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Diazinopyrimidines  [01] The present invention relates
to diazinopyrimidines, a process for their
manufacture,  compositions comprising the same, and
methods for using the same. In particular, the present
invention relates to pyrimido[4,5-e]oxadiazines. [02]
Protein kinases are a class of proteins (enzymes) that
regulate a variety of cellular  functions. This is
accomplished by the phosphorylation of specific amino
acids on protein  substrates resulting in
conformational alteration of the substrate protein.
The conformational  change modulates the activity of
the substrate or its ability to interact with other
binding partners.  The enzyme activity of the protein
kinase refers to the rate at which the kinase adds
phosphate  groups to a substrate. It can be measured,
for example, by determining the amount of a substrate
that is converted to a product as a function of time.
Phosphorylation of a substrate occurs at the
active-site of a protein kinase. [03] Tyrosine kinases
are a subset of protein kinases that catalyze the
transfer of the  terminal phosphate of adenosine
triphosphate to tyrosine residues on protein
substrates. These  kinases play an important part in
the propagation of growth factor signal transduction
that leads to  cellular proliferation, differentiation
and migration. [04] For example, fibroblast growth
factor (FGF) and vascular endothelial growth factor
(VEGF) have been recognized as important mediators of
tumor promoted angiogenesis. VEGF  activates
endothelial cells by signaling through two high
affinity receptors, one of which is the  kinase insert
domain-containing receptor (KDR).' See Hennequin L. F.
et. al., J. Med. Chem., 2002,  45, 1300. FGF activates
endothelial cells by signaling through the FGF
receptor (FGFR). Solid  tumors depend upon the
formation of new blood vessels (angiogenesis) to grow.
Accordingly,  inhibitors of the receptors FGFR and KDR
that interfere with the growth signal transduction,
and  thus slow down or prevent angiogenisis, are
useful agents in the prevention and treatment of solid
tumors. See Klohs W.E. et. al., Current Opinion in
Biotechnology, 1999, 10, 544. WO 2004/046152
PCT/EP2003/012652  2 [05] Other protein kinases
include mitogen-activated protein kinases (MAP) which
is a  



family of proline-directed serine/threonine kinases
that activate their substrates by dual
phosphorylation. One group of MAP kinases is the p38
kinase group which includes various  isoforms (e.g.,
p38a, p39(3, p38y and p386). The p38 kinases are
responsible for phosphorylating  and activating
transcription factors as well as other kinases, and
are themselves activated by  physical and chemical
stress, pro-inflammatory cytokines and bacterial
lipopolysaccharide. [06] More importantly, the
products of the p38 phosphorylation have been shown to
mediate the production of inflammatory cytokines,
including TNF and IL-1, and cyclooxygenase-2.  Each of
these cytokines has been implicated in numerous
disease states and conditions. For  example, TNF-a is
a cytokine produced primarily by activated monocytes
and macrophages. Its  excessive or unregulated
production has been implicated as playing a causative
role in the  pathogenesis of rheumatoid arthritis.
More recently, inhibition of TNF production has been
shown  to have broad application in the treatment of
inflammation, inflammatory bowel disease, multiple
sclerosis and asthma. [07] TNF has also been
implicated in viral infections, such as HIV, influenza
virus, and  herpes virus including herpes simplex
virus type-1 (HSV-1), herpes simplex virus type-2
(HSV-2),  cytomegalovirus (CMV), varicella-zoster
virus (VZV), Epstein-Barr virus, human herpes virus-6
(HHV-6), human herpesvirus-7 (HHV-7), human
herpesvirus-8 (HHV-8), pseudorabies and
rhinotracheitis, among others. 1081 Similarly, IL-1 is
produced by activated monocytes and macrophages, and
plays a  role in many pathophysiological responses
including rheumatoid arthritis, fever and reduction of
bone resorption. [09] Additionally, the involvement of
p38 has been implicated in stroke, Alzheimer's
disease, osteoarthritis, lung injury, septic shock,
angiogenesis, dermatitis, psoriasis and atopic
dermatitis. J. Exp. Opin. Ther. Patents, (2000) 10(1).
[10] The inhibition of these cytokines by inhibition
of the p38 kinase is of benefit in  controlling,
reducing and alleviating many of these disease states.
WO 2004/046152 PCT/EP2003/012652  3 [ill There are
several examples of synthetic inhibitors for various
protein kinases.  Typically, kinase inhibitors block
the phosphorylation of substrates by tightly
interacting with the  



protein kinase ATP binding site (or "active site").
See WO 98/24432 and Hennequin L. F. et. al., J.  Med.
Chem., 2002, 45, 1300. Several of these compounds
inhibit multiple targets. See also, PCT  Publication
Nos. WO 99/61444, WO 02/18380, and WO 01/64679; and
U.S. Patent No. 6,150,373;  [12] However, there
continues to be a need for compounds that are
effective in inhibiting  the catalytic activity of
protein kinases, in particular FGF and KDR kinases for
treating one or more  types of solid tumors. It is
particularly desirable to provide inhibitors that are
selective for FGF and  KDR. Selectivity is
particularly desired due to a potential concomitant
toxicity and other  undesirable complications that may
follow from inhibiting multiple targets. It is
preferable that  such inhibitors also possess
advantageous bioavailability profiles. [13] In one
aspect of the present invention provides compounds
represented by the  formula: 1 X 2 X\ --Ar1  R~ N N N
N  R2 R3 I  or a pharmaceutically acceptable salt
thereof, wherein RI is hydrogen or alkyl; R2 is alkyl,
haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
cycloalkyl,  cycloalkylalkyl, heteroalkylsubstituted
cycloalkyl, heterosubstituted  cycloalkyl,
heteroalkyl, cyanoalkyl, heterocyclyl,
heterocyclylalkyl, or -Y1- C(O)-Y2 -R11 (where Y1 and
Y2 are independently either absent or an  alkylene
group and R11 is hydrogen, alkyl, haloalkyl, hydroxy,
alkoxy,  amino, monoalkylamino or dialkylamino) ; R3
is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterosubstituted cycloalkyl,  heterocyclyl, aryl,
aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, -alkylene
WO 2004/046152 PCT/EP2003/012652  4 



C(=O)-R4 (where R4 is hydrogen, alkyl, hydroxy,
alkoxy, amino,  monoalkylamino or dialkylamino), or
acyl; Arl is aryl; Xi is 0, NR5, or S, where R5 is
hydrogen or alkyl; and X2 is a bond, 0, NR6, S or CH2,
where R6 is hydrogen or alkyl. [14] The compounds of
formula I and their aforementioned salts are
inhibitors of protein  kinases, and exhibit effective
activity against p38 MAP kinase and FGFR kinase.
Therefore, the  compounds can be used for the
treatment of diseases mediated by the pro-inflammatory
cytokines  such as TNF and IL-l as well as
proliferative disorders such as cancer and restonosis.
[15] Thus, in another aspect, the present invention
relates to methods for the treatment of  p38 MAP
kinase and FGFR kinase mediated diseases or conditions
in which a therapeutically  effective amount of a
compound of formula I is administered to a patient in
need of such treatment.  [16] In yet another aspect,
the present invention relates to methods for preparing
the  compounds described above. [17] In yet still
another aspect, the present invention relates to
methods for preparing  medicaments useful for the
treatment of the p38 MAP kinase and FGFR kinase
mediated diseases  and conditions. [18] "Acyl" means a
moiety -C(O)R, where R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, aryl, aralkyl, heteroaryl,
or heteroaralkyl. [19] "Acylamino" means a moiety
-NR'C(O)R, where R' is hydrogen or alkyl, and R is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl
or phenylalkyl wherein alkyl, cycloalkyl,
cycloalkylalkyl, and phenylalkyl are as defined
herein. Representative examples include, but are  not
limited to formylamino, acetylamino,
cylcohexylcarbonylamino, cyclohexylmethyl-
carbonylamino, benzoylamino, benzylcarbonylamino, and
the like or those specifically exemplified  herein.
[20] "Alkoxy" means a moiety -OR where R is an alkyl
as defined herein e.g., methoxy,  ethoxy, propoxy,
butoxy and the like or those specifically exemplified
herein. WO 2004/046152 PCT/EP2003/012652  5 [21]
"Alkyl" means a linear saturated monovalent
hydrocarbon moiety of one to six  



carbon atoms or a branched saturated monovalent
hydrocarbon moiety of three to six carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, n-butyl,
iso-butyl, tert-butyl, pentyl, and the like or those
specifically exemplified herein. [22] "Alkylthio"
means a group -SR where R is alkyl, e.g. methylthio,
ethylthio,  butylthio and the like or those
specifically exemplified herein. [231 "Alkylsulfonyl"
means a moiety of the formula -S(=O)2R, where R is
alkyl.  Exemplary alkylsulfonyl groups include
methylsulfonyl, ethylsulfonyl, and the like or those
specifically exemplified herein. [241 "Alkoxycarbonyl"
meansa moiety of the formula -COOR, where R is alkyl.
Exemples include methoxycarbonyl, ethoxycarbonyl, and
the like or those specifically exemplified  herein.
[251 "Alkylsulfonyloxy" means a moiety of the formula
-OS(O)2R, where R is alkyl.  [26J "Carbamoyl",
"N-alkyl-carbamoyl" and "N, N-dialkylcarbamoyl" means
a moiety - O-C(=O)-NR2 where both R are hydrogen, one
of R is hydrogen and the other is alkyl, and both R
are independently the same or different alkyl,
respectively. [27] "Carboxamido",
"N-monoalkylcarboxamido", and "N-dialkylcarboxamido"
meansa  moiety of the formula -CONR2, where both R are
hydrogen, one R is hydrogen and the other is  alkyl,
and both R are independently the same or different
alkyl, respectively. [28J "O-N-alkylcarbamate" refers
to a moiety of the formula -OC(=O)NHR, where R is
alkyl. [29] "Alkylene" means a linear saturated
divalent hydrocarbon moiety of one to six  carbon
atoms or a branched saturated divalent hydrocarbon
moiety of three to six carbon atoms,  e.g., methylene,
ethylene, 2,2-dimethylethylene, propylene,
2-methylpropylene, butylene,  pentylene, and the like
or those specifically exemplified herein. [301 "Aryl"
means a monovalent monocyclic or bicyclic aromatic
hydrocarbon ring  which is optionally substituted
independently with one or more substituents,
preferably one, two or  three, substituents preferably
selected from the group consisting of alkyl, hydroxy,
alkoxy, WO 2004/046152 PCT/EP2003/012652  6
alkoxycarbonyl,, carboxamido, N-monoalkylcarboxamido,
N-dialkylcarboxamido,  



alkylsulfonyloxy, carbamoyl, N-alkylcarbamoyl, N,
N-dialkylcarbamoyl, heterocyclyl, cycloalkyl,
haloalkyl, haloalkoxy, heteroalkyl, halo, nitro,
cyano, amino, monoalkylamino, dialkylamino,
methylenedioxy, ethylenedioxy and acyl. More
specifically the term aryl includes, but is not
limited to, phenyl, chlorophenyl, methoxyphenyl,
1-naphthyl, 2-naphthyl, and the derivatives  thereof
or those specifically exemplified herein. [31]
"Cyanoalkyl" refers to an alkyl group, as defined
herein, which is substituted with a  cyano group. [32]
"Cycloalkyl" refers to a saturated monovalent cyclic
hydrocarbon moiety of three to  seven ring carbons
e.g., cyclopropyl, cyclobutyl, cyclohexyl,
4-methyl-cyclohexyl, and the like or  those
specifically exemplified herein. [33]
"Cycloalkylalkyl" means a moiety -RaRb where Ra is an
alkylene group and Rb is  cycloalkyl group as defined
herein, e.g., cyclohexylmethyl, and the like or those
specifically  exemplified herein. [34] "Dialkylamino"
means a moiety -NRR' where R and R' independently
represent an  alkyl, hydroxyalkyl, cycloalkyl, or
cycloalkylalkyl group as defined herein or R and R'
together  form an alkylene group. Representative
examples include, but are not limited to
dimethylamino,  methylethylamino,
di(1-methylethyl)amino, (methyl)hydroxyethyl)amino,
(cyclohexyl)(methyl)amino, (cyclohexyl)(ethyl)amino,
(cyclohexyl)(propyl)amino,
(cyclohexylmethyl)(methyl)amino,
(cyclohexylmethyl)(ethyl)amino 3-piperidinyl-propyl,
and the  like or those specifically exemplified
herein. [35] The terms "halo", "halide", and "halogen"
are used interchangeably herein and refer  to fluoro,
chloro, bromo, or iodo, preferably fluoro and chloro.
[36] "Haloalkyl" means alkyl substituted with one or
more same or different halo atoms,  e.g., -CH2C1,
-CF3, -CH2CF3, -CH2CC13, and the like. [37]
"Heteroalkyl" means an alkyl moiety as defined herein
wherein one, two or three  hydrogen atoms have been
replaced with a substituent independently selected
from the group  consisting of -ORa, NR)R, and -S(O)"Rd
(where n is an integer from 0 to 2), with the WO
2004/046152 PCT/EP2003/012652  7 understanding that
the point of attachment of the heteroalkyl moiety is
through a carbon atom,  



wherein Ra is hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; Rb and R are independently of  each
other hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; and when n is 0, Rd is hydrogen,
alkyl, cycloalkyl, or cycloalkylalkyl, and when n is 1
or 2, Rd is alkyl, cycloalkyl, cycloalkylalkyl,
amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not  limited
to, 2-hydroxyethyl, 3-hydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3- dihydroxypropyl,
1-hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-l- methylpropyl,
2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
amino sulfonylmethyl,  aminosulfonylethyl, amino
sulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl,  methylaminosulfonylpropyl,
and the like or those specifically exemplified herein.
[38] "Heteroalkylsubstituted cycloalkyl" means a
cycloalkyl moiety as defined herein  wherein one, two
or three hydrogen atoms in the cycloalkyl moiety have
been replaced with a  heteroalkyl group with the
understanding that the heteroalkyl moiety is attached
to the cycloalkyl  moiety via a carbon-carbon bond.
Representative examples include, but are not limited
to, 1- hydroxymethylcyclopentyl,
2-hydroxymethylcyclohexyl, and the like or those
specifically  exemplified herein. [39]
"Heterosubstituted cycloalkyl" means a cycloalkyl
moiety as defined herein wherein  one, two or three
hydrogen atoms in the cycloalkyl moiety have been
replaced with a substituent  independently selected
from the group consisting of hydroxy, alkoxy, amino,
acylamino,  monoalkylamino, dialkylamino, oxo (C=O),
imino, hydroximino (=NOH), NR'SO2Rd (where R' is
hydrogen or alkyl and Rd is alkyl, cycloalkyl, amino,
monoalkylamino or dialkylamino), -X-C(O)R  (where X is
0 or NR', R is hydrogen, alkyl, haloalkyl, alkoxy,
amino, monoalkylamino,  dialkylamino, or optionally
substituted phenyl, and R' is H or alkyl), or -S(O)" R
(where n is an  integer from 0 to 2) such that when n
is 0, R is hydrogen, alkyl, cycloalkyl, or
cycloalkylalkyl, and  when n is 1 or 2, R is alkyl,
cycloalkyl, cycloalkylalkyl, amino, acylamino,
monoalkylamino or  dialkylamino. Representative
examples include, but are not limited to, 2-, 3-, or
4- hydroxycyclohexyl, 2-, 3-, or 4-aminocyclohexyl,
2-, 3-, or 4-methanesulfonamido-cyclohexyl, and WO
2004/046152 PCT/EP2003/012652  8 the like, preferably
4-hydroxycyclohexyl, 2-aminocyclohexyl or
4-methanesulfonamido-cyclohexyl  or those specifically
exemplified herein. 



[40] "Heterocyclyl" means a saturated or unsaturated
non-aromatic cyclic moiety of 3 to  8 preferably 6
ring atoms in which one or two ring atoms are
heteroatoms selected from N, 0, or  S(O)S, (where n is
an integer from 0 to 2) preferably N and 0, the
remaining ring atoms being C,  where one or two C
atoms may optionally be replaced by a carbonyl group.
The heterocyclyl may  be optionally substituted
independently with one, two, or three substituents
selected from alkyl,  haloalkyl, heteroalkyl, halo,
nitro, cyano, cyanoalkyl, hydroxy, alkoxy, amino,
monoalkylamino,  dialkylamino, aralkyl, -(X),,-C(O)R
(where X is 0 or NR', n is 0 or 1, R is hydrogen,
alkyl,  haloalkyl, hydroxy (when n is 0), alkoxy,
amino, monoalkylamino, dialkylamino, or optionally
substituted phenyl, and R' is H or alkyl),
-alkylene-C(O)R (where R is OR or NR'R"and R is
hydrogen, alkyl or haloalkyl, and R' and R" are
independently hydrogen or alkyl), or -S(O)" R  (where
n is an integer from 0 to 2) such that when n is 0, R
is hydrogen, alkyl, cycloalkyl, or  cycloalkylalkyl,
and when n is 1 or 2, R is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino,  monoalkylamino or
dialkylamino. More specifically the term heterocyclyl
includes, but is not  limited to, tetrahydropyranyl,
piperidino, N-methylpiperidin-3-yl, piperazino,
N-methylpyrrolidin- 3-yl, 3 -pyrrolidino, morpholino,
thiomorpholino, thiomorpholino- 1 -oxide,
thiomorpholino-1,1- dioxide, pyrrolinyl, imidazolinyl,
N-methanesulfonyl-piperidin-4-yl, and the derivatives
thereof,  preferably morpholin or those specifically
exemplified herein. [41] "Heterocyclylalkyl" means a
moiety -RaR' where Ra is an alkylene group and Rb is a
heterocyclyl group as defined herein. [42]
"Hydroxyalkyl" means a subset of heteroalkyl moiety as
defined herein which is  substituted with one or more,
preferably one, two or three hydroxy groups, provided
that the same  carbon atom does not carry more than
one hydroxy group. Representative examples include,
but are  not limited to, hydroxymethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3 -hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3 -dihydroxypropyl,
2-hydroxy- 1 -hydroxymethylethyl, 2,3 -dihydroxybutyl,
3,4-dihydroxybutyl  and
2-(hydroxymethyl)-3-hydroxypropyl, preferably
2-hydroxyethyl, 2,3-dihydroxypropyl and 1 WO
2004/046152 PCT/EP2003/012652  9
(hydroxymethyl)-2-hydroxyethyl or those specifically
exemplified herein. Accordingly, as used  herein, the
term "hydroxyalkyl" is used to define a subset of
heteroalkyl groups. 



