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WO 2005/ 047284 PCT/ EP2004/-:012475 -1 Hydroxyal kyl
Substituted Pvrido-7-Pyrimdin-7-ones The present

wo depyentdson rel ates to pyridopyrimdi nes and pCT/EP2004/012475
derivatives thereof. In particular, the present
I nvention provides 2,6-disuﬁstituted
7-oxo-pyrido[2,3-d]pyrinmdines, a pro- cess for their
manuf act ure, pharmaceutical preparations conprising

the same, and, o JRLNQAS]OL MSlN0 EIESRIEr ores

" Mtogen-ac am |y
Th re%?%ﬂi%%ﬁgﬂ %e?ag%sgtg @ﬁﬁg@ﬁé&lﬁﬁ LN ggréhﬁggéﬁg tepg ah particalar,
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znmbyﬂmknmes%tEMSmgroup of NMAP klnases is the p38 ki aase
10 group that includes various isoforns (e.g., p38a,

i e%—%ctwﬁ%ﬁéj ?ﬂgl 18%%%2 i:}l\ﬂb? 1srﬁ%§mﬁ B g Mifected serine/threonine

responsi ating actlvatlng
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| endbtcppp@h@/s]éianimaatovecytmee @m@rqmﬂwmswﬁnﬂu@% kigfase
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T e e &i%ﬁté}}%é’ grhgats): Thess kinases
are !ré%ﬁb}k‘&%l@ %r@ﬂ%sﬁﬂﬁ'ﬂhﬁﬁ d an PR vEYCd RAXYESARSRrrs asEalhs other

t hese toklnes has beegﬁ ali|cated i.n_numer ous
gﬁllC

kings 6A9 ST S RaDESHUTTY SresePERpT-RmpRfery cytgkines and

bacBrBYilhgaRneduced primarily by activated npnocytes
and nﬁcro- phages: Its excessive of unregul ated

productian been i Ilcated as pI usative
orwqrwﬂ@ﬁetgsmfgﬁaféﬁ o8 bk ek pGm fo mediate

the &&%ﬁ%mﬂmmmﬁbf;bdywmsoﬁmm&lmm Koltdn@ftya@&’ygenase 2.
een shown to have bro %g Ilcatlon |n the tre
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rolet vgg E%P@“\?E’%‘ of &gmt:aa%)g%a %uzﬂhsr % ? é{%&ﬁ%&ﬂ?&ﬂ%ﬁ&ﬁ §5rE produc-
tion/dsiteeh klnzost letve broadsppN@Mpn ket tedanmBaraf ivianwsation, nflam-
er.pes 25.vi.ru hunan her pesvi rus-7
ma%ﬁfﬁﬂ“f?, éﬁ%ﬁ%ﬁmhtg)rl% %@?7??{1%1{32\3/3 pseudor abi es
and rhinotracheitis, anong others Slnilarly, IL-11is
TNP h@dml@ceﬂeehyna@htitvéiredreﬂlhtfw@he$udn£k HRe mmmesirusaﬁmﬂ herpes

i P g e S A i ey Peer P EERRR PR 2 (asv-2
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Sirnilarly, TL-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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dermatitis. J. E, %, The, . Patents, 2000, 10(1).
The inhibition of these cytokines by inhibition of
0 2deDB-Bs8 Kinase is of benefit in controlling oy
“{)Nkégﬁégﬁg and al l eviating many of these disethgg’%?2“04/01”’b
states. Certain 6-aryl-pyridé{23 d]pyrinidin-7-ones,
~_:7-imnes and 7-thiones are disclosed as in- hibitors
Adgnopriot Biemtreosihel Kifesdrpdimatiedetil duulkar Alzheimer’s disease,
snolLferation in WD 96/34867. 1S P— maaie and abemic
oo OprEIa e 9 SO R on R IS e g oo
dermegtal 56:xdiCeit. dded Pagrisnhi®i,t/6(15. of tyrosine | dnase
in WD 96/15128. 6-al k7l -pyrido[ 2, 3-d] pyri m ai n-7-ones

AL wflisclosed as. 10 inhibitors of cyelin-dependent. . ..
D B R R e s B Ry e comolios

reddiinesndeleviiisg hasgdf dss¢ dhedsetsors. of di hydr of ol at e
reductase in EP 0 278 686A1. SUMVARY OF | NVENTION I n

~.a.first. as ) re 4.s-provi ded coppounds of the. . . .
Cerhip R A TS 0, PP SRR R Rl Bldoned i
nibBprs CEGravein $(:Oping Kinker sietiared sliiar braiife@tion & WO §68687. Other
- .OF heteroaiyl: Rk is_alkoxt=alkyl, alley. cycloalkyl -

S B ATyt AT R B bCU T Ryb BRYAT YT b s of
tyrdvpradidnasy WD BEILKVAR, tasdByIR2yHido iBypad joxyialifiyt7-ones are disclosed as

.. 0xo0al | cyl.. or,_hydraoxycycl .oal —asd-~1N.a, second . ..
i P P LG ) procatlt o iins S8880 prricopyrina-
dinpr @pdisalbbadrns ofhisitee ap divdroblaté erouzee ih S0 O 491ed.

above conprising reacting a conpound of forrmula If ,1

ORN-:~ NC (Its OP wherein Ris C, - Co6allcyl

and X, Ar'' and R have the-meani ngs as defi ned

above, with an aSUBEMHNRY GHINBERTION . I1n a third

aspect, there is provided a conpound of forrmula.l as

defi ned above whenever prepared according to the

process as defined above. In a fourth aspect, there

Injasfingt asppetetdorete prayidegicompenpgioifribe Brmplsrhul a | as
defined above for the manufacture of a nedi canent
for the control or prevention of a disorder nediated

by p38 kinase. In a fifth aspect, there is provided a
conposi tion conPrliLﬁ?li\b-arﬁaéeutically
R\N N'/ f;j ' 8] (I}
RE

H

whereln:

X' is O, C=0 or S(Q)y, wherein n is 0, 1 or 2;

Arv1 is aryl or heteroaryl;

R is alkoxyalkyl, alkyl, cycloalicyl, cycloalkylalkyl, hetero cvelyl, hydroxyalkyl, or
hydroxycycloalkyl; and

R*  is hydroxyalkyl, oxoalltyl or hydroxyeycloalioyl,



accept abl e exci pient and a conpound of formula I as

defi ned above. In a sixth aspect, there is provided

the use of a conpound of fgrnula | as defined above

-for the manufacture of a nedicanment for treating a

p38 ki nase nedi ated disorder. In a seventh aspect,

th | r.QNl use.as defi ned above, wherein

oy s BIE IR IF 368 BRuer s Damemeraiion of a compound of
Cr BymdladiaselgBeed ahove caibasibpveictiay B dsRBBunESIUbHnula 1¢
respiratory distress syndronme, chronic obstructive

pul nonary di sease or Al zheiner's gdisease. Wile

certain substituted pyrigo>p ripitint % ones are
known to be active i anlenzg-- matic in vier o assay
agai nst -D38 'see, e 4R S =01 j | j, __A which (1

IS incoioi orated erebn by ﬁgferenceirwlts en i

ety), surprisingly and une7-”pectedl )y, the present

i nweatork has- cAistaer'ed - fiat ,Gol nds of Formula 1 .

have. a gL nif%gﬁptly hi gher acf-lvg? Sﬁykﬁafﬂﬁ%ggﬁ§W@“”maﬂ
sacCREPArFTUR R(TPS) " i nduced human hol e bl ood cy

st Ineggr duction assay than corn- pounds that have

previd Fii/) APRER BPESdiss Brpvidednpowmgeund dFoformbR 1 adr®fined above
| niwiehtwer prepbred Ok eoRdlAS B She Fodes ] *ye ac iv

t; % against p38 in vivo. %%g&eafggé%%%%%ﬁg% agai _St
pjzminge relative t Ci aseS and cosi ne dnase>. i

Thén effourtle @gpect, thére is prd¥dded=he ek oF % o b |

be ahsRAor {h%rm&'ﬁ?actﬂ{rg% gent o] S%asi% A gg#atoeplgo L naéI e defined
ro-_.|._ ., -, Uvp 4 Thpdjcamentdar the-copteql r greygation of a disorder
aShiedrird wisp38&drmse. aspec of - 2e'-Cr. s y: Sve i'~ ~
7rovides a me 7C_for ~ ng _.,ip WO 2005/047284
PC%£ER§Q§4/012475 medi at ed di seases or conditions in

whit# AT fepechetiercc &1 pyevedede 8 tdomposition ndondiristhgCRPharmaceutically
posetdp@blelatifitngand b SoRfdhdd &t &Ed1L 4 gnt. :
Unl ess ot herw se st at ed,9 t he folrﬁ%\l/alﬁaggadteéﬁ%dsﬁ’@%‘d in

the specification and clains have the neanings given

belnogusixgh ‘agpcknxXpat Ky Iptovigan theaya0ifet ¥ e
RaathBgfo tﬂ@%&u@t&% al kyl ‘%nd RL. | Sorgﬁ?ﬁge I of %%gwg‘? as defined
def.i ned herei . Exenpl&r§ BPREXYEH %?Itr‘?j‘%&p’sp% kinase mediated
i n¥srde by way of exanple, 2-meth- oxyethyl,
3- net hoxypr opyl ,
1- thgl- - met hox ethyl,11é;inethoxyethyl)-3-nethoxy-
p ;m? YRR 29o¢t thre Hopyetifgd Yheausreashdofined aidwbe, wherein said p38
" Atikase "med@aes dRotdep @RAHIGRIU v '

! RO JIRAR Sl baye yngrome, adui

hy, n.radical of ogne to six car

a ‘%grpg\‘%g‘ﬁg %%“&P%Fydﬁéﬁnﬁoﬁ]é%? SRETYRjiNe pubraeny disdiseal Alzheimers
ofdisdapee to six carbon atons, e.g., methyl, ethyl,

propyl, 2-propyl, n-butyl, iso-butyl, tert-butyl, _
peiyls ceamd stihvetuted pyrido-7-pyrimidin-7-ones zre known to be active in an ey

matic m viro assay against p38 (ses, .z, US-2003-0171584-A1 which i lncorporated

herein by reference in its entirety), surprisingly and unexpectedly, the present inventor has
~ discovered that Compounds of Formula I have & significantly higher activity in 2 Epopoir-

saccharzmde (LPS) induced heman whole blood cystzine production assay than com:

pounds that have previously been disclosed.

Compounds of Formula I are inhibitors of oroten Kinages, and exhibit efecrive activity
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i ke. "Akylene" neans a |inear saturated dival ent
hydr ocarbon radi cal of one to six carbon atons or a
branched saturated dival ent hydrocarbon radi cal

of
WORNP&4™86H six carbon atons, 15 e.g., methyl eRET/EP2004/012475
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et hyl ene, 2, 2- dlnethylethylen53 propyl ene,
2-nethyipropy|ene, butyl ene, pentylene, and the

Ih&:diﬁted GRAEMES oAl &icks FOWBNAL ehiraPRRREVEMFCH @ amount of a Com-
bIC% gc arogatlc 8%/dro arbon, radi cal which is
haPTH I d FATRIGIERCT Wodifilent |y with one or nore

substltuents preferably one, two or three,

Sulbstoithdrent StaﬁHdﬁﬁ%rfa@dWing edrected HrmgdB GO d claims have the
onS|st|ng of alkyl, hydroxy, alkoxy, 20 hal oal kyl,

AR IECERYEONAl 0, nitro, cyano, am no, nonoal
cyl am o, dlalkylan1no nmet hyl - enedi oxy,

‘@l elheld mmms anthieg }éfﬁheéomﬂﬁ Rew-axlywheree ﬁsfﬁdﬂ &ﬁﬂb is allyl-

S 3R O Q. BT STANET 1 EGUY GicpeLRy ey of Satnpl, 2-meth-
cﬁd?&:iﬂffl@ sh@ahbxgh rlomeﬂﬁemy&lethdiqfdtm repheyhoxratieh- 3asethoxy-

EE gy {2 B R I AKBERE et | vat | ves ther eof

25 "Cycloalkyl" refers to a saturated nonoval ent
‘el @ehydriooar Mtﬁataﬁdh@mvahﬁt hj‘ﬂre&rb@n sN@hof dreng six carbon

car bons Rro I but clo
5o hs PR Rt R PR i) R ke six casbon
20phi,enal ﬂthﬂeeiﬁyﬂb§idﬁle vestomls Th-bﬁf}é, 19-bamt, @ert-butyl, pentyl, and the
ubstituents, preferably one, two or three,
bstituents. Preferably, cycloal kyl substituent is
sel ected fromthe group consisting of alkyl,
“‘Iidieney meaah a Bxsar sitatoal &iyllentigldesdakomay: Hﬂ:bb}f oaRk®sx carbon

ago%l?r-]l? g{;%gﬁ‘lﬁl?@dgﬁﬂ gﬁﬁal alagelﬂgh)g{}lgfaréﬁ [rr]agﬂécfai X% fbiee to six carbon atoms,

esg,l,bﬁéth ]éﬁélteﬁl dhe] Yyoletimalbklethyldngdioxylen@l2k@xthylpropylene, butylene,
hal h oal koxy, and hal o. An especially

H5H %W% p of cycloallc-yl substituents include
aIkyI hydroxy, al koxy, and hal.o. WD 2005/ 047284

PER%&Q&hﬁiﬁéﬂamnﬂon&gwﬁdnﬁHny¢ﬁahkmi&whwéﬁﬁm$oh@mﬁaﬂvﬂudhm
IS c cIo

noJ et f.or,mul wher
Ry st A S HarTh e apers bt fuS SRgreb one, two or
thfbaj Subeitiahe pu&adblyrstaleﬁe@ angehb Icyodpecroensi@u@g]df zﬂlqﬂ eydidxy, atkoxy,

uQr oro, bro or iodo. Pref h es
bl o s e GG - PTG 5 Brigheso. Gk imino, ettt
eﬁ@&ibkﬁ ekigldrgdiiehed ket A phalditiely pré’ﬁah@@laiﬂ/ bubstiR@nsis hahde More
al k stltut?d W h one or nnr %lff%r
SR&FC y terrg agyl Inc uz%;@zﬁ 15 ncg:]l_igm ﬂu0m~
P&@H}TH @ﬁubtd@eﬁ}ﬂ fflﬂicﬁra@ @!4)/ kid Qf@aﬁﬁu@ro@ﬁﬂt@ﬂﬁ |n&ﬁ1ﬁoxypheny§ 1:naphthyl,

?ﬁ q 1Iéglcyc ?lcal of 5to 12 ring atons

%Y S SFTHECRbETRRE | ri ng containi ng one,

tmn or three ring heteroatons selected 10 from N,

“Tycleklia” cpkafte ﬁ@&ﬂu‘g’a’c&ﬂ BlonByalerdt h@cﬁc&i’fﬂtdﬁaftg}nrﬁa&@al&tf ﬂ[fEe to seven
beln%)c wth.the gg 1Drsutggndln E Qg at d Ik,

B thETHBEP Fvﬁ i &P IiCiohtyl and the like.
@}fcm{yl fal bBPenally be substituted with one or more substituents, preferabljf one,
two or three, substituents. Preferably, cycloalicyl 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
cycloatkyl substituents include alkyl, hydroxy, alkoxy, and halo.
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The heteroaryl ring is optionally substituted
i ndependently with one or nore substituents,

ijg&§&$£ggly one or two substituents, SeleCteq)fﬂﬂghmmtm

al oal | cyl, hydroxy, al koxy, halo, nitro “or
cyano. Mre specifically thed%ernwheteroary
includes, but is not limted to, pyrid 15y

“ny‘d]roaifﬁtyllalkyl”hle&&yﬂo a thbicgrzdiyd formgbt%%zol@\%re l’t s gziorlyl and R is
daz soxazolyl pyrrolyl, pyrazol- yl,
ﬂ%@%ﬁﬁfaﬁﬁﬁd Behzof uranyl, tetrahydrobenzof uranyl,
i sobenzof nranyl , benzothlazolﬁﬂ ben20|soth|azolyl
“Hoseizotdr ihah@dz”ydre uéeddoteydhangesblymduiisy ind rawAe fape) ¢hioro, bromo, or

ol t.r ah [ pal d
R L SR A 0B Ry e
hdiidedazo[ 1, 2-a] - pyridinyl, |n1dazo[2 1- b]thlazolyl,

. and the derivatives thereof 20 "Heterocyclyl" neans

I—?a%%ﬁ}[gr e al ?gs:fﬂ%yl nés%ﬁg@mﬂ oROBr ﬁfo@@?ﬂt_&x@ oC¥&tieGt halo atoms, e.g.,

tons in which one or two
-Gﬁﬁ@faﬂhﬁﬂﬁaﬁﬁﬂHﬁE&Q@h@néﬁﬁﬂh%ted fromN, 0, or
S(@ (ane nis an integer fromO to 2),

el S 2ol v, N 069 aﬁéﬁ% el BQbiné’]ﬁ r@&@ﬂ%f beh 'Dgngg atoms

EETHNE B NG C At ons ey opt i onal |y be replace
hdoryn@tmsmmwm@mupng Torgainiizams- twey eF Pires sipghetagpatnans sclected

ti.anal | [ 2} {8 the under-
&8){% ,ﬁ(? ¢ (EB&?I&%{YII%%? g)l)] tﬂg ect 8?%&‘8@&%@?@356 the under
sthlailﬁgtﬂay the attadimoxytaoiytl of t}hfdle@empmfl yadicabyhes on an aromatic ring.

