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 This application clains the benefit of US

Provi si ovab ofymeki cat i on serial nunber 60/148,795 5 fil ed POgwsdo/zb345s 1999;
US Provisional Application serial nunber 60/166,922 filed Novenber 22,
1999 and US Provisional Application serial nunber 60/211,517 filed June.
14, 2000. TECHNI CAL FI ELD OF I NVENTION 10 The present invention relates to
i nhibitors of protein kinase, especially c-Jun N term nal kinases (JNK)
whi ch are nmenbers of the mitogen-activated protein (MAP) kinase famly.
There are a nunber of different genes and isoforns which 15 encode JNKs.
Menbers of the JNK fam |y regulate signal transduction in response to
environnmental stress and proinflanmatory cytoki nes and have been
inplicated to have a role in nediating a nunber of different disorders.

The i nventi on-al SolFoRt SeRS AR Heabs NoaEulha RN 2omd) aRe, o1

inhibitors of the invention and ogmEttRdREGIEIN IRINASESthose conpositions in
the treatnent and prevention of various disorders. WO 01/12621

PCT/'US00/ 22445 -2 BACKGROUND COF THE | NVENTI ON Mammal i an cells respond.to
extracel | ul ar sfhisgl eppyigetieat cAgigisgidle hgneddta®ds Ghat are nediated

by menber s of N, gl,L0ge0-ChL YA} 4 Lol €5 (MRl 1358 deadsy, whi ch

i
i ncl ude the extracel Sl requ ed "Ki nases he p38 MAP
ki nases and 3 hefdéiédnalgteenifal 1kOvasels PINkisioMaR 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 OF INVENTION

10 ' The present invention felates to
inhibitors of protein kinase, especially c-Jun 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 environmental
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 invention and
methods of utilizing those compositions in the

treatment and prevention of various disorders.



ki nases (MAPKs) are activated by a variety of signals including growh
factors, cytokines, UV 10 radiation, and stress-induci ng agents. MAPKs are
serine/tiweonixel ki nases and their activation occur by deal/use0/22445
phosphoryl ati on of threonine and tyrosine at the Thr-X-Tyr segnment in the
activation | oop. MAPKs phosphorylate various substrates including 15
transcription factors, which. in turn regulate the expression of specific
sets of genes and thus nediate a specific response to the stinulus. One
particularly interesting kinase famly ar€-the c-Jun NH2-term nal protein
ki nases, also 20 known as JNKs. Three distinct genes, JNK1, JNK2, JNK3
have been identified and at least ten different splicing isofornms of JNKs
exist in mammalian cells [GupBACKERQUND QR/EEHE, INYENDPFEN- 70 (1996)].
Menbers of the JNK family are activated by proinflamuatory 25 cytokines,
such as tunor necrosis factor-a (TNF(X) and interleukin-1 0 (I1L-1p), as
wel | as by environnmental Manesslidmadalding eapaoing extMacellndiddimtion,
hypoxi a, and osnotic shock [Mnden et al., Biochem ca_ et Biophysica Acta,
1333: F85- FI 04 3G Y094 oy RS toivatigs SignsdimdsGFAees THAY AW st ream
substrates of JNKG 4incldile,, HARRGId Rif Ahd Bl Ygerf-alithvdtida ordeddn P53
and a cell death domain protein (DENN) [Zhang et al. Proc. tl. Acad.
Sci. USA, 95:2586MP)( kd98)He fRawihlyNwhish siofcdrudeitits exttdwslel wlesst r at es

with different aff.inities, suggesti.ng a regulation.of sj i at hways
by substrate spefitH& fegf’ﬁlﬂq%’iﬁ%lﬁ%s\ﬁ@(s(%i% Wi \r)%je( @?p?gﬂe% r](‘gilr%é,a“:’essupr a) .
P

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

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

10 radiation, and stress-inducing agents. MAPKs are
serine/threonine kinases and their activation occur
by 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 JIJNK family are activated by proinflammatory

25 cytokines, such as tumor necrosis factor-o (TNFQ)
and interleukin-1 B (IL-1B), as well as by
environmental stress, including anisomycin, UV
irradiation, hypoxia, and osmotic shock [Minden et

al., Biochemica et Biophysica Acta, 1333:F85-F104

30 (1997)1.



JNKs, along with other MAPKs, have been 10 inplicated in having a role in
medi ating cellular response to cancer, thronbin-induced platel et
aggr egat ivmpr/izseunodefi ci ency di sorders, autoi nmune di sepesBES0cRMIS deat h,
all ergies, osteoporosis and heart disease. The therapeutic targets rel ated
to 15 activation of the JNK pathway include chronic nyel ogenous |eukem a
(CWM), rheumatoid arthritis, asthma, osteoarthritis, ischema, cancer and
neur odegenerati ve di seases. Several reports have detailed the 20 inportance
of JNK activation associated with |iver di3sease or epi sodes of hepatic
ischema [Nat. Genet. 21:326-9 (1999); FEBS Lett. 420:201-4 (1997); J.
Cin. Invest. 102:1942-50 (1998); Hepatol ogy 28:1022-30 (1998)].
'Cli'herefore, i nhibitors of JNkeSlavay e amefaHbsteratemiol alVisusiebide
isorders. A role for JNK.n r di quasc ' e h di al
infarction or contdfeasrﬁ?felpln%elaoﬂ C@afcg_‘l Orus?ec_hgé%{ 'a%s%egzz’enE%'of?s str%rg&?% has
been shown JNK gl atdRsa 1y RS 10D 16 HeeisP O(THMN )t Of Ateanig ust fadlr TsPB3dc of
cardiac stress [Circ. Res. 83:167-78 (1998); Circulation 97:1731-7 (1998);
J. Biol. Chem 2Xatbadsmd (SRia7)USAG (L -9 (5289 ( 1dmIh JRB
01/ 12621 -4 PET/ 4 " : - y ! | nvest.
97:508-14 (195&“5) F%%g‘ﬁna?bnge%]% e%sﬁ%%%ﬁ%é%%ﬁmgﬁc%%%% al so
pl ays a rol ﬁ i n Bffldi @cd vatiggestinand ukqwlatidy af aiafalirg | L- 2
pronoter. Thus, inhibitors of ,JNK have. t.herapeuti ¢. in terin
pat hol ogi ¢ i mun&% e [Sﬁbﬁ‘ﬁ‘ﬁ’?&ﬁ%ls.peuélutlp 3 |4 R )
in vivo (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, osteocarthritis, ischemia, cancer and
neurodegenerative diseases.
Several regorts 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 hés 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);




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
activati mobmiasar i ous cancers has al so been establ i shed, peDygasi2it4sg t he
potential use of JNK inhibitors in cancer. For exanple, constitutively
activated JNK i s associated 15 with HTLV-1 nedi ated tunorigenesis [ Oncogene
13:135- 42 (1996)]. JNK nay play a role in Kaposi's sarcona (KS) because it
is thought that the proliferative effectsgof bFG- and OSM on KS cells are
medi ated by their activation of the JNK signaling pathway [J. 20 Cin.

| nvest. 99:1798-804 (1997)]. Oher proliferative effects of other cytokines
inplicated in KS@QEQ iRegr.atZiBod47s86h (a99¢ascul.aclendotrhekkal, growth
factor (VEGF), §7 %d TNFa, g?ﬁ al so be nediated by JNK~Tn addition,
regul ation of th lén(égﬁ n p210 BCR-ABL transformed cells
corresponds with activity @ g ARKjqghi bitors in
the treatnent for chronic Eyggggg%ggsa%ggﬂg§?gE%%NL?£FBFOSdJ§ 2450- 60
(1998)]. 30 JINKI1casgagmkalspeprwidel § erpeessed-crla avalietyosf tissues. In
contrast, JNK3, tivel Xpresse he brain and to a | esser WO
01/ 12621 Pcwﬁbsoéﬁfiﬁ gﬁg oS PR BRe gﬁ F@‘ZnBrPEQF?E [ GiBY& et al .
supra; Mhit etlahlblNeusoafléNﬁ7mZ§ 03985 heMaptiipi8t value iBrain Res.

Mbl . Brain Res. 47 57 §1996L JNK3 has been |inked to neuronal
apopt osi s |nduce8 E§TENRaPAFROLRedC iMEIRS: FREPANFES e[S INKunalt he

pat hogenesi s of gkptamkegneyi 969Kt cihy. bn tR8uno1. 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
potentialvuse of JNK inhibitofs in cancer. For
example, constitutively activated JNK is associated

15 with HTLV-1 mediated tumorigenesis [Oncogene 13:135-
42 (1996)]. JNK may play a role in Kaposi’'s sarcoma
(KS)'because it is thought that the proliferative
‘effects of bFGF and 0OSM 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 JUNK inhibitors in the treatment for chronice
myelogenous leukemia (CML) [Blood 92:2450-60
(1998)1].

30 JNK1 and JNK2 are widely expressed in a
variety of tissues. 1In contrast, JNK3, is

selectively expressed in the brain and to a lesser



adult human brain, JNK3 expression is localized to a subpopul ation of
pyram dal neurons in the CAlL, CA4 and subiculumregions of the hippocanpus
and | ayewo dD1%28nd 5 of the neocortex [Mhit et al., suppraj/usiin445CAL
neurons of patients with acute hypoxia showed strong nucl ear

JNK3-i nmunoreactivity conpared to mnimal, diffuse cytoplasm c staining of
t he hi ppocanpal neurons frombrain tissues of normal 15 patients [Zhang et
al ., supra]. Thus, JNK3 appears to be involved involved in hypoxic and

i schemi ¢ damage of CAl neurons in the hippdocanpus. In addition, JNK3
co-localizes immunochemcally with neurons vulnerable in 20 Al zheiner's
di sease [Mohit et al., supra]. D sruption of the JNK3 gene caused

resi stance of mLEI tHe @R MR 0xiNY I ifisHis d TR Fyoni SHPT&AI ni ¢
acid, including thg &f fECts On $&1ZH € 4 actiM t oA 1 MdAnserdptd pnal
activity and 25 ggggioéfg 0 hrppotanp£% neuro£§ %ﬁ? icating that the JNK3
si gnal i ng pat hwa)Brissira Res  iNal . dorgiioneies . i35 t4¥e- Pat Hiodeheki sTNK3 gl ut amat e
neurotoxicity (Yan et al., Nature, 389:865-870 (1997)]..Bas on these
ndtngs. INK S QIS GRS T HRE et imf P i B G SBATHREPY ol | cat ed
in the areassof 1@EOEOHSHAr | e i egensratd v g NK sgasese such as

Al zhei mer' s Di sease, Parkinson's Disease, WO 01/12621 PCT/ US00/ 22445 -6 ALS
( Anyot rophi ¢ Lat @adhoSEngsgst 9f Ebitanie AN ofeaFbiitdsy) - Hubt ithg on' s

D sease, traunmati r.ai | Njries, j 1 | ¢ ath felpr i ng
stroke. 5 There ias%@tﬁiﬂéﬁnaumnnﬁéﬁ'di%wé%d tcélﬁﬁg\e/% olp JNK spectlg ?%

i nhi bitors that auwpesefldtion of pyramidal neurons in the CAl, Ca4

and subiculum regions of the hippocampus and layers_

10 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

15 patients [Zhang et al., supral. 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 vulnerable in

20 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

25 apoptosis of hippocampal neurons, indicating that
the JNK3 signaling pathway is a critical component
in the pathogenesis of glutamate neurotoxicity (Yang
et al., Nature, 389:865-870 (1997)].

Based on these findings, JNK signalling,

30 especially that of JNK3, has been implicated in the

areas of apoptosis-driven neurodegenerative diseases

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



treating the various conditions associated with JNK activation, especially
considering the currently available, relatively inadequate treatnent
options Moborzeehe nmajority of these conditions. Recent| ypCcwesteeess
described crystallizable conplexes of JNK protein and adenosi ne

nonophosphat e, includi ng conpl exes conprising JNK3, in U S. Provisional
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, 1°n turn, have the described
above therapeutic utility. Much work has been done to identify and 20

devel op drugs that A nhihit,  MARKS ch as 8 _1inhibitars, See,_e,g., WO
98/ 27098 and WO %g‘l%l ot hlvcerﬁ,a 0 %our (%?or %@de’, er‘rgoﬁl\%ﬁ%/ianrl\*lcl1 bitors
have been shown d&i Aigr &speaidriald torsed euitdasss & ore ciifga t Mertstesimt her

rel ated MAPKs. 25 Accordingly, there is still a great need ¢to develop
pot ent i nhi bi t or LTRSS, ahdTeih mp JNkchenithiagid drmoxhadie useful in
treating. various sﬁgﬁ(g.tions associated with JNK activation. WO 01/12621
PCT/ US00/ 22445 - UMVARY OF THE | NVENTION It has now been found that
conpounds of 5this inventi dfhears jFhar feicgutiromt omepiosil iroeesd ttdereof are

effective as inhibitars of c-Jun N5 terninal kinases (JNK). ese
conpounds have tﬁﬁevea@&:r%\fK f%ﬂ?ﬁﬂl\%alcl ATy 9%s r%etz 9 ‘3;%%{ R%is H,
CONH2, T(n)-R O&fgéﬁidgiﬁhé1various 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 JINK 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 inhibitofs 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 JNKs
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 associated 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 isoxazole.
Preferredv@ogimeps are optionally substituted phenyls anBcpuséoeruesd Q are
pyrim di ne, pyridine or pyrazole rings. 15 These conpounds. and

phar maceuti cal conpositions thereof are useful for treating or preventing
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 osteopoi’esis, proliferative disorders,

i nfectious diseases and viral diseases. The conpositions are al so useful
in nmethods for preventing cell death and hyperplasia and therefore may be
used to treat or prevent 25 reperfusion/ischema in stroke, heart attacks,
and organ hypoxia. The conposit,] re_als i met hods for
preventing thronbin-induced pIa%gﬁggRQaggrgiat?gﬁgﬂ#ﬁéﬁconpositions are
especi ally useful WO 01/12621 PCT/ US00/ 22445 -8 for disorders such as
chroni c nyel ogenous | eukemia (CM.), rheumatoid arthritis, asthm

ostecarthritis, ischem a, Earkas 09w keerdfteund thal (@RHRPRGRIGE
i schem a, heart di,seas yeh I i ctd : gestive
heart failure, pgé[}ﬁl(fo%lnz I ﬁn@%ﬁcﬁ%@&n@%%o vclséngE I cel(fl{gz;cti vation

and neurodegenertdierwso fli sy deff e o DAl ED rDESCRI ¢34 N @—JRddE N-NVENTI ON 10

15 20 Thi's Ingenttleorpmipr{a?]}“lgierfasneosveJJl\ﬁarr.pOL'jI‘r}gesse compounds have the

general formula I:

hedl

X Y4

N7

I
where R' is H, CONH;, T(-R, or Tm-Ar?, n
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, autoimﬁune 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



and pharmaceutically acceptable derivatives thereof, that are useful as
JNK i nhi bitors. These conpounds have the general fornmula I: QNHRL XOZ Y
wher ei n: wov¥r/26es sel ected fromone of the follow ng: 2 2prer/Bsty/MRE O, cCR
N'N.CR NCRO N-CR\\ 2 3 RRRLis H CONH2, T(n)-R or T(n)-Ar2; Ris
an aliphatic or substituted aliphatic group; n is zero or one; Tis C(=0,
Co2, CONH, S(0)2, S (O 2NH, COCH2 or CH2; 25 each R2 is independently

sel ected from hydrogen, -R  -CHOR, -CH2OH, -CH=O -CH2SR, -CH2S (0) 2R
-CH2 (C=0) R, -CH2CRZR, -CH2CO2H, -CH2CN, =&+H2NHR, -CH2N (R) 2 , -CH=N-OR,
-CH=ENNHR, - CH=ENN(R) 2, - CHENNHCOR, - CH=ENNHCO2R, - CH=ENNHSO2R, -aryl, WO

01/ 12621 PCT/ US00/ 22445 -9 -substituted aryl, -CH2(aryl), -CH2(substituted
aryl) , -CH2NH2, L@H lexr FEhr oo NG IS I0US Granremsie
- CH2ZNHCO2R, - CH2 = (R = o2 - 1) , 5
-CH2(substituted het e)r bc§/%_{yi § = hae%tel?%%% yl % o?’%%%%ﬁ%%glg'

het erocycl yl ); eathckEmis, icaepandenivyr sél ectee Inohdimy dggrartR: COR
CR2Ror S(O'2R,,Gis Ror, Arl; 10 Arl is aryl, substituted aryl, aralkyl,
substituted aral kSFReRER erRREFY 1SR UBLT R 13 diyocardial |

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:

15 | Y

wherein:
X-Y-Z is selected from one of the following:
3 CR? 2
N._CR? O\N¢CR2 Ny NR o\c'f Ny CR
N

R' is H, CONHp, T(m-R, or T(m) -Ar?;

R is an aliphatic or substituted aliphatic group;

n is zero or one;

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

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

-CH,0R, -CH,0H, -CH=0, -CH;SR, -CH;S(O)2R, '
-CH,; (C=0)R, -CH,COzR, -CH,CO;H, -CH,CN, -CH,;NHR,
-CH,N(R),, -CH=N-OR, -CH=NNHR, -CH=NN(R)g,
-CH=NNHCOR, -CH=NNHCO;R, -CH=NNHSO,R, -aryl,



het erocyclyl, wherein Arl is optionally fused to a partially unsaturated
or fully unsaturated five to seven nenbered ring containing zero to three
15 heter madons2621 Q@ NH i s CLNH or wherein the H of Q NH i spopusanaidsy
replaced by R3; Ais Nor CR3; 20 Uis CR3, 0, S, or NR3; Ar 2 is aryl,
substituted aryl, heterocyclyl or substituted heterocyclyl, wherein Are is
optionally fused to a partially unsaturated or fully unsaturated five to
seven nmenbered ring 25 containing zero to three heteroatons; and wherein
each-substitutable carbon atomin Are, ind-uding the fused ring when
present, is optionally and i ndependently substituted by halo, R OR SR
OH, NO2, CN, NH2, NHR, N(R)2, NHCOR, 30 NHCONHR, NHCON(R)?2, NRCCR, NHOOZR
CO2R, C02H, COR ~ CORMRStOONLRFR arglo) 2RH: SoNEb) - StOR swWenRtest WO

01/ 12621 PCT/ US00/ 224 10 0) 21 er aturated carbon in
the fused ring is ?uygﬁér 8@”@% Iﬁ?bgﬁ Oﬁ?de§§%ﬁ§§§$H§ substituted by =0,
=S, =NNHR, =NNR2, =NeSRWHcHNHIOOR, —'ENMN@@ER,, =NNHETPRR ,0r- GENBPONERWher ei n
each substitutabl e n|tr en atomin Ar is optlonally substituted by R

COR, S(0)2R, or CO2RC (Rbe héﬁ@usﬁ?zmt‘he TSI BRERGOFEELNiLY i ons shal |
appl y unl ess gt he“’"'éﬁ [ i Sl ede ed MRt EF Sy c BV phat gﬁeté‘i?oé@@ljyf?re' n

means strai ght chai ned 10 branched or cyclic Cl-Cl2 hydrocarbons
preferably one to sbx easbbﬁs,ltwuedhh&n:erocm;[tyﬂél,y sat ur at ed

each R? is independently selected from hydrogen, R,
COR, CO2R or S(O)2R
G is R or Ar';

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 heteroatoms;

7 =\
//L;;jiNH " ’/Zﬁ;L\NH;

wherein the H of Q-NH is optionally replaced by R3;

Q-NH is

A is N or CR’;
20 U is CR?, 0, S, or NR’;
Ar? is aryl, substituted aryl, heterocyclyl or
substituted heterocyclyl, wherein Arzis
optionally fused to a partially unsaturated or
fuily unsaturated five to seven membered ring
25 containing zero to three heteroatoms; 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, NO;, CN, NH;, NHR, N(R);, NHCOR,
30 NHCONHR, NHCON(R);, NRCOR, NHCOz;R, COzR, COzH, COR,
CONHR, CON(R),, S(O)3R, SONH,, S(O)R, SO;NHR, or



or which contain one or nore units of unsaturation. For exanple, suitable
aliphatic groups include substituted or unsubstituted |inear, branched or
15 cycl i ovabkyde21 al kenyl , al kynyl groups and hybrids thereDUSenmM5aS
(cycl oal kyl ) al kyl, (cycl oal kenyl)al kyl or (cycloal kyl)al kenyl. The term
"al kyl" and "al koxy" used alone or as part of a larger noiety refers to
bot h straight and branched 20 chains containing one to twel ve carbon atons.
The terns "al kenyl"” and "al kynyl" used al one or as part of a |arger
moi ety shall include both straight and br&fched chains containing two to
tmelve carbon atons. The terns "hanaIkyI" "hal oal kenyl " and 25
"hal oal koxy" neans al kyl , al ken or al kox as the c¢

be,
substituted with ondiSHOdeRe AR o‘@lé‘?lrela‘?o ChT%t‘Pé‘?‘fﬁgh‘é? “1neEhe F,

d, Br, or 1. The tgray heh rQ%t@H&tHB%“éleoQaQ&ySaﬁad1%6@b€ndbﬂ€h9de any
oxi dized formof nitrogen and sul fur, 30 and the quaterni zed form of "any

basi ¢ nitrogen. Thesubsﬁﬁtaﬁyﬁbeus@d aPoneNBHRas =plRe. ofN-@R| ar ger noi ety

as in "aral kyl", ref WO 1 PCT/ 00/ 22445 -11 ring
groups having five f§&§8§gf ﬁﬁﬁéh%éfslg$%%% ﬁﬁﬁﬁyl benzyl,
1- napht hyl , 25naphthhbrelnaabbhagubstaadtabaathﬁaebbenaadohe&ﬁrgﬁ?ciéc

aromati c groups or heteroaryl groups such as_2-furanyl, 3- fura3¥l, N 5
i ni dazolyl, 2-ini da2BFyPPadlynsakesiyrtedsbynRdaZBRyl | (8) pR ox® F YR -

4-i soxazol yI 5- isoxazol ylag 2; 84|40y | 1th5a i Azl d@"de@mi’&% yl,
4- oxazol yl , 5-0xazo|y|, 2- pyrronI 3 pyrrolyl, 2-pyri 3-pyridyl,

4-pyridyl, 2 10 shairl mmbdy, unlmﬁrsi muigﬁlrwﬂqowmqu:meds gShe deezimmy| |
3-pyridazinyl, 2“&¥f%ﬁ%é@d ‘Eéfﬂégﬁﬂﬁéfeln means straight chained,
10 branched or cyclic C;-Ci; hydrocarbons, preferably
one to six carbons, which are completely saturated
or which contain one or more units of unsaturation.
For example, suitable aliphatic groups include
substituted or unsubstituted linear, branched or
15 cyclic alkyl, alkenyl, alkynyl groups and hybrids
thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alkyl or (cycloalkyl)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 "haloalkoxy" 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 quaternized form of any basic nitrogen.
The term “aryl”, used alone or as part of

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



5-thiazolyl, 5-tetrazolyl, 2.-triazolyl, 5-triazolyl, 2-thienyl, or
3-thienyl. Aryl groups also include fused polycyclic 15 aromatic ring
systens iwowhimbi a carbocyclic aromatic ring or heteroarpeT/useng2iss fused
to one.or nore other rings. Exanples include tetrahydronaphthyl,

benzi m dazol yl , benzot hienyl, benzofuranyl, indolyl, quinolinyl,
benzodi azepi nyl, 20 benzot hi azol yl, benzooxazol yl, benzi m dazol yl,
i soqui nolinyl, isoindolyl, acridinyl, benzoisoxazolyl, and the like. Al so
included within the scope of the term"aryt™, as it is used herein, 1is a

group in which one or rmre car bocycl ic aromatic 25 rings and/ or heteroaryl

rings are fused to a cIoaIk Qn-aro het er o

exanpl e, i ndanyl olrnqeq dr}(I) \éln p€]r %I %%%eerrfnm%@ %cysclfc%& ¥ ng" or
"het erocycl yl " rq:fmé@l 0 ]@em Arordpree HyIng zMnacﬁhtrng) nlclatdgsrﬁyal or nore
het eroat ons such as_nitrogen, oxygen or sulfur in the ring. The ring can be
five, six, sever‘?-rbfff 21 JHEDTRGIbEr NGB T IEEH ¢ AL G DS 19621

PCT/ US00/ 22445 - d{%ﬁ%c&%% sqyacﬂ of% k2ylf1&ra e i If‘&‘té‘ﬁgl I\Exarrpl es

i nclude 3-1H- ben2| m one ben2| dazol
2-tetrahydr of &r arlyrh,das’z-olt}el X aZ‘ry:dmmazcahy]l " Q-Mdaaiwk},rb,pyr anyl ,

t et rahydropyrany r opyr an rah dr ot hi_op ﬁnyl

3-t et rahydr ot hi oph alH}”IIJD'r pﬁ z%l—yr{lur 2L ¥or phol i no,  2-
t hi onor phol i no, agékmﬁholzr&iacﬂléﬂulwr mm:lxa&azolnpyr rolidinyl,
2-pyrrolidinyl, 3-pyrrolidinyl, 1 10 piperazinyl, 2-piperazinyl,

1-pi peridinyl , 20%azsdnilyi riioxazgdivder ixtianAzo el Feraknadyl.4-3-
pyrrolyl, 2-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,
isoquinolinyl, isoindolyl, acridinyl,
benzoisoxazolyl, and the like. Also included within
the 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 heteroatoms such as nitrogen,

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

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



t hi azol i di nyl, diazolonyl, N-substituted diazolonyl, 1-phthalimdinyl,
benzoxane, benzotriazol-I-yl, benzopyrrolidine, benzopiperidine,

benzoxol avep1/iBs2benzot hi ol ane, and benzot hi ane. A conmpounBCDUSt0M2345
invention may contain a ring that is fused to a partially saturated or
fully wunsaturated five to seven nenbered ring containing zero to three
het eroatons. Such a fused ring may be 20 an aromatic or non-aronmatic
nonocyclic ring, exanples of which include the aryl and heterocyclic
rings described above. An aryl group (carbd@yclic and heterocyclic) or an
aral kyl group, such as benzyl or 25 phenethyl, may contain one or nore
substituents. Exanples of suitable substltuents on the unsaturated carbon
atom of an aryl gFéBf.i fEFhdesadhgyedenlkyR or gromabif rSpg-- SR protected

{2 20 BB 5 HRp e g e SR S0,

- NHOO2R cozR B@ﬁh{;mldéﬁﬁl 2ashHR 2- COMNERNPAro BUBRARL , - SONH2, - S(O) R, WD
01/ 12621 PCT/USOO/2244g or Fkéa% R, __where 5 is an aliphatic
group or a substFEGLFE ygFPBHﬁ?P¥ gr%ubetﬁ Bﬂ%??%ygro p or a

non-aromati c shet @é@%&ﬁ%&ﬁoﬁyﬂﬂnﬁy £OPLAL AN PALoRYr ARy e, Sasubsti tuents.
Exanpl es of suitable substituents on the saturated carbon of an aliphatic

group or of a nohebrahuerethéorheeyt!id-rehgahvidrateienbseyli sted above

fol lowng <o, —oongRoRibe SileBinefi 8l PR Y B3R -iscer. o

=NR. thiomorpholino, 3-thiomorpholino, 4-thiomorpholino,

l-pyrrolidinyl, 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 heterocatoms. 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,
~-OR, -OH, -SH, -SR, protected OH (such as acyloxy),
phenyl (Ph), substituted Ph, -OPh, substituted

30 -OPh, -NO, -CN, -NH,, -NHR, -N(R)2, -NHCOR,
-NHCONHR, ~-NHCON(R),, -NRCOR, -NHCOzR, -COzR, -CO:H,
-COR, -CONHR, -CON(R)z, -S(0O);R, -SONH;, -S(O)R



A substitutable nitrogen on an aromatic or non-aromatic heterocyclic ring
may be optionally substituted. Suitable substituents on the nitrogen 15

i ncl ude YOGOR6215(0) 2R, and CO2R, where R is an aliphatieCOusen22es5 a
substituted aliphatic group. Conpounds derived by nmaking isosteric or

bi oi sosteric replacenents of carboxylic acid or ester noieties of
conpounds descri bed herein are 20 within the scope of this invention.

| sosteres, which result fromthe exchange of an atomor group of atons to
create a new conpound with sinmilar biologtéal properties to the parent
carboxylic acid or ester, are known in the art. The bioisosteric 25

repl acenent nmay be physicochem cally or topol ogically_ based. An exanple of
an isosteric repT%gé\%@nt For M@ BBxyrheracRdlf samonsPRakiRy B OUBUCh as

CONHSC2Me. |t wi Igrbé{a ApPar Nt L@ fo%ﬁéﬁj_ié egdr(; the 30 art that certain
y S

conpounds of this invention may exi in tautomeric fornms or hydrated
forms, all such fornms of tire abiploamnts deiumy wmi tahinpr-hergoapec WO 01/ 12621

PCT/ US00/ 22445 -14 of the jnhvention. Unless otherw se stated, structures
depi cted herein eet%q%%y?je]a%tr{%giWu%%“tadﬂ YAer®odtenTcal forns of the

structure; i.6., dlstiRRasksS comtdgprad i onssdiareRchhasyrmeidhes cepter. S

Therefore, single stereochem cal isoners as well as enantioneric and
di ast ereoneri ¢ nithursstwiater cypreeemt cohpoluidntare gieuR rex hef sktope of

(1, haseron Sphesh gileunee, gl sl sl wien denigiad feselg e,
or nore isotopi ciddwe efurn died wismurdtod eaiplre, soortpamdsn 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(0O)3R, and CO3;R, where R is an
aliphatic group or a substituted aliphatic group.

