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- 1 - Hydroxyal kyl Substituted
Pyri do-7-Pyrimdin-7-ones The present invention
WO edoanerss o pyri dopyrim di nes and derivatives POEERDNG/012475
In particular, the present invention provides
2, 6-di substituted 7-oxo-py[igq[2,3-d]pyrinidines, a
pro cess for their manufacture, pharnaceutica
preparations conprising the same, and nethods for
using the s roMaﬁl&@ St sREltkY B88b-PIBARhRIKy NASES
(MAP) is a m Ty of proline- directed
Tﬁ@%fe@&fttiﬁ\reﬁggh P&a%é Wﬂobﬁ%ﬁcﬁﬁés' @R rilvMABIek thereof, In particular,
strates hosp orylatlon The ﬁgnases are -
thecorpsgat I@Merﬁ;nnaprwéldﬁ%% §-dsubsityied s OXTEViIgR ]pyrimidines, a pro-
cégé‘f’dr'tﬁéuoﬂﬁh dﬂ%r@%ﬁ?ﬂﬁ&eﬁ*ﬁ&?ﬁ& patdMohé Qﬂﬁ}ﬁnﬁﬁg’iﬁeuame, and
factors, toxin and i nflammatory cytoki nes
H@ﬂé@ﬁﬁﬁﬂmN%kaF%@%es is the p38 kinase group that
i ncl udes various isofornms (e.g., p38 , r39b, p38g and

MIRREN-acthRGed13 Btk RRSQS (RIAP) ’isea?'ﬁﬁﬁﬁﬂotf |p€olfr£%’£d1rected ser1ne/threon1ne
phosphoryl ati ng, and actlvatlng ranscr.i pti acto

Kinasenehd adtivatarir Rybpiiass by el hryiptigh e@ﬁﬁbmsw afecagfivated by

a ekt Bfé’%ﬂéﬂ 1n§1ﬁﬂ§1§§1utﬁﬁ6ﬁa’l Aid SISO dess; Wﬁ%}ﬁegroﬁﬂgfactors,

bacter | i popol ysacchari de. Mre |nportan Iy,

erpy}oé@ee@g afﬂammatpasmgﬁh é}rwga@%ﬁf A SIBEERIS SRS Kipase

e produc 1
]iollilgl I1rr11cg 'yarlo% (if%fmg) g néd 3?2{%%5@ Bgéﬂé%ﬁe%;éﬁgsl’%e %3T8 kinases
attelrepensiple ki pitﬂﬁp]ik&?lahﬁg And ﬁqﬁvlaﬁﬁg erandcriptitnzatets as well as other
di sease states on r. exanmpl £, TNF- oci .
KRR LR SRR BT T P9 SPISTerEs: - FORGCHAES Fiefines and
bat b liphwdpacchhtide.excessi veor unregul ated production
has been inplicated as playing a causative role in the

MR PR o e PRR Dot P SE e B Bioatn £ Rht to mediate
tlﬂrp@adiuc&i@mdf gréflan@atony tﬁduhés&ﬂatchﬁliﬁg 'BINFiandl IIh-rmmid cyn],ooxygenase -2.
B LS PR S B8 0 B5L0, M ns

Fb{léx% ueO'TNF & WehoyRskifik MroduBdd Mzﬁly\ﬁyrauﬁvat@mohsey@&sand macro-
Vi rus |nclud|ng er pes SIHE&GX virus type-

Phagep dés eicessiverr viregslatadiao qtm&azbeemlmmﬁé@é Iabpluamg a causative
rdSMhe p%@lng&i?ehls Bt ARYLR o1 'aftﬂ um@é}e reE&?Ttif bi}iR86A of TNF produc-

VI rus, erpes virus-o

tibe hpeelwn slewi tq ke bryad pphesiiondn mb@veatqgnso‘(mnmg)amn, inflam-
bi th
R B i pitugIL Bt ioRe %f‘?%é*%g%?v”‘;{‘%d"mﬁziyt es and

nacropha es, and plays arolein
Thiithao play beanl ioyilicated ineipd mrsfé@f,lqnmug]m aﬁbﬂYheﬂﬁmZ@ ivifus, and herpes

w?ﬁst SIS Ing heh?e\é @fmﬁ@w?@&%@ | ‘?HSVf 1)?9&$e§ s‘?ﬁl%[&tv'lrﬁgtype 2 (HSV-2),
cytomegalovirus (CMV), varicella-zoster virus (VZV), Epstein-Barr virus, human herpes
virus-6 (HHV-6), human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8),

pseudorabies and rhinotracheitis, among others.

Similarly, IL-1 is produced by activated monocytes and macrophages, and plays a role in
many pathophysiological responses including rheumatoid arthritis, fever and reduction of

bone resorption.
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Addi tionally, the involvenent of p38 has been
inplicated in stroke, Al zheiner's disease,

wo@gtsoanshritis, lung injury, septic shock, PCT/EP2004/012475

angi ogenesi s, dermatitis, psorihasis and atopic
dermatitis. / . Exp. Opin. Ther. Patents, 2000, JO(I).

_ . ; b bidi '
AR Pl e R Py S U TR oo ook AR b isease
edt¢cavthaitisigngrifyry ofeptit shnsk dingéngeresist derawtiticqspriass and atopic
6- - Py . im g es, -7-imnes and
7 na}‘ll1 g?fe% Egg ?ﬁ??[ﬁ%%@#@é%@’ %?(g?t ors of protein
tyrosi ne kinase nmediated cellular proliferation in WO -

Bhddtion of these W@ﬁs bpsyflrnhibli@ipz,oé Ih;q Rﬁy%rlqimﬁsq isrrdbengflt in controlling,
h Ah RS ' i nhi bi f
TP 008 TR Bbgesha® D100 o

6-al kyl - pyrido[ 2, 3-d] pyrimdin-7-ones are disclosed_as )

Centainiotaykpoidadysatd]nyriaidinrdenss, 1(rinisesanidy-thipnes are disclosed as in-
y ta j ' . T 2

PGR R b G e AT R L Bl MR RN 0,0/34367. Other

&Pryd-paTido BB Al pyrinsidinse andrbeh thimiinesree psediselpsed as inhibitors of

US55 VOB ot e s

ihibitogs ef gyclimdepradentlangdes IRV Q 88/33708x gt tripl 4-amingy pyridopyrimi-

; | , | gl ;
D SEyr CU TRl S o Bl SR BEA 5P 0278 sB6AL
hydr oxyal kyl , oxoal kyl or hydroxycycl oal kyl. Wile
beenexdmbadinent the presemhinyension-psgyifes @impopngdhekthyg fermula L.
known to be active in an enzy matic in vitro assay
agai nst p38 (see, e.g., US-200§+0171584-A& which is
i ncor porated herein Iy exgriceai'n its entirety),
surprisingly and ginexp the present inventor )
has di scovered thatNCongoumnds~of Fornula |I have a
significantly highdt activigy in a
| i popol ysacchararide (LPS) induced human whol e bl ood
.| ne production assay than conpounds that have
pgeV|oust been di scl osed. Conpounds of Formula | are
KnhiivDt 6O wfS(Phovdereiknie®dwr 2and exhi bit effective
I V] ' .p38 in vivo. They are selective
gggfﬁéfy%égﬁﬁﬁn %e relative to cyclin-dependent
RI nasdbormmikyt, yikph cymodliyhas doalksihbylehdree dpnmoungslioh, or

thehgaﬁigﬁég%g¥gghgon can be used for the treatnent of

di seases y the pro-inflanmatory cytoki nes
Blic hs glrdiyallkyh dxoalkyl or Hydeoxyeyslsalkel. aspect of the
present invention provides a nethod for treating p38-

While certain substituted pyrido-7-pyrimidin-7-ones are known to be active in an enzy-

matic in vitro assay against p38 (see, e.g., US-2003-0171584-A1 which is incorporated
herein by reference in its entirety), surprisingly and unexpectedly, the present inventor has
discovered that Compounds of Formula I have a significantly higher activity in a lipopoly-
sacchararide (LPS) induced human whole blood cysteine production assay than com-

pounds that have previously been disclosed.

Compounds of Formula I are inhibitors of protein kinases, and exhibit effective activity
against p38 in vivo. They are selective against p38 kinase relative to cyclin-dependent
kinases and tyrosine kinases. Therefore, compounds of the present invention can be used
for the treatment of diseases mediated by the pro-inflammatory cytokines such as TNF and

IL-1. Thus, another aspect of the present invention provides a method for treating p38
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nmedi at ed di seases or conditions in which a
therapeutically effective anount of a Com pound of

wo-orskR84 i s administered to a patient. Unl eSBCT/EP2004/012475

ot herwi se stated, the following,terns used in the
specification and clai ns have the neani ngs given

%d@é‘%%ﬂ%%e&bh& It:llgnfrﬁaﬁlg }%a ﬁpér%e&u?;ﬂ#e@ﬁctfnp ea?%@ é it B2 com-

ere Ris a e as
meﬂedan@x@ﬁpl&mﬂnankwmwdbhymﬁgnbups i ncl ude, by way
of exanple, 2-methoxyethyl, 3-nethoxypropyl,

IUdg&E Bfﬂeﬁ% ﬁgﬁ%@g rﬁ%terms used]m the sa;eaﬁcatlon and claims have the

Imeanings givex épWyI) 3- nethoxypropyl "Al kyl" means a
Ilnear saturat ed nonoval ent hydrocarbon radi cal of one

'xzalﬁﬁ*; BRI B B‘Fetﬁ?f tﬁ% Hﬁﬁfﬁﬂ“ﬁﬂ saeunaed RHR Q%ﬂrﬁﬂ&b is alkyl-

r'bon radic ree si x carbon

gngas defimed yprelrgt]ii[g{emplqjy @l,}jyxyallgl gioupy 1nclq¢leblm;{ \yay of example, 2-meth-

pﬁﬁ(ﬁjﬁty quetﬂc%% cHJXI 31| neth E-\ﬁlleth@)&gt tth 2I Jﬁ%thoxyethyl) 3-methoxy-

saturate
@aldkio@ mgthogpsthy)- 3dnethpmpwlcar bon atons or a
branched saturated dival ent hydrocarbon radical of

E‘Mk??’ tharﬁ 2fine sgﬁﬂat%a WBhovRedk hyd g&?rdet rﬁ{aﬁlcaﬁ;ft})\ﬁle €8§ix carbon

di net hyl et hyl ene, propyl ene, propyl ene,

btﬁrm arrebrapehiedyshiamated amomieltlhvﬂeocarbmyhdlcﬂeé Hregto six carbon

HH%H @l e tlggﬂné%ﬁw}'lg%ﬂo lof 2P J))}fyz %gﬁ@&?g@hﬂc e éﬁ&?ﬁgl and the

Vike.h one or nore substltuents preferably one, two or
three, substituents preferably sel ected fromthe group

@Q]ﬂ%le;ﬁte* Hﬁaﬁ% l?l{éﬁy Laturlai’egrd%axent ﬂlygﬂ)?éﬁ(rboﬂ‘?'b&@all& bPe to six carbon

Koxy, tro, cyano, 'am no, nonoal kyl am o,

dtoah g aabnandledwemhgtre@ Aivelienidyy dreqanlyreradisabafheagdo sigwrbon atoms,
BP0 BB SR b ST o BB byt

n:mﬁyleed,atndthphléqwl chl or ophenyl f | uor ophenyl ,
di f1 uor ophenyl (such as 2,4- and 2, 6-di fl uorophenyl),

Pﬁﬂﬁ))é%‘sedqﬂﬁlto g?aéé}? I%E@lﬁhc%r B?o%ﬁgb)f%)maﬂg Hg&l%@arbon radical which is

erivatives ers
gatlgmsllyes@bﬁﬁﬁ@dan@p@n@ﬁpélbf|vath1gxm@6mn§@nbatﬁ@|¢réa [pref¢rably one, two or

CyCF%gB%} PS’)‘(? g é{férﬂgx Q?E&%‘ﬁn%rtﬁﬁge ro‘ﬁ%ccl)ﬁgitgﬁydf alkgl hﬁdroxy, alkoxy,
haloel kybh@lbdkbmy Lhalmayltmp Wa@naamywb@oggﬂkr amin, diplkyilarnino, methyl-
Qﬁgdlf?{y g@%st ?&Qﬁ}; éﬁ&‘ r e gr ab lgfl??{éf?r?&ﬁ(rg; s(Bstftlient is halide. More

tuents.

spavifically thetterns agykinsbides bixt smot Kentgd tephenyls¢hdeiophemt, fluoro-

)1 h k
St Aty SR  thorEAO by k, 1opi,
paraphthyll,amdythpdefwtivesdhgeop of cycl oal kyl
substituents include

“Cycloalkyl” refers to a saturated monovalent cyclic hydrocarbon radical of three to seven
ring carbons e.g., cyclopropyl, cyclobutyl, cyclohexyl, 4-methyl-cyclohexyl, and the like.
Cycloalkyl may optionally be substituted with one or more substituents, preferably one,
two or three, substituents. Preferably, cycloalkyl substituent is selected from the group
consisting of alkyl, hydroxy, alkoxy, haloalkyl, haloalkoxy, halo, amino, monoalkylamio,
dialkylamino, and acyl. A particularly preferred group of cycloalkyl substituents include
alkyl, hydroxy, alkoxy, haloalkyl, haloalkoxy, and halo. An especially preferred group of
cycloalkyl substituents include alkyl, hydroxy, alkoxy, and halo.
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al kyl, hydroxy, al koxy, hal oal kyl, hal oal koxy, and
hal 0. An especially preferred group of cycl oal kyl

\VQmMBMWR&ents i ncl ude al kyl, hydroxy, al koxy, BCIEP2004/012475

hal o.- 4 - CycloakaIaIkyI rgfersto.a noietyof the
formula R- R- , where Ris cycloalkyl and Ris

fine capd. {flkyl and RYi
oS RLTE R R e CHRUARIRY, AR SR oIl and RTis
athlareas defiromitherein. | odo. Preferred halides are fluoro
and chloro with fluoro being a particularly preferred

%ﬁé’ Wid “hHﬁdg’aélriégLedelﬁﬁmﬁn% JF%'he?éihl?%dl t4tad ﬂ‘M&E_I@ Cc]HR)?o, bromo, or

nore same erent at ons .

1650 PrefeptedCfalides arCAQDIo andahtore meth fueso elﬂgtaéaabtmu;qriv preferred
neans a nonoval ent nonocyclic or bicyclic radical of 5

% T2 ring atons having at |east one aromatic ring

contai ning one, two, or three ring heteroatons
‘Tillelk@timeannalky] subssituted yitheone paBIgye firas oyifferepghalo atoms, e.g.,

ni r h the under standin
éﬁﬁﬁh a9, (?Qg%ﬁént EJomQ'gd(&1 e litd . Y

t he “at it of the heteroaryl radlca
will be on an aromatic ring. The heteroaryl ring

Fiaterongil] mesnsssmpnovatent medepihe éﬁb}cydw ragicepd 56? 1%61Pé atoms
%?gc:{ttl%%& argﬁhl%ﬁ?flﬁgl: ntQiﬂ qu' el ¥R, Ssbd hHgH&t%roatoms selected

om a ydroxy al kox

f1omre, @;or@@mcferabf;/vﬂé oy @édhﬁ reRdiniigring Aennbeg 5 U&gﬁhe under-
tﬁrﬁiﬂgﬁs&t E}%Lhtttak]ifm Qx?ttp&ﬁt"ﬂtfttﬁe%ét&oaﬁl/fdd%él wﬂ{ BE AD¥ aromatic ring.

, 1 sothiazol triazolyl,
Th& lﬂ&imlalyyll ring mmmlal}y subpfjtuted) 1ydepep9¢r§brow1;r,]p one or more substituents,

OGOV be n&ﬁ%%gﬁéd%@%sklecéﬁhfoﬁm RH10RROARAUEARY, alkoxy, halo,

ur an enzothi azo benzoi sothi azol {
nmzcumyam dMy)rq spieqifiodllylthe tesm.hertp@owl inglados Rutisnpf Limited to, pyrid-

%eﬁ;nm ieh$ }ﬁ g{]q%ﬂlﬂ% 1azol>rp ta Gy | soxazolyl pyrrolyl, pyrazol-

azo vd SOX&Z enzot ni eny

ylnp;danmﬁﬂyl,ﬂaeal]zefupapyﬂ detrqhydrqbnnm@pzl 1sob9rtZﬁﬁgg@y15henzoth1azoly1
@ndzmt,sgﬁlé ol 'rl\‘fa%hko ?é%gal{l 388131 isoldfelo %ﬁ%%lzolgﬁﬁﬁﬁr%lﬂ tetrahydro-

unsa n- aro tic c radi cal
qtfuthn)d iSoquinglykbenvmidazalyl bénzisnsazolyl o Hyenhdmidazo([1,2-a]-

RPN T KRR a&uv&&h&e@ Canere n is

y Nor , the
remai ning ring atonms being C, where one or two C atons

Fiytenptyclyli ailéayls beatnetthorathstiyrated aporgmatis gl raficel ot 3 to 8 ring
R T e
sehare hdar mmeafrbm 0 tch)l prafekatily Nnyrd?.che s¢rraininghiiggitoms being C,
N
Cydingt mg)ﬁmysbmptfdﬁally subsistuoad mdepéndsnthwmb gBH twmrtbrex substitu-
Igﬁl{gl ggge/dt cgﬁpﬁqod]ky alhag% hgdmf(g {Wﬂo,ﬂ R}aﬁo,q.yanoalkyl hydroxy,
afkbkpaalihy, modslylarhiad, qhhlkyllyimn(a mdallﬂfl; -<X) —C(O)Re (where X is O or
NR, n is 0 or 1, R® is hydrogen (where X is NR?), alkyl, haloalkyl, hydroxy (when n is 0),
a]koxy,‘amino, monoalkylamino, dialkylamino, or optionally substituted phenyl, and Ris
H or alkyl), —alkylene—~C(O)R® (where R®is alkyl, ~OR" or NR'R and R" is hydrogen, alkyl
or haloalkyl, and R' and R’ are independently hydrogen or alkyl), or —S(0),R* (where n is
an integer from 0 to 2) such that when nis 0, R¥ is hydrogen, alkyl, cycloalkyl, or cyclo-
alkylalkyl, and whennis 1 or 2, R¥ is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino,
monoalkylamino, or dialkyiamino. A particularly preferred group of heterocyclyl substi-
tuents include alkyl, haloalkyl, hydroxyalkyl, halo, hydroxy, alkoxy, amino, monoalkyl-
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H or alkyl), -alkylene -C(OR (where Ris alkyl, - R
or NR R and R is hydrogen, alkyl or haloal kyl, and Rl

war@sarrsi ndependent | y hydrogen or al kyl), or PS(/EP20R4/012475

(where nis an integer fromO to 2) such that when n
is 0, Ris hydrogen, alkyl, cytloalkyl, or

cy.cl oal kyl al kyl , ~and kS 8 [ :

B ST B S iy, Rl ncuces
bl Iil?ﬁﬂt iﬁ)ﬁg’&ﬂitﬁ,(letrﬂ[ydﬁd)falrdqwl, ayiidinyl, fetpphy diopytaary], piperidino, N-meth-
ref erred .group of heterocycl yh. s i Nt s | io-

RSy oepeye mony Gray ey teinet 5 iR, e, hio
rﬂﬂiajh@hndxﬁhﬁ@idfpholirﬁ)— 1- c[ﬁidenth,izxﬂbqﬂubyhfﬁm Indioxalead ks -dioxo-tetra-
a - . . _In partigular,.,t t.em hetero T

ey al oot Ersp et fal T SRR ppridia- vl and
thY Hedvatiybs thiebf, aighdsfahictanmy) be ppiperallysulstituted. .

N- net hyl pi peri din- 3-yl, piperazino, N nethyl

AR e o SO BB B e it one o v,
Iirhfe@d’ﬂbjfh. mhizmoll‘ ﬂuéelqjdom@i : Olil}_l‘b-, _ptqvidedit?amht stmataybigrpatom does not
- 2H t hi Qpyr an i rroli im.. ' . ..
REREEPS L PTG SRR ey E GG bLE indud bt prs not limited
tth}é{c&@iymfﬂEﬂhz - duiaiethyln2shy e xpptoppln adbiyvireaypsipyl, it gdroxymeth-
" ro " Jreans.an I et ' .

