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METHODS OF TREATING p38 KINASE-ASSOCIATED CONDITIONS AND
PYRROLOTRIAZINE COMPOUNDS USEFUL AS KINASE INHIBITORS

Related Inventions
This application claims the benefit of U.S. Provisional Application Na.
60/249,877, filed November 17, 2000, and U.S. Provisional Application No.
60/310,561, filed August 7, 2001, both of which are incorporated herein by reference.

Field of the Invention

This invenﬁonrelaﬁatomethodsoftreaﬁngcondiﬁons associated with p38c
and p kinases and to pyrrolotriazine compounds, more perticularly, to pyrrolotriazine
carboxamide and benzamide compounds useful for treating p38 kinase-associsted
conditions,

Background of the Invention

A large number of cytokines participate in the inflammatory response,
including IL-1, IL-6, IL-8 and TNF-a. Overproduction of cytokines such as IL-1 and
TNF-a are implicated in a wide variety of diseases, including inflarnmatory bowel
disease, theumatoid arthritis, psoriasis, multiple sclerosis, endotoxin shock,
osteoporosis, Alzheimer’s disease, and congestive heart failure, among others [Henry
et al., Drugs Fut., 24:1345-1354 (1999); Salituro ef al, Curr. 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- (Enbrel) [Rankin ef al, Br. J. Rheumatol., 34:334-342

(1995)], and soluble TNF-a receptor-Fc fusion protein (Etanercept) [Moreland ef al.,
Amn. Intern. Med., 130:478-486 (1999)].

The biosynthesis of TNF-ct occurs in many cell types in response to an
external stimulus, such as, for example, a mitogen, an infectious organism, or trauma.
Importent mediators of TNF-a 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 MKK6) on threonine
and tyrosine within a Thr-Gly-Tyr motif characteristic of p38 isozymes.

PCT/US01/49982 %{
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There are four known isoforms of p38, Le., p38-a, p388, p38y, and p385. The
am_dﬂisofomsmaqmssedininﬂmmﬁoryoeﬂsandmlmymediatomofm-a
production. Inhibiting the p38ct and B enzymes in cells results in reduced levels of

TNF-a expression. Also, administering p38a and f inhibitors in animal models of
inflammatory disease has proven that such inhibitors are effective in treating those
diseases. Accordingly, the p38 enzymes serve an important role in inflammatory
processes mediated by IL-1 and TNF-a. Compounds that reportedly inhibit p38

kinase and cytokines such as JL-1 and TNF-a for use in treating inflammatory
diseases are 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 Zeneca; WO 01/34605 to Johnson & Johnson; WO 00/12497 (quinazoline
derivatives as p38 kinase inhibitars); 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 methods of treating conditions associated with
p38 kinase activity comprising administering to a patient in need thereof certain
pyrrolotriazine compounds. The invention further provides select pyrrolotriazine
compounds, including 5-methyl and 5-trifluoromethyl pyrrolotriazine-6-carboxamide
compounds usefial as kinase inhibitors, particularly kinases p38a and .
Pyrrolotriazine compounds useful as tyrosine kinase inhibitors are disclosed in US
patent application Serial No. 09/573,829 filed May 18, 2000, assigned to the present
assignee. 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.

Summary of the Invention

The instant invention is directed to methods of treating one or mare
conditions associated with p38 kinase activity comprising administering to a patient in
need thereof one or more pharmsceutically-active compounds having the Formula (T):

-2~
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R, is hydrogen, alkyl, substituted alkyl, aryl, substituted ary], heterocyclo, subatituted ’},

heterocyclo, -NR,R,, ~OR,, or halogen;

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

Ry, Re,'Rays Ry, &0d Ry, are independently selected from hydrogen, afkyl, substituted
alkyl, aryl, substituted aryl, heterocyleo, and substituted heterocyclo;

R, i8 hydrogen, lower alkyl, or substituted alkyl, or Ry, may be absent if the carbon
atom to which it is attached together with R, and R, is part of an umsaturated
bicyclic aryl or heteroaryl;

Ry, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo;

R, is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano,
—8Ray, “ORgs, “NR Rz, ~NR480,, ~NR»SO,Rz0, —SO;Rz;, —SO;NR;Ry,
—~CO,Rys, ~C(=O)Rys, ~C(=0)NRys R, ~OC(=O)Ros, ~OC(=O)NRy, Ros

=NR;C(=O)R;, ~NR3sCO,R 9, =N-OH, =N-O-alkyl; ary] optionally
substituted with one to three R,,; cycloalkyl optionally substituted with
keto(=0), one to three R.,, or having a carbon-carbon bridge of 3 to 4 carbon
atoms; and heterocyclo optionally substituted with keto (=O), one to three R,
or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein R,, and R,
are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl,
C,,cycloalkyl, and C, ;heterocycle, or may be taken together to form a Cy.
sheterocycle; and wherein each R,, and R in tum is optionally substituted
with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro,
amino, bydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy;
and

R, is selected from alkyl, Ry, and C, ,alkyl substituted with one to three R,,, wherein
each R, group is independently selected from halogen, haloalkyl, haloalkoxy,
nitro, cyano, —SRyg, ~ORsg “NRyR3), “NR3oSO;, ~NRySO,Ryy, —SO,Ra0,
~SO;NRygRy;, ~CO;Rss, ~C(=0)Rans ~C(=O)NRygRy, ~OC(=O)Rso

—OC(=O)NRy;Rs;, ~“NR3C(=O)Ry;, “NR3CO;Ry;, and 2 3 to 7 membered
carbocyclic or heterocyclic ring optionally substituted with alkyl, halogen,
hydroxy, alkoxy, haloalkyl, baloalkoxy, nitro, amino, ar cyano, wherein Ry,
and R,, are each independently selected from hydrogen, alkyl, alkenyl, aryl,

R
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or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein:

R, is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, or NH;;

X is selected from -O—, “OC(=0)-, -8-, -S(=0)~, -S0—, -C(=0)~, ~CO-,
~NRy4, —NR,;C(=0)~, -NR,;C(=O)NRy;—, -NR;,CO;, -NR,S0,,
-NR,,SO,NR,;—, =SO,NR,;—, “C(=O)NR,¢—, halogen, nitro, and cyano, or X
is absent;

Z is selected from O, 8, N, and CR,,, wherein when Z is CR,, said carbon atom may
form an optionally-substituted bicyclic eryl or heteroaryl with R, and R,;

R, is hydrogen, —CH,, —OH, ~OCH,, -SH, —SCH,, “OC(=0)R,,, —S(=0)R,,,
—SO,Rp, —SO;NR;Rzs, —CO;Ry, ~C(=O)NRyRys, ~NH,, ~NR,R;5,
=NR;,S80,;NR;¢Rzs, “NR3;,80,;R 3, “NR3C(=O)R5s, ~NR3,CO2Rys,
~NR,;,C(=O)NR,R,s, halogen, nitro, or cyano;

R, is selected from:

2) hydrogen, provided that R, is not hydrogen if X is —S(=0)-, -SO,~,

—NR;CO;—, or -NR,,S0,—;
b) alkyl, alkenyl, and alkynyl optionally substituted with up to four R;,;
c¢) aryl and heteroaryl optionally substituted with up to three Ry,; and
d) heterocyclo and cycloalkyl optionally substituted with keto (=0), up to
three R,,, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; or
) R, is absent if X is halogen, nitro, or cyano;
@) R, is substituted aryl, aryl substituted with NHSO,alkyl, substituted heteroaryl, or

carbocyclic or heterocyclic ring, and
R, is hydrogen, alkyl, or substituted alkyl, except when Z is O ar §, R, is
absent, or alternatively,
(ii) R, and R, taken together with Z form an optionally-substituted bicyclic 7-11
membered aryl or heteroaryl;
3-
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The term “alkyl” refers to straight or branched chain unsubstituted
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 alky! or other group, the subscript refers
to the number of carbon atoms that the group may contain. The term “C, alkyl”
includes a bond and alkyl groups of 1 to 4 carbon atoms.

The term “substituted alkyl™ refers to an alkyl group substituted by one to four
substituents selected from halo, hydroxy, alkoxy, oxo (=0), alkanoyl, aryloxy,
alkanoyloxy, amino, alkylamino, arylamino, eralkylamino, disubstituted amines in
which the 2 amino substituents are selected from alkyl, aryl or aralkyl; alkanoylamino,
aroylamino, aralkenoylamino, substituted alkanoylamino, substituted arylamino,
substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio, alkylthiono,
arylthiono, aralkylthiono, alkylsulfonyl, erylsulfonyl, aralkylsulfomyl, sulfonamido,
e.g. SO,NH,, substituted sulfonamido, nitro, cyano, carboxy, carbamyi, e.g. CONH,,
substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHaralkyl or cases where there
are two substituents on the nitrogen selected from alkyl, aryl or aralkyl;
alkoxycarbonyl, aryl, substituted aryl, guanidino and substituted or unsubstituted
heterocyclos, such as indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidy] and the like. Where the substituent on the alkyl is further substituted, it
will be with alkyl, alkoxy, aryl, or aralkyl.

‘When the term alkyl is used in connection with another group, as in
heterocycloalkyl or cycloalkylalkyl, this means the identified group is bonded directly
through an alkyl group which may be branched or straight chain. In the case of
substituents, as in “substituted cycloalkylalkyl,” the alkyl portion of the group may,
besides being branched or straight chain, be substituted as recited above for
substituted alkyl groups and/or the connected group may be substituted as recited

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

The term “aryl” refers to monocyclic or bicyclic aromatic hydrocarbon groups
baving 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, biphenyl
and diphenyl groups. When the aryl is substituted, each ring of the aryl may be
substituted.

The term “substituted aryl” refers to an aryl group substituted by one to four
substituents selected from alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,

%
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aralkyl, Cy ;cycloalkyl, and heterocycle, or may be taken together to form a C,
;heterocycle.

The invention is further directed to compounds having surprisingly
advantageous activity as inhibitars of p38 kinases a and fand TNF-a. comprising
compounds of Formula (II):

(R13)a

S,

r @,
and pharmaceutically acceptable salts, prodrugs or solvates thereof, wherein:

R, is methyl or CF,;

R, is hydrogen or atkyl;

Y i ~C(=0)NRy—, ~NRysC(=O)NRys~, ~NRysSOy; or ~SO;NRy»;

R,, and R,, are selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with

one to three R,,, except when Y is -NR,,S0;-, Ryyis C, ,alkyl or aryl
optionally substituted with one to three R,,;

R,; and R,, &t each occurrence are independently selected from alkyl, halo,
triflucromethoxy, trifluoromethyl, hydroxy, alkoxy, alkenoyl, alkanoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine,
alkylsulfonylemine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each R,, and/or R,; group may be further substituted by hydroxy,
alkyl, alkoxy, aryl, or aralkyl; and

X, R, R,, and R, are as defined above for compounds of Formula (7).

Description 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.

-5
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arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfopamido, and aryloxy. The
substituent may be further substituted by hydroxy, alkyl, alkoxy, aryl, substituted aryl,
substituted alkyl or aralkyl,

'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 may, besides being
branched or straight chain, be substituted as recited above for substituted alkyl groups
and/or the aryl portion may be substituted as recited for substituted aryl. Thus, the

R

R

term “optionally substituted benzyl™ refers to the group , Wherein
each R group may be hydrogen or may also be selected from alkyl, halogen, cyano,
nitro, amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy,
and other groups recited above. 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

=0
involves the alkyl-portion being branched to define .

The term “heteroaryl” refers to an aromatic group for example, which is a 4 to
7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered tricyclic
ning system, which has st Ieast 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-sromatic. The heteroaryl group may be attached at any
available nitrogen or carbon atom of any ring,

A “substituted heteroaryl”™ has one to four substituents on any one or more of
the rings gomprising the heterary] group. The substituents may be selected from those
recited below for heterocycle groups.
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Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,

pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazoly] (i.e., { | ), thiadiazolyl,
isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, triazinyl and the like.

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, xanthenryl and the like. N

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, heving one to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substituted by one to
two substituents selected from halo, hydroxy, atkoxy, alkanoyl, alkenoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino, and
substituted and unsubstituted heterocycles, including indolyl, imidazolyl, furyl,
thienryl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the like.

The term “alkynyl” 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 one to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by a
substituent selected from halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkenoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
substituted or unsubstituted heterocyclo, e.g. imidazolyl, furyl, thienyl, thiazolyl,
pyrrolidyl, pyridyl, pyrimidy]l and the like.

The term “cycloalkyl™ refers to a saturated or partially unsatnrated non-
aromatic cyclic hydrocarbon ring system, preferably containing 1 to 3 rings and 3 to 7
carbons per ring which may be further fused with an unsaturated C,-C, carbocylic
ring. Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. A “substituted
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cycloalkyl” is substituted with one or more alkyl or substituted alkyl groups as
described above, or one or more groups described above as alkyl substituents.

The terms “heterocycle”, “heterocyclic” and “heterocyclo” each refer to a fully
saturated or unsaturated, aromatic or nonaromatic cyclic group, for example, which is
a 4 to 7 membered monocyclic, 7 to 11 memberedsbicyclic, or 10 to 15 membered
tricyclic ring system, which has at least one heteroatom in at least one carban atom-
containing ring. Thus, the term “heterocycle” includes heteroaryl groups as described
above. Each ring of the heterocyclic group containing a heteroatom mey have 1, 2 or
3 heteroatoms selected from nitrogen atoms, oxygen atoms and sulfur atoms, where
the nitrogen and sulfur heteroatoms may also optionally be oxidized and the nitrogen
heteroatoms may also optionally be quatemnized. The heterocyclic group may be
attached at any heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, iaoﬂﬁmlidihyl, fury], tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,
azepinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholiny] sulfoxide,
thiamorpholimyl sulfone, 1,3-dioxolane and tetrehydro-1, 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thictenyl, thifranyl, triazinyl, and triazolyl, 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 s furo[2,3-c]pyridinyl, furo[3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-gquinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyrany] sulfone,
dihydrobenzopyremyl, indolinyl, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroquinolinyl,
thienofiryl, thienopyridyl, thienothienyl, and the like.

Also included are sma]ler heterocyclos, such as epoxides and aziridines.

A “substituted heterocycle” will be substituted with one or more alkyl or
aralkyl groups as described above, and/or one or more groups described above as
alkyl substituents.

9-
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Unless otherwise indicated, when reference is made to a specifically-named
heterocyclo or heteroaryl, the reference is intended to include those systems having
the maximum mumber of non-cumulative double bonds or less than that maximum
number of double bonds. Thus, for example, the term “isoquinoline” refers to
isoquinoline and tetrahydroisoquinoline. The term “diazepine™ refers to a heterocyclo
ring having at least one seven atom ring with two nitrogen atoms in the seven
membered ring, including a fully saturated or unsaturated diazepine.

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

The term “haloalkyl” means an alky] having one or more halo substituents

The term “perfluoromethy]” means a methyl group substituted by one, two, or
three fluoro atoms, ie., CH,F, CHF, and CF,. The term “perfluoroalkyl” means an
alkyl group having from ane to five fluoro atoms, such as pentafluoroethyl.

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

The term “carbocyclic” means a saturated or unsaturated 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 substituents 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, substituted alkenyl, substituted alkynyl, substituted aryl,
substituted heterocycle, substituted cycloalkyl, and so forth, are as follows: alkoxy is

—OR", alkanoyl is —C(=O)R", aryloxy is —OAr, alkenoyloxy is “OC(=O)R", amino is
—NH,, alkylamino is -NHR", arylamino is -NHAr, aralkylamino is -NH-R®-Ar,
disubstituted amine or dialkylamino is ~NR'R®, alkanoylamino is -NH-C(=O)R",
aroylamino is ~-NH-C(=0)Ar, aralkenoylamino is -NH-C(~=0)R"-Av, thiol is —SH,
alkylthio is ~SR", arylthio is ~SAr, aralkylthio is —S-R®-Ar, alkyithiono is —S(=O)R",
arylthiono is —S(=0)Ar, aralkylthiono is —S(=O)R"-Ar, alkylsulfonyl is ~SOR",
arylsulfony] is ~SO,At, arylsulfonylamine is ~NHSO,,Ar, alkylsulfonylamine is
~NHSO,R", aralkylsulfonyl is —SO,R*Ar, sulfonamido is —SO,NH,, nitro is —-NO,,
carboxy is —CQ,H, carbamy] is —-CONH,, substituted carbamyl is -C(=O)NHR" ar

-10-



WO 02/40486 PCT/US01/49982

10

15

20

25

30

compounds according to the invention embraces all the possible stereoisomers 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
diastereomeric derivatives or separation by chiral column chromatography. The
individual optical isomers can be obtained from the racemates from the conventional
methods, such as, for example, salt formation with an optically active acid followed
by crystallization.

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

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

a) 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, Advanced Drug Delivery Reviews, 8, 1-38 (1992),
each of which is incorporated herein by reference.

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

Preferred Compounds
Preferred embodiments of the invention comprise preferred compounds of
Formulae (T) and (II), and methods of treating conditions associated with p38 kinase
activity comprising administering preferred compounds of Formulae (T) and (II).
Preferred compounds are those having Formula (1),

R'S /R4

-]12-
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~C(=O)NR'R’, alkoxycarbonyl is —C(=O)OR", carboxyalkyl is -R"-CO,H, , sulfonic

L,

acid is —SO;H, arylsulfonylamine is -NHSO,Ar, guanidinois H ' and

—N—-g——NH;
urcidois H , wherein R'is alkyl as defined above, R® is alkyleae as
defined above, R°and R* ere selected from alkyl, aryl, and aralkyl, Ar is an aryl as
defined above, and g is 2 or 3.

Throughout the specification, groups and substituents thereof may be chosen
by one skilled in the field to provide stable moieties and compounds.

The compounds of Formula (I) may form salts which are also within the scope
of this invention. Pharmaceutically acceptable (L e. non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful, .2, in isolating or
purifying the compounds of this invention. All references to compounds of Formula
(D) herein are intended to include without limitation compounds of Formulae (Ia) to
(Ti) as well as compounds of Formula (IT) and (IIa)-(TIh). All references to
compounds of Formulz (II) are intended to include compounds of Formulae (Iia) to
(IIh).

The compounds of Formula (T) may form salts with alkali metals such as
sodium, potassium and lithium, with alkaline earth metals such as calcium and
magnesium, with organic bases such as dicyclohexylamine, tributylamine, pyridine
and amino acids such as arginine, lysine and the like. Such salts can be formed as
known to those gkilled in the art.

The compounds for Formula (T) may form salts with a variety of organic and
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic
acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g.,
nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, ascorbates,
salicylates and the like). Such salts can be formed as known to those skilled in the art.

Salt forms of the compounds may be advantageous for improving the
compound dissolution rate and oral bioavailability. For select compounds of Formula
(1), mesylate and/or bisulfate salts were successfully obtained (see, e.g., Example 125
herein). Both mesylate and bisulfate salts were found to be non-hygroscopic, highly
water soluble, and stable in solid state

In addition, zwitterions (“inner zalts™) 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

-11-
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and pharmaceutically acceptable salts, prodrugs, or solvates thexeof, wherein:

Ry is methyl, —CF,, or —OCF, ,

X is selected from —C(=0)—, ~COy—~, —NR;,C(=0)~, and ~C(=O)NR,,~, or X' is
absent; .

ZisN;

R, is bydrogen, —~CH,, —OH, ~OCH,, —SH, ~SCH,, ~-OC(=O)R;;, —S(=O)Rp,,
~SO,R, =SO,;NR;R;s, ~CO,R;,;, ~C(=O)NRyRys, —NH,, —NRy,SO,NR,Rys,

~NR;; SRz, —NR;(C(=0)R;s, “NR3CO,R;s, —NRy, C(=O)NRyR;;, halogen,
nitro, or cyano;

R, is hydrogen, C, (alkyl, substituted C,_,alkyl, aryl, aralkyl, substituted aryl,
substituted amalkyl, cycloalkyl, substituted cycloalkyl, heterocycle, or
substituted heterocycle, or optionally-substituted cycloalkylalkyl or
heterocycloalkyl;

R, is ary] or heteroaryl substituted with one R, and zero to three R,;;

R, and R, independently are selected from hydrogen and lower alkyl,

R, is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, -NR;Ry, —OR;, or helogen;

R,, is carbamyl, sulfonamido, arylsulfonylamine, or ureido, each of which is
optionally substituted with up to two of hydroxy, alkyl, substituted alkyl,
alkoxy, aryl, substituted aryl, and aralkyl, or R, is alkylsulfonylamine;

R,; at each occurrence is independently selected from alkyl, substituted alkyl, halo,
trifluoromethoxy, triftuoromethyl, —OR,,, —C(=0)alkyl, —OC(=0)alkyl,
~NR;;R;e —SRy5, “NO,, -CN, —~CO;R,5, CONH,, —SO,H, —S(=O)alkyl,
~S(=O)aryl, ~NHSOyaryl-Ryy, ~NHSO,-alkyl, ~SO;NHR,,, ~CONHR,y, and

~NHC(=O)NHRy,

R, is hydrogen, alkyi, or aryl;

R, is hydrogen or alkyl;

R¢is hydrogen, alkyl, eralkyl, or alkenoyl;

R, s hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl;

Ry, Ry, Ry Ry, Rey, Ry, 80 Ry, are independently selected from hydrogen and alkyl;
and R,, is alkyl or substituted alkyl.

13-
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In compounds of Formula (I), preferably the group R, is methyl,
trifluoromethyl, or methoxy, most preferably methyl; X is preferably -CO,—,
~NR;,C(=0)-, or ~C(=O)NR;—, more preferably —C(=O)NH-; Z is preferably N; R,
is preferably substituted aryl or substituted heteroaryl, more preferably phemyl
substituted with at least one of carbamyl, substituted carbamyl, arylsulfonylamido,
substituted arylsulfonylamido, ureido, or substituted ureido, and optionally substituted
with one or two C,_jalkyl or halogen. Most preferably R, is phenyl substituted with at
least one of ~C(=0)NHO(C, ,alkyl) or —C(=O)NH(optionally substituted phenyl), and
also is optionally substituted with C,_alkyl. R; is preferably hydrogen or lower alkyl,
more preferably hydrogen.

In preferred compounds, R, and R;may be selected from groups of
substituents as defined herein; however, advantageously they are selected from

hydrogen, CH,, —~OH, —OCH,, halogen, nitrp, and cyano, and most preferably R, and
R, are hydrogen. R, preferably is alkyl, aryl, substituted aryl, aralkyl, substituted

aralkyl, heteroaryl, or substituted heteroaryl, more preferably straipht or branched C,
salkyl or aptionally-substituted benzyl. The mesylate salt is the preferred form of salt.

Accordingly, preferred compounds further comprise those having the
Formula (II),

R1z)a

A
R3 RS\N.O\Y/RI'

Réx ‘N"l\n,
1 an,
and pharmaceutically acceptable salts, prodrugs, or solvates thereof, wherein:
R, is methyl, —CF,, or -OCH,;
X is “C(O)NRys—, -NR;,C(=0)~, —C(=0)-, or —COy~;

Y is —-C(=0)NH-, ~-NHC(=0)NH-, or -NHSO—;
R,is hydrogen or lower alkyl;
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R,; is selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with one to
three R,,, except that when Y is -NHSO,, R,,i5 —C, ,alkyl, aryl or aryl
substituted with R,,;

R, is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, —~OR,,, —C(=O)alkyl, ~OC(=O)alkyl, -NR;;R,, ~SR,s, -NO,,
~CN, —CO;R5, ~CONH,, —8O;H, -S(=0)alkyl, —S(=O)aryl, -NHSO,-aryl-
R;7, —SO,NHR,;, —CONHR,,, and ~-NHC(=O)NHR,;;

Ry Rys, Rygand Ry, are hydrogen or alkyl;

R,, at each occurrence is selected from alkyl, halo, trifluoromethoxy, trifluoromethyl,
hydroxy, alkoxy, alkenoyl, alkanoyloxy, thicl, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each group R,, may be further substituted by hydroxy, alkyl, alkoxy,
aryl, or aralkyl;

nis0,1 or 2, and

R;, R, and R, are as defined above for compounds of Formula (I).

More preferred are compounds having the Formula (Ia) or (IIb):

»51*“ .\ Wﬁ%

and pharmaceutically acceptable salts, prodrugs, or solvates thereof, wherein:

R, is methy];

R, and R,, are hydrogen or —~CH,;

R, is selected from hydrogen; straight or branched C, alkyl; cycloalkyl optionally
substituted with keto and/or up to two Ry,; phenyl optionally substituted with
up to two Ry,; heterocycle optionaily substituted with keto and/or up to two
Ry,; and C,_alkyl substituted with up to three of halogen, trifluoromethyl,

-15-
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cyano, ORy, NRyRy, CO,Ry, aryl, heterocycle, and/or cycloalkyl, wherein
the aryl, heterocycle, and/or cycloalkyl in turn are optionally substituted with
up to two of halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, cyano and
alkyl;

Ry, is hydroxy, C, ,alkoxy, phenyl, or phenyl substituted with one or two Ryg;

R, and R,, are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, C,_alkoxy, nitro, and cyano;

R, at each occurrence is independently selected from hydrogen, alkyl,
triflucromethyl, triflucromethoxy, halogen, cyano, nitro, amino, hydroxy,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

R,, and R, &t each occurrence are independently selected from hydrogen, alkyl,
alkenyl, phenyl, and benzy; and

nis0,1o0r2.

When R, is a heterocyclo, advantageously it is selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle being optionally
substituted with C, ,alkyl, phenyl, and/or benzyl.

Most preferred are compounds having the formula,

Ry3s Ryap

0 ~0

ks
A, ~

inwhichR,,,de,.,.,arehydmg:n,Cl-I,.OI-I,OCH,.CF,.cyano.orha.logen,R,is
C, s8lkyl or optionally substituted benzyl, R,, is lower alkyl, and nis Q or 1.

Utilit
The compounds of the invention are selective inhibitors of p38 kinase activity,
and in particular, isoforms p38a and p38f. Accordingly, compounds of formula (T)
bave utility in treating conditions associated with p38 kinase activity. Such
conditions include diseases in which cytokine levels are modulated as a consequence
of intracellular signaling via p38, and in particular, discases that are associated with
-16-
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an overproduction of cytokines IL-1, IL-4, IL-8, and TNF-c.. As used herein, the
terms “treating”™ or “treatment” encompass either or both responsive and prophylaxis
measures, ¢.g., designed to inhibit or delay the onset of the disease or disorder,
achieve a full or partial reduction of the symptoms or disease state, and/or to alleviate,
ameliorate, lessen, or cure the disease or disorder and/or its symptoms. When
reference is made herein to inhibition of “p-38ap kinase,” this means that either p38a:
and/or p38p kinase are inhibited. Thus, reference to an IC,, value for inhibiting p-
3804 kinase means that the compound has such effectiveness for inhibiting at least
one of, or both of, p38c and p38P kinases.

In view of their activity as inhibitors of p-38c/p kinase, compounds of
Formula (I) are usefud in treating p-38 associated conditions including, but not imited
to, inflammatory diseases, autoimmune discases, destructive bone disorders,
proliferative disorders, angiogenic duorders, infectious diseases, neurodegenerative
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, thenmatoid arthritis, systemic lupus erythematosis,
sclerodeyma, chronic thyroiditis, Grave’s disease, antoimmune gastritis, diabetes,
autoimmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, 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 arthritia, rubella arthritis, acute synovitis, pancreatic p-cell disease;
diseases characterized by massive neutrophil infittration; rheumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
allograft rejections, fever and myalgias due to infection, cachexia secondary to
infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,
influenza, osteoporosis, osteoarthritis and multiple myeloma-related bone disorder,
acute myeiogenous lenkemia, chronic myelogenous leukemia, metastatic melanoma,
Kaposi's sarcoma, multiple myelomas, sepsis, septic shock, and Shigellosis;
Alzheimer’s disease, Parkingon’s disease, cerebral ischemias or neurodegenerative
disease caused by traumatic injury; angiogenic disorders including solid tumors,
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ocular neovasculization, and infantile haemangiomas; viral diseases including acute
hepatitis infection (including hepatitis A, hepatitis B and hepatitis C), HIV infection
and CMYV 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 hypertrophy, thrombin-
induced platelet 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, headache, pain caused by cancer, dental pain and arthritis pain. The inventive
compounds also may be used to treat veterinary viral infections, such as lentivirus
infections, including, but not limited to equine infectious anemia virus; or retro virus
infections, including feline immunodeficiency 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,
comprising 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 useful in
treating such conditions. Exemplary of such other therapeutic agents include
corticosteroids, rolipram, calphostin, CSAIDs, 4-substituted imidazo 1,2~
Alquinoxalines as disclosed in US Pat, No. 4,200,750 and in S. Ceccarelli ef al,
“Imidazo[1,2-ajquinoxalin-4-amines: A Novel Class of Nomxanthine A j-Adenosine
Receptor Antagonists,” European Journal of Medicinal Chemistry Vol. 33, (1998), at
Pp. 943-955; Interleukin-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; antiproliferative agents such as methotrexate, leflunomide, FK506
(tacrolimus, Prograf); cytotoxic drugs such as azathiprine and cyclophosphamide;
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TNF-a inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor, and 1 5
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. In the methods of the present invention, such other
therapeutic 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 dilucnts, 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 such as those
well known in the art of pharmaceutical formulation,

The compounds of Formula (I) 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 formulations including syrups; topically, such
as 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 aq. or non-ag. solutions or
suspensions); nasafly 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.
Dosage unit formulations containing non-toxic, pharmaceutically acceptable vehicles
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.
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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 agent, 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 cetlulose, 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 msy 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 formulations 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 cellulose (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, glidents,
flavors, coloring agents and stabilizers may also be added for ease of fabrication and
use.

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

" Exemplary cornpositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic,
parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water,
Ringer's solution, an isotonic sodium chloride solution, or other suitable dispersing or
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty
acids, including oleic acid.
which may comntain, for exemple, sujtable non-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 &kill in the art, and includes exemplary dosage amounts

-20-
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for a 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 varicty 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
particulsr condition. Preferred subjects for treatment include animals, most preferably
mammalian species such as hymans, 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 formuta (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 p38a/B enzymes and TNF-c.

Biological Assays

Generation of p38 Kinases

cDNAs of human p38a, P and y isozymes were cloned by PCR. These
c¢DNAs were subcloned in the pGEX expression vector (Pharmecia). GST-p38 fusion
protein was expressed in E. Coli and purified fram bacterial pellets by affinity
chromatography using glutathione agarose. p38 fusion protein was activated by
incubating with constitutively active MKK6. Active p38 was scparated from MKK6
by affinity chromatography. Constitutively active MKK6 was generated according to
Raingesud er al. [Mol. Cell. Biol., 1247-1255 (1996)].
TNF d timua

Heparinized human 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 & 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 assgy medium containing 0.2% DMSO) in 96-well tissue 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 wes
21-




WO 02/40486 PCT/US01/49982

10

15

20

25

30

35

quantified using a standard ELISA kit (Pharmingen-San Diego, CA). Concentrations
of TNF-a and IC,, values for test compounds (concentration of compound that
inhibited LPS-stimulated TNF-a production by 50%) were calculated by linear
p38 Assay

The assays were performed in V-bottomed 96-well plates. The final assay
volume was 60 2 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 Mg(Cl,, 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 mixture 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 Prizmm (GraphPadSoftware). The final concentration of reagents in the assays

are ATP, 1 zM; [y-"PJATP, 3 nM,; MBP (Sigma, #M1891), 2.g/well; p38, 10 nM;
and DMSO, 0.3%.

TNF-a 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 colf strain
0111:B4, Sigma) suspended in sterile saline. Ninety minutes later, mice were sedated
by CO,:0, inhalation and a blood sample was obtained. Serum was separated and
analymdforlNF—alphnconcmhuﬁmhyoo;nmmﬁalEUSAumypeﬁhe
manufacturer’s instructions (R&D Systems, Minneapolis, MN).

Test compounds were administered orally at various times before LPS
injection. The compounds were dosed either 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
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50

t-Bu = tertiary butyl
Me = methyl

Et = ethyl
- ¥
= 150propy.
MeOH = methanol
EtOH = ethanol
EtOAc = ethyl acetate
Boc = tert-butyloxycarbonyl
CBZ = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
DCM = dichloromethane
DCE = 1,2-dichloroethane
DMF = dimethyl formamide
DMSO = dimethyl sulfoxide
TFA = friflucroacetic acid
THF = tetrahydrofuran
HATU = O«(7-Azabenzotriazol-1-yl-N,N,N’, N -tetramethyluronim
hexafluorophosphate
KOH = potassium hydroxide
K,COy = sium carbonate
POC], sphorous oxychloride
EDC or EDCT = 103 Dimettylaminopropyl)-3-ethyloarbodiimids hydrochl
or iy butoxi . iimide hy oride
DIPEA = diisopropylethylamine 4
HOBt= 1-hydroxybenzotriazole hydrate
m-CPBA = m-chioroperbenzoic acid
NaH = sodium hydride
NaOH = sodium hydroxide
Na,S,0,= sodium thiosulfate
Pd = palladium
Pd/C= palul,:(m)m on carbon
min = minute(s
L = liter
mL = milliliter
pL = microliter
g = gram(s)
mg = 8)
mol = moles
mmo] = millimole(s)
E’i.‘q = milliequivalent
or rt = room temperature
ret. t. = HPLC retention time (minutes)
sat or sat'd = saturated
ag. = aqueous
TLC = thin layer chromatography
HPLC = high performance liquid chromatography
RP HPLC = reverse phase
LC/MS = high performance liquid chromatography/mass spectrometry
MS = mass spectrometry
NMR = miclear magnetic resonance
mp = melting point
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In the Examples, “HPLC Condition A” refers to YMC S5 ODS 4.6 x 50 mm
Ballistic column, 4 mL/min flow rate, 4 min linear gradient ehution (Start solvent %B
= (; Final solvent %B = 100), solvent A = 10% MeOH / 90% H,0 / 0.2% H,PO,.

5 Methods of Preparation
Compounds of formula I may generally be prepared according to the following
schemes and the knowledge of one skilled in the art. In the schemes, the groups R,-
R¢, Rygs Ry3 Rygs Rys, X and Z are as described herein for compounds of Formula (I).
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5 - An optionally substituted 2-formylpyrrole (1) is reacted with an aminating
reagent, such as hydroxylamine-O-sulfonic acid, in an aq. solvent at rt, followed by
treatment under cooling with a base such as KOH, to form compound (2).

Compound (2) is reacted with an ag. base such as KOH at rt to form
compound (3). Compound (3) is reacted with an acylating agent, such as formic acid,

10 in an aq. solvent, to form compound (4). Compound (4) is cyclized with a base such
as sodium methoxide in MeOH with heating to form compound (5). Compound (5) is
halogenated, e.g., with phosphorus oxybromide at elevated temperature, to form
compound (6). Compound (6) is reacted with an amine such as an aniline in an
organic solvent, such as acetonitrile, to form product (7) of Scheme 1.

15 Compound (7) of Scheme 1 where R, = halogen can be prepared from
compound (7) of Scheme 1 where R, = hydrogen by reaction with a halogenating
agent such as bromine in a suitable solvent such as acetic acid.

Compounds (1) may be obtained from substituted pyrroles by formylation,
e.g., by reaction with phosphorus oxychloride and DMF. A methylpyrrole may be

20 obtained by reduction of a formylpyrrole, e.g., by reaction with lithium aluminum

hydride.

-25-
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E = ¢lectron withdrawing group such as ester, nitro or ketone
X'-hllogen

7

Reacting an anion of tosylmethyl isocyanide (TosMIC) (1) with a Michael
acceptor such as ethyl crotonate provides disubstituted pyrrole (2). Treatment of
pyrrole (2) with an acylating agent such as trichloroacetyl chloride in the presence of a
Lewis acid such as aluminum chloride at from rt to 50 °C, followed by treatment with

10  sodium methoxide, affords trisubstituted pyrrole (3). Compound (3) can be obtained
by warming an aldehyde, such as acetaldehyde, with 2 equivalents of ethyl
isocyanoacetate in the presence of a base, such as DBU, in an organic solvent, such as
THF. Altematively, compound (3) cem be obtained following the procedure of M.
Suzuki, M. Miyoshi, and K. Matsumoto J. Org. Chem. 1974, 39 (1980).

15 Pyrrole (3) can be aminated by an aminating reagent, such as diphenyl
phosphory] hydroxylamine, in the presence of a base, such as NaH, at rt in organic
solvents, such as DMF, to form N-amineted pyrrole (4). Compound (4) is cyclized by
heating at from 120 to 195 °C with formamide to afford 1,2,4-triazine (5). Treatment
of compound (5) with a halogenating agent, such as phosphorous oxybromide, at from

20 60 to 115°C, in the presence or absence of a co-solvent such as DCE, affords
compound (6).
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Compound (6) is reacted with an amine, such as an aniline in an organic
solvent, such as DMF, to obtain compound (7). Alternatively, compound (7) can be
obtained by treating (6) with an anion of a heterocyclic compound, such as oxindole,
in an organic solvent such as THF.

An anion of TosMIC (1) can be made by treating a solution of it in DMSO
with a base such as NaH at 1t or a solution of it in THF with lithium

hexamethyldisilazane at —78 °C.

Scheme 3

51
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6 ]
whereln P* = protecting group, R® = R? described hereinbefore

A suitably N-protected ester of glycine, such as with benzyl group, can be
added to dialkyl methylene malonate at from rt to 80 °C to obtain compound (1).
Compound (1) is cyclized to form pyrrole (2) upon treatment with a strong base, such
as lithium hexamethyldisilazane, at from —78°C to 1t in an organic solvent such as
THF. Pyrrole (2) is alkylated by treatrnent with an alkylating agent, such as
iodomethane or dimethyl sulfate, in the presence of a base, such as X,CO,, in an
organic solvent, such as acetone or DMF to yield compound (3).

Deprotection of compound (3) can be achieved, when optionally protected by
groups such as benzyl, by hydrogenation over a catalyst, such as Pd, in the presence of
ammonium formsate. Compound (4) is converted to compound (5) via cyclization as
described for compound (5) of Scheme 2.
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Hydrolysis of the ester group in compound (5) can be achieved by treatment
with a base such as ag. KOH. The resulting acid can be coupled with an amine in the
presence of a coupling agent, such as DCC or PyBrop.

5 Scheme 4
g =Y | P
RPooc—{ °N H )N
NN Fd ——>= 20N —
N ROy N.N/)
1 o 2
R ZRR 2 Py
= TN = N
wlS  — =)
3 4

wherein X = NR*, NR'%CO, NR'°CONR", NR"CO00,
NRYS0,, NR'°SO,NR', aa described herelnbefors.

Compound (5) from Scheme 3 can be converted to carboxylic acid (1)
(wherein R, is methoxy or is as otherwise defined herein) by treatment with a base
10  such as ag. KOH. This acid undergoes Curtis rearrangement by treatment with
diphenyl phosphoryl azide in the presence of an alcohol, such as benzyl alcohol, in an
organic solvent, such as 1,4-dioxane, to afford compound (2).
The carbamate group of compound (2) can be deprotected, when optionally
protected by groups such as CBZ, by hydrogenation over a catalyst, such a3 Pd, to
15 obtein compound (3). The amino group of compound (3) can be acylated to form
compound (4), e.g., by treatment with a carboxylic acid in the presence of a coupling
agent such as DCC, or sulfonylated, e.g., by treatment with a sulfonryl chloride.
Alternatively, the amino group of compound (3) may be alkylated with alkyl halides
or may undergo reductive amination with aldehydes in the presence of a reducing
20  agent, such as sodium cyanoborohydride.

Scheme §
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whereln P* = protecting group; R®, RY = R®; and R! = H or COOR?! as deacribed hereinbefore.

Suitably protected compound (1) (imino dicarboxylate) can be cyclized by
treatment with dialkyl oxalate in the presence of a base, such as sodium methoxide, in
5  an organic solvent, such as MeOH. Compound (2) upon selective deprotection, such
as with TFA when optionally protected by tert-butyl ester, undergoes decarboxylation
to afford compound (3) where R'= H. This step is omitted to form compound (3)
where R! = COOR?,
The hydroxy group of compound (3) can be ctherified by reaction with an
10 alkylating agent, such as dimethyl sulfate. Compound (4) can be deprotected by
hydrogenation, when optionally protected such as with a benzyl group, to obtain
compound (5). Compound (5) is then converted to compound (6) in an analogous
manner to that described for compound (4) of Scheme 3 and compomnds (4) through
(7) of Scheme 2,
15
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5 Compound (6) of Scheme 2 can be etherified at the 4-position, e.g., by

treatment with phenoxide anion to form compound (1). Reduction of compound (1)
with & reducing agent, such as DIBAL, in an organic solvent, such as toluene, affords
alcohol (2). Oxidation of the alcohol (2) can be achieved by treatment with MnO, at
an elevated temperature in an organic solvent, such as toluens, to form (3). Treatment
10 of compound (3) with an oxidant, such as m~-CPBA in an organic solvent, such as
DCM, followed by aq. hydrolysis with a base, such as potassium bicarbonate, affords
the hydroxy compound (4).
Alkylation of the phenolic group of compound (4) with an agent, such as
iodomethane, in the presence of a base, such as NaH, at from rt to 100°C, effords
15 compound (5). Hydrolysis of compound (5) can be achieved by treatment with an
acid, such as aq. HC], at an elevated temperature to afford (6). Compound (6) can be
converted to compound (7) with procedures analogous to those described in Scheme
2.
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5 Compound (3) from Scheme 6 can undergo a Wittig reaction, e.g., with

phosphonates such as methyl diethylphosphonoacetate, in an organic solvent, such as
DCE, in the presence of a base, such as NaH, to afford compound (1). The double
bond of compound (1) can be hydrogenated by treatment with hydrogen in the
presence of a catalyst, such as Pd. Compound (2) can be converted to (3) by
10  procedures described in Scheme 2,

Hydrolysis of the ester, as described hereinbefore, followed by coupling of the
resulting acid with an amine in the presence of a coupling agent, such as DCC, affords
compound (4).

Scheme 8
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Commercially-available compound (1) can be reacted with oxalyl chloride
with heating and then concentrated in vacuo eund reacted with an amine R, ,NH, in the
5 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 EtOH, at 1t to afford compound
(3). Compound (3) can then be used as in Scheme 9 to produce compounds (6) of

Scheme 9. :
10
Scheme 9
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3-methyl-1-pyrrole-2,4-diethyl ester can be reacted with chloramine in ether , ?/
to produce compound (1). Reacting compound (1) in formamide with acetic acid ?/
produces compound (2). Compound (2) can be reacted with DIPEA and POCI, in
toluene to produce compound (3). Compound (3) can be reacted with DIPEA and

5 compound (4) in DMF to produce compound (5). Compound (5) can be reacted in
THF with NaOH to produce an acid intermediate which upon treatment with HOBt,
EDCI and the appropriate amine (NR,R,,) in DMF produces compounds (6).
Compound (4) can be prepared by 1) reacting commercially-available 4-

amino-3-methylbenzoic acid and N-(fert-butoxycarbonyl)anhydride in THF to

10 produce 28 BOC-protected aniline intermediate; 2) reacting the aniline intermediate
with <(3-dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride, HOBt, and DMF,
followed by addition of methoxyamine hydrochloride and DIPEA to produce a BOC-
protected N-methoxyamide intermediate; and 3) reacting that methoxyamide
intermediate in a sohition of HCl in dioxane to produce compound (4) as a

15  hydrochloride salt. Alternatively, compound (4) can be prepared as shown in Scheme
8.

Scheme 10

e nr

A substituted hydroxamate (1) can be reacted with acid, such as HCl, in
anhydrous MeOH, to afford compound (2). Compound (2) can be
reacted with an aq. base such KOH with heating to form compound (3). Compound

25 (3)is reacted with an amine R, ,NH, in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-
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methylpyrrolidinone to afford compounds (4). Alternatively, compounds (4) may
generally be prepared as outlined in Schemes 8 and 9.

Scheme 11

Commercially-available compound (1a) can be reacted with a sulfonyl
chloride in the presence of a base, such as TEA, in an organic solveat, such as DCM
to yield compound (2). Reaction of compound (2) with hydrogen in the presence of a
10  catalyst, such as Pd in a solvent, such as McOH, yields compound (3). Reaction of
compound (3) with chloride (5) (compound 3 of scheme 9) in an organic solvent, such
as DMF, at 1t affords compound (6).
Reaction of compound (6) with aq. KOH with heating affords compound (7).
Compound (7) can be reacted with an amine R,NH, in the presence of a coupling
15 reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,
such as DMF to afford compoumd (8).

Scheme 12
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Chloropyrrolotriazine (1) (compound 3 of Scheme 9) can be reacted with an

aniline (1a) (e.g., compound 1 of Scheme 11) in anhydrous DMF at rt to afford

5 compound (2). Reaction of compound (2) with an aq. base such as NaOH with
heating affords compound (3). Compound (3) can be reacted with an amine R,NH, in
the presence of a coupling reagent, such as HOBt, with or without a base such as
diisopropylamine, in an organic solvent, such as DMF to afford compound (4).
Compound (4) can be reacted with hydrogen in the presence of a catalyst, such as

10 Pd/C, in an organic solvent, such as MeOH to afford compound (5). Reaction of
compound (5) with an isocyanate in an organic solvent, such as DCE affords
compound (6).
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Scheme 13
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Commaercially-available compound (1a) (compound 1a of Schemes 11 and 12),

S can be reacted with carbonyl diimidazole and with an amine R, ;NH, in an organic
solvent, such as DCE, to yield compound (8). Reaction of compound (8) with
hydrogen in the presence of a catalyst, such as Pd, in an alcoholic solvent such as
EtOH affords compound (9). Reaction of (9) with chlaride (1) in an organic solvent,
such as DMF, affords compound (10). Reaction of (10) with aq. NaOH with heating

10  affords product (11). Product (11) 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 (7). '




WO 02/40486 PCT/US01/49982

Scheme 14
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Glycine ethy] ester can be added to an alkyl alkoxy methylene cyanoacetate at
5 fromrtto 80°C to obtain compound (1). Compound (1) is cyclized to form pyrrole
(2) upon treatment with a strong base, such as lithium hexamethyldisilazane, at from —
78°C to rt in am organic solvent such as THF. Pyrrole (2) is converted to a halide
using sodium nitrite in an organic solvent, such as DMF, and a halide source, such as
CuBr to yield compound (3). Compound (3) can be converted to compound (4) using
10 CuCN in an organic solvent such as NMP at clevated temperatures. Alternatively,
compound (2) can be directly converted to compound (4) using sodium nitrite in an
organic solvent, such as DMF, and a cyanide source such as CuCN. Compounds (3)
and (4) can then be used as described in previous schemes (e.g., as compound 3 of
Scheme 2), to form compounds of Formula (I) wherein R, is halogen or cyano.

15 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

20 CI18 reverse phase (RP) columns using water MeOH mixtures and TFA as buffer
solution., These examples are illustrative rather than limiting. There may be other
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embodiments that fall within the spirit and scope of the invention as defined by the
appended claims.

Example 1
1-[2,3-Dihydro-6-(pyrrolof2,1-1][1,2,4]triazin-4-ylamino)-1H-indol-1-yljethanone

Eopd

A 4-Bromo-pyrrolo[2,1-f][1,2,4]triazine

A mixture of 50 mg (0.37 mmol) of pyrrolo[2,1-f][1,2,4]triazin-4(3H)-one
[prepared as described in S.A.Patil, B.A. Otter and R.S. Klein, J. Het. Chem., 31, 781-
786 (1954)] and 0.5 g of phosphorus oxybromide was beated and kept at 60°C for 20
min. under argon. A clear orange melt was initially obtained which solidified to a
yellow solid on continued heating. Ice was added with vigorous stirring. The mixture
was extracted twice with EtOAc. The combined extracts were washed with sat.
NaHCO, and brine, dried (MgSO,), and the solvent removed to afford 63 mg of crude
Compoumd A as an orange 0il which crystallized on standing. (M+H)" = 198*, 200",

B. Example 1

A solution of 60 mg (0.3 mmol) of Compound A and 1-acetyl-6-
aminoindoline in 1.5 ml of acetonitrile was stirred overnight at rt under argon. A
white precipitate was obtained which was removed by filtration. The filter cake was
suspended in 10% isopropanol/methylene chloride for extraction. Sat'd NaHCO, was
added and the mixture stirred until a solution was obtained. The organic layer was
separated and washed with brine, dried (MgSO,), and the solvent removed.
Purification by chromatography on silica gel with BtOAc yiclded 4% of Example 1 as
a white solid. (M+H)" = 294.

Example 2
4-2,3-Dihydro-1H-indo}-1-yI)-5-methylpyrrolo[2,1-f][1,2 4]triazine-6-carboxylic
acid methyl ester
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A. Methylpyrrole-3-carboxylic acid methyl ester

To a 1.0 M solution of lithium hexamethyldisilazide in THF (41 mL, 41
mmol) at —78°C was added dropwise over 45 min. a solution of tosylmethyl
isocyanide (8.1 g, 41 mmol) in THF. After the reaction was stirred for an additional
45 min., a solution of methyl crotonate in THF was added over 40 min. The reaction
was warmed to 25°C and stirred for 5 h. The reaction was diluted with EtOAc and
washed with sat. ag. NaHCO,. The aqueous layer was extracted three times with
BtOAc, dried (Na,SO,), concentrated, and purified by chromatography on silica gel
ehating with a gradient of 20-30% EtOAc in hexanes to provide Compound A.

' B. 3-Methylpyrrole-2,4-dicarboxylic acid dimethyl ester

To a suspension of aluminum chloride (106.4 g, 798 mmol) in DCE (700 mL)
at —40°C under nitrogen was added dropwise trichloroacetyl chloride (89 mL, 798
mmof). A solution of Compound A (37 g, 266 mmol) in DCE (200 mL) was added.
The reaction mixture was gradually warmed to rt and stirred over the weekend (65 hr).
A cold and pre-prepared mixture of aluminum chloride (53.2 g) and trichloroacetyl
chloride (44.6 g) in DCE (450 mL) was added to the reaction mixture. Afteran
additional 24 hr, the mixture was carefully poured into an ice-water bath (2 L) and the
pH of the solution adjusted to 2.0. The organic layer was scparated and the aqueous
layer extracted with DCM. The combined organic extracts were washed with 3 N
HCI, brine, dried (Na,SO,), and concentrated in vacuo to give a dark oil. This oil was
dissolved in MeOH (400 mL), and the resulting solution was cooled to 0°C under
nitrogen. To this solution was added sodium methoxide (25 % in MeOH) until the pH
of the solution was 10. After 1 hr, the mixture was concentrated and then diluted with
ice water (1 L) and the pH of the mixture was adjusted to 6. The mixture was
extracted with DCM (3 x 1 L). The combined extracts were washed with NaHCO,,
brine, dried (N2,S0,), and concentrated ir vacuo. The brown solid obtained was
purified by chromatography on silica gel eluting with EtOAc in hexanes to provide
44.3 g (84%) of Compound B. MS: [M+H] = 196.

-39-
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C. 1-Amino-3-methylpyrrole-2,4-dicarboxylic acid dimethy] ester

To a suspension of NaH (60% in oil, 33 mg, 0.83 mmol) in DMF (5 mL) at
0°C was added Compound B (46 g, 213 mmol) in DMF (3 mL). After 10 min. at 0°C,
diphenyl phosphoryl hydroxylamine (0.19 g, 0.83 mmol) was added neat followed by
DMF (3 mL). The reaction mixture was stirred for 2 hrs at 25°C and then quenched
with pH 7 phosphate buffer (15 mL). The mixture was extracted with EtOAc (4 x 20
mL). The combined extracts were dried (Na,SO,) and after purification by
chromatography on silica gel eluting with 25-30% EtOAc in hexanes, 38 g (84%) of
Compound C was obteined as white solid. ESI [M+H] =213.1.

D. 5-Methylpyrrolo[2,1-f][1,2,4] triazin-4(3H)-one-6-carhoxylic acid

methyl ester

Compound C (38 g, 179 mmol) was combined with formamide (400 mL) and
heated to 165°C for 6 hr. The reaction was diluted with water (5 mL), extracted with
EtOAc (3 x 10 mL), dried (Na,SO,), and concentrated. The crude material was
purified by washing with cther/hexanes (7/3) to provide 33.4 g (90%) of Compound D
as a white solid. ESI MS: [M-HJ = 206.0

E. 4-Chloro-5-methyl-6-carbomethoxypyrrolo[2,1-f][1.2,4] triazine

Phosphorous oxychloride (2.5 mL) was combined with Compound D (100 mg,
0.483 mmol) and heated at 100°C ovemight. The malt was allowed to cool to 1t and
dissolved in EtOAc. The mixture was neutralized with ag. NaHCO, and extracted
twice with EtOAc. The combined organic washes were dried (Na,SO,), and
concentrated to provide 101 mg (93%) of Compound E, MS: (M+H)* = 226.6.

