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INHIBITORS

(S7) Abstract: Methods of preparing kinase inhibiting pharmacentical com-

R Rq\z,Rs
3,

pounds having the formula (T): or a pharmacentically acceptable salt or solvate
thereof, wherein R1 through RS and Z are as described in the specification.
The methods according to the invention utilize sn amination process, in which
a pyrrole is reacled with a haloamine, preferably chloramine. This step is fol-
lowed by cyclization to form the pyrrolotrinzine core.
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R THE ARATION OF
MPOUNDS USEFUL AS KINASE ITORS

Basis for Priority Claim
This application is a continuation-in-part of U.S. Application Serial No.
10/036,293, filed November 7, 2001, which claims priority of U.S. Provisional
Application Serial No. 60/249,877, filed November 17, 2000, and U.S. Provisional
Serial No. 60/310,561, filed Angust 7, 2001. The entire disclosure of each of the
foregoing applications is herein incorporated by reference in its entirety.

Field of tion
The invention relates to methods for preparing pyrrolotriazine pharmacentical
compounds having activity as kinase inhibitors and, in particular, to methods for
conditions. The invention also includes an efficient method of aminating pyrrole
compounds useful in the synthesis of pyrrolotriazines and other N-aminated
heterocyclic compounds.
Back Inventi

The invention generally relates to methods for preparing compounds usefu] as
kinase inhibitors or alternatively, as components or precursors in the synthesis of
kinase inhibitors.

Pyrrolotriazine compounds useful as kinase inhibitors are disclosed in US
patent application Serial No. 09/573,829 filed May 18, 2000, which is commonly
asgigned with this application. Pyrrolotriazine compounds substituted with an acidic
group reportedly having sPLAz-inhibitory activity are disclosed in WO 01/14378 Al
to Shionogi & Co., Ltd, published March 1, 2001 in Japanese. The eatire disclosure of
each of the patent epplications, patents, and publications referred to herein is
incorporated herein by reference.

Compounds suitable as kinase inhibitors are described in co-pending and
commonly assigned U.S. Application Serial No. 10/036,293, the entire disclosure of
which is herein incorporated by reference. There gre no previously known methods
for manufacturing pyrmrolotriazines, which form the core structure of such kinase

-1-
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inhibitors. Desirably, useful processes for producing such compounds would utilize
commexcjally available starting materials to minimize costs, and would also reduce
the reliance on more toxic reactants, while maintaining acceptable product yields.
Such processes are described and claimed herein. '

Sommary of the Invention
The presently claimed invention is directed, in one aspect, to 2 method of
fmmingahetumydicpymb—cmﬂining_mcﬁmpmﬁmtbyﬁntnmimﬁngapynole
using a haloamine, preferably chloramine, as the aminating agent. The aminated
pyrrole-containing compound may then be cyclized to form a pyrrolotriazine. In one
aspect therefore, the invention comprises reacting a pyrrole-containing compound of
Formaula IV:

Ay

A
yal
R

v
wherein
R, is selected from H, alkyl, aralkyl, OR; , OC(O)R;', OC(O)ORy',
OC(O)NR;'R,", OS(O)2R;", and OS(O0)2NR;R;", wherein the groups R,'
and R;" may each independently be H, alkyl, aryl, aralkyl, heterocyclo, or
cycloalkyl groups, or may be taken together to form a cycloalkyl, aryl, or
heterocyclic group, any of which may be optionally substitited, and the
group R," is defined as an alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl;
—SCHs, ~OC(=0)Rz1, =S(=O)Rz, ~S02R2, ~SO2NRxRas, —CO,R2,
~C(=O)NRz4Rzs, -NHz, —-NR24Ros, —“NR2;SO2NR24Rzs, ~NR2;SO03R2,
—NR2C(=O)Ras, -NR2CO;Rgz3, ~NR21C(=0)NR2R33, halogen, nitro, or
Cyano;
A iz selected from RyX or E, where X is selected from the group consisting
of -0, ~0C(=0)-, -5~, ~S(=0)-, —SOz-, -C(=0)~, -COr~, -NR)o~,
—NR;0C(=0)~, ~NR1oC(=0)NR11—, -NR10COz~, ~NR10SO1-,

-2~
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=NR10S0:NRy;~, —=SO;NR10~, —C(=O)NR 0, halogen, nitro, and cyano,
X is absent; and E is an electron withdrawing group; or R;, taken together
with A, can form an optionally substituted saturated or unsaturated aromatic
or heterocyclic ring;
R; i selected from:
()  hydrogen, provided that R; is not hydrogen if X is —S(=0)-,
—SOz-, —NR;0CO—, or -NR;080—;
Gi)  alkyl, alkenyl, and alkynyl optionally substituted with up to four
Ras:
(iii) aryl and heteroaryl optionally substituted with up to three Ryy;
(iv)  heterocyclo and cycloalkyl optionally substituted with keto
(=0), up to three Ry, and/or having a carbon-carbon bridge of
3 to 4 carbon atoms; or
(v} —C(O)R® where R® is H, OH, alkyl, aralkyl, halo, OR®', OC(O)
RY, 0C(0) ORY', OC(0) NR'R”', OS(0) R¥, 0S(0) NR'RY,
and R® and R are cach independently selected from H, alkyl,
aralkyl, beterocyclo or cycloalkyl, or R® and R® together form a
cycloalkyl, aryl or heterocyclo group; however R; is absent if X
is halogen, nitro or cyano;
Rs is selected from H, OH, C;-Cs alkoxy, alkyl, C;-Cs perfluoroalkyl, -O«(C;-
Ce) perfluoroalkyl, cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbalkoxy,
carboxamido, cyano, halogen, amine, substituted amine, NO», ORj3', CH,0Ry',
CH2NRsR;", CH2SRy', OC(O)Ry', OC(O)ORs", OC(O)NRsRs", OS(O):R',
and OS(O:;NR3sRs"; the Ry’ and Ry" groups are each independently H, alkyl,
aralkyl, heterocyclo, cycloalkyl, or aryl. Ra' and Rs" when taken together may
form a cycloalkyl, aryl, or hetexrocyclic group, any of which may be optionally
substituted;
Ry, Rs, Ra1, Rys, and Ros are independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heterocyclo, and substituted
heterocycio;
Rjp and R;; are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and

-3-
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substituted heterocyclo;

Rz is selected from alkyl, substituted alkyl, ary), substituted aryl, heterocyclo,
or substitnted heterocyclo;

Rag is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRzs, ~OR23, “NRasRag, “NR2sSO,, ~NR2sSO:R29, ~SO2Rz3,
—S0;NR2sR29, ~CO4Rzs, ~C(=0)R2s , —C(=O)NR23 R29, ~OC(=O)Rzs,
—OC(=O)NR2s Ry, ~NRz#C(=O)Rg9, ~NR2zCOzR 20, =N-OH, =N-O-alkyl; aryl
optionally substitnted with one to three Rzz; cycloalkyl optionally substituted
with keto(=0), one to three Rz, or having a carbon-carbon bridge of 3 to 4
carbon atoms; and heterocyclo optionally snbstituted with keto (=0), one to
three Ry, or having 2 carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Ras and Ry are cach independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Csscycloalkyl, and Cysheterocycle, or may be taken together to
form a Cs.sheterocycle; and wherein each Rag and Ry in turn is optionally
substitited with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy,
and benzyloxy;

Rz; is selected from alkyl, Ry, and C4alkyl substituted with one to three Rz,
wherein each Rs; group is independently selected from halogen, haloalkyl,
haloalkoxy, nitro, cyano, —~SRso, ~ORs0, “NRaoR31, ~NR30SO3, ~NRaoSO2R3;,
—S0,R30, ~SO2NR30Rs1, —CO2Rs0, C(=O)Rs0, —~C(=O)NRsoRs1,
—OC(=0)Ra0, —OC(=O)NRsoR31, “NR3cC(=0)R31, ~NR3¢sCO4R3;, and a 3 to
7 membered carbocyclic or heterocyclic ring optionslly substituted with alkyl,
halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano,
wherein Ryo and Rs; are indepeadeatly selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Csscycloalkyl, and heterocycle, or may be taken together to form
a C3 7 heterocycle; and

D is selected from the groop consisting of -CHO, CN, ~COR,,~C(=0)OR,, or
R4C(O)NH-, where R, and R, are each independently selected from H or
substituted or unsubstituted C,-Cj alkyl, aryl or halogenated alkyl;

with chloramine, in the preseace of a suitable base, to form & compound of Formula

4
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In another aspect, the invention comprises a process of making one or more
pharmaceutically active compounds effective at inhibiting kinase activity having the
formula I:

10 )
and pharmaceutically acceptable salts or solvates thereof; wherein
R; is selected from H, alkyl, aralkyl, OR; , OC(O)Ry', OC(O)ORy', OC(OINRR;",
OS(0)2R;™, and OS(0):NR;'R", wherein the groups Ry’ and R;" may each
independently be H, alkyl, aryl, aralkyl, heterocyelo, or cycloalkyl groups, or may be
15 taken together to form a cycloalkyl, aryl, or heterocyclic group, any of which may be
optionally substituted, and the group R,™ is defined as an alkyl, aryl, aralkyl,
heterocyclo, or cyclozlkyl; ~SCHj, ~OC(=O)Rz1, —S(=0)Rx, —SO:R»,
~SO2NRaRgs, ~CO2Ra1, ~C(=0)NR24R2s, -NH3, ~NR24Rzs, -NR21SO2NR24Ras,
—NR21S02Rn, “NR24C(=0)Ras, -NR24CO:zRa5, ~NR21 C(=O)NR24R2s, halogen, nitro,
20 orcyano,
A is selected from RzX or E, where X is selected from the group consisting of —O—,
~O0C(=0)~, ~8—, -8(=0)—, 8Oz, ~C(=0)-, “COz~, “NR1g~, -NR1oC(=0)-,

-5.



-
WO 2004/043912 PCT/US2003/035220

10

15

—NR10C(=0)NR11—, “NR;0COz—, —“NR0SOr—, -NR;0SO0;NR;~, ~SO2NR10—,
—C(=O)NR;0—, halogen, nitro, and cyano, or X is abseat; and E is an electron
withdrawing group; or R,, taken together with A, can form an optionally substituted
saturated or unsaturated aromatic or heterocyclic ring;

R; is selected from:

()  hydrogen, provided that R; is not hydrogea if X is —S(=0)—, -SOr—,
~NR30COz-, or -NR0S07~;

G  elkyl, alkenyl, and alkynyl optionally substitntsd with up to fonr Ras;

(iii)  aryl and beteroaryl optionally substituted with up to three Ray;

(iv)  heterocyclo and cycloalkyl optionally substitoted with keto (=0), up to
three Rz7, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms;
or

(v) —C(O)R® where R® is H, OH, alkyl, aralkyl, halo, OR®', OC(O) R,
0C(0) ORY', OC(0) NR*R”, 0S(0) R*, OS(0) NR*R?', and R® and
R" are each independently selected from H, alkyl, aralkyl, heterocyclo
or cycloalkyl, or or R® and RY together form a cycloalkyl, aryl or
beterocyclo group; however R; is absent if X is halogen, nitro or
cyano;

Rs is selected from H, OH, C;-Cs alkoxy, alkyl, C;-Cg perfluoroalkyl, -O-C;-

Cs perfluoroalkyl, cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbalkoxy,

carboxamido, cyano, halogen, amine, substitited amine, NO,, ORs', CH20R3',

CH2NRsRs", CHaSRy', OC(O)R5', OC(O)ORs", OC(O)NR3R3", OS(O):R4',

and OS(0)2NRsRs"; the R3' and Ry" groups are each independently H, alkyl,

aralkyl, heterocycle, cycloalkyl, or aryl. Rs' and Re" when taken together may
form a cycloalkyl, aryl, or heterocyelic group, any of which may be optionally
substituted;

Z is selected from O, Sor N;

Ry is selected from substituted aryl, aryl substituted with NHSO»alkyl,

substituted heteroaryl, or an optionally-substituted bicyclic 7-11 membered

saturated or unsaturated carbocyclic or heterocyclic ring, and Rg is hydrogen,
alkyl, or substitated alkyl; provided that when Z is O or S, one of Ry or Rs is
absent; or
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alternatively, R4 and Rs taken together with Z form an optionally substitated
aryl, or an optionally-substituted bicyclic 7-11 membered aryl or heteroaryl;
wherein in either case the substitution of the aryl or the bicyclic aryl or
beteroaryl may be by a substituted or vnsubstituted alkyl, cycloalkyl, aryl or
heteroaryl substituent;

R is selected from hydrogen, alkyl, substitated alky, cycloalkyl, aryl,
substituted aryl, aralkyl, heterocyclo, substituted heterocyclo, -NR7Rs, —OR3,
acyl, carbalkoxy, carboxamido or halogen; wherein the carbalkoxy, acyl, and
carboxamido groups are optionally substituted with one or two substituent
groups, each of which is independently H, alkyl, aralkyl, or heterocyclo;

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

Ry, Rg, Ra1, Ras, and Rzs are independently selected from hydrogen, alkyl,
substitated alkyl, aryl, substitnted aryl, heterocyclo, and substituted
heterocyclo;

Razz is selected from alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo,
or substituted heterocyclo;

Rag is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRazg, ~ORzs, “NR2sR29, ~NR2gSO2, “NR2sSO:Rz9, —SO2Rzs,
—S0,NR2sR29, “COzRz8, ~C(=0)Rzs , ~C(=O)NR3s Rag, —~OC(=O)Rzs,
—OC(=0)NRzs Ray, ~“NR2C(=0)R29, ~NR2sCO;R20, =N-OH, =N-O-alkyl; aryl
optionally substituted with one to three Rz; cycloalkyl optionally substituted
with keto{=0), one to three Rz, or having a carbon-carbon bridge of 3 to 4
carbon atoms; and heterocyclo optionally substituted with keto (=0), one to
three Ry, or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Ras and Ry are each independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Cs-rcycloalkyl, and Cs.sheterocycle, or may be taken together to
form a Cs.7 heterocycle; and wherein each Rz and Rz in tum 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

7
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Ry is selected from alkyl, Raz, and C;.4alkyl substituted with one to three Ry,
wherein each Ra; group is independently selected from halogen, haloalkyl,
heloalkoxy, nitro, cyano, —SRsp, ~OR30, ~NRaoR31, ~NR3pS02, -NR3:SO3Rg;,
~S0:R30, —SOzNR30R31, ~CO2R 30, ~C(=0)R30, ~C(=O)NR30oR3;,
—OC(=0)R30, —OC(=0)NR30R31, ~NR30C(=0)R31, -NR30CO;R3;, and a 3 to
7 membered carbocyclic or heterocyclic ring optionally sabstituted with alkyl,
halogen, hrydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano,
wherein Ry and Ry; are each independently selected from hydrogen, alkyl,
alkenyl, aryl, aralkyl, Cs+cycloalkyl, and heterocycle, or may be taken together
to form a Ca.y heterocycle;

the method comprising:

a) reacting a pyrrole compound of Formmia IV:

A Rs

wherein A, R; and Rj are as defined above; and

D is selected from the group consisting of .CHO, CN, -COR,.—
C(=0)OR;, or R,LC(O)NH-, where R, and R, are each independently
selected from H or substitnted or unsubstituted C;-Cg alkyl, aryl or
balogenated alkyl;

with chloramine, in the presence of a suitable base, to form a
compound of Formmla V:

Ry

A
yath
R

1 \

NH;
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b) cyclizing the compound V to form a compound VI

Ry 0
A ~ N

Vi
5 c) halogenating the compound VI to form a compound VIL
Ry el
A D ~N
N\ "‘N/,kn.
Ry
VI
10 d) forther reacting compound VII with a reactant B-ZR4Rs, wherein Z, Ry

and Rs are as defined above; and B is selected from H, substituted or
unsubstituted alkyl, or substituted or unsubstituted cycloalkyl;

to form a compound of Formmla L Preferably, the reactant B-ZNR4Rs is of the
15 formula VIII:

wherein Y is selected from —~C(=O)NRxy—, “NRzsC(=O)NRzz~, “NR7380.—, or
20 —-SO;NRp-;
Rs is selected from hydrogen or alkyl; R, is selected from alkyl, halo,
triflucromethoxy, triflucromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,
alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
9-



WO 2004/043912 -~ PCT/US2003/035220

10

15

20

alkysulfonyl, sulfonamido, and aryloxy, and each R;s may be further substituted by
hydroxy, alkyl, alkoxy, aryl, or aralkyl, and n is an integer between 1 and 3;

Rjg and Rys are each independently selected from hydrogen, alkyl, cycloalkyl,
heterocyclo, alkoxy, aryl, and aryl/heterocyclo substituted with one to three Rs,
except that when Y is —~NR23SO2—, Rygis C)4alkyl or aryl optionally substituted with
one to three Ryo; and

Ri3 and R, at each occurrence are independently selected from alkyl, halo,
triflucromethoxy, triffnoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyi,
alkyithiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
alkysulfonyl, sulfonamido, and aryloxy, wherein each R;3; and/or Ry9 group may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl. More preferably, the
reactant of Formula VIII is:

Rk

Rs
“CHEN NegRa

o
In another aspect, the invention comprises a compound according to formula

Ra

A
TS
N

Ry \
NHz
\'4

wherein A, Rs, D and R; are as defined sbove.
In yet another aspect, the invention comprises a compound according to
formmla VI:
Ry o
= NH
A
ST X

Ry Vi
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wherein A, Rj3, D and R; are as defined above.
The invention further comprises a compound according to the formwla VII-
Ry Hal
. \"
A
\ ILN/)\H'
Ry VI
wherein A, R; and Ry are as defined above.

In particular, the invention provides an improved method of preparing such
compounds when compared to other methods involving amination of a readily
available pyrrole starting reactant, The reaction using chloramine provides an
aminated pyrrole in accepizable yiclds while avoiding the nse of more hazardous

10  aminating reagents. In contrast to the use of chloramine, for example, it has been
found that aminating agents such as dinitro-substituted phenylhydroxylamines have
been determined to be explosive, and to produce dinitrophenols, which are known ‘
toxic by-prodacts (MSDS). Other aminating reagents such as hydroxylamine-O-
sulfonic acid (HOSA), gave inferior yields (10-12%). Amination of pyrroles using

15 oxaziridines also gave inferior results. Attempts at nitration of the desired pyrroles
were also unsuccessful.

In certain preferred embodiments, the present invention is directed to a method
of making pyrrolotriazine compounds of Formula (11):

Riads

By %&zkll
N
A . N’kns

20 D,
and pharmacentically acceptable salts or solvates thereof, using the aforementioned
procedure for compounds of fonmula I wherein:

-11-
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Rs is selected from H, alkyl, CFs, O-alkyl, CN or NH2 ;
R is hydrogea or alkyl;
Y is selected from —-C(=0)NRz—, -NRnC(=0)NRz~—NR5S0r-, ar ~SO;NRz-, or -
NRxC(0)O-;
Rig and Rz are selected from hydrogen, alkyl, cycloalkyl, heterocyclo, alkoxy, aryl,
heteroaryl and aryl/heteroaryl substituted with one to three Ryg, except when Y is
—NR2S02-, Rz is C)4alkyl or aryl optionally substinited with one to three Ryo;
Ri3; and R, at each occarrence are independently selected from alkyl, halo,
triftuoromethoxy, triflnoromethyl, hydroxy, alkoxy, alkenoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, al!mxywbonyl.
alkylthiono, arylthiono, arylsnlfonylamine, alkylsulfonrylamine, sulfonic acid,
alkysulfonyl, sulfonamido, and aryloxy, wherein each Ry3 and/or Rye group may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl; and
A, R,, and R¢ are as defined above for compounds of Forronla (T).

Also included in the invention are the salts, solvates, and stereoisomers of the

compounds of forrmla (XI).

Detailed of ts of the Invention

The invention comprises, in one aspect, 8 method of preparing
pyrrolotriazine kinase inhibitors nsing a suitably substituted pyrrole as a starting
material. According to certain preferred embodiments of the method, a pyrrole is
reacted with a strong base, then aminated using a reactive haloamine, preferably
chloramine. Suitably, this amination step is performed in a protic or aprotic solvent
such as ether, MTBE, THF, toluene, water, DMF, NMPO, and DME, however other
solvents may also be used. The resulting product can then be cyclized to form a
pyrrolotriazine containing intermediate, which may optionally be further reacted to
form the kinase inhibitors. It is also recognized that amination of the pyrrole can be
used in applications other then cyclization to form pyrrolottiazines.

As used herein, the terms “cyclized” or “cyclizing” sre intended to
encompass any reactions that result in the formation of a 5- or 6-membered ring
structure adjunctly connected to the pyrrole ring.

-12-
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Listed below are definitions of various terms nsed 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 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 nsed with reference to an alkyl or other gronp, the subscript refers
to the number of carbon atoms that the group may contain. The term “Coalkyl”
10  includes a bond and alkyl groups of 1 to 4 carbon atoms.

The term “substitated alkyl” refers to an alkyl group substituted by one to four
substituents selected from halo, hydroxy, alkoxy, oxo (=0), alkanoy], aryloxy,
alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, disubstituted amines in
which the 2 amino substituents are selected from alkyl, aryl or aralkyl; alkanoylamino,

15  aroylamino, aralkanoylamino, substituted alkanoylamino, substituted arylamino,
substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio, alkyithiono,
arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl, sulfonamido,
e.g. SO;NH,, substituted sulfonamido, nitro, cyano, carboxy, carbamyl, e.g. CONH,,
substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHaralkyl or cases where there

20  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,
pyrimidyl and the like. Where the substituent on the alkyl is further substitated, it will
be with alkyl, alkoxy, aryl, or aralkyl.

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

30 substituted alkyl gronps and/or the connected group may be substituted as recited
herein for that group.

The term “halogen” or “halo” refers to fiucrine, chlorine, bromine and jodine.

-13-
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The term “aryl” refers to monocyclic or bicyclic aromatic hydrocarbon groups
having 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, lrydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkaxycérbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy. The
substituent may be further substituted by hydroxy, alkyl, alkoxy, aryl, substituted aryl,
substimted alkyl or aralkyl.

The term “aralky}” refers to an aryl group bonded directly through an alkyl
group.mchnbmzyl;whaeihtheﬂkylgroupmaybebumchedonmightchain. In
the case of a “substitnted 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 substitnted aryl. Thus, the

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, pbenryloxy, and benzyloxy,
and other groups recited above. At least two of these “R"” groups should be hydrogen
and preferably at Jeast five of the “R” groups is hydrogen. A preferred benzyl group

involves the alkyl-portion being branched to define : .

The termo “heteroaryl” refers to an aromatic group for example, which is & 4 to
7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered tricyclic
ring system, which has at least one heteroatom snd st least one carbon atom-
containing ring. Fach 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

-14-
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that the total number of heteroatoms in each ring is four or less and each ring bas 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 fosed ring or rings
may be aromatic or non-aromatic. The heteroaryl group may be attached at any
available nitrogen or carbon atom of any ring.

A “substitated heteroaryl” has one to four substituents on any one or more of
the rings comprising the heteraryl group. The substituents may be selected from those
recited below for heterocycle groups.

Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,

I

pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl (i.e., §j). thiadiazolyl,
isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyi,
triazinyl and the like.

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

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

The term “alkenyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having one to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substituted by one to
two substituents selected from halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkenoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino, and
substitnted and unsubstituted heterocycles, including indolyl, imidazolyl, furyl,
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thienyl, thiszolyl, 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, dialkylsmmino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
substituted or unsubstituted heterocyclo, e.g. imidazoly], furyl, thienyl, thiazolyl,
pyrrolidyl, pyridyl, pyrimidyl and the like.

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

The terms “heterocycle”, “beterocyclic” and “heterocyclo™ each refer to a fully
saturated or unsaturated, aromatic or nonaromatic cyclic group, for example, which is
2 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered
tricyclic ring system, which has at Jeast one heteroatom in at least one carbon atom-
containing ring. Thus, the term “heterocycle” includes heteroaryl groups as described
sbove. Each ring of the heterocyclic group containing a heteroatom mey have 1, 2 or
3 beteroatoms selected from nitrogen atoms, oxygen atoms and sulfur atoms, where
the nitrogen and sulfur heteroatoms may also optionally be oxidized and the nitrogen
beteroatoms may also optionally be quaternized. 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,
oxzazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiszolidinyl, furyl, tetrehydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepiny,
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A
azepinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, ;/
tetrahydropyranyl, morpholinyl, thiamorpholiayl, thiamorpholinyl sulfoxide,
thiamorpholiny] sulfone, 1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thietany], thiiranyl, 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, conmarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c}pyridinyl, foro[3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dikydrobenzothiopyranyl sulfone,
dihydrobenzopyranyl, indolinyl, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroquinolinyl,
thienofuryl, thienopyridyl, thienothienyl, and the like.

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

Preferred heterocyclo groups include, without limitation:

g DD DM K

vy D--%”‘@.Q.&@,
5 o5 <0

t}.\o,@{; RSRSI
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A “substituted heterocycle™ will be substitnted with one or more alkyl or
aralkyl groups &s described above, and/or one or mare groups described above as alkyl
substituents.

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 number of non-cummmlative double bonds or less than that maximom
number of double bonds. Thus, for example, the term “isoquinoline™ refers to
isoquinoline and tetrahydroisoquinoline. The term “diazepine” refers to a heterocyclo
ring baving 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 alkyl having one or more halo substituents

The term “perfluoromethyl™ means a methyl group substituted by one, two, or
three fluoro atoms, i.e., CHyF, CHF; and CF;. The term “perfluoroalkyl™ means an
alkyl group having from one to five fluoro atoms, such as pentafiuoroethyl.

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

The term “carbocyclic” means a satorated or unsamrated unzatorated
moniocyclic or bicyclic ring in which all atoms of all rings are carbon. Thus, the term
inclndes cycloalkyl and aryl rings. The carbocyclic ring may be substitated 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 nnsaturated.

Definitions for the varions other groups that are recited above in connection
with substituted alkyl, substituted alkenyl, substitoted alkynyl, substituted aryl,
substituted heterocycle, substitnted cycloalkyl, and so forth, are as follows: alkoxy is
~OR®, alkanoyl is -C(=0O)R", aryloxy is —OAr, alkanoyloxy is —~OC(=O)R", amino is
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~NHj, 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, aralkanoylamino is -NH-C(=O)R"-Ar, thiol is —SH,
alkylthio is —~SR°, arylthio is —SAr, aralkylthio is —S-R™Ar, alkylthiono is -S(=O)R®,
arylthiono is —S(=0)Acr, aralkylthiono is —S(=0)R™Ar, alkylsulfony] is ~SOgR®,
arylsulfonyl is ~SOgAr, arylsulfonylamine is -NHSOgyAr, alkylsulfonylamine iz
—NHSO,R®, aralkylsulfonyl is ~SOgR’Ar, sulfonamido is —~SO,NHj, nitro is -NO,
carboxy is ~CO;H, carbamyl is ~CONH,, substituted carbamyl is ~C(=O)NHR® or
—C(=0)NR®R®", alkoxycarbonyl is —C(=0)OR®, carboxyalkyl is ~R"-CO.H, sulfonic
NH

—N—C—NI;
acid is —-SO;H, arylsulfonylamine is -NHSOgyAr, guanidinois H ' and

ureidois H ? . wherein R®is alkyl as defined above, R' is alkylene as
defined sbove, R¥and R are selected from alkyl, aryl, and aralkyl, Ar is an aryl as
defined above, and k is 2 or 3.

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

According to the invention, a selected pyrrole compound, which may be
substituted or unsubstituted at the ring positions, is aminated using & haloamine,
preferably chloramine, in the presence of a base, to form an aminated pyrrole with an
active amino (-NH>) group bonded to the ring nitrogen atom. The reactive species 50
formed may then be cyclized using heat (from about 100°C to about 200°C, and
preferably from about 120°C to about 190°C) and an appropriate catalyst, for example
an acid, to provide an oxo-pyrrolotriazine-containing compound. The oxo-
pyrrolotriazine formed according to the preferred embodiment of this invention may
then be reacted with a halogenating agent, for example POCl;, followed by a
nucleophilic displacement to form & desired addition product of Formula (I).

The compounds of Formnla (I) may form salts that are also within the scope of
this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically
acceptable) saits are preferred, although other salts are also useful, e.g., in isolating or
purifying the compounds of this invention. All references to compounds of Formula
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(D) herein are intended to include without limitation compounds of Formulae (Ia) to
(i) as well as compounds of Formnla (II) and (Ila){IIh). All references to compounds
of Formula (II) are intended to include compounds of Formulae (TIa) to (ITh).

The compounds of Formnla (I) may form salts with alkali metals such as
sodium, potassium and lithiom, with alkaline earth metals such as calcium and
magnesium, with organic bases guch as dicyclohexylamine, tributylamine, pyridine
and amino acids such as arginine, lysine and the like. Such salts can be formed as
Imown to those skilled in the art.

The compounds of Formnla (I) may be reacted with a variety of organic and
inorgamic acids to form salts. Such salts include those formed with hydrogen chloride,
hydrogen bromide, methanesulfonic acid, svlfuric 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
gkilled in the art.

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

The processes of the invention can be used to produce all sterecisomers of the
compounds of Formula I, either in a racemic mixture or in pure or substantially pure
form. Additionally, the definition of the compounds herein 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 ag, for example, fractional crystallization, separation or
crystallization of diastereomeric derivatives or separation by chiral colvmn )
chromatography. The individual optical isomers can be obteined from the racemates ‘
by conventional methods, such as, for example, salt formation with an optically active
acid followed by crystallization.

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

Preferred embodiments of the invention include the methods for preparing
the preferred compounds of Formula (Ia):
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and pharmacentically acceptable salts, prodrugs, or solvates thereof, comprising
reacting a pyrrole of formnla IV wherein:

R; is selected from hydrogen, —CHjs, ~OH, —OCHs, —SH, —SCHs, —OC(=O)Ra;,
~S(=0)Rz, —SO:R s, ~SO02NR24R2s, —COzR21, —C(=O)NRz4R2s, -NH,,
—NR21SO;NRa4Rzs, “NR2:SO2R 22, —NR24C(=0)R2s, -NR3¢CO3R2s,

—NR; C(=0)NR24Rgs, halogen, nitro, or cyano;

Rj is selected from H, C,-Cs alkyl, OH, —CFs, —OCF;, CN or NHy;

X is selected from —C(=0)-, —COr—, -O-, “NR1oC(=0)~, and —C(=O)NRyo—, or X is
absent;

Rz is selected from hydrogen, Ca galkyl, substituted C;4alkyl, aryl, aralkyl, substituted
aryl, substituted aralkyl, cycloalkyl, substituted cycloalkyl, heterocycle, or substituted
heterocycle, or optionally-substituted cycloalkylalkyl or heterocycloalkyl;

R4 is selected from aryl or heteroaryl substituted with one R;; and zero to three R;3;
Rs and R, independently are selected from hydrogen and Iower alkyl;

R is selected from hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclo, substituted heterocyclo, -NR7Rg, —ORj7, or halogen;

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

R;3 at each occurrence is independently selected from alkyl, substituted alkyl, halo,
triflnoromethoxy, triflucromethyl, ~OR 4, —C(=0)alkyl, ~OC(=0)alkyl, -NR1sR ¢,
=SRys, =NOz, —CN, ~COaR;5, “CONH,, —=SO;3H, —5(=0)alkyl, ~S(=0)aryl, -NHSOx-
aryl-Ry7, ~NHSOz-alkyl, -SO0NHRy;, ~CONHRy7, and -NHC(=0)NHR;7;

R4 is selected from hydrogen, alkyl, or aryl;

Ris is hydrogen or alkyl;

21-

&



WO 2004/043912 -7 PCT/US2003/035220

10

15

Ry¢is bydrogen, alkyl, aralkyl, or alkanoyl;

Ry7is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl;

Ry, Rs, R1g, Ri1, R21, R24, and Ras are independently selected from hydrogen and alkyl;

and Ra; is alkyl or substituted alkyl.

Certain preferred compounds of Formula (Ia) that may be prepared according
to the methods of the invention are those in which Rj is C;-Cs alkyl, trifluoromethyl,
or methoxy, most preferably methyl; X is preferably -COx—, -NR;oC(=0)-, or
—C(=O)NR1¢~, more preferably —-C(=0)NH—; Z is preferably N; Ry is preferably
substituted aryl or substituted heteroaryl, more preferably phenyl substituted with at
least one of carbamyl, substituted carbamyl, arylsulfonylamido, substitnted
arylsulfonylamido, ureido, or substituted ureido, and optionally substituted with one
or two Cjealkyl or halogen. Most preferably R4 is phenyl substitated with at least
one of ~C(=0)NHO(C,4alkyl) or -C(=O)NH(optionally substituted phenyl), and also
is optionally substituted with C;4alkyl. Rs is preferably hydrogen or lower alkyl, more
preferably hydrogen.

Additionally, in these preferred embodiments, R; and Rg may be selected from
groups of substituents as defined herein; however, advantageously they are selected
from hydrogen, CH3, —OH, —OCHj, halogen, nitro, and cyano, and most preferably R
and Rg are hydrogea. R, preferably is alkyl, aryl, substituted aryl, aralkyl, substituted
aralkyl, heteroaryl, or substituted heteroaryl, more preferably straight or branched C; -
Cs alkyl or optionally-substitnted benzyl. The mesylate salt is the preferred form of
salt.

Further, the methods of the invention further comprise those for making
preferred compounds of the Formula (II),

(Ryz)y

B
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and pharmaceutically acceptable salts or solvates thereof, wherein: / %
Rj is selected from H, C,-Cg alkyl, OH, ~CF3, —OCF; , CN or NHa;
X is selected from —C(=O)NR10~, —“NR;10C(=0)~, ~C(=0)~, or -COr—;
Y is selected from —C(=0)NH-, -NHC(=0)NH—, or -NHSOx—;
5 Rjois hydrogen or lower alkyl;
Ry is selected from hydrogen, alkyl, cycloalkyl, alkoxy, aryl, and aryl snbstitnted with
one to three Ryg, except that when Y is -NHSOx—, Ry3 is —C, 4alkyl, aryl or aryl
. substituted with R1e;
Ry is attached to any available carbon atom of phenyl ring A and at each occurrence is

10  independently selected from alkyl, substituted alkyl, halo, triflnoromethoxy,
trifluoromethyl, —OR 4, —C(=0)alkyl, —OC(=O)alkyl, -NR;5R)5, —SR1s, ~NO2, -CN,
—COzR 5, “CONHz, ~SO3H, —S(=0)alkyl, —S(=0)aryl, -NHSO;-aryl-R;7,
—SO,NHR,7, ~CONHR 7, and -NHC(=O)NHR;

Ri4; Ris, Rys and Ry are independently selected from hydrogen or alkyl;

15 Ry 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,
sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy, wherein each group R;9 may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl;

20 nis0,1o0r2,and
Ry, Rz and R are as defined above for compounds of Formula (J).

The invention may also be practiced in the synthesis of preferred compounds
according to the Formulae (1Ia) or (IIb):
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and pharmaceutically acceptable saits, prodrugs, or solvaies thereof, wherein:

Rs s selected from H, C;-Cs alkyl, alkoxy, OH, -CFs, ~OCFs , CN or NHz;

R, and R;g are each either hydrogen or —CHjy;

R is selected from hydrogen; straight or branched C,.salkyl; cycloalkyl optionally
substitnted with keto and/or up to two Ra7; phenyl optionally substituted with up to
two Rgzy; heterocycle optionally substitnted with keto and/or up to two Rzy; and C,.
salkyl substitated with up to three of halogen, trifluoromethyl, cyano, ORz2s, NR2gR2s,
CO:Ruz, aryl, heterocycle, and/or cycloalkyl, wherein the aryl, heterocycle, and/or
cycloalkyl in turn are optionally sobstitnted with up to two of halogen, hydroxy,
alkoxy, haloalkyl, haloalkoxy, nitro, cyapo and alkyl;

Rz is selected from hydroxy, C,salkoxy, phenyl, or phenyl substituted with one or
two Rys;

Ri3 and Ry are independently selected from lower alkyl, halogen, trifluoromethoxy,
triflaoromethyl, hydroxy, C;alkoxy, nitro, and cyano;

Rz7 at each occurrence is independently selected from hydrogen, alkyl,
trifluoromethyl, triflioromethoxy, halogen, cyano, nitro, amino, hydroxy, alkoxy,
phenyl, benzyl, phenyloxy, and benryloxy;

Rag and Rag at each occurrence are independently selected from hydrogen, alkyl,
alkenyl, phenyl, and benzyl; and

nis0,1or2.

When R; is a heterocyclo, advantageously it is selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle being optionally
substituted with C;4alkyl, pheayl, and/or benzyl.

The methods of the invention are also preferably used for making
compomdshayingthoformnla(m):
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Ra am

e

in which Rjs, and R;3; are hydrogen, CHis, OH, OCHj3, CFs, cyano, or halogen, R; is
C».¢alkyl or optionally substituted benzyl, Rys is lower alkyl.

The compounds prepared according to the inveation are known kinase
inhibitors. Compounds of Formula (I) are useful in treating kinase-associated
conditions including, but not limited to, inflammatory diseases, oncology diseases,
antoimmune diseases, destructive bone disorders, proliferative disorders, angiogenic .
disorders, infections diseases, nenrodegenerative diseases, and viral diseases.

More particularly, the specific conditions or discases that may be treated with
the inventive compounds include, without limitation, pancreatitis (acute or chronic),
asthma, allergies, adult respiratory distress syndrome, chronic obstructive pulmonary
disease, glomerulonephritis, theumatoid arthritis, systemic lupus erythematosis,
scleroderma, chronic thyroiditis, Grave’s disease, autoimmnne gastritis, diabetes,
antoimmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, mynsthenia gravis, mmltiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn’s disease, psoriasis, graft vs.
host disease, inflammatory reaction induced by endotoxin, tuberculosis,
atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter's syndrome,
gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic B-cell disease;
diseases characterized by massive neutrophil infiltration; theumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammetory disease, silicosis, pulmonary sarcoidosis, bone resorption discase,
allograft rejections, fever and myalgias due to infection, cachexia secondary to
infection, meloid formation, scar tissue formation, nlcerative colitis, pyresis,
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inflnenza, osteoporosis, osteoarthritis and multiple myeloma-related bone disorder,
acute myelogenous leukemia, chronic myelogenous lenkemia, metastatic melanoma,
Kaposi's sarcoma, multiple myeloma, sepsis, septic shock, and Shigellosis;
Alzheimer’s disease, Parkinson's disease, cerebral ischemias or nenrodegenerative
disease cansed by tranmatic injury; angiogenic disorders including solid tumors,
ocular neovasculization, and infantile hasmengiomas; viral diseases inclnding acute
bepatitis infection (including hepatitis A, bepatitis 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 rensl reperfusion injury, thrombosis, cardiac hypertrophy, thrombin-
induced platelet aggregation, endotoxemia and/or toxic shock syndrome; and
conditions associated with prostaglandin endoperoxidase syndase-2.

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

Boc = tert-butyloxycarbonyl

CBZ = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl

DCM = dichloromethene

DCE = 1,2-dichloroethane

DMF = dimethyl formamide

DMSO = dimethyl snlfoxide

TFA = trifluoroacetic acid

THF = tetrahydroforan

HATU = O-(7-Azsbenzotriazol-1-yl-N,N,N’ N'-tetramethyluronim

hexafluorophosphate

KOH = potassium hydroxide

K;COs = potassivm carbonate

POCI; =phosphorons oxychloride

KOtBu = potassium t-butoxide

EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
-26~
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DIPEA = diisopropylethylamine
HOBt= 1-hydroxybenzotriazole hydrate
m-CPBA = m-chloroperbenzoic acid
NaH = sodium hydride

NaOH = sodium hydroxide

NayS;05 = sodium thiosulfate

Pd = palladinm

Pd/C = palladium on carbon

min = minate(s)

L = liter

mL = milliliter

ML = microliter

RT or 1t = room temperature

ret. t. = HPLC retention time (mimutes)

sat or sat'd = saturated

aq. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

RP HPLC = reverse phase HPLC

LC/MS = high performance liquid chromatography/mass spectrometry

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 elution (Start solvent %B
= (; Final solvent %B = 100), solvent A = 10% MeOH / 90% H20 / 0.2% H3PO4.

The processes of the invention and other previously disclosed processes are

disclosed in the following schemes. In the schemes, the groups Rj-Rs, Rio, R1a, Rig,
Ry, X and Z are as described herein for compounds of Formula ().
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A pyrrole (1) can be reacted with KOtBu, NaH, or other strong base, in a snjtable
solvent such as ether, THF, DMF, water, toluene, NMPO or DME. Subsequent

5 addition of a haloamine such as chloramine affords the aminated pymole (2).
Cyclization using an appropriate agent such as-formamide at elevated temperature
(e.g. about 120-190°C) affords the oxopyrrolotriazine (3).

10
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chlorinati a
orinating ngent Ry
XNy
- A \
.

Ry 5
B
\\N
L

5
Oxopyrrolotriazine (3) can be reacted with a suitable chlorinating agent, such as

POCl5, in a suitable solvent such as toluene, to afford chloropyrmrolotriazine (4).
5 Reaction of the chloropyrrolotriazine with a suitable substituted nucleophile affords
pyrrolotriazine (5).

