, e3ei <i 9l f T6T' WO 02/ U6~S9-t -1 6-Substituted Pyrido-Pyrim dines

PCT/ EPI 12/ O 1101 The present invention relates to pyridopyrimdines anzﬂ
derivatiye§eshigsgof . 5 In particular, the present inventipgyy Wz\/dl‘ﬂﬁs
2, 6-di substituted 7-oxo-pyrido[2,3 d] pyri m di nes, a process ?or their
manuf act ure, pharmaceutical preparations conprising the sane, and nethods

for using the sanme. Mtogen-activated protein kinases ( ly of
proline-directed 10 serine/threoni ne kinases that acti vm, W“mmmmst rates
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\

i

by dual phosphorylation. The kinases are activated by a varigf signal s
including nutritional and osmotic stgess, W Ilght growth factors
endot oxi n and i nflammat ory cytoki nes. One grou i nases is

g po t h
ki naase group that includes various isoforns (e. g , p38a "H‘H@"@ umww and
p38S). The p38 kinases are responsible for 15 phosphoryl

activating transcription factors as well as other kinases, awmdoare
activated by physical anq6 Hﬁﬂ%dq§ﬁ§3 P gannatory cyt oki nes and
bacterial |ipopol ysacchar products of the p38
phosphoryl ati on have been 20 shown to nediate the producti on of

| nflammatory cytoki, ”%ém ih{&h .Bﬂ' {l&e&r {8 plimidind i %ﬁbﬁ%é’@%fb%?e 2. Each
of these cytoklnes has been I nNTnumer ous |sease S es and
condi 3 i ons In paicebss s p?rcséﬁlt\lﬁwanm@'l proeideoR joriisybs haitedieto po-pyrdd[2 8- by
activated nnnocytes and macrophages. |ts excessive or unregul ated

producti on M“B‘éﬁﬁs’lWPFQ?&f@dh‘QEHBT“éf?FW& RharmipeeiticabpieBdralions t he 25

pat hogenesi, ﬁ g)f.l%lrng H,y gnda{rlhm)ag{) usn(l}j@rtﬁe Gently) inhibition of TNF

producti on ovvn to have broad~application in the treatnment of

i nflammati on, infl ammt ory bowel disease, multiple sclerosis and asthnma.

WO (12/11G | s9~ PCT/ EP02/ 2 TNF h cated in viral

i nfections) sucM‘é%gePHa\%'v?tﬁ‘%P{?éﬂE T\?FQS@IE%H& aﬁ gé?PBTO:l'UE “ESPddi ng her pes
Si MPh@X Vi liSndAhR&mine(liimied that ﬁ%rv%%eﬁf msﬁé‘teyb{z@altp}@ﬁfhgr)ﬁ M- 2)

cyt onmegal ovi rus , varicella-zoster virus Epstein-Barr virus,
human her pdekinases Ge aetihata) by hvarsety h@g@é&nnphnﬁmg rﬁltrétwwl d osmetign

her pesvirus:8 ( orable and r tracheiti ot hers.
Simlarly, Sfrﬁssiﬂl{l]vh%{’&fﬁ&'gh Ss’rsa&’? 3*'3&“&3&%@?@9)' %%éng%%ages and
pl ays a rolgeoipofMAP KAdsBORMNS h3YE RghedrolEdRONERE] iiousisagrmseunat oi d
arthritis, 10 fever and reduction of bone resorption. Additionally, the

i nvol vemente. gf pﬁ&@ 138, b’é&?{rﬂndméﬁﬁ)céﬁl"@dﬁﬁrklweméTCSP\PIZSﬁléﬁlﬁ@r s di sease,

osteogarthri t|c shoc angi ogenes errratl

psor?gsi s & 8 %P&H'f“g‘%f’éid {WP f@é@péloﬂkfaﬁom%x “%ﬁ Ir‘uhe“fH‘élr ({ents
(2000) 10( ke actﬂ}ia@dlbwhpsnwcaad@ﬁerh#asss@regytpedqmmmoﬂyrﬂyt&mdsandof t he p38
kinase is of benefit in controlling, reducing and alleviating many of these

di sease st dweteriablipopelysagchamdear y| - pyri do[ 2, 3-d] pyri mi di n- 7-ones, -7-i ni nes
and -7-thiones are disclosed as inhibitors of protein tyrosine kinase

medi ated cellular proliferation in WO 961 34867. O her

6-aryl - pyri do[ 2, Mogk]ipportamttyi, respradettsiaithe by plbsphsryttien dbeobegnscl osed as

' nhi gl tors sﬂgwg% Omseldlrz]i?e tiﬁle r]])?osd%ctllc?n of inflammatory cytokines, including TNF and
IL-1, and cyclooxygenase-2. Each of these cytokines has been implicated in
numerous disease states and conditions. For example, TNF-at is a cytokine
produced primarily by activated monocytes and macrophages. Its excessive or
unregulated production has been implicated as playing a causative role in the

25 pathogenesis of rheumatoid arthritis. More recently, inhibition of TNF
production has been shown to have broad application in the treatment of

inflammation, inflammatory bowel disease, multiple sclerosis and asthma.



WO 96/ 15128. 6-al kyl -pyrido[ 2, 3-d] pyri mdin-7-ones are disclosed as
i nhibitors 25 of cyclin-dependent kinases in WD 98/33798. Certain

4- am nopyyd §oRMsém di nes are disclosed as inhibitors of dpbygpeinhdt e
reductase 1n EP 0 278 686A1l. One aspect of the present invention provides

conpounds represented by 30 Formula | and Il (summary of the invention):

WO 02/0C.151.1 3 N\ \ X Al RI~-W-Z N '"X2 R3 Formula | 1 N\ \ X~Ari 1 R
~WZ N-NR8R9 Fornula Il or pharmaceutical ly acceptable salts thereof,
wherein: ZisNorCH, PCT/EP02/111101 Wis NR2; 10 X1 is O NrR4 (where R4 is
hydrogen or al kyl), S, or CRSR~ (V\/nere RS and R~ are independently hydrogen
or alkyl) or CGQ_X2 is i.s .ar or r vl R2 is
hydrogen, al kyl , INE@s alsp RB‘%&/’E’}H]‘BHH?F“ V‘é“}lﬂ%%y’d’ér%‘(ﬁh ?ﬁY influenza

het er oal kyl cepd321
et o7 02 | R herp S RBIR Kl i M"“’? O araoe) al kyl.

hal oal kyl , simplex analtype-2 (Hfé‘t/é«)mtqmecraml@sda )kymceﬂwpﬁaq qu
cycloalkyla et ergal k bst i uted o t ted

cycl oal kyl , \h%{’)er‘%’é‘fei& E’é{ml PRy S g@ﬂ%’ QB&%E\!‘ ocy yjlual kyl ,
RL2- S@- het gmeys! %ﬁ&rﬂﬁbr%wﬂﬁ{@sgﬁﬂm 5)\/\2@&@6&'6155,andlfb/lhotrﬁihaitlky| het er oar yl
or heteroaral kyI) -Y -C(O ere Y1 and YZ are independently

ei t her absemtn'nomgoranrsal kyl ene group and Rl ~ is hydrogen, alkyl, haloal kyl,
hydr oxy, al koxy, am no, nonoal kyl am no or di al kyl am no),
(heterocyclyl) (cycl oal kyl)al kyl or (heterocyclyl)(heteroaryl)al kyl; WO

02/ OC-59- 4 PCT/ ERfidhel 111G, frofiddsoyhuelv e monatyyd andayadroptigyd, and
cycl oal kyl al kyl, aryl, aral kyl, hal oal kyl, heteroal k C oal k
%ﬂw S, ani no,

al kyl ene- C( p))as/Ralolewmm@y P@hORWSIHM%@ﬁPOTéFRV‘F]“dHﬁf 6%93 o

nono yl am.ng I nonoal kyl am no, di al kyl am no or
NRsza@ mf V\‘Xh‘% ’%@g&t&’y‘ 0?@‘?55)))"5"%?25? O, 5 -C(ONR34, S(O2 or S(O) 2NR3s:
R32, R3a and R3s are i ndependently hydrogen or al kyI and R33 is hydrogen,

aIkyI cycl oal kyl, cycl oal kyl al kyl , heter al k 0 onal substituted
phenyl )or acyl: A@dxqoglamdlpq)@gﬁlvemelmq@ﬁ Bé/% HG‘PPé)masrt@ g’ndependently

hyd I b |,
nydrogen Pyl ekl G ‘fﬂﬂhk"ép“ccs““m&%ér?eﬁ% s alkyl,

aryl, aral kykrmatiyie) satikyis anctgtolblodbdn}dtmls Ksek e. gnétéxmé)dnyl'[healﬂamn}ﬁ, aryl oxy,
am no rmno- or di-al kylam no, arylam no or aryl (al kyl)am no) or R8 and R9
togetiﬁar f of#H00KAA N8 3 (where R82 and R83 are independently hydrogen,

al kyl, cycl oal kyl, cycl oal kyl al kyl or optionally substituted phenyl). 15

The inhibition of these cytokines by inhibition of the p38 kinase is of

benefit in controlling, reducing and alleviating many of these disease states.

20 Certain 6-aryl-pyrido[2,3-d]pyrimidin-7-ones, -7-imines and —7-thiones
are disclosed as inhibitors of protein tyrosine kinase mediated cellular
proliferation in WO 96/34867. Other 6-aryl-pyrido[2,3-d]pyrimidines and
naphthyridines are also disclosed as inhibitors of tyrosine kinase in
WO 96/15128. 6-alkyl-pyrido[2,3-d]pyrimidin-7-ones are disclosed as inhibitors

25 of cyclin-dependent kinases in WO 98/33798. Certain 4-amino-
pyridopyrimidines are disclosed as inhibitors of dihydrofolate reductase in EP 0

278 686A1.

One aspect of the present invention provides compounds represented by

30 Formula I and II (summary of the invention):




Anot her aspect of the present invention provides a pharnmaceuti cal

formul ati on conprising a conpound of Fornmula | or |l and a pharmaceutically
accept abhgy gafaikar . diluent, or excipient therefor. 20 Copppppgaifls For mul a
| and Il and their aforenentioned salts are inhibitors of proteln kinases,

and exhibit effective activity against p38 in vivo. They are al so
surprisingly selective against p38 kinase relative to cyclindependent

ki nases and tyrosine kinases. Therefore,3 conpounds of the present invention
can be used for the treatnent of diseases nediated by the pro 25

i nflammatory cytoki nes such as TNF and IL-1. Thus, another aspect of the
present invention provides a nethod for treatjng p38 nedi ated di seases or

conditions in which a therapeuti c? nount of a Conpound of
Formula | or Il is adm nisterqd toja patient in need of such treatnent.

WO 02/ A nS9-4 PCT/ EP02/ O1L10CR'§ e]L pect of the present invention
provides a nethod for preparing'the orrpgund descri bed above and
intermediates of Fornula |I' and Il"usefuR*therefor. i N~ ~ X ~Ar' R WZ N
XZ 13 5 RFormulal' N~ ~ Xy ~0 ~FR \MN% N \NRBR9 Fornula Il" wherein:
10 ZisNorCH, Wis S, S(O), S(Oz or Feym¥ali o o NR4 (where R4 is hydrogen

or alkyl), S, or CRSR6 (where RS and R~ are independently hydrogen or
alkyl) or C=Q XZ is Oor NR; 15 Ar' is aryl or heteroaryl; R is alkyl,
aryl, aral kyl, cycloal kyl or cyclo Ky X‘\orl R Wtogether forma

| eavi ng group or hydroxy; R3 is hidrogen, Rl kyAr cycl oal kyl ,

cycl oal kyl al kyl, aryl) aral kyl, hdl o yl A heterosl kyl, cyanoal kyl

al kyl ene-C(O -R3" (where R3' iswWhydiZzogey 2 MRW , hydroxy, al koxy, am no,
nonoal kyl am no or dial kyl am no), anjno, rTﬁnoaI kyl am no, dial kyl am no or
NR32- ¥3- R33 (where Y3 is -C(O), -C(nh?r@u,la-C(O)NRB4, S(0 2, or S(O) 2NR35;
R3z, R3a an | , I en or alkyl; and R33 is hydrogen,
al kyl, cycl gfa y ?[E%y'g?%ﬁg?%%ggkﬁﬂfgmg%ggoal kyl or optionally substituted
phenyl ) or adgtein:25 R is hydrogen or alkyl; and WO U2/ UC 45'| ~

PCT/ EPO2/ 11.11(1(~ 6 R8 d ~are independently hydrogen, alkyl, aryl,
aral kyl, cycl oal kyl, Zy‘éﬁg%fl I al kyl, heteroal kyl, alkyl sul fonyl,

aryl sul fonyl, -C(O-Rgy{iRere R8 is alkyl, aryl, aralkyl, cycloalkyl,
cycloal kyl al kyl, heteroal kyl, alkoxy, aryloxy, amno, nono: and

di - al Kyl ami no, aryl aniXids 6k N&’ ywhereiR/liy hydragen asrali), §. en@RIR ¢bget her form
=CR82R83 (wher e ' .and 3 ane independent | w_hydrogen, al kyl, cycloal kyl,
cycl oal kyl %Wdﬁfaﬁdpﬁ%ﬂ?a LY dYFEGEeT §f @gyBH’e%‘ . Unl ess ot herwi se stated,
the follow ng terms usgdsOortN®’;specification and

Ar' is aryl or heteroaryl;

R? is hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,

15 heteroalkylcarbonyl, heteroalkyloxycarbonyl or _R?.R?? where R*! is alkylene or
~C(=0)- and R** is alkyl or alkoxy;

R! is hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl,

20 heterocyclylalkyl, R'2-SO,-heterocycloamino (where R'? is haloalkyl, aryl,
aralkyl, heteroaryl or heteroaralkyl), -Y'-C(0)-Y* -R"" (where Y' and Y? are
independently either absent or an alkylene group and R is hydrogen, alkyl,
haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),

(heterocyclyl)(cycloalkyl)alkyl or (heterocyclyl)(heteroaryl)alkyl;



cl ainms have the neanings given below 10 "Acyl" neans a radical -C(OR
where R is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl, phenyl or
phenyl al kyd owbRssy n al kyl , cycl oal kyl, cycl oal kyl al kyl , apgrepemh@l kyl are
as defined herein or nore specifically those of the specific conmpounds
listed in the encl osed tables or being described in the exanples. It is
understand that these radicals can be grouped also in a group covering only
such 15 radicals but of the first or thg second priority application or of
both priority applications. Representative exanples include, but are not
limted to fornyl, acetyl, cylcohexylcarbonyl, cyclohexyl nethyl carbonyl,

benzoyl, benzyl car bony | ’ | am.ne jcal
NRAOR where R i K ﬁﬁ?‘g’ é"é}e&é@‘»Zﬁ%’ﬁwfk%?’gfﬁgﬁ‘es“?@@&‘?séﬂl’ al kyl |

cycl oal kyl , hAyatk@ahdtytoalkkl cyararyy lalkgtenphe(@)-RF kiptheydR1'ds hydrbien, ,
cycl oal kyl, cycloal kyl al kyl, and phenyl al kyl are as defined herein or nore
speci fi cal | $ikykhbydrosy, allkpxyspaiaps meneadipyningor diadldamine)(3RIne BPsed t abl es
or being de i i ATRIRBE. 3R | St t  hese radicals
can be gr ou%eﬁgfagﬁ%dd%}lﬁg&éﬁéup covgr iﬁn k‘g}ﬁ#§q}§&%h@@di cal)sotbut of the first
or the secor@(MERP iS0D),toy SPENREAR’D R3‘gancm ’lact independeittyhydopdencat | ons.

Represent ati ve exanpl . es i ncl ude,  but e not limted to farnylam no,
acet yl am _no?lkbfkrFE‘B%%X‘?/f’bﬁ‘gPﬁ%ﬁﬁ(yéﬁVﬂ@iL&EY‘&%&&PFI:‘%E Il?flie-“@ilf%ﬁyl ani no,
benzoyl am n I“QEH§¥W§§PE§QM49 )gpmagnd the Iike. "Al koxy" neans a radical

-OR where R1s an” a efi'ned"herein or 30 nore specifically those of
t he specific conmpoundR’ isitytiexgen or alkygl; emd| osed tabl es or WO 02/111i~s9-1

PCT/ EP02101111C 7 bei pg deseribed in the exanples. . It jis understand that

these radicals can beﬂgF effe &t BGFF“QYBV@BEBEG§%%ﬁﬁ§’gﬁﬂy’such radi cal s

but ofg the F{dSAkAr cycRAISAHR IhdberbRk Y1, xlk%mfbxg}a,taryrguﬁan ,f-dzg?imsbrl ority
an

applications e.g. lmethoxy, et hoxy) propoxy, butoxy the l[ike. 5 "Al kyl"
means a | i néuhers BE s alkgdanybacatiyl eqycldalion soalobblatledi heigrogkylo Alkoxy si x

carbon atons_or a branched sat upated nonoval ent hydr i cal of
three to si &YEYpdH: BRECY %pcé&%%’i a,r?légxfrroy&taﬁglgaéﬁgl%@ﬁg) ér;a)lgci fic
conpounds | hsd RUdgBtheNRARCICRY (Wakt & &1d Ib*’éia&gindwabmgdwdmogehe exanpl es.
It is understand that these radicals can be grouped also in a group
covering onklkykgg¢loalkyd @mlqallﬁmlk:ﬂmr@pnwélyfsnggttufsd pherylsecond priority
appligation or of both priority applications, e.g., nethyl, ethyl, propyl,
2-propyl, n-butyl, iso-butyl, tent-butyl, pentyl, and the |ike. "Al kyl ene"
means a |inear aabtheRrispectdfvial ;ﬁegenhmdmmgh@ﬂdesaadbmhaoémme to six carbon
atons or a branched saturated dival ent_hydrocarbon radical of three to six
carbon at onforsnlationsompasing pcampyurdfForaula or 15 arda pharmagesiisalhys |isted in
15 the enClQ&%ﬁmBﬁQ%ﬁﬁnoihQﬁiBgmgﬁﬁﬁﬁkmﬁgkﬁn the exanples. It is understand
that these radrcals can be grouped also In a group covering only such

radi cals but of the first or the second priority application or of both

iorit licati ,.e. g., hyl ., eth , .2, 2=di met hyl et hyl ,
pror Ly v oot e e o TR TS, BNV eng Bz ey e
" Al kyl t hi 0" jlg{‘a??in;s t@{}%r%f@ir??ih?%§@n%%1?it%ffe&i\?énacﬁlvﬁy :agﬁﬁst Biimggoabove or

nore specifi se o e specific conpounds’|Tsted in the encl osed
t abl es or bahsyaedwrsubpitingly sdiecties aggihs p38 kinasesrelatidents tysl-t hat t hese

the firet ofepmedudibie Siiorst ket cereiireototarous Al sty © *
appl i cat i ongpnflon AP MEd Rirdhe REAMAEATUf Aisedses Picaidd By the pooit yI thi o, and the

like. "Aryl" neans a nonoval ent nonocyclic or bicyclic aronmatic hydrocarbon
radi ca$ or nuflammptery ¢ytakdndsysuchasBNEfand He-1s gdob.fanethep aspsetrefshe i sted in the

encl osed tabl es_ar being describ i he. ex ty. erstand t hat
‘ these radi cﬂ?eﬁtdﬂveﬁlzloﬂgﬁcl}’b‘ied %{@804 ﬁfzfeﬁ‘r“}i}gﬁg%g‘i‘?ﬁeﬁgd lsgéﬁeg%guch radi cal s
but of the foh&itiosPinGihit{L theapenttany ieffeétive saffiint 6684 Compoiinddf both priority
applications which is W U2/d ~al ~ PCT/EP(12/011 (I C optionally
" subst i t ut ed Fomaieladred dhis lagmigistered fea pationbinenesd 9§ spah iEsatmentpr ef er abl y one,
two or three, substituents preferabl y selected fromthe group consisting
of al kyl, hydroxy, al koxy, hal oal kyl, hal oal koxy, Y-C(O-R (where Y is
absent or an al kyl ene group and R is hydrogen, alkyl, hal oal kyl,
hal oal koxy, hydroxy, al koxy, 5 am no, nonoal kyl am no or di al kyl am no),
het er oal kyl, het eroal kyl oxy, heteroal kyl am no, halo, nitro, cyano, am no,
nmonoal kyl am no, di al kyl am no, al kyl sul fonyl am no, heteroal kyl sul fonyl am no,
sul fonam do, net hyl enedi oxy, ethyl enedi oxy, heterocyclyl or
het er ocycl yl al kyl or nore specifically those of the specific conmpounds
listed in the enclosed tables or being described in the 10 exanples. It is
understand that these radicals can be grouped also in a group covering only

b1 - ., o -



. where Ra is an a

specifically those of the specific conpounds listed in the enclosed tables
or being described in the exanples. It is understand that these radicals
can be grgy g 84450 in a group covering only such radi cal g-pgpofiigshe first
or the secon prrority application or of both priority app?ications, e.g.
phenoxycar bonyl. 25 "Cycloal kyl" refers to a saturated nonoval ent cyclic
hydr ocarbon radi cal of three to seven ring carbons or nore specifically

t hose of the specific conpounds listed isn the encl osed tabl es or being
described in the exanples. It is understand that these radicals can be
grouped also in a group covering only such radicals but of the first or the

second prrorrty ap catro [ or :

PCT/ EP02/ 0111i 1YY aﬁB{&‘Ff SRERS éheeprﬁse‘ﬁ ‘“Vg 4ot rw‘ldes cycﬁ‘%@ut y?’%%i}% ohexyl ,

4-met hyl - cygé @&ﬂFUdndsQin:ribB@ abdveaand' 1@¢ﬁh&ﬁit&ydf$dfmhla Imand 8 asefldi cal - RaRb
kyl ene group and Rb is cycl oal kyl group as defined herein

or nore spabekfaral |y those of the 5 specific conpounds listed in the

encl osed tabl es or being described in the exanples. It is understand that

these radicals can be grouped also in a group covering only such radicals

but of the first or the second priorjty pl isglati on or of both priority

applications, e.g. cyclohexylrret:ib e TARe. "Substituted

cycl oal kyl " neans a cycl oal kyior ad]lcal fined herein with 10 one, two
or three (preferably one) ring g n-al i ndependent |y repl aced by
cyano or -Y-C(OR (where Y is absent or an al kyl ene group and Ris
hydroden, al kyl, hal oal kyl, hydroxy, al koxy, ami no, nonoal kyl am no,

di al kyl am no, or optionally substi tggrashfhenyl) or nmare specifically those
of the specific conmpounds listed in the enclosed tables or being described
in the exanples. It is 15 understaneth t Kée fadicals can be grouped
also in a group covering only suck radj ca buBTof the first or the second
priority application or of kgd®h puyori i cat &ons "Di al kyl am no" mneans
a radical -NRR where R and R"theﬁbnddﬁtly NBpResent an al kyl,

hydr oxyal kyl , cycl oal kyl, or cycloggp% Pgﬁ group as defined 20 herein or
nore specifically those of the speci gia npounds |isted in the encl osed
tabl es or bgingidescribed in the exanples. It is understand that these
radi cal s can be grouped also in a group covering only such radicals but of
t he fi0rst or the seco#dds Prordrii y appl ication or of both priority

applications. Represe \, es..include, but are not limted to

di met hyl am no, net hyl g\hfy# ﬁpﬁﬁ% g:i) (1- met hyl et hyl ) am no,

{ met hyl) (hydr oxynet hy k) @srronNR“ (Wh&E Rhwwd)r&creatdmmy@rrs nér, CRR® (where

(cycl ohexyl) ethyl)anlno cycl ohexyl) (pro yI am no,

(cycl ohexy| Reand/R} anedndepen 1M@de€7@PbﬁEﬂ PREERY| ) (et hyl ) ami no, and the

| i ke. "Hal 0" neans fI&oﬁE@ Ebg brono, or iodo, preferably fluoro and
/EP( L2/ 01

chl oro. WO 02/ OC~S9~ 10( 10 "Hal oal kyl " neans al kyl
substiguted with one o' ¥oig csherraaryldi fferent hal o atons or nore

specifically those of e specific conpounds |iste h ed t abl es
or being described i an{:’é alkybresYlearallyl, CD’Sloﬂlrlféﬂe?rscty&‘%Gh‘tyf?i]fﬁt‘Pfgg radi cal s

can be grou LQ only such radicals but of the first
5 or the seggggééﬁﬁgr$fﬁv%5ﬁﬁﬂ?§? g&&gg,of both priority applications,
e.g., -CHzCl, -CF3, - Mydroeﬁtm@@layclaaﬂdylt tieldalkygalkylHerydrasalkidyl * nmeans an

aIkyI radi cal as defined herein wherein o t of t ree hydr ogen at ons
have been ré@lloal&!d hﬁﬁef%ﬂléyls%ﬁ?qlkﬂeﬂ¥ylFﬁ%'2§Q%c}gﬁ t('T"E}erg ’ %F%m t he group

consi gting gg"@nd R are both
i ndep§¢1dent kyI %oxyb IQ%’%RQEHT(( or 851(1; l(%‘a n@op&aﬁ?’la‘}mh?? Oif not) and
-S(O nRd (V\/Iimmealkylammm dladkyelgmuno‘ ordWR G- Y eR?)(WhWIEtYl i h@(@hd@(@)@indr ng that

" the point of attach hoalk adi cal u rbon
atom whereifa @Nﬁksfﬁ + 6 §k18)§g/ X ?Qk g’%%rﬂ‘oehﬂ'f‘ epegfl?{' Oh)gl kyI, or
cycl oal kyl al, anBR 30 Jdrogh€alk @*quté wldafkyeakyl, Kétrealkhyst ogen, acyl,
‘alkoxycarbomlj?ﬂ,ll aIkyI f@ré§k [ oal ky cycl oal kyl al kyl) aIkyPsquonyI
anlnosulfonymnomﬂhombdnU@dpbﬂNﬂ)@m&mbsulfonyl ami noal kyl , nmono- or
al kyl am noal kyl , hygr.o 0 | kyl , hydroxyalkylsulfonyl or
alkoxgélkylsulfonyl; ﬁﬂ& ﬁ&§'°ﬁl?%§%h’égﬁis hydrogen, al kyl, cycl oal kyl,
cycl oal kyl al kyl or optionally substituted phenyl, and when nis 1 or 2, Rd
is alkyl) cycloal kyl, cycl oal kyl al kyl, optionally substituted 20 phenyl,
am no, acyl am no, nonoal kyl am no, or dial kyl am no or nore specifically
t hose of the specific conpounds |listed in the encl osed tables or being
described in the exanples. It is understand that these radicals can be

grouped also in a group covering only such radicals but of the first or the
second prrorrty applrcatron or of both prrorrty applrcatrons

T T ] LT LY [T T T 1



hydr oxy- 1- met hyl propyl , 2-am noethyl, 3-am nopropyl, 2-nethylsulfonylethyl,
am nosul fonyl net hyl , am nosul fonyl et hyl, am nosul f onyl propyl, nethyl am no
sulfonylqﬁébM&uﬁmethylaninosulfonylethyl, met hyl am nosul f payepsQARYle and
the 30 like. WO 112/ (1 G-a9~ PCT/EPO2/111 | 11fi 11 "Heteroal kyl carbonyl "
means the group Ra C(=0) -, where Ra is a heteroal kyl group or nore
specifically those of the specific conpounds listed in the enclosed tables
or being described in the exanples. It i@ understand that these radicals
can be grouped also in a group covering only such radicals but of the first
5 or the second priority application or of both priority applications.

Representati ve exanpl gs i nghbude acetyl ax t hyl car bonvl

anmi nonet hyl car bonyl , g 35‘2&/?8)2 ,PE'-‘%“ﬁ%?(‘P{ 08 'btazkrﬁf-f ly?r,alkyl’

2- am no- 4- me{ydik PEScsHIIAKY, haadalikiye alliykaifomd! ayRalfbyylox)O)Rans t he
group Ra O, wher , i s a heteroal kyaimgr oup or nore specifically those of
the speci fi ¢whaeBounaiyl, eyl adalkyl, ¢yedoatiend| eystoglkylakdsheteroatkyb alkeyydescri bed

in the examples. It.is_underst t ot - i gped al so
ina gr oupng@@%yi’ AT PPNE At cﬁ%ﬂpﬁ%ﬁlgob%gﬁg?ﬁ@%eﬁ? !(?lg?ﬁ%}ﬂt% %glrgecond
priorigy apghd RatdepihePfordf =tRYREgivhere R’ ampRPicsaindopemdertbphirisegenat i ve
exanpl es i ncl ude (°|ve- C(=0-OCH-0O, and the Iike "Heteroal kyl oxycar bonyl "
means the gabkyp crelogkyioryclogieylalkibor aptignally sybstiptedPReMdky group or nore
specifically those of the specific conpounds listed in the enclosed tables
or being described in the exanples. It is understand that these radicals
can be grouped alUifesk Bth2ris® stated oie folivgving teyms usdd inakk spabifichiion arfd t he fir st
or the second priority application or of both priority applications.

Repr esent at iclamehayeghe meppipgyugi¥em bedewi yi oxy- met hoxycar bonyl (Me- ¢{=0) - O 20
CHz- =0)-) and i . r, "WHERAR drBRaY n clic or

bi cyc (ﬂ: radi cal é‘w@ r%%l%ggrﬁénag g??))rgs’ v\havi nzsg% I eaé?kglﬁgy%@%gg%/i cring
cont ai ni ng epepalkwalkybmpheiyl@e phénytplkdtvereozt olkyl, sytloatkpld cycloatkWalk@l, or S,

the remaining ring atons being C, with the understandi ng.that .t.he
at t achment &gﬂ aberxgyialkyléirwt@?%% b‘?r"%“a‘tﬁ”&?{F SBﬁcﬁfPeca@?é%b‘ﬁe_ gt}§§p_ﬁ?l fratic ring
or rmore Spe%?&BSQ{GASMis{eﬁgﬁﬂ?eﬁgncﬁQ@d aeﬁgbib&nggégeﬁyem thé st#ebled 1tive encl osed

tables or b scrib the exanpl es. i's understand that these
radi cal s camnbesgndtipethesd mdicals can e groqupedaler ingygronp gosaratg andidsushl s but  of

the first or th ecqond priority appli.cation.or. of b priority

appl i &at i onsr?é‘q‘ﬁ%gﬂ‘fé{?é?eoﬁ?sf/?r #‘? %OﬁgpBB’E‘W&RB‘I?WOBSﬁgff’&ﬂlpganlgyndependent ly
Wi th one or Jpfi&idHOSRéJrbRAtative SthnitfI&y iREIABE, buPAre nof lifived saHogilyt,uent s,

sel ected frontal kyl, hal oal kyl, heteroal kyl, WO | 12/ UC~~9~

PCT/ EPU2/ 01 katdtly!, t@ichyekytoarhonall, kpslghexiykneshyloarbenyl dhenzgnenaylcagpoayl,
specifically thrgezlgk of the specific conpounds listed in the encl osed tables
or being dePfit %n the exanples. It is understand that these radicals
can be grouped al‘9@yidhifAc’OMmeAHR aGa¥iEAliINR OIDYR, suedie RAG inaksgenwr atifyl,t he fir st
or the second priority application or of both Pri ority applications. Mre
speci R0cal | yangdReisthydragaetadkbagyploalkybicyelealkylalkyl.iphepyior pheralvk o, pyri dyl ,

furanyl, thienyl. hi azo i i I ' Lo b dTA G .
1 ™ S A58 M P AR g b RERL e RcRMein

t et r ahydr obegizadre kpetytically 3d2e 0 thespedifit cornpands lisead ai the endlesedomblet hi azol yl
benzotriazol yl, indolyl, isoindolyl, benzoxazqlyl, quinolyl,

t et r ahydr oqL@ﬁh@lﬁgrﬁiiﬁqﬂhegé’é]mer?éP‘FP}\)/es-llé)‘sb’é‘HE‘iSWng%éfll?g‘? raﬁé“ﬁiﬁ @BP5z0l yl or
benzot hi enyl ,__ i 11 ol 1, 2=a] = RYEL HLAV 0 H 3 i nd t he
derivatives %r Riéégg%%.zo 1[1hég@ﬁ@éﬁ%{)ﬂ&%%Hnghgﬁlégg\fgitﬁ!f%%%%ﬁn%a is an
al kyl ese gr optiorapdppgReatisn er dfedodr préoritly agplmapomss Rigpiésertdtiveexamples nore

specifically those of the spec¢ifjc conpounds listed in th ncl nsed tabl es
- or being des®fiugedut preineblimaed iy élé‘:‘.m’)ﬁ‘cl’ aFestylﬁWd'é‘?“Qf&%extyﬁcﬁfeb‘{“ﬁ 5se radi cal s

can be groupgd: gl %Qldh@xﬁnﬁﬂﬁ’i‘-@arfﬁ@f{ﬁﬁlinﬂﬂ) emz»s#aﬂm,roeﬁim@k@o@m%, the first
or the second priority appli'cation or of both priority applications, e.g.,
" pyridin-3-yl aedtthg like.i m dazol yl et hyl, pyridi nyl et hyl,

3- (benzof uran-2-yl)propyl, and t.h ke, "Heterqgal kyl i e

cycl oal kyl " means '%LI&B%I BEIRA ra‘#‘&%i'b?l whee ?‘2‘? ?ﬂgg(y%s %egllr?%la Irlllgr\tr\é#e?rei n one,
two orzt hr eepfayipesieiBall B offthd {Rciedonipolivds Ifsesd ifahe drVsed esblesioepl aced
with a heteroal kyl group with the understandi ng that the heteroal kyl
radical is attached to the cycloal kyl radical via a carbon-carbon bond or
nore specifically those of the specific conpounds listed in the encl osed
tabl es or being described in the exanples. It is understand that these
radi cal s can be 25 grouped also in a group covering only such radicals but
of the first or the second priority application or of both priority
applications. Representative exanples include, but are not limted to,

o



WO 112/ 11(n59.1 PCTI EPO2/ (111 (11~ 13 "Heterosubstituted cycl oal kyl" means
a cycl oal kyl radical as defined herein wherein one, two or three hydrogen
atons i nywé @&Mghoal kyl radical have been replaced with apsppfidiugnt

i ndependent |y sel ected fromthe gr oup consisting of hydroxy, ﬁoxy, am no,
acyl am no, nonoal kyl am no, di al kylam no, oxo 5 (C=0), i m no, hydr oxi m no
(=NOH), NR SO02Rd (where R is hydrogen or alkyl and Rd is alkyl,

cycl oal kyl, hydroxyal kyl, ami no, nonoal kyl am no or di al kyl am no),
-X-Y-C(OR (where Xis Oor NR, Y is alkylene or absent, R is hydrogen,

al kyl, hal oal kyl , al koxy, am no, nonoal kyl am no, di al kyl am no, or

tional l bst,i t k S(O"R (wh
opt oLl Y BuRELL O AR a0, Sybaih b b sl R (where
cycl oal kyl) ofompédabkitl 2eroup coVrin@rvaly duch whBEdl$ bt tihenRYybdr Be setohh@ nyl, and

- when nis 1 or 2, Ris alkyl, cycI oal kyl , cycl oal kyl al kyl, optionally

substi t ut edppﬁélmﬁppllctahp@@ypf befhipRerityzpplications e. °nﬁﬂR§h¢WP'{§'ﬁ¥ho or
di al kyl am n i |y those of the specific conpounds listed in
t he encl ose ro?;E n&?"o?%éf%g éscribed in the 15 exanples. It is understand

that tshese radi cahKkyPafedi adineueturates thonovalegydmcamonradical @fibye such
radi cal s but of the first or the second pri orlty application or of bot h
pri or| ty app §i€srbomatonRas pdsaiched sapraied apgyoxal eFH&ldEfeFé“b%‘JP igpleof not I i m ted

to, 2-, 3-
or 4rret hanetshgigef ér? g%/ng&dgaﬁg&g{ﬁ%hew e Speﬁlgm? %yethlogi%éhg er aﬁ@mﬁﬁ&
4- hydr oxycy tikedaxyie enaﬁsea-tabtemd;eedgﬂesmyﬁedon the examples. It is understand

4- et hanesul f onam do- cycl ohexyl. "Heterosubstitut edﬂi}; ‘ik(éfd | kyl " means
a radi cal RHRbthegiadica aFQeﬁf%F%?@%Ub%EFOPBFQWW f%&ra f’ 4 " and Ro

| S an gl ky! 8Phe L 6E Ble REofBrfortP 86b eaﬁg.{byofttgﬂg Sty PBliCREAL Elge, conpounds

I|ste in the enclose escri exanp

under st and tizétyl, tdﬂgd@mpyjl, Eak@yd:,anbxhgl gbdumﬁdteaI-MyQﬁentyﬂ ancguhedu;kecoverl ng
only such radical, t of the irst or the sec riorit | i cation or
of both priority éﬂ‘dr Gngafmeghsa meﬁét“@l" (,‘F &aj«mt%ggr haa r%‘}[ %‘”@BEP%& ed
nmonoval ent  gygl k&bh AorhsUr abrihsd Edtﬁgteﬁtcﬁment‘P@@OEMBoﬁ%léa'l Bﬁth?éeom is N

and the remaining ring atonms are C or nore specifically those of the
specific cotnpsmnahbom awmscrimore kpecefially thexse bh thespewfic gompeundg lisied ér i bed i n

the e rrple erstand . tha e radi,cals can be

112/ (gf i - ( s é?ﬁﬁﬂﬁglgi?ﬁ ?E?L%d‘isﬁnb‘?% %e’éﬁ%eﬁ Irlut 1§u59e6§}ﬁn%t61€\/®1fesf?g only

such radi Calra?h&!ktcaﬂfbetolf'@uﬂeﬁraﬁb19'21 grdlH O%Q&leorﬂpls@dﬂ fadlicaldPut 6fethé Gikstor of

both priority appli cations. Representative exanpl es include piperidine and

pyrrolidineor tmcmnd@mhw 4dpphisation er of Hothy pricsidy applications.e.at. éethidencar omat i ¢

cyclic radig [ atoms i)n c ne i atons are

heteroatom; @gleg& %fdf’P%HY‘ﬁﬁ‘%B“eo?m%&S ﬂﬂg?lgr%%egte‘;ﬁ“f/l ?egger fromO to
t he rengbmypage Jan@thealikyys bei ng C where one or two C atons nmay

opt| onal Iy be replaced by a carbonyl group or nore specifically those of

the sHecific corrpéUﬁ’df@lq imgaag airadicd eSR thersR ds apdkssdlefined #h9vE8scri bed in
th | d al
10 S o PR A et DR, A AP 0

priority appkingatscibedin thie eh@hbleprlt Rruntiyrseapd thac &tesconﬁhcalﬁftan fbet erocycl yl
ring may be optionally substituted independently wth one, qr three
subst i t uent STAPedalsedn & SEPLOKSANE QY ehe I\r?‘ihcalﬁé?'e?fda? figsf or WSISBCO“Ql tro,

cyano) cyan : y%,n I kyl am no,
a)r/al ki/l ylS%ﬁkﬁgy ap&p@@“%é?ééﬁ I St%ggémﬁ&mg@qa rhé’th?ﬁﬂn@oeth%{lﬂ) Kydr ogen,
al kyl 25 hal oqalrdwllthxohyuhyhb(m, g likei s 0), al koxy am no) nonoal kyl ami no,

di al kyl am no, tj,onal |y substjtuted is Hor alkyl
- -al kyl>/ene ofe) Ra s lePéeaP%%l‘Eo%vﬂlFF“ m@?‘g'FF?\é{ %%%CR’& MG,y gy ogen, yal) kyl or
hal oal kyl, ggrogarbéﬁ‘?'adﬁ:a] 8f ﬁlok&gﬁ%@ag%bye SMHE S8R T Qonfidids l1lSt6H in- S(O) AR

(V\/nerenls n integer fromoO such that when nis O, i's
" hydr ogen, altqutnclqsyd:tablﬂsloyIb¢lng|dcsr>}rble(bai the lexarkples. Imsdmdtreﬁanchthasth;se)r 2, Ris

al kyl, cycloa am no am,no

di al kyl am nJa%Fe}i?lﬁnc%o‘dPR@ﬁ %?0 lﬂﬁrfé'o‘épp(éovcpfltgﬁl:yfufrhrdgéc ?ﬁg%ggn%tl fic
conpogpds | igttiRtketshd preorRpapsieatdon @bd)ﬁﬁ"tlpgnmlyfagpﬁﬁi;@hs hmthlm t he exanpl es.
It is understand that these radicals can be grouped also in a group 25
covering only such radicals but of the first or the second priority
application or of both priority applications. Mre specifically the term
het erocyclyl includes, but is not limted to) tetrahydropyranyl,

pi peri di no, N nethylpiperidin-3-yl, piperazino, N nethylpyrrolidin-3-yl,
3-pyrrolidino, norpholino, thionorpholino, thionorpholino-1-oxide,
thlonDrphollno 1 1-di oxi de, 4-(1,1-dioxo-tetrahydro WO I12/U nl S9.1 PCT/

A AN A A A A M



2H-t hi opyranyl ), pyrrolinyl, imdazolinyl,

N- met hanesul f onyl - pi peridin-4-yl, and the derivatives thereof or nore

speci ficalhybflene of the specific conpounds listed in the-EppdRAseR t abl es
or being described in the exanples. It is understand that these radicals
can be grouped also in a group covering only such radicals but of 5 the
first or the second priority application or of both priority applications.
"Het erocycl yl al kyl " means a radical -RaRp where Ra is an al kyl ene group and
Rb is a heterocyclyl group as defined above or nore specifically those of
the specific conpounds listed in the encl osed tables or being described in
. the exanples..|lt.is U . . | ed also in a
group 10 c o1 By (Sgtrlﬁsg} qlZ%d(s: 58%%3 ?%ghs&l@ﬁ@%oérarﬂ%%% ?sru(sﬁ?é?l(t)s? B{ éégf%‘l cond
priority apghd,ewdopthrer, setstituents ppeferablytsgleagef/fiosmthe@nsup engisting of

. tetrahydropyran-2-yl net hy

|, 2- 3- pi i di nyl )
n?hg%/l . 3-( 4aligk, hyqiropy,rpélfcaily, lpﬁlqal%r:l) k@ﬁlgal}qu?{y;ﬁflda/%RKwkge Y is absent .or art\
erocyc - WO
yar oo s RERE BRI X i Bldbaen, TREThaRRUSA éloalBy HRardIE BRGRY

cycl od kyl afir@g moposikylamine apuidk{lamiio)yhetdroakyloheteloelkymagi fi ¢ compounds
listed in the encl osed tables or being,descri?eq in tge eia ples. It is
under st and h#groatkylaming.alq, a1teo, exanopamino,MeamRlkylarino, dialky, %’rﬂrn’gocoveri ng only
such radica | SRRONGBhARIdo! e@RRInk&iBLy,0n or of
both priori %@ygg%?’%%’%‘i:ﬁgh’?‘é@%lﬁg{s‘él?%?ﬁ/c| yl') (het er oar ylé?'gl ké;;; ym&*ans an

al kyl radi cathylshedieky) heterocelyhgdateyecychl iyl dranerelspentficadly(thesedf vhiet h a

het | d t ey oay y! . Lfically th f th
peci 1 o conmstrorufet Pree undee bt peoe LRt S e cr fbed i n the
exanpies. | bxdrplbd1 866 Shadistadd bt ﬁm@&%ﬁdibﬁﬁikﬁﬂbégt‘éﬁ?e&ﬂscgfnwgi@dp also in a

group covering only such radicals but of the first or the second priority
appl i cat i oncoveriog obbit suchradicals but f pieifirsitdréhsseceied prierity @pplicaipn ppops

cycl oal kyl " ans a spiro.radical consisti.ng of a,cyecloalkyl ring and a

het er ocycl i RO RROTHY ¢ h@%l‘&‘??s_r M‘Heﬁ%e\?ﬁcﬁﬁ_%tq%egnﬂyﬁﬂ%g%%g’sb%hsaﬁotthe two rings
havi ng onl y1;3fiRd ¢&phesly] XHsfobReryD ebx yphdryLINRustopiengt, 2pdi ng that the

poi nt of attachment of” the heterocyclyl spiro cycloalkyl radical is via the

cycl oal kyl diflugropheayls bingphthlg2-®aphthy, anstk the demirasives hererfidr ogen at oms from
the s carbon ato MO (12/ (3Gt sl - | / : t he
cycl ogﬂiyl radi ca rﬂ]?’g rrg%a]‘\ c%eré&v%lfﬁRaWtﬁeé?g}%g‘g%fg %éfé&gﬁgé%de i ned herein

Oor nore spegidré Wlmangmte of the Bpecsireainipcundohipedindie baciosed tiblesdre encl osed
tabl es or being described in the exanples. It is understand that these
4]

radi cal s caheing dgscaibpéin e sxamples, lgis dogerslané riahtpessiagicals 6An Padi cal s but of
the first %ro%gg%iﬁggﬂ‘géx%ugrwéﬂ onRPBlch GAdiEAL LA of Me égﬁ% e h{/&rghay

appl i cati ons, optronally substituted w r oxy,
hydr oxyal kylpriofity applictionrod e bsthegiotitycapplivatidnesez. pheriokg. speci fic conpounds

listed in the enclosed tables or bein scribed in the exanples. It is
under2? and that tHE¥exYaHwm3 @@éﬁaﬁﬁg@g&éfﬁﬁhl%rq 12 %5108% ST E%ri ng only
such radi cal - f [l Sbei M iHRehé¥scRRble €6t bedie Or of 10
both priori tséecgﬁro%ﬁllgégc%sigggtsﬂc %&gﬁ%fé@ﬁ?@?ﬁﬁﬁ%d but ear eS not limted to, for

exanpl e, 1, 4estiribrdapihe ekdmplesidciamngerytand thaBthdscaradicpis cafi e Blagpedialss- yi |
2,4-dione-1,3 diaza-spiro[ 4. 5] decan-8-yl - di oxa- spi ,o[.5..5] undecan-9-yl ,
( 3- hydr oxyné# ﬁﬁrouﬁ-%‘;‘?’mﬂ %ﬂﬂwi&dﬁ%ﬁ% Eﬁtl qfdf}%gfos]‘ 8'?1%‘85%1_ pgpbf)?g]and the Iike.
" Hydr oxyal k%kéliéﬁ'ﬁaﬂ%r 8fbcth b¥brifyadhhdions edebherptybabaiyl, substituted with

€
15 one or no preferably one,” two or three hydroxy groups, provided that
t he safre car bon &Cyniodikel mfsrs toarsaturated monpealens spclipiidesopripngagicdr nor e

spect i cal | elfiost Qled % SRESHI bnsio TRRRy Witk 6k phic encl osed tabl es
compounds listed in the enclosed tables or being described in the examples. It is
understand that these radicals can be grouped also in a group covering only such

radicals but of the first or the second priority application or of both priority



the exanples. It is understand that these radicals can be grouped also in a
group covering only such radicals but of the first or the second priority
appl i cat iypd o9be49s 20 both priority applications. Represenp@hhy@mﬁ&%nples

i nclude, but are not limted to, hydroxynethyl, 2-hydroxyethyl,

2- hydr oxypropyl, 3-hydroxypropyl, 1 (hydroxynethyl}-2-nmethyl propyl,

2- hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,

2- hydr oxy- 1- hydr oxynet hyl et hyl , 2, 3-di hydr oxybutyl, 3, 4-di hydroxybutyl and
2- (hydr oxynet hyl ) - 3- hydroxy 25 propyl, preferably 2-hydroxyethyl)

2, 3-di hydr oxypropyl and 1- (hydroxynethyl) 2- hydroxyethyl. Accordi ngly, as
used herein, _he_tern1'h dr ox is u to def a. subset of

het er oal kylapﬁbfﬁﬁ‘ﬁ? -B)» &Y PW@pé‘ BY%Ob"rﬁﬂsclf ﬁ\‘élaﬁlrﬂfzf o‘f‘?'\‘iboi'ﬂ‘ﬂn%ﬂdl y
associ ated piiReit in synthetic organic chemstry, i.e., an atomor a group
capabl e of being displaced 30 by a nucl eophile and includes halo (such as
chloro, bronmo, amicicatglalkyl” Weafd faliical FPRIRGHERGAS 4d dlkylend group

al kanesul f onyl oxy, arenesul f onyl oxy, al kyl carbonyl oxy (e.g., acetoxy),

aryl car bonydnd>Rb xsmpdyhlchylygrommsydlafmd hereirf d)nmomrspemamwhbmqﬂtlwy) aryl oxy

(e.g., 2,4-dinitrophenox O-dineth no, and the
i ke, 5pr ef eﬁpﬁ‘Bﬁ(j‘ cempAnls g‘ﬁ&ﬁg B@cﬁ“f:]ioé% ‘Ia9leé9’éh"d¥¢ Q%/ F‘n

" Monoal kyl ?Snlﬁ iical ¥la o roxyal kyl ,
cycl oal kyl %&%lesgrt &ISE@Gt ﬁé'ﬁeéglgﬁ é%‘ge“?‘.dr?e%&é VaZdo‘(‘)lr amg specifically
t hose of t@ve@@oﬁ]ysum@maﬂndst ofi the éaismntltersecmmﬂdamaishw arofbei ng

described in the exarrBIb is UE’?‘ ta d th 1ese radi cal s can be
grouped al stE?”I‘H"%mé[ %‘BO%Frgn’gfyS 8};1 ®ut of the first or the

second priority %Lthﬁéh'c?aoakyl@fméags QQS/&’Ioﬂk%rlorratlfﬁc){] a@,mhhs@ﬁdraﬂsmtre g.,
met hyl am no, (1-nmethylethyl)ani no, hydroxynet hyl am no, cl | am no,
cycl dBexyl rmtehwcam theee (pretaraifp pe)einghydnogeo, atcamjm@m@nrim repl@pq Bhal |y

substituted phen S ring which is 0 tltuted
independent‘I){fj‘ %l’ﬁY ﬁ@g’?(“&ﬁfewé%ﬁ%sf?[t‘%éﬂt ylwgglppa%qm nﬁelydg ﬁm/o 15
substi tue”tfﬂkflehﬁﬁéll?ﬂ flyz] By, Aol C4iinG ONEAGHItyIemidb, dibikylamihiy,droxy, al koxy,
hal oal kyl oal kox et er oal kyl) halo, nitro, cyano, am no,

met hyl enedi eptipnalky M@wm phzyyl) ahdlotﬁc%PﬁClﬁﬁaliﬁbﬁhéS% dhe spesHid y t hose of the

cxampl cs. 1 orEoLR i ot Prele e Riie P Bhrelteioain BRAIBRR T J-0C7, ",

grounsc OVerthﬂlﬁrs@dﬂd}théiume i 4od#h BUirowkdalisotia grougsdovering belysecond
priority application or of both priority applications. "Pharnaceutically

accept abl e wdisrlsibuhef theiasior the sesndmrionity appiicatian prtfoeth PROEY epar i ng a
phar maceutl Ihcgt osition that is generally safe, non-toxic and neither
bi ol ogi cal I pnor otherwi se undesirable, and includes excipient that is
accept abl e for vebiarkyhasiyoUmearssa radichl X&R Rivwizee Rhadmmpémiahtlyjse A 25

"pharmaceutical |y acce tabl e excjpient” as used.i eci ation and
cl ai ms i ncl GaEseHSNR lﬁ’rlrél)’%yﬁ]éib’b cydlapkynar <X¢ 11@3@#@ AP as deiged

" Pharjypceut I d t is
phar ni;‘geut i i&% y&ﬁggﬁé‘gﬁaﬁﬁ?& ﬁg@fep sés;fe?ggée}gmhn%gg%i ?ne Sh(alﬁ)%gcol ogi cal
activity of tables opbeiagtiescabpbintte eSunpies i 1s$1ndmxhnnlimm these x)adiaalisdaraddi tion

salts, 30 forned th j nor ancac ds, suc ca
hydr obr oni cbP %aﬁoapviﬁlfq {i‘raI up I?fi"é?”égﬁﬂy(s%fﬂﬁ%gcai ?Eﬁff:sﬁ ' FE(I h 18 acid,
nitric acidg cBR@EH@ﬁ&'aﬁgﬁ&hgn oﬁﬂﬁbdtﬁ%nbhhﬁappﬁéaﬂdﬂ% ”RQpr‘é&én'i'atﬂEgam c acids

such as acetic a pioni c acid, hexanoic acid YclopentaneprOplonlc
acid) gl ycobxampics 1d¢lupe;/,rhut/mc nat linjted tocdimethadamdinonmebylethydaniao. succi ni c

d,,Jral d,
bene® aci t sy eSS Tnta it SR insBY ' fundel |
“acid, met haaﬁﬁw t@eloﬁe@q)(@Ihy@&rhﬁa@e@gbrbﬁéuy;)(a@P?L)arﬁma @yaanacyqu sui foni c

aci d, 2-hydroxyethanesul foni ¢ acid, benzenesul fonic acid
4- chl or obenmettad)inedl)aminei (yclpherybimethal)éatkydiantine and akg like. 4- t ol uenesul f oni ¢
“aci d) canphorsul f.gni ¢ I car boxylic
aci d, glucoheptonﬁg agﬁéhsgmxﬁén &pf%%ﬁ%hlgkégﬁ%%k¥£§%g§lsﬁgéetlc 10 acid,
tertiary butmbaseti c acid, Iauryl sul furic acid, gluconic acid, glutamc
aci d, hydroxynapht hoi c acid, salicylic acid, stearic aci d, nuconic aci d,
and the like; or (2) salts forned when an acidic proton present in the
parent conpound either is replaced by a netal ion, e.g.) an alkali netal
ion, an alkaline earth ion, or an alum numion; or coordinates with an
organi ¢ base such as et hanol am ne,



15 di et hanol am ne, tri et hanol am ne, tronetham ne, N-nethyl glucam ne, and
the like. The terns "pro-drug" and "prodrug"” are used interchangeably

herei n anrgohshEkeL © any conpound which rel eases an acti VeP@deﬁrE/m%(UQ

according to Formula I or Il in vivo when such prodrug is a nistered to a
manmal i an subj ect. 20 Prodrugs of a conpound of Fornula | or Il are
prepared by nodi fying one or nore functional groups) present in the
conmpound of Forrmula | or Il in such a way that the nodifications) may be
cleaved in vivo to rel ease the parent conpound. Prodrugs include conpounds
of Formula | or Il wherein a hydroxy, am no, sulfhydryl, carboxy or

carbonyl - group | BaReSRPHA: 9y FORTH B\ orklorfort Sufiogdatelei any 9r oup

that may be clea Vi Vo egenera anuno,

sul f hydryl Hé’l@ld@nsr&ﬁﬂﬁekpet@xc}ally%gpf&ﬁ spécific cmfnpn@mds nawdeme but ar e not
- limted to, esters acetate) di al kyl am noacet ates, fornmates,

phosphat es, enslgseat ﬁﬂlnﬁéﬁi@é’%IW@PFW%IPP‘%%'%‘HGM%P%MWE%C (e.qg.
N, N-di net h t
(e.9. ot hyﬂagysetagrsﬁ%étap%% A3 LG oA B e QAP T s OUDS

groups, N- aciythe dedonid dribMBSapplicaion or ¥ bbth priotihGpphitatieas, &k —1(2H(GJ;L 10fi 19
N-acetyl) N Mannich basel_i(2 Schi ff b es and enam nones of am no functional

groups, oxi TeEs ~&&th sCH G, é"%‘rhﬁ ﬁol esters of ketone and al dehyde

functional groups flad ddtinell heref &b dnbletuo See
Bundegaard H. D%Igt?‘é)%w%ggﬁr ugs yﬂe{ﬁﬁ!a? El ggevfrgr Nerw Ygrk &f ord

(1985). 5 " brthreedtyidrugen lammpi harvebefnsrepkacail witha pubsgtuyht mdependeritht  when
attachedtoare tive up in a uces,or ents that
reactivity.$s ?\‘gﬁ%@ ”6‘? Bf%‘&sﬁt‘%"g @g'p ei%(g)ﬁiﬁ)é Wﬁﬁtﬁ“‘%oﬁ’r t/\?fr@/een and
P.G fgits, BrPReGEISE 1%§5éﬁacdt1@/ a@ﬂad%fbagzp’?m Slelohlkyf élea\/nd @4 ned. 1991) and

Har nson and Harrison et endi'um Synt hetic gani ¢ Met hods, Vol s.
1-8 (John 1@nd/¥$(@nlhdr(d/h&msl,s amgmmoe:rma)our@pm@em amdev@ammatghgt ecting

Orous |1, ol Slhan 2 Bt SRS Ben SRR aoRoDER Y oar oy
2-trimet hyl gk iy d%&an&@ulatmyéartéﬁﬁ)atm rdﬁtdalkgn%rsymgztlkylun'\j&m"rl tyl

groups, allyl oxycar%ony uor enyl net hyl oxycar bonyl
ni t r o- ver at ayd BxgreandsprydentixvOech asreg hydrogen. ey, alko h@@éhﬂlz!fb’i ve hydroxy

protegcting | D¢k ude h is either acyl ated
or al %I at eg cgﬁﬁﬁ a%ych)oeaﬂﬁ)ﬂ,?lpﬁ ﬁ&m@ﬁf‘%’?ﬁ aé?lﬁéés?’ggg L fio wpasd?al Kyl et her s,

t et r ahydr opyn@nivinsulien s, aﬁ"ni’nloallkFV Inﬁinbybr cﬁtd)mmndlkgl hydrogydleyls. "Treating"
or "treatnment” of a disease includes Er eventing the diseasg, i.e

causi ng t heatkoxyalkyll hydrevitablsydsudfpnylins aﬂi%é%l Hsyfanyl;ang sxhep ggs analsrrarmaI

that 20 may A dnot yet
experience 8r8i%és(rgf%§§'? §/9‘°? kag ﬂbzﬁﬁ@ﬁ%?lstggo llaﬁ?l% gﬁﬁﬁgtﬁ rgqt e di sease,
i.e., arr estwhlag nds 1oediRY i@g]l&yht&ydl@ul«kybpyfﬂﬁilkydﬁlkybepdonmﬂgsabsututed s clinical
synptons; or (3) relieving the disease, i. USJ n regressjon of the

di sead® or Phenyd) amipecACy.amin. sranoatkxlaming, é’ﬁ&lﬁ%y ]mfo e sregdicallyunt
means the a dﬁgtof e e&ﬁ@&‘l@&hn@l? Li§B@n ¢ %ﬁaoﬁ:@i%ﬂb§5r@eﬁ\% deScribeapmal  for

treating a disease, to e ect such treat or t he di sease.
The "t her apehd ¢xaniples. R wedersvmdahmuindse radidals caarb; gﬂagmddlsngnalgrctdpe conpound,

the di sease and its severi dt C., | to be

treated.  \Weyrgringqnly spgh )'a‘ilgqiﬁgﬁ“l-ﬂ-f’g?/ f?‘%t °r1tﬁeﬁ?%?fbd Pﬂo%té(sa@p\f ‘f‘?“f’ﬂ@r H{ma wi ngs of

structural f %ﬂbﬁ(ﬁ'ng ﬂli&‘ﬁuﬁﬂse%?}esgﬁ%e' e%ll-r%ﬂas 'Ntcl!xd% 9@[' aYe AbQiied th one or
re e st

two bonds to t ucture or " is only shown with one bond
to th2srest taf2-hydrosyethydt thydrot ypeomdrZbydreky- ﬂttvdrqunmte'lqlnxl 2811 understand

that in the case of "N tvvo or _one s t in case of
<m0 one "H hYSrmiPropyL ahydroxy é‘?ﬁthxl?‘tl:‘rt'lhgthfy Om?ﬁ"éy %% %Yé‘éﬁ@}ﬁ”bg t he
conput er pr ggrARYUSREMH thhﬁm’éih HBLathiaspropylg2- ﬂte‘ﬁh sulfaryletikher ef or e
"oN' represgﬁtgmy tyﬁ»r b resgnts l\ﬁ)—l-?y % rewre-svgnts "-OH.
ammosulfonylmcthyl ammosu fonylethyl, armnosulfonylpropyl methylamino-

sulfonylmethyl, methylaminosulfonylethyl, methylaminosulfonylpropyl, and the
30 like.



Though the broadest description of the invention is set forth in the 10
summary of the invention, particular aspects are set forth bel ow. One
aspect ofwhbsopeesent invention provides a conpound of Fop@peodiiige N ~ ~ X
~Ar' R~—~W-Z N~Xz R3 15 Formula | | where R, R3, W Z, X1 and Ar', are as
defined above in the summary of the invention. 20 Preferably Wis NRz, nore
preferably NH Preferably, Zis N Preferably, X is Oor CHZ) nore
preferably O Preferably, Ar' is optionglly substituted phenyl, optionally
substituted furyl or optionally substituted thienyl . Mre preferably, Ar’
is 25 optionally substituted phenyl, particularly 2-substituted,

4-substituted or.g,4di H n f
nonohal o- substit eéedo ggasrﬁbr(ﬁ %garfghhf’lbor @JC? Q’[I}fﬁ?uoros'aé{nenyl or

4-f 1 uor oph%;era.alkm@qi dﬁyh@’eepgdlﬁc(aﬂyghosa of thé@peam(: l:(mllpS\%dft Iia(émEP( 12/ A11(1 G
- 21 net hyi phenyl ), di hal o-substituted phenyl ( d|fIH3 enyl)

di al kyl pheripe eqcdosgd taples qrbgmeKlsssives i the FXQmB'egw IFrEtWF&ﬁI?Q ese
2, 4- di subst £l
511 oo AHNPANE e e 4 40 s EHRER ey of o 1

nmonoakkyl - sdilld setuﬂi&pfrncﬂhymppllcaﬁ’ombmf}?ﬁﬁﬂypﬂﬁ‘ltylapphcceyions aRapmgdn;atwycl oal kyl ,
cycl oal kyl al kyl het eroal k I sub iﬂ ted c cl oal E | KE;[I tuted
cycl oal kyl )eXaBIples 4ag w&ﬂaccw ﬁ’v aaI’O"fXI 'E@F?} %PVPQA’ y-lace FE& preferably

R is het er?@'dhﬁétﬁglbam gto%i z%ageal IﬁthgI Paw _osiyhshi ki iaek cycl oal kyl,

het er oal kyl rocyc arti preferred exanples of a
het er oal kyl R ‘SHdwrdalkxlpay kmleansehggroup Rayts why:ezlimtamwyﬁqd)\ﬁ)dﬁr@{?yl

%R;]ygr ﬁ;%r gg%r}]t“%g Eg‘iﬁy‘{‘@[‘]&a“ﬁ ,ogﬁﬁsgé%' g% C%Ighvnﬁdgivte@ ?r@i/ he)'rllf:lgts%d ables

1- hydpoxy ”EerBéI $ifRAh @HE ekadhbledNH isAmA¥ A8 ¥had tHe3E Radicadd amye O
1, 3di net hyl - 3- hydr oxy-butyl and nore specifically

3- hydr oxy- mpe@aﬂsmtargrbmmenngomy sgchw;ﬂdmiswuw( @)efgstmrmWPraﬂItyI or

th di cal f th t bl
e 2 bbb aRSch PR R B R R LA | 2 2 ©
| nel ude t et gfiyd e DY IROH:0/ andlm(efli%hw sul fonyl ) pi peri din-4-yl and

1, 1- di oxi dot et rahydr o- 2H-t hi og@ an-4-yl or those radicals_of the specific
exanpl es |isted fHeteloelkgloxlyersbenyl aipeens tmg@pe&afG(EOéx\ahw&ls Bpecific 20

.y S Bt ed

(S)- (2- hydr gxHe énc:ioééﬂ @M&Ydrbﬂfr@m}ékmb%d%r meemap},eetnn;sl undersndithat hoxyet hyl ,
3- hydr oxypyri di n- 2- S) - (1hydr oxymet hyl - 2- pet h

4- (2- (N, N- dthesematlis smy ¢ BroRpshHamifl 2 SIER SOYErng fE) Iuchts@iiws b Riecy!

2- hydroxyet byld 3-met o eWAk ] i

hydr oxy- 1, 1{% finsstqﬁyf J}%ﬁ%ﬂ‘ﬁ#@%%@gﬁhﬁéﬁg{(ypr% I(lgmgaﬁ%?aggﬁ)ropyl hexyl ,
p)(/L i S' n- 2- yRﬁ r%sdiiﬁftﬁb@khrﬂfpllei hnyiludﬁ 2- a(clalylmuynltlethoﬁmltb)omtyﬂ@:k C@@I@ahexyl rrﬁt Ihyl
1( hydr oxymet u 4 uor ophenyl, cycl opropyl net hy 2- met hoxyet hy
3(N, N net ﬁ}"ye&rﬂﬁ éb pthe likg opr opyl | et hyl

2- moi phol i no- 2- ( t |
1- oxi dot et r ahydr gﬁéﬁkﬁ opy%rgsneh% (]\I%Iénpﬁ%hﬂééfcpggrblcychc radical of 5 to

t etrahydro- Zﬁnhglam}ﬁmm@-alIleasﬂﬁnphemryhtp:rm[g@qntqmmg@mh)ﬁlwo dr theeeliyngr oxyet hyl )
V\DI12/(1(~a94PCT/EP(1/III 1G

3- (4- met hy| Pelgroipmsseles ?3) 3@3%&%@&6%% 40mS PeiRe ¢ B oy 1)
3-(2-pyrrol 12adipM widibeod-anl ) et hyl ,
pentyl o nefiG sy I%%h%%*é%hﬁie“?ﬁ‘%"??ﬁ?25‘?’*‘.“9 oD eth

3- (py2sol i diarondatigngrovpydre sgecifida)ly Shase phihiespedific porppgunds bisegyn thenet hy| |

I I 1- t th
: E:{Chggig%rréf‘éﬁe%% %&IE yécfcrirge I{r&%%%gﬁkﬁw is undgrsand th§ thsss. propyl ,
(1-{piperi d'rﬁhiéaw/&a)noaé%reIIwa)éIsbrmfafgyéu c%vﬁﬁﬁé'l@my@ﬁ@pbéﬁncamﬂutebmt)ﬂrst
1- (oxo- et hoxynet hyl ) pi peridi n-4-y X met hoxycycl ohexyl, 2cycl ohexyl et hyl ,

" (2-net hyl t hIoamlsesoryﬂgmhwpllcamﬁmzc&[bgtmrmrtthIaaﬁleﬂanengfITI’étWroanI/drogen
4- phenyl but y! 2H 10
th:oo;e);)r/anu4¥§’1g ’%ﬂé‘ m%ﬁ%ﬁﬁ@r@e%‘ﬁ%ﬂ%guqt@y&hrgb o%émrsg gt{t@%}y{)? t he

speci §pHC exyRFeRsly 6n‘ét<ﬁdwb BubistitiefRCdeded frarhlabkay] dralcafied, Hetarodkdnpl es.
Preferably, R3 is alkyl, aryl, cycl oal kyl or heteroal kyl, nore preferably
al kyl or cycl oal kyl and even nore preferably nethyl or aI so propyl or

cycl opropyl. 15




Anot her aspect of the invention provides conpounds of Formula Il. 1 Ni R
~WZ N-NRB8R9O Formula Il 20 or pharmaceutically acceptable salts thereof,
wher ei n3g&)l)2§0(ﬁ'~ﬂr CH Wi s NR2; Xt is O NR4 (where R4 p&r/RpsaRn or

al kyl), or CRSR6 (where 25 RS and R6 are independently hydrogen or
alkyl) or CGO Art is aryl or heteroaryl; R is hydrogen, alkyl, haloalkyl,
aryl) aral kyl, cycloal kyl, cycloalkylalkyl, heteroalkylsubstituted

cycl oal kyl, heterosubstituted cycl oal kyh2 WO (12/(10-459.1

PCT/ EPO2/ 1111 U 23 heteroal kyl, cyanoal kyl, heterocyclyl,
heterocyclylalkyl, -Y -C(O-YZ -R' (where Y and YZ are independently

- el ther abs nt N aﬂgiof%éskl'}/a er?]?trc?éocwangnxdmgeg Em'ﬂéﬂf}pﬂsg& quhgwemfféal oal kyl,

hydr oxy, oo am no or

(heter Ocyclydrh &ma& Rétkd thabk&bseartaulésedretfembmaeﬁheumraxample;auksyl 5RZis
- hydrogen or alkyl; R is hydrogen or alkyl; and R$ and R9 are i dependently

hydr ogen, amnd,erstamirtbat theseandigals canjke grannegd alsodp @ g5RURGAVETIRG PIIY §BERer oal ky ! |

al kyl sul fon ¢ yl, aralkyl,
cycl oal kyl , Pﬁgicg (%IF éf’{h@?ﬁ%orttﬁ%%n% rf‘y\,gggfl 8153%] bli%f%g%#%?(r;}? ani no, nono-
ang ilsl- al kyh;fp’lilcﬁlg)r}saMélﬂmp&uflallyah?/ﬂeﬁaltk)llktyf@\;a\fyhlmydes lvmexeotmn;xtemg | w Nﬁ X
an r', are as define era is . prefen y

Pref er abl y, PY1g¥ f RFa"P‘]rg? ﬁb‘ﬁ&ﬁz 1§o§hxg%¥l @%01W?lé¥ ésroé%%ﬁo 15
Preferably, b g@@gﬁ,ﬁ weRidfenall y substituted
furyl or op ﬁ& g ?;ﬁ%lgp[ﬁ?bﬁ%gﬂt E%dg%{/iﬁfr@d rre?c erably, yAr is optionally
subst i t ut edispbenzyfuramydrenzothiazdlyl, Bemks@thluwﬂ)dcbcnaotgmyh tndobsdh or

2, 4di substituted till r abl S nDnohaI substituted phenyl
(e.g. 2chl olsaidel) e“@"@%ﬁ%ﬁ&g‘l’?@ e ?l?g'ﬂr%ul]‘(?:h%]hésﬂwlfo fronoal kyl pheny!

2 1 | wor B b B e hy bRyl or

2 6- di met hyirmldezq[]l)l -bthiazobil candghé dQn\@ti]Méhsd‘POf(e g. 4fluoro-2-met hyl phenyl,

2-fl uoro-4-nethyl phenyl ) or preferabl 0 m)nohal 0
nonoal kyl - subst i tﬁ@t@@apq%@ﬂymea@@ @ﬂ@?é‘l@ﬁl%y” hege R? gsaa@kyle%ﬁapww}d

| | kyl | | k | | kyl | bsti t ut.ed | |,
het er osubst RPS & ACexery mﬁm a5 CRBOE ss R oF TR S EELY HosE ! Y
het er ocycl yL;?e' chevd or &%&mh& é’ndﬂseﬂ?aﬂﬂ%t&'b@ﬁa'ol%é&%@éiﬂ thet ed cycl oal kyl,
ut

het er osubst | het eroal kyl ) or hefler ocyclyl. Specific
exanpl®es of eﬂmplex:lludenderktynﬂ d)mythysﬂ redliealy can begroupgdialee M grovmn- 4-yl, 1 30

t hyl sul f I d t _ o
(S)- (2 hycr SFRE ST s Aty syt he oo sqeonbprioy FPRYSEHON P (11— 24
2,2-dieth i . 2-yl S)-(1
hydro;sne?)r(]ylgﬁq?do y a‘?p-“pé?opy @éﬁﬁ?r’i‘dﬁ%ﬁ%ﬂ%ﬂ ﬁgl;{%mr%tglhoiyg pgeZ\yl(

t2)enz%/Ih I phepyil-lg)hn&bhgtlwl ,3-cheuiznfytan- %ylﬁﬁp)dx?ﬁﬂhﬂl €.3-net hyl butyl,
-ne ro ne - . ,
3- hydr )c/)xspr g);;yl ﬁg% a%;ésu@tl}tl %dr? y%loXI:kgrla %‘6‘? S%S%Dalﬁgr}%&(:%%ﬂmd

2-(pigeridi ner%nv\w@l’emydne %ﬂh@smlymg&vhmnﬂsﬁﬂnmr@xmmtyhmu)cbwawb
4-fl uorophenyl , clopropylneth 2- met hoxyet hyl ,

3(N, N-di net Iby¢rarr¢p gcbwgbwheteir@él@rl (gm}}p w%ghqundcrstandmg that the
2-mor phol i n%ﬁé&éﬂ@é’y& Ir_qu* al flsyat?aglli the‘?‘chWa# afdbéﬁll vna acarbon carbon bond

1- oxi dot et r |0pyran propyl
1, 1- di oxi dotoehiordysteidicaltly tH’dis@Wﬂha@pébif)d corﬂlitmnés higted i in the enclosed tables

4-(2-hyd hyl) phenyl , 10 3-(4- hyl
4 hyar ey by beg hasTNGI W SRS 155 bnllybaed il i el GRRSIBS 1
2-acepam doef iyl r"f‘ Q,ngrawgreg%em{& frf¥hoh rQ&i@§1¥but & theNiebFme BdoBi no) et hy! ,

2- (pyrrolldl"n- -y pyrrolidin-1-yl)propyl, ethyl,
" Smet hyl pyri girioridy applicmianpotl of bt gridrity eg;dica@mmpﬁepresentatwe examples

h hyl hyl t hi I
(111 é?g?%gﬁ%ﬁ %%%HF %’eépt : O(Z,cii ?‘QQ@& [cyc pentply &)h%lgox%glg h%'ll

" (1- (pi peri d'c@cl%h%)i)»\%@ Q,Igemgl ) et hyl , 3 met hoxypr opyl, cyl cobutyl,
1- (oxo- et hoxynet ) pi peri di n-4- yl, 4- nethoxycyclohexyl 2cycl ohexyl et hyl ,

(2-met hyl thiazol-5-yl)nmethyl, im dazo[ 2, 1-b] thiazol - 6- yI met hyl, hydrogen,
4- phenyl butyl, 2-(4-am nophenyl ) et hyl , pyri di n-3-yl, tetrahydro-2H



t hi opyran-4-yl and (1-hydroxynethyl)butyl. 20 Preferably R8 and R9 are

| dependent |y hydrogen, al kyl sul fonyl or -C(O-R81 ) where R81 is

monoal kyhagiRusdur t her preferred enbodi ments of the presgafebid%silsi On are
as 25 follows: (i) A conpound of the fornmula I or 11 WO (12/11Gtsl~ 25 i
N\ \ XAri RyW-Z N-XZ R3 Formula | N\ \ XsAr,l i R wW~ N~~8R9 Formula I1
or pharmaceutically acceptable salts thereof, wherein: Zi sNorCH,

PCT/EPO2. /11t 1UG 10 Wis NR2; X is O13NR4 (where R4 is hydrogen or

al kyl), S, or CRSR6 (where RS and R~ are independently hydrogen or al kyl)
or GO XZis Oor NR; Ar' is aryl or heteroaryl; 15 R2 is hydrogen,

al kyl, acyl, al koxyc b kI I

het er oal kyl oxyca éﬁ B%EX&?& léélgylv\ﬁ%gqragg%yd?@ﬁgerﬁ en;%eg (%r?mg ny - and R22
is al kyl oOmeglik@X¥reinonel N&Uﬂh%%droﬁbﬂﬁﬂo&nsﬁﬂ|tl‘ib9¢)}ﬂﬂalk)&lfad1cal ah‘&i kyl

het er oaryl, heteroaral kyI) cycl oal kyI dﬁ@%d oalgg al k

het er oal kylbselbmplacm wh@ys@bsmuwundem ¥ pededh frpmdgééfWGPFb%ﬁKlﬁl

het er oal kyl anoal kyl ., heterq I

R 2- SQZ- het gPS@éYoﬁWOWME&ﬁ%"QX %%H@%ﬁ Hlaﬁ{y%ara , heteroaryl
or heger oar@ky]imino, ‘lﬂrdl@&ﬁ%nXZ—NSH)(MGS@zRF (vt R'Zs ih&&rolgaldexpﬂ]ayie ntly

ei ther absent qr an al kylene group and R' is hydrogen, al kyl, hal oal kyl,

hydr oxy, alaeRy is akylneycleabno ahydroaisikyb aaﬂnauravwlla p 0T 25

0271 20- 47 1 ARG B ATOR ke MOSIRORNG Vid IpARAY Gkl - V4 O
cycl oal ky! alykstigen i, hmmy{ydlkommaiokmqnomymmm Idydlkylemimopat kyI

al kyl ene-C(O -R3' (where R3' is hydrogen,  alkyl | .k ,
nonoal ky!| arfipfienaly S(EIP&IIRS?FWH?W(B’)E‘M&%‘?\ 0rr?6‘%6)a|°ky$&¥)vd1% Kaﬁ%lk%ﬁm ﬁgn 2?