[431 "Leaving group" has the meaning conventionally
associated with it in synthetic  organic chemistry,
i.e., an atom or a group capable of being displaced by
a nucleophile and includes  halo (such as chloro,
bromo, and iodo), alkanesulfonyloxy, arenesulfonyloxy,
alkylcarbonyloxy  (e.g., acetoxy), arylcarbonyloxy,
mesyloxy, tosyloxy, trifluoromethanesulfonyloxy,
aryloxy (e.g.,  2,4-dinitrophenoxy), methoxy,
N,O-dimethylhydroxylamino, and the like. [441
"Monoalkylamino" means a moiety -NHR where R is an
alkyl, hydroxyalkyl,  cycloalkyl, or cycloalkylalkyl
group as defined above, e.g., methylamino,
(1-methylethyl)amino,  hydroxyethylamino,
cyclohexylamino, cyclohexylmethylamino,
cyclohexylethylamino, and the like.  [451 "Optionally
substituted phenyl" means a phenyl ring which is
optionally substituted  independently with one or more
substituents, preferably one or two substituents
selected from the  group consisting of alkyl, hydroxy,
alkoxy, alkoxycarbonyl,, carboxamido, N-
monoalkylcarboxamido, N-dialkylcarboxamido,
alkylsulfonyloxy, carbamoyl, N-alkylcarbamoyl,  N,
N-dialkylcarbamoyl, heterocyclyl, cycloalkyl,
haloalkyl, haloalkoxy, heteroalkyl, heterocyclyl,
cycloalkyl, monoalkylamino, dialkylamino, halo, nitro,
cyano, amino, methylenedioxy,  ethylenedioxy, and acyl
or those specifically exemplified herein. [461
"Pharmaceutically acceptable excipient" means an
excipient that is useful in  preparing a
pharmaceutical composition that is generally safe,
non-toxic and neither biologically  nor otherwise
undesirable, and includes excipient that is acceptable
for veterinary use as well as  human pharmaceutical
use. A "pharmaceutically acceptable excipient" as used
in the specification  and claims includes both one and
more than one such excipient. [47) "Pharmaceutically
acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the
desired pharmacological activity of the parent
compound. Such salts include: (1) acid addition salts,
formed with inorganic acids such as  hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or  formed with organic
acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic  acid, glycolic acid,
pyruvic acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, WO 2004/046152
PCT/EP2003/012652  10 fumaric acid, tartaric acid,
citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
acid, cinnamic  acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,
2- 



hydroxyethanesulfonic acid, benzenesulfonic acid,
4-chlorobenzenesulfonic acid, 2- naphthalenesulfonic
acid, 4-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]-oct- 2-ene-1-carboxylic acid,
glucoheptonic acid, 3-phenylpropionic acid,
trimethylacetic acid, tertiary  butylacetic acid,
lauryl sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic  acid, stearic acid,
muconic acid, and the like; or (2) salts formed when
an acidic proton present in  the parent compound
either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth  ion, or an aluminum ion;
or coordinates with an organic base such as
ethanolamine, diethanolamine,  triethanolamine,
tromethamine, N-methylglucamine, and the like. [48]
The terms "pro-drug" and "prodrug" are used
interchangeably herein and refer to any  compound
which releases an active parent drug according to
Formula I in vivo when such prodrug  is administered
to a mammalian subject. Prodrugs of a compound of
Formula I are prepared by  modifying one or more
functional group(s) present in the compound of Formula
I in such a way that  the modification(s) may be
cleaved in vivo to release the parent compound.
Prodrugs include  compounds of Formula I wherein a
hydroxy, amino, sulfhydryl, carboxy or carbonyl group
in a  compound of Formula I is bonded to any group
that may be cleaved in vivo to regenerate the free
hydroxyl, amino, or sulfhydryl group, respectively.
Examples of prodrugs include, but are not  limited to,
esters (e.g., acetate, dialkylaminoacetates, formates,
phosphates, sulfates, and benzoate  derivatives) and
carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy functional groups,  esters groups (e.g. ethyl
esters, morpholinoethanol esters) of carboxyl
functional groups, N-acyl  derivatives (e.g. N-acetyl)
N-Mannich bases, Schiff bases and enaminones of amino
functional  groups, oximes, acetals, ketals-and enol
esters of ketone and aldehyde functional groups in
compounds of Formula I, and the like, See Bundegaard,
H. "Design of Prodrugs" p1-92, Elesevier,  New
York-Oxford (1985). [49] "Protecting group" refers to
a grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that
reactivity. Examples of protecting groups can  be
found in T.W. Green and P.G. Futs, Protective Groups
in Organic Chemistry, (Wiley, 2nd ed. WO 2004/046152
PCT/EP2003/012652  11 1991) and Harrison and Harrison
et al., Compendium of Synthetic Organic Methods, Vols.
1-8  (John Wiley and Sons, 1971-1996). Representative
amino protecting groups include, formyl,  



acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl
(CBZ), tert-butoxycarbonyl (Boc), trimethyl silyl
(TMS), 2-trimethylsilyl-ethanesulfonyl (SES), trityl
and substituted trityl groups, allyloxycarbonyl,
9-fluorenylmethyloxycarbonyl (FMOC),
nitro-veratryloxycarbonyl (NVOC), and the like.
Representative hydroxy protecting groups include those
where the hydroxy group is either acylated  or
alkylated such as benzyl, and trityl ethers as well as
alkyl ethers, tetrahydropyranyl ethers,  trialkylsilyl
ethers and allyl ethers. [50] "Treating" or
"treatment" of a disease includes: (1) preventing the
disease, i.e.,  causing the clinical symptoms of the
disease not to develop in a mammal that may be exposed
to or  predisposed to the disease but does not yet
experience or display symptoms of the disease; (2)
inhibiting the disease, i.e., arresting or reducing
the development of the disease or its clinical
symptoms; or (3) relieving the disease, i.e., causing
regression of the disease or its clinical  symptoms.
[51] In reference to a chemical reaction, the terms
"treating", "contacting" or "reacting"  are used
interchangeably herein and refer to adding or mixing
two or more reagents under  appropriate conditions to
produce the indicated and/or the desired product. It
should be appreciated  that the reaction which
produces the indicated and/or the desired product may
not necessarily result  directly from the combination
of two reagents which were initially added, i.e.,
there may be one or  more intermediates which are
produced in the mixture which ultimately leads to the
formation of  the indicated and/or the desired
product. [52] "A therapeutically effective amount"
means the amount of a compound that, when
administered to a mammal for treating a disease, is
sufficient to effect such treatment for the  disease.
The "therapeutically effective amount" will vary
depending on the compound, the disease  and its
severity and the age, weight, etc., of the mammal to
be treated. [53] The abbreviations used herein are as
follows: [54] MCPBA: m-chloroperbenzoic acid or
3-chloroperbenzoic acid.  [55] NMP:
N-methylpyrrolidine. WO 2004/046152 PCT/EP2003/012652
12  [56] THF: tetrahydrofuran. [57] DMF:
dimethylformamide. 



[58] TLC: thin layer chromatography.  [59] EtOAc:
ethyl acetate. [60] In one aspect, the present
invention provides a compound of the formula:  Ar1  R~
N N N N  RZ R3  I or a pharmaceutically acceptable
salt thereof, where R', R2, R3, X1, X2, and Arl are as
defined in the  Summary of the Invention above. [61]
With respect to Compound of Formula I above:  [62]
Preferably, R1 is hydrogen. [63] Preferably, R2 is
heteroalkyl, cycloalkyl, heterocyclyl,
heterosubstituted cycloalkyl,  heteroaryl or an aryl.
More preferably, R2 is heteroalkyl, aryl or
heterocyclyl. In one embodiment,  R2 is optionally
substituted phenyl. Still more preferably, R2 is
heterocyclylphenyl,  alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl,
halophenyl, hydroxyphenyl,  acylphenyl, cyanophenyl,
alkoxycarbonylphenyl, carboxamidophenyl,
N-alkylcarboxamidophenyl,
N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl,
carbamoylphenyl, N- alkylcarbamoylphenyl, and
N,N-dialkylcarbamoylphenyl. Examples include
4-morpholinophenyl,  3-methylthiophenyl,
3-methylsulfinylphenyl, 3-methylsulfonylphenyl,
phenyl, 4-fluorophenyl, 3- chlorophenyl,
3-acetylphenyl, 3-cyanophenyl,
3-methoxylcarbonyl-phenyl, 3-amidophenyl, 3-
methylsulfonyloxy-phenyl, 3-(methylamido)phenyl, and
3-N-methylcarbamoylphenyl. In yet  another embodiment,
R2 is: NH  OAO ( " O ; OH ; HO OH; 1 I ; H O; 0 ; or
HO OH WO 2004/046152 PCT/EP2003/012652  13 [64]
Preferably, R3 is hydrogen, alkyl, aryl, cycloalkyl,
heterocyclyl, heterosubstituted  cycloalkyl or
heteroalkyl. More preferably, R3 is methyl,
heteroalkyl (e.g. 1 -methyl-hydroxypropyl  



or 2-dimethylaminoethyl), heterosubstituted cycloalkyl
(e.g. 3-methoxy-cyclopentyl) or  heterocyclyl. [65]
Preferably, X1 is preferably CH2 or 0. More preferably
X1 is 0. [66] Preferably, X2 is a bond, NR6 or CH2,
where R6 is hydrogen or alkyl. More  preferably, X2 is
a bond. [67] Preferably, Arl is a phenyl that is
optionally substituted independently with one or  more
of halogen, alkyl (preferably methyl),
trifluoromethyl, alkoxy (preferably methoxy),
trifluoromethoxy, cyano, nitro, amino or dialkylamino
(preferably dimethylamino). In certain  embodiments,
Arl is 2-halophenyl, 4-halophenyl, 2,4-dihalophenyl,
2,6-dihalophenyl, 2-alkylphenyl  (preferably
2-methylphenyl), 1-alkoxyphenyl, 2-alkoxyphenyl,
4-alkoxyphenyl, 3,5- dialkoxyphenyl,
2-halo-5-alkoxyphenyl or
2-dialkylamino-6-fluorophenyl. In another embodiment
Arl is 2,6-dichlorophenyl. [68] Still further,
combinations of the preferred groups described herein
will form other  preferred embodiments. For example,
in one particularly preferred embodiment R' is
hydrogen, R2  is heteroalkyl, heterocyclyl or alkyl,
R3 is alkyl, aryl, and heterocyclyl, X1 is 0, X2 is a
bond, and  Arl is an optionally substituted phenyl. In
this manner, a variety of preferred compounds are
embodied within the present invention. [69] Some of
the representative Compounds of Formula I are shown in
Table 1 below:  Table 1. Representative Compounds of
Formula I: WO 2004/046152 PCT/EP2003/012652  14 Cpd.
No. Structure M.Pt. C MS (M+H) Example  Cl 1  NJ' N
171.0-172.1 360.2 1  N N N F  N'`N N'N 344.2  2 O0 O\



N O / I  3 HN1N N'N 348.1458 6  o\ RI  O 4 HNN ,
362.1614 10 /  Cl N O \ 1 5 HN'j"N NN Cl 386.0574 14
Cl N O I  6 HN N N'N 404.0482 15  F WO 2004/046152
PCT/EP2003/012652  15 Cpd. No. Structure M.Pt. C MS
(M+H) Example  CI O 7 HNN N N CI 420.0183 16  / I CI
CI /  N-- O \  HN~N N CI 8 OH 428.0676 17  / I F ~ O
F F  O 



CI  N \ O \ I  i 9 HNN I N OH l 411.0524 18  F O  N F
F CI /  N ~ O \ I  I I O HNN N .N cI 444.0628 19  O \
0 cI  N"', O 11 HN N N 'N cI 429.0632 20  HZN \ 0 WO
2004/046152 PCT/EP2003/012652  16 Cpd. No. Structure
M.Pt. C MS (M+H) Example  cI O  12 HNN N 'N Cl 22  SSI
C CI  N \ CO 13 HN" 'N 'N Cl 402.0523 23  H 



O bl_____  CI / O Y 14 HN N N'N Cl 480.0300 24  S 0 cI
~  N \ o \ I 15 HN N N,'N I 443.0791 25  /I /b \  0 cI
N O I  16 HN'N N'N Cl 459.0740 26  0 o'  O O 17
378.1566 30  HN N NN WO 2004/046152 PCT/EP2003/012652
17 Cpd. No. Structure M.Pt. C MS (M+H) Example  O~
~11111 OO18 HNNN' IN 396.1471 31  F /  O \ I O/ 



19 HN N N N 348.1459 35  Ol O \ i  J\ - N 20 HN N I
366.1365 36  /I \ F CI  O ao" 21 HNN N'N 382.1072 40
/ I 22 HN31N N'N 348.1458 44 WO 2004/046152
PCT/EP2003/012652  18 Cpd. No. Structure M.Pt. C MS
(M+H) Example  F N 0 23 HN N N 'N F 353.1088 48  / I
\I / F  N \ 0 \ 1 24 HNN N'N F 353.1092 52  I F  0 25
HNN NN /N\ 55  cl / 0 2  



26 N Cl -s I Cl  O P-- cl 27 N 2  N O CI  O 28 ~7y \ N
N TI CI 2  N _ H  O O nl  9 c' 192.2-200.3 471 64  2 N
N'N N H I WO 2004/046152 PCT/EP2003/012652  19 Cpd.
No. Structure M.Pt. C MS (M+H) Example  Br II o  30 I
S N N NN 460 62  II H 0  



CN Br 31 \ N N 482 63  / aI [70] Additional examples
of groups corresponding to R1, R2 and R3 maybe found
in U.S.  Patent Application US 2003-0171584, (R' and
R2 in the present invention correspond to R2 and R1
in USSN `584). Additional examples of groups
corresponding to R' and R2 can also be found in US
6,451,804 and US 6,506,749. These examples include,
without limitation, 3-hydroxy-2-methylprop- 2-yl,
3-hydroxy-prop-2-yl, 2-hydroxypropyl,
2,3-dihydroxypropyl, 2,4-dihydroxybutyl, 2-carboxy-
1-methylethyl, 1-hydroxybut-2-yl,
1,3-dihydroxyprop-2-yl,
1-hydroxymethyl-cyclopent-l-yl, 1-
hydroxymethyl-cyclohex-1-yl, 4-hydroxycyclohexyl,
4-methoxycyclohexyl, 4-(2-methoxyethyl)- cyclohexyl,
4-hydroxy-cyclohexylmethyl,
4-(2,3-dihydroxypropoxy)-cyclohexyl, 4-acetoxy-cyclo-
hexyl, 4-carbamoyloxy-cyclohexyl,
4-(N-methyl)carbamoyloxy-cyclohexyl,
4-allyloxy-cyclohexyl,
4-methoxycarbonyloxy-cyclohexyl, benzyl,
4-oxo-cyclohexyl, 1,4-dioxaspiro[4.5]dec-8-yl, 3-
hydroxymethyl-3-methyl-1,5-dioxaspiro[5.5]undec-7-yl,
2,4-dioxo-1,3-diazaspiro[4.5]dec-8-yl, 4-
hydroximino-cyclohexyl, 4-aminocyclohexyl,
4-methanesulfonylamino-cyclohexyl, 4-N,N-di-
methylsulfamylamino-cyclohexyl, piperidin-4-yl,
N-benzylpiperidin-4-yl, N-(2-hydroxyethyl)-
piperidin-4-yl,
N-(2,3-dihydroxypropyl)-piperidin-4-yl,
N-(2-cyanoethyl)-piperidin-4-yl, N-(cyano-
methyl)-piperidin-4-yl,
4-ethoxycarbonyl-piperidin-4-yl,
1-carbamoylmethyl-piperidin-4-yl, 1-(2-
methoxycarbonyl)ethyl-piperidin-4-yl,
1-carbamoylmethyl-piperidin-4-ylmethyl, 1-(2-methoxy-
carbonyl)ethyl-piperidin-4-ylmethyl,
1-methanesulfonyl-piperidin-4-yl,
1-(2,2,2-trifluoroethyl)- piperidin-4-yl,
1-(2,2,2-trifluoroethyl)piperidin-4-ylmethyl,
1-(2-cyanoethyl)-piperidin-4-yl, 1-(2-
cyanoethyl)-piperidin-4-ylmethyl,
tetrahydropyran-4-yl, 4-fluorophenyl, 3-chorophenyl,
3-acetyl- phenyl, 3-cyanophenyl,
3-methoxycarbonyl-phenyl, 3-carbamoylphenyl,
3-(t-butyl-dimethylsilyl WO 2004/046152
PCT/EP2003/012652  20 oxy)phenyl, 3-hydroxyphenyl,
3-methanesulfonyloxyphenyl,
3-(N-methylcarbamoyl)phenyl, 3-
(N,N-dimethylcarbamoyloxy)phenyl, 3-methylthiophenyl,
3-methanesulfinylphenyl, 2-(pyrrolidin- 1-yl)ethyl,
2-(N,N-diethylamino)ethyl, 2-(N,N-dimethylamino)ethyl,
piperid-4-yl, 1,3-diethoxy- prop-2-yl,
2,2,2-trifluoroethyl, ethoxycarbonylmethyl,
carboxymethyl, N,N-dimethylcarbamoyl- methyl,
2-methylthioethyl,
3-(N,N-dimethylamino)-2,2-dimethylpropyl,
1-methylpiperid-4-yl,  



cyanomethyl, methoxycarbonylmethyl,
2-(triisopropylsilyloxy)ethyl, 2-hydroxyethyl,
2-trimethyl- silylethyloxymethyl,
2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl,
2-(morpholin-4-yl)ethyl, 3- (morpholin-4-yl)propyl,
2-(2-oxo-imidazolidin-1-yl)ethyl,
2-(2-oxo-pyrrolidin-1-yl)ethyl, and 1,1-
dioxo-tetrahydrothiophen-3-yl. More specifically the
present invention provides: 1 i. A compound of the
formula: X), ---X~Ar,  R i l l I a--, ,N  N N N 2 Rz R
3  3 I 4 or a pharmaceutically acceptable salt
thereof,  5 wherein 6 Rl is hydrogen or alkyl; 7 R2 is
alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, 8 cycloalkylalkyl,
heteroalkylsubstituted cycloalkyl, heterosubstituted 9
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl,
heterocyclylalkyl, or -Y1- 10 C(O)-Y2 -R" (where Yl
and Y2 are independently either absent or an 11
alkylene group and R11 is hydrogen, alkyl, haloalkyl,
hydroxy, alkoxy,  12 amino, monoalkylamino or
dialkylamino); 13 R3 is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterosubstituted cycloalkyl,  14
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl,
cyanoalkyl, -alkylene WO 2004/046152 PCT/EP2003/012652
21 15 C(=O)-R4 (where R4 is hydrogen, alkyl, hydroxy,
alkoxy, amino,  16 monoalkylamino or dialkylamino), or
acyl; 17 Arl is aryl; 18 X1 is 0, NR5 or S, where R5
is hydrogen or alkyl; and 



19 X2 is a bond, 0, NR6, S or CH2, where R6 is
hydrogen or alkyl.  1 ii. The compound according to i.
of the formula:  Xl ArI N~N N  I 2 R2 R3 1 iii. The
compound according to ii., wherein X1 is O. 1 iv. The
compound according to iii., wherein R1 is hydrogen. 1
v. The compound according to iv., wherein R3 is
hydrogen, alkyl, aryl,  2 cycloalkyl, heterocyclyl,
heterosubstituted cycloalkyl or heteroalkyl. 1 vi. The
compound according to v., wherein R3 is alkyl,
heterocyclyl,  2 heterosubstituted cycloalkyl or
heteroalkyl. 1 vii. The compound according to iv.,
wherein R2 is heteroalkyl, cycloalkyl,  2
heterocyclyl, heterosubstituted cycloalkyl, heteroaryl
or aryl. 1 viii. The compound according to vii.,
wherein R2 is optionally substituted  2 phenyl. 3  4
ix. The compound according to viii.,wherein R2 is
heterocyclylphenyl,  5 alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl, 6
halophenyl, hydroxyphenyl, aaylphenyl, cyanophenyl,
alkoxycarbonylphenyl, WO 2004/046152 PCT/EP2003/012652
22 7 carboxamidophenyl, N-alkylcarboxamidophenyl, N,N
8 dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl,
carbamoylphenyl, N- 9 alkylcarbamoylphenyl or
N,N-dialkylcarbamoylphenyl 1 x. The compound according
to ix, wherein R3 is alkyl, heterocyclyl,  2
heterosubstituted cycloalkyl or heteroalkyl. 1 xi. The
compound according to vii., wherein Arl is
2-halophenyl, 4-halophenyl,  2 2,4-dihalophenyl,
2,6-dihalophenyl, 2-alkylphenyl, 1-alkoxyphenyl, 2 3
alkoxyphenyl, 4-alkoxphenyl, 3,5-dialkoxyphenyl,
2-halo-5-alkoxyphenyl or  



