CA WO 01/12621 PCTIUSQOQ 22445 O J INH BI TORS OF c-JUN N- TERM NAL KI NASES,
(Jy AND WbHEAR6ePROTEI N KI NASES Thi s application clai nms gdyegdaemaid t of US
Fk%&%sional Application serial nunber 60/148,795 5 filed August 13, 1999;
H87Pr ovi si onal 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 Kkinases (JNK),

whi ch are nmenbers of the mitogen-activated protein (MAP) kinase famly.
There are a nunber of different genes and isofornms which 15 encode JNKs. ,
Menmbers of the JNK famly regulate signal transduction in response to
environnmental stress and proinflanmatory cytoki nes and have been
inplicated to have a tg¥sITOREEOFati-ogNaN-ATHRMINAGS KINASEST QINK iy der s.
The invention also relates to 20 nethods for pro ucing these 1 nhibitors.

The invention also provides phar RICERERFEIZKHAIES s conprising the

i nhi bitors of the invention and nethods of ut|I|2|ng those conpositions in
the treatment andg Hid%‘éﬁ%ll%tﬁknvé'lh@ﬂ§ ghs BedRirS . WO 88/ 12621

PCT/ USQCQ 22445 BACK THE | NVENTI ON Manmmal i an cells respond to
extracel | ul ar stiﬁﬁPVlﬁﬁﬁﬁﬁﬁIHFQQPﬁQtéPQn%ﬁﬁ#ﬁ} aEEgc80( has 47 medi at ed
by nenbers of the W%ga&ra 131 €99D501 65 e-uiMABhakl AgpEsLacidy, whi ch

i ncl ude the extrace i regul at ed ki nases (ERKs the p38 VAP
ki nases gerial number 60/16 ,922 filed Nov er 2 18

US Provisional Application serial number 60/211,517
filed June 14, 2000. '

Jdﬂ

TECHNICAL FIELD OF INVENTION

10 ' The present invention velates 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 wvarious disorders.



and the c-Jun N-term nal kinases (JNKs). MAP ki nases (MAPKs) are activated
by a varlety |£nals i ncluding growth factors, CytOKi@ﬁi IM%H%Q

radi ati on, s%ress i nduci ng agents. MAPKs are serine/t 8 “Ki nases
and their actlvatlon occur by dual phosphorylation of threonine and
tyrosine at the Thr-X-Tyr segnment in the activation |oop. MAPKS
phosphoryl ate various substrates including 15 transcription factors, which.
in turn regulate the expression of specificzsets of genes and thus

medi ate a specific response to the stinmulus. One particularly interesting

ki nase famly are the c-Jun NH2-term nal protein kinases, also 20 known as

JNKs. Three distinct genes, JNK1BACRRROUND) B3 THEyENVEERTNdentified and at
| east ten different splicing isoforms of JNKs exist in mammalian cells

[Gupta et al., EMBO J., 15:2760-70 (1996)]. Menbers of the JNK famly are
activated by proinflammat ory Pyl da mﬁ;lssnewrasi ttemextneceldsilarf act or - a

(TNFa) and interl eu ( a S b nyi nmental stress,
&)ﬂl aé %va‘:@m %1 r?gd sadgt; (i OCI?[M nden

i ncl udi ng ani sonyci n; osmoti €S
et al., Biochenica :eédﬂt@dﬂgugi memwmtsa oleBé Wctﬂﬁaté&&ﬁo}imm

01/ 12621 PCT/ US0Q/ 22 -3 The -str t Ks .i,ngl ude
transcription fa oréé%)\]dﬂ',naﬁ? b - K 1 c% %E‘& Fxg% l&iﬁﬁi n
protei n (DENN) [Zhangi@»talab:egﬁ'nmt:ed HﬁaﬁalsesACERt{s)SmtheUSAs e X586s84
(1998)]. Each JNK 5 is m_bi 0.t hes ubstrat th di.fferent
affinities, suggest i?‘fljfa?ﬂﬁeﬁu# te&?“??gn ’r’ﬁ’?ges ys substrate
specificity of diffekinﬂse&NKHAPKs) are activated by a variety of

signals including growth factors, cvtokines, 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
phosphoryvlate 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 (1896)]. Members
of the JNK family are activated by proinflammatory

25 cytokines, such as tumor necrosis factor-¢ (TNFO)

and interleukin-1 B (IL-1f), 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 (1997M)1.




in vivo (Qupta et al., supra). iNKs, along with other NAPKs, have been 10 -

I npl i cated woohawiing a role in nediating cellular resporgruUsmrcancer,

t hronbi n-i nduced platelet . aggregation, inmunodeficiency disorders,
aut oi mmune di seases, cell death, allergies, osteoporosis and heart

di sease. The therapeutic targets related to 15 activation of the JNK

pat hway i nclude chronic nyel ogenous | eukemia (CM.), rheumatoid arthritis,
asthma, osteoarthritis, ischem a, cancer amf neurodegenerative di seases.
Several reports have detailed the 20 inportance of JNK activation

associated with liver disegge ar epi LC sﬁ}gg’n . Cenet.
21:326-9 (1999); FEBS Lett. %%QU? #?%%&%b;}%%égi %f nvesﬁ%éll%lg&f: 1942-50
(1998); Hepat ol ogy traRsdPipridh Eae88Y$. cdher cfrdFe?2,i Bhkbi tph3>s agfd &NK 25 may
be useful to treat- variQus_.hepati.c di sorder r for, INK i

cardi ovascul ar di s&8§ i 8%?}??1 ‘%’g‘aﬁ{}ogﬁ?ﬁ?ﬁ? Wct[lagﬁn%re%oér\i{g’es%% hear t
failure has al so bgagll epedd edds Ubahass E886-9MoN99aNK NERAcH SWK
hypertrophi c responses to varj] ous rms 3Q of cardiac. stress irc. Res.
83:167-78 (1998}; iePferRRIWF &P f‘f?‘%i‘?f %C‘Eesawlg‘oﬁg%g%?e%ﬁg

272:28050- 6 (1997) af€ihfeidies sudPesbingda (d0ANRLiVO 6f/ 4RGERN IRGT/ US00122445
-4 Circ. Res. 78:947-53 (1996); . J. Cin. Invest,. 972:508:14 (1 )]. It has
been denonstrated PREPWEYR %I’?ubc?&ﬁ'éﬁes%?%’o&;ﬁlé:ys °§ a%)gfeeﬁer? "‘r%%gﬁs}
activation, 5 inclydi pgvaciduptia et ai.i heupzta)2 pronmoter. Thus, inhibitors

of JNK may have therapeUtIC:sﬁ%seea&gng 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 re;orts have detailed the
20 importance of JNK activation associated with liver

disease or episodes of hepatic ischemia [Nat. Genet.

21:326~9 (1999); FEBS Lett. 420:201-4 (1897); J.

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

25 may be useful to treat various hepatic disorders.

A role for JNK in cardiovascular disease
such as myocardial infarction or cgngestive heart
failure hés also been reported és 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);

[3J



altering pathol ogic i nmune responses (J. Imunol. 162:3176-87 (1999); Eur.
J. I'mmunol . ; -77 (1998); J. Exp. Med. 186:941-53 (1997).: FEur. J. 10
| r nmunol . 26%8%@*?@%”( 1996)]. A role for JNK activation i n PEAUSHYRHScancer s
has al so been established, suggesting the potential use of JNK inhibitors
in cancer. For exanple, constitutively activated JNK is associated 15 with
HTLV-1 nedi ated tunori genesis [ Oncogene 13:_1;;5- 42 ('1996)]. JNK nmay play a

role in Kaposi's sarcoma (KS) because it is thought that the proliferative
effects of bFGF and OSM on KS cells are nediated by their activation of

the JNK signaling patiwey Red. 28:447-%3 l(nyesi. P9:1{38- 1997)]. O her

proliferative effecté of ot her Cﬁ/@?ki nes i rrp‘%‘ﬁa'r‘eﬁ——l—n%m’ s l'iferation,

such as vascul ar enddf HEl&af (HIh factor (VEGF), IL-6 and TNFa, may al so

be nediated by JNK In addit{on,,d Lagl ,un .gene in p210
a i m?%{?béﬁx&fg?y&%%éj¢ma

BCR- ABL transfornmed cells corresponds activi ggesting a
role for JNK inhi bi f¥ic®denal sre nlegst aenels oin dreehl cactiweltaganous | eukeni a

(CW) [ Bl ood 92: 2450480 a6 199804 N e wi dely expressed in
a variety of tissues. Iur) c%n%%sﬁa,%qﬁé%# ?gbdrs}‘e?g%?%%%ﬁf‘exép‘égsed in the
brain and to a | essemhADi0ord 262 UNRCTAYSEHVE 2T apedt B tvaluel fnt he heart

and testis [CGupta et : . i al_. .. Neuro 4. 67-78_(1995);
Martin et al., Br aih é‘%nék;géfﬁ!%?g/?% kes. %§ef?9%5es(m has been
linked to neuronal &F@pBd36s87 nNd968Y: bBub. ki Mineunasi d;28:386gay7Nng a rol e of
JNK in the (1998); J. Exp. Med. 186:941-53 (1997); Bur. J.

10 Immunol. 26:989-94 {1996)}1].

2 role for JNK activation in various

cancers has also been established, suggesting the
potential use of JNK inhibitois 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 Xaposi’‘s sarcoma
{KS).because it is thought that the proliferative
effects of bFGF and OSM on XS 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 THNFol, may also be
mediated by JNK. In addition, regulation of the c-

25 Jjun gene in p210 BCR-ABL transformed cells
corresponds with activity of JNK, suggesting a role
for JNK inhibitors in the treatment for chronic
myelogenous leukemia (CML) [Blood 92:2450-60
(1998} 1.

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

selectively expressed in the brain and to a lesser



pat hogenesis of glutamate neurotoxicity. In the- adult human brain, JNK3
expressi on weol/aeal i zed to a subpopul ati on of pyram dal porusesdsn t he
CAl, CA4 and subiculumregions of the hippocanpus and | ayers 10 3 and 5 of
the neocortex [Mohit et al., supral]. The CAl neurons of patients with
acut e hypoxi a showed strong nucl ear JNK3-inmunoreactivity conpared to
mnimal, diffuse cytoplasm c staining of tq§ hi ppocanpal neurons from brain
ti ssues of normal 15 patients [Zhang et al”.=, supra]. Thus, JNK3 appears to
be involved involved in hypoxic and ischemi c damage of CAl neurons in the

hi ppocanpus. In ad%&ﬁﬂe i N Gl r‘ECQhaZEéstnléﬂT'éﬁ%He@tCé‘ﬂ Yy gty neurons

vul nerabl e in elner's dlsease (Mohit et al., supra]. D sruptlon of
t he JNK3 gene caus¥ghibsettahce Nsuroni ¢6é: 6'6-'%&1e(1@>9é|)t‘0l46m:€ng¢%t%lnate

receptor agoni st _ikalghCrag! deod NeldhNel Nyfdreals (98980 ZUnfks activity,
AP-1 transcription ppocanpal neurons,
i ndi cating that thesJbiEénslimed g patlhml |qpqpt@|sn5| Gaﬂucgdrrkunent in the

pat hogenesi s of _gl t amate newrof Le, 389:865-870
(1997)]. Based ©On 1é”e'cf‘?ln ngsn f%k& ?gn ng, %’5 espeC|aIIy t hat of

JNK3, has been i rrpbhehbgelnesns hef gucamaté mpopitesisidyivein the .

neur odegener ati ve d ch .as ej seas | 'S

Di sease, WO 01/ 1262f% g:'sl'lfl ?2‘%’45%]?% rreysts)stlrggp ?ciﬁggg{%%&]%]gr osi s),
epi l epsy and sei zuubpopﬂmtiasrgtqfnma'n’séakmeMrmni ther@h, GAf uries, as
wel | asischeni ¢ and nenpr thAgh 19.osShLOKE end niigkRahBud Mh@NAYUR! medi cal

need to
10 3 and 5 of the neocortex [Mohit et al., supral. The

cal neurons of patients with acute hypoxia shbwed
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 wvulnerable 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,



devel op JNK specific inhibitors that are useful in treating the various

condi tions as&aﬁi@?gd with JNK activation, especially co%ﬂgg@?‘gt he

currently availa , relatively inadequate treatnent options r the
majority of these conditions. Recently, we have described crystallizable
conpl exes of JNK protein and adenosi ne nonophosphate, including conpl exes
conprising JNK3, in US. Provisional Application 60/084056, filed May 15
4, 1998. Such information has been extrenel yuseful in identifying and
designing potential inhibitors of various nenbers of the JNK famly,

which, in turn, hav he, descri bed ove.therapeuti,c uti.lity. h wor k
has been done to ide%’(‘%fwﬁ o glaeé%e(fﬁldgﬁ g cf“ﬁ:ﬁ) ‘i TR F?ggﬁ/ﬁ%, such as
p38 inhibitors. Seegetzires, WBulBiagOAD ands¥EO5/t¥bdimbht icHoxyeMer, to our

know edge, no MAPK i nhibitors have_ . been shown to specjfically selective
for JNKs versus ot hé‘i‘i"i"é‘leﬁ'eﬁsl\/ﬂ\ﬁk%.aszésﬂéﬁ*ﬁﬂiéf‘lﬁ*jg‘,emf’%k@g’r%g still a
great need to devel gprged.ent inhibitors of JNKs, including JNK3
inhibitors, that are useful in treating_various conditions associated with
IJNK activation. WD 0112621 PCTREBBOI2 A doh. ynmgh medcat Tred |INVENTI ON |t

has now been found tfafe ) PRENESeOrid RLBibIVEMNY 1R taRdePhsEMBCaWt i cal
conpositions thereof are effective as inhibitors of c-Jun_N 5 term nal

ki nases (JNK). Theset¥@fHidihdEenhideltufe cogehelons rHsrarated WENIR X% Y

Z | _ 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.8. Provisional Application 60/084056, filed May

15 4, 1898. Such information has been extremely useful
in identifving and designing potential inhibitois 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 develcp drugs that inhibit MAPKs, such as p38
inhibitors. See, e.g., WO $8/27098 and WO 85/31451.
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 JINK3
inhibitors, that are useful in treating various

conditions associated with JNK activation.



where R is H CONH2, T()-R or T(")-Ar2, n nmay be zero or one, and G .
XYZ, and Qwas@/a@110 descri bed bel ow. Preferred conpoundscgusmeiase where
the XYZ-containing ring is an isoxazole. Preferred G groups are optionally
substituted phenyls and preferred-Q are pyrimdine, pyridine or
pyrazole'rings. ~5 These conpounds. and pharnmaceutical conpositions
thereof are useful for treating or preventing a variety of disorders, such
as heart disease, i munodeficiency disordérs, inflammatory diseases,

al l ergic di seases, autoinrnune di seases, 20 destructive bone disorders such
as osteoporosis, proliferative disorders, infectious diseases and viral

di seases. The conpositions are also useful in nethods for preventing cell
deat h and hyperplasia and ther efumRRYBYF beHE SEVENTIONEAt Oor prevent 25
reperfusion/ischem a in stroke, "heart attacks, and organ hypoxia. The
conpositions are also useful in methods for preventing thronbin-induced
platel et aggregation. The gRpasi hbwNSeet ERBEEhAt | Yorsiinds WO 01/ 12621
PCT/ 1JS00/ 22445 for disorders such as chronic el ogenous | eukema (CW),
rheumat oi d art hrit FBis ainaptiopsppd pharmacqenticad reRpesitdoRSer, |iver

di sease including pRpalse afesg&eab@w@e@gtudnﬁesessgﬁfbaﬁmrmocar dial 5
infarction and congestive heart failure, pathologic immne conditions

involving T celd atéemmabd‘!%esnémlﬁd-egé[ﬁ@rs&t FoEPeRRdt fve theTAl LED
DESCRI PTI ON OF THE?LMI%%T@ s invention provides novel conpounds,
and pharmaceuticalTy acceptabl e derivatives thereof, that are useful as

JNK i nhi bitors. These corrpo@?yQ—NH—R'

X(:>Z

\Y/

I
where R' is H, CONH;, T(y-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 isoxazoleﬂ
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 osﬁeoporosis,
proliferative disorders, infectious diseases and
viral diseases. The compositions are also useful in
methods fqr 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



have the general fornmula z: C (' C--NHR ' 15 XtiY~Z wherein: X-Y-Z is
sel ected fro the following: R2 0.CR2Z F NR3 CR2 20 R
is H, CCNHZ,WH?! , or T(n)-Ar2 Ris an aliphatic or su% TOPEEF S i phati c
group; nis zero or one; Tis C(=0, COP, CONH, S(0)2, S (0) 2NH, COCH2 or
CH2; 25 each R2 is independently selected from hydrogen, -R~ -CF20R
-CH2OH, -CH=O, -CH2SR, -CH2S(O 2R, -CH2 (C=0 R, -CH2CXZR, -CH2CO2H,

-CH2CN, -CH2NHR, -CH2N(R)2, -CH=N-OR, -CH=NEHR, -CH=NN(R)2, -CH=N NHCOR,
- CHENNHCO2R, - CH=NNHSO2R, -aryl, WD 01/12621 PCT/ USOQ 22445 -9
-substituted aryl, -CH2(aryl), -CH2(substituted aryl), -CH2NH2, -CH2NHCOR,
- CH2NHOONHR, - CH2 NHEON( R} gordeagis RREIDRaS - GHERHCOPRE oggrpEeNHRukenia
-CH2CON(R) 2, - CH2S2 0 (

het er ocycl yl), -(het g:é(%%&clch%m%g% %%ﬁ%ﬂ‘%ﬁgd ed e%?%%# ; each R3 is
i ndependent |y sel ect eactlemmhy@mgen 1Ryer c@mea@ezm@ucﬁngoveﬁmms is Ror

Arl; 10 Ar' is aryl, e r I%? ar al kyl ,
het er ocycl yl, or substl ?‘%‘ed’ 51n gr%%:sf/%%?a erelul*r??%i r trlaltlsgoptl onal ly fused
to a partially uBsatimfaretiar ahdl byngesaive deedt f faiduwe, peveelositber ed

ring containing ZerOiFO £Q condltlons involving T cell activation and

neurcdegenerative 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:

ho

X\t 2z
1z
"I
wherein:
X-¥~-Z is selected from one of the following:
R? 2
20 f\( 2 R

R! is H, CONHa, T(m-R, O T(m-Ar’;

R is an aliphatic or substituted aliphatic group;

n is zero or one;

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

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

-CH,O0R, -CH,OH, ~-CH=0, -CH,SR, ~CH;S(0):R,
~CH; (C=0)R, -CHyCO;R, -CH.CO;H, -CH;CN, -CH,;NHR,
~-CHoN{R);, -CH=N-OR, =~CH=NNHR, -CH=NN(R),
~CH=NNHCOR, -CH=NNHCO,R, -CH=NNHSO;R, -aryl.



15 heteroatons; QNHis N or aANH ~NH U wherein the Hof QNHis
optional |y wepl/géedd by R3; A is Nor CR3 ; 20 U is CR3, POT/USH20445NR3; Are
is aryl, substituted aryl, heterocyclyl or substituted heterocyclyl,
wherein Ar2 is optionally fused to a partially unsaturated or fully
unsaturated five to seven nenbered ring 25 containing zero to three

het eroat ons; and wherein each-substitutable carbon'atomin Are, including
the fused ring when present, is optionaIFfTand i ndependent |y substituted
by halo, R OR SR OH, N02 CN NH2, NHR, N (R) 2, NHCOR, 30 NHCONHR,

NHCON( R) 2, NRCOR, NHQRRBs AR - BN Db e SeQs2R.  SONH2,
S(OR S02NHR, or W)Ol/ 12621 FCTl god/ 2SS N ) 2R, and wherei n each

saturated carbon in twl)f'usﬁﬂzl‘ﬁzng FRNHGORher CHYHCEONHR) y and i ndependent |y
substituted by =0, =5, 3] NR2 ﬁﬂ-gﬁ cﬁll}yﬁ@% W"@ﬁ& =NNHSO2R,
or =NR; 5 wherein each du stl{utable nitrogen atomin Are 1S optionally
substituted by R CORCHITON R 2,0 CE{SRNH, As-CHs flole trxragsivie lyilhe foI | owi ng

as used horei n freans S SERFELAoel Bels b AAIEC, (BReetShtavl P2 ©
hydr ocar bons, pref er a y(santthsted dertlegnsycihl ch are corrpl etely saturated
each R® is independently selected from hydrogen, R,
COR, CO;R or S(O)aR;
G is R or Arl;
10 Ar! is aryl, substituted.aryl, aralkyl, substituted
aralkyl, heterocyclyl, or substituted
heterocyclyl, wherein Ar! is optionally fused to a
partially unsaturated or fully unsaturated five to
seven membered ring containing zero to three:

15 heterocatoms;

Q-NH is
=N
”E:;]iNH x ”zg;l\N”;

wherein the H of Q-NH is optionally replaced by R?;
A is N or CR?;
20 U is CR?, 0, S, or NR%;
Ar? is aryl, substituted aryl, heterocyclyl or
substituted heterocyclyl, whereln Arzls
optionally fused to a partlally unsaturated or
fully unsaturated five to seven membered ring
25 containing zero to three heteroatoms; and
wherein each -substitutable carbon étom 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, NHCO;R, CO;R, COzH, COR,
CONHR, CON(R);, S(O)2R, SONH;, S(O)R, SO;NHR, or



or which contain one or nore units of unsaturation. For exanple sui tabl e

aliphatic gr lLAcl ude substituted or unsubstituted |i ched or
15 cyclic al Cke,"kf)‘?hqg?zﬁenyI, al kynyl groups and hybri ds the?go sucﬁ‘Q

(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
both straight and branched 20 chai ns containing one to twel ve carbon atons.
The terns "al kenyl" and "al keynyl" used al-dfe or as part of a larger

noi ety shall include both straight and branched chai ns containing two to

twel ve carbon atoms. T r.1ms anaI " hal oal ke " and

"hal oal koxy" means al kﬁg(éf@nﬁn Vh%ﬁ%&? cBsSFHFR t@%f—f ﬁﬁ bzé" the
substitut ed with one orusegerhed QQeliurQh@d‘TﬁapthﬁalEffﬁndleﬂr%QBndm F,

c, Br I The term "heteroatont neans N, 0 or S and shall include any

oxi di zed forn1of ni t r o§ERSEAEESH By =0807Sin W TR nF¥aBRf or m of any

basi c n|trogen The t ecRnEOON]) "=NNEROOR 2| -MRESOIR, 2DrPalkk, 0Of a larger noiety
as in "aralkyl", refers to aromatic WO 01/ 12621 PCT/ US00/ 22445 - ;1 ring

groups having fiv® to Wharedereardnisepstititehlesnitppasty|atopepnyhr” i
1-napht hyl, 2-naphthyl &&@éﬁ;ﬂ%&m@&%@a%@tk agYR, S Eet@f %?gﬁl i C
n

aromati c groups or heteroary groups such as 2-furany 3 tura
i mi dazolyl, 2-im dazol yl, 4-i fBo@ Wer“«'l?a‘l?ﬁ%laffé{lﬁ?mn% @%%’)F&Z‘GPW

4-isoxazolyl, 5- i soxazol sélpp@ xpsli A zeh¥bw: Ss %@%@%@hyl THe t@6RZOI Y,
4- oxazol yl , 5 oxazonI pyrronI 3 pyrrolyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2 10. pyriahiopatie” pge vied Bersinmeansdpitraddhy ehadnedy] |

10 branched or cyclic C;-Ciz 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 cyeclic alkyl, alkenyl, alkynyl groups and hyvbrids
thereof such as {cycloalkyl)alkyl, '
(cycloalkenyl)alkyl or {cycloalkyl)alkenyl. The
term "alkyl" and “alkoxy” used alone 0r 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”, “halcalkenvyvl” and

25 "haloalkoxy" means alkyl, alkenyl or alkoxy, as the
case'may be, substituted with one or more halogen
atoms. The term "halogen” means ¥, 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 “arvl”, used alone or as part of

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



3-pyridazinyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-tetrazolyl,
2.-triazol WwooeBrémi azolyl, 2-thienyl, or.3-thienyl. ArypPChUSMOAS45] SO

i nclude fused polycyclic 15 aromatic ring systens in which a carbocyclic
aromatic ring or heteroaryl ring is fused to one or nore other rings.
Exanpl es include tetrahydronaphthyl, benzim dazolyl, benzothienyl,

benzof uranyl, indolyl, quinolinyl, benzodLagepinyl, 20 benzothi azolyl,
benzooxazol yl, benzi m dazolyl, isoquinolinyl, isoindolyl, acridinyl,
benzoi soxazolyl, and the like. Also included within the scope of the term
"aryl", as it is use¢fdghgreigs having fiveltd Ifonfricebnonemiberdiorstichaabocycli c

aromatic 25 rings d/ o eterqaryl rings are fused to a cygloal kyl or
non- ar omat i ¢ hetergg?EY t bengyl.edsRapRENY Ly ﬁ?Fngh¥£tr%ﬂﬁﬁghﬁﬁgﬁiopyranyl.
The term "het er ocyghdc2tamehradyl," BREChdEerdcyiclicehesmat it Yrivpsabenat i
ring which 30 includes one or nore heteroatons such as_nitrqgen, oxygen or
sul fur in the ringhe¥RECFTVY FROWPEeSEFR RS witpragyyend ofureanyit - Menber ed
and/ or fused tos anghgszd), GLikiG23oRAT 14I3RPa4244p1, - 12 ring, such as a

cycl oal kyl or aromatic ring. . Exanpl es 1nclude 3-1H benzi mi dazol - 2- one,
3-1-al kyl - benzi ni 8aimidgzehel. 3-dgpraFRidlof drafgrazalytetdanydr of uranyl ,
2-tetrahydropyranyi godazolfll,r Fpdhapyssavl, sdokabiapyyopyranyl, 2-
t et r ahydr ot hi ophenyl, 3-tetrahydrothi ophenyl, 2- norpholing, 3-norpholino,
4-nor phol i no, 2- t@xa#@kphol419¥a231vhi ottAXRFSYhe, 22RYRTDHBr-pRAl i no,
1-pyrrolidinyl, 2-pyrrQlvdi Woyr3apy! rolgdiseyh, 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 heteroaryl ring is fused to one or
more other rings. Examples include
tetrahydronaphthyl, benzimidazolyl, benzothienyl,
benzofuranyl, indolyl, quinclinyl, 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

rings and/or heteroaryl rings are fused to a

3]
(921

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



10 pi perazinyl, 2-piperazinyl, 1-piperidinyl, 2- piperidinyl,
3- pi peri di nykﬁog%@%ﬁe.ri dinyl, 4- thiazolidinyl, diazol onylPFT}Hg&}H%gl tuted

di azol onyl , i mdinyl, benzoxane, benzotri azol

benzopyrrolidi ne, benzopi peridi ne, benzoxol ane, 15 benzothlolane and
benzot hi ane. A conpound of this invention may contain a ring that is fused
to a partially saturated or fully wunsaturated five to seven nenbered ring
containing zero to three heteroatonms. Such-gg{fused ring may be 20 an
aromatic or non-aromati ¢ nonocyclic ring, exanples of which include the
aryl and heterocyclic rings described above. An aryl group (carbocyclic
and heterocyclic) oﬁlata’ asutlkyas gr e¥iploasiion 85 BEPB3{icRiNgs phenet hyl

TRy contain one of Mgnsubstiddietss fxamlensal o Ake subsiityents on

t he unsaturated carbon tom an aryl group 1 nclude a hal ogen, -R OR,
-OH, -SH, -SR, protedesdi®Hiizici2-aseaciHtmtyphydpheganyiPhp: substituted
Ph, -0OPh, substitute D) (RL2, - NHCOR,

- NHOONHR, - NHOON( R) 2% %Kﬁz@%f EihAg) R %ﬁ‘g;ﬁ%@fﬁ%ﬁyl "L CONHR,
-CON(R) 2, -S(O 2Rs - sehri@hyd:Sfi@renyWO H4EL26RYAPGHVIIBED, 22445 -13 - SO2NHR,
or -NHS(O)ZR where R is naI| hatic U stitut iphatic
group. An aliphatic §FGLP %‘?r(’t Sﬁh %aoi EEtﬁaF}é?%‘%:g)}lc OP%grfggaénay cont ai n
one or nore 5 substi moephslirexadphesplodl isu, taBMQrm@smq,uéﬁts on the

saturated carbon of B0 SRS 240 Gty R0 AIATRRLEAE S OOVCL

1-pyrrolidinyl, 2—pyrrolldlnyl, 3-pyrrolidinyl, 1-

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

15 ©benzothioclane, 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, -0H, -SH, ~S8R, protected OH (such as acyloxy},
phenyl {(Ph), substituted Ph, =-OPh, substituted

30 -OPh, -NOz, ~CN, -NH;, -NHR, -N(R};, ~NHCOR,
~-NHCONHR, ~-NHCON(R)},, =-NRCOR, -NHCO,R, -COzR, -CO:H,
-COR, ~CONHR, ~CON(R};, ~S{0O);R, -SONH,, -S{O)R,



aromatic ring, as well as the following: =0, =S, 10 =NNHR, =NNR2, =N-OR, .
=NNHCOR, =RNrHi2:3631 =NNHSC2R, or =NR. A substitut abl e ni pepgsinaeas an
aromatic or non-aromatic heterocyclic ring may be optionally substituted.
Sui tabl e substituents on the nitrogen 15 include R, COR, S(O 2R, and CO2R
where Ris an aliphatic group or a substituted aliphatic group. Conpounds
derived by making isosteric or bioisosteric_replacenents of carboxylic acid
or- ester noieties of conmpounds descri bed h&Tein are 20 within the scope
of this invention. Isosteres, which result fromthe exchange of an atom or

group of atoms to_ghGake %rne-wuﬁga}),%nghg%%msiigﬁa'na%nia}ggwgi@Bu

properties to the parént ‘carboxylic aci ester, are known Tn the art.
The bi oi sosteric 2brrepselesnenitedapliphatisicoupen cally or topologically

based. An exanple of an isosteri,c_.replacenent for_a c ljc acid is
CONHSQ2( al kyl) such as CON 1_ph‘a§§.’$vi Eﬁeo“}?e ogpgafl%rlltg%%&%leé skilled in

the 33 art that caetardcygaipouicy abhyt borstdinvenki on maye exi st in

taut onmeric for or hydrated for all such.fo of, the compounds bei ng
within the scogg V\Bug%'i’lfz‘%eﬁtﬁ:’dg‘%%ﬁz?ﬁ?m}:ég%f S%%t}%‘%/%rhr% SH. Unl ess
otherw se stated, thersgturaredeprbbradoheaieialiphatit sgrowandr taf ancl ude
all stereochem cal forns of .t h&ﬁitructu nd

. ( r e, i.e. .ntﬁe RN §5ctea
confi gurations for83chH YW¥MHfe EI(Q,SWE{#C.E wing dpgrife these st
st ereochemi cal i soaBb&de aon\Rite ansaensateéd mmrbonansuch ass ekrecreric m xtures
of the present compounds %™ Ll Rell'®S 1M e811608ng: =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)2R, and CO;R, where R is an
aliphatic group or a substituted aliphatic group.