NR32 83 R3 nt(s%ﬁfo%ag% b suc Qt’wh o QR 1scﬁﬂ<r alkgﬂ%aoﬁlkyls(o)ZNRB5 R3",

afe ependen y hy rogen or 'S hydrogen
aI kyI : cycIdyalbkutb/lallqyobm@ialdylsabdﬁydtcd penegt oaﬂhleylb/l and ejhen onal oy 2sRibst i t ut ed
phenyl ) or a?ky Icycl%alkyl c%gﬁﬁgﬁ?ky ropnongﬂy su%stltuted phenyl, thienyl, amino,
acylamino, monoalkylamino or dialkylamino or more specifically those of the
specific compounds listed in the enclosed tables or being described in the
15 examples. It is understand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority application or of
both priority applications. Representative examples include, but are not limited
to, 2-, 3-, or 4-hydroxycyclohexyl, 2-, 3-, or 4-aminocyclohexyl, 2-, 3-, or 4-
methanesulfonamido-cyclohexyl, and the like, preferably 4-hydroxycyclohexyl,
20 2-aminocyclohexyl] or 4-methanesulfonamido-cyclohexyl.
“Heterosubstituted cycloalkyl-alkyl” means a radical R°R’- where R%is a
heterosubstituted cycloalkyl radical and R® is an alkylene radical or more
specifically those of the specific compounds listed in the enclosed tables or being
described in the examples. It is understand that these radicals can be grouped also
25 in a group covering only such radicals but of the first or the second priority
application or of both priority applications.
"Heterocycloamino” means a saturated monovalent cyclic group of 4 to 8
ring atoms, wherein one ring atom is N and the remaining ring atoms are C or
more specifically those of the specific compounds listed in the enclosed tables or

30 being described in the examples. It is understand that these radicals can be



R8 and R9 are independently hydrogen, alkyl, aryl, aral kyl, 10 cycl oal kyl,
cycl oal kyl al kyl, heteroal kyl) al kylsul fonyl, arylsulfonyl, -C(O-R8" (where
R8'is al Kyb,uz,a@gh, aral kyl, cycl oal kyl cycl oal kyl al kyl',  petgpeRd e .

al koxy, aryl oxy, am no, nono- or di-al kyI am no, arylam no or

aryl (al kyl )am no) or R8 and R9 together form =CR82R83 (where R382 and R83
are i ndependently hydrogen, al kyl, cycloal kyl, cycl oal kyl al kyl or
optionally substituted phenyl); or 15 phagrmaceutically acceptable salts
thereof, (ii) The conpound as specified in (i) of the formula | or Il N~ ~
XA RyW—ZN~X~R320ForrruIaIi N~ ~ XA i Rw WZ N-NRgRO Formul a

Il 25 or pharmaceuti caII acce tabl S t Q Q / 59-4 27
PCT/ EPO2/ 11&@8%6%%%‘1% 0P FQY EH‘ a{’/\i*}dé ﬂR@‘? iﬂ‘e ng}é?r ‘kﬁ%% ere R4 is
hydrogen or ﬁéﬁwobphénoﬁ'brm ﬁﬂﬁ@rﬁﬁﬁcﬁnﬁnﬂeﬁ@seﬂfﬁvbEﬂﬁﬁ[ﬂeﬁent|y

hydr ogen; is ar Rz i's hydrogen, alkyl, acyl IS

hydr ogen, ainklpde pqreylld;ncamdlpkgrblldlheteroaryl het eroaral kyl, 10 cycl oal kyl
cycl oal kyl al kyl , .,

cycl oal kyl, het erlggt%’%{?o cly ﬁ%%?‘g%%'aﬁuﬁeead ord gétg% éﬁlyAqn z{?gﬁnﬁﬁ%}é%“ tuted

- SOZ- hepRI@Fyc aa@hﬂea{omm v HR Worle%or b @ik la;dms Ak yemmrmw
heteroaryl) -Y-C(O-YZ -R'" (where Y' and YZ are independently elther

absent or awlmt@ﬂr@n@,&wﬁ(@M(%efq%1Saﬁnklﬁ§@$9f from 0 to 2), the remaining
(heterocyclyl)(cycloal kyl)al kyl or teroc C 0 | kyl; 15 R3
is alkyl, cigga@mah emﬂa&y‘l)"hefﬁﬁi‘?lﬁ” ma%@h%{mémﬁxﬁ F&Pﬁ%ﬁ‘}ﬁ% yand R8 and
R9 are | nde@%BW?&u&E&ﬂﬁ&@% c1ﬁé%ﬂry/ tl?délefof’ﬂiéls ecifit EdmpStindiMige il S

nono- al kyl an no; armaceut1 calty acceptable salts thereof. 20 (iii) The
conpound  asesddesed ftabeeh (ﬂnljemgfm«mb’cd iZiteNaa@ples At issuniiistapd @t trse X' is O) NR4

(where R4 is hydrogen or alk or CRSR6 (where -. RS a

i ndephdent F%ic}%%ﬁagd%rgrﬁwegla i a@FOU(B:C@VCW ‘?"(Qyﬁl%‘r Nﬁ‘lﬁs b”p%tﬁef’?taryl or
het er oaryl ; PGHeEPU2/ 111111(~ 28
R is hydr ogen a‘f(EM(y g*]o‘gﬂllg%?&y rofbf)%ﬂ%iéﬂ%%ﬁﬂlig?g?hgal k;/al (

cycl oal kyl ahkgtacytigt nng)adakjvbs’pbe;nalhytstlb&!bttdwl:irdapdoﬁﬁntlmﬁttbloogmym¢rt ut ed

L &0 Vot Syeanerttspeledi Fom dky. Rtk i LRVRLSRE MG oY 1,
al kyl ene gr ey@o 1R dﬂox'ysaliaab@y QBED, nhbyk 1ah@ddaaiamwlammbdm»kyl al koxy,

am no, nonoa no or “di al Kyl am no) (het erocycl yl) S cl oaI kyl)al kyl or
(het etbcycl yq)ﬁ)ﬁ*@@Rdmhyte))éis@lorW ] §Q1<;rdlr &gie hydmegaslalk Xi iy | )

| oal kyl hal. oal kyl
a1 Kyt ene. o byt Wl & Gatikory. ARG g b SR ﬂE‘YJlayWﬁ?'XSY' & no,
nonoal Kyl amyBgoRiiydusitkited Bl aq/)l,,anam nOH ommyn)noﬂkylyhmcﬁm @itetd®l am no or
NR32- Y3- R33 (wheré Y3 is - NR34, S(Q 2 or_.S(O 2NR3s;

R32, R3a ands #Byl, &Reor Nﬁéﬁ’@ndgw by qegm,@g%%%al%alkxh and R @R’ T€” hydr ogen,
al kyl cycl Q Aepgndenﬁ\y’% 8[%'5 Y LI%IE%, 'or h—@t@)ﬂ,ﬁ?l&'hwe 36 an integer from O to 2)

20 such that when n is 0, R is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino,
monoalkylamino, dialkylamino or heteroalkyl or more specifically those of the
specific compounds listed in the enclosed tables or being described in the
examples. It is understand that these radicals can be grouped also in a group

25 covering only such radicals but of the first or the second priority application or of
both priority applications. More specifically the term heterocyclyl includes, but
is not limited to, tetrahydropyranyl, piperidino, N-methylpiperidin-3-yl,
piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino, morpholino, thiomorpholino,
thiomorpholino-1-oxide, thiomorpholino-1,1-dioxide, 4-(1,1-dioxo-tetrahydro—



optionally substituted phenyl )or acyl; R is hydrogen or alkyl; and 15 R8
and RO are independently hydrogen, alkyl, aryl, aral kyl, cycl oal kyI

cycl oal k%ﬁlolz(/){h%‘ﬁet eroal kyl, al kyl sul fonyl, arylsul fonyl perepfdmiit (Where
is alky ary aral kyl, cycloalkyl cycl oal kyl al kyl Eeteroa ky ,

aI koxy, aryloxy, am no, nono- and di- aI kyl am no, arylam no or

aryl (al kyl )am no) or R8 and RO together form =CR82R83 (where R82 and R83
are i ndependent|y~hydrogen, 20 al kyl, cygloalkyl, cycl oal kyl al kyl or
optionally substituted phenyl). (iv) The conpound as specified in (ii)
wherein Ar' is not aryl but heteroaryl. 25 (v) The corrpound as specified in
(ii1) of Formula | wherein isN,, Wis NR2; X i (where Rs
and R6 are ¢HdBisaNae IW"@@“)@H’P‘G@@%‘““ Nymeshanesn “ﬂ?‘ﬁerfg %S? zE19112/ U
11116 Xz is XA1PBBE. Sinebiedltic BmpdinRyAiagEN,
alkyl, ar y|‘hQ§F§f’T§§/‘)F,§‘h%§é§F85ﬁ< ép%‘é‘?c?o’p SRR Ig<€‘>é5’°het o bst i t ut ed
cycl oal kyl ,mhﬁé emcﬂ@sabsatiletmeﬂmg;dek@mleaw theh@ampballkgslundhetaadmlm}cl yl,

het erocycl yl al k -Y -C(O-YZ -R' (where Y and YZ a e ently

ei t her abseWFSf'o‘iad'&hlS&P‘kW 8%‘?@1’54 Yspinmaropp C?‘?”&EI?BWHC{‘ Sadi RS

(het erocycl % K d) 3ot apBlichfiG &F 6| phiort)apphQabnd.) al kyl s R is
al kyl 50cycl%ﬁal f<'5‘|°ql"%?e # ﬁji y?@“f'c The conmp ou% ag Es)glemfl ed in any of (i)

to (v) of Fornulméte,%y&% lambdns LA AR WiRreRRas 4n alkylehd The compound
as specified in any one of (i) to (vi), wherein Zis N (viii) The conpound

as speci f i egroup andRbane hettrocidlyk grodpy as Jefinat ebmieror\iisrs sﬂénﬁ@alll)dfthosel Xx) The
opt onal |y sUbs ePcickomIRAYs l?s?%%%ftwcem&% dibeligesstted ' Heany one of
ne of (1 P e R e i G R e any
one ofQ (i) teveing onlysneh radikald Bt af the flraroalthqﬁeportryprﬁmay Iaplbl,lcatxsm boaf kyl al kyl ,
e Db or et el hao b o SUEaRY
(X01), wher BrRoR e e R A g T Lol kvl . ot or 825b§I uled
cycl oal kyl, het er‘(dhltd«rgctycb_\rl)(hy;ﬂmikbd)a&)yw m66!15(an| a}l}y!thbcaiowpmmdN@s speci fi ed
in any one gydrg gn atomg ave geen rep(?aced w1th a he%erocyc? 1 grg :}/nd a cycloalkyl
15 group or more specifically those of the specific compounds listed in the enclosed
tables or being described in the examples. It is understand that these radicals can
be grouped also in a group covering only such radicals but of the first or the
second priority application or of both priority applications.
“(Heterocyclyl)(heteroaryl)alkyl” means an alkyl radical wherein two
20 hydrogen atoms have been replaced with a heterocycyl group and a heteroaryl
group or more specifically those of the specific compounds listed in the enclosed
tables or being described in the examples. It is understand that these radicals can
be grouped also in a group covering only such radicals but of the first or the
second priority application or of both priority applications.*Heterocyclyl spiro
25 cycloalkyl” means a spiro radical consisting of a cycloalkyl ring and a
heterocyclic ring with each ring having 5 to 8 ring atoms and the two rings having
only one carbon atom in common, with the understanding that the point of
attachment of the heterocyclyl spiro cycloalkyl radical is via the cycloalkyl ring.

The spiro radical is formed when two hydrogen atoms from the same carbon atom



- fluoi phenyl ] pre

(xv) The conpound as specified in any one of (i) to (xiii), wherein R 1is
het eroal kyl. 10 (xvi) The conpound as specified in any one of (i) to (xv),
wherein roxyal kyl. (xvii) The conpound as specif ny, one of
(1) to (5%??§mﬂ%g#eln Ar' 15 is 2-substituted-phenyl, 4-SEE§F?9ﬂ?e phenyl
or 2,4-disubstituted-phenyl. (xviii) The conpound as specified in any one
of (i) to (xvii}, wherein Ar' is 2-chlorophenyl, 2-fluorophenyl,

2- met hyl phenyl) 4-f|uoro-2-nethy|pheny|l€r 2, 4-di fl uorophenyl. 20 (xix) The
conmpound as specified in any one of (i) to (xviii) wherein X is O (xx)
The conpound as specified in any one of (i) to (xviii) wherein XZ 25 is

NR . (xxi) The conpound asspecified in any one [ wherein R3 is

t
met hyl , et hafithe pycdparkyl radieal g Bplaced with ﬁ@etea@%]tyhy{(oégﬁaﬁ aetgr%(e)é)herem
methyl - | Sob&trxmgg%g{ﬁ@ryggatfﬁmeg?emk Qe BofiRHslel'th AL ABREM tabRs I

propyl “or cycl opropyl, nost preferably
met hyl . VD tedigldelseritiedlin 4heREBMPRG 2Tt Oluir(det st thaixhasy rmltmrb@und as

speci fied on any, one of (xxi) of Formul.a I erein hydr ogen
and R9 is agrpgyped ?%‘%%&I&‘F%Fﬁ/ engg one:y,(s&h F?él'lcrg? irstog thy ﬁ?ﬁ?ndsal Koxy?
aryl oxy, ”%/rmty %@é@/l}@&? BYth gﬁloﬁlﬂyaalpifﬁéa%%ﬁ%d ?%Wpﬁ@ﬁdﬂyR“‘ i s hydrogen,

al kyl sul f on I'S nonoa | am no. (xxiii1) The conmpound as
specified |sub6umte)i winthakg hyckpky,ils'dﬂ),walﬁvlf buoxmqn‘rmmy—lSpemﬁCaHy thgse

tetrahydr 0-2 oph noxy -2-(tetrah

ydr o- 2H pyr ‘ghﬁ %%ljpﬁw%{sst?‘gméﬁﬁf“g%ﬁfl lﬁ)‘-’ﬁc rr& (xxiv) The
conpound aseﬁﬁﬁﬁés Ite?guhdhsﬁﬁﬁﬂ thit HERITEdiBalé\Ean tbesgrguﬁedcﬂltfd Hargeienyl and R is
t et rahydro-2H pyran-4-yl, i.

6- (2, 4- di f | coveUpg enly>sysh ﬂqdmwwzf thedirstainyhiy sscond. priarid applicatien Wd)fpyrl do[ 2, 3

aner Gy SR bSO eRgS s RApPeS G YR 4B BRI 3 prirtel 1

i.e. 1,4-dioxaspiro[4.5)decan-8-yl, 1,3-diazaspiro{4. 5]decan 8 yI 2,4-dione-1,3-
6- (2 4-di fl uorophenox -8cycl o ropyl -2-(tetrahydro- 2H-pyran 4- éwam no) pyrid

o[ 2, 3-d] pyrdlﬁiaﬁmf-o'f‘(é cam ylzbﬂmmwmﬂéé]%@%@uﬂﬂl d3-hygexymedyli n (xxi),
wherein Ar’ 3. ﬁfiﬁflcﬂ p1r TgIS]un'agc d?l %ncigt'hghr]@t hyl - 3- hydroxy-butyl,

e
i.e.
(
i
a

6- (2, 4-Di f| uor Opmexyanzym ardaysdzmmyylka&eﬂua@ﬂtaﬁwcuwm sabstivoed Svitet hyl - 8H- p
yr do[2 3 d]lpyrimdin-7-one. 25 (xxvii) The conpound as sgem fied in (xxvi)
t hat 15 6- (@mormwrleubrﬁf‘;ﬂtmbﬁawwo or thecygreryyreups, provided that the same

( di

S, 3- t

b2 11 1o50- ERTERDHLARE IOy FRorhanitc A latoup SORE STRHAE S F (i)
e e e gt o e,
_(xxi X) The g6 s annls ‘Séﬂéielisfqngélhqtltpeﬁ? 5adéﬁa s(qag’%eéfo"&’ﬁgﬁlﬁ?é"?"q}bﬂerei' n: R2
is acyl, %ggggwkﬂ A OBH R IHRATU or (HLRORRMING ApPIRAbn or of

het er oal kyl oxyc or - - wher e 'S kyl éne or -C(=0) - and R2z
is alXyl or bathkoioyity d{iiplx(:amon)s ‘thresmwmdamplespm&tbldarmnt(tﬂmntc)i wher ei n

AR TR A N A N LT S UM
any one of (RodrsRynieth i XEXhethyl PPy ERIhydroxybutyl, 3-hydroxybutyl,
4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxy-
25 propyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl and 1-(hydroxymethyl)-
2-hydroxyethyl. Accordingly, as used herein, the term *“hydroxyalkyl” is used to
define a subset of heteroalkyl groups.
“Leaving group” has the meaning conventionally associated with it in
synthetic organic chemistry, i.e., an atom or a group capable of being displaced

30 by a nucleophile and includes halo (such as chloro, bromo, and iodo),



Xl1is O Xzis Oand R3 is nethyl. (xxxiii) The compound as specified in
any one of (xxx) to (xxxii), wherein R2 is acyl. 20 (xxxiv) The conpound as

speci fi edyd go/addyoone of (xxix) to (xxxiii), wherein Are ip :
2, 4-di fluoro-phenyl, R is tetrahydro-2H pyran-4-yl and RZCT/EP‘g(/;‘gt]% 25

(xxxv) A compound of formula I or 11" i N\ \ X~Arl Ry ~i WZ N X2 R3
Formula 1" WO (12111Gts~)-4 33 1 N~ ~ Xy io RwWZ N~NR$R9 Forrmula I1"
wherein: ZisNorCH 5 Wis S, S(G, S(Ogor O PCT/EP02/1111 (I(r X is O
NR4 (where R4 is hydrogen or alkyl), S, or CRSR6 (where R5 and R6 are

| ndependent |y hydrogen or al kyI) or GO Xz is Oor NR; Ar' is aryl or

het e I al k
or R on Y ogiksreiresd ity et Bl eI mdyh 2@%5?25 firogen. atkyl)’

cycl oal kyl , a@mlb@a_l,l&yy chcksy]o,xyath]b;xﬁlt@ﬂhkotbmctlhaxhe;salf&y)Hoxy]ar)ﬂogaiekgll
cyanoal kyl, al kyl ene-C(G-R3" (wh R3' hydr ogen, al k){ h droxy,
al koxy, ami hé: dlmﬁMRW)ameW@XbrN@ @W@Wﬂ?ﬁ%@ﬁyla"&‘ﬁf’n@‘d the ‘H‘Bnoal kyl ami no,

di al kyl am ng C(O O, O NR34, S(O 2
or S(O)ZNRB%r P%bi'\%é&?"ff’g%&%mﬁ‘ exgﬁgﬁfl%oc?(ee%f‘y hydz ogencf)r)al kyl ; gnél ??33
!S 3 bg:z{ &ggg) ﬁl ky\floncmmﬂm:nky}mansymadahkm kv;hbre Rét @ albylkirydroxy-opt i onal | 'y
e
ihndependentilgy h%}l%@a éif(fél%’Rl?PlkleSSM] Qr(gvﬁ)c} %ﬁmed&?’ %lﬁT W@Pedsf’gg‘@f: aESI 39 kf/llr;a
et er oal kyI & | kyl
aryl) aral ky %fydé?%! Fﬁﬂyéomcp% ﬁ?{ lg{/dqg?ﬂ{m( Tncﬁﬁg feangzglo&yleﬁ gje%lg?,g "gr y?/oxy,

am no, rmnorheandnﬂies ai 1Isylhaer|suamd trmt memadmabmambqg(qupk@hl)sam mgioupr R8 and R9

t th f CR82R83
al Ryl | Cycl BRERYE Onay Sk T BT oF 1o ser ! LY FORHUONRER1 )

gﬁgylmaceut | c((;rglpgl %gﬁ/ Agkhdt{dgg ;ngl“r&ét’ggl;ﬁﬁhr?? %émghgggﬂlgﬁgng; ! rsr;)pg 2orrpounds
as speci f i ebydroxyméthylem{noxxyalyheaylamino, cyclohexylmethylamino,
cyclohexylethylamino, and the like.
“Optionally substituted phenyl” means a phenyl ring which is optionally
substituted independently with one or more substituents, preferably one or two
15 substituents selected from the group consisting of alkyl, hydroxy, alkoxy,
haloalkyl, haloalkoxy, heteroalkyl, halo, nitro, cyano, amino, methylenedioxy,
ethylenedioxy, and acyl or more specifically those of the specific compounds
listed in the enclosed tables or being described in the examples. It is understand
that these radicals can be grouped also in a group covering only such radicals but
20 of the first or the second priority application or of both priority applications.
“Pharmaceutically acceptable excipient” means an excipient that is useful
in preparing a pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
25 “pharmaceutically acceptable excipient” as used in the specification and claims
includes both one and more than one such excipient.
“Pharmaceutically acceptable salt” of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological
activity of the parent compound. Such salts include: (1) acid addition salts,

30 formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric



pharmaceutically acceptable salts thereof. 5 (xxxvii) A process for

%epa.ring\gﬂ? sul fide conpound of the formula: R ~~~ X Ausl z Nx ~-3 R
erein: bBocbkar CH, X is O NR4 (where R4 is hydroge S,

CRSRG (where R5 10 and R6 are independently hydr oggn o? QT%F@ZQ%EQ

X "1s0; Are is aryl or heteroaryl; R is alkyl or aryl; R3 is hydrogen,

al kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl, 15 hal oal kyl

het eroal kyl, cyanoal kyl, acyl, alkylene1§(O-R3' (where R3' is hydrogen,

al kyl, hydroxy, al koxy, am no, nonoal kyl am no or di al kyl am no), am no,

nonoal kyl am no, di al kyl anuno or NR32-Y3-R33 (where Y3 is -C(O, C(OO,

-C(ONR34, S(O 2 .or 2 S5; R32 ..and 5 are.inde end ntly hydrogen
(ﬁrtal ky: ] ia RYEC| aglg %N@Eﬂacﬁ) @PR“SC?WI’ 8553@‘&3%3})&% %y1a s'klc?( y °
et eroal Kyl ,0fce@Pidi@, ¥ni Wbl hdxah6rd aBlieydidpentd hitad blisi n th
steps of: c%sntcgctl rllgrigdr)\ﬁlamde hyde of tr?e fg%ﬂrrupleg (ﬁoﬁ'ﬁ RS~1—CF\|%WIK111R vmgth gn

ar y} conpouarid, cpfymvhmamd;,rlnﬁicaac@Bxakomm:lsi.rwmraél%mahm@zvnelm 4j9-1
PCT/ EPI | 2/

(11 35 X n I condi tions
suf fici ent ?6&5}”38{5%80’ tf’%%%??&étg?gcﬁgbgeﬁ]éow &féwur‘? tﬁ%g process as
speci fsi ed | PenzyydEnkdic a¥ASERh4Nié aci, maﬁdehcchrmd?ﬁxdtlfanaﬁxlﬁ)ﬂﬁ:mdd ed in any one
of (i) to (xxxiv 5 (XXXIX) The process as specified in _(xxxviii), wherein

(Rix;lsx;]y ?L ?qﬁgesqclgom ?Cl¢h]e7'ﬁﬂ‘(§ﬂ%f§§ukf§m§ peid; 2hudroxpethreSUERM O dxxxvi i ) t 0
Q)| bt 50 SRR ey 1 AR n i o T 2
any one of {xxusiesdlféric 4o Xdaphosatfpiic sclﬂg4-me|dqﬂblngclem212]smdt$2+m conpound
rocess as LEOPRIIAGE HRRRYOTIGREKIe ARSI SIOBIN ich GBGRAIRES ns compr i <
_ S conpri se
MCPBA, OXONg.; 4 REHaRPRE G108 cPacld) AL RS O L@ GI8RAR £3d, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the like; or
(2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic base such as ethanolamine,
15 diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the
like.
The terms “pro-drug” and “prodrug” are used interchangeably herein and
refer to any compound which releases an active parent drug according to Formula
I or II in vivo when such prodrug is administered to a mammalian subject.
20 Prodrugs of a compound of Formula I or II are prepared by modifying one or
more functional group(s) present in the compound of Formula I or Il in such a
way that the modification(s) may be cleaved in vivo to release the parent
compound. Prodrugs include compounds of Formula I or II wherein a hydroxy,
amino, sulfhydryl, carboxy or carbonyl group in a compound of Formula I or Il is
25 bonded to any group that may be cleaved in vivo to regenerate the free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of prodrugs include, but are
not limited to, esters (e.g., acetate, dialkylaminoacetates, formates, phosphates,
sulfates, and benzoate derivatives) and carbamates (e.g., N,N-dimethylamino-
carbonyl) of hydroxy functional groups, esters groups (e.g. ethyl esters,

30 morpholinoethanol esters) of carboxyl functional groups, N-acyl derivatives (e.g.



(xxxxi1) A process of preparing a conpound of formula | as specified in 20
any one of (i) to (xxxiv) conprising the steps of: contacting a conpound of
For mul a kW g20M@qU2/ UG-59-4 36 N ~ ~ Xy,~/ "Z N "XZ L pctiBro2int106
PCT/EPfl 2/ 1111 t1G where Z, R3, X1, X2 and Are are as specified in any one
of (i) to (xxxiv); and L is a leaving group; 5 wth an amne R-R2ZNH with R1
and R2 having the sane neaning as R and RZ in any one of (i) to (XxxxiV)
under nucl eophilic displacenent conditipns. (xxxxiii) The process of
(xxxxii), wherein L is a group RS(O a- where Ris an al kyl or phenyl group
and nis an integer fromO to 2. 10 (xxxxiv) A conpound as specified in any

f (i) ¢ ' . . i fied i
Goood 1. (B8 SR BB S S B B Aoy RS S BREEAA D 0t by
15 process @sufBRinids Sbeials, Retyls @né end] efiervofikejont and aidzbyde fmotionad ) A use of

a conpound as specified in _any one of %Ig} to. (xxxiyv) or éq);ﬁ;xi v) for the
pr epar at i ongroRpsineempewndsof Fpopulad enll ard e dkeese uddesha ers

speci ficall: rei L& 3 ' j a8k iokF(@RENritis, Crohns

di sease, 20)j|)crr togblﬂl}ce) 6%%9?0%%%@%%?&%&8“& orj; di stress syndrone
or chmoni ¢ obst rtRbievgnggrbopnefeys ti sgasping of atsaisdhg3Gematachieddo di sor der i s
Al zhei mer' s di sease. (xxxxvii) A method for treat] p38. nedi at ed di sorder

n

speci i cal | pagtye\greiRsingg ragleeple, Blskss ERANEeS PTRrSGRARA TAU¥ Yy i t i s, Crohns

di sease, | , I i i syndr onme or
%ﬁﬁepmbﬁe%%%ﬁ%_ caft Vel burddaa Al Walhéeh 4 gsli.G.eF&s, y

chroni c obs rve pu i sease or wherein said p38 nediated disorder
i s Al zhei mePtotecdivs Sammps i OnganicsCimamistry\OWile3/ 2°f ed 48991} arrGiaEeon and 111( 1(i 37

admnistering to a patjent i.n need of .such tr n an gffective amount
of a conpouHaTisen gixe P@G“‘%‘Hmé?%&mﬁ‘é“‘bbr@“)c_ E@%Q‘Uﬁ 6§(Jf(°§9xxi v). The
CO”pq]ld)”dS Oix;ifgp%ﬂ@%ﬁﬁpby_-mm)t g@ﬁr&éﬁat%'aﬁjné Protdesink wAdupd ifcides as 5 wel |

as sol vated , including hydrated forns. In general, the solvated

forms, i ncl fotingl abstylk; trifbwrdasetyk beazyd, benuylowycarhony(GR®olevtat ed forns and are

i ntended to, be enco ed within.th e of the pr j pvention. In
addi ti on tob¥‘ﬂéy°€§??ggﬁaﬂsﬂ’§ﬁd%’§‘ﬁﬁh?'[;%b'l g&@sg&'?‘ﬁ%ﬂ'&gﬂ%ﬁnﬁgg%”f‘k%‘g pr esent
invention i (@gﬁd@itﬁlahdg%ﬁgﬁa{ﬁ@ylf%%@; alfjléxyo@boRy19-Tubenpineakylt | nventi on
al so includes all 10 pharnaceutical |y acceptable salts of those conpounds

al ong with prwdrbegyf GMEChhitrrecraayipdynsdenyhdy ¥Q¢).9nd thediktoner s whet her in
a purles chir ﬁleprfegerngtﬁl% h%droxy protecting groups include those where the hydroxy group
is either acylated or alkylated such as benzyl, and trityl ethers as well as alkyl
ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.
“Treating” or “treatment” of a disease includes: (1) preventing the disease,
i.e., causing the clinical symptoms of the disease not to develop in a mammal that
20 may be exposed to or predisposed to the disease but does not yet experience or
display symptoms of the disease; (2) inhibiting the disease, i.e., arresting or
reducing the development of the disease or its clinical symptoms; or (3) relieving
the disease, i.e., causing regression of the disease or its clinical symptoms.
“A therapeutically effective amount” means the amount of a compound
25 that, when administered to a mammal for treating a disease, is sufficient to effect
such treatment for the disease. The “therapeutically effective amount” will vary
depending on the compound, the disease and its severity and the age, weight, etc.,

of the mammal to be treated.



. chloride, bro

racem c nvxture or other formof mxture. The conpounds of Fornmula I and |
are capable of further form ng 15 pharnaceutically acceptable acid addition
salts. A se forms are within the scope of the pre i tion.
Pharnaced*?ggWPsﬁécceptable acid addition salts of the coﬁ%@%gggﬁgp Formul a
| and Il include salts derived frominorganic acids such as 20
hydrochloric, nitric) phosphoric, sulfuric, hydrobromc, hydriodic,
phosphorous, and the like, as well as thg salts derived from organic acids,
such as aliphatic nono- and di carboxylic acids) phenyl-substituted al kanoic
aci ds, hydroxy al kanoi ¢ aci ds) al kanedi oi c acids, aromatic acids, aliphatic
and aromatic sulfonic,agigs,,etc. Suchziglts th%ﬁ i ncl ud suLfa%gp
pyrosul fate, bi sift92s¢ ihthe grawipgs ofisirugiural frmulgin e present dSREIDIAN My 15
monohydr ogeemgggabﬁw S Y o gsnRhe sl f theiARnRE Bhadeis davy Mlasphat e,

e,

iodide, acetate) propionate, caprylate, isobutyrate,
oxal ate, namithane bosdicthe atseof thalseuciue, the posoniskilled imte arteyillnmderstaad

mandel at e, henzoate, chl.arobenzoatge,, nethyl benzoate, . dinitr nzoat.e,
Ohthal at o, Bengone g PhnSl BN PEPHLALsIPmS paer e Abd sk DS CARE AT s
| actate, 30 %Rl BAtEprebct I @ Pornt®d BANRS HdvaNBY Gie comPuieh Brddriss usell 180
contenpl ated are salts of WO (12/11G 159. 1 PCT/ EP0O2/ 11 110G 38 ani no

aci ds such dsmvathgistmatterearedg 1B drate Therafoge (rdE rrapresendfal-BELir ONatrePressss  f or
exanpl e, Bey, S. et al oo rmaceutical Salts,"” J. of Pharnaceutical
Sci ence, 1973ﬁ$6§?y&£1§fWQ¥dﬁm§ id addition salts of the basic conpounds
can be prepared by contacting the free base formw th a sufficient anount
of the desired acid to produce the salt in the conventional nmanner. The
free base form can beTheeghibe brasdesiyescoiption of Hg invratignisset Brthipithen a base
and isplating the free. base | - 1O, . The free base forns
diffe d)f romsfc‘lrpr@ia\:y ?f;tg% gf?t\’/oé"g%l{upﬁfggﬁé?tgst&es%ﬁéo a Ii](lg’% certain physical
properties such as solubility in polar solvents, but otherw se the salts

are equivalent to their respective free base for _gur posesH(é%Péhe pr esent

i nvention. Another asPae@spsct ehiBe PFRseRtinERtgR BIQVELES 2 RmPpo tes of
Formul a 15 E?nmgl,ll") useful in preparing conpounds of Formula | and IIl. N
~ ~ X ~Ar~ ~T"WZ N X2 R3 Formula I' 1 N~ ~ X~Az,~ to R wWWZ N~NR8R9
20 wherein: Formula 11" Zis Nor CH Wis S _(Ox! S(O2 or § X-is O NR
(where R4 is hydrogen or alkyl), S, or XRSRg ( re86 RS and R6 are
i ndependent |y hydrogen or al kyl) Cﬁl\@g\ P
w727 N7 TX?
R3
15 Formula 1
I
where Rl, R3, W, Z, X! and Ar’, are as defined above in the summary of the
invention.
20 Preferably W is NR?, more preferably NH.

Preferably, Z is N.
Preferably, X' is O or CH,, more preferably O.
Preferably, Ar' is optionally substituted phenyl, optionally
substituted furyl or optionally substituted thienyl . More preferably, Ar'is
25 optionally substituted phenyl, particularly 2-substituted, 4-substituted or 2,4-
disubstituted. Still more preferably, Ar' is monohalo-substituted phenyl (e.g. 2-

chlorophenyl, 2-fluorophenyl or 4-fluorophenyl), monoalkylphenyl (e.g. 2-



WO 112/ UG-S~I .1 39 X2 is O or NR7; PCT/EPU2/0OL10C Ar' is aryl or
heteroaryl; R is alkyl, aryl, aralkyl, cycloal kyl or cycloal kyl al kyl, or
R oWt 0gg{§8s0dsQ64m a | eaving group or hydroxy; 5 R3 is hygepgeioiddky!
cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl, hal oal kyl, heteroal kyl)

cyanoal kyl, al kyl ene-C(O -R3" (where R3' is hydrogen, alkyl, hydroxy,

al koxy, am no, nonoal kyl am no or di al kyl am no), am no, nonoal kyl am no,

di al kyl ami no or NR32-Y3-R33 (where Y3 ig -C(O, -C(OO, CCONR34, S(O 2,
or S(O 2NR35; R32, R3a and R35 are independently hydrogen or 10 al kyl; and
R33 is hydrogen, alkyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl or

25 are i nuenehueheTy: APBRET bt PEtIce 124 SARHRERD Aafigoy and K6 and
| cycl oal kyl gkkyb 4-Jiﬁlkﬁ{y§;|%lehwor 2?6-11&&&;5115&?2%/1% 2 Ardydubstitheaphenyt G(¢OB- R8' 15

(where Rg'is‘alkyl, ar aral kyl, cyc il ) cycl oal kyl al kyl
het er oal Kyl flucabRemgtykphen @, fluaiordramethyinhsnylard pafersblialsamarehalg-y | am no or

aryl (al kyl)a 'nolip r t oget her form =CR82R83 (where R82 and R83
are i ndeper?d‘glﬁ?‘i’ aﬁv&%@ﬂ“?@‘gﬁfwg cycl oal kyl, cycl oal kyl al kyl or

optiogal |y substituted phenyl). 20 Conpounds of Formula I" and II" where W
is O can be prepared by hydrolyzing precursor sulfope ch as If, 2e, liig
shown in the fol | owi rRyefseatiyd is apyTjaralk s fmwlﬁﬁgaﬁ@?aﬁkgti c acid or

agueous hy%?%b&ﬁlé%@hﬁé’d %}&Fﬂé,q{e?éfg%ub&ﬂmﬂ;(l'sggoélikyﬁ hetefARBPUNds 1 and

1", where OX resultrng roxyl 'conpound can be

al kyl at ed widtérofciyl oMetetoclyclyialieyl] Mure prgféably RO iphdteroplkglsubtitwtedrpounds  of
Formula 1" and 11", where Wis Oand R is ﬁ% descri be(il. | ternatively, the
sul fone gr owyslaatkyl Hhetgspsdstiwisa cycloalk e hefatpaliyl o5 RETPEYFIY ¢hi aced with an

al CO}]}B' R ;W@g@%ﬁéﬁ&%x?ﬁpfé@op§hé%%&g§ Rlc%#g})ﬁ > alk9euNgs of Formula |

and I'T" whe s as descri be unds of Formula I' and II"

where R W f pydiosy-Demsthylypaipelipl, 4 toidroxy-peatan-2391, (8)y2-bpdrpxepred by treating

t he precursor conmpound where R Wjs hydro [{1]ls,~; 9

PCT/ EP112/ Climetiylpoonplt( ﬁ)-a—wgrwehiﬂ%aﬁ&Géﬁw%?ﬁ%@@%éﬁ%ﬁ?ﬂas

oxychl ori de f . Inde v SR of ] llor 1800d 1"
PP S P S S e e s

where R~W for eav acet oxy, tosyl oxg ‘ y be
prepar ed by dintetatli3Algydrivey-putgtamdsoore sperpbeatly Snatrex RUR): S dimednd®ytylii t h an

ventd on cars e ey bup F o et ohlE SSRTREMSIE " of P

present invgph 1606r SPEGRAEL P16 Metidilis] Phrefeprediekamplewhere Z is
N is shown ﬁ%{&%@ﬂvgﬁgnéllﬁ%gﬁgﬁw Irtselo shozglﬂ% be agpr ec}iolgt ed t hat igllthough t he

schene of t eof haietocgd gR 'érclode etrmyire2Bspyrapthdds (methylsefemdsent i nventi on

apply w dely, tq anal ogous. co d f rula 1 ,¢ propriate
consi der at i B‘rPef’S‘“b‘f'éS]t%@tlﬁi'b'ﬁlog‘ﬁcg}{%@%? %Péi_ci?"lﬂgﬂpyor#ﬁ égk #h\?ggta\léﬁ%%s?%}nal gr oups
by met hods &kasggéfigeiﬁnﬁléﬁliﬁéd inathe OficURBH Cabldiaitispéoific eXamplesipptiéic hydr oxy
groups, in order to prevent unwanted side reactions, 15 sorreil mes need to

be cafVer t edxaraples bRk sinolude dthyeepxyeyclohgx i tapydror2tlipyiaprisylat- ot her sites

in the nolecule. . The hvdroxy prot ' gFQYP_H hen, & UE8hrbByIPr OVi de
the. free. hy GPEeysBRau PSR £ Te b BB B e oups
can be deri \mtaiéﬁl@xyem&p,rmu&nmeﬁmbeyatmg,ae-hyammmmmﬂ-yai(Be(:r-eacti ons. Typi cal
protecting groups, and net hods for attachi,ngwand cl g_lavi rg)% ’}Vﬁ m are 20
descri bed f bydspxymethyl2-apsid)prepsdr &- AN Dydieby amupe)sthoxy)preRyl, R§nz¥he and
P.GM Wits, Protect.i 0 ' ani 9L Rethvinforidliel on, 3ohn
Wley & Soné’,helﬁﬁ\l\l?u%ré&de%lﬁ)gl,ﬁg}r?gy%%’?sngeﬁ@aﬁﬁggﬁlarrfsgﬁ eﬁt%qi’a(l ., Conpendi um
of Syms het i Gy@ogani Cdividtiyidishyl V0B sdihddrBx iBopyl, 3Ahydrpx gordpBoimexyl,1971- 1996) .
WO 02/ (ICnS). | 41 PCT/EP(1211111l| 12(~.CD2dEC \ C?ZFC --~ 1 R ~ ~ RS~~NH S N
e pyridin-2-yl, 2-morpholinoethyl, 2-(piperidin-1-yl)ethy , cyclohexylmethyl, 1-

(hydroxymethyl)butyl, 4-fluorophenyl, cyclopropyimethyl, 2-methoxyethyl, 3-

(N,N-dimethylamino)propyl, isopropyl, methyl, 2-morpholino-2-(pyridin-4-

yl)ethyl, 3-furylmethyl, 1-oxidotetrahydro-2H-thiopyran-4-yl, 1,1-dioxido-

30 tetrahydro-2H-thiopyran-4-yl, 1-phenylpropyl, phenethyl, 4-(2-hydroxyethyl)-




- the conditio

13 lalb~RN~CHON\ OHR S~~~ .~---- RS 13 13 1d RIc ROX~R i
HNNNOR-R31'" Scheme 1 R~ XW~1 SNNO13le Ri i \ OGSO NNOI13
I R Tregygenhe8s @ conpound of Fornula la with a primarypafepeyd1dd
(R3-NHZ) provi dfes a conmpound of Formula Ib. This reaction Is conveniently
carried out in a solvent which is inert under the reaction conditions,
preferably a hal ogenated aliphatic hydrocarbon, especially dichloronethane,
an optionally hal ogenated aromatic hydrggarbon, or an open-chain or cyclic
et her such as tetrahydrofuran, a formamde or a |ower al kanol. Suitably,
the reaction is carried out at about -20 C to about 120 C. Reduction of a
conpound of Formula Ib provides, ap alc | of 15 nul .C. _Thi.s reduction
i s typical | Bheayk ?’T(éd“%@ﬁp’%ﬁﬁﬁ"}”y HTQE%EQP&VWW#PWE’S{'F‘S?%*?"%I%“Mr wel |
known to thogse JNY L ; N i el Gientyg, 2-nert under
hj)?s?pgéo?ﬁg&lr é&ﬂ"@%. %@ %ﬁ%}?fg?geg?fg, %ﬁp’gf)&éﬁgﬁ%w gﬁrE cy;cl i c ether,
especi al | y @NeNrdimethytdmina)ethyht2-lyoetidin2ByQethyl, dHpurolidind;yliprepydr abl y at

bout 0 C to abgut . ture) . WQ 11230Fi .| ~~-t 4
PCT/ EP( 12/ o313 Tessh IRVT G 201 G Y BH: <UFIoPBPvaI s E Bk o
car boxal de“ﬁﬁ%yﬁﬂioﬁgﬁﬁl @- )Qlfoxmtmjﬁé‘ltpﬁﬂm,il,slﬁaiydﬂgtl‘?ﬁbﬂowl(?arﬁlﬁﬁyo‘lt Wi th

manganese di oxi de, ough nurrer ous 0Ot her net hods can al so be enpl oyed

(see, for eXanpipeypyADHANCEIIORSANM yCloberwisatryl, 34nethexypropyy ch, John Wley &

Sons, New Yor k 9 . endi ng.on. t he oxj di zi egpl oyed, the
reaction i sSW&Y fyédﬁg%ﬁo-%%ﬁg}ﬁﬂyﬁﬁqlgpqd}p-g-yzd-&gﬁ}&w éﬁ?@%g’ ?ﬁert under the
speci fic oxidHeRPleN 42 medathid2bR5 81 Ryl AimlladAqs D& thikzel-6yhnéthgl,

hydr ocar bon,” especi all'y di chl oronet hane, or an rgoc?tl onal Iy hal ogenat ed
aronati ¢ hyhlydsogenbérphersibutsh Ry(4-aminophienagthynPyrédiezryli wtrabydro2H-about 0 C

P A R T L S L G o A

defi ned abowgingiés k&l iRtRSaRIGOfablesRaspecifiossatrdesa conpound of Fornula le.
Any rel atively non-nucl eophiligc base can be used incl udi ng carbonates, such
as 15 potassi um car boH@f@?blb’iRﬁﬁ@}h%ﬂﬂa?ﬁt“&lk)ﬁﬁ&h?&{ﬂa -dBPBonat e;

bi car bonat es, _.s i ! L i and

sodi um bi capli‘)a’(gergéﬁg;aﬁ%}rlgﬁ‘;e}gfoais%ﬁ)%%te}g%%?g?fﬁ}agwn@??%ob%wg’é; and

resi n boundcydlegiegylsuch as 1, 3, 4, 6, 7, 8- hexahydr o- 2H

pyrimdo[ 1, 2-a] pyrimdine. Conveniently, the reaction is carned out in a
sol velt which is relatively polar but inert under the reaction 20

condi tions, preferabl i | A6k stituted
pyrrolidi none, especi én?@cﬁggﬁgt&ﬁ;%pg@l%{ﬁ%%%ﬁ%sn%ﬁﬁﬁgaﬂ?I;d}*t.(%}r?ger ature of
about 25 C 1o about 150 C. Oxidation of le with an oxidizing agent, e.g. a
peracid such as 3 chloroperbenzoic acid (i.e., MCPBA) or Oxone, provides a

sul fone (1f) which 25 can be convgr Xa..y\iﬂet y of target conpounds.
Typically the oxidation of le |
R Z & 8.9
W Z N NR"R
Formula II
20 or pharmaceutically acceptable salts thereof,
wherein:
ZisNorCH;
W is NR%;
X' is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
25 R® and R® are independently hydrogen or alkyl) or C=0;

Ar' is aryl or heteroaryl;
R! is hydrogen, alkyl, haloalkyl, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl,




is carned out in a solvent which is inert under the conditions of the

oxi dati on. For exanple, when MCPBA is used as the oxidizing agent, the

sol vent v§095 {8420l y a hal ogenated aliphatic hydrocarbonye @@P@ﬁ‘h%(,l y

chl or of or en Oxone is used as the oxidizing agent, the solvent is

prefer any met hanol , 30 aqueous et hanol or aqueous tetrahydrofuran. The

reaction tenperature depends WO 112/ (1G 1S )~ PCT/EPO2/ (111 11 G 43 on

the solvent used. For an organic solvenbpg the reaction tenperature is

generally at about -20 C to about 50 C, preferably about 0 C to about room

tenperature. Wien water is used as the solvent, the reaction tenperature is

generally f om a about C. preferahly,a ito about room

t enper at ur ' e‘ﬁT“PE‘ﬁ'ﬁ&WWPV? ]'iﬂfféo%‘ffygaﬁe eéﬁcyﬁ&r;f,algg Egr'ﬁgg ﬁdlgr catal ytic
condi tions EWH}C KGRl Y TaReinased BB tfer ARERM: G ak§Ren gRAUpIMHIRIhisOf

- Sul f oxi des by Hydrogen Peroxide, Catalyzed by Methyltrioxorheniun(Vil)"

Lahti, Davi UyMbgerEsb@hém}valk}’hrmngHy, alkeyy amdive AONEZBPHIRIEDEr1 )
pp. 2164-2167; .." Rheni u

(2000) 55( afilybnrol B u e ER I B e et AR RRADfEA ", heT‘)day

Preparsqtion of Pyridi Ré, ﬁd,&éﬁs)ra]k@peret Chri st opher Adol f sson, Hans;
Khuong, Tinh-Alfredo V ud Andrei K.; Sharpless, K Barry, J. Og.

Chem (1998) 63(5), pBITSﬁleFCTgPD)Oraﬁé'b@Ning the conpound If with an anine
(R -NH2) provides the k%ngﬁ & e%cr@? h,md{o%elj\ allg)’l 4t l’ ounds 1,

wherein Wis NH). Further aI I‘on provi C rrpounds of

Formula |, whaboakW t)‘&:lé‘ﬂBZylam@lehaeiBalldys, adekgullfonjﬂharylsalfoﬁylp@(ﬁa-rR %e carri ed
out in the presengg or absence of solvent. Convenient lterge‘éih]ca eaction is

carried out (wherp&méal&vhﬂ@é agalkyls Bml%mtc)@k’@“i)’éa“élﬂohﬁ kexY-e

pr efe bI y e &ﬁn?‘[la § vely, in sone
cases at herap\ﬁﬁ[a?/h usi hg t e{m:otj fagkl Hkiaa}’gﬁ &ﬁé%@%@ﬁ@ﬁe correspondi ng
sul f oxi de cawebeRY, ®dcwed, o ae@t\kyawaskdeﬁmcbahone (R -NHZ) to provide the
conmpounds of Formula 1I'. Accordingly, the 1p e‘t%‘el nvention provides a

met hod of preparing c&gfeRblysWds rWﬁTeaPrF emg;y ating a conpound of
general Fornula le, If orrespondi ng sul foxide with an am ne

(R -NHz) and optional lP;&%lgg@eFﬁnghe resulting product with Rz-L, where Rz
isis alkyl and L is @réfemblyn’ @r@uqnclﬁo'nmumfsrabfy@or mula | where R3 is

am no, nonoal kyl am no, ajm no .or [\epar ed as shown
in Schime 2 fromthe f@gfle@}ar)y éﬁdﬁ&pﬂanally sugstntutcd pl?erm:’1 plaonﬂ

2-al kyl t hi , ; o
2- 3l Kyl Ui o-Go@iRiB@ndr2t ot bl oLk dhisinyl ( Rtdre pReertblY, APTH)

7- al kyl t hi o-optiamillyculstButed phertyyrpattiqul2lycheubstivtedz4crbstiswodhar 2.4- Sc herre 2

NG2R, | N o BrReas Sl arsiarebly, A dR ohphussbbsiiel plds el s T

(O di phenyl phRspfHeR Ib;fﬂfoeaﬂska dﬁﬂ)ﬂv.\’@%}ﬁh 1pah@¢baaq¢;sr¢hmg(etoozhter ature
procedure (Col vi%rye%1 . Ki'rby A 4 Tetrahedron Lett. 1982,

23, 3885. Fanethylshw@ d@elo wbétntt@érphcwl(e 5t2a'dqilﬂ+le'§3@hcny}) diaflhphsayger , 3.
Org. Synth. 198 | ;

O di phenyl ph(8§’p2 t)%ﬁ%’ a%aﬁe&%wh%ﬂm %El dlsub?ntuteﬂ%l'gnyl (f gN4H IV

X -Ar' Ph2PG2NNrb- Zméthylpﬁed‘#ﬁ Fidord-4omdli y}hehy]) odpreferabig also monohalo-

and monoalkyl-substituted phenyl.

25 Preferably, R is aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl, heteroalkyl,
heterocyclyl or heterocyclylalkyl. More preferably R! is heteroalkylsubstituted
cycloalkyl, heterosubstituted cycloalkyl, heteroalkyl, or heterocyclyl. Specific
examples of R' include 4-hydroxycyclohexyl, tetrahydro-2H-pyran-4-yl, 1-

30 (methylsulfonyl)piperidin-4-yl, cyclopentyl, (S)-(2-hydroxy-1,2-dimethyl)propyl,



MeS z NN Y z bas RCHO YX reductive am nation X = hal ogen x'-Ar' N~ ~\ |
MeS'z NONY = RRCO, R-OCCO, NR-R-CONR33S02 , RasRssNSO2 X -Are N~ | \

N O R NH Sh& R NH2 heat (150 ~C) 5 Scheme 2 WO U2/ 1368148020 14&
(] 4+ . ) T/EPO2ZHOITH
PCT/ EPU2/ U1 1110 Di spl acenent of the sulfide (or the corresponding

sul foxide or sulfone with an am ne R~-NH2 as previously described for
conpound le in Schene 1 provides conpounds of Fornula | (conpounds of
Formula | where Zis CHand Rz is H. Reacting the resulting product with
RZ-L, where RZ is is alkyl and L is a |eaving group gives conpounds of
Formula | where Rz is alkyl. Conpounds of Fornmula | where Z is CH may be

e o 2% St RS B e SR SR SR 0 M2, e
N ~O a MeS |3 ey IR by Db 4-(2-(N N-diethylamino)ethoxy)phenyl, benzyl,
phenyl, butyl, dodecyl, 2-hydroxyethyl, 3-methylbutyl, 2-methylpropyl, (2-
hydroxy-1,1-dimethyl)ethyl, 2,3,-dihydroxypropyl, 3-hydroxypropyl, hexyl,

5 pyridin-2-yl, 2-morpholinoethyl, 2-(piperidin-1-yl)ethyl, cyclohexylmethyl, 1-
(hydroxymethyl)butyl, 4-fluorophenyl, cyclopropylmethyl, 2-methoxyethyl, 3-
(N,N-dimethylamino)propyl, isopropyl, methyl, 2-morpholino-2-(pyridin-4-
yhethyl, 3-furylmethyl, 1-oxidotetrahydro-2H-thiopyran-4-yl, 1-phenylpropyl,
1,1-dioxidotetrahydro-2H-thiopyran-4-yl, phenethyl, 4-(2-hydroxyethyl)phenyl,

10 3-(4-methylpiperazin-1-yl)propyl, 4-hydroxybutyl, 3-morpholinopropyl, 3-(2-
pyrrolidinon-1-yl)propyl, 2-acetamidoethyl, 2-(pyridin-2-yl)ethyl, pentyl, 2-(N,N-
dimethylamino)ethyl, 2-(pyrrolidin-1-yl)ethyl, 3-(pyrrolidin-1-yl)propyl, ethyl, 5-
methylpyridin-2-yl, propyl, methyl, cyciopropyl, (1-hydroxymethyl-3-
methylthio)propyl, (1-hydroxymethyl)cyclpentyl, 1,1-dimethylpropyl, 3-ethoxy-

15 3-oxo-propyl, (1-(piperidin-1-yl)cyclohexyl)methyl, 3-methoxypropyl,
cylcobutyl, 1-(oxo-ethoxymethyl)piperidin-4-yl, 4-methoxycyclohexyl, 2-
cyclohexylethyl, (2-methylthiazol-5-yl)methyl, imidazo[2,1-b]thiazol-6-ylmethyl,
hydrogen, 4-phenylbutyl, 2-(4-aminophenyl)ethyl, pyridin-3-yl, tetrahydro-2H-
thiopyran-4-yl and (1-hydroxymethyl)butyl.

20
Preferably R® and R? are idependently hydrogen, alkylsulfony! or
-C(O)-Rgl, where R® is monoalkylamino.
Further preferred embodiments of the present invention are as
25 follows:

() A compound of the formula I or II

~Z



Br I MeS ~ NH2 X -Ar' Heck b reaction o 0 2a X-Ar' NI o MeS NH2 O 2b
X-Ar" N~1 MSOz N\ OR2e R NH2 f heat X -Ar' NI NOR NHR3 II"
Scheme 3 wWoadhéxges3, 6- di brono-pyridine (Den Hertog et. al.pcBegpoydiigy- 5
Chim Pays-Bas, 64 85-100 (1945) is treated with sodiumnethyl thiolate to
gi ve 4-am no- 3-brono-6-nethylthio-pyridine (Step a, see Wndscheif) P;
Voegtle, F.; WO 02/11l~; 1.1 PCT/1;PII2/ 11111111 47 Synthesis, 87092
(1994). The nethyl thiopyridine is coupleghin a Heck reaction under

pal | adium catal ysis (e.g. palladiumacetate) in the presence of base (e.g.
pot assi um acetate or tributylamne) with the vinyl ester 2a to give a
conpound of Formula 2b (see Dong, Y.; Busacca,;, CA J. a. Chem, 62)
6464-65 {1997). 5 10 Ring closure j Xe‘gpditi ons gives a

1, 6- napht hyri done of Fornul a 2&. |kyI tionf of 2c with an al kyl halide (or
any other al kylating agent R3R %&% i | £avi ng group) gives a

1-al kyl at ed napht hyri done of Forful a®2d. | i d4tion of 2d and di spl acenent
of the sulfone with an am ne RLNH2 as preR?i ously described for conpound le
in Schene 1 provides conpounds of Fﬁ,_t rrulfl | " (conpounds of Formula |I where
Zis CHand RZ is H). Reacting the ré¥®lhg product with R2-L, where RZ is
alkyl and L is a |eaving group gives conpounds of Formula | where RZ is

al kyl . An alternative route is showmn in Schene 3A. ~~t R~-NH2 | \ ~~t 1)~ C
Cl d~NHFh 2) ~~z d ~ NHR3 Ar' X G-1zQ0zF%!'15 N\ \ X ,qr' HN~ N 'O
R R3 neat, 5 eq.,155 C RlL NH2 N W\ d WrO An exanple of this route
is shown in Exanple 88. Conpqunds a ll my be prepared as shown in
Schene 4. WO 112/ U(-4;9-4 4 SH I1d BB Ar' X ~ N

5 Formula IT

or pharmaceutically acceptable salts thereof,
wherein:
Zis N or CH;

10 W is NR%;

X'is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
R’ and R® are independently hydrogen or alkyl) or C=0;

X%is O or NR’;

Ar! is aryl or heteroaryl;

15 R?is hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,
heteroalkylcarbonyl, heteroalkyloxycarbonyl or —R?-R* where R is alkylene or
—-C(=0)- and R*is alkyl or alkoxy;

R' is hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,

20 heterosubstituted cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, hetero-
cyclylalkyl, R'2-S0,-heterocycloamino (where R'? is haloalkyl, aryl, aralkyl,
heteroaryl or heteroaralkyl), —Y‘-C(O)-Y2 R (where Y' and Y2 are
independently either absent or an alkylene group and R'! is hydrogen, alkyl,
haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),

25 (heterocyclyl)(cycloalkyl)alkyl or (heterocyclyl)(heteroaryl)alkyl,



X -AA" R CSONNNRBRIO Illg X-Ar" HNNNNRSRO R IIl" X-Ar'" R~ ;~C
;~C~S NNNRBRIO IIIf Schene 4 5 Reaction of a carboxal dehyde of Fornul a
ld (R3 iSydomiskéy @ nitrile, Are-X1CH2-CN (where Arl and pgergp@/diRse
defined above) in the 10 presence of a base under condtions simlar to

t hose described for conversion of Id to le in Schene 1 provides a conpound

of Fornmula Ille. Conpounds of Fornula Ille may be sequentially al kyl at ed,
acylated or sulfonylated with al kyl ati nggagents, acyl halides, isocyanates,
anhydrides and sul fonyl halides to provide conpounds of Forrmula Il1f where

R8 and R9 are as described in the Summary of the Invention. Subsequent

oxidation of IlIf and,si C o) | j / /111 10C
X -Ar' NR-SNNNHTI ISIS’BJS?%%HP‘I?I% @f&’?ﬁ?ﬁéé@g%éwﬁ%%aﬁ 111(i 49 an
ani ne R~NHzhagalRyEHéerealkyl, ¢9amaikye dikylinecO@RRAU(WHRré R'Ss hedrogdn, pr ovi des

.- conpounds of Fornula Il1". Further reacting the resulting product with
RZ- L, wher ealRyl, hydiosy.zllgxy. aminol mosoakylanifomy diplkylamyio)edigdnpounds of

Formul a 11 M&ﬁéaalkﬁ%g%rﬁ gia@s{lam%g?ﬁgﬁ_\(sjﬁsb LW' eg{hgs _Qé{o(?VVi_(I;(b)@DderSt and

that certai i ons-to above schenes areé contenpl’ated and

wi t hi r5 t he eCONRYT S)eomsEaVR | R¥eRtiand R*Fat indepepdently hgdtogemost eps wi | |
involve the use of protecting groups for functLon I %trgou t hat are not
conpati bl e aikyh apaRe ] is ivdiogem aloi.cycloakell cydadkylfiyl. bsirA O of Formul a |
and Il and I - { ptabl e salts of basic conpounds of
Formul a | aﬁgﬁqlﬁh%sgﬁsﬁgg%%gﬁég%)ogg&gked as nedi canents, e.g., in the form
of pharmaceutical prepaistiydoogen of akkyhhad naceut i cal preparations can be

adm ni stered enterall e.do, qrally i he form 1~ of tahlets, coated

tabl ets, dragees, har ﬁgmﬂéaﬁm%&@ﬂ@w Se ,ylsadly]u?fagﬂ/ ', emul si ons or

suspefsi ons I LN I tally, e.g.
Pe{lp c (glé‘a;iu ! %ycld%il%{lalkyl, E%E&%Jk?{, 'altkﬁiesyrfaﬁﬁ, RuBysyl, Oyt al ly g.)

inthe form sitories. weve may al so be adm ni stered
par ent er al | ywhere ®®is hlkyl byl favalkyloydlaslied.tdyolvabkylalkylohssero2ikylrakospnpounds  of

Formula | and Il and their afgr ntioned pharnaceytically accegptable salts
can be proc@S4eny: @mine: M&Phﬂc@@ﬁ?ﬁ%’mn& QTMI@BP?O gqagaﬁ?lﬁfylﬁ?mﬁwﬁpégni c carriers
for the prodygRP edhetifer RIVA NORCRY (While FOF BRAR Bk Ofilepde@BADSRydr6@hD Starch or

derivatives theredt, talc, stearic acid or its salts and the ITke can be
used, for exkybloycloalkyls aptioadkylalkyl er dptionallpiubsigntedphenyd)itibl et s, dr agees 25

and hard gel ati ne capsul es. itabl.e carriers for soft gel ati ne capsul es
are, ﬁ)r ex 2R ,Cewgﬁ?la‘iﬂesmﬂéﬁéﬁs &Iﬁ%}g fats) sem-solid and |iquid
polyol s and the |ike; depending on the nature of the active ingredient no
Garners are, however, usually required in the case of soft gelatine

capsul es. Suitabl e cafi) &hecémpoundes spesifirs indéh Oéih%EFHP]iadr%%and syrups are,
for exanple, water, polyols, sucrose, invert sugar, WO 02/0(-1S9-4
PCT/EPU2/ U | 1)C 50 glucose and the like. Suitable carriers for
suppositories are, for exanple) natugal haglidened oils, waxes, fats,

sem -liquid or liquid polyols and Whe T éﬁﬁharnaceutical preparations
can al so contain preservativgin soflubi stabilizers, wetting agents,
emul sifiers, sweeteners, coloraws, “pfaveramy? salts for varying the
osnotic pressure, buffers, nasking agentgi;or antioxidants. They can al so
contain therapeutically val uabl e substances ot her than the conpounds of
Formubg | and Il and their aforenmentpygmgr phar maceutically acceptabl e
salts. 10 Medi canents which contain a conpound of Formula | or Il or a
pharmaceutically acceptable salt of a basic conmpound of Formula |I or |

with an acid in association with a conpati bl ¢,pharnmaceutical carrier
material are also an object of th } tion, as is a process for

t he production of such 15 nedi camgpt s ich conprises bringing one or nore
“of these conpounds or salts &id, . 6& , ﬁ@ﬁ or nore ot her

t herapeutically val uabl e substances ¥nto a ga Rcal adninistration form
together with a conpati bl e phar macegyaal [pOr ner. As nmentioned earlier, the

“conpounds of Forrmula | and Il and their 20 aforenentioned pharmaceutically
acceptabl e salts can be used in accordance with the invention as
therapeutically active ubstan% S eﬁ_PecifaI ly as antiinflammatory agents or
for tHe prevdMRBRAGHIGHIXACCPLEPESABITRN owi ng transpl ant surgery. The
dosage can vary within wide limts and will, of course, be fitted to the

i ndi vidual requirenents in each particular case. In general, in the case of

adm nistration to 25 adults a convenient daily dosage should be about 0.1
ng/ kg to about 100 nyg/ kg,



preferably about 0.5 ng/kg to about 5 ng/kg. The daily dosage may be
adm ni stered as a single dose or in divided doses and, in addition, the
upper dospgeldsmdgt referred to earlier may be exceeded whepr/eBhSihe found
to be indicated. 30 WD 02/0G |ISI~ 51 PCT/EP0O2/1)11(1G Finally, the use of
conmpounds of Formula | and Il and their aforenmentioned pharmaceutically
acceptabl e salts for the production of nedicanents, especially in the
treatnment or prophylaxis of inflammatoryy inmunol ogi cal, oncol ogi cal)
br onchopul nonary, dermatol ogi cal and cardi ovascul ar di sorders) in the
treatnment of asthma, central nervous system disorders or diabetic
conplicati ong or for the prevention of graft rejection follow ng transpl ant
surgery, isV3¥€8 an object of the invention. Conpounds of Fornmula | and Il
woul d be useful for, PyNnRICHO limted to, the treatnment of any disorder
. or disease state in a human, or other mammal, which is exacerbated or
caused by excessive oW ¥iA¥Rgul ated TNF or p38 ki nase production by such
mammal . Accordi ngly) {he Rre&sent, i nyenti ' d reating a
cyt oki ne- medi at ed di sie(aése@v\lﬁlﬁcﬂ"%%%r gsﬂgg%a%gﬁn%}rﬁ%’%ﬁg’r%?g%a{{rfﬁe ?Felecr%i ve
cyt okisne- i nR&4rideRS 436 iriEpentendy hadrogeipound of Forrmula |, or a 15
phar maceutical |y acceﬁrzabl e salt or tautoner thereof. Conpounds of Fornula
| and Il would be useXuis@or, but not limted to, the treatnent of
inflanmation in a subj ecl ., nd for use as antipyretics for the treatnent of
fever. Compounds of the invention would be useful to treat 20 arthritis,
i ncludi ng but not | i nRkEachydeogenkiytpiogl;d arthritis, spondyl oarthropat hies,
gouty arthritis, osteoarthritis, system c |upus erthemat Oﬁks and juvenile
arthritis, osteoart hrRtishydgeagnyallils vl arakyeregoaah helerardlkyle conditi ons.
Such gonpou I I : jgsor ders or
| ung 1:bnf I arr%& ?agﬁr}%f’ (iq'rcl:c%lljl%}'i?aﬁgﬁé%%alﬁ(ggg?sﬁlgﬁ%ﬁ%?ag%lgsw[sé}rg%brhg%g, pul monary
sar coi dosi scychsdlbyiphetébalkil, helesicgclyh heteeyapiatkyb R 'fiS@arhetdrad | anmmat or y
di sease. The conpounds arg,al s seful fo he tre t i ral and
bacterial i ff4RATMBAEVISTRE u&i*ﬁgmﬁagsﬁrﬁ; arg Li@‘%‘ﬁf)@i%?%ﬁ)h gt ive sepsis,
mal ari a, nepjngl tn ghexi i i o | 4 hey,
cachexi a se o%g%?ya?%?gcqw ng(fﬁ ?ﬁﬁmgre%qggqt%ggralsk;’//%g?(‘iﬂi&(dﬁlggg) ?SyAI DS, ARC
(AI DS r el at dltoxypntieexdcychixcyvboallay!)atinyt ohérepeac yolyiXisterdtrg )@yt onpounds ar e
al so useful for the tggat t 05 a%(E)yne resoi ption q@eases,.ﬁ%h as WO
| 12/ 14 ~~5~) . 4 PCT/ EPB2 Y3 gycloadiyl peyle Bmico gioRoal kAmng: Halkfiock, t oxi c
shock syndr gk, éﬁ\d)erf usi on injury, autoi mune disease including graft vs.
host reaction and allograft rejections, cardiovascul ar di seases ,i ncluding
at heroscl erosi s, throRbesd R’ arcndapsndandy ivydrogen.aillkiylgufonuln CERRT ac
reperfusion injwsy., renal,reperfusion injury, |liver disease and 5

sheterk o 5

nephritis, asd?%&o'ﬂ 9

rnfection. The conpounds are al so useful for
the treat mept pipfrmAbaitiehlieiccepidbls 8Asaherenf.| uenza, nul tiple sclerosis,
cancer, diabetes, system c lupus erthrematosis (SLE), skin-rel ated

condi 20 ons such as psoriasis, eczema, burns, 10 dermatitis, keloid
formation, and scar tissue fornation..ln.addition, conpounds of the

i nvention are usglfléll i ctc%lg??r}r?giasgs g??%)cmfesti nal conditions such as

i nfl ammat or yyHegywe! di sease, Crohn's disease, gastritis, irritable bowel
syndronme and ul cerative colitis. The conpounds are al so useful in the
treatment of ophthal mZisd ee@Hes, such as retinitis, retinopathies,

uveitis, ocul ar phot ogbqp' ? 516 and of acute injury to the eye tissue. The
conpounds can al so be used in treating angi ogenesis, including neoplasia;
met asp®si s; opht hal nolx)gi Ca NRéqwtleteiRSris hgdrogeracr atlon ) Sabr QR3S (whefeect i on,
ocul ar neovascul agi zation, retinal neovascul arj ﬁ)a_ti on incl udi ng

- neovascul ar ik an¢ Bn aregngergndentividjydragen or aisyBOr (G di abetic reti nopat hy,

;gt rol ental fibroplasi ig@ﬂorrﬁﬁv;ascul ar glaucoma; ul cerative diseases such
‘ Ar' is aryl or heteroaryl;

R?is hydrogen or alkyl;



20 gastric ul cer; pathological, but non-malignant, conditions such as
hemangi omas, including infantile hemangi omas, angi ofi broma of the
nasophar Yy oadsavascul ar necrosi s of bone; diabetic nephpepbddyoianrd
cardi onyopat hy; and di sorders of the femal e reproductive system such as
endonetriosis. The compounds can further be used for preventing the
production of cycl ooxygenase-2. 25 Besides being useful for human
treatnment, these conpounds are al so usefdul for veterinary treatnent of
conpani on animals, exotic animals and farm ani mal s, including mammal s,
rodents, and the like. Mdre preferred aninmals include horses, dogs, and

cats. 30 WO 112/ Ojll'%%.‘(ffrogglaﬁ(??g{afy;l 1,%]5§aﬂ<@ﬁc951@§&9i conpounds can

al so be used in co-therapies, par r conplefely, in"place of other
convent i onadychatkiyiahityl dreerbakyleshstistedcyabatlyldietesosubbtithted ey eloaliyl,

» cycl ooxygenase-2 inhibitors, NSA)Ds, DMARDS,. | S ressjive agents,
5- 1 i poxygenfgssoalkrh E)Yal‘ﬁ?l_g}’l’ hquré’Cg&??;laB?fﬁﬁogl@y]éhﬂnEuH%g@hgd' | ase
i nhi bi tor S-(ﬁr&?e&d’ﬁ ﬁjerihdegaﬁdeﬁﬁf/ gi‘tﬁe?%se‘ﬂ?ﬁﬂ A ARyghSpodpand REFErs to any

and all dis ers and disease states in which TNF plays a role, either by
contr 6l of HydFogensakyl, halpalkbyl, Tydroxyaaliony, moo,heenwglﬁdmm@ oo be rel eased,

such as but not 10 limted to lL-1, .1L- [ -8, [ i n which,
for instanch? %Vﬁﬁpﬁnq)s[ﬁﬁteﬁ%yﬁ&)&(ﬁ'ﬁ%O(?H(é’h?&(ygﬂragh\%\ﬁ)oscé’ég%%ge?? igrgﬁal%&ﬁacti on, is
exacer bated or secr etgdisihfdfo8sRMISS dyBlodiNyl, cyelbdlkylalke, eyl gralkgl,consi dered a
di sorder nediated by TNF. “As used herein, the ferm"p38 nediated disorder”

refers to amjoaky, heseraalkyldr yanoalkyk alkylenerGERsR™ dwheR | is biiregenp3s plays a

role, either, hy, control, of p38 itsel . S ther factor to
be rel eased?lkgy%ﬁ%y’ﬁ X?‘n’o&“f‘?’rﬁ‘?@&h{y&%@%fHﬁﬁ(-ygﬁ%ﬁ?lb&-g. 'A di sease state
in whigch, fQbnddNs)IanARS; diblkyfaniifo 8r NR{0Y>-R&NmIRENY] isarTiONMHEXO)@v, oduct i on or
action, is exacerbpated or secre%sedﬁ n.fespapse to p38) would therefore be

consi dered £ (@NBT d80)etPERNREY R3E: g Bis arenpdepsneiendl yd1 Y9588 OF uct ur al
o I R R R B g s

sinilar biof r'eésponses®an the sa eceptor, the

synthesi s obptiahlty dudsti@tedphedWhof &ykr e i nhi bited by the conpounds of the
present invention and .}hus are herein referred to 25 collectively as "TNF"

unl ess specifically d®lishydiogen ot #kyhia8d. W O 02/ UG ~S9-4 54 EXAMPLES

PCT/~RIT2/U 11 (Il ;ﬁd W?%Q%d%%egggbgegg%%%lktygrgp?rt?'%}kgs i ncl udi ng

meltilr?g points 5 (i. areIn si"us Camp| e 1:
Pr epar at i onc@foaticyledyoloatiylabiop Zrevabdiiylt hlkelsylforyl dirplsulborl b6X@) lhyde CHO WH
CSN NI (where R%is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,

aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or R®

and R’ together form =CR¥R® (where R® and R¥ are independently hydrogen,

20 alkyl, cycloalkyl, cycloalkylalky! or optionally substituted phenyl).

(iv) The compound as specified in (ii) wherein Ar' is not aryl but

heteroaryl.