AL ) RS o TR L0 sty
)H}f@lgs?&rok?ﬂ &@dhm@&ml%{ylgh@lubﬁ;dihydwtmmd“ 11 h&ﬁifgtdeongbn'efl and

c n ato s jnot car nore than one r ox

%’?%YFE? ﬁg@g@ﬁ}yﬂ‘?’f}’gr%&’iﬁpl es i ncl ude, bu%/ ar eynot

limted to, hydroxymethyl, 2-hydroxyethyl, '
HpYekppipilbiy meads hyrtiaiiybmopty as defifhy Hersinywherhipl gne, two or
tin%%&%%?%é mgthg ¥g{l§%§l§? gt clba} %%vﬁ%%gﬁ 9@&'&% With a hydroxy substitu-
arth Repsantitiveydamplesiichidestityle nd, 1Bnitkidtpd? 0ty butifydroxycyclo-

g, 4-di hydr.oxybutyl and 2- (hydroxynet hyl) - 3-hydr

SThABRIE iKey dr oxycycl oal kyl " nmeans a cycl oal kyl
noi ety as defined herein wherein one, two or three

tydving groupt” dias tHemmédntngoonivatidaplly amddiatad m&l\ieimﬂletic organic
CSERBEEL e P Y S5Ok SR LRSS B and incude
Halby stichsy eiotd beotd, andriddé p alkhn dealfortylegyanegesgtfonyoxyh akylcarbon-
the neanin onvent.i onal | y associ ' .

R A RS SRS B kb gpetfonyon
sHIEH(eg0b, 4htthit@plienpiydasethbyy, &, Outiretpfiijideoghanino, and the like.

i ncl udes hal o (such as chloro, brono, and iodo),

k | fonyl | f | .
SRS P T O M Y e
%fﬂlcfelntl? E@ﬂh&tﬂﬁ@lﬂ @saik %ﬁiﬁsyziltur:]mys, peafarbldy pné er gvq substifuents selected from

yA4-dinitr en , t hox .
G ANRETRALHG A S SR S PRl beloalkgy: bely igeos cyano,
aaidsd, mieth@ehadhapydthylemakickyaaphegly/l ring which is '

optionally substituted inde pendently with one or nore

zéit))cgt N, gle'f}rétﬁlgﬁ,ﬁrp a{ﬂ%ﬁ%;dauppl whith § ShstltRasHBSsAd dteRbe carbonyl oxygen
moiety (i.e., =O), such as a moiety of the formula R%-C(=0)-R'—, wherein R is alkylene
and R?is alkyl. Exemplary oxoalkyl groups include 2-propanon-3-yl, 2-methyl-3-butanon-
4-yl, and the like.

“Pharmaceutically acceptable excipient” means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor

otherwise undesirable, and includes excipient that is acceptable for veterinary use as well as



t he group consisting of al kyl, hydroxy, alkoxy,

hal oal kyl , hal oal koxy, halo, nitro, cyano, am no,

woretosphesedi oxy, et hyl enedi oxy, and acyl. " OxoBCRYEP2004/012475
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means an al kyl group which is q@bstltuted wi th one or
nDre car bonyl oxygen noiety (i.e., =0), such as a

| b
: kyI ébﬁ%ﬁg&%ﬁh@ﬂ fG! AE ﬁmarm@éeu@c%]%yyacgeﬁg’%ﬁiy cﬂag 5&1 3s used in the spe-

icHishiiereand @immsnaﬂ@dﬂs@om one; hyd thaa boe arcbrcxaple;lt
and the like. "Pharmaceutically acceptabl e excipient”

PRI SR ALY Qéc@ﬂﬁblte hal 43 oldhd Inikal & gﬁy fhggls ?harmaceutlcally

phar maceut i cal conposition t gener

AessPtaplpand tbﬁcp%@ﬁfteh@e dﬁfﬁlmdolghacmatqlogmﬁ adli\h'e'mfntbeeparent compound.
@ﬁgﬁﬁltﬁ aRlede: an qg'd%ﬂhﬂﬁ)%%aﬁg( %r@ﬁeﬁ%}tﬁ ﬂ%rr ﬁ?cfs%a%l{"?sl }ﬁfdrochlonc

for veterlnary use as wel arnaceu

agid, hylr lp}l@mlﬁa@éwulféawldwu@ma&td ehespbppp efitl; ansighe ke or formed
ek J}garﬁs’ gcidd fuch @%ﬁ&ﬁc a4 e[frl)ﬁf E{%h oleH h@}ga%%l@a%ﬁj c;pcﬁ](?peﬁpanepropk

nore than one such excip ar raceut |
aemtda Blyeoliraicid; ppfuvis a@lﬁ‘nbot;mfsldseadgma agid) !cucmlnat acids malic acid,

et g&g@ Lﬁﬁlhﬁﬁwg ﬁgﬁf‘?&& b ahﬁaﬁ r{%ﬁﬁ%@ﬁsg 3%1 th?fﬁroxybenzoyl)

arnaCO I cal activit
ém)éﬁﬁ%fﬁ C&E’@Fﬂl@%ﬂl -snangeligadd, r(lat)lalaasukﬁomd déitli abimresdlfanic acid, 1,2-

gﬂg QhS\MfBch 2B g@gaxl%?rgx&hg‘?esw *Béﬂ%&%ﬁﬂ&ﬂ)ﬁﬁc acﬁf |4 c¢hlorobenz-

robrom c¢ aci d r c ac
ph@g}:fh@m iaeidandphthaldneshonic keid, %Kolﬁmas'dﬁ)nm adid, ergghbosulfonic

2GHIB nid 'ﬂg}h’b@f‘d L1 GBSl &e-PEﬁBgQﬂfc%cﬁC#lgmhtegg( arllcoac(fd 3-phenyl-

aC|d Open anepr opt ont ¢ acl
p;ﬂrmww aad; tdimdthydadetic add.dertimmy bmykacam adid, bmxilsn]rﬁmc ac1d gluconic

983 ggluﬂﬁ'l& &a&‘q{eﬂ dpxe;glgﬂ‘lzt%m?%ggi %ﬁl&gﬁ%hﬁh&garrgdxay ucopbc acid, and
tlmi.v_l@; or (23 kalts foimmvanhan acicitlic pruride piaseretan the parent compound either
d
A T
tum e mdhfatm matheeni atgande birke csudbasmzlmmhmiu?e,rdietha@a;nine, triethan-
| d 4-t ol oni c acid,
ARG LR e, A o, Rad BRI 5

- oct - 2- ene- | - carboxylic acid, glucoheptonic acid,
Bhprezmy|“proopiugiiand épuodrug”rarﬂe&eﬂyhuu%ngeahbn Idyeit end raferyto any

|
g#%?él%ﬁg \ngﬁh 38‘ %es GA azycl"u)ée ?S]rlélzﬁ{o c?jrgllggagcl%c dmg atl‘? }F g{;ﬁl ?é’EY’HO When such
ptaslang & adrnmh,stemsﬂdo i maramaﬁan aubjledt.hBrddirkgs;of acoppusd bf Bormula I

R TN T N T——
Bbdoaila I ireduech aiveay, tharthahlodificatioe@) frfay bedleavad iamivo to release the
SR AR LI oo A e . i
Edlﬂi?ﬁf}m,aﬂfb"aﬁy oNca[fBbﬂ))l' gduician ddeapoid of Berrhilk ¢ is Bdiled to any group

and "prodru are
?t*ﬁf Bra¥ g ﬁ’% % vive F%F%e%q{atert%? fpeh 561u %&» EyRpoutElirdrggroup,

fe@b&ﬁSf@? thré‘iﬂtas Mq)raaxru@mncﬁfdegb@cawﬁ&i 1R8itd ol QR Bg.| acetate, di-

vo when
al lamlnoacetates, formates, phosphates, sulfates, and benzoate derivatives) and carb-

amates (e.g., N,N-dimethylaminocarbonyl) of hydroxy functional groups, esters groups
(e.g. ethyl esters, morpholinoethanol esters) of carboxyl functional groups, N-acyl deriva-
tives (e.g. N-acetyl) N-Mannich bases, Schiff bases and enaminones of amino functional
groups, oximes, acetals, ketals and enol esters of ketone and aldehyde functional groups in
compounds of Formula I, and the like, See Bundegaard, “Design of Prodrugs” p1-92,
Elsevier, New York-Oxford (1985).
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prodrug is admnistered to a mammal i an subj ect.
Prodrugs of a conpound of Formula | are prepared by

wOo@sHyi2eg one or nore functional group(s) preBENEP1004/012475

the conpound of Fornula | in such a way that the
nodi fi cation(s) may be cleaved’in vivo to rel ease the

WE%F% gfﬂ%‘f}“f} rsh Q%{'c}{&) ('fi'ﬁﬁth%?%&? ck})fgfi t& 9 {‘eryc‘énae group in

roxy, am n
@ ardbesmid mgsk@upques ar p@n@ﬁuﬁt&t oefacﬁotynﬂxamplas of pmudmdgtgooups can

Qf’o %ﬁqg @}rgiﬁaﬁndlwpseﬂcolte%ﬂy (]grf()ﬁgsdzyz' (yr%mtlzg Ched&hs! (%i?eyf b oy 1991)

r ee I oXx am nod, or su
mectﬁemsom@mi HEEM&mpd:t@h @mpﬂnddmugﬁgynﬂ’(ehu@eganbﬂﬂeﬂoﬁ Vols. 1- 8

P Mﬁ@ia%gl Sto%s 1@ { %59':‘?) ng{eSenqgt?\}e%m 0 rotectg{gl sg‘;%ltlpes include,

noac et a hosp ab
&nmhyb endcyiatre‘llmeoace'al, |bvmsy) banzylwlchﬁbnnﬂe(@B@a, tgft—butoxycarbonyl

Q@Jﬁ&d&l € lsﬁ‘ﬂ](’@l@ﬁ‘? g H"Elé ylgfg{l Iyl%n%ﬁ%ﬁo uf‘(%ﬁib? Ec‘ﬁl'yl and substituted

er’s ‘groups

tm‘ykglohp&n @E;tlhmamiboa‘;ﬂt %ﬂsbrem&lmﬂhﬁoxy;chrﬁmyb@ﬂ\m& nitro-veratryl-
{
2o GNP ABR LN SRR R AR PbRGncince
@Toesuwhgeremhé hpbpxpgretplissitheetlasedamdhilebatd ashes bemﬁyl and trityl
S e L S ESP BERARSh ERTEPER byt s

Prodrugs" -92, Elsevier, New York-Oxford (1985).- 7 -
“".Fitewﬂil@tdrﬁ‘ egtmamp’“ ofasdigmase imoludesg(b)@éva@tmg thaet chsmset hat causing the

i\
{I% ggr}xgﬁ) proeftt/lgen gera gc%t to gg ﬁznta ma gg?n%}f £ glag e exposed to or
predtsposeldrtg tlor disqase blardobencﬁtcywndcpenelﬁeem ralisphagr sw:npmms of the disease;

Grou I c
DAl RS e SRR & velipithnaf i fRase or it
imi¢ah etmptoisgan(3g réllevingdle diveabs i.e] eBisingabgredsidreyf thadisease or its
§m X 1971 1996). Representative am no protecting
6%6& glnlfde fornmyl, acetyl, trifluoroacetyl,
benzyl benzyl oxycar bonyl (CBZ), fert-butoxycarbonyl
‘(del:e)‘apeutitafb'tdﬁ&ttn&iakr;dun(”ﬁkisans the amount of a compound that, when ad-

é%rﬁ)lé .e%r%hth 35' SI %ﬁtal f B rt]raen G uell Ilig?na%é y |15g%%§%?%f§{% %ffé;(clt sgcrﬁdtreatment for the
Qisdasel ole‘lyhmpémiwﬁwef&thmmhodlﬁm yary depending on the compound, the

e R B R o

mhere t he hydroxy group is either acylated or
‘Ehktermt ‘ecatngh “@mtehceng’yd)r, “reacting™ when ref¢rhiag $o ashaweichl rasction,

B G- B BT REF RANHECNR | f g ighriale B bo opuce the
mdd:latadamd/ orrthé dd;agd p(dkbuc‘p rlevientld bgapprecidied elza ehe teaction which

gllfegg.h %écak%lnﬁ@?cl)r tﬁ%ﬁp e Bgocﬁ*gtg%g galo lge‘%g?;esar@ result directly from
meedrrﬂapﬁsm df owod i’&age‘htswhﬁzh v indidally added, y.el, thex@edn R or more

t t he disea i biti t h .
R s R e LI —
offth¢ heliditsabEasBoahe ldéﬁredlptr@dlml synptons; or (3)
relieving the disease, i.e., causing regression of the

I
S ceoarlf?}?o@nds otf the present invention can exist in unsolvated forms as well as solvated

forms, including hydrated forms. In general, the solvated forms, including hydrated forms,
are equivalent to unsolvated forms and are intended to be encompassed within the scope of
the present invention. In addition to the compounds described above, the compounds of
the present invention include all tautomeric forms. Furthermore, the present invention

also includes all pharmaceutically acceptable salts of those compounds along with prodrug
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‘fromt

clinical synptonms. "A therapeutically effective
anount” neans the anount of a conpound that, when ad

worRwssiesed to a mammal for treating a di seasePCT/BP2004/012475

sufficient to effect such treagnent for the disease.
The "therapeutically effective anount” will vary
ﬂ)?Hl% %TIJCH%QZOB‘QD ﬁs &I?C{ HI éfago (SIH@I‘S q}h%&é§?1 Qﬁgre' cth§ral orm OI‘ a racemic
severity an e age, melg etc e manmma
b@ﬁvﬁéaKéUﬂﬂﬁHBOEGHHWHQreat|ng , "contacting" or

“reacting” when referring to a chem cal reaction,
Tﬁé&ﬁné&rﬂﬂ SrRbr ].)é Ita%)cagEleQf frthePRLRES #ﬁ‘ﬂﬁ{aceutlcally acceptable

ropriate con tlons roduce the 1n ated and

@ché adiiipn ealtsp Mobfahese lfqrnshwwmhln‘;éhampe of dteeae&ehbmvcrﬁ@n
reaction which produces the indicated and/or the

fratnid 1t ng&% (4B a@ﬂtadﬁﬁft‘)ﬁ%»ﬂ?srdfl@fe Ec\%ﬁ?&%nﬂ'orf €6trhila I include

cO Rtron Of two reagents wer e

palis ﬂﬁIandﬁ@ddw,gamc ecids sushpehydracerigmétriss phesphoric, sulfuric, hydro-

e S Pl P AR B M R S o brganic

aqidy, sechtas @.hgkg@,crrngp-r@dubqarbdmbc @@dﬁpphm sglpstttw‘gd alkanoic acids,
cﬁ'ﬁﬁgélkéﬂh\{g 5‘(%1 ’.«llfkﬁﬂ&hg P hd nlf{’cftoc{c gﬁﬁﬁ& o%d Ql%fnatlc sulfonic

SOl va or ns |nc
gédseal Suthelis thusindddé orfats, pyrn ﬁm bgsulfy@réaﬂ@td, g, nitrate,

t t
ST OO TR B8 LTI S AR s
phaitemhlarrde, bronzideliibdidn, acetatehgropivmptey myla@smobmte, oxalate,

a?or%ate, %&%m%? @k@ﬂ% s%gacta{éeﬁl&{a%ﬁs %?%&\éeﬁaﬁ@&tg Nehisie, chioro-

oneri ¢ her nor

.bewz@atel mnthallxuzmatc.Idumies»baizbaqondrthdc‘reuberxzamdsylfonate, toluenesulfonate,

gﬁen thPJteg cf_%r% ! facpafte ?Qa?%?e, COURR Ry ngﬂ;aﬁjesgﬁ]{%ﬁme,t eﬂld the like. Also con-

smqﬂe(ed smmhsofmtminbemds such as armacth anditheflikemnd glugonate, galacturon-
xt ure 0 f. r

&%3{) 5 U%%’S %) Etoarll‘rz Zbraréqaée'[gg\al;g ?%Hf ggr ﬁ-’jf or m ng

phar maceutical ly acceptabl e acid add| tion salts. All
@he béié addition rssltmfeh@\bztstu qwntﬁmané:{:@pé)e@frepa‘red by esatting the free base

t SRl
Og‘\r.'/r%GXE[l # sﬁﬁ%egg ﬁ%‘lé d% e d%g?c?r%ﬁg ttc?BJ'on cl:J]%g H—g s@lq?r} {le¥Bnventional
geminee A Herfosa biasofoganian ba cegdsersmd Hvyasntaytin@‘dielsd.t farm with a base and

bsﬂtsir ! %g}ég’%%eﬁ%g%l f?‘lﬁ ggﬁllj‘lfe{r(léona Wéx Oﬂ{eO% Cbasg%’{:)q{ns UGS from their

gspedtied sdlt fonme kgranwhatda lcd*sa,m phlyzsicahlsro@lertpeb atdhcasmolubility in polar

@dﬂg 3 %/8&18 vl»);llsg‘f}%glﬁlgﬁ qre g entz? Ena?]r rtgy]% I%g;veg%?e QL for purposes of

giepredencinyentitsn. al i phatic and aromatic sul fonic aci ds,
etc. Such salts thus include sulfate, pyrosulfate,

ﬁ%ﬁﬂ%f aﬁ%%i hf I li}e?&r‘g U| f I t rlggnl L erregﬁxa{) ﬂ%%&ogélﬁfsubsututed
Pﬁérﬁ/ﬂlhhﬁ@htatreembgdmmhmsAﬁ hﬁpl&n}’b@tﬂmﬂﬂ'}s Suﬂstltlmcﬂeue or more times

\ otgll agfyé aafo?hgloaﬂcy or a[ﬁ(oc})cr};a}\ more%%er'ré‘& &r'is 1suH§t%ufaed %henyl such as
2,4-disubstituted phenyl. Still more preferably, Ar" is 2,4-dihalo substituted phenyl. An
especially preferred Ar' is 2,4-difluorophenyl.

Still in another embodiment, X! is O.