Compounds derived by making isosteric or
bicisosteric 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
biological 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

(9]
[dp]

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



invention. Unless otherw se stated, structures depicted herein are also
nmeant to |ncI gﬁ ounds 10 mhlch differ only in the prg@gnﬁ&maiﬁone or
nore isotopica ﬁy enriched atons. For exanple, compounds “having

present structures except for the replacenent of a hydrogen by a deuterlum
or tritium or the replacenent of a carbon by a 13C or 14C 15 enriched
carbon are within the scope of.this invention. Such conpounds. are useful,
for exanple, as analytical tools or probesl4r biol ogical assays. one

enbodi ment of this invention-relates to conpounds of forrmula |I where the
XYZ-containing 20 r|ng I S an isoxazol e, as shown b the neral formul a

| A bel ow. r-1 Q NH REE| Bhe jsieption; s §r85‘1§r"&]}q\%yls a§ h as nmethyl, or

CH2(het erocycl yl), sugbu@gufdd TRt aldriayh) aré d s meRhel €6 afaludet ; and
Rl is preferably T(n)-Ar2 or T(n)- R wherein n is nost preferably_zero.
Most preferred are ﬁhés%t%ﬁﬁﬁéﬁﬁé§ahﬁéﬁ@wGPfRﬁhedﬁ&“ﬁ?urﬁrel By e

described, and Q NH gs THRERKLELE 16,05 o 8E A0 N nledi-ne Mhgie the NH is
at the 2 position ofh %%a %é(#?ngﬁ 01/13521 PCT/ US00/ 22445 -15 Hor H

-N or QNH is an5aniThergfezeolsénghe mmﬁchram@all isemeRsshdiell as
representative 5 exagples; faid GRFPAUS WBREE: QSR BY bE dide,

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 bioclogical 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:

KNH—R‘
. \ )
'\/ R IA

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

CH, (heterocycliyl), such as CH, (N-morpholinyl); G is
25 preferably Ar'; and R!' is preferably Tm)—Ar2 or Tig-

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:



pyridine or pyrazole and RL is Are, represented by formula 1A G QNH Ar2
NO R2 10Wd#inkk210ON QL Q2 B 15 Table 1. Exanpl es of Cetwposmndsssof Formul a
ITA RBRARLs R7 R6 (wen Ar 2 is Rl) No. GO R RBRRA RS R6E R7T II1A-1
Ph Ol MM HHHHH I1A2Ph 01 MHHOWBHH IIA3 Ph 01 M HOW O H
H I1A~A4 Ph QL M@ M@ HH H H WO 01/ 12621 PCT/ US00/ 22445 -16 No. GQR2 R3
R RS R R7 1IA—5PhQ1IVEIVEHCO\IHHHI'lirA-GPhQII\/EIVEHCNHHIIA—7
Ph 01 M HCNHHH I1A8 Ph Oll\/EI\/EFHl H I1A~A9 Ph 01 M MM HF HH
I[IA-10 Ph 01 MM CFHHHH II1A11 4-F-Ph al M HHHHH I11A12 2 3- MO
-Ph 01 M HHHHH II1A13 2 4- -Ph 01 Me HHHH I1A-14 2-C -Ph 01
M HHHHH II1A15 3,4- C6-Ph O H"'&H 16 Ph 02 Et HCNHHH
[1A-17 Ph 02 Bt HCO 2HH HH =N
or Q-NH is an amino pyrazole:
N
. NH
Table 1 below shows representative
5 examples of IA compounds where Q is a pyrimidine,
pyridine or pyra;ole and R! is Ar?, represented by
formula IIA.
G Q-NHaA?
7\
N‘O Rz
10 IIA
' H
N N
7N 72 N
O 0
Q1 Q2 Q3
15 Table 1. Examples of Compounds of Formula IIA
R? R*
R! = 5
R” R® (when Ar? is RY)
No. G Q | RR| R R* R° | R | R’
INA-1 Ph Qo Me H H H H H
HA-2 Ph Q1 Me H H OMe H H
IIA-3 Ph Q1 Me H OMe OMe _ H H
11A-4 Ph Q1 Me Me H H H H




ITA-18 Ph 2 MM HFHHH I1I1A19Ph @ MM HHFHH I[1A-20 Ph 02 M HH

PCH 0CH - OPQEAER 11 1 H 11 Ac2d Ph 02 Nb 1 H cone f HPCTadgsbes] 200
MHCNHHH I1A26 3-F-FPh G M HHCNHH I1A27 3-F-Ph 01 M HF HH
H I1A-28 3-F-Ph 01 M HHF HH I11A-29 3-F6Ph 01 M HMe CNHH 11A30
3-F-Ph 01 M HF CNHH I1A-31 3-F-Ph 01 M HHSV HH I1A32Ph Q M H
FCNHH I11A-33 Ph Q1. M HEHHH 11A34 Ph 01 M HH I HH_11A-35 Ph
QL M H H COve}dp.H 1] A-36GPh Qf M cazh(:n’an‘HllAm? PR*QL} M H SMe H
HH | IlA 38 ProtveE—H-M—oNHH—S 26 WO 01] 12621
PCT/ US00/ 22445/ 4487 No  GRRN R2 B3 Q¥4 IRMepipe || Al3 Eﬁmm HHH
I A-40 Ph 02 EfudsH HH Hpn | A-41 cBh [OeMe @] HiH H Henl | A-42 PhQli Me H H
ngM'; HI :\/@-ﬁswgﬁapz Ve H QY H HIFH [ThA 44 Ph 0L Ve H H Ph H,H [T} AL 45 Ph

l1A-8 Ph Q1 Me Me F H H H

HA-9 Ph M Me Me H F H H

{1A-10 Ph Q1 Me CFy H H H H

HA-11 4-F-Ph M Me H H H H H

HA-12 2,3-(MeQ),-Ph Q1 Me H H H H H

HA-13 2,4-{Me0),-Ph Q1 Me H H H H H

HA-14 2-C-Ph Q1 Me H H H H H

HA-15 3,4- Cb-Ph 1 Me H H H H H

{A-16 Ph Q2 Et H CN H H H

1A-17 Ph Q2 Et H COH H H H

lA-18 Ph Q2 Me H F H H H

HA-18 Ph G2 Me H H F H H

HA-20 h Q2 Me H H COMe H H

liA-21 Ph Q2 Me H H COPh H H

HA-22 Et 1#) Me H H H H H

HA-23 PhCH,OCH,~ Q1 Me H H H H H

11A-24 Ph Q2 Me H H CONH, H H

[1A-25 3-F-Ph Q1 Me H CN H H H

HA-26 3-F-Ph Qi Me H H CN H H

HA-27 3-F-Ph (o) Me H F H H H

HA-28 3-F-Ph o Me H H F H H

H1A-28 3-F-Ph Q1 Me H Me CN H H

{HA-30 3-F-Ph 1 Me H F N H H

HA-31 3-F-Ph o Me H H SMe H H

HA-32 Ph Q1 Me H F CN H H

HA-33 Ph Q1 Me H F H H H

HA-34 Ph Q1 Me H H CN H H

HA-35 Ph ot Me H H COMe H H

1A-38 Ph Q1 Me H CH;C H H H

HA-37 Ph Q1 Me H SMe H H H

11A-38 Ph &3] Me H Me CN H H

SUBSTITUTE SHEET {RULE 26)



I1A-46 Ph all M@ HH SWe H

H 11A47 Ph 02 M HHOVe HH I1A-48 Ph 02 Ne -
H OVe H H WdbhBdaMe O H'H CN H
2

A-
I A-50 Ph @2 Me H CO her/tssdoletdas | | A-51 Ph
HH
A-

0Ol MM FHHOCNH I1A-52 Ph 02 MM HHHHH I1I1A-53 Ph @ Me 0 2HHH
IIA-54 Ph QL M@ M@ HCNHH! IIA55 2-F-PL. 01 M HHHHH IIA56 Ph 01
M FHFHH I1A57 Ph 01 M Me HCONH HH ™ 11A-58 Ph 01 M M C HHH
I1A-59 Ph 01 M0 FHHHH I1A60 2,6-F2-Ph 01 MM HHHHH IIA61 Ph Ql
:VFA[V&HPEVSJK‘}E HI h*cooél\/]ealeﬁ | G 57 Ei A}ET 0 EJH ¥ H IIPA— g“pDngh OT
Me HHHHH Akf-67 Ph pR Me H &N H pe H Ac6Ge AN G2 Mb HyH ENyH[H
Ic: Aifﬁ Z@eoﬁ IRAS 25 o B o 4 Ad/v'g‘. .L.‘("nhL,'Bsf,];;fe For guggﬁz%&:g) lewe
01/ 12621 PCT/WS®Q 22445 PhNo. G QOR? |R¥e RUOMS [REHR7 | | [H\- 78 P Ne[OVe H H
Ove H I1A74,249-2|-Ph g Me H G HIHE | 4 H F H H

l1A-43 Ph @ | Me | H | coH H H H

l1A-44 Ph Ql_ | Me | H H Ph H H

lIA-45 Ph Q1 | Me | H Me H Me | H

| liA-48 Ph Q_| Me | H H SMe H H

 11A-47 Ph Q@ | Me | H H OMe H H

[I1A-48 Ph Q2 Me H OMe H H H

Ph Ql | Me |OMe | H H cN_| H

llA-50 Ph Q2 Me H CO,Me H H H

l1A-51 Ph al | Me | F H H cN | H

l1A-52 Ph Q2 | Me | H H H H H

l1A-53 Ph Q2 | Me | H H COH H H

| 11A-54 Ph Qi | Me | Me | H CN H H

IA-55 2-F-Ph Q1 | Me | H H H H H

lIA-56 Ph Q1 | Me | F H F H H

IA-57 Ph Ql | Me | Me H_ | CONH, | H H

lIA-58 Ph at | Me | Me | o H H H

1A-59 Ph Ql | Me | F H H H H

l1A-60 2,6-F,-Ph Q1 | Me | H H H H H

IA-61 Ph Q1 | Me | Me H OMe H H

lIA-62 Ph Q1 | Me |OMe | H H H H

lIA-63 Ph Ql | Me | H H | soMe | H H

IA-64 Ph @ | Me | H H | coMe| H H

l1A-65 Ph Q1 | Me | NO, | H H H H

lA-66 3-F-Ph Qi | Me | H H H H H

' 11A-67 Ph Q2 | Me | H CN H H H

| 11A-68 Ph Q2 | Me | H H CN H H

l1A-69 Ph Qt | Me c:;c H H H H

- [1A-70 Ph Q1 Me | Me F H H H

A-71 Ph Q| Me | ci H H OMe | H

L na-72 Ph Ql | Me | H Me | OMe H H

SUBSTITUTE SHEET (RULE 26)



IIA-75 2-Cl-6-F-Ph 01 M HHHHH I1A76 2-Cl-Ph 01 M HHHHH IIA77
VIV 117 M S S R R S o L i
|l A-82 3-CF - PhaII\/EHHHHHIIA8336F,-PhQ1I\/EHHHHHIIA—84
2,6-C12-Ph 01 M HHHHH I11A-85 2 3- MeG18Ph 01 MM HHHHH I1A86 M
0l M HHHHH IIA87clora QIHIVEEEEHHHA LLASE c c|2|he>“< | Ql{HI\/eHHH
1AL 2, 6 Fo- Bial MiH HOCOVE B A [ IR 92 . b ph o W] tFON| (FH]H
I2I é: Eg %hirzkf’%g:‘. Flr 1 CPAHsfgi%—e‘! I A—&i"—%_ 4 29"\% —.’VZEI, ¢! HHHENQ.‘—H 57 A9
2,6-F,-Ph Q Mlin7H Sl 85F-PH | A 98 Ph M2 IMBHHIH Mvel H B 1{1 AHO9|PH 02 Me H
NO2 HHH 1A mgsph O%d\[gplﬁth—Acqﬁ Hk 114 101, Phl @2yMe [H NH H H H
|1 A-102 Ph QL NMeH veTHH H —TO3~ P, QI N HH Ve H H— I[TA- T04 Z-Ve- Ph
01 M HHHH r4."A1.?§.A. _02220'1*.3@ .D. SiapMeg A 1A Hggin B prbgl e H
FHHH IIA 10727 Me{Paati-be H HMCN HleH | H H H H H

HA-78 Ph Q1 Me Me H F H H

IIA-79 2-Br-Ph Q1 Ms H H H H H

HA-80 2 3-F~Ph Q1 Me H H H M H

lA-81 Ph Q1 Me SMe H H H H

HA-82 3-CF3-Ph Q1 Me H H H H H

1IA-83 3,6-F>-Ph Q1 Me H H H H H

{IA-84 2,6-Cl-Ph Q1 Me H H H H H

HA-85 2,3-{MeQ},~Ph (3 Me H [ x! H T H +H

HA-86 Me G Me H H H H H

HA-87 cyclopropyl Q1 Me H H H H H

HA-88 cyclchexyl Q1 Me H H H H H

HA-88 2.4-(Me(Q)-Ph Q1 Me H H H H H

HA-B80 t-butyl Q1 Me H H H H H

HA-91 2 6-F.-Ph Q1 Me H H COMe H H

HA-82 2,6-F»-Ph Q1 Me H CN H H H

HA-83 2,6-F,-Ph Q1 Me H H N H H

1A-94 2,6-F-Ph Qi Me H F H H H

HA-85 2,6-F.-FPh [¢3] Me H H F H H

HA-BB 2,6-F»-Ph Q1 Me H CN F H H

HA-87 2.6-F-Ph 1 Me H H SMe H H

HA-98 Ph Q2 Me H H NMe, H H

11A-88 Ph Q2 Me H NO, H H H

HA-100 Ph Q2 Me H NHAc H H H

HA-101 Ph Q2 Me H NH. H H H

HA-102 Ph Qt Me H Me H H H

HA-103 Ph Q1 Me H H Me H H

HA-104 2-Me-Ph Q1 Me H H H H H

HA-105 2-Me-Ph Q1 Me H F CN H H

{IA-108 2-Me-Ph Ot Me H F H H H

HA-107 2-Me-Ph Qi Me H H CN H H
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SUBSTI TUTE SHEET (RULE 26) WD 01/12621 PCT/ US00/ 22445 -19 No. G QR2 R3 R4
RS RB R7 Wod1/0@12-Me-Ph QL Me HMe HH H |1A 109 2- Mepcusrzddes H CN H H
H IlA-110 2-CF3-Ph al M@ HF CNHH I1A111 2-CF -Ph al M HCNHHH
ITA-1 12 2-CF3-Ph al M@ HHHHH [1A-115 _4(G:HZO) QAL M HF CNHH
Ph 11 A-114 3, 4- (OCH20) - QlIVEHCNHHH I I1A-115 3,4-(OCH20 - QL M H
HHHH Ph IlA116 m al N2 3,4-(0CH20) bis-N '-4-c ano hen |
1211 3 T I RS [ ER LORTETR TR
3-NO, -Ph 01 vmmas-\lNzwm\no han LmélAgoZ 3méJO’|-Ph-|0ﬁF HCN#* PIElZS
Ie,LéNl%ﬁ glNS:”’P% ¢ H""!Ehe'j?“HA-"L 1 £124. a4 1"v"|:fa' i MFLL : "?N,-\ #2f 3. N Ph
01 Me H H H HA10 | N 12QF8PINO L FR1 a| Me H B O P K HONJ | A- 199 B- Ph al
Me H CO2 H H fA-14ve 2-CFy-Ph Q1 Me H CN H H H
| IA-112 2-CFy-Ph Q1 | Me | H H H H H
 1A-113 34{0CHO)- | Q1 | Me | H F CN H | H
NA-114 3'4-(%?1H20)- Ql | Me | H CN H H H
| 1A-115 3,4-(%?1H20)- Ql | Me | H H H H H
{
IA-116 QD\ Q1 | Me
..
; 3,4-(OCH.0)
bis-N,N'-4-cyanophenyl
A-117 3-0Bn-Ph a1 | Me H F CN | H H
IA-118 3-OBn-Ph Ql | Me H CN H H H
IA-119 3-0Bn-Ph Q1 | Me H H H H H
NA-120 3-NO,-Ph Q1 | Me H F cN | H H
[HA-121 3-NO,-Ph Q1 Me bis-N,N’-4-cyanophenyl
IA-122 3-NO,-Ph a1 | Me H CN H H H
liA-123 3-NO,-Ph a1 | Me H H H H H
lA-124 3-CN-Ph Q1 | Me H F CN_ | H H
l1A-125 3-CN-Ph a1 | Me H H CN | H H
' 11A-126 3-CN-Ph @i | Me | H |oNn] H |H H
L 1A-127 3-CN-Ph at | Me H H H H H
IA-128 3-NO,-Ph a1 | Me H H | coEt | H H
| l1A-129 3-CN-Ph Q | Me | H |CO,| H |H H
Me
11A-130 Ph Ql | Me | H cgz H H H
11A-131 Ph al | Me N H NO, | H H
l1A-132 Ph Q2 | Me \O/\,COZH
1A-133 Ph Q2 | Me \©/\co H
| 11A-134 Ph 02 | Me H Jemg | w Jul W

SUBSTITUTE SHEET (RULE 26)



[1A-130 Ph QL MM HCO2 HHH E I1A131 Ph QL M NHNOHHIIA132 Ph 02
Me N orO02H I A: Ph @2 Me 4'02H 11A-134 Ph 02 Me H CH Ell.)ﬂoéjnlg“

SUBSTI TUTE S LE 26) WD 01112621 PCTf USO0f 22445 2 N é R2 R3
R5 Rfi R7 tIA-135 Ph 02 Me “-v'' O NNCO2'BU 11A-136 Ph @B Me HCN HHH
1 A-137 Ph 03 MM HHCNHH 1A 138 Ph B-R8-H COMHH H e For conpounds
of Fornmula Il A where RL is phenyl, preferred phenyl substituents are

Se' ect ed from ]lf‘rL\Ldr Og Fa) :\nrl oRe—f—ae Lo | 1 nha i St hetitat.od
aliphatic (prefldably|hal o kyl)|, 95 aI’Roxy,RBCN "Bool 02 |( Ky DR |s
(alkyl) , CONHZT —COCalKyT), SOZ[(alKy[), GO phefydn, [ Of . preterred G
groups are phery{m_r sNgS op;,r onal | yaasu 4 tut ed th gne_or nore groups
i ndependent |y ge e from al kiyl 7~ a] Koxy| or halb’-/ExarrpI es of
conpounds of Formula kI A where [Rl is|othgr than pié&ng Eia?‘eosmown belfow i n
Table 2. Tabl ¢—2 rpl-es—et—Cerpeuhds—at—FermHa—-HA ot-hed than
phenyl) 15 N (_lisA13sN Ph Q3 Me H CN H H H

HA-137 Ph Q3 Me H H CN H H

HA-138 Ph Q3 Me H COM H H H

8

For compounds of Formula ITA where R' is
phenvl, preferred phenyl substituents are selected
from hydrogen and one or more halo, aliphatic,
substituted aliphatic {(preferably haloalkyl},

5 alkoxy, CN, CO:H, COx({alkyl), S{alkyl). CONH,
CO(alkyl), S0;{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 IXIA 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

/ \> NH R1
A

7\
N‘O CHS

TIA (R! is other than phenyl)

No. G A R

HAA-1 Ph CH __@
N
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QIIA (RL i ot her than phenyl) No. GAR 11AA-1 Ph CH SUBSTI TUTE SHEET -
(RULE 26) W 02824621 PCT/ US00/ 22445 -21 No. G A RL || pérdsdaPadeki = W CH3
[TAA-3 Ph N~ H3 11AA-4 Ph NIIAA-5 Ph N I1AA6 Ph NN II1AA-7 Ph N
[TAA-8 Ph N T1AA-9 3-F-Ph N )OC~-OCH3 I1AA-10 Ph N\~ ~~CCH3 [|1AA-11 Ph
NIIAA-12 Ph NH3 [|1AA-13 Ph N || AA-14 Z%lFZ-Ph N vw~OVe |1 AA-15 Ph N
|1 AA-16 Ph N vv  CO2Me SUBSTI TUTE SHEET (RULE 26) WO 01/ 12621
PCTI US00122445——=22
No. G A R!
HAA-2 Ph CH Q OCH;
IAA-3 Ph N
Hs
IHAA-4 Ph N \(I)
IIAA-5 Ph N _Q
lHAA-6 Ph N
Nin
IAA-7 Ph N %
1JAA-8 Ph N mc
Ha

IAA-9 3-F-Ph N mo
CHg
IIAA-10 Ph N mo
CHa
HAA-11 Ph N \O:g
HAA-12 Ph N \?
Hy
AA-13 Ph N !
HAA-14 2,6-F»-Ph N

Me

HAA-15 Ph N
goe
IAA-16 Ph N m
COsMe
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No. GARL IIAA-17 Ph NMac 1 s 11AA-18 Ph N neo- |1 AA-1 9 2-Me-Ph N
o | 1 AA- -Me-Ph N\~~Me [1AA-21 N 1:~~Me |1AA 22 3-NR2-Ph N ~Me
|1 AA- 23 3-0\}“%?(:" - MB 11AA-24 Ph N I1AA-25 Ph N ||AA-%ES"MQHAA-27
Ph N 11AA-28 Ph N I1AA-29 Ph N |1AA-30 Ph N SUBSTI TUTE SHEET (RULE 26)

WO 01/12621 PCT/ USOQ 22445 -23 No. G A R1-2BFAA-31 Ph N N~ 0) [I1AA-32 Ph
N'**~G [1AA-33 Ph N Nr*" *OH |1 AA-34 Ph N

No. G A R!

{HAA-17 Ph N
0

HAA-18 Ph N
_ Mw’\'é@

HAA-19 2-Me-Ph N

m‘OMe
HAA-20 2-Me-Ph N

mMe

HAA-21 m N m
Me

HAA-22 3-NO,-Ph N m
N “Me
HAA-23 3-CN-Ph N m
N*“Me
l1AA-24 Ph N \O
HAA-25 Ph N /CQ
HAA-28 Ph N \/‘-;},/
HAA-27 Ph N \O
lIAA-28 Fh N \/\g\D
HAA-29 Ph N v@
1AA-30 Ph N \/Q
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1AA-35 Ph N 1/UW0~ ~ QU I1AA-36 Ph N~"OH I11AA-37 Ph N~DH | 'O

| 1 AA-38 Ph wbobi/@62139 Ph CH |1 AA-40 Ph CH N Preferred || dcruspazags are
those where Art is an unsubstituted phenyl or a phenyl substituted with
one or nore halo, alkyl or alkoxy. Mre prﬁierred 5 Il A conpounds are those
where Arl is as just described, and Ar a napht hyl or phenyl
optionally substituted with one or nore halo, alkyl, alkoxy, haloalkyl,
carboxyl, al kexycarbonyl —Jcyamno, of CONAZ, or an rndgrone (as 1n npound
11AA-11). Also. 1 CNreferfred@®re |1 A compounds wherd®R1 is an aptignally

substituted al kyl yaa-3ppti dnal Ipy subswi tlut ed cycl oqlkyl, nore preferably
al koxyal kyl , BUBSTI TUTE SHEET (RULE 26)| WO 41/ 12621| PQT/ JSOC 22445 |- 24
al koxycar bony| al kyl , hydrdxyal kyl, | pyri[di nyl al kyl, xycycl oal kyl

al koxycar bonyl| cycl oal kyl, lor hydrpxycyfcl oal kyl . Exanpl of these
preferred conmpounds incluyde |]|AA-P4 | AA-33 through IIAA-36, 5 |1 AA-38

and |1 AA-40. {ne qaRagi nert oppt hi $ Nnviention relatei::io conpounds |of

formula A where Qis a pyrimdine rlng and R is T{Ap2 where T i 9
selected fromCO 02, CONH_—S(O)} P (O 2NH COCH2 “and CH2 . \VWhen RI i s

-

10 T-Ar2, preterradaggnpoyndspare 1hase V\/nere T IS\r\OH

IAA-35 Ph N \T/\rQV/
O

IIAA-36 Ph N \O
‘OH
HAA-37 Ph N \r\rOH
O
lIAA-38 Ph N \Qo
IIAA-38 Ph CH N

HAA-40 Ph CH w

Preferred IIA compounds are those where Ar! is

22

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 CONHa,
or an indarone (as in compound IIAA-1l). Also

10 preferred are IIA compounds where R! is an optionally
substituted alkyl or optionally substituted
cycloalkyl, more preferably alkoxyalkyl,
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C(=0), represented by fornula Il A Table 3 below shows representative

exarrpl es of Oﬁé%g&qpounds OR 0O A" QNHiI R3 Art Q7 I}J@T@g&,g%anpl os of

35 b 3I1IA 15 H IN Pr QL @ B Tabl

IIIAOorrpounds No. r QRR!~-RR WIA 1 phenyl QL HHHHH IIlA2
phenyl 01 Br HHHH I1I1A-3 phenyl QL F H#4H H |I11A-4 phenyl 01 C HHH
H II1'A-5 phenyl 01 CH HHHH I1I1I1A-6 phenyl O1 HCH3 HHH !!lA7

phenyl 01 HHOCHS HH I11A 0 UTE SHEET
(RULE 26) WD 01/ 12623 W/ﬂ@é@@?ggﬁ%’l %‘WAO%"YE} eyﬁlﬁlﬁ’%%ygl TIA9
phenyl al OC H OCH3 & idxyddchbhiktD, m%xycafb&@wdwa@gm Hx3 I[I1A11

phenyl 01 HHCNHH [Il1A12 5-f|uoro%henyl 01 HH OCH3 H H
hydroxyveycleoalkyl. xamples of these preferred

compounds include IXAA-24, ITAA-33 through IIAA-36,
5 IIAA-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(O)2, 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 IXIIA compounds.

o R 0
R3
Ar! Q-M-i’uﬁ Ar! Q-'NH’U\AF
)I S 8 4 3
NS CHy : N i\ CH
© 3 R or 0 3 IIIA
15
H
N N
/N 72 e
;NF — W
Q1 Q2 Q3
Table 3. Examples of IIIA Compounds
Ar-
No. Ar' Q R R R® " R®
HIA-1 phenyl Q1 H H H H H
A2 phenyl Qt Br H H H H
HA-3 phenyl Q1 F H H H H
HHA-4 phenyl Qt Cl H H H H
HiA-5 phenyl Q1 | CHa H H H H
HiA-6 phenyl )| H CH; H H H
HA-7 phenyl Q1 H H QGCH, H H
[A-8 phenyl Q1 H QCH; OCH, H H
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11 A-13 phenyl
phenyl

al
01 A¥®oii3623-t hi enyl

al

HOCH3 OCH3 CC H H3 II1A-14 phenyl
[11A-16 phenyl

al H

HF HH II1I1A'15

Ar2 is 1-oxpet/oshanzdasy!

