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WO 2005/ 040155 PCT/ EP2004/ 010644 PYRI M DI N- 2- AM NE

DERI VATI VES AND THEI R USE AS A2B ADENCSI NE RECEPTOR
WARIAGUNESTS The present invention relates to PEWEP2004/010644

ant agoni sts of the A2B adenosi ne receptor. These

PYRIGABPOUNARTI SerSATtES And REELE @RE BN o s HRNESHNEORE@PTOR
suppr essi on of di seasesv@agdnfsm@i sorders known to be
suscepti bl e of being inproved by antagoni smof the A2B
adenosine receptor, such asasthma, allergic diseases,

i Bles BRI Ph e OF R EhERone &Y REr v B dpasntg Trese

cordpcwudsl eresusaﬂmlailbté'ledseatmémt| preserdiod or aupmessiomef diseaeas and

dis%rﬁe@ﬂ&ﬁ@é 'Ft)g gfe ]sﬁgéél e? ? of B& V§ rrﬁpro%cﬁ&%{utgg' Ga f tfﬁ%tg[; ggenosine
receptah @ush adasthmea, Gllprgit daseasee Lipflaaomatane plherosi:amshs( hypearténsion,

ve, been identified and
oadothishiol RO GR8RB0 S RSB SAIRelS afeeﬂeamﬁwas J
autpisureyrtectiseasbs.ype (see Feoktistov, |., Biaggioni,
Pharmacol . Rev. 15 1997, 49, 381-402) has been
identified in a variety of human and nurine tissues
Adenedinegeguiates sevkraimphybielogiegluattions tmrbugraamalﬂa tcell preenbrane
t n epat i.c peose
recé&elg Wp%%@ @eg{blgyg& thg&gérggﬁw <te ngfe-,ldr{g?eopz%r f@g{l? on uréi}samct
adamasme cedeptaie hawnheeantidentified and classifidd: 1A p s iaob o&gJ cal
effects nedi ated by adenosi ne receptor activation,
several A2B 20 receptor antagonists have been
The Apadehgsing sceptoesulftype (she FEOIeiatovehthgglml,elvE’hairmm:obRev

1999’5145 MR- Mzg Hgglg(?ﬁgirﬁéétifﬁﬁ PR Varz?elt & firsa ﬁc’oe r%spri(]é bsfs}liles and is

ert ensi er osl s, e er USI
Q‘nﬁsbamm @IQUIaQQﬁnehvaapulaetonammmw musclé lgeowtht argiggenesis, hepatic

b e i e
W03/ 063800, W03/042214, WO 03/035639, W02/ 42298
: 4
o B G BB Mol 8 OB 5 e o
recgnter aritagomists banerkeepaecandly idisslosed for tfm_/teéatrpentemtpramdtlon of,
astl'ih% eo?ﬁr\c‘ﬁ%g%‘irﬁ%%" aﬁltefp % gﬁgtf%é%g @gggg&%&f a{he?gs% e(?%%sa %%en‘uswn

‘ erefore be 'use prev
injusf mybeardiatlissheamiagsretidgpaty, ﬁﬂﬂemnwijoa,cgeist/remtestmalhmct disorders, cell

oroRE/BRG ik ALY bt AREY <K (& SBREW 003800
preparing said conpounds; armace oSl |ons
WO08i98R2 4, N@O@ﬁlﬁﬁﬁé&tvh/@éﬂ&ﬂiﬂmf%f%@aﬁ@ W@cﬂm‘tﬁmdswa he

01/6@2006\/(}(}1 oggglgfk\gglﬁ?hga%ﬁe manuf acture of a

|canen reat rrent of pathol ogi ca
condi tions or diseases suscepti bl e of being inproved

' t L .an
i BORTLAT i B 2R G EC S Al anc
seleply @raguiste leeX4 adenosine receptor and can therefore be used in the
treatment or prevention of these diseases.

Further objectives of the present invention are to provide a method for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said
compounds; the use of the compounds in the manufacture of a medicament for the
treatment of pathological conditions or diseases susceptible of being improved by
antagonism of the A,z adenosine receptor ; and methods of treatment of pathological
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-2 conditions or diseases susceptible to anelioration
by antagoni sm of the A2B adenosi ne receptor
W@ oo9paEsfg t he adm nistration of the conpoundBCDEP100£010644
invention to a subject in nged of treatnment. 5 Thus,
the present invention is directed to new

N=2- i . > r .
corpoh e LR S b B od RiBlefosine
receptopedmyrrisiid the admyristeation ef e campbunpisceftheipvéntioal tb w subject in
nee%“#?%iafn'a@rﬁd by one, two or three substituents

sel ecte romthe group consisting of hal ogen atons,

strai ght or branched, optionally substituted | ower

| kvl . j . t -
T P8 o YL iorms SR A0K Wa PRRGUER. o R depDBleN dgrivatives of
forregai(ldnal | y substituted |ower 15 alkylthio, nitro,

cyano, -NR R, -C2R, -C(O-NRR', -N(R"")C(O-R,

-N(R"")-C(ONRR', wherein R, R and R'' each

I ndependent |y represemi!'s a hydrggen atom or a straight

or branched, optional j 3l | ower al kyl group

or R and R' together vvitr] th¢ atomto which they are

attached forma cyclic, up:N20 R2 represents a

nonocycl i ¢ N-cont ai ni By het€roaryl group sel ected from

the groups of fornul ae (”3% or (Ilb): r, N"~I ,

N~/J (Ila) (Ilb) 25 the groups of fornula (Ila) and

(I'l'b) being optionally substituted by one, two or

B A 50 B G BO B St
ones trisori thiseebbtiuents aélegted friopdhe groupKbonsistyig ofohalogen atoms,

' I ' I |k vt S
oo PBEEfn PR Yo A SR L g pnc
optiah&lly|suhstdutedilawey alkoxpSH, Sthaightikr Bfanch&Daftionally substituted lower
aikifier bR o RS KD S EIQAREE Ml Kby DB UG QaR R
wheReih Réait harichB € el @vdebgndeaply espeetestsaa hydiogareatomt ayra straight or
brar‘cl‘&h%a! &mongﬁy Mb@ﬁﬁ@%qowgrpglﬁy? ar%luL%r R’ and R” together with the atom to

which they are attached form a cyclic group;

R? represents a monocyclic N-containing heteroary! group selected from the groups of
formulae (lia) or (lIb):

(l1a) (11b)

the groups of formula (lla) and (lIb) being optionally substituted by one, two or three
substituents selected from group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted
lower alkoxy, -SH, straight or branched optionally substituted lower alkylthio, nitro, cyano,
-NR'R”, -CO;R’, -C(O)-NR'R"”, -N(R")C(0)-R’, -N(R"")-C(O)NR'R", wherein R’, R” and
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substituted | ower al kyl group or R and R' together
wWth the atomto which they are attached forma
wa@ yabioen1gs oup; 5 R3 represents a nonocycli c orPCT/EP2004/010644
pol ycyclic, heteroaryl group being optionally
substituted by one, two or-3hree substituents

sel ected from group consi sting of hal ogen atons,
R™ sachaindenendentiyyeaieshels 2 yigraasnateny 0% a5y BIoht RrMaNGhRE  optionally
subé&tgt hqov&af {drouB%PR &hd RY ng, tHeF with BRCAER) toQJNidthHé\} hig

stitut e ovver al koxy, H, straight or branched

attaglpad f@ﬁaIaIGydMQWt uted lower alkylthio, nitro, cyano,

-NR R, -CR2R, -C(O-NR R, -N(R" )C(O) R

. - N(R" ) C(ONR R', wherein 10 R

R® reprgepth QWW%Y@'@M%%Y%‘Cd‘%%fﬁﬁrdb@'ﬁ“apéwg &Pt'@“%'t’ .sastlFHted by
oneofwobd'@ﬁ\‘é@%%stlt@éﬁté Qé]éétbd’ frﬁMQﬁ&uﬁ éHr%iiﬂh@BPﬁal@ééﬂ/étor% OéM%lght or

R* together with e atomto %/
brarmhceaccnélan@lkyrwbat'tewI@%er@l@uwydwy aqxomﬁtb%w*H@rsfana ed, Optionally

sub&h@t@gﬁ’&ﬁéﬂta'u&%' $Fﬁ§ﬁ§8ﬁt4§'b€arﬁﬁéc§ obt\’%%ﬁ’;%ubstn%d%w@ﬁﬁﬁyhhlo

herein the term | ower a nbr aces OptIO

ity NG, - B PR AC (69 N5 BN Gl RGN ARy yherein
R, B afd RF eeraeh ||riﬁeéeﬁ<§én@|y MedBMSa ﬁy&ta?éraawh drd gra«‘igm 3F BRched,

at ons. stituents in said %& roups are
optlg@alu@pe%t'twtpé tavreAIady beTodp OREB 2R hicdeihRy Wi Momée which they
are %ﬁ&fﬂ%@&m feldeqremy hyl . ethyl, n-propyl, i-propyl,

butyl, sec-butyl and tert- butyl n- pentyl,

1 nethylbutyl 2- et hyl but yl , |sopentyl,

or aila r\ﬁBJaMé BF QBMérmalae@méQIlVB& hAMORI therkoR-
di met hyl propyl, n-hexyl, 1-ethylbutyl, 2-ethylbutyl,
1, 1-di net hyl butyl, 1, 2- dlnethylbutyl

As Jse% H&éﬁi@tbhﬁ'ﬁd@er a&y?erﬁbﬁ@éé“&étfé%w substltuted linear or branched
di net hy é -met hyl penty 3- net hyl pent yl

and
radlpgléhﬁ\ésag f t@ §dﬁ>r@ rgbly 340 Q@name ﬁ@f%?h'v 1ttﬁé Qaé?cm ?tBWérThe
sub@t‘ntb&%é’ irPSHd RArORs 8 akleted WRRT hdlshedthtoms BAAhidPdxy groups.

brached oxy-containing radicals each having al kyl
portions of 1 to 8, preferably 1 to 6 and nore

Exaﬂ{pﬁ‘é‘sqﬁébché’ mbtHyP ethy® ai- &@Bylaitﬁ?ﬁﬁyl nTB&ylshl&SbutS'IL@fdttértJbﬂtyl n-
sai d r s are selected from halo at ons

peniihdl MRt B G BEpYIEUb epanoh fIARTREMy T TERY BTEPY, 1.2

dmbﬁ%ichﬁﬁl W&QWY-etWWYZ efhyl%@l?q),(‘bldlrﬂetlﬂﬂwxy 2-dimethylbutyl,

C- but'ox but ox trlfluororretho
1 S-imatodb e SRS b & raBU. eIty S ipentyl and
is0- ge,tyypgd@%or opoxy. WO 2005/ 040155 PCT/ EP2004/ 010644 -4
used herein, the termlower alkylthio enbraces
radl cals containing an optionally substituted, |inear

As &’iegh{e@émqge ?e%chMbvgléﬁﬂk&)@ emifthcek dptioRallyuétaiteB| thedr i0brched
and nore prefera

oxy-containing ra%ncals each h%vmg alkyl portions of 1 to 8, preferably 1 to 6 and more

preferably 1 to 4 carbon atoms. The substituents in said alkoxy groups are selected from

halogen atoms and hidroxy groups.

Preferred alkoxy radicals include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-
butoxy, t-butoxy, trifluoromethoxy, difluoromethoxy, hydroxymethoxy, 2-hydroxyethoxy or

2-hydroxypropoxy.
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1 to 4 carbon atonms. The substituents in said
al kyl thio groups are selected from hal ogen atons and
woe@soxisyroups. 5 Preferred optionally substiPCt/@p2004/010644
al kyl thi o radi cals include r%t hyl t hi o, ethylthio, n-
propyl thio, i-propylthio, utyl thio, sec-butylthio,
t r t f '
As l%seg%e}% A qb%teir?;n nbwajg@ggar oxyrggahsgrlagﬁlg% COHANHEPA YRR Ry
subsmhtpqumpordpycmdﬁ alkyl 1ligads ofskeld Shereférablytite & andrmore preferably
o o i,
1 o b AP TR R s AR GRES P el Ef fiom halogen
atomadh@hldsowmﬂommm ain one or nore rings. Carbocyclic
radi cals may be aromatic or alicyclic, for exanple
cycl oal kyl radicals. Heterocyclic radicals also
Prefermet wgtionally sraiituted pligthiaifaglicalssnglyde methylieip egthylthich @-
proé@nﬁé Pﬁ@%gg%w%&@&ﬁ %JBE BE@ﬁmB W%uﬁﬁthloy trﬁluérgn{e‘?hﬂ‘lﬁlo
diflupeorhethgthia, mygrothgmyitm? Zabmr@tyntfwhf@o OF 2riydexypropyithio.
het eroatons selected fromO, S and N. Wen no
het eroatons are present the radical is naned aryl '
As ysedihesgin dhel taxmegyclia groep smbeates, W@SG&MWSB§PQ¢I igarbogyclic
[ | ,
and h%té}eﬁfécyc Ic%ﬁsg?ﬁ% oy ?1@:3 l&ﬁé ca tﬁﬁ %Hﬁ ﬁo?@ﬁhé@ba%‘&ychc
radinalp mayye aromatitenaligycligr t@ngl(arnplp gml@aikyl @adl(wdﬁ &tejerocyclic radicals
ubstituents, the substituents may
alscﬁ@EiPH@ﬁg%@r%r o'l%?er ent. As used herei n, the term
aryl radical enbraces typically a C5-Cl4 nonocyclic or
s BERIGD, e 1Yol Bl foo SfbRacEs (RSN 2t TARRGRNRS
aromatiaring swst.ﬁm c%nlch eaers- @§62m@mbﬁt9dém§uﬂmh Mak AeRtaINtqRe or more
het%rUQl%Hst ﬁeﬁ o B OP'S 4N %ﬁ@n RS het%cfaicﬁﬁ@@rte pr@?en‘t'ﬁ'%q'adlcal is
e term heteroaryl radical enbraces typically
nanzedsarykradical-andevitearatdeast aee hetgroptom isdipsans it ignasmed efgtoaryl
e
racff B THEL ARG OB Cof PPy oDt B 3 %‘”L?%‘Eig@"‘sf bty
Whemdh eedmatigyadieal r s19iRjy éarrleﬁg op moreBubsttituenisy thergypsiuents may
be%@gﬁﬁe‘mﬁff@r tat least one ring contains a heteroatom
anpl'es i ncl'ude pyridyl, pyrazinyl, pyrimdinyl,
pyrida2|nyl furyl, oxadlazolyl oxazol yl ,
As hég inytlne térFH ?rﬁprja}fllcg é%réﬂésﬂ?ﬂ&éﬂy a éﬁt%ri%nocgchc or polycyclic
enzot hi azol
arylj rad@a_kguyln as pnenyhyr nap@hwl;@rﬁhranyl §b@|mﬁqa5tr\)yyl henyl is preferred.

o BEABLTARE eBERTRH € e, EOBbAfdng My e o somo

differantaol i zi nyl, cinnolinyl, triazolyl, indolizinyl,
i ndol i nyl, isoindolinyl, isoindolyl, imdazoli di nyl ,
pteri di nyI and pyrazol yI radi cal s. Pyrl dyl, thienyl,
As Gisaddreyein, the teraubetenparyl rasioel emeiaggs tyriealyd Bris) A- membered ring

systeAALGAbrsIRY & 184 bRE heroaromatic ring and containing at least one

heteroatom selected from O, S and N. A heteroaryl radical may be a single ring or two or

more fused rings wherein at least one ring contains a heteroatom.

Examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furyl, oxadiazolyl, oxazolyl,
imidazolyl, thiazolyl, thiadiazolyl, thienyl, pyrrolyl, pyridinyl, benzothiazolyl, indolyl,
indazolyl, purinyl, quinolyl, isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
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5 Wien a heteroaryl radical carries 2 or nore
substituents, the substituents nay be the sane or
walpdobmsmEns . As used herein, sone of the atons,PCT/EP2004/010644
radicals, noieties, chains g cycles pr esent in the
general structures of the invention are "optionally

qunnazgt?n lqgl n%gzm)ét Qhﬁollﬂﬁa@%zél %d&fiﬁ]@? n‘?(a%h@;lqgg nd? II[]\¥| isoindolyl,

imidazelidirst, i pteridimy! end pyriazdlyltradieals. i Hyn@hympmyls‘utanah piydagimgl,
OF L, [ or 4, substituents,

pyn\%uﬁd{grﬁ@gﬁd t“ﬁ@%%?%'éﬁ”&gﬁi% bound to the unsubstituted
atons, radicals, noieties, chains or cycles are

WhéE Q'hgfe‘?garylbrﬁd&&%%}r%@'ﬂ & hige %%&?Pu{ﬁ éttﬁé‘?ubsiuf&@hfé%a%f be the

saneurstiffarernt s are pr esent each substltuent may be the

same or different. 15 As used herein, the term hal ogen

atom enbraces chlorine, fluorine, brom ne or iodine
As eedrrereiy,sore dfithenatomsoradinals, otviaties nehaims Ctmcmlemareaemmn the
gen\%ﬁaﬂtr@éﬁ%?o?@#eyn\felﬂ#lgﬁ b%e‘OBLE%rglgg%sﬂﬁne%dnTﬂﬂs h%ﬂis ﬁwe e
atorhgredlinalst heieties, mghapna@mtdaoduelgwhatmb@tﬁuted Qaswbstltuted in

I t t
any BERREN AR ot 8 SerfIE 25 4, SR BR SREARY Fhe hyaragen
atorma bbunikto the tihsubstitutpsirdtema.gadisals fropietigsa gpaias or cycles are replaced
- Lokl UL] € r R

by EEHEHY sBEectanie YRl Flfeal RREARE: crBine epaER Whertiwo or more
subsaiitiierts afeopressringaob svbstituent nfayrlmth@ samgelr ellfbrermal ic,

mandel i ¢, ascorbic, oxalic, succinic, tartaric,

benzoic, acetic, 25 nethanesulphonlc et hanesul phoni c,
As iedzeneis, uhe tesm rmlqgen@t@mleumﬁ@@mobmﬁedh@cn@ bromine or iodine
atoﬁgw’gﬂggg?lhs d Xhl@ﬁrgggrt% n#nﬁ'uebégérﬁ Ea rH%gartf&Lgf?%rinaer@tﬂ%nne
The(terrghaloarvrtﬁnumedrasmgafesha;@e BgIE Maaming. and or gani ¢

bases, for exanple alkyl amines, arylalkyl am nes and

het er ocycl ic amnes. 30 O her pr ef erred salts
As asedr hireig, ttbe ttaem | phasmeceticallye agerptalrie:4ajt ambiasesnsalts with a

pha?ﬂ%@%@ £ ?{?% eﬂgaa G hsual ﬁﬁérn%fce@t%aﬁ\ﬂ'ae&rft%lé dcﬁis include

asSocCl ositive charge o
boteioriganianacidd, ofier afxamd mgronhlneqa,asulahwr@s rhgsphais, ¢nimsphor!c

hyd?&?@{c hy&rla‘o%fcijgﬁd nithE Qdd%nd 'o&‘y E: acidd!! BP&&Emple catnc fumaric,

nitrate, " phospha or an anio an organi c aci .

