PYRI M DI N- 2- AM NE DERI VATI VES AND THEI R USE AS A2B ADENCSI NE RECEPTOR
ANTAGONI STS The present invention relates to new antagoni sts of the A28
adenosi ne receptor. These conpounds are useful in the treatnent,
prevention or suppression of diseases and 5 disorders known to be
suscepti bl e of being inproved by antagoni smof the A28 adenosine receptor,
such asast hns, aIIergic di seases, inflammtion, atherosclerosis,
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regul ates several physrologrcal functions through specific cell nenbrane
receptors, which are nenbers of the Gprotein coupled receptor famly. Four

di stinct af% ARLN8, /868 rs have been identified and classified: A , A2"°,
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receptor agf, ,n;tmrmon several A28 20 receptor antagoni sts have been
recently di sc ose 8? The treatnent or prevention of, asthng,

bronchoconstriction, allergic diseases, hypertensron atherosclerosis
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W02/ 42298adenBsid2@3656rs hAE: Bddnli8dmtted Y da Hikh0RARD, AVQ%E/AGO%O or WO

00/ 73307. It has now been found that certain pyri nt'd afi ne derivatives
are novel potent and selective antagonists the A28 adenosi ne receptor and
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or diseases susceptible of being inproved

In view of the physiological effects mediated by adenosine receptor activation, several Asg
20  receptor antagonists have been recently disclosed for the treatment or prevention of,
asthma, bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion
injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders, cell
proliferation diseases and/or diabetes mellitus. See for example WQQ3/063800,
WO03/042214, WO 03/035639, WO02/42298, EP 1283056, WO 01116134, WO
25 01/02400, WO01/60350 or WO 00/73307.

it has now been found that certain pyrimidin-2-amine derivatives are novel potent and
selective antagonists the A,z adenosine receptor and can therefore be used in the
treatment or prevention of these diseases.

30
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

35 antagonism of the A,g adenosine receptor ; and methods of treatment of pathological



35 antagoni sm of the A28 adenosi ne receptor ; and nethods of treatnent of
pat hol ogi cal -2- conditions or diseases susceptible to anelioration by

ant agoni sm of the A213 adenosine receptor conprising the adm nistration of
t he conpounds of the invention to a subject in need of treatnent. 5 Thus,
the present invention is directed to new pyrimdin-2-amne derivatives
derivatives of formula (1) RH NN, R R21I1 i N(lI) 10 R represents a
nonocyclic or polycyclic, aryl or hetemoaryl group optionally substituted
by one, two or three substituents selected fromthe group consisting of
hal ogen atwndgitionsstr dakgdes soscebtisla chadeliocbn by ahtbyorsin st et .gdddrowes al kyl ,

hyd , [ - . ti it U . . . -SH,
Srraight ortBidShm Bl AREUR ol MR oSS ARSI sRIEERY
cyano, - NRepd of tregtipet. -C(O-NR R, -NNR")C(O-R, -N(R"")-C(ONR R",

wherein R. R' and R'' each independently represents a hydrogen atomor a
straigh branched, optignally substituted | ower alkyl group. or and
% F oget halrnitERPERE BRI SlastacHd fRkyY AP Enat dHER ATt LGPt € or oup;
20 R2 repriesefd( a nonocyclic N-containing heteroaryl group selected from
the groups of formulae (Ila) or (Ilb): Il \W\ N (Ila) (I1Ib) 25 the groups
of fornmula (lIla) and (11b) being optionally substituted by one, two or

three substituents selected fro grogp camsi sting of hal ogen atons,
straight or branched, optionally i e | ower al kyl, hydroxy,
straight or branched, optionally sulstitiuted |ower al koxy, -SH, straight

or branched optionally substitut N al kylthio, nitro, cyano,

1
10
R’ represents a monocyclic or polycyclic, aryl or heteroary! group optionally substituted by
one, two or three substituents selected from the 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
15  alkylthio, nitro, cyane, ~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 alky! group or R' and R” together with the atom to

which they are attached form a cyclic group;

20  RFrepresents a monocyclic N-containing heteroaryl group selected from the groups of

formulae {Jia) or (lib):

(la) (I}
25
the groups of formuta (lia) and (lib} being optionally substituted by one, two or three
substituents selected from group consisting of halogen atoms, straight or branched,
optionaly substituted lower alkyl, hydroxy, straight or branched, optionally substituted
lower alkoxy, -SH, straight or branched optionally substituted lower alkyithio, nitro, cyano,
30 -NR'R", -CO;R’, -C{O}-NR'R", -N{R"JC{O)-R’, -N{R")-C(OINR'R", wherein R, R” and