F. Example 2

A mixture of Compound E (20 mg, 0.09 mmol) and indoline (21 mg, 0.177
mmol) in CH,CN (1 mL) was shaken for 4 hrs. Then DMF (0.2 mL) was added, and
the crude mixture was purified by preperative HPLC to provide 12.2 mg (45 %) of
Example 2 as a white solid. [M-+H]*=309.2; '"H NMR (CDC,): 5 8.06 (s, 1H), 7.91 (s,
1H), 720 (m, 1H), 7.01 (m, 1H), 6.93-6.91 (m, 2H), 4.15 (t, /7.8 Hz, 2H), 3.81 (s,
3H), 3.09 (1, /7.8 Hz, 2H), 2.35 (g, 3H).
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Compounds having the formula (1d), wherein the group R, has the values listed

in Table 1, were prepared following the method of Example 2, using an appropriately-
selected amine compound in place of indoline in step F.

TABLE 1
K, Compound Rame Data
1Ko MS: [MF¥HJ=341Z;
| St (1SR R
b5 “NH, [2,1-f][1,2,4]triazine-6- 1H), (7"1 ﬁlv)’os (m.(?n).
carbm:yhcncldmﬂhyl 6.72 (d, J= 8.1 Hz, 1H),
523 (br 8, 2H), 3.76 (s, _
- 3H). 67 (s, 3H) :
H (Acotylammo)phmyllunm 1H NMR 5
. Ngw, | oFs-metmi 781 (s 110, 273 (o
[2,1-£)[1,2,4 }tri 1H), 7.51 (s, 1H), 7.20-
carboxylic acid mothyl 7.07 (m, 3H), 3.80 (s,
ester 3H), 2.84 (s, 3H), 1.90
(s, 3H)
(1= -Z3-dihydro- | MS: [MFH[T=366.2;
1H-indol-6-yDamino}-5- | 1 NMR (CDCl3): &
DAl trarines- | 454 (eS8 K D,
}.,I :f:myliclcidmﬂﬁyl 1H), 1'.'51}& 1¥ gls.'lz
”‘L}m d,J-86Hz1
t, J=7.8 Hz, 2H), 3.81
(s,3H),3.18(t, 1= 7.8
2H), 2.67 (s, 3H),
2.19 (s, 3H) _ .
HC j___c " [(m myl)ﬁ%l lHNMR (CDehy: 8 '
}l 1 19(1.2.4]t py™ro. 6 04 (br 8, TH), 7.95 (s,
H \O carboxylic acid methyl Egng’ E’::, 72%’1’)’1;%27(3’9-
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. Example 7
4-(1H-Indazol-6-ylamino)-S-methylpyrrolo]2,1-1][1,2,4]triazine-6-carboxylic acid
methy] ester

L

H H

A mixture of Compound E from Example 2 (20 mg, 0.09 mmol) and 6-
aminoindazole (18 mg, 0.13 mmo}) in CH,CN (1 mL) and DMSO (0.5 mL) was
shaken for 4 hrs. The mixture was filtered, washed with CH,CN, and the crude
material was purified by preparative HPL.C to provide Example 7 as a white solid (13
mg, 45 %). [M+H]*=323.1; '"H NMR (CDCl,): 8 8.37 (s, 1H), 7.99 (s, 1H), 7.94 (d,
J=7.4 Hz, 1H), 7.68 (d, J=4.2 Hz, 1H), 7.00 (dd, /=74, 4.2 Hz, 1H), 3.83 (s, 3H), 2.91
(s, 3H).

Example 8
5-Methyl-4-[[3-[(methylsulfonyl)amino] phenyl] amino]pyrrolo[2,1-
f][1,2 4]triazine-6-carboxylic acid methyl ester

Qe

N H

Compound E of Example 2 was dissolved in DMF (2 mL), and then 3-
(methylsulfonylamino)aniline(54 mg, 0.3 mmol) was added. The reaction mixture was
stirred for 4 hrs under argon at 25°C. The crude reaction mixture was purified by
preparative HPL.C. The material obtained appeared to be a salt of the desired
compound. The material was dissolved in EtOAc and washed with sat’d NaHCO,.

Evaporating the solvent gave 24 mg (40 %) of Example 8. MS: [M+H]'=376.2; 'H
-42-
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NMR (4-DMSO): 5 8.89 (s, 1H), 8.14 (5, 1H), 7.95 (s, IH), 7.55 (s, 1H), 7.38 (s, 1H),\q] Y’
7.34-7.32 (m, 2H), 7.01 (d, J=8.0 Hz, 1H), 3.81 (s, 3H), 3.02 (s, 3H), 2.82 (s, 3H).

Example 9
5 4-[[3-(Aminosulfonyl)phenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4] triazine-6-
carboxylic acid methyl ester

O,
.

10 Compound E from Example 2 (20 mg, 0.09 mmol) was mixed with 3-
aminobenzenesulfonamide (23 mg, 0.13 mmof) in DMF (1 mL) and shaken for 4 hrs.
Evaporating the extracting solvent and purification by preperative HPLC gave 8.6 mg
(58 %) of Example 9 as a solid. MS: [M+H]"=362; '"H NMR (d-DMSO): & 9.08 (s,
1H), 8.18 (s, 2H), 7.98 (s, 1H), 7.91-7.89 (m, 1H), 7.62-7.58 (m, 2H), 7.42 (3, 2H),

15 3.81(s, 3H), 2.84 (s, 3H)

Examples 10-14

20
Compounds having the formula (Ie), wherein the groups Z, R,, end R, together
have the values listed in Table 2, were prepared following the method of Example 9,
except instead of 3-aminobenzenesulfonamide, an appropriately-selected amino
compound was used.
25

TABLE 2

-43-
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Ex. | -ZR,R, TCompouad Name Data
0 - "MS: [MFHIT=218.% TH]
M 4, | [(Butylamino)sulfonyl] |NMR (CDCI3): 58.07 (s,
lammo]-s- 1H), 7.97 (s, 1H), 7.85 Es.
j" [2,@& 1.24lriazine-6- | 753 E’fﬁ?ﬁ'{’ 111-111),)'
carbmwhc acid moﬂll'l 7.49-7.45 (m, 2H), 3.82
(s, 3H), 2.93-2.89 (m,
2H), 2.81 (s, 3H), 144
1.18 (m, 4H), 0.84 (t,
J=7.4 Hz, 3H)
I ,,' {[3{Aminosolionyl)- | MS: [MF¥H]* = ]
4-methylphenylJamino}- | NMR (CDCI4): 5 8.05 (s,
., B . | 2721 {27
a1 carboylic scid methyl | 1506 23 (4, 1o7.8 Br,
1H), 4.22 (t, }=7.7 Hz,
2H), 3.84 (s, 3H), 2.84 (t,
¥=1.7 Hz, 2H), 2.55 (s,
3H).
v - A moy3- | MS: [MFH[T=331.5 TH |
m*- pyridinyljamino}-5- malncdilg_’mo;: 5 13.3;
Pﬂ%[lﬂ.ﬂtrmne-ﬁ- 5?, ul?'). 3:14-53'.'01%, '
1 carboxylic acid methyl | 351y 7,93 (s, 1H), 3.80 (s,
3H), 2.83 (s, 3H), 232 (s,
3H).
3 [(3, 7 Dmnethoxy- MS: [MFH[*=323.7; TH
m: phenyDamiuo} 5- NMR (CDCla): 8791 G,
H ! [zﬂhﬁf 1,2,4]triazine-6- 1%10055&?—”36.2%"
i carboxylic acid methyl | 11z "1H), 6.82 (d, J=8.6
~r Hz, 1H), 3.84-3.82 (3s,
9H), 2.88 (s, 3H)
‘ 1H-ldazol 2.y1) 5 ' ;
- - NMR CDCl3): §9.65 (s,
pod (SRR
H lic acid methyl 1£3: 7.42-137 (m, 2H),
7.14-7.12 (m, 1H), 3.86
(s, 3H), 2.84 (s, 3H)
x Z5- MS: [MFH]* = 356.7; 1H
HN ‘(hh . bo 11 2,3- | NMR (CDCl3/CD30H):
ihydro-2-oxo-1H- | 57.92 (s, 1H), 7.76
. |
pd™ - $ y
i ? | M0 Ajmeine 6. | =80, 11,3325
carboxylic acid methyl | 3H): 225 (s, 3H)
ester
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Example 16 'g

4-(2,3-Dihydro-2-0xo-1H-indol-3-yl)-5-methylpyrrolo]2,1-f][1,2,4]triazine-6-
carboxylic acid methy] ester

A solution of oxindole (5.32 g, 40 mmol) in THF (150 ml) and DMF (35 ml)
was deoxygenated by purging with argon. This mixture was placed in an ice bath, and
10 NaH (60% in oil, 1.7 g, 42 mmol) was added. After 30 min, 4-Chloro-5-methyl-6-
carbomethoxypyrrolof2,1-f)[1,2,4}triazine (Compound E of Example 2) (3.38 g, 15
mmol) was added. After 1 hr at rt, the resulting mixture was neutralized with acetic
acid. The solvent was remaved in vacuo. The residue was dissolved in DCM, washed
with brine, and dried (MgSO,). The solution was concentrated to a solid residue
15 which was triturated with DCM and diethy] ether to afford the title compound as an

orange solid (3.5 g, 72%). MS: [M+H]*= 323.1; 'H NMR (CDCL,): 5 7.86 (s, 1H),
7.74 (s, 1H), 7.37 (s, 1H), 7.19 (d, J=7.6 Hz, 1H), 7.11 (t, J=7.6 Hz, 1H), 7.10 (¢, -
J=1.6 Hz, 1H), 7.06 (d, J=7.6 Hz, 1H), 3.84 (s, 3H), 2.34 (s, 3H).

20 Example 17

4-(2,3-Dihydro-3-oxo-1H-indazol-1-yI)-5-methylpyrrolo[2,1-f][1,2 4] triazine-6~
carboxylic acid methyl ester

25

-45-
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Example 17 above was prepared following the method of Example 16, except
3-indazolinone was used in place of oxindole. [M+H]"= 324; "H NMR (CDCl,): 8
8.16 (s, 1H), 8.02-7.99 (m, 2H), 7.83-7.81 (m, 1H), 7.58-7.54 (m, 1H), 7.46 (s, 1H),

3.87 (s, 3H), 2.66 (s, 3H).
5
Example 18
4-(2,3-Dihydro-1-methyl-2-oxo-1H-indo}-3-yI)-5-methylpyrrolo[2,1-
10 f][1,24]triazine-6-carboxylic acid methyl ester

To a 0°C mixture of NaH (60%, 5 mg, 0.106 mmol) in DMF (0.5 mL) was

15 added N-methyloxindole (22 mg, 0.15 mmol). The reaction mixture was stirred for 10
min. at 0°C. Compound E of Example 2 (22 mg, 0.10 mmol) in DMF (1 mL) was
added. The reaction mixture was stirred for 45 min. at 25°C and then quenched with
pH 7 phosphate buffer. The mixture was extracted with EtOAc. The combined
extracts were dried (Na,SO,) and purified by preparative HPLC to provide Example

20 18 asayellow solid. MS: [M+H]" = 337.2; '"H NMR (CDCl,): 8 7.90 (s, 1H), 7.40 (s,
1H), 7.16 (m, 2H), 7.02 (t, /7.6 Hz, 1H), 6.90 (d, /~7.6 Hz, 1H), 5.28 (s, 1H), 3.86
(s, 3H), 3.36 (s, 3H), 2.37 (s, 3H).

Examples 19-24

25
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Compounds having the formula (Ie), wherein the groups Z, R,, and R, together
have the values listed in Table 3, were prepared following the method of Example 18,
5  except instead of oxindole, an appropriately-substituted oxindole was used, and for
Examples 19 and 20, 2,3-dihydro-2-oxo-1H-benzimidazol (40.2 mg, 0.3 mmol) and
(methylsulfonyl)amino]-2-oxo-1H-indole (90 mg, 0.4 mmol) were used, respectively,
in place of oxindole. After purification by preparative HPLC, the desired material can
be collected, concentrated, and neutralized with aq. NaHCO, or desilylated with

10 tetrabutylammonium fluoride.
TABLE 3
[Ex. [-ZKK; Compound Name Data
2(Z,3-Dihydro-2-0x0-
v HN ;{i‘%;#hg;_'* :gr(ﬁrﬁ?f(-. 1H),
o= Al 2Alrezine-s- | 710 tm 45D, 38845
MFNV cnrboxylm acid methyl 3H), 2.51 (s, 3H).
{
20 -Dihydro-3- NMR (
:)'° E'in‘!ﬁ'“'fmﬂ)mw '17139 G, 1H), Cl?l’sg G, 11D,
“cn, | -2-oxo-1H-indol-3-yI}- | 7.04. 6 92
H 5 methylpymolo[2,1- | o 712 (2,
* gl G
carboxyllc acid methyl E:" 3H). 21
71 - [5S{AminosuHomyl}- | 'MS‘[M‘H]FWU'I‘TH"
HN ? _mi, | 2,3-dibydro-2-oxo-1H- oD s
indol-3-yl}-5- %5
b methylpymolo[2, I- (0 150,78 (&, 1D, 765
- it e gl e
:groxylic acid methyl (s 3H); 228 (s, IH).
27 Z[Z,3-Difiydro-5- MS: [MFH=436.2; TH
J:ﬁ—%“wm hydrosyethyaminojeulf | NMR (CDCI/CD3OR:
o 1}-2-oxo-1H-mdol-3- | 57 84 1H), 7.55
i y1]-5-methylpyrrolo[2,1- B4 G, b
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1[1,2,3firiazine-5- 1H), 72 - '
carboxylic acid methyl | 1H), 720 (s, IH). .78 (d,

estar J=8.6 Hz, 1H), 3.78 (s,
3H), 3.60 (t,J=7.4 Hz,
2H), 2.77 (t, }=1.4 Hz,
2H), 2.20 (s, 3H).

it S rs, E-lq- A MS: [MFHJ*=430. tH
HN %)un ylamino NMR (CDCl3): 8 9.56 (s,
[ “cHy| yI-2,3-dihydro-2-ox0- | 13), .05 (s, l)I-I), i
o 1H-indol-3-yI}-5- 7.54 (m, 3H), 7.15 (4,
: Eﬁ?}' rolo[2,1- 182 Hz, 18,387,
e
yL! @ F[2,3-Diliydro-5- MS: [M-Hf =
HN 2 [(methylamino 1] | NMR (Cl)Cl3IC])30H)
-2-0x0-1H-indol-3-yI]- | 5708 (s, 1H), 7.76 (s,
X b fiﬁﬂglwmh[él- 10, 7.54 (8 11, 731 0
] Jtriazine- =7. .

wboxy!:c acidmethyl | ;76 E,_" 1% 382 E:'
3H), 228 (s, 3H), 221
(s, 3H).

Example 25
5-Methyl-4-(1,2,3,4-tetrahydro-3-oxo-1-guinoxslinyl)pyrrolof2,1-fj[1,2,4]triazine-
6-carboxylic acid methyl ester

Example 2, Compound E (23 mg, 0.1 mmol) was stirred with 1,2,3,4-
tetrahydroquinoxalin-2-one (44.4 mg, 0.3 mmol) in DMF (0.5 mL) for 1 hr at 50°C.
Water was added, and the resulting solid material was collected, washed with water,
and dried. The material was triturated with MeOH, filtered, and dried agsin to
provide 20 mg (59%) of Example 25 as a white solid. '"H NMR (d-DMSO): & 8.30-
8.25 (m, 2H), 7.12-7.03 (m, 2H), 6.83 (br s, 2H), 4.38 (s, 2H), 3.73 (s, 3H), 2.49 (s,
3H), 1.72 (s, 3H).
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Example 26
4-(2,3-Dihydro-2-o0xo-1H-indo}-3-yI)-5-methylpyrrolo|2,1-f][1,2.4] triazine-6-
carboxylic acid

To a solution of Example 16 (3.3 g, 10.2 mmol) in MeOH (600 mL.) was
added KOH (IN aq. solution, 200 mL)), and the mixture was deoxygenated by
purging with argon. The reaction mixture was heated to 60°C for 20 hrs, then cooled
10  and concentrated to about 50 mL. The residuc was acidified with concentrated HCl to
pH 4. The yellow solid was collected, washed with water, and dried in vacuo to
afford the title compound (2.9 g, 92%). MS: [M+H]'=1307.1; '"H NMR (CD,OD): §
7.94 (s, 1H), 7.71 (s, 1H), 7.18-7.10 (m, 2H), 6.94-6.86 (m, 2H), 2.45 (s, 3H).

15 Example 27
4-(2,3-Dihydro-2-o0x0-1H-indo}-3-yI)-5-methoxypyrrolo|2,1-f][1,2,4]triazine-6-

carboxylic acid ethyl ester

20
A [[(2-Ethoxy-2-oxoethyl)(phenylmethyl)amino]methylene]
propanedioic acid diethy] ester
N-benzylglycine ethyl ester (5.79 g, 30 mmol) was combined with diethyl
ethoxymethylene malonate (6.48 g, 30 mmol) and stirred at 120°C for 1 hr. The crude
25 material was used directly for the next reaction.
-49-
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B. 1-Phenylmethyl-3-hydroxypyrrole-2,4-dicarboxylic acid diethyl
ester
To a suspension of NaH (60% in oil, washed with hexanes, 500 mg, 12.5
mmol) in toluene (10 mL) was added Compound A (3.63 g, 10 mmol) in toluene (30
mL) dropwise at 50°C. After 2 hr, the mixture was poured into ice water and acidified
with 1 N aq. HCl. The mixture was extracted three times with EtOAc. The combined
organic extracts were dried (MgSO,) and concentrated in vacuo. The crude material
was purified by chromatography on silica gel eluting with 50% EtOAc in hexanes to
provide 2.70 g (85%) of Compound B as a pink oil.
C. 1-Phenylmetiryl-3-methoxypyrrole-2,4-dicarboxylic acid diethyl
ester
Compound B (634 mg, 2 mmol) was stirred in acetone for 10 hrs at rt with
methyl iodide (300 mg, 2.1 mmol) and K,CO, (500 mg). The mixture was filtered,
concentrated, and purified by chromatography on silica ge! eluting with 33% EtOAc

\.in'hexanestoprovi%.ﬂOmgal%)ofCompodeasagel.

D. 3-methoxypyrrole-2,4-dicarboxylic acid diethyl
Compound C (27 g, 81.5 mmol) in EtOH (1 L) was mixed with Pd/C (10%, 4

g) and ammonium formate (28 g) and hydrogenated at 40 psi at 90°C for 18 hrs. The
reaction mixture was cooled to rt, filtered, and concentrated. The crude material
(brown oil) was purified by chromatography on silica gel eluting with 25% EtOAc in
hexanes to provide 13 g (66%) of tan solid.

E. 1-Amino-3-methoxypyrrole-24-dicarboxylic acid diethyl ester

To a stirred suspension of NaH (60% in oil, 1.76 g, 70 mmol) in DMF (350
mL) under nitrogen at 0° C was added dropwise a solution of Compound D (13 g, 54
mmol) in DMF (200 mL). After 30 min, the mixture was diluted with DMF (750
mL), and then diphenyl phosphoryl hydroxylamine (15.7 g, 67.4 mmol) was added
and the reaction mixture was allowed to warm to rt. After 6 hrs, the mixture was
concentrated and the residue diluted with water (1 L) and extracted with EtOAc (3x1
L). The combined organic extracts were dried (MgSO,), concentrated, and purified by
chromatography on silice gel eluting with 20% EtOAc in hexanes to provide 13 g
(93%) of solid. _

F. 4-Hydroxy-5-methoxypyrrolo|2,1-f][1,2 4] triazine-6-carboxylic

acid ethyl ester

Compound E (100 mg, 0.39 mmol) was combined with formamide (1 mL) and

heated at 180°C for 6 hrs. The reaction mixture was cooled to rt and diluted with

=50-



WO 02/40486 PCT/US01/49982

water (5 mL). The solid which formed was collected, washed with water, and dried to

provide 70 mg (76%) of Compound F.
G. 4-Chloro-5-methoxypyrrolo}2,1-f][1,2,4]triazine-6-carboxylic acid 3 \
ethyl ester

QC

Phosphorous oxychloride (1 ml.) was combined with Compound F (23.7 mg,
0.1 mmol) and heated at reflux for 2 hrs. The melt was allowed to cool to rt and
phosphorous oxychloride was removed on rotary evaporator.
10
H. Example 27
To a suspension of NaH (60%, 44 mg, 1.1 mmol) in THF (1 mL) was added
oxindole (133 mg, 1 mmol). The reaction mixture was stirred for 20 min. &t rt and

Compound G (0.1 mmol) was added. The reaction was stirred for 2 hrs at 25°C. The

15 crude material was purified by preparative HPLC followed by chromatography on
silica gel eluting with EtOAc to provide 5.5 mg (16%) of Example 27 as a yellow
solid. MS: [M+H]"=353; '"H NMR (CDCl,): 5 8.42 (s, 0.4H), 8.10 (s, 0.6H), 7.79 (s,
1H), 7.75-6.88 (m, 4H), 4.33 (m, 2H), 3.57 (s, 3H), 1.37 (m, 3H).

20 Example 28
S5-Methyl-4-[[4-methy)-3-[(methylsulfonyl)amino] phenyljamino] pyrrolo|2,1-
f][1,2,4]triazine-6-carboxylic acid methy] ester

i,

25
To a solution of Example 6 (16 mg, 51 umol) in pyridine (1 mL) at 0°C was
added 4-methyl-3-[(methylsulforryl)eniline (4.4 pL, 87 pmol). The reaction mixture
was stirred for 1 hr et 0°C and then warmed to 25°C and stirred for 4 hrs, Water (5
-51-
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mL) was added and the mixture was extracted with EtOAc (3 x 5 mL). The combined
organic extracts were washed with water (10 mL) and brine (10 mL) and dried
(Ne,SO,). The crude material was purified by chromatography on silica gel eluting
with 2% MeOH in chloroform to provide 6.9 mg (30%) of solid. MS: [M+H]*=
390.2; "H NMR (CDCl,): 8 7.93 (s, 1H), 7.86 (s, 1H), 7.7 (s, 1H), 7.35 (d, J=8.2 Hz,
1H), 7.27 (s, 1H), 7.18 (d, /=82 Hz, 1H), 6.25 (s, 1H), 3.82 (3, 3H), 3.03 (s, 3H), 2.86
(s, 3H), 224 (3, 3H)

Example 29
[4-(2,3-Dihydro-2-0x0-1H-indo}-3-y)-5-methylpyrrolo[2,1-f] [1,2,4] triazin-6-
yllcarbamic acid phenylmethyl ester

H
Hy/
O—\,_'{
To a solution of Example 26 (29 mg, 0.09 mmol) in 1,4-dioxane (0.6 mL)

under Ar with powdered 4 A molecular sieves was added TEA (10 pL, 71pumol),

diphenylphosphoryl azide (15 pL, 71 pmol) and benzyl alcohol (12 pL, 0.12 mmol).
The reaction was warmed at 50°C for 15 hrs. The mixture was concentrated in vacuo
and chromatographed directly on silica gel eluting with a gradient of 2-5% MeOH in
chloroform to provide 8 mg (50%) of an intermediate product as a white solid.
Phosphorous oxybromide (5 eq.) was combined with this intermediate (16 mg, 0.054
mmol) and heated to 60°C for 20 min. The melt was poured into ice water and
extracted with EtOAc (4 x 5 mL). The extracts were washed with ag. NaHCO,, dried
(Na,S0,), and concentrated in vacuo. The residue was dissolved in a mixture of
CH,CN (0.5 mL) and DMF (0.1 mL), and then 5-amino-o-cresol (10 mg, 0.081 mmol)
was added. The reaction mixiure was stirred overnight under argon at 25°C, Solvent
was removed in vacuo, and the crude material was purified by rotary chromatography
on a 1 mm silica gel plate eluting with 2% McOH in chloroform to efford the title
compound as yellow oil (5 mg, 13%). MS: [M+H]"=414; 'H NMR (CDCl,): § 7.94
(s, 1H), 7.82 (s, 1H), 7.41-7.34 (m, 5H), 7.17-7.14 (m, 1H), 7.04-7.02 (m, 1H), 6.93-
6.90 (m, 2H), 6.4 (s, 1H), 5.23 (s, 2H), 2.12 (8, 3H).
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Example 30
4-(2,3-Dihydro-6-methyl-2-oxo-1H-pyrazolo[2,3-d]pyrimidin-3-yI)-S— 32&
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid methy] ester

A 6-Methyl-5,7-diazaoxindole

To a solution of ethyl (4-amino-2-methylpyrimidin-5-yl) acetates (WO
99/10349, 0.975 g, 5 mmol) in THF (30 ml), was slowly added potassium t-butoxide (
1 M in THF, 5 mL). After one hour, the mixture was neutralized with acetic acid to
pH 5. The volatiles were removed in vacuo and the residue purified by flagsh column
chromatography (silica gel, 5-8 % MeOH in DCM) to afford a yellow solid (680 mg,
91%).

"B, Methylpyrrolo[2,1-f]{1,2,4]triazine-6-carboxylic acid methyl ester

To a solution of 6-methyl-5,7-diazaoxindole (67 mg, 0.45 mmol) in DMF (2
ml) and THF (1 ml) was added NaH (60% in oil, 20 mg, 0.5 mmol). After stirring for
20 min, Compound E of Example 2 (34 mg, 0.15 mmol) was added. The mixture was
stirred at rt overnight and then neutralized with acetic acid. DCM (10 ml) was added
and the resulting precipitate was collected and washed with small amounts of DCM
and water and then dried in vacuo to give the title compound as an orange solid (32
mg,63%). MS: (M+H) = 359 '

Example 31
4-(2,3-Dihydro-2-oxo-1H-pyrazolo[2,3-b]pyridin-3-yI)-5-methylpyrrolo[2,1-
1][1,2 4]trinzine-6-carboxylic acid methyl ester
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To a solution of 7-azaoxindole (see Tetrahedron.Lett., Vol. 28 (1987), at p.
4027) (60 mg, 0.45 mmol) in DMF (2 mL) and THF (1 mL) was added NaH (60% in
5 oil, 20 mg, 0.5 mmol). After stirring for 20 min, Compound E of Example 2 (34 mg,
0.15 mmol) was added, and the mixture was stirred at rt overnight. The solution was
neutralized with acetic acid, and then DCM (10 m]) was added to the mixture. The
resulting solid was collected, washed with small amounts of DCM and water and
dried in vacuo to give a yellow solid (35 mg, 72%). LC-MS: (M+H)* = 324,

" 10

_ Example 32
4-(2,3-Dihydro-2-0xo-1H-indol-3-yhpyrrolo[2,1-{][1,2 Ajtriazine-6-carbaxylic

acid methyl ester

15

Example 2 was following using 2-methoxycarbonyl pyrrole as the starting
pyrrole to afford 4-chloro-6-carbomethoxypyrrolof2,1-f][1,2,4]triazine, which was
then converted to Example 32 using the same or similar procedure of Example 31.
20
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Examples 33-36

Compounds having the formua (If), wherein R,, has the values Listed in Table

4, were prepared by following the procedure of Example 32 using appropriate
reagents known in the literature (see, WO 97/42187).

TABLE 4
— EX, | o Compound name
3 . |3 4-[6-Fluoro-2-hyd TH-mdol-3-yI]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid
methyl ester
34 Br #.[6-Bromo-Z-hydroxy-1H-indol-3-yIJ-5-
methylpyrrolo[2,1-f){ 1,2,4]triazine-6-carboxylic acid
methy] ester
MRl e
-5 of2 1- ne-
S ety o i
30 S0U,Me Z-[23-Dihydro-t{methylsulfonyl)-Z-oxo- TH-indol-3- |
Yl]-i-%ylpwmh[?-l-ﬂ[m.ﬂmm&@mbc
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To Example 26 (50 mg, 0.16 mmol) in DMF (1 mL) and DCM (0.5 mL) were
5 added PyBrop (113 mg, 0.24 mmol) and DIPEA (0.08 mL, 0.5 mL). After 10 min, an
appropriate amine was added. After 15 b, the reaction mixture was purified by
preparative RP HPLC to provide the compounds of formula (Ig), above, wherein R,

and R,, bave the values listed in Table 5.
10 TABLE §
EXTK; ) . Compound Name
77 CH, | #{Z3-Diliydro-Z-oxo-TH-indol-3- |
{ N\/‘fi "Mlséd'"i Tpyralof2,]
pyrrolidinyl)ethy -
fI[1,2,4]triazine-6-carboxamide
38 { \ S I i
N\/‘}{ ﬁll-mhdmyl)oﬂlylmb[zl'
4}triazine-6-carboxamide
5 q I A eﬂ:yis]N[S-('l- S
yl)-5-methyl-N-
1-
o \/\’5‘{ T 2. Ttacine B carbocamide
0 -Difydro-2-oxo-1H-indol-3- |
2 ;ig-zs'?mllaﬂwll-N-[!-( 1
‘\/“\/){ ﬂﬁ?i.h:lm»my wﬂi—wbmm]mml l
- =
e s DﬂﬁlaiN B-(1B-1,2.3trinzol
§er‘l\/\}"f-. 1- l-me‘hﬁl;ﬁ;'ol"[zsl-' -
11{1,2,4]triszine- ide
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V1) ot N-D GH 12 3 izl
N, 5 lo[2,1-
Y Ll | Y
* N\ i b ethyi }N-(31 H-1.2,4-triazol
Ny N A, -y Dpropylpyrolol2.1-" " ’
N t]ﬁL]”aim%bmmde
45 /ﬁ H
) §-methylN- L1
N N5 ﬂ'dml.l-l B{%]'mm
pynolo[!,l-f]:[ll 2 Arinzine-6-
H, carboxamide
=T
Ve m ﬁrg'l:]my)buty]mm 2,1

- “Difiydro-2-o%o- THmdoF3- |
= ;Iizﬁj Y dimethyl .-

G\/\% orpholinypropyllpyrrolo(2,1-

f][l,2,4]1nnzme—6-ca:bmmde

37

48 H H 4;(25,? Wm
ﬁ ﬂgﬁy@@mme
4Y H - 4-(2;3 -Dihydro-Z2-oxo-1H-1ndol-3-
e N, 5-dimethyl 10[2,1-
ﬁ 124 hmwm“mm
Examples 50-52

()

5 Compounds having formula (Th), wherein R,,, and R, , have the values listed
in Table 6 below, were prepared by the following process, using the appropriately
substituted oxindole in step C.

A.  5-Methylpyrrolof2,1-f][1,2 4]triazin-4(3H)-one-6-carboxylic acid
To a solution of 5-Methylpymolo[2,1-f][1,2,4]triazin4(3H)-one-6-carboxylic
10  acid methyl ester (Compound D from Example 2, 1.035 g, 5.00 mmol) in a mixture of
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THF/MeOH/water (50 mL, 3:1:1) was added lithium hydroxide (2.062 g, 49.1 mmo)).
The reaction mixture was stirred at 55°C for 12 h, then cooled to 0°C and neutralized
by 3N HCl. The organic solvents were removed and the aqueous solution brought to
pH 4 with 1 N HCl. The resulting precipitate was filtered, rinsed with cold water, and
air dried to afford Compound A as an off-white solid (0.965 g, 100%).

B.  4-Chloro-5-methyl-N-[3-(4-morpholinyD}propyl]pyrrolo[2,1-

f1[1,2,4}triazine-6-carboxamide

A suspension of Compound A (2.00 g, 10.4 mmol) in phosphorous
oxychloride (8 mL) was stirred at 100°C over 4 h. The solvent was removed in vacuo
using toluene to assist in the removal. The resulting green solid was suspended in
acetonitrile (20 mL) at 0°C and treated with sufficient TEA (5 mL) to bring the
solution to pH 10. 4-(3-aminopropyl)morpholine (1.5 mL, 10.3 mmol) was added,
and the solution was allowed to stir at rt over 1 h. The reaction mixture was poured
into saturated sodium bicarbonate solution and extracted with EtOAc. The organic
layer was dried (MgSO,) and the volatiles were removed in vacuo to afford
Compound B as a yellow solid (1.75 g, 50%).

C. Examples 50-52

To a solution of an appropriately substituted oxindole, ie., 5-fluoro oxindole
for Example 50 (36 mg, 0.24 mmol) in DMF (1 mL) was added NaH (5.9 mg, 0.23
mmol). After 30 min at rt, a solution of Compound B (24 mg, 0.072 mmol) in DMF
(1 mL) was added and the resulting mixture was stirred at rt over 1 h. The solvent
was removed in vacuo and the mixture purified by RP HPLC. MeOH in the desired
HPLC fractions was removed in vacuo and the resulting aq. solution neniralized using
sat'd sodium bicarbonate solution, then extracted with EtOAc. The organic layer was
dried (MgSO,) and the volatiles were removed in vacuo. The solid obtained was
dissolved in acetonitrile/MeOH and treated with 1 N HCIl in diethyl ether. The
mixture was stirred at rt over 1 h and the solvents removed in vacuo. The HCI salt of
the title compound was obtained as an crange solid (18 mg, 51%).

TABLE 6
EX. | Koo Kz, | Compound Name Data
F S 5 1)-5-; ethyil N34 M) = |
morpholnyDpropy fpyrrolof,1- 453.
f[1,2,4)tri ide
5T |H F Z-{6-Fhioro-Z,3-dikrydro-2-oxo- 1 B- —
indol-:i_-y_l)-s-mdhyl-N-[E!-(Ai-
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52 S H |+ >(Ammombonyl}-ZI-dihydo-
SO, oxlo-l(H-mdol-B-yl]-S-meﬂlyl-N-[S-(d-

orpholinyl
1 oA reaine & curbamamide

Example 53
4-(2,3-Dihydro-2-o0x0-1H-indol-3-yI)-5-methylpyrrolo[2,1-f] [1,2,4]1:10-6-
propanoic acid methyl ester

A, 4-Phenoxy-5-methyl-6-carbomethoxypyrrolo[2,1-f][1,2 4]triazine

To a solution of phenol (705 mg, 7.5 mmol) in a mixture of THF (10 mL) and
DMEF (10 mL) was added Na¥ (60% in oil, 300 mg, 7.5 mmol). After 30 min, 4-
chloro-5-methyl-6-carbomethoxypyrrolof2,1-f]{1,2,4]triazine (675 mg, 3.0 mmol -
Compound E from Example 2) was added. After 1 h, the solvent was removed and
the residue poured into 5% ag. K,CO, solution. The precipitate was collected, washed
with water, and dried #n vacuo to afford Compound A as white solid (800 mg, 94%).
MS: (M+H)*=284.

B. 4-Phenoxy-5-methyl-6-hydroxymethylpyrrolo[2,1-f] [1,2,4]triazine

To a solution of Compound A (700 mg, 2.47 mmol) in toluene (20 mL) at —60
°C, was added DIBAL (1.5 M in toluene, 6 mmol). After stirring at 0°C for 1 h, aq.
1N HCI (30 mL) was added emd the mixtare stirred for 30 min. The mixture was then
diluted with DCM. The organic layer was separated, dried (MgSO,), and
concentrated. The residue was purified by flash column chromatography (silica gel, 2
% MeOH in DCM) to afford Compound B as a solid (610 mg, 96%). MS: (M-+-H)* =
256.

C. 4-Phenoxy-5-methylpyrrolof2,1-f] [1,2,4]triazine-6-carboxaldehyde

A mixture of Compound B (500 mg, 1.96 mmol) and MnQ, (3.0 g) in toluene
(30 mL) was heated at 60°C for 1 h. After cooling to rt, the mixture was filtered
through a pad of silica gel and washed with EtOAc. After concentration in vacuo,
Compound C was obtained as a white solid (420 mg, 85%). MS: (M+H)" =254

-5%-



WO 02/40486 PCT/US01/49982

10

15

20

25

30

35

D. 4-Phenoxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-propenoic acid
methyl ester.
DBU (1.42 mL, 9.49 mmol) was added to a solution of Compound C (600 mg,
2.37 mmol) and methyl diethylphosphonoacetate (1.74 ml, 9.49 mmol) in DCE (20
ml.). After stirring at rt overnight, the reaction mixture was diluted with DCM and
washed with aq. 2% citric acid, brine, dried (MgSO,), and concentrated. The organic
extract was concentrated and the residue purified by chromatography on silica gel and
elution with 20% EtOAc/DCM to afford a white solid (710 mg. 97%). MS: (M+H)" =
310.
E. 4Hydroxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-propanoic acid
methy] ester.
Pd/C (10%, 70 mg) was added to a solution of Compound D (710 mg, 2.30
mmo]) in a solvent mixture EtOAc/MeOH/THF/AcOH (100 mI/100 mL/20 mL/2
mL), The suspension was stirred under hydrogen for 2h. The reaction mixture was
passed through Celite, the Celite was washed with MeOH, and the filtrate was
concentrated in vacuo to give crude product. Trituration with hexanes afforded
Compound E as a white solid (430 mg, 88%). MS:(M+H)" =236.
F. 4-Chloro-5-methylipyrrolo|2,1-f][1,2 4]triazine-6-propanoic acid
methyl ester.
A mixture of DIPEA (0.24 mL, 1.4 mmo]), Compound E (220 mg, 0.94 mmol)

and POC], (3 mL) was heated in a sealed bottle at 80°C. After 2 h, the mixture was

cooled down to rt and concentrated in vacuo to give a residue. The residue was
pertitioned between DCM and aq. NaHCO, solution. The DCM layer was separated,
dried (MgSOy), and concentrated in vacuo to give a dark green solid. Purification by
chromatography on silica gel and elution with 20% EtOA</DCM afforded Compound
F as a yellow solid (220 mg, 92%). MS: (M+H)" = 254.
G.  4-(2,3-Dihydro-2-oxo-1H-indo}-3-yl)-5-methylpyrrolof2,1-
1]{1,2 ,4}triazine-6-propanoic acid methyl ester.

NaH (60% in oil, 28 mg, 0.71 mmol) was added to a solution of oxindole (94
mg, 0.71 mmol) in DMF (2 mL) under argon. The mixture was stirred for 10 min.
and Compound F (60 mg, 0.24 mmol) was added. After 1 h at RT, the reaction was
quenched by the addition of acetic acid and diluted with DCM. The organic solution
was washed with water, dried (MgSO,), and concentrated i vacuo to give crude
product. Purification by chromatography on silica gel and elution with 20%
EtOAc/DCM afforded the title compound as a pure yellow solid (78 mg, 94%). MS:
(M+H)* = 351.
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1,3-Dihydro-3-[5-methoxy-6-(phenylmethoxy)pyrrolo[2,1-f][1,2 4] triazin-4-yI]-
2H-indol-2-one
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A 4-Hydroxy-5-methoxypyrrolof2,1-f][1,2 4] triazine-6-methanol

4-Hydroxy-5-methoxypyrrolo[2,1-f][1,2,4 }triazine-6-carboxylic acid ethyl
ester (Compound F of Example 27 -3.56 g, 15 mmol) was combined with lithium tri-
tert-butoxyaluminohydride (1 M solution in THF, 60 mL, 60 mmol) and heated at
reflux overnight. The reaction mixture was allowed to cool to rt and quenched with 1
N aq. HCl. The mixture was concentrated to remove volatiles and the remaining
material was combined with 100 g of silica gel and applied to a flash silica gel column
which was eluted with EtOAc to provide 2.65 g (90%) of Compound A. MS:
[M+H]*= 196.

B. 2,2-Dimethylpropanoic acid [6-(hydroxymethyl)-5-methoxy-4-

oxopyrrolo[2,1-][1,2,4] triazin-3(4H)-yl)methy] ester

Compound A (195 mg, 1 mmol) was dissolved in 1.5 mL of DMF. NaH
(60% in oil, 48 mg, 1.2 mmol) was added and the reaction mixture was stirred at rt for
0.5 hr. Chloromethyl pivalate (181 mg, 1.2 mmol) was added and the mixture was
stirred for 1 hr. Water was added and the mixture was extracted with BtOAc (3 x 10
mL). The combined extracts were dried (Na,S0,), concentrated in vacuo and purified
by flash column chromatography on silica gel eluting with 33% EtOAc in hexanes to
provide 260 mg (84%) of Compound B as a solid. MS: [M+H]'= 310.

C. 2,2-Dimethylpropanoic acid [6-formyl-'s-meﬂmxy-4-

oxopyrrolo|2,1-f][1,2,4]triazin-3(4H)-yljmethyl ester

Compound B (740 mg, 2.39 mmol) was suspended in toluene (10 mL) with
manganese dioxide (835 mg, 9.6 mmol) and heated at 100°C for 3 hr. The reaction
mixture was cooled to rt, filtered, and the precipitate was washed with EtOAc. The
filtrate was concentrated in vacuo to provide 660 mg (90%) of Compound C as a
solid. MS: [M-+H]"= 308.

-61-
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D. 2,2-Dimethylpropancic acid [6-formyloxy-5-methoxy-4-
oxopyrrolo[2,1-f][1,2,4]triazin-3(4H)-yljmethy] ester

SRS

Compound C (660 mg, 2.15 mmol) was dissolved in CH,Cl, (10 mL). M-
chloroperoxybenzoic acid (57%, 745 mg, 2.46 mmol) was added with MgSO, (2.0 g),
and the reaction mixture was stirred at st for 5 hr. The mixture was filtered and the
filtrate washed with ag. NaHCO, solution twice, dried (MgSO,), and concentrated to
provide 680 mg (98%) of Compound D as a solid. MS: [M+H]"=324.

E. 2,2-Dimethylpropanoic acid [S-methoxy-4-0x0-6-
(phenylmethoxy)pyrrolo[2,1-1][1,2,4] triazin-3(4H)-yljmethyl ester
Compound D (680 mg, 2.10 mmol, 1 eq) was dissolved in acetone (10 mL)
followed by the addition of benzyl bromide (430 mg, 2.5 mmol) and K,CO, (1.0 g,
7.25 mmol). The reaction mixture was stirred at 60°C for 10 hr, cooled to rt, and
filtered. The filtrate was concentrated and purified by flash silica gel chromatography
eluting with 25% EtOAc in hexanes to provide 485 mg (60%) of Compound E as a
gel. MS: [M+H]"= 386;
F. 5-Methoxy-6-(phenylmethoxy)pyrrolo[2,1-f][1,2,4]triazin-4(3H)-
one

Compound E (65 mg, 0.17 mmol) was stirred at rt in a mixture of MeOH (1
ml) and ammonium hydroxide (0.2 mL) for 6 hrs. The mixture was concentrated in
vacuo, dissolved in CH,Cl,, and purified by flash silica gel chromatography eluting
with 33% EtOAc in hexanes to provide 45 mg (97%) of compound F as a solid. MS:
[M+H]"*= 272.

G.  4-Chloro-5-methoxy-6-(phenylmethoxy)pyrrolo[2,1-

f}i1,24)triszine

Compound F (44 mg, 0.16 mmol) was stirred with POCI, (0.5 mL) at 60°C for
3 br. The mixture was concentrated in vacuo, dissolved in CH,Cl, (2 mL), and stirred .
with solid NaHCO, for 10 min. The mixture was filtered and concentrated to provide
46 mg (99%) of Compound G as a solid. MS: [M+H]"=286. (The CI substituent may
be replaced with OCH, upon standing in MeOH); R.T.=3.265 min (YMC S5 ODS
column 4.6 x 50 mm, 10-90% agq. MeOH over 4 minutes containing 0.2% phosphoric
acid, 4 mL/min, monitoring at 220 nm); '"H NMR (CDC],): § 8.01 (s, 1H), 7.45-7.30
(m, 6 H), 5.15 (s, 2H), 4.03 (s, 3H).
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H. 1,3-Dihydro-3-[5-methoxy-6-(phenylmethoxy)pyrrolo [2,1-
f][1,2,4}triazin-4-yl]-2H-indol-2-one 1

To a suspension of NaH (60% in oil, 19.2 mg, 0.48 mmol) in DMF (0.5 mL)

was added oxindole (63.4 mg, 0.48 mmol). The reaction mixture was stirred for 1 hr

5 atRT. Compound G (38 mg, 0.16 mmol, 1 eq) was added, and the mixture was

stirred for 1 hr. The mixture was diluted with water and filtered. The resulting solid

was triturated with MeOH and dried to provide 38 mg (62%) of the titled compound.

MS: [M+H]"= 387; '"H NMR (d-DMSO): 5 12.83 (br s, 1H), 10.64 (br 5, 1H), 7.78 (s,

1H), 7.60 (s, 1H), 7.50-7.31 (m, 6H), 7.02-6.94 (m, 1H), 6.89-6.82 (m, 2E1), 5.10 (s,

10 2H), 3.55 (s, 3H).
Examples 55-60

P

Y

15 Compounds having the formula (Ii), wherein Ryq, R;q, and R, have the
values listed in Table 7, below, were prepared following the procedure described for
Example 54, except using a different phenylamine.

TABLE 7
EX [ R Ko | R | Compound Name Data
55 |F H [ CH; [#[-Fluoro-Z- [MFR=IT5Z 10
meﬂ:ylphmy[)ammo]-s- NMR (CDCB) 5
rvﬂ“ 797 (br s, 1H), 7.94
[7,1- 1,2,4]triazine-6-
cn-boxyllc acid methyl -(1”1 ;H)’ J7=g?2 f.izl.H)'
H), 6 77 (dt, J=2.7,
3 Hz, 1H), 3.87 ('s
3!-1), 2.82 (s, 3H),
2.27 (s, 3H)
> Nocn | cﬁ’fﬁa%hl yoarbomyl}- | 151 MR (L
3 ylamino yil- 1 ITHNMR (CDC13) &
; \E }meﬁylphmyl]lmmo]- s 17 (hl' (IHJ. 7 %2
S-methy] 153’"" s, 1H), 7.83 (s, 1H,
[2. -ﬂ[l ]ﬂ'lmno-ﬁ- (d, =7.8 Ha,
H), 23 (d, J=7.7
°"" Hz, H) 82 (s,
3H), 3.40 (M, 25),
2.8 (s, H). 230 (s,
3H), 1.85 (m, 3H).
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57 [H F CH, T #[{3-Flucro-2- [MFHT=315.I; 1H
mﬂ'ﬁm‘)‘mmﬁ' NMR (CDCB) 3
7.99 (s, 1H), 7.87 (s,
[2,1-f]{1,2,4]trinzine-6-
ﬂxyhc acid methyl é};’g' zmﬁ' 82(153 ilg)'
3H), 2.85 (s, 3H),
T
H F H 4% [MFH]*=30IT; TH

Fluorophenylleminol-5- | NMR (CDCB) &
[Zﬂfl,_zﬁh_ﬁnzim-s- Iﬁ;" (7‘.'51}3;.7535,‘"
carbanylic acid methyl | 7,05’ J=8.8 Bz,

2H), 3.82 (s, 3H),
2.82 (s, 3H).

39 H H CH; | #3113 ] [MFH[ =382
fr“'\@}\w Meﬂwxsl'ﬂ_myl)mmd

methylphenyl]ammo]-s-

[1,z.fm

urbm:yllc acid methyl

60 H CH, [ 3-Methyl&-[Z-meihyl-5- | [MFH]T=355.T.

carboxylic acid methyl

Example 61
N-Cyclobutyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methylpyrroloj2,1-f][1,2,4]triazine-6-carboxamide N
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The compound of Examnple 61 was prepared as set forth below, using the
Scheme 9 described above, wherein Compounds (A)-(E) have the structures indicated ’S?
below.

A.
o)

[
N, ©

To a solution of the 3-methyl-1-pyrrole-2,4-diethyl ester (100 mg) (J.
Heterocyclic Chem Vol. 34 (1997), at pp. 177-193; Heterocycles, Vol. 50 (1999), at
pp. 853-866; Synthesis (1999), at pp. 479-482) in DMF (0.44M) was added either
NaH or KOtBu (1.2 equiv) at rt. This solution was stirred for 3045 minutes.
Chloramine in ether (ca. 0.15M, 1 eq.) was added via syringe. The solution was
stirred for 1.5 h or until starting material was converted to product as judged by HPLC
analysis. The reaction was then quenched with ag. Na,S,0, and extracted with EtOAc
or Et,0. The orgenic extracts were washed with water and brine and then dried over
sodium sulfate. Compound A was obtained in >90% yield. NH,Cl in cther was
prepared according to the procedure of Nunn, J. Chem. Soc. (C), (1971) at p. 823.

B.

0

Bl

H

To a solution of Compound A (2 g) in formamide (8 mL) was added acetic
acid (20% by weight), and the mixture was heated at 120°C for 24h. The reaction
mixture was cooled and water added (32 mL) to precipitate the product. The solids
were collected by filtration and washed with EtOAc to furnish Compound B as a
yellow solid (50%).

C.
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To a solution of Compound B (10 g, 45.2 mmol) in toluene (150 mL) was
added DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) and POCI, (5.05 mL, 542 mmol, 1.2
equiv) and the reaction mixture heated at 120-125 °C (oil bath temp) for 20 h. The
reaction mixture was cooled and poured into ice cold sat. NaHCO,-water-toluene (450
mL450 ml.-150 ml) and stirred rapidly to assure quenching of the excess POCI,.
The Iayers were seperated (filtered through celite if 8 suspension forms) and the
organic layer was washed again with sat. NaHCO,. The organic layer was dried over
Ne,SO,, filtered and concentrated in vacuo to afford Compound C as a ten yellow
solid (9.9g, 95%).

D.

H
or wﬁ\,r"\o/
o

A mixture of commercially-available 4-amino-3-methylbenzoic acid (100 g,
0.66 mol) and N-(tert-butoxycarbonyl)anhydride (150 g, 0.68 mol) in THF (1000 mL)
was slowly heated to 50°C overnight. The resulting mixture was cooled to rt and the
solvent was removed on a rotary evaporator. The resulting solids were triturated with
hexanes and dried in vacuo to afford 151 g (91%) of the crude BOC-protected aniline
intermediate as a light pink solid.

To the above, light-pink solid was added EDCI (127 g, 0.66 mol), HOBt (90 g,
0.66 mol), and DMF (1000 ml), and the resulting mixture was stirred at rt for 30
minutes followed by addition of methoxyamine hydrochloride (55 g, 0.66 mol) in one
portion. After stirring for 10 min, the mixture was cooled using an ice bath DIPEA
(250 ml, 1.4 mol) was added at such a rate so as to maintain the internal reaction
temperature below 25°C. After the addition was complete, the ice bath was removed
and the reaction was stirred overnight at rt. The reaction mixture was pertitioned
between 0.5 L of water and 1.5 L of EtOAc and the resulting layers were seperated.
The aqueons portion was extracted with additional EtOAc (400 mL x 3), and the
combined organic extracts were washed with water (300 mL x 3), cold 0.5 N ag. HCI

-66-
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(400 mL x 2), and water (500 mL). The product was then exiracted with cold 0.5 N 3(1
aq. NeOH (300 mL x 3) and the combined basic aqueous extracts were neutralized to

pH = 8 by a slow addition of cold 0.5 N aq. HCl. The resulting solid which
precipitated was collected by filtration and washed with cold water. The wet solid

was decolorized in hot EtOH with active charcoal to give 106 g of white solid as the
BOC-protected N-methoxyamide intermediate.

To a slurry of the above solid (91 g, 0.32 mol) in 1,4-dioxane (400 mL) at rt
was added a 4M solution of HCI in dioxane (400 mL), and the resulting mixture was
stirred at rt overnight. Diethyl ether (1000 mL) was added and the precipitated solid
was collected by filtration and triturated with a hot EtOH/H,O mixture (4:1 v/v).
Drying the resulting solid in vacuo afforded 53 g of the pure hydrochloride salt

(Compound D) as & white solid. ,H NMR (d,-DMSO): 59.5-9.9 (br. 5, 1H), 7.75 (s,
1H), 7.55 (d, 1H), 7.36 (d, 1H), 3.70 (s, 3H), 2.38 (s, 3H).

B.

To a solution of the Compound D (412 g, 190 mmol) in DMF (230 mL) was
added DIPEA (33.1 mL, 180.7 mmol, 0.95 equiv), and the reaction vessel was heated
to 55 °C (oil bath temp). Solid Compound C (45.6 g, 190 mmol) was added in several
portions over 10 minutes and the flask was rinsed with DMF (150 mL) and added to
the reaction. The reaction was heated for 10 hours at 55 °C and cooled tort. The
mixture was then poured into 1.5 L water diluted to 2.2 L with ice slowly over 10
minutes. The pH was adjusted to 6 and the solids were stirred for 1 h. The solids
were filtered, washed with water (2x200 mL) and dried on the filter to give 71.9 g
crude egter. The solid was then suspended in acetonitrile (450 mL) and heated with
stirring at 50 °C for 1 h. The mixture was cooled and filtered to give 64.2 g product
(>99% purity). These solids were then dissolved in hot EtOH (2.8 L) and
decolorizing carbon (6.4 g) was added followed by heeting at reflux for 15 min. The
mixture was then filtered through a pad of celite and the reaction flask rinsed with hot
EtOH (1 L). The hot filtrate was then concentrated to ~1 L of EtOH by distillation
upon which the product started to crystallize out of solution at a volume of 2.5 L. The
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solution was cooled and placed in a cold room with stirring for 40 h. The solids were
filtered end rinsed with 1/1 EtOH/Et,0 (500 mL) to give 58.5 g of Compound Eas a
white solid (80%).

