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Di azi nopyrimdines [01] The present invention relates
wWao eoodioasasnopyri m di nes, a process for their PCT/EP2003/012652
manuf acture, conpositions conprising the sane, and
met hods for using the same. In particular, the present
invention relates to pyrimdo[4, 5-¢e] oxadi azi nes. [02]
Protein kinases are a cl ass of proteins (enzynes) that
regulate a variety of cellular functions. This is
acconpl i shed by the phosphorylation of specific am no
acids on protein substrates resulting in
conformational alteration of the substrate protein.
The conformational change nodul ates the activity of
the substrate or its ability to interact with other
bi ndi ng partners. The, enzyne ,actj.vity of the protein
ki nase refers to the YHZNGPY DEHe kinase adds
phosphate groups to a substrate. It can be neasured,
for exanple, by determ ning the anbunt of a substrate
that is converted to a product as a function of tine.
Phosphgqryl ati on of a substrate occurs at the .
(011 ot voris Reenrmacionraies i Ruswp pauindFy s TS fe el manufacture,
comp&itfond cSHPSGH o BE sBAQWRA heltioBafR %sih%‘ﬁfe samb alygRtiddle, the present
transfer  of the term nal phosphate of adenosine
inventiqnj relates phpirenidel 4 yyelosidieinessi dues on protein
substr . j L ' |
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functibdsatThisda dscotplisted byuhaphosplairylhieradfi specificlarhineraeids paprodgin

and m gration 04 xampl.e, fibrobl ast growt .
substrS g e PR e Qs B P Bk T3S Gpmatonal
changé Wie@ihteh thearcREBNOMBE QRirAE Or BSabiliy @6 inddthct Wath e bindafg partners.

tunor pronoted angi ogenesis. VEG- actijvates ‘

The ergymstaneYify0f theprotsiplinasegefarsita gerate shyhich ks Hnass adds phosphate

eroupcd bl B B Reasthll, O IS vy el 0E Sl ISEL bubsirac

that iseonveaded to d proiihct as Eifienction 80dRe. PGphargetion eiGsubsirdtey edcyes at the
" en[do hel it al.cells by signaling through the FGF

ac Wefségé’i)?BIFO TEEPR® solid tunors depend upon the

[03] for mat TAwvsiad kinasws bteaOaibye 86pokid BiRged gaNERAIg)e thotrgista.of the

~Accordi ngl g i nhi bitors of the receptors FGFR %nd K
terminah phosphatepkaderosiijetHPRITEhYE BVIRSEP Fitiduet PR fybsiates. These
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cellularpmeliferatiGe diffdrertiiatiyy end migratigh, | Current Opinion in

Bi ot echnaol . ' 4 .
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1S a c 1
activates endothelial cells by signaling through two high affinity receptors, one of which is the

kinase insert domain-containing receptor (KDR)." See Hennequin L. F. et. al., J. Med. Chem., 2002,
45, 1300. FGF activates endothelial cells by signaling through the FGF receptor (FGFR). Solid
tumors depend upon the formation of new blood vessels (angiogenesis) to grow. Accordingly,
inhibitors of the receptors FGFR and KDR that interfere with the growth signal transduction, and
thus slow down or prevent angiogenisis, are useful agents in the prevention and treatment of solid

tumors. See Klohs W.E. et. al., Current Opinion in Biotechnology, 1999, 10, 544.



famly of proline-directed serine/threoni ne kinases
that activate their substrates by dua
w@b@sphasyl ati on. One group of MAP ki nases i s PCFEPR83/012652
ki nase group which includes various isoforms (e.qg.,
p38a, p39(3, p38y and p386). The p38 ki nases are
responsi bl e for phosphorylating and activating
transcription factors as well as other kinases, and
are thensel ves activated by physical and chem ca
stress, pro-inflammatory cytoki nes and bacteri al
| i popol ysaccharide. [06] Mreg inportantly, the
products of the p38 phosphoryl ati on have been shown to
medi ate the production of inflammatory cytokines,
I ncl udj TNF nd IL-1, and cycl ooxygenase-2. Each of
[95] ¢ hese QUPHRPIriKRRseS 5ElAC MBS IRt Aroiw rkimssrs (MAP) which i a
familyHfHEAHe- d%’ééﬂ:@ §erﬁ‘1@@hr€6’rﬁﬁjé f(lhé’sré§ that éb'ilvat@ %1%104 stra-{y% ulclls
t oki ne produced primarily by activat ed monoc
PhOSP@TM%;ﬁ@IC r(é@ﬁﬂgms of Mpd kiroseswis shors 8kinasm grogp I\Rém(éx:includes various

otor PV 2 BESRLBD 55 5% Bn R BERIF Yy

and acb{battﬁlgrtfa@ﬁﬁiphyn factond 4 WelDgy dBther kiWasdRl 4AURS {HeMsOASs e{éﬁ%ﬁed by
to have broad application in the treatnent of

Physwﬁﬂ"m SRFFRICAIGIESS, RI-RARBIGIYY BYwencsind baeterial hipopelptagcharide.
[06] sclerogbs 1ﬁlﬁgrt§rﬁltyhﬁ€ prdddds of B plaggléﬁslpas yE;ﬁ\/’q have heen shown to

nﬁ icated in vi i nfections I nfluenza
mediatgithagrodeatign ohmflomenaidry gptokimed, utﬁlllﬂyl@ﬁﬂﬁ esd Hi-ipdndxcyclooxygenase-2.

Each o\(/t"_I%Vg 5)}%1@%6 ag l5|§en 1r1)ghcalr1§c£ f%l(er%ﬁ%lf \ggs)lé?s\é éfalltleg afg g{nécﬁtlons For

exampld, MO - &\ézé/ayto@%mmﬁbea@hmaw ctibatb@MoRSSRASnY Infab®pBages. Iis
(HHV-6), human herpeswrus7}1-15(_&5a -7)., humg’ﬁﬁ pag

excessh‘@fqgé@mg]al@'§dgarqqqp§mrgl)as 5 @vsplgmgg a causative role in the
pathoéeﬁés@s%ﬁrﬁ&{%ﬁt&ﬁ%ﬁhﬁt@ o8&y 13&9&%01?'0%9 L Yductibs ﬂag'b%en shown

produced activat ed nonocyt€s and nacrop, ages
to havp beopd aaphcamremlthe weatyep af indlshysitioh,dgflaramatoes powdg disease, multiple
rheumatoid arthritis, fever and reduction of
ption. [09] Additionally, the involvenent of

[07] P38 haENbasyalioeh ¢apledtddnin SirilakRctioNs Z616h BEHTS, influenza virus, and
di sease, .osteoarthritis, Iung(i gury, septi ¢ sho

ck,
herpes;yigis deifling kerpessimpler virss yprs bFFRY 119 Hemres atrfaﬂ%wms type-2 (HSV-2),
cytomg%rl@%tus {ESEV)JyarfediRe-z R RirusTy d"VE?ZV)f oeslt &R Earr %i2R0ImakHeddes virus-6

The inhibition of these nes by inhibition
(HHchf) hmean;i@@eﬁvmaﬁe(ﬂ%‘/dﬁ lmmaﬂlﬁmewnrm@dﬁﬁ\bm ipagpdorabies and

. ' | eviati ng many of these di sease states.
rhm"t{?%chﬁ%gg’ﬁ%g@%lspa/ EP2003/ 012652 3 [ill There are
[08] sever a&mbaﬂyﬂlbesls(pfocﬁlym HiyeztdtWatbd‘n ohodyossaintl Q{acmhhgw nd plays a

role lwprﬁégygr}?ggoﬁhgﬁép@fa &P %s%g %Plﬁ }n;gt gusﬁ%sytl)l a@tﬁllfl‘qtl%? rfg’ver and reductlon of
bone re§rfi@ct i ng with the

[09] Additionally, the involvement of p38 has been implicated in stroke, Alzheimer’s

sclerosldg% ! dJ S

disease, osteoarthritis, lung injury, septic shock, angiogenesis, dermatitis, psoriasis and atopic
dermatitis. J. Exp. Opin. Ther. Patents, (2000) 10(1).
[10] The inhibition of these cytokines by inhibition of the p38 kinase is of benefit in

controlling, reducing and alleviating many of these disease states.



protein kinase ATP binding site (or "active site").
See WD 98/ 24432 and Hennequin L. F. et. al., J. Meud.

w@h@a4612002, 45, 1300. Several of these conpoRCEP2003/012652
inhibit multiple targets. See al so, PCT Publication
Nos. WO 99/61444, WO 02/18380, and WO 01/64679; and
U.S. Patent No. 6,150,373; [12] However, there
continues to be a need for conpounds that are
effective in inhibiting the catalytic activity of
protein kinases, in particular FG- and KDR ki nases for
treating one or nore types of solid tunors. It is
particularly desirable to provide inhibitors that are
sel ective for FGF and KDR Selectivity IS

parti arly desired ential, concom t ant
Tt oxi ¢ iCﬂVreaﬂé SOfHefxa SV%FE?“ B‘Hﬁ?rs EHRHRYS RrAtein pgses.
Typicdl§l kigsefiflapidrd Bloblt the rﬂﬂoﬁ%biyﬂeﬁioﬁ of 8ut@RAtSs by tight® interacting with the
preferable that such inhibitors also possess

proteirpkipaist/alfebinding sidipai AcAe FiY). feol O1986244p2 3pd Hannsgwin L. F. et. al., J.

f
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PublicMionR2osRIVD 99/6i 444, W@ﬂ%&é&ﬁ, amchWQ/Ob(ﬁ‘t@Qt asl ©.SsBitent No. 6,150,373;
021 ot oa RTVeE e caighiyp b el BaFyTEoRet LRou? SRYIVE i inhibitng
the cat@ly€it @etvktylof prateif ﬂ{ﬁl@édﬁYlh@Jaﬁiéhlar heFend KDR/ kﬁh@S Fdrttkéb@sh one or more

ﬂycloalkyl heterosubstituted cycloal
types Hd BangEs| L It 1&33;1&#&% )qesuq‘qéq t@lp&\y@q 1§)h1b1tors ‘that are selective for FGF and

KDR. @%‘ie%{l%@/ﬁ gﬁhﬁhﬂéﬂk deffed d¥d to ac%ntlx?con%ltﬁmﬁtﬁalndmr

are 1 ndepen y ei t her sent or an kyl’ene
undesiqrbdﬁ.n@nmmam thag may dmltpgsefromahmwtmg mailtad¢ teydets. Hysmoodgrable that
Ikylan1no) ; R3
such iR Yats0 BB n FRBSR A IRt pRl VL P o
[13] het er dawas bidettt Fdhecpredentinkyttion pheiidds @oympbytds r@lrgslented by the
aral kyl , hal oal kyl , heteroal kyl, cyanoal kyl, -al kyl ene
formulgy 2004/ 046152 PCT/ EP2003/ 012652 4
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or a pharmaceutically acceptable salt thereof,
wherein
R! is hydrogen or alkyl;
R? is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, or 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) ;
R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloalkyl,
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—



C(=O0-R4 (where R4 is hydrogen, alkyl, hydroxy,
al koxy, am no, nonoal kyl am no or di al kyl am no), or
wW@eyk/o4Ast is aryl; Xi is 0, NR5, or S, where RSI/EB2003/012652
hydrogen or alkyl; and X2 is a bond, 0, NR6, S or CH2,
where R6 is hydrogen or al kyl. [14] The conpounds of
formula | and their aforenentioned salts are
inhibitors of protein kinases, and exhibit effective
activity agai nst p38 MAP ki nase and FGFR ki nase.
Therefore, the conmpounds can be used for the
treatment of diseases nediated by the pro-inflanmtory
cytokines such as TNF and IL*] as well as
proliferative disorders such as cancer and restonosis.

[ 15] Thus, in angther aspect, the present invention
relates to hé‘f@b‘gs (yhyre f{héq htyfl@gF’i‘r@ﬁiylsé‘ﬁ’ drog 3 aalikgxy, amino,
Ki nase and mehfikinass ofeRudiss i&@@§ps or conditions
in which a theraﬁéuticglIyléiffgé%ive amount of a

conpoud BfMornmula | is administered to a patient in

need O SUONNRT SENTBAL. ko ldlindla el AngLNeT aspect

the present’ i nvention relat 48"% or prepari ng

the c&foabisl, OeNRP, e ) ehere Ho17 hydrogenair atkiyl.| |

anot her,, aspect, ,th resent _invention relates to .. . )
141 L RSt % B SR E e bS8 oL AL ol etitons of prten
kinasds{ &Y dkBIVit HectiVeacB 3By MARskpITHR PARshsE GRiRF&FRAS®se. Therefore, the

nmedi ated di seases and conditions. [18] "Acyl" neans a

compagids cgn beaysey for thineeabmentiod disgasevrediated bk yhe preyurflasamagty, cytokines
| 1 3 ’ | { | ’
s SYREBILELIGL) o OPLL B 81 s RS0
[15] - NR C( DhiR, invnether Rpeststhia piseyémveotioratelagds, to arethols if@ the treatment of

p38 MAF &%gﬁe;}qnﬁ@?ﬂ W%s%gﬂll%@é%iéﬁeag ;’9'5 ?grg{%n% ',11‘1( YhicnR B peuticanly
effectbihahkof aadoldpoundeffohany iscddkihistered 18 pat@dnk Beked of such treatment.

herei n, Representative exanp|es jnclude, but are not,
(161 |initelpysh a]p(g]awp%em, 5 Praeat Y eiiion gelates to methods for preparing the

Compg]yr{dgq[g&m&pg{olgg_nyl ami no, cycl ohexyl met hyl - .
car bonyl am no, benzoyl am no, benzyl carbonyl am no, and

(171 the |i keyastill haslecr apret, tiequbseyt inxentiph rdlitesito rirthaldsdor preparing
]2 " Al : ns i - wher e s 1an al kyl .
modicgfibh A e TR0 TR B A MBI R e dscases

and cinditioey. and the |i ke or those specifically exenplified

o1 155 20041 04152 PETLEZROOS! 12052 1P,
cyclod AR RSB hDIBA KD AST, VraPify] GRGorbRyIS bheteroaralkyl.

[19] “Acylamino” means a moiety -NR’C(O)R, where R’ is hydrogen or alkyl, and R is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl wherein alkyl, cycloalkyl,
cycloalkylalkyl, and phenylalkyl are as defined herein. Representative examples include, but are
not limited to formylamino, acetylamino, cylcohexylcarbonylamino, cyclohexylmethyl-
carbonylamino, benzoylamino, benzylcarbonylamino, and the like or those specifically exemplified
herein.

[20] “Alkoxy” means a moiety -OR where R is an alkyl as defined herein e.g., methoxy,
ethoxy, propoxy, butoxy and the like or those specifically exemplified herein.



carbon atons or a branched saturated nonoval ent

hydr ocarbon noiety of three to six carbon atons,
w@:2@4/046182 hyl , et hyl, propyl, 2-propyl, n-butyPCT/EP2003/012652

i so-butyl, tert-butyl, pentyl, and the like or those

specifically exenplified herein. [22] "Al kylthio"

nmeans a group -SR where Ris alkyl, e.g. nethylthio,

ethylthio, butylthio and the |ike or those

specifically exenplified herein. [231 "Al kyl sul fonyl"

means a noiety of the fornmula -S(=0 2R, where Ris

al kyl. Exenpl ary aIkyIsquoEyI groups i ncl ude

nmet hyl sul fonyl, ethyl sul fonyF, and the |like or those

specifically exenplified herein. [241 "A koxycarbonyl"

means ety of the fornula
[21] Exenp?éﬁfgﬂﬁmealasea hmefﬁii BoRgY? e%b“@f?%‘a%@ﬁw leiyalﬁla to six

carbord ati@m!; blke?br‘aﬁc}feﬁ Qﬁﬁra%a%éﬂco'vé?l@ﬁtl Wy dRE8IBBA il of RIS Bix carbon atoms,
[2 Al kyl sul f onyl ox means ‘a noi ety of the fornula

e.g., mem( OR pragybrZepRpylsn pwypso-bl{tglﬁlyi M@ylbmmxl; a'qd the like or those

and "N, N-dial kyl carbanoyl" neans
Spemﬁclaﬁr%ex%yhﬁ&!ﬁ%fm@ NR2 where both R are hydrogen, one

[22] of R i‘Alkyldrigyesamandraipe-SR Where Rsis alkil k.g. auethybbibhetRylthio,

are | ndependent | fferent al kyl ,
butytip G BT oy oo el b i
23] " N\ monealkwhEas o ¥RMsdOmeieN thd‘foﬂhﬁ!b Ks{@mbaxlm Had alkyl
nmeansa noiety of the formula - ere hoth

R
Exemplparablgdsilfonriegrauns dnahyderragiarisu sk ﬁ@YEtﬂﬁ‘é}YLﬁél thy 1!43?|°? those

ndependently the sane or dlfferent
Spemf%ﬁ@{/?’& (151?6‘2{8% vely. [28J "O N-al kyl carbamate" refers

[24] to a rfbé.lkmyycarroonyié nfeansauhciety OftheGpiiife —GAORe whkereR is alkyl.
Exemeu b Ampur S ShorReFoath. BB AL Sty exempived

hmﬁuﬁtons or a branched saturated dlvalent hydrocarbon

of three to_six carbon t e,
251 ot hyl SHEkyBuIBTIoIoT FE S BHEs: 16 BEpRBROISORR, Dher B alleyl
[26] 2 et hybprap 1*@%?1%%&% I aﬂ@nN%Necﬂglk @%aﬁlbﬂ” hﬂeKﬁsammety—

or those specifica exe fied herein. [301 %
O- C(#’@)aNRz wherohothaR ercthydmges wop pﬁRos hysiregealand t?&rcéhﬁﬁﬂs gikyl, and both R

n [ bstituted
sto ingope B e EHRore sy REREERL Y v s,
[27] Pref er ebir¥oemnado’t m-rﬁcﬁnoaﬂdyrceﬁ)pxamids’f iahdl éNt-(ﬁalbyleiﬁrbomiS}O” meansa

mmet%%kgm}%ifgrw %@t@?{g@%ﬁ ns| Eﬂggg a]% 11(9/ ]%Ydro en ana( thie other is
alkyl, %hg 95?‘&@{1@ @rmébende Dexant gndifidteitirgdl feypecavdipxan do,

car boxam do,

[28] “O-N alkylcarbamate” refers to a moiety of the formula -OC(=O)NHR, where R is
alkyl.
[29] “Alkylene” means a linear saturated divalent hydrocarbon moiety of one to six

carbon atoms or a branched saturated divalent hydrocarbon moiety of three to six carbon atoms,
e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
pentylene, and the like or those specifically exemplified herein.

[30] “Aryl” means a monovalent monocyclic or bicyclic aromatic hydrocarbon ring
which is optionally substituted independently with one or more substituents, preferably one, two or

three, substituents preferably selected from the group consisting of alkyl, hydroxy, alkoxy,



al kyl sul fonyl oxy, carbanoyl, N-al kyl carbanmoyl, N,

N-di al kyl car banmoyl, heterocyclyl, cycloal kyl,
whadogakdayt , hal oal koxy, heteroal kyl, hal o, nitPOI/EP2003/012652

cyano, am no, nonoal kyl am no, di al kyl am no,

nmet hyl enedi oxy, ethyl enedi oxy and acyl. Mre

specifically the termaryl includes, but is not

limted to, phenyl, chlorophenyl, methoxyphenyl,

1- napht hyl , 2-naphthyl, and the derivatives thereof

or those specifically exenplified herein. [31]

"Cyanoal kyl" refers to an al group, as defined

herein, which is substituted MAth a cyano group. [32]

'Cycloalkyl refers to a saturated nonoval ent cyclic

arb noi.ety of three to car bonps
alkoxy@agmn Qc;erl S}ﬁﬁlﬁlﬂ?’l Weﬁlgﬁlﬁilrgypxang}a%\i\z-ﬁgil?ﬁc%rboxaml 0,
alkylsﬂiféfﬁf!d%}?' caRbHFh S, emailoylcafbdmbplew NK&8al@¥1carbB@8$, heterocyclyl, cycloalkyl,
speci |callgafxe nmplified herein. [33]

haloalkﬂyhal@%kqem PRy rb#pcniEo.RyRRS: JmInRaTAgNoHYIEMIRg, digliolamino,

x|
meth n%é/lt)ﬁ;p %thgf[e?l%)iogfﬂ ?ncﬁat& %/ﬁ\rdrglt%ﬁg{a g th%ﬂéﬂ# .Q/zﬁlgﬁﬁ%é gggls not
limited pg phéniyt, a;hloyophexyd nmkthbxypiietydr lenapht}{yBAZ]-napmha(l lapd theidenvatives

(EE S a 1 f e R and R independently

thereoff gr thase.sp et W‘ éVﬁVPll%g%?%anlkyl cycl oal kyl, or

[31] cycl oakdyanadikyl réfeRupaskpaibupges hefineil Reietn, Rhivhds &bstituted with a
together form an al kyl ene group. Representative

CyanogeHppl es i nclude, but are not limted to

di met hy ] e@aé ] &hib@MoRdvalent cyclic hydr arbon mofety of threo to
321 di (1- rre(lt:%ﬂ et hy amﬂyno (et hyl) hayeélr S%I(cylgt%, Yal Y

seven @mg(chliubns(qt £.) ¢yeiapngny), alYPlnbuty]Q gyd(b@h@lx 9-}n)€(t]@11wypl))b¢ﬁyh @nd the like or

ﬂumegg§§#°ﬁ£§§wﬁéﬁﬁ§ﬁ¥ a?L;F)an1no

[33] (cycl OZ@%?Q)@@K {1 (RhAYA %@f&ﬂ‘?{aﬁbm&%Rdisrhﬁ'ail@'lé?@)gkoup and RD is

and th or those specifically exenplified
cyclodikylajroup fs36findHer¢inras, cyatwhoxylmethal, perbthe likp r thagg spgafically
sed i nterchangeably herein and refer to fluoro,
exmn@ﬂ%gﬁg “®romp, or iodo, preferably fluoro and chloro.
[34] [ 36] " HplaliglldeyinG” AR rabiklyl-NRRD sthicteR end Ri indemmdently represent an
re same or different

o T S S S ST TEL 3 B 3 B e

form a V\%ﬁkﬁ%ﬁ’@%{%ﬁ Réﬁ@s@ﬁtaﬁ(l‘e élakﬁﬁles mRiledey baSrdadtilindtd he d@iethylamino,
rein one, or three "hydrogen atons have been
methylethylamiw, vh(t-hneﬂl}é@bﬁ)amlu@ nimetindibydrarshylpniag.ect ed

(cyclc(l}%g:)(térp ﬁh a%lillPo (cﬁgﬂ)%bf}ﬁ#(&g Sqlng@cl&@dﬁ%(pml)aﬁng Rd

I'sTan’rnte ger ro
(cycl&&Qﬂh&ﬂ@l}ﬁﬁeﬁﬁ]dﬁﬁﬁﬂ@ﬁdl%ﬂﬁﬁﬁthﬂ)(@thyj@mnaﬁmlpﬂgldmy&propyl and the

lﬂwC%Hﬁﬁﬁéﬁgtwgéxatta lgﬁﬁaﬁmf the heteroal kyl noiety is

[35] The terms “halo”, “halide”, and “halogen” are used interchangeably herein and refer

to fluoro, chloro, bromo, or iodo, preferably fluoro and chloro.

[36] “Haloalkyl” means alkyl substituted with one or more same or different halo atoms,
e.g., —CH,Cl, —CF3, —CH,CF;, ~CH,CCl3, and the like.
[37] “Heteroalkyl” means an alkyl moiety as defined herein wherein one, two or three

hydrogen atoms have been replaced with a substituent independently selected from the group

consisting of —ORa,1~NRbR°, and —S(0).R? (where n is an integer from 0 to 2), with the



wherein Ra is hydrogen, acyl, alkyl, cycloal kyl, or

cycl oal kyl al kyl; Rb and R are i ndependently of each
wordve4d1yzir ogen, acyl, al kyl, cycloal kyl, or PCT/EP2003/012652

cycl oal kyl al kyl ; and when n is 0, Rd is hydrogen,

al kyl, cycloal kyl, or cycl oal kyl al kyl, and when nis 1

or 2, Rd is alkyl, cycloal kyl, cycl oal kyl al kyl,

am no, acyl am no, nonoal kyl am no, or dial kyl am no.

Represent ati ve exanpl es include, but are not Ilimted
to, 2-hydroxyethyl, 3-hydroxypropyl,
2- hydroxy-| - hydr oxynet hyl et hyl , 2, 3- di hydr oxypropyl,

1- hydr oxynet hyl et hyl , 3- hydroxybut yl,
2, 3-di hydroxybutyl, 2-hydroxy-I- methyl propyl,

-am noet.hyl . 3-am nopr.opyl ,, 2- et hyl sul f onyl et hyl
wndersipile Qg AL P e el B ety iyEh g barbon atom,
whereigi B idrquenpaclyl, alket, hy&laarkﬁo&wyélemmlylﬁmyhm ,and R° are 1nde[pendently of

met hy Ian1nosu|fon |l eth Ian1nosu|fony|pr

each ol PckREeT: aeal. a1l ﬁ%‘él@aléﬁe%‘“ o V&?H%Ik@ﬁé MBER B it d ydrogen,
alkyl, Jy@%hlkyi’%l« @M@du&%ﬁﬂbﬁ{d &ﬁ&l@ﬁs G Y b ORd # Wiy, 88§lk§1 cycloallcylalkyl,

al’kyl” moi ety as defined herein mhere n one
amlno,@pyllamree mieporlsyjemingt ondialkylamfne. d%epte@aitMWe emnplteymhhlde, but are not

| k
tmited SRR ERRERE PhidoPpe L aRBREH HEH B e 2
dlhydrbxyptdjﬁfl dqu}deﬁiyh)&hylml,ei Wydtoaybatyl,a, hdfhydmblﬁlnylbmgdroxy-l-
methylpg)%glﬁ L at ﬁﬂi?ﬁ%&?&%" nCl u]g,ﬁsulgnyleﬁly? agl%osu fonytlmethyl

ammo&ﬂftmﬂétﬁg&b( m%lﬂmﬂ%l&&%mhethﬁmlnbt\ﬁf K‘@eﬂ@ﬁ th88$8minosulfonylethyl,

specifically exe her ei n.

methylaminosuléanyipsepyland d Q:lyltei Qsélnqsy lspeth@aﬁ:s e}senml@e@ aptein

n‘DI et y< I .
[38] hydr oggﬁﬁé%?%{hﬁgmp %ﬁ %gaoéﬁ%ﬂ Fn nol e%oa ar\?g{et}’e%nﬁﬁned herein
whereihepé,awe @r Wir¢dhyalregeh atonsiie tite cyplnaﬂkphmdxetyt Haye bednaeplectd with a

frgmthe group consisti f droxy, al kox amj
heterosfy) ey S gRGAT RY S G e BLR Y AP G, S hECiocye cyloalkyl
m01ety' m B Qarbby-BirBh Hdn{&lo RephéskitativiiBx 6RIBEinc e, it Ei"e nioﬁhmlted to, 1-
drogen or al Kk and Rd is al ky cIoaIk am no,
hydro wyloarrtio 2¥kwdwamﬁtyvlamlﬂleﬂ(y and é@ dkror ciftcally

exmnpgﬁgﬁh&£§1 R is hydrogen, alkyl, hal oal kyl, al koxy,
m no, nonoal kyl ani no, dialkylanino, or optionally

[39] subst i‘Heteeebupstiwipd py@mﬂqﬂ? mieansid qyploallkkympi,etycns deB@)lergin wherein

one, tvfov%qrgﬁr%ﬁﬂ?@% %Wt%régﬁlet %F),’(C (faﬂcnh %olleg%ﬁ%(v een repPaced quﬁ a s@bstltuent
lndepeﬁ&&it@ablkmbdifrkﬁﬂ the gdddp cMﬁ%ﬁn@ of Bydtoxgf, alkoxyR airfineg béglmino,

cycl oal k cycl oal kyl al kyl an1no
monoaHiyllPé@pmy oy Ay SxACTCRy e rom%iéﬁ&%?ﬁ% SO,R" (where R is
hydroé%ﬁ %mlk%ddwl i§l Qlﬁyl oa"l’lfﬁ a‘ﬁﬁﬁo |11'16H05ﬂ’(91a¥19m0 & dlalﬁylamﬁfo) ~X-C(O)R

hydr oxycycl ohexy 4- am nocycl ohex

(wher@x is @.or N&, mam@mmyldnmh@wwvmw mongatkylagino,
dlalkylz%gd'({ 9r4 )gl/té)%a ?F%(bﬁpﬁ%%ggﬁgr#? 6&%& R’ %s exy*kwg,rm —%‘i@fnﬁr(%ér\é nisan

‘nocyclo
1ntegel4&d$m10ha Apsich filoi amsnl nic®R B Ihgdrybgen alkyt, kpdealkylead dycloalklalkyl, and

when r(le 1>§elrg%|2l, Illis(? glky?(:}?cllga"lkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino or

dialkylamino. 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



[40] "Heterocyclyl" neans a saturated or unsaturated
non-aromatic cyclic noiety of 3 to 8 preferably 6

WO 20vg/0&i1621s i N whi ch one or two ring atons ar ePCT/EP2003/012652
heteroatons selected fromN, 0, or S(OS, (where nis
an integer fromO to 2) preferably N and O, the
remai ning ring atons being C, where one or two C
atons may optionally be replaced by a carbonyl group.
The heterocyclyl may be optionally substituted
I ndependently with one, two, or three substituents
sel ected fromal kyl, haloal kyl, heteroal kyl, halo,
nitro, cyano, cyanoal kyl, hydroxy, al koxy, am no,
nonoalkylanino di al kyl am no, aral kyl, (X),, C(OR

e XIS 0

0
the likg, |pp3§f1r3rably|4al|136iéq>%{9yclowwp 3?311?Qﬁgfgﬁﬁ?§y L gr %}ne %sgtifgnamldo cyclohexyl

orthos% &ica @9@141}51}{16%%&% di al kyl am no, or optionally
stlt enyl, and R is H or alkyl),

[40] - aI Kyl ‘éIﬁ@ter@e@)lﬂ” pwnmaesamratsd oRmsptuNgredRIcarpIoRaticseyclic moiety of 3 to

o e AR P oy 1 e M. .o

S(O)n (’WHeSe Al alnnhtegﬁrfrcfn[ O D) pirefe@plySN aind Ohthe revhaining ring a®msReing C,

where Iaﬁ%omré)?g ﬁtopg %%_a%yd}ptigr?e}il&l q%gle;g%/c@ |by a &g Cglﬁg%lg}lfpy II%!:: hé‘clefocyclyl may
be optfamﬂmlbw{@h ke Nge@%tnsovmﬁsﬂé A, 19 thresRubORbEN S dcRa fﬁfm alkyl,

yl am no. re speC|f|caIIy the term heterocycly
haloalksﬂchq;mre@kylbhalo,.rgtrm @yano, pyfnealiyl; bydrexst plkRyy BRI wpalkylammo

d1a1ky%_nﬁ§({ ﬁ%‘l]{}&r g? dﬁﬂ @M&F&r X?} G0Nk, 'OO&rlaR' 19 drogen alkyl,

pyrro1| i no, r phol T no,
haloal]‘:)ﬂj lwmm(mhem 0,is ﬁ))h alkwqr pindio) monoe(lkylammdedlalkylamlno or optlonally

S“bStltN-eﬁé’gDFféﬁ'eaé"f} 1?d?ﬁé‘l OXI dﬁénf_ § 6)%@3%{%% deri vﬁikl I\%alél dRis

hydro ééﬁeélﬁfﬂfor haRERNE aﬂcbky am pie hﬁd&p@fdeﬁﬂlbols}elrﬁgbﬁ(olr ﬁikgaj dry-S(O).R

exe fied herein. [41] "Heteroc k
(wherdyo ;Seamynteg@rpﬁrowéw s ot e o i e S, R TgLoh or
cycloaﬁ\ﬁ&laﬁk}q ﬁqq{ﬁli%r QSRQ§§lkﬁe®ctb%ﬁ®l szcl[)é‘li% lalkyl, amino, acylamino,

means’ a subset’ of heteéroal kyl nnlety as
monoedkflamﬂm oln dra@mhammc Moarespesifibally the tesan heferoryelybingludesp put is not

it SR B, NGB & PRn i
3-yl, ﬁ@ﬁrdnmdfopmqgfoﬁu@ thiBeprphekint, ﬂilbmerphxhnpl-emda,rthiombmholmo 1,1-

dloxldzuwg)ﬁ lgyl)’ g}?}tﬁ%&hﬁ] 1t ﬁg@%@ﬁ%&g 1p§nd1¥1y4d¥10§%t}18 Bwvatlxes thereof,

Bieamvikied Rerbiudr oxybut y! ,
preferéﬁi%ﬂ{m%ﬁ&e%eg%?%}iygg?ylw 23 - di hydr oxypr opyl
[41] 2- hydr‘aiqteroqyclﬁyléwbmm hyPoisthyR R W}@re%ulﬁ%%ﬂ%ﬁww and R’ is a

d|h dro and
heteroﬁy{i}']l x%/srrdgﬁg(i %(é %} hydr oxypropyl, preferably
[42] 2- hydr t‘BIytthgallkyl leaarﬂlahybheommanpglkyla]mjety ay\@efined herein which is
2004/ 046152 PCT/ E /01265
SubStlthRﬂd\f’Ig)l( Wpeqrﬁg}?rf,_pzeégpgfyowettwr tlgrree P%cggéy %rlgg%s meqefi that the same

carboft ¥BHdeb h&ihah9meirs thaA@)ﬁ@hﬁﬂréb@l Mrou SR ¢ €@ntaties @amhplds Iihe:lude, but are

term" hydroxyalkyl used to define a_suhset of
not llméqcbtpolg)[@%yngqt p?shydroxyethyl 2-hydroxypropyl, 3-hydroxypropyl, 1-

(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl
and 2-(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl and 1-



[431 "Leaving group"” has the neaning conventionally
associated with it in synthetic organic chemstry,
WO 2@4/04@/2 at om or a group capabl e of bei ng di SpPCHERWOR12652
a nucl eophil e and includes halo (such as chloro,
brono, and iodo), al kanesul fonyl oxy, arenesul fonyl oxy,
al kyl car bonyl oxy (e.g., acetoxy), arylcarbonyl oxy,
nmesyl oxy, tosyloxy, trifluoronethanesul fonyl oxy,
aryloxy (e.g., 2,4-dinitrophenoxy), nethoxy,
N, O di et hyl hydr oxyl am no, and the |ike. [441
"Monoal kyl am no" neans a noi%ty -NHR where R is an
al kyl , hydroxyal kyl, cycl oaFkyl, or cycl oal kyl al kyl
group as defined above, e.g., nethylam no,

@ﬁro%%@%ﬁ%ﬁ%%&n}%ggﬁhewg%g{i A ]S&ﬂl;%llﬁg Y ’rclioﬁerein. Accordingly, as used
hereing e tEREAYIRIXPNK A hed BB shﬁsléfofheiéoaﬂv\lﬁ}'l %Huhogn al l'y

substituted phenyl" means a phenyl ring which is
[43] opt i ondigaying gsa hag e meprine pervgpinally wispiated avitbyit imsyethetic

j t . itue . .
SR S L B0 IR B P gp o v
halo (aick exghloml, kuoxyec andiiody), alkareaulfmyhxiyaenedhilfonyloxy, alkylcarbonyloxy
T e L -
2,4-diNtrdpidnls ¥ )G ﬂfeﬂ@ﬁ?,w,o-dlﬁkﬂl&ﬂﬁlﬁfdx?ﬂamiﬁ‘d{ ahd e ikt

hal oal kyl, hal oal koxy, heteroal kyl, heterocyclyl,
[44] cycl oalMgroalingimpiae kiprantiameoietyi- IR Where Rds amaliyl, hidroxslkyl,

