9 FEB 2004 WO 01/12621 PCT/ US00/ 22445 |1 NH Bl TORS OF c- JUN N- TERM NAL

KI NASES (JNK) AND OTHER PROTEI N KI NASES Thi s application clains the
benefit of US Provisional Application serial nunber 60/148, 795 GtEn Lidd
August 13, 1999; US Provisional Application serial nunber 60/166,922 filed
Novenber 2XPO0YDOH and US Provi sional Application seri alPGI¥I2460/ 211, 517
filed June 14, 2000. TECHNI CAL FI ELD OF I NVENTION 10 The present invention
relates to inhibitors of protein kinase, especially c-Jun N- term na

ki nases (JNK), which are nenbers of the mtogen-activated protein (MAP)

ki nase famly. There are a nunber of different genes and isoforns which 15
encode JNKs. Menbers of the JNK famly regulate signal transduction in
response to environnmental stress and proinflammtory cytoki nes and have
been inplicated to have a role in nediating a nunber of different

di sorders. The invention also relates to 20 nmethods for producing these
inhibitors. The invention also provides pharmaceutical conpositions
conprising the inhi INHIBITORStOR ¢-AVaNiN-GERMANALNEIRASES of TNR)i [ANDI ng t hose
conpositions in the treatnent and preyenti of varjous disorders. 9R62%
WO 01/ 12621 PCT/ US00/ 22445 -2 BAGKGROING—F E=—FNYENTI ON Manmal i an cel | s
respond to extracellular stimuli by activating signaling cascades that are
nedi at ed by menmbefisi Pfaghscatl egest @abkd Maieebepedtiei 8£5u¢ MAP) ki nase family,

whi ch include the extracel lular_, signal requl ated kinases JERKS), the p38
MAP ki nases Provisional Application serial number 60/148,795

5 filed August 13, 1999; US Provisional Application
serial number 60/166,922 filed November 22, 1999 and
US Provisional Application serial number 60/211,517
filed June 14, 2000. |

TECHNICAL FIELD QF INVENTICN

10 ' The present invention relates to
inhibitors of protein kinase, especially c-JdJun N-
terminal kinases (JNK), which are members of the
mitogen-activated protein (MAP} kinase family. There
are a number of different genes and isoforms which

15 encode JNKs. Members of the JNK family regulate
signal transduction in response to envifonmental
stress and proinflammatory cytokines and have been
implicated to have a role in mediating a number of
different disorders. The invention also relates to

20 methods for producing these inhibitors. The
invention also provides pharmaceutical compositions
comprising the inhibitors of the invertion and
methods of utilizing those compositions in the

treatment and prevention of various disorders.



and the c-Jun N-term nal kinases (JNKs). MAP ki nases (MAPKs) are activated
by a variety of signals including growh factors, cytokines, UV 10

radi ati on, and stress-inducing agents. MAPKs are serlne/threonlﬂékﬂﬂmﬁses
and their activation occur by dual phosphorylation of threonine and
tyrosi ne aWOOW/KRS2IThr - X- Tyr segnent in the activation | odRCT/NSARRE4S
phosphoryl ate various substrates including 15 transcription factors, which.
in turn regulate the expression of specific sets of genes and thus

medi ate a specific response to the stinmulus. One particularly interesting
ki nase famly are the c-Jun NH2-term nal protein kinases, also 20 known as
JNKs. Three distinct genes, JNK1, JNK2, IJINK3 have been identified and at

| east ten different splicing isoforms of JNKs exist in mammalian cells
[Gupta et al., EMBO J., 15:276 6 3 the JNK fam |y are
activated by proinflammatory ZgAaRQ%éﬁﬁlgk ZJJEP§2§¥?£§§ necrosis factor-a
(TNFa) and interleukin-1 0 (IL- 1a) as well as by environnmental stress,

i ncl udi ng ani sonmycin, UV irradiation, hypOX|a and osnmotic_shock [M nden
et al., Biochenica et Bi ogfdfunalian:cgllssgespand pryextygceideidy o

01/12621 -3 9 F EsBiR(P¢ beZTééi%%%%é%:ﬁmr%o%sﬁard%%mtﬁabsﬁét es of JNKs
ac

include transcription f ors c-Jun 53 and a cell death
domai n protein ( DEREGatehdg reambgrs pEothe mqgeﬂkml‘@@ﬁd pSAtegs: 2586- 91

(1998)] ; Each J\Kcop) Splola sy OphDBSeLAUTRHS 2hee kERCdi f{Bpen

affinities, sugge g a regula S|gna ng pat wa Strate
specificity of diéigmehtrébﬁ«ated kinases (ERKs), the p38 MAP klnases

and the c-Jun N-terminal kinases (JNKs). MAP

kinases (MAPKs) are activated by a variety of
signals including growth factors, cytokines, UV

10 radiation, and stress-inducing agents. MAPKs are
serine/threcnine kinases and their activation occur
bj dual phosphorylation of threonine and tyrosine at
the Thr-X-Tyr segment in the activation loop. MAPKs
phosphorylate various substrates including

15 transcription factors, which in turn regulate the
expression of specific sets of genes and thus
mediate a specific response to the stimulus.

One particularly interesting kinase family

are the c¢—-Jun NH;-terminal protein kinases, also

20 known as JNKs. Three distinct genes, JNK1, JNK2,
JNK3 have been identified and at least ten different
splicing isoforms of JNKs exist in mammalian cells
[Gupta et al., EMBO J., 15:2760-70 (1996})])]. Members
of the JNK family are activated by proinflammatory

25 cytokines, such as tumor necrosis factor-o (TNFd)
and interleukin-1 B (IL-18), as well as by
environmental stress, including anisomycin, UV
irradiation, hypoxia, and osmotic shock [Minden et
al., Biochemica et Biophysica Acta, 1333:FB85-F104

30 (1997)1. '




in vivo (Gupta et al., supra). JNKs, along with other MAPKs, have been 10
inplicated in having a role in nediating cellular response to cancer,

t hronbi n-i nduced pl atel et aggregation, inmunodeficiency disordﬁf%ﬁ 2004
aut oi nmune di seases, cell death, allergies, osteoporosis and e q

di sease. THeOHRéRapeutic targets related to 15 activati RCTHSO/RE4INK

pat hway i nclude chronic nyel ogenous | eukema (CM.), rheumatoid arthritis,
asthma, osteoarthritis, ischem a, cancer and neurodegenerative di seases.
Several reports have detailed the 20 inportance of JNK activation
associated wth liver disease or episodes_of hepatic ischema [Nat. Genet.
21:326-9 (1999); FEBS Lett. 420:201-4 (199%): J. din. lInvest. 102:1942-50
(1998); Hepatology 28:1022-30 (1998)]. Therefore, inhibitors of JNK 25 may

be useful to treat variouséﬂﬁg%&%%aggigégﬁé? ?tfé égt%ffgﬁxghkhé de

cardi ovascul ar di sease su nfarction or congestive heart
failure has al so beanseepoticd A tiokrshasgbeenashawn ELXIK pedli ahésa
hypertrophi c responses _to varioys forns, 30 of cardiac stress [Circ. Res.
83: 167- 78 (1998) ; Cetir AeRHh W97 PFSISN (19GE)) [FhaggPt ffienbroc.
272:28050-6 (1997 Nar P I fcadleSei’dubi2- 98.£490601 O J9EB 12008 M0 Hiisk 12621
PCT/ USO0/ 22445 -4 CTC. Res._78:7947-53 (1996); J. din. Invest. 97:508-14
(1996)]. It ha® béspfdemorindsatted thrge swesurgdes s8thdeiffeseptays a role
in T-cell activati@p;,b{d¢! yg] hivation, e 1 e Jil w3 qRE PR er . Thus,
I nhibitors of JNthg§n %J%gtﬁgﬁﬁgﬁﬁt%% va J%linl of-stgf 5

pathways by substrate specificity of different JNKs

in vive {(Gupta et al., supra).
JNKs, along with other MAPKs, have been
10 implicated in having a role in mediating cellular
response to cancer, thrombin-induced platelet
aggregation, immunodeficiency disorders, autoimmune
diseases, cell death, allergies, osteoporosis and
heart disease. The therapeutic targets related to
15 activation of the JNK pathway include chronic
myelogenous leukemia (CML), rheumatoid arthritis,
asthma, osteoarthritis, ischemia, cancer and
neurodegenerative diseases.
Several re;orts have detailed the
20 importance of JNK activation associated with liver

disease or episodes of hepatic ischemia [Nat. Genet.

21:326-9 (1999); FEBS Lett. 420:201~-4 (1997); J.

Clin. Invest. 102:1942-50 (1998):; Hepatology
28:1022-30 {1998)]. Therefore, inhibitors of JNK

25 may be useful to treat various hepatic disorders.

A role for JNK in cardiovascular disease
such as myocardial infarction or congestive heart
failure has also been reported as it has been shown
JNK mediates hypertrophic responses to various forms

30 of cardiac stress [Circ. Res. 83:167-78 (1998);
Circulation 97:1731-7 (1998); J. Biol. Chem.
272:28050-6 (1997); Circ. Res. 79:162-73 (1996);




altering pathol ogic i nmune responses [J. Imunol. 162:3176-87 (1999); Eur.
J. Immunol. 28:3867-77 (1998); J. Exp. Med. 186:941-53 (1997); Eur. J. 10

| munol . 26:989-94 (1996)]. A role for JNK activation in various g PR S
has al so been established, suggesting the potential use of JNK inhibitors

I n cancer . W@dt126zixanpl e, constitutively activated JNK i seCIgssowermsed 15 with
HTLV-1 nedi ated tunori genesis [ Oncogene 13:135- 42 ('1996)]. JNK may play a
role in Kaposi's sarcona (KS) because it is thought that the proliferative
effects of bFGF and OSM on KS cells are nediated by their activation of
the JNK signaling pathway [J. 20 din. Imdest. 99:1798-804 (1997)). O her
proliferative effects of other cytokines inplicated in KS proliferation,
such as vascul ar endot hel i al rowh factor (VEGF), IL-6 and TNFa, may al so
be nediated by JElkF_lei%ﬂﬂﬂt&:gﬁ?-ﬁégm%%m Jof Cilhe. cI@egtun gene in p210
SCR- ABL transforngg.eeglsy (gg@@giponds with activity of JNK, suggesting a
role for JNK inhibitors in the treatnent for chronic nyel ogenous |eukem a

(CML) [Blood 92:2450-60 (H398pk. b8én Jdétlorandatbi2thse wmialek expr essed in
ast, 3, sel ectively expressed in the

a variety of tis | n.,cont JN S

brain and to a |e§é§§%§f|ﬁ550283iyﬁm?oﬁ9 634 Treel Uspepvatdmon.s extent in
the heart and5 esinslyding acetvation SoPriaie R prohodly . Newson 14:67-78
(1995); Martin et,al..,.. Brain Res. Mol. Brain Res. 35:47-57 f996)]. JNK3

has been |inked to*HEUrSHEl ChpdiE Fa% haveu tbgrapestiaivelaeadnd, indicating
a role of JNK in dlveripat BROBOESY S Ofmnfind! 3ERLENEHELT OF Ol by I N the.

162:3176-87 (1999); Eur. J. Immunol. 28:3867-77
(1998); J. Exp. Med. 186:941-53 (1997); Eur. J.
10 Immunol. 26:989-94 (1996)].

A role for JNK activation in various
cancers has also been established, suggesting the
potential use of JNK inhibitoﬁs in cancer. For
example, constitutively activated JNK is associated

15 with HTLV-1 mediated tumorigenesis [Oncogene 13:135-
42 {;996)].' JNK may plaf a role in Kaposi’s sarcoma
(KS) because it is thought that the proliferative
‘effects of bFGF and OSM on KS cells are mediated by
their activation of the JNK signaling pathway [J.
20 Clin. Invest. 99:1798-804 (1997)]. Other

proliferative effects of other cytokines implicated

in KS proliferation, such as vascular endothelial
growth factor (VEGF), IL-6 and TNFa, may also be
mediated by JNK. In addition, regulation of the c-

25 jun gene in p210 BCR-ABL transformed cells
corresponds with activity of JNK, suggesting a role
for JNK inhibitors in the treatment for chronic
myelogenous leukemia {CML) [Blood 92:2450-60
(1998)].

30 JNK1 and JNK2 are widely expressed in a
variety of tissues. In contrast, JNK3, is

selectively expressed in the brain and to a lesser



adult human brain, JNK3 expression is localized to a subpopul ation
pyram dal neurons in the CAl, CA4 and subiculumregions of the hip
and layers 10 3 and 5 of the neocortex [Mbhit et al., supra]. The BG4
neur ons of gatients wi th acute hypoxia showed strong nucl ear

JNK3- i mur¥
t he hi ppocanpal

&HPPIVity conpared to nminimal, diffuse cyt JSITASRV R a
neurons frombrain tissues of nornmal 15 patients [Z

al ., supra]. Thus, JNK3 appears to be involved involved in hypoxic
i schem ¢ damage of CAl neurons in the hippocanpus. In addition, JNK3
co-localizes immunochemcally with neurons vulnerable in 20 Al zhe
di sease [Mohit et al., supra]. D sruption of the JNK3 gene caused

resistance of mce to the excitotoxic glutanate receptor agoni st

acid, including tberehfech st wRirkUBRd B854 psuphR bt hANSCELPEA onal
activity and 25 apogtosis of hi ppocanpal neurons, indicating that

si gnal i ng pat hwayMp

ip ekial calNeudwpohdnt7-THh (IR9Pat Megeaases at. g

neurotoxicity (Yagdaigtral, md¥! WrSun3Res 800 AZ0 o019 81k, | Bass on
findings, JNK sig ; hat of JNK3, haS been inp
in the areas of bhpspbesn stidihetnonvenodeyk moattiosd sdiisdased bsuch as

Al zhei mer's Dg?gﬁ%féﬁ(ag%{?pq SR gﬁé(raa IQ%%E%fZ VO 01/ 12621

PCT/ USO0/ 2244

otrophic al erosis), epl?epsy and

sei zures, Hunti ngbavthsgdherizssaf glavamate mnaidtoxinjityi.esInasheawel |

i schem ¢ and henor i.n stroke. ere is a high uynnet. nedical
devel op JNK speci?%ﬁ&?ﬂﬁﬁ%ﬁq ?lpha?N%$eefﬁﬁﬁﬁﬁlqnhqs 189811 285" 68a
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subpopulation of pyramidal neurons in the CAl, Ca4
and subiculum regions of the hippocampus and layers
3 and 5 of the neocortex [Mohit et al., supral. The
CAl neurons of patients with acute hypoxia showed
strong nuclear JNK3-immunoreactivity compared to
minimal, diffuse cytoplasmic staining of the
hippocampal neurons from brain tissues of normal
patients [Zhang et al., supra)l. Thus, JNK3 appears
to be involved involved in hypoxic and ischemic
damage of CAl neurons in the hippocampus.

In addition, JNK3 co-localizes
immunochemically with neurons wvulnerable in
Alzheimer’s disease [Mohit et al., supral.
Disruption of the JNK3 gene caused resistance of
mice to the excitotoxic glutamate receptor agonist
kainic acid, including the effects on seizure
activity, AP-1 transcriptional activity and
apoptosis of hippocampal neurons, indicating that
the JNK3 signaling pathway is a critical component
in the pathogenegis of glutamate neurotoxicity (Yang
et al., Nature, 389:865-870 {1987})].

Based on these findings, JNK signalling,
especially that of JNK3, has been implicated in the
areas of apoptosis-driven neurodegenerative diseases

such as Alzheimer’s Disease, Parkinson'’s Disease,

of
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i ni ng of
hang et
and

inmer's
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t he JNK3
| ut amat e
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need to



treating the various conditions associated with JNK activation, especially
considering the currently available, relatively inadequate treaf peifils
options 10 for the majority of these conditions. Recently, we have
described crystallizable conplexes of JNK protein and adenosi ne
nmonophosph¥P8V1%6Hc| udi ng conpl exes conprising JNK3, in RETAIS0ER2445 si onal
Application 60/084056, filed May 15 4, 1998. Such information has been
extrenely useful in identifying and designing potential inhibitors of
vari ous nenbers of the JNK famly, which, in turn, have the described
above therapeutic utility. Mich work has bgen done to identify and 20
devel op drugs that inhibit MAPKs, such as p38 inhibitors. See, e.g., WO
98/ 27098 and WD 95/31451. However, to our know edge, no MAPK inhibitors
have been shown mnshe¢ampecidpltid [Dateekdcsd Vexrdrs)INépilepsguandt her

rel ated MAPKs. 25 Accordingly, there is still a great need to develop

pot ent i nhi bi t or s SEEEIRRE: THREARERG’ SRES4 T LEBEE EnBFakbe usef ul i n

treating various iﬁgaéiéspr@s 3FSIACIaat edcMbhic HME ddor@hibgingd FEB 2004 WO
01/ 12621 PCT/ US00/ 22445 -7 SUMMARY OF THE | NVENTION It has now been found

t hat conmpounds of Strfk8-invention and pharmaceutical conpositions thereof
are effective @s inhibitorsmpf &-54u8 N gh iR HediicBaSage&ID) . These
conpounds have the general formula I: ~ONHHR x 0Z Y I where Rl is H,
CONH2, T(,)-R ordgye}oi\r K rspecific inhibitors that are useful in
treating qhe various conditions associated with JNK
activation, especially considering the currently
available, relatively inadequate treatment options
10 for the majority of these conditions.
Recently, we have described crystallizable
complexes of JNK protein and adenosine
monophosphate, including complexes comprising JNK3,
in U.S. Provisional Application 60/084056, filed May
15 4, 1998. Such information has been extremely useful
in identifying and designing potential inhibitors of
. various members of the JNK family, which, in turn,
have the described above therapeutic utility.
Much work has been done to identify and
20 develop drugs that inhibit MAPKs, such as p38
inhibitors. See, e.g., WO 98/27098 and WO 95/31451.
However, to our knowledge, no MAPK inhibitors have
been shown to be specifically selective for JINKs
versus other related MAPKs.
25 Accordingly, there is still a great need
to develop potent inhibitors of JNKs, including JNK3
inhibitors, that are useful in treating various

conditions asscciated with JNK activation.



may be zero or one, and G XYZ, and Q are as 10 descri bed bel ow. Preferred
conpounds are those where the XYZ-containing ring is an isoxazol i
Preferred G groups are optionally substituted phenyls and preferf@ﬂﬁéw&re
pyrim di ne, pyridine or pyrazole rings. 15 These conpounds. and

phar maceutW@al'26¢bnposi ti ons thereof are useful for tredGTHPOHR244Hr event i ng
a variety of disorders, such as heart disease, imunodeficiency disorders,
inflammatory di seases, allergic diseases, autoi mune di seases, 20
destructive bone disorders such as osteoporosis, proliferative disorders,

i nfectious diseases and viral diseases. The conpositions are al so useful
in nmethods for preventing cell death and“%?perplasia and therefore may be
used to treat or prevent 25 reperfusion/ischema in stroke, heart attacks,
and organ hypoxia. The conpositions are also useful in nethods for
preventing thronbi n-i nduced platelet aggregation. The conpositions are
especially useful 9 FEB 2004 VEUMMARY? @1 TRETANSARNTPAMA5 -8 for disorders
such as chroni c nyel ogenous | eukema (CWM.), rheunatoid arthritis, asthng,
osteoarthritis, 1ischema, cancer, liver disease including hepatic

i schem a, heart disease sucht agmdweeabedeal £ouhdf @il icdmpandasongesti ve
heart failure, pathologic ipmmune conditions involving T cell activation
and neur odegener &PiFe 18VERE Yt SNADRPRAFMEEFPESER EAMBQSAELIRE | NVENTI ON 10
Thi s invention preykdessnevel e GUMIVRASs iR PGFIRACULGRI Ky acceptabl e

derivatives thereof, that are useful as JNK inhibitors. These conpounds
have the gener@al t&rmipal|kinases (JNK). These compounds have the

general formula I:

Q—NH—R’
Vo

where R' is H, CONH;, T()-R, or Tun—Arz, n

I

may be zero or one, and G, XYZ, and Q are as

10 described below. Preferred compounds are those
where the XYZ-containing ring is an isoxazole.
Preferred G groups are optionally substituted
phenyls and preferred Q are pyrimidine, pyridine or
pyrazole rings.

15 These compounds and pharmaceutical
compositions thereof are useful for treating or
preventing a variety of disorders, such as heart
disease, immunodeficiency disorders, inflammatory
diseases, allergic diseases, autoimhune diseases,

20 destructive bone disorders such as osteoporosis,
proliferative disorders, infectious diseases and
viral diseases. The compositions are also useful in
methods for preventing cell death and hyperplasia
and therefore may be used to treat or prevent

25 reperfusion/ischemia in stroke, heart attacks, and
organ hypoxia. The compositions are also useful in
methods for preventing thrombin-induced platelet

aggregation. The compositions are especially useful



15 20 wherein: "~WQNHRL X Z Y1l X-Y-Zis selected fromone of the
following: NCS2 O tCR2 VNR3 NNCR2 R3 Rl is H CONH2, T(,)-R or Tt"
-Ar2; Ris an aliphatic or substituted aliphatic group; n is zegFE@mpe;

Tis C(=0, C02, CONH, S(0)2, S (0) 2NH, COCH2 or CH2; 25 each
independerwpylfé?éklect ed from hydrogen, -R,  -CH2OR, -mzcm,wuws - CH2SR,
-CH2S (0) 2R -CH2 (C=O R -CH2CX2R, -CH2CO2H, -CH2CN, - CH2NHR,
-CH2N(R) 2, -CH=N-OR, -CH=NNHR, -CH=NN(R)2, -CH=NNHCOR, - CH=NNHCO2R,
- CH=ENNHSO2R, -aryl, 9 FEB 2004 WD 01/12621 PCT/ US00/ 22445 -9 -substituted
aryl, -CH2(aryl), -CH2(substituted aryl) -5 - CH2NH2, - CH2NHCOR,
- CH2NHCONHR, - CH2ZNHCON (R) 2, - CH2NRCOR, "< CH2NHCO2R, - CH2CONHR,
-CH2CON(R) 2, -CH2SO2NH2, -CH2 (heterocyclyl) , 5 -CH2(substituted
het er ocycl yl ), (f}egxe ggbg o SHRSHE LUk, %%r C each R3 is
i ndependent |y sel ecte rom %ydgro ena % %(LR %]2 % %EEEE%EI S R or
Arl; 10 Arl is ar ydC,Mlsubsheummmichragrlthrartabkyh$tlmﬂastqsttlebadthr1tls
ischemia, cancer, liver disease including hepatic
ischemia, heart disease such as myocardial
5 infarction and congestive heart failure, pathologic
immune conditions involving T cell activation and

neurodegenerative disorders.

DETAILED DESCRIPTION OF THE INVENTION

10 This invention provides novel compounds,
and pharmaceutically acceptable derivatives thereof,
that are useful as JNK inhibitors. These compounds

have the general formula I:

pei

X2
15 Y’
I
wherein:
X-¥Y-Z is selected from one of the following:
3 R? 2
N\o/CFlz a Nﬁcnz NMNH G N\N,CFI
20 2 R .

R! is H, CONH,, T(nm-R, or T, -Ar’;

R is an aliphatic or substituted aliphatic group;

n is zero or one;

T is C({=0)}, CO;, CONH, S{O})2, S({O})2NH, COCH; or CH;;

25 each R? is independently selected from hydrogen, -R,

-CH;0R, -CH;0H, -CH=0, -CH,SR, -CH;S(0):R,
-CH,; (C=0)R, -CH,CO;R, -CH,CO;H, -CH:CN, -CH;NHR,
-CH;N{R};, -CH=N-0OR, -CH=NNHR, -CH=NN(R}.,
-CH=NNHCOR, -CH=NNHCO,R, -CH=NNHSO;R, -aryl,



aral kyl, heterocyclyl, or substituted heterocyclyl, wherein Arl is
optionally fused to a partially unsaturated or fully unsaturated five to
seven nmenbered ring containing zero to three, 15 heteroatons; Q QHEBI0M' v
or H NH-'"-U-NH wherein the Hof QNHis optionally replaced by R3; A s
N or CR3; WOOMUIIA CR3, 0, S, or NR3; Ar2 is aryl, substiRQIVEG/2448

het erocyclyl or substituted heterocyclyl, wherein Are is optionally fused
to a partially unsaturated or fully unsaturated five to seven nenbered
ring 25 containing zero to three heteroatons; and wherein
each-substitutable carbon atomin Are, ingcluding the fused ring when
present, is optionally and i ndependently sSubstituted by halo, R OR SR,
OH, NO2, CN, NH2, NHR, N(R)2, NHCOR, 30 NHCONHR, NHCON(R)2, NRCOR, NHCOZ2R,

C02R, CO2H, COR ) ) S ( ONE . 2NHR, or 9
FED 2004 W 01 1262 5 S sE a5 | 2&%§2R@é§“&gé%§?%§8ach
saturated carbon in dahd)}.f +€HENH, NGCHSNHQOR heCHoyT@VHR | y and i ndependent |y
substituted by =0, = = =NN = , = =N =NNHSQ2R, or
=NR; 5 wherein each %Bﬁgbﬁ{%b‘leeﬁﬁq%%og étCWEr ?wé%%@&'i onal ly
substituted by R CORH,80RIRR, GICHSEBRH,, AscRiSBetkesevedlylihe fol | ow ng

definitions shall apply un] ess otherw se indjcated. The term "aliphatic"
as used herein® neans'cé%r(aPBﬁ’ElE‘h%ﬁ%é’(?,terocYClyl) . - (heterocyclyl),

or -{substituted heterocyclyl);

each R® is independently selected from hydrogen, R,
COR, CO2R or S(O)aR;

G is R or Arl;

10 Ar! is aryl, substituted aryl, aralkyl, substituted
aralkyl, heterocyclyl, or substituted
heterocyclyl, wherein Ar' is optionally fused to a
partially unsaturated or fully unsaturated five to
seven membered ring containing zero to three

15 heterocatoms;

Q-NH is
/QNH > /&}S\NH;

wherein the H of Q-NH is optionally replaced by R?;
A is N or CR’;
20 U is CR®, O, S, or NR’;
Ar? is aryl, substituted aryl, heterocyclyl or
substituted heterocyclyl, wherein Ar is
optionally fused to a partially unsaturated or
fuily unsaturated five to seven membered ring
25 containing zero to three hetercatoms; and
wherein each -substitutable carbon atom in Ar?,
including the fused ring when present, is
optionally and independently substituted by halo,
R, OR, SR, OH, NQ;, CN, NH;, NHR, N(R}:, NHCOR,
30 NHCONHR, NHCON(R)., NRCOR, NHCO;R, CO;R, CO:H, COR,
CONHR, CON(R);, S{(0)zR, SONH;, S{O}R, SO,NHR, or



10 branched or cyclic Cl1-Cl2 hydrocarbons, preferably one to six carbons,
whi ch are conpletely saturated or which contain one or nore units of
unsaturation. For exanple, suitable aliphatic groups include gq&@t"uted
or unsubstituted linear, branched or 15 cyclic al kyl, al kenyl,

groups and¥@¢BI%ds thereof such as (cycloal kyl)al kyl, RGAUEGZRHKEenyl ) al kyl
or (cycloal kyl)al kenyl. The term"alkyl" and "al koxy" used al one or as
part of a larger noiety refers to both straight and branched 20 chai ns
containing one to twelve carbon atonms. The terns "al kenyl” and "al kynyl "
used alone or as part of a larger nmoiety,ghall include both straight and
branched chai ns containing two to twelve Carbon atons. The terns
"hal oal kyl ", "hal oal kenyl " and 25 "hal oal koxy" neans al kyl, al kenyl or

al koxy, as the caseyy@po)bR, §ﬁ@srﬂéfét1ede%ﬁhs&n9rﬁewa%eﬁl 9HCfhe at OIS,
The term "hal ogen" neans F, C, Br, or I. The term"heteroatont means N, 0

or S and shall i nclﬁ}tf@dan?}nsxrlél Ee@th@r Mﬂoﬁﬁﬂiﬁgwmmnﬁsﬂtlm and
the quaternized formgfs éTEﬁtQﬁSbﬁ Lﬁtr Qe LR " 2 br: used al one or

as part of a larger noiety as I'h "ara refers ‘io arorrétrc 9 FEB 2004
WO 01/ 12621 PCT/ USOO#I\MIME{ %mcm,grmSOMVrm-ﬂR\re to fourteen menber s,

such as pheny, , ben |, 2-naphthyl, 1l-anthracyl an
2-anthracyl, and het% 5;(%‘7'511 |e8 E ‘?{@%?%”&P@Eﬁsxbpoﬁﬁ?eﬁ sar yit 6Fou’p§ such as
2-furanyl, 3-fur any lop thlonail 1iyd8dps tyi tutzd BydRZOtYR, Eﬂt@)rERdaéﬂ YOIR.

5-im dazolyl, 3-isoxazolyl, 4 | soxazol yl, 5- zql yl - oxadi azol yl ,

5- oxadi azol yl, 2- oxazol yl gF§?¥n5-EBﬁi (1ﬂOW1§9p9? FHRiFions pyrrol yi
2-pyridyl, 3‘pyr|5M£114a§ny(ﬁﬂLes% otherwise indicated. The term

“aliphatic” as used herein means straight chained,

10 branched or cyclic C;1-Ciz hydrocarbons, preferably
one to six carbons, which are completely saturated
or which contain one or more units of umsaturation.
For example, suitable aliphatic groups include
substituted or unsubstituted linear, branched or

15 c¢yclic alkyl, alkenyl, alkynyl groups and hybrids
thereof such as (cycloalkyl)alkyl, '
(cycloalkenyl)alkyl or {cyclecalkyl)alkenyl. The
term "alkyl®" and “alkoxy” used alone or as part of a
larger moiety refers to both straight and branched

20 chains containing one to twelve carbon atoms. The
terms “alkenyl” and "alkynyl” used alone or as part
of a larger moiety shall include both straight and
branched chains containing two to twelve carbon
atoms. The terms *haloalkyl”, “halocalkenyl” and

25 "halcalkoxy"® means alkyl, alkenyl or alkoxy, as the
case-may be, substituted with one or more halogen
atoms. The term "halogen" means F, Cl, Br, or I.
The term “"hetercatom” means N, O or S and shali
include any oxidized form of nitrogen and sulfur,

30 and the guaternized form of any basic nitrogen.

The term “aryl”, used alone or as part of

a larger moiety as in “aralkyl”. refers to aromatic



10. pyrimdyl, 4-pyrimdyl, 5-pyrimdyl, 3-pyridazinyl, 3-pyridazinyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-tetrazolyl, 2.-triazolyl,
5-triazolyl, 2-thienyl, or 3-thienyl. Aryl groups also include'f3sed 2004
polycyclic 15 aromatic ring systens in which a carbocyclic aromatic ring
or heterodWQI1I6Hg is fused to one or nore other rings.PABEHYLEES | ncl ude

t et rahydr onapht hyl , benzi m dazol yl, benzothienyl, benzofuranyl, indolyl,
qgui nol i nyl, benzodi azepi nyl, 20 benzot hi azol yl, benzooxazol yl,
benzi m dazol yl, isoquinolinyl, isoindolyl, acridinyl, benzoisoxazolyl,
and the like. Also included within the sggpe of the term"aryl", as it is
used herein, 1is a group in which one or nore carbocyclic aromatic 25 rings

and/ or heteroaryl rings are fused to a cycloal kyl or non-aromatic

heterocycl yl, for riegagpbeapsi halainyg fawet ebr abysk ede neamyeranykuclihgs t erm
"heterocyclic ring"” or_ "heterocyclyl” refers to a non-aromatic ring which
30 includes one oPBFBYE  hBERFVLt cidledbERYhs ATRARIYAW L -olygBEhBRCYEL| fur in

the ring. The ringngan-BRehiy&y1, Sink heS¥EHcPé1 & WsrRIReredugRdsor fused
to another 9 FEB 2004 WO 01/ 712621 PCT/US00/22445 -12 ring, such as a

cycl oal kyl or ar olgteEoparvy. gr@pansuch Aaclufler@yilH Bedrirahghz o= 2- one,

3-1-al kyl - bengi m; -2-0ne, 2-. r dr pf - tetrahydrofuranyl,
2-tetrahydropy%aggﬂ?agkgg¥gt?%Hyd%%%??g%yl? %ﬂﬁgﬁ%é ydr opyr anyl , 2-

t et rahydr ot hi ophehylimidatelyhhyikisbixaephehy| 4-isoxamollydl, i e, 3- nor phol i no,
4-nDrpho!ino, 2- Egggggrﬁgfli 0, nthign?rgapu&p higitqiogprpholino,
1-pyrrolidinyl, 2-pyrro? Py 273 9?? ¥1di y?, ¥

oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-pyrrolyl, 3-

pyrrolyl, Z2-pyridyl, 3-pyridyl, 4-pyridyl, 2-

10 pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl,
3-pyridazinyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 5-tetrazolyl, 2-triazolyl, 5-triazolyl,
2-thienyl, or 3-thienyl.

Aryl groups also include fused polycyclic

15 aromatic ring systems in which a carbocyclic
aromatic ring or heterocaryl ring is fused to one or
more other rings. Examples include
tetrahydronaphthyl, benzimidazolyl, benzothienyl,
benzofuranyl, indolyl, quinolinyl, benzodiazepinyl,

20 bénzothiazolyl, benzooxazolyl, benzimidazolyl,
isoguinolinyl, iscindolyl, acridinyl,
benzoisoxazolyl, and the like. Alsc included within
thé scope of the term “aryl”, as it is used herein,
is a group in which one or more carbocyclic aromatic

25 rings and/or heterocaryl rings are fused to a
cycloalkyl or non-aromatic heterocyclyl, for
example, indanyl or tetrahydrobenzopyranyl.

The term “heterocyclic ring” or
“heterocyclyl” refers to a non-aromatic ring which

30 includes one or more heterocatoms such as nitrogen,

oxygen or sulfur in the ring. The ring can be five,

six, seven or eight-membered and/or fused to another



10 pi perazinyl, 2-piperazinyl, 1-piperidinyl, 2- piperidinyl,
3-piperidinyl, 4-piperidinyl, 4- thiazolidinyl, diazolonyl, N-substituted
di azol onyl, 1-phthalimdinyl, benzoxane, benzotriazol-1-yl, 9FEY 2004
benzopyrrolldlne benzoplperldlne benzoxol ane, 15 benzot hi ol ane, and
benzot hi ad@o“lﬂ‘\l’é@npound of this invention may contain aPGrTNﬁQWH%& is fused
to a partially saturated or fully wunsaturated five to seven nenbered ring
containing zero to three heteroatonms. Such a fused ring may be 20 an
aromatic or non-aromati ¢ nonocyclic ring, exanples of which include the
aryl and heterocyclic rings described abgy_: An aryl group (carbocyclic
and heterocyclic) or an aral kyl group, such as benzyl or 25 phenethyl,
may contain one or nore substituents. Exanpl es of suitable substituents on

the unsaturated cafkpn s@!cﬁ”h@faaéycaid’alllﬁflo%ﬁ hBth&l@'f‘c 3:1'?@%.099“1 -R-OR
-OH, -SH, -SR, protected OH (such as acyloxy), phenyl (Ph), substituted
Ph, -OPh, substit (EXaNBEs @pRludacy; lH-GenzifgidazohHR onegy (R -21kyAHCOR,

TCONR) 2. - S(0) 2R PEREE 8 B B 15 30010 G k21 PCT/ US0D) 22445

-13 -S02NHR, or NHS@&&@ﬁxoﬁheanyIQ|2runtnahw§hapyragwknu3 or a substituted
al i phatic group. An .al i aronatlg_ therocycllc ring

atic p a0
may contain oné or® nor§8§r°8%r%5§%knm Hbf%%yr?n%Lntable substituents
on the saturatedtﬁﬁﬁh@gd@btﬁﬂoﬁh&ﬂ@ﬂatBCtgtmahy@totﬁlaphemyi agenatic

het erocyclic ring |ncI e t hose d_abqgve f he u saturated car bon,
such as in an ar GHEERC Fpﬁg 33 ﬂéhéiﬁﬁg gi "m?ﬁg?%éﬁ qL 0,

thiomorpholino, 3-thiomorpholino, 4- thlomorphollno,
l1-pyrrelidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-

10 piperazinyl, 2-piperazinyl, l-piperidinyl, 2-
piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-
thiazolidinyl, diazolonyl, N-substituted diazolonyl,
l-phthalimidinyl, benzoxane, benzotriazol-1-yl,
benzopyrrolidine, benzopiperidine, benzoxolane,

15 ©benzothiolane, and benzothiane.

