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[01] The present invention relates to
"Vog&ﬂﬁhap?yrln1dlnes a process for their ”Hnuﬁﬁﬁhﬂ@ﬁmmlmﬁz
conpositions, conprising the sanme, and net hods for
using the sane. In particular, the present invention
relates to pyrimdo[4, 5-e]oxadi azines. [02] Protein
ki nases are a class of proteins (enzynes) that
regul ate a variety of cellular functions. This is
acconpl-i shed by the phosphoryl ation 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 activity of the protein
ki nase refers to t he])i@ﬁgogtyrmii@jmeghe ki nase 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.
Phosphoryl ati on of a substrate occurs at the
[o1] acti V’Ph&%rb@n@fnv@tﬂih&&l@te@ tckdhﬁﬂﬁ@pyr{n@&]neé[)arpmaemafokﬂﬁﬂmufacture,
are a subset of protein kinases that catal yze th
composifieansPEprigts thesame.nfeAtods hysg R Bcada hEicHar, the present
1nvenu$ﬂ'fbﬁtbgslf@gﬁ-]ﬁ?h@5 )é]b §d119£né'ses' dues on protein

strat ese |nases play an inportant part in

[02] the pPojEmkinkes awfa cgas@wtf profieing @nzml@h tiat regalateciceripyrpf cellular

| .eads t .er a N
functm%sn21I 1@ pSgomD she{é&:@] tﬁigﬁosgﬁorxﬁ on o# spb Cl%a% cﬁéc?o dnﬁﬁrb%{h
substrafe@f&sﬂ&n % IGohfandtivias aldraiioresfohs hfblsilrﬂé pontant Whé aetfemational

ave been_recqgni zed, as, j.npor.t.ant

change (mAibiel ST SHED BT SUBHESICS - G O JREieg e oot bidiRg parters.
The e O RG & thCBlokein Rihast Igfé%l. doltfe R A4EfcH 8 kilaghadds phosphate

inity receptors, one of which is the kinase insert
groups dnmbsmt@nlt amnbmgxeasetceépfcm ex{ElR) by dessmining dgmpupt ofa substrate

that is cgﬁ%‘?eﬁ écl‘) FQTOdElgI als acf\Erf/c'RSo-n é)ﬁg% Ph?iﬁjh %&%&P o’fg:@%%e\{)%&ﬁ at the

active-§i@@ERbANteift KGRR).. Solid tunors depend upon the

formation of new bl ood vessel s (an enes
[03]  Accor EViogng Kinases it suose ﬁ’fqtﬁﬁg‘?:lé‘g 5‘8’5?% ak'éﬁleabﬁ’g t%ﬁ)?{ the
termind] Elgcssphzﬂé &f J&ﬁgsn‘ﬁé {PhdPHBal HOW SR Iﬁﬂéﬁcstdh@ﬂ&éiﬁ%bﬁﬂtes These

hus sl ow down or prevent angl ogeni si s,
kinasesydaf anl maogémtmﬂmn theerpreasieon ofarowndagipetgnad H@S&F@%lthﬁ leads to

B e R

{041 PCT/ ER2083AQ2 6hbla2t £0%}h fBrtve (FGomdivasdulan asdxhelial g growth factor
(VEG EI) gac.:\lg%%gn ;cht) oqmzeergi aasl%nb(\)/r%}n% (Ijne&a grs? l) tu%nlo? %Iso%oté%g%ogenesmh VEGF
activates endothelial cells by signaling through two high affinity receptors, one of which is the
kinase insert domain{containing receptor (IGjR).‘ 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

) turnors. 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
phoryl ati on. One group of MAP kinases is t <
‘”§§ﬁ§@§9%¥oup whi ch includes various isoforns eF%%&Bmiﬂbz
p38a, p39(3,-p38y and p388). 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. [061 More inportantly, the
products of the p38 phosphoryl ati on have been shown to
medi ate the production of inflammatory cytokines,
including TNF and IL- 1, and cycl ooxygenase-2. Each
[05) Of thesgnd YNk Re3sAa5IREER 1 SR abEA O LRINMABOUF A P) which is a
di sease states and conditions. For exXanple, TNF-a I5s
familypobyrebig-ficecprdoguinetirgoningdainabss that agitvate/dtie dubrbnatss Py dual

‘ _ r gphages. excesshve,of._unregqul ated. :
phossRRARET CRORAERIoCALRY KEERETT I Palph AR EhEH nldep oo
. isoforil(@ gl, P38)@39PABEBANETHSY. Dhe FIRQURMErEl rahddibib s phosphorylating

More recently, inhibition of TNF production has been

 and acffygiipg transcTipiins fvienas HePier ekt lenasen aptharertherngatuss actsfated by

e

[06] i npl i cMcedimporiantinlthd produtts oitbs p3udivspieridktion havielbaensawn to

el 3o A5 SR e R S S reoonysese 2
Bach 6H1B¥seytokirky haymega hraylidates if EMBrouy @ikdacebths 208 t@Kitions. For
virus (VZV), Epstein-Barr virus, human herpes virus-6
exampley NBY s jg girtokinserqssod prigarily bypriivejcd menpgtes 2and macrophages. Its
N b A R A
pathoperedis of chebyatmdd arttattie d Muyecoyitbs inhkitdtiorac TR pyeiecticerias been shown

l.ays, a ..raole.ip nman t hophysi ol ogi.cal responses. .
to b bR g e dreat o P At et She it SRS Sigeagp, multiple
sclerdR@nN@dnasaepti on. [09] Additionally, the involvenent of

p38 has been inplicated in stroke, Al zheiner's

[07} di seasdNfowsalsabesr implisated imgral Fifertipns, sagh sdiibh dfjuenza virus, and

.- | ' ARk L; RS i & virus fype- -
SN B ST ARS 1 BR-SG0 g e -

cytorfebBlbvirhe( NI}, biaticaiin-zoftet YiesdVayD isteis Basr vimbi intandwipes virus-6

] SR e T G4 R R PRy 5P TS (o Sk a hepiypliss =

thinoMR AR BN EIRRPCT/ MD03/ 012652 3 [11] There are

several exanples of synthetic inhibitors for varjous . '
193] prot ei wikilprhsds-1 is prodiced by activaied monocytes and macrophages, and plays a -

role in many pathophysiological responses including rheumatoid arthritis, fever and reduction of
bone resorption. X _
{69} Additionally, the involvement of p38 has been implicated in stroke, Alzheimer’s

disease, bsteoarthritis, Tung injury, septic shock, angiogenesis, dermatitis, psoriasis and atopic
dermatitis. J. Exp. Opin. Ther. Patents, (2000) 10(1).

f10] The inhibition of these cytokines by inhibition of the pSS kinase is of benefitin”

controlling, redﬁc_ing and alleviating many of these discase states.




Typi cal Iy, kinase inhibitors block the phosphoryl ation
of substrates by tightly interacting with the protein
- KdaRas, TP binding site (or "active S|te")
Wd&é’ﬁgiﬁ and Hennequin L. F. et. al. . é%‘@oosmlzﬁaz
- 2002, 45, 1300. Several of these conpounds |nh|b|t

multiple targets. See al so, PCT Publication Nos. WO
99/ 61444, WD 02/ 18380, and WD 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 FGF and KDR kihases for treating one or
nore types of solid tunors. It is particularly
desirable to provide inhibitors that are selective for

[11] FGF aﬂﬁereﬁ&%ev&%l etidpWstof sj8haRfilibiwraldr Wal@sipragindiises.
pot ent.i al _cancom t ant %QX|C|t and ot her

Typicalih ety DhititoEprk baphesniowhibien Ay bpaAteohy aginteracting with the
protem'lﬁt!i'sphtﬂ’%dm% Lit F“écﬁﬁ&ﬁ%es) ﬂeE W 9@)’2@&% AR Berknb@lin L. F. et. al., J.

such 1 nhi bi possess advant ageous
Med. Cherna?del?, dbi 1300y Spr@'ﬂIdf dwse fagjounds whditasptiple tagets. hgee also, PCT

Publicdlip MR WEETAADRS QA L5, SOMRRMIR78PLAIPR! B Ko, 6,150,373;

[12] Pphar nBeule tetycondsentabt ensddl for ¢dngrorads thaﬂwr efifevtiRt in inhibiting
the catzg}?tgqhqggqg%g gggrg]r:egg]!p;gsles H%Ri% | Slg?%l%%é Fm({] %b%ﬁg% sRi,:f‘m tr)f/:atmg one Or more
types of ¥Rk Al #YhrichRig H@ﬁaﬁél 18 PRY1d ! ikiBRors et SR lskittive for FGT and -

heterosubstituted cycloal kyl, heteroal kyl,

KDR. Sylamfaﬂywpamhlétﬂéy desyred Jue toharogansalongomaitiny foxicy.awfl other
[ ﬁ@g? t

undes1ra 1e cH{nphcatlons {h\é\tﬁ% ?goxé)wg?%mu g&gﬁéﬁ@:ﬁﬂ?ﬁ’ 7 %g é% 1’3 fﬂ'e%}%le that
such mﬁibkt)zﬁfsl a&d&?io@ﬁiskydvmlﬂggﬂilus blib,avza]abﬂﬁxy/profm _n(ﬁ,

nonoal kyl am no qr. dia am.no) ;. IS rogen
(3] o kyl o 5asBaTte) fae Tegep avmr’%%wrég TR CL RO the
:hnndgycloalkyl heterocyclyl aryl, aral kyl, hal oal kyl,

heteroalkyl cyanoal kyl , -alkylene WO 20041046152

PCT/ EP2003/ 012652 4 ( R4 is hydrogen,
al kyl, hydroxy, alkqu /@p1$o~§ﬁ*%ﬁﬁh

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 s _

| 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, monealkylamino or dialkylamino) ; '

R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloé.lkyl,
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—




nonoal kyl am no or dial kyl am no), or acyl; Ar' is aryl;
X is 0, NR5, or S, where R5 is hydrogen or alkyl; and
X2 is a bond, 0, NR6, S or CH2, where R6 is hydrogen
W0 2400446152 [13a] I n anot her aspect, there is prBQT@@a‘mmuﬁﬂ
a conposition conprising: (a) a conmpound as defined
above; and (b) a pharmaceutically acceptable

exci pient. [13b] In yet another aspect, there is

provi ded the use of a conpound as defined above for
the preparation of a nedicament for the treatnent of a
p38 MAP ki nase nedi ated di sorder or an FGFR ki nase
nmedi at ed di sorder or for the tQFatnent of cancer in
general. [13c] In still another® aspect, there is
provided a process for producing a conpound as

defi ned above d. pr | e steps
containing a %ﬁb’iﬁdﬁﬁ’hﬁﬁoﬁﬂé?’?gﬁ” &ﬁ(yp%yéﬁm%alﬁg’gi gjrino,
NON wi th an aféddgikgRARAMS:ficylahfind wﬂé&la RIRZNH,

wher ei n RI I's hydrogen or allcyl; i s al kyl,

hal oal | y&t' ig#tyh | aral kyl - heteroaryl, heteroaral kyl ,

cycl oal ﬂmqﬁwl z§ &%le?éﬁyeé‘y%%%g%8€41%1 %H#)st i t ut ed

cycl oal kyl et ef ostibst i t ut
het er oal)ﬁalsabomhﬁbmﬂfys or AL ewbhery ®° ys% hydrogen or alkyl.
heterocyclyial kyl or -Y -C(0)-Y 2 -R" (where Y' and.

Y2 are i ndependent ly. ei ther %ﬁ ent or .an al kyl ene
(138hr oup afeanetheraspachdhgganprony 3?001?8%3?@(9‘?“1?%%& ‘oxy,
al koxy, 91 E1 A= lye Kalo) di al kylam no); 5 R
IS hydr(@en, §cyfgllf ogbgye cé&lgycl oal kyl al kyl ,
het er ocyiel Q/phmayduncdbaadcyﬂ;tablhakagiehyl het er oal kyl ,
cyanoal I cyl, -allrylene-C(=0) -R (where R is hydrogen,
{1363l kyl , My yetamwher adpleaxwreanbm,ldemnea&d«;ﬂ aasvntpouad as defined above
di al kyl l; Art
for th(!: Srepgrag(r)rrli Q? a m%[ilcgr%)ént for the tgegtn?ent of a p38 MAP kinase mediated disorder

 or an FGFR kinase mediated disorder or for the treatment of cancer in general.

[13¢] In still another aspect, there is provided a process for producing a compound as

defined above in said process comprising the steps of containing a compound of the formula:

/ﬁ/

3(0)
R
with an amine compound of the formula R’ RzNH,l
wherein '
R'is hydrogen or alkyl;
R? is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
| cycloalkylalkyl, hetcroalkylsubstitut:ed cycloalkyl, heterosubstituted




X1 is 0, NR5 or S, where R5 is hydrogen or al kyl; 10

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

or alkyl; nis an integer fromO to 2; and R

al kyl group, [13d] In yet another aspect, there is
provi ded a conpound of the Forpnmula t 2 7~ Ar'

RS DI~N-NR (1) 15 wherein'nis 0, 1, or 2; R3is
hydr ogen, al kyl, cycl oal kyl, cycloallcylal yl,
heterocyclyl, aryl, aral kyl, hal oal kyl, heteroal kyl,

cyamhvlalkyi hetesalkyl, eﬁwweﬂ&dcwﬁﬂ&tﬁéwcﬁdﬂk}d begEhC(O) -y -RH

Lk K i,
d| a yf{\?qnda:ﬁ@))% 5 ’g‘g pent, 5’6@3&1[}}0 Hrl]‘g‘% % Gﬂe,ggouzg LR s

X h@@enmlwﬁmwmmmmwmgmnoxwhmo orand
0, NR6, 0 or CH2, where R6 is hydrogen

aI Wlih t he
5 R7 reh pgqmlérﬂynmb
[ 1 13retddrihy

7 met hanesul fonyl
adlR¥y-aniapgnaeatinfamin

As‘u i @y

% B

10
ag
" coRgod

Rrredlaatatld*lg:ynuphe pro-
TNF and 1L-1 as well

3£1|cl)%§ﬁyl

X’br mmndmmﬁ&rmgmmﬁmhﬁﬁg@i
hisBetdeoth B pie®
1AL} &° 6% for the treatnent of di seases

rovi so t hat
ticptiealklalkil heperbepiclid afl, Halkj, haloalkyl,
Lo Whea%{‘ S LYPET 2T fro

o or dialkylamino) or acyl

-1, 3-di phenyI-IH-pyrlmdo[4 5- e][l 3, 4] oxadi az

|141 Th onpounds of formula I
Hg%ﬂa?’télqire i nhi bi tors of
dﬂ&gWQCtIVIty

and FGFR ki nase. Therefore, the

i nfl ammat ory cytoki nes such as
as proliferative disorders such

cancer., and rest onosi [ 15] Di,s¢l osed herel n are
[5D; hods. AByetanstier é%ﬁeﬁteﬁter%ﬁ Pﬁ%\gd%ﬁi ppend of e Freyila

ki nase nedlated dlseases or conditions in which a’

theraﬁeﬁ,\e effectlve anmount of a corrpound of
a | i
wherein

f gr nu s [adnifi stered to a patient in need of such
is 0, 1, 0r2;

is hydrogen, alkyl, cycloalkyl, cyclo alkylalkyl heterocyclyi, aryl, aralkyl, haloalkyl,

hete:roalkyi cyanoalkyi —alkylene-C(=0)-R* (where R is hydrogen, alkyl, hydroxy,

alkoxy, amino, monoalkyianuno or dialkylamino) or acyl;

is alkyl;

is aryl;

is O, NR” or S, where R® is hydrogen or alkyl; and -

is a bond, O, NR®, O or CH,, where R%is hydrogen or alkyl; —
with the proviso that 7-methylsylfanyl-1,3-diphenyl-1H-pyrimido[4,5-¢] {1,3,4] thiadi-
azine, 7-methanesulfonyl-3-phenyl-1H-pyrimido[4,5-&][1,3,4]thiadiazine and 7-methyl-
suifanyl-1,3-diphenyl-1H-pyrimido[4,5-€][1,3,4] oxadiazine are excluded.
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[16] D sclosed herein are nmethods for preparing the
conpounds descri bed above. [17] Disclosed herein are
nmet hods for preparing nedi caments useful for the
treatnment of the p38 MAP ki nase and FG-R ki nase
medi at ed di seases and conditions. 118] "Acyl" nmeans a
nmoi ety -C(OR, where Ris hy&Pogen al kyl , cycl oal kyl,
cycl oal kyl al kyl , haloalkyl aryl, aral kyl, heteroaryl,
or_heteroaralkyl [ 19] Acylanino nmeans a noi ety
[14] - NR.C( @h@comﬁcﬁmﬂs & forsuRthagedr ﬁbreﬁiehﬁénedasﬁﬂs Bl 1§h1b1t0rs of protein
hydr ogen, al kyl, cycl oal ky], oaIkyIaI§¥ phenyl
kinasgs a%@%@q:ﬂ"@yngwgy ﬁbagpggy:BS Ni@g FR kinase. Therefore the
compSNr?dsQ:@ﬁ kol @l me BBABREDE: %F\é@é Ly edgér tﬂg E&dﬂ ﬁﬂlammatory cytolcmes
herei n. Representative exanples el t are no
such 45 VF el Hel ﬁs)wdyhsapmh&;ataeetgdrm swoh as cancer and restonosm
cyl cohexyl car bonyl am no, cycl ohexyl et hyl -
car bonyl am no, benzoyl am no, benzyl carbonyl am ro, -and -

the Ii Qse S ically exe Iifi (W]
1T [ 561 ~ St MRS ERTRHEPAT Yo BieR ofF18 RS KR and FGER
kinase sned@fiéd dibeliRk &irNcdhd@ions Nt BBIch, a tBtdpettically @PR¥Nve amount of a
butoxy and the like or those specifically exenplified

compq’}g]deq fornytn dguinoaistes tp@matirton eeh ofowon treateny.

"Alkyl" nmeans a |inear saturated nonoval ent

[16] hydrocgran.hig dm-@fne%ﬁ p?%gr gcar rfﬁﬁlﬂﬁ?d&rcn d above.

branched saturated ronovar ent nol et
. three to six carbon atons, e.g., nethyl,
[17] et hyl , Dmchysyd , heeipr axpymethndsufqu prdpsﬂng)unydipaments useful for the

tert tyl, ik ...
et e i} MABE Rt Bt e st d5oey poch peplitions.

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

ethylthio . butylthio and the |like or those

speci fi.cal |, exe lifie rewn. Al kyl.sul f o
18] heans a 4%‘1 T@@ Fhewg R %’ﬁr Li E‘yalkyl
cycioz—ﬂ?q“lﬂlcrl haﬁ&ﬂl@iﬂ' a’iﬂ/aﬁh&ﬁ"lﬁtﬂr&ﬁ?ﬁ{ br Eét%&:ﬁlldlyﬁd ude

and the i ke or those

sulfonyl et hyl'sul fon
[19] speci fli%%f myineispgIsiafmelg @h@%iélq(o)lﬁml}emﬁl’ ledRideegmanykyl, and R is

hydeo 72 R, B S R B T i PR MG RbR s ygoaion,
cycloaﬂ]t;éalkylkmdphenﬁﬂkﬁ spacddined heieie Xappdsehtatice exmpipgeninclude, but are
not ki (te)f a{’ﬁg} f@cer_'?‘jv(]:a())l(%/g Qgﬁ:gﬂe)[y%f 5k %‘Hgf{’fﬁw ghéxo limethal
carbonyﬂ*hﬁh& yﬂen%‘l&ﬂﬂ@ Wenzy@eborWarhtng] Alakid El@émwéél spe%@ﬁﬁy exemplified

a noiety -
herein.

[20} “Alkoxy” means 2 moiety ~-OR where R is an alkyl as defined herein e.g., methoxy,
ethoxy, propoxy, butoxy and the like or those specifically exemplified herein. '




O C(=O-NR2 where both R are hydrogen, one of Ris
hydrogen and the other is alkyl, and both R are '
WOE%QBQ&- ently the sanme or different alkyl, pcrEp2003/012652

respectively. [27] "Carboxamnm do",

"N- nonoal kyl ocar boxam do", and "N-di al kyl car boxam do"

nmeansa noiety of the fornmula - CONR2, where both R are

hydrogen, one R is-hydrogen and the other is alkyl,

and both R are independently the sanme or different

al kyl, respectively. [28] "O N-al kyl carbamate" refers

to a noiety of the forrmula -OC(=0O NHR, where R is

al kyl. [29] "Al kylene" nean$ a |inear saturated

di val ent hydrocarbon noiety of one to six carbon

atons or a branched saturated dival ent hydrocarhbon _
[21] N0 et AR thvaBea lifeas satmaadinsnonslentydrosatpon nwatth pf eieeio six

t hyl , 2, 2-di et hyl et hyl . I , ] . : S
carbon gtoﬁ% pg ;gﬁp@}m sgt%;ga?edo%p%@ 8‘? Q}?dﬁ%%{‘t?ﬂ%éﬁ@?t% é}l;g &hlfefﬁteo S]DIL ?(aébon atoms,
e.g. meﬁigé{%ﬂﬁg,%ﬁ%%épg)ﬁ?i, b Sbuet S8R by, 06 bk F@nfyl:, 304 theAiky bt ihose

nmonocyclic or bicyclic aromatic
specifidajiyl exepagpiifiod heiemg  which is optional ly substituted -

i ndepgndent.ly with one o i tle Bt Sinyithio, eth lth'io,
221 pr ef er%@%n&emﬁ%ﬁgﬁp o%%%é]%%%%?ﬁ ’tele%nt s prefer 2o y
‘butylthﬁﬁiﬁ%ﬁﬂmfd%ﬂmsé /b;&cgroaupem;;siﬁsﬂmjgmf al kyl, hydroxy,
. al koxy, WO 2004/046152 PCT 003/ 012652 : 1
231 al koxyédebonpryl %ﬁ&%%}ﬁ%ﬁ? BRNIBRERT yPézgv Boesh G5

' ﬁllmh 104 mdlhkshForyil eyl aitonyls andtebike pr those
Exempﬁgfﬁlﬁgﬁg%y , N, ?\J— di lgl kyl cyg?gg}}noyl lehet erocycl yl,

speciﬁmylgleﬂahlbdgﬂeﬂhem.pal kyl ; hal oal koxy, heteroal kyl, halo,
[24} nitr O"éﬁé%?{%i‘bo%rﬁ”n ealnggt)ﬁlglﬁlg}kyﬂ B0 Ruladic@h R FREB R, is alkyl.

met hyl Xy, “et'hyl enedi oxy and aclyl. Mor e . fed
ExempMRe&diideaadthorybir@otyg etharyyarbomd) andles Tiksuer theseggecifically exemplitie
_limted to, phenyl, chlorophenyl; nethoxyphenyl,
herem.1- napht hyl , 2-naphthyl, and the derivatives thereof

s © E,yt h @‘%‘ﬁﬂﬁéﬁ%ﬂlbﬁﬁi ¥ar@%eRmbtyfor g fheneh ROS[@RR, where R is alkyl.
" Cyanoal Ky

" refers to an al kyl gr \ def i neg .
(26] her ei (fCarbinol”i ‘N-eliwbesbuned we %@ﬁ*ﬁwﬁﬂeﬁr&wﬁ el 2 MmOty
AL QKW o1, REE 2o SAL At oNEdhe ithee cillisd, and both R
O-C(_Q%%gg}eﬁ%wﬂﬁg aé?ewdg%gﬁnﬁ? ee to e\?gﬁﬁ] ring carbons
are m&p&dcrﬁtﬁlylﬁb @dﬁiilié)ﬁydiﬁ'emytdlbﬁm?p?ch?m ohexyl ,
4-met hyl ~eycl onsxyt . andi higyblKGag! Halkylcarboxamido™ meansa
[27} speci f %@’é?qxﬁmé{i!evréﬁk”ﬂoPB%kﬂ%ar%?}ﬁmlfl@3]an& AWy Car_ _
moiety %ﬁ{: Rkl @ik, Wi SHiaR mE etdyogeRadity Rufsdrsdragsn jaad fy other is
al'kyl ene group and Rb is cycloal %%r oup.as defi ned
atkyl, W@‘“‘_R e gld@pqagi@ltb’ﬁb%qnﬁqr f‘?relg HEHC| ﬁ}e %r t hose .
28] spec f‘lC?—ﬁl'—alxﬁéylcarbamate” refers to a moiety of the formula -OC(=O)NHR, where R is
alkyl. o
[29] “Alkylene” means a linear saturated divalent hydrocarbon mpiety ofonetosix
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, butyl_ene )
pentylene, and the like or those specifically exemplified herein.
130] ' "‘A;ryl” means a monovalent monocyclic or bicyclic aromatic hvdrocarbon ring

which is optionally substituted independently with one or more substituents, preferably one, two or

_ﬂureej"subsﬁments preferably selected from the group consisting of alkyl, hydroxy, al}coxy, .




exenplified herein. [34] "D al kyl am no" neans a noiety
-NRR where R and R independently represent an

droxyal kyl, cycloal kyl, or cycl oal kypal Emmmlﬁvz
W61E(%l)g){ms<'§11§ydef|ned herein or R and R t oget her ?o&%1an >

alkylene group: Representative exanpl es include, but

are not limted to dinethylam no, nethylethylam no,

di (1- net hyl et hyl )am no, (nethyl)hydroxyethyl)am no,

(cycl ohexyl) (et hyl ) am no, (cycl ohexyl) (ethyl)am no,

(cycl ohexyl) (propyl ) am no,

(cycl ohexyl nmet hyl ) (et hyl ) am no,

(cycl ohexyl met hyl ) (et hyl ) ami 6o 3- pi peri di nyl - propyl ,

and the |Iike or those specifically exenplified

herein. [35] The terns "hal 0", "halide", and "hal ogen"
alkox;&:ﬁ@ohlﬁ e darbbt Ahidb ANgeahk iy efbetanidodNddlkeylcartbaxabdidmgr o,

Al e oS Bee] K AL ABER TSR ot
hdoalﬂ%:ﬁléﬂ%%etgﬂogﬁégz T Ghb ﬁl g@[ﬁﬁp 'ﬁﬁuno %1(910&17 Teti2del dialkylamino,

methylaredioryo afhiyldnedinen ael m’ﬂ aMragpl spﬁmﬁ@ﬂlw thgte@@fam arplpfiss, ehuhls not

Q hr y
L e
thereo&blou{béemcpe@ﬁw@ exemplified heﬁrg:inof -ORa, -NRbR, and .
511 Yo 2004 pHeAbE" Fermarebel s R dert iy iR vitta
cymuﬁ%?ﬁ poi nt-of attachment of the heteroal kyl noiety is
gu h a carbon atom -wherein RR is hydraogen, acy

[32] al kyI “(E:);dﬁa&igﬂ’[’qﬁfers éra W@P’@@\M@?P%ﬁlw cyelighygingakon gpéety of three to' :

seven R FREPRY T & SRR e b AP sTUHRIE TraBR qyeRpypnd e i o

ﬂxmeQMBH@@M&bxmmﬁﬁﬁyﬂhaeycloaIkyI or cycloalkylalkyl and

when nis 1 or 2, Rdis aIkyI cloalgé dRD;
[33] cycl oaf (Rxdlcaﬂlkglmcy ”man?a ID&L‘-”W %R%mh% mﬂé}ﬂ;q?fro%an RYis

ama [5SED 1Rl bpeBifiBall

cydo%%ﬁ gﬂ%/ur ]gn?(ﬁ%? TS f%/o‘étgﬂq{ﬁ%g hé%lf}%’xypr g;ﬁ/ peFiaty
o I Ok
[34] 2, 3- d, h];)@ ;@;ﬁﬁ?y}n angs_ ah%“FB(x ﬁ&la&l g’ itrdependenﬂy represent an
alkeyl, %I% E}fl cioa:ﬁcﬁ rﬂr%?ﬂﬁﬂﬁylh lz%rﬂﬁi By dieFihled h&yﬂne:trﬂy:lmd R’ together

f onyl net am nosul f onyl et hyl , M N0, dimethvl
form sruﬂkyimsd grpumyReprnﬁlWWgﬁﬁmﬁﬁlm‘é P Rk fﬁ? pot timited to dimetrylamino,

e SRS AN S, I SORSS ey oo
(cyclcﬂlf%ﬁﬂ) (nfdﬁiyﬂﬁﬁ@hds Yés&w@mﬁ}(ﬂml@hrmml (owlklwxyl)@@mé)aanno
gt S St it e
like 0P BREE SRPIFREGHMNIHRA herein.

[35] " The terms “halo”, “halide”, and “halogen” are used interchangeably hercin 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., —CHCl, —CF3, —CHCF3, —CHoCClg, and the like.

37] “Heteroalkyl” means an alkyl mojety as defined herein wherein one, two or three
ﬁydto gen atoms have been replaced with a substituent independently selected from the group
consisting of —ORa,'f—NRt*R“, and —S(O).R* (Whefe 1 is an integer from 0 to 2), with the




het er oal kyl group with the understandi ng that the
heteroal kyl noiety is attached to the cycl oal kyl
mpiety _yia a carbon-carbon bond. Representat

‘Wog§%§%¥%§ i nclude, but are not limted to, 1-IP&%'mm(mm126:32
hydr oxynet hyl cycl opentyl, 2-hydroxynet hyl cycl ohexyl,
and the |like or those specifically exenplified
herein. [39] "Heterosubstituted cycl oal kyl" neans a
cycl oal kyl noiety as defined herein wherein one, two
or three hydrogen atons in the cycloal kyl noiety have
been replaced with a substituent independently
sel ected fromthe group congisting of hydroxy, alkoxy,
am no, acylam no, nonoal kyl am no, di al kyl am no, oxo
(GO, imno, hydroximno (=NOH), NR SO2R' (where R

' understdn&ng'ﬁﬁrtwﬁﬁnwf a%Meth&iete@ammmmy erowdhlaydarbon atom,

nnnoalkylanlno or dla

Wherem(%%h@%qns aqyLlreyclopky’s ohg; Qﬁ@@ﬁl\ﬁ g %y@d% aﬂ)f%E'FIFRFndenﬂy of
each oth¢ h}/(ﬂ) %ﬁx Yeyl, ooycﬁgfk?? H‘&’}I’c?d'ﬁ'llﬁﬁ’alk%,dm Widnas DOR® E hydrogen, .

|tuted phenyl is Hor alk

, yl),
alkyl, GXEi[oaﬂ@(l @wﬁcl@amaﬁtyh an@Wh«m n fsrk efe R fis @mloc}tcbaﬂwlafymlnalkylalkﬂ

amino, accy%pdg? @crngfa%' aml%% §" ﬁl\lﬁ(&n r ?{gﬁ? s iﬁé&%ﬁv%gﬁhgﬁ%sw%lud Obut are not
limited téyzlh@a&dx?ychyl setoalybdl kitydrogyri Agdroagykduyiety], 2 3- B

nonoal kyl am no or i al kyl.am no. nt at
dibydroggpaamsle hyﬁema@thylsg*ﬁﬂ a%dwbwﬁﬁéé% 5\@ “hydgepey-1-
methylp opyb@&ﬂﬁ%emﬁ er\%ﬁﬂéxpro;%fl 2 émhyﬁmfmﬂdaminaﬁmaémﬁ ethyl,

47 fret hanesul f onam do- C{ exyl and
ammosﬂfﬂmﬂeﬂ%mnmbmﬂl oedahmingu fﬁ@ylm@wéd wsistanigpyufonylethyl,

methylagu ﬁorr;%l gﬁlg&r(n gﬂ{% 9%%05%¥f£59£§?%m féﬁes,dp}éacr:?l?| cally

[38] exe Wétg@dikhl@ﬁlﬁumtefi @Bﬂgaﬂdylé’trﬂeame A cyglbéiﬂcﬂeml styas defined herein .
saturated or _unsaturate tic cycli,.c

wheremsonpotwcgorﬁp@p @y@sggp @opr ?@i%ﬂ%gﬁ maiety a%%l'éeeg Fep acgd Wflﬂ‘l a

heteroaﬂ(t'@'oﬁ‘ﬁ Qi Y &@%ﬁﬁﬁﬁgm&ﬂ&@ﬂﬁﬂ ohdieidhtiaOhedao the cycloalkyl

where n is an integer fromQ to 2% preferably
moiety gind o@rbomh@rbogrmm. Regpresentgiiag ormnmesiipguds, buipeped 16?}33%?,

hydrox%\lwh@gc A nsﬂ;f’a% P}Z&B}bﬁr‘fﬁ%}} né(cﬁ)%bﬁﬁ p&ﬂ‘%ﬁg 11?%/015&185@ rs?&'i‘ﬂdally

e optionally substituted
exemplified @peident | y Mﬁth one, or three substltuents
sel ect,

B9 nitr 0, I-eId ! ru SH% 199{11( ﬁg,fﬁlp%%g I'f%zilg%l TH0iE las d%ea’herem wherein
one, tw!(SrQP@@é d?d’@eﬂ Qtomsdh @i&bj{kl@ﬂﬂk@pmoﬁfﬂldw lbeen- I(e%l)aﬁbd@(rﬂ) Rsubstituent

wher e or NR, nis 0 or 1, R.s hydrogen

indeperdeitiy selcotd fml Ky growaﬁtg,ng(mﬁrq% ey, a%m?owlmﬂo
K e R is
monoal@ﬁ il f%%en cﬁtm( g) %nﬂ:{ K#r_'@garuﬂ'glim @N@H} NRBOLY (where R

hydrogerpdrayit:¢ nad @)aﬁlqﬂyﬂwloelkﬁ m@moﬂ%dﬂhgmcprﬂlaﬂglamo), ~X—C{O)R

(where %g Qggtﬁg%n% $ 0 lrggg ghcy thk]é%ﬁ)aﬂm%}[’ apgn%)%%%gl%ylammo,

- dialkylamino, or optionally substituted phenyl, and R’ is H or alkyl), or —S(O):R (where n is an
integer from O to 2) such that when n is 0, R is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and

when n is 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino or
dialkylamino. Representative examples include, but are not limited to, 2-, 3-, or 4-

hydroxyeyclohexyl, 2-, 3+, or 4-aminocyclohexyl, 2-, 3-, or 4-methanesulfonamido-cyclohexyl, and




(where n is an integer fromO to 2) such that when n
_ is 0, Ris hydrogen, alkyl, cycloal kyl, or
-~ __cyoloallcylal kyl, and when nis | or 2, Ris <
WQ%@I‘”@%\@R&/I , cycl oal kyl al kyl, ani no, acyl ani no’%Uﬁﬁ‘,'PZOOS/OHG:Z
nonoal kyl am no -or di al kyl am no. Mdre specifically the
term heterocyclyl includes, but is not limted to,
t et rahydr opyranyl, piperidino, N nethylpiperidin-3-yl,
pi perazi no, N-nethylpyrrolidin- 3-yl, 3-pyrrolidino,
nmor phol i no, thionorpholino, thionorpholino-I-oxide,
t hi onor phol i no-1, 1- di oxide, pyrroliriyl,
i m dazolinyl, N-nethanesul fogyl-piperidin-4-yl, and
the derivatives thereof, preferably norpholin or
. those specifically exenplified herein. [41]
T HELLT OCY, 3 5 S ' % Mg hSid@byclohexyl
the g G FERE G O oS 25l RS Ml b SidB byclohory
or thosdepécieaklipekahplifieiddteid.Hydr oxyal kyl " neans a subset of

het er ogl_kyl iety as defined herein-which is,. .. :
BOT Subet | CHRBERTE THRE breGRBG o DB ANy BRip gyeigmoiety of o

S'prefér'ﬁ‘tﬂ?@ R GE DY inGFRsShe ROV HEg doin¥aire héterosan® selectedinm N, O, or
. atom doeés not carry nore than one E¥drox

S(0). Repres isrmndnicger Eorafin Sspriserblinl ang ﬂaf‘rré%/ﬁa}%fgurﬁigfﬁtqrgﬁbeing C,
ot o t LD ) vl m
M L i e D R L
be OP%ng%ggtﬁxﬁmwﬂyhdep&idl&yﬁiyz wﬁty gue,ywp, a-thxed rswbeyb?my |s.§:1tecteci. from alkyl,

. 3- di r oXyprQ - hydr _ ] - ro . o
- lontgEr o RB G, oy SR Ry AT i Mo,
- dialkyBiafihty, %MMWQAC}O}? W@Xw DR, pried er BN ig hydrogen, alkyl,

haloaléfah %&é%@%@%'@w @Paw%gﬁ%g %Pogﬂggmlﬂa%%: JC‘iai[lglamino, or optionally

i Bl ) e aMAA0X _ RNSOR! Q@ RYand Ris -
Subsmé%é%&%&?%& n%el% glzoﬁ IM%?C o%li |1E1§Tl 3(/je O%\% b‘ﬁgﬁ‘é herein, thg11 s
hydrogey, alikyhyrtnnelial,leyd R’ msd B ext indepgeddntly hidmgesetalp), or —S(OhR

het er oal kyl . gr ) Vi. ,
(e B B (S HERYTE S NN,
cyclodMEAARYC akd WO HESH ISVl ori2, B.is alkFl, ayoalioyl, aychrtiginlicdpalibe, aghlamino,

~bel ng displ aced by.a _nucl egphil e and jncludes. halo .
mono{lkﬂghﬁ@sor@ﬂlléylérpmgr B SREY qahg g)e’ tery h%ﬁré)gjm%ﬁ %cgv%gyﬁut is not

Limited I @&%ﬂ%&%@ﬁaﬁ@’m aldeyd, sarRanyifenin 681 Piperatet, Bitkihylpyrrolidin-
arylcarbonyl oxy, Resyloxyh tosyl oxy, . . ) lino-1.1
3-y1, A-priblidiucy metrblariies uboooyplotipo, tth‘iﬁRl}ﬁh(n@'.lg‘.’X}de= thiomorpholino-1,1-
. .2, 4-dinitrophenox th i i A ivatives thereof, - -
cioxidy ey e AR R e R RAC A R Yygg oo deratves thereol,
prefer'élll}{g@aﬂiaﬁmﬁdﬂm'é spRanalin crabgified Hadwhere R is an
a

yl', hydroxyal kyl, _cycl oal kyle.or,cychoal k 6.
[41] group gge@gcyﬂglﬁlkgbd;}%qm@_néql?tyﬁl& %ng?#ﬁé}s anz)ﬂcﬁéﬁ%yéroup and R isa

heterc‘gé’%lgg%ﬂéééﬁg By anteg, hydroxyet hyl ani no,

am no, cycl ohexyl net hyl am no, . . . s
* [421 cyclo h éﬁy&mb:mlkﬁﬁm):p@qs eamgthé hp%@}ky.l ity fiﬂ?ﬁiﬂ%]éqrply which is
subsﬁ%ﬁ%t? {yﬁg :é}:lg gg]%'égetn %{eﬁef%}g? Ofe, 8w Bef¥e ﬂﬂd?&y"g%ﬂé, prévided that the same

carbon atom does ot carry more than one hydroxy group. - Representative examples include, but are

not limited to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-

' (hydroxymefhyi)—Z—methylpmpyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydrbxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl
and 2-(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl and 1-




I ndependently with one or nore substituents,
preferably one or two substituents selected fromthe
0 consi sting of al kyl, hydroxy, alkoxy, <

WO g@ﬁ’ﬁ%ﬁ%r bonyl ,, car boxani do, N- PCT/ER2003/012652

nonoal | cyl car boxam do, N-di all cyl car boxam do,

al kyl sul fonyl oxy, carbanoyl, N alkylcarbanmoyl, N

N-di al kyl car banmoyl , heterocyclyl, cycloal kyl,

hal oal kyl , hal oal koxy, heteroal kyl, heterocyclyl,

cycl oal kyl , nonoal kyl arni no, di al kyl am no, hal o,

nitro, cyano, am no, nethyl enedi oxy, ethylenedi oxy,

and acyl or those specificaldy exenplified herein.