malsigc h neadic, f mandelicamaseqrbisceprals, surwRice, taﬂaﬁ@r ab@zonc acetic,
Xa -

e bR ool SRR oo R YEuch SR Fopabensiipronic scio

Phagrmaceulicalys atqehtabie: basex-ln¢|gd®ﬁu5ﬁbsn'fw§aly(e\wsgd@m oupatgssium) and

4
oh R RO 00 5 ARy RN 8 S rh it cxamle
alkyb reingsearytalkytamaes aod heterddyolisrasaioes.at e.  Mor e
preferably X- is chloride, bromde, trifluoroacetate

or net hanesul phonat e.
Other preferred salts according to the invention are quaternary ammonium compounds

wherein an equivalent of an anion (X-) is associated with the positive charge of the N
atom. X- may be an anion of various mineral acids such as, for example, chloride,
bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic acid such as, for
example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,

mandelate, trifluoroacetate, methanesulphonate and p-toluenesulphonate. X- is preferably
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5 As used herein, an N-oxide is formed fromthe
tertiary basic amnes or inmnes present in the
wondsowie; using a conveni ent oxi di si ng agent . PEr/EPBNE10644
conpounds of the invention gre those wherein R2
represents a pyrimdinyl or ~ pyridazinyl group which
b 0
an én'll n %Jeq?cggéh rgnﬂac{u@ﬁgéﬁgrglﬁ’n c}g For%%e ¥ul@%§e Crﬁtﬁé;?s ce%%é,gﬁaleate,
oxahwé sgecinate @rrmﬂueitoaaetgtet More metanaﬂrl}ed- isayidridaalbriognide,
. L hydr oxy, straight or
trnfl%?%%cgka&%??%gkh%ﬁ% @ﬁ/ substituted | ower al koxy, - SH,
strai ght or branched optionally substituted |ower

As L?éﬁ?ﬁe}%‘l&ﬂ IQ g(fd% |?\|§oé%§? frer(ng%\lgrﬁry b\%@?{gﬂlrﬁesgr%ﬁ@gg%éent in

the Rldleoehachsmgad:@pwuwmob(yhsrr@mmtants a_hydrogen atom or

a straight or branched, optionally 15 substituted

| ower al kyl group or R and R' toget her with the atom
Prefepedrtinaounke pf thednveatiomaiedtioseowneraindy/cepresents apyrimidinyl or

r [
pynrgé%éﬁeg l{bsv@rg 91) @%Y%Q?Bnyl gsaﬁﬁlttﬁ%? fny wag rogbrﬁge ubstituents
selautad fham 9mupmaswsyngscufb@tqgleutagmmwtralgbtt ¢rahrgmhedroptlona"y
. h j 0

oub 38 i BN PR s R of el ool S e gy, -
SH fatraighpgr bhranchad-aptiphally spibstisutag lawsr @lgylphip.nitie, rr»yanq/l N,

co%“dgéf}vﬁﬁ YNgR'Qbfﬁg) RY e}ﬁﬁ; %ocy@ﬁﬁR‘B%ﬁ%[ﬁ% MSB&R“’ each

esent's er’'a Iic or polycyclic
|nd¢p@ndemth{rr§zpregemta|@ hydragen stany oka siraigligsipranshed, antingally

subgfgpteﬁﬁaw&{a%gru ét°[‘§'9no Qn&*R”?lﬁéHe‘r itk thd AtbRT tgﬁﬂﬁﬁ{tﬁg%are

roar contaimng nitrogen i n the
attashedformraegyclichgroupet er oaryl groups being optionally
substituted by one, two or three substituents sel ected
fromthe group consisting of hal ogen atons, straight

Fur(er Bfeéled %@mp@@ﬁds%‘r@'thUseS\HIb&bintRﬂrégresbﬂW pﬁin*ﬁ&’ hy! or pyridazinyl

arodh e Fimehe peiieisputsiied T ShSoh ot Haned Ptianat gubstiuted
lowePalkthid gryus uMsHel grefeedbly l?/\ﬂ;‘prelslehgsl 4 biocop selected, frany agromidin-4-y),

2- me%vﬁpjpy@gﬁﬁyhanégﬁgag%h ) R QIE]CI}’ R') A (e))a;:llz\r ’

i ndependently represents a hydrogen atomor a straight
Als@ brdﬁérﬁﬁdcére@onmpnmdywhérym RSubsrebénts a(élther\mmoabéwtllc grmlyTyclic

netSIoRRLHBHP COMRIES antogth BB as SRS et or ¥ toRbdcic
fiveFdmbdtea @léfdﬁdé)ﬁlébfifou pnétucohiainingy eifregerad tioonmpstnasurefthé he
tion resen

et e ERPe B5Fo BRT R Pl R 4R R SRt Rehunspiugnts gelected
frori ke grgepsl c@rwﬁtlag m>|f hgogen(atm‘parmt or bnggphéd) eptiatally saysfituted

r s, being o stit € WO
owr A8 tuiieed Port s S8R anbodieREh drthial Hhn R lise I Akoroy gH
straight bﬁb@gmgcﬁéplidi&allﬁetubaintgieﬁ Im/oerlzﬂlq'nblbeluitro ogyahonaNR'R” 5CO,R’, -

Lt . X oxo ,,r ai ahi,

e iR BB E S SR Rt SRR EyreioR. R or
independently represents a hydrogen atom or a straight or branched, optionally
substituted lower alkyl group or R’ and R” together with the atom to which they are

attached form a cyclic group.
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al koxy, -SH, straight or branched optionally

substituted |lower alkylthio, nitro, cyano, - NR R',
wo 80240155 C(O) -NR R', -N(R"")C(O-R, PCT/EP2004/010644

-N(R'"")-C(ONR R', wherein Ig R' and R'' each

i ndependently represents a hydrogen atom or a strai ght

or branched, optionall. ubstituted | o al kyl group
Futlsy e drgiorPoBGs Chae TIAROD AE BP el chPte e o

moridgyelictar poiydydiiohisteroaryiadroup eprprisingl 4 nitregerv-eontaiing six-membered
ringf e Re G S Dol o GPaY Sy B e Gl rspesuostiuents
selegtealfrons tesgretip nonsistingof halogen atpys; straigher bnchekh optienally
subp ORI 5, s iaid S, Bhrosl et d duer
alkesypSH, straighit dnybranvhed optiorally stbstiestedibast bllipititic rited, egarex-
NRE BRI AR ORI N BB R p R R ana R
eachy’rg&ef:mgde;ﬂy cepresdntsia gkmdkogen guslarm{m_raiggpto'r bramkhed, optionally
stituted | ower abkoxyp.: st r.ai r. br.anc
suc§i1iRbb Pyl S85P oL ReBPY BiudatBnel Wi oroft el R are
attacRl fafm a-dgERRIroup.C(O)-NR R', - N(R"')C(O-R,
-N(R"")-C(ONRR', wherein R, R' and R'' each

i ndependently represents 20 a hydrogen atomor a
It issvemnohd pefertrdathatie the cgmbpaunds bfjthe phasent nvetiondieepresents a

T
quirgdling,| napbﬂw_riqﬁng,f;&rid?d-%%ﬁ)egﬂei, ﬁmarRBnc@l ’Eh.icmpleee akdf hhempntiheally
oo B PR, A B sl b P
halqgeniatome -straightHr waechedl bptohalBbsibstitntecdowemalkyl yhydroxy, oxo,

st et Pl s ebu SR REh P S ES et
optiopaliymuatitityted Udvestriakyttkid, hitroveayaad, KNR'RGx 60,8t FR(QINR'BY, -
NEDERER: R EEARIRE oBPEhat 1 " & e ubRBenasnty represents
a hydrigdrt dtorm cauradstajgh or lnaoches], o®nityr wbptimtmlawwalm group or R’
andfFPIGGFREL P R 7 RS 4E AfbLiaE Shp Ry ERpbas | O

oEti onal 'y substituted by aI substituent selected from

tn [ o . : -
in a5l e B SleRh iRl s R R Epoug hlsthl, fbyriane.
pyris}im{(im‘,g:lytid@nebrimquhneme, apinolirea haghtyrisire anet rydidingvi{it H)-one, all of

X r [

tneff skl RYPARASH £ ApARGCHE o1 0RL BB TR EAE SN nalogen
atomETstiaRMD 04 brahOitety opticdhaly Blllbstitmdeloweeal_byladvioy _smght or branched,
opti{gﬁ@[y?ﬁ%ﬁ?thﬁtg_@ I@JP(%%@(_O%@{ ﬁ%@g 9{ Iﬁrgﬁ%tfe'éi?ciﬁti’gﬁﬂwéugéﬂﬁéa ¥Awer
alkythivedridydypyo gebiups 3- yl ,  pyrazi n- 2-yl

5-cyano-pyridin-3-yl, 1- oxidopyrimdin-5-yl,
2- (et hyl t hi o) pyrimdin-4-yl,

" Mog-freferabyy BXseppasentsi ngrdup seleéted fromithé group consisting of pyridine and

di_hy. i di, Nz 3- 1. 6 3 idin- 8-
orlgBIABH4 S ok opube By ABBHEBeWer st rom e
group consisting of halogen atoms, straight or branched, optionally substituted lower alkyl,

o0x0, straight or branched, optionally substituted lower alkoxy, straight or branched
optionally substituted lower alkylthio and cyano groups.
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5 nmet hoxypyridin-3-yl, pyridin-2-yl,
6-fl uoropyridin-3-yl, 4-nethylpyridin-3-yl and

w@yoosdamsfn-4- yl. Still nore preferably R3 repPe€BEP1094/610644
grup selected from pyr| din-3yl, 6-nethoxypyridin-
3-yl, pyridin-2-yl, fluoropyrldln 3-yl,

rese group sel ect
yl, ﬁﬁm‘@ﬂbokvpyfﬂdma’iwlzBymethvlwralmr%yypyrazunr%wr -tparp-gyridin-3-yl, 1-

oxmtoIB&r‘;r‘rﬁld% g4 lyr Fq}ffe'tﬁ:yltﬁlo i 4y @ ef/fz Sct)%/gﬂlﬂdm -3- gl %oxo -1,6-

em op tlon

dlhmn@yrlﬂmé yir 1,6mapbthylitintg- yluemtmoye14esdanqlln&wlt meﬂdg\-wbﬁi

I INE: -
metﬁS%g ‘w@%l %Jé@ﬁ%’ I€6- flﬁfn% ridin- |§ yqi &th&@gné%% Eﬁg Kndazun -4
yl. S:tm naeramegferbly Ramapmsamtsya asubselected érqml RWEN- %vlkwthoxypyndm

h | |
3- yIerl rdn‘?% 'S/F”GQ,?JB %’nmé%o{f%pﬁ&dﬁﬂ’alﬂ_d C&%H%hﬁ%; Q%h Cl_i,\{\/f%r
MR )C(O) RONR). CONR R, 15 wherein R, R

Moﬁ:}ﬁjefg eﬂ“fﬁdré@?\f){;ﬁ‘g h éleEt%Hrfr%ﬁ?m y?‘é{?’%ﬁ'@%%ragt?\w thien-

a st opti onal y sti't
2-yl| tngsr3-4l Rmdugzdu pyading-yl and pRidin-Goyb athek thamt aptiopally substituted

by 5n% }Wbﬁﬁre%%lﬁsl%@nt?%l@&@@ q’oﬁﬂh@"g?o%yc%lnb@tlr‘ib; SH2og¥R afoms,

er ab represents a grou | ected Trom

stra;gh@nylpranmgdanptprylly suhg;ﬂ@lﬁgctgloypr aI[()ﬁ, tyiqiroz(yyqstra@mor Branched,
opt.bhags%&t;t&ea'kfvversamy SHf Saigt orﬁrhnfaﬁé@e&fbnanpmbsﬁu&éd lower

resents aF?rou sel ect ed ro

alkyﬂtbpanltrg SMGNOZGNR R e-ﬁlchyl -CEANRR| tMRoPHENR . AHB " hBE@INR'R”,
wheﬁ’%@ lfgrlﬁ‘bi\ﬁ/d RelBEh ﬁ%egéﬁ’({@nklgﬁéﬂ?&ténis‘% ﬁﬁir&é’érﬁ&lo% dfla stl%'qul\t or

stituted thien refered co ounds of

bravmr@demtlonauyewbﬁwnteérlewwrﬁﬂ% giReroE Rname Ry éqgeéseéwt@ tlap atom to
whig {Heg‘ Fie% ?&'Acheg f 4 Egﬁ:(?]b gb@upgf(/leltéopr%'réﬁ‘y RaVeHP@sents a group
nal Ty su i

optl stitu one, two or hr ee

selestaskiror phemyd, fumnedyleturan-aim, grend-vk ghof &\pmq@ot@ﬂalwaat@g@med by
an Il?ag ?rh ?f.m& %rleWﬁen‘épres%Hfs' @&@h}))ﬁelé&gg?ﬂoﬁ“ﬁ% 2-yl,

rox strail h br anched optlona

y
thlegtaaxdtalnti@r ronr@m@ranmmwefersbly 5§lePE§F’g§M“ whsupstititer deran-2-y!
dqﬁ.IE tuted lower alkylthio, nitro, cyano,
hgﬁﬁ’utb%é’r%&qu NR R' N(XF/{'")C(O)-R” , Y
-N(R"")-C(ONR R', wherein R’ R' and R'' each
P ht
PreldeF DR b1 f“?ﬁ%%na ‘W%%"i%%é??’?‘ﬁt“@’s%&@ﬁ@ﬁg
pyrigriding oopywazwm rRUP wHigB Ry bespRtignallyesubsiHieddyaec o or three
subsftB¥nta’s Qlect%Btft%ﬁhgr@uE%Bﬁ@lﬁm Whél@g&{ Sekhs, a—t)’aﬂgrﬂ@rlbya}ncﬁ?d

represents a non eroary roup of

optipnalbl)subwtzdowwd}wsmmw Etraghhpobresched. optignally substituted
|oere I%)&t ustﬁe &&Hpop&aﬁ&{e@ﬂpﬂor‘dllb%hbéﬁut@@IoWé‘i' 'aﬁk?ﬁ% Yhitro, cyano,

one hree 5 substituent

—N%BI eSQRR  FEENRKRIp-NRE)GQ D BERS)-SIOMR' BT, Vﬂ@l“@i@@n R and
R” %ta%de iﬁcﬁ%hgxﬂ?;e Pdsenly fRFESEN é?@r'h'o‘?B@tr’a)@h?éﬁp&bhéﬂgdegptlonally

["lower a rox¥% oxo, Stralg or branch
é

sub@btuteddqwryalm BEuPtaiReand Bidagether wty the gjom t@twfmfgwtey are

gbl y substituted |ower alkylthio,
aua%hé@rg?ﬁga%heeﬁ 8bl Y, R e MR

-N(R"" )C(O) R, -N(R" )-C(O)NR'R", wher ei n
Typically, R? represents a monocyclic heteroaryl group of formula (l1a):

Sti||g?(5e$galr?%?%%!’yi Iﬁ r@Pr%s%ts%ﬁﬂow éélé@é& Rof: 1%x1dc&4?fl&m -3-yl, pyrimidin-5-



R, R and R'' each independently represents a
hydrogen atom or a straight or branched, 10 optionally
wagadnsioudiss ed | ower al kyl group or R and R' t OBET/BR2004/010644
with the atomto which they gare attached forma
cyclic group and wherein R3 Tepresents a pyridine
group optionally substit Lﬁed by one, two or three
substituents sel ected fg«dm dup consi sting of hal ogen
atons, straight or bran hed, optionally substituted
| ower al kyl, hydroxy, o rai ght or branched,
optionally substituted | ower al koxy, -SH, straight or
branched optionally 15 subgita)t uted | ower al kylthi o,
nitro, cyano, -NRR', -C®R, -C(O-NR R",
-N(R'"")C(O-R, - NNR")-CCONR R', wherein R, R' and
the Reteraeay lyroupdefdemnddantilay beieg vptarally sabdtiydedbe one, dvoor three

w18 A A0 AN BB 0, G

bramdhiedhoptivesllyasubsttutesidbveel dliof, rhydroxy,cdxoc stgaightppr bedhched, optionally
ol 85 S HEH BBl B RUGRF Ayl i

nitrqn;ayiamkaz—iNWR’I; gEOUR', vE(C)INRIRY, -N(d_?’b)ﬂ(@lb}RaI-Nﬁ“s)_ttb(ﬂ)NR(R’eWherein
R, R afly R B o Do P erEp LPBoe oS, 4 L or rpenes.

optinhalyesiubstR2ted dgwersattyt groap ouR5arzsRT together pith the atom-td which they
it d ' i N-4-a4 [ . 25 . .
are B REPRH YAy BHARER S5 rea s Bt oove optonany

subktitutedtbyameaivwe drilee subgitegnts sdectepfremeamowp cansptiogipf halogen

sty a3 of BB Phoanah RERII pukt SR i BB, st o

braimered gepticanibnsubRRtutesijowsraaitaxy a-Sbly istraighii erydrarmhed optionally

' [ Y. u ' nayebe, I oRad| bsy it

sun LT i h Rirk Bl IRy oo R, EEIRRI R I e
N(R3)-CGH{OYR R whereou, RhdndRErezich iR pesderdly eepreserts aimydriogen

K PR ; i _ eyt O ' ne.,
atoff STATh BT abrafhed phieafl sy R IGLCR ordl drFEShER
togethen withthe 2¢dm k) wbick thegl dre eftachiekd domoa cyaing@rdup.