A compound of this invention may contain a
ring that is fused to a partially saturated or fully
unsaturated five to seven membered ring containing
zero to three heteroatoms. Such a fused ring may be

20 an aromatic or non-aromatic monocyclic ring,
examples of which include the aryl and heterocyclic
rings described above.

An aryl group (carbocyclic and
heterocyclic) or an aralkyl group, such as benzyl or

25 phenethyl, may contain one or more substituents.
Examples of suitable substituents on the unsaturated
carbon atom of an aryl group include a halogen, -R,
-0OR, -0OH, -8H, -SR, protected OH (such as acyloxy),
phenyl (Ph), substituted Ph, -OPh, substituted

30 -0Ph, -NO;, -CN, -NH,, -NHR, -N{R};, -NHCOR,
-NHCONHR, -NHCON({R),, -NRCOR, -NHCO;R, -COzR, -CO:H,
-COR, -CONHR, -CON{R);, -S(0)2R, -SONH;, -S{O)R,



10 =NNHR, =NNR2, =N-OR, =NNHCOR, =NNHCO2R, =NNHS2R, or =NR A
substitutable nitrogen on an aromatic or non-aromatic heterocyclic ring
may be optionally substituted. Suitable substituents on the nit8 bgedllds
include R, COR, S(0)2R, and CO2R, where Ris an aliphatic group or a
substit ut SMOAMIIMat i ¢ group. Conpounds derived by nmaki RETE8Y2645 ¢ or

bi oi sosteric replacenents of carboxylic acid or ester nvieties of
conpounds described herein are 20 within the scope of this invention.

| sosteres, which result fromthe exchange of an atomor group of atonms to

create a new conpound with simlar biol og cal properties to the parent
carboxylic acid or ester, are known in thée art. The bioisosteric 25
repl acenent may be physicochem cally or topologically based. An exanpl e of

an isosteric replaggg@! &0 Misqd)PRX YTkl Usi Sn ; such as
CONHSO2Me. It will be apparent tsg c))% ski | Ieed i?\ t he 0 arlt that "certain

conpounds of thi s dmweesubshialed ediiphathct gxewmeric forns or hydrated

forms, all such fornms of thg c ' i thin tl 9 FEB 2004 WO
01/ 12621 PCT/ US00/ 22445 -1 of&{%’}%&%\%eﬁ?’il’%.%nare“s%sn o%ﬁg“%\%gge stated,

structures depi ct agtheseynl &t er als mayeabhtdin iormed wde moalel st ereochem cal
forms of the s{sruct re. i.e., the R_.and confiqurations for each

asymmetric cenPer SUBSTHEREF Gt e, TAMRIESSPEr BHIRRHC SUPESSEPR SRl | as

enantionmeric and ghasteteLded CcdfbonUbesanfaliphaticeg@dupCorpPeEngls are
within the scope of the invention. Unless otherwi_se stated, structures
depi cted herein aP8RaRrEeM¥eihihaterosyrlde EHiddrddde those listed

above for the unsaturated carbon, such as in an
aromatic ring, -as well as the following: =0, =S,

10 =NNHR, =NNR;, =N-OR, =NNHCOR, =NNHCO;R, =NNHSO:;R, or
=NR.

A substitutable nitrogen on an aromatic or
non-aromatic heterocyclic ring may be optionally
substituted. Suitable substituents on the nitrogen

15 include R, COR, S(0)zR, and CO;R, where R is an
aliphatic group or a substituted aliphatic group.

Compounds derived by making isosteric or
biocisosteric replacements of carboxylic acid or
ester moieties of compounds described herein are

20 within the scope of this invention. Isosteres,
which result from the exchange of an atom or group
of atoms to create a new compound with similar
bioclogical properties to the parent carboxylic acid
or ester, are known in the art. The bicisosteric

25 replacement may be physicochemically or
topologically based. An example of an isosteric
replacement for a carboxylic acid is CONHSO:;(alkyl)
such as CONHSO;Me.

It will be apparent to cne skilled in the

30 art that certain compounds of this invention may
exist in tautomeric forms or hydrated forms, all

such forms of the compounds being within the scope



10 which differ only in the presence of one or nore isotopically enriched
atons. For exanple, conpounds having the present structures exc ££ for t
repl acenent of a hydrogen by a deuteriumor tritium or the rep

a carbon Qx a 13C or 14c 15 enriched carbon are within the scope of, thIS

i nventi on.W8UERSEonpounds. are useful, for exanple, as AP BASS tool s or
probes in biological assays. One enbodinent of this invention relates to
conmpounds of fornmula | where the XYZ-containing 20 ring is an isoxazole,
as shown by the general formula IA below. FFRL | A where R2 is preferably
al kyl, such as methyl, or CH2(heterocyclyly), such as CH2(N-norpholinyl); G
Is 25 preferably Art; and RL is preferably Tyr,}-Ar2 or Tirl- R wherein n
is nmost preferably zero. Most preferred are those conpounds where G Ri,

and R2 are as juglf @ascCihbeskidind QnilbskSoeeni swptatdiane or
am nopyrim di ne where the NH is at the-2 position of 30 the ring: 9 FEB
2004 WD 01/ 12621 SPERFHSpeF 23epistefs hargin GRp 35 eantndopinakéie: NH

Table 1 bel ow shoygyr EE&E&@&E&&M&Q Fo2%8NPE EenOfs dAGURROURDs Wigke Q is a
pyri, pyridine or pyrazole and Rl is Ar2, represented by formula I1A G

-NH Ar 2 R and S configurations for each asymmetric center.

5 Therefore, single stereochemical isomers as well as
enantiomeric and diastereomeric mixtures of the
present compounds are within the scope of the
invention. Unless otherwise stated, structures
depicted herein are also meant to include compounds

10 which differ only in the presence of one or more
isotopically enriched atoms. For example, compounds
having the present structures except for the
replacement of a hydrogen by a deuterium or tritium,
or the replacement of a carbon by a ’C- or c-

15 enriched carbon are within the scope of this
invention. Such compounds are useful, for example,
as analytical tools or probes in biological assays.

One embodiment of this invention relates
to compounds of formula I where the XYZ-containing

20 ring is an isoxazole, as shown by the general
formula IA below:

H-R'

W,

where R? is preferably alkyl, such as methyl, or

IAa

CH; (heterocyclyl), such as CH; (N-morpholinyl); G is
25 preferably Ar'; and R' is preferably T(,-Ar® or T(-
R, wherein n is most preferably zero. Most
preferred are those compounds where G, R!, and R® are
as just described, and Q~NH is an aminopyridine or

aminopyrimidine where the NH is at the. 2 position of

30 the ring:



~ N. CO10 ITA=NQ @ B 15 Table 1. Exanples of Conmpounds of Fornul a
A R A4 No. GQRRR3R'R5R6R | | A- 1PhO1MeHHHHH | I A- 2Ph01Me HHOMe HH

| I A-3PhO1MeHOVEWEHH | | A- 4PhO1MeMeHHHH WO 01/ 12621 -16 9 FEB 2004 9 FEB 2004
PCT/ USOQ 22445 No. OR2R3R4RSR6 R7 11 A-5 PhO1MeMeHCONHH H |1 A- 6
Ph01MeNe HONPI 0H126RIA- 7 PhO1MEHCNHH H 11 A-8 PhO1MeMeFHH H | RGRYES0PRBIINVENEHFH H
Il A-10 PhO1MeCFHHH H 11 A-11 4-F- PhO1IMeHHHH H 1 A-12 2 3- MeO - PhO1MeHHHH H
I A-13 2 4-Meg - PhOIMeHHHH H |1 A-14 2-C - PhOIMeHHHH H |1 A-15 3,4- C

PhQ MeHHHH H I 1 A-16 PhO2Et HCNHH H |1 A-17 PhO2Et HCO 2HHH H |1 A- 18 PhO2MeHFHH

H _15-

A

or Q-NH is an amino pyrazole:
H

N

- NH
N
)\J’

Table 1 below shows representative
5 examples of IA compounds where Q is a pyrimidine,
pyridine or pyrazole and R! is Ar?, represented by

formula IIA.

G  Q-NHAA
7\
N
0 A2
10 IIA
' H
N N
G- O oy
=N — W/
o1 Q2 Q3

15 Table 1. Examples of Compounds of Formula IIA

R Rt
R = % § /5

2 L < {(when Ar® is RY)
No. G Q | R| R R* RS R® | R
JA-1 Ph (03] Me H H H H H
HA-2 FPh 0] Me H H OMe H H
IA-3 Ph L&) Me H OMe OMe 7 H H
I1A-4 Ph 1 Me Me H H H H




|1 A-19 PhO2MeHHFH H 11 A-20 Ph02MeHHCOMVEH H || A-21 PhO2MeHHCOPhH H | | A- 22
Et 01MeHHHH H |1 A-23 PhCH OC - 01MeHHHH H |1 A- 24 PhO2MeHHCONHH H | | A- 25

3- F- PhO1MEHCNHH H | | A- 26 3- F- PAQLMEHHCNH H |1 A-27 3- F- PhO1MeHFHH IFH;I A- 28
3-F- PhOIMeHHFH H |1 A-29 3- F- PhOIMEHVECNH H |1 A-30 3- F- PhQi MeHFCNRIFES 260k 31
3- F- PhQLMEWPSMEIZH | | A- 32 PhOL1MEHFCNH H | | A- 33 PhO1MeHFHMTAISO0/ 20484
PhO1MeHHCNH H | | A-35 PhO1MeHHCOMVEH H |1 A-36 PhO1MeHCH=C HH H H | | A- 37
PhOIMeHSMEHH H 11 A-38 PhQIMEHMECNH H SUBSTLTUTE SHEET (RULE 26) WD 01112621
-17 9 FEB 2004 PCTI USOQ 22445 No. GORR3R R5A6R7 | | A- 39PhO1MeHCOVE HHH

| | A- 40PhO2Et HH HHH | 1 A- 41PhO1MeOVEH HHH | 1 A- 42PhQLMeHH FHH | | A- 43PhQ2MeHCO

HHHH || A 4Z|7|ﬁl§_Q-W§FﬂH PhrET TTA] 4&{-5-’nL_J.WFIW/e RVIVEH e ] R® R
IA-§ Ph o]} Me Me H CONH, H H
liA-& Ph ("1 Me Me H CN H H
A-7 Ph (8] Me H CN H H H
HA-8 Ph a1 Me Me F H H H
IlA-8 Ph o] Me Me H F H H
IA-10 Ph *] Me CFa H H H H
NA-11 4-F-Ph M Me H H H H H
[1A-12 2,3-(MeD),-Ph a1 Me H H H H H
1A-13 2 4-(MeD),-Ph a1 Me H H H H H
lIA-14 2-Cl-Ph a1 Me H H H H H
HA-15 3,4- Cl-Ph 1 Me H H H H H
[IA-16 Ph Q2 Et H CN H H H
1A-17 Ph Qz Et H CO.H H H H
11A-18 Ph Q2 Me H F H H H
IIA-19 £h Q2 Me H H F H H
[A-20 Ph Q2 Me H H COMe H H
[1A-21 Ph Q2 Me H H CCPh H H
llIA-22 Et Qi Me H H H H H
11A-23 PhCH,OCH,- ai Me H H H H H
liA-24 Ph Q2 Me H H CONH; H H
I1A-25 3-F-Ph Qi Me H CN H H H
HA-26 3-F-Ph o Me H H CN H H
11A-27 3-F-Ph Qi Me H F H H H
11A-28 3-F-Ph a1 Me H H F H H
liA-29 3-F-Ph *]] Me H Me CN H H
IA-30 3-F-Ph a1 Me H F CN H H
lA-31 3-F-Ph ()] Me H H SMe H H
11A-32 Ph Qi1 Me H F CN H H
1A-33 Ph an Me H F H H H
liA-34 Ph Q1 Me H H CN H H
IIA-35 Ph Qt Me H H COMe H H
1A-36 Ph m Me H | CH=C H H H

H
1A-37 Ph #] Me H SMe H H H
A-38 Ph Q1 Me H Me CN H H

SUBSTITUTE SHEET (RULE 26)



I A-46PhO1MeHH SMeHH || A-47Ph02MeHH OMeHH | | A- 48Ph02MeHOMe HHH PhQLMeOVeH
HCNH |1 A-50Ph@@2MeHCO Me HHH |1 A-51PhO01MeFH HCNH | | A- 52Ph02MeHH HHH
I I A-53Ph02MeHH CO 2HHH | | A- 54PhO1MeMeH CNHH | | A- 552- F- PhQLMeHH H‘ﬂ‘]’:E

| A-56PhO1MeFH FHH || A-57PhO1MeMeH CONH2HH || A- 58PhO1MeMeCl HHH B 2004

| A- 59PhOMBEHI26HH | | A- 602, 6- F - PhO1MeHH HHH | | A- 61Ph01NSVEROGRMESH

I A-62PhQLMeOVEH HHH | | A- 63PhO1MeHH SO MeHH | | A- 64Ph02MeHH CO MeHH

| A- 65PhO1MeNOH HHH | | A- 663- F- Phal MeHH HI:IE?I_I A- 67Ph02MeHCN HHH

| A-68Ph02MeHH CNHH | | A- 69PhO1MeCHIC H HHA H | | A- 70PhQLMeMeF HHH

| A-71PhO1MeCl H HOMeH | | A- 72PhO1MeHVe OVeHH SUBSTI TUTE SHEET (RULE 26) 9

I

I

I

I

I

I

FEB 2004 WO[QRL/ TZ262T PCIL USOO22449 -8 N R RgRZR4 ™ FORART o6 R’

IA-39 Ph Q1 Me | H | come H H H
IIA-40 Ph Q2 Et H H H H H
l1A-41 Ph Qi | Me [OMe | H H H H
lA-42 Ph Q1 | Me { H H F H H
lA-43 Ph Q2 | Me | H | COH H H H
l1A-44 Ph Q1 Me | H H Ph H H
IIA-45 Ph Q1 | Me | H Me H Me H
liA-46 Ph o1 { Me | H H SMe H H
NA-47 Ph Q2 | Me | H H OMe H H
lIA-48 Ph Q2 | Me | H | OMe H H H

Ph Q1 Me |OMe| H H CN H
IIA-50 Ph Q2 | Me | H | COMe H H H
liA-51 Ph Q1 | Me | F H H CN H
IIA-52 Ph Q2 | Me | H H H H H
HA-53 Ph Q2 | Me | H H CO,H H H
HA-54 Ph Qt Me | Me H CN H H
IIA-55 2-F-Ph Q1 | Me | H H H H H
IIA-56 Ph al | me | F H F H H
HA-57 Ph Q1 | Me | Me H CONH, H H
IIA-58 Ph Q1 Me | Me cl H H H
H1A-59 Ph Qt | Me | F H H H H
11A-60 2,6-F-Ph Q| Me H H H H
lIA-61 Ph Q1 | Me | Me H OMe H H
HA-62 Ph Q1 | Me [OMe | H H H H
ItA-63 Ph at Me | H H SO,Me H H
lIA-64 Ph Q2 | Me | H H CO.Me H H
I1A-65 Ph a1 { Me | NO, H H H H
IIA-66 3-F-Ph a1 | Me | H H H H H
IIA-67 Ph Q2 | Me | H CN H H H
IIA-68 Ph Q2 [ Me | H H CN H H
I1A-69 Ph Q1 Me |CH:C|{ H H H H

| H

I1A-70 Ph Qi | Me | Me F H H H
HA-71 Ph at | Me [ cl H H OMe | H
IIA-72 Ph Qi Me | H Me OMe H H

SUBSTITUTE SHEET {RULE 26)



1 A-73Ph01 MeOVEH HOVEH |1 A-742,5-F2-PhQ MeHH HHH |1 A-752-Cl1 -6-F-phQL
MeHH HHH |1 A-762-C - Ph01 MeHH HHH || A- 773, 4- C6- PhO1 MeHH HHH |1 A- 78PhQL
MeMeH FHH || A-792-Br-PhQl MeHH HHH || A-802, 3- F2- Ph01 MeHH HHH | 194 E&RMQ
MeSMeH HHH || A-823-CF -PhO1 MeHH HHH 1| A- 833, 5-1=2- Ph01 MeHH HHH

| | A- 842, 6-\WOIPI%P1 MeHH HHH |1 A- 852, 3- Me0O PhO1 MeHH HHH RATAI®ORBESL MeHH HHH
1 A-87cycl opropy, 01 MeHH HHH I | A-88cycl ohex)dQ | MeHH HHH 11 A-892 4- MO
-PhO1 MeHH HHH I1 A-90t - butyl 01 MeHH HHH || A 912, 6- F2- PhQL MeHH COVBHH

I 1 A-922. 6- F7- Phal MeHCN HHH |1 A- 932, 6- F2- P01 MeHH CNHH 11 A-942, 6-F, - PhQL
MeHF HHH || A-952, 6- F2- PhQL MeHH FHH | | A-962. 6- F, - PhO1 MeHCN FHH

Il A-972, 6-F,[ onal MeHH EHH 11 QWW Ay w-'@z M?{:NO HHH
I 1 A-100PhQ2 NHAc) HHH 1 A- 131Ph0 H 2iHH 11 A} 102Ph01 H HH
| I A-103Ph01 |Maki MeHH | Ipfy- 1042- R- Eih(me el HHHY ! T A 1952- M?JI\PehOl A\/EHF CNHH
1 A-1062- Me- FﬁR% VEHF 2|_5"-_|!!_|-Plhl A l%qz- 7 L HU\I-IH H . u
' 2
I1A-75 2-Cl-6-F-Ph o Me H H H H H
I1A-76 2-Cl-Ph o] Me H H H H H
iA-77 3,4-Cl-Ph 8] Me H H H H H
IA-78 Ph Q1 Me Me H F H H
HA-79 2-Br-Ph a1 Me H H H H H
11A-80 2,3-F,-Ph i Me H H H H H
lIA-81 Ph an Me SMe H H H H
liA-82 3CF;-Ph ] Me H H H H H
lIA-83 3,5-F,-Ph a1 Me H H H H H
11A-84 2.6-Ck-Ph 4] Me H H H H H
llIA-85 2,3-(MeQ},-Ph o) Me H H H " H H
I1A-86 Me (#]] Me H H H H H
HA-87 cyclopropyl L] Me H H H H H
11A-88 cyclohexyl Q1 Me H H H H H
l1A-89 2,4-(MeQ),-Ph )] Me H H H H H
A-90 t-butyl Q1 Me H H H H H
IIA-31 2,6-F,-Ph Qi Me H H COMe H H
IIA-82 2,6-F-Ph Qi Me H CN H H H
11A-93 2,6-F2-Ph a Me H H CN H H
11A-94 2,6-F;-Ph at Me H F H H
liA-95 2,6-F,-Ph Qi Me H H H H
iIA-86 2,6-F,-Ph 0]l Me H CN H H
1A-97 2,6-F>-Ph (8} Me H H SMe H H
l1A-98 Ph Q2 Me H H NMe, H H
1A-99 Ph Q2 Me H NO, H H H
HA-100 Ph Qz Me H NHAc H H H
IIA-101 Ph Q2 Me H NH, H H H
IA-102 Ph 6] Me H Me H H H
HA-103 Ph o] Me H H Me H H
IA-104 2-Me-Ph Qi Me H H H H H
HA-105 2-Me-Ph Qi Me H F CN H H
IA-106 2-Me-Ph o] Me H F H H H
1A-107 2-Me-Ph o] Me H H CN H H
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SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WO 01/12621 PCTI USOQ 22445 --19 No. G0
R2R2RARSRR7 |1 A-10B2- Me- Ph01 MeHVeHHH |1 A-1092- Me- Ph01 MeHCNHHH

Il A-1102- CF3-PhQlL MeHFCNHH | | A-1112- CF3- Ph01 MeHCNHHH |1 A-1122- CFI+PBQEN,
MeHHHHH |11 A- 1133, 4- (OCH20 - 01 MeHFCNHH Ph | LA-1 14344-(OCH20) - Q1 MeHCNHHH
Ph |1 A- 115804V OCH20) - 01 MeHHHHH f1 A-116i 01 MeCkN) ZPCT/US00/22445

344- (OCH20) bis-N, N -4-c ano en |1 A-1173-0Bn-Ph01 MeHFCNHH || A-1183- OBn- PhO1
MeHCNHHH | | A- 1193- OBn- PhO01 MeHHHHH 11 A- 12Q3-NO, - Ph01 MeHFCNHH | | A- 1213-N
-Ph01 Mebis-N, N -4-cyan phenyl 11A-1223- -Ph01 MeHCNHHH |1 A-1233- NO - PhO1
MeHHHHH 11 A- 1243- CN- Phal MeHFCNHH |1 A- 1253- CN- PhO1 MeHHCNHH

|1 A-1263- CNH{IReQ  MEHCNHHE 11 A{ 124 3-1C\q2PH{0Jze IWFF'FEHHWWBSRNO -gn 1 MeHHCO
EtHH || A-1293-CN-PRO1 M HCOR HHH
I1A-108 2-Me-Ph Q1 Me H Me H H H
1A-109 2-Me-Ph Q1 Me H CN H H H
11A-110 2-CF5-Ph Qi Me H F CN H H
lIA-111 2-CF3-Ph Q1 Me H CN H H H
NA-112 2-CFg-Ph a1 Me H H H H H
HA-113 3,4-(0CH,0)- Q1 Me H F CN H H
Ph
liA-114 3,4-(OCH,0)- ) Me H CN H H H
Ph
HA-115 3,4-(OCH;0)- ()] Me H H H H H
Ph
HA-116 m\ 83} Me
Q..
3,4-(OCH0)
bis-N,N'-4-cyanophenyl
HA-117 3-0Bn-Ph (#]] Me H F CN H H
ilA-118 3-0OBn-Ph a Me H CN H H H
11A-119 3-0Bn-Ph i Me H H H H
1A-120 3-NO,-Ph Q1 Me H F CN H H
HA-121 3-NO>-Ph N Me bis-N,N'-4-cyanophenyl
HA-122 3-NO,-Ph a1 Me H CN H H H
IA-123 3-NO,-Ph a1 Me H H H H H
1A-124 3-CN-Ph Q1 Me H F CN H H
lIA-125 3-CN-Ph o] Me H H CN H H
liA-126 3-CN-Ph (o]} Me H CN H H H
IA-127 3-CN-Ph Q1 Me H H H H H
1A-128 3-NO;-Ph ot Me H H COEt | H H
i1A-129 3-CN-Ph at Me H CO, H H H
Me
A-130 Ph a1 Me H CO, H H H
Et
11A-131 Ph &) Me N H NO, H H
1A-132 Ph Q2 Me \O,\/COQH
1A-133 Ph Q2 Me U\Do oH
IA-134 Ph Q2 Me H CH, [ H T H H
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Me |1 A-130Ph01 MeHCO2 HHH Et

1 A-133Ph02

Me~Q, | - |

01/12621 9 F E B 2004 PCT/ US00/ 22445 -20 No. GaR2R3R 4 R5RbR7 COH
[ 1 A-135Ph02MeHCO2BU | | A- 136PhO3MeHCNHHH | | A- 137Ph03Me HHCNHH S
| | A- 138PhBREBHE6M HHH e For conpounds of Fornul a : ETA WRETASRY2HE phenyl ,

preferred ph
hal o,

al i phati c,
CN, CO2H, ©02(al kyl),

enyl

substituents are sel ected
substituted aliphatic (prgferably hal oal
S(al kyl ), C§

CONH2,

al kyl), S02(al

from hydrogen and one or

5 a
CA p

kyl'),
kyl'),

I A-131Ph01 MeNHNOHH | | A-132Ph02 Me02] - |
1 A-134Ph02 MeHCH HH SUBSTI TUTE SHEET (RULE 26) WO

FEB 2004

nor e
| koxy,
henyl ),

or NO2. Preferred G groups are phenyl rings optionally substituted wth
one or nore [gpOoups Ji ndepgndentTyq Sl gt ¢dgh r Pmpeal KyT gs allKOgy qr ghal ogen.
10 Exanpl es lof conpounds of FEdrmil LI Alwhere  R1 is othdr thad phenyl are
shown bel ow}inTablle 2 Tablel2 Exanplés of CoMbdunds of Edrmula 1 A (RL
is other tham-pdsenyl) Pbh Q2 | Me N
0PN CO,Bu
H

liA-136 Ph Q3 | Me H CN H H H

11A-137 Ph Q3 | Me H H CN H H

11A-138 Ph Q3 | Me H |COM H H H

e

For compounds of Formula ITA where R® is

phenyl, preferred phenyl substituents are selected

from hydrogen and one or more halo, aliphatic,

substituted aliphatic (preferably haloalkyl),

5 alkoxy,
CO(alkyl),

CN, COzH, COz;(alkyl},
S0z(alkyl), CO(phenyl},

S(alkyl),

or NO,;.

CONH; .,

Preferred

G groups are phenyl rings optionally substituted

with one or more groups independently selected from

alkyl,

10

alkoxy or halogen.

Examples of compounds of Formula IIA where

R! is other than phenyl are shown below in Table 2.

Table 2. Examples of Compounds of Formula IIA (R! is
other than phenyl)

15

G

/ \>_N .._F]'
H
A

No” ~CHs

ITIA (R! is other than phenyl)

No.

lIAA-1

Ph

CH

4
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A (Rl is other than phenyl) No.GAR || AA-1PhCH SUBSTI TUTE SHEET (RULE 26)
2004 WD 01/ 12621 PCTf USOQ 22445 -21 No. GAR || AA-2PhCH Q ~H 3

hNHg |1 AA- 4PhN |1 AA-5PhN |1 AA-fi PhNN | | AA- 7PhN | IAA-8PhNCHEH FEB 2004
-F- PANH3 | | AA- 10PhNH3 11 AA- 11PhN | | AA- 12PhN | | AA- 13PhN

2, OVEBVAGN) () ~Me | | AA- 15PhNM | | AA- 16PhNCORAA e SURITUSTOTE4SSHEET

6) 9 FEB 2004 WD 01/12621 PCT/ US00/ 22445 -22 No. G AR || AA-17Ph

| AA-18Ph NM | | AA-192- Me- Ph NNCC~Me, | | AA-202- Me- Ph NMVe | | AA- 21N

H@OO
—th'uw

No. G A R'
NAA-2 Ph CH
—Q—OCHS
IIAA-3 Ph N :
Ha

HAA-4 Ph N m
IAA-5 Ph N _Q
NAA-6 Ph N

553
NAA-7 Ph N [

HAA-8 Ph N

e,
NAA-9 3-F-Ph N

.,
HAA-10 Ph N

U,

IIAA-11 Ph N \(:Eg

HAA-12 Ph N \?
Ha

HAA-13 Ph N |

HAA-14 2,6-F-Ph N m
Me

AA-15 Ph N
| 00O
IIAA-16 Ph N m
CCO:Me

SUBSTITUTE SHEET (RULE 26)




Me ~ |1 AA-223-NO 7-Ph Nve |1 AA-233-CN-Ph NMve || AA-24Ph N || AA-25Ph N

|1 AA-26Ph N |1 AA-27Ph N Il AA-28Ph N Il AA-29Ph N || AA-30Ph N SUBSTI TUTE

SHEET (RULE 26) 9 FEB 2004 WO 01/12621 PCT/ US00/ 22445 -23 No. GAR 9 FEB 2004

I 1 AA- 31PhNN~ | | AA- 32PhNN | | AA- 33PhN | | AA- 34PhN | | AA- 35PhNO

| | AA- 36PhNWOBHQ6TH | | AA- 37PhNWOH On | 1 AA- 38PhNO | | AA- 39 BMTAIS09/22445 0 Ph CHN

Preferred Il A conpounds are those where Arl is an unsubstituted phenyl or

a phenyl substituted with one or nore ha_Iz%\,_ al kyl or al koxy. More

preferred 5 ||l k conpounds are those where Ar' is as just described, and Ar

2 is a naphthyl or phenyl optionally substituted wwth one or nore hal o,

al kyl, al kox}, hzﬂ oal KyT], carboxyT, —aJ kKoxycarbonyl, _fyano, or CONFR,
o. G A R

IAA-17 Ph N

00

NAA-18 Ph N
Medm

NAA-19 2-Me-Ph N
o

HAA-20 2-Me-Ph N
mMe

IIAA-21 C:O\ N
mMe

NIAA-22 3NOPh | N
T

IIAA-23 3-CN-FPh N m
Me
{IAA-24 Ph N \O

HAA-25 Ph N /@

IAA-26 Ph N \/\I‘i’

AA-27 Ph N
G

<

HAA-28 Ph N \/\D
IIAA-29 Ph N \/Q
lIAA-30 Ph N \/Ei
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or an indanone (as in conmpound |1AA--11). Also 10 preferred are Ilk
conpounds where RL is an optionally substituted alkyl or optional
substituted cycloalkyl, nore preferably al koxyal kyl, SUBSTI TUTE §ﬁéﬁﬂm‘
(RULE 26) 9 FEB 2004 WO 01/12621 PCT/ US00/ 22445 - 24 al koxycar bonyl al kyl ,
hydr oxyal KY0 /3621 di nyl al kyl, al koxycycl oal kyl, al koxyceGinseykayc| oal kyl ,
or hydroxycycl oal kyl. Exanpl es of these preferred conpounds include

I IAA-24, 11 AA-33 through I1AA-36, 5 I1AA,38 and |1 AA-40. One enbodi ment of
this invention relates to conpounds of fdornula A where Qis a pyrimdine
ring and RL is T-Ar2 where T is selected from CO C02, CONH, S(0)2, S (O
2NH, COCH2 apd CHZ. VWen R s 10 I-AfZ, preTerreaeﬁgnpounds are those

where Tis C :r»1Nkhprpcpnt9d3hy fofmla |11A_Tab) _bel ow sho
representative exaaphes of | IphA compouhds. or _ 0. ~3 ILIA15 Q1 @@ B
Tabl e 3. Exapples of 111 A Conpoundls Np. ArORRRRR | |1 A 1phenyl 01HHHHH
1l A-2phenyl P1Br HHHH |11 A- 3phenyl QLFHHHH 111 A- 4phen HHHH

I I'l A-5phenyl DICH3HHHH | | I|A- 6pheny| QLHCH3HHH IIIA—7phen9ﬁCﬂHHOCH3HH

HAA-32 Ph N
@
HAA-33 Ph N \I/\OH

IAA-34 Ph N

IIAA-35 Ph N \T/\rﬂw/
0

IIAA-36 Ph N \O

IIAA-37 Ph N W’O
O
IAA-38 Ph N \Q

‘oH
H
(0]
lIAA-40 Ph CH N
Ba®,

Preferred IIA compounds are those where Ar! is

IIAA-39 Ph CH

{

an unsubstituted phenyl or a phenyl substituted with
one or more halo, alkyl or alkoxy. More preferred

5 IIA compounds are those where Ar! is as just
described, and Ar® is a naphthyl or phenyl optionally
substituted with one or more halo, alkyl, alkoxy,
haloalkyl, carboxyl, alkoxycarbonyl, cyano, or CONH;,
or an indanone {as in compound IIAA-11l}. Also

10 preferred are ITA compounds where R* is an optionally
substituted alkyl or optionally substituted
cycloalkyl, more preferably alkoxyalkyl,
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I
0
I

I
1
I

| A- 8phenyl

/12621 PCT/ US00/ 22445 --25 Ar
| A-10 phenyl QLOC HHHOCH H33 |11 A-11 phenyl QLHHCNHH 11 A-12

QLHOCH3OCH3HH SUBSTI TUTE SHEET (RULE 26) 9 F E B 2004 WO
No. ArQRR 3RRR II1A-9 phenyl 010C IE_]ICE(EJE?’ZIIIJH H3
§

5-fl uorophenyl Q HHOCH3HH 111 A- 13 phenyl al HOCH30OCH3OC H H3 111 A-14

phenyl al HYEQIOL/I262IA- 15 phenyl 01Are is 2-t hi enyl

111 A 16 JNIMAMAD i s

1- oxo-indan-5-yl 111 A-17 phenyl QLAr2 is 4-pyridyl 111A-18

2- CH3- phenyl al HOCH3OCH3OCH3H 111 A-19 2- CH34phenyl 01HOCH3HHH 111 A- 20
2- CH3- phenyl O1HHOCH3HH 11 A-21 2- CH3- phenyl O01HOCH3HOCH3H 111 A- 22

2- CF3- phenyl 01HOCH3OCH3OCH3H |11 A-23 2- CF3- phenyl 01HOCH3HHH 111 A- 24

2- CF3- pheny| QLHHOGHR bl ¢ 41 HordB a2 kST 3 - hipeRyk {1 HERHS @i dlting i 4 @B,
benzo[ 3, 5] di oxol eal HOCH3OCH3QCH3H | || A- 27 benzo] 3, 5] di.oxol e01HOCH3HHH

|11 A-28 benzo[ 3, 5PdkexvrepheadaizHal kprycayP

hydroxycycloalkyl. Examples of these preferred
compounds include IIAA-24, IIAA-33 through IIAA-36,

5 IIAA-38 and ITAA-40.

One embodiment of this invention relates
to compounds of formula IA where Q is a pyrimidine
ring and R! is T-Ar® where T is selected from CO,

CO;, CONH, S(0)2, S(0),NH, COCH, and CH,. When R’ is

10 T-Ar?, preferred compounds are those where T is

C(=0), represented by formula IIIA. Table 3 below

shows representative examples of IITIA compounds.

