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an individual kinase can be involved in more than one signaling event. These kinases
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are often cytosolic and can translocate to the nucleus or the ribosomes where they can
25  affect transcriptional and translational events, respectively. The involvement of
kinases in transcriptional control is presently much better understood than their effect
on translation as illustrated by the studies on growth factor induced signal transduction
involving MAP/ERK kinase [Marshall, C. J. Cell , 80, 179 (1995); Herskowitz, I. Cell
» 80, 187 (1995); Hunter, T. Cell , 80, 225 (1995); Seger, R., and Krebs, E. G. FASEB
30 1., 726-735 (1995)].
While many signaling pathways are part of cell homeostasis, numerous
cytokines (e.g., IL-1 and TNF) and certain other mediators of inflammation (e.g.,
COX-2, and iNOS) are produced only as a response to stress signals such as bacterial
lipopolysaccharide (LPS). The first indications suggesting that the signal transduction
35  pathway leading to LPS-induced cytokine biosynthesis involved protein kinases came
from studies of Weinstein [Weinstein, et /., J. Inmunol. 151, 3829(1993)] but the
specific protein kinases involved were not identified. Working from a similar
perspective, Han [Han, et al., Science 265, 808(1994)] identified murine p38 as a
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WO 03/088972 PCT/ US03/ 12127 ki nase which is tyrosine phosphorylated in
response to LPS. Definitive proof of the involvement of the p38 kinase in
LPS- st i mavatoadsssignal transduction pathway | eading to thecirnises/sieon of
proi nfl ammat ory cyt oki ne biosynthesis was prOV|ded by the independent

i I 9 as 5
the- ot coul akBEse ShRATE DRSS b utala f regpobtt i Pa it freaant & e
di scovery of 1nvi@3®rr(emépfr@d pB& kireee tsL KSR tlateddighpl parsdiictanh ;mthrm;ﬂggdégg a; .
the. prot ot 3pch@%i“n&%"“’mﬂfﬂ%@fé‘hﬁéo%%%@ﬁgﬁﬂﬁﬁﬁs Hes P diEhe O hes <

e pr
human rmnH@;?P@éieaftdlé‘iSWé"é’rﬂ r@ﬁﬂ@iﬁe by Lep Elgeo o QJNM&Egé'{ZLéBQ(IQ%)bBS | nt .
!Jn I lrJTTrIuanoﬁJhafHWﬁole&]gﬁﬂ)mget £ 28396128 LF aﬂgﬁlf%se H]I aﬁh% K egt;éts 'Tiﬁbtd}’scb%r?'ar el
h 0 C

monal s N v, PR Bl B S EHRe BEpRE f%%héwmuqfﬁ?’y/oré%ﬁaa@ﬂsssﬁg? tha
CSBP/ p38 i s mtenélanfmaienyewoaipobandﬁaﬁewmm&{&&%mzmm &ieﬁ?ﬁ?tﬁﬁ@é)&eﬁiﬁﬂm % f ?he
anal ogous. m Fiageobo b Aed R Al R moBachet. 15 Stress
signal's, i ncPQMPlﬁgatLOPSm @@éOWth Bﬁma{bﬁreyeboyt alla. dehmumﬂmnh& 107)) i ght an

snmotic re m; SE8vikPELd H‘rﬂé |n turn
Bhosphorf/({ ate (] M%%&gg%?ﬁr eo‘rflll%ﬁe 180 an r05| ne r%ggal suI ting in

CSBP/ p38” act GRS Ay v e6%6,H406 998Kn
identified as dowhss ﬁW?mMUI1@ﬁmh&fC@EF?§% %ﬁé‘gme{lé}altl&ﬁﬁe% JInvolved

h h | ate h shock protein
8 oalflg t ?re)e/lmas%bssﬁregﬁ &8P WSM“?@U%@&H&’SE%% Wab@]@l tq 3 lggelyki nases
(M1, cl/2, NBHdpepdemic! HR/Aplogods imtagaﬁaatpfhthedlpr(ﬁtaﬁltlﬁﬁase ((1(217@3 kmdygfgsc?%-gzz

ways. requ

gpgsﬁf?ga \s/g}?ég'ﬁgﬁ%%ﬂﬁn%lg\%&% L?SQg ea?@“ﬁﬁ%ﬁy c&fﬂlﬁl %’a ’ﬁ]\éhgwr ates
for ~p38 |i s¥EWlSISHoE, acrté/atq{vmwedpsu[e@mfmm GSBPTp?GSrl\dhlcEai tuanbd»sphorylate 2
353-361( 1997 sSR! %éﬁﬁbhrebnn%ﬁ@ an@tyrBbine E@?f%ﬁﬁﬁ% in E@%‘P@% CPCPV%H)’DI nos. -9,

397, nown, howev
nghl g?? ing I kfrlﬁffﬁ 2 aps N PISAP Kinnsea haﬁﬁb@ﬁmldqmt“(e@a&ﬁo@ﬁmnand SB

203580) al s csuﬁﬂmtasaﬁ-‘@ﬂﬁwpswhtmn $urn ho@hwﬂﬁe lﬁé‘e&'sﬁ&}k @(Bt% f;r % ﬁ 'ngg?t g g y

Elr(rjlgglen%ailg @w%e %ﬁ%v@ih%’hgfﬁﬁﬁ’r §tr*ltﬁgelmﬂﬂlfl t?(belﬂhﬂﬁiﬂ@&’létﬁérté‘sﬁ?lgon of
VCAM 1 on en@@udﬁekmaﬂes (;Mlnks/?. MEK ITNEad PIHA(KQdmd REaSBREbY Fatdre (CROP,

tivation t rmlaedsnthels of
28I : \égenasquﬁpysﬁgirr% ysi n. Theéfequ%lg%f&iae ?ﬁglaaryéllgp “éaya |f%ifte t hat
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2?2 ﬁ?é?ég??m tali %ﬁ%ﬁ@eiﬁﬁr Balué%»leEyZ é RPaPReBY7.01998bI |'s, such as
monocyt es or nacVédtagksowd, lhodvever, is that in addition to inhibiting IL-1 and TNF,
CSBP/p38 kinase inhibitors (SK&F 86002 and SB 2035 80) also decrease the synthesis
of a wide variety of pro-inflammatory proteins including, IL-6, IL-8, GM-CSF and
COX-2. Inhibitors of CSBP/p38 kinase have also been shown to suppress the TNF-
30 induced expression of VCAM-1 on endothelial cells, the TNF-induced
phosphorylation and activation of cytosolic PLA2 and the IL-1-stimulated synthesis of
collagenase and stromelysin. These and additional data demonstrate that CSBP/p38 is
involved not only cytokine synthesis, but also in cytokine signaling [CSBP/P38 kinase
reviewed in Cohen, P. Trends Cell Biol., 353-361(1997)].
35 Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological
substances produced by a variety of cells, such as monocytes or macrophages. IL-1
has been demonstrated to mediate a variety of biological activities thought to be
important in immunoregulation and other physiological conditions such as
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Interleukin-8 (IL-8) is a chemotactic factor produced by several cell types
including mononuclear cells, ﬁbroblaéts, endothelial cells, and keratinocytes. Its
production from endothelial cells is induced by IL-1, TNF, or lipopolysachharide
(LPS). IL-8 stimulates a number of functions in vitro. It has been shown to have
30 chemoattractant properties for neutrophils, T-lymphocytes, and basophils. In addition
it induces histamine release from basophils from both normal and atopic individuals as
well as lysozomal enzyme release and respiratory burst from neutrophils. IL-8 has
also been shown to increase the surface expression of Mac-1 (CD11b/CD18) on
neutrophils without de novo protein synthesis, this may contribute to increased
35 adhesion of the neutrophils to vascular endothelial cells, Many diseases are
characterized by massive neutrophil infiltration. Conditions associated with an

increased in IL-8 production (which is responsible for chemotaxis of neutrophil into
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Other pyrido[2,3-d]pyrimidine containing pharmacophores having varying

25  pharmaceutical, insecticidal, and herbicidal activity may be found in the art, such as in
WO 98/33798; WO 98/23613; WO 95/19774, now US Patent 6,265,410; WO
00/23444; WO 01/19828 (published after the filing date of this application); US
5,532,370; US 5,597,776; JP 2000 — 38350; WO 00/43374; WO 98/08846; and WO
01/55147 (also published after the filing date of this application).
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 demonstrates the p38 kinase cascade.




Figure 1 denonstrates the p38 ki nase cascade. -4 WD 03/088972
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productlon of IL-6 in a mammal in need thereof which comprises administering to said

mammal an effective amount of a compound of Formula (I) and (Ia), and Formula (II)

20  and (IIa).

This invention more specifically relates to a method of inhibiting the
production of IL-8 in a mammal in need thereof which comprises administering to said
mammal an effective amount of a compound of Formula (D) and (Ia), and Formula (IT)
and (ITa).

25 This invention more specifically relates to a method of inhibiting the
production of TNF in a mammal in need thereof which comprises administering to
said mammal an effective amount of a compound of Formula (I) and (Ia), and Formula
(I) and (I1a).

Accordingly, the present invention provides a compound of Formula (I) and
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R3 (l) or R3 (la) wherein -5 WD 03/088972 PCT/US03/12127 R is an
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het er ocycl |R3 is aiglpfloélk}d), @ 3 mecyobratkyl Wb s cheyrclaagk yd@ t Laatietl) aryGeni@ing an
addi ti het m r : i,S jogen,
C1-10 aftkyl - e3o5 AT BERRAn T R A oM p R G HROT:
aryl C1-10 al kyﬁ01etb}e€vﬁfcﬁaﬂiodbt1&rarél61bt&frﬂﬂyy\hl@imftéﬂ al kyl , wherein each of t hese
20 i eties Rt gflmlidggs ﬁéﬁﬁ& 'sélHétS&’fmﬁ% d%@x s Qﬁb%hﬁ@ed)r

4 a y
optionally st stl uted t1ona te ryl
optional 'y sulisit4 PWE@PHP%IWGPWF“%“QQD -7RRY8log Iﬂ&?’gk’?&fﬂgfg B‘H )|y
sel ected fromg M@ﬁﬂ%ﬂb@tﬁu@dh ﬁézinonﬁﬂ ¥ Subbrute@Rey1-S_ a2, or R4 and

X 15 NR10) i SO HEOE ?%Ff?@e@aaa@é‘f%dﬁﬁé?p%ﬁm o val e of

1 to 10; m i %u&ﬂ@dite&ﬁetkf&?&ﬁf rlﬁ'g%‘ﬂm Pm¥ébel, Which ridig o%i‘lonéll}i Sonthify ardn

| nteger havi n%fiﬁ’m\(’)ﬁallh% e?%a[t%m s8 ?58 fro‘%"?o%réeﬁ %ff%%gglél r sulfur; or a

pharmaceuti cal'Ty acce her eo 88972 PCT/ Us03/ 12127
Rg is hydrogen C1-10 alkyl C3.7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl,

aryl, arylC1-10 alkyl, heteroaryl or heteroarylC1-10 alkyl, wherein each of these
20 moieties may be optionally substituted;
Ro is hydrogen, C(Z)Rg or optionally substituted C1-10 alkyl, optionally substituted
aryl or optionally substituted aryl-C1-4 alkyl;
R0 and Ry are independently selected from hydrogen or C1-4alkyl;
X is Rp, ORp, S(O)mR2, (CH2)nNR10)S(O)mR2, (CH2)nN(R10)C(O)R2,
25 (CH2)nNR4R 14, or (CH2)nNR2)2;
X1 is N(R10), O, S(O), or CR1oR20;
nis 0 or an integer having a value of 1 to 10;
m is 0 or an integer having a value of 1 or 2;
q is 0 or an integer having a value of 1 to 10;
30 Zis oxygen or sulfur;

or a pharmaceutically acceptable salt thereof.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Anot her aspect of the present

i nvention provides for the conmpound of Formula (Il) and (Ila): RR NN O
N 5~X O NN oxo88922 (11) or R3 (Ila) 5 wherein Rl is thePediEIy1NRA;, R2 is
hydr ogen, C1-10 al kyl, C 3-7 cycloal kyl, C 3-7 cycl oal kyl al kyl, aryl,
arylCl-10 al kyl heteroar I heteroar,lCl 10 allcyl, heterocyclic, or a
het er ocycl y 1 P A SCRIF TIGNOL THEINY, @i es” are all optionally
substituted, or Rzndtﬁertalapedﬁefﬂfe ré@ﬁﬁﬁﬁ%@p@m@d@@ f{ he)coApbundsf Formula
C(Al)(A2)(A§ﬁ (fltils an optlonally substituted C 1-10 alkyl; A2 is an
optionally Bg? MPed c 1-10 al kyl'; A3 is hydrogen or hs an optlonally
substituted Cl-10 alkyl; €% R3 is an Cl1-10 al kyl, C 3-7yd¢ycloal kyl, C 3-7
cycl oal kyl C 1-4al kyl aryl Cl-10 al kyl, het heteroarlel 10
al kyl, heterocycli a erocyclyl C1-10 alky = oy TVlehich noi eti es
are optionally su Jeq/,RA and R14 are each ndep ndgﬂlg% sel ected from
hydr ogen, optio NSubsfyTt utyed Cl1-4 al kyl, tituted C 3-7
cycl oal kyl, C 3-7 cytl oal kyl C 1- 4a|ky| 20 optlondlly substituted aryl, or
optionally substitut®d aryl-Cil-4 ? , or R4 and RR14 together( jh the

ni trogen_which they are attached 3rn1an optionally substituted
heterocyélic ring of 4 to 7 nenbers, which ring optionally contains an

addi ti onal hﬂk@ﬁ@aton1selected from oxygen, sulfur or NR9; R6 is hydrogen,

Cl1- 10 al kyl qg ‘%X% heterocyclyl, heterocyclyl Ci-loalkyl, 25
aryl arleJl.{ al ér oar | or heter oaryl Cl- 10 al kyl, wherein each of
y

these noi eth2ds ﬁﬁf@gﬁ‘é Q)lpﬂd) akkxl, I(%/3-§&B§110ﬁ]tkﬁ¥ &3- 7R901|081kﬁ§ﬂdif}d;gﬁéﬂ,’ agl@)R6 or

optional |y subgkitt ldét@ﬂ)a@l Hé@erabﬂyx(t @E!k'yp mledekdeyél&tb%} hhiterst c@[djd ﬁ'élkyl
optional |y SUbStI 5’ R20 are | n epen &

d.ary
sel ect ed’f rom Y d‘g“r‘u *b?mtﬁﬂe%qe@ °p¥136a1 %“@S 1R6) PTRRY Is tag pypletyy Rd) ,

N( Rd) C(Re) ( Rd)Xl@@ﬂfR@O)@(RP)XAW)M) 36@(%)(%)@%00)5 H&Fﬂ fj ngj_ E‘g : 2 an

aryl or het i ptiona ;
hydr ogen, 115 P{l&{‘%’-"ﬁm@étﬁkﬁteédc} ) AP o -2 alkoxy, S(OnCLl-2 alkyl:
A2 is an optlonally substltuted C1. 10 alkyl;

hl.l‘_‘

i

A3 is hydrogen or is an optionally substituted C1_1¢ alkyl;

15 R3isan Cy.10 alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC 1_galkyl, aryl, arylCq_1
alkyl, heteroaryl, heteroarylC1_1 alkyl, heterocyclic, or a heterocyclylCq.1¢ alkyl
moiety, which moieties are optionally substituted;

R4 and R4 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted C 3.7 cycloalkyl, C 3.7 cycloalkylC 1_galkyl,

20 optionally substituted aryl, or optionally substituted aryl-C1.4 alkyl, or R4 and
R14 together with the nitrogen which they are attached form an optionally
substituted heterocyclic ring of 4 to 7 members, which ring optionally contains an
additional heteroatom selected from oxygen, sulfur or NRo;

Ré is hydrogen, C1-10 alkyl, C3.7 cycloalkyl, heterocyclyl, heterocyclyl Ci-10alkyl,

25 aryl, arylC1.-10 alkyl, heteroaryl or heteroarylC1.1( alkyl, wherein each of these
moieties may be optionally substituted,

R9 is hydrogen, C(Z)R¢ or optionally substituted C1.1¢ alkyl, optionally substituted
aryl or optionally substituted aryl-C1.4 alkyl;
R10 and Rp( are independently selected from hydrogen or C1._4alkyl;

30 Y is CRp)RA), C(0), NRa), NRGC(R)(Rg), oxygen, OCR)R), S(O)m, or

S(0)mCRARY);
Rp is an aryl or heteroaryl ring, which ring is optionally substituted;
Ry, is hydrogen, C 1.3 alkyl, NR¢, hydroxy, thio, C 1.5 alkoxy, S(O)C1.7 alkyl;
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-7 WD 03/088972 PCT/ US03/ 12127 Rc is hydrogen or C 1-2 alkyl; Rd is
hydrogen or C 1-2 alkyl; Xis R2, OR2, S(OnR2, (CH2)nN(R10)S(O nRz2,

(CH2) nN( RYO)e0839R2, (CH2) nNR4AR14, or (CH2)nN(R2)2; 5 X1 PSTN{SRL®127 0,
S(Om or CRIOR20; n is 0 or an integer having a value of 1 to 10; mis O
or an integer ,hglvi.n)% | ue ﬁ< 1 or 2, gqis O or an integer having a

val ue of 1 tieBlyds e1i1§r Wyg@%Ybr sulfur: 10 or a pharrmaceutically

accept abl e isHyHﬁfge@br CThe alkygsent i nvention is directed to novel

d
S"Eﬁi‘r’r”mieﬁt TP B ORIl T BCIRS  ecogni 2ed.
t he di fference(@égh@ﬁhhqnpb(ﬂf@nN{Rﬁarnul a (1) and 15 (la) and that of
Formul a %”)Xﬂﬁ%l(@lﬁg)o’l)g(gzﬁ“ %@Rz?%aturatl on of the pyrido-7-one ring.

The respectiv are the sanme for both groups within
the For rrulaustO&&IahimkgerhamﬁgaarWelofalrm Il0a. For purposes herein, everything
applicable t is (E?f%l"n?er%¥ha\h Be%??'ok?abl e to Fornmula (la) unI ess

ot herwi se indica

|ng app icable to Fornula (I1) is also

applicabl e tCDISF@mrrmllategﬂI@)fmgrﬁ ue g0l ©t19er wi se i ndi cated. Suitabl y, for
conmpounds  ofz [y, X?gé@oﬁglﬂﬁlrand q a) Ri |s an aryl, or heteroaryl ring,
which ring is o onal | ubst | The. R aryl or heteroaryl rings may

be subd®i tpﬂré‘d’héﬁéa‘@l*‘“??éyé‘c?‘? es teEPEbly 1 to 4 tines, independently,
by substituents selected from haI ogen, Cl-4 al kyl, hal o-substituted-Cl-4

al kyl, cyano, nit CR10R20) VNR:
( CRLOR20) vC( 2) O?th e R Efﬁfgﬁéfﬁ? e&glreé?%%@%qﬁg%}%&é@%@@ At 08 o oRs,
( CRIOR20) v ORByd th@&E(? FRmla (NRMGO( ) R 2, pharmmmu@(y@)cgmahi@ sdlethatsiof:, R1 is
gp ?r;?’/la trrFlrrgéél %Jllfrﬁé Fea@ﬂﬁ?e%é@?&é’d e[k)cﬂﬁ@ hed fﬁ& eelp&%hﬁiﬁhk ég Fﬁﬁgﬁc i % (Iglh‘fli@ld Ongo
More prdfer a(llﬁ))ﬁndtth?é Ogﬁéﬁwla I(H}]@ldi ¢! a%hg%mﬂhwwmrﬁlqwt e pyridgyy-oge 6‘6%1 tion,
(2)r dld fslubst i Thetrespeictivd Re, Ry 4X apdBp ti¢rors, arsthelsams f@-Hoithy growps withinheo,
4-di fluora l.-4- {1 X tri-subst.itut int

2,4, 6-posit |%Hmé‘l?clﬁnﬁfs% HASt@CFrl:ég ?Por%?rr pﬂ%ﬁ?@% e%elbreg"fegg]?ljélg aBﬁE‘iﬂa&}eﬁgnt is
3 ub_stl Eptl Oerifnulah(EI) Bhasoydpplitdbge forF drinaladIgamidss othersise mdisited, adnd  a hal ogen

erivative, t
S0 o subst i VeDRE ettt a IR 1T A PRI Bt uese, e

ring is 2ot ath¢ratdeaddicatethe  phar macophore via one of the het er oat ons, ' such
as nitrogen to f oguitadly; i@ @athotuhdidof Formula (1), and (Ia), Ry is an aryl, or heteroaryl

ring, which ring is optionally substituted. The Ry aryl or heteroaryl rings may be
substituted one or more times, preferably 1 to 4 times, independently, by substituents
selected from halogen, C1-4 alkyl, halo-substituted-C1_4 alkyl, cyano, nitro,

25 (CR10R20)vNR4R14, (CR10R20)vC(Z)NR4R 14, (CR10R20)vC(Z)ORS,
(CR10R20)vCORg', (CR10R20)vC(O)H, SR5, S(O)R5, S(O)2R5, (CR10R20)vORS,
ZC(Z)R11, NR10C(Z)R11, or NR10S(O)2R7.

Preferably, R is an aryl moiety, more preferably a phenyl ring, optionally
substituted one or more times by halogen, C1-4 alkyl, or halo-substituted-C1-4 alkyl.

30  More preferably, the phenyl ring is substituted in the 2, 4, or 6-position, or di-
substituted in the 2,4~ position, such as 2-fluoro, 4-fluoro, 2,4-difluoro, or 2-methyl-4-
fluoro; or tri-substituted in the 2,4,6-position such as 2,4,6-trifluoro. Another
preferred embodiment is substitution of the phenyl ring in the 3-position, such as with
a halogen derivative, producing a 3-position, 2,3-disubstitution, or a 3,4-disubstitution.

35 - Preferably, when R is a heteroaryl moiety, the ring is not attached to the
pharmacophore via one of the heteroatoms, such as nitrogen to form a charged ring.
For instance, a pyridinyl ring would be attached through a carbon atom to yield a 2~, 3-
or 4-pyridyl moiety, which is optionally substituted.
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[ i di [ tomto
For instance, a ridinyl ring would be attached through a carbon a
yield a 2-, 3- oPy4-pyridyI noi ety, which is optionally substituted. -8 WO
03/ 088972WPD@3H&$808/ 12127 Suitably, v is 0 or an |nteger lraTiusg3/e212al ue of
1 or 2. Suitably, Z is oxygen or sulfur. Suitably, Ra' is C 1-4 al kyl,

- [ - 24 al kenyl , 4 | kynyl, C3-7 cycl oal kyl,
ggl_g i;gfg:alt llifaﬁ?l ,gu%?léy,?\lz 1la§?dy(?réf-lﬂteg‘frbﬁvﬁlgP?e‘f%i‘feo‘?itf]y‘?&?5 heteroaryl C 1-4
al kyl , het erocycl $hitatipt 2sosyegéryaGidfir.al kyl , ( CRLOR20) vOR?, .
( CR10R20) vS( O nR7 Suit4BRL 82 &) @1 WRISS(KARRbstiftfted @Bh%ﬁ?ﬁ%(@?}ﬁ%gl, @}d% Conal |
wherein the ) | ., aryl al Q/A tero&r%d(, Ef%g{oarél alll@ﬁ may ia optionally
subst it ut ed.agﬁ’ﬂlagﬁﬂcyf: l{%lrlg%ﬁﬁﬁ OB fe » 3¢ 14 allg cheterpayl, R1 i s
Y-Ra. 10 Bui h@lﬂioﬁr}’l@liﬁllg(lﬂb@téﬁd?dyl%@m_cwﬂﬁ@l~4 Nkﬁﬁ(@?%ﬁd?@bmgéxi/ggn,

r : [ , > 1-
arkyl) e Ryal BN EERIR RICY MOS8 PRI Ry e
i s hydrogen whe€inlth? aggtlkarhlalkyl SeSuddrsb hyteroReyliaficyh ey d@ptiohals shbeitately! -
Suitably, mis O or an integer having a value of 1 or 2. Suitably Ra is an

i i | ri optignal]y substituted heteroaryl
?Ptnlgon‘?’LLyonggtnﬁ#li%ﬁjﬁ%%{’{WMdgéﬁI?(tnrﬁ%’gaebﬁt %&@9:£Iﬁ¥§ane as fg(r) }Age
VS SR it ity A A N L AR e
\(Mlll) Ibieegpﬂlét@pgba?d)éggo iftoﬁt%l(@gﬁe_‘#&%mi ni ng substituent groups are the
same and for purPatedly, Reyiehpdmgend, i abl ekl INRL ) hyldeany, f}ﬁds,rmg_@alms{}@ss

i i ngt(j; i i | ect ed
therw se i a tably, R4 and R14 are each independently sel:¢
?rom hydr ogen, %mg%iiélhal,l K substituted Cl4 al kyl, optionally substituted
4 Yy

C 3- 7cycl oal kyl , 98 ey hydrasen on Gt epllyls- 7cycl oal ky1Cl- 4 al kyl ,

i i ' i - Cl- | kyl, or
optionallly subst iSuitably, Rk hpdro8@f b:003! Myisubstituted aryl-Cl-4 a :
RE)l and Rlz t oget her ng[ hd_t he?dgﬂ grogen%tjp ich they are attached may form
an optional |y subs#iably svisfearandaipeérhavingrgvabde of tar 2Z nenbers which ring

i onal | nt ai Shetahly Rylidi s apriahallyesvbrtiatea it eln@ &8 obtigMIRXNE&tegu! f ur
SPt :\I(I;gfjl 3)(; C(r)\ Cl4 al llzly&eg C3,-0$c cl 1c?;ilt kyl, C3-7cycl oalklel-ﬁl al kyl', aryl
and aryl -0 ]g?er%a[r}é ma;mjﬂ'& ?@?nﬁﬁwbﬁi@u@pﬁif%@pwn@mﬁ thestd as fvehor mor e
tines, prefdioapplp @ and (fp) Rji arpbardivepemygbnngsyashptdialbogen, such as fl uori ne,

; ; oo . i - | Galkyl; C
o Al B O o abitl Bl cias e e e oenon el Rormits () ks

500 m al ky! (L Hrindke R sHriteiaro, Thocempining sbryhosieramsmes trplsamabhofy!

al dehydes ( pfkrfabds heREinBpkBLBREo FUGH: Bemufzt QuRe: otﬁ&%vrfseaigdicated.

Suitably, R4 and R14 are each independently selected from hydrogen,

25 optionally substituted C1.4 alkyl, optionally substituted C 3.7cycloalkyl, optionally
substituted C 3_7cycloalkylCj.4 alkyl, optionally substituted aryl or optionally
substituted aryl-C1-4 alkyl, or R4 and R14 together with the nitrogen to which they are
attached may form an optionally substituted heterocyclic ring of 4 to 7 members which
ring optionally contains an additional heteroatom selected from oxygen, sulfur or NRg.

30 The C1-4 alkyl, C3_7cycloalkyl, C3.7cycloalkylC1-4 alkyl, aryl and aryl-C1.4
alkyl moieties may be optionally substituted, one or more times, preferably 1 to 4
times independently by halogen, such as fluorine, chlorine, bromine or iodine;
hydroxy; hydroxy substituted C1-10alkyl; C1-10 alkoxy, such as methoxy or ethoxy;
halosubstituted C1-1¢ alkoxy; S(O)m alkyl, such as methyl thio, methylsulfinyl or

35 methyl sulfonyl; aldehydes (-C(O)), or a ketone, such as -C(O)Rg, such as
C(0)Cq.10alkyl or C(O)aryl; amides, such as C(O)NR4R 14!, or
NR4'C(0)Cq.10alkyl, or NR4'C(O)aryl; NR4'R | 4', wherein R4 and R4 are each
independently hydrogen or C1_4 alkyl, or wherein the R4R14' can cyclize together

9.



C(O Cl1-10al kyl or C(Oaryl; am des, such as C(O NR4'R14', or

NR4' C(O d-10alkyl, or NRA'C(O aryl; NR41R14', wherein R4' and R14' are
each i ndwpendesirty hydrogen or Cl-4 al kyl, or wherein th@CRAUSRIL12Tan
cyclize together -9 WD 03/088972 PCT/ US03/ 12127 wth the nitrogen to which

th tt tQ f 5,to 7 i ich tionally, tai
on addi £1 onaripe pieShl Bpda By aF G Er RO 7 FepiBredaig ek ol kyl
C3- 7cycl oal kyptiongllycentaiisanggditipnaldieteroatamieplectpddigm ONEh casnayettioyIC1-gf hyl |
propyl , i sopamgylCs oyeitayityl, @t(% gwamgﬂgtﬂpmky@sﬁpdsmmIgaggﬁ,_%’hwt gd

Yy u

Cl1-10 al kyl, 5 such CFZﬁ:ngﬁl_ijl , or 3; an_optionally titate

aryl, such agrog?ﬁfgﬁﬁﬂp,m@’ Y logie Grieloprapyhaethylithalpsubsitaied (11 10salk¥, as

benzyl orS phewndtG]CFhePld) OF 4, lve SEF a8y bpticrally aﬁwﬁtihgemyﬁtsh%a%n?ﬂ, gPabe

substituted one tq t Limes t]al ogen; hydroxy; hgdroxy_ substituted

al kyl ; Cl- 10031119{6@%53%(“6?%%%9 aFHCR@S bergrb orplignethybh stherein dhese @yl 4 al kyl

grlri4n?, s ;.Iﬁ h esnthininghaoiiRes ﬂﬁhls@b@?@ésﬁ%cﬂo@ 6 ¥wvo tifﬂies@?@akfg@n%’ﬁ}%‘?oy?‘} ﬁnd
oget her : 0 rma. [ing, ~sui tab] :

rings i ncl udh%’*’f%ﬁﬁ‘g’?ﬁmﬁ%‘{ "ﬂf RCILY S SR, 5;5}.%5&9?8 DRI e,

mor phol i ne, §ﬂld’rat lsynprach asiy the NRAR Hy eewidCridadkylher €B3.fur). The ring

may be Hptional WHeatRt amidRl 4 RREHEF witBHR ditr8Bh cyRliaf £/ BRhY ridt Suifh

2

I mes
i ndependent | g‘ﬁgy hal ogen, such as fluorine, chlorine, brom ne or |§)éli ne;
hydr oxy; hyd )mngﬁl!ﬁql‘i‘qeub@cﬁquo@mﬁed to@areliflinepiperiding Ipiperyzinguch as

met hoxy or einbfptiplindlang thieRSihHolih i i%8% Yi | ch as
met hyl t hi o, qgjh T it inCluding Rlifig Yie sufb) M IF#ema@% i zed

t hyl sul.finyl or nethyl sulfonyl; ¢ €
ring (-Cc(0)%P H’Pag&%é%‘#@’ gre 9 %%Wﬁé%esopqefqr%y Aitpd times( mdrendestichy as
( (?) Cl- élo ?: lh@wge;r eh@s famoyine, mMinB;womiWieai@eBﬁdrﬁ hgéh%'x @ﬁﬁiﬁﬁw 20
I haepen n = . - K = 0a , Or
Cyel ol k] HAROB€] B kot tudl et orcl iV o sfmﬁ%faﬁ%wp ASH: opy!