[11A-17 phenyl Q Ar2 Is 4-pyridyl I11A-18 2-CH3-phenyl Q@ H OCH3 OCH3 OCHS
H T1lA19 2-CH3-phenyl QL HOCH3 HHH I1]lA- 20 2-CH3-phenyl 01 HH OCH3 H
H I1l1A-21 2-CH3-phenyl Q@ H OCH3 H OCH3 STINA-22 2- CF3- phenyl al H OCH3
OCH3 OCH3 H 111A-23 2-CF3-phenyl al HOCH3HHH IIIA—24ZCFS-phenyI 01
HHOCHS HH IItA2527CRS=phenyl—at—HOg ﬁuu-bﬁm.zll/-\-ao
benzo[ 3, 5] di oxol QL H OCH3 TR OCHI [HQ T TRX- E7 RSENEZO[RY, 5] OROXOIR® ¢l H
OCI-BHHH_III/mgegbemo[B %Molea, 6t Qa0 HHAH AR w
benzo[ 3, 5] di oxol e H I I I A 34) 3~b§nzyl oxy- | p.h(?nXL QA H OCHS
3 benzyl oxy - pht ﬁ\,Ar*b 'y o&eﬁm R -33? odhzy) odd- pheky) i cos
OCH3 H 111A-3413 m”cchﬂ:ﬂﬁ" & %TS@ oH—HTHA-AE3Ait+9phenyl
al H OCHS H H H| MAriA 3B 3-niphensbhenyl| 81 H cis H HON | | A3 H
3-ni trophenyl al n-1@CH3 H Gltvogtienyll | | A- 88 - -wypnaphenydcHal | HHOQH3H OCH3 OCHS
1T TR T O T B | SR TR B P 2
WO 01112621 PCTIS '”"‘;::’ 22345 phenyl a1 | n = H "
(tA-15 phenyl Q1 Af is 2-thienyl
INA-16 phenyl Qal AP is 1-oxo-indan-5-yi
MA-17 phenyl Q1 AP is 4-pyridyl
INA-18 2-CHs-pheny! Q1 H OCH; { OCH; | OCHs | H
IHA-19 " 2-CHg-phenyl a1 H | OCH, H H H
- MA-20 2-CHg-phenyl Q1 H H OCH, H H
C A-21 2.CHg-phenyl Q| H |OCH;|] H | OCHs | H
[IA-22 2-CFs-phenyl Qi H OCH; | OCH; | OCHy | H
l1A-23 2-CF3 phenyl Q1 H OCH, H H H
[A-24 2-CF3-phenyl a1 H H OCH; H H
HIA-25 2-CF5-phenyl Qi H OCH, H OCH, | H
HIA-26 benzo[3,5]dioxole Qi1 H OCH; | OCH; | OCH; | H
A-27 benzo[3,5]dioxole Q1 H OCH; H H H
HIA-28 benza[3,5]dioxole Q1 H H OCH;, H H
11A-28 benzo[3,5]dioxole Q1 H OCHj, H OCH; | H
INMA-30 3-benzyloxy- phenyl Q1 H OCH; | OCHy | OCH; | H
A-31 3-benzyloxy- phenyl Q1 H OCH, H H H
NIA-32 3-benzyloxy -phenyl Q1 H H OCH,@ H H
11IA-33 3-benzyloxy-phenyl 1 H OCH; H OCH; | H
11A-34 3-nitrophenyl Q1 H OCH; | OCHs | OCHs | H
IA-35 3-nitrophenyl Q1 H OCH; H H H
1lA-36 3-nitrophenyl Q1 H H OCHg H H
INA-37 3-nitrophenyl Q1 H OCH;s H OCH; | H
1HA-38 3-cyanophenyl Q1 H OCH; | OCH; | OCH; | H
11A-39 3-cyanophenyl Q1 H OCH; H H H
| 111A-40 3-cyanophenyl Q1 H H OCHs H H
L ilA-41 3-cyanophenyl @1 | H |ocHs | H | oCHs | H
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No. A QRRRRR I|I1A-42 phenyl QL HOCH3 HOCH3 H |I11A-43 phenyl 01 H
CNHHH 111 éllz}fgﬂenyl 01l HHCO2MH H eIIIA—453-qu$,r8,8$ QHCI
HHH ITIIA -lrzuorophenyl al HOCHB HHH 111A 47 3-fF g‘{(%nme
OCH3 HOCH3 H 111A-48 3-fluorophenyl 01 HMe HHH [111A-49 3-fl uorophenyl
QA HHFHH I11A50 3-fluorophenyl all H-RsMe HH 111A-51 3-fluorophenyl
QA HCNHHH 1I11A-52 3-fluorophenyl QG H OCH3 OCH3 OCH3 H 111A-53
3-fluorophenyl Q -Ar2.is 2-naphthyl [I11A-54 2-fluoraopheny HH
|11 A-55 2-fl uor ophepyt—04 HOC.'—'%,HHH LA re.y,g_lgl-(m H
OCH3 H 1 11A 57 2H%%erenheny—8i—Hwe—-R B [ ool B LB B Mol H H
OCH3 H H 111A-59{ 82 oriophengtemdl H Hi EHIHY | O6Hsd 21t | dd¥elbhemy] QL H
HMe HH I1I11A61 QiAfezBuorophen)zsdxen@l HCNdd HiR |ICR 62 2 fljuorophenyl 01 H
OCH3 OCH3 OCH3 H Z-1T pneny AT Yy TR 64

fon 4
2 6-F2-phenyl al H&H 1 1 1 PIRYss 2 b Fal pkenyt 16 3 H'H H™ [11A 66
2, 6- F2- phenyl al | (H-6cH3 :ms H—t+-AF-67 p—G—Fp—phrery+—6++H-Me—H-H H
I11A-68 2, 6-F2-phelh*®al 4 rotyenmhemty | Al @ 2 6-9t2 |- plenyl B HPHIF H H
11 A-70 2, 6- F2- pheidds QL H Ha-fdprdphddyl | | | 17 B 6 E®HphenyW (1 # ONHH{H H
I11A-72 2, 6-F2-ph Pixlaz 01 |H Qdprdehdiy {F%H] 1 [ ocw, | # | ooH, | H

l1A-48 3-fluorophenyl o1 H Me H H H

1HA-49 3-fluorophenyl 4] H H F H H

HA-50 3-fluorophenyl a1 H H Me H H

HA-51 3-fluorophenyl Q1 H CN H H H

liA-52 3-fluorophenyl Q1 H OCH; | OCHy | OCH; | H

I1A-53 3-fiuoropheny! a1 AP is 2-naphthy!

HIA-54 2-fluorophenyl at H Cl H H H

HIA-55 2-flucrophenyl o1 H OCH; H H H

HIA-56 2-fluorophenyl Qi | H |OCHs| H |OCH; | H

HA-57 2-fluocrophenyt 031 H Me H H H

1HA-58 2-fuorophenyl a H H OCH;, H H

fA-59 2-fluorophenyl Q1 H H F H H

HIA-60 2-fluorophanyl * H H Me H H

HIA-B1 2-fluorophenyl Q1 H CN H H H

HA-62 2-fluorophenyl Q1 H OCH; | OCH; | OCH; | H

HIA-63 2-fluorophenyl Qi A is 2-naphthyi

HA-64 2,8-Fp-phenyl Q1 H Cl H H H

HIA-85 2,6-Fa-phenyl o1 H QCH; H H H

HIA-86 2,6-Fo-phenyl Q1 H OCH; H OCHs; | H

A7 2,6-Fs-phenyl a1 H Me H H H

lHIA-68 2,6-F-phenyl Q1 H H OCH; H H

HA-69 2,6-Fa-phenyl O H H F H H

HA-70 2.6-Fa-phenyl o H H Me H H

HIA-71 2,6-Fz-phenyl Qt H CN H H H

HA-72 2,6-Fg-phenyl Ot H OGHa OCH‘-; OCH, H

HA-73 2,6-F,-phenyl Q1 A is 2-naphthyl

HA-74 phenyl Q1 H NQ, H H H

{lia-75 phenyl L8} H NHAC M H H

SUBSTITUTE SHEET (RULE 26)



II1A-73 2,6-F2-phenyl al Ar2 is 2-naphthyl 1flA-74 phenyl QL HNO2. HH H’
11 A-75 phevtybinaé2ztH NHAc H H H  SUBSTI TUTE SHEET ( RULE 2B¢T/A/$00Q34442621

PCT/ US00/ 22445 -27 A No. r ORR'" RA RR 111 A 76 phenyl 01 HCOW HHH
11 A-77 phenyl 02 HCOv HHH II1A78 phenyl 02 HCNHHH [I11A79
phenyl as HHHHH 111A80 phenyl 03 H HHH I11A 81 phenyl as HH
OCH3 HH I11A-82 phenyl as HCNHHH [111A83 phenyl as H OCH3 H OCH3 H
11 A-84 phenyl (3 HHHHH TITA 85 ghenyf 03 H COVE AFH H TTTA38p phenyl
as HH COMH H (@] TTA-B7 phemAfl as O0 la H WH W [ TTRX 3¢ n AS
2-thienyt 111 A{84a-78henyl Oigae,fyuranyl bl A+ 90 Godvel phenyl @s HHOEH3 H H
H 111A91 Cycl ¢t i G:,i—iu,wa"‘ A S 2 A= G enytTas—H HHH
111A-93 3-C - pha:pg%{%nc P RN qﬁA-lﬁ(?M%n A G H H
11 A-95 3-F-phenyA-78s H OCH3 phet H | ||l B296 HI- by rGNly| | QB Hj OGH3 |HHH| H
11 A-97 3-pyridylyaGd H [OCH3 FinhyH Pr eflepgeld 4 1| A gonppupds|ang tihase

{11A-80 phenyi Q3 H OCH,3 H H H

{11A-81 phenyi Q3 H H OCH, H H

1I1A-82 phenyl Q3 H CN H H H

[11A-83 phenyl Q3 H OCH;, H OCH; | H

[I1A-84 phenyi Q3 | H H F H H

IIA-85 phenyl Q3 | H COMe H H H

IA-86 phenyl Q3 | H H CcOoMm H H

e
l1IA-87 phenyl Q3 | OC H H H H
Hs

IlIA-88 phenyl Q3 2-thienyl

IA-89 phenyl Q3 2-furanyl

I1A-90 3-OMe-phenyl Qs H OCH; H H H

A-91 Cyclohexyl Q3 H OCH, H H H

lIA-92 4-Cl-phenyl Q3 | H OCH, H H H

IHA-93 3-Cl-phenyl Q3 H OCHgs; H H H

INA-94 4-F-phenyl Q3 | H OCH;,3 H H H

I1A-95 3-F-phenyl Q| H OCHj, H H H

IHA-96 4-pyridyl Q| H OCHj3 H H H

I1lA-97 3-pyridyl Q3 H OCH;, H H H

Preferred IIIA compounds are those

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

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

10 CO;H or CO:R.
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conpounds where Arl is an unsubstituted phenyl or a phenyl substituted
with one or stituents 5 independently selected fr . More
preferred 11 A‘ﬁé%‘#gounds are those where Arl is just desg?}‘@g@&g&gnd Ar 2
is a thienyl, an unsubstituted phenyl or a phenyl substituted with one or
nore substituents independently selected from hal ogen, al kyl, al koxy, 10
CO2H or CO2R. SUBSTI TUTE SHEET (RULE 26) WD 01112621 PCTItJSOQ 22445 -28
Exanpl es of other conpounds where R is T- Ara' are shown bel ow where Ais
Nor CH and T is one of the followng: CH2 (exenplified by IVA-1), S(0)2
(VA-1), CONH (MIA-1), COCH2 {VITA-1), C02, (VIVA-1), 5 and S(0)2NH (LKA-1).
In other exanples of these enbodi nents thezphenyl rings nmay be optionally
substituted as described above. t. r-N CLAP O < )-NHI-NHO-eF 01 'VA1l
(RR=CH3) VA-1 VIA-1 (R1I3 = H _VIA 2 S?R13 Owve) VIA-3 gqt hi ourea 15 of 1) 0
fp> H[> WVITA1 VIVA-1 | kB Dtendt RERSR FFBRPHET YBFTS R s>$ ivent i on
rel ates to conpounds &f* &0 miban|delvhewedd A is N2 cR 4 & (3-&

cycloal kyl ring or a (l-68 #113L908. B fexemplified by Tva-1), $(0),
(VA-1), CONH (VIA-1), COCH: (VIIA-l}, COz, (VIXIIA-1).
5 and S{0).NH {IXA-1l). 1In other examples of these
embodiments the phenyl rings may be optionally

substituted as described above.

Q"0 %0 e

i
IVa-1 (R*=CH,) va-1 vIa-1 (R = H)
vIA-2 (R =
OMe)
VIA~3 (thiourea
15 of 1)
j % 7 L s
) H)KO % HLD(O- H \NH—@
VIIA-1 VIITA~-1 IXA-1
20 Another embodiment of this invention

relates to compounds of formula IA where R! is T-R, R
is a C3~Cg cycloalkyl ring or a C;~C¢ straight chain
or branched alkyl or alkemyl 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 ¥A. Table 4

below shows representative examples of XA compounds.
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or branched al kyl or al kenyl group optionally substituted by hal ogen and T
i s as descnwdedizédaove. 25 When R is T-R, preferred conpecriuiseoazsst hose
where T is C(=0O as represented by fornula XA. Table 4 bel ow shows
representative exanples of xA conpounds. SUBSTI TUTE SHEET (RULE 26) WO

01/ 12621 PCT/ US00/ 22445 -29 0 H~ R At"R2 XA Table 4. Exanples of XA
Compounds (R2 is CH3) No. Ar' R XA-1 phenyl CH3 XA-2 4-F-phenyl CH3 XA-3
phenyl Cycl opentyl XA-4 phenyl isobutyl XA-5 ghenyl propyl 5 Preferred R2.
groups of fornmula | include -CH2OR - (heterocyclyl),
-CH2(substituted heterocyclyl), -CH2N aR R group such as nethyl.
Represent ati ve exanpl es of conpounds\ n R2 is other than nethyl
(formula I XA) are shown in 10 Table low. N )Ar' ~-A N R IXA (R is
ot her than CH3) Table 5. Exanpl es of und 1 XA No. Ar' AR R2 X A1
phenyl CH phenyl Cl 2(norpholin-4-yl) | A-y25 phenyl CH phenyl CH2N(CH3) 2

Table 4. Examples of XA Compounds (R? is CH,)

No. Ar' R
XA-1 phenyl CH3
XA-2 4-F-phenyl CHs;
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-A'
Ar! =A

7
N \ R? 2
ko) IXA (R® is other than CHs)

Table 5. Examples of Compound IXA

No. Ar' A R' R

XIA-1 phenyl CH phenyl CHz(morpholin-4-yl)

XIA-2 phenyl CH phenyl CH2N(CHa)2

XIA-3 pheny! CH phenyl CHzNEt,

XIA-4 phenyl CH phenyl CHaN(CHs)CHPh

XIA-5 phenyl CH phenyl CHz(1-t-
butoxycarbonylpiperazin-4-yl)

SUBSTITUTE SHEET (RULE 26)



XI' A- 3 phenyl
XI A-5 phenyl
SHEET ( RULE
phenyl CH benzyl

CH phenyl

2@§1@@ﬁ€111

CH2( nor photi n-4-yt)

CH2NEt 2 Xl A-4 phenyl
CH2(1-t but oxycar bonyl pi perazi n- 4-
2621 PCTI USOO 22445

XI' A-7 phenyl

CH phenyl
-30- No. Art

CH cycl ohexyl

CH2N( CH3) CH2Ph

KEusH A e

CH2(nor phal in-4-yl) Xl A-8 phenyl CH 4-j1, 230eM3 r phenyt)
CH2(nor pholin-4-yi) Xl A-9 phenyl CH 4-cycl ohexanof CH2( nmor phol | n-4-yl)
XI A-10 phenyl CH.phenyl. CERNCCHI) CERCH2N(C -6)2 lLA-11 phenyl -CH phenyl
CH2N( CH3) CH2CO2CH3 Nkl A-j12 phnyl |Ch phenyl aR’CH2( pi [per azi n-#*-yi)  XI|A-13
AR L O A S
4- F-phenyl CH 3- ,yatmphe ny| pteh2 O( tietH Ahy déyadhesan- 3- yI ng(rﬂﬂmﬁnhﬁ.—zwﬂ F-iphenyl
ety o e A e R T P ] b T
4- cycl ohexanol CH2G@@H2CH2OChidnyl XI A-@0] 4-deyqunedansl CH cysa{rﬁdmmy-k -y}
G Sk et B A L AR LAy 8 e P
4- F- phenyl CH 4- :ye:hahexanobhem-lZ( rmaohol | rbhéhytyl ) X Aummsmaetmsnyl CH
cyc ohenyt, S2lnT IR T My RCE TR T S
CH2( nor phol i n- 4- y| xa-1Xl A- 27ph¢n)F pkeNy CH!t!zsasbﬂnzyI - pi per |Qﬁem 4-
CH2(mor phol i n-4-yi ), Y1 phenyl N 2-thienoy} CHa{morpholin-4-yi)

XIA-18 4-F-pheny! CH cyclohexyl CHzO(tetrahydrofuran-3-yi)

XiA-18 4-F-phenyl CH 3-cyanophenyl CHeOftetrahydrofuran-3-yl}

XIA-17 4-F-phenyl CH 2-{2-pyridinyljethyl CHuOftetrahydroluran-3-yi}

Xi1A-18 4-F-phenyl CH 1-benzyl-;;’;peﬁdin-4~ CHaOftetrahydrofuran-3-yi)

XIA-18 4-F-pheny CH 4-cyclohexanol CHOCHCHOCH;

XiA-20 4-F-phenyl CH cyciohexyl CHOCHCHOCHs

X1A-21 4-F-phenyl CH | 2-(2-pyridinyl)ethyl CHZOCH-CHzOCHs

XiA-22 4-F-phenyi CH 1~benzyt-;;;peﬁdin-4~ CH0CHCHOCHs

XiA-23 4-F-phenyi CH 4-cyclohexanol CHz{morpholin-4-yi}

XIA-24 4-F-phenyl CH cyclohexyl CHz{mompholin-4-yi}

XiA-25 4-F-phenyl CH 3-cyanopheny! CHa{morpholin-d-yl)

XiA-26 4-F-phenyt CH 2~(2-pyridinyl)sthyl CHa{morpholin-d-yl}

XiIA-27 4-F-phenyl CH 1-benzyl—§;peridin-4- CHaz{morpholin-4-yi}

Xia-28 4-F-phenyl CH 4-gcyclohexano! CHOCH3

XIA-28 4-F-phenyi CH cyclohexyl CHOCH;

XIA-30 4-F-phenyl CH 3-cyanophenyt CHOCHs

XIA-31 4-F-phenyl CH | 2-(2-pyridinylethy! CH20CH,

XiA-32 4-F-phenyl CH 1-benzy1-pipeﬁdin-4— CHOCH3

¥

XiA-33 4-F-phenyl CH 4-gcycichexanol CHz0OCH;

XlA-34 4-F-phenyt CH cyclohexyl CH,OCHs

XIA-38 4-F-phenyl CH 3-cyanophenyl CHaOCHs
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XI A- 28 4F- phenyl CH 4-cycl ohexanaf CH2OCH3 Xl A-29 4-F-phenyl CH cyclohexyl
CH2OCH3  Xihs gH2éh F- phenyl CH 3-cyanophenyl CH2OCH3 Xl Ap@gudhoazapdieny! CH
2-(2-pyridinyl)ethyl CH2OCH3 Xl A-32 4-F-phenyl CH 1-benzyi-piperidin-4-

CH2OCH3 yl Xl A-33 4-F-phenyl CH 4-cycl ohexanol CH2OCH3 Xl A-34 4-F-phenyl
CH cyct ohexyi CH2OCH3 XI A-35 4- F-phenyl @&3}-3-cyanophenyi CH20CH3
SUBSTI TUTE SHEET (RULE 26) MD 01/12621 PCT/ USO0/ 22445 -31 No. Ar' AR R2
Xl A-36 4-F- ph ||y| €H -\L ||U|||y4. CL|1y1 16}2’“"'3 X:A—S?zhﬂr - phA'Iy| CH
4- cycl ohexanol CHQ@(tetra drof yréni 3-yl)® XI A-3B 4-F phBnyl CH cycl ohexyl
CH2((t et rahydrof KHABE- 3 Yl-&pheﬁgi -|3h OhQQWndM)&hﬁ h enoyl C%QPI per| i n-1-yl)
Xl A- 40 phenyl N—2=tt tlluz e perazrm—t=yH) KA 4=+ pIICIIy%' CH
4- et hoxybenzy| ¥ABOCH3 4Xphaoyh 2 451: pheaygiehexanal . ¢ |/ GHaPlistratrisfuran-3-vi)
CH2( mor phol i n-#4- )(ll\lss X 'A"-Aé'te,ﬁﬂ F- p&yeﬁyl Nc,g%;,}{ OhGKde-iz&HWw)x A- 44
4- F- phenyl N CyL,l uuc;\yr \,rmwnc pilc |y| ) KA Jllcuyl N LYL.I )hexyl
CH20H XI A- 46 {4- FAghenyl NP@HZCHZFDVfId?WmZWVI) CHZOHHWRFﬂP47”4 F} phenyl N
cycl ohexyl CH2OCKR 49 XI|A- 4§,e&[“F-phﬁnyl No.fherdyohexy|  Gigepdatidny Xl A- 49
4- F- phenyl N cyctohlrexyt—CH2OCH2ZGH2CCHS—Xi7¢ S'O—tr—li—p'l'rew;&hl—cyﬁ-mexyt
CH2Q( t et r ahydr lof ¥f&h- 3- y4TPhesd A |LH U EmeheRerzviN bycl ohERPCHS0? CHPO ~ XI A- 52
4- F-phenyl N cyckelgxyl £HR2(pReny!dcyciofbding3 (- Fﬁmt(aawomuyn
CH2CH2( pyr i di nF2= X-45 u,rzuu-z\g)nt nxi The XYZ-coptai ni n% rlng of tormula I
may Xl 4-F-pheny cyclohexyl
XIA-44 4-F-phenyl N cyclohexyl CH.OCH_z(phenyl)
XIA-45 4-F-phenyl N cyclohexyl CH20H
X1A-46 4-F-phenyl N | CHzCHz(pyridin-2-yl) CHz0H
XIA-47 4-F-phenyl N cyclohexyl CHz0OCH3
XIA-48 4-F-phenyl N cyclohexyl CH20CHzCHa
XIA-49 4-F-phenyl N cyclohexyl CH;0OCHCH,OCH3
XIA-50 4-F-pheny! N cyclohexy! CHzO(tetrahydrofuran-3-yl)
XIA-51 4-F-phenyl N cyclohexyl CH0 ‘OSOZ
XIA-52 4-F-phenyl N cyclohexyl CH20CH:(phenyl)
XIA-53 4-F-phenyl N | CH:CHg(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” isoxazole (IB}). In

wn

this embodiment Q is preferably a pyrimidine or

pyridine ring where A is N or CH, or Q is a pyrazole

ring, and R? is aliphatic or substituted aliphatic.

Q-N-R!
H

O, F2~pr2
“\N? R

IB

)
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Examples of IB compounds are shown in Table 6 below.



be an isoxazole ring as shown above or it may an isoneric isoxazole or
"reverse" is (1B). In 5 this enbodinent Qis prefer

pyri m di ne o%pyﬂzgzllne ring where Ais Nor CH or Qis a%g?ﬁgg%ﬁgs ring,
and R2 is aliphatic or substituted aliphatic. ONRL HOONR2 IB =0
Exanpl es of | B conmpounds are shown in Table 6 bel ow. SUBSTI TUTE SHEET ( RULE
26) Wc) 01112621 PCT/ USOQO 22445 -32- Table 6 r-N" QINHO H3 Q@ H3 Irv
"HC -t :H3 IB-11B-218-3 5 Qg==f~~H2G2CH3 |-N CAN H3 Q ~J" H3
IB-4 IB-5 Hqg OHCH3 3 O.NCH3 OCH3 10 IE-6 IB-7 O QND HNHNHN ) -N

h ZIEH*O C%QH*O
q_gw@

qﬁgw{z}c .q@ww |

IB-4
H
@gﬁw@ e
O'N’ CHy ¢ CH3
IB-6 IB-7

=0

H%ﬁ H%ﬁ ) H%h
=Y =N - =N
O.N" CHS 8] N’ CHg o N“ CH3

IB~-8 IB-9 IB-10



NNN }NCH3 0O.NCH3 0O.NCH3 1B-8 IB-9 IB-10 WO 01/ 12621 PCT/ USOQ 22445
-33- - N HNwdiHGE21 -N } =N N?-N O N CH3 N CH3 O N CH3 | HearusoBe4as | B- 13 O
C3HNHNHN NNNNNN ONCHS ONCH3 ONCH3 IB-14 IB-15 IB-16 NN
NN~--NNHENNH=N ONCH3 . ONCH3 ONCH3 1B-17 IB-18 IB-19 Q_ N. H
ENH} H=N}=N N / N N10 -NCH3 ONCH3 ONCH3 1B-20 IB-21 IB-22 WO
01/ 12621 PCT/ USO0/ 22445 -34- N H OCI NH _an. QCHS | B-23 XB-24

LS o

HN)__ HN)_ HN}_N
NS N N
\
O,\#~CHs O.\?~CHj O.\7~CHjs
IB-11 IB-12 IB-13

)= HN)=
=N =N N
O.,\?~CHs O\?~CHs O.\?~CH,
5 IB-14 IB-15 IB-16
Q CN; S
HN< HN HNS
d=N N>=N N>=N
N\ V4 R \Y
O,\7~CHs; O.\7~CHg O.\"~CHs
I8-17 IB-18 IB-19
HN HN HNE
=N N>=N N*—-N
N\ / \3 / \
L0 O.\?~CHj O.,7~CHj, O\7~CH,



I n anot her enbodi nent of this invention, 5 the XYZ-containing ring is a
pyrazole rin rrula 1IC GQNHRL N h(C RR HIC

conmpounds ofq¥§§%%$§ IC, Gis preferably an optionally s&%éﬁ%?ﬁ?%ﬁ aryl .
Specific exanples of |1C conpounds are shown in Table 7 below H _.N N 15
421 @2 (B Table 7. Exanples of I C Conmpounds NO G Q R R2 1GC1 4-F-phenyl
@ Phenyl H 1G2 4-F-phenyl @ Cyclohexyl H WO 01/12621 PCT/ US00/ 22445

-35 No. GQR1L R2 1C4 4-F-phenyl @ 6-MG4raphthalen-2-yl H IG5

4- F- phenyl @ 4-cycl ohexanol H 1CG 6 4-F-phenyl QL Phenyl H IC7

4- F- phenyl QL Cycl ohexyl | C-8 4-F-phenyl QL 4-cycl ohexanol H 1C9
4- F- phenyl @ Cycl ohexyl | G10 4-F-phenyl @ Cycl ohexyl /-~ CH2-N)
| C-11 Phenyl @ Cycl ohex CH2-N_ | gbodi nents of this invention

relate H NH
O
N, N
N
O ~CHg O
IB-23 IB~-24

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

formulq IC:

"G Q-NH-R'

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
L O o
i5

Q1 . Q2 Q3

Table 7. Examples of IC Compounds

No. el Q. R R?