15

0o R? 0
o
Ar! Q—NH'IE@ Ar! Q—NHJI\AP
i g R* 7\
N g\ N,
07 "CHa R® or 0~ CHs ITIA
. - H
N N’
§;~>_ S;%  j
Q1 Q2 Q3
Table 3. Examples of IIIA Compounds
Ar’
No. Ar’ Q | R* [iM R’ R° | R*
HIA-1 phenyl o H H H H H
IHA-2 phenyl (0] Br H H H H
HIA-3 phenyl 0] F H H H H
11A-4 phenyl al | Cf H H H H
lIIA-5 phenyl Q1 | CHy H H H H
1HA-6 phenyl [a}} H CH; H H H
INA-7 phenyi (8] H H QCH; H H
IHA-8 phenyl o] H OCH; | OCH; H H

SUBSTITUTE SHEET (RULE 26)
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11 A-30 3-benzyl oxy- phenyl 01HOCH3OCH3OCH3H |11 A-31 3-benzyl oxy-
phenyl O1HOCH3HHH [11 A-32 3-benzyl oxy -phenyl O1IHHOCH3HH |11 A- 33

3- benzyl oxy- phenyl 01HOCH3HOCH3H | | | A-34 3-ni trophenyl 01HOCH3OCH3OQH3 29‘
11 A-35 3-nitrophenyl 0O1IHOCH3HHH 111 A-36 3-nitrophenyl QLHHOCH3HH 111 A-3
3-ni t r opheWPIOAIBOCHIHOCH3H | 1 1 A- 38 3- cyanophenyl Q HOCH3OaH3EOM2H44 | | A- 39
3- cyanophenyl al HOCH3HHH 11| A-40 3-cyanophenyl al HHOCH3HH | 1| A- 41
3- cyanophenyl 01HOCH3HOCH3H SUBSTI TUTE SHEEL (RULE 26) 9 FEB 2004 WO

01/ 12621 PCT/ US00/ 22445 -26 A No. Ar QR R R’ R |11 A 42pheny| 01HOCH3HOCH3H
A- 43phenyl 01HCNHHH 1 1 | A- 44pheny| QLHHCO2M HH e

: : : A- 453- f | uor gpheny QTHCIHAA TTT A-463- f T gor opheny i OTHECHIHHH
[11A-473-f1 uor dmenyl OTHOCHSHREH3H T 1T Ae483RT TJUORDpHENRF O THNEHIARRT |
| I'l A- 4934f uor oghgsy! O1HHFHH ,,I,gnf}- 5034 dprRenyl ﬂth%
I LI A- 513-]1: : uor cpheny! al| HCNHHH | A- 52] 3 |4L ORPH t\egyl ( 1 OCJ—lS(IJrIIiH -
: : : ﬁ- ggg-f | 38; cg%ﬂi{ AT Zjaﬁm’llldplll Iyé1 I IO|I-|C:\ :)Ll-ﬁI T UUIHUIJH |||_y|| \gJo.laﬁl U |
3
IMA-11 phenyl Q1 H H CN H H
NIA-12 5-flucrophenyl o H H OCH; H H
ilA-13 phenyt a1 H OCH;, OCH; | OC H
H;
NA-t4 phenyl Q1 H H F H H
IHA-15 phenyl at AP is 2-thienyl
HIA-16 phenyl a1 A% is 1-oxo-indan-5-yl
INA-17 phenyi Qt AP is 4-pyridyl
IA-18 2-CHs-phenyl Q1 H OCH; | OCHa | OCHy | H
NA-19 © 2-CHg-phenyl Q1 | H | OCH, H H H
li1A-20 2-CH,-phenyl o H H OCH, H H
A-21 2-CH;-phenyi ) H OCH, H OCH; | H
NA-22 2-CFy-phenyl Q1 H OCH; | OCH; | OCHy | H
NA-23 2-CF;-pheny) Q1 H OCH, H H H
NA-24 2-CFy-phenyl Q1 H H OCH;, H H
lIA-25 2-CFs-phenyl o) H OCH, H OCH; | H
A-26 benzo{3,5]dioxole Q1 H OCH; | OCH; | OCH, | H
A-27 benzo[3,5]dioxole Qt H OCH, H H H
HA-28 benzo[3,5)dioxole Q1 H H OCH, H H
nAa-29 benzo[3,5)dioxole Qi H OCHjy H OCH; | H
HIA-30 3-benzytoxy- phenyl | Q1 H OCH; [ OCH; | OCH; | H
A-31 3-benzyloxy- phenyl Qi H OCH;,4 H H H
IHA-32 3-benzyloxy -phenyl | Q1 H H OCH, H H
HIA-33 3-benzyloxy-phenyl | Q1 H OCH; H OCH; | H
iA-34 3-nitrophenyl Q1 H OCH; | OCH; | OCH; | H
A-35 3-nitrophenyl o H OCH; H H H
IlA-36 3-nitrophenyl Q1 H H OCH, H H
MA-37 3-nitrophenyi Q1 H OCH; H OCH; | H
HIA-38 3-cyanophenyi Qf H OCH; | OCHy | OCH; | H
NIA-39 3-cyanophenyl o]} H OCH, H H H
iA-40 3-cyanophenyl m H H OCH;, H H
A-41 3-cyanopheny} Qt H OCH, H OCH; | H
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| A-562-f | uor ophenyi QLHOCH3HOCH3H I 1| A-572-f | uor ophenyl al HVeHHH

| A-582-f | uor ophenyl O1HHOCH3HH | | | A-592-f | uor ophenyl 01HHFHH

| A-602-f | uor ophenyl QLHHMeHH || | A-612-f 1 uor ophenyl 01HCNHHH 9 FEB 2004
| A-622-f | uor ophenyl 01HOCH3OCH3OCH3H 111 A-632-f 1 uorophenylal Ar2 is

napht hy W@ PVR$B42, 6- F2- phenyl O1HCI HHH | | | A- 652, 6- F2- p RETISOUHBEH3 HHH
I

NN —— —
T —_ = ——— —

A- 662, 6- F2- phenyl 01HOCH3HOCH3H 11| A- 672, 6- F2- phenyl O1HVEHHH
| A- 682, 6- F2- phenyl O1HHOCH3HH 111 A- 692. Q?EZ‘ phenyl O1HHFHH 11 A
2, 6- F2- phenyl O1HHMEHH 111 A- 712, 6- F2- phenyl al HCNHHH
| A-722, 6- F2- phenyl QLHOCH3OCH3OCH3H | I | A- 732, 6- F2- phenyl QLAr2 is
naphlhyl |1 fA74phenyl QIHNOZ HHAH TTTA- 7bphenyl OTHNHAE H_ T HH SUBSTI TUTE
SHEET (RULE 26) N8. FEB P004 WAL/ 12621 &CJ7 R . RzR RR5
R 111 & 76pheny| GRHEOVBIHT T ey TpDeN) G2 CAVBHAE! | A7 GTGOM] DA+
I 1'l A- 79pheny| OBHHHHHTHA80phenyt063S HH—A=S3phenyho3HHESCH3HH
111 A 82pheny! ORMANBHH 111 A 93§‘ﬁ'?¥.!m¥| 03 HON H H | H
A-44 phenyl a1 H H COo.M H H
e
NA-45 3-fiuorophenyl a1 H Cl H H H
A-46 3-fluorophenyl (0] H OCH; H H H
1HA-47 3-fluorophenyt (8] H OCH, H OCH; | H
l1A-48 3-fluorophenyt (8] H Me H H H
lA-48 3-fluorophenyl Qa1 H H F H H
HIA-50 3-Huorophenyl a1 H H Me H H
NIA-51 3-fluorophenyl 8] H CN H H H
ItA-52 3-fluorophenyl 1 H OCH; | OCH; | OCH) | H
INA-53 3-fluorophenyl Q1 AP is 2-naphthyl
A-54 2-fluorophenyi L8]] H Cl H H H
HIA-55 2-flucrophenyt Qi H OCH;, H H H
INA-56 2-fluorophenyl Qi H | OCH, H OCH; | H
IHA-57 2-flucrophenyl Qi H Me H H H
llIA-58 2-fluorophenyl 10 ) H H OCH, H H
lIA-58 2-fluorophenyl 1 H H F H H
HIA-60 2-fluorophenyl (#3] H H Me H H
HIA-61 2-fluorophenyl o H CN H H H
HiA-62 2-flucrophenyl 8] H OCH; | OCHy; | OCHy | H
A-63 2-flucrophenyl o] Af is 2-naphthyl
IHA-64 2,6-Fo-phenyl M H cl H H H
A-65 2,6-F,-phenyl m H OCH, H H H
IA-66 2.6-Fs-phenyi Qt H OCHj, H OCH; | H
HIA-67 2,6-F3-phenyt o H Me H H H
HIA-68 2,6-Fz-phenyl ] H H OCH, H H
H1A-69 2.6-Fphenyl 0] H H F H H
IA-70 2,6-F,-phenyl Q1 H H Me H H
INA-71 2,6-F,-phenyl Q1 H CN H H H
MA-72 2,6-F;-pheny) Qi1 H | OCH; | OCH; | OCH; | H
NIA-73 2,6-Fo-phenyt Qs Af is 2-naphthyl
HA-74 phenyl Q1 H NO. H H H
HA-75 phenyl Q1 | H NHAC H H H
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|11 A-84phenyl O3HHFHH 11 | A- 85phenyl 03HCOVEHHH | 11 A- 86phenyl 03HHCOM HH e

11 A-87phenyl 030C HHHH H3 111 A-88phenyl B2-thi enyl |11 A-89phenyl 032-f uranyl
11 A-903- Ove- phenyl 03HOCH3HHH |11 A-91Cycl ohexyl 03HOCH3HHH gFry 2004

11 A-924-d - phenyl 03HOCH3HHH | 11 A-933- d - phenyl 03HOCH3HHH

|11 A-944- PYQHER$FO3HOCH3HHH | 1 | A- 953- F- phenyl 03HOCH3HHH PCT/US00/22445
[11A-964-pyridyl 0O3HOCH3HHH MA- 973- pyri dyl 03H TOCH3HHH Preferred 111 A
conpounds are those conpounds where Art _ibs_an unsubstituted phenyl or a
phenyl substituted with one or nore substituents 5 independently sel ected
from hal ogen. More preferred |1I11A conpounds are those where Art is just

described, and Ar 2 1§ a thienyl, anfunsiibstituted pagnhyl or a phenyl
substituted wi t[lMoone_ of nore &dbstituen@s| Rndepehdént RY Slelrécf e’ Tfr om
hal ogen, al kyl | ipkdeoxy| 10 @Rl or OPRR. | SWBSTCHMEE [SHRET (RULE g§) 9 FEB
'2|'E)Oir Y\Da?é/ iﬁg\‘ Aol ol wher Bem; iONE:giéP —|,e by céMelzl n;ﬁ” 8]?"1'?; 'v‘qiloi FO\?\Alnlgs
CH2 (exenplifiedAxRs | VA-1), @Be@)2 (VAQR)| CONH CNI A|1)H QOCH2 (MillA-1),
CoB, (VIVA-1), | a-79 phenyl Q3 | H H H H | H

I1A-80 phenyl Q3 | H OCH; H H H

nA-g1 phenyl Q3 | H H OCH, H H

HiA-82 phenyl Q3 | H CN H H H

INA-83 phenyi Q3 | H OCH; H OCH, | H

IIA-84 phenyl Q3 | H H F H H

IIA-85 phenyl Q3 | H COMe H H H

IIA-86 phenyl Q3 | H H COM H H

e
HIA-87 phenyt Q3 |oC H H H H
. H3

INA-88 phenyl Q3 2-thienyl

NIA-89 phenyl Q3 2-furanyl

HIA-80 3-OMe-phenyl Q3 | H { OCH, H H H

NA-91 Cyclohexyl Q3 H OCH;, H H H

illA-92 4-Ci-phenyl Q3 | H OCH; H H H

I1A-93 3-Cl-phenyl Q3 | H OCH, H H H

INA-94 4-F-phenyl Q3 | H OCH, H H H

HIA-95 3-F-phenyl Q3 | H OCHj H H H

HIA-96 4-pyridyl Q3 | H OCHj H H H

NA-97 3-pyridyl Q3| H OCH, H H H

Preferred IXIIA compounds are those

compounds where Ar! is an unsubstituted phenyl or a
phenyl substituted with one or more substituents

5 independently selected from halogen. More preferred
IIIA compounds are those where Ar! is just described,
and Ar? is a thienyl, an unsubstituted phenyl or a
phenyl substituted with one or more substituents
independently selected from halogen, alkyl, alkoxy,

10 COH or COsR.
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5 and S(OBNH (I XA-1). In other exanples of these enbodinents the phenyl
rings nmay be optionally substituted as described above. 13 10 |VA-1
(R=CH3) Owe) 15 of 1) VIIA-1 VA-1 VIVA-1 VIA-1 (R13 = H) VIAqu-*(F@]!’!J =
VIA-3 (thiourea | XA-1 20 Anot her enbodi ment of this invention relates to
conpounds WP WAl a | A where RLis T-R R is a C3-Co6 RAIVGBHAMWS ring or a
Cl-C6 straight chain or branched al kyl or al kenyl group optionally
substituted by halogen and T is as described above. 25 Wien Rl is T-R,
preferred conpounds are those where T is C(=0O as represented by formul a
| A. Table 4 bel ow shows representative exanples of | A conpounds.

SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/12621 -29 XA PCT/ US00/ 22445
Tabl e 4. Exanpl es of XA Conpounds (R2 is CH3) No.ArR XA-1phenyl CH3

XA- 24- F- phenyl CH3 XA- 3phenyl Cycl opent yl X§é4phenyl I sobut yl

Examples of other compounds where R!' is T-
Ar' are shown below where A is N or CH, and T is one
of the following: CH; (exemplified by IVA-1), S(0):
(VA=-1), CONH (VIA-1l), COCH:; (VIIA-1l), CO;, (VIIIA-1),
5 and S{O);NH (IXA-1). In other examples of these
embodimehts the phenyl rings may be opticnally

substituted as described above,

_Af—NH/\O QH% % Q)‘N”i"”‘@_“m

10
IVA-1 (R’=CH,) VA-1 VIA-1 (R = H)
VIA-2 {RY® =
OMe)
VIA-3 {(thiourea
15 of 1)
g« 3. g .3 ? o
‘ Y—NH $—NH , N ‘NH—O
A A A
VIIA-1 VIIIA-1 IXA-1
20 Another embodiment of this jinvention

relates to compounds of formula IA where R' is T-R, R
is a C3-Cs cycloalkyl ring or a C;-Cs straight chain
or branched alkyl or alkenyl group optiocnally
substituted by halogen and T is as described above.

25 when R! is T-R, preferred compounds are those where T
is C{=0) as represented by formula XA. Table 4

below shows representative examples of XA compounds.
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5 Preferred R2 groups of forrmula | include -CH2COR
-CH2OH, -CH2(heterocyclyl), -CH2 (substituted heterocyclyl), -CHZN(R) 2,

and an R group such as nethyl. Representative exanples of conpoql_lpgﬁ 00
wherein R2 is other than nethyl (formula I XA) are shown in é é

bel ow. NH-WOOVM&2Y R2 is other than CH3) Table 5. Exanpl eRCTHSOT2HgOUNd | XA
No. ACAR R2 Xl A- 1phenyl CHphenyl CH2( mor phol i n- 4-yl)

XI A- 2phenyl CHphenyl CH2N( CH3) 2 XI A- 3pheny|_gr?o_henyl CH2NEt 2

XI A- 4phenyl CHphenyl CH2N( CH3) CH2Ph Xl A- 5phétiyl CHphenyl CH2( 1-t -

but oxycar bonyl pi peraxi n-4-yl) SUBSTI TUTE SHEET (RULE 26) WD 01/12621 -30 9
FEB 2004 PCT/ US00/ 22445 No. Art AR R2 Xl A- 6phenypCHbenzyl CH2( nor phol i n- 4-yt)
XI A- 7phenyl CHcycl ohexyl CH2( nor phol i n- 4-y,
XI A- 8phenyl CH4-[t, 2- (OM e) 2- phenyl ] CHZ(
XI A- 9phenyl CH4- cycl ohexanol CH2( nor pH i

XA- 5phenyl propyl

XI A- 11phenyl CHphenyl CH2N( CH3) CH2CCO2
XI A- 12phenyl CHphenyl CH2( pl per azi n- 1-vyi
XI A- 14phenyl N2- t hi enoyl CH2( nor phol i n- 4-yi

XI A- 154- F- pheny| CHebilehéxy| B3 @(ltest ofhkar Obmpamds VIR is CHs)
Xl A- 164- F- phenyl CHB cyanophenyl CH2(( t et r ahydr ot ur an- 3-yl)

- 13phenyl N2-t hi enoyl CH28r

Xl A- 174- F- phenyl GH2 (2N%‘3"H ey -etnA ﬁQQtet rakyerof-ur A 3=y
XA-1 phenyl CH;
XA-2 4-F-phenyl CH;
XA-3 phenyl Cyclopentyl
XA-4 phenyl isobutyl
XA-5 phenyi propyl
5 Preferred R® groups of formula I include
-CH;0R, -CH,CH, -CH;{heterocyclyl), -CH;(substituted
heterocyclyl), -CH;N(R);, and an R group such as

methyl. Representative examples of compounds wherein

R’ is other than methyl (formula IXA) are shown in

10

Table 5. Examples ¢of Compound IXA

Table 5 below.

IXA (R’ is other than CHj)

No. A A R’ R?
XIA-1 phenyl CH phenyl CHx{morpholin-4-yl)
XIA-2 phenyi CH phenyl CHzN(CHa)2
XIA-3 phenyl CH phenyl CH2NEt;
XIA-4 phenyl CH phenyl CH;N(CH3)CHzPh
XIA-5 phenyl CH phenyl CHx(1-t-
butoxycarbonylpiperazin-4-yl}
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XI A- 184- F- phenyl CHL- benzyl - pi peri di n-4- CH2Q(t etrahydrofuran-3-yl) Yi

Xl A- 194- F- phenyl CH4- cycl ohexanol CH2OCH2CH2OCH3

XI A- 204- F- phenyl CHcycl ohexyl CH20OCH2 CH2 OCH3

XI A- 214- F- phenyl CH2- ( 2- pyri di nyl ) el hyl CH2OCH2CH20CH3 9 FEB 2004
Xl A- 224- F-YWR&NYI6OHL - benzyl - pi peri di n-4- CH2OCH2CH2OCH3 YRCT/US00/22445

Xl A- 234F- phenyl CH4- cycl ohexanol CH2( nor phol i n- 4-yl)

Xl A- 244- F- phenyl CHcycl ohexyl CH2( nor phol i n346- yf)

Xl A- 254- F- phenyl CH3- cyanophenyl CH2( nor phol™i"n- 4-yI')

XI A- 264- F- phenyl CH2- ( 2- pyri di nyl ) et hyt CH2( nor phol i n-4-yl)

Xl A- 274- F- phenyi CHI-BENZYyT - Pi peT “g'l N-24- CHz(mor photim-2=-yj )yt
Xl A- 284- F- phetyl A clcl of¥xanol doloor A 294- - pheny] ycl ohekyl CH2OCH3
Xl A- 304- F- phenyl Lki3- c /anqjaa@nyl CldaCCHB benzy! CHz(morpholin-4-yl) :
XI A- 314- F- phenyt CHZ-TE pynal nyt ] ety CH2OCH3 :
Xl A- 324F- phenyl 7 hehzy[PiWpendiCR-[4-  pgohess i CHz(morpholin-4-y))
XI A- 334- F- phefpyl Kukid - cycl q,hgmano GHZOQ-B@“IE)%&M]- F- pf@ﬁwi,,gqaig.;a&l)ohe Xyl CH2OCHS3
XI A 354- F- phenyt CH3=Tyanopheny tH2QCHS —SUBSTHTUTE SHEET (RUEE—26)7 WO
01/12621 -31 $ PEB®20D4 | USh6T2445vbenpuol AR Rp Chmorphoim4-y)
Xl A- 364- F- pheny §a4a- ( 2- Dyphdni Ny bﬁt hyl CHig&H3 CHzN(CHa)CH@HaN(CHa)z
XI A- 374- F- phenytCra=tyctohexanmoCHZS et rahydrofjuramnm=—3=yt
Xl A- 384- F- pheny®dyc| oh &R CH2 OCHdt r ah 89l ur anj- 3%#”!0'*3)0“20020“3
XIA-12 phenyl CH phenyl CHz{piperazin-1-yl)
XIA-13 phenyl N 2-thienoyl CH,Br
XIA-14 pheny! N 2-thienoyl CHz(mompholin-4-yl)
XIA-15 4-F-phenyl CH cyclohexy! CHzO(tetrahydrofuran-3-yi)
XIA-16 4-F-phenyl CH 3-cyanophenyl CH20(tetrahydrofuran-3-yl)
XIA-17 4-F-phenyl CH | 2-(2-pyridinytethyl CHzO{tetrahydrofuran-3-yl)
XiA-18 4-F-phenyl CH | 1-benzyl-piperidin-4- | CH,O(tetrahydrofuran-3-yly
yi
XiA-19 4-F-phenyt CH 4-cyclohexanol CHzOCHzCH;OCH,
X1A-20 4-F-phenyl CH cyclohexyl CHzOCHzCHOCH;
X1A-21 4-F-phenyl CH | 2-(2-pyrdinyljethyl CH20CH,CH;OCH;
XIA-22 4-Fphenyl | CH | 1-benzyl-piperidin-4- CH20CHzCHOCH;
y!
XIA-23 4-F-phenyl CH 4-cyclohexanol GHz{morpholin-4-yl)
XIA-24 4-F-phenyl CH cyclohexyt CHz{morpholin-4-yl)
XIA-25 4-F-phenyl CH 3-cyanopheny! CHz(morpholin-4-yl}
XIA-26 4-F-phenyl CH 2-(2-pyridinyt)ethyl CHz(morpholin-4-yl)
XIA-27 4-F-pheny! CH | 1-benzyl-piperidin-4- CHza(morpholin-4-yl)
v
XIA-28 4-F-phenyl CH 4-cyclohexanol CH;0OCH;,
XIA-29 4-F-phenyl CH cyclohexyl CHzOCH,
XIA-30 4-F-phenyl CH J-cyanophenyl CHOCH;
XIA-31 4-F-phenyl CH | 2-(2-pyridinyl)ethyl CHzOCHa
XiA-32 4-F-pheny CH | 1-benzyl-piperidin-4- CH,OCH,
v
AA-33 4-F-phenyl CH 4-cycichexanol CH2OCH;
XIA-34 4-F-phenyl CH cyclohexyl CH0CH;3
XIA-35 4-F-phenyl CH 3-cyanophenyl CH:OCH,
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XI A- 39phenyl N2- t hi enoyl CH2( pi peridin-1-yl)

Xl A- 40phenyl N2- 1hi enoyl| CH2( pi per azi n- 1-yl)

Xl A- 414- F- phenyl CH4- met hoxybenzyl CH2OCH3

XI A- 424- F- phenyl N4- cycl ohexanol CH2( nor phol i n- 4-vyi) 9 FEB 200

Xl A- 434- F-W88HINcycl ohexyl CH2OCH2CH3 PCT/US00/22445

Xl A- 444- F- phenyl Ncycl ohexyl CH2OCH2( phenyl ) Xl A- 454- F- phenyl Ncycbhexyl CH2OH
XI A- 464- F- phenyl NCH2CH2( pyri di n- 2-yl ) CH2C

XI A- 474- F- phenyl Ncycl ohexyl CH2OCH3 Xl A- 48 F- phenyl Ncycl ohexyl CH2OCH2CH3

XI A- 494- F- phenyl Ncycbhexyi CH20CH2CH20CH3

Xl A- 504- F- phepyT NcycCTohexyl,CHZOU T eT[r ahydr QI ur an-[3-yI) 2
Xl A- 514- F- phepyl Ncycliohexy T s ba o R
Xl A- 524- F- phehy xMagc| oheqsaph@wZ acei( phwhc)inyr)emyl CHz0CH;
XI A- 534- F- phepyUNCHZQHZTRYT 1 di nF Z2- yI7) CH20CH2( ph ?si ) The XYZ-contfai ni ng
ring of fornmula*PHay BEPKAV s §H70] &oyelobnds < nOHPEBRCRIBR-3Y my an
i someric i soxpzala@sor| " seymhpe” c;sc vawaB) I oH@(;&mﬁw@m@gg; nent Qis
preferably a pyrrmdime or pyrjdine ring wherejfATs N or_CH—or jQis a
pyrazole ring, XA 2 i&heafi phiaN d or 2i0e¥i t utled AHMeiResSEY) | B |10
Exanples of IB Q@mpoundsp@m shpwn |n bakéney 6 bel OWCH%§IJ, ]I'MTE SHEET (RULE
26) 9 FEB 200 WO OI[1262f =32-75 1 =t =NHF=CN—H3~0==g | B- 2

XIA-41 4-F-phenyl CH 4-methoxybenzyl CH20CH;

XlA-42 4-F-phenyl N 4-cycichexanol CHz{morpholin-4-yl)

XIA-43 4-F-phenyl N cyclohexyl CHOCHCH,

XIA-44 4-F-phenyl N cyclohexyl CH20CHz(phenyl}

XiA-45 4-F-phenyl N cyclohexyl CH;OH

XIA-46 4-F-phenyl N | CHCHx{pyridin-2-yi) CH>OH

XiA-47 4-F-phenyl N cyclohexyl CHzOCHs

XIA-48 4-F-phenyl N cyclohexyl CHz0CH:CH;

XIA-49 4-F-phenyl N cyclohexyl CHzOCH,CHOCH,

XIA-50 4-F-phenyl N cyclohexyl CH:O(tetrahydrofuran-3-yl)

XIA-51 4-F-phenyt N cyclohe; S

elohexy CHzo—Cloz
XIA-52 4-F-phenyl N cyclohexyl CH20CHz(phenyl)
XIA-53 4-F-phenyl N | CH.CH:Apyridin-2-yl) CHzOCHa(pheny!)

The XYZ-containing ring of formula I may
be an isoxazole ring as shown above or it may an
isomeric isoxazole or “reverse* isoxazole {(IB). In

5 this embodiment Q is preferably a pyrimidine or
pyridine ring where A is N or CH, or Q is a pyrazole

ring, and R? is aliphatic or substituted aliphatic.

Q-N-R"
=/ H
O, A~pg?
N A
IB

10 Examples of IB compounds are shown in Table 6 bhelow,
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CH3 10 IH4 ID6 QN IB-9 I1D5 HIB-7 PCI/Us00/ 22445 IB-3 1B-10 9 FEB 2004
WO 01/ 12621 PCT/ US00/ 22445 HN HN 4p p)-- NNN O_! ru O CH N3 -331
B-11 I1B-12 N5 3 WHN HN S XB-13 HN N=N}=N f\ } N.) N ~) 9 FEB 2004

WO 01/12621 PCT/US00/22445

-32-

T;iém@ o
Y

%*“*Q}wz %“”Qf

IB-7

3

o =0
S N

HN
0,7 CH CH
N~ "CHj N 3 3

IB-8 IB-9 : IB-10



N'""CH3 UIrCH3 ' uN-CH3 IB-14 O~-NIB-15 HNHN ID-17 Q N N) N 3=N.> N
}=N1B-18 IB-16 1B-19 HN HN HN { 10 0. ~f-CH3 O N4"-CH3 p WCH3 XB-22 1|B-21
| B-20 9 FEB 2004 WO 01/12621 --34 |B-24 PCT/US00/ 22445 | n anot her

enmbodi nrent of this invention,

5 the XYZ-containing ring is a pyggﬁﬁ)ﬁ@‘ri ng

of fornul¥OPEI2621C 10 15 For conpounds of fornula IC, GREYSOUIE4%DbI y an

optionally substituted aryl.

Speci fic exanples of XC conpounds are shown

in Table 7 below. P7 Q @ Table 7. Exanples of |IC Conpounds

7

Hﬁh
(IH'CHs

IB-11

J

H%_
QP
ON"~CH,

5 IB-14

10 ‘N

-33-
N- @ |
H%‘ H%_
= =N
Ny N »
ON CHjy O~N CH,
IB-12 IB-13
H%‘ H%_
“—N N—N
O.N’ CHy O.N' CH,
IB-15 IB-16

IB-19

4

HN

=N
Q%f
O. CHa

L
N
IB-22



@B NO.0Q
2004 WO 01/12621 PCT/ US00/ 22445 -35 No. GQRLR2

| C- 44- F- phenyl @6- MeO napht hal en-2-yl H | G 54- F- phenyl Q24- cycl ohe

| C- 64- F- phenyl QLPhenyl H | G 74- F- phenyl QLCycl ohexyl H

.RIR2 | G- 14- F- phenyl @2Phenyl H | C- 24- F- phenyl Q2Cycl ohexyl H 9 FEB

y3eehim

| G- 84- F- ph&3M@2a1cycl ohexanol H | G 94- F- phenyl Q2Cycl ohexPCTZBB8/22445

| G- 104- F- phenyl QCycl ohexyl - CH2-N ) | C 11Phenyl QCycl ohexyl CH2-N ) O her
enbodi ments of this invention relate to conpounds where the XYZ-containing
ringis a furan (ID) or a triazole (IS). These enbodi nents 5 are
exenplified bel ow where R is phenyl, R2 g _ hydrogen, and Ais N or CH
?RZ:CI—B)IE-l(R?,

NHR 10 IV (R =HIL-1(R3 =H ID1 | D~
conmpounds of formula IB-1E, the phenyl rings of Arl

The conpounds of this ention may be

HN
v O
Q%J
N
ONP~CHy O
IB-23 IB-24

In another embodiment of this invention,

5 the XYZ-containing ring is a pyrazole ring of

fonnulq IC:

10

For compounds of formula IC, G is preferably an

CH3 ) For

and Ar 2 may be
optionally substitut ed@ shown above for the isoxazoles of formula IA

opticnally substituted aryl. Specific examples of
IC compounds are shown in Table 7 below.

15 .
Q1 ) Q2

Table 7. Examples of IC Compounds

H
N

Q3

No. G Q. R? R?
IC-1 4-F-phenyl Q2 Phenyl H
Ic-2 4-F-phenyl Q2 Cyclohexyl H




15 prepared in
anal ogous conpo
-36- PCT/ US00/ 22445 illustrated by the general

gener al
unds,

by net hods known to those
as SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WO 01/12621
schenes bel ow and

skilled in the art for

fp%ﬂgn%'B C

preparative exanples that follow. Schene | 0.1 ml b NOHN COH

5 (R = HWapedt (R = Ph) f XA(R =COR) (a) NCS, cat. PGI/USDBCH3; (b)
(CH3CO 2CH2, Et3N, EtOH, (c) DvA-DMF, reflux; (d) guanidine
hydrochl ori de, NaOwve, MeOH, ref |ux; (e)_shBr, Pd2dba3, BI NAP, 10 NaC Bu,
toluene; (f) RCOCl, py, benzene, reflux Schene | above shows a route for
maki ng isoxazoles where Qis a pyrimdine ring. The starting benzaldehyde

oxinme 1 may be

chl orosucci ni m
with 2, 4-pentan

di et hyl f or mam
aqueous wor k- up

hydrochl ori de t

coa%ert=d to 15 theja; cklorobenzq@dehyde oxi me 2 usi ng N-
e—aht—p—eatat e —qrourt —eHre- ’“”e‘rensat. n of 2
edforfe pﬁb@ﬂﬂ@@y%he Q%cx%fﬁ?émghﬂﬁﬁﬁﬁqﬁﬁ& be o eatled with

de—drmethytracetat—t uu‘al | LIIC ya cuamllc A—After{ an

a i 1h ot P H‘f i|c% ifon, Wﬁﬁ clided W th |guani di ne
0 1% A JOPY e BT e | COPOqds o H

IC-7 4-F-phenyl Q1 Cyclohexyl H

IC-8 4-F-phenyl 01 4-cyclohexanol H

Ic-9 4-F-phenyl 02 Cyclohexyl CH;3

IC-10 4-F-phenyl Q2 Cyclohexyl CHz-ND

ICc-11 Phenyl Q2 Cyclohexyl CHg- ND

10

15

Other embodiments of this invention relate

to compounds where the XYZ-containing ring is a

furan (ID) or a triazole (IE).

are exemplified below where R! is phenyl, R*

hydrogen,

and A is N or CH.

These embodiments

is

N
/' S—NH-R'
=

N. .NR®
N
ID-1 (R? = H) IE-1 (R® = H)
ID-2 (R%*=CH;) IE-1 (R® = CHj)
For compounds of formula IB-IE, the phenyl

rings of Ar! and Ar? may be opticnally substituted as
shown above for the isoxazoles of formula IA

The compounds of this invention may be
prepared in general by methods known to those

skilled in the art for analogous compounds, as
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Alternati vel
pyridi he/b
formula XVA.

S2Me, R2

of formula Il k may be obtained from5 according to
appropriate arylbromde in the 25 presence of tris(di benylideneaceton
di pal | adi um SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WO 01/12621
,* 5 may be treated with the appropriate
according to step (f) to give REHPYWAAMSS of
If the acid chloride is a Ar2COC1,
XXXA may be obtained in a simlar manner._sgScheme 11 liall (OBn NN NNO
SMeO~ SMe McNOBn 607 NN Fix Cr 8 RwSMe, R2 - CH2OBn | -- ;
CH2OBn 10: R = SO2Me, R2 = CH2OH e 11: R = SO2Me, R2 : CH2Br

MA@ 0| vent

10

i5

20

25

illustrated by the general schemes below and by the

preparative examples that follow.

Scheme I
NOH 3
1 z
7aNHH'
. O\?&
s (R' =H)
(R‘ = Ph)
XA (R' =COR)

{a) NCS, cat. py, CHCl,; (b) (CH3CO)2CH2, EtaN, EtCH;
(¢) DMA-DMF, reflux; (d) guanidine hydrochloride,
NaOMe, MeQOH, reflux; (e} PhBr, Pd,dba,;, BINAP,
NaQtBu, toluene; (f) RCOCl, py, benzene, reflux
Scheme I above shows a route for making
isoxazoles where Q is a pyrimidine ring. The
starting benzaldehyde oxime 1 may be converted to
the o-chlorobenzaldehyde oxime 2 using N-
chlorosuccinimide and a catalytic amount of
pyridine. Condensation of 2 with 2, 4-pentanedione
provides the isoxazole 3 which may be treated with
dimethylformamide dimethylacetal to obtain the
enamine 4. After an agueous work-up and without
purification, 4 may be cyclized with guanidine
hydrochloride to the aminopyrimidine 5. Compounds
of formula IIA may be obtained from 5 according to
step (e) using the appropriate arylbromide in the

presence of tris(dibenylideneacetone)'dipalladium.

SUBSTITUTE SHEET (RULE 26)

step (e) using the

81l
acid chloride in a

conpounds of 5 formul a



PCT/ US00/ 22445 b C1 9 OHEt NN ~OEt C 13: R=SMe 14: R- SO2M T HN O
XI A- 43 SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/ 12621 Reagents: (a) i.
LDA, ii. 2-benzyl oxy-N nmethoxy-N- methyl-acetanide, -78C to rt; qE)8 HbiBN,
EtOH rt to -38 N'-0Bn NYN HN HN Xl A-44 O Xl A-45 5ref lux; (c) oxone; (d)
i odot ri met MQ ®i1g&@ke; (e) PPh3, CBr4; (f) norpholine, Et3RCT/U§H/22445
4- am nocycl ohexanol, DMSO, 80C, (h) NaOet, EtOH (i) cycl ohexyl am ne,

DMSO, 80C, (j) 3:1 trifluoroacetic acid/ H0; 100C. 10Schene Il above shows a
route for making i soxazoles of this invention where Qis a pyrimdine ring
and Ra is nodified by various groups. Schenme |11 PCT/US00/ 22445 Sr 15 15 C

-37-

Alternatively, 5 may be treated with the appropriate
acid chloride in a pyridine/benzene solvent
according to step {f) to give compounds of formula
IVA. If the acid chloride is a Arx’C0OCl, compounds of

5 formula IIIA may be obtained in a similar manner.