M



30 -NR R', -CO2R, -CCO-NRR', -NR'"")CO-R, -NR'"")-C(ONR R', wherein
R, R'" and -3- R''" each independently represents a hydrogen atomor a
straight or branched, optionally substituted |Iower alkyl group or R and
R' together with the atomto which they are attached forma cyclic group;
5 R3 represents a nonocyclic or polycyclic, heteroaryl group being
optionally substituted by one, two or three substituents selected from
group consi sting of hal ogen atons, stra:;;_ght or branched, optionally

substituted | ower al kyl, hydroxy, oxo, straight or branched, optionally
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over al Kyl t g adefidsnty coppbtent 4 fldilen Yqup bR S BPRaR R SpiSALty
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i ndependengila¢hdEBFe s @IS glogydr ogen atom or a straight or branched,
optionally substituted | ower alkyl group or R and R' together with the
atomto which they are attached forma cyclic group; or an N-oxide or a
phar mac&ut Rtableyertc s ephabyicic sajdycydierrenfroaryl gtaupAssingsatiohaly slstituel fyer m

| ower al kyl..epnhr b I it i r..or branched  radicals
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n-butyl, sec-butyl q%gyt ert-butyl, n- pentyl, 1-fethylbutyl, 2-methylbutyl,
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1- et gyh@)utFyJ R" ghd higdddubydpenderily dém]eiehysl dniidytgen ﬁtol?n ok aiTlﬁ'EdTgHt butﬁrﬁbched. I

1, 3-di et hyl. 2, 2-di et t 2, 3 2- et entyl,
3- net hyl pe %’%EF%%%S&US??g%@y&‘ME g@?%%’i%%ngﬁd Agﬁhhs%&mﬁﬁee?tﬂ@ 0 Wﬁ’c'i( h{‘)% | ower
al koxy- entffragitasheploramalyie gest i t ut ed, |inear or brached oxy-containing

radi cal s each having al kyl portions of | to 8, preferably 1 to 6 and nore
n atons. The substituents in said al koxy groups are

preferably 1?1[}\10 4 carb% ,

sel ected ¥ 8V HEESHEPAIBEUITHEY AFEPIBRY SgY BGFel 30 Preferred al koxy

radi cals include nethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-
As used herein the term lower alkyl embraces optionally substituted, linear or branched
radicals having 1 to 8, preferably 1 to 6 and more preferably 1 to 4 carbon atoms. The

substituents in said alkyl groups are selected from halogen atoms and hidroxy groups.

20 Examples include methyl, ethyl, n-propy!, i-propyl, n-butyl, sec-buty! and tert-buty!, n-
pentyl, T-methylbutyl, 2-methylbuty!, isopentyl, 1-ethylpropyl, 1.1-dimethyipropyl, 1,2-
dimethylpropyl, n-hexyl, 1-ethylbutyl, 2-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyt,
1,3-dimethylbutyl, 2,2-dimethyibutyl, 2,3-dimethylbutyl, 2-methyipentyl, 3-methyipentyl and
iso-hexy! radicals.

25
As used herein, the term lower alkoxy embraces optionally substituted, linear or brached
oxy-containing radicals each having alky! portions of 1 to 8, preferably 1 to 8 and more
preferably 1 to 4 carbaon atoms. The substituents in said alkoxy groups are selected from
halogen atoms and hidroxy groups.

30
Preferred alkoxy radicals include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-
butoxy, t-butoxy, trifluoromethoxy, difluoromethoxy, hydroxymethoxy, 2-hydroxyethoxy or

2-hydroxypropoxy.



but oxy, t-butoxy, trifluoronethoxy, difluoronethoxy, hydroxynethoxy, ‘

2- hydr oxyet hoxy or 2-hydroxypropoxy. -4- As used herein, the term/| ower

al kylthi o enbraces radicals containing an optionally substituted, |inear
or brached al kyl radicals of 1 to 8, preferably 1 to 6 and nore preferably
1 to 4 carbon atons. The substituents in said alkylthio groups are sel ected
from hal ogen atons and hidroxy groups. 5 Preferred optionally substituted
al kyl thio radicals include nethylthio, ,ethylthio, n- propylthio,

i -propylthio, n-butylthio, sec-butylthio, t-butylthio, trifluoronethylthio,

di f I uor ongl, mélafj P%]rgl’n Jﬁﬁérﬁgw@#%ﬁ Q'e%bra%e%ya%fcgﬁ%%E@Mkrhmn% %nally