25 (v)  The compound as specified in (iii) of Formula I
wherein:
ZisN;
W is NR?;
X' is 0, S, or CR°R® (where R’ and R® are independently
30 hydrogen;



Step A Preparation of ethyl 4-nethylam no-2-nethyl-thiopyrimdine-5
carboxylate CO=Et N\ CO=E~- NHCw HC S~~NH S NClI CH 3 10 15 To a
sol ution b, 4-chl oro-2-net hyl t hi opyri m di ne-5 carbo drich,
20 g, 86 \m?@&}{# 250 nmL of dichloronethane at 0 C was adgg@%?ﬁzé(\(/\lﬁgfd
solution of nethylamne in ethanol (33% 35 nL 281 mmol ). After stirring
for 30 mnutes, water ( 150 nL) was added and the phases were separated.
The organi ¢ phase was dried (MyS04) and _filtered. The filtrate was
evapor at ed under reduced pressure to gi 19 g of the ethyl
4- et hyl am no- 2net hyl t hi opyri m di ne-5-carboxylate as a white solid. Step B:
. Preparation of 4-nethylam no-2-nethylthiopyrimdine-5-nmethanol N\ CO Et N
\ OH HaOWS~~NH ----y ¥~ CH CH3 Lithium al umi num hydride (8.2 g, 215
mmol) was stirred in grly 201_25 tetrahydrofuran (300 nL) at 5 C and treated
. dropwise with a sol uti*bn® 8% et hyl
4met hyl am no- 2- net hylkhjsohgbgmd}iwﬁ-car boxylate (46 g, 215 mml) in dry
t et rahydrof uran {450 r’q_). he reacti'on m xture was stirred for 15 m nutes
and then water {18 mR wdwdeggedlkylopwl sealkliqycloalin. eyclogdylaliedct i on was
stirred for, 30 m nutes. and the n uequ ol utjo f _sodi hydr oxi de
(15% 8.5 nﬁlefferﬁgl‘ygti@&ﬂﬁ‘?%‘a?ag%ﬂ bele P%‘&é@‘“&? ‘iXéloéB‘yﬁi‘ﬁféé"WE%T The
resul ting Shﬁ&@@;‘&ilﬂﬂhé‘t@@cycl%kﬂ%“@fﬁ% RET(VHRPYOahd N2 ol stirred for 17
hours at roomtenperature and then filtered. The,filter residue was 5

washed wi t hindependentbreithgr arsentxox anadiaylene)grappiandR  avaHserie haterpt rat e and

washi ngs wer.e, ey ry I he residue was suspended
in ethyl ac%"icga’ﬁ 5?%2%3‘1.9@%%%2(llcé%ggﬁ)a)(gﬁgl%t% Wéﬁ‘skﬂﬁ d was filtered and dried
to provide 32.7 g of K2 iy arioalicy2an@idy! t hi opyri m di ne-5- net hanol as a
yell ow solid. Step C. Preparation of

4- met hyl am no- 2- et hyl r hi opyri m di ne- 5- car boxal dehyde g?~ 9—& N ~ CHO H~CwS
N ~ Hdows NH cHilcHs ﬁhmmm%@ﬁsﬁecczﬁ%PWVPE(le?ﬂf THYUEL Gt hanol (20
g, 10 15 10 i,Ghl or onet hane were conbined with stirring
and treat edﬁg\ﬂlﬁi%ﬁx‘éﬁeﬁ%k@h@%gé (87 g, 1 nol). The resulting suspension
was stirred for 24 hours and then filtered through celite. The filter

resi due was wastvizdl wi The compdumdasspdrafi 0 2BO ont df G (Whewbemiidiesd filtrate
and washi ngs were evaporated under reduced pressure to give 15.8 g of the
4- et hyl am No- 2ret hyl t hi opyri m di ne-5- car boxal dehyde as a white solid.
Exanpl e 2' Preparation of 4-(cycl o~ropyl am no)-2-(nethylthiol

pyrim di ne- 5car hgxal dehedompdiadts GpsziftdNntdny d8e of (i) to (vii), wherein W is

4- cycl opropyl am no- 2- net hyl t hi opyri m di ne-5 20 25 car boxal dehyde was
prepatSed asN#escribed in Exanple 1 (steps A through C) starting with ethyl
4-chl oro- 2- net hyl t hi opyri m di ne-5-carboxylate (Al drich Chem cal Co.) and

| | anmi pe, (A & i o). 3 pr. oot 4. f
C1°, ProPU oM 06 (A 6L SHAD Gk B RARLE P SRR L o
N ~N H is optionally substituted phenyl.

x) The compound as specified in any one of (i) to (ix), wherein X'is
OorCH,.
20 (x1) The compound as specified in any one of (i) to (x), wherein X'is

(x11) The compound as specified in any one of (i) to (x) wherein R!is
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
25 heterosubstituted cycloalkyl, heteroalkyl, heterocyclyl or heterocyclylalkyl.



The 4-[ (4-fluorophenyl)am no]-2-(nethylthio)pyrimdine-5 carbal dehyde was
prepared as described in Exanple 1 (steps A through O WO 02/ OG t; 9~
PCT/ GPO2AYd d3hchdns56 starting with ethyl _ PCT/EP02/01106
4- chl or o- 2- et hyl t hi opyri m di ne-5-car boxyl ate (Al drich Chem cal Co.) and
4-fluoroaniline (Aldrich Chem cal Co.). Exanple 4~ Preparation of nethyl
2-fluoronhenoxyacetate F OI\ O 5 To a solution of 2-fluorophenol (6.72 g,
60 mMmol ) in 50 nL of 1 nethyl-2-pyrroli8@none was added net hyl bronpacetate
(6.24 nL, 65.92 mmol) and potassium carbonate (9.9 g, 72 mmol ). The
reaction was stirred for 12 hours at roomtenperature and then poured into
- water. The aquegus, s } ] . ; hed with
wat er and dri ed&k@ri gg!,ié@éﬁ(ﬁ)ﬁ-ﬁ%& vaggra}g% %)lgbn@ff)(py%r(gi%ig@%%:ﬁ [yeiflsts yi el ded
10.5 g of t heteroekkyBobstingedicyaley] ( leparosubalitutkatcyclvatkyhddtetdadkyl of known
~literature conr'pounﬂ). Exanpl e 5 Preparation of neth~phenylthio)acetate 0 \
s\~o/ To a BYFQEYDH of thi ophenol (1.09 g, 9.9 mol) in 25 ml of 1 15
met hyl - 2- pyrrol i di none was added net hyl bronpacetate ( 1.1 nL, 12 nmol) and
pot assi um carbonate (2.0 g, 14.5 mmol ). The reaction was stirred for 12
hour s 5at room t €uper aThe eompaiing e spasifieddn ann e oftetp. (xifihevhageiadtigs sol ut i on
was extracted vm'tq ethyl acetate, washed with water and dried (brine,
NazS04) . EvAPEPSY¥n of organic solvents yielded 1.2 g of the respective
acetate (spectral 20 data matched that of known literature conpound).
Exanpl e 6~ Preparation of ether 3-f2-fluorophenyl)propanoate F Q I \ o" i
Step A: To a solxwi onTb¢ cqmpm@d(agsmciﬁﬂdopraehyngpﬂéﬁdnzxwﬁo\wher@@i 1810.0 25
g, 9.9 mml%}%ien '/]kgg m. of Et OH was added sul furic acid (0.2 nlL). The
reaction 1§31 ~59. ~ PCT/ EPU2/ 11 110G 57 was refluxed for 5 hours and
t hen gpoled to roomtenperature. The reaction 5 solution was evaporated to
1/4 of the original volume and poured into water. Extraction of, the mxture
with ethyl acet &t® follTheerrapaindds ypecifiqdoniank onaiASHR) (X v hetsibRetse
evaporati onhi\' %%\gaefﬁj the ester which was taken on the Step B. Step B: The
ester (Step é‘r S }31 ssolved in 50 nL of ethanol and a 10 catal yti c anount
of palladiumon carbon was added. The reaction was hydrogenated in a Parr
hydrogenator for 6 hours at roomtenperature. Filfration of the reaction
m xture throughCeriigel ithe coyapoundgs spreeliedsyp aay 8pe Pht) ©ix¥D. WhEEBA ent under

reduc pressy el d - 8. I Rl ) tral data
mat chgsg t ha SS%% %ﬁ@%@ﬁﬂp zlr’ gtsgtr)gft%%?r%g%lﬁg)g.g “%x@%?gﬁ%q% Igrégggr ation of
6- phenoxy- 8- net hyl - 2- (et hyl sul f on~pyri dof 2, 3dl oyri mi di n-7(8H) - one (Sul fone
11 0 MeOPS~- NN O CH e o : . . 1
(xviii) The compound as specified in any one of (i) to (xvii}, wherein Ar
is 2-chlorophenyl, 2-fluorophenyl, 2-methylphenyl, 4-fluoro-2-methylphenyl or

2,4-difluorophenyl.

20
(xix)  The compound as specified in any one of (i) to (xviii) wherein X?
is O.
(xx) The compound as specified in any one of (i) to (xviii) wherein X2
25 is NR'.

(xxi)  The compound asspecified in any one of (i) to (xx) wherein R?is
methyl, ethyl, propyl, cyclopropyl, amino, dimethylamino, methyl-isobutylamino,
propylamino, halogen substituted phenyl, e.g. fluorphenyl, preferably methyl,

30 propy! or cyclopropyl, most preferably methyl.



15 Sulfone | Step A: Preparation of

6- phenoxy- 8- net hyl - 2- (t hi onet hyl ) pyri do(2, 3-d~ pyrimdin-7(8H)-one CHO O N
i\~ cisfH + CHE VA OMeS N~ o0 CH3 To a mixture .

4- et hyl Kol hyl t hi opyri i di ne-5 20 25 car boxal dehyﬁghﬂ%mg],’"(54. 6
mol ) and net hyl phenoxyacetate (Aldrich, 11.4 g, 68.6 nmmol) in 150 nL of
1-met hyl - 2-pyirolidi none was added potassium carbonate (14 g) 101.4 mol).
The reaction mxture was heated to 120 gpand after 12 hours) additional
phenoxyacetate (3X, 6.0 g, 36.1 mml) and potassi um carbonate (6.0 g, 44
mmol ) was added. After 6 hours of stirring at 120 C, the reaction was
cooled to roomtenperature and water (300 nL) was added. The sol uti on was
stirred for 1 hour and filtered. The resultant solid was chromat ographed
(Si Oz) Et OACI Hepag- SPhebbrhsouat @\epekitidd) orpat dnB @i (i) 10/\Rx()1of/Fbirbata; 9~

- PCTI EP02/01111C> S8 i sol ated via gvaporation of solventssyleldlng 5 g of

t he sul fi dell{ whesinshee hydnesemargb%’fl.s adipyd gy lsubtoayheraG(@irRof (Where R

6- phenoxy- 8- net hyl - 2- (et hyl sul f onyl rido(2, s L I di sone

(sul fone” 1) iy syt A1cR% Efino! F%R)é%‘?%arl’l‘l? ﬁ%@%ﬂéﬁﬁﬁe"’é{?ﬁe@@sm fi de
(5.07 4, 17isa-,yﬂf5§6ﬂ, msgf(ﬁ,?gl-@@i)_kﬁ id nbilk@bmidd. 15 nmet hyl ene chl ori de and
3-chl oroperbenzoic acid (77% 5.9 g, 24 mol) was added. The m xture was

stirred at roomtenperature for 12 to 16 hours, filtered and then washed

wi t h agueous sodjum.s i L,ut.i.on.. & 0l | .0 | urated
aqueous sodi um b*xg(g?)bgh%féelg%%q%&% }sgﬁ%ﬂ%@in.}%ﬁh’%ﬁe@ﬂé ro\%%?\:a{ﬂ@g(? ution was
then dried pignynend Rk SEtfehyanc2 B \paporayEd.cy6ae/s-diddoopheruxgs8ur e.  The
resul tant sol ig was chromat ogr aphed (Si Oz,  Et OAc/ Hexane - %_8/ 20) and then
i sol at ed vi medwhgdiesrhydroH-pyrapehyaminapydai2.3-Arymrin-REEiifone (nass
spec. 1 = 332). Exanple 8: Preparation of

6- ( 2-]f uor ophenoxy) - 8- net hyl - 2- (net hyl sul f onyl)

pyri dof 2, 3- d] pyr (e The CEipowrideas(spedifieia (i) FwvhertinQul' is\ 2 #MeFp®rdd ~ O CH3

Sul fone 2 20 Step A.,Preparation of

6- (2- t | uor ophenyb8d Raisjeraydro2limyeaytvhil 6) S difluoroBBeRR iR di n- 7( 8H) - one

CHOF O1 \ S~ o~ b MeS. N i - f,a_'?gh.”fi-_ one.

4- et hyl am Rogipﬁ&ngieﬁ?'i"(cﬁf’gg’y?’(‘}h“ﬁﬁ?ﬁ@“ﬁﬁ%@ e ?}l e ((Sf.)émé, 26. 2 mmol)

and net hyl 2-fluorophenoxyacetate {5.9 g, 32 nmol) in 50 nL of

1- et hyl - 2- pyirol i dingne was added pof.assi um caybonate. (6.0, 43.S mol ).

The rb%cti on mi x{fe WaE CABRPWY Qsﬁpg‘ﬂée “ad#é‘i)a‘%%rf’mér Fﬁog‘r"s‘i“%é"&i?ﬁ ti onal

phenoxyacet gl 2n@RYis 1dffatfy diTRi)pyRRHL4 LIRS B O-BARBRIPAL FOXY)-8-
cyclopropyl-2-(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-d]pyrimidin-7(8 H)-

one.

20 (xxvi) The compound as specified in (xxi), wherein Ar' is2,4-
difluorophenyl and R'is 1,3-dimethyl-3-hydroxy-butyl, i.e., 6-(2,4-Difluoro-
phenoxy)-2-(3-hydroxy-1,3-dimethyl-butylamino)-8-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one.

25 (xxvii) The compound as specified in (xxvi) that is 6-(2,4-Difluoro-
phenoxy)-2-(3-hydroxy-1(S),3-dimeth yl-butylamino)-8-methyl-8H-pyrido[2,3-

djpyrimidin-7-one.



WO 112/ 11G 4~'| ~ PCT/EPO2/11 1111G 59 (2.0 g, 15 nmmol) was added. After 6
hours of stirring at 120 C, the reaction was 5 10 15 20 cooled to room

t enper at wy@ oBmdsovat er (700 nlL) was added. The sol ution wagcgkpsAtef OF 45
m nutes and filtered. The resultant solid was washed with water (2 X, 100
m.) and added to ethyl acetate (100 niL) and stirred for 1 hour. The solid
was then isolated via filtration and dried yielding 6.4 g of the sulfide
(mass spec. Mrl = 318, MP = 234 - 236 Cyy9 Step B: Preparation of

6- (2- f 1 uor ophenoxy) - 8- net hyl - 2- (net hyl su?f onyl)
pyrido(2,3-dJpyrimdin-7(8H-one (Sulfone 2) FF\ \ O~\ \ \ O~ \ MeS N
i o MeOzS N CH CH3. Thg, sulfide (6.3 0.5 | ). issolved in 50 i,
of methyl ene chl B‘r"i"ﬂg iﬁacgﬂeﬂ?'@ra&ﬁa‘?@%‘fé@i(é"%ﬁ@ ’(S%é;g?@uodo 44.2 ol )
was added. I3 e vaYeRy-3IRY -8 RN ThRIEReRéHyEsHYyridg[2t®! 6 hours,

» then vvasheda-l}iv?toawé%gjegﬁs s}cl)gltlﬁ)rr%r s%lle?l:ibé e&sol ution (2X,9 YS%nL)g[f ol | owed by
sat ur at ed adlpyomsdipodonen bi car bonate solution (3X, 75 nL). The organic
solution was then dried (brine, Na2S04) and evaporated. The resultant solid
was stirred with ether for 1 hour and filtered to yield the sul fone (nass
spec. g1l = 350, (x¥Xik)=TASSordptind)as specaiadlif (D or RiyadFoahuRll, Wherein:

6- (3-fl uor opgenox ) - 8- et hyl - 2- (net hyl sul f onyl %Mgax

nY' dof 2, 3- dRpisrdcsi, @lkexyqaghdnybreylpsigrrbenyl. Byteiga bonyd, heterqalkyl-cH Sul f one
3 Step A Prepanatipn ofz1 §2{3 21, —)\ 2.

f I uor ophenof Ciagj-oﬁﬁf?{y_l-z'- rrvélp?{f/ﬁ hllsc?ikﬁ';l/crnlec?cr):g,(?(c)ihp?)r}gil{m 1(iia}llsy'}%l-l)-one 0 CHO
\ OO0 i \ hkbky: \ F MBMS NNH + ~ ~MAS~/N ~~0~ CHl F CH 25 To a mi xture of
4- et hyl am no- 2- met hyl t hi opyri m di ne-5 car boxal dehyde (0.55 g, 26.2 nmol)
and net hyl 3-fl uorophenoxyacetate (0.61 g, WO 02/11C459.1

PCT/ 12/ 1111 ( 0 [ dad o of Lo = B Ldingne was
addegiD 0éot assi um txgrx So'rl{g% gOHHEak‘hgal,s %&Wﬁﬁ(ﬁxmﬂéﬁé%& F%)(;}E]&%bilg t@g was
heated to 1R&efocdidl.after 12 hours, additional phenoxyacetate (0.3 a, 1.5
mol ) and potassium carbonate (0.4 g, 2.9 nmol) was added. After 6 hours of
stirring at 120 C, the reaction was cooled to 5 roomtenperature and water
(100 nm.) was add T { ] Xk e t od : | acetate
(2X, 75 m.) and F’ﬁ%‘l)r @%F?‘gﬁ dngﬁbaa %&ﬁiﬁpwgh%&g@ﬁgshiﬁd&%}mp%%ter (5X,
50 nL) then dried (brine, MySQOa). Evaporation of the solution yielded a
solid which was recr, Lal i zed ([Et CAc/k anegl ie#{ji n)g 1.0 % of the sulfide
(masslXpec. M1 9"3‘1%)5[."%‘“%? a3spesitigtip 2y gRe 8t (Xx1X) to (xxxT), wherein
6-(3-tluoro XA} 3 ¥l RathGet hyl sul fonyl )

pyr i do(2,3-§?g§9i¥ﬁli g@%gl—és-%%tgw(asmfone 3) ~O0~~F~~~0~~F MS
-N~ O~ MOS h CH CH The sulfide (1.02 g, 3.2 mmol) was dissolved in 25
mL of met hyl ene ¢hl ori and 3-chl oroperbenzoic acid ((7%. .17 g, 9.6 mol)
was 15 added. Thgxwlk)tslﬁfwog‘f ‘?srsgaggfé)%%(fn&?ﬁgf’g‘t)g?é&f%’ 16 hours,
diluted w t hepidhgF gReyehl oride (25 nL) then washed with aqueous sodi um
sulfite solution (3X %0 m.) followed by saturated aqueous sodi um

bi carMbnate solution (3X, 50 r.ZL). The organic solution was then dried

(brine, MJSM) and evaporated to, vield. 4 f sl f -{ Mass spec.
Wt C 340y 20 R o 116t oppelf dhsPefint Hiard e of B6iRfto R0

6- di f | uor opkaieesty A Brs 7Rt-BiYluord-fHEayh R sitefrativdro-2H-pyran-4-yl and R? is
pyridof2.3-dl p~rimdin-7(8H)-one (Sulfone 4) F ~/ MO2S N~ 0 F CH

Sul fone 4 SeeyylA: Preparation of 6-(2,fi-difluorophenoxy)-8-nethyl-225
(et hyl t hi o) pyrido(2, 3-dJpyri m din-7(8H)-one

25 (xxxv) A compound of formula I’ or II”
1
O
R &
\WJ\Z N7 X2
hE

Formula I’



WO 02/111.159-t PCT/~P02/0O 1111G 61 5 10 15 20 CHOF ON\ O MeS N NH CHI
FF\\ MBS N~ OFCH To a mxture of
4- met hyl 30 §90isset hyl t hi opyri m di ne-5 car boxal dehyde (4. Bcpepedanognmol )
and net hyl 2,6-difluorophenoxyacetate (prepared as in Exanple 4 using
2, 6-di fluorophenol, 5.9 g, 32 nrnol) in 50 nL of 1-nethyl-2-pyrrolidinone
was added potassium carbonate (6.0 g, 43.5 mmol). The reaction m xture was
heated to 120 C and after 12 hours, addigi onal phenoxyacetate (2X, 2.0 g,
10.8 mml ) and potassium carbonate (2.0 g, 15 mmmol) was added. After 6
hours of stirring at 120 C, the reaction was cooled to roomtenperature and
- water (70 nL) was added. The sol ution was sthﬁred for 30 m nutes and

filtered. The resultant solid was 1 ter (2X), ethyl acetate and
ether. The solid was then dried ylpldi g 7/0 g of the sulfide (mass spec.
. M+l = 336, MP = 247 - 250.7 RON . gjon of 6-(2, 6-di, f

Zuor ophenoxy) - 8- net hyl - 2- (nmet hy["sul fonyl* "pyri g,3-deyrinidin-?(SFD-one
(Sulfone 4) FF\ F~1 -.. MS N @S NH O CH CH The sulfide (7.0
g, 20.8 mml) was dissolved in 50 nL of nethylene chloride and
3-chl or oper baemi:c acid (77% 11.5 g, 51.5 mml) was added. The m xture was
stirred at roomtenpetat ecﬁ%r 16 hours, filtered then washed wi th aqueous
sodium sul fite sol uti Sﬁéﬁ, 5 L) followed by saturated agueous sodi um
bi car bpnate sol ution QBKAiEﬁOﬁEXQEJ&Q)prgaHiC solution was then dried

T

(brine, NazS04) and eéﬁporat eq. e resultant solid was st;rﬁreg w th ether
for 1 hour and filter & i@, FRe(uhgeR ds bydrogra aralliybhe, prieBR yere w1 =
368, WP = 25,2, s 3kSndepShaenty W RohdRbk K51} 5 £2082 Exanpl e L1 Preparation
6- (2, 4-di f | uor oohenoxy?i8ormeNR? - 2( met hyl sul f onyl ) pyri dof 2, 3-dl pyri mi di n- 7(
8H)-one (Sulfone 5 F\ ,\ OMO02S |1 N~ Ol ~ F CH Sulfone 5 Step A:

Preparation of 6-(2, 44 islaidras PREFRFKY) - 8- et hyl - 2met hyl t hi o) pyri do j 2,

3-dJpyxi mi di n- 7( 8H) - ongo ~~ E.O i =~ PCHIERO2/11:1 |
o P10 o~ s N K dsﬁﬁgﬁa”iloarg“ér#’g?ﬁlr"éﬁ{gf"‘l\éycmawalfy"&jﬁERD
4- met hy| ani pewetheibdryh leaviap\groupi adingardxyl0 15 20 car boxal dehyde (4.8 g) 26.2

| d methyl 2, 4-di.fl h t ' le 4 usi
i T oranhenor &1 ighybeemaiy ereltka SBiARnSknt Fob kRl | i mone.
e ( \ A . !
hestad te D SRR ReERAAN Y Antdn], Sicyitre-COTRY (wRES REEAMHRRCA X! 1€ 1S

heated to 1 ours, add nal phenoxyacetate (2.5 g) 13.4
mml ) and lem,sﬂyumyqaalhomiagm(cznﬁor@alk&fanﬂn@br)diaﬁcylaadd@)damm er 6 hours of

stirring at 120 C, the reaction wa ledsto. roqmte a and water (

100 mly was m&ylmao,sd&rlmlawwﬁ?& r‘gg (V"BFW%? ‘%‘%@Ls?bt@g)'ﬂ | t ered.

The resul ta'&(toﬁﬂhb‘d S\T(@E, ﬁmw.tﬁmw%dQ%empmmhydr@géwh acetate
i or

(75 nL) and sStirred olr. The Ssolid was then isolated via filtration
and dried yiatityljang 5 is ydodgen hakglubydl ek yl neystoatiybadkylnpeterealigeor v = 175.2 -

176.9 C}. Step B: Preparation of _
6-(2, 4-di fl IP&BBBHHM@%W@S‘HB?W& AYkt hyl sul f onyl ) pyri doj 2, 3- dJpyri ni di n-7(

8H)-one (Sulfone 5) F & i\ hydiBken or alkyl; and
20 R? and R? are independently hydrogen, alkyl, aryl, aralkyl,

cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(O)-RY!
(where R¥is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or RS
and R’ together form =CR%R® (where R* and R® are independently hydrogen,

25 alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).



i M\ISN; 0O ~FMMXZS N~ OFGCH CH The sulfide (6.0 g, 20.5 nmol) was
dissolved in 50 m. of nethylene chloride and 3-chl oroperbenzoic acid (77%
9.3 0, 4%w&os@kdy Was 25 added. The mixture was stirred apcfRPERdi1RRPEr ature
for 16 hours, then washed with aqueous sodiumsulfite solution (2X, 75 nL)
foll owed by saturated aqueous WO U2/ UG 4S9. 1 PCT/ EPU2/011f1( 63 sodium
bi carbonate solution (3X, 75 nmL). The organic solution was then dried
(brine, Na2S04) and evaporated. The resg tant solid was stirred with ether
for 1 hour and filtered to yield the suttone (mass spec. Ml = 368, MP =
177.2 178.5 C). Exanple 12: Preparation of
6- (2- chl or ophenoxy) - 8- net hyl - 2( met h~| sul f onyl , ) pyri do~2, 3- di pyri m di n-7(8H)
-one (Sul fone @)xxgvi) . A cpmpogitipn compriging # pharmgceuticalty aaceptabls 10 Step A:
Preparation, of .6-(.2- I - 8- - : thi ;
- pyr i do( 2, acRR i el D00 e ol g & bR I (N Pl o
~ Me5 N ~ GHahhackaticallyi acteprablefalts-thaedly | ami no- 2- met hyl t hi opyri mi di ne-5 15
20 25 carboxal dehyde (5.5 g, 30 mml) and net hyl 2-chl or ophenoxyacet at e
(prepared as in Exanple 4 using 2-chlorophenol, 7.0 g, 35 nmol) in 80 nL of
1- net hyl - 2pyrr of i di.no F 65.2 mmol ).
The r Iegacti on m x%‘ g‘(@ &&égﬁgsaﬁggﬁe?gg Q%%%hg%&g ?@P %t{glﬁ%ggglg) addi ti onal
phenoxyacetate (2X, 0.5 g, 2.5 nmol &Agssi um car bonate (2X, 2.0 g, 15
nol ) was added. After 6 hours qf glt\i/rri at 120 C) the reaction was
cooled to roomtenperature and waserz( 180 ¥L) was added. The sol ution was
stirred for 45 minutes and filtered. Th& resultant solid was filtered and
washed with wat e\gvhér%@ and ether (2X). Drying of the product via vacuum
oven yielded 9.0°g of 'the sulfide (nmass spec. Mtl = 334). Step B:
Preparation of Zis N or CH;

0% S P ST AT SRS g T
U2/ 1 1,G 459- 4 P ! 8.9 g, 26.7 nmmol) wa
di sso]l%ved [ WW%%%%%%%@@%@@%{‘%@ éj %rﬁ%:%,_ chl gr oper benzoi 2: ac?d (77%

13 g, 58 nmol) was 5 XBis@ded. The mixture was stirred at roomtenperature
for 16 hours, filtered then washed with aqueous sodiumsulfite solution
(2X, 75 nL) fol | oned By @é{)ﬁpéﬁ@aro eous sodi um bi carbonate sol ution (3X,
75 nL). The organic sRIiygjk?poy@@;then dried (brine, Na2S04) and evapor at ed.
The resultant solid was stirred”with ether for 18 hours and filtered to
yield 8.5 g of the suRfonedfogssalkpecyclamkyl-cyskaikylatkdmsyle amdkyl.pr epar at i on

o (4- K01 or oMbyl heigragllivhvannalled ors ARy IsRSTS R AP R Bur i mi di n- 781 -

one (Sul fongydhgdh, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),

e~ ~ ~ ]

amino, monoalkylamino, dialkylamino or NR3%.Y3.R™ (where Y3is -C(0), -

C(O)0-, -C(O)NR¥, S(0); or S(0),NR*; R*, R* and R* are independently

hydrogen or alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
20 heteroalkyl or optionally substituted phenyl);

said method comprising the steps of:

contacting an aldehyde of the formula:
N/\ICHO
I
RugAN,# o
R]

with an aryl compound of the formula:
25 ai X

wherein



MOPS~- NNO~/ C | CH Sulfone 7 15 20 25 Step A Preparation of

6- (4- chl or ophenoxy) - 8- net hyl - 2- (et hyl t hi o) pyri do~2, 3d] pyri m di n-7(8H) - one

0 ~~CHO QydBofyst\H CHI C MeS 1 N~ Ol ~ C CH To a m Xpfapo1106

4- et hyl am no- 2- met hyl t hi opyri mi di ne-5 car boxal dehyde (0.55 g) 3.0 mmol)

and net hyl 4-chl orophenoxyacetate (prepared as in Exanple 4 using

4-chl orophenol, 0.66 g, 3.3 mmol) in 5 nL of 1-nethyl-2pyrrolidi none was

added pot assi um carbonate (0.5 g) 3.6 ). The reaction m xture was

heated to 120 C and after 12 hours) additional phenoxyacetate {0.3 g, 1.5

mol ) and potassi um carbonate (0.4 g, 2.9 nmmol) was added. After 6 hours of

. stirring at 120 C) the reaction was ¢poled to roomt ,rrpe{]&jure and poured
into water ( 100 nL). The reaction moxBa&=ROR AR 118Kt h et hyl acetate

(2X, 75 nL) and the r ” ' | 14t ' wat er (5X,

. 50 nL) then dried (br'?’ﬁdé,“%@@%.g@@&%aﬁfb Pl s tugﬁ%rc}?ﬁ%%h&yi el ded a

solid which was recrystalized (EtQAc/Hexane) yielding O. §5 g of 51 he sul fide

(mass spec. M+l &x8@#) . The MBcdsd 29 SpeCiig6 In (x:@51iGivdprdn ZPKephr & Rois of

6- (4- chl or ophenaxy) - 8- net hyl - t hyl sul fonyl ) pyri do~2, 3-dJpyri m di n- 7( 8H) -

one (Sul fon WClﬁgau\ayylon@q(,géqn(%Mé'l)-~ G ~~2zS, N~o0o~/ C- | CH CH

PCT/ EPO2/ 011116 The sulfide (1.44 g, 4.3 mmol) was dissolved in 50 nmL of 5

10 metshyl ene chl Qkkfle amd procely RrspeafibEM@ikkviay,ivherdid ¥ i2hydrggenl2. 8 mmol )

was added. The m xture was stirred at roomtenperature for 16 hours,

filtered then washed wth aqueous sodiumsulfite solution (3X, 75 nl)

fol | owed by sat uPaxed Addedseresssasepesiel BAWONEE OVl I XKEXTUIE i) . The

i l ution. h [ ' ) d. Th
Cesul tant  soIPENEEobRe AP Biring S I ToRBER “ 00T T TG od To yi el d

0.7 g of the sulfone (mass spec. Mrl = 366). Exanple 14: Preparation of
8-net hyl -2-(nethylthio -6-(phen |t~pyrido f2. 3deéri m di n- 7( 8H) - one

(Sulfide 1) CHOO+ ~ S MBS NCH I ' 5 &\ MBS NN O CH3
Sulfide 1 To a mixture of 4-nethyl ani n§j- 2- et hy] t hi 6pyzi ni di ne-5
car boxal dehyde (549 ng, 3 mmol) arrl_ %le/ ph | § hi o)acetate (600 ng, 3.3

nmmol) in 25 nL of 1-nethyl-2-pyrrol i,/S{j no ad¥ed pot assi um car bonat e
(750 nmy, 5.4 mmol ). The reaction mMQt0Ore was gleated to 120 C and after 12
hours, it was cooled to roomtenperature and water (50 nL) was added. The
aqueolfs m xture was extracted with ethyl acetate (75 nlL) yielding a organic
sol ution whi¢ch was washed with water (2X, 50 niL) and dried (brine, Na2S04).
Evapor at i on*8ft"he sol vent yielded a solid which was stirred with ether and
hexane for 1 hour. Fi Rtigar?,of, 8t add&r'sed agspetidied enlafly 6k f (@kxvif)eo sul fi de
{mass spec. M+l = 316). 25 Exanple 15: Preparation of
6-f (4-f | uor Op&ERy| ) t hi ol - 8- met hyl - 2- (et hyl
f\lh :\ﬁ) Py/r : ?_%&hﬁ}%@]gﬁ?{ﬂogng's%ﬂ?sﬁ@%aﬁﬂﬁo&m&cdx%m%é cBnditi6Ro roduee MBS
15 said sulfonyl compound.

(xxxxi) The process as specified in (xxxx), wherein said oxidizing

conditions comprise MCPBA, Oxone®, periodate or a rhenium peroxide species.

(xxxxii) A process of preparing a compound of formula I as specified in
20 any one of (i) to (xxxiv) comprising the steps of:

contacting a compound of Formula IV:



WO 02/ 11s1.1 PCT/EPO2/111 | A. 66 Sulfide 2 To a m xture of

4- met hyl am no- 2-net hyl t hi opyri mdine-5 5 10 car boxal dehyde (0.55 g, 3 mmol)
and net hyyobdddsslor ophenyl thi o) acetate (prepared as in EXgepleonoiisy NY
4-f| uorot hi ophenol, 0.65 g, 3.3 mmol) in 25 nL of 1-nethyl-2-pyrrolidinone
was added 1, 3,4, 6, 7, 8, - hexahydr o-2H pyri m do( 1, 2a) pyri m di ne pol ymer bound
resin base {Aldrich, 200 ng). The reaction m xture was heated to 120 C
After 12 hours it was cooled to room t egperat ure and added to water (50
mL). The aqueous m xture was extracted With ethyl acetate (75 nL) yielding
a organi c solution which was washed with water (2X, 50 nL) and dried
(brine, NazS04). Evaporation of the solvent vyiel g?d 0.95 g of the sulfide
(mass spec. Mkl = 334). Exanple 16: P RQN ~a!

6- (2-fl uorobenzyl) - 8- net hyl - 2- (et hvl sul f op~

pyri dof 2, 3-dl pyri m di n-7(8H) - one ( Sul fiqne= E MeOpS ri ~ o CH 15

Sul fone 8 Step A Preparation of 64(2 fIZJorcggnzﬁ)-S- met hyl - 2- (et hyl t hi o)
pyrido(2,3dJpyrimdin-7(8H) -one CHOF O N\ SNNH/ CHB F ---~- 1/ \/
MAS NN O CH To a mxture of 4:methylam no-2-nethylthiopyrimdine-5 20 25
car boxal dehyde (4.8 gwhere 22 Rim$l,)X*zand Axt miglas 3pgcified incing 9Re A1) ir opanoat e
(5.7 g, 29 g(m)l _1n, 50 nL of 1-nethyl-2-pyrrolidinone was added potassi um
carbonate ( .xé“é) 33.5 nol ). The reaction m xture was heated to 120 C and
after 12 hours, additqualeaprngpgw\gﬁte ( 1.5 g, 7.6 mol) and potassium
carbonate (3.0 g, 22 npnzld%{was added. After 6 hours of stinring,at 120 C,
the rdacti owithas agies RRNFT v R k anddesd havingths semeacaning 298 ang added.

The solutio N3 el ] - ' r " resultant solid
was washed \%l1 Wev\ogjt:(@rtg ?@%&‘%’(ﬁ‘ﬁ%‘iﬂ%ﬁéﬁz‘agﬁ lf{cgﬁqéﬁhc?ﬁdlg-cggfat e (75 nm.) and
stirred for 1 hour. The solid WO (12/(1(n;9.1 PCT/EP112/O11(1!i 67 was

then isolated via filtration and dried yielding 7.5 ggjﬁg thhe sul ki de (nmass
spec. 5 Ml = 316cxxppi)=Thegropsss oaf(xxxguidyvhereiplels 3 QYRR Eugvhese

fl uor obenzyl) .- s obr B%H PRI 2, 3- dJpyri m di n- 7(8H) - one
(sul fone 8) lS)Fa“ ]@@p%@‘%%%&n&g érﬁr R N 1 o | CH B The
sulfide (7.4 g) 23.5 mol) was dissolved in 50 nL of 10 15 net hyl ene

chl oride and 3-chl oroperbenzoic acid (77% 11.5 g,,.51 mml) was added. The
mixture was stirPEEXE) ASOMROUAGAS &Ca&@dﬁ%ﬁnw%ﬁ&&? PR fhen
washed w th i SUtikk8 isakykiipn (2X, 75 nL) followed by

saturat ed aaﬁggl&g%?oazq?gén%g?cﬁ;regolnag ee(éol ll.ljtjl on (3X, 75 nlL). The organic
solution was then dried (brine, Na2S04) and evaporated. The resultant solid
was stirred with ether for 1 h(i)gr and. filtered, t ield the ﬁulfone (mass

. t d
spec. Me = 348, ORBXY) 1 ALogIRouRd as spepified fn Lrxxv) whenevey eBITed PYR of

6- (4-f4 uoro | 2k~ VAPV A &4 .
pyri d{%z, 3- ?ﬁ%ﬁ*aﬁsg‘?ﬁ@%ﬁ‘? Sﬁggﬁgﬁh?n%qg%{’b‘)&\ \ MPSI N~O1l ~F CH
Sul fone 9 20

(xxxxvi) A use of a compound as specified in any one of (i) to (xxxiv) or
(xxxxiv) for the preparation of a medicament for treating p38 mediated disorders
specifically wherein said p38 mediated disorder is arthritis, Crohns disease,
20 irritable bowel syndrome, adult respiratory distress syndrome or chronic
obstructive pulmonary disease, or said p38 mediated disorder is Alzheimer’s

disease.

(xxxxvii) A method for treating p38 mediated disorder specifically
25 wherein said p38 mediated disorder is arthritis, Crohns discase, irritable bowel
syndrome, adult respiratory distress syndrome or chronic obstructive pulmonary

disease or wherein said p38 mediated disorder is Alzheimer's disease, comprising



Step A Preparation of 6-(4 fluorobenryl)-8-nethyl-2-(nethylthio)

pyridoj 2, 3dJpyrimdin-7(8H)-one N~ CHO O MeS~~NH I (/ CH FN~\ \ ---a ~
~/ MeS <fgHl To a m xture of 4-nethyl am no-2-net hy i hp di ne-5
25 car bo% 8@?’1(568_1(4. 8 g) 26.2 mmol) and ethyl 3-(4-fl uorg%ﬁ/gﬁwglgglopanoate
{prepared as in Exanple 6, 5.7 g, 29 mmol) in 50 nL of

1- met hyl - 2pyrrol i di none was added potassi um carbonate (6.0 g, 43.5 mmol).
The reaction m xture was heated to 120 and after 12 hours) additional
propanoate (1.5 g, 7.6 mml) and potassium carbonate (3.0 g, 22 nmol) was
added. After 6 hours of stirnng at 120 C, the reaction was cooled to room

. tenperature and water (100 WO 02/ (1C 1S9-4 PCT/EP112/ 01 |11l 1~ 68 nL) was

added. The adBHRiSEBRAS RLAPAIENT indiged BF Sugh URAMANEANSHECK Y9 4BPWY O dhe resul t ant
solid was @ﬁ’ggg?%i%e@ﬁf’?h gr%)gneq)@gigy;@?xmg} phadiwyi a filtration and dried

- yielding 6 I de “(mass 1 = 316). Step B: Preparation

of 6-(4-fluorobenzyl)-8-nethyl -2-(nethyl sul fonyl)

pyrido(2, 3-dJpyrimdin-7 -one (Sulfone 9) \ \ N\ \ \ --~J MBS h NO

FMOPS Ni O FTdaqwoanPUf(\fﬁg’_)f&ﬁ PE tt"é?‘ﬁ‘?j‘,ga?&xb“ M%"W‘fé f972%% ved in 50

m of 510 1%&3?%%!\%&% fBHﬁé?'iﬂc‘i‘u?diﬁg‘Fﬂ¥d3at€&‘¥&ﬁﬁP?ﬁ benzAi heabivdied tdhs, 10. 1 g, 45
added.

nmol ) was The m xture was stirred at roomtenperature for 16 hours,
filtered arncludieg hydmateddomis, hrecaguialest wodisolvated fermseand@reiintended s, 75 nil)

foll owed by saturated agueous sodi um bi carhonat.e sol utj.on 75 mL). The

or gani ¢ so?/h&q‘&?fn%?éeqﬁg “dH‘f ¥EPE BthﬁQTGSR%Z%be loﬁngn %‘éfléﬂ%rll gotstgﬁ The )

resul tant %yseumegédsea%ow,m &fngﬁ)ﬁnds%ftﬂe presént aménfioh iRIRE allo yiel d 6.7
ne M+l = 348

g of the sul (mass spec. ). Exanple 18~ Preparation of
8- cycl opr opyhtemelie fdrinso Fophemuxs thepresant imyentsan lsmincludes aldlof 2

3-dl ~yrimdin-7(8H).-one (Sul.fone 1 F N\ \ ~ ~~ I e 10 20
Step | pr dBAFECOHE D SERIEHS 3 fhobe poptpounds dlfE iR prBard rorky

f I uor ophenstyie rAmdunid Akt £) frebiderness Wwhédiey i ApehethittBdimara F ~~CHO + \ O
O\ \ O\ MMS NN~ MBS NN OH The cycl opropyl sulfide was prepared using

t he proceduresniesuikiupeer otherdeanpf Biguest ep A) starting with
4- (cycl opropyl am no)-2 (nethyl thio)pyrimdine-5-carboxal dehyde (Exanple 2,
1.814 g, 8.67 mmol) and WO 12/11C. ~59-4 PCT/EPU2/011 (If 69 nethyl

2-f 1 uor ophenoxyacet at'ehe(doxigthés ¢ Fotmdfd apd IPart Sapabde of fuithemfosmirgken 5
directly on to Step B. Step B: Preparation of .
8- cydBopr opgharisaqeptieallygcermiaio asig addifippsalig) All of these forms are within the

sul f onyl )py{ckgé’i)f?mép@sa}{ﬁmnﬂwﬁ 7(8H) -one (Sul fone 10)

Pharmaceutically acceptable acid addition salts of the compounds

of Formula I and II include salts derived from inorganic acids such as

20 hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorous,
and the like, as well as the salts derived from organic acids, such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy
alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic
acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,

25 nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate,
caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate,
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,
phthalate, benzenesﬁlfonatc, toluenesulfonate, phenylacetate, citrate, lactate,

30 maleate, tartrate, methanesulfonate, and the like. Also contemplated are salts of



FF\\O~\\\ O~\ MBS N~ o0 ~ M02S N The sulfide (3.02 g, 8.8 mmuvl)
was dissolved in 50 nL of 10 15 tetrahydrofuran, cooled to O C and oxone
(Aldrichywd@yé499s 17.6 nmmol ) in 50 nL of water was added pepppdsAdso! di ng
the tenperature constant. After the addition was conpleted, the reaction

m xture was allowed to warmto roomtenperature and stir for 4 hours. \Water
(50 nm.) and ethyl acetate (75 nL) were then added and the reaction was
partitioned between the two phases. Theygrganic |ayer was dried (brine,
MyS~4) and evaporati on of the solvent yielded 2.26 g of the sulfone (nass
spec. Ml 376) Exarrple 19" Preparation of

6- (2-fl uor enoxy) - 8- quoronh ) - 2- th | f on yridof2 3-d
~yrim din- 75@419 ag éswféuﬂsfaagigatﬂ? |1f‘<6ﬁéd%ﬁ bgl%tgégﬂcﬂefm{%‘%ga? 405 on of 6-(2
fl uor opheno gl 0 ny I ®)

23 deyrl e <B?r e%’%egm i’ﬂarg'(ag%ﬁ_‘%yl §JT'['S JPMfPﬁH?maciuncal S NN O/
MeS N F TheSdzdma,rk%ﬁe@@ll -K)l f| de was prepared using the procedure descri bed
in Exanple 8 (step A) starting with 4-[(4-fluorophenyl)am no]-2 WO

112/ 11(i-1S9.1 PCT/ EP02/ O 110C 70 (nethylthio) pyrim dine-5-carbal dehyde

(Exangle 3, 1. 22 9. 4TI ﬂ@ﬁddlﬁ"&ﬂsaﬁ’ts%@th@%aﬁ@tchﬁlbo@ncfsCHQBQB BRYYgcetate
(Example 4, 0.93 g, 5.7 mol). was taken directly on to Step B. Step B:

Pr epar at i oncopfacgng ﬂwcffrqme@fv@mowyl) a guffidient arpewp héﬁ;cl C)esmed(m !wl

| f onyl S ~ N\ \ ~\
SO B efegns it Bt rdeflineP et E Thitet 8RRl e B o) 1 B o)
was di ssol viegeriefatédbytorfticting thedaidosth Wik bzﬁ@@hmotaﬂnﬁuﬁ fedtChagxpne

{Aldrich, 2. 38 g, 3.88 mmlf in 20 mL of water was added dr opwi se hol di ng
the tenper atbgp@n\@ohgmaémannm tlhe ft@@%@r@ﬁﬁf%@%mwlf@ﬂpé@metsﬁb reaction

m xt was, al | ro r r urs. Water
(100L1prL) anf(?nﬁ %\ﬁew agt' V\?Er{%rh S}ﬁ%rplffg CH a§(§§ﬂ§ﬂl§1&1 Ffohge)r SPg,aeHEi on was
parti ti onedn@thee®ite tHrssaltyarepidasakent tT)hﬁelﬁf@pé'Utl@e Iy ‘bﬁsevﬂ@ﬁﬂﬁibb@@ of bri ne,
MySCa) and evaporation of the solvent yielded 0.77 g of the sul fone (nass
spec. M+l= Wepresgpiaveppion . 91. 5 C). Exanple 20' Preparation of

2-am no- 6- (2-fl uorophenoxy) - 8-net hyl - pyrido(2,3 dlvyrimdin-7(8 -one F F \

~V NV \V \ MMOZSSNNO~~~H N'"1J\~-O~/ CHy CH3 20 25 A m xture of
sul fone 2 (0.315 g, OAfotieidspectiofltiriinwsatian ptbvaddsiimermediates of Formula
15 I’ and II”, useful in preparing compounds of Formula I and II.
Xl
0
7
WJ\Z N7 X2
B3
Formula I’
1
I\Ir AN AN X\Arl
0
Z
WJ\Z NR’R’
20 Formula II”
wherein:
Zis N or CH;

W is S, S(0), $(0); or O;
X' is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
25 R® and R® are independently hydrogen or alkyl) or C=0;



1,4-dioxane, 2 nL, 1 mmole) in 1 nL of 1-methyl-2-pyrrolidinone was heated
to 80 C for 4 hours under a nitrogen atnosphere. The reaction m xture was

cool ed, qyV@poi@aked under reduced pressure and purified Vi gefebéd 106
chromat ography (Si 02, CHzClz/MeOH - 9911 ). Isolation of the product via

evaporation of solvents and drying provided 0.33 g of the am ne (Mass spec.
M-l = 287, MP = 240.8 - 242.6 C). WO 02/ U ~~s9~ PCT/ EP02/011(1(~ 71
Example ~ 1 ~ Preparation of 39
6- (nhenoxv) - 8- net hyl - 2- (t et rahydr o- 2H nyr an- 4yl am no) pyri dof
2.3-dlnyrimdin-7(8H-one N\ \ ~\ N\ \ O\ MO02S~/~~OCH ~ CH 0 A
. mxture of sulfone 1 %@ 8 g 0:6 mol ) and 4-am no tetrahydropyran

{ Conmbi - Bl ocks - vendo f 1.81 mmol) in 0.2 nL of 1
met hyl - 2- pyrrol i di nongr\/\@gry]@ahgdrdagwo Cfor 3 hours The reaction m xture
- was cool ed, poured into water and extracted with eth acetatgy,(2X) 50 ni).
The organl ¢ sol ution Rasisalehaeslwrakylaydpalkger cyglo laHWéI dR e (brine,

MyS04) . arati on nd addition of nethanol followed by
acidifi catl E ﬁ’ﬂf 3%{ Q%Q%fﬁgﬁ“g@)y?el ded the hydrochl oride salt which
was isplated as a sol Ralsvli)&tircfdehtzﬂayll, ovtlddkyl dycipalkybakyls gt ardikyll, = 353) .
Exanpl e 22' Preparation of

6- (3- {1 uor 3bhlehléfngre@rqaﬂ%fwa@a(kyétqllaﬂif&r@(%ﬁf? (whera R is byRORERr i dof 2
> & 150 A 9l Fofi Gy pit ?°585‘E¥}“91“° Iralkiteindy dinffo, 100 N IO CH

t et r ahydr opyticaoalk@aino, Bialcfisminowe NR?-Y R fdhae YEig2C@0GQ)D-0- 2 nl of 1

met hyl - 2- pyrrol i di,none was heat t " @r 3. hours he reaction m xture
20 vrs. cob] UOMR e BRQORES KA nimd haars pdependondy Brdsaoior

precipitate i I i was
trans erredq{kgﬂgnmsk%&nh%% rr’et a’n8}|C io%@%f?aoaﬁg%meﬂe%?ﬂ]oﬁ of

hydr ochl ori opaoriaﬂyisnbs&'mllttedplﬁe’bM)oiaSyle(J) followed. by stirring for 15 hours
yi el ded the hydr ochl orj,de sal t whi isolated as a solid (0.129 g, nass
spec. Mrl = 371). V\Bﬂ@/ gﬁ!é’é‘ﬁ'ﬁ‘ BEREPT | 2/ | |t 111(. 72 Exanple 23'

Preparation of 6-~2 4pd 0 toa¥h -atk 1L B4 T, gfmg!no 2H~ ry
4-yl am no) pyri dof 2, 3 #gy?féaﬁwﬁgé%lé%ne FF )G 5, 0 ~ \ MeOp5

N- 0/ F ~ chilonlk, CyaDbllkylaly, h@e@aﬂcymaﬁtm&ooyl wlsﬂl&fﬁe% Q(@)ZDB‘ g) 0.54

| d 4- t . 1.63
ol ) 180 0 s e dis AT R sty SRS Rl a1 éﬁ%f 3 hours.
Th t . WaR@, il HEwith et hyl
Tnet at o ( by, e ‘*T%he"éfé}*‘gi O R Dl PR o 2 1)

a

and dried (landRE todelj808)rm 2CR p(@\ﬂ?atellbnanﬂR rase ingependenty,llydregh™ i on of
th | fol | ded th
e IS R BTS20, 1S

mass spec. Mrl = 389). Exanul e 24: Preparatlon of
6- ( 2- quorobensz) 8- et hyl - 2- (t et rahydr o- 2H
rfan-30yl ani no) pyt i do@@%ﬂ%@fﬁﬁfmuhlh(aw-lﬂ- dYﬂ?“FW:‘S\OFame prepared \ \eOpS N

NO~~HN l\flyl\[#ygro%no pr%tb(rsor sulfones such as If, 2e, IlIg shown in the following
Schemes 1-4 in refluxing aqueous acetic acid or aqueous hydroxide to provide a
hydroxyl compound (i.e., compounds I’ and IT”’, wherein R'OW is hydroxy). The
resulting hydroxyl compound can be alkylated with R'®-L where L is a leaving

25 group to provide compounds of Formula I' and IT”, where W is O and R' s as
described. Alternatively, the sulfone group in the precursor sulfone may be
directly displaced with an alcohol R'°-OH as described in WO 96/33798 to
provide compounds of Formula I and I where W is O and R!%is as described.
Compounds of Formula I" and II” where R!°W form a leaving group such as halo

30 may be prepared by treating the precursor compound where R'%W is hydroxy



15 A mixture of sulfone 8 (0.35 g, 1.01 nmol) and 4-am no tetrahydropyran
(Conbi - Bl ocks - vendor, 0.35 g, 3.47 mmol) in 0.3 nL of 1

met hyl -2-‘,9?;559({4'%@ none was heated to 80 C for 3 hours. ThectRpsddipey M xture
20 was coo eo{, poured into water and extracted with ethyl acetate (2X, 5
mL). The organic solution was washed with water {5X, 25 nlL) and dried
(brine) MyS04). Evaporation of the solvent and col um chronmat ography (Si02,
CHzZCl z/ MeOH 9515) provided the product, which was transfetTed to a flask
with nmethanol (5 nlL). Dropwi se additi o hydrochloric acid in ether (1M

1.5 eq) followed by WO 02/ UCr.|s9-4 PCT/EPU2/ U11UC 73 stirring for 1 hour

- yielded the hydrochloride salt which was isolated as a solid via filtration

(0.299 g, Iwittsa balegenalifig age369ychN® phosphgrons ox geiilomyeyr phesphepius 25:
Preparation of 6-f(4:fluor A ,0l 5 25,f ~ 1 -
- hydr ox~ycl &*@&%ﬁiﬁ PQ“H@?W@ and § df hﬁlerlﬁr;%f%’?’f( FIRARY AR AN MBS ' ~j

N~ N O ~ ~ Feh as acefdNy, tbhyiBxyetc. Mafbt plepgre@yAreting thegretrsdll fide 2 (0. 333
g, 1.0 mol) and traps-ﬂiyam nocycl ohexanol (0.345 g, 3.0 mmol) in 0.3 nL of
1- et hyl - 2-cpypound whereRe “Weis hyidiox i ovithcaniazglating efsuig)ﬂbi@ﬂfl% agephe reaction

m xture was cool e poured into 10 water and stirred for 2 hours. The

resul Pant J&iRCH! filtered, rinsed with water (2X) and dried. The product
was transferred to a flask with methanol (5 nlL) and hydrochloric acid in

ether (1M 1.5 eq) was added dropw se. The organic sol ventcf wer e evapor at ed
under reduced pressurkesompeundsofithe REsNt inygatoHeAnPe BERFFI Y2 f or 2 hours
foll owed by f.i]trati a | i i 15 salt which
was i sol at oAngY of Tagtfiods’ ?ﬁ?ﬁ%@l’g,& %@i@%@%%ﬁn@{@ﬁ{?“%@i 246.2 247.5
C}. Exanpl eyrdfirinBlceRpbaidswt Fotfiulad-vhenoZ apNesnshopin id-Schémb detowy clbr ¢l ohex~
am no, - 8- net hyl pyri dof 2, 3-dl pyri m di n- 7( 8l rone.l\/%S NNOF~HNNNO-~F
CH @91 OH should hﬁaRPW@tqﬂftha!-4¥¢96&*b‘;?ﬁéﬂtF%}F SIFPANYEAUPS RACEIHANS- 8 - Step A,

0.49 1 ZGm%QJls)oqu«? eE&H?ﬁv%hﬁ%%ﬁ?%Wi@&?Wlogﬁgs dorfpouadPofml ) in 0.5 ni

of 1-nethyl-2-pyrro i none was d to 120 Ctor 24 hours. The reaction

i Xt ur e WasFdaRl£lbr IDYiVeRcapprdpsiawatonsideratior i practton md depeetegrionafet at e ( 2X,

50 WO 112/ 11G L59-t PCT/ EPO2/ O 1‘1}116 - 74 én% The .organi sol ution was

washed wi t hreagitvefunasignalgrongs)bymefheds sianderst torthe ark AEesernic ISPt i on of t he

sol vent an%&*&gﬁp g@cﬁwg@g%oﬁéz MaObh 934t5d sie eskdad, t he product
err

whi ch was trans toa sk wth thanol (5 nmL). Dropw se addition of
hydr ashl or i songtints insedtotter copvdrted to BitEreery)estery dusingc-hpmiost reaetiaong af or 1 hour

(07286 o, netbdr Sigoin pmplesiga eyl Siolb il R Bflafat 1oy "
T ept L SO Nk oegRh, ipBd o pougs s caor i,
groups can be derivatized to protect them against unwanted side reactions.
Typical protecting groups, and methods for attaching and cleaving them, are
20 described fully in the above incorporated references by T.W. Greene and P.G.M.
Wuts, Protective Groups in Organic Synthesis, 3" edition, John Wiley & Sons,
New York, 1999, and Harrison and Harrison et al., Compendium of Synthetic

Organic Methods, Vols. 1-8 (John Wiley and Sons, 1971-1996).



MOPS~- NNOCH FN\ ~\ ---~HN~NNO~/ CH OHA mxture of sulfone
8 (0.348 g, 1.0 mol ) and traps 4 15 20 am nocycl ohexanol (0.35 g, 3.0
mol } in f 1-nmethyl-2-pyrrolidinone was heated t 30

m nut es. \gﬂg%(re%)cfl on m xture was cool ed and net hanol (0. gc?&s&gh?r% was
added with stirring. The product precipitated and was isolated via
filtration. The solid was transferred to a flask with nethanol (5 ni).
Dropwi se addition of hydrochloric acid in ether (1M 1.5 eq) followed by
stirnng for 30 mnutes yiel ded the hydrdchl ori de salt which was isol ated as
a solid (0.233 g, mass spec. M+l 383, MP = 229.5 - 230.2 C). Exanple 28
Preparation of 6-(2-fluor ophenoxy) 2-f (4-met hoxvcycl ohexvl)

am no] - 8- net hyl nvri dof 2, pBei di n-7(8H) -ong - . ~ i \ Ol / ~~N N
~ O H CH WO U2/ U(-4§9- | EPU2/43%111~ R?S)\St A Prepar ati on of

< 6- (2-f1uorophenoxy) - 2- ~(%- dr@xycycl ohexyl)

am no] - 8net hyl pyri do(2, 3-dJpayri m di n-7(8H) - one FlF \RO~ HOiIi V' \ 0 ~\ MS
NNO/ 82 ~~NNNOCH HCH1 A mxture of suI one 2 (0.20 g, 1.15
mmol ) and trans-4 5 am no txanol (0.123 g, in 2 nL of

1- net hyl - 2- pyrrolidi none Jheated to 120 C Lor |I%§§§;r?s The reaction
nvxture was cooled to roem Ne rature, evapora reduced pressure
and purified by colum chrogatm’graphy (Si O, CHZCI,Z/ - 9515). Fractions
cont ai ni ng product were conbi ned and evaporated to yi eI d 0.20 g of the
product. This was taken R0 dijrectly on to Step B. Step B Preparation of

6- (2-fl uor ophenoxy) ;2% gBtihoxycycl ohexyl) a nb - thyl pyri do( 2,
Sdeyrlrn|d|n7(8H) one F F'HO ™, L)~'/R~S PV~ NV VL ~~NN
NOH~~~Hh ~O0CH CH To a slurry of freshly prlepared sil ver oxide

nmol ) and sodi um hydroxide (0.21 g, 5.20 mmol)) in nmL tetrahydrofuran was
added pyrimdin-7(8H~=ome—{Step—A] 0.20 g, 0.52 mmo ,@nd met hyl i odi de
(0.065 ni) 1.04 nmol) *irnng at 50 C fir rge days, additional
silver oxide and nHt hyﬂ\ e (0.[98 m_, 15RY N e added; the

t enperature was i ngr @p N) ef | Lx“ﬂ_t he (;/é};actl gp 20 continued for 2
weeks. Follow ng thi sR'ting lﬁéerl od,| the mixture w#s cooled to room

t enper at ure, evaporlated—and p""*' ed by col um chromat ography (Si 02)

CHzCl 2/ Me01-i/NHAOH - 9019/ 1). Fracgips containing product were conbined
and evapor ated under reduced pressure to provide the free amne. This was
di ssolved in methanol (1-2 nl) and hydrochloric acid in ether (1M 1.0 eq)

was 25 added. | sol ation of thg solid vi flltlrztlo ri nsin W|th ether and
drying provided 0.030 Tesaggpent A aﬁ%P‘E}E‘HI Fogrula W“Fr@&&’é“% W1 = 399, MP

= 135.50 145( pzrxﬂdl’,sl:?é&h ouﬁh of EoinbReR/ tHid rédhtnc?r@x(s%bﬂ@ﬁ@tl&g

Preparation of uor ophenoxy) - 8- met hyl - 2- f

sul fonyl ) nearﬂbdiout-mayblvam Wit Glpisrinefd fikded thil rngqﬁomcen@imposewef@mblyao F Il sS~N
\'\ Oo I tion of b

1- benzy! p| pE‘i‘]P"a"rrﬁiegl-asﬁgpE{%{PHQ’HHCQI%PRR?SEQCIM&S%P ro?nett?anfbgﬂ;&%'}lo&a SOl ution of

4- am no- 1- bengydateaekbiAtiehydfdearbodl, orahfpen-chain or cyclic ether such as

tetrahydrofuran, a formamide or a lower alkanol. Suitably, the reaction is carried

(filtered/dried froman 15 aqueous m xture of SIHFG% nitrate, 0.44 g, 2.70
)

10 out at about -20 °C to about 120 °C.
Reduction of a compound of Formula Ib provides an alcohol of
Formula Ic. This reduction is typically carried out using lithium aluminum
hydride in a manner well known to those of skill in the art (e.g., in a solvent
which is inert under the conditions of the reduction, preferably an open-chain or
15 cyclic ether, especially tetrahydrofuran, at about -20 °C to about 70 °C, preferably

at about 0 °C to about room temperature).



10 15 20 mml ) and triethylam ne (51.3 nL, 369 mmol) in 600 nL of

t et rahydr of uran was added benzyl chloroformate (31 nl, 217 nmol) dropw se
over a peybHede@ke30 to 45 min. at such a rate that the regghjephh/diGiPer ature
was kept between 5 C and 10 C. After the addition was conplete, the
reaction mxture was allowed to warmto roomtenperature and stir for 12
hours. The solvent and volatiles were renoved under reduced pressure. Water
(500 nmL) and ethyl acetate (1.2 L) were44 hen added and the reaction was
partitioned between the two phases. The organic | ayer was washed with

sat urated aqueous sodi um bi carbonate solution (2X, 150 nL) and then dried

» (brine, MyS04). Evapgration of the,solmxent yiel t | gyl d, whi ch was
purified via colum c 'S%Qtnoo rag6ﬂc>ph?@?f£c{rmgt§£gfﬁc}(c§ﬁec%ﬁ@gt:}gdea QAc -
100) to proyiFdemuid 18 ThobxidhgordlitfifcaAly cridd due welmshgan@edliangs;. Mr = 324)
- MP =79.1- 79.6 C). Step B: Preparation of benzyl piperidin-4-ylcarbanate
/ ~ 1 N=N~O although-nenmrous othermethodsrantséseipl emplpyed (sc27teg eyampls, 7° mol ) was

di ssol ved i n | Qk i nd

- ol or o- et M SR QNG CEERRG e <D, B4 sfhn WARY' BERE N Y601

chl or sde wag99glyleDesbndidigichahy baidiie dgeanerthploned, theAthaiondddirtiedouas
conplete, the reaction mxture was stirred at rgom .. 5 WO 02/ OG-S!) ~

PCT/ EP021( Iconvenigntlyzin asalysalr whigh & ineft undesshg specifigoxidstion Rondiiensy ol at i | es
were renov - r t added. The
reaction Wigc%ghg e%lﬁfﬁgé{% g&ld%ilsgmat&h@g&% %\Hr% %k?r@&%ll)ﬁglg?%%&? eehglgool ed to
room t enperatoptional Retmbogehated atdneaticdydtdcarboaoBuitatdy, the exidatapoisat i on yi el ded
26.3 g of the pjperidine an off-white solid (mass spec. M+l = 235, MP =
190.7 - 192@@)9“‘8&‘3’0“@?8#?@9&%9%ﬂ of benzyl

1- (mgphyl sul fonyl ) pi peri di n-4-yl carbamate /~ i i i~GI~N-O\ ~ ~ ~i-N-N O
~O p The protected piperidine (10 g, 42.7 mol) and triethylamne (12 10 15
20 mL, 86.7 mmol) waReicseobfi/echrboxkabddydd obiformed shig withearcestery Ade at room

et hy ane. kIR0 VBRI A Y e 47 4R RSt S elor "aadi ¢ on

was conpl et ggyifif Heiedenedof ¥l pPow@s aXldnioRfld 8t F&RRIM fee iy ature for 3
hours. The sol vent and vol atiles were renoved under reduced pressure. Ethyl

acet at e ( 50@lanivyly mod-naclcophibobasesah be bead in€lubipg catbiohaies, sueicasd (0. 5M 350

m.) s added. The reaction.was partitianed. between the two phases and the
aquedds | ayRY2SRAE ?aéﬁ%\?lfdﬁﬂwicﬁ&ﬁ%tf’taﬁ éygwn}/@%\g%&%%g&aﬁ’é’gf“ﬁsw th an
aqueous  sol iich a9 p&thssiite bRaMoRkdk ClithRint bicArbalite 28d sd@AmBitarboshtd;hen wi t h
saturated aqueous sodi um bi carbonate solution (3X, 100 nL). The reaction

sol vent wasamines sueh asce¢dndaneandNersior) arings; ana jrsimbamd aminesdyees pressure to

provide 9.2 he t.h sul f ] NPy = 0 - . Step D
Prepar at i onl’gﬁsﬁf’lg'&%ﬁﬁ% fpgﬁwcﬁ)%?’?eﬂﬁgiq%@ Qeanquoﬁ‘evgﬁle?%}ilﬁl%squn- 1/i-N
NH. 0 O O TReahRHbanm adolveanafictes fedatided; pol&-tat el undede eéagtod ved i n 200
25 nL of tetrahydrofuran at roomtenperature in a 500 nlL round-bottoned

f I askROunder caaditions.qyefiarabbyrarsanide suchr) dimgihyhiosmamiden rsubsiied2 - 3 g) was
S e T S R U
stirred for25% to about 150 °C.
Oxidation of Ie with an oxidizing agent, e.g. a peracid such as 3-
chloroperbenzoic acid (i.e., MCPBA) or Oxone®, provides a sulfone (If) which
25 can be converted to a variety of target compounds. Typically the oxidation of Ie

is carried out in a solvent which is inert under the conditions of the oxidation.

For example, when MCPBA is used as the oxidizing agent, the solvent is

preferably a halogenated aliphatic hydrocarbon, especially chloroform. When

®

Oxone" is used as the oxidizing agent, the solvent is preferably methanol,

30 aqueous ethanol or aqueous tetrahydrofuran. The reaction temperature depends



WO U2/ 06-4S9-4 PCT/ EP(12/ OL1UG 78 hours (nore catal yst added and hydrogen
balloon filled if necessary). Methylene chloride (100 nL) was added to the
reaction s filtered through a celite pad. Evapor e

sol vents‘ﬁﬂﬁelr’&rye%uced pressure provided 4.63 g of the degl&lrrfe&g‘@tr}l“?{g (mass
spec. MFl = 179, MP = 65.3 - 65.7 C). Step E: Preparation of 6-(2

fl uor ophenoxy) - 8- net hyl - 2- (( 1- (et hyl

sul fonyl ) pi peri di n-4-yl Jam noJpyrido(2,83d)pyrimdin-7(8H-one FOFi ~ O
O~i ~O/ NNNOMO®PSNNOHI CH CHy A nmxture of sulfone 2 (0.2 g,
0.57 mmol ) and 1(nethyl sul fonyl) pi peri di n-4-am ne (Exarrpl e 29 - Steps A-D
. 0.243 g, 1. n heated to
80 C 1oy 3 Pbbdofdsed TEck ol ObolbediRhbNanorhiéit g}alrtrlg%ha%gfmg 2 - 0.5
nL) was addahbotlih0pC oalbisdut 56 &C, grefeeabbydatmnd0 e so atsooik aioadtmmratuﬂetrati on.

. The solid was transferred to a, flask wi th net hanol

addi tion of MiwaMRIIHRsed aéé'?edsolVﬁ“bt“?fe‘Fa“(“PMteer@até'&S’ ngW%U\%g'S’y stirring
yi el ded t heﬂﬁpﬁgb@é% %dt@g0§@|ﬁreféﬂb?}ha%§03été ?&Ju@}&ﬁ’n fmperaeel d (0.143 g,

mass spec Preparati on of
6- (2- fsl uor OAlltemab(yt)ly,ah‘( 4x1ﬂhmm1rm@hb¢u)arylec2ur]_def catalytic conditions with

P R AL A S e © 1
1(met hyl sul g%xi&pcwyhéh By ﬂreﬁmtﬂgx&rﬁéﬁﬁ%keﬂ)?QLahtsw W DEslpgnSbBZ g, 0.62
hyl -

mol) in 2-pyrrolidinone was heated to | C for 1 hour.
The reactl ofermésH Unergn&ber o@0e® 3@!61‘.0)@@&296413(161’, iiRhenipm eno) camplexgdded. The

Cr ude 25 pr S SRR GRRb AR (D) ShE R TR ERR B [ o' “T1C
pl at &g Wi didrd Mickhod £ 11k FRer R Plyrididei N-OXidels QATIpaiet A0Kristophe] 20)

foll owed by isolation and eva&oratl on under reduced 5moressure yi el ded t he

free am ne. AvhlfswerweKhm inhsAifteda V-nYHinhdndistKemhamless Baind

hydr ochl or| aci ther dded followed by stirring. The
hydr ochl or| JId 82%3{255) gff&‘r v?a filtration and drying (0.13
g, nass spec 528 I\/P = 223. 4 - 225 C). Examml e3l ~ Pre~arati onof

8- c~cl opropvl - 6 (2 fI uor onhenoxy) - 2- gfl (met hXsul f oyl ) ni uer i di n-4-y, am no
~pyr| do~2, 3-dl pvri ni dReacting|thexpmppupd \f witipan am}nq\QR ANRD) praviges¥pps~/ ~\ ~0 °

H 0 10 A m | 7Nﬁ‘5mi= d1
{ met hyl sul fS%?PS’uﬁ}dtf)é?lﬁ%% ?amé)g&l%&u%gs?%gem%?se S A%gtﬁjg 262 g, 1.47
nmmol ) in 0. 4ikylatieh ol I'kéhptovidepyonmdunds ﬂﬁ)lF‘rﬁmMI lnchatecW is NRI'1@h&ef or 2

hours. The reaction _m xture was cool ed and eth acet and wat er
(40 nl) werB auelky: T-hﬁéechgegqrbtw GAREd P 1S B P‘fet‘?rdﬁ gé’?%ﬁT‘%{‘the t wo

layers and vérgerg%g%gcg? ton iR aeffpafalRes of fiéin AbER °C toayer was

then dried rine evaporated to provide a crude product.
Puri fi cati oabaft 200°€, mbtelprefarablystbogt mpmtenge@ure pr aput TI0CG! at e,

Et OAc/ Hexane - 80l followed by isolation and e rat.i.qn n r reduced
presstf eXyl SYlisgptiveg )‘F‘rSQB“eé:ﬁfeﬁéath’IH?‘E" W%d@&?“&%ﬂ?v@’ﬁgg B‘flbgﬁleiu ﬁ%t hyl gne
chloride an@oﬁg BH&EL%H léé:éa‘fl Hc%ﬁélf‘dxre(:tl%ﬁ% 2n d@adhhe ESNEGed fol | owed by

stirnng. The roc Forl e salt was isolated as a solid via filtration and
drying (O. ZbrgzldMssompemdsMiEommﬂ') Exam-, | e 32' Preparation of

6- (2- chl or ophenoxy) - 8- net h 2 1 f 1Srreth |l sul f o ni en -4-y| | am no
| pyridof 2.3-dlnyrini dt55° Ff‘}/ - 1 Rrepent Inye “9"?\/869%3 ‘%H gni{é-s N ~ \
\o~\0O "'Uoﬁ{pbhrgs/of'f*oghhlaa%y treating a compound of general Formula Ie, If or the

25 corresponding sulfoxide with an amine (R'-NHS,) and optionally reacting the

resulting product with RZL, where R? is is alkyl and L is a leaving group.

Compounds of Formula I where R? is amino, monoalkylamino,
dialkylamino or NR32.Y2-R* may be prepared as shown in Scheme 2 from the

30 corresponding 2-alkylthio-8-amino-[2,3-d]pyridopyrimidin-7(8H)-one (IV, Z=N)



WO 02/ OG 1S9-1 PCT/EPII 2/111101 80 A m xture of sulfone 6 (0.2 g, 0.55
nmmol ) and 1(net hyl sul fonyl) pi peridin-4-am ne (Exanple 29 - Steps A-D, 0.195
g, 1.09 by in 0.2 nL of 1-methyl-2-pyrrolidinone .to 80 C
for 3 hoﬁ‘r’vg,%%))r eaction m xture was cool ed and net hanol ‘&?%&mﬁg\%s
added. The product precipitated and was isolated via filtration. The solid
was transferred to a flask with nethanol (5 nL). Dropw se addition of
hydrochloric acid in ether (1M 1.5 eg) followed by stirring yielded the
hydr ochl oride salt which was isolated a®a solid (0.145 g, mass spec. Ml =
465). Exanple 33: Preparation of 6-(4-chlorophenoxv)-8-nethyl-2-( f
- 1(met hyl sul fonyl ) ~i, peridi n-4-~l am nol pyridof2 3-dl p~rrimdin-7(8H)-one 0
Il N\ \ O dr 7=alk¥ithio\l-amifib-1,6-naphithyridin-S-onbHP) Z=CH)hoMn/ihSekea®® 20p | H CH3
CH3 A mixture of sulfone 7 (0.17 0.46 mmol ) .and 1 15 20
- (met hyl sul fWn%}mj‘ﬁ‘i‘cﬁbr"lt@&JIBE%{H&H@%%IER&‘HW@XZ’Q st eps A-D, 0.164 g, 0.92
nmmol) in 0.2 nL of 1-nethyl-2-pyrrolidinone was heated to 80 C for 3 hours.
The reaction m xture was cooI ed and nethanol ( 1 nL) was added The product
precipitated (3 days)_andyxwg pb dvraflltratl

transferred to N{ flfask vvrth pwijse Addi |on of
hydr ochl ori c a,clr\\d st (1M 1.5 eq) foI I O\Aaqega'a*sl Qi el ded t he
hydr ochl or i ¥85'sal% (ﬁ 2 g, mass spec. M+l = 465). Exarrpl 34~ Preparati on

of 2-(cvcl onropyl af no) - 6- (2 fl uor ophenoxv) 8 h, ~I nXr|
2.3-dlpyrimdin-7(8Fn-one F F\ ---~, | basg’N ONBOZS N OCH CH 25 A
m xture of sulfone 2 (0.35 g, 1.0 mmol) d cyclopropylpmrevo (1 nL, 14
mol e) was heated to 60 C for 8 hours«tdnde¥Xa nitrogen pteosieamnaton WO
02/ 11 G-S9~ PCT/EP112/111111G 81 The reacti % @xt ure was cool ed, evaporated
under reduced pressure a putd T1-&8AA0 15 %°%ol urm chr omat ography

(Si 02, Hexane/ Et OAc - | Thel product was suspended i n nethanol,
hydrochloric acid i eé' 5 eq) was added a Xt-ABN Was
stirred for 30 m nut 8ol afion of the solid via It|iat|En and drying
provi ded t he hydrochl oride saﬁ‘rY (Mass spec. Mrl M‘e 8.2 - 179.6
C). Exanple 35 Preparation of
2- (cycl opent yl a@ipmgp-, Raptof INker8ob]Noxy) - 8met hyl pyri do~2, r?(%.fr'd‘:zpyri m di n- 7( 8l
rone \ \ : a~NR3SQ,)\, RBR®NSO;F MBOpS A m xture of
4-fl uorophenoxy sul fone (see Exanpl& 8, substitputing netlhy

4-f | uorophenoxyacetate for nethyl 2- Iucﬂ"&'ﬁdﬁen xyacet at J'St FHc%e-a@a.oq‘A g,
1.26 mol) and cycl opentyl amne (Al dnideat 0.146 g, 1.71 I'n .gm_of
1- nmet hyl - 2- pyrrol i di none was heated t (85(9 or 3 hours. The reaction

m xture was cool ed and nethanol ( 1 ) was/added. The_qr ci-ypmeci pi tated
and was isolated via filtration. The splid¢was transflerrgd t a flask with
met hanol (5 nL). Dropw se addition of hydrochl Orlﬁ gid er (1M 1.5
eq) foI | owed by stirnng yiel ded the hydrQchl ori de §al t 0. TGEH%, mass spec.