10
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An ester such as 3-methyl-1-pyrrole-2,4-diethyl ester can be reacted with
chloramine in an appropriate solvent to produce compound (1). Reacting compound
(1) in formamide with acetic acid produces compound (2). Compound (2) can be
10 reacted with DIPEA and POCI, in toluene to produce compound (3). Compound (3)
can be reacted with DIPEA and 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 (NRzR10) in DMF

produces compounds (6).
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Compound(4)canbepreparedby1)reactingcommnrcillly-available4-§(<

amino-3-methylbenzoic acid and N-(fers-butoxycarbonyl)anhydride in THF to
produce a BOC-protected aniline intermediate; 2) reacting the aniline intenmediate
with -(3-dimethylaminopropyl)-3-cthylcarbodiimide bydrochloride, HOBt, and DMF,
5 followed by addition of methoxyamine hydrochloride and DIPEA to produce a BOC-
protected N-methoxyamide intermediate; and 3) reacting that methoxyamide
" intermediate in a solution of HCl in dioxape to produce compound (4) as a
hydrochloride salt. Alternatively, compound (4) can be prepared as shown in Scheme

6.
10
Scheme 4
R’ ?‘:’ p BRE
rrooc—~ H N
\ N.N/) —_— g2-0 \\N‘N /) —
1 o 2
B m'R’ R ZRR’
BN N\ N.N¢l R'X N. 4'
N
3 4

whereln X = NR™, NR'®c0, NR'CONR"!, NR'°COO,
NR'°S0,, NR'°SO,NR"?, as described hereinbefore.

Compound (1) where R is a carbon-containing substituent can be canverted to

15 carboxylic acid (1), where R® is H, and wherein Rj is alkyl or alkoxy or is as
otherwise defined herein, by treatment with a base 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 solveat, such as 1,4
dioxane, to afford compound (2).

20 The carbamate group of compound (2) cen be deprotected, when optionally
protected by groups such as CBZ, by hydrogenation over a catalyst, such as Pd, to
obtain compound (3). The amino group of compound (3) can be acylated to form
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compound (4), e.g., by treatment with a carboxylic acid in the presence of a coupling
agent such as DCC, or snlfonylated, .., by treatment with a sulfony! chloride.
Alternatively, the amino group of compound (3) may be alkylated with alkyl halides
or may undergo reductive amination with aldehydes in the piesence of a reducing

5 agent, such a5 sodium cyanoborohydride.

Scheme 5

HsC "
D0y s, T, e T
ON then n,.NH, OsN HN X Ris
3

10

Commercially-available compound (1) cam be reacted with oxalyl chloride
with heating and then concentrated in vacuo and reacted with an amine R;3NH; in the
presence of a base, such as diisopropylethylamine, in an organic solveat, such as

15 DCM to yield compound (2). Compound (2) can be reacted with hydrogen in the
presence of 2 catalyst, such as Pd, in an alcoholic solvent, such as EtOH, at rt to afford
compound (3). Compound (3) can then be used as in Scheme 3 to produce
compounds (6) of Scheme 3.

HaC HsC HyC
{Boc)0 | I NaOH
Mn\gox THE > BocNH X o » mnnﬂ,ﬂﬂ
1 2

EDCI, HOBt HyC : HC
H
DMF, RigNHs mﬁr"' HOL, diccane 4
= BockH X LT CI *HyN Ry
(+]
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Alternatively, commercially-available compound (1) can be reacted with di-
tert-butyl dicarbonate in an organic solvent, such as THF, to afford compound (2).
Compound (2) can be hydrolyzed using an aqueous base, such as sodium hydroxide,
to afford compound (3) that can be reacted with an amine R1gNH2 in the presence of
5 oouplingmgents.suchasEDGIandHOBt,inanorgmicsolvmt.suchasDMF,to
afford compound (4). Compound (4) can then be reacted with HCI in a solvent, such
a5 dioxane, to afford compound (5). Compound (5) can also be nsed as in Scheme 3
to produce compounds (6) of Scheme 3.

10 Scheme 7

Tl — Nty

H
4

15 A substituted hydroxamats (1) can be reacted with acid, such as HCI, 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
(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-

20 methylpymolidinone to afford compounds (4). Altemnatively, compounds (4) may
generally be prepared as outlined in Scheme 3, or using a suitable substituted aniline
amide as a nucleophile.
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Commercially-available compound (1a) can be reacted with a sulfonyl chloride
in the preseace of a base, such as TEA, in an organic solvent, such as DCM to yield
compound (2). Reaction of compound (2) with hydrogen in the presence of a
catalyst, such as Pd in a solvent, such as MeOH, yields compound (3). Reaction of
compound (3) with chloride (5) (compound 3 of scheme 3) in an organic solvent, such
as DMF, at 1t affords compound (6).

Reaction of compound (6) with aq. KOH with beating affords compound (7).
Compound (7) can be reacted with an amine R;NHj; in the presence of a coupling
reagent, snch as EDCI, and a base such as diisopropylamine, in an organic solvent,
such as DMF to afford compound (8).
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Scheme 9

Chloropyrrolotriazine (1) can be reacted with an aniline (1a) in anhydrous

DME at 1t to afford 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
10  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 Pd/C, in an organic solveat, such as MeOH to afford compound (5).

Reaction of compound (5) with an isocyanate in an arganic solveat, such as DCE
15 affords compound (6).
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_ Scheme 10
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5 Commercially-available compound (1a) (compound 1a of Scheme 8), can be

reacted with carbonyl diimidazole and with an amine R;gNH; in an organic solvent,
such as DCE, to yield compound (2). Resaction of compound (2) with hydrogen in the
presence of a catalyst, such as Pd, in an alcoholic sclvent such as EtOH affords
compound (3). Reaction of (3) with chloride (4) in an organic solvent, such as DMF,

10 affords compound (5). Reaction of (5) with aq. NaOH with heating affords product
(6). Product (6) can be reacted with an amine R;NH; in the presence of a coupling
reageat, such as EDCI, and a base such as diisopropylamine, in an organic solvent,
such as DMF to afford compommd (7).

15
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Example 1
N-Cyclopropyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino}-5-
methylpyrrolo{2,1-f][1,2,4]triazine-6-carboxamide

Hy

HN N.. ) CH,

The compound of Example 1 was prepared as set forth below, using the
Scheme 3 described above, wherein Compounds (A)<(E) have the structures indicated
10 below.

A
0

/Y
IINHEO

15 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). Generally, the synthesis of pyrroles is
described by the commonly assigned patent documents referenced herein and the
procedure of M. Suzuki, M. Miyoshi, and K. Matsumoto J. Org. Chem. 1974, 39

20 (1980)) in DMF (0.44M) was added either NaH or KOtBu (1.2 equiv) at it. This
solution was stirred for 30-45 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 analygis. The reaction was then quenched
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with aq. Na;S;0; and extracted with BtOAc or Et;0. The organic extracts were
washed with water and brine and then dried over sodium sulfate. Compound A was
obtained in >90% yield. NH;Cl in ether was prepared according to the procedure of
Nunn, J. Chem. Soc, (C), (1971) &t p. 823.

B.

.

a b

To a golution 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 (90%).

C.

=r” VN
\ N‘Nf)

/—O

To a solution of Compound B (10 g, 45.2 mmol) in folene (150 mL) was
added DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) and POCl; (5.05 mL, 54.2 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. NaHCOs-watcr-toluene (450
mL450 mL-150 mL) and stirred rapidly to assure quenching of the excess POCl.
The Iayers wers separated (filtered through celite if a suspension forms) and the
arganic layer was washed again with sat. NaHCOs. The organic layer was dried over
NagSO,, filtered and concentrated in vacuo to afford Compomnd C as a tan yellow
solid (9.9g, 95%).

38
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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 beated to 50°C overnight. The resulting mixture was cooled to 1t 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 1t for 30
minutes followed by addition of methoxyamine hydrochloride (55 g, 0.66 mol) in one
portion. Afier stirring for 10 min, the mixture was cooled using an ice bath. DIPEA
(250 ml, 1.4 mol) was added at such a rate 50 &5 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 . The reaction mixture was partitioned
between 0.5 L of water and 1.5 L of EtOAc and the resulting layers were separated.
The agueous portion was extracted with additiona] BtOAc (400 mL x 3), and the
combinedorganicexuactswuemhedwithm(SOOmLxB).ooldojNaq.HCI
(400 mL x 2), and water (500 mL). The product was then extracted with cold 0.5 N
aq. NaOH (300 mL x 3) and the combined basic aqueous extracts were neutralized to
pH = 8 by a slow addition of cold 0.5 N ag. HCL. The resulting solid which
precipitated was collected by filtration and washed with cold water. The wet solid
was decolorized in bot EtOH with active charcoal to give 106 g of white solid as the
BOC-protected N-methoxyamide intermediate.

To 2 surry of the above solid (91 g, 0.32 mol) in 1,4-dioxane (400 mL) at 1t
was added a 4M solution of HC] in dioxane (400 mL), and the resulting mixture was
stirred at rt overnight. Diethyl ether (1000 mL) was added and the precipitated solid

-39-
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was collected by filtration and triturated with a hot BtOH/H20 mixture (4:1 viv).
Drying the resulting solid in wacuo afforded 53 g of the pure hydrochloride salt
(Compound D) as a white solid. ;H NMR (dsDMSO): & 9.5-9.9 (br. 5, 1H), 7.75 (s,

1H), 7.55 (d, 1H), 7.36 (d, 1H), 3.70 (s, 3H), 2.38 (s, 3H).

E.

To a solution of the Compound D (41.2 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

t0 55 °C (oil bath temp). Solid Compound C (45.6 g, 190 mmol) was added in several

portions over 10 minntes 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 to st. The
mixtore was then ponred 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 b. The solids
were filtered, washed with water (2x200 mL) and dried on the filter to give 71.9 g
crode ester. The solid was then suspended in acetonitrile (450 mL) and heated with
stirring"at 50 °C for 1 h. The mixtare was cooled and filtered to give 64.2 g product
(>99% purity). These solids were then dissolved in hot BtOH (2.8 L) and
decolorizing carbon (6.4 g) was added followed by beating at reflux for 15 min. The

mixture was then filtered through a pad of celite and the reaction flask rinsed with hot

EtOH (1L). 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 1. The

solution was cooled and placed in a cold room with stirring for 40 b. The solids were
filtered and rinsed with 1/1 BtOH/Et;O (500 mL) to give 58.5 g of Compound E as a
white solid (30%).

F.

To a solution of ester Compound B (22.5 g, 58.7 mmol) in THF (205 mL) was
-40-
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added 1 N NaOH (205 mL) and the reaction mixinre heated to 50 °C for 16 h. The 6
THF was removed in vacuo and the mixture was acidified to pH 4-5 with IN aq. HC}
to precipitate the prodnct. The heterogeneous mixture was stirred for 1 h, filtered and
washed with water (150 mL) and ether (150 mL). The collected solids were partially

5 dried on the filter to give the crude acid intermediate as a moist white solid which was
nsed without further purification.

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 equivalents (117 mmol) of
cyclopropyl-amipe as the free base or as the hydrochloride salt. The mixture was

10  stirred for 30 min to solubilize the solids, placed in a cold water bath, and DIPEA
(204 mlL, 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 (12 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

15 by suction fltration to give Example 2 (92-98%) as a white solid.

ARhternatively, commercially-available compound (1b), as shown in Scheme 6
above, can be reacted with di-ters-butyl dicarbonate in an organic solvent, such as
THF, to afford compound (5) of Scheme 6. This compound (5) can also be used as in
20 Scheme 3 to produce compounds (6) of Scheme 4.

Examples 2-55
HyC
H;
o) -‘0&
Ro~y \N) 3
10 (Tic)
25 Compounds having the formnla (IIc), wherein Rz and Ryg have the values listed

in Table 1 were prepared following the same methods set forth above in Scheme 3 and
Example 1, using different amines (NR2R;0) in the last step. Additionally, each
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compound can be recrystallized using a 7 to 1 EtOH/water mixture to afford
analytically pure product as a white crystalline solid.

42~
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TABLE 1
Ex Ry Ry Compound Name Dain
MS/HPLC
. N-(2,2-Dimethylpropyl)}-4-{[5- 4393

2 [ ——CHx—C(CHds | CHs | [rreihoyveminocarbonyl)-2- 3.43 min
methylphenyfjamino}-N,5-
dimetirylpyrvolo
E&?t[][(;ﬁ;mymm 1]-2- 3973

— O e g

3 CH—(Ctalz | H | o oyiphenyllamino]-5-methyl-N-(1- 2.79 min
mothylethyl)pymolo
[2,1-f][1.2 A)triazipe-6-carboxamide

. CHy g | HIE-[(Methoryammo)carbonyl)-2- 4114

e metirylphenyl}amino}-5-methyl-N-(2- 3,14 min
CHp—CY methylpropyDpyrrolo
. CHs [2,1-0){1,2,4]triazine-6-carboxamide
— CHa— N-(2,2-Dimethylpropyl)-4-f[5- 4253

5 CHe—ClCHa)ls | H | [onemmoxymmino) 3.35 min
Carbonyl}-2-methylphenyl] amino)-5-
ug.ggmsubomdem
methylpyrrolo[2, .

p — (CHa)eCHy H | 4{I5-[(Methoxysmino)carbonyi]-2- el
methylphemylJemino}-5-methy)-N-
propylpymrolof2,1-fl[1.2.4]triazine-6-
carboxamide

7 —C{CHa)s H | N{1,1-Dimethylethyl)}4-[15- 31‘1‘;3
[(methoxyamino)carbonyl])-2- )
methylphenyljamino]-5-
methylpyrrolof2,1-f][1,2,4]triazine-6-
carboxamids

— — 4{[>-I(Methoxyamino)carbonyl]-2- 4132

8 (CHp)o—OCH, H | methylphenylamino)-N-(2- 1.99 min
Wyp-s-mwom-

s | - g | N-Cyclohexyl-4-{[5- 4374
{(methoxyamino)carbonyl}-2- 2.88 min

—O methylphenyljamino]-5- ]
methyipyrrolof2,1-f][1,2.4]triazine-6-
carboxamide

0 CHy g | HlI5-[(Methoxyamino)carbonyl)-2- 4593

= methrylphenyflamino]-5-methyl-N-{(IR)- | 2.85 min
—é—@ 1-phenylethyl}pyrrolof2,1-
H f]1,2,4]triazine-6-carboxamide
” CHy q | +i5-{Methoryamino)carbonyl]-2- 4503
¥ r;l&ylphmyﬂlmim}S-TnWLN-[('.lS)- 2.85 min
_.._c_< > -~ -
H f][1,2, 4]trinzine-6-carboxamide

43-
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Ex. R Ry Compound Name Data
MS/HPLC
12 H N-{{(: 463 .4
—%@-F [(methoxysmino)carborryl}-2- 2.83 min
methylphenyljamino}-5-
methylpymolo[2, 1-f)[1,2,4]triazine-6-
carboxamids )
13 OCH; H 4[5-[(Methoxyamino)carbomyl}-2- 4754
metirylphenryl]amino}l-N-{(2- 2.83 min
—cHy mothoxypbenylmethyl]-5-
methylpymrolof2,1-f]{1,2,4 riszine-6-
carboxamide
== H 4{[S-{(Methoxyamino)cerbonyl]}-2- 4462
W1 —ou N methylphenylJamino}-S-methryl-N-(4- 1.4S min
pyridinylmethyDpymolof2,1-
fl1,2,4]trinzine-6-carboxamide
15 — H 4HI5-{(Methoxysmino)carbonyl)-2- . 1 43,? 3
M
16 g |41 @ethoxyamino)earbonyl)-2- 4664
—(CHz)~N methylphenryljamino]}-5-methyl-N-[2-(1- 1.56 min
piparidinyl)etiylpyrrolof2,1-
fl[1,2 4]trinxine-6-carboxamide
17 /\| =B 4-{[5-{(Methoxyamino)carbonyl}-2- 4683
—(CHr—N © methyiphenyllamino]-5-methyl-N-[24- { 138 min
—/ morpholinyDethyllpyzrolo[2,1-
fl[1,2 Altriazine-6-carboxamide
18 HO H NH{(1R,25)-2,3-Dihyiro-1H-inden-1-yl]- 487 4
4-[[5-{(methoxyamino)carbonyl}-2- 2.74 min
methylphenyljamino]-5-
methylpyrrolo[2,1-1](1,2,4]triazine-6-
carboxamids
19 oH & | N(18.2R)-2,3-Dihydro-1H-indea-1-yl}- 4872
= 4IS-[(methoxyamino)carbaryl]-2- 2.74 win
o, methylphemyflamino]-5-
g methylpyrrolo[2,1-f]1,2 4]triazine-6-
carboxamide
N-Cyclopropyl-4-{[5- 3953
zo —<| H | (methoxyamino)carbonyl)-2- 2 64 min
methylphenyf}amino]-5-
methylpymrolo[2,1-f)[1,2 4]Jtrinzine-6-
carboxamide
21 H N-Cyclopentyl-4-{[5- 2230
_O IMMMI]:_-EI}L 3.15 min
methylphemyljamino
methylpyrrolof2,1-f)[1,2 Ajtriazine-6-
carboormide
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Ex R; Ry Compound Namme Data

MS/HPLC
. N-[2-(4-FluorophenyDethyl}-4-[5- 4713
2 A\ H [(methoxyamino)carbonyl]-2- 353 min
(fHke methylpheayljemino)-5-
methylpymrolof2,1-f][1,2,4}triazine-6-
carboxamide
F
- N-(Cyclobexylmethyl)-4-[[5- 451.3
Bl e [(methoxyamino)carbony]-2- 3,70 min
? methrylphenylamino)-5-
methylpymrolof2,1-][1,2,4]triaxine-6-
carboxamids
" a | H-{(Methoxyaminojcarbooyl]-2- 4393
—cH _O methylpheayljamino}-5-methyl-N- 2.76 min
2 [(tetralrydro-2-
furanyDmethyllpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide

2 | N-2-TH-Indol-3-ylothyl)4-{I5- 4983

—(CH)—¢ N [(methoxysmino)carbonyl}-2- 3.39 min
methylphanyl]amino]-5-
methyipyrrolo[2,1-f][1,2,4}triazine-6-
carboxamide
N-Butyl 4[5 412

26 | —{(CHy—cHy | H [(u?mnommﬂ]—z- 3,16 min
methylphenyl]amino)-5-
methylpyrrolo[2,1-11[1,2,4]triazine-6-
carboxamide
N-(Cyclopropylmetiryl)-4-{I5-

21 —c—<] H | [(methoxyamino)carboyl}-2- 409.1
methylphenyljemino]-5- 2.90 mi
methylpyrrolo[2,1-f][1,2,4]triazine-6- min
carboxamido
4{[5-[(Methoxyamino)carbomyl]-2-

Ll I cH—GliOH’ H | methylpbeayljamino)-5-methyl N-(2- 4253

™\ methylbutyDpyrrolof2,1-4)[1.2,4]wiazine- | , . .
H2C—CH,
N-2-Furanylmethyl)- 4115
» Y | ¥ |ostomymincyarbonyit2- 435.1
—H methylpheayl]amino}-5- 205 i
methylpyrrolo[2, 1-1)[1,2,4]triazine-6- -7 Iin
carboxamide
4-[[5-[(Methoxyamino -2-
21— LY |7 [ metniphooylamine]-5 motyi-N-G- 4512
8 thienybmethyl)pyrrolof2,1- .16 i
f1[1,2,4)trinzine-6-carboxamids -10 min

3} H 4-[[5-[(Meﬂmxyl.mimhbmlylg'-2- 4753

_(CHI)!"O_Q WMM]H[;‘;'&V' ~(2- .
f][1,24)triszine-6-carboxamide 343 min

(7(_\
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Ex R Ry Compound Name Data
MS/HPLC

32 CHy H *ﬂs-fﬂduho:ym:i?myl]ﬁ-zé. 12
_O methylcyclohexylpyrrolof2,1- 3.56 mi
1][1,2.4)triazine-6-carboxamide min

3 ~—CH,-CH, CB, N‘W[[il(whm]?lzmm)mbmyl]- 2972
dimethylpyzrolof2,1-f)[1,2,4}triazine-6- 2.9 min
4-[[5-{(Methoxyamino)carbonyl}-2-

¥  TORCR B | edyiphenyilemino} SmetybN42.22 [ 4771

Dpymrolof2,1-
f[1,2.4]trinzine-6-carboxamide 3.01 min

35 —CHy—CHy—F H }'-ﬂ-ﬂmwhmal-[[s- 12 012
methyiphenyl]amino)-5- 244
methylpyrrolof2,1-f])[1,2,4)triszine-6- min
carboxamide

36 H F—(Z.B-D:hydro-m-umu;-}zzlm[s. 12

_<:© methylphenyl}amino]-5- 256
methyipyrrolo[2,1-f)[1,2 4]triazine-6- min
carboxzmide

31 —CHyCH, H | N-Blyla{[5-[(mothoxysminc)carbonyl} | 3833
2-methylphenyl]amino]-5-
methylpymrolof2,1-f](1.2,4])triazine-6- 2 58 min
carboxamide

38 l H | 4{[5{(Mothoxysmino 2- 4872

HzC—CFy~CFy methylpheayljamino}-5-methryl-N-
(2,2,3,3,3-peatafinoropropyl)pyrrolof2,1- | 340 min
f][1,2.4]triazine-6-carboxamide

CHy)— 4-{I5-[(Methoxyamino)carbonyl}-2-

o MCH); | B | pochyiphenyljamino}-5,7-dimethyl-N-(1- | 426
methylethy)pymolo[2,1-0[1,2}triazine- | .o .
G-carboxamide .38 min
N-(4-Flooropheayl)-4-{[5-

“ B | [methoxyamino)carbonyl}-2- 449.2

mothylpbenyl]amino}-5- 292 i
F methylpyrrolof2,1-f]{1,24)triazinc-6- 92 min
carboxamide
(Methoxyamino)carbanyl]-2-

“ R e ey 4612
methoxyphanmyl)- 1-
11[1,2,4}triaxine-6-carboxamide 2.97 min

| +HI5-{(Methoxyamino)carbonyl} 2-
“ B | methylphenyfjsmino}-N{(- 4154
H/'° methrylpyrrolof2,1-f][1,2/4]triszine-6- 2.75 min
carboxamide
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Ex R Compound Name Data
MS/BPLC
43 4-{[>-[(Mothorysmino)carbonyl}-2- 499.1
methylpheny]]jamino]-5-methyl-N-{3- )
‘Q (triflucromethylpheayllpyrrolo[2,1- 3.99 min
Jtriazine-6-carboxamide y
CFy fiizA
4“ a m:mm)tﬂbmy I S13.1
metirylphenyl]amino)-5- 3.10
—CHy methylpymrolof2,1-f}1,2,4]trixzine-6- -10 mm
carboxamide
cl
N-{(15)-1-Cyano-2-phenylethyl}-4-{[5-
45 =N [(methoxyaminc)carbomyl}-2- 4843
- methrylphenyl]amjno)-5- 2 88
. methylpymrolof2,1-f[1,2,4]triazine-6-- - mm
\ carboxamids
46 4[5-{(Methoxymmino)carbonyl)-2- 4593
mothylphenyl]amino]-5-methyl-N-(2- -
_“""'—@ phonylethyDpyrrolof2, 1-f][1. 2 Alriazine- | o .
G-catboxamide
47 4-[5-{(Methoxyamino)carbonyl]-2- 4462
Mylﬂmyl]mno]—S—mthyl—N—(Z—
_D 1,24 o 151 min
Jtriszine-6-carboxamide
48 4-{[5-(Methoxyamino)carbonyl]-2- 4452
_@ mwnmts[;mm-
g £1[1.2.4])friszine & carbaxamide 2.69 ouin
4-[5-{ (Methoxyamino)carbomyl]-2-
49 ) :r“"' iyt pheny amino-Smetiyl-N-4- 4523
—¢ mothyi-2-thiazolyl)pyrrolo[2,1- .
q I f)[1,2,4)triazine-6-carboxamide 3.50 min
4-[[5-[(Methoxyamino)carbonyl]-2-
50 ‘i"" md:ylpﬂl]nnino]-s-nsdlyly-li.‘i-[(lk)- 4112
1 [2,1- .
—cHy—oth ﬂmwm,, o 320 o
[5-{(Methoxyamino)carbonyl]-2-
B iy lphanplainct S 1S | 112
—c""c"lz"'ﬁ'h 1-mothryipropylipyrrolof2,1- 3.20 mi
f][1.2,4 }triezine-6-carboxamide mmin
52 F N-[(3-Fluorophenyl)methyl]-4-[[5- 4632
[(methoxyamino)carbonyl]-2-
—CH; methylphenryljamino})-5- 2.84 min

methylpyrrolo{2,1-f][1,2,4]triazine-6-
carboxamide

47-
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Ex. R; Compound Name Data
MS/HPLC
N-U-«-Fhorophmylmm-m-
udlylplnwl]mno]-s- 203 mi
methylpyrrolo[2,1-f{1,2,4]triszine-6- o
carboxamide
F
N-[(2,4-Difivoropheaylymetiyl]4-[I5-
il . [(methoxyamino)carboayl]-2- 4812
methylphenryllamino}-5- 292 mi
¢ metylpyrrolof2,1-f][1,2,4]trinzine-6- i
58 F mHS' 4811
2.70 min

Hj

2

H;C

~Q

w &,

N (M)

Compounds baving the formula (IId), wherein the R; groups have the values

listed in Table 2, were prepared following the same methods set forth above in

Scheme 3 and Examples 2-55.
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TABLE 2

Ex. R; Compound Name Data
3-[[6-[(Hexahydro-4- 4521
.55_ ~cts | methyl-1H-1,4-diszepin-1- | 1.63min
\ ) yDcarbonyl]-5-methyl

pyrrolo[2,1-f][1,2,4]triazin-
4-yl]lamino}-N-methoxy-4-
methylbenzamide

425.2

57 N-Methoxy-4-methyl-3-
_%_{ > [[5-methyl-6-(4- 1.82 min

morpholinylcarbonyl)
pymrolo[2,1-f]{1,2,4]triezin-
4-yIlaminoJbenzamide

5134

58 N-Methoxy-4-methy]-3-
—ﬂO—cug—O [[5-methyl-6-[(4- 3.45 min
(phenylmethyl)-1-
piperidimyl]carbony]
pyrrolo[2,1-f][1,2 4]triazin-
4-yl]aminojbenzamide '
59 : N-Methoxy-4-methyl-3- 400.2

[[S-methyl-6-(1- 2.16 min
pyrrolidinylcarbonyl)
pyrrolo[2,1-f][1,2,4]triazin-
4-yl]lamino]benzamide




WO 2004/043912 . PCT/US2003/035220 °

Hy

R,
~0
Kzl/j" b

N (e)

5 Compolmdshnvingthefm'mula(ﬂe),whminXandR;hweﬂnvﬂuuﬁsted
" in Table 3, were prepared following the same ‘o similar procedure as in Scheme 3 and
Example 1, except in the first step, commercially available 3-trifluorometiryl-1-
pyrrole-2,4-diethyl ester was used instead of 3-methyl-1-pyrrole-2,4-diethyl ester.

10 TABLE3
Ex. No. X Ra Compound Name Data
MS/HPLC
60 A —CHe—CHy | 45 {Mathomyuminolearbony- a2
— (triflnoromethyl)pyrrolof2,1-
| f][1.2.4]trinzine-6-carboxylic acid
ethyl ester
— CHa— N-Ethyl4-{i5- 43732
61 A CHa—CHy | |0 thoryamino)carboryl}-2- 2.99 min
e methyiphenyljaminc)-5-
HN (trifluoromethyl)pyrrolof2,1-
l f)[1,2 4}triazine-6-carboxamide
— CHa=CHa- 4-[[5-[(Methoxyamino)carboryl]- 4513
62 2 CHy-CHy'CHs | 5 o tminhenyljamino} N-propyl- | 3.21 min
o 5-(triflucromethyl)pyrrolo[2,1-
HT fl{1,2,4]triazine-6-carhoxamide
63 o CHy 4-{]5-{(Methoxyamino)carbomyl}- 465.3
\ ] 2-methyiphcayljamino}-N-{(1S)-1- | 3.36 min
m’° —-CH—CH;—Cly | (urifluoromethyl)pyrrolof2,1-
| 1][1,24]triazine-6-carboxamids
64 ] CHy 4-{[5-[(Mothoxyamino)carbonyl]- 5132
\ ] z-mﬁylphmyﬂmno]-N-[(IS)-l- 1.72 min
c—-—— —
”
© (mﬂnaomdhyl)pynnh[m-

f1[1,2,4)rlazine-6-carboxamide

-50-
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Example 65
N-Ethyl-4-{[5-[ (nethoxyamino)carbonyl]-2-methylphenyljamino]-5-
methylpyrrolo[2,1-f][1,2,4}triazine-6-carboxamide methane sulfonic acid

m,’-z I - Ena
H,c’qst,’o

ExmpleS?asafreebase-waschargedwiIhacetone(IOmllg). and the jacket
was heated to 50-60°C. Roflux was statted 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 shurry 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 slurry was
then filtered, washed with acetone, and dried in vacuo at 40-50°C to an LOD <0.5% to
provide Example 65 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 (II) herein.
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Examples 66-69
H
HN "'ll..
HN N
A (IH)

5 Compounds of Formula (TIf) were prepared using appropriate substrates and
amines selected to afford compounds wheie R; and Ry have the values listed in Table
4.

TABLE 4
10
Ex. Ra Ry Compomnd Name Data
66 Bt H N-Bihyl-5-methyl-4-{[2- H NMR (CD;0D w/
N methy}-5-{[[3- TFA): 5 8.28 (s, 1H),
P Q (triffucromethyl)phenyljamino | 8.19 (s, 1H), 8.16 (¢,
o | _ 1H), 8.11 (4, 1H), 7.84
carbonyl}pheaylJamino]pyrrol | (s, 1H), 7.71 (d, 1H),
CFs | o[21-i[1,24]triazine-6- 7.58 (1, 2H), 747 (4,
. carboxamide 1H), 3.44 (q, 2H), 2.94
(s, 3H), 2.47 (s, 3H),
1.26 (1, 3H). LCMS
M+H") = 497.47.
HPLC (Condition A) :
3.30 min
4-[[S-[[(4-Cyanophenyl) |. .
67 Et : . H NMR (CDyOD): §
;\O\ amino]carbonyl}-2- 7.93 (br s, 1H), 1.34 -
N methylphenyl]Jamino]-N- | 7.86 (d, 3H), 7.74 (4,
e WA
- s, 1H),
pymolof2,14](1,24) 3.30 (g, 2H), 321 (s,
triazine-6-carboxamide | 35, 976 (s, 31), 1.14
(4 3H). LCMS (M+H")
=454.18. HPLC
(Condition A) : 2.86
min,
2! - 5-Methyl4-[[2-methyl-5-
68 3 . LCMS (M+H) =
~ - ‘O [(phenylamino)carbonyl] | 505.27. HPLC
ﬁ pheaylJamino]-N-[(1S)- | (Condition A) : 334
1-phenylethyl] frin.
pymolo[2,1-/)[1,2,4] "
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z | . 4-[[5-[[(4-Cyano- LCMS =
® | \O phenyl)amino]carbonyl]- sso.zs.oﬁ‘l;iu.(.:)
d cn | 2-methylphenyl]amino}- | (Condition A) : 3.35
5-methyl-N-[(15)-1- min.
phenylethyl]pyrrolof2,1-
fI[1,2,4)triazine-6-
carboxamide
Example 70
N-Ethyl-4-[[5-[[(3-flnorophenyl)sulfonylJamino]-2-methylphenyllamino]-5-
3 methylpymrolo[2,1-f][1,2,4}triszine-6-carboxamide

I

10

To a solution of 4-methyl-3-nitroaniline [compound (12) from Scheme 8)(3.72
g, 24.5 mmol)] in 150 ml of DCM at rt was added 3-flucrobenzenesulfonyl 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
15 dissolved in DCM (600 ml), washed with sat’d ag. NaHCO;, dried over sodinm
sulfate, filtered, and concentrated in vacuo to give B.00 g of dark solid which was

tritnrated with DCM to afford 5.46 g of yellow solid. A portion of this solid (1.63g)
was dissolved in 10 ml 1N ag. NaOH and 20 ml THF, and the solution was stirred at
rt for 20 h. The solvent was removed in vacuo and the residue acidified with 3N HCl

to a pH 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) =
2.99 min. "ANMR(CDCl:) §7.67 (4, 1H), 7.59 (ad, 1H), 7.49 (m, 2H), 7.32 (m, 1H),

53
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728 (m, 2H), 2.54 (s, 3H).

HoM

To 0.20 g (0.64 mmol]) of Compound A in MeOH (10 ml) was added 10%
Pd/C (20 mg) and the mixture stirred under hydrogen balloon for 6 h at it. 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 coloriess, glassy solid. HPLC (Conditions A):
1.77 min. LCMS M+H" (m/z) 281.

T

Compound B (0.18 g, 0.64 mmol) and 0.15 g (0.64 mmol) of 4-chloro-5-
methylpyrmrolotriazine-6-ethylcarboxylate (compound 8 of Scheme 8) in anhydrous
DMF was stirred at 1t for 20 h. The reaction was quenched with addition of cold water
and sat’d aq. NaHCO;. The solid was collected, wasbed with water, and dricd 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.
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A solution of 0.27 g (56 mmol) of Compound C in 1 ml of IN ag. 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 1N aq. hydrogen chloride to pH ~ 2. The resulting
precipitated solid was collected, washed with water, and dried in vacuo to afford 0.25
g (98%) of Compound D as a pale yellow solid. HPLC (Condition A): 2.93 min.
LCMS M+H' (m/z) 456.

E. A mixtre of 30 mg (66 pmol) of Compound D, EDCI (19 mg, 98 jumol),
HOB (13 mg, 98 ptmol) and Hunig's base (43 L, 0.25 mmol) was stirred at 1t 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.
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Examples 71-72

Examples 71 and 72 as shown in Table 5 were prepared from Compound D of
Example 70 and an appropriate amine as described in Example 70, step B.

5 TABLE S
Ex | Compound Compound Name Data
7 g 4-[[5-IG- HPLC
o ;"":O" Fluoropheayl)sulfonyl]amin | (Condition
% 1 J 0]-2-methylphenyl]amino]- ( A): 2.89
A~ w N-[(15)-2-methoxy-1- min. MH*
l:neth:rlathyl]-sl-2 , (m/z) 527.
o[2,1-
fi[1,2,4]triazine-6-
carboxamide
4-{15-lI3-
7 ...n,‘,':-" » | Fluoropheayl)sulforyl]amin fn’wc Sition
-;_b*. " U o0]-2-methylphenyl]amino]- A):3.23
O;" "'J phecplodylipymuol2.1- | MEL
y -
f[1,24]triazine-6- (@z) 5.
carboxamide
Exarules 73-81
e H
X N °
" N
10 HyC g

15

Compounds having the formula (IIg), wherein X and R, have the values listed
in Table 6 were prepared from commercislly-gvailable diethyl-2,4-dimethylpymole-
3,5-dicarboxylate following the same or similar procednre described sbove for the
preparation of 5-desmethyl pyrrolotriazine.
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TABLE 6
Ex X R, Compound Name Data
73 -COx- Et 4-[[5-[(Methoxy- 398.2, M+H
amino)carbonyl)-2- 3.13min, A
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
f1[1,2,4]trazine-6-
|csrboxylic acid ethyl
ester
74 -C(=0O)NH- Et N-Ethyl-4-[[5-[(methoxy |397.2, M+H
Amino)carbonyl]-2- 1.70 min, A
methylphemyl]amino]-
5,7-dimethylpyrrolo[2,1-
75 -C(=0)NH- 473.3, M+H
2.51 min, A
76 -C(=0)NH- ~CH(CHa): 4-[[5-[(Methoxy- 411.2, M+H
amino)carbonyl]-2- 1.81 min, A
methylphenyljamino]-
5,7-dimethyl-N-(1-
methylethyl)pyrrolo[2,1-
77 -C(=0)NH- 460.2, M+H
130 min, A
78 -COr- H 4-[[5-{(Methoxy 3702, M+H
amino)carbonyl]-2- 221 min, A
methylphenyllamino}-
5,7-dimethylpyrrolof2,1-
[1,2,4]triazine-6-
carboxylic acid
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79 =0O)NH- ﬁ 4-[[5-[(Meth 482.1, M+H
“EONE N amino)carbm;.;ly-'_l-z- 1.21 min, A
methylphenyl]amino}-
5,7-dimethy}-N-[2-(4-
morpholinyl)ethyljpyxrol
|0[2.1-ﬂ[l.2.4]l11mn=-6-
carboxamide

80 -C(=0)NH- 4-{[5-[(Methoxy- 480.2, M+H
< EHJ‘ amino)carbonyl]-2- 1.39 min, A
methylphenyi]amino}-
5,7-dimethyl-N-[2-(1-
piperidinyl)ethyi}pyrrolo|
2,111[1,2 Altriazine-6-
|carboxamide

81 -C(=O)NH- HC IN-[2-(Dimethylamino) {440.2, M+H
NS Bthyl]-4-[[5-{(methoxy |1.09 min, A
HaC Amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
E[1.2.4]uiazine-6-
carboxamide

Example 82
4-{[5-[[(Ethylamino)carbonylJamino]-2-methylphenyllJamino}-5-methyl-N-propyl
pyrrolo[2,1-f][1,2 Altriazine-6-carboxamide

X
2

A.  5-Methyl-4-{(2-methy}-5-nitrophenyl)aminolpyrrolof2,1-f]
[1,2 4)triazine-6-carboxylic acid ethyl ester
10
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A suspension of chloropyrrolotriazine (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 nentral with sat. ag. NaHCO;. The solids were filtered, washed with
water, and dried to give compound A (2.589 g, 85% yield) as a pale ten solid,

B.  5-Methyl-4-{(2-methyl-5-nitrophenyl)aminolpyrrolo[2,1-]
[1,24)triazine-6-carbaxylic acid

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

C.  5-methyl-4-[(2-methyl-5-nitrophenyl)amino]-N-propylpyrrolo
[2,1-fl[1,2 4]txiazine-6-carboxamide '

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
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amine (0.38 mL, 6.4 mmol) was added. The reaction was stirred for 4 h and water
was added to precipitate the product. The solids were filtered and purified via column
chromatography on silica (33% ethyl acetate\hexanes) to give componnd C (0.79 g,
93% yield) as a white solid. 'H NMR (CDCla): 8 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 (g, J=6.7 Hz, 2H), 2.86 (s, 3H),
2.41 (s, 3H), 1.58 (m, 2H), 1.16 (¢, J=7.5 Hz, 3H). LCMS (M+H") =3693. HPLC
(Condition A): 3.42 min.

D. 4-[(5-Amino-2-methylphenyl)Jamino}-5-methyl-N-propylpyrrolo
[2,1-f][1,2,A)triazine-6-carboxamide

A solution of compound C (794 mg, 2.16 mmol) and 10% Pd/C (250 mg, wet)
in McOH (20 mlL) was degassed and backfilled with hydrogen three times and stirred
for 2 h. The solution was filtered and concentrated to give compound D (691 mg,
95% yield). 'H NMR (CDCls): 5 7.94 (s, 1H), 7.73 (s, 1H), 7.53 (s, 1H), 7.23 (m,
1H), 7.06 (d, J=8.1 Hz, 1H), 6.53 (dd, J=8.1, 2.2 Hz, 1H) 5.86 (br m, 1H), 3.43 (q,
J=6.6 Hz, 2H), 2.91 (8, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, J=7.3 Hz, 3H).
LCMS (M+H") = 339.2. HPLC (Condition A): 2.39 min.

E. To a suspension of 25.6 g (0.076 mmol) of compownd D in 0.3 mL of DCE
was added 22 pL of ethyl isocyanate at it. The reaction mixture was heated at 50°C
fleLMmleimdistwuadded(l mL). The resulting precipitated
product wes collected by vacunm fltration 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 (CDsOD): & 7.94 ( s, 1H), 7.70 ( s, 1H), 7.60 (s, 1H), 7.23 (br s, 2H), 7.44 (4,
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 (Condition A): 2.82 min.
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Examples 83-88

' HIID\NJOLH'H"

H (IIh)

5 Compound having the formula (ITh), wherein Rig has the values listed in Table
7 were prepared following the procedure outlined for Example 82, using different
isocyanates in the last step,

TABLE 7

Ex Ry Compound Name Data

[[(pbenylamino)carbonyl]ami .
nojpbenyl}amino]-N- 3.40 min
propylpymrolof2,1-
1,2, 4ltriazine-6-
carboxamide

84 @\ 5-Methyl-4-[[2-methy]-5- 4725
2 G- 360

methylphenyl)amino]carbony
IJamino]phenyl]Jamino}-N-
propylpyrrolof2,1- '
JAl1,2 4ltriazine-6-
carboxamide

85 N [ 4[5 4833
?,O/ Cyanophenyl)aminolcarbonyl | 5 o

Jamino)-2-
methylphenyl]amino]-5-
methyl-N-propylpymolo[2,1-
1,2 4)triazine-6-
carboxamide

83 @ 5-Methyl-4-[[2-methyl-5- 458.2
?7

61-
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Ry

Compound Name

Data
MS/HPLC

.