[46] "Pharmaceutically acceptabl e excipient” nmeans an

exci pient that is useful in preparing a

(hydIo)@H@fH?BCﬁH?dIS%}Leﬂ%FP EPEREd $RAAEARL exlempABAER&LhY A285:8ingly, as used
non-toxi ¢ and neither biologically nor otherw se

herein, thedesi Thadrayalld is uﬂ@ﬂmjé@in@ﬁcsubfseénf hettvapalkylera@sept abl e

) 0p R IR B B8l Shine R TR BRALIREC R syptpeic

organicioherhiaﬁy,amecahfal’mbr o pgroup m:bablea:lf mjemgrdn}dpladeﬁ:bjwhholmwmmﬂ includes

ST T T
(e g., ao@fﬁﬁrﬁﬁg)%btﬂb&@'ldﬁ/ RE§ARLARk G o2 difiabmPRsSREEEs 1R aryloxy (c e,

sirte har macol ogi'cal” activity of the parent

24 dlm@@nb@aﬁﬂ), n@ﬂ@ﬁy@é&élmmw@xmr}ln%@p@ ﬂafdéiet ion salts,

[44} for m%ﬁ[&’%@l&& 1089 MeGn gﬁ Wﬁraﬁ% rﬁ)ﬁroxyalkyl

; aci d romc acl sul furic aC| nitric acid
cycloalbﬁp&p:lyo]mkky]aﬂqyu groapds dédfenet] iakave, ag rdfetiryiening (tlhn@hﬂathvﬁammo

acj ds such acetic ac n|c aci.d
hydf"x?éeé#‘ﬁaﬂne’yc‘i’yﬁzlﬁ’fﬁﬁ‘é‘ﬁ%ﬁ{c@ﬁﬁ {gﬁ mué? fg%lph%xyg ﬂammo and the like.
[45]  PYI UViQp@siafly shiRfibdtdd paehd? niPahONplensichith whidh d dfitionally substituted.
acid, nmalic acid, maleic acid, WO 2004/046152
. indeperpenhEPitb 087 RUReFUbS I ERTEARE PRE O Py itusHl lected from the
group c%hél%‘ln% Bl hg&%zig g@%&hé {ycsr%oﬁwg %%ngganﬁasym benzoi c

acl cl nn i c aci hanesul f oni ¢
monoa]ky]c&tbomhdn,éﬁi-ldﬁaﬂqdwrbmnddo iﬂ@haﬁh&lﬁ@@d P@b&lﬁ@ﬁi Y-atigfiggrbamoyl,

hanes oni,c ze
N, N0 S PR RREUT Y bAoA ol e R e P AR Eheteroeyelst,
cycloalﬁﬁ' FondaikPhHRB ek RO, &Elloﬁmtrﬁamah@raﬁﬂh(f ainithylasidbxy, .
-nethylblcyclo [2.2. é% oct - Igne | - carboxylic aC|d

ethylengfigenisapeeHios thess tpeciopherFPBligsT BAFE: aci d,
461 LT ' ”Et‘ﬁﬂirﬁ?@éuh& cgeptéhﬁé E){cﬂ:ﬁé’n ” ﬁél ﬁ%%&ip@en@ﬁiaﬂhs useful in

| auryl urlc ' uconic acid | utam c_ acid,
‘prepanhg d pbanmaa@m:bimompa&i:dn ﬂggisn geydrplly S35 |ngn—t@t1@ and peithes Bjolo g‘lCaﬂy
nor othgwnsa allr"))? 0?% TI lﬁjg%seeﬁitclp%nt g{a#sza):c%@albgesfoi' %’c@ﬁﬁ’a §dhs well as -

- human %h&tﬁﬁ&eﬂtﬁzal 8p) Acgﬂaﬁ)hcmttmﬂ;@hcdepuableexgpxent‘-f rs abéchﬂnlthe specification
netal_ ion, an alkaline earth ioon, or an alum numi on;

and claggps weAen bosh eve W RorghEr e id BEPELuch as

[47) €than @Eﬁiﬂn@&mﬂg&lﬁt A&e&w&mm of atcsmgé‘hﬂnﬁ&a@lma@@u that is
t ronet ham ne, N-rfet hyl gl ucam ne, and the |ike
pharmaceutically acceptable and that possesses the desired pharmacological activity of the parent

compound. 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,




[481 The terns "pro-drug" and "prodrug" are used
i nterchangeably herein and refer to any conpound
wlgqb&rmgl%% eases an active parent drug accordi Ng&%pa003/012652
rmul a in vivo when such prodrug is admnistered
to a mammal i an subj ect. Prodrugs of a conpound of
Formula | are prepared by nodifying one or nore
functional group(s) present in the conpound of Fornula
| in such a way that the nodification(s) may be
cleaved in vivo to rel ease the parent conpound.
Prodrugs include conpounds of Fornmula I wherein a
hydr oxy, am no, sul fhydryl, dérboxy or carbonyl group
in a conmpound of Forrmula | is bonded to any group
that may be cleaved in vivo to regenerate the free

| fumaﬂdeg)tgﬁanc amidn cijricdcidy ﬂ)bﬁd&j&arcyd, mamomybaaeﬁmemw acid, cinhamic

| es. . of rodr s in en d to,
acid, ERURG S, goasr e AA i Appr S oic e d aresne b P atid, 2
hydroRGABARANRSic zﬁ#d fbaﬁz%ﬁesuﬁsﬁc Q@iﬁz%hl%rob@ﬂdn)!ﬁ‘iﬂoﬂi%%ﬁaﬂd

car bamates (e. N- di net hy [ am nocar b bonyl )

naphth@ma@@mm%u%ﬁwen@u&gm aclés@aém@w@utfgm agid, @mﬁwﬁvwclo[z 2.2]-oct-
-2-eneelsc§a?l§ 18 h%héo%gﬁkﬁ@ ng:d ?%er Iy\iﬂr om%%%ﬁ? éi’ﬁllei’{}}yla(:e c (51CL tertiary

flunc ves
butylddefidanid, dzturjalzmﬁhnc Exatil g’hﬁcobmsi, ghubreio amdnbmsxsmﬁplﬁ}mm acid; salicylic

functi onal rou et al Is and..eno
soid, Y8 e e gl e e ) il c‘?%%a‘w g“‘? poton present in
- the pﬁ&ﬂ'@@xﬁﬁ&ﬁld%ﬁﬂﬁqﬁ ded by aafbtau h&. leigk @n 2fi08 %‘1@19 aahlkaline carth

. "Design of Prodrugs' - EleseV|er
ion, owpR HDiEUEE 9T{ qtgseyquteﬁg»]ﬂth 4!11: @ﬁgé@p ibA%y syeld emeﬂlaﬂ@fa@rr@e digthanolamine,

triethgho$nQHP 1Hath Al nﬂ'ﬁ@ %m%ﬂ%}gs% athaghsgeto a reactive

group I'n a rm ecul dices or prevents that

[48] reacti Uh¢ ‘germEﬁémM anfl “prodiextare1gsed imturebarggaably berein and refer to any
Pr Lve o
d.

compp P CT RIS aCHi R Ty o CAN s FOUE30 Ui A 1 v prodg

is adnREE R0 QM MAR52 subjbetl $9ddruddsl A idonod oBREimidi ¥ :us @fbpared by
et al., Conpendi um of nt heti ¢ Organi ¢ Net hods,

modifyirg ong yoMeTaNUnegongherosplskpresany I thy %ypoqﬂaémf Feunilal Wéwh a way that
L
the m@cﬁﬂﬁg?t gsz %{%&tﬂf:’&%agé&;%%d 18 9“]319?3% thd P £ nyﬁn ?fiﬁ Tlrmdrugs include

; trit benzyl oxycar
* compbeards o Hbmx#m:hw&lmyi a iBooyy, atnroyenlfhydrd; dayboxypfmbonyl group ina

compg?ﬂgrsq : éla?[ i %Iﬁee& gq?%ﬁls ulnf1 o{ﬂnry%ﬂnéigsgg%\;eﬁlzﬁ% Vo ‘%g]r%generate the free

hydroRyT, bﬁlﬁf&&ﬁu@?cﬁﬁl Qﬁéﬁ% &E@éﬂ:wel}( FdGiples of prodrugs include, but are not
nitro-veratryl oxycarbonyl (NVOC), and the |ike.

1Hﬂ1t@ﬁé?>reé‘§é€r{? &b |w@aﬁy@ﬂ§xlynw9@eﬁe& rf@m@aft%ﬁub@sr%% gafatisoang benzoate
derivi} gggﬁj gﬁggyg O Hm'w?hgﬁ%ﬂﬁﬁ%ﬁar@&éﬁh Pl functional groups,

‘behzyl trit et hers as we
esterS%TmWs {eghelg, esitest mah:yadhmqmﬁmtny¢st@rs)h:e°rcsrboxylrfumtiopalgr¢tws N-acyl

e B RSl Mg BB el RS B g meions.

group@] SERASE acdtals, ketals-and enol esters of ketone and aldehyde functional groups in

compounds of Formula I, and the like, See Bundegaard, H. “Design of Prodrugs™ p1-92, Elesevier,
New York-Oxford (1985). - | |

- [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“6 ed.




causing the clinical synptons of the disease not to
develop in a mammal that nay be exposed to or

‘ I spgsed to the disease but does not yet PRMGA 2652
““ﬁ@&%?égﬁay synptons of the disease;. (2) inhibiting >

the disease, i.e., arresting or reducing the
devel opnent of the disease or its clinical synptons;
or (3) relieving the disease, i.e., causing regression
of the disease or its clinical synptons. [51] In
reference to a chem cal reaction, the terns
“treating”, "contacting" or "reacting" are used
i nt erchangeably herein and refer to adding or m xing
two or nore reagents under appropriate conditions to
produce the indicated and/ or the desired product. It
1991) sivbHhmlistwe arapfineisiradtatl, Céhpdndidie of SaghidtioMraimic Methods, Vols. 1-8

.oduces the_indicated and/ qQr the desired prodyct
(ot Witey fuc St fm%i TProPEREE 1P PERHFERE gg‘b‘_f?é Hedideofpra
acetyl QHiflhBalBAGRRAL, ML Gl YRR ﬂ_’dﬂ%l Je%—lﬁ%@garﬁb%}? gBoc), trimethyl silyl

t here maybe one or nore internedi ates wiic

(TMS)pPoeuealsityl-ethaesLionyh (SBfhitdn! end substiteted tilhemups alHexycarbonyl,
O-tuolc R AR Bypob ) PO S AP R BB SV RS e e
‘Represeatatise hytzognmotebtingf gravesdngiodmnitiodehaliere ediydroxy group is either acylated
i ni stered to al for freating a disease, is
or allofitd Pichan Pt ap ! et LR SR CHET s cther,
trialkyli§l cthGShRPAUL bhadks] y effective amount™ will vary
dependi ng on_the conpound, the disease_ and its

1501 sever i ‘tlyeating” endreagent \adiaghteasednelndesy (1) prryepmme disgase, 1.e.,
o 531 SO L, Ao U A28t

- predis@esedicohodzedse bridoes agliyei expef&ice NvBisplay symptoms of the disease;. (2)
o B 2 L R S AL i
symptSth ek ()| ksl @iseds68le., Thiling lapRsdi@y 6 the disease or its clinical

chromat ography. [591 EtQAc: ethyl acetate. 160] In
Sympigiie aspect, the present invention provides a conpound

;[Si] of theyf ofnEibas, a dheidR re%tioﬂ the terms “ireating”, “contacting” or “reacting”
are used interchangeably herein and refer to adding or mixing two or more reagents under
. appropriate conditions to produce the indicated and/or the desired product. It should be appreciated
that the reaction which produces the indicated and/or the desired product may not necessarily result
directly from the combination of two reagents which were initially added, i.e., there may be one or
more intermediates which are produced in the mixture which ultimately leads to the fpnnatidn. of
the indicated and/or the desired product. ‘
[52] “A therapeutically effective amount™ means the amount of a compound that, when
" administered to a marmmal for treating a disease, is sufficient to effect such treatment for the
disease. The “therapeuﬁcaﬂy effective amount” will vary depending on the compound, the disease
and its severity and the age, weight, etc., of the mammal o be treated.
- [53] - The abbreviations used herein are as follows:

[54] - MCPBA: m-chloroperbenzoic acid or 3-011103:0&3 erbenzoic acid. -
Is5] NMP: N-methylpyrrolidisie. |




R2 1, I or a pharmaceutically acceptable salt
thereof, where R, R2, R3, X1, X2, and Ax' are as
n the Summary of the Invention aboveer[e®idesioizesz
‘Véﬁ@ﬂmggg%ect to Conpound of Formula | above: ?62] 7
Preferably, Rl is hydrogen. [631 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 heteroal kyl, aryl or
heterocyclyl. In one enbodinment, R2 is optionally
substituted phenyl. Still nore preferably, R2 is

het erocycl yl phenyl, al kyl t hijaphenyl ,
al kyl sul fi nyl phenyl, al kyl sul fonyl phenyl, phenyl,
- hal ophenyl , hydroxyphenyl, acyi phenyl, cyanophenyl,

[56] alkoxngﬁbgmﬂﬂﬂﬂmﬁ%l car boxam dophenyl

N-allc carboxanldophenyl
571 N, N—dlﬁl enyl al I cyl sul f onyl oxyphenyl ,
: car ba banDyIphen I, and
BS]IV N-drg‘kylcar gﬁ%%]ﬁ%g%%ig Exanpl es |%clude
-15914-nnrpﬁUDAmGﬁnéayﬁae 3- nethylthlopheny

3-net hyl sul f enyl , . 3-net hyl sul,f on enyl enyl .
601 TP S VRS L I SHAL ST RS e PRELe
-~ 3-cyanophenyl , 3-nethoxyl carb enyl,
3-am dophenyl ; 3- methyl PF nﬁﬂ’ie? enyI
3- (nethylanldo)phenyﬁ- N > /Hethylcarbanoylphenyl
In yet another enbodi is: b INH aACAON O OH
HOOH | |I; HO for HO OH ®) WD 2004/ 046152
PCT/ EP2003/ 012652 13 [ 64] Prfferably, R3 i s hydrogen,
_ al kyl, aryl, cycloal kyl, hetetocycl :
ora phl@hﬁb@ﬂbﬁi adceﬁtﬁﬁie saymb@af Khlereat !, Rétfé[ WA ¥y ind ABrage as deﬁncd in the
~preferably, R3 .is nethyl, heteroal kyl (e.g
Su“mfﬂhﬁfﬁ?mmﬁ?HW%%VﬂﬁopyI or 2- d|nethylan1noethyl)
[61] het e O%WB% dét /& ﬁ@bk%mﬁ@a Gabove:
hoxy- cycl opent or heterocyclyl.. [65] *
[62] - Pr ef eﬁ’m:fblyblym lsby@mgefner abI y ad!'2 or 0. Mre

- [63] g: efca‘;?‘bﬁ%rgﬁg %?61 9&6{9612( dg n o b*céérfagg?cb{) e@erg%gﬁtuggg@ycloalkyl'

heteroaryl or an aryl. - More preferably, R? is heteroalkyl, aryl or heterocyclyl In one embodunent

R% s opnonally substltuted phenyl Stﬂl more preferably, R* is heterocyclylphenyl,
Valkylﬂnophenyl alkylsulﬁnylphenyl alkylsulfonylphenyl, phcnyl halophenyl, hydroxyphenyl, .
acylphenyl cyanophenyl, alkoxycarbonylphenyl carboxanudophenyl N~alkylcar’o0xam1dophenyl
NN—dmlkyIcarboxam;tdophenyl alkylsulfonyloxyphenyl carbamoylphenyl N-
alkylcarbamoylphenyl and N,N- dla]kylcarbamoylphenyl Examples include 4-morphohnophenyl
3-methylthiophenyl, 3-methylsulﬁny1phenyl 3—methylsu1f0ny1phenyl phenyl, 4-fluorophenyl, 3-
chlorophenyl 3- -acetylphenyl, 3-cyanophenyl, 3—meth0xylcarbony1—pheny1 3-amidophenyl; 3.

_ methylsulfonyloxy phenyl 3-(methylamido)phenyl, and 3—N—methylcarbamoylphenyl In yet

another embodiment, R%is:

O ;or HO . OH,




preferably, X2 is a bond. [67] Preferably, Ar' is a
‘phenyl that is optionally substituted’independently

wth one or nore of hal ogen, alkyl (prefera
WO'?@M%G}:’Z trifluoromethyl, alkoxy (preferabl ytﬂgﬁ?{%moa)fomﬁaz

trifluoronethoxy, cyano, nitro, am no or dial kylam no
(preferably dinethylamno). In certain enbodinents,
Arl is 2-hal ophenyl, 4-hal ophenyl, 2, 4-dihal ophenyl,
2, 6-di hal ophenyl , 2-al kyl phenyl (preferably

2- met hyl phenyl ), 1-al koxyphenyl, 2-al koxyphenyl,

4-al koxyphenyl, 3,5- dial koxyphenyl,

2- hal o- 5- al koxyphenyl or 13

2-di al kyl am no- 6-fl uorophenyl. In another enbodi nent
Ar' is 2,6-dichlorophenyl. [68] Still further,

conbi nations of the preferred groups described herein
will formother, preferred enbodiments. For exanpl e,

[64] in onéP fﬁ@?@ﬂﬁélﬂ af bxdrogens dkyleatyh npdetlikpd rhetdRicyiclyl, heterosubstituted

cyclaatl:\l%ﬁij Fgﬂ&;{:}ﬁ%gl Mg‘re lﬁ% aﬁ)ﬁg{{ﬁég%et%ﬁylfect&@ﬁj}lgé §0f ggfthkghgdroxypmpyl-

©or 2- dﬂumﬂtjflaraindethﬂb,lhet&msaTBtmILIEd owdddllyl SeifStintihbed cylleetyl) drn
hetero j manner, a variety of preferred conpounds are
T @ﬁb di ed’ mnthin the present invention. . [69] Sone of

[65] the repeRER! &' iVS-CRMOURGS: Of NG Biid 1y a'gs hown in
Table 1 belgar fﬁble gﬁg r ac% o%n ds of

pr esent a
[66]  For nulBreferablypXo @%)mb@uﬂ@m%lﬁ OP@-’ﬂ/z,EFim@ﬁ @iqé@gen auelicylg More
preferl i)%tléh'ggﬁﬂe MPt. CM (ME) Exanple . N

.0-1 136021 NNN F2NININ 344 2 0 3

671 HNKN NPrsfe8dBy, b athenyl ithay is aptionalyy sdbbdtiNedindegend6itly Wwih one or |
more of halogen, alkyl (preferably methyl), triflucromethyl, alkoxy (preferably methoxy),
trifluoromethoxy, cyano, nitro, aminoe or dialkylamino (preferably dimethylamino). -In certain
-embodiments, Az is 2-halophenyl, 4-halophenyl, 2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl
(preferably 2-methylphenyl), 1-alkoxyphenyl, Z—AIkoxyphenyI, 4-alkoxyphenyl, 3,5-
dialkoxyphenyl 2-halo-5-alkoxyphenyl or 2-dialkylamino-6-fluorophenyl. In another embodiment
Ar'is 2, 6 ~dichlorophenyl. .

j68] , Still further, combinations of the preferred groups descnbed herein will form other
preferred embodiments. For example, in one particularly preferred embodiment R'is hydrogen, R*

is heteroalkyl, heterocyclyl or alkyl, R? is alkyl, aryl, aﬁd heterocyclyl; x! 5.0, X% is a bond, and |
Artisan optionally substituted phenyl, In this manner, a variety of preferred compounds are
embodied within the present mvention. ' |

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

Table 1, Representatiw‘re Compounds of Formula I




cl

5 HN,N NN O 386.0574 -
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PCT/ EP2003/ 012652 15 Cpd. No. Structure M Pt,
WORR04E2npl e ¢l 7 HNXN i' N Cl 420.0183 16
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ci | 11 HN-N N N cl 429.0632 20 / H/N\ WO
2004/ 045152 PCT/ EP2003/012652 16 Cpd. No. St rusture
C M5 (MrH) Example r4 12 HNLN NN a 22 .-si .
wogom,{p]@z\ 13 HN 1 1( NN O 402.0523 23 Hoa%Eir%P%"“%’X%"z\
HNXN N G 480.0300 24 OO C 15 HN it N N, 443.0791
25- /71 O 16 HN | 'Ncl 459.0740 26 ol, i

15
Cpd. Na. Structure M.Pt. °C_|VS (M+H)| Example
Cl
Py
7 HN)\N/ o 420.0183 16

_al

- 4280676 | 17
Y© Yol
P ¢ F

9 - HN™ NN 411.0524 18

10 N ; 4440628 | 19

11 e e g 429.0632 20




17 o N\ o 378.1566 30 HN N ' WO 2004/ 046152
PCT/ EP2003/ 012652 17 Cpd. No. Structure MPt. C NS
(M- 3) Exanple ol N\ O\ O- 18 H\N~ N N 396. 147 )
WORP4ORISE\ O\ I\ O 19 H- N N N 348.1459 35 F Té]?\%‘}‘i"”"’12"”’2
O 20 HNili Ni N 366.1365 3 FC Oi \ 021 NNN
382.1072 40 IHN 22 H\)N _N O- 348. 1458 44 WO
2004/ 046152 PCT/ EP2003/ 012652 18 Cpd. No. Structure
MPt. CMS (MH) Example F 23 HNILI'N N N F 353. 1088
48

16

Cpd. No. Structure M.Pt. °C_|MS (M+H)| Example

12 PN VA : 22

13 T 402.0523 23

HO

14 Hn ¢ 480.0300 | 24

15 , 4430791 | 25
/n\n@ ) ‘ -

16 HA NN 4590740 | 26

9] -
17 /N(‘I I o 378.1566 | 30
N )




FOY 24 HIXN NN F 353.1092 52 F 0 Y, 25 HNN N N N
55 26 2 272 C / 028/ , HI 2 0:Q 29 IN\OL
192.2-200.3 471 64 N N H WD 2004/ 046152 ]

WO PETIEPI003/ 012652 19 Cpd. No. Structure M PCTERE/012652
(MrH) Exanple Br IN o0 30 ~s I NNN460 62 Il HI O
Br Y10 Y 482 63 31 M INI N H[70] Additional

exanples of groups corresponding to Rl, R2 and R3 may
be found in U S

17 -
Cpd. No. Structure M.Pt. °C |MS (M+H)| Example
O/
18 N e 3061471 | 31
- F
19 o :Ir"‘ | 348.1459 35
P N
20 e 366.1365 36
F ;
Cl .
NI/\ID\I‘nO/ —
21 5{ - - 382.1072 | 40
I ver
22 HN/'LN’ T/N o~ 348.1458 | 44




Pat ent Application US 2003-0171584, (Rl and R2 in the
present invention correspond to R2 and R in USSN
84). Additional exanples of groups corresp ' <
wchzooé)ﬂbﬂ?i’z can also be found in US 6, 451, 804012!’;%?@%%012632
6, 506, 749. These exanpl es include, wthout limtation,
3- hydroxy- 2- net hyl prop- 2-yl, 3-hydroxy-prop-2-yl,
2- hydr oxypropyl, 2, 3-di hydroxypropyl,
2, 4-di hydroxybutyl, 2-carboxy- 1-nethylethyl,
- 1- hydr oxybut - 2-yl, 1, 3-di hydr oxyprop-2-yl,
1- hydr oxynet hyl - cycl opent-1-yl, 1-
hydr oxynet hyl - cycl ohex-i -yl , 1&- hydroxycycl ohexyl ,
4- met hoxycycl ohexyl, 4-(2-nmethoxyethyl)- cycl ohexyl,
4- hydr oxy- cyclohexyhnethyl

cpd.ﬁo Z, 3= dI "yin QRYPT 0POXY) T ¥ pL Obe TME (vPrdf Exampiey ¢! o-

yt—=Tan dnpyluxy CY[CT OMEXVI
4 (N-nmet hyl )carb | oxyi- cycl ohexy
- 4-al |yl oxy '

I,
4- et hoxydar.| on | oxy-cycll ohexyl ,
234-)xo cV%Idhe , 1, 4- dioxaspiro Egg%ﬁg% 8-¢?, 3;
hyjroxgizﬁhyl 3- et hyl - 5-dioxa%p|ro[5 5] undec-7-yl,
2, 4-di 1, 3- dlazasplro[4.5]dec 8-yl, 41 _

nme hyIsuIr 0- cycljohexyl , piperidin-4-yl,

24N enZ}éﬁk h:l nFd-yi, IN-(2-hydf axyebsw]) - 52
eridin-4-y

N— 2, hydroxypropyl ) -ipi peri di n-4-yl,

N-(2-c oet hyl ) -pi peridin-4-yl, {N-(cyano-

hygir-oxrmno=cyctghexyt—d=amno Tycl o'nex_/i ;
4- jret hanesul fclgno- cycl ohexyl, 4-N N di -

et hyl’) - pi per 1 drQ_ A
4- ¢t hoxycar bonyl -eri di n-4-yl,

1- ¢ar bano /1 -ypi peridin-4-yl | 1-(2- '

25met hoxy Y etByl - pijperi din-4-yl, 55
1- arbaEEylnen yl - pi peridin-4-ylmethyl, i-(2-methoxy-
cafbon t hyl - pi peri di n-4-yl et hyl ,
1-fgeth ul fonyl - piperidin-4-y|,
12,2, 2-trifruor - plpert din-4-yl,

. 1-(2,2,2-trifluokoe plperidin-4-ylnethyl,
261-(2-cy rﬂ:;Ii C{ di n-4-yl, [1-(2- 2
Pl

cyanoet |d|n 4-yl met hyl ,
t-et+ahyrdropyran—4-—y—4—fH-uerophenyt—3-¢horophenyl ,
3-acety| phenylo anpphenyl ,

yli 3-carbarmylphen§/I,2

e | siv yl| WD 2004/046152
/EP-003/612652 20 oxy)phenyl 3- hydr gxyphenyl

sulf onvl _nvynhan 2l

3- N-nethylcarbangy henyl 3-
(N N-di ne oxy)phenyl,'3-nEthyIth|ophényI,
283- et hafiedul Hipg phery| | 2-(pyrrgl idin- 1-y1 Yet hyl |
2-dN,\~~|etﬁyIanﬂno)ethy , (NN-dinethyIan1no)ethyI,
pigerie-4-yl 1 3-diethoxy- prop=2-yl
2, 2572 tr|fluoroethy¥ hoxycarbcnylnethyl
carhoxymet hyl , N M.di hylcarbanDyI- nethyl
292- et hyl oet y,|” I a" 1192.2-200.3 ‘54
3 (NN di et T I"8mfio) - 2, p- dlnethylpropyl
1-net hyl piperid-4-yl, ciranomet-hyl

met hoxycar bonyl net hyl , 2- (tr||sopropyIS|Ionxy)ethyI
2- hydroxyethyl, 2-trinmethyl- silylethyl oxynethyl,

2- (pi peridin-1-yl)ethyl, 3?(piperidin-l-yl)propyl,
2- (nmor phol i n-4-yl)ethyl, 3- (norpholin-4-yl)propyl;
2- (2- oxo-i mi dazol i di n-1-yl)ethyl, '
2-(2-oxo-pyrrolidin-1l-yl)ethyl, and 1, 1-




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

present invention provides: 1 1. A conpound of the
x R1X~Ar i iN 2 Pz B.
03/012652
‘voﬁﬁ%qﬁﬁgéutlcally acceptabl e salt thereof 5 %ﬁg?%?% F

Is hydrogen or alkyl; 7 R2 is al kyl, haloalkyl,

aryI aral l ryl, heteroaryl, heteroaralkyl, cycl oal kyl ,

8 cycloalkylalkyl, het er oal kyl substituted cycl oal kyl,

het erosubstituted 9 cycl oal kyl, heteroal kyl,

cyanoal kyl , heterocyclyl, heterocyclylallcyl,or -Y1-

10 C(O-Y2 -R1' (where Y' and Y2 are independently

ei ther absent or an 11 al kyli®ne group and R11 is

hydr ogen,_al kyl, hal oal kyl, hydroxy; al koxy, 12.

am no, nonoal kyl am no or dialkylamno); 13 R3 is
Cpd. Ny/dr ogen, Sahicylre Cycl oal kyflpt. @y civesi (8] Exhmple

hefeérosubstituted € Qal KyT,~ L& heterocyclryl, Taryl,
aralkyl hal oal kyl., rroalkyl cyanoal kyl, -alkyl ene
- SN ‘8] 2004/046152 PCT| EP2003/012652
30 21/ 455 S éte Rb is hydrlogesso al kyl gzhydr oxy,
al koyy, amwo, 16 nnnoalkylan1no or dia kyl am npo), or
aclyl ¢ 17 Art is aryl; 18 Xt is O, NR5 or| S, wherle R5
l.s|_hydrogen or alkyl; and 19 X2 lis a bond, 0, NR6, S

a
or| &Rz, where R6 P dfogen or jalkyl. [ ii. The
31 CO cci i] of the fo.rggil a: 63

[70] Additional examples of groups corresponding to R', R? and R® may be found in U.S.
Patent Application US 2003-0171584, (R' and R® in the present invention correspond to R? apd R
in USSN “584). Additional examples of groups corresponding to R! and R? can also be found in US
6,451,804 and US 6,506,749. These examples include, without limitation, 3-hydroxy-2-methylprop-
2-y1, 3-hydroxy-prop-2-vl, Z-hydroxypropyi, 2,3-dihydroxypropyl, 2.4-dihydroxybutyl, 2-carboxy-
1-methylethyl, 1-hydroxybut-2-yl, 1,3-dih3}droxyp;bp—2—yl, 1-hydroxymethyl-cyclopent-1-yl, 1-
hydroxymethyl-cyclohex-1-yi, 4-hydroxycyclohe)£y1, 4-methoxycyclohexyl, 4-(2-methoxyethyl)-

~ cyclohexyl, 4-hydroxy-cydlohexyhneﬂ1y1, 4-(2,3-dihydroxypropoxy)-cyclohexyl, 4-acetoxy-cyclo-
hexyl, 4-carbamoyloxy-cyclohexyl, 4-(N-methyl)carbamoyloxy-cyclohexyl, 4-allyloxy-cyclohexyl,
4-methoxycarbonyloxy-cyclohexyl, benzyl, 4-oxo-cyclohexyl, 1,4~di03caspim[4TS]dec—S—yl, 3-
hydroxymethyl—3—methy1—1,5ndioxaspixo[5.5]undéc{7—y1, 2,4-dioxo-1,3-diazaspiro[4.5]dec-8-y1, 4- '
hydroximino-cyclohexyl, 4-aminocyclobexyl, 4-methanesulfonylamino-cyclohexyl, 4-N,N-di-
methylsulfamylalrﬁno-‘cjmlohexyl, piperidin-4-yl, N-benzylpiperidin-4-y1, N-(2-hydroxyethyl)-
piperidin-4-y], N-(2,3-dihydroxypropyl)-piperidin-4-yl, N-(2-cyanoethyl)-piperidin-4-yl, N-(cyano-
methyl)-piperidin-4-vl, 4—ethoxycarbonyl—pipezidin~4~y1, 1—carbamoylmethyl—pipéridjn74~yl, 1—(2—
methdxycarbonyl)ethjl—piperidin—4—j1, 1-carbamoylmethyl-piperidin-4-ylmethyl, 1-(2-methoxy-
carbonyl)ethyl-piperidin-4-ylmethyl, 1-methanesulfonyl-piperidin-4-yl, 1-(2,2,2-trifluoroethyl)-
piperidin-4-yl, 1-(2,2,2-triftuoroethyl)piperidin-4-ytmethyl, 1-(2-cyanoethyl)-piperidin-4-yl, 1-(2-
cyanoethyl)-piperidin-4-yimethyl, tetrahydropyran-4-yl, 4-fluorophenyl, 3-chlorophenyl, 3-acetyl-
phenyl, 3-cyanophenyl, 3-methoxycarbonyl-phenyl, 3-catbamoylphenyl, 3«(t~buty1—dime_thy13ﬂy1— _




W o0 ~1 h W b Lo

[ S S S S Yoy
oW R e O

XAl RN 2RZR1iii, The conmpound according to
- ii., wherein X is O 1 iv. The conpound according to
wo bdosnadyBsrein R is hydrogen. 1 v. The conpoupgrrp2003/012652
according to iv., wherein R3 is hydrogen al kyl, aryl,
2 cycl oal kyl , heterocyclyl het er osubsti t ut ed
cycl oal kyl or heteroalkyl. 1 vi. The conpound
- according to v., wherein R3 is alkyl, heterocyclyl, 2
"~ heterosubstituted cycl oal kyl or heteroal kyl. 1 vii.
The conpound according to iv., wherein R2 is
het er oal kyl , cycl oal kyl, 2 heterocyclyl,
het erosubstituted cycl oal kyl 20 heteroaryl or aryl. 1
viii. The conmpound according to vii., wherein R is
optionally substituted 2 phenyl. 3 4 ix. The -
oxy)pleonh émydrc&fyphﬂm}'i Bgrnéthanesulfonyl@iiﬁphﬂnﬁﬂ, EQZ(NLﬁethylcarbamqyl)phenyl 3-

VN I G Srey SeopoayL %R@ﬁ@ﬁnesyﬁemyhenyé 2-pymeolidin:
-yl)eth?j O RREN i oth{IHE O XSAR N SN N- (ﬁﬁﬁééﬁ%ﬁ%ﬂ C'CF}/ %g%ﬁﬁ%n%,l -d1eth0xy—

kox ca|bonylphenyl '2004/ 003/
prop-294, %@a@@@femﬁlﬂb sﬂ@ﬁyqarbowlawlﬂwlmxmmmwb M ﬂ;tﬂnethms@amoyb

o2, AR ISP LAY 3L B RAR 1Bl 4.1

cyanomethyiNacitakkydrbatyhaethyl| D(taisxabroi:ybsﬂyllﬁhﬂeﬁ@lmt:ﬂ.yﬁfbxyethyl 2-trimethyl-
cor ei.n et er c
siyledgilp %‘Eﬁsi bt 0rDa Q;ﬂpipaﬂﬁleky SDBEP PR ethy, -

(mommmyn oPYEL Qf(gioﬁg—lﬁl@aﬂdli&n—ljﬁg@ﬂﬁl n-(Aldxolpyrrolidin-1-yljethyl, and 1,1-
hal op 4- hal ophenyl di hal ophenyl ,
deDiPW@ﬂﬂkﬁ ‘H%ﬁ%ﬁ 2- al kyl phenyl, 1-al koxyphenyl, 2.3

_alkoxyphenyl 4- alkoxphenyl 3,5-dialkoxypheny|,
More sfelbatyPneipk @ﬁk%pbf&
ﬁreé?d? QﬁF no- 6- f ug}ophenyl 1 xii. The conpound

accordlng toii., wherein Rt is hydrogen
CL A compound of the formula:

: xl %
R Nji;ji ?g’ w
~ | N
rR? 1]{3

ora pharmacieutically acceptable salt thereof, |
wherein |
R! is hydrogen or alkyl;
R%is alkyl, halealkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
A cycloalkylalkyl, héteroalky]subétimted cycloalkyl; heterosubstituted
cyclbalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, heterocyclylallkyl, or =Yt
C(0)-Y* -R'* (where Y* and Y? are independently cither absent or an
alkylene group and R* is hydrogen, alkyl, haloalkyl, hydroxy; alkbxy,
amino, monoalkylamino or dialkylamino);
R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted cycloalkyl,
_heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—




[ Q-

1 xiii. The conpound according to xii., wherein R2 is

het er oal kyl, cycl oal kyl, 2 heterocyclyl,

het er osubst i t ut ed cycloalkyl het er oaryl or <y
WOLIMISHRE compound according to xiii., wherei ﬁ; P%Omuﬁbz

hydrogen, al kyl, aryl, 2 cycloal kyl, heterocyclyl,

het er osubstituted cycl oal kyl or heteroal kyl. | xv. The

conmpound according to xiv., wherein Art is

2- hal ophenyl , 4-hal ophenyl, 2 2, 4-di hal ophenyl,

2, 6-di hal ophenyl , 2-al kyl phenyl, 1-al koxyphenyl, 2 3

al koxyphenyl , 4-al koxphenyl, 3, 5-di al koxyphenyl,

2- hal o- 5- al koxyphenyl or 4 21

2-di al kyl am no- 6-fl uorophenyl. 1 xvi. The conpound

according to i., mhere;g X2 is a bond or CH2. 1 xvii.