T%%/ g%{%%:a%m% cgoﬁ giﬁk r su%l T%t%.(eﬁ %eﬂ@enm@g BJ;(?’ gla]aﬁbigfsubsﬁtuents,

plPdHra’tﬂ bﬁe 611' ‘@\ro shbsﬂituemfs, shlgcedom r’(lh‘leh@%ﬂ XYJ alkoxy, halo,
al k I | d X d—
e

yls fibsdyil ttbieﬁgzl ﬂhmﬂqﬂ ischdzdRyl, ’qrgzolﬂ gmdg.pq)l(glﬂspxazolyl pyrrolyl, pyrazol-

YW“%%@T%éﬁﬁsﬁw&%%Ob%ﬁ&i%ﬂ fs ngur&l%l %%n%\ﬂmzolyl

batRisbiteplhdentdtyiatdr mge]lyi ooimsloky E)enzm&azolgk q))nnphri tetrahydro—

q]SJ\g] gnﬁﬁgoc:{@nﬂ%]pl m’ ?lp(lr ?éﬁz%o&%oﬁa ofg&%roﬁgy C)fl Viﬂﬁ’&hzﬁ[l 2-al-

patidibiadokbzoaneb) dhiemlyi, arslthe éﬂrrl@twﬂn‘hﬁ@oél kyl ,
cycl oal kyl, cycloallcyl al kyl, am no, acylan1no

noal am no, oh c o
gt) églld rrgq,agﬁ s%t:lura% er'?%%s%ﬁ}r%ﬂ?d é% %Ljnh&éj é Yadical of 3 to 8 ring
ato@ﬁd it Ghehiéhldsed or thel rirgy dtyins ateyhdteonanmls Lsdtctechﬁp@l N, 0, or S(O

| k
B e 6 L TR 0 VSRR stoms biog
V\@l@%‘ &%@f 'o%’g: dtbrop andyi optiloaslly Hehephaadrhy :heatrb@mé gwp The hetero-
t n
15@}% Irgﬁbﬁﬂﬁw bet (&{ﬁﬁéﬁ%}%?@ﬁé@é&é yngep 6%8%1’?%‘;&7%% }Sg%\’l-%f %n&ﬁlee substitu-

eMtsREIBaEd Bbir 3kl halpillpgradiagsllkyl, halo, nitro, cyano, cyanoalkyl, hydroxy,
N—nethylgyrrolldln

Eﬁ?ﬁkﬁmPﬁ?oﬁ%%%ﬁ%¥ﬁggl?ﬂﬁnq%%nqﬁeﬁﬁ#1ﬂﬂmeX;mDor

N orerghokt ﬂ@rylrdﬁ-eﬁl (OXird & is NR()l ail?]dhdmdkﬂehych‘oﬁy (when n1s0),

dro 2Hthi Li nvl .
%ﬁ{é?ﬁﬁgﬁgéﬁflpg ﬁla%}r%geﬁa%ﬁyh%ﬁﬁ@%r ogjtl gﬁfz ObMled phenyl, and R is
rdef gl L uRslehhar @R (wheb R6fs aityl, ¢l @ép\amnd)ﬁh A hydrogen, allkyl

substitute droxyal ns _an al
aSe Bk e R I e b e DR aR Bl ke TR (where n s
2R fer-ably 00pe) stdaharitareie 01 ths bxgrogemubsy, cpd@aﬂqdm cyclo-

aEiI}@llﬁxibhe Sarégrngg é%gﬁe]%‘ gjgigf S ‘}T&fgﬁﬁ%‘ggﬁ*ﬁ o, [ acylamino,

Pl ATBRAb, bi Maﬂﬁﬁmme A pa_Ltlculaﬂy preferred group of baerocydjﬂ substi-
tuents incdude alkyl, haloalkyl, hydroxyalkyl, halo, hydroxy, elkoxy, amino, monoalkyl-
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la to, hydroxynethyl, 2-hydroxyethyl,
2- hydr oxypropyl, 3-hydroxypropyl, I-(hydroxyneth-
[ ) - 2- et hyl pr opyI 2- hydr oxybutyl, 3-hydr o’&yd’ﬂﬁﬁ&ommum

wo mﬁ@dp%&ybutyl 2, 3- di hydr oxyprop- vyl,

2- hydr oxy-1 - hydroxynethylethy$ 2, 3- dlhydroxybutyl,
3, 4-di hydr oxybutyl and 2 - (hydroxynethyl)

artifo Iﬁdﬂkgéﬁ‘lﬁf@ Ryl Hydrg K@)’;,Rﬁl I‘majak‘zgdularntéa mmheterocydjﬂ inchades,

cyclo nmoi ety as def 0 —me
bu@ : q«g b o DR O TS h G Ry DR Ry PPE A Nmeth
%I‘ @I@ﬁ@mwnemy@ymﬁmwﬂsn@stnohamoemoypholmo, thio-
e
mp@ O 0

> %ni_%-g Sﬁa Ircgc%plcgngt{)rgd%ﬁ l%;cg a}ugﬁe Ilﬂ(ﬁ?oqio tetra-

. hydvgavi- -ioh04p1 @ﬁ%hﬁﬁmﬁ&mﬂmg I@m&eﬁhﬁmguﬁatﬂwipendm ~4y], and
Wi

a3300|at nt heti c.organ mstry,
thi derivatiges BEBHE Si‘d‘ao L@’FIIB%“’G% BB EV %uebSI’IS&%fs pl aced
by a nudeophile and i ncludes 20 halo (such as
8yRlkyDTa8mhs ad Atkyl asa:ldﬁaﬁbhanélﬁmt&)ls@buyed with one or more,

e I f I I b
prggeqj;ap gg%%gqy B%ﬂ q.l%% ;%Bufsgg%w%x & 18 sarPCEHBYAom does not
caHyI ﬁlbﬂé%@f@ﬁ@l@ﬂ@@j@ﬂ éroayl R&(grﬁsenmnyé exaynplies. igclpde, but are not limited

RIS eI e, g T
?9%&&1&1?7&@5&1 Phenthxy h?rhphﬂ:mjtﬁ 4 hpdyowftiveid, 2.8- dthrdm}:ypropw

bstit ut {
aad TS ﬁg?r%ﬂ?é’m%@% B SRRt Plat e
rh t f al kyl,
2%5%%%, SFpmERke-guuD cons o L?,Eyf’ hal o, nitro,
R ereR O R AR TR B BB e ne, o o
( e@@&&&%@@oﬁ% irﬂth@ ﬁ@cl@dﬂqﬂtﬂicﬁced: hmtedmg/ri raphﬁgnémthwﬂwét%’ substita-
| y = sSuc

of .the f.ar )
s e e R T T e R RN e
hgggqgaakmgéoalkyl groups include 2-propanon-3 -yl,
2-met hyl - 3- but anon- 30 4-yl, and the Ilke

Iegzgq%:gg-g%? I‘I’S:ﬁég-I e%g%g? %%I;] g sp %aI]c Lg WiR3P R Mihetic organic
RHAEIRG Y hh GRIm 69 ptdapzl[blé hﬁiemgshg:éﬂed &y hynuslbghile and includes

ey A4 S A e

&83@% IIHS&? stowddy, ’asﬂdﬁﬁ)methanesulfonylow,
730 4728 P20 /o 6. h
,{gg@ etk @g}tr ﬁ,}é &%Bt (I]%%IIIB‘ &ydr%:@rp%mgf) and the Like.

ex0|p|ent as used in the spe- cification and cl ains

D% HiBSubelhta I@&heﬂﬁd nivafiea piant W]muh s @ptoimplhenbstituted inde-
harnac utical

| t
paegndly e qrEReTe;s gsﬁ ﬁ;éfi_ng.ﬁ SES ara%lgp}'x?/or tvgocs.ermg@t%%gﬁgﬂts sd%cted from
ﬁ@@bupemae%fmm H?@okﬁdﬂ@lﬁ@mmmmgﬂoalﬂcomham tiyro, cyano,

of “t he parenf conpaund alts include: (1)
agene) ey ST at §CD?3?ﬂ%dn§ﬁ?ﬁ i norgani ¢ aci ds such
as hydrochloric acid, hydrobromc acid, sulfuric
“eb fiyiNideah S arogicl crphowRlthr exbatdtitd vétidonee thpkeeartomy] oxygen

forned wi.t h aQrganic, ac uch e a ;
T eI ohi TO AP SHeRaHON o B RS et daph o 1 is aliolene
2QRILE i 80HA, MO Ol do@ill I o @y e Beidhanbact-jlc 2-awdthiyl-3-butanon-

mal oni ¢ ‘aci d, 'succinic acid, malic acid,
4-yl, and the like.

“Phazmaceuﬁcaﬂy acceptable excipient” means an excipient that is useful in preparinga
phalmacmtu,al composition that is generally safe, non-toxic and nefther biologically nor

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



mal eic acid, fumaric acid, tartaric acid, citric
aC|d benzoi ¢ acid, 3-(4-hydroxybenzoyl) 10 ben20|c
ci nnani c aC|d mandel i ¢ aci d, net hanesul f oni

WO%N??/EF'L%&hanesulfomc acid, 1,2- ethane- dlsuI?Qﬁﬁﬁ?mHM1L”3
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acid, 2- hydroxyethanesulfonicfQC|d benzenesul foni c
acid, 4-chl orobenz- enesul fonic acid,
hﬁﬁﬁﬁ @)ﬂhhﬁﬁ;kcﬁﬁﬁ&ﬂl bfconi ‘C‘piﬁemdceuzﬂ{cﬂm aa&pe&ﬂd Hetyietaes thed in the spe-
hor s Ifonlchﬁ? %
BRI L P E s Path g e e TG ITFLPIEET d,
gl ucoheptoni c aci.d, 3-phenyl- propionic acid,
“I’halrmth;xica]fc;e;tdceptalde eelt tomtchapyubd h}élaﬁﬁﬁiailﬁhatﬂs gharmaceutically

DL S AL Sl 2ro0L 6 A St comporn

Sadi gbts inchaki (1) actddddaiod saltd) Gorbieeyitomofghicsal dsSuch as hydrochloric

=B DBUAH BT R 0 s Wb ARt Byt BLTEPATE Fon, P3G e ormed

waihkagammed sucBs acdtic %&qirbpﬁnﬁafctdtl hépRpicakidabyclopentanepropi-

Un]n m .ion,. or Ccoor, ateS an Qrganlc bas
RS aE TR g BN S BEHGTST GHAIPE S0 BERgIfAc malic scid
mlxaamcae, futreATREAAR B 2 b, nse;hh wtig)bipaniaed, e b xybenzoyl)-

like. -The ter ro~dru d r.odru re u
e S e P eraRnes iy S s tonic acd, 12
eﬁhﬁh@ﬁmﬁﬁbﬁaiﬁa 3hyé1@§cyét3ﬂ£b§ﬁlﬁiﬂlc ghididbeas@estiong 4, 4—chlorobenz— .

oryul.a | such ug i.s adm, |ste
ctgnfomBatidl TR R aer e b dr s U Bt Rphorafonic
248 rﬂﬁieﬁnﬂbmy&icﬁZQﬂ?%ﬁ—@%nl@yl E@Eb)ﬁ&ﬁt Egdoﬂ@cdl{epfﬂﬂxﬁceaad 3-phenyl-

prmet 908! 1 I HRLS JED e r LI A g:g%gﬁ%_@)nq]%d glnconic

288, gheavestid ﬂlyﬁtdf@nilﬂlth@k ﬁ&&esallbj&caéldpﬁéa@[ﬂacﬁp BREYAR acid, and

Pr.gdr u cl ude ounds._.of Formul a | erein a
ﬁ’ﬁ—‘)}-gﬁﬂ 4}'85 2) gfﬁﬁs @mﬁdsvﬁgqg}ﬂpoqﬁﬁlcp ?%B;@erg,m %Wpompound either

1sGERHERI Ty BmeamPaUAE , &f kAl Mdtaion, S TRARELArthQoRMY an aluminum
group ng%pe cleav dinyvivgo to regenerate t he

h
Teaa gwéccm;ct a‘%@ys a“!ﬁ&,(:ﬁ"éﬁlll% asglﬁpcfwcpﬂgppomg diethanolamine, triethan- |

oh@rﬁﬁ@%dﬁi&h&hnm%ﬁﬂkﬁ%gﬁfaaﬂﬁ&d bW helife] ude but are
not I|n1ted to, esters (e.g., acetate, di- alkylam no

cet at es, orgat S, phogphat ,. Sulfate nd
g% FEBAL BIERISy &Pﬁg RROYIrh e BieH 1B5FARE le(}i&If‘gl_l and refer to any

cdnpb et IRhiY &aeas@sogﬂce%%&n@&ulgw&&mtgw P6th@R&kn vive when such
groups, .esters groups ers,

Pﬁfﬁﬁrb&%ﬂa@ﬁé@ﬂ%ﬁw @%@F@}l%#u‘%%cr—b%sadrugslﬂﬁ acpwiRgind of Formula T
aTRHRS 4 Dy e%xjf;nﬂe %mf @r nfoké’ﬁﬁmﬁ@nﬂ e NRAGSEeht 1 in the compound of

N-"-Manni ch’ bases, bases and enam nones of
Forapiele { mgich agw«mb@f @mdﬁ%feﬁoe@éfﬂavbe cleatedlis vivado efesbe the

p&RhfLn n@isdﬁg? %gﬁg?ﬁiﬂ@ '&M&%o&ﬂ@&&f“f@%&lﬂﬁ%‘x&?ﬁg S,a'hgdxdoxy, amino,

conpou and“the |1 ke, See
sl Dadigyrradfoxprodarbgsy! gpdpoiz, 2 c;g)sn];augé\;qf EprmNewis bonded to any group

R 60 D1 IoE o P SR e b g it o

regpastiptipng Efmstorfrb fratgs m@ﬂeamtacm@t ltnolt@i ﬁoeescta:rs (®g., acetate, di-
al?@%%?nda@eta@s,@ﬂr&&? ghg%ﬂé?e’s si g gﬁd ggn,z% Qfa%x;es and carb-

rotec group
mﬁ@@néaghNﬁiéendbﬁbﬁﬁun&nbd@mﬁKééﬁﬁweyﬁhmupadwnm@ﬁganﬂsﬂnups |
( e%%rnﬂyg«%s%é{' tIﬂOﬁpk’i%ﬁ%Q&ﬂO?Qﬁer%ﬁ?fl cé{/bo H%{ I g%rr(])ugs,% acyl deriva-
tindst{ hodsSachfgl) 3N-MarBidh 't(aﬂﬁhﬁcﬂﬂflbeges a:lttﬂerﬁmmones of amino fonctional

crr]egég' O%I?[Ig\gs) acegl%o LSSRILALL M A N9 .PLOL8S tajde% L R0Bona groups i

compounds of Formula J, and the like, See Bundegaard, “Design of Prodrugs” p1-92,
Elsevier, New York-Oxford (1985). ‘
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fornyl, acetyl, trifluoroacetyl, benzyl,
benzyl oxycar bonyl (CBZ), tent-butoxycarbonyl (Boc),

i | silyl (TMS), e
“Oﬁg%%#g%lhw silyl-ethanesul fonyl (SES), tritylCand 012475

substituted trityl groups, aldyl oxycarbonyl,
9-fl uor enyl net hyl oxycar bonyl (FMOC), nitro- veratryl

“Bropoamganydp”(MUBC) & ganghither dtdke ,’ChaR@beﬁE S‘Emhadl IO@/ETeactwe group in

o VLN B BGLI0G, GLOURS PO USRS JMSLE LS oups can
bbénmyil in Cmaeh deWts PettmvsGaJsapv\eﬂ Droasic éllhkryzfstrguﬁéiﬁes', 9n ed. 1991}

dro a t he et her
a%ﬁ? ﬁ:—f él% amxolx% gt éi? &ompendt %f‘?‘tﬁl,e%f Qrcr iifa é@g:?g%a’ggls. 1-8
(]ohnlee;sancI Sdns,p"i@é -aadd )n @epfﬁeertta‘s‘&aasmno lprﬁ‘ﬁm@ﬂsmp@g'ﬂdude, _

fqrﬁzyg acet:ﬁ;a %&Iil(ﬁ“g%/ n%ﬁob (ffb }g 3 %%S'gl (E%‘zg gscg}cla'g rbonyl

(Bde, mmﬁhﬂeﬂpﬁiﬁme&m&h@ﬂﬂmaﬂfw@l (cSrES}d ltlstg'l ayd substituted
o TRCRER ookt B AR - ditsh AP a3 spveraryt

omfcaﬂitmyﬂ (N’@@S}) aoil the Bke. dlapmseﬂhﬁwhm&mwro&tm@gggmups include
i sease

e Vo by BB tieE a0 SRt ST Bl and et
eme&p’&ﬂtéﬂs eyl etheet fteredbiypdenpgraniyhethenemiabylsiid cdredimnid iyl ethers.

a conpound that, when ad- n1n|stered to a nannal for

@ se S suff to effect .
i %"ﬁfe J‘F““%“rﬁ oS, %e‘f’mi’eﬁé’?% eé%% [+ causing the
cbﬁﬁﬁcstrmpa)rasmﬂ,thct disyuisd hot\/tardﬁvdep endirngirod t'lnd‘h enay be exposed to or
oun sease and its severity.and the a
TRt oy th e PG et BRBER L ol G flfeg e disease
(2ninkdidngthe diesatiac Tarzﬁglncojr rédwedicd ﬁhﬁglev&l‘di};ﬁﬂent@f grerdisegse or its -
Q chem cal ans .to ad

clyied FREGuRn e g Bhpe PRrard econite e fhibhiesse orits
clifiea] sitagteas.ed and/ or the desired product. It should

be appreciated that the reaction mhich 25 pr oduces

d/ or the desited

NP R e S R R selba e pen a-
rﬁmﬂtelfﬁ:h@ﬁnhﬁmmiﬂ & twetieg b distdsa) ik yufﬁddﬁdp effecd sycH thett@ent for the

can b or .er medi at.es,wWhi roduced

AR dnRr e tire e e Farwr STy el P o S hpound, te

disedseahil @ sevefitjtdad thoghecatight, and/ofthetrhendabioledreated.