M1 355). Exanple 369& Ko s

2 (c"XcIopent ~| am no) - 6 f J|uor phenoxv) 8net h~I nyri dof CHR
deyrlmd|n7(8Fon OF ~N\\ O\ F MM02S NN O ~ H'N-O |

NA = NY, NCH2R, NCH2R(CH2R)

a. The aminating reagent (O-diphenylphosphinylhydroxylamine) was prepared acording to literature
procedure (Colvin, EW.; Kirby, G.W.; Wiison, A.C. Tetrahedron Lett. 1982, 23, 3835. For its use

see:
Klottzer, W.; Stadlwieser, J.; Raneburger, J. Org. Synth. 1986, 64, 96-103.

5 . Scheme 2



CH CH3 A mxture of sulfone 3 (0.2 g, 0.57 nmmol) and cycl opentyl am ne 25
(0.146 g, 1.71 mmol) in 0.3 nL of 1-nethyl-2-pyrrolidinone was heated to 80
Cfor 4 I Rgler a nitrogen atnosphere. The reaction cool ed
and net hgﬂgl‘@?&l& ﬂf) was added. The product precipitated g‘ﬁgﬂ\’\t/a?q@z(l at ed
via filtration. The solid was transferred to a flask with nmethanol (5 ni).
Dropwi se WO 02/0!'-459.1 PCT/EPO2/111 Ttll 83 Exanple 39" Preparation of
6-(2-f|uorophenoxy)-2-(isobutvlam'no)-84 t h~nvri d~of
2.3-d,Jpyrinmdin-7(8l-one FF N\ \ O\ \ 0\ Sf/ MM0O2 NNO1~HNI O
CHI CHI A mxture of sulfone 2 (0.05 g, 0.143 mol ), isobutylam ne (0.013

.10 g, 0.18 mol) in 0.2 nL of chloroformwas heated to 65 C for 12 hours.

- formed. The

The reaction mixture Rﬁﬁk@@B@é@f&Wduﬁﬁb(@hﬂ@ﬁ@ﬂ@ﬂﬁmQﬁgSPKWSW%@'V|a
evapor ati on ha ol / 0 ecipitate
h Sub%g Waa\é)i%\l;}vgfs{hl(rﬁ2 \%ﬁ?rﬁv:\%g{ﬂg%deé’%?g@fﬁq ?ﬁn%ﬁ hyl ePle chl ori de

and evapor ag&@émé vrdedm@unﬂesswrmum ccbmbdurtdse)fmela(lmﬁaaszgs mass
spec. M+l = 343) nmpl e 40" Preparation of 6-152- quorqphenoxx) 2-1

f(1S)-1- (hy@Ho%ayl erl@ﬁm )lga%gﬁhepwaﬁtmg-awﬁwmﬁl%Lhthrﬁﬁ igjisrapky
3-dl pgrim dj ONi OCH CH
15 ZO%A m x rErrlé Jf]rc grolﬁpf“% CS@pE{Q‘d@ Xfém%lla g‘@ﬁgﬁ% am no- 3
met hyl but an- 1- of (0.044 g, O. 43 nnDI) in 0.1 nL of 1 met hyl - 2- pyrrol i di none
was heated to 80 C for 3 hours. The r actian xture was copl ed,
met hanol / wat er (90/ 105 OII‘PPr‘I‘_')dS\%EO%H% A% %lsglé@i'am‘%%ﬁr%v@%ﬁ%d The
product wasgwasheduihbswat er, dissolved in nethylene chloride, filtered
t hrough a drylng agent ?NUSO4) and evapor ated under reduced pressure to
yield the amne (0.047 g, nmass spec. M+l = 373). Exanple 41 ~ Preparation
of 2-f~2 3-di h, ~droxypropyl)am nol - 6- (2f | uor o~henoxv) - 8- met hyl pyri dof
2.3-dlpyrimdin-7(8hn-one FF N\ \ \ N\ \' \ / ~ O/ MOPS NNOHON NN O
CH3 HO H CHI WO | 12/ OG- ~59~ 84 PCT/ EP(12/1111 O A m xture of sulfone 2
(0.05 g, 0.143 mmol ) and 3-am nopropane 1,2-diol (0.016 g, 0.18 mml) in
0.1 nL of 1-nmethyl-2-pyrrolidinone was heated to 65 C for 3 hours. The
reaction m xture was cool ed, nethanol/water (90110, 1 5 nlL) was added but
no precipitate forned. Therefore renoved all sol vents via evaporate on
under reduced pressure, added water ( 1 nlL) and ethyl acetate ( 1 nL) and
partitioned product into the organic |ayer. The aqueous |ayer was renoved;
the ethyl acetate was dried (MgS04) and evaporated to provide the am ne
(0.034 g, mass spec. MFl = 361). 10 Exanple 42~ Preparation of
6- (2-fl uoronhenoxy)-8-neth, ~[ -2-f (2-piperidin-1 ylethyl)am nol p~dof
3-dlpyrimdin-7(8lrone FF N\ \ O\ NN\ \ O\



+ sol vents WO 02/

---~1 ~ MeOXZS NN O ~/NeOCH CH3 A mxture of sulfone 2 (0.05 g, 0.143
nmmol ), 2-piperidin-1 15 ylethylamne (0.022 g, 0.17) mmol in 0.2 nL of
chl or of oy VeesReat ed to 65 C for 12 hours. The reaction FH‘/E%%HWS cool ed
and the solvents were renoved via evaporation. Methanol/water (90110, 1 nl)
was added and a precipitate forned. The product was washed with water,
di ssol ved in nethylene chloride and evaporated to yield the amne (0.041 g,
mass spec. Mrl = 398). 20 Exanple 43~ P&ﬁpar ation of
2-f (cycl ohexvl net hyl ) am nol - 6- (2- f | uor onhenoxy) 8- net h~nvr i dof
2,3-dlpyrimdin-7(8lrone FF~\\ 0~\~\\ O~\ ---11/ MO2SNNO-~N
- NNOHt CH CH3 A mxture of sulfone 2 (0.05 g) 0.143 Mo % 25
cycl ohexyl net hyl am r019 g, O. 17a mmol) in 0.2 nL of or m was
heated to 65 C foN 1XYhours. The reaction gixture was|jcooled and the

~39. 1 PCT/ EPO2/ Oi‘{lj’lééﬂe 85 wer@' I &, evaporati on.
Met hanol / wat er Bf90 was add d a pre Itate for The
product | was washed with water, dissolved in nethylene chloride, yang
evaporated to yield the anune (0.045 g, nass spec. Mrl F 383 anpl e 44:
Preparation of 21(c cy |onro~vl methyl)am nol -6-(2gflor 5? '
phenoxv) - 8- met hYl pyri dof 2, 3-dl pyri m di n- 7( 8H) - onerghefiornN \ \ o\ --.-t
~~,/,~0l /| MMOQOPS N~ O~ ~0 CHy CHy A m xture of su] fone (0295g,
0.143 mmol ), cycl opropyl net hyl am ne (0.02 g, 0.28 mml )} in 0.2 nL"0of
chl oroformwas 10 heated to 65 C for 12 hours. The reaction nix&gre1mas

t o] r-

cool ed and the sol vents werX'-Aenoved vi a evaporati on.

(90/10, I m) d a preci plasatheaf or ned. T pr duct s washed

with water, disgplvef in {gethyl ' d eva ra/t,d u reduced

pressure toMéi§ Al (0.03 g, nass spec. Mgs"1l =34 ol5 Exanple
n o

45: Prepara 6- (2-fl uoronhenoxy)-2-f (2-nmethoxvet hvlr)\lg?n\nol -8

met h~pyri do[ 2, 3- p(Klr mdin-7(8H-one F I F M-I ~\ 0 b/ ----- ~ 0O ~ ~\
Ol / 200S NNOH ONeg(;O A nmixture of sulfone2?0.05 g, 0.143
mml ), 2 20 met hoxyet hyl B¥he (0.02 g, 0.27 mml) in 0.2 nL of chloroform
was heated to 65 C foy 12 hours. The reaction m xture was cool ed and the
solvents were renoved via evaporation. Methanol/water (90/10, 1 g h,was

added and a precipitate fao eAr' The priodipt was washﬁ er,
di ssol ved in netkyl ori de and evaporated under |reduced pressure to
yield the ami ne {l0. ss 75 spec. Mr1 = 34S), W Ep9- 4

3

PCT/ EP112/ 11}, | €046: Prepar &tion ofMeSO; R

2- (f3-(di met hyl am no) prgdpyl | am nol - 6- (2f | uor o~phenox3r)-8gget h~pvri dof
2,3-dlpyrimdin-7(8F-one FF O\ / ~\~~~~0M0OSNNOHN-~OCH CHy
5 A mixture of sulfof® 2 (0.05 g, 0.143 mml), N N 1

di met hyl propane- 1, 3-dianm ne (0.018 g, 0.18 mml) in 0.2 L |of g of orm
was heated to 65 C for 12 hours. The reaction mxture was dool €f2and the
solvents were renoved via evaporation. Mthanol/water (90/10, 1 nL) was
added and a precipitate forned. The product was washed with water,

di ssolved in nmethylene 10 chloride and evaporated to yield the am ne (0.045

g, mass spec. Myl = 372). Exanple 47: Preparation of XI-Ar'
6- (2-fl uorophenoxy)-8-nethyl -2-1 f3-(2oxoQyrrolidin- lNYI)\p o;ﬁl | am no
| pyridof2,3-dlpyrimdin-7(8lrone FO F O/ ~ h ~\ MS hN i O CHI

o
Cris R'NH R3

c

Illl
Scheme 3

4-amino-3,6-dibromo-pyridine (Den Hertog et. al., Rec. Trav.
5 Chim. Pays-Bas, 64 85-100 (1945) is treated with sodium methyl thiolate to give
4-amino-3-bromo-6-methyithio-pyridine (Step a, see Windscheif, P; Voegtle, F.;



15 A m xture of sulfone 2 (0.05 g, 0.143 mmol ), 1-(3

am nopropyl ) pyrrolidin-2-one (0.024 g) 0.17 mol ) in 0.2 nL of chloroform
was heat g (99@%4C for 12 hours. The reaction m xture wasp&pep@dagd t he
solvents were renoved via evaporation. Mthanol/water (90110, 1 nL) was
added and a precipitate formed. The product was washed wth water,

di ssolved in nethylene 20 chloride and evaporated to yield the amne (0.033
g, mass spec. Mrl = 412). Exanple 48: Przparation of N-(2-~

f 6- (2-f 1 uorouhenoxv) - 8- net hyl - 7- oxo- 7, 8 |hydropyridof

2,3-d] pvrimdin-2-yllamno I ethvl)acetanlde FFN\ ~O0O~NN\\ O\ MO

- SNNONNOCH CH WO 02/ d ~s9-4 PCT/EPII2/11110C 87 A m xture of

sul fone 2 (Symkesis, 8?9%439914?DJT)‘13 metid Brenysdingys §f&tpéﬁddﬁladéﬂcé‘de@?@“g 0. 18

mol n 0.2 chl I e r The
r eac% i Ion m %c{f}tgﬁ%g ggtﬁlé/g‘ z}n\é‘ﬁ%hﬁ&”ﬁh %g%tteiq Ih% r glﬁr‘coé\c/@claa\%]gggé\ljazor ation.
Met hanol / wap&hssudDacklate dr tHbhtyA@sinaxiaab tl&ndnﬁ eplleeQa i gis¢ e compowd. of The

product was washed with water, dissol ve t hyl and

evapor at ed Fermplai(senPoag he Busacgas-4. 681\&‘294-&5{/19% Exanpl e 49:

Pr epar.ati ong,Qf

~hy|p) Ani nol B8, °§°S§i?&f‘3@%§5%ﬁp‘hgdr?‘:am% g‘%ggm?@ %’hh](%%daﬁé ?@Mﬁa £y - NV O
\ NF;)282N Nafk tmgl\d{?c%&a:ﬂ%ﬁlhm]m ¢oir an g other aih}dhm;g;a@n(W%wg@reg( rlﬂd_fS f

o pyri di n- et hy| am ne ' o

chl or of or m Veisle#drg é@“?bglﬁg‘ Tlplylaed ‘P?é’gl'hs}'“%?‘%e"folaé’é@f‘%% nq)’&‘afﬂ%‘ was cool ed
and the sol ¥eal L RadHIERY SiinY SATSHARE &1 drife RRHNAOBluBRT (90/10, 1 nt)

was added a a precil pltate formed. The product was washed with water,
di ssol ved |deseﬁbétyﬂoenempdsmtdrredmsmmhee1/p:mr®s eompaunygs of Hommada Bni ne (0. 039 g,

mass spec. M1l = 3 le 50_ .P 2. o] . -

et h~NO 6- (2 @F}PBPB%@%WP TR G {?E‘géi‘gq% S k&‘?"é“\ﬁr“i‘ed’&?ﬁ““‘“

2, 3-dl pyri m, Zqivh-R2-E: @ﬂ%‘fﬁ%ﬁlk 1 $hdL Is A le&¥ihg brou Jan‘e\s@cm oinds O
I\/BQoS~/N~ i(yﬂﬂf\tl Nmﬁ To a gol ution 8 %E p - al anlpnate

hydr ochl ori dfeFm'aiutlaI@h%Sl gs ally34n ahuh)tlverroetentsfmfwrblnISﬁh@lmﬁﬁn at room

t enperature was added MP Carbonate Resin (Argonaut Technol ogies Inc.
Foster City, CA, USA, 0.45 g). This vvas 25 allowed to stir for 1 hour and

then Sul fone 2 .0 0.143 mmol) d WO 02/1 16-.1S9-
?ﬁ%tr e &NRHDN wasNbﬁa a(g?ﬁto EAt and st r¥ or 24

PCT/ EPO2/ O1L1f 1
hours. The m was ttren——Ttobdl ed nd he resin S reno ia
raftd on of the sdll en d\ﬂiﬁ%rc?)rﬁﬁ\‘@grarm I 02,NHR?

filtration.
CHzCl 2/ MeOH - 951 5) and subsequent evapor ation of appropriate fractions
provi ded the am ne (0.027 g, nmass spec. Mrl = 387). Exanpl g 51: Preparation
of 6-(2-fl uorophenoxy) - 2- ((3- et hoxypropyl ) ani nol 8- met h~pyAfder.Co,

2,3-dl pyrimdin-7(8lrone
-Arl
neat, 5 eq., 155°C mxw
A RINH2 a 2 N X0

N I
l

Ty "
R R

15

An example of this route is shown in Example 88.

Compounds of Formula II may be prepared as shown in Scheme 4.



FF\\ O~\\OIl \'\ Oi -.-+i / MBOpSNi OHN,; OCH CH A mixture
of sulfone 2 (0.05 g, 0.143 mol ), 3 10 15 met hoxypropyl am ne (0. 015 g,

0. 17 mohygiiecksfA M. of chlorof ormwas heated to 65 C forpdgeppiiise The
reaction m xture was cool ed and the solvents were renoved via evaporation.
The crude reaction m xture was purified via colum chromatography (Supel co
(Sigma Aldrich, St. Louis, Mssouri, USA) 3nL plug, Si02, CHzCl 2/ MeCH -
9515) and subsequent evaporation to prox%de the ami ne (0.027 g, mass spec.
M+l = 359). Example 52: Pre~,aration of “%6-(4-chl orophenoxy)-2-1 f(1S)-2-h
d~oxy- 1, 2di net h~, nrop, ~l am no }-8-net h~nvri dof 2.3-dl p~rrimdin-7(8H)-one:
I NNO-~/ C OHCH 20 Step A: Preparation of tert-butyl

(I'S)-2-hydroxy-1, 6410 propyl carbgmate / 00 O HO O OH Toxaap C
sol ution of net hy%\|| ert - but oAy‘d(angn'ﬁ)-L- al ani nilf e g.0 g, 49.3
- mmol) in 70 mR_of drofuran under a nitr t mogp e was added

nmet hyl nagnesi um&hl ch de OM-+r—THF—78ni, “Gs fpwWideHpver a
period of 30 to 45 r’il J\fter the addition was conpl et ed, the heacti on

m xture was al | owed f’o wBfm to roomtenperature and stllrefor é"hours WO
112/ UG 19-1 PCT/EPU2/1 11111C~ 89 The sol vent and vol atil es} were renoved
under reduced pressure. Water {500 nmL) 5 and ethyl acetate| (1.2 L) were

t hen added and the reaction was partitioned between the t phases. The
organic layer was dried (brine, MyS04) and evaporation of fhe solvent
yielded a Iiquid which was chromat ographed (Si 02, CHzCl z/ MeOH - 90/ 10)
providing 9.6 g of the protected amine as a liquid (nass spec M+l = 204)
Step B: Preparation of (3S)-3-am no-2-nethylbutan-2-of o ..--~ ~w ;—i

" IoH To a 0 C sqy Al bamate (9.6 g, 47.3 -AFT) 15
20 of nethyl ene grgLorl de under a nitrogen at rmsphﬁﬁe S a ded
trifluoroacet S~ NpReRe Mol ) dropwi se NORsFsa s
conpleted, th ’/r\Bactu@ m xture was allowed to warmto roolﬂtenperature and
stir for 2 ho t-Butanol (2-3 nL) was added to the reactton and the

sol ventlvol atil es wer¢g renoved under reduced pressure. Addition of toluene
(3X, 75 nm.) with evaparation followed by drying in a vacuum oven provi ded
the crude am ne which jwas a solid. This material was transferred to a flask
and nethanol (10 nL) and hydrochloric acid (12M 5-7 nlL) were then added
with stirring. After m nutes, the hydrochloride salt of the am ne forned
as a precipi } =rsed with toluene (50 nm.) and EtzO (2X, 150
m.) and then dr| ed under redgﬁﬂeﬂ, br essure (nass spec. M+l = 104, MP =
128.1- 130.1 i s hydroscopic and care was taken to not

al | ow extens g%gos re to air/water during isolation. Step C Preparation
of 6-(4-chlof q_ﬁ.t} > N g[)% P- hydr oxy- 1, 2di et hyl pr opyl Jam no

j - 8-met hyl pyr 2, 3dpyr|md|n 7(8H)-one Nwwo~~~. wol i

MeQZS~/ N~p | "F% HNyp OC 25 CH OH CH To a solution of

(3S)-3-am not 2- et hyl but an-2-of hydrochloride salt (0.077 g, 0.55 mmol) in
3 nL of chloroformat roomtenperature was added MP Carbonate Resin

(Argonaut Technologies Inc., 0.75 g). This was allowed to
Scheme 4

5 Reaction of a carboxaldehyde of Formula Id (R®is H) with a
nitrile, Ar'-X'CH,—~CN (where Ar' and X! are those defined above) in the
presence of a base under condtions similar to those described for conversion of 1d
to Ie in Scheme 1 provides a compound of Formula IIle. Compounds of Formula
ITle may be sequentially alkylated, acylated or sulfonylated with alkylating

10 agents, acyl halides, isocyanates, anhydrides and sulfonyl halides to provide
compounds of Formula IIIf where R® and R? are as described in the Summary of

the Invention. Subsequent oxidation of IIIf and displacement of the sulfone with



WO 112/11(i.1 W1 PCT/EP02/1111 U 90 stir for 1 hour and then Sul fone 7
(0.1 g, 0.28 nmmol) was added. The reaction 5 i0 was brought to 60 C and
stirred f@éi)?ﬁ}(,@%“rs- The m xture was then cool ed and t hepfsipih/iEs; " €noved
via filtration. Evaporation of the solvent and col um chronat ography (Si 02)
CH2C12) provided a crude product which was chromatographed a second tine
(Si Oz, CHZC12/ Hexane - 1/1 gradient to CH2C12/ MeCH - 9911). Isolation of
the appropriate fractions foll owed by sqbvent evaporation at reduced
pressure yielded the am ne (0.032 g, mass spec. M+l = 389). Exanple 53~
Preparati on of 6-(2 4-difluorophenoxy)-2-1 f(1S)-2-hydroxy-1.2di meth
- r~l nronyl | am no?- 8:; h~pyr.i.dof 2. 3- d~ L m.di n- F. Q. MBOpS N N
0 F RN R T s RSl et o] Bfipdlind KoM ShEmE 1FprBuialt
(3S) - 3- ani NgyRpdEIAEBE Bethaa B0 fFuRer Rakingrthelesilfing pradficswith REL, 24 g, 1.77
+mmol) in 3 nL of acetonitrile at roomtenperature wgs ded trimethylsilyl
cyani de (Al wheretR” i is7alkyl ang Lois grigAving SrRpR SWASCHBRQURLES! FPIMUEHni nut es,
cooled to rogm Llfmge%gLure and then Sulfone 5 (0.367 g, 1.0 mmol ) was
added. The M8EtT dR®WES refluxed for 2 hours and cool ed to room
t enpersature. Methanol (2 nL) and aqueous sodi um hydroxi de solution (2N, 1-3
m.) was added and the m xture was refl|uxed for, 30 mnutes..The reaction was

evaporat ed and et hyl Sweokskllinthean wilhundsestand thabeettaly madifiealiops Wani ¢
sol ution (banhe j pressure and
chr omat ogr agﬁya’bf’?%"i’? I“%% é’%%ﬂf@%?qé?gm@’&%g?%{e&ggﬁgf @g ?Ee;%g%t) provi ded the
crude produgiventddn. SFov@xamiples cdrtadrdsteps widhinyolenthecise of pratecting gravpy and .
71t rat] on EATVeRtiAmALETBHAGEE BOLMPAgFIeaE T SOt PDSOREIP™ Nass spec.
M1 :*0'391, MP = 104.3 - 107.5 Q). WO U2/ d -4; 9~ PCT/EPO2/1111111 91

e

L A

2di met h~pr opyl | am nol yrid n-/ -one FF N\ \ \
_ ~ V4~ 1\ aMeERBINals 6F basic donpoun€? &¥Sorfakl«0HanGIl MithldsidEat beassbl ut i on of
(3S) - 3-am no- 2- net hyl but an- 2-of hydrochl ori de salt a?\f 3 , 2.21 mol) in 3
nL of acet o MeRiCAMERISs &Y min BAFEFRYI NGRS UUCH, BTFPRT OEﬁ'iJ.g%propyl et hyl am ne
(0.7 n, 4 cedtl 6 in Rt ¢.808taBY if Enel ORI
t enper at ur e%g%@a%e@ag%ﬁé’?%ﬁ{é% %ﬁ%gatgi?ﬁnﬁ%gmr%%la?@mgg ac?dgci. 'Fhe reaction
was 1 ef | uxedf talet cbaad sablers] deagées Hatdend sofhgeatipecapsules soBtibys, acetate (25
nm.) was added and this solution s drye bri - 3X S04) ... Evapor ati on
under reduc SHUHIBSQTSESPEAYOLh Pﬁ?ﬁ? o 'aﬁ’ffge %@F@L}%aﬁz}l Spraysp &r%cl)t%ﬂye ,
Et QAcl Hexang ; ; : d3e Hdwider, B 1sJThd Adnyasstedédsol ved in
i T BT RHBREROA QLS S, By e

met hyl ene chi®0 hydrochlori ¢ acid in ether (1M X s) was
added. | sol giafenterally,telze is did formiofiirfjédtionaelubansaand dryi ng provi ded 0.25 g of
t he hydrochloride salt (Mass spec. MFl = 371 ) MP = 162.9 -170.5 Q).
Exanpl e 55: Preparation

of 6- (39 f | uor ophen_oxy)r1-d¥aipduhdsiof Hotmaniidat ¢f srdhikelf eforementioned
2H t hi opyr an- 4-yl ) am nol pyridof 2,3-dlpyrimdin-7(8H-one; F~gi \' \ O\
~l ~ ~N ' N\ ~pBakhicemti@lly accaptadls salts canp be processed with pparmaceticgy Heflon

tetrahydro- 4o|;|éz¥nri1<i: oF; Bﬁg%ﬁlﬂc':_c%erg B pr@difcti%ﬁ%?%naceutical preparations.
Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts and the
like can be used, for example, as such carriers for tablets, coated tablets, dragées
25 and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for
example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like;
depending on the nature of the active ingredient no carriers are, however, usually
required in the case of soft gelatine capsules. Suitable carriers for the production

of solutions and syrups are, for example, water, polyols, sucrose, invert sugar,



W I12/111n;9~ 92 PCT/EPO2/01 | A A suspension m xture of
t et rahydr ot hi opyran-4-one (5 g, 43 mmol)) sodium acetate trihydrate (29. 26
g, 215 mpblaidenydroxyl am ne hydrochloride ( 14.9 g, 21pcea®hdoiigy 200 L
of ethanol were heated to reflux for 6 hours. The reaction m xture was
cool ed and sol vent/vol atiles were renoved under reduced pressure. The
residue was diluted with ice water (400 nL) and extracted with ethyl
acetate (3X, 150 nlL). The organic sol utipn was dried (brine, MyS04) and
evaporated affording 5.6 g of the thianone oxine as a white solid (nmass
spec. Mt = 131). Step B: Preparation 4-am notetrahydrothiopyran: s ----- ~
. s~ 1 O~ Naff To sql ut i.0 f lithium al um num hydride (/1 76, m.) 76
K e 1A T B g S e SN e T N
IM 76 nl, gbaraeabedildiaaxaddas semamlbigarligeidigolgneona myilike. (2 g, 15 mol)
<in 30 nL of tetrahydrofuran. After addition was conpleted, the m xture was
stirred at reflux 15 for 7 hours and then roomtenperature for 12 hours.

Wat 2.9 nL . .S ion: foll db
e e R
{8.7 nL) waslitieraddbilizaRdweiliiag hgans, eniulsifiors, wneetshsrs sdolrams, for 30

mnutes) filtered through a celite pad and rinsed with ethyl acetate (200
nL). The fiflavozsanss, s@lts far vasuingishe pemotipaessuregbuffers raaskingragedld ofinder reduced

pressure af Lotalidits L 1Réy fardlind drdtn HIARLALAS WAL LORKIAD oSS SPec. W1

f 1 uor ophenogyn tH3-osRipbhdsf Foembatlyed OF sd-théit afoyeraendioyitdmi no) pyri do( 2, 3- dJpy
rimdin-7(8H-one: FF/ --~S~/ \ O~/ MMOPS NNO~NhNOCH HI 25
A ni xture oPhasmpecgtieally aceemiabje saltsg nmpl ) and 4 ani not et r ahydr ot hi opyr an
(0.679, 5.8 mml) in 1 nL of 1-nmethyl-2pyirolidinone was heated at 80C for
1 hour. The reaction m xture was cool ed, ethyl acetate (100 nL) was added
and the organi ¢ sol utMedicamentaadhixdhcconiaitha cordgpundyf [Hofmuk'Ior II ¢@@r/ EPO2/ 1 | |

11 1(> 93 water (3X,. 75 nL d then drijed (brine S04) . FEvaporation of
the sol ventP ?CUFI%ISJC%HQR@Q%%P%{]% ’%‘iﬂ“‘&??ﬂ“@ﬂfgag’l"gﬁi Q‘b_ﬁw o2,

Et QAc/ Hexang; 4 %Qéciﬁfofn%ﬂﬁg bt @{arﬁlﬁ@euﬁeilfcbﬂ?er Asariaielaso>al 1 d whi ch
was taken onto Step D. 5 Step D. Preparation

6- ( 2- f | uor opthjeci@f yhe-Besent inyéntdn;-§slis @pretesefor dieymioducibn lof syopr an- 4- yl ) am noJp
yrido(2, 3-dJpyrimdin-7(8H-one: FFSN\\ ~\ ~~S N\ \ ~ I i~/ --~
YA T el il Sl Rttt orsnore Ay SORPULOT S i n 80 i
of di chl or oget aRei:@NEn¥BSmeRARS th@apatieflySvakibh QBslaReRaMoG acid (77%
0.5 g, 10 2.2 nmmol) was added in threeﬁﬁortlons over a period of 30

m nut es. Regalenioal adménigtatioh domultagathgowith agpmpatse pharmageylical eamigls washed
w th aqueous sodiumsulfite solution (10% 100 nL) foll owed by cold
sat urat ed agqueous sodi um bi carbonate sol ution. The solution was dried

(brine) Na2S04) and exgpRhabfsd dARe] the esidpAathdd bEFEIMEa | INCIIPhAGEE Was
purified by colum chromat ogr apht/ 15 (Si Oz) CH2d z/ MeCH - 95/5) 'Yi el di ng
the & ne saforementienedrphasmagestically qcoepiably salissanbe ysadiadceardanchyyith

acet at e/ di chl or onet han 1 Q i.C b e r (1M 1.2
n 1.2 eq) \H}ﬁé"‘éeg'ﬁg'&?s %eéaq%%%cail rs%aevr?g‘lr& i cgg’rﬁ% ngr%h %S%?’lslgl\ﬂ/ggmﬁwr ed for 15
m nutes. Fi hidndd ordor e ptdvensdl ofthrafn eejédtioaifoidowing lragspiat syigetyderhe385 ng of

t he hydrochl oride salt (mass spec. Ml = 403, MP =_188.8-189, 7C). 20

Exanpl e 56' dpsagpssmyarywithin wide limits andyyidy plroueer Bhfjuechothe indrddialan- 4 x|

am nol - 6- ( 2- - 8- Syl g 3 ne F F ~~
SN 0\ egERER RO bpfticTpk Bty i e,y G RPRGRAEGHELE T (e
of t hes sul f adultien dovehierg)daily dosagekhouddibe badb0dhrhgkg peatman100 mgdg,.d (0. 26 g,

1.2 mol) in 50 nL of dichl gromet hane S irred at roomtenperature for 2
- hours under PEf6irbly sBei @E?ut%f@ﬁéaibFSﬁ?M%sa%my fenched with an

aqueous sodiumSultd bea SRkRIdoe ol ihUibidddGosBd-And, & Mition, the upper
dosage limit referred to earlier may be exceeded when this is found to be
indicated.

30



WO (12/(1G 459-1 PCT/EPO2/ (111(1 G 94 washed with cold saturated aqueous
sodi um bi carbonate solution (100 nL). The organic solution was dried
(brine, of£vaporated under reduced pressure, and ppfiki i@ colum
chronatog?§§%9h5§F02, CH2C12/ MeOH - 97/ 3) affording 0.45 gé%%bt ngﬁlfone.
Thi s was di ssol ved in nethanol/dichl oronet hane (5/95, 1 5 nL) and
hydrochloric acid in ether (1M 1.3 nL) was added. A suspension fornmed and
this was stirred for 30 mnutes. Filtratdon of the solid and rinsing wth
ether yielded 413 ng of the hydrochloride salt (mass spec. Mtl = 419) MP =
186.2 - 230.7C, sanple partially nelted throughout the range). Exam ~le 57:

- Preparation of 6-f2,4-djfl uorophenoxy)-8-net hyl -2-ffl -qxidp, 10
t et Pahydro-ZH—t hi ~vra 3%”%‘&&%%?%%%%3?@{%}%}3 ﬁﬂ“&fiﬁ?"ff)@ﬂ)f-one: F ~~S N
VA =V~ oorEmbhiionBd phhrrhabedticall NadceptaBle'safts fir helprblidetidn oft P A

- Preparation

6- (2, 4- di f| nedopphensxespedalipinthe (2atfrieat orprgplndaxdsbhinfpmmeatery.- yl ani no) pyri do
(2,3-dJpyrirnidin-7(8H-one:. FF\ \ 0\ ~\ \' O\ S/ PSS N i O~/
F~HhN ol@pzsmplogl(cﬁﬁmﬂgglsﬁh waneRapalmonaty. fggatoleeiral g ) " ang

4am noj et r aly i AaSiuPRY RS -if theGreabment BFRéthmb teduhlne®loud spgéhy! - 2 20
pyrrolidinone was heated at 70 C for 15 mnutes. The reaction m xture was

cool ed, et hylisozdses endialjetic@ompliyatiqns onfid dhe prevention @4 atad! 18I6LYRT on was t hen
washed with ter {3X .75 nm) and.dried.(bripe,. 4). Evaporation of the
sol vent and f‘é@?%ﬂ#@ﬂ%&ﬁf%@%‘é’pﬁf}%n&,Jécg:ﬁl}%%f/'% & - 90/10) afforded 0.9
g of the sulfide (npt. 230.7-232.8, M5 (MrH) = 405) which was taken on to
Step B. ~ WO (12/0C 1% E?éflﬁér&%iallmlg&o%% BefuPfPButabt on

0

6- (2, 4-di f 1 uor ophenoxy) - 8- met hyl - 2- (( 1- oxi
t et r alh§ dr 02 Hnitedapytha treameh) afnanyalispyddr do dideBe gty ini ativdnan, 3 @hr- one: F F \ |\
O~\ O-S N\ \ |l \ ~/ | ~N/N~OEN/N~OF HI H.|I sul.t.ide (0.9
g, 2.2 mol P%@%WQ%P%’&“’FW&% Hcased BY GresipiEe BH%Qrﬁ%ﬂ%tengﬁé’%om ed to
5 C as 3- chligRpefRBEISH By feh Shdnfhlf) AbcBrdingly, tRe PIEBEN: inVRAtGAEIRUIded t hree

portions over a period of° 30 m nutes. Reaction was conpleted in 20 m nutes
and the ni xtaumethodef weating Redtakinehmadiaed diseassavhioh eemprisee adwiniatéring (10% 100

m.) foll owed by.cold turated aqueous dj i sol.ution. The

sol ution wa?"c# 'e‘étélve_(cr?'_?? %‘?'"k@%@l‘% am meéfgap%orli!ngéog]ag%pgﬂ%}elgl’rogéuced pressure.
The pneduct phagmddeitidallgAckuptabld suliorehitonied wereaphy (Si 02, CHZCI 2/ MeCH -
95/5) yielding the am ne sul foxide. This product (0.35 g, 0.8 mmol) was

dissolved in 1 m of dichloromethane and hydrochloric acid in ether (1M

1.0 nL) was added. A %ﬁﬁ@?ﬁgﬁfrﬁjﬂﬁ%{%%ﬁ eﬁhiﬁgfggnfopr 15 m nut es.

Dilution of the solid iItration and’'rinsing with ether
15 yi el ded 3Aditsdroothe tieetniendobO@flbminiation feh subjemsmdSpense abhdtipyrelzy, MP =
201.8 202.5 C). Exanple 58~ Preparation of 2-f(1

1- di oxi dot etfPrathydreaunant phieypry (eqmopeupds ghths drysniion would be useful to treat

4- di f Lgor ophenoxy iz Su Rk BuhysiidRteddo 3nhmyld dritiits, p8hilly1oRfhropathies,
gouty arthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis,
osteoarthritis, gouty arthritis and other arthritic conditions. Such compounds
would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma,

25 silicosis, and chronic pulmonary inflammatory disease. The compounds are also
useful for the treatment of viral and bacterial infections, including sepsis, septic
shock, gram negative sepsis, malaria, meningitis, cachexia secondary to infection
or malignancy, cachexia secondary to acquired immune deficiency syndrome
(AIDS), AIDS, ARC (AIDS related complex), pneumonia, and herpes virus. The

30 compounds are also useful for the treatment of bone resorption diseases, such as



FFOSN\\O~~~ON\\O\VI ~~01l ~~~i NNOFN'N~p FI HI
20 A m xture of the sulfoxide (0.6 g, 1.4 mmol) and 3 chl oroperbenzoic acid
(0.48 9, weoBi8msy) in 50 nL of dichloronmethane was stirregcpepiRATe
tenperature for 12 hours under a nitrogen atnosphere. The reaction was then
guenched with an aqueous sodiumsulfite solution ( 10% 100 25 nmL), then
washed with cold saturated aqueous sodi um bi carbonate solution (100 niL).
The organic solution was dried (brine, BpzS04), evaporated under reduced
pressure, and purified via colum chronmatography (Si QZ) CHzCl 2/ MeOH - 951 5)
WO | 12/ 06~51. ~ PCT/ EP112/ 1111 (11~ 96 affording 0.41 g of the sulfone.

. This was dissolved,in t hanol { di chl or qnet hane 5 95..1 L), hydrochloric
acid in et h%%teqpmﬂﬁ?fi&ﬁ%‘t C\%H?{(’ataﬁ'&f&&‘ﬁ‘(fyf‘H@"?ofe@%%ﬂo%néurgti rred for 15
mnutes. EvapQndhhRdisHasehcluafiecRskt PE dosiueationlah@uBebrb réddionson of et her

- (10 m) and stirring provided a solid. Filtration of the precipitate and
rinsing wittardiohascular dischses Belnding atereseleropjs thyembesis.rongestive heaiss spec. M+l

437, MP =.251.7 : 254.9 C). .Exai.n~le 59 r.ation. Q=
6. 011 1 uor onfaaG 494 ofties senetieibs By, End e AT GRAANG Tivel aRedsé and
1-8-mat hyl “‘b{%hﬁ%?an%'éﬁ_i%a‘l)%ﬁé dedbinféé®one F F\ \ O~ ~ ~ HO ~\ \ M0O0pS N~
i OF HN ~ F CHI | 10 A m xture of sulfone 4 (0.38 g, 1 nmol) and
2-am nopentan-1-of 15 20 (0.35 g, 3.4 nmmol) in 0.5 nL

1- et hyl - 2- pyi TA i di ngpe was_ stinted at 0, - cooled to
roomtenperature. Met ﬁﬁ%ﬁ?@%‘ing? arfé’ﬁjsf,usif-%gfogfgle t&%@g@ﬁﬁgﬁe&&?ﬁg suspensi on
was st i rredgikedse, 3RF1G826! M6ltiple sclefdats, 0ancar) diabaski sysremiic lupes pr eci pi tate

t horoughly with ether then water followed bﬁtdryi ng. provided the free
ami ne. Thi semkremaiosisdPLEY skin-rgiated £9aditions suchas pSQEipgis or3FHAi WBLi d i n et her

(IM f's) i 508 u hitdnd iin, BortpoGid
Evaporat i O‘g@%@ﬂﬂg&g&gg’g@gtﬁfgﬁp3«9“4,;&:‘9%% fg‘ﬁiﬁ?{"?h%ﬂ g§dlet?1’er/ thasnol (1-2
m.) yi el dedoftheli®@nfibi ateasefubl tedating gastroitestinalodonditions sdchlasr at i on and
drying provided 0.28 g of the hydrochloride salt

| ] ] H J rI(ll\/gfsb spec. dl}/H = 391, MP
= 176. 7 - 17milamayatoryhionsi diserse. GHoBp & Fise3ssngasfnts, imitable bowel syndrome
6-(2, 6-dif S22 : | et b~ i nol - 8- et h
(25,0 Uy GRRGROER: YHE B R adan 1oL & L
| N N O F Cbbhtiidmic did€s8/s0dCastretiitid, rEGIopRMics2uveirisl blarphitenibwebiar e of

| f 4 (0.38 g, 1 mol d 2-am pno- 2net hyl -1-of {0.35.q9, 3.4
ol Y13 n 0, Aot EDiRnRYY 1B G Giso o PTERR P e Ut S8 PRI pour and
then cool edj o%@gﬁ%tiﬁmﬁag%‘%;ﬁasimamtiﬁ@?tﬁﬁln{o%gl@alJsor?dim)ﬁss‘ﬁ@ﬁ added and

the suspensi o s stirred”for 30 mnutes. Filtration 5 and washing of the
preci pi t at e a bamneal @nifyreyactibn aichlar nedvasculwization, ottinaheebvagcudnzatigh pr ovi ded

the free amne. . This was.dissolved in .nethanol. (.1-2,. . r loric acid
in ether (1! umn%%%ca‘%ﬁa“%féﬁm&'ﬁw %‘é‘fes?glf’?’rdé%%lgrr }é%p%%‘ﬁgm es.
Evaporati on gfoiiial rofadis ind AvhRUBR ghivicalali didepdtiveldi@abigrshereishanol (1-2
m.) yielded a precipitate. Isolation of this solid via filtration and

dryi n20 10 pgestiidelten pathplagicat, buheorhialignant. sendiionsesuch @shemangiomas, \k1 = 377,

MP = 212.8 21:?
nc

ﬁdslng? ?n'fantile hemangiomas, angiofibroma of the nasopharynx and avascular
necrosis of bone; diabetic nephropathy and cardiomyopathy; and disorders of the
ferale reproductive system such as endometriosis. The compounds can further
be used for preventing the production of cyclooxygenase-2.

25

Besides being useful for human treatment, these compounds are
also useful for veterinary treatment of companion animals, exotic animals and
farm animals, including mammals, rodents, and the like. More preferred animals
include horses, dogs, and cats.

30



* the reaction wa

Exanpl e 61: Preparation of 6-(2-fluoronhenoxv)- 2-( f 1-(hydroxvmeth

cvcl o~entvl |l am no 1-8-nethyl pyridof2,3-dlpvrimdin-7(8rone FF N\ \ ~ ~ ~
N\~ whozoessody ~ ~ i~ MAOPS~' N~p HO N~ N ~O | H I CHpcfgbolRidy m xture
of sulfone 2 (0.353 g, 1 nmol), (1am nocycl opentyl)methanol (0.154 g, 1.42
mmol) in 0.4 nL of 1-nmethyl-2pyrrolidinone was heated to 80 C for 1 hour.
The reaction m xture was cool ed, water (50 nL) and ethyl acetate (50 nli)
were then added and the reaction was 20spartitioned between the two phases.
The organic |ayer was dried (brine, MyS04) and evaporation of the sol vent
yi el ded a residue which was purified via colum chromatography (Si Oz

- CHzC12/ MeOH - 90/10)._.The col umm fragtcalrn(r)gs wer e .conbi.ned andﬂ‘@o centrated

under reduced pressurBeRIESSALEITAROUY 80 Beised I GTheTdpies, B ded in

met hanol {152, etclpqu gg&glo‘?()llﬁr @Gd\}énh&a‘?hﬁ'tﬁﬁﬂirﬁ%toﬁ@)su@ﬁaé’\%@etﬂé’fded and
for 30 mnutes. Evaporation of the organics,

fol | owed bywmldslr:tmdmcyn‘locmylgemdscrétlhbubnbrs(NSAﬂat)DMlA&Dﬁad a precipitate. WO

112/ 11 159~ PCT/ EP112| OL1( | tl d ltrati d
dryi ng( pr o%ﬁ%@%“@f@ssb"e&ﬂg?t eSg gp‘l’@'gi%asﬁgn lg %?gr@dtﬁn&ﬁlgloalv Ssag{j![ (R/gslsog pg(r:].

M1l =35385, y]fg.gla@ mhﬁ:@t@rse‘ C). Example 62: Preparation of
6- (2- PI uorophenoxX 2-) -l hydroxynmeth | (nmethvlthio) pro pyl I am no
18rrethylpvrldof23d|pyr|md|n 7(8hn-one FFi O~/ ~ ~ > Ol [/ MBQZS

D Ao 4 ot byl 1 oAb ts et e %r@s‘él”fgmgdlﬁ%%o]djsgrdeg’ f%ef?f? ap)

1- met hyl - 2- gyr A0 s HIE9 ARd WRSasB 8RR Gn chﬁ'pl‘l@glh[}'s 4 réleWithe b comat bf on
m xture was cool ed and net hanol /water (9/| nm.) was added but no

pr eci pi t at eTNGritselé. or by diNF equsing] another U@nﬂbnm@ lielﬁ%ﬁﬁe&!-‘c\hlaé bataRor at i on
d d 5 dded
The: Mot i iR ETal ik s AiTas 2E Lk RF BsPEe (22 ) e 2 cous

layer was r gy esmpditat,@hlwhose plodh&ichdrutiion) iveacebated o(' bcrened inMgSOa) and
evapor ated under reduced pressure. The crude reaction mx ‘[{ was purified

via col umm ERpONRiGENEpKguld thaysforeppeonsidereda disagdgrapedigind PRINFo| um
fractions were conbi ned and concentrated under reduced pressure to provide
0.8 g of the free am ne. This product (0.2 g) was suspended in nethanol (
1-3 nl), hydrochl ori cAakdl liepein} the tern “pBB médstedndisordetti eefeestd anjrend eact i on

was stirred for 30 nunutes. Evaporation of the orgapics, fol

addi th%n of albdiserderreand sisspse(states inywhich pijRlaysa f??%g?tg?rfb&i‘@“trPL?fV@gl on of
this solid t rochl ori de
salt (Mass }s{%zfc& ﬁ&%}%g@%ﬂgfﬁ% gdgylg%%@&?&ﬁaé%g?jﬁ?tem%éémgr eparati on
of 2-(benzyilam Moé obH(-8- fA dierasp kerdn wIichybsrtipdtancej Boi is a major

2, 3-dl pyrim din-7(8H : N~ Ol F~H
Ni OF CH CW"CHV\E“%)?%@RTQQ“"A‘OP@TF%}S(%‘:‘L“(‘P%E%%T §§%¥ﬁ"%&‘f]re of

6- (4-f1 uor opasAAXYd 7 ?8 %W!he?e‘f&@%f&)éhs?&@réd)ﬂﬁisbrder mediated by p38.

pyrido(2, 3- yrim |n- H) - one (see Exanpl e made by repl aci ng net hyl
2f | uat®phenoxyacetate w t h rret hyl 4-fl uorophenoxyacet ate - St eps A and B,

g- ig gyrrloPl mlo)nea\r/]\g ?sz‘g] &Pse(lsitﬁmg‘:‘r? Onﬁog?'oﬁe’l%lrijﬂ:dé{ﬂlé’ 00 rergt Pgl

room t enper gf gcBectiMyldnance edchiniuckd Sinati@iblagib résPenses sREBiaLOM thas stirred
for 30 mnutes. Filtration and washi ng{ th he precbngl tate thoroughly with

met hanol folsmmiluﬂgrr@nepmghpmthft NEeo and REF-Praye dnhiiteddiyssol ved in

et hyl acetat.e d h drochl | N, 1.5 eq) was
added. | sol glq%)mpgp%%%ﬁﬁ%pre m"%lvef‘ |8%m]§n5%g$%rfnré provi ded 0.317 g of
the hYS“OChE@lﬂécﬁQel?&kt‘TNW%ﬁleS@ﬁﬁcfo&lly é‘elﬁ%Zt):dNH‘neﬂvizéB 2 - 204 C). Exanple
64' Preparation of 2-(benzyl am no)-6-(4-fluorobenzyl)-8-nethyl p, ridoY

" f2,3-dlpyrimdin-7(8l-one N\ \ \ NV A\ N NNO~/ FM®PSI NNO~/
F~\H1CH / CH 15 A m xture of sulfone 9 (0.36 g, 1.03 mmol) and
. benzylam ne {0.35 20



25 m., 3 mol) in 0.3 nL of 1-nethyl-2-pyrrolidinone was stirred at 80 C
for 1 hour and then cooled to roomtenperature. Ether (2 nlL) was added and
the suspepgip9feMaes stirred for 30 mnutes. Filtration andpppgbiel@f the
precipitate thoroughly with ether foll owed by drying provided the free
amne. This was dissolved in nethanol (1-2 nlL) and hydrochloric acid in
ether (1M X s) was added. Evaporation under reduced pressure, followed by
stirring with ether/nethanol (1-3 nlL) yisglded a precipitate. Isolation of
the this solid via filtration and dryl ng provi ded 0.193 g of the
hydrochl oride salt (Mass spec. M+l 375). WO U2/ UC- 1l -
. PCT/ EPU2/ (11111C~ 100 Exanpl e 65: E on of

6- (2- f 1 uor ophenoxyl - 8- met hyl - 2-f ( 5((é?%g}]?lﬂg#)ropyl ~am nol pyri dof
2,3-dlpyrimdin-7(8-one FF\ \' \ 0~/ ~~/ --~\ HNi O M®S-/~~~0
- CHy / CH A mixture oiniddt b@eswise e(tQtea A, tefd &aﬁlréﬁffﬁélhdmgn%mﬁ(& psipgy| am ne 10
(0.088 nm, 0.573 mmle) in 2 nL of 1-neth yF pyrrolidinone was heated to
120 C for 1f.eaddpe) arghedagsessceloms fiQt ure was cool ed and purified by col um
chr omat ogr aphy (Si 02, Hexane/ Acetone - 80/ 20) The colum fractions were
conbi ned an#xamplednPrepia g -pmetdyilthe hiog-bele t he free am ne.
Thi s @ oductarbegaldehlye a up in rret hanol (1-3 m_ hydrochl oric acid in ether
(IM 1 eq) was added and the reaction scstirred for 30 mnutes. Isolation
of this solid via filtration, ri nS| ng m et her and drying provided 0.084
g of the hydrochloride salt (Mass tp 405, MP = 109.4 - 111.3 O).
Exanpl e 66: Preparatlon of 6-(2-fl uorophew&xv) 8-nmethyl-2-f(nvridin-2 15 |y
rrethyllamn f23d| e o~ \ MAZS NN

N h RS Bkl aetfgtier g {oReP g ng %3 o )

pyr|d|n 2yl @Eﬁbb)t}lazm ne (0 154 g, 1.42 mmol) in 0.2 nL of chlorof orm was
heated to 65 20 C for 12 hours. The reaction m xt ure was cool ed and the
sol vents were renoved via eva Eon. Met han l ter (90/10) 1 L) was
added and a precipitate fP rrga l The —p+educ*tac\ hed with water,
di ssol ved in net hyI ene chl’os d€ hd evapor at ed todeld the amne (0.035 g,
mass spec. Mtl = 378). WO 02/ OC~. 1S9-4 PCT/ EP02/ 01101 101 Exanple 67:
Pre~, Htation of 6 (2- fnomcﬁobum@éw:wl%chIO(%ZmeWnyd@m%m 8neth,v_Ip,

n~' dof 213- dI I \ ~ ~/
veone bt nemopkaf AlgHeE 468 Remato R230 Rt aidnion N{%"%%Q‘b G ol )
3-furyl net hﬁh@mmmoﬁmn@fnﬁtr@&nmlrbetmo@(%mtssqﬂammmmrmfmas heat ed
to 65 C for 12 hours. The reaction m xture was cool ed and the sol vents wer e

renoved vi aSeTHEAPRIG BNt AR OIS 0MBE LYy Tiged and %berpbyswr%wéw%@n
precipitate 5 VRSO t

net hyl ene crﬂhgrf%qlcap%gegg%%t(efto ﬁgcr@%eﬁ‘ggn\?hgﬁe( 0428L’§éi mass spec.
Ml =1367) . ubdanpdueedPresfire pagiat 19 otﬁthe&:thy&ﬂhn&hyhﬂnmoey-Z f (2-phen |ley

t hyl ) am nol pyri dof 2, 3-dl ~rr|m i n-7(8] MBOSSNNO~/\ ~N~NNO1
H1 CH quetq)ggng{pyggugn x?afﬁoéygfe%stﬂ‘f’]élﬁ’es id(p.33 g, 1 mml) and

phenet hyl am ATBIRYS.mémBygr ol i di none was
stirred at '?%)mmmﬁgurs g)a lnlqlgn'ﬁectg%fmép%lo room'tnenperature.

Met hanol (2 rrL) was added an ®"5uspensi on ~gfTaared for 30 m nutes.
Filtration and washi ng ofsct ECi pHtabe tHFgr ly Wi th nmethanol followed
by drying provided the free ami ng. This was suspendgd in nethanol (1-2 nl)
and hydrochloric acid in ether (1M 2 mL) was added. Isolation of the solid
via fil tratl on and dr ﬁllrhgdrpabwmhﬁdn@m@ g)f215 mﬂya\fa@émﬂr@iindb}’sal t (Mass
spec. 37 e .69: rati

o (- 201 or opfiERYEST R FADIDH o 3G R yreals PRt kst S fsl 4

21

3- dl pyr i mpgdthyldiafho= 2Rt ithfd-pyrimidine-5-carboxylate (46 g, 215 mmol) in dry

tetrahydrofuran (450 mL). The reaction mixture was stirred for 15 minutes and

then water (18 mL) was added dropwise with caution. The reaction was stirred
for 30 minutes and then an aqueous solution of sodium hydroxide (15%, 8.5 mL)

25 was added dropwise, followed by water (25.5 mL). The resulting suspension was



- added and the reaction was stirre

MQZSSNNo ~~~\ ~~ri Nol~1 CH3 CH WO W2/ 11 C~sl-I

PCT/ EPO2/ 111111G _ 102 A m xture of sulfone 6 (0.36S g, 1 mml) and

phenet hyl\pgiegedsds 4 nL, 3.3 rnmol) in 0.4 nL of |-nethyl - 2epyphHddisli none
was stirred at 80 C for 1 hour and then cooled to roomtenperature. Ether
(2-3 m) was added but no 5 precipitate fornmed. Therefore the solvents were
renoved via evaporation under reduced pressure, water (5 nL) and et hyl
acetate (5 nmL) were added. The reacti on%yvas partitioned between the two

| ayers and t he aqueous |ayer was renoved. The ethyl acetate solution was
dried (brine, MyS04) and evaporated to provide a residue. Ether (2-3 nL was

. added to this and ipitate f d. 10 Filtration. rinsi i th
260 11 onal | SPREROTAT R AT0B PRt ing b bl 6 FHLRS IR
suspended in,diEd RARQbtrdhdddfikan (mﬁﬂpqam 2d the 86m0ink fidtdi€ind 1M X s) was

or 30 mnutes. Filtration, washing with
et her and dwgshings preos/¢\pdraed3milenryredficadipredsyndr dihigIresidutewasduspqoedn spec. Ml

= 407, MP = 0 - 211 Q). e - Pr.eparationo t.h 4-1

f6- (2, 4-di f?‘ﬁ’é98?{%8{}832?}3‘*-‘8%%5?@%?8@“7“0@83‘.3?1%999?{“8??53 to

3-dl pyri m dirgyide stﬂgﬂfrmhﬁhgﬁrﬂndwemém Elﬁi%ﬂ}ﬁx’nﬂﬁl&:—@-n@thdﬁol ada @llowO-N N \ \
Oi ,.'~~17 FMO®PS NI O HN-~O I | A mxture of sulfone 5 (1.0 g,
2.72 mmol ) whd. et hyl 4-amino-1 20 piperidinecarboxylate (0.93 nL, 5.44

mmol) in 5 f o1-met hyl -2-pyerol i.di gon 5 SEirped . 17 hours
and t hen cdét}%%g‘ F 6ep|ﬂ6‘gf§¥'toé%b'g¥ﬂa1¥ l%'r" ;_go-%e&y‘?@%@%%)}ﬁ%?aﬁ%gé&e&ﬁ% t he
suspensi on was stirred overnj ~oFi | tration apey&¥hi ng of the precipitate
t horoughly wi t h net hanol H,E\(glJL d by _dryingQrdviged the free amne. A
portion of this product (0.°100 g 0.216 mol)°was ] ssolved in 25 methanol
(1-2 nmL) and hydrochloric acid in ether (1M 1 eq) Was added. |sol ation of
the solid via filtratd4-dethflaninovdchethylthiopgrimidine-thmethlven] (2hgl dryi ng

provi ded 0.317 g of the hydrochl orLde sal t (%s; st%ec_. .M+l = 462, MP =
197. 00 204. H8zpmol) apg Iz pilichigrqmethans ase-gpmpinsd Wihstpiing anddmgande 77
Preparation - = 2= o (A=t i 1,05 N0

1- 6-phenoxy‘£¥§§l F%B?%@%h'(?%‘égr(?ﬁ?d?ﬁ@( Ig?h %g%%ﬁg&?uﬁg%@ﬁl&@mé&%@@ﬂN NNO
CH ~ | N H BHhourss #ndhihen filteredfthrougi calite. 1THOfi 3G residde wawashad avith

1- (3-am nopropyl) 4-neth iperazine (0.51 pl, 3 mmol) in 0.5 nL

1- net hyl - 2-ﬁﬁﬁPmW%h%ﬁég%E§P$ﬁﬁﬁ§8“’g’fne§]1rﬂtr@efaml Wfﬁh‘h%\ygreand t hen cool ed
to roomte I alel ensi on was
stirred fopp‘%gegr?l&r%{nggﬁeglﬁfb?rpéésiggﬁhgﬁié@aés ht ﬁg‘l%? dl?%dg?g?gﬁcippi tate

t hor disghl y miethiyltimepamiding-Hichrbaealdéhydday a mgritersolid.ded 10 t he free ami ne.
This was suspended in nethanol (1-2 nL) and hydrochloric acid in ether (1M
2 nL) was aBgamnple RsPiepariaton of 4t(heclepiopdlamire){2-(nethylihie) pymonidingtdag pr ovi ded
0.183 g of gdgodawidhoedl oride salt (Mass spec. Myl = 409, MP = 180.2 182.2
C). Exanple 72: Preparation of 6-(2-chlor@phenoxy)-8-nethyl-2-1 f3-(415

met hyl pi ~erazi n-1-yl ) propyl | am no}!coyﬂ”id/ 12/@-d| pyrimdin-7(8lrone ci ci o |
~ ~~ ~0 g NN N

The 4-cyclopropylamino-2-methylthiopyrimidine-5-
20 carboxaldehyde was prepared as described in Example 1 (steps A through C)
starting with ethyl 4-chloro-2-methylthiopyrimidine-5-carboxylate (Aldrich
Chemical Co.) and cyclopropy! amine (Aldrich Chemical Co.).

Example 3: Preparation of 4-[(4-fluorophenyl)amino]-2-(methylthio) pyrimidine-

5-carboxaldehyde
CHO F
N
LT
HJC\S)\/NIE

The 4-[(4-fluorophenyl)amino]-2-(methylthio)pyrimidine-5-

25

carbaldehyde was prepared as described in Example 1 (steps A through C)



MBOPS N~O~~~NHN~OCH / NCH A mxture of sulfone 6 (0.38 g, 1
nmol ) and 1-(3-am nopropyl) 4-nethyl piperazine (0.46 nL, 2.9 nmmol) in 0.4
L 1- met Ryhy2p@isy ol 1 dinone was 20 stirred at 80 C for 1 Bewepi#l6iibden
cooled to roomtenperature. Ether (2 nL) was added and the suspension was
stirred for 2 hours. Filtration and washing of the precipitate thoroughly
with ether followed by drying provided the free am ne. This was suspended
in methanol {1-2 nl), hydrochloric acidsgn ether (1M X s) was added and
the reaction was stirred for 30 m nutes. Evaporation of the 25 organics,
foll owed by addition of ether/nethanol (1-2 nlL) yielded a precipitate.

 hydr och or i tegaritsipde e e A Rp RS JuRi e Flatec! © © ) "¢

02/ 005! ) . 1 Ffekhieh0@d. ddd4- flaoddfliling @ARIrich Chemita@anat i on of

- 2-anilino-6-14-fluorobenzyl)-8-nmethylpyrido f 2,3dl p~rrimdin-7(8 rone j~\

| 16 02 arpl 4T P&gﬁrgﬁoﬁo@rﬁetﬁél%u%aeﬁ%ﬁqa&tﬁfﬁeooz sulfone 9 (0.4 g,

1.15 mmol) : , - e .
1- net hyl - 2- pyrrolidi none was stirrgd @t\)l\lg C for 12 hours and then cool ed
to roomtenperature. Methanol (2 was &dded and the suspensi on was

stirred for 30 mnutes. Filtratio nd washing of the precipitate

t horoyghly with methapol follo drvi ng oVi 3 ine. This
was sgspended in net hiﬂ8|S°ﬁ’i‘92V3ﬁ%ff)“%h‘§P&¥%° h@?r%%@%glpﬁn é@ﬁg‘rgf?fll\/l X' s)
was added apgiyle-gyeREdinRAe WAS addadimicthlylfbesmeatetitd (6l BsmL| 6510 2trines]) of t he

solid via filtration, rinsi n&w’th et her and drying provided 0.167 g of the
hydr ochl or i arel patassiumvearborase®.9 g2 mmeb1 Thepeaction wag stipegstos Lgpoutsy appl e 74:

P ti f 6-(4-1] -2-f(4- ~ -

i pol - erret AfPBYFHBrra RS SRE R R finst Fples, The BB Eqplign was, |
MeQpS~' N~p Extfacted wilth kthl] Adetabd, wasted with Water indhyed@bhind Ma,80ux e of

6- (4-f1 uor ophenoxy) - 8- net hyl - 2- (nmet hyl sul fonyl ) 20 25

pyri dd] 2, 3- Byaparatingefrprgangd-gol wnts yigldad B8 @l dhiresRasHse pertAteEPRSHFal

o 1 omoly S PRy ek R e gl poRROT Ty PR B & prep A - B 038
j i 10

1- net hyl - 2pyrr el 12 hours and then cool ed
to roomtenpe — et trang W O.J-—; and t he suspensi on was
stirred for 30 mnutes. Filtration ang s@jng of the precipitate

t horoughly with nethanol foll owed ryi g provi ded the crude product

whi ch was purified by colum chro graphy (Si 02, CHzd 2/ MeOH - 9515). The

colum fractions were_conbined d concen t nder.r e re reto
pr O\L/Ii de the :‘rez ani nd0 &Iﬂﬁ’hlg“\ﬂég%}}ﬁé}ﬁ@ﬂ]dééé?ﬁ’eéei? lﬁyp&ég@fﬁgﬁ ‘qupz ?ﬂs_;J and
hydr ogdl ori @5@@1@-'ﬁrqﬂidﬁ?c{ne(\deladdeci\/i&tﬂa}%r%é&elat@gﬁ BR( 12/mthdl@hd5 105 1.2

eq) was add solation of the solid via filtration and dr%ll ng provided
0.101 g 5 opotaksumydrtwohted? Oge 14.4ImmelyhThe maetdon wasistieregddor 12 hpirsab o 3.

242.6 C). Exanple 75' P i f 6-(2 Brdi ; - 2-f
(4-f1 uoﬁ ophé(?é}:ﬁ )‘ee"él?ﬂfﬁ‘Bf%a?’ﬁgﬁﬁwl’%@?ﬁB& ‘Q;S‘ET: gﬂ' %;aﬁn%&%%ﬁng‘?ﬁéya)ﬁ one <\ \ \ /
F O =\ 0\ ekirbotdORR ebhyl akerdte; washed\vith Qafer ahd tiéd{brinkBNASOXt ur e of

6- (2, 6-di chl orophenoxy) -8-nmet hyl -2 10 15 20 )
( met hyl sul f Gvaprpien qg@rg;a@c aolyonts wiekded 172 Bpf the aespeaiive aetaiedpRecdl - Step A

B, (replaci met hyl . 2-fluoro C W th nethyl
2, 6di 2‘% oroB\%@T{B%gecde%ﬁﬁcgymawgEﬁ%?&l(eacr’??rﬁtﬁ%)h %?hd 4-fluoroaniline (0.284 nm., 3
m*rgl%hi n 0.9 ni 1-pephyl -2 rplidinone was stirred at 118dCdford1t2hhours
an en CoGEE* 600 Hpetat tres—vet faro as added an e
suspension was stirred for 30 m nutjes. | trati on and washi ng of the

preci pitate thoroughly with mnetha od by drying provided the crude

OpanqQate

*product which was purified by col chromat ography (Si 02, CH2C12/ MeCH -

-

95/5). The columm fractions were conbi ned and concentrated under reduced
pressure to g de the free amine. This was suspended in ethyl acetate
(1-2 nlL) and hydrochl of] i d. i heb_ . ; dsolation
of the solid via filtrh ?8@82%8“}35? Eg%&%ﬁ%ﬁ"&%’?ﬁ%%@%@?ﬁgmé

hydr ogBl or i de 9gamino{ Nasl90syieof EIQH was ddid sifuric 2048 (R249.)1 TOp redeiampl e 76~
Preparation of 6-(4-fluorobenzyl)-2-f (4-fluorophenyl)am nol

- 8met hyl pyri do[ 2. 3-dl pyrim din-7(8l rone



N\V\VVNVF/ ~i VvV ~\ M02S~-HNO~/ F\ HN~O/ FCH CH 25 A

m xture of sulfone 9 (0.36 g, 1 mmol) and 4-fluoroaniline (0.8 n., 7.2

nol ) in g et hyl -2-pyrrolidinone was stirred at 1 WO

02/ (1 G-~9 \924%@% %P( >2/ 01L10G 106 hours and then cooled to %gg&ﬁpg’ie%rr]ﬁi(r?ature

Met hanol (2 nlL) was added and the suspension was stirred for 30 m nutes.

Filtration and washing of the precipitate thoroughly wth nethanol followed

by drying provided the crude product. T s was suspended in nethanol (1-2

m.), hydrochloric acid in ether (1M X3S) was added and the reaction was

stirred for 1 hour. Isolation of the solid via filtration, rinsing with

: et her and dryi ng provided 0.207 of the hydrochl oride salt él\/ass spec. Mtl
= 379, MP v@gefluxeddory h01E>%aﬁ%ﬂ@nwoleﬁﬁ%mﬂh&em’ﬁf%wezTbe reacti

f4 (2- hydr oxy I i :dof

© 2. 3-dlpyri nsié dﬁlton&(aé%bgﬂaﬂtls@m ﬂ@ofﬁne\r@f\ge%églu%e%@l_@é%yﬁrd il watet. oL A

m xture of E;ufaf:@dit&oﬂlh(aﬁnﬁt&ie 'gnth éthnyhmde)atafuﬂloﬁfe(lbyainylngplbwrwN)aﬁ@uanol (0.411

g, 3mol) in 0.5 nm 1- é ef &rondlnone vva%?fstlrre‘g( 110 C for 12

hours and t%ér?OE‘Blﬂt%ﬁ"aPBraPB piefdediihe ester which wap iakep op shej3te Pr%) was added and

the syspensy, ?Fﬂ pwas stirred for 30 minutes. Filtration and washing of the

preci p| tate oroughly with methanol followed by drying provided the free

am ne. This was suspeHdedter (Stap@havsldissdvad m_30 mh)afreo‘tambbaridcﬁ acid in ether

(1M 1.5 nl) was addedgagthe reaction hj’ f.or 30 m nutes.

S0l at on i Pommol PR PRESBI SANHE NG° SRSUSBER0 197 g of the 20

hydrochl ori k&%m%éh&tcé Maﬂsar? |H M’é@or:fof?’@ ﬁéurs EXRTRI t@m@rattﬁé epafraidron of

6- ( 2- chl or ortherfoxv) - 2- % di et hyl am no et hoxyl phenyl

)am no) - 8- nua‘tthg/tepg/tmrdmb@ulg-thtbpghamlde pad; fglloweddneevaporgtiopof the) ~~~N~\/ O / N
5 A mxture

of sdbfone %’lYe@t ﬁ“‘g”eii“ieq}r%fsf" ﬁgﬁﬁd?g%ﬁ) ‘Pﬁ{?f‘%‘}%?ﬁ%?ﬂ% s)9_!4na|¥l i ne ()(; g g,

3.8 Mol ) i MyPmBrchbd dralBtOwniteraMR Oahpduad$9-t  PCT/ EP02/ 111111C 107

pyrrolidinone was stirred at 110 C for 12 hours and then cooled to room

t ermper at ur eg, Megbangldpkish of 4. &henaxe 3lihth ¥R AOAOHABILI Paricempensi on vas

stirred for330. and washing of "the precipitate

t hor oughl y d]bj%ﬁ-b d’_eév%verj s u ing provided the crude product which
was purified by 5 col utm chr omat ogr ﬁ ¥ CHzCl z/ MeOH - 95/5). The
colum fractions were conbi ned,@g d under reduced pressure to
provide the free am ne. This was susper&d,ed in methanol (1-2 n),
hydrochloric acid in ether (1M X sé dded and the reaction was stirred
for 3@ ninut es Evapor ation of the P’\g,)ya%‘?ﬁ s, followed by addition of

et her/ met hagg r )bt pizqy) of this solid
via filt ratl on d%J o3 pr%‘\%lqﬁ d@;&’?}%@z (%gmﬁtéplr)]é%fggZhForl de salt (Mass
spec. Ml -p)iﬂﬂl f 5 - 261.4 Exarrple 79: Preparation of 2-(f

4-f 2-(di et hvl am no) )m?gvf)nhe Io\)lam no 0) - 6- (4 %\I \; \Q

f I uor ophenoxyl - i do . 3-dI pyr| m d| N-wéd"
\II\\OI\/BQoS~/h\O¢H, ~N~NNOFCH3HCHIcHlS

To a mixture of 4-methylamino-2-methylthiopyrimidine-3-

%
E
gqz

\'\ ~E-~.N-O

20 carboxaldehyde (10 g, 54.6 mmol) and methyl phenoxyacetate (Aldrich, 11.4 g,
68.6 mmol) in 150 mL of 1-methyl-2-pyrrolidinone was added potassium
carbonate (14 g, 101.4 mmol). The reaction mixture was heated to 120 °C and
after 12 hours, additional phenoxyacetate (3X, 6.0 g, 36.1 mmol) and potassium
carbonate (6.0 g, 44 mmol) was added. After 6 hours of stirring at 120 °C, the

25 reaction was cooled to room temperature and water (300 mL) was added. The
solution was stirred for 1 hour and filtered. The resultant solid was

chromatographed (SiO;, EtOAC/Hexane-50/50 to EtOAc 100%}) and then



A m xture of 6-(4-fluorophenoxy)-8-nethyl -2-(rnethyl sul fonyl)

pyrido[2,3-d] pyrimdin-7(8H)-one (see Exanple 8 - Step A- B, 0.35¢g, 1
mol ) andyé-obdsdbet hyl am noet hoxy) aniline (0.625 g, 3 i qus

1- met hyl - 2pyrrolidinone was stirred at 110 C for 12 hou?ggg)rq/c!ﬂppﬁgtr}ﬁ(cool ed
to room 20 tenperature. Methanol (2 nL) was added and the suspension was
stirred for 30 nvnutes. Filtration and washing of the precipitate
thoroughly with nmethanol followed by drggng provided the free ami ne. This
was suspended in ethyl acetate ( 1-2 nlL,), hydrochloric acid in ether ( 1
M 1.2 eq) was added and the reaction was stirred for 30 nunutes. Isolation

-of the solid via filtration and drying.provided 25 0.085 of, the
nydr ocht or | HelAh ¥4 eyapRiaidR of Soyim wefhyly § el e silids Ggss e M\
02/ 11G t 59-4p@CT/ EP02/ 01111G 108 Examl1e80: Preparation of
© 6-(2-fluorophenoxy)-2-f (3-h d~oxypyridin-2yl)am nol -8-net hyl pyri dof
2, 3-dl pyri migp & f%mamwfﬁ-ﬂtqnoxy-\?-n@thylﬂ-(me Wsilfowyl) pyrido[.3~ ~ i | | MeO S
N N O N N 0djgsirin@¥in GH§HBone(Salfenxiure of sulfone 2 (0.05 g, 0.143 mmol ),

2-am nopyridin-3-of (0.Q . mmol ) i n Q@A d
1- met hyl - 2- pyrrol i di nond. was_ke t0.80 C flor A3 Agu The reaction
m xture was cool ed, N&Y hdholi/wAter (90/10"%% ni) Was® added and a

pr eci éi tate forned. The proé'fjct was washed with water, dissolved in

met hyl ene chl oride, fThé¢ aulfide (30DLAT.Smeo)) Wi digeVed (MIGDAL ¢nd evapor at ed
to yield the am ne 1(30"040 mass spec. Mtl = 380). Exanple 8l :
Pr epar at i onmgthylne g W%@B%ﬁ@h&(%ﬂ@“mmlld-(ﬁ%, 9 g, 24 mmol) was

5- et hvl (i = 1r. ' [ - - ~F~\\ O
VT LY e e MR R R e 1R S R S bR ERGeT
sol ution of arkd tired wgbhedrwich aqu2eassodamhylfieabluiond2X s28 inL( Goledd)y 0. 17 mmol )
in 2 nL of chloroformat room.tenperature was added bari um hydroxi de

monoRYdr at esqterated agueqys sedipmultisarbonatessoppion{P Koy Bl ol ke rganie polytion yr |
filtered an : nger ( 5 g, 0.143
ol ) in 1 SRR BRGSO S e Bl et el 1187, T s
brought to fisulansslidwis cledmbgrapied(@iOg EtPAe/Haxahelr 80/20)pandahdred and t he
sol vents were renpved vi a evaporation,  Methanaol /water (90110 nL) was
added and a'SBIA¥d i £APErAIgR a91vqiﬁwﬁ!d&ﬂé5 gvsgééwéﬁ%ea?wwp#eﬂ‘ﬂﬁho| | wat er,
di ssol ved ig3@§}.hyl ene chloride and evaporated to yield the am ne (0.034 g,
nmass spec. Mrl = 378). 25 WO 02/1I11r.t59-4 PCT/EPI 12/011Ul~ _ 109
Exannlse 82 pihERR’sa B0l ondr R dlihithoR) dnkiniPOARIANAKYLAY | dof 2, 3-d

pyri m di n- 7=arn . ar at L oW A-fTuoroptienoxyjacetonitrile: 5
) and
s

N OHF F % : |) was added to a suspension of
4 10 15 fluorophenol (3.0 g, 27 nmol KZL03 (4.85 g, 35 nmol) in 10 nb
of DVMF. The reaction was heated to hours then the m xture was
cooled, diluted with water and g¥ls et hyl acet ate-hexane (1:1,
150 mL, 3X). The organic solution was canbi ned and washed with water (200
m., 2X), and dried (brine, MyS04). The solvent was renoved under reduced
pressure affording 4.1 g of the proditPreXtep B: Preparation of

2- (benzyl t hisp),BFdsdrHon QPOENRSSLPNE0LD.-& ey Ad-(MéiHy IhS) PyriaBisne: H NC\
20 d]pyrimidin-7(8H)-one

F
F Q
CHO
N R o\)L/ N Xy
A A O
MeS™ "N N MeSNTO

To a mixture of 4-methylamino-2-methylthiopyrimidine-5-

carboxaldehyde (4.8 g, 26.2 mmol) and methyl 2-fluorophenoxyacetate (5.9 g,
32 mmol) in 50 mL of 1-methyl-2-pyrrolidinone was added potassium carbonate
25 (6.0 g, 43.5 mmol). The reaction mixture was heated to 120 °C and after 12

hours, additional phenoxyacetate (2.0 g, 10.8 mmol) and potassium carbonate



NVON~~0~~FO0O/ ~SNNR~\SNNNHF 20 25 A mxture of the
nitrile (prepared in Step A, 1.83 g, 12 nmol ), the am nopyrim dine al dehyde
(2.48 g, ommbysepnd K2C03 (7.0 g, 50 mmol) in 30 b of dipgglgpydhQpeam de
was heated in an oil bath at 120 C for 4 hours. The m xture was cool ed,
diluted with water and extracted wth ethyl acetate (125 niL, 3X). The
organi ¢ solution was conbi ned and washed Wth water (120 rrL, 3X), dried
(brine, MyS04) and filtered through a skeprt colum filled with silica. The
sol vent was renoved under reduced pressure and the crude material was
purified by WO 02/f11nSJ-4 PCT/EPO2IA [fll 110 col umm chromat ogr aphy

(50 MCHGETA L0 25 S l  B HERI, I

(or the cors@maaDdbea téiaﬁefrme%d%t&t(bém wis aided) Bi¥ soRutich W& as
“ described earlier provides conpounds of 5 Forrmula Il where R8 and R9 are

bot h hydr og&énrcdlfqtrﬂw@mﬂl@ﬁswyldétlietﬁﬁl Tércy«:saitiamrsohé WHab oraghed wish watesict i ve

Goscri bed | & 190ERENHAEREE IR AHA P le (10 R Apl it BB EnSR © 20,
b- (2, 4-di f|w@§tﬁ@rm%6%d)wa Ehfdﬁ@ﬁrauatihwyxmnﬁfzu@cdﬁbe aﬂﬂdepcmasmspbcn 7(8H) one

N ~ CO2Et ~ LAH N ~ ~~C ~~C Ph~S N ) ML102 Ph~ S NNF O~ ~ F F
CHO ~ F NE0M®1I\1=31& MPF’F]2§4N2&F5&F]) S NNOStep A Preparation of

4- Am no- 2- §QI;)§I Pgtcfj ng R{ﬂ?} Jp?g % &ﬂ%ldf 'I‘?[ﬁ fa@"}sﬁ'@l ution of
Islolt lI]![ :J(r)nnal)?pn}]’i’déﬂ% JBYTHR ?é 678 sf& rgScarboxylgtFe (46r \,NaiSSdg’rergl? in

500 nmL of dry tetrahydrof drghwi se over a_perd .5 hours at 0 C
The reaction mxture wasj s \r y rred_.t.o a r%?o perat ure and t hen

cool ed back to 0 C befsfentayrebu y quenekd of water, 7 nL of 2
M sodi um hydr oxi de sol ution,“fol | owed by 14 n1_ oF“swat er. The resul ting

suspefpsi on was filter t tth WO
U2/ 110- 1a9- 4 PCT/ EPOZ?%%@%i (?? gmﬁﬁg%ﬁ acet gt‘i}ﬁei he col |l ected
fractions V\ﬁb&iylbﬁaCﬁhhﬂaht&m-t:blompeﬁbcﬂ%ﬂ g01df(77%, 9 g, 44.2 mmol) was

4-am no- 2- benzgl t hi opyri m di ne-5-net hanol as a_whi tebggl id. A suspension of

4- ani no- 2- basEd Ths abWrW%ﬁ%eéﬁh@Pﬁaﬁqmpe{%eforglﬁ tgh¢ hpvredhethove in 800 ni
of met hyl en powder (87
g). Ther eaglt ?‘glril%éhdﬁdﬂré@%\fggﬁﬁ ﬁiifr]t\gdgiﬁnaﬁ%yhour s ?%a??IS?éF%§d t hrough a
pad of cel i dgeoldssadiun brearbopate dolatimmE3X, el e dhy ovmtcetd)lummrwa thegl uti on of
hot net hyl e e combi n d fractigns. we

ne chl.ori d net hanol
conceht r at eﬁ"‘?doggﬂf‘?ﬁ @§8§ EB"HE eX2pGrpigd- %‘b@ﬁ'ﬁ it RP bdp‘g)'?si ?Hrfﬁdn‘%‘ﬂ?sﬁéf“boxal dehyde
as a white ﬁﬁ'l't@ur&x@iﬁ&@d{% 18@@5@&%9%9&‘5&5&&[# di §9pu VP RNEIRAXY)
-2(benryl thio)pyrido j2 ay Jpyrimdin-7(8 one: To a mixture of 4
am no- 2- beni§2 thi opyri m d| ne- 5- car boxal dehyde ( 19.5 g, 80 nmolL) and net hyl
2, 4-di fl uor ophenoxyacet ate (25.6 g, 119 mml) in NWP (50 15 rrL) was added
pot assi um cBEréomplaPe Rrdrfardion.of $1(3-fioond s, yi gth viendfopd
for two dayWMMMe It was added to i cevat er (
1000 g) and stirred for 1 hour. The re filtered, washed with water
and ether, and dried to give 27 ¢ Wde (Mass spec. M+l = 398, MP
= 240 - 244 C). 20 Exanple 84: MF!ra par af
1-t en2@But yl - 3-f 6- (2, 4-di f | uor o- phenoxy5"42 (t etrahZdro- pyran-4X am no) - pyrid
of 2,3-dlpyrimdin-7- |y 1-urea 25 Sggiodd3 Preparation of
1-ten-Butyl -3-j6-(2,4-difluoro- phenoxyg 2rret hyl sul fanyl - pyrido j 2,
3-dJpyri m diSepA: Virepgrrati@eof 6-( MDA 2pHenpH5B-thethyl-2-(methylthio)pyrido| 2, 3-
d]pyrimidin-7(8H)-one

/\/ECHO o\/u\ P NN F
/L (;f )I:II \©/
MeS N N [s}
e, tu,

25 To a mixture of 4-methylamino-2-methylthiopyrimidine-5-

carboxaldehyde (0.55 g, 26.2 mmol) and methy! 3-fluorophenoxyacetate (0.61 g,



112 FOi i ~/ SNNNH F Amne Ille PCT/EP02/01111CF ~ Oi i ~/ S NN
NHF HN 'O To a solution of the amne Ille (prepared in simlar fashion as

descri bedwglnhesssp in exanple 82) (0.32 g, 1.0 mml) in 5p@e 801106
1-nmet hyl - 2-pyrrolidinone at roomtenperature was added the sodi um hydri de

(60% 0.04 g, 1.0 nmmol). The m xture was stirred at roomtenperature for 1
hour. t-Butylisocyanate (0.01 g, 0.11 nL, 1.0 mmol) was added by dropw se
over a period of three minutes. The darlkgbrown sol ution was then stiiTed
for two nore hours and poured into 50 nL of 1M HCI and extracted with ethyl
acetate (2X, 50 nL). The conbined ethyl acetate solution was washed with

bar it cat) of RTPIBCRL9F LSy bR s gt ARl eREONE o Ut ng
with 10% et lyg g?@.?tn%hf@l).i The k&BlioH RERLRANE H3ae (P135€ shdodfed@sihbed, sul fide.