In another embodirﬁent, R’ is alkoxyalkyl, alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, .
or heterocyclyl. Within this group, a particularly preferred R includes optionally substitu-
ted tetrahydropyranyl, 1-methyl-2-methoxyethyl, optionally substituted cyclopentyl,



mal onat e, succi nate, suberate, sebacate, funarate,
mal eat e, mandel ate, benzoate, chl orobenzoate,

woredobysenzoat e, di nitrobenzoate, phthal ate, PCTI/EP2004/012475

benzenesul fonate, tol uenesul fopate, phenylacetate,
citrate, |actate, rral eate tar rate, nethanesul fonat e,

ath St YPRER SHBRRL i aLp gl s ey, 1
@ﬂk@@/kﬂﬂb%hﬁd&ﬁﬁﬁpp‘ﬁ D‘h}’dlﬁe{metwl-Zé‘Wdro)Wpropgf, 1-hydroxymethyl-3-

R S B A B 1O AR me
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Y pEDH, @iﬂdﬁl&ﬂehﬁfoﬁﬂyb@phaiaﬁylf ethyh, wiethtyl,&- ]S}{sﬂ‘rﬁxmr@ml neopentyl, 1,1-

G ooy 1S 0551 6085 S BEGHEE LS, b

SRERARY altvdnityd @;@l@baﬁ,ﬂ i gy dirhehylal-hydroryprapylhared bélswstroxymethyl)-
and |solt$ ing the free base in the conventional

Hle free base forns differ fromtheir
respectlve salt forns sonewhat in certain Ehysn cal
‘@étﬁﬁaﬁéﬂheﬁerﬁbl@dirrﬁﬂt aqiretbnrhd Ryisihydpoyakylswith driyslrosynt-methylethyl

t.h -
A BBl AL SN bt Eepperidcay e
fagdenbpttorenimetAylethyl, $.eaB)- anet\(ra)amhydmml-ynq@hséﬁbvlr ed
Ar 1 is optionally substituted phenyl. In certain

enbodi ne I

BromowEthr RELOURaRL AT b5 VSRS BREH YR LpY PR S pro

![ﬂllth Fadyethiy - H«fdraaxyp&odylsmfdasbxctprbp;d phenyl such as
dlsubstltuted phenyl . Still nore preferably, Ar 1

b_f %1?2 (Eﬁ? di he &dorilg u bﬁi zt&gﬁgﬁym?o é/kré nﬁ‘rihﬁ lehﬁlcularly preferred R®
Rty hﬁdroxrmoaﬂol-hedroarmoavlm 1. (Mydrsoxyethyﬁ 3-hydroxy-

i e

ularly preferred R1 |ncI udes optionally substitu

ted tetrahydropyranyl | - met hyl - 2- met hoxyet hyl ,
al | ubstitu d C Hafeirpﬂa%ldfh ferred
§‘fr| Tt %’dﬂsl%l? Eghﬁ P%{l%é%ﬁg%%;s deSC%bed i onal |y o pre

%H{b‘éﬂhhéﬁtﬁdf‘dneﬁhmbbxml gnel pa(”tieularly preferred embodlment R'is (R)- or (S)-2-

roxye 4 ;@ﬁ:l YR 2- 1, X' is O and Ar"
’S’W" X ’#ﬁl o 50y rop;ll’lydmlxy%mﬁylo?&né’f YIS
hé/ﬂﬂilﬂﬂmfr@? dnyl.1- met hyl propyl ,
hydroxy nethylethyl

' F;P QF ie]aﬁ ﬂa{ﬁ){ ?l%v%resen %rh%ﬁégrgﬁ%eg i%ﬁgemsﬁf&ﬁlﬁﬁWWheremm

RESRE/IAK, is D 1n anlbtivet énylbocﬁmhgzﬁl}hg pyeseifyinvention provides a compound of

A STEA R 3 HARE OB g g s
|h ydréiyaRy gt h&eﬂmyﬁdiydxly]muﬁraylbtheacmbbdmrmdMg@pﬁlﬂvyntlon provides a
ARSI ek 5 RIS SR 5100 1 et
3 -RREHxGEthIl l:)btld;feﬁfﬁrcyeldpﬂapyl Begmopdl ¢yylojbmé1fl,e1r ?ehﬂkoxyethyl) -3-

! r;rc lrcl)'l}glgﬁopey? qn}tl g}?yrrrlle é/hy rrOIX}(f:prrggyl 1-hydroxymethyl-3-hydroxypropyl, 1-
methylpropyl, 2-hydroxy-1-methylethyl, 1-(2-methoxyethyl)-3-methoxypropyl, N-
methanesulfonyl piperidinyl, ethyl, methyl, 2-hydroxypropyl, neopentyl, 1,1-dimethyl-2-
hydroxyethyl, 1-(hydroxymethyl)propyl, 2-methylpropyl, cyclopropylmethyl, cyclobutyl,
1,2-dimethyl-2-hydroxypropyl, or 1-(hydroxymethyl)-2-hydroxyethyl. In yet another
embodiment the present invention provides a compound of formula I wherein Ar' is aryl,

X! is O, R! is tetrahydropyranyl, 1-methyl-2-methoxyethyl, cyclopentyl, cyclopropyl, iso-
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2- hydroxy-1l-nmethylethyl, i.e., (R- and (S)-
2- hydroxy-|-nmethylethyl. In one specific enbodi nent,

WOR2005847280ydr oxyet hyI 3- hydr oxypr opyl , PCT/EP2004/012475
2- hydr oxypr opyl , (2 hydroxyeﬁﬁyl) 3- hydr oxypropyl ,
or 2- oxopropyl . In anot her enbodinent, R2 is

e
Iﬁldlﬂg}d’poogyhrldmdlroxymﬁﬂhyl 3- ydroxypropyl i- methylprop 2 hydroxy-1-

met%}rer 48 o%&@%g}%ﬁ}g? %%}59{}#8%%1 N’%‘Hetﬁ%ﬂ@sﬁlf&wlhperldmyl ethyl,

OXYypr op

Iamhghﬂﬁnmkoxﬂi$pwkn@%@ﬂﬂﬂyl1<ﬁnmﬂmd£dm@h%%%ﬂnﬂlf

GRS BB rf&nlt%%f’%ﬁﬂ&ﬁ%%% oL 8 dnedl-2-

Imirbmmmd Icy 1pthg ey mdthybs by duaryetidl and KR 2- hwdroecmthy 3-

1'(§1)r @%ﬁr % ﬁ)b Wgﬁl hﬂ?-hg% '}:getﬂ)ﬁ?% droxygroopyl or2 oxopropyl

dlfluorophenyl In one enbodlnent t he present
]irrm&mmbndupem\thdptescaltmman @rayiddsaravmpeund g &yl wherein Ar’

1[3 ragﬁ e)ﬁltlg(b god d% rd %’dm’i)’nl M)h ShyRIas QWYO}%?—methylethyl and R®

I'Avent ovi‘des ound” of
isRess@ipropid, (R)-2shyargstypxapyl or éfddl -RadrosypapRdx yal kyl ,
al kyl, cycl oal kyl, cycl oal kyl al kyl , hydroxyal kyl, or

nectmeeret%g Sidflent thg glsetséﬁt 1n@er1]1?15¥1 H%é%ddo%nﬁnﬁ fRAEL Myherein Ar'

I'hven prov ornula | wherein Arl

Isarsert is KJlandsR amuﬁhrox;?lgggggnyauebwbgﬁment thefsesept invention

h h $ and R%i
T
hych‘;bﬁyaﬂiw rfatstl]g{ hn(ﬂ:hhy&jnbp@meop present inverition provides a compound of
l:z) H-é:g.} lgx@gerlel Wiln hs ﬁr@%’% 9, eil?m}ldroﬁyaﬂ&ﬂmgpiﬁ QH‘Wdroxyethyl 3-

hvirﬂxmbbﬁxsfhvwkw@pﬂeomb*mdmethﬂbréthmgwemy|
plperldlnyl ethyl nethyl 2- hydr oxypr opyl ,

X i HJM d of formula I wh
Fn Iﬁ(ﬁgr%e)?;llbr% nt%évclﬂ)ﬁgﬁg%%\? i oompoun of formula I wherein
agﬂdﬁy&@ethyl cyclobutyl

Sﬁ%&%{@dﬁ% PRy quﬁ)%gf mglﬁ?ﬁﬁ) PO her

W&)mmdrbmlﬂm@hﬂm&lyl 1tis 6‘3? :phmnomsr ogylg onpound
Rt Qi Rsyrah el A e () Ryt Db &
QY (smemy;dlroxyeymanmdahyu a,nd|R> ds (S1e2-hydyosmyppyl.

CyCIohexyI - (2- hydro”~et hyl) - 3- hydr oxypr opyl ,
Gha f la I wh R'i
:I éﬁ Frgx ngeﬁy*he%rﬁﬁé?fgg@t%%ﬂmdis a corﬁg?%r;doo formula I wherein R" is

dkyl- Innebther etbrptiment the present invention prov1c¥es a compound of

ﬁ?réi%‘flﬁ%v e}/ne %h%dr%ﬁ(gﬁﬁa%ﬁx %‘2 aﬂigf ﬂ?&ﬁﬁéﬂo&ﬂéﬁéknbodlment

o seny linvehtld)n pravistel g co@phyoid of(@oemn I Wl_l_erem R! is hydroxyalkyl, R? is

oy y a} yclo%ugsfh | ;odlhethyl
&% @%ﬂ‘%ﬁg frs@ yl pr opy

hydr oxypropyl, or |- (hydroxyneth l)-2- hydroxyethyl and
B2 ons elz't’ibbghﬂmemx et grgdent Brvention prov1des a compound of formula I wherein R is

hydroxyalkyl.

In certain embodiments, the compounds of the invention may be of the formula
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hydr oxypr opyl, 2-hydroxypropyl,
- (2- hydroxyethyl) 3- hydroxypropyl or 2-oxopropyl. In

wor@sesaedi ment the present invention provi desP@EI/EP2004/012475

conpound of forrmula | wherein @q lisaryl, Xl1is Rl

IS (R -2-hydroxy-I-nethyl et hyI

(S) - 2- hydroxy-1-net hyl gt hyl an@ i S 2-oxopropyl,

(R) - 2- hydr oxypr opyl gﬁ\ - @ ngg%/l In one

enbodi ment the prgise e ionlprg | a compound (II)
of formula I vvherelhhAlNl idlar@l, X1 is and RL is

hydr oxyal kyl . I n anot her eng3di ment the pr esent

i nvention provides a conmpound of forrmula |I wherein Arl
iv\&eﬁ:ﬁlw X1 is , Rl is hydroxyal kyl andR2 is

P%‘ll 5ox¥§I kyl. In still another enbodi nent the present
tovi des a conpound of formula | wherein Arl

le@chaRMls 1 haogenRalkb sl eXdladedl andR2 i s
%g Q 5' Hg ﬂ% r oxypropyl, 2-hydroxypropyl, or
- ¢ %y £ b&ery dr oxypropyl . 1n anot her

enbodi ment the present invention provides a conpound

O speetfitleneboldirnbrets,eh s 1Ak R5is dalpbenXl is , Rl is
(R)-2-hydroxy-|-nethylethyl and R2 is

e

(S)-2-hydroxy-1-netbylethyl and R2 is
(IRpne el ddimenptheprbsentinv&iridnspro@ies a compound of formula IT wherein R

GRS kit oS R Rienelioh e brissenert

i nvention provides a conpound of fornmula | wherein Rl
s ohy einbagiatehy the pre‘seanmfétﬁrorqrrbmdllemCﬁmpdilmdﬂfefennnla IT wherein R!

Y | des u
et B R TR TR Bl AP O prelEFp P bropy
ayxdd Hesyl, e{(bdﬁ}dfcemthylhé b;rcbsaqirop)ﬂvbhydmnyrpethyﬁ @Lé;srdmxypropyl, 1-
oun formul a I
D e S R RS
nictls@tyethyl) v atetlaxypropyl, ubmedla@emfmumcplpéncﬁmylmthﬁ methyl, 2-
rein R2 is h | ky] . ertaj I ment
R R e R L R T
hiethylpd?b@lyb cyclopropylinethiyl, chﬂobu(tyl e2cdinfethyl-g- l@idk(y)typropyl or 1-
PR RSB omR b O AR beCHBBR R G PreFe: ipvepipn provides
Bloinpoliad effnmulatl shitein Rt Restrahyiadiyieiit, 4, methiys 2-2n@hkyethyl,
lc?}gcl(l)psentﬁ,l c?fgl%{)]iopyl, iso-propyl, cyclohexyl, 1-(2-hydroxyethyl)-3-hydroxypropyl, 1-
hydroxymethyl-2-hydroxypropyl, 1-hydroxymethyl-3-hydroxypropyl, 1-methylpropyl, 2-
hydroxy-1-methylethyl, 1-(2-methoxyethyl)-3-methoxypropyl, N-methanesulfonyl
piperidinyl, ethyl, methyl, 2-hydroxypropyl, neopentyl, 1,1-dimethyl-2-hydroxyethyl, 1-
(hydroxymethyl)propyl, 2-methylpropyl, cyclopropylmethyl, cyclobutyl, 1,2-dimethyl-2-
hydroxypropyl, or 1-(hydroxymethyl)-2-hydroxyethyl and R? is 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxypropyl, 1-(2-hydroxyethyl)-3-hydroxypropyl, or 2-oxopropyl.

In one embodiment the present invention provides a compound of formula II wherein R!
is (R)-2-hydroxy-1-methylethyl or (S)-2-hydroxy-1-methylethyl and R? is 2-oxopropyl,
(R)-2-hydroxypropyl or (S)-2-hydroxypropyl.

In one embodiment the present invention provides a compound of formula II wherein R’

and R? are hydroxyalkyl.
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In one enbodi nent the present invention provides a
conpound of formula Il wherein Rl is al koxyal kyl,

wa@bdoglo47284/cl oal kyl , cydoal kyl al kyl , hydr oxyal kpeT/8P2004/012475

het erocyclyl. In one enbodineqt the present invention
provi des a conpound of fornul a FI wherein RL is

th? fo@ Qﬁﬁggjgﬁféﬁl Eﬁgl pregenpﬁﬁgpyélorgpw&gg :i)i( gﬁlg%?%¢]%§@fmda IT wherein

openty

IR éﬂm%hmaﬂyhythﬁkﬂyﬂam&ﬁs ;()E}/-IZ hydroxypropyl
? RS TRV OP ) Rvdyprsgyt

M@Ddxb!}ldremsthy&tbﬂb&yl anld-R’ds (R)-2-hydroxypropyl; or

SO ERNbERRE LARLEE™

neopentyl , dlnethyl 2- hydr oxyet hyl ,
[n éh@thﬁmyh@hwm thie pogsyht, lnﬁentmtmyhplescmgdmpound of formula I wherein

VShERE IR L, 1 R .

&hydroxyneth ) -2-hydroxyet hyl . In anot her enbodi nent
In enqzthelsgnbo imgahthie @MeSpmtoweivé@neproudmnmmmurfdmfmrmﬂa II wherein

,PF ﬁpﬁkgwaﬁ?ﬁ%¥% bﬁg?¥ﬂ£§g opentyl cycl opropyl,

i SO- propyl cycl ohexyl,

p@swm\(@@pmﬁwnﬁs B ao;yqjﬂglxqpprﬂdpme invention are shown in Table L.
hydr oxynet hyl - 2- hydr oxypr opyl ,

TA@mﬁqpxynethyl-3-hydroxypropy|, 1- net hyl propyl, 2-

hydr oxy- 1- nethylethyl
-

- et hoxyet hyl ) - neLthvprova. N et hanesul f onyl

Bi [ éf$H¢nyI ethyl met hyl, ~ 2-hydr oxypropyl,

cyclpmudobyi

;["r'-]'; 2;( %’/ ?et délmymﬂﬁy Y- &f%‘{ %k)?”%ﬂl?&?’-'(tetriﬁydro pyran-4-ylamino)-8H-

dnnyﬁﬂmbutyl |, 2- dlnethyl

E%L

2-

e W‘%‘n'f‘%\% Pé‘égo’&’" %ﬁiﬁ’%ﬁﬁwm e S
| 5 | 6R-ppridyfdrsodlpytimiditiibat hyl or

% 62% Wiids rpdvﬁy?’f% i E%&Yckomar@vﬁr@ﬁ;ﬁﬁﬂ L RR(RS

o )?ﬁh the- 1 inhethyir stisithino) I piado [R130H] ngﬂzﬁuanfx;a}a@un??
LR e s vk Ao ﬁﬁl%%gwnpﬁséﬂ@)ﬁ “Byidaofariopa)-8H-
CO"@?HHS [2¥- dfﬁlhlﬁ’g{[iﬁll ylonwherein Rl is

(R) - hvdr ox\/- nmet h \/I et h\/I and R? s

P R) 2C Wrekxlamamﬁ +(2fadifigororphepony)d-668) -2 hydsery pear 8H-
and p2db 1. §)py¥mm{ﬁ’1r%}ﬂ9r opyl; Ris

(SY-2-hvydraoxyv-1-met hyl et hyl and R2 is

(R 52(2kér@aﬂi;@}9rnbsyq>xy’)&r (R 2hydgeyy- przpﬂydri@wopylamino-SH—
-nt%?ghgﬁhyg Iaggy%ngS) - 2-hydroxypropyl . In

an resent invention provides a

%orhﬁ@Y@Wlﬂmﬂmmﬁﬂmdﬁﬂh@n%?hﬁm)a&d(% hydroxy-propyl)-8H-
hydEa%éiéﬂz@lli}pyﬁrﬂi&inl?-%ﬂg R3 is halo.

9 | 6-(2,4-Difluoro-phenoxy)-2-[3-hydroxy-1-(2-hydroxy-ethyl)-propylamino]-8-((S)-2-
hydroxy-propyl)-8H-pyrido|[2,3-d] pyrimidin-7-one

10 | 6-(2,4-Difluoro-phenoxy)-8-((S)-2-hydroxy-propyl)-2-(tetrahydro-pyran-4-
ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one




In

anot her enbodi rent the present invention provides a

conpound of formula Il wherein RL and R2 are
wogasoxpesd Kyl , n is 2 and R3 is hal o. RepresenpGI/ERE04/012475
conmpounds in accordance wth ttféa i nvention are shown

in

Tabl e |. TABLE # Narre 1

£ %4Lb1iﬂ%ro ph” 1@?’—%{41? 2117‘ 24 H}}ﬂr?ﬁﬁy 1-T1yd1’oxﬁfmeth‘yl propmlammo) 8-

d yran-
)p;y'r |(6&5f@hﬁirciy~pywpyﬂ1)| WH{pyﬁdoiﬁe% é]pynmldm 7-one
‘ %/ ﬂﬁL@ 4"1)1ﬂu02[o ﬁhg 'C"z—'?i( S)"3\hydi‘33cymﬁﬁ"dr'éxyrﬁéﬂ1$ll probyfé?nljrfo) 8-((S)-

ﬁyfmdd«zr{yzpn’bp@m M@mldo[a 37d]@mrrﬁdm-7-one
e D '

QthdlrﬁIey?pmp?l)éB}ﬁfp(zﬁdél[ZBl-d kv;dﬁﬁﬁdm 7 -one

-pronvli

i g (,(%S(eﬁ Wlarﬁm&jvél(z 4ﬁ'ﬂuof0 pﬁéﬁ'oxy} 8 C(S) 2-hydroxy- propy‘l) SH- .

=1pl;miﬂe ewhy]pzyrmxﬁaﬁl ﬁkineyrl do[ 2, 5-d] pyrimidin- 7- one 5

el anant vl oxv)-8-((
. 3,

SR BTG emne AL (I bt i on) -5
“pﬂlwagp&]p@mrn@m@ ORe 4- di f I uor o- phenoxy)-8-((S)-2-h

oV =nropyvl) - - mzudn [2 3-7] n\/rlmdln Z-one

@ 4[?#1“@6‘?‘(5’11‘31105(5’7 2-((S)-2-hydroxy-1-methyl-ethylamino)- 87((8) 2-
r?giﬂég%;éés]@ -8B PRS- AR P:drOPT 0pY! ami no-§ -

pyrimdin-7-

Ny dnigitiposenphener) 2; @RthYdmﬁﬁf-bh@gﬁ]@ﬂﬁh@am@Q -85((By2-
ﬁydﬁSf-@)‘&ﬁyi)akHyﬁﬁ% [4,3-d ﬁfyrin%' Hglen- 7-one 9 6-

[ OXVY-

ﬂ#dlpwr@@hynqu%@r%ﬁ)ﬂ%wdmy pISPYII 2S)8)22-methoxy-1-methyl-

j%fhzbérﬁﬁrl uor ﬁﬁoﬁ% %ﬁl{é {/trjnr glxc grggsl )1024t

61 Biftwprerphanoxy)-8-((S)-2- hydroxy—propyl) 2-[3-methoxy-1-(2-methoxy-

ag&gﬁ) 'r?{:{}%r?%ﬁd hen%ﬁ?gﬂ%w% P%%?l 7%3%0)1(5 I hydr ox

=6H9J4-1Drﬂ@p?¢@hemm&)y)-8 ((R)-2-hydroxy-propyl)-2-(tetrahydro- pyran -4-

élﬂéﬁa@?% ??%ldi%’fﬂﬁ%?&do%éf’;'h]yg)r/glxy di n-7-on

yd{(éxﬂhﬂhlbyé—phempyb-amm)ez hy&roéc&‘@)“opyl) 2-(1-methanesulfonyl-

s Py Bk RS Aoy, "

y HCyxloped pid mipioopy2, adifiyo pﬁenéﬁyﬁ%— ((R)-2-hydroxy-propyl)-8H-
pyrido[2,3-d]pyrimidin-7-one

6-(2,4-Difluoro-phenoxy)-8-((R)-2-hydroxy-propyl)-2-isopropylamino-8 H-
pyrido[2,3-d]pyrimidin-7-one

24

6-(2,4-Difluoro-phenoxy)-2-ethylamino-8-((R)-2-hydroxy-propyl)-8 H-pyrido[2,3-
d|pyrimidin-7-one

25

6-(2,4-Difluoro-phenoxy)-8-((R)-2-hydroxy-propyl)-2-methylamino-8 H-pyrido[2,3-
d]pyrimidin-7-one »

26

2-((S)-sec-Butylamino)-6-(2,4-difluoro-phenoxy)-8-((R)-2-hydroxy-propyl)-8 H-
pyrido[2,3-d]pyrimidin-7-one

27

2-((R)-sec-Butylamino)-6-(2,4-difluoro-phenoxy)-8-((R)-2-hydroxy-propyl) -8 H-
pyrido[2,3-d] pyrimidin-7-one

28

6-(2,4-Difluoro-phenoxy)-8-((S)-2-hydroxy-propyl)-2-((R)-2-hydroxy-

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




2- hydr oxy- propyl ) -8H pyrido[ 2, 3-*] pyri m di n- 7- one

2-((S) -sec-Butylam no)-6-(2,4-difl uoro-phenoxy) -8-(
w@ J)os02r2Bydr oxy-pror yl)- 8Hpyrido PCT/EP2004/012475
[2 3-d] pyri mdin-7-one

2-(

(R) sec- Buryl am no) 6- (2 4 c]ilfl uor o- phenoxy) 8-((9)

S B Y G S R T ey v 1

rprapylaBino) BFF- ?yr1do[2 3-d]pyrimidin-7-one

' z"u ﬁf hs f 9‘5 §X(S8)-2-hydroxy-propyl)-

t&f;'/-lpyledids[\zmdﬂlpmjmdﬁ7()(16) - 2- hydroxy propyl) - 8ff

T

Rk T R T SR N T (e
hyaroxytiopy)-SHipdd [ shylbaiintdin}7-one

Nn\/Lr I

?-%%Pﬂﬁnwﬁﬁhém-%ji@éi(}véfow FELPBIRA 8- 45)3- hvdroxy—
tlheﬁ‘ﬂ} BH(IQYTHR’WQ@W?WM)HJ one

n/nm ANl nvrim

i h

3 25 (" mﬂ%pcphepﬂ)gﬁ&(}}ﬁ lshffd'roxymethyl propylammo) 8-((S)-2-hydroxy-

E)PrgpﬁngO%btrd@gDBéd ﬁ;yr?m(cﬁﬂt@ﬁydro pyr an- 4-

S8H-pv dlpovrim.di

N

- T

3.