substituted by a substituent selected fromthe group

consi sting of halogen atonms, straight or branched,
Furthet prefeatd yorspgtdstafithedpresamt invantior gre thase veterein qifrepesents a

o RSB 0 ORI B SRR A48 o
brafehed cipbohallp tsubstdaltey Imebstkylltr_ljm gobupoMest praﬂ_ekryd targ theaohpound
e I R e

grogw.e the conpounds wherein Rl represents a group

sel ected from unsubstituted furan-2-yl and

unsubstituted thien-2-yl, R2 represents an
Particsartysireferscecbmpopndsrotihe plesght ioverdion @nss those iwhatedtiR' represents

= o SRR et D8 FYBE S L) AL 25 P optonaly
substtotgdibycn redogenuatoro] RTrepresenth arpyrimitiime onpyfidazinyl group which
may be optionally substituted by a straight or branched optionally substituted lower
alkylthio group and wherein R® is selected from the group consisting of pyridine,
pyrimidine, pyridazine, isoquinoline, quinoline, naphthyridine and pyridine-2(1H)-one, all of
them optionally substituted by a substituent selected from the group consisting of halogen

atoms, straight or branched, optionally substituted lower alkyl, oxo, straight or branched,
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pyridine-2(1 H-one, all of themoptionally
substituted by a substituent selected fromthe 10
w@e@ap4aensi sting of hal ogen atons, straight OPCT/EP2004/010644
branched, optionally substitgted |ower alkyl, oxo,
strai ght or branched, optionally substituted |ower
. | r .
optlﬁhﬁ@/)@ﬁ Ftﬁ&{e@ﬁ%@raaﬁ{ xgyan g?ro %r%@éﬂggr@ekﬁa@%ﬁﬁﬁt&féﬁ?&Ner
alkxﬂh@rardmaw gedupy as awel @p theil phasmacautially accentrdiesalts gnd N-
egrtl cul ar individual conmpounds of the invention
cl ude:
-(2-furyl)-Npyridin-3-yl-4,5 -bipyrimdin-2'-am ne
11 adads [ )z S n
St|llﬂf'r_1%r,@_%g§#|;ég Qrzh‘ié( %ﬁ?ﬁu@ﬁ?%ﬂg(eﬁﬂ% dreﬁrééle)'nfsda group sQ¥Etel rEin
unsgbstititag furan-dryth and uagdbstituted thien-2-yl, R? represents an unsubstituted

pyn@Hu& 4&)! Hpéﬁ’gxédb% fifdtedr ﬁé}n)ia% n-a(fahdiblif'R® is selected from the group

congistiri of pyridine, nyr(imldrret pyridegine dbeawdnging - gHimpling; naphthyriding and
pyrlﬂﬁ ﬁfﬂéﬁ@ne all of Tem %ptlonal ly sulbstltutgd bgla surblstrl;c]uent selzecteacli r;]ronge the
group cqrsusmng of b@h@ﬁwatpmm sgiwgl"tﬂ phb@nwedat ostlormll)owbaﬁmmedwlower alkyl,

ox r branched, optionally substituted lower alkoxy, straight or branched
% é‘ gﬁo uorno ?1 pl? yf ?mxypyrlldXy 3- ?I) 4, 5" - bi

opﬂynal\yls@lbwtgtedéqawef@Ikylthlo and cyano groups as well as their pharmaceuPcally
acc%ptaﬁl% aHE ¥ha NI%)&&Snet hoxypyr| di n- 3-yl)-2-(nethyl thio)-
bi pyrimdin-2'- ne 25
- (3-fluorophenyl) - 2- (methylth| 0) - N-pyridi n-3-yl -

Parﬂéﬂ(%ﬁlﬁdl\% I%o%po@ﬁﬂ azmwe mver?tlon lr;Jc)llLIl‘dledl h-3-yl pyrimidi n- 2

4'-(2-fuy ) &- pyrldln 3 yl- 3/5 -bipyrimidin-2’-amine
- BT ALY AaR SRR i idnd e - Bi pyr i mi di n-
4'-(Zfury >N puriginy2-M-4 O rhipiranigin 2 -eming 5' - bi pyri ni di n-2' -anin

din-3-yl)-4'-(2-furyl)-4,5"-bipyrimidin-2'-
N(@fluorop¥rl Ir;/3)y) é Ur%) |p{/nm| n- am;/rl\e) 4,5 -bi pyrim di

4' (ertgyl) Aridriaethglpyridin-3- yI) 4 5' blpynmldln 2 -amine

N-pﬁ}rédlﬁ %rgl Yr. Wne)n-i\" I(ﬁ? |H’iW2* ?Hgghleﬁ g' g/l 445 - bi pyrimdin

4'- (g-flu@’pplyenyﬁrlﬂ-pmmcgn-saﬂm blpynmldm -2'-aminé
4- @;@.%Préér?ynfrw(e/ hetitbxpyrRinky-yh- silbpyRmidi-beghing} ni cot i no
4'- (eruryl)zl\lr@r'petjwowpo/t!diaﬁﬂbﬁmewmiw-‘tﬁ';niewimi@'n-ﬂb?m’nei m di

(8 -2- thlth -N-pyridin-3-yl-4,5'-bi idin-2'-amine
4 ( TI roBﬁ%rﬂ'ﬁ% (me |o) R{/rll in- 3) pyrllmraTln Zamine,

P @pvnc?%zm ﬁyENpamiln@ “ydyrimidin-2-amine
4Ol B ADATEAR Rl -Gl 2 bendeir vl ) - 4. 8 - bl pyr

55 PCT/ EP2004/ 010644 -11
4'-(BfYryN-py2infidipya-yl-44 " Hipysmiin-2ranging- 2' -yl ] ani no} pyri di n-
IN-@C -3-yl)-4,5"-bi idin-2'-
4- (%(‘Jrrl;w@r}ﬁ? hO)I(\)Lpf”dm y)h rleg:rrH 5 ylamme - bi pyrim din-
4'-(2-furgh M- methyIpyndm -3- yI)-4 5'- blpynmldm 2' -amine

4'-(?.;%&?-#.&& in-2N1lasgislApldimz 4mythe 4. 5' - bi pyri ni din-2' -am

5-{[42(facyP vk §1bjryRimidinRoYlaminnlyicotinositdlgi pyr i ni di n- 2' - ami ne
' _ ' 2'-

4 (5 furzlléN (1 OyXl%OpKl_lmldm -5-yl)- 435 {;)lpyrlmlsdm 2. aanIrnlem di n-2' - ani ne

4' (2-fury|) N-[2- (methylthlo;/pyrlmldm-4 -yl]-4,5'-bipyrimidin-2'-amine

N-[6-(benzyloxy)pyridin-3-yl]-4'-(2-furyl)-4,5'-bipyrimidin-2'-amine

OXi
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4'-(3-furyl)-Npyrimdin-5-yl-4,5 -bipyrimdin-2'-amn
e
woOk@gniorssli n-5-yl -4' - (2-thienyl)-4,5"-bi pyri m BCTER2008M0644
ine N (1
- oxi dopyri di n-3-yl) -4 - (2-tHi'ényl ) -4, 5 - bi pyri ni di n-2'

-amgine . , .
5‘{[6?(81%%5‘2? iyrimiding2s VAP iIdin-20 -9 hi anyi ) pyri mi di n
4'-(2-2ur91|D‘F¥\hE6;1@phthyridin-8-yl-_4,5'-bipy||'im}$n-2'-aminz_ - ;
v A= (2 furyl).-5- pyri i n-A4-yl - yrimdin-5- rimdin
s bbb At e b v, o ¢ TP
4'-(@-:fur(/|2-l\ﬁ-quirydlDw-B\Mp&ﬁ'Hﬁbyninﬁdiy-lZ'-émi_nﬁ' - bi pyrim din-2'-am ne
4--(§1fqrg|§-' s “y{rﬁ%ﬁ'}t—ég'}@ﬁrhO.Z:‘%%V-Ehﬂ{e”' 3-yl)-4,
4'-(BHufreh-N-pyoinoqhivi+Si-gli4ns' Dipytinidin-2t@nihar yl ) - 4, 5" - bi pyri m di n
-2' -anmne,, . e
N-oR P By R4 423 ey -4 - RiRyrimidin-2,8ming o i i di - 2 - ani ne
N-(#okidebyuicin-3-yB-4p{2-ihitayl)d- H-bipyFilNidiny2alnine 3- y| pyri mi di n- 2
- am.ne . . - .
5‘p&“‘0[5]6@I‘%‘M‘f’§/’1pﬂ"i@'(31¥"c‘>‘>'<‘1238'69¥'?péf [MIAN-G13MI%e 5 _ bi pyri mi di n-
4-(2fur@dnb-peridazin-4-yl-N-pyrimidin-5-ylpyrimidin-2-amine
4'-(2-furyl)-Npyrimdin-5-yl-4,5 -bipyrimdin-2'-amn

e 20 5-{[4"-(2-furyl)-4,
Of &litstbnglipg interdstrar@’ - yl ] am no} pyridin-2(1 H)-one

 AC i,ng.t [AVTS . . f the present
4@h@&hﬁl’gﬂ?é'ﬁ'g%'gu%n%@gﬂdgg%égrngpgforrrulg (IS) are
4'-(2rfapydre-@B-metrooypyriding3-a) Ao bipyrindidir-2famimal a (1 X) where

r iznpef or.a. def | with a conpound
N-(%lu?rgg%ﬁné@-(yﬁrﬁ)?z-m&g,SQQSY@’HQ 'g'g' 'gbpéri?%before def i ned
N-p26idias3eyl-4' -trerhzdy g SRbipymalier2abimnebr om ne, i odi ne or

| ar Lne, . -~ ) _(I'11) The
4’@@9@*’%’8%"'(?332 ﬁcéélpkr— N@%r@ﬁ#—ﬂ@%dlﬁ hzéér?gfel adi um and/ or
4'-(2-prpipN-dadxidopyedin geyies, S-bipwintidid2'-adinef or t he aryl ati on
) ' . (f.ar. r.ef ar .see. Yipn, J. et al. Og.
@y OB EhR SRR e, 3 5T Y L
5-{[AR2-fQtyb i, 5' Bipyrim2d0-2,-yiJedaino}pywRiln-2(1\WDope 05/ 040155
PCT/ EP2004/ 010644 -12 The internedi ate conmpounds of

formula (1 X) can be prepared by reaction of a
Acaoating tpofutthagfeatunanbthe pdesentiavantien (o paunds of genesal égula (1)

are?q?%%‘f‘%fﬁy (csﬂlylﬂgW%d%f Rrhuld (|\5() N¥fe B bnd'i 2read
hereinbefore defined with a compound of formula (Ill) where R? is as hereinbefore defined
and X is halogen, preferably bromine, iodine or chlorine.

1

R N NH

\\( 2
RLN R3/X
(IX) (i

The reaction is carried out using the palladium and/or copper catalyzed general methods
for the arylation of amines (for references see Yin, J. et al. Org. Lett. 2002, 4(20), 3481
and Buchwald S. L. et al. J. Am. Chem. Soc. 2002, 124, 7421).
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N+ X RL NH2 RLN, 'l N z (IX) 5 First the
conpound of formula (1V) is reacted in neat

walzovsloass or mam de di al kyl acetal of formul a $04/EP2004/010644
(preferably dinmethyl acetal) 4t roomtenperature. Then
the correspondi ng dinmethyl am no propenone derivative

f . f ; | L ' ryp.of a
Teghjep b |elbompolnig B Rmia ) 8476 BlepBrdy el dr
cormgsganding etbhreng derpyatiMegi\glin ¢ two ptepaseaysrsei ¢ sol vent,

such ag N Nei et hyl for mani de, ¢ oxage, acetone or

tetrahydrgfuran, ORt@®B 10 presehce”of a base, such as
pot assi umjcar bbnag_p)éaﬁﬁeat a tenpgrat from15C to
110C tesyiel d the conmpound of fer N"&& The

i ntermedi ate con‘pourzﬂs of formuld (1V) can be prepared

by reactMdn of a methyl substitut d¥Dhet er oar omati c

ring (X) with and aromatic or heteroaromatic

carboxylic acid 15 ester (preferably| fbbhyl-Nt et hyl

ester) (XI) as shown in the schenme bel ow |Rl-"~-QVQ}y R

(X) The reaction is carried out in an org&ii*cxsol vent,

preferably a polar aprotic solvent such as 20

tetrahydrofuran, in the presence of a base such as

l'i thium bis(trinethylsilyl)anR Ne_afNHa  tenperature

from-70C to 50C to yield the coppound of fornula

(1'V). WD 2005/ 040155 PCT/ EPZICé) B44 -13

Al ternatively, conpounds of general fornula (1) can be
prepared by condensation of the c@?f)respondi ng

di nmet hyl am no propenone derivative of fornmula (V)
~With substituted guanidi nes of qener al formul a ,SVI 1)
First $he @mqumgj wEfosmHla{Bs) igreacisrhin neg Rinethylfprmamide dialkyl acetal of

formula (V) (preferably dimethylacetal) at room temperature. Then the corresponding
dimethylamino propenone derivative of formula (V1) reacts with guanidine in the form of a
salt (VIl), e.g. hydrohalide or carbonate, in an organic solvent, preferably a polar aprotic
solvent, such as N,N-dimethylformamide, dioxane, acetone or tetrahydrofuran, in the
presence of a base, such as potassium carbonate, and at a temperature from 15°C to

110°C to yield the compound of formula (IX).

The intermediate compounds of formula (IV) can be prepared by reaction of a methyl
substituted heteroaromatic ring (X) with and aromatic or heteroaromatic carboxylic acid
ester (preferably methyl or ethyl ester) (X!) as shown in the scheme below.

R,~__0 Ring©
2 O—R' R2
(X) (X1) (IV)
The reaction is carried out in an organic solvent, preferably a polar aprotic solvent such as

tetrahydrofuran, in the presence of a base such as lithium bis(trimethylsilyl)amide and at a
temperature from -70°C to 50°C to yield the compound of formula (V).
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R NMe2 R2 N+ X (MII1) RNNH_R3 ---~1 i Il \'N
5 (VM) (1) @uanidines of general fornula (VIIl1) are
w@e@pasEds usi ng met hods known per se (for exar@l/EPBe€010644
Barber, C.G et al. Bioorg. MMed. Chem Lett. 2002, 12,
181-184). 10 Wen the groups R1 to R3 are suscepti bl e
nd|t|

Arergat PR B rGR Lo et Rl (e B bsb 4D Rlsshdrsgiin of e
Corwsmoﬁ@ dim@trwmmesropehbm deriviaties offornues Hd3witla sulistituted

oot 8§t Fin@ oyt bt SV 0T et ona

groups and finally elimnate protecting groups. 15 The
pyri m din-2-amne derivatiyps of forrmula (1) can be
converted by net hodsykpownpnper se into

phar maceutical |y accebtafl’e saPts or N oxi des.

Pref$q ed @alts are acid EﬁdlLlonnuyalts obt ai nalpl e by
treat menf with organi c ol néﬁganlc acR ~R
fumari c, tarQﬂwéc succini ¢ _or _nhyudrochl orfi'c gﬁ?d. 3
Al so fim 2am ne derivatives of for apNl) in
which? there is the presence of an aciBy¥CT group nay be
converte@liynto pharmacol ogically 20 acceptaQ|e salts
by reaction with an alkali netal hydroxide or an
organi c base such as sodi um or potassium hydroxi de.

GuJrh&%né”&‘?{;;dgn ﬁl{la (Wﬂ' %ﬂe??e;ﬁé?é& §S|§ n{eﬂ{d@@ng\ﬁbf pBEse ﬁfor

Interc sui t macetlcaly acceta
exagtnlthees Bar ﬁs %@. elcal p@@@rssyéd Charoielipd90% g2, 181-164
Adenosine 1 receptor subtype conpetition radioli gand

bi ndi ng assay CHO K1 cel | s expressi ng human
Whee thengroupmBR' 8 R ase spsenpiiblade ehgiuieelifaatignfungps the conditions of the

heréHBé’f%Fer r&&?br%bé%‘ges ofF 9fe |H@dﬁ?{5&ﬁ‘|ﬁﬁe \the&?(ﬁ Bch@&aesCﬁ{elrﬁatlve

were co cted fromtissue culture | at es usi ng
progesgses san gp@q:adlly @gru@g@pmlgd;smg onganipsyRihete chemistry methods to, for

ag%@%%%t%h&i%ng r&&fs én-ﬁrflnﬁi\%’gmﬁ&ejp'ﬁotﬂ'&ﬂ "gbrguﬁs MyCl 2

eni zed, and
centrifuged WO 2005/ 040155 PCT/ EP2004/ 010644 - 14 at

Thétdrifi8in®- érgfne%@n%tﬂ/% %F‘forr%‘ls () ean bé cBRverRl byt mMRSds known per
resuspen e he sanme buffer and
se into pharmaceutically acceptable salts or N-oxides. Preferred salts are acid addition
salts obtainable by treatment with organic or inorganic acids such as fumaric, tartaric,
succinic or hydrochloric acid. Also pyrimidin-2-amine derivatives of formula (1) in which
there is the presence of an acidic group may be converted into pharmacologically
acceptable salts by reaction with an alkali metal hydroxide or an organic base such as
sodium or potassium hydroxide. The acid or alkali addition salts so formed may be
interchanged with suitable pharmaceutically acceptable counter ions using processes

known per se.