* Step B: Preparation of 1-ten-Butyl-3-j6-(2,4-difluoro
phenoxy) - 2- reditians phetaxygdetase (6.3, 1.3 mmgold and potassitimncarbonatg (04 822 9F O i i ~

ultide (0. DY vab et ol Su il Al b kg h Be G 8T

et a- ghl or OP&i’rﬁ)ﬁ?%;Sdrﬂuﬁ(‘dnd Watdida 00hL) ad Added. Théfaotio thixdire wad/ O 02/ (11. 1;
9.t PCT/EPO2/(1110f> 113 5C. The m xture was then stirred at room

t enper at ur e exrctadbwith gihyl agetrteesX. 55 salu) a0d thefesulians PEINISSQNILRAMNSB3. The

organi ¢ sol yti i 109 i.ed (brine,
MyS04) . Evapoaﬁlgeﬁ W&?’&gﬁmﬁgﬂ%ﬁ8?’%‘%@@%3@?%%%28 r?g{ng spec. Ml
= 452) . St epolGtioPyRRdatsohd wiichlwisciBstalited TENBA (/Hedant) fylelding 110

phenoxy) - 2- (t et r ahydr o- pyr an- 4- ¥I anmi no) - pyrido(2,3-dJpyrimdin-7-ylJ-urea:
F\ \ \ On-ofphesulfide (ppssspec\My1i3L7)/ / H~/ HN O

10 Step B: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(methylsulfonyl)
pyrido[2,3-d]pyrimidin-7(8H)-one (Sulfone 3)

g —, 00T
Mes” N7 NS0 MO8~ “NZ N o
CH, CHy
The sulfide (1.02 g, 3.2 mmol) was dissolved in 25 mL of

methylene chloride and 3-chloroperbenzoic acid (77%, 1.7 g, 9.6 mmol) was

15 added. The mixture was stirred at room temperature for 16 hours, diluted with
methylene chloride (25 mL) then washed with aqueous sodium sulfite solution
(3X, 50 mL) followed by saturated aqueous sodium bicarbonate solution (3X, 50
mL). The organic solution was then dried (brine, MgSOy) and evaporated to yield
0.64 g of the sulfone (mass spec. M+1 = 349).

20 Example 10: Preparation of 6-(2,6-difluorophenoxy)-8-methyl-2-(methylsulfonyl
rido[2.3-d]pyrimidin-7(8H)-one (Sulfone 4

F,
oo
I/
XA

CH,

MeO,S

Sulfone 4

Step A: Preparation of 6-(2,6-difluorophenoxy)-8-methyl-2-
25 (methylthio )pyrido[2,3-d]pyrimidin-7(8H)-one



A solution of the sulfone (0.17 g, 0.4 mmol) and 4-am no 15 20
tetrahydropyran (0.24 g) 2.3 nmmol) in 2 nL of 1-nethyl-2-pyrrolidi none was
heat ed t ow@Qlnb&oy3 hours. The reactiion mxture was cool gehp/gidbfdei Nto
wat er and extracted with ethyl acetate (2X, 50 nL). The organl c solution
was washed wth water (SX, 50 nL) and dried (brine, MyS04). Evaporation of
t he sol vent under reduced pressure and purified via columm chromatography
(Si Gz, CHzA 2/ethyl acetate - 50150) yighded 0.123 g of the desired product
(Mass spec. Myl = 473, MP = |95 - 201C). Exanple 85: Preparation of N 16-(2
4-Di fl uor o- phenox~- 2- (t et rahvdro- nyran-4-vl am no) pyri dol 2

+ 3-dluvrimdin-7-yll-nmethanesul fonam de Step A: Preparatii on of
N-(6-(2,4-Difluoro- phenoxg 225 Q

met hyl sul f anyl - pyri dof Q\E @M»«? yl J- nety P mde V1'O
02/ CGaS9-4 114 10 1!53811\1\ @1\ | / ?WI\[ANJQN N ne Ille PCT/EP(12/011
(TICF\ ~O\ \ i i ~/ SN N NHF | 502CH3 To a s¢gpension of the am ne

I1le (prepared in sinilar fashion as described in exanple 82) (0.32 g, 1.0
mol) in 10 nL, of di thraiswee phmethylaanodsmediykbiopyemidingret hyl al um num

reagent (2M.] en 0 R The ol uti on was
stirred for ggoxna'%neﬁ (4a€g§93}mn{o‘l)[ 8%%9 yﬁjég a’ﬁ?‘ﬁg %nsoég%enﬁite(s: anhydri de
(0.174 g, Il(hepmad Js inExamgltetuamih blteflsbpenol) 51988 3neainel ih 60 hdl bux. Cour se
of reaction was followed by TLC and adddition of nore nethanesul fonic

anhydri de whdnated- pwlman: %@é#ﬁd@mqsafswm askenare(9.0 2, 433 mm%} 3.6

equi val ents d jreflux, the
reaction m ;ﬁéfetg&%a@m%%%e gd goqﬁzzgca%%\ﬁ?ﬁiﬁ ?éﬂjgnﬁ 3 was extracted
with ethyl pm:*oaysce(a?e)@ﬁa org,)lo ghimob @i @otassharn cdfboﬂﬁke((b]Olg]QS ng&P4) and

after evaporation the conp was purified via colum chronatography

(Si 02, CHzCY2s pder; Af@vﬁ@pursmfavmgﬁgléo 16 AhgyreagtiqmyasseAolesiiQAPRm- sul fi de
(Mass spec. (tetrahydro p
r ylam no) pjedaolfrg%@ waétr ri mﬁcii? ﬁw“gg@ﬁ %?ﬁéllnlggﬁl gggﬁ%g&géF N\ o\ ~
~ 1 \10 O | minutéd-hnd fﬂteFed—Hl‘heNemﬂthht&onl\vas waeiaHBitIS R EE2X)) e@ylo a sol ution
of the sul fonam de-s | fide (0.164 g i chl or onet hane

was added th@%ﬁ%fi%t ¢Tor éPB%Wfbﬂ@néemw Qgé(’&ﬁfgh?rﬁﬂﬁ)de masyn 02/ OC. h9. ~

PCT/ EPI | 27 Oiddc! M+315338 elhansgipdyre was stirred at room tenperature
for 15 hour sﬂegnlgl was wdshed with 1 A)ngjueous NaHS03 and dried (brine and

MySQa) . ( NoStep Bl @remtratiesdf GAIZ.G}dmabmﬁgnaxmbBMth)dﬂe(mahjdadbn}zlens| tive). The
sol vent wasppNdyidBad/porir e 7(SH)cmedSulisresyur e and t hi s sul fonam de-sul f one

(0.4 mml) and 4-ami no5 tetrahydropyran (0.5 g, 150 nL of
1- met hyl - 2-pyrrolidi none as h dto _@
/L
z l MeOS
15 CH C“:

The sulfide (7.0 g, 20.8 mmol) was dissolved in 50 mL of
methylene chloride and 3-chloroperbenzoic acid (77%, 11.5 g, 51.5 mmol) was
added. The mixture was stirred at room temperature for 16 hours, filtered then
washed with aqueous sodium sulfite solution (2X, 75 mL) followed by saturated

20 aqueous sodium bicarbonate solution (3X, 75 mL). The organic solution was then
dried (brine, Na;SO4) and evaporated. The resultant solid was stirred with ether
for 1 hour and filtered to yield 5.5 g of the sulfone (mass spec. M+1 = 368, MP =
215.2-216.4°C).



100C for 12 hours after which the solvent was evaporated under high vacuum
and the conpound was purified via colum chromat ography (Si 02, CHz2C12/ MeCH
- 97/ 3), WoQmigiseg 90 ng of desired product (Mass spec. 7 Pﬂgg'm{e\/P = 199
- 2040C). 10 Exanple 86~ Preparation of 6-(2 4-difluoro~ heno 13
(1S)-2-fluoro-1.2 dinethvlnronyllam no 1-8-neth~nyri dof
2,3-dlpyrimdin-7(8H-one FF\ \ N\ \ ~ ~ DAST ~F~~ 15 To the conpound
obtained in the Exanple 53 (free base) @228 g) in nethylene chloride (5 nL)
at -78 C was added DAST (Aldrich, 0.14 nL). The reaction m xture was slowy
warnmed up to roomtenperature. It was partitioned between nethyl ene

* chl d qan| hed h
sat gie;tz gd:ﬁgﬁﬁg"g Lt ?3} b ?ﬁﬁ%%yiﬂe B SERAERRAR 123 o ol ve the

cEtOAc | hexanes) gave the
“pure product (0.16 g). It was converted t ghe hydrochl oride salt by

treatnment wwth 1IMHCO in ether to 297-001 (Mass spec. MFl = 393,
MP = 196 - 197.2 Q). VO U2/ | hieSv? J1111(r - 116 Exanple 87~
Preparation of 6-(2 4-D fluoro- phenoxyéH-Z 1f (1S)-2-hydroxy-1,2 5 10 15
di met h~nr opyl | am no) - 8-i sopronyl nyri d?f 2 3-dlpyrimdin-7(8H)-one Step A
Preparation of 6-(2,4-Difluoro

phenoxy) - 8- §8 Hri’j?argt%ﬁ mﬁ%m@ -8k do(2, 3-dJpyri m di n-7-one
=0

FF~N\\ ~~~ ~/~S1 NNO2) ozone Ph
SNNOO Trﬁeh)élﬁhloé)y "Ealﬁ }( pot assi um g¢ar bonate (0. 84g,

6.1 nrnol), and 2- |od pcane ( 58\9%% 5 8 mml DVF (5 m) were
stirred at roomtenp/@r tureo Aqueous Ar]ﬁ}i) 0 ethe crude

sul fide. It was d¥€sofvell in (50 rrL) and ”'F?ea‘te okone~ {8 g) in
water (50 mL) at 0-5 . THe nixture was then slowy Warrred to room

terperature and Stiried kAl mnBlaindougnyiRiuBaBIARE K. UP gave the

crude sul fone. Step B: Preparation of | uoro- phenoxy)-2-(((1

S) - 2hydr oxyea:tb@catﬂehgddq@ﬂl Pg.36y2 mmul)mnd\lnﬁhylsb}}ddbgoh‘cmhﬁan(agetate

N O B\ ahing A Exmpls e difdaplighol Sk A8 gD in SOmL e O N

(38) 3-am ngw&tﬂfﬂizbgﬁrﬁﬂmﬁbngwﬁis aBASH StaYs i E@bsakd (6((0g,58%P mfolo! ) and

triethylam ne ( in isopropyl alcohol ( 10 nmL) were refluxed for 10
hours. Aquedhsreagiidn mpctwaweaSthhetcctthw Q%dwé&er 12\h@l§ﬁ, B@dlll@ﬁﬁl chr omat ogr aphy

(silica gel , 35% -4, 0/ hex g) was
obt ai ned. Phe\ﬂlg’éyafSWe te¥t grp(?gaﬁ 3 Céfe by° 'Elgmn%g\)/\o U2/ UY(nS9. 1
PCT/ EPO2/ Ol&aslédaeal Aflef eaabmer&f su\trtnh al WO, thé fea@ctdwas coRlEdIte esotpt al | I zed
fromisopropyl alcohol to gave R03310294- 001 (0.29 g) (Mass sg)ec =
419, WP = 2@operapge amy wagar%lOO mL) was added. The solution was stu'red for 4

minutes and filtered. The resultant solid was washed with water (3X) and added

to ethyl acetate (75 mL) and stirred for 1 hour. The solid was then isolated via

filtration and dried yielding 6.1 g of the sulfide (mass spec. M+1 =336, MP =

175.2 - 176.9 °C).

20 Step B: Preparation of 6-(2,4-difluorophenoxy)-8-methyl-2-
(methylsulfonyl)pyrido[2,3- d]pyrzmzdzn 7(8H)-one (Sulfone 5)

X & — 0,

The sulfide (6.0 g, 20.5 mmol) was dissolved in 50 mL of
methylene chloride and 3-chloroperbenzoic acid (77%, 9.3 g, 41.5 mmol) was
25 added. The mixture was stirred at room temperature for 16 hours, then washed

with aqueous sodium sulfite solution (2X, 75 mL) followed by saturated aqueous



Exanpl e 88: Preparation of 6-(2, 4-difluorophenoxy)-8-nethyl-2-(tetrahydro
2H pyran- 4-yl am no) pyri do[ 2, 3-d] pyridi n-7(8H)-one Step A Prepar ation of

6- Chl or o~oBhbugham no-nicotinic acid 10 15 N ~ CO2Et N ~ MalNH2 G

Cl d ~ NHwe ethyl ester 4,6-dichloro-3-nicotinic acid et ﬁyl es% er (Specs
7.37 g, 33.5 nmural) was stlrred w th aqueous nethyl amne (40% 14.5 nl) in
acetonitrile (50 nL) at 0-5 C and then roomtenperature for 6 hours. The

m xture was concentrated and added Et OAgz The organic | ayer was washed with
brine (2X), dried and evaporated to give the desired product (7.12 g; MP =
61.4 - 63.1 C). Step B: Preparation of G Chloro-4-nethylam no-pyridine-3 20

- 25 car bal deh ~ NHMVe St ep
b: To the a%(}/‘ﬂgngsc%bronf@ STUU%né}g} 5@“?%&?%@"% O[ﬁ/%nsdls fow y added
LAH (1.0 M {brinEHRa,STR) £ﬂd)ev§§orat38 Cha RebuRirit k61ed whostirdedWigh sthed ftg 1t enper at ur e

“was slowy raised to -10 C and TLC indicated that the ester was consuned.

MeOH / Et OAch@ws apd filtared)to wighd the gelfioned mpssineeyMerk ce3@8, LME =ahd’2he mi xture was
warmed to r pam &nperature Water (50 nL) and Et QAc (500 nmL) were added and
filtered through™a pad of cellte The filtrate was separated and dried. The
crude _pr odugt s hu t her .. ography (silica gel, 40
\/\o(lé/mngé 385 and t hen 5% MeOH/
CH2C12) to 1 Y“w.a;:rﬁ g (3u M1 = 173.1 ) MP =

168.8 - 169.6 C) The al cohol obtal ned (3 ZC?'g) was stirred with M02 (16.2

g) in nethylene chloride (800 nm) erature for two hours. The
mxture was filtered through a pgd-ef= nd washed with Et OAc. The
filtrate was concentrated to glve t he egL,dehyde (2.8 g, P =77.2 - 80.8 ).
Step C. Preparation of 7-Chloro-3-(2,4- di f | uor o- phenoxy) - 1ret hyl -

H—(I 6Jnaphthyr|d|n 2 one F F N~ Chfoeed wo\ / F+~\/ F---~1 %NHE

bt b th
rret hyI N%? 9 M?e @5‘1”0'20 lgro E"%‘\@)g O pog(mgts}g%tﬁﬁwigy 0?2?; \(M4 1 9)
in NVO (20 Q'fd'7 %i)g t Wo days Et OAc (200rrL) was added and washed

6- (2, 4-di f 1 uor ophenoxy) - 8s met hyl -

t et r ahydro- 2H | J F20 F N\ \ -
oy R ﬁ‘&%nﬁ%%% &ﬁﬁﬁmﬁﬁ%ﬂﬁé{wﬁh %@%?%Sﬁct obt ai ned
above (2. 06cgboxaldehpu®(5)5 rhmat)addmdnlrym-@nmphmkyabm pspasel (3.4 g,

33.6mmp1l) at 150 - 160 C for three da¥ The m x
as in Example 4 using 2-chlorophenol, 7.0 g, 35 mmol) i m 80 mL of 1-methyl-2-

with brlne(3x) dried and co ted to give the u,d roduct
Tituration with hexahes gave of V\/m te soI pec. = 323,
MP = 168 -170.5 CMe @ Pr ratlon of

CH,

15 pyrrolidinone was added potassium carbonate (9.0 g, 65.2 mmol). The reaction
mixture was heated to 120 °C and after 12 hours, additional phenoxyacetate (2X,
0.5 g, 2.5 mmol) and potassium carbonate (2X, 2.0 g, 15 mmol) was added. After
6 hours of stirring at 120 °C, the reaction was cooled to room temperature and
water (100 mL) was added. The solution was stirred for 45 minutes and filtered.

20 The resultant solid was filtered and washed with water (2X) and ether (2X).
Drying of the product via vacuum oven yielded 9.0 g of the sulfide (mass spec.
M+1 =334).

Step B: Preparation of 6-(2-chlorophenoxy)-8-methyl-2-
(methylsulfonyl)pyrido(2,3-d]pyrimidin-7(8H)-one (Sulfone 6)
b

C Cl
o (o]
NTRYTRY L
A 2 — Az
MeS™ N N o] MeOpS~ N rr' 0
&n, CHy

25



WO 112/11(i-4s1-4 PCT/EPI 12101111 G 119 was cooled to roomtenperature and
stirred with EtQAc (200 nL) and brine (50 nL). The organic |ayer was
separate } and concentrated. The crude product obt gj urified
by col urmdwgd{zz)oﬁgﬁ)gr aphy (40 - 60% Et OAc/ hexanes) to 1. G?Cg?%fﬂwgﬁl‘)?ds
They were dissolved in CHZC12/ MeOH ( 5 nL each) and treated 5 with 4.5 nL
of IMHCI in ether. The solvents were renoved and the resulting solids were
recrystallized fromisopropyl alcohol t%tl 3 g of white crystals (Mass
spec. M¥l = 388.2, MP = 237.5 -239 Q). .,ple Y-89" Preparation of

8- Ami no- 6- (2 4-difl uoro-phenoxy)-2- (tetrahydro 10 p, ray

< n-4-yl am no~-8H nyri d,ﬁ{}qz ‘-ﬁﬂgez&d? %ﬂﬂ‘l”lf’% wasS(tll ﬁ)]\'fa‘édip%%?ia}i on of

8- Ami no- 2- benryl sul f

phenoxy) 8FhaewyleﬂeEﬁl,o%deldﬁd/!slcmd%l\?“erﬂen%e ‘ackd (/77% 13 © 48 hmbl)\whs P~-ON\ S__N
“N'O/ F K15 To a solution of the

sul fi de ( seaddesd aiThe enig@ref was stireedat mqrmte)np(emtmgjqr B mmlyeradrthw (120nl)
t 0 Cwith st dded 6Q% NaH (37 | ' ion. Th

Fesul (i ng. i atee tcaatEsys ot g o (2R Prs e d Pl e5RREEL O T
phosphi nyl - gnieyel i Bicamondeisolutieh (3X VBImER Thi@rgahic sohititn vidkifen 1982)

(2.349g, |.Seq) was added in one portion. After about one mnute, the
M xture becames (ang, NaS6k) andevaperaiedu The t%ubmtﬁOhCﬂV@ﬁ stirzed, itk ehpri cat ed

wae. consumct?” AN BATYerdbolod scERal i ifon aspglaf%ts TURt s AN

reaction, pg rt|t|(1e and separ.e elthla ars. The ethyl acetate |ayer was
further was#Hed ERAFaL "::-- SRR 1?!!’ washed with brine ( 1
X200nL) . TheRGRpakionyDRYEgo ; ﬂm--"“— ‘-ﬁ?-- sul fate, filtered and
concentrat ed. Punped under h| gh % the hydrazido sulfide as a
dark tan powder (2.683g, (M-H) +=4]8,_ 3 182.3C). Step B:

Preparatl on of 8- Am no-6- (2, 4-8PF] u?)rOr pH’enoxy) 2 10
(t et ri8hydr o- pyran- 4-yl ani no) - 8H pyri do~2, 3-dJpyrizidin-7-one: F N\ ~\ +
\ ~~~~F'SNNOO/ NF\ \ OSulfoMNNOFNOTothe sul fide (820ny,

1.99mol) and 4-am not etrahg/dro’?yran 500rrg 2. q)
Step A: Preparation of 6-(4-chlorophenoxy)-8-methyl- 2 (methylthzo) pyrido(2,3-

d]pyrimidin-7(8H)-one
0
N|| /\ICHO + O\)Lo/ N',\I\IO\Q\
MeS” ~N” ~NH 0 — MeS*N/ N o al
) a )
CH, CH,

15 To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (0.55 g, 3.0 mmol) and methy! 4-chlorophenoxyacetate (prepared
as in Example 4 using 4-chlorophenol, 0.66 g, 3.3 mmol) in 5 mL of 1-methyl-2-
pyrrolidinone was added potassium carbonate (0.5 g, 3.6 mmol). The reaction
mixture was heated to 120 °C and after 12 hours, additional phenoxyacetate (0.3

20 g, 1.5 mmol) and potassium carbonate (0.4 g, 2.9 mmol) was added. After 6
hours of stirring at 120 °C, the reaction was cooled to room temperature and
poured into water (100 mL). The reaction mixture was extracted with ethyl
acetate (2X, 75 mL) and the resultant organic solution was washed with water
(5X, 50 mL) then dried (brine, MgS0Q,). Evaporation of the solution yielded a

25 solid which was recrystalized (EtOAc/Hexane) yielding 0.55 g of the sulfide
(mass spec. M+1 = 334).



was added NWP (0.8nmlL) and the resulting m xture was heated with stirnng at
150C for 24 hours. By TLC, the starting hydrazido sul fide was consuned. 15
20 Et hyl \@g%/ﬂ&ﬁo 175m.) and water (50nL) were added and %Ee/dpﬁy/ 15, Wer e
partitioned and then separated. The aqueous |ayer was further eX ract ed
with ethyl acetate (100nL) and the conbined ethyl acetate |ayers were
washed with water (2X200nmL). Finally, the organic |ayer was washed with
brine (1X150m.) and then the ethyl acetgge |ayer was dried over magnesium
sulfate, filtered and concentrated to give 882 ng of the crude product.
Purification by Pr eparative Thin Layer Chr omat ogr aphy eluting with 6%
< met hanol in ALome as a dark tan powder
(44ny).. Thesﬁ%?g “’“;’gﬁg/igfc’sm fierd ’g% f?ﬁz thane (1Sn) and then 1M
HO in diet gt‘ y@@’ri c?d“écﬁ ‘f aﬁtlrring. Stirred for 5
m nutes and then t he S:ﬁ, ermved PCT/ EP( 12/ 11110f >
121 under reduced prgs Dri edMeu;}, tm at 56C for 24
hours 5 to give the desi red:Hproduct (43ny, (l\/|+H)ch—,—390) as a tan powder.
Exanpl e 90~ Preparati on of 6- g_‘_ 4-Di f | uor o- phenoxy) - 8- sopr opyl am no- 2
~et r ahydr o- pyr an- 4- y| ah¢ adfidg ‘fcﬁlg,l%{nlﬂ@)wﬁ)%ﬁoﬂﬂf(ﬂlﬂﬁﬁ%ﬁé fStep A
Prepar@ati on 0 V., 20
8- |sop5?opyl én%ihﬁe ng&ﬂ?&gdﬁé%gr%do&gpe@%n%mg afc: z%ézarl'—ge’r(i)aﬁ '%m\%g “;%cetone \ S
NNOI ~ bdded Tﬂielﬁn‘xtu‘re Wad sdrre‘tl%t Eborrrte‘mp:&tNel‘ﬂoﬂﬁdurk fil¥rebtheme hydrazi do
sul fide (300mg, 0.73mm1) in. nethanol g7om_ and_acetic aC|d (1enm) was
added acet oM@s GGV!L‘BLh?_‘)uePB‘fI §08iba S i tesoMtom (33 a oMby SHintraddy satsatgd | 2eq) .
The resul ti YRS . The
next day thg@'}égggé%%ﬁnm xtb&&g{e\ﬁg@uggggﬁ m %g’{r%!{ngct gogﬁus%ﬁlv%%ﬂél car bonat e
(100m) anddhtréfbrmxngBOe):hn&dvhpc&htthTh@ﬁsalttmt@ﬂ)&@ﬁmﬂ)rredﬂmm ethbryl acetate

extracts were shed th b n dried r nesi um
sul fat®, fifard i rygﬁléﬁ %?‘\?éugg %56 SRECy réggﬁ

Purification by Preparatl ve Thin Layer Chromatoraphy el ut| ng with 30l o
et hyl acet aeda =._=;A nitdaratan g f meta-gl Hd Y men RUHS) D aen Y o 455) W
O 02/ 111 - 45d]pypienidiaT)(BH ide tep B: Preparatlon of

2- Benzyl sul finyl - 6 (2, ¢Hf>| uor o- phenoxy) 5 10

8- 1 sopropyl am no- 8H- 0[2 orndJ_n=.7 oném*~\ ~\'\ O~\
Sl _NNO/ F\ s N'd'H/F NT Il

Sulfide 1

15 To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (549 mg, 3 mmol) and methyl (phenylthio)acetate (600 mg,
3.3 mmol) in 25 mL of 1-methyl-2-pyrrolidinone was added potassium carbonate
(750 mg, 5.4 mmol). The reaction mixture was heated to 120 °C and after 12
hours, it was cooled to room temperature and water (50 mL) was added. The

20 aqueous mixture was extracted with ethyl acetate (75 mL) yielding a organic
solution which was washed with water (2X, 50 mL) and dried (brine, NaySO,).
Evaporation of the solvent yielded a solid which was stirred with ether and
hexane for 1 hour. Filtration of the solid yielded 0.67 g of the sulfide (mass spec.
M+1 =316).

25 Example 15: Preparation of 6-[(4-fluorophenyl)thio]-8-methyl-2-(methyl
thio)pyrido[2.3- nmidin-7(8H)-one (Sulfide 2

CHO O S

N7 N7y =
LT Ay LT
MeS™ "N "NH — MeS” "NT N o] F

CH; F CH,



O\ /N To the Nisopropyl hydrazido sulfide (64ng, O. 141mm1) in THF (10Om)
at OC with stirring was added a solution of oxone (130ng, |.Seq) in water
(10mL) drepwsessoffter the addition was conplete, the resy) Ctl‘ﬂﬁz/mﬁﬁ ure was
stirred fromOC to roomtenperature overnight. The next day e reaction
was conplete by TLC. Ethyl acetate (75nL) and water (25nL) were added and
then partitioned and separated the | ayers. Washed further with water
(2X25nL) and finally washed with brine ¢4X75n.). The organic |ayer was
dried over magnesiumsulfate, filtered, concentrated and punped to give the
N-i sopropyl hydrazido sul foxide (74ng, (MtH)+=471 ). Step C. Preparation of
* 6-(2,4-Difluoro-phenoxy)-8 20 Sulfide

i sopropyl am no- 2- (t et rahydr o- pyran-4-yl am no) - 8H pyri do~%, 3-dJpyrimdin-7
one: F\ \ O/ +: \ S’N)ﬁ\lrrﬁ)(tErleM mefHylmind-2@nethyitiopyrinidife-O \ /N o Tf The

| f d hyd d
(01 ) veratikeahGBoRd) 3 o cmoate b OLORRm T RRAger o1 30 W O
(1210G 155, &BCHERGA Lk 6 Erk2nodidher, D65 33 mBly I Gse react | or

was conpl et was cooled to foomte ature yl ac tate 5nm) and
wat er 5 ( 25mof lwaethyhdgydohdidotens pided 113, Qﬁﬁd& daxahydpaHtmdinibda(112ayer s. The

organic layer was, further washed. e X25 and fi naII vmth bri ne
(155mt) | e ains PR H ainbast 6T, 2BUEE) i RS omSs e
filtered ang,Opaeans 96 & A RHbuNIREs Boditl %%HM%& eﬁiu&f@a@w Of crude

product. Purification by Preparative Thin Layer t ogr ap y eluting with
75% et hyl asded tit waten(Shanlandbe gawous h'EXtdESW&mtIGOWﬂMlﬁtbthl}d atdtetef r ee am ne

(39mg). The m,ne was ta n. di chl o ane with
Soirohg vad A PR R Gr i wBEhesS feshab e s (iR B0 ceui 11 ng
m xt ype V\ﬂsanﬂtdﬁeﬂ‘%%rfeoNa'i_S@J)nEVQ%ratU?ﬂff tﬁ@mwﬂtwmedvm% sefpged under
reduced pressure at C. Dried under high vacuum at 56C for 24 hours to

gi ve the t|wlfededmapmmg Ms“la-rﬁi%f white powder (39mg, (M+H) +=432). Exanple
91: Preparation of 6-f2.4-Di fluoro-phenoxy)-8-~Nnethyl-fN3

met hyl - but x4 roPre ie1 of6r(2iflgemmben hydi?i-nodth bl fonyldof 2, 3

d] pyri m di rpyfidofe3-Bi@pinAdinPT(8H30A¢ (Sudfoné 8)
2- Benzyl sul fanyl - 6- {2, 4-di f | uor o- phenoxy) - 8-N

i sobut yl am no- 8H pyri do[ 2, 3-d] pyri nj _
NF\V\ O~\\ SI N NO~ FI1 /[ NT re of the hydrazido sulfide
(Ig) 2.52mo1l) in net hanol (200M%F" ahd Y25°acetic aci d was added
i sobut yral dehyde (0.3nL, |.3eq) foll owéEP by sodium WO 02/11G 4;9.1
PCT/ gpU2/ U11(1 G 124 cyanobor ohydri dgyifoke®1, leg). The resulting nvxture
was stirred at room5
Step A: Preparation of 6-(2-fluorobenzyl)-8-methyl-2-(methyithio) pyrido[2,3-
d]pyrimidin-7(8H)-one

F\\O~\ S NN O~ FI

To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
20 carboxaldehyde (4.8 g, 26.2 mmol) and ethyl 3-(2-fluorophenyl)propanoate
(5.7 g, 29 mmol) in 50 mL of 1-methyl-2-pyrrolidinone was added potassium
carbonate (6.0 g, 43.5 mmol). The reaction mixture was heated to 120 °C and
after 12 hours, additional propanoate (1.5 g, 7.6 mmol) and potassium carbonate
(3.0 g, 22 mmol) was added. After 6 hours of stirring at 120 °C, the reaction was
25 cooled to room temperature and water (700 mL) was added. The solution was
stirred for 45 minutes and filtered. The resultant solid was washed with water

(3X, 50 mL) and added to ethyl acetate (75 mL) and stirred for 1 hour. The solid



10 15 20 25 tenperature for 3.5 hours. Then added ethyl acetate (500niL) and
washed with saturated sodi um bi carbonate (5X200nL) until slightly basic.
Finally waghpfelawih brine (1X150nL) and the organic |ayer P\eqﬁi E/bﬁﬂ(. over
magnesi um sul fate) filtered, concentrated and punped to give the crude
product (1.083g) as a tan solid. Purification by Flash Col um

Chr omat ography on silica gel eluting with 15% ethyl acetate in hexanes gave
the desired product as a foany solid (487ny, (MH)+=469,

m p.=132.1-133.9C). Step B: Preparation of 2-Benzyl sulfanyl-6-(2,4-difluoro
phenoxy) 8-(N-isobutyl-N nethyl-am no)-8H pyrido(2, 3- deyri m di n-7-one F \

N sobuty s St T R it Mo i b ) o "o

was added ahflaﬂls3a6,| MK 3nL56- ]fS@I"C()wed by 37% for rral dehyde(ay~ (25pL, |.6eq)
and then so anobgr oh ) he resul ting m'xture was
stirred frogﬁeﬁrg %8%6%‘?’{ r@@rfz’fﬁé’ég@éﬁﬁﬂﬂﬁﬁ freesh Méy there was only
a trace of BY#ole.Au/puiraiding( fone 8eacti on was poured into saturated
sodi um bi car bonat e (150rrL and then extracted with ethyl acetate (3X75nlL).
The conbined ethyl aceta Mre washe D (1X50nmL) and t hen
dried over rragne5| um s red ampeb, Rt Ra . This crude

mat erisal was purified by Pregarative Th| n Layer &hr omat ogr aphy el uting with

20% et hyl acetate in hexa o aff t he desired conpound as a white
foa(;ry solid (96my, I\/Eﬁﬁ Lﬂﬁ@%& %ﬁér yasgdissolyedsn ab eb(12/ 111101 Step
C. Preparat hm@thm_&f'ne3hﬁ%ﬂé$h§3ucﬁfbﬁ¥ﬂerl§:n£&(‘ﬂcﬂ éﬂ%ofps%h?p%ﬁl) wast0 15 20

8- (N-i sobut yl hyl - am no) - 8H pyri d din-7-one F OI [/ -1 ~
~SNNOF add&d E‘h@:mxture wad stixteN aOrdom te@phskaturo fd)rhkﬁ kS, ifidkered3Gdy,

0.199mMmo1) nTHF at OCW|th tirnn d o se a solution
of oxone (1 gwaskre % L}‘FOU\%TOQPUTF p‘i&%ﬁ%&ﬁﬂ@ﬁé‘ﬂ%@oml ete, the
resulioi Ng. népqirkied a&}@é‘ou§%bdxﬁﬁ%éaﬂ%ﬁa@@oﬁﬁohﬁ?ﬁ‘ 7?@?”@%&%&8 saipsgt - By TLC
the reaction was conplete the next da ed eth acetate (/5mL) and
washed wit hWWafthem d(lﬂd(ﬁ!)mg) Naa$€@4) amwayomslhé"diemsuhamsohév&(a&Nth@ﬂ:tL). The
organic Iaye over .. ul f e filter entrated
to give the é}ég cf)r(,1 i ﬁg%g(g? F@éﬁ @P?SCFP%E\&Q ? =499) .
Step D Prepasagi-ors4of °C).

6-(2,4-D fluoro-phenoxy)-8- (N net hyl - (N3-net hyl -butyl)-am noJ-2-(tetrahydro
- pyr an- 4-y| prinine 18HpRalAie %réddmbfdweﬁmMya@gﬁn'fetmnsun@nvno N S-N N-0 ~

| F N ~ ~[& vimidin- T )\ On~ VNO 1127/ (1(-ta9a
PCT/ EBI 12/(@?5’%31&%&0 mg r}\r-ﬂ@;ggu (§?1h‘“qn’e93)th | hydrazi do sul f oxi de (95ng,

0.191mmo1), 4-am no tetrahydropyr g) and NWP (O InL) were m xed
toget her and heated at 80C V\Atnbraogt/TZ of O mnutes. By TLC, all of the
starting sul foxi de was consuned. Cool edh t 0 roomtenperature and added et hyl
acetate (35nm) and Sulfone 9

Step A: Preparation of 6-(4-fluorobenzyl)-8-methyl-2-(methylthio) pyridof2, 3-
d]pyrimidin-7(8H)-one

0
IR eS SN > o4 o1
Z (o) e
MeS™ "N” "NH MeS’LN’ N0 F
CHy F

20 &,

To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (4.8 g, 26.2 mmol) and ethyl 3-(4-fluorophenyl)propanoate
(prepared as in Example 6, 5.7 g, 29 mmol) in 50 mL of 1-methyl-2-
pyrrolidinone was added potassium carbonate (6.0 g, 43.5 mmol). The reaction

25 mixture was heated to 120 °C and after 12 hours, additional propanoate (1.5 g, 7.6

mmol) and potassium carbonate (3.0 g, 22 mmol) was added. After 6 hours of

stirring at 120 °C, the reaction was cooled to room temperature and water (100



5 water (25nL). Partitioned and separated the |ayers and subsequently
washed with water (2X25nmL) followed with brine (1X25nm.). The organic | ayer
was dri edygvehesdponesi um sul fate, filtered concentrated apgrrpifedoc
Purification by Preparative Thin Layer Chronatography eluting wth 40%
ethyl acetate in hexanes gave the desired product as the free am ne (82np).
The free am ne 10 (82ng) was taken up in dichloronmethane (Snl) and then
added IM HC in diethyl ether (0.2nL, |68eq). The resulting m xture was
stirred for 5 mnutes and then the solvent was renoved under reduced
pressure at 50C. Dried under high vacuum at 56C for 24 hours to give the

. title conpo ( HR&E Exanpl e 92'
Prepar at i onH'g(?I %9?@&2 %%rgﬁéﬁg‘)ﬁ%ﬁ%ﬁ% ghﬁlnls{\yl-h%t%ﬁ%ﬁvl arrsl n?gﬁeZ

(t et r ahvdr oreoyltann scﬂwwmauh):d githpyaterd@XK) 2ndthah psoddted dizrfilFationeandSt ep A
Preparati on of 2-Ben, sul fanyl -6- (2, 4-di fl uor henoxy) 20

8- N, N- di netﬁ%%ﬂf@ﬂ’:&@ ;??"‘t?o*ﬂizl‘%(alg’m%%x =3I FEF OO WO

W2/ 11G | S9- ] 2 U fruckBBenES: SHEAZI-ORermlsilf91)( 1. 59, 3. 64m1)
was taken §tf<§rPEEﬂa1-2 361( ﬂu)otéqéﬁw g)c gc e G%M{djlgr{d t hen added 37%
f or mal dehy ) iy apneor ohydri de (458nyg,
2eq). The resultl ng mﬂ:\u e i ure overnight. The

next day there was sShis o} g T ng SYACHS dé r‘]ém'ﬂ nirngf so additional 37%
f or mal dehydel ag~ (0. 5m_, 4eq1) was added and the feaction was stirred at

conpl et e by TLC. AddedPErDT Grob A% TIoHLs: e Sin QR oE oG L
bi car bonat efediHe chRride BAd BichiopsiRebenZbieRcgpA%A1€d ¢ Be nmylgnas and washed
wi th nore saturated sodi um bi carbonate (3X150nL until sl | ghtly basic. 10
Final 'y washféd!idvaﬂlh N K{uFReYV 29 BTBAH2) o temperavig 0T £6 hewrefiligaed ad ed over
magnes{ um syl t rude product
(1.939). Puﬂ'lef1 (T'd:)\!"n t{m)%%%m 0%%“ﬁ@ﬁ]?]%(%%t%d(2w;2§ E’?‘)ofﬁug‘%v%?gg gel eluting

with 15% et Bathra&!datlaé(ﬁlslsﬁdnhﬁmmbor&ié il wtih (Bb(e7ﬁia§L)r Thie prganicsolutiena f oany
off-white solid (740 41, mp.= 63, 0-66. OC %5 Stepr‘?
Pr epar at i onW@p t@“lﬂ@ﬁggb Nazﬁﬁd 6114 ovaporfted. LB’Fd@ was stirre

8NN—d|rreth r S NNO
0.5 N- | h%’l’?%%@*sh??.‘%gﬁ{%@!ﬁfg@mﬁf’dg?ﬁrﬁm ﬂf PR 2 0C it
sti rri ng wag4gyxlded dropw se a solution of oxone (1.01g, leq) in water
(20mL). After addition was conplete, the resulting mxture was stirred from

0C t 014 oom ERAVBIAR: TRefaR4tidh JTBLLylopidis6ddRbrestiRyibx ek iatthyl( 100m) and

washed Wi t hgyifonyhpyrido[2.3-dlpyrimidin-7(8H)-one (Sulfone 10
>oqe
Meozs*N/ i o
Sulfone 10
Step A: Preparation of 8-cyclopropyl-6-(2-fluorophenoxy)-2-
20 (methylthio))pyrido[2,3-d]pyrimidin-7(8H)-one

X e ﬁ(}@

The cyclopropy! sulfide was prepared using the procedure
described in Example 8 (step A) starting with 4-(cyclopropylamino)-2-
(methylthio)pyrimidine-5-carboxaldehyde (Example 2, 1.814 g, 8.67 mmol) and



WO U2/ 11 G-S9-1 PCT/EP() 2/ OL1U(~ 128 water (3X50nmL) followed by brine
(1X50m.). The organic |ayer was dried over nmagnesiumsulfate, filtered,
concent r g} 8¢ addopunped the give the desired conpound as achtgamio My t e
solid (727ny, (M+H) +=457, mp.= 80.5-89.9C). 5 Step C Preparation of
6- (2, 4-Di fluoro-phenoxy)-8-N, Ndi nret hyl am no- 2- (t et rahydr o- pyr an- 4-yl am no) -
8H—pyr|do 2,3-dJpyrimdin-7one: FNF N\ O\ ---~) N\\ O\ \ SI N N
‘0l ~F+~ ~~111'1 O N _NNO~%% O/N-1 /N- O 10 The sul foxi de
(308ng, 0.675mv1l), 4-am no tetrahydropyran (205ng, 3eq) and NWP (0. 3nl)
were m xed together and heated at 80C with stirring for 30m nutes. By TLC,
. the reactiqn ( t wer e
added, partl?t}q@ﬁzeﬁg hﬁén%x %’%Ad(ahgﬁ{p?éaﬁelré%%ﬁgggﬁggﬁl ?Yéﬁ?@ms 15
washed wtmlmuyabn(&s&zﬁm.) and finally with brine (1X25nL). Dried the ethyl

acetate Iayer over magnesi ym sul f at ilter en ted and punped to
gi ve the crierBpPragrationzf % ZOPWV&&&{‘?’(?H% xﬁf@g’ﬁf%’?’f‘ve Thin Layer

Chr onat ogr apffgmdipytidels, MY”T’GWEZ( Bif)-ongSulfepe 1) hexanes afforded the
product as the free am ne 185np) The free am ne was {taken up in

di chl or omet hane 20 (20nC)yan I‘illm HJ in \@e (1.2eq) 0.5nl)
was added. The resul jk r as stirpagk es and then the

sol vent was renoved under duced pressure at SOC Dried under high vacuum
at 56 for 24 hours to giv the title conpound a n off-white powder

(195mg, (MrH) +=418, rﬂél?eg(ulﬂ@(é&‘b&?% . Ofrnol)3vas dls)éyﬁe&if?ﬁ@ﬂxi of4Sl -

PCT/ EP112/111111(~ 12 Preparation of 6-
4- Di f1 uor o-etigiydrefatanpdocled erm&mamkoxoﬂ&(mwchrehorﬁ/g latdmmﬁ in®0-r8L.nret h;

r1-8H pyrido(2 3-dl di n-7- : t
(2 ATt gvasﬁe\ﬁwpgc{dléénﬂﬁip&lie e e éﬁEVF‘“&%{)ﬁﬁg‘a‘*ﬂLK&Ffﬁh‘f /I FO /a \

00 I/ OH Nfdg ton wfs donpl O%teéi /th& rehBfordmrkute vaaHQflé\v@d‘io' Wateh (05088 M,

49. 6mol e) Into a ution 10 of 10% NaOH (76 mi). Cooled in an ice
bat h 1@nd aduéﬁqbchartéylhd sti for éhounvaWetef 73BBL)Aand Skyirastiele (TAmlarwesei rnng f or
for 2 hours the ct was flltere rred

th h d Yield 9.4
g Step B: Phepad thg repglaf yAsBa gqnﬁéh%wea A %’égeggl‘lb &Jﬁ%ﬂf 5
am no) - acet h%ﬂ%%ﬂ@%%hﬁhe,%g%g and evaporation of the solvent yielded 2.26 g of

the sulfone (mass spec. M+1 = 376).

Example 19: Preparation of 6-(2-fluorophenoxy)-8-(4-fluorophenyl)-2-(methyl
15 sulfonvpyrido[2.3-d]lpyrimidin-7(8H)-one (Sulfone 11)
F

jseqe

<

F

Sulfone 11

MEOQS

Step A: Preparation of 6-(2-fluorophenoxy)-8-( 4-fluorophenyl)-2-
(methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one

o L0

.

20 F
The fluoropheny! sulfide was prepared using the procedure

described in Example 8 (step A) starting with 4-[(4-fluorophenyl)amino]-2-




OHFNOF/ F,OONOF ~/ F The CBZ protected aniline (7.89 g 30 mml e)
di ssolved in 1-nethyl-2pyrrolidinone ( NMP) and cooled in an ice bath to O

To this sphybi@Repas added sodi um hydride (1.3 g 60% oi |
32.Stmol e), this was stirred at for 30 mnutes. To this sg 3@?2226132“,3 added

met hyl bronoacetate (3.0 m, 31 mmole), 20 this solution was allowed to
warmto roomtenperature and stirred for 12 hours. WO (12/11G~; 9~

PCT/ EPO2/ O110G 130 Added to water and exgracted with ethyl acetate, washed
Stimes with water, dried 5 (nmagnesiun sulfate) and evaporated to dryness.
The product was purified by colum chromat ography (80:20 hexane: et hyl

2oL 5LE) 10, L B B 2P ROiA
met hyl sul fwﬂng?z-ﬂ&@mih&&ym@mmmm %gl,)ﬂoymxmlgil h-v@syakencar bami ¢ aci d
benzyl ester OONOF\ ~/ FSNN+~ HO F--.-~ N\ \ N-cbz N

| O To a soditactipan @@ Stepd.al dehyde (1.69g, | Omol e) |n NVP and the CBZ
prot ect ed atll n Baa(yégj ASBIM SR bonat e (2. 0g,
14.5 I e) lﬁe{fg tdo}%zfg zdz %%ngsulfo gr‘{%l ozﬁm@ u’r?)re cooled to room
t enperat ur eS4RY’ g’é’ \]/@'Fé'? égf’e wr hyI acetate and washed 5
tinmes with water, dr| ed SYL nd evaporated to dr n ss Product purified
by col unm chronat ograp 75 25 QAc: Hexan b (MHH) + 469 Step
D: Preparation of (2m& enyl }- (&e
met hyl sul f onyl - 7- oxo- 7, 8- dro pyrido(2, 3- dey d| n-6-yl)-carbamc acid
ben.ryl ester WO I 12/ 11 .1 131 5 10 15
F
The sulfide (0.75 g, 1.88 mmol) was dissolved in 20 mL of
tetrahydrofuran, cooled to 0 °C and oxone (Aldrich, 2.38 g, 3.88 mmol) in 20 mL
of water was added dropwise holding the temperature constant. After the
10 addition was completed, the reaction mixture was allowed to warm to room
temperature and stir for 4 hours. Water (100 mL) and ethyl acetate (100 mL) were
then added and the reaction was partitioned between the two phases. The organic
layer was dried (brine, MgSQ,) and evaporation of the solvent yielded 0.77 g of
the sulfone (mass spec. M+1 = 414, MP = 82.3 -91.5 °C).

15 Example 20: Preparation of 2-amino-6-(2-fluorophenoxy)-8-methyl-pyrido{2.3-
rimidin-7(8 H)-one

C(\/U@ — )CfIf)

A mixture of sulfone 2 (0.315 g, 0.9 mmol) and ammonia (0.5M in
20 1,4-dioxane, 2 mL, 1 mmole) in 1 mL of 1-methyl-2-pyrrolidinone was heated to
80 °C for 4 hours under a nitrogen atmosphere. The reaction mixture was cooled,
evaporated under reduced pressure and purified via column chromatography
(Si0,, CH,Cly/MeOH - 99/1).  Isolation of the product via evaporation of
solvents and drying provided 0.33 g of the amine (Mass spec. M+1 = 287, MP =
25 240.8 - 242.6 °C).



ez F\ N\ \ ~%~~~/ SNi OF PCT/EP02/1111110 ~ Bz F N\ 101 ~/~ -%~
~/ SNi OF OTo a solution of the sulfide {8.5g, I8mmie) in CHzO 2
(100ml) wRe od6idesy neta chloro perbenzoic acid (9.09 ~75% pdPppiAli§de and
stirred at roomtenperature for 12 hours. The reaction sorutl on was washed
with a 10% sol ution of NaS03, then three timew with a 10% sol uti on of
NaHCGO,, dried (MyS04), and evaporated to dryness. The crude product was
stirred with ethyl ether ( 100nl) for amihour) filtered, and dried. Yield
7.99 Step E: Preparation of (2,4-Difluoro-phenyl)-~2-(2-hydroxy-1,]I

di met hyl - et hyl am no) - 8- met hyl - 7- oxo- 7, 8-di hydro-pyrido(2,

SR T el b1 pEALAABH b1 B AL eSOl Eby Az |~ 05

N e sulrfone (0.bg 1 nmmol e) was

Conbi ned wi YAT{NOPWICOLE. ‘flpc“lu“fiu'?(-sgert&:panol (0.5 g, 5 5 mml e) and 0.5 ni
« NMP, this solution was h g@ for 1 hourh room tenperature,

added MeOH (2 m) ango stTT™e d,&dﬁ’ filtered to give
the product as a solid. Yi el&ilu 450ng) (M+H) + 0 o 112/I | (nS9.1 132
PCT/ EPU2/ 1 11111C Step F: Preparatiora of 6-(2,]4-D fl uoro-phenyl am no)-2-(2
5 10 15 hydroxy-1, | -dinethyl-ethylam no)-8%net hyl - 8H pyri dof
23deyr|md|n7one~BzFI \'\V NI\ ~O ~Hv NNNOFHFI \'\ NI
\ ~0° ~Hv -NNNOF The CBZ protected am ne (450ng, 0.8 nmole) dissol ved

in EtGH (20 M) to thAsmaddedfﬁ%@dﬂd@er@wO@Sﬁmg)) andd-amigpogenat ed at

gt nospheri cqegr es él;)i%%ﬂ (QE t e%eépg%@ou%sﬂér&tﬁé 1§t£r ou(?l? c&%@ﬁ%g\éapomt ed to
ryness. | rochloric

acid (1.ov regch ed under

reduced pr e@%@g 2%@9 ylrh\eﬁgh@%%h%ﬁérg lrQtsgr ed %1? 3%129 u%y w%%%c%lgyﬁgﬂﬁgﬁtr S,

filtered towgd suldd)polngdimolwatsriade esmidted Witkebthylld@rage (X2 56-1211)7 . The VB (M+H) +
376. Exanple 94' Preparation of

4-Di | uor o- ﬁ‘lgé‘h‘ﬁls?l—uﬁﬁ’c‘ P Washedo ‘f’“fBWﬁé@f RE201pky anddried (oris- Me3P4) ami no) - 8+

p~~ri@o d%y deldfidhtibh f
| uor o- pheny? ymfgﬁr#kﬁgﬂéﬁggndai%@crﬁ%ﬁﬂn@ﬁé/l%dw;:s?;gr I{-lEI{l/ l\ N~O FF~O

~~ FF To(lM,rﬁI@UEthde edeyidddad tieflydmebloNdesalhyhighiwasnsoldtedacaido Resear ch
Chen cal , Hsedix vzg}lHr@tnogj(Oﬂggg, I]ﬂgss spec.‘i)ld =M and K2C03, was added met hyl

Example 22: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(tetrahydro-2H-

ran-4-vlamino)pyrido[2.3- rimidin-7(8 H)-one
Y. oo T
MeO, s’L N HN’LN’ N0
CH, E‘j CH,
15 0

A mixture of sulfone 3 (0.20 g, 0.57 mmol) and 4-amino-

tetrahydropyran (Combi-Blocks - vendor, 0.173 g, 1.72 mmol) in 0.2 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture

20 was cooled and methanol (0.2 - 0.5 mL) was added. The product precipitated
and was isolated via filtration. The yellow solid was transferred to a flask with
methanol (5 mL). Dropwise addition of hydrochloric acid in ether (1M, 1.5 eq)
followed by stirring for 15 hours yielded the hydrochloride salt which was
isolated as a solid (0.129 g, mass spec. M+1 = 371).



WO 021U(. 159-4 PCT1EP(12/111111! 133 bronpacetate (0.945 m, 10 nmmole) and
stirred at roomtenperature for 24 hours. The reaction m xture was added to
wat er andygyih@ssed Wth ethyl acetate (3X 50ml), the orgpprepiiifcts were
washed 6x with water, dried (MyS04) and evaporated to give the product as a
oil. Yield 2.0g Step B: Preparation of
6-((2,4-Difluoro-phenyl)-nethyl-amno]-8 10 15

met hyl - 2- net hyl sul fanyl - 8H pyrido(2, 3-d2pyrimdin-7-one /S~ N H+ O
~N~O~- 1 FFI \ Ol A\ NI \'/ SNi OF F A mxture of

4- et hyl am no- 2net hyl t hi pyri m di ne- 5- car boxal dehyde (915 ng, 5 nmole) and

the anilineg(d 10 5. doumlieh @ KeE0Ro{obhSithxy3-8: BetiIR) Reirh kfgR Rl NVP was
heated at | Z0. ATEl . Ts M LS G h@n Xt Ure was cool €d 10 room
terrperature%& ad it Of  water. the resultant, m xture was

- extracted wth EtOAc, (33X, 100,m), and the organic (LaFer was W th water
6X, dried (MySCa) and e mge der reduce QMrmhe product residue
was stirred with ethgb,s of t [or . f ik @I ® Fd the product as

a solid. Yield 1.07g M5 (M+Hps+ 349 Step C par @i on” of

6-((2,4-D fluoro-phenyl)-nethyl-amno]-8 2

met hyl - 2- met hyl sul f onyl - 8H pyri do(2, 3-dJpyritidin-7-one | F\ \ NI \ \~~N

Nf"O~F ol WO 112/ 11C-459. 4 PCT/ EPU2/ O 1101 134 The sul fide (1.0g,

2.8 mmol e)was disolved in 25 m of dichloronethane, to this solution was

added 3- chl or oper benzdi mixtutecdf sotfone 51049 g.6). 3 mmolland 4FamEosol uti on was

stirred at rgom tenperature. £or rs, 3% ' ueous sodi um
sulfite sol Lﬁ?tfag]ﬁdr(of ’an%GO %}-hgor%?w?ﬁéog Oégfisetg]e{@ s%ll)%itoggnﬁ]oﬂf sodi um

bi car bonat e ridiyl-2LPyrfdlidincheevARMmeaBd fo SR FdrdhduRe T feaetidnMaiSOd:, and
evaporated to a sol1d residue. This residue was stirred with ether (25 m),

filtered andvasrcoelddsmugidisto Waesandrestracted withsthyl @cetyed?y, 8vmlogThes (MHH) +
381 Step D. Preparation of 6-](2,4-D fl ugro: nyk),-. hy! - am - 810

rot hyl <5 (1 STy S ashba ST agergeRos IS YR g8 e SR O0C | ¢
FA U300\~ ENaboratibh bf thBsolvént-and addition of methamol fofowed bPhfddelotic 0 F 0 A

m xture of the sulfone (0.4 g, 1.05 nmole) and 4-am no-tetrahydropyran 15

(0.35g, 3.47cihipletier 6, D5 8qhyielded Mrorhydzaghlogida salgwhichr was iselated a880l ed t o

room t enperat ure ded 1. Q. CH 2. of water, stirred at room
tenperature SPH? vig tﬂﬂﬁ?‘,’" @n@of%’ B Srsedg,c'al\{/\lg%h'éggd\ﬂ th water and dried, to give
the product as a solid.

The prodyct was suspended., i |¥e 3116 nmade aci dic
wi th hydr ocHExgmBle 2% breparatiqy ¢i.O;cc-bluarghenzylegsmethyea-UGHANYQe-25 - a1 hour
The or gani ¢ R2gansdivaminolpyadele Sedpyamiding (84008 que was stirred with a
m xture of MeOH EtzO for ¥ 1

NTRYTR N Ry

| >
Me0z8” "N” “N” 0 e HNT N7 TN S0
CH, CH;
15 o

A mixture of sulfone 8 (0.35 g, 1.01 mmol) and 4-amino-
tetrahydropyran (Combi-Blocks - vendor, 0.35 g, 3.47 mmol) in 0.3 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture
20 was cooled, poured into water and extracted with ethyl acetate (2X, 50 mL). The

organic solution was washed with water (5X, 25 mL) and dried (brine, MgSO,).
Evaporation of the solvent and column chromatography (SiO,, CH,Cl,/MeOH -
95/5) provided the product which was transferred to a flask with methanol (5
mL). Dropwise addition of hydrochloric acid in ether (1M, 1.5 eq) followed by



an hour, filtered to give the product as a hydrochloride salt. Yield 0.358g
MP197-198.5 M5 (MtH) + 402 WO (12/ UG 1S9.L PCT/EPU2/ Ul1(1 G 135 Exanpl e 95:
Pr epar at ivpg 09he@9{ 2, 4- Di f |l uor ophenox )-~- 8-ethyl -2-(tetraprdrDsdéd ray
n-4. -yl am no) pyridor 2. 3-dl pvri mdin-7(8H)-one: Step A: Preparation of ethyl
4-et hyl am no-2-nethyl 5 10 thiopyrimdine-S-carboxylate i i N~i NC ~ N
OO OO To a solution of 25g (107 mmol e) et hyl

4-chl oro- 2- et hyl t hi o- 5pyri m i necar boxylfate in 250 m of tetrahydrofuran
was added 47 ml (337 mmole) and 43 nml of 70% et hyl am ne sol ution (668

mol e). The m xture was stirred at roomtenperature for 4 hours. Evaporated
to dryness, .t hi tef J i I ANRTE blvdd RAG8bpi 9/ Wwater,
washed tw cséﬁjl\?v{lléf%ﬁoﬁu@h&?gﬁgﬁﬁﬁﬁmﬁﬁ%ﬁagdw*gl%lg%fgz%, H‘gvaporat ed to dryness
to give thefilmoou(29%g,anaselspet. M el 3692MP1g 1986 p 281.65Cpar at i on

- 4-ethyl ami no-2- et hyl t hi opyrim dine-5 15 20 methanol NN~ O ~O~- NN~ OHA

sol uti on ofEtdmeplelby Prepatitioy lofi6i[ (o fldenwph Hob24-i m di necar boxyl at e
(24. 19, 1004yaed8kyélohd 8N Yaatiyslr £ ind i yirid % BEtone an ice bath to

0. To this solution was garefuyl |y added ] srﬁz { RQLEd oQs over an hour
l'i thi um al um num hydri gY@@lml e), one_hou r addition is
conplete water is sl Nadded .3 myT t eh M dolut onfof NaOH (4.3 m,

15%, then an additional 13%ml 5 WO (12/ @USQQ“PCT/ EPO2/ U11111~ - 136 of

wat er added, stirred for 1 hour. The resul g suspension was filtered, the
filter, residue washed twice with 100 mi of 8getrahydrfuran. This solution
was eéaporat ed under reduced pressure. The residue stirred with 150 m

Et20, filtered, dried. Yield 19.1g. Step C.' Preparation of

4- et hyl ami no- 2- net hyl kgﬁﬁﬁwg'tﬁtﬂﬁﬁgﬁzo%%éf“n@?}rfﬁ%%‘g@g%% N/ N~ OHN/

N~ H ~O To a sol ution pyTi m di ne-5- met hanol

(19.1g, , 9%minee}@dhdxAndiQ0Bas 0% .0dh@bl) o 03BAD N €-abyldipatoliiigonef manganese
di oxi de. The resulting suspension was stirred for 20 hours, filtered

t hrough cel weeheatgetorl@i°@uier dhbouras Rbel raagiioremigtule WBGRRICH PAFPEY onet hane,
e T e hd B R0 195 e PR PSP o5 o
6- (2, 4-di | yo5opReRREYT S8l wad trhfisferred to a flask with methanol (5 mL) and

hydrochloric acid in ether (IM, 1.5 eq) was added dropwise. The organic

solvents were evaporated under reduced pressure and ether/methanol was added.

Stirring for 2 hours followed by filtration and drying yielded the hydrochloride

15 salt which was isolated as a solid (0.286 g, mass spec. M+1 =401, MP = 246.2 -
247.5 °C).

Example 26: Preparation of 6-(4-fluorophenoxy)-2-[(4-
hydroxycvyclohexyl)amino]-8-methylpyrido[2,3-d]pyrimidin-7(8 H)-one

o
N X NI\ BN
J —Z

MeS)\N/ N o P > H‘)\N NS0 F

] 1
CH;3

7

CH,

=

20
A mixture of 4-fluorophenoxy sulfide (see Example 8 - Step A,
0.4 g, 1.26 mmol) and trans-4-aminocyclohexanol (0.7 g, 6.0 mmol) in 0.5 mL of
1-methyl-2-pyrrolidinone was heated to 120 °C for 24 hours. The reaction

mixture was cooled, poured into water and extracted with ethyl acetate (2X, 50



met hyl thi o)pyrido j2, 3-dJpyrimdin-7(8H-one FF 1 ~ ~ -+/ ~/ ~i /0
F 510 W (12/(1Gt59-1 PCT/EP112/(111111 137 To a m xture of
4- et hyl ary,§ 93,6688 hy! t hi opyri m di ne- 5- car boxal ehyde (5. 0gpc2pd2dTi®l €) and
t he phenoxy acetate (6.0g, 29.7 nmmole) in 50 mM of NWP was added KzCO03
(6.0g, 43.4 mmole) and heated at 120. After 2 hours an additional 1.5g of
the ester was added and heated an additional 2 hours. At this tinme and
additional 1.5g of the ester and 2.0g KZCO03 was added to the reaction,
after an additional 2 hours the reaction was cooled to roomtenperature.
The reaction nmixture was added to water (300ml) and stirred for 2 hours.
« Filtered, an shed w r 8k niS il Medt¥dnel 27 9 M5
(M+H) + 350 %ﬂ% °‘|3?'\§A6t5‘lr;"§ {"gﬁl“%ﬁ%%?ﬁ”‘&‘ M‘?ﬁ %o\ﬁr Spheroxy) - 8- gt hyl'-2 15 20

(et hyl sul fM@gb}pygvaga(aaoﬁoﬂuhpyolwantdmdcHx(o&H)egra;dnyF(Sf(Dz,IGHZCQ/NIIG@I'EUI fide
- (8.79, 24.9 mole) was dissolved in 100 chloronetha e.and
3- chi or oper Y¥hmspridad the produgs wh ICthaS%"#ﬁB?‘gsc’%g kgdmeteie G xt ure was

stirred at Zx&ﬁ?gib)}oﬁ@?e;ﬂfd}{{o% %gﬁ@ﬂ?%f'ghn%mm% i} forseed ngsul fite

sol ution ( aqueous sodi um bi carbonate (3X)
75 m . Thestrigaford isak yielded theelsydrouhioritieiseld whidhoa4y iselattdas agokidivied. The

{he.sul f onch B hPILS et Brecyl hé%ﬁ&%@ﬁ?%&' '(twﬁhje‘i 31 Wo

| 12/11(~59-t 138 PCT/EP02/(I11 | C~

6(24d|f| PR "--f:" -
(t et rahydr o8-2iéthylp yrrdo] Apring ' 63 dJIOyrl m di n- 7(8H) one F\ \ O~\
~~N N'O ~ F J F
Nl A Nl N
MeOzS/I\N/ N Yo —_ W N/ l;l 0
CH, = bu,
OH
10

A mixture of sulfone 8 (0.348 g, 1.0 mmol) and trans-4-
aminocyclohexanol (0.35 g, 3.0 mmol) in 0.35 mL of 1-methyl-2-pyrrolidinone
was heated to 80 °C for 30 minutes. The reaction mixture was cooled and
methanol (0.2 - 0.5 mL) was added with stirring. The product precipitated and

15 was isolated via filtration. The solid was transferred to a flask with methanol (5
mL). Dropwise addition of hydrochloric acid in ether (1M, 1.5 eq) followed by
stirring for 30 minutes yielded the hydrochloride salt which was isolated as a

solid (0.233 g, mass spec. M+1 =383, MP = 229.5 - 230.2 °Q).

Example 28: Preparation of 6-(2-fluorophenoxy)-2-[(4-methoxycyclohexyl
20 aminol-8-methylpyrido[2.3-d]pyrimidin-7(8H)-one:

F
°~O N T
|
'//N*N,lld o)
A CH;



F\\ O~\ NNNO~F Anmxture of the sulfone (6.0g, I15.7 nmmole) and
4-am no-tetrahyropyran (5.0g, 49.5 nmmole) and 6.0 ml of NWP was heated at
80. Aftenydohessocool ed to roomtenperature, added 12nil OPCMﬁﬂ?ﬂ q‘;}d 24ml
of water, stirred for 1 hour. The suspension was filtered d

water and dried. The solid residue was suspended in MeOH (60 m) and
hydrochl oric acid was added (1.0M 1| Et20 | equivalent), the m xture was
stirred for 1 hour and evaporated. The g¢olid residue was stirre with a

m xture of MeOH/ Et 20 for one hour, filtered, washed with ether, and dried.
Yield 5.99 MP199.1-205.9 M5 (M+H) + 403 Exanpl e 96: Preparation of

GEE T B e e ST
e

FJF\\ J% %KT‘ ]py” of the sul fone (see exanple 95 for

- preparation) (0.50 Q) -u and

trans- 4- am no- 3- hydro?t-jlet [aop ra (”6*@ m@see fol | owi ng

ref for preparati omos(ay rquis, Robert Wt gbh~ ¥ em (2001),
44(5), 725-736. (b) (ibbl¥ Andrew D et al PCT Int.&fppl. (1998), 74 WO

112/0l ~s9~ PCT/E P112/(11 | IC 1 . Mochal in, V. B et al zZh. Og.
Khim (1971}, 7(4), 8@5‘“8}‘”3Pf\S‘éfQ‘?E%c@%grrétlﬁﬁll"m@)ﬁ?ﬁré?%‘(11‘ i none was heat ed

at 10 LoD 1 &tk y\ﬁﬁ te (15 n)
was agded a@gﬁél%hreg%] 2%? ﬁtp(l)n vvaés” ﬁ}as em%gﬂ%Q?}ﬁ%5§S%% m.), brine
and t hen drwedhdatdd$04p0 °EfapdT Adire Thefreddtiien mismke/ens canieteto ro@duced pressure

and col um chr omat ogr aphy (CHZCI z/ met hanol 97/ 3) afforded 120ng of product
(npt. 174. oemperagirg)eviporagu ypder reduped prassiye and purifisdbyelumpn of

6-(2,4-Difl 3E
di met hXl - but'y 8a82&§39§¥§10t2'héﬁ§¥-&% 0@5%5) BFlaf:tlor}slcr%nt mn?prc?rclhé?t 10 Step A
Pr epar at i onwerfc céﬂimﬂmmiea&apmathmo yiekit(a20 g obthe pwdume This wds takefio ~' 1' 1 A

m xture of 4- h dr oxy- rEt hyl - 2- pent anone (10.0g, 85.7 nmmole) and 1 S
hydr d¥y1 ani HEed V&Pé‘%ﬁFe@ de (22.17 g, 343 mmle) in 90 i of water was

stirred vi o d sl ow
over a pel’?%it ;;Pﬁ 3 %512; th ll% herby |c§{(g%§?@%b%ymgﬁ3mn’%l e). Af%/er

3 hours the're vvas ex racted with ethyl acetate (3X, 100nt),

dried (MyS04) andwguapor aked. updet reduced lpressure e the product as
an oil. Yield 20 1%(25 ] B ar.a-t-l_en A Tp- % - pent an- 2- of
HH-.-.~ H OH\OH "W U 18559~ PCT/E oxi me (11.2g,

85 nmol e) was di ssol ved in 189 m of ethanol) to t hi SC"WaS added a slurry of

Aler 6 hours the reakbRO GHPBOVEE R 1 e Lo Eh RN R 7 P

evapormat ed jqhedidMixtive o&i@]l{?& rﬁ‘ﬁatélfl)mg 2.70 @bl PandGoBiutt BydréxidP(eplar at i on of
6- (2, 4-Di fl uoro- phenoxy) - 2- ( 3- hydroxy 1,

3- di net hyl - put-30 mmalb)n metwhym-gw wapadded pyamigipr A(BkTapee Blgd, F F i\ \
O 1\ =1 V9599 b.55 Q1) ind rdetnyt %aiad (0.065 mL, 1.04 mmol). After stirring at

50 °C for three days, additional silver oxide and methyl iodide (0.98 mL, 15.7

mmol) were added; the temperature was increased to reflux and the reaction

20 continued for 2 weeks. Following this time period, the mixture was cooled to
room temperature, evaporated and purified by column chromatography (SiO,
CH,Cl,/MeOH/NH4OH - 90/9/1). Fractions containing product were combined
and evaporated under reduced pressure to provide the free amine. This was
dissolved in methanol (1-2 mL) and hydrochloric acid in ether (1M, 1.0 eq) was

25 added. Isolation of the solid via filtration, rinsing with ether and drying provided
0.030 g of the hydrochloride salt (Mass spec. M+1 = 399, MP = 135.0 -
145.0°C).