£ (- @ oPHlusp e hsReRD | (8- pistonr- émyaxzyf@agpmrow—( |

ﬁapﬁﬁﬁh@rm pyﬂ&d Q@'—&!]ppfﬂfrﬂ&ﬁm -BRe ) - 8H~pyr i dof

n\/r imdin aoprapvl am no-

63, |4

8Hp

(R4 reso mhencg)® (80X MRz PTop ey prLB T
>ﬁrb1\5}§1£m%o§*aﬁ bpadd It Byl Agke, 4- D1 f | uor o-

nox roxy-propyl i sopropyl an no-8Hp

)36|

fof2, @Dgﬂqqrp@qenm}ar},(f,éhyﬂfgxﬁl(lzmmethyl ethy‘lammo) 8-((S)-2-

?( E?) YhHi g}rggg?gﬁg%gﬁo% Eﬁ/‘ﬂ@ﬁ“@%@ e dl pyrim d| n-

37
6-
t hy

M

rée(2,4-Difluoro-phenoxy)-2-((R)-1-hydroxymethyl-propylamino)-8-((R)-2-hydroxy-

2 hyd [)-2-
I%e{ﬁ? no-gﬁy&@:o@golﬁ?%ﬁﬁé e\?ﬂ m dlynrgxgngrgp%/ds) i

384
((H

& But-Plithmrnghetoxy); 8¢ (@) £2- byodroxyp heopyky)-is8butylamino-8 H-

4 T R AR S 00

29
- 2_
6-

(2RIGyskeps dylpbthi-an)nd- 6<(:| QZ[ 4§1tﬂ3}fog<i»@henmgr89(>(§) ~28hy(df 3)y-propyl)-
rox r ido rimdin one
% g’g ‘@\éﬁ%@ﬁéggj) OUg. ((S) - Ezdr oxy- propyl)

4Q-

(ZGRyclo’tﬂrtﬁyﬁF w<g{eapdiflagiorphienoxy)-8-((R)-2-hydroxy-propyl)-8H-
pyrido[2,3-d]pyrimidin-7-one

41

6-(2,4-Difluoro-phenoxy)-2-((S)-2-hydroxy-1-methyl-ethylamino)-8-((R)-2-
hydroxy-propyl)-8H-pyrido[2,3-d]pyrimidin-7-one

42

6-(2,4-Difluoro-phenoxy)-2-((R)-2-hydroxy-1-methyl-ethylamino)-8-((R)-2-
hydroxy-propyl)-8H-pyrido[2,3-d] pyrimidin-7-one

43

6-(2,4-Difluoro-phenoxy)-2-(2,2-dimethyl-propylamino)-8-((R)-2-hydroxy-propyl)-
8H-pyrido[2,3-d]pyrimidin-7-one

44

6-(2,4-Difluoro-phenoxy)-2-((S)-2-hydroxy-1,2-dimethyl-propylamino)-8-((R)-2-
hydroxy-propyl)-8H-pyrido[2,3-d]pyrimidin-7-one

45

6-(2,4-Difluoro-phenoxy)-2-((S)-2-hydroxy-1-methyl-ethylamino)-8-(2-oxo-
propyl)-8 H-pyrido[2,3-d] pyrimidin-7-one

46

6-(2,4-Difluoro-phenoxy)-2-((R)-2-hydroxy-1-methyl-ethylamino)-8-(2-oxo-
propyl)-8H-pyrido[2,3-d]pyrimidin-7-one
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8H pyrido[ 2, 3-rf]pyrimdin-7-one- 14 -
6-(2,4-D fl uoro-phenoxy) -8-((S)-2-hydroxy-pro ryl)

WO 2606(08)28L- hydroxypropyl am no)- 8Hryrido | PCT/EP2004/012475

, 3-d] pyri mdin-7-one 6-(2
4 Di f | uor o- phenoxy) - 2- (2, 2-di rre?hyl propyl am no) - 8-

éﬁfr’fl rﬁﬂﬂﬁ@s e ng)lzz 7 g@ﬂ&%r dhe Bshyl-ethylamine)-8-((5)-2

- 2- (dehwrmwl) -8H- Hmfb:t Aygtd] emwémmw)e 8- ((R-2-

5%

e

B R o TP R 2 L &y s S S 005 Ry 2
| ani Ifyd;ro -Rrpsyl)—zl-hym@{y,ﬁrdipyﬂu)mdm 7-one

IIFL

%?r e o FV - pPo ke pPdggporrom
i ri3]-pgrid¢[3)3-@lyyidridinyboopy | ) -

2 Nl nvur P w4 eRe

oLl
Ul_rpylluulc,rjpyllnlwnn T

6- (2, 4-Di fl uoro-phenoxy)-8-((R) -2-hydroxy-
rropyl)-2-((S)-2-hydroxypropyl am no)- 8i r-pyrido[2, 3-
Whnj/a“ﬂhmfmims -of tlonievention herein constitute presently preferred embodiments, many

e%é %ﬁgpgs@g:lgb{}? gnox%é _cﬁ%é' Iﬁ)to 12neh dr n Al br e %ssﬂgle eqlglgralent

If(yrmsiﬁ[rRmﬁiddh@Mf ofthélinfrerfticin €t is understood that the terms used herem are

)%le&éy ﬁ8§m§ l%(ﬁ)r ?5% hhq{@a%ifswz %}dot:]}gg ragxﬁ_ ﬁh,a,qga%can € mac?e without

[depattisg Foyt theisplirid o¥ s@pe obthednvenlioh) uor o- phenoxy)
-2-((R) - 1- hydr oxynet hyl - pr opyl am no)

_’[%_ g&g)pouncliy oq'rth)é( Kx%r ? QYAV)thgﬁ] /carPB/er prgf))ired %y a vlup é/ty otn methods include-
g 12143’(410@3 tlisclosed-ip benemonly Ssigh&) US'ZIOQIGHOQmermpy&hlctﬂvva@rewously

o b L IagISIbé’[S?;H ‘pr%f?\ %[%%sc giy t ? presennc mventlon, a method for preparing
4oﬁhlpf)hhldld’ of- R@hﬁﬁl@)ﬁlé s}ﬁm(n(lﬁ)s-cﬁed‘iy dibebsy: Pt shoyild be appreciated that

di n-7-on
i@’iﬂ"o‘gﬁ *31 em?" 157195 FRFH str&f:tslreﬁw@ﬁﬂaadf Oéth@@@sseat igyention
dpplgm@ap BYdnatdgbRy édrﬂp&urﬁis f Bhmiila 1) fdveh appopifite consideration to

yr%ﬁqqﬂgl)aa ! lctjeg;&ecgl%%éea&;g Ve él,nség,q% glgqqlrp(s) hy rnethoc{s s%/ ndan;1 to the art

D@Migaﬂﬁ[cﬁel%ls@ﬁpl‘hi éﬂa@hﬁﬂe h dro‘itg , in order to prevent unwanted side
fl uor o- phenox I ox

N - 2”hy .
I(ﬁaéflﬁlg,q spefimescss Y be p c%@}tedz(_e gqupwédrtp 8igrs argsters) during
tHéfﬁich%&tr%hs LiDthérditdé frthe ﬁfb?ecule The hydroxy protectmg group is then

-Difl heno 2-(2 t hyl - propyl am no
8‘-"17(1? tg _pﬁg}&ggq)t%g %'gp ﬁéq)%cy gro(up Slmﬂar Vs a%/nlnopgroghs and carI))oxyhc acid

groups can be protected (e.g., by derivatization) to protect them against unwanted side
reactions. Typical protecting groups, and methods for attaching and cleaving them, are
described fully in the above incorporated references by Greene and Wuts, Protective Groups
in Organic Synthesis, 3 edition, John Wiley & Sons, New York, 1999, and Harrison and
Harrison et al., Compendium of Synthetic Organic Methods, Vols. 1-8 (John Wiley and Sons,
1971-1996).
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8H-ryrido[ 2, 3-d] pyri mdi n-7-one
6-(2,4-D fl uoro-phenoxy)-2-((S)-2-hydroxy-1, 2-di net hyl

WO prosfoyi284ri no) - 8- ((R) - 2- hydr oxy- pr PCT/EP2004/012475

opyl ) - 8H pyrido[ 2, 3-d] pyri m di 6-7' one
6-(2,4-D fluoro-phenoxy)-2-((S)-2-hydroxy-I-nmethyl-eth
yl am no) - 8- ( 2- oxopr opyl ) -

8%?2*4' _f?ﬂ%-<i]ryriniiﬁﬁijiﬁﬁ?ﬁ ; /E:Qi[i\OH
- - uore—phenaxy) —2—hydr axy-l_ -

I%- thyT et hyl ani no) - 8-5)( 2-7?5xoé’iﬁzapyl ) - S NH
8H pyrigdo[ 2, 3-i] pyri mi di n-- oR&- 15 - 47 e K

6- (2, 4-D fl uoro-phenoxy) - 2- (2- hydr oxy- | - hydr ox7net hyl -
et h7l am no) - 8- ((S) - 2- hydroxybpropyl)-SFprri30 [2, 3-
i ]pyrirmidi g 48 6-(2, 4JDifl uoro-

r henoxy) - 2] (R F 2- Aydr oxy+A% R et hyl ani CHR) - 2
- hYdg6RYED ) - 8H pyr-dot-2-3-dlpyr i nidi nﬁ7-jne 49
6- (2, 4- Di f | upr ophenoxy) 57N TNm
-2-((R)-21-‘"'hEdroxy-1-rret hyl - et hyl ani no) - 8- (2-o0xopx o

ryl) - 8Hpyrido [2,3-d] pyrimdin-7-one Vhi I'S t he
forms of thg invention herein congtitute presently
preferr jwents, many otherg arg el t| i
not int&nded herein to mention all o[Jth pogsi bl e
equi " oor ramfications |aiNtha i nvenoion.| |t

e
i s unfiés st oodk:t hat the terns used|hetein ame nerely
descripti vE rather than liniting, land thdt various
changes can be made wi thout departing fromthe spirit
r. scope of the invention. The conpounds of the
8#5?5% i nvention can be prepared by a variety of
met hods i ncl udei ng net hods di scl osed in conmonly »
As@igaetbfldSo20tina b F584ulATs withiadlydvaxgalpylewiioe RyNH,) provides a
i ncorporated b ef.er.ence. |I.n one aspect of the
ERBBRATA PHUGHUIF: ChinBatHa 1 GPNGPBRAT FHE ot NG gLyegs which i
eetat der thd 2a@ewdniditiobs,jg eferablyachdyygenhied shiphitid Hy@rocarbon,
gﬁph&ﬁi@lﬁ@¥tha al t hough %Q%P chene often.ingica es
seiplngfichlorometbansrap RBHen *Pated @omatigheritacaipon, or an open-
alitih Yr Vi€ lephet Sudins k@ gbi8rofieran CUHES, a0forhomide ¢ allower alkanol.

iven ropriate consideratio rotection and o
gw&%&’ Zhe rearioun s ez oy batabAkt 1'58’#3 (& Bk Eéé g’«;%’&aﬂ% giabout 0°C.
SifeAddask, k@cH Harialky] dhinggafetblychietiykintife, i§lded X6 (Y rRaction mix-
hydroxy groups, in order to prevent unwanted side

F¥&ctions, sonetines need to be protected (e.g.,
converted to ethers or esters) during chem ca

Reddtioanst aabmPohiad oS Fé@sulh Ib pREIdES he 6ldbleol of Fermiyld 1€ XVhis reduc-
ﬁrotectj grQup is thqn remved to roglde t he fr%ﬁ

o8 iG] ordpriccty v et LUt B B g i CBPBREEyT6llnown to
tﬂﬁiséi oﬁdtkﬂ!l?ﬁtthﬁ af (bg., B Q%&{fetn@ @hat& & iflert uBMerttBE comatitidmd fARd reduction,
proefeegd?lygg open-?cg]aig%% Icyrf]c ic eﬁlrlemrs]peecgaﬂ?T%F, at about -20°C to about 70°C,

preferably at about 0°C to about room temperature (RT)).

Oxidation of an alcohol of Formula Ic provides a carboxaldehyde of Formula Id. The oxi-
dation is typically carried out with manganese dioxide, although numerous other methods
can also be employed (see, e.g., ADVANCED ORGANIC CHEMISTRY, 4™ ED., March, John
Wiley & Sons, New York (1992)). Depending on the oxidizing agent employed, the reac-
tion is carried out conveniently in a solvent which is inert under the specific oxidation con-

ditions, preferably a halogenated aliphatic hydrocarbon, especially dichloromethane, or an
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reactions. Typical protecting groups, and nmethods for
attaching and cleaving them are described fully in

w0 b@sabnse i ncorporated references by G eene apdI/E¥l084/012475

Protective Groups in Oganic _Sér]t hesis, 3rd edition,
John Wl ey& Sons, New York, 1999, and Harrison and

Harrisgn.et al., Co ndi um,of t ' .
RECRIALAIGP e St FaM A 2y S fiaC oTHI0H pied outat
abBut 0°Chb ab6@ddebC] NH la Ib 2 Ic Ar NNe ld R, R f

R2 Schenme 1 Treatnent of a conpound of Fornmula la with

hydr oxyal kyl 1 he oVi C ng.10&1 r ) >
R SR B RSB ATE AR L TR BER (uhere i
il plouphirehA i sinidi€rare thostedefinké heri tin dhe rresedice platsse provides

pref erahl y_a hal qgenat ed .al i phat j , ; :
Bgum B i dPoRR! B BRI b st petuding
c@fKUgﬂte'ls,qubH gy gsfsh?ﬂ carbbnats, lithienctrmabonade, aog sddiometapizomate; bi-
such as tetra rofuran,(THF)..a for ] :

it g B Respbaae hfte BATERAG. Bl g fBicarbonate
%ﬁ@@i, sudhus Gedondanauid t32RryGminypandkdsin adurslouinegsuch as 1,3,4,6,7,8-
S e i el o RTOB R s carricdontima
Bﬁfé‘ﬁﬁiv%li@ﬁ fi@ﬁ;gla@ivél Iiﬁl@%w bd’gr iabrt badentha rédotipm ovndidensg preferably an

al cohol, of  For alc. is,reduc, tion..s typical

e r kBT  SERD BrS et >
el dldinenaddattahespeaturs bf iout 05100 abott (39°G. , in a

solvent that is inert under the conditions of the

ée' u@it)rgg V%&E%neéflggﬁ-@%gerﬁgggé: {)]%iagglggﬁg?%g-%ﬁo?oggﬁ{enzoic acid

eeMarEBA YorabxaHedusrobides 4 suilfohe Ui) Wbi@htileh@en‘n,wbtteéto a variety of
ta]l::so;lc;t compounds. Typically the oxidation of Ie is carried out in a solvent which is inert
under the conditions of the oxidation. For example, when MCPBA is used as the oxidizing
agent, the solvent is preferably a halogenated aliphatic hydrocarbon, especially chloroform.
When Oxone’ is used as the oxidizing agent, the solvent is preferably methanol, aqueous
ethanol or aqueous THE. The reaction temperature depends on the solvent used. For an
organic solvent, the reaction temperature is generally at about -20°C to about 50°C, prefer-
ably about 0°C to about RT. When water is used as the solvent, the reaction temperature is
generally from about 0°C to about 50°C, preferably about 0°C to about RT. Alternatively,
the oxidation may be carried under catalytic conditions with rhenium/peroxide based
reagents, see (Lahti et al., Inorg. Chem., 2000, 39, 2164-2167; Catal. Today, 2000, 55, 317-
363, and Coperet et al., J. Org. Chem., 1998, 63, 1740-1741.

Reacting the compound If with an amine (R'-NH,) provides the compounds of Formula I.
The reaction can be carried out in the presence or absence of solvent. Conveniently, the
reaction is carried out at temperatures of from about 0°C to about 200°C, more preferably
about RT to about 150°C. Alternatively, in some cases rather than using the sulfone If, the
sulfide Ie or the corresponding sulfoxide can be reacted directly with an amine (R'-NH,) to

provide the compounds of Formula L.

One of skill in the art will understand that certain modifications to the above schemes are

contemplated and within the scope of the present invention. For example, certain steps
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Oxi dation of an al cohol of Formula Ic provides a
car boxal dehyde of Formula Id. The oxi dation is

WO yso#i2By carried out with nmanganese di oxi de, PEl/EPmOgbN2475

nunerous other nmethods can alsg, b e enployed (see,
e.g., ADVANCED(PGANI C CHEM ST4 tn) YE, D., Mar ch John
(1992))
Xngl I¥%llver:] e élgsee H otec 1n§é upts c}r flrlré el gpo%oags tglg}; qre éqgt I{lpatlble with
pnﬂmébrnntﬂqnaand&usmlvent mhlch is inert under the

specific oxidation con ditions, preferably a

 PLRBAAA S Bh IRl USSR, pRSIRA Y et hown

Schenet2 el dw.dWiila thoreact Buis bﬁﬁxt}yemetme dxowtain txarms of specific com-

Bl Bk BhoBrabarRtre ol it 3 s PR e RePop scheme 2
8@y Be ufadheitieal R f the campatikdslof ghcimpentamd Ar 1 and X1 are
those defined herein) in the presence of a base

V|de r I
ﬁg %1 Wil eop%g %grélgﬁtcoa 2 c@}{hglsag all I’rf]‘eg%(n b% tﬁ}ou¥§a provides a pyrimi-
diae ktomabesd Ibu dfﬂnlmacmm)has sonmnxeaﬂybmatcepuﬂ nntalm atlxmhohc solvent in the
car bonate an m_car hpnate;, i .
BReReE oL bR e i AR RO e B R R i Eie e v
hkdﬁﬂhﬁhﬁi&anﬁbﬂéanhﬁm&nrﬂs secondary and tertiary
an1nes and resin bound am nes such as 1, 3,4,6,7, 8-

o 2H p r.im do rirnidine. ni e
e et st 1 o B esrer (R el pece i {2,4-di-
ﬂﬁ&@&)h&%}é{r)&@ﬂa&r to Qﬁbrd Qﬁfﬁd&ﬁﬁ%ﬁﬂoﬂ@ thigahki 6. Th1s reaction may be
conditions, preferab an am de_such as di neth

ﬁaérlﬁéﬁuaég Ry Seaing1 ltl CRIepLe ﬁ?qlwpﬁé?b@na’@éﬁ@éh%rm}d base in n-
ffﬁnglohamoax bF eiﬁepgagpspmaasiomma tenperature of -
bo 5C to about 150 C." Oxidation of le with an
OXIdIZIn d suc

e per agi

Beaghiopob 9‘%@?&%‘? Wltger%pyéqneéaﬁwnepexxy 1k¢ C@k%aée’ under polar aprotic
R desdiflosdtd ABE aﬁlrﬁ)hwm&m%ﬁqas}nas-pgzﬁ&masﬁ@duae@ha IIf. This
variety of target conpounds ypical I'y the oxidation
sction sy ba facilatedby bFHINg 18 1 /ATRtendhp (P FSITRAEHPORTEler
the conditions of the oxidation. For exanple, when
"T@Eﬁfbétﬁeﬂﬁﬁg tHEh Jﬂkﬁzé@i"tb‘iﬂré\h&@t}ﬁQ@HEspohHﬁlg%M%nﬁyriﬁdone sulfone
preferably a hal ogenated al i phati c hydrocarbon,
Hgpdbisamidation naydtesmimied s Hsiog diidrogen needidgdn thepresence of acetic

t AEL PN Rk natively b
B BB et o R i R AR o haAlknativly be
tarnipd put wieg @emds MfpPB A én theimammer deseribed-ghovg fior Scheme 1.
organi c solvent, the reaction tenperature is generally