F. Example 61

To a solution of ester Compound E (22.5 g, 58.7 mmol) in THF (205 mL) was
added 1 N NaOH (205 mL) and the reaction mixture heated to 50 °C for 16 h. The
THF was removed in vacuo and the mixture was acidified to pH 4-5 with 1N ag. HCl
to precipitate the product. The heterogeneous mixture was stirred for 1 h, filtered and
washed with water (150 mL) and ether (150 mL). The collected solids were partially
dried on the filter to give the crude acid intermediate as a moist white solid which was

To a solution of the moist acid in 300 mL of DMF was added HOBt (11.9 g,
88.0 mmol), EDCI (169 g, 88.0 mmol) and 1.3 equivalemts (117 mmol) of
cyclopropyl-amine as the free base or as the hydrochloride salt. The mixture was
stirred for 30 min to solubilize the solids, placed in a cold water bath, and DIPEA
(20.4 mL, 117 mmol) was added slowly via syringe. The reaction mixture was
allowed to stir at rt for 1 h, then poured into rapidly stirred ice water (1.2 L) to
precipitate the product. After stirring for 3 h, the solids were collected by suction
filtration, washed with water (150 mL) and ether (2x100mL), and allowed to air dry
by suction filtration to give Example 61 (92-98%) as a white solid.

Examples 62-115
H,C
H; <
(0)
Ra~y \N"J t
lLo (ec)

Compounds having the formula (IIc), wherein R, and R, have the values listed
in Teble 8 were prepared following the same methods set forth above in Scheme 9 and
Example 61, using different amines (NR,R,,) in the last step. Additionally, each
compound can be recrystallized using a 7 to 1 EtOH/water mixture to afford
enalytically pure product as a white crystalline solid.
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TABLE 8
Ex. R, Compound Name Data
62 —CHy—C{CHs)y Em-(ﬁ;wmo ]- 3 3 :3 min
mulhylphmyl]lmmo]—N.S—
21 -nﬁgﬁ]mm-s-mmme
63 —CH—(CHy)2 :&y Ijamino}-5-methyl-N-(1- 2.79 min
1-5[1,2:.4¥fmnhe-sm°m -
64 CHy molhyﬁphmy mmo]—Emeﬂlyi ﬁ-(z- 3.14:'::'::
—CH—CY 2190
CH,
65 | —cH—CiCHls ""2'2' 335 min
. l]nmmo]-s-
mﬁlpymlo[z,l-ﬂ
66 —(CH2)sCHy & 1oty oo bom 12- 2.88 min
m'lz.]-ﬂ 1,2,4]triazine-6-
67 —C(CHals N(L1- Dimethyleiyl) 15 3.1 min
methylphenyl]amino]-5-
1-£][1,2,4]triazino-6-
methylpyrro. f][1,2,4]
W
T R
T2 e € ot -
69 _<—_-> [(mathmmmmo)wbmys 1}-2- 2.88 min
Mﬂw f]| 1,2,4}triaxzine-6-
70 SHs ;ggyl mm 'I-[(IR)- 2.85 min
—-ﬁ ﬂ'ﬁhﬂimma-&mmda
59
71 CHy Wmas} 235 E?h
Y lﬁ':mb
—E—Q ﬂ-ﬁh%mp-&ur&m
= S U
—cn, _@_F J-2- 2.83 min
mﬂhy 10 w1-f] 1.2.41111!-7-“10-5-
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Ex R, Compound Name Data
ethoxymmmo Jcarbouty |-
3 OCHy me ;ﬁwum}u{@ . zgﬂﬁn
—CH, meﬂiylpynnlo[z. -f] l,2,4]tmnm-6—
Z][>[(Methoxyatnina ycarbonyl-2- A2
74 - l]mn]-s-mdhyl-] N-(4- 1.45 min
75 |
= l-N-[z-(4- 1.81 min
—~—-{CHa)a \ /N ﬁﬁﬁ
76 methylohenyllomino} Smothy - N-[2-Cl- | 1.56 main
—(CHg-N ) WMMZI- '
7 O e | 55
e (CH)—N ﬁwww
78 HO 4(15-[(methoxynmoycerbomy}2- © | 2.7 min
ey ioymoio2. 11 3Altriazine-6-
methylpyrro
7 N-[(TSZRFZ3-Diiydro-TH-inden-I-yIF |~ 4872 |
_g_l'l 4- 5 (me&oxymmo)arbmyll-z- 2.74 min
1:,,8 meﬂlylpylnlo{!.l-ﬂ 12 Altrinzino6-
N-yclopropyl--[I5- 395.
80 _q [(muﬂ:mwmmo)u‘b]_usnyl]-z- 2.64::]:1
1-1][1,2,4]triazine-6-
mﬂh?lwmlo 1][1,2,4}
81 {(methwlmSESino)mbmy[[l]-z- 3.15 min
G  yrelo2 10112 Altrazine-6-
mboxlmlde
2 W AT13
\(CHﬂ; [(mﬂ:m:ymmo)urbmy 3.53 min
mdhylpym!o]lz.l- 1,2 AJtriazine-6-
F
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Ex. R, Compound Name Data
MS/HPLC
8
[(methoxymmo)carbmyl 2~ 3.70 min
""'CHz—O methylphenylJamino]-5-
mﬁlyylpmlgll 1-f][1,2,4]triazine-6-
“|  _enc® Hlm]m] S-methyt-N- 276 tin
_<—7 Lm eﬂlyl] lof2,1-
!][12.4 .
8 —(CHg)p—” N [(mdhmmi)uwm- 3,39 min
14101
T
86 ——(CHz)y—CH;, FMM?U-Z- 3.16 min
meﬂlylpmolo[z,l-t] 1,2, 4)trinzino-6-
Al -
87 —en<] mﬁ’f curtony1F2- 409.1
mﬂﬂly pymlo{!. -fl 1,2, 4]triazine-6- 2.90 min
88 CHy 25T ﬁmﬁﬁﬂ :'z- 4253
“cHy-cH mzﬂmm&nw“mm LA Alirasiae- 143 min
HC—CH,
89 N-(Z-Furanymmethyl}-2H[>- '
—ch (/ \} [ )umu_z_ 435.1
O mﬁyﬁhﬂ, -t]{-l,z.dlllnmnﬂ-ﬁ- 2.95 min
%0 B 4'“5"@,.., ; e 4512
. f \ mmo]-S-m_eﬂ:y N-(2-
ohe 8 t][l.zl,lf:I m o 3.16 min
n —cn o—@ e s-llphmyul o ino)- s-muhyl-Nz-Ez- 4753
ol 124 clt 3.43 min
92 CHy rmwnfé- 4512
_D f_|[1,2.4? A 3.56 min
93 —CH,-CH, m” :mm ] 1-2- 3972
clune:hyu llp;.mu lop2,1- [l,2,4]t|1mne-6- 2.59 min
4115-[(
M —CHy-CF; methy ]-S-mdhy @z | O
ﬂ[1.2.4]h1mn-6-mbmmdn 3.01 min
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Ex. R, Compound Name Data
MS/HPLC
95 | —Ciy~CHy—F [(M’Mﬂ- 4012
ety hyroa Al 2 Afrezine 6 | 2.44 min
96 ) 4712
_C© 'ﬂ“' ][z'"’"-q" ﬁﬁ]tmme—é— 3.56 min
97 —CH,-CH, E-BihyH—{[s- Io2- 383.3
8
ﬁ::’m Ll 2Apinies | 207
98 athoxymmino)carbomy!).2- 4872
"“I’ ~CFChs B%ﬁy.['sphw ]m]-s-mm-lo[z.l- 3.40 min
11,24
9 | ——{CHy)y~N{CHake oty ey omino S 7 i Jemmino)-5,7-dimathylN-l- | 4265
Wﬂ VoA, |
J8 mim
100 \@\ Emmc:ubos:}sl-]—} 4492
. Eﬂmlo]m-ﬂ | 24]trinzine-6- | 2.92min
s\ e [
4-uFW—EWPF
102 ocl-l’ w l]m]_N_[o_ 4754
H,c—@ muthylpynolo[!.l-ﬂl 4]|mmn-6— 2.75 min
/
103 methylpheny Tanino} 5 motiyk N-[3- 499.1
—Q 1 2 rsartoe Eommboramde 339 min
CFy '
DichlGropbeny Jmetiy]
104 cl E“%mm B2 e 513.1
iy mwl-ﬂﬁﬂmmm-& 3.10 min
ci
105 L=N (m,ﬂ,mm 2- 4843
—ci [ lphmylin; l] .
L@ methy l-t][l,zﬁ]mms. 2.838 min
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Ex R, Compound Name Data
106 , ,]mm 459.3

—(cnau—Q ”h"ﬂumbl!i 01 ltnmn- _
2.91 min
107 N meﬂ:glphuyl]mmn Fmcthy N2~ 4462
—CH, /__\ 112, triszin oo 1.51 min
108 ; }Isﬂ,m, .,f' 4452
—CM‘O m;:m 2.69 min
> | | |
N 3
—Y L PP
- [(MeBoRyamiao)arsoayTFZ
110 CHy munylphmyumm]-s-muhym-[(m)- 4112
—CH—CHy;—CH, ﬂ.ﬁlﬂmm! ule 320 min
m £H, n;gh;[lml]mho]-s-] mel.hyil-N-[(lS)- 4112
—CH—CHz—CH, tI][T# Ipropyl] 0[2.1-“' 3.20 min
112 F N-[(3-FlnorophenylmethyI}-4-[[5- 4632
[(asthoryemion ncopouy L5 _
—CH methylpyrrolo l-f}h,z.tlltnlme-& 284 mm
13 ~cu©Hs %W ) $ 4713
2 L1 2 Alriazine & 293 min
methylpyrrolo[2,1-f][1,2,4]
F
114 Em'l(zﬁmmm“,l]” il 4812
—CH F
: Q meﬂwm[zl- 1,2 4]triazine-6- 2.92 min
F
115 F mmﬁm 4811
—CHz‘D mﬂymm, -fj[l#]m.mg-s- 2.70 min
F

Examples 116-119
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H;

Hj
o) ~0

b,
2 ‘N‘J @d)

Compounds having the formula (TId), wherein the R, groups have the values
5 listed in Table 9, were prepared following the same methods set forth sbove in
Scheme 9 and Examples 62-115.
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TABLE 9

Compound Name

Data

110

3-|_|_6-[l(l'lmhydro-4-
methyl-1H-1,4-diazepin-1-
yl)cnrbony J-5-methyl
pyrrolo[2,1-f][1,2,4]triazin-
4-yl]amino}-N-methoxy-4-
methylbennmdc

1.63 min

117

morpholiny )
pyrmlol?. l-t][l,2.4]h'1mn
Jbenzamide

1.82 min

4-yllamino
N-Methoxy-4-methyl-3-

[5-methyl-6-[[4-
prmylmﬂﬂw 1)-1-

T
pymo. 3

2134
3.45 min

N-Metho -4-methyl-3-
[[5-methyl-6-(l-
pyrrolidinylcarbonyl)
pyrrolof2,1-f][1 ,2,4]tr1azm
4-ylJaminoJbenzamide

~ 3092
2.16 min
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Examples 120-124

Hj

(e)

5 Compounds having the formula (Ile), wherein X amd R, have the values listed
in Table 10, were prepared following the same or similar procedure as in Scheme 9
and Example 61, except in the first step, commercially available 3-trifluoromethyl-1-
pytrole-2,4-diethyl ester was used instead of 3-methyl-1-pyrrole-2,4-diethy] ester.

10 TABLE 10
Ex. No. X R, Compound Name Data -
MS/HPLC
= — - | _a3BZ
0 c{\ CH2—CHj %%%mw 3.76 min
o E{L]f.tl]ﬂ‘luinﬂmy se-4-carboxylic acid
l 1 ester
121 0 —CHz—CHy Emhbmﬁ]—z- 299 min
W\ metylpbenylleminol 3 |
N 111,24 )triezi mids

122 t\)\ —CHj-CHa CHy ml lphmyiimmoEN 321 min

HT/“ fi1,2,4
HI5- ino J- ™53 |
123 o] C . inol- - i
A ‘H, imhy ﬂ}m} N-[(lS)-i 1- | 336 min

124 ?\ cHy ﬁmmggmﬂfu[u@i- 1.72 min
c— —c—< > triflaoromethy] -
HN" H &[1@&%&
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Example 125

N-Ethyl-4-{[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide methane sulfonic acid

H,C

Hc O
o) ~0

J oo
N Q
HSC) H:'Iscliﬂo

Example 97 as a free base was charged with acetone (10 ml/g Ex. 106), and
the jacket was heated to 50-60°C. Reflux was started at 55-57°C, and the mixture was
stirred for 30 min. at 50-60°C. Methanesulfonic acid (1.2 eq.) was added, and a
slight exotherm was observed. The slurry was stirred at 50-60°C until DSC showed in
two consecutive samples the complete conversion of the free base (mp 220-222°C) to
the mesylate salt (mp 259-261°C). The slurry was cooled to 20-25°C over about 30
min, and then stirred for at least 30 min. with the temp. kept at 20-25°C. The shurry
was then filtered, washed with acetone, and dried in vacuo at 40-50°C to an LOD

<0.5% to provide Example 125 as a white crystalline solid (yield 90-95%).
[M+H]'=478.4. The above procedure may be used to prepare mesylate salts of other
compounds of Formulae (I) and (IT) herein.
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Example 126

N-Ethyl-5-methyl-4-[[2-methyl-5- trifluoromethyl)phenyl]amino
carbgnyl]phenyl]mgz[i-o]pymlo[?EP;]([ 1,24 hmgﬁ-cubo:élmn ]

A, To a slurry of 2.0 g (4.2 mmol) of compound (1) from Scheme 10, wherein R,
is ethyl, in 12 ml of anhydrons MeOH was added 18 mL of & 4 N solution of

10  anhydrous HC] in dioxane at rt. The resulting clear solution was stirred at rt for 16 h
and the reaction mixture was concentrated in vacuo. The resulting oil was dissolved
in 16 mL of 1.5 N aq. KOH solution and heated to 50°C for 3 h. After cooling to =t,
the mixture was diluted with 50 mL of water and 10% aq. HC] was added until pH
was approximately 3 or 4. The resulting precipitated product was collected by

15 vacuum filtration and washed with 50 mL of water and dried in vacuo to afford 1.47 g
(99%) of compound (3) from Scheme 10. An analytical sample of this product was

prepered by recrystallizstion from 10% aq. acetonitrile. 'H NMR (CD,OD): 5 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). LCMS (M+H") = 354.2. HPLC (Condition
20  A):2.24 min

B. A mixture of Compound A (40 mg, 0.11 mmol), HATU (65 mg, 0.17 mmol),
diisopropylamine (20 pL, 0.11 mmol), and 3-triftcoromethylaniline (36 mg, 0.22
tmmol) in 0.3 mL of N-methylpyrrolidinane was heated at 80°C for 16 b, and the
25  reaction mixture was purified by RP preparative HPLC to afford 41 mg (74%) of
Example 126 as a light tan solid. "H NMR (CD;OD w/ TFA): 5 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")=497.47. HPLC
(Condition A) : 3.30 min.

30
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Examples 127-129

St

Ry (1)

s

5 Compounds of Formula (1If) were prepared as described for Example 126,
except appropriate substrates and amines were selected to afford compounds where R,
and R,; have the values listed in Table 11.

TABLE 11
10
Ex. R, R, Compound Name Data
127 Bt | g aaojearbemyiy 2 HNMR (CD,OD) 5
O | methylpbenyllamino}-N- | 75 & Sy
cN | ethyl-5-methyl lH),?G! 2H), 7.58
pymrolo[2,1-7][1,2.4] 5'53}("‘ ] 32?3’
triazine-6-carboxamide 380, 356 (03 1'14
{t, 3H). LCMS
=454.18, HPLC
(Condition A) : 2.86
min.
128 z o mhﬁ[zmﬂ'f' LCMS (M+H") =
Of}‘ ) ® ghmy&?]mim}J-N-[(l.S)-!] (Condition A): 334
1-phenylethyl min.
pxﬂ910[2.1:fl[1.2.4]_de
triazine-6-carboxami
= A-5{[(#Cyno- -
sl I N1 phenyDeminolcecbeny- | S5 06D
d 57 \Oc 2-methylphenyl]amino]- | (Condition A): 3.35
N s-mam-[(l.s)-ll‘;m min,
A[1,2,4}triazane-6- ’
s Example 130
N-Ethyl4-[[5-[[ ﬂuoroph:nyl)sulfonyl]mmo]-z-meﬂlylphenyl]mmo]-s-
lpyrrolo[2,1-/][1,2,4]triazine-6-carboxamide
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To & solution of 4-methyl-3-nitroaniline [compound (11) from Scheme

11)(3.72 g, 24.5 mmol)] in 150 ml of DCM at rt was added 3-fluorobenzenesulfonyl
chloride (5.00 g, 25.7 mmol), followed by TEA (7.0 ml, 50.2 mmol) via syringe. The
resulting mixture was stirred for 20 h and the solvent removed in vacuo. The residue
was dissolved in DCM (600 ml), washed with sat’d ag. NaHCO,, dried over sodium
sulfate, filtered, and concentrated in vacuo to give 8.00 g of dark solid which was
triturated with DCM to afford 5.46 g of yellow solid. A portion of this solid (1.63g)
was dissolved in 10 ml IN aq. NeOH and 20 ml THF, and the sohition was stirred at
rt for 20 h. The solvent was removed in vacuo and the residue acidified with 3N HCI
to apH of 2. The resulting precipitated solid was collected by filtration to afford 1.02
g (94%) of a light yellow solid as the desired Compound A. HPLC (Condition A) =

2.9 min. 'HNMR(CDCL,)  7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m, 2H), 7.32 (m, 1H),
7.28 (m, 2H), 2.54 (s, 3H).

o, 0
unl,:?l’t;rr
To 0.20 g (0.64 mmol) of Compound A in McOH (10 ml) was added 10%
Pd/C (20 mg) and the mixture stirred under hydrogen balloon for 6 h atrt. The
solution was filtered through a pad of celite and the solvent removed in vacuo to give
0.18 g (100%) of Compound B as a colorless, glassy solid. HPLC (Conditions A):
1.77 min. LCMS M+H' (m/z) 281.
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Compound B (0.18 g, 0.64 mmol) and 0.15 g (0.64 mmol) of 4-chloro-5-
methylpyrrolotriazine-6-ethylcarboxylate (compound 8 of Scheme 11) in anhydrous
DMF was stirred at rt for 20 h, The reaction was quenched with addition of cold water
and sat’d aq. NaHCO,. The solid was collected, washed with water, and dried in
vacuo to give 0.27 g (91%) of Compound C as a light yellow solid. HPLC (Condition
A: 3.49 min, LCMS M+H' (m/z) 484.

5T

A solution of 0.27 g (56 mmol) of Compound C in 1 ml of IN aq. NaOH and 3
ml of MeOH was heated at 60°C for 12 hr. The MeOH was removed in vacuo and the
aqueous portion acidified with IN aq. hydrogen chloride to pH ~ 2. The resulting
precipitated solid was collected, washed with water, and dried in vacuo to afford 0.25
£ (98%) of Compound D as a pale yellow solid. HPL.C (Condition A): 2.93 min.
LCMS M+H' (m/z) 456.

E. Example 130

A mixture of 30 mg (66 pumol) of Compound D, EDCI (19 mg, 98 pmol),
HOBt (13 mg, 98 umol) and Hunig’s base (43 uL, 0.25 mmol) was stirred at rt for 0.5
hr . Ethylamine hydrochloride (10 mg, 0.13 mmol) was added and the mixture stirred
for 16 hr, The crude mixture was purified by RP preparative HPLC chromatography
to give Example 130. HPLC (Conditions A): 2.83 min. LCMS M+H" (m/z) 483.

Examples 131-132

Examples 131 and 132 as shown in Table 12 were prepared from Compound
D of Example 130 and an appropriate amine as described in Example 130, step E.
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TABLE 12
Ex | Compound Compound Name Datn
131 n 4-[T5-[[(3- HPLC
- Fl tyl)sulfonyljamin | (Condition
Ry T Nt 2
)} H W methylethyl]-5- (m/z) 527.
methyl o[2,1-
A[1,2,4]trinzi
carboxamide
132 S>-Tis- - | HPLC
Fluoropheny] TJamin e
= of - methypheny ainol LN
RS T e |
O".. f’llfﬁ' 4"’"’?’ Jpymolo[2,1- | 47y 559,
5 Examples 133-141

HC
H
0
X \\ )"
R i

HsC N g
Compounds having the formula (IIg), wherein X and R, have the values listed
in Table 13 were prepared from commercially-available diethyl-2,4-dimethylpyrrole-
10  3,5-dicarboxylsate following the same or similar procedure described above for the
preparation of 5-desmethyl pyrrolotriazine.
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TABLE 13 L’H/

(X X K, Compound Name Data
Et

133 O H5-[Methoxy- 3982, MFH
4m{mbony1]-g- 3.13 min, A
m’mmy pheny]ljamino}-

ester
134 “C{(=0)NH- Ef -Eﬂlyl-ll-us-lﬁmeﬁoxy 3972, M¥H
Amino yl}-2- 1.70 min, A
methylpbenyljamino]-
)é,l ﬁ-g:?elhylpym oJ2,1-
carboxamide

T35 -C(=O)NH- H,t;:; &[5 |Em X733, M+H |
~ amuno)carbonyl}-2- 2.51 min, A

Iphenyl]amino]-
lefﬁ"{]‘,;’;’;}&f{n
f][1,2.4]1ny '
{carboxamide

G Bl B P

5,7-dimethyl-N-(1-

methy] ] lo[2,1-
Inn.z.i?ﬂ”’mme&m o
boxamide

137 -C(=O)NH- H[>-[(Methoxy- | A
C(\ il2-  [1.30min, A
Iphenyl]amino}-

amino il2-  [221min, A
‘meth
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139 =0U)NH- A-[[5-[(Methoxy- T,
O & N~  |misojombomlle-  |191 5w A

= ke
orpho Yiipyreol
?P.lﬂﬂg,mﬂm—&

1! C=0O)NH- [[S:KMEihoxy- 450.2, M¥H |
C N~ L i 1]-2- 1.39 min, A
amino |-

Tjpyrrolo

N j][l,2,4]lnaz|m-6-
141 -C(=O)NH- H,E\ 2D 302, MTH
. N~ ethyl]-tl-gs-[ methoxy 1.09 min, A

f o HyC
| et
; [l,2,4]u1az|ne-6- '
Example 142

4-[[5-[[(Ethylamino)carbonyl]amino]-2-methylphenyl]amino]-5-methyl-N-propyl
pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide

XA

A.  5-Methyl-4-[(2-methyl-5-nitrophenyT)amino]pyrrolo[2,1-]
[1,2,4]triazine-6-carboxylic acid ethyl ester

A suspension of chloropyrrolotriazine (compound 1 from Scheme 12) (2.03 g,
8.47 mmol) and 3-nitro-5-methy] aniline (1.41 g, 9.3 mmol) in DMF (25 mL) was
stirred at 1t for 24 h. Water (125 mL) was added over 30 min and the solution stirred

for 1 h upon which the pH was adjusted to neutral with sat. aq. NaHCO,. The solids
-84-
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were filtered, washed with water, and dried to give compound A (2.589 g, 85% yield) \-ﬂ
as a pale tan solid.

5 B 5-Methyl-4-[(2-methyl-5-nitrophenyl)amino)pyrrolo[2,1-f]
[1,2,4]triazine-6-carboxylic acid

10 To a solution of Compound A (825 mg, 2.32 mmol) in THF (2 mL) amd
MeOH (1 mL) was added IN NaOH (6 mL) and the reaction heated at 60°C for24 h.
The reaction mixture was cooled, concentrated to remove the organic solvents, and the
pH was adjusted to neutral with 1 N HCl. The solids were filtered, washed with
water, and dried to give cornpound B. LCMS (M+H") =328.1. HPLC (Condition A):
15 3.40min

C. 5-methy}-4-[(2-methyl-5-nitrophenyl)amino}-N-propylpyrrolo
[2,1-1][1,2,4)triazine-6-carboxamide

20 H

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

HOBt (345 mg, 2.55 mmol) in DMF (6 mL.) was stirred at rt for 1 h, and then n-propyl
amine (0.38 mL, 6.4 mmol) was added. The reaction was stirred for 4 h and water

25 was added to precipitate the product. The solids were filtered and purified via column
chromatography on silica (33% ethyl acetate\hexanes) to give compound C (0.79 g,
93% yield) 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),
2.41 (s, 3H), 1.58 (m, 2H), 1.16 (t, J=7.5 Hz, 3H). LCMS (M+H") =369.3. HPLC

30 (Condition A): 3.42 min.
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D.  4-[(5-Amino-2-methylphenyl)amino]-S-methy}-N-propylpyrrolo

[2,1-1[1,2,4] triazine-6-carboxamide

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 hydrogen three times and stirred
for 2h. The solution was filtered and concentrated to give compound D (691 mg,
95% yield). 'H NMR (CDCL,): & 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, 8.1, 2.2 Hz, 1H) 5.86 (br m, 1H), 3.43 (g,

J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, }=7.3 Hz, 3H). LCMS
(M+H*) = 339.2. HPLC (Condition A): 2.39 min.

E. Example 142

To a suspension of 25.6 g (0.076 mmol) of compound D in 0.3 mL of DCE
was added 22 pL of ethyl isocyanate at rt. The reaction mixture was heated at 50°C
for 12 h, then cooled, and isopropanol was added (1 mL). The resulting precipitated
product was collected by vacuum filtration and washed with 1 mL of isopropanol and
dried in vacuo to afford 19.6 mg (63%) of the titled compound as a pure product. 'H

NMR (CD,OD): § 7.94 ( s, 1H), 7.70 (s, 1H), 7.60 (s, IH), 7.23 (br s, 2H), 7.44 (d,

1H), 3.23 (g, 2H), 2.84 (s, 3H), 224 (s, 3H), 1.66 (m, 2H), 1.16 (t, 3H), 1.02 (¢, 3H).
LCMS (M+H") = 410.2. HPLC (Condition A): 2.82 min.

Examples 143-148
T
HN :k:ln‘“
0 =" N
\_N_
~ N N ()
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Compound having the formula (ITh), wherein R4 has the values listed in Table Lﬁ

isocyanates in the last step.

TABLE 14

Rig

Compound Name

143

Ny

134

L0

5-Methyl3-[[2-methyl-5-
methylphenyl)amino]
1Jamino]phenyljamino}-N-

propylpyrrolo[2,1-
A[1,2 4ltriazine-6-
carboxamide

{725
3.60

145

——

=

LlRRIICE .
Cyanophenyl)amino]carbony
IJamino]-2-
methylphenyl]amino]-5-

methyl-N-propyl 2,1-
j][l,2,4]h-{azinewo
carboxamide

483.3
348

140

oy

Cl

A[1-[[IK&>- ]
Dichlorophenyhamino]earbo
nyljamino]-2-
methylphenyljamino]-5-
methyl-N-propylpyrrolof2,1-
A[1,24}triazine-6-
carboxamide

2202
3.98

147

%

Z-[15-TI# ]
Fluorophenyl)amino]earbony
IJamino}-2-
methylphenyl]eamino]-5-
methyl-N-propylpyrrolo[2,1-
(1,2 ,4]triazine-6-
carboxamide

148

Y CFa

348

220.1
3.87 min
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The compounds named below were prepared using methods analogous to the
procedures described hereinbefore:

149) 1,3-Dihydro-3-[5-methoxy-6-f[4-(4-methyl-1-
piperazinyl)butyllamino}pyrrolof2,1-f][1,2,4 triazin-4-y1]-2H-indol-2~one;

150) 1,3-Dihydro-3-[5-methoxy-6-[[4<(4-morpholinyl)butylJamino]pymolo[2,1-
1][1,2,4]triazin-4-yl]-2H-indol-2-one;

151) 1-[3-[4-(2,3-Dihydro-2-oxo-1H-indol-3-yl)-5-methylpyrrolof2,1-f][1,2,4}triazin-
6-yl}-1-oxopropyl]-4-methylpiperazine; and

152) 2-Methyl-5-[[5-methyl-6-[3-(2H-1,2,3-triazol-2-yDpropoxy]pyrrolo[2,1-
f1{1,2,4]triazin-4-ylJamino]}phenol.
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CLAIMS
We claim:

1. A method of treating one or more conditions associated with p38 kinase
activity comprising administering to a patient in need thereof at least one compound
having the formula (I):

R __Rs
RZ% 7

or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein:

R, is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano or NH,;

X is selected from —0—, -0C(=0)~, -S~, -S8(=0)-, -SO,~, -C(=0)-, -CO,~,
—NRg—, —=NR;iC(=0)~, -NR;,C(=O)NR;;~, -NR,(CO;~, -NR,80,~,
—NR,;SO,NR,;~, =SO;NR;s~, ~C(=O)NR,;—, halogen, nitro, and cyano, or X
is absent; _

Z is selected from O, 8, N, and CR,,, wherein when Z is CR,, said carbon atom may
form an optionally-substituted bicyclic aryl or heteroaryl with R, and R,;

R, is hydrogen, —CH,, —OH, ~OCH,, —SH, —SCH,, “OC(=O)R;;, —S(=O)Ry,
~8O,R 5, ~SO;NRy Ry, ~CO;Ryy, ~C(=O)NRyRos, “NH,, ~NRyRs,
—NR;;SO;NRyRys, “NRy, SO;R 2, -NR C(=O)Rz5, “NR»CO;R,s,
=NR;C(=O)NR;,R,s, halogen, nitro, or cyano;

R, is selected from:

8) hydrogen, provided that R, is not hydrogen when X is —S(=0)-, SO,
—NR;(CO;~, or -NR;p50,-;

b) alkyl, alkenyl, and alkynyl optionally substituted with up to four Ry or
pentafluoroalkyl;

¢) aryl and heteroaryl optionally substituted with up to three R,,; and

d) heterocyclo and cycloalkyl optionally substituted with keto (=0), up to
three R,,, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; or

€) R, is absent if X is halogen, nitro or cyano;
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(i) R, is substituted aryl, aryl substituted with NHSO,alkyl, substituted heteroaryl, or
an optionally-substituted bicyclic 7-11 membered saturated or umsaturated
carbocyclic or heterocyclic ring, and

R, is hydrogen, alkyl, or substituted alkyl, except when Z is O or S, R, is absent,

or alternatively,

(i) R, and R, taken together with Z form an optionally-substituted bicyclic 7-11
membered aryl or heteroaryl;

R is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, -NR,R,, —OR,, or halogen;

R,, and R;,are independéntly selected from hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and
substituted heterocyclo;

R, Ry, Ry, Ry, and R, are independently selected from hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heterocylco, and substituted heterocyclo;

Ry, is hydrogen, lower alkyl, or substituted alkyl, or Ry may be absent if the carbon
atom to which it is attached together with R, and R, is part of an unsaturated
bicyclic aryl or heteroaryl;

Ry, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo;

Ry, i1 selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano,
=SRys, —~ORgzs, “NRnR2g, “NR2sS0,, “NR3:30;R2, —SO,R5q, ~SO:NR3yR o,
—CO,R 5, —C(=0)Ryy, —“C(=0)NRy Ry, “OC(=O)R;, “OC(=O)NR;; Rz,
—NR3;C(=0)Rs “NRsCO;Rz5, =N-OH, =N-O-alky}; aryl optionally
substituted with one to three R,,; cycloalkyl optionally substituted with
keto(=0), one to three R,,, or having a carbon-carbon bridge of 3 to 4 carbon
atoms; and heterocyclo optionally substituted with keto (=O), one to three R;,,
or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein R, and Ry,
are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl,
Cyscycloalkyl, and C; ;heterocycle, or may be taken together to form a C,.
;heterocycle; and wherein each Ry, and Ry, in turn is optionally substituted
with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro,
amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy;
and

Ry, is selected from alkyl, R,;, and C, ,alky] substituted with one to three Ry;, wherein
each R, group is independently selected from halogen, haloalkyl, haloalkoxy,
nitro, cyano, —~SRsy, ~ORsp ~NRyR;;, “NRySO,, -NR3,SO,Ry, —SO0;R,,
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~S0,NRyRs;, “CO;Rye —C(=0)Rso, ~C(=0)NRyoRy;, “OC(=O)Ryy,

—OC(=O)NRyRs;» ~“NR3C(=O)Ry;, -NRy,CO,Ry;, and & 3 to 7 membered
carbocyclic ar heterocyclic ring optionally substituted with alkyl, halogen,
hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano, wherein R,,
and Ry, are each independently selected from hydrogen, alkyl, alkenyl, aryl,
aralkyl, C, ,cycloalkyl, and heterocycle, or may be taken together to form a C,.
Jheterocycle.

2. The method of claim 1 comprising administering to the patient at least one
compound having the formula (I), or a pharmaceutically acceptable salt, prodrug or
solvate thereof, wherein:

R, is methyl, —CF,, or -OCH,;

X is selected from —C(=0)-, <CO;—, -NR5~, =NR,;,C(=0)—, -NR;(CO,—,

~NR,SO, ~SO;NR;~, and ~C(=O)NRy-, or X is absent;

ZisN;

R, is hydrogen, C, .alkyl, C, alkyl substituted with up to four R,,, pentafluoroalkyl, or
aryl or heteroaryl optionally substituted with up to two R,,;

R, is phenyl substituted with one R,, and zero to three Ryy; .+

R, and R,; independently are selected from hydrogen and lower alkyi;

R, is carbamy], sulfonamido, arylsulfonylamipe, or ureido, cach of which is
optionally substituted with up to two of hydroxy, alkyl, substituted alkyl,
alkoxy, aryl, substituted aryl, and aralkyl, or alkylsulfonylamine;

R, at each occurrence is independently selected from alkyl, substituted alkyl, halo,

trifluoromethoxy, trifluoromethyl, —~OR,,, ~C(=0)alkyl, ~OC(=O)alkyl,
-NRysR; —SRys, ~NO;, =CN, —CO,R;5, ~CONH,, ~SO,H, —S(=O)alkyl,
—S(=0)aryl, -NHSO,-aryl-R,,, -NHSO,-alkyl, -SO,NHR,,, -CONHR,,, and
~NHC(=O)NHR;;

R, is hydrogen, alkyl, or aryl;

Rys is hydrogen or alkyl;

Ry4is hydrogen, alkyl, aralkyl, or alkanoyl; end

Ry, is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl.

91-
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3. A method of treating one or more conditions associated with p38 kinase
activity comprising administering to a patient in need thereof at lcast one compound
having the formula (T);

R Rs
R, 7

R{x.\Nﬂl\B‘

1 ’ )]

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

R; is hydrogen, methyl, perfluoromethyl, methoocy, halogen, cyano ar NH,;

X is selected from —O—, ~OC(=0)-, —8—, —S(=~0)-, —S0y-, -C(=0)-, -CO,-,
—NRyg-, ~NR}¢C(=0)-, “NRyC(=O)NRy;~, ~NRy4CO;~, -NRySO;-,
—NR,;SO;NR;;~, =SO;NR;g—, ~C(=O)NR,;—, halogen, nitro, and cyano, or X
is absent;

Zis0, 8, N, or CRy;

R, is hydrogen, —CH,, ~OH, —OCH,, —SH, —SCH,, “OC(=O)R;,, —S(=O)Rp,,
—SO,Ry, —8O0;NRyRzs, =CO;R;y, “C(=O)NRy Ry, —NH,, -NRy,SO;NR, Ry,
—NR2;80;Rz, “NR3,C(=O)Rys, “NR,;(CORys, -NR; C(=O)NR,R;s, halogen,

nitro, or cyano;

R, is hydrogen, alkyl, sub:-ituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl, heterocyclo, substituted heterocyclo,
aralkyl, substituted aralkyl, or heterocycloalkyl, or substituted
heterocycloelkyl, or when X is halo, nitro or cyano, R, is absent, provided that
R, is not hydrogen when X is —8(=0)-, =SO;~, “NRCO;~, or -NR,(S0;~;

R, is substituted aryl, aryl substituted with NHSO,alkyl, substituted heteroaryl, or an
optionally-substituted bicyclic 7-11 membered saturated or unsaturated
carbocyclic or heterocyclic ring system;

R, is hydrogen, alkyl, or substituted alkyl, except that when Z is O or S, R, is absent;

Ry is hydrogen, alkyl, substituted alky], aryl, substituted aryl, heterocyclo, substituted
heterocyclo, —-NR,R,, —~OR,, or halogen;

Ry, Rg, Rjs Ry;, Ry Ry, a0d Ry, ére independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted ary], heterocyclo, and substituted
heterocyclo;

Ry, is hydrogen, lower alkyl, or substituted alkyl; and
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Ry, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo.

4, The method of claim 3 comprising administering to the patient at least one
compoundo'fformﬂn([),inwhichk.andk,takmtogethawichform:

(R13)a

7]

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

R,, is attached to any available carbon atom of phenyl ring A and is selected from
carbamyl, sulfonamido, arylsulfonylamine, and ureido, each of which is
optionally substituted with up to one of hydroxy, alkyl, substituted alkyl,
alkoxy, aryl, substituted eryl, and aralkyl, or C, ,alkylsulfonylamine;

R,; is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, substituted alkyl, halo, triflucromethoxy,
trifluoromethyl, —OR,, —C(=O)alkyl, ~OC(=0)alkyl, -NR;sR;s. —SR;5, -NO,,
~CN, —CO,R,5, ~CONH,, —SO,H, -8(=O)alkyl, —S(=O)aryl, ~NHSO-ery!-
Ry, -NHSO,C,_alkyl, -SO,NHR,, -CONHR,,, and -NHC(=O)NHR,;;

Ry is hydrogen, alkyl, or aryl;

R, is hydrogen or alkyl;

Rysis hydrogen, alkyl, aralkyl, or alkanoyl; and

R;is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl; and

nis0,1,2 or3,

5. The method of claim 3 comprising edministering to the patient at least one
compound having the formula (I1):

el
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or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein:

Ryis methy] or CF,;

Xis _C(':O)NRIG_ » _NRIOC(=0)- ) —C('=0)— » OF —CO:—;

R, is hydrogen, —CH,, —OH, ~OCHj, halogen, nitro, or cyano;

Y is —-C(=O)NH-, -NHC(=O)NH-, -NHSO-, or -SO,NH-;

R,,is hydrogen or lower alkyl;

R, is selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with one to
three R,,, except that when Y is -NHSO,—, R,,is C, ,alkyl, aryl or aryl
substituted with R,,;

R,, is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, ~OR,,, —~C(=O)alkyl, ~OC(=O)alkyl, -NR;R;;, —SRy3, -NO,,
~CN, ~CO;R,s, ~CONH,, ~-SO;H, -S(=O)alkyl, S(=O)eryl, ~NHSO,-aryl-

R;» —“NHSO,C, 4alkyl, —SO,NHR,;, “CONHR,,, and -NHC(=O)NHR,;

Ry Rys Rygand R, are hiydrogen or alkyl;

R,, at each occurrence is selected from alkyl, halo, trifluoromethoxy, trifluoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfopic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each group R,, may be further substituted by hydroxy, alkyl, alkoxy,
aryl, or aralkyl; and

nis0,1or2.

6. The method of claim 3, comprising administering to the patient at least one
compound having the formula (), (Tb), or (Ic):
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or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

R, is methy] or CF,;

R,, and R,, are independently selected from hydrogen, C, salky), substituted C, jalkyl,
aryl, substituted aryl, benzyl, and substituted benzyl;

R, is hetevocyclo or substituted heterocycie; and

R,, is hydrogen or lower alkyl

7. A compound having the formula (II):

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
R, is methyl, CF,, or CH;;R, is hydrogen or alkyl;

Yis -C(#))N.Rﬂ_’ _NRQSC(=O)NRH_I -SOINRﬂa or "'NRﬂso!_;
R,;; and Ry, are selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with

one to three R,,, éxcept when Y is -NR»SO, R;;is C, ,alkyl or aryl
optionally substituted with one to three R,,;
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X is selected from —-O-, =OC(=0)-, —8—, -8(=0)-, —S0,—, -C(=0)-, -CO,—,
—NR5—, -NR;(C(=0)~, -NR;;C(=O)NR;;~, -NR;iCOy—, -NR,(SO,-,
=NR;,SO;NR;,—, —=SO,NR;;—, and ~C(=O)NR,—, or X is absent;

R, is hydrogen, —CH,, —~OH, —OCH,, —SH, —SCH,, -OC(=O)R,,, -S(=O)Rp,,
=8ORy, ~SO:NRyR;s, “CO;R;;, ~C(=O)NRyRys, ~NH;, -NRyRyq
=NRy,SO:NR;R;s, —“NR;3;S80,Rz, —“NR;(C(=O)R;5, “NRyCO,Rys,

—NR;,C(=O)NR,,R,s, halogen, nitro, or cyano;
R, is selected from

a) hydrogen, provided that R, is not hydrogen when X is —S(=0)-, -SO,~,

=NR;,CO;~, or -NR(SO~;
b) alkyl, alkenyl, and alkynyl optionally substituted with up to four R,,, or
pentafiuoroalkyl;
c) aryl and beteroaryl optionally substitoted with up to three R,,; and
d) heterocyclo and cycloalkyl optionally substituted with keto (=0), up to
three R,,, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms;
R is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted

heterocyclo, -NR,R,, “OR,, or halogen;

Ry, i8 hydrogen or alkyl;

R,; and R, at each occurrence are independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkenoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamy],
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine, C,_

Isulfonylamine, sulfonic acid, alkysulfonyl, sulfonemido, and aryloxy,
wherein each R,, and/or R,, group may be further substituted by hydroxy,
alkyl, substituted alkyl, alkoxy, aryl, or aralkyl;

Ry, Re Ry Ry, aud Ry, are independently selected from hydrogen, alkyl, wbshumed
alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;

Ry, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo;

Ry is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano,

" =S8Ry, —“ORzp ~NRyRy5, ~NRnSO;z, ~NR»SO,Ry9, —SO,R;9, ~SO,NR3,R,
~CORy5, ~C(=O)Ryy, ~C(~=O}NRy Ryp, ~OC(=0)Rys , <OC(=O)NR Ry,

—NRuC(=0)Ry5, “NR34CO;Ry, =N-OH, =N-O-alky]; aryl optionally
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substituted with one to three R,,; cycloalkyl optionally substituted with
keto(=0), one to three R;,, or having a carbon-carbon bridge of 3 to 4 carbon
atoms; and heterocyclo optionally substituted with keto (=0), one to three R,,,
or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein R,, and R,,
are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl,
C,,cycloalkyl, and C, ;heterocycle, or may be taken together to form a C,.
;heterocycle; and wherein each R,; and R in turn is optionally substituted
with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro,
amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy;

R,, is selected from alkyl, Ry, and C, alkyl substituted with one to three Ry, wherein

each R, group is independently selected from halogen, haloalkyl, haloalkoxy,
nitro, cyano, —SR;p, ~OR3g, “NRygR3;, “NR3pS0;, “NR3pSO;Rs;, —SO,Rep
—SO,NRy;Ry;, “CO;Ry, ~C(=O)Rsp, —~C(=O)NRyRs;, —“OC(=0)Rs5,
—OC(=O)NRyoRs;, “NR3C(=O)R;;, -NR3,CO,R;;, and & 3 to 7 membered
carbocyclic or heterocyclic ring optionally substituted with alkyl, halogen,
hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano, wherein Ry,
and R,, are each independently selected from hydrogen, aikyl, alkenyl, aryl,
aralkyl, C, ,cycloalkyl, and heterocycle, or may be taken together to form a C,
sheterocycle; and

nis0,1 or2.

A compound according to claim 7, having the formula (&) or (Ib),

(RI l)n

.

*Sff“" TP

or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein:
R, and R,, are hydrogen or —CH,;
R,; is lower alky}, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, C, ,alkoxy,

nitro, or cyano;

97-

57
54



WO 02/40486 PCT/US01/49982

10

15

20

30

R,; is hydroxy, C, ,elkoxy, phenyl, or phenyl substituted with one or two R,s;
R,, is hydrogen or lower alkyl; and

nis0,1or2.

9. A compound according to claim 7, or a pharmaceutically acceptable salt,
prodrug or solvate thereof, wherein

X i8 -C(=0)~, —CO;~ ~NR,,C(=0)-, or ~C(=O)NRy;~;

Y is —-C(=0)NH-, -NHC(=O)NH—, or -NHSO,—;

R, and Ry, are hydrogen or ~CHj; |

R,, and R,, at each occurrence are independently selected from lower alkyl, halo,
trifluoromethoxy, triflucromethyl, hydroxy, C, ,alkoxy, nitro, and cyano;

Ry, R, Ry, Ry, and R, are independently selected from hydrogen and lower alkyl;

Ry, is lower alkyl; and

nisQorl.

10. A compound according to claim 7 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which X-R, are:

Q
R,o\/)—sr .. R}_%
Ra H

R,, is selected from:

a) hydrogen;

b) straight or branched C, (alkyl,

¢) cycloalkyl optionally substituted with keto and/or up to two Ry,;

d) pheny]l optionally substituted with up to two Ry,; and

e) heterocycle optionally substituted with keto and/or up to two Ry,;

f) pentaflucroalkyl or C, alky] substituted with up to three of balogen,
trifluoromethyl, cyano, OR,s, NR;;R5, CO,R 4, aryl, heterocycle, and/or
cycloalkyl, wherein the aryl, heterocycle, and/or cycloalkyl in ttrm are
optionally optionally substituted with up to two of halogen, kydroxy,
alkoxy, haloalky], haloalkoxy, nitro, cyano and alkyl; and

Ry is @ momocyeclic or bicyclic heterocycle optionally substituted with up to two R,,;
98-



WO 02/40486 PCT/US01/49982

10

15

20

30

35

R,, at each occurrence is independently selected from hydrogen, alkyl, $<
trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, hydroxy,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy; and

R,s 8nd R, at each occurrence are independently selected from hydrogen, alkyl,
alkenyl, phenyl, and benzyl.

11. A compound according to claim 7 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which:
R,, is selected from:
a) straight or branched C, ;alkyl;
b) phenyl optionally substituted with up to two of halogen, C, ,alkoxy, and
trifluoromethyl;
c) C, scycloalkyl optionally substituted with up to two C, ,alkyl and/or
hydroxy;
d) straight or branched C, ,alkyl substituted with up to three of
1) halogen,
ii) trifluoromethyl,
iii)  cyano,
iv) G, alkoxy,
v)  phenyloxy,
vi)  benzyloxy,
vii) NH,, NH(C, alkyl), and/or N(C,_,alkyD),,
viii) phenyl in tum optionally substituted with up to two of halogen
and/or methoxy,
ix)  heterocycle selested from pyridinyl, indolyl, thiophenyl, furanyl,
thiazolyl, thienyl, morpholinyl, tetrahydrofuranyl, triazinyl, piperazinyl,
indenyl, and piperadinyl; said heterocycle optionally substituted with one to
two C,alkyl,
x) Cycycloalkyl; and
Ry, is a five to seven membered monocyclic heterocycle selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle optionally substituted
with C,_,alky], phenyl, and/or benzyl.

12. A compound according to claim 7 or a phermaceutically acceptable galt,
prodrug or solvate thereof, in which R, and R,, are independently hydrogen or CH,.
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13. A compound according to claim 7 or a phermaceutically acceptable salt,
prodrug or solvate thereof, in which R is hydrogen.

14. A compound according to claim 7 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which Y is -NHC(=O)NH- or -NHSO,~; R, is aryl or
aryl substituted with alkyl, OCH,, CF,, cyano, or halogen.

15. A compound according to claim 7 or a pharmaceutically acceptable salt,

prodrug or solvate thereof, in which Y is ~C(=0)NR,R,; is hydrogen or lower alkyl,

and R,, is C,_,alkoxy or aryl optionally substituted with alkyl, OCH,, CF,, cyano or
halogen.

16. A compound according to claim 7, having the formula:

Ry

R,

o ‘Ohaa
Paa i

in which Ry, is lower alkyl.

17. A compound according to claim 16 or a pharmaceuticaily acceptable salt,
prodrug or solvate thereof, in which R, and R, are methyl, R, and R, are hydrogen,
and R, is a straight or branched C, ,alkyl or optionally-substituted benzyl.

18. A compound according to claim 7, which is selected from () N«(2,2-
Dimethylpropyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenylJamino]}-N,5-
dimethylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
3-[[6-[(Hexahydro-4-methyl-1H-1,4-dinzepin- I -yl)carbonyl]}-5-methylpyrrolo[2,1-
f][1,2,4]triazin-4-yllamino]-N-methoxy-4-methylbenzamide;
4-[[5-[(Methoxyamino)carbonyl})-2-methylphenyljamino]-5-methyl-N<(1-
methylethyDpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
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4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyljamino}-5-methyl-N-(2- ‘76
methylpropyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-(2,2-Dimethylpropyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenylJamino]-5-
methylpymolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyi]-2-methylphenyl]amino]-5-inethyl-N-
propylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N<(1,1-Dimethylethyl)}-4-[5{(methoxyamino)carbonyl]-2-methylphenyl]amino}-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; -
4-[[5-{(Methoxyamino)carbonyl]-2-methylphenyl]amino}-N-(2-methoxyethyl)-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

N-Mcthoxy-4-methyl-3-[[S-methyl-6-<(4-morpholinylcarbonyl)pyrrolo[2,1-
f][1,2,4]}triazin-4-ylJamino]benzamide;
N-Cyclohexyl-4-[[5-[(methoxyamino)carbonyl}-2-methylphenyl]amino}-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbony]]-2-methylphenyl]amino]-5-methyl-N-[(1R)-1-
phenylethyl]pyrrolo[2,1-f][1,2, 4]triazine-6~carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[(1S)-1-
phenylethyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[(4-Fluorophenyl)methyl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyljamino])-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

" 4-[[5-[(Methoxyaniino)carbony]]-2-methylpheny!amino}-N-[(2-

methoxyphenyl)methyl]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino}-5-methyl-N-(4-
pyrnidinylmethyl)pyrmrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-{(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[2-(4~
pyridinyl)ethyl}pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[2-(1-
piperidinyl)ethyl}pyrrolof2,1-f][1,2,4 }triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-[2<(4-
morpholinyl)ethyl]pyrmrolof2,1-f]{1,2,4]triazine-6-carboxamide;
N-[(1R,28)-2,3-Dihydro-1H-inden-1-yl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyljamino]-5-methylpyrrolo[2,1-f][1,2,4]iriazine-6-carboxamide;
N-[(18,2R)-2,3-Dihydro-1H-inden-1-yl}-4-[[5-[ (methoxyamino)carbonyl]-2-
methylphenyljamino}-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-Methoxy-4-methyl-3-[[5-methyl-6-[[4-{phenylmethyl)-1-
piperidinyl]carbonyl}pyrrolo[2,1-f][1,2,4]triazin-4-ylJamino]benzamide;
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N-Cyclopropyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyljamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-Cyclopentyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]Jamino}]-5-
methylpyrrolo[2,1-f][1,2,4]}triazine-6-carboxamide;
N-[2-(4-Fluorophenyl)ethyl]4-[[5-[(methoxyamino)carbony!]-2-
methylphenyllamino]-5-methylpyrrolo[2,1-f][1,2,4}triazine-6-carboxamide;
N<(Cyclohexylmethyl)-4-[[5-[(methoxyamino)carbonyl}-2-methylphenyl jJamino}-5-
methylpyrrolo[2,1-f][1,2,4]triezine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]}-2-methylphenyl]amino]-5-methyl-N-[(tetrahydro-2-
furanyl)methyl]pyrrolo[2,1-f]{1,2,4]triazine-6-carboxamide;
N-(2-1H-Indol-3-ylethyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]Jamino}-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-Butyl-4-[[5-[(methoxyamino)carbonyl}-2-methylphenryljamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N~(Cyclopropylmethyl)-4-[[5-[(methoxyamino)carbomyl}-2-methylphenyl]Jamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbony]]-2-methylphenyl]amino]-5-methyl-N-(2-
methylbutyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-(2-Furanylmethyl)-4-[[5-[(methoxyamino)carbonyl}-2-methylphenylJamino}-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[I5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-S-methyl-N-(2-
thienylmethyDpyrrolo[2,1-f][1,2,4}triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl}-2-methylphenyl]amino]-5-methyl-N-(2-
phenoxyethyl)pyrrolo[2,1-f][1,2,4}{riazine-6-carboxamide;
4-[I5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-(2-
methyleyclohexyl)pyrrolof2,1-f][1,2,4]triazine-6-carboxamide;
N-Ethyl-4-[[5-{(methoxyamino)carbonyl]-2-methylphenyl Jamino}-N,5-
dimethylpyrrolo[2,1-f][1,2 4}triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methyiphenylJamino}-5-methyl-N-(2,2,2-
trifluoroethyl)pyrrolof2,1-f][1,2, 4]triazine-6-carboxamide;
N-(2-Fluoroethyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyljamino}-5-
methylpyrrolo[2,1-f][1,2,4]trinzine-6-carboxamide;
N-(2,3-Dihydro-1H-inden-2-y1)-4-[[5-[(methoxysmino)carbonyl]-2-
methylphenyl]amino}-5-methylpyrolo[2,1-f]{1,2 4]triazine-6-carboxamide;
N-Ethyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenylJamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
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4-[[5-[(Methoxyamino)carbonryl}-2-methrylphenyl]amino]-5-methyl-N-2,2,3,3,3-
pentafluoropropyl)pyrrolof2,1-£][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyi]-2-methylphenyljamino]-5,7-dimethyl-N-(1-
methylethyl)pyrrolo[2,1-f]{1,2,4]triazine-6-carboxamide;
N-(4-Fluoropbenyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenylJamino]-5-
methylpyrrolo[2,1-f][1,2,4}riazine-6-carboxamide;
4-{[5-{(Methoxyamino)carborryl]-2-methylphenylJamino]-N-(2-methoxyphenyl)-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyljamino}-N-[(3-
methoxyphenyl)methyl]-5-methylpyrmolo[2,1-f][1,2,4]triazine-6-carboxamide;
A-[I5-[(Methoxyamino)carbonyl]-2-methylphenyllamino)-5-methyl-N-[3-
(trifluoromethyl)phenyl}pymolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[(2,6-Dichlorophenyl)methyl]-4-[[ 5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpymolo[2,1-][1,2 4]triazine-6-carboxamide;
N-[(1S)-1-Cyano-2-phenylethyl]-4-[[5-[ (methoxyamino)carbonyl]-2-
methylphenyl]amino}-5-methylpyrrolo[2,1-f][1,2,4)triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]lamino]-5-methyl-N-(2-
phenylethyDpyrrolo[2,1-f](1,2,4]triazine-6-carboxamide;
N-Methoxy-4-methyl-3-[[5-methyl-6-(1-pyrrolidinylcarbonyl)pyrmolo[2,1-
f][1,2 4}triazin-4-ylJamino]benzamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-(2-
pyridinylmethyl)pyrrolof2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-
(phenylmethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]lamino]-5-methyl-N-(4-methyl-2-
thiazolyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbony[]-2-methylphenyl}jamino}-5-methyl-N-[(1R)-1-
methylpropyl}pyrrolo[2,1-f][1,2,4 }triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[(18)-1-
methylpropyllpyrrolo[2,1-f}{1,2,4]triazine-6-carboxamide;
N-[(3-Fluorophenyl)methyl]-4-[[5-[(methoxyamino)carboryl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[1-(4-FluorophenyDethyl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2 4]triazine-6-carboxeamide;
N-[(2,4-Difluorophenyl)methyi}-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyi]amino]-5-methylpymolo[2,1-f][1,2,4]triazine-6-carboxamide; and
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N-[(2,6-DifluorophenyDmethyl]-4-{[5-[(methoxyamino)carbomyl]-2-
methylphenyljamino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[[(4-Cyanophenyl)amino]carbonyl}-2-methylphenyl]amino}-N-ethyl-5-methyl
pyrrolo[2,1-/)[1,2,4]triazine-6-carboxamide; 4-[[5-[[(4-Cyano-
phenyl)amino]carbonyl]-2-methylphenyljamino}-5-methyl-N-[(15)-1-
phenylethyl]pyrmrolo[2,1-f][1,2,4]triazine-6-carboxamide; 4-[[S-[[T(4-
Cyanophenyl)amino]carbonyljamino]-2-methylphenyljamino]-5-methyl-N-
propylpyrrolo[2,1-f][1,2,4 ]triazine-6-carboxamide;

or is (ii) a pharmaceutically-acceptable salt, hydrate, or prodrug thereof.