Compounds derived by making isosteric or
bioisosteric 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 bioisosteric

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

It will be apparent to one 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



havi ng the present structures except for the replacenent of a hydrogen by
a deuteriumor tritium or the replacenent of a carbon by a 13C or 14C 15
enri ched wanbow2are within the scope of,this invention. BoChsemmpasunds are
useful, for exanple, as analytical tools or probes in biological assays.
One enbodi ment of this invention relates to conpounds of fornmula | where
the XYZ-containing 20 ring is an isoxazole, as shown by the general
formula A below QNHRL A where R2 is preferably alkyl, such as nethyl,
or CH2(heterocyclyl), such as CH2(N norphbfinyl); Gis 25 preferably Arl:
and R1 is preferably T(n)-Ar2 or T(n)- R wherein n is nost preferably
zero. Most preferred are those conpounds V\/n re G RlL, and_.R2 are as just

described, and QONH FRe PR | HHESH CIRTIBRF i HidfF% where the NH i s
at the 2 positi Or}sguc@igré@%éﬁﬂﬂzem&jélg%je RGH JSU2R 445 11 e Q NH

is an amino pyrazole: H N NH-% N Table 1 bel ow shows representative 5
exanpl es of | A C(nﬂ:)bmmrewr@r@nigals oy iafi dilvee, stpygtiwier bre pyrighwl e and

Rlis Ar2, represignt eéi §) conPJ.guraatlons f%r el\él_clzhAraZSY]ﬁ%nelélﬁlC 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:

Q-NH-R'
I\/\O\ i IA

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

CH; (heterocyclyl), such as CH;(N-morpholinyl); G is
25 preferably Ar'; and R! is preferably T -Ar? or Ty, -

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 QL Q2 @ 15 Table 1. Exanples of Conpounds of Forrmula I1A RL (when Ar 2
is Rl) No. GQRRRBRAR5R6R || A- 1PhQLMeHHHHH | | A- 2Ph01MeHHOVEHH

| I A- 3PhOMebiDMsVEHH | | A- 4PhO1MeMeHHHH WO 01/ 12621 - 16 PCRCUSSNN/224545

No. GOR2R3RAR5R6R7 | 1 A- 5PhQLMeMeHCONH2HH | 1 A- 6 PhQLMe Me HCNHH

| A- 7PhQLMeHCNHHH |1 A- 8PhQLMeMeFHHH |1 A- 9PhQLMeMeHFHH | 1 A- 10PhQLMe CF3HHHH
| A-114- F- PhQLMeHHHHH |1 A- 122, 3- MeO 2- PhQLMeHHHHH |1 A- 132, 4- MeO
PhQLMeHHHHH || A- 142-d - PhQLMeHHHHH |1 A- 153, 4- C12- PhQLMeHHHHH

| A- 16PhO2Et HCNHHH | | A- 17PhQEt HO0 2HHHH FRA-18PhQ2Me HFHHH

I A- 19PhQ2MeHHFHH | 1 A- 20PhQ@MeHHCOVEHH | | A- 21PhQ2 Me HHCOPhHH

| A- 22Et QLMeHHHHH |1 A- 23PhCH OCHZ-C%NEHHHHH

— =N

or Q-NH is an amino pyrazole:
H

N

. NH
N
)__/7/

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-NHAP
/\
N\O RQ
10 IIA
' H

N N
7 N 74 N
L o

Q1 Q2 Q3

15 Table 1. Examples of Compounds of Formula IIA

rRE R*
R1 = <\I :> RS

R” R® (when Ar? is RY)
No. G Q R? R? R* R® R® | R’
IHA-1 Ph Q1 Me H H H H H
lHA-2 Ph Q1 Me H H OMe H H
HA-3 Ph Q1 Me H OMe OMe , H H
I1A-4 Ph (@] Me Me H H H H




I 24Ph02MeHHCONH2HH | 1 A- 253- F- PnQLMeHCNHHH | 1 A- 263- F- PhQLMe HHCNHH

I 273- F- PhQLMeHFHHH || A- 283- F- PhnQLMeHHFHH | | A- 293- F- Phal MeHVe CNHH

I 303- W@hQiAeHFCNHH | | A- 313- F- PhnQLMeHHSMeHH | | A- 32 Ph QLMEFHESI43445

I 33PhQLMeHFHHH |1 A- 34PhQLMeHHCNHH | 1 A- 35PhQLMeHHCOMVEHH | | A- 36PhQLMeHCH=C
HHH H |1 A- 37PhQLMeHSMeHHH | 1 A- 38PhQLMeHMeCNHH SUBSTI TUTE SHEET ( RULE 26) WO
01/ 12621 -17 PCT/ USOQ 22445 No. GQRRR3RARSRERT | | A- 39PhQLMe HOOME HHH

|1

|1

|1

|1

A
A
A
A
H

40PhQ2Et HHHHH | 1 A- 41PhQLMeOVEHHHH | | A- 42PhQLMe HHFHH

ﬁ: 43Ph QR Me HEERHHHH—H-A—44PROHNVE HHPRHH-H-A—45Ph Iwﬁe — >

A- 46 PhQLVOHSMVEHH | | AS47PhQR MEHHOVERH |1 1 A- 48P Ve HHH FhQL MeBIVEHHCNH

A- 50PhQRIVEHCO VERFAH —
lIA-5 Ph Qi Me Me H CONH, H H
lIA-6 Ph Q1 Me Me H CN H H
IA-7 Ph Q1 Me H CN H H H
lIA-8 Ph Q1 Me Me F H H H
11A-9 Ph Q1 Me Me H F ‘H H
11A-10 Ph Q1 Me CF; H H H H
HA-11 4-F-Ph M Me H H H H H
11A-12 2,3-(MeQ),-Ph Q1 Me H H H H H
11A-13 2,4-(MeQ),-Ph Q1 Me H H H H H
1A-14 2-CI-Ph Q1 Me H H H H H
IA-15 3,4- Cl-Ph Q1 Me H H H H H
IIA-16 Ph Q2 Et H CN H H H
IA-17 Ph Q2 Et H CO-H H H H
11A-18 Ph Q2 Me H F H H H
1A-19 Ph Q2 Me H H F H H
11A-20 Ph Q2 Me H H COMe H H
l1A-21 Ph Q2 Me H H COPh H H
1A-22 Et Q1 Me H H H H H
IA-23 PhCH,OCH,- Q1 Me H H H H H
11A-24 Ph Q2 Me H H CONH, H H
I1A-25 3-F-Ph Q1 Me H CN H H H
lIA-26 3-F-Ph Q1 Me H CN H H
11A-27 3-F-Ph Q1 Me H F H H
11A-28 3-F-Ph Q1 Me H F H H
lIA-29 3-F-Ph Q1 Me H Me CN H H
11A-30 3-F-Ph Q1 Me H F CN H H
11A-31 3-F-Ph 0] Me H H SMe H H
11A-32 Ph Q1 Me H F CN H H
11A-33 Ph Q1 Me H F H H H
1A-34 Ph Q1 Me H H CN H H
IA-35 Ph Q1 Me H H COMe H H
IIA-36 Ph Q1 Me H CH=C H H H

H

11A-37 Ph Q1 Me H SMe H H H
11A-38 Ph Q1 Me H Me CN H H

SUBSTITUTE SHEET (RULE 26)



| A-51PhQLMeFHHCNH | | A- 52PhQ@2MeHHHHH | | A- 53Ph02MeHHCO 2HHH

| A- 54PhQLMeMeHCNHH |1 A- 552- F- PhQLMeHHHHH | | A- 56PhQLMe FHFHH

| A- 57Ph@tdveivEre@ONH2HH | | A- 58PhQLMeMeCl HHH | | A- 59PhQL Me FHPERIUS00/22445
| A-602, 6- F2- PhQLMeHHHHH |1 A- 61PhO1MeMeHOMEHH | 1 A- 62PhQLMe OV HHHH

| A- 63PhQLMeHHSO MeHH | | A- 64Ph02MeHHCO2MeHH | | A- 65Ph QL MeNO2 HHHH

| A- 663- F- PhQLMeHHHHH | | A- 67PhQ2MeHONHHH T4 A= 68 PhQ2 Me HHCNHH

| A- 69PhQLMeCH: C HHHH H |1 A- 70PhQLMeMeFHHH | 1 A- 71PhQLMeCl HHOMeH

| A-

|
|
|
|
|
|
|
|
PCT/ USCQO 22465 No. GORZRERARSRER7A! | |- 3 Ph G Ve OMAIHOE HR
|
|

72PhQLNeHVe OMeHH-SUBSTH TUTE—SHEET—{ RULE.26)—WO-01/ 1262 e
| A- 742, 5- FZ-Phal HHHHH TTA-152- CI | 6- F-Phal HHHHH[ T T A- /762-Cl - Phal HHHH
| A- 773, 4- ¢18:38n01 e HHHRIN Qr | Me | H | COMe H H H

1A-40 Ph Q2 Et H H H H H
l1A-41 Ph Q1 Me OMe H H H H
11A-42 Ph Q1 Me H H F H H
11A-43 Ph Q2 Me H CO.H H H H
IA-44 Ph Q1 Me H H Ph H H
I1A-45 Ph Q1 Me H Me H Me H
IA-46 Ph Q1 Me H H SMe H H
1A-47 Ph Q2 Me H H OMe H H
IIA-48 Ph Q2 Me H OMe H H H

Ph Q1 Me OMe H H CN H
11A-50 Ph Q2 Me H CO,Me H H H
IIA-51 Ph Q1 Me F H H CN H
lIA-52 Ph Q2 Me H H H H
lIA-53 Ph Q2 Me H H CO.H H H
11A-54 Ph Q1 Me Me H CN H H
lIA-55 2-F-Ph 0] Me H H H H
lIA-56 Ph Q1 Me F H F H H
I1A-57 Ph Q1 Me Me H CONH, H H
II1A-58 Ph Q1 Me Me Cl H H H
1|1A-59 Ph Q1 Me F H H H H
11A-60 2,6-F»-Ph Q1 Me H H H H
11A-61 Ph Q1 Me Me H OMe H H
1A-62 Ph Q1 Me OMe H H H H
11A-63 Ph Q1 Me H H SO;Me H H
I1A-64 Ph Q2 Me H H CO.Me H H
I1A-65 Ph Q1 Me NO, H H H H
|A-66 3-F-Ph Q1 Me H H H H H
IA-67 Ph Q2 Me H CN H H H
11A-68 Ph Q2 Me H H CN H H
IIA-69 Ph (@} Me | CH:.C H H H H

H

11A-70 Ph @] Me Me F H H H
IA-71 Ph Q1 Me Cl H H OMe H
I1A-72 Ph Q1 Me H Me OMe H H

SUBSTITUTE SHEET (RULE 26)



| 1 A- 78PhQLMeMeHFHH | | A- 792- Br - PhQLMeHHHHH | | A- 802, 3- F2- PhQlMeHHHHH

| 1 A-81PhO1MeSMeHHHH | | A- 823- CF - PhQLMeHHHHH | | A- 833, 5- F2- PhQl Me HHHHH

| 1 A- 842, Gv@aR176bQLMeHHHHH |1 A- 852, 3 Me0 - PhO1MeHHHHH | | A- BéMeQiokizidsHHH

I1A-87c clo ro | QLMeHHHHH |1 A-88c cl ohex | al MeHHHHH || A- 892, 4- MeO

- Phal MeHHHHH | | A- 90t - but yl QLMeHHHHH | 1 A- 912, 6- F2- PhQlLMe HHCOMe HH

|1 A-922, 6- F2- PhQLMEHCNHHH |1 A- 932, 6- F2- Phal # HHONHH

| 1 A-942, 6- F2- PAQLMeHFHHH | | A- 952; 6- F2- PhQLMeHHFHH | | A- 962, 6- F2- PhQLMe HCNFHH

|1 A- 972, 6- F2—Phat-MeHHSME HH-H-A—98PRERMEHHNME 2 HH-HAT 99 PR GR Ve HNGR HiHH-

| | A- 100PhQ2MPHNHACHHH | 18A- 101Ph@MeHNBR2 HHHRT | A- 1FE)2PhQ1ﬁ§HMaH R

: : ﬁ: igg? S] i'.ﬂr?élwe EI I ::A?’f%?izi(f?'éﬂlgﬁ%ﬁ?@ﬁs&@ﬁéﬂéﬁii@z Qlery FJ E 26)

WD 01/ 12621 11A7R PC/ USSOEL-PR445 Q1 Me H H H H H
IA-75 2-Cl-6-F-Ph Qi Me H H H H H
IA-76 2-Cl-Ph Qi Me H H H H H
lIA-77 3,4-Cl,-Ph Qi Me | H H H H H
IA-78 Ph Q1 Me | Me H F H H
IA-79 2-Br-Ph Q1 Me H H H H H
IA-80 2,3-F,-Ph Q1 Me | H H H H H
IA-81 Ph Q1 Me | SMe H H H H
IA-82 3-CF3-Ph Q1 Me H H H H H
IIA-83 3,5-Fo-Ph Q1 Me | H H H H H
lIA-84 2,6-Cl,-Ph Q1 Me | H H H H H
11A-85 2,3-(Me0),-Ph Q1 Me H H H " H H
11A-86 Me Q1 Me H H H H H
11A-87 cyclopropyl Q1 Me H H H H H
11A-88 cyclohexyl Q1 Me H H H H H
IIA-89 2,4-(MeO),-Ph | Q1 Me H H H H H
1A-90 t-butyl Q1 Me H H H H H
IA-91 2,6-F,-Ph Q1 Me H H COMe H H
lIA-92 2,6-F»-Ph Q1 Me H CN H H H
IA-93 2,6-F,-Ph Q1 Me | H H CN H H
IIA-94 2,6-F,-Ph Q1 Me H F H H
lIA-95 2,6-F»-Ph Q1 Me H H H H
IA-96 2,6-F,-Ph Q1 Me H CN H H
IA-97 2,6-Fo-Ph Q1 Me H H SMe H H
IA-98 Ph Q@ | Me | H H NMe, H H
1A-99 Ph Q2 | Me H NO, H H H
IA-100 Ph Q2 | Me H | NHAc H H H
lIA-101 Ph Q2 | Me H NH, H H H
1A-102 Ph Qi Me H Me H H H
lIA-103 Ph Qi Me H H Me H H
I1A-104 2-Me-Ph Qi Me H H H H H
lIA-105 2-Me-Ph Q1 Me | H F CN H H
IA-106 2-Me-Ph Q1 Me H F H H H
IA-107 2-Me-Ph Q1 Me H H CN H H

SUBSTITUTE SHEET (RULE 26)



No. GAaR2R3RARSR6R7 | | A- 1082- Me- PhQLMeHVEHHH |1 A- 1092- Me- PhQLMe HCNHHH
| I A-1102- CF3- PhOLMEHFCNHH | | A- 1112- CF3- PhQLMe HCNHHH
| | A- 1122 3@58r/PletL MEHHHHH | 1 A- 1133, 4- (OCH20) - O1MeHFCNHH PRCT/US00/22445
| | A-1143, 4- (OCH20) - QLMEHCNHHH Ph |1 A- 1153, 4- (OCH20) - QLMeEHHHHH Ph
1 A-1160CD~ QLMeN 2 314- (OCH20) bis-N, '-4-cyan phenyl
| I A-1173-013n- PhQLMeHFCNHH | | A- 1183- 013n- Ve HCNHHH
| I A-1193- 013n- Phal MeHHHHH | | A- 1203- NO2- Phal MeHFCNHH
| | A- 1213- N@=PhBtivEbs—N——4Tcyan—phepy A 1223-NOo—Phalve HENHHH:
|1 A- 1233- NO9%Phal MeHHHHS 11 A- 1249- o\ BhQuMBHECNHR 11| A- 53] oNBPh @ B HHONHH
| I A- 1263- CN\F,PhQLVMEFCNERH LI A- 1273- ONF PhQLVERHHAH, TTA- 1283- NO -.Ph Cco
Et HH | 1 A- 1'.é'§h'%+P.Q1?c'.M HiHH e e 1 ho P cmMSoop i H PP
1A-109 2-Me-Ph Ql | Me | H CN H H H
I1A-110 2-CF4-Ph Q1 | Me | H F CN H H
IA-111 2-CF4-Ph Qt | Me | H CN H H H
IA-112 2-CFy-Ph Q1 | Me | H H H H
IA-113 | 3,4-OCH0)- | Q1 | Me | H F CN H H
Ph
iA-114 | 3,4-(OCH0)- | Q1 | Me | H CN H H H
Ph
IA-115 | 3,4-OCH0)- | Q1 | Me | H H H H H
Ph
lIA-116 é:@\ Q1 Me
<$\CN>2
3,4-(OCH,0)
bis-N,N’-4-cyanophenyl
IA-117 3-OBn-Ph Qt | Me H F cN_ | H H
IA-118 3-OBn-Ph Qt | Me H CN H H H
I1A-119 3-OBn-Ph Q1 Me H H H H H
1A-120 3-NO,-Ph Q1 | Me H F CN | H H
1A-121 3-NO,-Ph Q1 Me bis-N,N’-4-cyanophenyl
IA-122 3-NO,-Ph Q1 | Me H CN H H H
lIA-123 3-NO,-Ph Q1 | Me H H H H
1A-124 3-CN-Ph Q1 | Me H F CN | H H
I1A-125 3-CN-Ph Q1 Me H CN H H
IA-126 3-CN-Ph Qt | Me H CN H H H
IA-127 3-CN-Ph Qi | Me H H H H H
IA-128 3-NO,-Ph Qt | Me H H | cCoEt | H H
l1A-129 3-CN-Ph Q1 Me H CO, H H H
Me
lIA-130 Ph Qt | Me H |CO, H H H
Et
11A-131 Ph Q1 Me N H NO, H H
IA-132 Ph Q2 | Me \O/\,COQH
1A-133 Ph Q2 | Me \@/\COZH
1A-134 Ph Q2 | Me H |CH, H H H
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HHH Et 11 A-131PhQLMeNHNO2HH | | A- 132Ph02Me" ~10~ 02H |1 A- 133PhQ2Me02H

1 A- 134Ph02MeHCH2HHH SUBSTI TUTE SHEET (RULE 26) WD 01/ 12621 PCT/ USOQ 22445
-20 No. CRZRBREBRBR6R7 OH |1 A- 135PhQ@2Me" **~0 aON'**"CO2Bu HPCT/US00/22445

Il A- 136 PhQBMeHCNHHH | 1 A- 137Ph@BMeHHCNHH | | A- 138Ph@BMeHCOM HHH e For
compounds of Formula Il A where RL is phenyl, preferred phenyl substituents
are selected from hydrogen and one or nore“hal o, aliphatic, substituted

al i phatic (preferably haloal kyl), 5 al koxy, CN, CO2H, C02(al kyl),

S(al kyl ), NHZ; atkyt)—902Catkyl TS pheny) e Ne2—FPrefrerted G
groups are |Menyl fings%ptional®y suBstjtBted Rith oRe of nBre |gRoups
i ndependent]ly selected from alkyl,[alkoky or habwwgen. 10 [Exafpl es of
conpounds of | E a Il A where¢ other than phenyl _are shown beljow in
Tabl e 2. Tabl”gq%guExarrp s of [Co oufm% of Forrru N (Wl is other han
phenyl) 15|N o) M’\COJBU
IIA-136 Ph Q3 Me H CN H H H
11A-137 Ph Q3 Me H H CN H H
IIA-138 Ph Qs 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 halocalkyl),
5 alkoxy, CN, COzH, COz(alkyl), S(alkyl), CONH,,
CO(alkyl), SOz(alkyl), CO(phenyl), or NO,. Preferred
G groups are phenyl rings optionally substituted
with one or more groups independently selected from
alkyl, alkoxy or halogen.
10 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
N
/ H—NH-R'
G —A
7\
N*O CH3

ITIA (R! is other than phenyl)

No. G A R’

lIAA-1 Ph CH =
L
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%' CH3 I1A (RL is other than phenyl) No.GARL || AA-1PhCH SUBSTI TUTE SHEET
(RULE 26) WD 01/12621 -21 PCT/ USOQ 22445 No. GAR |1 AA-2PhCH\ OCH3

| | AA- 3PhNG@YB1/I36AA- 4PhN | | AA- 5PhNN | | AA- 6PhNNI | | AA- 7PhN | besusiinyhusCH3

| | AA- 93- F- PANMOCH3 | | AA- 10PhNVOCH3 | | AA- 11PhN | | AA- 12PhN, N CH3 | | AA- 13PhNo
| | AA- 142, 6- F2- PANME | | AA- 15PhNmB0 | | AA- 16PhNL7, k || k CO2M e SUBSTI TUTE
SHEET (RULE 26) WD 01/12621 -22 PCT/ USOQ 22445 No. GAR |1 AA-17PhNMeO | \ \
| 1 AA- 18PhNVEO | \ \ || AA-192- Me- PhN=Me

No. G A R’

IAA-2 Ph CH —<i}~OCH3

HAA-3 Ph N ‘

IIAA-4 Ph N \@
IAA-5 Ph N =
n

IIAA-6 Ph N

AA-7 Ph N

Ny

s

[1AA-8 Ph N \Ti:IfTL
N”CHs

IIAA-9 3-F-Ph N \Ei(:L
OCHg
IIAA-10 Ph N \T::[th
OCH3
IIAA-11 Ph N \I::[%i
HAA-12 Ph N /N'
=
CHs

IIAA-13 Ph N '
lHAA-14 2,6-F»-Ph N
OMe

IIAA-15 Ph N

IIAA-16 Ph N 00
COgMe
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|1 AA-202- Me-PhN\ \ "N Me 11 AA-21INI \ ~ N Me || AA-223- NO2- PhAN~ N Me
| 1 AA- 233- CN- PhN~-Me | | AA- 24PhN | | AA- 25PhN | | AA- 26PhNN | | | AA- 27PhN
| 1 AA- 28Piwo b1//a8229PhN | | AA- 30PhN SUBSTI TUTE SHEET (RULE 2BQTN&RAE2621 - 23
PCT/ USQQ 22445 No. GARL |1 AA-31PhNNUJ 01 |1 AA-32PhN | 1 AA- 33PhN | | AA- 34PhN

I I AA- 35PhNO | | AA- 36PhN*** O OH || AA-37Ph0 Y~le |1 AA-38PhN || AA- 39PhCH

I I AA- 40PhCHN Preferred | IA conpounds are Those where Arl is an
unsubstituted phenyl or a phenyl substituted with one or nore hal o, alkyl
or al koxy. pNbore—preferred
No. G A R’

IIAA-17 Ph N
“”e"

HAA-18 Ph N
MeO
IHAA-19 2-Me-Ph N
OMe

HAA-20 2-Me-Ph N

[IAA-21 QD\ N
N™ "Me
HAA-22 3-NO,-Ph N '
[IAA-23 3-CN-Ph N
JSeW

[HAA-24 Ph N \O
I1AA-25 Ph N @
I1AA-26 Ph N NN

IAA-27 Ph N
O

IAA-28 Ph N \/\,\D

11AA-29 Ph N \/Q

1IAA-30 Ph N v(>
L
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5 Il A conpounds are those where Art is as just described, and Ar 2 is a
napht hyl or phenyl optionally substituted with one or nore hal o, alkyl,
al koxy, Ivabomideyl , carboxyl, al koxycarbonyl, cyano, or CON:RUS00R2445N0

i ndanone (as in conpound I1AA-11). Also 10 pref erred are Il A conpounds
where R1 is an optionally substituted al k or optionally substituted

cycl oal kyl, nore preferably al koxyal kyl , TI TUTE SHEET (RULE 26) WO
01/ 12621 PCT/ US00/ 22445 -24 al koxycar bonyI al kyl , hydroxyal kyl ,
pyri di nyl al kyt atkoxyeyetoaky—alkgxycar bun_yl eyetoatkyt—or

hydr oxycycl Jal kyINoExarrpI es @ theseApreferred conpoRhds include |1 AA-24,

I 1 AA- 33 t hrpugh L;I AA- 38 and ITAA-40. One enbodinent of this
i nvention rel at d6A ocorrpouﬁs off fornqula I A where ¥s a pyrimdinel ring
and R1 is TfAr2 where T ifs selected fromCO  CO2, 25(0)2, S (0)]| 2NH
COCH2 and CH2 . Wen Rl ijs 10 T-An2, preferred conpoundg_are those where T
is C(=0, represented by formula|lllA| Table 3 below shpws representative
exanpl es of (HH+A—~compourtds— OO QO NH—TRAt+— QO NHAAz—15—=N-Ct—or—2Tabl e
3. Exanpl es| of 1IWASB2Conpound&hl IIA a8 \CI

N

IAA-33 Ph N YOH
IHAA-34 Ph N \l/\ox

lIAA-35 Ph N \r\n,OV
o]

1IAA-36 Ph N

EJL’OH
I1AA-37 Ph N \r\n,OH
0
IIAA-38 Ph N \(:\L
0

IIAA-39 Ph CH N/\

o

IIAA-40 Ph CH N
O

Preferred IIA compounds are those where ar! is

§

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-11). Also

10 preferred are IIA compounds where R! is an optionally
substituted alkyl or optionally substituted
cycloalkyl, more preferably alkoxyalkyl,
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Ar2 No. Ar QRRRARRb 1|1 A- 1phenyl QLHHHHH | 1| A- 2phenyl QLBr HHHH

1l A-3phenyl QLFHHHH 111 A- 4phenyl QLCI HHHH 1 | | A- 5phenyl 01CH3HHHH

11 A- 6pheamy b{i2deH3HHH 111 A- 7phenyl QLHHOCH3HH | | | A- 8pheny| BAHOSMRRELH3HH
UBSTI TUTE SHEET (RULE 26) WO 01/12621 -25 PCT/ USQOQ 22445 Ar2 No. Ar QRRRARR

I 1 A-9phenyl QLOC HOCH3HH H3 111 A- 10phenyl HHHOCH H33

[l A-11phenyl QLHHCNHH |11 A- 125-f1 uorophen%gHHOCHSHH

I 1 A- 13phenyl QlHOCHSOCHSOC H H3 11l A 14phenyl al HHFHH 111 A- 15phenylal Ar2 is

thienyl 111A-16phen 11S. 13- Gx0-] n- 5- IIIA17h Wi, r2is

pyridyl 111A Tstes %&’nﬁ%ﬁ%&ﬁﬂoﬁ%ﬁﬁ% i 20N lql HOCHBHHH

| A- 202- CH3- pherylk@kgdX i kyl, alkoxycarbonylcycloalkyl, or
hydroxycycloalkyl. Examples of these preferred

S
I
I
I
2-
4-
I

compounds include IIAA-24, IIAA-33 through IIAA-36,
5 ITAA-38 and IIAA-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)z, S(O),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 IIIA compounds.