é%‘%%}! {s@itably pro-

Ny ea@ﬁ@ﬁ#_ﬁ)f' 3%@ orfe I'i Wgcpgﬁédﬁgcg&lgg fﬁlfqlglreggg\%e%t grBufists@itably pro
tee'eedt aféords emredfapmmldoslegen@pand Jihfip gsscadense votlr:chte dnvention. This

%k& on E}g?l Iczgly’i%{i E){el?gi(tlﬁg%%as%e&rﬁ)gd Ql%\zlétvvlgl refe ence to Scheme 1.

ern e carrie
catalytic conditions with rhenluniperoxide based
reagents, see (Lahti et al., Inorg. Chem, 2000, 39,

2164-2167; Catal. Today, 2000, 55, 317-
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363, and Coperet et al., / . Og. Chem, 1998, 63,
1740-1741. Reacting the conpound If with an am ne

W@ B¥oslel 284pr ovi des t he conmpounds of Fornula |. AGEEP2004/012475

reaction can be carried out in.the presence or absence
of solvent. Conveniently, the P action is carried out
at .tenperatures of fromabout 0 Cto about 200 C, nore
preferably about RT to about 150C. Alternatively,in

some ses rath t han usi ngpthe sulfone If, the
sul fide lgyor, t correspondjng sul foxi de can_be
re@Qedydi r echl h m n&l(R*NMY to ploh e he,

compoun of Frifoml a 0’ skj I] LN th rA | |
under st and* t hatBarer t &Pn rodi {'?catlhabr%{sm;% tthe "aboVe:
schends are contenplated and within the scope of th

. . . o
present invention. For exanple, certain steps} 18 & IId
will involve the use of protecting groups for
functional groups that are not conpatible wt » K,CO;, NMP

particul ar reaction conditions. Alternativel
conpounds of Fornularl can al so be prepared by the
met hod sho K _Bchee 2 below. Wile the reagtd om
‘ : t er s e&F—speetf+e—conpojund
Wi | | bereqethy-dpparefit. to thoSe skilled ihsf%a/
t hat tﬁe qg%?pd of Scheime 2 may4bg usgdowi th all & e

t he conpoungs of tHe invention. shown in Schene 2,

t f&at frent o pya diethyl acetal a with a thiourea

REQMi fes a pyrim dine conpound |lib. This reaction is.
ageni ently carried out in an alcoholic solvent in

t he p¥esence of base, such as sodi um et hoxi de. 3

Met hylati oQ ob. _the thiol group, e.g., wth nmethy 0\©\,
I odi pres t hi-eet-her—He—=The t hi oe her

t gd ¥k, an a-aryl ogxyesterHOO F
(274- di_f | yor ophenoxy) acehmbe tQ afford a H

pyr i do-hﬁi m dorf® t hi oet her ms reacti on maype Ih
carried t, e.g., by heating in the presence sodHmM
carbonate or other mld base in nnethyl pyrolidinone

or other polar aprotic solvent. Reaction of thioether

e Wi th propyl ene carbonate or |ike carbonate, under

é‘é’teﬁ?ezapr otic solvent conditions, to yield an

N- hyr doxyal kyl pyri do-pyri m done thioether Hf. This
PRAASPyRitidmonb BIf tachlbd b@f?&gam_bl;}@a&larﬂia b?riablﬁyxﬁﬁﬁﬁﬁﬂﬁme with an
of pot.assi um carbonate._ The thioether ? is then,
aggx&fezlggegfgo% @ihenats assheyp F@gﬁ@ﬁkﬁ 3nl§elow. The reaction of Scheme 3 may

by Edrfled BYf by hAARE cGHbS@IEIIE|nddiPressiid iHhé HRRsdRY BE
car rri ed out}nplljsi ngchygr ogen pgr%{?irdsg ir% theﬁgﬁesgnceexcgsfspropylene

aide ineNaardyl prrpdidionsor pader etherpalar apsetis/sobveat conditions.
di chl oride. The oxidation may alternatively be carried

out using Oxone or MCPBAI n the nmanner descri bed ove
for Scheme 1. k ~ o
~ LS OO QSE
| —_— OZT 0 F
- 0 7 K,CO, \‘)
i H
OH

NMP

Ile It

Scheme 3

The compounds of Formula I can be used as medicaments, e.g., in the form of pharmaceu-
tical preparations. The pharmaceutical preparations can be administered enterally, e.g.,

orally in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solu-



Treatment of sulfone g with a hydroxyam ne, wherein
the hydroxyl group is suitably pro tected, affords a

wWE0sder2pyri m done conpound h in accordance w PCT/EP®04/012475
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invention. This reaction may bgscarried out with
heating as descri bed above with reference to Schene

éf:ighs,%%qw%siﬁhsf %sﬁn%@%ﬁ%ﬁ%} é_' igt E gfﬂa%%ﬁ'g%%g%gr Eéétally, e.g., in
By fommmf suppasitatiese Hoveeyar, sheyondyealyr bgpabaidlisteyed parenterally, e.g., in
@kﬁ%hﬁgﬁ%%eaﬁﬁiﬁ> Wk di none e with an epoxide

0

i nst ea a carbonate as shown in Scheme 3 bel ow. The
reacti on of Schenme 3 may be carried out by heating

APt atPest efrfhie presentdriention pravides prrdeemacsutital éxemsstion comprising
r Maer: | e . P
A58 SO i r i

3 The conpounds of Formula | can be used as
medi canents, e.g., in the formof pharnmaceu

The compounds of Formula I can be processed with pharmaceutically inert, organic or in-

O

organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts and the like can be used, e.g., as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for
soft gelatine capsules are, e.g., vegetable oils, waxes, fats, semi-solid and liquid polyols and
the like; depending on the nature of the active ingredient no carriers are, however, usually
required in the case of soft gelatine capsules. Suitable carriers for the production of solu-
tions and syrups are, e.g., water, polyols, sucrose, invert sugar, glucose and the like. Suit-
able carriers for suppositories are, e.g., natural or hardened oils, waxes, fats, semi-liquid or

liquid polyols and the like.

The pharmaceutical preparations can also contain preservatives, solubilizers, stabilizers,
wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic
pressure, buffers, masking agents or antioxidants. They can also contain therapeutically

valuable substances other than the compounds of Formula I.

Medicaments which contain a compound of Formula I with a compatible pharmaceutical
carrier material are also an object of the present invention, as is a process for the produc-
tion of such medicaments which comprises bringing one or more of these compounds or
salts and, if desired, one or more other therapeutically valuable substances into a galenical

administration form together with a compatible pharmaceutical carrier.

As mentioned earlier, the compounds of Formula I can be used in accordance with the
invention as therapeutically active substances, especially as anti-inflammatory agents or for
the prevention of graft rejection following transplant surgery. The dosage can vary within
wide limits and will, of course, be fitted to the individual requirements in each particular
case. In general, in the case of administration to adults a convenient daily dosage should be
about 0.1 mg/kg to about 100 mg/kg, preferably about 0.5 mg/kg to about 5 mg/kg. The
daily dosage may be administered as a single dose or in divided doses and, in addition, the

upper dosage limit referred to earlier may be exceeded when this is found to be indicated.
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tical preparations. The pharnmaceutical preparations
can be adm nistered enterally, e.g., orally in the

wo ooos0eR284 abl et s, coated tabl ets, dragees, harPCEHRP2004/012475

soft gel atine capsules, solu- 0 - tions, enulsions or
suspen3| ons nasally, e.g., in the form of nasal

P%Ha use of go%ﬁé)dr}/ds of nginlq]ulﬁ i]f(ﬁ'l"ﬂﬁe faﬂdﬁk@én of medicaments, especially

C)st e adm ni st ered
m&hetrtzﬁn&ht s pmapby],a)us nf miﬂemmmnyotnmnp@l@gmdnoncolog1ca1 broncho-

%ﬁ%\uﬂtnalgrg 8ermaﬁ& eh a%?%%%ﬁ \%gcuieﬁ QB EFE M tﬂm&%%&rbf asthma, cen-

maceu ormul ation conprising a
traimemmsl s;csterﬂidrsmdeas or chai:datla copmaliertions of Halthe H@E@ﬁmmféfaﬁ re-

Jgf 1%§) di gllt{rja%g%la% G i PLEN di 51%]%& %E Ae inddifiomOTPOUNds

e protesse armaceuti cal »
inert, organic or in organic carriers for the
ﬁom@uundsmf Fotmphdrarasedilifembuipras iaritad; tonthe tieanensof any disorder

o é1fe(a§e SE%C(F: ttl]% g éﬂ%l%{ll ) %}th%i eIﬁaIBHl%[,) Shlich 1'5 @J{a&erb%{e%"’}fr cﬁu@ﬁ 'b? excessive

e can Dbe used .g., as suc
oniregulsted GINR atp3étldnase patdedtiomby stch m@mmgb eSccardinglarthe present

g’%{l E{Eﬁ ne C@gss ¥ gl%gjods Ufltreaﬁngfl eﬁgﬁling T Sedifbd aﬁgse %lxc@ltéoﬁﬁpnses ad-

"~ Nege Waxes
ﬁﬁlﬁlﬂsteﬁﬁg ml effieutive t)qdhde-pnﬂeyfehlg amolrttiod alcpm@ouué péﬁ@mﬁga Iora

t he re of the ctlv nt no carriers
Bﬁaé ]g)facc tﬁlélﬁsi} Preigl u%ﬁnegglﬁeﬁgcifﬁe case of soft

gel at| ne capsules. Suitable carriers for the
Qbﬁi.ﬂ)b&hdmf Fofrmsitd Lart usafel fan Busyotlisitedt to, the tegatmepftod inflammation

Eﬁ %/ugqu aeg(lfr OLZSE as ?%}/pey%%}lcs %qu&%['lé trgzltﬂl%ﬁ?‘ 8f t@{;]eg' o r#du%ﬁs ?f the in-

ppositories e,
%ntib&ﬁdﬁil& te asdﬁsl towanesathritist smcluderg but mquhmlt@d t¢,|r1:}curdat01d arthri-

‘i}'(]_) P%?} hlefjrggg’g/ra\;g}r Q,acgs%%ﬁ#}lt)g %lsoﬂa{t?coﬂﬁﬂ}tis hkylosing

I Ves
s;scﬁiauylmsz @)Fsﬁemi‘mhilius regythgﬂm)sus aadyirenfle elrthrltls weteoaﬁmtg', gouty

Qr.an rants, sal t OI‘ [
E}g‘giﬁ otbarfar ﬁ}rétlc %?EQE}‘W& ilbcfg mf a%ru}/lgggflo %&%@Rﬁ foq‘ the treat-
H&Yoﬂ@.ﬂn@h&ﬁr disyitieds or tdr%naﬂmnmmm Iuycluéllng ablé respiratory distress
sub tance ot her th t he ,conpaunds

glomyéﬁrcg ig; aﬁthén osis, an Fhr O%Lﬁrnopa%1?%ammatory
alseé?&@mfhé bclrﬁp@hﬁisrﬁa@ﬂw ugzAll fccrahe treatrrent of viedl and baci¢rsad infections,
j ect of the sent invention

PRt GSegp e LB G e BT R R el e secon-
@91{31{‘(6 '1§1€§t1dif d)ﬂlﬁal@l 636 cfdhetin s&onflary he sequiredpoomos deficiency syn-
sal'ts, an r nore,oth . .
P R ching R (peaeEss cp TS oflpogiayand hppgy virus. The
UMpBhsdY ¢ hee uécdilTot ﬂ@&fdaﬁﬁeﬂMofbo@dﬁ%fplabn ldliseases, such as osteo-

i er ntioned earlier

h tical
%@%gﬁ?fﬁét@gﬂ@ﬁﬁlﬂogclmeﬂwyg O ¥e Bepef{%ggle ST glétmm{nﬁlne disease

i@udify ?ﬁft‘ BhAsrdabesrapeliliogalfl i¢jedidiisy eardidvadcalae dBeases including
especl a

as anti-infl anmator ents, or.for
pﬂ@p@ﬁkf@ﬁ, ’Ehm@}agflg, cpggeé’g{r%q Lfyfslﬁ& a{'qlgﬁ,]?BF&Hﬁ.lon injury, renal
S DREn idjaey, HOSEH Ceabcdh MepHrivih, lahil Rayalgias due to infection.

The compounds are also useful for the treatment of Alzheimer’s disease, influenza,
multiple sclerosis, cancer, diabetes, systemic lupus erthrematosis (SLE), skin-related condi-
tions such as psoriasis, eczema, burns, dermatitis, keloid formation, and scar tissue forma-
tion. In addition, compounds of the invention are useful in treating gastrointestinal con-
ditions such as inflammatory bowel disease, Crohn's disease, gastritis, irritable bowel syn-
drome and ulcerative colitis. The compounds are also useful in the treatment of ophthal-

mic diseases, such as retinitis, retinopathies, uveitis, ocular photophobia, and of acute in-
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wide limts and wll, of course, be fitted to the
i ndi vidual requirenents in each particular case. In

W@ewsn#i2g4 i n t he case of adm nistration to aduPCBHER2004/012475

conveni ent daily dosage shoul e about 0.1 ng/kg to
about 100 ng/ kg, preferably abobut 0.5 ng/ kg to about 5

Jg%lstogche eYeetlde?e!‘ I’%xee d:gg%%%nga Rye ls%qam \%é& E etrrea%ntgﬁnglo El{kg s8ncluding

e or ses an
wtophgie; ietustasis; @fphthahdolbgmelmohdﬁmnsm;chm ceneelgtef rmwn, ocular

th is f d to | . ..
r&o‘v%sgl Lzl 3)21, B?tmﬁg ?er?ﬁ?scu%rl%aﬁ}oq 1ﬁ1§1%1d1n§ d‘i ?asg%lbrd%a'{!%nlﬁﬁowmg in-
juedociafetids, digspe cetaiopythlynretrbbnteﬂ ﬁhto}ﬁﬂta ard neovascular glaucoma;

ro | axi s of I
BB Tiares st en B Rl by AP P P Batignangygoniions such
a:sarech'angmwj mt:ludmgonlean]s: hemanglbmas,ramgtdfmembf tetrapgpharynx and

ner v m order

S deioon S B SRR SR ROERE o S BPEbp g amddigpers of the

feﬁialexmpftglutﬂi‘&rsyabmmudswgﬂnmetm(ssmlﬁm campohpés:ctandhrthkudae used .
nventi on or mu useful for, b

BB R RERURES oF sl afRerire 2 R) G hilapeiCpropBiles. There-

for & €asep@inds of deallhnmrm,sefolrfootﬂaamamrrﬁpdin. which is

exacer bated or caused by excessive or unregul ated TNF

e spes e S mRBlR o fPeth! 3SE: FRRBH: o ET Lt iR g¥me,
pyvkiakis,ramcbbitedtich pdar@anilishsc@QPD s ead other diseases that can be

adm erln effecti e cytoki ne- interfering
f’ﬂﬁi@ F‘nén Eﬁ’fB%‘f ormula |, or a

pharmaceutically acceptable salt or tautomer thereof.
Baidee lbeﬂg uedfuHor huinan treaﬂmentﬁ,sthé&eleofrmopn&uﬁre rbb uséfnd foedeterinary

oSSR PR B B PhE g B9 el
fodepaundisthe like. hIe{orenpré&mteldammﬂim imtlttak hosef ldog’s,cantll’c&t&t
arthritis, includi ng but not limted to, rheumatoid

@é‘% E{fg‘%f{tﬁpﬁnp gsy 548 58?3 Opea& hcr%ls el%?%%s‘y 3?1{ ams}rdr coﬁ'fpletely, in place
smmkyddntfersthﬁyaﬁitﬁmﬂlammumms auyt imetngd:thmtlastdrq@w eyuldcecygenase-z

e R OABEE pHe Bfvon

[OB, dthiggonlisedndiel, hyﬁrcplaﬂenmhnhityrsdl sorders or |lung
i nflammation, including adult respiratory distress

g%gger eaéﬂp Cgﬁgq? %ﬁ%@ﬁpkeﬁoﬁsosfdera?%{'ﬁ% aﬁ}y Lﬂlcﬁﬁfﬁﬁorders and
dioemeostatts irawkich THF plsysfal,ﬂold; elthdrﬂng ct)nufa]t Ofﬁi‘N F felfyor eyt TNF causing

and, bact eri.al , i,nf ect [udi, R [ e
R N
saehig xhichs G dnstaiaeylLt D1s|anflgot cmnpmemﬂ;aalndgﬁmse productlon or action, is

) Y

preeiasabyeNRNd herpes virus. The conpounds are al so
useful for the treatnent of bone resorpti on di seases,

ggﬁh eolrslttgsgor 03 I3§ ﬁnﬁdﬂﬁ(&g‘# § sordﬁ efﬁ;&t L% Iaglg:laﬁ%?s%rders and
disease states in which p38 plays a role, either by control of p38 itself, or by p38 causing
another factor to be released, such as but not limited to IL-1, IL-6 or IL-8. A disease state
in which, for instance, IL-1 is a major component, and whose production or action, is
exacerbated or secreted in response to p38, would therefore be considered a disorder
mediated by p38.
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including graft vs. host reaction and all ograft
rej ections, cardiovascul ar di seases incl uding

wa@ehengred er osi s, thronmbosis, congestive heartPE¢HEP20€012475

and cardiac reperfusion injury, renal reperfusion
injury, liver disease and nephiitis, and nyal gi as due

to_infection. The c ounds sg useful for 1he. .
ATt ke <bre srmun pisodogy wahda ek Endim Afachiiny and sine
38l RIRSESimBAMEbgic 9sPBEIS 8nd Bings &IMhe shiipUélular receptor, the synthe-

erthrematosi s (SL%), Skin-related condi tions such as
spsfibiodts TSIF-@ ezd TN - fhaneshibilet bathietcompokailoeidhe present invention

formation, and.scar, tiss o I 1L | _
OO BBUHEDeBT o che e e Ty (fles e Pl Hheated other
wisstroi ntestinal con ditions such as inflammatory

bowel di sease, Crohn's disease, gastritis, irritable
@%@gn drone and ul cerative colitis. The conpounds

I useful in the treatnment of ophthal mc

di seases, such as retinitis, retinopathies, uvejtis,

fodditianal pbjrcsphivbitagesaardl mivebfeatueesiof thig invention yilk kecpme apparent

ti . Ih ' L. - .
tgﬁjg?sglg%ﬁlgg ﬂ%f e%ﬁtgxfpu .oe%gr%%na?lg g?k}gé&oﬁcg\%n{aﬂgifl%{lassztlg’;a@é’ é@lﬂpﬂ‘é} thereof,

[ neo Si
wipiloh hed mmlinghdal tobehidiitingns such as corneal graft
rejection, ocular neovascul arization, retinal

ﬁ]}%l%}/@g\ﬁg lg a?li;?%’%tai}i?}ﬂ Ok @-C(k%ig%lflgo %ﬁgg&-ﬁdsﬁﬂ%ﬁm él{%y- 1-methyl-

Ju or I'n Ion etino .
r et r ol ent aéthffahring)&§(Sh2anulrocepapylt8H-pytideletd]pyrimidin-7-one
ul cerative, di seas(elﬁ f;uch as gastric ulcer;
pat hol ogi ¢ °MASGPIA8h nal i gnant, conditions such as
hemangi omas, including infantile hemangi omas, o
SognoPicpararivn of etylhe- (18 dialr paxpremdarainalEuhethylndorysiysimidine-5-
of . bone; di abetic nephropathy and cardi onyopat hy; and
‘Eﬂ’iﬂé"d?’g‘é‘?s of the fenal e reproductive systemsuch as
EHdeoRitibh 0f kthyl 4FbitonemethlthiopyrirhidindiBreatboxylsted Aldyich, 65 g, 280

t] h -2
B AL L YR g S A g B Y ina 51
AmaiRe2 ysepdiol {21rg 280 aimel)t Abkr gaiing f@ Herurssegerf(300 mL) was added
Sl bass e BEBITadhe Fitbs e B sl i tichloromethane.
Ph¢ fBRABIOPHbSRATONEEERENM, andrite edstier wab dizsdest uiith dandichloro-
PSTBE AR PO i EL B BB BB L e gnd the filrate
W§§f\%ébofa@é_‘d t{rlﬁ;tee Eédgla?d/pﬂeﬁﬁﬁ woegive T g ﬁff]h'ggﬂhiybﬁ(&)ﬂi-lﬂmdmxy—propyl-
exoti C_ani a arm a s, ,i.ncl udi.n mal s,
BN S P’%ﬁrygsuifﬁ%ﬁlﬂmgl.lﬂ%' éga‘g%’%’fy@? &t ‘gfﬁ]it%%ﬁg’ i ncl ude
horses, dogs, and cats. The present conpounds can al so

bep Bs Pﬂafvjzfazti@ﬂ of DESARI-Hpdropaptopplaingna2-sethylselfalyypyrimidine-5-
pl % ot her conventional antiinflanmtories, such
B€"98et her with steroids, cycl ooxygenase-2

i fihiubh BRESnuNSAHIBEe (PVARBS, mmnsiiwne stiprpd esdiyVE B §@itmsl.) at 5°C and
PoeteB aaving it p sefption oF Syl 1 S) L hF A0 BiSpyRiinb ] HFmethylsulfan-
vl pyrimidine-5-carboxylate (27 g, 100 mmol) in dry THF (450 mL). The reaction mixture
was stirred for 15 min and then water (18 mL) was added dropwise with caution. The .
reaction was stirred for 30 min and then an aqueous solution of sodium hydroxide (15%,
8.5 mL) was added dropwise, followed by water (25.5 mL). The resulting suspension was
stirred for 17 hours at RT and then filtered. The filter residue was washed with isopropan-

ol (2X, 100 mL) and the combined filtrate and washings were evaporated under reduced
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As used herein, the term"TNF nedi ated di sorder”
refers to any and all disorders and di sease states in

wokiosio47BBE pl ays a role, either by control of HCFEP2004/012475

itself, or by TNF causi ng anot ?g[ nonoki ne to be
rel eased, such as but not limféd to IL-1, IL-6 or

t
bhdrso EhTAERE 2 O R A e BB ghbim icine
enclmiobat ed or secreted in response to TNF, would
therefore be considered a disorder nediat ed by TNF. As