4-[[5-[fI(2,3-
Dichlorophenyl)amino]earbo
nyllamino]-2-
methylphenyl]amino]-5-
MYI-N -Mlmlo[zs 1'
A[1,2 41triazine-6-
carboxamide

526.2
3.98

87

oy

4-[[5-[I[{4-
Fluoropbenyl)amino]carbony
IJamino)-2-
methylphenyl]Jamino]-5-
methyl-N-propylpyrrolof2,1-
J[1,2,4)triazine-6-
carboxamide

476.2
3.48

B~ er,

5-Methyl-4-[[2-methyl-5-
[(E3-
(trifluoromethyl)phenyl]amin
o]carbonyl]amino]phenyl}am
ino}-N-propylpyrralo{2,1-
f1[1,2,4)triazine-6-
carboxamide

526.1
3.87 min

89)

90)

91

92)

Examples 89-92
The compommds named below were prepared using methods analogous to the
procedures described hereinbefore:

1,3-Dihydro-3-[5-methoxy-6-[[4-(4-methyl-1-
piperazinyl)butyljaminolpyrrolo[2,1-fi{1,2,4}triszin-4-yi}-2H-indol-2-one;
1,3-Dihydro-3-[5-methoxy-6-[[4-(4-morpholinyl)butylJamino]pyrrolo[2,1-
f1[1,2,4]triazin-4-yl]-2H-indol-2-one;

1-[3-[4-(2,3-Dihydro-2-oxo-1H-indol-3-yl)-5-methylpyrrolo[2,1-

f)[1,2 4}triazin-6-yi}- 1-oxopropyl}4-methylpiperazine; and
2-Methyl-5-[[5-methyl-6-[3-(2H-1,2,3-triazol-2-yl)propoxylpyrrolof2, 1-
f][1,2,4)triazin-4-ylJamino]phenol.
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CLAIMS

We claim:
1. A method of forming an aminated pyrrole comprising: reacting a pyrrole
compound of Formnla IV:

A
TS
N

Ry H

v
wherem .
R, is selected from H, alkyl, aralkyl, OR; , OC(O)Ry, OC(O)ORY,

10 OC(O)NR,'R;", OS(O):R;™, and OS(O):NR;R;", wherein the groups R,'
and R," may each independently be H, alkyl, aryl, aralkyl, heterocyclo, or
cycloalkyl groups, or may be taken together to form a cycloalkyl, aryl, or
heterocyclic group, any of which may be optionally substituted, and the
group R;™ is defined as an alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl;

15 —SCH;, —“OC(=0O)R21, ~5(=0)Ra2, ~SOzRz, ~SO;NRuRas, —“COzR2,
~C(=O)NRa4Rzs, “NHz, ~NRa4R2s, ~“NR2:SO;NR24R 25, -NR21SO;R 22,
—NR2C(=0)Rgs, “NR34CO2Rzs, ~NR21C(=O)NR24R3s, halogen, nitro, or
cyano,

A is selected from RaX or E, where X is selected from —O—, —OC(=0)-,

20 —5—, —=8(=0)~, ~807—, =C(=0)-, -COz—, ~NRy¢—, -NR;cC(=0)-,
=NR;10C(=0)NRy1—, “NR10COz~, —-NR10502-, -NR1,SO-NR;—,
—S0;NR10~, ~C(=O)NR -, halogen, nitro, and cyano, or X is absent; and
E is an electron withdrawing group; or R, taken together with A, can form
an optionally substituted saturated or unsaturated aromatic or heterocyclic

25 rng;

R; is selected from:
(@  hydrogen, provided that R; is not hydrogen if X is —S(=0)-,
—807-, “NR10COz-, or —-NR1050~;
(i) alkyl, alkenyl, and alkynyl optionally substituted with up to four
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Ras
(i) aryl and heteroaryl optionally substituted with up to three Ra;
Gv) beterocyclo and cycloalkyl optionally substitated with keto
(=0). up to three Rz, and/or having a carbon-carbon bridge of
3 to 4 carbon atoms; or
) ~C(O)R® where R®is H, OH, alkyl, aralkyl, halo, OR®’, OC(0)
RY, OC(O) ORY, OC(0) NR'R", 0S(0) R”, OS(O) NR’R",
and R? and RY' are each independently selected from H, atkyl,
aralkyl, heterocyclo or cycloalkyl, or R® and R together form a
cycloalkyl, aryl or heterocyclo group; however R; is absent if X
is halogen, nitro or cyano;
Rs is selected from H, OH, C;-Cs alkoxy, alkyl, C;-Cs perfluoroalkyl, -O-(C;-
Ce) perfluaroalkyl, cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbalkoxy,
carboxamido, cyano, halogen, amine, substituted amine, NO3, ORs', CHz20Ry',
CH;NRyR;", CH.SRy', OC(O)Rs', OC(O)OR;", OC(O)NRsR3", OS(O)R3',
and OS(O);NRyR;"; the R3' and Rs" groups are each independently H, alkyl,
aralkyl, beterocycle, cycloalkyl, or aryl. Ry’ and Ry" when taken together may
form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally
sobstituted: '
Ra1, Ras, and Rgs are independently selected from hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;
R0 and Ry; are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and
substituted heterocyclo;
Ra is selected from alkyl, substituted alkyl, aryl, substitated aryl, heterocyclo,
or substituted heterocyclo;
R is selected from halogea, trifinoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRas, —ORa2s, ~NRasRzs, ~NR23S03, —NR2sSOR39, —~SO2Rz3,
—SO;NR2sR 29, “CO2R 2, ~C(=O)Ras , ~C(=O)NRas Ras, ~OC(=O)Ras,
—OC(=0)NR33 Rz9, -NR2sC(=0)Raz9, “NR2#CO;R29, =N-OR, =N-O-alkyl; aryl
optionally substitated with one to three Rz; cycloalkyl optionally substituted
with keto(=0), one to three Ry, or having a carbon-carbon bridge of 3 to 4
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carbon atoms; and heterocyclo optionally substituted with keto (=0), one to
three Ry;, or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Rgag and Ry are each independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Cs.scycloalkyl, and Cs;heterocycle, or may be taken together to
5 form a Cs7heterocycle; and wherein each Ryg and Rgg in turn is optionally
substituted with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, hydroxy, alkoxy, alkyithio, phenyl, benzyl, phenyloxy,
and benzyloxy;
Ry is selected from alkyl, Rz, and Cy4alkyl substituted with one to three Rja,
10 wherein each Ra group is independently selected from halogen, haloalkyl,
haloalkoxy, nitro, cyano, —SR30, ~OR30, “NRaoRs1, “NR10SO2, -NR3pSO2Ra1,
—S0;R 30, ~SO;NR30R33, ~CO3R10, ~C(=O)Rs0, ~C(=0)NRaoRs1,
—~OC(=0)R30, ~OC(=O)NR30R31, “NRs0oC(=O)Rs1, “NR30:COzR3), and 2 3 to
7 membered carbocyclic or heterocyclic ring optionally substituted with alkyl,
15 halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano,
wherein Rso and R, are each independently selected from hydrogen, alkyl,
alkenyl, aryl, aralkyl, Cs-cycloalkyl, and heterocycle, or may be taken together
to form a Cy.; heterocycle; and
D is selected from the group consisting of -CHO, CN, -COR,, ~-C(=0)OR,, or
20 R C(O)NH-, where R, and R, are each independently selected from H or
substituted or unsubstitated C;-Cg alkyl, aryl or halogenated alkyl;
with chloramine in the presence of a base to form a compound of Formula V:

A Ry

2. The method of claim 1 further including:
a) cyclizing the compound V to form a compound VI;
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VI
wherein
R is selected from hydrogen, alkyl, substituted alkyl, cycloalkyl, aryl,
substitoted aryl, aralkyl, heterocyclo, substituted heterocyclo, ~NR7Ry,
—ORy, acyl, carbalkoxy, catboxamido or halogen; wherein the
carbalkoxy, acyl, and carboxamido groups are optionally substituted
with one or two substitnent groups, each of which is independently H,
alkyl, aralkyl, or heterocyclo; and
R, and Ry are each independently selected from bydrogen, alkyi,
substituted alkyl, aryl, substitated aryl, beterocylco, and substituted
heterocyclo;
and
reacting the compound VI with a halogenating agent to form a
compound of formmla VIL

Ry Hal
o N
A
Shk,

wherein Hal is a selected from F, Cl or Br;

further reacting compound VII with a reactant B—~ZRRs; wherein Z is
selected from O, S ox N, and B is selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl; and

R, is selected from substituted aryl, aryl substitated with NHSO»alkyi,
substituted heteroaryl, or an optionally-substituted bicyclic 7-11
membered saturated or unsatnrated carbocyclic or heterocyclic ring,
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and Rs is selected from hydrogen, alkyl, or substituted alkyl; provided

that when Z is O or S, one of Rq or Ry is absent; or

alternatively, R4 and Rs taken together with Z form an optionally

substitnted aryl, or an optionally-substituted bicyclic 7-11 membered
5 aryl or heteroaryl; wherein in either case the substitution of the aryl or

the bicyclic aryl or beteroaryl may be by a substituted or unsubstitited

alkyl, cycloalkyl, aryl or heteroaryl substituent;

to form a compound of Formula (I):

Ren_Rs

o

10 1 @
;and

d) optionally, further reacting the compound of Formnla (I) to form a
pharmaceutically acceptable salt or solvate thereof.
15
3. A method of preparing one or more kinase-inhibiting pharmaceutical
compounds having the formmls (I):

and pharmaceutically acceptable salts or solvates thereof;
wherein
R, is selected from H, alkyl, aralkyl, OR,, OC(O)Ry', OC(O)ORy’,
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OC(O)NR;'R;", OS(O):R;™, and OS(O);NRy'R,", wherein the groups R,’ and
R;" may each independently be H, alkyl, aryl, aralkyl, heterocyclo, or
cycloalkyl groups, or may be taken together to form a cycloalkyl, aryl, or
heterocyclic group, any of which may be optionally substituted, and the group
R;™ is defined as an alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl; -SCHa,
—0C(=0)Ra1, ~S(=0)Rz2, —=SO3R22, —SOzNRzR2s, —COzRa1,
~C(=0)NRyRas, ~NHz, ~NRyRas,~NR2;SO:NRaRas, ~NRz1SOzRz,
—NR24C(=0)Ras, ~NR24CO3R25, ~“NR21C(=0)NR24R;s, halogea, nitro, or
Cyano;
A is selected from RoX or E, where X is selected from the group consisting of
~0-, ~OC(=0)-, ~5-, —5§(=0)~, -8Oz~, ~C(=0)-, ~COz~, -NRio~,
—NRpC(=0)~, -NR10C(=0)NR1;—, ~-NR;10CO7—, -NR;050=~,
—NR10SO:NR -, ~SOzNR¢—, ~C(=0)NR10—, halogen, nitro, and cyano, or X
is absent; and B is an elsctron withdrawing group; ar R, taken together with
A, can form an optionally substitnted saturated or unsaturated aromatic or
R; is selected from:
(@  hydrogen, provided that R; is not hydrogen if X is —~S(=0)-,
~SOz—, -NR9COz—, or -NR1p0507—;
(i) alkyl, alkenyl, and alkynyl optionally substituted with up to four
Ras;
Gii)  aryl end heteroaryl optionally substinzted with up to three Rzy;
Gv) beterocyclo and cycloalkyl optionally substituted with keto
(=0), up to three Rz, and/or having a carbon-carbon bridge of
3 to 4 carbon atoms; or
(v) —-C(O)R® where R® is H, OH, alkyl, eralkyl, halo, OR", OC(O)
R", OC(O) ORY, OC(0) NR°R¥, OS(0) R”, OS(0) NR’R",
and R® and RY are each independently selected from H, alkyl,
aralky}, heterocyclo or cycloalkyl, or R® and RY together form a
cycloalkyl, aryl or heterocyclo group; however R; is absent if X
is halogen, nitro or cyano;
Rj is selected from H, OH, C;-Cs alkoxy, alkyl, C,-Cs perfluoroalkyl, -O-Cy-
-68-
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Cs perfluoroalkyl, cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbalkoxy,

carboxamido, cyano, halogen, amine, substituted amine, NO,, ORs', CH,OR3',

CHaNR3R3", CHaSRjy', OC(O)Ry', OC(O)OR3", OC(O)NRsRs", OS(O)R5',

and OS(O)2NR3R;"; the R;' and Rs" groups are each independently H, alkyl,
5 aralkyl, heterocycle, cycloalkyl, or aryl. Rs' and R3" when taken together may

form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally

substituted;

ZisO,SorN;

R4 18 selected from substituted aryl, aryl substitoted with NHSO,alkyl,

10 substituted heteroaryl, or an optionally-substituted bicyclic 7-11 membered
saturated or unsaturated carbocyclic or beterocyclic ring, and Rs is hydrogen,
alkyl, or substituted alkyl; provided that when Z i3 O or S, one of Rq or Rs is
absent; or
alternatively, R4 and Rs taken together with Z form an optionally substituted

15 aryl, or an optionally-substituted bicyclic 7-11 membered aryl or heteroaryl;
wherein in either case the substitution of the aryl or the bicyclic aryl or
heteroaryl may be by a substituted or unsubstituted alkyl, cycloalkyl, aryl or
beteroaryl substituent;

Rg is selected from hydrogen, alkyl, substituted alkyl, cycloalkyl, aryl,

20 substitated aryl, aralkyl, heterocyclo, substituted heterocyclo, -NR;Rg, —OR5,
acyl, carbalkoxy, carboxamido or halogen; wherein the carbalkoxy, acyl, and
carboxamido groups are optionally substituted with one or two substituent
groups, each of which is independently H, alkyl, aralky], or heterocyclo;

Rai, Rae, and Rz are independently selected from hydrogen, alkyl, substituted

25 alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;

Rio and Ryjare independently selected from hydrogen, alkyl, substitnted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and
substituted heterocyclo;

Ry is alkyl, substinated alkyl, aryl, substituted aryl, heterocyclo, or substitated

30 heterocyclo;

Rags is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRas, —ORjzp, “NR25R29, ~NR2sS0;, ~NR2sSOa2R19, ~SOsR 23,
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—SO;NRz5Rz9, —CO;zR2s, ~C(=O)Ras . —C(=O)NR2s Rzg, “OC(=O)Rzs,,
—OC(=0)NRgzs R29, ~NR2sC(=0)R29, “NR2sCO2R2, =N-OH, =N-O-alkyl; aryl
optionally substituted with one to three Rzy; cycloalkyl optionally substituted
with keto(=0), one to three Rz;, or having a carbon-carbon bridge of 3 to 4
carbon atoms; and heterocyclo optionally substituted with keto (=O), one to
three Ry, or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Rap and R are each independently selected from hydrogen, alkyl, alkeayl,
aryl, arelkyl, Cs scycloalkyl, and Cs sheterocycle, or may be taken together to
form a Cs sheterocycle; and wherein each Rzg and Ry in turn is optionally
substituted with up to two of alkyl, alkenyl, halogen, haloalky, haloalkoxy,
cyano, nitro, amino, hydroxy, alkoxy, alkylthio, pbenyl, benzyl, phenyloxy,
and benzyloxy; and

Ry is selected from alkyl, Rs3, and Cy4alkyl substituted with one to three Raz,
wherein each Rz, group is independently selected from halogen, haloalkyl,
baloalkoxy, nitro, cyano, —SRas, —ORs0, “NR3oRs1, “NR30S03, ~NR30SO2Rs;,
—SO;R30, ~SO2NR3oR31, ~CO2Rs0, ~C(=0)Rsp, ~C(=0)NRsoR31,
~OC(=0)R 30, ~OC(=O)NR30Rs;, ~NR3¢C(=0)Rs1, ~NR30CO2R31, and 2 3 to
7 membered carbocyclic or heterocyclic ring optionally substituted with alkyl,
halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano,
wherein Rsg and Rs; are each independently selected from hydrogen, alkyl,
alkenyl, aryl, aralkyl, Cs+cycloalkyl, and heterocycle, or may be taken together
to form a Cs.7 heterocycle;

8) reacting a pyrrole compound of Formuia IV:

A Rs

Ry

wherein A, Ry and Ry are as defined above; and
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D is selected from the group consisting of -CHO, CN, -COR,,~C(=0)OR,, or
R,C(O)NH-, where R, and R, are each independently selected from H or
substituted or unsubstituted C;-Cg alkyl, aryl or halogenated alkyl;

with chloramine in the presence of a bese to form a compound of Formula V:

Ra

A
I3
N

Ry \
NHa

v
b) cyclizing the compound V to form a compound VI:
10
Ry o
aA— iy
\ N\N/J\R‘
Ry
VI
15 c) halogenating the compound VI to form a compound VIE
Rs Hal
e \H
A
N\ “\"An.
Ry
v
; and
20 d) further reacting compound VII with a reactant B —ZRRs, wherein Z,

R, and Ry are as defined above, and B is selected from H, substituted
or unsubstituted alkyl, or substituted or unsubstituted cycloalkyl;
to form a compound of Formula L
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The method of claim 3 wherein, in the reactant B ~ZR4R;s of step (d), R is
substituted aryl with one or more substituents Y-R;s, where Y is C or N and
Ris is selected from hydrogen, alkyi, substituted alkyl, cycloalkyl, aryl,
substituted aryl, heterocyclo and substitnted heterocyclo; and Rs is substituted
alkyl.

The method of claim 2 wherein the reactant B-ZNR4R;s used in step (d)is a
compound of the formula VIIL:

(Rygn
7 I

|
n’\N S Y' RI.

Vi
wherein Y is selected from —C(=O)NR23—, -NR3C(=O0)NR2s—, ~-NRnSOz-,
or -SO;NRz3 ;
Rs is hydrogen or alkyl; R, is selected from alkyl, halo, trifiuoromethoxy,
triflucromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio,
ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,
alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
alkysulfonyl, sulfonamido, and aryloxy, and each R;s may be further
substituted by hydroxy, alkyl, alkoxy, aryl, orm]kyl,nndnmanmteger
between 1 and 3;
Ris and Rx are each independently selected from hydrogen, alkyl, cycloalkyl,
heterocyclo, alkoxy, aryl, and aryl/heterocyclo substituted with one to three
Rys, except that when Y is —“NRy»SO4-, Rygis Cy4alkyl ar aryl optionally
substituted with one to three Ryo; and
Ris and Ry at each occunrence is independently selected from alkyl, balo,
triflucromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkzmoyloxy,
thiol, alkyithio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine,
alkylsulfonylamine, sulfonic acid, alkysutfoayl, sulfonamido, and aryloxy,
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wherein each Ry3 and/or Ry9 group may be further substituted by hydroxy,
alkyl, alkoxy, aryl, or aralkyl.

The method of claim 5 wherein the reactant B-ZNR4R; used in step (d) is:

R

Ris R
"CHH;N NeoRo

O

The method of claim 3 further comprising reacting the compound of formmia I,
wherein R, is H and X is ~COQ-, with an amine of formmla R;oR,NH, using
an amide coupling agent, to form a compound of formula IIB:

(Ryz)n

X
R3 HN ./ng

x
R;oR,N
N\

1 (IB)
wherein
Ri3 is selected from alkyl, halo, trifiuoromethoxy, triflooromethyl, hydroxy,
alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano, carboxy,
carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, and aryloxy, wherein each R;3 and/or R;9 group may be further
substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl; and
Rys is selected from hydrogen, alkyl, substituted alkyl, cycloalkyl, aryl,
substituted aryl, heterocyclo and substituted heterocyclo.

The method of claim 2 wherein the cyclizing reaction of step (b) is carried ont
using an amide.
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The method of claim 3 wherein the the cyclizing reaction of step (b) is carried
out using an amide.

The method of claim 2 wherein in step (a), in the pyrrole of formmla IV:

R; is selected from hydrogen, —CHs, —OH, ~OCHj3, —SH, —SCHs,
—OC(=0)Rzj, —S(=0)Rz22, ~SO2R2, ~SONRa4R2s, “COzR21,
—C(=0)NRz4Rzs, -NHz, ~NR21SO;NRz4R25, “NR21SO3R 72, “NR24C(=O)R3s,
~NR24CO;R2s, —“NR21C(=0)NR24R2s, halogen, nitro or cyano;

Rj is selected from H, OH, C;-Cs alkoxy, alkyl, C,-Cs perfluoroalkyl, -O-C;-
Cs perflucroalkyl, cycloalkyl, beterocyclo, aryl, aralkyl, acyl, carbalkoxy,
carboxamido, cyano, halogen, amine, substituted amine, NOz, ORy', CH2ORs5',
CH3NRaRs", CH2SRg', OC(O)Ry', OC(O)OR;", OC(O)NR3Rs", OS(O):Ry',
and OS(0)2NRyR;"; the Rs' and Rs” groups are each independently H, alkyl,
aralkyl, heterocycle, cycloalkyl, or aryl. Ry’ and Ry" when taken together may
form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally
substituted;

A is R;X; and X is selected from —C(=0)—, —COz-, -NR0C(=0)}-, and
—C(=0)NRj¢—, or X is absent;

Ry is selected from hydrogen, C;.alkyl, substituted C).4alkyl, aryl, aralkyl,
substituted aryl, substituted aralkyl, cycloalkyl, substituted cycloalkyl,
heterocycle, or substitnted heterocycle, or optionally-substituted
cycloalkylalkyl or heterocycloalkyl;

Ry is selected from aryl or heteroaryl substituted with one R)2 and zero to three
Ris;

Rs and R, independently are selected from hydrogen and Jower alkyl;

Rg is selected from hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclo, substituted beterocyclo, -NR7Rg, —ORj, or halogen;

Ry3 is selected from carbamyl, sulfonamido, arylsulfonylamine, or ureido, each
of which is optionally substitnted with up to two of hydroxy, alkyl, substitited
alkyl, alkoxy, aryl, substituted aryl, and aralkyl, or R;2 is alkylsulfonylamine;
Rj3 at each occurrence is independently selected from alkyl, substituted alkyl,
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halo, trifluoromethoxy, trifiucromethyl, ~OR 4, ~C(=0)alkyl, —~OC(=0O)alkyl,
~NR;sR16, —SRis, ~NO3, —CN, ~CO2R;s, “CONHa, —SOH, —S(=O)alkyl,
—S(=0)aryl, -NHSO-aryl-R;7, -NHSOr-alkyl, -SO;NHR 7, -CONHR7, and
~NHC(=O)NHR:7;

R4 is selected from hydrogen, alkyl, or aryl;

R;s is selected from hydrogen or alkyl;

Risis selected from hydrogen, alkyl, aralkyl, or alkanoyl;

Ry is selected from hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl,
substituted aryl, or aralkyl; and '

Rz, Rs, Rio, R11, Ras, Ra4, and Rzs are independently selected from hydrogen
and alkyl; and Rx is alkyl or substituted alkyl.

The method of claim 2 wherein the cyclizing reaction of step (b) is performed
in the presence of an acid.

The method of claim 11 wherein the reaction of step (b) is conducted at a
temperature ranging from about 100°C to sbout 200°C.

The method of claim 3 wherein the cyclizing reaction of step (b) is performed
in the presence of an acid.

The method of claim 13 wherein the reaction of step (b) is conducted at a
temperature ranging from about 100°C to about 200°C.
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METODOS PARA LA PREPARACION DE COMPUESTOS DE
PIRROLOTRIAZINA UTILES COMO INHIBIDORES DE CINASA

Base de la Reivindicacién de Prioridad
Esta solicitud es una continuacién en parte de la Solicitud de los
Estados Unidos Serie No. 10/036,293, presentada el 7 de noviembre de
2001, que reivindica prioridad de la Solicitud Provisional de los Estados
Unidos Serie No. 60/249,877, presentada el 17 de noviembre de 2000, y la
Solicitud Provisional de los Estados Unidos Serie No. 60/310,561,
presentada el 7 de agosto de 2001. La divulgacién total de cada una de las

solicitudes anteriores se incorpora por referencia en su integridad.

Campo de la Invencién
La invencién se refiere a métodos para preparar compuestos

farmacéuticos de pirrolotriazina que tienen actividad como inhibidores de
cinasa y, en particular, a métodos para elaborar compuestos que contienen
pirrolotriazina, dtiles para tratar afecciones asociadas con cinasa. La
invencién incluye asimismo un método eficiente de aminar compuestos de
pirrol dtiles en la sintesis de pirrolotriazinas y otros compuestos

heterociclicos N-aminados.

Antecedentes de la Invencién

La invencién se refiere generalmente a métodos para preparar
compuestos ttiles como inhibidores de cinasa o, altemativamente, como
componentes o precursores en la sintesis de inhibidores de cinasa.

Los compuestos de pirrolotriazina Gtiles como inhibidores de cinasa
se divulgan en la Solicitud de Patente de los Estados Unidos Serie No.
09/573,829 presentada el 18 de mayo de 2000, que se asigna cominmente
con esta solicitud. Los compuestos de pirrolotriazina sustituida con un
grupo acidico que poseen supuestamente actividad inhibidora sPLA, se
divulgan en WO 01/14378 Al a Shionogi & Co., Ltd, publicada el 1 de
marzo de 2001 en japonés. La divulgacion total de cada una de las

Z<
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solicitudes de patente, patentes, y publicaciones mencionadas aqui se
incorpora aqui por referencia.

Compuestos apropiados como inhibidores de cinasa se describen en
la Solicitud de los estados Unidos co-pendiente y cominmente asignada
Serie No. 1010'36,293, cuya divulgacion total se incorpora aqui por
referencia. No existen métodos conocidos previamente para manufacturar
pirrolotriazinas, que forman la estructura central de tales inhibidores de
cinasa. Deseablemente, procesos utiles para producir tales compuestos
utilizarian materiales de partida, disponibles en el comercio, para reducir al
minimo los costos, y disminuirian asimismo la dependencia en reactivos
méas téxicos, manteniendo simultineamente rendimientos de producto

aceptables. Tales procesos se describen y se reivindican aqui.

Sumario de la Invencién
La invencidn reivindicada actualmente se dirige, en un aspecto, a un
método de formar un producto de reacciébn que contiene un pirrol
heterociclico aminando primeramente un pirrol usando una haloamina,
preferiblemente cloramina, como el agente aminante. El compuesto que
contiene el pirrol aminado puede ciclarse entonces para formar una
pirrolotriazina. Por lo tanto, en un aspecto, la invencién comprende hacer

reaccionar un compuesto que contiene un pirrol de Férmula IV:

en donde

R, se selecciona de H, alquilo, aralquilo, OR,;, OC(O)R,,
OC(O)OR,, OC(O)NR,R;", OS(O)XR,", y OS(O):NR,R,", en
donde los grupos R, y R," pueden ser cada uno en forma
independiente H, alquilo, arilo, aralquilo, heterociclo, o grupos
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cicloalquilo, o pueden tomarse conjuntamente para formar un grupo

cicloalquilo, arilo, o heterociclico, cualquiera de los cuales puede

sustituirse de manera opcional, y el grupo R," se define como un
alquilo, arilo, aralquilo, heterociclo, o cicloalquilo; -SCH;, -

OC(=O)Rz;, -S(=O)Rzm, -SO:Rz, -SO;NRyRizs, -CORz, -

C(=O)NRz4Rys, -NH;, -NR24R05,-NR2;SO2NR24Rys, -NR2;SO;R2, -

NR3:C(=0O)Ras, -NR24CO2R2s, -NR3;C(=0)NR24R2s, halégeno, nitro,

o ciano;

A se selecciona de R;X o E, donde X se selecciona del grupo

conformado por -O-, -OC(=0)-, -S-, -8(=0)-, -S0;-, -C(=0)-, -CO»-

» -NRjg, -NR¢C(=0)-, -NR(C(=O)NR;;-, -NR;¢CO2-, -NRp50>-, -

NR;0SO:NR|1-, -SO.NR¢-, -C(=O)NR¢-, halégeno, nitro, y ciano,

o X esta ausente; y E es un grupo de retiro de electrones; o R,

tomado conjuntamente con A, puede formar un anillo heterociclico

o aromitico, saturado o insaturado, sustituido de manera opcional;

R, se selecciona de:

(i) hidrégeno, con la condicion de que R; no es hidrégeno si X
es -S(=0)-, -80,, -NR;¢(CO;-, 6 -NR;;50-;

(ii) alquilo, alquenilo, y alquinilo sustituido de manera opcional
con hasta cuatro Ryg;

(iii)  arilo y heteroarilo sustituido de manera opcional con hasta
tres Ras;

(iv)  heterociclo y cicloalquilo sustituidos de manera opcional
con ceto (=0), hasta tres Ry, y/o con un puente carbono-
carbono de 3 a 4 dtomos de carbono; o

(v)  -C(O)R® donde R® es H, OH, alquilo, aralquilo, halo, OR",
OC(O)R®, OC(0) ORY, OC(O) NR'R’, 0S(0) R,
OS(O)NR'R”, y R® y R” se seleccionan cada uno
independientemente de H, alquilo, aralquilo, heterociclo o
cicloalquilo, o R® y R” conjuntamente forman un grupo
cicloalquilo, arilo o heterociclo; sin embargo, R, esta

ausente si X es halégeno, nitro o ciano;
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R; se selecciona de H, OH, C,-Cs alcoxi, alquilo, C;-Cs
perfluoroalquilo, -O-(C,-C¢) perfluoroalquilo, cicloalquilo,
heterociclo, arilo, ara.lq_uilo, acilo, carbalcoxi, carboxamido, ciano,
halégeno, amina, amina sustituida, NO,;, ORj, CH;ORj,
CH:NR3'R;", CH,SR;', OC(O)Ry, OC(O)OR;", OC(O)NR;'Rj",
OS(O)Ry', y OS(O)XNR3R;"; los grupos R3' y R;" son cada uno
independientemente H, alquilo, aralquilo, heterociclo, cicloalquilo,
o arilo. Rj'y R;" cuando se toman conjuntamente pueden formar un
grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional;

R;, Rs, Rai;, Ru, Y Ras se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, y heterociclo sustituido;

Rio Y Ry se seleccionan independientemente de hidrégeno, alquilo,
alquilo sustituido, arilo, arilo sustituido, cicloalquilo, cicloalquilo
sustituido, heterociclo, y heterociclo sustituido;

R;; se selecciona de alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, o heterociclo sustituido;

R, se selecciona de halégeno, trifluorometilo, haloalcoxi, ceto (=0),
nitro, ciano, -SRas, -ORgzs, -NRzRz9, -NR24S02, -NR2aSO:R3,-,
SO:Rzs, -SO;NR2sRz5, -COzRzs, -C(=O)Rzs, -C(=O)NRasRy, -
OC(=0)Rzs, -OC(=O)NRzsR2g, -NR2sC(=O)R29, -NR23CO2R2, =N-
OH, =N-O-alquilo; arilo sustituido de manera opcional con uno a
tres Ryy; cicloalquilo sustituido de manera opcional con ceto (0),
uno a tres Ry, 0 con un puente carbono-carbono de 3 a 4 dtomos de
carbono; y heterociclo sustituido de manera opcional con ceto (=0),
uno a tres Ry;, 0 con 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, Csicicloalquilo, y Ci.sheterociclo, o pueden tomarse
conjuntamente para formar un C;_sheterociclo; y en donde cada Rog
y Ry 8 5u vez se sustituye de manera opcional con hasta dos de
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alquilo, alquenilo, halégeno, haloalquilo, haloalcoxi, ciano, nitro,
amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi, y
benciloxi;

R,7 se selecciona de alquilo, R3;, y Ci4alquilo sustituido con uno a
tres Ri;, en donde cada grupo Rs; se selecciona independientemente
de halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SRap, -OR3o, -
NR3oR31, -NR30SO3, -NR3gSO2R3;, -SO5R39, -SO2NR3R31, “CO2R30,
-C(=O)R30, -C(=O)NRj3Rj3;, -OC(=O)Rsp, -OC(=O)NRjyoR1;, -
NR3C(=O)Rj;, -NR3CO;R;, y un anillo carbociclico o
heterociclico de 3 a 7 miembros sustituido de manera opcional con
alquilo, halégeno, hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro,
amino, o ciano, en donde R3y y Rj; se seleccionan
independientemente de hidrégeno, alquilo, alquenilo, arilo,
aralquilo, Cjscicloalquilo, y heterociclo, o pueden tomarse
conjuntamente para formar un C;.7 heterociclo; y

D se selecciona del grupo conformado por -CHO, CN, -COR,,-
C(=O)OR,, o R,C(O)NH-, donde R, y R, se seleccionan cada uno
independientemente de H o C;-Cs alquilo sustituido o no sustituido,
arilo o alquilo halogenado;

con cloramina, en la presencia de una base apropiada, para formar un

compuesto de Férmula V:

A Ry

5
Ry

W

A4

En otro aspecto, la invencién comprende un proceso de elaborar uno
o mas compuestos farmacéuticamente activos, efectivos para inhibir la

actividad cinasa, que tienen la formula I:
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M

y sus sales o solvatos farmacéuticamente aceptables ; en donde
R; se selecciona de H, alquilo, aralquilo, OR,', OC(O)R/,, OC(O)OR,' ,
OC(O)NR,'R,", OS(O)R;"™, y OS(O),NR,R,", en donde los grupos R;' y
R;" pueden ser cada uno en forma independiente H, alquilo, arilo, aralquilo,
heterociclo, o grupos cicloalquilo, o pueden tomarse conjuntamente para
formar un grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional, y el grupo R;™ se define como un
alquilo, arilo, aralquilo, heterociclo, o cicloalquilo; -SCHj3, -OC(=O)Rz,, -
S(=O)Rz, -SO:Rz, -SONRuRys, -CORz, -C(=O)NRzRzs, -NH,, -
NR24R3z5,-NR2;SO2NR24R3s, -NR3SO:R2, -NR24C(=O)Rys, -NR24CO,Rs, -
NR3;C(=O0)NR24R2s, halégeno, nitro, o ciano;
A se selecciona de RoX o E, donde X se selecciona del grupo conformado
por -O-, -OC(=0)-, -S-, -8(=0), -80r -C(=0),, -COr, -NRy¢, -
NR¢C(=0)-, -NR;(C(=O)NR -, -NR;(COz-, -NR;;6SO;-, -NR(SO;NR -, -
SO,;NR¢-, -C(=O)NR,¢-, halégeno, nitro, y ciano, 0 X estd ausente; y E es
un grupo de retiro de electrones; o R,, tomado conjuntamente con A, puede
formar un anillo heterociclico o aromético, saturado o insaturado, sustituido
de manera opcional; R; se selecciona de:
(i) hidrégeno, con la condicion de que R; no es hidrogeno si X es
—S(=0)-, -SO7-, -NR0CO;-, 6 -NR1080;-;
(ii) alquilo, alquenilo, y alquinilo sustituido de manera opcional
con hasta cuatro Ryg;
(iii) arilo y heteroarilo sustituido de manera opcional con hasta
tres Ry;
(iv) heterociclo y cicloalquilo sustituido de manera opcional con

S

4
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ceto (=0), hasta tres Rj;, y/o con un puente carbono-carbono
de 3 a 4 4tomos de carbono; o
(v) -C(O)R® donde R® es H, OH, alquilo, aralquilo, halo, OR”,
0OC(0) R%, OC(0) OR”, OC(O) NR’R?, OS(0) R®, OS(0)
NRR®", y R* y R¥ se scleccionan cada uno
independientemente de H, alquilo, aralquilo, heterociclo o
cicloalquilo, o0 R® y R® conjuntamente forman un grupo
cicloalquilo, arilo o heterociclo; sin embargo, R, estd ausente
si X es halégeno, nitro o ciano;
R; se selecciona de H, OH, C,-Cs alcoxi, alquilo, C;-Cs
perfluorcalquilo, -0-C\-C¢  perfluoroalquilo, cicloalquilo,
heterociclo, arilo, aralquilo, acilo, carbalcoxi, carboxamido, ciano,
halégeno, amina, amina sustituida, NO,, OR;, CH;ORj,
CH:NR;R3", CH>SRj;', OC(O)R,', OC(O)OR;", OC(O)NR;R;",
OS(O)R7', y OS(O):NR3'R;"; los grupos R;' y R;" son cada uno
independientemente H, alquilo, aralquilo, heterociclo, cicloalquilo,
o arilo. R;y' y Ry" cuando se toman conjuntamente pueden formar un
grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional;
Z se seleccionade O, So N;
R; se selecciona de arilo sustituido, arilo sustituido con
NHSO.alquilo, heteroarilo sustituido, o un anillo biciclico
carbociclico o heterociclico saturado o insaturado, de 7-11
miembros, sustituido de manera opcional, y Rs es hidrégeno,
alquilo, o alquilo sustituido; con la condicién de que cuando Z es O
o S, uno de R4 0 R; esta ausente; o
alternativamente, R, y Rs tomados conjuntamente con Z forman un
arilo sustituido de manera opcional, o un arilo o heteroarilo biciclico
de 7-11 miembros sustituido de manera opcional; en donde en
cualquiera de los dos casos la sustitucion del arilo o el arilo o
heteroarilo biciclico puede ser un alquilo sustituido o no sustituido,
cicloalquilo, arilo o sustituyente heteroarilo;
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R¢ se selecciona de hidrégeno, alquilo, alquilo sustituido,
cicloalquilo, arilo, arilo sustituido, aralquilo, heterociclo, heterociclo
sustituido, -NR;R;, -OR,, acilo, carbalcoxi, carboxamido o
hal6égeno; en donde los grupos carbalcoxi, acilo, y carboxamido se
sustituyen de manera opcional con uno o dos grupos sustituyentes,
cada uno de los cuales es independientemente H, alquilo, aralquilo,
o heterociclo; Rjg ¥ R;; se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
cicloalquilo, cicloalquilo sustituido, heterociclo, y heterociclo
sustituido;

Rs, Rs, Rz, Rag, ¥ Rys se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, y heterociclo sustituido;

Ry, se selecciona de alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, o heterociclo sustituido;

Ry se selecciona de halégeno, trifluorometilo, haloalcoxi, ceto
(=0), nitro, ciano, -SR33, “OR2s, -NR2gR29, -NR23SO,, -NR2sSO;R 2,
-SO;Rz3, -SO;NR2sRz9, “CO2R38, -C(=O)Rzs, -C(=O)NRzgRz, -
OC(=0)Rqs, -OC(=O)NRzsR;5, -NR2C(=O)Rz9, -NR23CO2Rz, =N-
OH, =N-QO-alquilo; arilo sustituido de manera opcional con uno a
tres Ryy; cicloalquilo sustituido de manera opcional con ceto (=0),
uno a tres Ra7, 0 con un puente carbono-carbono de 3 a 4 dtomos de
carbono; y heterociclo sustituido de manera opcional con ceto (=0O),
uno a tres Ry;, 0 con un puente carbono-carbono de 3 a 4 atomos de
carbono; en donde Ry Yy Ry se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo,
aralquilo, Cj.icicloalquilo, y Cjsheterociclo, o pueden tomarse
conjuntamente para formar un C;_; heterociclo; y en donde cada Rag
y Ry a su vez se sustituyen de manera opcional con hasta dos de
alquilo, alquenilo, halégeno, haloalquilo, haloalcoxi, ciano, nitro,
amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi, y

benciloxi; y
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R37 se selecciona de alquilo, Rj;, y Ci4alquilo sustituido con uno a
tres R3;, en donde cada grupo Rj; se selecciona independientemente
de halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SR3p, -OR3p, -
NR30R31, “NR30802, -NR30SO2R31, -SO2R30, -SO2NR30R31, -CO5R 30,
-C(=O)Ry, -C(=O)NR3R;, -OC(=O)R;3, -OC(=O)NRjRjy, -
NR30C(=O)R3;, -NR3sCO:;Riy;,, y un anillo carbociclico o
heterociclico de 3 a 7 miembros sustituido de manera opcional con
alquilo, halégeno, hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro,
amino, o ciano, en donde Ry y Rj; se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo,
aralquilo, Cjjcicloalquilo, y heterociclo, o pueden tomarse
conjuntamente para formar un C,_5 heterociclo;
método que comprende:
a) hacer reaccionar un compuesto de la Formula IV:

Ry

A
st
Ri

v

en donde A, R, y R; son como se definen anteriormente; y

D se selecciona del grupo conformado por -CHO, CN, -COR,,
-C(=0)OR,, o R,C(O)NH-, donde R, y R, se seleccionan cada
uno independientemente de H o C,-C alquilo sustituido o no
sustituido, arilo o alquilo halogenado;

con cloramina, en la presencia de una base apropiada, para
formar un compuesto de Férmula V:

A Ry

W

v

b) ciclar el compuesto V para formar un compuesto VI:
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VI

c) halogenar el compuesto VI para formar un compuesto VII:

Ry Hal

A Ny
N\ N\"gJ\H.
Ry

vl

d) hacer reaccionar ain mas el compuesto VII con un reactivo B-
ZR{Rs, en donde Z, R, y Rs son como se definen
anteriormente; y B se selecciona de H, alquilo sustituido o no

sustituido, o cicloalquilo sustituido o no sustituido;

para formar un compuesto de Férmula I. Preferiblemente, el reactivo B-
ZNR,R; es de la férmula VIII:

en donde Y se selecciona de ~-C(=0)NRas-, -NRC(=0)NR23-, -NR23SO;2-, 0
-SO:NR33-;

R; se selecciona de hidrdgeno o alquilo; R,; se selecciona de alquilo, halo,
trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi, tiol,
alquiltio, ureido, nitro, ciano, carboxi, carboxialquilo, carbamilo,
alcoxicarbonilo, alquiltiono, ariltiono, arilsulfonilamina,
alquilsulfonilamina, écido sulfénico, alquilsulfonilo, sulfonamido, y ariloxi,

y cada R" puede sustituirse adicionalmente por hidroxi, alquilo, alcoxi,

-10-
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arilo, o aralquilo, y n es un entero entre 1 y 3; Ry ¥ Ra; se seleccionan cada
uno independientemente de hidrégeno, alquilo, cfcloalquilo, heterociclo,
alcoxi, arilo, y arilo/heterociclo sustituido con uno a tres Ry, excepto que
cuando Y es -NR23SO,s-, Rz es C;alquilo o arilo sustituido de manera
opcional con uno a tres Ryg; ¥

Ri3 Y Rys 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 grupo R;; y/o R puede sustituirse adicionalmente por
hidroxi, alquilo, alcoxi, arilo, o aralquilo. Mas preferiblemente, el reactivo
de Féormula VTII es:

Ry3h
Ry
Cl+H,N NegRa

En otro aspecto, la invenciéon comprende un compuesto de acuerdo

con la férmula V:

A Ra
Ry Yty
v
en donde A, R;, D y R, son como se definen anteriormente.