; el ny - i
clofHE s AL GuGEL i 1oy Y A A8 i,
hydroxyritil aneive utyiclohbx yanaino apyrwbtxylmstbylpinanm, tydetwngletiylamino, and the like.

exci pignt..that is.useful i.n reparing.a ... . .
451 phar mecuiioraly subsigisdiphin prds ardend v arhish ig gptionally substiuted
indepdidenilyouitle o6k ridxe shilgxkituahig) refiefadlyt dhe o2 @0 VGBS Eelected from the
undesjrabhﬁa q% i ncl udes excipjent that is acceptable
group cgpsisfpgof p @y 98Y, gbkoyp) alkoxyear ncaEPREemeedt i cal

monoMR§fcarPoxarias, MRARNEI G ok ¥mRSCARNIARRYR%G] RttaRloy], ABalk§REbamoyl,
in the specification and clains includes botﬁ one and

N, N-diptkglcatbamopln betstocyel dxesicpsiabianl, hajoalkyl, hillealkeras etefoadyl, aeterocyclyl,
e £ I i
exclofif ARG ARb, o Sy BSRI M ERD. a0 ek
ethylefledioxye dndphail oathoscapedfitallyakempliffeddierdihe par ent
conmpoupnd. Such .salts include: . (1) acid addition salts,.
461 £ or o SHEERAGeHGR D e B Spistl ERns iy Bcoeira e & el in
prepaidid SphanesRBEN RbRpSGHich th&is béHetAyaefeOnonokiciagd A6ikiér biologically
hosphoric acid, and the like; or formed w th organic
nor otherpis usdesirahls, anddneludes eeipiepibgiinpicertallp dor Vietsxiapraiuge as well as
humaﬁgﬁa‘?m&éﬁ%ﬁ gﬁé‘.t ARGREDRLANAL 264 .‘?abl&é:éégy‘?édt’eas%le&’ in the specification
pyruvic acid, lactic acid, el oni ¢ ac) , succlnic
and claimisdnclnddsibothamiedind marethen and siich WRiR©O4/ 046152

PCT/ EPR2Q03/ 01265 10 ri.¢ acid, tartaric acid, .
BTl Gty ooomernecentsgs ecente el o benob Rl by Rt o
pharmACdlical Gt dvdepthile amthah posRBee kieCdotieddhbhafRARIZRALAGIONY 6f the parent

aci d, ethanesul fonic acid, 1,2-ethane-djsulfonic, acid,
compexnd. ‘Such salts include: (1) acid addition salts, formed with inorganic acids such as

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or
formed with organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic

acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid,



hydr oxyet hanesul foni ¢ aci d, benzenesul foni c aci d,
4- chl orobenzenesul foni ¢ acid, 2- naphthal enesul fonic
wa@eood/ 046151 ol uenesul foni ¢ aci d, canphor sul f oni CPEVER2003/012652
4- et hyl bi cycl o[ 2. 2. 2] -oct - 2-ene-1-carboxylic acid,
gl ucoheptoni ¢ acid, 3-phenyl propionic acid,
trinmethylacetic acid, tertiary butylacetic acid,
| auryl sulfuric acid, gluconic acid, glutanm c acid,
hydr oxynapht hoi ¢ acid, salicylic acid, stearic acid,
muconi c acid, and the like; or (2) salts fornmed when
an acidic proton present in 6he parent conpound
either is replaced by a netaﬂ ion, e.g., an alKkali
metal ion, an al kaline earth ion, or an alum numion;
h as

fumar o E B GHE A s i BT 4B SR GU RO AR ez scid, cinnamie

acid, hiisHt héld] methard¥suinky/dced, 'éﬂlaﬁ@sﬁﬂ‘omaﬁéid,t m-eihhﬂfeedlsﬁlﬂﬁﬁo acid, 2-
The terns "pro-drug and "pr are us

d
hydrow&ﬂée\neﬁﬁ%@aamdy bﬁ@ﬁ@swf%@aq@f‘@ ?@reb%?les@&r%m 2-
naphtH\ATér{%E\]llf’cﬁlll@%?‘c? 9. t@ﬁe%ﬁl'fc\ﬁﬁc Rﬁ&,g:?%‘ng%ﬂs‘ﬂfcﬂ)‘f& d;fj'4r}geth§?lb1é:aclo[2.2.2]-oct-

In’vivo when suc rug Is adiinis
2- eneﬂecaaquuhmm,@uc@hmtedc aci@rbmwgbm)ﬁomc sudpionadiylatetic acid, tertiary

e
butyge iRt e ALFIRAC R, SucBilic s bt T IR et satieytic
acid, dtTdriﬁ aSigghluaomaymd htﬁﬂ thletlfke diﬁ(g) §alte ddrived B8ien a&as{m&e proton present in
Cl eave In vivo to rel ease the par ent onpo . .
the papgng gerapRvnd seherderePRSsHHBUM Bt o B niit %}fw li Wﬁ@f&nnaraalkahne earth

ion, oP¥EA18XAYrunPiBh & codtirlafRd it an &@Jr@@?fa)ée Q¥chGR @AY hmBHeOMPthanolamine,
in a conmpound of Formula I bonded to any group

methammlmyron@ﬂ@nem &ﬂmpmykziwc@mm, wslgbnbkat e the free
[48] hydr oxBﬂlé te pr Sé.lfidf r%glreu?él’ QAN BUPnedr %Bg%irﬁv}fer%n Pnd refer to any

Exanpl €s” 0 pro I'nc But -ar € no
compewidenisiclf el@ses aacaeﬁaat lﬁrerlﬂ dﬁiglaybc&dmg o@Eetalehin viorwinesch prodrug
phosphat e sul fat es, ate derjy s) and
s sdr B B S P B PR LY L HBEA B PR | oFf Prsparcd by

modi U Yr ﬁ%@ﬁlh@t%lal ?B@d{@spreseﬁﬁh%esc(ﬁ{ﬁ&iﬁ& of BorBuladltifi¥hch a way that
ésters, hol i noet hanol esters) of carboxyl

the mﬁc@nﬁeqtmﬁsa lmagrb@ GpavedNz a@wo release vﬂémﬁv@scwognd NPrgdiey fnclude

comp IR lpheE S O ST LOADEP B o i
compemtdecrstonhulla dm)bmldadmb aly@ahgpdbathnm{m cdm\abd gznm\wrts rq:gtpnerate the free

hydro o u . ds Oiﬂlycgy Igéspﬁcg vgltir %éﬁ@ggé ggr%dr%% a}ecﬁl%e but are not

llmlteﬁ% l%s@‘sf (@rgd atH8 %alk&lé%lnoac%’cdl&se €drinatks, Phosthatek, &hiEiiSs, aAd benzoate
groupi ng of atoms _that when att tached to a re ctlve

denvagrvss)anﬂ ahampien sV Radinsthylaipecsbagyl) of Bydsiuprignal groups,
estersrﬁélﬁ)g ¢4 % éfhm%%ﬁ%heﬁno%ﬁf%&%ie@ oBEAHAS BRABHoML grrc)mps N-acyl

een‘and P.G Futs;, Protective G
derlvatwe{fe@ IN-aceGHENi Mammjch tavis, S¢hiffDases eud cnAngE4 pharsing Functional
PCT/. EP200 2 2 111 ' .
s B 034 3800 Lot SRRSO BT G
compdurils of FormmId,|aay tP&l’iﬁceSS)&%SBunﬂggahfd], 90 BDesi Repi radmpstp1ve2, Elesevier,

in roups include, fornyl,
New York-8xE)r(? El%%g 99 P "y
[49] “Protecting group” refers to a grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that reactivity. Examples of protecting groups can

be found in T.W. Green and P.G. Futs, Protective Groups in Organic Chemistry, (Wiley, 2 ed.



acetyl, trifluoroacetyl, benzyl, benzyl oxycarbonyl
(CBZ), tert-butoxycarbonyl (Boc), trinethyl silyl

WO Todp46122 t ri met hyl si | yl - et hanesul fonyl ( SES) , PCT/EP3003/012652
and substituted trityl groups, allyloxycarbonyl,
9-fl uorenyl met hyl oxycar bonyl (FMOC),
nitro-veratryl oxycarbonyl (NVOC), and the |ike.
Representati ve hydroxy protecting groups include those
where the hydroxy group is either acylated or
al kyl ated such as benzyl, and trityl ethers as well as
al kyl ethers, tetrahydropyran¥l ethers, trialkylsilyl
ethers and allyl ethers. 50f Treating" or
"treatnment” of a disease |ncludes (1) preventing the

th I f th
1991)3n8 388 on ap g B Eoimoen bk STehHE g o cdqseets. 1-8
(Johnt%ll@lrandpﬂ’oﬁsilwppse%)t aepﬂa@en@utﬁe athd PrbiebRR TR lﬁ(&&de formyl,
e ri ence or d| tons of the di sease;
acetyl, ﬁﬁf USTRFFRY Bmzya g)éyc Al (G4t hgowatibewl@n@ trimethyl silyl
(TMS?, M@ﬂﬂlﬁmﬁﬁn&mﬁ@ﬂ@@eﬁﬁﬁ g& sublsBufd! tﬁig? Ellougs all}llloxycarbonyl

t ons relrevin I Sease,

9- ﬂuor@g ghylgﬁycgfbopwg(FMQ@)ag@romerattyi;OXc’barhom(NV@ﬂ]),pindlme hke
Reprege'ﬁaltlvle %X&]%&? &)FOQ&C?IH% groﬁaﬁ m%l:fl]d ﬁ%ta Itl?e Idtgol}grﬁ%}lrp 1s either acylated
or alkyhated rsmt}mg:eam,yanh eigl ahgm 8 ds well es alkyl oticheN, twragydrawfaﬁw ethers,

ents under appropriate conditions to
t“dk%$gﬁﬁ%@ g ﬁﬁd%ﬁ%%ed and/ or the desired product. It
[50] shoul d“pgataIPloeelra@tRcht” bdisdBeincRAEL :(gg)(rjé‘\"%hﬁ%the dlsease, ie.,

produces the indicated and/or the des pro
causingghe pliiead sgpptoms pEthg|diseasginobiotdeyelpp oma mhmn@bthbt may b@cxposed to or

e B9 AR M A LB 8l s )

e onhe of
inhibi‘ping)‘dhﬂ (diﬁdas'erﬁ ¢ feerestingt arreduwehigahe ddvelopmiert of theadistasd e itshdinical
i ndi cat ed .and/ or .t he

h
sympt ST (eS e iBaye oA iR e e U TS SET PG 0 st o limca

symptBB@Ns t he anobunt of a conpound that, when
adm nistered to a nmanmal for treatln a disease, is

[511 suf fi clngsferqnge & 4 dhemical eggctions Hrerfems ‘Frgpiinghe conlipgtingg or “reacting”
are usg_@ﬁlterg{lﬁ%&gﬁ%éﬁ&ﬁ‘ lcnlx&’ re?é‘rft@ Q&dlﬁ %HRH‘%IWVO% é)réll %éé’ents under

depen e conpound
appromeal@fsqrtdjticmn tb producadis lndEa‘rgﬂl and/et the desuxﬁad phnduma insbbulidde appreciated

that th? ??afcﬁe at g AP% S%éﬁe in {ﬁ 8}1@( B]é&ns Ziﬁszra Etﬁrln%f r?c;t%ecesésanly result

directl3-fedth ﬁfe@bﬁfbbﬁﬁé@bﬂtv@&b@en’cs [vifidh W initially added, i.e., there may be one or

t hyl lidi 004/ 046152 PCT/ EP2003/ 012652
more ?%F%%ﬁeg %hﬁg alfeeérgglpﬂ;@ Flbﬁiﬁ ﬁturt{\g ]: pitimately leads to the formation of

the in@bAT8d I SR SBEEEEproduct.

[52] “A therapeutically effective amount” means the amount of a compound 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.

[53] The abbreviations used herein are as follows:

[54] MCPBA: m-chloroperbenzoic acid or 3-chloroperbenzoic acid.

[55] NMP: N-methylpyrrolidine.



[58] TLC: thin layer chromatography. [59] EtQOAc:
ethyl acetate. [60] In one aspect, the present

WO poogfosdisn provi des a conpound of the fornmnul a: PCHER2005912652
NNNN RZR3 | or a pharmaceutically acceptable
salt thereof, where R, R2, R3, X1, X2, and Arl are as
defined in the Summary of the Invention above. [61]
Wth respect to Conmpound of Formula | above: [62]
Preferably, Rl is hydrogen. [63] Preferably, R2 is
het er oal kyl , cycl oal kyl, heterocyclyl,
het er osubstituted cycl oal kyl heteroaryl or an aryl.
More preferably, R2 is heter&%lkyl, aryl or
heterocyclyl. In one enbodinment, R2 is optionally

subst i . Still nmore preferably, R2 is

[56] heteroi@%t%F%W%ﬁ fal- al kyl t hi ophenyl ,

[57] al kyl SDMF whahﬁtwnam@dekyl sul fonyl phenyl, phenyl,
hal oph dr oxyphenyl , acyl phenyl, cyanophenyl,

h
58] alkoxyghéb aﬁﬁéﬁwnmﬂﬁﬁﬂﬁUXan1dophenyl

591 N-al kyg gphenyl

[59] N,N—diaﬁ%&?ca oxan1dopheny| al kyl sul f onyl oxyphenyl ,

[60] car baanIphepﬂpt, ,thd\lbrewhicylkfﬁmob aroydes henybourging the formula:
N, N- di al kyl car banmoyl phenyl . Exanplgs i ncl ude

4- nor phol i nophenyl ,  3- ﬁﬁ freqy|

3- nethylsulflnylpheny thzrdulfonylphenyl
phenyl, 4- quorophenyI,I 3- Nchlforophenyl
3-acety|pheny| 3- cyan®@phenyl g
3-nethoxy|carbonyl-phenyl 3- an1dopheny|, 3-
nethylsulfonyloxy phenyl, 3- (et hyl am do) phenyl and

orap aceutuﬁﬁil{y ot b ’%?é/ Sa%rh?el}ég W{l%)ﬁ?]t_{( %@ O}Elh%?_l a@gb Add areéﬁ deﬁned in the

Sumntdey 6Hh¥\ v 8652 PCT/ EP2003/ 012652 13 [ 64]

Preferahly, R3 is hyd al kyl . aryl, cycl oal kyl,
[61] heter o@g@irgqpectﬁgp@p@g ?ﬁnﬁ ]&Iab%el oal kyl or

[62] heter oplekatdply, I‘y@r@hﬁqggegr ably, R3 is nethyl,
het er oal kyl (e.g 1 -net hyl - hydr oxypr opyl
[63] Preferably, R*1s heteroalkyl, cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl,

heteroaryl or an aryl. More preferably, R* is heteroalkyl, aryl or heterocyclyl. In one embodiment,
R? is optionally substituted phenyl. Still more preferably, R? is heterocyclylphenyl,
alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl, halophenyl, hydroxyphenyl,
acylphenyl, cyanophenyl, alkoxycarbonylphenyl, carboxamidophenyl, N-alkylcarboxamidophenyl,
N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl, carbamoylphenyl, N-
alkylcarbamoylphenyl, and N,N-dialkylcarbamoylphenyl. Examples include 4-morpholinophenyl,
3-methylthiophenyl, 3-methylsulfinylphenyl, 3-methylsulfonylphenyl, phenyl, 4-fluorophenyl, 3-
chlorophenyl, 3-acetylphenyl, 3-cyanophenyl, 3-methoxylcarbonyl-phenyl, 3-amidophenyl, 3-
methylsulfonyloxy-phenyl, 3-(methylamido)phenyl, and 3-N-methylcarbamoylphenyl. In yet

another embodiment, R? is:



or 2-di nmet hyl am noet hyl ), heterosubstituted cycl oal kyl
(e.g. 3-nethoxy-cyclopentyl) or heterocyclyl. [65]
woe@ipsabl y, X1 is preferably CH2 or 0. Mre prPef/E8Pa/g12652
X1 is 0. [66] Preferably, X2 is a bond, NR6 or CH2,
where R6 is hydrogen or alkyl. Mire preferably, X2 is
a bond. [67] Preferably, Arl is a phenyl that is
optionally substituted i ndependently with one or nore
of hal ogen, al kyl (preferably nethyl),
trifluoronmethyl, alkoxy (preferably methoxy),
trifluoronethoxy, cyano, nltq am no or dial kyl am no
(preferably dinethylamno). certain enbodinments,
Arl is 2-hal ophenyl, 4-ha|opheny|, 2, 4-di hal ophenyl ,
2, 6-di hal ophenyl , 2-al kyl phenyl (preferably
2- nmet hyl phenyl ), 1-al koxyphenyl, 2-al koxyphenyl,

[64] 4- al koi?;qﬁt&lr(lyj R3 IE h%ro@é@b&?%%ﬂjﬂ %‘S}Mbalkyl heterocyclyl, heterosubstituted
eny

cycloékgi ogﬁ)lgg%rog Y r@rnraf@rabbh Bnyq methy, beieroallsyl (esgb baiettesitiydroxypropyl
or 2- dﬁﬁkthylﬁmﬁlo@th?l)cﬁgt&[)%%ﬂ élgﬁi(%ﬂgg 655 HIe H{o&?bgcao%e&y& or

onmbl nati ons “of t he pre red g scr
hdﬂﬂmwmdforn1other preferred embodi nents. For exanpl e,

I emhodi
1651 10 i ogbrtedf & 36 e Rt o MBRatgBigh XS0 ky
[66] R3 is Bfelfqrhbly,@wb 2 band] NRARICIGY whatk R Xelhydfoddn oX@lkkS More
is an optionally substituted phenyl. In
pﬂﬁﬁ%ﬁygxngﬁg@p a variety of preferred conpounds are
[67] enmbodi PRfMBINI AY! Hhep}féﬁﬁstﬁﬁtls bﬁ’d()%QIW %Ftlt[lﬁg]md%g egéy with one or

t he representatlve npoun s ‘of Fornu ar e
more qiilegen, Pyl dpveferabipmethyl), wRdlyproswtityhtalkosy Gmnﬁuahhﬂmethbxy),

mﬂuoE@ﬁ&g&éru C¥a&1¥gllﬁ‘ﬁ ﬁ%lg%g%éz?(xﬁ%l %ﬁgﬁ%ﬁ@l%@%ﬁrﬂ ((:)B)ﬂlln certain
embodifbnG; A 2s 1-hgi6Pheyll 4-HaldyhbhyF, 2,NditblophdiyB44%6-dihadpkdhyJe-alkylphenyl
(preferably 2-methylphenyl), 1-alkoxyphenyl, 2-alkoxyphenyl, 4-alkoxyphenyl, 3,5~
dialkoxyphenyl, 2-halo-5-alkoxyphenyl or 2-dialkylamino-6-fluorophenyl. In another embodiment
Ar' is 2,6-dichlorophenyl.

[68] Still further, combinations of the preferred groups described herein will form other
preferred embodiments. For example, in one particularly preferred embodiment R is hydrogen, R
is heteroalkyl, heterocyclyl or alkyl, Rlis alkyl, aryl, and heterocyclyl, xX'is 0, X%isa bond, and
Ar'isan optionally substituted phenyl. In this manner, a variety of preferred compounds are
embodied within the present invention.

[69] Some of the representative Compounds of Formula I are shown in Table 1 below:

Table 1. Representative Compounds of Formula I:
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CN Br 31\ NN 482 63 / al [70] Additional exanples
of groups corresponding to RL, R2 and R3 maybe found

WO 00w0& 152 Pat ent Application US 2003-0171584, PE/ER20d3/012652
R2 in the present invention correspond to R2 and R1
in USSN "584). Additional exanples of groups
corresponding to R and R2 can also be found in US
6, 451, 804 and US 6, 506, 749. These exanpl es i ncl ude,
wi thout l[imtation, 3-hydroxy-2-nethylprop- 2-yl,
3- hydr oxy- prop-2-yl, 2-hydroxypropyl,
2, 3-di hydr oxypropyl, 2, 4- dlhggroxybutyl 2- car boxy-
1- net hyl et hyl , 1-hydroxybut
1,3 dihydroxyprop-z-yl,

Cpd 0ﬁyufluxyn t”%i =Cycl upcﬂrh[ n
L N et DU chex 13 Y P¥AQﬁM((M D Example |

Iy ar

4- methoxycyclohexyl 2 nethoxdethyl) cycl ohexyl,
4- rydiSEZBi?cl vl ,
304'(2\3- [ O] oxy)-cyclohe ylu6§-a¢etqéy-cyclo-

" 4- caﬁban%y xy cylcl ohexyl
4- hkaethyl)carbannyloxy-cyclohe yl,
4- 3l |yl oxy- cyclohexyl

4-1 xycarbonyrou Ay conexyl, benzyt;
4- qx - Qyc ohex oxaspi ro| 4. 5] dect{8-yl, 31

3lhydr oxy 5-dioxa%pin®¢5.$]unﬁec-7-y|,
2, 4- di ox splr [4.5]dec 8-yl, 44
hy roxin no- MLr‘I 0 p)(\/l 4 am nocycl OheXVJ
thggesulfonylan1no cyclohexy 4- N, N-g
[70] rret hy | dqifigna) exzmples o aeBR exyespondipsia i, R and/R’ may be found in U.S.

Patent'ﬁkﬂﬁf@g%no('} 9 9603:*0 7143 (R Mid R el X968t veation correspond to R* and R!

peri di n-4-
in US£N ( R43- Mﬁmndwgnplpybﬁ grpipseoitdiponding kg R' and R? can also be found in US

6,451 %Lf %f?§g%@é,?¥g)ﬂ% eey{alm% €s 1ncll¥c{e w&lﬁcgu%ylmﬂatlon, 3-hydroxy-2-methylprop-

2-yl, %hﬁhbqumeﬁmﬂn&-hyd}bpﬁfm@ﬂ m—%jﬁhly?iroxypropyl 2,4-dihydroxybutyl, 2-carboxy-
in-4-y

-met‘#@?tﬁglxg &n&‘ﬁ%gg@ﬁ%lh LQE ed'gl}ly EPXYBOR: 2'4y1y i (Igrdroxymethyl-cyclopent- 1-yl, 1-
hydrodyre&hRaeibheel J}Y |- Md?&(yb?dlé’heﬂyly h-'ﬁ?étMycyclo}{egylnE [ NeHoxyethyl)-

car bonyl’) et hyl -'pi péeri di' n- 4- hyl
cyclo}@xyﬂeﬂﬁgﬁl@gmcy@g x_ybnquyl; (% 41lyﬂroxypropoxy) cyclohexyl, 4-acetoxy-cyclo-

hexyl,%{-{a%b%m%@«%y{j lcfé%%%fﬂ@]&%ﬂdﬂé’l&@ﬁéhﬂbﬂ g}{ éﬁé lchhef(yl 4-allyloxy-cyclohexyl,
4-metliox6123’1rb(’y1@m:§v@t df}_yclo)aepjgﬂmnzyl; hoﬂe-ﬁjfcilo}ibxyﬁ-l 4~ d10xasp1r0[4 5]dec-8-yl, 3-

t - t . . .
GO ESEH S S SBEIYL 2 4 dione i Sl S, -

hydroﬁnﬁﬁ‘(ﬁt))dlohe&?lemééhnno%gél}ﬂﬁ’di@p hrfiﬁé/thanesulfonylammo cyclohexyl, 4-N,N-di-
-nethoxycarBonyI 3-car banoyl p

yl
methy@ukfgmblgmq-@fc}@pﬁxll @pq:xylln Wyl jﬂ)@qmym;gq;gimA y1, N-(2-hydroxyethyl)-
p1penE g’ﬂ- hanegf?&%ﬁ% %Rg;ﬁg%ﬂma@% N %2 Wa%'é@tﬁyle %ﬁfﬁyihm 4-yl, N-(cyano-
methyB ;ﬁp@m:bt i, ehq:tb@xmyﬂb))%ﬂ@mdndlr@l -yl, 1-carbamoylmetl_lyl-p1per1d1n-4 yl, 1-(2-
metho%y N%qrr]lg ethgl?/l?lﬁgr{cf que‘)r(rﬁ XQ%;P ﬁ?tgy §Q}g§}dﬁ ¥4E Al o E@P—%&-’methoxy-
carbot@d)@ﬂd.yl\b@bﬁmhw ﬁl’ﬂeﬂ@) at-xhythaneaulfd‘ﬂ.yl\lp@bﬁﬁhmyjdam(llQ)Z&flﬂﬁd)roethyl)

Plpeﬂgn’z‘ 3. fid ?;él}H‘F‘B%YPEtgﬂ?Pl%?ﬂ%&frpr og%wy?{ﬁ%fmoethyl) -piperidin-4-yl, 1-(2-

cyano&B&l%%ﬁ?ﬁ%?m&hﬂh%iﬁ%ﬁwbﬁﬁfmrml'lluoroﬂﬁéﬂﬂly|3»chloropheny1 3-acetyl-
phenyQS(qyaNmypwﬁ{ %Wengm}bo@ygpltﬁnﬁbﬁmtb@mplphenyl 3-(t-butyl-dimethylsilyl-
1- et hyl pi perid-4-yl,



O 0 3 N N R W

ot ek ek 2
W N = O

cyanonet hyl , net hoxycar bonyl net hyl ,

2-(triisopropylsilyloxy)ethyl, 2-hydroxyethyl,
wQ2damionashyl - silyl ethyl oxymet hyl , PCT/EP2003/012652

2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl,

2- (nmor pholin-4-yl)ethyl, 3- (norpholin-4-yl)propyl,

2-(2-o0xo0-i mdazolidin-1-yl)ethyl,

2-(2-oxo-pyrrolidin-1-yl)ethyl, and 1, 1-

di oxo-tetrahydrot hi ophen-3-yl. Mre specifically the

present invention provides: 1 i. A compound of the

formula: X), ---X~Ar, R a--, ,N NNN2 Rz R

3 31 4 o0r a pharnaceutlcaj$§ acceptable salt

thereof, 5 wherein 6 R is hydrogen or aIkyI 7R is

°XY>P‘%'8kl\é?&‘a(5%W§1'r L paraanisplongokyghensl fopN ansthilcarbamoyphenyl, 3
N, N-diﬁieﬂfylbafﬂﬁﬁ‘l oF10R§ Jph b, @m@ﬂ‘&itﬂ@ﬁﬁ%\ﬁk} 3 r}ﬁétﬁé n9§ﬂ Fﬁe?ﬁxleg (yrrolidin-

het er oal kyl , yanoa [ erocyc

1 Yl)et?%@‘v 87@6%!%54@@)%1% 2- (Mg N- met@y@mn@ethﬂ, pl@whrbﬁarl M, 3-diethoxy-

t L
prop-23f 2 7RG LGP SO AR bu - RS Ube i, Rgfmpgparbamoyt-
methyhgdn@hxlthlmtlk}d)@-m Nl(ﬁmmyfmln@mm«ﬂhk@th)amoppl Q)Imethylpl erid-4-yl,

P
e e TR R -
il , kyl il .
e L
(morp}gﬁm a@em@; =42 ewgpléaq:@l 1nsl-ﬁpghblg%162 oxd-Ryrolidiy-dryblethyl, and 1,1-
. 16 | kyl am no or di al kyl am no), or
dioxo %wmthﬁﬁhm?slaryrongg X)ll is O, NR5 or S, where RS

IS drogen or al kyl; and
More specifically the present 1nvent10n provides:

1. A compound of the formula:

LT

or a pharmaceutically acceptable salt thereof,
wherein
R!is hydrogen or alkyl;
R* is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, or —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);
R’ is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloalkyl,
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—
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A U1 AW N =

19 X2 is a bond, 0, NR6, S or CH2, where R6 is

hydrogen or alkyl. 1 ii. The conpound according to i.
wotoshestformul a: XI Arl NN N | 2 R2 R3 1 iiPCT/EP®03/012652

conmpound according to ii., wherein X1 is O 1 iv. The

conpound according to iii., wherein RL is hydrogen. 1

v. The conpound according to iv., wherein R3 is

hydr ogen,

al kyl, aryl, 2 cycloal kyl, heterocyclyl,

het erosubstituted cycl oal kyl or heteroal kyl. 1 vi. The
conmpound according to v., wherein R3 is alkyl,
heterocyclyl, 2 heterosubstbiuted cycl oal kyl or

het er oal kyl .

1 vii. The conpdund according to iv.

wherein R2 is heteroal kyl, cycloal kyl, 2

het er ocycly eLe fituted cygl k het er oar yl
or aryl. 1 é 63 SRS eEeb‘g’pIS{l}ﬁémg‘&rb)éﬁ‘éffﬁ dl)fl’?sy> \Bikoxy, amino,
wherein R2 msm}sﬂ)ltyﬂamab by disltyBkrihd)! \/\%12 phenyl 3 4

I X 1 und according to viil.
hetero&c‘ﬁ? Ehenw 5 al kyl t hi ophenyl ,

erein is

al kyl sxﬂfsumwmrwhe@mﬁm 38 igha phenyl, 6

hal ophen yI

aIkoxyXaﬁ

hydrox fheny aay heny cyanophenyl
éﬁlé S om@}zowmre&é 158y dREEH BPARYB/ 012652

22 7 carboxan1dopheny| N- al kyl car boxam dophenyl, N, N
8 di al kykcar boxam&gg@sg& pecBlalidl s bidanul, oxgpheny!

car banoyl phenyl

to ix, wherein R3 is alky

car pheny

cyclyl, 2

N, N—dlalkylcarbanoylphenyl/%iE: conpound accordi ng
het e

het er osubsti t ut ed cycl\ak

/Heteroalkyl 1 xi. The

conpound according to vige., mhdgeln Arl is
2- hal ophenyl, 4-hal ophenyl, 2% 4-dihal ophenyl,
2,6-dihalopheny| 2 alkylphenyl 1- al koxyphenyl, 2 3

al koxyp
2- hal o- gﬁ

iv.

V.

vi.

vii.

viii.

ix.

21|y|kox;r 0 eny BWACCOI’%iHSg § halw NP Qeﬂy&,

The compound according to iii., wherein R} is hydrogen.

The compound according to iv., wherein R? is hydrogen, alkyl, aryl,

cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or heteroalkyl.

The compound according to v., wherein R? is alkyl, heterocyclyl,

heterosubstituted cycloalky! or heteroalkyl.

The compound according to iv., wherein R? is heteroalkyl, cycloalkyl,

heterocyclyl, heterosubstituted cycloalkyl, heteroaryl or aryl.

The compound according to vii., wherein R* is optionally substituted

phenyl.

The compound according to viii.,wherein R? is heterocyclylphenyl,
alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl,
halophenyl, hydroxyphenyl, acylphenyl, cyanophenyl, alkoxycarbonylphenyl,



HOWN =

AW e

4 2-di al kyl am no-6-fl uorophenyl. 1 xii. The conpound
according to ii., wherein Rl is hydrogen. 1 xiii. The

W@ orpouid2 according to xii., wherein R2 i s het RCDEPWYSN12652

cycl oal kyl, 2 heterocyclyl, heterosubstituted
cycl oal kyl, heteroaryl or aryl. 1 xiv. The conpound
according to xiii., wherein R3 is hydrogen, alkyl,
aryl, 2 cycloal kyl, heterocyclyl, heterosubstituted
cycl oal kyl or heteroal kyl. 1 xv. The conpound
according to xiv., wherein Arl is 2-hal ophenyl,

4- hal ophenyl, 2 2,4-dihalo ?enyl, 2, 6-di hal ophenyl ,
2- al kyl phenyl , 1-a|koxyphen9 , 2 3 al koxyphenyl

4- al koxphenyl , 3, 5- dialkoxyphenyl

2- hal o- 5- al kox

2-di al kyl afff*i E?r%grl‘q gﬁ"%ﬁ’@?ﬁp}ﬁ éﬁwlcarTXQWdOPI?‘?i’é’l dbNpound

accordi ng Hihlkyloarﬁ%l@ﬁlﬁi Fhé@l |aﬂ<y¥suﬁ&ﬁbﬂo@bh@l‘ﬁ cadbaii6lyiphenyl, N-
The conpound accordin 0 XVi., wherein i's

hydr ogen, alkilgprbageylpheny) o Y- é@ll‘{y}qafbaﬁ@B’BHhEWcl yl,
het erosubstituted cycl oal kyl or heteroal kyl. 3 MD

2004/ 0461571F gﬁlﬁﬁ%@%@é&&%@ ﬁzzlx %ﬁeréi‘ﬁ' itis alH’le h&@l‘?i@&’dl‘ﬂd

according to xvil., whereinR i's hydrogen. T
conpound &@@msubsngmdcpwlﬂaﬂqyl or hetrspadkyl R2 i s
het eroal kyl, heterocyclyl, or heterosubstituted

cycl oal l T h)é | é‘npolglﬂ a%’d?%gg Relvid C\%Hérgl'nrlgcl 0. l)felle)(phenylt 4-)halopheny1

wher ei n onposition conprisin
a conpoun d 201‘ dihalpplzengl, 2J6)dibalppienyin2-elkylphahylyl-alkoxyphenyl, 2-

VEELI R TR (N, CUTN TN TR

adni ni st er i)d@alkPamindaé-flaslophdhyneed of such treat nent,

an effective anmobunt of a conpound of L Xxii. The
nmet hod of xxii., wherein Ihe 38 medi %:sorder
arthrit i’ desampeundpeeqrdwg fo nﬂhﬁ Sael

di sease, adult respiratory distress syndrone or

chr oni cyigbsitie¥eimbyghdrietsramary xili, saast. R hatsioalkyl, Epdoalkyl,
met hod of xxii., wherein the 38 nedl?%ed di orde i s

Al zhei mer' Sheterocyclyl heterosubstltuted cycloalkyl, eteroa or ary
xiv. The compound according to xiii., wherein R? is hydrogen, alkyl, aryl,

cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or heteroalkyl.

xv. The compound according to xiv., wherein Ar' is 2-halophenyl, 4-halophenyl,
2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl, 1-alkoxyphenyl, 2-
alkoxyphenyl, 4-alkoxphenyl, 3,5-dialkoxyphenyl, 2-halo-5-alkoxyphenyl or
2-dialkylamino-6-fluorophenyl.

xvi. The compound according to i., wherein X? is a bond or CH,.

xvii. The compound according to xvi., wherein R? is hydrogen, alkyl, aryl,

cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or heteroalkyl.
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di sease. xxiv. A nethod for treating an FGFR ki nase
nmedi ated di sorder conprising admnistering to a

w@aiemi1st n need of such treatnment, an effecti RET/APIOBI012652

of a conpound of L. 20 xxv. The method of xxv.
wherei n the FGFR ki nase nedi ated disorder is

at herosclerosis, restenosis or cancer. xxvi. A nethod
for producing a conmpound of the fornmula: 1 X2 ~--Ar
NNNN R2R3 | WO 2004/0§?152 PCT/ EP2003/ 012652 24
said method conprising the eps of contacting a
conmpound. of ., the fornula: .. i .z X\ /[ X~A 7. .N. S(o N N
o P WV o RSQTHBE (o PhaV BBl i hifroRkes [ tompound
produce a gaorM i (ORRIhR is Rtk Ret&bcyodyl, or
hydrogen or al kyl; R2 is al kyl, haloal kyl, aryl,

aral kyl , hbsteroghsijutedieyeloalkyk al kyl , cycl oal kyl ,

cycl oal kyl al kyl , heteroal kyl substituted cycl oal kyl,

het er osgbStThé bdrfisbund ¥6doRdhid xix Dehererat Ky 0.
cyanoal kyl , heterocyclyl, heterocyclylal kyl or Y1 10

C(O-Y2 -R11 (where Y' and Y2 are independently either
absent ®F ArfONRORIPRARIMPHHE and R' is hydrogen,

al kyl (ghal gabkybunaloydr s, al koxy,

(b) a pharmaceutically acceptable excipient.

xxi. A method for treating a p38 MAP kinase mediated disorder comprising
administering to a patient in need of such treatment, an effective amount of a

compound of'i..

xxii. The method of xxii., wherein the p38 mediated disorder is arthritis, Crohn’s
disease, inflammatory bowel disease, adult respiratory distress syndrome, or

chronic obstructive pulmonary disease.

xxiii. The method of xxii., wherein the p38 mediated disorder is Alzheimer’s
disease.

xxiv. A method for treating an FGFR kinase mediated disorder comprising
administering to a patient in need of such treatment, an effective amount of a
compdund ofi..

xxv. The method of xxv. wherein the FGFR kinase mediated disorder is

atherosclerosis, restenosis or cancer.

xxvi. A method for producing a compound of the formula:
Xl XZ
O™
R N
N NN
R? II{:;

I
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am no, nonoal kyl am no or dialkylamno); R3 is
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al kyl
whedoseayzl yl , aryl, aral kyl, hal oal kyl, het ePOHER3003/012652
cyanoal kyl, -al kylene-C(=0)-R4 (where R4 is 15
hydr ogen, al kyl, hydroxy, al koxy, am no,
nmonoal kyl am no or dial kylam no) or acyl; Art is aryl;
X1 is 0, NR5 or S, where R5 is hydrogen or al kyl; X2
is a bond, 0, NR6, S or CH2, where R6 is hydrogen or
alkyl; 20 n is an integer Pﬂon10 to 2; and R7 is an
al kyl group. xxvii. The nethod of xxvii. wherein: R1

i ARG o S OGO o BB i,

or 25 aryl; R3 is hydr | KW~ . aryl, cycl oal kyl,
het erocycl yl, heterosubstitute cycﬁbalkyl or

het er oal kyl ; WD 2003‘1‘@(6 i3 / EP2003/ 012652 25 Arl
isaryl; Xi is O 5 X2 1is a bend; and nis 1 or 2..
xxi X. A conpound of the Formia: R~ 'N S(O,, N3 10

with aniHEihe l:(f}nﬁbu'na oPthe¥ornffia RIRTRI {oSprBnRE Q86 Rpod dof Formula.
cycl oal kyl', cycl oal kyl al kyl, heterocyclyl, aryl,

whereimr al kyl, hal oal kyl, heteroal kyl, cyanoal kyl
- al ky keﬁ‘seﬁy%%o:g%bﬁé‘nc&f?hef e Rdis

R? is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl or 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);

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, -alkylene—C(=O)—R4 (where R* is
hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino)
or acyl;

Ar' is aryl;

X! is O, NR® or S, where R’ is hydrogen or alkyl;

X?is a bond, O, NR®, S or CH,, where R® is hydrogen or alkyl;

n is an integer from 0 to 2; and

R’ is an alkyl group.

xxvii. The method of xxvii. wherein:
R' is hydrogen;

R? is heteroalkyl, cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl, heteroaryl or
aryl;

R? is hydrogen, alkyl, aryl, cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or
heteroalkyl;



hydr ogen, al kyl, hydroxy, al koxy, am no,
nmonoal kyl am no or dial kylamno) 15 or acyl; R7 is
wWa@bkdoglozo15Arl is aryl; Xl is 0, NRS or S, wher ePREEPH03/012652
hydrogen or alkyl; and X2 is a bond, 0, NR6, 0 or CH2,
where R6 is hydrogen or alkyl. 20 xxx. The conpound
of x., wherein R3 is nethyl. xxxi. The conpound of
XXX., wherein R2 is 4-(norpholin-4-yl)phenyl. xxxii.
The conpound of xxxi ., mherg%n Arl is 2-bronophenyl .
xxxiii. The conmpound of xxxi™", wherein Arl is
2, 6-di chl orophenyl. 25 xxxiv. The conpound of XxXxXx,
wher eiAt! 82ryls 3- et hyl sul finyl phenyl.  xxxv. The
conmpound of xxxiv., wherein Arl is 2-bronophenyl. WO
2004/ 346392 PCT/ EP2003/ 012652 26 Further nore
specific enbodi nents of the present invention are the
following: A A conpound of the formula: 1 2 Ar R~
5 N a-; X’Nsabomd;5nd2 R3 | or a pharnaceutically
acceptabgeh;alt t hereof, wherein Rl is hydrogen or
alkylpli Ro-is al kyl, hal oal kyl, aryl, aral kyl,
het eroaryl, heteroaral kyl, cycl oal kyl,
cycl oakiky Aadokpbundiefitbe Badnkyd: subst i t ut ed cycl oal kyl ,

het er osubsti t ut ed 5! 2
> \Arl
R jﬂi:li ]E/
N
1'13

“S(0), N

I
10 wherein

nis0, 1, or2;

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, —alkylene-C(=0)-R* (where R* is
hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino)

15 or acyl;

R’ is alkyl,

Ar' is aryl;

X! is O, NR® or S, where R’ is hydrogen or alkyl; and

X? is a bond, O, NR®, O or CH,, where R® is hydrogen or alkyl.