19. A compound according to cleim 7 which is selected from N-Ethyl-4-[[5-
[(methoxyamino)carbonyl]-2-methylphenyljamino]-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide; 4-[[5-[(Methoxyamino)carbonyl]-2-
methylphenyllamino]-5-methy]-N-(1-methylethyl)pyrrolo [2,1-f][1,2,4}triazine-6-
carboxamide; 4-[[5-[(Methoxyamino)carbonyl}-2-methylphenyljamino]-5-methyl-N-
propylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-[1-phenylethyl]pyrrolo[2,1-f][1,2,4]triazine-6-
carboxemide; and 4-{[5-[(Methoxyamino)carbonyl}-2-methylphenyl}amino]-5-
methyl-N-[1-methylpropyl]pyrrolof2,1-f][1,2,4 Jtriazine-6-carboxamide; and a
pharmaceutically-acceptable salt thereof.

20. A compound having the formula (II):

&.

A

R
Rs RS\N 18

4 S

1 (138

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein
R, is methyl or CF;;
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R, is hydrogen or lower alkyl;

Yis —C(#))NR.B—, "NRBC(=O)NRH"- -NR::SO:- or _SOQNHI—;

R, and R,, are selected from hydrogen, alkyl, alkoxy, aryl, and ary! substituted with
one to three R,,, except when Y is -NR,SO,~, R,,is C,_alkyl or ary!
optionally substituted with one to three R,¢;

X is selected from —O—, -OC(=0)-, —=S—, —S(=0)~, -S0,—, -C(=0)~, ~CO,—,
—NR;¢—, —NR;(C(=0)-, -NR(C(=O)NR,;—, —NR;,CO;~, -NR;;SO,-,
~NR,;SO;NR;~, =SO,NR,¢-, and ~C(=O)NR;—, or X is abseat;

R, i8 hydrogen, ~CH,, ~OH, —OCH,, ~SH, —SCH,, “OC(=O)R;,, S(=O)Rp,,
—80;Rz, —S0,NR,Rys, ~CO,Ryy, ~C(=O)NRyRys, -NH,, ~NR;;SO,NR;R;5,
~NRy SO;Rzz, “NRy(C(=0)Ras, ~NR3yCO,Rys, ~NRy C(=O)NR,(R,s, hilogen,
nitro, or cyano;

R, is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
aryl, substituted aryl, heterocyclo, substituted heterocyclo, aralkyl, substituted
aralkyl, heterocycloalkyl, or substituted heterocycloalkyl;

R; is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, -NR;Ry, —~OR;, or halogen;

R,; and R,, at each occurrence are independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine, C,_
Jalkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, end aryloxy,
wherein each group R;, and R,, may be further substituted by hydroxy, alkyl,
alkoxy, aryl, or aralkyl;

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

Ry, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo; and

nis0,1or2

21. A compound according to claim 20, having the formule:
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Ry, is alkoxy, aryl, or eryl substituted with R,;;

R, and R,, &re hydrogen or —CH,; and

R,; is lower alkyl, halogen, trifluoromethoxy, mﬂuoromethyl, hydroxy C,..alkoxy,
nitro, or cyano.

22, A compound according to claim 20 having the formula:

Ryzg Ry

H;
o) 0

[

or & pharmaceutically-acceptable salt, hydrate or prodrug thereof, in which R, is a
straight or branched C; jalkyl or optionally-substituted benzyl, and R,,, and R,,, are
selected from hydrogen, C, ,alkyl, hydroxy, halogen, cyano, and trifluoromethyl

23, A compound according to claim 20 which is N-Ethyl-4-[[5-
[(methoxyamino)carbonyl]-2-methylphenyl]amino}-5-methylpyrrolo[2,1-
1]{1,2,41triazine-6-carboxamide; or a pharmaceuticatly acceptale salt comprising a
methanesulfonic salt thereof.

24. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-(1-methylethyl)pyrrolo [2,1-f][1,2,4]triazine-6-
carboxamide; or & pharmaceutically acceptale salt thereof.
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25. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyljamino]-5-methyl-N-propylpyrrolof2,1-f][1,2,4]triazine-6-
carboxamide; or a pharmaceutically acceptale salt thereof.

26. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-[1-phenylethyl]pyrrolof2,1-f][1,2,4}triazine-6-
carboxamide; or a pharmaceutically accepiale salt thereof.

27. . A compound according to claim 20 which is 4-[[5-
[(Methoxyamino)carbonyl]-2-methylphenyljamino]-5-methyl-N-[1-
methylpropyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; or a pharmaceutically-
acceptable salt thereof.

28. A pharmaceutical composition comprising at least one compound according to
claim 7 and a pharmaceutically-acceptable carrier or diluent.

29. A pharmaceutical composition comprising &t Icast one compound according to
claim 20 and a pharmaceutically-acceptable carrier or diluent.

30. A method of treating an inflammatory disorder comprising administering to a
patient in need of such treatment a pharmaceutical composition according to claim 28.

31. The method of claim 30 in which the inflanmatory disorder is selected from
asthma, adult respiratory distreas syndrome, chronic obstructive pulmonary disease,
chronic pulmonary inflammatory disease, diabetes, inflammatory bowel disease,
osteoporosis, psoriasis, graft vs. host rejection, atherosclerosis, and arthritis including
rhematoid arthritis, psoriatic arthritis, traumatic arthritis, rubella arthritis, gouty
arthritis and osteoarthritis.
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°n-a__ru- ﬁ_m-ﬁﬁumﬁr)—uhah-b}a%

Box No. VIl INTERNATIONAL SEARCHING AUTHORITY

Wudlmﬂnﬂhwm Request to wse results of eartier search reference to that march (Wanawlier
o rwo or more 1(:::!-! Authorities z search ks bosm carvied et by or regussted frum the Snternstione Scsyching Autharity;
oty choaen; the o-lotier cods may b uted): Dete (dayymonth/pecy) ~ Number Country (or reglonal Office)
ISA/erP

BoxNe.VII CHECK LIST: LANGUAGE OF FILING
This international spplication contains | This international application Is secompanied by the tem(s) maried below:

the following number of shests: 1. [ feo calculation sheet

request : 5 2.8 acparute signed power of mttomey

description (cxcluding  gg 3.] copy of general power of attorney; refierence number, if any:

sequence listing pert) 19 4.1 statement explaining Iack of sigastare

claims ' 5. ] priority docimen(s) identifisd in Bax No. V1 as item(s):

abatract 2 1 6. ] trnsistion of Imternational spplicetion into-(Isnguege):

drawings : 7. ] separate indications conceming deposited microorganism or other biological material
:l“"'"l"""!l"' _ 8. [J nucieotide and/or amino acid sequence listing In computer readabie form

9. B other (spacifiy: TRANSMITTAL LETTER, GENERAL POWER OF Attorney

Total number of shests : 123

Figure of the drawings which La of of the

BoxNo.IX SIGNATURE OF APFLICANT OR AGENT
Mmﬂmmﬁmdhmmdﬁwhwkmmﬁﬁwhu

ENGLISH

obvious jrom

CTVAR T

For recciving Office use only
- 2_ -
1 pnul‘_lﬂmlndptd_dnw . Drwwings:

3. wmfmﬂmumhumh . D reocived:
4 D"“M"ﬁ-mﬂ“d [[] not received:

3. Iotermational Sesrching Authority
(if two or more sre competent): ISA/ €. D m:.mmm

For International Bureau use only

Dmd:ua'ptufﬂinﬂdupy
by the International Buresu:
Form PCT/ROVIO! (last sheet) (July 1998; reprint January 2000) LagaiBier 200, Form PCTREG See Notes o the request form




Supplemental Bax {f the Suppismental Bax is not used, thiz shest nesd not be incinded in the reguest.

1. lf, in any of the Boxss, the Iz insufficient to furnizh all the informetion: in such case, write "Contiruation of Bax Ne. _."
the number and the
fi e "d'ﬂ-hh ﬁnlﬁ. information in the same manner az required according to the captions of tha Box

) |f more than two persons are [nvoived as and/or inventors and no "cortimeation shast” is available: in such cave,
write "Continuation of Bax No. III" and Jor each additional the zame Ype of information oy regquired in Box
No lIL Tcmidurﬂ-ﬁ“hﬁhhﬁqﬂﬂh(ﬂmhmﬂdmvm“f

) in Box No. U or in the mub-boxes of Box No. IIl, the indication "the States indicated in the Suppiemental Box™
iﬂinﬁ;wmmdhﬁﬂ'uw hNam'w'CMdMNo.?I
and No. IIT” (ax the cave may be), indicats the name of the and, next to (sock) such name, the Stais(y)
(mﬂa-.\_ﬂlnqihbh.d Ewrasian, Exropean or I paient) for the purpases of which the named person is

g

{f in Bax No. II or in any of the sub-bazes of Bax No. LI, the invextor or ths inventor/applicant Is nat inventoer for
mﬂ‘dm wﬁ:lﬁ'c_pl dﬂcWhﬂdmm:ﬂmﬂWﬂf
nN;Lc'CMn:‘h&B:( II“;' i B(GIIING. and No. LiI* (ax ths case may bs), indicats the
QAP patant} for the pwrpases of which the named person is inventer; ' *

{f in addition 10 the indicated in Box IV, thare are jurther sgents: in such wrie "Contimuation of Box No. IV®
and indicoss for each wmmmdﬁﬁ"-ﬂﬂnmﬁhhﬂm s

in Bax No. V, ihe Stase (or QAPD is accompanied ' inclicaiion "patent of addition,” or "certlficate
& M'wﬁmhﬁ%gm(gﬂlﬁw Alu?m :m-:m-b--g
e e e T A SR
parent titls or, d’ﬂlmlqpluhl:' ' et
2.

i in Bax No. V1, there are morg than three earlisr applications whess priorily ls claimed: in such wrile "Continuation
of Bax Na. Wﬂmﬁﬂmwwwmﬁmwdmﬂuu%hﬂaﬂa VI

i in Bax No. VI, the eariier application Is an ARIPO application: in such case, writs "Contimiation of Bex No. VI*, specily

v

47

the mumber of ihe item corresponding o thot sariier application and indicate at least porly Paris
i mmg?uMd'lM”hWNmmdﬂ-Wwﬂmd Orgmuu“ Mwl:u'lh-
war

2. If, with regard to the precoutionary daignation siatement contained in Box No. Kﬁw'ﬁhndﬂwm
Jrom the scope of thot siatement: in such vrits "Designationfs) excluded from precautionary desigmation statsment™ and
bﬂ:td-u-d;m-hﬂruidaﬁgndﬂ

3 Uitk icant claims, in rexpect of any designated Office, the benefiz of provisions of the national lew concerning
Mmm. -#qmﬂmmmmwm

Continued from Page 1 - Box IV

ALGIERI, Aldo; BABAJKD, Suzanne; BABCOCK, Timothy; DAVIS, Stephen; DUBOFF
Samuel; HERMENAU, Ronald.S.; KILCOYNE, John M.; KLEIN, Christopher; LOPEZ, Gabrigl:
MAKUJINA, Shah; MATHIAS, Marla; MORSE, David; 0'BRIEN, Maureen; RODNEY, Burton;
RYAN, Richard; SHER, Audrey; SWITZER, Joan; WILK-ORESCAN, Rosemarie; WINSLON,
Anastasia; BUCHHOLZ, Briana; DAMICO, Stephen; LANGE, Keith; PATEL, Rena; PEIST,
Kenneth; MCNEIL, Scott; PROVOOST, Jonathan; FURMAN, Theodore; KRIEGER, Stuart
GIBBONS, Maureen S.

Form PCI/ROVIO] (supplemental sheet) (Januasy 2000) Lageiur 3000, Forn PCTREQ  Sew Nodes 1o the regest form



mumbmmwhmmmmm fmumMnM'
with the ane chosen by the spplicani.  The fid] name ar two-letter cods of that Authorily may be indicated by the spplicaat on the fine below:

PEA/ US YU
PCT CHAPTER II
DEMAND

unduArllcleMol‘thePutthourmm

The undersigned requests that the international & on specifi -hazlowhelhe

international examination accord mthel’m:Coom:on
haegll;elecu 1 eligible States (except where

lerlmnﬂo-lhtlul_l:[mnmmﬂmquonly
Idulﬂﬂc:ﬂmofIP_EA - _ Date of receipt of DEMAND

o [ ——————
BaxNo.I  IDENTIFICATION OF THE INTERNATIONAL APPLICATION A"’"""'Q A 237',' or aget’s flle reference

-
L 'l.-'

International application No. Internatioaal filing date (Earticat) Pricrty dae (Gapimoaiyear)
PCT/US01/49982 O7iNovember/2001 TN ovemiies2000

Title of nveotion
METHODS OF TREATING p38 KINASE-ASSOCIATED CONDITIONS AND PYRROLOTRIAZINE
COMPOUNDS USEFUL AS KINASE INHIBITORS

Bax No.lI APPLICANT(S)

Name and address: _w&-ﬁh.m&uﬂm seéggisezﬂjom
Bristol-Myers Squibb Company Facsimils No.
P.O. Box 4000 809-252-4528
Princeton, NJ 08543-4000 Teleprinter No.
United States of America
[ Applicant’s registration No. with the Office
State (that Is, country) of nationslity: State (that Is, coumitry) of residence:
United States of America United States of America

Name and address: (Family nume filaed by ghves ;b 2 iegal entily, #¥ aliicial desigrmtion. The sekirats st incierie postal code s mee of camery)
L EFTHERIS, Katerina

82 Richmond Drive

Skillman, New Jersey 08558

United States of America

. State (that I, country) of nationality: State (that is, country) of residence:
us us
Name and address: (Family as thiiowed by ghen sne; o a logal entity, kil olficial desigantion. The ackiress st jacksle postal code sad mmee of coutry)

BARRISH, Josl

38 Dorchester Lane

Richboro, Pennsylivania 18954
United States of America

State (iiat Is, country) of nationality: Siate (thnt &, comatry] of residencs;
us - ] | us

e —

m Further applicants sre indicated on a continustion sheet.
Form PCT/IPEA/401 (first sheet) (March 2001; reprint July 2001) See Notes to the demand fors
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Internatioral spplication No.
Stout No. 2. PCT/US01/49882

Continuation of Bex No. I  APPLICANT(S)
I none of the following sub-bowes i used, tids sheet should pot be incloried in the decaand

Name and address: (Rusily aame followad by ghven oecw; £ 8 lgal ey, Saf official desipmiing  The adiress st lackele pratal code snd s of comtry)
HYNES, John

95 Dispatch Drive

Washington Crossing, Pennsylvania 18977

United States of America

State (that is, country) of nationality: State (thet is, coantry) of residence:
uUs uUs

Name and address: (Ranily aams foliowad by given ssce; for 2 ingal extly, fll oficial desfyrmtion. The ackivess ot dackak postel coce weed cume of cousty)
WROBLESKI, Stephen

1507 South Branch Drive

Whitehouse Station, New Jersey 08889

United States of America

State (thay i3, country) of nationality: State {that ks, comatry) of residence:
US us

Name and address: (Faally same Sifowed by gives oame; b » Jagel eatly. fall official desigmation, The ackiress et darkule postal code snd neme of comtry,)

State (that s, counatry) of natiomlity: State (that &5, country} of residence:

Name and address: Family s Sliowed by given sme; S 8 lognl exifly, fisll afficlel designation. The addiress st dackule postal cods sexl sens of comayy)

State (thet ks, coumiry) of nationality: State (that is, country) of residence:

D Further applicams are indicated on another contimstion sheet.

Form PCT/IPEA/401 (continustion sheet) (March 2001; reprimt July 2001) See Notes to the demand form
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3 International application No. Y
Sheet No. . PCT/US01/49982

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following persan is agent (] common representative
and [] bes been appainted earfier and represents the applicant(s) also for international preliminary examination.
] 1s bereby eppointed and any eariser appointment of (an) agemt(s)/common representative is hereby revoked.
. for the before the International Prelimi . in addition
] memmny wued:reu’.m nary Exsmining Autharity, in to

Name and address: myggggmm fall official designation. ';e:;l_;;;lo.
WINSLOW, Anastasia P. Facsimile No.
Bristol-Myere Squibb Company 609-252-4526
P.O. Box 4000 Teleprinter N
Princeton, NJ 085434000 -
United States of America AgenlsreghiniionNo, with theOffice
40,875
mlﬂ w:Mﬂ?M-MW‘H“:% um%ﬂuhaﬂmﬁuﬂh
Box Ne.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statmment concerning amendments:*

1. The applicant wishes the international preliminary examination to start on the basls of:
the International applicstion es originally flled

the description a3 originally filed
as amended under Article 34

s originally filed
as amended under Article 18 (logether with any accompanying statement)
ns smentded ander Article 34

a8 originally filed
as amended under Article 34

the claims

the drewings

00 000 04

2. D The spplicant wishes any smendment 1o the claims under Article 19 to be commidersd as reversed.

3. D The spplicant wishes the start of the international preliminary examination to be postponed untfl the expiration of 20 months
from the priority date unless the International Preliminary Examining Autharity recelves a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This cheal-
bar may be marked only where the time limit onder Article 19 has not yet expired)

*  Where no check-box is marked, internstional preliminary examination will stast on the basis of the internations] spplication
as Aled or, wheres of amendments to the clalms under Article 18 and/ar amendments of the internations! applicstion
under Artl 34nrerculvdbytLIﬂumﬂmanrﬂlmlmhnﬂnlmAnﬂmqhafwenhubqlmlnhwuplwrlmm
or the internationzl preliminary examination report, as 50 amended.

Language for the purposes of international preliminary examination: English
which 1 the langunge in which the international application was filed.
[] which ts the language of « translation furnished for the purposes of international search.

[] which is the langusge of publication of the international application.
[] which is the language of the transiation (to be) furnished for the purposes of infernationsl prefiminary examination.

Box No.V ELECTION OF STATES

The applicant hereby elects all eligible States (that is, all States wiich have bean dexignaied and which are bound by Chapter I of
the PCT)
excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 200]; reprint July 2001) See Notes to the demand form
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Intemationsl application No.
Sheat No. .4. PCT/US01/49882
Box No. VI CHECK LIST
The demand is accompenied by the following elements, in the language referred to in For Internstional
BmNmN.fmﬂupumbzfm:mhndpﬂMmmlmﬂom Examining Authority use only
recelved oot recaived

1. transiation of international application sheets (. ]
2 amepdments under Article 34 : O sheels (| O
3. copy (or, whare required, translation) of

amendments under Article 19 : O sheeis O -
4. copy (or, where required, translation) of

ststement under Article 19 sheats O ]
5. letier sheets O O
6. other (specify) . 0 sheets O 0

‘The demand is also accompanied by the item(s) marked below:
1.[K] fee calculation sheet 5.[] satement explaining Iack of signature
2.[] original separate power of sttomney 6.[] sequence listing in computer rendable form
3.[] orginal geperal power of attormey 1. other Certification for POA}:
4.[] copy of genersl power of sttomey;
reference number, if any:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 0 ench pigasture. indicase the aase of the persos signing sod dhe cupacily b which the persons sigus (f such capachty & ot obwiows Som resding the desend).

W@wo \L& , Agent Date: 13.9Unt . 200D —

Anastasia P. Winslow

For Internationa! Preliminary Examining Authority use only
1. Date of actual receipt of DEMAND:

2. Adjusted dute of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3 D The date of receipt of the demend is AFTER the expiration of 19 moaths D The applicam has been
. from the priority date and item 4 or 5, belaw, does not spply. informed accordingly.

4 D ga}esoﬁedponhedmﬂhwnmﬂnpuindofllmmluﬁmdnpimitydmumudulbyvlmof
g e

the date of of the demand Is afier the expiration of 18 months from the priority date, the In arrival
S [ o EXCUSED pursune o e 82 -

For Internationa] Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/40] (last sheef) (March 2001; reprint July 2001) See Notes fo the demand form



P& ENT COOPERATION TREATY

PCT/US01/49982

%'3'5

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION CONCERNING WINSLOW, Anastasia
SUBMISSION OR TRANSMITTAL Bristol-Myers Squibb Company
OF PRIORITY DOCUMENT P.O. Box 4000
(PCT Administrative Instructions, Section 411) :;:I‘:;::::' g?gm ced
ETATS-UNIS D'AMERIQUE
Dat= of malling {day/month/year) \
18 March 2002 {18.03.02)
Applleant’s or agent's flle reference
QA237 IMPORTANT NOTIFICATION
intemational applioation No. international filing date {day/month/year)
PCT/US01/49982 07 November 2001 {07.11.01)

International publication date (day/momh/year)
Not yet published

Priority date {(day/month/year)
17 November 2000 (17.11.00)

Applloamt
BRISTOL-MYERS SQUIBB COMPANY et al

1. The applicant s hereby notified of the date of recelpt (axoept where tha letters "NR" appear In the right-hand column) by the
International Buresu of the priority document{s) relating to the earlier application{s) indicated balnw. Liniess atharwise
Indioated by an asterisk appearing next to & date of recelpt, or by the lstters “NR", in the right-hand column, the priarity
document concerned was submitted or transmitted to the Intemational Bureau In compliance with Rule 17.1{a) or (b).

This updates and repiaces any pmlw_llv lssued notifiostion aoncemning submisslon or transmittel of priority documents.

An astarisk({®) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted

or transmitted to the Intemational Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention

of the applicant iy directed to Rule 17.1(g) which pravides that no deaignated Offics may disregerd the priarity clalm
conoerned before glving the applicant an opportunity, upon entry Into the national phase, to furnish the priarity dooument

within a time limit which 13 reasonable under the ciroumstances.

The lettera “NR" sppearing in the right-hand golumn donote a priarity document which was not regsived by the imemational
Bureau or which the applioant did not requast the recelving Offioe to prepars and transmit to the International Bureau,
as provided by Rule 17.1{a) or (b), respaatively. In such a case, the stiention of the applicant iz dinctad to Rule 17.1(c) which

provides that no designsted Offlos may disregard the priority olaim conocsrned befare giving the appiicant an opportunity,
upon entry Into the national phase, 10 fumish the priarity document within a time limit whioh Is reasonable under the

clroumstances.
Prioritv date Priaritv apniication No, Date of rapeint
or PCT recaiving Office
17 Nove 2000 (17.11.00) 60/249,877 Ev v o vy —U§ 07 Marc 2002 (07.03.02)
07 Augu 2001 (07.08.01) 60v310,561 e "« 37 US 05 Marc 2002 {05.03.02)

BEES Raciii AW

. s r- L
I\!-"P\ 2 lubz #!

Docketed Item )
Due Dzte 1/
The ) { Buroau of WIPO Authorized offlcer
34, chemin dos Colombeties S. Mandalla
1211 Goneva 20, Switzariand
Faotimile No. {41-22) 740.14.36 Telephone No. (41-22) 338.83.38

Form PCT/B/304 (July 1888}

004730708



PATENT COOPERATION TREATSD )({;

PCT M

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Appicant's of agent's file reterence FOR FURTHER mum olT)r:l.t:ul:al .:lmm Slu:lmm
QA237 ACTION )

International application No. Intamational fling date (day/month/year} (Esxtiest) Priority Dae (day/imonthiear)
PCT/US 01/49982 07/11/2001 17/11/2000

Appilicant

BRISTOL-MYERS SQUIBB COMPANY

This iInematonal Search Report has bean prapaned by this inemational Searching Authority and is transmitied to the appiicant
acconrding to Aricie 18. A copy Is being tanamittad © the intemational Bureau.

This intemational Search Report conalsts of atotmi of ____4 shests.
it s alwo accompanied by & copy of each prior art document cied in this report.

1. Basls of the rapart
4. With regard to the language, the International seswth was carried out on the baals of the Inlemational application in the
ianguage in which it was flled, uniess otherwise indicated under this ftem.
]:] the inemational search was caried out on the basis of a transiation of the intemational appicalion fumiahed 10 this
Authority (Rutle 23.1(b)).

b. With regard fo any nucleotide and/or amino acld saquence disciosed In the Intamational applicalion, the intemnational ssarch
was carrisd out on the basis of the esquence fRsling :

contained In the intemational application In written form.

fled ngether with the Intermational appicaion in computer readabia fon.
fumnished subsaquently to this Authortty In writien form.

fumished subsecquently 10 this Authority In computer readble torm.

the siatement that the subsegquantly furnished writian ance listing does not nd tive daciogurs In the
Wmmnmmmmm o o beyo

mmmunhummmmmpuumhm-muumhmmmlmmm
fum

Cartain claimes ware found unssmrchabls (See Bax 1).
Unity of invention is lacking (eee Boax Ii).

03 0O 00000

4. 'With regard © the title,
[X] the taxtis approved as eubmitied by the sppiicant.
[C] e text has been established by this Authority 10 read as follows:

5. Wit regard io the absirect,

[X] the taxt is approved ae submitied by the appiicant.
O] ummmuuumu.mbmuaaab).wmmmm-nq:pnmnann-applum

within one month from the date of maliing of this bnternational sasrch rapart, submit comments o this Authority.
6. The figure of the drawings 1o be published with the abetract ls Figure No. -
[] easmggesd by the appiicant [C] woneoftne ngures.

[[] because te applicant falled 1o mggest a figure.
[] because this ngure better charactartzee the inventon.

Form PCT/ISA/210 (firat sheet) (July 1698)



|NT|;.A110NAL SEARCH REPORT l.;"mm"'
P

CT/US 01/49982 f"@

tr e t070aa7/08 " C0TD519/00

A61K31/53  A61P29/00
//(C07D487/04,253:00,209:00), (CO7D519/00, 487:00,487:00),
(C07D519/00, 487:00,471:00)

According to Intemnations] Pateni Clasallicstion {IPC) or 16 both nationa! clsseificstion and 1PC

IPC 7 CO7D AG61K A61P

Minimum documnentation soarched (clansification system followad by classification symbola)

Documnentation ssarched other than minimum documeniation to the stent thel such documants are inciuded in the fiskia ssarched

Elncironic daty baso congulied during the Intemalional search (name of data base and, whem practicel, sasrch lsrme uaad)
EPQ-Internal, WPI Data, CHEM ABS Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

20 May 1999 (1999-05-20)

page 3, paragraph 1 - paragraph 4; claim 1

P,X WO 00 71129 A (SQUIBB BRISTOL MYERS CO) 7,28
30 November 2000 (2000-11-30)
claims 1,3; examples 33,36,37,53,54,63,93

Catagory * | Chation of docusment, with indication, whers approprisiy, of the mievani psstages Relevant to cheim No.
A EP 0 713 876 A (WAKAMOTO PHARMA CO LTD) 7,28,31

29 May 1996 (1996-05-29)

claims 1,10
A WO 99 24033 A {SHIONOGI & CO) 7,28,31

[:] Futhar docurments ere listed in the congruation of bax C.

[:] Putent tamily members are Reled in annex.

* Special catagories of clisd documents :

of the art which is not
mw:umm ant Bn

"E" asriardocumnant bul aher the idermedional
T oo publizhad on or

“_ duu.lll'—-ll w lhmw doubts on H’Ew d-'nh}
dlbnwunuqndllunn(u
or mmhmaﬂdm use, sexhibiion or

document published the lnievnational Ming dede but
nrmmmwm e

T i documnont publishad Inlarnalional
date In conftict with
T ety o i i e G e

- Mll-ndnlhlhnhmn'ﬂnﬂmd Ivention
ba conakisred novel or cannot be considared
Mu-nmmupmmmth takon alone

*Y* documant of pasticular relsvance; the claimed wention
nnmunmmnmmmm sop when the
document ks combined with one or mors olher such docu—
MMQMMMMI pergon skilled

a mmammmmﬁ

Date of the actusl compietion of the inlemational esarch

12 November 2002

Date of maling of the intamalional sesrch report

21/11/2002

Name and maling adtiness of the BBA

E;wunmulh PB. 6810 Palontiasn 2
m(m-m)uo-mn Nes1eponl
Fax (+31-70) 340-3010

Alfaro Faus, I

Foam PCTABA/ID (saoond shaef) (luly Y8RIT)




tamational application No.
. INTERNATIONAL SEARCH REPORT PCT/US 01/49982 .‘}c\

Box | Observations whers ceriain claims were found unsearchable {Continusiion of item 1 of first shest)

Thie Intemasional Saarch Report has not been establlahed In respect of cartain clelma under Article 17(2)(e) for the following reasons:

1. [y ] crimsNos:
bacause thery relats to subject matier not required 10 be saarchad by this Authorty, namely:
Although claims 1-6, 30 and 31 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Noa.:
because they relate to pans of the Intemational Applcation that do not comply with the prescribed requirements to auch
an extent that no meaningful Imemational Search can be cayried out, epacifically:

a. D Claims Nos.:
bacause they are depandent claims and are not drafied in accordance with the second and third sentences of Rule 8.4(a).

Box I Observations where unity of Invention Is lacking (Continuation of ltem 2 of first sheet)

This Intemnationat Searching Authority found multipie inventione in this intemational appiication, s kilows:

1. An all required addittonal saarch fees wers imaly paid by the appiicant, this interational Search Report covers al
esarchable ciaims.

2, D As all ssarchable claims could be ssarched without effort justifying an adcditional fee, this Authority did not inviie payment
of any additional fee.

a. As only some of the required ackiitional search fees were timely paid by the appiicant, this inlemational Search Repart
covers only those claims for which fees were pald, spacifically claims Nos.:

4, D No required addiional search feas were imealy pald by the applicant. Coneaquantly, this Inlemational Search Raport Is
restriciad o the invention first mantionad in the claime; R s covered by claims Nos.:

Remark on Protest Dmmmnmmmdwu-mmmu

Dmmmmunmmwmmm;

Form PCTASA/210 (continuation of first sheet (1)) (July 1868)



INTE.ATIONAL SEARCH REPORT

Information on patent family mambers

Appication No
CT/US 01/49982
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METODOS DE TRATAR CONDICIONES ASOCIADAS CON
QUINASA p38 Y COMPUESTOS DE PIRROLOTRIAZINA UTILES
! COMO INHIBIDORES DE QUINASA

Invenciones Relacionadas

Esta solicitud reivindica el beneficio de la Solicitud Provisional de
los Estados Unidos No. 60/249,877, presentada el 17 de noviembre de
2000, y la Solicitud Provisional de los Estados Unidos No. 60/310,561,
presentada gl 7 de ag.osto de 2001, las cuales se incorporan ambas aquf por

referencia.

Campo de la Invencién

Esta invencién se relaciona con meétodos de tratar condiciones
asociadas con quinasas p38a y p y con compuestos de pirrolotriazina, més
particularmente, con compuestos de carboxamida y benzamida
pirrolotriazi'na Gtiles para tratar condiciones asociadas con quinasa p38.

Antecedentes de la Inve;lcién

Un gran nimero de citocinas participan en la respuesta inflamatoria,
incluyendo IL-1, IL-6, IL-8 y TNF-a. La sobreproduccion de citocinas tal
como IL-1 y TNF-a estin implicadas en una amplia variedad de
enfermedades, incluyendo la enfermedad inflamatoria intestinal, artritis

reumatoide, psoriasis, esclerosis multiple, shock endotoxico, osteoporosis,

enfermedad de Alzheimer e insuficiencia cardiaca congestiva, entre otras

[Henry y colaboradores, Drugs Fut., 24:1345-1354 (1999); Salituro y
colaboradores, Curr. Med. Chem., 6:807-823 (1999)]. La evidencia en
pacientes humanos indica que antagonistas de proteina de citocinas son

efectivas en tratar enfermedades inflamatorias cronicas, tales como, por
ejemplo, anticuerpo monoclonal a TNF-a (Enbrel) [Rankin y
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colaboradores, Br. J. Rheumatol, 34:334-342 (1995)], y receptor TNF-a
soluble-proteina de fusién Fc (Etanercept) [Moreland y colaboradores,
Ann. Intern. Med., 130:478-486 (1999)].

La biosintesis de TNF-a ocurre en muchos tipos de células en

respuesta a un estimulo externo, tal como, por ¢jemplo, un mitégeno, un
organismo infeccioso, o trauma. Mediadores importantes de produccién de
TNF-a son las proteinas quinasas activadas por mitégeno (MAP), y en
particular, quinasa p38. ‘Estes quinasas se activan en respuesta a diferentes
estimulos de estrés, incluyendo pero no limitadas a, citocinas
proinflamatorias, endotoxina, luz ultravioleta y shock osmético. La
activacion de p38 requiere fosforilacién dual mediante quinasas quinasa
MAP previas (MKK3 y MKK6) en treonina y tirosina en un motivo Thr-
Gly-Tyr caracteristico de isozimas p38.

Existen cuatro isoformas conocidas de p38, i.e., p38-a, p38p, p38y y
p385. Las isoformas a y B se expresan en células inflamatorias y son
mediadores claves de produccién de TNF-a. La inhibicién de enzimas
p38a y P en células tiene como resultado niveles reducidos de expresion
TNF-a. Igualmente, administrar inhibidores p38a y P en modelos animales
de enfermedad inflamatoria ha probado que dichos inhibidores son
efectivos en tratar aquellas enfermedades. Por consiguiente, las enzimas
p38 cumplen un papel importante en procesos inflamatorios mediados por
IL-1 y TNF-a. Compuestos que, como se dice, inhiben la quinasa p38 y
citocinas tales como JL-1 y TNF-a para uso en tratar enfermedades
inflamatorias se divulgan en las Patentes de los Estados Unidos Nos.
6,277,989 y 6,130,235 a Scios, Inc; Patentes de los Estados Unidos Nos.
6,147,080 y 5,945,418 a Vertex Pharmaceuticals Inc; Patentes de los
Estados Unidos Nos. 6,251,914, 5,977,103 y 5,658,903 a Smith-Kline
Beecham Corp.; Patentes de los Estados Unidos Nos. 5,932,576 y 6,087,496
a G.D. Searle & Co.; WO 00/56738 y WO 01/27089 a Astra Zeneca; WO
01/34605 a Johnson & Johnson; WO 00/1ﬂ97 (derivados de quinazolina
como inhibidores de quinasa p38); WO 00/56738 (derivados de piridina y

-2.
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pirimidina para el mismo propésito); WO 00/12497 (discute la relacién
entre inhibidores de quinasa p38); y WO 00/12074 (compuestos de
piperazina y piperidina ttiles como inhibidores de p38).

La presente invencion provee métodos de tratar condiciones
asociadas con actividad de quinasa p38 que comprenden administrar a un
paciente necesitado de ello ciertos compuestos de pirrolotriazina. La
invencién provee ademds compuestos seleccionados de pirrolotriazina,
incluyendo compuestos de S5-metil y 5-trifluorometil pirrolotriazina-6-
carboxamida Gtiles como inhibidores de quinasa, particularmente quinasas
p38ayf.

Compuestos de pirrolotriazina Gtiles como inhibidores de tirosina quinasa
se divulgan en la solicitud de Patente de los Estados Unidos No. de Serial
09/573,829 presentada el 18 de mayo de 2000, asignada al presente
beneficiario. Compuestos de pirrolotriazina sustituidos con un grupo
acidico que, segin se dice, poseen actividad inhibidora de sPLA; se
divulgan en WO 01/14378 Al a Shionogi & Co., Ltd, publicada el 1 de
marzo de 2001 en japonés. Cada una de las solicitudes de patente, patentes

y publicaciones menciondas aqui se incorporan en este punto por referencia.
Sumario de la Invencién

La presente invencién se dirige a métodos de tratar una o mis
condiciones asociadas con actividad de quinasa p38 que comprenden
administrar a un paciente necesitado de ello uno o mds compuestos de
accion farmacéutica que tienen la Férmula (I):

_Rs
R’ .

1 t))
o su sal, proférmaco o solvato de aceptacion farmacéutica, en donde:

R, es hidrégeno, metilo, perfluorometilo, metoxi, halégeno, ciano, o NHa;

-3-
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X se selecciona de -O-, -OC(=0)-, -S-, -8(=0)-, -SO;-, -C(=0)-, -CO»-,
-NRjo-, “NR19C(=0}-, -NR;0C(=O)NR;;-, -NR;pCO2~, -NR;080;-,
-NR0SO;NR;-, -SO;NR;¢-, -C(=O)NR¢-, haldgeno, nitro y ciano, o
X estd ausente;

Z se selecciona de O, S, N, y CRy, en donde cuando Z es CRy, dicho
dtomo de carbono puede formar un arilo biciclico o heteroarilo
opcionalmente sustituido con Ry y Rs;

R, es hidrégeno, -CHj, -OH, -OCH;, -SH, -SCH;, -OC(=0)R3), -S(=O)R2,,
-SOzR2, -SO2NRaRyzs, -COzRz1, -C(=O)NR24R;s, -NH;, -NR24R;s, -
NR3;SO;NRyRzs, -NR2;SO2R2;, -NRy4C(=O)Rzs, -NR2COsRys, -
NR;; C(=0)NR24R3s, halégeno, nitro o ciano;

R; se selecciona de:

a) hidrégeno, con la condicién que Ry no es hidrégeno si X es -
S(=0)-, -80;-, -NR¢COr-, 0 -NR;080;-;

b) alquilo, alquenilo y alquinilo opcionalmente sustituido con hasta
cuatro Rae; '

c) arilo y heteroarilo opcionalmente sustituido con hasta tres Ry7; y

d) heterociclo y cicloalquilo opcionalmente sustituido con ceto (=0),
hasta tres Ri;, y/0 que tiene un puente carbono-carbono de 3 a 4
dtomos de carbono; o

e) R, estd ausente si X es halégeno, nitro, o ciano;

(i) Ry es arilo sustituido, arilo sustituido con NHSO,alquilo, heteroa.ril;J
sustituido, o un anillo heterociclico o carbociclico saturado o
insaturado de 7-11 miembros opcionalmente sustituido, y
Rs es hidrégeno, alquilo, o alquilo sustituido, salvo que cuando Z es
0 6 S, R; estd ausente, o alternativamente,

(i) R4 y Rs tomados junto con Z forman un arilo o heteroarilo biciclico de
7-11 miembros opcionalmente sustituido;

Rs es hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, heterociclo sustituido, -NR;Rg, -OR7, 0 halogeno;

Rio ¥ Ry; se seleccionan independientemente de hidrdgeno, alquilo, alquilo
sustituido, arilo, arilo sustituido, cicloalquilo, cicloalquilo sustituido,

-4-

&7
g\



WO 02/40486 ' PCT/US01/49982

heterociclo, y heterociclo sustituido;

R7, Rg, Rai, R, ¥ Ras se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, y
heterociclo sustituido;

Rap es hidrégeno, alquilo inferior, o alquilo sustituido, o Ryp puede estar
ausente si el 4tomo de carbono al cual se une junto con R, y Rs es
parte de un arilo o heteroarilo biciclico insaturado;

Ry es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, o
heterociclo sustituido;

R3¢ se selecciona de halogeno, trifluorometilo, haloalcoxi, ceto (=0), nitro,
ciano, -SRazs -ORy3, -NRzsR3z9, -NR23SO;, -NRzsSO;Rz9, -SOsRz2s, -
SO:NRzsRz29, -CO2R2s, -C(=O)Ras, -C(=O)NRzsRz9, -OC(=O)Rzs, -
OC(=O)NRgsRz9, -NR3sC(=O)Ryy, -NRzCO;Rz9, =N-OH, =N-O-
alquilo; arilo opcionalmente sustituido con uno a tres Ry
cicloalquilo opcionalmente sustituido con ceto (=0), uno a tres Ry, 0
que tiene un puente carbono-carbono de 3 a 4 stomos de carbono; y
heterociclo opcionalmente sustituido con ceto (=0), uno a tres Ry, o
que tiene un puente de carbono-carbono de 3 a 4 dtomos de carbono;
en donde Ras y Ry se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, arilo, aralquilo, C;_scicloalquilo, y Cs.
sheterociclo, o pueden tomarse juntos para formar un C,_jheterociclo;
y en donde cada Rys y Ry9 a8 su vez se sustituyen opcionalmente con
hasta dos de alquilo, alquenilo, halégeno, haloalquilo, haloalcoxi,
ciano, nitro, amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi,
y benciloxi; y

Rj; se selecciona de alquilo, Rz, y Cy4alquilo sustituido con uno a tres Ry,

en donde cada grupo Rj;; se selecciona independientemente de

halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SRj, -ORyq, -
NR30R31, “NR3080,, -NR3p8O;R31, -S8O;R30, -SO2NR3pR1, -COzR30, -
C(=O)Ry, -C(=O)NRjyR3, -OC(=O)R;, -OC(=O)NR3Rj, -
NR3,C(=O)R3;, -NR3oCOzR3;, y un anillo carbociclico o heterociclico

de 3 a 7 miembros opcionalmente sustituido con alquilo, halogeno,

-5-
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hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro, amino, o ciano, en
donde Rj y Rj; se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, arilo, aralquilo, Cs.scicloalquilo, y
heterociclo, o pueden tomarse juntos para formar un C; jheterociclo.

La invencién se dirige ademds a compuestos que, sorprendentemente,
poseen una actividad ventajosa como inhibidores de quinasas p38 a y P y
TNF-a que comprenden compuestos de Férmula (II):

1h

(),
y sus sales, profirmacos o solvatos de aceptacién farmacéutica, en donde:

R; es metilo o CF3;

Rjs es hidrégeno o alquilo;

Y es -C(=O)NRys-, NR5C(=O)NRys-, -NR»SOz,-, 0 -SO;NRas-;

Ris ¥ Rz se seleccionan de hidrégeno, alquilo, alcoxi, arilo, y arilo
sustituido con uno a tres R, salvo cuando Y es -NR2;SO4-, R;s es C,.
salquilo o arilo opcionalmente sustituido con uno a tres R;s;

Ri3 ¥ Ry en cada ocurrencia se seleccionan independientemente de alquilo,
halo, trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono, ariltiono,
arilsulfonilamina, alquilsulfonilamina, dcido sulfénico,
alquilsulfonilo, sulfonamido, y ariloxi, en donde cada R,; y/o grupo
R puede sustituirse adicionalmente por hidroxi, alquilo, alcoxi,
arilo, o aralquilo; y

X, R;, Ra, y Rg son como se definieron mas arriba en el texto para

74



WO 02/40486 ' PCT/US01/49982
compuestos de Férmula (T).

Descripcién de la Invencién

Enumeradas a continuacién se encuentran las definiciones de varios
términos usados para describir esta invencion. Estas definiciones se aplican
a los términos tal como se emplean a lo largo de esta especificacion, a
menos que se limite en caso contrario en instancias especificas,
individualmente o como parte de un grupo mds amplio.

El término "alquilo” se refiere a grupos hidrocarburo, no sustituidos
de cadena recta o ramificada, de 1 a 20 dtomos de carbono, preferiblemente
1 a 7 dtomos de carbono. La expresién "alquilo inferior” se refiere a grupos
alquilo no sustituido de 1 a 4 dtomos de carbono. Cuando se emplea un
subindice con referencia a un grupo alquilo u otro, el subindice se refiere al
nimero de dtomos de carbono que puede contener el grupo. El término "C,.
«alquilo” incluye un enlace y grupos alquilo de 1 a 4 4tomos de carbono.

El término "alquilo sustituido" se refiere a un grupo alquilo sustituido
por uno a cuatro sustituyentes seleccionados de halo, hidroxi, alcoxi, oxo
(=0), alcanoilo, ariloxi, alcanoiloxi, amino, alquilamino, arilamino,
;ralquilamir.lo, aminas disustituidas en las cuales los 2 sustituyentes amino
se seleccionan de alquilo, arilo o aralquilo; alcanoilamino, aroiloamino,
aralcanoilamino, alcanoilamino  sustituido, arilamino sustituido,
aralcanoilamino sustituido, tiol, alquiltio, ariltio, aralquiltio, alquiltiono,
ariltiono, aralquiltiono, alquilsulfonilo, arilsulfonilo, aralquilsulfonilo,
sulfonamido, e.g. SO,NH,, sulfonamido sustituido, nitro, ciano, carboxi,
carbamilo, eg CONH, carbamilo sustituido e.g. CONHalquilo,

CONHarilo, CONHaralquilo o casos en donde hay dos sustituyentes en el

nitrégeno seleccionados de alquilo, arilo o aralquilo; alcoxicarbonilo, arilo,
arilo sustituido, guanidino y heterociclos sustituidos o no sustituidos, tales
como indolilo, imidazolilo, furilo, tienilo, tiazolilo, pirrolidilo, piridilo,
pirimidilo y similares. Cuando el sustituyente en el alquilo se sustituye
adicionalmente, lo serd con alquilo, alcoxi, arilo, o aralquilo.

o
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Cuando el término alquilo se usa en conexién con otro grupo, como
en heterocicloalquilo o cicloalquilalquilo, esto significa que el grupo
identificado se enlaza directamente a través de un grupo alquilo el cual
puede ser cadena recta o ramificada. En este caso de sustituyentes, como en
"cicloalquilalquilo sustituido”, la porcién alquilo del grupo puede, ademss
de ser cadena recta o ramificada, sustituirse como se enumerd més arriba en
el texto para grupos alquilo sustituido y/o el grupo conectado puede
sustituirse como se expone aqui por ese grupo.

El término "hal6geno” o "halo” se refiere fliior, cloro, bromo y yodo.

El término "arilo" se refiere a grupos hidrocarburo aromdtico
monociclico o biciclico que tienen 6 a 12 étomos de carbono en la porcién
del anillo, tales como grupos fenilo, naftilo, bifenilo y difenilo. Cuando el
arilo se sustituye, cada anillo del arilo puede sustituirse.

El término "arilo sustituido" se refiere a un grupo arilo sustituido por
uno a cuatro sustituyentes seleccionados de alquilo, alquilo sustituido, halo,
trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi,
amino, alquilamino, aralquilamino, dialquilamino, alcanocilamino, tiol,
alquiltio, ureido, nitro, ciano, carboxi, carboxialquilo, carbamilo,
alooxi.carbonilo, alquiltiono, ariltiono, arilsulfonilamina, dcido sulfénico,
alquilsulfonilo, sulfonamido y ariloxi. El sustituyente puede sustituirse
adicionalmente por hidroxi, alquilo, alcoxi, arilo, arilo sustituido, alquilo
sustituido o aralquilo.

El término "aralquilo" se refiere a un grupo arilo enlazado
directamente a través de un grupo alquilo, tal como bencilo, en donde el
grupo alquilo puede ser cadena recta o ramificada. En el caso de un
"aralquilo sustituido", la porcién alquilo del grupo puede, aparte de ser

cadena recta o ramificada, sustituirse como se expuso mas arriba en el texto .

por grupos alquilo sustituido y/o la porcidn arilo puede sustituirse como se
expuso més arriba en el texto por arilo sustituido. Asi, el término "bencilo
R

opcionalmente sustituido” se refiere al grupo , en donde cada

2
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grupo R puede ser hidrégeno o puede también seleccionarse de alquilo,
halégeno, ciano, nitro, amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo,
feniloxi y benciloxi, y otros grupos enumerados més arriba en el texto. Por
lo menos dos de estos grupos "R" deben ser hidrégeno y, preferiblemente,
por lo menos cinco de los grupos "R" es hidrégeno. Un grupo bencilo

?‘h C>
-
preferido incluye la porcidn alquilo que es ramificada para definir .

El término "heteroarilo” se refiere a un grupo aromatico por ejemplo,
que es un sistema de anillo monociclico de 4 a 7 miembros, biciclico de 7 a
11 miembros, o triciclico de 10 a 15 miembros, el cual tiene por lo menos
un heterodtomo y por lo menos un anillo que contiene un dtomo de carbono.
Cada eanillo del grupo heteroarilo que contiene un heteroidtomo puede
contener uno o dos atomos de oxigeno o azufre y/o desde uno a cuatro
fitomos de nitrégeno, con la condicién que el nimero total de heterodtomos
en cada anillo es cuatro o0 menos y ‘cada anillo tiene por lo menos un dtomo
de carbono. Los anillos fusionados que completan los grupos biciclicos y
triciclicos pueden contener \inicamente 4tomos de carbono y pueden ser
saturados, parcialmente saturados, o insaturados. Los dtomos de nitrégen
y azufre pueden oxidarse opcionalmente y los 4tomos de nitrégeno pueden
cuaternizarse opcionalmente. Grupos heteroarilo que son biciclicos o
triciclicos tienen que incluir por lo menos un anillo completamente
aromdtico pero el otro anillo fusionado o anillos pueden ser aromiticos o no
arométicos. El grupo heteroarilo puede unirse en cualquier atomo de
nitrégeno o carbono disponible de cualquier anillo.

Un "heteroarilo sustituido” tiene uno a cuatro sustituyentes en uno
cualquiera o més de los anillos que comprenden el grupo heteroarilo. Los
sustituyentes pueden seleccionarse de los enumerados a continuacién para
grupos heterociclo.

Grupos heteroarilo monociclicos ejemplares incluyen pirrolilo,

pirazolilo, pirazolinilo, imidazolilo, oxazolilo, isoxazolilo, tiazolilo (i.e.,\€j %

-9-



WO 02/40486 . PCT/USD1/49982

tiadiazolilo, isotiazolilo, furanilo, tienilo, oxadiazolilo, piridilo, pirazinilo,

pirimidinilo, piridazinilo, triazinilo y similares.