En todavia otro aspecto, la invencion comprende un compuesto de

acuerdo con la féormula VI:

en donde A, R;, Dy R, son como se definen anteriormente.

-11-
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La invencion comprende ademds un compuesto de acuerdo con la

formula VII:

& 'H
N
A_mh
N
Ry v

en donde A, R, y R; son como se definen anteriormente.

En particular, la invencioén provee un método no probado de preparar
tales compuestos cuando se comparan con otros métodos que involucran la
aminacién de un reactivo de partida facilmente disponible. La reaccién
usando cloramina provee un pirrol aminado en rendimientos aceptables,
evitando al mismo tiempo el uso de reactivos aminantes més peligrosos. En
contraste con el uso de cloramina, por ejemplo, se ha descubierto que
agentes aminantes tales como fenilhidroxilaminas dinitro-sustituidas son
explosivas, y para producir dinitrofenoles, los cuales son sub-productos
toxicos conocidos (MSDS). Otros reactivos aminantes tales como
hidroxilamina-O-dcido sulfénico (HOSA), produjeron rendimientos
inferiores (10-12%). La aminacion de pirroles usando oxaziridinas
arrojaron asimismo resultados inferiores. Las tentativas con nitracion de los
pirroles deseados fueron también infructuosas.

En ciertas incorporaciones preferidas, la presente invencion se dirige

a un método de elaborar compuestos de pirrolotriazina de Formula (1I):

13

"

@,

y sus sales o solvatos farmacéuticamente aceptables, usando el

procedimiento ya mencionado para compuestos de férmula I en donde:
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R; se selecciona de H, alquilo, CF;, O-alquile, CN o NH,;
R; es hidrégeno o alquilo;
Y se selecciona de -C(=O)NRgy-, -NRnC(=O)NRa- -NRx3SO.-, 0 -
SO,;NR3;-, 0 -NRx:C(0)O-;
Riz ¥ Ry; se seleccionan de hidrégeno, alquilo, cicloalquilo, heterociclo,
alcoxi, arilo, heteroarilo y arilo/heteroarilo sustituido con uno a tres Ry,
excepto que cuando Y es -NR23SO,-, Ry es C,4alquilo o arilo sustituido de
manera opcional con uno a tres Ry;
Ri3 Yy Ryg en cada ocurrencie 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, cido sulfénico, alquilsulfonilo, sulfonamido, y ariloxi,
en donde cada grupo R;3 y/o Rj9 pueden sustituirse adicionalmente por
hidroxi, alquilo, alcoxi, arilo, o aralquilo; y
A, R}, Y Rg son como se definen anteriormente para compuestos de Férmula
(.

También se incluyen en la invencién las sales, solvatos, y

estereoisomeros de los compuestos de férmula (1I).

Descripcién Detallada de Incorporaciones Preferidas de la Invencién
La invencién comprende, en un aspecto, un método de preparar

inhibidores de cinasa de pirrolotriazina usando un pirrol apropiadamente
sustituidlo como material de partida. De acuerdo con ciertas
incorporaciones preferidas del método, un pirrol se hace reaccionar con una
base fuerte, luego se amina usando una haloamina reactiva, preferiblemente
cloramina. Convenientemente, este paso de aminacién se lleva a cabo en un
disolvente prético o aprético tal como éter, MTBE, THF, tolueno, agua,
DMF, NMPO, y DME; sin embargo, pueden usarse igualmente otros
disolventes. El producto resultante puede ciclarse luego para formar un
intermedio que contiene pirrolotriazina, el cual puede hacerse reaccionar

ain més de manera opcional para formar los inhibidores de cinasa. Se

-13-
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reconoce ademds que la aminacion del pirrol puede emplearse en

aplicaciones distintas de la ciclacién para formar pirrolotriazinas.

Tal como se emplea aqui, los términos "ciclado” o "ciclar" tienen
como fin abarcar reacciones de cualquier clase que resulten en la formacién
de una estructura de anillo de 5 6 6 miembros conectada subordinadamente
al anillo pirrol.

A continuacién se listan definiciones de varios términos usados para
describir esta invencion. Estas definiciones se aplican a los términos tal
como se utilizan a lo largo de esta especificacién, a menos que se limite en
otra forma en casos especificos, individualmente o como parte de un grupo
mas grande.

El término "alquilo" se refiere a grupos hidrocarburo no sustituidos,
de cadena recta o ramificada de 1 a 20 atomos de carbono, preferiblemente
1 a 7 4tomos de carbono. La expresién "alquilo inferior" se refiere a grupos
alquilo no sustituido de 1 a 4 itomos de carbono. Cuando se usa un
subindice con referencia a un grupo alquilo u otro grupo, el subindice se
refiere al nimero de dtomos de carbono que puede contener ese grupo. El
término "Cop4alquilo” incluye un enlace y grupos alquilo de 1 a 4 atomos 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,
aralquilamino, aminas disustituidas en las cuales los 2 sustituyentes amino
se seleccionan de alquilo, arilo o aralquilo; alcanoilamino, aroilamino,
aralcanoilamino, alcanoilamino  sustituido, arilamino sustituido,
aralcanoilamino sustituido, tiol, alquiltio, ariltio, aralquiltio, alquiltiono,
ariltiono, aralquiltiono, alquilsulfonilo, arilsulfonilo, aralquilsulfonilo,
sulfonamido, por ejemplo, SO;NH,, sulfonamido sustituido, nitro, ciano,
carboxi, carbamilo, por ejemplo, CONH,, carbamilo sustituido, por ejemplo
CONHalquilo, CONHarilo, CONHaralquilo o cases donde hay dos

sustituyentes en el nitrégeno seleccionados de alquilo, arilo o aralquilo;

-14 -
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alcoxicarbonilo, arilo, arilo sustituido, guanidino y heterociclos sustituidos
o no sustituidos, tales como indolilo, imidazolilo, furilo, tienilo, tiazolilo,
pirrolidilo, piridilo, pirimidilo y similares. Donde el sustituyente en el
alquilo se sustituye alin mas, sera con alquilo, alcoxi, arilo, o aralquilo.

Cuando el término alquilo se usa en conexién con otro grupo, como
en heterocicloalguilo o cicloalquilalquilo, esto significa que el grupo
identificado se enlaza directamente a través de un grupo alquilo, el cual
puede ser una cadena recta o ramificada. En el caso de sustituyentes, como
en "cicloalquilalquilo sustituido", la porcién alquilo del grupo, aparte de ser
una cadena recta o ramificada, puede sustituirse como se cita mds arriba por
grupos alquilo sustituidos y/o el grupo conectado puede sustituirse como se
cita aqui para ese grupo.

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

El término "arilo" se refiere a grupos hidrocarburos aromaticos
monociclicos o biciclicos, que tienen 6 a 12 atomos 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, alcanoilamino, tiol,
alquiltio, ureido, nitro, ciano, carboxi, carboxialquilo, carbamilo,
alcoxicarbonilo, 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, aparte de ser cadena
recta o ramificada, puede sustituirse, como se cita mas arriba, por grupos
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alquilo sustituidos y/o la porcién arilo puede sustituirse, como se cita mas

arriba, por arilo sustituido. Por consiguiente, el término "bencilo

opcionalmente” se refiere al grupo , en donde cada grupo R
puede ser hidrogeno o puede seleccionarse también de alquilo, hal6geno,
ciano, nitro, amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi, y
benciloxi, y otros grupos citados mas arriba. Por lo menos dos de estos
grupos "R" deben ser hidrdgeno y, preferiblemente, por lo menos cinco de
los grupos "R" son hidrogeno. Un grupo bencilo preferido implica que la

porcion alquilo sea ramificada para definir S .

El término "heteroarilo” se refiere a un grupo aromético 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, ¢l cual tiene por lo menos
un heterodtomo y por lo menos un anillo que contiene un 4tomo de carbono.
Cada anillo del grupo heteroarilo que contiene un heteroitomo puede
contener uno o dos atomos de oxigeno o azufre y/o de uno a cuatro dtomos
de nitrégeno, con la condicion de que el nimero total de heterodtomos en
cada anillo es cuatro o menos, y cada anillo tiene por lo menos un dtomo de
carbono. Los anillos fusionados, que completan los grupos biciclicos y
triciclicos, pueden contener solo atomos de carbono y pueden ser saturados,
parcialmente saturados, o insaturados. Los atomos de nitrogeno y azufre
pueden oxidarse opcionalmente y los dtomos de nitrégeno pueden
cuaternizarse opcionalmente. Los grupos heteroarilo que son biciclicos o
triciclicos tienen que incluir por lo menos un anillo completamente
aromaético pero el otro anillo fusionado o anillos pueden ser arométicos o no
aromaticos. El grupo heteroarilo puede unirse en cualquier stomo de
nitrégeno o carbono disponible de cualquier anillo.

Un "heteroarilo sustituido" tiene uno a cuatro sustituyentes en uno

cualquiera o mas de los anillos que comprenden el grupo heterarilo. Los
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sustituyentes pueden seleccionarse de los citados mds arriba para grupos
heterociclo.
Grupos heteroarilo monociclicos ejemplares incluyen pirrolilo,

pirazolilo, pirazolinilo, imidazolilo, oxazotilo, isoxazolilo, tiazolilo (es

decir, ﬂ), tiadiazolilo, isotiazolilo, furanilo, tienilo, oxadiazolilo,
piridilo, pirazinilo, pirimidinilo, piridazinilo, triazinilo y similares.

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

Grupos heteroarilo ftriciclicos ejemplares incluyen carbazolilo,
benzidolilo, fenantrolinilo, acridinilo, fenantridinilo, xantenilo y similares.

El término "alquenilo" se refiere a grupos hidrocarburos de cadena
recta o ramificada de 2 a 20 4tomos de carbono, preferiblemente 2 a 15
atomos de carbono y, muy preferiblemente, 2 a 8 4tomos de carbono, con
uno a cuatro enlaces dobles.

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

El término "alquinilo" se refiere a grupos hidrocarburos 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, con
uno a cuatro enlaces triples.

El término "alquinilo sustituido" se refiere a un grupo alquinilo
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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
o no sustituido, por ejemplo, imidazolilo, furilo, tienilo, tiazolilo,
pirrolidilo, piridilo, pirimidilo y similares.

El término "cicloalquilo" se refiere a un sistema de anillo
hidrocarburo ciclico no aromaético, 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 C;-C; carbociclico
insaturado. Grupos ejemplares incluyen ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo, cicloheptilo, cicloctilo, ciclodecilo, ciclododecilo,
y adamantilo. Un "cicloalquilo sustituido" se sustituye en una o més
posiciones del anillo con uno o mas grupos alquilo o alquilo sustituido,
como se describe més arriba.

Los términos "heterociclo”, "heterociclico” y "heterociclo” se refiere
cada uno a un grupo ciclico aromatico o no aromético, completamente
saturado o insaturado, por ejemplo, el cual 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 en por lo
menos un anillo que contiene un 4tomo de carbono. Por consiguiente, el
término "heterociclo” incluye grupos heteroarilo, como se describe mas
arriba. Cada anillo del grupo heterociclico que contiene un heteroatomo
puede tener 1,2 6 3 heterodtomos seleccionados de dtomos de nitrégeno,
dtomos de oxigeno y dtomos de azufre, donde los heterodtomos de
nitrégeno y azufre pueden oxidarse ademds opcionalmente y los
heterodtomos de nitrégeno pueden cuaternizarse ademas opcionalmente. El
grupo heterociclico puede unirse en cualquier heteroatomo o atomo de
carbono.

Grupos heterociclicos monociclicos ejemplares incluyen pirrolidinilo,
pirrolilo, indolilo, pirazolilo, oxetanilo, pirazolinilo, imidazolilo,

imidazolinilo, imidazolidinilo, oxazolilo, oxazolidinilo, isoxazolinilo,
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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,
piridazinilo, tetrahidropiranilo, morfolinilo, tiamorfolinilo, sulféxido de
tiamorfolinilo, sulfona de tiamorfolinilo, 1,3-dioxolano y tetrahidro-1,1-
dioxotienilo, dioxanilo, isotiazolidinilo, tietanilo, tiiranilo, triazinilo, y
triazolilo, y similares.

Grupos heterociclicos biciclicos ejemplares incluyen 2,3-dihidro-2-
oxo-1H-indolilo, benzotiazolilo, benzoxazolilo, benzotienilo,
quinuclidinilo, quinolinilo, quinolinil-N-6xido, tetrahidroisoquinolinilo,
isoquinolinilo, benzimidazolilo, benzopiranilo, indolizinilo, benzofurilo,
cromonilo, coumarinilo, cinnolinilo, quinoxalinilo, indazolilo,
pirrolopiridilo, furopiridinilo (tal como furo[2,3-c]piridinilo, furo[3,1-
b]piridinil] 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, sulfona de dihidrobenzotiopiranilo,
dihidrobenzopiranilo, indolinilo, isocromanilo, isoindolinilo, naftiridinilo,
ftalazinilo,  piperonilo, purinilo, piridopiridilo,  quinazolinilo,
tetrahidroquinolinilo, tienofurilo, tienopiridilo, tienotienilo, y similares.

También se encuentran incluidos heterociclos mas pequefios, tales
como epdxidos y aziridinas.

Grupos heterociclo preferidos incluyen, sin limitacion:
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similares.

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

A menos que se indique lo contrario, cuando se hace referencia a
heterociclo o heteroarilo especificamente nombrados, la referencia tiene
como fin incluir aquellos sistemas que tienen el nimero maximo de enlaces
dobles no acumulativos o menos que el nimero 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 con por lo menos un anillo de siete dtomos con dos 4tomos de
nitrogeno en el anillo de siete miembros, incluido una diazepina
completamente saturada o insaturada.

El término "heterodtomos"” incluird oxigeno, azufre y nitrégeno.

El término "haloalquilo" significa un alquilo con uno o mas
sustituyentes halo.

El término "perfluorometilo” significa un grupo metilo sustituido por
uno, dos, o tres fluoro dtomos, es decir, CHoF, CHF, y CF;. El término
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"perfluoroalquilo” significa un grupo alquilo con de uno a cinco fluoro
atomos, tal como pentafluoroetilo.

El término "haloalcoxi" significa un grupo alcoxi con uno o més
sustituyentes halo. Por ejemplo, "haloalcoxi” incluye -OCF;.

El término "carbociclico” significa un anillo monociclico o biciclico
saturado o insaturado, en el cual todos los 4tomos de todos los anillos son
carbono. Por consiguiente, el término incluye anillos cicloalquilo y arilo.
El anillo carbociclico puede sustituirse, caso en el cual los sustituyentes se
seleccionan de los citados més arriba para grupos cicloalquilo y arilo.

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

Las definiciones de los distintos otros grupos , que se citan més arriba
en conexion 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(=0)R°, amino es -NH,, alquilamino es -NHR®, arilamino
es -NHAr, aralquilamino es -NH-R"-Ar, diamina sustituida, o dialquilamino
es -NR®*R", alcanoilamino es -NH-C(=O)R®, aroilamino es -NH-C(=O)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)Ar, aralquiltiono es -S(=O)R"Ar, alquilsulfonilo es -SOR",
arilsulfonilo es -SOgAr, arilsulfonilamina es -NHSOyAr,
alquilsulfonilamina es -NHSO,R®, amlquilsulfonilo es -SORAr,
sulfonamido es -SO,NH,, nitro es -NO;, carboxi es -CO,H, carbamilo es -
CONH,, carbamilo sustituidlo es -C(=O)NHR® 6 -C(=O)NR®R",
alcoxicarbonilo es -C(=0)OR?®, carboxialquilo es -R-CO,H, icido sulfénico

es -SO;H, arilsulfonilamina es -NHSO,Ar, guanidino es B . Y
ureidoes B , en donde Ry es alquilo como se define mis arriba,
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R' es alquileno como se define mds arriba, R® y R" se seleccionan de
alquilo, arilo, y aralquilo, Ar es un arilo como se define més arriba, y k es 2
63.

A todo lo largo de la especificacién, grupos y sus sustituyentes
pueden seleccionarse por una persona experta en el campo para proveer
fracciones y compuestos estables.

De acuerdo con la invencién, un compuesto pirrol seleccionado, que
puede sustituirse o no sustituirse en las posiciones de anillo, se amina
usando una haloamina, preferiblemente cloramina, en la presencia de una
base, para formar un pirrol aminado con un grupo amino (-NH,) activo
enlazado al atomo de nitrégeno del anillo. La especie reactiva asi formada
puede ciclarse entonces usando calor (desde alrededor de 100°C a alrededor
de 200°C y, preferiblemente, desde alrededor de 120°C a alrededor de
190°C) y un catalizador apropiado, por ejemplo un &cido, para proveer un
compuesto que contiene oxo-pirrolotriazina. La oxo-pirrolotriazina
formada de acuerdo con la incorporacion preferida de esta invencién puede
entonces hacerse reaccionar con un agente halogenante, por ejemplo POCl;,
seguido por un desplazamiento nucleéfilo para formar un producto deseado
de adicién de Férmula (I).

Los compuestos de Foérmula (I) pueden formar sales que se
encuentran igualmente dentro del ambito de esta invencién. Se prefieren
sales farmacéuticamente aceptables (es decir, atdxicas, fisiolégicamente
aceptables), aunque otras sales son también \tiles, por ejemplo, en aislar o
purificar los compuestos de esta invencién. Todas las referencias a
compuestos de Férmula (I) incluidos aqui tienen como objeto incluir, sin
limitacién, compuestos de Formulas (Ia) a (Ii), asf como compuestos de
Foérmula (IT) y (ITa)-(Th). Todas las referencias a compuestos de Formula
(I1) tienen por objeto incluir compuestos de Férmulas (IIa) a (ITh).

Los compuestos de Formula (I) pueden formar sales con metales
alcalinos tales como sodio, potasio y litio, con metales alcalinotérreos tales
como calcio y magnesio, con bases organicas tales como diciclohexilamina,

tributilamina, piridina y amino4cidos tales como arginina, lisina y similares.
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Tales sales pueden formarse como lo saben aquellas personas expertas en el
arte.

Los compuestos de Formula (I) pueden hacerse reaccionar con una
variedad de acidos organicos e inorgédnicos para formar sales. Tales sales
incluyen aquellas formadas con cloruro de hidrogeno, bromuro de
hidrégeno, éacido metansulfénico, acido sulfiirico, dcido acético, écido
trifluoroacético, acido oxalico, dcido maleico, acido bencensulfénico, dcido
toluensulfonico y varios mas (por ejemplo, nitratos, fosfatos, boratos,
tartratos, citratos, succinatos, benzoatos, ascorbatos, salicilatos y similares).
Tales sales pueden formarse como lo saben aquellas personas expertas en el
arte,

Adicionalmente, pueden formarse dobles iones dipolo
("zwitterions™) ("sales internas” ("inner salts™)).

Los procesos de la invencién pueden usarse para producir todos los
estereoisomeros de los compuestos de Férmula I, ya sea en una mezcla
racémica o en forma pura o sustancialmente pura. Adicionalmente, la
definicion de los compuestos contemplados aqui abarca todos los
estereoisdmeros posibles y sus mezclas. Comprende las formas racémicas y
los isémeros Opticos aislados con la actividad especificada. Las formas
racémicas pueden resolverse por métodos fisicos, tales como, por ejemplo,
cristalizacion fraccionaria, separacion o cristalizacibn de derivados
diastereoméricos o separacién por cromatografia de columna quiral. Los
isomeros Opticos individuales pueden obtenerse de los racematos por
métodos convencionales, tales como, por ejemplo, formacién de sales con

un acido épticamente activo seguido por cristalizacién.

Debe entenderse ademas que solvatos (por ejemplo, hidratos) de los
compuestos de Férmula (I) estdn asimismo dentro del 4mbito de la presente
invencion. Los métodos de solvatacion se conocen generalmente en el arte.

Incorporaciones preferidas de la invencidén incluyen los métodos para

preparar los compuestos preferidos de Férmula (Ia):

%
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y sus sales, profirmacos o solvatos farmacéuticamente aceptables, que
comprenden hacer reaccionar un pirrol de férmula IV en donde:

R; se selecciona de hidrégeno, -CH,, -OH, -OCH,;, -SH, -SCH;, -
OC(=0)Rz), -S(=O)Rz;, -SO;Rz, -SO;NRz4Rys, -CO;Rz1, -C(=O)NR24R;s, -
NHz, -NR2;SO:NR24Rzs5, -NR3;SO2Rz2;, -NR»4C(<O)Rz5, -NR2COqR3s, -
NR3z,C(=0O)NRy4Rs, halégeno, nitro, o ciano;

R; se selecciona de H, C,-C; alquilo, OH, -CF3, -OCF,, CN 6 NH;;

X se selecciona de -C(=0)-, -CO»-, -O-, -NR,(C(=0)-, y -C(=O)NR 0o, 6 X
esta ausente;

R, se selecciona de hidrégeno, C,eglquilo, sustituido C;4alquilo, arilo,
aralquilo, arilo sustituido, aralquilo sustituido, cicloalquilo, cicloalquilo
sustituido, heterociclo, o heterociclo sustituido, o cicloalquilalquilo o
heterocicloalquilo opcionalmente sustituido;

R4 se selecciona de arilo o heteroarilo sustituido con un R,; y cero a tres
Rys;

Rs ¥ Ry se seleccionan independientemente de hidrégeno y alquilo inferior;
Rs se selecciona de hidrégeno, alquilo, alquilo sustituido, arilo, arilo
sustituido, heterociclo, heterociclo sustituido, -NR;Rg, -OR3, 0 halégeno;
R,, se selecciona de carbamilo, sulfonamido, arilsulfonilamina, o ureido,
cada uno de los cuales se sustituye de manera opcional con hasta dos de
hidroxi, alquilo, alquilo sustituido, alcoxi, arilo, arilo sustituido, y aralquilo,
o R, es alquilsulfonilamina;

R,3 en cada ocurrencia se selecciona independientemente de alquilo, alquilo
sustituido, halo, trifluorometoxi, trifluorometilo, -OR,;;, -C(=0O)alquilo, -
OC(=0)alquilo, -NR;sR;s, -SR;5, -NOy, -CN, -CO;R;s, -CONH,, -SO;H, -
S(=0)alquilo, -S(=0)arilo, -NHSO,- aril-R,4, -NHSO;-alquilo, -SO,NHR,,
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(Ris)y
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Ry
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1 (118
y sus sales o solvatos farmacéuticamente aceptables , en donde:
R; se selecciona de H, C,-C; alquilo, OH, -CF;, -OCF;, CN o0 NH,;
X se selecciona de -C(=0O)NR,¢-, -NR 4C(=0)-, -C(=0)-, 0 -CO,-;
Y se selecciona de -C(=0)NH-, -NHC(=0)NH-, o -NHSO,-;
R0 es hidrégeno o alquilo inferior;
R,s se selecciona de hidrégeno, alquilo, cicloalquilo, alcoxi, arilo, y arilo
sustituido con uno a tres Ry, excepto que cuando Y es -NHSQO,-, Rjg es —
C,4alquilo, arilo o arilo sustituido con Rg;
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,4, -C(=0)alquilo, -
OC(=0)alquilo, -NR,sR;s, -SR;5, -NO», -CN, -CO2R;5, <CONH,, -SO3H, -
S(=0)alquilo, -S(=O)arilo, -NHSO;-aril-R;7, -SO,NHR,;, -CONHR;7, y -
NHC(=O)NHR;7;
Ris, Ris, Ris ¥ Ry7 se seleccionan independientemente de hidrégeno o
alquilo;
Ris 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, écido sulfonico, alquilsulfonilo,
sulfonamido, y ariloxi, en donde cada grupo Ry puede sustituirse
adicionalmente por hidroxi, alquilo, alcoxi, arilo, o aralquilo;

nes0,162,y

Ry, R; ¥ Rs son como se definen anteriormente para compuestos de Férmula

M.
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Igualmente la invencién puede ponerse en practica en la sintesis de
compuestos preferidos de acuerdo con las Formulas (I1a) o (IIb):

R mJ
! )

y sus sales, profirmacos o solvatos farmacéuticamente aceptables, en

donde:

R; se selecciona de H, C,-C; alquilo, alcoxi, OH, -CF3, -OCF;, CN o NH,;
R, ¥ R;o son cada uno hidrégeno o -CH;;

R, se selecciona de hidrégeno; C,¢alquilo recto o ramificado; cicloalquilo
sustituido de manera opcional con ceto y/o hasta dos Rjy; fenilo sustituido
de manera opcional con hasta dos Ry;; heterociclo sustituido de manera
opcional con ceto y/o hasta dos Ryy; y Ci4alquilo sustituido con hasta tres
de halégeno, trifluorometilo, ciano, ORazs, NRzsRz9, CO;Rzg, arilo,
heterociclo, y/o cicloalquilo, en donde el arilo, heterociclo, y/o cicloalquilo,
a su vez, se sustituyen de manera opcional con hasta dos de halégeno,
hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro, ciano y alquilo;

Rz se selecciona de hidroxi, C,4alcoxi, fenilo, o fenilo sustituido con uno o
dos Rye;

Ri3 ¥ Ryy se seleccionan independientemente de alquilo inferior, halogeno,
trifluorometoxi, trifluorometilo, hidroxi, C,.alcoxi, nitro, y ciano;

Ry7 en cada ocurrencia se selecciona independientemente de hidrdgeno,
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.
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Cuando R, es un heterociclo, ventajosamente se selecciona de
diazepinilo, morfolinilo, piperidinilo, y pirrolidinilo, sustituyéndose dicho

heterociclo de manera opcional con C,_4alquilo, fenilo, y/o bencilo.

Los métodos de la invencidn se usan también preferiblemente para

elaborar compuestos con la formula (III):

Ry Rin

i

en la cual R;3, y Ry3 son hidrégeno, CH;, OH, OCH,, CF;, ciano, o
halégeno, R; es C,qalquilo o bencilo opcionalmente sustituido, R;; es
alquilo inferior.

Los compuestos preparados de acuerdo con la invencion son
inhibidores de cinasa conocidos. Los compuestos de Férmula (I) son qtiles
en tratar afecciones asociadas con cinasas incluidas, pero sin limitarse a,
enfermedades inflamatorias, enfermedades de oncologia, enfermedades
autoinmunitarias, trastornos 6seos destructivos, trastornos proliferativos,
trastornos  angiogénicos, enfermedades infecciosas, enfermedades
neurodegenerativas, y enfermedades virales.

Mas particularmente, las afecciones especificas o enfermedades que
pueden tratarse con los compuestos inventivos incluyen, sin limitacion,
pancreatitis (aguda o cronica), asma, alergias, sindrome disneico agudo del
adulto, enfermedad pulmonar obstructiva cronica, glomerulonefritis, artritis
reumatoide, lupus sistémico eritematoso, escleroderma, tiroiditis cronica,
enfermedad de Grave, gastritis autoinmunitaria, diabetes, anemia hemolitica
autoinmunitaria, neutropenia autoinmunitaria, trombocitopenia, dermatitis

atopica, hepatitis activa cronica, miastenia grave, esclerosis muitiple,
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enfermedad intestinal inflamatoria, colitis ulcerosa, enfermedad de Crohn,
psoriasis, enfermedad injerto vs. anfitrién, reaccién inflamatoria inducida
por endotoxina, tuberculosis, ateroesclerosis, degeneracién muscular,
caquexia, artritis psoridtica, sindrome de Reiter, gota, artritis traumatica,
artritis rubéola, sinovitis aguda, enfermedad de células § pancredticas;
enfermedades caracterizadas por infiltracion masiva de neutréfilos;
espondilitis reumatoide, artritis gotosa y otras afecciones artriticas, malaria
cerebral, enfermedad inflamatoria pulmonar crénica, silicosis, sarcoidosis
pulmonar, enfermedad de resorpcién ésea, rechazos de aloinjerto, fiebre y
mialgias debidas a infeccion, caquexia secundaria a la infeccién, formacion
meloide, formacion de tejido cicatrizante, colitis ulcerosa, piresis, influenza,
osteoporosis, osteoartritis trastorno dseo relacionado con mieloma miiltiple,
leucemia mielogéna aguda, leucemia mielégena crénica, melanoma
metastisico, sarcoma de Kaposi, mieloma mulitiple, sepsis, choque séptico,
y Shigellosis; enfermedad de Alzheimer, mal de Parkinson, isquemias
cerebrales o enfermedad neurodegenerativa causada por lesién traumatica;
trastornos angiogénicos incluidos tumores sdlidos, neovascularizacién
ocular, y hemangiomas infantiles; enfermedades virales incluida infeccién
por hepatitis aguda (incluidas hepatitis A, hepatitis B y hepatitis C),
infeccion VIH y retinitis CMV, SIDA < ARC o malignidad, y herpes;
embolia cerebral, isquemia del miocardio, isquemia en ataques cardiacos
por embolia cerebral, hiposia de organos, hiperplasia vascular, lesion por
revascularizaciéon cardiaca y renal, trombosis, hipertrofia cardiaca,
agregacion plaquetaria inducida por trombina, endotoxemia y/o sindrome
de choque toéxico, y afecciones asociadas con prostaglandina

endoperoxidasa sindasa-2.

Abreviaturas
Para facilidad de referencia, se emplean aqui las siguientes

abreviaturas, incluidos los métodos de preparacion y Ejemplos, que siguen:

Ph = fenilo



" WO 2004/043812 PCT/US2003/035220 /b

Bz = bencilo

t-Bu = butilo terciario

Me = metilo

Et =etilo

Pr = propilo

Iso-P = isopropilo

MeOH = metanol

EtOH = etanol

EtOAc = acetato de etilo

Boc = tert-butiloxicarbonilo

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 Hexafluorofosfato de O-(7-azabenzotriazol-1-il-N,N,N',N'-
tetrametiluronio

KOH = hidroxido de potasio

K,COs = carbonato de potasio

POCI3 = oxicloruro de fésforo

KOtBu = ¢-butdéxido de potasio

EDC o EDCI = clorhidrato de 1-(3-dimetilaminopropil)-3-etilcarbodiimida
DIPEA = diisopropiletilamina

HOBt= hidrato de 1-hidroxibenzotriazol
m-CPBA = icido m-cloroperbenzoico
NaH = hidruro de sodio

NaOH s= hidréxido de sodio

Na,5,0; = tiosulfato de sodio

Pd = paladio

Pd/C = paladio en carbén



" WO 2004/043912 PCT/US2003/035220 %

min = minuto(s)

L = litro

mL = mililitro

pL = microlitro

g = gramo(s)

mg = miligramo(s)

mol = moles

mmol = milimol(es)

meq = miliequivalente

RT o rt = temperatura de la sala

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

sat o sat'd = saturado

aq. = acuoso

TLC = cromatografia de capa delgada

HPLC = cromatografia liquida de alto rendimiento
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 fusion

En los Ejemplos, "Condicion A de HPLC" se refiere a una columna
YMC S5 ODS 4.6 x 50 mm Ballistic, caudal 4 mL/min, elucién de
gradiente lineal de 4 min (disolvente de iniciacion %B = 0; disolvente final
%B = 100), disolvente A = 10% MeOH / 90% H,0 / 0.2% H;PO,.

Los procesos de la invencién y otros procesos previamente
divulgados se divulgan en los siguientes esquemas. En los esquemas, los
grupos R;-Rs, Rig, Ri3, Ryg, Ra3, X y Z son como se describe aqui para

compuestos de Férmula (I).
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Un pirrol (1) puede hacerse reaccionar con KOtBu, NaH, u otra base fuerte,
en un disolvente apropiado tal como éter, THF, DMF, agua, tolueno,
NMPO o DME. La subsiguiente adicién de una haloamina tal como
cloramina proporciona el pirrol aminado (2). La ciclacién usando un agente
adecuado tal como formamida a temperatura elevada (por ejemplo,
alrededor de 120-190°C) proporciona la oxopirrolotriazina (3).

agents clorador y, 4

Oxopirrolotriazina (3) puede hacerse reaccionar con un agente clorador
apropiado, tal como POCl;, en un disolvente adecuado tal como tolueno,
para proporcionar cloropirrolotriazina (4). La reaccion de la
cloropirrolotriazina con un nucleéfilo sustituido apropiado proporciona

pirrolotriazina (5).
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Un éster tal como 3-metil-1-pirrol-2,4-dietil éster puede hacerse
reaccionar con cloramina en un disolvente apropiado para producir
compuesto (1). Hacer reaccionar el compuesto (1) en formamida con écido
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 intermedio dcido el cual, al tratarlo con HOBt,
EDCI y la amina apropiada (NR;R o) en DMF produce compuestos (6).

Compuesto (4) puede prepararse 1) haciendo reaccionar acido 4-

amino-3-metilbenzoico, disponible en el comercio, y N-(tert-
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butoxicarbonil)anhidrido en THF para producir un intermedio de anilina
BOC-protegida; 2) haciendo reaccionar el intermedio de anilina clorhidrato
de (3-dimetilaminopropil)-3-etilcarbodiimida, HOBt, y DMF, seguida por la
adicién de clorhidrato de metoxiamina y DIPEA para producir un
intermedio de N-metoxiamida a BOC-protegida; y 3) hacer reaccionar ese
intermedio de metoxiamida en una solucién de HCl en dioxano para
producir compuesto (4) como una sal clorhidrato. Altemativamente, el

compuesto (4) puede prepararse como se muestra en Esquema 6.

Esquema 4
» ® aps

R
R'ooC ‘ N,l — l,,orl :"N;I' —_—

R’ nﬁ’ R’ n‘n’
= N
o — =
N.NJ B'x .NJ
3 4

en donde X = NR,,, NR;,CO, NR!°CONR', NR'*COO0,
NR'’S0O,, NR"*SO,NR'’, como se describe anteriormente.

Compuesto (1) donde R® es un sustituyente que contiene carbono
puede convertirse en dcido carboxilico (1), donde ResH, y en donde R; es
alquilo o alcoxi o es de otro modo como se define aqui, mediante
tratamiento con una base tal como KOH acuoso. Este acido sufre re-arreglo
de Curtis mediante tratamiento con azida de difenilo y fosforilo en la
presencia de un alcohol, tal como alcohol bencilico, en un disolvente
orgénico, tal como 1,4-dioxano, para proporcionar el compuesto (2).

El grupo carbamato del compuesto (2) puede desprotegerse, cuando
se encuentra opcionalmente protegido por grupos tales como CBZ,
mediante hidrogenacién sobre un catalizador, tal como Pd, para obtener el
compuesto (3). El grupo amino del compuesto (3) puede acilarse para



" WO 2004/043912 PCT/US2003/035220 @

formar el compuesto (4), por efjemplo, mediante tratamiento con un &cido
carboxilico en la presencia de un agente de acoplamiento tal como DCC, o
sulfonilarse, por ejemplo, mediante tratamiento con un cloruro de sulfonilo.
Alternativamente, el grupo amino del compuesto (3) puede alquilarse con
haluros alquilicos o puede sufrir aminacién reductora con aldehidos en la
presencia de un agente reductor, tal como cianoborohidruro de sodio.

Esquema S
e HeC HyC
(coche H M/ Pd nr"
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;3sNH; en la presencia de una base, tal
como diisopropiletilamina, en un disolvente orgénico, tal como DCM para
producir el compuesto (2). El compuesto (2) puede hacerse reaccionar con
hidrégeno en la presencia de un catalizador, tal como Pd, en un disolvente
alcohdlico, tal como EtOH, a temperatura de la sala para proporcionar
compuesto (3). El compuesto (3) puede usarse entonces como en el

Esquema 3 para producir compuestos (6) de Esquema 3.

Esquema 6
HyC HyC
(Boo)O NaDH
,,.,,Il[o\ o ..:D\gm ~NeoH Hunrou
o
1 2 :

EDCY, HOR HsC
DMF, RygNHe Mnrﬂ HCY, dicomrie H
———p  BoeNH T . O 'MN Npo
o
s

Alternativamente, el compuesto (1), disponible en el comercio, puede
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hacerse reaccionar con di- ferz-butil dicarbonato en un disolvente orgdnico,
tal como THF, para proporcionar el compuesto (2). El compuesto (2) puede
hidrolizarse usando una base acuosa, tal como hidroxido de sodio, para
proporcionar compuesto (3) que puede hacerse reaccionar con una amina
R;sNH: en la presencia de reactivos de acoplamiento, tales como EDCI y
HOBt, en un disolvente orgénico, tal como DMF, para proporcionar el
compuesto (4). El compuesto (4) puede hacerse reaccionar entonces con
HCI en un disolvente, tal como dioxano, para proporcionar compuesto (5).
El compuesto (5) puede usarse asimismo como en el Esquema 3 para

producir los compuestos (6) de Esquema 3.

Esquema 7

- oooy ,.nro\
- o HCY MsDH
h-m Pe~n

ST B g

]
3

Un hidroxamato sustituido (1) puede hacerse reaccionar con édcido,
tal como HCl, en MeOH anhidro, para proporcionar compuesto (2). El
compuesto (2) puede hacerse reaccionar con una base acuosa tal como
KOH con calentamiento para formar el compuesto (3). El compuesto (3) se
hace reaccionar con una amina R;gNH; en la presencia de reactivo de
acoplamiento, tal como HATU, y una base tal como diisopropilamina, en un
disolvente orgénico, tal como N-metilpirrolidinona para proporcionar los
compuestos (4). Alternativamente, los compuestos (4) pueden prepararse

por lo general como se esboza en Esquema 3, o usando una amida de
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anilina sustituida apropiada como un nucleéfilo.

Esquema 8

n“_,m\"ﬂ"-—"l——nx

I’lm
WA, - .._t[f,r _,,_tr‘;

aq. KOH tI::n~;hﬁ:_ soupling o .;:I::]\:hﬂ:_
L - 3

L4

El compuesto (la), disponible en el comercio, puede hacerse
reaccionar con un clorurc de sulfonilo en la presencia de una base, tal como
TEA, en un disolvente orgénico, tal como DCM para producir el compuesto
(2). La reaccion del compuesto (2) con hidrogeno en la presencia de un
catalizador, tal como Pd en un disolvente, tal como MeOH, produce el
compuesto (3). La reaccion del compuesto (3) con cloruro (5) (compuesto
3 de esquema 3) en un disolvente orgénico, tal como DMF, a temperatura
de la sala proporciona el compuesto (6).

La reaccion del compuesto (6) con KOH acuoso con calentamiento
proporciona el compuesto (7). El compuesto (7) puede hacerse reaccionar
con una amina R,NH; en la presencia de reactivo de acoplamiento, tal como
EDCI y una base tal como diisopropilamina, en un disolvente orgénico, tal
como DMF para proporcionar compuesto (8).

-37-
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Esquema 9
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Cloropirrolotriazina (1) puede hacerse reaccionar con una anilina (1a)
en DMF anhidro a temperatura de la sala proporcionar el compuesto (2).
La reaccion del compuesto (2) con una base acuosa tal como NaOH con
calentamiento proporciona el compuesto (3). El compuesto (3) puede
hacerse reaccionar con una amina R;NH; en la presencia de reactivo de
acoplamiento, tal como HOBt, con o sin una base tal como
diisopropilamina, en un disolvente orgénico, tal como DMF para
proporcionar el compuesto (4). El compuesto (4) puede hacerse reaccionar
con hidrégeno en la presencia de un catalizador, tal como Pd/C, en un
disolvente orgénico, tal como MeOH para proporcionar el compuesto (5).
La reaccion del compuesto (5) con un isocianato en un disolvente organico,

tal como DCE proporciona el compuesto (6).
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Esquema 10 56\-\

El compuesto (1a), disponible en el comercio, (compuesto la de
Esquema 8), puede hacerse reaccionar con diimidazol carbonilo y con una
amina R ;gNH; en un disolvente organico, tal como DCE, para producir el
compuesto (2). La reacciébn del compuesto (2) con hidrogeno en la
presencia de un catalizador, tal como Pd, en un disolvente alcohdlico tal
como EtOH proporciona el compuesto (3). La reaccion de (3) con cloruro
(4) en un disolvente organico, tal como DMF, proporciona el compuesto
(5). Lareaccién de (5) con NaOH acuoso con calentamiento proporciona el
producto (6). E! producto (6) puede hacerse reaccionar con una amina
R,;NH; en la presencia de reactivo de acoplamiento, tal como EDCI, y una
base tal como diisopropilamina, en un disolvente orgénico, tal como DMF

para proporcionar compuesto (7).
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Ejemplo 1
N-Ciclopropil-4-{[5-[(metoxiamino)carbonil]-2-metilfenilj]amino]-5-
metilpirrolo[2,1-f][1,2,4]triazin-6-carboxamida

HN-<

3 8
4

El compuesto de Ejemplo 1 se preparé como se expone mas adelante,
usando el Esquema 3 descrito anteriormente, en donde los Compuestos (A)-
(E) tienen las estructuras indicadas a continuacion.