20
xxx. The compound of x., wherein R? is methyl.
xxxi. The compound of xxx., wherein R? is 4-(morpholin-4-yl)phenyl.
xxxii. The compound of xxxi., wherein Ar! is 2-bromophenyl.
xxxiii. The compound of xxxi., wherein Ar' is 2,6-dichlorophenyl.
25 xxxiv. The compound of xxx, wherein R? is 3-methylsulfinylphenyl.

xxxv. The compound of xxxiv., wherein Ar' is 2-bromophenyl.



cycl oal kyl, heteroal kyl, cyanoal kyl, heterocyclyl,

heterocycl ylal kyl, or -Y1l- C(O-Y2 -R 1 (where Y' and
wQ2o0anesisndependent |y eit her absent or an al kKRCERER2003/012652

group and R1l' is hydrogen, alkyl, haloal kyl, hydroxy,

al koxy, 15 am no, nonoal kyl am no or di al kyl am no); R3

i s hydrogen, alkyl, cycloal kyl, cycl oal kyl al kyl,

het er osubstituted cycl oal kyl, heterocyclyl, aryl,
aral kyl , hal oal kyl, heteroalkyl, cyanoal kyl,
-al kyl ene- C(=0) -R4 (where i s hydrogen, alkyl,

hydroxy, al koxy, amino, nonoal kylam no or
Furthefindldpbaflt BRbedifend©Y the pQedihvinGomhitlthe llowtngd, NRS

10

15

20

or a ploompsutichllyacoptiblegsa

where

or S, where R5 is hydrogen or alkyl; and X2 is a bond,
0, NR6, S or CH2, where R6 is hydrogen or alkyl. B
The conmpound according to A of the fornmula: Xl Arl |

I N-NAN 2. donddnf3 s 0 160044:.046152 PCT/ EP2003/ 012652
27 C.A¥he co%p und according to A or B, wherein X is

O D. The conpound accor dj ) g qne of A-C, wherein

R is hydrogen. E. The cofrpoundllaccordi ng to anyone of

A-D, wherein R3 is %Vﬁ n,NﬁﬁkyI, aryl, cycl oal kyl ,

het erocyclyl, heterosufstituthd cycloal kyl or

heteroal kyl. 5 F. The conpou%d accordi ng to anyone of

A-E, wherein R3 is alkyl, heterocyclyl,

het er osubstituted cycl oal kyl or heteroal kyl. G The
ﬁ@@m%m(ﬁ/¥ﬁ\maewl%is

al kyl. H The 10 conmpound accordi ng to anyone of A-G

fherein R2 is het er oal kyl, cycl oal kyl, heterocyclyl,

het er oslib sydiogéest ailyd) oal kyl, heteroaryl or aryl. |

rhe. CoPRUK SEEd] Loy Evens. o fulloutSE Sy B
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, or -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);

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloalkyl,
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—
C(=O)—R4 (where R* is hydrogen, alkyl, hydroxy, alkoxy, amino,
monoalkylamino or dialkylamino), or acyl;

Ar' is aryl;

X' is O, NR® or S, where R® is hydrogen or alkyl; and

X?is abond, O, NR6, S or CH», where R®is hydrogen or alkyl.

B. The compound according to A of the formula:

X _Ar
R ;iitji‘ﬂ:
\ITI N N/
R’ }%
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15 J. The conpound according to anyone of A-1,wherein
R2 is heterocyclyl phenyl, alkylthiophenyl,
wa@bkdoglosaibt i nyl phenyl , al kyl sul fonyl phenyl, phePgT/EP2003/012652
hal ophenyl , hydroxyphenyl, acyl phenyl, cyanophenyl,
al koxycar bonyl phenyl , carboxam dophenyl ,
N- al kyl car boxam dophenyl ,
N, N- di al kyl car boxam dophenyl, al kyl sul f onyl oxyphenyl ,
car banmoyl phenyl, N al kyl car hanoyl phenyl or
N, N- di al kyl car bamoyl phenyl 20" K. The conpound
according to anyone of A-J, wherein R2 is

C. hetmaom@byﬂmeming talAkyr B, RiteRieRY 1s,0.D.  The compound according to
Iflnylﬁhenyl alkylsulfonylphenyl phenyp
anyoﬂ%? @WWH‘L ydtogeh Bun dhaeweians gcqoodlammom ofA-D wherein
R’ 1é\h roS¥ACAIRY1 | |
‘ﬁ dé'@ﬂa g% Egﬁ‘{/ lcyéléaﬂ%yl i tgflg%}%% n%?lte%osilg% tEts;%i gﬁ%ﬁt{}%ﬂ or heteroalkyl.
1 alkoxyphenyl 2- alkoxyphenyl 4- al koxphenyl ,
3,5-dialkoxypheny| 2- hal o- 5- alkoxyphenyl or

2-di al kyl amyha-
con'p‘?i%Yngﬁ’{é§)°ﬁ£“é%%§§‘ﬂ§&y¢ s QAR R0 i
heterog@iyl/ 146 8B sRAEL ERAOABY 1T B&Eﬁbalk&B (b) a

pharmaceutically acceptable excipient. N. A nethod for
treating a p38 MAP ki nase nedi ated di sorder conprising

adni niGt er imhg cbﬁp&rﬂ%b&ﬂhg"c@aﬂ&%ﬁgopf\ IS WiRreld ﬁafsréﬁﬁ[ H. The
an effective anount of a co an one

compcynd Segrdii HormyBRe 34 A-fiaerei Riis hespaoiivaclonish Borerdiyl
hetero!;\)ﬁ)sfi‘ﬁlka 'yélbeﬁﬁfl 8&%@1 opdrglease i nflammatory bowel

di sease, “adu respiratory distress syndrone, or
chroni c obstructive pul nonary disease. P. The nethod
of N, Mher efte conpopsiacesndingtte dnying of Ael, Whergih Rids omionally

10 Q A nethod for treating an FGFR ki nase
Submnﬂggﬁgégh di sorder conprising admnistering to a
patient in need of such treatnent, an effective anount
of a nd of anyone of A-L. 15 R The hod of
wher ei Jﬁ t hel HECEBPRYMLACEOTI ;19 #¥pnE PE Hr biwherpi g heterOCYQlylphenyl

alkyliBbRAAS Ak P6 WS PlphdrS s BGRBIfonyAheB RN RInyl, halophenyl, hydroxyphenyl,
acylphenyl, cyanophenyl, alkoxycarbonylphenyl, carboxamidophenyl, N-alkylcarboxamidophenyl,
N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl, carbamoylphenyl, N-
alkylcarbamoylphenyl or N,N-dialkylcarbamoylphenyl

K. The compound according to anyone of A-J, wherein R? is
heterocyclylphenyl, alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl or
halophenyl.

L. The compound according to anyone of A-K, wherein Ar' is 2-halophenyl, 4-
halophenyl, 2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl, 1-alkoxyphenyl, 2-alkoxyphenyl, 4-
alkoxphenyl, 3,5-dialkoxyphenyl, 2-halo-5-alkoxyphenyl or 2-dialkylamino-6-fluorophenyl.

M. A composition comprising:

(a) a compound of anyone of A-L; and
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S. The use of a conpound as clained in anyone of A-L

for the preparation of a nedicanent for the treatnent
w@R00a/08i1sor der as specified in anyone of N R oPCT/EB2003012652

the treatnment of cancer in general. T. A process for

produci ng a conpound as clainmed in anyone of A-L said

process conprising the steps of contacting a conpound

of the formula: ~ 2 NI X /X-Ar R-N S(OO NR3

wi th an am ne conpound of tag fornula Rl RZNH, 25

wherein R is hydrogen or aFRyl; W 2004/ 046152

PCT/ EP2003/ 012652 29 R2 is aIkyI hal oal kyl , aryl,

ar al kyb). hebaEARENHicalkBles AR @by lienicycl 0al kyl |
cycl o eyl a?)k , fiticalhPhe % sub’g‘%l?nut ed cycl oal kyl ,
heterosubstltuted cycl oal kyl , heteroal kyl,

cyanodl ky| A hethed fe jrepting a ﬁ&tMAB&V@FW@MW d¢gerderygomprising
admlnlgé@e%tx% J)agént 1@\‘1@%@/ lsgér%let?%?%%% agg gf Ei\%%%ﬂ?&d][‘r d é{) ou?(fsf anyone

of A-Lal kyl , hal oal kyl, hydroxy, al koxy, am no,
nmonoal kyl am no or dialkylanino) R3 is hydrogen

al kyI cyc ITB? lmié oglogéllg %@el%th?é ) oaﬁl(l@ﬁ%& %{Sglcd%? S%Ethll'ltls Crohn’s

aryl, aralk yanoal

disease; ﬁiﬂhmk@tt&y G()WQ) difdse uﬁlﬂf ®spRditdre distrysd rsgagﬁmne,airlcyiomc obstructive
h ydr.oxy, al koxy, am no, nonoal kyl am no or
P“hanW%¢?VFQn1no) 10 or acyl; Arl is aryl; X1 is 0, NR5
or S, where R5 is hydrogen or alkyl; X2 is a bond, O,

NR6, $.0r @ChigmeMdag NRhe@inelpIvmediated dlssider is Alzhmarrs disease.
integer fromO to 2; and 15 RC is an al kyl group.
Q. A method for treating an FGFR kinase mediated disorder comprising
administering to a patient in need of such treatment, an effective amount of a

compound of anyone of A-L.

R. The method of Q wherein the FGFR kinase mediated disorder is

atherosclerosis, restenosis or cancer.

S. The use of a compound as claimed in anyone of A-L for the preparation of a
medicament for the treatment of a disorder as specified in anyone of N-R or

for the treatment of cancer in general.

T. A process for producing a compound as claimed in anyone of A-L

said process comprising the steps of contacting a compound of the formula:
/\/[ YX\ AI'

S(0)
with an amine compound of the formula R RZNH,
wherein

R! is hydrogen or alkyl;
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U A conpound of the Fornula: 1 2 X-~Ar1l NR N
S(O. NN R3 wherein 20 nis 0, 1, or 2; R3is

whyanogan? al kyl, cycl oal kyl, cycl oal kyl al kyl , PCT/EP2003/012652

heterocyclyl, aryl, aralkyl, haloal kyl, heteroal kyl,
cyanoal kyl, -al kylene-C(=0)-R4 (where R4 is hydrogen,
al kyl , hydroxy, al koxy, anigg, nmonoal kyl am no or

di al kyl am no) or acyl; is alkyl; Arl is aryl;
X1 is O, NR5 or S, where RS is hydrogen or al kyl; and

e A AR

conpound of &foalmglkyu RetER3alk lsﬁ&hfh‘{éd cMoal_ﬂS}? h@t@f@ﬁ’é&ﬂﬂued
of V, wherein R2 is 4- ol i n-4-yl’) pheny

S
The conpouﬁﬁCl@’ﬂflkXthméélléYlnCYAmalkﬁé @%P@wb&ﬂ@tﬂwcyclvlalkyl or-Y'-
T o egopy” Vig“@@ﬁ%gw afld k> b ifadBetchlt) QARRIERH or an

Z. The co ereln
3- nethylsubﬂwhmbghmpyhdR.Zﬁhwﬂhgmcdkpbhdddbﬂ'Eﬂhmqgamoxm

wherein Arl is 2- br%qu i Oz%glkyThe conmpounds of

t he presenf™ " EREP %Hmé§| (U0l vated forns as

vell a3 1§? @geﬁdalkylr ag&loalldyne;wdamgalkyrj hateﬁﬁyagalr 5.1@1 aﬂiﬂkyl
e

are intended to be enconpassed wt € Sco

i nvent i on. halegikyh beteorlky a&a@elgtﬂedalgﬂewc(*f%%p K\@%@ﬁ%‘ is
i nvention %&1‘3 LG k?m% ddky, SRR %ﬁﬁb‘trh&ﬁalaik%{rlammo or dialkylamino)

accept abl e ts o e conpouhds al’ong W prodrug
forms of tbea@@npounds and all stereoi sonmers whet her

Ar' is aryl;

X'is O, NR or S, where R’ is hydrogen or alkyl;

X? is a bond, O, NRS, S or CH,, where R° is hydrogen or alkyl;
n is an integer from 0 to 2; and

R’ is an alkyl group.

U. A compound of the Formula:

J\&/E D

aO)

wherein

nis0, 1, or2;

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—C(=O)—R4 (where R*is
hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino)
or acyl;

R’ is alkyl;

Ar! is aryl;

X' is 0, NR® or S, where R’ is hydrogen or alkyl; and
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30

15 in a pure chiral formor a racemc m xture of other
forms of mxture. 172] Some conpounds of the present
WO poogfosd1sn can exi st in a tautoneric form whi CPCHER2003/012652

al so intended to be enconpassed within the scope of

the present invention. [731 The conpounds of fornula I
are capable of further form png pharmaceutically

acceptabl e acid addition sal ?@. Al'l of these fornms are

al so contenplated within the scope of the 20 clained

inventien. [74] Phagnaceuytically acceptable acid
addi t i nlssaa‘h"g‘: gf{\}ﬁhﬁ %foﬁ%zamhege Rotis hptragancerialkyi.nl cude
salts derived frominorganic acids such as
hydrochloric, nitric, hosphqri%n sul furic,
hydr obYoni cThaspariosnd ef Kprlegih & dsmethgld t he i ke, as
well agyth ' ar.gani c L ds, uch as
A1 phaty o mopaoneli b G g e R R 2y pfersl
pheny| XsubsThd eomgduad &BWowheraini AlS is Dysbnpyiedl kanoi ¢ 25
aci ds, y,al kanedi oi c _aci romat i,¢ acids, aliphatic
and ar dhat ?@%‘iﬂ@&ﬂ?@"@ Hg?re’é‘t . 158%1@14“%‘3F?@en}’1npl ude
sul fate, pyTIRSddnfiauRd ofoV SMidréth &7 isiLhiotdyulyRitkht €
nitrate, phosphate, nonohydrogenphosphate,
di hy dr é8enphisssormonnd ofe. affiessimAat is 2-baymentisoslphat e,
chloride, brom de, iodide, acetate, propionate,

[71] capryl ate, isobutyrate, oxal ate, mal onate, succinate,
suberate, sebacate, fumarate, nmaleate, nandel ate,

The coepmunds ef the htesem eveatiat @n crigt yhbaraebfotms as well as solvated forms,
30 benzenesul.f gnat e

. di ni_ t.r obenzoat e t hal at e, I , . .

inctucfrighygrabeliorBhat® IEHEH Brhseaeampiaret RhEn hezeria el the invention

FurthefibeahEstatb@hBove Ah€ prebd N8R TonSMof iﬁﬁ@&é‘éall?ﬂ%ﬁé@@utlc‘aﬁﬁ acceptable
so contenpl ated are salts of ami no acids such as

Al
salts of thyi crerpeunds lnmevetherroduee Sow/of #5109 mpPaKIsERG 0 SledoReBERrs whether
in a putd ot SIS, b Rfxbuld'st oARY il GRRRL Gy 931 aCt Uronate

(see e, g t al., ar

, for exanp erge e naceuti cal
[72] Sal t s, Sonje cafipdinds oftbepiesanalnvSdicarer exitdid 8, taiGmeric fb8h which are

7 The acid addjtian salts t he basi c conpounds
also 1‘%%921]6%Eo%er%’ﬁg?]g?fsﬁi/wglgﬂf@c*???g(%th%pre?qng@vﬁlﬁ?é" formwith
[73] a suf fTied @mtpoan@sttfodfuld hare gsibleadt fahed f&ﬁir@%ﬁlﬂtﬁﬁ@ceﬁﬁ&lly
salt in the conventional 5 manner. The free base form
acceptablg apid afdigian s2lis ! ¢fythess fraserar]sq ¢ratesmplated withinyghe seope of the
claimddBs6n@he isolating the free base in the conventional
manner. The free base forms may differ fromtheir
[74] r especthaymaceaticallyfageaptaboaviditionrsaliesfithé conpopsdsce formula I
inlcudg%%%fﬁiggfﬁrﬁrglqgosr%ﬁicz gcg(!}égslulce}g%s?/lvgl?oecﬁgntacgni ocle\P/ ons%oﬁdric?g&lfuﬂc,
hydrobresixe bidri@lid, phesphase, dndthd e, puw¢lbssaie ofltstdbgyddrfase Biganic acids,

i nvent.ion. [76] . Pharnaceutical l cceptabl e base i
such a3 fghetie s 18 st %gﬁ? it aﬁ%%ﬁ%%a d a?lawewaﬁldsaﬂtydmxy alkanoic
acids, AKuANoic 84164) aftnaticlaaidh, aBPKhiiRlak@bionfiti6 3hkdhi BRI et OBSch salts
, or organic am nes. Exggp es of netal ions which are
includg gdipte pyrogulifandisulieteutdiite drsulhic, petaspliogphateyspnelidnegenphosphate,

dihyd&@é@hH@ha@%eﬁBﬁosbﬁﬁ& py%ﬁ&gﬁhz?t@, chloride, bromide, iodide, acetate,
propionate, caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate,
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, pthalate,
benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartarate, methane-

sulfonate, and the like. Also contemplated are salts of amino acids such as arginate, aspartate,
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of suitable amnes are N, N -dibenzyl et hyl enedi am ne,
chl ororocai ne, choline, diethanolam ne,

werdwnlogriszli am ne, N-met hyl gl ucam ne, and procaPCFEPReH012652
for exanple, Berge et al., supra). [77] The base
addition salts of acidic conpounds can be prepared by
contacting the free 15 aci? formw th a sufficient
amount of the desired base o produce the salt in the
conventional manner. The free acid formcan be

re contacting the salf fo it h ' .
glutamij 00 e G ar BRI FURSIIIEIS (3o HES BB FETES fafl- - Dparmaceutica
Salts,” MBFERLrmddeBribdl 88icmde]l A1066T8-1By differ fromthei r

reSpective salt forns somewhat in certain physjc

[751 pr opefhf eeid sddifiomanlts of thgibrsie gomppysds egn begir %@mdsby COBWPtmg the
free ba? ri’éﬁfl\%lﬁ% %ugi?m L nSuof afRGel: }@H eﬁﬂf to? o&ulag ttle sgﬁ SPGE LdMRntional

_ a_CI € purposes o esent
mannet. 'iterfrdedase {oﬁﬁ]caﬁ\h@tegarereaezblacctomﬁctmg]élepale Semt with a base and isolating

i nve on or
the freg&asQ? ﬁf\{cl) a f%ﬁﬁne’%}@oﬁ?&% gct}rgﬁ ﬁrfla%f}fg{ ongéaen resgectlve salt
forms s%'irle“@l‘éﬁmtcgﬁﬁﬁ pHEdidanpdpadiiey ich Bs lscﬂulﬁhty]m pOIar éblvents but otherwise the
preferably 0 or 1, and nore prefer

1. and R7

salts are gqeiv gt o f@mrem@my@lﬁﬁ:@aﬁrfm:@ﬁ RTRRSES 0 %greé’f?ﬁ?@? lgveqﬁﬁn
preparg) |

e R o e

amined, 8Gh aﬂaﬁcah enpalisalis eofth mml pmegemgamn a@m%oﬁxmew metal ions

. . prepa egﬁﬁ n c
which %@'ulse_:c‘Lzﬁ . Xli'sdnflﬁ‘iessé’d {re eﬁgfrnt galgl;%lgl, ?@i"tfng g\/lk% gExamples
of suitSHOSRSs NN’ E(ﬂb@lzylbmyleﬁédiﬂﬁﬁlﬁ eﬁﬂcﬂﬁromﬁke mgoliﬂmediethanolamine,

conpounds of the inventjon. X O1 Bb N

ethylerrdiaming Namethptglycamine, and procaine (see, for example erge et al. supra)
[77] The base addition salts of acidic compounds can be prepared by contacting the free
acid form with a sufficient amount of the desired base to produce the salt in the conventional
manner. The free acid form can be regenerated by contacting the salt form with an acid and
isolating the free acid in the conventional manner. The free acid forms may differ from their

respective salt forms somewhat in certain physical properties such as solubility in polar solvents,

but otherwise the salts are equivalent to their respective free acid for the purposes of the present

invention.
[78] Another aspect of the present invention provides a compound of the formula:
GO
S(O)
I

wherein R, X! X2 and Ar! are those defined above; n is 0, 1, or 2, preferably 0 or 1, and more
preferably 1; and R’ is alkyl.
[79] Compounds of Formula II are useful in preparing compounds of Formula I as

discussed in detail below.
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NiNH MeS NCl R3 = alkyl MeS N N-NH2 N X=Br,| R3 R3
3 12 NaOH/ NEB HI- QArl N\ IT\ QAr' C ~\ | ~--
WO 2004/0k61R H3 N RN N NON Il N_ NI MSAN N, N 3 RZI/RB2003/612652
R4 R3 5 Schene 1 [81] Treatnent of a conpound of
formula 1 (obtained according to the literature
procedure: for X = Br, see Barrett, H W; Coodnan, I.;
Differ, K, J. Am Chem So0é2, 1948 70, 1753; for X
\:(I seE Sakanoto, T.; Kondo, Y.; Wat anabe, R ;
amanaka, H., Chem Pharm Bull. 1986, 34, 271
[80] with dhrgpmpgundsef thesrosems ivgatoncaahepemateddy e ‘ o4 methods,
using p?%creﬂnﬁqeg G’§h§?&&ﬁ % lﬂ QQ (ﬁtsﬁﬂ ih g}e]agt gﬂ'h\éq'ﬁl?ovﬁﬁgp&féﬂfés ﬁ{ustrate the

. e cyc I'zat1 on in the présence o
procesedi makﬂngdtanoomﬂ;eumds@f tHerinednbigh.am ne gi ves 4 (see
EI liott, A J.; Gbson, MS., J. Og. Chem 1980, 454

}%Eﬂ'he reaction is Al ly carried out
at 120 [ 82] ﬁldalon of ¢ ond th an
gfkd/v in i cM kmmmerggg%gl

(i ., WCcPBA) “&hd OKone , proyjdes a sulfone 5 V\,hl ch

c&nBpk converted into a v ri eRy of target 15
compounds. Typically the Oxidation of 5 is carrledJGﬂﬁUNﬂ
in a splvent which is inert under the conditions o

the oxj dation. For exanpl e, ‘ is used as the
gx: di %ﬁﬁrt\f soI ve pqef erably a pﬁ/t[ YAr
ghal ofjenat e i p Mespectat |y
g Hane. Wen ()<q e(r |§‘T used as t

oxI di zi ng hgent, the typi®al sgl \ﬁent IS water and/ o]7} 3

rahyIdrolTE uran. The reaction tenperature depends on
the sol vent used. For an | £ solvent, the reaction

tenperature is 20 general I'y about -20 C to about 50
811 C pr efre&tai@hyofahmuipoﬁqct‘oﬂfmﬂm Li(obtained dceondergat threditerature

o e Bt DR B sy 0. 7.
1753; %8&?%4615?@%{# ’lég%(oggg(? (}i‘g\gﬂgfzanﬁwm -Nenpanles, W .sChaWOPharm. Bull.,
1986, 34, 2719) with alkyl hydrazines provides a compound of formula 2, 2, which is then acylated to
give a compound of formula 3. The cyclization of 3 in the presence of sodium hydroxide and
triethylamine gives 4 (see Elliott, A.J.; Gibson, M.S., J. Org. Chem. 1980, 45, 3677). The reaction
is typically carried out with DMF or NMP at 120 °C.

[82] Oxidation of compound 4 with an oxidizing agent, such as 3-chloroperbenzoic acid
(i.e., MCPBA) and Oxone®, provides a sulfone 5 which can be converted into a variety of target
compounds. Typically the oxidation of 5 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 dichloromethane. When Oxone® is
used as the oxidizing agent, the typical solvent is water and/or tetrahydrofuran. The reaction
temperature depends on the solvent used. For an organic solvent, the reaction temperature is
generally at about -20 °C to about 50 °C, preferably about 0 °C to about room temperature. When
water is used as the solvent, the reaction temperature is generally from about 0 °C to about 50 °C,

preferably about 0 °C to about room temperature.
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33 [83] Reaction of compound 5 with an am ne of

formul a RLR2ZNH, wherein Rl and R2 are as defined
wheoogiom1above, affords a conpound of Fornul a | PCTTER2003/012652

reaction can be carried out in the presence or

absence of a solvent. Conveniently, the reaction is

carried out at tenperatures gf from about 0 Cto

about 200 C, nore preferablf about roomtenperature to

about 150 C. 5 [84] Alternatively conpounds with a

fornula | mhen R3 is can, be ed,accordin
831 o scHisAgion ofgompoys) mnrw %K% NHgwh R;@sa%i Ngnd R” are as
deﬁnecph Bb é 1¥bra la\l bmpdnk of FormitB1.1 TH. ath cAY
ereln OV a S a'c mp |{|1 Igl\/bg N I\/ES Nelil%l(\;I ~~c&1|?13be RC%B%%NIU{ m the

HoIre
presenqeor@bsenqe af zssmm Qomsi]emrlae dleg ieaiiopfis darmigd ot @t tginperdbires of from

ol 10
o GRETEUDI 00 1Bl IR SRR SV %
[84] skill Alterﬁd‘nﬁelarcbmpmllﬂds writhenr fotrauid I tvhah RB &g 4r&l ¢an be prepared according

fications to the above schenes are contenpl ated
Mﬁthln the scope of the present invention. For

Xa certain steps wll involve the use of
Nofé ting grgg@§ ég{ fu Alo.gr ps that _are not
npa ible with epar cuﬁ% reactﬁon condi_ti 8#¥/ N5
MeST 87§ The conpounds of \ s —aind t he
pRaPwhceutical ly acceptable saH;s of basic conpound
of flormula | with acids can beRused as medi canment s,
ehg. in the formof pharmaceutical preparations. The
p ar ceitic preparationg ni stered N~ X
e y,\(i(%l Aally i t% of ﬁb#ets,)&:\oa/ted lN
QL rd ake S¢ atine capseies,N. N7
§oluw|on§ emul si ons or “ Q
I

to Sch%mgb

0 Art

R
4

Scheme 2
[85] Reaction of 1 with 6 yields a compound of a formula 3. The rest of the steps are
similar to those outline in Scheme 1.
[86] One of skill in the art will understand that certain modifications to the above
schemes are contemplated and within the scope of the present invention. For example, certain steps
will involve the use of protecting groups for functional groups that are not compatible with
particular reaction conditions.
[87] The compounds of formula I and the pharmaceutically acceptable salts of basic
compounds of formula I with acids can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered enterally, e.g. orally in the form
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions, nasally, e.g. in the form of nasal sprays, or rectally, e.g. in the form of suppositories.
However, they may also be administered parenterally, e.g. in the form of injection solutions.
[88] The compounds of formula I and their aforementioned pharmaceutically acceptable
salts can be processed with pharmaceutically inert, organic or inorganic carriers for the production

of pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid or its
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suspensions, nasally, e.g. in the formof nasa
sprays, or rectally, e.g. in the form of

W@ pposilsnri es. 20 However, they may al so be PCT/EP2003/012652
adm ni stered parenterally, e.g. in the form of
i njection solutions. [88] The conpounds of formula I
and their aforenentioned pha.ﬁaceutically accept abl e
salts can be processed with armaceutically inert,
organic or inorganic carriers for the production of

r maceut | cal arations. Lactose, orn starch or
sats B e RE 0L b hodr b Poitly 6 S GAFIFE 1k i6ieby ool ke, dragées and
hard g2lafdé Epedies S?@‘BIEB&QE%/ f@ﬂ-&ﬁ’égelatiﬁé clles aﬁnﬁ)rteQQmLIE KRgetable oils,

cg}& be used, for exa as such carriers
waxes; by, aqri-solig apdHawid BP]é’P]§ an@l ﬂ@décesde@n@ﬂmmm tlne gletuaa ofithe active
AP as b capsul.es
ingre s E %ﬁerg%gn%ﬁ%\%\r/glglgﬂﬁ@m%ﬁl % ﬁ‘l% é\sﬂe)%)glsgft ]g&gtme gapsules Suitable
carriers é'am the ptoductimndf kolgtiom apd Isymbsara,rfdr thenpls, katerdepeild isit@ose, invert

g g L8 ShabE 5t B PR o Bl o ardned
oils, vagtsFits) gerfidl 6sliquilipd1961k endbthe ke ers for the
productlon of solutions and syrups are, for exanple,

1891 \at er, Bhaceutiqal prspaatiqng van flso eqigin pregeryedies, sehilizers,
stabilitd}§ vl'éttlfr?g ag%h't%téi‘tghﬁﬁ&@ el eﬁe(:jrg Q‘rolﬁ?é‘l‘RP A&t esﬁltéafo? varyflg the
exanpl e,” natural or harden waxes,
osmotisamgssiteqfuffire malskxqu ﬂgﬁnpﬁmryxoﬁ@u@ms tThey Icalkdso @B@an THeeapeutically
2parati o
valuaf RS oy R UREB R bR D PP SR Mo hgpiona
pharmagﬁntaily aetaptabild alts.S, Ssweet eners, col orants,
flavor S, salts for varying the 10 osnotic pressure,
01 puf er@né‘ﬁﬁg?&}t%ﬁﬁ’ﬁg EhaingLconRpITe e ThephEmAcestiedly
acceptﬁ@l@tsﬁt B 4 BRIcaRRIpbinsRd 1! ermﬁ’lQi %Q g a&H%S@G&ﬁfon%ﬂ?ﬁ compatible
than the conpounds of fornula and their
pharmageyHeshentricomeisrialsiaslsmereobicy af th,se pa@c@pnmhen@a fig zsprocess for the
] | a
producgt%g of égxrrﬁm ceﬁ | c\é% glpco(i*rglm r%é&%&qgt&o rg ereg%;n ounds or salts
and, 11%11@81]3@1!,1 ook @f mére pthet ﬁleiap\mttdallﬁmalaﬁhlﬂsubstaﬂﬁs (mttb atgala:ﬂicu\li ddministration
npa 1 armaceutical carrier material are
form tag%ergﬂ%ioamaﬂﬁlﬁ %Fﬂ@ PRSP Fvention, as is a
[91] Procesgs hRfitidne eaiied u&tdo%o@ﬁdsw%hﬂaﬁdn AR Hoefiffoned
conpri ses bringing one or nore of these conmpounds or
pharmgequfigallypggeptable splis panchf usedin aseorgdpircs vgthnike invention as therapeutically
v
actlvetsgi%Eﬁggst,‘ E:é %35119/ as a%ltll'{ﬁ’bél(i)lﬁrél?ﬁ Ly Q%Htﬁ%‘? gdrgféé) 1%}/%0{2 %f gﬁh rejection
followmmmplemsumty cHrerdoearge ch® Yaryms'thimwtdec}ims't# aadmillgof cottlsg be fitted
compounds of fornul g | t heir.af or
to the FRABAATERp Fermr el i’ 5 1o BB e o € pp Riminisation to
adultsaGoAvEhOIE Gailll doBadelsBolld be abaud 0. 1afg/kh & apatit 00cak/ky, preferably about
activ substﬁpces especially as antj-inflammtory