SNi O~FHONNIiI OF OHA mxture of the sulfone ( 1.0g, 2.7 mvle),

t he 4-am no- 2- hydr oxy-2nethyl 10 pentane ( 1.0g, 8.5 nmmle) and 1.0 ml of
NMP heat gglo@bn@Qf Or 2 hours. The reaction mxture was copbﬁﬂmfmqo(added to
water, extracted with ethyl acetate (3X, 75 ml), washed wth water (6X 75
m), dr| ed (MyS04), and evaporated. The residue was purified by col um
chromat ography (Si Oz, CH2C12/ MeOH 95/5) to give the pure product. The

resi due was suspended in MeOH and 15 acTé@ified with hydrochloric acid
(Et20/HCI, 1.0M 1 equivalent), stirred for 30 m nutes, then evaporat ed.
The residue was stirred in a m xture of nethanol/ ether for 1 hour,

filtered and driedol PreBhufiot BE6PI AYOHIERXS) BitdiRyISOl [1dmevh! d 818 g MP
158. 9- 1b1, "™ N i1 n@fo}pQri NGl ﬁ‘ucﬁ GYgRLREedure and resol ving

the amino arcoRot=PH Step o use I Tep C nay al so be prepared:

- 6-(2, 4-Di fluoro-phenoxy) - 2- (3 ydroxy,ﬁ d| met hyl - but yl am no) - 8- net hyl
-N

8H pyrido[ 2, 3-d] pyri mdin-7- oney andy

6- (2, 4-Di f1 uor o- phenoxy) - 2- ( 3- hy I met hyl - but yl am no) - 8- et hyl
25 8H pyrido[ 2, 3-d] pyri m di n-7-one. V\DC'(312/ I 1G-59~ PCT/EP(12/1111UC 14l
Exanpl e 98: Preparat| on of 6-(2,4-difluorophenoxX)-8-nethyl-2-(3-h dy
roxytetrah ~dro-nyran-4-ylam no)pyridof 2,3-dl pyrimdin-7(8H)-one: 10 15 20

F A\ 50 1 \gEhidSPre m%t%n@éﬁeﬁzy%eﬁylﬁzﬁeﬁmﬂ"yléarbarEatk«l NNO(,OCH3, OA

m xture of sulfone'5 (0.7 1.4 mol

traps- 4- am no- 3- hydroxyte ropyran (0.33 HBST@n(see foll owi ng ref
for preparation: (a) ﬁ_%hobert w 'g > (2001 ), 44(5),
725-736. (b) Gibbl drew DeT ar P nt . Applo (1998), 74 pp. (c¢)
Mochalin, V. Bet al Zh. Org. Khim ( 1971 ), 7(4), 825-8). in 2 nL of

1- et hyl - 2- pyrrol i di np@éowe%ohmahed 4a4miho01 Eénfzglpxp“bﬁldine'l(he.ngeam.Bon m xt ure
was cool ed, ethyl acetate was added. The organic solution was then

washed wi t hmwmﬂ)eﬂrnd(ts%hYQGUﬁﬁ_@lef’rde}@éﬁmengSéQ‘? HFBRMATIHAG Y AShe sol vent

and thin la hr ggﬂ%{ ﬁ.%ﬁ}& faf 8df9% & 9 of the
product . %‘E{ %enzco}'fﬁr@%lggﬁ I'c aC| %ﬁéégvﬁz liea[c}gl val ents) gave
the salt \/\M&hmv\/&s slidhlatreteetdatandredctmadempexgtuwwasﬁe;g betwedn Si°CeniddOoduct

(nmpt. 226.4-227.7 C, 405 ngl e .99~ Preat:he\ratl on of
6-(2-fl uor oﬁeﬁggryt)‘lcgdc#m?gmq?aqraglﬁﬁy g FeActign mixture was allowed to warm

am nol - Jog%ﬁrt%:lg@&%n& glhpﬁr'fg?l\ﬁ’\lifbgs( Fhe Q&Qerﬁ ahd Volatifeswere M202S N N O CH3

HO F O ~ H
removed under reduced pressure. Water (500 mL) and ethyl acetate (1.2 L) were

then added and the reaction was partitioned between the two phases. The organic
15 layer was washed with saturated aqueous sodium bicarbonate solution (2X, 150
mL) and then dried (brine, MgSO,). Evaporation of the solvent yielded a tan
liquid which was purified via column chromatography (SiO;, EtOAc/Hexane -
30/70 to EtOAc - 100) to provide 27.8 g of the amine as a white solid (mass spec.
M+ =324, MP = 79.1 - 79.6 °C).
20 Step B: Preparation of benzyl piperidin-4-ylcarbamate

©/‘NC>—“\L|/°\Q —_— mo—ﬁ\'g,o\/@

The benzyl amine (27.8 g, 85.7 mmol) was dissolved in 400 mL of
methylene chloride at room temperature and 1-chloro-ethylchloroformate (25.4 g,
178 mmol) in 50 mL of methylene chloride was added dropwise via addition

25 funnel. After addition was complete, the reaction mixture was stirred at room



WO (12! 0G 459-4 PCT/ EP(12/01101 142 A m xture of sulfone 2 (0.05 g, 0.142
nmol ), 3-am no- 5- hydroxy pyrazole 5 10 15 {0.017 g, 0.0172 mol) in 1.0 m
DMF was Reghsghikey 65 C for 42 hours and cool ed Evaporati opcpfpbfAf 0! vents
yi el ded a r esi due which was purified via chromat ography (Super

Supel cl eanT"" LC-Si SPE tube, 6 nL /1 g -CHZA 2 to 4% MeOH CHzCl z and

M5/ HPLC- (0. 0013 g, nmass spec. M+1=369) Exanple 100: Pr~aration of

6- (2-fl uorophenoxy) - 2-f (pYridi n-2-vl neyhyl)am nol - 8- net hyl p~rri dof
2,3-deYrirridin-7(8Irone F\ A\ Ol \ Me02SI -NNOI CHB N FN \ \ O1I \
N NN "OHIl CH3 A mxture of sulfone 2 (0.05 g, 0.142 mol),

4- (am nonet h O- eated to 65
C for 18 hotﬁ%ggrg%'ﬁeepoégmou Fgég?]?%rﬁ%&gig%}l%%eﬁ 3% rﬁ@v%c{i:t each HzO

and Et OGAc a;n@lssm%rahutrmmlbmmgmarshedmormhmn \ifl’dselcﬁb@éb:re\MS filtered
- through a plug of 0.5 g of SCa, evaporated and purified via Supel co
Supel cl eanTwith Et@’lsgf@]thQ%BE thgngooled 49 rqom-LEmPSTateres Remaora) | 2) and

MS/ HPLC (0.0 i

e o raacitn JoluffBE 9id® ng?ral}/éfw%ldrgd%%)%?fl the'¥ feﬁg.g-éeja%% 7 Skf-white

f5|D|mst Eyl —sbﬁdgma@@?bchh):gmhym 119015%9(2251?76)20} 6 (2 UL ol N o
uor o en0~ - ~Nnyri do 1.N-

\ ~p/ $ep C NPNPG"R?{@Z% brpgy ?me&% 4-ylcargamate

(1, 5- Di net hyl - 1H pyr azol - yI ) hyl am ne HCi H20 (0. g) 0.172 mmol)
was treated with 0. Q¥ I\/EO—l andd.eyaporat ed e am ne was m xed
with sul fone 2 (0. 05 Tlf4 in 1ml’" at b for 18 hours. The

cool ed reaction mxture was di I ut ed with 2 m_ each® H20 and Et QAc and

partitioned between tig proRcRBpsReidineN@0 g} 40¢ nwasl) hind triztedarhine ¢Lyh a pl ug
of 0.5 g MgSHA, evaporated and the resulti naw m xt ure, was chromat ographed
vi a Supel comBup@l simel) was disslwed imFid0mbef methylqneghlqrideatroem o 295

g/l_e {O[_Ié %HZ C12) cmp(:%tugg.Sl\&'thangﬁlfc?r&%iﬂo%e 43 GL3§9% AT %o AR%fPr eparation of

3- Di met hy! - hethgiheeioride Wab Bldedydrbpwise oi-a@dition funred opftenadditich wast h~nyr i dof 2
,3-dl pyrimdin-7(8H-one F\ O ~ --.~Me02S- -N N chB F”I\ \' ON~ NN
N O N~ H Creomplets, the feachgn n&wwa%!mdﬁm%ﬁeﬁmeéﬂwfﬁé 3 Boysey hel 5 H20

(0.037 9. 0,412 (Pl B S8l Rl luid BN J0GH e

evapor at ed. e am ne was mx one 2 (0705 g, 142 mol ) in
1nl DVF at 68.) afd drosqubBudisulution &h@dmbloe:d ar:feia(@tSM,rBiﬁmL)Jwes addeddi | uted with
2 mL each HZO and WO 112/ 11&2)29 1 PCT/ EPU2 C‘é144 Et QAc_and

part i 15 oned Theteaelian WaeParjionsH depyeen-Hpgtwg ?Scang A% RAUYREYS Y1 %Ped 5 10 15

removed. The organic layer was washed again with an aqueous solution of

hydrochloric acid (0.5M, 2X, 100 mL) and then with saturated aqueous sodium

bicarbonate solution (3X, 100 mL). The reaction solvent was then dried (brine,

MgSQ,) and evaporated at reduced pressure to provide 9.2 g of the methane
20 sulfonamide (MP = 148.6 — 152.8 °C).

Step D: Preparation of 1-(methylsulfonyl)piperidin-4-amine

Y H A
P NC>— N O — =N NH,
Y 5

The methane sulfonamide (9.2 g, 29.5 mmol) was dissolved in 200
mL of tetrahydrofuran at room temperature in a 500 mL round-bottomed flask
25 under a nitrogen atmosphere. Palladium on Carbon (10%, 2 -3 g) was then
added and the reaction vessel was flushed with hydrogen gas (3X). A balloon of

hydrogen gas was put on the reaction flask and the solution was stirred for 15



through a plug of 0.5 g MyS04 and evaporated. The resulting m xture was
chromat ogr aphed vi a Supel co Supel cl eanT"" LC Si SPE tube 6 nmL (I g) (CHzC12
to 2% Me (0.0266g mass spec. M+ 1 = 395) Exa 11106

Pr epar at %@5&;%2 f | uor ophenoxy) - 2- ~ f( 3-net hyI -1 soxang#E/E%%%lw
met hyl | am nol - 8- net hxl nyri dof 2, 3-dl pyrim din-7(8/rone F\ \ 0O \ MO S -N
N"OzCHSFN V\ OI \ N _NIl N ON-OHCGCHs

{3- Met hyl -i soxazol - 5-yl ) nmet hyl am ne HO £0.026 g, 0.172 mmol ) was treated
with 0.0172 m 1M KOH MeOH and evaporated. The free am ne was m xed with
sulfone 2 (0.05 g, 0.142 nmmol) in lnTL DMF at 65 C for 18 hours. The cool ed
reaction mxture was diluted with each HzO gd Et CA¢ and partltloned

bet ween t he hoygs (ﬁ?ﬁs%alyﬁﬁéd@t@d@ym%%l atlled 1hpagessany)r MaihYleRgy i xture
h t R |
(Gzaz o SHRBREGHE SHPRIEE iR s RN 1 oS TRereiithrayhl BT f 9)
2-d f 1- (H-gadxEnmtorgionef choduivents utenetudd (pRosswt iprovidoizy/63 £ of B
t hyl f2.3 di 8l 0] WO (12/(1(i-451
gECT/ éPI_P\ZI/“(%(E)%!{?fW ‘I?FirsnﬁPéfP { i%}&@ﬁ/g‘ fk%iir eBngeG)l n gi m I(a§I fashion to
sul fone 8) (sh ﬂep&u%@oﬁtﬁ%@-ﬂﬂ:@oﬁﬁ&lo&y} é%feﬂ{g{?l Ry ehemexyl ) met hanol (0. 038

g) O. 291 - &?@ﬁ(, t ours. The cool ed
reaction m{‘ ueivapéaa%%,},: ?0309 adr{jl?qgl oﬁbngf ¥l MeCH. The
resul ting preci p| tat e olbedfed and r\ ed S e 0 Supel cl eanT"’
LC-Si SPE tube, 6 nL u L ot Vb 2@\12 ' LC (0.0249
g) mass spec. M + deozm a Ie 105: 2~ Y °

1- (Hydr oxynet hyl ) cycl opent ﬂsl anunol - 6- ( 2- net hvl benzylc')’

8- met h~pvri dof 2, 3- dI pyy ik liebf 0Rone®.2 ¢,%.57 Ward - ¢\ Me02S N _N'O ~
HNNOCH3 HO CH3 A rﬁ[xturé3 o} s%nfoﬁ)e prep’ggnod) |nn simlar fashion to

s ) ot S S o bt 8 'S

reaclt 1®n mi‘f—rﬂP’i %é?é_"g[a rgleétﬂﬁ%f il nwaageﬂtﬁ@&%% %FEWWBES—“ ;I'he
™

(6 Spe | RS reHcliBh ikt ‘?%@féﬂeﬂdq’?)‘@égﬂp PO wANEIER, TP €0 0nss

g, mass spe@roddct piecmleﬂéal) andbxaanyllaecd 06 filGatidBe ke bolitk wis thansferred to a
1- ( hxdr oxyne h ~Cy

en n -8 20, .. . .
met hyl uyri défsk Wi P?ﬂ#&%ﬁﬂ Bropvisaddition; of hydrocploricpacid ijieety Me02S N N O

~ HI 1: o%/d(b}@tn%% 1aEd trielydir ﬁﬂaln%lélﬁt Jvﬂ{%h/%ve{y xture of
sul f one (prepare§ |qnygsnlm | a fashléﬁ to suyfor(lze (0 g, 0.152 5 10
15 isolated as a solid (0.143 g, mass spec. M+1 = 448).

Example 30: Pre aration of 6-(2-fluorophenoxy)-8-(4-fluorophenvl)-2-{[1-
methvisulfonyl)piperidin-4-yl]Jamino } pyrido 23- imidin-7(8H)-one

feeacliiioB e O

9 <

F F

20 A mixture of sulfone 11 (0.2 g, 0.46 mmol) and 1-
(methylsulfonyl)piperidin-4-amine (Example 29 - Steps A-D, 0.112 g, 0.62
mmol) in 0.2 mL of 1-methyl-2-pyrrolidinone was heated to 110 °C for 1 hour.
The reaction mixture was cooled and ethyl acetate (40 mL) was added. The
reaction was transferred, dried (brine, MgSQO,) and evaporated to provide a crude

25 product. Purification of this via chromatography (SiO;, prep. TLC plate,



15 20 25 mmol ), (1-am nocycl opentyl)nmethanol (0.033 g, 0.291 mmol) in 1 mn
CHCl 3 was heated to 65 C for 18 hours. Another 0.020 g of

(1-am noGyglyopersy! ) met hanol was added and the mixture heréf,lép@%m@(ﬁ, C for
18 hours. The cool ed reaction m xture was evaporated, followed by addition
of 1 mL MeOH The resulting precipitate was collected and purified via
Supel co Supel cleanT'" LC-Si SPE tube, 6 nL ( | g) (CHzZC12 to 1 %

MeOH CH2C12) and MS/ HPLC (0.0345 g) nmasggspec. M+ 1 = 365). Exanple 107
N-f6-(2 4-D fluoro-phenoxy)-8-net hyl - 7- oxo-4a. 7, 8, 8a tetrah~dro-nyri dof 2

3di pyrim di n-2-y||-N—(tetrahydro pyran-4-yl)-acetanide FOi \ \ ONNNO
FHI CH3 OOLTI3 A m

6-(2, 4-dif| E@%ﬂﬁéh@@y}@%&?ﬁwedﬂ selarign pad 6vaperasop IRdsnFPAES o) pyr i dof 2, 3
-d] pyrim di reZ{u%’%leﬁﬁ theEFF @ Rhige 2Ris grohth Was cﬁss@Vvemhkthylene

: NN—dllsopr am ne (0.498 g, 67 nmL, 3.86 mmol) in acetic anhydride
(1.42 g, alﬂonﬂe, arﬂcﬂx;@lrmmm mlnméma41mla)wgs7add@dff@uo‘@edrbws The

vol atiles were ey at, 60, Cto vi de t. hj kre i ch was
di ssol ved iFF“E‘“ﬂL hReemiside Spie e SIS Rl "I“P“rS? 4 o was
added & nL XALK P& M-Al Bing, P LoPR4 atpsecyf 53- 55 C. This mixture
was all owed to Eool to anbi ent terrperature over 18 hours. The resulting

sol1d was fﬁkaﬁlf,@cﬁlawe;%m%m L 2-Aliork; l?erﬁﬁ@% o1p1. hexane. The

rinsed soli N, g deefl ux for

m nut es. Af lglflg]g%w an ?eH. te%er%@&gr%eagt he sturry :x)/vas filtered and

the solid washed with hexane CF WO 112/ pG~59 1 ERO02Y 0110G 147 and

dried under vacuum ( @ss spec. of\/l”+1 ~ @l 85. 3 186.9C).
Xy )< 8- met hyl - 7- oxo~

Exanpl e 108 Pre~, ajatd 4- af—>6- (2
8- di hydr op~rri dof 2 3 dI pyr md|n 2-yl | am no) pi perldi -1-carboxvlate O F F

'\ OV ONNN\V N O~\T~5~HN;[] N\OMO2S NI /\OCH3 CHy A mxture
of sulfone 2 (1.0 g, 2.86 mml) and et hyl 4am'n0110 15 20
plperldlnecarboxylate (0.98 nL, 5.73 mmml) in

- et kg1 - 2- pyrrol i di nevmixtars of spifenedl 00- (2’@9f7dmn21)ﬁﬁﬁrls and then poured

|nto wat er St g_ggm er ery gr hoyg. Filtration
fol | oned by &yﬁt anygg)Qfg "{ nﬁ‘e amptrlle:%) S?ag:‘#tA o]jngozfélgh?s pr oduct
{0.050 g, O.dhdl) mr@u)mm\@smws}qlw%mmlmmmea&dm 2101 farchdwywr ochl ori ¢
acid in ether ( 1 M 1 eq) was added. Isolation of the solid via

filtration, Thelreastion moxturs was mlmqnﬁeé’tméﬁetaﬁMQjF%ﬁgd Way (Hbald. 038 g of

the desired rod t he .h ) .
Exanpl e 109 @%‘% a??'SﬁeaSPO% ’g(ﬁ&l ‘gésr[gﬁ%eﬁ']gg%@%m tﬁ(ﬁ&f)’ é(r§§nd5th€f

f (1benzyl 5U|aﬁ9€6ﬁ's)5}’éﬁ5v'a§iﬂx@c‘eﬂ-ded’ Mha @t gaal oiyyérdeds2héh @khqmy(ronm MMgSG(8H) - one:
Step A1 Preparation of 6-(2 fluorophenoxy)-8-methyl-2-(4

pi per i dyl amandepsporaied  movideycrudedrpdugt.gRynfigagon of this with
chromatography (SiO,, prep. TLC plate, EtOAc/Hexane — 80/20) followed by

isolation and evaporation under reduced pressure yielded the free amine. This
product was dissolved in methylene chloride and hydrochloric acid in ether (1M,

20 1.5 eq) was added followed by stirring. The hydrochloride salt was isolated as a
solid via filtration and drying (0.27 g, mass spec. M+1 = 474).

Example 32: Preparation of 6-(2-chlorophenoxy)-8-methyl-2-{[1-
(methylsulfonyl)piperidin-4- Vl]amino}nvrido[2 3-dipyrimidin-7(8H)-one

“II@ — QAYI@

MeOzS

25



WO 112/ U(i ~~9.1 148 PCT/EPW2/ ()ITU O* FFOi "Ni \'\ O~\ HNi \' \ Oi /
~~ ~N~NNOHNI OCH HCH A mxture of the free base of ethyl 4-{

[ 6- (2-f ] upHeRhaseaxy) - 8 net hyl - 7- oxo- 7, 8-di hydr opyri do[ 2, 3pglp¥édgThdl N- 2-y!
] amno } piperidine-1 5 carboxylate (0.500 g, 1.13 nmol) and
iodotrinmethylsilane (0.32 m, 2.27 mmol) in 5 nL dichl oronet hane was
refluxed. After 4 hours, additional iodotrinethylsilane (0.32 nL, 2.27
nmol ) was added and the reaction sti rreg at roomtenperature for 3 days.
The reaction was diluted with nethanol and evaporated, with the residue
taken up in a nmethanolic solution of sodium 10 nethoxide (0.5 M 9.1 nlL)
and re-evaporated. The resulting solids were washed with dichl oronet hane
and dried in vacuo toAypiatye shelfege 61021 Ofadnmel apd de ani nopi peri di ne.

Step B: Pre ) 3- I
- benryl sul foﬁ%tﬁ%l%%gorn:}d?ﬁ)egﬁl 4@#%%@?%23(2, ﬁ%;%/r?q% d%ln 7(8H)-one O F
HN NI\ \ Gumol) in 0:2-MINA 1-inefRy)- 21pyh‘odlﬂlnoné3wés héabédo OO BIhGus. A ni xt ur e

of am nopi peridine (0.12S g, 0.338 muol), sodium 20 carbgnate &0 072 g,
0.677 ol )Thamcmmeﬁ@@mwmk%m Wt'@éo (@ mjspwap added. /Be PROERSL in 4

di chl @r onet hane. E{’pﬂg The reaction
m Xt u%e wasP rﬁﬁllpi't\,\@ Eé WaE agéndn‘rl%ﬁrorm ﬁa%géqéggﬁ%é&%?m(&v NH30H -
95/ 411). Theith@hdiRahol (mu) onsopuﬁgeeadﬂam ofe@dfmﬁlocxo acidrih etiee(lMnH&r r educed
pressure to provide the free amne. This free am ne 25 (0, 040 % 0.078

mol ) was de@dellowed byistiming viekdesiths Bydrachondosali ety waveRladias 2w o
112/11 G-s9. lﬁﬁ@ﬁ%‘é ﬁq/agg %{%?llﬂ+}4‘g idin ether (1M 1 eq) was added.

| solation o SOl tratio followed by rinsing with ether and

?R/)IQ Eglg(r)ogtdedo 3 of. tho? ér 51%[,9‘;“0%5:% n?&h&l@ﬁydr ochl ori de sal t

6- (2_]& hoxy (methylsy peridin- Q}D yrimidin-7(8H)-one

benzvl sul fonvl ) p~eri d| nv-4-vl |l am no 1 pyrido f 2 3- dI p(yrl m di n- 7( 8H) - one:
Step A: Preparation ofy ® y-4-1] ugr -2

(4- plperldylam~zogops\prjlk § yirimdin- < o\ ai\ O _NN \ \
O\ HNN\\ O\ ¥ FN.ONNNOHIHlO ICIeBAmxtureof et hyl

4-{ [6-(2, 4- dlfluorophenoxy) 8-nmet hyl - 7-oxo0-7, 8
dihydropyrido[2,3-d]pyritnidin 2-yl]am no }pi peridi ne-1-carboxyl ate

(Example 70, 1.0 g, 2.1 St (2.43 g, 43.2 mmol)
in 20 nL of 15 ethano vvas rgfﬁﬁgpp@aﬁﬁ@h@gm@w)%ggr which 0.5 nL water

was added apgeth§fshianylypipdridired-afrine @xatriplr220StepsAsDb@164 g, 92por ating t he
react iSOn VO|rrl11mrr(')sl) in 0.2 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C for 3 hours.

The reaction mixture was cooled and methanol (1 mL) was added. The product

precipitated (3 days) and was isolated via filtration. The solid was transferred to a

flask with methanol (5 mL). Dropwise addition of hydrochloric acid in ether

(1M, 1.5 eq) followed by stirring yielded the hydrochloride sait (0.2 g, mass spec.

20 M+1 =465).

Example 34: Preparation of 2-(cvclopropylamino)-6-(2-fluorophenoxy)-8-
methylpyndo[2,3- rimidin-7(8H)-one

oo K, 7@ . aJOXX T@

25 A mixture of sulfone 2 (0.35 g, 1.0 mmol) and cyclopropylamine

(1 mL, 14 mmole) was heated to 60 °C for 8 hours under a nitrogen atmosphere.



under reduced pressure. The residue was taken up in 100 ml water and

chilled in an ice bath before acidifying with dropwi se concentrated HC .

The aci di solution was extracted with dichlorone bef ore

bei ng rezvg %W&fq?h;ed wi t h sodi um hydroxi de and re- extractie)gfia/lﬁoi(%m6

di chl oronet hane (2X). The organic extracts fromthe al kali ne aqueous

sol ution were conbined) dried with rragne5| umsul fate, and dried in vacuo to

yield the am nopi peridine (Ml = 414.1)¢ 81 wo 112/ (1 ~ns9-4 PCT/ EPO2/111 |

(1C 150 5 10 15 20 Step B: Preparation of

6- ( 2- et hoxy-4-t | uor ophe~i oxy) - 8- net hyl -

(((1-be~ izyr[f.:dyea@iw|n)1ﬂiu®ewiadi:ml'ed4eyipbaarémoddbyrédﬂmé&pﬁésm]repymd purified- 7( 8H) - one

o~/ 1 oo~HNi \\ O~ ~ O ?{g 6é\lt;rh M~~O/ FHH

CH3 CH3 A p‘ﬂ???@ﬁ‘"&hfc{%O%We(S&!)bﬁqxa? tQ‘@C 1869 ‘I¥8f) was taken

- up in 2 nL | ) and
U{Hfsgnyf!& H{]ﬁ’ﬁ%@?@ﬂ %1} Senfeli 44 ﬁaerélbé?fame 1 (sQeq? §2s ddddd ahd4hemo

a-t ol uenes 085 i, and stirred at room
t enper at ur ereh@ionWashdrred for‘BIOemmems tIsolation &f the eolwhsla gutratianeahdislyyiogl urm

chr omat ogr aphy, (Si 02, 95/ 5 i

conbi Aed anlfo¥igre tehydras og Eé‘f %Eﬁﬁé%‘? MEQQ}?Z %ﬂ H}@? «ﬁ?ﬁe&r ee anine.
This free am ne (0. 0769 0140 mml) vvas dISSO oI (1-2 )
and hydr och:ampic ae: -3"1' aHomg .- 3 »,!'- - "

under r educmgdthylpysd i ’ et her,
filtration, and dryin prowded 0. A sired product as
t he hydrochl ori de sal CﬁEm oreparation of
6- (2- met hyl - 4- f | ud¥PBp héjndzki y; 87 mé’thyl 2-1 f(1Ben?~1% quon~

ni ueridin, _y-4- yIIam nol p2ti do~2, 3-dl pyri mi di n- 7(8H) one Step A
Preparation of

6- (2- et hyl - 4-t| uor ophenoxy) - 8- net hyl - 2net hi/fl t hi o) pyri do 2 3-dJpyrimdin-7(
8H)-dfle O CHs CH O mm®MOK4ﬂu®®h¢nmy@u one (sed EXANPIRE -~ MeS NN OF

CH3 CH3 25 O 112/ 1 of
4- et hyl am ﬂg’ Hﬁ% Wh ?ﬁlﬂ(’pﬁgyﬁp‘?%étgr%roxatb@ %ﬁéo;l;?lﬁ ?%ﬁtgn descri bed
in Exampl e §ep(a/- B, @4 3926nmm hncafyudpehtwixmaemmh @Hzm gprmohenoxyacet ate
(prepared as |n Exa ﬁ substituting 2- math quoro%?enol for

2-f 1 uor ophemaiol) m(Oﬂmg(g‘l -Bothyl-Apyrrpli IMOBQWM_ epedtoB0 G BhoUSyr r ol i di none

dded b
hoat od to 13be EaRH Br 2 gagid aiderbori MLk g e RGRAR T O 7 70

ol )1snas ageerpitarth hid w$§1SBQst;@ﬁ1tﬁa&1bﬁr The selid Wadrinsférhel toadlik on was
cooled to roomtenperature and water t clg)hy s added, The su}sMengl on was
1R

stirred for withimsthanot (femLaxPrapyt secadgi ochlosicaeid 1(’2‘50“( onbi ned
extracts 10 wer ﬁ%w@ft%ﬂl%g Y}@Hgﬂe lﬁﬁ?&ckﬂ&‘i’d ht{b?hgg c‘NI#Pd Wi th

magnesi um sE] evapor vacuo (10 1 g) was
washed w t h=egsBy| ether and ethyl acetate, then dried |n vacuo yi el di ng
2.3 g of the pure sulfide (mass spec. M+l = 332). 15 Step B: Preparation of

6- ( 2- met hyl Eﬂamlelyeprp@ 12 bty RbdTRGO M6 S Albepinaryy-Bdo( 2,
3-d] pyg i M di sz -one

;
[\,(I(j I Q,L/TI@

Me02S

A mixture of sulfone 3 (0.2 g, 0.57 mmol) and cyclopentylamine
(0.146 g, 1.71 mmol) in 0.3 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C
25 for 4 hours under a nitrogen atmosphere. The reaction mixture was cooled and
methanol (1 mL) was added. The product precipitated and was isolated via

filtration. The solid was transferred to a flask with methanol (5 mL). Dropwise



\ Ol / F MMS NNOF M02S NN CH3 CH3 The sulfide (2.3 g, 6.9 mmol} was
di ssolved in 100 nL of nethylene chloride and 20 3-chl or oper benzoic acid
(77% 3. y@028856 mml ) was added. The nixture was stirregcpipphORihe
tenperature for 2 hours, then poured into aqueous sodiumsulfite solution
(10% 100 nL) and stirred for 2 hours at roomtenperature before
partitioning. The organic |ayer was washed with hal f-saturated aqueous

sodi um bi carbonate solution (3X, 100 nLB} dried with nmagnesi um sul fate) and
25 evaporated. The resultant solid was stirred with ether for 1 hour and
filtered to yield the sul fone. WO (12/0GtS9.1 152 PCT/EPO2/ O 11 OG Step
C. Preparat i ofh dﬂ?&d%ydmdquétl\é?r(ﬂﬂhﬁB%)’?o‘ll%w@'&'b?)éh yielded

(4- pi peridy amnoprldOJ 3-dJpyrimdin-7 o" C|§ cH '\ O\ HN
N\ \ O\ ithehyd©chlonde alegdl05 g, nRSNSmCCMFrlC' 3545)CH The pi peridi ne et hyl

~ carboxylate (prepared fromthe sulfone descri bed in Step B and et hyl

4- am no- 1- pEganpldi3ie Peepabmonlofit 2 (b ! fescri bed in exanple
70). was |S@F&M@Mﬁdmh7(emdﬁe salt (rrp 184 0 210.3 ¢. 1.03 10 g
of this ethyl carbamate (2 26 rrm)l) and potassi um hydroxi de (4.81 g, 85.7
mmol) in 60 m ethanol ed for 3 days and evagorit ed in vacuo. The

resi due was di ssol ved |n a eo hy_d.L_o_c_hI oric a JI extracted with
di chl or onet hane (2X7°25t Kert cli [Yed in an FCe-Da kal i zed with

sol i d ssodi um hydr oxi de. Thcé’ resul tant oily preci p| ta@me was decanted and
washed wi th 15 net hanol and di chl oronet hane, dried w th sodi um carbonat e,
and evaporated in vacuo to yield 0.550 g of the desired piperidine. Step D
Preparation of 6-(2- ”Nx‘ﬂ%dturﬂn?k&lﬂfrﬁ@'(@m@l) 183mfahblyhnc2blﬁtylarmne

j (1-ben, zyl sul f onyl ) pi peri di -yl Jam noJpyrido j2

3-dJ pyrl i d(&ﬂlﬂ(glﬂ)lm@bn&-{ mL ofH-meikyl-21pyrrolislinone washeated£a 65°C \ o1 \ -~

0. 326 mor) foragdionr AP histusayay ol aS uRhahPieLl R, 519 (0 12> O

chl orjde (O0yQ9QddEd-anfl a%%éclﬁﬁtéff&in)adl mh@?mduéil wh Wﬁmtvhﬂneams stirred at
room tenperature for days and WO 02/11G ~59-1 PCTJEPO2/ (II1111 153

purified bydxssx)lmrhxnchctbM}an‘t)ghlapdﬁ/al(davaﬁora@ﬂp@ﬂq/fm@d possusg to Yigld col umm

fractlons and concept.ra under reduced pressure to provide
%"F‘L&f& e RETS +118§3§>,

the free a
et hyl acetate( :
| solation o Xe.s

vacuo provi Hgt K9] 4y 31HDYIHE S5
——
Mﬂozsj\n @ Ho\/\ /‘\/\/(I \©
&u,

0.353 mml) was dissolved in
cWas added.

15
A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-aminoethanol
(0.015 g, 0.2 mmol) in 0.2 mL of chloroform was heated to 65 °C for 12 hours.
The reaction mixture was cooled and the chloroform was removed via
20 evaporation. Methanol/water (90/10, 1 mL) was added and a precipitate formed.

The product was washed with water, dissolved in methylene chloride and
evaporated under reduced pressure to yield the amine (0.027 g, mass spec. M+1

= 331).



Exangl e 112: Preparation of 6-(2,4-difluorophenoxy)-8-nethyl -

(N~met hyl sul fonyl )-1 3-di am nopentane) pyrido f 2,3-dl pyrimdin-7 (8H)-one
10 Step Aj sation of 6-(2,4-difluorophenoxy)-8-nmnethy .
(car bobeﬁygﬁgﬁe‘?fﬁ, 3-di am nopent ane) pyrido (2, 3-dJ pyrlk)rCn%}PﬁM“?( -one
F OG8~~NMN!~O1 / F---r OSulfone 5 (0.47 g, 6.4 mmol) was di ssol ved in
anhydrous THF to 15 which was added N - (carbobenzyl oxy)-1, 3-di am nopent ane
(Org. Prep. and Proceed. Int., 30(3), 3¥¥-348 (1998)), (1.52 g, 6.4 mmol)
and stirred overnight at 23 under nitrogen. Concentrated under vacuumto
give crude oil that was dissolved up with dichloronethane washed w th

saturated sgo pog?é CReBRBRFor BESHRA LR IRBIA NG MSO4) . i Ler ed
and concentTdrl Lve CIO0E 2IE.ar [ WirCh was chromat ographed on silica
gel el udi ndREHY! ronethane to give 0.657 g

© 6-(2, 4-di fTuor ophenoxy) - 8- met hyl - 2- (N
{car bobenzyl oxy) - 1, 3- Tm\@ane_)_pyu do (2, 3- ™di n-7 (8H)-one
(mass spec. Ml = 884 /[ OG. | S9~ 154 Step B:

Preparati on of 6-(2,4- d|fl:ruorophenoxy) 8- e hy*f 2 éd\|~
met hyl sul fonyl ) -1, 3-di am nopent ane) pyrldo Q2 3-dJ pyrlmdln 7 (8H)-one F \
\ O~\ NNNO~FI CG-BNO OF | ~\ NNNO-~ F I OO ~S~ ~N

(car babenzyl oxy) - 1. APt HHaH f§°r?B¢}§$‘a7‘¥ %ma] shioonit a%eelﬁla one (0. 65
g, 1.2 molg ovﬁméﬁﬁﬁ'ompﬁcﬂoﬁ&o&ﬁwa héiiéh @65 ICefbr fighodrshTheat 23 C

under hydrogen gas. Filtered and concentrated under vacuum Residue
di ssol ved upaoAIohhmxmrﬂWasjcdedmxdnhe bldnefema westeneaied gia eMapom@iorndded

pyridi ne ( t hanesul f.ony chl ari.de (.0 70 0.86 mmmol )

and stirre e@ah‘égmtm{%éoﬁﬂ@ﬁe g&ﬂagﬂd’ %ﬁ?B‘ﬁﬁ? ng ro’Hgl fica gel

el uding w t\baslwa/ghea?mﬂw:cﬂ His§H) ¥ dih Qe Y1eechlGtidd 4@ edapotdied under

6- (2, 4- di f| uor ophenoxy) - 8- et hyl - 2( N - et hyl sul f onyl ) -1, 3- di ami nopent ane) py

ri dofl@, 3- d]regyced preassure T¢ ma)dtbnemm (@Wﬁmmmmm@élﬁh ‘éﬁ‘)hydr ous ether and

converted to hydrochl ori de salt (mass spec. Mtl= 468 mp 178 6-181.2 O
it Bte mﬁmor y

e B gl bal dehvde
N~ HCO-CH3 Neekh i} -8GhethviRrid[2.3 bbﬁﬁi&;H%SH) one
MeOzSJ\ N \© - w/\L J\/II ©
CH,
15 A mixture of sulfone 2 (0.05 g, 0.143 mmol) and (2S)-2-amino-3-

methylbutan-1-ol (0.044 g, 0.43 mmol) in 0.1 mL of 1-methyl-2-pyrrolidinone
was heated to 80 °C for 3 hours. The reaction mixture was cooled,
methanol/water (90/10, 1 mL) was added and a precipitate formed. The product
was washed with water, dissolved in methylene chloride, filtered through a drying

20 agent (MgSQO,) and evaporated under reduced pressure to yield the amine (0.047
g, mass spec. M+1 = 373).

Example 41: Preparation of 2-[(2.3-dihvdroxypropyl)amino]-6-(2-
fluorophenoxv)-8-methylpyrido[2.3- rimidin-7(8§ H)-one

F F
OO L
| — P
MeOZSJ\N/ T fo) HO/\(\ﬁ)\N rld (o]
CH, HO CH,



CH 1S~ ~ NaOCH3N N 3 ~ K O NHN NEt OHZ acet oneNHzOHOCHO | 11 V Preparati on of
3,3-Diethoxy-2 fornylpropionitrile PotassiumSalt (11) W O 112/11G-S9~
PCT/ EP(i 34§ 036454 Z55 To a stirred solution of 3,3-di et hopyp/pphasgoditrile
(1, 283.80 g, 1.98 noles) and nethyl formate ( 148.80 g, 2.48 noles) in
anhydrous THF ( 1.1 L) at 10C was added 1.0 M potassiumtert-butoxide in
THF (2.2 L, 2.2 noles). Tenperature was nmaintained in the range of 10 Cto
15 C throughout the 45 mnute addition. 8% Follow ng the addition, the
resulting slurry was stirred 2 hours at anbient roomtenperature. Hexane
{400 nmL) was then added and stirring was continued fox another 20 m n. The
slurry was filtered and the cake washed with 1/1 hexanes/ THF and dri ed
overnight at 60 Cin a vacuumoven. The yield of pale tan powder was 302.5
grams (73.0% . ' H NVRA(MGRBGOPS swfone 880§ igedd 4vmmpol) end hremaropropanest r uct ur e

O I I tion of 4-Am ng-2-sulf | | m di ne-5-carbal deh 11) A
lurry of theoigaodes, al§ mmaly RN | el dion il FERd ol b under
reflux and %W@ﬁ?%oﬁk@. rflﬁ(}cacﬁgnmkt%reg@w foblaBmeafidsrwaes@onensi on of 3,3

15 di et hoxy- ornylpropionitrile potassiumsalt Il (222.20 g, |.06 nol es)
in 25% sodi min) weat hddedcart ne prezipifate 8Em&d. iTheréfo&remonved alhsmlventheiaol (285 ni)

s L ouat 10" i iyt 2o whi DS S |
condi { | ons {APYRHARENIESucER Brossirk adet ARy ) i Ad BRAT 0 (o give o
honmbgenous g0 ﬁg&@%ﬁﬁo&&?m@%t&rﬂmq 1af¥t. AfdiahicyidayePWhi fdvedet hanol  (

150 m) was a facilitate stirring. The thick slurry becane a

bri ght yel | wetnl acetdte Wasdiind (WMa8Oaduidtevaporated taprovide the aminef0.624 | ux for an
additional 1 hour. Tl&g m_ﬁﬁlﬂe was then cool ed and evaporated to near
dryness on & P&SSESPGTLATo0]) The residue was dissolved in water (940 ni).
Crude product was d it

from

& pitate solution b he_ additi on qf 30% acetic
aci d 80 ATRPE 3ag PRISHOAYQSC et t sintered
glass filtrzle i Q1088 Wi t h (800 nl).

Purification via trituration infhot water L) for 30 mirnutes, followed by

cooling and filtrationy grams (W2~3% ef mroduey as a bright

yel l ow solid after %B%illn oMer ht—at—60 C ijp d yhac en (subsequent
preparations V1~ 127 ( i,g} 459 PCT/ EP02/ 1111HCM™M58 have denonstrated that
this trituration is unnecessary). An HPLC gave purify as 98.67% 'H NWR
(DMSO-d~) was consistent with desired structure 111, Preparation of

4- Am no- 2- net hyl t hi opyri m di ne-5- car bal dehyde (N) To a sol ution of

4- ani no- 2- sul f anyl - py A mixgineef SulfenelPa(05s; el 48 Immpeh ghpiperidin-15 644. 4 mol es)

and 325 nmesh pot assi rbonate (17 0.0 29. nol es), i cetene ( 1.5 L)
was athled iéﬁﬁ’gﬁé@rﬁ'ﬁ 6[%&?58& 'B{n{)é’(ﬁ‘%'%"ﬂﬁ%flCi’éc)rogﬁ)f%‘ﬁ”vﬁsshé%%\c}% gfzoem' nut es
with mild ceglinpursMheTesdtidnnivite fas E6dEH 8id REbdIets e einen@byiat ure over
t he weekend. TLC showed renai ni ng@l |1 and an additional aliquot of

i odonet hane ewaporaiibae dMetanol/wagar 919, by wasnadded anfl s pEesiRitAg formed.. 10 TLC
agai n showeq,sone, |11 remai ning and. apn it i . i odonet hane was
added (8 m&haﬁa"dé‘ﬁ S BgS swg'bﬁ’rafjeﬁ&g%?g%%%%@?t@%“ﬁSﬁlg’"géPé"gd. An HPLC
showed 95. 9%, Sohikd tojield tRE Qeliiel(0.89d g3ma%sptc. 0prpeisnd).| | | . The reaction

m xture was stripped to near dryness on a rotoevaporator. Water (1 L) was

added,q o th%xal%ged&seé %%%%ﬂ?&cPFQQMEloH@’&lﬁeﬂhK/B%%ml@-ﬂdokédhaﬁém- and
lovtido[2.3=

washed with I EmidiRs gyet was dried overnight in a vacuum
oven at 60 % T was  103: é?léagr(rgﬁ?gﬁﬁ%. An HPLC shoped 95.8% |V and

4.2%111. Exanple 114 This examile illustrates a p33 (MAP) kinase in vitro
assay useful 20 for ev&h t[ng @- conmpounds of fhg ples i nvention. The
p- 38 MAP ki nase i nhiebistof N iVfty of co n of “§"hies Fnvention in vitro

was determ ned by neasuringsthe transfer he y-ph@sphate from y-33P- ATP

" by p-38 kinase to Myelin Basic Protein (MBP)) using a mnor nodification of

t he met hod described in Ahn, et al., J. Biol. Chem 266:422025 4227 ( 1991

). The phosphoryl ated . @1@5 § pafaPRghoM\P ki nase was

co-expressed with SEK—'&%%%’%IE&F}P%@% COP’l (see, Khokhl atchev, et al., J.
25 cyclohexylmethylamine (0.019 g, 0.17 mmol) in 0.2 mL of chloroform was

heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents



V1'O112/UCnS9.1 157 Biol. Chem 272:11057-11062 (1997)) and then purified
by affinity chromatography using a N ckel colum. PCT/EPU2/1111111 The
phosphor . MAP ki nase was diluted in kinase buffe

3- (I\I—rmrékgﬁ)?ﬁ(d)gggopanesulfon| c acid, pH 7.2, 25 nM ~3- gI)i;(c:groP phosphate
5 mM et hyl ene gl ycol - bi s(bet a-am noet hyl et her) N,NN,N -tetraacetic acid,
1 mM sodi um ort ho-vanadate, 1 nMdithiothreitol, 40 nM magnesi um chl ori de).
Test conpound di ssol ved in DVBO or onlygbVsO (control) was added and the
sanpl es were incubated for 10 mn at 3000 The ki nase reaction was
initiated by 10 the addition of a substrate cocktail containing MBP and

y- 33P- ATP. After cubat i n for dd| I on mn,at 3 the reaction
was ter ni nat'&tf rﬁ?")aﬁ‘gi”ﬁﬁv %‘%%“pﬁ?&%% W@teazé%%g'llh@ﬂbhvﬁﬂ%g %ed MBP was
then separ M%f%@l plth@Toih&l. MBR dpiiaﬁtct W@%Pa&?wuﬁwa&radxmhﬁwmtme

- menbrane (M Il ipore, Bedfro MA, USA) and quantitated usin

scintillati ddon@mdeervap@awna@ dleldl®emm€d@rﬁ4 @I magssypec. M&*dn‘pgg)lw This
exanple illustrates an in vitro assay to evaI uat e the i nhi bition of

LPS- i nducedExihpla 44 ALE 2-[K v aifime 2 oof the conpounds
of this i nvemnénoRi)- SmetMD\b’ndon, e;ilﬂ_Mﬂnfﬁ!S@m was det er m ned usi ng a mnor
nodi fication of the nethods described in Blifeld, et alg Transplantation,
51:498-503 (1991). (a) | | TNF bi 6gyn (SO -1 cells were
suspended in cul ture e P G_bco 25 Bﬂ_ sburg, MD, USA)
contai ni ng 15% f et al “B8Vi he ’?sef’urn 0.02 nM ZNnﬁcag’t 8et anol], at a
concentration of 2.5 x 106 célls/mL and then platéd® in 96 vveII plate (0.2
m. aliquots in each well). Test conmpounds were dissolved in DMSO and then
diluted with the culture nmedium such that the final DWVSO concentration was
5% Twenty five wL, alA mixsers obpulfanst? (95 PdA3mmel y medi um WD

O (s & PR A A7 B0 S WP A afacec (o eoct

Loui sy0 MO, HiSfed wes> atifed 2 heudshTheddctoinidufe vidl cooRaGRE theéd wntof 0.5
pg/nt) and cells were incubated for an additional 2 h. At the end of the

i ncubati on perd ethoved Ivtamvepm‘&qtmr rdethanal/waterd9¢/00) emil o avagaddadands ampunt  of

TNFapresent was ter i ng.an E SS scrib Iow (b)
ELI SA Assay Prefipatalg Pﬁi ‘%asb?%‘svgﬁt *\%s‘%&seoﬁl dcl Sgbgy a specific
trappi ng E'—t:@ﬁné@§ﬁde¢h®bﬁﬂe&d&ﬂeﬁt@ﬁbceﬁﬁfes§m@@é yiéRﬁﬂh@%nﬁﬂJ(ﬂ:O Zn@sd 10

2TNF- H34) described in Reimund, J. M, et al. GJT. Vol. 39(S), 684-689
{1996) . Pol yeroyMerle=36lhel | plates were coated with 50 ~I per well of

anti body 2TNF-H12 in PBS (10 ~g/ rrL) and incubated in a hum difi ed chanber
at 4 o oveBExamble 45T 3 fuge 13 (LG 5 thoxjethpb)a ek i
nonf at - dry mdttkvlwhdwz‘sﬁd)mﬁkmhﬂu?@@ eomterrperature and vvashed with 0.1%
15 BSA (bovine serumalbumin) in PBS. TNF standards were prepared froma

stock solution of human = \© \©
000 — N S
CH;

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-

20 methoxyethylamine (0.02 g, 0.27 mmol) in 0.2 mL of chloroform was heated to
65 °C for 12 hours. The reaction mixture was cooled and the solvents were
removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene
chloride and evaporated under reduced pressure to yield the amine (0.04 g, mass

25 spec. M+1 = 345).



reconmbi nant TNF-a (R&D Systens, M nneapolis, MN). The concentration of the
standards in the assay began at 10 ng~nlL followed by 6 half |og serial

di | uti onsyodQndmenty five p,L aliquots of the above cul tU%%Tﬁ'«}ﬂ??(n%‘& ants or
TNF standards or only medium (control) were mixed with 25 EtL aliquots of

bi oti nyl at ed nonocl onal anti body 2TNF-H34 (2 ~tg/mL in PBS containing 0.1 %
BSA) and then added to each well. The sanples were incubated for 2 hr at
roomtenperature with gentle shaking an86t hen washed 3 tinmes with 0.1 % BSA
in PBS. 25 50 ~tl of peroxidase-streptavidin {Zymed, S. San Francisco, CA,
USA) sol ution containing 0.416 pg/ nL of peroxidase-streptavidin and 0.1%
BSA i n PBS pasnméededPtepaaion ofved-| [3-(Hheetbaammt gyl@ﬂuﬁ\a}g@g@ed for an

addi ti onal 59@50;{@%@%\5%% g_mgﬁnt,,ﬁ g\ggﬁ?] 4 times with 0.1% BSA

in PBS. Fifty -~ 2/01111( 159

- phenyl enedi am ne sol uti OpherLyI d a d 0. 03 % hydr ogen
perOX|de|n02MC|tra|e u\ff lf(zgi wel | and the
sanpl es were |ncubd1°%“-d iNA W k for 30 m oy owm ¥enper at ur e.

Optical density of the sanfite and the reference vver@*:read at 450 nm and 650
nm respectively. 5 TNF-a levels were determ ned froma graph relating the
optical density at 450 nmto the concentration used. The |1 C50 val ue was

defingd as the concenArmixiugd opfulfone 2t(0D5 gqonpemdoquv,wespondl ng to
hal f - maxi mal reduction in 450 nm absor bance. npl e 116 Thi s exanpl e

i |1 ust rat esdimethytpropans- hd<hgming (RO g 8 mmol) wﬂ %Fﬂ-r erFhlﬁTOfPFB Watduced

TNF-a producti he abi |ty of of this
i nvention t a#‘%ﬂ?t??t Efﬁéléﬁlﬁu trg% geggéon t?/’iev%as COOfegg‘eﬁg{r%%Welg using a
m nor nodi f eRtkRbved vikRea Opmtmduétﬁaxdﬂm&drlqwlom Fi&9 Wak haedbdiandganet ti, et.
al., J. Imunol., 148:189 1992) and Sekut, et. al., J. Lab. din. Med.

124: 8| 3 (19mylplmem@dsﬁmrslmodnctevwzgh%ylthmm, dissoheedimmethydencri ver |
Hol lister, e 19 |n|ng8mce
each re d%@ld&] leqvap%m%%glr) &%%gtﬁﬁﬁwsgmdﬂgfsu@%spegﬁd or

di ssol ved ip 20 an.aqueous. vehicl.e_contai ni m chl oride, 0.5%
sodi um car bE53mRIEAY ,ﬁ%\,c %—8@2——6{?—@%— JCNOX

3% benzyl al cohol
(Mvehlclwéiﬂyﬂgﬁma 0 ‘ Fin., the nmice were
i njected |ntraper|toneally WI 0 pg of S (S| gha, St FLouis, MD). After
1.5 h, the mce weres y C02 I&%&LIQ was harvested
by 25 cardi ocent esmsoas d | arFe o f, at 15,600 X g

for 5 mn., and sera Were ty,ansferred to cl eanHtu'Be and frozen at -20C
until anal yzed for TNF-a by ELISA assay (Bi osour ce Int ernational,
Camarillo, CA, USA) follow ng the manufacturer's protocol.

15 A mixture of sulfone 2 (0.05 g, 0.143 mmol), 1-(3-
aminopropyl)pyrrolidin-2-one (0.024 g, 0.17 mmol) in 0.2 mL of chloroform was
heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents
were removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene

20 chloride and evaporated to yield the amine (0.033 g, mass spec. M+1 =412).

-8-methyl-7-0x0-7.8-

dihydro ndo 2.3- rimidin-2-vllamino }ethyl)acetamide

C(I © — T AXX @
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removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
5 precipitate formed. The product was washed with water, dissolved in methylene
chloride and evaporated to yield the amine (0.035 g, mass spec. M+1 =373).

Example 49: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-[(2-pyridin-3-
ylethyDaminolpyrido[2.3-dlpyrimidin-7(8 H)-one

N
F z | F
O
[
-
g
MeO, N lij (0] N/l\N N o
CHy H (IJH:3

10

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-pyridin-3-
ylethylamine (0.021 g, 0.17 mmol) in 0.2 mL of chloroform was heated to 65 °C
for 12 hours. The reaction mixture was cooled and the solvents were removed via

15 evaporation. Methanol/water (90/10, 1 mL) was added and a precipitate formed.
The product was washed with water, dissolved in methylene chloride and
evaporated to yield the amine (0.039 g, mass spec. M+1 =392).

Example 50: Preparation of ethyl N-[6-(2-fluorophenoxy)-8-methyl-7-0x0-7.8-
dihydropyrido{2,3- rimidin-2-v1]-B-alaninate

F o] F
QO
N N o /TI\ Ny ™
| —— z
MeOZSJ\N/ N” Vo N N N (o]
) H )
CH, CH,

20

To a solution of ethyl f-alaninate hydrochloride salt (0.053 g, 0.34
mmol) in 3 mL of chloroform at room temperature was added MP Carbonate
Resin (Argonaut Technologies Inc.; Foster City, CA; USA, 0.45 g). This was
25 . allowed to stir for 1 hour and then Sulfone 2 (0.05 g, 0.143 mmol) was added.
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The reaction was brought to 65 °C and stirred for 24 hours. The mixture was then
cooled and the resin was removed via filtration. Evaporation of the solvent and
chromatography (SiO;, CH;Cl,/MeOH - 95/5) and subsequent evaporation of
appropriate fractions provided the amine (0.027 g, mass spec. M+1 = 387).

5 Example 51: Preparation of 6-(2-fluorophenoxy)-2-[(3-methoxypropyl) amino}-
8-methylpyrido[2.3- rimidin-7(§ H)-one

F F
SO0 Rateeae
Meosz\ N/ N 0 N N/ N [o}
) H )
CH, CHy

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 3-
10 methoxypropylamine (0.015 g, 0.17 mmol) in 1.5 mL of chloroform was heated
to 65 °C for 12 hours. The reaction mixture was cooled and the solvents were
removed via evaporation. The crude reaction mixture was purified via column

chromatography (Supelco (Sigma Aldrich, St. Louis, Missouri, USA) 3mL plug,

Si0,, CH,Cl,/MeOH - 95/5) and subsequent evaporation to provide the amine
15 (0.027 g, mass spec. M+1 = 359).

Example 52: Pregaratlon of 6-(4- ch]orophenoxy)-Z-{ |g 1S)-2- hydroxy 1,2-

20
= 0 = 0
/o\g/\nJL oJ( >(|;\NJL°J<
To a 0 °C solution of methyl N-(terz-butoxycarbonyl)-L-alaninate
(10.0 g, 49.3 mmol) in 70 mL of tetrahydrofuran under a nitrogen atmosphere
was added methylmagnesium chloride (3.0M in THF, 70 mL, 210 mmol)
25 dropwise over a period of 30 to 45 min. After the addition was completed, the

reaction mixture was allowed to warm to room temperature and stir for 2 hours.
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The solvent and volatiles were removed under reduced pressure. Water (500 mL)
and ethyl acetate (1.2 L) were then added and the reaction was partitioned
between the two phases. The organic layer was dried (brine, MgSO,) and
evaporation of the solvent yielded a liquid which was chromatographed (SiO,

5 CH,Cly/MeOH - 90/10) providing 9.6 g of the protected amine as a liquid (mass

spec. M+1 =204).
Step B: Preparation of (35)-3-amino-2-methylbutan-2-ol

>\/:\N’u\o’k —_— YNH; Hel

H
OH OH

]

To a 0 °C solution of the carbamate (9.6 g, 47.3 mmol) in 96 mL

10 of methylene chloride under a nitrogen atmosphere was added trifluoroacetic acid
(4 mL, 51.9 mmol) dropwise. After the addition was completed, the reaction
mixture was allowed to warm to room temperature and stir for 2 hours. t-Butanol
(2-3 mL) was added to the reaction and the solvent/volatiles were removed under
reduced pressure. Addition of toluene (3X, 75 mL) with evaporation followed by

15 drying in a vacuum oven provided the crude amine which was a solid. This
material was transferred to a flask and methanol (10 mL) and hydrochloric acid
(12M, 5-7 mL) were then added with stirring.  After 30 minutes, the
hydrochloride salt of the amine formed as a precipitate and this was rinsed with
toluene (50 mL) and Et;0O (2X, 150 mL) and then dried under reduced pressure

20 (mass spec. M+1 = 104, MP = 128.1 - 130.1 °C). Note: This amine is
hydroscopic and care was taken to not allow extensive exposure to air/water
during isolation.

Step C: Preparation of 6-(4-chlorophenoxy)-2-{[(1S)-2-hydroxy-1,2-
dimethylpropyl]amino}-8-methylpyrido[2,3-d]pyrimidin-7(8H)-one

MEOZSJ:\,(I T, — _ TI O\

Hy

O-2Z

25
To a solution of (3S)-3-amino-2-methylbutan-2-ol hydrochloride

salt (0.077 g, 0.55 mmol) in 3 mL of chloroform at room temperature was added

MP Carbonate Resin (Argonaut Technologies Inc., 0.75 g). This was allowed to
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10.77 ~ o gt for 1 hour and then Sulfone 7 (0.1 g, 0.28 mmol) was added. The reaction
was brought to 60 °C and stirred for 24 hours. The mixture was then cooled and
the resin was removed via filtration. Evaporation of the solvent and column
chromatography (Si0,, CH;Cl,) provided a crude product which was

5 chromatographed a second time (SiO,, CH,Clo/Hexane — 1/1 gradient to
CH,Cl,/MeOH - 99/1). Isolation of the appropriate fractions followed by solvent
evaporation at reduced pressure yielded the amine (0.032 g, mass spec. M+1 =
389).

Example 53: Preparation of 6-(2,4-diﬂuorophenbxv)—Z-{ [(15)-2-hydroxy-1.2-
10 dimethylpropyllamino}-8-methylpyrido[2.3- rimidin-7(8H)-one

F F
Poqe! Poqe!
—_—
Meosz\N/ N“ o F >(\N/LN/ N7 0 F
CH,

H i
OH CH,

To a solution of (3S)-3-amino-2-methylbutan-2-ol hydrochloride
salt (0.24 g, 1.77 mmol) in 3 mL of acetonitrile at room temperature was added
15 trimethylsilyl cyanide (Aldrich, 0.7 mL, 5.2 mmol). This was refluxed for 30
minutes, cooled to room temperature and then Sulfone 5 (0.367 g, 1.0 mmol) was
added. The reaction was refluxed for 2 hours and cooled to room temperature.
Methanol (2 mL) and aqueous sodium hydroxide solution (2N, 1-3 mL) was
added and the mixture was refluxed for 30 minutes. The reaction was evaporated
20 and ethyl acetate (25 mL) was added. Drying of the organic solution (brine, 3X),
followed by evaporation under reduced pressure and chromatography (SiOz, prep.
TLC plate, EtOAc/Hexane — 75/25) provided the crude product. This was
dissolved in methylene chloride (1-2 mL) and hydrochloric acid in ether (1M,
X’s) was added. Isolation of the solid via filtration and drying provided 0.16 g of
25 the hydrochloride salt (Mass spec. M+1 = 391, MP = 104.3 - 107.5 °C).
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5 To a solution of (3S)-3-amino-2-methylbutan-2-o] hydrochlonde
salt (0.31 g, 2.21 mmol) in 3 mL of acetonitrile at room temperature was added
N,N-diisopropylethylamine (0.7 mL, 4 mmol). This was refluxed for 30 minutes,
cooled to room temperature and then Sulfone 8 (0.4 g, 1.15 mmol) was added.
The reaction was refluxed for 2 hours and cooled to room temperature. Ethyl

10 acetate (25 mL) was added and this solution was dryed (brine - 3X, MgSOy).
Evaporation under reduced pressure and chromatography (SiO,, prep. TLC plate,
EtOAc/Hexane — 75/25) provided the crude product. This was dissolved in
methylene chloride (1-2 mL) and hydrochloric acid in ether (1M, X’s) was added.
Isolation of the solid via filtration and drying provided 0.25 g of the

15 hydrochloride salt (Mass spec. M+1 = 371, MP = 162.9 - 170.5 °C).

Example 55: Prenaratlon of6- (2 ﬂuorophenoxv) 8-methvl-2-[(1-oxidotetrahydro-
2H-thio

20

Step A: Preparation tetrahydro-4H-thiopyran-4-one oxime:

S(:\L O\
» LOH
o) N7
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mmol), sodium acetate trihydrate (29.26 g, 215 mmol) and hydroxylamine
hydrochloride (14.9 g, 215 mmol) in 200 mL of ethanol were heated to reflux for
6 hours. The reaction mixture was cooled and solvent/volatiles were removed

5 under reduced pressure. The residue was diluted with ice water (400 mL) and
extracted with ethyl acetate (3X, 150 mL). The organic solution was dried (brine,
MgSO,) and evaporated affording 5.6 g of the thianone oxime as a white solid
(mass spec. M+ = 131).

Step B: Preparation 4-aminotetrahydrothiopyran:

Qe — O
NS
N'OH NH

To a solution of lithium aluminum hydride (1M, 76 mL, 76 mmol)

10

in tetrahydrofuran at room temperature under a nitrogen atmosphere (1M, 76 mL,
76 mmole) was added dropwise the thianone oxime (2 g, 15 mmol) in 30 mL of
tetrahydrofuran. After addition was completed, the mixture was stirred at reflux

15 for 7 hours and then room temperature for 12 hours. Water (2.9 mL) was added
slowly (dropwise) to the suspension, followed by an aqueous solution of sodium
hydroxide (15%, 2.9 mL). Additional water (8.7 mL) was then added and the
reaction mixture was stirred for 30 minutes, filtered through a celite pad and
rinsed with ethyl acetate (200 mL). The filtrate was dried (brine, MgSOy) and

20 evaporated under reduced pressure affording 1.62 g of the 4-
aminotetrahydrothiopyran (mass spec. M+1 = 118).

Step C: Preparation 6-(2-fluorophenoxy)-8-methyl-2-(tetrahydro-2H-thiopyran-
4-ylamino)pyrido[2,3- d]pynmtdm -7(8H)-one:

o X O Q0 O

25 A mixture of sulfone 2 (1.0 g, 2.9 mmol) and 4-
aminotetrahydrothiopyran (0.67 g, 5.8 mmol) in 1 mL of 1-methyl-2-
pyrrolidinone was heated at 80°C for 1 hour. The reaction mixture was cooled,

ethyl acetate (100 mL) was added and the organic solution was washed with
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under reduced pressure and column chromatography (Si02, EtOAc/Hexane -

40/60) afforded 0.84 g of the sulfide as a white solid which was taken on to Step
D.

5 Step D: Preparation 6-(2-fluorophenoxy)-8-methyl-2-[(1-oxidotetrahydro-2H-
thiopyran-4-yl)amino]pyrido(2,3-d]pyrimidin-7(8H)-one:
F

F
Q0000 — OO
HJ\N/ N o) NJ\N/ N [
I f I

The sulfide (0.84 g, 2.2 mmol) was dissolved in 80 mL of

dichloromethane and was cooled to 5°C as 3-chloroperbenzoic acid (77%, 0.5 g,

10 2.2 mmol) was added in three portions over a period of 30 minutes. Reaction was
completed in 30 minutes and the mixture was washed with aqueous sodium
sulfite solution (10%, 100 mL) followed by cold saturated aqueous sodium
bicarbonate solution. The solution was dried (brine, Na;SO,) and evaporated
under reduced pressure. The product was purified by column chromatography

15 (Si0,, CH,Clo/MeOH - 95/5) yielding the amine sulfoxide. This product (0.4 g)
was dissolved in ethyl acetate/dichloromethane (1/1, 1 mL) and hydrochloric acid
in ether (1M, 1.2 mL 1.2 eq) was added. A white suspension formed and this was
stirred for 15 minutes. Filtration of the solid and rinsing with ether yielded 385
mg of the hydrochloride salt (mass spec. M+1 = 403, MP = 188.8-189.7°C).

20 Example 56: Preparation of 2-[(1.1-dioxidotetrahydro-2H-thiopyran-4-

CLATI‘@ S Q TI@

A mixture of the sulfoxide (0.47 g, 1.2 mmol) and 3-
25 chloroperbenzoic acid (0.26 g, 1.2 mmol) in 50 mL of dichloromethane was
stirred at room temperature for 2 hours under a nitrogen atmosphere. The reaction

was then quenched with an aqueous sodium sulfite solution (10%, 100 mL), then



MOL STRUCTURE M Pt. Mass Exanple 1C50 Spec [-79 ~H | \ 248.2-249.1 M+

1=430 75 0.029 C/ C F/ | ~\ \ ONNNOI 1-80 ~H | ~ 239.3-240.5 0.135
c/ cl \ WouhomssO N 1J NOal-81 ~HI ~ 266-2b8 M+ = D. \ |
N~/ \ 0 DI-82 F 234.9-236.1 0,029 1 \ o/ | N N|~OF\%JE9°CZ|7/H 066-83 N~

\  ~ 233.9-235.5 Mr1=443 72 0.341 ~| NNNO CH ~ COHN-~IN-~CH -84 ~ |
\' / ( 239.7-240.4 0.054 NNND\ CHCQ \ al COHOH W 02/01:459.4 174

PCT/ EPO2/ 01111C MOL STRUCTURE M Pt. Magss Exanple 1C50 Spec -85 ~ 1 \ \ |
188-196 0.085 NN NOGC CH3 CIH1-86 F 243.6-244.7 0.0521\ / I \NNF\
CHI CCHOH1-87 ~1" F 212.8-213.5 Mr1=377 60 0.162 N~ ~ Oi L HC N-N N

U1 Wshed WGk ol ol yapppansolgf crpd g, O T
1-91 O F M+drearid sdifition Glas dried {brine\NNSO,), evapéfatédlididelr redt@ed pressure,
| and purified via column chromatography (SiO, CH;Cl2/MeOH - 97/3) affording
0.45 g of the sulfone. This was dissolved in methanol/dichloromethane (5/95, 1
5 mL) and hydrochloric acid in ether (1M, 1.3 mL) was added. A suspension
formed and this was stirred for 30 minutes. Filtration of the solid and rinsing
with ether yielded 413 mg of the hydrochloride salt (mass spec. M+1 = 419, MP
= 186.2 - 230.7°C, sample partially melted throughout the range).

Example 57; Preparation of 6-(2.4-difluorophenox -8 meth 1-2-[(1-oxido
10 i i i

15 Step A: Preparation 6-(2,4-difluorophenoxy)-8-methyl-2-(tetrahydro-2H-
thiopyran-4-ylamino )pyrido(2,3-d]pyrimidin-7(8H)-one:

F F
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N N 0O F N N N (0]
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A mixture of sulfone 5 (1.14 g, 3.1 mmol) and 4-

MeO,S

aminotetrahydrothiopyran (0.73 g, 6.2 mmol) in 2 mL of 1-methyl-2-

20 pyrrolidinone was heated at 70 °C for 15 minutes. The reaction mixture was
cooled, ethyl acetate (100 mL) was added. The organic solution was then washed
with water (3X, 75 mL) and dried (brine, MgSO,). Evaporation of the solvent
and column chromatography (SiOz, CH,Cl,/EtOAc - 90/10) afforded 0.9 g of the
sulfide (mpt. 230.7-232.8, MS (M+H) = 405) which was taken on to Step B.
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The sulfide (0.9 g, 2.2 mmol) was dissolved in 80 mL of
5 dichloromethane and was cooled to 5 °C as 3-chloroperbenzoic acid (77%, 0.5 g,

2.2 mmol) was added in three portions over a period of 30 minutes. Reaction was
completed in 20 minutes and the mixture was quenched with aqueous sodium
sulfite solution (10%, 100 mL) followed by cold saturated aqueous sodium
bicarbonate solution. The solution was dried (brine, MgSO,) and evaporated

10 under reduced pressure. The product was purified by column chromatography
(Si0, CH,Clo/MeOH - 95/5) yielding the amine sulfoxide. This product (0.35 g,
0.8 mmol) was dissolved in 1 ml of dichloromethane and hydrochloric acid in
ether (1M, 1.0 mL) was added. A suspension formed and this was stirred for 15
minutes. Dilution of the solid with ether (10 mL), filtration and rinsing with ether

15 yielded 344 mg of the hydrochloride salt (mass spec. M+1 = 421, MP =201.8 -
202.5 °C).
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20
A mixture of the sulfoxide (0.6 g, 1.4 mmol) and 3-
chloroperbenzoic acid (0.48 g, 1.5 mmol) in 50 mL of dichloromethane was
stirred at room temperature for 12 hours under a nitrogen atmosphere. The
reaction was then quenched with an aqueous sodium sulfite solution (10%, 100
25 mL), then washed with cold saturated aqueous sodium bicarbonate solution (100
mL). The organic solution was dried (brine, Na;SO4), evaporated under reduced

pressure, and purified via column chromatography (SiOz, CH2Cl,/MeOH ~ 95/5)
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was stirred for 15 minutes. Evaporation under reduced pressure followed by
addition of ether (10 mL) and stirring provided a solid. Filtration of the

5 precipitate and rinsing with ether yielded 382 mg of the hydrochloride salt (mass
spec. M+1 = 437, MP = 251.7 — 254.9 °C).

Example 59: Preparation of 6-(2.6-difluorophenoxy)-2-{{1-(hydroxy
methyl)butyl]amino}-8- meth Ipyrido[2.3- nmidin-7(8H)-one

10
A mixture of sulfone 4 (0.38 g, 1 mmol) and 2-aminopentan-1-ol

(0.35 g, 3.4 mmol) in 0.5 mL 1-methyl-2-pyrrolidinone was stirred at 80 °C for 1
hour and then cooled to room temperature. Methanol/water (9/1, 1-2 mL) was
added and the suspension was stirred for 30 minutes. Filtration and washing of

15 the precipitate thoroughly with ether then water followed by drying provided the
free amine. This was dissolved in methanol (1-2 mL), hydrochloric acid in ether
(1M, X’s) was added and the reaction was stirred for 30 minutes. Evaporation of
the organics, followed by addition of ether/methanol (1-2 mL) yielded a
precipitate. Isolation of this solid via filtration and drying provided 0.28 g of the

20 hydrochloride salt (Mass spec. M+1 =391, MP = 176.7 - 177.7 °C).

Example 60: Preparation of 6-(2.6-difluorophenoxy)-2-[(2-hydroxy-1.1-
dimethylethyDamino]-8-methylpyrido[2,3- rmidin-7(§H)-one

ool P — P
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stirred at 80 °C for 1 hour and then cooled to room temperature. Methanol/water
(9/1, 1-2 mL) was added and the suspension was stirred for 30 minutes. Filtration
5 and washing of the precipitate thoroughly with ether then water followed by

drying provided the free amine. This was dissolved in methanol (1-2 mL),
hydrochloric acid in ether (1 M) was added and the reaction was stirred for 30
minutes. Evaporation of the organics, followed by addition of ether/methanol (1-2
mL) yielded a precipitate. Isolation of this solid via filtration and drying

10 provided 0.212 g of the hydrochloride salt (Mass spec. M+1 =377, MP = 212.8 —

213.5°C).

Example 61: Preparation of 6-(2-fluorophenoxy)-2-{[1-(hydroxymethyl
cvclopentyllamino }-8-methvlpyrido[2,3- rimidin-7(8 H)-one

ﬁo;@ _Qrm@

15
A mixture of sulfone 2 (0.353 g, 1 mmol), (1-

aminocyclopentyl)methanol (0.154 g, 1.42 mmol) in 0.4 mL of 1-methyl-2-
pyrrolidinone was heated to 80 °C for 1 hour. The reaction mixture was cooled,
water (50 mL) and ethyl acetate (S0 mL) were then added and the reaction was

20 partitioned between the two phases. The organic layer was dried (brine, MgSOy)
and evaporation of the solvent yielded a residue which was purified via column
chromatography (SiO;, CH>Cl,/MeOH - 90/10). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.
This was suspended in methanol (1-2 mL), hydrochloric acid in ether (1M, X’s)

25 was added and the reaction was stirred for 30 minutes. Evaporation of the

organics, followed by addition of ether/methanol (1-2 mlL) yielded a precipitate.
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hydrochloride salt (Mass spec. M+1 = 385 MP = 198.6 — 200.3 °C).

Exam lé 62: Preparation of 6-(2-fluorophenoxvy)-2-{[1-(hydrox ymethyl)-3-
methvlthio)propyllamino }-8-methvlpvrido[2,3- rimidin-7(8H)-one

MeOZSJ\/\’(I \© _— ~ /\J\ )\/II \©

A mixture of sulfone 2 (1.04 g, 2.94 mmol), 2-amino-4-

(methylthio)butan-1-ol (1.0 g, 9.7 mmol) in 1.0 mL of 1-methyl-2-pyrrolidinone
was heated to 80 °C for 1 hour. The reaction mixture was cooled and

10 methanol/water (9/1, 5-7 mL) was added but no precipitate formed. Therefore all
solvents were removed via evaporation under reduced pressure, water (25 mL)
and ethyl acetate (25 mL) were added. The reaction mixture was partitioned
between the two layers and the aqueous layer was removed. The ethyl acetate
solution was dried (brine, MgSOy,) and evaporated under reduced pressure. The

15 crude reaction mixture was purified via column chromatography (SiO;,
CH,Cl/MeOH - 95/5) and the column fractions were combined and concentrated
under reduced pressure to provide 0.8 g of the free amine. This product (0.2 g)
was suspended in methanol (1-3 mL), hydrochloric acid in ether (1M, X’s) was
added and the reaction was stirred for 30 minutes. Evaporation of the organics,

20 followed by addition of ether/methanol (1-2 mL) yielded a precipitate. Isolation
of this solid via filtration and drying provided 0.125 g of the hydrochloride salt
(Mass spec. M+1 = 405, MP = 130.6 - 132.2 °C). |

Example 63: Preparation of 2-(benzylamino)-6-(4-fluorophenoxy)-8-
methylpyrido[2.3- rimidin-7(8H)-one

o
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fluorophenoxyacetate with methyl 4-fluorophenoxyacetate - Steps A and B, 0.35
g, 1.0 mmol) and benzylamine (0.33 mL, 3 mmol) in .5 mL of 1-methyl-2-
5 pyrrolidinone was stirred at 110 °C for 12 hours and then cooled to room

temperature. Methanol (2 mL) was added and the suspension was stirred for 30
minutes. Filtration and washing of the precipitate thoroughly with methanol
followed by drying provided the free amine. This was dissolved in ethyl acetate
(1-2 mL) and hydrochloric acid in ether (1M, 1.5 eq) was added. Isolation of the

10 solid via filtration and drying provided 0.317 g of the hydrochloride salt (Mass
spec. M+1 = 377, MP = 203.2 - 204 °C).

Example 64: Preparation of 2-(benzylamino)-6-(4-fluorobenzyl)-8-methyl
rido[2,3- rimidin-7(8H)-one
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15
A mixture of sulfone 9 (0.36 g, 1.03 mmol) and benzylamine (0.35
mL, 3 mmol) in 0.3 mL of 1-methyl-2-pyrrolidinone was stirred at 80 °C for 1
hour and then cooled to room temperature. Ether (2 mL) was added and the
suspension was stirred for 30 minutes. Filtration and washing of the precipitate
20 thoroughly with ether followed by drying provided the free amine. This was

dissolved in methanol (1-2 mL) and hydrochloric acid in ether (1M, X’s) was

added. Evaporation under reduced pressure, followed by stirring with

ether/methanol (1-3 mL) yielded a precipitate. Isolation of the this solid via

filtration and drying provided 0.193 g of the hydrochloride salt (Mass spec. M+1
25 = 375).
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A mixture of sulfone 2 (0.1 g, 0.286 mmol), o-ethylbenzylamine
(0.088 mL, 0.573 mmole) in 2 mL of 1-methyl-2-pyrrolidinone was heated to 120
°C for 12 hours. The reaction mixture was cooled and purified by column
chromatography (Si0;, Hexane/Acetone — 80/20). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.
This product was taken up in methanol (1-3 mL), hydrochloric acid in ether (1M,
1 eq) was added and the reaction was stirred for 30 minutes. Isolation of this
solid via filtration, rinsing with ether and drying provided 0.084 g of the
hydrochloride salt (Mass spec. M+1 =405, MP = 109.4 - 111.3 °C).