A.

A una solucién del 3-metil-1-pirrol-2,4-dietil éster (100 mg), J.
Heterocyclic Chem Vol. 34 (1997), en las pdginas 177-193; Heterocycles,
Vol. 50 (1999), en las pédginas 853-866; Synthesis (1999), es las péginas
479-482) (Generalmente, la sintesis de pirroles se describe por los
documentos de patente cominmente asignada referenciados aqui y el
procedimiento de M. Suzuki, M. Miyoshi, y K. Matsumoto J. Org. Chem.
1974, 39 (1980)) en DMF (0.44M)) se agregé NaH o KOtBu (1.2 equiv) a
temperatura de la sala. Esta solucién se agitd durante 30-45 minutos. Se
agregd cloramina en éter (aprox. 0.15M, 1 eq.) mediante una jeringa. La
solucion se agito durante 1.5 horas o hasta que el material de partida se
convirti0 en un producto tal como se juzgd mediante analisis HPLC.
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Seguidamente la reaccion se atempero con Na;S;0; acuoso y se extrajo con
EtOAc o Et;0. Los extractos orgdnicos se lavaron con agua y salmuera y
luego se secaron sobre sulfato de sodio. El compuesto A se obtuvo en un
rendimiento >90%. NH,Cl en éter se prepar6 de acuerdo con el
procedimiento de Nunn, J. Chem. Soc. (C), (1971) en la pagina 823.

B.

4

A una solucién de Compuesto A (2 g) en formamida (8 mL) se
agrego acido acético (20% en peso), y la mezcla se calenté a 120°C durante
24 horas. La mezcla de la reaccion se enfrié y se agregé agua (32 mL) para
precipitar el producto. Los sélidos se recogieron por filtracién y se lavaron
con EtOAc para proporcionar el compuesto B como un sdlido amarillo
(90%).

C.

4

A una solucién del compuesto B (10 g, 45.2 mmol) en tolueno (150
mL) se agregd DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) y POCI; (5.05 mL,
54.2 mmol, 1.2 equiv) y la mezcla de la reaccién se calent6 a 120-125 °C
(temperatura de bafio de aceite) durante 20 horas. La mezcla de la reaccién
se enfrié y se verti6 en NaHCO; saturado-agua-tolueno helado (450 mL-
450 mL-150 mL) y se agit6 rdpidamente para garantizar el atemperamiento
del exceso de POCIl;. Las capas se separaron (se filtran a través de celita si

se forma una suspensién) y la capa orgdnica se lavd nuevamente con

-d41 -
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NaHCO3 saturado. La capa orgdnica se seco sobre Na;SO;, se filtr6 y se
concentrd in vacuo para proporcionar el compuesto C como un sdlido

amarillo marréon (9.9g, 95%).

D

[ |
or mmY"Y
[+ ]

Una mezcla de 4cido 4-amino-3-metilbenzoico (100 g, 0.66 mol),
disponible en el comercio, y N-(fert-butoxicarbonil)anhidrido (150 g, 0.68
mol) en THF (1000 mL) se calent lentamente a 50°C de un dia para otro.
La mezcla resultante se enfrié a la temperatura de la sala y el disolvente se
retiré en un evaporador rotatorio. Los solidos resultantes se trituraron con
hexanos y se secaron in vacuo para proporcionar 151 g (91%) del
intermedio de anilina crudo, BOC-protegido como un sélido rosado pélido.

Al sélido rosado pédlido anterior se agregaron EDCI (127 g, 0.66
mol), HOBt (90 g, 0.66 mol), y DMF (1000 ml), y la mezcla resultante se
agit6 a la temperatura de la sala 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 enfrié usando un bafio helado. Se
agregd DIPEA (250 ml, 1.4 mol) a un ritmo apropiado para mantener la
temperatura de reaccion interna por debajo de 25°C. Después, una vez
completa la adicién, se retird el bafio de aceite y la reaccion se agit6 de un
dia para otro a la temperatura de la sala. La mezcla de la reaccion se
repartié en porciones entre 0.5 L de agua y 1.5 L de EtOAc y las capas
resultantes se separaron. La porcion acuosa se extrajo con més EtOAc (400
mL x 3), y los extractos orgénicos combinados se lavaron con agua (300
mL x 3), HCI 0.5 N acuoso frio (400 mL x 2), y agua (500 mL). A
continuacién el producto se extrajo con 0.5 N NaOH acuoso frio (300 mL x
3) y los extractos acuosos bédsicos combinados se neutralizaron a pH = 8
mediante la adicién lenta de 0.5 N HCI acuoso frio. El sdlido resultante que
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se precipitd se recogi6é por filtracién y se lavé con agua fria. El sélido
himedo se descolorizé en EtOH caliente con carbén activo para producir
106 g de solido blanco como el intermedio de N-metoxiamida el BOC-
protegida.

A una mezcla del sélido anterior (91 g, 0.32 mol) en 1,4-dioxano
(400 mL) a la temperatura de la sala se agregé una solucién 4M de HCI en
dioxano (400 mL), y la mezcla resultante se agit6 a la temperatura de la sala
de un dia para otro. Se agregé éter dietilico (1000 mL) y el sélido
precipitado se recogid por filtracion y se triturd con una mezcla caliente de
EtOH/H,O (4:1 v/v). El secamiento del sélido resultante in vacuo
proporcioné 53 g de la sal clorhidrato pura (Compuesto D) como un sélido
blanco. ;H NMR (d¢-DMSO): & 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).

5T

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 reaccién se calent6 a 55 °C (temperatura de bafio de aceite). Se agregd

E.

el Compuesto sélido C (45.6 g, 190 mmol) en varias porciones durante 10
minutos y el matraz se enjuagé con DMF (150 mL) y se agregé a la
reaccién. La reaccion se calenté durante 10 horas a 55 °C y se enfrié a la
temperatura de la sala. La mezcla se vertidé entonces en 1.5 L de agua
diluida a 2.2 L con hielo lentamente durante 10 minutos. Se ajusto el pH a
6 y los sdlidos se agitaron durante 1 hora. Los sélidos se filtraron, 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
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mezcla se enfrid y se filtrd para producir 64.2 g de producto (>99% de
pureza). Luego estos solidos se disolvieron en EtOH caliente (2.8 L) y se
agrego carbon descolorizante (6.4 g) seguido por calentamiento a reflujo
durante 15 minutos. La mezcla se filtrd6 entonces a través de una
almohadilla de celita y el matraz de la reaccion se enjuagd con EtOH
caliente (1 L). Luego el filtrado caliente se concentr6 ~1 L de EtOH
mediante distilacién, tras lo cual el producto empezd a cristalizar de la
solucién a un volumen de 2.5 L. La solucion se enfrié y se puso en un
cuarto frio agitando durante 40 horas. Los sélidos se filtraron y se
enjuagaron con 1/1 EtOH/Et;0 (500 mL) para producir 58.5 g del
Compuesto E como un sdlido blanco (80%).

F. A una solucion de éster Compuesto E (22.5 g, 58.7 mmol) en THF
(205 mL) se agregé 1 N de NaOH (205 mL) y la mezcla de la reaccién se
calent6 a 50 °C durante 16 horas. El THF se retiré in vacuo y la mezcla se
acidificé a pH 4-5 con 1N de HCI acuoso para precipitar el producto. La
mezcla heterogénea se agitdé durante 1 hora, se filtré y se lavé con agua
(150 mL) y éter (150 mL). Los sélidos recogidos se secaron parcialmente
sobre el filtro para producir el intermedio dcido crudo como un sdlido
blanco himedo, el cual se usé sin posterior purificacion.

A una solucién del 4cido himedo en 300 mL de DMF se agregaron
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 0 como la sal de
clorhidrato. La mezcla se agitd durante 30 minutos para solubilizar los
s6lidos, se puso en un bafio de agua fria, y se agreg6 DIPEA (20.4 mL, 117
mmol) lentamente mediante una jeringa. La mezcla de la reaccion se dejo
agitar a la temperatura de la sala durante 1 hora, luego se vertié en agua
helada agitada ripidamente (1.2 L) para precipitar el producto. Luego de
agitar durante 3 horas, los s6lidos se recogieron por filtracion de succi6n, se
lavaron con agua (150 mL) y éter (2x100mL), y se dejaron secar con aire
por filtracién de succién para producir Ejemplo 2 (92-98%) como un sélido

blanco.
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Alternativamente, el compuesto (1b), disponible en el comercio,
como se muestra en Esquema 6 mas arriba, puede hacerse reaccionar con
di-tert-butil dicarbonato en un disolvente orgénico, tal como THF, para
proporcionar €l compuesto (5) de Esquema 6. Este compuesto (5) puede
usarse igualmente como en Esquema 3 para producir los compuestos (6) de

Esquema 4.

Ejemplos 2-55

&1 \N) 1{:

@)

Compuestos con la formula (Ile), en donde R; y R, tienen los
valores listados en la Tabla 1 se prepararon siguiendo los mismos métodos
expuestos anteriormente en Esquema 3 y Ejemplo 1, usando diferentes
aminas (NR3;R,o) en el dltimo paso. Adicionalmente, cada compuesto
puede recristalizarse usando una mezcla 7 a 1 de EtOH/agua para
proporcionar un producto analiticamente puro como un sélido cristalino

blanco.
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TABLA 1 C?/
E}. R; Rio Nombre del Compuesto Datos
MS/HPLC
2 | —CHry—C(CH,); | CH; |[N-(2,2-Dimetilpropil}4-[[5- 4393
[(metoxiamino)carbonil]-2- 3.43 min
metilfenil]Jamino]-N,5-
dimetilpirrolo [2,1-f][1,2,4]
triazin-6-carboxamida
3 —CH—(CH;3); | H [4-[[5-[(Metoxiamino)carbonil]- 397.3
lz-metilfenil]amino]-s-metil-N- 2.79 min
(1-metiletil)pirrolo[2,1-
f)[1,2,4]triazin-6-carboxamida
4 £Hy H |4-[[5-[(Metoxiamino)carbonil]- 411.4
~—CHy—CY} 2-metilfenilJamino]-5-metil-N- | 3.14 min
CHy 1(2—metilpropil)pirrolo[2,l-
f1[1,2,4]triazin-6-carboxamida
5 |—CH;r—C(CH;);| H |[N-(2,2-Dimetilpropil)-4-[[5- 425.3
[(metoxiamino)carbonil]-2- 3.35 min
metilfeniljJamino}-5-
metilpirrolo{2,1-f][1,2,4] triazin-
6-carboxamida
6 —(CH,);CH; H |4-[[5-[(Metoxiamino)carbonil]- 397.2
2-metilfeniljJamino}-5-metil-N- | 2.88 min
propilpirrolo[2,1-f][1,2,4]
triazin-6-carboxamida
7 —C(CH;)s H |N<(1,1-Dimetiletil}4-[[5- 411.2
[(metoxiamino)carbonil]-2- 3.11 min
metilfenil]Jamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
8 |—(CH))—OCH;| H [4-[[5-[(Metoxiamino) carbonil]-| 413.2
2-metilfeniljJamino]-N-(2- 1.99 min
metoxietil)-5-metilpirrolo[2,1-
f][1,2,4] triazin-6-carboxamida
9 H |N-Ciclohexil-4-[[5- 4374
[(metoxiamino)carbonil]-2- 2.88 min
—O metilfenil]amino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
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[2<(4-morfolinil)etil}pirrolo[2,1-
f][1,2,4]triazin-6-carboxamida

Ej. R; Rio Nombre del Compuesto Datos
MS/HPLC
10 H @-[[5-[(Metoxiamino)carbonil]- 459.3
CHy 2-metilfenillJamino]-5-metil-N- | 2.85 min
H [(1R)-1-feniletil]pirrolo[2,1-
—E—Q f][1,2,4]triazin-6-carboxamida
11 H WK-[[5-[(Metoxiamino)carbonil]- 459.3
CH, 2-metilfenillamino]-5-metil-N- | 2.85 min
Y [(1S)-1-feniletil}pirrolof2,1-f]
H [1,2,4] triazin-6-carboxamina
12 H |N-[(4-Fluorofenil)metil]-4-[[5- 463.4
[(metoxiamino)carbonil]-2- 2.83 min
—GH:'D‘F metilfenil]Jamino]-5-
metilpirrolo{2,1-f][1,2,4] triazin-
6-carboxamida
13 H |4-[[5-[(Metoxiamino) carbonil]-|475.4 2.83
OCH, 2-metilfeniljJamino]-N-[(2- min
metoxifenil)metil]-5-
—Gh‘@ metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida
14 H |4-[[5-[(Metoxiamino) carbonil]-| 446.2
— 2-metilfenil] amino}-5-metil-N-} 1.45 min
_w"@ |(4-piridinilmetil)pirrolo[2,1-
f][1,2,4]triazin-6-carboxamida
15 H |4-[[5-[(Metoxiamino)carbonil]- 460.3
— 2-metilfenil)Jamino]-5-metil-N- | 1.81 min
—m'@" [2(4-piridinil)etil]pirrolo[2,1-
f][1,2,4)triazin-6-carboxamina
16 . H |4-[[5-[(Metoxiamino)carbonil]- 466.4
2-metilfenil]Jamino]-5-metil-N- | 1.56 min
—‘°"l‘="< > [2<1-piperidinil)etil]pirrolo[2,1-
' f] [1,2,4] triazin-6-carboxamida
17 H |4-[[5-[(Metoxiamino)carbonil]- 468.3
2-metilfenil] amino]-5-metil-N-| 1.38 min

-47 -

42
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Ej. R; Rio Nombre del Compuesto Datos
MS/HPLC
18 H |N-[(1R,28)-2,3-Dihidro-1H- 4874
HO inden-1-il]-4-[[5- 2.74 min
[(metoxiamino)carbonil]-2-
metilfeniljamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
19 H |N-[(1S,2R)-2,3-Dihidro-1H- 487.2
o inden-1-i1]-4-[[5- 2.74 min
T = [(metoxiamino)carbonil]-2-
metilfeniljJamino}-5-
8 metilpirrolo{2,1-f][1,2,4] triazin-
6-carboxamida
20 H |N-Ciclopropil-4-[[5- 395.3
q [(metoxiamino)carbonil]-2- 2.64 min
metilfenillJamino}-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
21 H |N-Ciclopentil-4-t[5- 423.0
[(metoxiamino)carbonil]-2- 3.15 min
_O metilfeniljamino]-5-
metilpirrolo[2,1-f][1,2,4]triazin-
6-carboxamida
22 \ H |N-[2-(4-Fluorofenil)etil]-4-[[5- 4773
[(metoxiamino)carbonil]-2- 3.53 min
metilfenil]Jamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
23 H |N-(Ciclohexilmetil)-4-[[5- 4513
[(metoxiamino)carbonil]-2- 3.70 min
—G‘I—O metilfenil]Jamino]-5-
metilpirrolo[2,1-f)[1,2,4]triazin-
6-carboxamida
24 H |4-[[5-[(Metoxiamino) carbonil]-| 439.3
_ _O 2-metilfenil]Jamino]-5-metil-N- | 2.76 min
Gt [(tetrahidro-2-
fiaranil)metil]pirrolo[2,1-f]
[1,2,4]triazin-6-carboxamina
25 H |N-(2-1H-Indol-3-iletil)}-4-[[5- 498.3
—(CH)—¢ N [(metoxiamino)carbonil]-2- 3.39 min

metilfenilJamino]-5-
metilpirrolo[2,1-f][ 1,2,4]triazin-

6-carboxamida
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Ej. R; Rio Nombre del Compuesto Datos
MS/HPLC
26 H {N-Butil4-[[5-[(metoxiamino) |411.2 3.16
—{Cliy)s—CHy carbonil]-2-metilfenillamino]-5- min
metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida
27 H |N-(Ciclopropilmetil)}-4-[[5- 409.1 2.90
...c"._q [(metoxiamino)carbonil]-2- min

metilfeniljJamino]-5-
metilpirrolof[2,1-f][1,2,4]triazin-

6-carboxamida
28 H |4-[[5-[(Metoxiamino)carbonil]- 425.3
oy 2-metilfenil]Jamino]-5-metil-N- | 3.43 min
oy (2-metilbutil)pirrolo[2,1-f][1,2,4]
1‘”‘5 triazin-6-carboxamida
29 H |N-(2-Furanilmetil)-4-[[5- 435.1
_O [(metoxiamino)carbonil]-2- 2.95 min
—Ciiy metilfenillamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
30 H |4-[[5-[(Metoxiamino)carbonil]- 451.2
\ 2-metilfenillJamino]-5-metil-N- | 3.16 min
—GHD (2-tienilmetil)pirrolo[2,1-f]
[1,2,4] triazin-6-carboxamida
31 H [4-[[5-[(Metoxiamino)carbonil]- 4753

2-metilfenilJamino]-5-metil-N- | 3.43 min
-(cﬂz):-o—O |2-fenoxietil)pirrolof2, 1-f]
[1,2,4]triazin-6-carboxamida

32 H |4-[[5-[(Metoxiamino)carbonil]- 451.2
Chy 2-metilfenillJamino}-5-metil-N- | 3.56 min
(2-metilciclohexil)pirrolof2,1-f]
[1.2,4]triazin-6-carboxamida
33 CH; |N-Etil-4-[[5-[(metoxiamino) 397.2
—CH;-CHy carbonil]-2-metilfenil]amino]- 2.59 min
N,S-dimetilpirrolo[2,1-
f][1,2,4]triazin-6-carboxamida
34 H |4-[[5-[(Metoxiamino)carbonil]- 437.1
—CH,-CFy 2-metilfenil]Jamino]-5-metil-N- | 3.01 min
(2,2,2-trifluoroetil)pirrolof2,1-f]
[1,2,4]triazin-6-carboxamida
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metoxifenil)metil]-5-
metilpirrolo[2,1-f]
[1,2,4]triazin-6-carboxamida

Ej. R, Rio Nombre del Compuesto Datos
MS/HPLC
35 H |N<«(2-Fluoroetil)}4-[[5- 401.2
—CHy—CHy—F [(metoxiamino)carbonil]-2- 2.44 min
metilfenil]amino]-5-
metilpirrolo[2,1-f]{1,2,4] triazin-
6-carboxamida
36 H |N-(2,3-Dihidro-1H-inden-2-il)- 471.2
4-[[5-[(metoxiamino) carbonil]-| 3.56 min
—<I> 2-metilfenil]amino]-5-
metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida
37 H |N-Etil-4-[[5-[(metoxiamino) 383.3
—CH,-CH,3 carbonil]-2-metilfenil] amino]-5-| 2.58 min
metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida
38 H [4-[[5-[(Metoxiamino)carbonil]- 487.2
H.é 2-metilfenil] amino]-5-metil-N-| 3.40 min
-cF."w’ (252|3!3|3'
pentafluoropropil)pirrolo[2, 1-f]
[1,2,4] triazin-6-carboxamida
39 H |4-[[5-[(Metoxiamino)carbonil]- 426.5
—{Cl)y—N(CHy); 2-metilfenillamino]-5,7-dimetil- | 1.38 min
N-(1-metiletil)pirrolo[2,1-
f][1,2,4] triazin-6-carboxamida
40 H |N-(4-Fluorofenil)-4-[[5- 4492
[(metoxiamino)carbonil]-2- 2.92 min
\Q metilfeniljamino}-5-
F metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida
41 H 4-[[5-[(Metoxiamino)carbonil]- 461.2
2-metilfenilJamino]-N-(2- 2.97 min
metoxifenil)-5-metilpirrolo[2,1-
f)[1,2,4] triazin-6-carboxamida
42 H |4-[[5-[(Metoxiamino) carbonil]-| 475.4
2-metilfeniljamino]-N-[(3- 2.75 min

?/—\
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Ej. R, Rio Nombre del Compuesto Datos
MS/HPLC
43 H |4-[[5-[(Metoxiamino)carbonil]- 499.1
2-metilfenillJamino]-5-metil-N- | 3.39 min
_Q [3-(trifluorometil)fenil]pirrolo
oF3 [2,1-f][1,2,4]triazin-6-
carboxamida
4 a H |N-[(2,6-Diclorofenil)metil]-4- 513.1
[[5-[(metoxiamino) carbonil]-2-| 3.10 min
—CHy metilfenilJamino]-5-
metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida
45 H [N-[(1S)-1-Ciano-2-feniletil]-4- 484.3
JC=N [[5-[(metoxiamino)carbonil]-2- | 2.88 min
—CH metilfenil]Jamino]-5-
‘—@ metilpirrolof2, 1-f][1,2,4] triazin-
6-carboxamida
46 H |4-[[5-[(Metoxiamino)carbonil]- 459.3
2-metilfenillJamino}-5-metil-N- | 2.91 min
—(°'-_h—© (2-feniletil)pirrolo[2, 1-f]
[1,2,4]triazin-6-carboxamida
47 H |4-[[5-[(Metoxiamino)carbonil]- 446.2
2-metilfenil] amino]-5-metil-N-| 1.51 min
(2-piridinilmetil)pirrolo[2,1—f]
[1,2,4)triazin-6-carboxamida
48 H |4-[[5-[(Metoxiamino)carbonil]- 4452
2-metilfeniljJamino]-5-metil-N- | 2.69 min
—cu.-@ (fenilmetil)pirrolo[2,1-f]
[1,2,4]triazin-6-carboxamida
49 H |4-[[5-[(Metoxiamino)carbonil]- 452.3
Chy 2-metilfeniljJamino]-5-metil-N- | 3.50 min
—{]r (4-metil-2-tiazolil)pirrolo[2,1-
f1[1,2,4] triazin-6-carboxamida
50 H |4-[[5-[(Metoxiamino)carbonil]- 411.2
CHy 2-metilfenillJamino}-5-metil-N- | 3.20 min
\| [(1R)-1-metilpropil]pirrolof2,1-
——CH—Cliy—CH, f] [1,2,4]triazin-6-carboxamida

-51-
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Nombre del Compuesto

et/

MS/HPLC

51

4-[[5-[(Metoxiamino)carbonil]-
2-metilfenilJamino]-5-metil-N-
[(18)-1-metilpropil]pirrolo[2,1-f]
[1,2,4]triazin-6-carboxamida

411.2
3.20 min

52

N-[(3-Fluorofenil)metil]-4-[[5-
[(metoxiamino)carbonil]-2-
metilfenilJamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
|6-carboxamida

463.2
2.84 min

53

S

N-[1-(4-Fluorofenil)etil]4-[[5-
[(metoxiamino)carbonil]-2-
metilfenil]Jamino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida

4773
2.93 min

54

“Sar™h
F

-

N-[(2,4-Difluorofenil)metil]-4-
[[5-(metoxiamino)carbonil]-2-
metilfenil]amino]-5-
metilpirrolo[2,1-f][1,2,4] triazin-
6-carboxamida

481.2
2.92 min

55

-5

N-[(2,6-Difluorofenil)metil]-4-
[[S-[(metoxiamino) carbonil]-2-
metilfenil]amino]-5-
metilpirrolo[2,1-f] [1,2,4]triazin-
6-carboxamida

481.1
2.70 min

Ejemplos 56-59

()

Compuestos con la férmula (IId), en donde los grupos R; tienen los

valores listados en la Tabla 2, se prepararon siguiendo los mismos métodos

expuestos anteriormente en Esquema 3 y Ejemplos 2-55.
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TABLA 2

Nombre del Compuesto

Datos

56

3-[[6-[(Hexahidro-4-metil-
1H-1,4-diazepin-1-il)
carbonil]-5-metil
pirrolo[2,1-f][1,2,4]triazin-4-
ilJamino}-N-metoxi-4-
metilbenzamida

452.1
1.63 min

57

N-Metoxi-4-metil-3-[[5-
metil-6-(4-
morfolinilcarbonil)pirrolo
[2,1-f][1,2,4]triazin4-il]
amino]benzamida

425.2
1.82 min

58

N-Metoxi-4-metil-3-
[[5-metil-6-[[4-
(fenilmetil)-1-
piperidinil]carbonil]
pirrolo[2,1-f][1,2,4]triazin-
4-ilJamino]benzamida

5134
3.45 min

59

N-Metoxi-4-metil-3-
pirrolidinilcarbonil)pirrolo
[2,1-f][1,2,4]triazin-4-il}
amino]benzamida

409.2
2.16 min

EJEMPLO 60-64

7s—

Los compuestos con la formula (Ile), en donde X y R; tienen los

valores listados en la Tabla 3, se prepararon siguiendo el mismo o similar

procedimiento que en Esquema 3 y Ejemplo 1, excepto que en el primer

paso, se utilizd 3-trifluorometil-1-pirrol-2,4-dietil éster, disponible en el

comercio, en lugar de 3-metil-1-pirrol-2,4-dietil éster.
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TABLA3

Ej. No.

Nombre del Compuesto

Datos
MS/HPLC

60

Etil éster de 4cido 4-[[5-
[(Metoxiamino) carbonil]-
2-metilfenillamino]-5-
|(trifluorometil)
pirrolo[2,1-f][1,2,4]
triazin-6-carboxilico

438.2
3.76 min

61

—CH,-CH3

N-Etil-4-[[5-
[(metoxiamino)carbonil]-
2-metilfenil]amino]-5-
(trifluorometil)
pirrolo[2,1-f][1,2,4]
triazin-6-carboxamida

437.2
2.99 min

62

—CH-CH-CH,

4-[[5-[(Metoxiamino)
carbonil]-2-metilfenil]
amino]-N-propil-5-
(trifluorometil)pirrolo
[2,1-£][1,2,4]triazin-6-
carboxamida

451.3
3.21 min

63

4-[[5-[(Metoxiamino)
carbonil}-2-metilfenil)
amino]-N-[(18)-1-
metilpropil}-5-
(trifluorometil)pirrolo
[2,1-£][1,2,4]triazin-6-
carboxamida

465.3
3.36 min

4-[[5-[(Metoxiamino)
carbonil]-2-metilfenil]
amino]-N-[(1S)-1-
feniletil}-5-
(trifluorometil)pirrolo
[2,1-f][1,2,4]triazin-6-

carboxamida

513.2
1.72 min

Ejemplo 65
N-Etil-4-[[S-[(metoxiamino)carbonil]-2-metilfenil|]amino}-5-
metilpirrolo|2,1-f][1,2,4] triazin-6-carboxamida dcido metansulfénico
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Ejemplo 37 como una base libre se cargd con acetona (10 ml/g), y la
chaqueta se calentd a 50-60°C. Se inicio el reflujo a 55-57°C, y la mezcla
se agitd durante 30 minutos a 50-60°C. Se agregé dcido metansulfénico
(1.2 eq.), y se observo una leve exotermia. La mezcla se agité a 50-60°C
hasta que DSC mostr6 en dos muestras consecutivas la conversidn completa
de la base libre (mp 220-222°C) en la sal mesilato (mp 259-261°C). La
mezcla se enfrio a 20-25°C durante alrededor de 30 minutos, y luego se
agitd durante un minimo de 30 minutos, manteniendo la temperatura a 20-
25°C. Luego la mezcla se filtr6, se lavé con acetona, y se seco in vacuo a
40-50°C a un LOD (limite de deteccion) < 0.5% para proporcionar Ejemplo
65 como un sélido cristalino blanco (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.

Ejemplos 66-69

m}_&nﬂ

L S ;)

Los compuestos de Férmula (IIf) se prepararon usando sustratos
apropiados y aminas seleccionadas para proporcionar compuestos donde R,
y R,z tienen los valores listados en la Tabla 4.

s
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TABLA 4
Ej. R, Ry Nombre del Datos
Compuesto
66 Et N-Etil-5-metil-4-[[2- ['H NMR (CD;O0D w/
= metil-5-[[[3- TFA): 6 8.28 (s, 1H), 8.19
1 (trifluorometil)fenil] (s, 1H), 8.16 (d, 1H), 8.11
o amino]carbonil]fenil] |(d, 1H), 7.84 (s, 1H), 7.71
CF; |amino]pirrolo[2,1-f] {(d, 1H), 7.58 (1, 2H), 7.47
[1,2,4]triazin-6- (d, 1H), 3.44 (q, 2H), 2.94
carboxamida (s, 3H), 2.47 (s, 3H), 1.26
(t, 3H): LCMS (M+H") =
497.47. HPLC (Condici6n
A): 3.30 min.
67 Et 4-[[S-[[(4-Cianofenil) |'H NMR (CD;OD): & 7.93
. aminojcarbonil]-2-  |(brs, 1H), 7.84-7.86 (d, .
‘& metilfenillamino]-N- [3H), 7.74 (d, 1H), 7.62 (d,
) on [etil-S-metil 2H), 7.58 (s, 1H), 7.40 (d,
. pirrolo[2,1-/][1,2,4] |1H), 3.30 (q, 2H), 3.21 (s,
triazin-6-carboxamida |3H), 2.76 (s, 3H), 1.14 (t,
3H). LCMS (M+H") =
454.18. HPLC<Condicién
A): 2.86 min.
68 5-Metil-4-[[2-metil-5-[LCMS (M+H") = 505.27.
: i o [(fenilamino) HPLC (Condicién A): 3.34
. ‘O carbonil]fenil]amino]- |min.
d | N-[(1S)-1-
: feniletil]pirrolo [2,1-
7[1,2,4]triazin-6-
carboxamida
69 o 4-[[5-[[(4-Ciano- CMS (M+H") = 530.23.
' \O fenil)amino]carbonil]-|HPLC (Condicién A): 3.35
& CN |2-metilfenil]amino]- |[min
5-metil-N-[(1S)-1-
' feniletil]pirrolo[2,1-
7] [1,2,4]triazin-6-
carboxamida
Ejemplo 70

N-Etil-4-[[5-[[(3-fluorofenil)sulfonil]amino]-2-metilfenilJamino]-5-
metilpirrolo[2,1-/][ 1,2,4]triazin-6-carboxamida
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A una solucién de 4-metil-3-nitroanilina [compuesto (la) de
Esquema 8) (3.72 g, 24.5 mmol)] en 150 ml de DCM a la temperatura de la
sala se agregd cloruro de 3-fluorobencenosulfonilo (5.00 g, 25.7 mmol),
seguido por TEA (7.0 ml, 50.2 mmol) mediante una jeringa. La mezcla
resultante se agitdé durante 20 horas y el disolvente se retiré in vacuo. El
residuo se disolvi6 en DCM (600 ml), se lavo con NaHCO; acuoso
saturado, se secO sobre sulfato de sodio, se filtr6, y se concentré in vacuo
para producir 8.00 g de sé6lido oscuro, el cual se trituré6 con DCM para
proporcionar 5.46 g de sdlido amarillo. Una porcion de este sélido (1.63g)
se disolvié en 10 ml de IN NaOH acuoso y 20 ml de THF, y la solucion se
agité a la temperatura de la sala durante 20 horas. Se retir6 el disolvente in
vacuo y el residuo se acidifico con 3N de HCl a un pH de 2. EIl sdlido
precipiatado resultante se recogié por filtracion para proporcionar 1.02 g
(94%) de un sélido amarillo claro como el Compuesto A deseado. HPLC
(Condicién A) = 2.99 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).

Mn;fﬁ.

A 0.20 g (0.64 mmol) del Compuesto A en MeOH (10 ml) se agrego
10% Pd/C (20 mg) y la mezcla se agit6 bajo un balén de hidrogeno durante

-87-
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6 horas a la temperatura de la sala. La solucién se filtré a través de una
almohadilla de celita y el disolvente se retiré in vacuo para producir 0.18 g

(100%) del Compuesto B como un sélido cristalino, incoloro. HPLC
(Conditions A): 1.77 min. LCMS M+H" (m/z) 281.

C.

El Compuesto B (0.18 g, 0.64 mmol) y 0.15 g (0.64 mmol) de 4-
cloro-5-metilpirrolotriazine-6-etilcarboxilato (compuesto 8 de Esquema 8)
en DMF anhidro se agit6 a la temperatura de la sala durante 20 horas. La
reaccion se atemperd con la adicién de agua fria y NaHCO; acuoso
saturado. El sélido se recogid, se lavé con agua, y se sec6 in vacuo para
producir 0.27 g (91%) del Compuesto C como un solido amarillo claro.
HPLC (Condicién A: 3.49 min. LCMS M+H' (m/z) 484.

D.

BE LY,
- ¢

Una solucién de 0.27 g (56 mmol) del Compuesto C en 1 ml de IN
de NaOH acuoso y 3 ml de MeOH se calent6 a 60°C durante 12 horas. El
MeOH se retird in vacuo y la porci(:)n acuosa se acidificé con 1N de cloruro
de hidrégeno acuoso a pH ~ 2. El sélido precipitado resultante se recogid,
se lavod con agua, y se secd in vacuo para proporcionar 0.25 g (98%) del
Compuesto D como un sélido amarillo palido. HPLC (Condicion A): 2.93
min. LCMS M+H" (mn/z) 456.

E. Una mezcla de 30 mg (66 umol) del Compuesto D, EDCI (19 mg, 98
umol), HOBt (13 mg, 98 pumol) y base de Hunig (43 pL, 0.25 mmol) se
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agit6 a la temperatura de la sala durante 0.5 hora. Se agrego clorhidrato de
etilamina (10 mg, 0.13 mmol) y la mezcla se agitd durante 16 horas. La
mezcla cruda se purific6 por Cromatografia HPLC preparativa de fase
reversa para producir Ejemplo 130. HPLC (Condiciones A): 2.83 min.
LCMS M+H" (m/z) 483.

Ejemplos 71-72
Ejemplos 71 y 72 como se muestran en Tabla 5 se prepararon a partir

del Compuesto D de Ejemplo 70 y una amina apropiada como se describe

en Ejemplo 70, paso E.
TABLAS
Ej. | Compuesto Nombre del Compuesto | Datos
71 4-[[5-[[3-Fluorofenil) HPLC
m. sulfonil]lamino]-2- (Condicion
sto" metilfenil]amino}- A): 289
| }.tf‘; ) N-[(1S)-2-metoxi-1- min. MH*
AR metiletil]-5- (m/z) 527.
metilpirrolo[2,1-f]
[1,2,4]triazin-6-
carboxamida
72 4-[[5-[[3-Fluorofenil) HPLC
sulfonil]amino]-2- (Condicién
}%«' metilfenil]amino]- A): 323
Y 5-metil-N-[(1S)-1- min. MH'
d’ - ) feniletil]pirrolo[2,1- (m/z) 559.
f1[1,2,4]triazin-6-
carboxamida

Ejemplos 73-81




—

\D)

Compuestos con la férmula (1Ig), en donde X y R, tienen los valores

listados en la Tabla 6 se prepararon a partir de dietil-2,4-dimetilpirrol-3,5-

dicarboxilato, disponible en el comercio, siguiendo el mismo o similar

procedimiento al descrito més arriba para la preparacién de 5-desmetil

pirrolotriazina.

TABLA 6

X

Ra

Nombre del Compuesto

Datos

73

-COy-

Et

Etil éster de dcido 4-[[5-
[(metoxi-amino)carbonil]-2-
metilfenil]Jamino]-5,7-
dimetilpirrolo[2,1-
11[1,2,4]triazin-6-carboxilico

398.2, M+H
3.13 min, A

74

-C(=O)NH-

Et

N-Etil4-[[5-[(metoxi Amino)
carbonil3-2-
metilfenillJamino]-5,7-
dimetilpirrolo [2,1-
f)[1,2,4]triazin-6-carboxamida

397.2, M+H
1.70 min, A

75

-C(=O)NH-

S

4-[[5-[(Metoxi-
amino)carbonil]-2-
metilfenil]Jamino]-5,7-dimetil-
N-[(1S)-1-feniletil]
pirrolo[2,1-/][1,2,4]triazin-6-
carboxamida

4733, M+H
2.5l min, A

76

-C(=O)NH-

-CH(CH;);

4-[[5-[(Metoxi-
amino)carbonil}-2-
metilfenil]Jamino]-5,7-dimetil-
N~(1-metiletil)pirrolo[2,1-
f1[1,2,4]triazin-6-carboxamida

411.2, M+H
1.81 min, A

77

-C(=O)NH-

Co

4-[[5-[(Metoxi-
amino)carbonil}-2-
metilfenilJamino]-5,7-dimetil-
N-(2-piridinilmetil)
pirrolo[2,1-][1,2 4]triazin-6-
carboxamida

460.2, M+H
1.30 min, A
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78 -CO;- H Acido 4-[[5-[(metoxi| 370.2, M+H
amino)carbonil]-2- 2.21 min, A
metilfeniljamino]-5,7-
dimetilpirrolo[2,1-
1[1,2,4]triazin-6-carboxilico

79 -C(=O)NH- 4-[[5-[(Metoxi- 482.1, M+H
g \ amino)carbonil]-2- 1.21 min, A
\_™"" |metilfenil]amino}-5,7-dimetil-

N-[2-(4-morfolinil)etil]
pirrolo[2,1-/][1,2,4] triazin-6-
carboxamida

80 [-C(=O)NH- 4-[[5-[(Metoxi- 4802, M+H
amino)carbonil]-2- 1.39 min, A
O'-/“ metilfeniljamino]-5,7-dimetil-

N-[2-(1-piperidinil)
etil]pirrolo[2,1-/][1,2,4]
triazin-6-carboxamida

81 |-CO)NH- | N-[2-(Dimetilamino) Etil]4-4402, M+H
: *‘3. [[5-[(metoxi amino)carbonil]-|{1.09 min, A
. N~/""|2_metilfenillamino]-5,7-
HaC dimetilpirrolo[2,1-
1[1,2,4]triazin-6-carboxamida

Ejemplo 82
4-[[5-[[(Etilamino)carbonilJamino]-2-metilfenil]amino]-5-metil-N-
propil pirroloj2,1-f][1,2,4]triazin-6-carboxamida

A. Ltil éster de dcido S5-metil-4-[(2-metil-S-nitrofenil)Jamino]pirrolo
[2,1-1] [1,2,4]triazin-6-carboxilico

-81-
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Una suspension de cloropirrolotriazina (2.03 g, 8.47 mmol) y 3-nitro-
5-metil anilina (1.41 g, 9.3 mmol) en DMF (25 mL) se agitd a la
temperatura de la sala durante 24 horas. Se agrego agua (125 mL) durante
30 minutos y la solucién se agitd durante 1 hora, tras lo cual se ajusté el pH
a neutro con NaHCO; acuoso saturado. Los sdlidos se filtraron, se lavaron
con agua, y se secaron para producir el compuesto A (2.589 g, rendimiento

del 85%) como un s6lido marrén pélido.

B. Acido 5-metil-4-[(2-metil-5-nitrofenil)amino]pirrolof2,1-f][1,2,4]

triazin-6-carboxilico
e

A una solucién del Compuesto A (825 mg, 2.32 mmol) en THF (2
mL) y MeOH (1 mL) se agregé 1IN de NaOH {6 mL) y la reaccién se
calenté a 60°C durante 24 horas. La mezcla de la reaccion se enfrid, se
concentré para retirar los disolventes organicos, y el pH se ajustd a neutro
con IN de HCl. Los s6lidos se filtraron, se lavaron con agua, y se secaron
para producir compuesto B. LCMS (M+H") =328.1. HPLC (Condici6n A):
3.40 min.

C. 5-metil-4-[(2-metil-S-nitrofenil)Jamino}-N-propilpirrolo|2,1-
11,2 4]triazin-6-carboxamida



e

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 agit6 a la
temperatura de la sala durante 1 hora, y luego se agregd n-propil amina
(0.38 mL, 6.4 mmol). La reaccién se agitd durante 4 horas y se agregé agua
para precipitar el producto. Los sdlidos se filtraron y se purificaron
mediante cromatografia de columna en silice (33% acetato de etilo
\hexanos) para producir el compuesto C (0.79 g, 93% de rendimiento) como
un sélido blanco. 'H NMR (CDCly): § 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 (Condicién A): 3.42 min.

D. 4[(5-Amino-2-metilfenil)amino]-5-metil-N-propilpirrolo[2,1-f]
[1,2,4]triazin-6-carboxamida

Una solucién de compuesto C (794 mg, 2.16 mmol) y 10% Pd/C
(250 mg, himedo) en MeOH (20 mL) se desgasificé y se volvid a llenar
con hidrégeno tres veces y se agité durante 2 horas. La solucidn se filtré y
se concentrd para producir el compuesto D (691 mg, 95% de rendimiento).
'H NMR (CDClL3): § 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,
(g, J=6.6 Hz, 2H), 291 (s, 3H); 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, J=7.3
Hz, 3H). LCMS (M+H") = 339.2, HPLC (Condicién A): 2.39 min.