Grupos heteroarilo biciclicos ejemplares incluyen indolilo,
benzotiazolilo, benzodioxolilo, benzoxaxolilo, benzotienilo, quinolinilo,
tetrahidroisoquinolinilo, isoquinolinilo, benzimidazolilo, benzopiranilo,
indolizinilo, benzofuranilo, cromonilo, cumarinilo, benzopiranilo,
cinnolinilo, quinoxalinilo, indazolilo, pirrolopiridilo, furopiridinilo,
dihidroisoindolilo, tetrahidroquinolinilo y similares.

Grupos heteroarilo triciclicos ejemplares incluyen carbazolilo,
benzidolilo, fenantrolinilo, acridinilo, fenantridinilo, xantenilo y sin_lilares.

El término "alquenilo" se refiere a grupos hidrocarburo de cadena
recta o ramificada de 2 a 20 dtomos de carbono, preferiblemente 2 a 15
dtomos de carbono y, muy preferiblemente, 2 a 8 é_tomos de carbono, que
poseen uno a cuatro enlaces dobles.

El término "alquenilo sustituido” se refiere a un grupo alquenilo
sustituido por uno o dos sustituyentes seleccionados de halo, hidroxi,
alcoxi, alcanoilo, alcanoiloxi, amino, alquilamino, dialquilamino,
aiéanoilamino, tiol, alquiltio, alquiltiono, alquilsulfonilo, sulfonamido,
nitro, ciano, carboxi, carbamilo, carbamilo sustituido, guanidino, y
heterociclos sustituidos y no sustituidos, incluyendo indolilo, imidazolilo,
furilo, tienilo, tiazolilo, pirrolidilo, piridilo, pirimidilo y similares.

El término "alquinilo" se refiere a grupos hidrocarburo de cadena
recta o ramificada de 2 a 20 atomos de carbono, preferiblemente 2 a 15
dtomos de carbono y, muy preferiblemente, 2 a 8 dtomos de carbono, que
tienen uno a cuatro enlaces triples.

El término "alquinilo sustituido" se refiere a un grupo alquinilo
sustituido por un sustituyente seleccionado de halo, hidroxi, alcoxi,
alcanoilo, alcanoiloxi, amino, alquilamino, dialquilamino, alcanoilamino,
tiol, alquiltio, alquiltiono, alquilsulfonilo, sulfonamido, nitro, ciano,
carboxi, carbamilo, carbamilo sustituido, guanidino y heterociclo sustituido

e
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o no sustituido, e.g. imidazolilo, furilo, tienilo, tiazolilo, pirrolidilo, piridilo,
pirimidilo y similares.

El térmmino "cicloalquilo" se refiere a un sistema de anillo
hidrocarburo ciclico no aromético saturado o parcialmente insaturado, que
contiene preferiblemente 1 a 3 anillos y 3 a 7 carbonos por anillo el cual
puede fusionarse adicionalmente con un anillo carbociclico C;-C,
insaturado, Grupos ejemplares incluyen ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo, cicloheptilo, cicloctilo, ciclodecilo, ciclododecilo,
y adamantilo. Un "cicloalquilo sustituido” se sustituye con uno o mds
grupos alquilo o alquilo sustituido como se describen més arriba en el
texto, o uno o més grupos descritos mds arriba en el texto como
sustituyentes alquilo.

Los-términos “heterociclo“,' "heterociclico" y "heterociclo” cada uno
se refieren a un grupo ciclico aromédtico o no aromético, completamente
saturado o insaturado, por ejemplo, el cual es un anillo monociclico de 4 a 7
miembros, biciclico de 7 a 11 miembros, o triciclico de 10 a 15 miembros,
que tiene por lo menos un heterodtomo en un anillo que contiene por lo
menos un dtomo de carbono. Asi, el término "heterociclo” incluye grupos
heteroarilo como se describe més arriba en el texto. Cada anillo del grupo
heterociclico que contienen un heterodtomo puede tener 1, 2 6 3
heterodtomos seleccionados de atomos de nitrégeno, atomos de oxigeno y
atomos de azufre, donde los heterodtomos de nitrégeno y azufre pueden
oxidarse ademés opcionalmente y los heterodtomos de nitrégeno pueden
también cuaternizarse opcionalmente. El grupo heterociclico puede unirse
en cualquier heterodtomo o dtomo de carbono.

Grupos heterociclicos monociclicos ejemplares incluyen pirrolidinilo,

pirrolilo, indolilo, pirazolilo, oxetanilo, pirazolinilo, imidazolilo,

imidazolinilo, imidazolidinilo, oxazolilo, oxazolidinilo, isoxazolinilo,
isoxazolilo, tiazolilo, tiadiazolilo, tiazolidinilo, isotiazolilo, isotiazolidinilo,
furilo, tetrahidrofurilo, tienilo, oxadiazolilo, piperidinilo, piperazinilo, 2-
oxopiperazinilo, 2-oxopiperidinilo, 2-oxopirrolidinilo, 2-oxazepinilo,

azepinilo, 4-piperidonilo, piridilo, N-oxo-piridilo, pirazinilo, pirimidinilo,
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piridazinilo, tetrahidropiranilo, morfolinilo, tiamorfolinilo, sulfoxido de
tiamorfolinilo, suifota de tiamorfolinilo, 1,3-dioxolano y tetrahidro-1,1-
dioxotienilo, dioxanilo, isotiazolidinilo, tietanilo, tiiranilo, triazinilo y
triazolilo, y similares.

Grupos hetrociclico biciclico ejemplares incluyen 2,3-dihidro-2-oxo-
1H-indolilo, benzotiazolilo, benzoxazolilo, benzotienilo, quinuclidinilo,
quinolinilo, quinolinil-N-6xido, tetrahidroisoquinolinilo, isoquinolinilo,
benzimidazolilo, benzopiranilo, indolizinilo, benzofurilo, cromonilo,
cumarinilo, cinnolinilo, quinoxalinilo, indazolilo, pirrolopiridilo,
furopiridinilo (tal como furo[2,3-c]piridinilo, furo[3,1-blpiridinilo] o
furo[2,3-b]piridinilo), dihidroisoindolilo, dihidroquinazolinilo (tal como
3,4-dihidro-4-oxo-quinazolinilo),  benzisotiazolilo,  benzisoxazolilo,

benzodiazinilo, benzofurazanilo, benzotiopiranilo, benzotriazolilo,_

benzpirazolilo, dihidrobenzofurilo, dihidrobenzotienilo,
dihidrobenzotiopiranilo, sulfota de dihidrobenzotiopiranilo,

. dihidrobenzopiranilo, indolinilo, isocromanilo, isoindolinilo, naftiridinilo, -

ftalazinilo, piperonilo, purinilo, piridopiridilo, quinazolinilo,
tetrahidroquinolinilo, tienofurilo, tienopiridilo, tienotienilo, y similares.

También incluidos se encuentran heterociclos més pequefios, tales
como epéxidos y aziridinas.

Un "heterociclo sustituido" se sustituird con uno o més grupos alquilo
o aralquilo como se describe més arriba en el texto, y/o uno o mas grupos
descritos més arriba en el texto como sustituyentes alquilo.

Salvo que se indique lo contrario, cuando se hace referencia a un
heterociclo o heteroarilo especificamente denominado, la referencia

pretende incluir aquellos sistemas que tienen el méximo mimero de enlaces

dobles no acumulativos o menos que el niimero méximo de enlaces dobles.

Asi, por ejemplo, el término "isoquinolina” se refiere a isoquinolina y
tetrahidroisoquinolina. El término "diazepina" se refiere a un anillo
heterociclo que posee por lo menos un anillo de siete atomos con dos
atomos de nitrégeno en el anillo de siete miembros, incluyendo una

diazepina completamente saturada o insaturada.

-12-
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El término "heterodtomos" incluird oxigeno, azufre y nitrégeno.

El término "haloalquilo” significa un alquilo que tienen uno o més

sustituyentes halo.

El término "perfluorometilo” significa un grupo metilo sustituido por
uno, dos, o tres dtomos de flior, ie., CH;F, CHF,; y CF;. El término
“perfluoroalquilo” significa un grupo alquilo que tiene de uno a cinco
atomos de fltor, tal como pentafluoroetilo.

El término "haloalcoxi" significa un grupo alcoxi que tiene uno o mds
sustituyentes halo. Por ejemplo, "haloalcoxi" incluye -OCF,.

El término "carbociclico” significa un anillo monociclico o biciclico
saturado o insaturado en el cual todos los dtomos de todos los anillos son
carbono. Asf, el término incluye anillos cicloalquilo y arilo. El anillo
carbociclico puede sustituirse, -caso en el cual los sustituyentes se
seleccionan de aquellos enumerados mas arriba en el texto para grupos
cicloalquilo y arilo.

Cuando se usa aqui el término "insaturado” para referirse a un anillo
o grupo, el anillo o grupo puede ser completamente insaturado o
parcialmente insaturado.

Definiciones de los demas diferentes grupos que se enumeran més
arriba en el texto en conexién con alquilo sustituido, alquenilo sustituido,
alquinilo sustituido, arilo sustituido, heterociclo sustituido, cicloalquilo
sustituido, etcétera, son las siguientes: alcoxi es —OR", alcanoilo es —
C(=O)R", ariloxi es -OAr, alcanoiloxi es —-OC(=O)R", amino es —NH,,
alquilamino es -NHR", arilamino es -NHAr, aralquilamino es -NH-R"-Ar,
amina disustituida o dialquilamino es -NR°R®, alcanoilamino es -NH-
C(=O)R", aroiloamino es -NH-C(=0)Ar, aralcanoilamino es -NH-C(=O)R°-

Ar, tiol es -SH, alquiltio es —SR", ariltio es -SAr, aralquiltio es -S-R"-Ar,

alquiltiono es —S(=O)R", ariltiono es -S(=0)Arr, aralquiltiono es -S(=0)R"-
Ar, alquilsulfonilo es —SO,R", arilsulfonilo es —SOyAr, arilsulfonilamina
es -NHSOyAr, alquilsulfonilamina es -NHSO;R", aralquilsulfonilo es -
SO R"Ar, sulfonamido es -SO:NH,, nitro es -NO,, carboxi es —CO;H,
carbamilo es —CONH,, carbamilo sustituido es -C(O)NHR®’ o -
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C(=O)NR°R, alcoxicarbonilo es -C(=O)OR", carboxialquilo es -R°CO;H,
écido sulfonico es -SO3H, arilsulfonilamina es -NHSOgAr, guanidino es
T{—E-NH’ ,yureidoes H , en donde R* es alquilo como se
define mds arriba en el texto, R® es alquileno como se define més arriba en
el texto, R° y R” se seleccionan de alquilo, arilo, y aralquilo, Ar es un arilo
como se define mis arriba en el texto, yges 26 3.

A todo lo largo de la especificacidn, grupos y sus sustituyentes
pueden escogerse por un experto en el campo para proporcionar fracciones
y compuestos estables.

Los compuestos de Formula (I) pueden formar sales las cuales se
encuentran también en el dmbito de esta invencién. Se prefieren sales de
aceptacién farmacéutica (i.e. no t&xicas. de aceptacidn fisiol6gica), aunque
también son utiles otras sales, e.g., en aislar o purificar los compuestos de
esta invencion. Todas las referencias a compuestos de Férmula (I)
contenidas aqui pretenden incluir sin limitacién compuestos de Férmulas
(Ia) a (Ii) asi como compuestos de Férmula (II) y (Ila)-(Ilh). Todas las
referencias a compuestos de Férmula (IT) pretenden incluir compuestos de
Férmulas (I1a) a (ITh).

" Los compuestos de Férmula (I) pueden formar sales con metales
alcalinos tales como sodio, potasio y litio, con metales alcalinotérreos tales
como calcio y magnesio, con bases orginicas tales como diciclohexilamina,
tributilamina, piridina y aminodcidos tales como arginina, lisina y similares.
Dichas sales pueden formarse tal como se conoce por expertos en el arte.

Los compuestos para Férmula (I) pueden formar sales con una
variedad de dcidos orgdnicos e inorgénicos. Dichas sales incluyen aquellas

formadas con hidrégeno cloro, bromuro de hidrogeno, é&cido

metanosulfénico, dcido sulfiirico, &cido acético, &cido trifluoroacético,
dcido oxdlico, 4écido maleico, 4cido bencenosulfénico, é&cido
toluenosulfénico y varios otros (e.g., nitratos, fosfatos, boratos, tartratos,
citratos, succinatos, benzoatos, ascorbatos, salicilatos y similares). Dichas
sales pueden formarse como se conoce por aquellos que son expertos en el
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arte.

Formas de sales de 1 s compuestos pueden ser titiles para mejorar la
velocidad de disolucién del compuesto y la biodisponibilidad oral. Para
compuestos seleccionados de Formula (T), se obtuvieron exitosamente sales
de mesilato y/o bisulfato (véase, e.g., Ejemplo 125 contenido aqui). Se
descubrié que las dos sales de mesilato y bisulfato son no higroscépicas,
son altamente solubles en agua, y estables en estado sélido.

Ademis, pueden formarse dables iones dipolo ("sales internas").

Todos los estereoisomeros de los compuestos de la presente
invencién estdn contemplados, en’ mezcla o en forma pura o
sustancialmente pura. La definicién de compuestos de acuerdo con la
invencién abarca todos los estereoisémeros posibles y sus mezclas.
Comprende las formas racémicas y los isdmeros dpticos aislados que tienen
la actividad especificada. Las formas racémicas pueden resolverse por
métodos flsicos, tales como, por ejemplo, cristalizacién fraccionaria,
separacion o cristalizacién de derivados diastereoméricos o separacién
mediante cromatografia de columna quiral. Los isdmeros Opticos
individuales pueden obtenerse de los racematos a partir de los métodos
convencionales, tales como, por ejemplo, formacién de sales con un acido
6i)ticamente activo seguida por cristalizacion.

Compuestos de la Formula (I) pueden tener ademés formas de
profirmaco. Cualquier compuesto que se convertird in vivo para
proporcionar el agente bioactivo (i.e, el compuesto para férmula 1) es un
profiarmaco en el &mbito y espiritu de la invencién.

Varias formas de profirmacos son bien conocidas en el arte. Para
ejemplos de dichos derivados de profirmacos, véase:

a) Design of Prodrugs, editado por H. Bundgaard, (Elsevier, 1985)
y Methods in_Enzymology, Vol. 42, pdgina 309-396, editado por K.
Widder, y colaboradores (Acamedic Press, 1985);

b) A Texthook of Drug Design and Development, editado por
Krosgaard-Larsen y H. Bundgaard, Capitulo 5, "Design and Application of
Prodrugs", por H. Bundgaard, pagina 113-191 (1991); y
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c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38
(1992), cada uno de los cuales se incorpora aquf por referencia.

Debe entenderse ademds que solvatos (eg., hidratos) de los
compuestos de Férmula (I) se encuentran también en el 4mbito de la
presente invencién. Métodos de solvatacion son generalmente conocidos en
el arte.

Compuestos Preferidos

Incorporaciones preferidas de ld invencién comprenden compuestos
preferidos de Férmulas (I) y (II), y métodos de tratar condiciones asociadas
con actividad de quinasa p38 que comprenden administrar compuestos
preferidos'de Férmulas (I) y (ID). | Compuestos preferidos son aquellos que

tienen la Formula (I),

y sus sales, profirmacos o solvatos de aceptacién farmacéutica, en donde:
R; es metilo, -CF;, 6 -OCF;,

X se selecciona de -C(=0)-, -COs-, -NR¢C(=0)-, y -C(=O)NR¢-, 6 X estd .

ausente;

ZesN;

R, es hidrégeno, -CHs, -OH, -OCHj, -SH, -SCHj3, -OC(=O)R3, -S(=0)Ry,, -
SO Rn, -SO:NRuRzs, -CORz, -C(=O)NRxuRzs, -NH; -
NR2;SO;NRxR25-NR2;SO;Rz22,  -NRyC(=O)Rzs, -NR2CO;Rps, -
NR2;C(=0O)NR24R2s, halégeno, nitro, o ciano;

R; es hidrégeno, C,4alquilo, C,4alquilo sustituido, arilo, aralquilo, arilo
sustituido, aralquilo sustituido, cicloalquilo, cicloalquilo sustituido,
heterociclo, o heterociclo sustituido, o cicloalquilalquilo o
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heterocicloalquilo opcionalmente sustituido;

R4 es arilo o heteroarilo sustituido con un R, y cero a tres R,3;

Rs y Ry independientemente se seleccionan de hidrégeno y alquilo inferior;

Rs es hidrogeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, heterociclo sustituido, -NR;Rg, -OR3, o hal6geno;

R,z es carbamilo, sulfonamido, arilsulfonilamina, o ureido, cada uno de los
cuales se sustituye opcionalmente con hasta dos de hidroxi, alquilo,
alquilo sustituido, alcoxi, arilo, 'arilo sustituido, y aralquilo, o R;; es
alquilsulfonilamina;

Ry3 en cada ocurrencia se selecciona independientemente de alquilo, alquilo
sustituido, halo, trifluorometoxi, trifluorometilo, -OR;, -
C(=O)alquilo, -OC(=O)alquilo, -NRysR;5, -SR;5, -NOj, -CN, -
CO4R s, -CONH,, -SO;H, -S(=0)alquilo, -S(=O)arilo, -NHSO,-aril-
Ry, -NHSO;-alquilo, -SO,NHR 3, -CONHR,3, y -NHC(=O)NHR,;

R4 es hidrégeno, alquilo, o arilo;

R,s es hidrégeno o alquilo;

R es hidrégeno, alquilo, aralquilo, o alcanoilo;

R;7 es hidrégeno, hidroxi, alquilo, alquilo sustituido, alcoxi, arilo, arilo
sustituido, o aralquilo;

li:;, Rs, Rio, Rity, Rai, Ras, ¥ Rps se seleccionan independientemente de
hidrégeno y alquilo; y Ry es alquilo o alquilo sustituido.

En compuestos de Férmula (I), preferiblemente el grupo R; es metilo,
trifluorometilo, 0 metoxi, muy preferiblemente metilo; X es preferiblemente
-CO4-, -NR;C(=0)-, 0 -C(=O)NR;¢-, mis preferiblemente -C(=O)NH-; Z
es preferiblemente N; R, es preferiblemente arilo sustituido o heteroarilo
sustituido, més preferiblemente fenilo sustituido con por lo menos uno de

carbamilo, carbamilo sustituido, arilsulfonilamido, arilsulfonilamido

sustituido, ureido, o ureido sustituido, y sustituido opcionalmente con uno o
dos C,alquilo o halégeno. Muy preferiblemente Ry es fenilo sustituido
con por lo menos uno de -C(=0)NHO(C,.,alquilo) o-C(=O)NH(fenilo
opcionalmente sustituido), y ademds se sustituye opcionalmente con C,.
salquilo. R es preferiblemente hidrégeno o alquilo inferior o, mas
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preferiblemente, hidrégeno.

En compuestos preferidos, R, y Rs pueden seleccionarse de grupos de
sustituyentes como se definen aquf; no obstante, ventajosamente se
seleccionan de hidrégeno, CH;, -OH, -OCHj, halégeno, nitro, y ciano, y
muy preferiblemente R, y R¢ son hidrégeno. R; es preferiblemente alquilo,
arilo, arilo sustituido, aralquilo, aralquilo sustituido, heteroarilo, o
heteroarilo sustituido, més preferiblemente C,.¢alquilo recto o ramificado o
bencilo opcionalmente sustituido. La sal de mesilato es la forma preferida
de sal.

En consecuencia, compuestos preferidos comprenden asimismo

aquellos que poseen la Férmula (II),

13

- A
B, Ry R
2T,
; .
(),
y sus sales, proférmacos o solvatos de aceptacién farmacéutica, en donde:
R; es metilo, -CFs;, 6 —-OCHs;
X es -C(=O)NR g, -NR(C(=0)-, -C(=0)-, 0 -CO»~;
Y es -C(=0O)NH-, -NHC(=O)NH-, o -NHSO,-;
R;o es hidrégeno o alquilo inferior;
R,s se selecciona de hidrogeno, alquilo, alcoxi, arilo, y arilo sustituido con
uno a tres Ry, salvo que cuando Y es -NHSOy-, R;3 es —-C;_alquilo,
arilo o arilo sustituido con R,g;
R;3 se une a cualquier 4tomo de carbono disponible del anillo fenilo A y en
cada ocurrencia se selecciona independientemente de alquilo, alquilo

sustituido, halo, trifluorometoxi, trifluorometilo, -OR;, -
C(=0)ﬂ.lqlli10, -OC(=O)81qUiIO, -NR15R|6, -SR|5, -NQOa. -CN, -
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COsR;s, -CONH;, -SO;H, -S(=O)alquilo, -S(=O)aril, -NHSO.-aril-
Ri7, -SO:NHR 7, <CONHR 7, y -NHC(=O)NHR,5;

Ris, Ris, Rig Y Ry7 son hidrégeno o alquilo;

R;o en cada ocurrencia se selecciona de alquilo, halo, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi, tiol, alquiltio,
ureido, nitro, ciano, carboxi, carboxialquilo, carbamilo,
alcoxicarbonilo, alquiltiono, ariltiono, arilsulfonilamina, &cido
sulfénico, alquilsulfonilo, sulfonamido, y ariloxi, en donde cada
grupe Rys puede sustituirse adicionalmente por hidroxi, alquilo,
alcoxi, arilo, o aralquilo;

nes0,162,y

R;, R2 y Rg son como se define mais arriba en el texto para compuestos de

Formula (1).

Mis preferidos son compuestos que tienen la Formula (Ila) o (IIb):
19a .

y sus sales, profirmacos o solvatos de aceptacion farmacéutica, en donde:

R; es metilo;

R; y Ryo son hidrégenc o -CHj;

R, se selecciona de hidrégeno; C;¢alquilo recto o ramificado; cicloalquilo
opcionalmente sustituido con ceto y/o hasta dos Ry; fenilo

opcionalmente sustituido con ‘hasta dos Rj; heterociclo .

opcionalmente sustituido con ceto y/o hasta dos Ryy; y Ci4alquilo
substituido con hasta tres de halégeno, trifluorometilo, ciano, OR;,
NR2sR23, CORys, arilo, heterociclo, y/o cicloalquilo, en donde el
arilo, heterociclo, y/o cicloalquilo a su vez se sustituyen
opcionailmente con hasta dos de haldgeno, hidroxi, alcoxi,
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haloalquilo, haloalcoxi, nitro, ciano y alquilo;
R;3 es hidroxi, C,4alcoxi, fenilo, o fenilo sustituido conunoodos® Ry
Ris Yy Ry9 se seleccionan de alquilo inferior, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, C,alcoxi, nitro, y ciano;
Ry en cada ocurrencia se selecciona independientemente de hidrégeno,
alquilo, trifluorometilo, trifluorometoxi, halégeno, ciano, nitro, amino,
hidroxi, alcoxi, fenilo, bencilo, feniloxi, y benciloxi;
Ras ¥ Ry en cada ocurrencia se seleccionan independientemente de
hidrégeno, alquilo, alquenilo, fenilo, y bencilo; y
nes0,162. ' '

Cuando Rz es un heterociclo, éste ventajosamente se selecciona de
diazepinilo, morfolinilo, piperidinilo, y pirrolidinilo, dicho heterociclo
sustiuyéndose opcionalmente con C;4alquilo, fenilo, y/o bencilo.

Muy preferidos son compuestos que poseen la férmula,

R Ry

.;32:(;" 1

en la cual Ry3, ¥ Ry son hidrégeno, CH;, OH, OCH;, CF,, ciano, o
halégeno, R; es C,¢alquilo 0 bencilo opcionalmente sustituido, Ry; es
alquilo inferior,ynes 06 1.

Utilidad
Los compuestos de la invencion son inhibidores selectivos de
actividad de quinasa p38, y en particular, isoformas p38a y p38f. Por lo
tanto, compuestos de formula (I) poseen utilidad en tratar ct;ndicionu

asociadas con actividad de quinasa p38. Dichas condiciones incluyen
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enfermedades en las cuales los niveles de citocina se modulan como una
consecuencia se seflalizacion intracelular mediante p38 y, en particular,
enfermedades que estén asociadas con una sobreproduccién de citocinas IL-
1, IL-4, IL-8 y TNF-a. Tal como se usa aqui, los términos "tratar” o
"tratamiento" abarcan cualquiera de las dos, o ambas, medidas de reaccion
favorable y profilaxis, e.g., disefiadas para inhibir o retrasar la iniciacién de
la enfermedad o desorden, lograr una reduccién completa o parcial de los
sintomas o estado patoldgico, y/o aliviar, mejorar, atenuar, o curar la
enfermedad o desorden y/o sus sintomas. Cuando se hace referencia aqui a
inhibicién de "quinasa p-38a/B", esto significa que quinasa p38a y/o
quinasa p38P se inhiben. Por consiguiente, la referencia a un valor ICs
para inhibir quinasa p-38¢/p significa que el compuesto posee tal
efectividad para inhibir por lo mer'nos una, o ambas, de las quinasas p38a y
p38p.

En vista de su actividad como inhibidores de quinasas p-38a/p, los
compuestos de férmula (I) son (tiles en tratar condiciones asociadas con p-
38 incluyendo, .pero no limitadas a, enfermedades inflamatorias,
enfermedades autoinmunes, desérdenes destructivos de los huesos,
desérdenes prolifemti\.ros, desérdenes angiogénicos, enfermedades
infecciosas, enfermedades neurodegenerativas y enfermedades virales.

Mis particularmente, las condiciones o enfermedades especificas
que pueden tratarse con los compuestos inventivos incluyen, sin limitacién,
pancreatitis (aguda o crénica), asma, alergias, enfermedad de la membrana
hialina en adultos, enfermedad pulmonar obstructiva cronica,
glomerulonefritis, artritis reumatoide, lupus eritematoso sistémico,

escleroderma, tiroiditis crénica, enfermedad de Graves, gastritis

autoinmune, diabetes, anemia hemolitica autoinmune, neutropenia
autoinmune, trombocitopenia, dermatitis atépica, hepatitis activa crénica,
miastenia grave, esclerosis miltiple, enfermedad inflamatoria intestinal,
colitis ulcerativa, enfermedad de Crohn, psoriasis, enfermedad injerto vs.
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anfitrién, reaccién inflamatoria inducida por endotoxina, tuberculosis,
aterosclerosis, degeneracién muscular, caquexia, artritis psoridtica,
sindrome de Reiter, gota, artritis traumética, artritis rubéola, sinovitis aguda,
enfermedad de las células P pancredticas; enfermedades caracterizadas por
infiltracién masiva de neutr6filos; espondilitis reumatoide, artritis gotosa y
otras condiciones artriticas, malaria cerebral, enfermedad inflamatoria
pulmonar crénica, silicosis, sarcoidosis pulmonar, enfermedad de
reabsorcion dsea, rechazos de aloinjertos, fiebre y dolores musculares
debidos a infeccién, caquexia secundaria e una infeccién, formacion
mieloide, formacién de tejido cicatrizante, colitis ulcerativa, piresis,
influenza, osteoporosis, osteoartritis y desorden dseo relacionado con
mieloma miltiple, leucemia mielégena aguda, leucemia mielégena crénica,
melanoma metastdsico, sarcoma de Kaposi, mieloma miiltiple, sepsis, shock
séptico, y shigellosis; enfermedad de Alzheimer, mal de Parkinson,
isquemias cerebrales o enfermedad neurodegenerativa causada por lesién
traumidtica; desérdenes angiogénicos incluyendo tumores sélidos,
neovasculizacién ocular, y hemangiomas infantiles; enfermedades virales
incluyendo infeccién por hepatitis aguda (inclusive hepatitis A, hepatitis B
y hepatitis C), infecciébn por VIH y retinitis CMV, SIDA < ARC o
rimlignidad, y herpes; infarto, isquemia del miocardio, isquemia en ataques
cardiacos de infarto, hipoxia de los 6rganos, hiperplasia vascular, lesién de
repercusion cardiaca y renal, trombosis, hipertrofia cardiaca, agregacién
plaquetaria inducida por trombina, endotoxemia y/o sindrome de shock
téxico, y condiciones asociadas con prostaglandina-endoperoxidasa-sintasa-
2

Adicionalmente, los inhibidores de p38 de esta invencién inhiben la

expresién de proteinas pro-inflamatorias inducibles tales como

prostaglandina endoperdxido sintasa-2 (PGHS-2), también designada como
ciclooxigenasa-2 (COX-2). En consecuencia, condiciones adicionales
asociadas con p38 incluyen edema, analgesia, fiebre y dolor, tales como
dolor neuromuscular, dolor de cabeza, dolor causado por el céncer, dolor
dental y dolor artritico. Los compuestos inventivos pueden usarse
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igualmente para tratar infecciones virales veterinarias, tales como
infecciones por lentivirus, incluyendo, pero no limitadas a virus de anemia
infecciosa equina; o infecciones por retrovirus, incluyendo virus de
inmunodeficiencia felina, virus de inmunodeficiencia bovina, y virus de
inmunodeficiencia canina.

Cuando los términos "condicion asociada con p38" o "enfermedad o
desorden asociado con p38" se usan aqui, cada uno pretende abarcar todas
las condiciones identificadas més arriba en el texto, repetidas en su
extension, asi como cualquier otra condicién que sea afectada bor la
actividad de la quinasa p38.

Por lo tanto, la presente invencién provee métodos para tratar dichas
condiciones, que comprenden ad.ministmr a un sujeto necesitado de una
cantidad efectiva de por lo menos un compuesto de férmula (I) o su sal.
Los métodos de tratar condiciones asociadas con quinasa p38 pueden incluir
administrar compuestos de formula (I} solos 0 en combinacién uno con otro
y/o otros agentes terapéuticos adecuados utiles en tratar dichas condiciones.
Ejemplares de dichos otros agentes terapéuticos incluyen corticosteroides,
rolipram, calfostina,, CSAIDs, 4-sustituidas imidazo [1,2-A]quinoxalinas
como se divulgan en a Patente de los Estados Unidos No. 4,200,750 yen S.
Ceccarelli y colaboradores, "'Imidazo[1,2-aJquinoxalin-4-amines: A Novel
Class of Nonxanthine A;-Adenosine Receptor Antagonists,” European
Journal of Medicinal Chemistry Vol. 33, (1998), en péginas 943-955;
Interleukin-10, glucocorticoides, salicilatos, dxido nitrico, y otros
- inmunosupresores; inhibidores de translocacion nuclear, tales como
deoxispergualina (DSG); fidrmacos antiinflamatorios no esteroideos

(NSAID:s) tales como ibuprofeno, celecoxib y rofecoxib; esteroides tales

como prednisona o dexametasona; agentes antivirales tales como abacavir;
agentes antiproliferativos tales como metotrexato, leflunomida, FK506
(tacrolimus, Prograf); firmacos citotéxicos tales como azatioprina y
ciclofosfamida; inhibidores de TNF-a tales como tenidap, anticuerpos anti-
TNF o receptor de TNF soluble, y rapamicina (sirolimus o Rapamune) o sus
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derivados.

Los otros agentes terapéuticos ya mencionados, cuando se emplean
en combinacién con los compuestos de la presente invencion, pueden
usarse, por ejemplo, en aquellas cantidades indicadas en la Physicians' Desk
Reference (PDR) o como se determine en otra forma por alguien de
habilidades ordinarias en el arte. En los métodos de la presente invencidn,
dicho(s) otro(s) agente(s) terapéutico(s) puede(n) administrarse antes de,
simultdneamente con, o & continuacién de la administracion de los

compuestos inventivos.

La presente invencién provee también composiciones farmacéuticas
capaces de tratar condiciones asociadas con la quinasa p38, incluyendo
condiciones mediadas por TNF-a , IL-1, y/o IL-8, como se describe
anteriormente. Las composiciones inventivas pueden contener otros
agentes terapéuticos como se describe mds arriba en el texto y pueden
formularse, por ejemplo, empleando vehiculos convencionales sélidos o
liquidos o diluyentes, asf como aditivos farmacéuticos de un tipo apropiado
al modo de administracién deseada (e.g., excipientes, aglutinantes,
éfeservativos, estabilizantes, sabores, etc.) de acuerdo con técnicas tales

como aquellas bien conocidas en el arte de la formulacién farmacéutica.

Los compuestos de formula (I) pueden administrarse por medios
cualesquiera apropiados para la condicion a tratarse, los cuales pueden
depender de la necesidad de tratamiento especifico del sitio o cantidad de
férmaco a administrarse. Generalmente se prefiere la administracién topica
para enfermedades relacionadas con la piel, y se prefiere el tratamiento
sistemdtico para condiciones cancerosas o pre-cancerosas, 8i bien se
contemplan otros modos de administracién. Por ejemplo, los compuestos
pueden administrarse oralmente, tal como en forma de tabletas, cépsulas,
grénulos, polvos, o formulaciones liquidas incluyendo jarabes; tépicamente,

tal como en la forma de soluciones, suspensiones, geles o ungiientos;
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sublingualmente; bucalmente; parenteralmente, tal como mediante
inyeccién subcutdnea, intravenosa, intramuscular o intrasternal o técnicas
de infusién (e.g., como soluciones o suspensiones éstériles inyectables
acuosas 0 no acuosas); nasalmente tal como mediante nebulizador de
inhalacién; topicamente, tal como en la forma de crema o ungliento;
rectalmente tal como en la forma de supositorios; o liposomalmente.
Pueden administrarse formulaciones de dosis unitaria que contienen
vehiculos o diluyentes no toéxicos, de aceptacion farmacéutica. Los
compuestos pueden administrarse en una forma apropiada para liberacién
inmediata o liberacion extendida. La liberacién inmediate o la liberacién
extendida puede lograrse con composiciones farmacéuticas apropiadas o,
particularmente el caso de libemci_én extendida, con dispositivos tales como
implantes subcutdneos o bombas osméticas.

Composiciones ejemplares para administracién tépica incluyen un
transportador tépico tal como PLASTIBASE® (aceite mineral gelatinizado
con polietileno).

Composiciones ejemplares para administracién oral incluyen
siispensiones que pueden contener, por ejemplo, celulosa microcristalina
para imprimir volumen, écido alginico o alginato de sodio como agente de
suspension, metilcelulosa como un promotor de viscosidad, y edulcorantes
o agentes saborizantes tales como aquellos conocidos en el arte; y tabletas
de liberacién inmediata que pueden contener, por ejemplo, celulosa
microcristalina, fosfato dicdlcico, almidén, magnesio estearato y/o lactosa
y/o otros excipientes, aglutinantes, extensores, desintegrantes, diluyentes y

lubricantes tales como aquellos conocidos en el arte. Los compuestos

inventivos pueden administrarse también oralmente mediante
administracién sublingual y/o bucal, e.g, con tabletas moldeadas,
comprimidas, o secadas por congelamiento. Composiciones ejemplares
pueden incluir diluyentes de rdpida disolucién tales como mannitol, lactosa,
sucrosa, y/o ciclodextrinas. Igualmente en dichas formulaciones puede
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haber excipientes de alto peso molecular tales como celulosas (AVICEL®)
o polietilen glicoles (PEG); un excipiente para fomentar la adhesi6n
mucosal tal como celulosa hidroxipropilica (HPC), hidroxipropil metil
celulosa (HPMC), carboximetil celulosa de sodio (SCMC), y/o copolimero
de anhidrido maleico (e.g, GANTREZ®); y agentes para controlar la
liberacién tal como copolimero poliacrilico (e.g., CARBOPOL 934®).
Lubricantes, deslizantes, sabores, agentes colorantes y estabilizantes pueden
agregarse igualmente para facilidad de fabricacién y uso.

Composiciones ejemplares para administracién nasal en aerosol o
inhalacién incluyen soluciones que pueden contener, por ejemplo, alcohol
bencilico u otros preservativos apropiados, promotores para mejorar la
absorcion " y/o biodisponibilidad, y/o otros agentes solubilizantes o

dispersantes tales como aquellos conocidos en el arte,

Composiciones ejemplares para administracién parenteral incluyen
soluciones inyectables o suspensiones que pueden contener, por ejemplo,
diluyentes o solventes no téxicos, de aceptacién parenteral, tal como
mannitol, 1,3-butanodiol, agua, soluciéon de Ringer, una solucién de cloruro
de sodio isotonico, u otros agentes dispersantes o humectantes apropiados y
agentes de suspension, incluyendo mono o diglicéridos sintéticos, y écidos

grasos, incluyendo acido oleico.

Composiciones ejemplares para administracion rectal incluyen
supositorios que pueden contener, por ejemplo, excipientes apropiados no

irritantes, tales como manteca de cacao, ésteres glicéricos sintéticos o

polietilen glicoles, que son sélidos a temperaturas ordinarias pero se lician

y/o disuelven en la cavidad rectal para liberar el firmaco.

La cantidad efectiva de un compuesto de la presente invencién
pueden determinarse por alguien de habilidades ordinarias en el arte, e

incluye cantidades de dosificacién ejemplares para un mamifero de desde
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alrededor de 0.05 a 100 mg/kg de peso corporal de compuesto activo por
dia, que pueden administrarse en una dosis lnica o en la forma de dosis
individuales divididas, tales como desde 1 a 4 veces por dia. Se entenderd
que el nivel de dosis especifica y la frecuencia de dosificacién para
cualquier sujeto particular pueden variarse y dependerén de una variedad de
factores, incluyendo la actividad del compuesto especifico empleado, la
estabilidad metabdlica y la duracién de accién de ese compuesto, la especie,
edad, peso corporal, salud general, sexo y dieta del sujeto, el modo y hora
de administracién, velocidad de excrecién, combinacion de farmacos, y
gravedad de la condicién particular. *Sujetos preferidos para tratamiento
incluyen animales, muy preferiblemente especies mamiferas tales como
humanos, y animales domésticog tales como perros, gatos, caballos, y
similares.* Por lo tanto, cuando aquf se usa el término "paciente", este
término pretende incluir todos los sujetos, muy preferiblemente especies

mamiferas, que estin afectados por la mediacion de niveles de enzima p38.

Compuestos de formula (I), incluyendo los compuestos descritos en
sus ejemplos, se han probado en uno o més de los ensayos descritos mas
adelante y han mostrado actividad como inhibidores de enzimas p38a/p y
TNF-a.

Ensayos Biolégicos

Generacitén de Quinasas p38
c¢DNAs de p38a humana, isozimas P y v se clonaron mediante PCR.
Estas cDNAs se subclonaron en el vector de expresion pGEX (Pharmacia).

La protefna de fusion GST-p38 se expres6 en E. Coli y se purificé de .-

comprimidos bacterianos mediante cromatografia de afinidad usando
glutatién agarosa. La proteina de fusién p38 se activé incubando con
MKKG6 constitutivamente activa. La p38 activa se separé de MKKG6
mediante cromatografia de afinidad. La MKK6 constitutivamente activa se
generd de acuerdo con Raingeaud y colaboradores [Mol. Cell. Biol., 1247-
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1255 (1996)].

Produccién de TNF-a mediante PBMCs estimuladas por LPS
Sangre entera humana heparinizada se obtuvo de voluntarios sanos.

Células mononucleares de sangre periférica (PBMCs) se purificaron de
sangre entera humana mediante centrifugacion de gradiente de densidad
Ficoll-Hypaque y se resuspendieron a una concentracién de 5 x 10/ml en
medio de ensayo (medio RPMI que contenia 10% de suero bovino fetal).
50 ul de suspensién de células se incubaron con 50 ul de compuesto de
prueba (concentracién 4X en medio dé ensayo que contenia 0.2% DMSOQ)
en placas con tejido de cultivo de 96-pozos durante 5 minutos a RT. A
continuacién se agregaron 100 ul LPS (200 ng/ml solucién madre) a la
suspension de células y luego la placa se incubé durante 6 horas a 37°C.
Luego de la incubacién, el medio de cultivo se recogié y almacené a -20°C.
La concentracion de TNF-a en el medio se cuantificé usando un estuche
ELISA estindar (Pharmingen-San Diego, CA). Concentraciones de TNF-a
y valores ICsp para compuestos de prueba (concentracién del compuesto
que inhibfa la produccién de TNF-a estimulada por LPS en un 50%) se
calcularon mediante andlisis de regresion lineal.

Ensayo p38

Los ensayos se llevaron a cabo en placas de 96 pozos con fondo en
V. El volumen de ensayo final era 60 u] preparado de tres adiciones de 20
ul de enzima, sustratos (MBP y ATP) y compuestos de prueba en tampdn de
ensayo (50 mM Tris pH 7.5, 10 mM MgCl,, 50 mM NaCl y 1 mM DTT).
Bacterianamente expresado, p38 activada se pre-incubé con compuestos de
prueba durante 10 minutos antes de la-iniciacién de la reaccion con
sustratos. La reaccién se incubd a 25°C durante 45 minutos y se termind
agregando 5 xl de 0.5 MEDTA a cada muestra. La mezcla de reaccion se
aspiré en un filtermat pre-humedecido usando un Skatron Micro96 Cell
Harvester (Skatron, Inc.), luego se lavé con PBS. Seguidamente el filtermat

se secd en un hormo microondas durante 1 minuto, se traté con cera de
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escintilacién MeltilLex A (Wallac), y se cont6 en contador de escintilacién
Microbeta Model 1450 (Wallac). Los datos de la inhibicién se analizaron
mediante regresion no lineal de minimos cuadrados usando Prizm
(GraphPadSoftware). La concentracion final de reactivos en los ensayos
son ATP, 1 uM; [y-®P]ATP, 3 nM; MBP (Sigma, #M1891), 2 ug/pozo;
p38, 10 nM; y DMSO, 0.3%.

Produccién de TNF-a mediante Ratones estimulados con LPS
Ratones (femeninos Balb/c, de 6-8 semanas de edad, Harlan Labs;

n=8/grupo de tratamiento) se inyectardn intraperitonealmente con 50ug/kg
lipopolisacérido (LPS; cepa de E coli 0111:B4, Sigma) suspendido en
solucién salina estéril. Noventa rpinutos mas tarde, los ratones se sedaron
mediante imhalacién CO,:0, y se obtuvo una muesira de sangre. Se separd
suero y se analiz6 para detectar concentraciones de TNF-alfa por medio de
un ensayo ELISA comercial de acuerdo con las instrucciones del fabricante
(R&D Systems, Minneapolis, MN).

Se administraron los compuestos de prueba oralmente en varios
momentos antes de la inyeccion de LPS. Los compuestos se dosificaron
como suspensiones o0 como soluciones en diferentes vehiculos o agentes

solubilizantes.
Abreviaturas

Para facilidad de referencia, se emplean aqui las siguientes
abreviaturas, incluyendo los métodos de preparacién y Ejemplos que
siguen:

Ph =fenilo

Bz = bencilo

t-Bu = butilo terciario
Me = metilo

Et =etilo

Pr = propilo
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Iso-P = isopropilo

MeOH = metanol

EtOH = etanol

EtOAc = acetato de etilo

Boc = tert-butiloxicarbonilo

CBZ = carbobenciloxi o carbobenzoxi o benciloxicarbonilo

DCM = diclorometano

DCE = 1,2-dicloroetano

DMF = dimetil formamida

DMSO = sulféxido de dimetilo

TFA = 4cido trifluoroacético

THF = tetrahidrofurano

HATU = O-(7-Azabenzotriazol-1-il-N,N,N',N -tetrametiluronio

hexafluorofosfato

KOH = hidréxido de potasio

K;CO, = carbonato de potasio

POCI,; =oxicloruro de fésforo

KOtBu = t-butéxido de potasio

EDC o EDCI = clorhidrato de 1-(3-Dimetilaminopropil)-3-etilcarbodiimida

DIPEA = diisopropiletilamina

HOBt= 1-hidroxibenzotriazol hidrato

m-CPBA = écido m-cloroperbenzoico

NaH = hidruro de sodio

NaOH = hidréxido de sodio

Na,S,05= tiosulfato de sodio

Pd = paladio

Pd/C = paladio en carbono

min = minuto(s)

L =litro

mL = milimetro

pL = microlitro

g = gramo(s)

-30-



4

I

WO 02/40486 PCT/US01/49982

mg = miligramo(s)

mol = moles

mmol = milimole(s)

meq = miliequivalente

RT o rt = temperatura ambiente

ret. t. = tiempo de retencién HPLC (minutos)

sat or sat'd = saturado

ag. = acuoso

TLC = cromatografia de capa delgada

HPLC = cromatografia liquida de alto fendimiento
RP HPLC ™ HPLC de fase reversa

LC/MS = cromatografia liquida de alto rendimiento /espectrometria de
masa

MS = espectrometria de masa

NMR = resonancia magnética nuclear

mp = punto de fusién )

En los Ejemplos, "HPLC Condicién A" se refiere a YMC S5 ODS
4.6 x 50 mm columna Ballistic, 4 mL/min rata de flujo, 4 min elucién de
gmdxente lineal (solvente de iniciacién %B = 0; solvente final %B = 100),
solvente A = 10% MeOH / 90% H,;0 / 0.2% H;PO,.

Meétodos de Preparacién

Generalmente los compuestos de formula I pueden prepararse de
acuerdo con los siguientes esquemas y el conocimiento- de un experto en el
arte. En los esquemas, los grupos R-R¢, Rig, Ry3, Ris, Rz, X y Z son como .
se describen aqui para compuestos de formula (I).
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Esquema 1

D@ﬁm—-% _#;3?;%
e et

Un 2-formilpirrol opcionalmente sustituido (1) se hace reaccionar
con un reactivo aminante, tal como dcido hidroxilamina-O-sulfénico, en un
solvente acuoso a temperatura ambiente, seguido por tratamiento bajo
enfriamiento con una base tal como KOH, para formar compuesto (2).

Compuesto (2) se hizo reaccionar con una base acuosa tal como KOH
a temperatura ambiente para formar compuesto (3). Compuesto (3) se hizo
reaccionar con un agente acilante, tal como acido férmico, en un solvente
acuoso, para formar compuesto (4). Compuesto (4) se cicliza con una base
tal como metéxido de sodio en MeOH con calentamiento para formar
compuesto (5). Compuesto (S) se halogena, e.g, con oxibromuro de
fdsforo a temperatura elevada, para formar-compuesto (6). Compuesto (6)
se hizo reaccionar con una amina tal como: una anilina en un solvente
orgénico, tal como acetonitrilo, para formar producto (7) de Esquema 1.

Compuesto (7) de Esquema 1 donde R; = halégeno puede prepararse

-de compuesto (7) de Esquema 1 donde R; = hidrégeno mediante reaccién

con un agente halogenante tal como bromo en un solvente apropiado tal
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como 4cido acético.

Compuestos (1) pueden obtenerse de pirroles sustituidos mediante
formulacion, e.g., mediante reaccién con oxicloruro de fésforo y DMF. Un
metilpirrol puede obtenerse mediante reduccién de un formilpirrol, e.g.,

mediante reaccion con hidruro de aluminio de litio.

Esquema 2
o
YN\ 2C B’ RS
o A L « p—
1 2 ﬁ _
2? | » 0
1 \ Wﬁ’
H s . NH, s

g X N ?
8
7

E = grupo extractor de electrones tal como éster, nitro o cetona
X' = halégeno

Hacer reaccionar un anién de isocianuro de tosilmetilo (TosMIC) (1)
con un aceptor de Michael tal como crotonato de etilo provee pirrol (2)
disustituido. El tratamiento de pirrol (2) con un agente acilante tal como

cloruro de tricloroacetilo en presencia de un 4cido de Lewis tal como

cloruro de aluminio a desde temperatura ambiente hasta 50 °C, seguido por
tratamiento con metdxido de sodio, proporciona pirrol (3) trisustituido.
Compuesto (3) puede obtenerse calentando un aldehido, tal como
acetaldehido, con 2 equivalentes de isocianoacetato de etilo en presencia de
una base, tal como DBU, en un solvente orgénico, tal como THF.
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Alternativamente, compuesto (3) puede obtenerse siguiendo el
procedimiento de M. Suzuki, M. Miyoshi, y K. Matsumoto J. Org. Chem.
1974,39 (1980).

Pirrol (3) puede aminarse mediante un reactivo aminante, tal como
difenil fosforil hidroxilamina, en presencia de una base, tal como NaH, a
temperatura ambiente en solventes orgénicos, tal como DMF, para formar
pirrol (4) N-aminado. Compuesto (4) se ciclizé calentando a desde 120 a
195 °C con formamida para proporcionar 1,2,4-triazina (5). El tratamiento

de compuesto (5) con un agente halogenante, tal como oxibromuro de
. fésforo, a desde 60 a 115°C, en presencia o ausencia de un co-solvente tal
como DCE, proporciona compuesto (6).

Compuesto (6) se hizo reaccionar con una amina, tal como una
anilina en un solvente orgdnico, tal como DMF, para obtener compuesto
(7). Altermativamente, compuesto (7) puede obtenerse tratando (6) con un
anion de un compuesto heterociclico, tal como oxindol, en un solvente
orgdnico tal como THF.

Un anion de TosMIC (1) puede elaborarse tratando una solucién de él
en DMSO con una base tal como NaH a temperatura ambiente o una

solucion de él en THF con hexametildisilazana a -78 °C.

Esquems 3
- 2'ooc b r
N._.coor® _ _—
i T ot
» 2
R 2 OCH,
—_— b —— / R
. s L “ )
by Hoo Z®%
—_— n‘oo'c%j 2 7
N H
5 ]

en donde P* = grupo protector, R® = R¢ descrito més arriba en el texto
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Un éster apropiado N-protegido de glicina, tal como con un grupo
bencilo, puede agregarse a malonato de dialquil metileno a desde
temperatura ambiente hasta 80°C para obtener compuesto (1). Compuesto
(1) se ciclizo para formar pirrol (2) bajo tratamiento con una base fuerte, tal
como hexametildisilazana de litio, a desde -78°C hasta temperatura
ambiente en un solvente organico tal como THF. Pirrol (2) se alquilé
mediante tratamiento con un agente alquilante, tal como yodometano o
sulfato de dimetilo, en presencia de una base, tal como K;COs, en un
solvente orgénico, tal como acetona o DMF para producir compuesto (3).

Desproteccion de compuesto (3) puede lograrse, cuando protegido
opcionalmente por grupos tales como bencilo, mediante hidrogenacién
sobre un catalizador, tal como Pd, en presencia de formato de amonio.
Compuesto (4) se convirtié en co;npuesto (5) mediante ciclizacién como se
describe para compuesto (5) de Esquema 2.

Hidrolisis del grupo ester en compuesto (5) puede lograrse mediante
tratamiento con una base tal como’KOH acuoso. El dcido resultante puede
acoplarse con una amina en presencia de un agente acoplante, tal como
DCC o PyBrop.

Esquema 4

"2:;‘” : B JR% '

rRooc—¢ S ) H_C‘/LN

Ny?  — N d T
1

2.0
R y N
2

p BY p R
== N - N
H'Nm — . KX N.N/)
3 4

donde X = NR¥, NR'°CO, NR'"CONR!!, NR'*COO0,
NR"S0;, NR'"SO,NR!!, como se describe mds arriba en el texto.
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Compuesto (5) de Esquema 3 puede convertirse en dcido carboxilico
(1) (en donde R, es metoxi 0 como se define aquf en otra forma) mediante
tratamiento con una base tal como KOH acuoso. Este 4cido experimenta
reordenacion de Curtis mediante tratamiento con difenil fosforil azida en
presencia de un alcohol, tal como alcohol bencilico, en un solvente
orgénico, tal como 1,4-dioxano, para proporcionar compuesto (2).

El grupo carbamato de compuesto (2) puede desprotegerse, cuando
protegido opcionalmente por grupos tales como CBZ, mediante
hidrogenacién sobre un catalizador, tal como Pd, para obtener compuesto
(3). El grupo amino de compuesto (3) puede acilarse para formar
compuesto (4), e.g., mediante tratamiento con un é4cido carboxilico en
presencia de un agente acoplante tal como DCC, o sulfonilarse, eg.,
mediante tratamiento con un cloruro de sulfonilo. Alternativamente, el
grupo amino de compuesto (3) puede alquilarse con halogenuros alquilicos
o puede experimentar aminacion reductora con aldehidos en presencia de un
agente reductor, tal como cianoborohidruro de sodio.

Esquema 5
pe Oon
- Dyt
R0oc—/ ™  Rooc”\y’~coor® T
| "

HO  oH R OCH,3 KO  ocm,
l’ﬂw@' - X ,N\ coo! "’z;Lxxl‘
| \ !
P, 4 P oo —_ H 5
— 2% = N
= e

ol

donde P* = grupo protector; R, R = R% y R' = H 0 COOR* como s¢ describe
miis arriba en el texto
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Compuesto (1) (imino dicarboxilato) apropiadamente protegido
puede ciclizarse mediante tratamiento con oxalato de alquilo en presencia
de una base, tal como metéxido de sodio, en un solvente orgénico, tal como
MeOH. Compuesto (2) bajo desproteccién selectiva, tal como con TFA
cuando protegido opcionalmente mediante éster tert-butflico, experimenta
descarboxilacién para proporcionar compuesto (3) donde R'=H. Este paso
se omitié para formar compuesto (3) donde R' = COOR?.