Adenosine 1 receptor subtype competition radioligand binding assay

CHO-K1 cells expressing human recombinant A, receptors were purchased from
Euroscreen (Belgium). For membrane preparation, cells were collected from tissue culture
plates using a cell scraper, resuspended in 10-15 m! of homogenization buffer (Tris-HCI
15 mM pH 7.5, MgCl, 2 mM, EDTA 0.3 mM, EGTA 1 mM), homogenized, and centrifuged
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centrifuged again for 25 mnutes. Finally, the pellet
was resuspended in 500 .tl of storage buffer

W@ Toosm4HSd 7.5 MM pH 7.5, Mg 2 12.5 nM EDTA PCBEPI4/010644
EGTA 1 nM sucrose 250 nM_qyhere the total protein
content was determ ned. 5 Con'petltl on assays were

at szaddo agf%{ ?gtrr]néﬁ&géj bl"’h%/l F%‘_ﬁr@l%&g&v%a\lﬁgﬁ g?{?@ gwsthe same buffer and

certtraidgel:l agpemthr 20 dnid@ed/ Farially nthepelldt ecs DETRKe hdeghin $00iphofstorage

ff@ar
sk e 5] T 8. o 25 EOTRRET AP EEt ey o
250 mM) Whereathe 28t@! pretimptadentavas detdrineredd and washed 4
times 10 with 250 | of buffer (Hepes 20 nM pH 7.4,
NaCl 100 MM Mg 2 10 mM using plates (MIlipore
CovpetitnpiEs yspweare ratriedtoatintalsatihd 161.4. of iAg-nmibrane prepheations, 2

M RTRSREC PhneFor hesraipan HSts Wi &F HDaealspRire oK Tand. in

totdNOBlumeREa D hPoftBuﬁél* @-&p\é@QOhﬂ\ﬁbﬂW MS\Ua’tﬂ 100 nM/IRv/IE’CNOHVI 2
Adenosi ne 2A receptor sué)\gge conpetition radiolig

U/ jadgnesip a@,@wammm ak2 aES‘Pl?ﬁéNeé%I fitererhangd M@SE%C! Mmes
wnr%f?djblyofbbﬁéﬁh%sé@ﬁ'o Wi Bt NadTRB0 wq@mn Q@EneM%g plates

recep For menbrane prep aratlon
(Mllbmrbémfé@Nthiﬁhpreismtadm 15 mlrpirai’f&ul ofi thiengpree lpwffer. Samples

werR HolR B B4R BHESE et AENT o A AIRAE PASPACRELRY L . Nor
specHinbirdingoest tetted.u8PQ 19. uM R-PIAO m n at 4C. The

super natant was then recovered and centrifuged at
50.000 g for 1 h. at 4C. Finally, the pellet was

Addrsing PandesbtbnsubdipeTdthpetitiorstadiohgendbiddied agsbyi s- HCl 50
mM pH 7.4) where the total protein content was
determ ned. 25 Conpetition assays were carried out

MemBeanes tefg) pﬁsppregi fegm Hat&deagbwagne&n?fécmyvg&rﬂwe gZ:MBAl&BJ'&\binant
Tocri s and .50 M of, u el |.e

A FREEPI% 85| W‘@'Hﬁr “eupﬁeqpé l?(‘a?e"sx‘/‘fﬂf%ﬁ?é'%gd 6’6’}'3%‘? %ty Hates

usigla cél-€drae?, d&bo&ﬁeﬁdéd inEfOIFS i hddhoddriidaliod Bufiéd (TAs-HOME mMm,

BTCITRAE TS DM O T e

supekatant vs(a'Erth@choﬁé?ed/bndHcgntﬂfug&Da'bﬂsolOOU\@ fovg @. 2t 4. AJally, the

pellEuRg resurterasg {004 R ane ot e HCLER BFE A ZEf inere he

totérgwaéuﬁdohtéhngaé&bteﬂmuﬂéd LSC Universol (ICN) in a Wallac
450 M crobeta counter. Non specific binding was

test ed using 50 p. M NECA. WD 2005/ 040155
COREJﬁt%ﬁ%Q%sQ’J&é%émea%uMem.hg% p%E’bfrA@EﬁMraﬁ?ééthﬂﬁ[c‘H]

onpetition radioligand bi ndi hg assay nbr anes
ZM%ﬁ%e@IO«tﬂS@ﬁs FEligiggnd end §0 uMgfsniabetad Z\M?M 385digand.naatotal

vo|%gn§g%(ﬁfﬁ Bl fer (RHISEIARE }ar o, FRSERY Y Br{/lgbﬁgbfg\n,g 2 Uil

i'on assays were ‘ca i ncuba
adenosin deaminase) for 30 minutes at 25°C. Samples were then filtered and washed 4

times with 250 pl of buffer (TrisHCI 50 uM pH 7.4, EDTA 1 mM, MgCl, 10 mM) using
plates (Millipore MAFCNOB50) preincubated for 15 min. in 250 ul of the same buffer.
Samples were counted using 30 ul of LSC Universol (ICN) in a Wallac 1450 Microbeta

~ counter. Non specific binding was tested using 50 uM NECA.
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5 of A2B-nmenbranes, 35 nM [ 3H]-DPCPX (Amershan) as
radi ol i gand and 400 M of unl abelled DPCPX |igand, in
wa@2dospalis/ol une of 100 Al of buffer (Tris-HC BOr/RMopiD10644
6.5, M2 10 MM EDTAerI\/J| benzam dine 0.1 nM 2
U'n adenosi ne deam nase) for 30 m nutes at 25C.
of buffer

I ttered 4t .

I\/AFBI\I(BO) prei ncubat ed for 15 m n. | n 250 Al of the
0 LSC
N vnee:ssdo V%{’%Rﬁn ina %”ﬁgﬁsﬁ%g Wﬁﬁé?%%"ﬁ%a%ggﬂ??? h fras Were
purfdgasemfemn R;cebtbnﬁlolm@ymanpambadssmﬁsw@réeﬂmpg’lohfﬁﬁéubatmg 18 ug
Adenosj ne e e conpetition radioljgan
of BB T AR 45 198 KRBT iaes ey s loA R AR M of
unI@BéIIe‘éI W@Pﬂ(]ﬁgér{cﬁﬂ% &%I%IuWIetJf 100§ BM'[RI%r (ﬁféqrmﬂmm pH 6.5,

rec{c\e}gt or_. nbr ane pr epar at i on,

Mg&hzl 1ewMe&D, ﬁohmM s%%l@amﬂ'fi!wé a2 béml a&@nﬁ@jn%de@mnase) for 30
muﬁﬁé@é’t%"cf §§M%§%€é’mtéﬁe&@n&és WIthQ%ORA BPSIRHRK FPrIg, LGB 81 50 mM pH

buffer (Tris onobgeni ze
6.5 @sing ipfatefediidipore. M)@‘EB@OBE%prel@umwd fart154|@|n Ph250 pl of the same

up h [ v d cen u
ol BB Py B P SO U TR R 8 B Blgg 40
Midreisets peintted Non spe€ifiGbiading wasséswcagan@uom aM ME@AS HCI
50 nM pH 7.4) where the total protelin content was
determ ned. Conpetition assays were carried out

Adéemgsingad retgptbp Sulstysd copdiition raaidigandBindilvg [agsfly NECA
(Amersham as radioligand and 50 M of unl abel | ed NECA
ligand, in a total volume 25 of 100 | of buffer

Me(ribrarseshii@re %nﬁkécpﬂrbrﬂ Hela 84)€lstably travisfdotetiwith il hughadd/retombinant
f.or 3, hours wer e

ad 25C. |
Ao FRCEPER dT ITAS RICERIaYSh RIS et alerted FoamepRruisgs higfes
usipdia et scrapem gasplsﬁérﬂéd(rl\/ﬂ ¢-hb mbeh&%@mmeb. buffer (Tris-HCI 5 mM,
e sane

=oBATT ) oo Srorgestt o0 res i B The

sup(drt@‘bntl\nnasaher\’\bédoa@redléﬁﬂ chtﬂfu@bebﬁS@ 00§ &6r.1 MG 4°C. Flnally, the

pelRRberiapoar It 3P Elarfasase Biter b Clat ol g 7empere

theabtapyrolene canomwasatetéitiingded out using CHO K1
transfected with human reconbi nant A2B receptor and a

commercial EIA kit (Amersahm RPN225). Cells were
CofpettRsh ds8apbwivel dard@ ot He(194 R Q@O%Tdf W’Mr@ﬁ@@% nMLLH-

[ates at 10.000 cells/well. After h, plates were
NEGAdAatergam)@s radieligangiandbg:M @h@la@ledj hIEG,eaI@andnrn\aetqtal volume

I
of et B butllch 35,81 S PATBAY. 4 Mok Sl b ) nlt 2 wimi adenosine
deamaishse)dor Rodurpae2s°C3Salpleamera fitagd Aitintes withr 250ad debluffen (Tris-
I f ncubatl on edi u
Hof RO ey hapthadeh g s ateRond dtiRetfr 15 mindp 250
ul df the' esmadbaffdri Barhples neentdumtddousing 3ALA VLT it s@ll (FONGSn a
WaY\Ec ?450nl\91|lépoabte?a cc];unrter Non specific binding was tested using 100 uM of R-PIA.

Adenosine 2B receptor subtype functional cellular cAMP assay

The assay was carried out using CHO-K1 transfected with human recombinant A
receptor and a commercial EIA kit (Amersahm, RPN225). Cells were seeded in 96 well
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anot her 15 mnutes at 37C. After incubation, nedium

was renoved fromall wells, 200 | of lysis buffer
w@e@aotitse 1 B from Amersham RPN225) wer e addeBCT/BPINN4/010644

the plates were incubated 10.m nutes at room

tenperature with slight agitation. After lysis, 100 |

oo e R 4 ASTOREL 52 SLE PR, meo

wa@@éfﬁ’ow ami ak vellswdedirised twiee with 160 anef mmapbramauuwempes 25
coupl ed cAMP wa

' t f 2 h at xj das
i HER TR, AliardvaBnBo,R dineam e b g T GporSih tere adescn 100
of it @datidn Wesdturh Nevdl thephed verk inBRbatet Fér 1508inutedfat BRfd NECA was
washi ng buffer, Amersham RPN225) . After washing 50

thqg‘ a5ideq) i rsacn adiakspnsenteation pé %PMoﬁﬁ@dh? alaterﬁé/vwsum@bawe for
an&th@r 1S M@‘?%'Aﬁéﬂﬁ%ﬁé’t Jnohealumé? f urJ\@@'ﬂom all | wells, 200

nperature. Finall aci d
of kx&s Suigideadctive &8 ﬁsntﬁcmerrséa@tﬁ%\le?éhwetmdc@ mthe plates were

mcgﬁﬁ'é__&‘ HE§thifite 45%0%915@ Eﬂa aTJ} Mtﬁ%ﬁ%ﬁt%ﬁﬂétﬁg\s Rﬁ I Bf the

uncti ona at e OVVI n
lyséterwane srangfhmeditp & plat@ prAtneIaté’d uﬂbfaﬁtl-Wbblﬂl aan@d;h a00 pl of rabbit anti-

cAR e By 008 ey PR <riiBs Birdsinére Pihaten e pat 4-c.
Petdx@aBesOunieﬂrp@Mﬁ’d/vas[tﬁ}n addddhand tbteajlatélE(Béuba’l@d for 1 hour at 4°C.
PRl \&é’? "Euies Wl 198 wieraning beelvoe mutipmimrsham

He (s
RPN2EB) AR ew s HIRY) 15@ RI idfsdeSubstrd Werd 8dde; to theWhIIS and the

114% l\/2537171096 25% @ ML4% '_@l\/554315 430% o
p'agafme%@ déareohous 31 o@ tvppsIatweoFinalz I &uhaf7oM sulfuric acid

wef@dldedQd stb %4% @tV VB das WRadea/40484-285 nilr’
PCT/ EP2004/ 010644

The results are shown in Table 1. Functional K; was calculated using the following formula
(Cheng Y. C. And Prusoff W. H. Biochem. Pharmacol. 1973, 22, 3099-3108): K; (CAMP,
nM)=[ICso/(1+([CV/Kq4))], where ICq, is the ICs, for the test compound, [C] is the total NECA
concentration and Ky is the ECso for NECA.

TABLE 1
Binding Binding cAMP assay Binding
Example human A, human Aza human Azg human A;

Ki (nM) Ki (nM) Ki* (nM) Ki (nM)

1 14% @1uM 2537 17 1096

2 5% @1uM | 14% @1uM 55 4315

4 30% @1uM | 21% @1uM 100 1692

6 31% @1uM 620 12 310

11 23% @1uM | 17% @1uM 70 407

12 4% @ 1uM | 7% @ 1uM 57 846
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133% @ 1ML5% @ 1ML21442 210% @ 1M% @ 1ML72787 *
Functional K It can be seen from Table 1 that the

weowpownss of fornula (1) are potent inhibitorscoEP2hE010644
A2B adenosine receptor subtyp g_and very sel ective over
the other adenosi ne receptor subtypes Preferred

pyr fmain=2=am-fne—dertvatves—of the IIIVU‘IILI ph ﬁGSSGSS

a functildnal K;3%@1uM fo1r5% @WMhl bi t '8 18n of | A2B1442
(determied—=a$ 'oflneu ess—than—1Ho—nM
prefera@ly | es 6? °a@d t préf'erably I%s&‘,7
t ham e pyrTmdir T 2=am e derivatives—of—the
[ nven*tlflkhorfr?w%rcle Useful in the treatnment or 10 prevention
of dlseases_knomn to be susceptible to inprovenent by
It &R 4BR o 4b18 R th AMSERHSnaQ br Foﬁﬁulé%@ 2PEBRIERY ffbitors of the
receptor. i seases are
Azbﬁdﬁf@ﬁ@@@ﬁ@tmr@ubtme aadl Nerwgaetectﬂvesww othesf ademosine ceteptor
§ .
suét?ﬁ@sr P‘r'éflet‘?@d E?Hlﬁ'l'lﬁﬁ\ 2 DA Hves o?ﬁa'%elme%ﬂon pgssess a functional K

erosclero %/ ertension, retinopat
valge fori the nhibiitiem| of wm etﬂﬁmmegl@tdeﬁhm elmwehaﬁ less then 100 nM

npl es of
P e o 80 g R g e el SO RORaT 20 P o
prevented using the conpounds of the invention are

Thé\‘Whrﬁ%fh > a%ﬁ@@érﬁ/atn?éétd? 'tHHTHV&tIBﬁEPé Mééf&l ﬁﬂ%ﬂe%tment or

Crohn's di sease asture’s
preyestiansef diseases v to mmmlubta te lmD@N@panﬂwctreatment with an
anfaBBﬁEfO&(flﬁ(é R%%%ﬁ?sghgs %‘éé?tgrs ISSu'aﬁ H|stse%eé?8 %P?%avn%lé‘g%ﬁ%
br%@hgcmngtg@tlom @llqgfq cgsqugsp nnf[amm@noan@ppausnon injury, myocardial
.scﬁaﬁrassfhgmse@%‘s@'h Sérfé'ﬁ%H' st Jy H%be%§%éllﬂ§$ Snflammation,

rheumat o d 20 art ritis,
gagiyairieeing! trags eivorless lﬁvdlmﬁeﬁqmmumg/dlsm%ﬁmmm of ayteimmune
dis€hesAHIEH EstiSe tr@%@@ bHpfAYEMed Ugﬁ%m@'édﬂ R oiatﬂ}s vention are
derivatives of e invention and pharmaceut
Addiserp diggnse, adidmmune hewplytiaaceminatreho sutisesse, Goodpasture s
syr%‘?déﬁ?gf)@rta'veé‘§|S€Qégdyg§h|ﬁ%t§é‘§ig M?Wt@é{lﬁgﬂ#% ft(?pﬁ%JnFC“c‘purpura,
'nSH'i'ns?ﬁRf@ﬂéndatteﬁ%s malits. MBbEk salerasis, evepihesiegravis, pemphigus
vuléé’frg Bbﬁﬁc%ds%ehﬁa %o%fé%&%ocf %Pélbrﬁbpu%n% lénhtlst B?& agrénﬁ]feﬁﬁatoud

fective anount of pyrimdin-2-am erivative

arﬂﬂfﬁ@ sHerefeimsh Singren’ @ﬁmm%lﬁppetanwusaef@awtyaan@ sysderic lupus
eryifiifA&dus, 30 The present invention also provides

pharmaceutical conpositions which conprise, as an

active ingredient, at |east a pyrimdin-2-an ne
Ac&ﬁ&chgl?t thi %y%loﬁrﬂﬁ@ﬂlﬁ’e Qér}vaf?\Fesaof AL SRR léBH Cp"f\H'rHaceutucally

acce salt thereof 1 n association wt
acﬁﬁ%ﬁqlﬁai%tétth%@?ﬂ gnd pearEjgcawical ermositions C@nemsl@asswh compound
and/8f £dIt§ the?Eofdinay BBlused Hea AfetHodf 'trESt'h%Nt 8Nis SFBYrs R Y Aiifan

WD 2005/ 040155 PCT/ EP2004/ 010644 -
body which comprises administering to a subject requmng such treatment an effective

amount of pyrimidin-2-amine derivative of the invention or a pharmaceutically acceptable
salt thereof.