C3- 7cycl oal k%( group, suc

t-butyl, et¥O)sralkylcsushraspydthytshinyinpthiysfmybst intthiybshlGhyl @ katdalon thiich

CF2CF2H, CHX@RBzedating CEBO))a0r Dlpdtoy e didehs abstrithd g @ ir ;Sétﬁﬂ AS phenyl,
phe

P T SR T T L (R L
ti mes by halibémendenlariydyogehyd Coxyaliub €1 foudlied, ngvlwivélo;ﬂﬁyw- 10 al koxy; >
(e, S romen R U Sl A B
C2.. 4 al kenyfc o&gyplaprpgph};/rpethyl; hﬂ@mbqs‘gitutwl@l-l]diaﬂql,tshdl ©bp €Fh HsCHREFR o g
ydrogen, CL 10 al b E3eos A SR iTn A el 3 h gpfordlycBRutyedy ' © 1 -
Cal kyl, arylarylalkyh ich asthearydyeir phirestler paherbindhesbat@rcoamitify doldicakdey! .
wher ei n t hes&oRis@bitReteABYe Q?tvﬂ)oﬁﬁié’m fla}ioge'ﬁ? ﬁ%r‘i)g}'[fﬁgfdroxy substituted alkyl;
25 C1-10 alkoxy; S(O)malkyl; amino, mono & di-substituted C 1-4 alkyl amino, such as
in the NR4'R14' group; C1-4 alkyl, or CF3.
Suitably, R5 is hydrogen, C1.4 alkyl, C2-4 alkenyl, C2.4 alkynyl or NR4R 14,
excluding the moieties SR5 being SNR4R14, S(O)7R5 being SOoH and S(O)R5 being
SOH.
30 Suitably, R¢ is hydrogen, C1-1¢ alkyl, C3.7 cycloalkyl, heterocyclyl,
heterocyclyl C1.1galkyl, aryl, arylC1-1¢ alkyl, heteroaryl or heteroarylC1.1¢ alkyl,
wherein these moieties may be optionally substituted.
Suitably, R7 is C1-galkyl, aryl, arylC1-galkyl, heterocyclic, heterocyclylC1.¢
alkyl, heteroaryl, or heteroarylC1.galkyl; and wherein each of these moieties may be
35  optionally substituted.
Suitably, Rg is hydrogen, C1.4 alkyl, halo-substituted C1-4 alkyl, Co.4
alkenyl, C2-4 alkynyl, C3.7 cycloalkyl, C5-7 cycloalkenyl, aryl, arylC1.4 alkyl,
heteroaryl, heteroarylC1.4 alkyl, heterocyclyl, heterocyclylC1-4 alkyl,
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Suitably, R7 is Cl-6alkyl, aryl, arylCl-6alkyl, heterocyclic, heterocyclylC
1 -6 alkyl, heteroaryl, or heteroaryl C 1-6al kyl; and wherein each of these
noi et i es wayw3lgs9785 optionally substituted. Suitably, RS ip€Thisds/oxyen, Cl4

al kyl, hal o-substituted Cl -4 al kyl, C24 alkenyl, C24 al kynyl, C3-7

cycl oal kyl t| |~( Ro@f (b) Rli7y &:;& @{Rkos(@? ]]QJ} ry|

netrcary) G AR L ERAN OB A9t m%m, i
C

CS{0)2R7. or,. L GRIOTMIRLS | G0 RSl A% SHELBAL Kl 8

het er ocycl i coléloltlﬂly pilistitutes nay be optionally substi tut ed 5 Suitably, t
s an inieger haveg %w%mn@ e v bEblys, RO 'S hydrogen, O(2)Fe,

o onal ) subet | Sultady. &afd &?m&&al%?f? N R

optionally substl _
i ndependent I@/pti@ahléjcsmtlﬁxt@ﬂmhymammnalbfsubstﬁihted ardt®)yl alky®. Suitably, RI I | S

cyecart . cotv SR et S E e L

het er oar yl Clalldylal kyl , heterocyclyl, heterocyclyl Cl 4 al kyI (CR10R20) t OR7,
(CR1IOR20)t S(O nR?Sm{a@Bi@d:QQQ t1 M@k@ﬁ@%ﬁ?ﬁmﬁéd Crﬁbﬁ ’)ﬁhet §Fr o%% J0

K t teroa

ana 15 het eryHt ﬁﬁ@'ﬂo%}e SeCormalisayh S onal s Sl thﬁfemaéﬂ; Sui t abl y
mis 0 Iolr arhetaroagks | _halkyiheteryatlig, eterdcyelyl@;. ésalﬂt}la@}g)%

P oatkyl 3?@01‘25???@@]%90?11@?‘50%@‘39%@% AR
het er ocycl yIvhdrein tAdargl, leyylalitpi, ﬁéﬁéroaﬂh# lﬁdﬂerﬁaiyﬁélkt?ﬁ hiﬂ’etﬂm%lgl @Iﬂﬁgggendem 'y by

0 i e

séulistlbtg ESIh%BEﬁ %l}g%gg]tﬁi?n?gsdm Betéo%%ﬁ %{bStlt‘@d 10 al kenyl, C2-10al kynyl,
C3- 7cycl oal kyl , CBitablyohdal byalclnt@r hdnkygavalﬁSof(ty)cIZsoal kenyl ,

C5 7cycl oal kenyl GliithBlyaRkyi$ an bsio@RR suB‘sMﬁﬁé&C raqk 1, (@ A %03 KNR4R14

S 0) nS(,0 (
( % Oéi%”ngkfl()% F@% @%) %{énféﬁﬁﬁgai %ln a@ﬂiﬁm heterocyclylCy.
( CRI OR20) nO(I@Z)IF&G mOléWﬁRﬁmmﬁ(eZ)aﬁmptm@@ﬁl&%ﬂim% @414 times,
CRLOR26)NN
ECR10R20§)2 7) NR Wm“l%?%g g(:{ ﬁi&f%?ﬁ O ?bfttﬂﬁéﬁéle}wdﬁ’l ]
0C(Z) OR7. Prex bt dkegyl o 1opkyaval’s sapdealkylefs scacloalkpidipendipt | y sel ect e
from hal ogeis_scycloalkenyl, Cs_7cycloalkenylCy.j( alkyl, halogen, cyano, nitro,

(CR10R20)nOR6; (CR10R20)nSH, (CR1(R20)nS(0)mR7,
(CR10R20)nNR10S(0)2R7, (CR10R20)InNR4R 14, (CR10R20)1CN,

25 (CR10R20)nS(0)2NR4R 14, (CR10R20)nC(Z)R6, (CR10R20)nOC(Z)Rg,
(CR10R20)nC(Z)YOR6, (CR10R20)nC(Z)NR4R 14, (CR10R20)nNR(C(Z)Rg,
(CR10R20)nNR10C(=NR10)NR4R 4, (CR10R20)yOC(Z)NR4R 4,
(CR10R20)nNR10C(Z)NR4R 14, or (CR10R20)sNR10C(Z)OR7.

Preferably the optional substituents are independently selected from halogen,

30 alkyl, hydroxy, alkoxy, cyano, nitro, amino, or halosubstituted alkyl. More preferably,
halogen, or alkyl.

Preferably, R3 is an optionally substituted Cy.1 alkyl, C3.7cycloalkyl,
C3.7cycloalkylalkyl, or aryl. More preferably, R3 is an optionally substituted C1.1¢
alkyl, or aryl.

35 Preferably, when R3 is an aryl moiety, it is a phenyl ring, optionally substituted
one or more times by halogen, C1.4 alkyl, or halo-substituted-C1-4 alkyl. More

cI oaé kyl C

preferably, the phenyl ring is substituted in the 2, 4, or 6-position, or di-substituted in
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30 al kyl, hydroxy, al koxy, cyano, nitro, am no, or hal osubstituted al kyl.
More preferably, halogen, or alkyl. Preferably, R3 is an optionally
substi t utwo o®08sh@2 al kyl , C3-7cycl oal kyl, C3-7cycl oal kyl alPkylusovr2iar yl .
More preferably, R3 is an optionally substituted Cl1-10 alkyl, or aryl. 35

Preferably, when R3 is an aryl noiet it is aphen& ring ptlonally
subst it ut edthedme positinor sich ese<lupyo, Haflusgerd.4-difluono, g iéginethgl-4-fluoro; or tri-
haloot S?tht' he(& %'ﬂffe ?hiﬁyﬂosﬁmr §uchRk @f4e4- ?fﬁldbrot he phenyl ring is
substitute

6- position, or Qﬁﬁ? utedln-11V\D
03/088972 PCT/ usﬁwai)b&zms twnznt?gef H&%Y?ues -2-fluoro, 4-fluoro,
2, 4-di fluoro, orS@iabky,i§lsRp, ORDIEO rﬁRzi(ﬂHz)ﬁNH%m)ﬁﬁ)E&%n t he

2,4, 6- pagi t(:cq_@ ) ]fwﬁp Noid %R 4.6 l}fm;@{ ) or RUHL A (Ro)) PréfebablpK i8Rol, Nt eger

h g TR RRE EHLINRIRIL or T é?%

RSP by RN P10 2 o) R bbo AR I Fen R 8 ) 2.

F;ekgra?Lgnﬁ%@ﬁ%(cR%Q) @752) )40r@ %@iﬁz Ri)Z Pr eferail{é?) \(/\/2\351 X

Suitably, R2 is g“’&%ﬁ%ﬂ{}gﬁt‘?‘i}%@fe@ { 84° ‘19[ (g r 5%%% g%ﬁ"[n%ﬁ%%‘?%"“

subst i t ut edC Gh-alibylpdkichallppitistituadd §3_gwhstorliyl, edtiaslly su ﬁit@‘raﬂ kyI

oyt oo Sﬁ%%élg%‘%gfal@? ﬁoﬁﬁ§’>@&§9ﬁ%&%‘@hk‘>@“°n9?%%‘3‘%?“’%%%2?& e

het er oaryl , opipmaﬂylaubsyltlgcxthtﬁlthUéd)Pﬁén@}Yo%‘rbﬂt@e heteregrkiii-10 ¥k onal 1y

fnli.bZE ;/t ut ed@?an%n m%lg%dﬁa&ﬂoe é{tﬁh'xla ﬁf@%ﬁb 0 g Ax%b Sal( gl)
i yC (NS

The R2 noi emoiady, asRa i %@OW‘% d one or
15 nmore tinmes, prgéRLAbKtds, Eﬁbhﬁdlhg Hﬁﬁog&xﬂd@p&j&d@ﬂbha&lyb@ubﬁtﬂu@ﬂ cakloy| |

hal bstituted C1- 10 C2-10
c?c?ozrkﬁjl ! m%@gem?xgydqrqf ;aSLMy@ﬁ HE&PR epe%%%"il@ ai(p(glbfﬁ/%)‘q&%s g:sgt(]:t%efloal kenyl
Cl- 10 al kyl ¢;_fardlegeGy_1o@Enyl, Spanpalipmsily G3. 7(o@slbalﬂz2b) nOR®, (CR10R20) NSH,

e A LAY O o nI S )

(CR OR20) nnzelzg@ReC(Q)cma@mm B NRORIAOR 6:(( Ok ﬁﬁaloq 7) R6

(CR10R20)n g)()dyR
R e o

N(R10), or @R{RIGROT(ZR, ECR | RPHCIDOBG(CRAR I EABRYR 19f 1 to 10.
(CR10R20)nNR 10C(Z)R6, (CR10R20)nNR10C(=NR[0)NR4R 14,
(CR10R20)nC(=NORENR4R 14, (CR10R20)nOC(Z)NR4R 14,
(CR10R20)nNR10C(Z)NR4R 4, or (CR10R20)nNR10C(Z)OR7.

25 Suitably X1 is N(R1(), O, S(O)m, or CR1gRp(. More preferably, X1 is
N(R10), or O.

Suitably, q is 0 or an integer having a value of 1 to 10.
Suitably, A is an optionally substituted C1_1¢ alkyl.

Suitably, A7 is an optionally substituted C1.1¢ alkyl.

30 Suitably, A3 is hydrogen or is an optionally substituted C1.7¢ alkyl.

The A1, Ay, and A3 C1.1¢ alkyl moieties may optionally substituted one or
more times, independently, preferably from 1 to 4 times, with halogen, such as
chlorine, fluorine, bromine, or iodine; halo-substituted Cy_1alkyl, such as CF3, or
CHF,CF3; Co.1¢ alkenyl, Cy_1¢ alkynyl, C3.7 cycloalkyl,

35  Cs.qcycloalkylCy.1palkyl, Cs.7cycloalkenyl, C5.7 cycloalkenylCj_1qalkyl,
(CR10R20)nOR6, (CR10R20)nSH, (CR10R20)n8(O)mR7,
(CR10R20)nNR10S(0)2R7, (CR10R20)nNR4R 14, (CR10R20)nCN,
(CR10R20)nS(0)2NR4R 14, (CR10R20)nC(Z)R6, (CR10R20)nOC(Z)R6,

-12-



i i i i - : i ly, A2 is
Suitably, Al is an optionally substituted C 1-10 alkyl. Suitably, _
an opti gnal |y substituted C 1-10 alkyl. 30 Suitably, A3 is hydrogen or is
an opti orsaiblog/ossest i t ut ed C1-10 al kyl. The Al, A2, and A3PCIABO3/wdiky|
noieties may optionally substituted one or nore tines, independently,

prerer ol ) O AAORERCI ARSI B NS ) v e
grzorlnon; kenydc(i‘mi&%ﬂ rﬁﬁ 7% &%ﬁyﬁmﬁwnﬁ@ﬂ%%&oal kyI Cl- 10al kyl ,

| oal FOCZyERER QY| SEXERQFR: N
e U A e R T
E f?&gg%?%%éap@mawﬁaeg ﬂs:h.yﬂ%geﬁ CR10R20) nC(Z2) OR6, (CR10R20) nC(2) NR4S£§14
( CRI0R20) NRLOGY ﬁﬁ&zméﬁéﬁﬁf%%&%%%%aﬁ%%%?é%&a e G R o &
((JER,%\I to) 23 ClﬁH)@H&ZQH)zQ Ml@&ﬁ)ﬂ%(ﬁ%ﬁ@?@j e?f)(?bd;y R6 is
is :

?:{?:Lg?(e&z éi%;a%%?’%ﬁ%é%b%m 'éa)zoa; g?plopgxucmommgq CHB) (CH2OH) 2. X1
is preferably oxygen or nitrogen. 10 As used herein, "optionally

substi typed” unl egs,B%eldid 0'6*1!1%3&12 %té@addlesggg%lﬁgall’ﬁ/hcg«;% é@qaﬂ SR oxy

I uch as fluorj ne,
Qﬁbg? |e{] ut Zd sech groyRy s halogeny such aélﬂa@mye chlpginedrominchorxipdioe; lestdnargy ;

hal osubsti t di}'él:bx@jbubﬂltaﬂe& Xy 0aB{0) O -ab lsioxy ssuch a@ﬁleﬂﬁ%mb& eﬂﬁk%

i and R14,
2? temellacszﬁl T In ep e IHF& E]“‘}]/!51 Aﬂé&gﬁ LO)m CI%OEI Sﬂal’aﬁskgéihy]s@lf’n n‘g&ygml 18 nono or
-di substit utné‘ﬁ S}ﬂfﬂnﬂl k@/(@oNM%déh &hgreith B4 RudR ' arcamacke yielepaelenidget her

aaR hew hss nber ed
t I; I
\rN: ;g \tAﬂle(S:RI glg |oﬁ%ff)%goﬁ{a}gl ns ;ﬁagléﬁﬂnﬁgna orhg%gpgcg@gﬁqéls%?kg gig from

aN'S; Cil-10"%%y T4\FeP GEgligg togeger @ﬂlﬁéyéﬂwpkw wiych theyaari pttachgd oup,

such as net byformed H¥d 7H%%Yéd1r1i§\9 H@ﬂlonatll' tb%h% fﬁa%ldlt 8%}/6 | oggtr opy!

ionally
sut)g%/: tutzgdggkgcﬁajﬁ% CS#LQ 78\1'10 FYlo?lra -57%‘“(1%31’1 t-é Qlagﬁy | al kyl ,

such as bengyduppsuchhe Iﬁﬁtﬂtimj ethyMpRp§I, Ebobhﬁyzrﬁ t%wrll éiﬁ Y El'o ‘gi @g: may
Shigt Pte 3?335‘??’&";‘%%&?? RUR Stublg?g?rm?ﬁy aﬁ‘op¥ iohally sups titut ed
Cl-4 al kyl swahres phewdhomm optionhidy mﬁwedgarrgunayl @&clflaﬁtbéﬁzyl orPhefdiByl, 2 k | ed
Sui tabl e phaneRGeEiEAl] é’on%ﬁﬁgtlﬁt;%t?essfﬁ‘a}; dlss e’ su\i\)egltutela Bae o o %lpngg %ys e
in halogen; hydroxy; hydroxy substituted alkyl; C1-10 alkoxy; S(O)malkyl; amino, mono

& di-substituted C1_4 alkyl amino, such as in the NR4R 14 group; C1._4 alkyl, or CF3.

25 Suitable pharmaceutically acceptable salts are well known to those skilled in
the art and include basic salts of inorganic and organic acids, such as hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid,
ethane sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid,
oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid,

30 phenylacetic acid and mandelic acid.

In addition, pharmaceutically acceptable salts of compounds of Formula (I)
may also be formed with a pharmaceutically acceptable cation, for instance, if a
substituent group comprises a carboxy mojety. Suitable pharmaceutically acceptable
cations are well known to those skilled in the art and include alkaline, alkaline earth,

35  ammonium and quaternary ammonium cations.

The term "halo" or "halogens" is used herein to mean the halogens, chloro,
fluoro, bromo and iodo.

13-



[ [ [ [ [ ids, such as
the art and include basic salts of inorganic and organic acids, _
hydrochloric acid, hydrobrom c acid, sulphuric acid, phosphoric acid,
nmet hane swbpbosdoc2 aci d, et hane sul phonic acid, acetic acipdI/usad/in2aci d,
tartaric acid, citric acid, lactic acid, oxallc acid, succinic acid,

fumer i c aci d. ' el qhe g ) DEIEA 5: ARt o5ahi Ay ci G oA BIEONEGE! | ©
Int- @%ﬁq u |9a y

blé salts of
d and nandellc aci d. tion, har nac accept a
2glrrp03nds of stFanhtuind b@mheahabmmtzslmalmoﬁloﬂom@cbamdnfm@n@ hﬁhld@ﬂ@l&hﬁﬁlbﬁgﬁh is

et oy o eptieRftse [l SRERARE. bt hoPHpRURTS, et ool By SRTE S PR
Eﬁg\mxgon?lhg?%t% Keg- b@al,m byl &art-batyl nrpmt}dded fiediliei ne, al kal i ne earth, I3§
anmoni umsnd quat FThe @irdh 'QYBBAYIMI € Rdel MRein Hﬁﬁeﬁﬁ%’&g I??dl@dls g) defexlag Oﬁ%nté

an t e..hal ogen chloro uor
33/6 gsgggglg Fgaay: {aefuding ngttilfrm ed ¢to pyclapyanydy eycl @frenfyé,l Qglohexyl, angl thy | |
-10 i s used liker.ein to mean both strai ght and brancﬂed chain ra;th cals of 1
to 10 carbon ato ess al n th is otherw imted
|(r)1cl udi ng, but no #é%glt l?egﬁe t]ﬁWeCFQ%ﬁ‘\FItO meap CyelA ragﬁcéllé petsihly ohs
butyl, sec- bﬁ@t%/¢arb¢n§ovvbwhyiave ttelngst bn¢ yond inclpdinigybut aodimhed o dyelopentdiyg, t erm

f to 8
| oy mean cyclic radicals, preferably o
c?r/gl)ﬁg ﬂo?/ncc}}ﬁ)h% l%ﬁ%é‘}l%ér)n ted to cycl opropyl, cycl opentyl, cycl ohexyl,

and the |ike. ghﬁt‘@rrﬁw"aléywl sﬂus@dayerem@aﬂmduﬂmxcemmmmgmml ic
radi cal s, pﬂﬁﬁl@dh%b'cb{alﬁfracﬁcalto@Z&W%rbﬁommnf%é ﬁlhle{l(étﬁﬁ hxgncgd e};leg o, i

et ot o ool o B R OB Letonsiet  wesrven. et -stersnght. o

branched c hdiutenyg di-owatbnyd fan@ tHlilear b;)n ?ﬁnotmé ;ng g;ss t he cfia;):lo:ogzglt his

I2I [)nr E)Sgr%glh?rgt ?retq;lﬂelqg nlildérgg ?fcd}f?elﬁu?@ﬁﬁghe?ybm l%ifllrd the |ike. 15 The

term "aryl" is us’@lf th@mehaiem@ryﬂf’e(@n ifsfoemydr inagy 6@2131%1&&? Sﬁﬂﬁaest e:z)n Yl oxy”.
hEt eroaryl "hét‘éfbak}t@x WBr Qetdr er eflgﬂ? L& fle?elg t3 mfggn ﬁ% ~L0me .

tic
"het er oar I al K IS use 0 nEean onma
?lr ng gyst em %‘1‘8 Biempin Wblleb OR¢ ALYSIOTEINSSi CONEITEOIY oMo Heetr@rt@ﬁﬁ ons

selected fr @mletﬂe&f@homa geQfsionkistif 6f NN soa uch asSME R mnlg&ltto 2’3‘3&1 imted,

I f ur.an, ran, .t hiophene, U|no I ne, holine,
oo oy PR B, Syras I ngR g csaisoting, guiniediny upidine,
oxadi azol e, pPyxandihe, pyridesine,qlyeazinep¥aich) @@ﬂ@é@lbeoxatzble?izsek%zolébz ﬁtz Ihlm aé glzgl N
t hi adi azol eox&tﬁfaﬁ@a%@ﬂeethlefzroieafsg thazoien%l cPlazole tetrazof‘ Z?rla%ole {ndazole

imidazole, or benzimidazole.

The term "heterocyclic" (on its own or in any combination, such as

25 "heterocyclylalkyl") is used herein to mean a saturated or partially unsaturated 4-10
membered ring system in which one or more rings contain one or more heteroatoms
selected from the group consisting of N, O, S, or S(O)m, and m is 0 or an integer
having a value of 1 or 2; such as, but not limited to, the saturated or partially saturated
versions of the heteroaryl moieties as defined above, such as tetrahydropyrrole,

30 tetrahydropyran, tetrahydrofuran, tetrahydrothiophene (including oxidized versions of
the sulfur moiety), pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine
(including oxidized versions of the sulfur moiety), or imidazolidine.

The term "aralkyl" or "heteroarylalkyl" or "heterocyclicalkyl" is used herein to
mean C1-4 alkyl as defined above attached to an aryl, heteroaryl or heterocyclic

35 moiety as also defined herein unless otherwise indicate.

The term "sulfinyl" is used herein to mean the oxide S(0) of the corresponding

sulfide, the term "thio" refers to the sulfide, and the term "sulfonyl" refers to the fully
oxidized S (O)2 moiety.
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The term "heterocyclic" (on its own or in any conbination, such as 25
"heterocyclylal kyl") is used herein to nean a saturated or partially
unsat ur atwo 044048972 nenbered ri ng systemin which one or nDPETISNgE21EDNt ai N
one or nore heteroatons selected fromthe group consisti ng of N, O, S, or
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deri vat Qe gEROREOITRS PrRSERt ABEYHOL s uch group i nclude but are not |imted
to benzyl and phEﬁ@hbbﬁﬁed &ﬂ@duﬁdmftah kkanpyiridsiof this exvehigoreinalutlo theean

C(O C1-10 al k wher ei ecogni zed
that the cof?ﬁ%’?}ﬁtﬁ OSPp?ﬁ%lpy arcgé/%ﬁqrrr}srg\%}ge“ ?an%%LH&Z%hgg%‘ggng Ig%aeﬂrl 18% SOMner s,
regi oi sonerherem;amﬂplsarmtaewblnelﬂ)saccﬂflbteble sgltmtbotgatls nmay contain one or nore
asymetric carbon atonms and may exist in racemc and optically active
forms. Al of these indivi dual conpounds, isonmers, and mxtures thereof
are i ncludeMEJH@DS O ANBFAHEREf t he present invention. Exenplified

conpounds  of them&wﬁy@aﬁs@ffpbﬁmamm@t ggranumnbyﬂhaybbebtatmd@mpmngor
optically active, forns of oun

t.he. wor ki.n xanmpl.e her ei n,
and phar rracéYRﬂi“’c%IHr?ceélBﬁeép‘ﬁeéB‘iﬂée Te ?h%%’é*?mﬂ%%é?ﬁ?& @l SN FACTURE
The conpoun gﬁ)dqtmg@bmpbanc(slo)ffo(mal)a (D( (Th)) (IEyechd(([Taphaving a berigpod diftederty
applying sgnt ﬁ?tYCXPé:erl@?gfo@lﬁs wiRBGES R‘;@Qteﬁ' 18y1n?'6§t1@ﬂéﬂ'%ﬁlﬁ$1t@n@r ovi ded
for is applicabfe to producing conpounds of orrru (ra), (I1) and
(11a) h2ti nghichweae swtaplyoprothicfeetoqashievReompgtibilty with @ﬁdemogs‘ ouiliseduni ch are

reacted, e i I t ed,
o achi eve Bonth SHLSRMANp R Iiifiietacs, Mot %ﬁfﬁjﬁj{g&?‘% o e nt

depr ot ect i ofengr#ln ﬁ&@@geéa%%ﬂe 2 pREHCW Y forgul aé’t’)‘ﬂbﬂadﬂ yenBrofms 13

shown herein, the synthesis is applicable to all formulas and all substituent groups

herein.
25 Once the nucleus has been established, further compounds of Formula (D, (1a),

(I) and (I1a) may be prepared by applying standard techniques for functional group
interconversion, well known in the art. For instance: C(O)NR4R14 from CO2CH3 by

heating with HNR4R 14 in CH30H with or without catalytic or stoichiometric metal
cyanide or Aluminum trimethyl, e.g. NaCN; OC(O)R3 from OH with e.g., CIC(O)Rg.
30  in bases such as triethylamine and pyridine; NR10-C(S)NR4R 14 from NHR1( with an
alkylisothiocyanate, or thiocyanic acid and CIC(S)NR4R14; NR10C(O)ORg from
NHR 10 with an alkyl or aryl chloroformate; NR10C(O)NR4H from NHR 10 by
treatment with an isocyanate, e.g. R4N=C=0; NR10-C(O)Rg from NHR1( by
treatment with Cl-C(O)Rg in pyridine; C(=NR10)NR4R 14 from C(NR4R14)S with
35 H3NR10TOAc" by heating in alcohol; CINR4R14)SRg from C(S)NR4R 14 with Rg-I
in an inert solvent, e.g. acetone; NR10SO2R7 from NHR]( by treatment with
CISO2R7 by heating in bases such as pyridine; NR10C(S)Re from NR10C(O)R¢ by
treatment with Lawesson's reagent [2,4-bis(4-methoxyphenyl)-1,3,2,4-
-15-
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- . derivatjve,. reacting w

ol DR Rl Enendon. SNl E st BUSICIRERRE bt e St
C1- | Oal ky| NkiZactionpe anth, aveld mtwdnneld siddﬁreaatbnbeFuﬁcﬁib_tnaﬁgrgillpshleﬁﬁfé ﬁ%ﬁ&xywa)erzeRI?n
X i hal . ,..Ch £.o Vi t orr ondin - a
colms)oung. Olw’gp%gi |é/r§%1§/s tgﬁ%lfﬂ?l %retp ﬁ(g[e(%%l gt% ?}%Pgeﬂ)&e gléﬂu §g@gga(qkl¥e&e£%fyc 1-
10- al kyl it remavdsevhenedesired! SwitablegonzmomproReRng Midups for stdvithﬁsz_drog;yl el

di k@3 MR : th an al kal i
ot el oalt of EIE pRrL PR A AT equf#&?énsﬁ%ﬂiﬁ%élﬁg%éﬂ% ound. - As
not ed aBBve refftenges, Ty disiance, Bistesting Orowpsin Oregnie RegthesisGreens et alwpobnds of

15 this i nveniléyos,Sone, Mew iveak, ey YRaE (RiEedititis ioona} 1@ratiRs 1081 {dgoap! ecul e

under goi ng g i ons. Functi onal

i t ted.si.d
o oupssuch SRS aPERyes SEm Rt Bivtectig e S8 s by R eropR S 8 wi ¢ n
sui tabl e gr bapsyltdudtarylagmolps snetaak deyr-but@yombdnyii(Boc)) eylretitrs, Such adzk e common
protecting %ﬁ%ﬁle{h% oyégu&ldﬁﬁheﬂyl? 51?&(‘%(1&(}/1 ethers, such as methyl connected by an

25  alkyl chain of variable link, (CR10R20)n. Amino protecting groups may include
benzyl, aryl such as acetyl and trialkylsilyl groups. Carboxylic acid groups are
typically protected by conversion to an ester that can easily be hydrolyzed, for
example, trichloethyl, fert-butyl, benzyl and the like.