product. The conpounds of the present invention can

st 4.n spuvate f 91 M8 olv

TR b e Fo R DB erer Sinks whef SRR S Chpiftal reaction,
nseahyal 2l draniswo iob eddie taagedty dndéreghpfamine conditiens to produce the

equi val ent to ,unsal vat e nd_are.
1@%@3&&@ %H&ﬁdt?*‘i’ﬁe 2! ucg &6{% n%lfl%e aﬁgrerg tge‘[ﬁe?[qﬁe Ieactlon Pwhich
p'rcgitﬁed the Endﬂ:fﬁechdfﬂ/ %11 tha déﬁreﬁljﬁo@tmmtdﬁ ndc&&@fﬂyhedﬂt directly from

above,. the conpounds, of . .t he t venti on
BT IBR G O GRS &G e S Pty g can be one or more

irptesehited WAL od@ded On HiRchiides vilith ﬁh&[alﬂ@yﬂ@bkﬂsl toahd formation

ceptable s f .t ose conpounds along wth
: ’gﬁ%ﬁdﬁ%‘@ tﬁ%éﬁ‘gﬁb%’@ PEF/ EP2004/ 022475 -8 forns

of the conpounds and all stereoisoners whether in a

Thetenebhindd offtihy mmnt aveatet mncemmhn(tmﬂohraesrd fotrhers vallransolvated
ar.e .C

of m xture. nds of . For.muy abl -
ot T HETE T A rECRTt T BAPT B CBp bt Gorhs By dreted 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 ebove, the compounds of

the present invention include all tautomeric forms. Furthermore, the present nvention

also includes all pharmaceutically acceptable salts of those compounds along with prodrug
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acid addition salts. Al of these forns are within
the scope of the present invention. 5
Phar maceutical ly acceptable acid addition salts of
WO tdeeedsespounds of Forrmula | include salts defqiEgoe4/012475

frominorgani c acids such ash@ydrochlorlc nitric,
phosphoric, sulfuric, hydro- brom c, hydriodic,

foglt&g Sphard r ouﬁﬁgaﬁd";ﬁl hibKQsorAEs W@Hheﬁﬁz 4 pereshlrtiSiorm or a racemic

erive r n1or anic acids, such as aliphatic nono-

m@ﬁ@fdﬁ@ﬁh@é&yh@@ﬁéﬁﬂﬁ% phenyl - substituted al kanoi c

aC|ds hydroxy al kanoi ¢ acids, allcanedioic acids,

B0k 51' ah EQLP@& Ebl@@ﬁlﬁﬁl@f@&hﬁnipﬁirﬁlﬁt&tﬁ:ﬂly acceptable
. etc. salts thus |ncuﬂde su

acp@/ e, Mot sras Lclyde sullate, o retion
phosphat e, nnnohydrogenphosphate

Qs e 9f Fphaile] incude
,Pﬁ#&?{é@%ﬂﬁ?ﬁ?ﬁ Bl 8 cidBHARRSRNTE: chypORhBST Fp fnclu

sadig ﬁp);t*{fqﬁt @ompg@ﬁggppy ,aéglg Isg e)@&ﬁ‘gﬁ@?ﬁdo%{a%‘%% g c?stpgonc, sulfuric, hydro-
b?olfﬁg 1{1;%&1%@1‘:? gﬁ@%pﬁﬁfousszﬁ'ﬁafﬁ@m af WaE Athe salfRleg@é®irom organic

ate, chloro- penz
aqet, Wh@@gh@t@ mahen Ao B e SR %aa%h ngrp‘jéngbshmted alkanoic acids,

h%?%?)%i%%%y it o8al %11(&59&18%%@1’%&‘ |a§<ﬁﬁﬁi@ac1<ﬂs531ﬁi}ﬁﬁh’ k8 BloataBic sulfonic

actat e, | eate, tartr

acigt, keen éguh feoinabi indlnde oHEtY, PRESIRS Fisbiic fbfiig1 dpelgte, nitrate,
ﬁgighg %I%B?B Onﬁé}g’h%g%\%% @ro@%* ?(c&%ﬂﬁ%%&@ﬁh&sbﬁate , pyrophos-

éturon- a see, e.g., rge
Phﬁteaﬁ!lorilde, bforPidarindicerdie e PIORi Bt CHET R HopyigTess, oXalate,

TBTOISL%ECI gcc%gaq &ai%aéebécafg ﬁﬁﬁ‘ﬁa@aﬁlﬁ&a&oﬁﬁﬁﬂ&ﬂé Ko € chloro-

actlng thé free base ormw th a
beufcbtestrefiiyTmmoaait, Gpitthenes: P AR HVEnBHUMRAS HRgesklfonate,

rm hke Also con-
Pgenytiacepate, ﬁ%a?ééiﬂecﬁ%% g{?ﬁelgit%éﬁgﬂgﬁc?g%ﬁaﬁéiﬂ%%%?a G o con

t@mp}hted abasilts aﬁ@mmﬁ@tsudg@ﬁtalﬁnﬂﬁé@ lkq q&il nate, galacturon-
vent| nal [ er from
(g?er <.gp BE eg@vge;}? }t}? A b5 5 RAE L1785 (L7

ornms somewhat in certain
phyS|caI properties such as solubility in polar
'I&xalamdmﬂﬁmcbxmltobﬁéﬁ hesecarheotods can bg ére@awd\bmcemacw the {ree base

T T

n@arﬁaf t'['bmfrast%qse ;ﬁtne‘f ey o egeneratest b}mqn@ﬁémg)}zhe salt form W1th abase and
b t e t ’ om thei
2 Iﬂt—%%)tF '8%5%11? @/e cogé? t{%} G rgﬁ_tﬂie? MU RIEBAS forfhs dif from their

y su one or nore tines. wth
raei peytkve siiafemsabeabhtyl cednmajhlyﬁg;ly;romr‘ﬁmsgdp efoliphilgy in polar

sA{vﬁn’[a,lstgg T bSt LU S %gc Brheeﬂy&l%#tﬁ@ tRSir resp ective free base for purposes of

nore p efera y, Art
1h§p£$éﬂdnhﬁhonsubstltuted phenyl . An
espeC|aIIypreferredﬁw is 2,4- dlfluorophenyl 30

Still in oth I e
Igr%ls ﬁltfzg Eli g%atcl iﬂa_ffypfel?ei( efd}sf‘ Fopid yT substituted
ﬁﬁl (&@lcktyilﬁ Iekﬂ»loduhgﬂts,o%yalphymyl optlozgqﬂ gitpiey @|n9 pr more times
%ﬁe@ﬂfﬁ’&ﬁ?%@&ﬁ lor aaﬂ'B L %%&@1511&6 el end &thRuted phenyl such as

Zfﬁ—ﬂfsabytd&&ﬂ)ﬁbreaﬂy ISt}Jl Inmrepmfd:ra‘tzlg,-zﬁeu%ﬁ@hqig pubstituted phenyl. An
-opt i anal | tituyt ntyl, WO 2005/ 047284

EF”%F}% ?%Iirﬁ%gﬁ pE 8%88%6{? !g%l yysubst i tuted

cycl opropyl, iso- prop%mykoptlonally substituted

ﬁﬂﬁh@h@&&kﬁ&bbaﬁnhwdi t hyl) - 3- hydr oxypr opyl ,
1-117dro~qTnet J171- 2- hydr ox- vpropyl ,

A - hydr oxyReEhY] - 3a1 ;oo xoatiogl, aliyl, cycloalkyl, cycloaliylaliyl, hydroxyaliyl, |
or heterocyclyl. ‘Within this group, a particularly preferred R! includes optionally substitu-
ted tetrahydropyranyl, 1-methyl-2-methoxyethyl, optionally substituted cyclopentyl,
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133
<o

: &;ﬁlﬂ@ﬂmﬁdﬁsoﬁoﬁ eramylia ik ORABHEFH

hydr oxypr opyl, 1- net hyl propyl ,
2- hydroxy-1 -net hyl et hyl, 1-(2-nme", . hoxyet hyl ) - 3- net h-
oxopropyl, N-methanesul fonyl piperidinyl

IR
WO PS/MTRS4 2- hydr oxypropyl, neopentyl, 1,15  PCT/EP2004/012475

di et hyl - 2- hydr oxyet hyl , 1-(hydroxymnet hyl) prop7l,
2- nethylpropyl cyclopropylnethyl optionally

b is0 dﬂl et eXxyprobpyil, I-(2-
L RN it by St 0
yamdmyem hvc&omefa@? rbamom@e BFRBACPY

oxyethyl)-3-meth-
, hyﬁ@f%mpg% 1\/91"%2(1&%?,}1*% dﬂ%g-,'fr ggﬁ%ﬂaﬂﬁﬂ qmzalﬁlﬂl Fryl)-3-

Cc
eaptyl, ivereticalebyfosn HDer Kedfvl methyl, _,rhydroxypropyl neopentyl, 1,1-

yretB) prdfl, 2-BBGyIpSHpyl, cyclopropyimethyl,
@%gkﬁéﬁﬁg;ﬁéﬁ%igyiﬁg¢ B Sgcgrgi{sc}t;!rgpﬁ@n%di nEy%rOx;ﬂneth}Tl)-

EWE dro propYl, 1-(2- hydroxyethyl) 3- hydroxvpropyl,
opyl . In anot her enbodlnent "is
hydroxyalkyl Wthin this

P, Lar | .
YBLT iafaeothederizo djngzng.arg;gﬁegjg@ %Y&%Kyﬂgg}r 8% 6%@6%}:?- 1-methylethyl

dr : 1 hydsrexyret RY tnchateh yetnopoyreritly en-
b&ing Fﬁla‘}éﬁﬂg?e&r QCPF\ E%g
tggﬁéﬂbvivmyépgaikﬁﬂl n@bzéﬁgégg%hlﬁ@%?omﬁéﬂn$%ﬂﬁﬂnﬂ

oxoal l cyl. Still further, conbinations of the ods )
referred k@i 3 figtroxeplopyl, 2-hydroxypropyl,
gpg?gF?g%ﬁg&ﬁ%H%Fégﬁﬁéb @ fﬁgva% ﬂ?.lﬁggne

1p@cydesityathlyl)- phederrerd PERBOHCRETCTR is (R - or
(S)-2- hydroxy-1-nmethylethyl, Rz is (R - or

this agtmalapkyj preferred R?
e E

d -
mn&@éfrmya:ﬂnxlehﬁwémxmwm &gy e enﬁgn%ﬁ? glr)fgpcﬁtavetlhyl) -3-hydroxy
E\éhﬁgﬁghﬁg%el% g?’fé@féd R 72ﬁydk@q79r0p|}’h Iaansther embodiment, R” is

present invention provides a conpound
@ballflormul a | wherein Arl is aryl, Xl is O and R is
al I coxyal I cyl, al kyl, cycloallcyl, cycloalkylal kyl,

é}ﬁﬂ%#ﬁf‘?' L& #aﬁ%s 5‘@&1@ %&%wgmuﬂ)mesﬁtrmeu harvat frem other preferred
pr esent | nvent._l nPPr ovi.de

Feteg oo énﬂﬁ is (R)- ot (S)-2-

Ry - Mﬂ(ﬁiy@ydpyl or 2- oxopropyl X is O and Ar'
‘ﬁ%ﬁﬁ% ﬂ%ﬁ&%?p§§%ﬁbgeﬁ?§P cycl opropyl, iso-propyl,
ﬁwgﬂ@ﬁbxy@haﬁd(z hydr oxyet hyl ) - 3- hydroxypropyl

1- hydr oxynet hyl - 2- hydr oxypr opyl ,

_ li“ Wg{/ﬁdr Ot;((}’aﬁ‘e[%ﬂ%/ﬁf %{%t i Woﬁgﬁfbmdés-a aeiphoping o fycoyola T wherein A’

h h o
XNis (BrﬁnLalmmﬁt@g 193 9:{18115 |‘dbcen§1$qegq)x(1fy1§1t r\{té%rhgﬁoq?éepg)&fmpound f

g%nﬁ%ﬂ xgﬁ o éﬁ“’ Xs{é{'?]gﬁy kO Qﬁ@Réﬁtaﬂdoxyd]kyl, iyl gt lhglkyl2eycloalkylalkyl,

ydroxyrnethyl ro
21 cﬂ@k}“&hﬂ){c@ ingterocytyl.-dpsep §,q1 %@E}%/t&ga Pgﬁsent invention provides a

; o $Oris O and RYis tetrahydropyranyl, I-methyl-
EOIPH?W {}Lﬁﬁ%lﬁt??%egﬁxg& og)ﬂé%?l 1SI n A 35 )3
enpedbapliyl, tdyeloym@sb nfckpmv@ﬂ:t% ﬁr?i%\ﬁ’é%%@% 56‘( ydrogyethyl)-
f for mJI %hg@%;&h{%ﬂ% ré‘zf%k@pyl XLh}deoﬁmdﬁlylkshydmxypmpyl 1-

- -net x7e .
yn o atsobrog isiyis b (e SopeF G pipetbexrproprh N
4/ D124 75, rI %ﬁy@ eﬁb{ 1 2 h: droxy‘_propjrl neopentyl 1,1-dimethyl-2--
CYIP P hydr oxy 8 ydr ox

}nﬂyﬁ@’@f&ymﬁi(hy&mitymeth}f )propyl »meth}flpzop cya propylmethyl, cyclobutyl,
1,2-dimethyl-2-hydroxypropyl, or 1- (hydroxymethyl)-2-hydroxy rethyl. Tn yet another
ernbodiment the present invention provides a compoun d of formula I wherein Ar' is aryl,

%% is O, R} is tetrahydropyranyl, 1-methyl-2- methoxyethyl, cyclopentyl, cyclopropyl, iso-
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hydr oxypr opyl , 1- hydr oxynet hyl - 3- hydr oxypr opyl , 1- net hy
| propyl, 2-hydroxy-I-

met hyl e hyl, 1- (2- met hoxyehyl) - 3- nethox?prop ' B

2- hydr oxypr opyl , -10—
neopentyl, 1, 1- dlnethyl 2- hydroxyethyl, | 5

r&gmd&v%x Bt z)wd@@wem;& misrﬁmobzppmpﬂ 1- hydzovymethjﬂ 2-

1 |
R e A T
m@.’ﬂﬁl 7 1'1 Zangﬂilgi@ﬁ%‘}g 1-Bytheth:3 Wd‘i—y@dﬁhﬁlydsulfony] p1p|er1dmy1 ethyl, -
roxypro e ro
B nwpﬁqﬂ% o P TR B BeeRt
(hxrﬁf’o%?ﬁe&@rl)ﬁfd%‘ﬂ aﬁe@%@@?w Ld?dopfopfy]ma‘thﬂacylcldwh’qﬂ dirdimethyl-2-
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and R3 is hal ogen. In one enhagdi-nent the present
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whgk@hexyl , 1- (2- hydro) - et hyl ) - 3- hydr oxypr opyl ,

1- hydro 2t hyl - 2- hydr oxypropyl, 1- hydroxymet hyl -
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In one embodiment the present invention provides a compound of formuda Il wherein R

and R? are hydroxyalkyl.
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(S)-2-hydroxypropyl; R is
(S)-2-hydroxy-1-nediylethyl and R2 is
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t mncr
’6?% é%’t r0¥neme o f% %I%HEXQE XY MRS td MO BeEstdi®) d

unvvan rea t?ons someti nes need to
fenpedtect e af eﬂ:g:r sitwsomthermelgcale Ehlayds OBt PrescERS proup is then

during.  chem cal 4 cath g
1;?8}0&%% QP %?‘1 fé elgfd& A %‘ﬁﬂﬁf %ﬁilﬁg gthﬂleﬂsn REd carboxylic aci
fenpyet HP—CPID‘E@V@ degt hedffrﬁf@ézzﬁymg sxyrogeco thsm Siamsk apivgnted side
%F‘n%t?oglé? Eﬁ Pf&dc%ﬂ%r% 8@5\}/ L&q Achthds %r%&ﬁ&ﬁ@ anpﬁeawng them, are

atization) to profect them
da@amhsfsitfuﬂymﬂht o m@rpvmne&n@cewbﬁ}@aﬁe @;rdoW@éqa iFrgfective Groups

u o i n
D s
Hefianencds (bypGidenef andhapstSrzePe dedfods Volal dipeha Wiley and Sons,

%a&g Synt hesis, 3zd edition, John Wley & Sons,
81( 1999, and Harrison and Harrison et al .,
Conmpendi um of Synthetic O ganic Methods, Vols. 1-8
(John Wl ey and Sons,
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ffiRNB2 If Scheme 1 Treatmgnt of a conpound of
Formula Ia with a hydroxyal kyl am ne (R2- NH2)

provides a_ conpound of -Forngbg: | b. This reacti i's
poqy@npéﬁﬁ y carried odf iW a 'sol vent whi &h 15 @ﬁ
Rlnert¢ﬁager~rhe~reaeLJ | tionsT  pref Yo
ogenatied al i phatic hy ocaybon, especially

di chl gr onet hane, an opti dhal ¥y halogenated hroﬁétlc
hydr ocarbon, or an open- chain or cyclic ether such
as tetrahydrofuran (THF), a formam de or a IE

alkan , the teacfion is carried s
ou g%gggi:;iabout 120¢ piccal | y at ab
uch aS“rrrarfTVTVHﬁThe RQLd( bly

trlethylanq@e is added to the reaction ¥ xN 1G% ure
Reducti dfi of a conpound of Formula |Ib prOV|ﬂpslﬁn
al cohol of| Formula Ic. This reduc-_tion is typically
carried o u5|ng I'i thi um al um num hydride inga

, nito those of skill NiAayrheyarts!
elvent that is ipert ugd@r/ he
X tihe reduction, preffBf ably o
opemythaln qe cyclic ether, espegi &'y {HB? at about
-20C to dbout 70C, 15 preferably at _about 0C+t0 about
roomtenperature (RT)). Oxidation of an al cohol of
Fornﬁxa I c provides a carboxal dehyde of Fornula Id.

dation is typically carried out with

manganese di oxi de, al t hough nunerous ot her nethods

‘Treatment of a compound ‘of Formula la with a hydroxyalkyl amine (R*-NH;) provides a

compound of Formula Ib. This reaction is conveniently carried out in a solvent which is
inert under the reaction conditions, preferably a halogenated aliphatic hydrocarbon,
especially dichloromethane, an optionally halogenated aromatic hydrocarbon, or an open-
chain or cydic ether such as tetrahydrofuran (THF), 2 formamide or a lower alkanol.
Suitably, the reaction is carried out at about -20°C to about 120°C, typically at about 0°C.
Often a base, such as trialkyl amine, preferably triethylamine, is added to the reaction mix-

ture.