2- hydr oxypropy erel ermc nbr aces,
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cyclic radltsalcgrb%a@awtraé ButR0ReME IS EalkyithdDrodpa RoOsaIsddCrront Belbgsal s may be
aromatic or alicyclic, or exanpl e cycl oal kyl radicals. Heterocyclic

radi cal s aé‘?"%aqdrﬂ’:qrﬁ’&’egrﬂ eroaryl radicals. 15 As used herein, the term
aromat i & group enbraces typically a 5- to 14- nenbered aromat i ¢ ring

system S'T'# %tagrygrsugstﬁtﬂg%gﬁﬁtﬁg rEerga ?P{@Ihggﬁ]gﬁwéltlﬁgrgt@ltﬂioorpe or nore

het er oat ons s roatorns are present t he
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it is nanmggubeh QAN hydfoafhEdlihiol DeyadRpEitsio o dingadox@ashysiononocycl i ¢ or
pol ycyclic, such as phenyl or naphthyl. 20 When an aromatic radical or

noiety carries 2 or nore substituents, the substituents may be the sane or
di f f er ent AsAsedis@dinhies earm, cytih:egrbmembmgds urdelsgdiheneivb spad@dt sapbaratiky a
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di fferent 50 MRERfRRSRY Padiddle term heteroaryl radical embraces typically a
5- to 14- nenbered ring systemconprising at |east one heteroaromatic ring

and containing at | east one 30 heteroatom selected from0O, S and N. A
het er of5 ylasiaeli gatinnhy tde @osatigireny smigaoss typicalpa 5- troT4e nfengededr i ngs wher ei n

at | east gn%%watl'c rlgg g}%ltgrf?'sﬂéh s Q%t Srré)%e%ered ring which may contain one or more
heteroatoms selected from Q, S and N. When no hetercatoms are present the radical is
named aryl radical and when at least one heteroatom is present it is named heteroaryl
radical. The aromatic radical can be monocyclic or polycyclic, such as phenyt or naphthyl.
20 When an aromatic radical or moiety carries 2 or more substituents, the substituents may

be the same or different.

As used herein, the term ary radical embraces typically a Cs-C4 monocyclic or poiycyclic
aryl radical such as phenyl or naphthyl, anthranyl or phenanthryl. Phenyl is preferred.
25 When an aryi radical carries 2 or more substituents, the substituents may be the same or

different.

As used herein, the term heteroaryl radical embraces typically a 5- to 14- membered ring
system comprising at least one heteroaromatic ring and containing at least one
30 heteroatom selected from O, S and N. A hetercaryi radical may be a singte ring or two or

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

Examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furyl, oxadiazotyl, oxazolyi,
imidazolyl, thiazolyi, thiadiazolyl, thienyl, pyrrolyl, pyridinyl, benzothiazolyl, indolyt,
35 indazolyl, purinyl, quinolyi, isoquinolyl, phthatazinyl, naphthyridinyl, quinoxalinyl,



Exanpl es include pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, furyl,
oxadi azol yl, oxazolyl, imdazolyl, thiazolyl, thiadiazolyl, thienyl,
pyrrolyl, pyridinyl, benzothiazolyl, indolyl, 35 indazolyl, purinyl,
qui nol yl, isoquinolyl, phthal azinyl, naphthyridinyl, quinoxalinyl, -5-
qui nazol i nyl, quinolizinyl, cinnolinyl, triazolyl, indolizinyl, indolinyl,
i soi ndolinyl, isoindolyl, imdazolidinyl, pteridinyl and pyrazolyl
radicals. Pyridyl, thienyl, furanyl, pysidazinyl, pyrimdinyl and quinolyl
radicals are preferred. 5 Wien a heteroaryl radical carries 2 or nore
subst i t uentignazoligy! Swstizinw entislinyayriabeyl indolizdgirmdoinydidofrepient isofdolys ed
herein, so ok I Ml et i present in
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neans t hat P¥adey! anpadipengadisaitipreareferetbi eti es, chains or cycles can be
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by chemni caf$dme ectifgperdabl e at ons, radicals, noieties, chains or cycles. \Wen
two or nore substituents are present, each substituent may be the sanme or
different. 15 As used herein, the term hal ogen atom enbraces chl ori ne,
fluorine, At&fdheredt spegiohibe alremrradiapls waleliss, shainuiondvales piserdiin the or
bromi ne at geierarsictipseraralynteh bRl op@nally JubBRLeBE This Fink BlafrRad 0 when
used agya reflrxdjhails th‘g. sarﬁg‘ rrea%g. Zg Aghused herein, the term
phar maceut 7 ¢ar |y Gt St aEP 4P £8R8e ey gngilstivied of AubshivissliR i cal 1y
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succi ni ¢, duBth@ntCare PRIVEAL, BacrakBiiitGont Aray BEHRANGRUSRIFRINE, et hanesui phoni c,
benzen?iul phoni ¢ or p-tol uenesul phonic acid. Pharnaceutically acceptable
bases inhclude alkali netal (e.g. sodiumor potassiun) and alkali earth
metal (e. ¢s wsatl berem, te termghasganrgiorh gaibaice g edorardiwmrigarirembasesdinkor exanpl e
al kyl am rll@cgns tgﬁi)félﬁlaﬁﬂoriﬁéncﬂﬁ)ﬁn@g"q)rg}ﬁikg %Eo%%&s?pr%@rgbeffchlgrgegr HE&E Br eferred
salts according to the 1 nvention are quaternary amoni um corrpounc?s

The term halo when used as a prefix has the same meaning.