Scheme IIX
Y a WOBn b
N. 2N —— N O —
7 o t ¢
SMe X_os SMe
MeN"~ n ~OH
6 OMe 7 cl
F. F.
—\
NN R er,N P
I 502M8

e[ & R=SMe, RZ=CH,0Bn 12
s 9: R = SO,Me, R? = CH,08n
. 10: R = SO,Me, R? = CH,OH

11: R = SO,Me, R? = CH,Br

F.
: N N
g — . L b
i o
NrN Et N\fN Et

HN
c E 13: R= SMe O XIA-43

10 14: R = SO,Me
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Br 16 b C DH Br 17a: X=H 17b:X=F HN.R1l 18: R2 = CH2Br De 11A 52 X = H, RL
= Phenyl, Fie = CH3 d 19: R2 = CH2OWe XJA-29: X = F, Rl= cydohexyl, R2 =
CH2OMe 20: R2 = CH2(4-norpholinyl) Reagents: (a) i. LDA ii. 9QFEB 2004

N- net hoxy- N-net hyl 20 acetam de, -78C to rt; (b) Et3N, EtOH, rt to reflux;
(c) I\I—bronﬂ%@?éi‘m de, AIBN, CCl4, reflux; (d) SUBSTI TURE/GdBER RULE 26)
9 FEB 2004 WD 01112621 PCT/ US00/ 22445 -39 norphol i ne, K2CO3, DMF; (e)
NaOve, McOH (f) aniline, Pd2 (dba) 3, BIJj§AP, NaQ Bu, toluene, 80C, (Q)
cycl ohexyl am ne, Pd2(dba)3, BINAP, NaQ Bu, toluene, 80C. 5 Schene II]I
above shows a synthetic route for making isoxazoles of this invention
where Qis a pyridine and R2F dified by vario oups. In Schene |1
and Schene II1l, the iﬁoxazole r iﬁ 10 first const
2-position of theg pyrinidine or_pyfinline rihg is elaborft
appropriate NHRL substitution. W Al be apparent oyond skilled in the
art that position 2 of the pyM™wNdi né&®8y pyridine r¥ canObe el abor at ed

with 15 the appropriate NHRL s tifution before thenn xazole ring is
constructed. Accordingly, L@
XiA-44 XIA-45

Reagents: (a) i. LDA, ii. 2-benzyloxy-N-methoxy-N-
methyl-acetamide, -78°C to rt; (b) Et,N, EtOH, rt to
5 reflux; (c) oxone; (d) iodotrimethylsilane; (e) PPhj,
CBry; (f) morpholine, Eti;N; (g) 4-aminocyclochexanol,
DMSO, 80°C; (h) NaOEt, EtOH; (i) cyclohexylamine,
DMSO, B0°C; (j) 3:1 trifluorocacetic acid/H,0: 100°C.

10 Scheme II above shows a route for making
isoxazoles of this invention where Q is a pyrimidine

ring and R? is modified by various groups.

Scheme III
X
g a b
Br Br X ﬁ,/
15 16 Non Br  17a:X=H
15 cl 17b: X=F
X X
c forg
N R N R
Br HN.H1
18: R? = CH,Br ‘)e HA-52 X = H, R' = phenyl, R® = CH,
d ( 19: R? = CH,OMe XIA-29: X = F, R’ = cyclohexyl, RZ = CH,OMe

20: RZ = CH,(4-morpholinyl)

Reagents: (a) i. LDA, ii. N-methoxy-N-methyl-
20 acetamide, -78°C to rt; (b) Et;N, EtOH, rt to reflux;
(c) N-bromosuccinimide, AIBN, CCl,, reflux; (d)
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i soxazol es of this invention may be obtained by performng step (b) using
an appropriate internediate having the fornmula XXI: 20 R2 XIl where Ais
N or CH Rl and R2 are as described above; and PG is hydrogen or gFEB 2004

nitrogen protecting group. 25 Nitrogen protecting groups are well-known and
i ncl ude gr M{PpYW13Eh as benzyl or CRR, where R is pref eP@liU§o0atuy| , al |yl
or benzyl. SUBSTI TUTE SHEET (RULE 26) WD 01/12621 Schene IV 23 C5 a HORN f
h 30 =BHb 27 9 F E B 2004 PCT/US00/ 22445, 0 10 Reagents: (a) Et3N, EtOH,
(b) DIBAL, toluene, 0C (c) CH3MgBr, PHF; (d) (COCl)2, DMBO, Et3N, CH2C12;
(e) DWDMA, toluene, ref lux; If) i. thiourea, MeONa, MeOH, ii. pyridine,
chl oroform CH3I (mpxphcQRBe, EHAG12PMEh) (K1 MNdDMeDVROORS SEhedrs liviegbove
shows a synthetic FdjUtiBa);, BINAP, NaOtBu, toluene, 80°C;: (g)

cyclohexylamine, Pd;{(dba};, BINAP, NaOtBu, toluene,

80°C,

Scheme III above shows a synthetic route

for making isoxazoles of this invention where Q is a
pyridine qnd R? is modified by various groups. In
Scheme II and Scheme III, the isoxazole ring is

10 first constructed and then the 2-position of the
pyrimidine or pyridine ring is elaborated with the
appropriate NHR! substitution. It will be apparent
to one skilled in the art that position 2 of the
pyrimidine or pyridine ring can be elaborated with

15 the appropriate NHR! substitution before the
isoxazole ring is constructed. Accordingly,
isoxazoles of this invention may be obtained by
performing step (b) using an appropriate
intermediate having the formula XII:

20

YT
N?A 8
P~ R’
XII
where A is N or CH; R' and R? are as described above;
and PG is hydrogen or a nitrogen protecting group.
25 Nitrogen protecting groups are well-known and

include groups such as benzyl or CO;R, where R is

preferably alkyl, allyl or benzyl.
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for making reverse isoxazoles of this invention where Qis a pyrimdine
ring. -40 24 d 29 9 FEB 2004 WO 01/12621 -41 15 d Schene V Sr 5 34 31 B e
35 Br 32 C PCT/US00/ 22445 OEt N,to~ "OH Br 33 f Reagents: (a) .. LDA
ii. N-methoxy-N- nethyl benzamide: (b) O -C(=N-OH) CO2Et, EtoH, Et NEBHBY c
(c) diisob¥omareri num hydri de, CH2C12, room 10 tenper at BCBYUSHA445Ph3,
CBr4, CH2Cl12i (e) piperidine, K2CO3, DMF ; (f) BINAP, Pd2 (dba) 3 ,

NaQx Bu, cycl ohexyl am ne, toluene, 800 C. Schene V above shows a synthetic
route for 15 making reverse isoxazoles of this invention where Q

-40-

Scheme IV

d e
c »
- N:o N
5 26 27
N
Q 5
'O &2
[ s
N .
28 29
N CHa N 1
Ndo _21 . H
30 IB

10 Reagents: (a} Et3N, EtOH; (b) DIBAL, toluene, 0°C:
(c) CHsMgBr, THF; (d} (COCl),, DMSO, Et3;N, CH:Cl,; (e)
DMF-DMA, toluene, reflux; (f) i. thiourea, MeONa,
MeOH, ii. pyridine, chloroform, CHJI {g) m-CPBA,
CH,C12; (h) R!NH,, DMSO '

15 ’

Scheme IV above shows a synthetic route
for making reverse isoxazoles of this invention

where Q is a pyrimidine ring.



is a pyridine ring. Scheme VI 20 0O NOHNOH a b c GH"0- G X, HGI41 C C
SUBSTI TUTE SHEET (RULE 26) WO 01/12621 -42 10 f --r 9 9 FEB 2004

PCT/ USO0/ 22445 Reagents: a) NH2OH HC1, H20/ Et OH; Na2CC3; (b) NCS, FE g@&.
pyridi ne, CHC13; (c) CH3COCH2CO2CH3, Et3N, EtOH, (d) i. NaOH, I\/EC9—|, @—i )
then, ii. ¥O0mA62heat; (e) HORCCH2CN, n-BuLi, -78 to 0CpCT/O300R24NH2, Et OH
(g0 R-X dioxane. Schene VI above shows a general route for preparing
conpounds of this invention wherein Qis g, pyrazole ring. Scheme VII a, b
Br 15 20 Br C Rl 'NH Reagents: (a) LDA, THF, (b) 4-F-C6HACO2Et; (c)

Scheme V

a b 0 c
'Q/ —_— —_— ,'N —_—
i
d
Br N N g Ot N
r Br
L3 32

15

d O e f O
—_— N _— N —_— I[N
=
N Br ] NO N ND
Br r HNO

5 34 35 IB-24

Reagents: (a) i. LDA, ii. N-methoxy-N-
methylbenzamide; (b) Cl-C(=N-OH}CO,Et, EtOH, Et:N,
80° C; (c) diisobutylaluminum hydride, CH:Cl,, room

10 temperature; (d) PPh;, CBr,, CH:Cl,; {(e) piperidine,
K2C0O3, DMF; (£} BINAP, Pd;(dba);, NaOtBu,
cyclohexylamine, toluene, 80° C.

Scheme V above shows a synthetic route for
15 making reverse isoxazoles of this invention where Q

is a pyridine ring.

Scheme VI
o)
G
— — —_— N
G H G~ H G~ el 0
20
0 o AN

— 73 — 3
No Neo
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DMVFDMA, toluene, ref lux; (d) HZNNH2H20, EtOH, ref lux; (e) R NH2, seal ed
tube, 140C. SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/12621

PCT/ US00/ 22445 -43 Schene VII above shows a general route for preparing
conmpounds of this invention wherein the XYZ ring is a pyrazole ﬂi&@.][}(u
Certain of wih/1262ter nedi ates that are 5 useful for maki pgrigswnidsase
inhibitors of this invention are believed to be novel. Accordingly, one
enbodi ment of this invention relates to cpppounds Xl| above and conpounds
represented by fornula Xi11; wherein: X-Yis NOor 0-N providing an

i soxazol e or reverse isoxazole ring; 15 Ais Nor CH Gis R aryl or
substituted aryl; Ris aliphatic or substituted aliphatic R2 is selected
from hydrogen, -R, -CH2OR -CH2OH, -CH=O, -CH2SR -CH2S(0) 2R, -CH2(C=0)R
-CH2C®2R, 20 -CH2CO2H, -CH2CN, -®H2NHR, -CH2ZN(R) 2, - NI\I—CHR, - CH=NNHR,
-CH=NN(R) 2, - CH=NNHCOR, - CH=NNH NH; CH=NNHSO2R, - ar W’ stituted
aryl, -CH2(aryl), f-CH2 (subgtit
- CH2NHCONHR, - CHZNFICEN (R) 2,
(R 2, -CH2SO2NH2 , - CH2 (Rt
het erocyclyl), -(heterocyclyl )‘0 or -(substituted hef@rocyclyl); and Rl is
sel ected from hal ogen, NH2, SR, or SO02R SUBSTI TUTE SHEET (RULE 26) WO

01/12621 Reagents: a) NH;OH/HCl, H,0/EtOH; Na,CO;; (b) NCS,
5 cat. pyridine, CHCl;; (¢) CH3;COCH,CO,CH;, Et,N, EtOH;
(d) i. NaOH, MeOH, H;0; then, ii. SOCl,, heat; (e) |
HO,CCH,CN, n-Buli, -78 to 0°C; (f) H.NNH,, EtOH; (g)
R-X, dioxane.

PNRCOR, ~- CHZNHCO2R - CH2CONHR, - CH2CON

10 Scheme VI above shows a general route for
preparing compounds of this invention wherein Q is a

pyrazole ring.

Scheme VII
|
N F N F
| ab c I
N_ .=z —_— | RV —_— | ™
r N. = (0] N~ 0
r Br
F. F.
d d'N\ e /N
—_— NH #—— ‘NH
L ~C
N.2~ h‘l 2z
Br NH
15 R'

Reagents: (a) LDA, THF; (b) 4-F-CgH,CO0:Et; (c)
DMF-DMA, toluene, reflux; (d) H;NNH;-H;O, EtOH,

reflux; (e) RNH;, sealed tube, 140°C.
20
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-44 9 FEB 2004 PCT/ US00/ 22445 The activity of the JNK inhibitors of this
i nvention nmay be assayed in vitro, invivo or ina cell line. Invitro
assays include assays that determne inhibition of either the k?'ia@ewm
activity 5 or ATPase activity of activated JNK For exanpl e,

testing exd¥@P¥B6Hescri bed below. Alternate in vitro assayawsapransitate the
ability of the inhibitor to bind to JNK and may be neasured either by
radi ol abel ling the inhibitor prior to bindyjfg, 10 isolating the

i nhi bi tor/JNK conpl ex and determ ning the anount of radiol abel bound, or
by running a conpetition experinent where new inhibitors are incubated
with JNK bound to known radigaihieg@nUsI bereTaiowseadg¥néyPE WudeS Foer m of
JNK, dependi ng upon__15 whi ch JNK é%/ pe_or isqformis to be inhibited. The
INK inhibitors or PRERHEdELCIRCUBAPIQE Ty dBVeREFOBVIFFIMA &¥d i nt o
phar maceuti cal  coymstirgris faObyadﬁbDé s;tlrn@tl on to animals or hunmans.
These pharmaceuti cal corrp05| t| |se an anount of JNK

inhibitor effective to tredf F‘ Br%ge'fcﬂe d‘n}ﬁ H?E?%dt}é&btncﬁrﬁ on and a
phar maceut i cal Iy ae%%qjﬂatﬂoe* cakingr thariciraset hehibinbosli oerdhief t he present

i nvention. The terfmvel¥oiedir-at Bd1corsh tdc%e nééePSEdA &E: b,n means any
di sease or other del eteri %& congl tion in whic nowmi {0 play a
role. Such conditigHs THRAGFEEWPE hiht= I’I“lﬁeflﬁf"PBnrel??ﬁ*’r dftrat ory di seases,

aut oi mmune di seasesympaesisr ¥ITi sbovenmmdlicompdands pemtedeitald v§ di sorders,

30 cancer, infectigysudix sg&&;g, neur odegenerative diseases, allergies,
r eper f usi on/| schema 1n stro heart attacks, angi ogenic di sorders, organ

hypoxi a, j ,
Q 2

XIIX

i0

wherein:
X-Y is N-O or O-N providing an isoxazole or reverse
isoxazole ring;
15 A is N or CH;
G is R, aryl or substituted aryl;
R is aliphatic or substituted aliphatic
R’ is selected from hydrogen, -R, -CH;OR, -CH,0H,
-CH=Q, -CH:S8R, -CHzS(0Q)zR, -CH2(C=0Q}R, -CH;CO:R,
20 -CH,CO,H, -CHCN, -CH;NHR, -CH;N(R};, -CH=N-OR,
-CH=NNHR, -CH=NN(R)z, -CH=NNHCOR, -CH=NNHCO:R,
-CH=NNHSO;R, -aryl, -substituted aryl, -CHz(aryl),
-CH; (substituted aryl), -CH;NH;, -CH,NHCOR,
-CH;NHCONHR, -CH;NHCON(R)g;, -CH;NRCOR, -CH,NHCO:R,
25 -CH;CONHR, -CH,CON(R)2, -CH;SO;NH,,
-CH; (heterocyelyl), -CH;(substituted
heterocyclyl), -{(heterocyclyl}, or -(substituted
heterocyclyl); and
R' is selected from halogen, NH;, SR, or SO;R.
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SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/ 12621 -45 5 PCT/ US00/ 22445
vascul ar hyperpl asia, cardiac hypertrophy, thronbin- induced platelet
aggregation, and conditions associated wth prostaglandin endopﬁkgéaﬁ@se

synt hase-2. Inflammatory di seases which may be treated or preve t he

conpounds YO #Mi2&1i nvention include, but are not |inite@CTAS0R445e
pancreatitis, chronic pancreatitis, asthma, allergies, and adult
respiratory distress syndrome. 10 Autoi mupg_di seases which may be treated
or prevented by the compounds of this invention include, but are not
limted to, glonmerulonephritis, rheumatoid arthritis, system c |upus
erythemat osus, scl er oder marneheeni¢itfydOittiel UNK GHBVISStorl T IRisl5

aut oi nmune gastritj Sy i.abet es,  aut oi nmupe, henol yti ¢ anpem a, autoi mmune
neut ropeni a, thr orfOSRGFENTEY Pg: BPFAYRE AR, LRrBhYR ey @
hepatitis, nyastheslil Jgmani s nmvtitipl ssslLnasisdei aédapaLRLYy bovel

di sease, ulcerative colitis, Crohn's disease, 20 psoriasis, or graft vs.

host disease. DestTShRITVESHIRELRLELPRAS aiiter KBS kEnase aatdyidy prevent ed

by the conpounds ofr tAvFase R¢eRViop bNWddRatbut JRKE Ny |ddlnAd,to,
osteoporosis, osteoarthritis and nultiple nyel oma- 25 rel ated bone
di sorder. ProliferSf§ J&editsekdng sfayaseribpddpelrwr Hrloesnesd by t he

conpounds of this jinwand agsaps! tlYeeAkBengbil i ¢) 1M i acute
nyel ogenous |GUkE”gé%ig¥y;%nEg ﬂ¥§d93513ﬂ?aggyﬁgg1€é measured either
by radiolabelling the inhibitor prior to binding,

10 isoclating the inhibitor/JNK complex and determining
the amount of radiclabel bound, or by running a
competition experiment where new inhibitors are
incubated with JNK bound to known radioligands. One
may use any type or isoform of JINK, depending upon

15 which INK type or isoform is to be inhibited.

The JNK inhibitors or pharmaceutical salts
thereof may be formulated into pharmaceutical
compositions for administration to animals or
humans. These pharmaceutical compositions, which

20 comprise an amount of JNK inhibitor effective to
treat or prevent a JNK-mediated condition and a
pharmaceutically acceptable carrier, are another
embodiment of the present invention.

The term *JINK-mediated condition”, as used

25 Therein means any disease or other deleterious
condition in which JNK is known to play a role.

Such conditions include, without limitation,
inflammatory diseases, autoimmune diseases,
destructive bone disorders, proliferative disorders,

30 cancer, infectious diseases, neurodegenerative
diseases, allergies, reperfusion/ischemia in stroke,

heart attacks, angiogenic disorders, organ hypoxia,

SUBSTITUTE SHEET (RULE 26)



30 netastatic nel anoma, Kaposi's sarcoma, multiple nyeloma and HTLV-1
medi at ed tunorigenesis. SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/ 12621
PCTI USOQ 22445 -46 Angi ogeni ¢ di sorders which nay be treated or ?FEWﬂméed
by the conpounds of this invention include solid tunors, ocular
neovascul i @962t i nfantil e haemangi omas. | nfectious di senwsmwzalasch 5 may
be treated or prevented by the conpounds of this invention include, but
are not limted to, sepsis, septic shock_s@nd Shigellosis. Viral diseases
whi ch may be treated or prevented by the conpounds of this invention 10

I nclude, but are not limted to, acute hepatitis infection (including
hepatitis A hepatvagmﬁxanﬂrpehpmakiaj scdydiad Mypeteebpon, adoedn- o
retinitis. Neurodege [ ases which ma treated or prevented by
t he conpounds of tﬂ?‘g pﬁ\?@ﬁ‘h?g a?%?q.?cfé“mbu%ng EORIt I ted to,

Al zhei mer' s di seassssdilddadds @ith fisersedlanddmy ehaopbiexiddsy al sclerosis
(ALS), epilepsy, seizures, Huntington's disease, traumatic brain injury,
i schem ¢ and henor {h “$t'roke, cerebral 20 ischem as or

neur odegener atisve di sease, ITRENafhEGorATIRASES- dhié’l@ﬂnaﬁﬁlﬁé)@%@&%aat lve
di sease, caused b traunatl |njur¥ acut e hypoxi a, ema or glutamate

neurotoxicity. "J #EEWﬁFé& cBRdFRE FRPownds” phicthde ingention

i schen a/reperfUSImbluaest bakearb et 1%11%%&&0 Wa{@@@é Pflcreaghefsa, organ
hypoxi a, vascul ar per pl asi a, cardiac pertro hy, hepatic i schem a,
liver disease, dﬁEéFFfépﬁéﬁF?aF%ﬁ%ﬁﬂwés moRbgpEgies, and adult

respiratory distress syndrome.

10 Autoimmune diseases which may be treated
or prevented by the compounds of this invention
include, but are not limited to, glomerulonephritis,
rheumatoid arthritis, systemic lupus erythematosus,
scleroderma, chronic thyroiditis, Graves'’ disease,

15 autocimmune gastritis, diabetes, autoimmune hemolytic
anemia, autoimmune neutropenia, thrombocytopenia,
atopic dermatitis, chronic active hepatitis,
myasthenia gravis, multiple sclerosis, inflammatory
bowel disease, ulcerative colitis, Crohn’s disease,

20 psoriasis, or graft vs. host disease.

Destructive bone disorders which may be
treated or prevented by the compounds of this
invention include, but are not limited to,
osteoporosis, osteocarthritis and multiple myeloma-

25 related bone disorder.

Proliferative diseases which may be
treated or prevented by the compounds of this
invention include, but are not limited to, acute
myelogenous leukemia, chronic myelogenous leukemia,

30 metastatic melanoma, Kaposi's sarcoma, multiple

myeloma and HTLV-1 mediated tumorigenesis.
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| mune responses such as that caused by T cell 30 activation and
t hronmbi n-i nduced pl atel et aggregation. SUBSTI TUTE SHEET (RULE 26) WD

01/ 12621 -47 9 FEB 2004 PCT/ US00/ 22445 I n addition, JNK inhi bitor&Fidf 200he
instant invention may be capable of inhibiting the expression of

i nduci bl e PYQMWNamatory proteins. Therefore, other "dtiusmdbased

condi tions"” which may 5 be treated by the conpounds of this invention

i ncl ude edenm, anal gesia, fever and pain,_gich as neuronuscul ar pain,
headache, cancer pain, dental pain and arthritis pain. The conpounds of
this invention are also 10 useful as inhibitors of Src-famly kinases,
especially Src and Lck. ForAnghepenid disvirdersfwhidies@Kideasesaseg Thomas

and Brugge, Annu. . .Biol. (1997) 13,  513; Lawrence and Ni u,
Phar macol . Ther. (%é@eg%kegﬁyﬁqeos ggﬁ $18%F MBS iRy ensigBheni st ry
(Moscow) (2000) 65nci@de Aotoddiumpns, bhalearcaspessslsl e ivgef ul for

treating disease Qnditions that are known o be affected by the
activity of one orsm%rngl recg?%%}%aﬁases. n?%ﬁ‘é’rP‘tﬁ sdé'§§€§eérwébﬁéi tions

i ncl ude hyper cal cewiyape2@reasé@nmsirrevlypedCoy CERE ompu@8BOLESERis
osteoarthritis, S tegrrqtic.trﬁgé ment of bone netastasis, rheumatoid
arthritis, inflamirery BBwERClUHS Ut apg 1oh) binifes §6i sseBsb?i asi s,
| upus, graft vs. skepsticdsbecke,anid GligelB8sdé ed hypersensitivity 25

di sease, Hashinoto's thyroi itils, QUi llain-Barre syndronme, chronic
obtructive pul nonary di sor d&t*2! Gfeases jehhek %% bec sreatedpaget ' s

di sease, asthmm, prevented by the compounds of this invention

10 include, but are not limited to, acute hepatitis
infection (including hepatitis A, hepatitis B and
hepatitis C), HIV infection and CMV retinitis.

Neurodegenerative diseases which may be

treated or prevented by the compounds of this

15 invention include, but are not limited to,
Alzheimer‘s disease, Parkinson’s disease,
amyotrophic lateral sclerosis (ALS), epilepsy,
seizures, Huntington's disease, traumatic brain
injury, ischemic and hemorrhaging stroke, cerebral

20 ischemias or neurodegenerative disease, including
apoptosis-driven neurodegenerative disease, caused
by traumatic injury, acute hypoxia, ischemia or
glutamate neurotoxicity.

"JNK-mediated conditions” alsoc include

25 ischemia/reperfusion in stroke, hgart attacks,
myocardial ischemia, organ hypoxia, vascular
hyperplasia, cardiac hypertrophy, hepatic ischemia,
liver disease, congestive heart failure, pathologic
immune responses such as that caused by T cell

30 activation and thrombin-induced platelet -

aggregation.
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i schemi c or reperfusion injury, allergic disease, atopic dermatitis, and
allergic rhinitis. Diseases 30 that are affected by Src activity, in
particular, include hypercal cem a, osteoporosis, osteoarthrltli?ﬁﬂé@&gcer,

synptomati ¢ treatment of bone nmetastasis, SUBSTI TUTE SHEET (RUE FEB
2004 WO 01MBYAF2CT/ US00/ 22445 - 48 and Paget's di sease. PCi/Bsmaeasthat are
affected by Lck activity, in particular, include autoi mune diseases,

allergies, rheumatoid arthritis, and Ieukfﬂja. Conmpounds of fornula Il-A
and |1-B wherein 5 Ara is aryl are especially useful for treating diseases
associated with the Src-fam |y kinases, particularly Src or Lck. In

addition to the conpounds ofntaddition,edNKoanhpbitse it ith@! linsaggsept abl e

derivatives 10 or; AT e.conpounds.of . this invention may al so be
enpl oyed in conposlirls{egl(r%gggomg;e%%l TPATE &bt 1R HR RS dhedent i fi ed

di sorders. A "pharevssessionl bf hubepitdle grdem?ﬁéﬂu?éa:oz@r plt%%ElHQ'.'t hrreans any

har maceutical |y ble 15 salt —ester salt of an ester or other
Serivative of a ?%%%%%ﬁﬁebfo s PﬂVﬁﬂFﬁ&ﬁtﬁﬁiiﬂﬂdﬁﬁiﬂ?S aURiL-ARsT%t i on to
a recipient, i§ cipabireavéd py oshelidigpotnBbess diKiertinged ibpdi rectly, a

compound of this.invention or an inhihitorily active 20 netabolite or
regPdue t her eof . a?#ﬁ@ﬁl3&?@5T§VEP§WSIBerF€§.?V%Eiéplﬁnoéﬂﬂgsaare t hose

t hat increase thenebromiachbdd Edm,omehbgclﬁ@w %faihlbi aehﬁgggtni gpal }/\Cen
such compounds are_adm nistered to a nanm e.g., by allow ng
adni ni strrgred conp&GAl 2B F P 4= PAdRdi | y absorbed into the bl ood) or

which enhance delivery of Th® JeMRUMASOBPOML tidRntion are also

10 useful as inhibitors of Src-family kinases,
especially Src and Lck. For a general review of
these kinases see Thomas and Brugge, Annu. Rev. Cell
Dev. Biol. (1997) 13, 513; Lawrence and Niu,
Pharmacecl. Ther, (1998) 77, 81; Tatosyan and

15 Mizenina, Biochemistry (Moscow) (2000) 65, 49.
Accordingly, these compounds are useful for treating
diseases or conditions that are known to be affected
by the activity of one or more Src-family kinases.
Such diseases or conditions include hypercalcemia,

20 restenosis, hypercalcemia, osteoporosis,
osteoarthritis, symptomatic treatment of bone
metastasis, rheumatoid arthritis, inflammatory bowel
disease, multiple sclerosis, psoriasis, lupus, graft
vs. host disease, T-cell mediated hypersensitivity

25 disease, Hashimoto'’s thyroiditis, Guillain-Barre
syndrome, chronic obtructive pulmonary disorder,
contact dermatitis, cancer, Paget’s disease, asthma,
ischemic or reperfusion injury, allergic disease,
atopic dermatitis, and allergic rhinitis. Diseases

30 that are affected by Src activity, in particular,
include hypercalcemia, osteoporosis, osteocarthritis,

cancer, symptomatic treatment of bone metastasis,
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bi ol ogi cal compartnent (e.g., the brain or lynphatic system relative to
t he parent species. Pharmaceutically acceptable prodrugs of 30 the
conpounds of this invention include, wthout [limtation, esters, GQFAgR
acid esters hosphate esters, netal salts and sulfonate esters.

SUBSTI TUTE BIARULE 26) WO 01/12621 -49 9 FEB 2004 PETI/USONLARAA5
Phar maceutically acceptable salts of the conpounds of this invention

i ncl ude those derived from pharnaceuticalig. acceptable inorganic and
organi ¢ aci ds and bases. Exanples of suitable acid 5 salts include acetate,
adi pate, alginate, aspartate, benzoate, benzenesul fonate, bisulfate,
butyrate, citrateand Haged’ st diseamphorBiseherat that cyrd opFftctRaPBYPi ONat e,
di gl uconat e, dode e | fonate, formate, funarate,

gl ucohept anoat e, %‘%"Sf&ﬁgﬁ’g%@s%ﬁﬁgﬁg{“@@&'aflﬁ??‘hg%%‘tﬁ?%,ne hept anoat e,
hexanoat e, hydr ocllif€ages . hpdlebgbes desheumpdodoghitieritis, and

2- hydr oxyet hanesul{opa | a mal eat e | onat e, nethanesul fonate, 2-

napht hal enesul f onat e, ?ﬁqut i %éﬁ%&ul}ﬁiﬁ roatfgfrgﬁg;a{%?‘ B dRosberepact i nat e,

persul fate, 3-phedd’pisparyhtase espesphile, ugdfiflatfer Rireakase, propionate,
tosyl ate and

salicylate, succi I e .tartrate, thiocyanate,
undecanoate. O herQie')Ltg%i‘agsa,g é%%ﬂcja%t%ééﬁti‘, thfi PECHANGYY kisdseEves 20
phar maceutical |y ®ecéprabhelynsyc e @ghl.oyed in the preparation of salts

useful as internediates in Igbg%ruig% he 60 ounds of the_ invention and
their pharmaceutically acceptabie 4 60f  FYPUNdss o fs5hEg derived from

appropri ate bases invention, pharmaceutically acceptable derivatives
10 or prodrugs of the compounds of this invention may
also be employed in compositions to treat or prevent
the above-identified disorders.
A “pharmaceutically acceptable derivative
or prodrug” means any pharmaceutically acceptable
15 salt, ester, salt of an ester or other derivative of
a compound of this invention which, upon
administration to a recipient, is capable of
providing, either directly or indirectly, a compound
of this invention or an inhibitorily active
20 metabolite or residue thereof. Particularly favored
derivatives or prodrugs are those that increase the
bioavailability of the compounds of this invention
when such compounds are administered to a mammal
{(e.g., by allowing an orally administered compound
25 to be more readily gbsorbed into the blood) or which
enhance delivery of the parent compound to a
biological compartment (e.g., the brain or lymphatic
system) relative to the parent species.
Pharmaceutically acceptable prodrugs of
30 the compounds of this invention include, without
limitation, esters, amino acid esters, phosphate

esters, metal salts and sulfonate esters.
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25 include alkali netal (e.g., sodiumand potassium, alkaline earth netal
(e.g., magnesium, ammoniumand N+(Cl 4 alkyl)4 salts. This invention also
envi sions the quaternization of any basic nitrogen-containing %roups of

t he conpounds disclosed herein. Water or 30 oil-soluble or di spedsiflng
products nP¥H&2PMt ai ned by such quaternization. SUBSTI FCIWES®MREEY ( RULE
26) 9 FEB 2004 WD 01/12621 PCT/ US00/ 22445 -50 Pharmaceutically acceptable
carriers that may be used in these pharnaggutical conpositions include,
but are not limted to, ion exchangers, alum na, alum num stearate,

| ecithin, serum5 proteins, such as human serum al bum n, buffer substances
such as phosphates, gl yci nePheombteutaidally potapsabbe ssahat @f paeti al

gl yceride m xtures urated.ve ahl.e fatt ci ds er,, salts or
el ectrol ytes, suchCée?l{?oﬁ’?lo Sa%Qnggé%I%g{eengl PS&BF%H&EOSFIW &t VEHosphat e,

pot assi um hydr ogenfysiw siraimeceus bcaliy ddcepicdblezinergalics andgol | oi dal
silica, rmagnesiu .Sl ] i_cat.e, l.yvi nyl rrolidong, cell ul ose-based
subst ances, pol yeﬁ%ﬁaerﬁésl &8 ?1983 acﬁetf?/h c%ﬂﬁ?é?ﬁe?ﬁﬁ‘ﬂ@lalb&leogé}d

pol yacryl at es, SwaxesltslSingduyet Ayéteate paldipiy el opydonerd)| Qelbapekyaers,

pol yet hyl ene gl yc and wool fat. The conposjtio of the present invention
may be admi ni ster Cegcfnoﬁ'ogltley, L’ﬁﬁ?‘éﬂ?%‘fmaqqr&?,tebyh?ﬂﬂg?%‘i'i FPEYFREE: topical ly,
rectal |y, nasally,citrawe;cahinphovsgs Naamphofsil fomdtd Pl anted reservoir.

The term "parenteral . as _used herein incl subcut aneous, i ntravenous,

d
i ntramuscul ar, intTErokeP Eﬁﬁﬁf?p*?ﬂartf-'sglﬂ‘:gﬁ‘é??a?% rdadesyigpltate,

ethanesulfonate, formate, fumarate, gluccheptanoate,

10 glycerophosphate, glycolate, hemisulfate,
heptanoate, hexanocate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oxalate,

15 palmoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate,
salicylate, succinate, sulfate, tartrate,
thiocyanate, tosylate and undecanoate. Other acids,
such as oxalic, while not in themselves

20 pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in
obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases

25 include alkali metal (e.g., sodium and potassium),
alkaline earth metal {e.g., magnesium), ammonium and
N*(Cy.¢ alkyl}y salts. This invention also envisions
the quaternization of any basic nitrogen-containing
groups of the compounds disclosed herein. Water or

30 oil-soluble or dispersible products may be obtained

by such quaternization.
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i ntrathecal, intrahepatic, intralesional and 25 intracranial injection or

I nfusi on techniques. Preferably, the conpositions are adm ni stered

orally, intraperitoneally or intravenously. Sterile injectable fgqirmggf the
conpositions of this invention may be aqueous or 30 ol eagi nhous suspensi on.
These suspé¥2fd&2inay be fornul at ed accordi ng to techni qBEFURNEMASI n t he
art using suitable dispersing or wetting agents and SUBSTI TUTE SHEET ( RULE
26) 9 FEB 2004 WD 01/12621 PCT/ US00/ 22445_g®1 suspendi ng agents. The
sterile injectable preparation nay also be a sterile injectable solution
or suspension in a non-toxic parenterally- acceptable diluent or solvent,
for exanple as a 5 sol uti on Pharhagebuicalddi eicceptahije t dver micomp tthllte

vehi cl es and sol ve b I r . e Ri nger's sol ution
and i sotoni c sodi u%fc%%]g}rslegggoﬁ}ﬁ%%f%a%%& ittl%é%%,é'?s R3S el,onfsl xed oils
are conventi onal | yimrioldeyeduas aze sod v ehimidred] @os uspe neteattarmgedisym For this

pur pose, any bl and_, fixed Qqil ma beteanipa{t@/eq&icrilgkudi n réwt heti c nono- or

di - gl yceri des. Fat%%/u“él(ﬁads,algﬂc 4s° oT & Hei A t ceride

derivatives aré ugsefeteins,t sachpaspauredn Grerain edpamimpliesffeas are natural
15 pharmaceuti cal | y-,acceptable oils, .such as oliye pil or_.castor, .oil,
especially in thei%/u%sgﬁirgc)a?efﬁﬁﬁa?%oph‘?ﬁ T5fs. TTREERE 0iFOBUACIAs or
suspensi ons nay abemasintmisorbatenpitaial allgebsidditisaniredr ofdi spersant,
such as car boxynet cel lul ose_or. 20_sim | ar. .dispersing ents which are

hyl
comonly used in st%%"? VEEEERRHT IARRNRSAEET cHPYSE alffFe

electrolytes, such as protamine sulfate, discodium

10 hydrogen phosphate, potassium hydrogen phosphate,
sodium chloride, zinc salts, colloidal silica,
magnesium trisilicate, polyvinyl pyrrolidone,
cellulose-based substances, polyethylene glycol,
sodium carboxymethylcellulose, polyacrylates, waxes,

15 polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

The compositions of the present invention
may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally,

20 buccally, vaginally or via an implanted reservoir.
The term "parenteral" as used herein includeé
subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal,
intrathecal, intrahepatic, intralesional and

25 intracranial injection or infusion technigues.
Preferably, the compositions are administered
orally, intraperitoneally or intravenously.