Reduction of a compound of Formula Ib provides an alcohol of Formula Ic. This reduc-
tion is typically carried out using lithinm aluminum hydride in 2 manner well known to
those of skill in the art (e.g., in a solvent that is inert under the conditions of the reduction,
preferably an open—chaﬁn or cyclic ether, especially THF, 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 numerons other methods
can also be emplovyed (see, e.g., ADVANCED ORGANIC CHEMISTRY, 4™ 5D., 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 axidation con-

ditions, preferably a halogenated aliphatic hydrocarbon, especially dichloromethane, or an
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can al so be enpl oyed (see, ADVANCED ORGANI C
CHEM STRY, 4T ED., March, John Wley & Sons, New
York (1992)). Depending on the oxidizing agent

woenplieysd, the reac 20 tion is carried out PCT/EP2004/012475

conveniently in a solvent whisgh is inert under the
speci fic oxidation con- ditions, preferably a

owo@ﬂgyegﬁtasﬁgﬁ%lg#ghaéﬁcg %%9%%%5 %{5{07 StE@ el@bdidn is carried out &

HCT6EPR004L042475 17 optional |y haiogenated aromatic
hydrocarbon Suitably, the oxidation is carried out
at . ab QuE, 6 ﬂih?&t&fAﬁ+XICH CO,R’ (where R’ is
RE%PB%Q Qﬁﬁg%ﬁg' %Pmﬁ§ﬁ%{§ an’ ester, -

aﬂlkﬂ)&rﬁﬁm ar(&\hbme ﬂR&se defineg rhzemuk)yp C@q«@@@mcgﬁ%a bgse provides
a g%ggc):%}cﬁ L ho def L& %tllj\ﬁ g’rx%#nn%uél Ftﬂ?c Eﬂ%@éﬁ;ﬁ‘e@m@{ irRluding
cdrBbadibsy iy 40 @eta@smhmﬁjmmechm cohandie apgegdivm carbonate; bi-
C?}fgglllﬁl%%h? g Caggﬁg@g%t estH%aIs%%t %th@x%%%@a%ﬁﬂa@%%ﬂ@ B &m bicarbonate;

n1carbonate
aﬁﬁfe@ QAdh eSsecSitlty asd pofiag smmes,bmdacmh@w@ arpineRfugmas 1,3,:4,6,7,8-

b t bi :
%QEF@Z%n Pgﬁaﬂ &Jf’?,og]l i car@&q@ ﬁnﬂy,%ﬂé géﬂoﬁk‘@ﬂrﬁg outina

neS resin Oun am nes
sﬁb’&ﬁ v@§ch116 Beléiely pdlar H’iﬁxf&hg/miﬁar ﬂifl rp;}cn:lpmcq@dﬁlons preferably an

[1, 2-a] pl ni m di n hvl-2-
e Tioh AU OO G A &% %W@Oﬁ ey e?g%%l e
9H%h&ﬁ§ﬁéaﬁﬂ@ﬂiﬁiﬂ@ﬁﬁﬁ&ﬁﬁﬁbmﬂﬁﬁﬁaﬁiﬂﬂﬁ@lﬂﬁﬁéferably

am de such as dinethyl formam de, N-substituted

yff0|l on ci al | .
T s e
(X dabBan 0o DxbaeWiptdvida a oxiietied I ghagenn, begoygrerted to a variety of
eraC|d such as 3- cE%oro rbe OJC ac

tWEAPRﬁ’I‘méR o’ﬁ)@lcaﬂrg Q/(i)]a cazﬂelil%ﬁ H V&]&lﬁ%ﬁm which 1s inert

one

u_?_ﬁexctﬁ@ l\'fl@ﬂichtﬁﬁn& &F &e V)@fdh@dxy IQ:fr exalﬁplt,an}gﬁltMg@ﬂ%ﬁtam netd.as the oxidizing
yprcally e oxi i ed .ou
agesitidA sORPRH (dhPTederp @%Fg&‘& e%tﬂﬂ%Bﬁ%tb%?H PSS Raly chloroform.

Wﬁé:?@k&&é" 1s E&H a® M@ng\/ﬂgﬁt,l\iﬁ?ﬁﬁvdns 1sqsédraéhf hhhanol, aqueous
OXI |2|ng ent, the solv [

g‘usa Hﬁhgihie(geaﬁw %gtaalcf?gwp £l er@ yqne solvent used. For an

ocfpin% N the W&@ﬁo@‘e@tﬂﬁrd@red§%eﬁﬂyhﬁﬁmﬂx riﬂ“’@m gbout 50°C, prefer-
solvent is prefera%

t he t hanol ueous

aé mﬂ: 0°6}t0a3f§>9é68rg‘ ﬁ[k@n VR I ESS ngiﬁ: g %Flée?ru ion ternperature is

f}gﬂjdtﬁo ﬁgﬂ@tc}/ zﬁﬂ@)ﬁl’tc 3t @dpretfe@a(bhﬁﬁbcﬁﬁ Ot([’, g:&:libctl‘it RT Alternatively,
ven e reaction tenperatur

thbgmﬂau@omav be s TBEE A EBRGPOIEERY VAR e iipgh/Roxide based

r%?t%ﬂ% RLgWhen patek. t%eﬁés,@@boagw phed-S0b 7y €latal. Tdiey, 2000, 55, 317-
éfacfonten'perafurels ly fr mabout 0OCto

o G ek A § a0 dE IS G

Al ternatively, the oxidation nay be carrled under

1968}3@1'1 e%o G%H'I h%%ﬁiﬁé‘(@mm @Eéﬁ&d:sd:ﬁe b@ﬁpd&nds of Formula L.

ti

et a I norg 2000
’Eﬁ&éa@lb@?can@atcaﬂnedm &yt emeuce@g ab%eiL %og@%t (H')afemenﬁy the

aé%l%r E g % Bbut Qtte Gt PREM Fromd 99t 068 to AYAR280°E] more preferably
'Rea e conp d If wth an am ne R%P' %ﬁ lfone TF,
ﬂrouvRﬁee abdms: b@?@oﬁﬁ@@a@‘fdﬂ?éﬁ $RReCapes ratpRp AR AE "6%& stuone ¢

sg@fﬁ;ﬁ% co%ge o&%dlrx? sﬁf&%d@ R EOG QA dﬁ@@ﬁﬁﬁﬁh ef amine (R*-NH;) to

nven ent reaction is carried out
vtbmmeﬁﬁﬁpmwsh@ﬁanUdaébout OC to about 200C, nore
preferably

One of skl in the art will understand that certain mo difications o the above schemes ate

conternplated and within the scope of the present invention. For example, certain steps
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about RT to about 150C. Alternatively, in sonme cases
rather than using the sulfone If, the 30 sulfide le
or the correspondi ng sul foxi de can be reacted

WO HOpEERFYwi th an amine (R -NH2) to provide tHelEP2004/012475

conpounds of Formula I. One ofgskill in the art wll
understand that certain nndificatipns to the above
wiCReIBs 1R oLt ARk at /g anduMiHdbTEbIgs $60e ot cddipatible with
present invention. For exanple, certain steps WO
PRGOBLDEIISE PEEHIEPS0 0 410124 7 5 will invol ve the

use of protecting groups for functional groups that

- ARES Ny, CORRRLAD & PHHinklrT daklsh 68 badpat themethod shown in

condi tions. Al ternatively, conpounds of Fornula.l can
Seiiests Wl e Pavle drbiratHaspe SRGE HB MRS tsghanaf speciic com-
pOELAW: wIEL RalifieapRaGl o N%OlkiBaNe e &t 8 tish@whol B Scheme 2

terns of specific comb5 pounds, it will be readily
rapparestvith 2 pibe carpPred LD eI -t hat t he net hod
of Scheme 2 may be used with all of the conmpounds of
Al BeowDMERhEQB 2, DS2-SRANGY d DeiBNe R e witheahiRita Sbvides a pyrimi-
diethyl acetal lla with a thiourea provides a._p rhn11 i h
digierverporpd divel Thigcactinsts FeETieBHY FETIEOAYER; “gilfdpolic solvent in the
plge?&:(aée g)‘ﬁa QU iu0n a0 i eehRkth6xige! Neldidntdiehe iﬂﬁcﬂ%ﬁjg%@e.g., with

“base, such as sodi um net hoxi de. Methylatio

mieHtey] fddlide, tepnqupyides Gioctiirfls- 10 met hyl i odi de, then :
provides thioether Ilc. The thioether Ile may then be

f gat it h -ar - I 2B d8LAY bs ethyl (2,4-di-
Th oG P R T Pl o iy S g Sk b el (243
fipyfdptienyideiatonetbhi o eyhdr-prHemidineshioedet Mon Thisytrstion may be
carried ou e.d.,. heating i.n_th res | .
gdeBotaes-g i s HEsE Yy Dal AR e A Bl inn
iyl iy ehlidenmeor odidieplapapaticapiveatti ¢ sol vent. 15 '
Reaction of thioether Ile with propyl ene carbonate or

i ke carbhonat under | ar rOLi G 1 .

e e e

sc?ly&itlti.@ncﬁl‘ﬁbhmt@igbiﬁhl dohidetrbety e Fhide-pyrzaidpnethineerdé. This
acilitate ting.in the presenge .of .

i i e Tt pseRe ithe PELERERE R P SR FAREhHE

provide the correspondi ng pyrido-pyrimdone sul fone

The ghio?tﬁ(}iexsﬂﬁis iﬂﬂaa:t d):ﬁeﬁ]izmayqﬁo;zidﬁ mee@rms@onfs‘:hg%m@ajpixgmdone sulfone
ergxide_in the presence of.acetjic 20 acid_i r .

ot Y ey PerE R e P e e PRue of acetc

afilNn bla%dlaédt\éxg&}yash_@etﬁﬂléﬁ% &idﬂ@:ﬁﬁe.dﬁhﬂg}dm«iﬁﬂmy alMCRBAvely be
in_the manner dascr.i above for e :

cories b REPB St ORECE P T M E g ares ek Gnishems

the hydroxyl group is suitably pro- -tected, affords a

TRY-h@ar §skd fih S8 evitaipabiad-atditic, wherte tredgdeexyhiptonp theitably pro-

i nvention. Thi,s reaction ma carried out w t:h. . .
t3réah PHRFCa4 PIELRAYHEY %fo%ﬂwv%ﬂﬁ S Parean o R i jgrention. This
réactigpm%?%w&?ea%t REH 1RR20O4L0L24%8 abotOwitbEtfefth@ ©8cheme 1.

J" H Mell H )
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I[le OK NaOM HS f NaOH! HZOEtOH Ila llb O RdM F O
, KzC03, NNE i | ONO OK CO s' IOI\JO~23He
H2OQ2 OR HCOOH CHICl2® FHOI / | ~I OF _ O

Pyri dopyrim di none IIf can al segbe prepared by
ailcylating pyridopyrimdinone Ile with an epoxide
i nstead of a carbonate as shown in Schene 3 bel ow.
The reaction of Scheme 3 may be carried out by
heat i m@t conpoundy He under pr@ssure in the presenge of
excess. prapyl i de ‘
undé? offher = rotiic it t B/ me
O KZCO3 "Vl H NTOWE | i
conpounds of Fdiff a | can be used as nedilcanents,’

e.g., ¥ n the formof phar#aceu- tical prepara |onqjﬁﬁr0x/'
The pharnaceutlcal preparations can be adm ni \fjﬁ

enterally, e.g., orally in the formof tablets,
coated tablets, dragees, hard and soft gel atipe
capsul es, solu

F
N'\ O N O
L~ ' 0 \S/L/ o} ¥
Q H
e

;s KoCO,, NMP

A

O T
T \H 0 (—?:)\ ’K2€03
00, o
BCOOH
CH,Cl,
RN Q . % \@\
P ) - F
0 o N w
TMSC
Y \/\NHZ
OH OH
Scheme 2

Pyridopyrimidinone If can also be prepared by alkylating pyridopyrimidinone ITe with an
epoxide instead of a carbonate as shown in Scheme 3 below. The reaction of Scheme 3 may
be carried out by ﬁeati.ng compound ITe under pressure in the presence of excess propylene

oxide in N-methyl pyrrolidinone or under other polar aprotic solvent conditions.

e ' OH I
Scheme 3

The compounds of Formula I can be used as medicainents, e.g., in the form of pharmacen-
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-
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or suspensions, nasally, e.g., in the formof nasa
sprays, or rectally, e.g., in the form of

WO 2eifiéeEFt ori es. However, they may al so be ad BGH BRI 24Ts
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parenterally, e.g in the formpof injection
sol utions. Anot her aspect of the present invention

HRIe\rges o8 Rhakmeieus, irealllyf of mul tht foam warpi kskng or Ecally, e.g. in

.coppound of Fornula | and a pharnaceutical l o
R A e e p e ERER DR
b eraoipeuads: Ofutkekmul a | can be processed with
pharmaceutically inert, organic or in- organic

carriers for_the praductjon of..pharnmaceutj.cal . ..
ARSI DEEPUSBY AR AT SUAPCHE B DA Apygion compeising
A R@kRRhd df 8bGuuls T el h@hashateficaly Scceplabk cafthrtdiBeht, keexcipient
can_be used, e .g., as such 10 carriers for tablets,

tegatdd tabl et s, dragees and hard gel ati ne capsul es.

Suitable carriers for soft gelatine capsules are,

’.Elehegc-om l&§ @]@?cﬁrr@ﬂéd Bcaﬁvh@liﬁﬁc;eskgtﬁth ﬁ@ﬁnﬁ&@ﬂﬁkzﬁl‘yﬁnéﬁ, organic or in-

i quid polyols an t.he like; depending on t ature
GEANHETHE TV DF REREHTBRC! H B T B B aggapie Forn starch or
desnabidey théi&ﬁ,%alcﬁﬁeﬂrﬂ: dcfeorGRSeltodndabt tikgehafeined, e.g., as such
Sapeulee. Suitable sarr) ens, Lor Lhe BLOOUCLLON Ol 1. v fo
SUTREBe cAJINRE breSLIHaTer@bMAS SraRg itk Gerhi-ketid 28I Hquibpolyols and

able carriers for suppoiltorLes ar e, e.g.,.natur%% or S0
thaf e deerohnon (hsyreSire PRI A iripETerial 4% o gy rgmever usually
IQgJ.UX&i 1 180 ehst Besopi gl‘%ﬁattiny&ispﬁ@f FRiESIH dagddrs PireRapaidueiia of solu-
can

C al so contain preseryatives, splubilizeqs,  and the ke, Sai
terssRisFEPsare: @bt Vs PoOrt S1CTePEFT iRk glucose and the jike. ourt-
MEELBAS S sﬁﬁﬁ&s@tﬁﬁ@st e, d.& aYRhANbShar8ed ddilh, Obax¥d ytk,BEmi-liquid or
the osnotic ~pressure, buffers, masking agents or
limtid pelyelaand thetkéy can al so contain therapeutically

20 val uabl e substances other than the conpounds of

TR %&ﬁa&eaﬁk/ﬁﬁj}t 13 WLIGH &Rt IrBrepraGosPRkitlifds, stabilizers,
Formula | wt conpat i bl e pharmaceuti cal 1%arrl er

. . p .
wettiag pednta pauliiless, ancwy) e eolgrants, amré%téﬁ@ltq v éfixﬁyp{glf’ne osmotic

]]%gas!u?e, BuRLRGESRideeehil @r PROGHSIntS. I THEYQhn 8166 Bontain therapeuticalty
i canents which Conpri ses brén i_ng gﬁg or nore of
i d

aliedte whrpoun dthep thansar cemppgnds o FgEe , one or -
nmore other therapeutically val uable substances into a
%lﬂﬁ&n@@t{s whéch @diRkL $hARbERN of PérdtoDRtAacoMipb bR pharmaceutical

conpati bl e pharmaceutical carrier. As nentioned
aritt ronterislsec dempookiad athemresanl EvPniiemh 2bis 2seerst fpr the produc-

‘\%‘é}? oF dange i LR, LR i &ﬁﬁgﬁfiei,e@ Bridsink REE BPRILd S@hk¥ compounds or

I've substances, especi y as anti-jnflammatory. A
aifemd ibdestoh ont hemprevdnt fhsrensetigrlgrelnpelp sghstasiyes fnto a galenical
c&Hﬁ? | wAHEA8E, TR LIS AL GarViRE Y
%m |%%£M%P%gp F%@?@ ang'ﬁﬂ I? o? course} be fitted

to the.individual requirenments in each particular 30 .
seamentivnrdgerisrahe comperedsoaSerarlad ¢ar Af steddp perorgpce with the

300140, Sy bisSospgt ) ik o
tho papoutionoigyak gelechoa fobearing t@@gﬁg@ SHESFBR The dosage can vary within
%ﬂ%ﬁlﬁ%ﬁ?}st aglggﬁltlia% r%,gutﬁ h,gt%l £+ 398 81 O dbvafhir Yéﬁ%@m@ﬂ@ €8 each particular
case. In general, in the case of administration to aduits a com"enienfi daily dosage should be
about 0.1 mg/kg to about 100 mg/ke, preferably about 0.5 mg/kg to abowt 5 mg/kg. The
daily dosage may be administered as a sinigle 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.