0
3
Q-NH Ar! Q—NHJ\Arz
7/ \S N>/ \S
CH3 5 ~ CH3

R or ®) IIIA
15
N N %
§/;'\:>._ /_\ N\ )
Q1 Q2 Q3
Table 3. Examples of IIIA Compounds
Ar’
No. Ar’ Q | R R’ R’ R’ R®
HIA-1 phenyl Qi H H H H H
1lA-2 phenyl Q1 Br H H H H
INMA-3 phenyl Qf F H H H H
IA-4 phenyl Q1 Cl H H H H
llIA-5 phenyl Q1 | CH; H H H H
A-6 phenyl Q1 H CHs H H H
IA-7 phenyl Q1 H H OCH;, H H
IHA-8 phenyl Q1 H OCH; OCH; H H
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11 A-212- CH3- phenyl QLHOCH3HOCH3H I | | A- 222- CF3- phenyl al HOCH3OCH3OCH3H

1l A-232- CF3- phenyl al HOCH3HHH | | | A- 242- CF3- phenyl QLHHOCH3HH

11 A- 2523@p8t/pleeny| al HOCH3HOCH3H |11 A- 26benzo[ 3, 5] di oxol ee HOSMRIREH3 OCH3H

[11A-27benzo[ 3, 5] di oxol eQLHOCH3HHH |1 | A- 28benzo[ 3, 5] di oxol e QLHHOCH3HH

1l A-29benzo[ 3, 5] di oxol eQLHOCH3HOCH3H I 1 | A— 303- benzyl oxy-

phenyl QLHOCH3OCH3OCH3H | I | A- 313- benzyl oxy~ Bﬁenyl QLHOCH3HHH

|1l A-323- benzyl oxy -phenyl QLHHOCH3HH | | | A- 333- benzyl oxy phenyl QLHOCH3HOCH3H

I 1l A- 343- ni t r gphemra-HECH3OCH3GEH3IHHHHH-A-B353—nit+epheny-QHHOCH3IHHH

11 A~-363-nitr }..l"bei"yi Qﬂ. HeCH3IHH - HA-343= it “hcnﬁa al H\J&H v w =y B

| 1l A- 383- cyangphenytatbHOCHS BOCHIHH A= 93-¢yanopteny Ot SHHH

| 11 A- 403- cyandgdh&Ry! al HHOCH3MEY' 1 A- 4139 yh j_iphen{/"l QJH%%HOCI‘%H stBS[TI TUTE

SHEET (RULE 26) WD 01/112621 -26 PCT/USQQY 2 Ar NolArQR2 R RR

11 A-42phenyl QUHOOH3IHACH3H | pheAyl43pheriy QOQLHANHHH HI | A- 44phenyHQLHBICE2M HH e

I 11 A-453-f1 uorjophenyl QIHCI HHH 1| | A- 463- f | upribphenyl al|HOCH3HIHH 3
NA-11 phenyl Q1 H H CN H H
MA-12 5-fluorophenyl Ql | H H OCH; H H
MA-13 phenyl Q1 | H | OCH; | OCH; |OC H

Hs

HA-14 phenyl Q1 H H F H H
IA-15 phenyl Q1 AP is 2-thienyl
NA-16 phenyl Q1 AP is 1-oxo-indan-5-yl
MNA-17 phenyl Q1 A is 4-pyridyl
l1A-18 2-CHs-phenyl Q1 H OCH; | OCH; | OCHj H
NA-19 * 2-CHg-phenyl Q1 H | OCH, H H H
IA-20 2-CHgy-phenyl Q1 H H OCHj H H
IA-21 2-CHg-phenyl Qi H OCHj H OCH; | H
ll1A-22 2-CF3-phenyl Q1 H OCH; | OCH; | OCHj, H
INA-23 2-CF4-phenyl Q1 H OCH,4 H H H
IHA-24 2-CF3-phenyl Q1 H H OCHjz H H
HIA-25 2-CF3-phenyl Q1 H OCH;, H OCH3 H
IA-26 benzo[3,5]dioxole Q1 H OCH; | OCH; | OCHj, H
A-27 benzo[3,5]dioxole Qi H OCH; H H H
l1A-28 benzo[3,5]dioxole Q1 H H OCH; H H
111A-29 benzo[3,5]dioxole Q1 H OCH;4 H OCHgs4 H
MA-30 3-benzyloxy- phenyl Q1 H OCH; | OCH; | OCH; | H
IA-31 3-benzyloxy- phenyl Q1 H OCH;4 H H H
I1A-32 3-benzyloxy -phenyl Qi H H OCH; H H
HIA-33 3-benzyloxy-phenyl Q1 H OCH; H OCH; | H
1A-34 3-nitrophenyl Q1 H OCH; | OCH; | OCHjs H
IMA-35 3-nitrophenyl Q1 H OCH; H H H
l1IA-36 3-nitrophenyl Q1 H H OCHj H H
IIA-37 3-nitrophenyl 0] H OCH;, H OCH3 H
1IIA-38 3-cyanophenyl 1 H OCH; | OCH; | OCHj, H
11A-39 3-cyanophenyl Q1 H OCHs H H H
I1A-40 3-cyanophenyl Q1 H H OCH; H H
llIA-41 3-cyanophenyl Q1 H OCHj; H OCH; | H
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L

9

~>>2>>>>>>>>>>>>>P

-473-f 1 uor ophenyl QLHOCH3HOCH3H 111 A- 483-f | uor ophenyl QLHVeHHH
- 493-f 1 uor ophenyl QLHHFHH 111 A- 503-f | uor ophenyl QLHHVEHH
- 513wWo uorwphenyl QLHCNHHH |11 A- 523-f | uor ophenyl QLHOCHBOCHS(OD 344
- 533-fl uorophenyl QLAr2 i s 2-naphthyl 111 A-542-f| uorophenyl QLHCI HHH
- 552-f | uor ophenyl QLHOCH3HHH | | | A-562-f | uor ophenyl QLHOCH3HOCH3H
-572-f1 uor ophenyl QLHVEHHH | | | A- 582- f | 0? opheny! QLHHOCH3HH
-592-f | uor ophenyl QLHHFHH 111 A- 602- f | uor ophenyl QlHHMeHH
- 612-f | uorrephenyd QlHCN: HHHH-A-622—Huerephenyl-al H%‘—B%%B@JQH
- 632- f | vorgphery QA 2—s;2-raphthyisHH A4 256—F2- g’d—!él—ﬁdl—ﬂ-
- 652, 6- FZ-EN?'““I SHOCHS ::ﬁ'f. H-As 6"2|Q6- FLH'Z\pr'::IiIB'I atHOCHSH IS
- 672, 6- F2- ;S'H’e'f‘l%l HVEHHHENPRY A- 682 | 602 pHeny SFH4H0c | OCHe | H
- 692, 6- F2-{piremy | QUHHFHH ghehyh- 702, 6-&2-|pheny| QoNHVEHHH H H
- 712, 6- F2-phery T QIHCNAAH LILAT22, 6= FZ2- ppenyl 3 H
- 732, 6- F2- E‘ -ﬁ% QlAr 2 i P5Mapht hyl I A9743h(ﬁyl iék%;m H
75pheny| QLENHAC HHIH-SUBSTH-FUFE—SHEET((RULE 263 01/ 12621 -2
USOQY 22445 114-4 3-fluorophenyl Q1 H Cl H H H
I1A-46 3-fluorophenyl Q1 H OCH;, H H H
A-47 3-flucrophenyl Q1 H OCHj,4 H OCH; | H
l1A-48 3-fluorophenyl Qi H Me H H H
illA-49 3-fluorophenyl Q1 H H F H H
IIIA-50 3-fluorophenyl Qi H H Me H H
NA-51 3-fluorophenyl al H CN H H H
llIA-52 3-fluorophenyl Q1 H OCH; [ OCH; | OCH; | H
IA-53 3-fluorophenyl Q1 AP is 2-naphthyl
IA-54 2-fluorophenyl Q1 H Cl H H H
fHA-55 2-fluorophenyl Q1 H OCHg; H H H
IA-56 2-fluorophenyl Qt H OCHg3; H OCH;, H
NA-57 2-fluorophenyl Q1 H Me H H H
{lIA-58 2-fluorophenyl Q1 H H OCHg; H H
A-59 2-fluorophenyl Q1 H H F H H
lIA-60 2-flucrophenyl a1 H H Me H H
HIA-61 2-fluorophenyl i H CN H H H
IA-62 2-fluorophenyl Q1 H OCH; | OCH; | OCH; | H
HIA-63 2-fluorophenyl Q1 A is 2-naphthyl
11A-64 2,6-F,-phenyl Q1 H Cl H H H
A-65 2,6-F,-phenyl Q1 H OCH, H H H
1lIA-66 2,6-Fo-phenyl Qi H OCH; H OCH; | H
lilA-67 2,6-Fo-phenyl Q1 H Me H H H
IllA-68 2,6-F>-phenyl Q1 H H OCH,4 H H
IA-69 2,6-Fo-phenyl Q1 H H F H H
IA-70 2,6-Fo-phenyl Q1 H H Me H H
HIA-71 2,6-F,-phenyl Q1 H CN H H H
NA-72 2,6-F,-phenyl Q1 H OCH; | OCH; | OCH; | H
NIA-73 2,6-F,-phenyl Q1 Ar is 2-naphthyl
IMA-74 phenyl Q1 NO. H H H
IIA-75 phenyl Ql | H NHAc H H
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No. ArQR 2R3 RR* | R I 11 A-76phenyl al HCOVeHHH | 1 | A- 77phenyl Q2HCOVE HHH

111 A-78phenyl QQHCNHHH | I 1 A- 79phenyl QBHHHHH 11 | A- 80phenyl 03HOCH3HHH

11 A- 81pveoyl/QBEHOCH3HH 11 | A- 82phenyl QBHCNHHH | | | A- 83phenp¢ (8R0Q23430CH3H
11 A-84phenyl BHHFHH |11 A- 85phenyl BHCOVEHHH |11 A- 86phenyl BHHCOM HH e

111 A-87phenyl @GOC HHHH H3 |11 A-88phenyl B2-t hi enyl 111 A-89phenyl B2-furanyl
| I | A-903- OMe- phenyl QBHOCH3HHH | | | A- 91Cycl ohéxyl QBHOCH3HHH

111 A-924-0 - phenyl @GHOCH3HHH |11 A-933-d - phenyl 03HOCH3HHH

1]

I

A- 944- F- phenry+-BHEGHIHHHH1+A—953—F—phepyHBHOCH3HHH—
H LI DL 111 A laVwis) By Al e 'a1 | r
| A- 964- pyri Mo ® I Fl\-:llo-pylr Y g2 ‘Fﬁﬂ‘["f‘ﬁaé\_
conpounds are it u)aetf —conpounds where—7Art —ts—antunsubstitutegd—phenyt a
phenyl substi tit%@® wi th one BlF™More s epend ct ed
from hal ogen. |NMw-27 pref err edphehyll A cor ust
descri bed anq /g2 s a th I, an A I
: ' | TIA-78 -
substituted w L‘q_one_op—mepjgn.ﬁt FHtuent
lIA-79 phenyl Q3 H H H H H
1lIA-80 phenyl Q3 H OCH3 H H H
I1A-81 phenyl Q3 H H OCH; H H
[lA-82 phenyl Q3 H CN H H H
A-83 phenyl Q3 | H OCHj H OCH; | H
I11A-84 phenyl Q3 | H H F H H
INA-85 phenyl Qs H COMe H H H
I1IA-86 phenyl Q3 | H H COM H H
e
lIA-87 phenyl Q3 | OC H H H H
Ha
I1A-88 phenyl Q3 2-thienyl
111A-89 phenyl Q3 2-furanyl
I11A-80 3-OMe-phenyl Q3 H OCHg3 H H H
A-91 Cyclohexyl Q3 H OCHj3; H H H
11A-92 4-Cl-phenyl Q3 H OCH3 H H H
IA-93 3-Cl-phenyl Q3 H OCHg3 H H H
1IA-94 4-F-phenyl Q3 H OCH; H H H
I1A-95 3-F-phenyl Q3 H OCHj H H H
11A-96 4-pyridyl Q3 | H OCHjs H H H
IA-97 3-pyridyl Q3 | H OCH,4 H H H

Preferred IIIA 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 prefefred
IITIA 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 CO3R.
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I ndependent|ly sel ected from hal ogen, al kyl, al koxy, 10 CO2H or CO2R

SUBSTI TUTE SHEET (RULE 26) WO 01/12621 PCT/ US00/ 22445 -28 10 Exanpl es of

ot her comwpounds2where RL is T- Arl are shown bel ow where BCcT/wsd/xn4sCH, and
Tis one of the following: CH2 (exenplified by I1VA-1), S(O2 (VA-1), CO\H
(VIA-1), COCH2 (MIITA-1), C®2, (MIIA1), 5 and S(0)2NH (I XA-1). In other
exanpl es of these enbodinents the phenyl rings may be optionally

substituted as described above. Owve) 15 of 1) NHS Il | ~ N Oop IVA-1
(R2=CH3) O NH NH C-i _R13 VA-1 VIA-1 (R1I3 =H WVIA-2 (R13 = A—-NH v v
Al--NH VITA-1 VI1ITA-1 VIA-3 (thiourea NOO ,_ _NHNH A IXA-1 20 Another

enbodi nent of this invention relates to conpounds of formula | A where R1L
is T-R R is a C3-C6 cycloalkyl ring or &&;-C6 straight chain or
branched al kyl or al kenyl group optionally substituted by halogen and T is

as descri bed above. .
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-1), COCH; (VIIA-1), CO,, (VIIIAa-1l),
5 and S(O),NH (IXA-1l). In other examples of these
embodiments the phenyl rings may be optionally

substituted as described above.

N
&= N O P 0
_ /N e N
A /\T::] _JNH 4 }—NHJKNH—<::>—R”
- ’ L
o R k
10
IVA-1 (R%’=CH;) VA-1 VIa-1 (R = H)
VIA-2 (RY =
OMe)
VIA~-3 (thiourea
15 of 1)
(0] 0 o 0
N N N /
-/ NN J\/K:j /N nyiij / SN
H NH _ NH"""NH
VIIA-1 VIIIA-1 IXA-1
20 Another embodiment of this invention

relates to compounds of formula IA where R! is T-R, R
is a C3-Cs cycloalkyl ring or a C;-Cg straight chain
or branched alkyl or alkenyl group optionally
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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25 Wen RL is T-R, preferred conpounds are those where T is C(=0) as
represented by fornula XA Table 4 bel ow shows representative exanpl es of
XA conpowwls1/18BSTI TUTE SHEET (RULE 26) WO 01/ 12621 -29 X&r/eSis60 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 opentyl XA-4phenyli sobutyl XA-5phenyl propyl
5 Preferred R2 groups of formula | include?9=CH2OR, - CH2OH,
-CH2(heterocyclyl), -CH2 (substituted heterocyclyl), -CHZN(R)2, and an R
group such as nethyl. Representative exanpl es 06 conpounds wherein R2 is
ot her than methyl (formula |IXA) are sho \n 10jTable 5 below. IXA (R2 is
ot her than CH3) Table 5. Exanples of Co NHX&\FNO. Ar' ARl R2

Xl A- 1phenyl CHphenyl CH2( nor phol i n- 4- yki) phenyl CHphenyl CH2N( CH3) 2

XI A- 3phenyl CHphenyl CH2NEt 2 XI A- 4pheny
XI A- 5phenyl CHphenyl CH2( 1-t - but oxycardponyl
(RULE 26) WD 01/12621 -30 PCT/ USOQ 2240

ng' perazi n-4-yl) SUBSTI TUTE SHEET

Xa
Table 4. Examples of XA Compounds (R? is CHs;)

No. Ar’ R

XA-1 phenyl CHg

XA-2 4-F-phenyl CH,3

XA-3 phenyl Cyclopentyl

XA-4 phenyl isobutyl

XA-5 phenyl propyl

5 Preferred R? groups of formula I include

-CH,0R, -CH;0H, -CH;(heterocyclyl), -CH;(substituted
heterocyclyl), -CH;N(R)2, 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 below.

N
/ H—NH-R!
=N

Ar!

NI~ \ R? 2
@ IXA (R° is other than CHj)

Table 5. Examples of Compound IXA

No. Ar' A R' R?
XIA-1 phenyl CH phenyl CHz(morpholin-4-yl)
XIA-2 phenyi CH phenyl CH2N(CHa)2
XIA-3 phenyl CH phenyl CHaNEt:
XIA-4 phenyl CH phenyl CH2N(CHg)CHzPh
XIA-5 phenyl CH phenyl CHax(1-t-
butoxycarbonylpiperazin-4-yl)
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No. Ar' AR1IR2 Xl A- 6phenyl CHbenzyl CH2( nor phol i n-4-yl)

Xl A- 7phenyl CHcycl ohexyl CH2( nor phol i n- 4-yl)

XI A- 8phewd GHibepil, 2- ( OVe) 2- phenyl ] CH2( mor phol i n- 4-yl)
XI A- 9phenyl CH4- cycl ohexanol CH2( nmor phol i n- 4-yl)

XI' A- 10phenyl CHphenyl CH2N( CH3) CH2CH2N( CH3) 2_ XI A- 1
1phenyl CHphenyl CH2N( CH3) CH2CO2CH3 XI A- 12p‘h\3-395yl CHphenyl CH2( pi per azi n-1-yl)
XI A- 13phenyl N2- th| enoyl CH2Br Xl A- 14pheny| N2-t hi enoyl CHZ( nmor phol i n-4-yl)

PCT/US00/22445

XI A' 154 F ph Il_yl G_lb_ybl Uhc}\yl C\qute I all_y\.u Uf UI all o) _yf} 2
Xl A- 164- F- pheny | NoH3- cyanoﬁhenyl CHR(( t et r alydr of urjan-3-yl ) R
Xl A-174- F- pheny 2- (12 | nylj )et hyl CH2QO( t et r ahlydr I
Xl A- 184- F- ph(lh\l } 1 - hnn%\ﬁ ynl P4 rC%rl n-4- % é ('Y tetl thgﬁ&prppé:ﬁﬁ-éf-él} \JI! ) y|
Xl A- 194- F- phenyki@k4- gycl @Imxlanol Q@H2 DCHZGHB@@HB CHa(morpholin-4-yl)
XI A- 204- F- phenyl CHCy Gl ohexyT CHZ léH ZOCH3 _
Xl A- 214- F- pheny - ([2- n§PS™¥i nyl )55t hifl'@ONekphepplaryyy CHa(morpholin-4-yl)
Xl A-224- F- phf‘nYk@dl tenZMhenW pet |dFlI| n- 4s. cﬁb@%‘zg—zogﬁlaworpholm -4-yl)
XI A- 234- F- phemyi-CHA=gyctohexanof CH2(Tor phot T =4=y)
Xl A- 244- F- phényf*ei®y dl oh858PCHR( bk phol i AeAvly| ) | CHN(CHgICH:CHaN(CHy)e
Xl A-254- F- pheny Li3- gyangpligny| e ror phghdnp- 4- Y1) cHN(GHs)CH.COCHa
Xl A—264-F-ph(||y|m4 \L pyIIUIIIyI)CL lylma\uw pIIUIIII '-r-yl
Xl A- 274- F- phenfE€HL -|beneinylpi perGHd) n- 4- PI@R ( nor phol i $H4pipgiagin-{-y1)
XI A- 284- F- phenyy) - cycl exanoll GH20CH3 , XI. A- 294- R- pheny| ¢Hgycl ohexy| CH20CH3
X 24
XI A- 304- F- pheny %jg L,u..uﬁ%gnwlr ;E!liju g of 2
XI A- 314- F- phenyAlGHR- (|2- pphdngi ny| ) et hy| CRRGEHB XI A- 324+Hempipedtiy-h-HH1
- benzyl - pi peri 4034+ 4-F-phenyl CH cyclohexyl CH.O(tetrahydrofuran-3-yl)
XIA-16 4-F-phenyl CH 3-cyanophenyl CH2O(tetrahydrofuran-3-yl)
XIA-17 4-F-phenyl CH 2-(2-pyridinyl)ethyl CH2O(tetrahydrofuran-3-yl)
XIA-18 4-F-phenyl CH | 1-benzyl-piperidin-4- CH2O(tetrahydrofuran-3-yl)
yl
XIA-19 4-F-phenyl CH 4-cyclohexanol CH2OCH;CH>OCHj3
XIA-20 4-F-phenyl CH cyclohexyl CH>0OCH2CH20OCHj5
XIA-21 4-F-phenyl CH 2-(2-pyridinyl)ethyl CH20CH2CHzOCHj4
XIA-22 4-F-phenyl CH | 1-benzyl-piperidin-4- CH2OCH;CH2OCH3
yl
XIA-23 4-F-phenyl CH 4-cyclohexanol CHz(morpholin-4-yl)
.XIA-24 4-F-phenyl CH cyclohexyl CHz(morpholin-4-yl)
XIA-25 4-F-phenyl CH 3-cyanophenyl CHa(morpholin-4-yl)
XIA-26 4-F-phenyl CH 2-(2-pyridinyl)ethyl CHz(morpholin-4-yl)
XlA-27 4-F-phenyl CH | 1-benzyl-piperidin-4- CHaz(morpholin-4-yl)
yl
XIA-28 4-F-phenyl CH 4-cyclohexanol CH20CHs
XIA-29 4-F-phenyl CH cyclohexyl CH>0OCH3s
XIA-30 4-F-phenyl CH 3-cyanophenyl CH20OCHj3
XIA-31 4-F-phenyl CH 2-(2-pyridinyl)ethyl CHzOCHs
XIA-32 4-F-phenyl CH | 1-benzyl-piperidin-4- CH>OCH3
yl
XIA-33 4-F-phenyl CH 4-cyclohexanol CH>OCHj5
XIA-34 4-F-phenyt CH cyclohexyl CHOCH3
XIA-35 4-F-phenyl CH 3-cyanophenyi CH>OCH3
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CH20CH3 y!

Xl A- 344- F- phenyl CHcycl ohexyl

CH20OCH3

XI A- 334- F- phenyl CH4- cycl ohexanol CH20CH3

Xl A- 354- W@hemskCH3- cyanophenyl CH20CH3 r SUBSTI TUTE SHEETP(RULE/26)5 WO
01/ 12621 -31 PCT/ USQQ 22445 No. Ar' AR R2
XI A- 364- F- phenyl CH2- ( 2- pyri di nyl ) et hyl CH2QCH3

Xl A- 374- F- phenyl CH4- cycl ohexanol CH2Q(t et r

‘e&&‘drof uran-3-yl)

XI A- 384- F- phenyl CHcycl ohexyl CHZO(tet rahydrof uran- 3-yl)

N2

Xl A- 39pheny| N2—t-hi eﬁﬁylLG_{L |JI pc‘ —eH-p—t _y|
XI A- 40pheny| N2- tNei engyl| CHR p| pefa&ipn-1 -yR) R?
XI A- 414- F- pheén et hoxybenzy 2
XI A- 424- F- Bhém}q%d DEB ol “ﬁg(F..,gr'tr,}%r!di"ﬂ)-eyf-y'y! ) CR.0CH
Xl A- 434- F- phenypliANewy cl ohexyrheGHZ OCHRUH3  4-cyclohexanol CH20(tetrahydrofuran-3-y|)
Xl A- 444- F- pheny] Cl onexgl CHZOCHZ(phe @}zp XI"A-434-F- c? enhy clohexyl CH2OH
Xl A- 464- F- phenyiNedo cHot g™ nt Myl c}é/ CH:O(tetraltydrofuran-3-yl)
Xl A-474- F- ph«=n>¢d.A\l§ycl oheméh,q:HZOCI-ﬂB XI A- 484nbyt pheny! NeaiglppbemyilyiyH2 O0H2 CH3
XI A- 494- F- phenytNcyctrotiexyt CHZOCH2 GH2 OCHS _ '
XI A- 504- F- pheny! cI oheReMEHP O thet |r ahy &fel an- 3- y| YCHa(piperazin-1-yl)
Xl A-514- F- ph*‘nw\%’d 0h@¥¥l'1e§ CHﬂCG 4- methoxybenzyl CH.OCH3
Xl A-524- F- phbllyl NL,yL,l ulchyl 2 m( pllcllyl T
Xl A- 534- F- phenyiANEH2 CH2¢ bqunrl! nt Nyl ) G-Q@ZEH&E( phenyl ) C'ﬁlz(ewfmézn-ﬁﬁht ai ni ng
ring of fornmul gyl Jray p_g_p'%qyll spxgzpl e LoD S shown agl%%%HfoHa' t may an
XIA-44 4-F-phenyl N cyclohexyl CH2OCHz(phenyl)
XIA-45 4-F-phenyl N cyclohexyl CH20H
XIA-46 4-F-phenyl N | CHzCHa(pyridin-2-yl) CH20H
XIA-47 4-F-phenyl N cyclohexyl CH20OCH3;
XIA-48 4-F-phenyl N cyclohexyl CH20OCH2CH3
XIA-49 4-F-phenyl N cyclohexyl CH>OCH>CH;OCHa
XIA-50 4-F-phenyl N cyclohexyl CHzO(tetrahydrofuran-3-yl)
XIA-51 4-F-phenyl N cyclohexyl SO
CH20—<:) 2
XIA-52 4-F-phenyl N cyclohexyl CH20CHz(phenyl)
XIA-53 4-F-phenyl N | CHzCHg(pyridin-2-yl) CH2OCHz(phenyl)

The XYZ-containing ring of formula I may

be an isoxazole ring as shown above or it may an

isomeric isoxazole or “reverse”

pyridine ring where A is N or CH,

ring,

10

and R?

Q-N-R'
H

O, PA~R2
N> R

IB

isoxazole

(IB) .

this embodiment Q is preferably a pyrimidine or

In

or Q is a pyrazole

is aliphatic or substituted aliphatic.