Sterile injectable forms of the
compositions of this invention may be agueous or

30 oleaginous suspension. These suspensions may be
formulated according to techniques known in the art

using suitable dispersing or wetting agents and
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dosage forns including enul sions and suspensions. other comonly used
surfactants, such as Tweens, Spans and ot her enul sifying agents or @?

bi oavail ability enhancers which are conmonly used in the manuf $&E8 L8 of
pharmaceutically acceptable solid, liquid, or other dosage fornms may al so
be used deO?llﬁé%urposes of formul ation. The phar maceut PERUSWE2H6sI t i ons
of this 30 invention nay be orally admnistered in any orally acceptable
dosage formincluding, but not limted togycapsules, tablets, aqueous
suspensi ons or SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01/12621

PCT/ US00/ 22445 -52 solutions. In the case of tablets for oral use,
carriers commonl y s.miaridimlgudgehast ostheraterdle isjecedbld ubricating

agents, such as rqlo%tggratfsoflﬁeag! ﬁgf#g {;I?#I(‘;(}/ ded. For oral 5

adm nistration i n apsu & Orm e 9 act ose and
dri ed cornstarch. swm:tmwe@ususpmmrsmna aba-tegid etk drveranaly-use, the

active ingredient_is conbined,wth enul |ng and suspendi ng agents. |f
desired, certain smeeecp%r?:gﬁ'g, Sibu??gv%rrlsf? Y F%’r'l?fba’%aéent%s fay al so be
added. Alterndti vssd];ut:ldmeipharmmﬁnecﬂml comaeﬁgtttms‘adﬁe;idama nvention
may be adm ni stered the forr%of suppositories for

al
adnini stration. TheeWlSs BRI FRPUTRLF hhah BP¥Pe h%miilf?y Wi th a
suitable non-irri tvﬁue&g ®iagprest soition ahdsobbtomic rDuenper at ure but

liquid at rectal t erature and therefore wll nelt |n t he reci;umto
rel ease the drug. ‘gﬁ%lﬁ?&t §P$HF§°?ncl%€d€6568n' pRteeile hddXRax k8

pol yet hyl ene gl ycadi®e conventionally employed as a solvent or

10 suspending medium.r For this purpose, any bland
fixed oil may be employed including synthetic mono-
or di-glycerides. Fatty acids, such as oleic acid
and its glyceride derivatives are useful in the
preparation of injectables, as are natural

15 pharmaceutically-acceptable o0ils, such as olive oil
or castor oil, especially in their polyoxyethylated
versions. These o0il solutions or suspensions may
also contain a long-chain alcohol diluent or
dispersant, such as carboxymethyl cellulose or

20 similar dispersing agents which are commonly used in
the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensions.
Other commonly used surfactants, such as Tweens,
Spans and other emulsifying agents or

25 Dbioavailability enhancers which are commonly used in
the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage forms may also be
used for the purposes of formulation.

The pharmaceutical compositions of this

30 invention may be orally administered in any orally

acceptable dosage form including, but not limited

to, capsules, tablets, aqueous suspensions or
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20 The pharmaceutical conpositions of this invention may al so be
adm ni stered topically, especially when the target of treatnent includes
areas or organs readily accessible by topical application, incB&dB

di seases of the eye, the 25 skin, or the lower intestinal tract. Suitable

t opi cal fo™MRPMHMAns are readily prepared for each of tRETESWI2ES or
organs. Topical application for the lower intestinal tract can be effected
in arectal 30 suppository formulation (seg;above) or in a suitable enema
formul ati on. Topically-transdermal patches may al so be used. SUBSTI TUTE
SHEET (RULE 26) 9 FEB 2004 WO 01/12621 PCT/ US00/ 22445 -53 For topica
applications, the spharimceut Inaktheooposid aadleny berferdalilaieed in a

sui tabl e oi ntnent containing.the.active co nent  suspended or dissol ved
in one or nore carfiers. 5 “Chf PP%YS“??ﬁ Jﬁ?%‘%ﬁl Taﬂﬁ?’ﬁ‘? s"’l’?‘gtq%ﬂl of the
compounds of thi sstameint i Gabrhichuiley dsntar,esueh hsMmdgtediam nineral oil,

liquid petrol atum _whit etrol at um r opyl en |.ycol , pol yoxyet hyl ene,
pol yoxypropyl ene Lo, a§ﬁuf‘if?y‘?¥¥8‘?ﬁ§ﬁ'3’aﬁ§dgﬁt erFom & nat i vel y, 10

t he phar maceut iscal adminpiegiraitass £Ana heagsinalfakf] iSer@ ithakicg | otion or
suspended or dissolved in one or

cream contai ning the aciive _conponents,
more phar maceutic’é??];}‘é?cﬁ'@ﬁl':aﬁ?ea’&‘grcﬁﬁ’ﬁds.°°§HFF§5‘F%- e @®/EONE| ude, but
are not linted tcsudpeiyiahslarei tequidd (faR BPADSLEES alle aRRIiYeOr bate 60,
cetyl esters vax,; ool il 2000Rhind SSth S005CPR0lig axy2y! @l cohol and
wat er . ying
suspending agents. If desired, certain sweetening,
10 flavoring or coloring agents may also be added.
Alternatively, the pharmaceutical
compositions of this invention may be administered
in the form of suppositories for rectal
administration. These can be prepared by mixing the
15 agent with a suitable non-irritating excipient which
is solid at room temperature but liquid at rectal
temperature and therefore will melt in the rectum to
release the drug. Such materials include cocoa
butter, beeswax and polyethylene glycols.
20 The pharmaceutical compositions of this
invention may also be administered topically,
especially when the target of treatment includes
areas or organs readily accessible by topical
application, including diseases of the eye, the
25 skin, or the iower intestinal tract. Suitable
topical formulations are readily prepared for each
of these areas or organs.
Topical application for the lower
intestinal tract can be effected in a rectal
30 suppository formulation (see above)} or in a suitable
enema formulation. Topically-transdermal patches

may also be used.
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For ophthal m c use, the pharmaceutical conpositions may be fornul ated as
m croni zed 20 suspensions in isotonic, pH adjusted sterile saline, or,
preferably, as solutions in isotonic, pH adjusted sterile salir@fERtWher

with or without a preservative such as benzyl al koni um chl ori de.

Al ternati vaQIV2EL opht hal mic uses, the 25 pharnaceuti cabCT/SmAsis i ons nay
be formulated in an ointnent such as petrolatum The pharnaceuti cal
conpositions of this invention may al so bg_adm ni stered by nasal aerosol

or inhalation. Such conpositions are prepared 30 according to techni ques
wel | -known in the art of pharmaceutical fornmulation and may be prepared as
solutions in saline, enployFay bemicdl sppdhoatbonSURSE TUTE SHEET ( RULE 26)

9 FEB 2004 WO 01/ }383haRelit Y309/ . ther suitabl reservatives,
absorption promoters to ef’:l g%geg%nfbgb}\}gﬁég | PEY yPC fﬁ%@@%legoﬁg,aand/ or

ot her convent i onalsui¢iabiel pintment atintpéninggtheenitsive Tokpenagpunt of JINK
i nhibitor that mayg ke .,Gagbipes: v the carrier materials to produce a

si ngl e dosage formuvvlg)l.erl vgfégd(gbgegng&iwﬁg UPon~t he- MRS BrEAeEa; the
particul ar nodé ofazgienssfont temicalPadinenbtyatidie cXoNpes bbipBsnghoul d be

T o b BEnkyRetaadat ol SERIGEL Gl arl TR 2R, 0et on oy
conposi tions. |t ghoerdlabsb, beiquidepeteolatimtl whiteppetkbtag@sage and
ggeatnent reginenp§8£nyXe &f&égf}iﬁ% §3§y39ﬁ}fgge)MﬁoHygiggﬂgpﬁ ég;ia variety
compound, emulsifying wax and water. Alternatively,
10 the pharmaceutical compositions can be formulated in
a suitable lotion or cream containing the active
components suspended or dissolved in one or more
pharmaceutically acceptable carriers. Suitable
carriers include, but are not limited to, mineral
15 o0il, sorbitan monostearate, polysorbate 60, cetyl
esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.
For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized
20 suspensions in isotonic, pH adjusted sterile saline,
or, preferably, as solutions in isotonic, pH
adjusted sterile saline, either with or without a
preservative such as benzylalkonium chloride.
Alternatively, for ophthalmic uses, the
25 pharmaceutical compositions may be formulated in an
ointment such as petrolatum.
The pharmaceutical compositions of this
invention may also be administered by nasal aerosol
or inhalation. Such compositions are prepared
30 according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as

solutions in saline, employing benzyl alcohol or
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factors, including the activity of the specific conmpound enpl oyed, the
age, body weight, general health, sex, diet, tine of adm nistratyn,.ate
of excretion, drug conbination, and the judgnent of the 20 treating

physi cian and the severity of the particular disease being treated. The
anount of WOM{i2tor will al so depend upon the particul arcT/ussopmund in the
conposition. According to another enbodinent, the 25 invention provides
nmet hods for treating or preventing a JNK-gyedi ated condition conprising the
step of adm nistering to a patient one of the above- descri bed
pharmaceutical conpositions. The term "patient", as used herein, neans an
ani mal , 30 pref er agherashinable Riafseraatyves NadbsBridiadn prunsdefo treat or

prevent a conditi ected from.nfl.anmato SUBSTI| TUTE SHEET (RULE 26) 9
FEB 2004 WD 01/ 122‘%1%?%8"5 J0Sojizl &glayseéi‘é%’fwﬁftbﬁpﬁwﬁ@dd?%eases,

destructive bone otheer densenpidndll ebatiby®i gisPralers sperberyi ous di seases,
degenerati ve dise%se%t neur odegener ati ve diseases, allergies,
reperfusion/ischen?g R stroke, 5 heart attacks, angi ogeni ¢ di sorders,

organ hypoxia,5 vascul ar hyTies pinin®. of a5tk AnHBHIRE @RAY, m@Phe _
t hr onbi n-i nduced gl ele% a rsﬁﬁtion,.or any specific disease or disorder
descri bed above. Eﬁ%éﬂﬁ ﬂ&gab & FETHARY i Rafterialiskteepradede 19 condition
to be treated or' piayeet@fsagdlFdrimoRahl ¢4 fﬁeﬁ@ﬂd&ﬂéagﬁoﬂoéﬁﬁﬂﬂéét

may

adm nistered to treat _or prevent that condition, e adm ni stered

together with t hEFPARPBi t'hS Rrtipriar medr iafh adminiekaablen.

Preferably, the compositions should be formulated so
10 that a dosage of between 0.01 - 100 mg/kg body
weight/day of the inhibitor can be administered to a
patient receiving these compositions.
It should also be understood that a
specific dosage and treatment regimen for any
15 particular patient will depend upon a variety of
factors, including the activity of the specific
compound employed, the age, body weight, general
health, sex, diet, time of administration, rate of
excretion, drug combination, and the judgment of the
20 treating physician and the severity of the
particular disease being treated. The amount of
inhibitor will also depend upon the particular
compound in the composition.
According to another embodiment, the
25 invention provides methods for treating or
preventing a JNK-mediated condition comprising the
step of administering to a patient one of the above-
described pharmaceutical compositions. The term
“patient”, as used herein, means an animal,
30 preferably a human.
Preferably, that method is used to treat

or prevent a condition selected from inflammatory
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chenot herapeutic agents or other anti-proliferative 15 agents nmay be
conbined with the JNK inhibitors of this invention to treat prq_{/ife@ tive
di seases. Those additional agents may be admi ni stered separatel Ty ﬁlbart
of a multiple dosage reginmen, fromthe JNK inhibitor-containing 20
conmposi ti o018} nati vel y, those agents may be part of RBCEVSHRB4Hosage
form mxed together with the JNK inhibitor in a single conposition. In
order that the invention described hereizygmy be nore fully understood,
the followng 25 exanples are set forth. It should be understood that
these exanples are for illustrative purposes only and are not to be
construed as |ini tdisgaskss anrvigmiren diseaaygs naderrruciiviexeopke 1

Benzal dehyde oxi ; z 4 ). Jn_ethanol (50 nl)

was addedyhydr oxg}aérﬁggggg%Bylﬁlérégggg ghﬁﬁﬁdéz%p' anlfﬁﬁti'ﬁﬁﬁ WO 01/ 12621
PCT/ US00/ 22445 - 5@lilspdsesh| degereerad.ivegdifdasem| neurdddagen8rativéol | oned

by Na2CG8 in H20 (5Q

into brine and ext rag%és' Fgmfgéeé%neﬁs‘io%:%%% Yg\%‘?rf{ej%éhrﬁ%ﬁg‘i Eg(rjsg&g];%trgu\r/\g?e
5 dried over MySOheaEtapotatkon algiogeedchaizatdiaty,dergani Appotial g, 96. 5%
7o), 2 3 corerLage bk ki RO L0 Lsgm Bl T 00770
oxi me (Benzoyl chitbroobinximd)cedl plaee2at dedyteyapiion® bi2aryg, 0.1 nol) in
specific disease or disorder described above.
Depending upon the particular JNXK-mediated
10 condition to be treated or prevented, additional
drugs, which are normally administered to treat or
prevent that condition, may be administered together
with the inhibitors of this invention. For example,
chemotherapeutic agents or other anti-proliferative
15 agents may be combined with the JNK inhibitors of
this invention to treat proliferative diseases.
Those additional agents may be
administered separately, as part of a multiple
dosage regimen, from the JNK inhibitor-containing
20 composition. Alternatively, those agents may be
part of a single dosage form, mixed together with
the JNK inhibitor in a single composition.
In order that the invention described
herein may be more fully understood, the following
25 examples are set forth. It should be understood
that these examples are for illustrative purposes
only and are not to be construed as limiting this

invention in any manner.

30 Example 1
Benzaldehyde oxime. To benzaldhyde (10.0 g, 94 mmol)

in ethanol (50 mL) was added hydroxylamine
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chl orof orm was added catal ytic anount of pyridine, followed by
N-chl orosuccinimde (13.35 g, 0.1 nol) 15 at roomtenperature. ngareact I on

m xture was stirred for 1.5 h, then saturated aqueous NaC was Bl The
organi ¢ phase was washed with saturated aqueous NaC (tw ce) and dried
with MySOAWO 2,0 vent was renpved under reduced pressROEUSKHR4@6g 20

a- chl orobenzal dehyde oxi ne was obtained. The yield was 87% Exanple 3 1-
(5-Meth |-3-hen |-isoxazol -4-yl)-ethanoneg(Conpound 3). To a solution of
pent ane-2,4-dione 25 (13.23 g, 0.132 nol) and triethylam ne (13.35 g,
0.132 mol) in ethanol was added a-chl orobenzal dehyde oxine (13.70 g, 0.088
nmol ) at room tenpéydracklodhde (E&Clh, 0B4NMmdLIrh WBS $60 rfied AaRieght at
room tenperature, TQ t reagt] on was. added ethyl acetate 30 and sat urated
aqueous NaCl . TheS¥r 83?1‘1%2 fjﬂgg%d V\@Q %she%e%tt’f?y“séf’&i‘&ﬂ@ﬂ Wafeous Nadl
(twice) and dri edsSiBSId TEHE SHEET ERULEA26)td HiEBe2Q04 W@ Pdéd2p21

PCT/ US00/ 22445 -57 with S, nq thg organi ¢ solvent was renoved under
reduced pressure t8*FFolt qﬁﬁé%§ of tRRE: { i PP LINSGnFSGERACE T HESXR el d was
100% Ex 5 4-%5- aeibdl oder heybo}- i Sex@FHatdonl hfPoradd dbdtiZalldeiare
(Compound 5). The _above,K Conpound 3 (17,7 g, 0.088 _nol) and )

di met hyl f or mani de 8RBt byt - Gt 265 @@ §olorisssoailwede ref | uxed
overnight. To th e i | Xt Al € dd ethyl, te a 10
sat ur at ed aqueous%ﬂ@ﬁ%ﬁg ggéﬁ?'\éﬁgég'v\gg} {/va-;s]héeociap'\;e\ﬁtosr{%éa?g? at ed
aqueous NaCd (twi 8e¥2afel dfHled9.1 (bs, 1H).

10 Example 2
0-Chlorobenzaldehyde oxime (Benzoyl chloride oxime).

To benzaldehyde oxime (12.2 g, 0.1 mol) in
chloroform was added catalytic amount of pyridine,
followed by N-chlorosuccinimide (13.35 g, 0.1 mol)

15 at room temperature. The reaction mixture was
stirred for 1.5 h, then saturated aqueous NaCl was
added. The organic phase was washed with saturated
agqueous NaCl (twice) and dried with MgSO,.. The
solvent was removed under reduced pressure. 13.85g

20 o-chlorobenzaldehyde oxime was obtained. The yield
was 87%.

Example 3
1-(5-Methyl-3-phenyl-isoxazol-4-yl)-ethanone

{(Compound 3)}). To a solution of pentane-2,4-dione
25 (13.23 g, 0.132 mol) and triethylamine (13.35 g,
0.132 mol)} in ethanol was added a-chlorcbenzaldehyde
oxime (13.70 g, 0.088 mol) at room temperature. The
reaction mixture was stirred overnight at room
temperature. To the reaction was added ethyl acetate
30 and saturated agueous NaCl. The organic phase was

washed with saturated aqueous NaCl (twice) and dried

SUBSTITUTE SHEET (RULE 26)
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(MgS™) . The organic solvent was renoved under reduced pressure, and the
crude product material was dissolved in 200 nL nethanol. To the solution
was 15 added guani di ne hydrochloride (10.5 g, 0.110 nol) in 1COFEB2004

met hanol , foll owed by sodi um nethoxide (6.17 g, 0.114 nol) in 100 nL

net hanol . WPPWIttion nixture was refluxed overni ght arEIAseem24whs cool ed
to roomtenperature. The reaction solvent was 20 concentrated to

approxi mately 100nL total volune, and the-precipitated product was
filtered. The filtration cake afforded the title conpound (9.3 g). The
overall yield for two steps was 46% 25 Exanple 5 (4- (5-Meth |-3-hen

| -i soxazol - 4- 1) - wiithi ¥oR02- ard t]tnleenybamm reo J(VeanperB dr éhéyed Thdersol uti on

of 50 ng (0.2 4- y -1 spxazol e- .
4-yl)-pyrimdi nwﬁhg%ﬁep%%sﬁﬁé{ pt1§ géelz\lasgg #é:g’ﬁe&l%(?cessi vely 63
pL (0.6 mmol) of lmommobadzen'ﬂ;e mhdgwafs Lo0s( di benzyl i deneacet one)
di pal | adium 10 SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WD 01112621 -58
PCT/ US00/ 22445 ng of BINAP and 39 ng (0.4 nmmol) of sodiumtert- butoxide.
The mi xture was heated at reflux for 1 mledl uted with ethyl acetate,
filtered, washgd 1Sy Agueous sodl um 5 bi carbonat e
and brine, driad FMISCE—aht—comss e G2 tte was
purified by col unyl hnenmcmgrcamw mverTBeIahmegdon@louhadwwl’m Ethyl
acerat e-hexanes 1o20phOpdl] hith Hnlinl P28ndlidd Gumkk kT SOIPQYN 25 @
(DMF-DMA) (160 g, 0.132mol) were refluxed overnight.

To the reaction mixture was added ethyl acetate and

10 saturated aqueous NaCl. The organic phase was washed
with saturated aqueous NaCl (twice) and dried
(MgS0O4) . The organic solvent was removed under
reduced pressure, and the crude product material was
dissolved in 200 mL methanol. To the solution was

15 added guanidine hydrochloride (10.5 g, 0.110 mol) in
100 mL methancl, followed by sodium methoxide (6.17
g, 0.114 mol) in 100 mL methanol. The reaction
mixture was refluxed overnight and then was coocled
Lo room temperature. The reaction solvent was

20 concentrated to approximately 100mL total volume,
and the precipitated product was filtered. The
filtration cake afforded the title compound (9.3 g).
The overall yield for two steps was 46%.

25 Example 5
[4-(5-Methyl-3-phenyl-isoxazol-4-yl)-pyrimidin-2-

yl]l-phenyl-amine {(Compound IIA). To a solution of

50 mg (0.2 mmol) of 4-(5-methyl-3-phenyl-isoxazole-
4-yl) -pyrimidin-2-ylamine in 1 mL of toluene was
30 added successively 63 uL (0.6 mmol) of bromobenzene,

10 mg of tris{dibenzylideneacetone} dipalladium, 10
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5-Meth 1-3-hen 1-isoxazole-4-carbo lic acid nethyl ester. An ethanol
solution of freshly prepared benzoyl chloride oxine (14.0 g, 90 mmol) (100
m.) 15 was added dropwise, at 5 Cto nethyl acetoacetate (11.1

mol ) and trietq%L amne (13 nL, 103 mmol) in ethanol (50 m). After

stirring f¥0042 at anbi ent tenperature, the sol uti onpawmsooiziseg ed with
CH2C12, washed with 1IN HCl. saturated NaHCO3, 20 brine, dried over MgSO4
and evaporated to give anber oil. Flash _ghromatography (silica) with 10%
ethyl acetate in hexanes afforded the title conpound (7.56 g, 39%yield)
as a white solid: M5 mz M+H216 (100); 1H NWVR (CDC13) S 2.78 (s, 3H), 3.81
(s, 3H), 7.45 25 mgSbf( BINAM)and.3¥5mG. 9.4 imH) .offsaeRlf £epeMet hyl -3 - hen
I-isoxazole-4-car%8tlic aci To , 5-thh¥I-%%Phenyl-isoxazole-4-carboxy|ic
acid methyl 30 eSPEP¥(0Sss3hE MXEYTAHES BeALRA RinseLle® £05 Mms added 2N
NaCH (8 nl) the rbactiduted witloRthgs asbtated Mt rarligeniabgager ature for
60 hr. The SUBSTI TUTE SHEET. ( RUL 26% 9 FEB 2004 WO 01/12621 PCT/ US00/ 22445
-59 sol ution was §rFGEESWTH WESy SanHTraked AFuePUSwSediumi t h et hyl acetate.
The conbined extrhttamasnawshad baihb, bai 163 aMhsd, ) esh@VE@IndhsPs @gd
concentrated. Recrystallization (hexanes / ethyl acetate) afforée 5 a
white solid (0.5407gY3999 vi Bl F esgumpyas S"Bﬁlié-ﬂﬁ‘ py3catymn

| - i soxazol e- 4- car bhroa €dyerpEe over b@lfﬁﬁ-%?ﬂDQg@xgai§Qgﬁzgg ¥ -carboxylic
acid (0.54g, 10 2.56 mmu was treated with SOC12 (2 nL) at 70 C for 1 hr.
Concentration in 9S8 nesyd;Pontdidfford 24 mg (36%) of the

title compound as a yellow oil.

10

Example 6
S5-Methyl-3-phenyl-isoxazole-4-carboxylic acid methyl

ester. An ethanol soclution of freshly prepared
benzoyl chloride oxime (14.0 g, %0 mmol) (100 mL)

15 was added dropwise, at 5 °C to methyl acetoacetate
(11.18 g, 96 mmol} and triethyl amine (13 mL, 103
mmol) in ethanol (50 ml). After stirring for 12 hr
at ambient temperature, the solution was diluted
with CH;Cl;, washed with 1IN HCl. saturated NaHCO;,

20 brine, dried over MgSO, and evaporated to give amber
oil. Flash chromatography (silica) with 10% ethyl
acetate in hexanes afforded the title compound (7.56
g, 39% yield) as a white solid: MS m/z MH'218 (100);
'H NMR (CDC13) & 2.78 (s, 3H), 3.81 (s, 3H), 7.45-

25 7.55 (m, 3H), 7.65-7.69 (m, 2H).

Example 7
5-Methyl-3-phenyl-isoxazole-4-carboxylic acid. To

5-Methyl-3-phenyl-isoxazole-4-carboxylic acid methyl
30 ester (0.853 g, 3.69 mmol) in methanol (12 mL) was
added 2N NaOH (8 mL) the reaction solution was

stirred at ambient temperature for 60 hr. The

SUBSTITUTE SHEET (RULE 26)



whi ch was used without purification. Exanple 9 15 3- (5-Meth |-3-hen

| -i soxazol -4- 1)-3_oxo- propionitrile. To cyanoacetic acid (0.43 g, 5.12
mmol) in THE at -78 C, containing one crystal of 1,1'-bipyridylgffs])@dded
n-butyl lithi umq&G 4 m., 10.24 mmol). The tenperature was allowed to warm

to 20 0 C WOM{1#82hg in a pink colored solution. After cROIUSIy22485 - 78 C,

5- Met hyl - 3- phenyl -i soxazol e-4- carbonyl chloride (0.567 g, 2.56 mmol) in
THE (5 mL) was added dropw se. The m xturgg was stirred at -78 C for 1 hr.
and at anbient tenperature for an 25 addition 1 hr. The reaction was
guenched with 1IN HCL (13 nLO and extracted twice with CH2Cl12. Conbi ned
extracts were waslseduliiph wasudiluik NddERatebram® extiraedeavewidgSOs to
give the title co n 0 Exam | e 10 SUBSTI TUTE
SHEET (RULE 26) o EEl %68&9 1t1‘7gcfz 'fﬂﬁ ‘B%%J‘b?‘%%a-céowﬁﬁ[‘saéle@ Met h

1- 3-hen 1-i soxazomith b):iﬁéi-am@zmdm’& oykk - BEFARNEE concentrated.
3-(5-|\/bthy|-3-phe l-i5s ol - 3-0X0-propionitrile 0391 173
nml ) in Ethanol % )Q' %ﬁz??le%{ dhepprs 5 hedesats ﬁ{f° 5 mmol )
and heated to PeflhuwhiEeapol fdi N 540 YACUREN v DS |

5- (5- Met hyl - 3- phenyl -i soxazol - 4-yl ) - 2H pyrazol - 3-y| am ne used w t hout
purification. To the resulting amne (0.039 g, 0.16 mml) in di oxane was

added triethyl am ne foll owed by benzytxﬂmigje 10 (0.019ni, 0.16 nmol).
1

The reaction was st or 2 hr at apbi ent tenperature.
The § hegﬁylag-pheny ~isoxazole- 4 —carbonyl chloride. np

Methyl-3-phenyl-isoxazole-4-carboxylic acid (0.54qg,
10 2.56 mmol) was treated with SOCl; (2 mL) at 70 °C for

1 hr. Concentration in wvacuum gave a yellow oil

which was used without purification.

Example 9
15 3-(5-Methyl-3-phenyl-isoxazol-4-vy1l)-3-oxo-

propionitrile. To cyanocacetic acid (0.43 g, 5.12

mmol) in THF at -78 °C, containing one crystal of
1,1’ -bipyridyl was added n-butyl lithium (6.4 mL,
10.24 mmol). The temperature was allowed to warm to

20 0 °C resulting in a pink colored sclution. After
coeling to -~78 °C, 5-Methyl-3-phenyl-isoxazole-4-
carbonyl chloride (0.567 g, 2.56 mmol) in THF (5 mL)
was added dropwise. The mixture was stirred at -78
°Cc for 1 hr. and at ambient temperature for an

25 addition 1 hr. The reaction was quenched with 1N
HCl ({13 mL0 and extracted twice with CH.Cl,.
Combined extracts were washed with saturated NaHCOQ;,
brine, dried over MgSOy to give the title compound
{0.391 g, 67 % yield).

30

Example 10

SUBSTITUTE SHEET (RULE 26)



solution was diluted with water extracted with ethyl acetate, washed with
saturated NaHCOBi Brine, dried over MgSO4 and concentrated in vacuum HPLC
15 purification afforded 1.4 ng of title conpound. Exanple 11 1-Béeb# b
-3-(2-nmeth_|sulfan 1 rimdin-4- |)- propan-2-one (Conpound 7). To a stirred
sol ution oM@BH2631 ppt hy| - 2- net hyl sul fanyl pyrimidi ne (9. 6Aguedafmaol ) in
THE (150 nL) at -78 C was added LDA (2.0 M THF/ Hex, 41.1 nL, 82.2 mmvl)
dropwi se over 10 min. The solution was stéorred at -78 C for 15 m nutes,
warnmed to O C for 10 m nutes and recooled to -78 C 25 for 15 m nutes. Then
a solution of 3-benzyl oxy-N- nethyl - N-net hoxyacetam de (17.2 g, 82.2 nmol)

in THE (30 ml) wék_éddém@m»ma -4 8ot £l -85y ALl by 13,81 N3 at - 78
C, the solution v\mﬁ% gng@s:% Lrea for 30 mn. The reaction was
quenched 30 with Yoo IRty Iy isppazodphuylon was
poured into saturét—eetOP\arﬂEBo ﬂﬁﬁlréi_)m 3extgAact e Wimbl ) E4 205 gl?fagglzoo m.),

dried (MySO4), T SHEET .(RULE. 26) 9 FEB 2004 WD 01/ 12621 -
PCT/ US00/ 22445 fi F?e}r"gbn ‘g%%%croeﬁ% Péd;’yﬁ%@?ecﬂpoﬁﬁﬁog%aphy%(& 02, 20%

Et OAc- hexanes)5prmmo&ibdamdlmdaddcbtaom‘aﬁwﬁ (Bpbalioft/id $ABkum 9%

yield). 5 Exarrple;g [Eﬁg -3-(4-fluoro-hen 1)-|soxazol

12" met hyl sul f anyl S898i 7 %n‘aoﬁ gngd '1s|‘?i‘aé°lst4rﬂéd2§on>mami-of the

above conpound 7 (-!is’alalﬁng;-, uskd ?umh); punﬂlﬂc’ﬂ}il(jgéf. 6'1‘3th405 mol ) in EtOH
I ch

200 10 nL ed a solutlo quoro- benzo oride oxine (56
gnnl) in E%CH (509%€ P% amine QO 039 g, 0.16 mmol) ¥n dioxane was (

added triethyl amine followed by benzyl chloride

10 (0.019mL, 0.16 mmol). The reaction was stirred at
10 °C for 1 hr and 2 hr at ambient temperature. The
solution was diluted with water extracted with ethyl
acetate, washed with saturated NaHCO;, Brine, dried
over MgSO; and concentrated in vacuum. HPLC

15 purification afforded 1.4 mg of title compound.

Example 11
l-Benzyloxy—B-(2-methylsulfanylpyrimidin—4-yl)—

propan-2-one (Compound 7). To a stirred solution of

20  4-methyl-2-methylsulfanylpyrimidine (9.60g, 68.5
mmol) in THF (150 mL) at -78 °C was added LDA (2.0 M
THF/Hex, 41.1 mL, 82.2 mmol) dropwise over 10 min.
The solution was stirred at -78 °C for 15 minutes,
warmed to 0 °C for 10 minutes and recooled to -78 °C

25 for 15 minutes. Then, a solution of 3-benzyloxy-N-
methyl -N-methoxyacetamide (17.2 g, 82.2 mmol) in THF
(30 mL) was added dropwise over 45 minutes. After
15 min. at -78 °C, the solution was warmed to 0 °C
and stirred for 30 min. The reaction was quenched

30 with HC1 (1M, 85 mL) and stirred for 1 h. The
solution was poured into saturated NaHCO; (300 mL),

extracted with Et,0 (3 X 200 mL), dried (MgS50.} ,

SUBSTITUTE SHEET (RULE 26)



30 min. The solution was stirred at 25 Cfor 15 mn. Then, the solution
was heated to ref lux for 90 mn. The solution was cooled to 25 C.

Addi tional 15 Et3N (7.3 nL, 52 mmol) was added fol |l owed by dr oQWEREIN
addition of a solution of 4-fluoro-benzoylchloride oxine (38.5 mol) in
Et OH (50 nOW{#211 h. to drive the reaction to conpl et p@ENysssALss0! Uti ON
was refluxed for 1 h. until TLC indicated that all of 20 the starting

i soxazol e was consunmed. The solution was Gooled to 25 C and concentr at ed.
The crude material was picked up in CH2CIZ (501.) and poured into
saturated aqueous NaHCO3 (150 nlL), extracted wth CH2Cl2 (3 x 150 nl),
dried (MgSH4), fi |ftiémeueanaha5cmmmﬁartaaed Fﬁﬁﬁmlﬁ*&&@r&agwgﬁyhy (Si02,

20% Et CAc- hexanes()s Br (o)VA1 itle co und (14 |, 0%
in sufficient purity { t%) e h%a?‘ﬁs Vide FBSCF%'{#F Soreradpl e 13
4-(5-Benz to eth (13- (:a mumm hewll,) 6b$0o¥agnd)- 4- Yl ] -2- net hanesul f onyl -

rimdine (Conpound 9). To a SUBSTI TUTE SHEET (RULE 26) 9 FEB 2004 WO
01/ 12621 PCT/ US00/ 22445 -62 stirred solution of the above conpound 8 (2.00

g, 4.91 mmol)5in McCH (50 nL) at 25 @xampiradged dropwi se a solution of
oxone (7.07 g, 0 After 20 h., the
solution 5 was p h) ChPeNPzql34-x 75 m),

dried (MySO), fiLbseemettsleolEania mlcﬁln%Shcsmbe{IH&OQf aphﬁ’o Si @2, 45%
Et OAc- hexanes) prgw de éi e title _conpoun 49 .
irred solution of the above compound 7 (13 75 g,

47.7 mmol) and Et3N (14.6 mL, 105 mmel) in EtOH (200
10 mL), was added a solution of 4-fluoro-

benzoylchloride oxime (56 mmol) in EtOH (50 mL) over
30 min. The solution was stirred at 25 °C for 15
min. Then, the solution was heated to reflux for 20
min. The solution was cooled to 25 °C. Additional

15 EtsN (7.3 mL, 52 mmol) was added followed by dropwise
addition of a solution of'4-fluoro—benzoylchloride
oxime (38.5 mmol) in EtOH (50 mL) over 1 h. to drive
the reaction to completion. The solution was
refluxed for 1 h. until TLC indicated that all of

20 the starting isoxazole was consumed. The solution
was cooled to 25 °C and concentrated. The crude
material was picked up in CH,Cl, (50mL) and poured
into saturated aqueous NaHCO; (150 mL), extracted
with CHCl; (3 X 150 mL), dried (MgS0,), filtered and

25 concentrated. Flash chromatography (Si0,, 20% EtOAc-
hexanes) provided the title compound (14.2 g, 34.8
mmol, 60%) in sufficient purity (> 85%) for use in

the next reaction.

30 Example 13
4-[S—Benzyloxymethyl—B-(4-fluoro—phenyl)-isoxazol—4—

yl] ~2-methanesulfonyl-pyrimidine (Compound 9). To a

SUBSTITUTE SHEET (RULE 26)



10 Exanmple 14 [3-(4-Fluoro- hen 1)-4-(2-nethanesulfon |- rimdin- 4-
1) -isoxazol -5- 1)-nethanol (Conpound 10). To a stirred solution of the
above conpound 9 (750 ny, 1.70 mmol) in CHC13 (8.5 nL) at 0 CJWBB IHéded 15
trinmethylsilyl iodide (0.73 nL, 5.1 nmmol). The reaction was stirred at 0 C
for 30 mi nwall‘H@Fﬁ“ additional trimethylsilyl iodide WAS pdrushod2480l ) was
added. After 40 mn. the solution was warned to 25 C and stirring was
continued for 22 h. The 20 solution was quenched with H20-MeOH (2 nlL) and
stirred for 1 h. The solution was poured into saturated aqueous NaHCO3 (30
m.), extracted with EtQAc (3 x 30 nlL), and concentrated. Flash
chr omat ogr aphy ( Sis®2rr8@%&lDitehoMtes) aB6GY | ckithdiRl %5(§l?be conmpound
(530 ng, 1.52 mol, 89%%. Exanpl e 15 4-[5-(Bronmonmeth 1)-3-(4-T1uoro-hen
1)-i soxazol - 4- yl F-81- ABPhAnER MeQh(50ppk) natli 2fe °COwapoaddedl). To a
stirred sol ution @kobResabVvgsLANRAU 5 30.,Q0. 716 ) and CBr4
(473 ny, 1.43 mmol) ?n 0%2%1%’ (14 nﬁ? é‘g"’% %vr%rs gad&gdgp'ﬁ‘ﬁgfgzifh ny, 0.93
nmol ). SUBSTI TUTEHEHEES? (MRULRVES) 10 FEB 2004 eW0201h1268He RGIAISQRY 22445 - 63
After 10 mn.,s5adggki P 9 I ded to drive the
reaction to conpl etioﬁ@%??e%l%ég?nvg?ﬁ q?'éé g‘%ﬁﬁ%‘?‘é\ggvﬁ’:‘: cﬁ%gi%r(é’t ed.
Fl ash chromat ogr apshy5 (18102, 563 EMEH0)hexdnes)yedr &yd deshddi rabelii t! €
conmpound (265 ny, 3 . mol .. 909 Exanpl e 16 4-] 3-(4-Fl uoro-hen
1) - 4- ( 2- net hanesuf?%%éﬁhﬁmtrﬁg& hy Wﬁa-séiézﬁm cyheransd)) - nor phol i ne 10
(Conpound 12). Topmosided arhes alitleoBoboddit @LRYEy, 3.64 mmol,

74%) .