10

15

20

35

upper dosage limt referred to earlier may be
exceeded when this is found to be indicated. WO

WO&%)(} g%_p‘%g 284 PCT/ EP2004/ 012475 -21 Finally, };h? P8 012475

unds of Fornmula | for the production
medi canents, especially in-tHe treatnment or
prophylaxis of inflanmmatory, imunol ogical,
Foniokiegise af ¢orhp@m-;’rs@fﬁpuhwimhﬁwm efreiol oghediFamgds especially

mC@ﬁ g_leovas ﬁ]lég{%) g B d mgﬂ rﬁt&fﬁ'%rﬁt%%lgg@% &{co%cgpgroncho—

I soraers or
pﬁl@:lmiat}c d&ﬂnmslogfcalf amid cbhhom@%e dispoierein é}ea:fqaxmgn’@f asthma, cen-

ction fo tra : f graft re-
R sr i Rtk SRR R b PG or fod Rl Bviflion of grafire
ddﬁ@f,f filllofebrg, trdusplanotarkdrm it deb etlDijtdh ef thegetamion. of any
di sorder or disease state in a human, or other

X ac |
T
o BiIEmE staﬁé@h@ e mdmagl «:;n; othhrernpmeslb méhichiin geaserbetedmr @WS@@ by excessive

O?\/PIFT(? ﬂ.ﬁ{l\T % :bse IQ‘II &uc{ﬂéﬂr] ?}h&%ﬂ Inﬂr;?iaﬁ | 8&BREngty, the present

g an ective
m&h@&m p@vid&t erc:feelmdl@f tamoing b cobkiac-compderhdisefse Phidhsomprises ad-

H{!lﬁléiiﬂgg %%%g %%g) j CaI %ﬁ% && erﬁ&%?'g%agg#klogéd LA rgrgﬂﬁ Lora

pR@imd e daBfladceptabhealt peatent tofredfnf | ammation in a
subJ ect, and for use as antipyretics for the

treat f fev
B
ih b B&H &@, and fof ﬁheuﬁaﬁﬁibﬁemstfdsmhe firBatiriest of fever. Compounds of the in-

SRRIC 5L SERLLSP, 008 4 AR bt icd o et

t§¥%@6§&ﬂlflb£rt}&toﬁ§:ﬁ£tb‘2ts afvuty dttrﬂmﬁst tﬁitqdahbrmt,@smatmm‘thnm ankylosing
u Ile ar LItls, st eopar I
S BERF P T SR g Pl SRRty (Bicb M S gouty

- Jb@rius 8hAbthEPErthdiec tdrRidonsnenth oinpubhipwanly tei wofudér she treat-

or lung infla t.ion, |ncI adul t

oS of B O ARG RO YRR g el L) Abatory diswress

sZﬁc!rbﬁﬁS 1%1110@1 s@fﬁc@&ﬁscs mﬂmﬂmﬂzwsm ahdl almmaicqmlmz)@ary inflammatory
| sease. The co ds a 0 ef ul

u
diseassy %ﬁt:oxgpow aq:e o the; fredtmen (T_;: {):I“ Wgﬁasl ang bacterial infections,

1h51ﬁdh'dd dinaissepst &oc&eﬁﬁhﬁnegﬂﬁiékepsgr mﬁlamgatnmgltse@sh@;a secon-
mal arl a, nenl%gi tis, heXl a Sgcon-

oy Scp R ofT RAITHREHC)  CACREY AT SRRORAFy pgime deficieoe su-

BEEMI( a%l AT thmmsg@mpm mu(n@talﬁs)md AbDS; virus. The
ARC (AI

reI at ed | ex noni a
g T dsTH; a eéir@)traf:xgt&%gg%q: {?Férip% tdﬁsgas%s, duch as osteo-
ézorrgﬁé @E&Htoﬁ& Metcfxﬁss‘hbﬂt Q@ﬁrcfﬂ}@ egefasios ighrgaudhemne disease

porosi s, endofoxic s t oxi ¢ shoc nd o
mép@pgggﬁfbw PR B9/ OR BT I UL S T (i geses tncucing

éécle\f&xs, RS bosR @R tRh Hea@i faliire adrdd cra.eqhe@fdpeﬁﬁsmn injury, renal
cardi ovascul ar di_seases_in udlng é& %%§%I$ﬁ$313
TP EHIES BT -G ORgaSER Y e hBEP PR e SRR
reperfu5|on injury, renal reperfusion injury, liver
Th %%%uﬁﬁgaﬂ%%lﬁ rdsbuBior ARtk ayakgicds Lduan s disdhes irifanza,

ec

ounds are also useful treat f :
TS RO SGPad oA GEHE LT 86 e e (L &n-related condi
s 8851 s$s0 G ARNC B zerrdl BBk eRrmSiE| Ribid fhttpatson, and scar tissue forrma-

erthrematosis (SLE), skin-related condi-. tions
g ﬁg@dﬁ@@pswn@@@g@éo Tk D%genuag%spﬁ_? g TRAHS qﬂs’cromuestmal con-

3950800, in@RGSRBFy BovaS BBk QUFBhn'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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“K)ﬂ§§$fP§ irritable bowel syn- drone and ulcerative

tion. In addition, conpounds of the invention are
useful in treating gastrointestinal con- ditions such
flannatory bowel disease, Crohn's di segs€ygpro04/012475

75

colitis. The conmpounds are alZ8e useful in the
treatnment of ophthal 35 mic diseases, such as
;uﬁeﬂd thEBye Hgld. (Thpathipesnduneialsode voelindresghatoghepicss ncluding

neo@ Sioa[]]ingtcaﬁ%‘gf, hgh&%&@%ooglcgé%h%%%s E %/S‘En%% %k@%&h@n, ocular

- nedSRGulafzideatdting Im@gasfrgbﬂ%:lcm, mclndﬂnlgmeﬁ@sctﬂ@@@ruggﬁglowmg n-

ju%ag as ac%é$ éiftzgjp E%fe Oi;)% %l ][edgaﬁ]ﬂH (]Ja?agﬁa a%lﬁ%eo@acscular glaucoma;

OCU vascul ari zati on,

nlk@hiiradisdaeq vadcdslzasttiz aidet; [paﬁimd)dgmdl byt non-malignant, conditions such
neovascularl f I
s po Boaery LR i oSl L8 oy and

aﬂ%@@ﬂﬁ:&ﬁ@ia@i@ ogbaig ﬂiﬁ&etléndplkm@aa’my :mel @r@ewega@m@mdaﬂg,sorders of the
gastric ulger,; th al . but be used
E@W@?Wﬁgﬁlﬁ Ol?@%ﬁﬁ PETHAS S | ncI |ng |n nftml:{Cher © e

fOROIBRAHAIES p @ﬂ@h@ﬁlolﬁl’:}frﬁm)mgeﬁak‘fez Euaébmy}gmgp@pemes There-
avascular OSi dlabetl ropat hy . and

fog gereft H?Hﬁgpgézmﬁﬁﬂfﬁ$§ﬁF 5?3?%eC£§§ﬁale

reproductive system such as endonetr|03|s The
OERIMAL WS Ceamofitidd df@orhelaideduds oratpreel eﬁﬁCNg se@rpr@ asthma,

production of c cloo enas Coes that can b
PSS $EQIGC O EfveE 1&%‘%@%@/%’ or rru S
xeét%d%ﬁfayﬂanfuormfze@@aam of pain. Qther uses for ‘

Compounds of Fornula | include treatnent of HCV,

severe, asth sori.asis t
BB AT O L B LD T ey S e Al el fox yeterinary
r@@méﬂt%@&&ﬂﬁféﬁ aﬁiﬁlam E)torﬂf Ihlﬂilmdn’pmbfmm anga]d,ggclb@mggnammals,

B TS L ESLIEDL o LDSES, FlToundh 0 al o

Ry e Bie &
ani mal s, exotic anlnals and farm ani mal s, including
T‘Bﬁ%&ﬁt corﬁﬁﬂﬁéﬂ& San Afuchd dned [n ketheMyries, pﬂ@ﬂ%}f pegpmpletely, in place

oggl millg?smﬁl ?Dng%?‘ﬁ %@gﬁ%%%%%r Sucﬁr:}.gf Cahd, Mﬁ%té%ﬁ? I%Zﬂooxygenase—

i'h co- eraples part

- 11%1‘0&9}??1\7 ehBby DM@RDB@@ﬁnumfsuppmvmav@nifhpﬁmgenase mhlbfcors,
n

antiinfl ammat S u a ether with steroids,
LdysleBE29HeH GeeL 5% hpo i SR RREA b, | DVARDS.

I Mmunosuppr essi ve agents, b5- Ilpoxygenase i nhi bitors
£2Q:5bd Béreaf) tiagemi: ST amﬂma'dxdlshyhtr”oﬂe&etq antyiapided dasor degs and

d ! I ed causing
lﬂ%?a%qﬂaet%sgé V%h—‘ThthE 3 aé'n% pLole s g‘_% %?;}Se%qm%l %Pﬂi@ 1tself ek %&SI‘NP

ease states
aﬁ%e@ IRYlkheriolbe rel&is&cileﬂd'b@s teombt binited toTNIFL, I{Lg.‘eqanL %) rA disease

TNF, cau er nongki ne t Nyr acti
sgge btm\fhﬁgt f(SJH apgej g 1§ mftjorlclgﬂgongnﬁ, %u%%h%@egﬁg%%c%gﬁl r action, is
SbalBathd oM-£lsd Iﬁ@éspbﬁ&ttaﬂﬁﬁ?, Wdlﬁcﬂ_thesefareﬁmcgnadered a disorder

conponen and whose production or action, is 25

paté-or secreted in response to TNF, woul d
therefore be consi dered a di sorder nedlated by TNF.

Asudiaedrdienied férmt“bES irﬁ:ﬂmtedpﬂﬁardeﬂ refesdodis end el disorders and
Geters cogan and, all. 8l SOLder s, Anf ol ARAIRBLALES S cousing
AdcsBbfractof to rB3Se€ aush b lgbut not hmn:ed to IL-1,TL-6 01 1L—8 A disease state
in which, for mstance, IL-1 is 2 major component, and whose production or action, 18
exacerbated or secreted in response to p38, would thereforebe considered a disorder

mediated by p38.
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anot her factor to be rel eased, such as but not

l[imted to IL-1, IL-6 or IL-8. A disease state 30 in
__whi_ch, for instance, IL-1 is a nmjor compon : L 012475
WO G594 oduction or action, is exacerbat edeEE)Er’I’/EI%'rd61'4/01:Z ?

secreted in response to p38,-4%oul d therefore be

consi dered a disorder nediated by p38. 'NO

A 2PQRIPA%284 . BCTHERZOGAIRER 4TS TNRS (Mso EMFwiGahasbotioend since
structural honology with TH

-a (al so kno S :
caCROIBTES srﬁl)n,ﬂaaabidlogme@m@ééﬁg bhrdtce R et A FAPTS BieBg e sPethe-

.Fesp and . bi 10 C EPLdnt invention
SRt ne g O B A TR O S TR e P
AddbiBL et by rihe-Conptundslyes “THE” prlesentcifiaieatlingated other-
and thus are herein referred to collectively as "TNF"
WHRl ess specifically delineated other 5 wi se.
EXAMPLES Additional objects, advantages, and novel
rfkeatnerres of this invention will becone apparent to
those skilled in the art upon exam nation of the

f.ol ] ow L11ustrative; exanp {é{ﬁﬁﬁ A RbSre apparent
. Aﬁ&“@%ﬂt%ﬁ%ﬁ a#‘@n B PE ?ng.&ﬁ%e arrp%v?t _ PP
toPhepagatddan tf art upon examination of the following illustrative examples thereof,
-(2,4-difluaro-phenoxy)-2-((S)-(+)-2-hydroxy-I-nethy
Wg-lc ﬁyP%thf‘gng%@)%gi hydr oxy- propyl ) - SH pyri do
[2,3-d] pyrimdin-7-one (conmpound 16) Step A
ERLEPRIAt | Ghegkation of 6-(2,4-difluoro-phenoxy)-2-{((S}-(+)-2-hydroxy-1-methyl-

thyl - 4- LD - i metd2v 5 447 -one
oyt i o e oy PP PO S RHaR, Ul aidin 7on
4- chl or o- Zcempuid H)opyri mi di ne- 5- car boxyl ate

(Aldrich, 65 g, 280 nmmol) in 500 nL of THE at OC was

- added -tri et hyl .am 0 101 =), 380 Thr ]l ovrimidine-5-
Stk Er PR J’f‘?i@é’% o%??%%%@g?”%??ﬂ# o grimidime
HubouEs, water (200 ni) was added and the phases

wer € _separ at ed. e aguequs.layer .was -e p t: 280
Ty %ﬂﬂl‘é?%@"?q‘i@géi‘:ﬁefﬂ‘ - 35[2 Op}g’ﬁgsu\éﬁg\gsa%%n %ﬁe?(@mgltéd 628
n%%%])tiﬁ%oai ﬁgi, @Eu[qiflﬂ\/gtsoid:ivﬁes@ﬂ.daﬂtﬂqdammipe {18 roll. pComsroPoand (S)-1-

met hane an shed_ wi t rjpe an d
e anC BTG DPrARS. A0 ) 2B 000 ) was it
aﬁ%ﬂﬁﬂ? fy?‘r&s(@%gv&g:Q%f aéit@tﬂ UE]@@&C@I&F&S]&YE_& was exfracted ity dighloreraethane.

et hyl " 4- - 2- hydr oxy- propyl.- am.no ~ . : _
The.reerg B FaRGIIBY TR AN AP D3y Fspedup with the dichloro
rﬁ&%ﬁ(ags% m?*@@sd}@é Wﬂﬁ@ﬁfea{hﬂ@l@ied;ovgr magnesiilm sulfate. Filtered and the filtrate
4- - 2- Hydr oxy- pr gpyl ami no) - 2- met ) ¥k - ) )
wsrevApeiriedamnger iege %FSS%qu%Wiﬁogﬁﬁgﬁizﬁb Gihvgzoxy-propyl

- 1Ry pasidhd-brasbdsplatirag a e@ m.) at
ag%né%% mt&?%ast ed Yd?opwi se with a solution of ethyl 4-

S e B e R At g~
A420,HL) . The reaction mixture was stirred for 15
Ig]‘égtlgggu&%;gn\ﬁ? r?clie 65.178g, q‘:’% m\,\nqgl) %%%jrre%r 2R '%P[F%(B@mm at 5°C and
treated dropwise with a sohrtion of ethyl 4-({ S)-2-hydroxy-propylamino)-2-methylsulfan-
v1 pyrimidine-5-carboxylate (27 g 100 mmol) in dry THE (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 aqueons 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 Alter residue was washed with isopropan-

ol (2X, 100 mL) and the combined filtrate and washings were evaporated under reduced



reaction was stirred for 30 mn and then an aqueous
sol ution of sodi um hydroxide (15% 30 8.5 rrL) vvas
added dropwi se, followed bywater (25.5 ni).

WO J8594724ng suspension was stirred for 17 homf@%mwlm-’m

i0
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and then filtered. The filterp4esidue was washed wth
i sopropan- ol (2X 100 m.) and the conbined filtrate

r r deind)etucee i any] idine-5-
2%%%%,\%%%%%58%% @g%ogﬂ 24nd8r essure tgn}g??/%m .

m2@1a80]g 4-((S)-2- hydroxy propyl ant no) - 2- et hyl sul f anyl
pyrimdine-5- nmethanol. Step C. Preparation of

sis C Bepar WQE 'S ?~H rdroxy-propylarmine )-2-methylsulfaryl-pyrimidine-5-carb-
tgpropy % m no) J@( ) i maf%nl)jljlj pyrl)nl di né- jcérgﬂ

aléﬂ;hjréﬁyde 5
4 ‘&cs@bsﬁyd?mgy g&%fty rﬂzh@flzlﬁ%ﬂealfa%gnpﬁmcﬁ% Baﬁaﬂmol (26 g,

i ne hano mmol ). and 1 L

(g)iyig};ﬁlrg@r@?}e& hahdichieremelbint N Wﬁl@tm PHETE ﬁac? treated with

roh ERE R Wt (103G HEP el QxiEgs kBénGon wad®@irded fIARL hours and
redul tin tgfeqsus pensi on was sti rred for 24 hourﬁ and

thenaierd ugh celifeotgh it retiduc Thewishes s g@ifgge (100 mL)
M@ eOmMd2 ﬁﬁ&é@laﬂﬁ%ﬁ%ﬁ eré: 100 oMekd wARE bih&-ed pressure to give

nbined filtrate and C%s wer e evapor at ed under
Ifr iaa a€t dpr(852dryeremy- gw@a&@n 62-5reghdsuliapg-pyrimidine-5-carbaldehyde

® sofghydr oy- propyl am no) - 2- net hyl suI fanyl -pyrimd
aLS|4dn‘g}§15 Sggr bal dehyde as a white solid. Sulfone Step

A:. Preparation of
Séfqoe, 4- Di f | uor ophenoay) - 8- ((S) - 2- hydr o) gr propyl ) - 2- me

S t%nﬁ])ét lfﬁé%{if%?)ﬁl of & @,@ﬂzﬁﬁggﬁieﬁoﬂ]}W{ (2 Ch 7 ks OB LD 1k BFfsuilfanyl-

8H=py (&) [2B-Aiprivmsfrpt-oy | ani no) - 2- et hyl sul f anyl - pyri m

R i O
hygle (145 ¢, Tvoinjol) andifh-difwsorticrerngteticoridantEil B0 4 g 145

m%% QQ&Q JRBLA fo%ﬁ%ﬁe@@@}ﬁtﬁg (wgﬁg (azggend sﬁﬁpéa)rbonate (30 g,

reac |on mxtu after
2 Hours)). The reetion ingrtugs Was lnﬂ@teel 8 (¢ s éﬁeralﬁdmﬁlhfe’the reaction mix-

ofL L YRR, 5l 08, SO BSADE e
dmswspmded imiweter dmﬁ}mb} mtbtt\h?an@d vw]és@@hlommﬁthaﬁ, washed with brine
A {0 ONRLTRANARL UEAS dfailagcon@fl&ﬂa%c%p Gacuum to give 41 g

concentrated under vacutim
crmee aIaltaial wﬂmahhva/sa@r@ha’togmpbgi aphiEd g Celmlmrbdu@leg with 1 %
%méligm n d}}%ﬂ o%:mé/%_‘hane t% 01(96 36%%1 @18 ldlﬂt[brgf:}%?llo%)oﬁfss] %ni?ydroxy-
ppfl; Mmﬂﬁl&nﬂﬁmﬁkﬁmﬁe 8> 1-(B)yzizailira? wog(mass spec M1 = 274)
propyl)-2-nmet hyl sul fanyl - SH pyri do[ 2, 3-d] pyri m di n-7-