The conpou —@?qx?rﬁvhag Qs ¥ydro e\/\'fa]lﬁ?deh lafkoxy, amino,

hydr ogen, gﬁky (ry , 2 6%%.%a ﬂhﬁﬁiocyc

het er osubstfilqntﬂ’?%l Wawﬂﬂétféﬁ alkyl. 3 -

--=-- 1- WO 2004/046152 PCT/EP2003/012652 23

XViii. ﬁe conpound accordlng to xvii., wherein Rl is

hydro@énsthéﬁt@nﬁnmhﬂeBc@dn@mngmtma&v1mnd wherein R2

i s heter.oal k el oc erosub tuted
eyl odt KR boi 0. TS GO mer e g o o

wherein X1 is 0. 5 xx. ‘A conpesition conpr|5|ng (a)
a conmpouid of i The anpdunl aacqtiaped e thedadmla:
acceptabl e excipient. xxi. A nethod,for treating a p38
MAP ki nase nediated,disorq @Slng 10

adm nistering to a pay'egﬁ\tp negd of such treatnent,
an effective anount ofk@ ddmpdund of L. xxii. The

met hod of xxii., wherei ®the p%8 nedi ated di sorder is
arthritis, Crohn's disease, inflanmmtory bowel

di sease, adult respiratory distress syndrone, or

chroni c ipbst r uctThy CoppduidBENditicse 8S echefein XXisi0.. The
net hod of xxii., wherein the p38 nedi ated di sorder is
'Alzhe|n§£ S

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

V. The compound according to iv., wherein R? is hydrogen, alkyl, aryl,
- cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or heteroalkyl.

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

heterosubstituted cyd] oalkyl or heteroalkyl.

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

heterocyclyl, heterosubstituted cycloalkyl, heteroaryl or aryl.

Vit The compound according fo vii., wherein R? is optionally substituted

phenyl.

ix. The compound according to viii.,wherein R%is heterocyclylphenyl,
alkyltiiophenyl, alkylstlfinylphenyl, alkylsulfonylphenyl, phenyl,
| halophenyl, hydroxyphenyl, acylphenyl, cyanophenyl, alkoxycarbonylphenyl,




[N R

N o

o W b

di sease. xxiv. A nethod for treating an FGFR ki nase
nmedi ated di sorder conprising admnistering to a

thego'g%%a' n need of_ such treatnment, an effecti ?;ﬂ{ﬁﬁﬂ}}euﬁz

ound of i.. 20 xxv. The nethod of x
wherein the FGFR ki nase nedi ated di sorder is
at herosclerosis, restenosis or cancer. xxvi. A nethod
for producing a conmpound of the fornmula: RL 1V~X N
A 2RI 3 --- - -- cemmimaa-- WO 2004/ 046152
PCTI EP2003/ 012652 24 said nmethod conprising the
steps of contacting a conpound of the fornula: ,A ~2
NAr R-S(O~ NNn R wth ampzam ne conpound of the -
formula RIR2NH to produce a conpound of Fornula. 5
wherein -RLl is hydrogen or alkyl; Rz is alkyl,

hal oal kyl %&l Al SE O dophelAnQaLal kyl
cycl oal kyl ¢ ﬁk@avk%iﬂ het er oacl)pEyI)gubst i t ut ed
cycl oal kyl dlaﬂieitsrb@samsbphwédﬂkw&ﬁonﬂbmhenyl carbamoylphenyl, N-

h I kyl |k
hot er ooyl TS grbe] 6 KEEH S gmoplaterd v and

Y2 are independently either absent or an al kyl ene
group ang Rh&cmmpdtmdﬁ@gﬂdﬁ;lg&b iexyiwheﬂaai ]bals ladiy], hhmmlwl

al koxy’ ag]eterosubstlmteadl c)y 1 %Tgrl%tferoal kyl am no);

xi. The compound according to vii., 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-haIQu5-a11coxyphenyl or
2~dia1ky1a1nino—6—ﬂuo1'ophenyl. ' '

xii. The compound according to ii., wherein R is hydrogen.

xiii. The compoﬁnd'acéording to xii., wherein R? is heteroalkyl, cycloalkyl,

heterocyclyl, heterosubstituted cycloalkyl, heteroaryl or aryl.

xiv. The compound according to xiii., wherein R? is hydrogen, alkyl, aryl,
cycloaltkyl, heterocyclyl, heterosubstituted cycloalky! or heteroalkyl.

xv. The compound according to xiv., wherein Arl {s 2-halophenyl, 4-halophenyl,
2,4-dihalophenyl, 2 6—d1halopheny1 2-alkylphenyl, 1-alkoxyphenyl, 2-
| alkoxyphenyl, 4-a1koxpheny1 3,5- d1a]1coxyphenyl 2-halo-5- alkoxyphenyl or -
2—dJaIkylam1no—6—ﬂuoropheny1.

xvi. The compound according to i., wherein %2 is a bond or CH,.

xvii. The compound according to xvi., wherein R? is hydrogen, alkyl, aryl,
cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or_hetemalkyl. :
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R3 is hydrogen, alkyl, cycloal kyl, cycl oal kyl al kyl,
heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl,
cyanoal kyl , -alkylene (=0 -R4 (where R4 is ﬁéﬂEPﬂmw&u&ﬂ

WO Bifdi0¢deh, aIkyI hydr oxy, al koxy, ami no,

nonoal kyl am no or dial kyl am no) or acyl; Art is aryl

XL is O NWor S, where RS is hydrogen or alkyl; )e

is a bond, 0, NR6, S or CH2, where R6 is hydrogen or

alkyl; 20 nis an integer fromO to 2; and R7 is an

al kyl group. xxvii. The nmethod of xxvii. wherein: R1

IS hydrogen R2 is heteroal kyl, cycloal kyl,

hete cﬁgﬁ&l}% venkedin Al kyRydrdyeh ahe abypound
g?é |5H%§g?§gghy%§?kyl ary ,jﬁwﬂfoalk P

heterocychgkwémgtemosuwb@ﬁmdleﬁhﬁyﬁﬂhﬂbhﬁﬁméﬁﬂYlOf

het er oal k 461 PCT/ EP2003/ 012652 25 Arl

is aryl; iﬁé'vg%fgg%Qﬁrﬁm l'bond and nisior2..

xxi x. A conpound of the Fornmula: \ X" X2LArl R~ N R

| 10 xkeaé BoipdumdGecdtding to 2ix., RBeiem Kymﬁbgen al kyl ,

~ cycl oal kyl, c¢ycl oal kyl al kyl, heterocyclyl, aryl,

aral kyl , ,
y}m_. A composition comprising:

(aj a compeund ofi.; and

PYrEs

(®)  apharmaceutically acceptable excipient.

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

compound of ..

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

chronic obstructive pulmonary disease.

i, The mefhod of xxii., wherein the p38 mediated disorder is Alzheimer’s
disease. '
xxiv. A method for treating an FGFR kinase mediated disorder comprising

administéring to a patient in need of such treatment, an effective amount of a

compound ofi.

xxv. The method of XXV, wherem the FGFR kinase mediated disorder is

atherosclerosis, restenosis or cancer.

xxvi. A method for producing a compound of the formula: -

o %,
=~
R NT TN
2 1,
R
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hal oal kyl , heteroal kyl, cyanoal kyl, -alkylene-C(=0) -R4
(where R4 is hydrogen, alkyl, hydroxy, al koxy, am no,
nonoal kyl ami no or dial kyl am no) 15 or acyl; Enggszmlmﬁz

WIS s aryl; X is 0, NRS or S, where

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 conmpound of
XXX., wherein R2 is 4-(norpholin-4-yl)phenyl. xxxi.
The conmpound of xxxi., wheregyn Art is 2-bronophenyl.
xxXxiii. The conpound of xxxi., wherein Art is

2, 6-di chl orophenyl . 25 xxxiv. The conmpound of xxx,

said mathed @niprisRigitBe Sepmdifiphta ey avphploeny/df the formmla: The

conmpound of xxxiv., wherein Aji is 2-bronmophenyl. WO
2004/046152 PCTI EP2003/ Q¥ 2 Fuyt her nore
specific enbodinentggpf/iﬁgfbt sent invention are the
followi ng: = A A conpé@nd™of ¥ he fornmula: 2 TI N XxAr
R-, NRI 51 or a pharmaceutically acceptable salt
thereof, wherein R is hydrogen or alkyl; 10 R2 is

with aredrsiyik cotpdundl o€ yile, foanyik R BN ky prodimetagiopgpoyhd of Formula.
.heteroaral kyl, cycloallcyl, cycloalkylalkyl,
whereiRat er 0al kyl substituted cycl oal kyl, heterosubstituted

+=R! is hydrogen or alkyl;
R%is alkyl', haloalkyl, aryl, aralkyl? hetg:roaryl, heteroaralkyl, cyclqallcyl, o
'éycloalkylalkyl, .heteroalkylsubstitufed cycloalicyl, heterosubéﬁtuted
' éyclaalkyl,’heteréalkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl or -yl
C(O)uY 2 _RM (where Y' and Y? are independently either absent or an
alkylene group and R!! is hydrogen, alkyl, haloalkyl, hydroxy, alkoxy,
amino, monoalkylarino or dialkylamino); '

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

Ar! is aryl; | .

X' i3 0, NR® or S, where R’ is hydrogen or alkyl; -

}8 is a bond, O, NR®, S of CHy, where R® is hydrogen or alkyl;

1 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, heter_osubstimted cycloalkyl, heteroaryl or
aryl;

R? is hydrogen, alkyl, aryl, cycloalkyl, heterocyclyl, heterosubstituted cycloalkyl or '
heteroalkyl; |
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cycl oal kyl , heteroal kyl, cyanoal kyl, heterocyclyl,
heterocycl ylal kyl, or -y*- C(O-Y -R1 (where Y and

.j ndependent |y either absent or an al #/RPFR03/012652
WO 7&58%? <

Hnd R11 is hydr ogen, al kyl, hal oal 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, heteroal kyl, cyanoal kyl,

-al kyl ene- C(=0 -R4 (where2R®4 is hydrogen, alkyl,

hydr oxy, al koxy, am no, nonoal kyl am no or

di al ky] am no), or acyl; 20 Arl is aryl; Xl is 0, NRS
or SATWEERE: R5 is hydrogen or alkyl; and X2 is a bond,
0, NRb;s § or CH2, where R6 is hydrogen or alkyl. B
The conpolnd according to A.of the formula: R Ar' R
NN N1z RR W 2004/046152 PCT/ EP2003/ 012652 27 C
The ound. according to A or B, wherein X1 is OD.
The g%ﬁg%ﬁﬁ%igggording to anyone of A-C, wherein RL

i s hyd¢ogen.E. The conpound accordi ng to anyone of

- A-D, wherein -R3is hydrogen, alkyl, aryl, cycloal kyl,

het erocycl yl, heterosubstituted cycl oal kyl or
heteﬁﬁﬁfé?%?“”5m£9f¥ﬁgm@%ﬂﬁound according to anyone of
A- E,--wherein R3 is al kyl ; t ergtyc] yl,

het er osubstituted cycl afF het®&roal kyl . G The
conpound accor di ng Xgar & A-F, wherein Wis

al kyl. H The 10 conﬁ_und‘aggording to anyone of A-G
wherein R2 is heteroal kyl, c¥cloal kyl, heterocyclyl,
het er osubstituted cycl oal kyl,, heteroaryl or aryl. 1.
The conpound according to anyone of A-H wherein R2 is

whereinOPtional Iy substituted phenyl.

nis 0, 1,0r2; .

R?is hydfogen, alkyl, cycloalkyl, cycloélkylalkyl, heterocyclyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—C(ﬂTO)—-R4 (where R is
hydrogen, alkyl, hydroxy, alkoxy, amino, mono alkylamino or dialkylamino})
or acyl; |

R is alkyl,

Ar! is aryl;

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

" X?is abond, O, NRS, O or CHy, where R® is hydrogen or.alkyl,

xxx. The compound of x., wherein R? is methyl.
xxxi. The compound of xxx., wherein R? is 4-(morpholin-4-ylphenyl.
xxxii. The compouﬁd of xxxi., wherein Art is 2-bromophenyl.

- xxxiii. The coopound of xxxi., wherein Ar! is 2,6-dichlorophenyl.
xxxiv. The compound of xxx, wherein R%is 3—niethylsulﬁny1phenyl.

xxxv. The compound of xxxiv., wherein Ar'is 2-br0mophenyl.
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- or a phazmpacepica

whereifll Sorder is arthritis, Crohn's disease, inflanmmtory

15 J. The conpound according to anyone of A-1,wherein
R2 is heterocyclyl phenyl, alkylthiophenyl,

“Kﬁgﬁ%%%%%érprhenyl, al kyl sul f onyl phenyl , phen¥?g§§qmmnmﬁz

hydr oxyphenyl, acyi phenyl, cyanop
al koxycar bonyl phenyl , carboxam dophenyl
N- al kyl car boxam dophenyl ,
NN- di al kyl car boxam dophenyl, al kyl sul f onyl oxyphenyl
car banmoyl phenyl, N all cyl car banoyl phenyl or
NN- di al kyl car banoyl phenyl 2@gK. The conpound accordi ng
to anyone of A-J, wherein R is heterecyclyl phenyl,
al kyl t hi ophenyl , al kyl sul fi nyl phenyl,

Furtherghiaplspedifiosmbostiaanis of thprapent srventigh gpRknipllowing: The

conmpound accordi ng to anyone of A-K, wherein Arl is . .

2- hal ophenyl, 4- 25 hal ophenyl, 2, 4-di hal ophenyl,

2, 6-di hal ophenyl , 2-al kyl phenyl, 1-al koxyphenyl,

2- al kaxyphenydmpodnd of thekpheta| , 3, 5- di al koxyphenyl

2-'hal o- 5- al koxyphenyl or

2-di al kyl am no- 6-f | uor opheny

conprising: (a) a cempoy of gnyone of A-L; and WO

2004/ 046152 PCT/ EP2003f012652% 28 (b) a

phar maceutical |y accept’abl e cipient. N. A nethod for

treatd ng a p38 MAP ki nase nedi ated di sorder conprising

admi ni stering to a patient ih need of such treatnent,

an effective a nt, of a.conmpound of anyone. 5 of
#ﬁéﬂﬁﬁgﬁ%&d6 f%wherei n the p38 nedi at ed

Pt

! w2 -
: Aasgonposition

bowel disease, adult respiratory distress syndrone, or
chronﬁélébﬁﬁ?ﬂ%¥F@3WhpuLnonary di sease. P. The n®ethod

of N, ' 3@ Iraeih skt stbS9T, deterdagalifyizdieloaiyl,s
diseaggﬁgaﬁgﬂg?gﬁkﬂéégéd g%%’tfea??ng anaFéﬁifﬂfn%Fe
medi at ed dicydpaliylabiyhpetersiaglsubetiited sydpatky. hgergsubstituted

e S AR ST e Mgy, o
wher ei n t hepEGRR -Rif nadereetindt ¥brel islopaigentiseither absent or an
' .alkylene group and R' is hydrogen, alkyi, haloalkyl, hydroxy, alkoxy,
amino, monoalkylamino or dialkylamino); | '
R’ is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heterosubstituted oycloa]lcyl., |
| heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—
C(=O)-~R4 (where R* is hydrogen, alkyl, hydrc;xy, alkoxy, amino,
monoalkylamino or dialkylamino), or acyl;
Ar! isaryl;
" X'is 0, NRS or S, where R® is hydrogen or alkyl; and
Xisa bdnd, O, NR®, Sor CH,, where R is hydrogen or alkyl.
B. The compound according to A of the formula:

: Xl A}'l
R
RkﬁNjij:J: il/
oy
. ® r?
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at heroscl erosi s, restenosis or cancer. S. The use of a
conpound as clalned in anyone of A-L for the
preparation of a nedicanment for the treatne

WO apldifelaé? as specified in anyone of N-R or %EFgPZ@lﬁ@n‘m
treatnment of cancer in general. T. A process for
produci ng a conpound as cl ained in anyone of A-L said
process conprising the steps of contacting a conpound
of the formula: x" 2 NAr S(O NR3 wth an am ne
conpound of the fornula RIR3NH, 25 wherein R is
hydrogen or al kyl; WO 2004/046152 PCT/ EP2003/ 012652

29 R2 is al kyl, hanaIkyI aryl , aralkyl het er oaryl ,
C. heTP@rfwmpauﬁctgdcord@g:ﬂooﬁabk@J whermyéi oaD@l al Kiyd goropound accordmg to

R I ches

R is hpdre g yiklyl kajl @blo@ﬂcy} YateroS(dyl; NaeroRibstifudiasyeloXlkybditheteroalkyl.
Y2-are independently either absent or an 5 alkylene

group and R11 is hydrogen, alkyl, haloal kyl, hydroxy,
al koxy, am no, nonoal kyl am no or dialkylanino) R3is

hydrogen, &hdddmpouné h&@k&iﬁ o a%sg ﬁmm #hktn R is alkyl,

het er ocycl yl aryl ar al ky al oalky het er oal kyT,

hﬂﬁﬂm@@ﬁhbﬁW@ﬁﬂmUﬁ@%kv&km@9¢wﬁhia@ﬂkﬁmmere R4 is hydrogen

al kyl., hydroxy, al koxy, am no, nonoal kyl am no or
dlalkylan1no) 10 or acyl; Arl is aryl; X1 is O NR5
or S, GwherBheRBuippuiy ahcoming mranmﬂe;dm-xzwhema Rj’amdkyIOH The

compoqq%%g&cgﬁmgrt%?ﬁy@n? BF é GHR\%I&erem E@ 18 ee}galﬁyl clfélallkyl hetemcyaﬂrl

heterosubstituted cycloalkyl, heteroaryl or aryl.

7 1.  The compound according to anyone of A-H, wherein R? is optionally
‘substituted phenyl. ' o
I, The compound according to anyone of A-I,wherein R? is heterocyclylphenyl,

alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl, halophenyl, hydroxyphenyl,
acylphenyl, cyanophenyl, alkoxycarbonylphenyl, carboxamidophenyl, N-alkylcarboxamidophenyl,
N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl, carbamoylphenyl, N-
alkylcarbamoylphenyl or N,N-dialkylcarbamoylipheny! .
K The compound according to anyone of A-J, wherein R is _

heterocyclylphenyl, alkyithiophenyl, alkylsulfinyiphenyl, alkylsulfonylphenyl, phenyl or

| halophenyl.

L. The compound according to anyone of A-K, wherein Ar! is 2-halophenyl, 4--
halophenyi, 2,4-dihalophenyl, 2,6-dihalophenyl, 2-alkylphenyl, I1-alkoxyphenyl, 2-alkoxyphenyl, 4-
alkoxphenyl, 3,5-dialkoxyphenyl, 2-halo-5-alkoxyphenyl or 2-dialkylamino-6-flucrophenyl.

M. A composition comprising:

{(a) a éompound of anyone of A-L; and
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15 R7 is an al kyl group. U A conpound of the Fornul a:

S(O. NR3 wherein 20 nis 0, 1, or 2; R3is

hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al kyl , _
WOROEPHASCl yl ,  aryl, aralkyl, hal oal kyl, het eFG&ER$]03/012652

cyanoal kyl, -al kylene-C(=0)-R4 (where R4 is hydrogen,

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

di al kyl am no) or acyl; 25 R7 is alkyl; Art is aryl;

X1 is 0, NR5 or S, where R5 is hydrogen or al kyl; and

WD 2004/ 046152 PCT/EPZOOS/O%@GSZ 30 X2 is a bond, O,

NR6, O or CH2, where R6 is hydrogen or alkyl. V. The

compound of K, wherein R3 is nethyl. W The conpound

of V, Mher gphariacdusicdlly apegbint bxvigientl ) phenyl .- 5 X

The conpound of W wherein Art is 2-bronophenyl. Y.

;h € T(f:] ‘c g und %go%%ar %{gg%[ e.ﬁcrlearn}é%rl.}\{ﬁgt ﬁﬁilia'sg _In%h?al"c]e!do c{ié’o%& %X}nprising
administerivRl (B % pattbdt ¥ ANE YL treafient, e fROfROMACLIR bE Zcompound of anyone.
wherein Ar' is 2-bronophenyl. 10 [71] The conpounds of
of A-Lt he present invention can exist in unsolvated forms as
wel | as solvated forms, including hydrated fornms and

are i pt endegs 1RmRE cERC YRRRFSEH IS LAtk Mscb&? Reariitib, "Erohn’s
i nvention. Furthernore, as stated above, the present

~ disease}, milemtiztomy hbwd diseaey ddgt whhirativa distretsuyndaiioyor chronic obstructive .

I (el éable salts of the conpounds al ong with prodrug
pUOnary Wit t he conpounds and al | stereoi somers whet her
15 in a pure chiral formor a racemc mxture of other -
f or mePof  nifké miethod[o? X, whersin the ppdmediiadfdisonéer j§ Alzbpimer’s disease.
‘invention can exist in a tautoneric formwhich are
Q. A method for treating an FGFR kinase mediated disorder comprising
administering to a patient in need of such treatment, an effective amount ofa

compound of anyone of A-L.

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

atherosclerosis, restenosis oOr cancer.

Q. - Theuse of a cormpound as claimed in anyone of A-L for thepreparation of a.
medicament for the treatment of a disorder as siaeciﬁcd in anyone of N-Ror

 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 formul_a:
| v
N
R .j{;;[ EE/ =
8(0), N
) 13{ s

with an amine compound of the fornmla R'R*NH,

wherein |
R'is hydrbgen or alkyl;
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al so intended to be enconpassed within the scope of
the present invention. [731 The conpounds of fornula I
are capabl e of further form ng pharmaceutica

WOReB8#e1abl e acid addition salts. Al of theseP F%@%OOQIPQGﬂ
al so contenplated within the scope of the 20 cl ai ned
i nvention. [74] Pharmaceutically acceptable acid
addition salts of the conmpoynds of formula I inlcude
salts derived frominorganic acids such as
hydrochloric, nitric, phosphoric, sulfuric,

B

al i phat i C chElBgikyRligl, dkeantkyleybstituted tytdoalkyl, heterosubstituted

phenyl - subst t al k ic a y, al kan b
aci ds, aIWﬁﬁ@ﬁﬁﬁLgeﬁPF cﬁwﬁag%rhaﬁ%mﬁg§lg%?ﬁﬁ%%ﬂ%kﬂOI‘Y
and ar omatg 33@” ﬁ{@)'n(‘“ﬁleﬁoiﬂ%d Elage inSesndsalyl sther dbednit GLan

sul fate, pyrosulfate, Eulfate sulfite, bisulfite

nitrate, plliqéqmar@lp aweRo hig diyengerip by rhgloalicyl, hydroxy, alkoxy, *
dlhydroge hos t gﬁ%ﬁp yr ophosphat e,
chl ori de, &hﬁg ) g%ggg%gnmﬁbroplonate

capr yiat ﬁyd::b g@b atkyt, ayﬂoalbyiadyaloelkymﬁwt@tpowlyé@Wﬂaﬂ@kﬂ

oot ! AR dE D SheeHy aeiol SRR ere R s

di ni trobe R, e@fqhﬂi;@icﬁgy, ﬁ@o;@@ﬁtﬁﬁ{@@ﬁt@h&ﬂhﬁi@m or dialkylamino)
t ol uenesul fonat e, phenylacetate citrate, lactate,

- mal eat e, ﬂaw@ﬁkate nmet hane- sulfonate, and the Iike. .
~Al'so | onte | ated are salts of am no acids such as
ar gi nat €, aIX§partate N --- - WO
20041&%15%&,&%@&@/@1@6@oszlkygl utamate and t he

l'i ke apd gl uco r anpl e,
Ber geXe’tsagt 8 (Sgﬁgr’ég %Sé‘o[ éi&&gejx o a%k%
Pharr@gs%tlh@ rﬁiﬁh@ﬁl@ﬂ;ana977 66, 1-19). [75] The acid
add|t| n salts of the basic conpounds can be prepared

by coRt semiallglekap. free base formwith a sufficient
anount of the desired acid to produce the salt in the

convept i onglcoa RAG he Flignd ee base form can be
regener at e contacting t he salt formw th a base

and isolating the free]p:i; onventiona
manner. The free base f dlf er fromtheir
respective salt fo in certain physica
properties such as solublllt 3|n pol ar sol vents, but
otherwise the salts are eqU|vaIent to their :
respective free base for the purposes of the present
i nvention. [76] Pharmaceutically acceptabl e base
whereiaddi ti on salts can be formed with netal ions or. 10
am nes, s alkali and al kaline earth nmetal ions
or or@éﬁﬁ ﬁ?hes Exanpl es of metal ions which are

used & iC@fdrogna, dlkgll ctda@aaﬂwuucwpawaa@s ihgterocvelyh esflarpiiol
calcium ap gloteﬂrﬂ:?ﬂ lh!atléreoalkgf( c%ogliyl —alkylene—C(=0 )—R (where R*is
hydmgen alkyl, hydroxy, alkoxy, amino, monoalkylamino or dtalkylam:tno)
_ or acyl;
- R'is alkjfl;
Arlis aryl;
X' is O, NR’ or S, where R’ is lrydrogen or alkyl; and
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of suitable amnes are N, N -dibenzyl et hyl enedi am ne,

chl ororocai ne, choline, diethanolam ne,

et hyl enedi am ne, N-nethyl gl ucam ne, and procaj -
WOR6p4/Meh¥pl e, Berge et al., supra). [77] The ?@1(2&%%12&2

addition salts of acidic conpounds can be prepared by

contacting the free 15 acid formwth a sufficient

amount of the desired base tg produce the salt in the

conventional nmanner. The free acid formcan be

regenerated by contacting the salt fonn with an acid

and i t f e | 5 [ I

manners acepl e 1 O G nkd RIPLAROKAL AR, |

respective salt forns'somsvvhat in certain physical

properties .such as ol ar. solvents, but
ot herw se t cgg:}ppgntgqug %%hel‘é)m? Yk heir respective
free agid fn{ ol 91&66‘1’05%96“1 RA® R18§SRbIn-291)phenyl.

i nvent i on. 7 h‘%ﬁot her é;c? of the&%r esnel?)p =

i nventhn hmoa@@u@d JoWpeheremgir Fﬁ‘%be@FO@hPlaﬂ N Ar X\
X1
TSN com ngd oéﬁ’mﬁgrgihgﬂ&ﬁis 2 éd}cﬁuf@%pr Suin abl y 0

are those d |ne(]j) ove;
or 1, @&nd rireconPbupt &8 veterom R? 1sa3+d16EhZzlsuﬁirqlphymy1 [ 791

Con'po For nul are us [ ng
conpa. ﬂﬂg gihel'—cﬁﬂ?ﬂ?%qtjzaé”hemgﬁ ?Iﬁ @% bel ow.
WO 2004/ 046152 PCT/ EP2003/ 012652 32 [ 80] The
{71] conmpounds of the present invention can be prepared by
a vari etiy of methods, using procedures well-known to
The confpovadodt thk pitersent veRionzen exifiHe unetlyeod fagns ehenikas solvated forrus,

oA e, 5SS T RS BEI pyin

Furthefrhbre, as stated above, the present invention also includes all pharmaceutically acceptable

salis of the compounds along with prodrug forms of the compounds and all stereoisomers whether
in a pure chiral form or a racemic mixtare of other forms of mixture.

172] Some compounds of the present invention can exist in a tautomeric form which are

- also intended to be encompassed within the scope of the present invention.

[73] The compounds of formula I are capable of further forming pharmaceutically

acceptable acid additidn salts. All of these forms are also contemplated within the scope of the -
claimed invention. | ‘
[74] | Pharmaceutically acceptable acid addition salts of the compounds of formula I
inlcude salts derived from inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric,
hydrobromic, hydriodic, phosphorus, and the like, as well as the salts derived from organic aclds ,
'such as ahphatw mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic
aéids, alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts
include sulfa_té, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metéphosphate, pyrophosphate, chloride, bromide, iodide, acetate,
propibnate, 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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Nf~ MeS NC1 R3 = alkyl Mes NN~ MS/ N1 3

R3R12Na0—|/NEI OAx'OAreR'RzOArI
H3 / \ N MeS N~ \N~NNO\|111 Rz |
VVORQ””%“%%hene 1 [81] Treatnent of a conpound 0

x=Br, |
\Y 1Y

% &Igﬂ(ﬂ& 012632

1 (obtained according to the literature procedure:

for X = Br, see Barrett, HW; Goodman, |.; Dtter,

K., J. Am Cdient. Soc., 1948, 70, 1753; for X =1

see Sakanoto, T.; Kondo, Y.; Witanabe, R ; Yananaka,

H, Gient. Pharm Bull. 1986, 34, 2719) w th al kyl
glutama{%a%i%é ﬁ?eszirﬂ ({;‘P\Yéogzﬁé g@la@&m&r@e@%ﬁeﬂﬁzﬁyﬂe&é}gm A h“Plmrmacentical

acy gi ve a compound of formula 3. The
Salts,” X ytPharaticeticol Sc@nia 19'% 66r E48hce of sodi um hydr oxi de

s and eg‘%id%@%s%%éﬁéba} c%gg;?%&é c{%hﬁae ngglield g%%@ﬁ@éhnc the

MS.,

free bas%)?(f&gf?@{th)( sGEcicafanttint v thl dEHWédcamdNb@rcdﬂceltﬁ.@ sait m[t@tgﬁconventmnal _
ation of comp

mannera dhgfiep b@ﬁegg@ W@ﬂ}%ggg%ngrg}lgg tgf(q%g@gt)fﬂ%%aigfo%g S&n{h a AdE bnd isolating
the &ee@é?&ﬁ(tﬁg corREMOnAERarRes WHARR: Basivinal nfa@lﬁhfw fmﬁnmen"t@;gectwe salt

0O a varlety of target

15 conpounds.

forms sonibeRdtitonerclin Bhyisisalqueparies SHER 25 FolgbIgty I“Qr%‘ﬂ

Jﬁ l}lxgt or}:%rmse the

- 18l

_ ~inert ung
salts aree%"i@ cmrl?g
the SPhé&ﬁﬁEeuhbﬂlyFH’c&é;ﬁtﬂd{)b@se adchabm ettt formphwith anetal ions or

hydr ocar bon,

LS, CONRLL ORS (6t BBtk A @@me%seﬁqmm

'S use

oxi di zi ng agent,

amines giel agalkel h@doge}}i?agllgg Ipzﬁlal %ﬁtéjn o 8{.‘(21'”?1%]1@ QG fes. £ Vﬁr’agn %&tﬁ ions

which %"@h&h QNG s

erature

of suitoblagamines mo Ny dhidibentidethd gradispung

etbylengggine Noop v REHD

used agetbhe Maiteasdlis df heidiceaatpoonds C@nﬁ?é p@p@ﬁeg by gontactmg the free
f.rom about

77

general | y

éﬁ&ﬁd@%ﬁ&‘i@ﬁﬁ?

epen S Oon

pI'ca
étﬁ@ﬂlm;m@nbﬁmt d:adxnum and the hke Examples

he sol ven UIE‘S%’F% ﬁ%lmf fiefhanolamine,

e%d%r&&n?eb@é’é féQ:xanlE redres addl ysupra)

Foomt enperat ure

wat er

acid form with a sufficient amount of the d%sn'ed ‘gabs v pr%guc% the salt in the conventional

marmer. 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 certa physical propertics such as solubility in polar solvents,
but otherwise the salts are equivalent to their raspeotwe free acid for the purposes of the present
invention.

[78] Another aspect of the present invention provldes a compound of the formula

T

S(O) If

R3

, 1! |

wherein R?, Xl X%, and Ar! are those defined above; nis0,1,0r2, préferably Qorl; and more
preferably 1; and R’ is alkyl.

[79]

discussed in detail below.

Compounds of Fonnula Hare useﬁﬂ in preparing compounds of Formula I as _




10

15

20

preferably about 0 C to about roomtenperature. WO
2004/ 046152 PCT/ EP2003/ 012652 33 [83] Reacti on ‘of

ompound 5 with an am ne of fornula RLR2NH, ' -
W%ﬁ‘ﬁ""lﬁ’%la?re as defined herein above, affordsWg‘%J’rﬁﬂP%eF{'Jol26:’2

conmpound of Formula |I. The reaction can be carried out
in the presence or absence of a solvent.