The present invention also provides pharmaceutical compositions which comprise, as an
active ingredient, at least a pyrimidin-2-amine derivative of formula (1) or a
pharmaceutically acceptable salt thereof in association with a pharmaceutically

acceptable excipient such as a carrier or diluent. The active ingredient may comprise
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0.001 %to 99% by weight, preferably 0.01 %to 90% by

wei ght of the conposition depending upon the nature
woboosheo1tdr mul ati on and whet her further dil utiPOT/EB2000010644

be made prior to appllcat|0ﬂ3 Preferably the

conpositions are made up in a formsuitable for oral,

N T e o

demeodingi wohshaevhatate aftiee fodmutetiah and Whéther fadher\mlutlmmcbm hel made
pric%o 058& rc]:éteu n{ PZ%fggéb ﬂg%ﬁ&gbs&\ﬁ%\s a% madg% %’ Eﬁﬁéﬁ gu@%ﬁel @I oral,
topinat |npsa4n't&sta|4$eebwhﬂ@9nsi of mteetab@l achmnmatratim i nt ended

nmet hod of admi nistering the conpositions. 10

Conpositions of this invention are preferably adapted
Thé pharmajcewtically accepthbjreexcipientaidthichiass adrhixed with the: &itie compound,

r . adm.ni 0
or 881 U SRR LI ok CorBBlo Py BRI Tl sgpm por
se aadthetastuat apcsruem usédh Hepeadi infar alér astble sntendertiahethod nf
adrﬁf?ﬁs't’éﬂngrme cc%kf %wer i nhal ation, or liquid
prepar dtions, such as m xtures, el i xi rs, syrups or 15
suspensi ons, all containing the conpound of the

Coly By s St iniS HRRp A5 ERR oA ABT, BB lor [REGOR LR OE:
adrinistratomp e tiés easeothesomplsitioniposiat a@n@ISitraMmmIey takeske form of
ol Ll AN MG BP0 e
soléticns odry ipegdagiehalstion, for tiwsd pregaratians, sueh as mbdyres eilswsmyrups or
sus‘b@ﬂé’ﬁ@g %ﬂtcl)bftaﬁm tﬂé Qom St?ﬂéﬁﬁrfh@ln@@ﬁhoﬁogudﬁgoa?%ar Jrisvnq?y be

ent or the equi anmount  of
maruh@ymaqrm@ w@ldﬁ@wntlmmﬁ attlapted for oral use may be in
the formof solutions or suspensions. The sol utions
may be aqueous solutions of a soluble salt or other
Theldifuentst Wiiieh DRy bk ushé inibeiprepacaliop @l e ¢ampesiions dcluga those
liqut 5tY iR dilGEREWhRh a7 EBHE@UHI@W&PFH@ %tﬁé’ In pﬂedieﬂf etcrar%ether ith
suspensi ons may conpri se an I Nso I've conpoun
coledringtns fliamwguasﬁntsr if desifeda¥ ahiete of Fardulep raacegvapieetly contain
betfBbh 2REERB I & 550 floRdd i otinb 2ol Rht arh GG o Elsalireeor
suspendi ng agent flavouring agent
Corrp05| tions for parenteral injection may be prepared
T g S Bl eEiafbe I (ot Btons o
suspeewons; 186 §8Iurens mappe a@um&s sgeapefi aa%@umasélh@@taer derivative
of th @t%'ébﬂwﬂgu%% aéé@cn%@&%f’%q aﬁih‘aﬂ EE&QQ&(&&Q%A%MWTM
ectlve oses are nornmna in e ran
SUS@ﬁn%l@'ﬁ W@y Corjpess %fhtnsﬁléble@aﬁwe QaRopnd @bg@g@vemﬂyn pea
pheﬁ'ﬁﬁbéhtﬁgw S&ebf&b%&%lt%er@@ﬁ iff abSdeiBR With wasrS{oBe Mt With a

fromlto t reat nent
suspending agent or flavouring agent

Compositions for parenteral injection may be prepared from soluble salts, which may or
may not be freeze-dried and which may be dissolved in pyrogen free aqueous media or
other appropriate parenteral injection fluid.
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per day. 5 The syntheses of the conpounds of the

i nvention and of the internmedi ates for use therein
wae@siokdisst rated by the foll ow ng Exanpl es (1 POI/ERI004/010644

i ncludi ng Preparation Exanplgg_(Preparations 1-6)

which do not limt the scope of the invention in any

Eff38Ne d&'é%@%ﬁel @&@ap?ﬂﬂﬁ%e&gg%?ggg% ?@S&ea% |rea|n§€e ?ent per day. Daily

recor
dosader may)be atiministeved én omeorniend teesiments, rBeferablsBﬁano to 4 treatments,
pe aratus. The chronat ographi c separations were

obt’ai ned using a Waters 2795 systen1equipped wth a
Symmetry C18 (2.1 x 100 mm 3.5 nmm) colum. As

Thggg ﬁés%rssbf%é\@d&ﬁ&{@aé o?t'Mgéng fon SREGHE Weﬁt lé?ésnfgr ESR therein

i zat1on an ode Ar'ray
are idesiraterhey thedellomingobxasepleme to dif hincludiog d’remaraﬁmﬁ&amples

(PrapERRbA {.8) J«Agh ?o?gotaﬂﬂut vwets%ﬁpé gﬂﬂg .rme}t.&ﬁ%t g

formc acid , anmoni a (500
m ) and acetonltrlle(SOO m) (B): |n|t|allyfrom0%

'H Fﬁcl%gr/ R/IQ% Tﬁlc‘ Restlaie 'spetttd wele Focdrd®aon %ghingée/f’nﬂ\

e reeq bration ti1ne between two I Oons was 5
speatiemetaieMeltipaspeiatsewerggecrrdediging a BuzrlmeB 64@ epndratys. The

HBINEFIE g 35 A5 S AR EFTS R couppad v
Sy'PREFw@&ﬂ (@M x.10Qmm;, 3.Fmm) cplumnsAs detegiorsa MigromasaAMBomass

s e%tr@ﬁéién"u%l ES |on|zat|on nd a Waters 996 Diode A t
P di net h n@am no) - 1- a_ ﬁ? lode. JlraH/ de e?torwereéJsed The

mOHqu'aﬁﬁé V(aP formig, ac@ (93626 mgma (étx:em )angzwager (3@00 ml) (A) and
formdd @@m@uérﬂh%hrée(ofﬁyrﬂr) %&h&ﬁél?@dé 6%ﬁd %cgt%ﬁxtrﬂ@ﬁdo thf B):

was heated'to 70C
'n't@i'Y 39@&% & 8610f Bdn 20 atin 1ansiesnad i with\%e of Reheaggeulibration

timk %@tﬁeﬁ%&v@'lrﬁ@ét%nms “3%||n eg‘lfg? | td Wvht baf f?rﬂlna'?fﬂe %um

copiously with water. is drie under
volarge wag| Soilt Rigde jarnap cbr@nmwam 92 pigceBedyuf 210mmp. :
221. 5- 221 8 C30 6 1H NVR (DMSO-d6): 9.17 (s, 1 H),
8. 74 8.46 (s, 1 H, 7.67 (s, 1 H, 7.36 (dd,
PREPARA I<7N F’L@-I), 6.92 (d, 1 H, 6.61 (dd, 1 H).
ESI/M5 me: 240 ([ MrH +, Cl12HON50). Retention time
é Bﬁgﬂ@7 35 WD 2005/ 040155 PCT/ EP2004/ 010644 - 20
PRBP Nyl ani no) - 1- (2-furyl ) - 2- pyri m di n-4-yl prop-2-e
' Q
s ﬂ;&gasﬁwﬁnﬁpm yl et hanone (1.59 g, 8.45
A "Fhﬁtg{e) 0f|%éwﬂhylamﬁ@oﬁyxﬂﬁwhﬁmmmldjm#stlmp 2eerei-ahe (U549, 6.33

miB; K0 S(5BHY,)38WMol) SRl §adiGind R)Srobibride AR 19 mmol) in DMF

(12 mL) was heated to 70°C for 20 hours and then allowed to cool to room temperature.
Water was added, the precipitate was collected by filtration and washed copiously with
water. The solid is dried under vacuum to yield the title compound (920 mg, 61%).

m.p.: 221.5-221.8°C

& 'H-NMR (DMSO-de): 9.17 (s, 1H), 8.74 (d, 1H), 8.46 (s, 1H), 7.67 (s, 1H), 7.36 (dd, 1H),
7.18 (s, 2H), 6.92 (d, 1H), 6.61 (dd, 1H).

ESI/MS m/e: 240 ([M+H]", C12HNsO).

Retention time (min.). 7
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The m xture was allowed to cool to roomtenperature,

the sol vent was evaporated under 5 reduced pressure
wa@pesoiass esi due was partitioned between ethyl PE/EBPED€010644

and a saturated solution of,qamoni um chloride. The

aqueous phase was extracted W|th ethyl acetate, the

G A e M e S R SR R

A speparnsibe df hb(Z-fWI)sZwﬂrptdiméi-ybﬁﬂaaonem 59 b, §.45 Butapl) iNAN-
din%é&lfﬁ%ﬁd%%t@:ac ta’?@ﬂ.é &*Loés.ﬁ')énm@) ixgs %gatsé tﬂ%o%cr@ﬂ% hours.
Themixt@redds(alowsd k) codt toBofrstempelaturEShe WBivettevaperporated under

red%L%@EuEssurgjaﬁgmg%L was A{)artltl d between Egrylracetate a|nd taisg'hurated

pyri M Ranone a so
solgtiondef metrhgniwy chivride. nEhe( anwaugphaegvammctad avitbtettiydl acetate, the

org%eclé&f?%&g V\&?’E \%/‘alsr%d v;]ngu %r‘ bnéJ‘gl\%nQésg a%HSéngﬁaé% nl{.ﬁu%? %ﬁuced
prelssure Yo provigledbé bhfe mmmounlduasm rsdp(lt(‘r Eﬂmt?ﬁ%)su | yl)an de
5 I
'ﬁnkx%?eb{%éggrm Gr ed r oom tm ?at \re"'?géJ 1%"”98‘? gd 1H), 6.90
(d, THE 643, pH), 2 88 @sasH) coI | ected by filtration, washed

ES%%QH%: a%t Q&Qhﬁg% sol uti on of ammoni um chl ori de

6) under vacuumto yield the
title conpound asayellowsolld(l 599, 85% . ESI/MS
me: 189 ([ M+tH] +, CLOH8N202) 25 PREPARATI ON 2
4' -Thien-2-yl-4,5 -bipyrimdin-2'-amne Obtained as a

1-(DFavyl)-2ipysinlidich-4-getbanoaeal | ) from 4- net hyl pyri m di ne

To 3NN 4 Frod MPRASAE (RO o nfor] fid MM risfBie 184, 11
mnR0) i8 ahhydroddRT KDDL 6) 0°CO uBder (A, wds &fjdedirgpwigel vialsykhige pump
(1 dsu%7az%_§lutio(]§1 cg‘)]ithd'tr]ﬁn B%(thﬁet%ls@%)a&@éﬁll\fﬁ&u@ i}%') xa ees_,léggg_). The
resg[tihgnqixthr@M)ﬂ at rqRen tempiecatutei foe2 poins. Jhe Ere@fitate was

colfﬁ%ﬁ?@@f fsm enyﬁ%tw %réféd%gé@%@@ft ogjoqgﬁﬁ‘norgt}m chloride

andOwaigr, iieeh dmecburtdeomtmm @cmlditr(eztsl%oompamdl ;:s aryeHnw solid (1.59g,
85(51%mst hyl pyri m di ne and ethyl 3- fluorobenzoate

|l owm ng the procedure described in Preparation 1.
ESHMB. m/ezm&e GM28E, G108sN20;)

PREPARATION 2

4'-Thien-2-yl-4,5'-bipyrimidin-2'-amine

Obtained as a brownish solid (80% overall) from 4-methylpyrimidine and ethyl 2-
thiophenecarboxylate following the procedure described in Preparation 1.

m.p.: 207-208 °C

& "TH-NMR (DMSO-dg): 9.22 (s, 1H), 8.77 (d, 1H), 8.37 (s, 1H), 7.70 (m, 1H), 7.53 (dd, 1H),
7.15 (s, 2H), 6.97 (m, 1H), 6.80 (m, 1H).

ESI/MS m/e: 256 ([M+H]", C;,HgN;S).

Retention time (min.): 9

PREPARATION 3
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5 S 1HNWR (DVMSO-d5): 9.09 (s, 1 H, 864 (d, 1 H,

8.59 (s, 1 H, 7.37 (m 1 H, 7.31 (s, 2H), 7.26 (m
wa@a20d5/0404549 (m 1 H), 7.14 (dd, 1 H), 7.06 (m PAar/EP2004/010644

ESI/MS mle: 268 ([ MrH +, CL4HIO0FN5). Retention time

(min.): 9 10 PREPARATI ON 4

+-GriaFopliete 4 Sl Mg e Hatte, oo V1) Trrom -
Obgirrecitdsyd brawisbisolid (45Podyeyall fiodi hrerethytbyeitinine and etwicht e
fuce e o0 gg Rt A EREREN plobarb Y 2 'eﬁ? on
m.[IA,r];%ﬁQ.QL-Eﬁl)mQZ’C 6.8 PREEPARAT{O\l 5h' '
s HEAMROMEREER P L 18, SR L BP0 T R i 210
7.28(mpt Ry I7-12-(Grrer HiyA. 1 da) pil), |7rﬂaXnnaHand 20 ethyl .
ST el W A A
ReteBIBQIMSming: 67 (s, 1 H), 8.44 (d, 1 H), 7.39 (m 1

H, 7.35 (s, 2H), 7.27 (m 1 H, 7.20(m 1 H), 7.08

(d, 1 H, 6.97 (d, 1 H), 3.34 (s, 3H). ESI/MB me: 314
PREPAMRATION@L5HI2FNSS). 25 Retention tine (min.): 7

: PARATI , i s g o
4-FRUR A hiitnio)-4.8-bipyrimidin z-amine, o i o
Obt@irtedli asaxibeige solidab avhogmesal) frdm(qmwwwz,»(raeuhyltmm)pmlmidine and ethyl

4- net.hyl 30 foll
21§ G BB ies iR p Broptritn 30 10O 1O
ESIMS-M/e6285 §MIH NURH; DVES).d6) : 9 22 (d, 1 H, 9 08 (s,

) ... 8, 32 1H, 7.67 (s, 1 H, 7.65 1H,

Re’%f‘%‘("s‘,‘?%’éﬂ)();s&é 950(d, 1 H)(S 6. 6gb(m 1 H)(m £51 1 M

me: 240 ([ M+H +, C12HON50). 35 Retention tine

WO 2005/ 040155 PCT/ EP2004/ 010644 -22
PREE@W&H -(3-furyl)-4,5" -bipyrimdin-2'-am ne

4'-(QFlaomphenyl)-2- (mthydtlno) -4,8'-pipyeinidiorZ-daminé r om
Obtalr%%tﬂyénocyr%&g géllrae(38%dongahWror§ 4]c Métﬂ?ltf(methylthlo)pynmldlne and
ethyl 3-fluorobenzoate following the procedure described in Preparation 1.

m.p.: 1568.7-159.7 °C

5 "H-NMR (DMSO-dg): 8.67 (s, 1H), 8.44 (d, 1H), 7.39 (m, 1H), 7.35 (s, 2H), 7.27 (m, 1H),
7.20 (m, 1H), 7.08 (d, 1H), 6.97 (d, 1H), 3.34 (s, 3H).

ESI/MS m/e: 314 ((M+H]", C4sH12FNsS).

Retention time (min.): 7

PREPARATION 6

4-(2-Furyl)-5-pyridazin-4-ylpyrimidin-2-amine

Obtained as an orange solid (10% overall) from 4-methylpyridazine and ethyl 2-furoate
following the procedure described in Preparation 1.

m.p.: 195-196 °C

5 '"H-NMR (DMSO-dg): 9.22 (d, 1H), 9.08 (s, 1H), 8.32 (s, 1H), 7.67 (s, 1H), 7.65 (m, 1H),
7.13 (s, 2H), 6.90 (d, 1H), 6.60 (m, 1H).

ESI/MS m/e: 240 ([M+H]", C4,HgNsO).

Retention time (min.): 6.2
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5 follow ng the procedure described in Preparation 1.

51 HNWR (DVMSO-d6): 9.19 (d, 1 H), 8.73 (d, 1 H),
w@2003/04ms51 H), 7.78 (s, 1 H), 7.66 (t, 1 H), PFr/#e2004/010644

(dd, 1 H, 7.09 (s, 2H), 6.34 (s, 1 H. ESI/M5 me:

240 ([ MtH +, C12HON50) Retention tinme (mn.): 7 10

PREPARATI ON 8

5-pyridazin-4-yl-4-(2-thienyl)pyrimdin-2-am ne
PREPARATEONZs a yel l ow solid (30% overall) from

A 1y DY l.ne.and et hyl 2- thi ophenecarboxyl ate
4 éomﬂnx’ﬁgx{pﬁgﬁéé'g?eaﬁggdescri bed in Preparation 1. 15
ObtBiedMVs anwhite &3id (b Wheerall) BIAMINBIBYIpyiReidaet andrethyl Jefuroate

m N T, . R NNR3 R2 N
f°"@'5ﬂﬁ%ee‘i@{%ﬁ§%y%§ﬁb%%\m ﬁ%ﬁfa—%ﬂﬁhzon | -NNN* * N
5 "BOMR (DMEO-dN\O. PO L MBI BLED(d, 1H), 8.43 (s, 1H), 7.78 (s, 1H), 7.66 (t, 1H),
7.46 (dd, 1H), 7.09 (s, 2H), 6.34 (s, 1H).
ESI/MS m/e: 240 ((M+H]*, C1,HgNsO)
Retention time (min.). 7

PREPARATION 8

5-pyridazin-4-yl-4-(2-thienyl)pyrimidin-2-amine

Obtained as a yellow solid (30% overall) from 4-methylpyridazine and ethyl 2-
thiophenecarboxylate following the procedure described in Preparation 1.
ESI/MS m/e: 256 ([M+H]*, C12HgN5sS)

Retention time (min.): 8

EXAMPLES
TABLE 2

H

1

R I N\\KN\Rs
~N

R2

Example
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EXAMPLE 1

W& 200640085 y1 ) - N-pyri di n-3-yl -4,5" -bi pyrim di n-RBCFBRPI0DE010644
An oven dried reseal abl e Schizenk tube was charged with
4, 5- bi s(di phenyl phosphi no)-9,9 5 di nmet hyl xant hene

( Xantphos)y—(25—4 g, —0- 044 mot ) 3-hronppyid die
(96.3 nL, mol ), CO8 (45NTOXY1. 4 pmol )y N

4' - (2-fur -4,5'|- bi e di 12,'\} ne (|Prepa ataJon 1)
(263 mg, 1.1 nmpl) and di oxane m.). [The Schf enk

t ube was—subjected—to three cyctes of
evacuati on-backfilling with argon, and
EXAMPEEdi benzyl i dene acet one) di pal | adi um (0) [ Pd2(dba) 3]

4"(8%%(5@;{%’9”?%Ré'%g}:‘ﬂ??‘??ﬁﬁgqamﬁé er three new cycles

cudation I g wth argon the Schl enk

An pugsednigsyesegiaiiel Sahlanipfubeeresi ahatged 001l b bistiphenylrhoephino)-9,9-
ki RAAHAR) V24 2 s i Oy Hpy R 06 . 1
Cs§iQsd48thengt i iremenpodriarybt &-biryrimisin-dhargipei(Brepanation) (263
mg,G’Z%mm@B Bnd dib%ahesInid). #hEsbhidik VR WaNGEl8@Y to fteeBycles of

(s, 1 , . 9.24 (s, 1'H, 8.98 (d, 1 , 8.84 (d, 1 ,
evagug®nchackfilling with argog, agl triggdibengylideme acetpne)dipaligdiuny (G
[Pd%ﬁlba%} ('T%.G rﬁg,ﬁf’oi H|1mo1-) Wils adbed Attétdnred nEchyZleQ%f Ehcudtion-

., 6.68 (m 1}-%. ESI /M5 mle: 317 ([ M+H] +, _

bacgfiliing wits@)gon tieBerentolbeiwas cerpes Jnd mageen a ORFe @il bty After

20 RHAERANGR: wis cdifedP 20 nitk ofdvater wdlle a@BeP4nd frRWdHld was collected by

- 63.47; H 3.78;, N, 20 24.59. EXAWPLE 2

filtratian to givgrthe fitlea\cqraporadias,a yaipwigh solif (A1 mg. 67%8i pyri mi di

m.px 3@ NgecAn oven dried reseal able Schlenk tube was
charged with Cul (18.5 5%4 0.1 mol

) '-(2 2
o "R OMSE-cebi 19,34 i (BrFob Bl ith o B0 1) (869 5. TH
2 . . ,
o2y, Bt 2T, 7@ 27 %8 MY X (e Q0B b .00

1HmL). After three cycles of evacuation-backfilling

ESIM r gl cdinmt.By! et hyl ene di am ne (0.024 ni,
W%g‘%gmmls[ Wajs\r addéd,’ %(he tube was seal ed and the
Retegtiert iroe (MnXt 8re was stirred at 110C for 18 hours.