4 2-dialkylamino-6-fluorophenyl. 1 xii. The compound
according to ii., wherein RI is hydrogen. 1 xiii. The
compound according to xii., wherein R2 is heteroalkyl,
cycloalkyl,  2 heterocyclyl, heterosubstituted
cycloalkyl, heteroaryl or aryl. 1 xiv. The compound
according to xiii., wherein R3 is hydrogen, alkyl,
aryl,  2 cycloalkyl, heterocyclyl, heterosubstituted
cycloalkyl or heteroalkyl. 1 xv. The compound
according to xiv., wherein Arl is 2-halophenyl,
4-halophenyl,  2 2,4-dihalophenyl, 2,6-dihalophenyl,
2-alkylphenyl, 1-alkoxyphenyl, 2 3 alkoxyphenyl,
4-alkoxphenyl, 3,5-dialkoxyphenyl,
2-halo-5-alkoxyphenyl or  4
2-dialkylamino-6-fluorophenyl. 1 xvi. The compound
according to i., wherein X2 is a bond or CH2. 1 xvii.
The compound according to xvi., wherein R3 is
hydrogen, alkyl, aryl,  2 cycloalkyl, heterocyclyl,
heterosubstituted cycloalkyl or heteroalkyl.  3 WO
2004/046152 PCT/EP2003/012652  23 xviii. The compound
according to xvii., wherein R1 is hydrogen.The
compound  according to xviii., wherein R2 is
heteroalkyl, heterocyclyl, or  heterosubstituted
cycloalkyl. xix. The compound according to xix.,
wherein Xl is 0.  5 xx. A composition comprising: (a)
a compound of i.; and (b) a pharmaceutically
acceptable excipient. xxi. A method for treating a p38
MAP kinase mediated disorder comprising 10
administering to a patient in need of such treatment,
an effective amount of a  compound of L. xxii. The
method of xxii., wherein the p38 mediated disorder is
arthritis, Crohn's  disease, inflammatory bowel
disease, adult respiratory distress syndrome, or
chronic obstructive pulmonary disease. 15 xxiii. The
method of xxii., wherein the p38 mediated disorder is
Alzheimer's  



disease. xxiv. A method for treating an FGFR kinase
mediated disorder comprising  administering to a
patient in need of such treatment, an effective amount
of a  compound of L. 20 xxv. The method of xxv.
wherein the FGFR kinase mediated disorder is
atherosclerosis, restenosis or cancer. xxvi. A method
for producing a compound of the formula: 1 X 2  ~--Ar
N N N N  R2 R3  I WO 2004/046152 PCT/EP2003/012652  24
said method comprising the steps of contacting a
compound of the formula:  i z X\ /X~A  7 _N  S(o)n N N
R3  with an amine compound of the formula R1R2NH to
produce a compound of Formula.  5 wherein R1 is
hydrogen or alkyl; R2 is alkyl, haloalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted  cycloalkyl, heteroalkyl,
cyanoalkyl, heterocyclyl, heterocyclylalkyl or Y1 10
C(O)-Y2 -R11 (where Y' and Y2 are independently either
absent or an  alkylene group and R" is hydrogen,
alkyl, haloalkyl, hydroxy, alkoxy,  



amino, monoalkylamino or dialkylamino); R3 is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, aryl, aralkyl,  haloalkyl, heteroalkyl,
cyanoalkyl, -alkylene-C(=O)-R4 (where R4 is 15
hydrogen, alkyl, hydroxy, alkoxy, amino,
monoalkylamino or dialkylamino)  or acyl; Art is aryl;
X1 is 0, NR5 or S, where R5 is hydrogen or alkyl; X2
is a bond, 0, NR6, S or CH2, where R6 is hydrogen or
alkyl;  20 n is an integer from 0 to 2; and R7 is an
alkyl group. xxvii. The method of xxvii. wherein:  R1
is hydrogen; R2 is heteroalkyl, cycloalkyl,
heterocyclyl, heterosubstituted cycloalkyl, heteroaryl
or  25 aryl; R3 is hydrogen, alkyl, aryl, cycloalkyl,
heterocyclyl, heterosubstituted cycloalkyl or
heteroalkyl; WO 2004/046152 PCT/EP2003/012652  25  Arl
is aryl; Xi is O; 5 X2 is a bond; and  nis 1 or 2..
xxix. A compound of the Formula: R~ 'N  S(O),, N 3  10
wherein n is 0, 1, or 2; R3 is hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl,
aralkyl,  haloalkyl, heteroalkyl, cyanoalkyl,
-alkylene-C(=O)-R4 (where R4 is  



hydrogen, alkyl, hydroxy, alkoxy, amino,
monoalkylamino or dialkylamino)  15 or acyl; R7 is
alkyl;  Arl is aryl; Xl is 0, NR5 or S, where R5 is
hydrogen or alkyl; and X2 is a bond, 0, NR6, 0 or CH2,
where R6 is hydrogen or alkyl.  20 xxx. The compound
of x., wherein R3 is methyl. xxxi. The compound of
xxx., wherein R2 is 4-(morpholin-4-yl)phenyl.  xxxii.
The compound of xxxi., wherein Arl is 2-bromophenyl.
xxxiii. The compound of xxxi., wherein Arl is
2,6-dichlorophenyl.  25 xxxiv. The compound of xxx,
wherein R2 is 3-methylsulfinylphenyl.  xxxv. The
compound of xxxiv., wherein Arl is 2-bromophenyl. WO
2004/046152 PCT/EP2003/012652  26 Further more
specific embodiments of the present invention are the
following:  A. A compound of the formula: 1 2 Ar  R~,,
N a-;, N  N N 5 R2 R3  I  or a pharmaceutically
acceptable salt thereof,  wherein R1 is hydrogen or
alkyl; 10 R2 is alkyl, haloalkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted  



cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl,
heterocyclylalkyl, or -Y1- C(O)-Y2 -R' 1 (where Y' and
Y2 are independently either absent or an  alkylene
group and R1' is hydrogen, alkyl, haloalkyl, hydroxy,
alkoxy, 15 amino, monoalkylamino or dialkylamino); R3
is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterosubstituted cycloalkyl,  heterocyclyl, aryl,
aralkyl, haloalkyl, heteroalkyl, cyanoalkyl,
-alkylene- C(=O)-R4 (where R4 is hydrogen, alkyl,
hydroxy, alkoxy, amino,  monoalkylamino or
dialkylamino), or acyl; 20 Arl is aryl; X1 is 0, NR5
or S, where R5 is hydrogen or alkyl; and X2 is a bond,
0, NR6, S or CH2, where R6 is hydrogen or alkyl.  B.
The compound according to A of the formula: Xl ArI  I
I N~N NN  '2 1  R R3 WO 2004/046152 PCT/EP2003/012652
27 C. The compound according to A or B, wherein X' is
O.D. The compound according to  anyone of A-C, wherein
Rl is hydrogen.E. The compound according to anyone of
A-D, wherein  R3 is hydrogen, alkyl, aryl, cycloalkyl,
heterocyclyl, heterosubstituted cycloalkyl or
heteroalkyl.  5 F. The compound according to anyone of
A-E, wherein R3 is alkyl,  heterocyclyl,
heterosubstituted cycloalkyl or heteroalkyl. G. The
compound according to anyone of A-F, wherein R3 is
alkyl. H. The  10 compound according to anyone of A-G,
wherein R2 is heteroalkyl, cycloalkyl, heterocyclyl,
heterosubstituted cycloalkyl, heteroaryl or aryl. I.
The compound according to anyone of A-H, wherein R2 is
optionally  substituted phenyl. 



15 J. The compound according to anyone of A-I,wherein
R2 is heterocyclylphenyl,  alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl,
halophenyl, hydroxyphenyl,  acylphenyl, cyanophenyl,
alkoxycarbonylphenyl, carboxamidophenyl,
N-alkylcarboxamidophenyl,
N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl,
carbamoylphenyl, N- alkylcarbamoylphenyl or
N,N-dialkylcarbamoylphenyl 20 K. The compound
according to anyone of A-J, wherein R2 is
heterocyclylphenyl, alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl or
halophenyl. L. The compound according to anyone of
A-K, wherein Arl is 2-halophenyl, 4- 25 halophenyl,
2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl,
1-alkoxyphenyl, 2-alkoxyphenyl, 4- alkoxphenyl,
3,5-dialkoxyphenyl, 2-halo-5-alkoxyphenyl or
2-dialkylamino-6-fluorophenyl. M. A composition
comprising: (a) a compound of anyone of A-L; and WO
2004/046152 PCT/EP2003/012652  28 (b) a
pharmaceutically acceptable excipient. N. A method for
treating a p38 MAP kinase mediated disorder comprising
administering to a patient in need of such treatment,
an effective amount of a compound of anyone  5 of A-L.
0. The method of N, wherein the p38 mediated disorder
is arthritis, Crohn's  disease, inflammatory bowel
disease, adult respiratory distress syndrome, or
chronic obstructive  pulmonary disease. P. The method
of N, wherein the p38 mediated disorder is Alzheimer's
disease.  10 Q. A method for treating an FGFR kinase
mediated disorder comprising  administering to a
patient in need of such treatment, an effective amount
of a  compound of anyone of A-L. 15 R. The method of Q
wherein the FGFR kinase mediated disorder is
atherosclerosis, restenosis or cancer. 



S. The use of a compound as claimed in anyone of A-L
for the preparation of a  medicament for the treatment
of a disorder as specified in anyone of N-R or  20 for
the treatment of cancer in general. T. A process for
producing a compound as claimed in anyone of A-L said
process comprising the steps of contacting a compound
of the formula:  ~ 2 NII X' /X -Ar  R~ N  S(O)0 N R3
with an amine compound of the formula RIRZNH, 25
wherein Rl is hydrogen or alkyl; WO 2004/046152
PCT/EP2003/012652  29 R2 is alkyl, haloalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted  cycloalkyl, heteroalkyl,
cyanoalkyl, heterocyclyl, heterocyclylalkyl or -Y1-
C(O)-Y2 -R1' (where Y1 and Y2 are independently either
absent or an 5 alkylene group and R11 is hydrogen,
alkyl, haloalkyl, hydroxy, alkoxy,  amino,
monoalkylamino or dialkylamino); R3 is hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
aryl, aralkyl,  haloalkyl, heteroalkyl, cyanoalkyl,
-alkylene-C(=O)-R4 (where R4 is  hydrogen, alkyl,
hydroxy, alkoxy, amino, monoalkylamino or
dialkylamino)  10 or acyl; Arl is aryl; X1 is 0, NR5
or S, where R5 is hydrogen or alkyl; X2 is a bond, 0,
NR6, S or CH2, where R6 is hydrogen or alkyl;  n is an
integer from 0 to 2; and 15 RC is an alkyl group. 



U. A compound of the Formula: 1 2 X'-~ Ar1  N R, N
S(O). N N  R3  wherein 20 n is 0, 1, or 2; R3 is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, aryl, aralkyl,  haloalkyl, heteroalkyl,
cyanoalkyl, -alkylene-C(=O)-R4 (where R4 is  hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or
dialkylamino)  or acyl; 25 R7 is alkyl;  Arl is aryl;
X1 is 0, NR5 or S, where R5 is hydrogen or alkyl; and
WO 2004/046152 PCT/EP2003/012652  30 X2 is a bond, 0,
NR6, 0 or CH2, where R6 is hydrogen or alkyl.  V. The
compound of K, wherein R3 is methyl. W. The compound
of V, wherein R2 is 4-(morpholin-4-yl)phenyl.  5 X.
The compound of W, wherein Art is 2-bromophenyl. Y.
The compound of W, wherein Arl is 2,6-dichlorophenyl.
Z. The compound of V, wherein R2 is
3-methylsulfinylphenyl.  ZA. The compound of Z,
wherein Arl is 2-bromophenyl. 10 [71] The compounds of
the present invention can exist in unsolvated forms as
well as solvated forms,  including hydrated forms and
are intended to be encompassed within the scope of the
invention.  Furthermore, as stated above, the present
invention also includes all pharmaceutically
acceptable  salts of the compounds along with prodrug
forms of the compounds and all stereoisomers whether 



15 in a pure chiral form or a racemic mixture of other
forms of mixture. 172] Some compounds of the present
invention can exist in a tautomeric form which are
also intended to be encompassed within the scope of
the present invention. [731 The compounds of formula I
are capable of further forming pharmaceutically
acceptable acid addition salts. All of these forms are
also contemplated within the scope of the  20 claimed
invention. [74] Pharmaceutically acceptable acid
addition salts of the compounds of formula I  inlcude
salts derived from inorganic acids such as
hydrochloric, nitric, phosphoric, sulfuric,
hydrobromic, hydriodic, phosphorus, and the like, as
well as the salts derived from organic acids,  such as
aliphatic mono- and dicarboxylic acids,
phenyl-substituted alkanoic acids, hydroxy alkanoic 25
acids, alkanedioic acids, aromatic acids, aliphatic
and aromatic sulfonic acids, etc. Such salts  include
sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,
nitrate, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate,  propionate,
caprylate, isobutyrate, oxalate, malonate, succinate,
suberate, sebacate, fumarate,  maleate, mandelate,
benzoate, chlorobenzoate, methylbenzoate,
dinitrobenzoate, pthalate, 30 benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate,
maleate, tartarate, methane- sulfonate, and the like.
Also contemplated are salts of amino acids such as
arginate, aspartate, WO 2004/046152 PCT/EP2003/012652
31 glutamate and the like and gluconate, galacturonate
(see, for example, Berge et al., "Pharmaceutical
Salts," J. of Pharmaceutical Science, 1977, 66, 1-19).
[75] The acid addition salts of the basic compounds
can be prepared by contacting the  free base form with
a sufficient amount of the desired acid to produce the
salt in the conventional 5 manner. The free base form
can be regenerated by contacting the salt form with a
base and isolating  the free base in the conventional
manner. The free base forms may differ from their
respective salt  forms somewhat in certain physical
properties such as solubility in polar solvents, but
otherwise the  salts are equivalent to their
respective free base for the purposes of the present
invention. [76] Pharmaceutically acceptable base
addition salts can be formed with metal ions or  10
amines, such as alkali and alkaline earth metal ions
or organic amines. Examples of metal ions  which are
used as cations include sodium, potassium, magnesium,
calcium, and the like. Examples  



of suitable amines are N, N'-dibenzylethylenediamine,
chlororocaine, choline, diethanolamine,
ethylenediamine, N-methylglucamine, and procaine (see,
for example, Berge et al., supra). [77] The base
addition salts of acidic compounds can be prepared by
contacting the free  15 acid form with a sufficient
amount of the desired base to produce the salt in the
conventional  manner. The free acid form can be
regenerated by contacting the salt form with an acid
and  isolating the free acid in the conventional
manner. The free acid forms may differ from their
respective salt forms somewhat in certain physical
properties such as solubility in polar solvents,  but
otherwise the salts are equivalent to their respective
free acid for the purposes of the present  20
invention. [78] Another aspect of the present
invention provides a compound of the formula:  z  II
X\ x-Ar R\ ,N  S(O)n N R3  II wherein R3, X', X2, and
Arl are those defined above; n is 0, 1, or 2,
preferably 0 or 1, and more  25 preferably 1; and R7
is alkyl. [79] Compounds of Formula II are useful in
preparing compounds of Formula I as  discussed in
detail below. WO 2004/046152 PCT/EP2003/012652  32
[80] The compounds of the present invention can be
prepared by a variety of methods,  using procedures
well-known to those of skill in the art. The following
schemes illustrate the  processes of making the
compounds of the invention. X O 1  Ar  \ N \ 1N  II
R3NFIN9 ArICOCLI 



NiNH  MeS N CI R3 = alkyl MeS N N_-NH2 N X=Br,I R3 R3
3  1 2 NaOH / NEB  H I- OAr1 N \ IT \ OAr' C~ ~\ I ~--
II  II R H3 N RN N NON II N_ N I McSAN N,N 3 RZ R3 0 5
R 4 R3 5 Scheme 1 [81] Treatment of a compound of
formula 1 (obtained according to the literature
procedure: for X = Br, see Barrett, H.W.; Goodman, I.;
Differ, K., J. Am. Chem. Soc., 1948, 70,  1753; for X
= I see Sakamoto, T.; Kondo, Y.; Watanabe, R.;
Yamanaka, H., Chem. Pharm. Bull.,  1986, 34, 2719)
with alkyl hydrazines provides a compound of formula
2, which is then acylated to 10 give a compound of
formula 3. The cyclization of 3 in the presence of
sodium hydroxide and  triethylamine gives 4 (see
Elliott, A.J.; Gibson, M.S., J. Org. Chem. 1980, 45,
3677). The reaction  is typically carried out with DMF
or NMP at 120 C. [82] Oxidation of compound 4 with an
oxidizing agent, such as 3-chloroperbenzoic acid
(i.e., MCPBA) and Oxone , provides a sulfone 5 which
can be converted into a variety of target  15
compounds. Typically the oxidation of 5 is carried out
in a solvent which is inert under the conditions of
the oxidation. For example, when MCPBA is used as the
oxidizing agent, the solvent  is preferably a
halogenated aliphatic hydrocarbon, especially
dichloromethane. When Oxone(r) is  used as the
oxidizing agent, the typical solvent is water and/or
tetrahydrofuran. The reaction  temperature depends on
the solvent used. For an organic solvent, the reaction
temperature is 20 generally at about -20 C to about 50
C, preferably about 0 C to about room temperature.
When  water is used as the solvent, the reaction
temperature is generally from about 0 C to about 50 C,
preferably about 0 C to about room temperature. WO
2004/046152 PCT/EP2003/012652  