SUBSTITUTE SHEET (RULE 26)

Examples of IB compounds are shown in Table 6 below.



i someric isoxazole or "reverse" isoxazole (1B). In 5 this enbodinent Qis
preferably a pyrimdine or pyridine ring where Ais Nor CH or Qis a
pyrazol ewobnge2and R2 is aliphatic or substituted ali phapCT/USOR215

Exanpl es of | B conmpounds are shown in Table 6 bel ow. SUBSTI TUTE SHEET ( RULE
26) WO 01/12621 PCT/ US00/ 22445 -32 Table 6 5 I1B-1 1B-4 IB-3 1B-5H10 0
IB-2 QN HNHN N>=NNNIB-7 CH3 ONCH3 02CH3 I1B-9 I1B-10 WD 01/12621

PCT/ USO0/ 22445 -33 -N - HNHN N)=N" N N_32_

10

o}
N =0 Q}
‘ (D
HN HN HN
PN )=N N)=N
\ N\ Y \_/
OnP~cH O.\?~CHs O.\P~CHa



ONCH3 ONLCH3 I1B-11 I1B-12 NI1B-13 HN HN HN )=N )=-N ~=N 6N CH3 O Nf CH3
OK~"-CH3 5 1B-14 IB-15 I1B-16 NO s HNHN HN }=N N n N, /> Nom [B-18 CN
10 I B-20 w@oR126bd S WO 01/ 12621 PCT/ USO0/ 22445 - 34 | B- 24 | pCBOSG0R2045
enbodi nent of this invention, the XYZ-containing ring is a pyrazole ring
of formula IC 10 For conpounds of formula IC, Gis preferably an
optionally substituted aryl. Specific exanples of |C conpounds are shown

in Table 7 below. 15 QL 13

e
O

HN)h HN)- HN
=N =N =N
N\ y N\ y N\ /
O\P~CHy ON~CHa ON~CHy
IB-11 IB-12 IB-13

HN HN_ HN
=N =N =N
N\ V4 N\ Y N\ Y
O.\P~CHg O.\?~CHs O\*~CHg
5 IB-14 IB-15 IB-16

HN HN H
><N =N >=N
N\ / N\ / N\ /
ON/ CH3 ON CH3 ON/ CH3
IB-17 IB-18 IB-19
G
§
HN HN
<N =N
N ) N
10 O\ ~CHs O.\"~CH, O\7~CH,

IB-20 . IB-21 IB-22



@B Tab

|l e 7. Exanples of | C Conpounds No. Q R1R2 | C 14- F- phenyl @Phenyl H

F- phenyl @Cycl ohexyl H WO 01/ 12621 - 35 PCT/ US00/ 22445 No. GQR1LR2

F- phenyi@R26- MeO- napht hal en- 2-yl H | G 54- F- pheny| Q24- pgTiUstie2ea4s0! H

F- phenyl QLPhenyl H | C- 74- F- phenyl QlQ/cI ohexyl H

F- phenyl QL4- cycl ohexanol H | G- 94- F- phenyl Q2Cycl ohexyl CH3

04- F- phenyl QCycl ohexyl /~"~ CHz-N | | C 11Phenyl QCycl ohexyl/~ CHp-N )
O her enbodinents of this invention relate_to conpounds where the
XYZ-containing ring is a furan (1D) or a~ffazole (1E). These enbodi nents
5 are exenplified below where R1 is phenyl, R2' is hydrogen, and Ais N or
CH R ID1 (R =H_,ID2 (R=CH3) 10 | E-1 (RB=H IE1 (R3 =CH3)
For conmpounds of for il IB—I E, the phenyl rings of Art and Ar 2 nay be
optionally substitute shown aboue for\ he isoxazoles of fornula IA
The conpounds of thi SHH ventl on may

v O
QNf/ |
— N
O.\?~CHj, Q

IB-23 IB-24

Ta
| G 24-
| G 44-
| C- 64-
| C- 84-
IC1

In another embodiment of this invention,
5 the XYZ-containing ring is a pyrazole ring of

formula IC:

10
For compounds of formula IC, G is preferably an
optionally substituted aryl. Specific examples of

IC compounds are shown in Table 7 below.

H
N N N
| o 3
15 .
Q2 Q3

Q1

Table 7. Examples of IC Compounds

No. G Q. R? R?

IC-1 4-F-phenyl Q2 Phenyl H

IC-2 4-F-phenyl Q2 Cyclohexyl . H




15 prepared in general

anal ogous conpounds,

by net hods known to those
as SUBSTI TUTE SHEET (RULE 26) WD 01/12621

PCT/ USOCOW@ 416286 il |l ustrated by the general

preparative exanples that follow Schene |

NH 155 (RL

skilled in the art for

schenes bel per/asay/faysst he

H e 11A (RL

Ph) 1 f XA (R1 =COR (a) NCS, cat. py, C13; (b) (CH3CO 2CH2, Et 3N,
EtOH (c) DVA-DWVF, ref lux; (d) guanidi ne ydrochl oride, NaOwe, MOH, ref
| ux; (e) PhBr, Pd2dba3 Bl NAP, 10 NaCI Bu, toI uene; (f) RCOCl, py, benzene,
refl ux Schene f—abovershows—aroute—forrraking IDUAQZUICD where—0Q+s a
pyrimdine ring.Néhe |startiGhg benzaRdghyde oxi nB'1 may be [conRérted to 15
t he a-chl or obenzgd dehydeq _exjnE,4 Ui N _16dd-QLsuaciiznd, g andga cdtal ytic
anount of pyridine. Condensation of 2 |with 2, 4-pentanedi one provides the
i soxazol e 3 wWhi cir1vay| be_FLegdgd W tdy |di rrqt_f&%lcﬁgﬁmdje dijnet hyl acgtal to
obtain the 20|enam nel4. After an aquequs wor k-up and w t hgut
purification, |4 yp be qy@(l_ji')g@,q,lvw t hhgyani di neppbygr ochl orijde tg the
am nopyrim di ne 5. Coppoun formulla Il A nay be obtaingd fromb5
according to |step4e) uskbghdA aprsopriatecgeybhegp de in they25 presence
of tris(dibenylideneaget on2€hd| pal | adi ym SUBSTI TUTE SHEET |( RULE 26)

IC-8 4-F-phenyl Q1 4-cyclohexanol H

IC-9 4-F-phenyl Q2 Cyclohexyl CH;

IC-10 4-F-phenyl Q2 Cyclohexyl mh_&c:>

Ic-11 Phenyl Q2 Cyclohexyl Gh-ﬂ::>

Other embodiments of this invention relate

to compounds where the XYZ-containing ring is a

(ID)

gen,

y; N
H—NH-R'
=A
0 . R2
R%
ID-1 (R?

(R®=CH3)

:H)
ID-2

or a triazole (IE).
are exemplified below where R

and A is N or CH.

These embo

is phenyl, R*

diments

is

N
/ \>—NH—R‘
=A

N, .NR®
N

IE-1

IE-1 (R’

For compounds of formula IB-IE,

(R?

H)
CHs)

the

phenyl

rings of Ar' and Ar? may be optionally substituted as

shown above for the isoxazoles of formula IA.

furan
5
hydro
10
15

skilled in the art for analogous compounds,

The compounds of this invention may be

SUBSTITUTE SHEET (RULE 26)

prepared in general by methods known to those

as



WO 01/12621 PCT/ US00/ 22445 -37 Alternatively, 5 may be treated with the
appropriate acid chloride in a pyridine/benzene solvent according to step
(f) to gweorowpounds of fornmula [VA [|f the acid chl ori Berwsom24452COC1,
conpounds of 5 formula ILIA may be obtained in a simlar manner. Schene ||
NYN SMe 6 a(~OBn 0 McNA,,Bn O f 9 b Cd -OHO,--\ G'7 Ar-\ C8 R=
SMe, R2 = CH2Bn 9: R = S2Me, R2 = CH20Bm®d 10: R = SC2Me, R2 = CH2OH e
11: R = SO2Me, R2 = CH2Br 8 SMe 7 NYN C NYN N SO2Me HN 12

illustrated by the general schemes below and by the

preparative examples that follow.

Scheme I
o, = Qe O
— | —
. , oWy
NoH OH N
1 2
N 1
o [ N-NHR
c N\ I\/l d /lzl/
—_— \ AN E—
N )
-O N~O
4 5 (R'=H)
e( 1
IIA R =Ph) ) f
5 XA (R' = COR)

(a) NCS, cat. py, CHCl;; (b) (CH3CO),CH,, Et;3N, EtOH;
(c) DMA-DMF, reflux; (d) guanidine hydrochloride,
NaOMe, MeOH, reflux; (e) PhBr, Pd,dba;, BINAP,

10 NaOtBu, 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

15 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

20 enamine 4. After an aqueous 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

25 presence of tris(dibenylideneacetone) dipalladium.

SUBSTITUTE SHEET (RULE 26)



i LJ',0H XIA-42 NYN "OEt NYN "Oet 10 RHN~ ~ 13: R= SMe XIA-43 14: R =
SO2Me SUBSTI TUTE SHEET (RULE 26) WO 01/12621 PCT/ US00/ 22445 -38 9 NYN ' 013n
NYN ' - CHwobl/H¥21 NO XI A-44 O XI A-45 Reagents: (a) i. LDA PCT/US00/22445

2- benzyl oxy- N- net hoxy-N- net hyl -acetam de, -78C to rt; (b) Et3N, EtOH rt
to 5reflux; (c) oxone; (d) iodotrinmethylsilane; (e) PPh3, CBr4; (f)

nor phol i ne, Et3N; (g) 4-am nocycl ohexanol, DMSO, 80C, (h) NaOEt, EtOH (i)
cycl ohexyl am ne, DMSO, 80C, (j) 3:1 trifluoroacetic acid/ H20; 100' C
10Schene |1 above shows a route for making isoxazoles of this invention
where Qis a pyrimdine ring and R2 is rr[_)glj7fied by various groups. Schene
11 Br 15 15 b C Br 16 forg -

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 Ar?coCl, compounds of

5 formula IIIA may be obtained in a similar manner.

Scheme II
> ; % g o
——————————e R
jL:M O EM
e e
MeNJk/an
6 6Me 7
F
f =N
0
% N o
SOzMe

. 8: R = SMe, R? = CH,OBn 12
9: R = SO,Me, R? = CH,OBn

L. 10: R = SO,Me, R? = CH,OH

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

1
10 : 14: R = SO,Me
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Br HNRI N "OH Br 17a: X =H 17b: X =F 18 R2 = CH2Br e I1A-52: X =H R
1 = phenyl, RR = CH3 d 19: R2 = CH2OW XIA-29: X = F, Rl = cyclohexyl, R2 =
CH2OVe 200 oR26x1 CH2( 4- nor phol i nyl ) Reagents: (a) i. LDA PCT/US00/22445

N- et hoxy- N-net hyl 20 acetamde, -78Cto rt; (b) Et3N, EtOH, rt to reflux;
(c) N-bronosuccininmde, AIBN, CCl4, reflux; (d) SUBSTI TUTE SHEET (RULE 26)
WO 01/ 12621 PCT/ US00/ 22445 -39 nor phol i ne73$<2CCB, DMF;, (e) NaOwe, MeOH, (f)
ani line, Pd2(dba)3, BINAP, NaCQ Bu, toluene, 80C, (g) cyclohexylam ne,
Pd2(dba) 3, BINAP, NaQtBu, toluene, 80C. 5 Scheme |lJ above shows a
synthetic route for making isgxaroles of this inventjjon where Qis a
pyridine and R2 is nodi fied by war\eoMs groups. In Schefe

I11, the isoxazolse +ing~is 10 figstikge

the pyrimdine or pyridine riflg @l aborated with the aprcﬁ_ﬁriate NHR1
substitution. It will be apparent” to one skilled in t1fé\'art at position
2 of the pyrimdine or pyridi mNgjinqg can be el aborat 8w~ h 15 t he
appropriate NHR substitution beft he isoxazole ri n@ﬁ} construct ed.
Accordingly, isoxazoles of this i entPA5h may be obt ai ne byx'Ab"é"rforrri ng
step (b) using an appropriate internediate having the fornula X I:

» 2-position of

Reagents: (a) i. LDA, ii. 2-benzyloxy-N-methoxy-N-
methyl-acetamide, -78°C to rt; (b) EtsN, EtOH, rt to
5 reflux; (c) oxone; (d) iodotrimethylsilane; (e) PPhs,
CBrs; (f) morpholine, EtsN; (g) 4-aminocyclohexanol,
DMSO, 80°C; (h) NaOEt, EtOH; (i) cyclohexylamine,
DMSO, 80°C; (j) 3:1 trifluoroacetic 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
o _a___> 7y b =N
N~ NS O P
Br Br X I P
15 16 /N~OH Br  17a:X=H
15 Cl 17b: X=F
X X
for
—C———> ’No ____g> =N
N ~°
f R
N~ R? ﬁ/, R?
Br HN.g1
18: R? = CH.Br ‘) e IIA-52: X = H, R' = phenyl, R? = CH,
d < 19: R? = CH,OMe XIA-29: X = F, R' = cyclohexyl, RZ = CH,OMe

20: R? = CHy(4-morpholinyl)

Reagents: (a) i. LDA, ii. N-methoxy-N-methyl-
20 acetamide, -78°C to rt; (b) Et3N, EtOH, rt to reflux;
(c) N-bromosuccinimide, AIBN, CCl,;, reflux; (d)
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20 R2 XIl where Ais Nor CH Rl and R2 are as descri bed above; and PGis
hydr ogen or a nitrogen protecting group. 25 N trogen protecting groups are
wel | - knowno antke2i ncl ude groups such as benzyl or CO2R, WhBPCEURO/R445
preferably alkyl, allyl or benzyl. SUBSTI TUTE SHEET (RULE 26) WD 01/ 12621
PCT/ US00/ 22445 -40 Schenme IV 23 C5 28 NO30 CNa HORN ACl HOf h 24 d IB
9 e 10 Reagents: (a) Et3N, EtOH (b) DI BAI32tol uene, 0C. (c) CH3MyBr, THF;
(d) (CoC1)2, DVsO, Et3N, CH2Cl2; (e) DWDMA, toluene, ref lux; (f) i.

thi ourea, " MeONa,  NeQH 11 QYELG! e £} OF Q5L iBlss{ 9) " EBf e,
Pd; (dba)s, 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 and R? is modified by various groups. In
Scheme ITI and Scheme IIT, 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

aed
NW7A 0]
PR
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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CH2C12; (h) RINH2, DMBO 15 Schene |V above shows a synthetic route for
maki ng reverse i soxazoles of this invention where Qis a pyrimdine ring.
b 27 WO Mo 226211 - 41 Br Schene V Br 15 d Br 5 34 31 B e BPCBTS60/22445

PCT/ USQQ 22445 Reagents: (a) i. LDA, ii.. N nmethoxy-N nethyl benzam de; (b)
C-C(=N-OH)CO2Et, EtOH, Et3N, 80 C, (c) diisobutylal um num hydri de,

CH2C12, room 10 tenperature; (d) PPh3, CBr4, CH2Cl2; (e) piperidine,

K2Ca3, DMF; (f) BINAP, Pd2 (dba) 3, NaQBu,,, cycl ohexyl am ne, toluene, 80
C. Schene V above shows a synthetic route 8r 15 maki ng reverse isoxazol es
of this invention where Q is a pyridine ring. Schene VI

Scheme IV
o) . CN ) Q
©)K/CN ) N/ \ - NI \
HO 0 0
|
23 Ml 24 25
5
10 Reagents: (a) EtsN, EtOH; (b) DIBAL, toluene, 0°C;
(C) CH3MgBr, THF; (d) (COCl)z, DMSO, Et;N, CHzClz; (e)
DMF-DMA, toluene, reflux; (f) i. thiourea, MeONa,
MeOH, ii. pyridine, chloroform, CH;I (g) m-CPBA,
CH,Cl,; (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.



O GAH20OH ,0Hb N a NCT-- ONO- NGH G
(RULE 26) WD 01/12621 -42 H PCT/ USQOQ 22445 5Reagents:
H20/ Et OHwolaRe81 (b) NCS, cat. pyridine, CHC13; (c)
CH3COCH2CO2CH3, Et 3N, Et OH; (d) i. NaOH, MeOH, H20; then,
HO2CCH2CN, n- BulLi ,
VI above shows a general route for prepari

wherein Qis a pyrazole ring. Schene VII Br a, b N Br

' O SUBSTI TUTE SHEET
a) NH2OH HC1,

PCT/US00/22445
ii. SOCl12, heat; (e)

-78 to 0C, (f) H2NNH2, EtOH, (g) R- X, dioxane.
| conpounds of this invention

d 15 e

10Scheme

|\ L»
N~ S
Br N~
Br
15 31

d o e o f o]
—_ I N I N —_— I N
= = =
N/ Br N7 ND N~ NQ
Br Br

HNO

Scheme V
0 b o) c o)
_— N —_— . N
» OE 9 OH
No” o OFt N7
Br Br
32

33

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, CHyCl,, room

10 temperature; (d) PPhi, CBr,, CH;Cl,; (e) piperidine,
K2C03 , DMF; ( f ) BINAP, sz (dba) 3, 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
0]
G 0
JLOH JOH
X, == e X *ﬁ
— —_— —» N
G" 'H G”H G~ >l 0
20
o) o A
d G cl e G
e 7\ _— 7\
N\ N\
(0] (0]
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C RL "NH Br Reagents: (a) LDA, THF; (b) 4-F-C6HACO2Et; (c) DMVFDVA,

tol uene, ref lux; (d) HZNNH2ZH2O, EtOH, ref lux; (e) R NH2, seal ed tube,
140C. 20 vaBBTI6I1UTE SHEET (RULE 26) WD 01/12621 PCT/ USO0/ PeH4S00/24345Sc hemre
VI| above shows a general route for preparing conpounds of this invention
wherein.the XYZ ring is a pyrazole ring. Certain of the internmedi ates that
are 5 useful for nmaking the kinase i nhi bi€8Fs of this invention are
believed to be novel. Accordingly, one enbodinent of this invention
relates to conpounds Xl above and conpounds represented by forrmula XIII:
10 Y XII'l wherein: X-Yis NOor ON providing an i soxazol e or reverse

i soxazole ring; 15 Ais Nor CH 5is R aryl or substituted gryl; Ris
aliphatic or substituted aliphatin RéHi s selected from W,NO RN, -R
-CH2OR, -CH2OH, -CH=O, - CH2SR, N- {0) 2R -CH2 (C=0)\\R/ - CHPC2R, 20
- CH2CO2H, -CHZCI\I,f-,g-IZNHR, GCH2 2, -CHN-GR - NH CH=NN(R) 2,

- CHENNHCOR, - CH=ENNHCOZ2R, - NHSO2R, -aryl, -substigufed aryl,
-CH2(aryl), -CH2 (substitut ), -CH2NH2, - CH2NN
- CH2NHCON (R) 2, - CH2NRCOR, - CH2NHCOZR,

Reagents: a) NH;OH/HCl, H;O/EtOH; Nay;CO;; (b) NCS,

5 cat. pyridine, CHCls; (c¢) CH3COCH,CO,CH3, EtsN, EtOH;
(d) i. NaOH, MeOH, H;0; then, ii. S0Cl,, heat; (e)
HO,CCH,CN, n—BuLi, -78 to OOC; (f) H,NNH,, EtOH; (g)
R-X, dioxane.

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

pyrazole ring.

Scheme VII

I
F N F
N - |
| a,b c
N_ =~ _— | Ny _— i N
Br Br
F F.
d /N\ e /N\
— NH —_—— NH
= =~
L =
N/ N
Br R1’NH

15

Reagents: (a) LDA, THF; (b) 4-F-C¢H,COEt; (c)
DMF-DMA, toluene, reflux; (d) H;NNH;-H,O, EtOH,
reflux; (e) RNH,, sealed tube, 140°C.

20
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25 - CH2CONHR, - CH2CON(R) 2, - CH2SO2NH2, -CH2 (heterocyclyl), -CH2
(substituted heterocyclyl), -(heterocyclyl), or -(substituted

het erocysv@bi/nzeand R1 i s sel ected from hal ogen, NH2, SR pPCcT/BO@R2445

SUBSTI TUTE SHEET (RULE 26) WD 01/12621 PCT/ US00/ 22445 -44 The activity of
the JNK inhibitors of this invention may gg assayed in vitro, in vivo or
ina cell line. in vitro assays include assays that determne inhibition
of either the kinase activity 5 or ATPase activity of activated JNK. For
exanpl e, see the testing | e sgribed.bel ow. Alternat in yitro
assays quantitate the abil ﬁc?{%’e tsvhlfaif3 aﬁon%‘febisthoorwst 5 tﬁeﬁlae]’f%f %h C)rr}:aty be
measured either g¥ep=ading awigdui@d hef iThiidiifroferyicd Witeddnditlge 10
isolating the inhibitor/JNK conplex and determ ning the anount of

radi ol abel boundX¥&r TS drfnihPYFazDfpetind on experi nent where new
inhibitors are incubated wWd  JNK ouwd 19, vy adi ol gands.. One may use
any type or isoformof JNK, depending upon 15 which JNK type or isoformis
to be inhibited. UHFEYUNE I madt g Shy @H%d&h%%o%%lqg th¥zreof may be
formul ated into phatomden iaal balompasi tions fiyveadm Medd@dimgfl 0 ani mal s
or humans. These _phar utical osi.tions,. whic 0 caonprise an anount
of JNK i nhi bit or &% EE@%“{%& torégt[%osr lﬁve%sl?ho% rﬁﬁh& diéz;%)ed condi ti on
and a phar maceutdorgloundac CEat alidcerec anrd ergmparendanatdresamtstlibgent of t he
present invention. __The t "JNK- nmedi ated condition”, as used 25 herein
means any di seasgog;&ugtahgﬂ& l eterious condition in which JNK is known to
play a role.

10

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,OH,
-CH=0, -CH;SR, -CH;S(0)3R, -CH;(C=0)R, -CH,CO;R,
20 -CH,COzH, -CH,CN, -CH;NHR, -CH;N(R);, -CH=N-OR,
-CH=NNHR, -CH=NN(R),, -CH=NNHCOR, -CH=NNHCOR,
~-CH=NNHSO;R, -aryl, -substituted aryl, -CH;(aryl),
-CH, (substituted aryl), -CH;NH,, -CH;NHCOR,
-CH;NHCONHR, -CH;NHCON(R),, -CH;NRCOR, -CH;NHCO:R,
25 -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.
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Such conditions include, without Iimtation, inflammatory diseases,
aut oi mune di seases, destructive bone disorders, proliferative disorders,
30 cancemwobnimet i ous di seases, neurodegenerative di seaspsT/usbl/2a4 es,
reperfusion/ischema in stroke, heart attacks, angi ogenic disorders, organ
hypoxi a, SUBSTI TUTE SHEET (RULE 26) WO 01/12621 PCT/ US00/ 22445 -45 vascul ar
hyper pl asi a, cardi ac hypertrophy, thronbi n44tnduced pl at el et aggregati on,
and conditions associated with prostaglandi n endoperoxi dase synthase-2. 5

I nfl ammat ory di seases whi ch nay he treate or prevented by the_c ounds
of this invention incl ude,ThcﬁJtaC&?JeVJ_rﬁ}f qqqrﬁl'teedﬁi}g,l Jgat%%c‘?%a@?nf?s,
chroni ¢ pancr eat ijhh&ntdaghify Hd AHLfd W Roktd, 12SPivRteF Yigigtress
syndronme. 10 Autoi mmune di seases which may be treated or prevented by the

conpounds of thi s$sldvditicon Itholidde anfavs einwhude mesay s dhat
gl oner ul onephri tig,

j.d..arthritd s,. 1.C )4 e osus,
scl eroderma, chroni cerinﬁgllrégi%gﬁlg)sl,ag avoeﬂs'elcfﬁge?agﬂe f{iﬁgah eoia{n%%lne%st ritis,

di abet es, aut®i mumeaTrera Hdtd vianerdfa,actve tad mNKe UtFapentagple,

t hronbocytopenia, atopic dermatitis, chronic active hepatitis, ast heni a
gravis, multiple® & it€S G189 ﬁﬁ?ﬂ‘ﬁ?}r@f d&‘cﬁ%ﬁ?ﬁ% Wl _(:Ae]rtaf?’f%te
colitis, Crohn's jgi S6a5® ABREOTHAHISItae HH taphsi P s dirgease.
Destructive bone disorders which may be treated or prevented by the
conpounds of thi $nhifpider &9 iaidide, BR sk e B9 measpnesl elther

0t ©0pOr 0513, 05t£0R LT ANGhd Wi AL MY 25 el Atk ege
10 isolating the inhibitor/JNK complex and determining
the amount of radiolabel 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 JNK, depending upon
15 which JNK 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 “JNK-mediated condition”, as used

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

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

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

heart attacks, angiogenic disorders, organ hypoxia,
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Proliferative diseases which may be treated or prevented by the conpounds
of this invention include, but are not [imted to, acute nyel ogenous

| eukem a,weohr/owec nyel ogenous | eukemi a, 30 netastatic nel poDwBYo/Hay50Si ' S
sarcoma, multiple nyeloma and HTLV-1 nediated tunorigenesis. SUBSTI TUTE
SHEET (RULE 26) WO 01/12621 PCT/ US00/ 22445 -46 Angi ogeni ¢ di sorders which
may be treated or prevented by the corrpou‘rln{’is of this invention include
solid tunors, ocular neovascul ization, infantile haerrangi omas. Infectious
di seases which 5 JmBy. t r_:preven b he .co f .this
i nvention incl ude ar ély%’et%%loa pa alt(flgaec )si? ertr @%}I qﬂ%c bl and

Shi gel l osis. Vi I’&Jndﬂjcf‘eﬁﬁ%ﬂ&amaﬁ'l afqmtfek@eaﬂarcﬁat &thd)rcor[tlﬁyﬁjﬁsad by t he
conpounds of this invention 10 _include, but_are not limted to, acute
hepatitis infecBSGPiatadiaring RERstagendin andqre ol daRe hepatitis C),
H 'V infection and,GW &l initis. Neurodegenerative di seases which may be
treated or prevented by the conpounds of this 15 invention include, but are
not limted tD, Al zhei ner ' InfdissmederPaidersms svitideassy b@mmamrhi c

| at eral scl erosi s, (AL sei zures ti on' =R sease
traumatic brain nfdr Veﬁ%%%id% g & W qf’agc’iu{rl tl’?t%f e]roé'br al 20

i schem as or neuriedageRST Autveurd IRAS A iniddididg ac&.ﬁfkptpﬂb&ic&:éﬂdl\/lﬂlr’s

neur odegener ati ve _di sease, caused by traurratl c injury, acute a/pom a,

i schenia or gl uChHRINE HERGESAEIEF R diaklar T tatshedWltso
include 25 i scheda/ineRQFENY QY idy SidRiRonieart attacks,
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 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,
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, osteoarthritis 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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nyocardi al ischem a, organ hypoxia, vascular hyperplasia, cardiac
hypertrophy, hepatic ischema, |iver disease, congestive heart failure,
pat hol ogiwo oi/msene responses such as that caused by T cel PcB@sact2iasat i on
and thronbi n-i nduced platel et aggregation. SUBSTI TUTE SHEET (RULE 26) WD
01/ 12621 PCT/ USO0/ 22445 -47 In addition, JIJ i nhi bitors of the instant

i nvention may be capable of inhibiting th ‘expression of inducible
pro-inflammtory proteins. Therefore, other "JNK—nedlated condi tions”

which may 5 be treated by tAne oun((jislsor his |nve1;1n%({ |ntcrle%1 efderra
anal gesi a, fever and pain, JeY 958 SneuSSmised ar pali eadache cancer

pain, dental paiok @Iirdzv@hﬁﬂérdl biyS thai jompdenS@eduds <ofi dviding iickvent i on are
al so 10 useful as inhibitors of Src-fam ly kinases, _especially Src and
Lck. For a gener aRCL¥dieeRodid EHEOESKi R3S T SEOMRGRRY 1geF 1B ugge, Annu

Rev. Cell Dev. (3929 Lawr o, Ther.
(1998) 77, 81; Tgthgs%ﬁ%n%)ae%‘%ﬁggﬁaﬁa B?%?%%qgtdrgyl&(ll\s/b{%rv% 360b) 65,

49. Accordld@lymawhéeetc@wﬁedn@s @mevas@hdlh&omiﬁxeaxmmqynd®l5633é5£nr

di t t hat k t ffected b tivity of
Sro-tam 1y kinase€/ SHER APREIREES BRCCORA Fioin ISy (ERR e a, 20

restenosis, hypegeghéensaochst aaposbigellorsiseoarthritis, synptomatic
treatment of bone netastasis, rheumatoid arthritis i nfl ammat ory bowel
di sease, multiple sclerosi Yirgdoriigepses whish gioat e Frearsst odi sease,

T-cel| mediated Bypgesens thvihk 2Bndbarase o RHlig iy of ditis,
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.