Ic-1 4-F-phenyl Q2 Phenyl H

Ic-2 4-F-phenyl Q2 Cvclohexyl H




t o conpounds where the XYZ-containing ring is a furan (ID) or a triazole
(I1E). Theswoambmdi nents 5 are exenplified bel ow where Rictnsogimay!, R 2
is ?hydrogen, and Ais Nor CH / | ~NHR / | -NHR ~A~A ~~-FO/ R
NNNR3 R. ID1 (R =H IE1 (R3 =H _3kD2 (R2=CH3) IE-1 (R3 = C3 )
10 For conpounds of fornmula IB-1E, the phenyl rings of Arl and Ar 2 may be
optionally substituted as shown above for the isoxazoles of formula I A
The conpounds df fhis Jnvent]on nay e I'D- prepared i n génera] Dby net hods
M ¢ SUH

known to those +hA—-the—artif STl TUTE
SHEET ( RULE 26) vw-@u 126ﬂppewbsm22‘ iryeweehqﬂallfry?r:dt ¢d b¥ thg general
schenes bel ow and l" +HRe €pat et arpt-es—hRat—FotHor S\,heﬁﬁ I N-OH
OYCO NCQH NG 110253 421{1 @2d &GwlPBer e 1¥A (R = Ph) )
f 5 XA (Rl= COR) ",J_o €CO—2CH2—E£t3N] Et OH;
(c) DMA- DVF, refl{f%(‘;% (d)\f'g’{fé’ﬁfeﬂﬁfﬁe rﬂjg;ochl orlp&éu_‘f ,IvedB ref 1ux;
(e) PhBr, Pd2db 1c- ! APA—F-phenyl Q1 Cyclohexyl H

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

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

IC-10 4-F-phenyl Q2 Cyclohexyl CHz—ND

Ic-11 Phenyl Q2 Cyclohexyl CH. q::>

-

Other embodiments of this invention relate
to compounds where the XYZ-containing ring is a

furan (ID) or a triazole (IE). These embodiments

wn

are exemplified below where R is phenyl, R? is

hydrogen, and A is N or CH.

N N
Y—NH-R! / H—NH-R"
=A =A
O A~R? N.,N,Nna
ID-1 (R? = H) IE-1 (R} = H)
ID-2 (R%=CHj) IE-1 (R® = CHa)

10
For compounds of formula IB-IE, the phenyl
rings of Ar!' and Ar? may be optionally substituted as
shown above for the isoxazoles of formula IA.
The compounds of this invention may be
15 prepared in general by methods known to those

skilled in the art for analogous compounds, as

SUBSTITUTE SHEET (RULE 26)



10 NaGQx Bu, toluene; (f) RCOClL, py, benzene, ref lux Scheme | above shows a
route for ma oxazol es where Qis apyrlmdlnerlng rting
benzal dehydei‘?gg|91r'?192kﬁ3 may be converted to 15 the cx-chl orogenzaa(zg&ﬁyde
oxime 2 using N chlorosuccinimde and a catal ytic anmount of pyridine.
Condensation of 2 with 2, 4-pentanedi one pr8¢érdes the isoxazole 3 which may
be treated with di methylforman‘i de di nethylacetal to obtain the 20 enam ne
4. After an aqueous work-up and without purification, 4 may_be c¥lcl i zed

wi th guani di ne hydrbtisiagedt Byt He WﬁSﬁiﬂ??ﬁ%ﬁ%bﬁM@oﬁ%&’% €of
fornula I'LA may be obtaidiedikeo8kanAicOrfhidrdOiowt ep () using the
appropriate arylbromde in the 25 presence of tris(dibenylideneacetone)

di pal I adium  SUBSTI TUTE SHEET (RULE 26) WO 01/12621 PCT/ USQOQ 22445 -37
Alternatively,' 5 nagchHeme meated with the appropriate acid chloride in a
pyri di ne/ benzene solvent according to step (f) to give conpounds of
formula [IVA |If the acid chI orlde LS a ArZCOC1 corrp nds of 5 fornula

11 A may be obtai ned aS| r@?neﬁr; ene nb N ~N NON O
SMe O SMe F ~ MNA - OVE FFF , N ~O-- O-~0
"AN. NK NUH
1 2
NHR!
RS ———
N5 ﬂ‘O
4 5 (R1=H)
eCHA(R1=Ph)
5 XA R = COR}

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

10 WNaOtBu, toluene; (£f) RCOCLl, 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 t-~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 agueous work-up and without
purification, 4 may be cyclized with guanidine
hydrochloride to the aminopyrimidine 5. Compounds
of formula IIA may be obtained from 5 according to
step (e) using the appropriate arylbromide in the

25 presence of tris{dibenylideneacetone) dipalladium.
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NYN R2 NN N\vO NYN N\v. R SO2Me HN ~ 2 12 '/OH C 8: R:SNE R=_ C-12013n
XIA-42 9. Rgod@ae, R2 = CH2Bn d 10: R = S02Me, R2 = ftRikdonsudl: R =
S02Me, R2 = CH2Br FF h _NGNU NYNOR NN OEt RHN~ ~ 13: R =SMe Xl A-43
10 14: R=S02Me SUBSTI TUTE SHEET (RULE 26) WD 41/12621 PCTI USOQ 22445 -38 F
NYN OBr: N.,,NOH FINFIN XIA-44 XIA45 Reagents: (a) i. LDA ii.

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

nmor phol i ne, Et3N, (g) 4-am nocycl ohexanol ,37,DM50, 80C; (h) NaCet, EtOH (i)
cycl ohexyl am ne, DMSO, .80C;, (j) 3:1 trifluoroacetic acid/ H20; 100C. 10

Schene Il above shows a route for nmaking isoxazoles of this invention
where Qis a pyrin dalhernatiivglundd RAYi be ntotkiatieddwitth \thei spsraproape. Schene
LT a x 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
Y a M(\OBn
N.-N —— N O
\SFM o IMe
e
Mel}lJ\/-OB"
6 OMe 7
F F.
=N =N
> 2 ' N Do ! N ©
NgN R NN | f NN
R SOzME HNU
12 “OH
¢ [T 8 R=5Ve, R? = CH,0OBn XIA-42
g [: 9: R=SO,Ms, R? = CH,08n
. 10: R = SO,Me, R? = CH,0H
- 11: R = SO:Me, R? = CH,Br
F F.
h IN i /N
8 — . “ o
hll \N OEt l\} N OE
P> t
Y Y
R HN
c [: 13: R = SMe XIA—43
10 14: R = SO,Me
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b { N~OBrBrXNelSl6{NO—|Br17a:X=H 15 d 17b: X =F X IRS.

C{lor9 { N Br 18: A2 = CH2Br 1 The I1A-52. X = H_Ri=
phenyl, R2 ‘g?@‘o‘ﬁég’lg R2 = CHzolve XIA-29: X = F, Rl= cy?"l?cgﬁ'éx’iﬁz“"‘Az =

CH20Ove 20: R2 = CH2(4norpholinyl) Reagents: (a) i. LDA, ii.

N- et hoxy- N-net hyl 20 acetam de, -78C to rts3g-b) Et3N, EtOH, rt to reflux;
(c) N-bronmosuccinimde, AIBN, CCl4, ref lux; (d) SUBSTITUTE SHEET ( RULE
26) WD 01/12621 PCT/ US00/ 22445 -39 m)rphollne K2CO3, DMF; (e) NaOwe,
MeQH;, (f) aniline, Pd2(dba)3, NaQt Bu, tol uend~89C (g)

cycl ohexyl am ne, Pd2(dba)3, Bl NAP; Bu, t ol ene, 8 ]
above shows a synt hegi e—+oute for 'Qg I soxazol es of\E &SYI nvention
where Qis a pyridine and R2 is

#o 8 by vari ous olps. %ﬂ Schene |
and Schene 111, the isoxazole rln is 10 l?lrst construcfed and 't hen the
2-position of the pyrinidine or idine ring is el abd¥ with the
appropriate NHRL substitution. {ﬁfﬁ apparent  to o kkh} d in the

art that position 2 of the pyrlnldlne or pyrldlne ring can be el aborated
with 5 the appropriate NHRL substitution before the
Reagents: (a) i. LDA, ii. Z2-benzyloxy-N-methoxy-N-
methyl-acetamide, -78°C to rt; (b) Et:;N, BtOH, rt to
5 reflux; (¢} oxone; {(d) iodotrimethvlsilane; (e) PPh;,
CBry; {(f) morpholine, EtaN; {g) 4-aminocyclohexanol,
DMSO, BC°C:; (h) NaOEt, EtOH; (i) cyclchexylamine,
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
J — O7 = -
N N O sy
X »
Br Br Nz
15 16 MNonw B 17a:X=H
15 cl 17b: X =F
X X
c torg
i 2
N R? D
Br HN. 1
18: R? = CH,Br ) e BA-52 X = H, R' = phenyl, R? = CHy
d{ 18:R®=CH,OMe XIA-28: X =F, R = cyclohexyl, R = CH,OMe

20: R = CH,{4-moarpholinyt)

Reagents: {(a) i. LDA, ii. N-methoxy-N-methyl-
20 acetamide, -78°C to rt; (b) EtiN, EtOH, rt to reflux;
{c) N-bromosuccinimide, AIBN, CCl,, reflux; (&)
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| soxazole ring is constructed. Accordingly, isoxazoles of this invention

may be obt ataedizéyy performng step (b) using an approprpetresecizeker nedi at e
having the formula XI=: 20 R2 NYA O PGINRL XIX where Ais Nor CH Rl
and R2 are as described above; and PGis drogen or a nitrogen protecting

group. 25 Nitrogen protecting groups are T-known and include groups
such as benzyl or CO2R, where Ris preferably alkyl, allyl or benzyl
SUBSTI TUTE SHEET (M&%e 26x . PQ}lWZ%@H e |V CN Q
CN ki b d% @,, olgg, Dbl BpecO b e N o 26
29 yOh /N N H Zﬁjﬁ Plé,'\E 2(<§ )5¥> 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 II and Scheme III, the isoxazole ring is

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

"5 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 XIIX:

20

aod
NjﬂA o
PG~ R'
XII
where A is N or CH; R! and R? are as described above;
and PG is hydrogen or a nitrogen protecting group.
25 Nitrogen protecting groups are well-known and

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

preferably alkyl, allyl or benzyl.
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10 Reagents: (a) Et3N, EtOH (b) DI BAL, toluene, 0C, (c) CH3MgBr, THF; (d)
(CoCy) 2, DIVBC%V Et 3N. CH2C12; {e} DMDMA, toluene, reflux; é&égﬂ th| our ea,
MeONa, M CH, ?mmﬁ%’rldl ne, chloroform CH3l (g) m CPBA,

RINH2, DMSO 15 Scheme |V above shows a synthetic route for maki ng reverse
i soxazoles of this invention where Qis a pyrimdine ring. WO 01/12621
PCT/ USO0/ 22445 -41- - Schenme V a CLO b O~~ Nc N,e Br N- NOOEt N CH
Br Br Br 15313233 d OO0Oe & NO - f 4 ~-Br NNDN N3 Br Br HNO 5
34 35 IB-24 Reagents (a) i. LDA, ii.--Nmethoxy-N nethyl benzam de; (b)
Cl1- C(=N- OH) CO2Et , ﬁ:} Et 3% 80 C (c) diisobutylalum num hydri de,

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

K2CO3, DMF; (f) BINAP, Pd2 (dba) 3, NaQ: Bu, cycl ohexyl am ne, toluene, 80 C.
Scheme V above shows a synthetic route for 15 making revers i soxazol es of

this invention where Q ps a pyrigine rinrg.CN Schen% Vi |'® a NOOH b NOH
CG CN B
HO"N NO

23 )\m 24
_ HO o a 6
c R
PO —. 2% ————— i
Ng No
26 27
7N,
o] s P
: N f - NS g
y SR . % B s
) . b
N No
8]
28

N CH,
= h
N 00 e
N’O
30

10 Reagents: (a) EtsN, EtOH; (b) DIBRAL, toluene, 0°C;
{c) CH3MgBr, THF; {(d) (COCl),, DMSO, Et3N, CHyCl,y; (e}
DMF-DMA, toluenes, reflux; (f) i. thiourea, MeONa,
MeOH, ii. pyridine, chloro.uorm,. CHsI (g) m-CPBA,
CH,Cls; (h) lez, DMSO

15

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

where @ is a pyrimidine ring.



GH--- --*D L->--- N1 GHGC 'O 2000/j dGC eGI N1 N O
'O SUBSWJWMIZeIHEET (RULE 26) - WD 01112621 PCT/ USCOp@2é9du/224442 H H H
NHS NNRE N, 9 G d f N eN, 10 "a Reagents: a) NH20OH HC1, H20/Et OH
Na2CO3; (b) NCS, 5 cat. pyridine, CHC13; 4#]c) CH3COCH2CO2CH3, Et 3N, Et OH
(d) i. NaOH, MeOH, H20; then, ii. SOCl2 *Heat; (e) HORCCH2CN, n-BuLi, -78
to 0C, (f) H2NNH2, EtOH (g) R-X, dioxane. 10 Schene VI above shows a
general route fogchgg,{ee@arl ng conpounds of this invention wherein Qis a
pyrazole ring. Scheme Vil / FF a, bBr NONOBr Br FF - "NH' NNHN
/ N/ 15 Br R'NH

a
i = S

Br
15 31

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

10 temperature; (d) PPh;, CBry, CHyCly; (e) plperldlne, -
K2C0O3, DMF; (f) BINAP, Pd;(dba)i, NaOtBu,
cyclohexylamine, toluene, 80° C. N

Scheme V above shows a synthetic route for

15 making reverse isoxazoles of this invention where Q
is a pyridine ring. -—
Scheme VI
o]
G o)
,u\ . ’ﬂ\ _—E—b- ’ﬂ\ —:14> p{ \
G" H G”H G~ Cl "0
20
N
0 . %
d G Cl e G
— —_—
N ) N, )
@) O
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Reagents: (a) LDA, THF; (b) 4-F C6H4CO2Et; (c) DVFDMA, toluene, ref |ux;
(d) H2NNH2H2 reflux; (e) RLNH2, seal ed tube, 140 Tl TUTE
SHEET ( RULE (2)%;)0%\/@2‘61/ 12621 PCT/ US00/ 22445 - 43 Scheme M | %%v% jows a
general route for preparing conpounds of this invention wherein the XYZ
ring is a pyrazole ring. Certain of the inteé2ediates that are 5 useful
for making the kinase inhibitors of this invention are believed to be
novel . Accordingly, one enbodinent of this invention relates to conpounds
XI'l above and conpounds represented by fornula XiIl: R2 10 XII1 wherein:
X-Y is NO or O-N providing an isoxgzole or reverse isoxagol & ring; 15 A
is Nor CH Gis R aryl or substlt&teq«_{aryl R is aliphatNg @ substituted
aliphatic R2 is selecfed from hydrgg 2R gCH2OR, -CH2 -GEQ, - CH2SR,
-CH2S(0) 2R, -CH2(C= - CH2CCE -CHZ@@;H» CH2 NHR, - CH2N(R) 2,
-CH=N- OR, - CH=ENNHR, - CH=NN(R) 2, NNHCOR, - CH=ENNHCO2R\ - CH=NNHSO2R,
-aryl, -substituted aryl, -CI—|2(“é~b , -CH2(substitut 53 1), -CH2NHZ,

- CH2ZNHCOR, - CH2ZNHCONHR, - CH2ZNHCON (R) 2, - CH2NRCOR, 2NHCO2R, 25

- CH2CONHR, * - CH2CON (R) 2, - CH2SO2NH2, :
Reagents a) NH,OH/HCLl, H,O/EtOH; Na,C0,; (b) NCS,

5 cat. pyridine, CHCl;; {c¢) CH3;COCH,CO,CH3;, Et;N, EtOH;
(d) i. NaOH, MeOH, H;0; then, ii. SCCl;, heat; {(e)
HO,CCH2CN, n-BulLi, -78 to 0°C; (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

T o N

Br

F. F.
d .»-—N. L} ,._N
— NH e NH
o,

- s =

| |

N. 27 N. 2
Br NH

1 5 H1 r'd

Reagents: (&) LDA, THF; (b)] 4-F-CgH,COBt; (c)
DMF-DMA, toluene, reflux; (d) HNNH;H,0, EtOH,
reflux; {e) RINH,, sealed tube, 140°C.

20
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-CH2(het erocyclyl), -CH2(substituted heterocyclyl), -(heterocyclyl), or
- (substi t utyegloy/fesrerocyclyl); and Rl is sel ected from hapogeseenided®, SR or
S02R.  SUBSTI TUTE SHEET (RULE 26) WO 01/ 12621 PCT/ EJSO00/ 22445 -44 The
activity of the JNK inhibitors of this gfntlon may be assayed in vitro,
invivo or ina cell line. Invitro assay Tnclude assays that determ ne
inhibition of either the kinase activity 5 or ATPase activity of activated

JNK. For exanple, see the (R3lhBIveXambRS FRYE hbsgnésépvwoﬁet gopate in
vitro assays quantitate the ability of the inhibitor to bind to JNK and

may be neasured ei pheparing rcedoonabel Pf nghisdnverkbProvhe¥eir B¢ bi nding,
10 i solating the iphibliqr/JNK g%cggg%ea%gdet ermning the anmount of

radi ol abel bound, or by running onpetition experiment where new
inhibitors are incubated dertMK Béuﬁ@et@m\ﬁﬁlﬁﬁaﬁowﬁ‘arﬁﬁe One nay use

any type or isoforjxeful Nor %ﬂk&ﬁ@l BHe URDihsel nhibg Bod &Ko £ yms)r isoformis
to be inhibited. The JNK inhi 8:’55 or har maceuellcal A§g+ n%l%ereof may be

formul ated into phaPREC=I c%e AEEERt |%ane O Sadm nT's ‘to ani mal s
or humans. These pher emedimes] o@onpesmnwmnhrehage%mrpn se an anount

of JN. K inhibitor gbf ?&Gﬁd/se #13 abboal afd ﬁn@&%ﬁsaré%ﬂ:‘eé@z@t&i&@ condi tion
and a pharnmaceuti cal accerot able carrier, are anot enbodi nent of the

present invention. T9RBU}RARILINK- medi at ed condition”, as used 25 herein
means any di sease or other deleterious cg tion in which JNKis known to

play a role. )—H
10 Y

wherein:
X-Y is N-O or O-N providing an isoxazole or reverse
isoxazole ring:;
15 A is N or CH;
G is R, aryl or substituted aryl;
R is aliphatic or substituted aliphatic
R? is selected from hydrogen, -R, -CH;OR, -CH;0H,
-CH=0, -CH,SR, -CH;S(0)3R, -CH(C=0}R, -CH;CO;R,
20 -CH,C0O;H, -CHoCN, -CH;NHR, -CH;N(R}z;, -CH=N-OR,
~CH=NNHR, -CH=NN(R);, -CH=NNHCOR, -CH=NNHCO;R,
-CH=NNHSO;R, -aryl, -substituted aryl, -CHz(aryl),
-CH; {substituted aryl), =-CHyNH;, -CH:NHCOR,
-CH,NHCONHR, -CH;NHCON(R),, -CH;NRCOR, -CH;NHCOzR,
25 -CH,CONHR, -CHCON(R)2, -CHzSO;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 destructive bone disorders, proli ferg:y or ders,
30 cancer, ‘? ?lﬁgzuls di seases, neurodegenerative diseas Mgﬁ?%f’%l es,
reper f usi on/ ischema in stroke, heart attacks, angi ogenic d| sorders, organ
hypoxi a, SUBSTI TUTE SHEET (RULE 26) WO 01/42621 PCT/ US00/ 22445 -45
vascul ar hyperplasia, cardiac hypertrophy, thronbin- induced platelet

aggregation, and conditions associated with gr ost ag] andi_n endoper oxi dase
synthase-2. 5 Inflammatory di $8&sastiifieh dfafrBeIlk sntdpitorsprevidiied by

the conpounds of thisnidwenid MRy bBCAMMIS,edPYl 358r80tid ivTvbedrt g, Acute
pancreatitis, chronic 1E)lancreat | t I's, asthma, allergies, and adult

respiratory di st ressc8{hdrigife. o FGE X0 mAsRYSdiBekuds agsays Bagtbe treated
or prevented by the goppaunds 1%15%&?0:& e ‘tﬂ@ﬁrtﬁg‘lﬁi‘i’zﬁseb%tﬂﬁf@[

limted to, glonerul onephritis, eumat0| arthritis, systemc | uUpus
eryt hemat osus, szl epodFEage @ﬁtéﬁitymﬁ/ramtdwmd ey eEordesansks, 15

aut oi mmune gastritisgedi ﬂ@%%%tlﬁ?t&m%e% BEORLYLdE e 87 Al Erune

neut ropeni a, thr onbocyt openi a rmat1t1s, chronic active
hepatitis, nyast henia gréxd gssm‘stmr&mter bbe sabmlnftbfanﬁatbey bovvel

di sease, ul cerati ve f%igﬂ%rne CLopn. & ?ﬁﬁgr‘ﬁzﬁa}g% lmgggar Q&fg

host di sease. Destructive di sor der freated or prevent ed
by the conpounds of bhixadioiwbeiliongiths u@élbbmremaqxoﬂ:mbmim.to

osteoporosis, osfgoafilyldig and MR e MUR! O0F1ex 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 ig known to play a role.

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

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

heart attacks, angiogenic disorders, organ hypoxia,
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25 rel ated bone disorder. Proliferative di seases which may be treated or
prevent ed ko béim@saonpounds of this invention include, betr/eswrpas |imted
to, acute nyel ogenous | eukem a, chronic nyel ogenous | eukem a, 30

met astatic nel anoma, Kaposi's sarconm, rrul_{%pl e nyeloma and HTLV-1

medi at ed tunorigenesis. SUBSTI TUTE SHEET {RULE 26) WO 01/12621

PCT/ USQO/ 224d5 - 46W Angi ogeni ¢ di sorders which nmay be treated or

prevented by the cempaungds i9betBilasiayafiddinc hppkrdLosie) dHAMMBER- Oocul ar
neovascul i zation, _infantil e haemangi omas. |nfectious_diseases which 5 may

be treated or previrderphplatelebnperreatdron hrgd FAR@REIMS i ncl ude, but

are not limted tOas86PHtea withl pEos nd@hd esBbgelbRadase Viral diseases
whi ch nmay be treated or prevented by the conpounds of this invention 10

i nclude, but are nj%YI}'Fh%ﬁec‘@d to, acute hepatitis infection (including
hepatitis A hepatitis B a“‘ing'ism&téff d¥sealdey gﬂi@ﬁtﬁné&{‘ 1%“‘1:@% a
may be tredted or

retinitis. Neurodegenerative di seases Wwhich tre ] prgvent ed by
t he conmpounds of té&F oreyentednbyofhe nedmrpundsypfathisoinvyentiioad t o,

Al zheiner's di seasg, Rafdki RiNase ths€a i r AMBL M QPRES el i8gLer OSi S

(ALS), epilepsy, selzures, Huntington's disease, traumatic brain "injury,
i schemi ¢ and henor ¢hweenim pencykRaticts ey pdéptgheds and adult

neur odegenerative Qé%ﬂsaq:oxj?ngkggj:ggs ARSI s-driven neurodegenerative
di sease, caused by aumatfic 1njury, acute hypoxia, ischema or glutamate
neur ot oxi ci ty.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, osteocarthritis and multiple myeloma-

25 related bone disorder.

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

30 metastatic melanoma, Kaposi‘s sarcoma, multiple

myeloma and HTLV-1 mediated tumorigenesis.
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"JNK- nmedi ated conditions" also include 25 ischem a/reperfusion in stroke,

heart attack ardi al ischema, organ hypoxia, vascu pl asi a,
cardi ac hypeﬁ‘%m%@? hepatic ischema, [liver disease, coké@s?%vgﬁ%eart

failure, pathologic inmune responses such as that caused by T cell 30
activation and thronbin-induced platelet adfregati on. SUBSTI TUTE SHEET
(RULE 26) WD 01/12621 PCT/US00/ 22445 -47 In addition, JNK inhibitors of
the instant invention nay be_ capable of  inhjbiti he Xpr essi oa of

d

i nduci bl e pro-inflanmatory prBtEERIcTALFIGEE WOLAB Ay NJE (FEGR5E

conditions” which mat preechteatpd dhy tbeps@igp wIdenes idvdndidvention
i ncl ude edema, anal gesi_a,. fever_and pain, such as neuronuscular pain,

headache, cancer pa|31¥1C1éI‘éﬁt %‘Ph%eﬁ‘ﬁff‘%ﬁd oF ATy feOVBEFRL1Z8Hd Conpounds  of

this invention are al$@ntlfeUsSimtingdsmbBNi bi trHetqbusr & dBdsy wkiBRSES,
especially Src and Lck. For a general review of these kinases see Thomas

and Brugge, Annu5 R&RY be| Freiiesd oF preventay byl $hesgampquifgseféethia® Ni u,

Phar macol . Ther. (1%%%)@%2@8;“1%0%@9 & rbr %A?Bé@ano,&s@ge@gl stry
(Mbscow) (2000) 65, 49. Accordingly, these conpounds are use for

treating diseases (ﬁepééﬁdﬁb?%s aafhigeliafsvin to be affected by the

activity of one or nore Src-f@idiy HkBASES whiiC hatl 5€ASRRLRE ependitions
i nclude hypercal cem a, 20 restenosis, hypercal cem a, osteoporosis,

osteoarthritis, syrrrPtrGrvﬁPF@dtbseé#WeﬁPmB@u%@f i Esimesntiopheunat oi d
arthritis, 'nflaﬁnaﬁg.iuggme$ut 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 neurcotoxicity.

“JNK-mediated conditions” also include

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

30 activation and thrombin-induced platelet

aggregation.
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di sease, multiple sclerosis, psoriasis, lupus, graft vs. host disease,
T-cel | nmedwad @dizépersensitivity 25 di sease, Hashi not o' spgti§dajslisk i S,
Quillain-Barre syndrone, chronic obtructive pul nonary disorder, contact
dermatitis, cancer, Paget's di sease, ast h”f-é i schemi c or reperfusion
injury, allergic disease, atopic dermatit and allergic rhinitis.

Di seases 30 that are affected by Src activity, in particular, include
hypercal cemi a, osteopor osi sIn0§a&9@{éxhr | INKS inhEBIESEs ée/fmieogg, reat ment
of bone netastasis, SUBSTI TUTE SHEET ‘RULE 26) VO 01] 17621 PCIIU 22445
-48 and Paget's dl%éﬁé’é:l% Baysks ¢ lg efafinbébiying theck activity, in
particular, includg A QiiaRURE é@m - I:.ﬁEQ arthritis,
and | eukem a. Conpounds of for%rﬂ‘ii - pand |- ere%lﬁ?ak g is aryl are
especi al | y useful Therefoxgyi aghexi %@@d’i@ﬂiﬁdl a@@@mcm's't whiShcméawni | y

ki nases, particularl o, L | . nds of this

I nventi on, pharsrcraclg%ttl&gatlgd b cg}lé)(ta aébcf}nfogaerfsvg {:/%éé W%@%ﬁodrugs of the
conpounds of this innlewts edemay @lﬁ@lyetﬁe-aenﬁbuyedamm pmrxposmzhoas to treat
or prevent the abov e S I accept abl e
derivative or pr or9 u%qmﬁggg%ékaﬁa%’hg{re%%&ﬁc ?@ cep nl%% sal t,
ester, salt of an msirerandr astheitiermain.i ve of a corrpound of this

i nvention which, upon adm t ' p abl e of
providing, eit her directly girlgl %%ﬁéée}gﬁs ,O%aq:‘rc?gL :lbrgﬁ%itlofn %%B th'nvent ion or
an inhibitorillyy actsefml?2@snminhbol tors onf iSesi-familndrigwfsesParti cul arly
favored

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, 8l; 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,
osteocarthritis, 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, ostecarthritis,

cancer, symptomatic treatment of bone metastasis,
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derivatives or prodrugs are those that increase the bioavailability of the

conpounds of L S..Lvention when such conpounds are adm %HE‘ 0 a
manmal  (e. g‘%' 1?/12?51 | owi ng an orally adm nistered conpoun(?c;éﬁﬁgo ré nor e

readily absorbed into the blood) or which enhance delivery of the parent
conpound to a biological conpartnent (e.g.-48-he brain or |ynphatic
systen) relative to the parent species. Pharmaceutically acceptable
prodrugs of 30 the compounds of .this invention include, w.{hout

limitation, esters, & fR98E & BiPerse. pRISpAaTD thadt &re afeciet & s and
sul fonate esters. SURSTIatllkiSHEETL (FRAE c48hr WA MBS0 2L £ BEhRO0/ 22445

-49 Pharmaceutical ly_acceptabl e _salts of the conpounds of this invention
i ncl ude those deri vediSgassi: pRaLREGERR i CArHabetd rdbrd tifor 3thi ¢ and

organi ¢ acids and bag§fcerfsa"PLERpOindlidrakbem@ld B asahbsriBGiiie acet ate,
adi pate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate,

butyrate, citrat®, ¥unpRortYk, arsmsRecsalivimedul E9T| Gratiagepr opi onat e,
di gl uconat e, dodecyl guldals, ﬁgggﬁwuﬂﬂa&ﬁe M%@ag NIBLALE,

gl ucohept anoate, 10 glycerop ate, glycolate, hem suffate, heptanoate,
hexanoat e, hydr ochl aparidcudpdiybsoei ke Lekhydr oi odi de,

2- hydr oxyet hanesul fonate, |actgt Qddiﬁ%ne%Bethémé&{ﬂ:%hﬁdsnEfE hapgsul fonate, 2-

napht hal enesul fonate, nicotinate, nitrate, oxalate, 15 palnpate, pectinate,
persul fate, 3-phenylprowitéeat: ephaphaspirdcel lyi aqeantabpevaenietiyespi onat e,
salicylate, succials: tabe: of Aid Yohpouhl ¥ AALCink BV AH a9

undecanoate. O her aci ds,
also be emploved in compositions te 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
bicavailability 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.