33 [83] Reaction of compound 5 with an amine of
formula R1R2NH, wherein R1 and R2 are as  defined
herein above, affords a compound of Formula I. The
reaction can be carried out in the  presence or
absence of a solvent. Conveniently, the reaction is
carried out at temperatures of from  about 0 C to
about 200 C, more preferably about room temperature to
about 150 C. 5 [84] Alternatively compounds with a
formula I when R3 is aryl can be prepared according
to Scheme 2. x X  R3NHNHCOA+ 0Ar 6 NaOH / NEB  MeSN N
CI = Br, I MeS N i ~NII  x 3 R3 1 0 R4 aN' Ar  0R4 N \
N O R1RzNH II" / N 'IN RMeS N MeS N N N ~~ I3 R3 RZ I
13 0 5 R 4 Scheme 2 [85] Reaction of 1 with 6 yields a
compound of a formula 3. The rest of the steps are  10
similar to those outline in Scheme 1. [86] One of
skill in the art will understand that certain
modifications to the above  schemes are contemplated
and within the scope of the present invention. For
example, certain steps  will involve the use of
protecting groups for functional groups that are not
compatible with  particular reaction conditions. 15
[87] The compounds of formula I and the
pharmaceutically acceptable salts of basic  compounds
of formula I with acids can be used as medicaments,
e.g. in the form of pharmaceutical  preparations. The
pharmaceutical preparations can be administered
enterally, e.g. orally in the form  of tablets, coated
tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or  



suspensions, nasally, e.g. in the form of nasal
sprays, or rectally, e.g. in the form of
suppositories. 20 However, they may also be
administered parenterally, e.g. in the form of
injection solutions. [88] The compounds of formula I
and their aforementioned pharmaceutically acceptable
salts can be processed with pharmaceutically inert,
organic or inorganic carriers for the production  of
pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its WO
2004/046152 PCT/EP2003/012652  34 salts and the like
can be used, for example, as such carriers for
tablets, coated tablets, dragees and  hard gelatine
capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils,  waxes, fats,
semi-solid and liquid polyols and the like; depending
on the nature of the active  ingredient no carriers
are, however, usually required in the case of soft
gelatine capsules. Suitable 5 carriers for the
production of solutions and syrups are, for example,
water, polyols, sucrose, invert  sugar, glucose and
the like. Suitable carriers for suppositories are, for
example, natural or hardened  oils, waxes, fats,
semi-liquid or liquid polyols and the like. [891 The
pharmaceutical preparations can also contain
preservatives, solubilizers,  stabilizers, wetting
agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the 10 osmotic pressure,
buffers, masking agents or antioxidants. They can also
contain therapeutically  valuable substances other
than the compounds of formula I and their
aforementioned  pharmaceutically acceptable salts.
[90] Medicaments which contain a compound of formula I
or a pharmaceutically  acceptable salt of a basic
compound of formula I with an acid in association with
a compatible  15 pharmaceutical carrier material are
also an object of the present invention, as is a
process for the production of such medicaments which
comprises bringing one or more of these compounds or
salts  and, if desired, one or more other
therapeutically valuable substances into a galenical
administration  form together with a compatible
pharmaceutical carrier. [911 As mentioned earlier, the
compounds of formula I and their aforementioned 20
pharmaceutically acceptable salts can be used in
accordance with the invention as therapeutically
active substances, especially as anti-inflammatory
agents or for the prevention of graft rejection
following transplant surgery. The dosage can vary
within wide limits and will, of course, be fitted  to
the individual requirements in each particular case.
In general, in the case of administration to  



adults a convenient daily dosage should be about 0.1
mg/kg to about 100 mg/kg, preferably about 25 0.5
mg/kg to about 5 mg/kg. The daily dosage may be
administered as a single dose or in divided  doses
and, in addition, the upper dosage limit referred to
earlier may be exceeded when this is found  to be
indicated. [92] Finally, the use of compounds of
formula I and their aforementioned  pharmaceutically
acceptable salts for the production of medicaments,
especially in the treatment or  30 prophylaxis of
inflammatory, immunological, oncological,
bronchopulmonary, dermatological and WO 2004/046152
PCT/EP2003/012652  35 cardiovascular disorders, in the
treatment of asthma, central nervous system disorders
or diabetic  complications or for the prevention of
graft rejection following transplant surgery, is also
an object  of the invention. [93] Compounds of Formula
I would be useful for, but not limited to, the
treatment of any  5 disorder or disease state in a
human, or other mammal, which is exacerbated or caused
by excessive  or unregulated TNF or p38 kinase
production by such mammal. Accordingly, the present
invention  provides a method of treating a
cytokine-mediated disease which comprises
administering an effective cytokine-interfering amount
of a compound of Formula I, or a pharmaceutically
acceptable  salt or tautomer thereof. 10 [94]
Compounds of Formula I would be useful for, but not
limited to, the treatment of  inflammation in a
subject, and for use as antipyretics for the treatment
of fever. Compounds of the  invention would be useful
to treat arthritis, including but not limited to,
rheumatoid arthritis,  spondyloarthropathies, gouty
arthritis, osteoarthritis, systemic lupus
erythematosus and juvenile  arthritis, osteoarthritis,
gouty arthritis and other arthritic conditions. Such
compounds would be 15 useful for the treatment of
pulmonary disorders or lung inflammation, including
adult respiratory  distress syndrome, pulmonary
sarcoidosis, asthma, silicosis, and chronic pulmonary
inflammatory  disease. The compounds are also useful
for the treatment of viral and bacterial infections,
including  sepsis, septic shock, gram negative sepsis,
malaria, meningitis, cachexia secondary to infection
or  malignancy, cachexia secondary to acquired immune
deficiency syndrome (AIDS), AIDS, ARC 20 (AIDS related
complex), pneumonia, and herpes virus. The compounds
are also useful for the  treatment of bone resorption
diseases, such as osteoporosis, endotoxic shock, toxic
shock syndrome,  



reperfusion injury, autoimmune disease including graft
vs. host reaction and allograft rejections,
cardiovascular diseases including atherosclerosis,
thrombosis, congestive heart failure, and cardiac
reperfusion injury, renal reperfusion injury, liver
disease and nephritis, and myalgias due to 25
infection. [95] The compounds are also useful for the
treatment of influenza, multiple sclerosis,  cancer,
diabetes, systemic lupus erthrematosis (SLE),
skin-related conditions such as psoriasis,  eczema,
bums, dermatitis, keloid formation, and scar tissue
formation. Compounds of the invention  also would be
useful to treat gastrointestinal conditions such as
inflammatory bowel disease, 30 Crohn's disease,
gastritis, irritable bowel disease and ulcerative
colitis. The compounds would also WO 2004/046152
PCT/EP2003/012652  36 be useful in the treatment of
ophthalmic diseases, such as retinitis, retinopathies,
uveitis, ocular  photophobia, and of acute injury to
the eye tissue. Compounds of the invention also would
be  useful for treatment of angiogenesis, including
neoplasia; metastasis; ophthalmological conditions
such as corneal graft rejection, ocular
neovascularization, retinal neovascularization
including 5 neovascularization following injury or
infection, diabetic retinopathy, retrolental
fibroplasia and  neovascular glaucoma; ulcerative
diseases such as gastric ulcer; pathological, but
non-malignant,  conditions such as hemangiomas,
including infantile hemangiomas, angiofibroma of the
nasopharynx and avascular necrosis of bone; diabetic
nephropathy and cardiomyopathy; and  disorders of the
female reproductive system such as endometriosis. The
compounds of the 10 invention may also be useful for
preventing the production of cyclooxygenase-2. [96]
Besides being useful for human treatment, these
compounds are also useful for  veterinary treatment of
companion animals, exotic animals and farm animals,
including mammals,  rodents, and the like. More
preferred animals include horses, dogs, and cats. [97]
The present compounds may also be used in
co-therapies, partially or completely, in  15 place of
other conventional antiinflammatories, such as
together with steroids, cyclooxygenase-2  inhibitors,
NSAIDs, DMARDS, immunosuppressive agents,
5-lipoxygenase inhibitors, LTB4  antagonists and LTA4
hydrolase inhibitors. [98] As used herein, the term
"TNF mediated disorder" refers to any and all
disorders and  disease states in which TNF plays a
role, either by control of TNF itself, or by TNF
causing another  



20 monokine to be released, such as but not limited to
IL-1, IL-6 or IL-8. A disease state in which, for
instance, IL-1 is a major component, and whose
production or action, is exacerbated or secreted in
response to TNF, would therefore be considered a
disorder mediated by TNF. [99] As used herein, the
term "p38 mediated disorder" refers to any and all
disorders and  disease states in which p38 plays a
role, either by control of p38 itself, or by p38
causing another  25 factor to be released, such as but
not limited to IL-l, IL-6 or IL-8. A disease state in
which, for instance, IL-1 is a major component, and
whose production or action, is exacerbated or secreted
in  response to p3 8, would therefore be considered a
disorder mediated by p38. [100] As TNF-(3 has close
structural homology with TNF-a (also known as
cachectin), and  since each induces similar biologic
responses and binds to the same cellular receptor, the
synthesis WO 2004/046152 PCT/EP2003/012652  37 of both
TNF-a and TNF-R are inhibited by the compounds of the
present invention and thus are  herein referred to
collectively as "TNF" unless specifically delineated
otherwise. [101] The compounds of Formula I are also
cellular antiproliferative agents and useful in
treating proliferative disorders such as cancer.
Specific tumors include small cell lung carcinoma,  5
human breast cancer, low grade human bladder
carcinomas and human colorectal cancer. [102] The
ability of the compounds of the present invention to
inhibit p38 MAP kinase was  demonstrated by the in
vitro assay described in Example 57. The ability of
the compounds of the  present invention to inhibit the
release of TNF-a was demonstrated by the in vitro and
the in vivo  assays described in detail in Examples 58
and 59, respectively. The anti-inflammatory activity
of 10 the compounds of this invention can be
determined utilizing adjuvant induced arthritis in
rats assay  described in Example 60. [103] The ability
of the compounds of the present invention to inhibit
FGRR kinase may  be determined by procedures such as
those described in W099/61444 and W098/34867.
EXAMPLES  15 Example 1 [104] This example illustrates
synthesis of 2-methyl-4-(2-chlorophenyl)-6-
(tetrahydropyranyl-4-amino)-4H-1,3,4-pyrimido[4,5-e]ox
adiazine using the method described under  Scheme 1. 



c1  o aNJ  H N  20 Step 1. Preparation of
5-iodo-4-(1-methyllrydrazino)-2-methylthiopyrimidine.
I I  McNHNH2 N \  / / Mes N C1 Mes N i __NH2 [105] To
a solution of 6.27 g (22 mmol) of
5-iodo-4-chloro-2-methylthiopyrimidine in  100 mL of
dichloromethane at 0 C was added slowly methyl
hydrazine (Aldrich, 12 mL). The WO 2004/046152
PCT/EP2003/012652  38 mixture was stirred from 0 C to
room temperature for 2h and then concentrated. EtOAc
was added  and washed with brine, dried, and
evaporated to give the product. MS: 297 (M+H). Step 2.
Preparation of
5-bromo-4-(1-methyl-2-(2-chlorobenzoyl)hydrazino)-2-
methylthiopyrimidine. I /  C  McSN~-NHz McSN N--NH C1
5 1 [106] To the product obtained in step 1 (1.68 g,
5.7 mmol) in ether (100 mL) and THE (10  mL) added
triethyl amine (2 mL) and 2'-chlorobenzoyl chloride
(1.2 mL) at 0 C and the mixture  was stirred at room
temperature for 6 h. EtOAc (100 mL) and brine (50 mL)
were added. The white  solids were filtered, washed
with water and EtOAc, and dried to give the desired
product (0.58 g). 10 The filtrate was separated,
washed with brine, dried, and evaporated to give the
crude product.  Trituation with ether to give
additional 0.67 g of the product. Step3. Preparation
of2-znethyl-4-(2-chlorophenyl)-6-(methylthio)-4H-1,3,4
pyrimido[4,5- ejoxadiazine, 



N C YP C \  iN Cl  McS~N N' MeS N N 1 1 15 [107] To
the product obtained in step 2 (1.01 g, 2.32 mmol) in
dry DMF (26 mL) was  added triethyl amine (3 mL) and
sodium hydroxide (powder, 0.16 g). The mixture was
heated at 110  C for 8 h and cooled to room
temperature. EtOAc (100 mL) was added, washed with
brine (3x50  mL), dried and evaporated to give yellow
solids. Trituation with ether gave the desired product
(0.34 g). MP: 142.5-144.3 C. MS: 307.1 (M+H). 20 Step
4. Preparation
of2-methyl-4-(2-chlorophezzyl)-6-(methylsulfinyl)-4H-1
,3,4 pyrimido[4,5- e]oxadiazine. WO 2004/046152
PCT/EP2003/012652  39 o o  YIP.~ / N C1 'N CI  MeS N N
Me \ N N 0 [108] To the sulfide (0.367 g, 1.2 mmol)
obtained in Step 3 in THE (12 mL) was added a
solution of Oxone (Aldrich, 0.89 g) in water (12 mL)
at 0 C. The mixture was then stirred at room
temperature for 4 hours. Ethyl acetate (50 mL) and
water (50 mL) were added. The organic phase 5 was
separated, washed with water (2x20 mL), dried, and
evaporated to give the sulfoxide (0.40 g).  Step 5.
Preparation of 2-methyl-4-(2-chlor
ophenyl)-6-(tetrahydropyf anyl-4-amino)-4H-1,3,4-
pyrimido[4, 5-e]oxadiazine. CI /   \  N aN N N, H I
[109] A mixture of the sulfoxide obtained above (400
mg) and 4-aminotetrahydropyran 10 (350 mg) in NMP (0.3
mL) was heated at 110 C for 24 hours. Ethyl acetate
(60 mL) and water (25  



mL) were added. The organic layer was separated,
washed with brine, dried, and evaporated. The  crude
product was purified by preparative TLC (silica gel,
50% EtOAc/ hexanes) to give 180 mg of  the final
product. MP: 171.0-172.1 C. MS: 360.2 (M+H). Example 2
15 [110] This example illustrates a method for
producing 2-methyl-4-(2,6-dichlorophenyl)-6-
(3-methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5-e
]oxadiazine.  CI  i CI H  O Step 1. Preparation of
5-bromo-4-(1-methyl-2-(2,
6-dichlorobenzoyl)hydrazino)-2- 20
methylthiopyrirnidine. WO 2004/046152
PCT/EP2003/012652  40 cl  Br ~r \ Br 0)p  MeS N i ~NHZ
McSN N--NH CI [111] To
5-bromo-4-(1-methylhydrazino)-2-methylthiopyrimidine
prepared similar to step  1 in Example 1 (1.55 g, 6.2
mmol) in dichloromethane (30 mL) and triethyl amine
(1.8 mL) at 0 C  was added 2,6-dichlorobenzoyl
chloride (1.0 mL). The mixture was stirred at 0 C to
room 5 temperature overnight. The solids formed were
filtered, washed with water and ether, and dried to
give 2.61 g of the product. MP: 254.4-256.5 C. Step 2.
Preparation of
2-methyl-4-(2,6-dichlorophenyl)-6-(methylthio)-4H-1,3,
4 pyrimido[4,5- eJoxadiazine. CI  N \ ~1 \ \  ;:p Br 0
/ CI  McS~N N~NH C1 MeS/ N N N 



I I 10 [112] To the product in the step 1 (1.97 g,
4.67 mmol) in dry DMF (25 mL) were added
triethylamine (6.5 mL) and sodium hydroxide (0.77 g).
The mixture was heated at 110 C for two  days. The
mixture was cooled to room temperature, diluted with
EtOAc (100 mL), and washed  with brine (3x50 mL),
dried, and evaporated to give the crude product.
Column chromatography  purification (20% EtOAc /
hexanes) gave 0.61 g of the pure product. 15 Step 3.
Preparation
oft-methyl-4-(2-chlorophenyl)-6-(methylsulfinyl)-4H-1,
3,4 pyrimido[4,5- ejoxadiazine. CI CI  0 0  N CI -~ /
N CI MeS N N Me \ N N  0 [113] To the sulfide (0.137
g, 0.4 mmol) obtained in Step 2 in THE (4 mL) was
added a  solution of Oxone (Aldrich, 0.323 g) in water
(3 mL) at 0 C. The mixture was then stirred at room
20 temperature for 3 hours. Ethyl acetate (50 mL) and
water (50 mL) were added. The organic phase was
separated, washed with water (2x20 mL), dried, and
evaporated to give the sulfoxide (0.123 g). WO
2004/046152 PCT/EP2003/012652  41 Step 4. Preparation
oft-methyl-4-(2,6-dichlorophenyl)-6-(3-methylthiopheny
l-amino)-4H-1,3,4- pyrimido[4, 5-e]oxadiazine. CI  O I
Cl  A 'IN CI H N N  Me\ N i -S O [114] The sulfoxide
(22 mg) and 3-methylthioaniline (84 mg) were heated at
130 C for 6  5 h. The mixture was cooled to room
temperature, diluted with EtOAc (30 mL), washed with
brine,  



dried, and evaporated. The crude product was purified
by preparative TLC (30% EtOAc/hexanes)  to give 14 mg
of the solids. MS: 432, 434, 436 (M+H). Step 5.
Preparatino of 2-methyl-4-(2,
6-dichlorophenyl)-6-(3-methylsulfinylphenyl-amino)-4H-
1,3,4 pyrimido[4,5-eJoxadiazine. CI  O \  "N CI  N Cl
O \ I - O + CI  H N 1 1// ~:~- I P  -S / "N Cl  \ H N
10 0  [115] The sulfide obtained in step 4 (40 mg) was
dissolved in THE (1 mL) and stirred with  a solution
of Oxone (55 mg) in water (1 mL) at 0 C to room
temperature for 30 minutes. EtOAc  was added, washed
with brine, dried, and evaporated. The crude products
were purified by  preparative TLC (50% EtOAc/hexanes)
to give 2-methyl-4-(2,6-dichlorophenyl)-6-(3 15
methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5-e]ox
adiazine (MS: 448 (M+H)) and 2-methyl-
4-(2,6-dichlorophenyl)-6-(3-methylsulfonylphenyl-amino
)-4H-1,3,4-pyrimido[4,5-e]oxadiazine  (MS: 464, 466
(M+H)). WO 2004/046152 PCT/EP2003/012652  42  Example
3 [116] This example illustrates a method for
producing 4-methoxy-benzoic acid N'-(5-
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'
-methyl-hydrazi de. Br / O~  SNN \ 1 0 



5 [117] To a solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (1.0 g, 4.0 mmol) and triethylamine (1.2 mL,
8.4 mmol) in CH2C12 (20 mL) was addedp-anisoyl
chloride (1.54 g, 9.04 mmol) (Aldrich) in CH2C12 (5
mL) at 0 C. The reaction mixture was stirred  at room
temperature for 1 day. It was diluted with ethyl
acetate and water. The organic layer was  washed with
water and brine, dried with MgSO4, filtered and
concentrated. The residue was purified 10 by flash
chromatography (Biotage) eluting with EtOAc/CH2C12
(5:95) to afford the product. (Yield  0.90g, 59%).
Example 4 [118] This example illustrates a method for
producing 3-(4-methoxy-phenyl)-1-methyl-7-
methylsulfanyl-1 H-pyrimido[4,5-e] [ 1,3,4]oxadiazine.
O yI-CI  SN i ~N 15 [119] A mixture of
4-methoxy-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-
yl)-N'-methyl-hydrazide (0.9 g, 2.35 mmol),
triethylamine (2.5 mL) and NaOH (0.12 g, 2.94 mmol)
was heated at 130 C for 2 days. It was diluted with
ethyl acetate and water. The organic layer was  washed
with water and brine, dried with MgSO4, filtered and
concentrated. The residue was 20 purified by flash
chromatography (Biotage) eluting with EtOAc/hexanes
(2:3) to afford the product.  (Yield 0.23 g, 32%).
Example 5 [120] This example illustrates a method for
producing 7-methanesulfinyl-3-(4-methoxy- 25
phenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]oxadiazine.
WO 2004/046152 PCT/EP2003/012652  43 / 0111  JaNN N 0
[121] To a solution of
3-(4-methoxy-phenyl)-1-methyl-7-methylsulfanyl-lH-pyri
mido[4,5- e][1,3,4]oxadiazine (0.23 g, 0.76 mmol) in
THE at 0 C was added Oxone(r) (0.62 g, 1.01 mmol)
(Aldrich) in water (5 mL). The reaction mixture was
stirred at 0 C for 3 h. It was diluted with 