“IUNK-mediated conditions” also 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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syndronme, chronic obtructive pul nonary di sorder, contact dermatitis,

cancer, Paget's disease, asthma, 1ischemc or reperfusion injury, allergic
di sease, wabopieer dermatitis, and allergic rhinitis. D seaBepUuS@/Xst are
affected by Src activity, in particular, include hypercal cem a,

osteoporosis, osteoarthritis, cancer, syngtomati c treatnment of bone
nmet astasi s, SUBSTI TUTE SHEET (RULE 26) WO 17 12621 PCT/ US00/ 22445 - 48 and
Paget's di sease. Diseases that are affected by Lck activity, in

particul ar, include autoi ne i,.sease l.l er.gi.es, rh toid arthritis,
and | eukenia. Conpounds of-*f &k - ?Néﬁ&rﬁ%%l\?ﬁndé"rseioﬁu% Jiqsﬁ%arg%r yl are
especi al | y usef ulinfemtiiloeaiiaig bedicegRsde assaciAlEd iMd ke Src-family

ki nases, particularly Src or Lck. In addition to the conpounds of this

i nvention, phar meERRESEAIOTY Ofc d@tuiR] G SN VS MAtP T BHURIYS of the
compounds of 't hi gyjRven &“.ﬂﬁéf&%;ﬁﬁg%%%&&%@&s‘y th U I €at

or prevent the above-identifie ers. A "pharmaceutic y acceptabl e
derivative o0 pheditugatecahy dane pleamraceld icfaldhi sacoceprdhilen 15 sal t,
ester, salt of an_ester or. other derivative of a c aund of .this

nvent i on whi ch, TSANCCaGHEFSt PRALSI TG 4 HYE B DS ¢ Al o

provi ding, eithenhediroagislynieh ipdin,etdabachesompeidd wfid higerdtwention or

an inhibitorily active 20 netabolite or residue thereof. Particularly
favored derivat P8 ndprsdtrds i @aliose that increase the

bi oavail ability of the con?@%n%n%%ﬁg diventd q@lvﬁ\@{;q%f%% conppunds are

adm ni stered to a mammal e.g., ow ng an or al adm ni stered
conmpound 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,
Pharmacol. 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, osteoarthritis,

cancer, symptomatic treatment of bone metastasis,
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25 to be nore readily absorbed into the blood) or which enhance delivery
of the parent conpound to a biological conpartnent (e.g., the brain or

| ynphat i ovosysieen) rel ative to the parent species. Phar maeenuseegd2iis
accept abl e prodrugs of 30 the compounds of this invention include, wthout
limtation, esters, amno acid esters, pho% hate esters, netal salts and
sul fonate esters. SUBSTI TUTE SHEET (RULE 2 ?‘mo 01/ 12621 PCT/ USO0/ 22445 - 49
Pharmaceutically acceptable salts of the conpounds of this invention

i ncl ude those derjv. f rom phar eutically ac table in ni ¢ ,and
organi c acids an@%dgggge%xsaﬁ%%ee% ) suﬁlg;]tasa seesagtﬁ%t rs%l?%‘%ﬁ%?%c@’
acetate, adi pate,Lod gidtdhe,tyaspal tadre i cdledyz, oailre; 1 ikh zanesithmanat e,

bi sul fate, butyrate, citrate, canphorate, canphorsulfonate,

cycl opent anepr opiBseEesti RIUIGHEIS  dRREAIAS R i hanadil f onat e,

formate, fumaratq.. @diaaheptanpalimasl® Al asnorhoshate,a o Wl fein

hem sul fate, heptanoate, hexanoate, hydrochloride, hydrobrom de,

hydr oi odi de, 2- hyd’oxgpethahesukf esaeeialavt asefulmibeatecatdingnat e,

met hanesul f onat e,_.2- napht hal enesul fonate, .nicotinate, nitrate, oxalate, 15
pal mat e, pectin&t" ,eaﬁee%sﬁsfsﬁc ,astse-%ﬁ’eln p%epfsodﬁ?a_t i I JSPIRESS picrat e,

pi val ate, propi opalre.icualdigylste,orsucid.nate, sulfate, tartrate,

t hi ocyanate, tosylate and undecanoate. Ot her acids, such as oxalic, while

not in themselves 20 phar mdce@dEAIGP dkefraBi@PIADeergticyed in the
preparation of salfsuseill A8 i RIBAANSS ddb o A i L8 GAmpounds of

the invention and their pharnaceut |d(;E§LI l'y acceptable acid addition salts.

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
biocavailability 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 absorbed 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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Salts derived from appropriate bases 25 include alkali netal (e.g., sodium
and potassium, alkaline earth netal (e.g., magnesiun), amoni um and
N+(Cl_4 avéyi2salts. This invention al so envisions thepqnasernisati on of
any basic nitrogen-containing groups of the conpounds disclosed herein.
Water or 30 oil-soluble or dispersible progl%s may be obtained by such
quat er ni zati on. SUBSTI TUTE SHEET ( RULE 26) 01/ 12621 PCT/ US00/ 22445 -50
Pharmaceutically acceptable carriers that may be used in these

pharmaceutical conpositi onspha{rrrlnclé.éqlqj. C%Lit A ne%talglrg‘ tec sp,oét an,o
exchangers, alum na, alumnum Stearate, ]1 et hitn; ser u proteins, such
as human ser um aldauiidundaufdfert hisubstvanaeEsors Uate lasd hspdwtds; i v d/ci ne,
sorbic acid, potassiumsorbate, partial glyceride m xtures of_ saturated

vegetabl e fatty d&%¥s PHAETRCEWAIG 10 2RIV 1AL ERI &8%r ot ani ne
sul fate, disodi ug,Q hydrogen RIRERNALL . Pehasgliue hydragenphosphad e,

sodiumchloride, zinc salts, colloidal silica, rmagnesiumtrisilicate,
pol yvi nyl pyr%ol isddrtes ingdludd cemtsdsed aslilpsttanc esl gipul et At atigcol

sodi um car boxynet hyl cel | ul gse ol | at es,. waxe, 15
pol yet hyl ene- pol ;&%Ifﬁractfﬁyl gjr%’izoqp ec%’al;f_z)%’f?réer’_s ,blsp'g%etteﬁylbel‘hté’rga}%/ec’ol and wool
fat. The conposi dieiatef, tdenghasaid, idarpHdraul fimathe, adm ni stered orally,

parenterally, by inhalation spray, topically, rectally, nasally, 20
buccal |y, vagi naloMFloPaRtANSPLORIORRE CEsduiranate THIP MM SWHaR er al

as used herein i REhAGRS SURGHANC QU vl " BVAMAYS e | YIABIRG Aoaddl T a-
articular, intra-synovial, intrasternal,

10 glycerophosphate, glycolate, hemisulfate,
heptanocate, 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 undecanocate. 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*(C;.4 alkyl)s 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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intrathecal, intrahepatic, intralesional and 25 intracranial injection or

i nfusion techniques. Preferably, the conpositions are adm nistered

orally, iwooapmeitoneally or intravenously. Sterile injecpablusodinnsss of the
conpositions of this invention may be aqueous or 30 ol eagi nhous suspensi on.
These suspensions may be fornul at ed accorgl% g to techniques known in the
art using suitable dispersing or wetting gents and SUBSTI TUTE SHEET ( RULE
26) WO 01/12621 PCT/ US00/ 22445 -51 suspending agents. The sterile

injectable preparation mayal sq by thﬁlg_ X a%d%t%%&aﬁblc%rﬁ%fgi

suspension in a non-toxic parentera uent ‘or solvent, for
exanple as a 5 salayt |}:@n us’edlls?rlﬁntezsree@lmrma@mng.daﬂe can@eq:ma:tjlcms vehi cl es
and sol vents that, oned are _ water ut| on and

i sot oni ¢ sodi um l@l‘ﬂ ede ROt FigHdiad &? gtoé’rleix& FI9&FF oils are

conventional ly e@}llu@}ﬁ%,a%l%nﬁ%w@te%rra& SusRendiing nrdiygm For this
purpose, any bland fixed oil may be enployed i ncl udi ng synthetic nono- or

di - gl yceri des? F@tlweacﬂsds susilic lpsafuglag) cexrind aldnaniing,s kyffesr i de
derivatives are yusefuyl in the pr %a%%ﬁs%@lacq é ”Jgeﬁ}c%l?l S, 85,3 aé ural 15
S, S0

phar maceuti cal | y-acceptabl e ol Ve %D or &astor of
especially in th@ioltawlymb()e@&Mt@t egharteredi (yig/ce'ﬁhem mmeithutdﬁ)ns or
suspensi ons nay also contain a ng-chai n al cohol diluent or dispersant,

such as car boxy gy WSS eZ(fasﬁtﬁ‘i 125 4 s P S ng S8t ©™whi ch are

conmonly used i ne1the darmpdat isernoh Phatomead rllps e cepiidqim dosage
forms including enul sions and suspensi ons.
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 techniques.
Preferably, the compogitions are administered
orally, intraperitoneally or intravenously.

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

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

using suitable dispersing or wetting agents and

SUBSTITUTE SHEET (RULE 26)



O her commonly used surfactants, such as Tweens, Spans and ot her
emul si fying agents or 25 bioavailability enhancers which are comonly used
in the meouf/aweure of pharmaceutically acceptabl e solidpctgenxtgssor ot her
dosage forns may al so be wused for the purposes of fornulation. The

phar maceuti cal conpositions of this 30 invention nmay be orally
admnistered in any orally acceptable do‘s%ljgé formincl udi ng, but not
limted to, capsules, tablets, aqueous suspensions or SUBSTI TUTE SHEET
(RULE 26) WO 01/12621 PCT/ USQ0/ 22445 _-52 sc(t)?l u51i ons.. Iq_‘ﬁt?ge case of tablets
for oral use, caPPPEPSIRIMRST Sused ih& Tde HsactossE Sorn starch.

Lubricating agenpsepsteltias HRGNeSisdMbes eatalre.]lArie jAaayipi cal |y added.
For oral 5 adm nistration in a capsule form useful di | uents include
| act ose and dri e§OdtASNarEh SUARERSIQIedds @ HIPSpdsiichPagrentiesqdilned for

oral use, the achioteppgrediianions OmhRRN W [ emysifni ng. apd
suspendi ng agents. If desire , certain sweetening, avoring or coloring
agents may al5o0 beladdet inAllt, Srattianeldiolt.he Anfvagmateutaccadptaddngposi ti ons

of this invention may_be administered .in the formof su sitories for
rectal adm ni st V&G ESTRESE S jﬁeﬁgspltélﬁércg@yb eme%\pr}é’yjtoq%gaf§ agent with a

sui tabl e non-irrihakh)g RENGER 8Nk oMRItan iahds Aldot oali o @A it@Per at ure but
liquid at rectal tenperature and therefore will nmelt in the rectumto
rel ease the drugChdeahdgasediuaion.nclydaddddd@n bstearl lehedswind arid s

pol yethyl ene g Y%Q'esco%geﬁtﬂﬁ.oﬁ'aﬁﬁg}ﬁ%ﬁq‘f}lio%'d GOSN BT ¢ this invention
may al so be adm nistered topically,

10 suspending medium. For this purpose, any bland
fixed o0il 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 oils, such as olive oil
or castor o0il, 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 biocavailability enhancers which are commonly used in
the manufacture of pharmaceutically acceptable
solid, liguid, 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, agqueous suspensions or
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especially when the target of treatnent includes areas or organs readily
accessi ble by topical application, including diseases of the eye, the 25
skin, or whevimeer intestinal tract. Suitable topical foropstenms 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
formul ati on (see above) or in a suitable ~3fiema fornmul ati on.

Topi cal | y-transdermal patches may al so be used. SUBSTI TUTE SHEET ( RULE 26)

WO 01/12621 PCT/ USQ0/ 22445 - Far topical | cations, the

phar naceutical c 5% 5ts 5\%& tg}ee fcoafsrﬁJloaft 2tpaﬁf]hetas g‘iﬁ toafbafme Bt nent

cont ai ni ng the acldr+e RN S UsREeNdat aiddli ssad ol 4y aRerer nor e
carriers. 5 Carriers for topical adm nistration of the conpounds of this

i nvention i ncl udStasah ar &UWRAR1AGHHRNE RIS nisHGhIaDinagIne i pet r ol at um

white petrol atum I e I S elo et e, Y, propyl ene
conpound, enul si fsytlelr%gf%%\jv?aéx a%(;rcfgv&vait%g;r. }%ﬁ%ﬁglé\%%{d‘ 10&'%1e pF;lar maceut i cal
conposi ti ons Ban agmifndrsmtdaatiech iim sa capdwld efdwi,i arseffulcréiaimexord ai ni ng
the active corrponerclts suspended or o(lis.so ved in on

or _nore
phar maceut i cal | y RECHSR0IEE @55 13815 TEFT A50E8S T er r?%latfﬁée,"‘b%t are

not limted to, BMRdlsibnOidre ARl MO LA alk, RUHY WDRFE 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and

wat er. For opht hdhgredisat tife qemthimase ot tdnlemilgiidosing and may be
fsglr i”“nl;‘t ed as m hZRA 20 SHFRENST S ddb i S0 O G e A adj st Sy erile

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
igs 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 lower 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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or, preferably, as solutions in isotonic, pH adjusted sterile saline,
either wwth or without a preservative such as benzyl al koni um chl ori de.

Al t er nat iwe@by126epr opht hal mi ¢ uses, the 25 pharmaceuti cal pcDUp@B2E450NS MAY
be fornmulated in an ointnent such as petrolatum The pharnmaceuti cal
conpositions of this invention may al so b§ adm ni stered by nasal aerosol

or inhalation. Such conpositions are prepared 30 according to techniques

wel | -known in the art of pharnmaceutical fornulation and nmay be prepared as

solutions in saline, enplow I, al r..QUBST] TUTE SHEET (RULE 26)
WO 01/ 12621 PCT/ US00/ 22445)@-O 4 %?ﬁéc%ls%pﬁjg%cggt%roggér \%a ] ves, absorption

pronoters to enphreemaaicoaiaidlakidniptos i tilang acar hensorand/ared atrher
conventional solubilizing ar dispersing .agents. 5 The anpunt of JNK

i nhi bi tor that n&&llﬁé%’l@ol?di%% tcfr‘?ntt%‘e“’%éﬁgr i ML duce a
singl e dosage formoWdraaerior ¢arardiee URPRHHNS NeRIre B8tk t he

particul ar node of adm nistration. Preferably, the conpositions should be

formul at ed sod 10 Cefratl ex sddeayd opfl dgdt \asEingd.skrat ipg afy/te swaypoumsdyht / day
of the inhibitor ga jni.ster t tient receivi t e
conpositions. It Oghgaﬁq%’ g?l?c? téoglngercs%%c?%d t%%é:t %efe snﬁ)gcci llnc&g:fcésjgcaoe’ and

treatment regi mremiheradnyill5 ljantiice gearr qlattuent wiide geperd atpon a vari ety
of factors, including._the activity of the specific canpound enpl oyed, the
age, body wei ght Pr@é’g(éreé’ie M4, @QXOW%&Y%% & cﬂﬁyﬁrﬁpg&ﬁ%, rate

of excretion, didgpedmdl, Nakhari ANGd MR WEMeRlcaf. th8 ternatively,

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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20 treating physician and the severity of the particular disease being
treated. The anpbunt of inhibitor wll also depend upon the particul ar
conpound war oi/ms2conposi ti on. Accordi ng to anot her enbodi npot/uséin244525

i nvention provides nethods for treating or preventing a JNK-nedi ated
condition conprising the step of adm nistering to a patient one of the
above- descri bed pharnaceuti cal conpositib%%? The term "patient", as used
herein, means an aninmal, 30 preferably a human. Preferably, that nmethod is
used to treat or__prevent. a.condition siyected f.rominfl ammtory SUBSTI TUTE

SHEET (RULE 26) WOUGT X2 BErAUSSEY244s ©555 SR AhB

di seases, destrueld warkene Wicsedasshi 136t frardtoe ey defrsd/dnf ecti ous
di seases, degenerative di seases, neurodegenerative di seases, allergies,
reper f usi on/ i sch&®®Y £o8x oneg [redio1dtitzaldles ot i et idi sor der s,
organ hypoxia, vascular hyperplasia, cardiac hypertrophy, and

t hronbi n-i nduced pl atel et aggregation, or any specific disease or disorder
descri bed above. Dependi nghegp@motume pefr 1iNEKU|iarh iNIKare ditette dnel0 sondi t i on

to be treated or' prevented,. additional . drugs, which are nosnall
admi ni stered to tclogg’tm&de “{J‘rtg\/&li’te tcﬁﬁrl(‘?&né‘}%[ i 2 ey b Gfi S ered
together wth tRenghli Ridsdife FHorihiw 11NVRIHY FepdHiRXAHIE the host

chenot her apeutic agents or other anti-proliferative 15 agents may be
conbi ned wi th t h&ErFRkSChhithia e tdcula sade @ft isshirg stradiiqsr-ol i ferati ve

di seases.  Those paddichi8113), A9RNSIR% 18 AUTRSHEY S SBRaALRla &5 part

of a nultiple
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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dosage reginen, fromthe JNK inhibitor-containing 20 conposition

Al ternatively, those agents may be part of a single dosage form m xed

t oget her wodbhi126bhe JNK i nhibitor in a single conposition. p¢vussodeasst hat the
i nvention described herein may be nore fully understood, the following 25
exanples are set forth. It should be underg%ood t hat these exanples are for
illustrative purposes only and are not to"be construed as limting this
invention in any manner. 30 Exanple 1 Benzal dehyde oxi nme. To benzal dhyde
(10.0 g, 94 mol ). in ethanol_ (.50 ni s _added roxyl.am ne SUBSTI TUTE
SFEET (RULE 26) WA Er6o fRCTOR06) SHPRsEsss (A o O aIe TR 5 g, 94
mol in H2O (50 mi)sdreldreneedrdiy MxdEGh d i ddt: mMinfdagicdiion sol ution
was stirred for 2 hr. Poured into brine and extracted _twice with diethyl
et her. Conbi ned EXSEEEES weled R eFAteY OFES MPSH. TRISSISESTEH S F6? ded

benzal dehyde oxi . %yi wdigss Pijl
(CDC13) sy7.4o-7.d§%egamjsjesgr|)%,ll%§'é’g 75.‘/’7%] nﬁ@kﬁ&p’lsgzéz (s,apllﬁﬁ ,S]dgiolﬂ\&(v’?s,

1H) . 10 Exanpbe 2eagtCltdrctxenzandelogde igx idhes (BErzoy loxgdrotiviexoid me) . To
benzal dehyde oxi ne Q%$:2 gagp.l mol.) in__chlor fornnyas addedcfatalytic
amount of pyri di N&SCHET SNEFHBY ARG GAFSUES AR (335 39 0.1 nol ) 15
at room t enper at Whe-ombie -iedkided platdlled Wafgradddidd faf ahyd h, then

sat urated aqueous NaCl was A& added. The organi c. phase was washed with
saturated aqueoFPIEAEL GRiSCESarE lised dn Klavgsabed pRhove.

Depending upon the particular JNK-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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sol vent was renoved under reduced pressure. 13.85g 20 a-chl orobenzal dehyde
oxi me was obtained. The yield was 87% Exanple 3

1- (5- Met wb oB1beENY! - i soxazol - 4-yl ) - et hanone (Conpound 3PCT/TUS0R2843 uti on
of pentane-2,4-dione 25 (13.23 g, 0.132 nol) and triethylam ne (13.35 g,
0.132 nmol) in ethanol was added a-chl orobenzal dehyde oxine (13.70 g, 0.088
nol) at roomtenperature. The reaction ni3@Ture was stirred overnight at
roomtenperature. To the reaction was added ethyl acetate 30 and saturated
aqueous NaC . Th rgani.c _phase S shed wi t.h ur.ated_aqueous C

(twi ce) and dri o VSRS PLPITE o P @R\G%é %)O\%\/\bno%%zég Bt/ BSR0PY5R45 - 57
with MpSO4, and phenareeniin selovenio was .remawed ivddeio 1 ytedicaghPressure to
provide 17.7g of the title conpound. The yield was 100% Exanple 4 5

4- (5- et hyl - 3- phemprriesotazol- Ary| ) Bopried dindo2 bryjingniansl @3t 5). The
above Conpound 3 N g I d di | for ] [ yl acet al
(DVMFDWR) (160 g, 6&}§fng%fhmg?%§$%??SﬁgggbveF%ﬁ%ﬂ%?dpfgﬁgkgﬁfgggﬁ%gn m xt ure
was added et hyl deekat everdMb@ogat UEakpdragienusfNachiedThenengdrhgdphase
was washed w th saturated aquequs NaCLéé;mﬁg%? and dried ( 04), . The
organi ¢ sol vent R¥<TFerdded GndéP - FtediCdd) pPss Suc€lOZtE & rudE product
material was di v hny 2 thangl . th | Hit 4 N S added
guani di ne hydroc or#ggceib.goéy&%w?f%§n§f) ?%)'1gbéﬁtvh%§héﬁglgéfblIomed
by sodi um net hoxisde2(6s171Hy, 0. 114bspl 1H)n 100 nL net hanol. The reaction
m xture was refluxed overnight and then was cool ed

10 Example 2

o-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 agqueous NaCl was
added. The organic phase was washed with saturated
aqueous NaCl (twice) and dried with MgSO4.. 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 o-chlorobenzaldehyde
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 aqueous NaCl. The organic phase was

washed with saturated aqueous NaCl (twice) and dried
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to roomtenperature. The reaction solvent was 20 concentrated to

approxi mately 100niL total volune, and the precipitated product was
filteredwOhei2eki |l trati on cake afforded the title conpounBCct/@s@®/y4s The
overall yield for two steps was 46% 25 Exanple 5

[ 4- (5- Met hyl - 3- phenyl -i soxazol -4-yl) - pyr|n1d|n 2- yl]-phenyl -am ne
(Compound I'1A). To a solution of 50 ng (0O Y nol ) of

4- (5- met hyl - 3- phenyl -i soxazol e- 4- yI) pyrimdin-2-ylamne in 1 nL of

t ol uene was 30 add essi vel of bronpbbenzene,
o e b eooy P, MERGrorit bty ghPahcs 6oLuaht | fove ToER o, Re20) o
01/ 12621 PCT/ USOQ/c2RA45 ta%dumn@l 1B MRk 3% My (& 4Anemd)cné sodi um

tert- butoxide. The m xture was heated at reflux for 16 h, diluted with
ethyl acetate, fiqam@camd wadhe visictass VG with saturated aqueous sodium
5 bicarbonate and brine, dried (MySO4) and concentrated in vacuo. The

resi due was purified by colum chronmat ography over silica gel eluted with
ethyl acetate-hexanes 1:3, to afford ZEkamplEe3@% of the title conpound as

a yellowoil._10 Exgnple 6 E-Eﬁthzl-a-phen | -i soxazol e-4-¢ rbqullc aci d
met hy! ester? Af &R v = °fEEﬁ%¥t§¥éé§LéﬁLJH§H§H¥L—GhIorlde
oxime (14.0 g, 99,1@5@:99 (L0hgndl % was addes SioRumuRl $ G107 et hyl

acet oacetate (11.18 6 mol ) and trlethyl amne (13 nL, 103 nmmol) in

et hanol (50 m). OAf0t8é3r n@th r \ngg dl@}etiwltﬁorn@tmlaiﬁbudémeqlérﬂpeaf%ﬁfmle t he
sol ution was dll%&ﬁ&“DMﬁ}(lg%QCHZO T?E m@é?elgg uxeaaggégkgghyaHCIB’

To the reaction mixture was added ethyl acetate and

10 saturated aqueous NaCl. The organic phase was washed
with saturated agueous NaCl (twice) and dried
(MgS0,s) . 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 methanol, followed by sodium methoxide (6.17
g, 0.114 mol) in 100 mL methanol. The reaction
mixture was refluxed overnight and then was cooled
to 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-

vl] -phenyl-amine (Compound IIA). To a solution of

50 mg (0.2 mmol) of 4-(5-methyl-3-phenyl-isoxazole-
4-yv1)-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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20 brine, dried over MpSO4 and evaporated to give anber oil. Flash
chromat ography (silica) with 10% ethyl acetate in hexanes afforded the
title cowountel7. 56 g, 39%yield) as a white solid: M mUmUBHR16 (100)
1H NWVR (CDC13) b 2.78 (s, 3H), 3.81 (s, 3H), 7.45 25 7.55 (m 3H),
7.65-7.69 (m 2H). Exanple 7 5-Methyl-3-phenyl -i soxazol e-4-carboxylic
acid. To 5-Methyl-3-phenyl-isoxazol e-4- c‘a?%bxyl ic acid nethyl 30 ester
(0.853 g, 3.69 mmol) in methanol (12 nmL.) was added 2N NaOH (8 nlL) the
reaction sol ution was rred arrbl e r.at 60 hr. The
SUBSTI TUTE SHEETmeRBLEB;éSA f2§§1 %014/ /) 2?%2§°‘§1§%&%q—0n was
dilute with wat epuaeid.r aated it e Walsh RIadd agetratr.uxT R cami ned
extract was washed wth brine and dried over MgJSO4 and concentr at ed.

Recrystal | i zati oft:( Hélates wisbhhpthydepgedptanf dridéemdh washedsol id (0. 540
g, 72%yield). Eéﬁ%'e%sqvel‘nié)viﬁrﬁﬂ %t%{}%’%ld' agﬁf(g 495 %bonyl chl ori de.

5- Met hyl - 3- phenyl -1 soxazo car boxy ic aci 56 Mol ) was
treated with B5OCb2ce2bonptat and Grfioe, Hriied ngsamrahdononnemacau&ﬂgave a
yellow oil which was used w t hout %UI‘I fication.