El grupo hidroxi de compuesto (3) puede eterificarse mediante
reaccién con un agente alquilante, tal como sulfato de dimetilo. Compuesto
(4) puede desprotegerse mediante " hidrogenacién, cuando protegido
opcionalmente tal como con un grupo bencilo, para obtener compuesto (5).
Compuesto (5) se convirtié entonces en compuesto (6) en una manera
andloga a la descrita para compuesto (4) de Esquema 3 y compuestos (4) a
(7) de Esquema 2.

Esquema 6
) R x! R OFh B OFh
N =" °N TN
“'°°°<ff\“ R~
| . ’ »
From 1 2

Schems 2

] ’ 3 l
8 4 3

X! = halégeno
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Compuesto (6) de Esquema 2 puede eterificarse en la posicion 4, e.g.,
mediante tratamiento con anién fenéxido para formar compuesto (1).
Reduccién de compuesto (1) con un agente reductor, tal como DIBAL, en
un solvente orgénico, tal como tolueno, proporciona alcohol (2). Oxidacién
del alcohol (2) puede lograrse mediante tratamiento con MnO; a una
temperatura elevada en un solvente orgdnico, tal como tolueno, para formar
(3). Tratamiento de compuesto (3) con un oxidante, tal como m-CPBA en
un solvente organico, tal como DCM, seguido por hidrdlisis acuosa con una
base, tal como bicarbonato de potasio, proporciona el compuesto hidroxi
). '

Alquilacién del grupo fenblico de compuesto (4) con un agente, tal
como yodometano, en presencia de una base, tal como NaH, a desde
temperatuta ambiente hasta 100°C, proporciona compuesto (5). Hidrdlisis
de compuesto (5) puede lograrse mediante tratamiento con un &cido, tal
como HCl acuoso, a una temperatura elevada para proporcionar (6).
Compuesto (6) puede convertirse en compuesto (7) con procedimiento

andlogos a aquellos descritos en Esquema 2.

Esquema 7
) o 0, g Om
Q O \jl ? \ = N
N2 CH \ w)
Compound 3 L
of Scheme 8
o] ¢ OH 'R’
. ~ o’\@r‘
.N/) \N. 2
iy
REL { N N
_— N D
gl \ N.Nf)
()

donde R, R® = R? como se describe mds arriba en el texto
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Compuesto (3) de Esquema 6 puede experimentar un reaccién de
Wittig, e.g., con fosfonatos tal como dietilfosfonoacetato de metilo, en un
solvente orgénico, tal como DCE, en presencia de una base, tal como NaH,
para proporcionar compuesto (1). El doble enlace de compuesto (1) puede
hidrogenarse mediante tratamiento con hidrégeno en presencia de un
catalizador, tal como Pd. Compuesto (2) puede convertirse en (3) mediante
procedimientos descritos en Esquema 2.

Hidrolisis del éster, como se describe més arriba en el texto, seguido
por acoplamiento del dcido resultante con una amina en presencia de un

agente acoplante, tal como DCC, proporciona el compuesto (4).

Egguema 8

HoC HeC H 1pd WG H
o.u : ‘a’m' than RygNHa o,n : To " Res HaN : !""'ﬂ
1 2 3

Compuesto (1) disponible en el comercio puede hacerse reaccionar
con cloruro de oxalilo con calentamiento y luego concentrarse in vacuo y
hacerse reaccionar con una amina R;sNH; en presencia de una base, tal
como diisopropilamina, en un solvente organico, tal como DCM para
proporcionar compuesto (2). Compuesto (2) puede hacerse reaccionar con
hidrégeno en presencia de un catalizador, tal como Pd, en un solvente
alcohélico, tal como EtOH, a temperatura ambiente para proporcionar
compuesto (3). Compuesto (3) puede entonces usarse como en Esquema 9
para producir compuestos (6) de Esquema 9.
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Esquema 9
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Ester 3-metil-1-pirrol-2,4-dietilico puede hacerse reaccionar con
cloramina en éter para producir compuesto (1). Hacer reaccionar
compuesto (1) en formamida con acido acético produce compuesto (2).
Compuesto (2) puede hacerse reaccionar con DIPEA y POCI; en tolueno

para producir compuesto (3). Compuesto (3) puede hacerse reaccionar con

DIPEA y compuesto (4) en DMF para producir compuesto (5). Compuesto
(5) puede hacerse reaccionar en THF con NaOH para producir un dcido
intermedio el cual, bejo tratamiento con HOBt, EDCI y la amina apropiada
(NR;R o) en DMF produce compuestos (6).
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Compuesto (4) puede prepararse 1) haciendo reaccionando écido 4-
amino-3-metilbenzoico disponible en el comercio y N-(tert-
butoxicarbonil)anhidrido en THF para producir una anilina intermedia
BOC-protegida; 2) haciendo reaccionar la anilina intermedio con
clorhidrato de -(3-dimetilaminopropil)-3-etilcarbodiimida, HOBt, y DMF,
seguido por adicion de clorhidrato de metoxiamina y DIPEA para producir
una N-metoxiamida intermedio BOC-protegida; y 3) haciendo reaccionar
esa metoxiamida intermedio en una solucién de HCl en dioxano para
producir compuesto (4) como un sal clothidrato. Alternativamente,
compuesto (4) puede prepararse como se indica en Esquema 8.

Esquema 10

g ° —SloH_

ﬁ'-'.' .J

..-.»z:»n* mam XY

Un hidroxamato (1) sustituido puede hacerse reaccionar con icido,
tal como HCl, en MeOH anhidro, para proporcionar compuesto (2).
Compuesto (2) puede hacerse reaccionar con una base acuosa tal como
KOH con calentamiento para formar compuesto (3). Compuesto (3) se hizo
reaccionar con una amina R,sNH; en presencia de un reactivo acoplante, tal
como HATU, y una base tal como diisopropilamina, en un solvente
orgénico, tal como N-metilpirrolidinona para proporcionar compuestos (4).
Alternativamente, compuestos (4) pueden prepararse generalmente como se
describe en Esquemas 8 y 9. '
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Esquema 11
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Compuesto (1a) disponible en el comercio puede hacerse reaccionar
con un cloruro de sulfonilo en presencia de una base, tal como TEA, en un
solvente orgénico, tal como DCM para proporcionar compuesto (2).
Reaccidn de compuesto (2) con hidrégeno en presencia de un catalizador,
tal como Pd en un solvente, tal como MeOH, produce compuesto (3).
Reacclén de compuesto (3) con cloruro (5) (compuesto 3 de esquema 9) en
un solvente organico, tal como DMF, a temperatura ambiente proporciona
compuesto (6).

Reaccién de compuesto (6) con KOH acuoso con calentamiento
proporciona compuesto (7). Compuesto (7) puede hacerse reaccionar con
una amina R;NH; en presencia de un reactivo acoplante, tal como EDCI, y
una base tal como diisopropilamina, en un solvente orgénico, tal como

DMTF para proporcionar compuesto (8).
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Cloropirrolotriazina (1) (compuesto 3 de Esquema 9) puede hacerse
reaccionar con una anilina (1a) (e.g., compuesto 1 de Esquema 11) en DMF
anhidro a temperatura ambiente para proporcionar compuesto (2). Reaccién
de compuesto (2) con una base acuosa. tal como NaOH con calentamiento
produce compuesto (3). Compuesto (3) puede hacerse reaccionar con una
amina R,NH, en presencia de un reactivo acoplante, tal como HOBt, con o
sin una base tal como diisopropilamina, en un solvente organico, tal como
DMF para proporcionar compuesto (4). Compuesto (4) puede hacerse
reaccionar con hidrégeno en presencia de un catalizador, tal como Pd/C, en
un solvente orgdnico, tal como MeOH para producir compuesto (5).
Reaccién de compuesto (5) con un isocianato en un solvente orgdnico, tal

como DCE produce compuesto (6).
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Esquema 13

n"" "t Rttty °"'nﬂi

S

Compuesto (la) disponible en el comercio (compuesto la de
Esquemas 11 y 12), puede hacerse reaccionar con carbonil diimidazol y con
una amina R;sNH; en un solvente orgénico, tal como DCE, para producir
compuesto (8). Reaccién de compuesto (8) con hidrégeno en presencia de
un catalizador, tal como Pd, en un solvente alcoh6lico tal como EtOH
proporciona compuesto (9). Reaccién de (9) con cloruro (1) en un solvente
orgdnico, tal como DMF, produce compuesto (10). Reaccién de (10) con .
NaOH acuoso con calentamiento proporciona producto (11). Producto (11)
puede hacerse reaccionar con una amina R;NH; en presencia de un reactivo
acoplante, tal como EDCI, y una base tal como diisopropilamina, en un
solvente organico, tal como DMF para proporcionar compuesto (7).
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Esquema 14
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Ester etilico de glicina puede agregarse a cianoacetato de alquil
alcoxi metileno a desde temperatura ambiente hasta 80°C para obtener
compuesto (1). Compuesto (1) se cicliz6 para formar pirrol (2) bajo
tratamiento con una base fuerte, tal como hexametildisilazana de litio, a
desde -78°C hasta temperatura ambiente en un solvente orgénico tal como
THF. Pirrol (2) se convirtié en haluro usando nitrito de sodio en un
solvente orgénico, tal como DMF, y una fuente haluro, tal como CuBr para
producir compt;esto (3). Compuesto (3) puede convertirse en compuesto
(4) usando CuCN en un solvente orgénico tal como NMP a temperaturas
elevadas. Alternativamente, compuesto (2) puede convertirse directamente

en compuesto (4) usando nitrito de sodio en un solvente organico, tal como -

DMF, y una fuente cianuro tal como CuCN. Compuestos (3) y (4) pueden
usarse luego como se describe en esquemas previos (e.g., como compuesto
3 de Esquema 2), para formar compuestos de formula (I) en donde R; es

halégeno o ciano.
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Ademsds, otros compuestos de férmula I pueden prepararse
empleando procedimientos generalmente conocidos por aquellos expertos
en el arte. En particular, los siguientes ejemplos proveen métodos
adicionales para la preparacién de los compuestos de esta invenci6n.

La invencién se describird ahora con més detalles mediante los
siguientes ejemplos de trabajo, los cuales son incorporaciones preferidas de
la invencién. Se realizaron purificaciones HPLC en columnas de fase
reversa (RP) C18 usando mezclas agua MeOH y TFA como. solucién
tampoén. Estos ejemplos son ilustrativos més que limitantes. Puede haber
otras incorporaciones que caen dentro del espiritu y &mbito de la invencion

como se define por las reivindicaciones adjuntas.

Ejemplo 1

1-[2,3-Dihidro-6~(pirrolo[2,1-f][1,2,4]triazina-4-ilamino)-1H-indol-1-

iljetanona a

A. 4-Bromo-pirrolo|2,1-f][1,2,4]triazina

Una mezcla de. 50 mg (0.37 mmol) de pirrolo[2,1-f][1,2,4]triazina-
4(3H)-ona [preparada como se describe en S.A. Patil, B.A. Otter y R.S.
Klein, J. Het. Chem., 31, 781-786 (1994)] y 0.5 g de oxibromuro de fésforo
se calentd y mantuvo a 60°C durante 20 minutos bajo argén. Inicialmente
se obtuvo una fusion de color anaranjado claro que se solidificé a un s6lido
amarillo con calentamiento continuado.. Se agregé hielo agitando
vigorosamente. La mezcla se extrajo dos veces con EtOAc. Los extractos
combinados se lavaron con NeHCO; saturado y salmuera, se secaron
(MgSOy), y el solvente se retiré para proporcionar 63 mg de Compuesto A
crudo como un aceite anaranjado que se cristaliz6 al reposar. (M+H)" =
198", 200"

-46 -



WO 02/40486 PCT/US81/49982

B. Ejemplo1

Una solucién de 60 mg (0.3 mmol) de Compuesto A y 1-acetil-6-
aminoindolina en 1.5 ml de acetonitrilo se agitd durante la noche a
temperatura ambiente bajo argén. Se obtuvo un precipitado blanco el cual
se retird por filtracién. La torta de filtrado se suspendié en 10% de cloruro
de isopropanol/metileno para extraccién. Se agregé NaHCO; saturado y la
mezcla se agité hasta que se obtuvo una solucién. La capa orgénica se
separd y se lavd con salmuera, se secdé (MgSQ,), v se retird el solvente.
Purificacién mediante cromatografia en gel de silice con EtOAc produjo 4%
de Ejemplo 1 como un sélido blanco. (M+H)" =294,

Elfemplo 2
Ester metilico de &cido 4-(2,3-dihidro-1H-indol-1-il)-5-metilpirrolo[2,1-
f](1,2,4]triazina-6-carboxilico

A. Ester metilico de fcido metilpirrol-3-carboxilico

A una solucién 1.0 M de hexametildisilazida de litio en THF (41 mL,
41mmol) a -78°C se agregd gota a gota durante 45 minutos una solucién de
tosilmetil isocianuro (8.1 g, 41 mmol) en THF. Luego de agitar la reaccién
durante 45 minutos més, se agregd una solucién de crotonato de metilo en
THF durante 40 minutos. La reaccidn se calent6 a 25°C y se agité durante
5 horas. La reaccién se diluyé con EtOAc y se lavé con NaHCQO; acuoso
saturedo. La capa acuosa se extrajo tres veces con EtOAc, se seco
(Na,SO,), se concentrd, y purifico mediante cromatografia en gel de silice
fluyendo con una gradiente de 20-30% EtOAc en hexanos para
proporcionar Compuesto A.
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B. Ester dimetilico de dcido 3-metilpirrol-2,4-dicarboxilico

A una suspensién de cloruro de aluminio (106.4 g, 798 mmol) en
DCE (700 mL) a -40°C bajo nitrégeno se agregd gota a gota cloruro de
tricloroacetilo (89 mL, 798 mmol). Se agreg6 una solucién de Compuesto
A (37 g, 266 mmol) en DCE (200 mL). La mezcla de reaccion se calentd
gradualmente a temperatura ambiente y se agité durante el fin de semana
(65 horas). Una mezcla fria y pre-preparada de cloruro de aluminio (53.2 g)
y cloruro de tricloroacetilo (44.6 g) en DCE (450 mL) se agreg6 a 1a mezcla
de reaccién. Luego de 24 horas més, la mezcla se vertié cuidadosamente en
un baiio agua-hielo (2 L) y el pH la solucion se ajustd a 2.0. La capa
orgénica se separd y la capa acuosa se extrajeron con DCM. Los extractos
orginicos combinados se lavamgl con 3 N HCI, salmuera, se secaron
(Na;SO,), 'y concentraron in vacuo para producir un aceite oscuro. Este
aceite se disolvié en MeOH (400 mL), y la solucién resultante se enfrié a
0°C bajo nitrégeno. A esta solucién se agregé metéxido de sodio (25 % en
MeOH) hasta que el pH de la solucién fue 10. Trascurrida 1-hora, la
mezcla se concentrd y luego se diluyé con agua helada (1 L) y el pH de la
mezcle se ajusté a 6. La mezcla se extrajo con DCM (3 x 1 L). Los
extractos combinados se lavaron con NaHCOQ;, salmuera, se secaron
(Na;SO,), y se concentraron in vacuo. El sélido café obtenido se purific
mediante cromatografia en gel de silice fluyendo con EtOAc en hexanos
para proporcionar 44.3 g (84%) de Compuesto B. MS: [M+H]™= 196.

C. Ester dimetllico de dcido 1-amino-3-metilpirrol-2,4-
dicarboxilico
A una suspensién de NaH (60% en aceite, 33 mg, 0.83 mmol) en
DMEF (5 mL) a 0°C se agregé Compuesto B (46 g, 213 mmol) en DMF (3
mL). Después de 10 minutos a 0°C, se agregd difenil fosforil hidroxilamina
(0.19 g, 0.83 mmol) pura seguida por DMF (3 mL). La mezcla de reaccién
se agité durante 2 horas a 25°C y luego se extingui6 con tampodn de fosfato
de pH 7 (15 mL). La mezcla se extrajo con EtOAc (4 x 20 mL). Los
extractos combinados se secaron (Na;SO,) y luego de purificacién mediante
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cromatografia en gel de silice fluyendo con 25-30% EtOAc en hexanos, se
obtuvieron 38 g (84%) de Compuesto C como un sélido blanco. ESI

(M+H]'=213.1.

D. Ester metilico de dcido 5-metilpirrolo[2,1-f]{1,2,4]triazina-
4(3H)-ona-6-carboxilico

Compuesto C (38 g, 179 mmol) se combiné con formamida (400 mL)
y se calenté a 165°C durante 6 horas. La reaccién se diluyé con agua (5
mL), se extrajo con EtOAc (3 x 10 mL), se secé (Na;S0O,), y se concentrd.
El material crudo se purificé lavando con éter/hexanos (7/3) para
proporcionar 33.4 g (90%) de Compuesto D como un sélido blanco. ESI
MS: [M-H]=206.0

E. 4-Cloro-S-metil-6-carbometoxipirrolo|2,1-f][1,2,4] triazina

Oxicloruro de fésforo (2.5 mL) se combiné con Compuesto D (100
1-1-13, 0.483 mmol) y se calenté a 100°C durante la noche. La fusién se dejé
enfriar a temperatura ambiente en EtOAc. La mezcla se neutralizd con
NaHCO; acuoso y se extrajo dos veces con EtOAc. Los lavados organicos
combinados se secaron (Na;SO,), y se concentraron para proporcionar 101
mg (93%) de Compuesto E. MS: (M+H)" = 226.6.

F. Ejemplo2

Una mezcla de Compuesto E (20 mg, 0.09 mmol) e indolina (21 mg, .
0.177 mmol) en CH;CN (1 mL) se agitd durante 4 horas. Seguidamente se
agreg6 DMF (0.2 mL), y la mezcla cruda se purific6 mediante HPLC
preparativa para proporcionar 12.2 mg (45 %) de Ejemplo 2 como un sélido
blanco. [M+H]'=309.2; 'H NMR (CDCl;): 8 8.06 (s, 1H), 7.91 (s, 1H),
7.20 (m, 1H), 7.01 (m, 1H), 6.93-6.91 (m,-2H), 4.15 (t, /7.8 Hz, 2H), 3.81
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(s, 3H), 3.09 (t, J=7.8 Hz, 2H), 2.35 (s, 3H).

Ejemplo 3-6
/I.

v

aa

Compuestos que tienen la férmula (Id), en donde el grupo R, tiene
los valores relacionados en Tabla 1, se prepararon siguiendo los métodos de
Ejemplo 2, usando un compuesto de amina apropiadamente seleccionada en
lugar de indolita en paso F.

TABILA1

Ej. R, Nombre del Compuesto Datos

Ester metilico de cido A-[[3-|MS:[M+H] =341.2;

(hidrazinocarbonil)fenil]  |"HNMR(d-DMSO):5

amino]-S-metilpirrolo[2,1-  [7.79 (s, 1H), 7.58 (s,
f]{1,2,4]triazina-6-carboxdlico{1H), 7.11-7.05 (m,
3H), 6.72 (d, J=8.1Hz,
1H), 523 (brs2H),
3.76(s, 3H), 2.67 (s,

D
£

3H)
4 Ester metilico de dcido 4-[3- [MS: [M+H] = 340.2;
N (acetilamino)fenilJamino}- 5- '"HNMR(CDCly):5 7.81
',':,_ "‘clh metilpirrolo[2,1-f][1,2,4] (s, 1H), 7.75 (s,1H),

triazina-6-carboxilico 7.51 (s, 1H), 7.20-7.07
: (m, 3H), 3.80 (s, 3H),
2.84 (s, 3H), 1.90 (s,
3H)
5 Ester metflico de dcido 4-[( 1 |MS: [M+H] = 366.2;
-acetil-2,3 -dihidro-1H-indol- 'HNMR(CDCl;):5 8.14
6-il)amino]-5-metilpirrolo  [(d, J= 8.6Hz, 1H), 7.95
[2,1-f][1,2,4] triazina-6- (s, 1H), 7.82 (s, 1H),
carboxflico 7.51 (s, 1H), 7.12 (d,
J=8.6 Hz, 1H), 4.03 (t,
J=7.8Hz, 2H), 3.81 (s,
3H), 3.18 (t, J= 7.8 Hz,
2H), 2.67 (s, 3H), 2.19
(s, 3H)
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3
3 ster metllico de &cido 5-  |MS: [M+H] ™= 390.2;
metil-4-[[2-metil-5- 'HNMR(CDCl;):3 8.04
[(metilsulfonil)amino] (br s, 1H), 7.95 (s, 1H),
N fenillamino]pirrolo[2,1-f] 7.87 (s, 1H), 7.09-6.99

[1,2,4]triazina-6-carboxflico |(m, 2H), 3.82 (s, 3H),
3.00 (s, 3H), 2.89 (s,
3H), 2.28 (s, 3H)

Ejemplo 7
Ester metflico de dcido 4<(1 H-Indazol-6-ilamino)-S-metilpirrolo[2,1-
f1{1,2,4]triazina-6-carboxilico

Una mezcla de Compuesto E de Ejemplo 2 (20 mg, 0.09 mmol) y 6-
aminoindazol (18 mg, 0.13 mmol) en CH;CN (1 mL) y DMSO (0.5 mL) se
agité durante 4 horas. La mezcla se filtrd, se lavé con CH;CN, y el material
crudo se purificé mediante HPL.C preparativa para proporcionar Ejemplo 7
como un sélido blanco (13 mg, 45 %). [M+H]*=323.1; 'H NMR (CDCL;): §
8.37 (s, 1H), 7.99 (s, 1H), 7.94 (d, /~7.4 Hz, 1H), 7.68 (d, /~4.2 Hz, 1H),
7.00 (dd, /~7.4, 4.2 Hz, 1H), 3.83 (s, 3H), 2.91 (s, 3H).

Ejemplo 8
Ester metilcio de dcido 5-Metil-4-[[3-
[(metilsulfonil)amino)feniljamino]pirrolo[2,1-f] [1,2,4]trinzina-6-

ca rboxiliu_)
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Z
Compuesto E de Ejemplo 2 se disolvi6 en DMF (2 mL), y ,3

seguidamente se agregé 3-(metilsulfonilamino)anilina (54 mg, 0.3 mmol).

La mezcla de reaccion se agité durante 4 horas bajo argén a 25 °C. La

mezcla de reaccion cruda se purific6 mediante HPLC preparativa. El

material obtenido result6 ser una sal del compuesto deseado. El material se

disolvié en EtOAc y se lavé con NaHCO; saturado. Evaporar el solvente

produjo 24 mg (40 %) de Ejemplo 8. MS: [M+H]" 376.2; '"H NMR (d-

DMSO): & 8.89 (s, 1H), 8.14 (s, 1H), 7.95 (s, 1H), 7.55 (s, 1H), 7.38 (s,

1H), 7.34-7.32 (m, 2H), 7.01 (d, J~8.0 Hz, 1H), 3.81 (s, 3H), 3.02 (s, 3H),

2.82 (s, 3H).

Ejemplo 9
Ester metilico de dcido 4-{[3-(Aminosulfonil)feniljamino]-5-

metilpirrolo[2,1-f] [1,2,4]triazina-6-carboxflico

Compuesto E de Ejemplo 2 (20 mg, 0.09 mmol) se mezclé con 3-
aminobencenosulfonamida (23 mg, 0.13 mmol) en DMF (1 mL) y se agité
durante 4 horas. La evaporacién del solvente extractor y purificacion
mediante HPLC preparativa produjeron 8.6 mg (58 %) de Ejemplo 9 como
un sélido. MS: [M+H]"= 362; '"H NMR (d-DMSO): § 9.08 (s, 1H). 8.18 (s,
2H), 7.98 (s, 1H), 7.91-7.89 (m, 1H), 7.62-7.58 (m, 2H), 7.42 (s, 2H), 3.81
(s,3H), 2.84 (s, 3H)

Ejemplos 10-14
"

(s)
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Compuestos que tienen la formula (Ie), en donde los grupos Z, Ry, y
Rs juntos tienen los valores enumerados en Tabla 2, se prepararon siguiendo
el método de Ejemplo 9, salvo que en vez de 3-aminobencenosulfonamida,

se empled un compuesto amino apropiadamente seleccionado.

TABLA 2
| Ej. -ZR¢Rs Nombre del Compuesto Datos
10 : Ester metilico de 4cido 4- | MS: [M+H] = 418.2; 'H
M [[3-{(Butilamino)sulfonil] | NMR (CDCL;): 5 8.07 (s,
&M fenilJamino}-5- 1H), 7.97 (s, 1H), 7.85 (s,
metilpirrolo[2,1-f] 1H), 7.84-7.82 (m, 1H),
[1,2,4]triezina-6-carboxilico | 7.58 (d, J=8.0 Hz, 1H),
7.49-7.45 (m, 2H), 3.82
(s, 3H), 2.93-2.89 (m,
2H), 2.81 (s, 3H),1.44-
' 1.18 (m, 4H), 0.84 (t,
J=7.4 Hz, 3H)
i1 Ester metilico de &cido 4- | MS: [M+H[ = 376.2; 'H
[[3-(Aminosulfonil)- NMR (CDCly): 8 8.05 (s,
4-metilfeniljamino)- 1H), 7.91 (s, 1H), 6.97
5-metilpirrolo[2,1-] (d. J=7.8 Hz, IH), 6.31 (s,
[1,2,4]triazina-6-carboxilico | 1H), 6.23 (d, J=7.8 Hz,
1H), 4.22 (t, J=7.7 Hz
2H), 3.84 (s, 3H), 2.84 (1,
J=1.7 Hz, 2H), 2.55 (s,
. 3H).
12 Ester metilico de écido 4- | MS:[M+H] =341.2; 'H
H [[6-(Acetilamino)-3- NMR (d-DMSO): &
piridinil}amino]-5- 10.51 (s, 1H), 8.87 (s,
metilpirrolo 1H), 8.53 (s, 1H), 8.14-
[2.1-[1,2,4]triazina-6- 8.01 (m, 3H), 7.93 (s,
carboxilico 1H), 3.80 (s, 3H), 2.83 (s,
3H), 2.32 (s, 3H).
13 Ester metilico de dcido 4- | MS: [M+H]'= 343.2; 'H
[(3.4-Dimetoxi- NMR (CDCh): 5 7.91 (s,
fenil)amino]-5- 1H), 7.85 (s, 1H), 7.21 (s,
metilpirrolo[2,1-f1[1,2,4] | 1H), 7.00 (dd, J=8.6, 2.8
triazina-6-carboxlico Hz, 1H), 6.82 (d, J=8.6
Hz, 1H), 3.84-3.82 (3s,
9H), 2.88 (s, 3H)
14 Ester metilico de 4cido 4- [ MS: [M+H] =324.2; 'H
(2,3 -Dihidro-3 -oxo- NMR (CDCh): 5 9.65 (s,
1H-indazol-2-i1)-5- 1H), 8.14 (s, 1H), 7.85 (s,
metilpimrolo[2,1-f][1,2,4] | 1H), 7.48 (d, J=8.2 Hz,
triazine-6-carboxdlico 1H), 7.42-7.37 (m, 2H),
7.14-7.12 (m, IH), 3.86
(s, 3H), 2.84 (s, 3H)
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15 ‘Ester metilico de 4cido 4-[5- | MS: [M+H]'=366.2; 'H
(Aminocarbonil)-2,3- NMR (CDCl3/CD;OH):
dihidro-2-oxo-1H-indol-3- |8 7.92 (s, 1H), 7.76 (s,
il]-5-metilpirrolo[2,1-f] 1H), 748 (d, J=8.0 Hz,

[1,2,4}triazina-6-carboxilico | 1H), 7.25 (s, 1H), 7.05
(d, J=8.0 Hz, 1H), 3.82
(s, 3H). 2.25 (s, 3H)

Ejemplo 16
Ester metilico de dcido 4-(2,3-Dihidro-2-o0xo-1H-indo}-3-il)-5-

metilpirrolo|2,1-f] [1,2,4]triazina-6-carboxilico

Una solucién de oxindol (5.32 g, 40 mmol) en THF (150 ml) y DMF
(35 ml) se desoxigené purgdandola con argén. Esta mezcla se puso en un
bafio de hielo, y se agregd NaH (60% en aceite, 1.7 g, 42 mmol). Después
de 30 minutos se agregd 4-cloro-5-metil-6-carbometoxipirrolo{2,1-
f][1,2,4]triazina (Compuesto E de Ejemplo 2) (3.38 g, 15 mmol).
Trascurrida 1 hora a temperatura ambiente, la mezcla resultante se
neutralizo con écido acético. El solvente se retiré in vacuo. El residuo se
disolvié en DCM, se lavé con salmuera, y se secé (MgSO,). La solucién se
concentré a un residuo sélido que se trituré con DCM y éter dietilico para
proporcionar el compuesto del titulo como un sélido anaranjado (3.5 g,
72%). MS: [M+H]'=323.1; "HNMR (CDCl,): & 7.86 (s, 1H), 7.74 (s, 1H),

7.37 (s, 1H), 7.19 (d, J=7.6 Hz, 1H), 7.11 (t, /~7.6 Hz, 1H), 7.10 (t, J=7.6

Hz, 1H), 7.06 (d, /=7.6 Hz, 1H), 3.84 (s, 3H), 2.34 (s, 3H).

Ejemplo 17
Ester metilico de dcido 4-(2,3-Dihidro-3-oxo-1H-indazol-1-il)-5-
metilpirrolo[2,1-f] [1,2/4]triazina-6-carboxilico

.54 -
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El anterior Ejemplo 17 se prepar6 siguiendo el método de Ejemplo
16, excepto que se empled 3-indazolinona en lugar de oxindol. [M+H]" =
324; '"H NMR (CDC};): & 8.16 (s, 1H), 8.02-7.99 (m, 2H), 7.83-7.81 (m,
1H), 7.58-7.54 (m, 1H), 7.46 (s, 1H), 3.87 (s, 3H), 2.66 (s, 3H).

Ejemplo 18
Ester metilico de 4-(2,3-Dihidro-l-metil-2-0xo-1H-indol-3-il)-5-
metilpirrolo(2,1-f] [1,2,4]triazina-6-carboxilico

A una mezcla a 0°C de NaH (60%, 5 mg, 0.106 mmol)} en DMF (0.5
mL) se agregd N-metiloxindol (22 mg, 0.15 mmol). La mezcla de reaccién
se agité durante 10 minutos a 0°C. Se agregé Compuesto E de Ejemplo 2
(22 mg, 0.10 mmol) en DMF (1 mL). La mezcla de reaccion se agitd
durante 45 minutos a 25°C y a continuacidn se extinguié con tampdn de .
fosfato a pH 7. La mezcla se extrajo con EtOAc. Los extractos
combinados se secaron (Na;SO,) y purificaron por HPLC preparativa para
proporcionar Ejemplo 18 como un sélido amarillo. MS: [M+H]* 337.2; 'H
NMR (CDCl;): & 7.90 (s, 1H), 7.40 (s, 1H), 7.16 (m, 2H), 7.02 (t, /=7.6 Hz,
1H), 6.90 (d, /~7.6 Hz, 1H), 5.28 (s, 1H), 3.86 (s, 3H), 3.36 (s, 3H), 2.37 (s,
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3H).

Ejemplos 19-24
Ren A

(i)

Compuestos que tienen la férmula (Ie), en donde los grupos Z, Ry, y
Rs juntos tienen los valores relacionados en Tabla 3, se prepararon
siguiendo el método de Ejemplo 18, excepto que en lugar de oxindol, se
empled un oxindol apropiadamente sustituido, y para los Ejemplos 19 y 20,
se utilizaton 2,3-dihidro-2-oxo-1H-bencimidazol (40.2 mg, 0.3 mmol) y
(metilsulfonil)amino]-2-oxo-1H-indol (90 mg, 0.4 mmol), respectivamente,
en lugar de oxindol. Luego de purificacién mediante HPLC preparativa, el
material deseado puede recogerse, concentrarse, y neutralizarse con

NaHCO; acuoso o desililarse con fluoruro de tetrabutilamonio.

TABLA3
Ej. -ZRRs Nombre del Compuesto Datos
19 Ester metilico de Acido 4-'H NMR(CDCL): 6 837
(2,3-Dihidro-2-oxo-1H- |(s, 1H), 8.32 (s, 1H),
benzimidazol-1-il}-5-  [7.95 (br, s, 1H), 7.21-
metilpirrolo[2,1-f] 7.10 (m, 4H), 3.88 (s,
[1,2,4]triazina-6- 3H), 2.51 (s, 3H).
carboxflico
20 Ester metilico de acido 4-|HNMR (CD;0D): § 7.99
[2,3-Dihidro-5- (s, IH), 7.69 (s, 1H),
m [(metilsulfonillamino] -|7.04-7.02 (m, 2H), 6.92
" 2-oxo-1H-indol-3-il]-5- |(d, J= 8.8 Hz, 1H), 3.86
P metilpirrolo[2,1-f] (s, 3H), 2.87 (s, 3H),
[1,2,4]triazina-6- 2.39 (s, 3H).
carboxlico
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21 Ester metflico de 4cido 4-[MS: [M-H] = 400.1; 'H
tm._%“ [5-(Aminosulfonil)-2,3- |NMR (CD;OD): & 8.05

|dihidro-2-oxo0-1H-indol-
3-il]-5-metilpirrolo[2,1-f]

(s, 1H), 7.83 (s, 1H),
7.65 (d, J=8.2 Hz, 1H),

[1,2,4]trinzina-6- 707 (d, J=8.3 Hz, 2H),
carbox{lico 384 (s, JH), 2.28 (s,
3H).
22 Ester metilico de &cido 4-|MS: [M+H]" =446.2; 'H
" [2,3-Dihidro-5-[[2-  |NMR (CDCly/CD;OH):
hidroxietil)amino] 8 7.84 (s, 1H), 7.55 (s,
[° sulfonil]-2-oxo-1H-indol |1H), 7.28 (d, J=8.6 Hz,
) -3-il]-5-metilpirrolo [2,1-|1H), 7.20 (s, 1H), 6.78
: fI[1,2,4]triazina-6- (d, J-8.6 Hz, 1H), 3.78 (s,
carboxilico 3H), 3.60 (t, J=7.4Hz,
. 2H), 2.77 (t, J=1.4 Hz,
2H), 2.20 (s, 3H).
23 CHy Ester metilico de écido 4-[MS: [M+H] =430. 'H
L~ |[5-(Dimetilamino)  [NMR (CDCL):  9.56 (s,
jsulfon il] ~2,3 -dihidro-2-|1H), 8.05 (s, 1H), 7.65-
o oxo-1H-indol-3-il]-5-  |7.54 (m, 3H), 7.15 (d,
metilpirrolo[2,1-f] J=8.2 Hz, 1H), 3.87 (s,
[1,2,4]triazina-6- 3H), 2.73 (s, 6H), 2.43
carboxilico (3H, )
24 oty Ester metflico de 4cido 4-|MS: [M-H]' =414.'H
Js |[2:3-Diidro-s- NMR (CDCI/CDyOH):
M | [(metilamino)sulfonil] -|5 7.98 (s, 1H), 7.76 (s,
2-oxo-1H-indol-3-il]-5- |1H), 7.54 (s, 1H), 7.31
B i metilpirrolo[2,1-f] (d, J=7.6 Hz, 1H), 6.85
[1,2,4]triazine-6- (d, J=7.6 Hz, 1H), 3.82
carboxilico (s, 3H), 2.28 (s,3H), 2.21
(s, 3H).
Ejemplo 25

Ester metflico de dcido 5-Metil-4-(1,2,3,4-tetrahidro-3-oxo-1-
quinoxalinil)pirrolo|2,1-f] [1,2,4]triazina-6-carboxilico

Ejemplo 2, Compuesto E (23 mg, 0.1 mmol) se agitd con 1,2,3,4-
tetrahidroquinoxalin-2-ona (44.4 mg, 0.3 mmol) en DMF (0.5 mL) durante
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1 hora a 50°C. Se agregé agua, y el material sélido resultante se recogi6, se
lavé con agua, y se sec6. E] material se trituré con MeOH, se filtr6, y se
secd nuevamente para proporcionar 20 mg (59%) de Ejemplo 25 como un
s6lido blanco. 'H NMR (d-DMSO): & 8.30-8.25 (m, 2H), 7.12-7.03 (m,
2H), 6.83 (br s, 2H). 4.38 (s, 2H), 3.73 (s, 3H), 2.49 (s, 3H), 1.72 (s, 3H).

Ejemplo 26
Acido 4_-(2,3-Dihidro-2-oxo-lH—indol-S-il)-_S-metilpirrolo[2,l-fl [1,2,4]
trinzina-6-carboxflico

A una solucién de Ejemplo 16 (3.3 g, 10.2 mmol) en MeOH (600
mL) se agregé6 KOH (IN solucion acuosa, 200 mL), y la mezcla se
desoxigené purgéndola con argén. La mezcla de reaccién se calentd a 60°C
durante 20 horas, luego se enfrié y concentr6 a alrededor de SO mL. El
residuo se acidificé con HCI concentrado a pH 4. El sélido Amarillo se
recogio, se lavd con agua, y se secO in vacuo para producir el Compuesto
del titulo (2.9 g, 92%). MS: [M+H]"=307.1; 'H NMR (CD;OD): § 7.94 (s,
1H), 7.71 (s, 1H), 7.18-7.10 (m, 2H), 6.94-6.86 (m, 2H), 2.45 (s, 3H).

Ejemplo 27
Ester etilico de dcido 4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-5-
metoxipirrolo{2,1-f][1,2,4] triazina-6-carboxilico

-58-

a
138



WO 02/40486 . PCT/US01/49982

A. Ester dietflico de dcido [(2-Etoxi-2-
oxoetil)(fenilmetil)amino]metileno] propanodiéico

Ester etilico de N-bencilglicina (5.79 g, 30 mmol) se combiné con

malonato de etoximetileno dietflico (6.48 g, 30 mmol) y se agité a 120°C

durante 1 hora. El material crudo se empled directamente para la siguiente

reaccion.

B. Ester dietilico de écido 1-fenilmetil-3-hidroxipirrol-2,4-
dicarboxilico -

A una suspensién de NaH (60% en aceite, lavada con hexanos, 500
mg, 12.5 mmol) en tolueno (10 mL) se agregé Compuesto A (3.63 g, 10
mmol) en tolueno (30 mL) gota a gota a 50°C. Después de 2 horas, la
mezcla se vertié en agua helada y se acidificé con 1 N HCI acuoso. La
mezcla se extrajo tres veces con EtOAc. Los extractos organicos
combinados se secaron (MgSQO,) y concentraron in vacuo. El material
crudo se purificé mediante cromatt;graﬂa en gel de silice eluyendo con 50%
EtOAc en hexanos para proporcionar 2.70 g (85%) de Compuesto B como
un aceite rosado.

C. Ester dietflico de #cido 1-fenilmetil-3-metoxipirrol-2,4-
dicarboxilico '
Compuesto B (634 mg, 2 mmol) se agit6 en acetona durante 10 horas
a temperatura ambiente con yoduro de metilo (300 mg, 2.1 mmol) y K,CO;
(500 mg). La mezcla se filtrd, concentrd, y purificé mediante cromatografia
en gel de silice eluyendo con 33% EtOAc en hexanos para proporcionar 470
mg (71%) de Compuesto C como un gel.

D. Kster dietilico de cido 3-metoxipirrol-2,4-dicarboxilico

Compuesto C(27 g, 81.5 mmol) en EtOH (1 L) se mezclé con Pd/C
(10%, 4g) y formato de amonio (28 g) y se hidrogend a 40 psi a 90°C
durante 18 horas. La mezcla de reaccion se enfrié a temperatura ambiente,
se filtrd, y concentré. El material crudo (aceite café) se purificé mediante

-59 .-
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cromatografia en gel de silice eluyendo con 25% EtOAc en hexanos para
proporcionar 13 g (66%) de un sdlido marrén,

E. [Ester dietilico de dcido 1-amino-3-metoxipirrol-2,4-
dicarboxflico

A una suspensién agitada de NaH (60% en aceite, 1.76 g, 70 mmol)
en DMF (350 mL) bajo nitrégeno a 0° C se agregd gota a gota una solucién
de Compuesto D (13 g, 54 mmol) en DMF (200 mL). Trascurridos 30
minutos, la mezcla se diluyé con DMF (750 mL), y luego se agregé difenil
fosforil hidroxilamina (15.7 g, 67.4 mmol) y la mezcla de reaccién se dejé
calentar a temperatura ambiente. Después de 6 horas, la mezcla se
concentrd y el residuo se diluyé con agua (1 L) y se extrajo con EtOAc (3x!
L). Los extractos organicos combinados se secaron (MgSQO,), se
concentraron, y purificaron mediante cromatografia en gel de silice
eluyendo con 20% EtOAc en hexanos para proporcionar 13 g (93%) de
sélido.

F.  Ester etilico de dcido 4-hidroxi-S-metoxipirrolo[2,1-f]
[1,24]triazina-6-carboxilico
Compuesto E (100 mg, 0.39 mmol) se combiné con formamida (1
mL) y se calent a 180°C durante 6 horas. La mezcla de reaccion se enfrié
a temperatura ambiente y se diluyd con agua (5 mL). El sdlido que se
formé se recogid, se lavé con agua, y se secO para proporcionar 70 mg
(76%) de Compuesto F. '

G.  Ester etilico de dcido 4-cloro-5-metoxipirrolo[2,1-f]
[1,2,4]triazina-6-carboxilico

o
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Oxicloruro de fésforo (1 mL) se combind con Compuesto F (23.7
mg, 0.1 mmol) y se calent a reflujo durante 2 horas. La fusién se dejo
enfriar a temperatura ambiente y el oxicloruro de fosforo se retird en un
evaporador rotatorio.

H. Ejemplo 27

A una suspensioén de NaH (60%, 44 mg, 1.1 mmol) en THF (1 mL) se
agreg6 oxindol (133 mg, 1 mmol). La mezcla de reaccion se agitd durante
20 minutos a temperatura ambiente y se agregé Compuesto G (0.1 mmol).
La reaccién se agité durante 2 horas a 25 °C. El material crudo se purificé
mediante HPLC preparativa seguida por cromatografia en gel de sflice
eluyendo con EtOAc para proporcionar 5.5 mg (16%) de Ejer.nplo 27 como
un sélido amarillo. MS: [M+H]"=353; 'H NMR (CDCl): & 8.42 (s, 0.4H),
8.10 (s, 0.6H), 7.79 (s, 1H), 7.75-6.88 (m, 4H), 4.33 (m, 2H), 3.57 (s, 3H),
1.37 (m, 3H).

Ejemplo 28
Ester metilico de scido 5-metil-4-[[4-metil-3-[(metilsulfonil)amino]fenil]

amino]pirrolo[2,1-f][1,2,4] triazina-6-carboxilico

A una solucién de Ejemplo 6 (16 mg, 51 pmol) en piridina (1 mL) a
0°C se agregd 4-metil-3-[(metilsulfonil)anilina (4.4 uL, 87 umol). La
mezcla de reaccion se agité durante 1 hora a 0°C y luego se calenté a 25°C
y se agité durante 4 horas. Se agregé agua y la mezcla se extrajo con
EtOAc (3 x 5 mL). Los extractos orgédnicos combinados se lavaron con
agua (10 mL) y salmuera (10 mL) y se secaron (Na,SO,). El material crudo
se purificé mediante cromatografia en gel de silice eluyendo con 2% MeOH
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en cloroformo para proporcionar 6.9 mg (30%) de sélido. MS: [M+H]"
390.2; 'H NMR (CDC): 5 7.93 (s, 1H), 7.86 (s, 1H), 7.77 (s, 1H), 7.35 (4,
J=8.2 Hz, 1H), 7.27 (s, 1H), 7.18 (d, /8.2 Hz, 1H), 6.25 (s, 1H), 3.82 (s,
3H), 3.03 (s, 3H), 2.86 (s, 3H), 2.24 (s, 3H)

Ejemplo 29
Ester fenilmetilico de dcido [4-(2,3-dihidro-2-0x0-1H-indol-3-il)-5-

metilpirrolo[2,1-f][1,2,4] triazina-6-iljcarbdmico

A una solucién de Ejemplo 26 (29 mg, 0.09 mmol) en 1,4-dioxano
(0.6 mL) bajo Ar con mallas moleculares de 4 A recubiertas de polvo se
agregé TEA (10 pL, 71umol), difenilfosforil azida (15 pL, 71 umol) y
alcohol bencilico (12 pL, 0.12 mmol). La reaccién se calenté a 50°C
durante 15 horas. La mezcla se concentré in vacuo Yy se cromatografié
directamente en gel de silice eluyendo con una gradiente de 2-5% MeOH en
cloroformo para proporcionar 8 mg (50%) de un producto intermedio como
un sélido blanco. Oxibromuro de fasforo (5 eq.) se combind con este
intermedio (16 mg, 0.054 mmol) y se calenté a 60°C durante 20 minutos.
La fusién se verti6 en agua helada y se extrajo con EtOAc (4 x 5 mL). Los
extractos se lavaron con NaHCO; acuoso, se secaron (Na;SO;), y se
concentraron in vacuo. El residuo se disolvié en una mezcla de CH,CN
(0.5 mL) y DMF (0.1 mL), y a continuacién se agrego 5-amino-o-cresol (10
mg, 0.081 mmol). La mezcla de reaccién se agité durante la noche bajo
argon a 25°C. El solvente se retir6 in vacuo, y el material crudo se purificé
mediante cromatografia rotatoria en una placa de gel de silice de 1 mm
eluyendo con 2% MeOH en cloroformo para proporcionar el Compuesto del
titulo como un aceite amarillo (5. mg, 13%). MS: [M+H]'= 414; '"H NMR
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(CDCL,): 6 7.94 (s, 1H), 7.82 (s, 1H), 7.41-7.34 (m, 5H), 7.17-7.14 (m, 1H),
7.04-7.02 (m, 1H), 6.93-6.90 (m, 2H), 6.4 (s, 1H), 5.23 (s, 2H), 2.12 (s,
3H).

Ejemplo 30
Ester metilico de dcido 4-(2,3-dihidro-6-metil-2-oxo-1H-pirazolo[2,3-
d]pirimidin-3-il)-5-metilpirrolo|2,1-f][1,2,4]triazina-6-carboxilico

N

A. 6-Metil-5,7-diazaoxindol

A una solucién de (4-amino-2-metilpirimidin-5-il)acetato de etilo
(WO 99/10349, 0.975 g, 5 mmol) en THF (30 ml), se agregd lentamente t-
butdxido de potasio (1 M en THF, 5 mL). Luego de una hora, la mezcla se
neutralizo con dcido acético a pH 5. Los volitiles se retiraron in vacuo y el
residuo se purific6 mediante cromatografia de columna de destello (gel de
sflice, 5-8 % MeOH en DCM) para producir un sélido amarillo (680 mg,
91%).

B. Ester metilico de dcido metilpirrolo]2,1-f][1,2,4]triazina-6-
carboxflico

A una solucién de 6-metil-5,7-diazaoxindol (67 mg, 0.45 mmol) en
DMF (2 ml) y THF (1 ml) se agregé NaH (60% en aceite, 20 mg, 0.5
mmol). Luego de agitar durante 20 minutos se agregé Compuesto E de .
Ejemplo 2 (34 mg, 0.15 mmol). La mezcla se agitd a temperatura ambiente
durante la noche y seguidamente se neutralizd con écido acético. Se agregéd
DCM (10 ml) y el precipitado resultante se recogié y lavé con pequefias
cantidades de DCM y agua y entonces de secé in vacuo para producir el
Compuesto del titulo como un sélido anaranjado (32 mg, 63%). MS:
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(M+H) =359 ,LI 9

Ejemplo 31
Ester metilico de &cido 4-(2,3-dihidro-2-oxo-1H-pirazolo[2,3-b]piridin-
3-il)-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxflico

“N

A una solucion de 7-azaoxindol (véase Tetrahedron-Lett., Vol. 28
(1987), en pégina 4027) (60 mg, 0.45 mmol) en DMF (2 mL) y THF (1 mL)
se agreg6 NaH (60% en aceite, 20 mg, 0.5 mmol). Luego de agitar durante
20 minutos se agregé Compuesto E de Ejemplo 2 (34 mg, 0.15 mmol), y la
mezcla se agitd a temperatura ambiente durante la noche. La solucién se
neutralizé con écido acético, y seguidamente se agregé DCM (10 ml) a la
mezcla. El s6lido resultante se recogid, se lavé con pequefias cantidades de
DCM y agua y se secé in vacuo para producir un sdlido amarillo (35 mg,
72%). LC-MS: (M+H)" = 324,

Ejemplo 32
Ester metilico de dcido 4-(2,3-dihidro-2-0x0-1H-indol-3-il)pirrolo[2,1-

f]11,2,4]triazina-6-carboxilico

Se siguié Ejemplo 2 usando 2-metoxicarbonil pirrol como el pirrol
inicial para proporcionar 4-cloro-6-carbometoxipirrolo[2,1-f]
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[1,2,4]triazina, la cual se convirtié luego en Ejemplo 32 utilizando el mismo

PCT/US01/49982

o un procedimiento similar de Ejemplo 31.

enumerados en Tabla 4, se prepararon mediante el siguiente procedimiento
de Ejemplo 32 empleando reactivos apropiados conocidos en la literatura

Ejemplos 33-36

Compuestos que tienen la férmula (If), en donde R, tiene los valores

(véase, WO 97/42187).
TABLA 4
_ Ej. Ris Nombre del Compuesto
3 F Ester metilico de écido 4-[6-fluoro-2-hidroxi-1H-indol-3-

il]-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxilico

34 Br Ester metflico de cido 4-[6-bromo-2-hidroxi-1H-indol-3-
if]-5-metilpirrolo[2,1-f][1,2,4 ]triazina-6-carboxdlico

as CF; Ester metilico de dcido 4-[2,3-dihidro-2-0x0-6-
(tritluorometil)-1H-indol-3-il]-5-metilpirrolo[2,1-
f]{1,2,4]triazina-6-carboxilico

36 SO;Me  |Ester metilico de dcido 4-[2,3-dihidro-6-(metilsulfonil)-2-

oxo-1H-indol-3-il}-5-metilpirrolo[2,1-f][1,2,4]triazina-6-
carboxilico
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Ejemplos 3749

l'—

L™

A Ejemplo 26 (50 mg, 0.16 mmol) en DMF (1 mL) y DCM-(0.5 mL)
se agregaron PyBrop (113 mg, 0.24 mmol) y DIPEA (0.08 mL, 0.5 mL).
Después de 10 minutos se agregé una amina apropiada. Luego de 15 horas,
la mezcla de reaccién se purific6 mediante RP HPLC preparativa para
proporcionar los compuestos de formula (Ig), arriba en el texto, en donde R,
YRio tienen los valores relacionados en Tabla 5.

TABLA S

El. R; R Nombre del Compuesto

k 1} CH; [4<(2,3-Dihidro-2-0xo-1H-indol-3-

N.\/?{ il)-N,5-dimetil-N-[2-(l-pirrolidinil)
( : etillpirrolo[2,1-f][1,2,4]triazina-6-

carboxamida

38 H 4-(2,3-Dihidro-2-oxo-1H-indol-3-

Q\/}(’ il)-5-metil-N-[2<(1-pirrolidinil)
. |etil]pirrolo[2,1-f][1,2,4]triazina-6-
carboxamida

) H  |4-(2,3-Dihidro-2-oxo-1H-indoi-3-
il)-5-metil-N-[3-(4-morfolinil)

O propiljpirrolo[2,1-f][1,2,4]triazina-
\/\'§; 6-carboxamida

40 H 4-(2,3-Dihidro-2-ox0-1H-indol-3-

Ok/‘?Z il)-5-metil-N-[2-(4-morfolinil)
etil]pirrolo[2,1-f][1,2,4]triazina-6-
carboxamida
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41

4-(2,3-Dihidro-2-oxo-1H-indol-3-
il)-5-metil-N-[3-(4-metil-1-
piperazinil)propil]pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida

42

4-(2,3-Dihidro-2-oxo-1H-indol-3-
il)-5-metil-N-[3-(1H-1,2,3-triazol-1-
il)propil]pirrolo[2,1-f][1,2,4]
triazina-6-carboxamida

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
5-metil-N-[3-(2H-1,2,3-triazol-2-
il)propiljpirolo{2,1-£][1,2,4]
triazina-6-carboxamida

4-(2,3-Dihidro-2-oxo0-1H-indol-3-il)-
S-metil-N-[3(1H-1,2,4-triazol-1-
il)propiljpirrolo[2,1-f][1,2,4]
triazina-6-carboxamida

45

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
5-metil-N-[3-(2-metil-1H-imidazol-
1-il)propil]pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
5-metil-N-[4{(4-morfolinil)
butil]pirrolo[2,1-f](1,2,4]triazina-6-
carboxamida

47

CHs

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
N,5-dimetil-N-[3-(4-
morfolinil)propil]pirrolof2,1-f]
[1,2,4]triazina-6-carboxamida

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
S-metilpirrolo[2,1-f][1,2,4]triazina-
6-carboxamida

49

n i,

4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-
N,5-dimetilpirrolo[2,1-f][1,2,4]
triazina-6-carboxamida

Ejemplos 50-52
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Compuestos que tienen la férmula (Ih), en donde R;s, Y R;s tienen
los valores enumerados en la siguiente Tabla 6, se prepararon mediante el
siguiente proceso, empleando el oxoindol apropiadamente sustituido en

paso C.