5 ethyl acetate and water. The organic layer was
washed with water and brine, dried with MgSO4,
filtered and concentrated. The residue was washed with
hot EtOAc and dried to give the product.  (Yield 0.20
g, 83%). Example 6 [122] This example illustrates a
method for producing [3 -(4-methoxy-phenyl)- 1
-methyl- 10 1 H-pyrimido [4,5-e] [
1,3,4]oxadiazin-7-yl]-phenyl-amine. 0111  O / HNN N
[123] A mixture of
7-methanesulfinyl-3-(4-methoxy-phenyl)-1-methyl-lH-pyr
imido[4,5-e]  [1,3,4]oxadiazine (0.20 g, 0.63 mmol)
and aniline (4 mL) (Aldrich) was placed in a microwave
15 reactor (SmithSynthesizerTM). The reaction mixture
was heated at 160 C for 1 h. The precipitate  formed
was collected by filtration and purified by flash
chromatography eluting with  EtOAc/hexanes (2:3) to
afford the product. (Yield 65 mg, 30%). [124] HRMS m/z
Calculated for C19H17N502 [(M+H)+]: 348.1455. Found:
348.1458.  20 Example 7 [125] This example illustrates
a method for producing 4-methoxy-2-methyl-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'
-methyl-hydrazide WO 2004/046152 PCT/EP2003/012652  44
BAN / I O\  H S yo  [126] To a solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (0.24 g, 0.97 mmol) and triethylamine (0.68
mL, 4.85 mmol) in CH2C12 (15 mL) was added 4-
methoxy-2-methyl-benzoyl chloride (0.36 g, 1.95 mmol)
(from 4-methoxy-2-methyl-benzoic acid 5 (Aldrich) and
SOC12) in CH2C12 (5 mL). The reaction mixture was
stirred at room temperature for  18 h. The precipitate
formed was collected by filtration and dried to give
product. The mother  liquid was dilute with EtOAc and
washed with water and brine, dried with MgSO4,
filtered and  



concentrated. This residue was washed with hot CH2Cl2
and dried to give a second crop of product.  (Combined
yield 0.35 g, 90%). 10 Example 8 [127] This example
illustrates a method for producing
3-(4-Methoxy-2-methyl-phenyl)-1-
methyl-7-methylsulfanyl-1 H-pyrimido [4, 5-e] [ 1,3,4]
oxadiazine. o~- N \ O SN i [128] A mixture of
4-methoxy-2-methyl-benzoic acid
N'-(5-bromo-2-methylsulfanyl- 15
pyrimidin-4-yl)-N'-methyl-hydrazide (0.35 g, 0.88
mmol), triethylamine (1.5 mL) and NaOH  powder (50 mg,
1.25 mmol) in DMF (4 mL) were placed in a microwave
reactor  (SmithSynthesizerTM). The reaction mixture
was heated at 200 C for 1 h. It was diluted with ethyl
acetate and water. The organic layer was washed with
brine, dried with MgSO4, filtered and  concentrated.
The residue was dried to give the product. (Yield 0.24
g, 83%). 20 Example 9 [129] This example illustrates a
method for producing 7-methanesulrinyl-3-(4-methoxy-2-
methyl-phenyl)-1-methyl-1 H-pyrimido[4,5-e] [
1,3,4]oxadiazine. O~1  NI \ O N.N  0 1 WO 2004/046152
PCT/EP2003/012652  45 [130] To a solution of
3-(4-methoxy-2-methylphenyl)-1-methyl-7-methylsulfanyl
-lH- pyrimido[4,5-e][1,3,4]oxadiazine (0.24 g, 0.76
mmol) in THE (10 mL) at 0 C was added Oxone(r)  (0.62
g, 1.01 mmol) (Aldrich) in water (5 mL). The reaction
mixture was stirred at 0 C for 3 h. It  was diluted
with CH2C12. The organic layer was washed with water
and brine, dried with MgSO4, 5 filtered and
concentrated. The residue was recrystallized from
EtOAc and dried to give the product.  (Yield 0.21 g,
84%) Example 10 



[131] This example illustrates a method for producing
[3-(4-methoxy-2-methyl-phenyl)-1- methyl-1 H-pyrimido
[4,5-e] [1,3,4]oxadiazin-7-yl]-phenylamine. o  HNN IN
10 [132] A mixture of
7-methanesulfinyl-3-(4-methoxy-2-methyl-phenyl)-1-meth
yl-lH- pyrimido[4,5-e][1,3,4]oxadiazine (0.21 g, 0.63
mmol) and aniline (2 mL) (Aldrich) was placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The 15 reaction
mixture was diluted with MeOH. The precipitate was
collected by filtration, washed with  isopropanol and
dried to give the product. (Yield 85 mg, 37%). [133]
HRMS in/z Calculated for C20H19N502 [(M+H)+]:
362.1612. Found: 362.1614.  Exam lt0 e 11 [134] This
example illustrates a method for producing
2,6-dichloro-benzoic acid N'-(5- 20
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'-methyl-hydra
zide. Br CI  S N O CI [135] To a solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (0.40 g, 1.61 mmol) and triethylamine (1.12
mL, 8.05 mmol) in CH2C12 (15 mL) was added 2,6-
dichlorobenzoyl chloride (0.46 mL, 3.21 mmol)
(Aldrich). The reaction mixture was stirred at WO
2004/046152 PCT/EP2003/012652  46 room temperature for
18 h. The precipitate was collected by filtration,
washed with CH2C12 and  dried to give the product.
(Yield 0.52 g, 76%). Example 12 [1361 This example
illustrates a method for producing 3
-(2,6-dichlorophenyl)- 1 -methyl-7- 5
methylsulfanyl-lH-pyrimido[4,5-e][1,3,4]oxadiazine. CI
/  o SNN 1  



1 [1371 A mixture of 2,6-dichloro-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-
yl)-N'-methyl-hydrazide (0.52 g, 1.23 mmol),
triethylamine (3.0 mL) and NaOH powder (100 mg,  2.5
mmol) in DMF (4 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction 10 mixture was
heated at 200 C for 1 h. It was diluted with ethyl
acetate and water. The organic layer  was washed with
brine, dried with MgSO4, filtered and concentrated.
The residue was purified by  flash chromatography
eluting with EtOAc/CH2C12 (5:95) to afford the
product. (Yield 0.31 g, 74%).  Exam lp e 13 15 [1381
This example illustrates a method for producing
7-methanesulfinyl-3-(2,6-dichloro- phenyl)-1-methyl-1
H-pyrimido[4,5-e] [ 1,3,4]oxadiazine. CI  0 NN CI  o 1
[1391 To a solution of
3-(2,6-dichlorophenyl)-1-methyl-7-methylsulfanyl-lH-
pyrimido[4,5-e][1,3,4]oxadiazine (0.31 g, 0.91 mmol)
in THE (10 mL) at 0 C was added Oxone(r)  20 (0.74 g,
1.33 mmol) (Aldrich) in water (6 mL). The reaction
mixture was stirred at 0 C for 4 h. It was diluted
with CH2C12. The organic layer was washed with water
and brine, dried with MgSO4,  filtered and
concentrated. The residue was dried to give the
product. (Yield 0.29 g, 88%). WO 2004/046152
PCT/EP2003/012652  47  Example 14 [140] This example
illustrates a method for producing [3
-(2,6-dichlorophenyl)- 1 -methyl- 1H-pyrimido[4,5-e][
1,3,4]oxadiazin-7-yl]-phenyl-amine. N O cI HNN iN CI
5 [141] A mixture of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.14 g, 0.39 mmol)
and aniline (2 mL) (Aldrich) was placed in a microwave



reactor (SmithSynthesizerTM). The reaction mixture was
heated at 200 C for 1 h. The reaction  mixture was
diluted with McOH. The precipitate was collected by
filtration, washed with 10 isopropanol and dried to
give the product. (Yield 30 mg, 20%). [142] HRMS m/z
Calculated for C18H13C12N50 [(M+H)+]: 386.0570. Found:
386.0574.  Example 15 [143] This example illustrates a
method for producing
[3-(2,6-Dichloro-phenyl)-1-methyl- 1 H-pyrimido[4,5-e]
[1,3,4]oxadiazin-7-yl]-(4-fluoro-phenyl)-amine. N ;IN
/  I HNNX NCI  15 F [144] A mixture of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.14 g, 0.39 mmol)
and 4-fluoroaniline (2 mL) (Acros) was placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The 20 reaction
mixture was concentrated. The residue was washed with
isopropanol and dried to give the  product. (Yield 52
mg, 33%). [145] HRMS m/z Calculated for C18H12C12FN50
[(M+H)+]: 404.0476. Found: 404.0482. WO 2004/046152
PCT/EP2003/012652  48  Example 16 [146] This example
illustrates a method for producing
[3-(2,6-Dichloro-phenyl)-1-methyl- 1H-pyrimido [4,5-e]
[ 1,3,4]oxadiazin-7-yl]-(3-chloro-phenyl)-amine. cl  N
o HNIN, I N CI  N CI  5 [147] A mixture of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.14 g, 0.39 mmol)
and 3-chloroaniline (2 mL) (Aldrich) were placed in a



microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The  reaction
mixture was concentrated. The residue was washed with
methanol and dried to give the 10 product. (Yield 0.1
g, 77%). [148] HRMS m/z Calculated for C18H12C13N5O
[(M+H)+]: 420.0180. Found: 420.0183.  Example 17 [149]
This example illustrates a method for producing
1-{3-[3-(2,6-dichloro-phenyl)-1- methyl- lH-pyrimido
[4,5-e] [ 1,3,4]oxadiazin-7-ylamino]-phenyl}
-ethanone. cl /  N \ O \  HN,JII N CI OH  F F O  F 15
Yb [150] A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.28 mmol),
1-(3-amino-phenyl)-ethanone (75.6 mg, 0.56 mmol)
(Aldrich) and p-toluenesulfonic acid monohydrate (53.2
mg, 0.28 mmol) (Aldrich) in isopropanol (4 20 mL) was
placed in a microwave reactor (SmithSynthesizerTM).
The reaction mixture was heated at  160 C for 1 h. The
reaction mixture was concentrated and purified by
RP-HPLC (C-18, eluting  with MeCN / H2O containing
0.1% TFA) to afford the product. (Yield 94 mg, 62%).
WO 2004/046152 PCT/EP2003/012652  49 [151] HRMS m/z
Calculated for C20H15C12N502 [(M+H)+]: 428.0676.
Found: 428.0676.  Exam lp e 18 [152] This example
illustrates a method for producing
3-[3-(2,6-dichloro-phenyl)-1- methyl-lH-pyrimido
[4,5-e] [ 1,3,4]oxadiazin-7-ylamino]-benzonitrile. CI
N \ O ~  HN) N'N CI OH  



F O  5 Ni F F [153] A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.28 mmol),
m-aminobenzonitrile (66 mg, 0.56 mmol) (Pfaltz-Bauer)
andp-toluenesulfonic acid monohydrate (53.3 mg, 0.28
mmol) (Aldrich) in isopropanol (4 mL) was 10 placed in
a microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 160 C for  1 h. The reaction
mixture was concentrated and purified by RP-HPLC
(C-18, eluting with MeCN /  H2O containing 0.1% TFA)
to afford the product. (Yield 36 mg, 24%). [154] HRMS
m/z Calculated for C19H12C12N60 [(M+H)+]: 411.0523.
Found: 411.0524.  Exam lpe19 15 [155] This example
illustrates a method for producing
3-[3-(2,6-dichloro-phenyl)-1-
methyl-lH-pyrimido[4,5-e][1,3,4]oxadiazin-7-ylamino]-b
enzoic acid methyl ester. CI CI  Na N HN~ N' O O [156]
A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- 20 e][1,3,4]oxadiazine (0.10 g, 0.28
mmol), methyl 3-aminobenzoate (84.6 mg, 0.56 mmol)
(Lancaster) andp-toluenesulfonic acid monohydrate
(53.3 mg, 0.28 mmol) (Aldrich) in isopropanol  (4 mL)
was placed in a microwave reactor
(SmithSynthesizerTM). The reaction mixture was heated
WO 2004/046152 PCT/EP2003/012652  50 at 160 C for 1 h.
The reaction mixture was concentrated. The precipitate
was collected by  filtration and washed with
isopropanol and dried to give the product. (Yield 96
mg, 80%). [157] HRMS m/z Calculated for C2oH15C12N503
[(M+H)+]: 444.0625. Found: 444.0628.  Example 20 5
[158] This example illustrates a method for producing
3-[3-(2,6-dichloro-phenyl)-1- methyl-1
H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-ylamino]-benzamide. 



cI  o HNN N'N CI  Ny~) 0 [159] To a solution of
3-[3-(2,6-dichloro-phenyl)-1-methyl-lH-pyrimido[4,5 10
e][1,3,4]oxadiazin-7-ylamino]-benzonitrile (65 mg,
0.16 mmol) in acetone (5 mL) at 0 C was  added IN NaOH
solution (0.4 mL) and 30% hydrogen peroxide (0.2 mL).
The reaction mixture  was stirred at 0 C for 5 h. The
precipitate was collected by filtration, washed with
water and dried  to give the product. (Yield 60 mg,
87%). [160] HRMS m/z Calculated for C19H14G12N602
[(M+H)+]: 429.0628. Found: 429.0632.  15 Example 21
[161] This example illustrates a method for producing
3-(tert-butyl-dimethyl-silanyloxy)- phenylamine. NHZ
/ O"Si~ [162] To a solution of m-aminophenol (1.0g,
9.16 mmol) (Aldrich) in CH2C12 (50 mL) was  20 added
imidazole (3.12 g, 45.8 mmol) (Aldrich) and
t-butyldimethylsilyl chloride (4.14 g, 27.49  mmol)
(Aldrich). The reaction mixture was stirred at room
temperature for 1 d. It was concentrated  under
reduced pressure. The residue was diluted with ethyl
acetate (50 mL) and water (50 mL). The organic layer
was washed with IN NaOH solution, water and brine,
dried with MgSO4, filtered WO 2004/046152
PCT/EP2003/012652  51 and concentrated. The residue
was purified by flash chromatography eluting with
EtOAc/CH2C12  (1:99) to afford the product. (Yield
1.85 g, 90%). Exam lp e 22 [163] This example
illustrates a method for producing
[3-(tent-butyl-dimethyl-silanyloxy)- 5
phenyl]-[3-(2,6-dichloro-phenyl)-1-methyl-lH-pyrimido[
4,5-e][1,3,4]oxadiazin-7-yl]-amine. ci  N \ o 



HNN"NN CI  SIO [164] A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.15 g, 0.42 mmol),
3-(tent-butyl-dimethyl-silanyloxy)-phenylamine (0.19
g,  0.84 mmol) andp-toluenesulfonic acid monohydrate
(79.9 mg, 0.42 mmol) (Aldrich) in isopropanol 10 (4
mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction mixture was heated
at 160 C for 1 h. The reaction mixture was
concentrated and purified by flash chromatography
eluting with EtOAc/CH2C12 (5:95) to afford the
product. (Yield 0.13 g, 59%). Exam lp e 23 [165] This
example illustrates a method for producing
3-[3-(2,6-dichloro-phenyl)-1- 15 methyl-
1H-pyrimido[4,5-e][1, 3,4]oxadiazin-7-ylamino]-phenol.
cI  o HN~N'N CI  HO [166] To a solution of
[3-(tent-butyl-dimethyl-silanyloxy)-phenyl]-[3-(2,6-di
chloro-
phenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]oxadiazin-7-
yl]-amine (0.13 g, 0.25 mmol) and 20
tetrabutyl-ammonium fluoride (0.38 mL, 1.0 M solution
in THF, 0.38 mmol) (Aldrich) in THE (5  mL) was
stirred at room temperature for 18 h. It was
concentrated and the residue was purified by  flash
chromatography eluting with EtOAc/CH2C12 (10:90) to
obtain a solid. This solid was  recrystallized from
EtOAc/hexanes (1:1) to afford the product. (Yield 43.0
mg, 43%). WO 2004/046152 PCT/EP2003/012652  52 [167]
HRMS m/z Calculated for C18H13C12N502 [(M+H)+]:
402.0519. Found: 402.0523.  Example 24 [168] This
example illustrates a method for producing
methanesulfonic acid 3-[3-(2,6-
Dichloro-phenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]oxa
diazin-7-ylamino]-phenyl ester. a  N \ o HN~ cl  



N  O 5 03.0 [169] A solution of
3-[3-(2,6-dichloro-phenyl)-1-methyl-lH-pyrimido[4,5-
e][1,3,4]oxadiazin-7-ylamino]-phenol (20.0 mg, 0.05
mmol), methanesulfonyl chloride (0.016 mL,  0.22 mmol)
(Aldrich) and triethylamine (0.029 mL, 0.22 mmol) in
CH2C12 (5 mL) was stirred at 10 room temperature for 3
d. The reaction mixture was washed with water and
brine, dried with  MgSO4, filtered and concentrated.
The residue was purified by flash chromatography
eluting with  EtOAc/hexanes (2:3) to obtain a solid
which was recrystallized from EtOAc/hexanes to afford
the  product. (Yield 11.6 mg, 48%). [170] HRMS m/z
Calculated for C19H15C12N504S [(M+H)+]: 480.0295.
Found: 480.0300.  15 Example 25 [171] This example
illustrates a method for producing
3-[3-(2,6-dichloro-phenyl)-1- methyl-1 H-pyrimido [4,
5-e] [ 1,3,4] oxadiazin-7-ylamino]-N-methyl-benzamide.
Step 1. N-methyl-3-nitro-benzamide. 0. "o  N N-_  0 20
[172] To a solution of 2 M methylamine in THE (100 mL)
(Aldrich) and CHC13 (80 mL) at  0 C was added
3-nitro-benzoylchloride (3 g, 16.17 mmol) (Fluka) in
CHC13 (5 mL). The reaction  mixture was stirred at 0 C
for 1 h. It was washed with water, 2 N HCl solution,
sat. NaHCO3 and WO 2004/046152 PCT/EP2003/012652  53
brine, dried with MgSO4, filtered and concentrated.
The crude material was used in the next step  without
further purification. (Yield 2.47g, 85%). Step 2.
N-Methyl-3-amino-benzamide. NHa  / N-- O 