S fgg?% 2%’7%?%‘2?? {[} & r66 E%%—%%%@@??ﬁg&&% B’ ﬁg é r%){;\ f p?‘%%%zf @—ﬁgrhanesu?fanyl—
SH{Q:gmés[@JEf é}whmzﬁh-bym do[ 2, 3-d] pyrirnidin-7-one To a
Tg %fhgor gn}el uor eno 3?/%1 )ﬂé&?%%J-(%-@h(g%?%rf??emm)_Sd((S)‘Q'_hydmxy_
PRpEnya- meﬂisﬂtﬁﬂﬁamrls&}l{ﬁanﬁb E28Hd pyrindid {2 7 o] (PSY end Binaml ) at 5°C
gsnaeddgzggortlcgimse mufbgogopertbenzmc acid (55g, 240 mmol) and stirred for 24 hours.
Reaction mixture washed with aqueous sodium sulfite, aqueous sodium bicarbonate and '
dried over magnesium sulfete. Filtered and evaporated to give 24 g 6-(2,4-diffucrophen-
oxy)-8-((S)-2-hydroxypropyl}-2-methanesulfonyl-§H-pyrido[2,3-d] pyrimidin-7-one
(mass spec M+1 =412}, '



was added portionwi se mchl oroperbenzoic acid (55g,
240 mmol ) and stirred for 24 houys. 30 Rgaction
m xxt ure washed wi th aqueous sodium sulfite, éﬁﬁﬁ%ﬁﬁ@lﬂws

WO 2HH{%Hbi car bonat e and -dried over magnesiumh
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Filtered and evaporated to giye.-24 g
6- (2, 4-di fl uorophen-

@?ya:-ﬁ%aa@@%f&x%,_@qzq%r%ﬁweha@ m&,amwoi@m%a@%emwmm }-6-

"do[ 2, 3-d 7 Ass, | =412).
(T M T LS e S S

- @’gﬁ%%g&;{ﬁﬂé@ﬁlﬁon of 6-(2 4—diﬂud:ophen0xy)—8-((8)—2-hydr0§qrﬁropyl)—2—
0-(2.-

- - ph -2-((9-2-h).,d -i-methyl -
e 3 PW@YT—%%‘I?}D}Pﬁd%?ZO,éy pyrﬁglgdﬁ)l—%one) (40(5 ?n)é;r Yn:mc%s wag/ ad<fed (S)-2-

PA ) y - i
agﬁé gz%ﬂ%%ﬁ%u%f j&glgg l&aﬁ@ﬁﬁ% kided Sy BnBhonri T difednr@Rd un

f ) o
Bopan 4nd chrogetesstidive oy gz gelsfeSngyEh oXy pebpy P inslichloromethane
SRR A BB GE  £8micD Seshaney ol (-
(ﬁ-} dﬂm@f‘;—ﬂ%ﬁ’ﬁ@lsf@ﬁ%@o eﬁ(ﬁ)-aﬁ%f k?@%??%gﬁgewﬁ@f%é@mﬁ-
%!F%ghon\é%%ﬂ%mz%ﬁ%@@m pgraphed 19n1s¢).i ca gel

ing wt met hanol i n di chi oronethane and

converted to the hydrochloride salt to_give. 320
BrappleR:di ffrramar@‘%gefrﬁ;&?sy%*l}éﬂw@yghemw)-z-?m-8)-2~ yroky-1-methyl-

+) - 2- hyd b 1Bt - &1 ] 1] in-7-one
e

spec. M+l (Eoa@punip7:= 175.1-179.1C). 10 Exanple 2:
Preparati on of

Fs { 2t Bl U8R SoRNEBYN) 4B rbRphndnyF- 8 S 2Ry drdxFBOBYD-2-

retthghesnitons)-S8-pyrgjol23tlaromidipropys (08 mep ) mrae agadied (R)-2- -
%@Eﬂ-ﬁfﬁgﬁaﬁ&% AC8mReEN AL Astifed 3vdrisht & W) Concentrated under

@eo@an4ad ichramtegshpledap) silga gelsyluding athaiy pregisye) nlichloromethane
| i . ) T O 1 (R
R R i ot

nol
k@@x@ssr—hmqthj&ethmn)inaha—(é$)'rM@drowmrﬁmé}wﬁﬁawgipl%-d]PS’Iimidin-’/'-
FAGEAL LAl ety YASLY M aNgsaRtpmat ographed on
RN d% ‘el udi ng’ 2%' ol i

ica +dl W't h 2% net hanol in

di chl oronet hane and converted to the hydrochl ori de
Bahtpl¢ & gi Rrepgz@omgf 6-(2,4-Difluorophenoxy)-2- eé—hydroxy—l,bdlmethyl—ethyl—

6- (2, 4-dif] 2 =2 RS-y - imidin-7-on
R
((S) - 2- hy diCexapopmdB§) ) - 8H pyrido [2,3-d] pyrimdin-7-
one (nmass spec. M+l = 407, WMP =174.9-178.1C). 20
- 4R ti : 9 - -

e e L e ey
Iylbthaaﬁfmlfaz)ﬂ&}{-pﬁ)idcﬁzﬁy@]@miyz.i@nobyne) Aoy Li7deamol) was added 2-
%%f%é%%r%ﬁy%nmpg‘?ﬂégd ?ﬂ% gﬁl%% a%@sti?z%d ¢ iﬂ"'%vér]a%h’r, concen-
taté@nddativhiwon aphenomyfeBaite8)onsiliny delostytprapih $ Ypmethanol in di-
JE0aRELLoRY Bk RLLARL R0 J Al ShE 201 ARBE6 (3 L-difuoro-
irth0o7) 2 (hiitbs-1 pr Siperiofl-ofy 85ing)- 521543 hydoiny- raewl)-8E-pyrido-

t d at.RT i ah . o
LSRRI UELIL Pl EATERD, LEPARS, YOJEDH B 5

nmet hanol in di- chloronethane to give, after
converting to hydrochloride salt, 291 ng of
6- (2, 4-di fluoro-



phenoxy) - 2- ( 2- hydr oxy- 1, 1- di net hyl - et hyl am no) - 8- ((S)
- 2- hydr oxy- propyl ) - 8H pyri do- [2 3-d] pyri mdin-7-one
a white solid (mass spec M1l 421, MP =

as
WO 1‘@7f0ﬂ72ﬁ489 9C) WD 20051047284 PCl/ EP2004/ 0124P£E/FR29012475
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Exanpl e 4: Preparation of <26 -

6- (2, 4-di fl uor o- phenoxy) - 2- ((S) - 2- hydr os=-1 - net hyl -
Eythpleant - P%a&t(oh@fﬁszﬂﬂ@éiﬁb PRy ) 28t pykydiery-1 -mmhyl—etb'jfl-

[2, 3 d]pyrlnldln ( Conpoupd._41) g F AT

Pr epar at i AR @12—117&:0@ propjﬂ) SH—pyn 2,3-dpyrimidin-7-one

-4-((R) - 2 @yggggaap@opylan1no) 2-nzet hyl sul fanyl -
pyr|n1d i ne- 5-carboxyl ate To. a sol ution of ethyl

-chl oro-2-net hyl t hi g yr|n1d|ne 5- car boxyl at e
f(%AdPT@ﬁmﬁsQ oﬁef%ﬂ 5860 AP ropy bR R ey yrivsidine-
5agg@gﬂ&@|ethylan1ne (135 mL 1000 mmol ) and (R)-1-
am no- 2- propanol_ (30 g, 400 mol). After stirrin

. |
Tg aﬁ@l@ﬁ@n obvdpbt-skletr-araekyitieRizBading- asaoeriis (é?%grw 6 g 269

n‘ﬁ@@lgngl QfoftI’?ﬁ? Lo lvas added tne Aarine (135 ml, 1000 rnmol) and (R)-1-
dr oxy- propyl am nq) - 2- net hyl sul fanyl 10

arwrw mpm&% FOQyiape. A CmstRHPg ’é?rs@ohl%& cegpopatpd under reduced
Pe%ﬁﬂ@fc@&‘v@@ﬁ Qgﬁftﬂe(e@yi; (R) @ ¥xy-propylamino)-2- methylsulfanyl
prop ami no) - 2- met hyl'sul f anyl yr|n1g|ne - nmet hano
%ﬁﬁ&ﬁﬂﬁﬁﬁ@ﬁﬁﬁ?dﬂﬂ@é0¥44 g, 368 mvl) was stirred
|n dry THP (500 nL) at 5.C and treated.dropwi se with
Sz%p %Op*é%hf%ﬁoﬁ’f)f@t( hyl-2 —Hydmxyupmp laming )-2- mefhylsub‘anyl f imidine-5-
- 2- hydr oxy- propyl am no) - 2- met hyl sul fanyl %m
Wﬁﬂﬁdlne 5-carboxylate (66.6 g, 246 mmol) in dry
Lithlnd ﬂé&lﬁ&al hydh&e (1@%336@1&:;{81%&&3%&@% aty TH@%@%L;L& 5°C and

m n_and t hen water was added dropw se wth
treztad detpwiseth ¢ é%l@’tl@lbﬁf g 4 r}éHiTPéY“PBQPﬁIﬁIWHQhﬁ“mﬂﬂl}ﬂsulfaﬂﬂ

p‘%ﬁrﬁ[&ﬁéls tes(@B il o5 Oi’)qﬁ O 9o 619 @5 x/éaction mixture
was a 5

dr opw se, foll owed by water
Wﬁw‘m T L Ein tmqhé@w@ﬁ@r{% gv-) wes adand GrPRYISE B 1CF‘1UOB The

Was n:‘ggs[ su*?;%d%dsd Bgnadd %h‘é&%ﬁq%ﬂb%s &&15&% of m@ﬂ%ymme (15%,

i sopropan

8@qn!bﬂ| m@@dﬂﬁd flropraseatadonad hy Wgtf;r Wér%ﬂ@\)a b@ éﬁS@@ﬂﬁ epEnsion was
gl%sd% R‘T‘ecmh%%l Mfer ﬁl&%ltﬂl‘ recudue Was ﬂashed with isopropan-

roxy-propyl am no) - 2- et hyl sul f

' O]pi)lﬁq, hﬁ)stpJﬁi.g and thyephdnoid ﬁlgp@@nd;wapiplg ggwgﬁe@qtporated under reduced

i ne> b- CAr b
Eﬁﬂ@EPLZ Hydr oxy- propyl am no) - 2- et hyl sul f anyl
pyri m di ne-5-nmet hanol (58.6 g; 256 mml) and 1 L of

S SO IR 5 Y02 Ot iR BO min 5crt

alfpfedeesul ti ng suspensi on was stlrred for 24 hours

SRRl LA R TR e e
2xfomyioheehd 1 Lof éncblomeﬁha@mwrrg@ imedevidlpgiaing dnd geled with

HH&, g o
"4 i #? %IB {ﬁﬁg ?"('5'(2)7’ %érgf%)bpﬁjlgg mlr}ég gﬂ-tgl %%ygf eﬁ%"?%a)sl Sﬁ%gc} }icoz: 24 hours
amt] ther @tered through celite. The filter resuiue was washed with dichloromethane

{100 mL) and the combined filtrate and washings were evaporated under reduced pressure

p&fs ‘Laé &B)I swdw@j &p%%&'ﬁg}d}%ihgﬁg?ﬁ hydeayidiam) Osithittine 5-

to give 34 g of the 4-((R)-2-hydroxy-propylamino)-2-methylsulfanyl-pyrimidine-5-
carbaldehyde as a white solid.
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car bal dehyde as a white solid. WO 2005/ 047284
PCT/ EP2004/ 012475 -27- Sulfone Step A: Preparation

f -
WO%QO(S@,“ZPB’& f 1 uor opheno) - 8- ((R) - 2- hydr oxypr op) , TYYEERRYH 247

yl sul fanyl - 8H pyrido[ 2, 3-d]pyri m di n-7-one To a
m xture of
SdfddeR) - 2- hydr oxy- pr-opyl ami no) - 2- net hyl sul f anyl - pyri m

KLU A AT L T

gg*p),q%—}z@ m@nanhfygjr ous di methyl formam de (300
m) was a

Tq’ﬁéﬂlﬁf@ﬁét‘)g%ﬁ S e B BT TS PR > carbelde-
F&U(fﬁﬁcxr%hic@ﬁm{a Rl AAB oW Bag) Rekient] Phyhaser (31.6 g, 15

5
ol b e ot bt e R arbonate (20 g

28 HRo RN, Oeh 86h-OM B RRER B St eMosAP € ah @ aftbr 18thened randon mixture

0 Concen] oL UMl W 0 0 26, 8BTS o ot

W%l HoRdhng, ‘Waﬁ:l'éd %ﬁ@ﬂ?ﬁkﬁﬂ& @kicll Bvadirghinesoneulfane Filtered and
give 17.5 o

USRS B RS 2 SIS PR ogFpbed on

sﬁél:a W&ucﬁl% 3rih Py hemehhd) in drchReohBlRSSe Bge IVl 6-(2,4-di-
274) Step B: Pre aration OE

ﬂaomh&nm%%ﬁh}émzwm (RP ST RIS Bmap b grimidia-

A ARSSULONY T =354 BH pyr i dol 2, 3-d] pyri r ni di n-7- one
| oronet hane (200 mi) sol ution of

2, 4-difl h _
Sﬁ?&r é’i@?ﬁlf%ﬁ; %‘ 0%2 2&?%@;?@12}@15&%8_2- §R) Gy sy e iforyl-
8@@%%{99@1]@%&@1@7—0%- 7 mol) at 5C was added

fzm'gﬁ&cn“@%mgé@@mz&%ssaggggg,agqaﬂgﬁr 1,54, Ipl ) A
”9‘8%‘%?2 QUE RO pPrid A0 @e@]@?nﬁ@&ihmﬁn (9213 g, 24.7 mmol )

and dri ed over nmag neS| un} ul fate. 1 g df
&hﬁo(g—" @Wé?@ﬂlctrbw’g? Jec QTOPE 6BZC(19 5 g 54 mmo acz an stirred for

zg 5%\1_1,":;0 B?dhogg Ykl hARa Mx@&@&y Qfd@tﬂyﬂ s)ﬁfﬁeg ﬁ@ﬁé@ﬁe esditin bi-

ony rido[ 2, 3-d] pynrnij e spec
cmbpn&tezag_lg 1e§p§g I@abr;aﬁ@w%@ eo]ax_ll ]fed ang evaporated to give 10.7 g 6-(2,4-
d‘iiﬂfug& ﬁﬁéaoé%#s’ éﬁz)‘!b] 8RR D methes D=1 FREdb|R - d | pyrimi-

d(I(R)G@(h}Ed#W?%‘rbpyﬂl%)-SH p}rrido(2,3-d] pyrinidin-7-0
ne 25 To a THE (5 nL) sol ution of

2 7 b3 Qeth lerrine )-8-
Sl e R s
( ﬁ@ﬂ}ﬁ}’é’“ Omrfhﬁ}’%agﬁﬁﬁfdéd {Bgﬂjpﬂ‘—‘méﬁﬁ AGZE - pr opanol (1 2

‘6t 2-hyd 1)-2-
TC%J(-)Kncent r at gcf Omﬂ%% (220408, dg'hglﬂg}g@% RR)-2 iy roXYProPY)

under vacuum an togra

oitb it e BEH e i & DT Ao (L p 258, 15 omtof] Was added (5)-2-
ﬂhﬁ@ Iy ]gl%gsﬁm gg mBNg Iﬁ%l’)eafnﬁ%grﬂe@ otfaglaay HWEhEekdedaated under

4-dj fl uoro- henox 2-
va3gum and chromato oraphed on sﬂu:a el eluding with 2% mé ){ﬁanol I{tl(cﬁchloromethane

gi‘éégﬁ%ffed tg@%ﬂ}&@fﬂl&ﬁ@mﬂﬂ@b@?ﬁ Rty &ﬂa@swpa&m) 2-((S)-2-
ri imdin"7- one (nmass._spe Vi
h@@m}qfﬁpmeﬂg@edqiggmpéﬁ ((R)-2-hydroxy-propyl)-8H-pyri 0[2,3- q]vyrumdm -7~

one ( mass spec. M+1 = 407, MP = 186.0-189.1°C}.
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WO 2005/ 047284 PCT/ EP2004/ 012475 -28 Exanple 5:
Preparat|on of

. 4 Difluoro-phenoxy) - 2- (R) - 2- hydr oxy- | e
“O@P?{% no) - 8- ((R) 2- hydr oxy- propyl ) - SH p r%ﬁ( 2004/012475

[2,3-d] pyrinrdin-7-one (Corfiund 48) To a THE (5 nl)
sol ution of :

Ex@m 2, #4- dlﬁz@@&@@h@f\@@4 TREGR)pIRahYOr DB P2 Oyt gxyd -Hethyl-

T L

m, 5 t% qnquEred overni ght at RT Concentr at ed
under vacuun1and c ronatographed on silica ge

| udi th 2% di.chl
e e e
mﬁhégesf}rfgmﬁlqy?ﬁgan@a?mo?mnﬁn@myeﬁe (400 mg, 1 mmot) was added (R)-2-
roxy-1-ne -€ X
a_m%puplpp%qpég@ 1 (9. 3% hy om a&% tn?regi%agr %{jﬁ? &oggeg%lce)d under
vaMiidm 2nd QhrorRo graﬂyﬁéd &n siliSdaeliéin dinE Xyl %@ n&rthanol in d1chioromethane