3- (5- Met hyl - 3- phéﬁylvalcél(?xazg CA LGP SONEE B fd'rﬁ%ﬂ) 'P(Bmcyanoacetl C

acid (0.43 g, 5. tBromERloyraphiHevRlr 48 iCa %;@1'[ féllfﬂjt% QJlQl—Pre)(:?fin' of
1,1 -bipyridyl was added n-butyl lithium (6.4 ni, nmol The

tenperature was aresatehexames tlo 320te effesd t2|4ngﬂq H3z§%ﬁ| ¢dleor ed
solution. After .gogLl Qg)mb%un@ 5 5yJ¥Eit1M ~3Phenyl -i soxazol e- 4-

10
Example 6
5-Methyl-3-phenyl-isoxazole-4-carboxylic acid methyl

ester. An ethanol solution of freshly prepared
benzoyl chloride oxime (14.0 g, 90 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 1N HCl. saturated NaHCO;,

20 brine, dried over MgS0O,; and evaporated to give amber
oil. Flash chromatography (silica) with 10% ethyl
acetate in hexanes afforded the title compound (7.56

g, 39% vield) as a white solid: MS m/z MH'218 (100);
'H NMR (CDCl3) & 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
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carbonyl chloride (0.567 g, 2.56 mmol) in THE (5 nL) was added dropw se.
The m xture was stirred at -78 C for 1 hr. and at anbient tenperature for
an 25 adowvobomeir hr. The reaction was quenched with IN HegT/Q$®/ 22443 and
extracted twice with CH2C12. Conbi ned extracts were washed with saturated
NaHCO3, brine, dried over MgpSO4 to give the title conpound (0.391 g, 67 %
yiel d). 30 Exanple 10 SUBSTI TUTE SHEET (RURE 26) WD 01/12621 PCT/ US00/ 22445
-60 N-[5-(5-Methyl -3-phenyl -isoxazol -4-yl)-2H pyrazol -3- yl ] -benzam de.

3- (5- Met hyl - 3- phe i.soxazol Xo-propionitrile (0.391 1.73
mml ) in Ethanol © O)ﬁ‘é’ tdr%é’tt)tfd%t&"i‘?&(ﬁlg rfée ]?6*18';%{ dl% 5 mol )
and heated to refﬂl'tllhx etEl\ﬂﬁp(Hc&.IﬁdtQa [ n%‘&ﬁ'ﬂbﬁﬁé@ extract was washed

5- (5- Met hyl - 3- phenyl -i soxazol - % -2H pyrazol - 3-ylam ne used without
purification. Towild brds\§ tangy dmiate 0(\@103@9@34 @n%cﬁﬁé‘leyltifﬁt@doxane was

-al:ﬂge?e;:')![ Iet)gyll\ﬂgﬁlse{&? q;l llqt% %%eb g@%nﬁé@ ng a(é)e%fé erﬁ% enper at UI’ e.

The sol uti ons was dﬂqlluﬂeed;omﬂdw Matsar0 ejxt r/a @de/ma h et hyl acetate, washed
wi th saturated NaHCO3, Brine, dried over MgSO4 and concentrated in vacuum
HPLC 15 purification afforded 1.4 ng of title conpound. Exanple 11

1- Benzyl oxy- 3- ( 2- net hyl sul fanyl pyri m digkathpile) gor opan- 2-one (Conpound 7).
To a stirred solution of 20 4 rret hyl - ZT‘an‘h_yl?ul fanyl pyri m di ne (9. 60g,
68.5 mmol) in TEEMet: ; (S hl

m., 82.2 mmol) d&%%w&ﬁe3°%%kn£ﬁ T§3Xazole 4-carboxylic acid (0.54q,
10 2.56 mmol) was treated with SOCl, (2 mL) at 70 °C for

1 hr. Concentration in vacuum gave a yellow oil

which was used without purification.

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

propionitrile. To cyanoacetic 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 solution. After
cooling 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
°C for 1 hr. and at ambient temperature for an

25 addition 1 hr. The reaction was quenched with 1IN
HCl (13 mLO and extracted twice with CH,C1,.
Combined extracts were washed with saturated NaHCOs;,
brine, dried over MgSO, to give the title compound
(0.391 g, 67 % yield).

30

Example 10

SUBSTITUTE SHEET (RULE 26)



The solution was stirred at -78 C for 15 mnutes, warned to O C for 10

m nutes and recooled to -78 C 25 for 15 mnutes. Then, a solution of

3- benzyl oxgod26et hyl - N- et hoxyacet am de (17.2 g, 82.2 nmeC)/usev/ebE (30
nm.) was added dropw se over 45 mnutes. After 15 mn. at -78 C, the
solution was warnmed to 0 C and stirred for 30 mn. The reacti on was
quenched 30 with HCL (1M 85 nlL) and sti rF@8for 1 h. The solution was
poured into saturated NaHCO3 (300 nmL), extracted with Et20 (3 x 200 mi),
dried (MyS04), - SHEET ( RULE 26). V\D 01/1 ) USOO/2 445 -61
filtered and Con 4 o _.e " ~ 5.‘5;_1- “aeH lﬁn" 1= --o ,3'" [ eA anes)
provi ded the titha jcoymouwnddd.13 37&59,Mék}1ﬁlmn§her@&%ﬂgcg{acﬁol&@@rml e 12
4-[ 5- Benzyl oxymet hyl - 3- (4-f T uar o- phen - i soxazol -

yl]-2-net hylsulfémﬂxop@rrlorﬁldi%r(lé(ﬁrpém%?%)g 13076{5 mra k) e FBRATGh of t he
above conpound 7 (1 5.0, Jgmls) 4. 05 ympt) in EtOH
(200 10 m.), was gdﬁ‘LZ] g%golt%éagn of l4tk?r}§6ro r£(ae'lrllzo()sl rq:ﬁé‘?%de oxl me (56
mrol ) in Et Ob(56mul) ewer hed®ed rto Teflsot ut iBvapwesatsitdr rigd etc@im C for 15

mn. Then, the sol uti reflux for 90  m The sol utjon was
cooled to 25 C. Afi%i on?%f%%é’ﬁg% (p%eél YK ')4—\%39 a?dﬁ‘éaﬂ?%zfcl’jov\ed by
dropwi se additi gnyafand ng0hidtd O Ry iqh ot Ipi&rlcrlb;%&zl%ﬂ chlyiwe oxime (38.5
mmol) in EtOH (50 nL) over 1 h. to drive the reaction to conpletion. The

sol ution was reflapdddingr anime (%43 9TIG |Q*rd1|Q:éft“ét¥ t H{R Higxate MRS he

starting isoxazol g as tq_,qréstllll d mee S 1 d\%?j Ol?r?L £ and
concentrated. The crude vvas pic up |n 1‘%]% and poured
10 (0.019mL, O 16 mmol) The reaction was stlrred 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 NaHCQO;, Brine, dried
over MgSQ, and concentrated in vacuum. HPLC

15 purification afforded 1.4 mg of title compound.

Example 11

1-Benzyloxy-3-(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 O °C
and stirred for 30 min. The reaction was guenched

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 (MgSO.),
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into saturated aqueous NaHCO3 (150 nmL), extracted wth CH2Cl2 (3 x 150
m), dried (MgSO4), filtered and 25 concentrated. Fl ash chronmat ography

(Si 02, 2696 Ei/Q8ct hexanes) provided the title conpound (1ACPuUgo0/:24458 nmol ,
60% in sufficient purity (> 85% for use .in the next reaction. 30 Exanpl e
13 4-[5-Benzyl oxynet hyl - 3- (4-f | uor o- phenyl% i soxazol -

yl ]-2-nmet hanesul f onyl - pyri m di ne (Corrpoun ). To a SUBSTI TUTE SHEET ( RULE
26) WD 01/12621 PCT/ USO0/ 22445 - 62 sti rred soI ution of the above conpound 8
(2.00 g, 4.91 in M 50 s ad ed Se a sol ution
of oxone (7.07 gl%n ed 5%3 <conclfaif%.t) rrﬁm‘?‘ct ﬁ‘orta &1 20 h., the
solution 5 was pmsrle;g lmo@ tieéh(:lﬁeﬂhhes)eptba@aed whih t&H2€1 2 ofngouXd’5
m), dried (MgSA), filtered and concentrated. Flash chromatography (Si02,
45% Et OAc- hexaned )3 -gPodi-déd -t/h&malt| &9omideddd -(1. 60 g, 3.64 mmol, 74%.
10 Exanple 14 [3-(4-Fluoro-phenyl)-4-(2-nmethanesul fonyl-pyrim din-
4-yl)-isoxazol -5-yl]-nmet hanol (Corrpound 10) To a stirred solution of the
above conpound 9 (750 ng, 1.70 mmol ) E 348.5 nL) at 0 C was added 15
trimethylsilyl |(ad|e_ 'ci was stlrred at 0 C
for 30 min. Then:—lRaBEHEEAQRYRETYr ' 28 Y 4G 4ol )
was added. After4Q QLﬁethk}Qs%qlﬂa&iyqnpmmwa&md Tc@mp%‘iurﬁ @)d Stid 1d ng was
continued for 22 h. The 20_solution was quenched with H20- MeCH (2 m_) and
stirred for 1 h. STH&ETrsd seilek ivas 9folihed agyvs compound 7 (13.75

47.7 mmol) and Et3N (14.6 mL, 105 mmol) 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 90
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 CH;Cl, (3 X 150 mL), dried (MgSQO,), filtered and

25 concentrated. Flash chromatography (SiQO;, 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-[5-Benzyloxymethyl-3-(4-fluoro-phenyl) -isoxazol-4-

vl]l-2-methanesulfonyl-pyrimidine (Compound 9). To a

SUBSTITUTE SHEET (RULE 26)



saturated agqueous NaHCO3 (30 nmL), extracted with EtOAc (3 X 30 nL), and
concentrated. Flash chromatography (Si 02, 80% Et OAc- hexanes) provi ded the
25 titl ewonposed (530 ng, 1.52 mmol, 89% . Exanple 15 PCT/US00/22445
4-[5-(Brononet hyl ) - 3-(4-fl uoro-phenyl)-i soxazol -

yl]-2-nmet hanesul fonyl - pyri m di ne (Conpound 11). To a stirred solution of
t he above compound 10 (250 ng, 30 0.716 mm®?) and CBr4 (473 ng, 1.43 nmol)
in CH2C12 (14 nL) at 25 C was added PPh3 (244 ng, 0.93 rrm)l) SUBSTI TUTE
SHEET (RULE 26) V\D 01/ 12621 PCT/ USQ0/ 2244 63 After addi ti onal
PPh3 (50 ng, O0.1% Hfﬁ?ﬂ \ﬁé’ utisde®h d:%ifr a\?’é"’tené:%ri‘%réq s et on.

After 15 mn., t4§1 17 8 )oq V\%d;pn(%ntnﬁa,t ed A a,? g%gr gg@%agrapmlm(& 02,

50% Et OAc- hexane ed t 5 title conmpound

90% . Exanple 16drépﬁnas(e4-aFlsmdnrt:,@hemﬂ )ox4m(e2 metd”vargp,swljf Sylmol) in
pyrimdin-4-yl)-isoxazol -5-yl net hyl ] - norphol.i ne 10 %und 12).. To a
stirred sol utiont8? R QBQ)V@"eEoKrBoE}hH 11A€52rng0 §-09¢ ﬁrrﬁP)luéﬁﬂ’nEt3N (20

L, 0.15 mmol3 igGHIONHAR: St 18b 255Cnn@s asi@%elc%apmmnénzéﬂz 64, 0.11

mmol ). After 15 mn. the solution was concentrated. Preparative thin |ayer
chr omat ogr aphy x5768m®2,, Br@ec) mgmdedfiIDEeteﬂl endonpauedt{a8edy, 0. 069
nmol , 709 . Exa }1“1771 4-{4- 3- (4-Fl uor,o- phenyl FS(m)r phol i n-4-yl met hyl)
20 i soxazol - F%r}s’ilrs CHERPIAAAIEADTY c‘fclloéheﬁé LOPEHRFSGRESXI A- 42) . A
ctirred sol uti onP%v@@@aom 1280 uqldoaa u% N4 ol

trans- 4- am nocyc ohexanol 24 ny, .21 nml)’ was heat ed
to 74%)

10 Example 14

[3-(4-Fluoro-phenyl)-4-{2-methanesulfonyl-pyrimidin-

4—y1)—isoxazol—5—yl]—methanol (Compound 10). To a

stirred solution of the above compound 9 (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—MeOHY(2 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 (Si0O;, 80% EtOAc-hexanes) provided the

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

Example 15

4-[5- (Bromomethyl)-3-(4-fluoro-phenyl)-isoxazol-4-

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,CIl,
(14 mL) at 25 °C was added PPh; (244 mg, 0.93 mmol).

SUBSTITUTE SHEET (RULE 26)



80 Cfor 4 h. The solution was poured into half 25 saturated aqueous NaHCO3
(5 m), extracted with EtOAc (5 X 5 nL), dried (MgSH), filtered and
concent r av@d1/12681 ash chr omat ography (Si 02, 10% MeOH CH2CeC)/us@wxnvisded
material which was further purified by ion exchange chronatography (SCX
resin, eluent: 0.25M NH3 30 in 50% MeOH CH2C12) to give the title conpound
(27 ngy, 0.057mol, 83% . SUBSTI TUTE SHEETP3RULE 26) WD 01/12621

PCT/ USO0/ 22445 - 64 Exanple 18

D1 2 ot byl sul PERRE: Bt P et gy, (8 B9, 848 FRed)s¥Rst i on

of the above conpeed &o( lﬂ.&v@,theo readBRn) dJ dtAd.dh M)a@le?a £ Was
added NaCEt (21%wv EtOH 0.40 nL, 1.23 nmmol). After 2 h. the reaction

was quenched wtwl%truﬁéﬁeéoéqlﬁé% W@W@ntrﬁé)te@ﬂ@zas(@ x 5 nL), dried
(MS™), filtere ( d a r p %

Et CAc- hexanes) %r %\@lﬂl e% %%g)%?nt I%togémg%ngggég ﬁg@ggg%i B%ﬁé’?d%éz&g’%
Exanpl e 19 155 4- [t5tHEehaonpetimd -(2-6(64 1dd, udr.é-43hemdl),- isg®azol -

yl ]-2- et hanesul fonyl - pyri m di ne (Conpound 14). This conpound was prepared
in a mnner simlar to that described above in Exanple 13, except starting
fromthe above conpound 13 (58 ny, O.lgxdmwid 1® 20 provide the title
conpound (64 ng, 0 17 mol , 100% whi cn was used directly in the next
reaction without 4 | (Ai-Ea oo ~@h eppydy) 22 gL ST 1y

Cycl ohexyl - { 4- [5p§&ﬁ%§éﬁ%ﬁﬂl§l§rQ%o&%ﬁ%hQSDQ%%Qthl] mérphollne

10 (Compound 12). To a stirred solution of the above

compound 11 (41 mg, 0.099 mmol) and Et;N (20 uL, 0.15
mmol) in CH3CN (0.5 mL) at 25 °C was added morpholine

(9.6 uL, 0.11 mmol). After 15 min. the solution was
concentrated. Preparative thin layer chromatography

15 (Si0;, EtOAc) provided the title compound (29 mg,
0.069 mmol, 70%).

Example 17

4-{4-[3-(4-Fluoro-phenyl) -5- (morpholin-4-ylmethyl) -

20 isoxazol-4-yllpyrimidin-2-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 agqueous NaHCOs; (5 mL), extracted with EtOAc
(5 X 5 mL), dried (MgS0O4), filtered and concentrated.
Flash chromatography (SiO;, 10% MeOH- CHyCl;)
provided material which was further purified by ion
exchange chromatography (SCX resin, eluent: 0.25M NH;

30 in 50% MeOH- CHyCl,;) to give the title compound (27
mg, 0.057mmol, 83%).

SUBSTITUTE SHEET (RULE 26)



i soxazol -4-yl]-pyrimdin-2-yl}am ne (Conpound XIA- 43) This conpound was
prepared in a manner simlar to that described above in Exanple 17,

starti ngwoomz®1 t he above conpound 14 (64 ng, 0.17 muol ) Pa@n@s00/22445

cycl ohexylamne (58 L, 0.51 mml) to provide the title conpound as crude
product. After HPLC WD 01/ 12621 PCT/ US00/ 22445 -65 purification (C 18,
gradient elution, 10-90% H20- CH3CN) and extraction into Et OAc, the crude
product was converted to the HC1 salt with HO-Et20 (1M 1 nlL). The

sol vents were renoved in vacuo the give 5t®e title conpound as the HCL
salt (55 ng, 0.13 mmol, 76% over two steps from conpound 13). Exanple 21
Cycl ohexyl -{4-[5-benzyl oxynet hyl -3-(4-fluoro 10

phenyl ) -i soxazol -4-yl]-pyrimdin-2-yl }am ne (Conpound Xl A-44) This
conpound was prepared in a rmanner sin%&%&m;% tigat descri bed above in
Exanple 17 starting fromthe above co 00 ng, 1.14 nmmol)

and- cycl ohexyl am ée[ % 3HOhoxyBedRy Imdt 4 -fhublkashhehybirai sgrapby-£Si 02, 30%
Et OAc- hexanes) proyided the title c ound, (488 1.06 . 939 .
Exanpl e 22 20 [ 4-YPlche sByRtniftae, Memgouta o). 3¢
phenyl) - i soxazol - 5- ¥yt ] et hagelut foAPeENEh&l 445 Aomsbhraed $0bBtmgn of the
above conpound XIA-44 (461 ng, 1.01 mmol) in TFA-H20 (3:1, 8 nL) was
heated to 80 C f@r220mhol ThensBtOHi 02 . 0asLoatedbrdt ehs aitl’d Na@ETr ude

m xture was taken in CH2Cl2 (25 oured into saturated agueous
NaHCO8 (30 ni), Bl s B R é&&%bf(g-zgz@ﬂﬂf% A%F‘F’édg(%g F
filtered and concepisetsd wdd i &PhES QRcrRexapPEBated aqueous NH.,Cl (3

mL), CH;Cl, (3 X 5 mL), dried (MgSQO4), filtered and

10 concentrated. Flash chromatography (Si0O;, 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- .

yvl]-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, 100%)
which was used directly in the next reaction without

purification or characterization.

Example 20

25
Cyclohexyl-{4-[5-ethoxymethyl-3- (4-fluoro-phenyl) -

isoxazol-4-yl]-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 pL, 0.51 mmol) to provide the

title compound as crude product. After HPLC



i ndi cat ed about 50% consunption of starting 30 conpound Xl A-44. The crude
materi al was dissolved in TFA-H20 (3:1, 8 nL) and the resulting solution
was heat adovn100 C for 22 h. The solution was WO 01/ 12628CPCTeE0L 22445
-66 concentrated, and the crude m xture was taken up in CH2C12 (25 ni),
poured into saturated aqueous NaHCO3 (30 nlL), extracted with CH2Cl12 (3 X
25 m), dried (MgSO), filtered and concentrated. Flash 5 chromatography
(Si 02, 40% Et OAc- hexanes) provided the title compound (313 ng, 0.85 mmol,
84% . Exanple 23 1-(2-Brono-pyridin-4-ylyépropan-2-one (Conpound 16). 10
To a stirred solution of 2-brono-4-nethyl pyridine (Corrpound 15) (20. 20g,
117.4 mol ) in THE (250 nL) at -78 C was, added LDA (2.0 M THF/ Hex, 70.5
n, 141 rmmol) drewwEcaveen10Cnif, ghedseontitebat ek, %Qr??%deﬁ- 78 C for

35 min. Then a sog n 9fq Yi rn%‘tila% a 141
mmol) in THE (30(]:#t(%l\ﬂvvétﬁg1 a%@%%%ﬁsﬁ)ver ch{@ ter %Oﬁi&t -78
C, the sol ution wss westedrtedOt& ahd HGLisakd vf/ntthchl -Fhg0 s@lMit ion vvas
poured into HRO (250 nL), extracted with Et20 (3, X 250 nlL), dried 20
(MySO4), filterediahd cBAReRPIAERHS ¥FESh SRAY S imtDdgVaGHY %%?0?”?0%

Et QAc- hexanes), prt%d@ﬁtweco&%&hﬁdcgapewméﬂﬁsgﬁtg<5§8m§ myph3 679 .
Exanpl e 24 25 2-Brono-4-(5-nethyl - 3- phenyl -i soxazol -4-yl)-pyridi ne
(Conpound 17a). 'limn@lstTG%e‘dvsol v onteibs ongrourenpaendi11ly1.-g, 8.0 mmol)
and Et3N (2.23 nL, 16 nmml) in EtOH (16 nL) was added a sol ution of
benzoyl chloride oxinme (1.62 g, 10.4 nmmol) in EtOH (16 nL) over 90 30 m n.
The solution was stirred.-at 25 C for 98xahmple 21

Cyclohexyl-{4-[5-benzyloxymethyl-3-(4-fluoro-

10 phenyl)-isoxazol-4-yl]l-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 ML, 3.42 mmol).

15 Flash chromatography (Si0O,;, 30% EtOAc-hexanes) ‘
provided the title compound (488 mg, 1.06 mmol,
93%) .

Example 22
20 [4-(2-Cyclohexylamino-pyrimidin-4-y1l)-3-(4-fluoro-

phenyl) -isoxazol-5-yl]lmethanol (Compound XIA-45) A

stirred solution of the above compound XIA-44 (461
mg, 1.01 mmol) in TFA-H,O (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 CHCl, (25 mL)},
poured into saturated agueous NaHCO; (30 mL),
extracted with CH,Cl, (3 X 25 mL), _dried (MgSO4),
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



Then, the solution was heated to ref lux for 24 h. WO 01/12621

PCT/ US00/ 22445 -67 The solution was cooled to 25 C and concentrated. The
crude nmatwobri2eeas taken up in CH2Cl2 (50nlL) and poured Par@seeussat ed
aqueous NaHC®3 (50 nlL), extracted with CH2C12 (3 x 50 nL), dried (Na2SO»4),
and 5 filtered. Flash chromatography (Si02, 20% Et QAc- hexanes) provided
the title conmpound (1.32 g, 4.19 mol, 52%.

2- Brono- 4-[ 3- (4-fl uoro-phenyl)-5-net hyl -i soxazol -4- yl]-pyridine (Conpound
17b) was sinmilarly prepared 10 starting weéh 4-f | uorobenzoyl chloride

oxi me. Exanple 25 2-Brono-4-(5-brononet hyl - 3- phenyl -i soxazol -4-yl) -
pyridine (Conpound 18a). A stirred solution of the 15 above Conpound 17a
(404 mg, 1.28 nmSIoNCeRtuFtRfbs A il YR IIRUTe I8 sniRleaitP ABN (11
ng, 0.064 mmol) i 14 t O L ef L MXag @ r a 300
Wlanp for 18 h. dﬁ‘fggfzséégtlﬁ%)n'ﬁéug:é?u%gﬁévf%ﬁu%%g%ﬁf Iigb%g_)eﬁagg??act ed
20 with H20 (3 x @b RD) ,» Sedne-d{AD wildh .cuicied(§ MgSD¥) L) , fdtieded and -
concentrated. Flash chromatography (Si02, 15-20% EtOAc-hexanes) provided
the title conpoudI@87 #glteregBamgplconsemfrated. Flash -
2-Brono-4-[5-pro t -3-(4-11 uoro-p y _ ly- 4- =PV i gine
(Conmpound 18b vvan%qg?rin%qoffﬁa)(}%l}pr(é%adr)zédlag'?aﬁpﬁg %%%ﬁﬁé%r)mgﬁﬁylf%é t%fxegrrpl e
26 2 -Bronp - 4 -ti(tie reirppgm® (IDA mg,3 0. §54 mmdl | B#%- phenyl) - 30

i soxazol -4-yl) -pyridine (Conmpound 19b). To the above Conpound 18b (200
ng, 0.485 mol) was added NaOwe (0.5 Min MeCH, 2.0 nL, 1.0 mmol). The WO
01/ 12621 PCT/ US00/ 22445 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
étirred for 1 h. The solution was poured into H0
(250 mL), extracted with Et;0 (3 X 250 mL), dried

QO;A(MgSO4), filtered and concentrated. Flash
chromatography (Si0O;, 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 (1.71 g, 8.0 mmol) and Et;3;N (2.23 mL, 16 mmol) in
EtOH (16 mL) was added a solution of benzoylchloride
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.



-68 solution was stirred at 25 C for 90 mn. Then, the solution was poured
into brine, extracted with EtOAc (4 x 15 nL), dried (MgSO4), filtered

t hrough avebni/iwar pl ug. Evaporation of the sol vent provi dedruk@/22u4sl e 5

" conpound (175 ng; 0.482 mol, 99% . Exanple 27

4- (4-(2-Bromo-pyridin-4-yl)-3-phenyl -i soxazol -5- yl nmet hyl ) - norpholine
(Compound 20a). A-stirred 10 solution of the above Conpound 18a (484 ngy,
1.22 mol) , norpholine (0.45 ni, 5.1 mml% and K2CO3 (340 ng, 2.45 mmol)
in anhydrous DMF (2 nL) was warmed to 40-€/for 18 h. The sol ution was
poured into brine (10 m), extracted with CH2C12 (3 x 15 nl), dried 15
(MySA4), and filtered. Flash chromatography (Si 02 50% Et CAc- hexanes)
provi ded the t| t I’ﬁl@(ﬁmbmnbr(m gapled 150 bl °C 9111% COE)C&MII@CM 20

[ 4- (5- Met hyl - | -1 spxazal I n- 2- J d
I1A-52). To a stl % ‘%ﬁ’d‘ﬂaltoeﬁf 1)Vﬁ"g5y ag% t E\H(}F%é ?%mﬁb ggggn
ol ), ani line (7fduked 05:0%6 JHEIDa sl ﬁkﬁ%ﬂléﬁqaﬁ{cwgg 50. @89 ,mml ) in
toluene (0.6 m.) at 25 C was 25 added Pd2(dba)3 (2.7 ng, 0. 003 nmol )

foll owed by NaOteBut:(@ctiedrgqltm @35Cipok 3. XThe ®b) ut dohedasNaiiated angl 80 C
for 2 h. The Jonwa | e filtered and cpncentr Preparative
thin | ayer oTEPhy ( élacfg‘ %ﬁ%@%@izfg Cﬁow @%d%t 830 title
conpound (12 6 rrgqe%@é@ P BB 1dl Whe WA 01ld 12Gvdo R/ (USOY 22445, 1 $9
Exanpl e 29 Cycl ohex Qﬁ/l -[ 4- (5- met hoxynet hyl - 3- (4 fl uoro- phenyl) -

i soxazol - 4-y1) - pymell n-32%) ] - ami ne ( Conpound Xl A-
2-Bromo-4-[3-(4-fluoro-phenyl)-5-methyl-isoxazol-4-

yl]-pyridine (Compound 17b) was similarly prepared

10 starting with 4-fluorobenzoylchloride oxime.