5 [173] A mixture of N-methyl-3-nitro-benzamide (2.47
g, 13.71 mmol) and 10% Pd/C (0.5  g) in methanol (50
mL) was hydrogenated at room temperature and
atmospheric pressure overnight.  The reaction mixture
was filtered through a Celite(r) pad and concentrated.
The crude material was  used in the next step without
further purification. (Yield 2.06 g, 100%). Step 3.
3-[3-(2,6-Dichlorophenyl)-1-methyl-]Hpyrimido[4,5-e][1
,3,4]oxadiazin-7 ylamino]-N- 10 methyl-benzamide. cl /
Na N~N N'N I 0 [174] A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.28 mmol),
N-methyl-3-amino-benzamide (84 mg, 0.56 mmol) andp- 15
toluenesulfonic acid monohydrate (53.3 mg, 0.28 mmol)
(Aldrich) in isopropanol (4 mL) was placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 170 C for  1 h. The reaction
mixture was concentrated and purified by RP-HPLC (C-
18, eluting with  MeCN/H20 ) to obtain a solid which
was recrystallized from methanol to afford the
product. (Yield  34 mg, 28%). 20 [175] HRMS m/z
Calculated for C20H16C12N602 [(M+H)+]: 443.0785.
Found: 443.0791.  Example 26 [176] This example
illustrates a method for producing methyl-carbamic
acid 3-[3-(2,6-
dichloro-phenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]oxa
diazin-7-ylamino]-phenyl ester. Step 1.
Methyl-carbamic acid 3-nitro-phenyl ester. WO
2004/046152 PCT/EP2003/012652  54  o '. N ~o 6'O--'
llO H [177] To a solution of 3-nitrophenol (3.0 g,
21.57 mmol) (Eastman) and triethylamine  (3.01 mL,
21.57 mmol) in CH2C12 (40 mL) was added methyl
isocyanate in CH2C12 (20 mL)  (Aldrich). The reaction
mixture was stirred at room temperature for 4 h. It
was washed with 2N 5 HCl and brine, dried with MgSO4,
filtered and concentrated. The crude material was
recrystallized  



from methanol to afford the product. (Yield 3.01 g, 71
%). Step 2. Methyl-carbamic acid 3-amino-phenyl ester.
NHZ  O O-J, N  H [178] A mixture of methyl-carbamic
acid 3-nitro-phenyl ester (3.01 g, 15.34 mmol) and  10
10% Pd/C (0.3 g) in methanol (50 mL) was hydrogenated
at room temperature and atmospheric  pressure
overnight. The reaction mixture was filtered through a
Celite(r) pad and concentrated. The  residue was
purified by flash chromatography eluting with
EtOAc/hexanes (3:2) to afford the  product. (Yield
1.66 g, 65%). Step 3. Methyl-carbamic acid
3-[3-(2,6-dichloro phenyl)-1-methyl-IH-pyrimido[4,5-
15 e][1,3,4]oxadiazin-7ylamino]phenyl ester. Cl P  N O
HN1N tV CI  ten' O [179] A solution of
7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.28 mmol),
methyl-carbamic acid 3-amino-phenyl ester (93 mg, 0.56
20 mmol) and p-toluenesulfonic acid monohydrate (53.3
mg, 0.28 mmol) (Aldrich) in isopropanol (4 mL) was
placed in a microwave reactor (SmithSynthesizerTM).
The reaction mixture was heated at  170 C for 1 h. The
reaction mixture was concentrated and the residue
purified by RP-HPLC (C-18, WO 2004/046152
PCT/EP2003/012652  55 eluted with MeCN / H2O ) to
obtain a solid which was recrystallized from methanol
to afford the  product. (Yield 43.5 mg, 3 3 %). [180]
HRMS m/z Calculated for C20H16C12N603 [(M+H)+]:
459.0734. Found: 459.0740.  Example 27 5 [181] This
example illustrates a method for producing
3,5-Dimethoxy-benzoic acid N'-(5-
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'
-methyl-hydrazide. 



Br  N H S'J'z' :. N I N \ I O/ 1 0 [182] To a solution
of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (0.40 g, 1.61 mmol) and triethylamine (1.12
mL, 8.05 mmol) (Aldrich) in CH2C12 (15 mL) was 10
added 3,5-dimethoxybenzoyl chloride (0.64 g, 3.21
mmol) (Aldrich). The reaction mixture was  stirred at
room temperature for 18 h. The precipitate was
collected by filtration, washed with  CH2C12 and dried
to give the product. (Yield 0.49g, 73%). Example 28
[183] This example illustrates a method for producing
3-(3,5-dimethoxy-phenyl)-1-methyl- 15
7-methylsulfanyl-lH-pyrimido[4,5-e][1,3,4]oxadiazine.
i I N O \ Oi  SN N'N 1 [184] A mixture of
3.5-dimethoxybenzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-
4-yl)-N'-methyl-hydrazide (0.49 g, 1.19 mmol),
triethylamine (2.0 mL) and NaOH powder (50 mg,  1.25
mmol) in DMF (6 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction 20 mixture was
heated at 200 C for 1.5 h. It was diluted with ethyl
acetate and water. The organic  layer was washed with
brine, dried with MgSO4, filtered and concentrated.
The residue was  purified by flash chromatography
eluting with EtOAc/CH2C12 (5:95) to afford the product
(Yield  0.21 g, 54%). WO 2004/046152 PCT/EP2003/012652
56  Exam lp e 29 [185] This example illustrates a
method for producing 7-methanesulfinyl-3-(3,5-
dimethoxy-phenyl)-1-methyl-1 H-pyrimido[4,5-e] [
1,3,4]oxadiazine. 0~  N O o- 



S N' 0 5 [186] To a solution of
3-(3,5-dimethoxy-phenyl)-1-methyl-7-methylsulfanyl-lH-
pyrimido[4,5-e][1,3,4]oxadiazine (0.21 g, 0.63 mmol)
in THE (8 mL) at 0 C was added Oxone(r)  (0.54 g, 0.88
mmol) (Aldrich) in water (3 mL). The reaction mixture
was stirred at 0 C for 4 h and  then diluted with
CH2CI2. The organic layer was washed with water and
brine, dried with MgSO4,  filtered, concentrated and
dried to give the product. (Yield 0.20 g, 91%). 10
Example 30 [187] This example illustrates a method for
producing [3-(3,5-dimethoxy-phenyl)-1- methyl-1
H-pyrimido [4,5-e] [ 1, 3,4]
oxadiazin-7-yl]-phenylamine. N \ 0 N\ O- I HN~N iN 15
[188] A mixture of
7-methanesulfinyl-3-(3,5-dimethoxy-phenyl)-1-methyl-1H
- pyrimido[4,5-e][1,3,4]oxadiazine (0.10 g, 0.29 mmol)
and aniline (2 mL) (Aldrich) was placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The  precipitate
was collected by filtration, washed with isopropanol
and dried to give the product. (Yield 36 mg, 33%). 20
[189] HRMS m/z Calculated for C20H19N503 [(M+H)+]:
378.1561. Found: 378.1566. WO 2004/046152
PCT/EP2003/012652  57  Exam lt~ e 31 [190] This
example illustrates a method for producing
[3-(3,5-dimethoxy-phenyl)-1- methyl-1 H-pyrimido
[4,5-e] [
1,3,4]oxadiazin-7-yl]-(4-fluoro-phenyl)-amine. 011  O
\ O~  HNN N F  5 [191] A mixture of
7-methanesulfinyl-3-(3,5-dimethoxy-phenyl)-1-methyl-lH
- 



pyrimido[4,5-e][1,3,4]oxadiazine (0.10 g, 0.29 mmol)
andp-fluoro-aniline (2 mL) (Acros) was  placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for  1 h. The precipitate
was collected by filtration, washed with isoprpoanol
and dried to give the 10 product. (Yield 24 mg, 22%).
[192] HRMS m/z Calculated for C20H18FN503 [(M+H)+]:
396.1467. Found: 396.1471.  Example 32 [193] This
example illustrates a method for producing
3-methoxy-benzoic acid N'-(5-
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'-methyl-hydra
zine. Br  N H  SN N \ I O/ 15 o  [194] To a 0 C
solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-
hydrazine (0.40 g, 1.6 mmol) and triethylamine (0.45
mL, 3.23 mmol) in CH2Cl2 (30 mL) was  added
3-methoxy-benzoyl chloride (0.25 mL, 1.78 mmol)
(Aldrich). The reaction mixture was  stirred at 0 C
for 3 h. The precipitate was collected by filtration,
washed with CH2Cl2 and dried to  20 give the product.
(Yield 0.41 g , 66%). Example 33 [195] This example
illustrates a method for producing
3-(3-methoxy-phenyl)-1-methyl-7- methylsulfanyl-1
H-pyrimido[4,5-e] [ 1,3,4]oxadiazine. WO 2004/046152
PCT/EP2003/012652  58 N 0 \ I Oi  I SSN I,N [196] A
mixture of 3-methoxy-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-
yl)-N'-methyl-hydrazide (0.49 g, 1.28 mmol),
triethylamine (2.0 mL) and NaOH powder (50 mg,  1.25
mmol) in DMF (4 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction 5 mixture was
heated at 200 C for 1 h. It was diluted with ethyl
acetate and water. The organic layer  was washed with
water and brine, dried with MgSO4, filtered and
concentrated. The residue was  



purified by flash chromatography eluting with
EtOAc/CH2C12 (5:95) to afford the product. (Yield
0.38 g, 97%). Example 34 10 [197] This example
illustrates a method for producing
7-methanesulfinyl-3-(3-methoxy- phenyl)-1-methyl-1
H-pyrimido[4,5-e] [ 1,3,4]oxadiazine. NI 01-1  I I SN
i  0 [198] To a 0 C solution of
3-(3-methoxy-phenyl)-1-methyl-7-methylsulfanyl-lH-
pyrimido[4,5-e][1,3,4]oxadiazine (0.38 g, 1.26 mmol)
in THE (12 mL) was added Oxone(r) (1.08 g,  15 1.76
mmol) (Aldrich) in water (6 mL). The reaction mixture
was stirred at 0 C for 4 h and then diluted with
CH2C12. The organic layer was washed with water and
brine, dried with MgSO4,  filtered and concentrated.
The residue was washed with EtOAc and dried to give
the product.  (Yield 0.30 g, 75%). Example 35 20 [199]
This example illustrates a method for producing [3 -(3
-methoxy-phenyl)- 1 -methyl- 1H-pyrimido [4,5-e] [
1,3,4] oxadiazin-7-yl]-phenyl-amine. WO 2004/046152
PCT/EP2003/012652  59 /I N \ 0 \ o  ~ I HN~N VN  6 1
[200] A mixture of
7-methanesulfinyl-3-(3-methoxy-phenyl)-1-methyl-lH-pyr
imido[4,5- e][1,3,4]oxadiazine (0.15 g, 0.47 mmol) and
aniline (2 mL) (Aldrich) was placed in a microwave 5
reactor (SmithSynthesizerTM). The reaction mixture was
heated at 200 C for 1 h. The mixture was  concentrated
and the precipitate was collected by filtration,
washed with methanol and dried to give  the product.
(Yield 20 mg, 13%). 



[201] HRMS m/z Calculated for C19H17N502 [(M+H)+]:
348.1455. Found: 348.1459.  Example 36 10 [202] This
example illustrates a method for producing [3 -(3
-methoxy-phenyl)- 1 -methyl- 1H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-yl]-(4-fluoro-phenyl)-amine. \ o o~
N JI I  HN `N iN [203] A mixture of
7-methanesulfinyl-3-(3-methoxy-phenyl)-1-methyl-lH-pyr
imido[4,5- e][1,3,4]oxadiazine (0.15 g, 0.47 mmol) and
p-fluoro-aniline (2 mL) (Acros) was placed in a 15
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The  reaction
mixture was concentrated and purified by RP-HPLC (C-
18, eluting with MeCN / H2O ) to  afford the product.
(Yield 26 mg, 16%). [204] HRMS m/z Calculated for
C19H16FN502 [(M+H)+]: 366.1361. Found: 366.1365.
Example 37 20 [205] This example illustrates a method
for producing 2-chloro-5-methoxy-benzoic acid  N'
-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'
-methyl-hydrazide. Step 1. 2-Chloro-5-methoxy-benzoic
acid. WO 2004/046152 PCT/EP2003/012652  60  O OH CI  N
O [206] A solution of 4-chloro-3-methylanisole (3.0 g,
19.2 mmol) (Acros) and potassium  permanganate (7.57
g, 47.9 mmol) in water (60 mL) was heated at reflux
for 4 h. The precipitate  was filtered and the
solution was extracted with EtOAc. The aqueous phase
was acidified with 5 conc. HCI. The precipitate was
collected by filtration, washed with water and dried
to give the  product. (Yield 0.78 g, 22%). Step 2.
2-Chloro-5-methoxy-benzoyl chloride 



O CI CI  0 [207] A solution of
2-chloro-5-methoxy-benzoic acid (0.78 g, 4.18 mmol)
and thionyl  10 chloride (0.4 mL, 5.43 mmol) (Aldrich)
in CH2CI2 (100 mL) was heated at reflux for 3 h. The
reaction mixture was concentrated to give the product.
(Yield 0.82 g, 95%). Step 3.
2-Chloro-5-methoxy-benzoic acid
N'-(5-bromo-2-methylsulfanyl pyrimidin-4 yl)-N'-
methyl-hydrazide. Br CI /  ~S-J X -N \ I O/  O 15
[208] To a solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (0.40 g, 1.61 mmol) and triethylamine (1.12
mL, 8.05 mmol) in CH2C12 (20 mL) was added 2-
chloro-5-methoxy-benzoyl chloride (0.48 g, 2.34 mmol).
The reaction mixture was stirred at room  temperature
for 18 h and then diluted with CH2C12. The organic
layer was washed with water and  brine, dried with
MgSO4, filtered and concentrated. The residue was
purified by flash 20 chromatography eluting with
EtOAc/CH2C12 (5:95) to afford the product. (Yield 0.61
g, 91%).  Exam lpe38 [209] This example illustrates a
method for producing 3-(2-chloro-5-methoxy-phenyl)-1-
methyl-7-methylsulfanyl- lH-pyrimido[4,5-e] [
1,3,4]oxadiazine. WO 2004/046152 PCT/EP2003/012652  61
C ::C N \ O Oi S2N i ;N [210] A solution of
2-chloro-5-methoxy-benzoic acid
N'-(5-bromo-2-methylsulfanyl-
pyrimidin-4-yl)-N'-methyl-hydrazide (0.61 g, 1.46
mmol), triethylamine (3.0 mL) and NaOH  powder (100
mg, 2.5 mmol) in DMF (4 mL) was placed in a microwave
reactor 5 (SmithSynthesizerTM). The reaction mixture
was heated at 200 C for 1.5 h and then diluted with
ethyl acetate and water. The organic layer was washed
with brine, dried with MgSO4, filtered and
concentrated. The residue was purified by flash
chromatography eluting with EtOAc/CH2C12 (5:95)  



to afford the product. (Yield 0.30 g, 61%). Example 39
10 [211] This example illustrates a method for
producing 7-methanesulfinyl-3-(2-chloro-5-
methoxy-phenyl)-1-methyl-lH-pyrimido[4,5-e] [1,3,4]
oxadiazine. Ci / N \ O \ I Oi  ~N I,N O [212] To a 0 C
solution of
3-(2-chloro-5-methoxy-phenyl)-1-methyl-7-methylsulfany
l-lH- pyrimido[4,5-e][1,3,4]oxadiazine (0.30 g, 0.89
mmol) in THE (10 mL) was added Oxone(r) (0.73 g,  15
1.19 mmol) (Aldrich) in water (6 mL). The reaction
mixture was stirred at 0 C for 4 h. and then diluted
with CH2C12. The organic layer was washed with water
and brine, dried with MgSO4,  filtered and
concentrated to give the product. (Yield 0.30 g, 97%).
Example 40 [213] This example illustrates a method for
producing [3-(2-chloro-5-methoxy-phenyl)-1- 20
methyl-lH-pyrimido[4,5-e][1,3,4]oxadiazin-7-yl]-phenyl
amine. N CI O I \ o  I HNN N,N WO 2004/046152
PCT/EP2003/012652  62 [2141 A mixture of
7-methanesulfinyl-3-(2-chloro-5-methoxy-phenyl)-1-meth
yl-lH- pyrimido[4,5-e][1,3,4]oxadiazine (0.15 g, 0.42
mmol) and aniline (2 mL) (Aldrich) was placed in a
microwave reactor (SmithSynthesizerTM). The reaction
mixture was heated at 200 C for 1 h. The  5 reaction
mixture was concentrated. The precipitate was
collected by filtration, washed with methanol and
dried to give the product. (Yield 60 mg, 38%). [215]
HRMS m/z Calculated for C19H16C1N502 [(M+H)+]:
382.1066. Found: 382.1072.  Example 41 [2161 This
example illustrates a method for producing 2-methoxy
-benzoic acid N'-(5- 



10
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'-methyl-hydra
zide. Br  \SJ11 NN \ 0 O~ [217J To a solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-h
ydrazine  (0.40 g, 1.61 mmol) and triethylamine (0.67
mL, 4.83 mmol) in CH2C12 (20 mL) was added 2-
methoxy-benzoyl chloride (0.41g, 2.41 mmol) (Eastman).
The reaction mixture was stirred at room 15
temperature for 18 h. The reaction mixture was washed
with water and brine, dried with MgSO4,  filtered and
concentrated. The residue was recrystallized from
EtOAc/CH2Cl2 to afford the product.  (Yield 0.45 g,
73%). Example 42 [218] This example illustrates a
method for producing 3-(2-methoxy-phenyl)-1-methyl-7-
20 methylsulfanyl-lH-pyrimido[4,5-e][1,3,4]oxadiazine.
0 .N  SJ.N I [219] A mixture of 2-methoxy-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-
yl)-N'-methyl-hydrazide (0.45 g, 1.17 mmol),
triethylamine (2.0 mL) and NaOH powder (50 mg,  1.25
mmol) in DMF (8 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction 25 mixture was
heated at 200 C for 1.5 h and then diluted with ethyl
acetate and water. The organic WO 2004/046152
PCT/EP2003/012652  63 layer was washed with brine,
dried with MgSO4, filtered and concentrated. The
residue was  purified by flash chromatography eluting
with EtOAc/CH2C12 (5:95) to afford the product. (Yield
0.25 g, 71%). Example 43 5 [220] This example
illustrates a method for producing
7-methanesulfinyl-3-(2-methoxy- phenyl)-1-methyl-1
H-pyrimido[4, 5-e] [ 1,3,4]oxadiazine. O SN N .IN  O 



[221] To a 0 C solution of
3-(2-methoxy-phenyl)-1-methyl-7-methylsulfanyl-1H-
pyrimido[4,5-e][1,3,4]oxadiazine (0.25 g, 0.83 mmol)
in THE (10 mL) was added Oxone(r) (0.68 g,  10 1.11
mmol) (Aldrich) in water (3 mL). The reaction mixture
was stirred at 0 C for 3 h. and then diluted with
CH2C12. The organic layer was washed with water and
brine, dried with MgSO4,  filtered and concentrated.
The residue was dried to give the product. (Yield 0.26
g, 100%).  Example 44 [222] This example illustrates a
method for producing [3-(2-methoxy-phenyl)-1-methyl-
15 1 H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-yl]-phenyl-amine. O  N HN~N [223] A
mixture of
7-methanesulfinyl-3-(2-methoxy-phenyl)-1-methyl-lH-pyr
imido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.63 mmol) and
aniline (2 mL) (Aldrich) was placed in a microwave  20
reactor (SmithSynthesizerTM). The reaction mixture was
heated at 200 C for 1 h. The reaction mixture was
concentrated and purified by RP-HPLC (C-18, eluting
with MeCN / H2O ) to afford the  product. (Yield 23
mg, 16%). [224] HRMS m/z Calculated for C19H17N502
[(M+H)+]: 348.1455. Found: 348.1458. WO 2004/046152
PCT/EP2003/012652  64  Example 45 [225] This example
illustrates a method for producing
2,6-Difluoro-benzoic acid N'-(5-
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'
-methyl-hydrazide. Br F  s N N~ F  5 [226] To a 0 C
solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-
hydrazine (0.40 g, 1.61 mmol) and triethylamine (0.49
mL, 3.51 mmol) in CH2C12 (20 mL) was  added
2,6-difluorobenzoyl chloride (0.23 mL, 1.79 mmol)
(Apollo-Chem.). The reaction mixture  was stirred at 0
C for 30 minutes and then washed with water and brine,
dried with MgSO4, filtered  and concentrated. The
residue was recrystallized from EtOAc/CH2C12 to afford
the product. (Yield  