A. Acido 5-metilpirrolo [2,1-1] [1,2,4]triazina-4(3H)-ona-6-
carboxilico

A una solucién de éster metilico de 4cido S5-metilpirrolo[2,1-
f1[1,2,4]triazina-4(3H)-ona-6-carboxilico {Compuesto D de Ejemplo 2,
1.035 g, 5.00 mmol) en una mezcla de THF/MeOH/agua (50 mL, 3:1:1) se
agreg6 hidréxido de litio (2.062 g, 49.1 mmol). La mezcla de reaccién se
agité a 55°C durante 12 horas, seguidamente se enfrié a 0°C y se neutralizd
mediante 3N HCI. Los solventes orgénicos se retiraron y la solucién acuosa
se llevo a pH 4 con 1 N HCI. El precipitado resultante se filtrd, se enjuagd
con agua fria, y se secd con aire para producir Compuesto A como un
sélido blancuzco (0.965 g, 100%).

B. 4-Cloro-5-metil-N-[3-(4-morfolinil)propil] pirrolo |2,1-f]
[1,2,4]triazina-6-carboxamida

Una suspensién de Compuesto A (2.00 g, 10.4 mmol) en oxicloruro
de foésforo (8 mL) se agit6 a 100°C durante 4 horas. El solvente se retir6 in
vacuo usando tolueno para ayudar en el retiro. El sélido verde resultante se
suspendié en acetonitrilo (20 mL) a 0°C y se traté con suficiente TEA (5
mL) para lievar la solucién a pH 10. Se agregd 4-(3-aminopropil)morfolina
(1.5 mL, 10.3 mmol), y la solucién se dejé agitar a temperatura ambiente
durante 1 hora. La mezcla de reaccién se vertié en solucién de bicarbonato
de sodio saturado y se extrajo con EtOAc. La capa orgdnica se secd
(MgSO,) y los volétiles se retiraron in vacuo para producir Compuesto B
como un sélido amarillo (1.75 g, 50%).

C. Ejemplos 50-52
A una solucién de un oxoindol apropiadamente sustituido, ie., 5-

=S
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fluoro oxindol para el Ejemplo 50 (36 mg, 0.24 mmol) en DMF (1 mL) se
agregd NaH (5.9 mg, 0.23 mmol). Después de 30 minutos a temperatura
ambiente, se agrego una solucion de Compuesto B (24 mg, 0.072 mmol) en
DMF (1 mL) y la mezcla resultante se agité a temperatura ambiente durante
1 hora. El solvente se retir6 in vacuo y la mezcla se purificé mediante RP
HPLC. Se retird in vacuo MeOH en las fracciones HPLC deseadas y la
solucion acuosa resultante se neutralizé utilizando solucién de bicarbonato
de sodio saturado, luego se extrajo EtOAc. La capa orgénica se secd
(MgSO.;j y los volétiles se retiraron in vacuo. El sdlido obtenido se disolvié
en acetonitrilo/MeOH y se tratd con 1 N HCI en éter dietflico. La mezcla se
agit a temperatura ambiente durante 1 hora y los solventes se retiraron in
vacuo. La sal de HCl del Compuesto del titulo se obtuvo como un sélido
anaranjado (18 mg, 51%).

TABLAG

Ej. Ris, Rin Nombre del Compuesto Datos

S0 |F H 4-(5-Fluoro-2,3-dihidro-2-oxo-1H- MS:
indol-3-il)-5-metil-N-[3-(4- (M+H)"=
morfolinil)propil]pirrolof2,1-f] 453,
[1,2,4]triazina-6~carboxamida

51 H F 4-(6-Fluoro-2,3-dihidro-2-oxo-1H-

indol-3-il)-5-metil-N-{3-(4- —
morfolinil)propil)pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida;

52 |-SO;NH; |H 4-[5-(Aminosulfonil)-2,3-dihidro-2-
oxo-1H-indol-3-il]-5-metil-N-[3-(4- |—
morfolinil)propilipirrolof2,1-f} .
{1,2,4]triazina-6-carboxamida

Ejemplo 53
Ester metilico de &cido 4-(2,3-dibidro-2-oxo-1H-indol-3-il)-5-

metilpirrolo[2,1-f]{1,2,4] triazins-6-propanoico

&
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A. 4-Fenoxi-5-metil-6-carbometoxipirrolo|2,1-f][1,2,4]
triazina

A una solucién de fenol (705 mg, 7.5 mmol) en una mezcla de THF
(10 mL) y DMF (10 mL) se agregé NaH (60% en aceite, 300 mg, 7.5
mmol). Después de 30 minutos, se agregd 4-cloro-5-metil-6-
carbometoxipirrolo[2,1-f][1,2,4]triazina (675 mg, 3.0 mmol - Compuesto E
de Ejemplo 2). Luego de 1 hora, el solvente se retird y el residuo se vertié
en 5% solucién de K,CO; acuoso. Se recogié el precipitado, se lavé con
agua, y se secl in vacuo para proporcionar Compuesto A como un sélido
blanco (800 mg, 94%). MS:(M+H)'=284.

B. 4-Fenoxi-5-metil-6-hidroximetilpirrolo{2,1-f][1,2,4]
triazina

A una solucién de Compuesto A (700 mg, 2.47 mmol) en tolueno (20
mL) a -60°C, se agregd DIBAL (1.5 M en tolueno, 6 mmol). Luego de
agitar a 0°C durante 1 hora, se agregd IN HCI (30 mL) acuoso y la mezcla
se agitdé durante 30 minutos. Seguidamente la mezcla se diluyé con DCM.
La capa orgéanica se separd, se secé (MgSQO,), y se concentrd. El residuo se
purificé mediante cromatografia de columna de destelio (gel de sflice, 2 %
MeOH en DCM) para producir Compuesto B como un sélido (610 mg,
96%). MS: (M+H)" = 256.

C. 4-Fenoxi-5-metilpirrolo|2,1-f]|1,2,4]triazina-6-
carboxaldehido
Una mezcla de Compuesto B (500 mg, 1.96 mmol) y MnO; (3.0 g)en
tolueno (30 mL) se calenté a 60°C durante 1 hora. Luego de enfriar a
temperatura ambiente, la mezcla se filtr6 a través de una almohadilla de gel
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de silice y se lavo con EtOAc. Luego de la concentracién in vacuo, se
obtuvo Compuesto C como un sdlido blanco (420 mg, 85%). MS: (M+H)"
=254

D. Ester metilico de ficido 4-fenoxi-S-metilpirroloj2,-f]
[1,2,4]triazina-6-propenoico.

DBU (1.42 mL, 9.49 mmol) se agregd a una solucién de Compuesto
C (600 mg, 2.37 mmol) y metil dietilfosfonoacetato (1.74 mL, 9.49 mmol)
en DCE (20 mL). Después de agitar a temperatura ambiente durante la
noche, 1a mezcla de reaccién se diluyé con DCM y se lavé con 2% écido
citrico acuoso, salmuera, se sec6 (MgSO,), y se concentrd. El extracto
orgénico se concentrd y. el residuo se purificé mediante cromatografia en
gel de silice y elucién con 20% EtQAc¢/DCM para producir un sélido blanco
(710 mg. 97%). MS: (M+H)" = 310.

E. Ester metilico de 4cido 4-hidroxi-5-metilpirrolo{2,1-
f][1,2,4]triazina-6-propanoico.

Pd/C (10%, 70 mg) se agrego a una solucién de Compuesto D (710
mg, 2.30 mmol) en una mezcla de solvente EtOAc/MeOH/THF/AcOH (100
mL/100 mL/20 mL/2 mL). La suspensién se agito bajo hidrégeno durante 2
horas. La mezcla de reaccién se pasé a través de Celita, la Celita se lavé
con MeOH, y el filtrado se concentré in vacuo para proporcionar el
producto crudo. La trituracién con hexanos produjo Compuesto E como un
sélido blanco (430 mg, 88%). MS:(M+H)" = 236.

F.  Ester metilico de &cido 4-cloro-S-metilpirrolo[2,1-
f]{1,2 4]triazina-6-propancico.
Una mezcla de DIPEA (0.24 mL, 1.4 mmol), Compuesto E (220 mg,
0.94 mmol) y POCl; (3 mL) se calentd en un frasco sellado a 80°C.
Después de 2 horas, la mezcla se enfrib6 a temperatura ambiente y se
concentrd in vacuo para producir un residuo. El residuo se dividi6 en
porciones entre DCM y solucion de NaHCO; acuoso. La capa DCM se
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separd, se secd (MgSO,), y se concentrd in vacuo para producir un sélido
verde oscuro. Purificacién mediante cromatografia en gel de silice y
elucién con 20% EtOAc/DCM proporcioné Compuesto F como un sélido
amarillo (220 mg, 92%). MS: (M+H)" =254.

G.  Ester metflico de dcido 4-(2,3-dihidro-2-oxo-1H-indol-3-

il)-S-metilpirrolo[2,1-f][1,2,4] triazina-6-propanoico.

NaH (60% en aceite, 28 mg, 0.71 mmol) se agregé a una solucién de
oxindol (94 mg, 0.71 mmol) en DMF (2 mL) bajo argén. La mezcla se
agitd durante 10 minutos y se agregé ‘Compuesto F (60 mg, 0.24 mmol).
Luego de 1 hora a temperatura ambiente, la reaccion se extinguié mediante
la adicién de 4cido acético y se diluyé con DCM. La solucién orgénica se
lavé con agua, se secd (MgSO,), y se concentrd in wvacuo para proporcionar
el producto crudo. Purificacién mediante cromatografia en gel de silice y
elusién con 20% EtOA¢/DCM produjo el Compuesto del titulo como un
sélido amarillo puro (78 mg, 94%)." MS: (M+H)'=351.

Ejemplo 54
1,3-Dihidro-3-[S-metoxi-6-(fenilmetoxi)pirrolo[2,1-f][1,2,4] triazina-4-
h il]-2H-indol-2-ona

A. 4-Hidroxi-5-metoxipirrolo|2,1-f] [1,2,4]triazina-6-metanol

Ester etflico de écido 4-hidroxi-5-metoxipirrolo[2,1-f][1,2,4]triazina-
6-carboxilico (Compuesto F de Ejemplo 27 - 3.56 g, 15 mmol) se combiné
con tri-fert-butoxialuminohidruro de litio (solucion 1 M en THF, 60 mL, 60
mmol) y se calent6 a reflujo durante la noche. La mezcla de reaccién se
dejé enfriar a temperatura ambiente y se extinguié con 1 N HCI acuoso. La
mezcla se concentrd para retirar los voldtiles y el material restante se
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combiné con 100 g de gel de silice y se aplicé a una columna de gel de
silice de destello la cual se eluyé con EtOAc para proporcionar 2.65 g
(90%) de Compuesto A. MS: [M+H]'= 196.

B.  KEster [6-(hidroximetil)-5-metoxi-4-oxopirrolo]2,1-f]
[1,2,4]triazina-3(4H)-ill metflico de dcido 2,2-
dimetilpropanoico

Compuesto A (195 mg, 1 mmol) se disolvié en 1.5 mL de DMF. Se

agregd NaH (60% en aceite, 48 mg, 1.2 mmol) y la mezcla de resccién se
agité a temperatura ambiente durante’ 0.5 horas. Se agregé pivalato de
clorometilo (181 mg, 1.2 mmol) y la mezcla se agitd durante 1 hora. Se
agregd agua y la mezcla se extrajo con EtOAc (3 x 10 mL). Los extractos
combinados se secaron (Na;SO,), ;ie concentraron in vacuo y se purificaron
cromatografia de columna de destello en gel de sflice eluyendo con 33%
EtOAc en hexanos para proporcionar 260 mg (84%) de Compuesto B como
un sélido. MS: [M+H]" 310.

C.  KEster [6-formil-S-metoxi-4-oxopirrolo[2,1-f][1,2,4]triazina
~3(4H)-iljmetilico de dcido 2,2-dimetilpropanoico
Compuesto B (740 mg, 2.39 mmol) se suspendié en tolueno (10 mL)
con dibxido de manganeso (835 mg, 9.6 mmol) y se calent6 a 100°C
durante 3 horas. La mezcla de reaccién se enfri6 a temperatura ambiente se
filtrd, y el precipitado se lavé con EtOAc. El filtrado se concentré in vacuo
para proporcionar 660 mg (90%) de Compuesto C como un sélido. MS:

[M-+H]"= 308.

D.  Ester [6-formiloxi-5-metoxi-4-oxopirrolof2,1-][1,2,4]
triazina -3(4H)-il|metilico de dcido 2,2-dimetilpropanoico

o nns

Compuesto C (660 mg, 2.15 mmol) se disolvié en CH,Cl, (10 mL).
Se agreg6 dcido M-cloroperoxibenzoico (57%, 745 mg, 2.46 mmol) con

-7 -
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MgSO, (2.0 g), y la mezcla de reaccién se agité a temperatura ambiente
durante 5 horas. La mezcla se filtr6 y el filtrado se lavé con solucién de
NaHCO; acuoso dos veces, se sec6 (MgSO,), y se concentré para
proporcionar 680 mg (98%) de Compuesto D como un sélido. MS: [M+H]"
" 324.

E. Ester [5-metoxi-4-ox0-6-(fenilmetoxi)pirrolo[2,1-f][1,2,4]
triazina-3(4dH)-illmetilico de dcido 2,2-dimetilpropanoico

Compuesto D (680 mg, 2.10 mmol, 1 eq) se disolvié en acetona (10
mL) seguido por la adicién de bromuro de bencilo (430 mg, 2.5 mmol) y
K2CO;3 (1.0 g, 7.25 mmol). La mezcla de reaccién se agité a 60°C durante
10 horas, se enfrié a temperatura ambiente, y se filtré. El filtrado se
concentro 'y se purifico mediante cromatografia de destello en gel de silice
eluyendo con 25% EtOAc en hexanos para proporcionar 485 mg (60%) de
Compuesto E como un gel. MS:[M+H]'=386;

F. 5-Metoxi-6-(fenilmetoxy)pirrolo[2,1-f][1,2,4]triazina-4(3H)-
ona

Compuesto E (65 mg, 0.17 mmol) se agitd a temperatura ambiente en
una mezcla de MeOH (1 mL) e hidréxido de amonio (0.2 mL) durante 6
horas. La mezcla se concentré in vacuwo, se disolvié en CHCly, y se
purific6 mediante cromatografia de destello en gel de silice eluyendo con
33% EtOAc en hexanos para proporcionar 45 mg (97%) de Compuesto F
como un sélido. MS: [M+H]" =272.

G. 4-Cloro-5-metoxi-6-(fenilmetoxi)pirrolo[2,1-f] [1,2,4]
trinzina
Compuesto F (44 mg, 0.16 mmol) se agitd con POCl,, (0.5 mL) a
60°C durante 3 horas. La mezcla se concentrd in vacuo, se disolvié en
CH;Cl; (2 mL), y se agité con NeHCO; s6lido durante 10 minutos, La
mezcla se filtrd y concentr6 para proporcionar 46 mg (99%) de Compuesto
G como un solido. MS: [M+H]'=286. (el sustituyente Cl puede
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reemplazarse con OCHj luego de estar en MeOH); R.T.=3.265 min (YMC
S5 ODS columna 4.6 x 50 mm, 10-90% MeOH acuoso durante 4 minutos
que contenia0.2% acido fosforico, 4 mL/min, monitoreando a 220 nm); 'H
NMR (CDCl,): § 8.01 (s, 1H), 7.45-7.30 (m, 6H), 5.15 (s, 2H), 4.03 (s, 3H).

H. 1,3-Dihidro-3-|S-metoxi-6-(fenilmetoxi)pirrolo{2,1-f]
[1,2,4] triazina-4-il}-2H-indol-2-ona

A una suspensién de Naﬁ (60% en aceite, 19.2 mg, 0.48 mmol) en
DMF (0.5 mL) se agregd oxindol (63.4 mg, 0.48 mmol). La mezcla de
reaccion se agité durante 1 hora a RT. Se agregé Compuesto G (38 mg,
0.16 mmol, 1 eq), y la mezcla se agitd durante 1 hora. La mezcla se diluyé
con agua y se filtrd. El sélido resultante se trituré con MeOH y se sec6 para
proporcionar 38 mg (62%) del Compuesto del titulo. MS: [M+H]'= 387;
'H NMR (d-DMSO): & 12.83 (br s, 1H), 10.64 (br s, 1H), 7.78 (s, 1H), 7.60
(s, 1H), 7.50-7.31 (m, 6H), 7.02-6.94 (m, 1H), 6.89-6.82 (m, 2H), 5.10 (s,
2H), 3.55 (s, 3H). :

Eiemplos 55-60

Compuestos que tienen la formula (Ii), en donde Rig Riep ¥ Risc .

tienen los valores indicados en Tabla 7,  a continuacién, se prepararon

siguiendo el procedimiento descrito para Ejemplo 54, excepto que

utilizando una fenilamina diferente.
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TABLA 7
Ej. Riga Risy | Rige Nombre del Datos
Compuesto

55 |F H CH; |Ester metilico de dcido |[M+H]=315.2; ™H
4-[(5-fluoro-2- NMR(CDCI3) § 7.97
metilfenil)amino]-5- (brs, 1H), 7.94 (s,
metilpirrolo[2,1-f] 1H), 7.88 (s, 1H),
[1,2,4]triazina-6- 7.13(t, J=8.2 Hz,
carboxilico 1H), 6.77 (dt, J=2.7,

8.3 Hz, 1H), 3.87 (s,
3H), 2.82 (s, 3H),
2.27 (s, 3H)
56 H H  |CH; |Ester metilico de dcido |[M+H] =368.23; 'H
. 4-[[5-[(etilamino) NMR(CDCI3) 5 8.17
ff \g/NVCH' carbonil]-2- (brs, 1H), 7.92 (s,
metilfenil]amino]-5- 1H), 7.83 (s, 1H),
metilpirrolo 746 (d,J=78Hz, ’
[2,1-£}[1,2,4)triazina-6- |1H), 7.23 (d, J=7.7
carbox{lico Hz, 1H), 3.82 (s, 3H),
3.40 (M, 2H), 2.88 (s,
3H), 2.30 (s, 3H),
1.85 (m, 3H).

57 H F CH; [Ester metilico de dcido [[M+H]'=315.1; 'H
4-[(4-fluoro-2- NMR (CDCI3) § 7.99
metilfenil)amino]-5-  |(s, 1H), 7.87 (s, 1H),
metilpirrolo [2,1-f] 7.68 (br s, 1H), 6.99
[1,2.4]triazina-6- (m, 2H), 3.88 (s, 3H),
|carboxflico 2.85 (s, 3H), 2.31 (s,

3H).

58 |H F H |Ester metilico de dcido |[M+H] =301.1; 'H
i4-[(4-ﬂuprofenil) NMR (CDCI13) & 7.94
amino]-S-metilpirrolo (s, 1H), 7.85 (s, 1H),
[2,1-f] [1,2,4]triazina-6- |7.54 (m, 2H), 7.05 (t,
carboxflico J=8.8 Hz, 2H), 3.82

: (s, 3H), 2.82 (s, 3H).

59 H H CH; |Ester metilico de 4cido [[M-+H] =446.2.

W , 4-[[5-[[3-metoxifenil)
amino]carbonil]-2-metil
fenil]amino]-5-
metilpirrolo[2,1-f]
[1,2,4]triazina-6-
carboxilico
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H H CH; |Ester metilico de Acido [[M+H] =355.1.
?" N 5-metil-4-[2-metil-5-
I “CHy [(metilamino)
carbonil]Fenoxi]

pirrolo[2,1-f][1,2,4]
triazins-6-carboxilico

Ejemplo 61
N-Ciclobutil-4-[[S-[(metoxiamino)carbonil]-2-metilfenil] amino}-5-
metilpirrolo[2,1-f][1,2,4] triazina-6-carboxamida

e

4

El Compuesto de Ejemplo 61 se prepard como se indica a
continuacién, usando el Esquema 9 descrito més arriba en el texto, en donde
Compuestos (A)-(E) poseen las estructuras sefialadas a rengl6n seguido.

A una solucién de éster 3-metil-1-pirrol-2,4-dietilico (100 mg) (J.
Heterocyclic Chem. Vol. 34 (1997), en paginas 177-193; Heterocycles, Vol.
50 (1999), en péginas 853-866; Synthesis (1999), en piginas 479-482) en
DMF (0.44M) se agreg6 NaH o KOtBu (1.2 equiv) a temperatura ambiente.
Esta solucién se agité durante 30-45 minutos. Se agrego cloramina en éter
(ca. 0.15M, 1 eq.) por medio de una jeringa. La solucion se agité durante
1.5 hora o hasta que el material inicial se convirtié en el producto como se
juzgd mediante andlisis HPLC. La reaccién se extingui6 seguidamente con
Na,S;0; acuoso y se extrajo con EtOAc o Et;0. Los extractos organicos se

-77-

g
IST



WO 02/40486 : PCT/US01/49982 /‘4

|58

lavaron con agua y salmuera y después se secaron sobre sulfato de sodio.
Compuesto A se obtuvo en un rendimiento >90%. NH,Cl en éter se
prepard de acuerdo con el procedimiento de Nunn, J. Chem. Soc. (C),
(1971) en pégina 823.

B.

)
- \- N,u)

A una solucién de Compuesto A (2 g) en formamida (8 mL) se
agregé écido acético (20% en peso), y la mezcla se calenté a 120°C durante
24 horas. 'La mezcla de reaccién se e_nﬁ‘it;) y se agregé agua (32 mL) para
precipitar el producto. Se recogieron los sélidos mediante filtracién y se
lavaron con EtOAc para proporcionar Compuesto B como un sélido
amarillo (90%). '

C.

A una solucién de Compuesto B (10 g, 45.2 mmol) en tolueno (150
mL) se agregé DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) y POCl; (5.05 mL,
54.2 mmol, 1.2 equiv) y la mezcla de reaccién se calenté a 120-125 °C
(temperatura de bafio de aceite) durante 20 horas. La mezcla de reaccién se
enfrié y se vertid6 en NaHCO;-agua-tolueno helado saturado (450 mL-450
mL-150 mL) y se agité rdpidamente para asegurar la extincion del exceso .
de POCl;. Se separaron las capas (se filtran a través de celita si se forma
una suspension) y la capa organica se lavé nuevamente con NaHCO;
saturado. La capa orgénica se sec6 sobre Na;SO,, se filtrd y concentrd in
vacuo para producir Compuesto C como un sélido amarillo marrén (9.9g,
95%).
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H
O *HgN N~

Una mezcla de écido 4-amino-3-metilbenzoico disponible en el
comercio (100 g, 0.66 mol) y N-(tert-butoxicarbonil)anhidrido (150 g, 0.68
mol) en THF (1000 mL) se calent6 lentamente a 50°C durante la noche. La
mezcla resultante se enfri6 a temperatura ambiente y el solvente se retird en
un evaporador rotatorio. Los sélidos resultantes se trituraron con hexanos y
se secaron in vacuo para producir 151 g (91%) de la anilina intermedio
cruda protegida BOC como un sélido rosado claro.

Al sélido rosado pélido anterior se agregé EDCI (127 g, 0.66 mol),
HOBt (90 g, 0.66 mol), y DMF (1000 ml), y la mezcla resultante se agit6 a
temperatura ambiente durante 30 minutos seguida por la adicién de
clorhidrato de metoxiamina (55 g, 0.66 mol) en una porcién. Luego de
agitar durante 10 minutos, la mezcla se enfri6 usando un bafio helado. Se
agregé DIPEA (250 ml, 1.4 mol) a una velocidad tal que se mantuviera la
temperatura de reacci6én interna por debajo de 25 °C. Una vez concluida la
adici6n, se retird el bafio helado y la reaccién se agitd durante la noche a
temperatura ambiente. La mezcla de reaccion se dividié en partes entre 0.5
L de agua y 1.5 L de EtOAc y se separaron las capas resultantes. La
porcidén acuosa se extrajo con EtOAc adicional (400 mL x 3), y los
extractos organicos combinados se lavaron con agua (300 mL x 3), 0.5 N
HCI acuoso frio (400 mL x 2), y agua (500 mL). Seguidamente el producto
se extrajo con 0.5 N NaOH acuoso frio (300 mL x 3) y los extractos
acuosos bisicos combinados se neutralizaron a pH = 8 mediante una lenta
adicién de 0.5 N HCI acuoso frio. El sdlido resultante que se precipitd se
recogié mediante filtracién y se lavé con agua fria. El sélido himedo se
decolord en EtOH caliente con carbdn vegetal activo para producir 106 g de
s6lido blanco como la N-metoxiamida intermedio protegida BOC.

A una lechada del sélido anterior (91 g, 0.32 mol) en 1,4-dioxano
(400 mL) a temperatura ambiente se agregé una solucion 4M de HCI en
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dioxano (400 mL), y la mezcla resultante se agité a temperatura ambiente
durante la noche. Se agregé éter dietflico (1000 mL) y el sélido precipitado
se recogié mediante filtracion y se trituré con una mezcla caliente de
EtOH/H;0 (4:1 v/v). Secar el sélido resultante in vacuo produjo 53 g de la
sal hidroclorato puro (Compuesto D) como un sélido blanco. 'H NMR (d-
DMSQO): 6 9.5-9.9 (br. s, 1H), 7.75 (s, 1H), 7.55 (d, 1H), 7.36 (d, 1H), 3.70
(s, 3H), 2.38 (s, 3H).

A una solucion del Compuesto D (41.2 g, 190 mmol) en DMF (230
mL) se agregé DIPEA (33.1 mL, 180.7 mmol, 0.95 equiv), y el recipiente
de reaccion se calentd a 55 °C (temperatura de bafio de aceite). Se agregd
Compuesto C (45.6 g, 190 mmol) sdlido en varias porciones durante 10
minutos y el frasco se enjuagd con DMF (150 mL) y se agregé a la
reacciéon. La reaccion se calenté durante 10 horas a 55 °C y se enftio a
tt;mperalm'a ambiente. A continuacién la mezcla se vertié en 1.5 L agua
diluida a 2.2 L con hielo lentamente durante 10 minutos. Se ajusto el pH a
6 y los sblidos se agitaron durante 1 hora. Se filtraron los sélidos, se
lavaron con agua (2x200 mL}) y se secaron sobre el filtro para producir 71.9
g de éster crudo. Seguidamente el sélido se suspendié en acetonitrilo (450
mL) y se calentd agitando simultineamente a 50 °C durante 1 hora. La
mezcla se enfrid y se filtré para producir 64.2 g de producto (pureza >99%).

Estos sélidos se disolvieron luego en EtOH caliente (2.8 L) y se agregé .

carbén decolorante (6.4 g) seguido por calentamiento a reflujo durante 15
minutos. La mezcla se filtré entonces a través de una almohadilla de celita
y el frasco de reaccién se enjuagd con EtOH caliente (1 L). Después se
concentrd el filtrado caliente a ~1 L de EtOH mediante destilacion tras lo

cual el producto comenz6 a cristalizar de una solucion a un volumen de 2.5

&
160



WO 02/40486 : PCT/US01/49982

L. La solucion se enfri6 y puso en un lugar fresco agitando
simultineamente durante 40 horas. Se filtraron los s6lidos y se enjuagaron
con 1/1 EtOH/Et;O (500 mL) para producir 58.5 g de Compuesto E como
un sélido blanco (80%).

F. Ejemplo 61

A una solucién de éster Compuesto E (22.5 g, 58.7 mmol) en THF
(205 mL) se agreg6 1 N NaOH (205 mL) y la mezcla de reaccién se calentd
a 50 °C durante 16 horas. Se retird el THF in vacuo y la mezcla se acidificd
a pH 4-5 con IN HCl acuoso para precipitar el producto. La mezcla
heterogénease agité durante 1 hore, se filtré y se lavé con agua (150 mL) y
éter (150 mL). Los sé6lidos recogidos se secaron parcialmente sobre el filtro
para producir el dcido intermedio crudo como un sélido blanco himedo el
cual se empled sin purificacion adicional.

A una solucién de del écido himedo en 300 mL de DMF se agregé
HOBt (11.9 g, 88.0 mmol), EDCI (16.9 g, 88.0 mmol) y 1.3 equivalentes
(117 mmol) de ciclopropil-amina como la base libre 0o como la sal
clorhidrato. La mezcla se agité durante 30 minutos para solubilizar los
s6lidos, se puso en un bailo de agua fria, y se agregé DIPEA (20.4 mL, 117
n:'l-mol) se agregl lentamente a través de una jeringa. La mezcla de reaccién
se dejé agitar a temperatura ambiente durante 1 hora, luego se vertio en
agua helada agitada rdpidamente (1.2 L) para precipitar el producto.
Después de agitar durante 3 horas, se recogieron los sélidos mediante
filtracién de succion, se lavaron con agua (150 mL) y éter (2x100mL), y se
pusieron a secar con aire mediante filtracién de succién para producir
Ejemplo 61 (92-98%) como un sélido blanco.

A
/61



WO 02/40486

valores indicados en Tabla 8 se prepararon siguiendo los mismos métodos
expuestos mds arriba en el texto en Esquema 9 y Ejemplo 61, utilizando
diferentes aminas (NR:R,0) en el Gltimo paso.

R,

PCT/US01/49982
Ejemplos 62-115
Hy
(ITc)

AIO

Compuestos que tienen la formula (Ilc), en donde R; y Ry poseen los

Adicionalmente, cada
Compuesto puede recristalizarse usando una mezcla 7 a 1 EtOH/agua para

producir producto analiticamente puro como un sdlido cristalino blanco.

metilfenil]amino]-5-metilpirrolo[2,1-
f][1,2,4]triazina-6-carboxamida

TABLA 8
EJ. R; Ry Nombre del Compuesto Datos
MS/HPLC
62 CH; |N-(2,2-Dimetilpropil)-4-[[5- 4393
—CHy—C(CHa)s | ™7 |1t i amino)carbonil]-2- 3.43 min
metilfenil]Jamino}-N,5-dimetilpirrolo
[2,1-f][1,2,4]triazina -6-carboxamida
63 H |4-[[5-[(Metoxiamino)carbonil]-2- _ |397.3
—CR—(CHa), metilfeniljamino]-5-metil-N-(1-  |2.79 min
metiletil)pirrolo[2, 1-f}[1,2,4]
triazina-6-carboxamida
64 H |4-[[5-[(Metoxiamino)carbomil]-2-  |411.4
£y metilfenilJamino}-5-metil-N-(2-  |3.14 min
—°"'z'°§m' metilpropil)pirrolo [2,1-f] [1,2,4]
trinzina-6-carboxamida
6S H |[N<2,2-Dimetilpropil)4-[[5- 4253
—CH—C(CHa) [(metoxiamino) Carbonil]-2- 3.35 min
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66 4-[[5-[(Metoxiamino)carbonil]-2-  [397.2
—(CH2):CH, mn!lilfeni|]ami1'no]-5-mctil-l:ll-l 2.88 min
propilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida
67 N<(1,1-Dimetiletil)4-[[5- 4112
—C(CHy), [(metoxiamino)carbonil]-2- 3.1 min
metilfeniljamino]-5-metilpirrolo[2,1-
f] [ 1,2,4]triazina-6-carboxamida
68 4-[[S-[(Metoxiamino)carbomil]-2-  [413.2
—(CH—OCH, metilfeniljamino]-N-(2-metoxietil)} |1.99 min
5-metilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida
69 N-Ciclohexil4-[[5- 4374
[(metoxiamino)carboril]-2- 2.88 min
metilfenil]lamino]-5-metilpirrolof2,1-
f1[1,2,4]triazina-6-carboxamida
70 ' 4-[[5-[(Metoxiamino]carbonil]-2- (459.3
£Ha metilfeniljamino]-5-metil-N-[(1R)-1-}2.85 min
_é_O feniletil]pirrolo[2,1-f][1,2,4]triazina-
H 6-carboxamida
7 4-[[5-[(Metoxiamino)carbonil]-2- _ [459.3
Ve metilfeniljamino]-5-metil-N-[(15)-1- |2.85 min
—-c—@ feniletil]pirrolo[2,1-f]
H [1,2,4]trinzina-6-carboxamida
(7] N-[(4-Fluorofenil)metil]4-[[5- 4634
.. [(metoxiamino)carbonil]-2- 2.83 min
—cu.—Q—F metilfeniljamino}-S-metilpirrolo[2,1-
f][1,2,4]triazina-6-carboxamida
3 4-[[.5-[(Metoxiamino,ycarbonil]-2- |475.4
metilfenil]Jamino]-N-[(2- 2.83 min
metoxifenil)metil]-5-
—CHy metilpirrolo(2,1-f][1,2,4]triazina-6-
carboxamida
74 4-[[S-[( Metoxiamino)carbonil]-2- |446.2
_ N mefilfeniljamino]-S-metil-N-(4- 1.45 min
G < /> piridinilmetil)pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida
75 4-[{5-[(Metoxiamino)carbonil]-2-  |460.3
— metilfeniljamino]-S-metil-N-[2-(4 [1.81 min

piridinil)etil]pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida
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76 4-[[5-[(Metoxiamino)carbonil]-2-  [466.4
_w_,,o metilfenilJamino]-5-metil-N-[2-(- |1.56min
piperidmil)etillpirrolo[2,1-f] [
1,2, 4]triazina-6-carboxamida
77 4-H5-1(Metoxiamino)carbonil]-2- _ |468.3
—«»u.—o metilfenil]smino}-5-metil-N-[2-(4- (1.38 min
morfolinil)etil]pirrolo[2,] -
f1[1,2,4]triazina-6-carboxamida
78 HO N-[(IR, 2S)-2,3-Dihidro-1H-inden-1- (487.4
; il]4-[[5-[(metoxiamino)carbonil]-2- | 2.74 min
metilfenil]amino]-S-metilpirrolo[2,1
-f] [1,2,4]triazina-6-carboxamida
79 oH N-I(1S,2R)-2,3-Dihidro-1H-inden-1- [487.2
¥ il]-4-[[5-[(metoxiamino)carbonil]-2- [2.74 min
""8 metilfeniljamino)-5-metilpirrolo[2,1-
f1[1,2,4]triazina-6-carboxamida
80 N-Ciclopropil4-[[5- 395.3
[(metoxiamino)carbonil]-2- 2.64 min
'—4 metilfenil]amino]-S-metilpirrolo[2, 1-
f11,2.4}triazina-6-carboxamida
81 N-Ciclopentil-4-[[5- 423.0
[(metoxiamino)carbonil]-2- 3.15 min
—‘O metilfenilJamino]-5-metilpirrolo[2,1-
f][1,2,4]triazina-6-carboxamida
. .82 \ N-[2-(4-Fluorofenil)etil]-4-[[5- 471.3
[(metoxiamino)carbonil]-2- 3.53 min
metilfenillamino]-5-metilpirrolo[2,1-
f{1,2,4]triazina-6-carboxamida
F .
83 N<(Ciclohexilmetil)-4-([5- 4513
[(metoxiamino)carbonil}-2- 3.70 min
—cH,—-O metilfenjiJamino]-5-metilpirrolo[2,1-
f](1,2,4]triazina-6-carboxamida
84 4-[[5-[(Metoxiamino)carbonil]-2-  (439.3
metilfenilJamino}-5-metil-N- 2.76 min
'—cHrO [(tetrahidro-2-furanil)metil]
pirrolo[2,1-f][1,2,4}triezina-6-
carboxamida

N
J8Y
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85 H |N-2-1H-indol-3-iletil)4-[[5- 4983
~=(CHi—" N [(metoxiamino)carbonil}-2- 3.39 min
metilfenilJamino]-5-metilpirrolo[2,1-
£][1,2,4)triazina-6-carboxamida
86 H |N-Butil4-[[5- 411.2
—(CH)—CHa | {(metoxiaminc)earbonil]-2- 3.16 min
metilfenilJamino]-5-metilpirrolo[2,1-
fI[1,2,4]triazina-6-carboxamida
87 H |[N-(Ciclopropilmetil)4-[[5- 409.1
{(metoxiamino)carbonil]-2- 2.90 min
—~ch—~<] metilfeniljamino}-5-metilpirrolo[2,1-
f][1,2,4]triazina-6-carboxamida
88 cHy H [4[[5-[(Metoxiamino)arbonil]-2-  |425.3
N metilfeniljamino]-5-metil-N-(2- 3.43 min
CH;3 metilbutil)pirrolo[2,1-f][1,2,4]
—CHy triazina-6-carboxamida
39 H [N-(2-Furenilmetil)}-4-[[5- 435.1
/ \ [(metoxiamino)carbonil]-2- 2.95 min
—cu,—(o) metilfenil]Jamino]-5-metilpirrolof2,1-
f][1,2,4]triazina-6-carboxamida
9 H |4-[[5-[(Mctoxiamino)carbonil]-2-  |451.2
—cH (/ \5 metilfenilJamino]-5-metil-N2-  |3.16 min
3 s’ tienilmetil)pirrolo[2,1-f][1,2,4]
triazina-6-carboxamida
.91 H [4-[[5-[(Metoxiamino)carbonil]-2-  |475.3
—(Gﬂdr°—© metilfenilJamino}-5-metil-N-(2-  |3.43 min
fenoxietil)pirrolof2,1-f]
[1,2,4]triazina-6-carboxamida
92 Cia H |4[[5-[(Metoxiamino)carbonil]-2-  |451.2
metilfenil]amino]-5-metil-N-(2- 3.56 min
—D metilciclohexil)pirrolo{2,1-f]
[1,2.4]triazina-6-carboxamida
93 CH3 |N-Etil4-[[5-[(metoxiamino) 3972
—CHCH, carbonil]-2-metilfeniljamino]-N,5- [2.59 min
dimetilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida -
%4 H [4[[5-[(Metoxiamino)carbonil]-2-  |437.1
—CHxCFs metilfeniljamino]-S-metil-N-2,2,2- | 3.01 min

trifluoroetil)pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida

-85 -
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95 N~2-Fluoroetil)4-[[5>- 4012

—CH—CH—F [(metoxiamino)earbonil]-2- 2.44 min
metilfenil]amino]-5-metilpirrolo[2,1-
f][1,2,4]triezina-6-carboxamida

% N~2,3-Dihidro-1H-inden-2-i)4-[[5- [471.2
[(metoxiamino)carbonil]-2- 3.56 min

—O© metilfenillamino]-5-metilpirrolo[2,1-
fI[1,2,4]triazina-6-carboxamida

97 N-Etil-4-[[5-[(metoxiamino) 3833

—CHrCH, carbonil]-2-metilfeniljamino}-5- | 2.58 min
metilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida

98 5 [Metoxiaminoyoarbonil 2 4872

| metilfenil]amino]-5-metil-N- 3.40 min
(2,2,3,3,3-pentafluoropropil)pirrolo
HC-CHrCHs [2,1-0][1,2,4]triazine-6-carboxamids
99 4-[[5-[(Metoxiamino)carbonii]-2- _ |426.5
—(CH)—N(CHy), metilfeniljamino]-5,7-dimetil-N<(I- |1.38 min
metiletil)pirrolo[2,1-f]
[1,2,4]triezina-6-carboxamida
100 'N-(4-Fluorofenil}4-[[5- 4492
\@\ [(metoxiamino)carbonil]-2- 2.92 min
metilfenil]amino]-5-metilpirrolo[2,1-
F f][1,2,4]triazina-6-carboxamida

101 4-[[5-[(Mctoxiamino)carbomil]-2- _ |461.2
metilfenilJamino]-N~(2-metoxifenil)- | 2.97 min
5-metilpirrolo{2, 1-f][1,2,4]triazina-6-
carboxamida )

102 4-[[5-[(Metoxiamino)carboril]-2- _ |475.4
metilfenil Jamino}-N-[(3- 2.75 min
metoxifenil)metil]-5-

?‘Gﬂh metilpirrolof2,1-f][1,2,4]triazina-6-
carboxamida

103 &-[[5-1(Mctoxiamino)carbomil]-2- _ |499.1
metilfenilJamino}-5-metil-N-[3-  [3.39 min
(trifluorometil)fenil]pirrolof2,1-

: f][1,2,4]triazina-6-carboxamida
104 pe N-[(2,6-Diclorofenil)metilj4-[[>- _ |513.1
[(metoxiamino)carbonil]-2- 3.10 min
_m,_D metilfeniljamino}-5-metilpirrolof2, 1-
f)[1,2,4]triazina-6-carboxamida
o

&
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105 oK N-[(1S)-1-Ciano-2-feniletil| 4-[[5- |484.3
- [(metoxiamino)carbonil]-2- 2.88 min
metilfenil]amino]-5-metilpirrolo[2,1-
L@ f1[1,2,4]triazina-6-carboxamida
106 4[5 [(Mctoxiamino)carbomil] 3~ |459.3
metilfenil]Jamino]-5-metil-N-(2- 2.91 min
—«W:—O feniletil)pirrolo[2,1-f][1,2,4] triazina-
6-carboxamida
107 4-[[5-[(Metoxiamino)carbonil]-2-  [446.2
~—CH <' > metilfenil]amino]-5-metil-N-(2- 1.51 min
piridinilmetil)pirrolo[2,1-f]
[1,2,4]triazina-6~carboxamida
108 4-[[5-(Metoxiamino)carbonil]-2-  |4452
_q’_@ metilfenilJamino]-5-metil-N- 2.69 min
(fenilmetil)pierolof2,1-1[1,2,4]
triazina-6-carboxamida
109 | 4-[[5-[(Metoxiamino)carbonil]-2- _ |452.3
N Oh metilfenillamino]-S-meti-N<4- | 3.50 min
—(/.jr metil-2-tiazolil)pirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida
110 4-[[5-[(Metoxiamino)carbonil]-2-  [411.2
CHy metilfenil]Jamino]-5-metil-N-[(1R)-1-! 3.20 min
metilpropil]pirrolo[2,1-f] [I
——CH—CH,—CH, ,2,4]triazina-6-carboxamida
111 4-[[5-[(Metoxiamino)carbonil]-2- |411.2
Ny metilfeniljamino]-S-metil-N-[(18)-1- [3.20 min
—CH~CHy—CH, metilpropil]pirrolo[2,1-f)
[1,2,4]triazina-6-carboxamida
112 N-[(3-Fluorofenil)metil]4-[[5- 46322
[(metoxiamino)carbonil-2- 2.84 min
_%d metilfenillamino}-5-metilpirrolo[2,1-
f][1,2,4]triazina-6-carboxamida
113 N N-{1 ~(4-Fluorofenil)etil]4-[[5- 4713
[(metoxiamino)carbonil}-2- 2.93 min
metilfeniljamino}-5-metilpirrolo[2,1
-f] [1,2,4]triazina-6-carboxamida
114 N-[(2,4-Difluorofenil)metil}-4-[[5- |481.2
[(metoxiamino)carbonil]-2- 2.92 min
F“”"‘Q’F metilfenilJamino]-5-metilpirrolo[2, 1-
fJ[1,2,4]triazina-6-carboxamida
F

-87-
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115 - H [N-[(2,6-Difluorofenil)metl]4-[[5- |481.1
[(metoxiamino)carbonil]-2- 2.70 min
_c,;.@ metilfeniljamino]-5-metilpirrolof2,1-
f]{1,2,4]triazina-6-carboxamida
F

Ejemplos 116-119

H.

(IId)
Compuestos que tienen la férmula (IId), en donde los grupos R,
poseen los valores indicados en Tabla 9, se prepararon siguiendo los

mismos métodos expuestos més arriba en el texto en Esquema 9 y Ejemplos
62-115. '

TABLA 9
- Ej. Ry Nombre del Compuesto Datos
116 3-[{6-[(Hexahidro-4-metil- 452.1
1H-1,4-diazepin-1-il) 1.63 min
—cHiy |carbonil]-5-metil pirrolo[2,1-
¢ N\ | f][1,2,4]triazina-4-ilJamino]-
N-metoxi-4-metilbenzamida
117 N-Metoxi-4-metil-3-[[5- 4252
metil-6-(4- 1.82 min
- morfolinilcarbonil)
pirrolo[2,1-f][1,2,4]triazina-
4-illamino]benzamida
118 N-Metoxi-4-metil-3-[[5- 5134

metil-6-[[4-(fenilmetil)-1- | 3.45 min
—O—%—O piperidiniljcarbonil]

pirrolo[2,1-f][1,2,4]triazina-
4-illamino]benzamida
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119

"'"Q

N-Metoxi-4-metil-3-[[5-
metil-6-(1-
pirrolidinilcarbonil)
pirrolo[2,1-f][1,2,4]triazina-
4-ilJamino]benzamida

4092
2.16 min

F,

X
K

Ejemplos 120-124

T

(IIe)

Corﬁpuestos que tienen la férmula (Ile), en donde X y R; poseen los

valores indicados en Tabla 10, se prepararon siguiendo el mismo o similar

procedimiento como en Esquema 9 y Ejemplo 61, salvo que en el primer

paso se utilizo éster 3-trifluorometil-1-pirrol-2,4-dietflico disponible en el

comercio en lugar de éster 3-metil-1-pirrol-2,4-dietilico.

TABLA 10
Ej. No. X Nombre del Compuesto Datos
: MS/HPLC
120 o —CH;—CH, |Ester etilico de acido 4-[[5-| 438.2
\\ [(Metoxiamino) 3.76 min
P carbonil]-2-metilfenil] amino]-
0 5-(trifluorometil)pirrolo[2,1-
| f1[1,2,4]triazina-6-carboxlico
121 —CH;—CH; |N-Etil4-[[5- 4372
o {(metoxiamino)carbonil]-2- 2.99 min
\ metilfenil)amino)-5-
S (trifluorometil)pirrolo[2,1-f]
l'r [1,2,4]triazina-6-carboxamida

-30.-
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122 —CH;-CH,;-CH, |4-[[5-[(Metoxiamino) 451.3
\ carbonil]-2-metilfenil] amino}-| 3.21 min
}——- N-propil-§-
HN (trifluorometil)pirroio[2,1-f]
| [1,2,4]triazina-6-carboxamida

123 o CHy 4-[[5-[(Metoxiamino) 4653
\é carbonil]-2-metilfenil] amino}-] 3.36 min

| —CH—CHa—cHa [N-[(15)-1-metilpropil]-5-
un” e (trifluorometil)pirrolo[2,1-f] [
| 1,2,4]triazina-6-carboxamida

124 o A{[5-[(Metoxiamino) 5132
CHy carbonil]-2-metilfenil] amino]-| 1.72 min
e—| ¥ N-[(1S)-1-
N -—ﬁ—@ feniletil]-5-
| (trifluorometil)pimolo[2,1-f] [
1,2,4]triazina-6-carboxamida

Ejemplo 125
Acido metanosulfénico de N-etil-4-[[5-[(metoxiamino)carbonil]-2-

metilfeniljJamino}-5-metilpirrolo|2,1-f][1,2,4]triazina-6-carboxamida
Hy

H;
~0

W tu,
d 'H},c'(i[,'o )

Ejemplo 97 como una base libre se cargé con acetona (10 ml/g Ej.
106), y la funda se calentd a S0-60°C. Se inici6 el reflujo a 55-57°C, y la
mezcla se agitd durante 30 minutos a 50-60°C. Se agregd é&cido
metanosulfénico (1.2 eq.), y se observd una leve exoterma. La lechada se
agité a 50-60°C hasta que DSC mostrd en dos muestras consecutivas la
conversién completa de la base libre (mp 220-222°C) en la sal de mesilato
(mp 259261 °C). La lechada se enfri6 a 20-25°C durante
aproximadamente 30 minutos y, a continuaci6n, se agité6 durante por lo
menos 30 minutos con la temperatura mantenida a 20-25 °C. Entonces se
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filwrd la lechada, se lavd con acetona, y se secd in vacuo a 40-50°C a un
LOD (limite de deteccién) <0.5% para proporcionar Ejemplo 125 como un
s6lido blanco cristalino (rendimiento 90-95%).

[M+H]'= 478.4. El procedimiento anterior puede emplearse para preparar
sales de mesilato de otros compuestos de Férmulas (I) y (II) contenidas

aqui.

Ejemplo 126

N-Etil-5-metil-4-{[2-metil-5-[[[3(trifluorometil)fenil Jamino]
carbonil]fenil)amino]pirrolo[2,1-f][1,2,4]triazina-6-carboxamida

t;\_é(k,, 0 O

/\: N.:"J CFy

A. A unalechada de 2.0 g (4.2 mmol) de Compuesto (1) de Esquema 10,
en donde R; es etilo, en 12 mL. de MeOH anhidro se agregaron 18 mL de
una solucién 4N solucién de HCl anhidro en dioxano a temperatura
ambiente. La solucién transparente resultante se agit6 a temperatura
ambiente durante 16 horas y la mezcla de reaccién se concentré in vacuo.
El aceite resultante se disolvié en 16 mL de solucién 1.5 N de KOH acuoso
y se calenté a 50°C durante 3 horas. Luego de enfriar a temperatura
ambiente, la mezcla se diluyé con 50 mL de agua y se agregd 10% HCI
acuoso hasta que el pH era apropiadamente 3 6 4. El producto precipitado
resultante se recogié mediante filtracién de vacio y se lavé con 50 mL de
agua y se secd in vacuo para producir 1.47 g (99%) de Compuesto (3) de
Esquema 10. Una muestra analitica de este producto se preparé mediante
recristalizacion de 10% acetonitrilo acuoso. '"H NMR (CD;OD): & 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
(9, 2H), 2.86 (s, 3H), 2.36 (s, 3H), 1.25 (s, 3H). LCMS (M+H") = 354.2.
HPLC (Condicion A): 2.24 minutos.

-91-
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Una mezcla de Compuesto A (40 mg, 0.11 mmol), HATU (65 mg,

0.17 mmol), diisopropilamina (20 pL, 0.11 mmol), y 3-trifluorometilanilina
(36 mg, 0.22 mmol) en 0.3 mL de N-metilpirrolidinona se calenté a 80°C
durante 16 horas, y la mezcla de reaccién se purificé mediante RP HPLC

preparativa para producir 41 mg (74%) de Ejemplo 126 como un sélido
marrén claro. 'H NMR (CD;OD w/ TFA): 5 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") =
497.47. HPLC (Condicién A) : 3.30 minutos.

Ejemplos 127-129

LT

&/

)

Compuestos de Férmula (IIf) se prepararon como se describe para

E:i-emplo 126, salvo que se seleccionaron sustratos y aminas apropiados para

producir compuestos donde R; y Ry, tienen los valores indicados en Tabla

11.

TABLA 11

Ej. R; Ry Nombre del Compuesto Datos
127 Et 4-[[5-[[(4~Cianofenil) 'H NMR (CD;OD): 5
;s" amino]carbonil]-2- 7.93 (brs, 1H), 7.84-
n metilfeniljamino]-N-etil-5- |7.86 (d, 3H), 7.74 (d,
CN |metilpirrolo[2,!- 1H), 7.62 (d, 2H), 7.58
£1[1,2,4]triazina-6- (s, 1H), 7.40 (d, 1H),
carboxamida 3.30 (q, 2H), 3.21 (s,

3H), 2.76 (s, 3H), 1.14
{t, 3H). LCMS
(M+H"=454.18.
HPLC (Condicién A) :
2.86 min.

17
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128 _ 5-Metil4[[2-metil-5- |LCMS (M+H) =
Z . [(fenilamino)carbonil]  |505.27. HPLC
O/‘Sﬂ ¥ fenillamino}-N-[(1S)-1-  |(Condicién A): 3.34
0 feniletil]pirrolo[2,1- min.
11[1,2,4]triazina-6-
carboxamida

129

it

aol

4-[[5-[[(4-Ciano-
fenil)amino]carbonil]-2-
metilfenilJamino]-5-metil-
N-[(18)-1-feniletil]pirrolo
[2,1-£1[1,2,4]triazina-6-
carboxamida

LCMS (M+H) =
530.23. HPLC
(Condicién A): 3.35
min.