Imethyl)amino]pyrido{2,3- rimidin-7(8H)-one

W00 — e
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CH;

A mixture of sulfone 2 (0.05 g, 0.143 mmol), pyridin-2-
ylmethylamine (0.154 g, 1.42 mmol) in 0.2 mL of chloroform was heated to 65
°C for 12 hours. The reaction mixture was cooled and the solvents were removed
via evaporation. Methanol/water (90/10, 1 mL) was added and a precipitate
formed. The product was washed with water, dissolved in methylene chloride

and evaporated to yield the amine (0.035 g, mass spec. M+1 = 378).
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5 A mixture of sulfone 2 (0.05 g, 0.143 mmol), 3-furylmethylamine
(0.023 g, 0.23 mmol) in 0.2 mL of chloroform was heated to 65 °C for 12 hours.
The reaction mixture was cooled and the solvents were removed via evaporation.
Methanol/water (90/10, 1 mL) was added and a precipitate formed. The product
was washed with water, dissolved in methylene chloride and evaporated to yield

10 the amine (0.042 g, mass spec. M+1 =367).

Example 68: Preparation of 8-methyl-6-phenoxy-2-[(2-phenylethyl
amino]pyrido[2,3- rimidin-7(8H)-one
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15 A mixture of sulfone 1 (0.33 g, 1 mmol) and phenethylamine
(0.380 mL, 3 mmol) in 0.5 mL of 1-methyl-2-pyrrolidinone was stirred at 110 °C
for 12 hours and then cooled to room temperature. Methanol (2 mL) was added
and the suspension was stirred for 30 minutes. Filtration and washing of the
precipitate thoroughly with methanol followed by drying provided the free amine.

20 This was suspended in methanol (1-2 mL) and hydrochloric acid in ether (1M, 2
mL) was added. Isolation of the solid via filtration and drying provided 0.127 g of
the hydrochloride salt (Mass spec. M+1 = 373, MP = 211.8 - 213 °C).

Example 69: Preparation of 6-(2-chlorophenoxy)-8-methyl-2-[(2-phenyl
ethyllamino ido[2,3- rimidin-7(8H)-one
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A mixture of sulfone 6 (0.365 g, 1 mmol) and phenethylamine
(0.4 mL, 3.3 mmol) in 0.4 mL of 1-methyl-2-pyrrolidinone was stirred at 80 °C
for 1 hour and then cooled to room temperature. Ether (2-3 mL) was added but no
5 precipitate formed. Therefore the solvents were removed via evaporation under
reduced pressure, water (5 mL) and ethyl acetate (5 mL) were added. The
reaction was partitioned between the two layers and the aqueous layer was
removed. The ethyl acetate solution was dried (brine, MgSQ,) and evaporated to
provide a residue. Ether (2-3 mL was added to this and a precipitate formed.

10 Filtration, rinsing with additional ether and drying provided the free amine. This
solid was suspended in methanol (1-3 mL), hydrochloric acid in ether (1M, X’s)
was added and the reaction was stirred for 30 minutes. Filtration, washing with
ether and drying provided 0.321 g of the hydrochloride salt (Mass spec. M+1 =
407, MP = 210 - 211 °C).

15 Example 70: Pre aration of eth 14- 6- 24 difluorophenoxy)-8-methyl-7-oxo-
iperidine-1-carboxvlate
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A mixture of sulfone 5 (1.0 g, 2.72 mmol) and ethyl 4-amino-1-

20 piperidinecarboxylate (0.93 mL, 5.44 mmol) in 5 mL of 1-methyl-2-pyrrolidinone
was stirred at 80 °C for 17 hours and then cooled to room temperature. Water
(200 mL) was added and the suspension was stirred overnight. Filtration and
washing of the precipitate thoroughly with methanol followed by drying provided
the free amine. A portion of this product (0.100 g, 0.216 mmol) was dissolved in

25 methanol (1-2 mL) and hydrochloric acid in ether (1M, 1 eq) was added.
Isolation of the solid via filtration, followed by rinsing with ether and drying
provided 0.317 g of the hydrochloride salt (Mass spec. M+1 = 462, MP = 197.0 -
204.0 °C).
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5 A mixture of sulfone 1 (0.33 g, 1 mmol) and 1-(3-aminopropyl)-

4-methylpiperazine (0.51 mL, 3 mmol) in 0.5 mL 1-methyl-2-pyrrolidinone was
stirred at 110 °C for 12 hours and then cooled to room temperature. Methanol (2
mL) was added and the suspension was stirred for 30 minutes. Filtration and
washing of the precipitate thoroughly with methanol followed by drying provided

10 the free amine. This was suspended in methanol (1-2 mL) and hydrochloric acid
in ether (1M, 2 mL) was added. Isolation of the solid via filtration and drying
provided 0.183 g of the hydrochloride salt (Mass spec. M+1 = 409, MP = 180.2—
182.2 °C).

Example 72: Preparation of 6-(2-chlorophenoxy)-8-methyl-2-{[3-(4-
15 methvlpiperazin-1-yDpropyllamino }pyndo[2.3- rimidin-7(8H)-one

A mixture of sulfone 6 (0.38 g, 1 mmol) and 1-(3-aminopropyl)-

4-methylpiperazine (0.46 mL, 2.9 mmol) in 0.4 mL 1-methyl-2-pyrrolidinone was

20 stirred at 80 °C for 1 hour and then cooled to room temperature. Ether (2 mL) was
added and the suspension was stirred for 2 hours. Filtration and washing of the
precipitate thoroughly with ether followed by drying provided the free amine.
This was suspended in methanol (1-2 mL), hydrochloric acid in ether (IM, X’s)
was added and the reaction was stirred for 30 minutes. Evaporation of the

25 organics, followed by addition of ether/methanol (1-2 mL) yielded a precipitate.
Isolation of this solid via filtration and drying provided 0.44 g of the
hydrochloride salt (Mass spec. M+1 = 443, MP = 233.9 - 235.5 °C).
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5 A mixture of sulfone 9 (0.4 g, 1.15 mmol) and aniline (0.4 mL,
4.3 mmol) in 0.4 mL 1-methyl-2-pyrrolidinone was stirred at 110 °C for 12 hours
and then cooled to room temperature. Methanol (2 mL) was added and the
suspension was stirred for 30 minutes. Filtration and washing of the precipitate
thoroughly with methanol followed by drying provided the free amine. This was

10 suspended in methanol (1-2 mL), hydrochloric acid in ether (1M, X’s) was added
and the reaction was stirred for 30 minutes. Isolation of the solid via filtration,
rinsing with ether and drying provided 0.167 g of the hydrochloride salt (Mass
spec. M+1 = 361, MP = 243.1- 246.3 °C).

Example 74: Preparation of 6-(4-fluorophenoxy)-2-[(4-fluorophenvl) amino]-8-
15 methylpyrido[2,3- rimidin-7(8 H)-one

ot K T, — @ ITI 2,

A mixture of 6-(4-fluorophenoxy)-8-methyl-2-(methylsulfonyl)
pyrido[2,3-djpyrimidin-7(8H)-one (see Example 8 replacing methyl 2-

20 fluorophenoxyacetate with methyl 4-fluorophenoxyacetate— Step A - B,0.35g, 1
mmol) and 4-fluoroaniline (0.284 mL., 3 mmol) in 0.5 mL 1-methyl-2-
pyrrolidinone was stirred at 110 °C for 12 hours and then cooled to room
temperature. Methanol (2 mL) was added and the suspension was stirred for 30
minutes. Filtration and washing of the precipitate thoroughly with methanol

25 followed by drying provided the crude product which was purified by column
chromatography (SiO,, CH,Cl,/MeOH - 95/5). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.

This was suspended in ethyl acetate (1-2 mL) and hydrochloric acid in ether (1M,



X is O NR4 (where R4 is hydrogen or alkyl), S, or CRSR6 (where 15 RS and
R~ are independently hydrogen or alkyl) or C=O X2 is Oor NR; Ar' is aryl
or heterqgpybigssey i s hydrogen) al kyl, acyl, al koxycarbonybkcr/epozo1106
aryl oxycar bonyl, heteroal kyl carbonyl, heteroal kyl oxycarbonyl or -R21-R22
where R21 is al kylene or 20 -C(=O - and R22 is al kyl or alkoxy; Rl is
hydr ogen, al kyl, hal oal kyl, aryl, aral kyl, heteroaryl) heteroaralkyl,
cycl oal kyl, cycl oal kyl al kyl, het eroal kyllpsubsti tuted cycl oal kyl ,
het erosubstituted cycl oal kyl, heteroal kyl) cyanoal kyl) heterocyclyl,
het er ocycl yl al kyl, R 2-S02-heterocycl oam no (where R 2 is hal oal kyl, aryl,
ar al kyl , 2/ 01~ 1116 roaral kyl ),
B 0 - v TR PP Js oA S o A AT o Rl T 2
al kyl ene grefupe BydtodRloride sajidMugespec aVey |5 3§1aMRE RYR 3-4AI60KY, al koxy,
' am no, nonoal kyl am no or dial kyl am no), (heterocyclyl)(cycloal kyl)al kyl or

(het er ocycl gianigley srmspathtiadl &y8-(2.6disBlorephaiey)Peli4-fhlokyphengly aindred]ky | |

[\ Q 0-2.641d al kyl, cyanoal kyl ,

gen) al kyl, hydroxy, alkoxy, am no,

d s hyar

nmonoal kyl am no or dial kyl am n am no, nonoal kyl am no, ¥®ial kyl am no or
NR3z- Ys- R33 (where Y3Nm0 C(O0O) LANRS S( O 2NR35; R3z,
Rsa and R35 are irgﬁdoeg,é N Y ydrO'g'E'rr’orImyI,] ida i s hydrogen,
al kyl, cycloal kyl,“¢ycloal kylal kyl, heteroalkyk” ot dptPonal Iy substituted
phenyl5 Yor acyl; R is hyo'i'f ogen or alkyl; and R8 and™R9 are independentl!y
hydr ogen, al kyl, aryl, aral kyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl,
al kyl sul fonyl, arylsulfonyl, -C(O-R8 15 (where R8'is alkyl, aryl,

aral kyl, cycloal kyl, Ayuixdu¢ ki 16ai6ydichlpeapbersykprmetivkédxy, aryl oxy, ani no)
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al kyl, cycl pajrépthoingmeltyabfidosdghithoxgacerat imamahetiys2ibst i t ut ed phenyl). 20 or

pharmaceutical I'y acceptable salts thereof, 2. The .caz(gound of claiml,
wher eith:  Zi disblomphernex yaggtare NR3S gr | mmol) andsd-finonqeniling 284 md- Bs hydrogen or

al kyl), S, or S re . j lo al kyl)
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al kyl; W @ed £8416d & rbofh tmiperbtrBINM@harol (2 iE) 1aR aBded sncdthe suxpensioml kyl |,
hal oal kyl, aryl, aral ka/l ,. cycloal kyl) cycl oal kyl al ky] ,
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R' is15 by column chromatography (SiO,, CH,Cl,/MeOH - 95/5). The column fractions

were combined and concentrated under reduced pressure to provide the free

amine. This was suspended in ethyl acetate (1-2 mL) and hydrochloric acid in

ether (1M, 1.2 eq) was added. Isolation of the solid via filtration and drying

provided 0.131 g of the hydrochloride salt (Mass spec. M+1 = 430, MP = 248.2~

20 249.1 °C).

Example 76: Preparation of 6-(4-fluorobenzyl)-2-[(4-fluorophenyl)amino] -8-

methylpyrido[2.3- rimidin-7(8§ H)-one
F
|
Meozs’mmF H)\N/ No F
CH, . CH,
25 A mixture of sulfone 9 (0.36 g, 1 mmol) and 4-fluoroaniline (0.8

mL, 7.2 mmol) in 0.4 mL 1-methyl-2-pyrrolidinone was stirred at 110 °C for 12



5 hydrogen, al kyl, hal oal kyl, hydroxy, al koxy, am no, nonoal kyl am no or

di al kyl am no)) {heterocyclyl)(cycloal kyl)al kyl or

(het erocygbybandlet eroaryl)al kyl; R3 is hydrogen, alkyl, C)‘E*r&@ldﬁé’l'm(,

cycl oal kyl al kyl, aryl, aral kyl, hal oal kyl, heteroal kyl, cyanoal ky

al kyl ene-C(O~-R3' (where R3' is hydrogen, alkyl, hydroxy) al koxy, anuno,
nonoal kyl am no or di al kyl am no), am no) 10 nonoal kyl am no, di al kyl am no or
NR32- Y3-R33 (where Y3 is -C(O, -C(OO106 C(ONR34, S(O2 or S(O) 2NR35;
R32, R3a and R35 are independently hydrogen or alkyl; and R33 is hydrogen,
al kyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl or optionally substituted
phenyl ) or l?cﬁﬂ‘%]anﬁoeh 505]3!{11&)%891 @fnpéiatié. Mé’tﬂﬁtto]r@ Rﬁ)aﬂﬂ afde PR

i ndependent gen, , ary aral kyl, cycl oal kyl, cycloalkylalkyl
het er oal kyl suspdﬂsydnsuisfmmgeﬂ fota?fQ/IInHuultefsoHﬂﬂratlon@@d))waRBin (mﬁ/tt@rmemtats al kyl ,

o, “ronooiaaa v Eémmwahow%ﬁwﬁ%g VG TR Aol o, "R and Ro

toget her foy, QF@%BQ neiahs (REZ2mipthyBRRhRIR AciciaraRdevtl x> wdeogen, 20
al kyl , cycl ngﬁ( cycl oal kyl aI kyl zr optionally SubStI@t ut ed phenyl). 3.

The cdrrpounaﬂdoﬂ audl thermedction was stitred &rrl h'_OUIr dsolatien ofTthe selishyja dizgation, any one of

claims 1 to. 3, V\/neean NH. 5. ains 1-4)
wherein Ar' “?sé“%m F‘(S’H’:ﬂ'la gﬂﬁﬁﬁrpﬁdgﬁsﬁﬁzﬁﬁ?%%c%ogj%ne&%c%gl ungd of any one
of cl ains Ispec. Mgy, MP1=Q4@—QSOQE“J2 . 7. The conpound of any one of
clainms 1-6, wherein X is O WO U2l UG-S9~ PCT/ EP(12/(111UC 200 8. The

conmpound of gany,10Re. (Pfretﬁﬁ- Rioﬁ%% ealMhimindt X f¥thyl-6ycl oal kyl

cycl oal kyl cyclroarkyl, heferosubSiituted
cycl oal kyl , %%@& YT, el er oCycCl yi 0? het erocyclyl alkyl. 5 9. The

conpound of any one fﬁﬁ@f wheré'l’mw e aT*@substitut ed
cycl oal kyl, het ermgj&t’ cl-oatieyl ) JJAI erocyclyl. 10.
The cgonmpound of any one & clains 1-9, wherein®R is ',1.0 het erocycl yl . 11.

The c](9npound of any one of claims 1-9, wherein R is heteroal kyl. 15 12.
The conpound of any one of clains 1-11, wherein R is hydroxyal kyl. 13. The

conpound of any one of clains n. Ar stituted-phenyl)
4- substi t ut ed- pheny! érmﬁ“‘ﬁred’fé‘b‘%%ﬂe %%S%MWW)%%E%% The conpound of
any one of rAi1% Almmb | or QRRGRAYI.2-pPrrblidinserbany | |

2- met hyl pheny Eﬂi rgyp%g}ag&l@rﬁgtlﬁ é‘&nénl?/n?g? 4 dif Yuo?gnhen | . 25 15. The

conmpound of stm’qd atriéO(SC for &2 hmlrialldltmfl cmindmi zpom temexratatrn Mztharsoltﬁ and R3 is

t hy] f bl d of
one 915 ol o T 1 2805 5] BR Visopi G &pitired ot & pimdds, FRBUEETREY hy1 ' ooy
or cycl opr opYbhin®b LR pr&YiYitaieihbBidughBOvith M¥fRahBY folibwedby dtyirddrovided

the free amine. This was suspended in methanol (1-2 mL), hydrochloric acid in

ether (1M, 1.5 mL) was added and the reaction was stirred for 30 minutes.
Isolation of the solid via filtration and drying provided 0.127 g of the
20 hydrochloride salt (Mass spec. M+1 = 389).

Example 78: Preparation of 6-(2-chlorophenoxy)-2-({4-[2-(diethylamino
ethoxy]phenyl }amino)-8-methylpyrido[2.3- rimidin-7(8H)-one

L0 — OO

25 : A mixture of sulfone 6 (0.4 g, 1.1 mmol) and 4-(2-
diethylaminoethoxy) aniline (0.8 g, 3.8 mmol) in 0.5 mL 1-methyl-2-



PCT/ EP112/U | 1 UC> 17. The conpound of any one of clains 1-14 of Formnul a
I'1, wherein R8 is hydrogen and R9 is alkyl, alkylsulfonyl or -C(O)-R8
(where Reyohsu@kky! . al koxy, aryloxy, am no, monoal kyl ani PeTRP2/01106

di al kyl am no). 5 18. The conpound of- claim 15, wherein Ar’ is

2, 4-di fluoro-phenyl and R is tetrahydro-2H pyran-4-yl, i.e.,

6- (2, 4-di fluorophenoxy) - 8- net hyl -

(tetrahydro-2H pyran-4-yl am no) pyri do[ 203- dJpyri m di n-7(8H)-one. 19. The
compound of claim 15, wherein Ar' is 2,4-difluoro-phenyl 10 and R is
tetrahydro-2H pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)-8-propyl -2
(tetrahydro i R one. 20. The
conmpound of? d??ﬁoﬁ@w@\/\%gﬁ’ﬁ%ﬂ}b &f‘mdgi ﬁ"gl fqr}cg%'r%{é@% gﬁtq&gﬁ% R is

t etrahydro- @iﬂpmrm-Memhnonaeer (985 (-2, AL Yw#d adahedph@t’rmw};pe&smyaﬁaspr opyl 15

+ 2-(tetrahydro-2H an- 4- mno ridof 2, 3-d m di n-7 21. Th
cogrpound gfstl(ge |f%p3?/95m"\}6|‘f’é¥€‘1 )a%%jl?IQ‘SWL‘aP? mﬁ]d’ri‘)'ébll’l‘é%?i Oé‘i’*ég%g Wétge ©

1, 3-di net hy, ,@é@ ( 3- hydr oxy
1, 3-di net hy atgutypg?na}r%)m%ﬁ{%réﬂokﬁ%dgﬁ%g% Iﬁo%g,t?\f}g lgyfg?% i n- b7"20ne 20 22.
The cénpounsblufin chmmm@tamb!aﬁSiozsCH-zCB/Meﬂn{f—l mibTbhemiom)fr@u()ﬁs hydr oxy- 1
(S), 3-di net hyl - but yl am no t hyl - 8H n7one 25 23.
The conpoun¥eigrompiieand ¢ %‘P‘F&Pm?tgd ém{ezf “EJ‘F lPrG Be kﬂ'd!ﬁ%‘?ﬁ?h I%%3 hydroxy-1
(R), 3-di mat%)ﬁln? bl&l'fxé’ Lv%?kdlgéncﬁdrWHémangﬁipyﬁLqu{yam%hMYardﬂn@tﬁér IIQI”e 24.
The conpoun aim1l Forrmula I, wherein WO 112/ 11C

PCT/ EP112/ 0X’5) Was 2ddedRanditise raaq;tiop \aasléamydémtﬁ@nyinutearMamymliﬂ}d :

a1 kyl one. ororepSyeloyed Rk (AR 12 mbS yeleen AR of ol aim
24, vhper ei ”IsEi'anbﬁoﬂ"lﬁls%roﬂabf&}’ﬂiltr@ﬁoﬂﬂﬁﬁ Cp‘rd\lldcc?@lﬁghﬂtﬁ@”pound of claim
25, wherein, R is heterocyclyl he conpound of any one of clains

24- 26, V\herlaldlmhloncbS@lt(b@SSSPCGMmH-R@MMPnE?-Mﬁ 268.4 e conpound of any
one of clains 25-27, wherein R2 is acyl. 15 29. The conpound of any one of
clainms 24- ZBxarmﬂeWQi Brepatatios 0224 M-{2-(dietbylpiayéthoXyIphenyl } amino)-6-(4-

t et rahydr o- ﬂm@ﬂ@axﬁ.&mMM o[&R3 Mldﬁm@ﬂ)-@ﬂmound of formula |I' or
1" N\ \ X ~Ar' 3 R 20 Eor ~Ari to ~ RwVZ
N- \NR8R9 Fornul a X%F@ Zi-sNer CH 5@ fﬁ )2 or O
MeO2S N
CH; (':HJ
15

A mixture of 6-(4-fluorophenoxy)-8-methyl-2-(methylsulfonyl)
pyrido[2,3-d]pyrimidin-7(8H)-one (see Example 8 — Step A - B, 0.35 g, 1 mmol)
and 4-(2-diethylaminoethoxy) aniline (0.625 g, 3 mmol) in 0.5 mL 1-methyl-2-
pyrrolidinone was stirred at 110 °C for 12 hours and then cooled to room

20 temperature. Methanol (2 mL) was added and the suspension was stirred for 30
minutes. Filtration and washing of the precipitate thoroughly with methanol
followed by drying provided the free amine. This was suspended in ethyl acetate
(1-2 mL), hydrochloric acid in ether (1M, 1.2 eq) was added and the reaction was
stirred for 30 minutes. Isolation of the solid via filtration and drying provided

25 0.085 g of the hydrochloride salt (Mass spec. M+1 =478, MP =245.2 -
246.1°C).



WO U2/ 111>.159.1 203 PCT/EPU2/ 1111 (I1() X is O NR4 (where R4 is hydrogen
or alkyl), S, or CRSR6 (where R5 and R6 are independently hydrogen or

al kyl) ony&osheidds is Oor NR; Ar' is aryl or heteroaryl; perRpodd116d KY! .
aryl, aral kyl, cycloal kyl or cycloal kyl al kyl, or R Wtoget her forma

| eavi ng group or hydroxy; R3 is hydrogen, alkyl, cycloal kyl)

cycl oal kyl al kyl , aryl, aral kyl, hal oal kyl, heteroal kyl, cyanoal kyl

al kyl ene- C(O~-R3' (where R3' is hydrogeni0o&l kyl, hydroxy, al koxy, am no,
nonoal kyl am no or dial kyl am no), am no, 10 nonoal kyl am no) di al kyl am no or
NR3z- Y3- R33 (V\/nere Y3is -C(O, -CCOO, C(ONR34, S(Oz, or S(O zNRS3s;
R3z) R3a ang, B3n.q. eprs '&Péeal(bbﬂd&‘cq{h@?@;m@r[(%Woxv@x?r?hi g3 is hydrogen,
al kyl . cycl AR i6Y0 s Sleeh RLAYIALKAL i Ak SORATEY], of optlonalTy substituted

phenyl) or &ac R7- TS Nydr ogefT_u yi; and 5 R8 and R9 are

- i ndependent |y hydrogen, aI yI araikyl, cycl oal kyl | cycl oal kyl al kyl ,
het er oal kyl, al kyl sul f ar*@ul fonyl, ONmiY@ R8'is al kyl,
aryl, aral kyl, cyclve@atRy NC C | kKyTal 'Ryl 4 | koxy, aryl oxy,

am no, nono- and di -al kyI a‘m no, arylam no orOHa'F'yI (akkyl )anmi no) or R$ and R9
t oget her form =CR8zR83 (where R8z and R83 are independently hydrogen, 20

al kyl, cycloal kyl, cycloal kylal kyl or optionally substituted phenyl). 31. A
conposi tion conprisin InGalasys j 2 hf desired
and oilse or nore corrpo‘gn S O?Bg%gpdg%éﬁgfdsﬁ glclgrgmglg pLogkll?r&a“c]e:;u{)ll cally
accept abl e @al4rs, DhSITAGL]) 179, 13AL oﬁlphahglss-pfyﬁbhqhnemwam@asedauI8t)|°de conmpound
of the fornmula: wwX~, Il RS~/~~~xa 13 R wherein (12/111~.159~ 204
Zis N or diar 3mhawysEPha magtiqn mpyteywasicgotsd, NRWaTWYé%t@T (ﬂﬁ/ lps mFMA§en or

al kyl), g kyl) or
0 Xo 16 o g Bl Ao T frolBSRRIAERE) YR aRoNagdh

hydr ogen, akthlylene yhlogide, Wtcrectmmmgalalmymlolagbnt (Mg,SIQ4) anchévapbratedaboal kyl ,
het er oal kyl ,. ¢ anoal kyl , acyl, alkyl ene- Cﬁ@(}} (where R3' is hydrogen,
al kyl3)0 hydr ygld the pragie (0. Oé%aaalasmaévlw vIasttHo or di al kyl ami no), 10 ani no,

nonoal kyl am no, di al kyl am no or NR32-Y3-R33 (where Y3 is -C(O) \
Example 81: Preparation of 6 8 hyl-2-[(5-methyl

2-vaminolpyrido{2.3- rimidin-7(8 H)-one

Msﬁ@@ O mmb
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15 To a solution of 5-methylpyridin-2-amine hydrochloride salt
(0.025 g, 0.17 mmol) in 2 mL of chloroform at room temperature was added
barium hydroxide monohydrate (0.16 g, 0.86 mmol). This was allowed to stir for
1 hour, filtered and evaporated under reduced pressure. Sulfone 2 (0.05 g, 0.143
mmol) in 1 mL of chloroform was added to the residue, the reaction was brought

20 to 65 °C and stirred for 24 hours. The mixture was cooled and the solvents were
removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with methanol/water, dissolved in
methylene chloride and evaporated to yield the amine (0.034 g, mass spec. M+1
= 378).

25



C(OO, -CCONR34, S(O2 or S(O2NR35; R32, R3a and R35 are independently
hydr ogen or al kyl; and R33 is hydrogen, alkyl, cycloal kyl, cycl oal kyl al kyl,
het er oal kyb o9%6QpL 1 Onal |y substituted phenyl); said nmethogceqspiashng t he
steps of: 15 contacting an al dehyde of the formula: CHO N RSI _Z- NH 13 R
with an aryl compound of the fornmula: x' X3 wherein 20 X3 is -C(=0-OR and
R is alkyl, under conditions sufficient to produce said sulfide conpound.
33. The process of claim 32, wherein Z1081, Ar' or R3 is as specified in
any one of clainms 1-29. 34. The process of claim33, wherein R3 is
hydrogen. 25 35. The process of any one of clains 32-34 further conprising
pr oduci ng | peammaunds of {01834 Fuorophdxy ko2, 3] | ~ 205 N
R~S~Z N- _%%i:ﬁ%@%apfwg Eﬂgfc?/(tn’:idgglfﬂ%%?é(?le R 7R3 XXz and A’
are as spedﬁ?reg-rn—c—afns 32- 34, conprising exposing said sulfide conmpound
- to oxidizing conditions to produce said sul fonyl conpound. 36. The process
of claim 35, wherein sghd: PrigirdtionbfaOMbirbpHensxyaoepmisie:MCPBA, Oxone,
periodate or a rheni umperoxide species. 10 37. A process of preparing a
compound of fornmula I of any one of clainms 1-29 co@% ysing the steps of:
contacting a conpound of Begp@Ha 1V: 15 N ~Z N~-X2 | oR3 where Z, R3, X,
XZ and Ar' are as specifi' n any one—of=cl ai m;@@; and L is a |leaving
group; 20 with an am ng"R~NRZNH with Rl and R2 t he sane nmeaning as R
and R2Z in any one of clains 1-29 under nucl eophilic displacenent

conditions. 38. The process of claim37, wherein L is a group RS(O) n- where

R is an al kyl or phenyl group and n is an integer fromO to 2,
Todoacetonitrile (2.14 mL, 29 mmol) was added to a suspension of 4-

fluorophenol (3.0 g, 27 mmol) and K,CO; (4.85 g, 35 mmol) in 10 mL of DMF.

The reaction was heated to 60°C for 15 hours then the mixture was cooled,

10 diluted with water and extracted with ethyl acetate-hexane (1:1, 150 mL, 3X).
The organic solution was combined and washed with water (200 mL, 2X), and
dried (brine, MgSOy). The solvent was removed under reduced pressure affording

4.1 g of the product.

15 Step B: Preparation of 2-(benzylthio)-6-(4-fluorophenoxy)pyrido-
[2,3-d] pyrimidin-7-amine:

NCﬁ

og *Cfsm"z o

A mixture of the nitrile (prepared in Step A, 1.83 g, 12 mmol), the amino-
20 pyrimidine aldehyde (2.48 g,10 mmol) and K,CO3 (7.0 g, 50 mmol) in 30 mL of

dimethylformamide was heated in an oil bath at 120 °C for 4 hours. The mixture

(o] F
NT =Ny R <>
)I\//

§7 N7 N7 TNH,

was cooled, diluted with water and extracted with ethyl acetate (125 mL, 3X).
The organic solution was combined and washed with water (120 mL, 3X), dried
(brine, MgSO,) and filtered through a short column filled with silica. The solvent

25 was removed under reduced pressure and the crude material was purified by



WO 112/ OG 4s9-1 PCT/ EP02/1111111. 206 39. A compound as clained in any one
of claims 1-29 whenever prepared by a process as clained in claim37. . 5
40. A conpeYRMeas, claimed in claim30 whenever prepared bypcq/gphRFase as
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Step A: Preparation of 4-Amino-2-benzylthiopyrimidine-5-
15 carbaldehyde
To a 1M solution of lithium aluminum hydride (185 mL, 185 mmol) in
diethyl ether was added a solution of 4-amino-2-benzylthiopyrimidine-5-
carboxylate (46 g, 159 mmol) in 500 mL of dry tetrahydrofuran dropwise over a
period of 1.5 hours at 0 °C. The reaction mixture was slowly warmed to ambient
20 temperature and then cooled back to 0 °C before carefully quenching with 7 mL
of water, 7 mL of 2 M sodium hydroxide solution, followed by 14 mL of water.

The resulting suspension was filtered and the filter residue was washed with
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with ethyl acetate (2X, 50 mL). The solvent was dried (brine, MgSQy) and after

evaporation the compound was purified via column chromatography (SiO2,

CH,Cl,/MeOH - 97/3), providing 0.164 g of the sulfonamide-sulfide (Mass
15 spec. M+1 = 399).

Step B: N-[6-(2.4-Difluoro-phenoxy)-2-(tetrahydro-pyran-4-
lamino)-pvrido[2.3-dlpyrimidin-7-yl]-methanesulfonamide

N
Ho
SOCH ﬁj SOCH
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To a solution of the sulfonamide-sulfide (0.164 g, 0.4 mmol) in 20 mL

of dichloromethane was added the meta-chloroperbenzoic acid (0.2 g, 0.9 mmol).
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15 To the compound obtained in the Example 53 (free base, 0.28 g) in methylene
chloride (5 mL) at ~78 °C was added DAST (Aldrich, 0.14 mL). The reaction
mixture was slowly warmed up to room temperature. It was partitioned between
methylene chloride and water. The organic layer was separated and washed with
saturated aqueous sodium carbonate, dried, and concentrated to give the crude

20 product. Preparative TLC (silica gel, 45% EtOAc /hexanes) gave the pure product
(0.16 g). It was converted to the hydrochloride salt by treatment with 1M HCl in
ether to give RO3310297-001 (Mass spec. M+1 = 393, MP = 196 — 197.2 °C).



| YLO%r&' ()- F10%m& ()-! 10%m& () - SlO%r&' ()- H
*dE~\ =, 510S, MLO%IY&' () - FS+@0%r& ()- f) ! 10%m& ()- @& 10%r& ()- $10%r& () -

s! 10%1&’ ( L0 10m 10m 10nDy10%&’ () - @ 10%&

y4ZlO%r&‘?,? l\1l§0%&' ()-S, MLO%& () - F*, F? SC}A<VK@(5)10|le‘l’;d%EEEL'P%/Mi‘%/Z&' ()-!
0 y10%&' ()-,!  yl0%ZZ& ()-, &Fs10%& ()-s10%Z& ()-cr}\=VK@ 510! ! 109Z& () -

0! 10%& ()-! lef%Z&' ()-1 109BNSN& ()-!0l 109%&: () - Oy10%& ()- Sc~4qaBVK@ 510!
+109&& ()- 'y(G 100& ()- | %40%& ()- |19$0%& ()- #10%&& ()- , "' 109%&& ()-

gqwxyz, -\, 5! @& 10% & ()-!s& 109%& ()- 10Z 10Z 10Zf 5109%&& ()-! X0
L0%: ()~ S-109Z& ()-,\ JA<\: 51121109 ()-& 10% () -
! : 'd'rg 19%6m€ () -

10%18& 1094 0
&10%7&(%) %ﬁ%ﬂgé ’9"”&31?6 c T11ts! 10%

&'() 10m 18me 9‘1":;' ‘ T ' () -zX6m@ xH
+ 10%~& ()-3 ! 10%&R&& () 3 '10%&'()

Step A: Preparation of 6-(2,4-Difluoro-phenoxy)-8-isopropyl-2-

5 phenylmethanesulfonyl-8H-pyrido[2,3-d]pyrimidin-7-one
F
o F
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/II 2) oxone ph/\ §\*N/ N SO

pe

The above sulfide (2.2 g, 5.5mmol), potassium carbonate (0.84¢g, 6.1mmol), and
2-iodopropane (0.58 mL, 5.8 mmol) in dry DMF (5 mL) were stirred at room

10 temperature overnight. Aqueous work up gave the crude sulfide. It was dissolved
in THF (50 mL) and treated with oxone™ (8 g) in water (50 mL) at 0-5 . The
mixture was then slowly warmed to room temperature and stirred for additional 5

hours. Aqueous work up gave the crude sulfone.

15 Step B: Preparation of 6-(2,4-Difluoro-phenoxy)-2-{[(1S)-2-
hydroxy-1,2-dimethylpropyl]amino }-8-isopropylpyrido[2,3-d]pyrimidin-7( 8H)-

one

XX T ey

20 The above sulfone (0.93 g, 2.05 mmol), (3S)-3-amino-2-methylbutan-2-ol
hydrochloride salt (0.54g, 4 mmol) and triethylamine (1 mL) in isopropyl alcohol
(10 mL) were refluxed for 10 hours. Aqueous work up gave the crude product.
After column chromatography (silica gel, 35% -45% EtOAc /hexanes) the pure
product (0.386 g) was obtained. It was converted to its hydrochloride salt by the
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2H-pyran-4-ylamino)pyrido[2,3-d]pyridin-7(8 H)-one

Step A: Preparation of 6-Chloro-4-methylamino-nicotinic acid
X—CO,Et X —CO_Et

/{I 2 MelH2 > Nl 2
o NF ¢ o N ~NHMe

4 ,6-dichloro-3-nicotinic acid ethyl ester (Specs, 7.37 g, 33.5 mmol) was stirred
with aqueous methyl amine (40%, 14.5 mL) in acetonitrile (50 mL) at 0-5 °C and

ethyl ester

then room temperature for 6 hours. The mixture was concentrated and added
EtOAc. The organic layer was washed with brine (2X), dried and evaporated to
give the desired product (7.12 g; MP = 61.4 - 63.1 °C).

Step B: Preparation of 6-Chloro-4-methylamino-pyridine-3-
carbaldehyde

—_—
o 7 TNHMe 2)Mn02 ¢ N “NHMe

Step b: To the above ester (7.1 g, 33.2 mmol) in THF (100 mL) was slowly added
LAH (1.0 M in THF, 70 mL) at 78 °C and stirred for 3 hours. The temperature
was slowly raised to —10 °C and TLC indicated that the ester was consumed.
MeOH /EtOAc (5 ml each) was added to destroy excess LAH and the mixture
was warmed to room temperature. Water (50 mL) and EtOAc (500 mL) were
added and filtered through a pad of celite. The filtrate was separated and dried.

The crude product was further purified by column chromatography (silica gel, 40-
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~ Step C: Preparation of 7-Chloro-3-(2,4-difluoro-phenoxy)-1-

methyl-1H-{ 1,6 Jnaphthyridin-2-one
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The aldehyde obtained above (1.8 g) was heated with methyl 2,4-difluoro-

phenoxyacetate (4.1 g) and potassium carbonate (4.1 g) in NMP (20 mL) at 70 °C

for two days. EtOAc (200mL) was added and washed with brine (3x), dried and
15 concentrated to give the crude product. Tituration with hexanes gave 3.07 g of

white solids (Mass spec. M+1 = 323, MP = 168 - 170.5 °C.

Step D: Preparation of 6-(2,4-difluorophenoxy)-8-methyl-2-
(tetrahydro-2H-pyran-4-ylamino)pyrido(2,3-d]pyridin-7(8H)-one

. F
)3@[@ O
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The product obtained above (2.06 g, 6.4 mmol) was heated with 4-amino-

tetrahydropyran (3.4 g, 33.6mmol) at 150 — 160 °C for three days. The mixture
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solids were recrystallized from isopropyl alcohol to 1.3 g of white crystals (Mass

spec. M+1 = 388.2, MP = 237.5 -239 °C).

Example 89: Preparation of 8-Amino-6-(2.4-difluoro-phenoxy)-2-(tetrahydro-

10 ran-4-vlamino)-8H-pyrido[2.3-d]pyrimidin-7-one

Step A: Preparation of 8-Amino-2-benzylsulfanyl-6-(2,4-difluoro-
phenoxy)-8H-pyrido(2,3-d]pyrimidin-7-one:

F
0 0
NS s
P
©/\s NT SN0 F
F
seuel
P
©/\s NN o F
N
15

To a solution of the sulfide (see Example 83 for preparation) (2.67g, 6.72mmol)
in DMF (120mL) at 0° C with stirring was added 60% NaH (375mg, 1.4eq) in
one portion. The resulting mixture was stirred at 0°C for 30 minutes. Then

20 dipheny! phosphinyl-O-hydroxylamine (Tet. Let., vol.23, No. 37, 3835-3836,
1982) (2.34g, 1.5eq) was added in one portion. After about one minute, the

mixture became very thick and difficult to stir. TLC analysis indicated that all of
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Step B: Preparation of 8-Amino-6-(2,4-difluoro-phenoxy)-2-
(tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one:
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To the sulfide (820mg, 1.99mmol) and 4-aminotetrahydropyran (500mg, 2.5 eq)
was added NMP (0.8mL) and the resulting mixture was heated with stirring at
150°C for 24 hours. By TLC, the starting hydrazido sulfide was consumed.

15 Ethyl acetate (175mL) and water (50mL) were added and the layers were
partitioned and then separated. The aqueous layer was further extracted with
ethyl acetate (100mL) and the combined ethy! acetate layers were washed with
water (2X200mL). Finally, the organic layer was washed with brine (1X150mL.)
and then the ethyl acetate layer was dried over magnesium sulfate, filtered and

20 concentrated to give 882 mg of the crude product. Purification by Preparative
Thin Layer Chromatography eluting with 6% methanol in dichloromethane gave
the free amine as a dark tan powder (44mg). The free amine was taken up in
dichloromethane (15mL) and then 1M HCl in diethyl ether (0.17mL, 1.5eq) was

added with stirring. Stirred for 5 minutes and then the solvent was removed
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Step A: Preparation of 2-Benzylsulfanyl-6-(2,4-difluoro-phenoxy)-
8-isopropylamino-8H-pyrido(2,3-d]pyrimidin-7-one:
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10
To the hydrazido sulfide (300mg, 0.73mmol) in methanol (70mL) and acetic acid
(16mL) was added acetone (0.16mL) followed by sodium cyanoborohydride
(55mg, 1.2eq). The resulting mixture was stirred at room temperature for 24

15 hours. The next day the reaction mixture was poured in to saturated sodium

bicarbonate (100mL) and then extracted with ethyl acetate (2X100mL). The

ethyl acetate extracts were washed with brine (1X50mL) and then dried over

magnesium sulfate, filtered and concentrated to give 323mg of crude product.

Purification by Preparative Thin Layer Chromatography eluting with 30% ethyl
20 acetate in hexanes gave the desired compound (64mg, (M+H)"=455).
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To the N-isopropyl hydrazido sulfide (64mg, 0.141mmol) in THF (10mL) at 0°C
with stirring was added a solution of oxone (130mg, 1.5eq) in water (10mL)
dropwise. After the addition was complete, the resulting mixture was stirred
from 0°C to room temperature overnight. The next day the reaction was
10 complete by TLC. Ethyl acetate (75mL) and water (25mL) were added and then
partitioned and separated the layers. Washed further with water (2X25mL) and
finally washed with brine (1X75mL). The organic layer was dried over

magnesium sulfate, filtered, concentrated and pumped to give the N-isopropyl
hydrazido sulfoxide (74mg, (M+H)"'=471).

15
Step C:  Preparation of  6-(2,4-Difluoro-phenoxy)-8-
isopropylamino-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-
one:
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The sulfoxide (74mg, 0.157mmol), 4-aminotetrahydropyran (80mg, 5eq) and
NMP (0.1mL) were mixed together and heated ad 80°C with stirring for 30
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vacuum to give 75mg of crude product. Purification by Preparative Thin Layer
Chromatography eluting with 75%e ethyl acetate in hexanes gave the desired
compound as the free amine (39mg). The free amine was taken up in
dichloromethane (SmL) and with stirring was added 1M HCI in diethyl ether

10 (0.14mL, 1.2eq). The resulting mixture was stirred for 5 minutes. Then the
solvent was removed under reduced pressure at 50°C. Dried under high vacuum
at 56°C for 24 hours to give the title compound as an off-white powder (39mg,
(M+H)"=432).

15 Example 91: Preparation of 6-(2.4-Difluoro-phenoxy)-8-[N-methyl-(IN-3-

ran-4-ylamino)-8H-pyrido[2.3-

dlpyrimidin-7-one

Step A: Preparation of 2-Benzylsulfanyl-6-(2,4-difluoro-phenoxy)-8-N-
20 isobutylamino-8H-pyrido[2,3-d]pyrimidin-7-one
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To a mixture of the hydrazido sulfide (1g, 2.52mmol) in methanol (200ml) and
25 acetic acid was added isobutyraldehyde (0.3mL, 1.3eq) followed by sodium
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| saturated sodium bicarbonate (5X200mL) until slightly basic. Finally washed
with brine (1X150mL) and the organic layer was dried over magnesium sulfate,
5 filtered, concentrated and pumped to give the crude product (1.083g) as a tan
solid. Purification by Flash Column Chromatography on silica gel eluting with
15% ethyl acetate in hexanes gave the desired product as a foamy solid (487mg,

(M+H)"=469, m.p.=132.1-133.9°C).

10 Step B: Preparation of 2-Benzylsulfanyl-6-(2,4-difluoro-phenoxy)-
8-(N-isobutyl-N-methyl-amino)-8H-pyrido[2,3-d]pyrimidin-7-one
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15 To the N-isobutyl hydrazido sulfide (100mg, 0.213mmol) in methanol (10.5mL)
at 0°C was added acetic acid (3mL) followed by 37% formaldehyde,q) (25uL.,
1.6eq) and then sodium cyanoborohydride (20mg, 1.4eq). The resulting mixture
was stirred from 0°C to room temperature overnight. The next day there was
only a trace of starting material by TLC. The reaction was poured into saturated

20 sodium bicarbonate (150mL) and then extracted with ethyl acetate (3X75mL).
The combined ethyl acetate layers were washed with brine (1X50mL) and then
dried over magnesium sulfate, filtered and concentrated. This crude material was
purified by Preparative Thin Layer Chromatography eluting with 20% ethyl
acetate in hexanes to afford the desired compound as a white foamy solid (96mg,

25 (M+H)"=483).
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Step C: Preparation of 2-Benzylsulfinyl-6-(2,4-difluoro-phenoxy)-
8-(N-isobutyl-N-methyl-amino)-8H-pyrido( 2, 3-d] pyrimidin-7-one

To the sulfide (96mg, 0.199mmol) in THF (10mL) at 0°C with stirring was added
dropwise a solution of oxone (185mg, 1.5eq) in water (10mL). After addition
was complete, the resulting mixture was stirred from 0°C to room temperature
overnight. By TLC the reaction was complete the next day. Added ethyl acetate
(75mL) and washed with water (4X30mL) and finally washed with brine
(1X30mL). The organic layer was dried over magnesium sulfate, filtered and
concentrated to give the desired compound as a white foamy solid (95mg,

(M+H)"=499).

Step D: Preparation of 6-(2,4-Difluoro-phenoxy)-8-[N-methyl-(N-
3-methyl-butyl)-amino]-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido( 2, 3-
d]pyrimidin-7-one:
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5 water (25mL). Partitioned and separated the layers and subsequently washed

with water (2X25mL) followed with brine (1X25mL). The organic layer was
dried over magnesium sulfate, filtered concentrated and pumped. Purification by
Preparative Thin Layer Chromatography eluting with 40% ethyl acetate in
hexanes gave the desired product as the free amine (82mg). The free amine

10 (82mg) was taken up in dichloromethane (5SmL) and then added 1M HCl in
diethyl ether (0.2mL, 1.2eq). The resulting mixture was stirred for 5 minutes and
then the solvent was removed under reduced pressure at 50°C. Dried under high
vacuum at 56°C for 24 hours to give the title compound (60mg, (M+H)"=460) as

an off-white powder.

15
Example 92: Preparation of 6-(2.4-Difluoro-phenoxy)-8-N.N-dimethylamino-2-
(tetrahydro-pyran-4-ylamino)-8H-pyrido[2.3-d]pyrimidin-7-one:
Step A: Preparation of 2-Benzylsulfanyl-6-(2,4-difluoro-phenoxy)-
20 8-N,N-dimethylamino-8H-pyrido[2,3-d]pyrimidin-7-one:
F F
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acetic acid (60mL) and then added 37% formaldehyde(q) (0.5mL, 4eq) followed
by sodium cyanoborohydride (458mg, 2eq). The resulting mixture was stirred at
room temperature overnight. The next day there was still some starting sulfide

5 remaining, so additional 37% formaldehyde ,q) (0.5mL, 4eq) was added and the
reaction was stirred at room temperature for one more day. On the second day,
the reaction was complete by TLC. Added ethyl acetate (300mL) and saturated
sodium bicarbonate (150mL) and partitioned. Then separated the layers and
washed with more saturated sodium bicarbonate (3X150mL) until slightly basic.

10 Finally washed with brine(1X150mL) and the organic layer was dried over
magnesium sulfate, filtered, concentrated and pumped to give crude product
(1.93g). Purification by Flash Column Chromatography on silica gel eluting with
15% ethyl acetate in hexanes afforded the desired product as a foamy off-white
solid (740mg, (M+H)"=441, m.p.= 63.0-66.0°C).

15
Step B: Preparation of 2-Benzylsulfinyl-6-(2,4-difluoro-phenoxy)-
8-N,N-dimethylamino-8H-pyrido[2,3-d]pyrimidin-7-one:
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To the sulfide (725mg, 1.65mmol) in THF (30mL) at 0°C with
stirring was added dropwise a solution of oxone (1.01g, leq) in water (20mL.).
After addition was complete, the resulting mixture was stirred from 0°C to room

temperature for 6 hours. Then added ethyl acetate (100ml) and washed with
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5 Step C: Preparation of 6-(2,4-Difluoro-phenoxy)-8-N,N-

dimethylamino-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3-d ]pyrimidin-7-

one:
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The sulfoxide (308mg, 0.675mmol), 4-amino tetrahydropyran (205mg, 3eq) and
NMP (0.3mL) were mixed together and heated at 80°C with stirring for
30minutes. By TLC, the reaction was complete. Ethyl acetate (35mL) and water
(25ml) were added, partitioned and separated the layers. The organic layer was

15 washed with water (2X25mL) and finally with brine (1X25mL). Dried the ethyl
acetate layer over magnesium sulfate, filtered, concentrated and pumped to give
the crude product (571mg). Purification by Preparative Thin Layer
Chromatography eluting with 70% ethyl acetate in hexanes afforded the product
as the free amine (185mg). The free amine was taken up in dichloromethane

20 (20mL) and then 1M HCI in diethyl ether (1.2eq, 0.5mL) was added. The
resulting mixture was stirred for 5 minutes and then the solvent was removed
under reduced pressure at 50°C. Dried under high vacuum at 56°C for 24 hours
to give the title compound as an off-white powder (195mg, (M+H)"'=418, m.p.=
126.4-131.0°C).
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The 2,4 difluoro aniline (5.06 ml, 49.6mmole) put into a solution

of 10% NaOH (76 ml). Cooled in an ice bath and added benzyl chloroformate

(7.85 ml, 55mmole). After stirring for for 2 hours the product was filtered, stirred

10 with hexane, dried. Yield 9.4 g

Step B: Preparation of [Benzyloxycarbonyl-(2,4-difluoro-phenyl)-

amino]-acetic acid methyl ester
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15 F
The CBZ protected aniline (7.89 g 30 mmole) dissolved in 1-methyl-2-
pyrrolidinone ( NMP) and cooled in an ice bath to 0™ To this solution was added
sodium hydride (1.3 g 60% oil dispersion, 32.5mmole), this was stirred at for 30
minutes. To this solution was added methyl bromoacetate (3.0 ml, 31 mmole),

20 this solution was allowed to warm to room temperature and stirred for 12 hours.
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Step C: Preparation of (2,4-Difluoro-phenyl)-(8-methyl-2-
methylsulfanyl-7-oxo-7,8-dihydro-pyrido( 2,3-d]pyrimidin-6-yl)-carbamic acid

benzyl ester

/o\ﬁo E
A, 0 \ e

& "0 - UQ( LLL™

10
To a solution of the aldehyde (1.69g, 10mmole) in NMP and the CBZ protected
aniline (3.5g, 10.5 mmole) was added potassium carbonate (2.0g, 14.5 mmole)
and heated at 120° for 12
hours. Reaction mixture cooled to room temperature and added to water.

15 Extracted with ethyl acetate and washed 5 times with water, dried (MgSO,) and
evaporated to dryness. Product purified by column chromatography (75:25
EtOAc:Hexane).

Yield 1.9g (M+H)" 469

20 Step D: Preparation of (2,4-Difluoro-phenyl)-(8-methyl-2-
methylsulfonyl-7-oxo-7,8-dihydro-pyrido( 2,3-d]pyrimidin-6-yl)-carbamic acid

benzyl ester



- 110%& () - @F10¢

10910% ()- 93Z10%: ()-y) "10%& ()-1ky) "10%& ()- ' 10%& ()-1110%& ()-
GOGGGGE | TN 1004 & ()=, &10%4| & () - &

GLO%H & (o | IO ()- &Y10%| & ()-10% & ()- 10 101. JcKKKbfASEMN o
1004 SL' I%/af’ A‘% SYA0%| & ()- $10%| & ()- @O0%| & ()- @slgﬁ/ﬁf&'()"“
109%1 & () - { LLNgNOOOOOIYNC 10% 104| 104| 104 &9! 10%4] & () -

y210%4| & ()- 11 109%4| & ()- f*s100| & ()-( "10%| & ()- O P| PPQ*QQ A2YNC
10810%1& ()- : 10%1& ()- 10%m& ()- &10%B ()- ! c@! 100& ()--1

sI 10% () - - QORARRSQSAEYNC 101 ' 10%1& () - 10%m& () -

"1 10%1& () - - T0%18’ () - - 10%1&' () - @t (). QSSDTT8UUV’\<YNC

b F 109 ()-1' F" 10%& () -, $10%m&' ()-, " 10%m& () -

| 10918 () - F1 1 109%& () - F dE: /" 10m

10MD10%m& () - S, 8S10%E z: - HAS10%1& ()- &310
3 “YYYr 54/——101@/% . 10% (
() - W sal10%&: () 1 @10#10%‘ 0)-

To a solution of the sulfide (8.5g, 18mmole) in CH,Cl, (100ml) was added meta

1094.& ()-!~ @&w(oo
11109 ()-  Soud OF

chloro perbenzoic acid (9.0g ~75%, 39 mmole), and stirred at room temperature

5 for 12 hours. The reaction solution was washed with a 10% solution of NaSOj,
then three timew with a 10% solution of NaHCO3, dried (MgSO,), and
evaporated to dryness. The crude product was stirred with ethyl ether (100ml) for
an hour, filtered, and dried. Yield 7.9g

10 Step E: Preparation of (2,4-Difluoro-phenyl)-[2-(2-hydroxy-1,1-
dimethyl-ethylamino)-8-methyl-7-oxo-7,8-dikydro-pyrido( 2, 3-d]pyrimidin-6-yl ] -
carbamic acid benzyl ester
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The sulfone (0.5g 1 mmole) was combined with the 2-amino-2-methyl-1-
15 propanol (0.5 g, 5.5 mmole) and 0.5 ml NMP, this solution was heated at 80° for
1 hour. Cooled to room temperature, added MeOH (2 ml) and water (4 ml),

stirred for one hour, filtered to give the product as a solid. Yield 450mg, (M+H)"
510
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The CBZ protected amine (450mg, 0.8 mmole) dissolved in EtOH (20 ml) to this
added 5% Pd/carbon (50mg) and hygrogenated at atmospheric pressure. After 12
hours filtered through celite, evaporated to dryness. This material suspended in
MeOH, and acidified with hydrochloric acid (1.0M/Et,0, 1 equivalent), stirred
for 20 minutes, evaporated under reduced pressure, stirred with a mixture of
Et,0/MeOH, for 2 hours, filtered to give the hydrochloride salt. Yield 140mg
MP216-217.9°. MS (M+H)" 376.

Example 94: Preparation of 6-[(2.4-Difluoro-phenyl)-methyl-amino]-8-methyl-

2-(tetrahvdro-pyran-4-ylamino)-8H-pyrido[2.3-d]pyrimidin-7-one:

Step A: Preparation of [(2,4-Difluoro-phenyl)-methyl-amino]-

acetic acid methyl ester

e \N/YO\
F F 0]
——
L F

To a mixture of the 2,4-Difluoro-N-methylaniline (Avacado Research Chemical,

Heysham UK) (1.43g, 10 mmole) in NMP, and K,COs;, was added methyl

R seacliNEeoqsy
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Step B: Preparation of 6-[(2,4-Difluoro-phenyl)-methyl-amino]-8-
methyl-2-methylsulfanyl-8H-pyrido(2, 3-d]pyrimidin-7-one
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10 A mixture of 4-methylamino-2methylthibyn'midine-5-carboxa]dehyde (915 mg, 5
mmole) and the aniline (1.1g, 5.1mmole) and K2COj3 (1.5g, 10.8 mmole)in 10ml
of NMP was heated at 120°. After 12 hours the reaction mixture was cooled to
room temperature and added to 100 ml of water. The resultant mixture was
extracted with EtOAc, (3X, 100 ml), and the organic layer was with water 6X,

15 dried (MgSQ4) and evaporated under reduced presure. The product residue was
stirred with ether (50 ml) for 1 hor, filtered to yield the product as a solid. Yield
1.07¢ MS (M+H)" 349

Step C: Preparation of 6-[(2,4-Difluoro-phenyl)-methyl-amino]-8-
20 methyl-2-methylsulfonyl-8H-pyrido(2,3-d]pyrimidin-7-one
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aqueous sodium sulfite solution (2X, 10 ml) and with a saturated solution of
5 sodium bicarbonate (3X, 10 ml). The organic solution then dried (MgSQs), and
evaporated to a solid residue. This residue was stirred with ether (25 ml), filtered
and dried to give the sulfone as a solid. Yield 870 mg MS (M+H), 381

Step D: Preparation of 6-[(2,4-Difluoro-phenyl)-methyl-amino]-8-
10 methyl-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3-d | pyrimidin-7-one

xﬁ@ Qfﬁi@

A mixture of the sulfone (0.4 g, 1.05 mmole) and 4-amino-tetrahydropyran
15 (0.35g, 3.47 mmole) and 0.3 m] of NMP heated at 80° for 1 hour. Cooled to room

o_

temperature, added 1.0 ml MeOH, and 2.0 ml of water, stirred at room
temperature for 1 hour, and filtered, washed with water and dried, to give the
product as a solid. The product was suspended in MeOH, and made acidic with
hydrochloric acid (1.0M/Et;O 1 equivalent) and stirred for an hour. The organic

20 solvent was evaporated, the residue was stirred with a mixture of MeOH/Et;O for
an hour, filtered to give the product as a hydrochloride salt. Yield 0.358g
MP197-198.5° MS (M+H)* 402
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To a solution of 25g (107 mmole) ethyl 4-chloro-2-methylthio-5-
pyrimiinecarboxylate in 250 ml of tetrahydrofuran was added 47 ml (337 mmole)
and 43 ml of 70% ethylamine solution (668 mmole). The mixture was stirred at
10 room temperature for 4 hours. Evaporated to dryness, this material dissolve in a
mixture of ethyl acetate / water, washed twice with 10% NaHCOj; solution, dred

(MgS0,), evaporated to dryness to give the product as a solid. Yield 24.1g

Step B: Preparation 4-ethylamino-2-methylthiopyrimidine-5-

15 methanol

0 o/\ O—H

A solution of the ethyl 4-ethylamino-2-methylthio-pyrimidinecarboxylate (24.1g,

100mmole) in tetrahydrofuran (250 ml) was cooled in an ice bath to 0°. To this
20 solution was carefully added I small portions over an hour lithium aluminum

hydride (4.3g, 113mmole), one hour after addition is complete water is slowly

added (4.3 ml), then a solution of NaOH (4.3 ml, 15%), then an additional 13 ml
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residue washed twice with 100 ml of tetrahydrfuran. This solution was
evaporated under reduced pressure. The residue stirred with 150 ml Et,0, filtered,
dried. Yield 19.1g.

Step C: Preparation of 4-ethylamino-2-methylthiopyrimidine-5-
carboxaldehyde
-~ ~
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10 To a solution of 4-ethylamino-2-methylthiopyrimidine-5-methanol (19.1g, , 96
mmole) in 1000ml of dichloromethane was added 87g of manganese dioxide.
The resulting suspension was stirred for 20 hours, filtered through celite. The
residue was washed twice with 100ml of dichloromethane, the combined filtrate
and washings was evaporated under reduced pressure to give the product as a

15 solid. Yield 12.8¢g

Step D: Preparation of 6-(2,4-difluorophenoxy)-8-ethyl-2-
methylthio)pyrido(2,3-d]pyrimidin-7(8H)-one

- ~
F
. |\ +F o) |\\©\‘
NN —‘*iN/
‘ s
0 F

20



10. 10%&' () - MF96109%&' ()-h0il}~2~\= 11 10% ()- y10%&' ()-!S y109%22& ()- & 6K
y10%&' ()-& y10%&' ()-&s10%&' ()-1oVaB-\= 1
(10%. () -woMLA%Ro{)-! D $SMLO%& ()-! 10%& ()- 10%& ()- | #10%pEydpiddlide
11V, 10% & ()-18 10%& ()-1+100GR7RE ()-1+10%& ()-)f 100& ()~ YF. 1008 () =
111 @' 110%: ()-! @' ! 10% ()- 10 10 10Y1109& ()-Y9610%& ()- / 10%&' () -
\A< = 11 @ 10%~& ()- 'y 109%& ()- '+ 109& ()- 10%r& ()- 10%r& ()-
S10%& ()-Az}YdB = 1!1 @\J3 %40%p& ()139310%& () - 10%& () -
#10%r& ()-S10%r& ()- L10%r& ()- ba@= 1'!

P,,t109%& ()-)!,,t109%& ()-,,t10%b& ()- - 10%m& ()-* 10%m& ()-3

» YA0%& () - \’i'o a—rmxtulleI c|>f| é@&l!al]n(?%é%e(ﬂ)x§lt|h§c;plyli%‘§i'né-)S'-carboxa]ehyde (5.0g,
25.5 mmole) and the phenoxy acetate (6.0g, 29.7 mmole) in 50 ml of NMP was
added K,COs (6.0g, 43.4 mmole) and heated at 120°. After 2 hours an additional
1.5g of the ester was added and heated an additional 2 hours. At this time and

5 additional 1.5g of the ester and 2.0g K>CO3 was added to the reaction, after an
additional 2 hours the reaction was cooled to room temperature. The reaction
mixture was added to water (300m)) and stirred for 2 hours. Filtered, and washed
with ethyl ether, dried.

Yield 8.7g MP 122-127.9° MS (M+H)" 350
10
Step E: Preparation of 6-(2,4-difluorophenoxy)-8-ethyl-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one

TR0, — g0

The sulfide (8.7g, 24.9 mmole) was dissolved in 100 m! of dichloromethane and

15

3-chloroperbenzoic acid (77% 11.5g 50 mmole) was added. The mixture was
stirred at room temperature for 8 hours, then washed with sodium sulfite solution
(2X, 75 ml) followed by saturated aqueous sodium bicarbonate (3X, 75 ml). The
20 organic solution was then dried (MgSOy) and evaporated. The resultant solid was
stirred with ether for 1 hour, and filtered to yield the sulfone as a white solid.

Yield 6.9g MP 128-129.1° MS (M+H)" 381
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5 A mixture of the sulfone (6.0g, 15.7 mmole) and 4-amino-tetrahyropyran (5.0g,
49.5 mmole) and 6.0 ml of NMP was heated at 80°. After 1 hour cooled to room
temperature, added 12ml of MeOH, and 24ml of water, stirred for 1 hour. The
suspension was filtered, washed with water and dried. The solid residue was
suspended in MeOH (60 ml) and hydrochloric acid was added (1.0M / Et;O I

10 equivalent), the mixture was stirred for 1 hour and evaporated. The solid residue

was stirre with a mixture of MeOH/Et,O for one hour, filtered, washed with

ether, and dried.

Yield 5.9¢g MP199.1-205.9° MS (M+H)" 403

15
o]
A mixture of the sulfone (see example 95 for preparation) (0.50 g,
20 1.31 mmol) and rrans-4-amino-3-hydroxy-tetrahydropyran (0.23g, 1.97mmol)

(see following ref for preparation: (a) Marquis, Robert W ez al J. Med. Chem.
(2001), 44(5), 725-736. (b) Gribble, Andrew D er al PCT Int. Appl. (1998), 74
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methyl-2- pyrrolldmone was heated at 100 °C for 12h. . The reaction mixture was

cooled, ethyl acetate (15 mL) was added and the organic solution was washed
with water (3X, 15 mL), brine and then dried (MgSO,). Evaporation of the

5 solvent under reduced pressure and column chromatography (CH,Cl,/methanol -
97/3) afforded 120mg of product (mpt. 174.9-176.3 °C, MS (M+H) = 419)

10
Step A: Preparation of 4-Hydroxy-4-methyl-pentan-2-one oxime

SV §%F

A mixture of 4-hydroxy-4-methyl-2-pentanone (10.0g, 85.7 mmole) and

15 hydroxylamine hydrochloride (22.17 g, 343 mmole) in 90 ml of water was stirred
vigorously at room temperature. To this solution was added slowly over a period
of an hour solid sodium bicarbonate (26.8g, 343 mmole). After 3 hours the
reaction mixture was extracted with ethyl acetate (3X, 100ml), dried (MgSO,)
and evaporated under reduced pressure, to give the product as an oil. Yield

20 11.2g

Step B: Preparation of 4-Amino-2-methyl-pentan-2-ol
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added a slurry of 20ml of 50% Raney Nickel/water, and put onto a Parr
hydrogenator at 50 psi. After 6 hours the reaction mixture was filtered through
celite, and evaporated to give the amine as an oil. Yield 9.9g
5 Step C: Preparation of 6-(2,4-Difluoro-phenoxy)-2-(3-hydroxy-
1,3-dimethyl-butylamino)-8-methyl-8H-pyrido(2,3-d]Jpyrimidin-7-one

F F
N7 \O NT ™= \O
P Y
\s'. N til 0 F H-o NN T 0 F
H

]
0]

A mixture of the sulfone (1.0g, 2.7 mmole), the 4-amino-2-hydroxy-2methyl

10 pentane (1.0g, 8.5 mmole) and 1.0 ml of NMP heated at 80° for 2 hours. The
reaction mixture was cooled, and added to water, extracted with ethyl acetate
(3X, 75 ml), washed with water (6X, 75 ml), dried (MgSO,), and evaporated.
The residue was purified by column chromatography (8i0,, CH,Cl,/MeOH-
95/5) to give the pure product. The residue was suspended in MeOH and

15 acidified with hydrochloric acid (Et,O/HC], 1.0M, 1 equivalent), stirred for 30
minutes, then evaporated. The residue was stirred in a mixture of methanol/ ether
for 1 hour, filtered and dried to give the product as a white solid. Yield 818 mg
MP 158.9-161°, Ms (M+H)" 405

20 By following the above procedure and resolving the amino alcohol in step B prior
to use in step C may also be prepared:
6-(2,4-Difluoro-phenoxy)-2-(3-hydroxy-1(S),3-dimethyl-butylamino)-8-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one, and
6-(2,4-Difluoro-phenoxy)-2-(3-hydroxy-1(R),3-dimethyl-butylamino)-8-methyl-

25 8H-pyrido[2,3-d]pyrimidin-7-one.
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Example 98: Preparation of 6-(2.4-difluorophenoxy)-8-methyl-2-(3-hydroxy-
tetrahydro-pyran-4-ylamino)pyrido[2.3-d]pyrimidin-7(8H)-one:

F
¥ o]
AN AN
O T (j
c—ii -

)‘\/ N~ "N N7 O F
CH,80;” "N "N” 70 F o ¢
CH, 8

0

A mixture of sulfone 5 (0.70 g, 1.4 mmol) and rrans-4-amino-3-hydroxy-
tetrahydropyran (0.33g, 2.85mmol) (see following ref for preparation: (a)
Marquis, Robert W er al J. Med. Chem. (2001), 44(5), 725-736. (b) Gribble,
Andrew D et al PCT Int. Appl. (1998), 74 pp. (c) Mochalin, V. B et al Zh. Org.

10 Khim. (1971), 7(4), 825-8). in 2 mL of 1-methyl-2-pyrrolidinone was heated at
100 °C for 12h. The reaction mixture was cooled, ethyl acetate (20 mL) was
added. The organic solution was then washed with water (3X, 30 mL) and dried
(MgSQy). Evaporation of the solvent and thin layer chromatography
(CH,Cl/EtOAc - 95/5) afforded 0.25 g of the product. Addition of hydrochloric

15 acid (1.0M/Et,0, 1.2 equivalents) gave the salt which was filtered and dried to
give 185mg of desired product (mpt. 226.4-227.7 ° C, MS (M+H) = 405)

Example 99: Preparation of 6-(2-fluocrophenoxy)-2-[(5-hydroxypyrazol-3-

vDamino]-8-methylpyrido[2,3-d]pyrimidin-7(8 H)-one

F
o HO
— > HN
= N
MeQ,S N I}l (o) N/ {\Ii/kN/ |}1 o}
CH CH
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20
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£ 810%00& g0 edg ypRagagen of the solvents yielded a residue which was purified via
chromatography (Supelco Supelclean™ LC-Si SPE tube, 6 mL. /1g -CH,Cl, to 4%

5 MeOH/CH,Cl, and MS/HPLC- (0.0013 g, mass spec. M+1=369)

Example 100: Preparation of 6-(2-fluorophenoxy)-2-[(pyridin-2-yl-

methyamino]-8-methylpyrido{2.3- rimidin-7(8H)-one

F \ Nx F
0
CO00 — LOCCT
# |
pZ
0,5 N l}l O N/kN/ |}1 o)
H
10 H, CH,
A mixture of sulfone 2 (0.05 g, 0.142 mmol), 4-(aminomethyl)pyridine, (0.019 g,
0.0172 mmol) inl ml DMF was heated to 65° C for 18 hours. The cooled
reaction mixture was diluted with 2 mL each H;0 and EtOAc and partitioned
15 between the two phases. The EtOAc was filtered through a plug of 0.5 g of
MgSO4, evaporated and purified via Supelco Supelclean™ LC-Si SPE tube, 6 mL
(1g) (CH,Cl; to 2% MeOH/CH,Cl ;) and MS/HPLC (0.0068 g, mass spec. M + 1
= 378).
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(1,5-Dimethyl-1H-pyrazol-4-yl)methylamine HCI ¢ H,O (0.031 g, 0.172 mmol)
was treated with 0.0172 ml {M KOH/MeOH and evaporated. The amine was
mixed with sulfone 2 (0.05 g, 0.142 mmol) in 1ml DMF at 65 ° C for 18 hours.
The cooled reaction mixture was diluted with 2 mL each H;0 and EtOAc and

10 partitioned between the two phases. The EtOAc was filtered through a plug of
0.5 g MgSO, evaporated and the resulting mixture was chromatographed via
Supelco Supelclean™ LC-Si SPE tube 6 mL (1g) (CH,Cl; to 2% MeOH/CH,Cl,).
(0.005 g, mass spec. M + 1 = 395)

15 Example 102: Preparation of 2-{[(1,3-Dimethyl-1H-pyrazol-4-ymethyl}-

amino }-6-(2-fluorophenox y-8-methylpyrido[2.3-d] pyrimidin-7(8H)-one

MeO,S

/]\/II N>j/\ N/‘\N/ N0
| H |
N= CH,
/

3

(1,3-Dimethyl-1H-pyrazol-4-yl)methylamine 1.8 HCI * 1.5 H,0 (0.037 g, 0.172
20 mmol) was treated with 0.0172 ml 1M KOH/MeOH and evaporated. The free
amine was mixed with sulfone 2 (0.05 g, 0.142 mmol) in 1ml DMF at 65 ° C for

18 hours. The cooled reaction mixture was diluted with 2 mL each H,0 and
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Example 103: Preparation of 6-(2-fluorophenoxy)-2-{[(3-methyl-isoxazol-5-

yvDmethyllamino }-8-methylpyrido[2.3-dlpyrimidin-7(8 H)-one
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10
(3-Methyl-isoxazol-5-yl)methylamine HC! (0.026 g, 0.172 mmol) was treated
with 0.0172 ml 1M KOH/MeOH and evaporated. The free amine was mixed
with sulfone 2 (0.05 g, 0.142 mmol) in 1ml DMF at 65 ° C for 18 hours. The
cooled reaction mixture was diluted with 2 mL each H,0 and EtOAc and

15 partitioned between the two phases. The EtOAc was evaporated and the resulting
mixture was chromatographed via Supelco Supelclean™ LC-Si SPE tube 6 mL
(1g) (CH,Cl; to 2% MeOH/CH,Cly). (0.0094g mass spec. M + 1 = 382)

Example 104: 2-{[1-(Hydroxymethylcyclohexyllamino}-6-(2-methylbenzyl)-8-
20 methylpyrido[2.3-dlpyrimidin-7(8H)-one
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MeO2
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A mixture of sulfone (prepared in similar fashion to sulfone 8) (0.05 g, 0.146
mmol), (1-aminocyclopentyl)methanol (0.033 g, 0.291 mmol) in 2 ml CHCI;3 was
heated to 65° C for 18 hours. The cooled reaction mixture was evaporated,

15 followed by addition of 1mL MeOH. The resulting precipitate was collected and
purified via Supelco Supelclean™ LC-Si SPE tube, 6 mL (1g) (CHxCl; to 4%
MeOH/CH,Cl ;) and MS/HPLC (0.0155 g, mass spec. M + 1 = 379).

Example 106: 6-Benzyl-2-{[1-(hydroxymethyl)cyclopentyllamino}-8-

20 methylpyrido[2.3- rimidin-7(8H)-one
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10! k' precipitate was collected and puri 1)ed via Supefco Supc]clean&)LC S1 SPEQube
6 mL (1g) (CH,Cl; to 1% MeOH/CH,Cl ;) and MS/HPLC (0.0345 g, mass spec.
M + 1 = 365).
10 Example 107:  N-[6-(2 4-Difluoro-phenoxy)-8-methyl-7-oxo0-4a.7.8.8a-

1)-acetamide
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15 A mixture of 6-(2,4-difluorophenoxy)-8-methyl-2-(tetrahydro-2H-pyran-4-
ylamino)pyrido[2,3-d]pyrimidin-7(8 H)-one (Example 23) ( 1.0 g, 2.57 mmol),
N,N-diisopropylethylamine (0.498 g, 0.67 mL, 3.86 mmol) in acetic anhydride
(1.42 g, 1.02 mL, 13.9 mmol) was heated to 123-127 ° C for 2 hours. The
volatiles were evaporated at 60 ° C to provide a thick residue which was

20 dissolved in 4 mL of acetone at 67-70 ° C. To the resulting solution was added 5
mL of hexane maintaining a temperature of 53-55 ° C. This mixture was
allowed to cool to ambient temperature over 18 hours. The resulting solid was
filtered and washed with 3 X 3 mL of 1:2 acetone:hexane. The rinsed solid was
suspended in 5 mL of hexane and heated to reflux for 45 minutes. After cooling

25 to ambient temperature, the slurry was filtered and the solid washed with hexane
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A mixture of sulfone 2 (1.0 g, 2.86 mmol) and ethyl 4-amino-1-
piperidinecarboxylate (0.98 mL, 5.73 mmol) in 5 mL of 1-methyl-2-pyrrolidinone
10 was stirred at 120 °C for 2 hours and then poured into water (200 mL) and stirred
at room temperature for 1 hour. Filtration followed by drying provided the free
amine. A portion of this product (0.050 g, 0.113 mmol) was dissolved in
methanol (1-2 mL) and hydrochloric acid in ether (1M, 1 eq) was added.
Isolation of the solid via filtration, followed by rinsing with ether and drying
15 provided 0.038 g of the desired product as the hydrochloride salt (MP =171.2 -

183.5 °C).

Example 109: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-{[(1-

benzylsulfonyl)piperidiny-4-vl]amino } pyrido[2.3-d]pyrimidin-7(8H)-one:

20
Step A: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-(4-
piperidylamino)pyrido[2,3-d]pyrimidin-7(8H)-one
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A mixture of the free base of ethyl 4-{[6-(2-fluorophenoxy)-8-
methyl-7-0x0-7,8-dihydropyrido[2,3-d]pyrimidin-2-ylJamino } piperidine-1-

5 carboxylate (0.500 g, 1.13 mmol) and iodotrimethylsilane (0.32 mL, 2.27 mmol)
in 5 mL dichloromethane was refluxed. After 4 hours, additional
iodotrimethylsilane (0.32 mL, 2.27 mmol) was added and the reaction stirred at
room temperature for 3 days. The reaction was diluted with methanol and
evaporated, with the residue taken up in a methanolic solution of sodium

10 methoxide (0.5 M, 9.1 mL) and re-evaporated. The resulting solids were washed
with dichloromethane and dried in vacuo to yield 540 mg of the desired free

aminopiperidine.