10 0.25 g, 40%). Example 46 [227] This example
illustrates a method for producing
3-(2,6-difluorophenyl)-1-methyl-7- methyl sulfanyl-1
H-pyrimido [4, 5 -e] [ 1, 3 , 4] oxadiazine. F  1 SN I
,N 15 [228] A mixture of 2,6-difiuorobenzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4-
yl)-N'-methyl-hydrazide (0.25 g, 0.64 mmol),
triethylamine (3.0 mL) and NaOH powder (50 mg,  1.3
mmol) in MeCN (4 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction  mixture was heated
at 160 C for 1 h. The solid was filtered and the
solution was concentrated.  The residue was purified
by flash chromatography eluting with EtOAc/CH2CI2
(1:99) to afford the  20 product. (Yield 0.11 g, 5
5%). Example 47 [229] This example illustrates a
method for producing
7-methanesulfinyl-3-(2,6-difiuoro- phenyl)-1-methyl-
lH-pyrimido[4,5-e] [ 1,3,4]oxadiazine. WO 2004/046152
PCT/EP2003/012652  65 F  N N F  0 [230] To a 0 C
solution of 3 -(2,6-difluorophenyl)- 1
-methyl-7-methylsulfanyl- 1 H- pyrimido [4,5-e] [
1,3,4] oxadiazine (0.11 g, 0.36 mmol) in THE (5 mL)
was added Oxone(r) (0.29 g,  0.48 mmol) (Aldrich) in
water (3 mL). The reaction mixture was stirred at 0 C
for 3 h. and then 5 diluted with CH2C12. The organic
layer was washed with water and brine, dried with
MgSO4,  filtered and concentrated. The residue was
dried to give the product. (Yield 0.10 g, 83%).
Example 48 [231] This example illustrates a method for
producing [3-(2,6-difluoro-phenyl)-1-methyl- 1
H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-yl]-phenyl-amine. F  



HNN N'~ F  10 [232] A mixture of
7-methanesulfinyl-3-(2,6-difluoro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][ 1,3,4]oxadiazine (0.10 g, 0.31 mmol)
and aniline (2 mL) (Aldrich) was placed in a microwave
reactor (SmithSynthesizerTM). The reaction mixture was
heated at 200 C for 1 h. The reaction 15 mixture was
concentrated and the precipitate was collected by
filtration, washed with methanol and  dried to give
the product. (Yield 68 mg, 62%). [233] HRMS rn/z
Calculated for C18H13F2N50 [(M+H)+]: 353.1088. Found:
353.1088.  Example 49 [234] This example illustrates a
method for producing 2,4-Difluoro-benzoic acid N'-(5-
20
bromo-2-methylsulfanyl-pyrimidin-4-yl)-N'-methyl-hydra
zide. II~ Br / F  N:~ H \SJ~NN \ 0 1 WO 2004/046152
PCT/EP2003/012652  66 [235] To a 0 C solution of
N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-
hydrazine (0.40 g, 1.61 mmol) and triethylamine (0.49
mL, 3.51 mmol) in CH2C12 (20 mL) was  added
2,4-difluorobenzoyl chloride (0.22 mL, 1.79 mmol)
(Aldrich). The reaction mixture was  stirred at 0 C
for 30 minutes and then washed with water and brine,
dried with MgSO4, filtered and 5 concentrated. The
residue was recrystallized from EtOAc/CH2CI2 to afford
the product. (Yield  0.41 g, 65%). Example 50 [236]
This example illustrates a method for producing
3-(2,4-difluorophenyl)-1-methyl-7- methylsulfanyl-
lH-pyrimido[4,5-e] [ 1,3,4]oxadiazine. F  O SN N F 10
1  [237] A mixture of 2,4-difiuoro-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-4- 



yl)-N'-methyl-hydrazide (0.24 g, 0.62 mmol),
triethylamine (3.0 mL) and NaOH powder (50 mg,  1.3
mmol) in MeCN (4 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction  mixture was heated
at 160 C for 1 h. The solid was filtered and the
solution was concentrated. 15 The residue was purified
by flash chromatography eluting with EtOAc/CH2C12
(1:99) to afford the  product. (Yield 0.15 g, 79%).
Example 51 [238] This example illustrates a method for
producing 7-methanesulfinyl-3-(2,4-difiuoro-
phenyl)-1-methyl-1 H-pyrimido [4, 5-e] [
1,3,4]oxadiazine. F 0 - -q JN  a~'N  20 O [239] To a 0
C solution of 3 -(2,4-difluorophenyl)- 1
-methyl-7-methylsulfanyl- 1 H- pyrimido [4,5 -e] [
1,3,4] oxadiazine (0.15 g, 0.49 mmol) in THE (10 mL)
was added Oxone(r) (0.40 g,  0.65 mmol) (Aldrich) in
water (4 mL). The reaction mixture was stirred at 0 C
for 3 h. and then WO 2004/046152 PCT/EP2003/012652  67
diluted with CH2C12. The organic layer was washed with
water and brine, dried with MgSO4,  filtered and
concentrated. The residue was dried to give the
product. (Yield 0.15 g, 94%).  Example 52 [240] This
example illustrates a method for producing [3
-(2,4-difluoro-phenyl)- 1 -methyl- 5 1
H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-yl]-phenyl-amine. F  N \ O \ HNN N'N
F  6 1 [241] A mixture of
7-methanesulfinyl-3-(2,6-difluoro-phenyl)-1-methyl-lH-
pyrimido[4,5- e][1,3,4]oxadiazine (0.10 g, 0.31 mmol)
and aniline (1 mL) (Aldrich) were placed in a
microwave  10 reactor (SmithSynthesizerTM). The
reaction mixture was heated at 200 C for 1 h. The
reaction mixture was concentrated and purified by
RP-HPLC (C-18, eluting with MeCN / H2O ) to afford the



product. (Yield 46 mg, 42%). [242] HRMS m/z Calculated
for C18H13F2N5O [(M+H)+]: 353.1088. Found: 353.1092.
Example 53 15 [243] This example illustrates a method
for producing [3 -fluoro-2-(1 -methyl-7-
methylsulfanyl-lH-pyrimido[4,5-e] [
1,3,4]oxadiazin-3-yl)-phenyl]-dimethyl-amine. F  S~N N
1 [244] To a mixture of 2,6-difiuoro-benzoic acid
N'-(5-bromo-2-methylsulfanyl-pyrimidin-
4-yl)-N'-methyl-hydrazide (0.36 g, 0.92 mmol),
triethylamine (2.0 mL) and NaOH powder (50 mg,  20 1.3
mmol) in DMF (4 mL) was placed in a microwave reactor
(SmithSynthesizerTM). The reaction mixture was heated
at 200 C for 1.5 h. and then diluted with ethyl
acetate and water. The organic  layer was washed with
water and brine, dried with MgSO4, filtered and
concentrated. The residue WO 2004/046152
PCT/EP2003/012652  68 was purified by flash
chromatography eluting with EtOAc/CH2CI2 (5:95) to
afford the product.  (Yield 0.29 g, 94%). Exam lp e 54
[245] This example illustrates a method for producing
[3-fluoro-2-(7-methanesulfinyl-l- 5
methyl-lH-pyrimido[4,5-e][1,3,4]oxadiazin-3-yl)-phenyl
]-dimethyl-amine. F  NN.N N  O 1 [246] To a solution
of
[3-fluoro-2-(1-methyl-7-methylsulfanyl-lH-pyrimido[4,5
- e][1,3,4]oxadiazin-3-yl)-phenyl]-dimethyl-amine
(0.29 g, 0.87 mmol) in THE (10 mL) at 0 C was  added
Oxone(r) (0.77 g, 1.26 mmol) (Aldrich) in water (4
mL). The reaction mixture was stirred at 10 0 C for 4
h. and then diluted with CH2C12. The organic layer was
washed with water and brine,  dried with MgSO4,
filtered and concentrated. The residue was dried to
give the product. (Yield  0.14 g, 47%). Example 55 



[247] This example illustrates a method for producing
[3-(2-dimethylamino-6-fluoro- 15
phenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]oxadia-zin-7
-yl]-phenyl-amine. F  N \ 0 HN~N N'~ [248] A mixture
of
[3-fluoro-2-(7-methanesulfinyl-l-methyl-lH-pyrimido[4,
5- e][1,3,4]oxadiazin-3-yl)-phenyl]-dimethyl-amine
(80.0 mg, 0.31 mmol) and aniline (2 mL)  20 (Aldrich)
was placed in a microwave reactor
(SmithSynthesizerTM). The reaction mixture was heated
at 200 'C for 1 h. The reaction mixture was
concentrated and the residue was purified by  RP-HPLC
(C-18, eluting with MeCN / H2O) to afford the product.
(Yield 36 mg, 42%). [249] HRMS in/z Calculated for
C20H19FN60 [(M+H)+]: 379.1677. Found: 379.1680. WO
2004/046152 PCT/EP2003/012652  69  Example 56 [250]
This example illustrates a various representative
pharmaceutical formulations  containing a compound of
Formula (I). 5 Tablet formulation [251] The following
ingredients are mixed intimately and pressed into
single scored  tablets. Quantity per  Ingredient
tablet, mg  10 compound of this invention 400
cornstarch 50  croscarmellose sodium 25  lactose 120
magnesium stearate 5  15 Capsule formulation [252] The
following ingredients are mixed intimately and loaded
into a hard-shell gelatin  capsule. Quantity per  



Ingredient capsule, mg  20 compound of this invention
200 lactose, spray-dried 148  magnesium stearate 2
Suspension formulation 25 WO 2004/046152
PCT/EP2003/012652  70 [253] The following ingredients
are mixed to form a suspension for oral
administration.  Ingredient Amount  compound of this
invention 1.0 g 5 fumaric acid 0.5 g  sodium chloride
2.0 g  methyl paraben 0.15 g  propyl paraben 0.05 g
granulated sugar 25.5 g 10 sorbitol (70% solution)
12.85 g  Veegum K (Vanderbilt Co.) 1.0 g  flavoring
0.035 ml  colorings 0.5 mg  distilled water q.s. to
100 ml  15 Injectable formulation [254] The following
ingredients are mixed to form an injectable
formulation.  Ingredient Amount compound of this
invention 0.2 g  sodium acetate buffer solution, 0.4 M
2.0 ml 20 HCl (1N) or NaOH (1N) q.s. to suitable pH
water (distilled, sterile) q.s. to 20 ml [255] All of
the above ingredients, except water, are combined and
heated to 60-70 C with  stirring. A sufficient
quantity of water at 60 C is then added with vigorous
stirring to emulsify the  



ingredients, and water then added q.s. to 100 g. 25
Suppository formulation [256] A suppository of total
weight 2.5 g is prepared by mixing the compound of the
invention with Witepsol(r) H-15 (triglycerides of
saturated vegetable fatty acid; Riches-Nelson, Inc.,
New York), and has the following composition: compound
of the invention 500 mg  30 Witepsol(r) H-15 balance
WO 2004/046152 PCT/EP2003/012652 71 Case 21514
Example 57 [257] This example illustrates an in vitro
assay procedure for determining p38 MAP kinase
inhibition by a compound of Formula I. 5 [258] The
p-38 MAP kinase inhibitory activity of compounds of
this invention in vitro is  determined by measuring
the transfer of the y-phosphate from y-33P-ATP by p-38
kinase to Myelin  Basic Protein (MBP), using the a
minor modification of the method described in Alin, N.
G.; et al.  J. Biol. Chem. Vol. 266(7), 4220-4227,
(1991). [259] The phosphorylated form of the
recombinant p38 MAP kinase was expressed with  10
SEK-1 and MEKK in E. Coli and then purified by
affinity chromatography using a Nickel column.  [260]
The phosphorylated p38 MAP kinase is diluted in kinase
buffer (20 mM 3-(N- morpholino)propanesulfonic acid,
pH 7.2, 25 mM (3-glycerol phosphate, 5 mM ethylene
glycol- bis(beta-aminoethyl
ether)-N,N,N',N'-tetraacetic acid, lmM sodium
vanadate, 1mM dithiothreitol,  40mM magnesium
chloride). Test compound dissolved in DMSO or only
DMSO (control) is added 15 and the samples are
incubated for 10 min at 30 T. The kinase reaction is
initiated by the addition  of a substrate cocktail
containing MBP and y-33P-ATP. After incubating for an
additional 20 min at  30 C, the reaction is terminated
by adding 0.75% phosphoric acid. The phosphorylated
MBP is  then separated from the residual 7-33P-ATP
using a phosphocellulose membrane (Millipore,
Bedford, MA) and quantitated using a scintillation
counter (Packard, Meriden, CT). 20 [261] Compounds of
the invention are active in this assay. The p-38
inhibitory activities  (expressed as IC50, the
concentration causing 50 % inhibition of the p-38
enzyme being assayed) of  some compounds of the
invention are: 



Cpd # M-00uM  1 0.189  2 2.2 WO 2004/046152
PCT/EP2003/012652  72  Example 58 [262] This examples
illustrates an in vitro assay procedure for
determining inhibition of  LPS-induced TNF-a
production in THP1 cells. 5 [263] The ability of the
compounds of this invention to inhibit the TNF-a
release is  determined using a minor modification of
the methods described in described in Blifeld, C. et
al.  Transplantation, Vol. 51(2), 498-503, (1991).
Induction of TNF biosynthesis: [264] THP-1 cells are
suspended in culture medium [RPMI (Gibco-BRL,
Gailthersburg,  10 MD) containing 15% fetal bovine
serum, 0.02 mM 2-mercaptoethanol], at a concentration
of 2.5 x  106 cells/ml and then plated in 96 well
plate (0.2 ml aliquots in each well). Test compounds
are  dissolved in DMSO and then diluted with the
culture medium such that the final DMSO  concentration
is 5%. 20 l aliquots of test solution or only medium
with DMSO (control) are added  to each well. The cells
are incubated for 30 min., at 37 C. LPS (Sigma, St.
Louis, MO) was added 15 to the wells at a final
concentration of 0.5 g/ml, and cells are incubated for
an additional 2 h. At  the end of the incubation
period, culture supernatants are collected and the
amount of TNF-a  present is determined using an ELISA
assay as described below. ELISA Assay: [265] The
amount of human TNF-a present is determined by a
specific trapping ELISA 20 assay using two anti-TNF-a
antibodies (2TNF-H22 and 2TNF-H34) described in
Reimund, J. M., et  al. GUT. Vol. 39(5), 684-689
(1996). [266] Polystyrene 96-well plates are coated
with 50 l per well of antibody 2TNF-H22 in  PBS (10
g/ml) and incubated in a humidified chamber at 4 C
overnight. The plates are washed  with PBS and then
blocked with 5% nonfat-dry milk in PBS for 1 hour at
room temperature and 25 washed with 0.1% BSA (bovine
serum albumin) in PBS. [267] TNF standards are
prepared from a stock solution of human recombinant
TNF-a  



(R&D Systems, Minneapolis, MN). The concentration of
the standards in the assay begin at 10  ng/ml followed
by 6 half log serial dilution's. WO 2004/046152
PCT/EP2003/012652  73 [268] 25 1 aliquots of the above
culture supernatants or TNF standards or only medium
(control) are mixed with 25 j d aliquots of
biotinylated monoclonal antibody 2TNF-H34 (2 gg/ml in
PBS containing 0.1% BSA) and then added to each well.
The samples are incubated for 2 h at room  temperature
with gentle shaking and then washed 3 times with 0.1%
BSA in PBS. 50 l of 5 peroxidase-streptavidin (Zymed,
S. San Francisco, CA) solution containing 0.416 gg/ml
of  peroxidase-streptavidin and 0.1% BSA in PBS is
added to each well. The samples were incubated  for an
additional 1 h at room temperature and then washed 4
times with 0.1% BSA in PBS. 50 gl of
0-phenylenediamine solution (lg/ml 0-phenylene-diamine
and 0.03 % hydrogen peroxide in  0.2M citrate buffer
pH 4.5) is added to each well and the samples were
incubated in the dark for 30 10 min., at room
temperature. Optical density of the sample and the
reference are read at 450 urn and  650 nm,
respectively. TNF-a levels are determined from a graph
relating the optical density at 450  nm to the
concentration used. [269] The IC50 value is defined as
the concentration of the test compound corresponding
to  half-maximal reduction in 450 nm absorbance. 15
Example 59 [270] This examples illustrates an in vio
assay procedure for determining inhibition of
LPS-induced TNF-a production in rats. [271] The
ability of the compounds of this invention to inhibit
the TNF-a release, in vivo,  is determined using a
minor modification of the methods described in
described in Zanetti, G.; 20 Heumann, D., et. al.,
"Cytokine production after intravenous or peritoneal
Gram-negative bacterial  challenge in mice," J.
Immunol., 148, 1890, (1992) and Sekut, L., Menius,
J.A., et. al., "Evaluation  of the significance of
elevated levels of systemic and localized tumor
necrosis factor in different  animal models of
inflammation," J. Lab. Clin. Med., 124, 813, (1994).
[272] Female Sprague-Dawley rats weighing 110-140
grams (Charles River, Hollister, CA)  25 are
acclimated for one week. Groups containing 8 mice each
were dosed orally either with the test  compounds
dissolved in an aqueous vehicle containing 0.9% sodium
chloride, 0.5% sodium  



carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9%
benzyl alcohol (CMC vehicle) or only vehicle  (control
group). After 30 min., the mice are injected
intraperitoneally with 50 g/kg of LPS (Sigma, St.
Louis, MO). After 1.5 h, the mice are sacrificed by
CO2 inhalation and blood was WO 2004/046152
PCT/EP2003/012652  74 harvested by cardiocentesis.
Blood is clarified by centrifugation at 15,600 X g for
5 min., and sera  were transferred to clean tubes and
frozen at -20C until analyzed for TNF-c by ELISA assay
(Biosource International, Camarillo, CA) following the
manufacturer's protocol. Example 60 5 [273] This
examples illustrates an in vivo adjuvant arthritis
assay in rats. [274] The Anti-inflammatory activity of
the compounds of this invention is determined
utilizing adjuvant induced arthritis in rats. Briefly,
Female Sprague Dawley rats, weighing 120-155  g
(Charles River, Hollister, CA) are acclimated in-house
for approximately 1 week prior to use. On  day 1, the
animals were injected intradermally in the 1/4
proximal portion of the tail with 0.1 ml of 10 a
mineral oil (Sigma, St. Louis, MO) suspension of heat
killed and dried Mycobacterium Butyricum  (Difco,
Bacto., Des., Lot 115979JA/EXP9/99) at a concentration
of lmg/0.lml. [275] On day 7, the test compounds are
administered in CMC vehicle through to day 18.  On day
18, following the administration of the compound,
animals were weighed. Clinical scores  are obtained to
evaluate the intensity of edema in the four paws and
tail. A score of 0 to 4 is 15 assigned to each paw and
0 to 3 to the tail such that the maximum score is 19.
Polyarthritic animals  are scored 0 when no
inflammatory signs ( swelling and redness ) were
observed in any of the small  joints (intraphalangeal,
metacarpophalangeal, metatarsophalangeal) or large
joints (wrist/ carpus,  ankle/tarsus). Animals are
scored 1 when slight inflammation was observed, 2
moderate edema, 3  severe edema, and 4 when very
severe edema was present. The tail is scored 0 when no
signs of 20 edema or necrotic tissue was observed, 1
when inocula injection sites and immediate surrounding
tissue exhibit slight edema, 2 when approximately 1/4
of the tail was either inflamed or exhibiting
necrotic tissue, and 3 when over 1/4 of the tail
exhibited severe necroses or edema. Following
clinical scores, the hind paws are transected at the
distal tibia, just proximal to the tarsal joint. The
left and right hind paws are weighed individually, and
recorded. WO 2004/046152 PCT/EP2003/012652  