T R e e R L T S e
plBlShypﬂeays arole, either by control of p38 itself, or
3 t her f ) d
BB HRa g PR - Aol Br RGP el (e
iLO0 mlmmihand DL of dﬁihlmomﬁthlahe Welr&;:ombm;dmmt]m snmqnmgand ireated with
wh bat
PR Rl M8 Bk B seb TP REBERRE el f o £ ours and
diescfﬂtd:eerd ﬂmmh@t cetteb )Th,e EiBer redidue Wéswa'dhléel bvithadicldbs@ethane (100 mL)
ct . TNF- .
T A T R LI e ———
nes @i slesst- a(rsd—ﬁahyrdisw prdplyhnﬁmpzmthﬂklﬂfanybpﬁ&hmme-s-Itterbaldehyde
ntE si.s, of both TNF-a and TNF-b are inhibited by
W g Oc@hds of the present invention and thus are

herein referred to collectivelyas "TNF" unl ess
Splfaief i cal | y del i neat ed ot herwi se. EXAMPLES Addi ti onal

b &P e o g B S o Tt B broal) ety

aHtpyuido (2, 2 fpvindtlinenoed the follow ng illustrative

%%nl:gljixﬁ%e togg—gﬁsg];%hm@ro%? é)g(a%&xnﬁ?%ﬂ gfmet%yfsiultfany? pyrimidine-5-carbalde-
ﬁydeZ( 14 -Sda!l 73 uonel) phé nmxd)fudréfishokyiheatichyidr mutiyl este (I g, 145

Bpylafi s g abPRReits PP i 28 adfes ol corbgnate (306
BfB ﬁiﬁﬁl{ﬁ) athe deéeﬂcﬁiz)n Siﬁ%fhré\waﬂﬁ@tbﬂlr taté0tD and after 18g1olurs ll'l%e reaction mix-
of et ~4- oxy- propyl arni ng) ; 2-.ne sul fa .
et L0 RSBty gl ST B
duehis élﬁi-ea1m§»falh‘|(3(bﬂ mD)’ﬁﬂmﬂiagﬁd%cﬂﬁ(?ﬁgﬁ%érﬁétﬁ%ne, washed with brine
in 0 at C was
%\%g ?Yeé swwgu[@éo%ﬂ %rmsfsntraﬁf‘di nsler pagpippto give 41 g
Zruﬂé eaaad whach waﬁc?ﬁ?orﬁmé J)apgéﬁ bekilisd ge{lq Ed)lﬁﬁ'xrf @idiflg with 1 %
Pl Bt Ao ot Ba D Gabke SRR R e () 2-hydsoxy-

o7-aiEetalfny 1T$Ie 887,35 d e diva 3-one NERE sha BE-1 = 274)
d(??t)he resi due vvas éﬁgsopvedml}’g with the *®

gtleg %l Brregarattzlggl 5 6-(2,4-Difluorophenoxy)-8-((S)-2-hydroxypropyl)-2-methanesulfonyl-
8H-pyrido[2,3-d]pyrimidin-7-one

To a dichloromethane (500 mL) solution of 6-(2,4-difluorophenoxy)-8-((S)-2-hydroxy-
propyl)-2-methylsulfanyl-8H-pyrido[2,3-d] pyrimidin-7-one (29.7 g, 108 mmol ) at 5°C
was added portionwise m-chloroperbenzoic acid (55g, 240 mmol) and stirred for 24 hours.
Reaction mixture washed with aqueous sodium sulfite, aqueous sodium bicarbonate and
dried over magnesium sulfate. Filtered and evaporated to give 24 g 6-(2,4-difluorophen-
0xy)-8-((8)-2-hydroxypropyl)-2-methanesulfonyl-8H-pyrido[2,3-d] pyrimidin-7-one
(mass spec M+1 = 412),



and washed with brine and dried over nagnesium
sulfate. Filtered and the filtrate was evaporated

waresi4neduced pressure to give 77 g of the etPgi/EP2004/012475
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25

4- (S) - 2- hydr oxy- propyl ami no) - 2-met hyl sul fanyl
yr| m di ne- 5- carboxyl ate as a white solid. Step B:

PR PR P e mpenem 2 g o danglo-ethylamine)-5-
r&(ﬁ)#mhpirompmpﬂhﬂmpmdnmﬁ-eriman(ﬁoﬁe g, 150 mmmol)
5 b PSS 0 S5 o2
S)etﬁarh:gﬁfc@ﬂ%ﬁlﬁmidoz{ﬂmJﬂ)ﬁ)yr&nmtﬂyidrgzlﬂﬁl@(amg, 1 mrgol) W_?ls_| ia:ddecfl (S)-2-

I Mm,dl ne 0 ate . nmo I
eSO ban R AR 5 Aol 2 Byl Tiahlay o Copckhlzpygd under
t;ﬁlﬁmm\@h&thrbﬂzﬁtd'gtéphba%nadﬁ@ geldholing with @04 Metlaubl @nlichloromethane
rea n I, m n nen an

58 somen i e i inchlaside5il v Siaont 6 205k S48 GraPyengry)-2-((9)-
Q@ﬂe%ydfcﬁﬁvﬂ-&&xh)ﬂiétﬂy@m@opﬂ -(\(&it E—ﬂuycﬂrZﬁy?rﬂfo.y)l SHh{pynF\c)i_lc_)D ,3-d]pyri-
re U suspensi [ ours a

%u |“I“’ts P56 l\%ﬂ ‘f% M@ ig%{ 82%} Wels washed with

|sopropano (2X, 100 nL) and the conbined filtrate and
\Basipleds WPrepaeatigrosiaa- EU-Diflieororpenoeyd-2- 0)-(-)prlealsonyel -methyl-

o) g'zvreretz ﬁfﬁygﬂwﬁi B Pt aRomtl phmidogp arleyrimidin-7-one

Prepar at i ofiCompound 17) _ .
of 4- (('S) - 2- Hydr oxy- propyl am no) - 2- met hyl sul fanyl - pyrim

i ne-5- |.deh .
2o PSS Rira selkion PEpy i BusgropbensiRy B ahydronypropyD)-2-
gﬂdﬂﬁzlmeﬁhlﬂﬁry'ﬁSHEpﬁm 342 idiQ0-srelPo aigdl mrholfvas added (R)-2-
| ronet re_co ine Stlr n n
@Fﬁ%?-gaprﬁpw?@ﬁ%gﬂeé@lraP 2 3&“(1 ovegnig fﬁtﬁ?f gwmra‘wd under
][v@ﬁaﬂni algwc}&uﬁﬁm;gsapmd\@%ﬂ;srsﬁ lgél}[eﬁliﬂfuflg)ﬁntﬁ Q%ldﬁiéﬂﬁmahﬂl dl«ﬂﬂdékomethane
| ere C e | er resi adu she
Y FORREERRS %Yﬁ%ﬁf@%%@@ﬂm Ei% 018 OB aaro-Phenoxy)-2-((R)-2-
fid Hﬁcﬁ@llem@ﬂﬁl-@@&lﬁhﬁﬂé" 8\&(? ﬁﬁﬁﬁﬁkﬁbﬁ%ywnmfpyliﬁgwﬂ]pyr1m1d1n-7—

sure to ive 16.
&’HEES)@QSH‘W 6J(y4f9r70Wg‘aH4n%)l7§1r@t hyl sul fanyl - pyri m d
|ne 5-carbal dehyde as a white solid. Sulfone StepA:

£Bpled: | OPreparation of 6-(2,4-Difluorophenoxy)-2-(2- hydroxy—l 1- dlmethyl-ethyl-
0f6 2,4-Diflu CSS C%8((§)2hydr?ih/£?hg %
t hyl sul fan;’ﬂnm r—ﬁg 2(j%[ oxr- OW}) 8H-pivride pygimidin-7-one

m xture of (Compound 36)
4- ((S) - 2- hydroxy-propyl am no) - 2- net hyI suI fanyl - pyrimd

5- bal d d 6.
13,4 (IO OBHEHDR R ORGP Ronase (82 ddremapippyD) 2>

ShetHdirRsuTToNy)- sHO R oy 2l ngyrﬁh{wmyénef@mﬁ@ de4 ﬁ%QQ?] Wa} added 2-

was added_ pot aSSI um car bonate (3
pEvRe-PoRcty ikt -iFrepanas (1o 4448 ane@D @éﬁfarr@é efé% pgernight, concen-

RIS ndeh ¢ duBRLII AU Sin¥tographed on silica gel eluting with 4 % methanol in di-
chloromethane to give, after converting to hydrochloride salt, 291 mg of 6-(2,4-difluoro-
phenoxy)-2-(2-hydroxy-1,1-dimethyl-ethylamino)-8-((S)-2-hydroxy-propyl)-8H-pyrido-
[2,3-d]pyrimidin-7-one as a white solid (mass spec M+1 = 421, MP = 187.4-189.9°C)



10

15

20

25

30

ture was cool ed and the dinethyl formm de was
distilled off under vacuum Crude residue suspended in

woi0s/0472800 L) and extracted w th di chl or omet PEITEP2004/012475

washed with brine and dried ov . magnesi um sul f at e.
Filtered and concentrated undef”vacuumto give 41 ¢

tegial whic romat pgr a i ca.gel
L TE) L g oL o e AT P RFb<ay A P B aRe 1 ety ety
give 30 g ammo) -8-((R)-2-hydroxy-propyl)-8H-pyrido[2,3-d]pyrimidin-7-one
6-(2,4-difl ¢Jor oghe y)-8-((S)-2-hydroxypropyl) -
2- methylsu yrido[ 2, 3-d] pyri mdi n-7-one (nass
spec M+l = 274) Step B: Preparation

Sfep A( Pte@aﬁtzbh U)@ﬁh’)ﬂ e Gy )T dtoxPlprapy Mﬁ@wdﬁmﬁuﬁaﬁyﬂ Myrimidine-
%#'fonyl 8H-pyri do[ 2, 3-d] pyri nidi n-7-one To a

&6fret hane (500 nL) sol ution of
PSe (a%olfhﬂdhfolf b@hldﬂﬁ)@)m&hﬁ@ﬁbp&zh%@i—)tmy]hbe-(A]dnch 62.6 g, 269

ot b TR 0 R B PP RRE I 2 1000 Rioh i -1

amndid- mpwpid@e(mm at08enmol) 5 Bdter &tEingfia 4 h(ﬁ.ﬁﬁt evhporied under reduced

24 h hed
byt ot o8 oLdsedud Tbo DA Bak an ahy o gty
pyemidingBaatioxyiatd dsatwhitelsblid.er ed and evaporated to
give 24 g 6-(2,4-difluorophenoxy) -

%ﬂ’é}ﬁn@ﬁ%ﬁ%ﬂﬁ P et o h e SR g G ine.5-
et epar at1 on
PR 39S M B o Ay ke T8O 8 5°C and

greatdd Heopavist] vaiyt & solotion éf @hgl 4T@R)az T ok padpyl &aingd I20methylsulfanyl

RIS P RisR G & 4 st il TREGARY o 3 sgsfon mixture

WES stikrdﬁ’fef 15 wits anditdrd Wabyr-(28 rrﬂmaﬁh@ addgdr dIBPWQJe with @@tion. The
er ni { at

rred nt r.at.ed
(i DAt s L et sk aprcicon Sehfion 7 Gkeran gt e (15%
86 AL Avasmdd bdhae) §W1§é fillotved bpateh 2es ANy Thavauked shspension was

gu(‘?{] d E{?ﬁg{ﬁ% rralt.) 'Eﬁté\a ééfi})t glﬁeqt:%/ e;}’f’e f%’rch residue was washed with isopropan-
61+()z|)Q 10/ ELPXyd ihe@fﬂbéﬂedeﬁlﬁ}ﬂea%ﬁﬂ RA}hiBgd Wk eRapity ste@Xid@ reduced
rimdin one
Rtk i %ﬂé L EE EI%O@CPTOPE%HB%Z?“&‘S‘MF%HH@W 5-
ﬁi‘ hanol.
6-eE Za,nX- Di fl uor o- phenoxy)-2-(R)-(-)-2-hydroxy-I-nethyle
hyl am -, . g
& ¢ Eg?}egg’)ﬁ%’i‘ k& (R Sl sromuwprpy i) Brsfrulswiferdpnrimpidgne-5-carb-
ﬂﬂdgﬁbnpound 17) To a THF (5 nlL) solution of
I d -2-
KGRI noxﬁdaft%g&léqrww P gﬁ%ﬁﬁawq{é@ 68
A5, milndl)ﬁﬂd) 1 M@ﬁdl@ﬂl@@&nétﬁhngwe@%ﬂfblrﬂed%ﬂpﬁﬁﬁh Gfd %%ated with
%agnemozadg n?922sgt, |2£[>6r0619108\/ g[‘liug Iregsuftmg sus%-léhsuc):g QA(T:aS rs11:t‘1rrrec§ E)r 24 hours

and then filtered through celite. The filter residue was washed with dichloromethane

(100 mL) and the combined filtrate and washings were evaporated under reduced pressure
to give 34 g of the 4-((R)-2-hydroxy-propylamino)-2-methylsulfanyl-pyrimidine-5-
carbaldehyde as a white solid.
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vacuum and chr omat ographed on silica gel eluding wth
2% nmet hanol in di chl oronet hane and converted to the

why@sochBori de salt to give 370ny PCT/EP2004/012475

6- (2, 4-di fiuoro-phenoxy) - 2-((R).s 2-
hydr oxy- 1- met hyl - et hyl am no) -8-

é‘*ﬁé - 2- hydr oxy-propyl )-8H pyrido [2,3-d] pyrimdin-7-
mass spec. MH = 407, MP = 174.9-178.1 C).
ﬁ:pé?mtz&n effa(2z4- D‘zﬂuomdiphenoxy) 8-((R)-2-hydroxypropyl)-2-methylsulfanyl-

‘%iﬁﬁ}’ﬁg‘ﬂg; ynm%‘ r}om% 2-(2-hydroxy-1,I-dinethyl-ethy

"Bo 6 (ifktuRe b4 (Y y2-hydrpyy- prc&iyﬂqmyanoﬁﬁfrﬂleth?fﬂﬂﬂ;ﬁ@nyl -pydiiniliie-g-carbalde-
sol ut i

B TR et i e RS T S SRefi s 1.6 5 150

nﬂiﬁidi:)ijmeﬁlkﬂyﬂmm ldirﬁéﬂh;d}fgtrgabﬂle&%@{] L) wak daldad?po@asau(rﬂch?bonate (30 g,
] . 2

1 ol ARy sdoriB i REE Sl o PRl O AR gl Rl BiRbion mixture
way@eied analt oM Fuma elistillad ofi R asidiucsus perilied g _arpnlee (BOOML) and extracted
SH’[ %h%gﬁmﬁ@lﬂ%l nagp%/}éexgvﬂgﬁpgl% glg% Ha nc? lf)YeerSn&lglesium sulfate. Filtered and
trdemestbdunhde xaahdm t&@iize ﬂES fcrtﬁde(rﬁa’e@rldll whitlowapdtenmeographed on

0X S h
o) P R AR 0 P RO P TEne o Yo B (2
ﬁ@dﬂoghéﬁtﬂﬁy‘}-SS(lQRFZMVHrﬁyﬂﬂ)byl NRnrethystl Anil88H - P@ido [26-d] pyrimidin-
I e 4: &fﬁar%}éﬁaon of
0(‘2 alaéﬁsPFﬁ A oxy) - 2- ((S) - 2- hydr oxy- | - net hyl - et h

yl am no) -

Stef BRPrepartayidi W(MWOYOWW’WSG‘@RQ - 23yt quypriopyIgi2emathanesulfonyl-
gﬁ (y(‘%nlazzy é& A: Preparationof ethyl

Y gin f | ami no) - 2- met hyl sul f anyl -
'PM ﬁldi@}ﬂd)l’@ﬁletﬁmﬁiﬁlmny ) sdletichoo®s- (SZML-ldﬂiﬂlmoplﬁenekh)yﬂi ((R)-2-

L Ay BB L ORI LS GBS 555 247 ol

ﬁ@@d/vdsradﬂédl J)r@lﬂih Rse(rh 3hlotbperbOddiditrals)g, & ehmol) acid and stirred for
r opanol er stirri

phouinge ?Céwn SR Rehs I LadtPan ot salEkS hatdont fadim bi-

642b68atehnd HEe®bity |magnesmm sulfate. Filtered and evaporated to give 10.7 g 6-(2,4-

ApbtmhenesB- Lo oD e Ao Srpragol2 - dlpyrim-

FhepanhalingfibedM+1 = 412).
((R) 2- Hydr oxy- propyl am no) - 2- net hyl sul f anyl pyr| m di ne

wgg C'Q??e??%%lon oG D S e e SR oSy Lo T harmino)-5-
?:;1‘3 pi) -8Bl pjirid@[IZ 31@1]19&“11%%%71 7—0ne

E9 :auﬁhl% (il sl s ﬁ@#f@p ﬁ#@% %gdwpmﬁn -2-

ﬁ&&&n@&ﬂfonﬂ'lgl-l[ ﬁb[@ﬁd’]@ {riidén W@cﬁleS(tS!lS fn%dl B(nﬁmﬂi) fvagBdded (S)-2-
t hen wat er ?rrL was a ed drogci/\n Wh c;Ia(E

gpgno-1-propanol (1.2 mL, 15 mmo and stirred overnight at R oncentrated under
vacuum and chromatographed on silica gel eluding with 2% methanol in dichloromethane
and converted to the hydrochloride salt to give 295 mg 6-(2,4-difluoro-phenoxy)-2-((S)-2-
hydroxy-1-methyl-ethylamino)-8-((R)-2-hydroxy-propyl)-8H-pyrido[2,3-d] pyrimidin-7-
one ( mass spec. M+1 = 407, MP = 186.0-189.1°C).
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reaction was stirred for 30 min and then an aqueous
sol ution of sodi um hydroxide (15% 8.5 nlL) was added

waecopmaes foll owed by water (25.5 nlL). The r eBUl/EP2994/012475

suspensi on was stirred for 17-Rours at RT and then
filtered. The filter residue was washed with

|_SOpr opan 2X, ..100 S INedn{ bl . -

RO hereaianar Srau T pIEATRYE R L2 HyURh Ry

g i \(/;) 52_ ﬁg;thylamino)-s-((lR)-z_-hyd)roxzy-prop}hfl)ESH—lpzrido[|2,3—d]pyrimidin-7—one
- - 2- hydr oxy- pr,0 am no) - 2- net hyl sul f an

pyrim di nég?-m%é‘?‘ﬂélﬁﬁl . Step C. Preparati ony

of 4- ((R) - 2- Hydr oxy- propyl am no) - 2- et hyl sul f anyl - pyri m

T stk BRS¢l bdhdiyades- (2,4-difluorophenoxy)-8-((R)-2-hydroxypropyl)-2-

4- (R) - 2 r - | anmmo) - 2- |

TSR RS R B B8 et gpdded 002

e%ﬂhi@lbllogfnpahﬁla(nssmm,e aamb) aneddtiniet overmight ahBT afgncentrated under
reate t h manganese dj.oxi 222 . .