Conveni ently, the reaction is carried out at
tenmperatures of from about 0 Cto about 200 C, nore
preferably about roomtenperature to about 150 C. '5

o | 39, 5SS SO By L) OGRS,

using pR)dHENdQ@éﬁ-kﬁio@n% thN&Q:ﬂ‘ skilNRBhe Ert I\/Else NIl Gvink¥-sBrenbes MiBhate the

13 RORL YA i R4 RRRzNH , jG ~~e MeS N R ,N.
procesggp of mking UpgNpeapo teinyol¥op. 5 R3 0 4 IRz | R-
Scheme 2 [851 Reaction of 1 with 6 yields a conmpaun )
of ~a fo¥mula 3. The resi fie steps are 10 *jf’“
t hbse. oukdiide in Schdne 1. [86] Oneced: ski I |l i plthe i

é unger.ghand 4k &f tai-Hodi Ticat i8S t® th
MeS 1 . .
a?die Schenes are contenplat%ﬂ and within the scoper’ 3
o e-present invention. gFor "exanpl e, certain stepsiNOHlNE
i nvol ve the use of protecting groups for d
funcLimnaI groups that are not conpatlble W th

R\Nfi T )N\/NI«Y *— J“:l«

. Scheme 1

I

[81] Treatment of a compound of formula 1 (obtained according to the literature
procedure: for X = Bt, see Barreft, H.W.; Goodman, L; Ditter, K., J. Am. Chem. Soc., 1948, 70,
1753; for X =1 see Sakamoto, T.; Kondo, Y.; Watanabe, R.; Yamanaka, H., Chem. Pharm. Bull.,
1986, 34, 2719) with alkyl hydrazines provides a compound of formula 2, which is then acylated to
give a compound of formula 3. The cyclization of 3 in the presence of sodium hydroxide and -
triethylamine gwes 4 (sec 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. _
182] Oxidation of compound 4 with an oxidizing agent, such as 3-chloroperbenzoic ac1d
(e MCPBA) and Oxone®, provides a sulfone 5 which can be converted into a variety of target.
eornpounds 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

_ temperamre 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 fo 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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- 20

particul ar reaction conditions. 15 [871 The conpounds
of formula | and the pharnaceutically acceptable salts
of basic conpounds of formula | with acids can be

WO Y4682 nedi canents, e.g. in the form of BC/ER3003/012652
phar maceuti cal preparations. The pharnmaceutica
preparations can be admnistered enterally, e,qg.
orally in the form of tablgts, coated tablets,
dragees, hard and soft gel ati ne capsul es, sol utions,.
enulsions or suspensions nasal ly, e. g in the form

[83} ngB eiaftb @Xmﬁa ! § e la%ﬁ%]ne of%m{vﬂa[ gﬁ-ﬂrvme%in R} andR2 are as
defined B&BInb& ¥ aEEkdp akcempeurdl dﬂF,or:ﬁulg I rlrhetrbmxbn .cm bé camed out in the

|nject|on solutions. | The conpaounds.
presenceofchbeee P %ﬁ%?%eﬁ?m‘@ﬁ%]ﬂbﬁg? FRAGHTR S 8%¥PF§ é?i?%%%fes of from

about 0 L chofiPbobe ﬁ%&;ﬁéﬁfa@lﬂﬂoht ROF RGN OR) diud 17T,
gani I'horganic carriers for production of
[84) phar mmemcopxpepaismﬂom@nnubdtva@e R301§ efyl stmbe prepared according
ivatives thereof, talc, stearic acid or its WO
to S"h‘*f??)gm 046152 PCT/ EP2003/ 012652 34 salts and the Iike
- can_be<used, for exanple, as §uch carriers for

ggj; coatR?ﬁi{&mfet S\ &' hard gghahil
apsdl es. Suita rifers or sibft gel att
MeS” ard, f8r exanple, veggt -7 waxes, fats,
E&M-Lsolid and 1iquid pol yol.g land the Iike; dependin
. onithe nature of the active |ngred|ent no carriers
are, however, usually required U? the case of sof
ting_cap, $ules Sui t abl repefs for the \T/
i O |onsI n piqaref for ex
tSwsugar, gl ud¥Se afd T
\\T SU|tabIe carrléys for ksuppositories are,4foﬁ
exanpl eg* natural or hardened %iTs, waxes, fats, '
sen1-I|qU|d or liquid polyols and the like. [89] The
phar maceuti cal preparati ®¥8n al so contain
[85] pres ef{é’&tnb%{ ??1 ?ﬁt lﬁ%?élhé % 8bfipound R RifbrinAR4 3. Thetdst Giyhe steps are
agents, iers, sweeteners, colorants,
ﬂmﬂm@dﬁwﬂmﬂmm$4n§deonr varylng the 10 osnotic pressure,

buf f ers, naLE&y
{861 cont aPREP @?F@ mﬂ%&%%? ggﬁgﬁgﬁggfﬂﬁfﬁﬂﬂ °
schemeb Qﬁboﬁﬁﬁ:p@@é’&ﬁﬂrbﬁmfhefsewaﬂfahd pzasmit tolvention. For example, certam steps
af orenmenti oned  pharmaceutical |,y acceptabl e
il oD e o FFREPRLSE GFRER AR eGPt i 1 Sy bt win
g?ﬁg ically acceptable salt of a basic .
pmﬁmﬁﬁfﬂ%ﬂ@ g%nula I with an acid in aSSOC|aE%$ ﬁ% %B
871 a Corrﬂ“hb cihpoundSofeampiad end freathamracerdalinapespiabc $ityof basic
compo%%%@gz ?rlema?%ﬁlst h%b@ﬁl@éﬂ?&tmédw {08 o #Shé forfh of pharmaceutical

JUction of such medi cament s  whi'ch
preparsHHR" Tﬁ@ﬁaﬁﬁmgmgpﬁpaaﬁmm e oldlminhesed emﬂun@g capily in the form

salts and, if desjir nor e
of bl nepaipb bISka Mg e e LR RE LR BREG
suspenﬁgﬂg, %s%h{;,aé é‘.(?ﬁ‘the form of nasal sprays, or rec’;ally, e.g. in the form of supposiiories.

However, they may also be administered parenterally, e.g. in the form of injection solutions.

e

[88] The compounds of formula I and their aforementioned phaxm;_tqgutically acceptable
salts can be processed with pharmaceutically inert, organic or inorganic rcan'iers. for the producﬁon

of pharmaceutical preparations.. Lactose, corn starch or derivatives thereof, tglg, stearic acid or}ts‘
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formtogether with a conpati bl e pharnmaceuti cal

carrier. [91] As nentioned earlier, the conpounds of

ormula | and their aforenmenti oned 20 pharmac [ -
Wé&@g@f‘ﬁiﬂe salts can be used in accordance w ?#&{Eﬁ%bd%m&’z

i nvention as therapeutically active substances,

especially as anti-inflamatory agents or for the

prevention of graft rejectiomsg follow ng transpl ant

surgery. The dosage can vary within wide limts and

will, of course, be fitted to the individual

salts ah€ EHél IR BN b Sudell, RAELhRAL tak CHNAAN SRS Bor 14Hetd ROEA Itabtlétﬂ dragées and
the case of admnistration to adults a convenien

- hard gglaiing capeday Suiiablalcartises fabenft edatinergpsdestave, foeramplo vegetable ofls,

. I 25.0.5 ng/kg to about 5 nylkg.. .
e e S AL RUOH, o280 PR R B R e
ingrediamt no catiiess degl howesesisaslty, reyuiredda itHd @bs of dot gefBe capsules. Suifable:

. dcﬁ;sa[ge [ imt r%f rr,edqtﬁlg earlier_my be exceeded when
carmieis o1y Brofpciiog of souHens andiswapsare oo stammylpa 45t pplyels gigrose, mvert

sugar, Guce RAURIBK O fSuliib 18 hidiels ‘ﬁpﬁpfaaﬁi‘oﬁe@&%r ﬁ%ﬁ&gﬂ@ﬁﬁu&ﬁ or hardened
phar maceutjcal |y acceptable salts for t he production

oils, wgresyfadn, eemieliqudd odlaped pelydlp anditbehiet r eat ment. or ~ 30 ‘
pr ophyaxi Wal) ‘ ol nol.ogi cal . .

[89] onc opo%‘?@éﬁ%, 5T gﬁ%ﬁ]@%ﬁ%ﬁ%%&n g%grc (?)mn%t? %I p&%’le{:‘gluvgsh a‘ﬂ%lm"sﬂ

stabili 266 47 QG 1EntECHnERAGS FERAER, cobfantafitivosass sdigrfor varying the
di sorders,..in the treatment of _ast . central neryous

st T BAS B RSP EOx | AP g copaigferspeutically

valuatl§1§ubBasde’ BitePthaR theodpouhid® ¢ { Sld ¥k BfbréhaioRbaNt
sur er]\g’, is also an object ‘of the invention. [931
phﬂm@ﬂﬁbg@ql dsceptabiotalit] a | woul d be useful for, but not
[imt : t. LsQrrder :
199 1 ConoheforplfublBEbIRRLs ol of LBLEAINED ilimaocuticaly
accepteblacdt bz ledicaonpaustolf foymel ¢ esthianacidan associtioh stieach chidpatible
or p38 kinase, production by such mamual . Accor di ngl
pharcrarREA G5BT DRTORET BH0 2B P BT L RERRBoR1oF Pl oA for e
produSitnQf ki BT AR whiGle aeRpiel BAnGRNBA 6@ Fore of these compounds or salts
adnministering an effective cytakine-interferin

and, iflepigass Owf oramers WS Herapr G HnyRiaahle sghstagees nto a galenical administration

a iUt | : : t or tautoner thereof.
form t?ﬁ%ﬁ%&éﬁp@lﬁlﬁﬁg %g%%%%?%ﬁucﬁ%qa vf/'oul d be useful for,
[91] but noAs mientidned etmier, thvecomeatdseritforiula [ add theirafiromentioned
"~ a subj.ect, for use as.antipyretic or. the. -
pharss o SHPHE oo s il o4 PSR Befiea vt i ASiom s egppentioally
active REbstmeEY bspleBlally Sdntidhilhbdat By agdhed didbiGe Prdventidn of graft rejection

l[imted to, rheumatoid arthritis, .. .. .- )
follovidngirasPplant uraepp at i dosage@n 7y Ay iEHR PHfelimits and will, of course, be fitted

to the %ﬁﬁ@tﬁlﬁ Eééﬂﬁ.\iréﬂl ts tﬁ:;l)’eztt:ﬁ ggr@icbllizoéé%e. ehYdNERLD b 806F administration to

j uveni arthri steoarthritis, gouty arthritis

- adultsarrdnotnbeat dailt doside shoeldrvgiabowdsl mgligito ebonsd0A dee/lap graferably about

0.5 mé’/ﬁg to about 5 mg/kg. The daily dosage may be administered as a single dose or in divided
doses and, in addition, the upper dosage limit referred to 'earlier'rﬁay be exceeded when this is lfound-
to be indicated. - |

[e2] - ‘Finally, the use of compounds of formula I and their aforementioned -
pharmaCeutiéally acceptable salts for the production of medicaments, especially in the treatment or

prophylaxis of inflarmmatory, immunological, oncological, bronchopulmonary, ‘dermatological and
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15 useful for the treatnent of pul nonary disorders or

lung inflammtion, including adult respiratory

di stress syndrome, pulnonary sarcoidosis, as

WO@P?*{’"&E@ and chroni c pul nonary i nfl anmat or ;E/'?%’PZOOS;’OIZGQZ

di sease. The conmpounds are al so useful for the

treatnment of viral and bacterial infections, including

sepsis, septic shock, gramdfiegative sepsis, malaria,

meningitis, cachexia secondary to infection or

mal i gnancy, cachexia secondary to acquired immune
cardlova%gﬁlhﬁ%l&g}&é{'s ¥ lﬂ%&@l@néﬁ%%ﬁmﬁk%&l ARGowd: Qf&ln%%on:@elrsa&@ﬁlabeuc

gneunoni a erpes virus. e conpounds

complicatiensak &o thesgtwintibo of glal rejbetmatiniowing fcrawmt meg@nf,ps plop an object

di seases, such as osteoporosis, endotoxic shock, toxic
Ofﬂwngﬁﬂﬁw-syndrone, reperfusion injury, autoinmune

93]. di Seasfnpoahiye MEmAlAiwollEbe teail fi1eBaidooimétadito, the treatment of any
al lograft rejections, cardiovascul ar disea

S
disorder miglissacrnintdrEYe) of Sheraanplo b |1%6Xﬂ6%h?j%‘§ 7 Gpsed by excessive

or unregd L4 ?'o{ ﬁi Eﬁﬁmﬁ%@% &%E@ér?ﬁy sdcB eIl QRcbainglY therp%é@ﬂlt invention

ep er usi o ver di sease and nephritis,
providesty aieg:lodS)f tremtitte @Eokinvtmedistoh disge8 FhﬂheCOGWﬁfB@LﬂdﬁEmﬁP%ng an

effedhvg la?tg]}qgg ?%&%er{y%%gtglﬁreﬁ { | :atg{lgggrtxd %{}7 al'ie{;'lzag%ha@ﬂ%eht@éaﬁy acceptable

Saﬁorﬁﬂ$ﬁﬁﬁma£&§Is (SLE), skin-related condltlons such as.
psoriasis, eczema, burns, dermatitis,

- [94]  f or me€ompoungdnat Efcrawlﬂ @%lt}é § BishaltPo Rut @Bﬁﬁ%ﬁ%&% theyirepipaent of
' mﬂamma@i\éﬁ% 5 g{ﬁé c@laﬁg

Hx%ﬁfzéjfor bR thdaBnt of fever. Compounds of the
gastroln stlna condltlgns such as_inf|ammtory bowel

mven‘acdl weds be u8l@ that'asthdfis e@é@mgjfagﬁlpt linied foy Powgplpl arthritis,

e RGBS B 305 b R B T OB v

arthrititl S&EdHkihdiBs, kbetytarBa s otbefr aﬁbhhhacbntﬂmnndl Sedismsiposngdshvould be .
as retInItIS retlnopathles uveli | S,

useful fonbe SisHISR 0! RAVHOBRY AEOIE oh {Re, AT, oy ling agult respiatory
&sﬁess@&ﬂ@%&@ﬂ@l&b&:ﬂ Carb MG, a@BmA! FI%0sR U dﬂﬁ)m&;ﬁﬂ]ﬁluharff rflammatory

gl ogenesi s, |nclud|ng neopl asi a ludi
dlseasenﬁ'hasdiramlmds mq@hidoajscﬁi;l f@gﬂ@é}“ea@m@ Pf Yig an QW%yfechons including -
or.ne graft r ect | 2Hdi infect
sopsis, S ROTBBUSEET 5 PRt PET i Sy Y St scedidilo infoction o
mahgnﬁﬁ:?%%%ﬁd#thﬁebéﬁat}ﬂm afcqallﬂad\nmngmb Kipﬁmynqyrsynd;ﬁgl@t(AB?S) AIDS, ARC

abetic retinopathy, retrolent flbro
(AIDS F@@%g@]&ﬂﬂ@@ PIHIOBHR 9 I e So@g Tare ﬁﬁ@ Hseful for the

' ﬁcatmegﬂ?glglgdng rééhﬁﬁfon dﬁ%@&é@@ |sQ8H £sicoPbtosis, Qﬁxdﬂﬁkjcg;ham; toxic shock syndrome,

tirons “such hemangi onas, |nclud|ng i nf a
reperﬁmmmmmnawl w@ﬁ@rmﬁadl@g gtaﬁ%vs Pt s3REen A aﬂﬂgmﬁ rejections,

c:a:rtimcw?l\a/<?l C%}%ﬁﬂﬁg{eﬁ?ﬁuﬁ ero PG s’1 r I o 5&1%691%%@&%)&1@@ and cardiac -

sor f'emal
reperfukRREHHHG Fniercpatftshm isjuey) liner dsedemnatimiephitis, arthayalgias due to
conmpounds of the 10 invention may al so be useful for
Hﬁédﬂﬁ?eventlng t he productlon of cycl ooxygenase-2. [96]

[95] Besi dgg,c kg PM gfetlisdf @Eﬁhﬂﬂ@lﬁb 2@ bt influshas sultiple sclerosis,

conmpounds are al so usef ul h
cancer, diabetes, systemic lupus erthrematosis (SLE) 'skin-related conditions such as psonas1s

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 bowe] disease and ulcerative colifis. The compounds would also
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be useﬂﬂllﬁ% I'—tﬂérre ﬁ‘c:ﬁ%rgbﬂgif g?ﬁtﬂﬁ ic [ii%éﬁ]seﬁuélﬁsa% JeiBrie féﬂmollgeﬁﬁﬁ @b &tis, ocular
' pho&p&ﬁsmmdépﬁa@m@ngmwewéeeystamescmmpwhﬂ@hfmmﬁnpn@ysﬂarwoﬂdbe

 diseast B@tek n Which p33phigy s mie,sa:tiieltiegdcqnn'oﬂd@SIltsclﬁ, oERH p@ﬁi eaisig another

J100] As TNT-p has close structural homology with TNF-o (also known as cachectin}, and

veterinary treatnent of conpanion aninmals, exotic
animal s and farm ani mals, including mammal s, rodents,
n he_ like. Mre preferred ani mal s i ncl ude =
ch?)@%/%“éﬁ?d cats. [97] The present conpounds map /ﬁfﬁmggnssz
used in co-therapies, partially or conpletely, in 15
pl ace of other conventional antiinflammtories, such
as together with steroids, cyclooxygenase-2
i nhi bitors, NSAI Ds, DVARDS, i nmrunosuppressive agents,
5-11 poxygenase inhibitors, LTB4 antagonists and LTA4

sor reférs to any and

useful E}é (e é%e er%?%t {ﬁ;ﬁoﬂ)fg%fgﬁ%ol\l}fﬁ%sl%? ! aeSIaSS %}g%ha-{mo]ﬁgcal conditions
such adXtindADErafiirgfet e, 6@11drlne&vasd>d.131@zaﬁbn |rbtirthl né&vdm&h&&mcﬁrtlﬁdlﬁdmg

in ich, for instance, IL-1is a npjor_co q
neovasppeREtigh SURINSRIBY OREYEGRD: disbelic Zetuppaite 36 écﬁbé?PE%Pa and
neovasgr.lﬁ %Ig&ﬁﬁﬁ GEIQH seadhnth 5@ eicalier gﬁt}ﬁ)@{f&daﬂ %@ﬁ’or@mahonant

I at ed by TNF@@% As used herein, the
conditibey such peﬂemmcamdmdluémg ntile P wprgipwas AeieHomp pf the

di sorders a d di sea t
sasoptipR SAE TR Sy SR B e el P Bl oty nd
disord&rauSth Gend)O tdpedduciie s‘yaefncnucm as ddonetrizaise fl"he smm]_bmaés oilibe
not limted to |L-1, IL-6 or I L-8 A disease st@te in
inventign e alspcie Tpiat @R pesventng the Brodughiop i CXERBYREHES “and

[96) Whose ﬂ%ﬁsﬁ@yﬁ&h@i}se% f@[oﬁﬂn% trdafin@X ARE% RBRBSAE 22M0aIseN] for
in reéesponse to p38, would therefore be considered a

vetenmmtmlédwrap@d)rb%nﬂp}% exoioanimgls et fom snmals) ipduding mammals,
rodent%tél@%fllé@lir al og'ﬁrrgieg € %&E‘aﬁ E: ﬁ@sﬁ? dbgﬁoﬁﬁﬂr | ‘ol ogi ¢

ceeac uces SI '
[97] respo nﬁesma@ﬂt ndmimaasnslammed @&l bastharapresqapiably or porapletely, in

nt hesi s WO 2004/ 046152 PCT/ EP2003/.0126
place PR caG YU (BRI FEh R SORATING PR eese
mhlbltg%seﬁgﬁh)é WEERU@ 11&9.19115 Sreddiee ag'éﬁt@ e5- gﬁ)d}@%@{aﬁeﬁhﬂﬁxoxe LTB,

ctively " TNF ess speC|f|c |y delineated
aMagmﬁh&mmhﬁa4ﬁwﬁﬂ@wfﬁemﬁﬁﬁpounds of Formula |I are al so

[98] f ?lela;'l : % Sﬁag’ﬁp ]gnglr Ig{tgrrn? L’%’Ng g?eg%@édsdl%}ﬁe 5o éuﬂf and all disorders and -

Ve ers such as cancer.
diseasSpeeh i Whith MOIFSplayral mtbeelsl:rmbjr comtd] of EN@ itself, it oy FRALF cagsing another

nlono%”%%g(ﬁrggssétgm%% g‘ﬁ%‘ﬂ Vﬁ’g&g&og[phié gﬁ— ]f%d dﬂgjhsqaﬁe state-in which, for |

mstan@ep Et 'ltxé/ 2 aj &Q@mﬁ@ﬂ%@,%@ Svhebe frbeudpio B€ Bdtiok i eﬂatdeﬂjatetl@r secreted in
é ki nase was denonstrated_ by the in
responSB tcrmﬁswan;ld@@sﬁpxeﬂ@@onﬁdfeﬁ%ﬁrserdsvm@ﬁ@dQM| ty of -

[99] tr gle e;g‘g"p 'a%ﬁﬁe of ddg %Sﬁ%laﬂea gf‘smdep’r}efe?s ﬂorﬁlﬁ%' Bhd all 3@01 ders and

d was e nstrate he In vitro and

factor ggge xi?easéd? glrJ?C%CZES Ib\igte 1|1c¥£ 1111111:6 to ﬂ{ 1, ﬁ;ng !oi:jl ﬁl‘?t 8B étéfé {Vwhich, for

instance, IL-1 is a major component, and whose production or action, is exacerbaied or secreted in

response to p38, would therefore be considered a disorder mediated by p38.

since each induces similar biclogic responses and binds to the same cellular receptor, the synthesi_s
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10 the conpounds of this invention can be determ ned
utilizing adjuvant induced arthritis in rats assay
described in Exanple 60. [103] The ability o i
WO 2HH{sehids of the present invention to inhibi %Cé@ﬁmmnﬁﬂ
ki nase may be determ ned by procedures such as those
descri bed in W99/61444 and W98134867. EXAMPLES 15
Exanple 1 [104] This exanplg illustrates synthesis of
2-met hyl - 4- (2-chl or ophenyl ) - 6-
(tetrahydropyranyl -4-am no)-4H 1, 3, 4-pyri m do[ 4, 5- e] ox
Adkaz | Leusethed Gﬁﬂdlg%gtﬂé Ent iPEREBE add thus are
of both PREQALIIMEP 2tk 0] £ cBpe ek

Pr epar atio
herein réfeiretio-coil¢civaiptal yITNEY dmlaﬁlspé‘)lﬁQﬂ—I}YEielﬁzﬁgﬂltqdl ohespisei ni di ne

[101] s ol Lt%ﬁ%/bggg%n%f x(ngt/gs]iﬁgl fl 0 C%EE%%H%ML&&SJgG&Q afid useful in

treating %rdlﬁ'&@tlﬂr G849 s@hﬁ@tzﬁﬁébﬁ rpepiyik it olis frechide sm’bﬂ@:eﬂﬂnngfcarcmoma
di chl oronet hane at 0 C was added sl ovﬂu}él {&/
an colorecial ¢

human Yypast earicpie lUnR@As Ryambladdey carqiggruas and human colorseial ¢ agF
[102] 2 004/ "gh%%%ﬁﬁy b %81%99&&19 426 %re%@nt ﬁdﬁhb&ﬁ 153) i\ﬂﬁi%lt%BB MLAP kinase was
to " room terrper ature and then

| demonswﬁd ém ﬁreatz etiro drapassabed adﬁéednpla ﬁa m%@fmfﬁ? %’P%Pﬁénds of the

present tn,vﬂ;%on tgtl ’g‘i}z/t %lg%gggiﬁg% s égrgoﬁ%{rgtg('f BSI the W vitfrdad the in vivo.

assays dRsd{tRAD; detdilm T%H%Jles 38 aRd s -espeberLnyIhel amﬁeihﬂzmmai)orﬁactmty of
metlzylthiopyrimidine, C NIJ MSNi iNH g/eﬂ_sthljl

the compiinds of this invention can be: determined utilizing ad_]uvant induce t1s Inats assay -

described in Example 60.

[103] " “The ability of the compounds of the present invention to inhibit FGRR lcmase may

be determined by procedures such as those described in WO99/61444 and WO98/ 34867

EXAMZPLES
Exampie 1
[104] This example illustrates synthesis of 2-methyl-4-(2- ~chlorophenyl)-6-

(tetrahydropyranyl-4~ammo)—4H—1 3, 4-pyrimido{4,5 -e]oxadlamne using the method descnbed under
Scheme 1.

o\g;n;w]@

Step 1. Preparation of S-iodo-4-(1 -merhylhydmzmo)-2—mez‘]zylthzopyl zmzdme

DO /C(

[1 05] . To a solution of 6.27 g (22 mmoi) of 5-iodo-4-chloro-2- methylthiopyﬁnﬁdine m
100 mL of dichloromethane at 0 °C was added slowly methyl hydrazine (Aldrich, 12 mL). The
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(106] To the product obtained in step 1 (1.68 g, 5.7
mol) in ether (100 nL) and THE (10 nl) added
triethyl amne (2 nmL) and 2'-chl orobenzoyl ch

WO 2004046#32 3t 0 C and, the mixture was sti rredijé\lf/!ﬂgﬁ)os'{e126:’2
tenperature for 6 h. EtQAc (100 nmL) and brine (50 ni)
were added. The white solids were filtered, washed
w th water and Et OAc, and driged to give the desired
product (0.58 g). 10 The filtrate was separated,
washed with brine, dried, and evaporated to give the,

mxxtur@ rw%@ @tu@é@ﬁ%t(} °C tgri‘b&H ?éﬂ:{&?atﬁ\ﬂetfgr B PR MELcdBbMfrated. BtOAc was added -

di ti onal product. Step3. Preparation

and W@h@d wish g;me 435@@, aglﬁ Ieﬁmmw givesthe pesdngt. M: @?’1 Mﬁas 4
Step 2N BRRFHE Lo 8 PR AR T e 5‘%‘.’1’8‘8%”6%’%‘6’? G n st ep

methylehibpyrididige. 2. 32 nmol ) in dry DVF (26 nk) was added
triethyl amne (3 nL) and sodi um hydr oxi de (powder,
0.16 g). The mixture was heated at 110 C for
cooled to r ﬁperature Et QAc. G
washed with ne (3x50 ) dri 3 Z
gi ve yel I ~—TFRi tuation w gave dhe
desi red product (0.34 g). ™ ™42 8214873 C VB:
307.-: (M+H). 20 Step 4. Preparat|on of

[106] 2- met hyd mdy fc%‘!;@trﬂb@eﬁﬂmﬁ%i’ép)l'(s\g@%eg h%gg k¥thdr @ bb ilnl§:aﬂd THF (10
imdo[4,5 ejoxadiazine 0

mL) a%/ﬂm}d@m@asﬁ) argid?’ pghforphenzoyl chloride (l—NméD at f°Cpnd the mixture -

was stir%%gl IOOB‘{\@%RQ‘&NLTQ fc[gt ¥ pbéC-)ch t%éﬁ%ﬂfgﬁqﬁsﬂg &,a()?’x%i&gw CF]'%d%ed. The white

solids setelfilicosd, ohsi@domien \(Jﬂd&d&tﬂdﬂﬂt@ﬁ& 801 dyjedito givattey de(sitéd poyluct (0.58 g).

t 0 C. Th ti d at
The i e SERPE=hor e S Lrineafgr. S BURER G TS thg fgpde product
Trituat¥@f Bfih A t@@v&ﬁﬁﬁoﬂmﬁ@ gaw@le @Bl ¢ phase 5 was |
separ at ed, . washed wi th wat er } x20

as |
Step3. eleaﬁp@napfeaf ¥~oiegwiré-(€1¢é10§@nfwe®;@ &émeltﬁy%%fﬂ-f 5 4-pyrimidof4,5-

e]oxadzazme :
' o . '
j *Q 8. ‘
B o
_ MeS/J\N/ T/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

L), dried and evaporated to give yellow sohds Trituation with ether gave the desired product

(O 34 9). MP: 142.5-144.3 °C. MS: 307.1 (M+H).
Step 4. Prepamtzorz of 2-methyl-4-(2-chlorophenyl)-6-(methylsulfinyl)-4H-1,3,4-pyrimido[4, 5-

e]oxadiazine.
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Step 5. Preparation :
of t - met hyl - 4- (2- chl orophenyl ) - 6- (t et rahydr opyr anyl - 4-a

m no) - 441, 3, 4- pyri mido[ 4, 5- e] oxadi azi ne. ¢ -
WOIHHH6182ni xt ure of the sul foxi de obt ai ned abk?e%&%'@muﬁﬂ

ng) and 4-am notetrahydropyran 10 (350 ng) in NWP (0.3
nm.) was heated at 110 C for 24 hours. Ethyl acetate
(60 nL) and water (25 nl) weye added. The organic

| ayer was separated, washed with brine, dried, and
~evaporated. The crude product was purified by

preparative TLC (siljca gel, 50% Et OAc/ hexanes) 1o
give 180 ng of .tfie §i nal product. MP: 171.0-1 C.
MS: 360. 2 WK Exanmpl e 2 15 [110] Thi ~E !
5 t hod\ f or producin
g poducing S

I
i 1l ustratjes
2- nmet h%/uél 6-8i chFlor ophenyl ) - 6- /L A N c

PUR

(3- met" SyI il fi'tyl phenyl - am no) - 4H f“ﬁ 4-prr ilfrri do[ 4, 5-e
] oxadi azi ne. | / NCI HN Step 1. %Preparation of

108] 5- broraaené {3yl g 12: ol Yedept 8 )

o8t 5736 rre?ﬂ{illlit ijgvygfﬁm%%ﬁg.og%ﬁgg%%g%gSz ISR 8 added a

solutiopgfi PEmEOE3ddrh? 889 2) Fowaer (18my) at 0°°C1 Themixtuze wasNbien $ibrpd at room

o .
ronpergfi i Dol Bl o0 G st RO omp o gt phos
was separsipdivedhai with antel @x20&d), dridd) abkanpbetel t§ &ivebSh@sulxide (0.40 g).

| Step 5. Enérig!ggfﬁ%_l?ﬂ g%f—gleo@;ag%-h ggagg%(ﬁg%’zlg%}(ﬂe?fﬁg rejg)}g%;gy)g{ﬂ—gnq}ngﬁ4£{-l ,3,4-

pyrimifdTy OIS diaki@. ML) . The mixture was stirred at ' 0 Cto

room g
e
SUeE
H I

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

{350 mg) in NMP (0.3 mL) was heated at 110 °C for 24 hous. 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

[110] This example illustrates a method for producing 2-methyl-4-(2,6-dichloropheny}-6-.

(3-methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5-eJoxadiazine.
Cl
¥
'——'S\\
8]

Step 1. Pre;z:amﬁorz of 5-bromo-4-(1-methyl-2-(2, 6~dickforobenzoy{)kydr@ino)—Z— :

methylthiopyrimidine.
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5 tenperature overnight. The solids forned were
filtered, washed with water and ether, and dried to

[ e261gof t he product. M 254. 4-256.5 C 2 .
W@,F /3# 2 on of PC%’E%’QO(B]OI%QZ

2-nmet hyl -4- (2, 6-di chl orophenyl )-6-(rnethylthio)-4H 1,3
,4-pyrimdo[4,5- eJoxadiazine. C d N\ . BrC\ I N
\ C/ NG Mg -NHC Mg 14 [112] To the product in
the step 1 (1.97 g, 4.67 mmol) in dry DVF (25 nlL) were
added triethylamne (6.5 nL) and sodi um hydr oxi de
(0.77 g). The m xture was heated at 110 C fef_twa
days. The mi.xtyee was cooled to roomtenperatu

diluted wilh OAC(lOO m.), and wa Wt h e
(3x50 nm) Ad A&dﬂev orated to the] cr ule

pr oduct®*" Co I%ml chriomat ogr aphy % Cat+ot (26%
Et OAc | hexanes)' gave 0.61 g of the pure product. 15
Step 3. Preparation

I1111 ofi w@"tﬂh%rbmmq%(bm@ﬁm@w@ﬂﬁnﬁhﬂﬂhwmﬂmﬂ;Er%awﬁlsnmlaf to step
aimplfpy Qéﬁcg %{f‘?molged&%%‘c% r%ﬁﬂ%ehg? %ll() Fﬁeﬁ?yl 1?%91'.% mL) at 0 °C

was adﬂetl 1 Bdiéch!l(ﬁoﬂaféoﬁ chbridle (100 LYo Mha nmieitlrd wasSitefd 2t § FC THBom

was added solutio of Oxone drich, .0, 323
tempergiird By 428 SHEGP Tane e FHGReh HEUG YR e St and dried to

glVGZ%ig%?ﬁgﬁ&dlchoNﬁP 264 jesperature for 3 hours. Ethyl
acetate (50 nL) and water (50 nlL) were added.

The
Step 2. oPgeanrra@op lRAgenatind-1s@Satichletopharde drehnlibiolediEd . 3oz anido[4,5-
e]oxac{r%_# dried, and evaporated to give the sulfoxide
o3 Q). WD 2004/ 046152 PCT/ EP2003/ 012652 41 Step

4 Pr epar ati on %]‘ _ Ch
or ophezyl) - 6- (3anet| zyL)t h| n
m do[ 4, 5- eJoxadlh
———————————

2-nmetizyl - 4- (g
0 /H\N
MeS 7 gy o

| - am no),z
1

1112] To the product in the step 1 (1.97 g, 4.67 mmol) in dry DMF (25 mL) were added
triethylamine (6.5 mlL) and sodium hydroxide (0.77 g). The mixture was heated at 110 °C for two

days. The mixivre was cooled fo room temperature, diluted with EtOAc (100 mL), and washed
with brine (3x50 mL), dried, and evaporated to give the émde product. Column_chromato gr_aphy
purification (20% EtOAc / hexanes) gave 0.61 g of the pure product. -

Step 3. Preparation of 2—methyl—4 (Z—Chlorophenyl) -6-(methylsulfinyl)-4H-1,3, 4—pynmzdo[ 4, 5-

Beea; ——-——»mm:Q

[113] - To the sulfide (0.137 g, 0.4 mmof) obtained in_ Step 2 in THF (4 mlL) was added a
solution of Oxone (Aldrich, 0.323 g) in water (3 mL) at 0 °C. The mixture was then stirred at room

e] oxadiazine.

~ temperature for 3 houss. Ethyl acetate (50 mL) and water (50 mL) were added. The organic phase

was separated, washed w1th water (;.XZO mL) dried, and evaporated to gwe the sulfoxide (0. 123 o)




~NCl d HNM,\ Ni OJ[114] The sul foxide (22 np)
and 3-nmethylthioaniline (84 ng) were heated at 130 C
r .» h. The m xture was cooled to room
WO%@%S@?E ure, diluted with EtOAc (30 ni), washed with 2%
brine, dried, and evaporated. The crude product was
purified by preparative TLC (30% Et QAc/ hexanes) to
give 14 ng of the solids. My 432, 434, 436 (M+H)
Step 5. Preparation of
2-nmet hyl - 4- (2, 6-di chl orophenyl ) - 6- ( 3- net hyl sul nyl pheny
‘Step 4. Pri ee.z;rama@bfﬁbterf&zﬁgéﬁwffyzﬁb%ﬂ{nﬁyléfﬁadamm@me@&anﬁ;&o)MH 1,3,4-
[
ny‘lmldf’([é51f¥303€§1d“{2%5] The sul fide obtained in step 4 (40 ng)-
was dissolved in THE (1 nL) and stirred with
sol ution of . (55 ng) in water (1 nL) at O C
roon1tenperatu or 30 m nutes. EtQOAc

washe dried, and evy# \ate
pr odugt er g pu |f|eémby—>prep
Et el) t & give .

2- nﬁthy -4-(2, 6- dlchlorophenylf 6-(3 15
netﬁ&lsulflnylphenyl am no) - 4H 1, 3, 4- pyri ni do[ 4, 5- €] ox
[114] adl azihe Quifdviic @48nd) Mﬁ&lﬁ)m&mﬂthzoaﬂﬁinlaxm mg) were heated at 130 °C for.6 -

4- ( 246- di chl or-ophenyl )---6- ( 3- nethylsulfo heny n
h. The Ipixiye Wegcoples,ipiTAem Supostw oditechY itk BLO wéﬁp a*ﬁ with brine,
dried, an@étligc)rated. The crude product was purified by preparative TLC (30% EtOAc/hexanes) |
to give 14 mg of the solids. MS: 432, 434, 436 (M-+H). ‘
Step 5. Preparatino of 2—metkyl—4 (2,6-dichlorophenyl)- 6—(3—methylsulﬁny{phenyl ammo)—4H—

13, 4—pyr~zmzdo[ 4,5-¢] oxadiazine.