Pharmaceutically acid addition salts of compounds of Formula (1), (Ia), (IT) and

30  (IIa) may be obtained in known manner, for example by treatment thereof with an
appropriate amount of acid in the presence of a suitable solvent.

An illustration of the preparation of compounds of the present invention is

shown in the scheme below. For purposes herein, the compounds in Schemes I and II
are shown with an S-methyl, or S(O)-methyl group which is deemed representative of

35  the S(O)m-Rg group, as described in the formulas below.
The starting material 1-Scheme I may be obtained from the commercially
available 4,6-dihydroxy-2-methylmercaptopyrimidine by known literature procedures,
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earlier 1981 version). Suitable exanples of hydroxyl protecting groups

include ether form ng groups such as_ _benzyl, and aryl grou uch as
t ert - but oxysushietydse pBkse)in Sentilijet ak 1k Fiereraglich (i ﬁ%&%ﬂ“%ﬁ%&f‘%ﬁ‘ielrbr

t- butyI di php@yjl ardOVE e hise@lt hers, such as met hyl connected by an 2|5 SI kyl
h of var ab i nk n,Am no protec ro ma ficl ude

geﬁlzgl , a\r/yl | suc %\gntm %%?%F&IWI%?CFVF&E}!E glfgfﬂ#ﬂi%%fﬁ )i(n, aci d

groups are fitsy pcblna,lcloyplngdsfe;b(c}ﬂdrom}dmwé&hemetlovﬂna@kamme‘s hatlhecpmselﬁ@s: I i

be hydrolyze c e like.
ohar raeott | SaNe % pSQ TR R ACD; Bekpayer (Ioh BT, aa 3F Miro P8 el |

(11) and 30es¢nedapm@ayndaksobexaem@umgnvmwmne Mﬁbque Lo he yming|veasby

treatnent t Pcf:dYH&lH lﬂ»'aeza&ﬂfeﬁ{érllﬁl@ea%ﬁ@ﬁt%m% Lfé%héjHU'lMﬂ*l"ﬁFpresence of a
sui t abl e sol vent. "'ustratiqn, of° the preparation q nds .of the

present i nv@ﬁ’@Yf‘éﬁoﬂ §f 1396’3%’?% o t’zl’%@ﬁﬁéﬁgéa}b%lﬁ‘b a‘ﬁ%ﬁ""eﬂl}‘ls}?(gé’é%tﬁﬁ]é@é‘?% t he
conmpounds Ih E)ndsﬁhg Ql@ﬁ?ed' arﬁma il &hlol@lf&nﬁm?@mw&m ramrésfmt) hiinuteor TR Rpetisret hyl
group chis ee resent at.i 0

descri bed i W2t K&Yf Fr‘iﬁY T BETTERR. Of'? %%%Bﬁgsgﬁcg} 13% %é’ﬁ%rﬁ@e? may be
obt ai ned f r elevithd tetgpenaues &leflyx) anvdohge krenction time (24 hours) were necessary for

4, 6-di hyd - 2- et hyil t

*18 W0 03/ 0BT HEL G5 biRicblR RontRelch ST AL SR BETBPS .
Het er ocycl . am@inerwere ysexll)Othﬂmsn@Ble bapesy wichide bOGIS nghbimbRet tpyidieed. The

i nter medi at gj;gy ﬁgdfﬂ/? Bfylan¥i@S o ﬁﬁﬂﬁi‘ﬁf& Q/}'uéh ngafsf(ﬁfe‘?ﬂ&d ﬁPaHlt ror#ﬂ&tet he first
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445- 53) af f or dedId the sekasidiredte COFRAHRD-SckRphe€I® at phored itHree $tﬂpsl"f@onl&1630 henme

. Th al d h 2- Sc e n
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achi eved usbf@chlm@Mylb&rﬂchemdn\dlth hiey| eimgies @ tharpresencenofciald nrDDMSﬁ) at room
t t e 1 Q@ range
O]?”glerk;‘l U;ren iffq(g?e(?‘%rﬂgglltl%}? nﬁd{ﬁdﬁ@%ﬁkﬂfé L. Q)tl’i@xssu}’t% b%efs%ﬁ%}{ A’sg) r e’ | esg
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am ne wer e us ase
oyri dine. anaﬁgbljﬁl“@m/%@bé% {8 Nieeh 31 2o ecblighed v ) OMiod ahessed i n
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prepared inthree's
25 room tempcrature (Boschelhat et al., J. Med. Chem. (1998), 4365-4377) to afford
desired 2-Scheme I along with the unsubstituted imine 13-Scheme I (R=H). The

latter was hydrolyzed to 2-Scheme I in situ with HCL. Other reduction agents, such as

lithium aluminum hydride, Raney Ni, or SnCl,, may be utilized in an appropriate
organic solvent such as THF, diethyl ether or dioxane to perform the conversion of 10-
30  Scheme I to 2-Scheme 1.

Aldehyde 2-Scheme I was coupled to arylboronic acids under Suzuki coupling
conditions, using a palladium catalyst, such as tetrakis(triphenylphosphine)
palladium(0), to afford good to excellent yields of 3-Scheme I. Alternatively, the bi-
aryl coupling reaction of 2-Scheme I may be performed using aryl or heteroaryl

35  organozinc, organocopper, organotin, or other organometallic reagents known to
afford bi-aryl cross-coupling products such as 3-Scheme I [see for example Solberg,
J.; Undheim, K. Acta Chemica Scandinavia 1989, 62-68]. Displacement of the
chlorine in 2-Scheme I may also be achieved with nitrogen nucleophiles [for related
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al dehyde 1-Schenme |I (Santilli et al., J. Heterocycl. Chem (1971), 445-53).
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of NaH i rwDN&@8s9af f or ded t he desired conpound 10- Schene | Pc@xuses/18ei t abl e
bases such as pyridine, 20 diisopropyl ethylanine or sodiun1nay al so be
used in an appropriate _organi c solvent such as qr. di_oxane.
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fela
ani nati ohs see eB%Rge&{‘PSC tastoaﬁae at Py Cgngysealed fuhsiMatinsictabni | es,
[see TunkeWeriratScleS(198588053- 64&mrfolld\9&5by 3010éht 1ei05¢al, ﬂf@f@@ﬁh@d@dlﬁaphl | es,

| kyl | .e t dlnone
S schere 1 By BRe BiiRee PrOELS R iondy e i G e 8 oL allible Y vt
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h I a
cuitable phoﬂ PRl RS At R Bl R e DR okutR BT Rty
di et hyI ﬁg‘?@é@ét@t@”}t@legl ve the ol efl n internediate 4-Schenme |. The
react 'don was per ¢ @ndpHREasEhidi Hbﬂleggﬁﬁhéﬁ%&tﬂ%ﬁ%ﬁm St hod gag?lggﬁ: um
ol vent suctiGar ?ﬁmheémeieﬂ AR dbss: bicniisare ahvlerebadiandi Sof
3-Schenme | 4323434)3c beodace a mEytusd csfcﬂebﬁecpplfoﬁﬂcftrﬁaﬂchﬁnmgaﬁd“ﬁaﬂﬁﬁcﬁﬁ@m
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acetic anhydr
25  product 5- Scheme I by heating to 220 C in toluene in a sealed tube as described

above.
The third procedure involved acetylation of 3-Scheme I, followed by the

intramolecular aldol condensation, promoted by an acetylating agent (such as acetic
anhydride, acetyl chloride, or a ketene) and a suitable base (such as pyridine,

30  diispropyl ethylamine, or pyrrolidine), to generate 5-Scheme I in a very good yield.
The third procedure is optimal when R3 is an optionally substituted aryl, or heteroaryl.

When R3 is an arylalkyl, or heteroarylalkyl substituent it is not clear that the reaction

will form the key intermediate of Formula (VII), as shown below (3a-Scheme IT),
which may optionally be isolated, as shown in Scheme II below. Compounds of
35  Formula (VII) are preferably not isolated but further reacted with a base or with heat to

cyclize into 5-Scheme-I. The first and second procedures should be utilized for all
other R3 moieties.
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nonoal kyl esters, or ethyl acetate. 15 Heating of 4-Schenme | in toluene at
220 Cin a sealed tube (Matyus et al. Heterocycles (1985), 2057-64),
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not clear thakdtdyem. €2000),.00606 W6l b). f D itld faﬁgkeﬂpmmh@rmdeﬂhﬁiwf/mﬁmmul a

(vl as shown. bel 3a- | 1 t | 1 y+ch | at ed,
shovv|)1 in SCHS?'%IOMWI&EP%\%}? %&nggﬁe%g}@? Céﬁsig%@sg?%%wllfe Age Sélf%l}eael egagls no'f1 >
i sgl ﬁt ed Ibutfofmzittdmgn me@atod themucteophitawes prepavied withdmtse (llsualby&ﬂdum into

5- Scheme: rs |

ot her R3 ITDI}gtIe é@%fg@%@%%&@%ﬂ% %@%&%hgy%‘gf&a%%l? % %"ﬁﬁé o 2

sul fi de 15- Sohegtions were maBy ldvene Senibuherviated swhonpreadsuifesidasehige

met a- chl or opgy ﬁ%ﬁﬁ?@f&éﬁ rdn @@%@ﬁmkwom@ bamquia% BB¢h RYSriddin tRYi t abl e

oxi dation mnet use herein include use 0 ui val ents of
ni eta- chl orlBp@iEK {bRmIPlacYR VHHCPBAFLYGR! n@R]GH@PE’)St %@? #igagalaes He he
S u: $ 8>r<] Ie gei aﬁfoglﬁ):gﬁ%éc mg]e? Wl?ﬁéldai isQ& ag?fgl tsﬁl@orﬁ:uitrfsilllﬂ@)&dé ?1a§ bk dixpladed bpr
N-oxi de. hydOBER PeseRrany Dptepger de e CRPad chihe Ve Bt R
per oxi de®, paflaspiativ sahengisnch peutranganiedio, Pemathy] pyrrishis: a’rdnat(EM@nd_
o0 YOS Ui LASROERL By s L LRSS SEE s, U 11
N- et hy| pyr riostentierdisp ®gmentef the suifone of anal%sjof Koyewa Ql)zenmoun%weh%les) A
wi de range Ofin ol BhLY, i NVPSodt0HEd WeLU midiaB65° C, while a more hindered amine
such as tris(hydroxymethyl)-aminomethane may require elevated temperatures and
25  extended reaction times (80° C over a 24 hour reaction time). The sulfone may also be
displaced with a substituted arylamine, or heteroarylamine at elevated temperatures,
sometimes requiring formation of the aryl or heteroarylamine anion with sodium
hydride, or other suitable base, in DMSO. In addition, the sulfoxide analogs of
Formula (I) compounds may be readily displaced with aluminum salts of aryl or
30  heteroaryl amines as previously described in the patent literature (WO 99/32121).
Likewise, sulfone and sulfoxide analogs of Formula (I) and (Ia) may be displaced with
aryl or heteroaryl or alkyl thiols or alkyl or aryl or heteroaryl alcohols. For instance
analogs of (I) containing sulfones as the X substituents may be displaced with sodium
alkoxide in the alcohol, or alternatively reactive alkoxide or phenoxide nucleophiles
35 may be generated from the alcohol or phenol with a suitable base such as sodium, NaH
or sodium bistrimethylsilyl amide in a polar aprotic solvent such as DMSO, or run as a
neat reaction. Similarly sulfones related to Formula (I) and (Ia), for instance, may be
displaced with carbon nucleophiles such as aryl or alkyl Grignard reagents or related
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sul fone. Yields for these 15 reactions were usually lower. Simlarly

rel ated sul fones and sul foxides of the conpounds herein wherein X is

SO al kyl  or omBRompiilics gasheassaanorlpiym énci #n phioron; TBeRIGEIPHMIE i spl aced

by a wide V%Ihsea\ses)fre@ufa t@éh@ﬂioh@ﬁetal&%ysﬁ%cﬁﬁ@bv@lﬂi’d(ﬁr Nﬂt@taly@ﬂﬁpounds
her ei n wher is a

sul f ope sul f oxi de | aced by
primary and é%’é%?ﬁﬁ’ﬁ?ﬂpr}ara@{ﬂy #ﬁet%ﬁ%ﬁﬁflesa‘ﬁﬂ?w%ﬂng’ﬁi%@ OaI} Sysi s,
preferably umactivaed pndlates apreterecystit Camicleophitds sash bt~ ntwhyhlmldaztoéajamm,

N- hyl di di
pon + e bl B tnPiatoR 9P e ek winP R R il BB B 8% iRPCE 19
sul fone of amb@gs(sot f@cﬂxmpk Chym&lbﬁm@mblsl%% I497Zeﬂﬂ%bllé9heﬁémplen NP,
occurred i ”aﬁo%‘yq? Fo%uﬁ5(1)9 4Vt cSmﬁoﬁﬂHs%ﬂ&&H?%%%n%?ﬁ%ulfi#g? Jaes and 25

trls(hydroxynet - am normet ane may require e at e

ext ended r ediePlagifl w1thr§se qoaen & Lipsthy; sza%argefl@raadi Qyﬁrqarrﬁ@)t of ¥reetBYl f one
rr}ay alt S0 beimidiasé ag@ch- Mtsyhhtmmhﬁa sdlwrﬂdu@rafslm aﬂen@rerahtﬁ%ﬁmlw ggrne at
el evat e e 1 rin or e ary or
heteroaﬁi/ fﬁpﬁgoréﬁ? ‘ﬁ%ﬁﬂ%mﬁe%suﬁ%ﬁeﬁe ﬁ) gom;tabl e base, in
DMSO. | n addi ti oRor thh@usséstherde, cmaglongds oﬁForEml‘[zm(I)a(I@] Irarp@iahdscranay be

readily di sgligd®R8thr'MHIS(@HRY RbHHS 8btame Frodt Ydm@und? oh§ISRh&RE Y byam nes as
previ ously desé:R?l bed \?(r@t he pg?gnt | teerrat ure %HV\D 99/32121) . El kew se,

sul f one anddisplatanérdef theasulfgee wiingdherapprop(inte "¥n dutidtipnalityyasidefinidsipl aced wit h
aryl or het Péﬂﬁﬂé(h) Qhd aWro bba @, ouﬁ!ié%* F&ﬁluﬁafsx(b ?]) aﬁfdc{ﬂra)( lyn@legPhol s.
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be di spl'ace odi am oXl Vel y
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h F as sodi ug} Ni‘ls:i) SOdI um
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a neat reaE»M %i‘ll?ﬁbiea?’i@at%lm%h@ks forpsethesein énchesterse &F an pxiger qu:lays f or
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or ganom al e sylfetides ersulfprrsn &idationemthezsuliédestto sulfmeb oragrlsotvedtectedact i ons

nmay, in  SORROSGSARI cat ANk treﬁ1atr§ ﬁl’ﬂﬁletN%ldEEt(ﬁhel‘Eﬁétﬂchssq sEHAD 0B H\‘H h Pd or
Ni cat al ysts8 eﬁPl acg)ﬁ related 2-pyrimdine sulfones W|t cyani de,

mal onat e anf ¥ gep BfBXIde-her fleragitsepisFR1 9200 Gigdli@ophi | es such
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ot her suit in THE al so has precedent (see for exanple, Chem Pharm
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conpourdds wher ei $erheme &nalabkyllso smlpﬁmdé)ydEytu@the diczp esteedtSehdrhe L e ani on of
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reaction was very high for primary alcohols, but longer reaction times were required

for secondary alcohols. Sodium alkoxides may be easily prepared from corresponding

alcohol and base, such as sodium or sodium hydride.

30 Reduction of zrans ester 4-Scheme I with Sml, gives the reduced analogue
11-Scheme I. This reduction can be also done in the presence of other reducing
agents such as hydrogen gas, lithium in liquid ammonia, magnesium or sodium
borohydride in the appropriate organic solvent such as THF, ethanol or diethyl ether.

Cyclization of the ester 11-Scheme I can be done utilizing sodium methoxide

35  in methanol to give reduced analogue 12-Scheme I. Other organic bases, such as
sodium, sodium ethoxide or TEA can be used in an appropriate organic solvent such as
methanol, ethanol or dioxane. The product 12-Scheme I can be also obtained by
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i mdazole with n-butyl lithiumin a solvent such as THE at tenperatures of
about -700, 10 to afford the C-al kyl ated product substituted on the

i m dazol ewG-03/084502 t he purposes herein, conpounds of FormeCaasfs/)21211a),
(1) and (l1la) wherein X is R2 or NHS(O nR2 may be obtai ned from conpounds
of 6-Schene | by displacenment of the sulfone using the appropriate "X
functi onal i bgatiag egesf ﬂE&QhPWG 1t 1 5Q) [Gainam)aparppriefe)rgante s Berdi $1Ch ghfisigs of
Formul as (1 kylehd 8) isoplopdnnd (11a) wherein 15 X is S(QnR2 and R2 is other
t han met hyl, " di spl acenent of the sulfone on the correspondi ng conpound
6-Scheme | by thiol (R2SH) and then followed by oxidation, if desired,

Wi th an appropriate oxidating agenfp such as MCPBA, or KMhO4. Suitable

oxi dation nmethods for use herein in#Bng u of an oxi dant such as one or
two equival ents of neta-chloroperoxy | ic acid or Oxone(r) to afford

ei ther 20 the §@Ifoxid%&ﬁ@wa®@4fone§, Xidatilgn.of the sulfides to sulfones
may al so be °ef ted bys@@4esand catalytic tertiary am ne N-oxide. O her

-

met hods for §uUl¥itHe oxidation include the use of hydroggn per oxi de, ofher
peracids, oxygen, ozone, organic p&roXi des, |pop@ssmum aid Zi Rgu e Il

per manganat e, ﬁotassiun1persu|fate,#3§%”so AL hilpr it e, 525 8-
can be al so prepared by heating thew ~ester 4-Schefev ¥n  al co
the presence of the correspondi ng sedi ym al koxi de. Thé&®yielgd of this
reaction was very high for primary al cohols, but |onger reaction tinmes were
required for secondary al cohols. Sodi umnal K§¥ld®s may be easily prepared
from correspondi ng al cohol and base, sugﬁ\Q?wsw@iun1or sodi um hydri de. 30
Reduction of trans ester 4-Schene | with Sni2 gives the reduced anal ogue
11- Schene |. This reduction can be also done i tfie presence of other
reduci ng agents such as hydrogen gas, Iithiunﬁﬂ@i&;ﬂuid ammoni a, nmagnesi um
or sodium borohydride in the appropriate orgame?setvent such as THF,

et hanol or diethyl ether. Cyclization of the est ers 11- Schene | can be done
utilizing sodi ummethoxide 35 in nethanol to give reduced anal ogue
12-Schene |. Qther organic bases, BfiGh*Es hum etbiexide or TEA
can be used in an appropriate organic | venteisecheass nMeEthanol , et hanol or
di oxane. The product 12-Schene | caa’be al sorwptaif&d™ by - 205WO 03/ 088972
PCT/ US03/ 12127 heating ester 11-Scheme | to 150YC in an appropri ate

organi ¢ solvent, such as totyegﬂ\éi§%£§ne or isopropanol. R3,,[ |QDLN c
| s”

HN NS NaH R3NH2, DVSO I P 4+ 5 07NN
HN N s R3
Sml,, MeOH IIRS ’
4
/ | toluene, 220 C T
. N NaOR2, MeOH mCPBA, CHCI,
/\o I \N
N N/)\ ~ R1
s R
ks Z i >y NaOR2, MeOH
11 - 2
07N N/)\O/RZ B
| PN
R3 o N N /S\
MeOH, MeONa . T ks Yo
6
R1
R2NH,, NMP
(]
oZ N)\S/ R1
R3
12 = | SN
07 "N N/)\N’Rz
| H
R3
7
5 Scheme I

Additional procedures for producing similar intermediates to those herein,
which the skilled artisan may find may be found in WO 99/41253, now US patent

21-



O Nor RB313 HO, THF CHCI3, R3NH2, TEA + CIl NSO C Nd NI 1. D BAL,
DCM R3NH2, NaH 11 -IN - 2. HCO, THF, HRHO~NN % HN N'S DMSOHN NS C N
--S R3 R30234889%2 RIB(OH)2, K2CO3 water \oxane. 0 Rl tRCTHISMB/121% R3 3
Et 2POCH2000Et pyridine NaH THF acetyl anhydri de CF3CH2)2PO 18crown-6 |

KHVDS, THF /\ ONI N S HN N~S R3
Smi2, MCH é&@@Bﬁ%ﬁ,@gﬁE& é%g%Sr@égR@S 5&@%@& 4H-R96; ang ERgL 04Q 1
HN N S/ RL &BL.N NaOR2, MeOH 11 | . ~NNDO
An illustration of an alternative preparation of compounds of Formula (VII) the
present invention is shown in Scheme II below, and described above.

5
0 R1 o) R1
Ac20,
H XN pyridine N
HI?I N S N N/ S/
|
R3 ’ 0
3 R3
3a
pyridine reflux l
R1
= l NN
Z
0 lil N S/
R3
5
Scheme I1
Another aspect of the present invention are novel intermediates of the formula
10 (I
o) R,
R0 = | SN
//k
Hrl\l N S(0O)m—Rg
R
: (I1I)
wherein

R1 is an aryl or heteroaryl ring, which ring is optionally substituted;
R3 isan Cy.1¢ alkyl, C 3_7 cycloalkyl, C 3-7 cycloalkylalkyl, aryl, arylCy._; alkyl,
15 heteroaryl, heteroarylC1_1( alkyl, heterocyclic, or a heterocyclylC1_1( alkyl
moiety, which moieties are optionally substituted;
Ri2isa C 1.1 alkyl, aryl, heteroaryl, or arylalkyl;

m is 0 or an integer having a value of 1 or 2; and
Rgisa Cy_4 alkyl.

20
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RBONNS MOH MONa 8 RB300 6 RL RN, NV ONNSRLR312 N ON
NNR2 R37 5 Schenme | Additional procedures for producing simlar

i nt er mediWO3/088972 hose herein, which the skilled artisanpeagshs/mi2may be
found in WD 99/41253, now US patent -21 WD 03/088972 PCT/ USQ3/ 12127

6, 200, 977; US 6, 153,619; US 6, 268, 310; US 5, 4 1 5,474,996; and EP 1
240 I831.(\/,|6\n)i | | Ristarahly.die 512 Ghv4Aledr HdQrs pﬁ%%ﬁéglafp?tgﬁ of conpounds of
ornul a 1) t o | hSvi '

: eheMB/1drk pRet@bly rang
descri bed abpvehﬁrgfeg&ai’ergtlﬁ?By%@@é@ﬂhﬁv%%?%uﬁgfa RI HN erS N 5378 1R3 30
R3 3a pyri@on2z reflux RLN ONN-S R3 5 Schene I

Preferably, Rq is an aryl moiety, more preferably a phenyl ring, optionally

5 substituted one or more times by halogen, C1-4 alkyl, or halo-substituted-C1-4 alkyl.
More preferably, the phenyl ring is substituted independently in the 2, 4, or 6-
positions, or di-substituted in the 2,4~ positions, such as 2-fluoro, 4-fluoro, 2,4-
difluoro, 2,4,6-trifluoro, or 2-methyl-4-fluoro. More preferably, the phenyl ring is
independently substituted in the 3 position, 2,3-disubstituted or 3,4-disubstituted, such

10  as by fluorine or chlorine.

Another aspect of the present invention are novel intermediates of the formula

(IIIa)
0 R,
R ;—O = | SN
/)\
Hlil N SO)m—Rg
Ra (ITIa)

15  wherein
R is the moiety YRa;
Y is CRp)RA: CO), NR), NRDCR(RJ), oxygen, OCR)HR4), S(O)m, or
S(OmMCRAIRY;
R, is an aryl or heteroaryl ring, which ring is optionally substituted;
20 Ry is hydrogen, C 17 alkyl, NR¢, hydroxy, thio, C 1.7 alkoxy, S(O);,C1-2 alkyl;
R, is hydrogen or C 1.7 alkyl;
R is hydrogen or C 1.7 alkyl;
m is 0 or an integer having a value of 1 or 2; and
R3 is an C1.10 alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl, arylC1-10 alkyl,
25 heteroaryl, heteroarylCj .1 alkyl, heterocyclic, or a heterocyclylCq.1¢ alkyl
moiety, which moieties are optionally substituted;
Rypisa C 1.10 alkyl, aryl, heteroaryl, or arylalkyl;
m is 0 or an integer having a value of 1 or 2; and
Rgis a Cy_4 alkyl.
30
The substituents of compounds of Formula (III) and (IITa), and (IV) and (IVa)
below follow those preferances of the final compounds of Formula (I) or (IT) herein,

respectively.

-23-



Anot her aspect of the present invention are novel internediates of the
formula 10 ([Il OR Ri----- O NHNNS(Om-Rg R3 (Ill) wherein R is
an aryl owolewesoaryl ring, which ring is optionally substPCcratses2iR8 i s an
Cl1-10 al kyl, C 3-7 cycloal kyl, C 3-7 cycl oal kyl al kyl, aryl, arylCl-10

al kyl, 15 heteroaryl, heteroaryl Cl-10 al kyl, heterocyclic, or a

het erocycl yl C1-10 al kyl noiety, which noieties are optionally substituted,
R12 is a C 1- I omldf ¥specBbthe phabgriRdhYibn af tha hyval ityinedidted 6f the Qirndila

i nt eger ha\é@? a value of 1 or 2; and Rgis a C 1-4 alkyl. 20 -22 WO

03/ 088972 US03/ 12127 Preferably, Rgjs a C 1-4 alkyl, and nore
preferably nmethyl. Preferably, is O or jan integer having a value of 1 or
2. More preferably mis Oor2. Rl is an aryl noiety, nore
preferably a phenyl rin@g;optQona SubSNituted one or nore tines by
hal ogen, Cl1-4 alkyl, or halo-substitut@d-Cl;i4 alkyl. Mre preferably, the
phenyl ring is substituted indepen Aﬁ @g))gn__éfR or 6- positions, or
di -substituted in the 2,4- positions|, such as -quorg 4-fluoro, 2,4-
difluoro, 2,4,6-trifluoro, or 2-nethyj-4-fluoro. More Q{@jerably, t he

henyl ring is inpde dent substituted in.the 3_position,
DTl subet t ut UGl T ot Py Ratirc ag dncigonEbmguts (Nsbae. or

chl orine. Another aspect of the present invention are novel internediates

f the f | 111 0 R12 Ol NHN SCOmMR9 R 3 I 5
\(/)\,her eien %”}Js%@l%?%ﬁyof%apwmén@m eigd ?néi( n%terquest,es ééj(tka%m% (Rd),
oxygen, OC(@®exf(Rd), S(Om or

o R,
R ;—0 | SN
/)\
Hlil N S(Om—Rg
Rs (IVa)
10 wherein Ry, R3, R12, m and Rg are as defined for Formula (IITa) above.

Another aspect of the present invention are novel intermediates of the formula (IV)
0 R,

—O0 = SN

LA~

Hl’il N S(O)m—Rg

A

: V)
wherein Ry, R3, R12, m and Ry are as defined for Formula (III) above.
15
Another aspect of the present invention are novel intermediates of the formula
(Iva)
o) R,
R ;—O = | SN
/)\
H ITI N S(O)m—R g
Rs (Va)
wherein R, R3, R12, Rg and m are as defined for Formula (IIIa) above.
20
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S(ONMC(Rc)(Rd); Ra is an aryl or heteroaryl ring, which ring is optionally
substituted; 20 Rbo is hydrogen, C 1-2 alkyl, NRC, hydroxy, thio, C 1-2

al koxy, SyOa8s922 al kyl; Rc is hydrogen or C 1-2 allcyl; PRE/SS3/elr ogen or
C 1-2 al kyl; mis 0 or an integer having a value of 1 or 2; and R3is an C

1-10 al kyl -7 cycl oal kyl . cl] oal k C 1-10

al kyl , ¥5 het er o‘%ﬁ ﬁer aRRCE PBQ]F)W@EmllBVé’ItWIarC %&‘FLF’S‘?}V@& Oéah%%‘mmﬂa
heterocycl yl C1- 10 aI kyl  noi ety, whi ¢h noi eties are opti onal | y substi tut ed;
R12 is a C 1-10 allcyl, aryl, heteroagyl, or arylalkyl; mis 0 or an

I nteger having a value of 1 oH™ 2; nd\l\Rg is aCl-4 aI kyl. 30 The
substituents of conpounds of Forrru a (III) and (Illa), and (I\/l) a?d)(IVa)
bel ow fol | ow t hose preferances nds of Formula (I) or
(I'l') herein, respectively. ng\D Ogl 0888‘1703 Q?B)%SOB/ 12127 Anot her aspect
of the present I nvention are théianovel I nt er medi atta\; of the formula (IV) O
RL R12 ONHNNSOmMmRgR3(IV) 5WnereinR1%3 R12, mand Rg are
as defined fergornula (111) above. Another aspect of the present

i nvention amRg iAhalip¥e| ad dpRhABHLRkEGIted arfing ah@ptibhaly fubMahted Hterddry2 0 N H
I N S(O)mRIIg1 1R Ba{l%\‘é/a) %ﬁt\/\hgﬂrﬁgr n R1, R3y Rlz%m anc?] Rg arg as def?uned for

For mul a ?I I a)rl%ove. Anot her aspect of the present invention are novel
i nt er medi at &3 ishydiogen,d? nyp alkyl, ) 3.7CyBlorRkyh (33 N dricMalyB{IG)narR, gryRC3.10V)

alkyl, heteroaryl, heteroarylC1_1( alkyl, heterocyclic, or a heterocyclylCq.1q alkyl

moiety, which moieties are optionally substituted; provided that when R3 is
hydrogen, then R is other than chlorine; r

10 mis 0 or an integer having a value of 1 or 2; and
Rgisa Cqy_4 alkyl.