SUBSTITUTE SHEET {RULE 28)



such as oxalic, while not in thenselves 20 pharnmaceutically acceptable, may
be enpl oyeqyd #i/bbye preparation of salts useful as interpdgydbsal N

i pharmaceut i cal |y
acceptabl e acid addition salts. Salts derived from appropri ate bases 25

obt ai ni ng the conpounds of the invention and their

i nclude al kali nmetal (e.g., sodium and po‘f%%'si um,
(e.g., magnesium, ammoniumand N+(Cl 4 alkyl)4 s

al kalin
alts. Thi

envisions the quaternizati %a%a@&ytmlgogig%ﬁggo %%ogglaég

t he conpounds di scl osed hereln. Water or

|'e or

e earth netal
s invention al so

i_g roups of
SEaEhdsi bl o

products may be obtempmumdshpispbhs girrentiionatinghundeUBSIEel JEEiISEEET ( RULE
cceptahle carriers

Jll%%%aamlcﬁc gde, but are

not limted to, |iomresxtiargdeds, andlhasexm, akamphasm of earittablel aciéhi n,

serum 5 proteins, ;ﬂ‘& ?%ctmggnagg{&m 'ala%?%@*éo?%;%’Z’Fatpe?rj%ggggggéﬁSUCh as

that | mmy be used Tt ARcenanar AR ALREEHEAET

€ pharmaceut ca

phosphat es, gl yci ne,” sorbi ¢ aci pot‘assi

eri de

m xtures of sat urldrexbaregebahkenésilfiormtiefdspbinnl fate sahityrake,

el ectrol ytes, suchc%s]réq:reﬁt %%ﬁg%%::%ﬂc%mpgl:g?ggw%

pot assi um hydr ogen ospHate, 3

10 hydrog
ACsalts,

en phosphate,
col | oi dal

silica, mnagnesi unyalicrentaatpropidnatenyldipinutohationaiodezellbulléaeepased

subst ances, pol yet hyl ene _gl.yco odi_ ym car box t hyl cel |l ul ose
pol yacryl ates, wax® a’ﬁ‘%&ﬁi} %ﬁyléon%‘lap&'y Wﬁf%g% %leq H’S@ka38é§ﬁpr s,
pol yet hyl ene gloycaflyetophoksphate, Tdlkycedapesi hembsubfatidje present invention

heptanocate, hexanoate, hydrochloride, hydrobromide,

hydroiodide, 2-hydroxyethanesulfonate, lactate,

maleate, malonate, methanesulfonat

naphthalenesulfonate, nicotinate, nitrate,

e, 2-

oxalate,

15 palmoate, pectinate, persulfate, 3-phenylpropionate,

phosphate, picrate, pivalate, prop

ionate,

salicylate, succinate, sulfate, tartrate,

thiocyanate, tosylate and undecanoate.

such as oxalic, while not in themselves

Other acids,

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),; salts. This invention also envisions
the quaternization of any basic nitrogen-containing
groups of the compounds disclosed herein. Water or
oil-soluble or dispersible products may be obtained

by such quaternization.
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may be adm nistered orally, parenterally, by inhalation spray, topi cal |y,

rectally, nasﬂ%wl 0 buccally, vaginally or via an inpl aniy efﬁ?f LVoi r.

The term "parenteral” as used herein includes subcut aneous rravenous,

i ntramuscul ar, intra- articular, intra-synovial, i ntrasternal ,

i ntrathecal, intrahepatic, intralesional am$%5 intracranial i nj ection or

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

orally, intraperitoneally or i gt ravenq usl Staeé 1%1 ectrgbélgs ftg{?r{s of the
conpositions of this inventio rarﬁ'i} be* zi‘qu %Hs 15 53 HNouS spensi on.

These suspensi ons nayapeod arsed| aheﬁuw@hdmgcé@ti@dhnbmpesukim in the

t tabl e di ' Lt t d TI TUTE SHEET
(RULE"26) v 01, 12674 BCHUSHIF 375" S3mEHeRcn ngmaBERbE iRy ot or | e

injectabl e preparataDimiray, att&tanhlﬁslx &telebbke lilql:mha{;)l geraml uti Ion or f
suspensi on in a non- tOXIC arentera accepta i.l ue sol vent, for
exagpl e as a 5 sal utPoNFiFst, §u5{5t%ﬁléﬁﬁ"ﬁf‘ ]ﬁﬂ@ 30c£‘bf§iﬁ vehi cl es
and sol vents that nmeyuhe:2elsoyach al phvabBbres rﬂ@rc1ﬁe$0£<bh§bﬁl R,

i sotoni ¢ sodium chloride solution. In add | rile, fixed oils are
Convent i onal |y erml YR SR SOFORR. GPTEeeS SpLSRIIAG FRHFURS R ¢ hi s
purpose, any bland $axehteid vegyrdifleTakeyedcide) wiltag syaittetdc nono- or
di-glycerides. Fatty acids, such as oleic acid and.its glgcerl de

derivatives are usef@heGiFANESS prBctt 26 BROBRNING SLEBFEs, 1ROHM® nat ur al
15 pharmaceuti cald y-Re@ejcdbbloShhsue,Spoladsih i Mex@gbn phosphate,

sodium chloride, zinc salts, colloidal silica,
magnesium trisilicate, polyvvinyl pyrrolidone,
cellulose-based substances, polyethylene glycol,
sodium carboxymethylcellulose, polyvacrylates, waxes,

15 polvethylene-polyoxypropylene-block polymers,
polyvethylene glvecol and wool fat.

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

20 Dbuccally, 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 oleagincus suspension. These suspensions may be
formulated according to technigues known in the art

using suitable dispersing or wetting agents and

SUBSTITUTE SHEET {(RULE 28}



or castor oil, especially in their polyoxyethylated versions. These oil

sol utions o suspRNSi ons may al so contain a | ong-chai n pdroseekads | uent or
di spersant, such as carboxynethyl cellulose or 20 sim |l ar dispersing agents
whi ch are commonly used in the fornulation of pharmaceutically acceptable
dosage forns including enmul sions and susp’e'ﬂs‘l ons. O her commonly used
surfactants, such as Tweens, Spans and other enul sifying agents or 25

bi oavailability engﬁg;é%[ ' e ly.:used i manuf act ure of
pharmaceutically accept ggflgnhgg??%: |1 qui g,&é?éot ie%%%s%ge forms may al so
be used for the meremsetion maynalse ikna Brerphear mpieantalds®l conpositions
of this inventio . a gg?} | stered in pt abl e
dosage form i ncl ug?ér%yt%glt gr%o%{l#m e%l %{no,a gg%sﬁ%sc, (i%agtlb nXe{:teg,g?\[glgueous
suspensi ons or SUBSdepdBBlsSHEETuéRIdr 201 vat0 1£4L 622 H 8S0a 22445 - 52
solutions. in the gosg.iof 4a0helSplOlalidh USfinond Aid ek apRIMRAl Y Used

o starth. Lubf i" ts, 3y

I ncl ude | actose and corn Icating age such™as magnesi um
stearate, are al sovélyjmlesl hydasdbdentftrthattamay henempldivest imae i n a capsul e

Suspens: ons. are T oghFed SPBECE: 8 SGRR Phana. e pRSEl R, e Sl e
with emul sifying atisloridependiungomgeris addfitdesi r eter L.t diimedwetleni ng, 10
avoring, o £0OrLe SHRALR RN ) Sinyaing  Sbigtptpoely, he
form of supposid orsespdn@ringemedium. 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 oil, especially in their polyoxyethylated
versions. These o0il solutions or suspensions may
also contain a long-chain alcohol diluent or
dispersant, such as carboxymethyl cellulose or
20 similar dispersing agents which are commonly used in
the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensions.
Other commonly used surfactants, such as Tweens,
Spans and other emulsifying agents or
25 Dbiocavailability enhancers which are commonly used in
the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage forms may also be
used for the purposes of formulation.

The pharmaceutical compositions of this

g invention may be orally administered in any orally

€8]
(s

acceptable dosage form including, but not limited

to, capsules, tablets, aqueous suspensions or

SUBSTITUTE SHEET (RULE 26)



adm ni stration.

liquid at recta

rel ease the drug. Such materials include cocoa butter,

These can be prepared by m xing the 15 agent with a

sui tabl e nonﬁképbﬁﬁhing exci pient which is solid at r oomJ-SARGALUN € but
enperature and therefore will nelt in the rectumto

pol yet hyl ene gl ycols. 20 The pharnmaceuti cal-%onpositions of this

may al so be adm

nistered topically, especially when the target of

treatment includes areas, or organs readily accessible by topical

appl i cation, includi AgrHf@¥ses 1B Shfefasfe Oft RRPERESIEOR, OBRLt'R® 1 ower

. Suphap] &s cepmealy Fasdnlliakhoas Biddseadhlycprepared for
each of these areas or aqrgans., Topical applicatiqgn for the |ower

i ntestinal tract

i ntestinal tract
(see above) or i

patches nmay al so be used. SUBSTI TUTE

PCTI USCQO 22445

conpositions may be §oLidatedhle Oegeléaa%@ SoLh SRR CARLA Db e

active conponent

canShar et f e MUBPIFALENG SGERES30SWhh F5s PREPFSHER nul

beeswax and

i nvention

ation

N a sdbdadles aBeABsd O‘fs"%‘;’%tl% Nagd@Pi Cabkyotsansder mal

ed STI TL ULE 26) WO 01/12621
-33 Erinigirasionpht iz aapshse feoan, pisefmhcdityerdls

suspended or diss n one or nore carriers.

5

Carriers for topical Segeandisnsaprencesuimied Eonpotaidsiseof thiiactiieention
include, but are not;hifddiQehet 9 Téﬂﬂ%ﬂéﬁ with: et QUiIrd1RAEL L4 At um

petrol atum propyl ene glycol, po

yoxyet hyl ene, pol yoxypropyl ene

white
conpound,

enul si fying wax and feeesndingt agepks velif degired pextaabesveeimning,
conposi tions camde FPLPY eyl Bo18k31Y babhes ! Ry A0 bET £@RELONt Al NI Ng

the active

15

30

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

is solid at room temperature but liquid at rectal

agent with a suitable non-irritating excipient which

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 eve, 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

enema formulation. Topically-transdermal patches

may also be used.

SUBSTITUTE SHEET (RULE 26)

suppository formulation (see above} or in a suitable



conponent s suspended or dissolved in one or nore pharmaceutically .
accept abl e \¢@hi/izg51S.- Suitable carriers include, but arep8pisdorpissed to,
mneral S oil, sorbitan nonostearate, polysorbate 60, cetyl esters wax,
cetearyl alcohol, 2-octyldodecanol, benzyl,alcohol and water. For

opht hal m ¢ use, the pharnaceuti cal conp05|%ions may be fornul ated as

m croni zed 20 suspensions in isotonic, pH adjusted sterile saline, or,

preferably, as solutions ingsx0tepical Mppadatsbad,streil e saline, either
with or without a preservative such as bpenzyl al koni um chl orj de.

Al ternatively, forPepFraraYhicalsesmpesit tons,maynkeefirrealat&shgdseti ons may

be fornulated in agy; OIEEdRANHEER aonPoidRlANY albeveNddBuritl cal
conpositions of this i1nvention may_ al so be adm ni stered by nasal aerosol

or inhal ation. SucBugRepied (ArodsEPEVed cdhrca® 3¢ BEESr ERFGHLeLS -t echni ques

well-known in the ari, Olrg @_W@35?551C@émifrﬁfé@i'a%ﬁbﬁnofn&)é@bn%%uﬂﬁgpar ed as
solutions in saline, enploying benzyl alcohol or SUBSTI TUTE SHEET ( RULE

26) WD 01/12621 PCIf USOX Znemtiopdinchide sfutapre peeskinih€d &9,
absorpti on promot el GAANGSE ol G Allchind, Y wnk LB QEANRARS, and/ or

ot her conventi onal "SoOT U |'1'zi'ng Oor dispersing agents. The amount of JNK
i nhi bi tor that maypbepylensigiagow t holyexyetiinilenepppelyexyrnapysedduce a

si ngl e dosage for”&%uﬁ’cﬂr Xen{i‘ﬁ%‘i@&ii%& V?EBQ r{d@akagﬂ Afealfdivehs,
particul ar node of "a nistration. refera , the conpositions Should be
formul ated so 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
5 o0il, sorbitan monostearate, polysorbate 60, cetyl
esters wax, cetearyl alcchol, 2-octyldodecancl,
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

)
(&)

according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as

solutions in saline, employing benzyl alcohol or

SUBSTITUTE SHEET (RULE 26)



10 that a dosage of between 0.01 - 100 ng/ kg body weight/day of the

i nhi bitor caq‘,‘ggvﬁgzrp’ nistered to a patient receiving thesgrRIPEsstT ONS.
It should al so be understood that a specific dosage and treatnent reginen

for any 15 particular patient will depend upon a variety of factors,
including the activity of the specific comddund enpl oyed, the age, body
wei ght, general health, sex, diet, time of admnistration, rate of
excretion, drug conbi nhation, and the judgnent of the 2Q treati hysi ci an
ond the sever |ty of PHIE® BHicARe A eAeIaALE VB! AT REIGH SRS Run: of

inhibitor will al so ¢epanthndeobibieapantincul ar f1 egeeubnsn ddi®or

conposition. According to another enbodinent, fhe 25 .invention provides
met hods for treating®oter ﬁr"é’f)’&ﬁ????barag Sﬂ@ig-ghgeﬁ?%ﬁ%d)rc GPEF ¥ % onpri sing the

step of adm ni steringzd:a-e2 patient one of the above described
pharmaceutical conpositions. The term “"patient", as used herein, neans an

animal, 30 preferably a humanTher @p3dphef, IR AHRHCT FRabdwY B8 treat  or

prevent a condition sgheclRdwhEaMmidda0m8LohyteSdBTEEUERI#EER (RULE 26)
WO 01/ 12621 PCT/ USOQ 22445 -55 di seases, autoi nmune di seases, destructive

bone disorders, profitieadiopadsi SorHaid]l VATSGeraRsling] ype gde host

degenerative di Seaseégem,wﬁee%@f@i@u\mr HbS€aSE Bamdhh 8£ 84 €Son .
reperfusion/ischem a in stroke, heart attacks, ar}.%!r ogeni ¢ di sorders,

organ hypoxia, vascRiefenmpddr pFaRi HWeesh 8l 8RS HARIEr BphyorRHRted so
thronbi n-i nduced il atiglet, }GYLEEAEE BbtwREnaBYol - 100 mg/kyg 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 emploved, 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 JNR-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

SUBSTITUTE SHEET {(RULE 26)



specific disease or disorder described above. Depending upon the

particul ar wiNigyeedi ated 10 condition to be treated or' presgposcadsseddi tional
drugs, which are normally adm nistered to treat or prevent that condition,
may be adm nistered together wth the |nhé€|tors of this invention. For
exanpl e, chenotherapeutic agents or ot her ntl-prol I ferative 15 agents may
be conbined with the JNK inhibitors of this invention to treat

proliferative di Se&‘:?@éases-rhgﬁ%oﬁﬂ%ﬂé il e AGENT deBBYLOE VI BHoReSt er ed
separately, as part of a nultiple dosage reginmen, fromthe JNK

i nhi bi t or - cont ai ni dtFoxiErSonpseliferating disrnessy infrafdorgent s may be
part of a single d&?@&?sé‘sor%?ﬁgfﬁi@eél@as%t hnelAeaehfieraitiiRet OF in a

singl e conposition. In order e Invention described herein my be
more fully underst@bseagdse RILevglies), Q@@f&uﬁbéél%h@% inostthiroket shoul d

be under st ood tshat ég}e‘_sea @é]@gggl egngiﬁ%rgr |dlsg§.5£§§| VérJUH %g%aonl y and

are not to be constyued mtrn inventron’in any manner
Exanpl e 1 Benzal devasienlsd mefpléemalczm}ﬁd-@C( bpperegroghy.mawd i n et hanol

(50 nL) was added ¥ T1T L Wc) 01/12621
PCTL1U500/ 22445 Q)(,gg A %%‘; i%élge}gg’z?’aggggt.iﬁy el %’ 8 ) fol I owed
by Na2CO3 in HZO (516)e¢ﬁ_1;;c ﬁeeeasenozs(ﬂiﬁdmrwdsscsibepde@q‘m 2 hr. Poured

i nt 0 brine and extracted' n a)f/@?%m&ggéptt@él gﬁ%@ﬁ %lé;pw%g g)étt%act S were

5 dried over MgSO4. Evaporatl benz e oxlne g, 96.5%
yield) as a cdlorl|essdigiion th 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.

W
[ah)

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

in ethanol (50 mL) was added hydroxylamine

SUBSTITUTE SHEET (RULE 26)



NMR (CDC13) S 7.40-7.50 (m 3H), 7.60-7.70 (m 2H), 8.22 (s, 1H), 9.1 (bs,

1H). 10 Exa
benzal dehydrem"g%mr?ri\:l@26

anount of pyridine,
at room tenperature.

- Chl or obenzal dehyde oxi ne (Benzoyl chl Tj(/}ggw |sME) .
ed cata yt| c

12.2 g, 0.1 nol) in chloroformwas a

To

foll omed by N-chlorosuccinimde (13.35 g, 0.1 nol) 15

The reaction m xture wd&~ stirred for 1.5 h, then

saturated aqueous NaCl was added. The organic phase was washed vm'th

saturated aqueous NaC (twice) and dried with The solyv

removed under reducedEdErate1 86834, 74 W%h’r‘b?@ﬁel‘é%l’ﬁéhf&

obtai ned. The yield y 2@5#1&’5@@“@ ). Reaction solution was

1- (5- Met hyl - 3- phenyl -1 soxazol

0.088 nol ) at

sat urated aque

aqueous Nad (tw ce) an rre
-57 nNum rxcmgsgn o a'ndOPMeSQ)r gani3¥) so? vedit7 Ws (menB¥ked under

PCT/ US00/ 22445

reduced pressure to
100% Exanple 4 5 4-

(Conpound 5).

35 g,

was
1832’?% was

yl)-et hanone (Compound 3). To a solution
of pentane- 2, 4-di onestzisrx(eﬁsfgs a hro 1Frursr) 1nky 1?1?31“& RPRafK HAqtER

0.132 mol ) in ethanot, y&gs mﬂealézn&bl@ah@@enze&m&eexez-w@s (Weke0 g,

room t enper at ure. reaction mxture was stirred overnight
at room tenperat e df-'l"-tﬁd Wereugﬁﬁon @aépam@retaﬁyfprée@t%ﬁr@al%haﬁa

ous

10

15

20

25

30

(o] e S r ajyed
13128 %UBSTI ores SHEETgV?agRUIi%%O\%%%EV\D@%i{/ a1

0, conpound. The yield was
?éﬁ%e %ﬁé %é%y ggLZOI 4-yl)-pyrimdin-2- ylam ne
The above Conpound 3 (17.7 g,

Example 2
o~Chlorocbenzaldehvde oxime (Benzovl 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)
at room temperature. The reaction mixture was
stirred for 1.5 h, then saturated agueous NaCl was
added. The organic phase was washed with saturated
aqueocus NaCl {twice) and dried with MgS04.. The
solvent was removed under reduced pressure. 13.85g
o-chlorobenzaldehyde oxime was obtained. The yield

was 87%.

Example 3
1-{5-Methyvl-3-phenvyl-isoxazol-4-vyl)-ethanone

{Compound 3). To a solution of pentane-2,4-dione
(13.23 g, 0.132 mol) and triethylamine (13.35 g,
0.132 mol) in ethanol was added ¢-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
and saturated agueous NaCl. The organic phase was

washed with saturated agqueous NaCl (twice) and dried
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0.088 nol) and di net hyl for mam de di nethyl acetal (DWVFDWA) (160 g, 0.132npnl)
wer e refl uxeclomnerini ght. To the reaction m xture was addenusdozgddsacet ate
and 10 saturated aqueous NaCl . The organi c phase was washed wth saturated
aqueous NaC (twice) and dried (MSOH). gﬁ organi ¢ sol vent was renoved
under reduced pressure, and the crude product material was dissolved in
200 nL nethanol. To the solution was 15 added guani di ne hydrochl ori de
(10.5 g, 0.110 nol & iR mddd), nhnaew@wganfl@ LBYREh & Yvad Byt haaeﬂe (6.17
g, 0.114 nol) in 100 niL et hanol . The reaction m xture was refl uxed

overni ght and t henT@decedRZFSUEE EBORTEHIR Il 08eof THae rekleks on sol vent
was 20 concentrat egoﬁﬂomrowh@gggydmggmld@t_al volume, and the
precipitated product was filtere The filtration cake afforded the title
conmpound (9.3 g). The overall yield for two steps was 46% 25 Exanple 5

[ 4- (5- Met hyl - 3- phenyl -i soxazol -4-yl) - pyﬁ%@% igngz2- vyl ] - phenyl - am ne
(Compound I'1A). To a solution of 50 m . I) of

4- (5- et hyl - 3- phengt {5 soethygl-d-pheny} = of
tol uene was 30 addgd 63y uL HE‘G@' b ny
of tris(dibenzylid §llafiig %’*&:“%ﬁ Lai ucéane % su%‘s’ QI'%ET&I%%I-E'ET k- e 26)
WO 01112621 PCTlOSOOQQ&Am‘;U 58 Figmgf—hﬂf‘mmeSlegtl(ml @Qﬁﬁﬂl) of sodi um

tert- butoxide. s_h ref ted with
et hyl acetate, fil ?8%@%2%%@09 gﬁilggrsngheyeré L;%%ﬁf ur a?’gﬁnggugous sodi um
5 bi carbonate and bei tige ﬁkracﬂﬂoﬁwbSQé\)ran@ha:mddedt eahgbl acetatze amd The

residue was purlflggtg ateA aqueous NaCl. The organic phase was washed

with saturated agqueous NaCl (twice) and dried
(MgS04) . 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-vl)-pyrimidin-2-

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

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

10 mg of tris(dibenzylideneacetone) dipalladium, 10
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chr omat ogr aphy over silica gel eluted with ethyl acetate-hexanes 1:3, to
afford 24 ng 0 f the title conmpound as a yellow oil. le 6
5-thhy|-3-pﬁ%§§#®%§oxazole-4-carboxy|ic acid nmet hyl esté?%ﬂﬁﬁﬁggﬁano
solution of freshly prepared benzoyl chloride oxime (14.0 g, 90 nmol) (100
m.) 15 was added dropw se, at 5 C to nethyl-58cet oacetate (11.18 g, 96
nmmol) and triethyl amne (13 nL, 103 mol) in ethanol (50 m). After
stirring for 12 hr at anbient tenperature, the solution was diluted wth

CH2C12, washed with PN HCEINRZ: ardt Y MaHOed, "ol brafhecddgphetelver MySO4

and evaporated to giMeRBRE. @hbt mf}dash GRLORBLIAY BRNYeESLLI €0 1 th 10%
ethyl acetate in hexanes afforded the title conpound (7.56 g, 39%yield)

as a white solid: MEmdilmted1githomhyl amerpre( d3dtsred. owashed, 3H), 3.81
(s, 3H), 7.45 25 7.5 1< T BO 7 2 .o 7

5- Met hyl - 3- phenyl -i s%‘gé%ﬁs}%}gayg%(yﬁﬁ%rgg}gaA_gf%eméxégm&n

5- Met hyl - 3- phenyl5 i sbkeadicnatecandoxyines driednBfdsds) 3gnd stanceporgsed g,

3.69 | i th ! d , ti

Solution has ori e obh tddudit) rhet ARl MR BY) bl FREL 0N
SHEET (RULE 26) WO Odn4@6dboPePhy)S8@22445ca- G549l stluredowivlasetdilut e with
water and extract ed s#tgaftlee-gce&fgns; %Jg aggt g&fmif he %gpggagﬂ SXthact was

washed w th brine an over A4 "and concentr
Recrystal lizati on (hekaiesompethylamcetyaflépwadibrded 5 a white solid (0.540
g, 72%yield). 10

Example 6
5-Methyl-3-phenvl-isoxazole-4-carboxylic acid methyl

ester. An ethanol sclution of freshly prepared
benzoyl chloride oxime {14.0 g, 90 mmol) {100 mL)

15 was added dropwise, at 5 °C to methyl acetocacetate
{11.18 g, 96 mmol) and triethyl amine (13 mlL, 103
mmol) in ethanol (50 ml). After stirring for 12 hr
at ambient temperature, the solution was diluted
with CH3Cl;, washed with 1IN HCl. saturated NaHCO;,

20 Dbrine, dried over MgS0, and evapcrated to give amber
0il. ¥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 (CDC13) & 2.78 (s, 3H), 3.81 (s, 3H), 7.45-

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

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

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

stirred at ambient temperature for 60 hr. The

SUBSTITUTE SHEET (RULE 28)



Exampl e 8 5-Met hyl - 3-phenyl -i soxazol e- 4-car bonyl chloride. 5-

Met hyl - 3- phemyidirzs@oxazol e- 4-carboxylic acid (0.54g, 10 2pbfiusisrkuswas
treated with SOC12 (2 nL) at 70 Cfor 1 hr. Concentration in vacuum gave a
yellow oil which was used wi thout purifi cagion. Exanpl e 9

3- (5- Met hyl - 3- phenyl -i soxazol - 4-yl ) - 3- oxo- %r opionitrile. To cyanoacetic
acid (0.43 g, 5.12 mol) in THE at -78 C, containing one crystal of

1 1 - bi pyri dyl vasegodedd vt Wi1htd WaVR (hrkeana 10c24 (Dl The

t enperature was aIT towarmto 20 O Cresulting in a pink colored
solution. After c‘@b‘l‘-h rRFh a¢st€t65 Nheh mlphényxtrmm efaﬂihedar bonyl

chloride (0.567 g, ’?Hg (- Sa i.sg. The
m xture was sti rred"gt )&m%i ﬁr&ané«gas\tbaanggent te eratUre for an
25 addition 1 hr. Kmmithwntms @uma@d/wetthylll\lacemte()l:afrfpmdd
extracted tw ceg w1 h CH2C re washed wth saturated
NaHCO3, bri ne% dri 2w ove:s%!\]lﬁggza?%ﬂgldq/ XﬁL 9’{1?97&2 conpound (~ (0.391 g, 67
%yield). JO Exanple 10 SUBSTI TUTE SHEET (RULE 26) WO 01/12621
PCTI USOQ 22445 -60 N-[5-(5-Methyl -3-p xazol -4-yl)-2H yrrazol - 3-
yl]-benzam de. 3-(5-Methyl - 3- phenyl-|sorﬁ'%arz-gll—vﬂg - 3-o0xo-propionitrile
(0.391 g, 1.73 mmimetrhﬂ-ﬁa-lphleryl&sﬂ_&am&s—ﬂr—eatbdnﬂtd:hllmdldam n&-(0. 168
st o0 o BEEA Ertety Soyo eV AD0LILLA0 L8 SO 1D 588
5-(5-I\/Ethy|-3-phe§€? rfygjg hIeX ?’%—% rao

10 .56 mmol) was treated w1th SOClz (2 mL) at 70 °C for

1 hr. Concentration in vacuum gave a yellow oil

which was used without purification.