QH*:Q

[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—methy1—4—(2 6-dichlorophenyl)-6-(3-
methylsulfinylphenyl-amino)-4H-1,3,4-pyrimido[4,5- e]a};adlazme (MS: 448 (M+H)) and 2—methy1~
4-(2,6-dichlorophenyl)-6- (3~methylsulfony1phenyl—ammo) -4H-1,3 4-pynm1do[4 5~ e]oxachazme

(MS: 464, 466 (M)
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WD 2004/ 046152 PCT/ EP2003/ 012652 42 Exanple 3 [116]

. This exanple illustrates a nethod for producing
xy-benzoic acid N -(5- -
W Ry oul t anyl - pyr t i i n-4-y1 ) - N - et RSTRZRR12652

zide. N Br / o\ O5 [1171 To a solution

of N- ( 5- br onp- 2- net hyl sul fanyl.- pyri m di n-4-yl) - N et hyl

-hydrazine (1.0 g, 4.0 muol ¥2and triethylamne (1.2

m., 8.4 mmol) in CH2A Z (20 nL) was addedp- ani soyl

chloride (1.34 g, 9.04 mol) (Aldrich) in CHA Z (5
ExampkY3 at 0 C. The reaction nixture was stirred at room

tenmperature for .1 day. It di | yt ed et hyl
[116] 3¢ ot at iﬁiﬁ&% éﬂmﬁ%ﬂl %frrra%e &éﬁ”@@%@ﬁé@% qofil N*-(5-
bromdV@n@dth AR R ﬁ@mﬂﬁpﬁ%m tlﬁetws,%razﬁdel tered and

concentrated.  The residue mas purified 10 by flash

chr omat ogr aphy (Blotag&rijg ting H~Et OAc/ CH2C12
(5:95) to afford the\ t. \‘”g 0.90g, 599%.
Exanple 4 [1181 This xa | ustrates a met hod for .
produci ng 3-(4-nmet hoxy- phenyl) 1- et hyl -

117 et hy| sukfsamyibn $HNAYHrdhslR L
[ 1 = sé ¥ ﬁﬁﬁf% t q[yllg] Ahﬂn?tg%lﬁlfaﬁgﬁpﬂ']ﬁ&ﬁﬁ# BB INGhetiBA-hydrazine

(1.0 044 Gerrpedx yn%@wﬂmlaénmﬁ 12 mL, 8.4 mmol) in CH,Cl; (20 mL) was added p-anisoyl

ohtori 18y ORI 2 FBAAMCAH R BUAL o0 e ceaction mixture was strrd

at rooﬁftbxﬁﬁhﬂiu&ﬂfdﬁ& ({fg B vk iletad wﬁﬁ@iﬁy}l Reelite @%d wlﬁraiﬁﬂ d’m'ﬁﬂrkamc layer was

S _heate a t was Il ut W th
washedvith W%i‘&%%‘éﬁgﬂ’&ng“%%é’ﬂg‘mz %ﬁg}eyfﬁ%eérﬁné opiFairalsg T he fes s gas purified
by fla¥¥ é}ﬁ‘oﬂ}@bgfaggﬁ Fhlgfalgé)%iutﬁtﬁ e IOt/ @ﬁﬁ@?ﬁ S$9)lib @ﬂ’fﬁ‘a tﬁé"ﬁoduct (Yield

concentr at he“resi diue was 20 purified by f
090gdﬁW®natography (Biotage) eluting vaith EtCﬁc/hexanes
: (2:3) to afford the product. (Yield 0.23 g, 329%.
Examplednpl e 5 [ 120] This exanple'illustrates a net hod for

[118] produc ‘lfﬁg eZ{émnglte %tléé zfi Imn%flod :%or pm&%mgoj( Y4-methoxy—phenyl) 1-methyl-7-
methylsulfanyl-1H-pyrimido[4,5-€][1,3,4]oxadiazine.

O
C
NT % \K@/
[ .
\-.S/H\/NIN/N
|

[119] A mixture of 4-methoxy-benzoic acid N’-(5 “bromo-2-methylsulfanyl-pyrimidin-4-
y1)-N° -methyl—hydraz:tde (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 brme, dried wiith MgSOz;,,ﬁltered' and concentrated. The residue was

purified by flash chromatography (Biotage) glutingwiih EtOAc/hexanes (2:3) to afford the product. .

(Yield 0.23 g, 32%).
Example 5 7
- }120] This example illustrates a method for producing 7-methanesulfinyl-3-(4-methoxy-

phenyl)-1-methyl-1H-pyrimido[4,5-e][1,3,4 Joxadiazine.
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phenyl ) -1-nmet hyl -1 H-pyri m do[ 4, 5-e] [|, 3, 4] oxadi azi ne.
Woggﬂ‘%g%s/ ,046152 PCT/ EP2003/ 012652 43 0~ JI NN rdpao®Nodbesz

To a solution of '

+ 3- (4-met hoxy: phenyl ) - 1- net hyl - 7- met hyl sul fanyl - I B pyri

"mdo[4,5- e][1,3,4]oxadiazine (0.23 g, 0.76 mml) in

THE at 0 C was added Oxone(43) (0.62 g, 1.01 mmol)

- (Aldrich) in water (5 nL). The reaction m xture was

stirred at O Cfor 3 h. It was diluted with 5 ethyl

acetate and water. The organic Bl was washed wth
water and brine, dried with , filtered and
concentrated. The resi§ugrw shed with hot EtOAc
and dried to give t oayet . (Yield 0.20 g, 83%.
Exam [122] This exanple illlustrates a nmethod for

produci ng [ 3-(4-net hoxy-phenyl)-1-methyl- 10 1
[121] H pyrTan stdufioh E3e(-1hethoxy- phenyl)— -methyl T-methylsulfanyl- 1H—pyrimido[4 5-

e){1,3 4:[%35%?;1 &dé&aZI giﬁdfn}r/xl bn? lfﬁg was adged 8}{0116!@ 0 %2 g 1. 01 mmol)

(Aldrlchz fﬁ%{@fﬁ;@ﬂ? T’?Qﬁe@&oﬁ%ﬁﬁ{m&sﬂéﬁ By )’C %orn?ﬁ h])f lWals Hhﬂ?c&i with

oxadi azi ne : :
ethyl aceuma aadwatare Tbémrghx)m a&edwaa:h@shm&mtplvm@dind bnae, mincd wWh\MgSOz;,
sered SRR O T SR B Sha Vel BEORS AL R oo
(Yield 0wibSs, ®adhect ed by filtration and purified:by flash :
chr omat ography eluting with EtOAc/hexanes (2:3) to -

‘Exampiggford the product. (Yield 65 ng, 30% [ 124] HRI\/IS

in/z Cal cul ated for CI9H17N502 [ ( MrH) +]: 348. |
[122] Foundthisggmpisglusirae aeaaathfe)ql @rprqdllzslg ﬁﬁﬁﬁ* ?egwémh@yl)" ~methyl-

e T el Gl g

,[I Yg

/

[123] A mixture of 7-methanesulfinyl- 3- -(4- met'hoxy«phenyl)—1—methy1~1I—I—pyrimido[4 5-¢]

. [1,3,4]oxadiazine (0. 20 g, 0.63 mmol) and amlme (4 ml) (Aldrich) was placed in a microwave
_ reactor (SnuthSynﬂleszzerW) The reaction mixture was heated at 160 °C for 1h. The precnpltate

i

© formed was collected by filtration and purified by flash chromato graphy eluting with

EtOAc/hexanes (2:3) to afford the product. {Yield 65 mg, 30%).

[124] HRMS m/z Calculated for CysHyN50; [(MAH)']: 348.1455. Found: 348.1458.
Example 7
[125]  This example illustrates a method for producing 4-methoxy-2-methyl-benzoic acid

N’-(5.—b_r6m0-2~me’chy1sulfangfi—pyrinﬁdjn—4-y1)-N’-methyl-hydrazide
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N - (5-brono- 2- net hyl sul fanyl -pyri m di n-4-yl)-N -net hyl
-hydrazi de WD 2004/ 046152 PCT/ EP2003/ 012652 44 Sr
- N N[126] To a sol ution . 65

W(fm%&.%%om- 2-mret hyl sul fanyl - pyrirnidin-4-yl ) N-nathy

| -hydrazine (0.24 g, 0.97 mol) and triethyl am ne

(0.68 nL, 4.85 mol) in CH2CI 2 (15 L) was added 4-

met hoxy- 2- net hyl - benzoyl chlsaride (0.36 g, 1.95 mmol)

(from 4-met hoxy- 2- net hyl - benzoic acid 5 (Al drich) and

SOC12) in CH2C12 (5 nL). The reaction m xture was

stirred at. roomtenper ., The precipitate

formed was coIIected b flltﬂati and dried to give

product. The nother ™ [ iflute with Et OAc and

washed Wi th water and br| n

261 4R e ST e g P BB MR e
(0.24 ng o4 E&ﬁﬁel aﬁ@@féﬁiyﬁ%ﬂné’?(ﬁéﬂnﬂ 885 ehrmAPHCHAD, @5anD) washdded 4-

his exanple illustrates a_ nethod for produc
methoxge= %mqﬂgﬁﬁgmyﬁch}@nc}w(pjéigehﬁﬁ )mnpl) (from 4-methoxy-2-methyl-benzoic acid

(Aldnc'irlg Loy gO(Z‘IgBTE} &lzéléd\"ﬁél@/ l Tll:l2 gl]‘e%'bh T T W§s Kiled aBroblOMAgbrature for

m xture of
18 h. Yﬂnd’mbd’iprxate &H:fmtﬂ by scﬂbm‘ad'bg fdicatidn and dried to give product. The mother.

liquid Wﬁ’ élﬁtﬂwﬁg%té R%? xzia%ghf a‘%%%?raaﬂdé)gnﬁ,dir%g with 1}5[g§84, filtered and -

concen@ﬂiﬂ:ld) This' ﬂeﬁ&llfa’\lv@s"ﬂrﬁﬁec( Witk hel Crand aNp&itd tp(giMéar seb&@f arop of product.
mmol) in DM (4 nL) were placed in a m crowave

_ (Combné‘dm@d03(5m99%8ynt hesi zerTM. The reaction m xture

was heated at 200 C for 1 h. 1t was diluted with ethyl
Exammde®t at e and water. The organic | ayer was washed with '
brine,,dried w tPéQ% . -QONERRLY-atB8hyl-phenyl)-1- -
[127] The rejgn%lexam sﬁlg'?l e %e%?%gﬁﬁjﬁ%hugﬁggu%t (Y|% I d 0. YZP ¥ '

methyg7-nf3isul@20ylEapyphiioBt, §-2 R 9 Afrediagitmnpl e i || ustrates
a nethod for produ0|ng

. O
7- met hanesul fi nyl - 3- (4- net hoxy-
met hyl - phenyl) - 1- met hy| g4 l i o[ 4, 5- €]
[ 1, 3, 4] oxadi azi ne. o\s)l\ AN

A

[128] A mixture of 4-methoxy-2-methyl-benzoic acid N’-(5 Jbromo-2-methylsulfanyl-
pyrimidin-4-yl)-N’-methyl-hydrazide (0.35 g, 0.88 mmol), h-iethylamine (1.5 mL) and NaOH

" powder (50 mg, 1.25 mmol) in DMF (4 m1) were placed in a microwave reactor

(SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. It was diluted Wlth ethyl

acetate and water. The organic layer was washed with brine, dried with MGSO,;,, 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)— -methyl 1H-pyrimido[4,5-¢][1,3,4]oxadiazine.

\)\/IYQ




NP NO W 2004/ 046152 PCT/ EP2003/ 012652 45 [130] To
a sol ution of
net hoxy- 2- met hyl phenyl ) - 1- met hyl - 7- net h
wo 20P§-494ﬁb§/zr| m do[ 4, 5-e] [ 1, 3, 4] oxadi azi ne (0. 24 g{flﬁ)i@%i%ﬂ
mmol) in THE (10 nl) at 0 C was added Oxone(r) (0.62
g, 1.01 mmol) (Aldrich) in water (5 nL). The reaction
m xture was stirred at 0 C #r 3 h. It was diluted
with CH2Cl 2. The organic |ayer was washed with water
and brine, dried with MgSH4, 5 filtered and
[130] concemé & asleton JiR(4-Rethare 2WAGH FIERsNBL BldetiZed iyl fanyl-1H5-
Et OAc._and _dri ed tg) |veﬂ?he r%guc% (YFlglgd Oﬂg}i& &
pyrimidglfgh- e@éﬁm}@d@@m 1@% £.0. 7RO TRRAT 0L 0 & eas added Oxone®

(0.62 g,ﬁlhrﬁ%oﬁ)&&l(& %r(% 3 l](v)4 'ﬂx%trgapc)t(1 n ml}[rt?}eh%as s%rr%g%la cl for3h It

was dlh{ltad ﬁxtﬁm&@ﬁl Thie ﬁrg%nid thy<R ReR Ylagied@ith MeteRind tibe, dridd with MgSO.,
m xture
filtered ?ﬂ%ﬂﬁ%{ﬁ@&ﬁ f hwﬁs;@e(wsmrﬁﬁaé}mzd fﬁ@ml%?@Aﬁ BhgTigd tp_ghe the product.
(Yl&ld@dl‘%'ﬂﬂ"/ﬁyr' uni do[ 4, 5-e][1, 3, 4] oxadiazine (0.21 g, 0.63
d aniline (2 nL) (Aldrich) was placed in a
B 1ghgrowave reactor (SmthSynthesizerTM The reaction
ﬁm&r‘n‘—xture was heated at 200 C for 1 h. The 15 reaction

{131] m xt-ufles wesnge Hisedeyd toathiv @, pradiesiner [ e(lﬂrpnettm:af-mmybphényl)- 1-

et fmsEeb g By e b vy B70p [ 1331
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HRVS m z Cal cul at ed for C20H19NSQ2OL(MHH) "' ]:
362.1612. Found: 362.1614. Ex e 11 11341 This

exanple illustrates a 01 produci ng
2, 6-di chl or o- benzoi c, »N(5 20
br oro- 2- met hyl sul fan -pyridin-4-yl)-N -net hyI hydr a
zi de.
[132] A mixture of 7-methanesulfinyl-3 v(4-methoxy—2—methyl—phényl)—1—methyl~1H-

pyrimido[4,5-€]{1,3,4Joxadiazine {0.21 g, 0.63 mmol) and aniline (2 mL) (Aldrich) was placed ina
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1 h. The
Teaction mncture was diluted with MeOEL The preclpltate was collected by filtration, washed with
'1sopropan01 and dried to give the product (Y ield 85 mg, 7%) |
[133] HRMS m/z Calculated for CagHisN502 [(MHH): 362 1612. Found 362.1614.

Example 11 _ _ ‘ .
{134] This example illustrates a method for producing 2,6-dichloro-benzoic ac.id N’-(5-
brom0~2-methylsulfanyl-p;&*imidin—ét—yl)—N’~methy1~hydrazide.

- J\Tm X

<l

| [135] To a solution of N—(5—bromo—Z-methylsulfanyl-pyrimidin~4myl)-N—methyl—hydrazine

(0.40 g, 1.61 mmol) and triethylamine (1.12 mL, 8.05 mmol) in CHyCl (15 mL) was added 2,6-
dichlorebenzoyl chloride 0.46 L, 3.21 mmol) (Aldrich). The reaction mixture was stirred at
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Br CI OCI [135] To a solution of N(5
br ono- 2- et hyl sul fanyl - pyri m di n-4-yl)-N-net hyl - hydr az
40 g, 1.61 nmol) and triethylamne (1
W‘é;g@ém'(‘ in CH2C12 (15 M) was added 2, 6- pttnaosnizes:
dlchlorobenzoyl chloride (0.46 nL, 3.21 nnDI)
(Aldrich). The reaction m xture was stirred at WO
2004/ 046152 PCTI EP2003/ 012654¢ 46 room tenperature for
18 h. The precipitate was collected by filtration,
washed with CH2Cl 2 and dried to give the product.
room fe¥fipRtAud &2 8%, ﬁh@"ﬁecqﬁ%s@é% &:h%ct[a&ﬁﬂilu‘é'%ﬁ v?&%%@@lw%h CE,Cl and

illustrates a neth
dﬂed@g@@ﬁ@m@nﬁo@mhb@}ﬂgr 6‘>ﬁ)et hyl-7- 5 .
met hyl sul f anyl - 1Fprr|n1do[4 5-e][1, 3, 4]oxad|a2|ne
Example1yyy| ~\1/0 \ -N- -N [1371 A nixture of
aci d

[136] ﬁl’ 6( gl | g{ﬁqipqﬁgf %Fgﬂvﬁ f?ﬂplr?%cmgﬁs 2 S-mchlorophenyl) 1-mcﬂ1yl -7-

methy;du)faw-mpmldhw éi_]Zl 8@]xQafading, 1.23 mol), '
triethylamne (3.0 nL) and NaOH powder (100 ng, 2.5

mol) in DVF (4 nl) was pl aced™ m crowave reactor
(SnlthSyntheS|zer°"A) 10 m xture was
heated at 200 C for nﬁijia dij uted with ethyl
acet-ate and water. The @ ani ayer was washed with

brine, dried with MpSO4, filtered and concentrat ed.

'Th fl h
A L X G e T —
y)-N° ﬂnﬁﬂﬂdtydrz(zhdleeﬁo d2 @, B23 gunol), 4%9thylixsieigh.© rdi3) ahd MBS bowder (100 mg,
2.5 mn}% ﬁgﬁ;@ﬂelf)l . u t ! ggngq;rg%%%?rgagtgrr (Sg{lt%%uyncghes%zerm) The reaction
mmhnf%t%%mﬁleﬂeﬁi at%gh? fq} flh p @dﬁ%&eﬂ vﬁﬂleéthy[iljacéscaé]agé ISz e, organic layer

SITN N c utlon
was washe@ W&t-hd:lrmh,l dricd pthrmg:)ea, fihetddyind éomoehtizttd UTharvgldut bhas purified by

o YT SBl B huSp EE  5olheoe S g i o1

74%).1. 33 nnol) (Aldrich) in water (6 nlL). The reaction
mxtwevmssurraim O Cfor 4 h. It

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.

cl -
. o
N7 ™
oY
e AN Cl
ey |

[139] To a solution of 3—(2 6- dmhlorophenyl) 1-methyl—7 methylsulfanyl-1H-
pynnndo[4 .5~ e][l 3,4Joxadiazine (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 for4 h. It

' was diluted with CH,Cly. The organic layer was washed with water and brine, dried with MgSQy,,

filtered and concentrated. The residue was dried to give the product. (Yield 0.29 g, 88%).
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was diluted with CH2C12. The organic |ayer was washed
wth water and brine, dried wth MgSO4, filtered .and

.CO ntrated. The residue was dried to give t -
W%%"ﬁ%ﬁ%?ﬁ?z (Yield 0.29 g, 88%. WO 2004/ 046152 BEirep20031012652
PCT/ EP2003/ 012652 47 Exanple 14 [140] This exanple
illustrates a nmethod for producing
[ 3- (2, 6-dichl orophenyl )-1-ngfhyl - 1 Hpyrimdo [4,5-¢]
[ 1,3,4] oxadiazin-7-yl]-phenyl-amne. ci N\ O\ |
HN)" *N C 5 [1411 A mixture of
.. a(~met hanesul finyl -3-(2, 6-di chl oro-phenyl)-1-nethyl-I1H .
Méyl'g‘iam do[ 4,5- e][1, 3,4]oxadiazine (0.14 g, 0.39 muol)
[140] and afhib xrani]2 ilhdsiratés™d sieiboh forwasivpingd @42, bnlichlarbpireoyiat emethyl-
reactor (SmfhSynthesizef ). The reaction m xture was
1H-pyrigude é‘eﬂéhgﬁ){?x@fﬁf‘%?" 1Y11Zip.ehe"f*gﬁ]ém?1§‘%cti on nixture was
diluted with McOH. The preci pfitgie was col | ected by
filtration, washed with 10 igop nol and dried to
give the product. (Yieldy3 g, 20% . [142] HRVS nmlz
Cal cul ated for ClsHlSG.iL,ZN!ﬁ M) ' ]: 386.0570. Found:
386. 0574. Exanple 15431 his exanple illustrates
y

a. method for produci
[3-(2, 6-Di chl oro-phen -1- et hyl -
1H pyrimdo[4,5-¢e][1, 3, 4] oxadi azin-7-yl]-(4-fluoro-phe
nyl)-amne.. .ci H\WN N cl P 15 F [144] A m xture of
[141] 7- et RanraHt b Tytetidnéstl iyt ghjcaicn bamyhyl)- L-nnelis F-pytimido[4,5-

Y LA T TR —

reactor:@ 3 RARME 1 G %8 Qé%&ﬁ&?é@ﬁr? gv?ﬂs I}@J%Mt 2062@ P! TR reaction

ure was heated at 2 The O reaction
mixturdtivad difvsedngish MuOE rTegiredpitiftheas @iledadbndbraieswehed vih
isoproglzi%f))lpafrgg ggxgc? 1!0 éanrr]g ‘d:l(éI E)Iroed%ctt. ‘EY%H&’ fO Itntg],e 20% r oduct. (Yield , 52 ,

[142] HRMS m/z Calculated for C13H13C12N50 [(l\/I-i-H)"']: 386.0570. Found: 386.0574.

Example 15 | |
[143] This example illustrates a method for producing [3~(2,6-Dichloro-phenyl)-1-methyl-

1H-pyrimido[4,5-e]{1,3,4] oxadiazinJ-yl] -(4-~fluoro-phenyl)-amine,

Cl
/"\ L N G -
HN™ N rEi

[144] | A mixture of 7'—ri1&:thanesu1ﬁnjd-3 -(2,6—dichloro-pheﬁy1)—l-methyl.— 1H;1;yﬁmido[4,57
e][1,3.4}oxadiazine (0.14 g, 0.39 mmol) and 4-fluoroaniline (2 mL) (Acros) was pléced ina
microwave reactor (SmithSynthesizerW). 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 Caloulated for CigHzCLENsO [(M+H)']: 404.0476. Found: 404.0482.
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[ 1451 HRMS nfz Cal cul ated for C18H12C12FN50 [ ( M+H) +] :
404.0476. Found: 404.0482. WD 2004/ 046152

PCT/ EP2003/ 012652 48 Exanple 16 [1461 This
WORMI4¢¢132 s a net hod for produm ng FeRBaGia0nzes2

[3-(2, 6-D chl oro-phenyl) - 1-net hyl - 1 Hpyrimdo
[4,5-e] [ 1, 3,4]
oxadi azin-7-yl]-(3-chl oro-phgnyl)-amne. | 0: H\~ N

I"NC 4 5 [1471 A mixture of
7-met hanesul finyl - 3-(2, 6-di chl oro- phenyl ) -1-nmet hyl -1 H
Emmgﬁg gido(4,5- e][1,3, 4] oxadiazine (0.14 g, 0.39 nmol)
3-chloroaniline (2 m.) (Aldrich) were placed in a
[146) m cr oVistueexaampdd blustfBesia h&hrod ﬁ:e@i:cz:‘latingj[?» -(Zadicdamtphonyl)-1-methyl-

1ecesfitelh e Do ko Do PREr B e vashed wit h

met hanol and dried to give the clQ~product. (Yield 0.1
g, 77% . [1481 HRVS nfz Cal culated flor CL3H12C13N50

[ (MrH) +] 1 420.0180. Found:H v.. Exanpl e 17 [ 1491
This exanple illustrat es;;mé\ ,hEid Flor produci ng
1-{3-[3-(2, 6-di chl or o- phényl ) -11-

met hyl - | H pyri n3i do[ 4, 5

[1, 3, 4] oxadi azi n- 7- yl g« vO] - phenyl } - et hanone. ¢l o |

I HN~(NNC O i\ I FO FF 15

[147] A mixture of 7~méth’anesu1ﬁny1;3—(2,64dich10r_0—phenyl)—1—methyl_— 1H-pyrimido(4,5-
e][1,3,4]oxadiazine (0.14 g,‘ 0.39 mmol) and 3-chloroaniline (2 mL) (Aldrich) were placed in a
microwave readtor (SmithSynthesizer™). The reaction mixture was heated at 200.°C for 1h. The
reaction inixture was concentrated. The residue was washed with methanol and dried fo give the

product. (Yield 0.1 g, 77%).

- [148] " HRMS m/z Caleulated for CigH;»ClsNsO [(M—i—H) 1: 420.0180. Found: 420.0183.

Exampie 17 _
[149] This example illustrates a method for producing 1-{3-[3 -(2,6-dichloro-phenyl)-1-
methyl- 1H—p.y1.'imido[4‘,5-e][1,3,4]0Xadiazin—7-ylamino]—phenyl} -ethanone.

cl ‘
- N\"YQ '
)1\/ Nl
HNT N N
I oH.
Lo
F

F

[150] | A solution of 7-methanesulfinyl-3 -(2,6—dichloro-pheny1)—1—methy1—1H—pyrimido[4,5-
e][1.3,4Joxadiazine (0.10 g, 0.28 mmol), 1-(3-amino-phenyl)-ethanone (75.6 mg, 0.56 mmol}
(Aldrich) and p—tolﬁenesulfonic 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 produbt. (Yield 94 mg, 62%).
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- 15

20

[ 1501 A solution of
7- met hanesul f nyl - 3- (2, 6-di chl oro- phenyl )-1-nethyl -1 Hp
rimdo[4,5- e][1, 3, 4] oxadi azine (0.10 g, O. <
““V%ngﬁgﬂlno phenyl ) - et hanone (75.6 ng, 0.56 rmo balorzss2
(Al drich) andp-tol uenesul fonic acid nonohydrate (53.2
nmg, 0.28 mmol) (Al drich) in isopropanol (4 20 nlL) was
~placed in a mcrowave react@r (SmthSynthesizerTm
The reaction m xture was heated at 160 C for 1 h. The
reaction mxture was concentrated and purified by

[151] SP&??%%\ Qw}@alfcﬁotég fﬂﬁcmms &adgt@%@?]%g@%% ”ﬂ?d%g/g 428.0676.

2004/ 046152 PCT/ EP2003/ 012652 49 [151] HRMS i n/z
E}(ﬂ%cul ated for C20HL5CL2N502 [(M+H)}]: 428.0676.
[152] Founammn@ﬁzﬁusuaﬁsmtmmﬁr prbBiaing i[3-(2 & atigHlero-phenyl)-1-

ustr fo odugi
mthLQ&F Eﬁéfg‘@ﬁ5%§6“%M§ %H ék%%%*u?¢$pyrlnldo
[4,5-e] [1, 3, 4] oxadiazin-7-yl aadps]-benzonitrile. ct /
NNNNC -, FNF S[15 @tuonof
7- met hanesul fi nyl - 3- (2, 6- fb [ - phenyl ) - 1- nethyI-IH

-pyrimdo[4,5- e][1,3, 4} aﬂ.n‘é(o 10 g, 0.28
nmol ), ni-am nobenzonitpi] e (56 , 0.56 mmol)
(Pfaltz-Bauer) andp-t nesd i c acid nonohydrate

(53.3 g, 0.28 mmol )y& Aldrich) /fi'h isopropanol (4 ni)
was 10 placed in a mcrowave reactor
(Sn1thSyntheS|zerTm¢ The reaction m xture was heated

o1 8 S B PE SRR gt s

e][1,3 4michaz&»feﬂw 10 g, b2® 166N oz AtnebBazbWtdle AP i, 656 mnﬂoig ﬁéfaltz—Bauer)

anaptofispeeions (2&%310?1%“?&\@ £ 1085 39holF uRE )4 Fog Aol (4 m) was

placed nfg Jegre&éoi %?glh(‘ggﬂﬁés ﬂeééu%ﬁtrﬁlﬁﬁﬁéwas nBkdAQE 160 °C for

pro ucing 3 ‘oro-p

A0 con%{]lél%g% 1%f ng‘ASr?o ar%ord%:?e ploduc% (Y i&d 36 mg, 24%).
[154] HRMS m/z Caleulated for CoH2ClNgO [(M+H)™]: 411.0523. Found: 411.0524.

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

meﬂayl-lH-pyrimidoM,S-e][1,3,4]0xadﬁazin—7—y1aminq]-benzoic acid methyl ester. -

. ol

orY
N )\N/ I?’N Ci
e

QO

[156] A solution of 7-methanesulfinyl-3-(2, 6—dichlom—phenyl)-I—methyl—lH—pyﬁmi;ioH;& ,

‘ e][1,3,4Joxadiazine (0.10 g, 0.28 mmol), methyl 3—aminobeﬁzoat¢ {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 {ShﬁthSyn’ches_izerTM). The reaction mixture was heated
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H\W i NC ~Ov6 0 [156] A solution of
7- met hanesul fnyl - 3- (2, 6-di chl oro-phenyl )-I-nethyl-1Hp

[ I7] 4,5- 20 e][1, 3, 4] oxadi azine (0.10 g, -
‘V%%%g@%ﬁ' t hyl 3-am nobenzoate (84.6 ng, 0.56 %C%ﬁ?ﬂmyau&g

(Lancaster) andp-tol uenesul fonic acid nonohydrate
(53.3 ng, 0.28 mml) (Al drich) in isopropanol (4 nl)
was placed in a mcrowave redagtor

(Sm t hSynt hesi zerTM. The reaction m xture was heat ed
WD 2004/ 046152 PCT/ EP2003/ 012652 50 at 160 C for | h.

at 160F0Rfof @ACTHe Redblivh HiLuMAPasCORGaREf-al e p%\?\?it&é &k RhiRLR by
was col | ected by filtration and washed th

filtratips gyt wpshed Witinigoptppangl amst @wdéo give thy podot.. ({iMidS6dn® 60%).

7%, S0 o7 Lo B 5 SO SRR s,

] This exanpl e |IIustrates a met hod for producing
Bxam % -(2, 6-di chl oro-phenyl)-i-

[158] et hyl T]Inls'lf:ﬁa(lﬁplﬁ‘lllﬁthéte@a ﬁie&hbd&‘oﬂﬂz@&&ﬁh@fﬂ{ﬁ(276—Eicﬁmdlfﬂlenyl) 1-
? \ Mca NG HZN O [159
mefhyg ﬁcﬂya:m@ﬂd@% e][1,3 4]oxadlazm- -Flamino]-benzamide.

3-[3-(2, 6-di chl oro-phenyl ) - 1- net by] - Fprrlnido[4,5 10

e][1, 3, 4] oxadi azi n-7-yl am no -b nzo rile (65 no,
0. 16»ymol ) in acetone (5 ni t 30 T was added I'N

NaOH solution (0.4 nlL) angy yﬂrdben peroxi de (0.2
~nmL). The reaction mxture mas dtirred at 0 Cfor 5 h.
The precipitate was qgjl: kd by filtration, washed

.Wth water and dried » give the product. (Yield 60
ng, 87% . [160] HRMS na?z Cal cul ated for Cl9H14Cl2N6eQ2
[(MtH)i]: 429.0628. Found: 429.0632. 15 Exanple 21
[161] This exanple illustrates a nethod for producing

f1591 3- (t enTe buolkptiod pA%{ h{A,6-dichmy-bleny])-1-methyl-1H-pyrimido[4,5-

e]{1,3,4]Joxadiazin~7-ylamino]-benzonitrile (65 mg, 0.16 mmol) in acetone (5 mL) at 0 °C was
added 1IN NaOH solution (0.4 mL) and 30% hydrogen peroxide (0.2 mL). The reaction mixture
was stizred at 0 °C for 5 h. The precipitate was collected by ﬁﬁra’rion, washed with water and dried
to give the product. (Yield 60 mg, 87%).

{160} HRMS m/z Calculated for C1oH14ClzNgO2 [(M+H)4]: 429.0628. Found: 429.0632.

Example 21
[161] This example illusirates a method for producing 3—(ter}—butyl—dhnethyl—Sﬂanyloxy)- >

phenylamine.
NH,

(L LK
o~

[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 dituted with ethyl acetate (50 mL) and water (50 mL).

The organic layer was washed with 1N NaOH solution, water and brine, dried with MgS0,, filtered
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| phenyl]qbe(n;&dl[clﬂlaro(ﬁle violis Gt @ylor}pla?ﬁﬁao{islsﬁtﬂwzl]ﬁi’:\ﬁ

phenyl anmine. NH ooc SI° [162] To a solution of
m am nophenol (1.0g, 9.16 mol) (Aldrich) in CH2O 2
was 20 added im dazole (3.12 g, 45.8 .

WO%%“‘@#? %) and t-butyl di methylsilyl chioride 6’%})2&0,3’0”632

27.49 mol) (A drich). The reaction m xture was

stirred at roomtenperature for I d. It was

concentrated under reducedspressure. The residue was

diluted with ethyl acetate (50 nL) and water (50 ni).

The organic | ayer was mashed with I'N NaOH sol uti on,

d
w1 o o vyt W oY R d P matoha %%%%gﬁ%/&{t%gt%d CHCl,
(1:99) tyidordede gnduotaYisld 185 edP®).f | ash chr onat ogr aphy

eluting with Et OAc/CH2C12 (1:99) to afford the
Examplsdduct . (Yleld 1.85.9, 90%. Exanple 22 [163] This
exa tr t for 0 c
[163] [ 3- r?]gﬁ s &5 mF ﬁ@%@@ é}oggmra ngé te;?butyl -dimethyl-silanyloxy)-
Y- éﬂ'a%lne.
N I

p.

ZD

3, 4] oxadi azi n-7-yI]
/ t Si.O L164] A solution of
7-met hanesul finyl -3-(2, 6-di g nyl ) - 1- met hyl -1 H
Pyrin-iido[4,5 - e][1,3,4 Qﬁgdi 2i ngy (0.15 g, 0.42
mmol-y-, 3-(tert-butyl - dlne‘hyl sﬁlanyloxy) phenyl ani ne
(0.19 g, 0.84 mmol) jEiELgenesulfonlc acid
nonohydrate (79.9 ) (Aldrich) in
I sopropanol 10 (4 nL) was placed in a mcrowave

[164] r eact ArsoluSnh bi BymetHvessuraryNg.- (ZHﬂﬁchle&G'pheﬁm)mmétﬁﬂelI\I\@Sjrmndo[ﬁt 5.

f or The r aCtIE

a3 5 Ree 2 L5EaNE BRI P Uiy e R o By amine (019 g,

0.84 Ry AhdS-tdMhdrd ﬁfog-}pi
or g du({:!?-t (Vi Sel ey fg'% 2 gﬁfateggi) Sﬁ‘ﬁsz %’.gihﬁlftl Idnch) in isopropanol

(4 mL) wraplefadl inlel mistovaye @ﬂatonéiﬂm@tﬂyﬁﬂﬁleswﬁﬂﬂu diba gcactlon meture was heated

st 160G ip iy b TR P O oS P ar e by e e ogphy

eluting HaR @t@Ac/CHzcb_ (5:95) to afford the product. (Yield 0.13 g, 59%). |

Example 23
[165] This example illustrates a meﬁlod for producing 3-[3-(2,6-dichloro-phenyl)-1-
methyl-1H-pyrimido[4,5-¢]{1,3,4]Joxadiazin-7-ylamino]-phenol.

HO

- [166] To a solution of [3-(fert-butyl-dimethyl-silanyloxy)-phenyl]-[3-(2,6-dichloro-

phenyl)-1-methyl-1H-pyrimido[4,5-€][1,3,4Joxadiazin~7-yi]-amine (0.13 g, 0.25 mmol) and
tetrabutyl-ammonium fluoride (0.38 mkL, 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 EtOAc/CH,Cl, (10:90) to obtain a solid. This solid was

'recrysta]]jzed from EtOAc/hexanes (1:1) to afford the product. (Vield 43.0 mg, 43%).
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cl HNN d ~~1 HO v [166] To a solution of
[ 3-(tent-butyl -di nmet hyl -sil anyl oxy)-phenyl]-[3-(2 6- di

oro-__
W‘gﬂéﬁ%ﬁ??ilf’ﬁ- met hyl -1 Hpyrimdo[ 4, 5-¢e][1, 3, 4] oxa %@FZOO 012652
yl]-amne (0.13 g, 0.25 nrnol) and 20
tetrabutyl -amoni um fluoride (0.38 nL, 1.0 M sol ution
in THF, 0.38 mmol) (Aldrich)g2in THE (5 nlL) was
stirred. at roomtenperature for 18 h. It was
concentrated and the residue was purified by flash
[167] chr oma{iagRaphyaehibieh R WA ACENGAC {(HEEH2 42105 190)FohRd: 402.0523.
obtain a solid. This solid was recrystallized from
Examold #Ac/ hexanes (1:1) to afford the product. (Yield 43.0
ng, 43% . WD 2004/ 046152 PCT/ EP2003/ 012652 52 [167]
[168] HRI\/IS Al sex@apleillestretds ameﬂ@ﬁa]mm:e@@nﬁmzth@qmm@)xqamd3 -[3-(2,6-

chhlog él}lgnpsfé gil Iil‘lthg]P f% Pg‘géé Oﬁ‘ﬁ% -ﬁga %X@? ag‘fa&g]u’/ &%6 E131]1<:r] -pli]xenyl ester.

met hanesul fonic acid 3-[3-(2,6- ¢

Di chl or o- phenyl ) - 1- et hyl - | [45e][134]oxa
di azi n-7-yl am no] - phenyl it 5 | I HNXN NN G 0-10
5 [169] A solution of HN™ N N’

3-[ 3- (2 6- di chl or o- phenyLh< 1- et hyl - | H pyri mi do[ 4, 5-
e] [ 1+3, 4] oxadi azi n- 'Pey‘f’ o] - phenol (20.0 ng, 0.05
nol ), net hanesulfon?l Ochloride (0.016 ni, 0.22 nol )
(Aldrich) and triethylamne (0.029 nm, 0.22 mmol) in
CH2Cl 2 (5 nL) was stirred at 10 roomtenperature for 3

[169] d. The\ sduatidn @i3-[FHRHulilemphearivé enethylH Hvpyremidabds-

o1 RpRBia et fop 0l m, o SERE AP GRAEA G o016 mr,

0.22 mﬁiotm qfn&mhf) bkt mEtk@%ﬁﬁxtte(ma)zQSnIc 0.8) mh@l)dﬂt&lzﬂlgé(S sil)ivebs stirred at -
was recrystallized from EtOAc/hexane aff%g(gl1 ith
room t@rﬁéerafafeofea%ti ]%@(FeéFt&ﬂﬂm@“ﬁﬁ’aS Faghyed yifwte TiRgy Gried with.