Preferably, R is a halogen, more preferably chlorine, or an aryl moiety, more

preferably a phenyl ring, optionally substituted one or more times independently by
15 halogen, C1-4 alkyl, or halo-substituted-C].4 alkyl. More preferably, the phenyl ring
is substituted in the 2, 4, or 6-positions, or di-substituted in the 2,4- positions, such as
2-fluoro, 4-fluoro, 2,4-difluoro, 2,4,6-trifluoro, or 2-methyl-4-fluoro. Alternatively,
the phenyl ring is independently substituted in the 3 position, 2,3-disubstituted or 3,4-
disubstituted, such as by fluorine or chlorine.
20
Preferably, R3 is an optionally substituted C1.1( alkyl, C 3.7 cycloalkyl, C3.7
cycloalkylalkyl, or aryl.
Preferably, the R3 optional substituents are independently selected from C1-10
alkyl, halo-substituted Cy.1¢ alkyl, C3_1¢ alkenyl, Cy_1¢ alkynyl, C3_7 cycloalkyl,
25 Ca.7cycloalkylCy_1¢ alkyl, C5_7 cycloalkenyl, C5.7 cycloalkenyl Cj_1¢ alkyl,
halogen, (CR10R20)nOR6, (CR10R20)nSH, (CR10R20)nS(0)mR7,
(CR10R20)nNHS(0)2R7, (CR10R20)nNR4R 14, (CR10R20)nCN, (CR19R20)y
S(0)2NR4R 14, (CR10R20)nC(Z)R6, (CR10R20)nOC(Z)R¢, (CR10R20)1C(Z)ORg,
(CR10R20InC(Z)NR4R 14, (CR19R20)nNR10C(Z)R6, (CR10R20)nNR10C(=NR10)
30 NR4R14, (CR10R20)nOC(Z)NR4R 14, (CR10R20)nNR10C(Z) NR4R14, or
(CR10R20)nNR10C(Z)OR7.
More preferably, the optional substituents are independently selected from
halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

25-



wherein R1, R3, R12, mand Rg are as defined for Formula (111) above. 15
Anot her aspect of the present invention are novel internedi ates of the
formula WOMAPSH7TR R 12 ONHNN SOmR g R3 (Va) wheceiusoR212R3, R12,
Rg and mare as defined for Fornula (Il1la) above. 20 -24 WO 03/088972
PCT/ US03/ 12127 Anot her aspect of the present invention are novel
internmediates of the formula O RE HNHNNSOmRgR3 (VI) wherein Rl

ihst a hal ogen. am&%ﬂg{g&alcbﬁlpguﬁtdmgmagm i£@1|ﬁlda,gtwaf7a mahﬁmldﬁulbst |C t 3} ?d
Cycl oal Kyl @S Biopp PremyaROTE i i ORGP S SARGI | 10 al Kyl
heterocyclic, orpyiniiaimrpeybhiddigiie]l0 al kyl noiety, which noieties are
optionally tituted; proyided.that wh IS then R is other
than chPori '@E’fgﬁl}ﬂr??hﬂ%ﬁg’égﬁf%@%%rgphﬁg&nﬁgo)éavlg%{tggﬁgﬁ%lor 2; and Rgis
a C 1-4 al kyl. RreiedaistSrcarBildelsyde; hal ogen, nore preferably chlorine, or an
aryl noiety, 41 ef & j _optd ubstituted one or
nore times 4|! %@%@rﬁa%{nﬁ)yé g@hﬁl@ﬂﬁgﬁ)@é%n ,léﬂcalﬁ’ll:(L)2 ggg‘%tﬁw@k%ﬁﬁ hal o- substituted-C
1-4 al kyl . Mor e pirisidingbi-garbgldehysisenyl ring is substituted in the 2, 4, or

6- posi tiony. zpﬂu&iopﬁéi%tBthwtﬁﬂh&Meayﬂm:ﬂgsz'-ﬁfeﬂ@%ulﬁ h as 2-fluoro,

4-f|uor3, 2,4-di.fl ora, §14Cﬁ§ rifluoro, or 2-methyl-4-fluoro.
Al t er ndfi vel yPYipiingRzaiialdehyde:i s i ndependently substituted in the 3
posi tion, 2A-@-fluciebkdnyllé-€2l4-aliflBordphetybuting)-2-ueddlsudfaayl-as by fluorine or

chlorine. 20 Preferablky [ n optionally substituted C1-10 alkyl, C 3-7
cycl oal kyl ngr%n?@?%lr;odgf@qeﬁﬂ% , or aryl.

4-(2 4-Difluoro-phenyl)-6-(4-fluorophenylamino)-2-methylsulfanyl-
pyrimidine-5-carbaldehyde;
15 4-(2,4-difluoro-phenyl)- 6-(2,4-difluorophenylamino)-methylsulfanyl-
pyrimidine-5-carbaldehyde;
4-(2-chloro-4-fluorophenyl)-6-(2,4-difluorophenylamino)-2-methylsulfanyl-
pyrimidine-5-carbaldehyde; or
4-(2,4-difluorophenyl)-6-(2,3-difluorophenylamino)-2-methylsulfanyl-
20 pyrimidine-5-carbaldehyde.

Another aspect of the present invention are novel intermediates of the formula
0O R,

H NN

LA~

HN N S(O)m—Rg

Ra (VIa)
wherein
25 RijisYRa;
Y is CRp)Rq): C(0), NR@), NRCR)(Rq), 0xygen, OCR)R), SO)m, or
S(O)mCRRY):;

R, is an aryl or heteroaryl ring, which ring is optionally substituted;

Ry is hydrogen, C 1.7 alkyl, NRg, hydroxy, thio, C 1.7 alkoxy, S(0),C1-2 alkyl;
30 R ishydrogen or C 15 alkyl;

R is hydrogen or C 1.7 alkyl;

m is 0 or an integer having a value of 1 or 2; and

-26-



Preferably, the R3 optional substituents are independently selected from
Cl-10 alkyl, halo-substituted Cl1-10 al kyl, C2-10 al kenyl, C2-10 al kynyl,
C3-7 cyclwalokysgerz2 25 C3- 7cycl oal kyl C - 10 al kyl, C5-7 cycl ®@arksnyi2121C5- 7
cycl oal kenyl C1-10 al kyl, hal ogen, (CR10R20) nCR6 (CR10R20) nSH,

(CR10R20) nS( O OR2 §©27 p?_ ng@ CN,
( CRLOR20) n %ﬁ?ﬁrﬁﬁéﬁ‘}l 4@%‘6% %ﬂé& @%&é@%ﬁ%lﬁg PA0
( CRLOR20) nC( Z) ORY, heteORIIRRRMSY L) NRe Biit], heERETFRO on NIREBCIFFIRECT-10 alkyl
( CR1LOR20) nNR1OC( | NRlO 30 NR4R14, (.CR R2 Z) NR4R14, ( CR10R20) nNR10C( Z)
NRARL4, or ( CROBE2OYHINRP 2?@ﬁ?1°Wég€mgtﬁ$C$ably, the optiona
subst i t uent sn &5 ®or m@t@eﬂmmgasﬂueofhdrzrmm hal ogen, al kyl, hydroxy,
al koxy, am Rg isQrc g asybstituted al kyl. -25 WD 03/088972 PCT/ US03/ 12127
Exemplified conpod% s of Fornul a (VI) include, but are not Iimted to:
4-(2,4-difluoro- phenyl am no)-6-(2,4,6-trifluorophenyl am no) - 2- net hyl sul f any
|- pyrimdine- ?re e\@f&?ab Ve, tP substltuents of compounds of Formula (VI) and

en 1 A G tT

4- 24d|fluor uor ophenyl am no) - | sul'f anyl -
pyE i mi di ne- SViRrplewdrsaef the final compoundFs) of Fg/rmula (I))and (ngﬁer i Y

4-(2-fl uorophenyl) 6-(2,4,6-trifluorophenyl am no) - 2- met hyl sul f anyl

pyrlmdl ne -car eh; 4-f | .yoro
6- (2, 4, tr| fl uo%g‘ﬁ ]IegﬁP‘ﬁlB?‘gl Sr?gltlb @ﬁ%?§r'}§‘flud%(?ut are not limited to,

pyrim dl ne- 5 @EaC kel phatdamino)-2-methylsulfanyl-6-phenoxy-pyrimidine-5-carbaldehyde.
4- (2-f1 uorophenyl)-6-(2, 4-difl uorophenyl am no) - 2- et hyl sul f anyl -

pyri m di ne- 5-car bal dehyde;

4-(2,4-Difl uor AnpthensdppetBaf (s finveotiop e mph drinteonediatap o orsnils GYR) -

pyri m di ne-5-carbal dehyde; 15 4-(2, 4-difl uoro-phenyl)-

6- (2, 4-di fl uor ophenyl am no) - met hyl sul ﬁanyl pyri m di ne- 5-car bal dehyde;
4-(2-chl oro- 4-f | uor ophenyl) - 6- ( 2{|4- di ['uor ophenyl ani no) - 2- net hyl sul f anyl
pyri m di ne-5-car bal dehyde, or 4- ¢ fI uor ophenyl ) - 6- (2,

3-di f I uor ophenyl am no) - 2- net h sul fianyl - N 20 pyri m di ne- 5- car bal dehyde.
Anot her aspect of the prese t i nvept o,n» re novel internediates of the
formula O RL'" HI ~NHNI m- O)m—Ryg

15 (vi)

wherein
R1 is as defined above for Formula (I) compounds, and R3, Rg, and m is an

optionally substituted aryl or heteroaryl moiety, as defined for Formula (I1I)

20  compounds.

Another aspect of this invention are novel intermediates of Formula (VIIa)

0 R,
H | SN
/J\
W-rr N S(O)m—Ryg
© Rq (VIIa)
25
wherein

R1 is defined above for Formula (II) compounds, and R3, Rg, and m is an

optionally substituted aryl or heteroaryl moiety, as defined for Formula (Ila)

compounds.

27



(Ma) wherein 25 Rl is YRa; Yis C(Rb)(Rd), C(O, N(Rd), N(Rd)C(Rc)(Rd),
oxygen, OC(Rc)(Rd), S(Om or S(OnC(Rc)(Rd); Ra is an aryl or heteroaryl
ring, whiwbosiosgy7i s optionally substituted; Rb is hydrogemrCT@St3/R21af kyl ,
NR,, hydroxy, thio, C 1-2 al koxy, S(OnCl-2 alkyl; 30 Rc is hydrogen or C
1-2 alkyl; Rd is hydrogen or C 1-2 alkyl; inis O or an integer having a
value of 1 or 2; and -26 WD 03/088972 PCT/US03/12127 R3 is hydrogen,
Cl-10 al kyl, C 3afoth¥Cdspadt léythe ﬂ;es%n%n%aﬁio@aa!rwdnaél katbrmeiates ofahy foenulko

al kyl , het eroaryl het er oaryl § ,alkyl, heterocyclic, or a heterocyclylC
1-10 al kyl noiety, which noi tles are optlonally substltuted mis O or an
i nteger having a value of 1 or>2; 5RgisacCl -4 alkyl. Preferably,
as noted above, the substituents|lof gonpounds of Formula (VI) and (VlIa)
foll ow those of the final conpo Formula (1), and (I1) herein. 10
Exenplified conpounds of Forlh'hlfl a (M) i¥&udeRdut are not limted to,

4- ( 2- Chl or o- phenyl am no) - 2- ne yI sul fanyl - 6- phenoxy- pyri m di ne- 5- car bal dehy
de. Anot her aspect of this |nv3ent| on are novel (ViBrnedi ates of Fornul a
(Vi) OR herel -NNS(Om-Rg 15 0 R 3 (MIl) wherein RL is as defined
above for FOF Pa (1) conpounds, and R3, Rg, and mis an optionally

substit @t eoRh%Sya! hadegeRet er oaryl noiety, as defined for Formula (111) 20
conpounds. Ryathydrogapest) galkyl, 4 7icnslenikylo C3ay eychaallefalkpl, aryieatylat eg)y of

Formula (VI a)alkythteroaryl h'exéezoaryIC1 1%(61@}}“116%1”90)%11‘8 ot o(nd Itérgz}"?lﬁél%edrl]%; "

moiety, which moieties are optionally substituted; provided that when R3 is

hydrogen, then Ry is other than chlorine;

10  mis 0 or an integer having a value of 1 or 2; and
Rgisa Cj_4 alkyl.

Preferably R is a halogen, more preferably chlorine.
Suitably, the R3 substituents are the same as those for compounds of Formulas (I)

15  and (II) herein.

Representative compounds of Formula (I) and (Ta) are:
8-(2,4,6-trifluorophenyl)-4-(2,4-difluorophenyl)-2-(2-hydroxy-1-
hydroxymethylethylamino)-8H-pyridio[2,3-d]pyrimidin-7-one;

20 4,8-Bis-(2,4-difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8H-pyrido-

[2,3-d]-pyrimidin-7-one;

8-(2,4,6-trifluorophenyl)-4-(2-fluorophenyl)-2-(2-hydroxy-1-

hydroxymethylethylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2,4,6-trifluorophenyl)-4-(4-fluorophenyl)-2-(2-hydroxy-1-

25  hydroxymethylethylamino)-8H-pyridio[2,3-d]pyrimidin-7-one;
4-(2-fluoro-phenyl)-8-(2,4-difluoro-phenyl)-2-((S)-2-hydroxy-1-methyl-ethylamino)-
8H-pyrido-[2,3-d}-pyrimidin-7-one;
4-(2,4-Difluoro-phenyl)-8-(4-fluoro-phenyl)-2-((S)-2-hydroxy-1-methyl-ethylamino)-
8H-pyrido-[2,3-d]-pyrimidin-7-one;

30  4,8-Bis-(2,4-difluoro-phenyl)-2-(2-hydroxy-1-methyl-ethylamino)-8H-pyrido-[2,3-d]-
pyrimidin-7-one;
8-(2,4-Difluorophenyl)-4-(2-chloro-4-fluorophenyl)-2-(2-hydroxy-1-
hydroxymethylethylamino)-8H-pyrido[2,3-d|pyrimidin-7-one; or

-28-



R1 is defined above for Formula (I1) compounds, and R3, Rg, and mis an
optionally substituted aryl or heteroaryl noiety, as defined for Fornula
(I''ra) coeopomssdz2 -27 WO 03/088972 PCT/ US03/ 12127 Anot hecTaspycti2pf t he
present invention are novel internmedi ates of the formula INl R" N /1 H
NN S(OmRgR3 (VLI wherein 5 Rl is al.ogen; I S rogen, C1-10
al kyl, C3- - Qyi’ldbfa-l%%’hen@ 47(2c‘§ré1f¥5‘arqp§liﬂ%>ﬂk§ﬂ2 q’é(ﬁ'gﬂ y-Li eil’lﬂg%dla kyl ,

het er oar yl , ethakaRaH-Hiridd)2 3l Rpirimtied-2+ ey of b phamdiacautivallg romptbld Glt- 10
al kyl  noi eh 8}If\/m ch noieties are optionally substituted; provided that
thefsat o

when R3 is gen, then Rl is other than chlorine; 10 mis 0 or an
integer having a value of 1 or 2; and Rg is a C1-4 alkyl. Preferably Rl

is a halsogel\l;i TS Ryt REARNY Jirl or| ne. Suitably, the R3 substituents are

t he sane Formulas (1) 15 and (11) herein.

Repr esent at i ve chrpraurismas Oﬁﬁ?rmlﬂllaa(lk and Gaipr @ piprmaceutically acceptable salt

8- (2, 4, 6- t rhEHOEAHERYY I ﬂle(n;’arﬁféétdré HP4 ﬁi%ﬁi%ﬁﬁﬁ%ﬁtf%r( }J}Mﬂ[ﬂaﬁ:‘ﬁc br

e %ﬁi”?é“ﬁérééé‘qyt{ﬁ?‘e@%gw‘g eRY Sl s 5, Py B g R GSH i o) - 81+ p
yrido- [2, Zxd¢erpyted ot chuded bpB&iessive or unregulated cytokme productlon by such
PRI i B S e e

8-(2, 4, 6-trif| udfarpuepnsky heteipdedrhpmmdpbbhyh)ul2d] 2achldy willall be refgred to

hyd t I I n-7-o0ne;

4y( r201)‘(lyggr ga)éph&%xil@ &?or%mém%%ésgkgﬁgﬁg%@%éﬁ(%) 2- hydr oxy- 1- net hyl - et hyl
ani no)- 8H pyr| iyl (raes gapable g thibjting preigiammatos: phenyl ) -

g ( 3] f1 uor ceymﬁaél aucﬁ 2 (n§>1- ?Liaym 9Xafrd TNF AR hrélth&bfoyd 8 theBipyPyrido- [2,

2, 8- Bi 45 2. Tht ‘gIﬂT%mdQﬁHﬁ@ﬁﬂw)a‘zldezaﬁwpéﬁeﬂslwmsw 28 VOB py | do- |

2,3-d] - pyrwell ahi ather-lemnajicyte-derived cytokines, are important and critical inflammatory
mediators of a wide variety of disease states and conditions. The inhibition of these
pro-inflammatory cytokines is of benefit in controlling, reducing and alleviating many
of these disease states.

20 Accordingly, the present invention provides a method of treating a cytokine-
mediated disease which comprises administering an effective cytokine-interfering
amount of a compound of Formula (I) or a pharmaceutically acceptable salt thereof.

Compounds of Formula (I) are capable of inhibiting inducible proinflammatory
proteins, such as COX-2, also referred to by many other names such as prostaglandin

25  endoperoxide synthase-2 (PGHS-2) and are therefore of use in therapy. These
proinflammatory lipid mediators of the cyclooxygenase (CO) pathway are produced
by the inducible COX-2 enzyme. Regulation, therefore of COX-2 which is
responsible for the these products derived from arachidonic acid, such as
prostaglandins affect a wide variety of cells and tissues are important and critical

30  inflammatory mediators of a wide variety of disease states and conditions. Expression
of COX-1 is not effected by compounds of Formula (I). This selective inhibition of
COX-2 may alleviate or spare ulcerogenic liability associated with inhibition of COX-
1 thereby inhibiting prostoglandins essential for cytoprotective effects. Thus
inhibition of these pro-inflammatory mediators is of benefit in controlling, reducing

35  and alleviating many of these disease states. Most notably these inflammatory
mediators, in particular prostaglandins, have been implicated in pain, such as in the
sensitization of pain receptors, or edema. This aspect of pain management therefore

includes treatment of neuromuscular pain, headache, cancer pain, and arthritis pain.
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8-(2,4-Difluorophenyl)-4-(2-chloro-4-fluorophenyl)-2-(2-hydroxy

hydr oxynmet hyl et hyl am no) - 84 pyri do[ 2, 3-d] pyri m di n-7-one; or -28 WD
03/ 088972WD@3/08$808/ 12127 PCT/US03/12127
8-(2,3-difluor ophenyl )-4-(2,4-difluorophenyl)-2-(2- hydr oxy- |

phar maceuti caPPYoRRbapt b ok ¥ cei B ol B i

conpounds ofthE rdphlymx(sl Or therdpy ins) huahang opbthenmaasiial 48 ihgibatsegtiedyatissist
threnr)eof can P n Ehrg manuf acture of a medi canent for the prophylactic
or therapeu(?q %%rea;2 Bt of any di sease state in a human, or other mammal,
which is exacer bAcwadinglyc thequwesehyinssntionprodera mathed wf inhebiting theki ne

i xRl nonocyt es
Bndlor  macr ogfaess °*?f’?6m9 gggi ey e AtV B I3, T (2

will all be 8ROVRdQL 8%613#6@0%10?8)/ AeAeatable salfihersef. Jihsaresente
i ndi cat ed. Gﬁﬁ&iﬁkbﬁdﬁfsoqfroﬁdés!ﬁd)kaIﬁ&ﬁo@dfﬁar@ﬁﬁ@@h@tr@im’gﬂﬁh%hﬁ% %rnc()ichfgr .
Pher ef or e orartmel AP o i et of e ORi2 ale: TF affect - wi de
variety of cells Iarparthuieeumnmmddst bieemut @kompharmacembhllﬁ'iscceptb?é salt
eukocye SahiuerE N 550 R Pl LS i
.”ﬁﬂ: gut ? |r 2n0(9ft qrvﬁn@@gmab wbuqhnls exrasthatadybycyrtcakioddy dxsesstvelne mefdgulatad IL-1,
control | ng ILtEdUS &gmpgrcﬁiul:ﬁyﬂ@;tmﬁ nERMal el Qﬁﬁg d(}lﬁ%?ﬁ‘ RERCS
Accordlngly the pres i nvention provi des a ne {reat I ng a
cyt oki ne- g@*"&?@@é@é‘"’%ﬁﬁ%ﬂ?scomrl ses administering an effective
cyt oki ne-i nt erf erAMrdlﬁgtp,Lmtan@fheﬁa%@ﬁp&?tfhﬁv@fno'ﬁQEﬁtélsg? ﬁllr:%erﬂ%d & 1nh1£)1t1n o

h t t e. salt thereo nds
Capabl ot (BRI R i mbm s R G Dk Sotapes e aon. 2, d
also referr édldtmarblylahamyffewme amnmmtﬁsf aswaipoasd pf Bahagd dndi o ﬁléa;&glaeaﬁl@@w oxI de

therefore of use in therapy. T
Fs)3r/2|t E?Fgmzragao% I plazﬂﬁrrelglggt ors of the cycl ooxygenase (CO pathway are
produced by the’ﬁhﬁfnﬁpma@y@@xasz: statesyirevhicle gpoessi veoor, utrbmi@édHe 1 of  COX- 2
L en LS of PRRROShRLATT ALk ShesBuRiCANalgHs HEL{LOM ALOCiARR © aci d
such as,,prasta §.affect a w de var] et I ssues are
i rrporta%(l) ﬁbﬁ B%it‘flaégﬂn% OStePRAMIHS: BEpingiis b‘i@l%ﬁ‘ﬁ%w@fld sempabagiastraley of
di sease st anesoamama/ohded heddsinjubxRirelEs bﬁ)dbtoﬁgnn@@?fd/br to'?u@ﬁiocﬁgzwﬁrﬁﬁa&ﬁal Ibgw At e

E sel ect.ive in i on, of
o pare. ut CEDACHAL Br ity T n B BB e SR Rs RO A BF tTBA OORGEt O her aby
i nhibiting Hﬂ@ﬁd)@? amdmt@mn essﬂann@tor&mmydmmse,ttabén:ules@fzftl@&b@ler&'dws

i nhi bition Hfusélg%égen%fa‘?lohnﬁlhﬁfﬂi@gc%ré{sﬁr%g&?e&f) rllesre(s)c];rpggr? epsonatlc arthritis,
cont rol % ngR reductn

eiter’s syndrome gout, traumatic arthritis, rubella arthritis and acute synovitis.
Recent evidence also links IL-1 activity to diabetes, pancreatic  cell diseases and
Alzheimer's disease.
Use of a CSAID inhibitor compound for the treatment of CSBP mediated
disease states, can include, but not be limited to neurodegenerative diseases, such as

30  Alzheimer's disease (as noted above), Parkinson's disease and multiple sclerosis, etc..

In a further aspect, this invention relates to a method of inhibiting the
production of TNF in a mammal in need thereof which comprises administering to
said mammal an effective amount of a compound of Formula (I) or a pharmaceutically
acceptable salt thereof.

35 Excessive or unregulated TNF production has been implicated in mediating or
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid
spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic
shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory
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35 and alleviating many of these disease states. Mdst notably these

I nflammatory nediators, in particular prostaglandi ns, have been inplicated
in pain, WOooh/ose97in the sensitization of pain receptors, POT/tSAd&mMa27 Thi s
aspect of pain managenent therefore includes treatnent of neuronuscul ar

pai n, headache, cancer pain, and arthritis pain, -29 WO 03/088972

PCT/ US03/ 123li8fess Sompoundhrafic pelnmneey ipflymeratagy éﬁﬁ@%ém%%ﬂ PRULEEEDE abl e

sal t ther @0tk S5isOb ﬁéﬁ@s Mot Bisashe) ¥Beh asor
ot her ulmgﬁﬁy(aﬁ]seg%ff%lgo%é rﬂﬁln%argp}hy i Sl o @kgo% is@asby) as

Accor di ngl yOStQOIﬁémélfSe%ﬁ‘tacﬂ?W@r?PFlé‘FP paen HIJWEQ%]@ i ?sﬁﬁ‘?aﬁﬁz% ng the 5
synthesi s ofjioefdfe #jeetibsd) feeimmid ﬁl@&lgﬁi@mhmt@hﬁdtmg, ach e§ frfbehxeebamunt of a

| f. Th
oresent 5 nvleﬁg{lgmyﬁ 13?1&8 Bl BRAGHRLEAY haRREAEAA0) oadlimblipreot . The
human, or Qhaﬁhgnmﬁmlrmc bydherhmidutgumﬁrorké qahbe)@aymcm@rs; t@infedtion COX- 2
enzyme. r@%]ﬁ%ﬂaﬁ%f%%@% e%?@gg%?yogac O Iﬂﬂ‘ﬁlgﬂe) de?fch&caxfﬂdf&ﬁg PATTS®Y, | Y

acceptable ereo ein pr ophy s or therapy of any
di sease st abBS,ARCKHARRS related complex), kglpihformatpnscadissiatosmpi®ed by or

gﬁgfs]eg'atr:’?/m %ﬁﬁ%ﬁia‘(& g&y&r‘&@&&% atgfn Hll's%a%e ﬁlberﬁmvé dolBis@hd -ﬁw’_esﬂ@r oduction by
nacr opl"ﬂé)ges. Ac CG?@PW&‘{} O?i:ﬁméﬂal(ﬁéfe G %%‘??u i ﬂTestrq%@ﬁ fé’HaﬁE egf%gs ‘to a
met hod of iwhirb lsﬁ¢}ﬂ@rusé5aﬂefsen@uimmqipregmlanbn Ibkz-TINF or mlh@lmmTN F pradeedlort her eof
s b o 35, S L TR STl #
There are naregpuldpsmdexios; (arcthssawhmhamfsew@‘e@@lml@bﬁmnumg@ badeereased 1
production 01‘ élnéartrBh' &?éa:‘?lg %1&?&@&? l%‘%é Wﬁﬁﬁ%ﬁfng% inddd berdthneAQs. These

i ncl ude eunmat teoarthriti ni ngl tis, ischemc and

henor r hidgi cSushréiises lﬁélhlﬂgth‘)émoéiléﬁ‘@é o HAY- 1 Rﬂwr%an%ﬂl e, endot oxeni a
and/ or t oxi @yt %Hfé o%fﬁ'sﬂ(fGMW Inﬁﬁa% a%l%ﬁ&xqrd%rana EeOHEes BidupBrRiradcy, dickease

|
states such % reac endo oXi n
i nf | ammat or3? \‘R@i 1@}tg¢ig§gﬁe F@ﬂf‘r&gﬁgpe%tg'ﬁlgﬁ c‘gé(f%glpg ’ l%ﬁ‘ﬁﬁﬁisf
degﬁner at i oaypedtpthid 1|ﬁkfﬁ1tmlre]ratbs tGa me&ﬁjde)fltaatmgmmamaira[ﬁﬁmmd Wwitlsohurasn c
arthritis, 25 Reiter. s syndr t r
arthritis a%n%o&eﬁmgn?‘yo%llmfs @ﬁ% ?Cllll dton%ég\g gsré%ﬁlﬁhs A o@tb tsk(% lpélﬂ%%ac ivity to
di abet 6, peffrctivalNF thbaﬁng m@mgé@ cempound| of freimele' (§) dfiagdayeaceuieallst a
CSAI D i nhi béc% geoffor the treatment of CSBP nedi ated di sease

g S S
states, can | t not be limted to _neurodegenerative_  di seases, such
as 30 Al zhei merkds @pasegnizekthadiotylagsod JL-Smas Rm%é‘é‘?fi QU BHOKI R d

nultiple s CdPﬁ{V’)Sﬂn%ctl@hS? and ¢dht@bultelid the batBs@aetis of BbBmion\celd dndrexh&hBdtRa to a
met hod of (g]th astqmga{ a?sgomated with HRV infection (Turner et al. (1998), Clin. Infec. Dis., Vol

25 26, p 840; Teren et al. (1997), Am J Respir Crit Care Med vol 155, p1362; Grunberg et
al. (1997), Am J Respir Crit Care Med 156:609 and Zhu et al, J Clin Invest (1996),
97:421). It has also been demonstrated in vitro that infection of pulmonary epithelial
cells with HRV results in production of IL-6 and IL-8 (Subauste et al., J. Clin. Invest.
1995, 96:549.) Epithelial cells represent the primary site of infection of HRV.

30  Therefore another aspect of the present invention is a method of treatment to reduce
inflammation associated with a rhinovirus infection, not necessarily a direct effect on
virus itself.

Compounds of Formula (I) may also be used in association with the veterinary
treatment of mammals, other than in humans, in need of inhibition of TNF production.