AndiNGalbE S ¢ AINSHSEEEBEOM Wesh- & bOWRIF S Mdr 8268147098 78 N,
24.59.

EXAMPLE 2

4'-(2-Furyl)-N-(6-methoxypyridin-3-yl)-4,5'-bipyrimidin-2'-amine

An oven dried resealable Schlenk tube was charged with Cul (18.5 mg, 0.1 mmol), 4'-(2-
furyl)-4,5'-bipyrimidin-2'-amine (Preparation 1) (100 mg, 0.42 mmol), 5-bromo-2-
methoxypyridine (0.065 mL, 0.5 mmol), K,CO; (115 mg, 0.84 mmol) and dioxane (1 mL).
After three cycles of evacuation-backfilling with argon, N,N'-dimethylethylene diamine
(0.024 mL, 0.194 mmol) was added, the tube was sealed and the reaction mixture was
stirred at 110°C for 18 hours. The resulting suspension was allowed to reach room
temperature and partitioned between water and dichloromethane, the organic phase was
separated, washed with brine, dried (MgSQO,) and evaporated under reduced pressure.
The residue was triturated with diethyl ether, the resulting solid was collected by filtration



10

15

20

25

30

35

30 tenperature and partitioned between water and
di chl or onet hane, the organi c phase was separated,

wowmhed1sd th brine, dried (MgSO4) and evapor at BOI/EPIIE4/010644

reduced pressure. The residige was triturated with
di ethyl ether, the resulting solid was collected by

and &irl,ietd Jﬁ{d'ep{?ac\ﬁ@n?tggz%\%@ﬂé%tlg ggrln?ﬁ é’s’ %Q@Mlte 38R @08 mg,

dried under vacuumto provi e title conpound as an
89%)f.f-white solid (100 ny, 69%. mp.: 212.6-213.7 C

m@ﬂ-z PMSO- d6) : 10. 01 (s, 1H),923(s 1H) 882
WE?), 860 (m 2H), 8.09 (d, 5 1
5 HH)\IMW BASOrde): 11019, (s71+@))49(2§ (s.11H)) 8.88. rssﬂ(m%p m) P, 8509 (@,

AN 52kt SHyiTede oy B %“é‘g (8) oy S8 i Aiilopa 5. sh
ESUMS (e Ra &/ ([Y1+ N} pGrsHeiNaO2- y | - 4, 5' b| pyri m di n-2'-ami ne

pof f-white SO|Id (55% fromthe title
Retg%(ﬂ{oﬂﬁ% rﬁ?‘ Preparation 1 and 2- bronopyridi ne

foI | owi ng the procedure of exanple 2. ESI/M5S mle: 317

Cl7H12N60). Retention tinme (mn.): 7 15
EX&WLE 4
4'- (RkF(lsylﬁN:bymbprZ wlr4a5'9mpyr)mmm{22ammg/| )-4,5" -Dbipyrimdin

Obf edaalé‘ e[?leoff \Qf?ﬁé‘édhg%?% £ @the fthBo‘h’?po%Hh of P(e%%?@noﬁ MR 2-

e compoun arat i on
bromoamlnze fallewing pye Pf@icﬁ?@fﬁé XAMALY 2t he pr ocedur e of

Esmgrm,lee3127 &[@QHFSJ: NBN"bg 335 ([ M+H +, C17H11FN6O) .
Retention tine 2 EXAMPLE 5

Retgntiqrptireg (rpin))- N—(4 met hyl pyridin-3-yl)-4,5" -bi pyrimdin
-2'-anm ne 25 (btained as an off-white solid (27% from
the title conpound of Preparation 1 and 3-

EXPMERE-44- met hyl pyri dine foll owing the procedure of

N- (EMS%ﬁdutnI@W)Mﬁ(ﬂ#ﬁyl) %%bﬁ.i&f&hihfn -2CAAE4N6O) .
Obiqiregrasdnefwhite sphdt 3%hfrqmyme mlesconmqsw o EgR3ration 4 randed-
bromo-2-fluoropyridine following the procedure of example 2.

ESI/MS m/e: 335 ([M+H]", C47H;1FNgO).

Retention time (min.): 12

EXAMPLE 5

4'-(2-Furyl)-N-(4-methylpyridin-3-yl)-4,5'-bipyrimidin-2'-amine

Obtained as an off-white solid (27%) from the title compound of Preparation 1 and 3-
bromo-4-methylpyridine following the procedure of example 2.

ESI/MS m/e: 331 ([M+H]", C1gH14NsO).

Retention time (min.): 7

EXAMPLE 6

N-Pyridin-3-yl-4'-thien-2-yl-4,5'-bipyrimidin-2'-amine

Obtained as a yellowish solid (13%) from the title compound of Preparation 2 and 3-
bromopyridine following the procedure of example 1.

ESI/MS m/e: 333 ([M+H]", Cy7H12NgS).

Retention time (min.): 8
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ot ai ned as a yellow sh solid (13% fromthe title
conpound of Preparation 2 and 3- bronopyri di ne

wo edosowiiey t he procedure of exanple 1. ESI/ NS PCBEPRBB010644

[ MtH +, C17H12N6S). 35 Retgntion time (mn.): 8 WO
2005/ 040155 PCT/ EP2004/ 010644 - 27 EXAMPLE 7
-(3-Fluorophenyl )-N-pyridin-3-yl-4,5"-bipyrimdin-2'
-arri ne obtained as a yellow sh solid (22% fromthe
EXAMPLE 7conpound of Preparation 3 and 3 5 bronopyri di ne

' : f 2 SI/M5 me: 345
4 ?"’M‘E’r}”ﬁ“%@gﬂ @&@?O‘L’ {3 SR E2 ?""’E 9 EXAVPLE
Obtainkd as a yellowish solid (22%) from the title compound of Preparatlon 3 and 3-

pyridin-3-yl)-4,5"-bip
b’°’4"‘°f’§n”°’dﬂ %g&ﬁ.ﬂﬁq%’ér%g%qugénf‘%t A 'yeI | owi sh solid (209
ESWMSnm/BhM&G[Mb‘H] cOnplafile). of Preparation 3 and 5-

ypyridine follow ng the procedure of
Retgﬁggn@fﬁe i AR R A ([MeH] +, C20HI5ENGO) .

Retention tinme (mn.): 14 15 EXAMPLE 9

ExﬁM LgaFuryI ) - N-(6-met hoxypyridin-3-yl)-2-(methylthio)-
E pyrimdin-2'-amne Cbtained as a yel|ow sh
4'- (§lem@ropbewl)-ﬂk(@meﬂn@xvpynwn@oﬁbé&nalnyrmﬁlép&raamunen 4

Ob%p@ggg rféé[e%g.sa fgﬁaEMaem %Q@&BJPF tF‘rQSarQﬁ&?‘F?gH& 6

bro@pgHIENBRPISYidinerfelfauing e Aregasulendfexpmpiee2. EXAMPLE 10
ESﬁ%S(f#/'eFfB'}J&O MPHP”&LOHS%N%(?E hyl t hi 0) - N- pyri di n-3-yl -

|md ot ai ned as a yell ow sh SO|Id
Ret@nmnmq: tninh&4 titl e conpound of Preparation 5 and 3-
bronmopyri dine foll owi ng the procedure of exanple 2.
ESI/M5 me: 393 ([ MtH] +, C20HL5FN6S). Retention tine
EXAMPRE)? 14 30 EXAMPLE 11

a-(%: mugw 6L hefioRY py AL Iy 1f-2) hicthyttHid)dd, B-BipyHiRydih B dhitne
Obtained as a yellowish solid (50%) from the title compound of Preparation 4 and 5-
bromo-2-methoxypyridine following the procedure of example 2.

ESI/MS m/e: 393 ([M+H]", C15H:sNsO,S).

Retention time (min.): 16

EXAMPLE 10
4'-(3-Fluorophenyl)-2-(methylthio)-N-pyridin-3-yl-4,5'-bipyrimidin-2’-amine
Obtained as a yellowish solid (48%) from the title compound of Preparation 5 and 3-
bromopyridine following the procedure of example 2.

ESI/MS m/e: 393 ([M+H]", CzHsFNgS).

Retention time (min.): 14

EXAMPLE 11

4-(2-Furyl)-5-pyridazin-4-yl-N-pyridin-3-ylpyrimidin-2-amine

Obtained as an off-white solid (15%) from the title compound of Preparation 6 and 3-
bromopyridine following the procedure of example 1.

ESI/MS m/e: 317 ([M+H]", C4;H12NgO).
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ot ai ned as an off-white solid (15% fromthe title
conpound of Preparation 6 and 3- bronopyri di ne
wo edosowiiey t he procedure of exanple 1. ESI/ NS PEBEPRAF010644
([ MrH] +, C17H12N6O). WO 2005440155 -28- Retention
time (mn.): 7 EXAMPLE 12
r .M (1- oxi dopyridin-3-yl)-4,5-bi pyrimdin-
el i 2 0 010844 5 Gbtal nbd B a white Sol id
(40% fromthe title conpound of Preparation 1 and 3-

W[tqoyil di ne 1-oxide follow ng the procedure of
exa 206. 2-206. 9C 6 1H NVR (DVMBO d6) :

(@erl)(NJ(ﬂ-oaldnp'yr:lglnz’otfy'(}-si,5'-blm)ﬂml9"9§ -gmine] H)  8.85
Ob(aﬁlneJZ whie £8li 0(7@0% ?oH)the? ec’éorﬁ&}un@i df')’re;yargtfon(ﬁ&ndzﬁ)

bromagyriding d- cgg?e/fn@vwmthesggce( mwexamﬁhlzmoa)

m‘geeg@@yzgg gb¢ne (mn.): 8 EXAMPLE 13
4' - (2-Furyl)-N-pyrimdin-5- yI-4 5 -bipyrimdin-2'-amn
8 'g-NMR BMShed: Hi46 (hshillds 95251 (sd1H)78RP (¢r Uit 8186 (di tH)e8.72 (s,
f a d
1H$0/'§’PW‘%B E%S’Roﬁc@t z:yg (éfﬂ@ 73D (JW THPF%#(&‘ L11%.69 (d, 1H).
ESHMB. r8l82283ﬁM+6*]1quNNRJeQE)VBO d6) 10 41 (s, 1 H), 9.26

Rege%y(},]. HE(T%% (d, 2H), 8.85 (d, 2H), 8.72 (s, 1 H,

.56 (d, 1 H, 7.03 (d, 1 H, 6.68 (m
20 ESI/MB me: 318 ([ MtH] +, C161- 111N70)
?1:50[1 time (mn.): 10 EXAMPLE 14
ur - N-(5- rrethoxypyrldln 3-yl)-4,5" -bi pyrim di

4'- e?—Iiuryarﬁ-nw"mdlmﬁ-ﬂr%oblaxr"alqleﬂr am"sm solid (50% from
ObH?r‘?eot ééé ﬁ/hﬁﬁg& '?g%g?roﬁrtﬁgﬂ{ i@LdrRSbuhd@R Prebaration 1 and 5-

I ne ow ng the procedure o
br@mmmeimfomlng/@&mrece@meot?mmem C181 114N6Q2)
ebengl Qggb me (mn.): 10 30 EXAMPLE 15
mB %glg -N-(6-net hyl pyridin-3-yl)-4,5" -bi pyrim d!
5 H=I\ﬂVIRéEM|$@ dg): 10.41 (s, 1H), 9.26 (s, 1H), 9.26 (d, 2H), 8.85 (d, 2H), 8.72 (s, 1H),
7.77 (s, 1H), 7.56 (d, 1H), 7.03 (d, 1H), 6.68 (m, 1H).
ESI/MS m/e: 318 ((M+H]*, C46H,N;O)

Retention time (min.): 10

EXAMPLE 14

4'-(2-Furyl)-N-(5-methoxypyridin-3-yl)-4,5'-bipyrimidin-2'-amine

Obtained as a yellowish solid (50%) from the title compound of Preparation 1 and 3-
bromo-5-methoxypyridine following the procedure of example 1.

ESI/MS m/e: 347 ([M+H]", C1gH14NgO5)

Retention time (min.): 10

EXAMPLE 15
4'-(2-Furyl)-N-(6-methylpyridin-3-yl)-4,5'-bipyrimidin-2'-amine
Obtained as a yellow solid (50%) from the title compound of Preparation 1 and 5-bromo-2-
methylpyridine following the procedure of example 1.
ESI/MS m/e: 331 ([M+H]", C4gH4NgO).

Retention time (min.): 7
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ot ained as a yellow solid (509 fromthe title
conpound of Preparation 1 and 5-brono- 2-
woreiohpqys i di ne foll owi ng the procedure of exam@i/EPD04/010644
ESI /M5 me: 331 ([ MtH] +, Cl814N60). 35 Retention
time (mn.): 7 WO 2005/ 0401 PCT/ EP2004/ 010644 - 29
EXAVPLE 16
4' - (2-Furyl)-Npyrazin-2-yl-4,5 -bipyrimdin-2'-am ne
EXAMPGEAS dri ed reseal abl e Schl enk tube was charged with
f am ne (Preparation
4- (%)F@Lwr%'gi'fﬁniﬁ?? R%MC’mﬁé*nhtr%r%{m@ut oxide (112 ny
An overvdrisdoesealable Sahlonio pupeavasroba(g@dovith 4H(2-fupylpa, thtovr)mldm -2

amé&.‘éﬁ%&%& a‘ﬁ ﬁ’ﬁﬂﬂ?g@&hl' H%g%o%@mp%rymtg)\(‘b 12 m% (57 m;_’r}ol ), 2-

ChicrhpyTSThe En8T3 mbeO AasTaolh Jze@omrmempmqspe@ocgrw Asditstethyl

am@\é&%’r@hm%hﬁfg@ds‘g ng@gn Wh R"?J\?%gga d.g%&%;ﬁtl%ﬁé tHﬁé Wwhé subjected

to three cygles ekevacuaticachackiilng Witic &gioh| andgpaliadinméi) geataten é1 amg,

0088 B4 R AGAARE ol B Bl g b AGYA i o e
Schierfietrbewee capRisnsriageadn 6J110YC aikbath ofites A0d thg/mixture was

coo éc1 ﬁgﬁ?' %f%létﬂyl%%’%? WE%{'%T{%J rérﬁi tﬁ% %@Wﬁﬁle@teﬁghﬁ aN;}rbto give

the [Réle spmpennd asn@wbm polid: (88 01g1 §3%XAMPLE 17

v . EMi+) 5' pyrlmd|n2 -yl ] am no} ni coti no
ES#M&’M’ é%d@% ML %16§é1'\%n of f-white solid (60% fromthe

Rettenmqnetm@maonw of Preparation 1 and 5-
brononi cotinonitrile foll ow ng the procedure of
exanple 1. 20 ESI/M5 me: 342 ([ M+H +, C18H11N70)
EXAMPERton time (nmin.): 12 EXAMPLE 18

5-{[%"-&2,(42&ﬁHWé')BiB%Or%nd%Klzd-Ql?é{ﬁmHB}Hi'thuﬁoM'tr)le“ 5' -bipyrimdi
n-2'-amne 25 e30|d§700/() fromthe
Obtained @s @prafouhite esid KPR hirem thlitie compognd Bt Bieppiatiohi! dind&-

| . anple 1. 5 1H NWR
broﬂqoﬂ?&bt‘ﬂ@mﬁtﬁb f&W}% ﬁwg%rﬁée%'%ddzfg%@&ee‘;m 8.88 (d, 1

3”397@22((H‘§+HE1L§18H8N6@ (s, 1H, 7.79 (s, 1 H, 7.61
Retggt,on]fnkgtﬁ,,g)o 2(d, 1H, 669 (m 1H. ESI/M e:

C16H11N702)
EXAMPLE 18
4'-(2-Furyl)-N-(1-oxidopyrimidin-5-yl)-4,5'-bipyrimidin-2'-amine
Obtained as a white solid (70%) from the title compound of Preparation 1 and 5-
bromopyrimidine 1-oxide following the procedure of example 1.
8 'H-NMR (DMSO-dg): 10.67 (s, 1H), 9.26 (bs, 2H), 8.88 (d, 1H), 8.75 (bs, 2H), 8.66 (s,
1H), 7.79 (s, 1H), 7.61 (d, 1H), 7.02 (d, 1H), 6.69 (m, 1H).
ESI/MS m/e: 334 ([M+H]", C1eH{1N;O5)

Retention time (min.): 8

EXAMPLE 19
4'-(2-Furyl)-N-[2-(methylthio)pyrimidin-4-yl]-4,5'-bipyrimidin-2'-amine

Obtained as an off-white solid (98%) from the title compound of Preparation 1 and 4-
chloro-2-(methylthio)pyrimidine following the procedure of example 16.
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30 Retention tine (mn.): 8 EXAMPLE 19
4' - (2-Furyl)-N-[2-(methylthio)pyrimdin-4-yl]-4,5 -bip
W eaosdilss 2' - ani ne  (btai ned as an of f-white sBCT/HP2004/010644
(98% fromthe title conpoung of Preparation 1 and 4
35 chloro-2-(nethylthio)pyrimdine follow ng the

1 LEAOS \. | e, 16 5
o BREFERISRh BT D s 2 R0 BRAEE dB): BT (54851 . )
8.18(d, 1$11H),27Z7'( s, 1n:|),|-7).%3 &, 85),(701271 c;i?H-b(i) 687f7(f\|),(1$|,;, %g&l%ad 38i)1.51
_ : S, , 7. :

ESW? ’V?;g164(@§*%ﬁk§l7”@?“7§|§2 m 1 H. 2.53 (s, 3H). ESI/MS
Retenhtion 186l (rhipW+d +, CL7HLI3N70S) Retention tine (min.):

13 5 EXAMPLE 20

N-[ 6- (Benzyl oxy) pyridin-3-yl]-4"-(2-furyl)-4,5" -bipyri
EXAMBLE-2R' -anine (btained as an off-white solid (40%

N1 RIS I LR SRR AR £ e e e o
Obteirerpiseniaff-whiteeilil %) feom AEStitld ddrtound CPRIepeNGOR)! and 2-
(beE{-S){j?%{X]S_ES ?dg°@h§@\d§‘@zfg'é"\”"k‘)91@§5| m 8P§-§%-X?T"]°§rﬁ'no} pyri di n-
ESNS nifp:- 428((MSHDEAHMAEOAs an of f-white solid (11 % by

- | ¢ hydrogenation of the title conmpound of
Ret%)%%’p%&%’“%l@ nmg) in tetrahydrofuran (4 nL) using

10% Pal | adi um(11) hydroxi de and a hydrogen ball oon.
x A1 8 hours the catalyst is filtered and the
E sof:’\glénzfl evapot ated under reduced pressure. 6'H NWR
5-{[4ERBDY])-H5 hipykmidin{dj-yllanir@}pyridin-24 H)-en&0 (s, 1 H),

Ob%gw’%g fgf_in é\?ﬁ%i&e {orlrllg%ﬁﬁﬁpbﬁéaég’}?%rﬁﬁgeﬂ)gﬁﬁgﬁtpémﬁ gc?m%(%gld of
exafjale-2) ¢125ang)Hn 206083 rofuran &nmi-pusing H@% Ralladiym(ly esmyEerRnd a
Pyl AeR ¢ LTS 1 i feged e solyent evappgteg under
redgcechpressyr@bt ai ned as a dark yellow solid (95% from

1 ' 0 f FAatd
o SRR D DIEERAS i B OB B0 e 1B R i "R 0. 10
7.48angit)e 720 (ESIH)VE 6M(ar, 285&.60 (s HH), C20HL3N70)
ESI/MS m/e: 333 ([M+H]+, C17H12N602)

Retention time (min.): 8

EXAMPLE 22

4'-(2-Furyl)-N-1,6-naphthyridin-8-yl-4,5'-bipyrimidin-2'-amine

Obtained as a dark yellow solid (95%) from the title compound of Preparation 1 and 8-
bromo-1,6-naphthyridine following the procedure of example 1.