E. A una suspension de 25.6 g (0.076 mmol) de compuesto D en 0.3 mL
de DCE se agregé 22 pl. de isocianato de etilo a la temperatura de la sala.
La mezcla de la reaccion se calent6 a 50°C durante 12 horas, luego se
enfrio, y se agregé isopropanol (1 mL). El producto precipitado resultante
se recogi6 por filtracién de vacio y se lavo con 1 mL de isopropanol y se



' WO 2004/043912 PCTAUS2003/035220

o9

secO in vacuo para proporcionar 19.6 mg (63%) del compuesto del titulo
como un producto puro. 'H NMR (CD;OD): § 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 min.

Ejemplos 83-88

H (Ih)

Los Compuestos con la férmula (ITh), en donde R, tiene los valores
listados en la Tabla 7 se prepararon siguiendo el procedimiento esbozado

para Ejemplo 82, usando diferentes isocianatos en el dltimo paso.

TABLA 7
Ej. Ris Nombre del Compuesto Datos
MS/HPLC
83 5-Metil-4-[[2-metil-5- 458.2
[[(fenilamino)carbonil] 3.40 min
2 amino]fenil]Jamino]-N-
’ propilpirrolo[2,11][1,2,4]
triazin-6-carboxamida
84 5-Metil4-[[2-metil-5-[[1(3-| 472.5
metilfenil)amino] 3.60
2 carbonil]amino]fenil]
’ amino]-N-propilpirrolo
[2,1-A1[1,2,4]triazin-6-
carboxamida




— oy

85 4-[[5-[[[(4-Cianofenil) 483.3

CN amino]carbonil]lamino]-2- 348
0 metilfenilJamino]-5-metil-
Y N-propilpirrolo[2,1-

A[1,2,4]triazin-6-
carboxamida

86 4-[[5-[[1(2,3- 526.2

Diclorofenil)amino] 3.98
carbonil]amino]-2-
) o metilfeniljamino]-5-metil-

N-propilpirrolo[2,1 -
" [A01,2,4]triazin-6-
carboxamida
87 4-[15-[[[(4- 476.2
p Fluorofenil)amino]carbonil] 348
amino]-2-metilfenil]
‘-,{O/ amino]-5-metil-N-
propilpirrolo[2,1-/][1-2,4]
triazin-6-carboxamida

88 5-Metil-4-[[2-metil-5-[[[[3- |526.1 3.87
(triflucrometil) min

Q fenillamino]carbonil]
X cry amino]feniljamino]-N-

propilpirrolof[2,1-/][1,2,4]
triazin-6-carboxamida

Ejemplos 89-92
Los compuestos nombrados a continuacion se prepararon usando

métodos anilogos a los procedimientos descritos anteriormente:

89) 1,3-Dihidro-3-[5-metoxi-6-[[4-(4-metil-1-piperazinil)butil]
amino]pirrolo[2,1-f][1,2,4]triazin-4-il]-2H-indol-2-ona;

90) 1,3-Dihidro-3-[5-metoxi-6-[[4-(4-morfolinil)butil]amino] pirrolo[2,1-
f1[1,2,4]triazin-4-il]-2H-indol-2-ona;

91) 1-[3-[4-(2,3-Dihidro-2-ox0-1H-indol-3-il)-5-metilpirrolo[2,1-
/1[1,2,4]triazin-6-il]-1-oxopropil]-4-metilpiperazina; y

92) 2-Metil-5-[[5-metil-6-[3-(2H-1,2,3-triazol-2-il)propoxi]pirrolo[2,1-
fl[1,2,4]triazin-4-ilJamino]fenol.

1
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Reivindicamos:

1.

Un método de formar un pirrol aminado que comprende: hacer

reaccionar un compuesto de la Férmula IV

A
)t
Ry

en donde
R, se selecciona de H, alquilo, aralquilo, OR;, OC(O)R;, OC(O)OR,,
OC(O)NR,'R,", OS(OX:R,", y OS(O);NRy'R,", en donde los grupos
R;'y R," pueden ser cada uno en forma independiente H, alquilo,
arilo, aralquilo, heterociclo, o grupos cicloalquilo, o pueden tomarse
conjuntamente para formar un grupo cicloalquilo, arilo, o
heterociclico, cualquiera de los cuales puede sustituirse de manera
opcional, y el grupo R," se define como un alquilo, arilo, aralquilo,
heterociclo, o cicloalquilo; -SCHj, -OC(=O)Rj;, -S(=0)Ra2, -SO2R2,
-SO:NRyRjs, -CORzi, -C(=O)NRxRjzs, -NHa, -NRyRos,-
NR;SO;NRyRzs, -NR21SO:Rz;, -NR3;C(=O)Rzs, -NRpCOzRzs, -
NR;C(=O)NR2y4Rjs, halégeno, nitro, o ciano;
A se selecciona de R;X o E, donde X se selecciona de -O-, -OC(=0)-,
-S-, -S(=0)-, -SOr -C(=0), -COz, -NRys, -NR;(C(=0)-, -
NR;cC(=O)NRj1-, -NR;oCO2-, -NR;p8Oz-, -NR;¢SO:NR;;-, -
SO,NR,¢-, -C(=O)NR¢-, halégeno, nitro, y ciano, o X estd ausente; y
E es un grupo de retiro de electrones; o R;, tomado conjuntamente
con A, puede formar un anillo heterociclico o aromatico, saturado o
insaturado, sustituido de manera opcional; R; se selecciona de:

(i) hidr6geno, con la condicién de que R; no es hidrégeno si X

es -S(=0)-, -SOz-, -NR;¢CO;-, 0 -NR(50;
(ii) alquilo, alquenilo, y alquinilo sustituido de manera opcional
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con hasta cuatro Ry; %

(iii) arilo y heteroarilo sustituido de manera opcional con hasta
tres Ray;
(iv) heterociclo y cicloalquilo sustituido de manera opcional con
ceto (=0), hasta tres Ry, y/o con un puente carbono-carbono
de 3 a 4 dtomos de carbono; o
(v) -C(O)R® donde R® es H, OH, alquilo, aralquilo, halo, OR?,
OC(O)R”, OC(O) OR”, OC(O) NR°R’, OS(O) R®,
OS(O)NR°RY, y R® y R” se seleccionan cada uno
independientemente de H, alquilo, aralquilo, heterociclo o
cicloalquilo, 0 R® y R” conjuntamente forman un grupo
cicloalquilo, arilo o heterociclo; sin embargo, R, estd ausente
si X es haldgeno, nitro o ciano;
R; se selecciona de H, OH, C,-Cs alcoxi, alquilo, C;-Cg
r;erﬂuoroalquilo, -0(C,-Cs) perfluoroalquilo, cicloalquilo,
heterociclo, arilo, aralquilo, acilo, carbalcoxi, carboxamido, ciano,
halégeno, amina, amina sustituida, NO,;, OR;, CH,ORj,
CH;NR3R;", CH:SRy, OC(O)Ry, OC(O)ORj;", OC(O)NR;'R,",
OS(0O):R3', y OS(O)::NR3'R;"; los grupos R;' y R;" son cada uno
independientemente H, alquilo, aralquilo, heterociclo, cicloalquilo, o
arilo. Ry’ y R;" cuando se toman conjuntamente pueden formar un
grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional;
Ra1, Ras, ¥ Rys se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, y
heterociclo sustituido; R, ¥ Ry, se seleccionan independientemente
de hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
cicloalquilo, cicloalquilo sustituido, heterociclo, y heterociclo
sustituido;
R2; se selecciona de alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, o heterociclo sustituido;
Ry6 se selecciona de halégeno, triflucrometilo, haloalcoxi, ceto (=0),
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nitro, ciano, -SRjs, -ORgzs, -NRzsRzg, -NR25S0;, -NstXn,-,
SORzs, -SO:NRysRgg, -COxRzs, -C(=O)Rzs, -C(=O)NR:zRz, -
OC(=O)Rzs, -OC(=0O)NR2sR29, -NR3C(=0)R3z9, -NR2sCO2Rp9, =N-
OH, =N-O-alquilo; arilo sustituido de manera opcional con uno a tres
Ra7; cicloalquilo sustituido de manera opcionat con ceto (=0), uno a
tres Ry;, 0 con un puente carbono-carbono de 3 a 4 dtomos de
carbono; y heterociclo sustituido de manera opcional con ceto (=0),
uno a tres Ry7, 0 con un puente carbono-carbono de 3 a 4 atomos de
carbono; en donde Ry y Ry se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo, aralquilo,
C;.scicloalquilo, y Cs.sheterociclo, o pueden tomarse conjuntamente
para formar un Cs.;heterociclo; y en donde cada Ry y Ry a su vez se
sustituye de manera opcional con hasta dos de alquilo, alquenilo,
halégeno, haloalquilo, haloalcoxi, ciano, nitro, amino, hidroxi, alcoxi,
alquiltio, fenilo, bencilo, feniloxi, y benciloxi;

Rj7 se selecciona de alquilo, Rj;, y C,4alquilo sustituido con uno a
tres Rjz, en donde cada grupo R, se selecciona independientemente
de halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SRjg, -ORj3q, -
NR;3R31, -NR3p50;, -NR3pSO2R3;, -SO2R30, -SO2NR30R31, -COzR30, -
C(=O)Ry, -C(=O)NR3Rj;, -OC(=O)Rz, -OC(=O)NR3Rj;, -
NR30C(=0O)R3;, -NR3CO2R3,, y un anillo carbociclico o heterociclico
de 3 a 7 miembros sustituido de manera opcional con alquilo,
halégeno, hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro, amino, o
ciano, en donde Ry Yy Ry se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo, aralquilo,
C;.cicloalquilo, y heterociclo, o pueden tomarse conjuntamente para
formar un C;.; heterociclo; y

D se selecciona del grupo conformado por -CHO, CN, -COR,,-
C(=O)OR,, o R,C(O)NH-, donde R, y R, se seleccionan cada uno
independientemente de H o C,-C; alquilo sustituido o no sustituido,
arilo o alquilo halogenado;

con cloramina en la presencia de una base para formar un compuesto

117
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de Fermula \% 1y

X

El método de la reivindicacion 1 que incluye ademas:

a) ciclar el compuesto V para formar un compuesto VI;

VI
en donde

Rs se selecciona de hidrégeno, alquilo, alquilo sustituido,
cicloalquilo, arilo, arilo sustituido, aralquilo, heterociclo, heterociclo
sustituido, -NR;Rg, -OR3, acilo, carbalcoxi, carboxamido o halégeno;
en donde los grupos carbalcoxi, acilo, y carboxamido se sustituyen de
manera opcional con uno o mas grupos sustituyentes, cada uno de los
cuales es independientemente H, alquilo, aralquilo, o heterociclo; y
R7 y Ry se seleccionan cada uno independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo, y
heterociclo sustituido; y

hacer reaccionar el compuesto VI con un agente halogenante para

formar un compuesto de Férmula VII:
Ry Hal

A N
"\ IA
N
Ry Po

en donde Hal se selecciona de F, Cl o Br;
hacer reaccionar ain més el compuesto VII con un reactivo B-ZR4Rs;
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d)

en donde Z se selecciona de O, S o N, y B se selecciona de (-,Pgﬁ

sustituido o no sustituido, cicloalquilo sustituido o no sustituido; y Ry
se selecciona de arilo sustituido, arilo sustituido con NHSO.alquilo,
heteroarilo sustituido, o un anillo biciclico carbociclico o
heterociclico saturado o insaturado, de 7-11 miembros, sustituido de
manera opcional, y Rs se selecciona de hidrégeno, alquilo, o alquilo
sustituido; con la condicion de que cuando Z es O 0 S, uno de Ry 6 R
estd ausente; o alternativamente, R, y Ry tomados conjuntamente con
Z forman un arilo sustituido de manera opcional, o un arilo o
heteroarilo biciclico de 7-11 miembros sustituido de manera
opcional; en donde e cualquiera de los dos casos la sustitucién del
arilo o el arilo biciclico o heteroarilo puede sustituirse por un
sustituyente alquilo sustituido o no sustituido, cicloalquilo, arilo o
heteroarilo;

para formar un compuesto de Férmula (I):

Y
opcionalmente, hacer reaccionar ain més el compuesto de Férmula

(I) para formar su sal o solvato farmacéutiamente aceptables.

Un método de preparar uno o mas compuestos farmacéuticos

inhibidores de cinasa con la férmula (I):

L)
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y sus sales o solvatos farmacéuticamente aceptables ; % , , b
en donde

R) se selecciona de H, alquilo, aralquilo, OR,, OC(O)R;,
OC(O)OR/, OC(O)NR,'R;", OS(O):R,", y OS(O);NR,'R,", en donde
los grupos Ry' y R;" pueden ser cada uno en forma independiente H,
alquilo, arilo, aralquilo, heterociclo, o grupos cicloalquilo, 0 pueden
tomarse conjuntamente para formar un grupo cicloalquilo, arilo, o
heterociclico, cualquiera de los cuales puede sustituirse de manera
opcional, y el grupo R,
heterociclo, o cicloalquilo; -SCH;j, -OC(=0)R3;, -S(=0)R2;, -SO:R2,,
-SO;:NR24R3s,  -COxRzi,  -C(=O)NRyRzs, -NH;  -NRyRgs,-
NR2;SO;NR24Rz5, -NR21SO:R2, -NR24C(=O)Rzs, -NR24CO:Rys, -
NR;,C(=0O)NRy4R2s, halogeno, nitro, o ciano;

A sc selecciona de R;X o E, donde X se selecciona del grupo
conformado por -O-, -OC(=0)-, -S-, -S(=0)-, -SO,- -C(=0)-, -CO,-, -
NRio-, -NR;gC(=0)-, -NR1(C(=O)NR;-, -NR¢COz-, -NR;(SOy-, -
NR;¢SO;NR;;-, -SO:NR ¢, <C(=O)NR -, halégeno, nitro, y ciano, o
X esté ausente; y E es un grupo de retiro de electrones; o R;, tomado

se define como un alquilo, arilo, aralquilo,

conjuntamente con A, puede formar un anillo heterociclico o
aromdtico, saturado o insaturado, sustituido de manera opcional;
R; se selecciona de:
(i) hidrégeno, con la condicién de que R; no es hidrégeno si X
es —S(=0)-, -SO,-, -NR(CO2-, 0 -NR5S0,~;
(ii) alquilo, alquenilo, y alquinilo sustituido de manera opcional
con hasta cuatro Ry;
(iii) arilo y heteroarilo sustituido de manera opcional con hasta
tres Ray;
(iv) heterociclo y cicloalquilo sustituido de manera opcional con
ceto (=0), hasta tres R,3, y/o con un puente carbono-carbono
de 3 a 4 &tomos de carbono; o
(v) -C(O)R® donde R® es H, OH, alquilo, aralquilo, halo, OR?,
OC(0) R¥, OC(0) ORY, OC(0) NR°R®, OS(0) R”, 0S(0)

-T1-
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NRR”, vy R® y R” se seleccionan quéo

independientemente de H, alquilo, aralquilo, heterociclo o
cicloalquilo, o0 R® y R” conjuntamente forman un grupo
cicloalquilo, arilo o heterociclo; sin embargo, R, esti ausente
si X es halégeno, nitro o ciano;
R; se selecciona de H, OH, C,-C¢ alcoxi, alquilo, C,-Cs
perfluoroalquilo, -O-C;-C¢  perfluoroalquilo, cicloalquilo,
heterociclo, arilo, aralquilo, acilo, carbalcoxi, carboxamido, ciano,
halégeno, amina, amina sustituida,, NO,, OR;, CH,ORj,
CH;NR;3R;", CH,SRj;', OC(O)R;', OC(O)OR;", OC(O)NR;'R;",
OS(O):R5', Yy OS(O):NR3R;"; los grupos Ry' y R;" son cada uno
independientemente H, alquilo, aralquilo, heterociclo, cicloalquilo,
o arilo. R;'y R;3" cuando se toman conjuntamente pueden formar un
grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional,;
ZesO,SoN;
Ry se selecciona de arilo sustituido, arilo sustituido con
NHSQ,alquilo, heteroarilo sustituido, o un anillo biciclico
carbociclico o heterociclico saturado o insaturado, de 7-11
miembros, sustituido de manera opcional, y Rs es hidrégeno,
alquilo, o alquilo sustituido; con la condicién de que cuando Z es O
o S, uno de R, 0 R; estd ausente; o
alternativamente, R y Rs tomados conjuntamente con Z forman un
arilo sustituido de manera opcional, o un arilo o heteroarilo biciclico
de 7-11 miembros sustituidlo de manera opcional; en donde en
cualquiera de los dos casos la sustitucién del arilo o el arilo biciclico
o heteroarilo puede ser un sustituyente alquilo sustituido o no
sustituido, cicloalquilo, arilo o heteroarilo;
Rs se selecciona de hidrégeno, alquilo, alquilo sustituido,
cicloalquilo, arilo, arilo sustituido, aralquilo, heterociclo, heterociclo
sustituido, -NR;Rs, -OR;, acilo, carbalcoxi, carboxamido o

halégeno; en donde los grupos carbalcoxi, acilo, y carboxamido se
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sustituyen de manera opcional con uno o mas grupos sustituyentes,
cada uno de los cuales es independientemente H, alquilo, aralquilo,
o heterociclo; Ra;, Ry, ¥ Ras se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, arilo sustituido,
heterociclo, y heterociclo sustituido;

Rjo ¥ Ry, se seleccionan independientemente de hidrogeno, alquilo,
alquilo sustituido, arilo, arilo sustituido, cicloalquilo, cicloalquilo
sustituido, heterociclo, y heterociclo sustituido;

R2; es alquilo, alquilo sustituido, arilo, arilo sustituido, heterociclo,
o heterociclo sustituido;

Ry se selecciona de halégeno, trifluorometilo, haloalcoxi, ceto
(=0), nitro, ciano, -SRzs, -OR23, “NR2gRa9, -NR23S03, -NR33SO2R 3,
-SO;Rz5, -SO;NRzsRz9, -COzRzs, -C(=O)Rzs, -C(=O)NRzgRyg, -
OC(=O)Ras, -OC(=O)NRzgR29, -NR2zsC(=0)Rz29, -NR2sCO;R29, =N-
OH, =N-O-alquilo; arilo sustituido de manera opcional con uno a
tres Rys; cicloalquilo sustituido de manera opcional con ceto (=0),
uno a tres Ry7, 0 con un puente carbono-carbono de 3 a 4 dtomos de
carbono; y heterociclo sustituido de manera opcional con ceto (=0),
uno a tres Ra7, 0 con un puente carbono-carbono de 3 a 4 étomos de
carbono; en donde Ry y Ry se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo,
aralquilo, Cjscicloalquilo, y Cjsheterociclo, o pueden tomarse
conjuntamente para formar un Cs.; heterociclo; y en donde cada Ryg
y Ry a su vez se sustituye de manera opcional con hasta dos de
alquilo, alquenilo, halégeno, haloalquilo, haloalcoxi, ciano, nitro,
amino, hidroxi, alcoxi, alquiltio, fenilo, bencilo, feniloxi, y
benciloxi; y

R se selecciona de alquilo, R3;, y Ci4alquilo sustituido con uno a
tres R;2, en donde cada grupo Rj; se selecciona independientemente
de halégeno, haloalquilo, haloalcoxi, nitro, ciano, -SR3g, -OR3q, -
NR310R3;, “NR30SO3, -NR308O2R3, -SO2R30, -SO:NR;0R3;, -CO2R 30,
-C(=O)R3, -C(=O)NRjoRj3, -OC(=O)Rj, -OC(=O)NRj3oRji, -
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o X
NR3,C(=O)Rj;, -NR3CO:R3;,, y un anillo carbociclito o
heterociclico de 3 a 7 miembros sustituido de manera opcional con
alquilo, halégeno, hidroxi, alcoxi, haloalquilo, haloalcoxi, nitro,
amino, o ciano, en donde Rj, y Rj; se seleccionan cada uno
independientemente de hidrégeno, alquilo, alquenilo, arilo,
aralquilo, Csscicloalquilo, y heterociclo, o pueden tomarse
conjuntamente para formar un C;.; heterociclo;

método que comprende:
a) hacer reaccionar un compuesto de la Férmula IV:
A R
3
MW

v

en donde A, R, y R; son como se definen anteriormente; y

D se selecciona del grupo conformado por -CHO, CN, -COR,, -
C(=O)OR,, o R,C(O)NH-, donde R, y R, se seleccionan cada uno
independientemente de H o C,-Cgalquilo sustituido y no sustituido,
arilo o alquilo halogenado;

con cloramina, en la presencia de una base para formar un

compuesto de Formula V:

b) ciclar el compuesto V para formar un compuesto VI:

-74 -
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1w

Vi

c) halogenar el compuesto VI para formar un compuesto VII:

Y

d) hacer reaccionar ain mas el compuesto VII con un reactivo
B-ZR4Rs, en donde Z, R, y Rs son como se definen
anteriormente; y B se selecciona de H, alquilo sustituido o no
sustituido, o cicloalquilo sustituido o no sustituido;

para formar un compuesto de Férmula I.

4. El método de la reivindicacion 3 en donde, en el reactivo B-ZR4Rs
de paso (d), R4 es arilo sustituido con uno o més sustituyentes Y-
R,s, donde Y es C o N y Ry; se selecciona de hidrégeno, alquilo,
alquilo sustituido, cicloalquilo, arilo, arilo sustituido, heterociclo y

heterociclo sustituido; y Rs es alquilo sustituido.

5. El método de la reivindicacién 2 en donde el reactivo B-ZNR4Rs
usado en paso (d) es un compuesto de la formula VIII:

&‘p\"‘“
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en donde Y se selecciona de -C(=O)NRas-, -NRsC(=O)NRgs-, - {Zl
NR2S0;-, 0 -SO;NRx-;

Rs es hidrégeno o alquilo; R;; se selecciona de alquilo, halo,
trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono, ariltiono,
arilsulfonilamina, alquilsulfonilamina, acido sulfénico,
alquilsulfonilo, sulfonamido, y ariloxi, y cada R;; puede sustituirse
adicionalmente por hidroxi, alquilo, alcoxi, arilo, o aralquilo, y n es
un entero entre 1 y 3;

Ris y R2; se seleccionan cada uno independientemente de hidrégeno,
alquilo, cicloalquilo, heterociclo, alcoxi, arilo, y arilo/heterociclo
sustituido con uno a tres Ry, excepto que cuando Y es -NR3;SO,-,
R;s es C4alquilo o arilo sustituido de manera opcional con uno a
tres Ryo; ¥

Ri3 Y Ry en cada ocurrencia se selecciona independientemente de
alquilo, halo, trifluorometoxi, trifluorometilo, hidroxi, alcoxi,
alcanoilo, alcanoiloxi, tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono, ariltiono,
arilsulfonilamina, alquilsulfonilamina, dcido sulfonico,
alquilsulfonilo, sulfonamido, y ariloxi, en donde cada grupo R,; y/o
Ri9 puede sustituirse adicionalmente por hidroxi, alquilo, alcoxi,

arilo, o aralquilo.

6. El método de la reivindicacion 5 en donde el reactivo B-ZNR4R;

usado en paso (d) es:
Rk
Ryg
CLHN NegRo
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10.

7. El método de la reivindicaciébn 3 que comprende adem#s hacer

reaccionar el compuesto de férmula I, en donde R, es Hy X es -
COO-, con una amina de formula R;oR:NH, usando un agente de

acoplamiento de amida, para formar un compuesto de Férmula IIB:

Ry
Ry —Rig
RioRaN \N'\Q
1 (8)

en donde

Ri3 se selecciona de alquilo, halo, trifluorometoxi, trifluorometilo,
hidroxi, alcoxi, alcanoilo, alcanoiloxi, tiol, alquiltio, ureido, nitro,
ciano, carboxi, carboxialquilo, carbamilo, alcoxicarbonilo,
alquiltiono, ariltiono, arilsulfonilamina, alquilsulfonilamina, &cido
sulfénico, alquilsulfonilo, sulfonamido, y ariloxi, en donde cada
grupo Ry3 y/o R;9 puede sustituirse adicionalmente por hidroxi,
alquilo, alcoxi, arilo, o aralquilo; y R,3 se selecciona de hidrégeno,
alquilo, alquilo sustituido, cicloalquilo, arilo, arilo sustituido,

heterociclo y heterociclo sustituido.

El método de la reivindicacién 2 en donde la reaccién de ciclacion de

paso (b) se lleva a cabo usando una amida.

El método de la reivindicacién 3 en donde la reaccién de ciclacién de

paso (b) se lleva a cabo usando una amida.

El método de la reivindicacion 2 en donde en paso (a), en el pirrol de
férmula IV: R, se selecciona de hidrégeno, -CH,, -OH, -OCH;, -SH, -
SCH;, -OC(=O)Rz1, -S(=O)Rz, -SO;R7, -SO;NR24Rzs5, -CO3R;, -

ey
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C(=0)NR14R253 'NI_IZ! 'NRZISOINR24R25, 'NR21502 22, - \z?
NR24C(=O)Rgs, -NR24CO;R;s, -NR;3; C(=O)NR34Rs, halégeno, nitro
o ciano;

R; se selecciona de H, OH, C,-Cs alcoxi, alquilo, C,-Cg
perfluoroalquilo, -O-C;-Cs perfluoroalquilo, cicloalquilo, heterociclo,
arilo, aralquilo, acilo, carbalcoxi, carboxamido, ciano, halégeno,
amina, amina sustituida,, NO,;, ORj;, CH;OR,, CH;NR;R;",
CH,SR;, OC(O)R;', OC(O)OR;", OC(O)NR;R;", OS(O)R,, y
OS(O):NRyR;"; los grupos Ry y R;" son cada uno
independientemente H, alquilo, aralquilo, heterociclo, cicloalquilo, o
arilo. R;' y R;" cuando se toman conjuntamente pueden formar un
grupo cicloalquilo, arilo, o heterociclico, cualquiera de los cuales
puede sustituirse de manera opcional;

A es RoX; y X se selecciona de -C(=0)-, -CO;-, -NR(C(=0)-, y —
C(=0O)NR ¢, 0 X esta ausente;

R, se selecciona de hidrégeno, Csalquilo, C,4alquilo sustituido,
arilo, aralquilo, arilo sustituido, aralquilo sustituido, cicloalquilo,
cicloalquilo sustituido, heterociclo, o heterociclo sustituido, o
cicloalquilalquilo o heterocicloalquilo opcionalmente sustituido;

R, se selecciona de arilo o heteroarilo sustituidocon unR;;y0a3
Ris;

Rs y R,o se seleccionan independientemente de hidrégeno y alquilo
inferior;

R¢ se selecciona de hidrogeno, alquilo, alquilo sustituido, arilo, arilo
sustituido, heterociclo, heterociclo sustituido, -NR;Rs, -ORj, o
halogeno;

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

R;3 en cada ocurrencia se selecciona independientemente de alquilo,

alquilo sustituido, halo, trifluorometoxi, triflucrometilo, -OR}4, -
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11.

12

13.

14.

C(=0)alquilo, -OC(=O)alquilo, -NR;sR;s, -SR;s, -NO,, @-
CO3R,5, -CONH;, -SO3H, -S(=0)alquilo, -S(=0)arilo, -NHSO,-aril-
R7, -NHSO;-alquilo, -SO,NHR 7, -CONHR,, y -NHC(=0)NHR;;
R4 se selecciona de hidrogeno, alquilo, o arilo;

Rs se selecciona de hidrégeno o alquilo;

R se selecciona de hidrégeno, alquilo, aralquilo, o alcanoilo;

R,7 se selecciona de hidrégeno, hidroxi, alquilo, alquilo sustituido,
alcoxi, arilo, arilo sustituido, o aralquilo; y

R3, Rg, Rio, Ry, R2j, Rag, Y Rys se seleccionan independientemente de
hidrégeno y alquilo; y Ry, es alquilo o alquilo sustituido.

El método de la reivindicacién 2 en donde la reaccién de ciclaciéon de

paso (b) se realiza en la presencia de un 4cido.

El método de la reivindicacién 11 en donde la reaccidn de paso (b) se
efectia a una temperatura que varia desde alrededor de 100°C a
alrededor de 200°C.

El método de la reivindicacién 3 en donde la reaccién de ciclacién de

paso (b) se realiza en la presencia de un 4cido.

El método de la reivindicacién 13 en donde la reaccion de paso (b) se
efectia a una temperatura que varia desde alrededor de 100°C a
alrededor de 200°C.
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/USO3/35220
’ o

1. Basls of the report -

1. Wllhlqn:dmlh:dmnllofdwlnmmnmlmlhdm‘
X the international application as originally filed.

DX the description:
pages 1-82 as originally filed
pages NONB , filed with the demand
pages NONB , filed with the letter of

Elhecllinl:
pages 63-75 , a8 oripinally filed
pages NONB , a8 amended (together with any statement) under Article 19
pages NONE , filed with the demand
pages NONE , filed with the letter of
pages NONE , s originally filed
pages NONB , filed with the demand
pages NONE , filed with the letter of

D the sequence listing part of the descripdon:
pages NONE _; s originally filed
pages NONE , filed with the demand
pages NONE , flled with the letter of

2. With regard to the langnage, lﬂhdmmrhdlbwemnnﬂlblemfumﬂndmdmhmhmqmu
language in which the lnternational epplication was filed, unless otherwise indicated under this item.
These elements were available or furnished to this Authority in the following lenguage which is:

[] the 1anguage of a transiation farnished for the purposcs of international search (under Rule23. 1(b)).
[ ] the tanguage of publication of the international application (under Rule 48.3(b).

D the language of the tranalarion furnished for the purposes of international preliminary examination(under Rules
55.2 and/or 35.3).

3. With regard to any nncleotide and/or amino acld sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

[] contained in the imernational application in primed form.

[ ] filed wgeter with the intemationa application in computer readable form.
[] furnished subsequentty to this Authority in written form.

D fornished subsequently to this Authority in computer readable form.

Mnmﬂmmembnqnmdyfumudmmnquluhmdnumgnbyomlﬁedmlummh
international application as filed has been furmished.

D The statement that the information recorded in comparter readable form is identical to the written sequence listing|
has been farnished.

4. [_] The amendmexts have resulted in the cancellation of;

the description, pages NONE
the claima, Nos. NONE
[ ] the drawings, shects/fig NONE
5. D ‘This report has been established ns if (some of) the amendments had not been mxde, since they have been considered to go
beyond the disclosmire as filed, as indicated in the Supplements] Box (Rule 70.2(¢)).**

* Replocement sheets which have been furnished to the receiving Qffice in rexponse to an invitation under Article 14 are referred to in
this report az “originaily flad” and are not annexed o this report since they do not consaln amendnents (Rules 70.16 and 7).17).
** Any replacement sheet containing such cnendmerts mist be referved to under item 1 and arnexed 1o this repor.

Form PCI/IPEA/409 (Box 1) Quly 1998)



INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCTAUIS03/35220

Y. MMnmlﬂmmmmmuw.hmﬂnmuhﬂﬁﬂlm
citntions and explanations supporting such statement

1. STATEMENT
Novelty (N) Claims NONE YES
Claims 1-14 NO
Inventive Step (IS) Claims NONE YES
Claims 1-14 NO
Industris]l Applicability (IA) Claims 1-14 YES
Claims NONE NO

2. COITATIONS AND EXPLANATIONS
Claims 1-14 lack novelty under PCT Aricle 33(2) as being anticipated by PATIL et al. (Jourmal of Heterocyclic Chemisry 1954,

Specifically, on page 782 the products of Schemes 1-3 are the mme compounds invalved In the synthexis of making compounds of
Formula | in the instant cage.

Claims 1-14 lack an inventive step under PCT Article 33(3) as being obvious over PATIL ¢t al. (Tournal of Heterocyclic Chemistry

1994, Vol. 31, pages 781-786). PATIL ¢ al. tesches the symthegis of pyrrolof2,1-f)[1,2,4]triaxines that have potential biomedical

intevesr that are made from a pyrrolo desivative same as the insiant claims. Since the starting material b the same as the process In

the instant claims, it would have been chvious 1o one having ordingry skill in the art at the time of the invention was made 1o make

grﬂﬂ.l&[&h#wmﬂhmn@bmﬁnﬁhmﬂi&hhmmuuwdm
in Scheme .

Claims 1-14 meet the criveria seg out in PCT Article 33(4), because the instan compounds sre uscful as kinuge ishbitors.

Vol. 31, pages 781-786). PATIL et al. teaches the generic synthesls of pyrrolof2,1-f][1,2,4ltriazines that are the same ay the ingtant.

Farm PCI/IPEA/409 (Box V) (uly 1998)



TRATADO SOBRE COOPERACION INTERNACIONAL

EN MATERIA DE PATENTES
Remitente: /bO\
OFICINA ENCARGADA DEL EXAMEN PRELIMINAR INTERNACIONAL \
A PCT
DEANNA L. BAXAM
BRISTOL-MYERS SQUIBB COMPANY
P.O. BOX 4000 COMUNICACION SOBRE EL ENVI DEL
PRINCETON. NJ 08543-4000 INFORME DE EXAMEN PRELIMINAR
INTERNACIONAL
(Regla 71.1 PCT)
Fecha de envio
(Dia/Mes/Afo/)
15 DE MARZO DE 2005
No. de Expediente del Solicitante o Apoderado
QAD237A PCT COMUNICACION IMPORTANTE
No. de Solicitud Intemacional | Fecha Internacional de Presentacién | Fecha de Prioridad (dia/mes/afio)
(dfa/mes/afio)
PCT/US03/35220 03 de noviembre 2003 (03.11.2003) | 08 de noviembre 2002 (08.11.2002)
Solicitante

BRISTOL-MEYERS SQUIBB COMPANY

1. Se comunica al solicitante que la oficing encampada del examen preliminar inlemacional le envia con el presants el informe de examen
preliminar iImsmacional, slaborado para la solicitud intsmacional, an caso dado con los anexcs comespondientss.

2  Una copia del Informa, en caso dedo con los anexos comespondientes se hace lisgar e la Oficina Intemacions! para su envio postarior
a todas las oficines saleccionades.

3. Awolicitud de una oficina sslaccionada, |a Oficine Intemacional preparand una treduccidn del informe (pero no de los anexns) al Inglds
y |a remitid a este oficing.

4. RECORDATORIO

Para Ingresar en la fans nacional ol solicitants, dentro de los 30 meses & partir de la facha de prioridad (o en sigunas oficings incluso
daspuds), tisne que realizar ante cada oficina seleccionada clartos acina (aniraga da taducciones y desembolac ds honorarios
naciongies) (Articulo 39 (1)) (véase también s informecién remitide por ia Oficina Intemacional en al Formulario PCTAB/301).

Sl sa tiane que anviar a una oficina seleccionada una treduceién da la solicitud Intemacional, antonces esta traduccion tiene que Incluir
traducciones da todos los anems o Informe de emmen prefiminer ntsmacional. Es oblfigacién del soficitants elaborar dichas
traduccionas y haceries legor directaments a las oficinas saleccionadas respactivas.

Maycres detalles en cuanto a los piazos normatives y los requisitos de las oficinas salsccionadas se desprenden dal Volumaen Il de la
gula PCT para solicitantss.

Nombre y direccléon postal de la oficina encargada del Empleﬂo Autorizado
sxamen internacional (IPEA/US)
Mall PCT, Attn: IPEA/US
cun::nlo de Putantsa James Wiison

P.O Bax 1450
Alaxandria, Viginta 22313-1450

Fax No. (703) 305 - 3230
Formulario PCTAPEA/416 (Julio 1862)

Teléfono No. (571) 272-1600
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TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL ]}0
(Articulo 38 y Regla 70 PCT)

No. de Expediente del -
Solicitante o Apoderado PROCEDIMIENTO  Véase comunicacion sobre el envio del informe de examen
POSTERIOR preliminar intemacional (Formularic PCTIPEA/416)

QAD237A PCT
No. Solicitud Internacional Fecha Intemacional de Presentacion | Fecha de Prioridsd (cia/mea/aio)
(dfa/mes/afio)
PCT/US03/35220 03 de noviembre 2003 (03.11.2003) {06 de noviembre 2002 (06.11.2002)

Clasificacién intemacional de Patente (IPC) o Clasificacion Naclonal e IPC
IPC(7): CO7D 487/04, AB1K 31/53; y US CL.: 544/183

| Solicitante

BRISTOL-MEYERS SQUIBB COMPANY

1.  Ests informe de mamen preliminar inlemacional fus elsborado por la Oficina Encargeda dal Examen Preliminar Intismacional y se
envia al solickants segdin Articulo 36.

2  Este INFORME comprende untotaids 3  hojss, Inclusive esta portads

D Ademds se adjuntan ANEXOS al informe; sn este caso sa trata de hojes con descripciones, reivindicaciones y/o dibujos,
que sa modificaron y que sirven de base para asts Informe, y/o hojas con comecciones efectuadas por esta oficing (wiase
Reagla 70.16 y Seccién 607 de las instruccionea bajo al PCT).

Estos anexos comprenden enfolaide _ -  hojes.

3.  Ests Informe contiens datos con respecio a los sigulentes puntos:

1 Basa del Informe

] Priorkiad

m Sin slaboracién de un dictamen scbre novadiad, activided Inventiva y posiblided de apicacidn Industrial

v Faita do unidad de la invencidn

Y Comprobacion justificade segin Articulo 35(2) con respecto a la ncvadad, la activided inventiva y Ia posibliiad de
spiicacién Industriat; documentos

y explicaciones sustentando esta comprobacidn

vi Clartos documeantos enumerados

vil Clorias deficlencias del regisiro Intamacional

CO0XROO0O0OX

vill Clerias obsarvaciones elecionadas In solichud Intemnacional

[Fecha de presentacién de la peticion Fecha de la conciusidn de este informe
02 de junio de 2004 (02.06.2004) 04 de marzo de 2005 (04.03.2005)

Nombre y direccién postal de la oficina encargada del | Empleado Autorizado

axamen internacional (IPEA/US)
Il At |

'é"mm.,,md.”’“mm James Wiilson

P.O Bax 1450
Alaxandria, Virginia 22313-1450

Teléfono No. (571) 272-0861

| Fax No. (703) 306 — 3230
Formulario PCTAPEA/409 (portada) (Julio 1998)
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INFORME DE EXAMEN PRELIMINAR Solicitud internacional No.
INTERNACIONAL PCTAJS03/35220

I. Base del Informe

X
I

O

O
O

aoa

O 0O 000

5. [

1. Con respecio a los elementos de Ia solicitud internacional:*

la solicitud intemacional tal como se radic originalments
{a descripcidn:

péginas 162 como se radicaron originaimente
paginas NINGUNA _, radicadas con la peticion
pagines________NINGUNA ., radicadas con la carta de

las relvindicaciones:

Péginas 68375 , como se radicaron originalmente

paginas NINGUNA , como se modificaron (junto con cualquier deciaracidn) bajo articulo 19
péginas NINGUNA _, radicadas con la peticién

paginas — NINGUNA _, radicadas con |a carta de

los dibujos:

paginas NINGUNA , como se radicaron originaimente

paginas NINGUNA  radicadas con la peticidn

paginas NINGUNA _ , radicadas con la carta de

la parte del listado de secuencias de la descripcion:

paginas NINGUNA , como se radicaron originaimente
péaginas NINGUNA , radicadas con la peticién
paginas NINGUNA __, radicadas con la carta de

2. En lo concemniente al Idioma, todos los elementos indicados mas arriba estuvieron a disposicion de
la administracién o le fueron enviados en el idioma en el cual se radicd la solicitud internacional, salvo
indicacion en contrario consignada bajo este punto.

Estos elementos estuvieron a disposicion de la administracion o le fueron enviados en el idioma
sigulente que es:

el idioma de una traduccién enviada para efectos de la bisqueda intemacional (segin la regla
23.1 (b)).

ol idioma de publicacidn de Ia solicitud intemnacional (segin la regla 48.3 (b)).

el idioma de la traduccion enviada para efectos del examen preliminar internacional (segun la
regla 55.2 y/o 55.3).

3. En lo que concieme a cuaiquier secuencia de nucledtidos y/o aminodcidos divuigada en la
solicitud internacional, 8l examen preliminar internacional se llevé a cabo sobre la base del listado de
secuencias:

contenido en la solicitud intemacional, por escrito.

Presentado con la solicitud internacional, en formaio de lectura por computador.
remitido posteriormente a la administracion, por escrito.

remitido posteriormente a la administracién, en formato de lectura por computador.

se ha rendido la declaracidn, segin la cual el listado de secuencias por escrito y suministrado
posteriormente no va méas allé de la divulgacion hecha en la solicitud tal como se radicé.

se ha rendido la declaracién, segan ia cual las informaciones registradas en formato de lectura
por computador son idénticas a las de los listados de secuencias, presentados por escrito.

Las modificaciones han acameado la anulacion:

O deladescripcion, paginas __ NINGUNA .

O delas reivindicaciones, Nos.__ NINGUNA .