VeSanaAg e aRar B dR i SudhEsyf AR ln oifiBromethane

zfrid't dﬁﬁz;@@eﬁtbrtﬁelbﬁﬁcelﬂbi(iée salifte givie36@ mgr e $3,4hdiflwas- phasdrera-2- ((R)-2-

Wi i C r.o ane, (1 dt [ T

kol e TR e AR RO g s gprimitin

PSSR SpsOMI Ve 48A NP ef18115e 184.4°C).

4- ((R) - 2- hydr oxy- propyl anmp) - 2- met hyl sul f anyl - pyri m di

%?aé%gl%%g:g | dg{]al%g)ﬁ o‘?%-(§,4mfﬂtu%rosp%elngk§)-22-Z2—hy(§l&({r-q,rl(—edimethyl-ethyl—

of 6- (2, 4- Dhrhiré)rsogR-2cs¥} 08~ froRyH BHrpyrido[2,3-d]pyrimidin-7-one

gdroxyprop&l)-Z-me ? | sulfan g |-

8H pyri do| ,‘gnﬂ‘ﬁﬂfi i di n-7~one To a m xture of

4- ((R) - 2- hydr oxy- propyl am no) - 2-rnet hyi s il fan7l -

)z(rzlﬁlchﬂég |fof &(PA-difidrapHetdxge8{( Gm:-ﬁ-gl,ydﬁﬁcy}nmlyb) -2anmtthanesulfonyl-8H-

L 4-di uor,ophenox tic t 1 3
RSHIRar PRy AP S R £y P O) AR C S0 R ropanl
efiped sRRhRsH itv#h@ﬂl@ﬁé@ Neire ugﬁ@r lgtrggélﬁfdmmioﬁrs. Towled and chromato-
reaction m xture was , .and af h
Feabed oo iadd FBd v Bob e dRac Che QR iU R e con-
giﬁ'ghg gc?}éﬁng?ﬁﬂaﬁ&éjsaltmﬁwaﬂg%-t(:E@gmﬂﬁhl)ophgﬂ%m{Zg@eh)&iﬂow-l,ﬂl—dimethyl—

) ne, washed w rin . ed,.
R A e T TG
XAcuuy t o iveR22R183. @y ude material which was
chromat ogr aphed on silica gel colum eluding with 1%
ﬁ%ﬂ&g %lé r Io gﬁrg}lgga%;a%f (9%? {2?46-l B?ﬂ&o?‘o é/neox%)z 2-% (§—26-B)(rcgroxy- 1-methyl-ethyl-

8- ((R)-2- hxﬂﬁﬂ@y@(paxéﬁmgylmmﬁﬁdb [R3Rgllpyfihtidivi-1-do¢ Gompound

-d] pyrimdin- 7-one (mass spec M+ = 274) Step B:

Pr epar at i 0A5)

of 6- (2, 4-Di f | uor ophenoxy) - 8- ((R) - 2- hydr oxypr opyl ) - 2- e

g '?zeﬁiégﬁﬁﬂyﬁ of @P LYTif18RbpheRod) Ryt iiudisnlfoiy b8 2 aopropyl)-8H-pyri-
I chl oromet harie (200 nL) sol ution of 6-(2,4-difluoro

AnEnbdipyrigudipRj-one _

To a dichloromethane (100 mL) solution of oxalyl chloride (1.05 mL, 12 mmol) at -60°C

was added dimethyl sulfoxide (1.7 mL, 24 mmol) and 6-(2,4-difluorophenoxy)-8-(2-

hydroxypropyl)-2-methanesulfonyl-8H-pyrido([2,3-d] pyrimidin-7-one (4.12 g, 10 mmol).

To this mixture was added triethylamine (7 mL, 50 mmol) and stirred overnight. Added

water (100 mL) and extracted with dichloromethane, washed with brine and dried over

magnesium sulfate. Filter and concentrated under vacuum, chromatographed on silica gel

eluding with 2 % methanol in dichloromethane to give 1.0 g 6-(2,4-fluorophenoxy)-2-
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hydr oxypropyl) - 2- met hyl sul f anyl - 8H pyri do[ 2
3-d]pyrimdin-7-one (9.38 g, 24.7 mmol ) at 5C was
w@owsed4pesr ti on Wi se mchl oroperbenzoic (12.5 gPCBEP2004/012475
mml) acid and stirred for 24,gours. Reaction m xture
washed wi t h aqueous sodi um sulfite, aqueous sodium

RS BB bl o8 ey RO ORI AR Y R i 2Rt M+1 =

4d0)‘| uor ophenoxy) - 8- ((R) - 2- hydroxypropyl) 2- met hanesul f
onyl - 8H pyrido[ 2, 3-d] pyrimdin- 7-one (mass spec Mt =

Sgcfpé) Fﬁe%t&rec%ioy loﬁg) |{§ Bé %Ril%%r)‘%@lgenﬁxye—(z—é (S 52 hyd¥oc3)c%—1 methyl-%thylammo )-8-
(L-ayeproyt paHAL) 82,3 d]pyrzmzdm 7-one compoun )
ﬁ%%}#ﬁgyp%égﬂ%)o% 8? yl (i1ﬂ§gf-'op}{éﬂ0§9 {-3: el RIS A0 6:RpRopY1) -
fﬁi(pfﬁnée dtai‘ lfilwrmn&mﬂb»w (@2R)L-mmie))dvasegdded (§t3-ymino-1-propanol
(ﬁ%b afgvsrﬁﬁgf ;" Y R’F %étnjagfé% %gﬁ@ R?'Jﬂcgﬁtgétgd Zn@&@raétﬁﬂfﬁ and

am no- 1- pr opano 1.2
diromitographkd on mdics gel ehdthgowith 2 Wagmetlanom dicld hapedg give after

under. va

R

bb@éhitﬂglaﬁhﬂl@%—dboxapﬁopyb 8§l-peridgs, 3n@]pyr1m1d1n -7-one (Mass spec. M+1
[ - noxy) - 2~((S) - 2-

“ﬁy"fﬁ) UWTE%S%&‘ 8sz)hyl am no) - 8- ((R) 2- hydr oxy- propyl ) -

8H pyrido[ 2, 3-d] pyrim di n-7- one nMass spec.
Ea&?nﬂ% 8: 18PreParhfi®n bf 6)(2A-Dﬁluor@banp¥;é %((Rh%bmrgﬂ—bﬁnethyl—ethyl-

6 (2, 4- O 1FEBRY S ReRE D s el dlprrimidin 7 one (Compound

am no) - 49)
8- ((R) - 2- hydr oxy-propyl )-8H pyrido[ 2, 3-d] pyrimdin-7-0

@ee%?ﬁfn‘ﬁgfqinﬂ) 5‘%)65%-}%8%;) }_@ 4(%1%1 @pﬁ%ﬁ&@ Zgﬁlggfaflesulfonyl 8-(2-
Hﬁﬁ?pﬁn&g?ﬁﬁﬁws{ggdiwmﬂ@ﬂ%emﬂ (m‘lﬂ mgnl mmol*lwaﬁ addedd®)-(-)-2-
R I
Va&?ﬁfnza&ﬁﬁcdh(y wﬁmamlgraphe@ patsiigs ge bledingwish R % megeinobindifigro-
ethang i Benr o cqavasioh 10 HRIRTE SRIRAMN sSOMEY LA Difuoro-
Ehén%x?) Ql((R)tJ%Jlﬁdﬂﬁ?an)hyﬂ-éﬂfyﬁ)mﬁg)-By(dfc[x)opropyl) -8H-pyrido[2,3-
e no

iy e Aot b o bl S plE AP o7 R L

181 5 184. 4C). Exanpl e 6: Preparation of

iﬁx&rﬁpl‘é*)a f woEepkanoxy) - 2- (2- hydroxy-1, | - di met hyl - et hy
am no)

,Tge p&hzé%}b %&zrasg]}g{hl {tﬁf%cbyng 1? o6) p(ogln 3 gf Sﬁ%‘l&% gl'nzg %ésocwas deter-
E%géd ? %sr%?%lg &Hé(ﬁfglg]s‘g&ﬂf the 2phdy h?tgﬁﬁ)lﬂﬂl lf/-aﬁylATB Hiyyo-38lkihase to
MMymhin |Bcas12 Prastim(MBR)p u@pgﬁ mlggr modlﬁcat?o]goof) thg1 ?nqethod described in Ahn
et al., J. Biol. Chem. 266:4220-4227 (1991).

The phosphorylated form of the recombinant p38 MAP kinase was co-expressed with SEK-
1 and MEKK in E. coli (see, Khokhlatchev et al., J. Biol. Chem. 272:11057-11062 (1997))
and then purified by affinity chromatography using a Nickel column.

The phosphorylated p38 MAP kinase was diluted in kinase buffer (20 mM 3-(N-morpho-
lino)propanesulfonic acid, pH 7.2, 25 mM B-glycerol phosphate, 5 mM ethylene glycol-
bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid, 1 mM sodium ortho-vanadate, 1
mM dithiothreitol, 40 mM magnesium chloride). Test compound dissolved in DMSO or
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(5.15 g, 58 mmvl) was heated at 60C under nitrogen for

2 hours. Cool ed and chromato graphed on silica gel
webkwdiosmswi th 2 % nmet hanol i n di chl oromet hane POI/BP2064/012475

after con verting to hydrochl_%xoi_de salt 385ny

6- (2, 4-Di fI uor ophenoxy) - 2- (2- hydr oxy- 1, | - di met hyl et hyl

5 Y incubated for 10 min at 30°C. Th

G PRISO gy idss 1y Brtppieaisrs Iodpisn Prdmin gt 970 The

108ase M@= Bof %@initM]:téd by #he hddividnof 38ibsBrat8dcRialtcon@ienp MBP and y-

. Preparation o . . . ) )

%P(Aéf,m_ﬁgﬁerc inrsbatpreeios 2y pdditiopad20 iyl PO the 16acHRR Wagtryminated

ByHIRR 0.75% phosphoric acid, The phosphorylated MBP was then separated from the

ﬁ%%opr/& yI03P- gﬁcpyri do 5 3-pd] gy rimdin-7-one

Hesidnd Rk AT usBigeppleospPoeefialost ingpibrane (Millipore, Bedford, MA) and

of 6-.(2,4-Di fl uor enaxdg),-2

%lfa-né&a(t%ik%%%? Wﬁggﬁgﬁcﬁy Y ﬁ[l%%i}gﬂ\g_?%gﬁ? ET in-7-one To

Ysid Y dbooemisypoempd@iismif thesioverttionrvasé showver 10 bedhhibitorreof p38

%Pf SQQJ(%T%[% co%rﬁ(:)_l?mcgt@f %?ﬁ%ye\:l\%%&ae%ﬁﬂeg bo¥ f@% balues in the range of

Bofnded tithinf 0,001 to@bieydx JFor 8xdrZple, 6-(2,4-difluoro-phenoxy)-8-(3-hydroxy-

hydr ropyl, - 2- net hanesul f | - [ . 13- rg
P2 Bt S by S v A R Ol chived an
1a4, 6f hydoBNiM @sing thd abos@assapl ) and stirred overni ght.

Added water (100 nL) and extracted with

i chl orlﬁ.neéhane, washed with brine and dried over
ﬁ’éadﬂlélgi m SUFAFEY Filter and concentrated under

vacuum chromat ographed on silica gel eluding wwth 2 %

mﬁfsfeswﬁifﬂe st b h duamatwiaieblood GHWS)lin itgp assay (i.e LPS-induced IL-1B

6- (2, 4-1| uor gphenoxy) - 2- - e 4epees . )
* peadvaiien in wshipresin Bgle %d)wasﬂhﬂw% BESMAF Kipasg) for evalu

Qﬂiﬂg the RORpbIREG O f BEFresdvt invendd inStterohipakitivp a¢saits oficorrespond-

of 6-(2, 4- BI f 1 uorophenoxy) - 2- ((S) - 2- hydr oxy- | - net hyl - et

Higl

il peplogs.
@gg %%%%%Q%ﬁg%ar?%’) gr%%g'geqlst ég lgz%%lsx%)rl]lbg 13b o idQB& IL-1B (Interleukin-1p)
BrddicflosliHak Bal Rphenaxd byl et Ifgrsitl FDIBA. - Bufanovope tdpod was
yl)- 8H g&lrl_ do[ 2, 3- dgpyrl m din-7- o&e&lz M, 1 mmlr%. "
pessinedoried Vish e adicatedicopeesiatians ¢l cpnrAundsdf thespregent jnvention
RT0 89:0D8SO (el QRERkfHYn) FGONGANT 4tBYRTl Sunsisles waeutimulated with 0.5
and chr omat ogr aphed on silica gel eluding with 2 %

pgirhioblipdpolydichindofi@Shiom Sgmyi (fnaldoneenteasions fagj 1§rmours to
to the hydrochl oride salt

33 . .
dnduze theiynihegs ahessekipn o -1 @)%lhwrawweﬁémﬂ an IL-1B ELISA.
et hyl am no) - 8- ( 2- oxopr opyl ) - 8H pyri do[ 2, 3-d] pyri m di n-
W%ﬁ .spec. Ml = 405, MP = 207.9-214.6 Q).
g?g@gfl&é :étl%’?’gpar ati on of :

6 (5 iRoitionu e pHERAIMF O Fropriemahyas Biepated Pacdipplving e com-
;Silnpﬁg%}_)hfgé ﬁ%@?@%&%@g H B th8 B ldvididk solution, six subsequent half-

log serial dilutions in DMSO were performed to give the following concentrations: 1.9
mM, 600, 190, 60, 19, and 6 uM. Label tubes 1-7. The 6mM stock solution in tube 1. 216
uL DMSO was placed in each of tubes 2-7. From tube 1,100 puL was transferred to tube 2.

Tube 2 was vortexed and 100 pL was transferred from tube 2 to tube 3. This process was

repeated to tube 7.
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49) To a THF (10 nlL) suspension of
6- (2, 4-di f|l uor ophenoxy) - 2- net hanesul f onyl - 8- ( 2-
W@2@poepRyd ) - 8H pyrido[ 2, 3-d] pyri m di n-7-one (4RGT/RPR004/012475
mmol ) was added (R)-(-)-2- anisjo-1-propanol (0.40 ni,
5 nmol ) at RT and stirred overni ght. Concentrated
nder vac b, 42l dddititfhal dilu-
i s TN T P LRRR TR0 e Gt

tﬁ)‘?lnNQ(ﬁ 81091 ino l%]bRHMI abl®riedins #tdm &3lcorBRL) was performed to give
6-(2,4-D fl uorophenoxy) -

afir{al a)maemcmynmatmmweﬁwyl%%% &)LBI 00 W opyl ) -
8H pyrido[ 2, 3- d]pyrimdin-7-one (Mass spec. MH =

= 207.8-216.4 C). Exanple 9: In vitro assay
4%230 ¥AP ki nase inhi bitor

activit of conmpQu
Rdtbastitatiendf OS: imtheild mog. wwéoéblfserm mln th‘ﬁaﬁh&d errg Yitine (ie.,

| mba?%&%gfg%)g\gSI C@%? gfﬁyé"g ﬁ%&jée?ﬁ??g a3y n; 8®e. Another

mﬁLfWa@ atld@htoahe L.R&vink follooved by cinsivgdaridHhjRHHSE 18P ¢ aé)t{ed to the 50

Fislpe SRR Fleceppseliatain i

daliiub %ﬁfﬁ Jeratiior MAKHSY Fhis yialded 6 §6eng/mL stock which
ﬁﬂoﬁma@ﬁg iI(sfiual v : BCI %I Chg% 272. %%’r

Wa0dyyd HARO farane m?rpcheh gt RHATIRRES [ij&?i?cg‘d“{aé Silyted 1/100
The phosphoryl ated p38 MAP
PR AL Rl F REBI T i hast butrer (20 M ©

3- (N-nor phol i no) propanesul fonic acid, pH 7.2, 5 nM
Rssg) PERERIre phosphat e, 5 nM ethyl ene gI ycol bi s(

Eg% w gﬁrgig E’t re(})6 V&éﬂmatt{)\fﬁll ;%ft& el : gfds&r?orx% cdbls were

rfﬁmaw eadhms@m p-leg andl'm&tusdd’ﬁpm tirechbdénss of mww@l\iébamples and

or - - onlé T({ roI) was added and the sanpl es
\S’\%‘FtéOPWE‘L?(RfF goed i TPUHS at 30C. The kinase reacti on

‘Pﬁﬁnérﬂblbb@(@@mblﬁnbfb@vlaﬁﬁad ieosivest ncame dilgatiomafos atleesk d 4 Hpys, no
;@gflﬁfg' h%NEByg)rf?%d ecé Io le(':Agr}l?ed N c%gtafugﬁ ﬁ@parln (19

e reaction was term

n ST S@&i APMIhe4phasqtded yo edir&rbl weus (plus
%E%ﬂg Q%Q#ii?{iggr at ez@Prl\gm the residual g- P-ATP

Wil Ainds DP®sahate| Rabbakiquesbf mb coMipbith eerecenBaldmyprgpared above
MA) and quantitated using a scintil Iatl glgg)gante

(WRac diapehsedviar degignatedwells. (I0HH- @ manvko was added to each well
ds of _t . .
e L
LBL trRSLPS control
the F]e)lécegglilﬁ)l%g I_g)@%g n%?i \’H__QE b5 ihﬁR‘PM%s%ﬁdédtU‘ih EI) contro

or ex
Grefld, 4- di fiuoro- phenoxy) - 8- ( 3- hydr oxypropyl) -

2]}11 %}rﬁgvla 69\%%¥§ﬁ%t 450 A1 40010 b PYY hARE 2 Berdh@atatiBh lates were

centrifuged at 400xg to pellet cells and collect plasma, taking care not to disturb the pellet.
The plasma was transferred to a new 96 well polypropylene plate. ELISA was performed

immediately and remaining plasma was stored at —20°C, in case needed for re-testing.

ELISA Protocol
The IL-1B ELISA used two anti-IL-1B monoclonal antibodies: ILB1-H6 (1 mg/mL) and

ILB1-H67 (2.71 mg/mL).



| C50 of 0.0008 mM using the above assay. Exanple 10:
In vitro assay This exanple illustrates a human whol e

Whh@sa412B0B) in vitro assay (i.e LPS-induced |RET/BP2004/012475
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production in undil uted human ol e bl ood vi a

i nhi bition of p38 MAP ki nase) for evaluating the
oaneepyReds of the present invention and the conparative
results of correspond ing al kyl anal ogs. LPS

(Recpmpiriayis hasihaa ﬁl-dﬁ)(rhlﬂEf(lBUE BﬂxgﬁﬁLh‘gﬁ@fbtﬂﬁ@dtl ﬁrotﬁi R&D ngstems.
eu LN roductjon that can be
R Beerer] Shint Dytoepers KRBa Tapebtiaga fronnGitgo BRL
kﬂl@@ﬁheﬁﬂ@«&uﬁ‘éﬁd'SﬁEﬁ&’(ﬂbEﬁBS\) Wb db@ﬁnéd‘ﬁlbﬁﬁt}i%go BRL. Dulbeccos’
Ent rations of a conpound of the gresent invention
iTHoH) OBNE%K( cAgiuE gheatiry P 7-6r Unepaned bajtleg wers, stored at
m& Yitﬁilﬁaﬁdﬂ Bﬂtﬂf@t(EIB)W d. m%%é&/Fgé 9$vme serum albumin (BSA);

e&ﬁ ool DR AR felbplop alt 1o [ B orRAtdyRHASA Wash Buffer

€0.08%¢ Weeﬂ7PBS—O I5 M) TRRNBS 1@6 AU BOPRES iAlg &rbnhﬂedlwater to 1
npound Sokﬁglons A stock solution of

Sﬁfﬁén(ifsii%ﬁﬁg? O Biockine BoEpai B By GBI PRY: 15 nontat-dry milk
GRRFIRH TChrh & dAYED inh 14%BBRLA QL d@'ﬁﬁ@ Wtk 500 ‘?n]@arﬂMtore at 4°C.

j}ock solution, six subseﬂ¥ent hal fl og seri al
sk SonrepvBORRi diettram Rbariggen  Biluteapperiieatehigl:3000 (10

PADSFRL BLER bt T CREG Q%%éf?eﬁrb?ﬁ% 3o ety o1, from
SigrDNSCL Agstrpicaha ctrate At 094.1. g SBi); Adjom @ibB4.5 using NaOH
250 o Tl P EE sl 26, QROIBR S iopig memL

toirs/0939d mz@Z@ftﬁe@&ﬁfew&abﬁps%%ﬁylé&dﬁmeZOPDB krom Zymed); 12 pL
Usi n the Serial dilutions of ‘the conmpound i n DVEO

f p%rhodregssnsroxide; i ailt ofdM ciiratebeffan 1/ 20 (10 nL

e TS R ), O cur v

O’f st8€k sohftior2ofGhulL- 0B @.5 Ag/inL)Ovd3isedMo doBSrietlatstanalasd curve. The
CRPHCHAT ORI QrERTaBohb 417.d 00, 4RpasA, 11 81 17 Pelml. Tubes
%el?@ﬁbg&)l Muﬁhﬂ?gocmcﬁ@@oﬁ’\ﬁgd ﬂic?]gdt %/rSQ(ﬂgj gﬁgoaﬁ% 397 uL of

m. tube. 10 nL was ad

fEM}Bpﬂﬁdbby 200Sl BWB RagdibpenSed inabesing. Rebaethbed, 2OTELL was
50 nL tube and m xed will. The sol uti on was flltered

dragsfstred o tubed, andrvortaXadq 260 vbavas iradefeined froantibri2go (UIBCB. Repeat
Fhis Bl U 187 SHILIUENLecR A i sP1SE EbypyT s 1 o1 dod

Was d| ?or use in

%la(l@g%(b@inplel uﬁa&e @i[ut@d 1 tmn UREB (206 bfFaseiaOf b0 pRDEEWBIL ed

Preparation of Antibody solutions.