Prepar atj on

engieonyaziad ioiths skoperids L 28 s Ry Medk LAt et Ry > (-2
hy%ig&!g 1-@5@ Je -1&58)0)% HRW@%WWW})%E»pynd@Ia 3 d] pyrimidin-7-
r|n1d|n one ggﬂ 31) A mxture of
Or&((raamsﬁﬁiﬁf B@ﬂroéﬁ%%ﬁﬂﬂ% C?%) hydr oxypr opyl ) - 2- et
hanesul f onyl - 8H 15 pyrido[ 2, 3-d] pyri m di n-7-one (886
Eﬁgn%l%&ls mgbﬁmaﬁd)fta-(3;@?@113“@&@1—?);2-@ hpzhnmjr 1,1 &ngBhyl-ethyl
g, mol ) “was ed a
hour s. Co@ﬂ@%? &nQiRgﬁrl?ﬂi}ﬁ‘t’%' P@PXﬁ%i‘%P d%‘?‘l’ e mflgm 7-ome

el udi ng Wtdgoghd®ihhanol in dichl oronet hane to gi ve
after con- verting to hydrochl ori de salt 385

ko LR DGR P

p%[gbdrg%?%ﬁ:?&iﬁ—igﬁ@ 8%&% %rlégx;?v{g]tl)laﬁd%um -methyl-1-propanol

(%r(2 58 nmnbl)wéxpﬁéﬁ @k@% zm(isrg}lﬁ@aﬁg,%.r gﬁymrs r%f(ﬂ?ﬁl ang, ghromato-
%,Ihed 3) 1Eazge(1) )%Ié)l r Wlth 2 % methanol in dlchloromethane to give after con-

o S0y ) S YL GOL 2, B Oy S 73 9 dimety-
45 - -l- T ) S5 Spec.
efgzﬁﬁ %g@}gy“ ﬁ%ggmg%%ﬁ) REES aRESHL | pRlin En 2om(opis p

dJpyrinzidin-/7-one To a
L@Hkh&@td%ﬁFhHﬁ%)(&b GH.) sol ution of oxalyl chloride

(1.05 L, 12 mmol) at -60C was added di net hyl
E%aul éﬁ? F%D o%(i@@xﬁucﬁ:ﬁﬁhenoxy) -2-{{S)-2-hydroxy-1-methyl-ethyl-
or op

enoxy) - 8-
hydroxypr@pyh9}@(ﬁﬁ@hﬁﬁ@§ﬁ&%%ﬁ?ﬂd@ﬁ#bﬁk?ﬁﬁ?%?%z8?%9PFWDUHd
m din-7- on ? (4.12 g, 10 mmol). To this m xture was

added trie %ylan1ne (7 m., 50 mmol) and stirred

overni ght. Added 30 water (10Q nlL)

SthpehPepemevhafe |2 ddeifueromiamybri- Wéﬂl&ﬁ%fugxf‘p’z-g gg\f’é‘f’PI opﬁ) 8H-pyri-
dgggygﬁV””H%%J Lg Filter and concentrated under

Fona ograplled on silica el udi_n .
'IZ Héidbhanchana( 180 cHl eplewer RAREIYIS rxﬁé (3.09 - 9o bl st -60°C
was g&deéld cfhl %{"ﬁ) pheRoxY ()1 2ml, 24 mmol) and 6-(2,4-difluorophenoxy)-8-(2-
hydroxypropyl)-2-methanesulfonyl- 8H.-pyride[2,3-d[pyrimidin-7-one (4.12 g, 10 mmol).

To this mixture was added triethylamine (7 mlL, 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 dichl oremethane to give 1.0 g 6-(2,4-fluorophenoxy)-2-
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WO 2005/ 047284 PCTI EP2004/ 012475 -29
nmet hanesul f onyl - 8- ( 2- oxopropyl ) - SH pyri do[ 2, 3-d] p-yri

WO .‘}gjﬁg’?‘;‘{one (mass Spec. Mtl= 410) Step b:

ion of 6-(2,4-Di fluorophenox PCT/EP2004/012475
y)-2-((S)-2-hydroxy-I|-nmet hyl<Z8thyl am no) - 8-
(2- oxopropyl)-8H pyrldo(2, 3- dé%r i m din-7-one
mdtBarmpding-85)-osoForal) THE pyusp daryrigfidin-7-one (mass Spec. M+1 =
- (2, 4-di fl uorophenoxy) - 2- net hanesul f onyl - 8- (2- oxopro
‘HSM )~ 8H pyrido[ 2, 3-d] pyri m di n-7-one (412 ng, |
mol ) was added (S)-2-am no-1-pr osJanoI (0.39. nm., 5 .
St PyepatatiRT o &, $Difleedploenenii S -Cdndent laredodsmino)-8-
vacuum chr t.oqr d-. Lo el udi ng
(iR o Z@?‘%@Pﬁ%‘ﬁ%ﬁ%ﬁ@ﬁﬁg gﬂ% h%%@gltdgﬁ%i ve_after
TCOMVBsaipensidmof Hié2 Byidifrochpberiae)-danethaggulignyl-8-(2-oxopropyl)-
- 6-(2,4-0i 1 uar ophenoxy) 7.3- ) = 2+ 2 —amina-1-provanol
SRR Zor TNV ARG T Bt b e saa ) e (g Lpe
(orEomhdismobne K Vasé stpetoveltight. CoposiraiFd mnder vacuum and
207.9-214. 6C) ....Exanpl §. 8. Brep 1] of 3: oive afte
CHgor RN o fye BB dighlorometiune o ¢
cofversion to the hydrochloride salt 330 mg 6-{2,4-Difluorophenoxy)-2-({S)-2-hydroxy-1-

: ‘S (o 1) . . R OB, M
St SO B PR D SR v
= 6b 27l oro@tidnoxy) - 2- met hanesul f onyl - 8- ( 2-
oxopropyl)-8H pyrido[ 2, 3-d] pyrimdin-7-one (417 ng, 1

I dd R}z (05 )12 | R0- 1o Br ol o _ethvi-
b AR P s AR 20 ) e oy

. ConcentTrate
under  vaaio)-8nQ-elpoomt p g aphist [ b dpitiwidigdone (Compound
eluding with 2 % nmethanol in dichloro- nethane to
gi ve aft et’)conversion to the hydrochloride salt 330
nmg 6-(2,4-Difluoro 20

T8 BWMPT&&)&@@&@?EN gqgw&iiﬂmtmnmﬂ-@mb@gymgo@:so@-
Xopro -0 - r - ey

R PR A B i S T LA (R ERER (0-()-2

aﬂlﬁd—@p@%ﬁiﬂﬁl (T :pBES MARLIKEIRIE end sir ] ewryishic tGopicgrjraggd under -

R L e s

MR 14\iRe ¥erRoBBerkibn 86 ehettoyd25chidrizlei salt BaG g P2et-Biffporo-

VBP) , i.ng.a.m nor di fj,cation, qf ,t (oYs SRS .
oy BAgOr AT dr <) S B pysdor2.
1266i4id207 422 IVEe3A91). MThe pitodfhenyy.4t8d4°Crm of the
reconbi nant p38 P ki nase was co-expressed w th SEK-

1 and MEKK in E. coli (see, Khokhlatchev et al., J.
Epprgple Sohefft V99 955¢4057- 11062 (1997)) and t hen

purified by affinity chromatography using a N ckel

e hue ATBRn Thenphasphetiylrab B rpBSminee hilriagetisagn vitro was deter-
di futed in kinase buffer. (20

ohinpdlypmopanas e Barder 28 v—ahp%?fe%% ’ ﬁ%ﬁgﬁ}vg&- 3§ kinase to
N
coult, idBinlaGhabat266:4220-4227 (1991).

The phosphorylated form of the recombinant p38 MAP ldnase was co-expressed with SEK-
1 and MEKXK 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 f-glycercl phosphate, 5 mM éthylene glycol-
bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid, 1 mM sodium ortho-vanadate, 1

mM dithiothreitol, 40 mM meagnesium chloride). Test compound dissolved in DMSO or
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nM dithiothreitol, 40 nM magnesi um chl ori de). Test
conpound di ssolved in DVMSO or WO 20 0 5 /0 4728 4

WOB&%/ 22004/ 012475 -30 only DMSO (control) wasrasghedoiz47s

e sanples were incubated for 10 mn at 30C. The
ki nase reaction was initiat efoe’ooy t he addltl on of a
substrate cocktail_  containing P and

oA TBASOricubat) we Fided and BadPEP Ergae ng %Em #430°C. The
reaction vas. Ler 0% Qsph@fihe MEP and 1-
kjgﬁeoreécﬁggwﬁg 5Ep %gﬁﬂ aéld_%g | O0stfhtd gb@ktﬁl 2t nd y

phor yl & was then separated from

b hﬁﬁg 2} Aﬁ:@i %A&l['fﬂlauﬁﬁ RRERnATRtss Ry BinHéSHhdoerdeaievswas terminated
rane |

(o tS (4 L4
brisfdige & /5 B PSS i el Sie Pkl Moe W8R8l £fked fom th

bhe § 81 CONRAY RelsoheEnd Millipnrerfadbrd, MA) and
IeLéS 3% 'ﬁ‘%’ﬁéig%é‘ nﬁ?bblot ors of p38 8<£<Tnase The
qﬁ@sﬁﬂﬁ@ﬁéﬁdﬁmgfa stingllitippenenisn (Ragk ’%% €50 val ues

f e 0 showh td bEidiibifeas of p38
Ut %%%%%?%%EO@PPPH%%?%&%%M shiveldzdbElibifas of

MAP frjtlade. FHetoatupahydy o thy HapnaeTy I«F@)p%ﬁ& )lf(ii/u&a I?’Ebg range of
fliC%lgy T%%bg@g o0'¢ @boy\ﬁgx%ylel @Qé%i%@@r?ﬁ%ﬁnhﬂtﬂs&@hydroxy-
ne{tetﬂahﬁ;qamz&er Tﬁjﬁm@%ﬁ dﬁd R one shawed an
|trf%ﬁggg% e%%PE éége I L-10 production in
ki nase) for evz u- 15 ati ng ;”hg Icgmagbmjgno?ftﬁgs e

Haepdnl(:i deefttdosmyand the conparative results of
correspond- ing al kyl anal ogs. LPS

[.i popol.ysacchari.de ga b godinduced 1L-1
ThebRee osrrg A e Pk PR (@WWE‘%‘E’%”?. P Opar o aced P
ﬁ@ﬂu&ﬁ;zﬂﬁ%&dﬂ@@d bywan Wﬂolelt@eo@p@@hx R BAS Miipase) for evalu-

| a\/\hﬁ ﬂogl %e?] ?c}ggf(? &hp gr%sen{:’ m‘p%gﬁgr Qﬂdhtﬁe E&ﬁ IRECRE@E of correspond-

onmpoun e pre ent invention
lggaudgﬂgmﬁjggu\/so (final concentration) for 30 mn at
37C. "Sanpl'es were sti mul

ted wit i
113 lil@opdlygagd@@ﬁg} frepEmER wwg?la h% degducef TL-1p (Interleukin-1P}
o %gtg{;{ Igta 19 n ;]g%aﬁ&r%ego 4 r %L-Il L:&E’élﬁﬁskh 1% P8sicHlood was

|ch was measured using an
%ﬁtﬂﬁ&%a@& S theGoMPEYA doBehtitiiansf A cotrpoknd of theinspseat invention

DVBO (f S e
HSTbE8 (GOt INED h IAS S oL o1 NEG R iy eted with 03
Qﬁﬁ%ﬁﬂ\" of,vg g&cﬁagi&ét{lpg frovh )Sw%lﬁ)?(ﬁﬂéi%ﬁhcdﬂ&laﬁen} fog 18 hours to

|ons in 'BMBO wer & performed to gi ve the
rﬁucé)me N?ntﬁ%é?e&ﬁt dealeizonsf 111 P whirklwB005as1:@d usipg 20 jb; 1P ELISA.
Label tubes 1-7. The 6mM stock solution in
tube 1. 216 L DVSO was pl aced in each of tubes 2-7.
Eovirreb® 0190 4 was transferred to tube 2. Tube 2

%@ﬁ &‘éﬁfu@éﬁ%f andvitA®MbOasH: Signsf ey eepined thtdu;Is@Vlzl" the com-
tube 3. This process was 30 ren_isﬁtedt b half.
Y620 0EDDBT2BA4PETI ERRGEAY/ d1omihe 6 stock so utmn, i g sequent

log serial dilutions in DMSO were perforrned to give the following concentrations: 1.9

mM, 600, 190, 60, 19, and 6 M. Label tubes 1-7. The 6mM stock solution in tube 1. 216
1L DMSO was placed in each of tubes 2-7. From tube 1,100 pl was transferred to tube 2.

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

repeated to tube 7.
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-31 Using the serial dilutions of the conmpound in
DMSO prepared above, an additional dila- tion 1/20
WO \%\(%}9/0928% nto 190 L RPM 1640 nedium from G he¢aBRbdo12475

S pérforned to b e a final_conpound concentration
curve of 30, 10, 2.9, 1, 0.3710.1, 0.03 u.M LPS

Solutions 5 Reconstitution_of LPS in the.10 ny. iy Flu-
Ushifg TP Serizl Gl miions XPREsRERET SR P@@B PEAH eabf”?*:’é"lﬁg,'d‘dé{‘l"‘l%a1 =
~1XPBS,. fr.om G bco- ded fom xadovwedil) vangerformed to give
hqw%%%%@r%&t‘%ﬁ%w 1?%@%\1. @LlAnétLher 10 nL ng added
LAt P YrbntrdRhl @wedeby, 10, psi ng.3,and0.0hdlrinse ‘
a%a%ch%géx técgdnt he 50 L tube and ni xed will. The

solution was filtered and sterilized, and aliquotted
LS Sodesis ed anmounts (100 uL aliquot was sufficient

for 4 blatesds : ThieS owhehiesr BpR 16 nirgl Mithcsploak BufeA Saline (Le.,
ReGIGEE %??’ﬁ?%d”iﬁoo for use in protocol. i .
E e AL e
2 BY vif], QARGME By HAGINA BSirpewhos o
BACRALU £ EETy e T e
LS 10,48 gbsence. olsgo I TiaBles a 85dng/Ad. stock which
aeHesid | “ﬁé?"%sr“ﬁcr%%‘e‘%qﬁgf?g%?eﬁ' e o stockwRIe

I'cate.” Human_bl o%ﬁ 41/100
&l 8m.denas srabe ihadtset Suvetiargo med el Sofpdkgras gt ute 1
'east 14 days, no al cohol for 48 hours) was
(0ol |liet WdnL nf BPBAL) | coni zedvacut ai ners cont ai ni ng

heparin (19 wunits/m). A 25 4 aliquot of 5% DVSO in
RPM. 1640 was added to control wells (plus- and m nus

ABELCHRTPBI s). 25 L aliquots of each. compoun .
TEeGont b i B DG betoB HEF QAN BT Ty ORIl e

desi gnat ed wel| oo ihueR: seh@ dikaogdonat All samples and
1%‘3&%%}9633 acgﬁayv@lulsg&gﬁgni ncubated at 37C and 5% CO2
batroBGvdm perfRmet] infrigickigt ed LPS was di spensed to al |

wells

X t mnu 0Ld N6 HleGicaibn for af leRPVE days, no
Iﬁ%@a’éag}é’g?%ﬁﬁrﬁoﬁlﬁ%%Eghgcg%{c%g% o well 5. : TherELI atesy —.rin (19
q@ne] fonshatetiva cBFGed o SHFTEpet BN FOEPL R G
i ncubation, plates r .C if %8tk wells (pl
ets/ b @eawa&w&o&%{?@Mﬁ‘ﬁé%?}g?ﬁt%%?ﬁgS %%ﬁegqﬁot o szs
di sturb.the pel:l.et The, IRWasiiduadshetenedtibmpeepared above
WWJVEPICO %?Isprzgﬁﬁlll e ue{psl%z{g%. ELIﬁSA was perf%éggfl 4 el
| STl At el Yo ARG i disngo(piiasfirmas whtlobé darasagasd to each w
hs cage needed Tor re-testi ng. ELI SA_Pr ot ﬁ% Thgjs ensed to all
1 ThabAELd SATHS ead FWoC@ntor 3P min( 35 pbid éll‘éfﬁg was disp

anti bodies: |ILP1-H6 (1 / 1163 (2P control

i i g t ontro
el evm P0G P o BRTOGH A ARt Pt
VBj er ials
wells. | -
The plates were incubated at 37°C and 5% CO, for 18 hours. After incubation, plates were
centrifuged at 400xg to pellet cells and collect plasma, taking care not 10 disturb the pellet.
The plasma was transferred to a new 96 well polypropylene plate. ELISA was performed 7

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

FLISA Protocol
The TT.-1p ELISA nsed two anti-IL-1B monocional antibodies: ILP1-F16 (1 mg/mL) and

ILR1-F67 (2.71 mg/mL).



Reconbi nant human I1L-1f3 (rhulL-1(3, 2.5 g/m,) was
obt ai ned from R&D Systens. Phosphat e-Buffered

; | A& Dul becco's (I XPBS) was obtai ned frompcr/mp2004/012475
“O?‘g@%{iﬁo?ﬂém

wn

10

15

20

Phosphat e- Buffered_Sal i ne (1 OXPBS) was
obt ai ned from G bco-BRL. Dul bé¢cos' 5 nodification
wi t hout cal ci um and magnesium pH 7.2. Unopened

Msorid’es were stored at  RT. ELISA Incubation Buffer

B 0 Y B, S AL

PhodrdhtcaBafato6diat DABecdls (SR ¥BshasBbtdierd fréEVBpco-BRL.