0  delos dibujos, hojas/fig- NINGUNA .

El presente informe se prepard sin tener an cuenta (algunas de) las modificaciones, que se
consideraron que van mas alld de la exposicion de la invencion tal como se radicd segin se
indica a continuacién en el Cuadro Suplementario (regla 70.2 (c))."™

* Hojas intercambiables, que se presenizron a la Oficina de Radicacidn con base en una soficitud segin Articulo 14,
se consideran on el marco de esie informe como ‘presentadas inicialmente® v no se fe adjunian porgue no contienen
ningin tipo de modificacionas (Regias 70.18 y 70.17).

** Toda hoja intercamblable que inciiuya modificeciones de esia indole debe indicarse en el punio 1 y anoxarse al
pragemie informe.

Formato PCTAPEA/409 (cuadro 1) (Julio 1988)



Solicitud intemacional

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
PCT/US03/35220

V. Declaracién motivada bajo ﬁogln 66.2{a){l) en cuanto a la novedad, Ia actividad inventiva yia
posibllidad de aplicacién industirial; citas y explicaciones en apoyo de esta declarsclén

1. DECLARACION

Novedad (N) Relvindicaciones _ NINGUNA Sl
Reivindicaciones _ 1-14 NO
Actividad Inventiva (IS) Reivindicaciones _ NINGUNA Si
Reivindicaciones __ 1-14 NO
Posibilidad de Aplicacidn  Reivindicaciones _ 1-14 sl
Industrial {IA)
Reivindicaciones _ NINGUNA NO

2. CITAS Y EXPLICACIONES

Las reivindicaciones 1-14 carecen de novedad bajo el Articulo 33(2) PCT en la medida en que se
anticipan por PATIL y colaboradores (Journal of Heterocyclic Chemistry 1894, Vol. 31, paginas 781-788).
PATIL y colaboradores enseflan la sintesis genérica de pirrolof2,1-fff1,2 4]riazinas que son las mismas
que las presentes. Especlficamente, en pégina 782 los productos de esquemas 1-3 son los mismos
compuestos involucrados en la sintesis de la elaboracion de compuestos de Férmula | en el presente
caso.

Las reivindicaciones 1-14 carecen de actividad inventiva bajo e! Articulo 33(3) PCT por ser obvias por
PATIL y colaboradores (Journal of Heterocyclic Chemistry 1994, Vol. 31, paginas 781-788). PATIL y
colaboradores ensefian |a sintesis de pimolo[2,1-f][1,2, 4]triazinas que poseen interés biomédico potencial
y que se elaboran de un derivado pirrolo idéntico a las presentes reivindicaciones. Puesto que el material
de partida es el mismo que en el proceso de las presentes reivindicaciones, habria sido obvio a una
persona con habilidades ordinarias en el arte, en el momento en que se hizo ia invencion, elaborar
compuestos de pirrolof2,1-f][1,2,4]triazinas que se sustituyen en varias formas modificando el grupo amino
en la posicion 4- del compuesto B en el Esquema 2 (pagina 782).

Las reivindicaciones 1-14 satisfacen los criterios expuestos an el Articulo 33(4) PCT, porque los presentes
compuestas son (tiles como inhibidores de cinasa.

Formato PCT/IPEA/M08 (cuadro V) (Julio 1988)



PATENT COOPERATIONTREATY w

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: P CT

DEANNA L. BAXAM

BRISTOL-MYERS SQUIBB COMPANY NOTIFILATION OF RECEIPT \’9
P.O. BOX 4000 OF DEMAND BY COMPETENT INTERNATIONAL
PRINCETON, NEW JERSEY 08543-4000 PRELIMINARY EXAMINING AUTHORITY

(PCT Rules 59.3(e)and 61.1(b), first sentence
and Administrative [nstructions, Section 601(n))

’ SlinZR0t,

Date of malling

Applicant’s or agent’s file reference

IMPORTANT NOTIFICATION
QAD237A PCT
Intemationa) application No. International filing date fdnwmonwhdear) Eriority date fdavinonthfear)
. PCT/US03/35220 03 Nov 2003 08 Nov 2002

Applicant
BRISTOL-MYERS SQUIBB COMPANY

1.  The spplicant is hereby notified that this Intenational Preliminary Examining Authority considers the following date as the dae
of receipt of the demand for intermnational preliminary examination of the intemnational application:
02 Jun 2004

2. ‘That date of receipt is:
E the actual dute of receipt of the demand by this Authority (Rule 61.1(b3).
D the actual date of receipt of the dernand on behalf of this Authority (Rule 59.3(c)).

Dlhednennwhi:hl.llisAuhoﬂlyhls.inrupwmloﬂuinviminnloemde&dsinﬂmdmnnd(hm -
PCT/IPEA/404), received the required comrections. ’-()

1 D ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently. the
clection{s) made in the demand does {do) not have the effect of postponing the entry inlo the national phase until 30 months
from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the national phase must
be performed within 20 months from the priority date (or later in some Offices {Article 22). For details. sec the PCT
Applicant ‘s Guids, Volume I1.

D fif applicable} This notification confirms the information given by telephone. facsimile transmission or in person on:

4, Only where parsgraph 3 applies. a copy of this notification has been sent Lo the Internationa! Bureaw.

Name ind mailing address of the IPEA/ Authorized officer .
Mail Siop PCT, Commissioner for Patenta C R 1y
P.0. Baa 1450, Alexundrin. VA 225131450 Marilyn Younger ECEIYED
Focsimile No. 703-305-3230 Telephone No. 703-205-3388 A '
Form PCI/IPEA/AO2 (July 1998) mw
Docketed Item
Due Date .

Attorney



INTERNATIONAL SEARCH REPORT

(-2

A. CLASSIFICATION OF SUBJECT MATTER
:  CO7D 487/04; AS51K 31/53
54411!3

U.S. : 344/183

Minimnmn documentation searched (classification system followed by clessification symbals)

Docomeniation zearched other thm mintmom docomentation to the axtent st snch docaments are includad in the fields seerchad

EAST, STN Cas online

Electronic data base copslted during the intermmtional search (oame of dain bage and, where practicabie, search terms used)

G DOCUMENTS CONSIDERED TO BE RELEVANT

“E*  caxfler spplicetkn or patant pabiihed ou or sfter the intamariensl fiflag date

"L" doconect which may throw dochis on miorily claimis) or which Is ched i
axtahilh s pubiBication dess of amtier chefion or athey specilal rosin (i

"0~ doommamt refoering io m ol disciosure, nes, axhibitien or cthey mams

Category * mammmmmjhﬁmw Rslovant to claim No.
X PATIL et al. Journal of Heterocyelic Cheristry 1994, Vaol. 31, pages 781-785. 1-14
Dhﬂtmmﬁlﬂhhm&nﬁmdmu D Seo patenr: Temily sonex.
v [T ——— e e — ™ Tater docoment puiisind sy e Intotmstiom fllig date or pricity
. date s met s Gomflict with the sppScarion bot cltad to anderseend the
“A"  dncnchont dafinkey the goocral st of e st which It not, oedlored o be principle or teory mderlytay the rveation
of partisular relsvnns
-~ doomnent o prtiesier relewnos; the chiloed Tovestion exmct s

- dooument of particaler mievwos: the disioed Lrvention cargex be
oxmsldornd 10 byvalvs mn Jrvenitive siop when the deepent In
oot with oas or more aifer such dacnmenty, soh combination
being cbvicm to 2 porsem iilied I the e

‘P docyment pubiishod prior to the facerastioos] fifing date bat ety them the & doowment member of the mme pas faally
pricelty desn clnlesed

Date of the acia] completion of the tatemations] search Mdmdwmm
06 Aprll 2004 (06.04.2004
Name and mailing address of the ISA/US Anthorfzed offfcer
\ Mal Stop PCT, Att: IBA/US

Coummissicees for Putoots Mok Shah

A, Virginia 220131430 Telephooe No. 703-308-1235
Facaimile No. (703)305-3230

Form PCT/ISA/210 (second sheet) (uly 1998)



Ths demand rmnt be filed directly with the campetent International Preliminary Bxamizing Authorlly or, i o r%
with ths one chosen by the applicant  The fill same or two-letier coda of that Authorily may be indicaied by the Sedow:
IPEAI US

PCT CHAPTER II
DEMAND "5§

under Article 31 oﬂthllthoopmﬁm_T%'
mwmmummm be the subject of
Mwmmmhmmcwmm
h alocty all eligible States (except where otherwise mdicated).

For Intemmational Preliminsry Examining Avthexity use only

Jdentification of IPEA Duts of roceipt of DEMAND

BaxNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION W&;‘g‘g{ﬂ'm
— e Nevemrogs | b Novembar 2002
ﬁfﬁm‘_’m‘mm _ 03,11.08 08.11,02

METHODS FOR THE PREPARATION OF PYRROLOTRIAZINE COMPOUNDS USEFUL AS
| KINASE INHIR[TORS

BoxNo.II APFLICANT(S)

Nacoo nd addroes: (e mme et I St s fr o b it il il gt | 2000 00

Bristol-Myers Squibb Company [ Facsimilo No.

P.O. Bax 4000 | 609-252-4526

Route 208 and Provinceline Road Telepaintar No.

Princeton, NJ 08543-4000 o
United States of America Applicant's registration No. with the Office
Staio (that ix, cousiry) of natiomality: State (What iy, country) of residenee:

Unlted States of America United States of America

Namo snd eddress: (Fasdy mons fullowad by ghvan noms; fir  lagsl ontty, fill official desigration. The odivess wacs includs postal code and wams of country)
GODFREY, .Jollle, Dualne, Jr.
16 Wickford Avenue

Ewing, NJ 08618-1821

UNITED STATES OF AMERICA

State (that is, country) of mationality: State (that i, conntry) of esidence;
us Us

Name wnd addresr: (Fomily s fllowsd Ly ghon mame; for o legal antity, S5 oficiel shalgmation The askirasy sucyt inchale postal covls el nee of cramiry)
HYNES, John, Jr.
95 Dispatch Drive

Washington Crossing, PA 18877
UNITED STATES OF AMERICA

Biato (that is, coumtry) of nafionality: State {that is, country) of maidonce:
us Us

Fuorther spplicants are indicsted on & contirmation sheet.

Form PCT/IPEA/401 (first aheot) (March 2001; regrrint July 2001) Sae Noies to the demand form



A
e )

PCT/US2003/035220

Couitnuation of Box No. ]I  APPLICANT{S)
[ nome of the following sub-baxes is waed, this sheet shovld rot be inchaded in the demand.

Name and address: @y none fillowsd by ghun nams: Jor o iagal eslty, fill oficiel deslyration. The axireas wecet incheds postel code sl e of comtry)
DYCKMAN, Alaric J.

7 Dorothea Terrace

Lawrenceville, NJ 08648

St (that ir, counsry) of nationality: State fhat is, couniry) of residence:
us us

Name and addwcss: (Famally mns Sl by given naw; Jfor a lagal anity, Al (ficial desigretion “The achirexy wattl inclede postal eode vl menss of cundry)

LEFTHERIS, Katerina
92 Richmond Drive
Skillman, NJ 08558

State {tha ir, country) of nationslity: Stato {that ls, cowntry) of residence:
us us

"Name snd address: (Fipaly mane followsd by ghom nane jor o isgal eully, fufl oficial deiprion The asbiresy swct inciuls pastal code and nams of covontry)

SHt, Zhongping
20 N. Wilison Way
Woest Windsor, NJ 08550

Stats (that s, country) of natinality: State fthat s, country) of vesidence:
Uus us

Name and address: (Fanty nam fillows by ghen nane; fr o gl oy, At oficial delgration. The alirezs mant inchecs postal code v e of cowtrp)
WROBLESKI, Stephen, T.

1507 South Branch Drive

Whitehouse Statlon, NJ 08889

St (that is, country) of nationality: State (thaf it. country) of residence:
uUs us

m Puxthor applicants are indicated on snother continnation sheet

Porm PCY/IPEA/401 (contimustion abeet) (March 2001; reprint July 2001) Sos Notez 1o the demand form

o



\Z

Intamational spplicetion No.

SentNo. 3. PCT/US2003/035220

Confinustion of Box No. I  AFPLICANT(S)
T none of the foliowing sub-bozes iy wsed, thix shest should not be includad in the demand.

Name sndl aidress: (Fandy sewe fillowed by ghan nase: for ¢ legul antly, fill qficial sasigration. The avkiress want inchuds poatl code svel mome of comrtry)
DOUBLEDAY, Wendel, Willlam

4355 Angus Circle

Doylestown, PA 18801

State (i i, country) of nationality: State (that &, counry) of mesidence:
us us

Name snd address: Fanly nme Sllowal by phiot nan; for 8 lagal auly, fill il daigution. The adiras vact incheds pactel e sl mems of evntry)

GROSSO0, John, A.
22 Newport Drive
Princeton Junction, NJ 08550

State (af is, country) of nationality: State that ix, country) of residence:
us Uus

Name and address: Py nane follewed by g nowe; for s lagal ety full qficial desigration. The adivess vent iecinds possal eods wnd nams of coentry)

Stafts (that ir, country) of natiomality: Stats hat iz, country) of residence:

Name and addross: Fasdly neme fillowed by giwn nava; for & legal enttiy, fill oficial dnignation. The adiress st includs postel cde aval mume of country)

Staio hat ks, country) of pationality: State fha is. ccuntry) of residence:

D Further spplicwmiy am indicated on snother confinafion shoet.

Form PCT/IPEA/401 (contitroation sheet) (March 2001; repeint July 2001) Sos Notes to the demand form
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ShectNo. .4 PCT/US2003/035220

BoxNo.IIl AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOB. CORRESPONDENCE

The following pamon is agont D oommon eprosentalivo
i [Jf] has bon sppoinied carlier and represents tho spplicant(s) also fox intermatiopn] preliminary exmmination.
] is herery sppciniad and any cartier appointmeest of (an) ageni(s)/oommen regsesctative is hereby rovaked

(I :-ﬂ- M%MMWMWMMMAuM.hﬂmb

» fora No.

N and address: mﬂugﬁﬂgﬁmﬂwmh mmu

BAXAM, Deanna L. [ Facuimile No.

Bristol-Myers Squibb Company 609-252-4526

P.0. Bax 4000 Toleprinter No.

Prnceton, NJ 08543-4000

United States of America Ageat s rogistation No. with the Offioe

45,266

Alllnnhnrﬂ-w Mark this cheek-box whare no u'ul;mmlql-_nllﬁwidhlbmmﬂ' and the
space sbove is instead fo indicate a special address to comespondenoe should be sent.

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Sistement concorning amendments:*
1. The applicant wishos the intermational preliminary examination to start on the basls of:
the Intemationsl epplication as ariginally fled
the desceiption |_] s originally filed
s amended under Article 34

the claims [] s ceigimally mea
[T} 20 amendod ander Article 19 (together with any scoompanying satemcnt)
[] s emended ander Articls 34

e dowings || e originally fled
D as amerdind under Article 34

2. [] The epplicant wishes suy smendment 1o the claims wader Article 19 1o be considered us revarsed

k8 D mqﬂmmmmdhwmmmummﬂm-wmnﬂomm
from the peiority dade unless the Internaficnal Preliminary Examining Authoxity receives & copy of sy amendments mads
under Articlo 19 or a notios from the applicent that he does not wish fo mals such muendments (Rule &3.1(D). (This chect-
Box may be marked only where the tims Limil under Articla 19 has 20t yet expired) .

* Where no check-box is marked, infernstions] preliminary oxsmination will start cu the basis of the international spplication
a8 criginally filed or, whem & copy of Emendments to tho olsims under Article 19 and/or smendments of the intermational spplication
nnder Artiole 34 are reoeived by the Infemationa! Preliminary Examining Authority befbre it has bogun to draw wp & writtan opinion
or the international preliminary exsminstion repart, ws so smended.

Language for the purposss of internstional preliminary emmination: English
)] which is the bnguage in Which the international spplication was filed.
[ ] which is the langusge of a translation furnished for the purposes of intamational search.
[] which is the langnage of publication of the intsrational application.
] which is the language of the tnmslation (io be) fumished for the purposs of intemationsl proligrinary examination.

Box No.V ELECTION OF STATES

The spplicent horebry alects all eligible Ststes (Hat i, all Siaiss which kave boen designated and whick are bousd by Chapter If of
ths PCT)

exchuling the fillowing States which the applicant wishes not to alect:

Ferm PCT/IPEAMO] (second sheet) (Maroh 2001; rapint July 2001) Ses Notas to the demand form
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Intemational applicaliél No.
Shest No. .5. PCT/US2003/036220
Box No. VI CHECK LIST
The damand is accowmpanied by the fllowing elements, i tblllwnfumlh For Irdesnational Preliminsry
Bnlhhlvlt!nrﬂnpup-bzf pmhmn:; - Examining Authority we anly
rocefved pot received
1. traslation of intematioeal application : 0 theets O I:I
2. smendments under Artiole 34 : 0 shoots || (I
3. oopy (or, where requind, tanslation) of
amandments mder Article 19 : 0 shoots O O
4. ocopy (or, where required, tramalstion) of
statement nnder Articls 19 sheats (. .
5. letter sheets (. O
6. other apecih) sheets O O
The demand is also accompanied by the item(s) marked below:
1. [§] fee calculstion sheet 5.[] statomesd explaining ladk of aigrature
2.[] original sopsmats power of atiomey 6.[] sequenos listing in computer readable form
3.[] otiginal genemal powor of attomey 7.[] other (Cartification for POA):
4. copy of ganaral power of sttomey;
moference mumber, if any:

Bex No. VII SIGNATOURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nﬂlu-i#nn.iﬂhmﬂm“ﬂk”bﬁﬁm@ﬂdﬂbﬂ“ﬁnmhm

Cinn , Agent Date::&&ll mf"

nalL.B

For Infernational Prefiminary Exsmining Authazity use cnly
1. Date of acton] receipt of DEMAND:

2. Adjustod duto of receipt of damand dus
to CORRECTIONS wder Rule 60.1(5):

2] Tho daeaf receiptof the derand s AFTER tho expiniof 19momts ] Tho aplioaat ks been
from the prierity dute and item 4 or 5, below, does oot spply. informod scoordingly.

«[] mﬁdﬂdhmilmﬁppﬁddwmﬁlﬁnnhpinﬂtydlbunlmﬂbyvimd

s. [ Although the date of receipt of fhio damand is sfter the sxpiration of 19 months from tho pricrity dats, the delay in szival
. is EXCUSED putsuamt to Rulo £2.

For International Buresn we only

Demsxnd rectived from IPEA on:

Form PCT/IPEA/0] (last sheet) (Mxrch 2001; reprint Joly 2001) Ses Nadas (o the damand form
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CHAPTER II

FEE CALCULATION SHEET

Annex to the Damand

o . PCT/US2003/035220

s or agent's
SBimes . QAD237A PCT

Daito stamp of the IPEA

Fer Intamational Preliminary Examining Authorily we ooly =

Applicant
Bristol-Myers Squibb Company

CALCULATION OF PRESCRIBED FEES

Where the applicant is {or all 0

nm?:‘)muhm H iz 25% of the I 162'00'?‘
3 A (s onooats entered ot ? end H

ndnhbhlinhTD‘l‘IAlLbu ............. - 762.00

TOTAL

MODE OF PAYMENT
mﬂthhw(uebdw) D ot
D chequo D Tevenme sixmps
D postal maney arder D ooupons
[J b amn [ ot fpocy:

(This mods of payment may sot be aveliabls af all IPRAS)

[f] Authorization to oharge the toial foes indicated sbove,

B8] (ntscheckboxmaybemarked only ifthe conditions for
deposit accoumts of the IPEA so permif) Authorization
to charge sy deficiency or codit sny overpsyment in
the total fees indicatad above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEFOSIT ACCOUNT

rEA/US

Deposit Acoount No.: 19,3880

Datex 2, [
Gt 2, 2

Form PCT/IPEA/D)] (Armex) (Mwoh 2001; reprint July 2001)

Ses Noiss fo the fee caladation shest



From the

ATENT COOPERATION TREA" .

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

DEANNA L. BAXAM
BRISTOL-MYERS SQUIBB COMPANY
P.O. BOX 4000

i
-
14

QM-I

PCT

PRINCETON. NI 08543-4000 WRITTEN OPINION \14 w

(PCT Rule 66)

Date of Mailing 4
Applicant’s or agant's flle reference = REPLY DURE
within 2 mopthe/days fram

QAOBTAPCT the above date of i
Intermational application No. Intermational filing date day/month/pecz) | Fricxity date (day/month/year)
PCTmsoslsmo 03 Novernber 2003 (03.11.2008) 06 November 2002 (06. 11.2002)

Intermmtiona] andnmﬁ:mm(ﬂ’C)urbdhmnm-ldunrmonmleC
IPC(7): CO7D 487/04; AGIK 31/53 apd US Cl.: 544/183

Applicant

L BRISTOL-MYERS SQUIBB COMPANY

@ .

Vi
v

This written opinion is the first (first, etc,) drawn by this Internations] Preliminary Examining Autharity.

This apinion contains indications relating to the following items:
| E Basis of the opimion

II D Priority

m

v [} Lack of unity of invension

v [X] Reasoned masement under Rute 66.2 (a)i) with rogard to movelty, inveative step or industrinl spplicabilicy:

citations and explanations supparting such statement
[] certrin docomenns cited

[] certnin defects in the intermaticmml spplication
[[] certain obsarvations ca the intermational spplication

VI

The applicant is hereby bavited to reply to this opinion.

EI Non-establishment of opinion with regard to novelty, inventive step and industrial spplicahilicy

When? See the time limit indicated above. The-applicant-seav-befars
this-Autharl ionr-ne-rule-66.2¢4)
. How? By submitting a written reply, accompanied, where approprinte, by amendments, according to Rule 66.3.
For the form and the Ianguage of the emendments, see Rules 66.8 and 66.9.
Also For an additioml opportunity to submit amendments, see Rule 66.4.

4. The final date by which the international

For the examiner's obligation o consider amendments and/or orguments, see Rule 66.4 hir.
For an informal communication with the examin

Hmnplthﬂnimunﬁomlprdhimynmﬁnﬁmrqmtwﬂbemﬂhhdmﬂnhﬁ:ofﬁsqﬁm

examination report nust be established according to Rule 69.2 is: 06 March 2005 (06.03.2005)

e, see Rule 66.6

lendmilmglddml of the IPEA/US
Mai] Stap PCT, Antn: [PBA/US
Commissioner for Patenta
P.O. Box 1430
Alexandria, Virginia 223]3- 1450
Facsimile No. {703)305-3230

Authorized oﬂir.:u-
Mukund Shah

Telephume No. (571) 272-

%sﬁ% :

Furm PCT/IPEA/408 (cuver sheet)july 1998)
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. Intermatin  pplication No.
WRITTEN OPINION
PCT/US03/35220

1. Basis of the opinion \

1. With regard to tbe elements of the international spplication:*
D{ the international application as erigmally filed

E the description:
pages 1-62 » & originally filad
pages NONE , filed with the demand
pages NONE , filed with the letter of
E the claims:
pages 6375, an ariginally filed
pages NONE . &8 amended (together with any statement) under Article 19
pages NONE » filed with the demand
pages NONE » filed with the letter of
D the drawings:
pages NONE , 88 ariginally filed
pages NONE , filed with the demand
pages NONE , filed with the lester of
D the sequence listing part of the description;
pages NONE , a8 originally filed
pages NONB , filed with the demand
pagea NONE ___ , filed with the letter of

2, With regard to the language, all the elementz marked above were available or Farnished to this Autharity in the
These elements were available or furnished to this Anthority in the following language which is:
[ ] the Language of a transiation farnished for the parposes of international search (under Rule23. 1(5).

[] the 1mguage of publication of the international application (ander Ruls 48.3()).
D the language of the translation firmished for the purposes of international preliminary examination(under Rules
55.2 and/or 55.3).

3. With regand to any oucleotide and/or amino acid sequence disclosed in the international application, the written

opinion was drawn an the basis of the saquence listing:

[] contained in the intemational application in printed form.

[ ] filed together with the international application in camputer readable form.

[[] fumished subsequently to this Authority in written form.

El furmshed subsequently (o this Anthority in computer readable form.

[J The statement that the subsequently funished written sequence listing doss not go beyond the disclosure in the

D The statement that the information recorded in computer readsble form is identical 1 the written sequence listing]
has been fumnished.

4. [] The smendments have resulted in the cancellation of:

[[] the description, pages NONE
the claims, Nos. NONE
[[] the drawings, sheebufis NONE
5. [] This opinion has been drawn as if (some of) the amendments bad not been made. since they have been considered t go
beyand the disciosure as filed, as indicated in the Supplemental Bax (Rule 70.2(c)).
* Replacement sheetx which have been Jurnished to the receiving Office in response to an invitation under Article 14 are referred io in
this opinion as “originally filed. "

Form PCT/IPEA/408 (Box I) (July 1998)

e
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Intermation.. spplication No.
WRITTEN OPINION FCTIUS0XAS220 /

V. Reasoned statement under Rule 66.2(2)(H) with regard to novelty, inventive step or Industrial applicability;
citations and explanations supporting such statement

1. STATEMENT
Novelty (N) Claime NONE YES
Claims 1-14 NO
Inventive Step (IS) Claims NONE YES
Claims 1-14 NO
Industrial Applicability (IA) Claims 1-14 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS

Claims 1-14 lack novelty under PCT Article 33(2) as being anticipated by PATIL et al. {Jourmal of Heterocyclic Chemistry 1994,
Val. 31, pages 781-786). PATIL et al. teaches the generic synthesis of pyrralo[2,1-f){1,2,4]triazines that are the same as the instant.
Specificaily, an page 782 the products of Schemes 1-3 are the same compounds involved in the synthesis of making compounds of
Forrmula [ in the instant case.

Claims 1-14 lack an inventive step under PCT Article 33(3) a5 boing obvious over PATIL et al. {Journal of Heterueyclic Chemistry
1994, Val. 31, pages 781-786). PATIL et al. teaches the synthesis of pyrrolof2, 1-1][1,2,4]triazines that have potential biomedical
interest that are made from a pyrrolo derivative same as the instant claims. Since the starting material is the same as the process in
the instant claims, it would have been cbvions (o ane having ardinary sidll in the art at the ttme of the invention was made © make
pyrrolof2, 1-f](1,2.4]triazines compamds that are varionsy substitted by modifying the mmino group at the 4-position of campound
9 in Scheme 2 (page 782).

Claims 1-14 meet the criteria set out in PCT Axrticle 33(4), because the insant compounds are useful as kinase inhibimrs.

Form PCT/IPEA/408 (Box V) (uly 1998)

)



Imerna. _al application No.
WRITTEN OPINION PCT/US03/35220

| Supplemental Box 4
(To be used when the space in any of the preceding boxes is not sufficient)

TIME LIMIT:

The time limit set for response to & Written Opinion may not be extended. 37 CFR 1.484(d). Any response received after the
expiration of the time limit set in the Written Opinion will not be considered in preparing the International Preliminary Examnination
Report.

Form PCT/IPEA/408 (Supplemental Box) (July 1958)
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OPR/ASSIGNMENTS

[

JANUARY 16, 2003

BRISTOL-MYERS SQUIBB COMPANY

STEPHEN B. DAVIS
PATENT DEPARTMENT
P.O. BOX 4000

PRINCETON,

1/18/03

NJ 08543-4000

3:44 PAGE

©

A3/

PTAS

2/4

RightFak ‘ ,"" S

Iﬂﬂﬂ!llﬂﬂllﬂE!IHﬂHEHTﬂFEﬂﬂﬂﬂﬂlﬁ
Patont and Trademark Office

ASBSTANT GECRETARY AND COMMIESIONER

OF PATENTE AND

Washingion, O.C. 20231

*700022621A*

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF

THE U.5.

PATENT AND TRADEMARK OFFICE.

A COMPLETE MICROFIIM COPY IS

AVAILABLE AT THE ASSIGNMENT SEARCH ROCM ON THE REEL AND FRAME NUMBER

REFERENCED BELOW.

.PLME REVIEW ALL INFORMATION CONTAINED ON THIE NOTICE. THE
INFORMATION CONTAINED ON THIS RECORDATION NOTICE RKEFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM.
FIND ANY ERRORE OR HAVE QUESTIONES CONCERNING THIE NOTICE,

IF YOU SHOULD
YOU MAY

CONTACT THE EMFLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.
PLEASE SEND REQUEST FOR CORRECTION TO:

ASSIGNMENT DIVISION,
SUITE 320, WASHINGTON,

RECORDATION DATE:

BRIEF:

ABSIGNOR:
GODFREY, JOLLIE D.
ASSIGNOR:

HYNES, JR, JOHN

.A.SSIGN R:

DYCKMAN, ALARIC J.

ABSISNOR:
LEFTHERIS, KATERINA
ASSIGNOR:
SHI, ZHONGPING

ASSIGNOR:
WROBLESKI, STEPHEN T.
ASSIGNOR:

DOUBLEDAY, WENDEL W.

BOX ASSIGMMENTS,

D.C. 20231.

01/15/2003

REEL/FRAME:
NUMBER OF PAGES: 7

DOC DATE:

8B B & B ¢

U.5. PATENT AND TRADEMARK OFFICE,
CG-"

1213 JEFFERSON DAVIS HWY,

013364/0556

ABESIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).

DOC DATE: 01/02/2003

01/03/2003
DATE: 01/03/2003
DATE: 01/07/2003
DATE: 01/03/2003
DATE: 01/03/2003

DATE: 01/09/2003
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OPR/ASSIGNMENTS 17/18/03 3:44 PAGE 3/4 RightF: ( -

Yo

013364/0556 PAGE 2

ASSIGNOR:
GROSSO, JOHN A. DOC DATE: 01/13/2003

ASEIGNEE:
BRISTOL-MYERS SQUIBB COMPANY
LAWRENCEVILLE-PRINCETON ROAD
PRINCETON, NEW JERSEY 08543-4000

SERTAL NUMBER: 102839010 FILING DATE: 11/06/2002
PATENT NUMBER: I55UE DATE:

ANTIONE ROYALL, EXAMINER
ASSIGNMENT DIVISION
"* OFFICE OF PUBLIC RECORDS
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RECNRDATION FORM COVER SHEET

FORM PTO-1585 U.S. DEPARTMENT OF COMMERCE
(Rev. 8-83) Paiant end Trademark Office
OMB No. 0851-0011 {exp. 4/84) PATENTS ONLY

QAD237A (CIP)

To the Honorable Commissioner of Patents and Trademarks: Pisase record the attached original documents or copy thereof.

1. Name of conveying party(les):

Jollle D. Godfrey, John Hynes, Jr., Alaric J.
Dyckman, Katerina leftheris, Zhongping Shli, Stephen
T. Wrobleskd, Wendel W, Doubleday, John A. Grosso

Adkdltional name(s) of conveying party(ias) aitached? [J Yes [ No

2. Name and address of recelving party(les)
Name;
Internal Addrass.

3. Nature of conveyance:

X Assignment [0 Merger
[J Security Agreement [ Change of Name
[J other

Execution Date: 1/2/03, 1/3/03, 1/7/03, 1/8/03, 1/13/03,

Street Address: Lawrenceville-Princeton Hoad

Chy._Princefon ___ State: NJ __ ZIP: 08543-4000
Additional name(s) & ackress{es) attached? [J Yes [H No

4. Application number(g) or patent number(s):

A. Patent Appilcation No.(g)
10/289,010

H this document is belng flled together with a new application, the execution date of the application Is:

Addiional numbers sitached? [J Yes

B. Patent No.(s)

5. Name and address of party to whom comespondence
concemning document should be malled:

6. Total numbar of applications and patents Involved: 1

Name: Stephen B, Davis 7. Totalfes (37 CFR 3.41) $ 40

Intemal Address:__Bristol-Myers Squibb Company [] Enclosed
/ Patent Department [ Authorized to be charged to deposit account and any
? other additional fees required.

Street Address;__P.,0. Box 4000 8. Deposit account number:

City:___Princeton State:_ NJ ZIP;_08543-4000 -3880 {In () st

Altmch ats of this [ It apeou
DO NOT USE THIS BPACE

8. Statement and signature.
To the best of my knowledge and bellef,
copy of the original document.

_Deanna L Baxam

true and correct and any attached copy Is a true

A

]

January 15, 2003

Name of Person Signing
Reg. No. 45,268

Slgkgdre
[0 Certificate of malling on reverse side
Total number of peges Inciucing oover sheet, attschments, and dooument: 7

Date

Mall documants to be recorded with required cover sheet Information to:
Commissioner of Patents & Trademarks, Box Assignments, Washington, D.C, 20231



Wae,
Jollle Dualne Godirey, Jr.

John Hynes, Jr.

Alaric J. Dyckman

Katerina Leftheris

Zhongping Shi

Stephen T. Wrobleskl

Woendel Willlam Doubleday

John A. Grosso

Al

w
Case QA0237A (CIP)

ASSIGNMENT

residing at

reslding at

raslding at

residing at

residing at

residing at

residing at

rasiding at

16 Wickford Avenue
Ewing, New Jersey 08618-1821
United States of America

95 Dispatch Drive
Washington Crossing, Pennsylvanla 18977
United Stales of America

7 Dorothea Terrace
Lawrenceville, New Jersey 08648
United States of America

982 Richmond Drive
Skillman, New Jersey 08558
United States of America

20 N. Wilson Way
Waest Windsor, New Jersey 08550
United States of America

1507 South Branch Drive
Whitehousa Station, New Jersey 08889
United States of America

4355 Angus Circle
Doylestown, Pennsylvania 18901
United States of America

22 Newport Drive
Princeton Junction, New Jersey 08550
Unlted Statas of America,

pursuant o contractual obligations heretofore assumed by us and/or for good and valuable
consideration, the receipt and adequacy of which Is hereby acknowledged, do hereby sell and
assign to Bristol-Myers Squibb Company, a Delaware corporation, having a place of business at
Lawrencevilie-Princeton Road, Princeton, NJ 08543-4000, its successors, assigns and legal
representatives, all our right, title and Interest, which includes the right to and full benefit of such
priorities as may now or hereafter be granted to us by local laws or by treaty, Including any
Intemational convention for the protection of industral property, In and for all countries of the world,
including the Unlted States and its territories and possessions, in and to the Invention entitied:

Methods for the Preparation of Pyrrolotriazine Compounds Useful As Kinase Inhibitors



Case QA0237A (CIP)
invented by us and described In the non-provisional United States patent application

Application No. 10/289,010, flled November 6, 2002,

inciuding sald non-provisional United States patent application and any application clalming priority
from sald non-provisional application, flled in any country, and any patents which may be Issued
and/or granted thereon, and all divislons, continuations, relssues, reexamination certificates and
extenslons thereof in all countries, the sald interest being the entire ownership of sald Invention and
all of sald applications, patents (including reissue patents), extensions and reexamination
certificates to be held and enjoyed by the said Bristol-Myers Squibb Company and its successors
and assigns to the full end of the terms to which sald patents (Including relssue patents), extenslons
and reexamination cerifficates may be granted and/or Issued, as fully and entirely as the same
would have been held and enjoyed by us If this sale, assignment and transfer had not been made;

And we hereby agree to communicate to sald assignee or Its representatives any facts known to us
respecting sald invention, fo testify in any legal proceedings, to sign and/or execute any further
documents and/or Instruments which may be necessary, lawful and proper in and/or for the flling
and/or prosecution of all applications, including divisional, continuation and relssue applications,
extenslons and reexamination certificates and/or the granting and/or Issuance therecf and/or to
otherwise secure titie to sald Invention and all of sald applications, patents (including relssue
patents, extenslons and reexamination certfficates In sald assignee, and In general to do everything
possbble to ald sald assignes, its successors and assigns to obtaln and enforce proper protection
for said Invention In all countries.

Jollla Duaine Godfrey, Jr.

Signedthis_3  dayof SO | 2003 by %}

Signed this_ -~ S day of :S_A'M , 2003 by

Signed this_ 2 _ day of _ JAN , 2003 by

J Dyﬁcmtan

Signed this _7~_ dayof DTN | , 2003 by W@/M\A '(W

Katerina Leftherls




‘\EF( (SO

Worldwide
Case QA0237A (CIP)

Signed this_3rd day of _Jemwsry , 2003 by 7/{/6/\‘/

Zhongping Shi

Signed this 3" day of S‘,%m“ , 2003 by 5(';#,,:1: [,\_JMJJ,J
Stepher! T. Wrobleskl

Signed this 2 day of —bﬂﬂ‘%‘ 2003 by :
Signed this _/ 3 day of 2003 by /l- M
Jphn A. Grosso
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. Workdwide
Case QA0237A (CIP)

STATE OF NEW JERSEY )
COUNTY OF MERCER )

) 88,

On this day_ﬂ?id , 2003, before me came Jollle
Duaine Godfrey, Jr., to me known io be the person of that name mentioned In, and who executed the
foregoing Assignment and acknowledged that he/she executed It.

5otary aubllc;

[SEAL}
LISA B. SWIDRA
NOTARY PUBLIC OF NEW JERSEY
My Commisaion Expires Apri 22, 2004
STATE OF NEW JERSEY )

) es.
COUNTY OF MERCER )

d
On this day_sf_of_mmﬁ) » 2003, befora me came John
Hynes, Jr., to me known to be the person of name mentioned in, and who executed the foregoing

Assighment and acinowledged that he/she executed .

Quoo Surlie

[SEAL)
LISA B. SWIDRA
NOTARY PUBLIC OF NEW JERSEY
My Commission Explres April 22, 2004
STATE OF NEW JERSEY )
) 88.
COUNTY OF MERCER )

On this myid_dm J , 2003, before me camea Alaric J.

Dycknan, to' me known to be the person of thatlame mentioned In, and who executed the foregoing
Assignment and acknowledged that he/she axacuted R.

Jooo Sowna

LISA B. SWiDRA
NOTAHYPUBUGOFNEw,m

[SEAL]
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Workdwide
Case QA0237A (CIP)

STATE OF NEW JERSEY )
COUNTY OF MERCER )

On this dayﬂd_m‘i)n , 2003, before me came Katerina
Leftherls, o me known to be the person of that e mentioned In, and who axecuted the foregoing

Assignment and acknowledged that ha/she executed It.
ary Public

) 88,

[SEAL]
LISA 8. SWIDRA
NOTARY PUBLIC OF NEW
Wy Commission Expires Amm
STATE OF NEW JERSEY )
) 88.
COUNTY OF MERCER )
Onttﬂsday_.giof_'[ﬂmunm | , 2003, before me came Zhongping

Shi, to me known to be the paerson of that namdq‘;qﬂonsd In, and who executed the foregecing Assignment

and acknowledged that he/she executed it.

[SEAL]
LISA B. SWIDRA
NOTARY PUBLIC OF NEW JERSEY
My Commission Explres Apl 22, 2004
STATE OF NEW JERSEY }
) ss.
COUNTY OF MERCER )
On this day _3{_ of ,» 2003, before me came Stephen

T. Wrobleekl, to me known to be the person of that name mentioned In, and who executed the foregoing
Assignment and acimowledged that he/she executed it.

Notary Public
[SEAL]

LISBA B, SWIDRA
NOTARY PUBLIC OF NEW JERSEY

My Commission Expires Aprit 22, 2004
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w
Case QA0237A (CIP)
STATE OF NEW JERSEY )
) 88,
COUNTY OF MIDDLESEX )
Onthis dny_?iof :h-m:;n el ,» 2003, before me came Wendal

Willlam Doubleday, to me known to be the py‘on of that name mentioned In, and who executed the
foregoing Assignment and acknowledged that he/she axecuted it.

Public
[SEAL]
LAURA H. DERBIN
NOTARY PUBLIC, STATE OF NEW JERSEY
ID # 2278973
Commission Explires Sept. 7. 2006
STATE OF NEW JERSEY )
) B8,
COUNTY OF MIDDLESEX )
On this dayﬂ_of_js.mm ) . 2003, before me camse John A.

Grosgo, to me known to be the person oU‘nt name mentioned in, and who executed the foregoing
Assignment and acknowledged that he/she executed it.

] I

[SEAL]
LAURA H. DERBIN
NOTARY PUBUC, STATE OF NEW JERSEY
iD # 2278973
Commission Expires Sept. 7, 2008
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Docketed Item PATENT COOPERATION TREA 1Y xg)"
Due Date I..S
Attorney M From the INTERNATIONAL BUREAU
| - PCT To:
NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL Britol Myers Saulbb Company
P.0. Box 4000
(PCT Adminlstrative Instructions, Section 411) Princeton, NJ 08543-4000
United Stales of Amarica
Date of malling {day/month/year)
15 Eahoian2004 (16.02.2004)
Applicant's or agent’s file reference
(QAGZI7AS, IMPORTANT NOTIFICATION
imtermnational application No. international filing date (day/month/year)
PCT/US2003/035220 03 November 2003 (03.11.2003)
intarnational publication date (day/month/year) Priority date (dey'month/year)}
. Not yet published 06 November 2002 (06.11.2002)
Applicant

BRISTOL-MYERS SQUIBB COMPANY et al

1. By means of this Form, which replaces any previously issued notification concemning submission or transmittal of priority
documents, the applicant is hersby notified of the date of receipt by the International Bureau of the priority document(s)
relating to ail eariler application(s) whase priority Is olaimed. Unless otherwise indioated by the letters “NR", In the
right-hand column or by an asterisk appesring next to s date of receipt, the priority document concernad was submitted or
transmittad to the International Bureau in compllanos with Rule 17.1(a) or {b}.