Example 25

2-Bromo-4- (5-bromomethyl-3-phenyl-isoxazol-4-yl) -

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 CCls (3 mL) was heated to reflux
and placed under a 300 W lamp for 18 h. The
solution was diluted with CH,Cl, (15 mL), extracted
20 with H0 (3 X 10 mL), brine (40 mL), dried (Mg&Q.),
filtered and concentrated. Flash chromatography
(Si0,, 15-20% EtOAc-hexanes) provided the title
compound (287 mg, 0.728 mmol, 57%).
2—Bromo;4—[5—bromomethyl—3—(4;f1uoro—pheny1)—

25 isoxazol-4-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



29). To a stirred solution of the above Conpound 5 19b (20 ng, 0.050 nmol),
cycl ohexylamne (11 L, 0.13 nmmol), and BINAP (4.7 ng, 0.0075 mmol) in.
t ol uene W0 41/nd6r1 at 25 C was added Pd2(dba)3 (2.3 ng, O0.BOPHSewmkds
followed by NaGtBu (12 ng, 0.13 mmol). The solution was heated to 80 C for
15 h. 10 The solution was cool ed, poured into H20O (5 nlL), extracted with
EtQAc (4 x 5 nm), dried (MgSH), filtered and concentrated. HPLC (gradi ent
elution, 90-10% H20- CH3CN) provi ded the t_'% | e conpound (9.1 ng, 0.022
mol , 449 . 15 Exanple 30 3-Methyl -5-phenyl-i soxazol e-4-carbonitrile
(Conpound 24). To an ethyl alcohol solution of benzoylacetonitrile was
added 1.5 eq of triethyl 20 amne, follo .5.eq._af ac | chl qri de
oxi me, the reactSUHHA HAS v%fsl%’f?‘?r 'a“%? Clr?:?/tf})rf (?(r% Fours ®ro <ttq'hee
reaction mxture g5 @ddedyel Pdurageidts BRthd) | ferrddeeQr@aih CEpbase was
dried with magnesium sulfate and the sol vent was renoved under 25 reduced
pressure. After cht onHtSogiaphidrieaiir {Mg$@d)i,orf itlherted [throombo end iddsa
obtained in 72% vyield._ Exanple 31 30 . .
3- Met hyl - 5- pheny R} ihx SSGRRYAR ehh 4t 1 eFy8eS P 0o P V859§ ot bl Gene
solution of the %lmﬂu@ ng% yegg Adgrsh 1-dogp. of DI BAL- H HAX at OC.
The reaction WD 01/ 12621 PCT/ USO0/ 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 tOE}]EQImH?% §l70vv|y and then extracted
with ethyl acetate. The organic , SHAMPZE 20
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 CHyCl, (3 X 15 mL), dried

15 (MgS0O,), and filtered. Flash chromatography (SiO3,
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-

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

solution of the above Compound 17a (20 mg, 0.063
mmol), aniline (7.0 uL, 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 (Si0O,, 5% EtOAc/CHyCl;) provided the
30 title compound (12.6 mg, 0.0385 mmol, 61%).



5 phase was dried over nmagnesium sulfate and concentrated under reduced

pressure. The crude product was purified by chronmatograph providing the

title cowountéen 57% yi el d. 10 Exanple 32 PCT/US00/22445

1- (3- Met hyl - 5- phenyl -i soxazol -4-yl)-ethanol (Conpound 26). To the THE

solution of the above Conpound 25 was slowy added 1.4 eq of

nmet hyl magnesi um brom de at roomtenperature. The 15 reaction m xture was

stirred at r.t. for 1 h. To the reaction m xture was added ethyl acetate

and i N HCL. The organic phase was washed ¥fi%h brine and dried over
magnesi um sul fate. The solvent was renoved under reduced pressure, and the

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

step without purification. Exanple 33 Example 29

L (8- Wethyl - 5 phepyk bagxgaolrd (ol bieeha)aBeny 1 0TI 20k pfRrd1) -

di chl or onet hane C, the

m xt ure was stlrredoaazoIB4€yﬂ0rpy51dun any lf ebindwed bem@@@ﬁt%dmrof a

di chl oronet hane s t|o Q abov npound 2 The action
m xture was stirrgh?for OanF% g?e 780 U%fﬁgn go%gF éﬁﬁy added,
after which t reapt i X{gUlp® oWashodh | owed 1t 1 MLRd Q@ {gnper ature
gradual | y. Tohfhegggac?Poﬁghlxtgﬁe wag addgg Ee WO 01/13621h

PCT/ US00/ 22445 -70. aaemmbé)andnurBaNAPTHé.GrggmlO.pﬁa§enmad)dumed over

magnesi um sul fate, and the solvent was renoved under reduced pressure. The
crude product, obtailnesei K084y aitd25wes YRR rairecPAy(dha) 3t H -Rext step

5 without purificgliof. 025 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,O (5 mL),
extracted with EtOAc (4 X 5 mL), dried KMgSO4),
filtered and concentrated. HPLC (gradient elution,
90-10% H,0-CH3CN) 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 organic 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%

yield.

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



Exanpl e 34 3-Di net hyl am no- 1| - ( 3- net hyl - 5- phenyl -i soxazol -4-yl)- propenone
(Compound 28). A toluene solution of the 10 above Conpound 27 and excess
DMVF- DVA weg o1/efekuxed for 20 hours. To the reaction m xt urerTnwas)/2dged
ethyl acetate and brine, the organic phase was dried over magnesi um

sul fate, and the solvent was then renoved under reduced. pressure. The
crude 15 product was used for the next step without purification. Exanple
35 4-(3-Methyl -5-phenyl -i soxazol -4-yl)-2 20 net hyl sul fanyl - pyri m di ne
(Conmpound 29). A nethanol suspension of thE8-above Conmpound 28, 2

equi val ents of thiourea and 1.5 equival ents of sodi um net hoxi de was

refluxed for 2 days. To the reactjon mxture was _added ethyl acetate and
IN HCL, the orgaf&s BFied shad “FadREd Swihov sy fd Lewgddtreagthet agnesi um

sulfate, and the ,sol gﬁ%mﬂ%satdrk@rbr{chSEdSMd dequeed Rraespue: . The

crude product was dis in chloroform to it was added 1.5 eq of
i odonet hane and Thé mzpatfiqy miditee 'Wm rtesat s Dered xtarldV Wil 30lewlyred at

r.t. for 2 hours the reacti ture di chl oronet hane and I N
HCL the or gan: ATt R AR M VR ARE et Wi DS 2691
PCT/ US00/ 22448 - iﬁlmw ue isdd fake: m%é@imrﬁuy@&é effyed under

reduced pressure, and the crude product was purified b chronatography to

prOV| de the tit| €xwRuREedrhndare wedueeB 6 eSS el thegrude
4- (3-Met hyl - 5- ph%@%dﬂé@%ﬁﬁ?%d&ﬁ@fe&}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 solution of the above
Compound 25 was slowly added 1.4 eqg 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
HC1l. 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 96% yield, was used directly
for the next step without purification. |

Example 33

1- (3-Methyl-5-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 sQlution 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



met hanesul fonyl - pyri m di ne (Conpound 30). To a dichl oronethane sol ution of
t he above Conmpound 29 10 was added 2 eq of m CPBA, and the reaction was
stirred a¥oni/1262f or overnight. The reaction mxture was napisa/22iish i N
NaOH twi ce and brine twice and dried with nagnesium sul fate. The sol vent
was renoved under reduced pressure and the crude product 15 was purified
by chromat ograph to provide the title conpound in 79% vyield. Exanple 37
Conmpounds |1 B. A DMSO sol ution of the above Conmpound 20 30 and 3

equi val ents of desired amine was heated at’7180 C for 4 hours. After

anal ytical HPLC indicated the reaction was conpleted, the crude product

was purified by reversed C to provide the desired Conpound |B. The
yield i s general I3Fgraat e‘arnl_ghé‘?ﬂ%' 80bRe THIFV T RUARF é'i(aoﬁrpq?@se%e%%’ét rate

how t he Comoun%@eéiﬁﬁ_éwﬂﬁép%ﬂ@wm S SBISM aa PrURNPeq kiMEse
inhibitors, especially inhibitors of c-Jun-N- term nal kinases. 30 Exanple

38 doning, Expressiuwredrprerguife catThm ofudaks ®usttei oWz 01¢d 2621

PCT/ US00/ 22445 -7, BL search of the T dat abgase usi,n t he published
JNK3al cDNA as a %%%r#?ﬁ%’nt"ﬁsi e%g%% éjééelcE%%n%ozi %ﬁg&fg}t %%?pcont ai ned
the entire codi ngvitesiuense iorcdiimn. JNK3al. Pol ynmerase chain 5 reactions

(PCR) using pfu polynerase (Strategene) were used to introduce restriction
sites into the cDNA for cloning into the pET-15B expression vector at the

Ncol and BanHl sites. The protein was Example 34

3-Dimethylamino-1-(3-methyl-5-phenyl-isoxazol-4-y1l)-

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 Was 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 eguivalents
of thiourea and 1.5 equivalents of sodium methoxide
was 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 iodomethane
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 HC1l, the

organic phase was washed with brine and dried with



expressed in E. coli. Due to the poor solubility of 10 the expressed
full-length protein (Met 1-A n 422), an Ntermnally truncated protein
startingved oBex621 resi due at position 40 (Ser 40) was prodBCETSO0TI2H4S
truncation corresponds to Ser. 2 of JNK1 and JNK2 proteins, and is
preceded by a nethionine 15 (initiation) and a glycine residue. The glycine
resi due was added in order to introduce an Ncol site for cloning into the
expression vector. In addition, systematic C-term nal truncations were
performed by PCR to identify a construct-YRat give rise to 20
diffraction-quality crystals. One such construct encodes am no acid

resi dues Ser40- GLlu402 of JNK3al and is preceded by Met and, A y_residues.
fio dgta

The construct was"FFRpRFEY B S usiThe SRR FFEOIT U 95 5
GCTCTAGAGCTCCATCREARAMMAQUMAGTTGACRA IR okl Y SRst s WP £ 16 at i on
codon wunderlined)(SEQ ID NO 1) and 5 _

TAGCGGATCCTCAT TCTEAATMCATAGIECENT GIA Bt o(¥de eflye tigrdeeronpaundt op codon
under | i ned) ( SEQ I,@_IlNQZ% 4215 303%%? mers and was confirmed by DNA
sequenci ng. Cont rotc ekperd ikt $4%di cated that the truncated JNK3 protein
had an equi vakent kinase activity WO 01/12621 PCT/ US00/ 22445 -74 towards
nmyel in basic protein when activated with an_ upstream ki nase MKK7 in vitro.
E.coli strain BL21 (DE3) (Novagen) wasEXeFPBASfaPned with the. JNK3
expressi on constrct, e X J @qg@l nted with 100 pg/ m
carbenicillin in {uniaK%}f@b%%ﬁl%ﬁ%{%cﬁg WETr e _ejlura] | og phase (0OD600 -
0.8). |sopropyl t metheresuldanptlogivdage I GCagowdted t o &'d iaal

‘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
removéd 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 DMSO solution of the above Compound
20 30 and 3 equivalenté of desired amine was heated at
80 °%C 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
Example 38

Cloning, Expression and Purification of JNK3 Protein




concentration of 0.8 nmMand the cells were harvested 10 2 hours | ater by
centrifugation. E. coli cell paste containing JNK3 was resuspended in 10
vol umes/ gvoywimz2buf fer (50 mM HEPES, pH 7.2, contai ni ng 20pgéwyx2es50l
(v/v), 100 MM Nad, 2 mM DTT, 0.1 nM PMSF, 2 pg/m Pepstatin, 15 | pg/ m
each of E-64 and Leupeptin). Cells were |lysed on ice using a

m crof |l ui di zer and centrifuged at 100,000 x g for 30 mn 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 mMDTT) and 20-pédrified by SP-Sepharose
(Pharnaci a) cation-exchange chronat ography (col um di nensi ons: 2. 6 x 20
cm at 4 C. The resin was washed with vol unes of. Buffer

foll oY\ed 3y 5 ﬁol um vol uned %?‘A%rﬁf?%"f‘r% ?:%n‘f § nFAY 6tW?\%d151%%und JNK3
INK3 el ut ed bet wedks LT b Pl o2 £ GELER 1 8CapPPeREd, A LSS

of JNK3 was di | utEsirteléné (@é6r2sss) OatrMeitREthoaf Eke, eptlireScodbngai ni ng

100 M NaCl, 5 nM DTT, 20 nM Myl 2 and 1 nM ATP. GST- MKK7(DD) WO 01/12621
PCT/ US00/ 22445 - Teeawencee dsar apumanplNK3aht | cPolynepase GsFa K7 JNK3.

After incubation for 30 m ngﬁtﬁ? at 25C he r tlon n};
concentrated foﬁ%a%g/l?ﬁ?r i r%ﬁ Pt pao ?%?eé) § aE%’ﬁe
Beverly, M), dilwdes Ssé@ 4O DMhtBd@ues Bkt £ Onbdn 1sﬂ%é\TPnaddeHe Thi s

procedure was repeated three tines to renove ADP_and replenish ATP. The
final addition of¢A¥P §@ls SleMinantPEhe hf )&?@ﬁ’@lf’%c‘é&’f%ﬂsb‘%r\ﬁ?ﬁﬁwat 4C.

at the NcoIlI 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
truncation 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 diffraction-quality crystals. One such construct
encodes amino acid residues Serd0-Glud02 of JNK301
and is preceded by Met and Gly residues.

The construct was prepared by PCR using

deoxyocligonucleotides: - |

25 5 GCTCTAGAGCTCCA_’I‘GGGCAGCAAAAGCAAAGTTGACAAA 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



The activated JNK3/ GST- MKK7(DD) reaction 10 m xture was exchanged into 50
nmv HEPES buffer, pH 7.5, containing 5 nM DIT and 5% gl ycerol (wv) by

di al ysi swoor/udeer afil trati on. The reaction m xture was aB¢DIs@R2t4 1.1 M
pot assi um phosphate, pH 7.5, and purified by hydrophobic interaction 15
chromat ography (at 25 C) using a Rainin Hydropore colum. GST-MK7 and
unactivated JNK3 do not bind wunder these conditions such that when a 1.1
to 0.05 M potassium phosphate gradi ent is devel oped over 60 mnutes at a
flowrate of 1 m/mnute, doubly 20 phosphdtyl ated JNK3 is separated from
singly phosphorylated JNK Activated JNK3 (i.e. doubly phosphoryl ated

JNK3) was stored at -70C at 0.25-1  nyg/ 25 Exanple 40 JNK Inh| bition
Assays Conpounds W@1ards s}’%}g@d“? Ragife Hl’rﬂﬁebltrt VIR GIC U ¢y with an
spectrophot onetri '508'4594 q.g;sy &5 his assay, a fixed
concentration of ng activate I?ﬁ was i ncubated wth various

concentrations of a potentlmcwlmmnnamm cBIsZSbI(vIEB)l NINGMREeM orwa® m nut es
at 30Cin a buffer con%ﬁal m&;&l\'&\l\)ﬁo 1262 PCT/ US00/ 22445 76 0.1 HEPES
buffer, pH 7.5, ddi%H SRS IR L ARS, 200 pM

NADH, 150 pg/ sl Py afte j@%aael, Léosapg,&@hleh@@aamt%er@emse and 200
pPM EGF receptor peptide. The EG- receptor 5 peptide has the sequence

KRELVEPLTPSGEAPNCSﬁ_n_}CF@nJeFWdUMB in ;ﬁ%@mrﬁﬂla%lﬁ%ém@rl mth heeJiNK3e%g al yzed
ki nase reaction. eJ]reatlon S init ted t he t::J? of 10 pM ATP
and the assay pl at®e Phto pIe“)clq €tT's assay plate

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 SP;Sepharoée (Pharmacia) cation-exchange
chromatography (column dimensions: 2.6 x 20 cm) at 4
%C. The 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 NaCl.
JNK3 eluted between 150-200 mM NacCl.

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 MgCly and 1 mM ATP. GST-MKK'7 (DD)



10 conpartnent that was nmaintained at 30C. The decrease of absorbance at
340 nmwas nonitored as a function of tine. The rate data as a function of
i nhi bi towe@oncwptration was fitted to conpetitive inhibipCDUSé/12ets ¢ nodel
to determine the Ki. 15 For sel ected conpounds of this invention, activity
in the JNK inhibition assay is showm in Table 8. Conpounds having a Ki

|l ess than 0.1 mcronolar (M are rated "A", conpounds having a Ki between
0.1 and 1 Mare rated "B" and conpounds 20 having a Ki greater than 1 pM
are rated "C'. Table 8. Activity in the JNK3~Inhibition Assay.

No. ActivityNo. ActivityNo. Activity IIA-1AI1A-2-11A-3A |1 A-4-11A-5AIl A-6A
ITA-7AI1 A-8A/BITA-9B | | A-10BI I A-11AI 1 A-12B/ C #If\-zz’zwé:l LA-14Bl 1 A- 15

1A 16-11A 17-11 A¥38-399ad 138 | § ANOH2T | 7T2D1Q Pt AF D2: 7| B2 DMK AL AR5 -

I FA-25-11A-26-1 | Ag2dar || AedBatibn 280t Ao 3Rinhtdd- 3d-25R 32Ad Acd¥A ion
| 1 A- 34A1 | A-35A1 | A-36A 1 TA-37AITA-38AI | A-39A WO 01/ 12621 -77 PCT/ USOQ 22445
No. Acti vit yNo. Actihiktyhe. vas i epngentrated| AL alld by -upirafiltration

T A-ASATTA-A4AATT A A0R LLAR 2OPLLA-$d A ART E8R, 1 8w 82Y ! AP 1 45 Pdbea
5 to 10 ml and an additional 1 mM ATP added. This
procedure was repeated three times to remove ADP and
replenish ATP. The final addition of ATP was 5 mM
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% glycerol (w/v) by
dialysis or. ultrafiltration. The reaction mixture
was adjusted to 1.1 M potassium phosphate, PH 7.5,4
and purified by hydrophobic interaction
15 chromatography (at 25“9C) 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 is developed over 60
minutes at a flow rate of 1 ml/minute, doubly
20 phosphorylated JINK3 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 Agsays

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



| A-52A1 | A-53AI | A-54A |1 A-55A1 | A-56A1 | A-57A |1 A-58AI | A- 59A1 | A- 60A
| A- 61AI | A- 62A1 | A-63A |1 A-64AI | A- 65A1 | A-66A |1 A-67AI | A-68AI | A- 69A
A- 70A BVO Ar/T624 Bl | A- 72A/ B || A- 73BI | A- 74BI | A- 75B | | A- 76 BP¢BUSTRI244- 78B
A-79BI | A-80BI | A-81B |1 A-82BI | A-83BI | A-84B 11 A-85Cl | A-86Cl | A-87C
A-88-11A-89-11A-90A |1 A-91AI | A-92A1 | A- 93A |1 A- 94Al | A- 95AI | A- 96A
A- 97AI | A- 98AI | A- 99A |1 A- 100AI | A- 101AI | A- 102A 11 A- 103AI | A- 104Al | A- 105A
| A- 106BI | A-107CI | A- 108A |1 A- 109AI | A-110CI | A-111C 11 A-112CI | A-113BI | A-114B
A-115BI 1 A-116CI | A-117B | A-118BI | A- 119BI | A7620B | A- 121Cl | A- 122BI | A- 123B
| A-124BI 1 A-125BI | A-126B |1 A-127BI | A- 128BI | A- 129B | | A- 130AI | A- 131AI | A- 132A
| A- 133A1 | A- 134A1 | A-135B |1 A-136-11A-137-11A-138- |1 AA-1-]1AA-2- IIAA-3-
| AA- 4Bl | AA- 5- | | Ah-1521 HERESy Quifmerg. InIpAl . (qomdtaigangnA O 1R 1MgC Lo A
| AA-

13AIT AA-14A ] I YRiosphoenolpyruvate, 200 pM NADH, 150 pg/mL

pyruvate kinase, 50 pg/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 uM ATP and the assay plate is

inserted into the spectrophotometer’s assay plate

10 compartment that was maintained at 30°C. The
decrease of absorbance 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 pM are rated “B” and compounds

20 having a K; greater than 1 UM are rated “C”.

Table 8. Activity in the JNK3 Inhibition Assay.
No. Activity No. Activity No. Activity
A-1 A IA-2 - I1A-3 A
lHA-4 - I1A-5 A 11A-6 A
lHA-7 A I1A-8 A/B 11A-9 B
IIA-10 B HA-11 A HA-12 B/C
11A-13 C 11A-14 B HA-15 B
l1A-16 - NA-17 - 1A-18 -
1A-19 - 1A-20 - lA-21 -
A-22 - I1A-23 - HA-24 -
11A-25 - I1A-26 - 1A-27 -
lIA-28 - I1A-29 - 11A-30 -
1A-31 - HA-32 A HA-33 A
1A-34 A 11A-35 A I1A-36 A
IIA-37 A HHA-38 A I1A-39 A




I 1 AA- 16AI | AA-17C1 | AA-18B || AA- 19A1 | AA- 20BI | AA-21B | | AA-22BI | AA- 23BI | AA- 24A
1 AA- 25A1 | AA-26C1 | AA-27B | | AA-28C1 | AA- 29BI | AA-30C | | AA- 31AI | AA-32BI | AA- 33A
| | AA- 34AW @A/ BEBAL | AA- 36A WO 01/ 12621 -78 PCT/ USOQ 22445  PCT/US00/22445

No. Acti vityNo. ActivityNo.Activity |1AA-37Al | AA-38Al | AA-39B
ITTA-IBITTA-2CITTA-3B ITTA-4CITTA-5CITIA-6B ITTA7BITTA-8BITTA-9C
[1TTA-10C I 1 A-11BITTA-12B 111 A-13-111TA-14BITTA-15A 1T TA-16-11T1A-17-111A-18B
[TTA-19BI 1 A-20BI T 1T A-21B 111 A-22CT 1T A-23C1HTTA-24C 111 A-25C 11 A-26CT 1T A-27C
|11 A-28ClI 11 A-29CI I 1 A-30B |11 A-31BI I | A-32BtTTA-33B |11 A-34CI I 1 A-35CI | | A-36C
[1TTA-37CI 11 A-38CITT1A-39C I 11 A-40CI T I A-41CITTA-42B 111 A-43A1 11 A-44BI 1 I A-45B
I 1A L
I 1A
11 A-

46BI 1| A-47BLLLA-48B | 1| A-49B1 | | A-50BI 1 A-51B ||} A-52BI 1| A-53BL1 L A-54B

55BI 1 | A- 56BLL1 ANe7B ||| Activii | | A-Nog) | | pAskiity | A 6N9.| | A]AeliVitY.| 638

64BI | | A- 6581 | 1IKA-60B A l1A-41 A A-42 A
11A-43 A lIA-44 A HA-45 A
11A-46 A lIA-47 A I1A-48 A
11A-49 A 11A-50 A I1A-51 A
HA-52 A I1A-53 A I1A-54 A
11A-55 A I1A-56 A IIA-57 A
11A-58 A 11A-59 A HA-60 A
HA-61 A l1A-62 A I1A-63 A
I1A-64 A IIA-65 A I1A-66 A
11A-67 A I1A-68 A 11A-69 A
I1A-70 A/B HA-71 A/B HA-72 A/B
1A-73 B lIA-74 B NA-75 B
11A-76 B 1A-77 B HA-78 B
A-79 B I1A-80 B l1A-81 B
11A-82 B 11A-83 B I1A-84 B
11A-85 C I1A-86 c IIA-87 [
11A-88 - 11A-89 - 11A-90 A
11A-91 A l1A-92 A 11A-93 A
11A-94 A I1A-95 A 11A-96 A
I1A-97 A 11A-98 A 11A-99 A
I1A-100 A l1A-101 A 11A-102 A
11A-103 A IIA-104 A 11A-105 A
11A-106 B 1A-107 [ 11A-108 A
HA-109 A I1A-110 C HA-111 C
A-112 C A-113 B HA-114 B
I1A-115 B l1A-116 C HA-117 B
I1A-118 B 11A-119 B 11A-120 B
A-121 C l1A-122 B I1A-123 B
1A-124 B l1A-125 B l1A-126 B
1A-127 B IA-128 B I1A-129 B
1A-130 A I1A-131 A 11A-132 A
I1A-133 A IIA-134 A I1A-135 B
11A-136 - 11A-137 - 11A-138 -
IAA-1 - IIAA-2 - IIAA-3 -
I1AA-4 B IIAA-5 - IIAA-6 -
AA-7 - IIAA-8 - 11AA-9 -
IIAA-10 A IIAA-11 A IAA-12 A
HAA-13 A IIAA-14 A IIAA-15 B
HAA-16 A AA-17 C IIAA-18 B
IIAA-19 A IIAA-20 B HAA-21 B
lIAA-22 B I1AA-23 B I1AA-24 A
IIAA-25 A IIAA-26 C IIAA-27 B
IIAA-28 C IIAA-29 B IIAA-30 C
IIAA-31 A IAA-32 B IIAA-33 A
I1AA-34 A IIAA-35 A 11AA-36 A




[1TA-67BI 11 A-68BI 11 A-69B I 1 A-70BI 1T A-71BIT1A-72B 111 A-73BI 11 A-74A1' 1 | A-75B
[TTA76-111TA77-111A-78- 1TIA79-111A-80-111A-81- I11A-82-111A-83-111A-84-
11 A 85-WOA/BB21 1 | A-87- 111 A-88-111A-89-111A-90- |11 A-91r¢T/IUA60@2445 | A- 93-
[TTA-94-111A-95-111A-96- 111A-97- XA-1BXA- 2CXA- 3B XA- 4BXA- 5BXA- 6-
XIA-1-XI A-2- Xl A-3- XIA-4-XI A-5 --XI A-6- XIA-7-XI A 8- Xl A-9-

Xl A-10- XI A-11- XI A-12- XI A- 13- XI A-14- XI A-15- XI A-16- XI A-17- Xl A- 18-

Xl A-19- XI A- 20- XI A-21- Xl A-22- XI A- 23- Xl A- 24- Xl A- 25- XI A- 26- XI A- 27- WO
01/ 12621 -79 PCT/ USOQ 22445 No. Acti vityNo-A8ti vityNo. Activity

Xl A-28- XI A- 29- XI A-30- XI A- 31- XI A- 32- XI A- 33- Xl A- 34- Xl A- 35- XI A- 36-

Xl A-37- Xl A-38- X] A-39- XI A-40-XIA-41- X1 A-42- Xl A-43- X]| A-44- X A-45A
Xl A- 46AXI A- 47AXI |A- 48Mox| A- adyetivityspax| Nog1A | Activity | No. Activity
lIAA-37 A IIAA-38 A IHAA-39 B
I1IA-1 B lIIA-2 C lIA-3 B
HIA-4 C lIIA-5 [ lIA-6 B
NA-7 B IIA-8 B 111A-9 C
IIA-10 C 111A-11 B HIA-12 B
I1A-13 - lIA-14 B IIA-15 A
HIA-16 - 11A-17 - lIA-18 B
I1A-19 B 111A-20 B 11A-21 B
111A-22 C [11A-23 C IA-24 C
IIA-25 C 111A-26 C IA-27 C
[11A-28 C I1A-29 C NIA-30 B
NIA-31 B 11A-32 B I1A-33 B
11A-34 Cc NIA-35 C 11A-36 C
11A-37 C 111A-38 C IA-39 C
HIA-40 C 11A-41 C 11A-42 B
11A-43 A [11A-44 B IIA-45 B
l11A-46 B l11A-47 B I1A-48 B
IIA-49 B HIA-50 B l1A-51 B
[11A-52 B 11A-53 B I1A-54 B
l1A-55 B 1IA-56 B IA-57 B
11A-58 B 11A-59 B [11A-60 B
111A-61 B 111A-62 B lIA-63 B
11A-64 B 111A-65 B 11A-66 B
11A-67 B 11A-68 B 11A-69 B
11A-70 B IA-71 B A-72 B
IA-73 B NIA-74 A IA-75 B
lIA-76 - A-77 - lIA-78 -
IIA-79 - 111A-80 - 11A-81 -
1A-82 - I11A-83 - I1A-84 -
NA-85 | - I11A-86 - l1A-87 -
11A-88 - 11A-89 - 111A-90 -
11A-91 - HIA-92 - 111A-93 -
111A-94 - 111A-95 - 11A-96 -
1A-97 - | |
XA-1 B XA-2 C XA-3 B
XA-4 B XA-5 B XA-6 -
XIA-1 - XIA-2 - XIA-3 -
XIA-4 - XIA-5 - XIA-6 -
XIA-7 - XIA-8 - XIA-9 -
XIA-10 - XIA-11 - XIA-12 -
XIA-13 - XIA-14 - XIA-15 -
XIA-16 - XIA-17 - XIA-18 -
XIA-19 - XIA-20 - XI1A-21 -
XIA-22 - XIA-23 - XI1A-24 -
XIA-25 - XIA-26 - XIA-27 -
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Example 41'

Src Inhibition Assays

The compounds were assayed as inhibitors

of full length recombinant human Src kinase (from

Upstate Bidtechnqlogy,

and purified from baculo viral cells.