35 TNF mediated diseases for treatment, therapeutically or prophylactically, in animals
include disease states such as those noted above, but in particular viral infections.
Examples of such viruses include, but are not limited to, lentivirus infections such as,

equine infectious anaemia virus, caprine arthritis virus, visna virus, or maedi virus or
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production of TNF in a mammal in need thereof which conprises adm nistering
to said manmal an effective anmount of a conmpound of Fornula (I) or a

phar maceuwDa®alogsp72 accept abl e salt thereof. 35 Excessive orcumrseyyudiat ed TNF
production has been inplicated in nediating or exacerbating a nunber of

di seases including rheumatoid arthritis, rheumatoid ondyl i ti ?

ost eoar t hr iretreyirgoufeytienst suchtas Suiard lignitedrto 4ol tq?rlml@oé%fg@ﬁqyd’h@s @éﬁm S,
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For mul éo( I )boétliI @Péﬂaéléi aﬂééﬁﬁ‘?mlicﬂﬁ CRCE ST ?ﬂmmuné? %g %ég f(b?fgt) Y&ﬁere
such vi rusegflahmatien §$sbb1‘dt%dtvﬁthk@ﬁ@1§mi @toﬂaasudamn“ﬁwl perosal Hisemsks mich a¥NF
production .in r.uses conte r nt herein are
t hose t hat gd’?%}ﬁ'\t{féén%ﬁﬁn%%omgs ST ?n?tn‘?afltﬁ? Pre% cut 1n\?e§ %gge whi ch are
sensitive to i nhCanpéwns of ictmus (Ibiaattealscemdhowem1rrl,‘ld:11tthﬂ,prQﬁU|C’em o or

indirectly, IPbQ/ Ih{é?leglgfﬁ g ng' tA&EﬁWQH 'ﬁqﬁrﬂ?écr al Igf,rc'f"-{hl@ 11@\30}1&014-5315@% AViruses
i ncl ude, an %t onegal ovi rus
(CW) 1I5nf Imaethedof indiniong tha Produgtiomef Wes | Hb% l%flefiﬁit;ha@é whichch as but

not |im ted:ohqmsbﬁcﬁﬁﬁls@ﬁfg% sﬁﬂ%dﬂﬁﬁﬂ% eff»feﬁm@esmoﬁﬁ@%%ﬂ@bund om a further

aspect, thi ention rel ates Farret gﬂ‘i“«‘ atlngarramml afflicted
with a hu rPrmi“ FfephaEmacruficaliy arseRtples ‘conprises administering to
such mammal an Ztheed fr@ahanyedisohke smbmmml@emmé of)lflmaguﬂ@ttafﬁdibrﬁ;d of Fornul a

I h t I I t th d
it “bot ' IEPRRERE 1 fioiea P ERHRA AR b PRI o besd (S kR ome
and conr0ri bu¢ eharactedeediytthasgenasutsombil ioblratinn @mlnlasap@r@maeﬂbmmamﬂy of
ast hma ass@%&ﬁgeé{% A%%tlhﬁy c'aﬂiﬁ&ct)faﬁ{] r%dTﬂéfl:ﬂ)%Ep&f‘usﬁJn 1nfu§i? rga% It I&birﬂtor;‘ nf ec.

Dis., Vol eren et a Crit re Med vol
155, pl362; dlmﬁﬁwdgom, thegmbosis 9o glomerylonerhaiisy Adk ot wrdésen@d a1%6: 609 and

Zhu et al, a&s&hauéu With @8dredsé@ BOB prodhiéiiér Whichl ik ré@@gns%lé @olhﬁ@ ahesiﬁsf@m bfated in
vitro that i nIre : cin OL Elﬂ?m)naﬁé tg &hecl)l %lstto eh > t#xmp t(()aklul ts in
producti on Pli’_ oD 1L (e Ipgontgast to pthegyin ﬁ@@é‘fy
25  (IL-1, TNF, and IL-6), IL-8 has the unique property of promoting neutrophil
chemotaxis and activation. Therefore, the inhibition of IL.-8 production would lead to
a direct reduction in the neutrophil infiltration.
The compounds of Formula (I) are administered in an amount sufficient to
inhibit cytokine, in particular IL-1, IL-6, IL-8 or TNF, production such that it is
30 regulated down to normal levels, or in some case to subnormal levels, so as to
ameliorate or prevent the disease state. Abnormal levels of IL-1, IL-6, IL-8 or TNF,
for instance in the context of the present invention, constitute: (i) levels of free (not
cell bound) IL-1, IL-6, IL-8 or TNF greater than or equal to 1 picogram per ml; (ii)
any cell associated IL-1, IL-6, IL-8 or TNF; or (iii) the presence of IL-1, IL-6, IL-8 or
35 TNF mRNA above basal levels in cells or tissues in which IL-1, IL-6, IL-8 or TNF,
respectively, is produced.
The discovery that the compounds of Formula (I) are inhibitors of cytokines,
specifically IL-1, IL-6, IL-8 and TNF is based upon the effects of the compounds of
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ast hma, cargtag, | L QA A L ry

di stress sy%%%?%ﬁ%%sﬁe?%dd{sgﬁgﬂéﬁk g_ﬁ%%ﬂ??‘?ﬁﬂgé §A rﬁ%jnlﬂo%? ﬁg@?‘égi seases
are associiletn hedmmunes iafammalqry gr BeBHQpeIEBHISHRPRSE. Ksotddpoisiude® for the

chenot axi s i is MR YntieRARb ] HohdKigestane ll_jrrﬂlfaﬁcﬁcﬁﬁ&,t RE¥rdfdst 6f whith@el praghicet 0 ot her
| nf | amat Ort}/l Cyltl;gkl ne% 2 r{(,ll S -1’e iINer’lerglPdrelfeere% to als IBéi% h?‘C)Sdl,{[chFarlljdu que
property oft'ffPof8t ISHAS GRS 1S 8 Y gp
25  secreted by a mononuclear cell, such as a macrophage and/or monocyte. Many other
cells however also produce monokines, such as natural killer cells, fibroblasts,
basophils, neutrophils, endothelial cells, brain astrocytes, bone marrow stromal cells,
epideral keratinocytes and B-lymphocytes. Lymphokines are generally referred to as
being produced by lymphocyte cells. Examples of cytokines include, but are not
30  limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6), Interleukin-8 (IL-8), Tumor
Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-8).
As used herein, the term "cytokine interfering" or "cytokine suppressive
amount" refers to an effective amount of a compound of Formula (I) which will cause
a decrease in the in vivo levels of the cytokine to normal or sub-normal levels, when
35 given to a patient for the prophylaxis or treatment of a disease state which is
exacerbated by, or caused by, excessive or unregulated cytokine production.
As used herein, the cytokine referred to in the phrase "inhibition of a cytokine,

for use in the treatment of a HIV-infected human" is a cytokine which is implicated in
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chenot axi s and activation. Therefore, the inhibition of IL-8 production
would lead to a direct reduction in the neutrophil infiltration. The
conpoundswofo3@gsomul a (1) are adm nistered in an anount sufPCiraisesi2ied
inhibit cytokine, in particular IL-1, IL-6, IL-8 or TNF, production such

that it is 30 regulated down to normal | evel s, or in sorre(i se. to
subnor mal | @ &lespitisongnd/er matangpen & Toselhrciiyatien @qﬁiéorochlggg el e.

Abnor mal | eyelisefmiviséne ekbrelsion bﬂ(ﬁopﬂ'epﬂ-&ﬁon ah@for (H)share@kine-hédatednt ext of
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IL-1. I L 6, ﬁKIE %( §o 1asacgsve%t1??§rﬁ1 51}1@6 %kﬁ 1ﬂ cgse%llnﬁqlﬁtéofc?lggczrg%%r A ha![ ¢ t he
conpounds ofndsindadozthé Be)m@ceéluﬂanhwd@ptom,r@ﬂ@ @@Rd Aod-8 argjekibfted by %/ he |L-1,

IL-6, IL-8 t Q 32 WO
037 088972 PRLTDY PolB e e o R i e CEY Y 1 1L o

and TNF in I'INE wnlessapscifisaliitdcbineaiedothgedss-i bed herein. As used herein, the
term "inhibiti ngAHﬁ@mBéMﬁéWPﬁhaéd—ﬁﬂaﬂ@ ilte@mativbl-y&eﬂﬁed asBp, p3r8§361eRK to: 5
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n t I f
excessive | RPOTIBSATArD & et il of At 6 oSl RGN el e, O
human t o notresment wil ﬂlpaprrlmkmhaewle jos projigflasymatorsoeriokiaen fush iad mterkgpkin- 1
| nhi bi tion gy ﬁ%rfﬁl&&%&% FRYGH h%%'c?to?ﬁnetﬂigsyﬂﬂfegllé '1ﬂﬁb1@drls ofithe ﬁﬂes&t I'L-8 or

TNF) as_a postranslational . event i on

transl atd onHIventigne comgpunds o Eernyda |(H h@V%eqné@%r@nwﬁ to HQO@YM%EC?Y‘[ 1,

IhL 6, IL- ﬁ BihibkNry (_)I_ﬂNGIJ:SBP IBRK k%aMdﬁi&ity OTFgédébnlﬁbitcﬁlﬁbrd G mdeeemlsmg
erein, the term? are | sease | sease st at any 15
and al | di sigSignaling Bgtgeﬁym"f} CHRR IBII%@?“IHE‘RQH ]éeSpoé’lSF%gllp PS?“%‘ a5d{%f}} on of
TNF itsel f, fimst tindeya deRitDa@USgraltramsdtibiem pathvek cep Hegréseribed wabedctioudh as but

not [imt edhﬁgc(%)roll}saé'chahlde& C}%lah%l%duémql 1ﬁg§a%?op€hta§55e Ih%dw@i'oﬁ tf.'o tho% i nst ance,

IL-1is i‘on~or n, 1S exacerbated
or secrt eddnswsrc%@lmdyeloted tregtmenio]stfo @ﬁ@ﬁoﬁﬁémab@r@@%%dj@ﬁédeﬁefﬁiswase

stated medi 1?19 Ohgddie 1Rt ARIMS %@rd?ﬁfﬁérfbrlal Bepeke gﬁﬁ%@m@f-smééﬂ/er s to

any secreted pQ] e that affects he functions d.is a
mol ecul e mplyﬁn%mﬂqiaugg e ISR o SoIBEH RERSASSeE PR &5 e HFoRENGS
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degeneration , eczema, psoriasis, sunburn, and conjunctivitis are also included.

25 The CSBP inhibitors were subsequently tested in a number of animal models
for anti-inflammatory activity. Model systems were chosen that were relatively
insensitive to cyclooxygenase inhibitors in order to reveal the unique activities of
cytokine suppressive agents. The inhibitors exhibited significant activity in many such
in vivo studies. Most notable are its effectiveness in the collagen-induced arthritis

30 model and inhibition of TNF production in the endotoxic shock model. In the latter
study, the reduction in plasma level of TNF correlated with survival and protection
from endotoxic shock related mortality. Also of great importance are the compounds
effectiveness in inhibiting bone resorption in a rat fetal long bone organ culture
system. Griswold et al., (1988) Arthritis Rheum. 31:1406-1412; Badger, et al., (1989)

35  Circ. Shock 27, 51-61; Votta et al., (1994) in vitro. Bone 15, 533-538; Lee et al.,
(1993). B Ann. N. Y. Acad. Sci. 696, 149-170.

Chronic diseases which have an inappropriate angiogenic component are various
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but is not limted to, nonoki nes and | ynphoki nes, regardl ess of which cells
produce them For instance, a nonokine is generally referred to as being
produced wWOWM3A8LITECr et ed by a nononucl ear cell, such as aPpeadarsephage and/ or
nonocyte. Many other cells however al so produce nonoki nes, such as natural
killer cells, fibroblasts, basophils, neutrophils, endothelial,. cells,

brai n ast r omylescovrsnirigattonsysuch pofabetisaieiisopathspindapagula segenchioi es and
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| ynphocyte ce f & anpl es of cytokines .in but are not limted to,
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treatment of a H V-infected human" is.a tokine which.is .i.nplicated in
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of the MAP ki nas Py, alternatjv 10 has
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m t er ned BP 3 r RK
been i dentified f‘h‘éfgﬁ%tﬁd’éﬁ?lcﬁ}ml%?u pufabora 'léﬁgeuﬁé%lf‘/\ﬁa‘r‘f’?%ﬁm?)f this
gp}/](cal pr ot ﬁl?h&baﬁﬁlahmpy,du\&ﬂl prasih de yoratilaed as aphemasbsteal/ed i n I
ifferent ce systens  _URQ Ny i i t . pmul i,
Such: ae. phyCrERiRin Maeodle il AR Ot AR BEE T SenbA T o
pr oi nf | 2hmathereforeyal ek falaiss towathasmadentienl kemkpsition comprisingirbeiiertive.owins
factor. The}o%#% ao?lh)géﬁgéﬁﬁsdﬁo'rﬁmat{[)t&ﬁ% HRimidatHESRBEptdnle bavient i on,

conpounds of Fornu ve been determned to be potént and sel ective
i nhi bi tors efdilysplb/ p38/ RK ki nase activity. These inhibitors are of aid in

deternining thecshgbahdsnd FRahiGE)sphdimatsteioBIt adcoptablt|salithtebyatdesponses.

I AR oM R T e W
product2®dn any sfthe ephageavedtionaltidiided dor drogtaimérestration, for instance, orally,
topically, parenterally or by inhalation. The compounds of Formula (I) may be
administered in conventional dosage forms prepared by combining a compound of
Formula (I) with standard pharmaceutical carriers according to conventional
procedures. The compounds of Formula (I) may also be administered in conventional
30  dosages in combination with a known, second therapeutically active compound. These
procedures may involve mixing, granulating and compressing or dissolving the
ingredients as appropriate to the desired preparation. It will be appreciated that the
form and character of the pharmaceutically acceptable character or diluent is dictated
by the amount of active ingredient with which it is to be combined, the route of
35  administration and other well-known variables. The carrier(s) must be "acceptable” in
the sense of being compatible with the other ingredients of the formulation and not

deleterious to the recipient thereof.
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20 di seases already noted, treatnent of stroke, neurotrauma, cardiac and
renal reperfusion injury, congestive heart failure, coronary arterial
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certain arthritic gOI’lItIOI’lS ore g%aelnl hitors will be of
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states. Theeltemally &@espidvanioor tewueed eavipy @ld the ir@tﬂl@tﬁbrpa;f Sidls & Wbpoiirel
i nappropri aI ene

h I t ed
Lo, 61 sens QLERR: STER piRrueal St Gy tramlAGr g e Bl PP BFsonses.
The t erm " i blapgstogam. aknecoatrgstogysteesc sdmasstiasion rdfersad oral natraxkasys,but i s not

10 limted ﬁl‘& &lt3 ‘%fgﬁdmja%ﬁ&{lerg{}ﬁﬁ@%% i zed by vesicle proliferation

with acconp |ng I SSue pro such as occurs in cancer,

met ast a¥l s, ar t hFomiudatinnd suizabiiefos sentieal edininistrtion ieludsl ljquid pesepridispid
i nvention pﬁr@f!&rﬁ'@&s‘%uﬁ%l@% ﬁéfletrre{t%tthﬁg RifeBR tolihdn ﬁ?@oﬂﬁﬂéﬁfnﬁﬁ'oﬂl sggase in

a manmal in need thereof, preferab %unan ch 15 nprises
adni ni st er i g HGeRL; lﬂtlﬂ%wﬁﬁﬁmsaﬁn’éﬁq"é%?r%teér?ﬁé r‘i‘fofﬁfsuﬁa@% ﬁ%@éﬁﬂméqfauqﬂor nul a

(1) or a pharthaegyticdlnoye. @E@ﬂm&b lirggredibt rhdyedor@irise for ﬂfpﬁ@fl adQinikifition,
conpound of fro Fr(rjerrBH 1% {ol 20‘9) W/w POQ%’ES%%% rtolrﬁ: ?‘lA) £ 2§/CB}(Ia Bvelg t 6f the formulation.

25 It may however comprise as much as 10% w/w but preferably will comprise less than

5% w/w, more preferably from 0.1% to 1% w/w of the formulation.

Lotions according to the present invention include those suitable for
application to the skin or eye. An eye lotion may comprise a sterile aqueous solution
optionally containing a bactericide and may be prepared by methods similar to those

30  for the preparation of drops. Lotions or liniments for application to the skin may also
include an agent to hasten drying and to cool the skin, such as an alcohol or acetone,
and/or a moisturizer such as glycerol or an oil such as castor oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by

35  mixing the active ingredient in finely-divided or powdered form, alone or in solution
or suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery,
with a greasy or non-greasy base. The base may comprise hydrocarbons such as hard,

soft or liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural
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salt thereof in therapy, it will normally be fornulated into a _
pharmaceutical conposition in accordance with standard pharmaceuti cal
practi ce.wOhB®sgImventi on, 20 therefore, also relates to arPpharsnscHaeti cal
conposition conprising an effective, non- toxic anmobunt of a compound of
Formula (1) and a pharnmaceutically acceptable carrier or diluent.
Conpounds ofrifiorsteli as glmpnd.sioa, rmasiim FasiaT|of olive ety wepldaia itsleriNalivs or and
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of Cehe for reatifhn RF 26 BRE18 el By Db R Hshoti Ead ot B YpREnet P Uy
03/ 088972 POFA usdaY arliskriliZed by phiechmigurrinzintapéng itd8- KIRHCofoe talfay hber,. for
exanpl e, ei Aﬂg&aﬁve‘i?'th@f&ﬁuéﬂ L G Be s@ﬁﬁ?@&@?ﬂltﬁil?ﬁ%d faf@tdfbar ¢ | actose,

terra al ba, sucrose agar gnesi um

stearatle, TN bYANRSERil t@ﬂ@uﬂwéixa@péwf&agﬁew’cwh @dﬁﬂngl@éalrag@n@ are
Syrup, peangititablelfor Rkind@®neh khe d%@ﬁ)ﬁa[re Rghyll Ihercluhlsﬁnra% 5 Ac@falté'(o dopepycarrier or

5 di |l uent cl.ude t, 'such as

gl yceryl mrﬁ%‘zalgf’@%‘f Orgcf @e(bc/é "{;B B%ﬁeé%‘%{\g‘? écea%‘%mot% \A?‘t“F?%if WARDISA wi de
variety of fondremerutticadf ahavilysohaiontincledpiloyedl, dilited alcoholand @rophlerar ri er
i s used, h@ pyieparation can be tableted, placed in a hard gelatin capsule
in powder 4 pel let formor in the formof a troche or |ozenge. The anount

of soliZd 10 car réempoinds of Eoymyl o imyaythet adprisisteradypayenterally tbatfis byn about
25my. to ab@uhvehols, iMbERuRulal,isAbbHared s | in%raflésﬁl %@ectélhﬁltﬁ(/%ﬂl%tr' on wll be

Jipgdi R s RS R G
Formul a (I')par@terbadasifisiusdeneGeh@pily pldfdtred NASprosridly d6aBe IRnRWet &1h
admi ni str ata{ m1n1s‘;¥er1]tllosn ma}(f: Lg gree%areg%ya ogven%i%nélchch%gques angl%gggdsogf Flg%m aI a ()
25 (I) may also be administered by inhalation, that is by intranasal and oral inhalation
administration. Appropriate dosage forms for such administration, such as an aerosol
formulation or a metered dose inhaler, may be prepared by conventional techniques.
For all methods of use disclosed herein for the compounds of Formula (I), the
daily oral dosage regimen will preferably be from about 0.1 to about 80 mg/kg of total
30 body weight, preferably from about 0.2 to 30 mg/kg, more preferably from about 0.5
mgto 15mg. The daily parenteral dosage regimen about 0.1 to about 80 mg/kg of total
body weight, preferably from about 0.2 to about 30 mg/kg, and more preferably from
about 0.5 mg to 15mg/kg. The daily topical dosage regimen will preferably be from
0.1 mg to 150 mg, administered one to four, preferably two or three times daily. The
35  daily inhalation dosage regimen will preferably be from about 0.01 mg/kg to about 1
mg/kg per day. It will also be recognized by one of skill in the art that the optimal
quantity and spacing of individual dosages of a compound of Formula (I) or a

pharmaceutically acceptable salt thereof will be determined by the nature and extent of
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ﬁ@agﬁgss &%ﬂ% e%u{r% i ARG RS vi nca@ Ql'gﬁnt hﬁ V%‘h r =y

of suitabl € &ceas or non-
conpri sk hyeroasdli ansosu@trhvw infactions, geghtasdyut D@tdunkﬁedp@rfalﬂlﬁ n, glycerol,

beeswax, AhudbdefRienedtitudlor cadfie WO 03/ 088972
PCT/ USOB/ 12%{1%%??(&?{3@}2‘38% (IFW} |b@9ﬁe . or ndh_3 arearllcﬂ coégt ore or olive oil;

wool fat orimppuncylefifighgy Vg QSrOﬂEPr r?t&%“ﬂﬂ?ff‘é’é‘?cﬂm%ch as steric or oleic acid
together with anAﬂbtﬁ@ﬂKSbe@:lﬂfﬂlea@ewhOﬁMbﬂﬂitﬁl glayshod of trentinp Gieo@@tmor he

f | at t abl f t h

ani oni o, oHIIBHT EOr B D e e S P R P et o or a5
pol yoxyXt hydmereviteses mtomglmmemmza sy pacinfpenzpevitus, supiatery yacyttedl guns,
cel 1l 0se ARhl 81 AdESyifls ih A 'iﬁnF@cfﬁ%ie%k%hFc‘ﬁ‘iH%cﬁéd sihbgaceous silicas,

and ot her i'ngf ano e 1 nc d. Drops

accor di ng taﬁntuh@tq@;meé@mldlhmman@ffeﬁta‘sﬁ WP%@C&S&?{H%E}D@GG%US or oily

sol utions or Susﬁﬁ@bﬁ&o&?e&r&)‘i}t B et RveRRSEd al?f{etﬁi(bcﬁwkéé'tlﬂg 1h£1ﬁdﬁ\1§t Ive
ingredient in a 10 suifable

ous solution of a ba ric an/o
fungi ci dal BrgeR¥lasnaf Biflugpgn iBipkeH POSYRGRAdn 5?@@@? vale?e@éﬁer ?{%Ve‘aﬂé
i ncl udiasy ac@wrfsagedmﬁﬁstaﬁlgatgeaid,hum anestetivagnownlofit CBSRIESS mhé;ntobe

clarified by filtpablol idJeARS] S5 fabOtofng Hid AHhE RPN ast HriBRdrS
for the treatment, including prophylaxis, of inflammation associated with a viral
infection of a human rhinovirus (HRV), other enteroviruses, coronavirus, influenza
virus, parainfluenza virus, respiratory syncytial virus, or adenovirus.

30 In particular, the present invention is directed to the treatment of a viral
infection in a human, which is caused by the human rhinovirus (HRV), other
enterovirus, coronavirus, influenza virus, parainfluenza virus, respiratory syncytial
virus, or an adenovirus. In particular the invention is directed to respiratory viral
infections that exacerbate asthma (induced by such infections), chronic bronchitis,

35  chronic obstructive pulmonary disease, otitis media, and sinusitis. While inhibiting
IL-8 or other cytokines may be beneficial in treating a rhinovirus may be known, the
use of an inhibitor of the p38 kinase for treating HRV or other respiratory viral
infections causing the common cold is believed novel. It should be noted that the
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then seal ed and sterilized by autoclaving or maintaining at 98-100C. for
hal f an hour. Alternatively, the solution may be sterilized by filtration
and transwermsestorn t he 15 contai ner by an aseptic techni qreT/IBREMILES of
bactericidal and fungicidal agents suitable for inclusion in the drops are
phenyl mercuric nitrate or acetate (0 002% benzal kom um chl oride (0.01%
and chl or hexbpliateryainst mfection ioaim hewin mapplso bepgwoRtated Wikh 2 s¢renA#Epar at i on

of an oi ly sl o gedu@ﬁléﬂéﬁagbﬁﬁﬁﬁl@dha ﬁhﬁs‘ﬂﬂiﬁ@r plet@ttala. and propyl ene
glycol. 20 Conpounds

For mul a g\ ni st er ed e%reterall , that
is by intravenoi® use h?ﬁeghﬁﬁ%aélﬁ??%ﬁm %W%BF@ gi]ﬁx F US40 4 oy SFND: 4 |
[ n: ravagi ni?dus fptlblef’cb l’s@ﬂﬁif nlféoﬂﬂtﬁ§,| It l&damaiuoahclaﬂe mﬂucﬂ@&e&yﬁqﬂ@mmeﬁus and N
i Nt ranmuscu or.ns arent era erre
Aopt opr oot et ietie BF neRPERR LG RudRE IR AR) b Redl ARG Menke BE S
convent i onadnytadrrehepggesin tli&)mndltrmhsofdhe Fajren’u w@lcm@r(royesﬁb@/thara@éutbe

adm ni stere&lp nhal ation, that is by intranasal and oral inhalation
adm ni stratlon ropriate dosage forns for such adm nls ration,, such as

an aerosol for rﬁliB Iﬂ@he@@teéﬂh%tﬂ@rfé@t@%@em%bﬂ@ﬁ dirpgigd facthp e n gy

convention atlrea{tlﬁ&tftrﬂf ‘ﬂl‘tlaeﬁral %@%an@érﬂ 1t§@f lIS\QQ§d1@€fctdé15t6 tﬁbﬁrﬂéﬂb s€the h&sfpﬁlat’brff ofralt he
conpounds of For i

or al sage.r.egi men ef erably be
from abdut wfectippt B’éﬁceﬁ@t%ﬁl@é Bf’éfym%thgBQQISaﬁﬁ‘ f)?%ﬁ‘@?abl y from
about 0.2 t@ndiReddy kgch 1ﬁwcﬁom)edlﬁd31ﬁbbybni:hmm dhbenit oBstﬁlctIge puinﬁﬁlagf The daily
parenteral dosage. r.e out 1 to about 80 ng/ kg of total body
wei ght, pre é"r&% °§mﬁgbﬁaa6‘8€§mﬁﬂ ‘to about 30 ngy/kg, and nore preferably
from about 0.5 Atpreforrgdmipnkipr tr‘éﬂiale@iahd:rylntl@ﬂ)edallma@ldb@gélm%@ifmﬁn WHRV)

preferably adm ni stered one to four, preferably
By SRR, |

two or thr e 35 i nhal ati on dosage reginmen wl|l
preferaltﬂy be from about 0.01 ng/kg to about 1 ny/kg per day. It wll also

be recogni zed bmiv@ﬁu&kwiul ndvilbé B&scabéd B;h@tferellrt% 0 Bd TSHbwirgUsioloigicyl and

spaci ng of i ndivi dosage f a co For mul a
phar maceut i ?%lmp\;fe %?@HP% g’a‘ﬁPStfaﬁlgF gg?a%qo e ‘H)élﬁté??ff#eadll%gaq%o nat ur e
and extent b sedpé fhO@EOMBIR2ntRET/ USO3/ 12127 the condition being treated,

the form r o i )?AR/IPLEP%”‘ nistration, and the particular patient
bei ng treat ti muns can be determ ned by conventi onal
techni fifes. | t wilhd cyddlsne-ehibipipg effeets eficamypands of the lprdsenti inventienaray tehat t he

opt i mal Cou&é@mﬁlflecfl; E@‘S@&wmg z;‘?rzﬂo A& RURREYS R TH8AKP! 1%ILQ?mHﬂng?1{ -8

Forrmula (1) _or armaceutircally accetabesat t ereo i ven per day

for a defindh- %ﬁ% u@P“H%I?%mSlSE&ﬁOIb@%@é? sl kaewpn theséte ’inIaYQE in the
art using Cfbw@ﬁiambemwsncamfoné rgdtpaRhts. Répteséthinaluahblt @sdags foflge novel

coroey oy heBRerReSheteNa R ab it S0 Br A A e B et 1 on

of 25 by reference in its entirety.

Interleukin - 1 (IL-1)
Human peripheral blood monocytes are isolated and purified from either fresh
blood preparations from volunteer donors, or from blood bank buffy coats, according
30  to the procedure of Colotta et al, ] Immunol, 132, 936 (1984). These monocytes
(1x106) are plated in 24-well plates at a concentration of 1-2 million/ml per well. The
cells are allowed to adhere for 2 hours, after which time non-adherent cells are
removed by gentle washing. Test compounds are then added to the cells for 1h before
the addition of lipopolysaccharide (50 ng/ml), and the cultures are incubated at 37°C
35  for an additional 24h. At the end of this period, culture supernatants are removed and
clarified of cells and all debris. Culture supernatants are then immediately assayed for
IL-1 biological activity, either by the method of Simon ez al., J. Immunol. Methods,
84, 85, (1985) (based on ability of IL-1 to stimulate a Interleukin 2 producing cell line
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10 CSBP/ p38 or cytokine inhibition or production. In particular, CSBP/p38
nmedi ated diseases for treatnent, therapeutically or prophylactically, in
ani mal s iwoloaaigsod: sease states such as those noted herei RCrrusodie1bet hods
of Treatnent section, but in particular viral infections. Exanples of such
viruses include, but are not limted to, lentivirus i nfe(fti ons such as,
equi ne i nf q&Li4us semeterLe, i cansert ey ARl 8riernhore) of theyaethod QE]ZG‘?/W s, 15
or meedi Vijy 43,00, TRiARY 6" WS 1L1Y @ObhPMTISAUSHyRs but not linited to feline
i mrunodefi ci éncy virus (FIV?, bovi ne |nnunode¥|ciency virus, or canine

i mmunodeficiency virus or other retroviral infections. Another aspect of

t he presentyiveTNPassh$: 2 nmet hod of treating the common cold or

respiratory vir i-nf ectjon,caused b rhi (N 0 r 20
ent er ovi’r uses, g@? ?ﬁ%%%’,al i der 2301 d clihey sj{l(ﬁ@%ﬁ"?ﬁ%‘me
respiratory(1893cytial virus, or adenovirus in a human in need thereof

whi ch nethod comgs ises, AP Dhhel bPfichRisaLlnARIan el iesidyssanount of

a CBSP/ p38 i nhi by eér aspect o e present 1nvention is’ a nethod
of treatingyhosedlisgtiisutgs prophyl axi s of influenza induced pneunpnia in a

human in negdilBeiRRtd WhraBrenB BG8in iR theiOpikdtpes admi nistering to said

human an effective anount of a CBSP/ p38 inhiblitor The present invention
also rellates to the use of the CSBP/ p38 kinase inhibitor for the
treatment, LpSlindiided PNB@MPrbauétson @f MickfdndRmksi on associated with a viral

nfect i on of a WA OGN EUS O R 00T pRNLGLONHINISEBabOE TR T U

i nfluenza viru Crus, respirator virus, or
adenovi r us.rodénts,rboamti¢ecanidants atdiajqetedswith LPBvention is directed to the

t r eat ment ofseilfetlog 1 Nfection in a human, which is caused by the human
r hi novi rus er enterovirus, coronavirus, infl uené(z Vir

; , . us
par ai nflsuenza viMals Balbignicafiory Chyrias\Riven Labgrateries agg prsfeaiad RAMIYEs) | n
parti Cg | ?r Mi§ ﬁ&ﬁgﬁﬁ{d;j&megﬁ%@i AR&LEBE3D ﬁliitiﬂ:ﬁ&iréa@ﬁﬁfe}’th‘éhﬁi@é ard gaf/;eltcm@ng 5t hat
exacer bate as i nduce such. i nfections roni ¢ bronchit i
chroni c obs @BB‘{{?%C%}%FP&?ésﬁrlé’ ﬁs@,l%f?t??%a%ggaﬁglgﬁéﬁ?% |Cf)l§t Whi | e
i nhi bi ting Lais, 30} 28 ubnowy i0k$ nbshosphatbbufeed filine &bHiT0)tineaickinmeally.

rhi novi rus 1RY hBErsMReMhe ntibEarcUsedfy @0, il RichGhd BloddnampRsdrkidirsRdf or
treating HRV or other respiratory viral = infections causing the comon cold

i s bel i28vedbnossetguinatiostiniel gpiyéninet dod peltectipretubgganistordesdes JThe
PCT/ US03/ 12&83?15%&@% mgglgtyiﬁygga%d e &gme]g)&lfe,&ﬁataﬁ&i sﬁﬁé@atazm,uaﬁﬁo be

associated wt secon acteri I nfection, such as otitis nedia,
sinusitis, #fasAdobNFe.bYRdrlSise herein treatnent nay include prophyl axis
for use in a treatnment group susceptible to such infections. It may al so

i ncl ude reduyci cht he synptons of, 5 aneliorating the synptons of, reducing
t he severi tg—w : duci ng the incidence of, or any other change in the

condi tiZsn of t heMahtlewis ratwfioahCharfes Ries Itaberatdriss apepitireated at various
times with compound or vehicle. After a determined pretreat time, the rats are given
LPS (lipopolysaccharide from Esherichia coli Serotype 055-85, Sigma Chemical Co.,
St Louis, MO) 3.0 mg/kg intraperitoneally. The rats are killed by CO> inhalation and
heparinized whole blood is collected from each rat by cardiac puncture 90 minutes
30 after the LPS injection. The blood samples are centrifuged and the'plasma collected
for analysis by ELISA for TNFa levels.