MgSO%@’hfe%daahg @0\%&%&&%{9 hﬂh@%@@%ﬁ Zﬂs&iﬂéﬁ%ﬁ]ﬂas}ff&@ozggta graphy eluting with

15 Exanpl e
EtOAc/hexanes (2:3) to obtain a solid which was recrystallized from EtOAc/hexanes to afford the

product. (Yield 11.6 mg, 48%).
[170] HRMS m/z Calculated for CioH;sCLNs048 [(MAH)]: 480.0295. Found: 480.0300.

Example 25 : _ _ L
[171] _ This example illustrates 2 method for producing 3—[3-@,6-dich10ro-phenyl)—1— _

| methyl-1H-pyrimido[4,5-€]{ 1,3,4loxadiazin-7-ylamino}-N-methyl-benzamide.

Step 1. N-methyl-3-nitro-benzamide.

O, 0
"N

S

o]

[172] To 4 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. Ttwas washeci with water, 2 N HCI solution, sat. NaHCO; and
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[171] This exanple illustrates a nethod for pr oduci ng
3-[3-(2, 6-di chl oro- phenyl ) - 1-
met hyl - | H-pyri m do[ 4, 5- €]

WO Ra4844Pdxadi azi n- 7- yl am no] - N- et hyl - benzan1%%Tm:‘m%P1%b2
1. N-methyl-3-nitro-benzarnide. o. ,-o NN 0 20
[172] To a solution of 2 M nethylanine in THE (100 nL)
(Aldrich) and CHC13 (80 M)ssat 0 C was added
3-nitro-benzoylchloride (3 g, 16.17 nmmol) (Fluka) in
CHCI 3. (5 nL). The reaction mxture was stirred at 0 C

brine, i wit Mrgs, AR (BRNSH MRV ThEb I Erteb w AN Il net tep

without Birtte pusifidation W ibld S@485%).1 t ered and concentrat ed.
The de materi al s used in the next step wthout

Step 2. Nu?’-fﬂcfi%#%ﬂlf"wrff%?é&’méﬁ (Yield 2.47g, 85%. Step 2.
N- Met hyl - 3- am no- benzam dgg: NH2Z N O 5 11731 A mixture
of N-nethyl-3-nitro-benzasq. de (2.47 g, 13.71 mol) and
10% Pd/C (0.5 g) in net ol {50 nL) was hydrogenated
at room tenperature and atno¥pheric pressure
overnight. The reaction m xfPure was filtered through

751 3o DSBS SRS DRI A T S50 810 R prc 0

g)in m@h’%ﬂdﬁ E%LWash}fy\dtc@eﬂﬁai ﬁlﬁs)m té:ﬂ;ﬁﬁri?ture?ahé pinRspheric pressure overnight.
2, 6-Di chl or o- pheny 1-nmet - |

The reapﬁqmﬂqhw a0 5Epnqd e SR enc!r@?’ﬁvf)ffv bR g efertat vas.

used in the neXP step mthout fuhlth'_%llxrkﬁdgtl% (¥ 8d%2.06 g, 100%).

- Step 3. 3-[3-(2,6-Dichloro-phenyl)-1- methyl-1H-pyrimido[4,5-¢/[1,3, 4]oxadzazm~7—ylammo]—N—

methyl-benzamide.

Cl.
ooy
) 1
PN T’N

[174] A solution of 7-methanesulfinyl-3-(2,6- dichioro-phenyl)- l—methyl- H-pyrimidof4,5-
&][1,3,4]oxadiazine (0.10 g, 0.28 mmol), N-methyl-3-amino-benzamide (84 mg, 0. 56 m:mol) and p—
toluenesulfonic acid monohydrate (53.3 mg, 0. 28 mmol} (Aldnoh) in isopropanol (4 mL) was -
placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 170 °C for
1h. The reaction mixture was concenirated 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 (Y ield
34 mg, 28%). . - '
[175] HRMS m/z Calculated for CooHysClNs O3 [(M+H)+]: 4437.078 5. Found:‘ 443 .(_)_7.91“..

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—6][1,3,4]oxadiazin—7-ylamino]—pl_lenyl ester.
Step 1. Methyl-carbamic acid 3-nitro-phenyl ester.
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10% ﬁlcﬁ(g'&gg ?%%ﬁa&ﬂoj {M@E@ﬁ?&@&n&ﬁd% R SLiempaMare ghttmospheric

O [1741 A solution of

7- met hanesul fi nyl - 3- (2, 6-di chl oro- phenyl ) -I-nethyl -1 H

pyrimdo[4,S e][1,3,4]oxadiazine (0.10 g, 0.28 I _
WR2AY1491523- ami no- benzamni de (84 ng, 0.56 mmmol ) &?%@04%012632

t ol uenesul foni ¢ aci d nonohydrate (53.3 ng, 0.28 nmol)

(Aldrich) inisopropanol (4 nL) was placed in a

m crowave reactor (SmthSynthesizerTM. The reaction

m xture was heated at 170 Cfor | h. The reaction

m xture was concentrated and purified by RP-HPLC

(C-18, eluting with _l\/b?\]/!j%O ) to obtain a solid

whi ch was recrystallized firom nethanol to afford the

product. (Yield 34 ny, . 20 [1751 HRVE m z
Cal cul ated for C20H16C12 [f M1 1: 443.0785. Found:
443.0791. Exanple 26 [1 Mg exanple illustrates a

nmet hod for produci ng nmethyl-carbamc acid 3-[3-(2, 6-

(77 di chl opps g or shnieebhdnsl €310, 157 mweol) (B dstredd) End fritklgplamine
adi azi n-7-yl am nzgim-éhen | ester. Step 1. . CHLCl (20 .
(3.01 bt HyF 7 manobmiCHL6%i (@0 sl was gdprkmsthyldaqeapmatyp CHoCl (20 mb)

143044704 oG Ny Zhed with 2N
e e
HCl al%%g&?id whid %\{Ig\/SI\éOiI ﬁlydéradrhm’eoorr]a(:@t@tzgggiﬁ gltpéig I‘,mnqﬁﬁgi )éfi.z Feerystallize
from r(xgtb;aq@_jo afg)ﬁnh%ﬁipé uc?Tﬁ@g‘ngd&%yz%%iﬁ xture was stirred

atyrdy 0, LIEREERE YL nih®phéestét Was washed with 2N 5
Step 27 e Qa3 Spuit SOt filtered and

concentrated. The crude ndterial was recrystallized
from met hanol to afford [ﬁ preduct. (Yield 3.01 g,
719% . Step 2. Methyl - car Bagtg_dcid 3-am no- phenyl

ester. NH,~ O[178] A nixture df nethyl-carbanic acid-

3-nitro-ph I t 3.01 g, .15. 34 | 1 %
(U781 C. (BB phmabT e A Eo0 AN oR) GH S0 e S fmeD) end

m xture Itered through a Celite(r)
pressiR@dvanEht ONeaBidiah edxtuiheas filtered through a Celite® pad and concentrate

residue was purified by flash chromatography eluting \;vith EtOAc/hexanes (3:2) to afford the

d. The

| product. (Yield 1.66 g, 65%).

Step 3. Methyl-carbamic acid 3-{3-(2, 6-dichloro-phenyl)-1-methyl-1 H-pyrimido[4,3-

cl -
N\%jg
-/H\/ N Cl
HNT N ris

e][1,3,4] oxadiazinu_%yldmino ] -phenyl ester.

e

[179} A solution-of 7+methanesulﬁny1—3—(2,6adichloro—pheny1)-1—methyl—1H-pyrimido[4,5-
el[1,3,4]oxadiazine (0.10 g, 0.28 mmol), methyl-carbamic acid 3-amino-phenyl ester (93 mg, 0.5.6

mmol) and p-toluenesulfonic acid monoﬁydrate (53.3 mg, 0.28 mmol) (Aldrich) in isopropanol “
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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resi due was purified by flash chromat ography el uting
w th Et QAc/ hexanes (3:2) to afford the product.

(Yield 1.66 g, 65%. Step 3. Methyl-carbamc [ -
WO 0HB412 6- di chl oro phenyl ) -1-methyl -1 H pyri mng 2403/012652
G NOC

15 e][ 1, 3, 4Joxadi azi n- 7-yl ani no] phenyl ester.
HN- N O' [179] A solution of

7-met hanesul finyl - 3- (2, 6- disghl or o- phenyl ) - 1- et hyl - | H
pyri mdo[4,5- e][1,3,4]oxadiazine (0.10 g, 0.28 mmol),
nmet hyl - car bam ¢ aci d 3-am no-phenyl ester (93 ng, 0.56

eluted wﬁg }\E%%Hm Pcs 5@%2&?@% ])vimiv&?, ?er?stﬁﬁﬁ:l‘a}f{cgﬁ ﬁ%}ﬁa&\%glg’m 3fford the

I'n I sopropano
product. p{Ydeled3isnmg 3874r owave reactor (SmithSynthesizerTM.

[180] | gac HIOMS A CHOR g B VT T Ao PRY: dioa: B8 0740,
purified by RP-HPLC (C-18, WD 2004/ 046152
Exampleséfr EP2003/ 012652 55 el uted with MBCN/ H20) to

1181] ?bt aiﬂi?&éﬁ%ﬁieeqﬂmga% 2WRShEERE gﬂiﬁéihé 2 8D i DS RAAOhcid N'~(5-

o affor ~ product. (Yield 43.5 ng, 33%. [180]
bromo-2HRMBY i lifanghp pith et YDON -cetpl Bk aaigo3 [ (MH) “]:
459. 0734. Found: 459.0740. Exanple 27 5 [181] This

exanple illustrates a method foff producing '
3, 5--Bi net hoxy- benzoi cnzi[[d” :
brono-z-rrethylsulfan}ﬂ{; I -W)-N -nethyl -hydra

N -
zide. 011 Br O Ho [ 82]1 o a sSl ution of
N- (5- br ono- 2- et hyl sul fanyl - pyri m di n-4-yl)-N-net hyl -h _
[182] Ydr azidesoltn@ Ny(5-Brofib-1rmethylsalfshi-pyeitdidih alry - yphydrazine

m., 8.05 nmol) (Aldrich) in Cl ).
(0:40 &, 3 cnrnol) SOAASEOHERYD bbb & SFPab e iy R Ch 1S m) was
added 3 T RO HELEA bhlofiAE (0 GRS 13 AN (WI®icWRSThe reaction mixture was
stirred at room temperature for 18 h. The precipitate was collected by filtration, washed with
CH,C1, and dried to give the product. (Yield 0.49g, 73%).

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.

. o/
Ni/ﬁo\p\o/
N
AL

[184] A mixture of 3 .S—diméthoxybenzoic acid N’~(5-bromo-2-methylsulfanyl-pyrimidin-

4-y1)-N"-mcthyl-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. Tt was diluted with efhiyl acetate and water. The orgamic

layer was washed with brine, dried with MgSOy, filtered and concentrated. The residue was

A'puriﬁed by flash chromatography eluting with BtOAC/CHLCl, (5:95) to afford the product (Yield
021 g, 54%). -
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stirred at roomtenperature for 18 h. The precipitate
was collected by filtration, washed with CH2Cl 2 and
ried tQ give the product. (Yield 0.49g, 73%
ngb'f‘%éé‘]ﬂThi s exanmple illustrates a nethod forPCﬁﬁ”af%)d?'(ﬁn26:‘2
produci ng 3- (3, 5-di met hoxy-phenyl)-1-rnethyl- 15
7- et hyl sul fanyl -1 H pyrimdo[ 4, 5-¢e][Il, 3, 4] oxadi azi ne.
o~ i S~NJ.I N [1841 A m xtwge of 3.5-di net hoxybenzoic
acid N -(5-brono-2-net hyl sul fanyl - pyri m di n-
4-yl)-N -nethyl - hydrazide (0.49 g, 1.19 nmol),.

" Exam qerjget hylanine (2.0 nL) and NaOH powder (50 mg, 1.25

mmwl) in DM (6 nL) was placed in a microwave reactor
[185] ( sni t AbjrawpleZBystijes aThathodsiae pradhcing 7misthancenlfimg-3-(3,5-

_ . diluted with ethyl
dlmethl;%g%a éﬁ%lg@l/gﬁ 'pyﬁlﬁnéo&rg’aae t C%%?/el?m?/\%s washed wi th
brine, dried with MgSH, filtereg-and concentrat ed.

The residue was purified by flakh chromatography
“eluting with EtQAc/CH2A 2 (5:9 o afford the product
(Yield 0.21 g, 54%. ~ PCT/ EP2003/ 012652
56 Exanple 29 [185] This_kex le illustrates a nethod
for producing 7- et hagestl fi¥nyl - 3- (3, 5-

di met hoxy- phenyl ) - 1- n€t hyl 1 H pyrimdo [4,5-¢]

: [
j186] 1. 3, 4}[%)%35%@%{1%?3-(9,§J518é&10k§*—pf}lexl§z)'-\k-Qeﬁlyﬁ-ﬂfﬁﬁéthi}l;rﬁfaﬁyl-1H-

sol ut

| pyﬂnn&{@,s,@Elcﬁ,ﬂrbkitﬁaQynep(b@hQ P:63-momb THFr(ﬁtﬂT;)IaSOPCmIaddidd-Oxone@)

(0.54 gfgr%%f-g‘]ggqlg?@%?g}gté @ri@? Oead Id azépe&gg@é?i}uré (A@s 5tarregi at@ °ggfor 4 h and
then dilTRB it éhdgi c 'Th%b%%é@ﬁ%r Wg%hedmﬁl R8I &%édfvﬁm MgSOs,

Was Stirreé then diluted wt
filteredChACERratdhadaitydie give Segrrodums. (Wiskiat20ng,t0 Ya)at er and

brine, dried with MySO4, filtered, concentrated and
Exampttr3Ged to give the product. (Yield 0.20 g, 91%.

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

: meﬂ1y1—1H-pynm1do[4 5-e][1,3,4]oxadiazin-7-yl}-phenylamine.

,CI*@
<

1188] A mixture of 7-methanesulfinyl-3-(3,5-dimethoxy-phenyl)-1-methyl- 1TH-
pyrimido{4,5-¢][1,3,4Joxadiazine (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 filiration, washed with isopropanol and dried to give the product.

- (Yield 36 mg, 33%).
[189] - HRMS m/z Calculated for C20H19N503 {(M—?—H)*] 378.1561. Found: 378. 1566
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10 Exanple 30 [187] This exanple illustrates a nethod

for producing [3-(3,5-di nethoxy-phenyl)-1- nethyl- |

Hpyrimdo [4, 5-e] [ 1, 3,4] .
WO Wﬂé}ﬁzﬁ% n-7-yl]-phenylamne. o~ i N\ O\ IP%pEmeouﬁaz

+ HN-N'N 15 [188] Anmixture
of 7- met hanesul fi nyl - 3- (3, 5- di net hoxy- phenyl ) - 1- net hyl -
"I'H pyrimdo[4,5-e][1,3, 4] oxadi azine (0.10 g, 0.29
mrol ) and aniline (2 nL) (A drich) was placed in a
m crowave reactor (Sm thSynthesizerTM. The reaction

B ghxture was heated at 200 C for 1 h. The precipitate
_____xam_;___wa__g collected by filtration, washed with isopropanol

[190] and dFliedamplgillueiratses pedbdd dor.produving [8-(36-dimgeth88ophengl)-1-
9]. H [ | cul.ated f OHLINS MH) "]
methyl 45 P S e A AT - SEe P
PCT/ EP2003/ 012652 57 Exanple 34 [190] This exanple
illustrates a nethod for producing
[ 3- (3, 5-di net hoxy- phenyl )-1577;@” -1 Hp yrim do [4,
O

5-e] [ 1, 3, 4] oxadi alz'% d

- (4-fluoro-phenyl)-anide lo/k N\ 0OV I 0 HWNF 5
[191] A nmixture of ™ ™ ¥

7- met hanesul fi nyl - 3- 5-di net hoxy- phenyl)-1-nmethy] -1 H
-. py#i m.do[ 4, 5-¢e][1, ] oxadi azine (0.10 g, 0.29 mmol)
andp-fluoro-aniline (2 nm) (Acros) was placed in a

m crowave reactor (SmthSynthesizerTM. The reaction
m xture was heated at 200 C for | h. The precipitate

1 125 SRS S Pheb b 3 RSt bR BA

i G24) 08, eSS0 g0 i a BARVRTALL 1 )
placed in a microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for
1h. The precipitate was collected by filtration, Washéd with isoprpoanol and dried fo give the
product. (Y ield 24 mg, 22%). ' '

[192] HRMS m/z Caleulated for CogHgFN5O; [(MHEH)'T: 396.1467. Found: 396.1471.

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

bromo ~2—niethy1sulfanyl—pyrimidin—4—y1)-N’—methyl-hydrazide.

H
\S/[R\N 7 N’N o
b8

[194] ~To 2 0 °C solution of N-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-
hydrazine (0.40 g, 1.6 mmol) and t;iethylamine (0.45 mL, 3.23 mmol) in CHCl, (30 mL) was

~ added 3-methoxy-benzoyl chloride (025 mL, 1.78 mmol) (Aldrich). The reaction mixture was

stirred at 0 °Cfor 3 h. The precipitate was collected by filtration, washed with CHQC_IZ 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-€](1,3,4Joxadiazine. o -
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Exanpl e 32 [193] This. exanple illustrates a nethod
for producing 3-nethoxy-benzoic acid N -(5-
I - t hyl sul fanyl -pyrim din-4-yl)-N -net - -

ngzg@“‘g]@ﬁN\ O IS[194] To a 0 C solution o%ﬂﬁ%gg‘%uﬁﬂ

N- (5- br ono- 2- net hyl sul fanyl - pyri m di n-4-yl)-N-net hyl -

hydrazine (0.40 g, 1.6 mmol) and triethylam ne (0.45

m., 3.23 mmol) in CH 202 (30s¢ni L) was added

3- met hoxy- benzoyl chloride (0.25 nm, 1.78 mol)

(Aldrich). The reaction. mxture was stirred at 0 C

for 3 h. The precipitate was coI ected by filtration,

washed with CH2Cl 2 and drle ive the product.

(Yield 0.41 g, 66% . Ex Thi s exanpl e
il'lustrates a method ¢ w0|ng
h

3- ( 3- et hoxy- phenyl ) - i Wl -7-
nmet hyl sul f anyl - 1H—pyr|n1do[4 5-e] [1, 3, 4] oxadi azi ne.
[196] WO 2004 tGxigtesst 39@%5&526@%0&61&9’-(55!&oino-QI-thmls\ﬂfhn}(Dpyﬁknidin—tt-

yl)-N’%xéﬂpg%%ﬁ%ﬁ@ AR 59@ %e%%{? S8 )%58 NaOH powder (50 mg,

- 1.25 nithdly N DVBY( YﬂL) Riyeed 6%'8@& d BichSw e rdact (Sﬁlﬁﬁ&)nthemz:(frm) The reaction

triethylam ne ( and NaCOH powder (50 ng,

- mixtungivsks heated 200 (4 mey hw&squlddu@d viith ethyreeatatwane watsac Tl organic layer

was w%sgn% gg%agceg %%(Ii eg Idn d ﬂrltlﬂﬁ\iigﬁ% %’h?rleﬁ f”é C({)}(ﬁtcu ¢ e%% ?A‘he residue was-

punﬁed@:?ﬁﬁﬂﬁc}ﬁﬂﬂawgfa@hy elliigg with FADAE/CEBYBI(5:98R6 RS €t piéddet. (Yield
r and brine, dried wth MgSH4, filtered and
038365h§%ntrated The residue was purified by flash
chromat ography eluting with Et OAc/ CH2CI 2 (5:95) to
Example34rd the product. (Yield 0.38 g, 97%. Exanple 34

10 [1 . et _3-(3- —
[197] or ogug[lﬁrﬁs ;%'rrﬁweeeﬁ Eﬁgzistgsl éftlalstHP& 50?23 ugltng'g)—(ﬂ;;&%ﬂegﬁlﬁnyl 3-(3-methoxy
phenyl)-1-methyl- 1H~pyr1m1do[4 5-e]{1,3 4]0xad1azme o . _

[198] " To a 0 °C solution of 3-(3-meéthoxy-phenyl)-1-methyl-7-methylsulfanyl-1H-
pyrimido{4,5-e][1,3.4]oxadiazine (0.38 g, 1.26 mmol) in THF (12 mL) was added Oxone® (1.08 g,
1.76 amol) (Aldrich) in water (6 mL). The reaction mixture was stitred at 0 °C for 4 h and then
diluted with CHoCl. The organic layer was washed with water and brine, dried with MgSOq,
filtered and concentrated The residue was washed with EtOAc and dried to give the product.
(Yield 0.30 g, 75%)

~ Example 35 o
11991 This-example illustrates a method for producing [3-(3 —metl'loxy_—phenyl)—ln_methyl—

1H-pyrimido[4,5-e][1,3,4}oxadiazin-7-y]}-phenyl-amine.
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phenyl)-1-met hyl -1 H pyri m do[ 4, 5- €] [1,3,4]oxadiazine.
"N~\. 1/OO 5111 NNNOI. [198] To a O'C solution
3; met hoxy- phenyl ) - 1- net hyl - 7- net hyl sul 2652

‘VOQ@?ﬁ#$ 2[4 5-e][ 1, 3, 4] oxadi azi ne (O 38 g, 1. géf?%ﬁﬁ§hl

in THE (12 nL) was added Oxone(r) (1.08 g, 15 1.76

mmol ) (Aldrich) in water (6 nlL). The reaction m xture

was stirred at 0 Cfor 4 hsand then diluted with

CH2Cl12. The organic | ayer was washed with water and

~brine, dried with MgSO4, filtered and concentrat ed.
The residue was washed with EtQAC and dried to give

the product. (Yield 0.30 g, X _Exanple 35 20 '
[199] This exanpl e ill¥styafes a ﬁethod for producing
[ 3- (3= net hoxy- phenyl iyl - | Hpyrimdo [4,5-¢€]

PCT/ EP2003/ 012652 OOHNII NJ[2001 A m xture of
7- met hanesul fi nyl - - met hoxy- phenyl ) - 1- et hyl - | H pyr
i mdo[4,5- e][1, 3, 4] oxadi azine (0.15 g, 0.47 mmol) and
aniline (2 n.) (Aldrich) was placed in a mcrowave S

1, 3, 4] oxadi azi n- 7- ylU] - phehyl - am ne. WO 2004/ 046152
Bﬁ

oo 1 eactﬂofnu(t&moﬁfhswhmwﬁﬁymt(s}mﬁmw-pmm)immemymmp@mﬁdq[z;,s-

heated at 200 C for_1 h. The m re wa . .
el113 Alspbem Qo Add tee) BRI GrEVALIEDY et plagedy 8 miorowave
l 1
seactor (S e R e e iy T it was
concenh@fﬁd&uﬂ ateqﬂeoﬁmtat@@hﬂcmwed by fleteiod, waBHS] with SrettRooind dried to give .

348. | e 36 10 [ 2021 This exanpl e
ﬂwPK@WWlQﬁéE&%@ga hod for producing

o1y [3- (&ﬂ@ﬁ%b@%m&hﬁ&wﬂ}r @lgﬂEJNawL FOMEHID)DY B 8L 4iS5. [Eauﬁdue&]48[1459

1, 3, 4] oxadi azin-7-yl]-(4 quoro phenyl)-amne. N\ O
EIQ 76 H\=N I, N F _ ,
202} This example illustrates a method for producmg [3-(3 ~methoxy -phenyl}-1-methyl-

1H-pyrimido [4,5-e][1,3,4]oxadiazin-7-yl]{4-fluoro-phenyl -aImine.

N O\]/@ 0/
X
HN N lil

F .
[203] A mixture of 7-mefhanesulfinyl-3-(3-methoxy-phenyl)-1-methyl- | H-pyrimido[4,5-
e]{l 3 4]oxadlamne (0.15 g, 0.47 mmol) and p-fluoro-aniline (2 mL) (Acros) was placed in a
microwave Teactor (SnnthSynthesmerT"") The reaction mixture was heated at 200 °C for 1h. The |
reaction mixture was concentrated and purified by RP-HPLC (C-18, eluting Wlth MeCN/HyO ) _to
afford the product. (Yield 26 mg, 16%). '

f204] HRMS m/z Caloulated for CioHisFNsO; [(MH+H): 366.1361, Found 366. 1365.

Example 37 _
[205] This example illustrates a method for producing 2-chloro—S—methqu—benzoic acid

N’-(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N’ -methyl-hydrazide.

" Step 1. 2-Chloro-5-methoxy-benzoic acid.
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[203] A m xture of

7- met hanesul fi nyl - 3- ( 3- net hoxy- phenyl ) - 1- net hyl -1 H pyr

Wy e][1, 3, 4] oxadi azine (0.15 g, 0.47 -
W‘Zg@g@%ﬁﬁﬁ%ro aniline (2 m.) (Acres) was pl acedirltg’arii)ﬂ)z(}fgm126:’2

m crowave reactor (SmthSynthesizeTM. The reaction

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

m xture was concentrated andgpurified by RP-HPLC (C

18, eluting with MCN/ H2O) to afford the product.

(Yield 26 ng, 16% . [204] HRMS niz Cal cul ated for

C19H16FNs02 [(M+H)']: 366. k H Found: 366. 1365:

Exanpl e 37 20 [2051 Thi s exanpl | illustrates a nethod
for producing 2-chloro-5-ne y-benzoic acid |
N - (5-brono- 2- rrethylsulfa\n rimdin-4-yl)-N -nethyl

-hydrazide. Step 1. 2-Chl%ro-5- et hoxy- benzoic acid.

WO 20 Q461 P O19 pnrgl—(!i :
[206] [ 206] Qisjosol utﬁﬁgn&y E@%ﬂﬂeﬁ%r og[g§§3eog ani so Atcéé.se)hréd,p@asswm :
permang@nage {(#rig] 9, 47 Acmow)) inmutep §ilask) s hqa@aﬂr@mjhmfb@ 1@ 7Tﬁe7preoipitate

was ﬁh%fed%ﬁdﬁx € spitl g)oar e%leﬁfr%cé?d(mg\\/\g?ﬁc aggl‘étcgl]% éoﬁ?sﬁ: was ac1)é1ﬁed with

cong. HEIJ Thé pRcipaG et dsTalbael b filkalRrOM shdheitatuRoas] dldsegive the
?é(gldlfled with 5 conc. HO. The precipitate was -
P‘"’d‘”’fcchl1 P8 2y2%91 trati on, washed with water and dried

Step 2. tpcmo)‘&ﬁzﬂ&hwét% RHEY ctb¥ad . 1 d 0.78 g, 22%. Step 2.
| or o- 5- net hoxy-benzoyl chloride o C1 ~cl 0 [207]
A sol ution of 2-chloro-5-nEthdiy- benzoic acid (0.78 g,
4.18 mmol) and thionyl 10 chlokide (0.4 nL, 5.43 -
~.nmmol ) (Aldrich) in CH2C 2 ( nm.) was heated at
reflux for 3 h. The reacty m xture was concentrated
to give the product. (Yield 0.82 g, 95%. Step 3.
2073 2 Chl ﬁrwhﬁmmmfﬁeobiforbéﬂncﬂlm}ahﬁndmc acid {0.78 g, 4.18 mmol) and thionyl

chloride (O Lb %%gonlmoﬂ?}klldzr}ébs 6@%3{2 (183 Twasl?leateg at) reﬁfux for 3h. 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'-

methyl-hydrazide.
' B Ci
N/
L
b3
[208] To a solution of N—(5—bromo-Z—nlethylsulfanylfpyﬁmidin—4—yl)—N—methyl-hydrazine

(0.40 g, 1.61 mmol) and triethylamine (1.12 mL, 8.05 rumeol) in CH,Cl; (20 mL) was added 2-

chloro-5-methoxy-benzoyl chloride (0.48 g, 2.34 mmol). The Teaction 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 MgSQ,, filtered and concentrated. The residue Wés purified by fiash
chromatography eluting with FtOAc/CH,Cl, (5:95) to afford the product. (Y- ield 0.61 g, 91%).

Exampr le 38
[209] This example illustrates a method for producing 3-(2-chloro-5-methoxy-phenyl)-1-
methy1—7—1neﬂ1ylsu1fanyl—IH—pyﬁmido [4,5-¢][1,3,4]oxadiazine.
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nmet hyl - hydrazine. Br CI ~SJ~-NJ~i N O O 15 [208] To a
solution of

br ono- 2- et hyl sul fanyl - pyri m di n-4-y1)

‘V0§@F59fﬁ% (0.40 g, 1.61 nmol) and trlethylanlﬁe %?&%@H%bz
niL, 8.05 mml) in CH2C12 (20 nL) was added 2- -
chloro-5-nethoxy-benzoyl chloride (0.48 g, 2.34 mol).
The reaction mxture was stgrred at room tenperature
for 18 h and then diluted with CH2ClI 2. The organic
| ayer was washed with water and brine, dried with
MyS04, filtered and concent rcs The residue was
purified by flash 20 . chronat aphy eluting with
Et OAc/ CH2C12 (5:95) to d the ~pfoduct. (Yield 0.61
g, 91 %9. Exanple 38 , his exanple illustrates a
nmet hod f or produ0|ng£§ Ioro 5- met hoxy- phenyl ) -1 -
met hyl - 7- met hyl sul f anyl - 1H—pyr|n1do[4 5-e][1, 3, 4] oxadi

(210} a2| neA syiitian eﬂmmﬁﬁﬁzmﬁmzm @ci@lsrszs-bﬁamd—mme\thylwanyl—

pyrimidi AT STt Lﬁéﬁ%deﬁ@r@ QoD tricthylamine (3.0 mL) and NaOH

powder N(}O(rﬁg,kﬂ' S)ffﬁn@? FELIAFI (5 wi1f) W Iptaced in a microwave reactor

pyrimdin-4-yl)-N -methyl - dra2|de 0. |
(Smlﬂl&ynmbs1zerf i dbh waammlx@%ﬂ wa 9at%¢hﬁ Zﬂﬁ%ﬂ forplogh epd t@edﬂuted with

e sl 43T v R T R GO, BB 80

concent¥dl, BRtreddas wadfrifiel by flstbchomaidgtapleyeldiihg vishl B4 6/CHCl (5:95)

et hyl acetate and er. The organic | ayer was washed
to afforgyheprefiyche( Y ighditet) %%5%’51\/9804, filtered and -

concentrated. The residue was purified by flash
Eﬁmgméﬁﬁonatography eluting with Et OAc/ CH2Cl 2 (5:95) to

[211] af f or qilﬁ‘l%tcrateg a( hﬁﬁgd%ﬁgo&mu%’%neﬁﬁﬁml—ﬂn J:Hloro 5-

[211] |s e lustrates a net

methoxpipheyd)- hgnﬁhﬁdﬂﬁam@bﬁ,iﬁ] 13- {irxedippre- 5-
met hoxy- phenyl )- 1- nethyI-IFL@ riimdo[4,5-e] [1,3,4]
oxadi azine. cr i ' \;j:jﬂ\
. /I\T

[212] To a 0 °C solution of 3-(2-chloro—5—methoxy-phenyl)—1~methy1—7—methyisu1fanyl—IH—
pyrimi.do{4,5-e][1,3,4joxadiazine (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 MgSOsx,

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- pynmldo [4,5- e][l 3 4]oxadlazm—’/—yl]«phenylannne

,(I ‘jil
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- Example 42

NN O [212] To a O C solution of
3-(2-chl or o- 5- net hoxy- phenyl ) - 1- net hyl - 7- net hyl sul f any

- | H i mdo[4,5-e][1,3,4]oxadiazine (0.30 <

W‘#}%ﬁé’r"ﬁ‘“ﬁ%{ THE (10 nl) was added Oxone(r) (O. 7398’3“&1’?@3’012632
1.19 mmol) (Aldrich) in water (6 nmL). The reaction
m xture was stirred at 0 C for 4 h. and then diluted
Wi th CH2C12. The organic | ager was washed with water
and brine, dried with MgSO™, filtered and
concentrated to give the product. (Yield 0.30 g, 97%.
Exanpl e 40 [213] This exanple illustrates a nethod for
produci ng. [3§2 chl or o- 5- met hoxy- phenyl )-1- 20

[214] et hyp-miMiyy pf Tricgdfaacsslialyl-3-(3-ch og&édh@h@m’-mapy@-lpn@thwlﬁ-

pyrmm%gi f—gﬁ}l]BqAﬂgl{ad%azme (b\l fly\g @QQ ﬁﬁr@oﬂ)ﬁs&%zanﬁ%/ (E%Q%cﬂ-ﬂcﬁ?@gs placedina

mlcrowzvmhhaﬂ@mﬁisyﬁmlm&rw Th @a@ico-miethewys n&mwt)zem enédrii h. The
yl -1 H pyrimdo[4, 5-€e][ 134]oxad|a2|ne gl 42 :
reactiormiiye ¥ caRfeniTpied.(BhoRTpolpite Mg AL %&ébmf%%twnr Tasgied with

[ TM . The reaction _
methanﬂagﬁ%&%aé%ﬁeat é%éug{n%gxgb?% 3392' The 5 reaction
[215] i xt uHRM@s/zCriodated G §HsHTEBY:En EAVHI %t3821466. Found: 382.1072.
collected by filtration, washed with nethanol and :
Exanwpldrdiled t o gl ve the product (Yi-eld 60 ng, 38%. [215]

1 B SR S S EGE L e wion

bromo~2)if§éi]95l'1&Ifah&l’%ﬂﬁﬁ%?l{@tﬁ@ﬁyﬁM&mwUCI ng 2- met hoxy
benzoi ¢ aci

br ono- 2- et hyIsquanyI E\?@:\‘ vyl ) - N - et hyl - hydra
zide. Br SNOO 121\Z% /sl ttl-on  of
N- ( 5- br ono- 2- rrethylsul anyl -pyrd myin-4-yl)-Nnethyl -h
ydrazi ne ~

217] To a solution of N~(5-bromo-2-methylsulfanyl-pyrimidin-4-yl)-N-methyl-hydrazine
(0.40 g, 1.61 mmol) and triethylamine (0.67 mL, 4.83 mmol) in CH,Cl, (20 mL) was added 2-
methoxy-benzoyl chloﬁde (0.41g, 2.41 mmol) (Eastman). The reaction mixture was stirred at room
ternperature for 18 h. The reaction mixture was washed with water and brine, dried with MgSOs,,
filtered and concentrated. The residue was recrystallized from EtOAc/CH;Cl; to afford the product.
(Yield 0.45 g, 73%).

[218] This example illustrates a method for producing 3—(2—méthoxjr—phenyl)—1-m¢thy1f7—
methylsulfanyl-1H-pyrimido[4,5-€][1,3,4]oxadiazine. '

o]
\Sjil\/l\{\jiril’k 0.

[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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(0.40 g, 1.61 nmol) and triethylaniine (0.67 m, 4.83

mol ) in CH2C12 (20 nL) was added 2- net hoxy-benzoyl

chloride (0.41g, 2.41 mmol) (Eastman). The r
Woﬁ?%%ﬁ?]ézwas stirred at room 15 tenperature f‘iﬁ‘faﬂﬁﬂymumz
The reaction m xture was washed with water and brine,
dried wth MgSO4, filtered and concentrated. The
residue was recrystallizedggrom Et OAc/ CH2CI 2 to afford
the product. (Yield 0.45 g, 73% . Exanple 42 [218]
This exanple illustrates a nethod for producing

1 3 vhicgt Pl 8BS Merdy n?% ted. d |
awxvm Isupggﬁyf-lH-ﬁyrl gg er (ﬁwe gfadF%%Fﬁ%ueﬁms

purified bfr ﬂash\ch[r@ngpgmpim shttingevidi E@MCH@&& (ﬁéﬁ)zwuaﬁfonbuhd product. (Yield

025 g %f, (5- brono- 2- net hyl sul fanyl - pyri m di n- 4-
ﬁ? N - met hyl - hydrazide (0.45 g, 1.17 mmol),

‘Exmnl E:ethylan1ne (2.0 nL) and NaOH powder (50 ngy, 1.25

) in DMF (8 nL) was placed in a microwave reactor

[2201 (Sm tﬂhﬁve&hﬁgw B @k g mﬂﬁaadrfe Aol eAing P-nidhend @A S - ﬁq-methoxy— |

heated at 200 C for 1. h and then diluted with et

phenyl)-é@@ﬂ@xlel%ﬁmrmp@ﬁ e}fhé%w@élﬁ@@em 2004/ 046152

vashed with brine,
dicentrated. The

PCT/ EP2003/ 012652 63 | ayer was
dried with MgS04, filtered and
bt omat ogr aphy el uti ng

resi-due was purified b
wi th Et OAc/ CH2C12 (5\9 food the product. (Yield
0.25 g, 719%. Exanple 43 |220] Thi s exanpl e
illustrates a method for produ0|ng
[221] 7- rretﬂmwédmﬂbyﬂofa (G- 2ndTRE:NOpEnyI)- l-methyl -7-methylsulfanyl- IH-
phenyl ) -1 -met hyl -1 H pyri m do[ 4, EE% £ 4] oxadi azin
ynm1dq[4 5 3@[\]33.,{%]0&1413.211@ (p@g B 0P8 ngn@l) @1 0ig @ﬁ,} &hs added Oxone@ (0.68 g,.
b
it T B ) e TS PR B gy end e
diluted with @Hﬁ:lg 1@hé’fbr)gaﬂiﬂ&y&dﬁﬁjw@§6@ ez(im)we(t& 268 bine, drit@ withMgSOs,
(Aldrich) in water he reaﬁ% gy%g1xtﬂk
fltered igobeauiteigth 0015818 B Srit toRF BB Gt GPE i 10076)
CH2Cl12. The organic | ayer was washed with water and
Examplg¢#4 ne, dried with MgySO4, filtered and concentrat ed.