éat.

no. 1l4-

117) expressed

' Src kinase

activity was monitored by following the

incorporation of

3p from ATP into the tyrosine of a

- random poly Glu-Tyr polymer substrate of

15

20

25

composition,

Glu:Tyxr

4:1

(Sigma,

cat. no. P-0275).

The following were the final concentrations of the

assay components:
2 mM DTT,

per reaction),

of recombinant human Src kinase.

assay,

0.05 M HEPES, pH 7.6,

5 mg/ml poly Glu-Tyr,

10 mM MgCl,,

0.25 mg/ml BSA, 10 uM ATP (1-2 puCi *’P-ATP

and 1-2 units

In a typical

all the reaction 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 was

incubated at 30 °C for 10 min before initiating the

reaction with *3p-ATP.

After 20 min of reaction,

the

reactions were quenched with 150 pl of 10%

trichloroacetic acid (TCA)

containing 20 mM NasPOQ,.



pl ates. were seal ed and the anount of radioactivity associated with the
filters was quantified on a .10 TopCount scintillation counter. The npst
active compounssi in the Src assay were found to be thosepcDup@uas of
formula | where Gis an optionally substituted aryl and RL is Are. 15
Exanpl e 42 Lck Inhibition Assays The conpounds were assayed as inhibitors
of Ick kinase purified frombovine thynus (from Upstate Bi otechnol ogy,
cat. no. 14-106). Lck kinase 20 activity was nonitored by follow ng the

i ncorporation of 33P fromATP into the tyr88irne of a random poly d u-Tyr
pol ymer substrate of conposition, GQu:Tyr = 4:1 (Sigm, cat. no. P-0275).
The following were the final concentrations of the 25 assay conponents:
0.05 M HEPES, pH T?h% qumw e WaroThen, Pranpgierr @50 19 PR ATP
(1-2 PO 33P-ATP ££PCLL lat) (P80 Yuidh Up TYEox A8l d-ch il LS of

| ck kinase. In a‘?yprc ass reaction conponents Wt

exception of ATP m&per pFElmn(ecbéiO rend E 0Qd3 20) | ninsesShgd phata wel | S.

I nhibitors dissolved in DVBO were ader% (%hewelst ive a final DMVSO
concentration of BLE96T TRLAER SRS HIMIRARAF DA% 126011 BoY BFS A5 - 81 was
incubated at 30 GohedOrfHhP DRI Gvithti@d i A6n EHRLEERCHE ON0 With 33P- ATP.
After 20 mn of reaction, the reactions were quenched with 150 pl of 10%
trichl oroacetic @ﬁi?%T@)i tbanad ntmgegowprr/hmspmnos ThéO0guénekied sanpl es
were then transferred t 96- | 4 X! il G- F
G ass Fiber Filter lgt 7%\%%%1"6%% ns I%gﬁé%ﬁ@%@?ﬁ%Igl ar%lg vacuum
mani fold . Fil tel’p.‘pit&é@Swéi\ﬂé esealed and the amount of radiocactivity

associated with the filters was quantified on a
.10 TopCount scintillation counter.
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?.

15 Example 42

Lck Inhibition Assays

- The compounds were assayed as inhibitors
- of lck kinase purified from bovine thymus (from
Upstate Biotechnology, cat. no. 14—106).V Lck kinase
20 activity was monitored by following the
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
25 assay components: 0.05 M HEPES, pH 7.6, 10 mM MgCl,,
2 mM DTT, 0.25 mg/ml BSA, 10 pM ATP (1-2 uCi *3p-ATP
per reaction), 5 mg/ml poly Glu-Tyr, and 1-2 units
Vof 1ck kinaée. In a typical aésay, all the reaction
components with the exception of ATP were pre-mixed
30 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



washed four tinmes with 10% TCA containing 20 nm 10 Na3PO4 and then 4 tines
with methanol. 200pl of scintillation fluid was then added to each well.
The pl atves owexser seal ed and the anmpbunt of radioactivity peBOsSoed2ed with
the filters was quantified on a TopCount scintillation counter. 15 The
nost active conpounds in the Lck assay were found to be those conpounds of
formula | where Gis an optionally substituted aryl and RL is Ar2.. Wile
we have described a nunmber of enbodinments of this invention, it is
apparent that 2.0 our basic exanples may-Bé-altered to provide other
enbodi nents which utilize the conpounds and nmethods of this invention.
Therefore, it will be appreciated that the scope of this inventionis to
be defined by thevappentdchtddiats 3&terfathd® min ke f2yesgeditfiating

PCT/ US00/ 22445 - S ELHAE VR T £ P APLombolRE RGVIRG DhetFBPRAPE:
wherein: Q NH Rl +0OZ4-a6 dt Pont 4védSe S@h&EIREA forDim o180 Qi1 tde f@bl owi ng: N-a
CR2 O-NCR2 \Z\IV NR3 01, CR2 NIl N'CR2Z R2Z RB RLis H CONH2, T(n)-R or
T(n)-Ar2; trichloroacetic acid (TCA) containing 20 mM Na3;P0O4.
5 The quenched samples were then transferred to a 96-
well filter plate (Whatman, UNI-Filter GF/F Glass
Fiber Filter, cat no. 7700-3310) installed on a
filter plate vacuum manifold . Filter plates were
washed four times with 10% TCA containing 20 mM
10 Na3PO; and then 4 times with methanol. 200nl of
scintillation fluid was then added to each well. The
plates were sealed and the amount 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 of 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.



Ris an aliphatic or, substituted aliphatic group; n is zero or one; Tis
C(=0, C2, CONH, S(0)2, S (O 2NH, COCH2 or CH2; each R2 is independently

sel ect ed woomisydr ogen, -R,  -CH2OR, -CH2OH, - CH=0O
-CH2 (GO R, -CH2CXZR, -CH2CO2H, - CH2CN, - CH2NHR,

- CH2 SRCTAISM284450) 2R
-CH2N (R) 2, -CH=N-OR,

-CH=ENNHR, - CH=NN(R) 2r - CHENNHCOR, - CH=NNHCO2R, - CH=ENNHSO2R, -aryl,
-substituted aryl, -CH2(aryl), -CH2(substituted aryl), -CH2ZNH2, - CH2NHCOR,

- CHZNHCONHR, -CH2NHCON(F§ 2, -CH2ZNRCOR, - CH2NHCO2R

- CH2CONHR,

-CH2CON(R) 2, - CH2SO2NH2, CHz(heterocycr%) - CH2(substi t ut ed

het er ocycl yl ), -(heterocyclyl) or -(substituted heterocyclyl); each R3 is
i ndependently selected from hydrogen, R, _COR  CO02R or S(0)2R;, Gis R or
Arl; Arl is aryl, substituted aryl, ar§£§§ﬂ§ substituted aral kyl,
heterocyclyl, or substituted heterocyclyl, WO 01/12621 PCT/ US00/ 22445 -83
wherein Arl wg agprignal Iy fused to a partlally unsaturated or fully

unsat ur at ed
heteroatons; Q NHis A=N or \ANH '--~UDINH wherein

I've to seven nenbered ring containing zero to three

the Hof QNHis

optionally replaced by R3; Ais s.CR3,.0, S, or NR3; Ar 2 is
aryl , substitutedfaryl r%fkﬁﬁln%nﬁﬁﬁ|§QEQRﬂ$eterocyclyI wher ei n

Ar 2 is optionally fused to a partially unsaturated
five to seven nmenbered ring containing zero to three

1

X Y4

N7

wherein:

or fully unsaturated

X-Y-Z is selected from one of the following:

N__CR?- oO_ CR?® N
hed N \N/ R2

R! is H, CONH,, T)-R, or Ty-Ar?;

NR®  O<CR?

N\N/CRZ
R3

R is an aliphatic or substituted aliphatic group;

n is zero or one;

T is C(=0), CO;, CONH, S(0)z, S(O):NH, COCH; or CHy;

each R? is independently selected from hydrogen, -R,
-CH,0R, -CH,0OH, -CH=0, -CH3SR, —Cst(O)zR —-CH,; (C=0)R,
-CH,CO2R, -CH,CO;H, -CH;CN, -CH,;NHR, —CHQN(R)z, ~CH=N-OR, .

~-CH=NNHR, -CH=NN(R),, -CH=NNHCOR, -CH=NNHCO;R,

-CH=NNHSO;R, -aryl, -substituted aryl,

-CHz (aryl),

-CHz (substituted aryl), -CH;NHz, -CH;NHCOR, -CHNHCONHR,

-CH;NHCON (R) 3, -CH;NRCOR, -CH;NHCO;R, -CH2CONHR,

—-CH,CON(R),, -CHySO;NH,, -CH;(heterocyclyl),

-CH, (substituted heterocyclyl), -(heterocyclyl), or

- (substituted heterocyclyl);

each R® is independently selected from hydrogen, R, COR,

CO;R or S(O)2R;

G is R or Arl;

Ar! is aryl, substituted aryl, aralkyl, substituted

aralkyl, heterocyclyl, or substituted heterocyclyl,



het er oat ons; wherein each substitutable carbon atomin Ar2, including the
fused ring when present, is optionally and independently substituted by
hal 0, R, v@Ro1/821 OH, NO2, CN, NH2, NHR, N(R)2, NHCOR, NHEONER)0/IMHEON( R) 2,
NRCOR, NHCO2R, C02R, CO2H, COR, CONHR, CON(R) 2, S(0)2R, SONH2, S(OR,
SO02NHR, or NHS(0) 2R, and wherein each saghurated carbon in the fused ring
is further optionally and independently substituted by =0, =S, =NNHR
=NNR2, =N- OR, =NNHCOR, =NNHCO2R, =NNHSO2R, or =NR; and wherein. each

substitutabl e whéregenaat oig idhNoral By PRié@nebly sapsidtuyed by R COR
S(O 2R, or CO2R  provided that when Gis phenyl, X-Y-Zis 0-CR2, Ais
N, and R2 is nerpgturgedsorst fetlyhunsayureged SiveocH3seyenThempemesund of

claim1l mhereLé%%$ZééﬁgafgiggfzggggggnghggechgkgkgaQ%%gng the formula WO

01/ 12621 PCT/ e conpoun cl'aim3 where QNH is
selected frgaaHilss-NH NH N, V. NH -N or 5. The conpound of claim4 where
R1 is al koxyal kyl, al koxycarbonyl al kyl , hydroxyal kyl, pyridinyl al kyl,

al koxycycl oal kyl , cycloalky[;EZEWkoxycarbonylc oal kyl, hydroxycycl oal kyl,
Ar 2 or T-Ar2 where Tis (= /b The®Tco NHel @i m 5 where RL s
cycl ohexyl , cyclohexanol-4-y|,AcyHHohexanon-4-§l, 2-ipropan-1-ol, 2-
met hoxy- | - ngk iyl 8 hylhe 3¢ R BQ’—WH "‘T’Lg()()lptelsotnearl’li replaced by R’;
A is N or CR?;
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 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, NOj,
CN, NHz, NHR, N(R);, NHCOR, NHCONHR, NHCON(R)., NRCOR,
NHCO,R, COzR, COzH, COR, CONHR, CON(R),, S{0);R, SONH,,
S(O)R, SO,NHR, or NHS(0O)3R, 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(0)3R, or CO3R;
provided that when G is phenyl, X-Y-Z is N-O-CR?, A is
N, and R? is methyl, R! is other than hydrogen or COCH,.

2. The compound of claim 1 where G is Arl.

3. The compound of claim 2 having the formula



pyridinyl-2-ethyl, or an optionally substituted phenyl, naphthyl, pyridyl,
qui nolinyl, thienyl or indanyl. 7. The conpound of claim®6 where R2 is an
optional Iwosubsti tuted. al kyl. 8. A conpound sel ected fropcTea2iisst ed in
any of Tables 1-7. 9. A conpound having the fornula: WD 01/12621

PCT/ USO0/ 22445 -85 R2 wherein Ais Nor CH PGis hydrogen or a nitrogen
protecting group; Rl is H T(n)-R or T(,)-Ar2; Ris an aliphatic or
substituted aliphatic group; nis zero or one; Tis C(=0) , CQ2, CONH, S
(O 2, S(0) 2NH, COCH2 or CH2; and ead%-R2 is independently selected from
hydrogen, -R  -CH2OR -CH2OH, -CH=OQ, -CH2SR, -CH2S (O 2R -CH2 (C=O R
-CH2CX2R, -CH2CO2H, - CH2CN, -CH2NHR, -CH2N (R) 2, CH:N-CR - CH=NNHR,
-CHENN(R) 2, - CH=ENNHCOR, Af' CHEMNHGQARR® - CH=NNMSCORR, Q-eiviy+R' - subst i t ut ed

aryl, -CH2(aryl), -CH2(s ituted aryl) - , - CH2NHCOR, - CH2NHCONHR,
- CH2ZNHCON (R) 2, - CH2N \ CHZNHCOZR - -CH2CON(R) 2,
- CH2SC2NH2, CHZ (hetero -CHZ;rsubstl Ret er ocycl yI)
-(heterocyclyl), or (substl tut ed het® ocyclyl). 10. A cdnpound having the

formula: wherein: X-Yis NOor ON providing an isoxazol e or reverse
i soxazol e. ring; V\D 01/ 12621 PCT/ US0Q/ 22445 -86 Ais N or CH,
. The compound of clalm 3 where Q-NH 1is

selected from:

H
N N N
Crm O s
s , or

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-yl1, 2-propan-1-o0l, 2-
methoxy-1l-methylethyl, 3-butyryl aikyl ester, 2-
pyridinyl-2-ethyl, or an optionally substituted phenyl,
naphthyl, pyridyl, quinolinyl, 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:



Gis R aryl or substituted aryl; Ris aliphatic or substituted aliphatic
R2 is selected fromhydrogen, -R -CHZOR -CH2OH, -CH=O -CH2SR -CH2S (O
2R, - CH2 W@s1)26By - CH2CO2R, - CH2CO2H, - CH2CN, -CH2NHR, - BHEPNS¢RR445,
-CH=EN-OR, -CH=NNHR, -CH=NN(R)2, -CH=NNHCOR, - CH=NNHCO2R, - CH=NNHSC2R,
-aryl, -substituted aryl, -CH(aryl), -CH2 (substituted aryl), -CH2NH2,

- CH2ZNHCOR, - CH2ZNHCONHR, - CH2NHCON (R) 2, - CH2NRCOR, - CH2NHCO2R, - CH2CONHR
-CH2CON(R) 2, - CH2SO2NH2, = -CH2( heterocyclyl), -CH2 (substituted _
heterocyclyl), -(heterocyclyl), or -(suBStituted heterocyclyl); and Rl is
sel ected from hal ogen, NH2, SR, or SO2R; provided that Rl is other than Br
or C when Ais CH 11. A pharnmaceutical conposition conprising an anount

of a compound accordi ng any one of cl a -gR% effective to inhibit JNK
and a pharnmaceutically acceptable carll ieE. EZ. A nmethod for treating a

di sease state or condition in marrmal“gft at“is alleviated by treatnent with
a protein kinase inhibitor, conprisi ngNad1m' nistering to a mnml in need
of such a treatment a therapeutical P éffective amount of a conpound of
formula I: O ~ér§i HRL x0 Z Y|l W 01/12621 PCT/ US00/ 22445 wherein: -87
X-Y-Z is selecte romone of the follow ng: Nb~CR2 OON~CR2 3 N NO NR

A is N or CH;

PG is hydrogen or a nitrogen protecting group;

R! is H, T -R, or T(n) -Ar’; |

R is an aliphatic or substituted aliphatic group;

n is zero or one;

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

each R? is independently selected from hydrogen, -R,
-CH,0OR, -CH;OH, -CH=0, -CH;SR, -CH;S(0)3R, -CH3(C=0)R,
-CH,CO;R, -CH,COzH, -CHpCN, -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) 5, -CH,NRCOR, -CH)NHCO;R, -CHZCONHR,
-CH,CON(R)3, -CH;SO,;NH;, -CH;(heterocyclyl),
~CH; (substituted heterocyclyl), —(heterocyclyl), or
-(substituted heterocyclyl). '

10. A compound having the fqrmula:

wherein:

X-Y is N-O or O-N providing an isoxazole or reverse

isoxazole ring;



O, CRR NNCR2 ~R2 R3 RLis H CONH2, T(,,)-R or T(n)-Ar2; Ris an
aliphatic or substituted aliphatic group; n is zero or one; Tis C (=0 |,
C02, CONWwoOBI/(®W21 2, S (O 2NH, COCH2 or CH2; each R2 is poanepevxiesst |y

sel ected from hydrogen, -R  -CHOR -CH20OH, -CH=O -CH2SR, -CH2S (O 2R
-CH2 (GO R, -CH2CXZR, -CH2CO2H, -CH2CN, -CH2NHR, -CH2N (R) 2, -CH=N-OR
-CH=ENNHR, - CH=ENN(R) 2, - CHENNHCOR, - CH=NNHCO2R, CH=NNHSO02R, -aryl;
-substituted aryl, -CH2(aryl), -CH2(substituted aryl), -CH2NH2, - CH2NHCOR,
- CH2NHCONHR, - CH2NHCON (R) 2, - CH2NRCOR86-CH2NHCO2R, - CH2CONHR, - CH2CON
(R 2, CHZSCJZNHZ -CH2 (heterocyclyl) , -CH2(substituted heterocyclyl),

- (het erocycl yl), substl tuted heterocyclyl); each R3 is independently
sel ect ed froﬁ‘nlkﬁ/dYo‘@fé HR COR C0O2R or S(O)ZR Gis Ror Arl; Art is

aryl, substituted; ary. ara 15Hg,5 . ar al kyl, heter ocycl yl, or
substi t ut ed %et%r ocyc’lLK/Jf V\%)%EI % 'S opt| onal |y fused to a partially
unsat ur at ed Porid Leilyplumtsm watsbddti ented sevigphateider ed ring cont ai ni ng

zero to threg heter at NHléx)IILNH or vvherelnthe Hof ONHis
optional |y repP&cé® fromahydrQasn . cRR WO 2P R 26 2Rty 90445 -88

Uis CR3, 0, S,-CQESMR&CI@JS(%)QR aLMhﬂ@*’@ﬁlﬁ'“’éﬁﬂ:@W' ~chetenpcyclyl or
substituted heterocyclyl, wherein Ar 2 is opti onal
—-CH,CN, -—CHzNHR -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, -CHNHCON(R),,
—-CH,NRCOR, -CH;NHCO,R, -CH;CONHR, -CH,CON(R),, -CH,SO,;NH,,
—CHz(heterocyclyl), —-CH; (substituted heterocyclyl),
- (heterocyclyl), or -(substituted heterocyclyl); and
R! is seleéted from halogen, NHZ, SR, or SO3R;

provided that R! is other than Br or Cl when A is CH.

11. 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.

12. A method for treating a disease state or
condition in mammals that is alleviated by treatment with
a protein kinase inhibitor, comprising administering to a
mammal in need of such a treatment a therapeutically

effective amount of a compound of formula I:

pe

/Z
Y I



fused to a partially unsaturated or fully unsaturated five to

seven' nenbered ring containing zero to three heteroatons; wherein each
substi t utvadbe1war bon atomin Ar2, including the fused ri pgrwh@mn2pssesent,
is optionally and independently substituted by halo, R, OR SR OH N,
CN, NH2, NHR, N(R)2, NHCOR, NHCONHR, NHCON(R)2, NRCOR, NHCO2R, CO2R, CO2H,
COR, CONHR, CON(R)2, S(O 2R, SONH2, S(OR, S02NHR, or NHS(O 2R, and
wherein each saturated carbon in the fused ring is further optionally and
i ndependent |y substituted by =0, =S, =NMHR, =NNR2, =N OR, =NNHCOR,
=NNHCO2R, =NNHSO02R, or =NR; and wherein each substitutable nitrogen atomin
Ar2 is optionally substituted by R COR $S(0)2R, or CO2R 13. The nethod
of claim 12 wWhrdresih: t he di sease state is alleviated by treatnent with an

i nhi bi tor of ada T t 0 | ad y@gi i he disease is
sel ected frc?mYlJ%Ila%rrsa?%ér](gt%s%(gnes%neguﬁo?gméne é’(va{a}éée's, destructive bone
di sorders, proliferative, di sorder?, Nm;rgl bi ous_dicrfaseg, n&i#r odegenerative
di seases, allergi e FBper fAgBhT i sc in stfoke, heali attacks,
angi ogeni ¢ di sorders, organ hypoxia, vascul ar H??per plasiB, cardiac
hypertrophy, thronbin-induced platelet aggregation or conditions
associ ated Wit hg B, OlcohugMBL OLY, Cy¥tok| Near2 WO 01/ 12621 PCT/ US00/ 22445 -89
15. The method according to clfaim 12, erein said nethod is used to treat
or prevent & ismfammaiimtaticicesbsteltetied dkorhalelt gxRIRY eatiti s,
chronic pancreatjtis, asthma, allergies, or adult respiratory distress
syndr one. 16" Thé et hoorg AcCor di ng to claim12, wherein said

T is C(:O) , CO3, CONH, S(O)z, S(O)zNH, COCHz or CHj;

each R? is independently selected from hydrogén, -R,
—CH2‘OR, -CH,0H, -CH=0, -CHySR, -CH;S(0)2R, -CH,;(C=0)R,
-CH,CO,R, -CH,CO;H, -CH,CN, -CH;NHR, -CH;N(R)g2, -CH=N-OR,
_CH=NNHR, -CH=NN(R),;, -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) 2, -CH;NRCOR, -CH;NHCO;R, -CHRCONHR,
-CH,CON(R) 3, -CH;SO,NH,, -CH;(heterocyclyl),

-CH, (substituted heterocyclyl), —(heterocyclyl), or

- (substituted heterocyclyl);

each R® is independently selected from hydrogen, R, COR,
COR or S(0)sR; '

G is R or Ar';

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;

= —N
/EA\/‘\LNH > /(ACLJD)\NH ;

wherein the H of Q-NH is optionally replaced by R3;

O-NH is

A is N or CR?;



method is used to treat or prevent an autoi nmune di sease selected from
gl onerul onephritis, rheumatoid arthritis, system c |upus erythematosus,.
scl erodemwapr/elsepnic thyroiditis, Gaves' disease, autoi PODUSIERILS it S,
di abet es, autoi mmune henvol ytic anem a, autoi nmune neutropeni a,

t hronbocyt openia, atopic dermatitis,. chronic active hepatitis, nyasthenia
gravis, nultiple sclerosis, inflanmtory bowel disease, ulcerative
colitis, Crohn's disease, psoriasis, or graft vs. host disease. 17. The
met hod according to claim 12, wherein s&&% nethod is used to treat or
prevent a destructive bone disorders selected fromosteoarthritis,
osteoporosis_aor multiple nyel gng-rel ated bone di sorder. 18. The net hod
accordi ng td& ct5iGh 12,0'\/\%er8irnN§afd method is used to treat or prevent a

proliferative adtseaserspl estisk { HoraRCa-R1 NVigd OELHOPS1YEUkEM @, chronic
nyel ogenous | eukem a, netastatic nel anoma, Kaposi's sarcoma, or nmultiple
myel ona. 19. Thebgbikhvdedcherdragyedydl avher2inwAsT disn apdiignagdivhod i s used

to treat or preven uro s tiy i I ijmer's
i scaso. Par ki hasArsCh Bodger ahys: oA ERERE, 3F 2GHEP, Lha AR on s
WO 01/ 12621 PCELUS00622446En- Rmbesedseingetehealiniaghesra ab three

neur odegener atj ve di sease caused by traumatic injury, glutanmate

neur ot oxi ci ty BFESRYPERME/ 20. The method according to claim 12, wherein

said net hoqHes diSP L4 IRl 1 JUHAVE Ha ARG N & 18P ei2USii 9B 1 uldA ngt r oke or
nyocardi al ischema, renal ischema, heart attacks, organ hypoxia or

t hr onbi n-i nductde pfusefleringgvegatbvasert, Theombihvdlagcending to claim
12, wherein said; DELROS 1§ Y359: 10ELER, ChaRbCVENT oR, CORYI bjiONNBsSOCT at ed

CN, NH;,V NHR, N(ﬁ)z, NHCOR, NHCONHR, NHCON(R),, NRCOR,

NHCO;R, COzR, CO;H, COR, CONHR, CON(R),, S(O);R, SONH,,

S(O)R, SO;NHR, or NHS(0O);R, and wherein each saturated

carbon in the fused ring is further optiqnally and

independently substituted by =0, =S, =NNHR, =NNRj;, =N—.

OR, =NNHCOR, =NNHCO,R, =NNHSO,R, or =NR; and

wherein each substitutable nitrogen atom in Ar? is

optionally substituted by R, COR, S(0O):R, or CO:R.

13. The method of claim 12 wherein the disease
state is alleviated by treatment with an inhibitor of

JNK.

14. The method of claim 12 wherein the disease is
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, thrombin-induced
platelet aggregation or conditions associated with

proinflammatory cytokines.



with T-cell activation or pathologic i mune responses. 22. The mnet hod
according to claim 12, wherein said nethod is used to treat or prevent an
angi ogeniwodi/sweder selected fromsolid tunors, ocul ar npovasend2s4sat i on

or infantile haemangi omas. 23. The nethod of claim 12 wherein the disease
state or condition is alleviated by treatnent with an inhibitor of a
Src-fam ly kinase. 24. The nmethod of claim 23 wherein the disease state or
condition is hypercal cem a, restenosis, hypercal cem a, osteoporosis,
osteoarthritis, synptomatic treatnent o$2bone netastasis, rheumatoid
arthritis, inflammatory bowel disease, multiple scler05|s psori asi s,

| upus, graft vs. host disease, T-cell nediated ¥£ersen3|t|V|ty di,sease,

Hashi not o' s thyro}@rtlg e @ﬁFhPﬁlﬁcBaFgéngyﬁﬂrﬁﬁ% cﬁ?onWbeBB%PuéPF@e

pul monary dméeﬁgéflsCQQ&&CEOdEEQEE'EksﬁrE@QﬁeranP§H§&a§mQt6§9se
01/ 12621 PCT/ US00/ 22445 -91 asthma, ischem c or reperfusion injury,

allergic d|s@aseasea$©bectd@rﬁaomtasuterpanteegtmtnhunchrgnlc

pancreatltls, 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,
diabetés, 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 osteoarthritis, osteoporosis or

multiple myeloma-related bone disorder.

18. The method according to claim 12, wherein.said
method is used to treat or prevent a proliferative
disease selected from acute myelogenous leukemia, chronic
mYelogenous leukemia, metastatic melanoma, Kaposi‘s

sarcoma, or multiple myeloma.

18. 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



WO 01/12621 PCT/US00/22445
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disease, cerebral ischemia or neurodegenerative disease
caused by traumatic injury, glutamate neurotoxicity 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.

23. The method of claim 12 wherein the disease
state or condition is alleviated by treatment with an

inhibitor of a Src-family kinase.

24. The method of claim 23 wherein the disease
state or condition is hypercalcemia, restenosis,
hypercalcemia, osteoporosis, ostecarthritis, 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,
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asthma, ischemic or reperfusion injury, allergic disease,

atopic dermatitis, or allergic rhinitis.