ESI/MS m/e: 368 ([M+H]", Ca0H13N;0)

Retention time (min.): 11

EXAMPLE 23

4'-(2-Furyl)-N-isoquinolin-4-yl-4,5'-bipyrimidin-2'-amine

Obtained as a beige solid (30%) from the title compound of Preparation 1 and 4-
bromoisoquinoline following the procedure of example 1.

ESI/MS m/e: 367 ([M+H]", C21H4NgO)
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Retention tinme (mn.): 11 30 EXAMPLE 23
-(2-Furyl)-Nisoquinolin-4-yl-4,5 -bipyrimdin-2'-am
wo ows/04hsai ned as a beige solid (309 from t heP€@T/EP®04/010644
conpound of Preparation 1 ang 4- bronoi soquinoline
foll owing the procedure of exanple 1. 35 ESI/MS nie:

ReflotsEhF186as 31 Retention time (min.): 9

EXAMPLE 24

uryl) N-qui nolin-3-yl-4,5 -bipyrimdin-2'-am ne
ExéMaqo'Eaélzned as a yellow solid (60% fromthe title
4'-(2drrplltiq eihon Sp rde8' thipy rimigint23amineonoqui nol i ne

ool bl RSO B PR ke oS 13rd
broFaMRREnefBllowing the procedure of example 1.

F PYI -4,5' -bi pyrimdin-2'-amne
ES@@(rﬁne%%W@MNL @51|.|d SP?d (359 fromthe title
Reteotigrotimel (oin. )Pﬂ'épar atl on 7 and 3- bronopyridine

follow ng the procedure of exanple 1. ESI/M5S mle: 317
([MtH], Cl7H12N6O). 15 Retention tinme (mn.): 7 20
EXEMRMELE 26

' . bi pyrimdin-2'-amn

4~ F('ﬁ?% {é%lf %gl\gﬂy‘{sr&ﬂgﬁmﬁﬂb{ é??nfropmyt he title
c@m@uwa@a betgemh@@%i fr,onraﬂn@ tile compaeps efi Frepamtion 7 and 3-
foIIovmngt A58 a4'ere e: 318
([ M+H] +, ﬁ“?fi@@“g foffoihg fHEA #gr?éﬁe( ?nfEégJ  TAvPLE

ESPWSan/e: 317 ([M+H] C47H12Ng0).

Agt 5y| 4'-(2-thienyl)-4,5 -bi pyrimdin-2'-am
Re@'n?é(d) alne asayellowsolid(60% fromthe title
conpound of Preparation 2 and 5- bronopyrim di ne

exhfMPLgYgg the procedure of exanple 1.
4'-(3-Furyl)-N-pyrimidin-5-yl-4,5'-bipyrimidin-2'-amine
Obtained as a beige solid (42%) from the title compound of Preparation 7 and 5-
bromopyrimidine following the procedure of example 1.
ESI/MS m/e: 318 ((M+H]", C4sH11N;0)
Retention time (min.): 9

EXAMPLE 27
N-Pyrimidin-5-yl-4'-(2-thienyl)-4,5'-bipyrimidin-2'-amine
Obtained as a yellow solid (60%) from the title compound of Preparation 2 and 5-
bromopyrimidine following the procedure of example 1.
ESI/MS m/e: 334 ([M+H]", C16H41N,S)
Retention time (min.): 11

EXAMPLE 28
N-(1-Oxidopyridin-3-yl)-4'-(2-thienyl)-4,5'-bipyrimidin-2'-amine
Obtained as an off-white solid (35%) from the title compound of Preparation 2 and 3-
bromopyridine 1-oxide following the procedure of example 1.
ESI/MS m/e: 349 ([M+H]’, C47H12NsOS)
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ESI/M5 me: 334 ([ MtH] +, CLl6HLIN7S) Retention tine
(mn.): 11 30 EXAMPLE 28

woR(iHsdopyri din-3-yl)-4"-(2-thienyl)-4,5" - bPEYEPI0D4010644
n-2'-amne Cbtained as an ofgywhite solid (35% from
the title conmpound of Preparation 2 and 3-

Re@r@iﬁﬁﬂh@l(ﬂﬁmg gl-oxide foll ow ng the procedure of
exanple 1. 35 ESI/M5 mfe: 349 ([ M+H] +, CLl7H12N6CS) WO

2005/ 040155 Retention tine (mn.): 9 EXAMPLE 29 -32
ExXRMPLEPZ804/ 010644

5-%da2|n4yl N-pyridin-3-y cSZthlenyI)pyrlmdln
S-Rysidazim-yl-4-rysidin3ad-442 ta'edw)pvv@p iB®-amined (75% from

dhainkl bk & d“a@lU’?QléWsdﬂﬁ ﬂ%ﬁ?&rﬂﬂ&ﬁle&oﬁi&uﬁd of Prelparailon 8 and 3-

br omopyr i di ne foll owi n procedure of exanple
ESI/ MS ml e: Progwpyriding{ °W@$7'I1ﬂ_mqe§§urﬁe@f @fﬁmﬁiﬁm ne

ES(/MSm)e: 383 UfEXATIE,NS)
4-(2- Fur I)H pyridazin-4-yl-N-pyrimdin-5-ylpyrindin

Retei‘g'ﬁrr‘rf”ﬁ‘é (m@))f §ined as a yel low solid (33% fromthe
title conpound of Preparation 6 and 5- bronopyrim dine

f i ng the procedure of exanple 1. ESI/M5s me: 318
C16H11N70) 15 Retention tine (mn.): 9

4- (Wﬁiyﬂuamaﬁ-pyrmdmaywwuﬁszaaﬁne cont ai ni ng

Otigtadds yglop 30T3%) o A this epmigug of Ryeaerion 6 29 5
broaBpyamidied folewih§ Bieestosdure vRé@nplepar ed according to

el S mle: ST Grhd 8 ol | o dal S0 i con di ox i deo. 1

Retepti6@timesindcol Kg Magnesi um stearate0.2 Kg Procedure

COMPOSITION EXAMPLE 1

50,000 capsules each containing 100 mg of 4'-(2-furyl)-N-pyridin-3-yl-4,5'-bipyrimidin-2'-
amine (active ingredient) were prepared according to the following formulation:

Active ingredient 5Kg
Lactose monohydrate 10 Kg
Colloidal silicon dioxide 0.1 Kg
Corn starch 1 Kg
Magnesium stearate 0.2 Kg

Procedure

The above ingredients were sieved through a 60 mesh sieve, and were loaded into a
suitable mixer and filled into 50,000 gelatine capsules.

COMPOSITION EXAMPLE 2



25 The above ingredients were sieved through a 60 nesh
sieve, and were |l oaded into a suitable m xer and
wo pdoseeb1sht o 50, 000 gel ati ne capsul es. COVPOSI ACTIRP2004/010644
EXAMPLE 2 30 WO 2005/ 040155 5533 PCT/ EP2004/ 010644
50, 000 tabl ets each containing 50 ng of
Y s
50,000 a%\l/e(teéjlé%égr?r%o(lﬁll'tag% égggnrgg oY by g 1y Al §1-A5% mmez
amfner(act Ivatlmgradlem)Wevaepriepgneddnoehilhe f@loK@g\lbUnwqurBt aI I | ne
cellul osel. 95 Kg Spray dried | actose9. 95 Kg
Car boxynet hyl starch0.4 Kg Sodium stearyl funmarate0.1
Kg Col | Abﬁi@ling;rietiieobn di oxi de0.1 Kg 5 Procedur&.%Kg|t he

powder $—ete—Hasse tgh—a—screen—ywth—an Lure
of 0.6 Wro?rﬁgﬁﬁﬁ? 86'%'1 a suitable m xer_ for %b

m nut eq Sam;bdmmlnmed into 300 ng tablets usd. WgKQ nm
di sc and

uu\,uco The—di-stnt €0t n
time of Ctafp@xyrggﬁﬁé %ar\fﬁs about 3 ninutgs. WO I
2005/ Oélsa&ﬁm%érﬁl?ﬁﬁh@ﬂdté)10644 -34 CLA| MS 1. A1 Kg

Cor’r‘pou \rl of fnrm_da (1 \A"\QV‘QI —10--RL .Sp. esen a
nmonocy Cooidal's 55'8? g&%'fjé’c aryl or hetegroaryl SH)BB
optionalTy substituted by one, two or three
substituents selected fromthe group consisting of

5 Pr"r‘?ﬁF’Uﬁen atoms, straight or branched, optionally
substi t ut ed | ower al kyl, hydroxy, straight or

aBiashad, oLl onal L SubeLi Lut o6, Lover 2L kORk v Sho minea i

a saiédﬁj’é tnﬁ}t!eﬁforglotrﬁlﬁutegﬁﬁ% ggmpmg%ﬂ i.ntoR@UZr\lj\i'g tabléls Gsindls Frﬁh,disc and
z e T L) - ereln ,

fatSlea Puashes. THa Biseaiatar, g Bne eiets Was by ifoiss, m

or a straight or branched, optionally substituted
| oner
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al kyl group or R and R' together with the atomto
which they are attached forma cyclic group; 20 R2

WO gpsegant s a nonocyclic N-containing heteroarBdT/BP00I010644

sel ected fromthe groups of s4fornulae (1la) or (lIb):
[ N~\ NNON (Ila) (II'b) 25 the groups of fornula
(Ita) and (Il b) being optionally substituted by one,
two or three substituents selected from group

consi sting of hal ogen at o AIMISr ai ght or branched,
optionally substituted |ower alkyl, hydroxy, straight
or branched, optionally substituted |ower al koxy,

. Aerympaundiofjfarmala (br anched optional |y substituted | ower

al kylthio, nitro, 30 cyano, -NR R', -CQ2R ,
-C(O-NR R, -NNR'")YCO-R, -NNR"")-C(ONR R',
wherei n WO 2005/040155?‘CT“§P20 /010644 -35 R, R
and R'' each i ndependent epts a hydrogen atom
or a straight or branch @ optionally substituted

| ower al kyl group or R, together wth the atom
to which they are att Bched Yorm a cyclic group. 5 R3
represents a nonocyclic or qﬁlycyclic, het er oar yl
group being optionally substituted by one, two or
tWhereinsubsti tuents sel ected fromthe group consisting
of hal ogen atons, straight or branched, optionally
substituted | ower al kyl, hydroxy, oxo, straight or
bR Arephesentsapiiooneyicli orsadhysy tlicuarytion hetenoary groxp optigally

0
S0l o RS Beloc S B Yo Bg oy Brgin o
16aldger’ atym@@tpeﬁght or hiaRehegd, apiiraiy Ribstiwted over atkyl, Rydroxy,
a gy,
oRFeichtor BF R BORGRAT AL EFRIET BROS, Sl o Blafthed
| om/@nal|;esub,stntumcquwermiksmhIoamtrORCyanggéﬂHﬁBf’ WAR' t-REOBNBIR", -
t a\ he b e l5»C
A RSOLE e B ORI T AnCRI RO R SR . Lodthdifipehaertl
t teprasehits azhydaoganrqjgmrcm aatr@tghdorrig'an@e@ll aptionallyibstiiutedrgwer
repr { t I Yk
P ERUEREH 15 A Aba@nlRERE S B whERINKER: lfached form a
scyclicrgrdvered ring or a nDnocycllc f|ve menber ed
heteroaryl group not containing nitrogen in the ring
20 structure, the heteroaryl groups being optionally
sBhreprasenisc: ynesyelic Nweni@inincieteroasiiaroupsalestes from the groups of

sgl he group consisting of hal ogen atons,
SO

N P s
SA®
~. =
N~ N

(lla) (Ilb)

the groups of formula (lla) and (lIb) being optionally substituted by one, two or three
substituents selected from group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted
lower alkoxy, -SH, straight or branched optionally substituted lower alkylthio, nitro,

cyano, -NR'R”, -CO,R’, -C(0)-NR'R”, -N(R™)C(O)-R’, -N(R"")-C(O)NR'R", wherein
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branched, optionally substituted | ower alkyl, hydroxy,
oxo, straight or branched, optionally substituted

wo owsn4Ebkoxy, -SH, straight or branched opti oped/ER2004/010644

substituted |ower al kylthlo nitro, cyano, -NR R',
O2R, -0(O-NRR', MR YRO-R. -N(R") 25

ng))Fg aéﬁt% gaﬁﬁ Epsa%r}genf( %re%Pe%eﬁis aS AVilq (g%e!h nﬁ&rﬂ%@)%ﬁ%h}ég ?r

optanched, Ioptlsmdjlstsubsmmdd lowwee alkgl deglip gr BgndoRr” Rgethrtwitt the atom

t BPRNEF itk S b ToATs R BaR o "o cordi ng o <l ai m

2 wherein R3 represents a nonocyclic or polycyclic 30

o TR ARG FATREbALORE 1A S U TPRR S

opub&bltuidadi by su@swmoutmsele b«ybsowentsmtectad ftcrlm & group consisting of
éérﬁq Qa S's st?g ﬁtcér%ﬁj%r{chgm grr\]%l g?&gggﬁgdr@:ag&, Af/droxy, oxo,

satnanghttmmmdhewptuoaalwupsﬁty@d dower adsoxy, -Stt; air@jblnt qstbranched

bray | R
SOPATRRY sy BRLISTR RS it S 2R Sy Ny
alNERT YGHO0-R’ N R'8)-C E)RRR” wuarwR R¥mndd® Reach mdependently

e el nytbb ol n d sRion aPhnch e Spl I substiuted lower
P@TRM@Q(D@M B1a8YR" togethenwitp thedatom ity whispiteeyezre sttgched form a

gghg%?&patom or a straight or branched, optionally

ti ed lower alkyl group or R and R' together

vvlth the atomto which they are attached forma
c [ any one of
C HE AR BAE o Brdimate R b 4 Ty om the
group consisting of pyridine, pyrimdine, pyridazine,

. @%gMEQ&#d Q&orﬁ élrrr‘lg'hwhé}%ﬂrﬁ*%ﬁeghﬁg a ekt & ggyfcirc or

ur an ene al em opt I ona
SMWD!QJ‘D@@FOBW| GWQP comprising ?Wtwegtmgt@rﬂr@ﬁxﬁn@@%@q gigg or a
f
0, N 148 e TSR
hstocbxg, th@iagterqanylgrtplmsgmngcﬁptlbnquhléat't%ﬁthymal fwp or three
Séﬂb%hfukﬁt]%%@léc%s Weord e gﬁfFup coﬂéstlﬁé Bf’”hgfabeﬁ’ EtJPﬁ@QGQSH’t or

optionally substitute ower alkylthio, nitro, cyano,
- bRnetred, opigr@lly sulgti tg)ecNRwsq' alkyl, IN(dppxy) Q,x\qgftrgqght or branched,

%j.‘ Bnal) dﬂ?@fltb‘%d%wem% rSI-Rstrg §ht &Marfhed %ﬁ&hally substituted

represen en atom or

slpwar glhyltfm nBMﬁEm—NBﬁl d?@iﬂ y HEAQbARR U@’ D@({@;‘R -N(R™)-
\?\H@)ﬁll‘&ﬁ"%e%m R F@“%dgi ) EQ&%\H@;‘SerWeF\ﬂ r‘e'B?es%h@"Q I‘iﬁirogAen atom

theéy are atta orm a cyclic group

c@rﬁaﬁm@wt@cbmhﬁ@; qp@o@ana.snbsmtmmeﬁ aligl 9raum Al RanddR” together
pyr AN '%[@W,ﬁécmﬂési bl ot fol bIcJhilRraly!