10 Example 14
[3—(4-Fluoro;pheny1)-4-(2-methanesulfonyl—pyrimidin-

4-y1}-isoxazol-5-yl]-methanol {Compound 10}). To a
stirred solution of the above compound S (750 mg,
1.70 mmol) in CHCl, (8.5 mL) at 0 °C was added

15 trimethylsilyl iodide (0.73 mL, 5.1 mmol). The
reaction was stirred at 0 °C for 30 min. Then,
additional trimethylsilyl iodide (0.48 mL, 3.4 mmol)
was added. After 40 min. the solution was warmed to
25 °C and stirring was continued for 22 h. The

20 solution was quenched with H&O—MeOH-(Z mL) and
stirred for 1 h. The solution was poured into
saturated aqueous NaHCO; (30 mL), extracted with
EtOAc (3 X 30 mL), and concentrated. Flash
chromatography (Si0;, 80% EtOAc-hexanes) provided the

25 title compound (530 mg, 1.52 mmol, 89%).

Example 15
4—[5—(Bromomethyl)—B-(4-f1uoro-phenyl)—isoxazol—Q—

Yl]-2-methanesulfonyl-pyrimidine (Compound 11). To

a stirred solution of the above compound 10 (250 mg,
30 0.716 mmol) and CBry (473 mg, 1.43 mmol) in CH:C1,

(14 mL) at 25 °C was added PPh; (244 mg, 0.93 mmol).
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pek ot Orit b

conmpound 11 (41 ng, 0.099 mml) and Et3N (20 L, 0.15 nmmol) in CH3CN (0.5
m.) at 25 C was added norpholine (9.6 ILL, 0.11 mmol). After 15 m'n t he
solution was concentrated. Preparative thin |ayer chromat ograp YEB 36

(S 2, EtOA Prow ded the title conmpound, (29 ng, 0.069 mml, % Exarrple
17 4-{4- [ ¥QUA2%240r 0-hen |)-5-(nmo holin-4- Ineth |)- 20P¢'anowznh54 l'j

I mdin-2- I am no}c cl ohexanol (Conpound XIA-42). A stirred solution of
Compound 13 (29 ng, 0.069 nmol) and trang4- am nocycl ohexanol (24 ny,
0.21 mml) in DVBO (0.21 nL) was heated to- 80 C for 4 h. The solution was
poured into half 25 saturated aqueous NaHCO3 (5 nL), extracted with EtCAc
(5 x 5nL), dri edA(fltIgS@w miml} exceli tdpdalopRRNt(58t A, on_gsfn.ncg:ll*,r Q‘g%t ogr aphy
(Si02r 10% McOH éZ}: row d materi al which was further i ed by

i on exchange chromat ogr aphy* {SCRS ESPAT LR uEhtComPLEsRoRH3 Bétﬁl:ﬁ B0% I\/EO—I—
CH2C12) to give thléntl.tthecmmﬂim Wadg cOBcetkrEdTOl p183K0 . SUBSTI TUTE
SHEET (RULE 28) 9 EEB 29 4 01 12621 PCT/USOO/22445 64 .Examle 18

4- [ 5- Et hoxyr net hyf° ¢9 %R\g&ly preet )29 & BCRPShexanes p._pravidesithen | -

i m di ne (OorrpoSmdtiB)e démpdurid S(tzlslsr g, SO! $43 hAf, blg)above compound 8
(103 ng, 0.27 mol) in EtCH (2.0 m_) at 25 C was added NaOEt (21% w v
EtOH 0.40 nL, 1.23 mmol). After the reaction was quenched with

saturated aqueous NHIC1 (3 ni) , CHZ@;@Eé%xlé m_) , dried (MyS04),

filtered and 10 cQ ated. Fl ash chronmatog (S @2,. 25% Et OAc-
hexanes) provi ded—(—»gg—[f{—'tﬁ—]é:‘i’é&lﬁﬁﬂlﬁ fﬁrm@h@nesﬁﬂrﬁpm@z%

pYrimidin-4-yl)-isoxazol- ~5-ylmethyl] -morpholine

10 (Compound 12). To a stirred solution of the above
compound 11 (41 mg, 0.099 mmol) and Et;N (20 KL, 0.15
mmol) in CH3CN (0.5 mL) at 25 °C was added morpholine
(3.6 uL, 0.11 mmol). After 15 min. the solution was
concentrated. Preparative thin layer chromatography

15 (8i0;, EtOAc) provided the title compound (29 mg,
0.069 mmol, 70%).

Example 17
4-{4—[3-(4-Fluoro-phenyl)-5-(morpholin—4—y1methy1)—

20 isoxazol-4—yl]pyrimidin-z-ylamino}cyclohexanol

{Compound XIA-42). A stirred solution of Compound
13 {29 mg, 0.069 mmol) and trans-4-aminocyclohexanol
(24 mg, 0.21 mmol) in DMSO (0.21 mL) was heated to
80 °C for 4 h. The solution was poured into half-

25 saturated agueous NaHCO; (5 mL), extracted with EtOAc
(5 X 5 mL), dried (MgS0Q,), filtered and concentrated.
Flash chromatography {810z, 10% MeOH- CH,Cl;)
provided material which was further purified by ion
exchange chromatography (SCX resin, eluent: 0.25M NH,

30 in 50% MeOH- CH,Cl,) to give the title compound (27
mg, 0.057mmol, B83%).

SUBSTITUTE SHEET (RULE 26)



Exanple 19 15 4-[5-Etho eth |-3-(4-fluoro- hen |)-isoxazol -

1] - 2- met hanesul fon | - imdine (Conpound 14). This conpound was prepared in
a manner simlar to that described above in Exanple 13, except starting
fromthe above conpound 13 (58 ngy, 0.17 nmmol) to .20 provide thed FEB 2004
title-conpdY/R%4 ny, 0.17 ml, 100% which was used ¥iTEsBOAM4S N the
next reaction wthout purification or characterization. Exanple 20 25
clohe | -{4-[5-ethoxynmeth | -3-(4-fluoro- hen |)- isoxazol-4- |]- rimdin-2-

| I ami ne (Conpound Xl A- 43) This conpound was prepared in a manner simlar
to that described above in Exanple 17, stagting from30 the above conmpound
14 (64 ng, 0.17 mmol) and cycl ohexyl am ne é58 L, 0.51 mmol) to provide the
title conpound as crude product. After HPLC WD 01/12621 9 FEB 2004

PCT/ US00/ 22445 -65 purification (C 18, gradient elution, 10-90% H20- CH3CN)
and extraction into Et CAc, the crude product was. converted to the HCl
salt with HC1I-Et20 (1M 1 ). The sobEX@mRie U e renoved in vacuo the give

5 the title conpouv s hyBd 3- (cﬁffllm,mo deén : Qyer two steps
from conmpound 13). I%x e ohe - -fluoro- 10
phenyl) -isoxazol —qmeth 1 Ciﬁﬁj@.mdeIlA-)44) Thi s

conmpound was psepa et iirted sHBﬁlﬂﬁin Sy ab@ &had Igh bgye in
Exanple 17 starti n% fromthe above corrpound ‘55 (50 m&QﬁﬁH ‘ﬁo% 8¥
7 mmol) in EtOH (2.0 mL) at 25 °C was added NaOEt

(21% w/v EtOH, 0.40 mL, 1.23 mmol). After 2 h. the
reaction was quenched with saturated aqueous NH,Cl (3
mL), CHCl; (3 X 5 mL), dried (MgSO;), filtered and
10 concentrated. Flash chromatography (Si0., 25% EtOAc-
hexanes) provided the title compound (58 mg, 0.17
mmol, 62%)}.
Example 19
15 4-[5-Ethoxymethyl-3-(4-fluoro-phenyl)-isoxazol-4-

yl]-2-methanesulfonyl-pyrimidine (Compound 14).

This compound was prepared in a manner similar to
that described above in Example 13, except starting
from the above compound 13 (58 mg, 0.17 mmol) to

20 provide the title compound (64 mg, 0.17 mmol, 160%)
which was used directly in the next reaction withoﬁt

purification or characterization.

Example 20
25

Cyclohexyl-{4-[5-ethoxymethyl-3- (4-fluoro-phenyl) -

isoxazol-4-yl]l-pyrimidin-2-yl}amine (Compound XIA-

43) This compound was prepared in a manner similar
to that described above in Example 17, starting from

30 the above compound 14 (64 mg, 0.17 mmol) and
cyclohexylamine (58 puL, 0.51 mmol) to provide the
title compound as crude product. After HPLC



mmol ) andcycl ohexyl am ne (340 L, 3.42 mmol ). 15 Fl ash chromat ography (Si O2,
30% Et QAc- hexanes) provided the title conpound (488 ng, 1.06 nmol, 93%.
Exanpl e 22 20 [4-(2-Cycl ohexyl am no-pyrimdin--4-yl)-3-(4-fluoro- ﬂﬁﬂ
|)-isoxazol -5- |]methanol (Conpound Xi A-45) A stirred sol ution ofFh&0
above conpW@M/ 1301 44 (461 ng, 1.01 mol) in TFA-H20 (3eciyusboma)s was
heated to 80 C for 20 h. The solution was concentrated, and 25 the crude
m xture was taken up in CH2Cl2 (25 nlL), poured into saturated aqueous
NaHCO3 (30 mL), extracted with CH2C12 . (3 x 25.1nL), -dried (MySO4),
filtered and concentrated. TLC (50% Et OAc-hexanes) indicated about 50%
consunption of starting 30 conpound Xl A-44"" The crude material :was
dissolved in TFA-H20 (3:1, 8 nL} and the resulting solution was heated to
100 C for 22 h. ThausidildatdenWas-YE Qakidedt eH6t SorrEB 204 HE’&]’/ US00/ 22445
concentrated, and the ?rud m xture was taken up in CH2Cla (25 nL), poured
into saturated aqlebh¥ l\&\lé(%"t’(%‘@lr?{‘) 1nEQ t B A% d thiet Krefecepoduct 25 ni),
dried (MS04), fikdserRMmvardeaonsemid aicadaalt agiv® M%bogiﬁpw (Si 02,
40% Et CAc- hexanes) provided the title conpound (313 ng, 0.85 mmol, 84%.
Exanmpl e 23 1- (2- Bfno- Th@ godvenys vpne yepased GhrmpaaiP e give To a
stirred sol uti gn afhe?+a%Q&0dm |y eindi g1 4%@51%&%.&30- 209, 117.4
mml) in THE (250 nmL). at -78 C was added LDA (2.0 M THE/ Hex, 70.5 niL, 141
nmol ) dropwi se ov@™OlQ 6% OYRE t¥P witieps Risem epaunt d43)-.78 C for 35 nin.

Then a solution of N

Example 21
Cyclohexyl-{4-[5-benzyloxymethyl-3-~({4-fluoro-

10 phenyl)-isoxazol-4-yl]-pyrimidin-2-yl}amine

{Compound XIA-44) This compound was prepared in a
manner similar to that described above in Example 17
starting from the above compound 9. (500 mg, 1.14
mmol} and cyclohexylamine (340 pL, 3.42 mmol).
15 Flash chromatography (Si0;, 30% EtOAc-hexanes)
_ provided the title compound (488 mg, 1.06 mmol?
93%) .

Example 22
20 [4-(2-Cyclohexylamino-pyrimidin-4-v1)-3-(4-fluoro-

phenyl) -isoxazol-5-yllmethanol (Compound XIA-45) A

stirred solution of the above compound XIA-44 (461
mg, 1.01 mmol) in TFA-H;0 (3:1, 8 ml) was heated to
80 °C for 20 h. The solution was concentrated, and

25 the crude mixture was taken up in CH;Cl; (25 mL),
poured into saturated aqueous NaHCQO, (30 mL),
extracted with CH,Cly (3 X 25 mL), _dried {(MgSQ;),
filtered and concentrated. TLC (50% EtOAc-hexanes)
indicated about 50% consumption of starting

30 compound XIA-44. The crude material ‘was dissolved
in TFA-H;0 (3:1, 8 mL} and the resulting solution was

heated to 100 °C for 22 h. The solution was



i B i i .

15 net hoxy- N-net hyl acetamde (14.5 g, 141 mmol) in THE (30 nL) was added
dropwi se over 10 mn. After 15 mn. at -78 C, the solution was warned to O
Cand stirred for 1 h. The solution was poured into HO (250 niL),
extracted with Et20 (3 x 250 mL), dried 20 (MySO4), filtered and 9 FEB 2004
concent r at ¥@ %1463k chr omat ogr aphy (Si 02, 20% Et OAc- hexeoresspo/pasas/i ded t he
title conpound (16.75 g, 78.2 mmol, 67% . Exanple 24 25 2-Brono-4-(5-neth

| -3-hen | -isoxazol-4- |)- idine (Conpound 17a). To a stirred solution of
Compound 16 (1.'71 -g, 8.0 -mmol) and Et3N (2.23 nL, 16 mmol) in EtOH (16
nL) was added a sol ution of benzoylchloride oxinme (1.62 g, 10.4 mml) in
EtOH (16 nL) over 90 30 min. The solution was stirred at 25 C for 90 mn.
Then, the solution was heated to reflux for 24 h. WD 01/12621 -67 9 FEB
2004 PCT/ USOOIZZIb%theraOéaII&mm eegiedni-ac de wagNdakeACEHtipted. The
crude materi al %l_%f# Ln CH2C12 (50nm) and poured -into saturated
aqueous NaHOO3 (5 PEA e ¢ REMESY néﬂzé&é“{%ﬁ%ﬁzﬁﬁqﬁsps ¥RHE®: (Na2SO4)
and 5 filtered. Fl@agh ro | 0 provi ded
the title corrpounég%lmgg ?ﬁ%?%&@”‘m)%ﬁ;ﬁ g% 15 {gﬁt%nﬂﬂ %?gg% uoro- hen
|)-5-meth | -i soxaZ¥asSas) | yfl']lqsb}Eddan@ t(@nqmﬂmdemb)ﬂz\mshm mlarly prepared

10 starting with Ior| |

2- Br ono- 4- (5- b%om%ﬁ%’%’ﬂgwgfgﬁ%n fsoxazo O?é P yﬂ oﬁ”ﬁw"(dfgrrﬁgﬁnd 18a) .
A stirred sol uti onlﬁieth@nn@md)d\BéBOngpomm el 484%hgy, 1.28 mmol), N

br onmosucci ni mde (239 ng,.1.35 Mol ) and AIBN (11

Example 23
1-(2-Bromo-pyridin-4-yl)-propan-2-one {Compound 16).

10 To a stirred solution of 2-bromo-4-methylpyridine
(Compound 15) (20.20g, 117.4 mmol) in THF (250 mL)
at -78 °C was added LDA (2.0 M THF/Hex, 70.5 mL, 141
mmol) dropwise over 10 min. The solution was
stirred at -78 °C for 35 min. Then a solution of N-

15 ~ methoxy-N-methyl acetamide (14.5 g, 141 mmol) in THF
(30 mL) was added dropwise over 10 min. After 15
min. at -78 °C, the solution was warmed to 0 °C and
stirred for 1 h. The solution was poured into H;0
(250 mL), extracted with Et,0 (3 X 250 mL), dried

261'(Mg8041, filtered and concentrated. Flash
chromatography (Si0;, 20% EtOAc-hexanes) provided the
title compound (16.75 g, 78.2 mmol, 67%).

Example 24
25 2-Bromo-4-(5-methyl-3-phenyl-isoxazol-4-yl)-pyridine

{Compound 17a). To a stirred solution of Compound
16 {157;‘9, 8.0 mmol) and Et3N (2.23 mL, 16 mmol) in
EtOH (16 mL) was added a solution of benzovlchloride
oxime (1.62 g, 10.4 mmol) in EtOH (16 mL) over 90

30 min. The solution was stirred at 25 °C for 90 min.

Then, the solution was heated to reflux for 24 h.



ng, 0.064 mmol) in CCl4 (3 nL) was heated to reflux and placed under a 300
Wlanmp for 18 h. The solution was diluted with CH2Cl2 (15 nlL), extracted
20 with H20 (3 X 10 nL), brine (40 nmL), dried (MyS04), filtered Eg
concentrated. Flash chromatography (Si02, 15-20% Et OAc-hexanes)gg Wiied
the title YOIIWEhd (287 ny, 0.728 mmol, 57%. 2- Br ono-Pi/iste/paagsonet h

| -3-(4-fluoro- hen |) 25 isoxazol-4-- 1)- ridine (Conpound 18b) was
simlarly prepared starting with Conpound 17b. Exanple 26

2- Bronmp-4- (5-nmetho -3-(4-fluoro- hen |) eth 1 30 isoxazol-4-yl)-pyridine
(Compound 19b). To the above Conpound 18_%7(_200 ng, 0.485 mmol) was added
NaOwve (0.5 Min MOCH, 2.0 nL, 1.0 mmol ). The 9 FEB 2004 WO 01/12621

PCT/ US00/ 22445 -68 solution was stirred at 25 C for 90 min. Then, the

sol ution was pour eghd RbublbferaLHoodele b Mo C ), dried
(MSA), filtered through a silica p%gggo\é%%pgfﬁoﬁoéée%%&so ‘vent

provi ded the tit| &hes CTBARIMERETIELS Wag, tokes upniol CHIODH . (SEmadphad?27

4- (4-(2-Brono- idi =dl}lafa e SQX =5 t ).-Jror phol i ne
(Compound 20a) . A%#ﬁ?e%ngﬁﬁo t?tti%gngégé?ﬁsé% S’@% Ig%érpo nfd 18a (484 ny,
1.22 nmol), norplexitraetéd. vbthmiCH,S1:1 (3mxl $ 0 amd) K20%d I3#Q,8m,) ,2afa ol )

I n anhydr ous i S rgped.to 40 C for 18 h. The sol ution was
poured into b%/rfe.(lelff%eﬁ?) ,%&H@%W?ﬁ%d&}oee 0% FHEAC- dri ed 15
(MySH4), and filt eezedned) aatovil@eamehegt 801 donigdand $39%2 g, 4.19

Et OAc- hexanes)' prgu\{_lwedsghe title conpound (461

2-Bromo-4-(3-(4-fluoro-phenyl) -5-methyl-isoxazol-4-

yll-pyridine (Compound 17b) was similarly prepared

10 starting with 4-fluorobenzoylchloride oxime.

Example 25
2-Bromo-4-(5-bromomethyl-3-phenyl-isoxazol-4-vyi1)-

pyridine (Compound 18a). A stirred solution of the
15 above Compound 17a (404 mg, 1.28 mmol), N-
bromosuccinimide (239 mg,. 1.35 mmol) and AIBN (11
mg, 0.064 mmol) in CCl; (3 mL) was heated to reflux
and placed under a 300 W lamp for 18 h. The '
solution was diluted with CH;Cl1; (15 mL), extracted
20 with H;0 (3 x 10 mL), brine (40 mL), dried (MgS0,),
filtered and concentrated. Flash chromatography
(Si02, 15-20% EtOAc-hexanes) provided the title
compound (287 mg, 0.728 mmol, 57%).
2-Bromo-4- [S~bromomethyl-3- (4-fluoro-phenyl) -

25 isoxazole-yl]—pyridine (Compound 18b) was similarly

prepared starting with Compound 17b.

Example 26
2-Bromo-4-(5-methoxymethyl-3- (4-fluoro-phenyl) -

30 isoxazol-4-yl)-pyridine (Compound 19b). To the
above Compound 18b (200 mg, 0.485 mmol) was added
NaOMe (0.5 M in MeOH, 2.0 mL, 1.0 mmol). The




ng, 1.15 mmol, 94% . Exanple 28 20 (4-(5-Meth |-3- hen |-isoxazol _4=1)-
idin-2- |y ]phenyl-am ne (Conmpound II1A-52). To a stirred solution of the
above Conpound 17a (20 nmg, 0.063 mmol), aniline (7.0 pL, 0.0768 FE®LYL and

Bl NAP (5.6 0.009 mml) in toluene (0.6 nm.) at 25 C was 25 added
Pd2(dba) 3 2% 1#8! 0.003 mol) followed by NaQtBu (9.1 RayUSDw/DRE nmol ) .
The solution was heated to 80 C for 2 h. The solution was cool ed,

filtered and concentrated. Preparative thin layer chromatography (Si 02, 5%
Et OAc/ CH2C12) provided the 30 title conpound (12.6 ng, 0.0385 nmol, 61%. 9
FEB 2004 WD 01/12621 PCT/ US00/ 22445 -69 Besw | e 29

Cycl ohexyl - [ 4- (5- met hoxynet hyl - 3- (4-f | uor o- phenyl ) -

i soxazol -4-yl)-pyridin-2-yl]-am ne (Conmpound XIA- 29). To a stirred

sol ution of the af®l&tEeRpwamdsBELinHd @2026y°C Fo@500mubh) , Tlyed ohdvey| ani ne

11 L, 0.13 mmol I ! D075 mmol)_in. . toluepne (0.4 nL
git 25 C was added)sgt%g(IE gﬁg) %@2‘4 célgeré;?' n&?’ogg%éﬁ?mﬁ)sgrﬁéﬁe&/\gatgy?‘ Bu ( 1)2
mg, 0.13 nmol). THexsbdbutlpn dried qagsd, X 0 8Acertar tdpoligh 10 s‘ghg(:%fl ution

was cool ed, poured.into H2O (5 nl) , extracted with EtOAc (4 X ),
dried (MySO4), fi Ipllé'PedE'éﬂWé%ﬁ'Fé’é%ﬂfatt@& sepyenYy rayiided shattbule 90- 10%

H20- CH3CN) pr 08i dedmpbendi t175 eRfPouad2(fmd1, Mby)0. 022 Mol , 44% . 15
Exanpl e 30 . 3- Met hyl - 5- phenyl -i soxazol e-4-carbonitrile (Conpound

Example 27
4~(4—(2—Bromo-pyridin—4-yl)—3—phenyl~isoxazol—5—

ylmethyl)-morpholine (Compound 20a). A stirred

10 solution of the above Compound 18a (484 mg, 1.22
mmol), morpholine (0.45 mL, 5.1 mmol) and K,CO; (340
mg, 2.45 mmol} in anhydrous DMF (2 mL) was warmed to
40 °C for 18 h. The solution was poured into brine.
(10 ml), extracted with CH;Cl; (3 X 15 mL), dried

15 (MgS0O4), and filtered. Flash chromatography (SiO,
50% EtOAc-hexanes) provided the title éompound {461
mg, 1.15 mmol, 94%).

Example 28

20 [4-(5-Methyl-3-phenyl-isoxazol-4-yl)-pyridin-2-

yliphenyl-amine (Compound IIA-52). To a stirred

solution of the above Compound 17a (20 mg, 0.063
mmol), aniline (7.0 pL, 0.076 mmol) and BINAP (5.6
mg, 0.009 mmol} in toluene (0.6 mL) at 25 °C was
25 added Pd;(dba})s; (2.7 mg, 0.003 mmol) followed by
NaOtBu (9.1 mg, 0.095 mmol). The solution was
heated to 80 °C for 2 h. The solution was cooled,
filtered and concentrated. Preparative thin layer
chromatography (Si0;, 5% EtOAc/CH,Cl;) provided the
30 title compound (12.6 mg, 0.0385 mmol, 61%).



24). To an ethyl alcohol solution of benzoylacetonitrile was added 1.5 eq
of triethyl 20 amne, followed by- 1.5 eq of acetylchloride oxiﬁrgEB t he

reaction mxture was stirred at r.t. for 4 hours. To the react #ilkt ur e
was added ethyl acetate and brine. The organi c phase was dried with
magnesi um YQ%/41%1 and t he sol vent was renopved under 25 maviiso@hsgs essur e.
After chromatographic purification the title conpound was obtained in 72%
yield. Ex e 31 30 3-Meth | -5-hen | -isoxazol e-4-carbal deh de (Conpound

25). To a toluene solution of the above conmpound 24 was added 1.2 eq of

Dl BAL- H HAX at OC. The reaction 9 FEB 2004, W0 01/ 12621 PCT/ US00/ 22445 -70
was stirred at OC for 3 hours, allowed to warmto roomtenperature and was
stirred at r.t. overnight. The reaction m xture was transfered to 1N HCl
slowy and then extracted with ethyl agengle.29The organic 5 phase was
dried over magnesiem | f at.e an concentrated under reduced pressure. The
crude product was —CH- rduidr ffuere- ~conpound
in 57%yield 10 Exsopdzo13A-41)cBylkaind2-510eaminks takSbudt xipa-et hanol
(Conpound 26). To e THE sol ut,1 on of The abové Conpound 25 was slowy
added 1.4 eq of hy! My fe St BRORP HEE 100 Péoﬁh?e;g@(%ttmouﬂﬁe 15
reaction m xturge Wady, Stdg & t t r . [ eact. m xture was
added et hyl acesteate an?dllx\ll%quin?'hnem%@g'arj‘f cigﬁgﬁi%gﬁn?/va@hle With brine
and dried over negnesimmaldul fadeBINAR SGl7vegt 08073 enmyled imnder reduced
pressure, and the Grlde e (0.4 mL) at 25 °C was added Pd;(dba)s (2.3

mg, 0.0025 mmol) followed by NaOtBu (12 mg, 0.13

mmol) . The solution was heated to 80 °C for 15 h.
10 The solution was cooled, poured into H;0 (5 mL),
extracted with EtOAc (4 X 5 mL), dried (MgSo,),
filtered and concentrated. HPLC {(gradient elution,
90-10% H,O0-CH3;CN) provided the title compound (9.1
mg, 0.022 mmol, 44%).
15

Example 30

3-Methyl-5-phenyl-isoxazole-4-carbonitrile (Compound

24). To an ethyl alcohol solution of
benzoylacetonitrile was added 1.5 eq of triethyl

20 amine, followed by 1.5 eq of acetylchloride oxime,
the reaction mixture was stirred at r.t. for 4
hours. To the reaction mixture was added ethyl
acetate and brine. The orgapic phase was dried with
magnesium sulfate and the solvent was removed under

25 reduced pressure. After chromatographic
purification the title compound was obtained in 72%

vield.

Example 31
30 3-Methyl-5-phenyl-isoxazole-4-carbaldehyde (Compound

25). To a toluene solution of the above compound 24
was added 1.2 eq of DIBAL-H/HAX at 0°C. The reaction



20 product, obtained in 96%yield, was used directly for the next step

w thout purification. Ex le 33 1- (3-Meth |-5-hen |-isoxazol - 4- 1g-ethanone
(Conpound 27). To a dichl oronet hane sol ution of 25 oxalyl chl of FHR88&s
added DMSQ at -78 C, the m xture was stirred at -78 C for 15 mn and

fol l owed YWQO4HERtion of a dichl oronethane sol uti on of PReaHsouzdsst he above
Conmpound 26. The reaction mxture was stirred for 30 mn at -78 C, then 30
triethylam ne was added, after which the reaction mxture was allowed to
warmto roomtenperature gradually. To the reaction m xture was added
ethyl 9 FEB 2004 WO 01/12621 PCT/ US00/ 2244%_-71 acetate and brine. The
organi c phase was dried over nmagnesiumsulfate, and the solvent was
renoved under reduced pressure. The crude product, obtained in 94%yield,
was used direct|ywesr sthere@xat 9°epfsr vé tHoutls , pal lévedt i ® warkxa@pl e 34

3-Di net hyl am no- I - (3-nmethyl - 5- phenyl -i soxazpl -4-yl)- propenone (Conpound
28). A toluene sofét%f"gﬁe’g%ef%%lprfb o¥f8s BhRR af?"aﬁd RYLEREIIE- DVA was
refluxed for 20 Mher seadbiéhenineace @as Mxans e eds taddfduc etdidwiaset at e
and brine, the orgggiﬁgbghase was .dried over magnesium sulfate, and the

sol vent was then B SHdACeduiER privk AcetatRe cThRICT®IHDduUct was

used for -the nextphhsp Wasitiled puekf nagiédtum BXATREE 3Ra

4=( 3- Met hyl - 5- phenyl -i soxazo] - 4-yl)-2_20 net hyl sul fanyl - pyri m di ne

(Compound 29). A ﬁé?ﬁﬁﬂ%ﬁated under reduced pressure. The crude :
product was purified by chromatograph providing the

title compound in 57% yield.

10 : Example 32
1-(3-Methyl-5-phenyl-isoxazol-4-yl}-ethanol

(Compound 26). To the THF scolution of the above

Compound 25 was slowly added 1.4 eq of
methylmagnesium bromide at room temperature. The

15 reaction mixture was stirred at r.t. for 1 h. To
the reaction mixture was added ethyl acetate and 1N
HCl. The organic phase was washed with brine and
dried over magnesium sulfate. The solvent was
removed under reduced pressure, and the crude

20 product, obtained in 56% yield, was used directly
for the next step without purification. .

Example 33
1-(3-Methyl-S-phenyl-isoxazol-4-yl)-ethanone

{(Compound 27). To a dichloromethane solution of

25 oxalyl chloride was added DMSO at -78 °C, the
mixture was stirred at -78 %C for 15 min and followed
by addition of a dichloromethane solution of
compound the above Compound 26. The reaction
mixture was stirred for 30 min at -78 °C, then

30 triethylamine was added, after which the reaction
mixture was allowed to warm to room temperature

gradually. To the reaction mixture was added ethyl




suspensi on of the above. Conpound 28, 2 equivalents of thiourea and 1.5
equi val ents of sodi um net hoxi de was refluxed for 2 days. To the reaction
m xture was added. ethyl acetate and IN HCl, the organic 25 phpsgEs s
washed with brine and dried over magnesium sulfate, and the sol vent
was' t hen r¥@@V842lunder reduced pressure. The crude prod®EFUSHER44$i ssol ved
in chloroform to it was added 1.5 eq of iodonethane and 1.5 eq of
pyridine. The reaction m xture was 30 stirred at r.t. for 2 hours. To the
reaction mxture was added di chl oronet hane and IN HC1, the organic phase
was washed with brine and dried with 9 FEB,2004 WD 01/12621 PCT/ US00/ 22445
-72 magnesi um sul fate. The sol vent was renoved under reduced pressure, and
the crude product was purified by chromatography to provide the title

compound. The vyi elatevaze A3& blirdexanmthe 3fganic phase was dried over
t hanesul f onyl - pyri m_ di ne (Conpound

4- ( 3- Met hyl - 5- phenyl -i soxazol - 4-yl| ) - 2-

30). To a dichl oFé%‘FﬁéH’@ §‘6]r{ﬁ‘1ye0naﬁfi gﬁ'é SRR ECHRFoLRBOYed 18ndREs added 2
eq of m CPBA, and rdeceaaptésfsunds Thel btede rdduet, 8btaygedi gt . The
reaction mxture was washed with I N NaOH twi ce and brine-twice and dried

wi th magnesi um sulPf%t ¥iedfe wat WaRd WdFect i thedBeXxEcBt®Rd pressure and

the crude prodect wisnhvwae purificdikyn.chromatograph to provide the title
conpound in 79%yield. Exanple 37 Conpounds |IB. A DVSO sol ution of the
above Conpound 20 30 and 3 equival ents of desired am ne was heated at

Example 34
3-Dimethylamino-1-(3-methyl-5-phenyl-isoxazol~4-yl)-

propenone (Compound 28). A toluene solution of the
10 above Compound 27 and excess DMF-DMA was refluxed
for 20 hours. To the reaction mixture Qas added
ethyl acetate and brine, the organic phase was
dried over magnesium sulfate, and the solvent was
then removed under reduced pressure. The crude
15 product was used for the hext step without

purification.

Example 35
4-(3-Methyl-5-phenyl-isoxazol-4-yl}-2-

20 methylsulfanyl-pyrimidine (Compound 29). A methanol -

suspension of the above Compound 28, 2 equivalents
of thiourea and 1.5 equivalents of sodium methoxide
waé refluxed for 2 days. To the reaction mixture
was added. ethyl acetate and 1N HCl, the organic

25 phase was washed with brine and dried over magnesium
sulfate, and the solvent was then removed under
reduced pressure. The crude product was dissolved
in chloroform, to it was added 1.5 eq of iocdomethane
and 1.5 eq of pyridine. The reaction mixture was

30 stirred at r.t. for 2 hours. To the reaction
mixture was added dichloromethane and 1N HCl, the

organic phase was washed with brine and dried with



80 C for 4 hours. After analytical HPLC indicated the reaction was

conpl eted, the crude product was

purified by reversed HPLC to provide the

desired Conpound IB. The yield is generally greater than 25 809cf LB
fol |l ow ng exanpl es denonstrate how the conpounds of this invention may be
tested as WPBVESH ki nase inhibitors, especially inhibi tRETAISH6H22¢45Iun- N-
term nal kinases. 30 Exanple 38 Coning, Expression and Purification of
JNK3 Protein 9 FEB 204 WD 01/12621 PCT/ US00/ 22445 -73 A BLAST search of the

EST dat abase usi ng

clone (#632588) that contained the entiresgoding sequence for
JNK3al. Pol ynerase chain 5 reactions (PCR) using pfu pol ynerase

(Strategene)

were used to introduce restriction sites into the

t he published JNK3al cDNA as a query identified an EST

hunman

cDNA f or

cloning into the pEBméSBumxgukfesiean Thet solvait twas Mesbvaddumaéedl sites.

oor sol ubil

The protein was ex ed. in E coli. e to.the ity of 10

t he- expressed ful % élr%?hgf) WEH A0S t%(fﬁuquf‘)r, ugh Y@?e‘?‘ﬁ’n%%@

truncated protei nkst ehromgtegragdty toeprdutdattiEposiitiencdéfipdaed. 40) was

produced. This tr ncatiﬁg corr onds to Ser 2 of JNK1 and JNK2 proteins,
Fa Hihe

and is preceded b

& et

(initiation) and a glycine r

glycine residee was added in order to introduce an Ncol site
into the expression vector. In additiaqn, sgstenatic C-term nal

were perforned by PCR to identify a

that give rise t
4-(3-Methyl-5-phenyl-isoxazol-4-yl)-2-

methanesulfonyl-pyrimidine (Compound 30). To a

esi due. The
for cloning
truncati ons
o]

‘dichloromethane solution of the above Compound 29

10 was added 2 eq of m-CPBA, and the reaction was

stirred at r.t. for overnight. The reaction mixture

was washed with 1N NaOH twice and brine twice and

dried with magnesium sulfate. The solvent was

removed under reduced pressure and the crude product

15 was purified by chromatograph to provide the title

compound in 79% yield.