75  Exam lp e 61 [276] This examples demonstrates an
in vitro assay procedure for determining FGFR  kinase
inhibition. [277] To determine inhibition of FGFR
activity, kinase assays were conducted using an 5 HTRF
(Homogeneous Time Resolved Fluorescence) assay. This
assay is described in A. J. Kolb et.  al., Drug
Discovery Today, 1998, 3(7), p 333. [278] Prior to
kinase reaction, recombinant GST-tagged FGFR enzyme
was activated at  room temperature for 1 hour in the
following activation buffer: 100 mM HEPES, pH 7.4, 50
mM  NaCl, 20 mM MgC12, and 4 mM ATP. 10 [279] Kinase
activity assays were performed in 96-well
polypropylene plates (Falcon) with  a total volume of
90 L in each well. Each well contained 1 M substrate
(Biotin-EEEEYFELV),  1.5 nM activated FGFR, and a test
compound with one of 8 assay concentrations ranging
from 100  M to 128 pM (1:5 serial dilution). The
kinase activity assay was done in the presence of 100
mM  HEPES, pH 7.4, 1 mM DTT, 0.1 mM Na2VO4, 0.4 mM
MgCl2, 0.4 mM MnC12, 50 mM NaCl (from 15 KDR stock
solution), 1% DMSO (from compound), 10 M ATP (Km = 8.5
M for FGFR) and  0.02% BSA. The reaction was incubated
at 37 C for 30 minutes. To stop the FGFR reaction, 72
L of reaction mixture was transferred into a STOP
plate containing 18 L of revelation buffer (20  mM
EDTA, 50 mM HEPES, pH 7.4, 0.02% BSA, 10 nM
Eu-labelled anti-pY antibody (final conc.  2 nM), and
100 nM streptavidin (final conc. 20 nM)). After
mixing, 35 L of solution was 20 transferred into
duplicate wells of a 384-well black plate (Costar),
and read at 615/665 nm on a  Wallac Victor 5 reader.
[280] Compound IC50 values were determined from
duplicate sets of data, and calculated  by using Excel
and fitting data to equation Y=[(a-b)/ { 1+(X/c)d]+b,
where a and b are enzyme  activity in the presence of
no test inhibitor compound and an infinite amount of
inhibitor test 25 compound, respectively, c is the
IC50 and d is the hill constant of the compound
response. The IC50  value is the concentration of test
compound that reduces by 50% the enzyme activity under
the test  conditions described. Compounds of the
invention were active in the assay. Selected IC50
values  are shown below. WO 2004/046152
PCT/EP2003/012652  



76  Cpd. No. IC50 M 5 0.18  6 0.24  7 0.32  Example 62
[281] This example illustrates the synthesis of
[3-(2-bromophenyl)-1-methyl-lH-pyrimido- 5
[4,5-e][1,3,4]oxadiazin-7-yl]-(3-methanesulfinylphenyl
)amine using the method described under  Scheme 1. Br
/  \  O / I S \ NN)Ni N,N  IOI H Step 1: preparation
of
5-bromo-4-(1-methylhydrazino)-2-inethylthiopyrimidine.
N Br  \ Br N,NH2 ~ \S~N CI \S N NNH2 10 [282] To
5-Bromo-4-(l-methylhydrazino)-2-methylthiopyrimidine
(19.798g, 82.66 mmol)  (Barrett, H.W.; Goodman, I;
Ditter, K, J. Am. Chem. Soc, 1948 70:1753) in 180 mL
of dichloro- methane at 0 C was added methyl hydrazine
with stirring. After addition was complete, the
resulting mixture was stirred from 0 C to room
temperature for 2 hours. By TLC the reaction was  then
complete. The mixture was added to ethyl acetate and
washed with water twice, and finally WO 2004/046152
PCT/EP2003/012652  77 washed with brine. The organic
layer was dried over magnesium sulfate, filtered and
concentrated  to give the product as a white solid (20
g, (M+H)+= 249). Step 2. Preparation of 2-bromobenzoic
acid N'-(5-bromo-2- methylsulfanyl pyrimidin-4 yl)-N'-
methyl-hydrazide 



0 CI Br xi~o  Br BS N iNH2 S N O  5 [283] To
5-Bromo-4-(1-methylhydrazino)-2-methylthiopyrimidine
(5.238 g, 21.03 mmol)  and triethylamine (5.8 mL, 2.0
Eq) in dichloromethane (100 mL) at 0C was added
2-bromo- benzoyl chloride (3 mL, 2.0 Eq), and the
resulting mixture was stirred from 0C to room
temperature overnight. By TLC, the reaction was not
complete, so additional 2-bromobenzoyl 10 chloride
(0.5 mL) was added and the mixture was stirred another
4 hours. The reaction was  complete by TLC at this
point. A white solid was collected by filtration,
washed with cold diethyl  ether and then dried to give
the title compound as a white solid (7 g, (M+H)+=432).
Step 3. Preparation of
3-(2-bromophenyl)-1-methyl-7-methylsulfanyl-IH-pyrimid
o[4,5-eJ[1,3,4J- oxadiazine. Br  N Br Br / N :~OIIN  S
N i S N 15 [284] 2-Bromobenzoic acid N'-(5-bromo-2-
methylsulfanyl-pyrimidin-4-yl)-N'-methyl- hydrazide
(3.0 g, 6.94 mmol), triethylarnine (9.7 inL, 1.0 Eq),
dimethylformamide (70 mL) and  sodium hydroxide (1.4
g, 5 Eq) were mixed together and heated at 110C for 1
hour. Then the  mixture was cooled to room
temperature, diluted with ethyl acetate (1000 mL) and
washed with 20 water (1 x 150 mL) followed by Brine (1
x 150 mL) to provide 1 g of crude product. 'The crude
WO 2004/046152 PCT/EP2003/012652  78 material was
purified by flash column chromatography, eluting on 22
g of Silica Gel 60 (230-400  mesh) with 5% ethyl
acetate in hexanes to give the title compound as a
white powder (251 mg,  (M+H)+=353). Step 4.
Preparation of
3-(2-brom.ophenyl)-7-methanesulfonyl-1-methyl-]H
pyrimido[4, 5-eJ[1, 3, 4]- 



5 oxadiazine. Br  Br ::0 O  N \\\~ \ +I N S N N N  S N
i O [285]
3-(2-Bromophenyl)-1-methyl-7-methylsulfanyl-1H-pyrimid
o[4,5-e][1,3,4]oxadiazine  ( 468 mg, 1.33 mmol) was
dissolved in tetrahydrofuran (10 mL) with stirring at
0C, and a solution  of Oxone (Aldrich, 2.016 g, 2.5
Eq) in water (10 mL) was added. The mixture was
stirred from 10 0C to room temperature overnight. The
next day the reaction was complete as confirmed by
TLC.  The mixture was added to ethyl acetate (85 mL)
and washed with water (3 x 25 mL) followed by  Brine
(1 x 25 mL). The ethyl acetate layer was dried over
magnesium sulfate, filtered and  concentrated to give
the title compound as a slightly yellow powder (489
mg, (M+H)+=384). Step 5. Preparation of
[3-(2-bromophenyl)-1-methyl-]H-pyrimido[4, 5-eJ[1,3,
4]oxadiazin-7yl]-(3- 15 methylsulfanyl phenyl)amine.
Br B  O / I NI \ O I  N \ O N  N S N N N  --\\ N SI i
N  O [286]
3-(2-Bromophenyl)-7-methanesulfonyl-l-methyl-lH-pyrimi
do[4,5-e] [1,3,4]- oxadiazine (379 mg, 0.99 mmol) and
3-methylsulfanyl-phenylamine (Aldrich, 1.342 g, 10 Eq)
were  mixed together and heated with stirring at 140C
for 1 hour. After TLC analysis confirmed that the 20
reaction was complete, it was cooled to room
temperature. Purification was by flash column WO
2004/046152 PCT/EP2003/012652  79 



chromatography on Silica Gel 60, eluting first with 5%
ethyl acetate in hexanes (to remove the  aniline),
then with 50% ethyl acetate in hexanes, and finally
with 2% methanol in dichloromethane  to give the title
compound as a slightly yellow solid (109 mg,
(M+H)+=443). Step 6. Preparation of
[3-(2-bromophenyl)-1-methyl-1 H-pyrimido[4, 5-eJ[1, 3,
4]oxadiazin-7 ylJ-(3- 5 nzethanesulJlnyl phenyl)amine
Br Br  ~ N C O \ I O \ I  iN S H N 'N  II H N O  [287]
[3-(2-bromophenyl)-1-methyl-lH-pyrimido[4,5-e][1,3,4]o
xadiazin-7-yl]-(3-methyl- sulfanyl-phenyl)-amine (109
mg, 0.25 mmol) was taken up in tetrahydrofuran (2.5
mL), and a  solution of Oxone (Aldrich, 158 mg, 1.04
Eq) in water (2.5 mL) was added dropwise with stirring
at 10 0C. After stirring at 0C for 60 minutes, the
reaction was complete. To the reaction mixture was
added ethyl acetate and water, and the mixture
partitioned and the layers separated. Then the
organic layer was washed with additional water 2X, and
finally washed with brine. The ethyl  acetate layer
was dried over magnesium sulfate, filtered and
concentrated to give the crude product. This was
purified by preparative TLC, eluting with 50% ethyl
acetate in hexanes to give the title  15 compound (66
mg, (M+H)+=460). Example 63 [288] This example
illustrates a method for producing
[3-(2-bromophenyl)-1-methyl-1 H- pyrimido [4,5-e] [
1,3,4]oxadiazin-7-yl]-(4-morpholin-4-yl-phenyl)amine.
Br 0 O---~ Br  0 N "'z ~~ i'\ N --'S' ~N / N \ O  S N
N N  



11 O 1 H N WO 2004/046152 PCT/EP2003/012652  80 [289]
3-(2-Bromophenyl)-7-methanesulfonyl-l-methyl-lH-pyrimi
do[4,5-e][1,3,4]- oxadiazine (108 mg, 0.28 mmol) and
N-(4-aminophenyl)morpholine (Aldrich, 265 mg, 5.3 Eq)
were mixed together and heated at 140C for 1 hour. The
mixture was then cooled to room  temperature and the
crude product purified by preparative TLC, eluting
with 50% ethyl acetate in 5 hexanes to give the title
compound as a slightly yellow powder (76mg,
(M+H)+=482).  Example 64 [290] This example
illustrates a method for producing
[3-(2,6-dichlorophenyl)-1-methyl- 1H-pyrimido[4,5-e] [
1,3,4]oxadiazin-7-yl]-(4-morpholin-4-yl-phenyl)amine.
CI O CI  ~ O ON / N \ (r)~ 'IN CI  N CI NN N SN N H  O
10 [291]
3-(2,6-Dichlorophenyl)-7-methanesulfinyl-l-methyl-lH-p
yrimido[4,5-e][ 1,3,4]- oxadiazine (166 mg, 0.46 mmol)
and N-(4-aminophenyl)morpholine (Aldrich, 811 mg, 10.0
Eq)  were mixed together and heated at 135C for 3.5
hours. By TLC, the reaction was then complete,  and
the reaction mixture was cooled to room temperature.
The crude product was purified by  preparative TLC,
eluting with 50% ethyl acetate in hexanes to give the
title compound as a 15 yellowish powder (148 mg,
(M+H)+=471, m.p. = 192.2-200.3 C). WO 2004/046152
PCT/EP2003/012652  81  WHAT IS CLAIMED IS: 1 1. A
compound of the formula: 1 X 2  



X~---Arl  R\ N N N N  2 R R3  3 I  4 or a
pharmaceutically acceptable salt thereof, 5 wherein 6
R1 is hydrogen or alkyl; 7 R2 is alkyl, haloalkyl,
aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
8 cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted 9 cycloalkyl, heteroalkyl,
cyanoalkyl, heterocyclyl, heterocyclylalkyl, or -Yl-
10 C(O)-Y2 -R11 (where Y1 and Y2 are independently
either absent or an 11 alkylene group and R11 is
hydrogen, alkyl, haloalkyl, hydroxy, alkoxy,  12
amino, monoalkylamino or dialkylamino); 13 R3 is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterosubstituted cycloalkyl,  14 heterocyclyl, aryl,
aralkyl, haloalkyl, heteroalkyl, cyanoalkyl,
-alkylene- 15 C(=O)-R4 (where R4 is hydrogen, alkyl,
hydroxy, alkoxy, amino, 16 monoalkylamino or
dialkylamino), or acyl;  17 Arl is aryl; 18 X1 is 0,
NR5 or S, where R5 is hydrogen or alkyl; and 19 X2 is
a bond, 0, NR6, S or CH2, where R6 is hydrogen or
alkyl.  1 2. The compound according to Claim 1 of the
formula: X' Art  R\ N N N 2 R2 R3 1 3. The compound
according to Claim 1 or 2, wherein X1 is O. 1 4. The
compound according to anyone of Claims 1-3, wherein R1
is hydrogen. WO 2004/046152 PCT/EP2003/012652  82 



1 5. The compound according to anyone of Claims 1- 4,
wherein R3 is hydrogen,  2 alkyl, aryl, cycloalkyl,
heterocyclyl, heterosubstituted cycloalkyl or
heteroalkyl. 1 6. The compound according to anyone of
Claims 1- 5, wherein R3 is alkyl,  2 heterocyclyl,
heterosubstituted cycloalkyl or heteroalkyl. 3  4 7.
The compound according to anyone of Claims 1-6,
wherein R3 is alkyl. 1 8. The compound according to
anyone of Claims 1-7, wherein R2 is heteroalkyl,  2
cycloalkyl, heterocyclyl, heterosubstituted
cycloalkyl, heteroaryl or aryl. 1 9. The compound
according to anyone of Claims 1-8, wherein R2 is
optionally  2 substituted phenyl. 3  4 10. The
compound according to anyone of Claims 1-9,wherein R2
is 5 heterocyclylphenyl, alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl,
halophenyl,  6 hydroxyphenyl, acylphenyl, cyanophenyl,
alkoxycarbonylphenyl, carboxamidophenyl, N 7
alkylcarboxamidophenyl, N,N-dialkylcarboxamidophenyl,
alkylsulfonyloxyphenyl,  8 carbamoylphenyl,
N-alkylcarbamoylphenyl or N,N-dialkylcarbamoylphenyl 1
11. The compound according to anyone of Claims 1-10,
wherein R2 is  2 heterocyclylphenyl, alkylthiophenyl,
alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl or  3
halophenyl. 1 12. The compound according to anyone of
Claims 1-11, wherein Arl is 2 2 halophenyl,
4-halophenyl, 2,4-dihalophenyl, 2,6-dihalophenyl,
2-alkylphenyl, 1-alkoxyphenyl, 2- 3 alkoxyphenyl,
4-alkoxphenyl, 3,5-dialkoxyphenyl,
2-halo-5-alkoxyphenyl or 2-dialkylamino-6- 4
fluorophenyl. 1 13. A composition comprising: 2 (a) a
compound of anyone of Claims 1-12; and  3 (b) a
pharmaceutically acceptable excipient. WO 2004/046152
PCT/EP2003/012652  83 1 14. A method for treating a
p38 MAP kinase mediated disorder comprising 2
administering to a patient in need of such treatment,
an effective amount of a compound of anyone  



3 of Claims 1-12. 1 15. The method of Claim 14,
wherein the p38 mediated disorder is arthritis,  2
Crohn's disease, inflammatory bowel disease, adult
respiratory distress syndrome, or chronic  3
obstructive pulmonary disease. 1 16. The method of
Claim 14, wherein the p38 mediated disorder is
Alzheimer's  2 disease. 3 17. A method for treating an
FGFR kinase mediated disorder comprising 4
administering to a patient in need of such treatment,
an effective amount of a  5 compound of anyone of
Claim 1-12. 6  7 18. The method of Claim 17 wherein
the FGFR kinase mediated disorder is  8
atherosclerosis, restenosis or cancer. 9  10 19. The
use of a compound as claimed in anyone of Claims 1-12
for the 11 preparation of a medicament for the
treatment of a disorder as specified in  12 anyone of
Claims 14-18 or for the treatment of cancer in
general. 13 20. A process for producing a compound as
claimed in anyone of Claims 1-12  14 said process
comprising the steps of contacting a compound of the
formula:  I Ar  R\ N S(O). N 15 R3  16 with an amine
compound of the formula R'R2NH,  17 wherein 18 R1 is
hydrogen or alkyl; 19 R2 is alkyl, haloalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, cycloalkyl, 20
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted WO 2004/046152 PCT/EP2003/012652  84



21 cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl,
heterocyclylalkyl or -Y1- 22 C(O)-Y2 -R' 1 (where Y'
and Y2 are independently either absent or an 23
alkylene group and R" is hydrogen, alkyl, haloalkyl,
hydroxy, alkoxy,  24 amino, monoalkylamino or
dialkylamino); 25 R3 is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, aryl, aralkyl,  26
haloalkyl, heteroalkyl, cyanoalkyl, -alkylene-C(=O)-R4
(where R4 is 27 hydrogen, alkyl, hydroxy, alkoxy,
amino, monoalkylamino or dialkylamino)  28 or acyl; 29
Arl is aryl; 30 X1 is 0, NR5 or S, where R5 is
hydrogen or alkyl; 31 X2 is a bond, 0, NR6, S or CH2,
where R6 is hydrogen or alkyl;  32 n is an integer
from 0 to 2; and 33 R7 is an alkyl group. 21. A
compound of the Formula: I 2 Ar'  R\ N S(O)" N N  R3
I  wherein n is 0, 1, or 2; R3 is hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl,
aralkyl,  haloalkyl, heteroalkyl, cyanoalkyl,
-alkylene-C(=O)-R4 (where R4 is  hydrogen, alkyl,
hydroxy, alkoxy, amino, monoalkylamino or
dialkylamino)  or acyl; R7 is alkyl;  Arl is aryl; X1
is 0, NR5 or S, where R5 is hydrogen or alkyl; and X2
is a bond, 0, NR6, 0 or CH2, where R6 is hydrogen or
alkyl.  



22. The compound of claim 10, wherein R3 is methyl. WO
2004/046152 PCT/EP2003/012652  85 23. The compound of
claim 22, wherein R2 is 4-(morpholin-4-yl)phenyl.  24.
The compound of claim 23, wherein Arl is
2-bromophenyl. 25. The compound of claim 23, wherein
Arl is 2,6-dichlorophenyl. 26. The compound of claim
22, wherein R2 is 3-methylsulfinylphenyl.  27. The
compound of claim 26, wherein Arl is 2-bromophenyl. *
* * * * * 