0.5 mgilo iy ot > mgike; e 6?1§9@}§ﬁg€‘dﬁa}bbe afimipisteped; as @single ddse or in divided

doses qui hrpélldd'i‘t%nt fh@ rﬂlﬁfi’ér%gag% ll'ﬁ‘rﬁ?fe?erre@ﬂ@eéi‘ﬁ&@ﬁa%/ %cé’éﬂ%bf when this is found
hin wwde limts and of course, be fitted

tobemﬁ]gatpd}m vi dual requi rerrent s in each particul ar case

[92] In genﬁhgﬁy, tﬂerhsg Qfeco%%)sb%n&f otqgl%lﬁé ﬂu{daﬁu%l? Qfotre(%nentioned

pharmaceutically acceptable salts for the production of medicaments, especially in the treatment or

prophylaxis of inflammatory, immunological, oncological, bronchopulmonary, dermatological and
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adults a convenient daily dosage should be about 0.1
nmg/ kg to about 100 ny/ kg, preferably about 25 0.5
worguok@4d162 about 5 ng/ kg. The daily dosage nay PET/EP2003/012652

adm ni stered as a single dose or in divided doses

and, in addition, the upper dosage limt referred to
earlier may be exceeded when this is found to be
indicated. [92] Finally, t hédSuse of compounds of

formula | and their aforenmentioned pharmaceutically
acceptable salts for the production of nedi canents,

cardm\@gqyéaf.daqorcgﬁra, in £ &e4tment ahaRimey centpl TSF9RYSisM disgiders or diabetic
o LRI 1t L 4 o 10910 Gt gy b o

of the iRGItIBRP2003/ 012652 35 cardi ovascul ar dlsorders in the

treatnent of, a ma ent us d
931 o 4 OBndScogﬁgW‘gﬁg W] H@%c? r“s?@/%{ & DY eli/rrller#t t8 h¢ &eastmem of any
disorddg b@ﬁisee[s@ls@tétlh @Muineh,| @ \WHg mah@is B;Hﬁﬂt is %ﬂic@ﬁfa}ﬁd dreagkd by excessive
an object of the invention. [ undf ornu
or unregulagsd| INIher nadddingse P@Fi“"t%?&tbyr?&}?h maliﬁ‘f‘lagpd‘gfcdr g e P"esent invention

prov1d%~|§l:I LALABDbr t?éatlﬁgx n%ékﬂb %d‘fla%é'd Qbecall WERE @o ﬁ§e§ a&rﬁm@stenn an

man, or othe I S exacer ba or cause
effectimcmod«immtevknn@ smounteda Icamedurmﬁ Formyla8 okia rphe@laceutlcally acceptable
I duc on by such mammal . Accordingly, the present
Sator%ﬂﬂﬁ]l%% provides a nethod of treating a

[94] cYt oKiGwenpwRadsdfadrtilad &\Sﬁld/%ﬁ L(shfut ﬁmjxut seishmlted to, the treatment of
adm nj sterijng an effective c

inflamgptign ’é’(ﬁlsﬂgl?ﬁtd angt opgee[ﬁpgu}i)yre tBﬁ HF fgv}? §ompounds of the
1nvent%g GRRAEH Refud @) theaPhrthrisl RERMInk Ha ﬁiﬁfhmlﬁk:a td, ¥Mdumatoid arthritis,
ounds of Fornula | woul d be useful for, but not
Sponleoarthrwﬂtl@S,, gouip anthitis; perarthfitis, sysomigluns srytiemagosus and juvenile
al’thl‘ltlsf s%eg)\%ttéhntlséoutg lﬁ—ﬁ%oaga oﬂ'm bR fGHbRY lﬁulaﬁ c&ﬁlﬁﬁnﬁ?%uld be

I nventi on wo be usef ul
useful F6r thé &@itmal{ttdﬁ pilniomiary digirdets oglubgiinflapimaliong ingduding adult respiratory

N AT e TS S
diseas€ Yhd\&NRIoBdSar@BIS0 1ide¥i Tod tBe tradtinbhid dfiviral @ﬁtb@ﬂﬁﬁilhﬁﬁe&tﬂ@s, including
gouty arthritis and other arthriti ¢, condit.ions. f
SGPSISme)ﬂWdlS N neEabiEe sepsigeBRlaTia, RFNIRGHES, £3C Sﬁlﬁé‘?ﬁmwy to mnfection or
mathPa(erc &Y A SRRAS S a&ﬁmjeél‘ REmbid dHTEREY %drdn&?dA«I@GW MIDS, ARC
Fespiratory tress syndrone,” pul m)nar){
(AIDSSxarawall wapls), msmrhoraa, anil hisrpos vigys. A compermids arsulspoisafl for the
mat or sease. The o d
v SN SE yeRIE RRI B0 6 Hok
reperfhﬁ@ﬂ HHIrp ButcrRRBhS dls%Biﬂcmdﬁ’nggrkft vghasnroetiat aucbalmwt w®jections,

mal aria, neningitis, cachexia segondar Efec d cardi
cardw@ﬂscuhamsw@ﬂ@%udeaeﬁesaS%le@éléoth%Pai SIS, ﬁ%%fu"v? fnd cardiac

reperfgﬁgﬁ ﬁ-@ﬁ—? C¥nat ¥ﬁ)@ff9£{§n {nﬂ@sﬂver HsBiRe amRbephtis, Ahﬂ)ﬁlyfa@la%tdﬁé to
conp noni a her pes virus. The compounds
infectmne al so useful for the treatment of bone resorption

195] di s easié&h%ﬂsrﬁ%gmgssarg §1th ﬁpe%l%f the trgcr&glghpd@ iﬁﬂl?éﬂ%: lfnullti]ﬁé E(gerosis

shock
cancer, diabetes, systemic lupus erthrematosis (SLE), skin-related conditions such as psoriasis,

eczema, burns, dermatitis, keloid formation, and scar tissue formation. Compounds of the invention
also would be useful to treat gastrointestinal conditions such as inflammatory bowel disease,

Crohn’s disease, gastritis, irritable bowel disease and ulcerative colitis. The compounds would also
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reperfusion injury, autoimmune disease including graft
vs. host reaction and allograft rejections,

wa@ anodiogoadscul ar di seases i ncludi ng at her oscl er BET/EP2003/012652
t hronbosi s, congestive heart failure, and cardi ac
reperfusion injury, renal reperfusion injury, liver
di sease and nephritis, and al gi as due to 25
i nfection. [95] The conpoungg are al so useful for the
treatnment of influenza, nultiple sclerosis, cancer,
di abetes, system ¢ |upus erthrenatosis (SLE

be usely infhy Epafmenf of gRbEHRIMIN diseasesn Sueh a8 seiinttiss fedinopathiss Heitis, ocular

photoplﬁHl'ﬁ : anQ%'f & n‘?) td‘ﬁ%% tl&fsgé 'TQE;I‘rlﬁ’éhnd?BPlthé Wenttldrrc'aiébewould be
formation. ounds O the invention also woul

useful fmelfegmrne!lbOﬁangwlgelgf'a§t moluding seppladia; mﬁ@tasxsm@t@mhloa@al conditions

such asg%l g{u?,arl'rgr%%t rejx?t}olnt %%qléjr r%gxiaassgul%pzam% ?lere]tgn%k%%rﬁgéﬁzf;\t}iém including

neovase@latitdtidon falkeevia®impatiodimfywioch disdedo réfiBopAly &ABdMA fibroplasia and
PCT/ P2003/ 012652 .36 be sef ul in the

reat ment of .
neovasgiat #aYGea; pesratyediseasereHoings saéirﬁcr\lheﬁéoaﬁwo&- G5 P4t Hrggalignant,

condltféﬁ%lfch%s h@fitodmasPeten Qﬁl‘aﬁﬁle A arfiordss hiBsib ity of e
he eye tissue. Conpounds of the invention also would

naSOPltaeynxu@é ﬁYﬂSCtﬂ@quCKEEthbﬁ]ﬂe diabelirgicphenathy and pardioptyopashy; and
dlsordgrgg ?émale ngwiicfacﬁl% teglpsﬁ&{;@é éh‘&h&%é‘l' §he gdrﬁﬁcﬁlﬂﬁs of the

aS corn rejec 1 on
inventio@ GivaAulesl tRrusefat foo prevelﬁtrlgrthd: produitias ofi byrloaxggénase-2.

i ncl udj ng S _neov | arization f
1961 | nf ectHOHes BRI Par et BoF GPappet i o useful for
veterirabPlr &Rt &t o cfhni AEANRSIS, Wxdfic SHiRHQRR farkhl M@hab,iN@uding mammals,
di'seases such as gastric ulcer; pathologlcal but

rodentpcnd thel likgn Mﬂre prefesrdi anirenls Inslidp harsesh dogineidbiRs
[97] I nc| Ud.h{éa)nx e £|0€l’1 s BRRed BID- tﬂEﬂaneQ IErtﬁily'bp@ompletely, in

nasophar vascu r necrosi s of bohe; "di abet
place fapir opatehtiorah entiiaflaoayoem sivh;as dopdthetvish ﬁ@equés, gjfcquxggenase -2

L T Ea e o e

antagd?ﬁs%‘@ﬁﬁi’[‘?ﬂ;ﬁyﬂﬁﬂﬁ%‘iﬂﬂlﬁtdr@n of cycl ooxygenase 2. [96]
Besi des bei ng useful for human treat

[98] conpo ufsjased hereyyy, & teap f TNY 1ateddisorder a;e&erf Foe%'tyr‘?ﬂﬂ tall gfsorders and
diseasg gtg%@g‘l WhicR %st SR é@neﬁ’ﬁy B& D1 BITENF ¥, 20 b?ﬂ'NfF causing another

rodents,” and the |ike
mono]pne fodrerremaad; sveh gs but mlouuteltmoébsl,, Tigr§ g [L-Sneh éla%e stptg j1) which, for

mstan(&ei3 %rﬁ é? g%}%‘a%%g%“ﬁg#e% lap Qe Cﬁ‘gdtf%ﬁ?ﬁ' ?Ieagctl'oﬂ is i}éaceribated or ?ecreted in
resporidk RETNEORYEA thepdtate bambnsldﬁréchmmxden med,latsdl th TthT

[99] f\IS%\Iegs] eg Eypv\;dt 4 ?I‘E, ?ﬁﬁ?{gﬁ% SQP;%‘%%@ agrn trgfersI 0 gh}p bl PAiPdisorders and
chseasé (?'Fd@ X ¥afeh %S@ Bh{f;}@h 1€, Q»}itﬁer UZSdaﬂtrol&i’ftpal ardlf bBbAPIR &a'ﬁé\ﬂg another

ol ase 1 nhi ors. used herein, the te
factor "uT hIFrah@da'fhtS@ch ad ibgorad élrn'lteﬂé? He-b Lop %fr@u iy déﬁeﬁse State in thh for

Mags § R 60R bE etibhFs Bk f¥bafkd or secreted in
mStanF ; SlE ! SI ?lhzé}%l%n%é o%??%fl%%h? e%":\iil(E ll[bt 1sel ? 1or ’ 1tsiy TNF !

respomws png wankt thesefore be considered a disorder mediated by p38.

[100] As TNF-B has close structural homology with TNF-o. (also known as cachectin), and

since each induces similar biologic responses and binds to the same cellular receptor, the synthesis
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20 nonokine to be rel eased, such as but not [imted to
IL-1, IL-6 or IL-8. A disease state in which, for
wop@amasy IL-1 is a major conponent, and WhoSRCT/EP2003/012652

production or action, is exacerbated or secreted in
response to TNF, would therefore be considered a

di sorder nedi ated by TNF. [%9] As used herein, the

term "p38 nedi ated di sorder“‘refers to any and al

di sorders and disease states in which p38 plays a

role, ei by .cantrol of p38 itself, or 38
of bott; e BN e 5By B c PPyt 6 the niFen SyBoguang fpus are
herein RFérrddi tcbIektilQly bé-“TNF! b bss @pecifically ddirth®edgRrekate in

whi ch, for |ns¥ance, IL-1 is a nmmjor conponent, and

[101] whose The sermpeunds obForgrila e alse cellidps antiprpbferaiive ggenteandgiseful in

i ARONSER R 5 B oL GRS G s e

humansiré¢asicdanca) lovogradedgynamnibi du ddiNfEr andnadssiod khonoam c@srectal cancer.

cachectin).. an since each, i nduces siml.ar_.hi.ol.qgi .
102] 7 8¢ Dorb NS raning DaRE LT arar § auaub bR fypdsinase was
demonSydted 8 5ths iV A6k Qd&ibed MTHamBROTS/1ht2682y ofifie 0dmp@inks of the
TNF-a and TNF-R are inhibited by the conpounds of the =
presenpingersian 10 inhibitthorelesaeiot TIE-oawes demengrated B 1@e feyjrre gnd the in vivo
Qll. IV . " " 1 fl.C i o
s L L AR 3BEEH A A o IG5 vy o
the corapdunds af thrihveption cdreeatctarmirged atitising adjwvme inducedrarthritis in rats assay
treatin roliferative disorders such as cancer
dﬁwn@%é% F?'ﬂgéﬁnrs include small cell lung carcinoma, 5

[103] human 1488ty 62M6 86mpdik 6f hE Breberdiveli@tidashibit FGRR kinase may
carci nomas and human col orectal cancer. [

102]. The
be determineidtby padcedtres sushpo these deseribeddn M@%%ﬁ%‘*“i“ﬁvékﬁ(@%fﬂyﬁﬁ-
i nhibit p38 MAP ki nase was denonstrated by the in
vitro assay described ingkeanples57. The ability of
t he conpounds of the present rnvention to inhibit the

ease of TNF-a was denonstrated by the in vitro and
Eﬁgm@%% in vivo assays described in detail in Exanples 58

[104] and 59This esyppid illvsitates syhbesnof 2-methlykAniRchblogophensilydt y

of 10 the conp f _t.hi.s ioventi.qn .
(bR g TP Dy Ty R0 Dot SRR A E At B mthod doscribed under
Schenfcd. S assay described in Exanple 60. [103] The ability

of the conpounds of the present ijivention to inhibit
FGRR ki nase may be deternined by pyocydures such as

those described in 99/ 61444 apd VRI8MN34867.
EXAMPLES 15 Exanpbe X [ 104]Y i Sexafipl e illustrates
synt hesi s of 2-nmethyl -4- C r ophenyl ) - 6-

(tetrahydropyranyl-4-anﬁho)N4FL1,3,4-pyrinido[4,5-e]ox
adi azi ne using the nethod described under Schene 1.

Step 1. Preparation of S-iodo-4-(1-methylhydrazino)-2-methylthiopyrimidine.
I
X : MeNHNH2 X
)1\ & /& & NH
MeS N a MeS N T/ 2

[105] To a solution of 6.27 g (22 mmol) of 5-iodo-4—chloro-2-methylthiopyrimidirie in
100 ml of dichloromethane at 0 °C was added slowly methyl hydrazine (Aldrich, 12 mL). The
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cl oaNJ HN 20 Step 1. Preparation of
5-i0do-4-(1-nethyl | rydrazi no)-2-nethylthiopyrimdine.

WO 2004/0MaBHNH2 N\ / / Mes N C1 Mes N i _ NH2 PADBEP2008012652
a solution of 6.27 g (22 mmol) of
5-i0do-4-chloro-2-nethylthiopyrimdine in 100 nmL of
di chl oronet hane at 0 C was a%l‘ﬂed sl oy net hyl
hydrazi ne (Al drich, 12 ni). e WD 2004/ 046152
PCT/ EP2003/ 012652 38 mi xture was stirred fromO Cto

f h t trated. Et QA
mixtule xgas sétdrn%F [ at(chs\Hsrﬁcréra W}?qt}ngtbrret}ﬁr& C%{)ilcen crogﬁq?ltrated Et(gAc was added

and wasIﬂ@ @ﬁﬁi:bﬁﬂe 1dvied] @ AR TREOBUS Vo th¥Biodd@7 MV (MPEEP 2.
repar ati on

Step 25 Lengrgrioa <{f15 fffemﬁ;ﬂi Uanethulch2ohénreberagy Vv iapi-Ao) - 2-
methyﬁﬁlgg));[nt”mngpyrl mdine. | / C MSN--NHz McSN N--NH C1
[106] To the product obtained in step 1 (1.68 g,
5 7 nmmol) in ether (100 nL) and THE (10 nl) 2d

triethyl amn ~ Im.) and 2'-chl orobenzp I c
(1.2 nL) at C nd the mxture [ 5
t enper at yr J1—nEp OAc (1100 d br ne (p

wer e added. The |te solids Wefe ™|t washed
with water and Et OAc, and driedto givethe desired

r od u t
10617 hect ot R P 1t 4 8 o P8 BTG ko pena ot 10
mL) addaddaethyla’?kuné (2 mIly aﬁd.ﬂitdhtdﬂohﬂgtd}zl ehibdde glOZ %Ly &t 0 °C and the mixture
addi ti ona] 0.67 uct 3. Preparatiaon ]
was s 3 O IPaSe o€ GRSt SERR 0P TR RETRP (10 5] Wi padeds The whit
solids Rkd k@, HradhedlBXRMePHIITROAC, and dried to give the desired product (0.58 g).

The filtrate was separated, washed with brine, dried, and evaporated to give the crude product.

Trituation with ether to give additional 0.67 g of the product.
Step3. Preparation of 2-methyl-4-(2-chlorophenyl)-6-(methylthio)-4H-1,3,4-pyrimido[4, 5-

e]oxadiazine.
0
YQ NIAIYQ
—
N/NH a MeS/kN/ N “
|
[107] To the product obtained in step 2 (1.01 g, 2.32 mmol) in dry DMF (26 mL) was

added triethyl amine (3 mL) and sodium hydroxide (powder, 0.16 g). The mixture was heated at 110
°C for 8 h and cooled to room temperature. EtOAc (100 mL) was added, washed with brine (3x50
mL), dried and evaporated to give yellow solids. Trituation with ether gave the desired product
(0.34 g). MP: 142.5-144.3 °C. MS: 307.1 (M+H).

Step 4. Preparation of 2-methyl-4-(2-chlorophenyl)-6-(methylsulfinyl)-4H-1,3,4-pyrimido[4, 5-

eloxadiazine.



NCYPC\ iNAO MS-NN MSNNI11 15 [107] To

the product obtained in step 2 (1.01 g, 2.32 mmol ) in
waelea40OMESE 26 nl) was added triethyl am ne (3 POCI/ER20d3/012652

sodi um hydr oxi de (powder, 0.16 g). The m xture was

heated at 110 C for 8 h and cooled to room

tenperature. Et OAc (100 nlL) was added, washed wth

brine (3x50 nL), dried and %?/aporat ed to give yellow

solids. Trituation with ether gave the desired product

(0.34 g). MP: 142.5-144.3 C. Ms: 307.1 (MtH). 20 Step

4. Preparation

of 2- met hyl -

, 3,4 pyri

PCT/ EP20

obtained in Step 3 in THE (12 nl) was added la

[ uti f h, .0 n wat 12 i)
o 3080 BRSPS o8 e B Bt 02 s e
solutldrﬁdf[ﬁsfoab UARIriEBr0.80 @Qﬂ l’v@ter EIZhML) ﬁ@’tﬁtﬁe(légtu%ﬂ)va@ﬂﬂgn stirred at room

he org anlcio ase
)

tempegaé'ﬂﬁ f05t43@ur§,\g§h)@@cggatp S Q/\&l{% pnd waton(SRmL) wre e@ldeda e organic phase
5  was sPYRRAI Hh@dd W?thgvlfa}f@r (Qm rﬁﬂj Elfziéd qﬁd @@tpé‘)&te@to gl\’%ttﬁép sulfoxide (0.40 g).

reparation of 2-

Step 50 priensyationgy @tmtﬁﬂkﬁy’@r@ﬁyﬁpmwéﬁmmppﬁhhﬂ +Bgibino)-4H-1,3,4-

e] oxadi azi ne. NaN NN HI
pynm'?% 1‘%}%9&3&; l%ere of the sul fOXI de obt ai ned above (400
ng) and 4-am not etrahydropyran 1@ in NWP (0.3

m.) was heated at 110 C for 24 hour thyI acetate

(60 nmL) and water /I
X

[109] A mixture of the sulfoxide obtained above (400 mg) and 4-aminotetrahydropyran

10 (350 mg) in NMP (0.3 mL) was heated at 110 °C for 24 hours. Ethyl acetate (60 mL) and water (25
mL) were added. The organic layer was separated, washed with brine, dried, and evaporated. The
crude product was puriﬁed by preparative TLC (silica gel, 50% EtOAc/ hexanes) to give 180 mg of
the final product. MP: 171.0-172.1 °C. MS: 360.2 (M+H).

Example 2
15 [110] This example illustrates a method for producing 2-methyl-4-(2,6-dichlorophenyl)-6-

(3-methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5-¢]oxadiazine.

Cl

¢ Y

—s & |

Step 1. Preparation of 5-bromo-4-(1-methyl-2-(2,6-dichlorobenzoyl)hydrazino)-2-
20 methylthiopyrimidine.
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m.) were added. The organic | ayer was separat ed,

washed with brine, dried, and evaporated. The crude
w@e@doedis;nas purified by preparative TLC (siliPker/griop3/012652

50% Et QAc/ hexanes) to give 180 ng of the final

product. MP: 171.0-172.1 C. Ms: 360.2 (MrH). Exanple 2

15 [110] This exanple illustrates a nethod for

produci ng 2-nmet hyl-4-(2, 6- dﬁ@hlorophenyl) 6-

(3-net hyl sul fi nyl phenyl -am no)-4H1, 3, 4-pyri m do[ 4, 5-e

]oxadiazine. C i G H O Step 1. Preparation of

5- brono-4- ( 1- meghyl - 2- (2,

6- di chl or abergoyl ) hydrazi no) - 2- 20

met hyl t hi obyr ilr ni di ne—\Wo-—2004/ mai

PCT/ EP2693/ 0026520 cl Br ~r \ /;;l; Mg N & ~NHZ
MESN N--NH CI [111] To

5- br ono- 4- ( 1- met hyl hydr azi no) - 2- nethylth|opyr|n1d|ne

[111] pr epane)ds-sﬂomd A1 hﬁﬂ@n@ﬂrazﬂm)-m-nt‘aﬂaymh yﬂmﬁcﬂlnéﬁfegare&s.l&ﬂar to step
i n_di chl or onet hane and trlethyl

Lin Ewlpée 1558, 662 wmops ya@é@n%h@edﬁ%mla PebEIHYY mine (1.8 L) at 0°C
was adﬁm Dkl 'cﬁ&l&r&b&z?%})chloyag m L?r ?hﬁ@ﬁ)ét I ds&ehrad at 3) %€ fh%om

oom 5 tenperature ove ni g olids formed were
temperbtulret @&readghtwéfshh golidsi formedarase fikerdd,ovasbed widlmwatdr pstiethey, and dried to

give2gi\§/g>£ %ngtthSAH Qgiéjgt,c MP. 254.4-256.5 C. Step 2.

Step 2. ZP@wwion 0-dndomiacb)caticibiepyényt) - (Wmtophﬂa) 3411-1lryizm3d0[4 5-
4 pyrimdo[4,5- eJoxadiazine. C p Br O
eJoxadiazgje. NeS~N N~-NH C1 MeS/ N N N

cl
0
— X0
B
MeS N T/N @

[112] To the product in the step 1 (1.97 g, 4.67 mmol) in dry DMF (25 mL) were added

triethylamine (6.5 mL) and sodium hydroxide (0.77 g). The mixture was heated at 110 °C for two
days. The mixture was cooled to room temperature, diluted with EtOA¢ (100 mL), and washed
with brine (3x50 mL), dried, and evaporated to give the crude product. Column chromatography
purification (20% EtOAc / hexanes) gave 0.61 g of the pure product.

Step 3. Preparation of 2-methyl-4-(2-chlorophenyl)-6-(methylsulfinyl)-4H-1,3,4-pyrimido[4, 5-

e]oxadiazine.
cl cl
o )
>0 0
—_——
Mes)\N/ N “ MeS)\N/ N “
| P |
0
[113] To the sulfide (0.137 g, 0.4 mmol) obtained in Step 2 in THF (4 mL) was added a

solution of Oxone (Aldrich, 0.323 g) in water (3 mL) at 0 °C. The mixture was then stirred at room
temperature for 3 hours. Ethyl acetate (50 mL) and water (50 mL) were added. The organic phase
was separated, washed with water (2x20 mL), dried, and evaporated to give the sulfoxide (0.123 g).
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I I 10 [112] To the product in the step 1 (1.97 g,
4.67 mol) in dry DMF (25 nL) were added
wao eooaksabam ne (6.5 nlL) and sodi um hydr oxi de (BCTEPZN3/012652
The m xture was heated at 110 C for two days. The
m xture was cooled to roomtenperature, diluted with
Et CAc (100 nL), and washed ith brine (3x50 nli),
dri ed, and evaporated to gi éythe crude product.
CoI um chromat ography purifi cati on (20% Et CAc /

Step 4. 7%8(2(?1%{)11 gﬁy—meg}zy? } (9 6—dfzchgorop eny 6p{? %eli‘llc ylthzop%e; yl—ammo) 4H-1,3,4-

pymm,(ng[h-_sr@bimazgre(z chl orophenyl ) - 6- (et hyl sul fi nyl)-4H 1,
,4 pyrimdo[4,5- ejoxadiazine. G C 00 NO -~/

NCI MS NN M\ NN O [113] To the sulfide (
g, 0.4 mol) “ob¥Aimed in Step 2 in THE (4 rrL)ovvas
added a__sobuti Qn ch Oxone (A dr| |
(3 nL)Nat™ TRE mi xture was tt|r ed oomCl
20 tepherdturk fok 3 hours. | Ethyl ace erqsmm_) and
vvatl‘@(\ ( f wer e added. The—es'gani c phase vva
sepalat ed, shed with water (2x20 nmL), dried, and

evapo | f o
(114 500k, aRe St LR % § Tk cintias B ) went Begted 5170 °C for 6
h. Theqﬁf@mﬂ@evaybodﬂedta ,r@olﬁl tdﬁ’(ﬂeﬂi’t&@ hﬁmlyeld)wﬁr E@mbﬂn)hwmaa Wth brine,

| -am no)-4H-1, - rim do e] oxadij azi ne,

dried, and evaporgtpd.(J hq.prNiq\pro WRP pumfgd(by[pl‘qm}'atryﬁ d IMS@%(Et@@c/hexanes)

( t A O (84 my) were heated at
fo glvelléé’n%@thgg ldfg‘sﬂﬁé %eﬁaﬁﬁ& @#@as cooled to room
Step 5.t Brepenagina of2-naiiylyd-¢8 6wlic/borepkanp!) {630 -mathylsulfisliddnyliantino)-4H-

L3, 4-p?/7[i;nrz]c?0’[4, 5-eJoxadiazine.

QAALY\Q

cl
0
W X | —
N/LN/ N “
adh | Q )\A/[
[115] The sulfide obtained in step 4 (40 mg) was dissolved in THF (1 mL) and stirred with

a solution of Oxone (55 mg) in water (1 mL) at 0 °C to room temperature for 30 minutes. EtOAc
was added, washed with brine, dried, and evaporated. The crude products were purified by
preparative TLC (50% EtOAc/hexanes) to give 2-methyl-4-(2,6-dichlorophenyl)-6-(3-
methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5-¢]oxadiazine (MS: 448 (M-+H)) and 2-methyl-
4-(2,6-dichlorophenyl)-6-(3-methylsulfonylphenyl-amino)-4H-1,3,4-pyrimido[4,5-e]oxadiazine
(MS: 464, 466 (M+H)).
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dri ed, and evaporated. The crude product was purified
by preparative TLC (30% Et QAc/ hexanes) to give 14 ny
wobooles1snl i ds. MS: 432, 434, 436 (MtH). Step BCT/EP2003/012652

Preparatino of 2-nethyl-4-(2,

6-di chl or ophenyl ) - 6- ( 3- net hyl sul fi nyl phenyl - am no) - 4H
1,3,4 pyrimdo[4, 5-eJoxadi azhfe. c O\ "Nd NAOd
O\l -0+ HN211/ ~~~ 1 P -S/ "NO \ HN

10 0 [115] The sulfide obtained in step 4 (40 ng) was

Exam@i gsolved in THE (1 nL) and stirred with a solution
one (55 ng) in water (1 nL) at 0 Cto room

[116] t enper Ehis earfisle iIBRratesdinethod B @hsducihasi-aedety-baBshasid N-(5-
b ith bri [@ dried, and evaporated. The crude products
romqQzametiylsuliendpysigndigrayiNa eyl hydraggos Et OAc/ hexanes)

to give 2-nethyl-4-(2, 6-4i ¢l orophenyl )-6-(3 15

met hyl sul fi nyl phenyl - am ng@) - 4H 4-pyrim do[ 4, 5- e] ox

adi azi ne (MB: 448 (Nwsfj Pnang” yl -

4- (2, 6-di chl orophenyl ) - 6-(3L hyl sul f onyl phenyl - am no

(1171 ) T 5 SHOMP 0N BT B BUO Do s i i hydeasine
(1.0 gb&;.g éxﬁlgl)nag_ﬁﬁdrt?ﬁgl?ﬁggﬁe_e% ignﬂzﬂézls%l gicniﬁ‘og) % (?HE?_TP@Ofn‘B’E) was added p-anisoyl
chlorigg Gras- 2 Iridtrhmpl &Atcéln]y] n §3HLCli (8 ind-) 4t P Nthe reaction mixture was stirred
at rooﬁﬂ%ipé@!athpey %{r ?%faydﬁ 'WasB ﬁilL/ItC(P\;’ith %M?/ll a\wegateoand water. The organic layer was
washed with water and brine, dried with MgSQs,, filtered and concentrated. The residue was purified
by flash chromatography (Biotage) eluting with EtOAc¢/CH,Cl, (5:95) to afford the product. (Yield

0.90g, 59%).

Example 4
[118] This example illustrates a method for producing 3-(4-methoxy-phenyl)-1-methyl-7-

methylsulfanyl-1H-pyrimido[4,5-e][1,3,4]oxadiazine.
0—
o
~ s )I\/N:EN /IN
|

[119] A mixture of 4-methoxy-benzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-
y1)-N’-methyl-hydrazide (0.9 g, 2.35 mmol), triethylamine (2.5 mL) and NaOH (0.12 g, 2.94 mmol)
was heated at 130 °C for 2 days. It was diluted with ethyl acetate and water. The organic layer was
washed with water and brine, dried with MgSQ,, filtered and concentrated. The residue was
purified by flash chromatography (Biotage) eluting with EtOAc/hexanes (2:3) to afford the product.
(Yield 0.23 g, 32%).

Example 5
[120] This example illustrates a method for producing 7-methanesulfinyl-3-(4-methoxy-

phenyl)-1-methyl-1H-pyrimido{4,5-e][1,3,4]oxadiazine.
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5 [117] To a solution of
N- (5- br ono- 2- net hyl sul fanyl - pyri m di n-4-yl)-N-net hyl -h
wQdroapig1is2 (1.0 g, 4.0 mmol ) and tri et hyl am nePCVER2003/012652
8.4 mvol) in CH2C12 (20 nL) was addedp- ani soyl
chloride (1.54 g, 9.04 mol) (Aldrich) in CH2Cl12 (5
m.) at 0 C. The reactlon nkgéure was stirred at room
tenperature for 1 day. diluted with ethyl
acetate and water. The organlc | ayer was washed with
water and brine, dried with MySO4, filtered and
. concentrated. The residue was P\ed 10 by flash
chr omat ogr aphy ( Bi ot ag j i th Et OAc/ CH2C12
(5:95) to afford the_prlo d ctl (Yield 0.90g, 59%.
Exanple 4 [118] This> xaNpI illustrates a nmet hod for
produci ng 3-(4-nmet hoxy- phentl) 1- et hyl -

a0 ¥ sffich of iRy SRy %let}{yl.gf-rﬁetﬁhsaiﬁ%ﬁ%ﬁ WStimido[4,5-

e][1,3 ﬂoﬂ@ﬁﬁﬁi@}(@b@ 1370176 n@kd]¥lin THF at 0 °C was added Oxone® (0.62 g, 1.01 mmol)
5- br ono- 2- net hyl sul f anyl - pyr|n1d|n 4-

(Aldno}a]) mwtenﬁmﬂy] Ty deagtionimitaregvay stizeds qﬂﬁ)ﬁoy 3 h. It was diluted with
ety ol B o Gyt el 8 KA ¢ b YcPop el B i s,

ﬁlteredeinh)cbnm&htaﬂ eThasidad @as wa'sﬂned ovittydot EtQAxyend dnzd to g\ias tegroduct.
wat er and brine, dried with MgS™, filtered and
Oﬁddegﬁé%ﬁ%ﬁbted The residue was 20 purified by flash
chronatography (Biotage) eluting with Et OAc/ hexanes
.J§m3$2—3) to afford the product. (Yield 0.23 g, 32%.
[122] Exanplig; e datpl ilildtiates %)ﬁ%ﬂﬁﬂ(ﬁbt ﬂoﬁtﬁ&ﬁ%fﬁ@l IﬂetH@i}hﬂd:nf/I)f 1-methyl-
produci ng 7-methanesul finyl - 4- met hoxy-
1H-pyginiiof, §-E]I[lﬁéﬂ¢7?5ﬂld1al214bylﬂ1phﬁlt)é{am1@ e][1, 3, 4] oxad| azi ne.
WO 2004/ 046152 PCT/ EP2003/ 01265 43 / 0111 JaNN N O
[121] To a solution of

3- (4- net hoxy- phenyl ) - 1- mgzﬁ? t hyl sul fanyl -1 H pyri
i do[ 4, 5- €] [1, 3, 4] oxadhazkndl (0.23 g, 0.76 mmol) in
THE at 0 C was added "ofle(R) (0.62 g, 1.01 mol)

(Aldrich) in water ( ). The reaction m xture was
stirred at 0 Cfor 3 It was diluted with
[123] A mixture of 7-methanesulfinyl-3-(4-methoxy-phenyl)-1-methyl-1H-pyrimido[4,5-¢]

[1,3,4]oxadiazine (0.20 g, 0.63 mmol) and aniline (4 mL) (Aldrich) was placed in a microwave
reactor (SmithSynthesizer™). The reaction mixture was heated at 160 °C for 1 h. The precipitate
formed was collected by filtration and purified by flash chromatography eluting with
EtOAc/hexanes (2:3) to afford the product. (Yield 65 mg, 30%).

[124] HRMS 7m/z Caleulated for CygH;7NsO, [(M+H)']: 348.1455. Found: 348.1458.
Example 7
[125] This example illustrates a method for producing 4-methoxy-2-methyl-benzoic acid

N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N’-methyl-hydrazide
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5 ethyl acetate and water. The organic |ayer was
washed with water and brine, dried with MSO4,

wo dosms@d2 and concentrated. The resi due was waBCIHEP2003/012652
hot Et OAc and dried to give the product. (Yield 0.20
g, 83% . Exanple 6 [122] This exanple illustrates a
nmet hod for producing [3 -(4-nethoxy-phenyl)- 1
-methyl- 10 1 H pyrimdo [4ﬂé-e]
1, 3, 4] oxadi azi n-7-yl ] - phenyl -am ne. 0111 O/ HNN N
[123] A m xture of o
7- met hanesul fi nyl - 3- (4¥ ﬁq}y- y™ - 1-nmet hyl -1 H pyr
i mdo[ 4, 5-¢€] [1,3p4£| .20 g, 0.63 nmol)
and aniline (4 nm) ( drlcﬁrmI s|placed in a mcrowave
15 reactor (SmthSynthesizerTM . The reaction m xture

[126] was h&atagdlutibn HBN- (@&&ho-ﬁl-lﬁethﬁblﬁfaﬁ&leﬁ}’rﬁhiﬁﬂi—fﬁ- I)Wﬂ%l-hydrazme
pur i f

[ by fil
(0.24 e BB R BB Q. Ohirin 4T e e CEHEL (| oy mgpadded 4-

metno C c l -Me 0ic aci
o

(AldricBnand1S(@l,) inXH e Arpile. The 1®sqlom1mxgure Mﬁpﬂl@ed 4tiroaan tempssature for
18 h. ’% [E?ix{kgr o];rt‘é{:rggd n\gg%é)i) F(fl%}ﬂ? ftra 101)r{ fu}ﬁl Q%I Q%n ucf: %ln(iiother
liquid wasatituyd whily BtGaxd ahel Wish&De#h Mﬁ:iﬁ]?d lEi(iﬁE/ Eiﬁ’étD\Oi’oM MigB6h 2filtetdd and

concen%é%@l E{:]a %i@gﬂs@ls ﬁ\&;\plgﬁ g‘L Cé‘@p atd to?gflye zN_seir':g{;chg;pp [f product.