Ejemplo 130

N-Etil-4-[[5-[[(3-fluorofenil)sulfonilJamino]-2-metilfenil] amino]-5-

mmol), seguido por TEA (7.0 ml, 50.2 mn_nol) via una jeringa. La mezcla

q‘,,.,,o "
‘i_bl- L&
/N' ..-ﬁl

ungwb,p

metilpirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida

A una solucién de 4-metil-3-nitroanilina [Compuesto (11) de
Esquema 11)(3.72 g, 24.5 mmol)] en 150 ml de DCM a temperatura
ambiente se agregd cloruro de 3-fluorobencenosulfonilo (5.00 g, 25.7

2
75

resultante se agité durante 20 horas y el solvente se retird in vacuo. El

residuo se disolvi6 en DCM (600 mil), se lavé con NaHCO; acuoso
saturado, se-secd sobre sulfato de sodio, se filtr6, y se concentrd in vacuo
para producir 8.00 g de un sélido oscuro el cual se tritur6 con DCM para

producir 5.46 g de sélido amarillo. Una porcién de este sdlido (1.63g) se

-93-
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disolvi6 en 10 ml IN NaOH acuoso y 20 ml THF, y la solucion se ag{té a
temperatura ambiente durante 20 horas. El solvente se retir6 in vacuo y el
residuo se acidificd con 3N HCl a un pH de 2. El sélido precipitado
resultante se recogié mediante filtracién para producir 1.02 g (94%) de un
s6lido amarillo claro como el Compuesto A deseado. HPLC (Condicién A)
= 299 min. 'HNMR(DCl3) § 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m, 2H),
7.32 (m, 1H), 7.28 (m, 2H), 2.54 (s, 3H).

B.

un;"'fof"

A 0:20 g (0.64 mmol) de Compuesto A en MeOH (10 ml) se agregd
10% Pd/C (20 mg) y la mezcla se agité bajo un balén de hidrégeno durante
6 horas a temperatura ambiente. La solucion se filtré6 a través de una
almobhadilla de celita y el solvente se retird in vacuo para producir 0.18 g
(100%) de Compuesto B como un sélido vidrioso, incoloro. HPLC
(Condicién A): 1.77 minutos. LCMS M+H" (m/z) 281.

C.

S

Compuesto B (0.18 g, 0.64 mmol) y 0.15 g (0.64 mmol) de 4-cloro-5-
meﬁlpixrolotiazina—G—eﬁlcarboxilato (Compuesto 8 de Esquema 11) en

DMFanhidro se agitd a temperatura ambiente durante 20 horas. La reaccién |

se extinguié con la adicién de agua fria y NaHCO; acuoso saturado. El
sélido se recogid, se lavé con agua, y se secé in vacuo para producir 0.27 g
(91%) de Compuesto C como un sélido amarillo claro. HPLC (Condicién
A: 3.49 minutos. LCMS M+H" (m/z) 484.

P
Y
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Una solucién de 0.27 g (56 mmol) de Compuesto C en 1 ml de IN
NaOH acuoso y 3 ml de MeOH se calenté a 60°C durante 12 horas. El
MeOH se retir6 in vacuo y la porcién acuosa se acidificéd con 1IN cloruro de
hidrégeno acuoso a pH ~2. EIl sélido precipitado resultante se recogid, se
lavd con agua, y se secO in vacuo para producir 0.25 g (98%) de Compuesto
D como un sdlido amarillo pdlido. HPLC (Condicion A): 2.93 minutos.
LCMS M+H' (m/z) 456.

E. Ejemplo130

Una mezcla de 30 mg (66 umol) de Compuesto D, EDCI (19 mg, 98
umol), HOBt (13 mg, 98 umol) y base de Hunig (43 pL, 0.25 mmol) se
agitd a temperatura ambiente durante 0.5 hora. Se agregé clorhidrato de
etilamina (10 mg, 0.13 mmol) y la mezcla se agité durante 16 horas. La
mezcla cruda se purific mediante cromatografia RP HPLC preparativa
para producir Ejemplo 130. HPLC (Condicién A): 2.83 minutos. LCMS
M+H" (m/z) 483.

Ejemplos 131-132

Ejemplos 131 y 132 como se muestra en la Tabla 12 se prepararon de
Compuesto D de Ejemplo 130 y una amina apropiada como se describe en .
Ejemplo 130, paso E.

-95 -
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TABLA 12
Ej. Compuesto Nombre del Compuesto Datos
131 4-[[5-[[(3- HPLC
Fluorofenil)sulfonil]amino] -|(Condicion
;’%’ 2-metilfenillamino]-N-{(1S)- |A): 2.89 min.
} ..J 2-metoxi-1-metiletil]-5- MH' (m/z)
A~ R metilpirrolo[2,1-f] 527.
[1,2,4]triazina-6-carboxamida
132 4-[[5-[[(3- HPLC
Fluorofenil)sulfonillamino] -|(Condicion
O {2-metilfeciljamino]-5-metil- |A): 3.23 min.
» N-[(1S)-1-feniletil]pirrolo[2,1-[MHr  (m/z)
d " f1[1,2,4]triazina-6- 559.
carboxamida

Ejemplos 133-141

Compuestos que tienen la férmula (IIg), en donde X y R, poseen los
valores indicados en Tabla 13 se prepararon de dietil-2,4-dimetilpirrol-3,5-
dicarboxilato disponible en el comercio siguiendo el mismo procedimiento
o uno similar descrito mds arriba en el texto para la preparacién de 5-
desmetil pirrolotriazina.
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TABLA 13

Ej. X R; Nombre del Datos
Compuesto

133 «CO;x- Kt Ester ctilico de dcido 4-[398.2, M+H
[[5-[(Metoxi- 3.13 min, A
amino)carbonil]-2-
metilfenil]amino]-5,7-
dimetilpirrolo
{2,1,f)(1,2,4]triazina-6-
carboxilico

134 | -C(=O)NH- Et N-Etil-4-[[5- 397.2, M+H
[(metoxiamino) 1.70 min, A

" |carbonil]-2-
metilfenil]amino}-5,7-
dimetilpirrolo[2,1-
£1[1,2,4]triszina-6-
carboxamida

135 | -C(=O)NH- 4-[[5-L{Metoxi- 473.3, M+H

HaC amino)carbonil]2-  [2.51 min, A

metilfenil]Jamino]-5,7-
dimetil-N-[(15)-1-
. feniletil]pirrolo
[2,1-f1[1,2,4)triazina-6-
carboxamida

136 | -C(=O)NH- ~CH(CH;3)x 4-[[5-[(Metoxi-amino) [411.2. M+H
carbonil]-2- 1.81 min, A
metilfenil]Jamino]-
5,7-dimetil-N<1-
metiletil)pirrolo  [2,1-
f1[1,2,4]triazina-6-
carboxamida

137 | -C(=O)NH- 4-[[5-[(Metoxi- 4602, M+H

. - |amino)carbonil]-2- 1.30 min, A
N metilfenil]amino]-5,7-
dimetil-N-(2-

piridinilmetil)pirrolo
[2,1-£1[1,2,4]triazina-6-
carboxamida

138 -CO;- H Acido 4-[[5-]370.2, M+H
[(Metoxiamino) 221 min, A
carbonil]-2-
metilfenillamino]-5,7-

. |dimetilpirrolo
[2,1-f111,2,4]triazina-6-
carboxilico
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139 | -C(=O)NH- 4-[[5-[(Metoxi-emino) [482.1, M+H

ﬂ carbonil]-2- 1.21 min, A
/™~ |metilfenil]aminc]-5,7-
/ dimetil-N-[2-(4-

morfolinil)etil]

pirrolo[2,1-f][1,2,4]
triazina-6-carboxamida

140 | -C(=O)NH- 4-[[5-[(Metoxi- 480.2, M+H

amino)carbonil]-2- 1.39 min, A
O{_/\ metilfenillamino]-§,7-
dimetil-N-[2-(1-

piperidinil)etil]pirrolo
[2,1-1{1,2,4]triezina-6-
carboxamida

141 | -C(~O)NH- N-[2-(Dimetilamino)  [440.2, M+H

HyC etil]-4-[[5-[ 1.09min, A
(metoxiamino)

, N~ carbonil]-2-

HsC metilfenilJamino]-5,7-

dimetilpirrolo

[2,1-£1[1,2,4]triazina-6-

carboxamida

Ejemplo 142
4-[[5-[[(Etilamino)carbonilJamino]-2-metilfeniljamino]-5-metil-/N-
propil pirrolo[2,1-f][1,2,4]triazina-6-carboxamida

A. Ester etilico de dcido S-metil-tl—[(2-metil-5-nitrofenil)amino]
pirrolo|2,1-f][1,2 4] triazina-6-carboxilico

DS

/0 "

Una suspensién de cloropirrolotriazina (Compuesto 1 de Esquema 12)
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(2.03 g, 8.47 mmol) y 3-nitro-5-metil anilina (1.41 g, 9.3 mmol) en DMF
(25 mL) se agité a temperatura ambiente durante 24 horas. Se agregé agua
(125 mL) durante 30 minutos y la solucién se agitd durante 1 hora tras la
cual el pH se ajustd a neutro con NaHCO, acuoso saturado. Los sélidos se
filtraron, se lavaron con agua, y se secaron para producir Compuesto A
(2.589 g, rendimiento 85%) como un sélido marrén pélido.

B. Acido S-metil-4-[(2-metil-5-nitrofenil)amino]pirrolo|2,1-f]
[1,2,4]triazina-6-carboxilico

A una solucién de Compuesto A (825 mg, 2.32 mmol) en THF (2
mL) y MeOH (1 mL) se agregé 1N NaOH (6 mL) y la reaccién se calentd a
60°C durante 24 horas. La mezcla de reaccion se enfri6, se concentré para
retirar los solventes orgénicos, y el pH se ajust6 a neutro con 1 N HCl. Los
s6lidos se filtraron, se lavaron con agua, y se secaron para producir
Compuesto B. LCMS (M+H") =328.1. HPLC (Condicién A): 3.40

minutos.

C. 5-metil-4-[(2-metil-S-nitrofenil)amino]-N-propilpirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida

Una solucién de 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 luego se agregd n-propil amina
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(0.38 mL, 6.4 mmol). La reaccion se agitd durante 4 horas y se agregé agua
para precipitar el producto. Los sélidos se filtraron y purificaron mediante
cromatografia de columna en silice (33% acetato de etilo/hexanos) para

producir Compuesto C (0.79 g, rendimiento 93%) como un sélido blanco.

'HNMR (CDCl): 5 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), 2.41 (s, 3H),
1.58 (m, 2H), 1.16 (1, J=7.5 Hz, 3H). LCMS (M+H") = 369.3. HPLC
(Condicién A): 3.42 minutos.

D. 4-[(5-Amino-2-metilfenil)amino}-5-metil-N-propilpirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida

Una solucién de Compuesto C (794 mg, 2.16 mmol) y 10% Pd/C
(250 mg, himedo) en MeOH (20 mL.)) se desgasific6 y se volvi6 a llenar
con hidrégeno tres veces y se agité durante 2 horas. La solucién se filtré y
concentré para producir Compuesto D (691 mg, rendimiento 95%). 'H
NMR (CDCl;) 8 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 (1, J=7.3 Hz, 3H).
LCMS (M+H") = 339.2. HPLC (Condicién A): 2.39 minutos.

E. Ejemplo 142

A una suspensién de 25.6 g (0.076 mmol) de Compuesto D en 0.3
mL de DCE se agregaron 22 uL de isocianato de etilo a temperatura
ambiente. La mezcla de reaccion se calentd a 50°C durante 12 horas, luego
se enfrid, y se agreg6 isopropanol (I mL). El producto precipitado
resultante se recogié mediante filtracion de vacio y se lavé con 1 mL de
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isopropanol y se secé in vacuo para producir 19.6 mg (63%) del Compuesto
del titulo como un producto puro. 'H NMR (CD,;0D): § 7.94 (s, 1H), 7.70
(s, 1H), 7.60 (s, 1H), 7.23 (br s, 2H), 7.44 (d, 1H), 3.23 (q, 2H), 2.84 (s,
3H), 2.24 (s, 3H), 1.66 (m, 2H), 1.16 (t, 3H), 1.02 (t, 3H). LCMS (M+H") =
410.2. HPLC (Condicién A): 2.82 minutos.

Ejemplos 143-148

(Ih)
Compuestos que tienen la férmula (IIh), en donde Ry posee los
valores relacionados en la Tabla 14 se prepararon siguiendo el
procedimiento indicado para Ejemplo 142, usando diferentes isocianatos en

el Gltimo paso.

TABLA 14
Ej. Rys ‘Nombre del Compuesto Datos
MS/HPLC
143 5-Metil-4-[[2-metil-5- 458.2
[[(fenilamino)carbonil]amino] 3.40 min
fenillamino]-N-propilpirrolo[2,1-
37 f1[1,2,4]triazina-6-carboxamida
144 5-Metil-4-[[2-metil-5-[[[(3- 472.5
metilfenil)amino]carbonil] 3.60
‘©\ amino]feniljJamino]-N-
X propilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida
145 oN 4-[[5-[[(4-Cianofenil)amino] 483.3
carbonil]amino]-2-metilfenil} 348
’©/ amino]-5-metil-N-propilpirrolo
Y [2,1-f][1,2,4]triazina-6-carboxamida
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146 4-[[5-[[[(2,3-Diclorofenil)amino} 526.2
carboniljamino]-2-metilfenil] 398
37 ol amino}-5-metil-N-propilpirrolo [2,1-
f1[1,2,4]triazina-6-carboxamida
147 4-[[5-[[[(4-F:luomfenil)amino] 476.2
F carbonilJamino]-2-metilfenil] 3.48
nmino]-s-:'net_il-N-propilpirm-lo [2,1-
37 f1[1,2,4]triazina-6-carboxamida
148 5-Metil-4-[[2-metil-5-[[[[3- 526.1
(trifluorometil)fenillamino] 3.87min
.,? carbonil]amino]feniljamino]-N-
‘ 3

propilpirrolo[2,1-f][1,2,4]triazina-6-
carboxamida

Ejemplos 149-152

Los compuestos nombrados a continuacién se prepararon usando

métodos andlogos a los procedimientos descritos més arriba en el texto:

149) 1,3-Dihidro-3-[5-metoxi-6-[[4-(4-metil-1-piperazinil)

butiljJamino]pirrolo[2,1-f)[1,2,4]triazina-4-il]-2H-indol-2-ona;
150) 1,3 -Dihidro-3-[5-metoxi-6-[[4-(4-morfolinil)butil}amino] pirrolo

[2,1-f][1,2,4]triazina-4-il]-2H-indol-2-ona;
151) 1-[3-[4-(2,3-Dihidro-2-oxo-1H-indol-3-il)-S-metilpirrolo[2,1-f]
[1,2,4]triazina-6-11]- 1-oxopropil]-4-metilpiperazina; y

152) 2-Metil-5-[[5-metil-6-[3-(2H-1,2,3-triazol-2-il)propoxi] pirrolo {2,1-

f] [1,2,4]triazina-4-il]amino]fenol.
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REIVINDICACIONES I 3 3

Reivindicamos:

1. Un método de tratar una o més condiciones asociadas con actividad
de quinasa p38 que comprende administrar a un paciente necesitado de ello
por lo menos un Compuesto que tiene la férmula (J):

R _Rs
Ry

X Y,

o su sal, profiarmaco o solvato de aceptacion farmacéutica, en donde:

R; es hidrégeno, metilo, perfluorometilo, metoxi, halégeno, ciano o NH;;

X se selecciona de -O-, -OC(=0)-, -8-, -8(=0)-, -SO;;-, -C(=0)-, -CO-,
-NRg~, -NR;9C(=0)-, -NR¢C(=O0)NR;;-, -NRoCO;-, -NR;c8O;-,
-NR,oSO;NR;-, -SO;NR ¢, -C(=O)NR o, halégeno, nitro, y ciano, o
X estd ausente; .

Z se selecciona de O, S, N, y CRy, en donde cuando Z es CRyp, dicho
dtomo de carbono puede formar un arilo o heteroarilo biciclico
opcionalmente sustituido con Ry ¥ Ry;

R, es hidrégeno, -CH, -OH, -OCH;, -SH, -SCH; -OC(=0)Ry;, -S(=O)Rz,,
-SO3Ry;, -SO;NRyRas, -CO5Ryy, -C(=0)-NRasR2s, -NH;,-NRy4Rys,
-NR2;SO;NR24Rzs, -NR2;SOzR2;, -NR24C(=0)R3s, -NR2,COaR;s,
-NR3,C(=0)NRxR;s, halégeno, nitro; o ciano;

R, se selecciona de:

a) hidrégeno, con la condicién que R, no es hidrégeno cuando X es -
S(=0)-, -80;-, -NR¢CO2-, 0 -NR 050>~

b) alquilo, alquenilo, cuatro Ry 0 pentafluoroalquilo;

c) arilo y heteroarilo opcionalmente sustituido con hasta tres Ry;; y
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d) heterociclo y cicloalquilo opcionalmente sustituido con ceto (=Q),
hasta tres Ry, y/o que tienen un puente carbono-carbono de 3 a 4
dtomos de carbono; o

e) R; esta ausente si X es halégeno, nitro o ciano;

(i) R, es arilo sustituido, arilo sustituido con NHSO,alquilo, heteroarilo
sustituido, o un anillo carboxilico o heterocfclico biciclico saturado o
insaturado de 7-11 miembros opcionalmente sustituido, y

Rs es hidrégeno, alquilo, o alquilo sustituido, excepto cuando Zes O 6 S, R

estd ausente, o alternativamente,

(ii) R4 y Ry tomados juntos con Z forman un arilo o heteroarilo biciclico de
7-11 miembros opcionalmente sustituido;

Rs es hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
hetérociclo, heterociclo sustituido, -NR4Rg, -OR, 0 halégeno;

Rio ¥ Ry; se seleccionan independientemente de hidrégeno, alquilo, alquilo
sustituido, arilo, arilo sustituido, cicloalquilo, cicloalquilo sustituido,
heterociclo, y heterociclo sustituido;

Rj, Ry, Raj, Rag, ¥y Rys se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterocilco, y
heterociclo sustituido;

fl;o es hidrdgeno, alquilo inferior, o alquilo sustituido, o Ryy puede estar
ausente si al 4tomo de carbono al cual se une, junto con Ry y Rs es
parte de un arilo o heteroarilo biciclico insaturado;

Ry, es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, o
heterociclo sustituido;

Ry se selecciona de halégeno, trifluorometilo, haloalcoxi, ceto (=0), nitro,
ciano, -SRyg, -ORy3, -NR33Rz9, -NR23S0;, -NR2sSO2R29, -SO2R 33, -

SOZNR”R?% 'COZRZU’ "C(=O)Rlﬂs 'C(=0)NR2.R29: -0C(=0)Rz., -

OC(=O)NR2sRz9, -NR2zsC(=O)Rz9, -NRzCO;Rz9, =N-OH, =N-O-
alquilo; arilo opcionalmente sustituido con uno a tres Ran;
cicloalquilo opcionalmente sustituido con ceto (=0O), uno a tres Ry, 0
que tiene un puente carbono-carbono de 3 a 4 dtomos de carbono; y
heterociclo opcionalmente sustituido con ceto (=0), uno a tres Ry, o
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que tiene un puente carbono-carbono de 3 a 4 dtomos de carbonono;
en donde Ry y Ry se seleccionan cada uno independientemente de
hidrogeneo, alquilo, alquenilo, arilo, aralquilo, C;.icicloalquilo, y
Ci.7heterociclo, o pueden tomarse juntos para formar un. Ca
sheterociclo; y en donde cada Ry y Ry & su vez se sustituyen
opcionalmente con hasta dos de alquilo, alquenilo, hal6égeno,
baloalquilo, haloalcoxi, ciano, nitro, amino, hidroxi, alcoxi, alquiltio,
fenilo, bencilo, feniloxi, y benciloxi; y

Ry se selecciona de alquilo, Rj;, ¥ C4alquilo sustituido con uno a tres Ry;,
en donde cada grupo R;; se selecciona independientemente de
halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SRjy, -ORjq, -
NR30R31, -NR3080,, -NR30SO2R3;, -SOzR30, -SOzNR30R3;, ~CO2R 30, -
C(=O)Rip, -C(=O)NRjoRj;, -OC(=O)R3, -OC(=O)NRjyRj;, -
NR3;,C(=0)R3, -NR3CO;R3,, y un anillo carbociclico o heterociclico
de 3 a 7 miembros opcionalmente sustituido con alquilo, halégeno,
hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro, amino, o ciano, en
donde Rj3p y Rj se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, arilo, aralquilo, Cs.scicloalquilo, y
heterociclo, o pueden tomarse juntos para formar un Cs jheterociclo.

2.  El método de la reivindicacion 1 que comprende administrar a un
paciente por lo menos un Compuesto que tiene la férmula (I), o su sal,
profiirmaco o solvato de aceptacién farmacéutica, en donde:

R; es metilo, -CF;, 6 -OCHj; '

X se selecciona de -C(=0)-, -CO;-, -NR,¢, -NR;(C(=0)-, -NR;CO»-,

-NR 0502~ -SO;NR¢-, y -C(=0O)NR¢-, 0 X estd ausente;

ZesN; .

R, es hidrégeno, C,ealquilo, Ci4alquilo sustituido con hasta cuatro Rje
pentafluoroalquilo, o arilo o heteroarilo opcionalmente sustituido con
hasta dos Ryy;

R, es fenilo sustituido con un R,; y cero a tres R;3;

Rs y Rygindependientemente se seleccionan de hidrdgeno y alquilo inferior;
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R;2 es carbamilo, sulfonamido, arilsulfonilamina, o ureido, cada uno de los
cuales se sustituye opcionalmente con hasta dos de hidroxi, alquilo,
alquilo sustituido, alcoxi, arilo, arilo sustituido, y aralquilo, o
alquilsulfonilamina;

Ri3 en cada ocurrencia se selecciona independientemente de alquilo, alquilo
sustituido, halo, trifluorometoxi, trifluorometilo, -OR,,, -
C(=O)alquilo, -OC(=0)alquilo, -NR;sRis, -SR;s, -NO,;, -CN, -
CO;R;s, -CONHj,, -SO;H, -S(=0)alquilo, -S(=0)arilo, -NHSO;-aril-
R,7, -NHSO,-alquilo, -SO;NHR7, -CONHR 7, y -NHC(=0O)NHR,;

R4 es hidrégeno, alquilo, o arilo;

R,; es hidrégeno o alquilo;

R;¢ es hidrégeno, alquilo, aralquilo, o alcanoilo; y

R,7 es hidrogeno, hidroxi, alquilo, alquilo sustituido, alcoxi, arilo, arilo

sustituido, o aralquilo.

3.  Unmétodo de tratar una o més condiciones asociadas con la actividad
de quinasa p38 que comprende administrar a un peciente necesitado de ello
por lo menos un compuesto que tiene la férmula (I):

R, &\L Rs
R{x - ‘N"J-\R‘
' ®

o su sal, profiirmaco o solvato de aceptacién farmacéutica, en donde:

R; es hidrégeno, metilo, perfluorometilo, metoxi, halégeno, ciano o NH;;

X se selecciona de -O-, -OC(=0)-, -S-, -S(=0), -§0Oy;-, -C(=0)-, -CO;-,
-NR¢-, -NR¢C(=0)-, -NR1(C(=O)NR;;-, -NR0CO2-, -NR 6807,
-NR,;;SO;NR, -, -SO:NR -, “C(=O)NR,o-, haldgeno, nitro, y ciano, o
X esté ausente;

ZesO, S, N, o CRy;

R, es hidrégeno, -CH;, -OH, -OCH,, -SH, -SCH;, -OC(=O)R;,, -S(=O)R2,,
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-SO:Rn,  -SO:NRyRis, -COjRz,  -C(=O)NRyRps, -NH;, -
NRz;SO;NRuRs, -NR21SO;Rz2, -NRy%C(=O)Rzs, -NR24COzRzs, -
NR3,C(=0)NR;(Ras, halégeno, nitro, o ciano;

R, es hidrogeno, alquilo, alquilo sustituido, alquenilo, alquenilo sustituido,
alquinilo, alquinilo sustituido, arilo, arilo sustituido, heterociclo,
heterociclo  sustituido, aralquilo, aralquilo sustituido, o
heterocicloalquilo, o heterocicloaralquilo sustituido,, o cuando X es
halo, nitro o ciano, R, estd ausente, a condicion que R; no es
hidrégeno cuando X es -S(=0)-, -SOy;~, -NR,CO;,-, 6 -NR;0S05-;

R4 es arilo sustituido, erilo sustituiido con NHSO,alquilo, heteroarilo
sustituido, o un sistema de anillo carbociclico o heterocfclico
biciclico saturado o insaturado de 7-11 miembros opcionalmente
sustituido;

Rs es hidrégeno, alquilo, o alquilo sustituido, excepto que cuando Z es O °
S, Rs estd ausente;

R¢ es hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, heterociclo sustituido, -NR;Rg, -ORj5, 0 halégeno;

Ry, Rs, Rio, Rii, Ra;, Rag ¥ Ras se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, y heterociclo sustituido;

Rao es hidrégeno, alquilo inferior, o alquilo sustituido; y

Ry, es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, o
heterociclo sustituido.

4. El método de la reivindicacién 3 que comprende administrar al
paciente por lo menos un compuesto de férmula (I), en la cual Ry y Rs
tomados juntos con Z forman:
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o su sal, proférmaco o solvato de aceptacién farmacéutica, en donde:

R,z se une a cualquier &tomo de carbono disponible del anillo fenilo A y se
seleccione de carbamilo, sulfonamido, arilsulfonilamina, y ureido,
cada uno de los cuales se sustituye opcionalmente con hasta uno de
hidroxi, alquilo, alquilo sustituido, alcoxi, arilo, arilo sustituido, y
aralquilo, o C;4alquilsulfonilamina,

R;3 se une a cualquier 4tomo de carbono disponible del anillo fenilo A y en
cada ocurrencia se selecciona independientemente de alquilo, alquilo
sustituido, halo, trifluorométoxi, trifluorometilo, -ORy, -
C(=O)alquilo, -OC(=O)elquilo, -NRsR;s -SR;5, -NO;, -CN, -
CO3R;s, -CONH,, -SOsH, -S(=0)alquilo, -S(=O)arilo, -NHSO,-aril-
Ry -NHSO,Cj4alquilo, -SO;NHR;;, -CONHR;;, y -
NHC(=O)NHR,;

R4 es hidrégeno, alquilo, o arilo;

R;s es hidrégeno o alquilo;

R, s hidrégeno, alquilo, aralquilo, o alcanoilo; y

R,7 es hidrégeno, hidroxi, alquilo, alquilo sustituido, alcoxi, arilo, arilo
sustituido, o aralquilo; y

nes0,1,263.

5. El método de la reivindicacién 3 que comprende administrar al
paciente por lo menos un compuesto que tiene la férmula (II):

13

A
i
m
1
(I0),
o su sal, profarmaco o solvato de aceptacién farmacéutica, en donde:
R; es metilo o CF3;
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X ¢s -C(FO)NR¢-, -NR¢C(=0)-, -C(=0)-, 0 -COz~;

R, es hidrégeno, -CH,, -OH, -OCHj, halégeno, nitro, o ciano;

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

Ryq es hidrégeno o alquilo inferior;

Rz se selecciona de hidrégeno, alquilo, alcoxi, arilo, y arilo sustituido con
uno a tres Ry, excepto que cuando Y es -NHSO,-, R;; es C,alquilo,
arilo o arilo sustituido con Ry;

R se une a cualquier 4tomo de carbono disponible del anillo fenilo A y en
cada ocurrencia se selecciona independientemente de alquilo, alquilo
sustituido, halo, trifluorometoxi, trifluorometilo, -OR;,, -
C(=0)alquilo, -OC(=O)alquilo, -NRsR;s, -SR;s, -NO,;, -CN, -
COzR;s, -CONH,, -8O;H, -§(=0)alquilo, -S(=O)arilo, -NHSO,-aril-
Ry -NHSO;Cisalquilo, -SO,NHR;;, -CONHR;;, y -
NHC(=O)NHR;;

Ri4 Ris, Rig Y Ry7 son hidrégeno o alquilo;

Rjo en cada ocurrencia se selecciona de alquilo, halo, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi, tiol, alquiltio,
ureido, nitro, ciano, carboxi, -carboxialquilo, carbamilo,
alcoxicarbonilo, alquiltiono, ariltiono, arilsulfonilamina, 4cido
sulfénico, alquilsulfonilo, sulfonamido, y ariloxi, en donde cada
grupo R, puede sustituirse adicionalmente por hidroxi, alquilo,
alcoxi, arilo, o aralquilo; y

nes0,162.

6. El método de la reivindicacién 3, que comprende administrar al

paciente por lo menos un compuesto que tiene la férmula (Ia), (Ib), o

(Ic):
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o su sal, proférmaco o solvato de aceptacion farmacéutica, en donde: I?D
R, es metilo o CF5;

Ra Y Ry, se seleccionan independientemente de hidrégeno, C; salquilo, C,.
salquilo sustituido,. arilo, arilo sustituido, bencilo, y bencilo
sustituido;

Ry, es heterociclo o heterociclo sustituido; y

Ry es hidrégeno o alquilo inferior.

7. Un compuesto que tiene la formula (II):
Ry

ol
1 (1),

o su sal, profiarmaco o solvato de aceptacién farmacéutica, en donde:

R; es metilo, CF3, 0 CHj; Rs es hidrégeno o alquilo;

Y es -C(=O)NRz-, -NRz;C(=O)NRg3-, -SO:NRy;3, 0 -NRzSO5-;

Ris ¥ Ry se scleccionan de hidrdgeno, alquilo, alcoxi, arilo, y arilo

) sustituido con uno a tres R, excepto cuando Y es -NRy3SOx-, Ry5 €8
C,alquilo o arilo opcionalmente sustituido con uno a tres R;g;

X se selecciona de -O-, -OC(=0)-, -8-, -8(=0)-, -SO,-, -C(=0)-, -CO,-,
-NR\¢-, -NR10C(=0)-, -NR;¢C(=O)NR;-, -NR1¢CO2-, -NR(S0;-,
-NR;¢SO:NR -, -SO2NR ¢, ¥ -C(=0)NR¢-, 0 X estd ausente;

R, es hidrégeno, -CH;, -OH, -OCH,, -SH, -SCH;j, -OC(=O)R;;, -S(=O)Ry,,
-SO;Rz;, -SO;NRyuRqs, -CO5Rz1, -C(=0)NRz4R3s, -NH;, -NRyRys, -
NR2;SO:NRuRzs, -NR21SO3R2, -NR#uC(=O)Ras, -NR2CO2Rzs, - .
NR3;C(=0)NR4R2s, halégeno, nitro, o ciano;

R; se selecciona de
a) hidrégeno, a condicién que R; no es hidrogeno cuando X es -

S(=0)-, -SOz-, -NR;¢COy-, 0 -NR9SO2~;
b) alquilo, alquenilo, y alquinilo opcionalmente sustituido con hasta
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cuatro Rag, 0 pentafluoroalquilo; _

c) arilo y heteroarilo opcionalmente sustituido con hasta tres Rz;; y

d) heterociclo y cicloalquilo opcionalmente sustituido con ceto (=0),
hasta tres Rys, y/o que tiene un puente carbono-carbono de 3 a 4
itomos de carbono; '

R¢ es hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, heterociclo sustituido, -NRyRs, “ORj5, 0 halégeno;

R es hidrégeno o alquilo;

Ry3 ¥ Ryy en cada ocurrencia se seleccionan independientemente de alquilo,
halo, trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono, ariltiono,
arilsulfonilamina,  C;4alquilsulfonilamina, 4cido  suifénico,
alquilsulfonilo, sulfonamido, y ariloxi, en donde cada grupo R;; y/o
R;9 puede sustituirse adicionalmente por hidroxi, alquilo, alquilo
sustituido, alcoxi, arilo, o aralquilo;

Rz, Rg, Rai, Ras, ¥ Ras se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, y
heterociclo sustituido;

Ry, es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, o
heterociclo sustituido;

Ry se selecciona de hal6geno, trifluorometilo, haloalcoxi, ceto (=0), nitro,
ciano, -SRys, -ORgz3, “NR23R29, ~NR2S05, -NR2sSO2R29, -SO5Rzs, -
SO;NRzRz9, -CO;Rz;, -C(=O)Rz, -C(=O)NRzsRzy, -OC(=O)Rzs, -
OC(=O)NR2sRzs, -NRsC(=O)Rzg, -NR2sCO;Rz, =N-OH, =N-O-
alquilo; arilo opcionalmente sustituido con uno a tres Rgy

cicloalquilo opcionalmente sustituido con ceto (=0), uno a tres Ry, 0 .

que tiene un puente carbono-carbono de 3 a 4 dtomos de carbono; y
heterociclo opcionalmente sustituido con ceto (=0O), uno a tres Ry, 0
que tiene un puente carbono-carbono de 3 a 4 dtomos de carbono; en
donde Rz y Ry se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, arilo, aralquilo, C;.scicloalquilo, y Cs.

¥
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7heterociclo, o pueden tomarse juntos para formar un C;_sheterociclo;
y en donde cada Rzs y R a su vez se sustituyen opcionalmente con
hasta dos de alquilo, alquenilo, halégeno, haloalquilo, haloalcoxi,
ciano, nitro, amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi,

y benciloxi;

R27 se selecciona de alquilo, R;5, y Ci4alquilo sustituido con uno a tres Rj,,

en donde cada grupo R;; se selecciona independientemente de
halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SRjss, -ORjq, -
NR30R31, -NR30SO; ~NR30SO2R;31, -SO:Rs0, -SO:NR3gR3:, ~COR30, -
C(=O)R3s, -C(=O)NRioRs;, -OC(=O)Rj;, -OC(=O)NRyoRj;, -
NR;3;0C(=0)R3i, -NR3¢CO;R;,, y un anillo carbociclico o heterociclico
de 3 a 7 miembros opcionalmente sustituido con alquilo, halégeno,
hidroxi, alcoxi, haloalquiltl:, haloalcoxi, nitro, amino, o ciano, en
donde Ry y R;, se seleccionan cada uno independientemente de
hidrogeno, alquilo, alquenilo, arilo, aralquilo, Cj;cicloalquilo, y
heterociclo, o pueden tomarse juntos para formar un C,_jheterociclo;
y

nes0,162.

Un compuesto de acuerdo con la reivindicacién 7, que tiene la
férmula (I1a) o (IIb),

\Rll \Rll

\N) ) R0 ‘NJ ).

o su sal, profarmaco o solvato de aceptacion farmacéutica, en donde:
R; ¥ Ry son hidrégeno 6 -CHj;

R;3 es alquilo inferior, halégeno, trifluorometoxi, trifluorometilo, hidroxi,

C4alcoxi, nitro, o ciano;
R;s es hidroxi, C,alcoxi, fenilo, o fenilo sustituido con uno o dos Rys;
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Rz3 es hidrégeno o alquilo inferior; y
nes0,162.

9. Un compuesto de acuerdo con la reivindicacion 7, o su sal,

profarmaco o solvato de aceptacién farmacéutica, en donde

X es -C(=0)-, -COz, -NR(C(=0}-, 0 -C(=O)NR¢~;

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

R y Ry son hidrégeno o -CHj;

RisyRpgen cada ocurrencia se seleccionan independientemente de alquilo
inferior, halo, trifluorometoxi, 'trifluorometilo, hidroxi, C;4alcoxi,
nitro, y ciano;

Ry, Rs, Ry, Ry, ¥ Ras se seleccipnan independientemente de hidrégeno y
alquilo inferior;

Ry, es alquilo inferior; y

nes0é61.

10. Un compuesto de acuerdo con la reivindicacién 7 o su sal,
profédrmaco o solvato de aceptacion farmacéutica, en el cual X-R; son:

Q
RR\/N,W .. R}%
" ;

R, se selecciona de:

a) hidrégeno;

b) Ca4alquilo recto o ramificado;

¢) cicloalquilo opcionalmente sustituido con ceto y/o hasta dos Ry3;

d) fenilo opcionalmente sustituido con hasta dos Ryy; y

e) heterociclo opcionalmente sustituido con y/o hasta dos Rj4;

f) pentafluorcalquilo o C,4alquilo sustituido con hasta tres de
hal6geno, trifluorometilo, ciano, ORz;, NRzsRag, CO;Rys arilo,
heterociclo, y/o cicloalquilo, en .donde el arilo, heterociclo, y/o

-113-
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cicloalquilo a su vez se sustituyen opcionalmente con hasta dos de
halégeno, hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro, ciano y
alquilo; y

Rap es un heterociclo monociclico o biciclico opcionalmente sustituido con

hasta dos Ry3;

Ra7 en cada ocurrencia se selecciona independie_ntemente de hidr6geno,
alquilo, trifluvorometilo, trifluorometoxi, halégeno, ciano, nitro,
amino, hidroxi, alcoxi, fenilo, bencilo, feniloxi, y benciloxi; y

Rzs ¥ Rys en cada ocurrencia se seleccionan independientemente de

hidrégeno, alquilo, alquenilo, fenilo, y bencilo.

11. Un compuesto de acuerdo con la reivindicacién 7 o su sal,
profirmaco o solvato de aceptacién farmacéutica, en el cual:
R;, se selecciona de:
a) C,salquilo recto o ramificado;
b) fenilo opcionalmente sustituido con hasta dos de halégeno, C,.
salcoxi, y trifluorometilo;
c) Cs.¢cicloalquilo opcionalmente sustituido con hasta dos C,4alquilo
y/o hidroxi;
d) C,.salquilo recto o ramificado sustituido con hasta tres de
i) halégeno,
ii) trifluorometilo,
iii) ciano,
iv) C,4salcoxi,
v) feniloxi,
vi) benciloxi,
vii) NH,, NH(C, 4alquilo), y/o N(C,4alquilo),,
viii) fenilo sustituido opcionalmente a su vez con hasta dos de
halégeno y/o metoxi, . '
ix) heterociclo seleccionado de piridinilo, indolilo, tiofenilo,
furanilo, tiazolilo, tienilo, morfolinilo, tetrahidroruranilo,
triazinilo, piperazinilo, indenilo, y piperadinilo; dicho

-114-
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heterociclo opcionalmente sustituido con uno a d s C,.
salquilo,
X) Csecicloalquilo; y
Ra;, es un heterociclo monociclico de cinco a siete miembros seleccionado
de diazepinilo, morfolinilo, piperidinilo, y pirrolidinilo, dicho heterocicl
opcionalmente sustituido con C,4alquilo, fenilo, y/o bencilo.

12. Un compuesto de acuerdo con la reivindicacion 7 o su sal,
proféx-ma'co o solvato de aceptacién farmacéutica, en el cual R, Y Ry son
independientemente hidrégeno o CH,.

13. Un compuesto de acuerdo con la reivindicacion 7 o su sal,
" profarmaco o solvato de aceptacién farmacéutica, en el cual R4 es
hidrégeno. |

14. Un compuesto de acuerdo con la reivindicacion 7 o su sal,
profirmaco o solvato de aceptacién farmacéutica, en el cual Y es -
NHC(=0O)NH- o -NHSO,-; R;; es arilo o arilo sustituido con alquilo, OCH;,
CF,, ciano, o hal6geno.

15. Un compuesto de acuerdo con la reivindicacién 7 o su sal,
profirmaco o solvato de aceptacion farmacéutica, en el cual Y es -
C(=0O)NRa3-, Rz; es hidrogeno o alquilo inferior, y R es C;4alcoxi o arilo

opcionalmente sustituido con alquilo, OCH,, CF,, ciano o halégeno.

16. Un compuesto de acuerdo con la reivindicacién 7, que tiene la

férmula: -(R: Ry

L
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en la cual R3; es alquilo inferior.

17. Un compuesto de acuerdo con la reivindicacién 16 o su sal,
profarmaco o solvato de aceptacién farmacéutica, en el cual R; y Rj; son
metilo, R, y Rg son hidrogeno, y R, C, ¢alquilo recto o ramificado o bencilo
opcionalmente sustituido.

18. Un compuesto de acuerdo con la reivindicacion 7, que se selecciona
de (i) -N-(2,2-Dimeti1propil)-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-N, S-dimetilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
3-[[6-[(Hexahidm-4—metil-1H—l,4-diazepin-l-il)carhonii]-s-metilpirmlo
[2,1-f][1,2,4]triazina-4-ilJamino]-N-metoxi-4-metilbenzamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N<{1-metiletil)
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]amino]-5-metil-N-(2-
metilpropil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N+(2,2-Dimetilpropil)}-4-[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-
5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-propilpirrolo
[2,1-f][1,2,4]triazina-6-carboxamida;
N<(1,1-Dimetiletil)}4-[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;,
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-N-(2-metoxietil)-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-Metoxi-4-metil-3-[[5-metil-6-(4-morfolinilcarbonil)pirrolo[2,1-f][ 1,2,4]
triazina-4-ilJamino]benzamida; ]
N-Ciclohexil-4-[[5-[(metoxiamino)carbonil]-2-metilfeniljamino]-5-
metilpirrolo [2,1-f][1,2,4]triazins~6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-[(1R)-1-
feniletil]pirrolof2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-[(18)-1-
feniletil]pirrolo[2,1-](1,2,4]triazina-6-carboxamida;
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N-[(4-Fluorofenil)metil]-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amin ]-S-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-N-[(2-metoxifenil)
metil]-5-metilpirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljamino]-5-metil-N-(4-
piridinilmetil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[S-[(Metoxiamino)carbonil}-2-metilfeniljamino]-5-metil-N-[2-(4-
piridinil)etil]pirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5—[(Metoxinmino)carbonil] -2-metilfeniljamino}-5-metil-N-[2-(1-
piperidinil)etil]pirrolo[2,1-f][ 1,2,4]triaZina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-[2-(4-
morfolinil)etil]pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-[(1R,28)-2,3-Dihidro-1H-inden-1-il]-4-[[5-[ (metoxiamino)carbonil]-2-
metilfenil}Jamino]-5-metilpirrolof2,1-f][ 1,2,4]triazina-6-carboxamida;
N-[(1S,2R)-2,3-Dihidro-1H-inden-1-il]-4-{[ 5-[(metoxiamino)carbonil]-2-
metilfenil]Jamino]-5-metilpirrolof2,1-f][1,2,4]triazina-6-carboxamida;
N-Metoxi-4-metil-3-[[5-metil-6-[[4-(fenilmetil)- 1 -piperidinil]carbonil]
pirrolo [2,1-f][1,2,4]triazina-4-i]Jamino]benzamida;
N-Ciclopropil-4-[[5-[(metoxiamino)carbonil}-2-metilfenilJamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-Ciclopentil-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]Jamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-[2-(4-Fluorofenil)etil]-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-S-metilpirrolo[2,1-f][1,2,4]triazina~-6-carboxamida;
N-+(Ciclohexilmetil)-4-[[5-[(metoxiamino)carbonil}-2-metilfeniljamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino}-5-metil-N-[(tetrahidro-
2-furanil)metil]pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N~(2-1H-Indol-3-iletil)-4-[[5-[(metoxiamino)carbonil]-2-metilfeniljamino]-
5-metilpirrolof2,1-f][1,2,4]triazina-6-carboxamida;

N-Butil-4-[[ 5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-metilpirrolo
[2,1-f][1,2,4]triazina-6-carboxamida;
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N-(Ciclopropilmetil)-4-[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-(2-metilbutil)
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-(2-Furanilmetil)-4-[[S-[(metoxiamino)carbonil]-2-metilfenil]Jamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljJamino]-5-metil-N-(2-
tienilmetil)pirrolo [2,1-f][1,2,4]triazina-6-carboxamida;
4—[[5-[(Metoxiamino)carbonil]-2-meti1fenil]amino]-S-metil-N-(2-fenoxietil)
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-(2-
metilciclohexil)pirrolo [2,1-f][1,2,4]triazina-6-carboxamida;
N-Etil-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]Jamino]-N,5-
dimetilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljJamino]-5-metil-N-(2,2,2-
trifluoroetil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-(2-Fluoroetil)4-[[5-[(metoxiamino)carbonil]-2-metilfenil]amino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-(2,3-Dihidro-1H-inden-2-il)4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-S-metilpirrolo[2,1-f][1,2,4]triazine-6-carboxamida;
N-Etil-4-{[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-metilpirrolo
[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-(2,2,3,3,3-
pentafluoropropil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5,7-dimetil-N-(1-
metiletil)pirrolof2,1-f][ 1,2,4]triazina-6-carboxamida;
N-(4-Fluorofenil)-4-[[5-[(metoxiamino)carbonil]-2-metilfeniljamino]}-5-
metilpirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljJamino]-N-(2-metoxifenil)-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljamino]-N-[(3-
metoxifenil)metil]-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
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4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-[3- l ??
(trifluorometil)fenil]pirrolo [2,1-f][1,2,4]triazina-6-carboxamida;
N-[(2,6-Diclorofenil)metil]-4-[[S-[(metoxiamino)carbonil]-2-metilfenil]
amino]-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-[(1S)-1-Ciano-2-feniletil]-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-5-metilpirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenillamino]-5-metil-N-(2-feniletil)
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-Metoxi-4-metil-3-[[S-metil-6-(1-pirrolidinilcarbonil)pirrolo[2,1-f][1,2,4]
triazina4-illamino]benzamida; '
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-(2-
piridinilmetil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfeniljJamino]-5-metil-N-(fenilmetil)
pirrolo [2,1-f][ 1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-(4-metil-2-
tiazolil)pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]Jamino]-5-metil-N-[(1R)-1-
metilpropil]pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino}-5-metil-N-[(1S)-1-
metilpropil]pirrolo[2,1-f][1,2,d]triazina-6-carboxamida;
N-[(3-Fluorofenil)metil]-4-[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]
-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
N-[1<(4-Fluorofenil)etil]-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-5-metilpirrolo[2,1-f][1,2,4]triazine-6-carboxamida;
N-[(2,4-Difluorofenil)metil]-4-[[ 5-[(metoxiamino)carbonil]-2-metilfenil ]
amino]-5-metilpirrolof2,1-f][1,2,4]triazina-6-carboxamida; y
N-[(2,6-Difluorofenil)metil}-4-[[5-[(metoxiamino)carbonil]-2-metilfenil]
amino]-5-metilpirrolo[2,1-f][1,2,4]triazina-6-carboxarmida;
4-[[5-[[(4-Cianofenil)amino]carbonil]-2-metilfenil]Jamino]-N-etil-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[[(4-Cianofenil)amino]carbonil]-2-metilfenilJamino]}-5-metil-N-[(1S)-
1-feniletil]pirrolo[2,1-/][1,2,4]triazina-6-carboxamida;
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4-[[5-[[[(4-Cianofenil)amino]carbonil]amino]-2-metilfenilJ]amino]-5-metil-
N-propilpirrolo [2,1-f][1,2,4]triazina-6-carboxamida;
o es (ii) su sal, hidrato o proférmaco de aceptacién farmacéutica.

19. Un compuesto de acuerdo con la reivindicacién 7 que se selecciona
de N-Etil-4-[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-
metilpirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5<Metoxiamino)carbonil]-2-metilfenilJamino]-S-metil-N-(1-metiletil)
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida;
4-[[5-[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-propilpirrolo
[2,1-f](1,2,4]triazina-6-carboxamida;
4-[[5-(Metoxiamino)carbonil]-2-metilfeniljamino]-5-metil-N-[ 1-feniletil]
pirrolo[2,1-f][ 1,2,4]triazina-6-carboxamida; y
4-[[5-[(Metoxiamino)carbonil]-2-metilfenil]amino]-5-metil-N-[1-
metilpropil]pirrolo[2,1-f][1,2,4]triazina-6-carboxamida; y su sal de
aceptacion farmacéutica. '

20. Un compuesto que tiene la férmula (II):

o su sal, profiirmaco o solvato de aceptacién farmacéutica, en donde R3 es .

metilo o CF;;

R;s es hidrégeno o alquilo inferior;

Y es -C(=O)NRus-, -NR2;C(=O)NRz-, -NR23507-, 0 -SO;NH-;

Ris Yy Ry se seleccionan de hidrégeno, alquilo, alcoxi, arilo, y arilo
sustituido con uno a tres Ry, excepto cuando Y es -NRy3;8O5-, Ry es
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Ci4alquilo o arilo opcionalmente sustituido con uno a tres Ryq;

X se selecciona de -O-, -OC(=0)-, -S-, -S(=0)-, -803,-, -C(=0)-, -CO»-,
-NRjo-, -NR;oC(=0)-, -NR(C(=O)NR;;-, -NR1¢CO;-, -NR0SO»-,
-NR0SO;NR;-, -SO;NR¢-,y-C(=0)NR¢-, 0 X estd ausente;

R, es hidrégeno, -CHj,, -OH, -OCHj, -SH, -SCH;, -OC(=0)R3;, -S(=0)Rz;,
“SORz, -SO;NRyuRzs, -COjR;;, -C(FO)NRuRjzs, -NH;, -
NR2:SO;NRyRzs, -NRaiS8O:Rz;, -NR24C(=O)Rzs, -NR2«CO:R3s, -
NR,C(=O)NR24R3s, halégeno, nitro, o ciano;

Rz es alquilo, alquilo sustituido, alquenilo, alquenilo sustituido, alquinilo,
alquinilo sustituido, arilo, arilo sustituido, heterociclo, heterociclo
sustituido, aralquilo, aralquilo sustituido, heterocicloalquilo, o
heterocicloalquilo sustituido;

R¢ es hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, heterociclo sustituido, -NR;Rg, -OR; 0 halégeno;

Ri3 Y Ryg en cada ocurrencia se seleccionan independientemente de alquilo,
halo, trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono, ariltiono,

arilsulfonilamina,  C,4alquilsulfonilamina, 4cido  sulfénico,

alquilsulfonilo, sulfonamido, y ariloxi, en donde cada grupo R;3 y Rye

pueden sustituirse adicionalmente por hidroxi, alquilo, alcoxi, arilo, o
arélquilo;

R7, Rs, Rai, Ras, Y Ras, se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, y
heterociclo sustituido;

Ra; es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, o
heterociclo sustituido; y

nes0,162.

21. Un compuesto de acuerdo con la reivindicacién 20, que tiene la

férmula:
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R, HN “Ris

R—y" .
R, \NJ

o su sal, proférmaco o solvato de aceptacion farmacéutica; en donde Ry es

alcoxi, aﬁlo, o arilo sustituido con Ryg;
R, y Ryp son hidrégeno o -CHs; y
R;3 es alquilo inferior, halégeno, trifluorometoxi, trifluorometilo, hidroxi,

C,alcoxi, nitro, o ciano.

22. Un compuesto de acuerdo con la reivindicacion 20 que tiene la
férmula:

Riae Ry3p

h

o su sal, hidrato o profidrmaco de aceptacién farmacéutica, en el cual R; es
un C,alquilo recto o ramificado o bencilo opcionalmente sustituido, y Ry3,
Y Ry3; se seleccionan de hidrégeno, C,4alquilo, hidroxi, halégeno, ciano, y
trifluorometilo.

A

202

23. Un compuesto de acuerdo con la reivindicacién 20 que es N-Etil-4-

[[5-[(metoxiamino)carbonil]-2-metilfenilJamino]-5-metilpirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida; o su sal de aceptacion farmacéutica que
comprende una sal metanosulfénica.

24. Un compuesto de acuerdo con la reivindicacion 20 que es 4-[[5-

-122 -



WO 02/40486 . PCT/US01/49982

[(Metoxiamino)carbonil]-2-metilfeniljamino]-5-metil-N-(1-metiletil)
pirrolof2,1-f][1,2,4]triazina-6-carboxamida; o su sal de aceptacién
farmacéutica.

25. Un compuesto de acuerdo con la reivindicacién 20 que es 4-[[S-
[(Metoxiamino)carbonil]-2-metilfenil]amino]-5-metil-N-propilpirrolo[2,1-f]
[1,2,4]triazina-6-carboxamida; o su sal de aceptacién farmacéutica.

26. Un compuesto de acuerdo con la reivindicacién 20 que es 4-[[5-
[(Metoxiamino)carbonil]-2-metilfenilJamino]-5-metil-N-[ 1-feniletil]pirrolo
[2,1-f][1,2,4]triazina-6-carboxamida; o su sal de aceptacién farmacéutica.

27. Un ‘compuesto de acuerdo con la reivindicacién 20 que es 4-[[5-
[(Metoxiamino)carbonil]-2-metilfenillamino]-5-metil-N-[ 1-metilpropil]
pirrolo[2,1-f][1,2,4]triazina-6-carboxamida; o su sal de aceptacién
farmacéutica. '

28. Una composicién farmacéutica que comprende por lo menos un
compuesto de acuerdo con la reivindicacién 7 y un transportador o
diluyente de aceptacion farmacéutica.

29. * Una composicién farmacéutica ciue comprende por lo menos un .

compuesto de acuerdo con la reivindicacion 20 y un trasportador o
diluyente de aceptacién farmacéutica.

30. Un método de tratar un desorden inflamatorio que comprende
administrar a un paciente necesitado de dicho tratamiento una composicion
farmacéutica de acuerdo con la reivindicacion 28.

31. El método de la reivindicacion 30 en el cual el desorden inflamatorio
se selecciona de asma, enfermedad de la membrana hialina en adultos,
enfermedad pulmonar obstructiva crénica, diabetes, enfermedad
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inflamatoria intestinal, osteoporosis, psoriasis, rechazo injerto vs, anfitrién,
aterosclerosis, y artritis incluyendo artritis rematoide, artritis psoridtica,

artritis traumdtica, artritis rubéola, artritis gotosa y osteoartritis.
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