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

propionitrile. To cyanocacetic acid (0.43 g, 5.12

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

20 0 °C resulting in a pink colored sclution. After
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
°Cc for 1 hr. and at ambient temperature for an

25 addition 1 hr. The reaction was quenched with 1N
HC1 (13 mL0 and extracted twice with CH,Cl,.
Combined extracts were washed with saturated NaHCO;,
brine, dried over MgSQOs to give the title compound
(0.391 g, 67 % yield).

Example 10

SUBSTITUTE SHEET (RULE 26)



3-ylam ne used without purification. To the resulting amne (0.039 g, 0.16
nmol ) in dioxane was added triethyl am ne foll owed by benzyl chloride 10
(0. 019, 0. MOMBF3. The reaction was stirred at 10 C fd’ﬁﬁ’s?ﬂm%ﬁd 2 hr
at anbient tenperature. The solution was diluted with water extracted with
ethyl acetate, washed with saturated NaHCO%g-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-nethyl sul fanyl pyrim din-4-yl)

pr opan- 2- one ( Conpouldl¥)(5-Fethykt3rphaiyWoligbkearplofi-ya( -2H-pyrazol-3-

- met hyl - 2- et hyl sul I i ne, ( 8 _nm) at
-78 C was added LDA g%ﬁé—g e3 (%1(;{%%1{? %}%%fbg?%%ﬁééagver
mn. The solution v@sozsi-ipmoedoaitriﬂse GO.G8118, N Bt espl ) wan étharel0 C for
10 m nutes and recoolged to 5.m.nut .es h S i on of
3- benzyl oxy-N- net hyI(?I@L oxglg%ae %émw e]n( }Pfdﬁa@meBé-EZ?ﬁ?m%" ioin' E (30
m.) was added dr dpwi m:eob)vemd45ema§ﬂlttﬁ:s re&flngl: HMmpgoratiab i Svdguurhe
sol uti on was vvarnedtoOC a 30 min.. The.reaction
oenchod 36 wi o h ners i s e R bl e I L AR RS
poured into saturat ed-NeiG68 (360 wﬁl_tjhout:epumﬁi@ctl\mr.h Eo2thg 3 x 200 m_),

dried (MgSO4), SUBSTI TUTE .SHEET = WO, O, 126 PCT US00/ 22445 -61
filtered and concent?%ﬁ‘é}gmﬁl "f'lrg rgé?) al’agh{l/é Lo @ Rexanes)

provided the title cadpalingietdsl 7£mg1e éf?:_liomlby &Q%zymed:]ﬁt)orfﬂdzxarrpl e 12
4-15-Benzyl oxymef vl 7 3-ddet! UT 95 RASY! ) - kB8¥B2Rli%h was stirrea at
10 °C for 1 hr and 2 hr at ambient temperature. The

solution was diluted with water extracted with esthyl
acetate, washed with saturated NaHCQ0;, Brine, dried
over MgS0; and concentrated in vacuum. HPLC

15 purification afforded 1.4 mg of title compound.

Example 11
1-Benzvloxy-3-{2-methyvisulfanylipyrimidin-4-vl) -

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

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

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

30 with HC1 (1M, 85 mbL) and stirred for 1 h. The
solution was poured into saturated NaHCO; (300 mL},
extracted with Et;0 (3 X 200 mL), dried (MgSO.),

SUBSTITUTE SHEET {RULE 28)



yl ]-2-met hyl sul fanyl - pyri m di ne (Conpound 8). To a stirred solution of the
above conpQiglnge13.-75 9, 47.7 mmol) and Et 3N (14.6 nmipcdfdpesti@s) in Et OH
(200 10 nL), was added a solution of 4-fluoro- benzoyl chloride oxime (56
mml) in EECH (50 nL) over 30 mn. The solution was stirred at 25 C for 15
nin. Then, the solution was heated to ref-8%x for 90 min. The sol ution was
cooled to 25 C. Additional - ., Et3N (7.3 nL, 52 mmol) was added foll owed
by dropwi se addit} a | ypi -flu s ERZOM ' oxi nme
(38.5 mmol) in Et Cﬁ' qf%fe%_?ﬁgvgéhéi&hgat%ddr [ gﬁégs{?he reaagtb!gg%bgg conpl eti on.
The sol ution was (Sifd.ux20% fErOXcthexanes) fr@ridedl dhicedithat cempowdd 20 the

starting isoxazol e caons . ut .o was cooled to 25 C and
concentrated. The El\r%liies gﬁatggtr??aﬁ%’ssépé:%c%éaaﬁb'i n CH2C12 (50nL) and poured

i nto saturated aqueous NaHCO3 (150 nlL), extracted wth CH2C12 (3 x 150

m), dried (MgSH), filtered and 25 co%({:ent!reatlgd. Fl ash chr omat ogr aphy

(Si 2, 20% Et OAc- hexanes) provided t npound (14.2 g, 34.8 mol,

60% in sufficientdpB-HenziroRkbie thyl-349d -fhuotbepmenytl r-czokaenl-80 Exanpl e

13 4-[5-Benzyl oxynet hyl - 3- (4-fl uor o- phenyl.).zi soxazol - 4-

yl - 2- met hanesul fMﬁ-&&M et tenyplr i gind DTCatacynd 8) TRy ey (RULE

26) WO 01/ 12621 PE¢i9QQ 23445ion63f Hhe mpdveotompomd(7 t{18 .a50ge conpound

8 (2.00 g, 4.91 mral) in . MOH (5 ), at_25 ) ded P a

sol uti on of oxone ‘{77'.707“'5’3)1193 '%rﬁ’gi ;pll‘lr‘\g ’fl'é’o ];Tq;%/anmo)q_ o&@rE%lgnﬂn(ﬁFAfter 20

h., the sol ution SmvEs wasuaddetina osdiA@ilchS ol A ~flwatsacted with CH2C12 (3
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

n

Et3N (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 NaHCQO; (150 mL), extracted
with CH;Cl; (3 X 150 mL), dried (MgSOs), filtered and
25 concentrated. Flash chromatography (SiO;, 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-

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

SUBSTITUTE SHEET (RULE 26)



X 75 nm), dried (MgSH), filtered and concentrated. Flash chromat ography
(Si 02, 45% Et 3 nes) provided the title conpound (1. .84 mol |
749 . 10 Exan‘r%(eéll i<]a[ 3- (4- Fl uor o- phenyl) - 4- ( 2- net hanesul f%%{/‘%%’%ﬁ‘lgm di n-
4-yl)-isoxazol -5-yl]-nethanol (Conpound 10). To a stirred solution of the
above conpound 9 (750 ng, 1.70 nmmol) in CH&R3 (8.5 nL) at 0 C was added 15
trimethylsilyl iodide (0.73 nL, 5.1 mmol). The reaction was stirred at 0 C
for 30 mn. Then, addjtiopal trinmethylsilyl iodide (0.48 nL, 3.4 mmuol)
was added. After 40 RFHTShENYLIPPORE ide RePHBACP®OWR! @ 4Rd0%t9rring was
continued for 22 h. [h Gl Yt ched., 0; (2 nm) and
stirred for 1 h. Thez's%f éﬁ%ﬁ %Esﬂggﬁfgiéﬂ#ﬁ?oggsawuﬁrgé %%éﬁeg;us NaHCO3 (30
m.), extracted with dEIRAcH 3 wo30thd) ofapdonentem? at.edl.Blmsdil) in
chr omat ogr aphy (Si 02 9 c-hexane provided. the 25 tit] onpound
(530 ny, 1.52 mol, géf/oo(é)oE@n% %r?@ %\}Ln. Ot 2to 161., thé ‘Solutioh
4-[ 5- (Br ononet hyl 3 - 3w{al-gduwredoiphenyd0) (7SombyzOlextracted with CH.Cly (3
yl ] -2-net hanesul f ony] | -éz)yri m gi ne_(Conpound 11). To a stirred solution of
the above conpound 18 {238 ngSrded oMet®hmof L Lsrgcrpd ¢oresmtgated4s mol )
n CrCle (14 nL) ab1afh CrsehaadgedbiRPg; 6244 9t zc0a 09 iithles) SUBSTI TUTE
SHEET (RULE 26) WO 01/12621 PCT/ US00/ 22445 -63 After 10 mn., additiona
PPh3 (50 ng, 0.19 nmd¥Ivikes thgdeitie cmpgenenhbl f&h@ i nbt oyl eti on.
After 15 mn., the sgution was concentrated. Flash chromatography (Si02,
50% Et CAc- hexane58 provi ded t he
1 Example 14

[{3~{4-Fluoro-phenyl) -4~ {2-methanesul fonyl-pyrimidin-

4*y1)*isoxazol—5~yl]-methancl {Compound 18}). 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 guenched with H@O~MeOH-(2 mL) and
stirred for 1 h. The solution was poured into
saturated agueous NaHCO; (30 mL), extracted with
EtOAc (3 X 30 mL), and concentrated. Flash
chromatography (Si0;, 80% EtOAc-hexanes) provided the

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

Example 15
4-[5~ {Bromomethyl)-3-{4~-fluoro-phenyl)-isoxazol-4~

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

a stirred solution of the above compound 10 (250 mg,
30 0.716 mmol) and CBr, (473 mg, 1.43 mmol) in CH,Cl,
(14 mL) at 25 °C was added PPh; (244 mg, 0.93 mmol).

SUBSTITUTE SHEET (RULE 28)



5 title conpound (265 ng, 0.643 mmol, 90% . Exanple 16

4- [ 3- (4- Fl weo ovpbanyl ) - 4- (2- met hanesul f onyl - PCT/US00/22445

pyri m di n-4-yl)-isoxazol - 5-yl net hyl ] - nor phol i ne 10 (Conpound 12). To a
stirred solution of the above conpound 11_(41 ng, 0.099 mmol) and Et 3N (20
L, 0.15 mmol) in CH3CN (0.5 M) at 25 C A%~ added nor pholine (9.6 L, 0.11
nmml ). After 15 mn. the solution was concentrated. Preparative thin |ayer
fn% ;mat 809/5 aphy 15?£§é1021o RLiRAC) aREOVI St tH, T (£4 Gndf 0 HRAWNEmb2P Wl O- 069
4-{ 4-[ 3- (4- i:I uor o- p@@@/lt;a giriner phel Freaakiamtchgpyplegion. After 15

i soxazol -4-yl ] pyrig -V R[] XY I’k?c?iﬁé?x't gggpou]p:ga A-42). A stirred
sol ution of Conpoun(fq 5 i %ﬁ 'g%g n trans- 4- %ﬂm nocycl ohexanol
(24 ng, 0.21 mol )chm@t@@r(a@hm(ﬁicyz.még%hsaoeq—h@carwmmomdeﬂ thte

sol ution was poure 0 t u I\@(l,-JgCB (5 nL), extracted
with EtOAc (5 X S‘Eirr#_g|é e eg‘ % %gél%& t%?e a%d concentrated. Flash
chromat ography (Si 02, 10% MeOH CHZClZ) provi ded nmaterial which was
further purified by ion exchange chrogg gpﬂ:y (SCX resin, eluent: 0.25M

NH3 30 in 50% MeOH CH2C12) to give th nmpound (27 ng, 0.057mmol,

83% . SUBSTI TUTE SHEEI- (Rlﬂlllﬁo’z‘ﬁ)—phﬁﬁ]])’ 62T meChhEESIFI A5 - 64 Exanpl e
18 4-(5- Et hoxynet h - 3 4.

yl ], - 2- net hyl sul f afs miimeimi i et sol ution of
t he above corrpbmnd(eox(nﬂ:ﬁﬁad rrg,) OTQ?a nsmlz)redw sEﬂGl‘:il@i ®f e a&bo¥® C was
added NaCEt

-morpholine

compound 11 (41 mg, 0.099 mmol) and EtiN (20 ML, 0.15
mmol) in CH3CN (0.5 mL) at 25 °C was added morphoiine
(9.6 pL, 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 aqueous NaHCOs; (5 mL), extracted with EtOAc
{5 X 5 mL), dried (MgSOs), filtered and concentrated.
Flash chromatography (SiOz, 10% MeOH- CH2Cl;)
provided material which was further purified by ion

exchange chromatography (SCX resin, eluent: 0.25M NH;

|99}

(o9

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

SUBSTITUTE SHEET (RULE 26)



(21%wv EtOH, 0.40 nmL, 1.23 mmol ). After 2 h. the reaction was quenched
W th saturat us NH4C1L (3 M) , CH2C12 (3 X 5 n), SO4)
filtered and%?B%@l(’)hE@entrat ed. Flash chronat ography (Si 02, ‘2{316}%&"

hexanes) provided the title compound (58 ng, 0.17 nmml, 62%. Exarrpl e 19
15 4-[5- Et hoxynet hyl - 3- (4-fl uor o- phenyl ) -i soxazol -

yl ]-2-nmet hanesul fonyl - pyri m di ne (Conpound 14). This conpound was prepared
in a mnner simlar to that described aboveédn Exanple 13, except starting
fromthe above conpound 13 (58 ng, 0.17 mmol) to 20 provide the
title-conpound (64 ng, 0.17 mmol, 100% which was used directly in the
next reaction without purification or characterization. Exanple 20 25
Cycl ohexyl -{4-[5-et hoxynet hyl - 3- (4-fl uor exphgny! Is

i soxazol -4-yl]-pyrimdin-2-yl}amne (Co - 431 Thi s corrpound was
prepared in a manner 4&ilf-Efhoxymethyir3dddcElwmsp 417,
starting from 30 theﬁQO\éeE%Eg%mckagél(_%a ql%elkmwéx)néﬂi% T

cycl ohexyl am ne (58 I e conpound as crude
product. After HPEC. \WDOs@itted2g0lpChousod/ *212&1@0‘?865%199##& @atiﬂéﬁ rg- 18,

o oduct was.  conver fed t BRORL TEEDH £af (RLGE 8026 (0 SRR )R

sol vents were renovedzik ¥a¢uecdihe ogiugend, tHhe mkbe) ComMRusrd 2aRn. theHC1

0
salt (55 m, 0.13 ol (6% over. L0, shep. | QM SOMRe U L3 il © 21

ml), CHxCly {3 X 5 mL), dried (MgSOs), filtered and
10 concentrated. Flash chromatography (Si0;, 25% EtOAc-
hexanes) provided the title compound (58 mg, 0.17
mmol, 62%).
Example 19
15 4-{5-Ethoxymethyl-3-{4-fluoro-phenvl)-isoxazol-4- .

vll-2-methanesulfonyvl-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) tp

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-vll-pyrimidin-2-vyllamine {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 uL, 0.51 mmol) to provide the
title compound as crude product. After HPLC



Cycl ohexyl - {4-[ 5- benzyl oxymnet hyl - 3- (4-fl uoro- 10

phenyl) - i sowx@@ohked- yl ] - pyri m din-2-yl }am ne (Conpound Xbérrdsan/234as S
conmpound was prepared in a manner simlar to that described above in
Example 17 starting fromthe above conmpound 9. (500 ng, 1.14 nmol) and
cycl ohexyl am ne (340 pL, 3.42 mmol). 1.5 Flash chromatography (Si 02, 30%
Et CAc- hexanes) provided the title conpound (488 ng, 1.06 mol, 93%. -
Exanpl e 22 20 [ 4-(2-Cycl ohexyl am no- pyri rﬁ'éﬁ"‘n-4-yl )-3-(4-fluoro-

phenyl ) -isoxazol -5-yl ] met hanol (Conpound Xl A-45) A stirred solution of the
above conpound Xl A-44. (461 - 0U,,~L Q1 ) _ | = H20 (3: L) was
heated to 80 C foPugbghéétI’h%ps(o &gi'o%%e%%ﬁggﬁtlggf eé],é %?1%%5 t he crude
m xture was taken COH;CN) GHACEXtEadbtid) ,ingwoBEtodci nthe satwiepatdagbeous

NaHCO3 (30 nli), extracted with CH2C12 3 25 . _=drd SH),
filtered and conceHFFa?%r&‘.’e’\:IMfé](t@Od%gEt }éﬁé-sngej'}aﬁ'égﬁt%%d‘f‘:gﬁq g(ng(ﬁE)/gut 50%
consunption of stafbL)0ng Bie csolvEntd *edle idemoited dhudacoat elie agivens

di ssolved in TFA-HO (3: 8 nL nd the resul ting lutio s heated to
100 C for 22 h.>Thé §o§h'ff%rF?Xﬁ’§?“\?% eilg&i%i%ﬁpéfﬁﬁsésgz‘l‘%ﬂﬁ'ﬂges '
concentrated, and fhel¢ruee died Wwe BBEpE afeIm dompBun8HREL2 (25 L), poured
I nto saturated aqueous NaHCO3 (30 nL), extracted with CH2Cl2 (3 x 25 nl),

dried (MgSO™M), filtered and concentrated. Flash 5 chromatography (5102,
40% Et OAc- hexanes) provided the titlegganpdeirnzi (313 ng, 0.85 mmol,. 849%).

mxanple 23 (2 B P onesyl (445 R PR metngn ( G2MROHSo2E)

10 phenyl)-isoxazol-4-yl]-pyrimidin-2-yllamine

(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 uL, 3.42 mmol).

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

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

[\
(4]

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;O0 (3:1, 8 mL) was heated to
80 °C for 20 h. The solution was concentrated, and

the crude mixture was taken up in CH2Cl, (25 mL),

N
u

poured'into saturated agqueous NaHCO; (30 mL),
extracted with CHCl; (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



10 To a stirred solution of 2-broino-4-utethyl pyridine (Conpound 15)

(20. 209, 117 ) in THE (250 nL) at -78 C was added Eﬁhﬁ

THF/ Hex, 70.§&%ﬁﬁ8%ﬁ1 nmol ) dropw se over 10 min. The so#utioﬁm%gg
stirred at -78 C for 35 min. Then a solution of N 15 net hoxy- N net hyl
acetamde (14.5 g, 141 mol) in THE (30 nL) was added dropw se over 10
mn. After 15 mn. at -78 C, the solution was warnmed to 0 C and stirred
for 1 h. The solution was poured into H2O -850 nlL), extracted with Et20 (3
x 250 nL), dried 20 (JMySOH4), filtered and concentrated. Flash

chromat ography (Si @2, 20% Et OAc- hexanes) provided the title conpqund
(16.75 g, 78.2 nnD|,cgqngtq§g§§p|@m@4j§5crude mixture was taken up in

2- Brono- 4- (5- met hyl - 3gphienyss 'n&g%aé%‘éd%ﬂ&t‘cp!ét@félf‘ed% @ngnﬁaﬁdcg)- To a
stirred solution of mpound 16 (1.71 -g, 8.0 mvl) and Et3N (2.23 nL, 16
mmol) in EtCH (16 ni30wes ,addedaatsbiwitthoOH1,béh20\A5C hLoL | deiedxi ne (1. 62
g, 10.4 mol) in Et 6,m.).over 90 30 mn. Th olutjon was stirred at
25 C for 90 min. T?é_#’é(’&%e ébf‘iﬁ’ﬁ%ﬁaﬁgsc%"aﬁnetcfa%are%j@? or 24 h. WO
01/ 12621 PCT/ USOQ 2244fomatograpRy S (41, OROWEL 02@chetahes 2 prEvaddd the
concentrated. The crude materia t ake ill 2 (50m) and
poured -into saturatEﬂt%ﬁdﬁﬁﬁguﬂéHg%é #5o ﬁt#?xmﬁﬁvggggid with CH2C12 (3 x
50 nL), dried (Na2SO4), and 5 filtered. Flash chromatography (Si02,
20% Et OAc- hexanes) provided the title conpound_ (1.32 g, 4.19 mmol, 52%.
2-Bromp-4- [3- (4-f |uoro-phenyl) -5-neﬁ£§ﬁ£&§e%ézol-4- yl ] -pyridine
(Conpound 17b) was sjiijd-adooPpepadiad-4-14) spespdni@ -vheh(Compound 16) .

4-f| ubr obenzoyl chl oridé oxi nme. . ‘s
y 10 To a stirred solution of 2-bromo-4-methylpyridine

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

15 methoxy-N-methyl acetamide (14.5 g, 141 mmol) in THF
(30 mL) was added dropwise over 10 min. After 15
min. at -78 °C, the solution was warmed to 0 °C and
stirred for 1 h. The solution was poured into H0
{250 mL), extracted with Et,0 (3 X 250 mL), dried

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

Example 24
25 2-Bromo-4-{5-methyl-3-phenyl-~isoxazol-4-vl)-pyridine

{Compound 17a). To a stirred solution of Compound
16 (1.71 g, 8.0 mmol) and Et3N (2.23 mL, 16 mmol)} in
EtCH (16ImL) was added a solution of benzoylchloride
oxime {(1.62 g, 10.4 mmol) in EtOCH (16 mlL) over 20

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

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



Exampl e 25 2- Br ono- 4- (5- br ononet hyl - 3- phenyl -i soxazol -4-y1)- pyridine

(Compound I3&)v12é&x1stirred solution of the 15 above Conpopgtugnda2d$04 ny,

1.28 mmol), N bro

nosucci nimde (239 ng,.1.35 mmol) and AIBN (11 ng,

0. 064

mml) in CC14 (3 nmL) was heated to ref lux and placed under a 300 Wl anmp
ution was diluted with CH2C12 (15 nL), extracted 20 with
rine (40 nmL), dried (MgSO¥), filtered and concentr at ed.

for 18 h. The sol
H20 (3 X 10 nL), b
Fl ash chr omat ogr ap
conmpound (287 nmg,

2- Brono- 4- (5- brono
(Conmpound 18b) was

26  2- Brono- 4- ( 5- mphRoxyi@d dtezibd- &éslowakenheﬂ:yllh cﬁ{tljzsommi -dhg| )

-pyridi ne (Conpoun
was added NaOwe (
PCTI USOCOF2244S -6
sol ution was poure
(MS™), filtered

provided the title
4-(4-(2-Brono-pyri

hy (Si 02, 15-20% Et OAc~ ﬁ-éxanes) provided the title

0.728 mml 579 .

T Hh e BRAcE SRR e o ettty 20

b. Exanpl e

d 19b)., To the above Conpound 18b (200\1}%9 0. 485 mml)

DOBTRA | % GATUSE Bed aTUERSRRHFO: TR W/ 01/ 12621

&x E?%HE%&’%‘%Scﬁ ¢ty 49 Als@uf f<arr13§4qrhgzlsog enam(gj:]:aed

rine tfrdcted with
fhleegeda Flasbachpbmatodanhw dtSn@n oY Eéoégi-vent

5 d | 99
H?ﬁgﬁggﬂjpr}'f éeny ?soxég%lé%&ounﬁ (%hy%) m)ra'hol i ne

(Compound 20a). A- stbl| esR24) soI ution of the above Conmpound 18a (484 ny,

9608, 0y 431y ¢ B ke STl 1 SKHGER { 3l 4-45 01

1.22 mol), norph
i n anhydrous DVF (

ic

15

25

30

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

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
above Compound 17a (404 mg, 1.28 mmol), N-
bromosuccinimide (239 mg,. 1.35 mmol) and AIBN (11
mg, 0.064 mmol) in CCl; (3 mL) was heated to reflux
and placed under a 300 W lamp for 18 h. The '
solution was diluted with CH,Cl, (15 mL), extracted
with H;0 (3 X 10 mL), brine (40 mL), dried (MgSQs),
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- fluoro-phenyl) -

isoxazol-4-yl]-pyridine (Compound 18b) was similarly

prepared starting with Compound 17b.

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

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




40 C for 18 h. The solution was poured into brine. (10 m), extracted with
CH2C12 (3 x 15 rrL) dried 15 (MySO4), and filtered. Flash chromat o%raphy
(Si02, 50% YRRy ai zes) provided the title conpound (

mmol , 949% . Exanple 28 20 [4-(5-Methyl-3-phenyl -i soxazol -4=yl) - pyr| di n- 2-
yl ] phenyl -am ne (Conpound I1A-52). To a stirred solution of the above
Compound 17a (20 ng, 0.063 nmmol), aniline (7.0 }LL, 0.076 mmol) and BI NAP
(5.6 ngy, 0.009 mol) in toluene (0.6 nL) até®5 C was 25 added Pd2(dba)3
(2.7 mg, 0.003 Mol ) followed by NaCG:Bu (9.1 ng, 0.095 nmol). The sol ution
was heated to 80 C for 2 h. The solution was cooled, filtered and
concentrated. Prepar 8PLYEIIHiWRS SFéFredAlomat ogriihyw0( Bin2, Bogn, the

Et OAc/ CH2C12) provid NMpALN 6 H‘r@é 519 .
VO b1/ Loas1 bk DeporSRiGE Ve E&gﬁ%&e $rihé; SekiradbddbpeMBlond

Cycl ohexyl - [ 4- ( 5- net haxyrfﬁi b)), 3t ded] (Idtgs:ﬁ},;phefw]it)ered through a silica

i soxazol -4-yl)-pyridi -am ne (Co

sol ution of the abové’gﬁﬁ r@“i@% gg&ﬁ’g 59 v Bh l#ﬁ)"’f dcfl%Fo{\’e% ani ne
(11 L, 0.13 mol}, eaﬁlp&hmmo{a #gioo. @m&aﬁlmm%nn toluene (0.4 nlL)
at 25 C was added Pd2(dba)3 (2.3 ng, 0.0025 nmmol) followed by NaGBu (12
ng, 0.13 mmol). The solution was heated to 80 C for 15 h. 10 The sol ution
was cool ed, poured into H2O (5 nl), extgagisxk a7th EtOAc (4 X 5 nl), dried
(MyS04) , fil tered and concentrat ed. HPL e

H20- CH3CN) provi ded #néd B ‘

1methyl)-morphollne (Compound 2Da) A stirred

10 solution of the above Compound 18a (484 mg, 1.22
mmol}, morpholine {0.45 mL, 5.1 mmol} and K,COs (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 CHyC1l, (3 X 15 mL), dried

15 {(MgS0s), and filtered. Flash chromatography {(SiO;,
50% EtOAc-hexahes) provided the title éompound {461
mg, 1.15 mmol, 94%).

Example 28
20 {4-{5-Methyl-3~phenyl-isoxazol-4-yl)~-pyvridin-2-

vllphenyl-amine {Compound IIA-52}. To a stirred

solution of the above Compound 17a (20 mg, 0.063
mmol), aniline (7.0 gL, 0.076 mmol) and BINAP (5.6
mg, 0.00%9 mmol}) in toluene (0.6 mL) at 25 °C was
25 added P&;(dbal)y (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 (5i0,, 5% EtOAc/CH,Cl,) provided the
30 title compound {(12.6 mg, 0.0385 mmol, 61%).