(cOanQa§ﬁ*p@3ngx@$ g, 0.97 mvol) and triethylam ne (0.68
. nnol) in CH2C12 (15 nlL) was added 4-

Exmn[gghoxy 2- et hyl - benzoyl chloride (0.36 g, 1.95 mmol)

rom 4- met hoxy- 2- met hyl - benzoic acid 5 (A drich) and
[127] soci 2)Thisrexa@rpleiRusirgtesra methpddor praducingd-(A-Meithoayweamethyl-phenyl)-1-

methyl%#l%@gguﬁénﬁ ‘fﬁ%ggﬁ}‘g 4%t. ?_?,Efg)g(adlgﬁn@ The precipitate

Was “co on and dried to give
product. The not her Iqu|d was ‘mte with Et OAc and
washed with water and br d g with MgSHA,
filtered and

[128] A mixture of 4-methoxy-2-methyl-benzoic acid N’-(5-bromo-2-methylsulfanyl-
pyrimidin-4-yl)-N’-methyl-hydrazide (0.35 g, 0.88 mmol), triethylamine (1.5 mL) and NaOH
powder (50 mg, 1.25 mmol) in DMF (4 mL) were placed in a microwave reactor
(SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. It was diluted with ethyl
acetate and water. The organic layer was washed with brine, dried with MgSQOy, filtered and

concentrated. The residue was dried to give the product. (Yield 0.24 g, 83%).

Example 9
[129] This example illustrates a method for producing 7-methanesulfinyl-3-(4-methoxy-2-

methyl-phenyl)-1-methyl-1H-pyrimido[4,5-€][1,3,4]oxadiazine.

O\
(0]
N7
e T
\ﬁ)\N/ N/N
3 |
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concentrated. This residue was washed wth hot CH2C 2

and dried to give a second crop of product. (Conbined
wQe@ua4a585 g, 90% . 10 Exanple 8 [127] Thi s eREIpPm®03/012652

illustrates a nethod for producing

3- (4- Met hoxy- 2- net hyl - phenyl ) - 1-

nmet hyl - 7- met hyl sul f anyl - 1 H-%ri mdo [4, 5-e] [ 1, 3,4]

oxadi azine. o~- N\ OSNI 8] A mixture of

4- et hoxy- 2- net hyl - benzoi ¢ aci d

[130] gryr I( r5n 591”01“5?1'?%\? z/‘{TgthVFY- W‘é}ﬂplgﬁélyl()d -methyl-7-meggylsulfanyl-1H-
pynmifm}t 3-e][t BL@(B)[‘Mia@ﬁﬁb ?@Z%B ®74%anoR Hgm'ﬂo nﬂﬂ%@r°c(v§a% ad¥ed Oxone®

5 mmol ) were pla m cr owav
(0.62 gela%lt mmol)((suhdrcqh}ayrwatssos zdp)Tmhe rddetion @dttiie Gvas mmwateo °c for3h. It

00 C f di | ut ed th eth
was aiffSa ARICHECR, P8 Preseicdoug? gt reohel R Valer anadmem duedvith MeSOs
filtereth ahd) eoncelitiatcdl. \WHeRediISHas rédridtALLY R BGOSR LAt J@ glv§ ihe product.

reS| ue was dried to give the product. (Yiel
(Yleldg(y%S%O/%4 )20 Exanple 9 [129] This exanple illustrates a

net hod for produci ng 7-nethanesul rinyl -3-(4- nethoxy 2-
Exampled@y| - phenyl) 1-nmethyl -1 H pyrimdo[ 4, 5- e

13111, 3, 4] pixiadi ﬁ}élstgzés a[%%t d?’o 'I\Jr(;ﬁuc%éi& —me %%1 -mgﬂsmzl-phenyl) 1-

PCT/ EP2003/ 265 A S 6l
methyi}lﬁmmlﬁdﬂi -Gtk loyadidrin g i ihenpitimytle: 7- rret hyl sul f anyl
-l H pyrimdo[4,5-e][1,3, 4] oxadi azihe (0.24 g, 0.76
mml ) in THE (10 ni) at O vaa gded Oxone(r) (0.62
g, 1.01 mol) (Al drich) o5 nm.). The reaction
m xture was stirred at Cfo 3h It was diluted
with CH2C12. The orgaticN ay’,‘er was washed with water
and brine, dried wt SH, 5 filtered and
concentrated. The re e was recrystallized from
Et OAc and dried to give the product. (Yield 0.21 g,
849 Exanple 10

[132] A mixture of 7-methanesulfinyl-3-(4-methoxy-2-methyl-phenyl)-1-methyl-1H-
pyrimido[4,5-€][1,3,4]oxadiazine (0.21 g, 0.63 mmol) and aniline (2 mL) (Aldrich) was placed in a
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The
reaction mixture was diluted with MeOH. The precipitate was collected by filtration, washed with
isopropanol and dried to give the product. (Yield 85 mg, 37%).

[133] HRMS m/z Calculated for CooH;oNsO, [(M+H)']: 362.1612. Found: 362.1614.

Example 11
[134] This example illustrates a method for producing 2,6-dichloro-benzoic acid N’~(5-

bromo-2-methylsulfanyl-pyrimidin-4-y1)-N’-methyl-hydrazide.
Br Cl
. AT

[135] To a solution of N-(S-bromo—2-methy1sulfanyl-pyrimidin-4-yl)~N-methy1—hydrazine
(0.40 g, 1.61 mmol) and triethylamine (1.12 mL, 8.05 mmol) in CH,Cl, (15 mL) was added 2,6-
dichlorobenzoyl chloride (0.46 mL, 3.21 mmol) (Aldrich). The reaction mixture was stirred at

Cl



10

15

20

[131] This exanple illustrates a nethod for producing
[ 3- (4- met hoxy- 2- net hyl - phenyl )-1- nethyl-1 H pyrim do
wQ 2903084153 1, 3, 4] oxadi azi n-7-yl ] - phenyl am ne. oPCHER20DM12652
10 [132] A m xture of
7- met hanesul fi nyl - 3- (4- net hoxy- 2- met hyl - phenyl ) - 1- et h
yl -1 H pyrimdo[4,5-¢e][1,3, 4] oxadi azine (0.21 g, 0.63
nmmol) and aniline (2 nmL) (A @ich) was placed in a
m crowave reactor (SmthSynthesizerTM. The reaction
i Xture ﬁ%s Efated at 200 C for 1 h. The 15 reaction
room jgmpeaivre ford 84 | thedgecipitate wasoallectebypfilsietion, easkedmith CH,Cl, and
dried fodive@b pebdant. fivldd @53 gm6%5€?shed with isopropanol and
dried to give the product.” (Yield 85 ng, 37%. [133]
EKmng@N@irﬁz Cal cul ated for C20H19N502 [ ( MtH) +]:
62.1612. Found: 362.1614. ExamItO e 11 [134] This
[136] ex anp| Bhip prameple Hivetsates anmethod fdrroduring Beréadichlorophenyl)-1-methyl-7-

' - he i id -(5- 20

methy%?’%rﬁlgﬁﬁ&ﬁ?@%@ﬁgﬁﬁzﬁ’-ﬁw&rﬁ%{é‘?-n- 4-yl)-N -nethyl - hydra

zide. Br CI S NOGOC [135] Toga_s«al ution of

h+(5-bronn-2-nethylsulfanyl-pgriE!ﬂrr4~yl)-hknethyl-h

ydrazine (0.40 g, 1.61 andytriethylam ne (1.12

m., 8.05 mmol) in CH2C3Z N) whs added 2, 6-

di chl orobenzoyl chloride (0.46 nL, 3.21 nmmol)

(Aldrich). The reaction m xture was stirred at WO

h).. ( tur
(1371 2004/ oA &1sPrEE R Efiblons-bares 2cidd6 - Sdummp Smpethatsufenyi-pyrimidin-4-

o - it i .
N il U5, ) SAUTEAAO DY) R 100,
2.5 mifud) &1 BME @nlg), waGHced Ex amdrewda by STHithSyRK&@IBRI™®), The reaction

. illustrates a method for producing 3
mixturewaseyfpe i 90 opreny hy It was difpted yyithzthyd acetate and water. The organic layer

was w?gﬂe?) Wé%ﬁrigl@,%ea 'Mg&&, Qﬂ)t[:r%d%hg ]:&rf'cel%raﬂtf Xﬁ%‘ r@ﬁtii&]ee\ifasc'puriﬁed by
flash chromatography eluting with EtOAc/CH,Cl, (5:95) to afford the product. (Yield 0.31 g,
74%).

Example 13
[138] This example illustrates a method for producing 7-methanesulfinyl-3-(2,6-dichloro-

phenyl)-1-methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazine.

N A
i |
[139] To a solution of 3-(2,6-dichlorophenyl)-1-methyl-7-methylsulfanyl-1H-

pyrimido[4,5-e][1,3,4]oxadiazine (0.31 g, 0.91 mmol) in THF (10 mL) at 0 °C was added Oxone®
(0.74 g, 1.33 mmol) (Aldrich) in water (6 mL). The reaction mixture was stirred at 0 °C for 4 h. It
was diluted with CH;Cl,. The organic layer was washed with water and brine, dried with MgSOs,

filtered and concentrated. The residue was dried to give the product. (Yield 0.29 g, 88%).
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1 [1371 A m xture of 2,6-dichloro-benzoic acid
N - (5-brono- 2- net hyl sul fanyl - pyri m di n- 4-

W@ kgo4mle1aet hyl - hydrazi de (0.52 g, 1.23 mmol ), PCT/EP2003/012652
triethylamne (3.0 nL) and NaCH powder (100 ng, 2.5
mol) in DM (4 nL) was placed in a mcrowave reactor
(Sm t hSynt hesi zerTM. The reaction 10 m xture was
heated at 200 C for 1 h. It%has diluted with et hyl
acetate and water. The organic |layer was washed wth
brine, dried with MySO4, filtered and concentrat ed.

Exampiphd r esi due was purified by flash chromatography

s 14 TSy 5 P gy

1H-pyrirhids[4e5¢alihB @] axhdiasihi/agléphaylvemined f or produci ng
7- met hanesul fi nyl - 3- (2, 6-di chlora- phenyl ) - 1- met hyl -
H pyrim do[ 4, 5-¢e] | 134]oxad| .. ONNC o1

[1391 To a solution of N

3-(2, 6-di chl orophenyl) - ],J\;‘Qih)) o et hyl sul fanyl -1 H
pyrimdo[4,5-¢e][1, 3, 4] cﬂaﬁlne(o 31 g, 0.91 mmol)
in THE (10 nL) at O C@Badded Oxone(r) 20 (0.74 g,
1.33 mml) (Al drich) i ter (6 nmL). The reaction
m xture was stirred at 0 Cfor 4 h. It was diluted
with CH2C12. The organic |ayer was vvashed W th water

11 §0nc o P of Fhethndr I e AR HhaB gyt 1 pyimidols -

e][1,3, #oallitzine (0.1l 0.39 ntfolyanddBine (MIZQQMM)SWEQpIaced in a microwave
PCT/ EP2003/ 012652 47 . Exanpl e 14 [ 140] '5|1I S exgmﬂk

reactor; (SmifhByapesizer rekhg sepcHon rrwftar&ms atr«%at 200°°C for I'h. The reaction

mlxturi‘vé gﬁhﬂ&f% HVRRIE Y % pre%l}éitaﬂ@ WY bolledddd B%&"ltlﬂtﬁﬁ &?%E%Mth

oxadi azin-7-y ny-amne
isoprofmnpllahdl]driad i givethe pmdiduct (Yield 30 mg, 20%).

iy T IASSHAL it L PR RBATY gL Pl S

aniline (2 nL Aldrlch was placed in a mcrowave
Examp?e 95 ( ) ( ) P
[143] This example illustrates a method for producing [3-(2,6-Dichloro-phenyl)-1-methyl-

1H-pyrimido[4,5-€][1,3,4]oxadiazin-7-yl]-(4-fluoro-phenyl)-amine.

cl
N7 O\;I :
)‘\ P> N Cl
HN N fil

[144] A mixture of 7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazine (0.14 g, 0.39 mmol) and 4-fluoroaniline (2 mL) (Acros) was placedina
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The
reaction mixture was concentrated. The residue was washed with isopropanol and dried to give the
product. (Yield 52 mg, 33%).

[145] HRMS m/z Calculated for C1sH2CLEFNsO [(M+H)]: 404.0476. Found: 404.0482.



10

15

20

reactor (SmthSynthesizerTM. The reaction m xture was

heated at 200 C for 1 h. The reaction m xture was
walRdodoedswi t h McOH. The preci pitate was col | ecP€EPR3003/012652

filtration, washed with 10 i sopropanol and dried to

give the product. (Yield 30 ng, 20% . [142] HRMS niz

Cal cul ated for 018H13012N50 (M+H) +] : 386. 0570. Found:

386. 0574. Exanple 15 [143] his exanple illustrates a

met hod for producing

3-(2,6-D chl oro-phenyl)-1-nmethyl- 1 H pyrimdo[4,5-e€]
—MExam 183 4] oxadi azi n-7-yl | - (4-fl uor o- phenyl )-amine. N ;IN

4] /| Wi‘%x le ﬂ?m%te{z %‘%n%th C{ﬁ %I%Hﬁ&%é)t? 2.6-Dichloro- Weqy&l-methyk

7- met hanesul 11 ny
1H-pyyupidoftt, Te][ 4,3 8o [azin] - yl]]é?x ahihoazphmyl(){anﬂme g, 0.39 nmol)

and 4-fluoroaniline (2 nL) (Acgps). was placed in a

m crowave reactor (SmthSynthesi 2 I\/p The reaction
m xture was heated at ZOON The 20 reaction
m xture was concentr at eg)\ Lresmmlue was washed with

i sopropanol and dri ed tQ gi Ne |t he product. (Yield 52
ng, 33% . [145] HRMS ni | cul ated for CL8HL12C12FN50
[ (MtH) +] : 404.0476. E > 404.0482. WD 2004/ 046152
PCT/ EP2003/ 012652 4§ Exanpl e 16 [146] This exanple

illustrates a nmethod for produci ng
- (2, 6-Di chl oro- pheny 1H pyrim do

[147] % 1,3 mrwara.oézrrnetharwl}l%lm %@b%%ﬁﬁlﬁ%ﬂ}@}’bénﬁnﬁ@yl Hﬂ-pmmldOH 5-
113 98 ind i o g ol 8 AL ey Pty o
microvpaveiredctho [ SimBhS yaekiz&™)] Thadiaaiommixt@e Whs g;:at@i B820016I19r 1 h. The
reactlo% rr]r(ljixglrecv%socro%ggnltrla!ceg.e Tq'lg residue (VAals gv%glfela)wi me’chgno'i1 (9 dne% to give the
product. (Yield 0.1 g, 77%).

[148] HRMS m/z Calculated for C;gH;,Cl3NsO [(M+H): 420.0180. Found: 420.0183.

Example 17
[149] This example illustrates a method for producing 1-{3-[3-(2,6-dichloro-phenyl)-1-

methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-7-ylamino]-phenyl} -ethanone.

Af(Y\Q
B

[150] A solution of 7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazine (0.10 g, 0.28 mmol), 1-(3-amino-phenyl)-ethanone (75.6 mg, 0.56 mmol)
(Aldrich) and p-toluenesulfonic acid monohydrate (53.2 mg, 0.28 mmol) (Aldrich) in isopropanol (4
mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at
160 °C for 1 h. The reaction mixture was concentrated and purified by RP-HPLC (C-18, eluting
with MeCN / H,O containing 0.1% TFA) to afford the product. (Yield 94 mg, 62%).
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m crowave reactor (Sm thSynthesizerTM. The reaction

m xture was heated at 200 C for 1 h. The reaction
worRooss@snas concentrated. The residue was WasPEDERLD$012652

met hanol and dried to give the 10 product. (Yield 0.1

g, 779 . [148] HRMS mz Cal cul ated for Cl8H12C13N50

[ (MtH) +] : 420. 0180. Found: 420.0183. Exanple 17 [149]

This exanple illustrates a n& hod for produci ng

1-{3-[3-(2, 6-di chl oro-phenyl)-1- nethyl - IFprrinido

[4 , 3, 4] oxadj azi n | am no] n

[151] _ o haﬁ%ﬁ&‘sl ’6‘? (Fallcurk?t?d for Czoﬂwﬁzﬁ 102 r{(l\d:rﬁgk 2&8 0676 Fdund5428.0676.
B Yb !150] A sol ution of

KA t hanesul fi nyl - 3- (2 6- di chl or o- phenyl ) - 1- net hyl - | H-

[152] PY® i gk duddy 1@11{:&& A Qxagh %é&m&%g%gs’g% 6%§3rme391) -

- (3-am no-p eny “hanone
methyt dwrigtido[48ee]d-3, @b&mv-fy&ammo]m%mhydr ate (53.2

nmg, 0.28 mmol) (Aldrich) in isogropanol (4 20 nlL) was

pl aced in a m crowave reactor éS NSynt hesi zer TV .

The reaction m xture was h&ﬁtg 160 C for 1 h. The

reaction mxture was cong N& and purified by

RP- HPLC (C-18, el uting CNo H20O cont ai ni ng

0.1% TFA) to afford the mductF Yield 94 ng, 629%.

WO 2004/ 046152 PCT/ EP20034012652 i@ [151] HRVMS m z

Cal cul ated for C20H15C12N502 [(W%kb+] 428. 0676.

Found: 428.0676. Examlp e 18 [152] This exanple

illustrates a nethod for producing
[153] 3. 3- (2 squiderced omethprrsplfinyl-3-(2, frdidhidro-phisnyyx | -micthyl- 1H-pyrimido[4,5-

e][1,3,&#)\x§%§%m4 %&%ﬂﬁ%@q@l%gm&% nlquie (9 pnzg? I E‘I‘IHLCﬁ) (P%llltz -Bauer)

and p-toluenesulfonic acid monohydrate (53.3 mg, 0.28 mmol) (Aldrich) in isopropanol (4 mL) was

placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 160 °C for
1 h. The reaction mixture was concentrated and purified by RP-HPLC (C-18, eluting with MeCN /
H,0 containing 0.1% TFA) to afford the product. (Yield 36 mg, 24%).

[154] HRMS m/z Calculated for CioH;2CLbN6O [(M+H)"]: 411.0523. Found: 411.0524.

Example 19
[155] - This example illustrates a method for producing 3-[3-(2,6-dichloro-phenyl)-1-

methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-7-ylamino]-benzoic acid methyl ester.

Cl
cery
N /”\N/ N N Ci

l
/OY©

0]

[156] A solution of 7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4Joxadiazine (0.10 g, 0.28 mmol), methyl 3-aminobenzoate (84.6 mg, 0.56 mmol)
(Lancaster) and p-toluenesulfonic acid monohydrate (53.3 mg, 0.28 mmol) (Aldrich) in isopropanol

(4 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated
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FO 5N FFJ[153] A solution of

7- met hanesul fi nyl - 3- (2, 6-di chl oro- phenyl ) - 1-net hyl -1 H
w@ookioieoesl 4, 5- e] [ 1, 3, 4] oxadi azi ne (0.10 g, O.PSI/EPWN}/012652

m am nobenzonitrile (66 ng, 0.56 nmol) (Pfaltz-Bauer)

andp-t ol uenesul foni c acid nonohydrate (53.3 ng, 0.28

mol ) (Aldrich) in isopropanﬁé (4 m.) was 10 placed in

a mcrowave reactor (SmthSynthesizerTM. The reaction

m xture was heated at 160 C for 1 h. The reaction

gt u s concentrated and purified by RP-HPLC
at 160 iph1 B 158 reAGEGH 6 G FOmORBIES ek FARGHR 67 o8 opFlngted by

i AL 3 RO 581,06 B S8 PRI
[157] Found: HRMS mé Qalculgtecfor Cpdli 9010060 166 HY i 44 epaipFamd: 444.0628.

illustrates a nmethod for producing
ExampleP8- (2, 6- di chl or o- phenyl ) - 1-
met hyl 4. gy D- 1 4] oxadi 8zi,n=7- yl.am ng] -
[158] enzoi CT%%%%H%?E@?&%%Stae%L&@ igdélp]fo M %Fk&zﬁ' &{6‘6} M ’65?)'1'
methyAlHegymimide]43fe][ 1,3,4]oxadiazin-7-ylamino]-benzamide.
7-met hanesul finyl -3-(2, 6-di chl org-phenyl)-1-nethyl -1 H
pyrimdo[4,5- 20 e][1, 3, 4] oxadi azi (0. 10 g, 0.28
nmol ), net hyl 3-am nobenzoag B4 &A1y, 0.56 Mol )
(Lancaster) andp-tol uenes%l}\ 'f&:,uamd nonohydr at e
(53.3 ng, 0.28 nmmol) (Al dili ¢ ) I n isopropanol (4 nl)
was placed in a mcrowav act or
(Smi t hSynt hesi zer TM PN eaction m xture was heated
WO 2004/ 046152 PCT/ EP20D3/ 012652 50 at 160 C for 1 h.
The reaction m xture was concentrated. The precipitate
was collected by filtration and washed with
i sopr BEWo {38 | r L6V 3
G A = Ve Gl b O R R T8
e][1,3 B{aviatipaih:7-iamir@b-REnzoRule 465 #g40.06 &Bnol) Beactphe(520L)%at 0 °C was

addedé@%?l%@gﬁx&%% mlpxi) Isrlﬁcgﬁ% ;1? r%ﬁ@%%l&%&)i r%i)p{"ﬁedr%gclztﬂ)% mixture

was stitrdbat DMCABE $h5T8E plecipitate was collected by filtration, washed with water and dried
1, 3, 4] oxadi azi n- 7-yl am no] - benzami de.

to give the product. (Yield 60 mg, 87%).

[160] HRMS m/z Calculated for C1oH4CLhNgO, [(M+H)'T: 429.0628. Found: 429.0632.

Example 21
[161] This example illustrates a method for producing 3-(tert-butyl-dimethyl-silanyloxy)-

phenylamine.
NH,

QLK

[162] To a solution of m-aminophenol (1.0g, 9.16 mmol) (Aldrich) in CH,Cl, (50 mL) was
added imidazole (3.12 g, 45.8 mmol) (Aldrich) and #-butyldimethylsilyl chloride (4.14 g, 27.49
mmol) (Aldrich). The reaction mixture was stirred at room temperature for 1 d. It was concentrated
under reduced pressure. The residue was diluted with ethyl acetate (50 mL) and water (50 mL).

The organic layer was washed with 1N NaOH solution, water and brine, dried with MgSQ,, filtered



10

15

20

cl oHNNNNOC Ny~) O [159] To a solution of

3-[3-(2, 6-di chl oro-phenyl)-1-nmethyl -1 Hpyrimdo[4,5 10
we@2(01/08143 oxadi azi n- 7-yl am no] - benzonitril e ( 6BCTEP2003/012652

0.16 nmol) in acetone (5 nL) at 0 C was added I N NaCH

solution (0.4 nL) and 30% hydrogen peroxide (0.2 nL).

The reaction mxture was stiyred at 0 Cfor 5 h. The

precipitate was col |l ected by5 iltration, washed with

water and dried to give the product. (Yield 60 ng,

1 ted for Cl9H14GL2N602
and c%nff@%t%i %f@%ygxs ppﬁﬁ y 35y chwpmtographyRkuing vath 2t OA c/CH,Cl,

(1: 99)[td6ﬁ”&>rd'lfh¢§mqmnpigﬁldjgygtgro%%es a nmethod for producing
3-(tert-butyl -di nethyl-silanyl oxy)- phenyl am ne. NHZ

Example@®Si ~ [162] To a solution of mam nophenol (1.0g,
9.16 mmol) (Al drich) in CH2Cl2 (50 nl) was 20 added

[163] | i dazbEhia exanploillystrates Eanﬂmdl for@ﬁddlicmgﬂﬁ (tarrebutyl- d1methy]~sﬂanyloxy)

i T

tenperature for It vvas conc under
reduced pressure. The resi due jﬁ@n ed with ethyl
acetate (50 nL) and water ( e organic |ayer
was washed with IN Na(]—| 304N iom " wafer and brine,
dried with MySO4, filit 20’04/ 046152

PCT/ EP2003/ 012652 ln ncentrated. The residue
was purified by flash”cHfomatography el uting with

[164] Et g%/ &E@Gﬁ@n oﬁﬂn@%nésﬁlfﬁ%f-?-iﬁgtd@h&f) 9 !)a(igﬁn)p {1 It pyrimidof4,5-

Exam|Ip e
e][1,3 A]qxg@g@m 6)5 Sag, &é{Zhwof){fr-(tgﬁMdegethyl sﬂanyloxy) -phenylamine (0.19 g,

084 gl S-S s SR 3 M D el s dsopropanl
(4 mLYwhs sldded iBa ﬁii&bﬁi@V@ﬁhﬁOﬂ(‘SﬁﬁﬂlS?ﬂh&%ﬂW). TN read®ion mixture was heated
at 160 °C for 1 h. The reaction mixture was concentrated and purified by flash chromatography
eluting with BtOAc/CH,Cl; (5:95) to afford the product. (Yield 0.13 g, 59%).

Example 23
[165] This example illustrates a method for producing 3-[3-(2,6-dichloro-phenyl)-1-

methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-7-ylamino]-phenol.

Cl
Py
N )\N/ T,N Ci
HO/©

[166] To a solution of [3-(fert-butyl-dimethyl-silanyloxy)-phenyl]-[3-(2,6-dichloro-
phenyl)-1-methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-7-yl]-amine (0.13 g, 0.25 mmol) and
tetrabutyl-ammonium fluoride (0.38 mL, 1.0 M solution in THF, 0.38 mmol) (Aldrich) in THF (5
mL) was stirred at room temperature for 18 h. It was concentrated and the residue was purified by
flash chromatography eluting with EtOA¢/CH,Cl, (10:90) to obtain a solid. This solid was
recrystallized from EtOAc/hexanes (1:1) to afford the product. (Yield 43.0 mg, 43%).
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HNN'NN CI SIO [164] A solution of

7- met hanesul fi nyl - 3- (2, 6-di chl oro- phenyl ) - 1-net hyl -1 H
w@ookoiees 4, 5- e] [ 1, 3, 4] oxadi azi ne (0.15 g, O0.HCI/EP03/012652

3-(tent-butyl -di net hyl -si | anyl oxy) - phenyl am ne (0. 19

g, 0.84 mmol) andp-tol uenesul fonic acid nonohydrate

(79.9 ng, 0.42 mol) (Al dri&E) in isopropanol 10 (4

nm.) was placed in a mcrowa react or

(Sm t hSynt hesi zerTM. The reaction m xture was heat ed

at 16 or h. T r ti ' re.was
[167] conce %{J{ﬁg& ayz éﬁl&u}ﬁﬁa ?‘Pri (3319[@9g&F§15 ﬁﬁ/@ﬁ%dhﬁ?%%srlg pfgund: 402.0523.
luting with Et OAc/ CH2C12 (5:95) to afford the
Exﬂﬂ%uct (Yield 0.13 g, 59% . Examlp e 23 [165] This
[168] eme'p @i éxhﬁiﬁfeﬁﬁﬁs@ﬁte@a%&ﬁ&qb{ dﬁlﬁﬁ%ﬂrﬂ%&%sulfomc acid 3-[3-(2,6-

6-di chl or o- phenyl ) - 1-
chhlom}wpﬂofﬁmaﬁw B-pyfimidofd, &Fﬁkédﬁ]@z@dmzm-ifvlamlnﬂiphm& REEL.
cl o H\-NNCI HO[166] To a splution of
[3-(tent-butyl-dinethyl - S|Ianylox henyl ]-[3-(2, 6-di
chl or o- /I
phenyl ) - 1-net hyl - | H-pyri m, 5 elq 1, 3, 4] oxadi azi n-7-

yl]-am ne (0.13 g, 0.25 I) dnd 20
t et rabut yl - ammoni umdl.00 e (0.38 nL, 1.0 Msolution
in THF, 0.38 mol) (AMd ) in THE (5 nl) was

stirred at roomtenperature for 18 h. It was
concentrated and the residue was purified by flash

[169] chromaf oat@RbE 3611er{§ '6ft9cﬁ%&fbh€ﬁ3%°-@!n@f12ﬁl1¥1 éymm%% 4.0
obtain a solid his solidwas "recrystalllzed from

e][1,3, Hoomddzire X atraeing liphepol(30.8 Mg OdStmolpmaethanesul foryleghdoritte (6.016 mL,

o2 B SRS, R 9By T i

room télﬁﬁerﬁﬁﬂiﬁbr Fdute redO@ndbRBire whx avngied vdth Wat&8nd bhine, dried with

Mgsogéiﬁltrﬁj%ﬂggé L:(%I%%}ﬂ%ﬁgﬁ s]am%ggsﬁéﬂz?xgasfé)%glﬁeé 8y sihnc%romato graphy eluting with

EtOAc@leﬁEﬂe@ (23PRBYIN 2 doliBIIYA whiteBikializ8@FémEt©hlcheRarth @@ ford the
di azi n-7-yl am no] - phenyl ester. a N\ o HN~ cl

product. (Yield 11.6 mg, 48%).

[170] HRMS m/z Calculated for C19H;sCLLN5O4S [(M+H)]: 480.0295. Found: 480.0300.

Example 25
[171] This example illustrates a method for producing 3-[3-(2,6-dichloro-phenyl)-1-

methyl-1H-pyrimido[4,5-€][1,3,4]oxadiazin-7-ylamino]-N-methyl-benzamide.
Step 1. N-methyl-3-nitro-benzamide.

[172] To a solution of 2 M methylamine in THF (100 mL) (Aldrich) and CHCl; (80 mL) at
0 °C was added 3-nitro-benzoylchloride (3 g, 16.17 mmol) (Fluka) in CHCl; (5 mL). The reaction
mixture was stirred at 0 °C for 1 h. It was washed with water, 2 N HCI solution, sat. NaHCO; and
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N O5 03.0 [169] A solution of

3-[3-(2, 6-di chl oro-phenyl)-1-nethyl -1 H pyrim do[ 4, 5-
we@2(02/08143 oxadi azi n- 7-yl am no] - phenol (20.0 ngPCOEBH03/012652

mol ), net hanesul fonyl chloride (0.016 nL, 0.22 nmol)

(Aldrich) and triethylamne (0.029 nL, 0.22 mml) in

CH2C12 (5 nL) was stirred at._10 roomtenperature for 3

d. The reaction nixture was Washed with water and

brine, dried wwth MWSX, filtered and concentrated

e reS|du was purified by flash chromatograph
brine, &F%’t"f’%M&S tiltsredemd isagcepidted. o Thy cradp mpjesialivag g ingihe next step

w1thou‘f\'ﬁirﬁ1|3r1¥\?rﬁic%§&{y ghbl@ cg5f)/g)om Et OAc/ hexanes to afford
r oduct ie 6 ng, 48% . [170] HRVMS niz
Sfep2CHtM@fFEItfe@mefbe@é@HI@Cﬂl\lSO4S [ (MtH) +] : 480. 0295.
Found: 480.0300. 15 Examplg 25 [171] This exanple
illustrates a nethod for p oduci ng
3-[3-(2, 6-di chl or o- phenyl methyl -1 H pyrimdo [4,
5-e] [ 1,3,4] oxadiazin-7>fapi no] - N- et hyl - benzam de.
Step 1. Nnethyl-3-nitro-benzam de. 0. "o N N 020

[1 To a solution of 2 Mne thlamnelnTHEs )
[173] (AI dr it myxtarecf Sty l-doitra-hengemidg (Z40gs! A tdemol) and 107% Parc (0.5

g)in r%lt_}%%élr(? % %w%gjogéﬂa% ok thoth teﬁ%e&?urm Qﬁn()fﬂﬁéﬁé‘gre%ﬁre overnight.

eact1 on ure was stirre
The redadion Zhliklturd Waw\ﬁtlserwth&hmgh wiCelite@apaarand 2oidehithted oThi ¢rody material was

. Ssat 200 046152 [ EP2 012652 53
used IIIS)T?‘F fext SEﬁpl“él&mW furf m@?i/catfan ?éteizggggﬁ g@%e ntrat ed.
Step 3 ;I'b_q E3’-‘-‘(? \6O®icABE LA ) WBBethis dpﬁ‘nhzﬁ'@[ 41?—?0[ 1 St%&vadi/&zinhﬂy[ammo] -N-

purlflcatlon (Yield 2.47 tep 2
methylNeelearpige.- 3- ami no- benzam de. NHa / N- - O
Cl
COrY
HN)\N/ T,N |
P Ji J
o}
[174] A solution of 7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-1H-pyrimido{4,5-

¢][1,3,4]oxadiazine (0.10 g, 0.28 mmol), N-methyl-3-amino-benzamide (84 mg, 0.56 mmol) and p-
toluenesulfonic acid monohydrate (53.3 mg, 0.28 mmol) (Aldrich) in isopropanol (4 mL) was
placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 170 °C for
1 h. The reaction mixture was concentrated and purified by RP-HPLC (C-18, eluting with
MeCN/H;0 ) to obtain a solid which was recrystallized from methanol to afford the product. (Yield
34 mg, 28%).

[175] HRMS m/z Calculated for CaoH;6CLNgO, [(M+H)]: 443.0785. Found: 443.0791.

Example 26
[176] This example illustrates a method for producing methyl-carbamic acid 3-[3-(2,6-

dichloro-phenyl)-1-methyl- 1H-pyrimido[4,5-¢][1,3,4]Joxadiazin-7-ylamino]-phenyl ester.
Step 1. Methyl-carbamic acid 3-nitro-phenyl ester.
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5 [173] A mxture of N-nethyl-3-nitro-benzam de (2.47
g, 13.71 mmol) and 10% Pd/C (0.5 g¢g) in nethanol (50
workgo4inadshydr ogenat ed at room t enper at ure and PCT/EP2003/012652
at nospheric pressure overnight. The reaction m xture
was filtered through a Celite(r) pad and concentr at ed.
The crude material was useg4i n the next step w thout
further purification. (Yield 2.06 g, 100%9. Step 3.
3-[3-(2, 6-Di chl orophenyl ) -1-nmet hyl -] Hpyri m do[4,5-¢e][1
, 3, 4] oxadi azin-7 ylam no]-N- 10 net hyl - benzam de. cl /
Na N\N NN 1 0 [174] A SwUtion of
7- met hanesul fi nyl - 3- (2, 62di chl or o- phenyl ) -1-nmet hyl - I H
pyrimdo[4,5- e][1,3,4] ¢@. ine (0.10 g, 0.28 mol),
N- net hyl - 3- am no- benzam d& ”:g 0.56 nmmol ) andp- 15
t ol uenesul foni ¢ aci d nonohydrat® (53.3 ng, 0.28 mmol)

[177] ( AI dr iTS@sin@ioﬁ ?g?—'ﬁﬁ%&ﬁ%&gﬁ? ngllﬁﬁ?%ﬁﬁg}%rgh@ atd triethylamine

m crowave reac eaction
(3.01 nifi, 21 157 enmal3 irh€Hi @l (4t mILyWasGidiled methyhisochlasate erCHGln (20 mL)

.m ure was concentrate nd purified P-HPLC -y
(Aldrichl ‘T TERQHIQR TR WW@W&@%@H&%%W%W%? Bt W el with 2N
HCI an@3ink, ke St MESo 4 filteRrIaAB tAirBRtatddd Bifefcaudd nidi€rial was recrystallized

product. (Yiel 34 ny, 28% . 20 [175] HRMS niz
from megitanel ta pardithe prodeniy 6GEENGODE[/LKWH) +] © 443. 0785.