Example 37

Compounds IB. A DMSQ sclution of the above Compound

20 30 and 3 equivalenté of desired amine was heated

at

80 % for 4 hours. After analytical HPLC indicated

the reaction was completed, the crude product was

purified by reversed HPLC to provide the desired

Compound IB. The yield is generally greater than

25 80%.

The following examples demonstrate how

the

compounds of this invention may be tested as protein

kinase inhibitors, especially inhibitors of c-Jun-N-

terminal kinases.
30
Exgggle 38

Cloning, Expression and Purification of JNK3 Protein




i)

20 diffraction-quality crystals. One such construct encodes am no acid
resi dues Ser40- Glu402 of JNR3al.and is preceded by Met and Gy ﬁ?g%%@gs
The construct was prepared by PCR using deoxyoligonucl eoti des: '
GCTCTAGAGCTCCATGGGCAGCAAAAGCAAAGTITGACAA 3 (forward priner with initiation
codon und¥POVKEE (SEQ ID NO 1) and 5' PCT/US00/22445
TAGCGGATCCTCATTCTGAATTCATTACTTCCTTGTA 3' (reverse prinmer with stop codon
underlined) (SEQ ID NO 2) as 30 prinmers and was confirmed by DNA

sequenci ng. Control experinents indicated that the truncated JNK3 protein
had an equi val ent kinase activity 9 FEB 2684 WO 01/ 12621 PCT/ US00/ 22445 -74
towards nyelin basic protein when activated with an upstream ki nase MK7
in vitro. E.coli strain BL21 (DE3) (Novagen) was transformed with the-JNK3
expressi on construct and SAQBW &ea30f ofi i AEfldatabasd wsihg 100 pg/ m

carbenicillin in aker . a the cells were |in phase (0D600 --
0.8). Isopropyl thi g‘ pyb gﬁﬁﬁ@ ‘ﬁﬁ%&s&nﬁﬁﬁﬁ)av@?%d&?nﬂ%g&e i 4|
concentration of Q:s& eloaad (kbe23md ) TheRT Bokod MEsd thel @ne 1 PRUESal A er by
centrifugation. E. coli cell paste-containing JNK3 was resuspended in 10

vol umes/ g |ysis bgeRuencsofam hugepEINKSML 7. 2P0hamzaasra whpaif% gl ycer ol

(v/v), 100 mM gNaGl,..€;BNL Hc&f " \r/\ﬁy EQ@I '§/° (Ig%g_s;___atl 1%y 15 lug/m

each of E-64 and eupept| n) on % e 0S| ng
m cr of | ui d| zer anuecenmeﬂugeohntaiodme pestxiarifor s3tew dnad ¥h&. The

160, 000. SoPEPAL #OF Pt dld MRS the S SBINEBER TR IFTES PH

7.0, 10% gI ycerol )
at the Ncol and BamHI sites. The protein was

expressed in E. coli. Due to the poor solubility of
10 the expressed full-length protein (Met 1-Gln 422),
an N-terminally truncated protein starting at Ser
residue at position 40 (Ser 40) was produced. This
trﬁncation corresponds to Ser 2 of JNK1 and JNK2
proteins, and is preceded by a methionine
15 (initiation) and a glycine residue. The glycine
residue was'added in order to introduce an Ncol site
for cloning into the expression vector. In addition,
systematic C-terminal truncations were performed by
PCR to identify a construct that give rise to
20 diffrac;ion—quality ¢cxrystals. One such construct
encodes amino acid residues Serd40-Glu402 of JNK3ol
and is preceded by Met and Gly residues.
The construct was prepared by fCR using
deoxyoligonucleotides: . |
25 5' GOTCTAGAGCTCCATGGGCAGCAARAGCAAAGTTGACAA 3
{forward primer with initiation codon
underlined)} (SEQ ID NO:1) and
5’ TAGCGGATCCTCATTCTGAATTCATTACTTCCTTGTA 3 (reverse
primer with stop codon underlined) (SEQ ID NO:2) as
30 primers and was confirmed by DNA sequencing.
Control experiments indicated that the truncated

JNK3 protein had an equivalent kinase activity



20 purified by SP-Sepharose (Pharmacia) cation-exchange chromatography
(colum dinensions: 2.6 x 20 cm at 4 C. The resin was vvashedﬂt\'%afnp
colum vol unmes of Buffer A, followed by 5 colum volunmes of Bu E\
containing 50 mM NaCl . Bound JNK3 was eluted with a 25 7.5 colum vol une
li near gr 2¥P&HIZ6YF 50-300 nM Nadl. JINK3 el uted bet ween PCI@SPUR44sM NaCl .
Exanpl e 39 30 Activation of JNK3 5 ng of JNK3 was diluted to 0.5 ng/m in
50 mM HEPES buffer, pH 7.5, containing 100 MM NaC, 5 nMDTT, 20 mM MyCl12
and 1 nM ATP. GST-MKK7(DD) 9 FEB 2004 WO 01/ 12621 PCT/ US00/ 22445 -75 was
added at a molar ratio of 1:2.5 GST- MKK7_ghK3. After incubation for 30

m nutes at 25C, the reaction mxture was concentrated 5-fold by
ultrafiltration in a Centriprep-30 (Amcon, Beverly, MA), diluted 5 to 10
m and an additi onawatdshypdPiradeedc phoseipniteddee ivased epret ath t hr ee
times to renove ADP_and__r.epl eni TP. The final addition of ATP was 5 nM
and the mxture iHE’EEEF%‘& %&éﬁﬁ at®4B 5 %e activat ed JNK3/ GST- MKK7( DD)
reaction 10 mixture was exehessige@dtirain B2 MOAERESNBULEER) wid 7.5,

containing 5 mM DIT and 5% gl ycerol (w.v) b diglysis or.ultrafjiltration.
The reaction mixt GF82° Em%‘gj'%;‘srﬁ’e& 'o‘nll.{% 2dOPuRPRRBEMHat®d pH 7. 5,

and purified by hyﬁlbﬁﬁh@bim%nﬁﬁrﬁsté@plﬂﬁleﬁlﬂéanﬁiﬂﬂrmgﬁ@:ﬂ zg Czj usi 39 a
0 not In under

these condi t1.ons SAERSFHGH LH e o SBARCE F 35’ CRI33: hUSi cRd Phossitat e
gradient is devel ppefo@Visadid (0Dge ~ 0.8). Isopropylthio-f-D-

galactosidase (IPTG) was added to a final
concentration of 0.8 mM and the cells were harvested

10 2 hours later by centrifugation.

E. coli cell paste containing JNK3 was

resuspended in 10 volumes/g lysis buffer (50 mM
HEPES, pH 7.2, containing 10% glycerol (v/v}. 100 mM
NaCl, 2 mM DTT, 0.1 mM PMSF, 2 ug/ml Pepstatin,

15 1pg/ml each of E-64 and Leupeptin). Cells were
lysed on ice using a microfluidizer and centrifuged
at 100,000 x g for 30 min at 4 °C. The 100,000.x g
supernatant was diluted 1:5 with Buffer A (20 mM
HEPES, pH 7.0, 10% glycerol (v/v), 2 mM DTT) and

20 purified by SRfSepharoée {Pharmacia) cation-exchange
chromatography (column dimensions: 2.6 x 20 cm) at 4
%. fThe resin was washed with 5 column volumes of
Buffer A, followed by 5 column volumes of Buffer A
containing 50 mM NaCl. Bound JNK3 was eluted with a

25 7.5 column volume linear gradient of 50-300 mM NacCl.
JNK3 eluted between 150-200 mM NaCl.

Example 39
Activation of JNK3

30 5 mg of JNK3 was diluted to 0.5 mg/ml in
50 mM HEPES buffer, pH 7.5, containing 100 mM NaCl,
5 mM DTT, 20 mM MgClz and 1 mM ATP. GST-MKX7 (DD)



mnutes at a flowrate of 1 m/mnute, doubly 20 phosphorylated JNK3 is
separated fromsingly phosphorylated JNK. Activated JNK3 (i.e. doubly
phosphoryl ated JNK3) was stored at -70C at 0.25-1 ng/nm . 25358nPlie 40 INK
I nhi bition Assa%s Compounds were assayed for the inhibition of JNK3 by a

spect r ophoV8M¥1%2lc coupl ed-enzyme assay. In this assay PCA/USPOIIMS
concentration of 30 activated JNK3 (10 nM was incubated wth various
concentrations of a potential inhibitor dissolved in DMSO for 10 m nutes
at 30Cin a buffer containing 9 FEB 2004 WD 01/ 12621 PCT/ US00/ 22445 -76 0.1
M HEPES buffer, pH 7.5, containing 10 nMMgC1222. 5 nM phosphoenol pyruvat e,
200 pM NADH, 150 pg/nmlL pyruvate kinase,.50 }ig/nL |actate dehydrogenase,
and 200- pM EGF receptor peptide. The EG- receptor 5 peptide has the
sequence KRELVEPL WRSGEARNAARLR: mokhr iratdophhshiforsy |GSTeMERT ofNK.

t he, JINK3-cat al yze i A e_rL | O initiated hy the
addition of 10 pM rgﬁgg%egéﬂéay rpﬁgt glﬁ'ggésl nag:e\r%zg‘ i #11%% R8FE t1én
spect r ophot onet er 'melxasigey wpk atendéhtoaedr 6 rfold thatulwas fddtpdeiered at 30C.

The decrease of absorhance.at 3 was nopitor.ed a function-of tine.
The rate data as a ¥ 3n§faf’§ﬁlg’f'ep%3]niqgn98f’m(:o %‘é‘?‘ﬁlryat%gr)l'wagl ﬁ"f?cgd to
conpetitive iBhihic izonmii asdi an radidtilcibnallel enNriATP Wadel.. thisor sel ected

conpounds of this invention,. activity ip''the JNK inhibition ass S
shown in  Table 8PTESRABERALERHAABREtEHRres L 1ot t6 FeoRvE BRBIS () are

rated "A', conpouneépleavsHOAPP Ki THectfwRaD &ddiwindh bfpkrer@asas aegds " B" and
conpounds and the mixture incubated overnight at 4°C.
The activated JNK3/GST-MKK7 (DD} reaction

10 mixture was exchanged into 50 mM HEPES buffer, pH
7.5, containing 5 mM DTT and 5% glvcerocl (w/v) by
dialysis or ultrafiltration. The reaction mixture
was adjusted to 1.1 M potassium phosphate, pH 7.5,‘
and purified by hydrophobic interaction

15 chromatography (at 25”?C) using a Rainin Hydropore
column. GST-MKK7 and unactivated JNK3 do not bind
under these conditions such that when a 1.1 to 0.05
M potassium phosphate gradient 1s developed over 60
minutes at a flow rate of 1 ml/minute, doubly

20 phosphorylated JNK3 is separated from singly
phosphorylated JNK. Activated JNK3 (i.e. doubly
phosphorylated JNK3) was stored at -70°C at 0.25-1

mg/ml.

25 Example 40
JNK Inhibition Assays

Compounds were assayed for the inhibition
of JNK3 by a spectrophotometric coupled-enzyme
assay. In this assay, a fixed concentration of

30 activated JNK3 (10 nM) was incubated with various

concentrations of a potential inhibitor dissolved in

DMSO for 10 minutes at 30°C in a buffer containing



20 having a K1 greater than 1 Mare rated "CO Table 8. Activity in the
JNK3 I nhibition Assay. No. Activity-No.ActivityNo.Activity
[TA-LAITA-2-11A-3A I 1A 4-11 A-5AITA-6A | | A-7AI | A-8A/ BI 1 A-9B 9 FEB 200
[1A-10BI T A-11AITA-12B/C I 1 A-13CITA-14BITA-15B 11 A-16-11TA-17-11A-18-
A-19-11 NOBVRPIA 21 || A-22-11 A-23-11 A-24- || A-25-1 | A- BET/USORIZ24AS
A-28-11A-29-11A-30- I1A-31-11A-32A1 1 A-33A |1 A-34A1 | A- 35A1 | A- 36A
A-37A1 | A-38Al | A-39A 9 FEB 2004 WO 01/ 12621 PCT/ US00/ 22445 -77
No. Actlyj g _No. ActivityNo.Activity I1A-40All A-41Al I A-42A
|1 A-43A1 1 A-44A1 | A-45A |1 A-46A1TA-47AI T A- 494 1 | A-49A1 | A-S0AIT A-51A
I A-52A1 1 A-53AI | A-54A |1 A-55A1 1 A-56AI 1 A-57A || A-58A1 1 A-59AI | A- 60A
|1 A-61AI 1 A-62A1 | A-63A || A-64A1 1 A-65AI 1 A-66A |1 A-67AI I A-68AI I A- 69A
| I A-70ABI | A- 71A/ BB L I\-¥ 2HEPHES hufE8r| ApH 4Bl AcOBBalihing 6B) Imd MgRilk A- 78B
[ '

A-79BI | A-80BI | A28§BmM phosphoenolpyruvate, 200 uM NADH, 150 ug/mL - -

pyruvate kinase, 50 ug/mL lactate dehydrogenase, and
200 uM EGF receptor peptide. The EGF receptor

5 peptide has the sequence KRELVEPLTéSGEAPNQALLR; and
is a phosphoryl acceptor in the JNK3-catalyzed
kinase reaction. The reaction was initiated by the
addition of 10 pM ATP and the assay plate is
inserted into the spectrophotometer’s assay plate

10 compartment that was maintained at 30°C. The
decrease of abscrbance at 340 nm was monitored as a
function of time. The rate data as a function of
inhibitor concentration was fitted to competitive
inhibition kinetic model to determine the K.

15 For selected compounds of this invention,
activity in the JNK inhibition assay is shown in
Table 8. Compounds having a K; less than 0.1
micromolar (uUM) are rated *A”, compounds having a K

between 0.1 and 1 UM are rated “B” and compounds

20 having a Ki greater than 1 uM are rated “C~*.

Table 8. Activity in the JNK3 Inhibition Assay.

No. Activity No. Activity No. Actlvity
[1A-1 A HA-2 - HA-3 A
[1A-4 - IA-5 A IIA-6 A
I1A-7 A lIA-8 AB 1A-9 B

lA-10 B l1A-11 A l1A-12 B/C
A-13 C llA-14 B l1A-15 B
lA-16 - HA-17 - lA-18 [ -
A-19 - I1A-20 - lIA-21 -
l1A-22 - 1A-23 - lA-24 -
llA-25 - 11A-26 - A-27 -
IIA-28 - lA-29 - [1A-30 -
HA-31 - HA-32 A [1A-33 A
IIA-34 A 1A-35 A I1A-36 A
l1A-37 A 1A-38 A 11A-38 A




A-82BI |1 A-83BI | A-84B |1 A-85CI | A-86Ci | A-87C |1 A-88-11A-89-11A-90A

A- 91AI | A-92A1 | A-93A |1 A-94A1 | A-95AI | A-96A |1 A-97A -11A-98AI | @\-\:Q@,@ml‘
A- 100AI'| A-101AI I A-102A 11 A-103Al I A-104Al 1 A-105A |1 A-106BI'l1 A-107Cl I A-108A
A-109AI 1 A-110C1 I A-111C 11 A-112CI 1 A-113Bi | A-114B 11 A-115Bli A-116Cl 1A-117B
A-118BI WQaI3e3| A- 120B |1 A-121Cl | A-122BI | A- 123B | | A- 1P@BUSW2245B| | A- 126B
A-127BI | A-128BI | A-129B || A- 130Al | A-131AI | A-132A |1 A-133AlI | A-134Al | A-135B
A-136-11A-137-11A-138- || AA-1-11AA-2-11AA-3- |1 AA-4BI | AA-5-11 AA-6-
AA-7-11AA-8-11AA-9- |1 AA-10AI I AA-11AI I AA-12A |1 AA-13AI T AA 14A' 1 | AA-15B
AA- 16A1 | AA-17C1 I AA-18B | | AA- 19A1 | AA- 20B}4 AA- 21B | | AA- 22BI | AA- 23BI | AA- 24A
AA- 25A1 | AA- 26C1 | AA-27B | | AA-28CI | AA- 29B1 | AA-30C || AA- 31AI | AA- 32BI | AA- 33A
AA

|1
|1
|1
|1
|1
|1
|1
|1
|1
|1
| | AA- 34A1 | AA-35A1 1 AA-36A 9 F E B 2004 WD 01/12621 PCT/ US00/ 22445 -78

No. Activity No. Activity Na. Activity
1A-40 A IA-41 A 1A-42 A
1A-43 A IlA-44 A IlA-45 A
I1A-46 A 11A-47 A lIA-48 A
1A-49 A 1A-50 A lIA-51 A
lIA-52 A 11A-53 A 11A-54 A
1IA-55 A lIA-56 A IIA-67 A
IIA-58 A HA-59 A HA-60 A
1A-61 A 1A-62 A IIA-63 A
IIA-64 A IlA-65 A I1A-66 A
I1A-67 A IA-68 A lIA-69 A
1A-70 A/B HA-71 AB HA-72 AB
HA-73 B HA-74 B IA-75 B
IA-76 B l1A-77 B HA-78 B -
1A-79 B I1A-80 B HA-81 B
1IA-82 B 11A-83 B [IA-84 B
IIA-85 C 1A-86 C - A-87 C
11A-88 - JIA-89 - I1A-90 A
IA-91 A HA-92 A 11A-93 A
1{A-94 A l1A-95 A 11A-96 A
1A-97 A - [1A-98 A 11A-99 A
IA-100 A I1A-101 A 11A-102 A
11A-103 A lA-104 A 11A-105 A
IIA-106 B lA-107 C IIA-108 A
HA-109 A lIA-110 C HA-111 C
A-112 C 1A-113 B HA-114 B
lIA-115 B liA-116 C HA-117 B
l1A-118 B HA-119 B HA-120 B
Il1A-121 C 1A-122 B 1A-123 B
IA-124 B I1A-125 B IA-126 B
IA-127 B llA-128 B lIA-129 B
I1A-130 A IA-131 A lA-132 A
l1A-133 A lA-134 A I1A-135 B
1A-136 - JIA-137 - IA-138 -
HAA-1 - IIAA-2 - IAA-3 -
I1AA-4 B IIAA-5 - IIAA-6 -
IAA-7 - IIAA-8 - IIAA-9 -
JIAA-10 A HAA-11 A IIAA-12 A
IIAA-13 A HAA-14 A IIAA-15 B
HAA-16 A ilAA-17 C IIAA-18 B
IIAA-19 A lIAA-20 B HAA-21 B
IAA-22 B IIAA-23 B IAA-24 A
11AA-25 A lIAA-26 C lIAA-27 B
HHAA-28 C IAA-29 B HAA-30 C
HAA-31 A HAA-32 B 1I1AA-33 A
[IAA-34 A NAA-35 A IIAA-36 A
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vi t yNo. A I 1 AA- 37A1 | AA- 38Al | AA- 39B
| A-3B || I TIA-5CI I 1A-6B I 11A 7Bl 1 1A 8Bl I1A 9C
1A 12B . =111 A-14BI | | A-15A gf
-111A-18B OBI I 1 A-20BI 1 1 A-21B 111 A-22C1 11 A-23C1 1 | A-24C
| A-27C 8CI 11 A-29CI I 1 A-30B |11 A- BABI$Sw0A282BI | | A- 33B
'l A- 36 -37CIIIA-38CIIIA—39C -40CI 1 A-41CI 1 | A-42B
| A-45B 6Bl 11 A-47BI | | A-48B A-49BI I | A-50BI 11 A-51B
| A-54B S5BI 11 A-66BI 11 A-57B A-58BI 11 A-59BI | | A-60B
| A-63B BII'IA- 65I3~H3 A-67BI 11 A-68BI || A-69B
| A-72B L1 A 74A A- . 76-1TTA-T77-111A-78-
| A-81- -1 11 A-83-111A-84- A-85111A-86-111A-87-
| ANYD- h&.%l ANeZ- T1 ANGE- T
lIAA-37 A lIAA-38 A HHAA-39 B
IHA-1 B lllA-2 C IHA-3 B
HIA-4 C IHA-5 C IIIA-6 B
INA-7 B IHA-8 B l1A-9 C
lIA-10 C IA-11 B llA-12 B
IMA-13 - llA-14 B INA-15 A
NHIA-16 - IHA-17 - l1A-18 B8
IlA-19 B 1A-20 B HIA-21 B
IIA-22 c 1A-23 Cc HIA-24 C
IIA-256 C IHA-26 Cc [A-27 C
NA-28 C iNA-29 C {lA-30 8
HA-31 B llIA-32 B ilA-33 B
llIA-34 ~C HIA-35 C IIIA-36 c
IA-37 c [IA-38 Cc LIA-39 C
11A-40 C INA-41 C A-42 B
HIA-43 A 111A-44 B IHA-45 B
llA-46 B iA-47 B lllA-48 B
IA-49 B HIA-50 8 I1A-51 B
lIA-52 B [ItA-53 B IIA-54 B
HIA-55 B lIA-56 B IIlA-57 B
lIlA-58 B 11A-569 B llIA-60 B
illA-61 B lilA-62 B [11A-63 B
IlIA-64 B lIIA-B85 B I1A-66 B
NA-67 B IA-68 B8 1IA-69 B
I1A-70 B INA-71 B IHA-72 B
IHA-73 B . 1A-74 A IlIA-75 B
lNIA-76 - iNnA-77 - IIA-78 -
[HA-79 - llIA-80 ilIA-81
NA-82 - [A-83 lllA-84
|IlA-85 - [11A-86 IlIA-87
11A-88 - IHA-89 I11A-90
IIIA-91 - IHA-92 N1A-93
A-94 - {lIA-95 IHA-96
A-87 - ' ‘
XA-1 B XA-2 XA-3
XA-4 B ~ XA-5 XA-6
XIA-1 - XIA-2 XIA-3
XIA-4 - XIA-5 - XIA-6
XlA-7 - XIA-8 XIA-9
XIA-10 - XIA-11 XIA-12
XIA-13 - XlA-14 XIA-15
XIA-16 - XIA-17 XIA-18
XIA-19 - XIA-20 XiA-21
XIA-22 - XIA-23 XiA-24
XIA-25 - X|A-26 XIA-27




XA- 1BXA- 2CXA- 3B XA- 4BXA- 5BXA- 6- XI A-1-XI A-2-XI A-3- XIA-4-XIA-5 --XI A-6-
XIA-7-XlI A-8- Xl A-9- Xl A-10- XI A-11- XI A-12- Xl A- 13- XI A- 14- XI A- 15-

Xl A-16- XI A-17- XI A- 18- Xl A-19- XI A=20- XI A- 21- Xl A-22- XI A- 23- XI A- 249 FEB 7004

Xl A-25-XI A-26-XI A-27- 9 F E B 2004 WO 01/12621 PCT/ US00/ 22445 -79

No. Act i vi WONW/IR8Ai vNo. Activity Xl A-28- Xl A-29- XI A- 30- X RCBUSOE224482- X| A- 33-
Xl A- 34- XI A- 35- XI A- 36- Xl A- 37- XI A- 38- XI A-39- Xl A-40- XI A-41- XI A- 42-

Xl A- 43- XI A- 44- XI A- 45A Xl A- 46AXI A- 47AXI A- 48A Xl A- 49AXI A- 50AXI A-51A

XI A- 52AXI A- 53A Exanple 41 Src Inhibition Assays 5 The conpounds were
assayed as inhibitors of full length recggbi nant human Src ki nase (from

Upst at e Bi otechnol ogy, cat. no. 14-117) expressed and purified from bacul o
viral cells. Src kinase activity was nonitored by follow ng the 10

i ncor poration of [33PNel OM PRRtIvRLT  Nyd. YT O 5'&&\:&&4’" TRGaom pﬂéﬁvig_‘J-Tyl‘
pol ymer substrat ¢ OKjA-B@MPPST LI O, | GhFRDPT T 2 & (F URHA-Z0T | "0~ - 9275).

XIA-31 - XIA-32 - XIA-33 -

XIA-34 - XIA-35 - XIA-36 -

XIA-37 - XIA-38 - XIA-39 -

XIA-40 - XIA-41 - XIA-42 -

XIA-43 - XIA-44 - XIA-45 A

XIA-46 A | XIA47 A XIA-48 A

XIA-49 A XIA-50 A XIA-51 A

XIA-52 A XIA-53 A

Example 41 -
Src Inhibition Assays
5 Thg compounds were assayed as inhibitors

of full length recombinant human Src kinase (from
Upstate Biétechnqlogy, cat. no. 14-117) expressed
and purified from baculo viral cells. Src kinase
activity was monitored by following the
10 incorporation of 3P from ATP into the tyrosine of a
~ random poly Glu-Tyr polymer substrate of
composition, Glu:Tyr = 4:1 (Sigma., cat. no. P-0275).
The following were the final concentrations of the
asgsay components: 0.05 M HEPES, pH 7.6, 10 mM MgCl,,
15 2 mM DTT, 0.25 mg/ml BSA, 10 uM ATP (1-2 pci ¥p-aTp
per reaction), S mg/ml poly Glu-Tyr, and 1-2 units
of recombinant human Src kinase. In a typical
assay, all the reaction compoﬁents with the
exception of ATP were pre-mixed and aliguoted into
20 assay plate wells; Inhibitors dissolved in DMSO
were added to the wells to give a final DMSO
concentration of 2.5%. The assay plate was
incubated at 30 °C for 10 min before initiating the
reaction with *’P-aTP. After 20 min of reaction, the
25 reactions were quenched with 150 pl of 10%
trichlorocacetic acid (TCA) containing 20 mM Na3PO,.



The foll owi ng wer
M HEPES, pH 7.6, él-Z
33P-ATP per reaction), 5 ng/m poly Gu-Tyr, and 1-2 units of 84&&8rh

human Src ki nase.
| nhi bitors dissol
concentration of

containing 20 nM
guenched sanpl es

filter plate vacuum manif

and the anount of
on a .10 TopCount
Src assay werg f
optionally substi

e the final concentrations of the assay conponents:

10 MM MC12, 15 2 mM DTT, 0.25 ng/m BSA, 10 ATP

In a typical assay, all the reaction conponents with the
excepti onWH01ATRIwer e pre-mi xed and aliquoted into 20 aBEEYS2244& wel | s.
ved in DVMSO were added to the wells to give a final
2.5% The assay plate was incubated at 30 C for 10 mn
before initiating the reaction with 33P-ATP. After 20 m n of
25 reactions were quenched with 150 pl of ,10% trichloroacetic acid (TCA)
Na3PO4. 9 FEB 2004 WD 01712621 PCT/ US00/ 22445 -80 The
were then transferred to a 96- well filter plate (Watman,

UN-Fillter GFI P Cragsqubhaeia Bahpts ke \Orer! 134ndddfked nsd al Iswl on a
ol d. |

ter plates were 5 washed four tinmes with

10% TCA cont ai ni nge2d fidtenIteteathatean 4 INIrFd LEpr hCRET MRS 200pl of
scintillation flugpgyuasei nady addednb0 ppgoL¥y®ld). TheraPléd &snvere seal ed

radioactivity associated with the filters was quantified
fittariplans omcyvunmenifakd ndddtest PletesRids in the

FipEaRCEclE: R, WRER T ittty TR i bi ¢ on

Assays The conpouNdsPineppdatberyed tigmesniibht methangl. cRORRAaGE purified

from bovi ne thynugcgﬂéfflation fluid was then added to each well. The

.10

15

plates. were sealed and the amount of radicactivity
associated with the filters was gquantified on a
TopCount scintillationlcounter. ‘

The most active compounds in the Src assay
were found to be those compounds of formula I where

G is an optionally substituted aryl and R' is Ar’.

Example 42
Lek Inhibition Assays

- The compounds were assayed as inhibitors

~of 1ck kinase purified from bovine thymus (from

20

25

Upstate Biotechnology, cat. no. 14-106).' Lck kinase
activity was monitored by following the
incorporation of P from ATP into the tyrosine of a
random poly Glu-Tyr polymer substrate of _
composition, Glu:Tyr = 4:1 (Sigma, cat. no. P-0275}.
The following were the final concentrations of the
assay components: 0.05 M HEPES, pH 7.6, 10 mM MgCl:,
2 mM DTT, 0.25 mg/ml BSA, 10 uM ATP (1-2 pci **p-ATP
per reaction), 5 mg/ml poly Glg~Tyr, and 1-2 units

_of lck kinase. In a typical assay, all the reaction

30

components with the exception of ATP were pre-mixed
and aliquoted into assay plate wells. Inhibitors
dissolved in DMSO were added to the wells to give a
final DMSO concentration of 2.5%. The assay plate

reaction,



o Ty T R

Upst ate Bi ot echnol ogy, cat. no. 14-106). Lck kinase 20 activity was

noni tored by follow ng-the incorporation of 33P fromATP into i kr osi ne
of a random poly G u-Tyr polyner substrate of conposition, u: Tyr = 4:1
(Sigma, cat. no. P-0275). The followi ng were the final concentrations of
the 25 asd¥0¥d¢xonents: 0.05 M HEPES, pH 7.6, 10 mMv MgBIDUS00224481 DTT, 0. 25
nmg/ M BSA, 10 pM ATP (1-2 1C 33P-ATP per reaction), 5 ng/m poly d u-Tyr,
and 1-2 units of Ick kinase. In a typical assay, all the reaction
conponents with the exception of ATP were pre-m xed 30 and aliquoted into
assay plate wells. Inhibitors dissolved_'$_DNBC)mere added to the wells to
give a final DMSO concentration of 2.5% The assay plate 9 FEB 2004 WO

01/ 12621 PCT/ USO0/ 22445 -81 was incubated at 30 C for 10 min before

initiating the rgagt{opddda %%P36”$é £t 8p ﬁihrﬂéfdyé 11e3¢ik@ing the
reacti ons were quenched with 150 p of 10% trichloroacetic acid (TCA

cont ai ni ng 20 MM Kh@PERCtE orhwigheliEhadPs andfter R@r eunheﬁ reageien.red to a

96- well filter p %ﬂg n A g Filter, cat

no. 7700-3310) |nls:ﬁéﬁée on a WF?Hg’rﬂ%}}g{deg\jggu%m@ 1ni old . Fil ter pl at es

were washed fourtrlch&Dndadetic%BEDA (DCR laicontgigingi\2 A OnMABRPA4. and t hen

4 times with rr_lft h@ﬂgl i%%nwéré Lhte a}fége dt e'}, gcéded to each
a

wel |l . The plates Wwer sea ed e anoun Fregargac associ at ed
with the filters uaklcﬁumusrfpédten(wha&mmﬁbmmu EiltﬁrlGEﬂB<ﬂia@munter 15

compounds. of 'for IS FMrere S8 8 an BT RAT |y IR Ry eyt and R
is Ar2.. Wile wefi&tﬂa~¢ﬂ$mblbaduamrmuﬁxﬁbhﬁ . Filter plates were
washed four times with 10% TCA containing 20 mM
10 NaiP0O; and then 4 times with methanol. 200pl of
scintillation fluid was then added to each well. The
plates were sealed and the amcunt of radioactivity
associated with the filters was quantified on a
TopCount scintillation counter.
15 The most active compounds in the Lck assay
were found to be those compounds ¢f formula I where
“.” G is an optionally substituted aryl and R! is ar?.
While we have described a number of
embodiments- of this invention, it is apparent that
20 our basic examples may be altered to provide other
embodiments which utilize the compounds and methods
of this invention. Therefore, it will be
appreciated that the scope of this invention is to
be defined by the appended claims rather than by the
25 specific embodiments which have been represented by

way of example.



. enbodi nents-of this invention, it is apparent that 20. our basic exanples
may be altered to provide other enbodinents which utilize the ggﬁnmmnds and
- methods of this invention. Therefore, it will be appreciateg that the
"scope of this invention is to be defined by the appended cl ai ns rat her
_than by the 25 specific enbodi nents which Pave been represented by way of
“exanple. 9 FEB 2004 W claim -82 CLAI MS 827 A conpound having the fornul a
-NHR XOZ Y| wherein: X-Y-Zis sele romone of the follow ng:
NOCR2 OIN.CRZ M\ ,NR3 R2 R2 N, NCR2 R1=j = CONH2, T(,)-R, or T(,)-Ar2;
R3 Ris an aliphatic or substituted aliphatic group; n is zero or one; T
is C (=0 , CD?‘% CCi\ngm_S(O) 2, S(O 2NH, COCH2 or CH2 ; each R2 is
| i ndependently s T etted from hydrogen, -R, -CH20OR, -CH2OH, -CH=Q0 - CH2SR
| -CH2S (O 2R, -CH2 (GO0 R -CH2CO2R, -CH2CO2H, -CH2CN, -CH2NHR, -CH2N (R
2, -CH=EN-OR, -CH=ENNHR, -CH=NN(R) 2, - CH=ENNHCOR, . - CHENNHCO2R, - CH=NNHSC2R,
-aryl, -substitutedlaryl, -ForeqmpgyunRd h@ﬂ?PguggﬁiFGFﬁﬂleﬁryl), - CH2NH2,

- CH2NHCOR, - CH2NHCONHR,
67_<O—NH— R'

X Z

~

I
wherein:

X-Y-Z is selected from one of the following:
( N\O,Cﬁz O\N¢Cﬂz N§N/NR3 O\chﬂz N\:;CRZ
R is H, CONH;, T(m-R, Or T(n-Ar’;
R is an aliphatic or sﬁbstituted aliphatic group;
n is zexro or one;
T is C{=0), CO,, CONH, S$(0)., S(0);NH, COCH; or CH,;
each R? is independently selected from hydrogen, -R,
-CH,OR, -CH;OH, -CH=0, -CH:SR, -CH.S5 (Q) zR,
-CH, (C=0)R, -CH,CO;R, -CHyCOH, -CH;CN, -CH,NHR,
-CH,N(R);, -CH=N-OR, -CH=NNHR, ~CH=NN{R) 2,
-CH=NNHCOR, -CH=NNHCO;R, -CH=NNHSO;R, -aryl,
| -substituted aryl, -CH;(aryl), -CH:{substituted
| = aryl), -CHpNH;, -CH,NHCOR, -CH,NHCONHR,
: -CH,NHCON (R) >, -CH,NRCOR, -CH;NHCO;R, -CH>CONHR,
-CH,CON(R),, -CH»SO:;NH;, -CH, (heterccyclyl},
-CH, (substituted heterocyclyl}, - (heterocyclyl),
or - {(substituted heterocyclyl);
each R? is independently selected from hydrogen, R,
COR, COs;R or S{(0)2R;
| G is R or Ar';
% Ar! is aryl, substituted aryl, aralkyl, substituted
|

aralkyl, heterocyclyl, or substituted



.- CH2NHCON (R) 2 , - CH2NRCOR , - CH2NHCO2R , - CH2CONHR , -CH2CON(R) 2,
v- CH2S02NH2r - CH2 (heterocyclyl) , -CH2(substituted heterocyclyl),

. -(heterocyclyl), or -(substituted heterocyclyl); each R3 is i n(ﬁeﬁﬁﬂr@@mtl y
"sel ected fromhydrogen, RR COR, CO2R or S(0)2R;, Gis Ror Ar'; Art is

. aryl, substituted aryl, aralkyl, substituted aralkyl, heterocyclyl, or
"substituted 9 FEB 2004 -83- heterocycl ylja%\herei n Arl is optionally fused

to a partially unsaturated qr fuylly unsaturated fijve even nemhered
ring containing zBE&SEOMTSE - H@Teeg%’a‘f'o%ﬁ Jél\wtrjso%‘:r‘igﬁefgisﬁ%t e | of

Q NH is optionall I ; kS Y S rGRad Eive ©6 NRS;
Ar 2 is aryl, sub F%’?Etagg'%’gr@%%rtaef%%y%%ly?ﬁéﬁsgﬁ%gtt?t ut ec?1 het erocycl yl ,
wherein' Ar2 is opkvemaklendaisetl tina panteaahliygunsaburtat ehmae ful ly
unsaturated five to seven nenbered ring containing zero to three

het er oat ons; . wher 8efe&sdtifost i t ut abl e carbon atomin Are, including the

fused ring mhe&i%%s_fé\t, is optionally and independently substituted by
halo, R OR , ,  NO2, CN, NH2, NHR, N (R) 2, NHCOR, NHCONHR, NHCON
(R 2, NRCOR, NHCO2R, CO2R, 3 ,  CONHR, R) 2, S(0)2R, SONH2,
S(OR, SO02NI-1R, or NHS(O 2R, ian wher ebn eagd\ urated carbon in the
fused ring is further option A H ndependent Iy l§ﬂl?stitut ed by =0, =S,
=NNHR, =NNR2, =N-OR, =NNHCOR, =NNHCO2R, =NNHSOQ2R, or =NR; and s
wherein the H of O-NH is optionally replaced by R7;

A is N or CR?;

U is CR?, 0, S, or NR’;
Ar? is aryl, substituted aryl, heterocyclyl or
substituted heterocyclyl, wherein Ar® is
optionally fused to a partially unsaturated or
fully unsaturated five to seven membered ring
containing zero to three heterocatoms;

wherein each substitutable carbon atom in Ar?,
including the fused ring when present, is
optionally and independently substituted by halo,
R, OR, SR, OH, NO,, CN, NH,, NHR, N(R)., NHCOR,
NHCONHR, NHCON(R)., NRCOR, NHCO;R, CO:R, CO;H, COR,
CONHR, CON(R);, S(0O)2R, SONH;, S{O}R, SO,NHR, or
NHS (0) ;R, and wherein each saturated carbon in the
fused ring is further optionally and independently
substituted by =0, =S, =NNHR, =NNR,, =N-OR,
=NNHCOR, =NNHCO;R, =NNHSO;R, or =NR; and

wherein each substitutable nitrogen atom in Ar? is
optionally substituted by R, COR, S (Q),R, or COzR;

provided that:

(i) when compound of formula I is:



_wherein each substitutable nitrogen atomin Ar 2 is optionally substituted
by R COR S(O 2R, or CO2R  provided that: (i) when conpound(ﬁaggyiqy
.1s: 9 FEB 2004 -84 CH3 then R is not phenyl, 3-0CH3-phenyl enyl ,

4 -N (CH3) 2 -phenyl , 4 -N (CHzCH3) 2 -phenyl , 4-Et- phenyl, : 5- (CH3)
..2-phenyl, or 3 -N (CH3) z-phenyl; (ii) whea-a conpound of fornula Il is: R1
", HN ~ NCOCH3 I then:-when RL is allyl or phenyl, then R2 is not

D-arabi nose; (iii) myhen a conpound of formula | is: HN NI CH then: G and
R1 are not sinul#®heously phenyl; or when Gis nethyl, then RL is not
hydr ogen, 4-chIgL9phenyI, 4- OCH3- phenyl, or a--naphthyl. 2_ The conpound
of claim1 wher® Gfs ArgH, 9 FEB 2004 -85- 3. The conpound of claim 2
having the for Rl Art QNHRL or 4. The conpound of claim 3 where
QNHis O
CHy
then R* is not phenyl, 3-OCH;-phenyl, 3-CH;-
phenyl, 4-N{CHai).-phenyl, 4 -N{CH,CH,;) ;-phenyl, 4-Et-

phenyl, 3,5-(CHj3).-phenyl, oxr 3-N{CH;) ;-phenyl;

(ii) when a compound of formula I is:

1
p
HN
N =
O
——
Rz
then:

when R* is allyl or phenyl, then R® is not

D-arabinose;

(iii) when a compound of formula I is:

then:

G and R* are not simultaneously phenyl; or

when G is methyl, then R' is not hydrogen,

4-chlorophenyl, 4-0CH;-phenyl, or o-naphthyl.