[222] Th e g[g'% &H&p@ﬁu&q{a{e‘éq I‘Itlé%h(gi o pfotalﬁcﬁﬂ ?3:1 E@hﬁ&@%& ‘fohéhy@) ?-ﬁlethyl—
1H—pynm1do{4 5-e][1,3,4joxadiazin-7-yl]-phenyl-amine. :

Nl /XOW/@ ~
m)m’T“ -

[223] A mixture of 7-methanesulfinyl-3-(2-methoxy-phenyl)-1-methyl-1H-pyrimido[4,5--
&][1,3,4]oxadiazine (0.10 g, 0.63 mmol) and aniline (2 mL) (Aldrich) was placed in a microwave
reactor (SmithS}mthesizérm). 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;O ) to afford the

product. (Yield 23 mg, 16%).
[224] - HRMS m/z Calculated for CioHi7NsO; [(M+)'): 348.1455. Found: 348.1458.
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Exanpl e 44 [222] This exanple illustrates a nethod for
produci ng [ 3-(2-net hoxy-phenyl)-1-nethyl- 15 1H
i T 4,5-¢e][1, 3, 4] oxadi azi n-7-yl ] - phenyl - am <

wOIMERPN T61 [223] A mixture of Fridsones:

7- net hanesul fi nyl - 3- (2- net hoxy- phenyl ) - 1- net hyl - | H pyr

i mdo[4,5- e][1, 3, 4] oxadiazine (0.10 g, 0.63 nmol) and

aniline (2 nm.) (Aldrich) was4pl aced in a m crowave 20

reactor (SmthsynthesizerTM. The reaction m xture was

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

' oncentrated and purified by RP-HPLC (C- 18, eluting
————FiP—Mm MeCN / H20) to afford the product. (Yield 23

- [225] F? i\/H- Il-l) 6ﬁﬁji§'e i HRVR s WiBethdd HEbRERGNE 016 ISR (NEREic acid N*-(5-

348.1455. Found: 348.1458.° WD 2004/ 046152
bromopCHetpoliaryd ppdsRlin-g4)-FKemepiyehubBagides5] Thi s- exanpl e

illustrates a method for proguckng
2,6-Di fl uoro-benzoi c aci -{%!5- :
br.ono- 2- met hyl sul f anyhs <-4l ) - N - net hyl - hydra
I

zide. i Br-F/S‘I\L]~LN\;' F [ 226] ToaOC"
sol uti on of

[226] N-( 5- BFoard°Q sotetidnd N F-bropo-Pyreihyilal famyl-pprimidinreyi-methyl-

e T ) i BB L P OB e

 added 2,Pdiflublobar-eenment (G4 aili, 499 @OndB(AollolCHeEn J1Dhe reaction mixture .

(Apollo-Chem ). The reaction mxture was stjrred_ at C '
was st@retiot 030 fon Humisgtcaner hee Wased et watetriree did wm?% filtered

ue was recrys rom 12t o afford

0.25 gf 4@oproduct. (Yield 10.0.25 g, 40% . Exanple 46 [227]
This exanple illustrates a nmethod for producing

Exam@e @8, 6-di f| uor ophenyl ) - 1-net hyl - 7-

and co(rrjléciénl ot il MRS v %{J]Ch%gag%eg 33th %@&?ﬁég&%ﬁ&@%e product, (Yield |

o ot YRl LAy o L Md0bd rR pedaubite 3 AlAALRLAS - 1-metty7-

methylsuifanyl-1H-pyrimido[4,5-¢]{1,3,4]oxadiazine.

F
\S _ N/ T/_

[228] A mixture of 2,6-difinorobenzoic acid N’—(5-brom0—2—methylsulfanyl—pyrimidin—4-

yD-N’ -methyl-hydrazide (0.25 g, 0.64 mmol), triethylamine (3.0 mL) and NaQH powder (50 myg,

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 aﬁd the solution was concentrated.
The residue was purified by flash chromato graphy eluting with EtOAc/CH;Cl; (1:99) to afford the.
product. (Yield 0.11 g, 55%).

Example 47 7 :
[229] This example illustrates a method for producing 7-methanesulfinyl-3-(2,6-difiuoro-
phenyl)-1-methyl-1H-pyrimido[4,5-¢][ 1,3,4]oxadiazine. ‘ '




10

15

20

pynmldcpiﬁﬁrqiileﬂsfrhx@@m(

F/ NSJI I 15 [228] A mxture of 2,6-difiuorobenzoic
acid N -(5-brono-2-nethyl sul fanyl - pyri m di n- 4-
) - met hyl - hydrazi de (0.25 g, 0.64 nmol),

WO¥?°|)“/8‘I'%9% amine (3.0 mL) and NaCH powder (50 nfC 1/E}2095/012652
mrol) in McCN (4 nL) was placed in a m crowave reactor
(Sm t hSynt hesi zerTM. The reaction - mxture was
heated at 160 C for 1 h. Thg solid was filtered and
the solution was concentrated. The residue was
purified by flash chromat ography eluting with
Et OAc/ CH2C12 (1:99) to affordrthe. 20 product. (Yield
0.119g,55% . Exanple 47 [229] Th exanple illustrates
a method for producing w "
7- et hanesul f nyl - 3- (2, Jor o€
phenyl ) - 1- net hyl - | H pyi |mdo1 [4,5-€e][1, 3, 4] oxadi azi ne.
WO 20041046152 PCT/ EP2003/012652 65 F ~IN\ ONNF

2307 NI 'I@ d @80}oldtbrPofB- t‘Sﬁilﬂubﬂoﬁl‘ier@'I) 1-memy1-7-methy1su1fany1 1H-

3(2 - di fl uoroph -1 - met nmet hyl sul f anyl -
o agavanh OO (Ll e SR QHS® (029 g,

o5 ) Qb L PR RS o 568 b

diluted witH CHE(% athdorgahi@aydr Was aﬁuﬂlea Rem vaidiabd bﬁﬁie \dnédh Wlth Mgso4,

The organl ¢ layer. was washed wi
filtered gndj qqecentraﬁeédTw; T9ridvg 9@&“@# 0] &I‘éerféap%?ﬁact 2%@@%‘? %&2%%
The residue was dried to give the product. (Yield 0.10
Exatopley8 8399 . Exanple 48 [231] This exanple illustrates a

[231} 'th ? ] %Jag%aegﬂg%aﬂeny ?th%.d for {pﬁodlucmg [3-(2,6-difluoro-phenyl)-1-methyl-

1H-pynﬁ1ﬂopyﬁ4e]tﬂagﬂéxdﬁaa&ﬁ ~1-v8; p&ﬂeo)damuam n-7-yl]-phenyl - am ne.

xﬁp
<5

[232] A mixture of 7-methanesulfinyl-3 —(2,6—diﬂuor0-pheny1)—1-methyl—lI—I»pyrin;ido[ﬁl,S—
é][1,3,4]0xadiazine (0.10 g, 0.31 mamol) and aniline (2 mlL) (Aldrich) was placed in 2 microwave
reactor (SmithSynthesizer™). The reaction mixture was heated at 200 °C for 1h. The reaction -

" mixture was concentrated and the precipitate was collected by filtration, washed with methanol and -

dned to give the product. (Yield 68 mg, 62%).
[233] HRMS m/z Calculated for CigHisFaNsO [(MHEDT: 353 1088 Found: 353. 1088

Example 49 . . .
[234] This example illustrates a method for producing 2 ,4-Difluoro-benzoic acid N’—(S—

bromo-2-methylsulfanyl-pyrimidin-4-yi)-N’-methyl- hydramde

\ )\/\rBr

/
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NN N/NF 10 [232] A nmixture of
7- met hanesul finyl -3-(2, 6-di fl uoro-phenyl)-1-nethyl -1 H
rimdo[4,5- e][1, 3, 4] oxadi azine (0.10 g, O. -

‘Vgﬁ@45’ﬁ?ll°£ne (2 nL) (Aldrich) was placed in a %%g?ﬁcﬂ\%g@%mﬁoz

reactor (SmthSynthesizertM. The reaction m xture was

heated at 200 C for 1 h. The reaction 15 m xture was

concentrated and the precipigsate was col | ected by

filtration, washed with nethanol and dried to give

the product. (Yield 68 ng, 62%. [233] HRMS in/z

2391 5557 g TR AN o P e

hydrazifet(0.dd of 61 predyoidrigetdylmihd (0ASOL i} wie i GGl (20 gil) was

20 ‘ . ‘ . L. _
sdded Rfiposotameai) CBIaFARPSFE by TATHRHR IO Thegreg e Rige ves
stirred %?Cq_d(gfo &0 trinuies e HeMNwdsHed WR 2R ABGHRR, dried with MgSOy, filtered and

, / PfOOB/ 012652 66 1%;:;5 To a 0 C solution of )
concerita(eB- Ahomside wat byersial #Ollpﬁf@m GHRCh 1g pifordyhagpraduet- (Yield

h5gI/azi ne (0.40 g, 1.61 mol) and triethylam ne (0.49
0.41 gn{, ©)3.51 mml) in CH2Cl2 (20 m) was added '

, 4-di'fl uorobenzoyl chloride (0.22 nL, 1.79 mmol)
Exam rich). The reaction mixture was stirred at 0 C

1236] T Or -30rHR QukpE Mashadenmwashad prédubingdt @r4-difldotopheney])-1-methyl-7- .

. dried with MgS04, filtered and 5 concentrated. The
methylseléinglréHisingideiypsaltl 1.t Peadipr®in Et OAc/ CH2C12 to afford -
the product. (Yield 0.41 g, 65%-~_Exanple 50 [236]

This exanple illustrates a t ha or produci ng

3-(2,4-di fl uorophenyl) - 1n -7

met hyl sul f anyl - | H- pyr kit Svelt1, 3, 4] oxadi azine. F
I

os Ni NF 10

1237] A mixture of 2,4-difiuoro-benzoic acid N’—(5-bromo-2—methy15u1fgnf~;1—pyrimidin—4—_
¥1)-N’-methyl-hydrazide (0.24 g, 0.62 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 E;OAG/CHZCIZ {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-meflyl-15-pyrimidof4,5-¢][1,3,4]oxadiazine.

F
‘ \ﬁ/”\/NIT/IN :
1 |

[239] To a 0 °C solution of 3—(2,4—diﬂuorophcny1)—1-methyi—’?—methylsulfanyl-1H— _

. pyrimido[4,5-e]{1,3,4Joxadiazine (0.15 g, 0.4 mmol) in THF (10 rl) was added Oxone® (0.40 g,

0.65 mmol) (Aldrich) in water (4 mL). The reaction mixtire was stirred at 0 °C for 3 h. and then
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1237] A m xture of 2,4-difiuoro-benzoic acid
N - (5-brono-2-net hyl sul fanyl - pyri m di n-4-
N - et hyl - hydrazide (0.24 g, 0.62 mol),
Wotng“é(i*‘ﬁ’;ﬂl amine (3.0 mL) and NaOH powder (50 n,é’CTfE_E’z%OS/GlzGaZ
nmol) in MeCN (4 nL) was placed in a mcrowave
reactor (SmthSynthesizerTM. The reaction mxture
was heated at 160 C for 1 hg; The solid was filtered
and the solution was concentrated. 15 The resi due was
purified by flash chromat ography eluting with

diluted Wf%%d g% 01(%;(11% ?A oob %gg%fﬁzg g{ ﬁ%ﬁ&t@:r aglggéﬁhft cﬁ—%ﬁ &g MgSOs4,

filtered irld cigibermiaeed. a“hﬁﬁishhﬂ viaoiripd togies thg product. (Yleld 0.15 g, 94%).
7- met hanesul finyl -3- (2, 4-di fi uoro-

amplebenyl ) - 1- net hyl -1 H pyrl rn| do[ 4,5-¢e] |
1, 3, 4] oxadi azine. F | J\I (ﬁ?zd%%] Blc
{2401 5ol ut Tencwmple illustrates amethod for producing [3-(2 om-pheny methyl-

Anddtad-dif ABtddyihe.7- met hyl sul fanyl -1 H-
IH"pyn%ﬁﬁﬁﬁ%degr[lg’g?;éﬁ%%wﬁ%%‘gd| af’?‘h"é (0. 15yg uo 49ymml)

in THE (10 nL) was added O<one 0.40 g, 0.65 nmol)
(Aldrich) in water (4 ction m xture was
stirred at 0 Cfor 3 1 @ndjt 2004/ 046152

PCT/ £P2003/ 012652 67Hdi NJt vvlth CH2Cl12. The organic
| ayer was washed w t h-wat er and brine, dried with
MySO>4, - filtered and hcentrated. The residue was
dried to give the product. (Yield 0.15 g, 94%.

Exanpl e 52 [240] This exanple illustrates a nethod for

roduci n 3-(2,4-difluoro-phen
[241} gH. py-AiTREHE gl qé %rr@ hanesulfinyl-3- (2 6- c%l Jﬂuoro— [kTLEn tﬁ/ —me?hyl 1H—pynm1do[4 5~

e][1,3 4&%%&%1}%{@9({) gfﬁ?l’ énydli arﬁtﬁﬁﬂiﬁ'e {REL) ?Ald%chj\bw\:re @laced in a microwave

m xture of
reactor E’smm%&&sluéﬁ M0 ithe BeabRo1Bmikitdre wows beipthbﬁ)ﬂof) *{-faet hyThe pgaction

do[ 4 [1,.3 ]
nnxmreg%%sl gqpq%[ ted (ag}g ﬁgxﬁ@&?}%ﬁf ﬁfdm 28 p‘ﬁ(i) av%th Dol / 'ﬁ@ ))to afford the
produc{“(‘}"iéiéi‘@éi?nr%, ;9%? eactor (Sm thSynthesizer Tl\/p The

Feaction xture was heated at 200 C
[242] react HRMS m/z Caleulated for CiglsFaNs0 [(M—l-H)I] 353, 10%8 -II;Jc]rund 353, 1092

Example 53 | : .
[243] This example illustrates a method for producing [3-fluoro-2-(1-methyl-7-

methylsulfanyl-1H-pyrimido(4,5-e]{ 1,3 Aloxadiazin-3-yl)-phenyl}-dimethyl-amine.

. F ’
R O
ey
Sg W T’N A

[244] To a mixture of 2,6-difiuoro-benzoic acid_N’—(5—bromo~2~methylsu1fany1—pyrimidin—‘ .
4~y1)—N’—methy1-hydIazide {0.36 g, 0.92 mmmol), triethylamine (2.0 mlL) and NaOH powder (50 mg,

1.3 mmol) in DMF (4 ml) was placed in a microwave reactor (SmithSynthesizer™). The 'reac_ﬁon
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 MgSOy, filtered and concemrated. The{ res_idue | '
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m xture was concentrated and purified by RP-HPLC
(G- 18, eluting with McCN/ H20) to afford the

duct. (Yield 46 ny, 42%. [242] HRVB i i
E T [CMHD +] "5l 108b.  Founa: ~asaGHEREes

Exanpl e 53 15 [243] This exanple illustrates a nethod

for producing [3-fluoro-2-(1-nethyl-7-

met hyl sul fanyl -1 Hpyrimdo [4g5-¢e] [

1, 3, 4] oxadi azi n- 3-yl ) -phenyl ]-dinethyl -amne. F 0 S N

I NN ~N\ [244] To a m xture of 2,6-difluoro-benzoic

' ] - 2= - : la= iRl @i

was pt%?f}i/e;a)by ﬁa%l?r%}i&%%g{% ﬁég?gg%g O{h?’ﬁi@é&:ﬂ%% 9Crzﬂ %19%‘[) )tc: afford the product.
(Yieldt(:2%s. V@i ne (2.0 nl) - and NaOH powder (50 ng, 20 1.3

mol) in DM (4 nL) was placed in a mcrowave reactor
Exampfl&d#tt hSynt hesi zerTM. The reaction m xture was heat ed

at 200Q..C for 1. h. and then.diluted w.th et |
12451 S o o s et iR we b £ prot e bR il amappoutfiny-1-
mothyRaHAyriaReb (LR, Aok @tlaith s W IMIRENL dubcthor atinand

PCT/ EP2003/ 012652 68 was puri 1] y flash

chr omat ogr aphy el uting w o Cl2 (5:95) to
afford the product. (Yi siﬁ 49 94% . Exanple 54-
[ 245} Thi s exanple il Iﬁ‘ﬁ raEt €87 a-net hod for produci ng
[ 3-fluoro-2-(7-nmethanesdl finyl-1- 5

nmet hyl.-| H pyri m 4, 5- 1 oxadi.azi.n- 3- -ph I
12461 1 g st P g 2 gy R G B R e aCTs-
e[l ,‘3,331}6&&52&1—30}1)— henyl]-dimeth;l—amine 0.29 g, 0.87 mmol) in THF (10 mL) at 0 °C was
[3-fluoro-2-(1-nmethyl -7-methyl sultanyl -1 Hpyrimdo[4,5
added Oxehf® (872 ok 2@ el nAddyeh) ip ety (4 md). nEhuepctiny miature was stirred at

0,29 q,. 0.87 1) N T 10 nL) at 0 C .added .
0°C fesghfrapilhepis P g R TS SRRy ERy =1 el ap By et and brine,
i ﬂ}&?@; 18864 bRt oMbl IBS résidutrvad daed Igi0c hefRbdudt. (Yield:
dried . {%g th%lgégél utgg]?vm tFl‘ﬁCHZC{%S'.i uTt@gorgani%:1 ?a;e?ri) was ( le_

0.14 gné&hpd with water and brine, : '

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]Joxadia-zin-7-yi]-phenyl- amine,

[248] * A mixture of [3 -ﬂuoro—2-(7—methanesu1ﬁnyl-l—methyl- 1H-pyrimido[4,5-

' e}[l,3,4]oxadiazin—3-yl)-phcﬁyl] -dimethyl-amine (80.0 mg, 0.31 mmol) and aniline (2 mL)

(Aldrich) was place& in a microwave reactor (SmitI;SynthesizerTM).' The reaction mixture was
heated at 200 °C for 1 h. The reaction miﬁc”mre was oonct_antrated and the residue was purified by
RP-HPLC (C-18, eiuting with MeCN / I—I'zO) to'-af-ford the product. (Yield 36 mg, 42%).

[249] FIRMS m/z Caleulated for CopHioFNgO [(M—PH)*]: 379.1677. Found: 379.1680.
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dried with MgpSH4, filtered and concentrated. The
residue was dried to give the product. (Yield 0.14 g,
47% . Exanple 55 [247] This exanple illustrates a _
WO p#hedsX or produci ng [ 3- (2- di met hyl anri no- 6-F$HEFH03/41652
phenyl)-1-met hyl -i H pyri m do[ 4, 5-e] [ 1, 3, 4] oxadi a-zi n-7
-yl]-phenyl-amine. F OHN' "NI N, [248] A m xture
of
[ 3-fl uoro-2-(7-met hanesul f|69nyl -l -met hyl -1 H pyri m doJ 4,
5- e][1, 3,4]oxadiizin-3-yl)-phenyl]-dinethyl-am ne
(80.0 ng, 0.31 mmol) and aniline (2 nL) 20 (Al drich)
was placed in a mcrowave reactor
Exmnie%gwithSynthesizerTm@. The reaction m xture was heat ed
200 OC for 1 h. The reaction mxture was
{2501 CONCERk eRdAfle ANGrhize a ketdud vgrovamapey pHarastebiical RR=hiRItONs
(G 18, eluting with MeCN / H20) to afford the product.
containingvy eoppones oy (D-1 249] HRVE miz Cal cul ated for:
i 9FN6O [ (MHH) +]: 379. 1677. Found: 379.1680. WO
Tabzgrfo%’%%‘%ﬁawz PCT/ EP2003/ 012652 69 Exanpl e 56 [ 250]
[251] Thi sThxfetioting ingredientstaesmiged ntinentely Fod presien infp sipgle scored
taﬂaw pharmaceutical fornulations containing a conpound of

Formula (). 5 Tablet formulation [251] The foll ow ng
I ngr-edi ents are mxed intimately andQpagigsed i nto
Si]ﬁgﬂe&ieﬁ'tcor ed tablets. Quantity pergblet i@ edi ent

tabtret-—pao——conpound—of —thrs—Trverntion O —cornstarch
SOCOHE’PBSC(grt%FV%%%msodi um 25 |actose 1 g nmagnesi um

SURHRIED 5

‘croscarmellose soditim ' 25

lactose ' . 120

magnesiuim stearate _ 5
Capsule formulation .
[252] The following ingredients are mixed intimately and loaded into 2 hard-shell gelatin
capsule.

: : : - Quantity per

Ingredient - capsule, mg

compound of this inventio & ‘ 200 )

lactose, spray-dried : 148

magnesium stearate 2

Suspension formulation
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15 Capsul e fornmul ation [252] The follow ng ingredients
are mxed intimately and | oaded into a hard-shell
~gelatin capsule. Quantity per Ingredient capsul _
‘Vgémﬁ@ﬂﬁéand of this invention 200 | actose, spFﬁ?ﬂﬁ?wggrm°z
148 nmagnesium stearate 2 Suspension formulation 25
WO 2004/ 046152 PCT/ EP2003/ 012652 70 [253] The
followi ng ingredients are mxed to forma suspensi on

for oral admi nistration. Ingredient Anpbunt conpound
of this invention 1.0 g 5 fumaric acid 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%

[253] sol ut | The) folldwhly ifigreMertg arantixtd/andan Rishépeh@on fol ol @dministration.
: Pori : ot ad -

qngredient 100 i 15 I nj ectabl e for mul atdeuit254] The

f ginkpowndof thisgmedtient s are m xed to formdan injectable

f fuepait adiion. | ngredi ent Amount conpound of this
| sodeind tHdYide. 2 ¢ 20g
* methyl paraben 015g
propyl paraben 0.05¢g
eranulated sugar 255¢g
sorbito] (70% solution) 285g
Veegim K (Vanderbilt Co.) 1.0g
flavoring 0.035mi
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 02¢g
sodium acetate buffer solution, 0.4 M 2.0ml
" HCI(IN) or NaOH (IN) g.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

N stirring. A sufficient quantity of water at 60 °C is then added with Vigoréus stirring to emulsify the

ingredients, and water then added g.s. to 100 g.

Suppository formulation o
[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:

500 mg
balance

compound of the invention

Witepsol® H-15
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sodi um acetate buffer solution, 0.4 M2.0 m 20 HC

(IN) or NaOH (1N) g.s. to suitable pH water

(distilled, sterile) g.s. to 20 m [2551 Al of th

WOHOVe4G1sr edi ent's, except water, are conbi neo‘"%i'ﬁ%mo03"'0126:’2

‘heated to 60-70 Cwith stirring. A sufficient

guantity of water at 60 Cis then added w th vi gorous

stirring to emulsify the ifgredients, and water the

added g.s. to 100 g. 25 Sup{)]losmory for mul at i on [256r1ba18621514

A suppository of total weight 2.5 g is prepared by

m xi ng the conpound of the invention with Wtepsol (r)

H 15 (trlgl yceri des of saturated vegetable fatty acid;

hes- Nel son, Inc. New York), and has the follow ng

Bxamplfsf osition: conpound of the invention 500 ng 30.

[257] W t epEdb Gxampit dmstpatance viddd s3084r84adRIor determining p38 MAP kinase
inhibi /EPZOOS/g $$52 Case 21514 Exanple 57 [257] This

itiog rpf BURAYH S %Hllé’iﬂ nin vitro assay procedure for
258]  det erPAdH-SOMAIBGMAR i itRBS et iR R binb Sthd 70 |
28] of Forr?trPI al. 5 [2518] Thlé?edc?ng El nagéf?lr?h tﬁ%&{‘?vmms

'detemm@dfowmqaym(g tioimrsten dbtho f- phbﬁphaﬂelﬁ\wm - BPATRbY pﬂﬁdgme to Myelin

fer_of .the

Bacio et DUBRE s A5 ion HReiemicg, HIE kP dbssioe iyl - O el

.~ J. Biol. Baesncv&lrmw?nafmw@w (qs@ng the a m nor nodi fi catl on of
e

t he net hod scribed In G:; et al. J

: ol . :
2591 chem ’I‘ha\zg]oslnl'ggéiltyg formpg @@gp_qom‘t(lgzg:g P38 B/{%@:Paspﬁéas expressed with

. | .
SEK-1 a\%gg@gix%g{ ﬁé g'g%%ﬁ@%ﬂéh%ﬁu%%% %ﬁ?k}&%{%&yﬁé&h gb RASEI colum
[260] t hen Theptospgriigtedp3d MiAFkindse Mhmgilaé:ﬁqasmbmffﬁg (ZQamM 3-(N-

morpho gDt peit B 2 Al R Eeie! pEUSRE 3 ] Lhylene gtycol-

b1s(beta1£ﬁ{1ﬁ$&hj'l réﬁ)e@twmeﬂwteft@meﬁc aéiliﬂlm]ﬂﬁ@a}u%l vaaédarty M dithiothreitol,
(3-glycerol (ﬁhosphate thyl ene gl ycol -

40mM mameriamechipsideh et ey sorenoned Yisselredin DYISOer palyd RO (gertep]) is added
and the éa[i%élésoﬂb Iﬂ{@uﬁ? gﬁ? u%:ﬁ'MOd"Ct hf'h%tﬂr[ @é I‘e%l‘,tl n 1@1 gm%te the addition
nesi um C ori C? Dl\;é

est conmpoun di ssol ved
ofa subﬂfat@ﬂd)d}ttaﬁll\(ﬁﬁla(lﬁﬁgll\m AndiyS Trdded Alffer &n:dbdithg fsm‘xﬂcﬁﬂmaah'm min at
o ubated for 10 min at 30 T. The Kkinas ctjon is
30°C, fhﬂrﬁ@%ﬂftwﬂléatewm@??é DR ARIRE B> %cthosPhOps SPiatibe BRARREIAted MBP is

d3 P 6f TE,
then sepg% g ona ﬂggguﬁﬂ PLaFB Rzifd B-phOdhSbetuiizl RtibRghe (Rf1RB -

Bedford, MA) and quantitated using a scintillation counter (Packard, Meriden, CT).

[261] Compounds of the invention are active in this assay. The p-38 inhibitory activities
(expressed as ICsg , the concentration causing 50 % inbibition of the p-38 enzyme being assayed) of

some compounds of the invention are:

Cpd # - ICsp, uM
1 0.189

l2 ' 2.2
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30 C, the reaction is term nated by adding 0. 75%
phosphoric acid. The phosphorylated MBP is then
arated fromthe residual y-33P-ATP using a <
‘V%ﬁﬁgﬁﬁﬂeéllulose menbrane (M| 1ipore, Bedfor HC LRy 0012652
and quantitated using a scintillation counter
(Packard, Meriden, CT). 20 [261] Conpounds of the
invention are active in thispassay. The p-38
inhibitory activities (expressed as |1C50, the
concentration causing 50 %inhibition of the p-38
enzyme bei ng assayed) of some conpounds of the
invention are: Cpd # I1Csn, M 1 0.189 2 2.2 WO
Exmniog§/046152 PCT/ EP2003/ 012652 72 Exanple 58 [262]
s exanples illustrates an in vitro assay procedure
[262] for detigs efaniphg illidralel bh 0Nvieb asdaPPricatine fot dERRmIng inhibition of

production in THP1 cells. 5 [263] The ability of the
LPS- H@@ﬁ?ﬂomﬁﬂ prpdydhios ip ﬁHEhPFIEn to inhibit the TNF-a

rel eas r I ek
2631 { e e glt&gg‘?%r%. (?Lglrc]ilslgg {Sﬂlgsri?lge ﬁto ﬁo?tftingmr ase is.
deternithed usﬁfg&ﬁﬁﬁbﬁﬂb &tﬁo@ﬂihn ofdhe mbtho@y desdﬂ&d5@3¢sc(1ﬂ@19111)]3hfeld, C.etal

I.nduction_of TNE bios esis: [264] THP-1 cells are
Transpi e périe 0! iﬁ%@uﬁ%ﬁ‘@ %@é am [RPM (G bco- BRL,

I,lduct%,lgﬁﬁ@gﬁpg,ﬁgmw 10 MD) containing 15% f et al bovi ne

mM 2- mer capt oet hanol ], at a concentrati ? |
[264] of 2. 5IHP-1188s mr@lsu@,endedan dulfyse me@uaq BPNIHGeecarBRE Ga1 thersburg,

MD) cgptgmn&é g 6If%}1% %ﬁ%&%’ a'n ?@ﬁ?ﬁ}ﬁgwa toetgﬁﬁytl]f Etoa{"&%gk'&gfanon of 2.5 X

0° celibtdl eh®thiar glatsdi 1ﬁ L96 hvell mtte (el eligdotDhvBBTcweibe Heptaoppaunds are

ssonigiin IS4 Srp ARl b BESat e R AL,

concm%&eﬁwh'?:? atZ\%gLI Eﬁcﬁl&%f’iﬁs@ solui®dn & ooty mb&Pm(WEHIDBISBlcontrol) are added

hevvells at a final dded
to each evetie The atlisome piculhtdsl ipgﬁﬁ)mlm aa:t@'fcél |I.§,’S;{S@maﬂ§h batisgMO) was added .

or. an additional t 71, At
to the il 8 PR PRAPBLiRgH Rt et Saf SoEAs I RERE ) piona
LRSEupkRadtlkardidlesdedisid e amo{ihﬂcsm o
*h““%?%m‘% gAalpRjodnhiaRtantiah Assay: |[265] The
presexﬁﬁ@cﬂmd%mﬁﬁemmrr@ranmﬁsa apsaysedescribedibeleym ned by a
' ‘fﬁe0|f|c trappi ng ELI SA :
ELISA Assay:

[265]° The amoust of human TN'F-(x present is determined by a specific trapping ELISA

" assay using two anti-TNF-a antlbodles (2TNF-H22 and 2TNF-H34) described in Refmund, J. M., et

al. GUT. Vol. 39(5), 684-689 (1996)
[26_6] Polystyrene 96-well plates are coated with 50 jl per well of antibody 2TNF—H22 in
PBS (10 pg/ml) and incubated in a humldlﬁ_cd 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 serom albumin) in PBS.

"[267] TNF standards are prepared from a stock solution of human recombinant TNF-o.

(R&D Systems, Minneapolis, MN). The concentration of the standards in the assay begin at 10
ng/ml followed by 6 balf log serial dilution’s.
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20 assay using two anti-TNF-a anti bodi es (2TNF- H22 and
2TNF- H34) described in Reinmund, J. M, et al.
Vol . 39(5), 684-689 (1996). [266] Polystyren

WO ploa0&d5are coated with 50 pl per well of ant ?Ei@mgen@z
2TNF-H22 in PBS (10 pg/m) and incubated in a
hum di fi ed chanber at 4 C overnight. The plates are
washed wth PBS and then blLocked with 5% nonfat-dry
mlk in PBS for 1 hour at roomtenperature and 25
washed with 0.1% BSA (bovi ne serum al bumn) in PBS.

s O Rl e e MR e S e e RS B S Rediumn
(control & (;I Ilr’-llﬂgg?w%g Q@E@M n?fdft%ﬁi Bg\é/\téﬁah%eéﬁl < Iﬁf%%ﬂﬁggf?gﬁﬁw (2 pg/ml in

PBS corfpining Q)h%SB SW@M@@@&&WBEPTB@%@[%@ incWiBi¢PRBBY b at room

tempersGitg i 90 T e P P I HEFO T Jde ol TS 17038 of
. ' iyl
peromdgs_reilél’gﬂ_e 'ii§1 (‘nyn:t%li,oéf; M F@&rﬁ%c@&ﬂoﬂﬁ% c@ﬂtta u@z%?ﬁ (416 dp%/ml of

i'n PBS containing O.
peroxi dmmpmdm GA)é’i’ BSATePBSispidded fareech Wdil b"ﬁh@mms vgere incubated

forem oSl TP o L SIRELALULE WL B Gent) g shaking 60d, LBRY. ppg 50 of

-phenﬂ@ﬁ%rﬂkﬁé ﬁolﬁﬁ&ﬁ(qhgﬂﬁmghé@a%%mﬁm 200,08 80R)&6&n fefdxide in.

sol uti on cont ai ni

n
- 0.2M cipetedufidaptd 45 nsaslﬂadg/ tockiagh st aed epsBeples repB8cyhatedde di dark for 30
. to each well S vverelnc
min, atgRetitos: PRRCHSERRDET AT AP COUTAL e acfbat g 450 ana

650 nml ie%b‘étlww hTREIeBSA ate i eBSinedFrdm ©fraph relating the optical density at 450
phenyl enedi am ne sol ution (Ig/m O0-phenyl ene-di am ne
mﬂt‘?ﬂ@n’én %ﬁ%lﬁ gHr ogen perOX| de in. O0.2Mcitrate buffer

1269] PH 4. ﬁe \?&ﬁﬂ dg . dlcixgcﬁ oh %?th%%@l:&ﬁpd%ﬁ%orrespondmg to

i ncubat e room
half—mab:anqéeﬂhmumremmmmdisoﬂban@ty of the sanpl e and the -

reference are read at 450 nu and 650 nm
Examplﬁaéépectlvel y. TNF-a levels are determ ned froma gr aph

| at th | d { t 450
01 RSP 350 S S i Ml g o

- LPsqn&J&‘éd@"R@C@ﬂHJdaéﬁdﬁ%%sthe test conmpound corresponding

xi mal reduction in 450 urn absorbance. 15
[271] ExanpTke 86lify27@e chuippusdsaafithie mvehﬂw;rsflorﬂahlb@ therl Wiy aielgase, in vivo, -
rocedure far det

is det R %-y : adyn Oé-}%ﬁ?tl? t 1eoweti[l‘|1ﬁdsrcg t Y %sm?.‘ﬁed in Zanetti, G.;

Heumaﬁb i, ll_éﬂéal()f Cﬁrﬂlﬂs%n% @mumﬁaﬁﬁr siithivendua\e pémeﬂeau Gririefitive bacterial
-a rel ease,
challengemmlce,”.f Immunol., 148 1890 (1992) and Sekut, L., Menius, J. A, et. al., “Bvaluation

of the significance of elevated levels of systemic and localized tumor necrosis factor in different

“animal models of inflammation,” J. Lab. Clin. Med., 124, 813, (1994).