F i 791, 2 I 176] This exanpl e
Step 2|/PI?{J}[§{ Craa?%glggg#gt %%Qﬁk%rggghci ng met hyl - car bam c

acid 3-[3-(2, 6- H, .

di chl or o- phenyl )-1-neth H-pyrimdo[ 4,5-e][1, 3, 4] oxa

di azi n-7-yl am no] - phenyl en, Step 1.

Met hyl - carbami ¢ acid 3-nitro®phnyl ester. WO

2004/ 046152 PCT/ EP2003/012652 54 o '. N ~0 6' O -
[178] | | O HA tifstjre b6 neethybarbamiv asid Buitiotnhepylester (3. ® 1§,34 mmol) and

10% P;/%i_ @);3 % lrr;et}}(aﬁa%'%_ga Eq‘é W%H gy(%;%i eenfle\ilge\él aggge Sterr{l%tgﬁgﬂe A atmospheric

pressuteIREHAGIAL Thé RafiddWidnkeRadtikered tirsligh@elitehpad @mlcdoheamtrated. The

m xture was stirred at roomtenperature for 4 h It h
residuavaies piated dy\flastnelzpmatographyplting Wik Bt ¢/Berapps (- ord the

fi b}..e d goncentrated. The crude material was
pmducll’e rlﬁ?@ﬁ a?qaélgigés ' o
Step 3. Methyl-carbamic acid 3-[3-(2,6-dichloro-phenyl)-1 -methyl-1H-pyrimido[4,5-

Cl
N O\;l :
|
Cl
A r‘«“

e][1,3,4]oxadiazin-7-ylamino]-phenyl ester.

~y"o

[179] A solution of 7-methanesulfinyl-3-(2,6-dichloro-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazine (0.10 g, 0.28 mmol), methyl-carbamic acid 3-amino-phenyl ester (93 mg, 0.56
mmol) and p-toluenesulfonic acid monohydrate (53.3 mg, 0.28 mmol) (Aldrich) in isopropanol (4
mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at

170 °C for 1 h. The reaction mixture was concentrated and the residue purified by RP-HPLC (C-18,
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fromnethanol to afford the product. (Yield 3.01 g, 71

%9 . Step 2. Methyl-carbam c acid 3-am no-phenyl ester.
wokKW4/0012J, N H[178] A m xture of nethyl - caPGHEPN03/012652

acid 3-nitro-phenyl ester (3.01 g, 15.34 mmol) and 10

10% Pd/ C (0.3 g) in nethanol (50 nL) was hydrogenat ed

at room tenperature and at gpheric pressure

overni ght. The reaction m xture was filtered through a

Celite(r) pad and concentrated. The residue mas

rifi h .chropmat ogr aphy el utin
eluted ‘&Lﬁ%ﬂi\ﬁ/@%éw@i@} 2 polichy high & 2¢ W@rysmlge% érpm m@ﬂu@}oé to afford the
productl (@661@43 6996, 33%hep 3. Methyl-carbam c acid
2, 6-di chl oro phenyl)-1- nethyI-IFprr|n1d0[4 5-
[180] 15 e] E{.RMS nifrofxetleted for BobRinChNjQHEMY ) d5459:073¢ FaundN4§9.0740.
HNIN tV CI ten' O[179] A solution of
Example-2%et hanesul fi nyl - 3- (2, 6-di chl or o- phenyl ) - 1- net hyl - | H

pyri 4] o azin 0. ,
sy 20 Doyt Bl AR et B B S o el N -
bromo-ZGnmkdlfaﬁwdpy@ﬂﬁidin%m?s\UI-rflahylchyﬁ(:‘dzﬂiemnOhydr ate (53.3

ng, 0.28 nmol) (Aldrich) in isopropanol (4 ni) was

placed in a mcrowave reactor (SpithSynthesizerTM

The reaction m xture &at ed 170 C for 1 h. The

reaction mxture mag\/gpd nqyatggman the residue

purified by RP-HPLC EC %8, YWO[2004/946152

PCT/ EP2003/ 012652 55 el ut éd Dith MBCN/ H20) to

obtal | I i
[182] @’8 ? 5%{?1:%1{6)1@ of‘l? O(§ %éetﬁﬁé -5 Yrﬁitlﬁ%'l%l?ahgl ]gﬁf’iimtifn /!?‘N %ﬂ‘%‘l hydrazine
(0.40 gHRﬁ/BmmM) adl tn@thfaltammef(éﬂZ@zImSl(E@mmm MICIIKCMIH)GHZCIz (15 mL) was

added 34 g § r{%eftéoxyb‘enzgy htIOé‘IS e 6(18 ég lgh O%F@%}rﬁ%@lg Sngﬁes rle]act-ilgfli ixture was

stirred &rEor@ltﬂﬁpdﬂﬁXﬂe fbﬁIBZIQI Thegrecipidite (vas collected by filtration, washed with

CH,Cl, z{{@{&%&;& tc{.,rglij? el YRy 58y At Y1) N

Example 28
[183] This example illustrates a method for producing 3-(3,5-dimethoxy-phenyl)-1-methyl-

7-methylsulfanyl-1H-pyrimido[4,5-€][1,3,4]oxadiazine.

Nl/jo I o/
- N
\S)\N T

[184] A mixture of 3.5-dimethoxybenzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-
4-y1)-N’-methyl-hydrazide (0.49 g, 1.19 mmol), triethylamine (2.0 mL) and NaOH powder (50 mg,
1.25 mmol) in DMF (6 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction
mixture was heated at 200 °C for 1.5 h. It was diluted with ethyl acetate and water. The organic
layer was washed with brine, dried with MgSO,, filtered and concentrated. The residue was
purified by flash chromatography eluting with EtOAc/CH,Cl, (5:95) to afford the product (Yield
0.21 g, 54%).
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Br NHSJ z :. NI N\ I O 10 1([182] To a solution
of
WOR(30F16210- 2- met hyl sul fanyl - pyri m di n-4-yl ) - Ne@EEP3003/612652
ydrazine (0.40 g, 1.61 nmol) and triethylam ne (1.12
m., 8.05 mml) (Aldrich) in CHC12 (15 nL) was 10
added 3, 5-di net hoxybenzoyl 3h|oride (0.64 g, 3.21
nmmol ) (Al drich). The reacti m xture was stirred at
roomtenperature for 18 h. The precipitate was

B 9Iected by filtration, washed with CH2Cl2 and dri ed
———Qf-g!—gxam ®#Zgi ve the product. (Yield 0.49g, 73%. Exanple 28

185 [183] ThRicRaByie fRlse: t |
[185] ’3) T mst%l ﬁﬂg%] blﬁﬁ}ffa é@fpr@dlﬁﬁ‘%fwgle{hgﬁesﬁffﬁ99§ 1(59-
dlmethcrxmmenyll)ﬁun¢thﬂy1yH1pwm;do|[4n‘5@Hpﬁ %0?@}1{&11113 4] oxadi azi ne.
i I NO\ G SN NN1J[184] Am/xture of
3. 5-di met hoxybenzoi ¢ acid
N - (5-brono- 2- et hyl sul fanyl -p
4-yl)-N -nethyl - hydra2| &L
triethylamne (2.0 nL) |a C]—|p0\%der (50 ng, 1.25
nmmol) in DMF (6 rrL)V\sré\ d in a mcrowave reactor
(Sm t hSynt hesi zer TV . oThe rbaction 20 mi xture was
heated at 200 C for 1, It was diluted with eth

[186] acet at® 2GR PES-( frﬁén%ih@%vnwl@nylp éy%?thsoka7s%§ﬁ@a°aw¥tlﬁ
pri S50 B s (9P of i AR BERTDI Bt Ononce
(0.54 ge0.88 'trﬁhg)l)l\@Alﬂ]mEI) QARAICHBGRR). ("Hie&Eéctlbﬁ) naftthierwhastdoieregd aio@IUEC for 4 h and

| d 549 WO 2004/ 1 PCT/ E 03/.Q126
then dlﬁlsédeveﬂhﬁﬁp@z e qga{%s jayehves was FFgWgE e T4 GRS OB VIR MgSOy,
ﬁlteredn%rk!&grafté?f anﬁrdﬁ@&'?d %ge ﬁlerﬁ%dﬂl@ﬂ" &%l& by g 1'%)'3 S-
di met hoxy- phenyl ) met hyl -1 pyri m do[ 4,5-e] |

Exampi'eﬁ) 4] oxadi azi ne. 0~ N O o-

[187] This example illustrates a method for producing [3-(3,5-dimethoxy-phenyl)-1-

i di n-
1.19 mmol),

methyl-1H-pyrimido[4,5-¢€][1,3,4]oxadiazin-7-yl]-phenylamine.

O/
N Om/©\o/
LN
HN” N ril

[188] A mixture of 7-methanesulfinyl-3-(3,5-dimethoxy-phenyl)-1-methyl-1H-
pyrimido[4,5-e][1,3,4]oxadiazine (0.10 g, 0.29 mmol) and aniline (2 mL) (Aldrich) was placed in a
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The
precipitate was collected by filtration, washed with isopropanol and dried to give the product.
(Yield 36 mg, 33%).

[189] HRMS m/z Calculated for Co0H;oNsO3 [(M+H)']: 378.1561. Found: 378.1566.



SN 05 [186] To a solution of
3- (3, 5-di net hoxy- phenyl) - 1- et hyl - 7- met hyl sul fanyl - I H
w@yoosuedst 4, 5-e] [ 1, 3, 4] oxadi azi ne (0.21 g, 0. 6BCTEP10)3/012652
in THE (8 nL) at 0 C was added Oxone(r) (0.54 g, 0.88
mmol ) (Aldrich) in water (3 nL). The reaction mxture
was stirred at 0O Cfor 4 h apd then diluted with
CH2Cl 2. The organic | ayer was/ washed with water and
brine, dried with MgSO, filtered, concentrated and
Exmn%rgzd to give the product. (Yield 0.20 g, 91%. 10
le 30 [187] This exanple illustrates a nethod for
[190] E{ od :J F’ﬁ]mg gi%njﬁg ilglsﬁld[ttﬁgia{ ngﬁlg? @J}Wdu):fn%'ﬁ -'(?,S —I'Elzilrlnétilloxy-phenyl)- 1-
methybi%yﬁﬂlﬂp[#ﬁyﬂiL%)#bﬁ@di@ﬁiﬁ-ﬁef.l]-(N-ﬂuowo-pher@l)—dmiwN iN 15
[188] A m xture of _
7- met hanesul fi nyl - 3- (3, 5- di net hoxy- phenyl ) - 1- net hyl - 1H
- pyrimdo[4,5-e][1, 3, 4] oxadi azi (0.10 g, 0.29 nmol)
and aniline (2 nl) (Aldm' h)o gced in a
m crowave reactor (Snitlgiﬁih sizef&N&. The reaction
m xture was heat ed at H®00 Chlf'or 1 h. The precipitate
was collected by filtgation,” washed with isopropano
and dried to give the oduct. (Yield 36 ng, 33%. 20
[189] HRMS mlz Cal cul ated for C20H19N503 [ ( M+H) +]:
378.1561. Found: 378.1566. WD 2004/ 046152
PCT/ EP2003/ 012652 57 Examlt~ e 31 [190] This
exanple illustrates a nmethod for producing
[191] [ 3- ( 3, & ndktyes ¢fokapetbhrasylfinyli3-(hedhydthdxyFpheyyl)timethyl-1H-

) 5. .. .
ey PR 8 lonatineive (110 .03 WP Bherrere e i Acegs) ws
placed\in @mictdWilvdNretctob(Indi8ElynhedThof M Bhédfeaction mixture was heated at 200 °C for

7-met hanesul fi nyl - 3- (3, 5-di net hoxy-phenyl)-1-nethyl -1 H
1 h. The precipitate was collécted by filtration, washed with isoprpoanol and dried to give the
product. (Yield 24 mg, 22%).

[192] HRMS m/z Calculated for Cy0H;sFNsO; [(M+H)']: 396.1467. Found: 396.1471.

Example 32
[193] This example illustrates a method for producing 3-methoxy-benzoic acid N’-(5-

bromo-2-methylsulfanyl-pyrimidin-4-y1)-N’-methyl-hydrazide.

N4IB1’
H
\s/k\N N’N o
I8

[194) To a 0 °C solution of N-(5-bromo-2-methylsulfanyl-pyrimidin-4-y1)-N-methyl-
hydrazine (0.40 g, 1.6 mmol) and triethylamine (0.45 mL, 3.23 mmol) in CH,Cl, (30 mL) was
added 3-methoxy-benzoyl chloride (0.25 mL, 1.78 mmol) (Aldrich). The reaction mixture was
stirred at 0 °C for 3 h. The precipitate was collected by filtration, washed with CH,Cl, and dried to
give the product. (Yield 0.41 g, 66%).

Example 33
[195] This example illustrates a method for producing 3-(3-methoxy-phenyl)-1-methyl-7-
methylsulfanyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazine.
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pyri m do[ 4, 5-e][1, 3, 4] oxadi azi ne (0.10 g, 0.29 nmol)

andp-fluoro-aniline (2 n.) (Acros) was placed in a
WOoR@owase reactor (Sm thSynthesizerTM. The rPE/EPN3/012652

m xture was heated at 200 C for 1 h. The precipitate

was collected by filtration, washed w th isoprpoanol

and dried to give the 10 product (Yield 24 ny, 22%.

[192] HRMS m z Cal cul at ed f 0f C20H18FN503 [ (M+H) +] :

396. 1467. Found: 396.1471. Exanple 32 [193] This

exanple illustrates a nmethod for producing

3- net hoxy-benzoic acid N - (5-

br ono- 2- met hyl sul f anyl - -N -met hyl - hydra
zine. Br NH SNN\)I\ 1Eko[ 4]ToaOC

sol ution of

N- (5- br onmo- 2- et hyl sul f anyl - pyrlmd|n4yl) N- et hyl -

[196] hydf a%ﬂl Hl%ct(u% 4’9 xﬂet%egﬁg%ém%f glvat}r&h&g dyﬁ‘%[hﬁ&l%a%yﬁéynmldm 4.
yl)-N’-&ae;ﬂgﬂfmg&lymﬂe (248 £, 1628 mmioletristhyRming (2.Am7Zy amhNhYH powder (50 mg,
1.25 g T TV 4, 005 it P P SO FReioB B RSPty gy The reaction

mixturdQab ﬁgaté’& a{t r206}’1@ @)121 RN v@ﬁ 'dﬁﬁ’te& 9f1th %91 hotgitd R wied UFHe -organic layer
(Yield , 669 . 5] This exanpl e

was washbdiwgith m aad hmueh dded wrth Mgﬁd},;cﬁ]mged and concentrated. The residue was

poricelp SRS BAER Mt i ke o R U . v

0.38 gRG¥%)EP2003/ 012652 58 NO\ | G | SSNI,N[196] A
m xture of 3-nethoxy-benzoic aC| d
Exam 34 5- br ono- 2- net hyl sul f anyl - pyri m di n- 4-
)-N -net hyl - hydrazi de (0. 49 1.
(1971 1 r . et himeHaAwIq uﬁrqﬁ@_s)a raﬁaoc}@epr%a%%? ne@banﬁaﬂﬁnﬂ 37g-methoxy-

phenyl?g%éthgl%lﬁlﬁdo = e‘_ﬂﬁ‘ égé)ﬁgﬁgmb n a mcrowave reactor

reaction 5 mxture was
heated at 200 Cfor 1 h. It Iuted with ethyl

acetate and water. The 0J was washed with
wat er and bri ne, drled SO4 ?lltered and
concentrated. The res\r u

[198] To a 0 °C solution of 3-(3—methoxy—pheny1)-1-methy1-7-methylsulfanyl-lH-
pyrimido[4,5-¢][1,3,4]oxadiazine (0.38 g, 1.26 mmol) in THF (12 mL) was added Oxone® (1.08 g,
1.76 mmol) (Aldrich) in water (6 mL). The reaction mixture was stirred at 0 °C for 4 h and then
diluted with CH,Cl,. The organic layer was washed with water and brine, dried with MgSOs,
filtered and concentrated. The residue was washed with EtOAc and dried to give the product.
(Yield 0.30 g, 75%).

Example 35
[199] This example illustrates a method for producing [3-(3-methoxy-phenyl)-1-methyl-

1H-pyrimido[4,5-€][1,3,4]oxadiazin-7-yl]-phenyl-amine.
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purified by flash chromat ography eluting with

Et QAc/ CH2C12 (5:95) to afford the product. (Yield
wW0288/0¢61587% . Exanple 34 10 [197] This exanpl BCT/EP2003/012652

illustrates a nethod for producing

7- met hanesul fi nyl - 3- (3- net hoxy- phenyl)-1-nethyl-1

H pyrimdo[4,5-e] [ 1,3,4]oxadiazine. NI 01-1 1| | SN

i 0[198] To a 0 C sol uti on” of

3- ( 3- net hoxy- phenyl ) - 1- net hyl - 7- net hyl sul f anyl - | H

pyri m do[ 4, 5-e][1, 3, 4] oxadi azine (0.38 g, 1.26 nmol)

in THE (12 nL) was added Oxone (1.08 g, 15 1.76

mmol ) (Aldrich) in wateg o pe reaction m xture

was stirred at 0 Cfor # B amd then diluted with

”

CH2C12. The organic I"§yef wis washed with water and
brine, dried with My filtered and concentrat ed.
The residue was wash ith EtOAc and dried to give
the product. (Yield 0.30 g, 75% . Exanple 35 20 [199]
This exanple illustrates a nmethod for producing [3 -(3

- met haxy: ph - 1 -nethyl- _1H pyri ni do.[4, 5- .
2001 375, 4R e B et bR e PG PR B B pyrimidols.5-
e][1,3,zfj§;{a{c€a%?&€t§/1@1g,26.ﬂﬁfnnﬁ&) bidd NilineQ2 nI9 (Atdrich Madp1¥®¥d if a Inicrowave

A mxture o

200
reactorL(SmﬁLﬁsaﬁle@iﬂeﬂ“h yThegegcgommixivreyvasthesigd 3t 200/6tfhy 1 hy Hhepixture was
i, m 5- 1.3.4 i i . .4 ,
eS8 SR8 oo S R s v
the prod@@c (Vield Brinp 39t hesi zer TM) . The reaction ni xture was
heat ed_at 200 C for h h ' N trat
[201] g ¢ RBOVS 2f prteubleafor CeliRed MG T BFs 3 30 348 aso.

washed with nmethanol and dried to give the product.
Exampled&| d 20 ny, 13%.

[202] This example illustrates a method for producing [3-(3-methoxy-phenyl)-1-methyl-
1H-pyrimido[4,5-€][1,3,4]Joxadiazin-7-yi]-(4-fluoro-phenyl)-amine.

A AN
HN™ °N lil

F
[203] A mixture of 7-methanesulfinyl-3-(3-methoxy-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazine (0.15 g, 0.47 mmol) and p-fluoro-aniline (2 mL) (Acros) was placed in a
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The
reaction mixture was concentrated and purified by RP-HPLC (C-18, eluting with MeCN / H,0 ) to
afford the product. (Yield 26 mg, 16%).

[204] HRMS m/z Calculated for CisH16FNsO, [(M+H)']: 366.1361. Found: 366.1365.

Example 37
[205] This example illustrates a method for producing 2-chloro-5-methoxy-benzoic acid

N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-y1)-N’-methyl-hydrazide.
Step 1. 2-Chloro-5-methoxy-benzoic acid.
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[201] HRMS nfz Cal cul ated for Cl9H17N502 [ ( MtH) +]:
348. 1455. Found: 348.1459. Exanple 36 10 [202] This
wezx@ajphasi | | ustrates a nethod for produci ng [ 3PET/BP2003/012652
- met hoxy- phenyl )- 1 -methyl- 1H pyrimdo[4,5-e] |
1, 3, 4] oxadi azin-7-yl]-(4-fluoro-phenyl)-amne. \ o o~
NJI I HN NiN[203] A mxture of
7- met hanesul fi nyl - 3- ( 3- net héQy- phenyl ) - 1- et hyl -1 H pyr
i mdo[4,5- e][1, 3, 4] oxadi azine (0.15 g, 0.47 mml) and
p-fluoro-aniline (2 nl) (Agfos) was placed in a 15
m crowave reactor (SmthSyntheési zerTM. The reaction
m xture was heated at 200 C #AQrcl h. The reaction
' urified by RP-HPLC (C
18, eluting with MeCN / H to afford the product.
(Yield 26 ng, 16%9. [204] HRVS nmfz Cal cul ated for
[206] C19H1 BFReBEPN[of raljorp-3-mebylameic (%a,rﬂw BEB)1(36Hs) and potassium
)
pemarATB 757 49 B0 AL RIS ALLSH AR P oo
was filtefeg-alod di’[msoﬁl-tm' twhay lestud ciealrwith: ]ﬁly}Adn"Jﬂlequeqals phd¥e was a01d1ﬁed with

cone. 1l (Y iSO Bt e s MRS W I GECED Si e

pmducp(b(:f&@bmgz;gjz%gl on of 4-chl oro-3-nethylanisole (3.0 g,
;Acr 0s) and potassium pernmanganate (7.57

Step 2. g2 CMP’”@5I’PE‘|‘6 yvibensgat @lonigo nl) was heated at refl ux
for 4 h. The precipitate s diiltered and the
solution was extracted with OAC The aqueous phase
was acidified wwth 5 conc. he precipitate was
collected by filtration, . with water and dried
to give the product. (Yiédd 0.78 g, 22%. Step 2.

1207] 2- Ol o QRid R A5 DS NARKx yeiHn28ik 96id (0.78 g, 4.18 mmol) and thionyl
chloride (0.4 mL, 5.43 mmol) (Aldrich) in CH,Cl, (100 mL) was heated at reflux for 3 h. The

reaction mixture was concentrated to give the product. (Yield 0.82 g, 95%).

Step 3. 2-Chloro-5-methoxy-benzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N’-

Né\/I[Br Cl
H
\s)\\N N’N

I o

[208] To a solution of N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-hydrazine
(0.40 g, 1.61 mmol) and triethylamine (1.12 mL, 8.05 mmol) in CH,Cl, (20 mL) was added 2-

methyl-hydrazide.

chloro-5-methoxy-benzoyl chloride (0.48 g, 2.34 mmol). The reaction mixture was stirred at room
temperature for 18 h and then diluted with CH,Cl,. The organic layer was washed with water and
brine, dried with MgSOy, filtered and concentrated. The residue was purified by flash
chromatography eluting with EtOAc/CH,Cl, (5:95) to afford the product. (Yield 0.61 g, 91%).

Example 38
[209] This example illustrates a method for producing 3-(2-chloro-5-methoxy-phenyl)-1-

methyl-7-methylsulfanyl-1H-pyrimido[4,5-¢][1,3,4]Joxadiazine.
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OCd da 0 [207] A solution of

2-chl or o- 5- net hoxy- benzoic acid (0.78 g, 4.18 mol)
wae@4iitenyl 10 chloride (0.4 ni, 5.43 mmol) P&I/EP20081)12652

in CH2CI 2 (100 nL) was heated at reflux for 3 h. The

reaction m xture was concentrated to give the product.

(Yield 0.82 g, 95% . Step 3.

2- Chl or o- 5- met hoxy- benzoi c & d

N - (5-brono-2-net hyl sul fanyl pyrimdin-4 yl)-N -

nmet hyl - hydrazide. Br C / ~§J X-N\V 1 O 015
[208] To a sol ution of

N ( 5- brorerrethIsqu in-4-yl)-Nnethyl-h
ydrazine (0.40 g; Y, and triethylamne (1.12

m., 8.05 nmol) in CHQ N( nL) was added 2-
chloro 5- met hoxy- benzoyl ch oride (0.48 g, 2.34 mol).

The r NG -
01 T SREHASR TR B 400 Pt DS S

pyrimifliayleyl)-Wa gnethg Hedrazide i(0.6b £.£k-4 Gmdolh mqtiaflardme é’ﬂO mLt) land NaOH

powdeP100 e, 2 b b T PR COREEMAL BhRllin d Mo Rl e

(Smlthgyﬁwﬁﬁﬁplﬂle(réa&@h nhﬁtuﬁf \if/e@;rlféat’é@ gt J00oduRt 1.5(hdnaltkenQiRled with
19 Exam | pe38 [209] This exanple illustrates a

ethyl aﬁeézetﬁ é Water- pFlesguermiglagerwaserashebw b hind diisd A MaSQuqbltered and

concerfiy Ly T S ing o i B BB Mt B ot g B 599

to affofd the froMudt. OYidld G20gj 61N. [ 210] A sol uti on of
2-chl or o- 5- net hoxy- benzoi ¢ acid

Examplé 39 5- br onp- 2- net hyI sul fanyl -

2111 1) T g DS ot SR e alsif g2 shoro-s-
methoX¥BphefiyD-10%BhY1- 1 - 5/%1&44 b'de NBI5] Madfagilel N @ mi crowave

reactor 5 (SmthSynthesi zer I\/p The reaction mxture

was heated at 200 C for hen diluted with
et hyl acetate and vvater & layer was washed
with brine, dried vvlth lflltered and

concentrated. The resS e s purified by flash
chr omat ogr aphy el uti ng> with Et OQAc/ CH2C12 (5:95)

[212] To a 0 °C solution of 3-(2-chloro-5-methoxy-phenyl)-1-methyl-7-methylsulfanyl-1H-
pyrimido[4,5-¢][1,3,4]oxadiazine (0.30 g, 0.89 mmol) in THF (10 mL) was added Oxone® (0.73 g,
1.19 mmol) (Aldrich) in water (6 mL). The reaction mixture was stirred at 0 °C for 4 h. and then
diluted with CH,Cl,. The organic layer was washed with water and brine, dried with MgSOy,
filtered and concentrated to give the product. (Yield 0.30 g, 97%).

Example 40
[213] This example illustrates a method for producing [3-(2-chloro-5-methoxy-phenyl)-1-

methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-7-yl]-phenylamine.

Cl
@[@@o/
pow
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to afford the product. (Yield 0.30 g, 61% . Exanple 39
10 [211] This exanple illustrates a method for
w@e@doeilny 7- nmet hanesul finyl - 3-(2-chl oro- 5- PCT/EP2003/012652

met hoxy- phenyl ) - 1-net hyl -1 H pyri m do[ 4, 5-e] [1, 3, 4]
oxadiazine. G / N\ O\ I G ~NI,NO|[212] To a0 C
sol uti on of
3- (2-chl or o- 5- net hoxy- pheny?% 1- et hyl - 7- et hyl sul f any
I -1'H pyrimdo[4,5-e][1,3, 4] oxadi azine (0.30 g, 0.89
mmol) in THE (10 nL) was added Oxone(r) (0.73 g, 15
1.19 mol) (Aldrich) in water (6 nL). The reaction

[214] M Xt UnEmM@e 8T T-idcBfinafulffhyC3 {(Richbrdls- r@erﬁwoxtytiﬂa@nﬁ) i ek 1-1H-

with CH2Cl2. The orgam c layer was wash wat er

pyrimidpfdiS§Hil Fed Joxpdiaaine (P h g;\fbﬁ)ﬁlmobf gndtagiling (Ad) (Aldrich) was placed in a
. _con t -
microwgye, %g{lé{ @tén ﬁ'ﬁi@ﬁh%ﬁ]? h?heoxre cqlt!)‘ﬁlniu { \%%sg%eg%%%%?(?]oo‘g;@)rl h. The

reactlorpﬁmdm@ivflag_ cbﬁceﬁﬂratg&ﬂ Dh&pr&lﬁﬁitwas/cqlhe&& by filtratidf), washed with
methangiArd e VeI Rrogsct. | HMRERTG, D05004: 046155 1 T
[215] PCT/ Eﬁ@@@é%%ﬁ@@ate@ﬁ)r[@%{ikms@ YOV Pf382 1066. Found: 382.1072.

7-met hanesul fi nyl - 3- | or o- 5- net hoxy- phenyl ) -1-nmeth

Exampdl41l H pyrimdo[ 4, 5- e][l 3, 4] oxadi azine (0.15 g, 0.42
__a_p_m) and aniline (2 nm.) (Aldrich) was placed in a
[216] micr omhm@xamabnldustre@m trtethod tforeps pdusing\)-methiesy rbsaeai¢ agid N'-(5-

i _heat At 0 1 The 5 reaction
bromo mfﬁ?t %ultkggl Xlt)%g m%ﬁg%ﬁ?déag 4% tate was

gol | ected by fil t ratl ony~# ed met hanol and

ried to give the pr du/d{\ YRel @l ng, 38%. [215]

HRMS nmi z Cal cul at ed 193? CLOML6QINT02 [ (M+H) +] :

382.1066. Found: 382.1072. Exahpl® 41 [2161 This

exanpl e |IIustrates a met hod f
[217] . benchloc,a soRytign Qf N(@-bromo 2-n(%ethyl(s)lglfﬁlqugylljr%{nggn-g-y - -me)t(l}/yl-hydrazine
(0.40 g, 1.61 mmol) and triethylamine (0.67 mL, 4.83 mmol) in CHCl, (20 mL) was added 2-

methoxy-benzoyl chloride (0.41g, 2.41 mmol) (Eastman). The reaction mixture was stirred at room

temperature for 18 h. The reaction mixture was washed with water and brine, dried with MgSOa,,
filtered and concentrated. The residue was recrystallized from EtOAc/CH,Cl, to afford the product.
(Yield 0.45 g, 73%).

Example 42
[218] This example illustrates a method for producing 3-(2-methoxy-phenyl)-1-methyl-7-

methylsulfanyl-1H-pyrimido[4,5-e][1,3,4]oxadiazine.

O l

[219] A mixture of 2-methoxy-benzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-
y1)-N’-methyl-hydrazide (0.45 g, 1.17 mmol), triethylamine (2.0 mL) and NaOH powder (50 mg,
1.25 mmol) in DMF (8 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction

mixture was heated at 200 °C for 1.5 h and then diluted with ethyl acetate and water. The organic
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10
br ono- 2- et hyl sul fanyl - pyri m di n-4-yl)-N -net hyl - hydra
waer@e/o4ds2 \SJ11 NN\ O O- [217) To a sol uti onPGIF/EP2003/012652

N- (5- br ono- 2- et hyl sul fanyl - pyri m di n-4-yl)-N-net hyl -h
ydrazine (0.40 g, 1.61 nmol) and triethylam ne (0.67
m., 4.83 mmol) in CH2C12 (20 nm.) was added 2-
nmet hoxy- benzoyl chloride (0! ﬁlg, 2.41 nmmol ) (Eastnan).
The reaction m xture was stirred at room 15

18 h. The reaction m xture was washed

te tur for
leyer wi T RPARA PR bapig: dsierith M@y Fiered gy s@@entraftﬁ:d tEhegesidiedvas

t S
piSe BB log I 5L PRSP .

0.25g 78%).. Exanple 42 [218] This exanple |Ilustrates a
nmet hod for producing 3-(2-nmethoxy-phenyl)-1-nethyl -
Exampl@3net hyl sul fanyl -1 H pyri mi do[ 4, 5-e] [ 1, 3, 4]oxadiazine
a0, b A0 L s R bR 2 o
phenyly1-netliyl-MELFyimibydrsed| 1084 JoRadtdzigs. 1. 17 mmol ),
triethylamne (2.0 nL) and NaCH powder (50 ng, 1.25
mmol) in DM (8 nL) was pl aced i m cr owave reactor
(Sm thSynthesizerTM. T Qg 25 m xture was
heated at 200 C for 1.5 gndI heh diluted with ethyl
acetate and water. Thefor§anic WO 2004/ 046152
PCT/ EP2003/ 012652 63 Payer was washed with brine,

dri ed d.. Th
211 10 ST Rt of 113 BloR R MR E R S et
pyrimidoi[4, b-eFll @mbﬁd&@ﬁﬁ (0 25 §50 83 ey Qg 10 nnn)eﬁascauded Ok&le® (0.68 g,

0.25 719 . nmple 43 5 [220] This exanple
1.11 mynpl) lgégi,ngh)alg vgatqféi} m_{d e regetedumixiige was stirred at 0 °C for 3 h. and then

diluted 1&%15 %ﬁﬁ Sfﬂffdrg%lﬁ lgile(r%vag%& og)élzl ag}%%% A&J&Jrggfﬁhe\él vmgh lggSOA,,

filtered and concentrated The residue was dried to give the product. (Yield 0.26 g, 100%).

Example 44
[222] This example illustrates a method for producing [3-(2-methoxy-phenyl)-1-methyl-

1H-pyrimido[4,5-€][1,3,4]oxadiazin-7-yl]-phenyl-amine.

5%%?

[223] A mixture of 7-methanesulfinyl-3-(2-methoxy-phenyl)-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazine (0.10 g, 0.63 mmol) and aniline (2 mL) (Aldrich) was placed in a microwave
reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The reaction
mixture was concentrated and purified by RP-HPLC (C-18, eluting with MeCN / H,0 ) to afford the
product. (Yield 23 mg, 16%).

[224] HRMS m/z Calculated for C1gHi7NsO, [(M+H)']: 348.1455. Found: 348.1458.
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[221] To a 0 C solution of
3-(2-net hoxy- phenyl ) - 1- net hyl - 7- net hyl sul f anyl -
w@yoosuedst 4, 5-e] [ 1, 3, 4] oxadi azi ne (0.25 g, 0. 8BCTEP10)3/012652

in THE (10 nL) was added Oxone(r) (0.68 g, 10 1.11

mol ) (Aldrich) in water (3 m.). The reaction mxture

was stirred at 0 Cfor 3 h. and then diluted with

CH2C12. The organic | ayer vv§ washed with water and

brine, dried with MgpSOX, filtered and concentrated.

The residue was dried to give the product. (Yield 0.26
Exampf45100%) . Exanple 44 [222] This exanple il I ust rat es a

nmet hod_for producing [ 3- gz net hoxy- hen)b
[225] 15 1 dh prwplgd{hg@trgteéf e hod for producng 6-Di uoro-benzow acid N’ (5-

bromo- % rﬁet& 1%%?1&%%1&1113(4 Iphbenvhyeidieide® N HN-N [223] A
7- et hanesul fi nyl - 3- ( 2- y-T
imido[4,5- e][l,3,4]oxadi a#i n D g, 0.63 mmmol) and
aniline (2 nlL) (Aldrlcﬁ) Was pl d in a mcrowave 20
reactor (SmithSynthesizerTM. Thefreaction mxture was

[226] heat eqqal %%1 Q)"le{rshbroiﬁE@ AEAg tshf?z{h(ygpilﬂﬁlﬂ{ M9 N-methyl-

concentrat ed pur| i ed PLC el ut’i'ng
hydrazigiet(B.4MgCN61 n'hm a)ndttnethﬁlﬁmrr@ (014@ mlpBduniol) (rvCELCL 2@ mL) was

e Thgt5dsens 8 SRy A b SRR 2R Bgton i
was stiffed AFFPR0 &3/30 kxibhds arfoherEn Bl &ith Syl A bithd, Gried #idh IMgS O, filtered
illustrates a nethod for_produci

and cogce@trgj‘p«ﬂ | ‘Tlag wssidbgwas recystplized fr(ng_EtgAc/ CH,Cl; to afford the product. (Yield

6 2-met hyl sul fanyl -pyrimdin-4-yl)-N
Ozsg’b40/3gy| hydrazide. Br F s NN-F 5 [226] To a 0 C

tion of
&@MQ- br ono- 2- met hyl sul fanyl - pyri m di n-4-yl)-N-net hyl -
[227] hyd r aZWhiHBe:(aﬁxlel@straﬂes @ Imatinal for produding 342§ 4dafinonephe@yl9-methyl-7-

methy 5 TP CHIGH G 23 nt, 175 mrol )

(Apol l o-Chem ). The reaction nFxisae was stirred at O
C for 30 mnutes and then washed With water and bri ne,
dried with MgSO4, filter ld\ anyl” cncentrated. The

resi due was recrystal INg et EFOAc/ CH2C12 to afford
the product. (Yield |

2Ryl ) - 1- met hyl - | H pyr

[228] A mixture of 2,6-difiuorobenzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-
y1)-N’-methyl-hydrazide (0.25 g, 0.64 mmol), triethylamine (3.0 mL) and NaOH powder (50 mg,
1.3 mmol) in MeCN (4 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction
mixture was heated at 160 °C for 1 h. The solid was filtered and the solution was concentrated.
The residue was purified by flash chromatography eluting with EtOAc/CH,Cl; (1:99) to afford the
product. (Yield 0.11 g, 55%).