15 Exanpl e 30 3-Met hyl -5-phenyl -i soxazol e-4-carbonitrile (Conpound 24).
To an et hywahaod2ol sol uti on of benzoyl acetonitril e waspcriuseo22445 eq of
triethyl 20 am ne, followed by-1.5 eq of . acetylchloride oxine, the
reaction mxture was stirred at r.t. for 4 hours. To the reaction m xture
was added ethyl acetate and brine. The organic phase was dried with
magnesi um sul fate and the sol vent was renoy d under 25 reduced pressure.
After chromatographic purification the titFe conpound was obtained in 72%
yield. Exanmple 31 30 3- Met hyl - 5- phenyl -i soxazol e- 4- car bal dehyde ( Conpound
25). To a toluene solution of the abovesgagneupd 24 was added 1.2 eq of

DI BAL- H HAX at OC. The reaction WO 011TZ6Z1 PC 7US0012244 -70 was stirred
at 0C for 3 hours, G gheryinl dntInmet hoxymet bybmidsy (- flaoxanpheny k) rred at
r.t. overnight. The teactigny{j uiainas {1 ASiHEd cotpblndGlrgl oWy  and
then extracted wt . ase was dried over
magnesi um sul fate &3d. cBacanstiured godurlerdeit dhepaboyer Eommenundr ude

product was purifi by.chro o) h ovi di t.h t.itl onpound in 57%
Dl eld 10 ExampPe 390 {2fgu b ERal) O redihefiapiol Tf A °
(Conpound 26). To tohe3Tiko3p) EndBINAPt he. aheye 0 .QoTSommdlR5imas sl ow y

added 1.4 eq of nethyl magnesi um bromi de_at room ten‘gerature. The 15
reaction m xture wisluener £@- atmlky) @t 2§r°¢ was pgded Pd;(dba); (2.3

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

Siels

mmol). The solution was heated to 80 °C for 15 h.
10 The solution was cooled, poured into HO (5 mL),
extracted with EtOAc (4 X 5 mL), dried fMgSO4),
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 eqg 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 orgaqic 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 eg of DIBAL-H/HAX at 0°C. The reaction



the reaction m xture was added ethyl acetate and IN HC].. The organic
phase was wa 1 brine and dried over nagnesi um sul f ol vent
was rem)vedsﬁﬁ g\r‘%?]gduced pressure, and the crude 20 proo%:‘?‘?sng%ﬁglsned in
96% yi el d, was used directly for the next step w thout purification.

Exanpl e 33 1-(3-Methyl -5-phenyl -i soxazol -4-yl)-et hanone (Conpound 27). To
a di chl oronet hane sol ution of 25 oxalyl chloride was added DNSO at -78 C,
the mxture was stirred at -78 C for 15 mA7&nd foll owed by addition of a
di chl oronet hane sol ution of conmpound the above Conpound 26. The reaction
m xture was stirred for 30, mn_at -¢y8 C then 30 triethylam ne was added,
after which the react@Snstirxedid Rds &9 SwBaUEFS: R IAWES EROMATRMRSer at ur e

gradual l.y. To the reaghbiOBefbetdti@eBad apied @byl N0 L ¥L/ 19624 ghe .
PCT/ LI SO0/ 22445 -71 acetate and brine. The organic phase was dried over

magnesi um sul fate, affet Keagbiaremixhpse reamagnghiaced tediicBElpslesiife. The
crude product, obtaingag hﬂe’éﬁ%&%ﬁ’ww 384 dieepld Y THE LhAgafext step

5 without purification. . ) _
3- Di et hyl ami no- | 3( 3pkaspyvas-Gliedy bves gveansisigny sylfafropadone ( Conpound

28). A toluene sol ut ic%ﬂc%%t%{t:edlgn@?"femF&?nggx@.”d écgﬁ?“;‘/ - DMA was

refluxed for 20 hours. reaction m xtufe was adde acet ate
and brine, the organbroghesevameurdfied hwohronghestanh pubirading aifee t he

sol vent was then regggfg Wunﬁeg}fc% RESFUr €. The crude 15 product was

used for the next step wt

10 Example 32
1-{3-Methvl-S5-phenyl-igsoxazol-4~-vl)~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 1IN
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 solution of
compound tﬁe 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



purification. Exanple 35 4-(3-Methyl-5-phenyl-isoxazol-4-yl)-2- 20

met hyl sul f apyght/yfii m di ne (Conpound 29). A nethanol. suspenaseawees the
above Conpound 28, 2 equivalents of thiourea and 1.5 equival ents of sodium
nmet hoxi de was refluxed for 2 days. To the reaction m xture was

added-et hyl acetate and IN HCL, the organic 25 phase was washed with brine
and dried over magnesium sulfate, and-the_solvent was'then renoved under
reduced pressure. The crude product was dirddclved in chl oroform to it was
added 1.5 eq of iodomethane and 1.5 eq of pyridine. The reaction mxture

was 30 stirred al GletratQladg MR, TenkNEr A ipﬁasenivé.tauafiwso@&ded

di chi or onet hane angcl N HCl, the organic phase was washed wth brine and
dried with W01/ 12é62gnpeium J80fare448nd- the nsppnentuwasureneeed Tndeyol vent
was renoved under Eﬁﬁlélre, d ro : Hurified by
chromat ography to éegglgggd?ﬁéese I'tl'e g%%pgﬁﬂ% e ;c/:ieél gﬂggé Ofow 5 Exanpl e
36 4-(3- Met hyl - 5- pdénylieldoxemnjused di¥retlyneidratbeuheéshysteyri m di ne
(Conpound 30). To a..;di.chl or.oset sol ution of the above Conmpound 29 10
was added 2 eq of ml&BQ}!\}G' %‘gﬁl 1hcearlr%gglétion was stirred at r.t. for
overnight. The reaction mxture was washed with IN NaCH tw ce and
brine-twice and dried with nagnesium %Hclf g- ;I'he sol vent was renoved
under reduced pressure and the crude p was purified by

chromat ograph to proviflethybanird-4 - (3-methyl-5-phenyl-isoxazol-4-yl)-

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

purification.

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

20 methylsulfanyl-pyrimidine (Compound 29). A me;hanol-

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

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

organic phase was washed with brine and dried with



conmpound in 79%yi el d. Exanple 37 Conpounds |IB. A DMSO sol ution of the
above Conpou 0 and 3 equival ents of desired am ne at 80
Cfor 4 hourgk.qo,&ﬁ g?\ anal ytical HPLC indicated the react}l%’flr V\%/g@zg%npl et ed,
the crude product was purified by reversed HPLC to provide the desired
Compound IB. The yield is generally greater than 25 80% The foll ow ng
exanpl es denonstrate how the conpounds of this invention nay be tested as
protein Kkinase inhibitors, especially inhibfi2ors of c-Jun-N term nal

ki nases. 30 Exanple 38 C oning, Expression and Purification of JNK3 Protein
WO 01/12621 PCT/ USQQ 22445, -73 A BLAST search of the EST dat abase using
the published JNK3al"@ERESIEN FYFELE i JEIR iFAVERENBESFIOVE euf“g%§2588)
that contained the enddiBe@OshdibureelaiCiend QruBNBroalli3ads bl yFpsdse
chain 5 reactions (PCR) using pfu polynerise (Strategene) were_used to

i ntroduce restricti o®YsFRESMIFAGT2PHE te yevise &hentHg S FEBPPWRd pET- 15B°
expression vector atphg; Ne@lgang-PanH sites. The protein was expressed
in E. coll. Due to the poor solubility of 10 the-expressed full-length
protein (Met 1-A@ A 422), an Nterminally truncated protein starting at Ser
residue at position 40 (Ser 40) was prodgeed. s RS truncation corresponds

to S.er. 2 of JNK1 and JNK2 proteins, a ceded by a nethionine 15
(initiation) and a glydpn¥ekidi-Jupheqhl-ifoxezgd-4-y1) -2~
methanesulfonyl-pyrimidine (Compound 30). To a

‘dichloromethane solution of the above Compound 289
10 was added 2 eqg of m~-CPBA, and the reaction was
stirred at r.t. for overnight. The reaction mixture
was washed with 1N NaOH twice and brine- twice and
dried with magnesium sulfate. The solvent was
removed under reduced pressure and the crude product
15 was purified by chromatograph to provide the title

compound in 7%8% vield.

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 vield 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 IJNK3 Protein




resi due was added in order to introduce an Ncol site for cloning into the
expressi onywemiQky | N addition, systematic Cterm nal tpenembhigs were
performed by PCR to identify a construct that give rise to 20
diffraction-quality crystals. One' such construct encodes am no acid
resi dues Ser40-G3 u402 of JNK3al and is preceded by Met and Ay residues.
The construct was prepared by PCR using deoxyoligonucleotides:' 25 5
GCTCTAGAGCT CCATGGGCAGCAAAAGCAAAGT TGACAA 3’73(formard primer with initiation
codon wunderlined)(SEQID NOI) and 5
TAGCGGATCCTCATTCTGAATTCATTA i S ' Lt s codon
underlined) (SEQ I D NG 2) asq%}%gc%g#% ?gﬁ???%a%% %\ﬁ;gop
sequenci ng. Cont r okhexperiiEnsd INkdocatonh tdinta idueryr ideatbfied &3 protein
had an equival ent kinase activity WO 01112621 PCT/ [ USOCQ 22445 - 74 towards
Eyel : n basic prot eEATwWAEIRS ctH8AH08E) WFRAL fPntaidefe FRek PRBLES Madin9, vitro.
.coli strain BL21 mggﬁ an ol - JNK3
expressi on constrUE%EE%%CéEHéfgﬁﬁ%gt %é#h ?%9§ﬂ%%F§%eﬁ?% with 100 pg/ m
garB;Jeni cillin ifs skeketidhaskRcRInmisinghpfiaddlymeeage (Atrategensde (OD600 - -
.8). Isopropyithio-o-D- l . act.Qsl : a t fy
concentration of Owgrﬁﬂ%%% ﬁ]@gc?g;gﬁggaé%{s@écﬁ?{‘eggggs29?1%”65 ater by
centrifugation. E. comhafceldlqdsigeiobnt theigRY-1SE3expressbersvyantdad in 10

vol unes/ g lysis buff EPE 1 £ ai ni % hl. N
(o180 T *rcr e et prb S P te TR0 ROt g 71 veero!

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 Ser40-Glud02 of JNK3al
and is preceded by Met and Gly residues.

The construct was prepared by ?CR using
deoxyoligonucleotides: ' .

25 5’ GCTCTAGAGCTCC&‘_GGGCAGCAAAAGCAAAGTTGACAA 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



15 lug/mM each of E-64 and Leupeptin). Cells were |lysed on ice using a

m crofl uidiz entrifuged at 100,000 x g for 30 mn}fELr he
100, 000 x g e‘gﬁg{ggﬁgt ant was diluted 1:5 with Buffer A (2 wﬁ?fk“'ﬁéﬁﬁs, pH

7.0, 10%glycerol (v/v), 2 mMDIT) and 20 purified by SP-Sepharose
(Pharmaci a) cation-exchange chromatography (colum dinensions: 2.6 x 20
cm at 4 C. The resin was washed with 5 colum vol unes of Buffer A,

foll owed by 5 colum volunes of Buffer A c&mt-ai ni ng 50 MM NaCl . Bound JNK3
was eluted with a 25 7.5 colum volune |inear gradient of 50-300 mM NadCl .
JNK3 el uted between 150-200 MM_NaCl . Exanple 39 _Activation of  JNK3 30 5 ng
of JNK3 was diluted tewards fyshin Rashp pROtAEPERRFGAVEFRA7TYWEER @t ai ni ng

100 MM Nad, 5 nM Dggstggmmiqggezm An PRSP, GST- MKK7(DD) WO 01/ 12621
PCT/ US0O0/ 22445 -75 was added. at-a nolar ratio of 1:2.5 GST- MKK7: JNK3.

After incubation for 30 minut &% celizeraith@ledatPEdbh (Nevegere WRs

concentrated 5-fold Id Laaki - k38 B RL L UE Reoa@  -APE GO
Beverly, MY, .dilut eg¥gH%%5%édelgiﬁdagan Jggt i telggna 1 mM ATP added. This
procedure was repbat gaowhrate 30°Gein tI@ supplenanredamwd thr 2pf ard AH ATP. The

final addition of ATP 5., ae ] | pgLba i at 4C.
The activated JNK3/ Gg'#%%k‘f(%gmr ggc‘%lfi%cr\ép ?&g%’lﬁit ureq'wtaj:ggegg %%gvgé}el nto 50
nmM HEPES buffer, pH if. Deg afiftisai RODG, 5~ V8D TIsosk &d¢lginicefeb- (W v) by
dialysis or.ultrafiltration., The reaction m éu e was .adjusted to 1.1 M
pot assi um phosphat e, 9ptrFtesidagsy (HRFFk (& Bé ﬁéd‘?cbﬁ’n i nteraction

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 M
NaCl, 2 mM DTT, 0.1 mM PMSF, 2 ng/ml Pepstatin,

15 1lug/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 ¢
supernatant was diluted 1:5 with Buffer a (20 mM
HEPES, pH 7.0, 10% glycerol (v/v), 2 mM DIT) and

20 purified by SRfSepharoée {(Pharmacia) cation-exchange
chromatography {column dimensions: 2.6 x 20 cm) at 4
%. 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 NaCll.
JNK3 eluted between 150-200 mM NaCl.

Example 38
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-MRK7(DD)



15 chromat ography (at 25 C) using a Rainin Hydropore colum. GST-MK7 and
unacti vat edvdhK26io not bind under these conditions suckctiusdor22ssen 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 phosphorylated JNK3 is separated from
singly phosphorylated JNK Activated JNK3 (i.e. doubly phosphoryl ated
JNK3) was stored at -70C at 0.25-1 ng/m ._7%5 Exanpl e 40 JNK I nhibition
Assays Conpounds were assayed for the inhibirtion of JNK3 by a
spectrophotonetric coupl ed-enzyme assay. In this assay, a fixed

concentration of 3QaaClhiddatiedt JAND1K0 rabioves 1 aisadmikt hongd j ous.
concentrations of a potential'inhibitor dissolved in_ DVBO for 10 m nutes
at 30Cin a buffer k@#apﬁpﬁaammlfméﬁlmm#%c&ﬂ 2P/95 theyFegctighHEPES

buffer, pH 7.5, conf;3itdiradwal EPAMHekated2sdea M RPSARQERN BYALGH €, 200 pM
NADH, 150 pg/nL pyruvate kinase,.50 }2g/nL | actate dehydrogenase, and 200

pM EGF receptor pepin deCemksipxsp 13 dpmacon. pBeexly hdR) v hedbifrthce
KRELVEPL TPSGEAPHQALLR1 03R4 ah§ &h MQEBM% ORI dadehhe -catal yzed
[ b

ki nase reaction” The reaction was initiated by the addition of 10 pM ATP
and t he assay pl at @riozediunecva®drdnaasedhshsge ctingshdicoremeye sARR pl ate

10 compart rent t hal, 495 Bt el (3001 Thgye flapicRA3BeolmghsqppaNCe at

340 nmwas nonitoréd-as a function-of tine. e rate aga as a ncti on of
i nhi bi tor concent r anidotheamikturedncgbasageevernighti @t B'¢4 on ki neti c nodel

to determne the Ki. 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 phosphgte, pH 7.5,
and purified by hydrophobic interaction

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

20 phosphorylated JNK3 is separated from singly
phosphorylated JNK. Activated JNK3 (i.e. doubly
phosphorylated JNK3) was stored at -70% at 0.25-1
mg/ml.

25 Example 40
JNK Inhibition Assays

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

30 activated JNK3 (10 nM) was incubated with various

concentrations of a potential inhibitor dissolved in

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



15 For sel ected conpounds of this invention,

I nhi bition assa IS shown in Table 8. Cbnpounds havi ng a _Ki s than 0.1
m cronol ar PR rated "A", conmpounds having a K;, bgFﬁ%% *ﬁ and 1 M
are rated "B" and conpounds 20 having a Ki greater than | JMare rated "C'.
Table 8. Activity. in the JNK3 Inhibition Assay. No. Activi No. Activity_
No. Acti vi [TA-1 AITIA2 - IITA3 A [IA4I11A5AIIAG6 A TIAT7 AIIAS8
AABIIA-9 B IIA-10BIIA-11 AIIA-12 B/IC J4gA-13 CIIA-14 BIIA-15 B
[TA-16 - TI1A-17 - 11A-18 - II1A-19 - I1A-20 - TI1A-21 - I1A-22 - IIA23 -
[TA-24 - 11A-25 - 11A-26 - I1A-27 - I1A-28 - 1I1A-29 - IIA-30 - IlA-31 -
IIA-32 A 11A-33 A | DAL HEPESALGEEaY | DK J65A contrizing WAHI‘SS‘IQA?lIzLA- 39 A
WO 01/ 12621 PCT/ USQQ, 224 77, No. Activi y LVity
IIA 40 A T1A-41 ALl é%iégphf’rqﬁhﬂ%“ﬁyr& Big l%‘?e%%bﬁ %JOA- I TA“47 A
[1A-48 A |1 A-49 A | bt kiAasd, /S0 IﬂgQ(rxﬁZléctan% sehpdibdertbed anldA-55 A
I - - -
RS RIINEE A RS A Uil Al e Bifeg A 11000 A
5 peptide has the seguence KRELVEPLTPSGEAPNQALLR 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
16 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 detemine the X;.
15 For selected compounds of this invention,
activity in the JNK inhibition assay is shown in
Table 8. Compcunds having a K; less than 0.1
micromolar (M) are rated “A”, compounds having a X;
between 0.1 and 1 pM are rated “B* and compounds
20 'having a Ki greater than 1 UM are rated “C”.
Table 8. Activity in the JNK3 Inhibition Assay.
No. Activity No. Activity No. Actlvity
HA-1 A HA-2 - HA-3 A
HA-4 - HHA-B A HHA-6 A
HA-7 A HA-8 AB HA-9 B
{1A-10 B HA-11 A HA-12 B/C
HHA-13 C l1A-14 B HA-15 B
HA-16 - HA-17 - HA-18 -
HA-19 - HA-20 - HA-21 -
HA-22 - HA-23 - l1A-24 -
HA-25 - HA-26 - HA-27 -
HA-28 - HA-29 - HA-30 -
HA-31 - HA-32 A HA-33 A
1A-34 A [1A-35 A H1A-36 A
HA-37 A HA-38 A 1A-39 A

activity in'the JNK




I1A-67 A1IA-68 AIIAB69 A IIA70 ABIIA 7L ABIIA72 AB IIA73 BII1AT74
BIIA75 BwdiA2@6 B | 1A-77 BIIA78 B 11A79 B |1 A- 80pciudohAedd B
IIA-82 BIIA-83 BIIA84 B IIA8 CIIA8 C IIA87 C IIA88 - IIA89 -
I1TA-90 A 11A91 AITIA92 ATIA93 A I1A94 AIIA9 AIIA9 A I1A97 A
I1A-98 A 11A-99 A [I1A-100 ATIA 101 A11A-102 A I1A-103 AIIA-104 A
IIA-105 A 11A-106 B 11A-107 CI1I1A-108 A_JIA109 AI1IA 110 CIIA 111 C
11A-112 CI11A 113 B II1A-114 B 11A-115 BT1/A116 C11A-117 B 11A-118 B
I1A-119 B I1A-120 B I1A-121 CII1A- 122 BI11A-123 B |1A-124 B I1A-125 B
I1A-126 B 11 A-12 138 B AT T2 ALY A R ] A
I1A-133 A Il A 1344 13:8@“' A mng1i iﬂ-@A ! AT Agtivity
I1AA-2 - 11AA-3 -+ P, S A2 gL 1ihag -
1AA-10 A | 1AA 111-alA43 43 p A Tah g 4!!’”‘1A,’\ alAE o 1L A g A
L1AA-17 C 11 AA 1a g UAABA o A | Ah oHAM7) | An A 5 [ HA4B o |1 A 51 B
|1AA-24 A |1 AA- 25 AIA8A 36 CAl| A DlfABO0 A HA-51 A
o HA-52 A lIA-53 A lIA-54 A

IA-55 A HA-56 A lIA-57 A

11A-58 A l1A-59 A HA-60 A

lHA-61 A l1A-62 A IA-63 A

I1A-64 A lIA-65 A I1A-66 A

I1A-67 A IA-68 A IA-69 A

lIA-70 AB HA-71 AB I1A-72 AB

IA-73 B 1A-74 B IIA-75 B

IIA-76 B IA-77 B lIA-78 B -

HA-79 B 11A-80 B lA-81 B

1A-82 B IIA-83 B IA-84 B

11A-85 C IIA-86 c IIA-87 C

11A-88 - HA-89 - I1A-90 A

lA-91 A 11A-92 A IA-93 A

11A-04 A [1A-95 A 1A-96 A

IA-97 A IA-98 A IA-99 A

IIA-100 A IA-101 A IIA-102 A

IIA-103 A IA-104 A IIA-105 A

11A-106 B IA-107 C IIA-108 A

1A-109 A IA-110 C NA-111 C

NA-112 C IIA-113 B IA-114 B

NA-115 B lIA-116 C HA-117 B

11A-118 B IIA-119 B I1A-120 B

A-121 C lA-122 B IA-123 B

IA-124 B lIA-125 B IA-126 B

IIA-127 B NIA-128 B IIA-129 B

IIA-130 A NA-131 A lIA-132 A

IIA-133 A I1A-134 A lIA-135 B

IIA-136 - lIA-137 - IIA-138 -

HAA-1 - IAA-2 - lIAA-3 -

IIAA-4 B IAA-5 - lIAA-6 -

[1AA-7 - IAA-8 - IIAA-9 -

IIAA-10 A IIAA-11 A IAA-12 A

NAA-13 | A IAA-14 A IAA-15 B

IAA16 | A IAA-17 C IAA-18 B

IAA-19 A lIAA-20 B IIAA-21 B

NAA22 B IAA-23 B lIAA-24 A

[IAA-25 A lIAA-26 C IAA-27 B

1AA-28 C IAA-29 B NAA-30 C

IIAA-31 A IAA-32 B IAA-33 A

IAA-34 A | IIAA-35 A IIAA-36 A




=T

PPPPPPPPP PP
NOOOGPDADMNWNRERPERPAS WN
OO FRPRA~NOWOON -
WUJUJUJWOUJOWUJO< >0

11 AA-29 B |1 AA-30 C AA-31 A1I1AA-32 BII1AA-33 A |1AA-34
I NYC! 01/12 CT/ US00/ 22445 -78 No. v No.
Im‘?@%&AIIAA-SS AA-39 B ILIALBIIIA2 II“FVE—%"B
IIA-5 C111A-6 B | 7BIIIA8 BIIIA9 I11A-10 C 111
IT1A-13 - 111A14 I1A-15 A T11A-16 - II1A-17 - II11A-18 B
I11A-20 BII1A-21 B 111A22 CIIIA23 CIIIA-24 C I111A-25C
I11A-27 C 111A-28 1 A-29 C | I478-30. B A-31 B I 3
I11A-34 CIIIA-35 I1A-36 C II1A-37 CIIIA-38 CIIIA-39 C
111 A 41 CHldAd2 B 1Ll AA3 A LIIA A4 B I A- 45 B |11 A 46
I11A-48 BL_L1N® 49 tivily. Eo N9y | o {ACtivity | | o No. 5 || Activity
111A-55 B_|HIAASR6 ALA E71AA-38 | A_52AR 1)1 NAASSR 1] AB6
I11A-62 BlILIIME3 B 1BIA b4 BA2IAi65 B |11 A BB 111 AB67
111A-69 B| | HiA470 ClA-71 BABIA{72 8 11 AHIABBB 1|1 | AB74
I11A-76 § TRRATT7 7 Bl A-78 HIA-8 B iIA-8 C
MA-10 | C HA-11 B HA-12 B
1A-13 - 11A-14 B 1A-15 A
HIA-186 - 1HA-17 - iHIA-18 B
lIA-19 B HA-20 B HA-21 B
HA-22 C {1A-23 C fIIA-24 C
HA-25 C IA-26 C HiA-27 C
HA-28 C HA-29 C fiA-30 B
HA-31 B HIA-32 B {l1A-33 B
IHA-34 " C IA-35 C 1HA-36 C
HA-37 C 111A-38 C HIA-39 C
lHA-40 C l1A-41 C 11A-42 B
111A-43 A HIA-44 B HA-45 B
liIA-46 B HA-47 B HIA-48 B
111A-49 B IHA-50 B [HA-51 B
HA-52 B 1A-53 B iA-54 B
HIA-55 B HIA-56 B HA-57 B
iA-58 B HA-59 B 111A-60 B
1HA-61 B HA-62 B HA-83 B
HIA-64 B HIA-65 B HIA-66 B
HHA-67 B 1A-68 B 11IA-69 B
1HHA-70 B HA-71 B HA-72 B
HA-73 B . HIA-74 A iA-75 B
lHA-76 - HA-77 - 1A-78 -
IHA-79 - HA-80 - HIA-81 -
HIA-82 - HA-83 . HIA-84 -
111A-85 HIA-86 - HIA-87 -
HHIA-88 iHA-89 - 1HIA-90 -
111A-91 HIA-92 - 111A-93 -
HA-94 11A-95 - 111A-96 -
HA-97
XA-1 XA-2 C XA-3 B
XA-4 - XA-B B XA-B -
XiA-1 XIA-2 . XIA-3
X1A-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 - XIA-21
XIA-22 XIA-23 - XIA-24
XIA-25 XIA-26 - XIA-27




[TTA79 - II1A-80 - II11A-81 - II1A-82 - I11A-83 - Il11A-84 II1A-85 - IIIA—86

- LITA- 87 wdéihhs88 - I11A-89 - TI11A90 - II11A91 - 111 ‘;9%“ hod deé -
[TTA-94 - 111A-95 - [I1A98 - II1A-97 XA-1 B XA-2 CXAAS %?2\ XA-SB
XA-6 - x XIA1- XIA2 - XIA-3 XIA4 - XIA5 - - XIA6 - XIA-7 - XIA-8 -

XIA-9 - XIA-10 - X

XIA-25 - XIA-26 - XIA-27 WD 01/12621 PCTF@SOQ 22445

Activity No. Activ
- XIA-34 - XIA-35

lA-11 - XIA-12 - XIA-13 - XIA-14 - XIA-15 - XIA-16 -
XIA-17 - XIA-18 - XIA-19 - XIAL20 - XIA-21 - XIA-22 - XIA-23 - XIA-24 -

-79 No. Activity No.

Ity XIA-28 - XIA-29 - XIA-30 - XIA-31 - XIA-32 - XIA-33

XIA-42 - XIA-43 -

19 A

XIA-50 A XIA-51 A

5 The

conpounds were as$

10

15

A9
(0]

3]
2]

Xl Ae36 XLA-37 XIA-38 - XIA-39 - XIA-40Q - XIA-41 -
aNey  hAstivity A wNe. a5 | Aetinity] A No 43 | sActiuity
XXIA& XI A 53 |A XididBl el 41 Src |l nXIA30 on Assays
sayBA-3k i phi bi t orls XIA-32 - XIA-33 -
XIA-34 - XIA-35 - XIA-36 -
XIA-37 - XIA-38 - XIA-39 -
XiA-40 - XIA-41 - XIA-42 -
XIA-43 - XIA-44 - XIA-45 A
XIA-46 A XIA-47 A XIA-48 A
XIA-49 A XIA-50 A XIA-51 A
XIA-52 A XIA-53 A
Example 41 -

Src Inhibition Assays

The compounds were assayed as inhibitors
of full lengﬁh rgcombinant human Src kinase (from
Upstate Biétechnqlogy, cat. no. 14-117) expressed
and purified from baculoc viral cells. 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
comp&sition, Glu:Tyr = 4:1 (Sigma, cat. no. P-0275).
The following were the final concentrations of the
assay components: 0.05 M HEPES, pH 7.6, 10 mM MgCl.,
2 mM DTT, 0.25 mg/ml BSA, 10 puM ATP (1-2 pCi 33p-aATP
per reaction), 5 mg/ml poly Glu-Tyr, and 1-2 units
of recombinant human Src kinase. In a typical
assay, all the reaction compoﬁents with‘the
exception of ATP were pre-mixed and aligquoted 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 **P-ATP. After 20 min of reaction, the
reactions were quenched with 150 pl of 10%
trichloroacetic acid (TCA) containing 20 mM Na3PO,.



of full length reconbinant human Src ki nase (from Upstate Biotechnol ogy,

cat. no. 14- yeEfressed and purified frombaculo vi raI

¢ slnﬁm 5" C

ki nase activity was nonitored by followi ng the 10 |ncorpora on of 33P
fromATP into the tyrosine of a random poly G u-Tyr pol yner' substrate of

conposition, Qu:Tyr = 4:1 (Sigma, cat. no. P-0275).
the final concentrations of the assay conponents:

reaction), 5 mg/m poly GQu-Tyr, and 1-2 units of

kinase. In a typical assay, all the reaction co
exception of ATP weré‘hprﬁu@ﬁm aaeeles gifsee $hpnt
I nhi bitors dissolved,}

The foll owm ng were

0.05 M HEPES, pH 7.6, 10
nmv MgCl2, 15 2 nM DTT, 0.25 ng/m BSA, 10 pMOATP (1-2 pCG 33P-ATP per
reconbi nant human Src
onents with'the

wfﬁﬁ? pPat P8l | s.