ELISA Method
TNFa levels were measured using a sandwich ELISA, as described in Olivera
35 etal., Circ. Shock, 37, 301-306, (1992), whose disclosure is incorporated by reference
in its entirety herein, using a hamster monoclonal antimurine TNFa (Genzyme,
Boston, MA) as the capture antibody and a polyclonal rabbit antimurine TNFa
(Genzyme) as the second antibody. For detection, a peroxidase-conjugated goat
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outcone. It should be noted that the treatnment herein is not directed to
the elimnation or treatnent of the viral organismitself but is directed
to treat nwoto3o889rhe respiratory viral 10 infection that exaagsobsies ot her
di seases or synptons of disease, such as asthma (induced by such

infections), chronic bronchitis, chronic obstructive pul nopar di sease,
otitis mediaairabhid asfibody Piesce, RogkfordAEpwaypdded, fodpwed biemBhtraefEin is the

human r hi nﬁ,\gfn&ﬁ@al %@11‘ &%f/rg%midﬂﬁéfﬂ vief¥didnBa® wihtioh Mre%)ﬁéﬁ‘dﬁide? TWRoUBVEIRGY) . 15

Th t d bed by
bi §| 'OS.V§2| theRlasmpi snpgs & eﬁmgﬁségr %BEI& L yverq ‘f?\fb% aaﬁandaricw g?%r%tsd

construed agirebdiibinahi @0rif TNFoQ Geagge)of the present i nventi on.
Bl OL.Od gAL EXAMPLES 20 The cytokine-inhibiting effects of conpounds of the

present “i nvention nay be determned by the followng in vitro assays:
Assays for IP8-Stihailkied Cytakink Prbjluctiont mrHlemanrWhele Blood8 ), and Tunour

Necrosi s Fa&é f%? T(ey\}g)ﬁnﬁ \é@hée{léﬁﬁm% ﬁa af¥ldtat 165%0cdRYnt 1OBQHMLPQ a

nunmber of entative sultable assays use

herein are piensesd Hddig/ml (@zﬁ}rﬁom 04p0 ng/@é 1P 9nd 9dded ippddd W %@P%@ulr% | s

I ncor por at &g, egrnlYrfiEb&! H@ﬁz‘?rlﬂlibd' HL%a%rWﬁdl@'bMod vl @btagiéldi flom hdalftyl - 1) Human
peri pheral bl-ood nonocyt are_j sol ate&l ?@Fg)urlfled fromeither ]{SESh
ytt b

bl ood dpepdftoél’cqt‘??ﬁ%aﬁdr\ﬁﬁ% éﬂ’q}i‘ﬁ?%’é‘@ B8 ORI SOPROHARS toat s,
according @@nﬂm&mﬁe@aMéw&s (ilicuﬁaﬂed)'at}ﬂ €t Fallowihglawboa incub3Bon, IB6

1984). Th nonocyt e are.pl-at.ed i n 24 |_.pl ates
f:onceZ]trat ﬁB &er‘ic ﬁfﬂ#&&ﬁ?@o g}fo Wlnu?ﬁglaggﬁ‘{s{ I%E%O%%%’B\%é 6 adher e
for 2 hour syitlafraven andhfrokent atrg0 ﬁlon adherent cells are renoved by gentle
washi n T e I r r
adzll It| gn o] o ACRREA o t IE 'i'% %/gp‘#ﬁ?rﬁ/ f?e h%éﬁ%h wsin %tsttf!rlggﬁgireg F%Egh at ed
at 37Cl35 ft@ﬂhnawgadmnmdw&yse Eh Akttvmﬁélsem d@t@Cthm@alpHm da8d T™NH-t ure
super nat antc,so@éﬁre{ﬁ%ﬁwm and TNH @éieldeR¥mafed FRI §taﬁ<ﬂaﬁ'd @hﬂveﬁl 8Pthes. Culture

ernatants are en i, mre ayed for 0 al ty,
oD her by B R G R D Al TSR chharand (cRsRBageh Taiinniited 1 35s)

(based on &P of WP Sktitnlutaled eytsitihaplodtiction) wetesdl@ilied by lipeadegesgprcel | i ne
-39 WO 03/ 0881972 PCT/ US03/ 12127 (EL-4) to secrete IL-2, in concert with
A23187 |ond"1|8 ') or the nmethod of Lee et al. J. ImmunoTherapy, 6 (1),

1-12 (2990) (ELISA assay). In vivo TNF assay: '5 (1) Giswold et al., Drugs
Under Exp. @iﬁiP/gZ»S Kifidde Xgeﬁy: XI X (6), 243-248
This assay measures the CSBP/p38-catalyzed transfer of 32P from [a-32P]ATP
to threonine residue in an epidermal growth factor receptor (EGFR)-derived peptide
(T669) with the following sequence: KRELVEPLTPSGEAPNQALLR (residues 661-
25  681). (See Gallagher et al., "Regulation of Stress Induced Cytokine Production by
Pyridinyl Imidazoles: Inhibition of CSBP Kinase", BioOrganic & Medicinal
Chemistry, 1997, 5, 49-64).
Reactions were carried in round bottom 96 well plate (from Corning) in a 30
ml volume. Reactions contained (in final concentration): 25 mM Hepes, pH 7.5; 8
30 mM MgCly; 0.17 mM ATP (the Km ATP] of p38 (see Lee et al., Nature 300, n72 pg.
639-746 (Dec. 1994)); 2.5 uCi of [g-32P]ATP; 0.2 mM sodium orthovanadate; 1 mM
DTT; 0.1% BSA; 10% glycerol; 0.67 mM T669 peptide; and 2-4 nM of yeast-
expressed, activated and purified p38. Reactions were initiated by the addition of
[gamma-32P]Mg/ATP, and incubated for 25 min. at 37 °C. Inhibitors (dissolved in
35 DMSO) were incubated with the reaction mixture on ice for 30 minutes prior to adding
the 32P-ATP. Final DMSO concentration was 0.16%. Reactions were terminated by
adding 10 ul of 0.3 M phosphoric acid, and phosphorylated peptide was isolated from
the reactions by capturing it on p81 phosphocellulose filters. Filters were washed with
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(1993); or (2) Boehm et al., Journal O Medicinal Chem stry 39, 3929-3937
(1996) whose disclosures are incorporated by reference herein in their
entirety.wob3/08PR i nduced TNFa Production in Mce and Rat ®Cirruses/dae7t o
evaluate in vivo inhibition of LPS-induced TNFa production in rodents,
both mce and rats are injected with LPS. Muse Method 15 Ml e, B h/c mce
from Char | €35 RiM ehosriibtie acids.iasd ingospqsated P 3R Meg dpatfipdisingd)eta sEitthlaE8hpound

or vehicle. &{]fté?r éfﬂag &Qséfédhdltmngtth@%eciﬂcra%mvitﬁefﬁz&azagu@o g50/pmolRBol

(1'i popol ysacchar rom serlcla coli r ot U?? ﬁe ma_Chem cal
Co., St Loeizymepmyd ths aghyifpnaglinggr 5 up to 3%9%&5@0 &’fl‘r’%rE 8?? ne (pH 7.0)
' n:jr glpe“ t opapkty Walueg_\o&rél'llﬂﬁtﬁﬁleﬁ afier Subﬂﬂﬁ:tllﬁig%hﬁs gerdratee th thy aB@@cé nhal ati on
an 00 es [of0) angui nation into heparinized bl ood
col | ectig ‘%ﬁ%eé’ﬂﬂe@f’%’f ﬁ)cﬁ)%}j %go ﬁﬁbl ood sglggl es are centrifuged and
the plasma col | eBeprtsamativetfomédormpoundd of Berminfla (herd(lanwhish lmygbedsy ELI SA.
Rat Method gg y,:ﬁ}?aét@g\@f J #tk ﬁﬁ AR ?331 PRsHBE 111111?}’896@'[3@{1{;1%}%11 t8ise

pretreated or vehicle. "After a determ ned
pretreat ti ﬁ@dlqgr?ésaryaPQ:Vlagéné&%ﬂng@%(I i popol ysaccharide from Esherichia
coli Serotype 055-85, Sigma Chemical Co., St Louis, MO 3.0 ng/kg
intraperitoneally. The rats are_killed by CO2 inhal ation and heparini zed
whol e bl®od TINF- @GPI]E!’@PEH“HBTI%“EQHHW& "%e/y cardi ac puncture 90 minutes 30

af It Ier t hg LfPS [ njrﬁlrstasguy praﬁae@fo@efﬂmﬁmmxesfm exmession fitgecr aemodihEEctiras ma
coll ecte na ELI SA T t I I
were measur Bﬁ{Nugi”ﬁ G lﬁ%w rgﬁloﬁiwg}fh H\ngﬁgg r%enéﬁ hy 1§é1$\é?el$t§%1 }j@lﬁZt :Y?, >
Circ. ShockpeBissid@iadisic trdiadgyry (s m diss (ﬂlmlj]FI‘éF-lO!slS iahledp peshige aervey
reference Fgg)v&tfl %ac?&@%ﬁ%ﬁﬁ‘luﬂaée HRirDgaR JIRARE @&toﬁﬁ@?%ﬂf‘a"&w@t@&' huri ne

TNFa ( Genzy capture antib | ycl onal rabbit
anti mur the myteeséwmfeyrala@attqﬁteg%@an@gmqwrﬂyonp&ﬂ\ﬁe@t@ Y8R, a

pe{ OE ' gas epﬁﬁf%r%%@kﬁg i106¢h thuQrd36838 2 %?12/6 Pespbideds/CNGL #dum@nhisuadtle t
per oxi dase (EHGRHMDGPPROBRERY Y UASEheaH e i lrEss (el RRLRTHEY Thes
| evel s in tdferepdcasma sanpl es fromeach ani mal were cal culated froma
standard curve generated wth reconbinant nurine TNFa (Genzyne).
20  CNS Injury model for IL-b mRNA
This assay chafacterizes the regional expression of interleukin-18 (IL-18)
mRNA in specific brain regions following experimental lateral fluid-percussion
traumatic brain injury (TBI) in rats. Results from these assays indicate that following
TBI, the temporal expression of IL-18 mRNA is regionally stimulated in specific brain
25  regions. These regional changes in cytokines, such as IL-18 play a role in the post-
traumatic pathologic or regenerative sequelae of brain injury. A suitable assay may be
found in WO 97/35856 whose disclosure is incorporated herein by reference.

Angiogenesis Assay:

30 Described in WO 97/32583, whose disclosure is incorporated herein by
reference, is an assay for determination of inflammatory angiogenesis which may be
used to show that cytokine inhibition will stop the tissue destruction of excessive or

inappropriate proliferation of blood vessels.

35  Rhinovirus/Influenza Assay:
Cell lines, rhinovirus serotype 39, and influenza virus A/PR/8/34 were
purchased from American Type Culture Collection (ATCC). BEAS-2B cells were
cultured according to instructions provided by ATCC using BEGM (bronchial
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5 LPS-Stinmul ated Cytokine Production in Human Wol e Bl ood Assay: Test
conpound concentrations were prepared at 10 X concentrations and LPS
pr epar ed WO ovosgyrari (final conc. of 50 ng/m LPS) and addedTiusoy2iet
volumes to 1.5 nL eppendorf tubes. Heparinized human whol e bl ood was
obtained fromhealthy 10 volunteers and was di spensed into eppendorf tubes
cont ai ni ngepidnshialigdsvtanedlapguichased fomClanstiemeerpadtE A ecl gHaEes. #8%that ed at

o or 5 it e e B 77 oen at
ozen a

180 C. Oyt eiedirecontsinine dRtinietal palf perag 7B TR RRE 8&3&9@%@1’@5%@%

ﬁt andar di zegsk) SA 15 technol ogy. An in-house ELISA kit was used to detect
uman | L-1"and "TNF. . Concentrations, of -1 or TNE wer ] from

standar® curves Abmofl’rf@au%rbﬁé%ﬂl?eglﬂoél r&?‘fr}ﬁbi ]?Yeé)‘g)r%g? 8%%’\%49 %Iég&%& R est

COWBOU nd ( eereeimt dfdinnen briedhidl ehitllinbeells 5086 rhinolv8s stk neddan dlaese yudiesne

producti on cal,c € I r 1.Qr i 38

i nase. oo B e PERlE Lo el el iRtard AR o AT B e 2R P

from [ a- 32R} AfRtionovithrhemmiime. Rbiogines serotspe hvaepdded to celheptureciospne

t - iq i - (1T i i ‘. .
[< gé EgEg rLTé 5@@@@@@?3@@5&&%& BENIuM WAL rbhacdoiiR Weslgmegiguaace

R (resjdues 12 1). ¢ | | agh t.al.
"Regul a9 osuibtresierssiacybadrscion a@&gﬂ? 72?’8%!‘15@% Zgﬁ:b upgs ?ﬁgﬁitisl??g}]ll&lt‘?ﬁ Hazol es:
|48h'6 2') ti %n 79{11_0%%5&111‘@&@?1,\47@& e gRinfot cyto el 'pﬁjtégiglconﬁﬁa‘a‘liisﬁ b)}/E%]lSBQ?, 5,
- . Reactions were carr. I. ot t.0}. t Cor ni

' a 50 nEspcaREerHaLE RO R PR TR B R et BB
Hlepesi\lapH 'frogi 8&'[1;367) supdridyGEitRusifig 4 hicttiddion dskey IMHRITR]ceBcult@ss (Sbausiee et
al ., ture n . - : o s 20 e L - I P; 0.2
mM sodi um &f f’lgoy\z/ rn“aégaﬁ'; Iﬁgﬁnﬁ)r%ﬁ%?%@&%#%%ﬁ@f’f6@3131"*3‘%‘%%? -“[ag a%%ﬂmj\? T669
pept i dé5 amin@tes print tofinfeetien.- Stexlgy efvemoundstvera prparsddn RIMSO; (&8 mids.
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i ncubat ed with ti96dpiegien %ﬂ?3r$i1$%¥%§f%:§u:l}ﬁf°ﬁ§’@(f? @f%ﬁ‘g%g‘ﬁinrﬁ?g%‘@iﬁ%ﬂ&?@eggdi ng
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2ol ated 1 Cof Serehded annl aprny ager RGP IRIRUE Aok ARG "
filter&0 Fityrbsine phesphondatbdp3fkinhse bydin@obBrt 088 erdyROTY USCBhmRcRitly 75 M
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scintillatio
(PhosphoPlus p38 MAPK Antibody Kit: New England BioLabs Inc.).

In some experiments, BEAS-2B cells were infected with influenza virus (strain

A/PR/8/34) in place of rhinovirus. Culture supernatant was harvested 48 and 72 hour
25 post-infection and tested by ELISA for cytokine as described above.
Cells and Virus: Influenza A/PR/8/34 sub type HIN1 (VR-95 American Type Culture
Collection, Rockville, MD) was grown in the allantoic cavity of 10 day old chicken
eggs. Following incubation at 37°C, and refrigeration for 2 1/2 hours at 4°C, allantoic
fluid was harvested, pooled, and centrifuged (1,000 rcf; 15 min; 4°C) to remove cells.
30  Supernatent was aliquoted and stored at -70°C. The titer of the stock culture of virus
was 1.0 x 10" Tissue Culture Infective Dose/m] (TCIDsp)
Inoculation procedure: Four-six week old female Balb/cAnNcrlBr mice were
obtained from Charles River, Raleigh, NC. Animals were infected intranasally. Mice
were anesthetized by intraperitioneal injection of Ketamine (40mg/kg; Fort Dodge
35 Labs, Fort Dodge, Ia) and Xylazine (5 mg/kg; Miles, Shawnee Mission, Ks) and then
inoculated with 100 TCID50 of PR8 diluted in PBS in 20 ul. Animals were observed
daily for signs of infection. All animal studies were approved by SmithKline
Beecham Pharmaceuticals Institutional Animal Care and Use Committee.
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counter. Under these conditions, the specific activity of p38 was 400-450
pnol / prol  enzyme, and the activity was |inear for up to 2 hours of

I ncubat i oWO 0Flogs9ki nase activity val ues were obtai ned aftePCIisps/axe ng

val ues generated in the absence of 5 substrate which were 10-15% of total
val ues. Representative final conpounds of Formula (1) and &I aa whi ch have
been t est dGruimeitsitivariougtimhapest iifectvanpriselsaved spasiced ¢ad {8 bi t or y

_?_Ct | Vi : y i gzvérg ia§e|pti@£1ﬁdh%sges"i‘&§ ?ﬁssu@@%f&l(ﬁ‘ﬂbéeﬁ{z@d,ql viald céﬂiMﬂn{éQ ﬁENE;rﬁt ihn
raumatic Brain Fnjury Assay IS ass ravi des for._exam nation of .the
expr essi on @#sstogasr(Biewee BradueticByt es"mlﬁ?ﬂgﬂe@l'fof ggﬁlraeéinﬁn‘rn@gleﬁﬁguﬂhi ch
fol I ow expahédramt F@él]ydeibﬁdN@@dleb@ﬂ%lyaﬂenﬁrilfugaﬂiﬁnpet,ﬁﬂﬁSdf&nr 15 mimes at 4pCai n
injury (TBI) .in rats. Since TNF-a js ahl.e.to.i ce r ctor
(NP aria Sbstreite e pe iy SO oA TG pHDER <1

ast r ocyt es, Afidri Sdqye of icubatioat 4t 373C {BH&A0H,00 wl féBoshizkasd blond eellsTiprea

pl ays an i | . riat S se to CNS
braum. A saﬁﬁ?%_é?fg‘ve%%égﬁé%gﬁ%*&nﬁ‘%%ﬁ%%?%% R eure i s

i ncor por at edrusditasiin exyressed pe pendissuexpltoregniasiive Josedd&Dsn calpplatsd BRNA Thi s
assay char agtigfi #@eskidg. r €gi onal expression of interleukin-113 (IL-113)
MRNA in specific brain regions foll ow exper.|. | at er al .

f1 ui d- g cJslebSsti Cytokpedeyeds WP’&iIﬁeqSWjeégg’ q@?‘%ﬁ?uw USIRE COMPEralym ¢ hese
assays i ndigatlgblé kg, Eadl dapipildagverd Bdbmogdigzelaningradissax priees imPB®f CEIL- 1B nRNA

changes | n dePPaRERElat oy aRE oS P00 iy e Res, JHES R o
pat hol ogi ¢ concentgéines aitd theesbeldsisleredatdrmiine as desqrieg .by;ﬁﬁ@matl@im@r%ga@ may
Fef er ence. 'Ii‘%aﬁé’éﬁiﬁ?‘?wﬁﬁﬁg NBRRBUIE M- 1\ 077 32583, whose.
di scl oddr e Maelpparexigaredssarn é%)éfll?Perd%SéKWQQ@&’EIVH%W%C‘%%%W@ kipetically
S, SIS Sy s ety st o
happr opr | AN RGBT BePtoE ST AD) 45 e T PR N ki o
Assay: Cel IMb) waich wdsidisselved $n 6 Srm Pyfesit®, phasshatebhiftee (2 8. Bakeu ScibhBé,8/ 34
wore oul t P E T AN BR OSBRI ey °°' 'S
(bronchial thag-subc@3O@RIFPaR@T/S8S) 3o ParmereletnoalHillb, Ihriotimes. medi a)
{3!” chased fS'L@gérgd?ﬁ &dr& ﬁxe%[e%red%nﬁ%%atﬁﬁla& 115,860 xt%il%g 15 fnﬁﬁut@@%te@@ on and
itration of Virus, were nmaintajned, in Eagle s mnimmessential .
MPO enzymatic activity was determined by colormetric change in absorbance during a
reaction of O-Dianisidine dihydrochloride (ODI) 0.175 mg/ml (Sigma Chemical Co.
St. Louis, Mo) with .0002% Hydrogen peroxide (Sigma Chemical Co. St. Louis, Mo).
25  Measurements were performed by using a Beckman Du 640 Spectrophotometer
(Fullerton, Ca.) fitted with a temperature control device. 50 ul of material to be
assayed was added to 950 ul of ODI and change in absorbance was measured at a
wave length of 460 nm for 2 minutes at 25°C.
Whole Body Plethysomography: Influenza virus infected mice were placed into a
30  whole body plethysomograph box with an internal volume of approximately 350-ml.
A bias airflow of one 1/min was applied to the box and flow changes were measured
and recorded with a Buxco XA data acquisition and respiratory analysis system
(Buxco Electronics, Sharon, CT). Animals were allowed to acclimate to the
plethysmograph box for 2 min. before airflow data was recorded. Airway
35  measurements were calculated as Penh (enhanced pause). Penh has previously been
shown as an index of airway obstruction and correlates with increased intrapleural

pressure. The algorithm for Penh calculation is as follows: Penh = [(expiratory time /
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medi a containing 10% fetal calf serum 2nM 1-glutam ne, and 10 nM HEPES
buffer (MEM. 5 A nodification of the nethod reported by Subauste et al.,
Supra, fowoioa/osd9rz 0 infection of human bronchi al epithel iPalr/uses/k=a2wi t h
rhinovirus was used in these studies. BEAS-2B cells (2x105/well) were
cultured in collagen-coated wells for 24 hours prior to infection with

r hi novi r us. reiixation Himey- 14 &r(prafsapagonaliow d aezk inspicateny Ty whese relgmatigie  hour

i ncubati on e 3¢HheabddRit YHBE rdqRed kA MOVRASS the Bldaretumt tdbd & drredl a and 10
cul tures were incubated for n addltlo‘;é 7éslgours t. 34 lﬁﬁ tants
pog-

col | ected at® ef?‘wléoﬁ)‘tﬁf“? (PREEEN e 8&18&’6 chinagy, hag Btein
concentrati onnteyerBISOW witislimgnat cemmat@ioaln Medieal, [rech| Riyikbtith NIREBaSysddetos) .
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m nutes prior tOA'dHiéf%%I&@aarﬁe%%%ﬁ%é’c{ﬂ?ﬁ'fﬁb%sbé%h d B BERASSH0/I538H50 (10

mv drug) and store et ection g) i nase, cultures were
i ncubat ed | OVEHEA1 93224 filedd X rptambeg RO hose diselosuisds Hgarnorafedsherginbyduce

endogenous }ew%&lﬁﬁts@gme\(yat ed p38 kinase. Cells were harvested at various
timepoints after addition of rhinovirus. Detection of 20 tyrosine

phosphoryl at ed p38 ki nase by i munobl ot was anal yzed by a connerC|aIIy

avai | abl e kFluoaesteneesarissti-epynkidaschiadiligngsay t he manufacturer's

 nst ruct i ong,. (ENASRABlS R3S ALK ANt RRENL ) Lt Enaland, B akabs

Inc.). Ofe exper | s were | nrec uenza
Vi rus (st ra¢qmpanFbIat@mut)at¢chtogbthc]etoo*ﬁaqhﬁhmmdm@mc@guthbmnsmr nat ant was

harvested 4&)11%%112 %u&}Pﬂh%t in4Re %@ﬁce‘ cﬁft%‘t vbﬁ’tgg %?ﬁ%ﬁi‘gcéﬂ( 1%%‘}(1%’6‘ for

cyt oki ne. as &EHEC” bove. I's an enza 34 sub type
HINL (VR 958t Ptléh/rﬁ etrﬁf%b@m @eri|11éthte|Rs?ﬁen%em/wfﬁeent\ﬂp}lcmtlgn own’ in

the al | ant oi>d0&&Y) 6fa p&teﬂt(inlﬂ@ttor(lhélaﬁ@d)tﬁdﬁffbft&gﬁk?oouﬁ@'ﬂ'u@i”éiséﬁt hg&tahgtl on at
37C, and refr%#é ?tlﬁ%gﬁ %é slat 4C, allantoic fluid was
harvest ed, HESTEPY & rﬁltof‘rf Yy Ctlia%o rcf; 15 min; 4C) to rempve cells.
30 Supernatent was aliquoted and stored at -70C The titer of the st ock

cul ture of ) .TCl D50)
| nocul at i onﬂ%%bglced %Oqlfg&%&laé‘?é%\xgee%%g@ 8%#%%%§'E§r /C’}cghi Cerﬁtrgelm\l/ver e
obt ai ned fr rﬂ@%ﬁP@s‘lg@@eﬁqmrF&Meﬂ gepenNion thginsalimenietien uwfdemtdetdie

i ntranasal | of
Kot s e ﬂuoréﬂc@ﬁt k. %ggcglzhggil E?(ﬁfértﬁ'ﬁ TRE "c@t&%ﬁtr& %I@S%a[r% éﬁtg%k ﬁé"fzo:v%g

ngﬁg abs, Fort Dod %ﬁ
ng/ kg; M1 é€ %Waﬁ%%%ﬂt@flg%f) kinaseconzymg, andaieteral I@ﬁsathe@ atifthﬁ: kiggye TCl D50 of
PR8 di | ut ecenzpmPBoné¢emtrafom| . Ani mal s were observed daily for signs of
infection. Al animal studies were approved by SmthKline Beecham
Phar maceuticals Institutional Aninmal Care and Use Conmittee. -43

25 A typical protocol is:

All components dissolved in Buffer of final composition 62.5 mM HEPES, pH
7.5,1.25 mM CHAPS, 1.25 mM DTT, 12.5 mM MgCl, 3.3% DMSO.
p38 Enzyme concentration: 12 nM
Fluorescent ligand concentration: 5 nM
30 Test compound concentration: 0.1 nM - 100 uM
Components incubated in 30 ul final volume in NUNC 384 well black microtitre plate
until equilibrium reached (5-30 mins)
Fluorescence anisotropy read in LIL Acquest.
Definitions: ~ K; = dissociation constant for inhibitor binding
35 Kt = dissociation constant for fluorescent ligand binding
The fluorescent ligand is the following compound:
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WD 03/088972 PCT/US03/12127 Virus titration: At various tines post
infection, animals were sacrificed and lungs were aseptically harvested.
Ti ssues vwpe3lgsyoyeni zed, in vials containing 1 mcron glPesaSbyaxis?