2. The compound of claim 1 where G is Ar'.



.selected from NH, or NH 5. The conmpound of claim4 where R is
~.al koxyal kyl, al koxycarbonyl al kyl', hydroxyal kyl, pyridinylalkyl, g¥fgp 20
. al koxycycl oal kyl , cycl oal kyl, al koxycarbonyl cycl oal kyl, hydroxycycl oal kyl ,
“Ar 2 or T-Ar2 where Tis C(=0). 6. The conpound of claim5 where Rl is
. _cycl ohexyl, cycl ohexanol -4-yl, cycl ohexan®h=4-yl, 2-propan-I-ol,
“2-met hoxy-1-nethyl ethyl, 3-butyryl alkyl ester, 2-pyridinyl-2-ethyl, or an

optional iy substituged phenyhe oaphobpd, ofycilédm 2qdianbindythe thienyl or

indanyl. 7. The conpound of claim6 where R2 is an optionally substituted

al kyl . 8. A conpetmdldel ected fromthose listed in any of Tables 1-7. 9. A
conmpound having the fornula: 9 FEB 2004 -86 PG'N' RL wherein A is N or CH,

PG is hydrogen or a nitrogen protecting group; Rl is H, TQ-R, or T(n) -Ar
2 ; Ris an aliphatic or smbstbt [ roupQ—mH+B' zero or one; T

A —é‘ %yal i phati ca
is C(=0 , Q02, CONH, S f‘% g }—? 2NH, COCH CH2; and each R2 is

i ndependently sel ected frog hydrogen, -R, -CH2OR, ACH2OH, -CH=0O -CH2SR,
-CH2S (O 2R, -CH2 (C=O M. - 2R, - CH2OO2H, O« 2-CH2NHR, -CH2N (R
2, -CHEN-OR - CHENNHR, - CH=RA(R) 2, or :

4, The compound of claim 3 where Q-NH is

selected from:

H
N
g:\)—NH Q—NH }’_N_TNH
, O .

%

5. The compound of claim 4 where R' is
alkoxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl,
pyridinylalkyl, alkoxycycloalkyl, cycloalkyl,
alkoxycarbonylcycloalkyl, hydroxycycloalkyl, Ar? or

T-Ar? where T is C(=0).

6. The compound of claim 5 where R' is
cyclohexyl, cyclohexanol-4-yl, cyclohexanon-4-yl,
2-propan-1-ol, 2-methoxy-1-methylethy1, 3-butyryl
alkyl ester, 2-pyridinyl-2-ethyl, or an optionally
substituted phenyl, naphthyl, pyridyl, guinolinyl,

thienyl or indanyl.

7. The compound of claim 6 where R? is an

optionally substituted alkyl.

8. A compound selected from those listed in

any of Tables 1-7.

9. A compound having the formula:



- - CH=NNHCOR, - CH=NNHCO2R, -CH=NNHSO2R, -aryl, -substituted aryl,
--CH2(aryl), -CH2(substituted aryl) , - CH2ZNH2 , - CH2NHCOR, CHZNH

. -CH2NHCON (R) 2, -CH2NRCOR, - CH2NHCO2R, -CH2CONHR, -CH2CON (R) 2.9F 1
- CHRSO2NH2, - CH2 (het erocyclyl) , -CH2 (substituted heterocyclyl),

. =(heterocyclyl), -(substituted heter &éd yl); provided that said
“conpound is not O 10 A conpound havi ng t formula: 9 FEB 2004 - 87
wherein: X-Yis NOor ON providing an i soxazol e or reverse isoxazole
ring; Ais Nor CH Gis R aryl or substituted aryl; Ris aliphatic or
substituted aliphatic R2 is selected from hydr gen, -R, -CH20R, - CH20H,

-CH=0, -CH2SR, -CH2S (O 2R, -CH2 (C= C2R, -CH2CO2H, -CH; CN,
- CH2NHR, -CH2N(R)2r -CH=N-OR, - CH=NNBR, B NN(R) 2, - CH=NNHCOR,

- CHENNHCO2R, - - CHENNHSO2R, -aryl, -subls’tltuted aryl, -CH2 (aryl) , -CH2
(substituted aryl), -CH2NH2, CHZNHCCRN CHZNHCO\IHR - CH2ZNHCON( R) 2,

- CH2NRCOR, - CH2ZNHCO2R, - CH2CONHR, - CCE\]( R) 2, -CH2SO2NHZ2,

- CH2( het er ocycl yl CH2(subst|tuted heterocyclyl) -(heterocyclyl), or

-(substituted ‘W& BF O yclyl); and Rl is selected from hal ogen, NH2, SR, or

SO2R;,  provi dedAtﬁgtN wheapyA is CH X is 0 Y is N, and Gis
4-f | uor ophenyl

en R is not F, Br or ) é ey tisal
conposition Con®$|ssngydw0g§@09m:qﬁn%¥§9ﬁﬁﬁnﬁﬁP %Cor gaé ;’One of cl ai I
1-8 R* is H, Tw-R, or T AL ;
R is an aliphatic or gubstituted aliphatic group;
n is zero or one;
T is C(=0}, CO,, CONH, S(0),, S(0)NH, COCH; Or CH, ;
and
each R? is independently selected from hydrogen, -R,
-CH,0R, -CHRO0H, -CH=0, -CHaSR, -CH,8 {0O) ;R,
-CH, (C=0)R, -CHRCO:R, —CH;CO;H, -CH,CN, -CHNHR,
-CH,N (R)3, -CH=N-CR, -CH=NNHR, -CH=NN(R):2,
~CH-NNHCOR, -CH=NNHCO;R, -CH=NNHSO:R, -aryl,
_substituted aryl, -CH:(aryl), -CH, (substituted
aryl), -CH;NHz, -CH,NHCOR, -CH,NHCONHR, |
-CH,NHCON (R) 2, -CH,NRCOR, -CH;NHCO:R, -CH;CONHR,
-CH,CON{(R) 2, -CHzSO;NHz, -CH, (heterocyclyl),

-CH, (substituted heterocyclyl), - (heterocyclyl),
or - (substituted heterocyclyl);
~
N\fN 0]
t-BuO NH
T

provided that said compound is not

10. A compound having the formula:
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. mafmal s t hat
--conprising admnistering to a mamal

2 Y

effective to inhibit JNK and a pharrracehtically acceptable carrier. 9 F E

is alleviated by treatnent
t herapeutically effective anount of a co

wher ei n:
WCR2 3 N NRNOCctCR2 12 R N, NCR2

wherein:

in need of such a

12. A nethod for treating a disease state or condition in

with a protein kinase i qiagipizolir,
treatment a

ind of formula I: QNHRL x.,

X-Y-Z is selected fromone of the following: NIQ CR2 O

R is H CONH2, T(n)-R or Tin)

-Ar2; Ris an aliphatic or substituted al'phéu group; n is zero or one;
Tis C(=0 , CO2, CONH, S (0) 2, S (& 2Ny 2 or CH2; each R2 is

i ndependently sel ected from hydrogen, < -CH2OR, -CH2OH, -CH=0O -CH2SR,

-CH2S (O 2R, -CH2 (C=O0 R, -CH2CO2R, CPH, -CH2CN, -CH2NHR, -CH2N (R
2, -CHEN-OR, - CHENNHR, -CHENN(R)2, - CRYKNFIBOR, - CHENNHCO2R, - CHENNHSO02R,

-aryl, -substituted aryl, -CH2(aryl), -CH2(substituted

X-Y is N-O or O-N providing an isoxazole or reverse

isoxazole ring;

A is N or CH;

G is R, aryl or substituted aryl;

R is aliphatic or substituted aliphatic

R? is selected from hydrogen, -R, -CH;OR, -CH20H,
-CH=0, -CH,SR, -CH:S(0):R, -CH, (C=0)R, -CH,COzR,
-CH,CO;H, -CH.CN, -CHNHR, -CH-N(R)», -CH=N-OR,
-CH=NNHR, -CH=NN(R),, -CH=NNHCOR, -CH=NNHCO;R,
-CH=NNHSO,R, -aryl, -substituted aryl, -CH;(aryl},
-CH, (substituted aryl), -CHpNH;, -CH;NHCOR,
-CH,NHCONHR, -CH;NHCON (R)2, -CH,NRCOR, ~CH;NHCOzR,
-CH,CONHR, -CH,CON{R)., -CH;SO;NH;,

-CH, (heterocyclyl), -CH;(substituted
heterocyclyl), -(heterocyclyl), or - (substituted
heterocyclyl}; and

R! is selected from halogen, NH:, SR, or SO;R;

provided that:

when A is CH, X is 0, Y is N, and G is

4 -fluorophenyl,

11.

then R* is not F, Br or Cl.

A pharmaceutical composition comprising an

amount of a compound according any one of claims 1-8

effective to inhibit JNK, and a pharmaceutically

acceptable carrier.



caryl) , - CH2NH2 , - CH2NHCOR , - 'CH 2NHCONHR , - CH2NHCON (R) 2 , -
".CH2NRCOR , - CH2NHCO2R , - CH2CONHR , -CH2CON (R) 2, -CH2SG2NH2, -CH2
. (heterocyclyl) , -CH2(substituted heterocyclyl), -(heterocyclyl), 9pEB 2004
- (substituted heterocyclyl); each R3 is independently selected from
._hydrogen, R, COR, CO2R or S(O2R Gis Ror Arl; 9 FEB 2004 -89- Arl is
"aryl, substituted aryl, aralkyl, substitu8®d aral kyl, heterocyclyl, or
substituted heterocyclyl, wherein Arl is optionally fused to a partially
unsaturated or fullyignsatumetéed ifiee ttreatelng aehbeeeder PR§TEoRtai ni ng

zero to three heteroatons;, Q NHis aor, 3 wherejn th {

optional |y repl aeedibyor inaTadmMRls T 45 sa%’F@,’l%;ge@, Bgr Qﬁ%t RS s

aryl, substitut engr %I gljg)q\:teqrno(@iq{a)gé Ofnh i3sd 1 Uk ketenagcycl yl, wherein
y Tuse

Ar 2 is optionif to a partialTy unsaturated or fully unsaturated
five to seven ngahenedtieidigy centaimimepelzeim needhpEesuehePoat ons; e

wherei n each substitutable carbon atomin Ar,__includin fysed ring
when present, itrespiestald %h&?@ﬂer%@éﬁt?glf%ﬁB%Y?tﬁggéggyoﬁa%o, R OR
SR, OH, N2, CN. NH H Aa NHCOR,  NHCONHR, NHCON(R) 2, NRCOR,
NHCO2R, CO2R, cfﬁﬁ?g’ﬁﬁg, %fcg%g)&“, SON(R) 2. S(O 2R SONH2, S(O R SO2NHR or

NHS( O) 2R, and wherein each saturated carbon in the

el

v I

wherein:

X-v-Z is selected from one of the following:
2 2
N\O,CHQ CkN¢CHz NKN/NRB Ckg:CR N\EECH
R! is H, CONHz, T(m-R, Or T -AX’;
R is an aliphatic or substituted aliphatic group;
n is zero or one;
T is C(=0), CO, CONH, S(0),, S5{0);NH, COCH: or CH,;
each R? is independently selected from hydrogen, -R,
-CH,OR, -CH;OH, -CH=0, -CH,SR, -CH;S(0}:R,
-CH, (C=0)R, -CH;COzR, -CH,CO,H, -CH;CN, -CH:NHR,
-CH;N(R);, -CH=N-OR, -CH=NNHR, -CH=NN{(R)2,
-CH=NNHCOR, -CH=NNHCO:R, -CH=NNHSO,R, -aryl,
-substituted aryl, -CHx(aryl), ~-CH, (substituted
aryl), -CH;NH;, -CH,NHCOR, -CH;NHCONHR,
-CH,NHCON (R) 2, -CH:NRCOR, -C_HzNHcozR, -CH,CONHER,
-CH,CON(R);, -CH»SO0;NHz, -CH, (heterocyclyl),
-CH, (substituted heterocyclyl), - (heterocyclyl),
or - (substituted heterocyclyl);
each R® is independently selected from hydrogen, R,
COR, COzR‘ or S(O0)2R;

G is R or Ar';



fused ring is further optionally and i ndependently substituted by :E) =S,
*=NNHR, =NNR2, =N-OR, =NNHCOR, =NNHCO2R, =NNHSO02R, or =NR and wher®hER Wik h
.substitutable nitrogen atomin Ar 2 is optionally substituted by R COR S
‘(O 2R, or CO2R 13. The nethod of claim 12 wherein the disease state is
c.alleviated by treatnment with an inhibitorggof JNK. 9 FEB 2004 90 14. The
‘met hod of claim 12 wherein the disease is selected frominflammatory

di seases, autoimune di_sease fugt Lye1boneadiksor, dendstpirtobhié@rat i ve
disorders, infidct ilﬁuéré’ﬁ?ea%lebss,gﬁg%r%%egeger ative diseases, allergies,

reper fusi on/i schegigikiist M rdepelyns tacksybsaaghégeni c di sorders, organ

hypoxi a, vascul ar hypérpl asia, cardiac hypertro t [0l ed
pl-at el et aggr egat hemexoayuidit 4 dﬂ%e%%ls%cﬁéte’dsm?ﬁ:}/b%?g?%f lél%?ac%q?r&f/

cyt oki nes. 15. The neth accordi clai i3, WRekeutrsaidl £ieehbd is
used to treat or ﬁ’Péf\FéT?tol n‘i‘%sf%@rrﬁ% %C}y dilﬁ'}sleage sel ected from acute

pancreatitis, chrQiG, RANSSAEd tf sngasbhimindnigerzgires t ort THfRef t
respiratory distress syndrone. 16. The nmethod according to claim12,
wherein said nethetdaramyusio treat or prevent an autoi nmune di sease
sel ected from gl onerul onephritis, rheumatoid arthritis, system c |upus
eryt hemat osus, Qe 8r b8erma, chronic thyroiditis, Graves' disease,

aut oi nmmune gastritis, diabetes t ol mune he i c anem a, aut oi nmune

neut r openi a, thronbocytopeni a, !at ogi c deromat i tjmhﬁni c active

hepatitis, nyasthenia gravis, I sclerosis,VU infl;ammatory bowel

di sease, ulcerative colitis, Crohn's disease, psoriasi i ory q)r:ftféa vs. host
gllc 7

di sease. 17. Thghaethadthecer difn@-161 di i apaPorahéY ef P
[ A is N or CR?; R
U is CR®, O, §, or NR’;
ar? is aryl, substituted aryl, heterocyclyl or
substituted heterocyclyl, wherein Ar® is
optionally fused to a partially unsaturated or
fully unsaturated five to seven membered ring
containing zero to three heterocatoms;
wherein each substitutable carbon atom in Ar?,
including the fused ring when present, 1s
optionally and independently substituted by hale,
R, OR, SR, OH, NOg2, CN, NH,, NHR, N(R) 2z, NHCOR,
NHCONHR, NHCON (R)z, NRCOR, NHCO;R, CO:R, CO;H, COR,
CONHR, CON(R)2z, S(0);R, SONH:z, S(0O}R, SO;NHR, oOr
NHS (0) R, and wherein each saturated carbon in the
fused ring is further optionally and independently
substituted by =0, =S, =NNHR, =NNR;, =N-OR,
=NNHCOR, =NNHCOzR, =NNHSO,;R, or =NR; and
wherein each substitutable nitrogen atom in Ar® is

optionally substituted by R, COR, S(0):R, OF COzR.

13. The method of claim 12 wherein the disease

staté is alleviated by treatment with an inhibitor

of JNK.



B AaaEis

method is used to treat or prevent a destructive bone disorders selected
from91l osteoarthritis, osteoporosis or nmultiple nyel oma- rel ated bone

di sorder. 18. The nethod according to claim 12, wherein said nmet h@aEf 3004
used to treat or prevent a proliferative disease selected fromacute

nyel ogenous | eukem a, chroni c nyel ogenous | eukem a, netastatic nel anonms,
Kaposi's sarcoma, or nultiple nyelong 9 FEB 2004 19. The nethod according
to claim12, wherein said nethod is uged to treat or prevent

neur odegenerati ve di sease selected from Al zheiner's disease, Parkinson's
di sease, anyotrophic |lateral _sclerosis, Huntington's disease, cerebral

i schemi a 14r nébpoBe§Erer &fi vdadimsdas #hedgddd thy Gise®sS ds injury,
9'UtanatesBEgEQéaxkgthi%%l Y@t loF %QséB%%sUE%%%%fﬁﬁgﬁéﬂqﬁééé%%éfﬂ”11?’
wherein said nethod 1's used to tréat or prevent 1schem a/reperfusion in
stroke or depocarcdiake bosehemsardeenal preodhidrirat ilveardi satrideoles, or gan
hypoxi a or, t.hronbi n-induced platel et, a at.ion. .21. The nmethod accordi ng

Lo el ai m 1BICRBePLPn OL5Ea Shar haE rodstedera i gal ise a5 dvent a condi ti on

associ at eq1MtB i EsGelrbpagifusabingn setheRAEN A0 Gite JKETURR J18S RARSRKs ,22. The
met hod according to claim12, wherein said nethod is used to treat or
prevent aangangieodgenidd sdirslerder ogglasc typoiiiam yelsictltaunors, ocul ar

neovascul i zation, or infantile haemangi omas.,9 FEB 2004, -92 23. The net hod
of clain1&ﬁpﬁﬁgiéﬁﬁafhgaaggggégygFgﬁégp%y’ th¥olbin1 htuicta

platelet aggregation or conditions associated with

proinflammatory cytokines.

15. The method according to claim 12, wherein said
method is used to treat or prevent an inflammatory
disease selected from acute pancreatitis, chronic
pancreatitis, asthma, allergies, or adult respiratory

distress syndrome.

16. The method according to claim 12, wherein said
method is used to treat or prevent an autoimmune disease
selected from glomerulonephritis, rheumatoid arthritis,
systemic lupus erythematosus, scleroderma, chronic
thyroiditis, Graves’ disease, autoimmune gastritis,
diabetes, autoimmune hemolytic anemia, autoimmune
neutropenia, thrombocytopenia, atopic dermatitis, chronic
active hepatitis, myasthenia gravis, multiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn's

disease, psoriasis, or graft vs. host disease.

17. The method according to claim 12, wherein said
method is used to treat or prevent a destructive bone

disorders selected from



or condition is alleviated by treatment wwth an inhibitor of a Src-famly
ki nase. 24. The nethod of claim 23 mheregp the di sease state or condition
is hypercal cem a, restenosis, hypercalcena, osteoporosis, osteoagfhpizfijs.
synptomatic treatnment of bone netastasis, rheumatoid arthritis,

i nfl ammat ory bowel disease, nultiple sclerosis, psoriasis, Iupus, graft
vs. host disease, T-cell nediated hypersensitivity di sease, Hashinoto's

th dit B d h .0t t I
i Corder, SSHEGRTCRERaer | PELCRRREBR:S PRgBI & B ecHYe SRelhma, | seheri ¢ or

r eper f usi Opel 8f #dybonal HeEkgirdedi.sease, atopic dermatitis, or allergic
rhinitis. 9FEB200 -93 25. Use of a therapeutically effective anount of a
conmpound of forrmula 1: Q-NHR X, .Z Y wherein: i X-Y-Z is selected from

one of the fol igw ng: TNeCR&thod GZdANinYRtD N1 i@ QORI MAEHER2 R2 R3 R
is H CONH2, TWR or Ts" Ar; Ris an aliphatic or substituted aliphatic

group; n faidemsthpdopd, upepste  topatces, PEERANTSAO) 2, S(O) 2NH, COCH2 or

CH2; each R2oisripdepordanskysaekectedetr epbhydeagen, -R - CH2ZOR - CH2OH,
-CH=O, - CH2S(O) 2R, - CH2(C=O R, - CHIOO2R, - CH2CORH, - CH2CN,

SR
_OHONHR, - EYRAPESDOUS. ERukeTRa - CRERRIR, MYEHOSRPRYS, 13@N§NNHCOR

- CHENNHC2Re 5 gnyyHﬁgggnomQrykapo§5b§tbEBE%ﬂaar$E mu@%%b aky
-CH2(subst|tuted aryl) PNH2, - CH2NHCOR, - CH2NHCCN(R)2

- CH2NRCOR, my€HoMBCO2R, - CHZCO\IHR - CH2CON( R) 2, Cstoz NH2
-CH2(heterocyclyl), -CH2(substituted

19. The method according to claim 12, wherein said
method is used to treat or prevent
neurodegenerative disease selected from Alzheimer's
disease, Parkinson's disease, amyotrophic lateral
sclerosis, Huntington's disease, cerebral ischemia
or neurodegenerative disease caused by traumatic

injury, glutamate neuroctoxicity or hypoxia.

20. The method according to claim 12, wherein
said method is used to treat or prevent
ischemia/reperfusion in stroke or myocardial
ischemia, renal ischemia, heart attacks, organ

hypoxia or thrombin-induced platelet aggregation.

21. The method according to claim 12, wherein
said method is used to treat or prevent a condition
associated with T-cell activation or pathologic

immune responses.

22. The method according to claim 12, wherein
said method is used to treat or prevent an
angiogenic disorder selected from solid tumors,

ocular neovasculization, or infantile haemangiomas.



_heterocyclyl), -(heterocyclyl), or -(substituted heterocyclyl); each R3 is
*i ndependently selected from hydrogen, R COR, CO2R or S(O2R;, Gis R or
Ar”; 9 FEB 2004 -94 Ar' is aryl, substituted aryl, aralkyl, substyFRB g
-aral kyl, heterocyclyl, or substituted heterocyclyl, wherein Ar' is
_optionally fused to a partially unsadmated or fully unsaturated five to
‘'seven nenbered ring containing zero to three heteroatons; QNH is wherein
the Hof QNHis optionally replaced by R; Are is aryl, substituted aryl,
het erocyclyl or substituted heterocyclyl, wherein Ar2 is optionally fused
to a partially unsaturated, or.full) at.ur pye st e ered
ring contaiftng 2&€o “‘(e&%l‘?ﬁecéf hCeEJ]I[ae"%/%a rr“é;e%gge?hgegg%eégés?it?&gbl e
car bon_at i1k _— ' sefb 4t menvhentpr aseahhibd taoptional |y
and in%gpg%gggﬁé%s&bsgﬁltqﬁ%\ye%%}?h% 0, R OR SR OH N2, ON, NH2, NHR,
N(R) 2, o NHEORr cNIF@ENAR;, XNHEENE R) 2, NRCOR, NHCO2R, CO2R, CO2H, COR, CONHR,
CON(R) 2, S(O 2R, SONH2, S(OR SO2NHR, or NHS(O) 2R, and wherein each
saturated carbon in the fused ring is further optionally and i ndependently
substituted,py 70 7oedWHR SNNR. 2 FNIRre THNHGERA 1 shibISEORR a tENNHSO2R,
or =NR, and”whereéin eacth substitutable nitrogen atomin Ar2 is optionally
subst i bt ednlly tRonCAR, H(E 2R Loami TOFE S t OROSRE - prYPErSAIGE T a
nedi canent for the treatnent of. a. di sease sted . fr iynf ry
di seas@&teaRPEPFTne A (AT ekt + U%W?/t‘égﬁéggkdiqggrag?reg,t S%Iq?{?ﬂe?at ive
di sor drﬁééas';aé_ek%t,i % 1 SESSE Sar et ©Tlegenef abinnme tdiryeases 1 al | er gi es,
reperfusion/ischema in stroke, heart attacks, angi ogenic disorders, organ
hypoxi @iseaascumal thyper BabeEes var PR hypeftr EJb‘g’s‘r‘,S'oB onBi n- i nduced
pl atel et aggregation,. o Y i (Wt R QlifdsagEnat ory _
Cytoki]f‘n‘8§‘.€il glﬁéésfoof %%fgggé %@%dse S'OBF&JéIgffjiiﬁrgnl\%"Sl, Vt\ﬁ%(l;}l’ ein said use is used
to tre;agghgmo'taffIsammmmﬂtssas@z'sbl@Meﬁarrenﬁa’c@r@ﬂﬁan(ﬂfé@ﬁ%qfs, chronic

pancreatitis, asthma, allergjes, or adult_respirator.y .djst ndr one,
an aut@PEFHAELIYEs PAIEAURR BEL THEPTINT o 6%Fﬁf:gn§5‘ﬁ:%? Q-‘llxsé,l%r’he%areréa?%%

arthri fﬂé%et ' Yl eUGd Unisc gy | hes@h@pus , o8¢ repeddius,orchirgnixy t hyroi diti's,
G aves I sease, autoirnmune gastritis, diabetes, autoi ne, t_tuam)l ytic
aneni salhatrginmdicasad r opeep s dermatitis, or allergic rhinitils.
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t hronbocyt openia, atopic dermatitis, chronic active hepatitis, nyasthenia
gravis, nultiple sclerosis, inflammatory bowel disease, ulcerative
colitis, Crohn's disease, psoriasis, or graft vs. host disease; BFEB 200t
destructive bone disorder selected fromosteoarthritis, osteoporosis or
multiple nyeloma-related bone disordéh- a prollferatlve di sease sel ected
from acute nyel ogenous | eukem a, chronic nyel ogenous | eukem a, netastatic
mel anoma, Kaposi's sarconma, or nultiple nyel oma; a neurodegenerative

di sease selected from Al zhei mer' s di sease, Parkinson's disease,
anyotrophic | ateral sclerosis, Huntington's di sease, cerebral ischem a or
neur odegener ati ve disease caused by traumatic injury, glutamate
neurotoxicity or hypoxia, or is used to treat ischem a/reperfusion in
strpke or nyocardial ischernia, renal ischem a, heart attacks, organ
hypoxi a, thronbin-induced pl atel et aggregation, conditions associated with
T-cell activation or. pathologic i mune responses, or an angi ogenic

di sorder selected fromsolid tunors, ocular neovasculization, or infantile
haemangi omas. 27. The use of claim 25, wherein said use is used to treat a
di sease, el egLet{ 1Mo NARY CAEAREFnouhPSt £0aRsGund o pemad Leri 2

ost eopofrdsi s, eoa Rriti synptomatic treatnent of bone netastasis,

r heumat oi d arthrltls, i nfl ammat ory bowel disease, nmultiple sclerosis,
psoriasis, lupus, graft vs. host disease, T-ceII medi at ed hypersenS|t|V|ty
di sease, Hashinoto's thyroiditis Gui | QraiNk—B3lr r e syndrone, chronic
obtructive pul nonary disorder, Cgﬁﬁfﬁg dermatitis, cancer, Paget's

di sease, asthma, ischemc or reperj( n injury, al | ergic disease, atopic
dermatitis, or allergic rhinitis. ~y~
I
wherein:

X-Y-Z is selected from one of the following:

o._ CR? _CR?
N N\ -CR

A A el 1€ R

R'is H, CONH,, TR, or TAr%

R is an aliphatic or substituted aliphatic group;

n is zero or one;

T is C(=0), CQ,, CONH, $(0),, S(O),NH, COCH, or CH,;

each R? is independently selected from hydrogen, -R, -CH,OR, -CH,0H, -CH=0, -CH,SR,
-CH,S(0),R, -CH,(C=0)R, -CH,CO,R, -CH,COH, -CH,CN, -CH,NHR, -CH,N(R),,
-CH=N-OR, -CH=NNHR, -CH=NN(R),, -CH=NNHCOR, -CH=NNHCO,R,
-CH=NNHSO,R, -aryl, -substituted aryl, -CH,(aryl), -CH,(substituted aryl), -CH NH,,
-CH,NHCOR, -CH,NHCONHR, -CH,NHCON(R),, -CH,NRCOR, -CH,NHCOR,
-CH,CONHR, -CH,CON(R),, -CH,SO,NH,, -CH,(heterocyclyl), -CH,(substituted
heterocyclyl), -(heterocyclyl), or -(substituted heterocyclyl),

each R’ is independently selected from hydrogen, R, COR, CO,R or S(O),R;

G is R or Ar";
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Ar' is aryl, substituted aryl, aralkyl, substituted aralkyl, heterocyclyl, or substituted
heterocyclyl, wherein Ar' is optionally fused to a partially unsaturated or fully

unsaturated five to seven membered ring containing zero to three heteroatoms;

Q-NH is
)\/\i\]
\’J\NH;

wherein the H of Q-NH is optionally replaced by R’;
Ar? is aryl, substituted aryl, heterocyclyl or substituted heterocyclyl, wherein Artis
optionally fused to a partially unsaturated or fully unsaturated five to seven membered
ring containing zero to three heteroatoms;

wherein each substitutable carbon atom in Ar?, including the fused ring when present, is
optionally and independently substituted by halo, R, OR, SR, OH, NO,, CN, NH,, NHR,
N(R),, NHCOR, NHCONHR, NHCON(R);, NRCOR, NHCO:R, CO:R, CO.H, COR,
CONHR, CON(R),, S(0);R, SONH;, S(O)R, SONHR, or NHS(O);R, and wherein each
saturated carbon in the fused ring is further optionally and independently substituted by
=0, =S, =NNHR, =NNR,, =N-OR, =NNHCOR, =NNHCO,R, =NNHSO:R, or =NR; and

wherein each substitutable nitrogen atom in Ar? is optionally substituted by R, COR, S(O)2R,
or COzR,

for the preparation of a medicament for the treatment of a disease selected from

inflammatory diseases, autoimmune diseases, destructive bone disorders, proliferative

disorders, infectious diseases, neurodegenerative diseases, allergies,

reperfusion/ischemia in stroke, heart attacks, angiogenic disorders, organ hypoxia,

vascular hyperplasia, cardiac hypertrophy, or thrombin-induced platelet aggregation

or conditions associated with proinflammalory cytokines.
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76.  The use of claim 25, wherein said use is used to treat:

an inflammatory disease selected from acute pancreatitis, chronic pancreatitis,
asthma, allergies, or adult respiratory distress syndrome;

an autoimmune disease selected from glomerulonephuritis, rheumatoid arthritis,
systemic lupus erythematosus, scleroderma, chronic thyroiditis, Graves’ disease, autolmmune
gastritis, diabetes, autoimmune hemolytic anemia, autoimmune neutropenia,
thrombocytopenia, atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple
sclerosis, inflammatory bowel disease, ulcerative colitis, Crohn’s disease, psoriasis, or graft
vs. host disease;

a destructive bone disorder selected from osteoarthritis, osteoporosis or multiple

myeloma-related bone disorder;

a proliferative disease selected from acute myelogenous leukemia, chronic
myelogenous leukemia, metastatic melanoma, Kaposi’s sarcoma, or muitiple myeloma;

a neurodegenerative disease selected from Alzheimer’s disease, Parkinson’s disease,
. amyotrophic lateral sclerosis, Huntington’s disease, cerebral ischemia or neurodegenerative
disease caused by trauratic inj ufy, glutamate neurotoxicity or hypoxia,

or is used to treat ischemia/reperfusion in stroke or myocardial ischemia, renal
ischemia, heart attacks, organ hypoxia, thrombin-induced platelet aggregation, conditions
associated with T-cell activation or. pathologic immune responses, or an angiogenic disorder

selected from solid tumors, ocular neovasculization, or infantile haemangiomas.

27. The use of claim 25, wherein said use is used to treat a disease selected from:

hyperé:alcerrﬁa, restenosis, hypercalcemia, osteoporosis, osteoarthritis, symptomatic
treatment of bone metastasis, rheumatoid arthritis, inflammatory bowel disease, multiple
sclerosis, psoriasis, lupus, graft vs. host disease, T-cell mediated hypersensitivity disease,
Hashimoto’s thyroiditis, Guillain-Barre syndrome, chronic obtructive pulmonary disorder,
contact dermatitis, cancer, Paget’s disease, asthma, ischemic or reperfusion injury, allergic

disease, atopic dermatitis, or allergic rhinitis.