@dg&g do@nl th-E.eg.
concentration of 2. 5/oEJi‘he assay Fate was I ncubat
before initiating th&ibeactiltrerwi t:ht 3IBP- ATRO-ABLG} zmanaﬁlaﬂ praxtion, the

25 St o0 et JURESDEE M 150 i3y | OV SRRELL SeB 0 (TCH

sanpl es were then5traashed riuirt aimed6ritke|U0%f E’C&eq:orpiadmn(;V\ﬁQtMn

UNI-Filter GF/F Q& asg{gh}% bglra&F‘%"_rlﬁt”teré t%faft nv?:Lth?Zn%Q gé&i)) I
r

filter plate vacuum es were

Washe

iéi‘er‘agé nal DMBSO

Cfor 10 mn

g dona
|rres with

10% TCA cont ai ni ng 28cimriNa3RP04 fhdid hers 4hebnedded ttho eethawell. 20@1i | of
scintillation fluid s._t hen addedt hvvel The I eal ed
W?%E\%? iRy Se%\%soc‘ain:ﬁC wWiPR T he ffg' ? Rggcgﬁﬁdﬁ

and t he anpunt of

€rs was quantified

on a .10 TopCount SCaﬁsbéi&ﬂadonlthnnﬁeﬁfl1ters 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 assayved as inhibitors

~of lck kinase purified from bovine thymus (from

Upstate Biotechnology, cat. ne.

20 activity was monitored by following the

14-1086).

Leck kinase

incorporation of P from ATP into the tyrosine of a

random poly Glu-Tyr polymer substrate of

composition, Glu:Tyr = 4:1 (Sigme, cat. no. P-0275).

The following were the final concentrations of the
25 assay components: 0.05 M HEPES, pH 7.6, 10 =M MgCl,,

2 mM DTT, 0.25 mg/ml BSA, 10 uM ATP (1-2 nCi »P-aATP

per reaction), 5 mg/ml poly Glu-Tyr, and 1-2 units

of lck kinase. In a typical assay, all the reaction

components with the exception of ATP were pre-mixed

30 and aliguoted into assay plate wells.

Inhibitors

dissolved in DMSO were added to the wells to give a

final DMSO concent:ation of 2.5%.

The assay plate



The nost active conpounds in the Src assay were found to be those
conpounds afobgneail a | where Gis an optionally substit etfésqnydssand RL is
Are. 15 Exanple 42 Lck Inhibition Assays The conmpounds were assayed as
inhibitors of Ick kinase purified frombovine thynus (from Upstate

Bi ot echnol ogy, cat. no. 14-106). Lck kinase 20 activity was nonitored by
followng the incorporation of 33p fromATP into the tyrosine of a random
poly du-Tyr polyner substrate of conposi€ion, A u:Tyr = 4:1 (Sigm, cat.
no. P-0275). The follow ng were the final concentrati ons of the 25 assay

conponents: 0.05 M HEPES, H 7,6, 8 é_% E%DTT Q. 25 /m BSA,
10 pM ATP (1-2 i G W8Spine atez t&m%gL nBAMH POEPSe dnttigrt 8nd 1-2
units of Ick kinagge Jraa@twplvﬁeth agsayhp . al hf{:&@ JPaEk 0F reaBPARENts with
the exception of ATP were pre-mxed 30 and aliquoted into_assay plate

welI's. Inhibitors thesseagieipns wemsoderehedqeidh 350helvef 0% o give a

final DMSO concent g 2% E*ia $6RY RritlaBn{B;030 i Na,pos.
PCT/ US00/ 22445 -8f &ggﬂ?‘ﬁ%%%at edaat 3 C ¥or 10 n\ﬁggbefore initiati ng the

reaction with 33P- ATR. auénched Gampaesf weEQ ctheih trapgfereed i s 3fer e

quenched with 150 f I C 0P t@iddgng 20 mM
Na3PO4. 5 The quengﬁheg f}ﬁ/r?l\?g?qufﬁgﬁﬁﬁan%gerﬁeg Gﬁﬁn% well filter

pl ate (What man, UNIFaLEertExlt@ﬁi FcatGhass77¢9HEr10p; | F-Eﬁtakh?drﬂil a700- 3310)

installed on a f|| v I washed
Four times wi th 10d TR dores N R R e P e th

met hanol . 200pl - of washed four times with 10% TCA containing 20 mM
10 NazPO; and then 4 times with methanol. 200ul- 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.

The most active compounds in the Lck assay

ot
wn

were found to be those compounds of formula I where
"G is an'optionallx_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.



scintillation fluid was then added to each well. The plates were seal ed

and the anouRy,
qguantified-on

QB Coint scinti ?EWWH%MUWTL! TR

conmpounds in the Lck assay were f

conpounds- of formula I

where Gis an optionally substituted aryl and RL is Ar2.. Wile we have
descri bed a nunber of enbodinents-of this invention, it is apparent that
20 our basic exanples nmay be altered to pr824 de ot her enbodi nents which
utilize the conpounds and nmethods of this invention. Therefore, it will be

appreci ated that the scope of this inventionis to
appended clains rather than by the 25 s

represented by

PCT/ USOQl 22445 cyd M.582- CLAIMS W claim 1._ A conpound having the

formula GkCt-NHR X ,Y~..J~2 | wherein: X-Y-Z is selected from one of

the foll
T(")-R
is zero

way of exanple. . WO 01112621 1itl1111111111112111ii

owng: N ,CR2 OrcR2 \/3 CRZR NCR2Z _ 0'r2 R R is H, CONH

or T(,)-Ar2; 4Ris an

or one;

each R2 is independently selected from hydrogen, -R  -CH20OR, -CH2CH,

-CH=O, -CH2SR -CH2S (O 2R -CH2 (C=0

R&—-N:—i--n’

XOZ

%,
Y
wherein:

X-¥-% is selected from one of the following:
2 2
Nﬁjjcﬂz' O CR? N“N)“Ra CR hkN,CR
N/ 2 Hs

R! is H, CONH;, T(y~R, Or Tu-Ar?;

R is an aliphatic or substituted aliphatic group;

n is zero or one;

T is C{=0), CO;, CONH, 85{0)2, S{0)NH, COCH; or CH;;

each R? is independently selected from hydrogen, -R,
~CHO0R, -CH,0H, -CH=O, ~CH8R, =-CH2S{0)2R, ~CH{C=0}R,

-CHaCOzR, -CHCOH, ~CHCN, -~CHpNHR, -CHaN({R},, -CH=N-OR,.

~-CH=NWNHR, -CH=NN{R},, -CH=NNHCOR, -CH=NNHCO;R,
~-CH=NNHSO;R, -aryl, -substituted aryl, -CH:z{arvl),
~-CHz {substituted aryl), -CHzNH,, -CHNHCOR, -CH;NHCONHR,
~CHaNHCON (R}, ~CHaNRCOR, -CHRNHCO;R, ~CHpCONHR,
~CHCON (R} 2, ~CHaSO.NH;, -CH;{heterocyclyl),
~CH; {substituted heterocyclyl), -(heterocyclyl), or
- {substituted heterocyclyl); .

each R® is independently selectéd from hydrogen, R, COR,
COR or S{0O}aR;

G is R or Ar?';

ar' is aryl, substituted aryl, aralkyl, substituted
aralkyl, heterocyclyl, or substituted heterocyclyl,

be defined by the
enbodi nents whi ch have been

111111

al i phatic group; n

TisC (=0 1%@%%?? étzf‘;%l“?‘%) ONH, COCH2 or

CH2:



TR it LT % it

- CH=NN( R) 2w @irbyHCOR, - CH=NNHE ; R, -aryl pcT/esdeabisk ut ed
aryl, -CH2(aryl), -CH2 (substituted aryl", & CH2NH2, - CH2ZNHCOR, - CH2NHCONHR,
- CH2NHCON (R) 2, - CH2NRCOR, - CH2ZNHCOZR,_-glH2CONHR, - CH2CON(R) 2,

- CH2SO2NH2, -CH2(heterocyclyl:), -CH2(substituted heterocyclyl),
-(heterocyclyl), or -(substituted heterocyclyl); each R3 is independently

sel ected from hyreagdm, AR iGORPticOERLYr fGE€) ARy aGpastRadlyAr''; Ar' is

aryl, substitut euqls%r

I Lal ky. bstituted -aralkyl, heterocyclyl, or
substituted het eroc%‘l’:?lt,%dvﬁ Oﬁl}]lI}UGQTSIa PFFE??I EW‘? 199 S¢VeR Q}‘F%Pe’)r{?dl 111
PCT/ USQQ 22445 LriMgS cont83nindnezeatan tAr lthireeohéterdattoms;used to a partially
unsat urated or |ly unsaturated five to seven nenbered ring containing
zero to three®hn e?%atoms; QNHis or ~~NH A-"- NH U wherein the H of Q NH
Is optionally replaced by R3; kS N or CR3 ; Is CR3, 0, S, or NR3 Ar 2
Is aryl, substituted aryl, hetgerokycl yl oror g@lﬂtut ed heterocyclyl,
wherein Ar 2 is optionally fUs NH a partial U u'ﬂ'é,aturated or fully
unsaturated five {o seven nenbered ring, containi ng?zero to,three
het er oat ons; WHEFeim B H Qb SrMEut 2RI ZEBARFRA Y Riincl uding the

fused ring wh@n;prgsertcri;s optionally and independently substituted by
halo, R, OR SR, ™

U is Cf{3, O,’ S, or NR3;
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, NO,,
CN, NH;, NHR, N(R);, NHCOR, NHCONHR, NHCON(R)., NRCOR, _
NHCO;R, CO;R, CO;H, COR, CONHR, CON(R)2, S(0O),R, SONH;,
S(0O)R, SO;NHR, or NHS{0O)2R, and wherein each saturated
carbon in the fused ring is further opticnally 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(0O)j;R, or CO;R;
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 COCHjz .

2. The compound of claim 1 where G is Ar®.

3. The compound of claim 2 having the formula



CN, NH2, NHR, N(R)2, NHCOR, NHCONHR, NHCON(R)2r NRCOR, NHCOZR CO2R, COZ2H,

COR, CONHR, S(0) 2R, SONH2 S(O R SO02NHR, or
wher ei n each H});g? carbon in gmmm”ﬂmﬁu s furth &:%‘%?q”&#al l'y and
i ndependent |y substltuted by =0, =N- OR, =NNHCOR,
=NNHCO2R, =NNHSQ2R, or =NR; and wher ei n-eadh §ubst|tutable nitrogen atomin
Ar 2 is optionally substituted by R COR, S(0)2R, or C02R, provided that
when Gis phenyl, X-Y-Zis NOCR2, Ais.ghl. and R2 is nethyl, Rl is other
t han hydrogen or COCH3. 2. The conpound of claim1 where Gis Arl. 3. The
conmpound of claim2 having the fornula WD 01/12621 1111111111111111)1
1111111111, PCT1US001224455€ L $-apbfgt Ar' Q- R érinirNHRL N4 R2 or

QL. N R2 4. The conpound of im3 mhere Q NH selected from H X--EH
NH NON NH -N PJ- x - or conmpound of cl gk where R is

al koxyal kyl , alkoxycarbonylghb Iifhydro (al kyl THRfi nyl al kyl ,

al koxycycl oal kyl, cycl oal kyl alkoxyca§%onylcycloalkyl, hydr oxycycl oal kyl ,
Ar 2 or T--Ar2 where T is CX =0). 61 The conpound of clain15 mhere Rl is
cycl ohexyl, cycl ohe anol

net hoxy- | - net hyl et hyf: bu?y?ﬁo ig gt%‘?amb%pif eﬂgr@mﬁ ig hyI or an
optionally subs@kﬂubeddphgmyl naphthyl pyridyl, quinolinyl, thlenyl or

i ndanyl . H
4 Q}.NH TN i n Vs~ NH
- e/ W,
, OF .

5. The compound of claim 4 where R! is
alkoxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl,
pyridinylalkyl, alkoxveycloalkyl, cvcloalkyl,
alkoxycarbonyleycloalkyl, hydroxycycloalkyl, ar? or T-Ar?
where T is C{=0).

6. The compound of claim 5 where R! is cyclohexyl,
cyclohexanol-4-yl, cyclohexanon-4-yl, 2-propan-l-ol, 2-
methoxy-li-methylethyl, 3-butyrvl 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:



7. The conpound of claim6 where R2 is an optionally substituted al kyl. 8.
A conpound veedgieéxad from those |i abl es peTUS®L22445 conpound
having the forrmula: WO (11/ 12I 21 “ﬂi““lﬂl“ﬂ"‘“l" |“TVI [T vV 1l

PCTI USO0/ 22445 CL M S - G N¥AL* wherein Ais Nor CH PGis
hydrogen or a nitrogen protect| ng group, RLis H T(,)-R or T(A-Ar2; R
is an aliphatic or substituted aliphati cagroup nis zero or one; T 4S.
C(=0, C02, CONH, S(0)2, 5(0) 2NH, COCHZ or CH2; and each R2 is

i ndependently sel ected from hydrogen, -R, CHOR, -CH20H, -CH=O -CH2SR,
-CH2S (0) 2R -CH2 (C=0) R -CH2CX2R, -CH2 , -CH2CN, -CH2NHR, -CH2N (R
2, -CH=EN-OR, -CH=NNHR, -CH=NN(R)2, - , - CHENNHCO2R, - CH=ENNHSO2R,
-aryl, -substituted aryl, -CH2(aryl) N substituted aryl), -CH2NH2,

- CH2ZNHCOR, - CH2NHCONHR, - CH2NHCON (R) |2, - CH2NRCOR, - CH2NHCO2R, - CH2CONHR,
-CH2CON(R) 2, -CH2SO2NH2, -CH2 (het esgtyglyl) , -CH2(substituted

het erocycl yl ), -(het erocycl yl), or -(substituted heterocyclyl). 10. A
conpound havi nF§F  ornula: FA OY wherein: X-Y is NOor ON providing
an isoxazol e of fL¥eb¥ecHESOXazole.ring;, W 01 /12621 0 T T 1 I A A ¢ e

I 111 PCT/11S0OQ 22445
PG is hydrogen or a nltrogen protecting group,

R! is H, T -R, Or T -Ar’;

R is an aliphatic or substituted aliphatic group;

n is zero or one;

T is C(=0), COz, CONH, S(0O)z, S(0O):NH, COCH; or CH;; and

each R? is independently selected from hydrogen, -R,
-CH,0R, -CH,0H, -CH=0, -CH2SR, -CH,S(0)2R, -CH(C=0)R,
_CH,CO;R, -CH;COzH, -CH,CN, —-CH;NHR, -CHoN(R)z, -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, —CHZNRCOR, -CH;NHCOzR, -CHzCONI{R,
-CH,CON(R),2, -CHzSO.NH;, -CH;(heterocyclyl),
-CH; (substituted heterocyclyl), —(hetefocyclyl), 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;



LMS 8- Ais Nor CH Gis R aryl or substituted aryl; Ris aliphatic

or substitutggy@dphatic R2 is sel m - RperfadddfdReas- CH2OH,
-- CH2CQ2H, - CH2CN,
- CH=NNHCOR,

-CH=0, -CH2SR, -CH2S (0) 2R, -

-CH2NHR, -CH2N (R) 2,

- CH=NNHCO2R, -CH:NNHSOZR, -aryI -substltuted aryl, -CH2(aryl),
-CH2(substituted aryl), -C|—|2NH2, - CH2NHCOR, -CHZNHCO\IHR, - CH2NHCON (R) 2,
- CH2NRCOR; - CH2NHCO2R, - CH2CONHR, - CH2CONERy 2r - CH2SO2NH2,
-CH2(heterocyclyl), -CH2 (substituted heterocyclyl), -(heterocyclyl), or
-(substituted h erocycl é})( and Rl is selected from hal ogen, NH2, SR, or
S02R;  provi ded H&t MR it her than Br or O when Ais CH 11. A

pharmaceutical eoRRORIt &yl CRLbstIGuEE JWunt of a conpound according any
one of clains 1-8_ effective to inhibjt JNK, _and a pharnmaceutically .

acceptabl e carrBeds 22iPPa%iq REdSHBFC5wAS adimhafikase state or condition

in mammal s that g2s; al endalegdrPom tﬂﬁrogﬁﬂt Wk ! hcrgoR! af@t,Brki Dagey,
i nhibitor, conprising adm nistering t mammal i.n need of such a

treatnent a ther apethzPRal +&H254P Fot rﬁgzﬁ-'m?ﬂﬁt ofF L QBnpdtidCdt: fornula 1: O
-NHR X~z Y| ok 12@,,_?7 Iidﬁzkl(h}zj | I_JchLNLbﬂll | d}iJNINhRI AN

PCT/ US00122445 * C LM & - “wherein: x-Y-Zis selected fromone of the
~CH=NN(R)a, -CH=NNHCOR, —CH—NNHCO;_R ~-CH=NNHSO,R, -arvl,
~gubstituted aryl, -CH{arvl)., -CHz(substituted arvl},

~CHoNH,, -CHaNHCOR, -CHNHCONHR, -CH NHCON{R)a,

-CH,NRCOR, -CHaNHCO;R, ~CHRCONHR, ~CHCON(R}2, ~CH2SO;NH;,

~-CH, (heterccyclyl), -CHr(substituted heteroccyelylil,

fol | ow ng:

- {heterocyclyl), or -{substituted heterocyclyl);: and
R! is selected from halogen, NH,, SR, or SOsR;
provided that R' is other than Br or Cl when A is CH.

i1l. A pharmaceutical composition comprising an
amount of a compound according any one of claims 1-8
effective to inhibit JNK, and a pharmaceuticaily

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:

q O—NH—R'

X\Y,Z .



NCR2 0. RR NNNR3B R N~CR2 1J YR3 ; is H CONH2, T(,)-R or T()-Ar
2, Ris avpalighatic or subst group PCT/BS0BRIMAs5 Or one;, T
is C(=0, C02, CONH, S(0)2, S muﬂmﬁlimmim each R2 is
i ndependent|ly sel ected from hy r-0gen, .- CHZO—I, -CH=0, -CH2SR
-CH2S (0) 2R, -CH2 (GO R  -CH2CO2R, -CH2CO2H, -CH2CN., -CH2NHR, - CH2N
(R 2, -CH=ENOR, -CH=NNHR, -CH=NN(R) 2, -CH=NNHCOR, - CH=NNHCO2R,
- CHENNHSO2R, -aryl, -substituted aryl, 8C7,F|2(aryl) -CHZ (substituted aryl),
- CH2NH2, - CH2NHCOR, - CH2NHCONHR, - CH2NHCGON (R) 2, -CH2NRCOR, - CH2NHCO2R,
- CH2CONHR, Cugggﬁl LR 2, -CH2S2NH2, - CH2 (heterocyclyl) ,

e

-CH2(substitute terocycl yl), -(heterocyclyl), or -(substituted
het erocycl yl) ?i—efaﬁhlﬁissebeqtmﬁeﬁemdemd! yo& ditec tfed 1owang hydr ogen, R, COR,

CO2R or S(0)2R, Gis Ror ArI Arl is aryl, subst &yted aryl,, aral kyl,
substituted aral kyl HJ,QA ONy SHB3t i t het & lyl, wherein
Arl is optionally fus to a p rtlaIIy unsatur gged or fmidly, unsaturated

five to seven nenbered ring contal ni ng zero to three heteroatons; QNH is
or A X ~~NH N er H zoptional ly replaced by R3; Ais
N or glffzégl ‘%ﬁ’i) hﬁ‘ﬁ f% A PCT/ [ TS00/ 22445

an alJ.phatJ.c or substituted aliphatic group;

n is zero or one; '

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

each R? is independently selected from hydrog.en, -R,
—CHz-OR, -CH,0H, -CH=0, -CH,SR, -CH;S(O)zR, -CH;(C=0)R,
-CH;CO;R, -CH,CO;H, -CHCN, -CHzNHR, ~CHaN(R):, -CH=N-OR,
_CH=NNHR, -CH=NN(R)z, -CH=NNHCOR, -CH=NNHCO:R,
~CH=NNHSO;R, -aryl, .—substituted aryl, -CHz(aryl),

-CH; (substituted aryl), -CH;NH;, -CH;NHCOR, -CH,NHCONHR,
-CHNHCON (R) 2, -CH;NRCOR, -CH;NHCO;R, -CH;CONHR,
-CH,CON(R)>, -CH,SO,NH,, -CH;(heterocyclyl),

-CH; (substituted heterocyclyl), —(het;_e_;:'ocyclyl') , or

- (substituted heterocyclyl);

cach R® is 1ndependent1y selected from hydrogen, R, COR,
COzR or S(O)zR

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;

/CA\/ENH > /(AC;)N)\NH ;

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

O-NH is

A is N or CR3;



Ti is CR3, 0, S, or NR3 Ar2 is aryl; substituted aryI het er ocycl yl or

substituted hﬁ ? ﬂF%cl yl, wherein i‘@ ﬂEiﬂE fuseq,ctrﬂ ﬁmﬂg{stl ally

unsat urated or y unsat urat ed rrbered ring cont ai ni ng
zero to three heteroatons; wher Sl1tutable carbon atomin Ar2,
including .the fused ring when present, is optionally and independently
substituted by halo, RR, OR SR -0OH N2, CN, NH2, NHR N(R)2, NHCOR,
NHCONHR, NHCON(R) 2, NRCOR, NHCO2R, C02R-8882H, COR, CONHR, CON(R)2,

S(0) 2R, SONH2, S(OR, SO02NHR, or NHS(O 2R, and wherein each saturated
carbon in the fysed rlpg is-further, optionally and independentl
substituted by *01S=8R —HR: 2RNBS =N OR SNNHCOR, =NNHCO2R, >:/NNHsozR,

or =NR; and vvhere|mzeaghaﬁypstguwtgaﬁeemlgmgeneaémyﬂﬁr 3dxis optionally
substituted by R S(O 2R, or hod of , cl ai m 12 wherein
the disease state %@%H%?Qtww%&&mﬁ%%% 1r‘3nﬁPB?‘E‘réﬁ B OINK 14

The nmethod of cl ai Mded WoekehariB 19 GR88Cutsted Ve el ety Tuatuphlagmat ory
di seases, autoi mune di seases, destructive bone disorders, proliferative

di sorders, infectfHis t@ §é‘é%%§“%ﬁédé§éﬁé?°&ﬁ%@lﬁgs%§° tRreer gi es,

reper f usi on/ | scherg@cér@aggﬁgke heart attacks, angiogenic disorders, organ
hypoxi a, vascul ar hype pIaS|a cardi ac hypertrophy t hr pnbj n- |nduced
pl atel et aggr eg¥EEALBr 2% h EHUPFBASU ERIRIG: CArEEN I 18 Bicne | IRCLYAARSr y

cyt oki nes. Vm)01/L§§2¥ugeélfiﬂdIwh%hlbkéséﬂdl i¥ bbthbnd1ly g/ USnni 22445 *

CL MS -89- 15. The nethod according to claim12, wherein said
lndependently substituted by halo, R, OR, SR, OH, NO;z,

CN, NHa, NHR, N{R)g, NHCOR, NHCONHR, NHCON{R};, NRCOR,
NHCO,R, COsR, COH, COR, CONHR, CON(R}z, S{0);R, SONH;,
S{O}R, SO.,NHR, or NHS{D);R, and wherein each saturated
carbon in the fused ring is further optiqnally and
independently substituted by =0, =S, =NNHR, =NNR, =N~
OR, =NNHCOR, =NNHCO;R, =NNHSO;R, or =NR; and

wherein each substitutable nitrogen atom in Ar® is
optionally substituted by R, COR, S(O)QR,'or CO2R.

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,
infectiocus 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.



method is used to treat or prevent an inflammatory disease selected from
acut e pancrwsdiihég, chronic ﬂm W{Sﬂ@ ma, all er gitBesonRiggsdul t

respiratory distress syndrone ccording to claim 12,
wherein said nethod is used toxtr an aut oi mune di sease
sel ected from gl onerul onephritis, rheumatoid arthrltls system c | upus
eryt hemat osus, . scl erodernma, chronic t roiditis, C?aves' di sease,

aut oi nmune gastritis, di abet es, aut oi e henDIytic aneni a, autoi mmune
neut r openi a, thronbocytopenia, atopic dermatitis,. chronic active

hepatitis, nyasthegia gﬁﬂ'ﬁetﬂ'%]tqo‘&b‘i $h eéé’séfam haf | GHOBLAL Vs

di sease, ulceratlve colitrs ase, psoriasis, or gra vs host
di sease. 17. Tethedt hedused orali trmpatto oxl arerv&rzt; arhemdilangatdry net hod i s used

o Lreal or PLAVEILAUESHIURING B, dlaordars el spbed,Lrom

osteoarthritis, €0porosrs or orma-r el one di sorder.

18. The net hocbaaxccreadmgstoas:ttlanan bl;l.em;eee: s aEdhltmeehpilratomysed to treat
or prevent a py.ol .0l %erat)éggr d| sease sel ected from acute nyel ogenous

| eukeni a; * chr oM =& ?ryef genous | eukem a, netastatic nel anoma, Kaposi'
sarcoma, or nultiple nyeloma. 19. The nethod according to claim 12, V\,herei n

said nethod is us tontreat ,ors preve t euro nerative_ dise
sel ected from Al zhggmer'm% d?esté};léleacls or° & g’msggée heo\‘?ﬁ/lo roaﬂ%e

| at eral scler m&i:&pdl-lﬁmtms\gi a s:r‘éetoani:lﬁﬁéderiﬂhrﬂhutbmme ldilsebse

PCTI USOQO 22445 ease,. cere schem Ly Qg degener.ative di sease
caused by tratfr?&tel ke g f ?T/ g]gci ﬁﬁflspiﬁeuro? ‘oXi C|ufny 8?‘8 AEBAES20. The
met hod accor disygtemicl hipas Brywwhematnsss) dscleroderma, chronic

thyroiditis, Graves’ disease, autoimmune gastritis,
diabetes, autoimmune hemolytic anemia, autoimmune
neutropenia, thrombocytopenia, atopic dermatitis, chronic
activg 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
meched is used to treat or prevent a destructive bone
disorders selected from osteocarthritis, osteoporosis or

rmultiple 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.

19. The method according to claim 12, wherein said
nethod is used to treat or prevent neurodegenerative
disease selected from Alzheimer’s disease, Parkinson’s

disease, amyotrophic lateral sclerosis, Huntingtonfs



method is used to treat or prevent ischemal/re rfu5|on I n stroke or
nmyocardi al igg renal |scheglmmr“ﬂﬂ!“‘ ﬁ E% or ga sOr

t hr onbi n-i nducegm aze{t el et aggreg l “ t hod accr}(()’ir}éﬁﬁ%i ?‘o claim
12, wherein said method is used to treét or prevent'a condition associ ated
W|th T-cell activation or pathologic i mune responses. 22. The net hod
according to claim 12, wherein said nethod is used to treat or prevent an
angi ogeni ¢ di sorder selected from solid-geors, ocul ar neovasculi zati on,

or infantile haemangi onas. 23. The nethod of claim 12 wherein the disease
state or condition is alleviated by treatnent with an inhibitor of a
Src-fanily ki nasdseasge. Terrehmaiodsecheniaion zsuméff:mrmnmvm désease state or

condition is hy n por osi s,
cateoar thriti s ayastchl rabstnintry, qIURERER D AR B O
arthritis, |ﬂf&@@naﬁery bowel disease, multiple scler05|s, psori asi s,

| upus, graft vs. host disease, T-cell nediated hypersensitivity disease,.
Hashimoto's thyroiditis, @uillain-Barre syndrome, chronic obtructive
pul monary di sorder, 2@ontTiot meehowt a¢¢@:dimancer¢1£!aga2,swﬁbseasesaﬂm

01/ 12621 1 IIIIIIIVI RY/H Y/ PCT/ US00/ 22445 C L -91-
ast hma, ischemC ghoclraeper usél 58 fl:nf%%y g?ﬁ?cls 5%%%5 mpefousl%on

dermatitis, or dhl stgoke rdy miviocardial 1schem1a, renal ischemia, heart
attacks, organ hypoxia or thrombin-induced platelet

aggregation.

21. The method according to claim 12, wherein said
methed 1s used to treab or prevent 'a condition assocliated

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

inhikbitor of a Sr¢-family kinase.

24. The method of claim 23 wherein the disease
state or condition is hypercalcemia, restenosis,
hypercalcemia, osteoporosis, osteocarthritis, 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.