[272] Female Spraguc-Dawley rats weighing 110-140 grams (Charles River, Hollister; CA) /
are acclimated for one week. Groups containing & mice each were dosed orally either with the test
compounds dissolved in an aqueoﬁs vehicle containing 0.9% sodiumn chloride, 0.5% sodium
carboxymethyl-cellulose, 0.4% polyéorbate 80, 0.9% benzyl aleohol (CMC vehicle) or only vehicle
(control group). After 30 min., the mice are injected intraperitoneally with 50 pgfkg of LPS
(Sigma, St. Louis, MO). After 1.5 b, the mice are sacrificed by CO, inhalation and blood was
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is determ ned using a mnor nodification of the
nmet hods described in descrl bed in Zanetti, G ; 10
Heumann, D., et. al., "Cytoldne production after

WO MOFEIFbUs or perltoneal Gram negat i ve bact ePCA[EP2003/012652
challenge in mce," J. Irnmunol., 148, 1890, (1992) and
Selcut, L., Menius, 7.A , et. aI, "Eval uation of the
signi ficance of elevated | evels of system c and
| ocal i zed tunor necrosi S factor in di ffer ent ani mal
nodel s of -inflammation," J. Lab adin. 124, 813,

w5 2 L SREABLR B0 508 i, o

- were te@efetrB@tEdedOnbanad Week: st OUPsE Qﬁﬁlﬁeﬂlf&grﬁfl‘m dﬁEEMassay

were dosed orally either with the test conpounds
(Biosqyyesdpiomegions]. Gamartise 6dg folkawing Ehegammiictiregs Brogwwkodi um

chl oride, 0.5% sodi um carboxynethyl-cellul ose, 0.4%
Examplai6Qsor bat e 80, 0. 9% benzyl al cohol (CI\/C vehicle) or

are injecte raperitonea
[274] ( Si g rraTheS&nn—htﬂamnatb@)acnﬁftﬁ ehTth& cdﬁnﬂmunﬂh&f thisdavantion is determined

(2731 7Y, VR ko CERRLE P BRURY aafibh bacifdlley iR ™ ce

il R R ERb OO0 FSa: TR SPOBA 5y s weghing 120.155

g (Ch#7RE RiRE SIS18SES CA@'a%chﬁla&H%—'hBﬁs%%xtb)f)pﬁﬁ;ﬁﬁw,ﬁfefyugﬁbék%hor to-use. On -
at 15,600 X g fof 5 min., and sera were transferred

day 1,tls ariwals wepdimiccid dntradsmesilain tho b prmmpl ww@be teglywith 0.1 mt of

a ming oxlc(lg EIQX %&?ﬁ}sa}?@ nﬂjeﬁ lﬁé gﬁ%%g I11@ g{ufer 2 ﬂ?!:obactefmm Butyricum

(lecoEBaa:th DebOL& EIEVMA]}E\KBQ/QRM'@Ioeﬂcmtrhmm mfaﬁr@’():imh n
Vi vo aﬁ va t.arthritis $ssa

t 4 |
71 - S Al oo B R et st M et o oy 18

On dal M8 EBlIbPReiiBe SRLSIHMRBCL! i bdrhFdun@, cthaly Riete wa@uae (Clinical scores .
arthritis in rats. Briefly: Femal e Sprague Daw e

are objagited, to wedlugie g Mipwrityss edepng infhe fos pryvy i tajlp Ay 5i°§¥eé~’rf 0fo4is
asmgng@)o Qarcff 6%k %?go o YA%PHI%E 2 theaR Igﬁfn%&%lly 19, P@l?i&thntic animals

I or t use. e anlrm S were Inject

are somnaﬂ 0aﬂ:&nnml1ﬂ11§zamnatb*yes1gﬂs4 spneﬂmgmaﬂ rmpasoo’mr@ﬁb&m@dtra iy of the smail

joints kTR BT ORI T S P T O Db e e (VB carpus,

ankle/Bdnd). | £hiRal 4k bdoead Baﬁéxoshghagﬁiammaabn %1 GB&ﬂWdEXBWd%)e edema, 3
at_a concentration of |ng/0.1n . [2751 On day 7 f:; ¢

severe adgmacoMOWAUSY Y éevsmﬁdﬁn@t‘@savaespﬁ Bycaanscerd ¢ WPgLyghsiens 0

edemd ﬁr r%@%u& %ssug% dBYerdd, 1 aleh %cﬁ& 1ﬁ@@t1cﬁ‘1d§i@e§lhﬁé #3hi@8e Shrrounding

oun ani ma wer e V\B|]%4 dinical scores
tissue ambﬂ Ish ditedend, @ veveal apatoeumttelm eﬁbﬁ tajl wis widenimiipmed prexhibiting

four pa nd tai scare n
necrotionb At 27 G V5 0B aR] fullied sty dpbelorky o LA Fononing
clmw:ﬂ&?fcbrﬁy TSGR ?awgsar&. %andeley at th rdhsltal eiban] usBprexingl e thedared Jomt The

when 'no i nfl amrat ory_signs swel || ng and redness)

left auﬂé@t bisd epve arci wrighvg Bfividhe! 13é ﬁﬁqi pecorded.
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joints (intraphal angeal, netacarpophal angeal,

net at ar sophal angeal ) or large joints (wist/ carpus,

ankl e/tarsus). Aninals are scored 1 when sli g : _
WO 0454t i on was observed, 2 noderate edens, * %“§3@EP¥M°2

edema, and 4 when very severe edema was present. The

tail is scored O when no signs of 20 edema or necrotic

ti ssue was observed, 1 whepsinocula injection

sites-and i nmedi ate surrounding tissue exhibit slight

edema, 2 when approximtely 1/4 of the tail was either

i pf l amed or exhibiting necrotic tissue, and 3 when
M&er 1/4 of the tail exhibited severe necroses or

[276] edentrhiskRbhpitk demomsihiel afln 1826 688y piooedire fish qomwainargeF GFR

transected at the distal tibia, just proximal to the
kinase igtahigeq. jOInt The left and right hind paws are

wei g I I Vs 2R O dBaded using
277} PCT/ g%%d%é%%gkkggfpgggﬁgggﬁd@ga§}6f%$h|s exaon asing an

HIRF (Hemogmbmat%meéhsmlnedlﬁtwmscas@yssp}’ odbigapwyfipfescribed in A J. Kolb et.
term ni.ng F i nhibition. [277] To
al, Ih“%@ﬁ&?ﬁﬁﬂt‘%ﬁh é% %§§FGFR activity, kinase assays
[278] were ll’@i@g dﬂlﬁﬁ&@ rmnﬁkg revenfbitERES T Hoyped EMFRusnzingavas activated at
Resol ved Fl uorescence). assay.. This a
room tegsperpiureffor kgpyy igghe toljpwing pptitipp Bided i@‘%’% E’g‘ﬁq’%%ggf‘g‘%d 0 mM
3§§d45§ﬁ§Q;ﬁW|or to ki nase reaction,
Na012§gik %%nt GST-tagged FGFR enzyne was actlvated

[279] r o o m Hiesmsacaity ass#ys wele pralormehing oewelb pplaiiorgione Pla’fes (Faloon) with

‘a total Vgﬁmm%% é?lbi %tg%ag&rﬂl #%Og.ﬁg 1'?'&5% R W ﬁﬁgsgégéc@é%}}:{\?ﬁﬁwﬁw),

1.5 oM 8GA%E FOBRE altP4 {cbf d¥aghotu] Qfih wed bf &msypcmyhmnptaagleg from 100
(Fal con) wth a total volunmge of 90 L in each well

1M to IZBpM (ie] $en@b¢monb Tt Wipase BT Ay B8 (PRS BEpeeepiy of 100 mM
q F d om
HEPESSpI—ggQ’\@H@% Y3k 89 B, o8 sheniieCn) P94 Wheh INEMALaCI (from .

IOﬂ

m100 Mto 12
KDR stéék soluEieh), E% DM {fam) c?ﬂﬂicgtga)&&a% ?gtg Wit 8é3®é§orV§@,FR) and
done in the presence o
0.02% BT, T tactivinNaVoRbated 4t AR NEETS), s e %%‘Ewmcm 2

uL of r%C‘ f LY. 15 K do #r‘ﬁ %ﬁgﬁ%b%congaﬁﬁ %@@g%gcff 9&836%)’:151&? buffer (20.

mM E03880-50 Ther Hm Ip@m wamzo/m eshat @dlthu—Rabeﬂbd o1ti-3 antibody (final cone.
m nutes. To stop the FGFR re

2 nM), micktO9rmdA mww@miﬁreal rs?a: A 35 é%n‘lf P ﬁfl%lé’@as
“anSfe’ﬁ%‘ “?".04{“6{16"5 Y %@A, 1%%‘{(}?1&1&1%@@%%%{??33@& N fffﬁ,ﬂm ona

Wallac(Miti08s readde.. 2 nl\/p and ‘100 nM streptavidin (final
[280] eonc. c‘ggpgﬂ Ingv Eers were éetgrhnne% 111’0 fduﬁ’l%a\tg ée%f\’a%& and calculated

by using Excel and fitting data to equation Y=[(a-b)/ {1+(X/ ¢)%]+b, where a and b are enzyme " '

activity in the presence of no test mh1b1tor compound and an infintte amount of inhibitor test

compound, respectively, c is the ICs and d is the hill constant of the compound response The ICsﬂ
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 1Cs¢ values

are shown below.
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20 transferred into duplicate wells of a 384-wel |l

bl ack plate (Costar), and-read at 615/665 nmon a

Wal | ac Victor 5 reader. [280] Conpound |C50 v -
WORHE/ 04ES%r mi ned from duplicate sets of data, gﬁgﬁﬁzoosmmaz

cal cul ated by using Excel and fitting data to

equation Y=[(a-b)/ { 1+(X/c)d] +b, where a and b are

enzyme activity in the presgnce of no test inhibitor

conmpound and an infinite anmount of inhibitor test 25

compound, respectively, c is the 1C50 and d is the

hill constant of the conpound response. The |Cso
V3§ on of test conpound that
re&ﬁ@%SOQy Sojafhéﬁghzyme.act|V|ty under the test
CnUT tT ONSdeg g {ghed: npounds of the invention were

adfive in the lassay. Sellected 1C50 values are shown

belcow. WD 2004/06152 PCT/ EP2003/ 012652 76 Cpd. No.
| ¢80—h2-50-+8—6-0-24—7 0.32 Exanple 62 [281] This
exdnpl e illustjat%s the|synt hesis of

[ 3-(Z-pbronmophenyl)-I-net hyl -1 H- pyri m do- 5

" [4,5-€e][1, 3, 4 oxadi azi n-7-yl ] - (3- met hanesul fi nyl phenyl

: am ne using-the nethod descri bed under Schenme 1. Br
B@Iﬁ@

ONIT S\ /JaHNN{ O Step 1: preparations of
5- br.amo- 4- (| - met hyl hydr azi no) - 2- rnethyltliiopyiinzidin

[281] e.  Higs eM[e s ke s\ynfhemAf P2 -bromophenyl)-1-methyl-1H-pyrimido-

[4,5-€]{1,3,4]oxadiazin-7-y1}-(3 -methanesulfinylphenyl)amine using the method described under

Scheme 1.

/@f,@;@

—CD

Ko

| Step 1: pr’epamrwn of S5-bromo-4- ( 1 -metkylhydrazmo) Z-methylﬂuopyf imidine.

/CI& Ea A/I

[282] To S—Bromo 4- (1~methy1hydrazino)—2—methy1thiopyrimidine (19.798g, 82.66 mmol)
(Barrett, H.W.; Goodman, I Ditter, K, J. Am. Chem. Soc 1948 70:1753) in 180mLof dmhloro- o

" methane at 0 °C was added methyl hydrazine with stirring. After addition was complete the

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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SCIl S N N 10 [282] To
5- Brono- 4- (1- net hyl hydr azi no) - 2- net hyl t hi opyri m di ne
(19.798g, 82.66 mmol) (Barrett, H W; Goodman, |; )
WODI#0e6152K, J. Am Chem Soo, 1948 70:1753) | RCTEB24pp/012652
: of dichloro- nethane at 0 C was added nethyl hydrazine
Wth stirring. After addition was conplete, the
resulting mxture was stirrg? fromO Cto room
tenperature for 2 hours. By 'TLC the reaction was then
conplete. The m xture was added to ethyl acetate and

shed wth t tw d fi [ 1. 0 046152 -
s i L B0 AR A0S e

to givek defé%séi%i%éis&i\aﬁmeg}agmﬁwmgylfate, filtered and

concentrated to give the product as a white solid (20
Step 2. §reronidyref 224 0obeBreip apid Nr(&bape2o et el By bRSBEATof ¥)-N -
' g%-(S-brorno-Z- nmet hyl sul f anyl

 methyl- zCIrgm'
R o a-yl) N - methyl- bydrazide O CL B a-- Br |

\"Br HBr Nhiz SNNN NSNi | 0 5 [283] To

5- Br ono- 4- ( 1- met hyl hydi©agi-kb) - 2- met hyl t hi opyri mi di ne
(5.238 g, 21.03 mmol) and triethylamne (5.8 nL, 2.0
Eq) in dichloronethane FL) at 0C was added

2- br ono- benz%¥l chl ori

80
EE!ES m, 2.0 BndBt

resuLJingizji;:fe~mas S fed fron13$ato r oom
tenperat ire_loverpni ght —By—FL€, the - :
conprégég"a 5@Fional 2~bronDbenzoyI&1O ghlo i de
(0.5 nL) was' ddded and the mixture was stirred®anot her

4. hours. The reaction was conmplete by TLC at this

point. A white solid was coll|ecte  filtrati
1283] washedovi-Brprasof-4L-aresugads R A e i) mmeD

and tifgét}glaﬁ%}el (SSWB@ A @Mt BasOt100 I 280°d WhHdsd 3djomo-
p 3. ‘Prepdration of. _ : . .

benzoyd-childritie ( mbphe By, jend thesetwingmirerhyies atiret Fgm OGP

temper%.‘lcugg Léei’nslzgﬁt‘] [Bly’ ﬁlé},] the %égl%ln%a{s%%t _c&hplete, so additional 2-bromobenzoyl

chloride (0.5 mL) was added and the mixture 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+I—I)+=-¢}32).

~ Step 3. Preparation of 3-(2-bromophenyl)-1 methyl-7-methylsulfanyl-1 H-pyrimido[4,5-¢] [1,3,4 1]

oxadiazine, :
.' R Br .
e Yl /ﬁ\\\ \%:[::]
| o T ‘
'[284] 2-Bromob énéoic acid N’~(5-bromo-2- methylsulfanyl—py;imidin—dr—yl)wN’ -methyl-

7 hydrazide (3.0 g, 6.94 mmol), ﬁ-iethylauﬁne (8.7 mL, 1.0 Ecj), dimethylformamide (70 mL) and

sodjum hydroxide (1.4 g, 5 Eq) were mmixed to gether and heated at 1 10°C for 1 hour. Thenthe
mixture was cooled to room temperature, diluted with ethyl acetate (1000 ml) and washed with
water (1 x 150 rﬁL) followed by Brine (1 x 150 mL) to provide 1 g of crude product. The cmdg_ ,
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Br Br jf ONNa-, SNNSNN 15 0 [284]

2- Bronobenzoic acid N -(5-brono-2-

nmet hyl sul f anyl - pyri m di n-4-yl)-N -nmet hyl - hydrazi de _
WOQI0@/0¢6158. 94 ol ), triethylamine (9.7 ni, 1.FGEfP2003/012652

di met hyl formam de (70 nmL) and sodi um hydroxide (1.4

g, 5 Eq) were m xed together and heated at 110C for 1

hour. Then the m xture was Qol ed to room '

tenperature, diluted with ethyl acetate (1000 nilL) and

washed with 20 water (1 x 150 nL) followed by Brine (1

materi R G PR T HER S S EeR SHRTRaT R e 4180 (220400
i £9 . 4 Y r; g,
)t oA LA ST o 2

of
(I‘/I+Flg%ét5&}-e in hexanes to give the title conpound as a
Step 43’?2%2&;@%?%2@(5%?%z&}grenylﬁ—%@tﬁaﬁégﬁ}myl@f -9931‘]2%!»1 H-pyrimidof4,5-eJ[1,3,4]-

oxadi@fie. (2- br omophenyl ) - 7- i net hanesul f onyl - | - met hyl - 1Hpn- i
m do[ 4, 5-eJ[],3,4J- 5 oxadiazine. Br / Br O\ -ITI
~+N \\3~N NON 11 S" NON 0 [ 285]

Br
3-(2-Br omaphenyér) -1- et hyl - 7- met hyl sul f anyl - | H pyr
o[ 4,5-¢e][1, 3, 4] oOXadrazi ne (468 ny, 1.33 Nowa
di sselved in tetrg {of ur an (10 nl) v&tﬁ st rrijng at
0C, and S®} ut ion ~of Oxone (ArdTi Ch-,\\\ZJQ .5
Eq) i\na»ﬁ{e,r» (16 nL) was added. The mi Xt ur®
stirred fridm 1Y 0C to room t enper at ur eGover ni ght. The

next day the r[eacti on was conpl ete as conf.irned by
TLC. The mixture was added to ethyl acetate (85 nL)

and wa Wi Lh Waher 274 | gyt BYaoBEiN8 3 4joxadiazine
5575, 23t SRR LSRR B i
( 468 FRYNSS nuidIy Waf alssotvdd ihttetrabgidrafidan (10 ml) with stiming 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 termperature bvemight. The next dajr 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 tﬁe title compound as a slightly yellow powder (489 mg, (M+H)+3384);

Stép 5. Preparation of [3-(. 2—bromopkényl)~1 -methyl-1H-pyrimido[4,5-e][1,3,4] oxadiazin- 7-yl]-(3-
methylsulfanyl-phenyl)amine. -

| | o
| ' N O\\Jij . | /@ HO i ,
| N I/NIT’IN | s N N7 ril"N

O=w

[286] — 3—(2—Brom0phcny1)—7-methanesu1fony1-1—methy1—1H-.py1'imido [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 stirting 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 columm -
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15

concentrated to give the title conmpound as a slightly
yel | ow powder (489 ng, (M-H) +=384). Step 5.

Preparati on B
wo 06osB4€122.bonophenyl ) - | - met hyl - | H pyri mi do[ 4, SPETfEF20§3/4j2652
oxadi azin-7 ylj-(3- 15 nethyl sulfanyl phenyl)am ne. 8r

/| Br / N OO a NNSNNNH O][Z286]

3- (2- Bronmophenyl ) - 7- net haneiéjl fonyl -1 - et hyl - 1H pyri m
do[4,5-€e][1, 3, 4] - oxadiaziné& (379 ng, 0.99 nnrol) and
3 met hyl sul f anyl - phenyl am ne (Al drich, 1.342 g, 10.

Egq) were _m xed together and hﬁatﬁg{wthswrln at ih
chromatgerphy 6 SISl 60, RIS BrEICTEh ATy PR HEHAriR refjpge the
aniline) 20,ch G0Nt Sace%fm{] Bl Emed, ta:nﬂ\ﬁﬁal 12004t @ethRRMn dichloromethane

tenperature. Purification was by flash col umm WO
to give ﬂﬁﬂﬁ][e@éﬁliasﬁad REHLER2DPSILe12H8 11 09m9. M- dRettgr-aphy on
Silica Gel 60, eluti ng first with 5%ethyl acetate in

s o SRR AR g P S a7

meﬂzan%v@ﬁ}b@f)ml)hﬁﬁﬁ to gi ve the t|t| e conpound as a
slightly yellow solid (109 .ng, (MtH) +=443). Step 6.
Preparation of

[ 3-(2- brormphenyl) yI-II—I—pyrlmdo[45e][1’3‘” -
xadi-azi p< 7 yI anesul finyl heny amdwe

I Br NNNNN H O
bro yI-|Fprr|m’ d m@adl az

in-7-yl]-( thyI| sul f anyl - phenyi ) - am 10 Ny,
0.25 mmol) was taken up in tetrah)‘?)drofuran (2 5.nm),
and a

{287} [3-(2-bromophenyl)-1-methyi-1H-pyrimido[4,5-¢}{1,3 Aloxadiazin-7-y1]-(3-methyl- .

sulfanyl-phenyl)-amine {109 mg, 0.25 mmol) was taken up in tefrahydrofuran (2.5 mL) and a
solution of Oxone (Aldrich, 158 mg, 1.04 Eq) in water (2.5 mL) was added drolese with stirring at
0°C. After stirring at 0°C for 60 minutes, the reaction was oomplete To the reaction mixture was

added ethyl acetate and water, and the mixture partitioned and the layers separated. Then the.

" organie layer was washed with additional water 2X, and finally washed with brine. The ethyl

acetate layer was dred over magnesium sulfate, filtered and concentrated to give the crude product.
This was purified by preparative TLC, eluting with 50% ethyl acetate in hexanes 1o give the title
compound (66 mg, (M+H)'=460). N

Example 63

{288} Thié example illustrates a method for producing [3-(2-bromophenyl)-1-methyl-1H-
pyrimido [4,5-6]{1,3,4]oxadiazin¥7-yi}-(4—niorpholin~4~y1—pheny1)amine.

T Sy

O=
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solution of Oxone (Aldrich, 158 ng, 1.04 Eq) in water

(2.5 nmL) was added dropwise with stirring at 10 OC

After stirring at 0OC for 60 m nutes, the reaction
WQaMH04¢182 To the reaction mxture was added {H?gumnnumbz

acetate and water, and the m xture partitioned and the

| ayers separated. Then the organic |ayer was washed

with additional water 2X, ang finally washed with

brine. The ethyl acetate |ayer was dried over

magnesi um sul fate, filtered and concentrated to give

(2891 TUG, PR R e bR AR s e HGDRRB -

- oxadla.tz%@ éﬁ gtk olhs &%B%B@J (£ 5miBp he(antr!)of;%ﬁﬂa (AldFutarnpb exg63.3 Bq)

Thi's ‘exanpl’e illustrates a method for rodug ng
were 3@136(:( @ethormghertyd ;tt 1HOPRe faryll houpy The mixture was then coole om

tempexf) %.15?1 @[H&?'; glpﬁ%ﬁ é)lcld% uﬂﬁgé %? &)ﬁﬁah{iﬁ% 'ﬂ%’l élﬂﬁ%)&fﬁ\ %R;’ﬁorbﬂﬁrl Yeetate in

hexané\;l h %lve‘ﬂ% A0S 25 i’ﬂil;hﬁ?&@m paR65276188, (MAGH] =482).
Bi onophenyl ) - 7- net hanesul fonyl-1-net hyl -1 H pyruni

do[4,5-€e][1, 3,4] - oxadi azine (108 ng, 0.28 mml) and
Eﬁﬂmﬂﬁ%ﬁ-anlnophenyl)norphol|ne (Al drich, 265 ng, 5.3 Eq)

were m xed together and heated at 140C for 1 hour. The.
[290] N Xt-Ur Brivesarifielllug@abesimethod cﬁcmprodxemgegaaif,ﬁfcbcla@mhml) 1-methyl-

crude product_ pur.ified r atiye, TL eI uting
1H-?Wﬁl@£5é%@tﬁa§v]°"%&%’f‘%?&*f Eﬁ/"‘ ’% rﬂ% !PP%“ 27e'the title
conmpound as a slightly yellom1pomder (76ng,

( M+H) +=482) . II_Eﬂ)iarrpl e 64 [2 -- This exanple ©
illustrates a 7

3 or pff ing
[ 3- (2, 6-di chl A‘ewv oy
pyrimd g 1, 3y oxadl azi nm( %ol“ n-
| - phenyﬂ\am ne. \C ¢ ONO N- O 7 pIN

N.

N/
O

y

[291} 3-(2,6-Dichlorophenyl)- -7-methanesulfinyl-1-methyl-1H-pyrimido[4,5-e][ 1.3 A1-
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 compiete,
and the Teaction mixture was cooled to room temperature. The crade product was purified by

preparative TLC, eluting with 50% ethyl acetate in hexanes to give the tifle compound as a
yellowish powder (148 mg, (M+H)+=471, m.p. = 192.2-200.3 °C).




D et i el et e bed ek e

\omq'c\m-hmt\)

SNi H 0 10 [291]
3-(2, 6-Di chl orophenyl ) - 7-nmet hanesul finyl -1 -nethyl -1 Hp
yrimdo[4,5-e][ 1,3,4]- oxadiazine (166 ng, 0.46 mmol)

woéﬁéﬂﬂl}l— 4-am nophenyl ) nor phol i ne (Al dri ch, 81%5@%1_’@93/@12652

fe nixed toget her and heated at 135C fof
hours. By TLC, the reaction was then conplete, and
the reaction m xture was cooled to room tenperature.
The crude product was purifged by preparative TLC,
eluting with 50% et hyl acetate in hexanes to give the

CLAIMSt | e conmpound as a 15 yel | owi sh powder (148 ng,

(MtH) +=471, mp. = 192.2-200.3 C). WD 2004/ 046152

PCT/ EP2003/ 012652 . 81 CLAINMS: 1 1. A conpound of the
formid-a; N cumpoundiet thefopmuls: 4 o 3 pharmaceutical |y
acceptabl e salt thereof, wherein 6 R is hydrogen or
alkyl; 7 R2 is alkyl, h¥o¥ kyy, a4, aralkyl,
heteroaryl, heteroar@alk cycNoal kyl , 8

cycl oal kyl al kyl , het efjpal kyl §ubstituted cycloal kyl,

het erosubstituted.9 cﬁbloalkyf, het er oal kyl ,

cyanoal kyl, heterocyclyl, heterocyclylalkyl, or Y - 10
C(O-Y2 (where Y1 and Y2 are independently either

oraphﬁ%ﬁcﬂ%ﬁ@ep%l@é&ﬂh@r@@ﬂgr oup and R1l is hydrogen,

oall cyl, hydroxy, al koxy, 12 am no,

whereitmonoal kyl ami no or di al kylani'-no); 13 R3 is hydrogen,

o F L I T el
hal oaRkislalkyeiabiatigh layyl, areliah detetopty], hemrb@yﬁ;@h eycloalkyl,
_cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted |
cycloalkyl, heteroatkyl, cyanoalkyl, heterocyclyl, heterocyclylalkyl, or -yl
C(0)-¥? R!! (wheie 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, eycloalkylalkyt, heterosubstituted cycloalkyl,
. heterocyclyl, aryl, aralkyl, haloalkyl, heteroalkyl, cyanoalkyl, —alkylene—
'C(«——”O)—R4 (where R* is bydrogen, alkyl, hydtoxy, alkoxy, amino,
- monoalkylamino or dialkylamino), or acyl;
Ar' is aryl; | S -
%! i5 0, NR® or S, where R is hydrogen or alkyl; and
X2 is a bond, O, NRG, S or CHa, where RS is hydrogen or alkyl.

2. The compound according to Claim 1 of the fornmla:
. X! AI!
=
Rl A \]II\I/
N N
K2 Il{s
3. The compound according to Claim 1 or 2, wherein x'is 0.

4, The compound adcording to anyone of Claims 1-3, wherein Rlis hydrogen.
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15 C(=0) R4 (where R4 is hydrogen, alkyl, hydroxy,
al koxy, am no, 16 nor oal kyl anuno or di al kyl am no), or

- 17 Ar' is aryl; 18 X is 0, NRS or S, <

w‘?@ﬁi‘@ﬁﬁﬂazgen or alkyl; and 19 - X2 is a bond, %&F’h&@@@%ﬂ

or CH2, where R6 is hydrogen or alkyl. 1 2. The

conpound according to Claiml of the fornmula: x Ar R

RR 21 3. The conpound acgerding to Claiml or 2,

wherein X1 is O 1 4. The conpound according to anyone

of ainms 1 3, wherein R is hydrogen. WO 2004/ 046152 :

PCT/ EP2003/ TH85250u88 adcoﬁmg'rmnmmqmmra qcey ﬁihéigmtrd is hydrogen,

H

‘alkyl %ﬁxk”yﬁyeloolh&g%’i?ﬂ?‘é&ll’ k%;f:ros taé%eg(fy | glﬁly (%rh% e?ona'llwl

-het erosubstituted cycl oal kyl or heteroal kyl 1 6. The

- conpouéd acﬁwaﬂjmwuh@a@ﬂb@ﬁ%etofhh $deif Dhaidrs 155, WHGERIRTY
al k hgt erosubst i t ut ed 15 alkyl,

I 2 heter
hetem&%ﬁo]é?tﬁ“ﬁ%/ubé?%cé’?]@E@ﬂ%@/frf hetgroalkyr. The conpound
according to anyone of Clainms 1-6, wherein R3 is
alkyl. 1 8. The conpound according to anyone of C ains
1-7, wher eiTheRemipguiaceordiighy bnyong of Gl 46y Wherein R? s alkyl,
het er ocycl yl, heterosubstituted cycloalkyl heteroaryl

or aryy. 1 ’ﬁle cgglgmﬁg%gg@n&é %&:@?d y,Pn eifﬁllég_ is heteroalkyl,

d ai-ps 1- bStI

cycloaﬂit}é,dyetero@clyn he@rostbstitdedinisukyddensciryigr fafylﬂ nyone of

Cains 1-9, vvherel n RZis 5 heterocycl yl phenyl ,

allrylghio al fi.nyl phen
o kyl)/séu | fo% 8111’;?}1 &(%ﬁgrﬁw od;ﬁﬁ%%a[uns 168 Wherem R?is optionally
subsuﬂn;edlphmy}ﬂhenyl acyl phenyl, cyanophenyl,

al koxycar bonyi phenyl, car boxam dophenyl N 7
al kyl car boxam dophenyl, N, N-di al kyl car boxani dophenyl ,

al kyl sy, f or QY RRERYdocording to anyone of Claims 1-9,wherein R? is
heterocyclylphenyl, alkylthiophenyl; alkylsulﬁﬁylphenyl, alkylsulfonylphenyl, phenyl, halophenyl,
hydroxyphenyl, acylphenyl, cyanophenyl, alkoxycarbonylphenyl, carboxamidophenyl, N- -
alkylcarboxamidophenyl, N,N-dialkylcarboxamidophenyl, alkylsulfonyloxyphenyl,
carbamoylphenyl, N-alkylcarbamoylphenyl or N,N~dialkylcarbamoylphenyl

11. . The compound according to anyone of Claims 1-10, wherein R*is

‘heterocyclylphenyl, alkylthiophenyl, alkylsulfinylphenyl, alkylsulfonylphenyl, phenyl or

halophenyl.

12, The compound accordiﬁg to anyone of Claims 1-11, wherein ‘Arl is 2-
halophényl 4-halophenyl, 2,4-dthalophenyl, 26-diha10phenyl 2-alkylphenyl, 1-alkoxyphenyi, 2-
alkoxyphenyl, 4-alkoxphenyl, 3,5-dialkoxyphenyl, 2-halo-5- a.lkoxyphenyl or 2-dialkylamino- 6-
fluorophenyl.

13. A composition comprising:
" {a)  acompound of anyone of Claims 1-12; and

(b) a pharmaceutically acceptable excipient.




8 car banoyl phenyl, N-al kyl car banoyl phenyl or

N, N- di al kyl car banoyl phenyl 1 11. The conpound
according to anyone of Clains 1-10, wherein R2 is 2
het erocycl yl phenyl, al kyl t hi ophenyl ,

al kyl sul f nyl phenyl, al kyl sul fonyl phenyl, phenyl or. 3
hal ophenyl. 1 12. The conpound accordi ng to anyone of
Clainms 1-11, wherein Arl is 2 2 hal ophenyl,

4- hal ophenyl, 2, 4-di hal ophenyl, 2, 6-di hal ophenyl ,

2- al kyxphenyl, 1-al koxyphenyl, 2- 3 al koxyphenyl,

4- al koxphenyl , 3, 5-di al koxyphenyl

2- hal o- 5- alkoxyphenyl or 2-dial kyl am no-6- 4

Conmolb i o¥ie yss of SeortbofRTRATHbed i SGAR SRl 1512 Bt ol
Prepafammfmﬂmai fmytha eeamteﬂbife pe&wm Ianase n@diatciisofdee ot €

C in anyone of Claginms 1 -12 for

FGFR ki.'”r?‘ée ‘BP@%E%‘?‘?TE} fcforih%?ﬁt Ei¥ ancefin geeraly eat ment of a
p38 MAP ki nase nedi ated di sorder or an FGFR ki nase
medi atied dUssardiaim 04, vﬂvﬂfehtth@pl&ﬁﬁth@ﬂeramﬂmﬁs in

' claim reln t he 8 _nedi.at ed
Crobuts3RREE AnnarBacoriinlt afedl BTl SrREE RS
o&mudbmwﬂkmmw@&hgam.adult resplratory di stress syndrone, or

chronic obstructive pulnnnary di sease. 16. Use of

A 2nalonor W Rl e BESE etk SRR et e

disease, FGER ki nase nedlated di sorder is at heroscl erosi s,
restenosis or cancer. 18. A process for producing a
conmpound as clained in anyone of Clainms 1-12 said
Process CosufiCHiRA4L \bﬁ‘er&h &fé&?G;EfR I6RRE fcliaha disofderOuNd

of the fornmula: " LAr X X2 11 zt R~
atherosclerosis, restenosis or cancer.

18. 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:

@ “1/\(

saa)
13
R

with an amine conpound of the formula R'R*NH,

wherein

‘ R} is hydrogen or allkyl;
R%is alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted




S(O N N R3 wth an am ne conmpound of the formula
RIR2NH, wherein R is hydrogen or alkyl; R2 is alkyl,
hal oal kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,
cycl oal kyl, cycl oal kyl al kyl, heteroal kyl substituted
cycl oal kyl, heterosubstituted -84- cycloal kyl,

het er oal kyl ,” cyanoal kyl, heterocyd I,

heterocyclylalkyl or Y-C(O-Y2 - - (where Y and Y2

areindgg?n eltg1 ab t or an aIIylene roup ,
and R | bstarasyryl hstarasxsiylalkyl or -Y'-C(0)-y* -R®

al koxy, (whérad; amﬂnﬁbals &}da@ﬁﬂd&ﬁﬂ? keithddiaBleky bPdH ARMend}rF8p and R s
is hydrg verk hal ?‘%ﬁ Cﬁg cI oal, ke/l al ky] ,
heterocygﬁ‘t:r ’aj% g B{W Ha F}kﬁnm aRHRg or
cyanoal aﬂahk);l ene-C(=0) -R (where R is hydrogen,
akk nm no Iam r _
& ark g o %"m b S R el gl i baloation,
\Il\\llh Rgr eS ﬂ@geﬂkﬁr —ﬂk}ﬁ%de-'c(l@m* l(ﬁhére Rﬁ&dlydﬁogen alkyl, hydroxy,
76 f! nis an

|nt @r% om 0 toﬁ{fﬁoan é’m&r %ﬂ% 19. A

ur®@t the Formula X1 X2 ~Ar| R~Sla| ~N NON R
(I) XllﬁsWJBJRéloBSMé@Rim% drogBs of Aty dr ogen, al kyl,

ai.k y. Elry al ky he erocyclyl aryl,

z‘fw isd hﬁ‘f‘%&? @L @‘b@r‘tﬁ'&ﬁ( BI 1s hydeoaempt iyl

--amkylxmeuﬁgreﬁmmt(o\m@ﬁ& Ri s hydrogen, alkyl,
hyde‘BX){s an alkyl group.

19, A compound of the Formula

@

I5  wherein

n is0,1,0r2;

R is h}'d.roge:n, alkyl, cycloalkyl, qmloalkylaikyi, heterocyclyl, ary), aralkyl, haloalkys,
heteroallyl, cyanoalkyl, —alkylene-C(=0)-R* (where R® is hydrogen, alleyl, hydroxy,
alkoxy, amino, monoa]kﬂammo or dlalkyla.nuno) or acyl;

20 R isaly)
Ar' is aryl;

X' is O, NR® or 5, where R® is hydrogen or alkyl; and

X isabond, O, NR% O or CH;, where R® is hydrogen or allyl;

‘with the proviso that 7-methylsylfanyl-1,3-diphenyl-1H-pyrimido] 4,5-e}[1,3,4]thiadi-

25  azine, 7-metlmnémﬂfonyl-3-phenyl—lH—pyximido[4,5-e] [1,3,4]thiadiazine and 7-methyi-
sulfanyl-1,3-diphenyl-1H-pyrimido{4,5-¢][1,3,4] oxadiazine are excluded.

20.  The compound of clajm 10, wherein R® is methyl,




al koxy, am no, nonoal |l cyl am no or dial kyl am no) or

aryl; 20 R7 is alley{; Ar' is aryl; X is O NR5 or

S, where RS is hydrogen or alkyl; and X2 is a bond, O,

NR6, O or CH2, where R6 is hydrogen or alkyl; with the

provi so t hat

7-methyl stllfanyl -1, 3-di phenylgsl H pytimdo[4,5-e][1,3,

4]t hi adi - 25 azi ne,

7- et hanesul f onyl - 3- phenyI-IFprrinido[4 5-e) [

1213 4] The eshpvubd 6f @fieh X, BldIh-R? is 4-

.S fan¥ -1, gﬁﬁfphenyl-lH-pyr|n1d9[4 nmqﬁme ﬂ%fmnﬁ
Greompound reliaed, VipreiyHs’ snbowmphedylcl ai m 10,

wﬁprelﬁ Th nd of

ciaim D ol o 231"‘““‘1“6@% B HO BT

Frorsmepovnd of czlmm w1 wh«mn@ tis Z\ﬂneﬂlﬁsulﬁnyi henyl,

e c
Zzsb”’”ﬁ%“%“é% L S WGEF;Pm

20, wherein R2 is 3- nethylsulflnylphenyl 25. The
conpound of claim 24, wherein. Ar' is 2-bronophenyl.