(Bi ospec Products, Bartlesville, OK) and 1 m. of Eagles mninmal essential
medium Cell debris was cleared by centrifugation at 1,000 rcf for 15

m nutes at 4C, 5 and supernatari‘ts were serially dlluted on Madi n- Dar by

cani ne ki dney (MDCK) cells. Aft& %@swofo i ncubation at 37C (5% C02), 50
5} d per owel |, and aggl uti nati on was

| of 0.5%chick red blood cells
@ titer is expressed as 50%

read after 1 hour at room tenp :
tissue culture infective dose tT | D50) cal cul'atgdyby, |ogistic regression.
ative ELI SA usi ng

10 ELI SA: Cytokine | evels were neasured by
comercially available kits. Ear sanples weyé Pnom)genl zed using a tissue
m nser in PBS Cell debris was cleared byHgentrifugation at 14,000 rpm for

5 d
descri bed_ BYERE SREH Bim?—21?-?2%%‘?‘@3&%&&?&’52%E?‘E%“"E&W%?%%‘*E%éf yped as
M nneapol i s2-chibjophifolpdirbianone glase Assay: Myel oper oxi dase (MPO) activity
was determ ned R«%ﬁ%ﬁeﬁ?ﬁtﬂ% ﬁnﬁﬁco a ?&*&%uﬁ[#ﬂ&rﬁb’%@twﬁhh hédeeén. Briefly,

rabbit cornea wer xadecyl “r%nl um Brom de
(HTAB) (5Si gstedHinaimpies t:@ 4 és 8 an@)& Rave al\lftsi)iﬁ\%ﬂ@?ﬁencﬁ%ﬁﬂ‘ies@ Yoy °HV® 5 in
Pot assi um piaabihaddindpadshyrhayihgBn 183 ef <$oMenti fic, Phillipsburg, I\L]) :

Fol | ow ng honogeni zati on, the sanples were subjected to freeze 20

t haw- soni cation (Col e-Parnmer 8853, Cole-Parnmer, Vernon Hlls, Il) 3 tines.
Suspensi onsSYNTHETED EXARPIESY centrifugation at 12,500 x g for 15

t t 4C. Q nat | h
rnutes Bt 4G o PR RRRLIEFOL NS HOLED ogt Brckale ﬁ%@“@&f) e
0.175 n M whiShgnametedyrilbairatGe. and 8te ndtdobs conpedis aaho@@tm Pl te e
per oxi de (Sééﬁtﬂg %Qﬁ}ﬁgéﬁlﬁg Asﬁttemh hifes d}@?weﬁﬁn Yeasdy RiB §e vaﬁre per f or ned

by using a ectrophot onet e Ful | erton ted with a
t enper at ur esadvanty ¥ h@@\%fcéé’aﬂéﬂe gumtyfanﬁﬁ{léechpnq pgiggdenanhy 1Uoffed to

950 ul of qﬁ'an OﬁQgpgﬁrﬂo%D@pesgﬁag@l@&S . measured at a wave |ength of
460 nm for tes at 25

. \Wol e Bod r.a fluenza virus
i nfected ni ce vvemsi)?%%l WeEH PN a8 6?@S%ﬂéa&go gftﬁﬁs‘é%ﬁ%‘iﬁ’ B6% with an
i nt ernajs volodivRtieh. IaPpewkiicmt 859 ®FWHTH,CR (Di2% BFA) imh2 afinovith 0.4 n was
applied to the dflowch d r h a
Buxco XA dat'¥ g@alﬁlg tAIBIH”%f %qubg%%orn\gﬁ%tg%,t aﬁiﬁ(@l g\g& 14%19(3%8(31%11{
El ect r oni csscafShangdgteddd) (ELAI @dhmnméM(hmdeaStﬂdCéé?ﬁHM@ thereinpdter
pl et hysnmogr gl Zé]%écc a lﬁe é&or&%@f P4 I@H—fzf ﬁs‘ﬁi’g ABhaepasy ﬁ@@@ﬁf%meé’r bray 35

nmeasur enment s wer al (enhanced pausg}?e Pen evi ously

been showna Bsuln A%EﬁEo‘FOOalM\A}él}?h@b@% indicptedire Agsiagiel drgowlet, it 'ﬁ Pifhcr eased
i ntraplgr ah=quartet, m=multiplet and br indicates a broad signal. For preparative (prep) hplc;

ca 50 mg of the final products were injected in 500 uL. of DMSO onto a 50 X 20
mm 1. D. YMC CombiPrep ODS-A column at 20 mL/min with a 10 min gradient
from 10% CH,CN (0.1% TFA) to 90% CH,CN (0.1% TFA) in H,O (0.1% TFA) and
a 2 min hold (unless otherwise stated). Flash chromatography was run over Merck

25  Silica gel 60 (230 - 400 mesh) in solvent mixtures containing varying relative
concentrations of dichloromethane and methanol, or EtOAc, and hexane, unless
otherwise stated. Chromatotron chromatography as has been previously described
(Desai, HK; Joshi, BS; Panu, AM; Pelletier, SW J. Chromatogr. 1985 223-227.) was
run on chromatotron plates available from Analtech, Wilmington DE, USA.

30 satd = saturated; aq = aqueous; NMP = 1-methyl-2-pyrrolidinone; soln =
solution; other abbreviations are as described in the ACS Style Guide (American
Chemical Society, Washington, DC, 1986).
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pressure. The algorithmfor Penh calculation is as follows: Penh =
[(expiratory tinme / -44 WD 03/088972 PCT/ US03/ 12127 relaxation tinme)-1] X
(peak expwopatwossp7f| ow / peak inspiratory flow) where rel arawiusni/izigne is
the amount of time required for 70% of the tidal volume to be expired.
Determ nation of arterial oxygen saturation. A Nonin veterinary hand held
pul se oxineter 8500V with |ingual JesedNnonin Medical, Inc., Plynouth
M) was useg(i® 6 {Jnﬂﬁél%bﬁam 41@1 h i Aub@hhady PEY YR dEARY UrRydroxyihd2 as
descri bed (Slcmell bi al Agents and Chenot her apy
36: 473- 476)cthy Bk F90di fi cations may be found in
PCT/ USO0/ 25386, (WD O 1/19322) flled 1% Sept enber 2000, whose discl osure
is incorporated herein by reference ig s entirety. 10 Fl uorescence
ani sotropy ki nase bi nding assay The OJgsi-lnase enzynme, a fluorescent
ligand and a variable concentration of the ftest conpound are incubated
together to reach thernodynam c equid Mnirfig% conditions such that in

2 | |

S

‘ nd is 15 significantly
(>50% enzynme bound and in the pr@selceNof \a sufficient concentration (>
Ox Ki) of a potent inhibitor the
ligand is nmneasurably different frdg he bound val ue. The concentrati on of
ki nase enzynme should preferably be 31 x Kf. The concentration 20 of
fluorescent |igand required mﬁll depend on the instrunentation used, and

t he quore cent physi ¢ e} i.es centratiogn used
nust be?l ovier ‘hgﬁﬂF @%h@ QFWEWBQ¥QKP&§§EQQKQ #ﬁw QHH 'Bterably less
than hal f tdagbdidehgde enzyme concentration. 25 A typical protocol is: All
conmponents dissolved in Buffer of final conposition 62.5 mM HEPES, pH 7.5,
1.25 nmM CHAPS, 1.25 mM DTT, 12.5 nM 3% DMSO. p38 Enzyne
concentration: 12 nM Fl uorescent Iléhn ]co centration: 5 nM 30 Test
conmpound concentration: 0.1 nM- 100 u Ments incubated in 30 ul final
volume in NLNC 384 well black mcrogit pl ate until equilibriumreached
(5-30 m ns) Fluorescence anisotropy r in LJL Acquest. Definitions: Ki =
di ssoci ation constant for inhibitor brpdi ng 35 Kf = di ssoci ati on const ant
for fluorescent ligand binding The flporescent ligand is the foll ow ng
conpound:

opy of the unbound fl uorescent

A solution of 4,6-dichloro-2-methylsulfanyl-pyrimidine-5-carbaldehyde [Santilli, et

al., J. Heterocycl. Chem. 1971, 8, 445-45] (1.0 gram (hereinafter "g"), 4.48

10 millimoles (hereinafter "mmol")) in CHCI, (20 milliliters (hereinafter "mL")) was
added 2,4,6-tri-fluoroaniline (0.735 g, 5 mmol) followed by Et,N (0.94 mL, 6.72
mmol, 1.5 equivalents (hereinafter "eq")). The reaction mixture turned yellow and
was heated at 500C for 8 hours (hereinafter "h"), 1 M aq NapCO3 solution (50 mL)
was added and the layers were separated. The organic layer was washed with 50 ml

15  sat’d. aqueous (hereinafter "satd aq") NaCl solution, dried through énhydrous MgSO,
and evaporated. The crude product was purified by flash chromatography
(Hex/AcOEt = 95/5) to afford 1.3 g (87 %) of pure 4-chloro-6-(2,4,6-trifluoro-
phenylamino)-2-methylsulfanyl-pyrimidine-5-carbaldehyde.
LCMS (m/e) =334.0 (MH+).

20

b) 4-(2,4,6-trifluorophenylamino)-6-(2,4-di-fluorophenyl)-2-methylsulfanyl-

pyrimidine-5-carbaldehyde
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-45 WD 03/088972 PCT/US03/12127 N NI Nf O NNO C O NH2 O H2N which
is derived from

5-[ 2- (4- awDroemy | phenyl ) - 5- pyri di n-4-yl - 1H i m dazol - 4- ylPLT/uBe& 1ot ophenol
and rhodam ne green. Representative final compounds of Fornula (1) and (la)
whi ch have been 5 tested, Exanmples 1 tog4, 6, 8 and 9, have al

denonstrated positive inhibitory activit in this binding assay, having an
| C50 of < [uM SYNTHETI C EXAMPLES The | ntion will now be described by
reference to the follow ng exanples 1 \ch are nerely illustrative and
are not to be construed as a limtation |of the scope of the present
invention. Al tenperatures are gi 'H;Efgrees centigrade, all solvents
are highest available purity and all \ {eAs run under anhydrous
conditions in an Argon (Ar) atnosphere Where necessary. Mass spectra were
run on an open access LC- M syste el ectrospray 15 ionization. LC
conditions: 4.5%to 90% CH3CN (0. 02 A in 3.2 mnwthaO04 mn hold
and 1.4 mn re-equilibration; detectifJon by M5, UV at 214 nm and a |ight
scattering detector (ELS). Colum: 1FX 40 mm Aquasil (C18) 1H NMR

(her ei naf t ef, e WMLt SRS biRedRE exiiBfielof sdp a) (430, MEmusiyia doBhekes AM 400
spectroneter_or ~_a Bruker AVANCE 400. letﬁ;fg({)l((ilrﬁt@:ﬁ,eﬁ i-ndi ¢

ted are;
s=si ngl et, BEYHHHE (13mL) yas added sghydrgus, 11i7prPE‘P?)afﬂﬂ°‘ﬁ?fP5hdi cat es
a b(r]I oad si ghehylbbhiddcePar.98 ¢ \%8d Mhe,) 1.5pg ) ; Thea@adiidnmyixafre tiae dégassdd
product r

ected i 0.uL_of 0. 50 X |. D. YMC
Conbi Pr p. CHLSRDUEE @ red oB & et o oRaT 1 @ifﬂmgar“éic?ig%“n?m from 10% CH3CN
(0.1 % TFA)tetraki€@9pheBGhbtiine)-RA13diAN (225 B, 00195 enPkA)0%eq] waa agded. n hol d
(i ess ot RS ALAKEHL wagh?a?&i GRUPRAGLRRIN, Ufited 390, XGEy M EK 25
(250" S o

Silica gel I'n solvent mxtures contal ning varying

rel ative cepuatets BiQAne08mig fllosredatsatns Nafdl sobitioaddP0 mdy, ¥aoac, and

hexane, unlgasd, |9 HSaMIcI8yes bvak @ﬂ;ara%tr ST QST TRk QDARIAY yalfowias been
previ ously descri be Desai,, HK; ﬂOSHI, BS; nu,]fwl Pe||?II$J, W J.
Chr Omatlggr solugion was<on _tr)ate\%lgder reduced pressure. The résidue was purified by'flas
chromatography (Hex/AcOEt = 95/5) to afford 1.1 g (67 % yield) of the title
compound. LC MS (m/e) = 412.2 (MH+).

C) 8-(2,4,6-Trifluoro-phenyl)-4-(2,4-difluorophenyl)-2-methylsulfanyl-8H-
15  pyrido[2,3-d]pyrimidin-7-one

~ | NN
0PN N/)\S/
F F

To a solution of the product of the preceding example, step (b) (1.1 g, 2.67 mmol) in
pyridine (10 mL) was added Ac,0 (10 mL) and the reaction mixture was heated
under reflux for 64 hours, concentrated under reduced pressure and the residue was
20  dissolved in EtOAc (200 mL), washed with 1 M aq Na,CO,, and H,O and satd aq
NaCl, dried (MgSO,), filtered and concentrated under reduced pressure. The yellow
residue was purified by flash chromatography (Hex/AcOEt = 90/10) to afford pure
4,8-bis-(2-fluoro-phenyl)-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one (0.93
g, 80 % yield). LC MS (m/e) =436.2 (MH+).
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run on chromatotron plates available from Anal tech, WI mngton DE, USA. 30

satd = saturated; aq = aqueous; NWP = 1-nethyl-2-pyrrolidinone; soln =

sol uti on;wotobessabbr evi ati ons are as described in the ACSP&ryuse’/@iede

(American Chem cal Society, Washington, DC, 1986). -46 W) 03/088972

PCT/ US03/ 12127 Exanple 1 842A 6-Trifl uorophenyl)-4-(2

4-di - fl uorophenyl ) -2-(2-hydrox -I-hhydroxynethyl - ethyl am no)-8H pyri do[ 2

3-d1pyri mi ¢n- 7-g0mes, E-TrifluotdNpkdyl) Q- ¢, NdDudrbphehyl-2methyfsubpnyl-8H-

4- Chl or o- 6- gnz 4 G%Ej'i -.H;‘;Gorf%;enyl am no) - 2- met hyl sul f anyl - pyri m di ne- 5-

car bal dehy @Tide[2, TENOTRPC S, F F O _F A sol ution of

4, 6-di chl or o- 2- net hyl sul f anyl - pyri m di ng-5- car bal dehyde [ Santilli, et al.,

J. Heterocycl. Chem 1971, 8, 445-45] gram (hereinafter "g"), 4.48 10

mllinoles (hereinafter "mmol ™)) in 20 milliliters (hereinafter

"nL")) was added 2,4,6-tri-fluoroanilife (0.735 g, 5 mml) followed by

Et3N (0.94 nL, 6.72 nmml, 1.5 equi § (hereinafter "eq")). The

reaction nixture turned yel |l ow and | wa heated at 500C for 8 hours

(hereinafter "h"), 1 Mag Na2CO3 @0l Wt i (b'nﬁ:gsjg m.) was added and the |ayers
S\ WS with 50 M 15 sat'd. aqueous

(hereinafter "satd aq") Nad sol uti dried through anhydrous MjSO4 and

evaporated. The crude product was pu¥ffied by flash chronat ography

(Hex/ AcOEt = 95/5) to afford 1.3 g (87 % of pure

4-chl or '6-1§}.%, i} b fl BpdcRai t 0.93 g, 2.13 mmol) in CHyCl, (20

phenyl ag‘i no) - f?‘(@[c%éf%%;ﬂ?é:nyﬁnggﬁrp%ea? eegc\'%-(car gél dehyd%.)m1 LCZI\/S (( me) =

334. 0 ( MH+)mLYP®as added 3-chloro-peroxybenzoic acid (0.96 g, 4.3 mmol, 77% purity) and the
reaction mixture was stirred 1 h at 23°, 0.75 ml MeS was added to quench the

reaction. Then 1 M aq Na,CO, (20 mL)) was added, the layers were separated, and
the organic layer was washed with H,O, dried (MgSO,) and concentrated under

10  reduced pressure. The yellow residue was purified by flash chromatography
(Hex/AcOEt = 60/40) to afford 4,8-bis-(2-chloro-phenyl)-2-methanesulfonyl-8H-
pyrido[2,3-d]pyrimidin-7-one (0.95 g, 95 % yield) to afford the title compound. LC
MS (m/e) = 468.0 (MH+).

15 e 8-(2,4, 6-Trifluoro-phenyl)-4-(2,4-difluorophenyl)-2-(2-hydroxy-1-
hydroxymethyl-ethylamino)-8H-pyrido[2,3-d]pyrimidin-7-one

The product of the preceding example (0.95g, 2.03 mmol) in 1-methyl-2-
pyrrolidinone (15 mL) was added serinol (0.925 g, 10.15 mmol) and the reaction

20  mixture was stirred at 23°. After 14 h, H,O (60 mL) was added, followed EtOAc (60
mL). The layers were separated. The organic layer was washed with satd aq NaCl,
dried MgSO0,), filtered concentrated under reduced pressure. The yellow residue
was then purified by flash chromatography to afford (0.93 g, 96 % yield) of title
compound. LC MS (m/e) = 479 (MH+) 1.72 (Rt, min).
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b) 4-(2,4,6-trifluorophenyl am no)-6-(2, 4-di-fluorophenyl)-2-nethyl sul fanyl -
pyri m di ne-5-car bal dehyde -47 WO 03/088972 PCT/US03/12127 F F o~ |1 N HN
N' S~ ~ wboB/o889Tn t he product of the precedi ng exanpl e ofPCItsp3/(A27 (1.3 g,
3.9 mol) in dioxane (45 nlL) and H20O (15 nL) was added anhydrous K2CO3
(1.62 g, 11.7 mol) followed by phenylboronic acid (0.93 g, 5.86 mml, 1.5
eq). The reaction m xture was degassed 5 by bubbling a stream of Ar
t hrough the solution for 10 m n and ghgible 2
tetraki s(triphenyl phophi ne)-pal | adi um (225.6 ng, 0.195 mmol, 0.05 eq) was
added. The reaction mxture was heated under reflux for 20 h, cool ed 23,
the | ayers guer£ disenRapaingd-4-B DAL f1(14:0phedy])-2-{Dhydrorgd- 1Hyy dsatytneslay1iNa C
solution (100 niL NG ad | ayer was separated and dried
(MgSH) f i9taarg] S Oy on was concentrated under reduced
pressure. The res fied by [flash chromat ography (Hex/AcCEt =
95/5) to afford 1.1 g (67 %yield) o e title conpound. LC M5 (nle) =
412.2 (MH). c)
8-(2,4,6-Trif|uoro-phenyl)-4-(2,4-dif|uor%phenyl)-Z-nethyIsquanyI-8H— 15
pyrido[ 2, 3-d] pyrimdin-7-one F F n FBMF To a solution of the
product of the precedi ng exanpl e 4ﬂp) lchg, 2.67 nmmol) in pyridine
(10 m.) was added Ac20 (10 nL) &ndN héV'relctTon ni xture was heated under
reflux for 64 hours, concentrated reduced pressure and the residue
was 20 dissolved in EtOAc (200 nL shed wth 1 Maq Na2CG3, and H20 and
satd ag Nad, dried (MgSO4) 1 filtafed and concentrated under reduced
pressure. The yellow residue was purified by flash chromatography
(Hex/ AcOEt = 90/10) to afford pure
4, 8-bi s-(2-fluoro-phenyl)-2-net hyl sul fanyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one
(0.93 g, 80 %yield). LC M5 (mMe) = 436.2 (MH).

a) 4-Chloro-6-(2,4-difluorophenylamino)-2-methylsulfanyl-pyrimidine-5-

10  carbaldehyde

cl
o~ | SN
HN N/)\S/

F
To a solution of 4,6-dichloro-2-methylsulfanyl-pyrimidine-5-carbaldehyde [Santilli, et
al., J. Heterocycl. Chem. 1971, 8, 445-45] (4.0 g, 18.0 mmol) in CHCI, (50 mL) was
added 2,4-di-fluoroaniline (2.02 mL, 19.8 mmol) followed by Et,N (3.76 mL, 27 mmol,

15 1.5 eq). The reaction mixture turned yellow and was heated to reflux for 6 h, H,O (50
mL) was added and the layers were separated. The organic layer was evaporated to give
6.5 g (> 100 %) of the crude title compound which is pure enough to be used in the next
step. LC MS (m/e) = 316 (MH+).

20 b) 4-(2,4-difluorophenylamino)-6-(2,4-di-fluorophenyl)-2-methylsulfanyl-
pyrimidine-5-carbaldehyde
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-48 WO 03/088972 PCT/ US03/ 12127 d)
8-(2,4,6-Trifluoro-phenyl)-4-(2,4-difluorophenyl)-2-nethyl sul fonyl - 8H
pyrido [ 2v033/08497pyrim din-7-one FF '"-NONN' ,S~ F PCOUW03/R127 The
product of the preceding exanple, step (c) (0.93 g, 2.13 mmol) in CH2C12
(20 nlL) was added 3-chl oro-peroxybenzoi.c acid (0.96 g, 4.3 mmol, 77%
purity) and the reaction mxture was stlirred 1 h at 23, 0.75 mM Me2S was
added to quench the reaction. Then 1 @n Na2C03 (20 nlL) was added, the

| ayers were separated, and the organi ayer was washed with 10, dried
(MgS™) and concentrated under 10 reducdd pressure. The yel |l ow resi due was
purified by flash chronmat ography (d¥x KEt = 60/40) to afford

4, 8- bi s- (2-chl oro- phenyl) - 2- net hanesul oaial -8H
pyri do[ 2, 3-d] pyri m di n-7-one (0.95 ¢" 9% %Yield) to afford the title
conpound. LC M5 (nmle) = 468.0 ( ) 5e) 8-(2,4,

6-Trifl uoro-phenyl)-4-(2,4-difl uorol yl)-2-(2-hydroxy-|I -
hydr oxynet hyl - et hyl am no) - 8H pyri do [[2,3-d] pyrimdin-7-one FF "NOH ON
N NCOHH F / F F The product of the preceding exanple (0.95g, 2.03 mmol)

in 1-nmethyl Wl : ' : .15
ol and (et BEEPLOAREBRE D 8%%@52%1’?@2?j%fg’rzlsgf‘ﬁ%%)g&z‘ﬁ;fﬁ%“@o (60

m) was addel) arddib@OqmE) waraddsd anpydrouspREQ Ly &y £ v ram ®Y The
organi ¢ | ayef q#Rridehfdonldacsaiziag MNagGnmol dr.2 eq). (IMeSe¥Xion nniktves ed

oo s ciisHe gt engry Spains Aot ol Bt g R AR ERE L 5
LC M5 (m e)tetralds(Qiphdrphdphfize) {pitl aditinn()l .03-g4 0.90En 08!, 085%12 WwaCHAdsg0 Jhe2127

reaction mixture was heated under reflux for 12 h, cooled to 23°, the solvents were

removed, EtOAc (400 mL), followed by H,O (200 mL), was added, the organic

layer was separated. The organic phase was washed with satd aq NaCl, dried

10  (MgSO,), filtered and the yellow solution was concentrated under reduced pressure
to afford 7.75 g (>100 % crude yield) of the title compound which can be used
directly in the next step. LC MS (m/e) = 394 (MH+).

c) 8-(2,4-difluorophenyl)-4-(2,4-difluorophenyl)-2-methylsulfanyl-8 H-
15  pyrido[2,3-d]pyrimidin-7-one

To a solution of the product of the preceding example, step (b) (2.33 g, 5.9 mmol) in
pyridine (15 mL) was added Ac,0 (15 mL) and the reaction mixture was heated
under reflux for 48 h, concentrated under reduced pressure and the residue was

20  dissolved in EtOAc (200 mL), washed with 1 M aq Na,CO, twice, and H,O and satd
aq NaCl, dried (MgSO0,), filtered and concentrated under reduced pressure. The
yellow residue was purified by flash chromatography to afford the title compound
(1.2 g, 48 % yield for three steps). LC MS (m/e) = 418 (MH+).
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Example 2 8-(2,4, difluorophenyl)-4-(2

4-di - fl uorophenyl)-2-(2-hydroxy-|-hydroxynethyl- 5

et hyl am rwp-08/89992 i do[ 2, 3-dl pyrim din-7-one F F OH O N NEOHUShS/1H2F a)

4- Chl or0-6- (2, 4-di fl uorophenyl am no) - 2- net hyl sul f anyl - pyri m di ne-5- 10

car bal dehyde ci O N'S F F solution of

4, 6- di chl or®- 2- n&(hgidéfnaraphenybyA-{2-ditheropheayArmehylsalfondd®t-1 1, et To a
al ., J. Fbg@ﬁgﬁgggﬁﬂ ARdinl9-6he 8, 445-45] (4.0 g, 18.0 mmol) in CHC13 (50
m.) was added 2,4-di-fluoroaniline (2.02 nL, 19.8 nmml) foll owed by Et3N
(3.76 nL, 27 mmol, 15 1.5 eq). The rea
heated to reflux for 6 h, HzO (50 nml)
separated. The organic | ayer was evapo
crude title compound which is pure engu
M5 (me) = 316 (MH). 20 b) “
4- (2, 4-di fl uor ophenyl am no) - 6- ( 2, l dgé{ phenyl ) - 2- net hyl sul f anyl -
pyri m di ne-5-car bal dehyde -50 vm>§b/ 89724PgT/ US03/ 12127 F F O~ N HN
N~S F F To the product of the pr g exanple, step (a) (5.67 g, 18
mmol ) in dioxane (150 nL) and H20 m.) was added anhydrous K 2C03 (7.47
g, 54 mol) followed by 2,4-dif|uordphenylboronic acid (3.41 g, 21.6 mol,
1.2 eq). The reaction m xture 5 was degassed by bubbling a stream of Ar

through t hersgleyhrbditt bPthe Poeddiiirg eRBEApIN&B) (c) (2.0 g, 4.8 mmol) in CHCI, (60
5 mL) was added 3-chloro-peroxybenzoic acid (2.48 g, 14.3 mmol) and the reaction
mixture was stirred 5 h at 23°, then 1 M aq Na,CO, (100 mL) was added, the layers
were separated, and the organic layer was washed with H,O, dried (MgSO,) and
concentrated under reduced pressure to afford (2.02 g, 94 % yield) of the title
compound. LC MS (m/e) = 450 (MH+).

ion m xture turned yell ow and was
added and the | ayers were
rto give 6.5 g (> 100 %9 of the

to be used in the next step. LC
SN

10
e) 8-(2,4-difluorophenyl)-4-(2,4-difluorophenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
F

To the product of the preceding example, step (d) (1.90g, 4.3 mmol) in 1-methyl-2-
15  pyrrolidinone (60 mL) was added serinol (1.97g, 21.7 mmol) and the reaction

mixture was heated to 50°. After 1 h, H,O (100 mL) was added, followed by Et,0

(100 mL) and EtOAc (100 mL). The layers were separated. The organic layer was

washed with satd aq NaCl, dried (MgSO,), filtered concentrated under reduced

pressure. The yellow residue was purified by Flash chromatography to afford (1.22
20 g, 62 % yield) of title compound. LC MS (m/e) =461 (MH+) 1.62 (Rt, min).
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tetraki s(tri phenyl phophi ne)-palladium (1.03 g, 0.90 nmmol, 0.05 eq) was
added. The reaction m xture was heated under reflux for 12 h, cooled to
23, the swbwanssy7zvere renoved, Et OAc (400 nmi), foll owed IPgTHBA@/(A00 ni),
was added, the organic |ayer was separated. The organi c phase was washed
with satd ag NaCl, dried 10 (MgSO4) 1 Figtei and the yell ow sol uti on was
concentrated under reduced pressure d 7.75 g (>100 % crude vyield)
of the t| tl e_f@&;ﬁﬂinﬂ_mphmvdhﬁ(béluumﬂen\d] R€2lygtroxp-1t-hedroexhetbylep. LC MS
(me) = 394
8-(2, 4- d|f| uor

pheny ) - 2- et hyl sul f anyl -8H 15
pyrido[ 2, 3-d] pyrimdin-7- one F F -INO S F F To a solution of the
product of the preceding exanple, step 2-33 9, 5.9 mol ) in pyridine
(15 nmL) was added Ac20 (15 nlL) and the rejaction_m xture was heated under
reflux for 48 h, concentrated under B pr ggure and the residue was 20
di ssolved in EtCﬁc (200 m.), washed i C03 twi ce, and H20 and
satd aq Nad, dried (MgSOM) 1 filt&ed afll clncéntrated under reduced
pressure. The vyellow residue was {€d by flash chromat ography to
afford the title conpound (1.2 g, 45!& yield for three steps). LC M5 (me)
= 418 (MH). -51 WD 03/088972 PCT/ USOJF/ 12127 d)

8- (2, 4-di fl uorophenyl)-4-(2, 4-difl uor 6phenyl) - 2- net hyl sul fonyl -8H pyrido

[ 2, 3- d]pyglnadln QB E To.the produc f the

pr ecedi ng exarrpl elﬂlﬁ]&ol% ?74?%@“&0%%13“@ ?ﬂ?tlﬁgﬂ% ]68y lél“ﬂf’)'é)was added
3-chl or o- per@% gpc aC|d (2.48 g, 14.3 mmol) and the reaction mxture
was stirred 5 h at 23, then 1 M aq Na2C03 @lILOO m.) was added, the |ayers

wer e separated, and the organic |ayer ghed with H20, dried (MgSH)
and concentrated under reduced pressure oé@‘ f/ord (2.02 g, 94 %yield) of
N

the title HN
F F

F
A solution of 4,6—dichloro-2—methylsulfanyl—pyrimidine-5-carbaldehyde [Santilli, et al., J.
Heterocycl. Chem. 1971, 8, 445-45] (1.0 g, 4.48 mmol) in CHCI, (20 mL) was added
10 2,4,6-trifluoroaniline (0.735 mg, 5 mmol) followed by Et.N (0.94 mL, 6.72 mmol, 1.5
eq). The reaction mixture turned yellow and was heated to 50°C for 8 h, 1 M aq NapCO3
(50 mL) was added and the layers were separated. The organic layer was washed with 50
mL satd aq NaCl solution, dried through anhydrous MgSO4 and evaporated. The crude
product was purified by flash chromatography to afford 1.3 g (87 %) of pure 4-chloro-6-
15 (2,4,6-triﬂuorophenylamino)-2-methy1sulfanyl-pyrimidine-5-carbaldehyde. LC MS (m/e)
=334.0 (MH+). (
b) 4-(2,4,6-Trifluor0-phenylamino)—6—(2,4—di-ﬂuorophenyl)—2-methylsu1fanyl-
pyrimidine-5-carbaldehyde -

F
o~ I SN
HN N/J\S/
F F
20 F
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d. LC M5 (me) = 450 (MH). 10 e) )
g?ggoz?di fl uor opgenyl) )-4-(2,4-difluorophenyl)-2-(2-hydroxy-I|-hydr o>2<7yget Ey::
et hyl ani rep-08#889yz i do [ 2, 3-d] pyrimidin-7-one F F OH O N wgngnsmw:ﬂ) H
To the product of the preceding exanple, step (d) (1.90g, 4.3 mmo

| di dded inol_ (1.97g, 21.7 mol)
and the 1 eactB SR Bhikr ARl e @il 6P (Rr(0dD & 307 oD geaty was
added, fol | of#tmbyat HEO (10100, wa} added dah@ous KACONM)11 IRy xRS wer e

. : ] SO4) .
PR Gy S Yo PSR L 5% o0 T 8 mhisei a2
filtered concentrat under reduced pressure. . _ A
purified by PHER ¥rdsgatsed P pHYbling aadtfeamcbi(Ar tRDUZD thy, sohRidibryt &0 thin of ti

conpound.5 L CarlShéiconkis(tfPlerk hihegallaBtum [ D mg, 0. P2 MR LY 58 gq% {fas
PCT/ US03/ 12127 4

| e .3 8_. ) ’
6-Tri fl uor op?‘gélﬁg'%ﬁg?e(aﬁg?q tB%‘éW?fteg'u@Qewyﬂué@‘zolh’ <chyldd 6x33fethel - NH E
et hyl ani no) - BjerpyereephRud BHOXE (T00HD), Toli\Pedby satdadRacPRhiudd Nob!
5 a . . . : )
- Cnl or o 6- (1% SR s g R B2t SiadrMgAQ.pylierdndshes
car bal dehydeyedloN soHNioN'wasSoncdhtiRedRinder reduced pressure. The residue was purified
10 by flash chromatography to afford 530 mg (50 % yield) of the title compound. LC

MS (m/e) = 394.0 (MH+).

c) 8-(2,4,6-Triﬂuoro-phenyl)-4-(2-ﬂuorophenyl)-Z-methylsulfanyl-8H—

pyrido[2,3-d]pyrimidin-7-one

2 l N
0% N N/J\S/
F F
15 F

To a solution of the product of the preceding example, step (b) (530 mg, 1.35 mmol)
in pyridine (6 mL) was added Ac,0 (6 mL) and the reaction mixture was heated
under reflux for 64 h, concentrated under reduced pressure and the residue was
dissolved in EtOAc (100 mL), washed with 1 M aq Na,CO,, and H,O and satd aq

20 NaCl, dried (MgSO »)» filtered and concentrated under reduced pressure. The yellow
residue was purified by flash chromatography to afford pure 4,8-bis-(2-fluoro-
phenyl)—2—methylsulfanyl-8H—pyrido[2,3-d]pyrimidin-7-one (520 mg, 92 % yield).
LC MS (m/e) =418.2 (MH+).