Example 47
[229] This example illustrates a method for producing 7-methanesulfinyl-3-(2,6-difiuoro-

phenyl)-1-methyl-1H-pyrimido[4,5-e][1,3,4]oxadiazine.



10

15

20

10 0.25 g, 40% . Exanple 46 [227] This exanple
illustrates a nmethod for producing

wW@2¢02/066162 f | uor ophenyl ) - 1- et hyl - 7- et hyl sul PErEP2023/012652
Hpyrimdo [4, 5 -e] [ 1, 3, 4] oxadiazine. F 1 SN I
, N 15 [228] A m xture of 2,6-difiuorobenzoic acid
N - (5-brono-2-net hyl sul fanyl - pyri m di n-4-
yl)-N -nmet hyl - hydrazi de (O. 58 g, 0.64 mmol),
triethylamne (3.0 nL) and NaCH powder (50 ng, 1.3
mml) in MeCN (4 nL) was placed in a mcrowave reactor
(Sm t hSynt hesi zerTM. The reactiy¢ m xture was heat ed
at 160 C for 1 h. The so)&’ tered and the

sol uti on was concentrate 2si due was purified
by flash chromat ographﬁ NGt iINMig wi th Et QAc/ CH2CI 2
(1 99) to afford the 20 product. (Yield 0.11 g, 5

[230] et h OE’X O | I"[deE soilglo[n %%I(Z-Ehdlﬁuorop %yﬁ 1 thtH?lt'f al ﬁlylsulfanyl 1H-

pynmlaoF[Lfrlsté] @ﬁ]‘dkidﬁf%e‘(@-lﬁ 2, 636 infrheIPOFHP (EAY) Ivad adiRl DKone® (0.29 g,
rim 1, 3, 4] oxadi azi ne. WD 2004/ 046152
0.48 mﬁ@‘l)/ Bmmm@@az mlg)5 The regchprEmixgue g stirred af A Qfor 3 h. and then

d11utedsv?[1|(‘g)1% {;H? oie% %r§§n1¢ Fafygr \}CV su\9¥8%? %l’ﬁ,{ kx)ater énd Flzlnes dried 1th MgSOa,

filteredland, cé]lcdmtaldd aThaesidle ﬁ/&s driedCo %ﬁzerﬂ‘mtr))dmcm (IYiEd((Bl(hg,)%%)
was added Oxone(r) (0.29 g, 0.48 mmol) (Aldrich) in
Xamﬂ\ggger (3 m.). The reaction m'xture was stirred at 0 C

. and then 5 diluted w 2, The or
[231] I ayer %%e%}?éauwafq% apgtend f&ﬁﬁroﬂ\“fl E3 -G %‘glu%"tglﬁ‘enﬁ) 1-methyl-

g I3t | aatiRd. The resi due was
R e e SR e SR 016 o b3

Exanpl e 48 [231] This exanple i trates a nethod for

produci ng [ 3-(2, 6-di fl uorggphen 1-methyl- 1
H-pyrlmdo[45e] [ ﬁ

3, 4] oxadi azi n-7-yl ] - p E F

[232] A mixture of 7-methanesulfinyl-3-(2,6-difluoro-phenyl)-1-methyl-1H-pyrimido[4,5-
el[1,3,4]oxadiazine (0.10 g, 0.31 mmol) and aniline (2 mL) (Aldrich) was placed in a microwave
reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The reaction
mixture was concentrated and the precipitate was collected by filtration, washed with methanol and
dried to give the product. (Yield 68 mg, 62%).

[233] HRMS m/z Calculated for CisH;3FoNsO [(M+H)]: 353.1088. Found: 353.1088.

Example 49
[234] This example illustrates a method for producing 2,4-Difluoro-benzoic acid N°-(5-

bromo-2-methylsulfanyl-pyrimidin-4-y1)-N’-methyl-hydrazide.

H
\S/k\N rij,N
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HNN N~ F 10 [232] A m xture of
7- met hanesul finyl -3-(2, 6-di fl uoro-phenyl)-1-nethyl -1 H
w@yoosuedst 4, 5- e][ 1, 3, 4] oxadi azi ne (0.10 g, OrPGIEP2005/)12652
and aniline (2 nmL) (Aldrich) was placed in a mcrowave
reactor (SmthSynthesizerTM. The reaction m xture was
heated at 200 C for 1 h. The reaction 15 m xture was
concentrated and the preci pg§ate was col |l ected by
filtration, washed with nethanol and dried to give
the product. (Yield 68 , 629 . [233]. HRVE rn/z
[235] ca culTalaé)d’CfS@&mQE srd-h]#z*%@o %rr@%ﬂﬂylgw ?an]g‘seyqre@m-‘tﬂadﬂ-@?ethﬂ-
hydrazite é?il@é,%-.m ARG ﬁ&ré&l%%ﬂﬂe (026 $a18% 3TRhRol) bd QﬁE(F\}Q(%E) was
nmet hod™for producing Z,4-D fluoro-benzoic acid -(5-
added 2@-difluorobenzoyl chloride (0.22 mL, 1.79 mmol) (Aldrich). The reaction mixture was

s 5 QPR TP A L S DA P
concenZitbd EPRORSIIN %8S cryefallizdd BbmTOA CIL Gab Utfothe broduct. (Yield
I\I-%S-brorm-Z- met hyl sul f anyl - pyri m di n-4-yl ) -N-net hyl -
0.41 g,169
mL

pazine (0.40 g, 1.61 mmol) and triethyl anmine (0. 49
, 3.51 mmol) in CH2Cl12 (20 nmL) was added
Examp}e 30 di f | uor obenzoyl chloride (0.22 m, 1.79 nmol)

(Al dri he . [ Xt ¥4 )i -1- -7-
2361 {5 “5dEiNenebBE MRRGEL I M oliine L HIERGRpHo 1 methy-7
methyleulfaaell- Wil tplyri dtiFo0H, 5-¢l[i1 |3t Hoxedizming. 5 concentrated. The

residue was recrystallized fromEtOQAc/CH2ClI 2 to afford

the product. (Yield 0.41 g, 65 Exanpl e 50 [ 236]

This exanple illustratesg or produci ng

3- (2, 4-difluorophenyl) -t - met hyl sul fanyl -

| H pyrimdo[4,5-e] [ 153,%] o"tadi azine. F OSNNF 10

1 [237] A mxture of 2,4-difiuoro-benzoic acid
1237] N - (5-DhiRre 2 TRLARLSYLHAMIE add N 5-Bidincl2-methylsulfanyl-pyrimidin-4-

y1)-N’-methyl-hydrazide (0.24 g, 0.62 mmol), triethylamine (3.0 mL) and NaOH powder (50 mg,

D

1.3 mmol) in MeCN (4 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction
mixture was heated at 160 °C for 1 h. The solid was filtered and the solution was concentrated.
The residue was purified by flash chromatography eluting with EtOAc/CH:Cl; (1:99) to afford the
product. (Yield 0.15 g, 79%).

Example 51
[238] This example illustrates a method for producing 7-methanesulfinyl-3-(2,4-difiuoro-

phenyl)-1-methyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazine.

\ﬁm‘;fq
. |

[239] To a 0 °C solution of 3-(2,4-difluorophenyl)-1-methyl-7-methylsulfanyl-1H-
pyrimido[4,5-€][1,3,4]oxadiazine (0.15 g, 0.49 mmol) in THF (10 mL) was added Oxone® (0.40 g,
0.65 mmol) (Aldrich) in water (4 mL). The reaction mixture was stirred at 0 °C for 3 h. and then
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yl')-N -net hyl - hydrazide (0.24 g, 0.62 mmol),
triethylamne (3.0 nL) and NaOH powder (50 ng, 1.3
wonek)p4d12 MeCN (4 nl) was placed in a m cr owavRCT/ER2D®012652
(Sm t hSynt hesi zerTM. The reaction m xture was heated
at 160 C for 1 h. The solid was filtered and the
sol ution was concentrated. 15 The residue was purified
by flash chronat ography eIuang wi th Et QAc/ CH2C12
(1:99) to afford the product. (Yield 0.15 g, 79%.
) Exanpl e 51 [238] .This exanple illustrates. a nethod for
d11utedryylg%1@1¢q§ Thepreanis Byen qusm)e}shgi ng} watgr pnd bying, dried with MgSO,,
-]- t -1 i i - . 0
ﬁlteredrl’a?lg %ﬁﬂl&é&%ﬁ?ﬁ Z’P%éer.eg‘l(&h_% Wi d}%@dﬁiﬁl g[v;é Ehe%rgalé%{t. O(\Elglélg(ﬁ.w & 94%).
lution of 3 -(2,4-difluorophenyl)- 1
E)'(‘al—mi;:sr‘i%é)hyl-7-methy|su|fany|- 1 H pyrimdo [4,5 -¢e]
[240] 1, 3, 4[Thxadinplziilheste®s 2 mahodFodi@rodwihg) [3+@,4diHudrdephenyl)-1-methyl-

. .40 0.65 | Al drich) i
”*PW@@?@?ﬂggﬁh§?33$ﬁ%%P§§@3PB%ﬁﬁ%%Fﬁrenugs)sgirréhcaz an

for 3 h. and then WD 2004/ 04615 / EP2003/ 012652 67
diluted with CH2C12. The Qrgani ayer was washed with
wat er and brine, dried tg SO, filtered and

concentrated. The resinuen® drfed to give the
product. (Yield 0.15 gl 94%! Exanple 52 [240] This
exanple illustrates ajndthod for producing [3
-(2,4-difluoro-phenyl )1 -nethyl- 51
H pyrimdo[ 4, 5-e] [
1, 3, 4] oxadi azi n-7-yl ] -phenyl-amine. F N\ O\ HNN N N
[241] F 6 1A fnddilde o7 rhethatresulfifiyl-3-(2,6-difluoro-phenyl)-1-methyl-1H-pyrimido[4,5-

AT T e o TSN TR
reacto%g?%%ié&?zfg iy Me 1eANBh nfiklirdPAstheRle@GE€ZD0I 9T Br 1 h. The reaction

reactor (SmithSynthesizerTM. The
mixture eas torgantrdted andewidisd hi RPLIPIE (G048, evting with MeCNydH20 ) to afford the

reactj.on m xtpre was concentrated and purified by
Pf°d“°ﬁpaﬁﬁﬁﬂé%("€:g’?‘g,/"r)e| uting with MeCN / H20) to afford the

[242] HRMS m/z Calculated for C1gHi3FNsO [(M+H)']: 353.1088. Found: 353.1092.

Example 53
[243] This example illustrates a method for producing [3-fluoro-2-(1-methyl-7-

methylsulfanyl-1H-pyrimido[4,5-¢][1,3,4]oxadiazin-3-yl)-phenyl] -dimethyl-amine.
F
L
I
Ne WS NN
|

[244] To a mixture of 2,6-difiuoro-benzoic acid N’-(5-bromo-2-methylsulfanyl-pyrimidin-
4-y1)-N’-methyl-hydrazide (0.36 g, 0.92 mmol), triethylamine (2.0 mL) and NaOH powder (50 mg,
1.3 mmol) in DMF (4 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction
mixture was heated at 200 °C for 1.5 h. and then diluted with ethyl acetate and water. The organic

layer was washed with water and brine, dried with MgSOs, filtered and concentrated. The residue
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product. (Yield 46 ng, 42%. [242] HRMS niz Cal cul ated

for CL8HL3F2N50 [ (M+H) +]: 353.1088. Found: 353.1092.
waEx@aphash3 15 [ 243] This exanple illustrates BCTEPIDO8012652

for producing [3 -fluoro-2-(1 -nethyl-7-

met hyl sul fanyl -1 H pyri m do[ 4, 5-¢e] |

1, 3, 4] oxadi azi n- 3-yl ) - phenyl ] -di net hyl -amne. F S~N N

1 [244] To a m xture of 2,6-difiuoro-benzoic acid

N - (5-brono- 2- net hyl sul fanyl - pyri m di n-

4- -N - net hyl - hydrazi de (0. g,.0.92 mml ),
was pugtfo Aeh PR S e v A ARG (G g ghopradc,
(Yield 0m9k)o4op). DMF (4 nL) was placed in a mcrowave reactor
(SmthSynt hesi zerTM. The reaction m xture was heat ed
Exampff54200 C for 1.5 h. and then diluted with ethyl
acetate and water. The organic |ayer was washed with
[245] wat er Thisgxdmplaéllustipies 8l method ftyg@incirfg [Bfboedt2 4Rdnethanesulfinyl-1-

T The-resi 004/ 046152 .
methy RSB s et PR St P araipe
chromat ography eluting with EtfQAg 2C1 2 (5:95) to
afford the product. (Yield g40/a. Exam |l p e 54
[245] This exanple illuslrafesa pethod for producing
[ 3-fluoro-2-(7-net hane.eﬁ WPy N5
met hyl -1 H pyri mi do[ 4, 5<] [ 1, 3, 4] oxadi azi n- 3-yl ) - phenyl
]-dinethyl-amine. F NNNNN O 1 [246] To a solution
[246] of To a solution of [3-fluoro-2-(1-methyl-7-methylsulfanyl- 1 H-pyrimido[4,5-

_fl -2 (1- methyl- 7- met hlsul | - |tk Py 1] 0

L3 AR B e IR DA PV FIERLS acd o was

added 0£ore® ©.77Q;, 3 26Hmbl) (ARridiEn (hEtr (M-mLRt The feat¥tsh migeleledas stirred at
Oxone(r) (0.77 g, 1.26 mmol) (Aldrich) in water (4

0 °C forrth h, anfiriber dikused with GHeClir dhowrgasicilayerwanwashgd /ity Wager and brine,

I R T T,

0.14 g, 7vdhered and concentrated. The residue was dried to
give the product. (Yield 0.14 g, 47% . Exanple 55

Example 55
[247] This example illustrates a method for producing [3-(2-dimethylamino-6-fluoro-

phenyl)-1-methyl-1H-pyrimido[4,5-¢][1,3,4]oxadia-zin-7-yl]-phenyl-amine.

[248] A mixture of [3-fluoro-2-(7-methanesulfinyl-1-methyl-1H-pyrimido[4,5-
e][1,3,4]oxadiazin-3-yl)-phenyl]-dimethyl-amine (80.0 mg, 0.31 mmol) and aniline (2 mL)
(Aldrich) was placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was

heated at 200 °C for 1 h. The reaction mixture was concentrated and the residue was purified by
RP-HPLC (C-18, eluting with MeCN / H,0) to afford the product. (Yield 36 mg, 42%).
[249] HRMS m/z Calculated for CaoH;oFNgO [(M+H)*]: 379.1677. Found: 379.1680.
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[247] This exanple illustrates a nethod for producing
[ 3- (2-di et hyl am no- 6-fl uoro- 15
W@ b@apho1s1 - net hyl -1 H pyri m do[ 4, 5-e] [ 1, 3, 4] oxaPCHER2003/0112652
-yl ]-phenyl-amne. F N\ O H\-N N ~ [248] A mixture
of
[ 3-fluoro-2-(7-nethanesul fi g [ -1-methyl-1H pyrimdo[4,
5- e][1, 3, 4] oxadi azi n- 3-yl )-%henyl ] - di net hyl - am ne
(80.0 ng, 0.31 mml) and aniline (2 nm.) 20 (Al drich)
was placed in a mcrowave reactor
(Sm t hSynt hesi zerTM. The reaction m xture was heat ed

Exam t.. 200 "C for 1 h. The reaction m xture was
——pgéﬁcentrat ed and the residue was purified by RP-HPLC

[250] (C 18Thig |eidz§1h151€ 11Y\ds¥r£‘te§\/§%dus Qseﬁt&’tl@g H‘aﬁﬂacteﬁ‘t?capfo?ﬂméﬁons

(Yield 36 q@ inlz cul at ed
containmg4pyPREe (D 379 1677 Found: 379. 1680. V\D
Tabletfg%‘}éz‘%%6152 PCT/ EP2003/ 012652 69 Exanple 56 [250]

his exanple illustrates a various representative

[251] p h ar nibefdlowilg ihgredighta breanxed otintagdly ambprassed Mposingle efored
tablet Formula (I). 5 Tablet formulation [251] The foll ow ng
%] ngredi ents are mxed intimtely and pressed into

single scored tablets. Quantity per QU8
ta%dleﬁ'{g 10 corrpound of this |nven[ qr

magfﬁg]?f’ N CHUAPYPEB 15 Capsul e fornul ﬁg on [252] The
f ol LB ngr@dl ents are mxed intimately and | oaded
i ntPSEATF }%SG§H PR gelatin capsule. Quantity per
lactose 120
magnesium stearate 5
Capsule formulation
[252] The following ingredients are mixed intimately and loaded into a hard-shell gelatin
capsule.
Quantity per
Ingredient capsule, mg
compound of this invention 200
lactose, spray-dried 148
magnesium stearate 2

Suspension formulation
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30

I ngredi ent capsule, ng 20 conpound of this invention
200 | actose, spray-dried 148 nmagnesium stearate 2

weeapendgson fornul ati on 25 WD 2004/ 046152 PCT/EP2003/012652

[253]

PCT/ EP2003/ 012652 70 [253] The follow ng ingredients
are mxed to forma suspension for ora

adm ni stration. |ngredient Anount conpound of this
invention 1.0 g 5 fumaric aci® 0.5 g sodium chloride
2.0 g nethyl paraben 0.15 g propyl paraben 0.05 g
granul ated sugar 25.5 g 10 sorbitol (70% sol ution)
12.85 g Veegum K (Vanderbilt Co.) 1.0 g flavoring

0. 035 He fol@&luﬁ% i QrtPar Thix i 5 tﬁlnjn‘} %%ﬂﬁ‘@{?ﬁ)‘h t?ro(?rﬁl ad%mlstratlon

100 i 15 Injéectable formul ation

i Ingrediemtent s are m xed to form an i nj eana@hhe

f@hﬁ%@dﬂmsmv[aﬁ%edl ent Anpunt  Conpouggof Thi's
| foMehd A&@n O. sodi um acetate bufferg El ution, 0.4 M

%o&umch?&ldlslc' (1N) or NaOH (1N) g.s tp ui tabl e pH
&illed, sterile) g.s. to 20(1)1‘? 255] Al of

\ﬁé ﬁ‘ &@e [ ngredl ents, except water onbi ned and
% %60 70 CW|th stlrrlng As%@gﬁlent

a})ﬂtlolzié %?r water at 60 Cis then add th vi gorous
eegum &ander Ité fy the 1.0g

flavoring 0.035 ml

colorings 0.5 mg

distilled water q.s. to 100 ml

Injectable formulation

[254] The following ingredients are mixed to form an ‘injectable formulation.
Ingredient Amount
compound of this invention 02g
sodium acetate buffer solution, 0.4 M 2.0 ml
HCI (IN) or NaOH (1N) q.s. to suitable pH
water (distilled, sterile) g.s. to 20 ml
[255] All of the above ingredients, except water, are combined and heated to 60-70 °C with

stirring. A sufficient quantity of water at 60 °C is then added with vigorous stirring to emulsify the

ingredients, and water then added q.s. to 100 g.

Suppository formulation

[256]

A suppository of total weight 2.5 g is prepared by mixing the compound of the

invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid; Riches-Nelson, Inc.,

New York), and has the following composition:

compound of the invention 500 mg
Witepsol® H-15 balance
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i ngredi ents, and water then added g.s. to 100 g. 25

Suppository formul ation [256] A suppository of total
woweioghtc1225 g i s prepared by m xing the conpouPdI/BP20031e12652

invention with Wtepsol (r) H15 (triglycerides of

saturated vegetable fatty acid; Riches-Nelson, Inc.,

New Yor k), and has the fol Ix/vai ng conposition: conpound

of the invention 500 ny 30’MW tepsol (r) H 15 bal ance Case21514

WO 2004/ 046152 PCT/ EP2003/ 012652 71 Case 21514

Exanpl e 57 [257] This exanple illustrates an in vitro

assay procedure for determ ning p38 MAP ki nase

Exam 1ierjlgi bition by a conpound of Fornmula |I. 5 [258] The
=38 MAP ki nase inhibitory activity of conpounds of

[257] this THYexdnhfeiliubtrates dnQn vitro ASlySHHEAGR tgﬁé%éi%@%{}%s MAP kinase

. .....the transfer of the y-phosphate fromy-
inhibitign byrseormppupg of Formubki ¢ Protein (MBP), using the a

258] i nor Ii§ § L A : scribed.in Aljn, N_ .
258] 3 1o REAf8 MB LR Sy B POt RRBOIR FEt M depbeh o i
determife39 heasiriRigdhe FinafepbDihp hhyipatie drohoy-FPof TP be E-38 kinase to Myelin
Basi Pr%%)&gﬁgnt, p38 MAP ki nase was expressed with 10
asic Prgfqun URERALS hymror pyopiiicaiiep 9fibnmetaed Apsseibesiin Ahn, N. G.; et al.
J. Biol. @hkh W E1y26007 0 aBAaPAYosi ng a Nickel colum.  [260]
The phosphorylated p P kinase is diluted in kinase

[239]  puf f eFhephosphvrdatediormmf okt and)ipm p3h MEAR Kinmieovaseikpressed with
SEK-1 @Hyl\g%ﬁ( iéi%é ?%{(\ait(agc:i glr%}{ %géﬁ%%/ lfyh&%‘ﬁgﬂ?él?romgtogr“é'pﬁ§ 0¥ EMRickel column,
[260] et herThephisplorlhted p3& Madetinase cdithted inimosbuiier (20 mM 3-(N-
vanadat e, %nivl di.t hi ot hrei t ol 40mMM magnesi um
morpholipg)propapesulicrug oid b &rid BVSR-alyseral PhespitnSsrMayjene glycol-

bis(betal MR LA RIHALN,N ﬁ’,ﬁq%ga(%gc _%HQ,T i S Fha®hE 1mM idisthiothreitol,

i ncubated for 10 mn at I nase reaction
40mM thegnesinmesdildside}. hEestiehgiponnddisspived is PGSO at enly GMBQi(tontrol) is added

I N P, an - 33R- ATP. After incubating for an ...
and the gaglgaltlgﬁl agér:] g—f%u%%edm%ﬁ Q% %énn §t03 OéE tT{%lg k}rgg%{efl%}?nl 151 tgalj%at?lg addltlon
of a subktyat@etsbicingl AnfabfihPhimrhari*tp-aqpd AR ﬁlcmsumg o il At RMnal 20 min at

is .then separated fromthe residual 7-33P-ATP

VBP
30 °C, thesiepyion ipteraimAtsE by p@(jli@g @.7%@,@@1@@ [Talel ?Tb@;s]@p’sphc.)rylated MBP is
Bt g 0 28 540 400, PR e

Bedford; NEA)i and gointdstedingngg tdinidlation tdinser @Bayrd, VMeddgn, 89).

i nhi bi,t or ctivities. (expressed.as | , the .
2611 o drrRBRTE Ok R T AR R DA 1Yo P e iory actvities
(expresRAEY T, DRl REnRAEAWRBhudhg SCHTRhGRIPARY D9 cdzhfie being assayed) of

I nvention are:
some compounds of the invention are:

Cpd # ICsq, uM
1 0.189

2 2.2
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Cpd # MOOuM 1 0.189 2 2.2 WD 2004/ 046152
PCT/ EP2003/ 012652 72 Exanple 58 [262] This exanples
WO bdussgiat es an in vitro assay procedure for PCT/EP2003/012652
determining inhibition of LPS-induced TNF-a
production in THP1 cells. 5 [263] The ability of the
conpounds of this invention_to inhibit the TNF-a
rel ease is determ ned usi ng a m nor nodification of
t he met hods described in described in Blifeld, C et
al. Transplantation, Vol. 51(2), 498-503, (1991).
I nduction of TNF bi osynthesis: [264] THP-1 cells are

suspended in culture nmedium[RPM (G bco-BRL,
_D@an thersburg, 10 MD) containing 15% fetal bovine

262 serum hQS % r-at k.G .

[262] of 2. g Q%ggwée %t%fvﬁ‘f t{]rﬁeréh%}] rgt@éed 7 ﬁpg&&\%{éﬁ]ﬁé b @fition of

LPS-indlicdtder NID oproduceibn o Bl cerhlseach vvel ). Test corrpounds
are dissolved in DMSO and then diluted wth t

[263] ¢yl t urlde sty the ecnnﬂ%lafis efifhisinyegtioogahib 1&8}?&8}% pdelepss is
determhﬁd%s/{h %Qm%lo%b&iﬂ%tﬁm%ff tﬁeglzéeﬂé&ﬁltdlégdrﬁgd s de@&ﬁﬁéd 'ﬁ?ﬁhfé‘fﬁ C et al.

contro are a each well. The cel
Tmnspématzmacubhtsé@)f% -390, (iP9l), at 37 C. LPS (Sl gma, St.

Loui s .added 15 to the wells at a final
I”d”C”%ﬂéZWf%’?‘%“iw 6t 0.5 g/m, and cells are incubated for
[264] an addiHP-oRralls ate Busp&ided ﬁrh@ﬂmmnecﬁumr[kpmwhmmm Gallthersburg,
peri od, culture super nat anti/&gre col | cte and th

MD) COMBINE 167% FRELDRVIRS FEBri-0F BN SrBrARIRS A Sl A GAPGED g of 2.5 %
celm%ﬁﬁetgﬁﬁ&ﬂ lnp%ngl@bﬁ’&‘ (0BlhiShighss &V each %ﬂ} "R!;e compounds are

anmount of uman resent is determ ne

dissolveg dr DMSO talndaﬂ)lpn d@utatw theculiyreayediun Aechith t%(fh%ﬁlal PHESQ
concerﬁ@%h}g %gg /e 326 I}Fqéllf;% %gtdsﬁ%lrﬁ\c}r}_%ﬁ‘lgf gge?%% \V%gi)l\ggg (control) are added

to eac @919 6The &e?l@ @}e iRalbyel Y6re30amagavet tC.pLPS (Sigmas,6St (mﬂlﬁﬁ MO) was added
with 50 | per well of antibody 2TNF-H22 in_ PBS (
to the yeli at agfingl ¢qm§@m@tle@ of %S aetmlnenst geile arednraipied foo{tan&d@tlonal 2h. At

the encgpgtilg E%hé\ﬂ The L%I‘F %%pre )1/13{%}? ege C%%dfgo t@%&?@%}’ TNF-a

present i%Q!é’cehﬁiHé@hﬁh ﬁﬁEEﬂ[B'A Qéiay\md?z@chbﬁdﬂobloﬁz 1% BSA (bovi ne
serum al bumn) in PBS. [267] TNF standards are
ELISAptss®yar ed from a stock sol ution of human reconbi nant

[265] TNF- @ The amount of human TNF-o. present is determined by a specific trapping ELISA
assay using two anti-TNF-a. antibodiés (2TNF-H22 and 2TNF-H34) described in Reimund, J. M., et
al. GUT. Vol. 39(5), 684-689 (1996).

[266] Polystyrene 96-well plates are coated with 50 ul per well of antibody 2TNF-H22 in

PBS (10 pg/ml) and incubated in a humidified chamber at 4 °C overnight. The plates are washed
with PBS and then blocked with 5% nonfat-dry milk in PBS for 1 hour at room temperature and
washed with 0.1% BSA (bovine serum albumin) in PBS.

[267] TNF standards are prepared from a stock solution of human recombinant TNF-a.
(R&D Systems, Minneapolis, MN). The concentration of the standards in the assay begin at 10
ng/ml followed by 6 half log serial dilution’s.
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(R&D Systenms, M nneapolis, M). The concentration of
the standards in the assay begin at 10 ng/m foll owed
wbyood/oabi | og serial dilution's. WO 2004/ 0461BCI/EP2003/012652
PCT/ EP2003/ 012652 73 [268] 25 1 aliquots of the above
cul ture supernatants or TNF standards or only nmedi um
(control) are m xed with 25 %%d al i quots of
bi oti nyl at ed nonocl onal anti bbdy 2TNF-H34 (2 gg/m in
PBS containing 0.1% BSA) and then added to each well.
The sappl es. are incubated for 2 h at room tenperature
(2681 i t h gehitd didusfart g abowe cubiene Svmmmntsolt TINE standards &.oh% medium

(contra§€r§' IH]X ! 2}%?? (I)al?%.\ﬂ? cﬁ"g)llog e, %{o% %%Itlgo(ﬂrl?(él‘%%ﬁﬁﬁ (2 pg/ml in

PBS corﬁtamp@r(bl%mﬁe) -afl teatadddddh Téaﬁﬂdelp 6 BRPIcs Areh gélb'aﬁ‘;d for 2 h at room
o each well. The sanples were incubated for

temp%rar» W rintle shaking apd then ﬂ@ﬁlﬁérsaumsewn@wm waBBR&.d50 m of

peroxig R P AR X sl riEe P se iop rrmgmion gt asinnt
perox1dm§b s&eﬁ)ﬁﬁw%ﬂ@nd 100g6 BSPeih PRISAS added 16 eallvidit MaeQarpiel §Ere incubated

is added to each well and the sanples were
foran RARGEER 4.t Foomhierapsteiin 1d e woshed timegwithdbHb BSA in PBS. 50 ul of

-phe%xg?%r%fea?fggé gorhét%r?xte fgg}x}] %e@‘ge' &l)éng aglnegggrgj(}%e% grogen peroxide in

0.2M <ri‘af$tp doffervdl ¥.5) ENddal toewed welhuiwl e taiglkaeele incapatad G e Bark for 30
relating the o ? densiity at 450 nmto the
min., 3¢ QU IIPPSTATG e E’@E?P densgy pf thy samppisgnd ﬁ}eaéferesw@@ﬁrwécat 480 nm and

650 mﬁ h@sﬁé@t‘i‘\fé@}mmﬁoﬂ@véﬁ arb Q6tefriRbd ﬁ@gﬂ%‘ﬁb gl ecﬁ@&éﬁgalggnsﬁy at 450

f-‘maxi mal reduction in 4 anc
mnﬂ)@ﬁawpw@HEQHPS%O] ThIS exanpl es |IIustrates an in vio

assay fr Ur e f m nin tion of )
oot 255 ISR | Apg M LT 30 S comsponding o
half-matindai teﬂuﬂfontﬂ‘]GSOﬁﬂi’(Db‘sﬂfdﬁqc@.f this invention to inhibit

the TNF-a release, in vivo, is determ ned using a
Example 8®r nodi fication of the nethods described in
described in Zanetti G ; 20 Heumann et. al.

[270] » oyt okaH%e’ﬁPwéfiﬁié]thisgﬁteéﬁli lrvie pror GRS Ee ¥ dglempinpgéaibition of
LPS-nﬁh@éHﬂ]Qﬁ%hgr gu&?ggglralts chal l enge in nmice," J.

(1992) and Sekut, L., Menius,

[271] J. A., Hie.abhlity of thEvehp@indosf thidfintdntios t@ﬁhﬂbit@l@dTPNF @f release, in vivo,
eIev ted |l evels of system c and | ocalized tunor

is detepippd ufies ¢ gupqsmqdifiation gk the metheds deseribgsdadescaiped in Zanetti, G.;
Heumd[nﬁif D? PRy ‘G@‘ytoklr]e r’o&lfbtlogaft& m&@x@nwus]&%ent%ﬁgﬁi G(r%ra %%éatwe bacterial

Femal e Sprague Dawl rats wei
ohaller@eawlqedqéﬂm@gnﬂ;,\lé&, 18pR) ([19%2}) end Seay, L ,ZMGQKIE J. A , et. al., “Evaluation

of the %gl‘rﬁkeik%ﬁé ggelgfag cfl)@/g ely\@ﬁs ste ?%urt%%%caﬁ cﬁtpmogg 031 %gtor m cP fferent
animaldhedtd ofeniﬂamnamlla’quéoblsclvemedl 424,318 A[1994)9 0 9% sodi um

[272] chl or IP%mal 0 p?a/guse%lav&iey rats weighing 110-140 grams (Charles River, Hollister, CA)
are acclimated for one week. Groups containing 8 mice each were dosed orally either with the test
compounds dissolved in 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 are injected intraperitoneally with 50 ug/kg of LPS
(Sigma, St. Louis, MO). After 1.5 h, the mice are sacrificed by CO, inhalation and blood was
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car boxynet hyl - cel | ul ose, 0.4% pol ysorbate 80, 0.9%

benzyl al cohol (CMC vehicle) or only vehicle (control
w@e@dp)elsAfter 30 mn., the mce are injected PCI/EP2003/012652

intraperitoneally with 50 g/kg of LPS (Sigma, St.

Louis, MJ). After 1.5 h, the mce are sacrificed by

COX2 inhal ation and bl ood was_WO 2004/ 046152

PCT/ EP2003/ 012652 74 har vest®d by cardi ocentesis.

Blood is clarified by centrifugation at 15,600 X g for

b 5%4;?2 and sera. were transferred to cl ean tubes and
arvestedhyesiidipoentsgie: Blradis glarfisd seenifugagpnet by640 X 8ons sy, and sera

e SERGROMIEAUSLAN 10081 P g Sy A 0 S
(Biosaenipteamtiochd | uSimatlos CAN followihgy the agintfsatter ’rprétotdli S

assay in rats. [274] The Anti-inflammatory activity of
Examplaé0conpounds of this invention is determ ned

utillz adj i nduced art r|t|S|n rats. Briefly,
73] Fepal e @8 %@Jexﬁ SDEW“%FS ﬂaf*ngﬂéf? IyrAnherthrsiy.agssy in gts.
[274] ( Char | Bige Rhi-@iflantilbry 3@ty Fille A odhdd df@ﬁg ﬁg/eht'ibrng H@t@rmmed

for approximately 1 week prior to use. day 1,
utilizingpdiwvagt indpreediapheds iadatsn Brlafanerﬁmaleﬁprw Aawigyrats, welghmg 120-155

g (Ch:ﬂfe@ ﬁl%?l Htﬂﬁgt%ﬂ @%r)rgr'e %Qﬁm%o 4 Smuk,%foq é%l‘glélrl]l‘ga:‘t%%? g?ee}% gg?r to use. On

day 1 khé dregala Nsdarcﬂmjee'd:d tedbaetl yrin tre lBuplyomrm]l portiobiof d®,tail with 0.1 ml of

o min S 12 B L S A B et i e B b i
(lecoagm;tal @reerg& lllﬂ9mm9/9¢)%thbérwéﬁdi’adoﬁ o@iamgmml On day
foll owi ng the adm nistration of the conp

[275] am mal QN day & thelegitompompdsiireadmigistsresin Gl Véln}ﬁlauthreaglt fg day 18.