Step B: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-{{(1-
15 benzylsulfonyl)piperidiny-4-ylJamino}pyrido[2,3-d]pyrimidin-7(8H)-one
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A mixture of aminopiperidine (0.125 g, 0.338 mmol), sodium
20 carbonate (0.072 g, 0.677 mmol), and benzenesulfonyl chloride (0.052 mL, 0.406
mmol) in 4 ml dichloromethane was stirred at room temperature for four days.
The reaction mixture was purified by column chromatography (SiO2,
CH,Cl,/MeOH/NH;0H - 95/4/1). The column fractions were combined and
concentrated under reduced pressure to provide the free amine. This free amine
25 (0.040 g, 0.078 mmol) was dissolved in ethyl acetate (1-2 mL) and hydrochloric
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Example 110: Preparation of 6-(2-ethoxy-4-fluorophenoxy)-8-methyl-2-{[(1-

benzylsulfonyl)piperidiny-4-yllamino }pyrido[2.3-d]pyrimidin-7(8H)-one:

Step A: Preparation of 6-(2-ethoxy-4-fluorophenoxy)-8-methyl-2-
(4-piperidylamino)pyrido[2,3-d]pyrimidin-7(8H)-one:
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A mixture of ethyl 4-{[6-(2,4-difluorophenoxy)-8-methyl-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl)amino } piperidine-1-carboxylate (Example
70, 1.0 g, 2.16 mmol) and potassium hydroxide (2.43 g, 43.2 mmol) in 20 mL of
ethanol was refluxed for 17 hours, after which 0.5 mL water was added and
reflux continued for another 20 hours before evaporating the reaction volume
under reduced pressure. The residue was taken up in 100 ml water and chilled in
an ice bath before acidifying with dropwise concentrated HCl, The acidic
aqueous solution was extracted with dichloromethane (2X) before being re-
alkalized with sodium hydroxide and re-extracted with dichloromethane (2X).
The organic extracts from the alkaline aqueous solution were combined, dried
with magnesium sulfate, and dried in vacuo to yield the aminopiperidine (M+1 =
414.1).

“}rg\:0
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A portion of the above piperidine (0.150 g, 0.387 mmol) was taken
up in 2 mL dichloromethane with sodium carbonate (0.082 g, 0.774 mmol) and
o-toluenesulfonyl chloride (0.085 mL, 0.465 mmol) and stirred at room
temperature for 17 hours. The reaction mixture was purified by column
10 chromatography (SiO,, CH,Clo/MeOH- 95/5). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.
This free amine (0.076 g, 0.140 mmol) was dissolved in methanol (1-2 mL) and
hydrochloric acid in ether (1M, 1 eq) was added before evaporation under
reduced pressure Isolation of the solid by rinsing with ether, filtration, and drying
15 in vacuo provided 0.031 g of the desired product as the hydrochloride salt (MP =
134.6-187.3 °C).

Example 111: Preoaratlon of 6- (2 mcthvl 4- fluorophenoxv) 8-methvl-2-{[(1-

20
Step A: Preparation of 6-(2-methyl-4-fluorophenoxy)-8-methyl-2-
methylthio)pyrido(2,3-d]pyrimidin-7(8H)-one
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2-methyl-4-fluorophenol for 2-fluorophenol), (11.8 g, 59.4 mmol) in 80 mL of 1-
5 methyl-2-pyrrolidinone was added potassium carbonate (11.0 g, 79.3 mmol). The

reaction mixture was heated to 120 °C and after 3 days, additional phenoxyacetate
(15.0 g, 75.7 mmol) was added. After 18 hours of stirring at 120 °C, the reaction
was cooled to room temperature and water (1 L) was added. The suspension was
stirred for 2 hours then extracted with ethyl acetate (2X). The combined extracts

10 were washed with water (3X) and saturated brine, dried with magnesium sulfate,
and evaporated in vacuo. The crude solid (10.1 g) was washed with ethyl ether
and ethyl acetate, then dried in vacuo, yielding 2.3 g of the pure sulfide (mass
spec. M+1 = 332).

15 Step B: Preparation of 6-(2-methyl-4-fluorophenoxy)-8-methyl-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one

3
’]\ MeO, S)\ Z N" o F

The sulfide (2.3 g, 6.9 mmol) was dissolved in 100 mL of methylene chloride and
20 3-chloroperbenzoic acid (77%, 3.6 g, 20.6 mmol) was added. The mixture was
stirred at room temperature for 2 hours, then poured into aqueous sodium sulfite
solution (10%, 100 mL) and stirred for 2 hours at room temperature before
partitioning. The organic layer was washed with half-saturated aqueous sodium
bicarbonate solution (3X, 100 mL), dried with magnesium sulfate, and
25 evaporated. The resultant solid was stirred with ether for 1 hour and filtered to

yield the sulfone.
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The piperidine ethyl carboxylate (prepared from the sulfone described in
Step B and ethyl 4-amino-1-piperidine carboxylate in similar fashion as described
in example 70). was isolated as the hydrochloride salt (mp 184.0-210.3 °C). 1.03
10 g of this ethyl carbamate (2.26 mmol) and potassium hydroxide (4.81 g, 85.7
mmol) in 60 ml ethanol was refluxed for 3 days and evaporated in vacuo. The
residue was dissolved in aqueous hydrochloric acid (2M) and extracted with
dichloromethane (2X), then chilled in an ice bath and re-alkalized with solid
sodium hydroxide. The resultant oily precipitate was decanted and washed with
15 methanol and dichloromethane, dried with sodium carbonate, and evaporated in

vacuo to yield 0.550 g of the desired piperidine.

Step D: Preparation of 6-(2-methyl-4-fluorophenoxy)-8-methyl-2-
{[(1-benzylsulfonyl)piperidiny-4-ylJaminojpyrido[2,3-d]pyrimidin-7(8H)-one
20 '
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A mixture of the piperidine (0.125 g, 0.326 mmol), sodium
carbonate (0.069 g, 0.652 mmol), and benzenesulfonyl chloride (0.050 ml, 0.391

25 mmol) in 2 ml dichloromethane was stirred at room temperature for 5 days and



10 10S210% ()-210% ()- " p0*D 10% ()-i)! p0*D 10% & ()-iz| 7: aBh] ;

101 D! 110%1€ () - 10%T& () - LO%TE () - 910%r€ () -

“10%1& () AQYPPE ()-S5 =Wi"}A2h]; 10! D 9010%r: &
| 10%m8’ ( W*’?@%ﬁ e ()-G ] 109%668& () - GBLO%TE () - o ?\IbCh] PR 10
10! D! @_BSIO%r& ()- @10%& ()- ,|.10%m& ()-P, ' 10%m& ()-

" 10%he& () - SB10%& ()-{\ =
101 D! 10%1& () - s10%& ()-1 @' ! 10% ()-! 683! 10%& ()- 10m 10m
LOM@ LO%TE: () - YU <{ \ =

10! D! | 109%00& ()-g! " 10%/SYS& () - g! 10%m&’ () - g: 10%18’ () - : 10%18’ () - $10%m&’ () - |

A{\= 10! D' | oare &
Lo%eme ()- gR"ﬁ%]dS" Fondsha b %?ng%fg)r(rfff %6@‘@%0%%&( Tﬁ‘%‘é&‘%f}@& 0)-
hS - 10%&' () fracRHE&ete cohdtlined ﬁldj&h&n@h&%fﬂ&dér)rcdd&ﬂ/@sﬁésél)re to provide the

'10%71&()-"'100/&% lc@! 10%ss& | 1098 ()
10! D! ! 6f 9! &freopmige( Yhis freequming g/ 1%5§ g &WMHW Wa?gfé%ﬁ‘&d ')ethélftf%‘?& () -

riowme ) A YRR RACINS s g pon ot e

1(])_;)(5/);%8@-?()% %ﬁ! Bylfdtfanén, (nsing 'WiftOber Lar(d) dryih@ if Oacld!piovid@di16 glof the
- EM> 10! DSy 100/<Z& ! & 310%Z& S10%Z&
MLO9Z& () - hydroghieridesaltidy; &,,;22 Guggee O - -

Exai'nple 112: Preparation of 6-(2.4-difluorophenoxy)-8-methyl-2- (N

methvlsulfonyl)-1,3-diaminopentane) pyrido [2.3-d] pyrimidin-7 (8H)-one

10
Step A: Preparation of 6-(2,4-difluorophenoxy)-8-methyl-2- (N'-
(carbobenzyloxy)-1,3-diaminopentane) pyrido [2,3-d] pyrimidin-7 (8H)-one

Sulfone 5 (0.47 g, 6.4 mmol) was dissolved in anhydrous THF to

15 which was added N'- (carbobenzyloxy)-1,3-diaminopentane (Org. Prep. and
Proceed. Int., 30(3), 339-348 (1998)), (1.52 g, 6.4 mmol) and stirred overnight at
23°under nitrogen. Concentrated under vacuum to give crude oil that was
dissolved up with dichloromethane washed with saturated sodium bicarbonate,
washed with brine and dried (MgSQ,). Filtered and concentrated to give crude

20 oil which was chromatographed on silica gel eluding with 2% methanol in
dichloromethane to give 0.657 g 6-(2,4-difluorophenoxy)-8-methyl-2- (N L
(carbobenzyloxy)-1,3-diaminopentane) pyrido {2,3-d] pyrimidin-7 (8H)-one
(mass spec. M+1 = 524)



10'N F 10% ()- @ C}F 10%& () - @ 3f 10%& ()- & )" f 109%& () - & Of 10%

& ()-& f10%J& ()- &gj ncDV> 10! N

F 10010%&&0(kn§L0P2& () - SEF109%Z& () -, $910%& () - , @ 10%‘%&)@05)@19@
1 & () - @ref ghxnb@ 10! N F!'s: | 10%& ()-- 10Z 10Z 10Zf 6109%&Z& () -

f @&10%Z& () - S3109&Z& ()-, Y(10%Z& ()- caBmb@ 10! N F!| fZ10%&' ()- , &L0%& () -

109 ()- 9109%& ()- Ss109%& ()-!~@:!10%& ()--!Ca?nb@ 10! N F!, TL0%& ()- !
, TLOY& ()- 109%& ()-f/10%& ()-9' 109%& ()-1540% ()-Cl U g wxVB7 10! 10 10
10F" 109& ()-!3109& ()-!310% | & ()-!03109%& ()-!% T109%& () - #3uwzdEMB7 10!

10

1YF10%&' ()-s10% ()- Y 10%& ()-!s10%& ()- 3F10%& ()-s10%& ()-z}u}[<MB7 10!

oo () e 1O R o P2l PPN Bl 2- -

@ 109&' () - ! eeehB®ifanyl )yl, 3 Q@ inppértdBapynido 2, 1-QYByKinmidik-7 {80 - ' 8=z[ PE: 10!

1 10 10 10893109& ()-| 710%& ()-!-10%-& ()-!(-10%& ()-!8 - 10%& () - dEPE:

F
N7~ \c>
)I\/
N N t;l o] F
CH

To a THF solution of 6-(2,4-difluorophenoxy)-8-methyl-2-(N -

(carbobenzyloxy)-1,3-diaminopentane)pyrido{2,3-d]pyrimidin-7 (8H)-one (0.65
g, 1.2 mmol) was added 10% Pd-C (0.13 g) and stirred for 4 hrs at 23°C under
hydrogen gas. Filtered and concentrated under vacuum. Residue dissolved up

10 with 10 ml dichloromethane and cooled to -10 ° C; added pyridine ( 5 ml, 62
mmol) and methanesulfony chloride (0.070 ml, 0.86 mmol) and stirred.
Concentrated under vacuum and chromatographed on silica gel eluding with 1%
methanol in dicloromethane to give 0.121 g 6-(2,4-difluorophenoxy)-8-methyl-2-
(N -methylsulfonyl)-1,3-diaminopentane)pyrido{2,3-d] pyrimidin-7(8H)-one

15 which was dissolved in anhydrous ether and converted to hydrochloride salt
(mass spec. M+1= 468, m.p. 178.6-181.2° C)

Example 113 : Preparation of 4-Amino-2-methyvlthiopyrimidine-5-carbaldehvde

i SH s~
Ncl HCO,CH, ch\OK HsN” “NH, N&N CHyl NKN
aaalh e s ol AN N o
20 I U i v
Preparation of 3,3-Diethoxy-2-formylpropionitrile Potassium Salt (II)

10!



1 101 1109 ()- YLO0% ()-s109%& ()-Z109%& ()-"109% ()-s10% ()-& dEPE: 10! 1
10Y( 10%&' () - $109& ()-"y10% ()-L!310% ()-F ~10%&' ()-1*109%& ()-|zX6PE;: 10!!

| L- 109%' (Wo'ohbsod 0% () - ! NG~ 109%PP& () -1y@- 10%
& ()-1V5@-10%"& ()-* 10%& ()-) uv wx  ~\= 101! PCT/EPO2/0T106
S109Z& ()-1@! 10% ()-11' 1 10% ()- 10 10 108 10%! ()- 710% ()- &dE-\ =

10'! 3 109&Z& ()-, MLOYZ& () -

8100Z& ()-" 010%Z& () - (10%Z& () - Y109%Z&' ()558eqzX9. =

10Z@ 1092& () -z!: 10%u& ()-!i5: 109& ()-!

T10%z& ()-! nOT10%&' () - @O%&Z&' () - #% N 10%&' ()-s10%&' ()- FL0%&' () -

| ég"o/eg/i (k 3&; ?)F%g%«gu%a%@zﬁ% gv,ggéb@%%@@g%ﬁwe (1, 283.80 g, 1.98 moles) and

109& () - 7109a&tHy) formabéR148.80WgzX88rioles) in anhydrous THF (1.1 L) at 10°C was
1) * MLO%& () -1, % * 0% () -1 *nL0%p& {)- 100& ()- ! 910%&' 271G
109098 () - medssl O Ve patassiumaertsipiids in THE (5% @ qlea Tempsrature

was maintained in the range of 10 °C to 15 °C throughout the 45 minute addition.
5 Following the addition, the resulting slurry was stirred 2 hours at ambient room
temperature. Hexane (400 mL) was then added and stirring was continued for
another 20 min. The slurry was filtered and the cake washed with 1/1
hexanes/THF and dried overnight at 60 °C in a vacuum oven. The yield of pale
tan powder was 302.5 grams (73.0%). '"H-NMR (CD;0D) was consistent with
10 the desired structure II

Preparation of 4-Amino-2-sulfanylpyrimidine-5-carbaldehyde (11I)
A slurry of thiourea (92.8 g, 1.22 moles) in ethanol (90 mL) was heated under
reflux and vigorously stirred. To this slurry was added a suspension of 3,3-

15 diethoxy-2-formylpropionitrile potassium salt II (222.20 g, 1.06 moles) in 25%
sodium methoxide/methanol (85.5 mL, 0.37 mole) and ethanol (285 mL) in five
aliquots over a 10 minute period while maintaining reflux conditions
(alternatively, the latter slurry may be heated to 50°C to give a homogenous
solution for the addition). An additional portion of ethanol (150 mL) was added

20 to facilitate stirring. The thick slurry became a bright yellow color following the
addition and was held under reflux for an additional 1 hour. The mixture was
then cooled and evaporated to near dryness on a rotoevaporator. The residue was
dissolved in water (940 mL). Crude product was precipitated from solution by
the addition of 30% acetic acid (280 mL) and isolated via filtration using a

25 medium frit sintered glass filtration funnel. The cake was washed with water
(800 mL). Purification via trituration in hot water (1 L) for 30 minutes, followed
by cooling and filtration gave 118.9 grams (72.3%) of product as a bright yellow

solid after drying overnight at 60 °C in a vacuum oven (subsequent preparations
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To a solution of 4-amino-2-sulfanyl-pyrimidine-5-carbaldehyde III (100.00 g,
5 644.4 mmoles) and 325 mesh potassium carbonate (178.10 g, 1.29 moles) in
acetone (1.5 L) was added iodomethane (128.10 g, 902.2 mmoles) dropwise over
20 minutes with mild cooling. The mixture was stirred at ambient room
temperature over the weekend. TLC showed remaining III and an additional
aliquot of iodomethane was added (8 mL) and stirring was continued overnight.
10 TLC again showed some III remaining and an addition portion of iodomethane
was added (8 mL) and stirring was continued another 24 hour period. An HPLC
showed 95.9% S-alkylated product and 3.7% of compound III. The reaction
mixture was stripped to near dryness on a rotoevaporator. Water (1 L) was added
to the residue and the product was collected via filtration and washed with water

15 (200 mL). The product was dried overnight in a vacuum oven at 60 °C. Yield
was 103.37 grams (94.8%). An HPLC showed 95.8% IV and 4.2% III

Example 114

This example illustrates a p38 (MAP) kinase in vitro assay useful

20 for evaluating the compounds of the present invention.

The p-38 MAP kinase inhibitory activity of compounds of this

invention in vitro was determined by measuring the transfer of the y-phosphate

from y-33P-ATP by p-38 kinase to Myelin Basic Protein (MBP), using a minor
modification of the method described in Ahn, et al., J. Biol. Chem. 266:4220-
25 4227 (1991).
The phosphorylated form of the recombinant p38 MAP kinase was
co-expressed with SEK-1 and MEKK in E. Coli (see, Khokhlatchev, et al., J.
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5 3-(N-morpholino)propanesulfonic a01d pH 7.2, 25 mM f-glycerol phosphate, 5

mM ethylene glycol-bis(beta-aminoethyl ether)-N,N,N’,N-tetraacetic acid, 1 mM
sodium ortho-vanadate, 1 mM dithiothreitol, 40 mM magnesium chloride). Test
compound dissolved in DMSO or only DMSO (control) was added and the

samples were incubated for 10 min at 30°C. The kinase reaction was initiated by
10 the addition of a substrate cocktail containing MBP and y-33P-ATP. After

incubating for an additional 20 min at 300C, the reaction was terminated by

adding 0.75% phosphoric acid. The phosphorylated MBP was then separated

from the residual y-33P-ATP using a phosphocellulose membrane (Millipore,
Bedfrod, MA, USA) and quantitated using a scintillation counter (Packard,
15 Meriden, CT, USA).

Example 115

This example illustrates an in vitro assay to evaluate the inhibition
of LPS-induced TNF-o production in THP1 cells.
20 The ability of the compounds of this invention to inhibit the TNF-
o release was determined using a minor modification of the methods described in
Blifeld, et al. Transplantation, 51:498-503 (1991).
(@) Induction of TNF biosynthesis;
THP-1 cells were suspended in culture medium [RPMI (Gibco-
25 BRL, Gailthersburg, MD, USA) containing 15% fetal bovine serum, 0.02 mM 2-
mercaptoethanol], at a concentration of 2.5 x 106 cells/mL and then plated in 96
well plate (0.2 mL aliquots in each well). Test compounds were dissolved in
DMSO and then diluted with the culture medium such that the final DMSO

concentration was 5%. Twenty five pL aliquots of test solution or only medium



10!'S 10%;& ()-@S 10%& ()-@ @
1090VME: () - @LLO%TR () - 10%T& () - 3s10%& ()-v11111WB3z[ <bC 10!
9: 10%r8&’ (\y 1’?6{ 1) & 9Y @OIXX& ()-!1&9Y @O0%!& ()-!9Y

@LOYEER! Y () - 3344 4+4F4) [ 9DC 10! - #10%GE () - S! #6003 Wessur
10%m& ()-" | S#F 100ME ()-',! 10%1& ()- 10%m& ()- FAay5z5(5|55555bC 10! -|
GLOYE ()-1" 109%& ()-Z10%& ()-° 10%& ()- 10m 10m 10m@10%m& () - 55551686J6a?bC
10! | STOVRRE ()-!{ S10%& ()-10%& ()- 158

810%& () -1 10% ()-s10%& ()-J6Y606~6n88: 9aBbC 10!! +10%& () -
folgos/&l() 109 ()- FL09& ()--!F10%\ (\ & ()-- S10%& ()-: 9=9V9i 9r 99: : } A24C
00&!

@ 109%&’ () - %qg&@& ?c@ftr&%c%gg ? ?ddé:g 48 /&ac{.) well }'he ceéls were ﬂcubated for 30

min., at 37 ©C. LPS (Sigma, St. Louis, MO, USA) was added to the wells at a
final concentration of 0.5 ug/ml, and cells were incubated for an additional 2 h.
At the end of the incubation period, culture supernatants were collected and the
5 amount of TNF-c present was determined using an ELISA assay as described
below.
(b) ELISA Assay:
The amount of human TNF-a present was determined by a
specific trapping ELISA assay using two anti-TNF-a antibodies (2TNF-H12 and
10 2TNEF-H34) described in Reimund, J. M., et al. GUT. Vol. 39(5), 684-689 (1996).
Polystyrene 96-well plates were coated with 50 pl per well of

antibody 2TNF-H12 in PBS (10 pg/mL) and incubated in a humidified chamber

at 4 ©C overnight. The plates were washed with PBS and then blocked with 5%
nonfat-dry milk in PBS for 1 hour at room temperature and washed with 0.1%

15 BSA (bovine serum albumin) in PBS.

TNF standards were prepared from a stock solution of human
recombinant TNF-a (R&D Systems, Minneapolis, MN). The concentration of
the standards in the assay began at 10 ng/mL followed by 6 half log serial
dilutions.

20 Twenty five uL aliquots of the above culture supernatants or TNF
standards or only medium (control) were mixed with 25 pL aliquots of
biotinylated monoclonal antibody 2TNF-H34 (2 pg/mL in PBS containing 0.1%
BSA) and then added to each well. The samples were incubated for 2 hr at room
temperature with gentle shaking and then washed 3 times with 0.1% BSA in PBS.

25 50 ul of peroxidase-streptavidin (Zymed, S. San Francisco, CA, USA) solution
containing 0.416 pg/mL of peroxidase-streptavidin and 0.1% BSA in PBS was
added to each well. The samples were incubated for an additional 1 hr at room

temperature and then washed 4 times with 0.1% BSA in PBS. Fifty uL of O-



10 s10%r& ()- , 10%& ()-, 10%®& ()-!P@! 109%& ()-!'!10%x& ()- 10 10;
S ?;?HC 10! 010%bnb& () -! YOSyS109%00& () - SyS10%& ()- @

10%r& <6y - S10%& () -;;.>0>r>>>a?HC 10! 110% i & : O () -
. 10%m& (;\-&équ&g"ygr% ()- 910%r& ()-!8 10%X& () ->>>>>>>>r PC‘)tTﬁEPO%{W 0
10! 110! s! 10%s& ()- 10kk 10kk

10kk1109%Kk&' ()-)!110%k&' ()-!s110% " & ()->E???$@@®BPC 10! " 10%Z& () -
109%Z&' () -L10%Z& ()- 10%Z& ()-10%Z& ()-!19&8! 109& () - @ AAAAA+B} [ <PC  10@%
109%Z& ()-! 10%; & ()- 109%&Z& ()-!4P

109%& ()-!!3"10%Z& ()-,,:10%& ()-+B} BCOLDYDhDi Dj DAYNC 10 10Z 10Z

g(ziz) }/308/:2(&) é@?%g%}g%ﬁefsﬁs@é%)%:](Ep\—p}w&lene—diannne and 0.03 % hydrogen
peroxide in 0.2M citrate buffer pH 4.5) was added to each well and the samples
were incubated in the dark for 30 min., at room temperature. Optical density of
the sample and the reference were read at 450 nm and 650 nm, respectively.
5 TNF-a. levels were determined from a graph relating the optical density at 450
nm to the concentration used.

The IC5() value was defined as the concentration of the test

compound corresponding to half-maximal reduction in 450 nm absorbance.

10 Example 116

This example illustrates an in vivo assay to evaluate the inhibition
of LPS-induced TNF-« production in mice (or rats).
The ability of the compounds of this invention to inhibit the TNF-
a release, in vivo, was determined using a minor modification of the methods
15 described in described in Zanetti, et. al., J. Immunol., 148:1890 (1992) and Sekut,
et. al., J. Lab. Clin. Med., 124:813 (1994).
Female BALB/c mice weighing 18-21 grams (Charles River,
Hollister, CA, USA) were acclimated for one week. Groups containing 8 mice
each were dosed orally either with the test compounds suspended or dissolved in
20 an aqueous vehicle containing 0.9% sodium chloride, 0.5% sodium
carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol (CMC
vehicle) or only vehicle (control group). After 30 min., the mice were injected
intraperitoneally with 20 ug of LPS (Sigma, St. Louis, MO). After 1.5 h, the
mice were sacrificed by CO» inhalation and blood was harvested by
25 cardiocentesis. Blood was clarified by centrifugation at 15,600 X g for 5 min.,
and sera were transferred to clean tubes and frozen at -20°C until analyzed for
TNF-o by ELISA assay (Biosource International, Camarillo, CA, USA)

following the manufacturer’s protocol.
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against p38 kinase in the range of from about 0.1 to 5000 nM, with the majority
being between 1 to 1000 nM and are surprisingly selective for p38 kinase relative
5 to cyclin-dependent kinases and tyrosine kinase. ICsq data for specific compounds
are provided in units, whereby a unit (micromolar) in the tables of "0.01"

corresponds to 10 nM.
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o, cH
I-26 H,c>(|:| o M+] =448 0028
o™ N|: x
anﬁgo ,
- o —
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UY[] " agkI-apKI0%! & () - [K10° L& () -, [ [ KLOB&I=880)[- : ,80<10bA0&( ] -
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& ()- s10% §4p) -[- 10xT OIS [ K10%Ag2(46.11 Kle1=478| 79 | 0.254

S
1-43 N X 203.2-204 | M+1=377| 63 0.356
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MOL STRUCTURE

M. Pt.

Mass

Spec

Example

IC50

I-44

JCCQ,
@ &,

CH

245.2-246.1

[-45

N/l ~r°

PN

N7 TN r~|l Og
CH,
CIH

214.7-226.8

0.273

I-46

F
CCC0
H_,C/\/\N)\N/ ,r o
o,

M+1=343 37

0.066

1-47

¥
fseqe
|
ML NN o
o,

M+1=456

0.648
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NI Ry ™ o
"D\/\N)\N/ o
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1-49

HG £

: N7 \0
0

M+1=356

0.066

I-50

M+1=343| 39

0.028
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810% P P & ()--1 810% okt
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-51 NN 255.5-261.4 =494 7 .
5 ):II\Q 55 M+1=49 8 0.246
T~
e,
1-52 ) 249-4- 0.011
gt« N 251.2
CH, ¢
-53 S °©_F 215.2-218.1 0.073
He /k” "o
BH
I-54 o M+1=361 41 1.09
NN R
l o
X
[-55 . F M+1=345 0.263
N” Ry =
| | )
HO/\/\NJ\/N):iJIO
CH,
|-56 . i M+1=371 0.038
PSS seq s
[-57 122.1-161.2 0.181
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X
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()--_10%f )H,c& 10% L. 1D%le ()-- 10pdVeF [F34%0 ~s %9/ 6 | 10K () - - 10%
()--_10% & () m _10%&() LI\@6_ 100 & ()-1 10% & ()--_10%
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SO0
o,

I-69 \‘/ . f M+1=477 0.410
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M -
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3
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-72 o, 109.4-111.3] M+1=405 65 0.014
O, I!l N\ N.
QI fm,c
F CH
I-73 o E’* A 180.2-183.9| M+1=359 0.060
= OH
F
CH
I-74 o B " M+1=442 0.002
F cH o]
I-75 M+1=419 56 0.095

F
0
os\\ N (o)
®
N N | [e]
CH,
CH

I-76 N 210-211 | M+1=407 69 0.410
LSO

HS
CiH

I-77 Ny 222.7-224.8| M+ =407 0.019
L,

CH

Q—2Z

I-78 |F N XX 242.3-242.6| M+1=381 74 0.017
T CCCL

CH

‘g—z
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
75 N /@\ 2482-249.1| M+1=430| 75 | 0.029
Ci Cl
F SN 0
&,
-80 = /@ 239.3-240.5 0.135
Ny =™ 0
QLK
&,
i-81 o /@ 266-268 | M+ =457 0.724
Ho C C
Ry R ©
peBree
cHy
1-82 T |234.9-236.1 0.029
NN
ol
CIHH
[#)
-83 NN 533.9-235.5| M+1=443| 72 | 0.341
LXK
L
k/N‘CH,
84 NN 539.7-240 4 .
|-8 N*\/NI:ECJQ 3 0.054
| cl
OH
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=109& ()-/|qP/ F10% & ()- 910% & ()- 10 10 10!'$ =109%& ()-

!
$ =10%&' ()-/!

0$ =109 ()-/ e$ =109%& ()-/!?0$ =10% |
0$ =109 ()-/ % Up|zY7= 10 !
k$ =109& ()-/!\P$ =10%

&

& ()-/
1$ =10%eLe& ()-/

H )rzs"‘/@%@&‘?( )-1 p$

%5

=10%EE& ()-/1;?j zX7qP/ P 10%L& ()-.! 10w
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MOL STRUCTURE M. PtL. Mass |Example| IC50
Spec
-85 NAJ[\IOO 188-196 0.085
N)%N \ %
K@ CH, CiH
|-86 o 1 243.6-244.7 0.051
N7 A
jesge
| F
1-87 oM F 212.8-213.5| M+1=377 60 0.162
N7 X °
feege
H,C\’\ éH F
CH, )
foli
I-88 o h M+1=359 0.113
HO, Ny ™=
&y
I-89 @ F M+1=414 1.81
NTRT ofj
N_\—N)l\/r«;%o
I-90 Q F M+1=412 47 0.045
SN °\©
° \_\—mo
oy
1-91 —<0 °b M+1=373 48 0.613
HC N RS
. N—\—N)I:N/Irilo
CH,




3"10% & ()-j | xWBqP/
M

| % GLO% )

2 & ()-.1 10 2?2 &()-. 2 10% & ()-.!'}# 10%& ()-.
| 109%41& ()-. Z 10%& ()-.! 10% | & ()-.!, 10% & ()-.
10%2z8& ()wolobhessdP% & ()-.6@zX7qP/ | F  109%& ()-.! 1Gy&;
109 ()-.!U 10&«&' ()-.! 10%/& ()-. @ 109 ()-._ijkl }%ﬁ/h@»%ﬂnﬂ?{ow&
"s$10% & ()- Gl0% & ()- s10% & ()- 10 10 10!y 10%& ()-.>yWP/
'& ()--! GlO% & ()-- GLO%4& ()--'h GLO%& ()-- a
175
MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
-92 | = § M+1=392 0.003
SN seqs
AL,
0",
1-93 Q F M+1=392 49 0.006
r °©
&,
[-94 O\E‘j M+1=357 0.006
HC N7 SRR
l ~
-95 | o T 201.8-202.5| M+1=421 57 0.027
g R \Ej
O\N)l:nv:(rlqlo £
CHCH‘
-96 | o o T 251.7-254.9| M+1=437 58 0.031
;\S N
oS eeqst
on
1-97 O/@\ 216.3-218.11 M+ =441 0.0566
(5 o
I-98 . o ° 253.4-257.8| M+ =363 0.113
N Ry
VLLLO
o,




&I

()--le GLOY& ()-->OmyWsP/ !
-IX GlO%. L & ()-- p GLO% ()--!

(310% \!vo%zﬁylwﬂ

GLOYAT& () --!

GlO% G & ()-- $ GlLO%
GLOY#4&' () --! $UBzXI</ !
GLO%& ()-- \P GLO%O & ()--! GLO% f& (lry/ghy

10! !
ﬁ%:

KW K) T 10% & ()-/ 10% '& ()-/1x 109%& ()-/ "10% & ()-
10%&()- 10! | & xWB)! !'g 10% & ()-/ 109 2& ()-/!? 10%
Y U10% () -/ -
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec

1-99

-100 m°© 227.9-228.8| M+1=389 77 0.030

§ N ';;{, ]

1-101

[-102 N 210.8-211.8| M+1=391 0.025

feeqel
é AT
1-103 o 1 M+1=474 31 0.001
(X
"\\/O/‘)\ A ocn
H,c’s\\o
1-104 E‘* . f M+1=358 >10
HC” TR
2040
LK,
&,
1-105 F M+1=384 >10
LOOCO
|
VLA
ml

10!

G10%
I



109 Z& ()-/! 109RR& ()-/-VezX7)! | -@109% Z& ()-/!" 10% & ()-/!
109947& ()-/ 109 J& ()-/'D 10% q & ()-/ + 10% & ()-/+/ ~pO. 3Y10% & () -
$10% & ()wo 02@¢ds040"" 10""! 10%"& ()-/ R 10% & ()-/1 L w@%,mg

& ()-//BnzY7p0O. 1v8 KLO%&&& ()-[* P8 KLOYS S& ()-[*!x8 KLOWXE ()-1% us
K10% & ()-[*!e8 KLOY%& ()-[* "10% & ()-# 1TkzX7pO 28 K10% & ()-[*[!8
KLO%& ()-[* X8 K109 & ()-[*[!H8 K10% ~ ~& ()-[*!8 K10%yly& ()-[* "8
K109 !& ()-[*XVH.. 10 10 !nB KLOWIT& ()-[*!y8 KLO9XKXK& ()-[* *8
K10%67 6& ()-[*! W08 K10% , & ()-[*!8

MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-106 O M+1=398 0.345
N Ry 0\©
LOCE
ml
I-107 k M+1=315 0.074
0.
CH, N R
kN/kN/ rl\l o}
CH,
1-108 M+1=378 81 1.07

F
gelesqs
\N NJ\N/ l]J 0
CH,

I-109 NN 180.2-182.21 M+1=409 71 0.368
AL O '
CH CH,

e

F - —
I-110 J‘\/IIO 176.7-177.7| M+1=391 59 0.121
N \N pi; OF
CH,
OH CiH
CH,
-111 (Q\a 208.7-212.4 4.88
in%
LN
-112 RS 242.7-243.1 0.99
SO, ’




KI0%<& ()-[* Ip{IK)! h10%K X & ()-/ X h10%& ()-/ ! h10% ()-/ "10%
& ()- Z10%& ()- s10%& ()- 10 {!zY7)! hix hl0vB B & ()-/ &

h10%& () - U&()-/ m hi0%& ()-/! h10% & ()-/

h10%&! EHVPA%&“%%JI h ()0@ h10% & ()-5 ?( h10% h & 8-/!"%%'3{8%/’&“{'3'-/ 0
h10% *& ()-/!] h10% & ()-/ p hiov@@ ()-/qP! h O@
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec

-113 N 211.8-213 | M+1=373 68 0.020
@\/\N/”\%:\@

1-114 N4j\/i(0 193.7-194.3 0.147
|
N/k\N N 0@
b éH’ CiK

-115 Q\ 207.3-207.6| M+1=421 0.699

F
%O\ NS Ve
PP
N "o
o,
cH

1116 T M+1=320 0.145
NT R
5040
H:C\/\N)\/N:::\Eo
&,
-117 Q\‘ 222.1-222.8| M+1=437 0.823
T o

1-118 o 174.6-175.2) M+1=3091 0.643

F  chiel

> 'n“@
AL
at,

I-119 T “®1104.3-107.5] M+1=391 53 0.045

oR
H,C l P
! NJ\N N
&h,

HC




h10% & "s10% & ()- Y10% & ()- 10% & ()- 10 10 10' @ h10% ()-/(6< pxWBP!
| PB10% & ()-. B10% [& ()-.!B10% & ()-.!B10% 0 & ()-. B1O%

K& () -. ! ty3oQUfedshs - PZX7TP! | &BLOYR ()-.!' BLOW{& ()-.! OBBRYRFRT&i 160 -
5pB10% & ()-.! Bl0% n & ()-. BlO%$

0& ()-. EUyW=010{{10{{10{{!' B10%{& ()-. ROB10% & ()-.!BB10% d & ()-
PB1098 & ()-.!hB109%7T7& ()-.,9|[93= 010{_;||10% & ()-. b @10%& ()-

| 109& ()-. "s10% & ()- Z10% & ()- $10% &79) - 9sxzX7J=010{ 5P| 10%C& ()-.)!

| 109/ s/ & ()-.! |1098 8 & ()-. | 109N& ()-.!u=|10%t& ()-. | 10%
& ()-.xVH 010{ 108080 108080 | 10%&ROROE’ ()-. ! | 10%. +. & () - .
-\ 10%& () - . -] 1093A8L STRUCTRURE() | - IM>PLK) | 1Wfdss& (Exampld] 460
A& ()-.1x10% &[()-. "s10%& ()- BL0% & ()4 910% & ()- 10&J&OK\\b)
| 10008 ()| : 100& ()-.!ul0%q& ()-. < 1047 SPEP-.{10%6f&|()-.! 1% Y

& ()~ 8o 2N ShEs TS °°"10”’“’ L | 2234225 | M+1=528] 30 | 0.001

eleeqe

7

F

I-121 i e1107.2-111.4) M+1=373 0.107

o "“\OO@

-122 i F|250.5-253.7 1.13

Y\Iﬁ
H,C P
NP PN
CH,
F
00
PN
N \ 0
A

1-124 NN S 130.6-132.2] M+1=4056 62 0.031
LI
H\ !
OH CIH
it
CH,

-125 ij\/\Ioj@ 198.6-200.3| M+1=385 61 0.110
N)%N N~ o
| F
CH
..

OH

Hs°>l AY\I ©

I-123 178.2-179.6] M+1=327 34 0.092

I-126 M+1=357 0.008




s & ()-. 1098 & ()-.!010%4& ()-.

& ()-.)ar= 10s s !

le' 10%

& ()-.
b ~3 10%& ()--!'3 10%& ()--
s10% & ()wohPsesS94 10s s agyWs= 10s s I3 10% / & ()--!

B 109%&' ()-.

10% & ()--! 03 1094+7+& ()-- p3 109 T& ()--!3 109%& ()--
11:3 10%z& ()--',& 3 10%1& ()-- "3 10%& ()--!'n8 109R?& ()--!3
10%H& ()-- 3 10%

@o%)

"10% & ()- GLO% & () -

gt
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MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-127 j"* i M+1=387 50 0.080
L OO0
o)\/\N/kN/ o
m’
I-128 Q F M+1=466 2.54
SN °\©
|
qu
1-129 O\é M+1=359 51 0.046
HC N7 Ry
~ALLL
o
I-130 f 203.6-207.5 0.035
soqe
JCX,
o,
CH
[-131 AN °\©\ 224-224.9 0.073
N
‘/b éH, CH
OH
1-132 N%II‘K@ 232.4-233.7 0.260
N)%N N"o
© CHy  cm
-133] A 197-204 | M+1=462 70 0.002
0o
o X = - \“,O\/Dl,




& ()--QzX6= 10s s !153 10%wu& ()--! 03 1098 B & ()-- d3 10% & ()--']
109% ()--!3 10% & ()-- |3 10%( & ()--#OP/ .10% 1& ()-.!t. 10% ()-
"10% & ()W&OZ/J)Q-P@-& ()- "10% & ()- 10uu 10uu 10uuxWbr P/ 1. 1’9”@&:]’@/01106
L 109XX& ()-.1] 0.10%C C & ()-.! 0.10%G dG & ()-. LP.10%
& ()-.ul.10%& ()-.BRUZX6rP/ 11.10%& ()-.!.10% {I{& ()-. .10%& ()-.!
C10%HH& ()-. '}/, 10% ()-. *.10%) ~& ()-.)zm S2 10% & () - 10H7 HIOH7 H1OH7
H.10%47 H& ()-.!.10%R&& ()-.!10.10% ;! ;18 ()-. - .1098 & ()-.)-?k{Y8 S2
m0%& ()-h.!|i m0% & ()-h. N mL0%& ()-h.!x m0%& ()-h.
& ()- />xWs"S2 | nml0%& ()-h. h ml0%& ()-h.)! mo0% [ & ()-h.'E
‘ MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
1-134 o 1 197.0-204.0 0.034
?w\O‘To\/@E
I-135 o I ‘ mp=135- | M+1=399 28 2.0
OO
0" NN ol 145
F CH
-136 N © M+1=397 0.101
O\/\N/QE;\[O
-137 HSCYN F M+1=398 0.567
Sseqe
N)\N/ N" o
G“G
1-138 o 205.0-207.0 0.099
5?11@
1-139 1 M+1=427 0.200
(\/\/\Nm:ﬁ
e L,
1-140 g M+1=423 1.41
{ £
N xR oﬁ
: =

3

'10% & ()- Z10%



mo% & ()-h. 2 m0%& ()-h.-'{ m0% & ()-h.>Djyws)10l. | @ nL0% .

1& ()-h.! nmlO% ()-h. 5 ml0%) 4& ()-h.! 0 mlO% ()-h. b nmL0% & ()-h.-1< <
MLO%& () -WoAW@ol . | @$ K10% & ()-4.!e$ KIO% ()-4. " 10%&Hphz/oMod10%

& ()- s10%& ()-101. 1101. 1WyWs@ol . | $ KIO% <& ()-4. 1< po% K100

& ()-4. p$ KION)& ()-4.! *$ KIOWOO& ()-4. @$ KLOW& ()-4.!T 0$

K10%&' ()-4.-5Z] xWs@0l . |!$ KLO%gHa&' ()-4. u$ KL0% & ()-4. 4! g0s$

KLO9& ()-4. P$ KLOYS S& ()-4.4'w$ KLOYRIZ) -4.! $ K10%

MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-141 . r\é“‘"’ 149-180 | M+1=453 0.073
-y
I-142 F 240.8-242.6| M+1=287 20 1.83
GO0
Hzl\l*N/ NT 0
mS
I-143 ¥ > 10
CCCC
AL A A
) |
I-144 . 0.066
N = o
<USN pene
[-145 |~ oé 0.026
[V
QANJ'\NX'NIO
I-146 NI AN F 0.266
% COCO
N)\N/ T [e]
I-147 NS °© 60.3-61.4 |(M+H)+=3 55 0.008
NN N0 87
57
S




& ()-4.1tztS2l.
K10% ~ & ()- 4.

=109& ( ) - woWh 5990

Y10% & () -
p$ K10%
& ()--'}

10% & ()-10 10 10
& ()-4.>HzY7tS2l. !-
=109& ()-- °

| Ge$ K10%
=10%AA& ()-- A
'10% &' () - HK\ df | ‘fﬁipﬁ%mm

& ()-4.1*$
~L0% () -- !

=10% -- =109%%. 3$& ()---!( =10% | & ()--! ( =109Ri 3i
=10%&' ()--'0 =10% & ()--
183
MOL STRUCTURE M. Pt. Mass |Example| 1C50
Spec
1-148 é\/‘fI \Q 246-247.5 | M+1=401 25 0.489
CIH
oH
1-149 D D 233-235.7 1.22
LU
&,
CiH
o
[-150 NF | S 209-211.2 0.219
N)%N T S
Ej CH, CiH
)
{-151 NM 198.4-201.6| M+1=369 24 0.057
N)%N T 0 ¢
ﬁj CHy  om
0
1-152 NF | N 243.1-246.3| M+1=361 73 0.189
N*\N | o]
@ CH, CIH
I-153 i:| = . 254.5-256.1 0.958
| EN’ °C|H
R
N NCH,
kcn.




yk] O, s10% & ()-& 10 10 10! M
=109 ()---.<CHbB] O $10% F10%& ()-*) FL0% & ()-*) F10%& ()-*) F10%
GLO% & () - HPUWKYsSW] O s) F10% & ()-%
F10% & ()-*F/ KF jD) F10% & ()-*) F10% & ()-* YA
F10% & ()-*/KF jD) F10% & ()-*) F10% & ()-*) FI0% & ()-*rtx_?] O ) FlO%

& ()-*

'WB B9t

=10%& () - -

=109 & ()--

agr wwr] O. )

=10997 9& ()--!<

SRR ) <)

& ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10%

& ()-*] DO ) FI10% & ()-*) F10% & ()-*)% F10% & ()-*) F10% & ()-*) F10%
& ()-*UKF jDX\@QO. ) FlQ%&' ()-*) FI10% & ()-*) F10% & ()-*)
MOL STRUCTURE M. Pt. Mass |Example; IC50
Spec
-154 NMF 154-175 | M+1=3756| 64 | 0.621
N \N N o]
K@ cl;Hs CIH
1-155 NS 246-250 | M+1=379 76 0.410
N)%N o F
b,
CH
¢
I-156 NSNS 229.5-230.2| M+1=383 27 0.054
CH,
3
om
i-157 )N: s 243.2-243.8 0.163
1-158 NS 179.6-182.7 0.060
N)\\Nl N o] F
n
CIiH
1-159 /Nk\/ 7 254 .4-255.7 0.364
N N N [¢] F
&h,
N
k/M‘cn,
I-160 o £ o |162.9-170.5] M+1=371 54 0.448
o Ny =N
l p
AL,




F10% & ()-*/KF jD) F10% & ()-*|\@O ) F10% & ()-*) F10% & ()-*) F10%

& ()-*/KF jD) F10% & ()-*) FlO%&'()-’(*%\<]Oj ) )Flgtf)og/z((&)i*) FlO%&'();:’;{)IjF
i D) F10%wWolpntdseF10% & ()-*) F10% & ()-*W]O % & (prs %
J&'%)-*) FlO‘(ng&'%)-*() F10% & ()-*() F10% & ()-*0?] O /KF ?’Sﬁﬁﬁﬁﬂ()-*)
F10% & ()-*) F10% & ()-*() F10% & ()-*() F10% & ()-*pT] O /KF jD) F10%

& ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10%

& ()-*x\@O0. /) FL0% & ()-*) F10% & ()-185 F10% & ()-*) F10% & ()-*) F10%
& ()-* | KF

MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-161 NS 178.3-179.3 0.118
PN I

[-162 NZ | X 233.8-234.6 0.054
NN T o/ F
SR
o]
I-163 Moo 215.2-218.1 0.073
N)\\w CH

I-164 1 ™ | 85.0-89.0 0.009

1-165 201.5-203.0 0.065

I-166 363 0.011




iDA@Q /) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*/KF jD) F10%
& ()-*xX8] O ) F10% & ()-*) F10% & ()-*) FL0% & ()-*/KF jD) F10% & ()-*)
F10% & ()why bt RIW] O ) F10% & ()-*/KF jD) F10% & ()-*) ELQ%&:()-+) F10%
& ()-*() vlg(l)oot%’gg%))/\{*lg; <=>7kQ O ) F10% &) F10% & ()-*) Ffés/o@ﬁ%/@-w F10%
& ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*?@) O cpP0] O. ) F10% & ()-*)
F10% & ()-*) F10% & ()-*) F10% & ()-*) FL10% & ()-*/KF j Dcf | rmpt sS3] Q)
F10% & ()-*) FL0% & ()-*) F10% & ()-*/KE8G D) F10% & ()-*) F10%

& ()-*tvwyz{o?]O ) /KF jD

Table 2. Additional representative compounds of Formula I and representative

compounds of Formula [

Structure MS MP Example| IC50
2-1 171.2— 108 0.016
183.5

Q:m’pg

2-2 M+1=369 99 >10

22,0000

2-3 134.6- 110 0.081
| 187.3
PO
2-4 155.0- 1.15
| . 185.8
IO




F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*{|~dH, .)
F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10%

& ()-*) F@haflelhs 0, ) F10) F10% & ()-*) F10%8 ()-*) Giedhhne/ KE i D
F10% & ()-*) F10% & ()-*08,.)) F10% & ()-*/KF jD) F10% & ()-* 0& ()-*)
F10% & ()-*) F10% & ()-*kO .)) F10% & ()-*) F10% & ()-*) F10% & ()-*) F10%
& ()-*) F10% & ()-*) F10% & ()-*) F1l0% & ()-*tT8,.)) F10% & ()-*) F10%

& ()-*) F10% & ()-*) F10% & ()-*) F10% &87)-*% KF jD/\<,.)) F10% & ()-*)
F10% & ()-*/ KF

Structure MS MP Example| 1C50
2-5 M+1=378 100 0.246
\__# N ™ °b
KX
2-6 M+1=395 101 0.719

2-7 M-+1=395 102 0.213

2-8 M+1=382 103 0.571

\@xm

2-9 115.2- 111 0.008

| 122.9
Q040




iD) F10% & ()-*8&) F10% & ()-*) FL0% & ()-* W,.)) F10% & ()-*/KF j DF) F10%
&'()-*)(;:10%&'()-*() F10% & ()-*() F10% & ()-*k0,.)) F10% &) F10% & ()-*)
F10% & ()whihoEkoo & ()-*) F10% & ()-*) F10% & ()-*) F10%& ()= * 11 X<, .
F10% &'()WQ)&/E%OQ/{&'()-*) F10% &'(Q*))FlO% &'(Q*))Flo%?%(r%'%""@/?ﬂhz( )
iDI"#$N *|\@.)) FL0% & ()-*) F10% & ()-*) F10% & ()-*/KF j D& F10% & ()-*)
F10% & ()-**+,-./012| aTG )10 )10 &10 ) F10% & ()-*/KF jD) F10% & ()-*&)
F10% & ()-*) F10% & ()-*2CGY{Z8TG )! 18 n & ()-. Y

109 ()-.*! _109%& ()-. "10%& ()- F10% & ()-( " 10%

& ()-=HwzY7TG)! 109008 ()-. _10%0 0% ()-..!0_10%$
Structure MS MP Example| IC50
2-10 136.0- 0.004
140.0
) |
jsSesgely
2-11 194.0- 0.001
197.0
.. | A
ooy
2-12 150.5- 0.034
153.0
’ ' x
VIO Ay,
2-13 130.0- 109 |> 0.001
135.0
| .
QO
2-14 130.0- > 0.001
135.0
| n
QIO Qo




$ & ()-. _10% o0& ()-.! ~_10% & ()-. 1@10% & ()-.$zX7TG) v_10%3

& ()-.11_109% ! & ()-.! o _10%PP& () - N.10% & ()-.110_ 10%: u & ()-. D_10%
& ()-.9) "Wwor@ERy) vV 1098 & "10% & ()- F10% & ()- " 10% & iT/ 92,,11;1,p 10

I 10% & ()-.xWP)! /10% & ()-- @10% & ()--!/109R |

0/ T0%H#& ()-- p/ 10% & ()--1/10% & ()--CHvzY8P:)! E /10% & ()-- 9P/ 10%

& ()--1c 0/10%& ()-- v ~/10%8 & ()--! “/10% & ()-- /1098 & ()--&YqP/
C1A10% ()-# 10% & ()- s!10%PP& ()- s!'19086 & ()- 10)) 10))
10))! CQ 10% ) & ()--Ycy{Z8* 10 s s! Al0%s s& ()-#

Structure MS MP Example| IC50
2-15 M+1=393 104 3.74

SEeede

2-16 M+1=379 105 >10

g\lﬁb

2-17 M+1=365 106 7.19

GO0

2-18 (M+H)+416] 195-201 84 | 0.005

2-19 | 419.1MH+ | 200-202 87




AL0%&' ()-# {OAL0%& ()-#! Al0% & ()-# O0AL0% & ()-# XOA10%& ()-#dD 10 s s!
10% & ()-, 10% & ()-, "10% & ()- Gl0% & ()- s10% & ()- 10 s s 10 s s @BD
10 s 10%@olbnedsky re, 10% & ()-, 10% & ()-, 10% & ()-, 1Q%&phdinish8D 10
SIK7 re 10% & ()-, 10%& ()-, 10% & ()-, 10% & ()-, 10%&9???"g%//%'4§‘§cmo
10 10% & ()-, 10% & ()-, 10% & ()-, 10% & ()-, 10% & ()-,
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Structure MS MP Example| 1C50
2-20 393MH+ |196-197.2] 86 | 0.005
2-21 (M+H)+374 0.073
00000,
2-22 (M+H)+452] 199-204 0.037
/‘\TD
2-23 /O (M+H)+388| 257.1- 0.002
1 257.8
'kéL/
2-24 (M+H)=390 89 [0.116
olveny




10% & () -,
& ()-,/K7 re 10% & ()-

10% & () -

, TXA

, DEFJKSTXX<0 10 10 10% & ()-,
“absWO0 10 10 10% & () -

10% & () -,
10% & () -

10% & () -

10%

10%

10%

& ()- (/k@or(%(,g@%& ()-, 10% & ()- bedefj k| \ @ 10 10 10(@&}%0 ohf%e
& ()-. /K7 re 10% & ()-, 10% & ()-, 10% & ()-, kstx~S70 10 g lK? re
10% & ()-, 10% & ()-, 10% & ()-,( 10% & ()-,tD0 10 10% K7 re 10% & ()-
& ()-, 10% & ()-, 10% & ()-
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Structure MS MP Example| IC50
2-25 467 178.6- 112 | 0.002
= 181.
Lgf/(l\rﬁ :
_—
2-26 "Xﬁ (M+H)+376|216-217.9 93 0.051
)\u
e v
2-27 /SL‘ (M+H)+389| 200.9- 0.092
/L 206.7
' P "
\ . HCI
2-28 )\ (M+H)+346 | 222-230.6 0.003
¥
P
2-29 414.43MH | 239-244 0.004
o4




10% & ()-,gC0 10 10% 10% & () -,

10% & () -,
& ()-,( 10%& ()-,| DO 10 10% 10% & () -,
10% & () -wiothss3) <O 10 10% & () -,
10% & ()-,sWO0 10 10% & () -,

10% & ()

10% & () -,
10% & () -

10% & () -,
10% & () -,

10% & () -, ( 10% &'1?;/? &( N é’%f%(%é’%};g}

& ()-,wW;0 10 10% & ()-, 10% & ()-,/K7 re 10% & ()-, 10% & ()-,
& ()-,0?0 10/ K7 re&
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Structure MS MP Example| 1C50
2-30 /O (M+H)+403| 199.1- 95 0.001
l " 205.9
[ o
S (=]
2-31 388MH | 237.5-239 88 0.006
feeqe!
2-32 402MH | 151-164.8 0.043
Lo,
H f °
2-33 (M+H)=418| 136.4- 92 0.004
e 131.0
Q000
A
2-34 (M+H)=402| -198.1- 0.002
e 199.7
QX
i AN

10% & () -, %




10% & () -,
10% & () -

i\@AL0% & ()-#, AL0% & ()
& ()-#, 34567=>|\ @[ 20/ K.
& ()-# ALO% & ()-#, K.

10% & () -, , ,
F10% & ()- s10% & ()-(10 10 10 10% & () -

10% & () -

10% & () -

-#, A AL0O% & () - #,
i\ @AL0% & () - #,
i\ @?@H Jx\ @[ 20/ K.

10% & () -

AL0% & () -
AL0% & () - # AlO%&() #
i\ @AL0% & () -#,

1120 ALO% & () - #,

/][ 20/ K.
& ()-#, AV Beishs #. AL0% & () - #, AlO%&() #, AlO%&() ;;s Mm

AL0% & () - #,

A10% & ()-#, AL0% & ()-#,/K. i\@AL0% &) -#, IKLMRSTX\ @[ 20/ K. i\ @
Structure MS MP Example| IC50
2-35 (M+H)=374| 212.2- 0.507
o 214.0
SEeoqel
2-36 (M+H)=460 91 0.008
QCX
2-37 (M+H)=432 90 0.003
\r'
2-38 /O (M+H)+402| 197-198.5 94 0.125
Cl
N 0
/D\
2-39 J\X (M+H)+405| 154.5- 97 0.003
Y 156.0
W
N, o "

i\ @A10%
R 70K




ALO% & ()-#, AL0% & ()-#, ALO% & ()-#,/K i\@AL0% & ()-#, ALO%

& ()-#, T[\bcdesW |[?0/ K. i AL0% & ()-#, ( AL0% & ()-# (/K i\@ AL0% & ()-#,
AL0% & ()wihob/olkoPo & () - #, ef | rmop\ @[ 20/ K. i A10% & () - #, | g ,ﬂp\,@ﬁgp%
& ()-#, ALO% & ()-#, ALO% & ()-# AL0% & ()-#, psxyz{| kO [ 207K ' AT0% A10%
& ()-#, @AL0% & ()-#, ALO% & ()-#, ( ALO% & ()-#, ( AL0O% & ()-#, AL0%

& ()-#, | }xX<[[?0/ K. i AL0% & ()-#, AL0% & ()-#, AL0% & ()-#, AL0% & ()-#,
AL0% & ()-#,/K i\@[;|[?0/K i ALO% & I04-#, ALO% & ()-#, # ALO% & ()-#, ,

Structure MS MP Example| 1C50
2-40 M+H=405 | 226.4- 98 0.014

o ﬁ)\ 227.7

O
T

2-41 D (M+H)<386] 210.3- 0.227
1 219.8

2-42 M+1=417 | 175.3°- < 0.001

176.9°
QL
2-43 0.001
Q:W
2-44 O’M 239.5 to 0.052
249.7




Al0% & ()-#,,/K i\@AL0% & ()-#,|\@[?0/K i Al0% & ()-#, Alo%&'()-#,
AL0% & ()-#,/K i\@ALO% & ()-#, AL0O% & ()-#,|\@[?0/K. i Al0% & ()-#, AL0%
& () -#, 1 Kyoloh/@AH0% & () -#, AL0% & ()-#, ALO% & () -#, T8| [ pRiAepfIAYbs
& ()-# &K T1\@AL0% & ()-#, AlL0% & ()-#, AL0% & ()-#, AL0% & ?Bﬁm# p@ [ 20/ K
IK i\@AL0% & ()-#, AL0% & ()-#, AL0% & ()-#, AL0% & ()-#, ALO%
& ()-# pTI[?0/ K /K. i\ @AL0% & ()-#, AlO%&() #. AL0% & ()-#, ALO% & ()-#,
A10% & ()-#, AL0% & ()-#, xX<|[ 20/ K AL0998 ()-#, AL0% & ()-#
Structure MS MP Example| 1C50
2-45 (M+H) = 174.9- 96 0.010

419 176.3

2-46 i 148-152 0.006

2-47 185.3- 107 0.001

/[i> 186.9

2-48 (M+H)=452| 199-204 85 0.037

2-49 [




AL0% & ()-#, ALO% & ()-#, AL0% & ()-#,/K i\@{;|[?0/K AL0% & ()-#, Al0%

& ()-## AL0% & ()-#,, ALO% & ()-#,,/K i\@A10% & ()-#,|\<|[?20/ K A10%

& ()-#, AVR@Acdshs #, AL0% & ()-#, /K 1\ @AL0% & ()-#, ALO%cq/rphzfirios

“E8?0/ K10 Al0% & ()-#,/K i\@ AL0% & ()-#, AL0O% & ()-#, Al0% & ()-#, Al0%
& ()-#, % =~b@0/K10! (0. 810% | & ()-, . 810% & ()-, "10% & ()-& Z10% & () -
s10% & ()-10 10 zY8@O/K _p. 810% (& ()-, a. 810% & ()-,!. 810%& ()-,

y . 810%& ()-,& 0. 810%& ()-, E. 810%i% ()-, & ():>OqP/0  cl0%& () - #,
"10% & ()- Z10% & ()- s10% & ()- 10w w

Structure MS MP Example| 1C50
2-50 i
N X
HNkN/ o} F
L
H
OH _
2-51 N 6.93
(o] I \ /
0
2-52 1.29
N
| |




10w w 10w w !

810%v w & ()-,zY7qP/O '# c10%&' ()-#, :p c10%

j& ()-#,1P c10%7& ()-#, KO cl0% J& ()-#,! cl0o%e> e> & ()-# b
CLO%BE (WolhefinpOl VIR0  ALOYE ()-, "10%& ()- F10% & Grrepdipée () - (10)
10) 10) o c10% &' ()-#,zX7vU40 Al0% & ()-,!'Y ALO%WJI& ()-,!'Z AL0%
& ()-, | _ ALO%& O)-,!" A10%& ()-, v AL0%& ()-,47:xV4vU40 ' N AL0%J U
& ()- ALO%& ()-, =~ ALOYN NS ()-,)!'0 ALO%& ()-,!& 0 AL0%f& ()-,! AL0YR
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Claims
1. A compound of the formula I or II
Xl
R! ' &
\WJ\Z NTK
&
5 Formula I
Xl
/]\ XN SAr
R'
- NR°R’
Formula I
10 or pharmaceutically acceptable salts thereof,
wherein:
Zis N or CH;
W is NR%;
X! is O, NR* (where R* is hydrogen or alkyl), S, or CRR® (where
15 R’ and R® are independently hydrogen or alkyl) or C=0;
X%is O or NR7;
Ar' is aryl or heteroaryl;
R%is hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,
heteroalkylcarbonyl, heteroalkyloxycarbonyl or ~R*-R? where R?! is alkylene or
20 ~C(=0)- and R¥ is alkyl or alkoxy;

R! is hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, hetero-

cyclylalkyl, R'2-S0,-heterocycloamino (where R!? is haloalkyl, aryl, aralkyl,



3 & ()-,:<Z[\]IptS20 "10% & ()-) GLO% & ()- ~10% & ()-10 010 10
& ()-,! AL0% { & ()-,zX7tS20 L 10%t & ()-,!'0 10% 1 & ()-, !

10940CK! | BRROVEKHKE ()-, 10%& ()-, 10%! ()-,!2bfywe 0% #
&'()-,,!()vlvgt%af‘)k??/ 10%5&')()-,! 10((%24H&'()-, L(QO%&-()V-,E"?@{&S%}Q‘%‘%

& ()-,qP/ 0

10c ¢ !s 10% c & ()-,'do0{Z9,/10

10

15

20

25

30

PLO% ()-, "10% & ()- F10% & ()-& s10% & ()- 10c c
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heteroaryl or heteroaralkyl), -Y'-C(0)-Y? -R!"! (where Y' and Y are
independently either absent or an alkylene group and R'' is hydrogen, alkyl,
haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),
(heterocyclyl)(cycloalkyl)alkyl or (heterocyclyl)(heteroaryl)alkyl;

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene-C(O)-R*' (where R*' is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
monoalkylamino, dialkylamino or NR*-Y3-R* (where Y? is -C(0), -C(0)O-, -
C(O)NR*, S(0), or S(0),NR*; R*, R* and R* are independently hydrogen or
alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl )or acyl;

R’ is hydrogen or alkyl; and

R® and R® are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(0)-R¥
(where R®'is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- or di-alkylamino, arylamino or aryl(alkyl)amino) or R?
and R’ together form =CR*R® (where R* and R are independently hydrogen,

alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

or pharmaceutically acceptable salts thereof,

2. The compound of claim 1,
wherein:
ZisNorCH;
W is NR? or O;

X'is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
R®and R® are independently hydrogen or alkyl) or C=0;

X?is O or NR’;

Arlis aryl or heteroaryl;

R%is hydrogen or alkyl;

b™ A10%

10c c



P10% & () -
PLOY%& () -,
& ()-10 Ko
& ()-#,

10

)

, P10% & ()-,! P10%w& ()-, P10% & ()-,c +0 P10% k& ()-
b@10 !'V) KIOW& ()-#, ) KLOY& ()-#, "10%&'() Y10% & () -

y S
s10%

BERIVS@ 10 p) KI0% & ()-#,!) KLO% | & ()-% #%@WQQ

RIGTG & ()-#,10) KLO%& ()-# 1°) KlO%S&' ()-#, pxy

I'p) K10% & ()- # 19 ) KIOW&' ()-#, PF ) K10%3 &()
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R' is hydrogen, alkyl, haloalkyl, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl,
heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, ~Y'-C(0)-Y* -R"
(where Y' and Y? are independently either absent or an alkylene group and R'is
hydrogen, alkyl, haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or
dialkylamino), (heterocyclyl)(cycloalkyl)alkyl or (heterocyclyl)(heteroaryl)alkyl;

R’is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene~C(O)-R*' (where R*! is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
monoalkylamino, dialkylamino or NR*>-Y3-R* (where Y? is -C(0O), -C(O)O-,
-C(O)NR**, §(0); or S(0).NR*; R*2, R* and R* are independently hydrogen or
alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl )or acyl;

R’ is hydrogen or alkyl; and

R® and R’ are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(0)-R¥
(where R®is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or RS
and R® together form =CR*R® (where R®? and R® are independently hydrogen,

alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

3. The compound of claim 1 or 2, wherein Z is N.
4. The compound of any one of claims 1 to 3, wherein W is NH.
5. The compound of any one of claims 1-4, wherein Ar' is optionally

substituted phenyl.
6. The compound of any one of claims 1-5, wherein X'is O or CH; .

7. The compound of any one of claims 1-6, wherein X'is 0.



K10988& ()-#,10) K10% d & ()-#, + D nl*! r10%9 =9 & ()-K. Lt r10% ()-K
r10% ' & ()-K. 110% '& ()- yZ10% '& ()- s10% '& ()- 10 D GA i m
xVB* I 1" QupbOfush) - K rl10%& ()-K 'l r109%& ()-K ! r109884 10%
() K | oMM Bcqepbeoliof
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8. The compound of any one of claims 1-7 wherein R! is aryl,
aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted cycloalkyl, heteroalkyl, heterocyclyl or heterocyclylalkyl.

5 9. The compound of any one of claims 1-8, wherein R!is

heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl, heteroalkyl or

heterocyclyl.
10. The compound of any one of claims 1-9, wherein R'is
10 heterocyclyl.
11. The compound of any one of claims 1-9, wherein R'is
heteroalkyl.
15 12. The compound of any one of claims 1-11, wherein R'is
hydroxyalkyl.
13. The compound of any one of claims 1-12, wherein Ar! is 2-

substituted-phenyl, 4-substituted-phenyl or 2,4-disubstituted-phenyl.

20
14. The compound of any one of claims 1-13, wherein Ar' is 2-
chlorophenyl, 2-fluorophenyl, 2-methylphenyl, 2-fluoro-4-methylphenyl or 2,4-
difluorophenyl.
25 15. The compound of any one of claims 1-14 of Formula I, wherein X?

is O and R? is methyl, propyl or cyclopropyl, preferably methyl.

16. The compound of any one of claims 1-14 of Formula I, wherein X?
is NR” and R? is methyl, propyl or cyclopropyl, preferably methyl.
30



P/ Z10% & ()- S10% & ()- 10KIKJ_10KIKJ 10KIKI! u’ rlO%(JKJ&'()

r10%<& ()-K n r10%$ : & ()-K '7=INzY7qP/ !'$ =10%8 S & () -

-10%jd&' (\)m"(,;)(,@q;lO(V@Q&'() "I 0$ =10% (& ()-" $ 10%&'() y T'/'féﬂé%nus
pt{rQ0 F 10% & ()- Y10% & ()-& S10% & ()- o 1§

& ()-N\~_
=10%& () -

" c:% =10999& ()-"{|]<rQ F 0yY10% & ()-v- leO%&'()

uy10%! & ()- @y109R & ()- @1 10% & ()-!*8KU [:rQD  &10% & ()--
$-10% & ()- ,# 10% & ()- LI10% & ()- s200% & ()-W9 |[:rQ ~ /Z"10% & ()--

K'YE

10% & () -
"10% & () -

, @O & ()- ,@0% ()- *10%& ()- @L10%& ()- &IO0% & ()- =@U4
@! 109 ()- s!10%#K& ()-10!10!10! S 6109 & ()- S410% & ()-
17. The compound of any one of claims 1-14 of Formula II, wherein

10

15

20

25

R® is hydrogen and R’ is alkyl, alkylsulfonyl or -C(0)-R¥ (where R* is alkyl,

alkoxy, aryloxy, amino, monoalkylamino or dialkylamino).

18.  The compound of claim 15, wherein Ar' is 2,4-difluoro-phenyl
and R' is tetrahydro-2H-pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)-8-methyl-2-
(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-d]pyrimidin-7(8 H)-one.

19.  The compound of claim 15, wherein Ar' is 2,4-difluoro-phenyl
and R' is tetrahydro-2H-pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)-8-propyl-2-

(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-d]pyrimidin-7(8 H)-one.

20.  The compound of claim 15, wherein Ar' is 2,4-difluoro-phenyl

and R' is tetrahydro-2H-pyran-4-yl, i.c., 6-(2,4-difluorophenoxy)-8-cyclopropyl-

2-(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-d)pyrimidin-7(8 H)-one.

21.  The compound of claim 15, wherein Ar' is2,4-difluorophenyl and

Rlis 1,3-dimethyl-3-hydroxy-butyl, i.e., 6-(2,4-Difluoro-phenoxy)-2-(3-hydrox
1,3-dimethyl-butylamino)-8-methyl-8H-pyrido[2,3-d]}pyrimidin-7-one.

y-

22. The compound of claim 21 that is 6-(2,4-Difluoro-phenoxy)-2-(3-

hydroxy-1(S),3-dimethyl-butylamino)-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-

one.

23.  The compound of claim 21 that is 6-(2,4-Difluoro-phenoxy)-2-(3-

hydroxy-1(R),3-dimethyl-butylamino)-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-

one.

24.  The compound of Claim 1 of Formula I, wherein:

T



35109 & |[:vU4 A!lO%#&'()- &10%@H@ () -3 10%@#@'()-

0O-
" ' - (V -y O(V '10%@@4
| oz O R @ () T, OUREE () 10 () "%79@%&[’?‘3/
VBLOUG@ ()-AS| [NA4  10@@0GHAOG@ HIS10OUG@ () -  5L0%FE () -

Y4 10v@@ ()- 1"10%t& ()- 1"10%@@% ()-=fD|[: NA4 10 s10%@ @ ()-3
10%@ @ ()-4 " s10%@ @ ()- 910%@ @ ()-202@' ! 10%! & () -

s'110%#c& ()-E|[:NA4 10 "° 10%@#@; ()- F 10%@@ ()- F 10%a& ()-
_110%?&@;&6) F zSI10%#& ()- F SI10% & ()->|[:NA4 10 4! 100/(@/&@' (- ,2
0% RYi P y étero‘élk YK

) 10%@@ () - is3eH @a&&or&&yﬁ(&ﬁa’@% " ;ﬂ&&lo%‘ &()- s&l0%&& ()-
10@#@0@#@m@@m<ylomqmmrf3 &’éuﬂr{er 1s alk@nqu/&aﬂ) and\B%tm& ()-3

©, mOYE& ()- . 10 &ﬁ@% F f109%&& ()- 10%&& ()-3, |[:vU4 EY5%.09%&& ()-2Z
h aOn 100 &¥kY(9ra 09%&& ()- S*109%&& ()- @10%& ()- S@ULOYRE () -

%qP/ Y 10%& ()-& "10%& ()-& GlO%& ()- & 10% & () -& 1000 1000 1000! <
Y5%4.0900&' () Z%ul 12" " [:qPf ,,9l0% & ()-4" S10% & ()- S -10%& ()- ,T
109 &5() - 3 1098.& (The @m&o@phmﬂ#w#em[ls(ﬁlpveroalk@MO% & ()-3"

110% & () - terocyc{yl& ()- ,9l0%& ()-3 f10%W& ()- 10% & ()-
26.  The compound of claim 25, wherein, R' is heterocyclyl.
10 27.  The compound of any one of claims 24-26, wherein X'is 0, X?is
O and R? is methyl.
28.  The compound of any one of claims 25-27, wherein R? is acyl.
15 29.  The compound of any one of claims 24-28, wherein Ar'is 2,4-
difluoro-phenyl, R' is tetrahydro-2H-pyran-4-yl and R?is acetyl
30. A compound of formula I’ or II”
1
10 |
7
w/kz NTX
R3
20 Formula I’
Xl
TN NAr!
)\ NR®R®
Formula I1”

wherein:
Z is N or CH;
25 W is S, S(0), S(O); or O;



0$$%8 WRA [ qP/  yl.10% & ()-" yy, 1048 & ()- @10% & ()- S)10% & ()-
'910% & ()- 9% 10% & () - B6-&0&c&J&e&f &&| obU4  s! 10%<#<& () - 10" 10" 10"
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Y110% & ()- fl?{O(V & ?‘ ( &Rw R 1s(H§/droJeﬁQJr/‘hl)ff€y()) %@f%ﬁ/}} é(;%Md [:vU4

Y'1109% & () RRAdd RY ane/mdepandmlym@a@gmg@r ayyl) o1@8@2#g&' () - 10! 10! 10! |
h410% & ()-1 h410%J g é) ﬁ 2109% & ()-///*070g00]| [: vU4 10%92#9&' () -
10%92#g& () - | 10%g2#9& or 10%92#9& ( ) F "sl0%Q2#g& ()- | Y
10%92#9& () - 00‘V&1Q222[A[r9,\§ld§1y1 or RO () - T Y10%& ()-' S10%g2#9& () -
10%5;2#9&' ()- f 10%5;2#9&' (() 10
18 alkyl aryl, aralkyl, cycloalky! or cycloalkylalkyl, or R™W
together form a leaving group or hydroxy;

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene—C(O)—R31 (where R*' is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,

10 monoalkylamino, dialkylamino or NR*-Y>-R* (where Y is -C(0O), -C(0)O-, -
C(O)NR?*, S(O),, or S(0),NR*; R*, R* and R* are independently hydrogen or
alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl) or acyl;

R’ is hydrogen or alkyl; and

15 R® and R? are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(0)-R"!
(where R*is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or R®
and R’ together form =CR¥*R® (where R¥ and R® are independently hydrogen,

20 alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted pheny}).

31. A composition comprising a pharmaceutically acceptable
excipient, if desired and one or more compounds of any one of claims 1-29 or
pharmaceutically acceptable salts thereof.
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32. A process for preparing a sulfide compound of the formula:
N7 Xy Sy Sar!

R, 7

s N7 N7 TX?

wherein:
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said method comprising the st€ps of:

15 contacting an aldehyde of the formula:
N7 CHO
R‘s)l:zj/[mi
23
with an aryl compound of the formula:
N2
wherein
20 X3 is -C(=0)-OR’ and R’ is alkyl,

under conditions sufficient to produce said sulfide compound.

33.  The process of claim 32, wherein Z, X!, Ar' or R? is as specified in

any one of claims 1-29.
34.  The process of claim 33, wherein R? is hydrogen.

25 35.  The process of any one of claims 32-34 further comprising

producing a sulfonyl compound of the formula:
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36.  The process of claim 35, wherein said oxidizing conditions

comprise MCPBA, Oxone®, periodate or a rhenium peroxide species.

10
37. A process of preparing a compound of formula I of any one of
claims 1-29
comprising the steps of:
contacting a compound of Formula IV:
15
NN
)l\ Z 2
L y4 1713 X
R
where Z, R3, X', X? and Ar' are as specified in any one of claims
1-29; and
L is a leaving group;
20 with an amine R'R®*NH with R1 and R2 having the same meaning as R’ and R? in

any one of claims 1-29 under nucleophilic displacement conditions.

38. The process of claim 37, wherein L is a group RS(O),- where R is

an alkyl or phenyl group and n is an integer from O to 2.
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39. A compound as claimed in any one of claims 1-29 whenever

prepared by a process as claimed in claim 37.

5 40. A compound as claimed in claim 30 whenever prepared by a

process as claimed in any one of claims 32-36.

41. A use of a compound as claimed in any one of claims 1-29 or 39
for the preparation of a medicament for treating p38 mediated disorders
10 specifically wherein said p38 mediated disorder is arthritis, Crohns disease,
irritable bowel syndrome, adult respiratory distress syndrome or chronic
obstructive pulmonary disease, or said p38 mediated disorder is Alzheimer’s

disease.

15 42. A method for treating p38 mediated disorder specifically wherein
said p38 mediated disorder is arthritis, Crohns disease, irritable bowel syndrome,
adult respiratory distress syndrome or chronic obstructive pulmonary disease or
wherein said p38 mediated disorder is Alzheimer's disease, comprising
administering to a patient in need of such treatment, an effective amount of a

20 compound as claimed in any one of claims 1-29 or 39.

43, The invention as hereinbefore described.
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