Antibody ILB1-H6 was diluted 1/100 in 1XPBS to generate 10 pg/mL solution. Per plate,
50 pL of antibody was diluted in 5 mL PBS. Antibody IL1-H67 was diluted 1/100 in EWB
to genefate 2 pg/mL solution. Per plate, 3.69 uL of antibody was diluted in 5 mL EIB.

Procedure

96-well EIA plates were coated with 50 pL per well of antibody IL31-H6 (10 pg/mL),
shaken gently to clear any air bubbles, and sealed with plate sealer and incubate in a
humidified chamber overnight at 4°C. The plates were emptied and tapped dry on a lint

free paper towel. Non-specific binding sites were blocked with 175 pL per well of Blocking
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(100 nL in 1 L of RPM) Assay Procedure The Assay was
performed in a 96 well U bottomplate (from Costar).

wawmsoenss ol s were included in each assay, pl UBCEHRP2004/012475

mnus LPS in the absence of compound. Al sanples and
controls were perfornmed in triplicate. Human bl ood

Pl e R e V¢ “%%“‘-’ha%qffé?"%%éﬁégf Sy plece, fled

Wihase LIEWEIezﬁB iddamdtt@ipea dsy 6o atiat fib epavdln (19
uni ts/lrh) A 25 ni al |?up§t o¥ 5% DI\/SOmﬁIﬂRPM 1640 was

’Tﬁr:lplle@td 25 ghaliqualts efistdnslaydovers added toiappeorire welst tharls plate has its
nmL al i guots of eac oncent r at d
o @@nslﬁ:rdecumesb dh3zil ?—‘eﬂ gg?éﬂ&sialamﬁ s a‘%%g thithdgppropriate

N T e T e

s el The @ldte vdrk semﬁdlvaﬂepdmepealm andsndPStecicfot 2 hbumt RS (or

mmghsetés%hﬁ'agﬁ%@aﬁﬂa SR Gl Shler Blilnd 5.5). After

flﬁ:{tldxp g%él? tv?e?@was‘ﬂeé@ %SWNI@EWB:@E‘ HédcﬁH&?ﬂ)d%) 408y ?Ltaﬁquot of

I's and | ect p asngy, takin care not
plersmsﬂasr :ttwtmdmedﬂutadwbmﬂoexg B iEas aﬂﬂ@fg‘iﬁ aach wglls Blages were sealed

a%‘%};ér, 1891%1119' cﬁ@é@e?ﬁ? lgxioﬁ} & REWh O A dgogﬁcﬁ %gﬁ%@ 3xas

I e I'ning plasma was store
descnhefeabm’eded for re testi ng El | SA Prot ocol The IL I

Rgﬁﬁﬁg\ab#%%}i}ﬁglv cllltkzﬁ%e bgggfo gzt {?]%{} % Pﬁ,ﬂtl{rate%él?fgf) and 12 pL of
%@%’oﬁ{ | §as %ﬁg? 100 c1tlpﬂgﬁﬁ]ffér§/50 BL 6F BBD-substPate dolBtion was

fromR st ens.
Ehp&nbdtceadahfv\feﬁr adl (Bates wereDudubeteddn she( daxBg)30min at RT for color

R Tl B IE R S 0

fitveki £ 5@ o MTheivahesifromathe samplenchnteigimgsheistangsad Wepe used to graph a

nopened bot wer e

sangan cppayosof e sE RitpBlia) Sadrm el CREh ons of
aBSA)wn d&ples.of 10XPBS; Add deioni zed water to 1 liter
and store at 4C ELISA Wash Buffer (EWB): 0.05%

ggé%g%/ag’@g%h\ﬁgf nL Tween 20; 100nm 10x PBS; Add
ioni

er to 1 liter and store at 4C Bl ocking
Hithé esncenBtidipirilebitidn gurvieldotPBS:indedgpeiotsiaat cidhey sige $§50%, then

V@S‘DW%& egﬂ%t ? n; léngggst %16%9%5@0% of s Ed i Biherwise, if
the number of concentration was > 5, the data was fitted to the following 2-parameter

model to estimate an ICsg:

100

14 (s

Conc

Mean % Inhibition =

This model assumes the minimum and maximum response were 0% and 100%,
respectively, and estimates the ICsy and the slope parameter. If the nonlinear regression
fails or if the number of concentrations tested was < 5, linear regression was used to
estimate the ICsp using the 2 points that flank 50%.

If linear regression was used to estimate the ICso, this was output in the assay notes, and
can also be seen with the presence (nonlinear regression) or absence (linear regression) of

the ICsg standard error and the slope parameter.
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Per oxi dase Conj ugated Streptavidin (from Pharm ngen):
Dilute approximately 1:3000 (10 nL/30 nL) in EWB

whogobes7280. IM Citrate Buffer, pH 4.5: 9.6 g. CPCT/EP2004/012475

acid (MN192.1, from Sigma); ;Lg,4_7 g. tri-sodium
citrate (MNW294.1, from Sigma); Adjust to pH 4.5 using

%@é‘ éﬁg%(@g qssqg zﬁgltﬂo%ﬂdél\qt{tﬁé v En AP Ble- sh@vﬁ rt§ irfHibif J{JPS induced IL-

strate rrLO:’D/O 039 citrat
thl pfatuctidn imbhéituted bmemry ’whnbdbi!cmd \neu(lﬁlﬁﬁpn fof p38 ]ZI;APeld)lase, which

00/ dro en de; 12 of. 0.1Mcjtra
Bisr e bridP AN SrOBEARALS doT R SplaAC O B oppeamhibited ICs
951&1&" fBPLP#?I‘E e [‘L-@E gﬁr&iuctl@n i @il Bihen Wﬁglerﬂl‘(':’dd-lnl the range of

was u to construct a standard curve.
fiom e@ﬁ@lean@tq BnigMf For eampies bvi@.dadiduonpshenoxy)-87(R)-2-hydroxy-

PP A8 PR b B P I B B % ghowed am

OE5GofIdb®014uN97 nl of EWB) in tube 1. 400 nL EWB was
di spensed |n tubes 2-8. Fromtube 1, 200 nL was

ransfe t.ube n. rqt
%ur rl]‘lSS%né:iyr, pr lcl))rlﬁl n fZLI§ dM{) ed Ifxl%dpr élg%hd"r}\%s\hf\@%compounds of the
irﬁrehtlcbleWhereiﬁuﬁéoﬁomalalﬁk)edhjahomﬁcyEbj SRoxyaBal; iddubstintially greater

Pl asma were . diluted 1

R T0En R PRty CeBEpi ey nfPibagster alot. This

&ﬁb)qietmd&dva‘m&gebﬁdh/e inkditiolGs Lﬂastra:tedl miozel filllyi0 @ able 2| X¥RESch
sal ution

t
RePRBEy b aumBp gy i P Gty fperaliot ar
‘d@l&pdﬂeﬂub €l cbiridefordingMBldge whered’ds mephyty/ @dmpaindsiwthe first or

e P i b PP e Dot M BraR e fpingtnd ave alo

sthovipein Tetld 1 OCoﬁipbubdkdiyi thé_dzterdborx deﬁtd‘i'gbhiin)n ofSTubltehwere prepared

ent o,cl ea air ed,.with

T LR L T AT
ﬁiosé@luﬂﬂ&opﬂe@;ﬁcﬁiﬂtﬁ&h@raﬁﬁptl ed and tapped dry on a
lint free paper towel. Non-specific binding sites were

1? SR 1 %llvame% Bélﬂiﬁ Rrpfu(?{aenm%%g% w%f%gkmgwlgﬁé% éﬁh/\}g@ﬂn of IL-18

%&tloﬁwhep@mtgmgﬂ@e filled with 150 nL EWB,
enpti ed and tapped dry on a lint free paper tovvel)

Tripljcate 25 al i quot s tand d el

ABFED weétlér%%e 2(%@9% PRERIR BOTGRY rPeieYl ¢ inhibition of

‘EPS‘( duced 1.4 rﬁ%d@dtioﬁ‘iﬁ’hn@flutg& hﬁﬁﬁﬂ Vﬂlﬁ@ﬂﬁo&\’ﬁfat adgdede order of 2.7
e appr o ate wel

m ei(i)(mymai, ad., A0 &0 SAB00N1 grmmythm the qqerﬁsmldm micthyl analogs (R®
\gq,g 2§ed The plates were sealed with plate seal er
ubated for 2 hours at RT (or overnight at 4C)
whil e gently shaking (Bellco Mni-Obital Shaker,
déBliERy 3.5). After

R* = hydroxyalkyl R* = alkyl (methyl) 1C5/ICsq ratio

43 .4
QA?SIZKE&F OO,
H H I Hel

OH

compound 1




i ncubation, plates were washed 3 x with EWB (as
descri bed above). A 50 ni aliquot of
w@ersnitase- streptavi din, diluted 1:3000i n El BPCTVEB2004/012475
added to each wel|. Plates wer E;sealed with plate
seal er, |ncubated plates for 1 Hour at RT while

T - HEll N aha
S TTARTTIY, dllu VVﬁbITEU O X—as JCSLITUCU —a0ove- /—\\n QDD

t abl et was dissolved in citfate buffer, (1 tablet/ |2 L
citrate buffer), and 12 nL of 30% H O was added to |27.8
OPD/ ci t rat uf - mL of CPDii#ﬁg rlat e sol utign
was di spensethy h~ed | e incubatled
in the dark for mn at RT fof coHormdeveIopnent
Plates were re at dual wavel ength: Sanple filter
450 n / Reference filter = ﬁSO nm The val ues from

ad

t
sempagd@ont ai ni ng the stangard were used to graph |a
standard—cturve—{absorbance—ys—econcentratt+on)—usedit
determ ne concentrati ons of |unknown sanpl es.
Statistical Method Ifsthe copncentration-inhibition|99
curve doesiggggzgéﬁhgékp0|nis on g:%ﬁg i de of 509%

then the | t ed tl ggncentratlon
or < |owest contegntration. Ot herfw sd, LJ t'he nunber| of
concentration was > 5, the fata was fitted to the

foh{ 2-paraneter nodel [to estimate an Mean %
= - Cone This nogel assunmes the m ni numjand

nHX|nun1response wer e O@bang 100% respectively, andoo

estimates the | 50 and the $lope para If the
nonl i near *regr e, ils pr if the n r of
concentrati m§)£ s <[5 line ressi on was
used to estﬁhﬁﬁf t I 50 uping Lﬂg/ oi nts that

fl ank 5096 If Iy neaF regressiaon s ubed to estimatle
the | this was out put inh™the assay notes, and dan

also be Epen with the presepce (norttinear regressiqgn)
ﬂ e (linear regressibn) of the | 50 standarog

error and the sl ope paraneter.- 34 - Using the aboje

assay, conpounds of the invention were shown to

inhibit LPS-ind 4@3; uction in undidl uted humar 179

whol e bl ood V|aL hpi i:ﬁ@ﬁ;gﬁig ase, which
medi ates | L-| ction > Conpounds

of the invent{on ex ibited |C value§ for LPS—indUCﬁd

IL-1 b production in undi | uf ed human whol e bl ood
t he rangqpof from<0.001 mMfto 0.30 MM For exanpl

GPEPOXTRIF | uor o- phenox7) - 8- [ (R) - 2- hydr oxypr opyl ) -
e 5.3
Besais fﬂfli - |
compound 12
174

OO0, | et
Ho\/t KrOH —)\ﬁ)\/”):'rj\i" F

compound 16




2- (tetrahydro-pyran-4-ylam
i n-7-one showed an |1 C50 of
w0 ndosiit28on of LPS-induced |
conmpounds of the invention
I s hydroxyal kyl or al koxyal

no) - 8H pyrido[ 2, 3-d] pyrimd
0.001 mM Surprisingly, the

L-1 b producti on UBCTBP2004/012475
whergi n R2 of fornula (1)

kyl ,i's substantlally

greater tham resutts—fronrc
wherein R2 is nmethyl or oth
advant age of the invention
in Table 2, g Witeh res
i nvention < @“’“

conpar ed t gthe clageespondi
nmet hyl ). Conpgunds!in the f
Tabl e 1 are prepared as des
ep@ionnddid are al so shown

ent at i unds of the
20 r mu| fﬁ;ﬁg xyal kyl are

rresponding—conpounds
er al kyl . ThIS unexpect ed
S.illustrated nore full|y4.6

ng analo s where R2 is
rst or |eftnost col um |of
cribed in the exanpl es
n Table 1. Conpounds in

the—secondor center—cotum
according to the procedures
The val ues in,the third or

correspond té%%{g?;%§$:§lwl

bpr oducti on~ hydr px

inhibition o pr oduc
tabl e

can be seen from c
hydr oxyal kyl provide |nh|b
ﬁﬂU@Q@nddﬂ in undiluted hu

—of —Tabte—2—were preparg
reported in WO 02/ 064594,
ri ght nost col urm 2.7
OH nh%IﬁzggE -
tion \ther ER2 = nethyl) As
pnmpounds wherein R2 is

ti on of LPS-induced IL-1} b
BN mhole bl ood that is on

llle UTUUI UI 2T to 7J.UUTI

>10, 000% greater than the

anal ogs (R29= t hyl, TABLE
(rrethyl) |c50/kf 50 rati6 4
- 27.8 conpo L\% conpou

compound 20

co, IT y LIU/ULU
correspondlng met hyl
= hydr oxyal kyl = al kyI200

3. npound 1- {35
Eétk “ﬁ%ﬁgund 9 17,9

H

(e N/IIO\Q/F
)* N~ O F
NN \\(ou

nu—=z

O,
o?
compound 21

7.3

>E\ N N0
° Oﬁlutgiﬂd

HCl

/K

HN” N N o
/1\ ‘\\\\\‘OH

compound 23

)\N o 11.4

iCl
O,
Hi N/ M) o F

compound 31

4.7
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( .OH compound 10 5.3 H T conmpound 12 17.4 conpound
16- 36 - 24.6 Ho' conpound 17 2.7 .COH X conpound 19

WQR®s6i28N conmpound 20 7.3 compound 21 HCt 11.EBCT/EP2004/012475
conmpound 23 HA 4.7 conpound-_37_- HCl HO 3.9
compound 35 HA HA 6.2 F TX conpound 36 The

presented for purposes of

foregoing discussionmof—thg

ventionrhas—been
[ lustration

Hol
N N Y
HN)\N/ o F
Hc\/‘v OH

compound 36

Het
goeqel
>£a*~“r L

Hel 3.9
B | ooeds
H_‘&OH LOH "o\(\ﬂ)\/“j:ilo .
compound 35
6.2

The foregoing discussion of the invention has been presented for purposes of illustration

and description. The foregoing is not intended to limit the invention to the form or forms

disclosed herein. Although the description of the invention has included description of

one or more embodiments and certain variations and modifications, other variations and

modifications are within the scope of the invention, e.g., as may be within the skill and

knowledge of those in the art, after understanding the present disclosure. It is intended to

obtain rights which include alternative embodiments to the extent permitted, including

alternate, interchangeable and/or equivalent structures, functions, ranges or steps to those

claimed, whether or not such alternate, interchangeable and/or equivalent structures,

functions, ranges or steps are disclosed herein, and without intending to publicly dedicate

any patentable subject matter. All publications, patents, and patent applications cited

herein are hereby incorporated by reference in their entirety for all purposes.




10

15

20

and description. The foregoing is not intended to
l[imt the invention to the formor forns discl osed

wheosios284Al t hough t he description of the i nvenPCDRPIvAE012475

i ncl uded description of one orsgore enbodi ments and
certain variations and nodifications, other variations
&ngiﬁnghﬁﬁ&p&ions are wthin the scope of the
i nventi on, ,as maybe within the skill and
knomﬂedge %@ se |n the art, after understanding the
SQWPOH?ief igulsf s intended to obtain rights
mhlch include alternative enbodi nents to the extent
permtted, including alternate 11 nterchangeabl e and/ or
equi val ent structuresi n3ar'ranges or steps to
those cl ai med mh@th such al ternate, (1)
i nt er changeabl e ang{orhbqqua ent structures,
functions, ranges st epsrare discl osed hereln, and
wi t hout intending to publicly dedi cate any patentable
@Hbjepct matter. Al publications, patents, and patent
ﬁppllcatlons cited herein are hereby incorporated by
ef & @nes0 ¢ XRei whessin » &t 10625 al | pur poses. - 38 -

Waqsd@@m&ggﬂ s: 1.A conpound of the formula I H
wherein X1 is &=0 , wherein nis 0, or 2;

%r 11§ akegrgllyly a&ﬁbfs@}qgawy ICYde}fl@ik}dl hessapaydgi hydaosglkyl, or

cycuﬁﬁg L vl .9ad kyl al kyl, heterocyclyl,
hydroxy kyI hydroxycycloalkyl and R2 is

ydrlékxyémacwlkylo&mlwwr hyidromyaydoafkstc! oal kyl . 2. The

conpound of formula | according to claim1 having the

1. Ao thpgolinWe Fidl N dcéoid'ir%r@_&lm PhavBRCie Binluta A k!,

hal ogen, al koxy or hal oal and ard R2 are as
defined in claim1l. 3. The co ound according to claim

1 for use as a therap ostance 4. A
process for the inﬁﬂbat|on f a ®Ripd of formula I (II)
according to cl ai NS & t|ng a conmpound of

formula I'f whereinHR i s ang: X1, Arl and R2 have the
nmeani ngs as defined in cla n11, W th an am ne of
formul a RMNH .

wherein

m is from 0 to 4;

each R’ is alkyl, halogen, alkoxy or haloalkyl; and

R' and R? are as defined in claim 1.
3. The compound according to claim 1 for use as a therapeutic active substance.

4. A process for the preparation of a compound of formula I according to claim 1

comprising reacting a compound of formula If

N X\Ar1
RO (19

wherein R is C;-Cgalkyl and X', Ar' and R? have the meanings as defined in claim 1, with

an amine of formula RI-NHz.

5. A compound of formula I according to claim 1 whenever prepared according to the

process according to claim 4.
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5. A conpound of formula | according to claim1
whenever prepared according to the process according

W@ e0oslogi2ea 4. - 39 - 6. The use of a conpound of PEDEP2D&012475

| according to claim1l for thesganufacture of a

medi canent for the control or prevention of a disorder:
Rl ALLrRY ' 15 NS AR
pha[naceuti8§§§$&%§€@§P3%H§£§§§?1?gﬁkggﬁgggﬂggﬁ%ouﬁ%HeOfa
ofedicoment for theemtnolipnpreventizingdfmdisor@ermneriathd by po3 kinase.
treating a p38 ki nase nedi ated di sorder conpri sing

A0 DInBbEE 80P - bekdi¥i |

2R B bR i SRS AL Liffpounc o
&rgivle Baccopdingtorlaimi d p38 ki nase nmedi at ed disorder is
arthritis, Crohns disease, irritable bowel syndrone,

A bfeth SPfRL HREGHYa FHSRRS Sn NN 8B rdeF B RPiGng administeri
obstfhctive pylé%%giy g%%ease or %?Eﬁe?%E?ﬁsn%?ggg%%énngtoa
patient g dherapeiticalbiefissiveanequnt @63 epmpend of Claim 1.

9. The method of Claim 8, wherein said p38 kinase mediated disorder is arthritis, Crohns
disease, irritable bowel syndrome, adult respiratory distress syndrome, chronic obstructive

pulmonary disease or Alzheimer’s disease.

10. The invention as herein described.