On da “{S‘l fdﬁ&\@l %Qﬁe Acfﬁ] [iRRS4doh o?fthe% uhd] aﬁ#ﬂ'galsf Wik V\% d a@ﬁmgal scores
ore of Oto 4 is ass to eac paw

are ob@mted 3 evaduatt‘hélemaeﬂlsits o€ hddntaam ﬂndtfeunmwsrmﬁmab ok ecars ofl®to 4 is

ass1gne } ﬁ%ﬁ%\%fah g% ga% g i qlel? ﬁép t&% %a%gl\é\lhﬂmg gcorl% 1sve,gr golyarthntlc animals
are sc6B& Ofted nb Enfwﬁ)dnl aaéliytslgﬁhs ¢ Btlling hﬂﬁi 1:&t1§esé ) fﬂfkfeaibbcla‘kléth@%ab of the small
met acar pophal angea met at ar sophal angea or la
joints ﬁiaﬁr?ﬂl@fagw%#amtacgmh@ang% me@me%oaoé@él?geam frgged Oggwmt/ carpus,
ankle/ﬁa?ﬁrsf da dimahene sbiaht whéﬁuh%mﬁflérﬁﬁaﬂ@rﬁw&hﬁﬁér‘(f@@ 2 rRoderate edema, 3
noder at e edena, 3 severe edenmm, and when very
severesemp.canddiewkenyeny pversgdema Wagptesdnt. The tanbl@ seated)0 wihen ng signs of
edema’ r%%%ro% tlgﬁ e%g DBse ean%?ﬁ 1n%c&l%ﬁ‘§&?‘io§@l§ soagﬁ %}ﬁgglat ]surroundlng
a lnj EC oh sites an ‘ie surroung I Ng
tissue bxlabm 911 ant ladidfmat, 237¢'heg lappregiemicly 2/4vdfetre tai prao xitten ireflagnedl /o4 exhibiting

of .the t was either infla r exhibitin .
nectoligsi pad ¢ PSR BV Ao Rl B DU S e gt ggma. Following
clinicA %6dr8d, HRISEYRFQrH &IOS 6P atQhe GHIBMBbia, TRt pRINIME to the tarsal joint. The

clinical scores, the hind paws are t'fansected at the

left angjrighghingd inW%laTeJ“(?ﬁheéFr@W%ﬁHYt ydmpeordegk sal joint. The
left and right hind paws are wei ghed individually, and
recorded. WD 2004/ 046152 PCT/ EP2003/ 012652




10

15

20

25

75 Examlp e 61 [276] This exanpl es denonstrates an
in vitro assay procedure for determ ning FGFR ki nase
WO pdviloidison. [ 277] To determ ne inhibition of MGE7RP2003/012652

activity, kinase assays were conducted using an 5 HTRF

(Honpgeneous Time Resol ved Fl uorescence) assay. This

assay is described in A J. Kolb et. al., Drug

Di scovery Today, 1998, 3(7) p 333. [278] Prior to

ki nase reaction, recombinant GST-tagged FGFR enzyme

was activated at roomtenperature for 1 hour in the
Exampledll] owi ng activation buffer: 100 nmM HEPES, pH 7.4, 50

276] ™ Ng{ds.ex 20 %@Mé}{%%@ate?%}ﬂm%?% g}goéé&uféf@hetéh{iﬁﬁg FGFR

activity assays were per
kmasemhibytmnopyl ene plates (Falcon) with a total voI ume of

o 93 5, ) BRSSP S0 AT L SR g
HTRF Wﬁ@bmlhe Reslakl Faucassssaxycey: SREE MTHiRhIsONES dreﬁmtbb@gl A.J.Kolb et.

rom100 Mto 128 &éSserlal dilution). The
al-,Dmal?ﬂa@welachqdw,t g*yp 4 done in the presence of 100

[278] My CI 2 ll?‘PgISco krﬁﬁsg reﬁctloh FQXBHE -ﬁantQ}§-T %ﬁ?ﬁgﬁlﬁgﬁ%&gg@ activated at

room teupeatimedr, 1 ll@;@r mfvélicmng e@m@mmwffer 1PONnMHER R PH 84,50 mM
2% BSA. The reaction was i ncubated

NaCl, iﬂm%l\d’é@io% % m nu es. To stop the FGFR reaction, 72

[279] L of Kawst katvityiaxdays @emgerfomasdsih @6vedl polypooeyl SE@Rtes (Falcon) with

s totl e o600 i EzoRes i agh o 6Ca0g BLuM 355y (ot LEEEYFELY),

1.5 nMEa%BLQ%FHE?ﬂ At tgﬁ%ox??&dr&%lh dde Jf%l aséé REncentatids rarditth from 100

reptavi i nal conc. ). After
uM to IIrBS(pMQIJ 53bridl ditutiem)l (The Ginawesti2dy assabnwﬁedmedn thetpgesence of 100 mM

e S Sl B2 BTt o PR Sy SRR v o

KDR sgp%ﬁ%lug&gp PSS 6] BoMAloPRuNB! FO Get 2T }!"'(IQ,,‘»}‘El 83 @wn for FGFR) and

sets of data, and ¢al cul at ed usi ng Excel
0. OZ%@&\ fTHetreangion ataalﬁcobaequat 30C for PO anitwtes. {To]_s{t()pdh@ F.&)reactlon 72

where a and b are_en nth pr.es
HL of Feactios i UHIEY %xsfeersﬁra&a ad Ptk oo 8RR Ty butter 20
mM EP@%'O an\fl gf f ﬁé 70 POYNES A RS HulledINd akti-p¥ dnkiBody (final cone.
'S e

hill constant of the conpound
2 nM)@d[100 a1 stiepavid@bFinaleaina 20 BV))h fiso mieng.r3atHloef sefutioa tas

transfepﬁgp ggplgch%try&qlﬁ d g A g §%@ég?)? % gpa%@r%%ﬁe Jﬁﬁtelfl&/ Jilthéll 5)‘6@? Ghona

Wallad v}e@d}tg @idepere active in the assay. Sel ected | C50

val ues are shown bel ow. WD 2004/ O46d1 ?
[280] pPCT/ EFCoumund Y65 yalues were determined from duplicate sets of data, and calculated
by using Excel and fitting data to equation Y=[(a-b)/{1+(X/c) 41+b, where a and b are enzyme
activity in the presence of no test inhibitor compound and an infinite amount of inhibitor test
compound, respectively, ¢ is the ICsp and d is the hill constant of the compound response. The ICso
value is the concentration of test compound that reduces by 50% the enzyme activity under the test
conditions described. Compounds of the invention were active in the assay. Selected ICso values

are shown below.



10

76 Cpd. No. 1C50 M5 0.18 6 0.24 7 0.32 Exanple 62
[281] This exanple illustrates the synthesis of
wQ JogA4dasDnophenyl ) - 1-met hyl -1 H-pyrim do- 5  PCT/EP2003/012652
[4,5-e][1, 3, 4] oxadi azi n-7-yl]-(3-nmet hanesul fi nyl phenyl
)am ne using the nethod descri bed under Schene 1. Br
[\ O/ I S\ NNNN NN I7g] H Step 1. preparation
of
5- br ono- 4- ( 1- net hyl hydr azi no) - 2-i net hyl t hi opyri m di ne.
NBr \ Br NNNH2 ~\S-N Cl \S N NNH2 10 [282] To
5-Bromp-4- (| - et hyl hydrazi no) - 2- et hyl t hi opyri m di ne
(ZL@I’F‘QBTQ 82. bGCnimM) Barrett, H W; Goodman, |;
Drtter—K—3- 1 chem Soc, 1948 70: 1753) in 180 nL
ofl “di chl or o- mgt ﬁane at| 0 C was added net hyl hydrazine
wWlth stirring|oAiter addition was conplete, the
resulting mxfure was stirred fromO Cto room
teﬂperature f P32 hours| By TLC the reaction was then
conptete—The mxturewas added to ethyl acetate and
washed with water twice, and finally WO 2004/ 046152
PCT/ EP2003/ 012652 77 washed with brine. The organic
ExampleshiPer was dried over magnesiumsul fate, filtered and
concentrat ed to give the product as a white solid (20

[281] gCI d (eéargél%)illusggt%gtel}%ﬁﬁ sfi)f Jfﬁg l(? %ro%?ﬁ%agﬂﬁwﬁ%w ﬂ;[—fpynmldo—

[4,5-¢][Te3, dlpkadiarth-2zi]d0 -methanesulﬁnylphenyl)amlne using the method described under

Scheme 1.

Br
QT
I
= N
~ N)\N N/
H |
Step 1: preparation of 5-bromo-4-(1-methylhydrazino)-2-methylthiopyrimidine.

Br _N \NH /IBr
~ )\/\/[ g )\ NH,

[282] To 5-Bromo-4-(1-methylhydrazino)-2-methylthiopyrimidine (19.798g, 82.66 mmol)
(Barrett, H.W.; Goodman, [; Ditter, K, J. Am. Chem. Soc, 1948 70:1753) in 180 mL of dichloro-

methane at 0 °C was added methyl hydrazine with stirring. After addition was complete, the

Oo=wn

resulting mixture was stirred from 0 °C to room temperature for 2 hours. By TLC the reaction was

then complete. The mixture was added to ethyl acetate and washed with water twice, and finally
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0 C Br xi~o Br BS NiNH2 S NO 5 [283] To
5- Brono- 4- (1- net hyl hydr azi no) - 2- net hyl t hi opyri m di ne
W@ 200288182 21.03 nmol ) and triethyl am ne (5. SPO/EPD0D012652
Eq) in dichloronmethane (100 nL) at OC was added
2- brono- benzoyl chloride (3 nL, 2.0 Eq), and the
resulting mxture was stirred fromOC to room
t enperature overni ght. By TLE the reaction was not
conpl ete, so additional 2-bronobenzoyl 10 chloride

&0., nL) s added and the m xture was stirred anot her
washe “ﬁgahfgl mﬁ% opgasic{335h Wndried Qyspmagnesyin spligteafilterpd and concentrated
to glv@ﬂhb%?od @téé’ﬁ'\iflﬁte%% il 0B $Ma ) +£§49zd by filtration,
with cold diethyl” ether ‘and then dried-to give
Step 2t Reepuiatipe of dfponabenzesc acidNi(ebomo- 2 nahdsulfoNiynind@ay-y])-N -
Preparati on of

methyék)(%g rom)phenyl )-1-nethyl -7-nmet hyl sul fanyl -1 Hpyrimd

o[ 4,5-eJ[1,3,4)- oxadiazine. Br NBr Br / N:~OIN S

Ni S N 15 [284] 2-Bron® oic acid N -(5-brono-2-

nmet hyl sul fanyl - pyri m di n-4-yl)-N -net hyI - hydrazi de

(3.0 g, 6.94 nmmol), trietk #'nine (9.7 inL, 10Eq)

oty
di net hylformangde (70 w sodi um _hydr.exi e (

g, 5 Eq)N rﬁxed t ogetker and heat jéf;hoc
hour._Thegn t e Xt ure—was—eool ed {

t enperatur Nruted with ethyl acetaté (1 ) and
washed vvith "20l/water (1 x 150 ni) fol | owed by Brine (1
x 150 nL) to provide 1 g of crude product. 'The crude

WO 2004/ 046152 PCT/ EP2003/ 012652 78 materjal was
[283] puri f | E@lSt%romp-ésﬂ-raeﬁhﬂhﬁdrem@r?atr@tjwablﬁpym@}qu (Ag38 8, 21203 mmol)

and trﬁth {ammhd ¢ nzglghlélgg‘leﬁe ; PI)OO%IE + 9% %?X&ded 2-bromo-

tate ‘n ekanes to give t It ompound as a
benzoy}nhﬂcmdp(@vdﬂr 2(0251]) angl, the (chidtihgmBaaE waSts’epedd,from 0°C to room
ar at

tempet 3 SLARIERD LT P 25T ALMETA:FRRpIeer 9 dgine) ppromobenzoy
chlori@y/ (0. TinUPivds adate@ dhd theInixthke was stirred another 4 hours. The reaction was

complete by TLC at this point. A white solid was collected by filtration, washed with cold diethyl

~ ~

ether and then dried to give the title compound as a white solid (7 g, (M+H)"=432).
Step 3. Preparation of 3-(2-bromophenyl)-1-methyl-7-methylsulfanyl-1H-pyrimido[4,5-e][1,3,4]-

oxadiazine.

Br
(50— OO
N l
\S/,\N/ T/ \S/kN/ IT/N
O

[284] 2-Bromobenzoic acid N’-(5-bromo-2- methylsulfanyl-pyrimidin-4-yl)-N’-methyl-
hydrazide (3.0 g, 6.94 mmol), triethylamine (9.7 mL, 1.0 Eq), dimethylformamide (70 mL) and
sodium hydroxide (1.4 g, 5 Eq) were mixed together and heated at 110°C for 1 hour. Then the
mixture was cooled to room temperature, diluted with ethyl acetate (1000 mL) and washed with

water (1 x 150 mL) followed by Brine (1 x 150 mL) to provide 1 g of crude product. - The crude
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materigl was puii
mesh) 3th 398 eMGthMatd inWRk
1 x25nm). T

5 oxadiazine. Br Br ::0 O N\\W~\ 41l NS NNN SN

i O [285]
w@2qo02/0Brienophenyl ) - 1- met hyl - 7- met hyl sul f anyl - 1PEPEPI00B/012652

o[ 4,5-€e][1, 3,4]oxadiazine ( 468 ng, 1.33 mmol) was

di ssolved in tetrahydrofuran (10 nL) with stirring at

0C, and a solution of Oxone (Aldrich, 2.016 g, 2.5

Eq) in water (10 nL) was add®d. The ni xture was

stirred from 10 OC to room tenperature overnight. The

next day the reaction was conplete as confirned b

bied hoiegh OIS chesonstp BFepha Syineretiog af e Gieh60 (230-400
in ¥Rkl s 2 (U Lo 48 it pElrk 8251 me

M+HpeghBsi um sul fate, filtered and concentrated to give

Step 4#3’,%}7%}@?'%6 g}i %g}?yor)r%tv%esnygi%girezgth;téelrs {ﬂ%/ne lg}-']gr;ft\/\étl?y(?yﬁle-ggyrg?%%g[ 4,5-e][1,3,4]-

€p

oxadidzBre( 2- br omophenyl ) - 1- et hyl -] H pyri m do[ 4, 5-eJ[1, 3,
4] oxadi azi n- 7yl ]-(3- 15 net hyl sul fanyl phenyl)am ne.
Br B O/ I U\ O NV ON NSNNN --\\;NSI i
N O [286] '
3-(2-Br om)phenyBIr '
do[ 4, 5-¢e] [1, 3, 4] '

n -

Yet hanesul fonyl -1 - met hyl - hH-

dadi azi ne (379_ngoi9 g

3- net hyINsu phenyl ame—(Aleri clay [ 3 N10 Eq)
wer e, nilkedlt ogqt her and heated with §firNi ng'gat 140C
for 1 %ouN ANter TLC analysis confirmed that Ithe 20

reacti on was &on‘pl ete, it was cooled to room
tenperature. Purification was by flash colum WO

(285] 2004/ 046 LR2 el R 003 Q1 2635my 148 fanyl- 1H-pyrimido[4,5-¢][ 1,3 4]Joxadiazine
(468 mg, 1.33 mmol) was dissolved in tetrahydrofuran (10 mL) with stirring at 0°C, and a solution
of Oxone (Aldrich, 2.016 g, 2.5 Eq) in water (10 mL) was added. The mixture was stirred from
0°C to room temperature overnight. The next day the reaction was complete as confirmed by TLC.
The mixture was added to ethyl acetate (85 mL) and washed with water (3 % 25 mL) followed by
Brine (1 x 25 mL). The ethyl acetate layer was dried over magnesium sulfate, filtered and
concentrated to give the title compound as a slightly yellow powder (489 mg, (M-+H)"=384).

Step 5. Preparation of [3-(2-bromophenyl)-1-methyl-1H-pyrimido[4,5-e][1,3,4]oxadiazin-7-yl]-(3-
methylsulfanyl-phenyl)amine.

Br Br
O
o QQ S & Y\u S
0] I/I | ~ .. N
W\ — N
\S/‘\N Nig S N N T

Il

4 I

[286] 3-(2-Bromophenyl)-7-methanesulfonyl-1-methyl-1H-pyrimido[4,5-e][1,3,4]-
oxadiazine (379 mg, 0.99 mmol) and 3-methylsulfanyl-phenylamine (Aldrich, 1.342 g, 10 Eq) were
mixed together and heated with stirring at 140°C for 1 hour. After TLC analysis confirmed that the

reaction was complete, it was cooled to room temperature. Purification was by flash column
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chromat ography on Silica Gel 60, eluting first with 5%
ethyl acetate in hexanes (to renove the aniline),
wo b@a/owilsh 50% et hyl acetate in hexanes, and fPECHEP3003/012652
wi th 2% net hanol in dichloronethane to give the title
conmpound as a slightly yellow solid (109 ng,
(M+H) +=443). Step 6. Preparation of
[ 3- (2- bronophenyl ) - 1- et hyl P pyrimdo[4, 5-eJ[1, 3,
4] oxadi azin-7 yl J-(3- 5 nzethanesul JI nyl phenyl)am ne
Br Br. ~NCO\ 1l OVI iNSHN'N Il HNO [287]
chrompiggyaphy, o ailisa 161,69, chuting gy with-b Byeth vhpertgta imsheapiies (®, rahove the
aniline§ 4HERF R 'Sa%yétﬁyl(ag’e'tﬁ@ti{’l}(éxhne%%ﬁdefméh' W?&?% efHahdlq glézg%romethane
, 0.25 mmol )" was taken up’ In tet?’ahy rofuran (5.
to givg%}: titla pempoundak atslightlyofel low soléd (LAP drg, (H:H) 5348y, 1. 04
Eq) in water (2.5 nL) was added dropwi se with stirring

a ! ey 60. m-hutes,, t,he ,. .
step o7 yebBhan oL RLorhigb RS LBl PP e Y 8 a7
methapatdBlylepliey)])aciet at e and water, and the m xture

partitioned and the | ayers separated. Then the

organic | ayer was wgshed with additional water 2X, and

finally washed with b 2. The ethyl acetate | ager

was drigd_ov « sul fate, filtered and

conchLm ive the crude prodye Thiy 2

pur N et-bynpreparna ive"I'L'C,_ETut\in h _80%let fy!

acetate in Hexanesl to give the titie 15ﬁcor?bou‘]‘1d (66

nmg, (M+H) +=460). Exanple 63 [288] oThis exanple

illustrates a nmethod for producing

[ 3- (2-f3r@r &= Vi i d3v4 b1 Sk L v11-3- i}
2871 2 ] TP ERS D kAR A i T3 i - methyl
sulfanBrpl@n@))-aminedi 09 igN0.25 mmeol) wad takén up i8'tetraljydrofiryn .5 8L and a

solutiol}|1 ol}l Oxone (Aldrich, 158 mg, 1.04 Eq) in water (2.5 mL) was added dropwise with stirring at

0°C. After stirring at 0°C for 60 minutes, the reaction was complete. To the reaction mixture was
added ethyl acetate and water, and the mixture partitioned and the layers separated. Then the
organic layer was washed with additional water 2X, and finally washed with brine. The ethyl
acetate layer was dried over magnesium sulfate, filtered and concentrated to give the crude product.
This was purified by preparative TLC, eluting with 50% ethyl acetate in hexanes to give the title
compound (66 mg, (M+H)=460).

Example 63

[288] This example illustrates a method for producing [3-(2-bromophenyl)-1-methyl-1H-
pyrimido[4,5-€][1,3,4]oxadiazin-7-yl]-(4-morpholin-4-yl-phenyl)amine.

Br
Br
0 I J 9
o e
N - —_
§ N ‘Tl ﬁ)\N/ T/N

O
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11 O 1 H N WO 2004/ 046152 PCT/ EP2003/ 012652 80 [289]
3-(2-Bronophenyl ) - 7- met hanesul fonyl -1 -nmet hyl -1 H pyrim
walojo4/0%6163 [ 1, 3, 4] - oxadi azi ne (108 ng, 0.28 mMmeCI/ER2VA3/012652

N- (4- am nophenyl ) nor phol i ne (Al drich, 265 ng, 5.3 EQq)
were m xed together and heated at 140C for 1 hour. The

m xture was then cooled to room tenperature and the
crude product purified by pfBparative TLC, eluting

W|th 50% et hyl acetate in 5 hexanes to glve the title

conmpound as a slightly yell ow ?owder (76
289] (W H) 3:(4@pmopmgﬂ-@e®4nq82@@]y el dpydmidol4,S-e][1,3,41-

far,
ovadiopt M3, BTG AR g SHATREY Mqppoine Aldfich, 265 . 32 B0
were nilxédl téaxadnd heated7at U ( #r inboyod Glhiemidtuyd wastbery Eqodedd tn eoom
temper?t@reto @gﬂie grucci)e ggd{mt ’1\3|u1\°1ﬁé<{ By~pre;|>al>lat%|/e TLI}IJ Ciuti’r\lng\l th%H"/I\Ietﬁlyl acc)etate in
hexaned 1§ givB tHI & OHPBRRTNL o) slightieididnasswdet (hngl (VEHJTERSDH- p
exanyrlgliV do[ 4, 5- eﬁ? , 3, 4] léoﬁ%l azi ne (1(6”51%S rrgf 0. 26 nmol )
and N-(4-am nophenyl ) nor pholine (Al drich, 811 ngy, 10.0

Exampie®4 were ni xed toget her and heated at 135C for 3.5
hours. By TLC, the reaction was then conplete, and

[290] t he reagd L@mprd 1nhufa@es\aaﬁetﬁ&pﬂoﬁgmt1@cm@ngeamambﬁtphmeﬂ) 1-methyl-
The crude product was fJurI fie preparative TLC,
4

1H-pysmigo[h§-elil st gombaginy éé’é@%ﬁ’]@lﬁnrﬁ HephgnEldamige.qi ve t he
title conpound as a 15 yeI I ow sh powder (148 ny,

(MrH) +=471, mp, = 192. 3 O . WD 2004/ 046¢
PCT/ EP2003/ 012 CLAI MED IS 1 1.
corrpound of tBe f Ia \©\ /\/E

[291] 3-(2,6-Dichlorophenyl)-7-methanesulfinyl-1-methyl-1 H-pyrimido[4,5-¢][ 1,3,4]-

O_

oxadiazine (166 mg, 0.46 mmol) and N-(4-aminophenyl)morpholine (Aldrich, 811 mg, 10.0 Eq)
were mixed together and heated at 135°C for 3.5 hours. By TLC, the reaction was then complete,
and the reaction mixture was cooled to room temperature. The crude product was purified by

preparative TLC, eluting with 50% ethyl acetate in hexanes to give the title compound as a

yellowish powder (148 mg, (M+H)"=471, m.p. = 192.2-200.3 °C).
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X~---Ar RO NNNN 2RR3 31 4o0r a
phar maceutically acceptable salt thereof, 5 wherein 6

wRlms4d1ydr ogen or al kyl; 7 R2 is al kyl, hal oaP®IEP2003/012652

aryl, aral kyl, heteroaryl, heteroaral kyl, cycl oal kyl,
8 cycl oal kyl al kyl, heteroal kyl substituted cycl oal kyl,
het er osubstituted 9 cycloalkg het er oal kyl ,

cyanoal kyl, heterocyclyl erocyclylalkyl, or -Yl-

WHA@ ﬁ%%ﬁ l;Rll (where Y1 and Y2 are independently
or an 11 al kyl ene group and R11 is

hydr ogen, al kyl, hal oal kyl, hydroxy, al koxy, 12

am no,1. nongaddmpoand ofxheforgiuka Kyl ami no); 13 R3 is

hydr ogen, al kyl, cycloal kyl, c¢yclqgal kyl al kyl ,

het er osubst i t ut ed cyclo 4§ﬁ: ‘hgperocyclyl, aryl,

ar al kyl , hal oal kyl 09 ky cyanoal kyl ,

-alkylene- 15 ( C» (mﬁereJRA i's hydrogen al kyl ,

hydr oxy, al koxy, an1nog 16 n&poalkylanlno or

di al kyl am no), or acyl; 17 Arl is aryl; 18 X1 is O,

NRS or S, where-R5 is hydrogken or alkyl; and 19 X2 is
where R6 is hydrogen or

a bond, O, NRG, S ar CH2
Oraphgm%yﬁ#waﬁy2¢wﬁﬁhhé§ﬁﬁﬁﬁﬁé according to Claim1 of the
whereithormula: X Art RN NNN2 R2Z R3 1 3. The conpound

according to daim1l or 2, wherein X1 is O 1 4. The
corrpo%dsh)&f@ge@lqli lkyb anyone of Clains 1-3, wherein RL

i's hyqrqgeny WR.ARA4491 641, Helth ERAORBLOMIRTE cydalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, or -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);

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloalkyl,
heterocyelyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—
C(=O)~R4 (where R* is hydrogen, alkyl, hydroxy, alkoxy, amino,
monoalkylamino or dialkylamino), or acyl;

Ar' is aryl;

X' is O, NR® or S, where R’ is hydrogen or alkyl; and

X% is a bond, O, NRS, S or CH,, where R® is hydrogen or alkyl.

2. The compound according to Claim 1 of the formula:

X A
AN
R\ i/IFNr
NTONT N
R’ &

3. The compound according to Claim 1 or 2, wherein X!is O.

4, The compound according to anyone of Claims 1-3, wherein R! is hydrogen.
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1 5. The conpound according to anyone of Clainms 1- 4,
wherein R3 is hydrogen, 2 alkyl, aryl, cycloal kyl,
whedoeneayrl yl , heterosubstituted cycl oal kyl orPCT/EP2003/012652

het eroal kyl. 1 6. The conpound accordi ng to anyone of

Cainms 1- 5, wherein R3 is alkyl, 2 heterocyclyl,

het erosubstituted cycl oal kyl heteroal kyl. 3 4 7.

The conpound according to an§§ne of Clains 1-6,

wherein R3 is alkyl. 1 8. The conpound accordlng to

anyonesof al k . 23,

cyel oaIS " ’Gll“ﬁée ¢ elfkgg% Fé@aﬁfnﬁ%{g a'lrl‘)goﬂ of I&%l 4, \w‘xérem?R is hydrogen
alkyl, eyad4 eyalorikyl, hiietoeydpl §1¢temsuhat1mte.d cyclfalkihe heﬁmﬂ@md

according to anyone of Clains 1-8, wherein R2 is

optionglly ¢ hen .10.. The | )

conpo uﬁd ac c%er %’“ﬁ’%{l{l%ycac %ﬂé to(f‘%y?ﬂeﬁfﬁianf-s d: g}h‘@]i‘eé?lﬂ R&js alkyl,
heterocgclgl, hatesdsiiitedl ophlemlkm ordleteydalityil.ophenyl ,

al kyl sul fi nyl phenyl, al kyl sul fonyl phenyl, phenyl,

hal ophenyl, 6 hydroxyphenyl, acyl phenyl, cyanophenyl,

al koxygar bOIhé'cBﬂ@BvYﬂd aceérd )$ Qla?@}‘allms N6/ wherein R3 is alkyl.

alkylcarboxanldophenyl N, ylcarboxanlg ophenyl,

alkyls | f onyl oxyphenyl, 8 carbanoylphen

N- al ky carb I“}ﬂ‘?lé ‘I‘Ccélidn?ﬂ WEY‘&!GWC&%M drioyihgteimiyd is heteroalkyl,
cycloalidyl, HEh& HeRLLAGGREA i ms 1-10,
Yoo ﬁy elnoﬁggp Zsheterocgai Bﬁengﬁﬁwg' gafthlophenyl

alkylsulfln | phenyl , alkylsulfonylphenyl phenyl or_ 3

hal oph&ny| . The CPEPOWC@QWQ anypaeef flaigs i &, amyeieRbis optionally

bstifdk -11, wherein Arl is 2 2 hal ophenyl,

Sus}4~%g#%p enyl, 2, 4-di hal ophenyl, 2,6-dihalopheny|,

2- alkylphenyl 1- alkoxyphenyl 2 3 al koxyphenyl ,

4- al koxphe 3, 5-dj al k . , .
2 hat ofG- ol B Binaingl sp S50 Gk of Chim 1-Sgvberein K7 i
heteroﬁ&dlﬁb@@ﬁﬁ AYdylthibpHehyl, 'ﬁ\ll%&glﬂ"ﬁnxér 1'319}1 éllg}gﬁﬂfoﬁyl?ﬁeny? ph@dylBhalophenyl,

npound of anyone

hydromﬁwécaémpﬂi@wu cyam@pxleﬁék@yéa@b@rmlmyl vmiacz@omkaﬂn@ms,zN-
alkylcEﬂéﬁEgQ@% AR m%;l C?n%? #?édﬁgg%g%ﬂngﬁﬁ[foﬁylggﬁpﬁl%la

carbara@mplmnsh & alhgcztrbaraosﬂphangmr N,N-dielsglcabaimogihhdnykat nent ,
an effective amobunt of a conpound of anyone

9

11.  The compound according to anyone of Claims 1-10, wherein R? is
heterocyclylphenyl, alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl or
halophenyl.

12.  The compound according to anyone of Claims 1-11, wherein Ar' is 2-
halophenyl, 4-halophenyl, 2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl, 1-alkoxyphenyl, 2-
alkoxyphenyl, 4-alkoxphenyl, 3,5-dialkoxyphenyl, 2-halo-5-alkoxyphenyl or 2-dialkylamino-6-
fluorophenyl.

13. A composition comprising;
(a) a compound of anyone of Claims 1-12; and

(b)  apharmaceutically acceptable excipient.
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13
14

15
16

17
18
19
20

3 of Aains 1-12. 1 15. The nmethod of O aim 14,
wherein the p38 nedi ated disorder is arthritis, 2
w@e@hnidsdi sease, inflammatory bowel di sease, BCUEP2003/012652

respiratory distress syndrone, or chronic 3

obstructive pul nonary di sease. 1 16. The net hod of

Claim 14, wherein the p38 n& i ated disorder is

Al zheiner's 2 disease. 3 > A nethod for treating an

FGFR ki nase nedi ated di sorder conprising 4

adm nihgteri bent ch ot nt, ..

an et thct 1 o arehl A b At B SR B lhoriing
adminigibEmgob-phAent6n nded ol suchhtecatmednicah efifectteainmuh?ofsh@mgionnd of anyone
okadthﬁ-FGFR ki nase nedi ated disorder is 8

£y éV%scler03|s, restenosis or cancer. 9 10 19. The

use of a conmpound as clained in anyone of Clains 1-12

for the 11Théepdodif Qhimfl4awheelin e mastmédisted Bigorder is arthritis,

Jfreatnent of a disorger as specified i.n 12 anyone of
Crohn’gligpase, idanymaigry pasyel disgaseradytt feskiratgry disikfepyrdppme, or chronic
obstrucli®8 phildlonar}3iklse. A Process for producing a conmpound as

claimed in anyone of Cains 1-12 14 said process

conprising the steps of contacting a conpound of the )

for null&: ~ Theymethrd oRClyimm)l 4, whersin the PW%@tﬁd digorslgs ig dlzheimer’s
diseasecompound of the formula R RZNH, 17 wherein 18 Rl is

hydrogen or alkyl; 19 R2 is al kyl, hal oal kyl, aryl,

ar al ky7., hatmestiak fpt {redimgen F&TR kydse nedeltaladisorder cBMprising

cycl oal kyl a]l kyl , .het er oal kyl substjituted cycloal kyl.

ot e os sl Gl SEi e sttt ErfSh BisEkve gpountof

compound of anyone of Claim 1-12.

18. The method of Claim 17 wherein the FGER kinase mediated disorder is

atherosclerosis, restenosis or cancer.

19.  The use of a compound as claimed in anyone of Claims 1-12 for the
preparation of a medicament for the treatment of a disorder as specified in

anyone of Claims 14-18 or for the treatment of cancer in general.

20. A process for producing a compound as claimed in anyone of Claims 1-12
said process comprising the steps of contacting a compound of the formula:

N XH/XZ\ Al
R! ji/:[N,‘N
ks

“S(0), N

with an amine compound of the formula R'R*NH,
wherein
R! is hydrogen or alkyl;
R? is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted



21
22
23
24
25
26
27
28
29
30
31
32
33

21 cycl oal kyl, heteroal kyl, cyanoal kyl, heterocyclyl,
het erocycl yl al kyl or -Y1- 22 C(O-Y2 -R 1 (where Y

w@ra4¥®»152 € | ndependent |y either absent or an PGI/EP2003/012652

al kyl ene group and R' is hydrogen, alkyl, hal oal kyl,
hydr oxy, al koxy, 24 am no, nonoal kyl am no or

di al kylam no); 25 R3 is hydrogen, alkyl, cycloal kyl,
cycl oal kyl al kyl , heterocycl§ aryl, aral kyl, 26

hal oal kyl
(\(;\lhg?e é4 Ii}?@{)&’;}l l}(%oaé ycgfgﬁoa:lkﬂshhegeg%gyc% 31 %Bgcg&clo?alkyl or-Y'-
ami 1o, monGAKY? ad vauae Yd hﬁ Kb Mcapindeay Bthoaibdeit 2

Arl is aryl; 30 X1 |s(£§ or S, ﬂgeﬁe R is
hydr ogen of k?élleﬂ?gmu% jn @r%ﬁdal padkyldugroxg-plkoxy,
where R6 i &nﬁ%dfngﬂ&ﬂ'k £mﬁb léﬁ/lilialkyﬁgnlﬁ‘o)L s an integer
fromO,to 2; and is an al ﬁlﬁ%rou 21. A

Y.

conrpands lyiragee, @@ﬂmylch)alkvl 2ydlgal yINh@Iopyolsl, auyl, Ralkyl,
| whereinyflig loh?této?li%{/lkéfangiﬁkilz reﬁ'1¥ g%ﬁ?——*qgf—%kYWhere R*is

cycl oal kyl cyc 0

aral kyl , hﬁdm@nl,(yllkyl hgdrexyg alkdsyy, antiy@ haloklkllamino or dialkylamino)
-alkylene- =Q)-R4 (where R4 is hydrogen, alkyl,

hydr oxy, aPé%&i, am no, nonoal kyl am no or

di al kwregiang) or acyl; R7 is alkyl; Arl is aryl; Xl

is 0, NRS or S where R5 is hydrogen or al kyl; and X2

is a FontD, BR’ N, WisroR® ishzdrogeeerelld: i s hydr ogen or

al kyl X?is a bond, O, NRS, S or CH,, where R® is hydrogen or alkyl;
n is an integer from O to 2; and

R’ is an alkyl group.

21. A compound of the Formula:

wherein

nis 0, 1, or2;

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, —z:11kylene—C(=O)~R4 (where R” is
hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino)
or acyl; Y

R’ is alkyl;

Ar' is aryl;

X! is O, NR® or S, where R® is hydrogen or alkyl; and

Xisa bond, O, NR6, O or CH,, where RSis hydrogen or alkyl.

22.  The compound of claim 10, wherein R? is methyl.



22. The conpound of claim 10, wherein R3 is nethyl. WO

2004/ 046152 PCT/ EP2003/ 012652 85 23. The conpound of
w@b@umd®, wherein R2 is 4-(norpholin-4-yl) phePyi/EP20831012652

The conpound of claim 23, wherein Arl is

2- bronophenyl . 25. The conpound of cl aim 23, wherein

Arl is 2,6-dichlorophenyl. 26. The conpound of claim

22, wherein R2 is 3-nethyl Sl fi nyl phenyl . 27. The

compoynd g} ehAbAnA%e MBERS herlih RE $s ALRSBIORNE W brieny1,
24,  The compound of claim 23, wherein Ar’ is 2-bromophenyl.
25.  The compound of claim 23, wherein Ar’ is 2,6-dichlorophenyl.
26.  The compound of claim 22, wherein R? is 3-methylsulfinylphenyl.

27.  The compound of claim 26, wherein Ar’ is 2-bromophenyl.