one of themoptionally
substituted by one, tvvo or three substituents

. SR'CS EEQnJ LG di togélﬂHPZ FAGRISRY r@Pre‘%Ent@%' rﬁgﬁé'byé‘ﬁ%olycychc

strail or 20 branc optionally substituted
ah&tylfoaryhgmqummﬁ@g agvt,r@ge@montﬁmnng sixwarpbered ring, the heteroaryl

groups being optionally substituted by one, two or three substituents selected from the
group consisting of halogen atoms, straight or branched, optionally substituted lower
alkyl, hydroxy, oxo, straight or branched, optionally substituted lower alkoxy, -SH,
straight or branched optionally substituted lower alkylthio, nitro, cyano, -NR'R", -
CO,R’, -C(O)-NR'R”, -N(R")C(0)-R’, -N(R")-C(O)NR'R", wherein R’, R” and R™ each
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optionally substituted | ower al koxy, -SH, straight or
branched optionally substituted |ower alkylthio,

W(mmosmmsyano -NR R', -C2R, -C(O-NR R', PCT/EP2004/010644

-N(R"")C(O-R N(R' ) - C(Q)GNR'R' wherein R, R' and
R'' each |ndependently represents a hydrogen atom or

én%yfan%%élg %rFQ{.QqQ Qrﬁg%&;{oﬂ[‘ﬁﬂé ¥t5%§m%'i' #ﬁﬁgd ! gWally
whbsihuteh@waradkybgmap oeR’ armm together with Hhrecatpm te whigh they are
f clai wh [

AP SR OH G I3 e ™ or oup cons st ng of pyridine.
pyrim di ne, pyridazine, isoquinoline, quinoline,

)
ORI S-08e 5L P Gl nmhefly KBgictos o
fthnegroupeopsisting cbmsidisiei mgmmdmha»yogennatlwmobw Sugietine,

Sep RGNS BBl Bt b blofnd S/ hondi®
alukstityted by oae ftivo asthrige anwwn@oselem@d frgmdhagnoup goesisting of

Bengh i ST A8 ol sl GBS o, o

ctreighf ortbrencpi\egcerathmgllwwmshtytamew@ aikm iSH, strpigbt @robranched
forp%'ﬁdauk%ﬁﬁlf{&gé? |&%’P%‘|k§ Hu&gqu‘?é ﬁgé{ﬁd dNP@Ra”?o R’, -C(O)}-NRR", -

m Optl onal

NBEICAtR d-NR” RCLQBR'RE uerein &’ e%t@raﬂ R’ @apln nslegensigntly
I
98;%%%%#&% P%ygﬂ E?Iagﬂdrt?gaaﬂ%f?%@ht or%[;érﬁh g% %ﬁﬁﬂﬁ&’ted lower
tailsyhgnwg or B’ apd Rotrgether with$he @temeté Wf‘dﬁhethe)aﬁt@oaéﬁaChed form a
q{yﬁﬂﬁ;ﬁ or branched optionally substituted | ower
y |o and cyano groups. 8. A conpound according to
any one of the preceding clains wherein Rl repr esents

R c&ﬁ;%”ﬁdsaect.:% r\gqo §faﬂ"ﬁ‘4%%?éﬁh Ri éjéé?f’ctgd ffbm t gﬁﬂp%obfélstmg of

t hi en-
ayddipg andupMﬂdmw 1drl)+or@f al eféhempptmeélv Byb%wjg@ by Qﬂ%de_\?f three

WBstithdifs Qéle&gﬁ fom tﬁﬁ gfc;d tdt')‘ﬁQlE r%i&l Hafdgefl a“tcfrﬁénsirg@ht or

group consi st I Ng 0 en ato st raig
khfmnhhddopt@pallymrslltyte@ld@sqnat"wd éwdlroesv\/e?XOaﬁtkawht %Ptﬁnék‘?d

ﬁ&u@ﬁﬁlb%u%ﬁt&@@%%k&?t 5AN&tdidh g{ c} o?Bpa%"chédJB&%nlaWbstltuted

ht or' branche opt 1 onal

dmalkm@dnlntr@m@fanOa+W|Rt hC82Rni-€(Q); NB)Pand\l(i[t MR, -N(R™)-

BRIR” ,,%Q)e H\R R* and'T‘K F{eac)w%@pe%entryh‘éﬁesén@% hydrogen atom
NR R vvhereln , " each i ndependent
éj together

ras r trgigiht or laranwﬁdogempr@tlmubsaw@ Igweraalbmgrw @5rFaed
%mtﬂ atdm&wﬁéﬁ keylRél attQMRH f&H‘é{E%eE@lﬂﬂh pof R and R

oget he"atomto which they are attached
form a cyclic group. 9. A conpound according to claim

enyP&lr@ur <ok d‘?r%r t@%ﬁytoﬁe ?f 85i9+§°1 R GeérRmM RYi8 I§13|%9ted from the

uran-3-yl and thien-2-yl, all of
tQi@lm exmsrs@nmquvy@%gmyfmc@af Ipyridazinen igragapling: %mo"ne

naphthyridine and pyridine-2(1H)-one, all of them optionally substituted by a
substituent selected from the group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, oxo, straight or branched, optionally substituted
lower alkoxy, straight or branched optionally substituted lower alkylthio and cyano

groups.
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10. A compound according to claim9 wherein Rl
represents a group selected from unsubstituted

wo 2an4id@syl and unsubstituted thien-2-yl.. 25 BAT/EER2004/010644

conmpound according to any o of the preceding clains
wherein R2 represents a pyri'mdinyl or pyridazinyl

- 3 EorEng By St aRY o€ BT toe PR b Sfet B el rom

ahe §rlup @onsistingsf pysidingi apltpyadine2( BH)edredall ofthemroptibnally

supstityted | ral kyl droxy. straigh

SiBR ke oY G BSle R rested Rt PtralP $icha Bligigen atpms,
stragihgdrt brancHedaostivadyogtbstiatdd lgwerdiod,i dxot stchigdwe branched,

al kylthi o, .nitr cyano, -NR R',. - - '
Bl flog bl R BBy, il earn apup P igubndien jpwer
Rlikylteia@ndicpadepgrodpat | y represents a hydrogen atom or

a straight or branched, optionally substituted | ower

al kyl group or R and R' together wth the atomto

8. whéarhpduneyacaorelingttd aoh ede bbthmpeeceyingictaims eunereiBR' Wpresents a

R o AL b T e
myridini3eylapnt pgridipyd-yl dd of e omiooally swhstithteddy doe, two or three

' ] ' ' .aj b hed .
ANt YU e Bp PP Bl A BRE Sy
toanmbed domiooaltydsubgtitut@dddeerralky?, hytiexei stralght pelpnasstedt sptionally

tit i dine Aoy .
ApHAZER Toderegy EH, Sflfer Biatond oHLRIy il iower
aligy|tioib, mi}ne, qyaeo,edilR@”p—lC@gRS .-?AQFW’R”RN(I_?@!Q(@ﬁI-N(Ia’”)-
HOIRRR, LN ki Ba 5 ey iligEEnuctiiedadomedhyarogen atom
Lon siLstretght ot lrdnghed, nbtiunaumqustimtqoqummgmmréﬁ and R” together
Ryith! tgg‘é{o'?ﬁ fg%ﬂ'ﬂcm}%}y a\P@ S{t%dhgd %?'m' Y cﬁ:}% ?Potu%d fr om t _he
group consisting of pyrid ne, pyrimdrne, pyridazine,
I soqui nol i ne, quinoline, naphthyridine and

B SRR Tt g

qesylsiurang2-gf, furah-8eandithiams?-yl, st phthgmtopdipndllysaubbtédted by an

' substituted | ower al kyl, oxo, straight or
8%; %ﬁ%&:‘%"){'ls optionally substituted | ower al koxy,

strai ght or branched optionally substituted | owner

10.;1{) 5%41%@%913%%@@@5 glagﬁgwgigreaﬂ@ rébrE QSR b A G St Wom

Ainsqigstifuieq furam2py andiumsupstitbted tlenBiybyri mi di n- 2' - ami ne
20
4' - (2-furyl)-N(6-nmet hoxypyridin-3-yl)-4,5"-Dbi p¥ri m di

11.rA @ompadndeaccording to any one of the preceding claims wherein R represents a

Ab'y'rir(n?d‘lrtw 5VL9rid§'zﬂ¥Hr%@WﬁfcM ln‘ia‘b’br%' 6;}%9%(Ifyi s'ﬁiogtiitﬂfealb'y%,nﬁvo or
three substituents selected from group consisting of halogen atoms, straight or
branched, optionally substituted lower alkyl, hydroxy, straight or branched, optionally
substituted lower alkoxy, -SH, straight or branched optionally substituted lower
alkylthio, nitro, cyano, -NR'R”, -CO;R’, -C(O)-NR'R”, -N(R"")C(O)-R’, -N(R’")-
C(O)NR'R”, wherein R’, R” and R’ each independently represents a hydrogen atom
or a straight or branched, optionally substituted lower alkyl group or R’ and R” together
with the atom to which they are attached form a cyclic group.
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N-(6-fluoropyridin-3-yl)-4'-(2-furyl)-4,5 -bipyrimdin

-2' -am ne
W@ 2006840185 y1 ) - N- (4- met hyl pyri di n-3-yl)-4,5" - bi pyr/EPdo04/o10644
-2' -am ne
N-pyridin-3-yl - -thlen2yl 45 - bi pyrimdin-2'-am ne
idinyl
12. iﬁsco(r%qu\.‘nlcji (?rcg%r 'é‘ﬁ )}?)cla@ IC1) )1/ grem R? re1presen;s abpyrlml iny OIor pyr2|dazmyl

-gaerprwhich may be optionally substltuted by a stralght or branched optlonally
r 6- met hoxypyridin-3-yl)-4,5 -bip
A R

-(2-furyl)-N-(6-nethoxypyridin-3-yl)-2-(nethylthio)-
r
13. jx éoné&#ufﬁhﬂ oajrcg%rﬂle yﬁ)c agﬁ]ﬁ‘%vr}erem ﬁl oe)prel\sl_egglsral\n lilnnS_U8§t>I}Ut_ed p¥r|m|dm
%ylpyunwb@tlwtezi Pyalﬁﬁﬁ@'4 yl group
4-(2-furyl)-5-pyridazin-4-yl-Npyridin-3-ylpyrimdin-2
-amne 30
14.4 cqropqundyacyoring o 6V @B 9 thaiprecgdipg)claims wheresy R reRaesents a

f{; u?d@é”@cted rom unsubstlt ed furan 2 yI and unsubstiyuted thien-2-yl, R?
ury E/rlm I n- bi pyrimdin-2'-amn

gepresents an unsubstl ted pyrlmldln-4y -yl or an unsubsYtuted pyridazin-4-yl and

4Nhe('§n Ra ré’ sdiedtbd RorRhGrOURYbh&tMg3oniytidihe pyrithi@NE] pYridhzine,

n-2"-amn
4soquinofing, ﬂU)noN:e( eapbihmiding andpyiidney2 (i Hirore, al; gf shanmPetionally

s%b tﬁﬂ'ﬂFB By a substltuent selected from the, group consisting of halogen atoms,
yrazin-2 Y 5'-Dbi pyrimdin-2'-am ne
3;ga|ght or branched optlonally subs tuted lower alkyl, oxo, straight or branched,

Ebp{ Bﬁally@abétlﬂu%d )ovﬁ’er%ll(o?*_s%‘fﬂél Rt & Brarched! Eﬁ&‘\eﬂ@}sﬂbﬁ@ﬁk@%wer
e WD 20 040155 P2004/ 01064

@'KYUQ'DfalH‘ﬂW?fJQ\Q"P!P%m dopyri mi di n-5-yl)-4,5' -bipyrimn di

n-2'-am ne

4'-(2-furyl)-N-[2-(nmethylthio ri mdin-4-yl 4,5' - bi
1544 pémmqmdéc%:grmq[géo(clalm 1"which ls)o% of: yH- 'P

N- [ &= GBERAN-BREiREV dI5oByathlnid wdind Uryl ) - 4. 5" - bi pyri
& { 54('2-f("2l N8y mpthpxgpyriding i) Xtoipyamidin-2'aming} pyri di n-

2( 1 . . :
fe&g I\?pﬁ-din gbshpﬁé/ﬂr"pgm 2 mlne -4,5" -bi pyri mdin-
2 alr(ﬁﬁbloropyrldln -3-yl)-4'-(2-furyl)-4,5'- blpyrlmldln -2' amlne

i ne£1'2(2-fury}sll\)l (t{\l-mea'n ynglcr%ld )l;]) ﬁSyé)lpyrir#dmbi %l é“ din-2'-am
4 (2pyfridiny3-y=4\tiejen-2ojl-4 5 -Bipylimidirs2'-dmipy r i mi di n-2' - ami ne
y rlmd|n2-amne
%3£3ffl¥P§1P}"eR¥'WRYHP&%Y'5J ?/TAB'W”@'C" %p?’?‘l”ﬁ din-2'-anin
e. 16 (3-fluoropheny|? -N-(6- methoxypyrldln -3- yI) 4 5' blpynmldln -2'- amme
N-pyrimdin-5-yl-4"-(2-thjenyl) rimadin-2'-am
i ne4d'-(2-furyl)-N-(6-methoxypyridin-3- yl))é (methylthlo) 4 5y bipyrimidin- 2 -amine
'\k ( l-@,&lu@%\ﬁéhﬂ B Petyhnid)-ngridini e 8- bbyamidih By sk di
5 p9f(21ﬂmzh)15 pyrigazingApp-N-pNriging3-yipydmidin-24emingy| ) pyri mi di n

4 (gqqufﬁgyll))N é1 oxudo%/ndln -3- XI) -4 5'- RLpgrlmldm %'Iarl']'nl ® vl pyri ni din
-2- AHQZFfGryI)Ellﬁ-pyJﬁmdm @lybtéslsp)frmmdnpf%ddmmg a conpound of

f | f d
et R BBt A PR e Eainsng R ar e
as hepaurheatg-metefipynidia-3-yI5-4 Sobipyididin-2'fandne onpound  of

fornul S _as herelnbefore defi ned and
ﬂs(zﬁfﬂ&bd}éﬁyraﬁ'ﬁéﬁ é@%r@%‘f‘lﬁ%‘ 62M"§di ne or chlorine
o 5-{[4'-(2-furyl)-4,5"-bipyrimidin-2'-ylJamino}nicotinonitrile
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NH2 20 R 2 i N 17. A conpound according to any one of
clains 1 to 15 for use in the treatnent of a
w@atohokoss cal condition or disease suscepti bl ePCDEP2004/010644
anel i orati on by antagoni sm the 25 adenosi ne A2B
receptor. 18. A pharnmaceuti ca% con‘p03| tion conprising
ac deflnedlna 1t015|n
admg;r@ﬁ gﬁﬁqmﬂd%‘iﬂﬂ%é% cgﬂi @)’"z%‘ggpt a‘[T)'II e dil uent

o g'aRifugh-N-BO rﬁ&hyltﬂﬁtﬁppfmldmmey‘rpﬂﬁ'lftdpymmdlefz -Iae'ﬂhe n any

f cl t
ToaNdaBriyRep vt S R b B acine
Gongi{fal- gznfuqn) dssgp,&mnauﬁsz:@némuhbpyﬁdm 20FiNghe nproved by

ant agoni smof the ‘A2B adenosine receptor. WO

2'005/‘(@2(6'195’\’ ﬁ@ﬂ@ﬂaﬁb’@qmtﬁtﬂb"ﬂﬁ bipyAigiditr2-gB@€accor di ng

10 gl@limydN- |s\AG€F\8|H34 Y& 50abRhigE I amifeondi tion or
dlsease i's asthma, bronchoconstriction, allergic

ofi sédgégwl)ﬂ\frgwﬂp@h§1¥bﬁ5 -RipYiEnidiecd-aMb¥ s, reperfusi on
' nJ H‘r Xxfu&%%—ﬁ&r‘?dﬁb BVE ﬁ%hﬁlgyl"f}md[nei IaRat hy,

astrointestinal tract disorders, cell
pr ol4 HBdurt) +Mpyrdmlm=5}e|r4;5 -kipyaibudin<'-aminei t us, and/ or

aut eog}tr]Huﬁ?%' ‘231 t%lenﬁl) %]5 b@ﬁ% lfhoﬁi n%etreat' ng a

subj Ilcte ol ogi cal condition or
Ch sela(Semcmpymmp&yb)l-zﬁ-(zmlmyBI-4 51¥tﬂwrlmnd|b-ye anmtrmgonl sm of

t he_A2B adeno e re . ri ses
adn? yedaan- ﬂdﬁk\gf’yé'ginaﬁ 2' {Zet@{enyﬁoyélfq:’@ RS mount of a
GO NPQRAG IRS-gYEl e d-yil-N-gyiyhidinG-Wbyriedidin/sarbineo 15. 10
22. A nmethod according to claim?21, wherein the
pat hol ogi cal condition or disease is asthns,

16.0x prdvebscionpiodueihg atompolied gﬂ f6rnd.il§ ee§86ﬁnehynwehj? eﬁlébﬂﬂalms 1to
at heroscl erosi s,

erf u ocar
o RRRD & FOPPRSLATE ik SR o A0S BF e inhefarp defined
tig a@dplé?ﬂ Wit debmpoared bf fprrnajla (lnr\amére R3d8 sohelembefore defined and X
di ﬁbet maT }% aut RI mune 15 di seases.
Is halogen, preferably rbmlne |od|ne or chlorine

1

R /V“\N/\\(NHz
Rz =N RS/X
(1X) b

17. A compound according to any one of claims 1 to 15 for use in the treatment of a
pathological condition or disease susceptible to amelioration by antagonism of the

adenosine Ay receptor.

18. A pharmaceutical composition comprising a compound as defined in any one of claims

1 to 15 in admixture with a pharmaceutically acceptable diluent or carrier.

19. Use of a compound as defined in any one of claims 1 to 15 in the manufacture of a
medicament for the treatment of a pathological condition or disease susceptible of
being improved by antagonism of the A,s adenosine receptor.



10

15

WO 2005/040155 PCT/EP2004/010644
-40 -

20. Use according to claim 19, wherein the pathological condition or disease is asthma,
bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion
injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders,

cell proliferation disorders, diabetes mellitus, and/or autoimmune diseases.

21. A method for treating a subject afflicted with a pathological condition or disease
susceptible to amelioration by antagonism of the A,g adenosine receptor, which
comprises administering to said subject an effective amount of a compound as defined

in any one of claims 1 to 15.

22. A method according to claim 21, wherein the pathological condition or disease is
asthma, bronchoconstriction, allergic diseases, hypertension, atherosclerosis,
reperfusion injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal
tract disorders, cell proliferation disorders, diabetes mellitus, and/or autoimmune

diseases.