2. (f applicable) The letinrs "NR" appsaring in the right-hand column denote a priority documant which, on the dete of maffing
of this Form, had not yet bean recsived by the internstional Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a) , the
priority document must be submitted by the applicant to the recalving Office or the imternationai Bureau, but the applicant
falls to submit the priority dooument within the applicable time limit under that Rule, the attention of the applicant Ia directod
to Rule 17.1(c) which provides that no designated Offics may disregard the priority claim concerned before giving the
spplicant an opportunity, upon entry into the national phase, to furnish the priority dosument within a time limit which Is
reasonable under the ciroumstances.

3. (fapplicabls) An ssterisk({*) appearing nextto a date of reoeipt, In the right-hand ocolumn, denotes a priarity dooument
submitied or transmitted to the Intemations] Burest but not in eompliance with Rule 17.1{a) or {(b) (the priority dooument
was recalved after the time limit prescribed in Rule 17.1{s) or the request to prepare and transmit the priority document was

. submitted to the recelving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was

: not furnished In compliance with Rule 17.1{a) or (b}, the International Bureau will nevertheless transmit a copy of the
document to the deaignated Offices, for their consideration. In case such a copy Is not socepted by the designated Office
as priority document, Rule 17.1(c) provides that no designated Office may disregard the priority claim conoermned before
giving the applicant an opportunity, upon entry Into the national phase, to furnish the priority document within a time limit
which Is ressonable under the circumstanoes.

or PCT recelving Offios of priority dooument
|06 Nove 2002 {06.11.2002) 10v7289,010 us 19 Janu 2004 (19.01.2004)
The intarnational Buresu of WIPO Authorized offioer
34, chemin des Colombeties ALi SOLEIMAN
1211 Genava 20, Switzeriand
Facsimile No. (41-22) 338.71.30 Tolephone No. (41-22) 338 8554

Form PCTAB/304 (January 2004) 008102776
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,» PATENT COOPERATION TREATY
- From the INTERNA {TONAL BUREAU ’ Sg

PCT To: W

NOTICE INFORMING THE APPLICANT OF THE B Ms P AT ENT I'A

COMMUNICATION OF THE INTERNATIONAL m DB:NS: b Compa

APPLICATION TO THE DESIGNATED OFFICES PO, Bo'!f:m Uk Pany  JUN 08 2004

Princeton, NJ 08543-4000
(PCT Rule 47.1(c), first sentence) ETATS-UNIS DARFSUMSted Ttem
Due Date

Date of mailing (day/nonth/year)
o ZMas 004 27 05 2004) Attarney .
Applicant’s ar agent‘a file reference

QA0237A IMPORTANT NOTICE
International application No. International filing date (day./monsh/vear) Priority daie (day/month/yvear)

PCT/US2003/035220 03 November 2003 (03.11.2003) 068 November 2002 (06.11.2002)
Applicant

BRISTOL-MYERS SQUIBB COMPANY et al

3

L.

o)

Notice is hereby given that the Intemational Burean has communicated, a8 provided in Article 20, the international application 1o the
following designated Offices on the dale indicated above aa the date of mailing of this notice:

AU, AZ, BY, CH, CN, CO, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accondance with Rule 47.1(c), third sentence, those Offices will acceplt the preseat notice ag conclusive svidence thal the communication
of the inemational application hag duly taken place on the date of mailing indicaled above and no copy of the international epplication is
required 1o be furnished by the applicant 10 the designated Office(s).

The following designated Offices have waived the requirement for such a communication at this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, FI, GB, GD, GE,
GH,GM, HR, D, IL, IN, IS, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PG, PH,
PL, PT, RO, SC, SD, SE, SG, SK, SL, SY, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made to those Offices only upon their request. Furthermore, those Ofiices do not require the epplicant o
furnish a copy of the inlemational application (Rule 49.1(a-bis)).

Enclosed with this notice i3 a copy of the intemational application as published by the Intenational Burean on
27 May 2004 (27.05.2004) under No. WO 2004/043812

TIME LIMITS for filing a demand for international preliminary examination and for entry Inio the national phase

The epplicable time limit for entering the pational phase will, mubject io what Is sald In the folowlng paragraph, be 30 MONTHS from
the priority dats, not only in respect of any elected Office if a damand for internaticnal preliminary examinetion is filed before the
expiralion of 19 monihs from the priorily dete, but also in respect of any designated Office, in the absence of filing of such demand, where
Article 22(1) as modified with effect from | April 2002 applies in respect of that designated Office. For further detzils, see PCT Gazerte
No. 442001 of 1 November 200], pages 19926, 19932 and 19934, as well as the PCT Newslener, October and November 2001 and
February 2007 jssues.

In praciice, time lmiis other than the 30-month time Bmit will contimue to apply, for various periods of 1ime, in respect of certain
designawed or elecied Offices. For regnlar updates on the applcable time limits (20, 21, 30 or 31 months, or other timo limit), Office by
Office, refer 1o the PCT Gazelie, the PCT Newsletier and the PCT Applicant’s Guide, Volume 11, National Chapiers, all available from
WI1PO's Intemet sile, at hitp://www.wipo.ink/pct/en/index.btml.

For filing a demand for inisrnational preliminary examination, see the PCT Applicant's Guide, Volume VA, Chapter 1X. Only an
applicamt who is a national or resident of a PCT Contracting State which is bound by Chapier I has the right io file a demand for
international preliminary examination (a1 present, all PCT Contracting Stales are bound by Chapter II).

It is the applicant’s sole responsibility to monitor all these time BEmits.

The Inismatione] Buresn of WIPO Autherized officer

34, chemin des Colombettes R
1211 Geneva 20, Switzertand Simin Bahariou

Facaimile No.+41 22 740 14 35 Facsimile No.+41 =2 338 71 30

Form PCT/IB/308 (April 2002)
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- ' PATENT COOPERATION TRE:.«Y

From the INTERNATIONAL SEARCHING AUTHORITY 'S b
EUE:ANNA BAXAM P CT
BRISTOL-MYERS SQUIBB COMPANY .

P.0. BOX 4000 NOTIFICATION OF TRANSMITTAL OF
PRINCETON, NJ 08543-4000 THE INTERNATIONAL SEARCH REPORT
CR THE DECLARATION
(PCT Rule 44.1)

Date of Mailing

(day/month/year)
Applicant s or ageni’s file reference
QADZITA FOR FURTHER ACTION Soe puragraphs 1 and 4 below
Intermationsl application No. Interpaticnsl filing date
PCT/US03/35220 (day/maonth/year)

(3 November 2003 (03. 11.2003)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

’ 1. E m“huummﬂhhmdmmhhmﬂlﬂﬂuwm

Fillog of smendments and siatonest wader Artide 19:

_The spplicant is catitled, if be so wishes, 10 amend the claims of the internationsl sppiication (see Role 46):
Whea? The time limit for fling such amendments is nonmally two months fram the date of transeitts] of the
Where? Directly 10 the Interratiooa] Burem of WIPO, 34, chamin des Coloarbeties

1211 Ganeva 20, Switsarlsmd, Facaimile No.: (41-22) 740.14.35

For more detalled ostroctions, see the notes an the accompanying shact.

[[] The sppliomt is harsby notified thet no internstionsl seerch repart will be sstabiished and thet the decisration woder
Article 17(Z)(a) to that effixct is trsoamitied herewith.

[] With regand te the protest again peyment of (ac) additicol foc(s) vader Rule 40.2, the spplicant is notified that:
[]  the protost together with the decixina thereon has besa tranemitted to the Intarmational Burees: together with the
spplicant's roquost to forwand the texts of both the pratest sad the decizion thereoo to the deslgmted Offices.

D 10 decizion has been made yet on the protest; the spplicant will be notified as acon as & decizion is mads.

4. Remindery

. Mlﬂ:ﬂ.ﬂﬁﬂhpﬂdﬁhlmwﬂhﬂiuﬂwmnm“lmﬂh
s wlﬂﬂﬂmwﬂdumﬂnﬂmnmdvﬁhﬁ.ﬂdhmwﬁ.udﬂ-mmu
reach the Intermationsl Buresy as provided in Rules 90 &r.1 sod 90 bir.3, respectively, before the complation of the tachnical

propartions for interoationsl publication.

Within 19 monthy from the pricrity dats, but coly in respect of some desigmted Offices, a demend for ntermtionl prelimirery
examination rmnt be filed if the spplicant wishes to postpons the entry into the ntical phase wotll 30 menths from the pricrity dato
(in some Offices oven later); otharwise the applicant must, within 20 mothe from the priority data, perform e prescribed scts for

In respect of othar deyignated Offices, the tine limit of 30 months (or Later) will apply oven if no dexmand ia filed within 19 moctha,

Soe the Amnex 1o Form PCT/IB/0L and, for details sbout the spplicshle time Kmits, Office by Office, see the PCT Agplicant 's Guide,
Volume I, National Chapters sod the WIPO Intornet sits.

Nu-nlnnl:q-ﬂ-dtbw Althorized cificer
Mail Swop PCT, Att: IRA/US
P.O. hlmkm Muokund Sheh
Facxiocilo e, e 22913-14%0 Telepons No. MBE CEIVE '

‘Form PCT/ISA/220 (April 2002)




PATENT COOPERATION TREATY
PCT s

INTERNATIONAL SEARCH REPORT
(PCT Article 18 smd Rules 43 and 44)

Applicant's or agent's file reference Notification of Trnamiftal of International Search Report
QMIBTA"' " fle et mRA:.ln'mgNm E:rcrmm-ﬂmm#.us
International spplication No, Internationnl filing date (day/month/year) | (Earliest) Pricrity Date (day/month/year)
PCT/US03/35220 03 November 2003 (03.11.2003) 06 November 2002 (06. 11,2002)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

This international search) report has been prepared by this Interpational Searching Authority and is transmitted to the

applicant according to Article 18. A copy is being tranemitiad 10 the International Burean.

This internazional search report consists of & mtal of _ ) __ sheets,
lnkmwwnmdmmmmduinmm

1. Basis of the Report

8.  With regard to the language, the international search was carried out on the besls of the internatianal application in the
Isnguage in which it was filed, unless otherwise indiceted under this item.

[[] e tmernatiome] search was carried out on the basis of a trmlation of the Interaational epplicstion fornished 1 this

Authority (Rule 23.1(b)).
b.  With regard to any mucleotide sd/or amiso acld sequence disclosed in the inernational application, the internationsl
search was cerrled out an the basls of (he sequence listing:

contained in the international application in written form.

filed together with the baternational spplication in computer readahle form.

furnished subsequently o this Autharity in written form.

furnished subsequenily to this Authority in compuoter readabie form.

the starement that the subsequently furmished written sequence listing does not 3o beyond the disclosore in the
imternationa) spplication as fled has been furmished.

the statement that the information recarded in computer readable form is identieal to the written saquence listing has
been furnished.

Certain claims were found unsearchahle (See Box I).

Unity of invention Is lacking (See Box II).

th regard to the thle,

the text i3 approved as submitted by the applicant.

the text has been established by this Authority to read as follows:

L]

w N

OXEC] O OO0

regerd to the ahsirect,
the t=xt is approved as submitted by the applicent.
the text has been established, according to Rule 38.2(b), by this Anthority as it appears in Box III. The spplicant
mﬂ;ﬂ:i?mnmﬁﬁﬂhﬁhdmﬂh;d&ihﬁﬂﬂﬂlﬂﬂhmt,nhﬁlmw%
6. The figure of the drawings to be published with the abstract js Figure No. __
as suggested by the epplicant. D Nane of the figures
becmuse the applicant failed 1o suggest s figure.
becmse this figure better characterizes the fnvention.
Form PCT/ASA/Z10 (first sheet) (July 1998)

CIXg




INTERNATIONAL SEARCH REPORT

£ A\
International application No%” \

PCT/US03/33220

A. CLASSIFICATION OF SUBJECT MATTER
1 CO7D 487/04; ASIK 31/53

U.8. : 544/183

Minimum documentation searched (classification system fallowed by classification symbols)

Documentarion searched other than minimum documentation to the extent that such docnpemts are included in the fields searched

EAST, STN Cas online

Electronic data base consulted during the internationsl search (name of dam base end, where practicable, search tanys Lsed)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

"E" earller sppliestion or paseny poblished au or afier Ue intenational (Hiny date

L® dooamms which may twow deshes an prioricy claim(y) or which bs chizd 1»
extabfish (o publication daie of seother clisrion or other speclal o (e
spocilind)

“0" docxwmt referring 1o m oral disciomre, ea, exkihirion or olher mes

"p*  douwment publishad prior to the lenational fling dete s ey than the
pricrity dum clabmad

Category * Citation of docrnent, with indicatian, where appropriate, of the relavant pasmages Relevant to claim No.
X PATIL et al. Journal of Heterocyelic Chemistry 1994, Val. 31, pages 781-786. 1-14
Dﬁmmmwhhmﬁmﬁmdmc D See patent family annex.
. Spocisl calegarien of citad docxments: ™ Tator decoraent yublished after the temations (Mg dete tr priorty
s mnd 0o bn ooxflict with the appfication bat cited 10 caderstand the
"A"  doczmet defnieg G procrel cam of the art whick Iy 5ot coldered 1 be primcigle or theory mderlying the krvestm
of paxticuler relsvanes

X" doczmens of particolar relsvanin; te olabmed brvention caemet be
comaldered novel o exmot bo concldeyed to lrvolve s isventive smp

when the documont bs Lalom sloss

dcyzeny of particaler relsvance; the claimed hrecation cxmet bt
eonaldeored "o lnvoive an beveesive sy whes the docrwscot 15
cambinnd with ane or mare ather sech docwments, such canbinstion
bulng chviom w 2 porven skiTled Jn whe art

=" docrsers mussher of the umns patest funlly

Date of the actual completion of the intermational search
06 April 2004 (05.04.2004)

Date of mailing of the mternational search report

07 MAY 2004

Name and mailing adéress of the ISA/US
Mall Stop PCT, Ann: ISA/US
Commissioner for Pasents
2.0. Box 1450
Alemmdria, Virgink Z2313-1450

Facsimile No. (703)305-3230

Authorized offi
Mukund Shah
Telephone No. 703-308-1235

Form PCT/ISA/210 (second sheet) (July 1998)



NOTES T0 FORM PCT/ISA/228 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
m:ﬂumdun.mMMmmhdnmmmLmhmmumhpﬂm(nbﬂmm
that identical indications concerning several claims grouped), w

() the claim is unchanged;

(i) the clatm is cancelled;

(iii) the claim is new;

(iv) the claim replaces one or more claims as filed;

(v) the claim is the resnlt of the division of a claim as filed.

'Il'he following examples Rlpstrate the manner in which amendments must be explained in the secompanying
etter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51]:
“Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by smended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 1o 51 added.”

2 [Where originally there were 15 claims and after amendment of all claims there are 11):
“Claims [ to 15 replaced by amended claims 1 to 11.7

3 [\Vlnnu-i;inllllyihmml4:lﬂmmdlheunmdmmhmnistinmllingmchimmdin
adding new claima]:
“Claims | to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
“Claims 7 to 13 cancelled; new claima 15, 16 and 17 added; all other claims unchanged.™

4, [Where various kinds of amendments are made]:
“Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 un:nded
claim t4; dml'lnmdmduimmnmaﬂedclumls 16 and 17; new claims 20 and

“Statement nmiler Article 19(1)" (Rule 464)

The amendments be accompanied by s statement explaining the smendments and indicating any impact
ht-?ﬂgrﬂﬂn@thwmhdmpmﬁdh%mp(ﬁﬁuﬂhnuﬁmh
The statement will be published with the intemational application snd the amended claims.

It maust be In the Isngunge In which the internstionsl application I to be pablished.

It omst be brief, not exceeding 500 words if in English or if transiated into English.

It should not be confasad with and does not replace the letter indicsting the differences between the clims

as filed and as amended. llmuheﬂdmlupumﬂmmdmheldenuﬁdumhby » heading,
prefembly by using the words “Statement under Article 19(1).”

Itmymtnunhm WMmummMuhdmdnhm
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
mpmnuyhemdnmlymmummmmmofhclm

ﬁmmlnhﬂmm&mpﬂdmmmmmm

lﬂnﬁeﬁmofﬁlhgwlmwnw siatement, under Article 19, a demand for
international preliminary m:muuunhlullﬂl submitted, the applicant must , it the time of
ﬁlmg the amendments (and any statcment) the Intemational Burrsu, also with Intemationat

Prelininary Examining Alﬂunwamwoflﬂmﬂﬂm(wofwm)mmm
tanalation of such amendments for the procedure before that Authority (sce Rules 55.3(a) and 62.2, first
senience). For further information, see the Notes to the demand form (PCT/APEA/401).

Consequence with regard to tramsistion of the internationsl application for eatry into the national phase

claims as smended umder Article 19 may have to be fumished to the designated/elected Offices, instead of, or
in addition to, the trapsintion of the clamns as filed.

;wﬁnﬂllﬂ'dnlhmﬂnlqmﬁdlhmmﬂewm.mﬂnmwwﬁiﬁ.

The spplicant’s attention is drawn to the fact that, upon entry into the national phase, & translation of the -

Notes to Form PCT/ISA/220 (second sheet) (July 1998; reprint April 2002)

l



NOTES TOFORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of umendments under Article 19. The
Notes are based on the requirements of the Patent Cooperation T , the Reanistions and the Administrative
Instructions under that Treaty. [n casz of discrepancy between these otes and those requirements, the laster are
applicable. For more detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, “Article,” "Rule” and “Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDERARTICLE 19

mnlmplicmthn.lﬁuhl' received the international search report, one ity to amend the claims of the
intermati ication. It should however be emphasized that, since all parts of the international applicat (claima,
description and drzwings) may be amended during the international preliminary examination procedure, there is wsally
no need to file amendments of the claims under Article anc:ptwheta.e.g.lhuqliummmhehnﬂ'bhe blished
for the purposes of provisional ion or hes another reason for amending the claims before international ication.
Furthermore, it should be mpm that provisional protection is available in som= States only.

What parts of the internationsl application may be amended ?
Under Article 19, only the claims may be amended.
Dmin;ﬁehmmﬁmﬂphm,hclﬁmmylhobemuﬂd(whuﬂummdd)undﬂmﬁch 34 before

the Internations] Preliminary Examining Authority. The description and drawings may only be amended
under Article 34 before the International Preliminary Examining Authority.

Upon entry into the national phase, all parta of the international spplication may be smended under Article 28
or, where appliceble, Article 41.

Whes ?  Within 2 months from the date of transmittal of the international search report or 16 monthy fram the priority
date, whichever time limit expires Later. It should be noted, however, that the amendments will be considered
as having betn received on time if they are received by the International Buresu afier the expiration of the

iab‘lf).ﬁmlimithnheful completion of the technical preparations for international publication

Where not to (le the amendments ?
The amendments may only be filed with the International Buresu and not with the receiving Office or the
[nternationa] Searching Anthority (Rule 45.2).

Where a demand for international preliminary examination has been/is filed, see below.

How?  Either by cancelling one or more entire claims, by sdding one or mare new claims or by amending the text of
one or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on sccount of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must
be renumbered consecutively (Administrative Instructions, Section 205(b)).

The amendments must be made In the lnoguage In which the interuational application is to be published.

What doczments must/may accompany the amendments ?
Letter (Section 205(b)):
The emendments must be submitted with a Iau'..

The letter will not be published with the international ication and th> amended claims. It should not be
confused with the “Stutement under Article 19(1)” (see below, under “Ststement under Article 19(1)").

The letier must be In English or Freach, at the cholce of the applicant. However, If the language of the
international application is English, the letter mast be in English; if the langunage of the Interuationnl
applieation Is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (July 1998; reprint April 2002)
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* FEB 24 2004
‘Docketed Item PATENT COOPERATION TREA 1Y
Due Date Kao
Attorney _m From the INTERNATIONAL BUREAU
- . PC"' To:
NOTIRCATION CONCERNING
BAXAM, Deanna
SUBMISSION OR TRANSMITTAL . y
Bristol-Myers Squibb Company
OF PRIORITY DOCUMENT P_(')_ Box 4000
(PCT Administrative Instructions, Section 411) Princeton, NJ 08543-4000
United States of America
Date of malling (day/month/yaar}
W&.M.M)
Applicant’s or agent's file reference
IMPORTANT NOTIFICATION

(QAD237A%

= e ety

imternstional applloation No.
PCT/US2003/035220

international filing date (day/month/year)
November 2003 (03.11.2003)

intamational publication date {dey/month/year)
Not yet published

Priority date (day/monthiyear)
06 November 2002 (06.11.2002)
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™) BRISTOL-MYERS SQUIBB COMPANY, dated 13

January 2003 (13.01.2003)

[This declaration s made for the

purposes of-

all designations axcept the designation
of the United States of America
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ViR an assigonment from GROSSO, John, A. to

) BRISTOL-MYERS SQUIBB COMPANY, dated 13
January 2003 (13.01.2003)

Vill-3-1 ?‘hbdodn;ﬂ'ﬁmu-forii all designations
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ABSTRACT
Methods of preparing kinaz  hibiting pharmaceutical compounds | ing the formula

0] \’X\

[INSERT CHEMICAL DRAWING HERE]

or a pharmacsutically acceptable salt or solvate thereof, wherein R1 through R6 and Z are as described in the
specification. The methods according to the invention utilize an amination process, in which a pyrrole is reacted
with a haloamine, preferably chioramine. This step is followed by cyclization to form the pymolotriazine core.
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STATE OF NEW JERSEY,
Ceunty of Mercer

}...

I, CATHERINE DiCOSTANZOQ, Clerk of the County of Mercer,

Do Hersby Ceriify that 'éjﬁ—;‘ﬁ;sﬂ /J‘%’
Esq., whose name s subscribed to the a ldplent.prootcn!ﬁdmrltuf
the amnexed instrument, and thereon written, is and was at the time of

takiialg the same, & Notary Public in and for said State,
dwelling in said County, commissioned and sworn and du authorized by
Ihehwsmum!huhthemundackml ents of deeds or other
instruments of writing, and a vits to be rec in said State, and that I
am well acquainted with the handwriting of said officlal, and verily belleve
Further (':weru!yl%itll ’mprutb of Seal of Notaries Public not required by
m, n es ic no!

law be filed in my office.

In Testimony Whereo!, I have hereunto set my hand affixed the seal of
said County.and Courts. &t Trenton this —— T dayof

A.D. nineteen md?t.-..d SAesell.
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MNombrofemos) : RAMIRO CASTRO DUQUE y/o
HECTOR QOMEZ MEMNA, de Santsfé de Bogotd,
sidiombia, spoderados verdaderos y legales con poder
;pipeclel, amplio v auficlents, para recabsr de ias
-Qlines y autoridades colombisnas administrativas,
;ﬂl;‘lidulu y ds poliefa, en cusiquier instancis o recurso,
:Ja.pbtencion de patentes de Invencién, registros de
380, diasfios industrisies, modelos de utlided,
;99pdaiton de nombres comerciales y snsefias, registros
{8 darechos de autor v contratos sobre los mismos,
Bpiencién de certificedos ds obtentor de veriedades
yaaetsies, ss/ como sus prorroges, renovaciones,
Snotaciones de traspaso, cambios de nombre y/o
domicllio; elaborar, tramitar v registrar contratos de
-Jigtncla vy licancias de cusiesqulera clases; intervenir
fpo demandante o como demandado en cusiquier
... Jstancle y recurso ants cusiquier jusz, corporacién,
“funclonario publico o autoridad en acolones judiciules,
.!gnplnlnntlvu y de polieia tales como: opoasiciones al
-1¢gistro de mercas; acoiones de caducidad, cancelacién
.¥-pullded; scciones reivindicatorias, soclones derivadas
9 Ja obtencién o explotacidn de licenciss; acoionss de
jpetencia desieal; dsmandas penaies; acciones de
4 nnizacién de perjulcios, reclamos y observaciones
"B #licitudes de patentes, disefos industrisies, modsios
-.de utllided, en sl ejercicio de medidas cautalares y en
/el acciones o medidas similares.
e,
Auste efecto, lols) faoultolamos) para. elevar
sclicltudes, formuler  descripciones, snmisndas,
. protastas, declarsciones, oposiciones, oancelaciones,
‘N\flidedes. apsieciones y reclamos; pagar impuestos,
uoXss y gravémenes prasecritos por (a loy; renuncier o
r Saaiotir « derachos conoedidos o en curso de concesién:
raclbir toda clase de documentos y valores, dando el
::/4CArgo respectiva, y, en general, para dar ante diches
: f\toridades todos los pasos necassrios al. efecte
.indicade vy temar todas lss medides qua (feyesren
.. Aphducentas el resguardo de mis (nuestros intereses),
-: BAN. todas lss demés facultades legales necesariss.

~A6fy. poder comprande la facultad de ratificar o
Popfirmar en mi (nuestro) nombrs lo actusdo saf como
ol ad de desletir, wansigir, comprometer, y ia de
,; tyirio en todo © en parte y revooar sustituciones.
»(#TWImMo nombro(amos) a: RAMIRO CABTRO DUQUR
-ylp HECTOR GOMEZX MBJIA, domiciladols) en ia
- Garrara 7 No. 18-68 Plso B, mis (nuestros) spoderados

an Colombia, con facuitedes pare recibir notificaclones

A nar apoderados judiciales o extrajudicisles.
-'?ﬂl:-.!. .. .
;-.Qn'w"ldov firmado pn -
el Fabe R
7 de iy = : "il_'.'__._
nw 5o ¢ v e ook
ey
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ROGAFALLA LAISECA
WI!_.’I CIRRINT: ¥ SEXE ENCARGADO

A ﬁj ‘Brigard & Castro

SANTA FE DE BOGOTA - COLOMBIA

POWER OF ATTORNEY ﬁa) .

LI WY -,

| (We)  BRISTOL-MYERS SQUIBE COMPANY.

domiolied In
Princeton, New dJersey, USA

Hersby appoint RAMIRO CASTRO DUGUE and/or
HECTOR GOMEZ MEJIA, of Samafé ds Bogots,
Colombls, my (our) true and lawtuil attorneys with
special, ampla and sufficlent power to obtain from the
Colomblan administrative, judicial snd police offices and
authorities, In any instence, priviieges of patents of
invention, ragistretion of trademerks, industrial dasigng
and utlity models; repistration of commerela! namas
and embiems, registration of eopyright and contracts
relsted thereto, certificates of obtainers of vegetables
varisties, as wall as extensions, renswals and recordal
of sasignmants and changes of name and domiclle
related to the above; to prepare, prosscute snd register
licenses of any kind; to act as plaintiff or defendant In
eny instance or recourss, snd before eny judpe,
corporation, public officisl or suthority In *juidiclal,
sdministrative and police actions, such ss: oppositions
to the reglstration of trsdemarks; caducity, cencellation
and nullity ections; claim actions derived’ frem the
obteining o explotation of licenses, sction:of unfair
competition; penal demands, astions of Indemmitiiis for
damages: claims or observations on

applications, models, Industrial designs end utliity
madels; in the axercize of preventive measures: -dnd lp
other actions or simllar procssdings. oo

> 1

To that effect they hersby empowsred to file
applications, formulate deseriptions, amendments.
protests, declarations, oppoaltions, cencelistions,
nullities, sppeales and claims; to pay taxes, quotas sl

. assessments prescribed by law, renounce or walve the

rights granted or in the process of granting; to recelve
all kinds of documents and valuables, giving the
respective reloase of receipt, and, In genersl, to take
before sald authoritiss the necessary steps to such
effact, end any messures that they may deem ponlmng .
to the safeguard of my (our) Interestis) with all the -
other necessary legal powers. E

3"
o

L] '-’
This power includes the fecufty to ratify or confirm
desist, settie and compromise on my (our) bshalf, snd
to substitute this powsr In whols or In part i to
revoke substitutions. At the same time | (We) herety
eppoint RAMIRO CASTRO DUQUE end/or HECTOR
GOMER MEJIA, domiciied In Carvera 7 No. 16-86, Pl
9. my (our) strorney(s) In fact, with powers to recelve
notifications and to designete judicisl and extrajudicial
attomneys.

Granted and signed In Princeton, New Jersey, USA-
of -Apr-ﬂ ‘199 9
Signature BRISTOL-MYERS SQUIBB ; FP.MPAN!'

Nome _ﬁ% F?, )ym'
Title Stepten B. Davis

Associate Counsel Patents

this 14th day



- CERTIFICADO NOTARIAL (BOCIEDAD)

1 Rt

HEY- de de

personalmente comparecié ants m{

1;'éi:hn conozco, v de quisn me consta que firmé el
-apterior documento, debldamante juramentado declaré
. ‘Widijo que 6l es

“#iiMedad legaimente constituida para un periodo de
i*duraclén que Bin no ha terminado; que ol declarants
sdth-autorizado por dicha compafila para sonferir asts
+poyer; que ol sello estampado por él ol ple de tal pode,
%o ¥iombre y representacion de la expresada compafifa,
¢iielsslio oficial de ella; y que ol objeto pars sioual se
. P_ﬂou este instrumento estd comprendido dentro de!
~fagde.sooiedad,

% sdecrito Noterlo hece constar que wvo a la vista las
“:pyuebas de (a existencie de la socledad.

“1Pitédo de
7t teoha

;ly5Aue quien confiers el presente poder: es au
‘.representante.

wi Notario Publico {sallo)

‘_ .. My
Tia
- CERTIFICADO NOTARIAL
PFERSONA NATURAL
.‘I
“Hoy de de » compereci{ercn)
:melml 1
g

“qiquien (es) conozco y me consta que ss(son) la(s)
ipsiwbnals) firmante(s) del documente qus precede Y

c:lmoilry Pubfc of New Jorsay

NOI'I'AIIIIAII.' c.ERT.-I'FICM.'EI @é&;ﬁm: |
\?‘1

Onthia 14th deyof April of 1998

personsily appearad before ms

" Stephen.B. Davis

to me known, munmwmwuﬂ-\'mm
signed the foregoing Instrument wheo being by ma duly
aworn did depose and say thet he {she} is the

Associate Counsel Patents
of BRISTOL-MYERS SQUIBS COMPANY

- .""..'.'l
.yl

Which is legally constituted for e termi not yait Ebiriid,
that deponent Is suthorized by sald Campeny to ¢ojifer
this Power of Attorney: thut the sesl affixed hefsunto
by the deponant in the neme and on- behalf of ssid
Corporstion Is the corporate ges! thereof: shid'thist the
purpose for which this Instrument Is granted is inélGded
within the corporate purposs of company.

The undersignad Notary Public sttests that he hes ¢een -
the documents that prove the existerice of tha
company. .o :

Steteof Delaware
under date of November 13, 1989

and that he (she) who grants the present pmgf
attorney is its Representutive. .-

g'mém

Diane C. Bartram Public

Expires ‘March 8, 2000/,

NOTARIAL
NATURAL PERSON

Onthis 14ath dayof April ‘of 1999

peracnally appsared bafors me

Stephen B. Davis . . =
who is(are) known to me and who | sttest execuisd the

_ foregeing document and he (they) dedisréd he ‘(thay)
‘=quienies) declarsin) que otorgen gi-misme-s Riantis) the documsnt for the uses and purposes therein” .
TR propéaitos que en 61 se exprilibrikaD ¢ N pressed, e .
i nt .
Notario Poblico (s COMENTA Y $E5 Notary Public (Seal)
8 . \ , Bartram °
. Notary Public of New Jerasy
o _wo:anmhﬂm Explres March §, 2000

++ ESOALIZACION ANTE CONSUL COLOMBIANO
. REQUERIDA.

L TN
g

PR

AT

LEGALIZATION BEFORE COLOMBIAN CONBLAL il viliiiimn -



o

TRATUCCION OFICIAL No. 260/99 de las Legalizaciones que se encuen-
tran a continuacién de un Poder otorgado por BRISTOL-MYERS SQUIBB
COMPANY, una sociedad domiciliada en Princenton, New Jersey, Esta-
dos Unldos de América al doctor RAMIRO CASTRO DUQUE y/o HECTOR GO-
MEZ MEJIA, de Santafé de Bogotd, D.C., Colombia, del inglés al es-
pafiol, las cuales para su identificacién se Bellan con el Sello
del Traductor al mismo tiempo que la presente.,-

e e R L e e Lo = 2 AR A S S S W S e

ANEXO3: E1 Poder arriba mencionado, Certificaciones Notariales,Cer-
tificecidén de las Firmas Notariales, Certificacidén del Consulado
General de Colombia en New York, Estado de New York, Estados Unidos
de América, Autenticacién por el Ministerio de Relaciones Exterio-
res de Colombig.-

R e L L o T U W A U G S AT S A Sy

Diane C. Bartram {firmado)
Notario Piblico
HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Mi Comisién Expira el 9 de Marzo del

aflo 2000 -

R e e nr el s T T S A A A A S A AP,

Diane C., Bartram (firmado)
Notario Pdblico

HAY UN SELLO QUE DICE:

Diane C. Bariram

Notario Pdblico de New Jersey

Mi Comisién Expire el 9 de Marzo del
afio 2000

R R Rl L T ok L L B e W S A O Or O U W AR S T N SO AR P IS

Diane C. Bartram (firmado)
Rotario Pdblico

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Mi Comieldén Expira el 9 de Marzo del
afio 2000 )

1S4 FALLA LAIGECA |

| moicers csnnrs v 400 ensinde
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Diagne C. Bartram {firmado)
Notario Pdblico

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Piblico de New Jersey

Mi Comisién Expira el 9 de Marzo del
afio 2000

R S O A S S Y O S U S U S PN U U T,

Diene C, Bartram (firmado)
Notario Pdblico

HAY UN SELLO QUE IICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Mi Comisién Expira el 9 de Marzo del
aflo 2000

+++++++4++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Diane C, Bartram (firmado)
Notario Pdblico .

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Ml Comisidén Expira el 9 de Margzo del
aflo 2000

e R Lt L ok L S o e R R A A U O AP AT S SO P U AP PR AT g

ESTADO DE NEW JERSEY
Condado de Mercer

Yo, CATHERINE DiCOSTANZO, Escribano del Condado de Mercer,

Por Medio del Presente Certifico que Diane C. Bartram, cuyo nom-
bre estd suscrito al reconocimiento, prueba o declarscidén jurada
del instrumento anexo, y en éste escrito, es y era en el momento
de tomar el mismo, un Notario Pblico en y para dicho Estado, re-
8ldeate en dicho Condedo, comisionado Yy ;uramentado y debidamente

In -..l "‘ﬂ_ ." !,‘!!"

P, M e AL




.
cimientos de escrituras u otros inetrumentos escritos, y decla-
raciones juradas para ser registrados en dicho Estado, y que éa-
toy familiarizado con la caligrafia de dicho funcionario, y de
veras creo que la firma es genulna.

Ademds Certifico que la impresién del Sello de Notarios Féblicos
no estd requerida por la ley para ser presentada en mi oficina.

En Testimonio de lo Cual, he firmado el presente de mi pufic y le-
tra y fijado el aello de dichos Condado y Tribunales, en Tranton
este dfa 15 de Abril del A.D. de mil novecientos noventa Y nueve,

Catherine DiConstanzo (fdo.) Escribano del Condado de
Mercer.

SELLO EN RELIEVE.
MR e e e L s T TS WO N WA S,

EN ESPANOL: La Certificacién del Consulado General Hie Colombia en
New York, Estado de New York, Estados Unidos de América bajo el
ndmero 200283 de feche 20 de Abril de 1999; Autenticacién hasta
por el Ministerio de Relaciones Exteriores de Colombia baJo el
mimero 044498 de fecha 29 de Abril de 1999,

(Pagado Impuesto de Timbre y Derechos Consulares por
valor de $57.00 Délares).

sad s eSSl Rl L R R R N R WO SR S O O A W A W S A A N

ES TRADUCCION FIEL Y COMFLETA DE 1LOS DOCUMENTOS ADJUNTOS.

Jl.-
r.- 9al =||- IJ p‘}ﬁm '
fﬁ.-ﬁ'uﬂ'lﬁ!! [ :l:T"TEIE Uﬂﬂi’
ik N il R P

e

Resolucidn nimero 1876 del Ministerio de Justicia.
Fecha: Mayo 3 de 1999.
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. REPUBLICA DE COLOMBIA

ORGANIZACION ELECTORAL

REGISTRADURIA NACIONAL DEL ESTADO CiviL:

REGISTRO CIVIL.DE DEFUNCION

GAVIRI .

wgeme 5562241

4 ) =

5 8§ L 2 B

Cédige

Insp. de Polich

CABTRO DUQUE RAMIRO

Docutnento de identiicacidn (Clazs y nimer o)

Swxo (an Lutras

C-C. Noy' 170322 DE BOGOTA —

 Datos de jn defuncidn

MASCUL.INO

EL A == _J

Lugar do In Defimeiéer Pas - Dopartmante - Fnicplo - m*mhm
COLOMBILA CUNDINAMARCA BOGOTA D.C

Fecha du b defuneién ]
ma 20000141 10 e TP‘IM:;TPM A= 2094375,

Nimerg de cartficado da deluncién

Juzgpdo gug profers s perzanch
Autorkacién [udictl Cortads Miden | X r.DR DIAZ CAMPOSe=
’ Nor 79982662

Availkios ¥ nombras coniets

77 .

fom

e,

M‘o tastigo

Facha da i n
wm (2[00 fa] 1___‘.,.. *
—PADREST—ALION-S0—CASTRO—

MERCEDES™ DUQLUE.
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NOTARIA 35

P Germén Eledzar Moreno L.
OIL CCWLO DE SANTA FE DE BOGOTA, DG~ .- . ' Notario

cawrIFICO ; QuE:

La presente aoty es fiel oopia del oFiginal tomada d?i. istro
oivil de defunoionss 00;1-1 1nd1ntigo, imero: 6 veny

URNTE
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5% HELEDN FLOR: B _f-_ 54
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Radicarin 1 EOAIATE 000ES000 Folios: m' i
Focha LS0): PIGS-U5-65 16140:21 _-

- .. Tranite @ 011 PCT-PTENT 379 FASE WACI 411 PRESENT
= : Depredencias 2620 DIVISION b€ REWS GEACINES

---n- -

'-ﬁ,.-,-.
REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DELE
TRAMITE B w -»{ia-

PATENTE DE INVENCION MODELO DE UTILIDAD

-Imluclﬁn de que se solicita 1a concesidn de una patents. - #)
Dafos de Kentificacién del solicitante o de la persona que se puunta la lolleilud.
Descripclén de {a Invencién.
Dibujos de sar astos partinentes. . SN 0
Comprobants de Plgodnlu establecidas. ] . S 3

. COMPLETA ( INCOMPLETA .{.) . |
DISERO mbusmmu (y .. = PR

Indlcaclbn de que se sollclh el registro de Disefio industrial

Datos de ldentificacion del solicitante o dé la persona que prascnh "

Ja sollcitud. -l

Reprcunhelbn grificao futogriﬁcl del Disefio industrial 0 muestra del YL

Material quelncorporuldlsaﬂo L0 M. G R 'z‘g;,s

Comprobante de pago de las tasas establecidas Tlew) ) e _:-_-f-_"'.;' 2t
(

COMPLETA .( ) - INCOMPLETA - .( ; y
'. 5 . . St ..-'-'lls"';".- .q:‘.‘ ;

ESQUEMADETRAZADO () o :.:- e RETER

- Indicaclon de que solicita el reglstro de un Esquemn de tmdo i) -

- Datos de Identificacion del soiciante o de la panona que. pmentn w
La solicitud. : )
Representacion grafica del esquema de trazado B |
Comprobante de pago de las tasas establecidas. (

COMPLETA ( ) INCOMPLETA -

Firma Responeable/.

Fecha:

e ‘;‘-.a,-
r te
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s
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Industria y Comercio
SUPERINTENDENCIA

Folio yd /3 |
2020 ‘
Bogota DC

Doctor{a)

HECTOR GOMEZ MEJIA

Apoderado(a)

BRISTOL — MYERS SQUIBB COMPANY

REFERENCIA: Radicacién No. 05 43491

Solicitud Intemacional PCT/US2003/035220
Fecha limite inicio fase Nacional 08 — 06 - 2005
Tramite 011

Evento 379

Actuacion 418

Oficio No. 522

Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reGne los requisitos de forma establecidos en la
Decisién 486 de la Comisién de la Comunidad Andina, el Tratado de Cooperacion en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solicitud a la Oficina de

. Comunicaciones para efecto de su publicacién en la Gaceta de Propiedad Industrial.

Camplase
Dado en Bogoij#i DC

95 AL B8

DES DE VERGEL
Jefed Division de Nuevas Creaciones

Al contestar favor indique el nimero de Scducgnm: C-rmJIJ No. 27;23 '3“;55’23 7y10
A i i onmulador: ) 320840 H
radicacién congignado en el sticker Sede CAN: Tr. 0A No. 38-50 3153765 a1 69
Fax: 3 505220. Linea 9800-910 165
Web: www.gic gov.co o-mail: info@sic gov.co
Bognti D.C. - Colombin