Y

a&gﬁﬁ@ﬁon vﬁ%g;d@ bl et ciend ﬂgi%irkéiﬁ’ﬁﬁp%l@ n{tgg:hgi bcﬁtﬂlys m'aﬂe letored at
y t ; , X I . .
KRB SRR ey T md PRES A A AL i s
1EORTHEFAVEDBS] A&ptisvhidbdweder om Reasmm ngen) 4°OHLIEL Wash Buffer
R N E T O LT S
1if92nd stdré @M°CSBRRhE Blvfer- b Narifatsdretinifh/ER §:ridteen oy dry milk
B L s e
PSMBSd6ATEnRGkeH SaRptakidif(ffim PharORbie:) OBKatd20Rt i ptalyel :3000 (10
buffer; 1 tablet o- Ehenyl‘ enedi am ne

(OPD, from .
1EiARe).} ImBWE bufer JobAhGHrSyRRTEerd A8 g1 it okt (W AF2.1, from
S L b f{-EJﬁLE&%p@Jt@tM%zﬂ.l,%ﬁ dands; A BLERGLE 4.5 using NaOH

s jast prior to placing on plate). A’stoc
asdkad dotlled waten it 500(1BL( StcBe g/47C, PPRaRbeisad selption: 1 mg/mlL

construc standard cur The .concentrati@ns f .
ety b0 BB Bt o TageeRR P IO B e 20
Py aTbReer 9148 s entl atiel M dittat8bufiidiul L- 1(3_st ock

soluti'on was di]uted 1/ 5%0, gs L of _stock+.,597 L of

Pepgyation of Stsedards Apepqge [ REE WiPLsER9BEHH t ubes

2-8.. Framtu ) t
iR Ao Sy OS] AL b e,
chahtdtioRefgabe cdrié srepl B5OBSE 67,0 386371 54Ttibends! InpdmL. Tubes

et labeiad 1-5 PAIENB 025 CUoBe BT 00 L b BB - 597 bl of
ERTp T TR g0 (R ey TR PB4 SRR i L v
txgalézp?erreg Qél) ﬁﬁﬂg%dp%e@&ﬁt 20 nIAPaslic Dk fepRE ifRRIMHABS 0 tube 3. Repeat

ute mL PBS. Antibody IL(31-H67 was dil uted
t4i poGestoRvE: 7t Bupehwrarsdas redLiSA sisar plapk per

late, 3.69 L of antiho i L pted |

R NS e R e B T
per well of antibody ILpl-H6 (10 ug/nL),. shaken
FOe-kiort oF AGkady Bhyioai.r bubbles, and sealed with

pllate seal er and incubate in a humdified hf er, |
Agrody St 1-Ft6 v ditnkes 1IL0R e ARSSdo st e dd éllgé:n ggﬁ%ﬂn Per plate,
| 1 t | . _ . . H . ) .
SO o EPRUBI BRIt PP U S TR P BroakT g P00 in EWB
té"?e:?qut%/ Zqi@%%%oﬁlqynai%p Bﬂ/tegg-%é Zm"_l of ﬁ@oody was dituted in 5 mL EIB.

Procedure

96-well EIA plates were coated with 50 pL per wrell of antibody ILB1-H6 (10 pg/mL), .

" shaken gently to clear any air bubbles, and sealed with plate sealer and incubatein a

humidified chamber overnight at 4°C. The plates were emptied and tapped dry on a Iint

free paper towel. Non-specific binding sites were blocked with 175 uL per well of Blocking
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Buffer for 1-2 hours at RT. The plates were washed
once with EWB (i.e., enpty plate, filled wth 150 L

“K}%%§%V%ﬂptied and tapped dry on a lint free pap@r004/012475

Triplicate 25 L aliquots of standard were
added to appropriate vel | s. ~“PEach plate has its own

standard curve.). A 25 ~LL aliquot of di pl a
Buks fardd@doto af Ré. %ﬁp}%&i& WA e&épfﬁ: wu%bbw e\‘/\eéleFlsso%hte’ filled

25 iLotinyl at . il hEB1- H67 (2

*Wéﬁﬁ%agggghgﬁﬁgﬁggfﬁgtggg?e mer%ﬁgﬁgﬁ%gﬁﬁffﬁﬁ&liﬁﬁ@( .
| f:arwede boded REritmrwelloVErah gt bas 1ts

Téﬁﬁ%ﬁézﬁﬁgﬂgﬂggﬁ?Fgggha?fng,(Be???%phﬁns-gﬁkﬁtar

vBhakefardsatid N B (5) slighbt efdiiterkplbans vas 2dgPa e thosppepriate
washed 3 ith EVB (as descri bed aboye),.

el ol v, 2pih ok biatieBet FEATIEL VG a1 Sopg=L) s

a#‘ﬂz{iﬁ l]fgfe g¥a\@ess v@eg? 20l Q@A R e Wl dr an Rl @8 1-WEs e S@ak ecR T (or

e sealer, incubated plates for 1. hour .at
owthinb SHAE) e amdyshaR alse Mari qEue A RE 5 S e

~OPD tablet was dissol,ved.i [ - o ‘

oo P e aR S £ LB B . U mor

p%%id@géjﬁgeptt@i@,%ﬁité& BE@OUL IR "as aBBed 10 cofh @ED Plates were sealed
substrate sol ution was. dispensed ach

wighatlass sssr O PHETHSHRIEES TR ?ﬁ‘?gl a%@ﬁ e € n#r“%*%?ﬂ%%@ S xas

d&ggb%9ggﬁ@15 devel opnent. Pl ates were read at dua

wavel ength: Sanple filter = 450 nm| Referenc
AhiOPBrtallet6E6 dnvwivatha dfgite buffery &ﬁag?ﬁg 1% gﬂ.rﬁl’g%te %uffer), and 12 pL of

contai ning the s ard e.used; t J—
STt b s R T

: : e tie9RsreQhcubatddiawie dakfbre®. min at RT for color
e

20 ILf the.co tration-i nhibiti
dcudommage SO e e T SO ITET D de b g B LTenes
qihen ssh e, | FR0,MRS foaPek badpRs contiinghete standard were used to graph a

concentration or < | owest cgn entrggion O her wi

stahdatdhairyriiberbeice o s BHEEERPBITRALC CIETMIPR SO S g“g%'%%? of

fit pbe foll owi ng 2-paraneter nodel to
“é‘%?%’ﬁts%rggfﬁ’l C50: Mean % I nhibition 100 = (ICso

Cone 25 This nodel assunes the m ni num and nmaxi mim
Stespondéethest e 0% and 100% respectively, and
1P5d TRL&E S AkBE-h B ANty cs hopedude aneteon eitffer side of 50%, then

nonlinear regression fails or. if the nunber of . e T

oo nios atiogid TS @ IGHOPOR S TGP BERR GHOYieg Bervie
sed to estimte the L kNGad M€eProRRd AlISwidbad-parameter
Fﬁﬁﬁﬂ§ﬁgan?g$¥ 8%5”?é§?g¥§?bn Gae used fo estitmate

A bee kEs@imitbksIWgs output in the assay notes, and 30

can al so be seen with the presence (nonlinear

regression) or absence (linear regression) of the
&éé@@§ﬁﬁﬂﬁﬁ59zﬁLLé§§and t he s!ope par anet er
Conc

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

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

the TCsg standard error and the slepe parameter.
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WD 20051047284 PCT/ EP2004/ 012475 -34 Using the above
assay, conpounds of the invention were shown to

WO l,g@,la;opjzg4 LPS-i nduced | L- 10 production in undidutedos 012473

human whol e bl ood via inhibitipn of p38 MAP ki nase,
mhlch medi ates | L-1(3 production as noted above

ds of the inventi exhi bited | . i
Uﬁ@g t]}@g?qvﬁ@a%MOF@Oj}Pg ?)]? dﬂﬂff:rll%onn Were usn%w? u(% %?ﬁPS-mduced L

1%95&&859 od uhEHHtQ@ L ARgenefe Hoddammahiana o3 OMAIBanase, which
For ex anp

nﬁed(aZes&Ldlﬁ jm@dnct;cpt@mj@d_@oﬁ F@ngpqafytgﬁzs(p,f g;he invention e;\blbﬁed ICso

- r o
Vfl?e oa g H’é‘%llll iii]h%g éjﬁ% HH&M%(%%EMX%&?Q?& jist the range of
okt go lo?l nei ¥ 0.40eM. rHok biagﬂl}ﬁﬁl %@,&Eﬂwon@kp?an:b}dy]_—sﬂ[@ 2-hydroxy-
production_using co unds nti.on
PROVTOF 24 WV‘%TO(H’WW gP %@%{ RVIIdO(gb’% (1){)1(1)1/%{%175 ?nel- Howed an
18ubst@nti @y greater 10 than results from
correspondi ng conpounds wherein R2 is nethyl or other

SRAREM R fd 5‘% SR aoph S T compodil ofthe
x%{ﬂﬁ?ﬁ %te?éh o?fb‘? ?drbﬁﬁaﬂtﬂ ve Allkbonwhes eibRantially greater
1% ¥S nydrox a

or mu re, ared to.th

toar m@m@mwgnam W@ﬂ%@wﬁ Rty R Bh This

ﬂn@}éﬁ% dad%éﬁtg O of théf nﬁﬂd&ﬁ&e@&aé&@@&]ﬁfﬁﬁb& 2, in which
ared as des

ra@!@@nlﬂwshomougrl 5 %:ﬂ%ﬂtlhe exanﬁs?‘?ﬂé Rl Ela’églﬁgf yalkyl are

b R &k LHyl). aCE@bOINGs it Ghe first
e g e orsgn) I

lefmosieotumim of Beble | gheterepnoed a5l arhid so FIeEpBRES Porfhand are also

0 ke QOTHkIEDeveRZprepared
SOy ST TR bl i ot pg e e

apcardingttp he wheedires eeppasedhi) WO BH00ES 9éai%{3%‘é31§§éﬁ the ipd or right-
I‘I’(gk%l u%‘?on g@ggﬁ%@ﬁﬂ@?@ n R2 is hydroxyal kyl provide

nduced IL-1(3 production in
undi | uted hunman whol e blood that is on the orde

(2658 inlibittsb0fF T4 IResodiction wIRTOR, + bydroaysboyg (I&ﬁﬂéﬁh@imm of [L-1P
n_.the cor g methyl analogs (R2 = nethyl).
FrAE Fo5 RUAF xyﬁ?%?@ﬁlf = alkyl (methyl) 1001 G50
ratlo 43.4 n~o Hn~e HH / of f conpound
AN @) b2G8SY ﬁémlmbﬁ@a@@dwmezwsk is hydroxyalkyl Prmde inhibition of

LPS-induced I1.-1B production in undiluted human whole blood that is on the order of 2.7
to>100 times, i.e., 270% to >10,000%, greater than the corresponding methyl analogs (R?
= methyl).

TABLE 2

R’ =hydroxyalkyl R* = alkyl (methyl) 1Cs0/ICsq ratio

. 434
QA?S‘I?@F SUoeqey
R H o

compound 1




35 27.8 H-N ~
9.9 Hr HNJ-N O F

wo toosrodosd \ \ / Forr |
compound 9 17.9 N PP vV O
compound 10 5.3 Hry OF

©0O_

/| N\~OF H N J* Hq

HO conpound 2
Hc rrpound 3100 HP HH\N

~ HN' 0 OH HO RCWERZPp4/012475

8@ ~N-\NNOFH 0
OH _ v \oH HO I H Hcl

compound 16

AES

- ' 27.8
OG0T, o oont,
s S
compound 2
F 8.9
000, oo,
H \‘)\‘ g N lj\F Dm F
compound 3
é\ 100
" H/E,II:Q- e F
ESLCHN P
oH HD/\/H\
OH
compound 9
- . 17.9
ST loeert
(5 Y\\/DH oy ch F
compound 10
5.3
Hel /(l\:\Q‘F HN/}L/NlT\O\SF >-'F .
HC’\-/L/\C‘H UHF - ha WLH Kot
compouﬁd 12
174




conpound 12 H17.4 H N O HO CHH conpound 16 WO
2005/ 047284 PCT/ EP2004/ 012475 36 24.6 NN O I/ F

Wommlﬁsﬂ /' F OH conpound 17 Ng 2.7 N /ATl veydebodiizers

~N~HF \pM\ o ~Hr conpound 19 He' 1 o\ F 200 HN
\NNOF{lO OHNNH O Hyg ~€onpound 20 HO \ O/ F
—3 —H—N-~OH—+H 4 —o+—FN Xa --eonpound-- 21
HO 11.4 \ 0 ~~F~\NHa\ I N H+H- NNOFOHO0
OF f [ 'r ¥ " , 24.6
0.
7‘1\ \\,‘ \‘\c\@
HJ\/N;L/NIO F Ho/\/(‘\N/N ° F
/K k,DH H
OR l
compound 17
2.7
- /1/}(; SoSsvas)
compound 19
Hat _ 200

ey Ty
S SUP @
o A
7

compound 20

compound 21

e L o it 4
N = - F "} N
|
A e R o
SIS
compound 23 i
Hcl 4-7
OH Q.
TR | ety
N/\ H “\D"l >£§)\N/ T/\D F

compound 31




compound 23 4.7 ~J(J I1I{{{ _ Xry NN F/ \ \H \N
D F conpound 31 SXO 2005/ 047284 PCT/ EP2004/ 012475

WO 20584@s¢ He HNI-N NI~O | / F ~N~ /~N O/ ~WOHTERROY/LP47S
H' conpound 35 6.2 HC HO4 N Ni OF conpound 36
The foregoing di scussion of the invention has been

nr-aeanrnt

presented—forpurposes—of rttustrati on—and
description. The foregoing is not intended to limt

the invention to the formjor forms disclosed herlel.
Al t hough The d iptiton of the_i nﬁb&g has
i ncl uded descr,’ption ‘et 5 lone pf%ﬁ%ﬁ bodi ment s} and

certain vari ations—é&nd nDCI?K&ﬁtIOhS ot her

variations and  nodificatijons are within the scope
the invention, e.g', as ngybe within the skill and
cknpwhmdlge of those in thelart, after understanding

Nnr acont

the—-present—disetosture—tt—s i mended—to obtain
rights which include alterjnati ve enbodi nents to the
extent permtted, including al tarnat e, 6.2
i nt er changeabl |vaLent styuctures,

functions, ra ﬁ§§%£ f&Lyﬁ§§§£1 | ai med,
whet her or alternatem i"ntfer thangeabl e anf/ or
equi val ent structures, functions, ranges or steps

are di scl osed herein, and W t hout intending to
cpupbied $6 dedi cate any patjent abl e subject matter. |Al

publi-cat-+ens—patents,—and—patent —apptications cited
herein are hereby incorporated by reference in their
entirety for all purposes. 38 Wiat is Clained is:

Thedorpainy disofissionenf o imprdion| hanbygxt prevsenigd o myRpses of ﬂlustratron
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

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

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

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

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

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

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



(1) HIZR wherein X is O C=Oor S (0)'. wherein
nis 0,1 or 2;, A' is arg# or heteroaryl; R' is

al koxval kyl, al kyl, cycloal kyl. cycl oal kyi al kyL
heterocycl yl, hydroxyal kyl . or hydroxycycl oal kyl ; and

WhatF%]CiaﬁnetaMgr oxyal kyl , oxoal kyl or hydroxycycl oal kyl . 2.
The conpound of formula | according to claiml having

, N"JI, NNO/ Il HI1Z wherein
3 A%Oﬁrﬁﬁog&&f’ﬂ}l’nﬁaﬁr&h{]gag: each R is al kyl hal ogen, al koxy
or haloalkyl ; and R and Rg; are as defined in
claiml. 3. The co rditng to claiml| for use
as a therapeutig adtiy, substance. 4. A process for
t he preparation‘mr”ém 0 d of formula I according 4
to claiml| conprising reacting a conmpound of fornula
wherdif, NIX-Ar MiMMO(HT 01 R wherein Ris C, -
%%aikyl and X, Ar' and R have the meani ngs as
X' defkith€d0ian Salai. mhtreingi 5H.1am2; ami ne of formula R - NH, .
1 5.,,A €0 d.of formula | according to claiml
AT whéh gggﬁﬁ%gﬁgfed according to the process according
t oiscilmivyrldyl. 3Gyl 6¢yveibakyusecloblkgakehpetenaydfl, fhgimwyadico. or
accordi ng,t | ai:m1 for the manufacture of a
ne%ﬁ%%wcnkmﬁg?’?ﬁe control or prevention of a
R*  di shydrexyaiiwet]icataky! byhyis&ykichasel. 7. A conposition
conprising a pharmaceutically acceptabl e exci pi ent
and a conpound of fornula | according to claim1l. 8.
2. Thd henpisied of foandohpouncthgad citior bikand thatemndiiing to claim
| for the manufacture of a

G
N™ YT =
r! JQ\/I @ma}m (Im)
: \g N Ii\j ) .
. R '

1

R

wherein
misfromGicd;
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
= r
\ /“\ /)\ /g (If)
o7 P

wherein R is C, - Cgalky! and X! Ar' and R” have the meanings as defined in claim 1, with an

amine of formula R'-NH-.

3. A compound of formula I according to claim | whenever prepared according to the process

according to claim 4.



medi canent for treating a p38 kinase nedi at ed
di sorder. 9. The use of clggm 8, wherein said p38
ki nase nedi ated disorder is arthritis, Crohns
di sease, irritable bowel syndrone, adult respiratory
6. Hiestscass synbuod®f fednubni eocobsid UCERWE | Pt BRNAEfacture of a

i seas r Al zheimer's di_sease. ) )
medicament 1%1“ t(l)]e contropor prevention of a %.zsorder mediated by p38 kinase.

7. A composition comprising a pharmaceutically acceptable excipient and a compound of

formula | according to claim 1.

8. The use of a compound of formulae I according to claim 1 for the manufacture of a

medicament for treating a p38 kinase mediated disorder.

9. The use of claim 8, wherein said p38 kinase mediated disorder is arthritis, Crohns disease,
irritable bowel syndrome, adult respiraiory distress syndrome, chronic obstructive pulmonary

disease or Alzheimer’s disease.