25 4 8-(2,4,6-Triﬂuoro-phenyl)-4—(2-ﬂuor0pheny1)-2-methylsu1fonyl-8H-
pyrido[2,3-d]pyrimidin-7-one
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A sol ution of 4,6-dichloro-2-nethyl sul fanyl -pyri m di ne-5-car bal dehyde
[Santilli, et al., J. Heterocycl. Chem 1971, 8, 445-45] (1.0 g, 4.48

mrol ) i n WH0388%920 nli) was added 10 2,4, 6-trifluoroanilin@eCtsid3Riay, 5
mmol ) followed by Et3N (0.94 nmL, 6.72 mmol, 1.5 eq). The reaction mxture
turned yell ow and was heated to 500C for 8 h, 1 Mag Na2CO3 (50 nL) was
added and the | ayers were separated. Th gani ¢ |l ayer was washed with 50
m. satd aq NaCl solution, dried through drous MgSO4 and evaporated. The
crude product was purified by flash chrgmatography to afford 1.3 g (87 %
of pure 4-chloro-6 15 Z N SN

(2,4,6-tri fI uor ophenyl am no) - 2- net

I aa’wlzpyrl m di ne- 5- car bal dehyde. LC

VB (n1e) = 334.0 (M#). b) o= N s
4-(2,4,6 Tr| f | uor o- phenyl am no) - 6- f f(? uor ophenyl ) - 2- et hyl sul f anyl -
pyri m di ne-5-car bal dehyde I\ F O~ NNS FF 20 F -53 WO 03/088972

PCT/ US03/ 12127 To the product of thef[preceding exanple, step (a) (0.89 g,
2. 67 rrm)l) in dioxane (30 nL) and H2O (10 nlL) was added anhydrous K, CC3
(1.11 g, 8. Ohemprodyct bbihegnadding ezambupgtephgmsﬂdomgpnm nacolylil OH5E€1,q15 4. 0
mmol, 1.5 eq) The reaction m xture was degassed bubbl i ng a stream of
Ar through the) ¥#) added 3-ghdpropsrenyRenzoigarid oy me, b4 §'mmol, 77% purity) and
tetrakis(tr |tb¢1®a9tﬁ®hmphume’yasr$ah‘cédhhﬂh2615145 mi, M3 34 aviddd, to(quei’fclﬂqé was

dded. T d fl f led to 23,
SO, e O R S oL Bt RES °
sol ution (108 onghjic layes wad deshed hith Hl;(g,amacl (VSED,) MCcﬁeaﬁrmcEﬁhc&nd dried
(MSOH) 1 fi lr&cﬁfcgﬁlp%uglré Pc?affgrﬂléll N §(?—é:'ﬂ%dl8 %Px\@ﬁ) S0 Is)l?l?a }'%ﬁ? reduced

pressure. The res e was 77 ed chrorra o afford 530
my (50 % yi éveyols3- fl]wntmdm& @W&Qrm@g 8&(% ymgi)(tqﬁ’éfprdihsgﬂe@omw L&

8- (2, 4, 6- Tr iNI§ ¥Ry ﬂ]@rg/{l\)mé];)(z fl uorophenyl) - 2- net hyl sul fanyl - 8H pyri do
[2, 3 - pyrlmdln 7-one ONN' - S FF 15 F To a solution of the product

of the gbecedl ng exanple, step (b) (530 ng, 1.35 nmol) in pyridine (6 ni)
was added Ae20 ( B-(2l4 6-afliudrbphengBet-(2Pfludtoxlianyd-Weshh@aked-hydroxymethyl-

ethylamino)-8H-pyrido[2,3-d]pyrimidin-7-one

SN
LOH

F
The product of the preceding example, step (d) (135 mg, 0.3 mmol) in 1-methyl-2-
15 pyrrolidinone (2 mL) was added serinol (137 mg, 1.5 mmol) and the reaction
mixture was stirred at 23°. After 14 h, H,O (30 mL) was added, followed by EtOAc
(30 mL). The layers were separated. The organic layer was washed with satd aq
NaCl, dried (MgSO,), filtered concentrated under reduced pressure. The yellow
residue was then purified by Flash chromatography to afford (120 mg, 87 % yield)
20 of title compound. LC MS (m/e) = 461 (MH+) 1.65 (Rt, min).
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under reflux for 64 h, concentrated under reduced pressure and the residue
was dissolved in EtQAc (100 nL), washed with 1 M ag Na2C03, and H20 and
satd aq 290Na@Bs97dried (MgSO, filtered and concentrated ®caarsos/edeted
pressure. The yellow residue was purified by flash chromatography to
afford pure 4, 8-bis-(2-fluoro-

phenyl ) - 2- net hyl sul f anyl - 8H pyri do[ 2, ¥X8P®&4 ni di n- 7- one (520 ny, 92 %
yield). LC RB24g-&YifluodbpBery | -MH-Yluodpheyl)-2-(2-hydroxy-1-hydroxymethyl-
8-(2,4,6-Tri HINEEI ﬁ&)hgﬁ)gv}i-ﬁz(éai I ;;}gr@g%nél ) - 2- et hyl sul fonyl -8H pyri do

[2, 3 -d]pyrfitdrn-r-omne-- SO8CT/ US03/ 12127 FN O/ NNFF
le, step (c¢) (520 ng, 1.24 mmol)
xybenzoi ¢ acid (555 ng, 2.48

re was stirred 1 h at 23, 0.5 nL
Then 1 M aqg Na2CO3 (50 nlL) was

O O F The product of the preceding exa
in CH2C1l2 (15 nlL) was added 3-chl oro-
mol , 77% purity) and the reaction m
Me2S was added to quench the 5 reaction
added, the | ayers were separated, op$Hni ¢ | ayer was washed with
H20O, dried (MJSOX) and concentr at e,y\ reduggd pressure to afford

4, 8- bi s- (2-chl or o- phenyl ) - 2- met h&hesfil f¥nyf- 8

pyrido[ 2, 3-d] pyri m di n-7-one (47¢ B %yield) to afford the title
conpound. LC Ms (me) = 449.8 ( 10 e)
8-(2,4,6-trifluorophenyl)-4-(2-fluorophenyl)-2-(2-hydroxy-|-hydroxynet hyl -
et hyl am no) -8Hpyrido [2,3-d]pyrimdin-7-one F NOH4 ON' NICOHH F F F
The product of the preceding exanple, step (d) (135 ng, 0.3 nmmol) in

1-nmet hyl -2- 15 pyrrolidinone (2 nL) was added serinol (137 ng, 1.5 mol)
and the reacthisppompsuns wasprepased nsing thetmaBodsAffterampke ThherbinQidB0 ) was

dded, foll i ( : L Th i
fayer v e bt Moo Telogid t‘]ﬁ?!‘@%‘%gp LR S ERROBCRon 6B r at ed
under reducetEeB & sQgpeundrLE-MS: e l(MH+, m/z), 1.69 (Rt, min).

10 Example 5

8-(2.4-difluorophenyl)-4-( 2-fluorophenyl)-2-((S)-2-hydroxy-1 -methylethylamino)-8H-
pyrido[2.3-d]pyrimidin-7-one

15

This compound was prepared using the methods of example 2, and substituting 2-
fluorophenyl boronic acid in the procedure of example 2(b) and (S)-(+)-2-amino-1-

propanol in the procedure of example 2(e) to afford the title compound. LC-MS: 427
(MH+, m/z), 1.82 (Rt, min).
20
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resi due was then purified by Flash chromatography to afford (120 ng, 87 %
yield) 20 of title compound. LC M5 (me) = 461 (MH#) 1.65 (R, mn). -55
WO 03/ 0888023088p/1JS03/ 12127 Exanple 4 PCT/US03/12127
8-(2,4,6-Trifluorophenyl)-4-(4-fluorophenyl)-2-(2-h droxy-I-h droxynethyl -
et hyl am no) - 8H pyridol2 3-dlpyrimdin-7-one FOH ONNICOH FFHF 5
Thi s conpound was prepared using the 88 of exanple 1 herein, and
substi t ut i ngB-@-flicrophaiyErd2. balifumireplaavl-2-S}-Da yiraesid tieth vodth w @) SHL ( b)
to afford the to' i% co ur_1§i_. LC-Ms: 461 (MH+, mz), 1.69 (Rt, mn). 10
Exanpl e 5 (2, &- )-4-(2-Ffl uor ophenyl )-2-((S)-2-hydroxy 1
nmet hyl et hyl am no) 8H pyrido 12, 3-dlpyrimdin-7-one I\ / F /~-NONN' N
OH F H F 15 This conpound was prepag€dyusi ng the net hods of exanple 2,
and substituting 2- fluorophenyl boroR acid in the procedure of exanple
2(b) and (S)-(+)-2-am no-1- propanol inf thle procedure of exanple 2(e) to
afford the title conpound. LC-MS: 4 W+, mz), 1.82 (Rt, mn). 20 -56

: OH
8- (4-fluorophenyl)-4-(2, 4-difl uoPoplenW) -®- ((S) - 2- hey- | - et hyl et hyl am no

This compound was prepared using the methods of example 2, and substituting 4-
fluoroaniline in the procedure of example 2(a) and (S)-(+)-2-amino-1-propanol in
the procedure of example 2(e) to afford the title compound. LC-MS: 427 (MH+,
m/z), 1.87 (Rt, min).

10

Example 7

8-(2.4-difluorophenyl)-4-(2.4-difluorophenyl)-2-((S)-2-hydroxy-1-methylethylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one

15
This compound was prepared using the methods of example 2, and substituting 2,4-
difluoroaniline in the procedure of example 2(a), and substituting 2,4-di-
fluorophenyl boronic acid in the procedure of example 2(b), and (S)-(+)-2-amino-1-

propanol in the procedure of example 2(e) to afford the title compound.
20  LC-MS: 445 (MH+, m/z), 1.95 (Rt, min).
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F NONN" v OH H F 5 This conpound was prepared using the nethods of
exanple 2, and substituting 4- fluoroaniline in the procedure of exanple
2(a) and W6)03/088972- ami no- | - propanol in the procedure of examsh&126E) to
afford the title conmpound. LC_NF; 42(72(2/|—I;_,fI rdz),h1.87 (Rt, mn). 10

le 7 8-(2,4-difluorophen -4-(2,4-difluorophen S
F;(?rer((S) - 2- h3(/droxy-l - et h)F/)I et %yl ami nExem@ledyrido (2, 3-dl pyrinidin- 7-0Pe F
APl © 2. anc e L T B L cedur e of

substituting 2,4 diflu : ure

gi:%: g g( a?i,?}gcg%ylgﬁtb¥téhyl5%nrq8)'§[,{49y@id9 f@ﬁw&ﬁgmfl%r onic acid in the
procedure of exanple 2(b), and (S)-(+)-2-anm no-I- propanol in the procedure
of exanple 2(e) to afford the title c und. 20 LC-Ms: 445 (MH, mz),
1.95 (Rt, mn). -57 WD 03/088972 PCT/ /12127 Exanple 8
8- (2, 4-Di f1 uor ophenyl ) - 4- (2-chl or o- 4- f I Jior 6phenyl ) - 2- (2- hydr oxy- | -
hydr oxynmet hyl et hyl am no) - 8H pyri do pypti din-7-one F OH xcl ONN
ICCH FH F5

N OH
07 N7 NN
F
F
5
a) 2-chloro-4-fluorophenylboronic acid
F
cl
Ho” " oH

To 1.05 g Mg in THF (20 mL) was added catalytic I, and then a 1 mL portion of the 2-
Chloro-4-fluoro-iodobenzene (10g total, 39 mmol) was added. The mixture was

10 stirred, slowly warmed, and an exothermic reaction began. The remainder of the 2-
Chloro-4-fluoro-iodobenzene was added at a rate to maintain the exotherm and then the
reaction was heated to THF reflux for 2.5 h, then cooled to 23°. The resulting mixture
was added with rapid stirring to a -70° solution of trimethyl borate (4.53 mL, 40 mmol)
in THF (40 mL). The reaction was stirred at < 0° for 20 min and at 23° for 16 h, then

15 poured into 2N HCI (150 mL), stirred 2 h, and the THF was removed under vacuum.
The residual aqueous solution was extracted with Et20 (3 X200 mL.) and the combined
extracts were dried (NapSO4) and concentrated to afford a red solid. Trituration with
hexane and drying afforded the title compound as a tan solid. (1.89 g, 28%). . 'H-
NMR CD,0D & 7.09 (m, 1H), 7.21 (m, 1H), 7.38 (m, 1H).

20
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a) 2-chloro-4-fluorophenyl boronic acid F ci HOBeSOH To 1.05 g My in THE

(20 nm.) was added catalytic 12 and then a 1 nL portion of the 2-

Chl or o- 4-Wwbuwamsgs9rndobenzene (10g total, 39 mml) was adde@®CTNise3/mi1xt ure was
10 stirred, slowy warned, and an exotherm c reaction began. The remai nder

of the 2- Chlpro Iu dded at rate to nmintain the
exot hermandi)then§t(% éjﬁ&%(??‘? Bvég‘ﬁg %’%PBIO?FJE“W%?T(Z?YFIB}XY? "5 h, then
cooled to 23hydrh7®/m@hﬂmthyigmmo>){8ﬁ-pyndm23aljpminmhﬂﬁ -gmepid stirring to a -70
solution of trinethyl borate (4.53 nL, 40C mmol) in THE (40 nL). The
reaction was stirred at < 0 for 20 mn d at 23 for 16 h, then 15 poured
into 2N HO (150 nmL), stirred 2 h, and THE was renoved under vacuum
The residual aqueous solution was extractw&dgyth Et20 (3 X 200 nL) and the
conbined extracts were dried (Na2SO4 afd concentr at ed to afford a red
solid. Trituration with hexane and [d ngNaf orded the title conmpound as a
tan solid. (1.89 g, 28%. . 'H NVFSRONG 7 Q9%m 1H), 7.21 (m 1H),
7.38 (m 1H). 20 -58 WD 03/088972 PCT USO3/ #2127 b)

8- (2, 4-di fl uorophenyl)-4-(2-chl oro- or ophenyl ) - 2- ( 2- hydr oxy- 1 -

hydr oxynet hyl - et hyl am no) - 8H pyri do 3-d]pyrimdin-7-one FCI ~NOH OW
NOH FH F5 The title conpound was!prepared using the nethods of exanple
2 and substituting the product of the preceding exanple in the procedure
of exanple 2(b), to afford the title conmpound. LC-Ms: 477 (M#, mlz), 1.75

(Rt, mn f.| uor gphen
4-difl uo%ophenrfﬁ eecfgz%gﬂgg/ﬂ Q%f%ddl%’% %\Ohs gft%ﬁ?p% A87d sibstintingo12 3
dl pyri mi di n-e pisdugt of t eppmpqdfng Q@ampl¢ inNh@©ptocedure of example 2(b), to afford the

title compound. LC-MS: 477 (MH+, m/z), 1.75 (Rt, min).

Example 9
10 8-(2,3-difluorophenyl)-4-( 2 4-difluorophenyl)-2-(2-hydroxy-1 -hydroxymethvyl-

ethylamino)-8H-pyrido[2.3-d]pyrimidin-7-one
F

F
OH
NN
AL
07N N/J\ N oH
F
This compound was prepared using the methods of example 2 and substituting 2,3-

difluoroaniline in the procedure of example 2(a), to afford the title compound. LC-
15 MS: 461 (MH+, m/z), 1.67 (Rt, min).

All publications, including but not limited to patents and patent applications
cited in this specification are herein incorporated by reference as if each individual

publication were specifically and individually indicated to be incorporated by
20 reference herein as though fully set forth.

H

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the are can, using the preceding
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FH F Z This conpound was prepared using the nethods of exanple 2 and
substituting 2,3- difluoroaniline in the procedure of exanple 2(a), to

af ford t hwotososs®7zonpound. LC 15 Ms: 461 (M+, niz), 1.6PCTRiSp3/m1e). All
publications, including but not limted to patents and patent applications,

cited in thi are herein incor.por reference as if each
i ndi vi dual ﬁe%ﬁ? |ugzi&%’/ver i3 rgsﬁgpllnf’?%]é)lnlt ltér'c]@?qsﬁ?ﬁ%?ﬁtdtyﬁﬂe&or?n@i:cat ed to be
i ncor por at ed bynﬁ@sh@ﬁér@nowbmensﬁnahanhh@ugﬁuﬁnﬁhyaaéhofmhhﬂMn&heﬂﬁbove
description n rred ..enbodi nents
t her eof . Nbd%gkggfﬁgﬁgégﬁFﬁf&ﬂggﬁgégﬁ 29, gﬁ?%%ﬁgﬁ@%:?ﬁgﬁ eu“?g%%}¥ﬁcally
di scl osed hel8l aareécmﬁlt"ﬁlprpneﬁ& og@@pﬂéeg@rls elagn¢dae defingl o fallows. W t hout
further elaboration, it is believed that one skilled in the are can, using
the preceding -59 WO 03/088972 PCT/US03/ 12127 description, utilize the
present invention to its fullest extent. Therefore, the Exanples herein
are to be construed as nerely illustrative and not a limtation of the
scope of the present invention in any way. The enbodi nents of the invention
in which an exclusive property or privilege is clainmed are defined as
follows. -60 WO 03/088972 PCT/US03/ 12127 What is Cained is: 1. The
conpound which is:
8-(2,4,6-trifluorophenyl)-4-(2,4-difluorophenyl)-2-(2-hydroxy- | - 5

hydr oxynet hyl et hyl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one;

4, 8-Bi s-(2,4-difluoro-phenyl)-2-(2-hydroxy-

- hydr oxynet hyl - et hyl am no)-8H pyri do- [2, 3 -d] -pyrimdin-7-one;
8-(2,4,6-trifluorophenyl)-4-(2-fluorophenyl)-2-(2-hydroxy- | -

hydr oxynet hyl et hyl am no) - 8H pyrido [ 2, 3-d] pyri mi di n-7-one; 10
8-(2,4,6-trifluorophenyl)-4-(4-fluorophenyl)-2-(2-hydroxy-

hydr oxynmet hyl et hyl am no) - 8H pyrido [ 2, 3-d] pyri m di n-7-one;

4-(2-fl uoro-phenyl)-8-(2,4-difluoro-phenyl)-2-((S)-2-hydroxy- 1 -nethyl -
et hyl am no) - 8H pyrido-[2,3 -d]-pyrimdin-7-one;

4-(2,4-Di fluoro-phenyl)-8-(4-fluoro-phenyl)-2-((S)-2-hydroxy- |-nethyl- 15
et hyl am no) - 8H pyri do-[ 2, 3-d] - pyri m di n-7-one;

4, 8-Bi s- (2, 4-di fl uoro-phenyl)-2-(2-hydroxy-

- met hyl - et hyl am no) - 8H pyri do-[ 2, 3- d]-pyrimdin-7-one;

-60-



8- (2, 4-D fluorophenyl)-4-(2-chl oro-4-fluorophenyl)-2-(2-hydroxy-1-

hydr oxynmet hyl et hyl am no) - 84 pyri do[ 2, 3-d] pyri m di n-7-one; or 20

8- (2, 3- diwbwasnsghenyl ) - 4- (2, 4-di f | uor ophenyl ) - 2- ( 2- hydr oxpCirAsgsitazy et hyl -
et hyl am no) - 8H pyrido[ 2, 3-d] pyri m di n-7- one; or a pharmaceutically
acceptable s t eof .. 2. A pharmaceutical conposition conprising an

ef fective an%n“sgﬁfa&nedz’é- conpound according to Caiml and a
pharmaceutically acceptable carrier or diluent. 3. A nethod of treating a

CSBP/ RK/ p38 ki nasg gﬁ%@&lﬁgi\%ﬁ?%e in a mnual in need thereof, which
met hod conprises agl‘m' nisterin 0 said manmal an effective 30 ampbunt of a

compound accgT@si“rﬁgtfifblowrdiiemlli%'(2:4-d1'ﬂ@0mhm)@)-&(§%dib’dﬁ0ﬂg—1t-o Cl ai m 3 wherein
Lhe CSBRIRK pSthyliaigamnyImeiiaheib) (Eate DS ApRihRihG. Gl i tis, Reiter s

syndronme, gout,,tr ic arthritis, “rubella.arthritis, acute synovitis,

r heumat oi d agt%h]?’is’t(?’g T'T‘%%]H%WFHFBYQ' %@&W&Wﬁyri'éyd@BY%Ehé(bﬁ‘iW}Wmﬂ@)sg gouty
arthritis and gyhido-[aStdirpytrintidmenadhg;i on, sepsis, septic shock, endotoxic
moni ngi €1 o+ SRt R o g A B Rl ol osed head
injury, asthmiydegumethyéethylpaimo) B HEpwidoa s-dyndnitis 7-aler oni ¢ pul monary

i nfl ametpr yg-(2.8%- (4_(FX 32% . di.sease, chronic obstructive
pul nonary di sé SSt@u?%ggﬁgyaégg%@ggﬂéiéggsh gioég ISbone resorption

di sease, ost eogﬁ waymethyledhdamuiod-8Hepyitiohe. 3 alipyimislim 7aome; r enal  r eper f usi on

i njury, congee2-flverdietadyl) gD, AaEluctRpRARIN-AISH S0 RY PAssndr af ting  (CABG
surgery, thronbgé,lls.ai) r 0s hlgro is,.aloneral arnephiritis,” chronic renal 5
failure, di abefey AFPQEEHRYTIARHE SoPatRhiplidipalorgr degeneration, graft vs.

host react i oh(2,4d)iflogmafitenyBjseit flwsto-pheiy ROTES)ar- iy ko) dimgase, Crohn's

di sease,jsul cer af COl bifrl S, radegenr,ative di sease, mnuscle

degeneraltsi on gﬁlggagr%lﬁgj-!r;%fpﬁ'ﬁlg(ﬁgt%’r%ycﬁ'R}&I@Hfhé‘r'l/'oﬁ%generati on, tunor growth and
metastasi s, ‘bbBivGhhidiluirepher)-21(2hydrzg- li-methybdthypnatapsilpyrid6723E,
contact der mat gi-p$rimRBR7L@RE S, sunburn, or conjunctivitis. 10 5. A nethod
of treating {{_&\eﬁ%oﬂ’rmn cold or respiratory viral infection caused by human
rhi novi rus (3R PtwerheDet-Grriloed flugrsimberl)-2«2-hyilrixytlenza vi r us,

par ai nf | uenza lydrusymetgRilyddroing)-SMOH¥dopd, 3-MidnidRL7-84&NRVi rus in a human
I n need,yt hey -dic’)f?uio(rzh mstltgggca%o i seg a%ﬁ' ?i gt ring to said human an

ef fecti Ve ampuri opbenyl g i uaroRReny: n% £ Hy&oxy iy drexymataylmet hod
according to Cthylminamrti-eyride[As-dlespinidihar yn¥: dralphaphaehiioNly exacer bat es
asthma, exacer hatfapehRRigedtr Onchitis, exacerbates chronic oObstructive

2. A pharmaceutical composition comprising an effective amount of a

25  compound according to Claim 1 and a pharmaceutically acceptable carrier or
diluent,

3. A method of treating a CSBP/RK/p38 kinase mediated disease in a mammal
in need thereof, which method comprises administering to said mammal an effective
30  amount of a compound according to Claim 1.

4. The method according to Claim 3 wherein the CSBP/RK/p38 kinase
mediated disease is psoriatic arthritis, Reiter’s syndrome, gout, traumatic arthritis,
rubella arthritis, acute synovitis, rheumatoid arthritis, rheumatoid spondylitis,

35  osteoarthritis, gouty arthritis and other arthritic condition, sepsis, septic shock,
endotoxic shock, gram negative sepsis, toxic shock syndrome, cerebral malaria,
meningitis, ischemic and hemorrhagic stroke, neurotrauma/closed head injury,

asthma, adult respiratory distress syndrome, chronic pulmonary inflammatory
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[ It [ rbates sinusitis, or
ul monary di sease, exacerbates otitis nedia, exacerl _
aherein ¥he 20 respiratory viral infection is associated with a secondary
bact eri alwpnBeg®9rnn, otitis nedia, sinusitis, or pneunoniP@I/UR03/The7

conmpound whi ch is:

- ; -tri ' - 2- met hyl sul f any

|4' ( 2154' difl uglfsgéesgga{gé#igg}a%g%;t}gé g)l%frﬁldn%r}; (Eilse]:calsg,osglg ogi%,n dl%rgngr?/)sarcososis, Y
- rim -5- : ,

4-(2, 4P éi f | ubpe jeherntipn) diBeqs2, ebtatipbtasisr mpferoyis, @nidiar) mddbrigtany k&l f any! -

2 (21 ior opBRit 1 G A Qe gt St OIS RGP Sy -

pyr i i di ne- 5@&%95?%5%ézr?mhesi&ﬁéwﬂfsphbmmél@me)fulmphﬂ?ls’ choonicrenal =
6-(2, 4, 6-3 ri fdilugy, apBery, B8O ketaroPBh) Yinsd ér%erﬂyqn:ﬁg%agﬂu\flffé%s)t/ ?&z Lidn tenyae
4-(2-fl uor Opggo%%ﬁeg@&fgagihﬂgnlm%%rg %E%QYéigen;sg,o r:)hl-l’grgisease, ulcerative colitis,

o or oy _
BYE I2,m4EJI Dif uaTwedsigenytiye Bis¢ae f huaiofpenthasd, anbedc FRMBYAEY! Hauy- 35

i m di ne- - ;A 4-di fl uaro-phenyl)- . ,
B (2 11 oonn et G e St o 4R Bl e inoarisdndensdde:
4- ( 2-chl or 0- PRemesiappivemal gongact ﬂtpmaaﬂijtifs,lpspriaqmenybm mbnﬁml_ﬁlﬁ?&ihy.' sul f anyl
-62 WO 03/ 088972 PCT/ US03/ 12127 pyri m di ne-5-car bal dehyde; or

- - di -6- (2, 3-di fl uorophenyl am no) - 2- et hyl sul f anyl -
gyg |2m4 dfjlnfel_ gé_) Lgfg%ﬁ@éueﬁaggg the commgn cold or respiratory viral infection caused by

human rhinovirus (HRYV), other enteroviruses, coronavirus, influenza virus,

parainfluenza virus, respiratory syncytial virus, or adenovirus in a human in need

thereof which method comprises administering to said human an effective amount of
15 acompound according to Claim 1.

6. The method according to Claim 5 wherein the respiratory viral infection
exacerbates asthma, exacerbates chronic bronchitis, exacerbates chronic obstructive
pulmonary disease, exacerbates otitis media, exacerbates sinusitis, or wherein the

20  respiratory viral infection is associated with a secondary bacterial infection, otitis
media, sinusitis, or pneumonia.

7. The compound which is:
4-(2,4-diﬂuoro-pheny1amino)-6-(2,4,6-triﬂuorophenylamino)-Z-methylsulfanyl-
25 pyrimidine-5-carbaldehyde;

4—(2,4—diﬂuoro-phenyl)-6-(2,4-diﬂuorophenylamino)- 2-methylsulfanyl-
pyrimidine-5-carbaldehyde;
4—(2-ﬂuoropheny1)-6—(2,4,6—triﬂuorophenylamino)-Z—methylsulfanyl-
pyrimidine-5-carbaldehyde;
30 4-(4-fluorophenyl)- 6-(2,4,6-trif1uorophenylamino)—2—methylsulfanyl—
pyrimidine-5-carbaldehyde;
4-(2-ﬂuoropheny1)—6-(2,4-diﬂuorophenylamino)-Z-methylsulfanyl-
pyrimidine-5-carbaldehyde;
4-(2,4-Diﬂuoro—phenyl)-6-(4—ﬂuorophenylamino)-2-methylsulfanyl—
35 pyrimidine-5-carbaldehyde;
4-(2,4-difluoro-phenyl)- 6-(2,4-diﬂuorophenylamino)—methylsulfanyl-
pyrimidine—S-carbaldehyde;
4-(2—chloro-4-ﬂuorophenyl)-6-(2,4-diﬂuorophenylamino)—2-methylsulfanyl—
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pyrimidine-5-carbaldehyde; or

4-(2,4-difluorophenyl)-6-(2,3-difluorophenylamino)-2-methylsulfanyl-
pyrimidine-5-carbaldehyde.
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