20 As used herein, the term pharmaceutically acceptable salt embraces salts with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include
both inorganic acids, for example hydrochioric, sulphuric, phosphoric, diphosphoric,
hydrobromic, hydroiodic and nitric acid and organic acids, for example citric, fumaric,
maleic, malic, mandelic, ascorhic, oxalic, succinic, tartaric, benzoic, acetic,

25 methanesulphonic, ethanesulphonic, benzenesulphonic or p-toluenesulphonic acid.
Pharmaceutically acceptable bases include alkali metal (e.g. sodium or potassium) and
atkali earth metal (e.g. calcium or magnesium) hydroxides and organic bases, for example
alkyl amines, arylalkyf amines and heterocyclic amines.

30 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, oxatate, succinate, tartrate, malate,

35 mandelate, trifluoroacetate, methanesulphonate and p-toluenesulphonate. X- is preferably



wherein an equi valent of an anion (X-) is associated with the positive
charge of the N atom X- may be an anion of various mneral acids such as,
for exanple, chloride, bromde, iodide, sulphate, nitrate, phosphate, or
an anion of an organic acid such as, for exanple, acetate, nuleate,
fumarate, citrate, oxalate, succinate, tartrate, malate, 35 mandel ate,
trifluoroacetate, nethanesul phonate and p-tol uenesul phonate. X- is
preferably an anion selected from chl ogi de, brom de, iodide, sulphate,
nitrate, acetate, nmaleate, oxalate, succinate or trifluoroacetate. Mre
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Prefered g@upRdbsste@t mditinksvgthien are those wherein R2 represents a
pyri mdinyl or pyridazinyl group which may be optionally substituted by
one, two or three substituents 10 selected fromgroup consisting of

hal ogers atfensed Béremi ghN-coidelis modrbftom thettébiaralblyic aoilvetsior imiesh dresest inal kyl |

hydr oxy, ?&J@b@gﬁ Q[mgaqggﬁgﬂTnggggggg%&y substituted | ower al koxy, - SH,

strai ght or branche ptionally su uted | ower alkylthio, nitro,
cyano, -NRR', - C2R, -C(O-NRR', -NR''")(O-R, -N(R")-C(ONR R',
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Furt heto plseiéeteedom@nqammdsismgeafhh!og@w atbres esnralgmorms@wmra")pyrl m di nyl or
pyridazin [ t or
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conmpounds _wher ej n cyclic

et br oar yINGRATENEORBIEIRS T e gedr eheanT mrehss RRBALGFi ng or a
nonocytd i gubstibitdd ueemekybgroed chBtawdrirtydetiar auth theodtomdatvaichithey and t rogen in

the ring , roaryl groups being optionally substituted by
one, two %rg(#ﬁ%%g%%suwﬁ 5“5 hts selected fromthe group consisting of

hal ogen atons, straight or branched, optlonally substituted |ower alkyl,

hydr oxy, ht or ancgw th F t cﬁﬂ Lot alkoxy,
- SH, strgﬁg%?r%?eﬁgéﬁ@ﬁgﬂ" opt'Y 3?“%g ﬁbstl %S&gQ%J%éH k %ﬁ o, %ltro
cyano, - NBrdRp whiaee®y be optionally substttuted by a straight or branched optlona! y substituted

20 lower alkyithio group. More preferably R? represents a group selected from pyrimidin-4-yl,

2-methylthio-pyrimidin-4-yl and pyridazin-4-yl.

Also preferred are compounds wherein R? represents a either a monocyclic or polycyclic
heteroary! group comprising a nitrogen-containing six-membered ring or a monocyclic

25  five-membered heteroaryl group not containing nitrogen in the ring structure, 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 tower alkylthio, nitro, cyano, ~-NR'R”, -CO,R, ~

30 C(O)-NR'R”, -N(R™C(O)-R’, -N{R"}-C(O)NR'R", wherein R', R" and R each
independently represents a hydragen atom or a straight or branched, optionally
substituted lower alkyl group or R’ and R" together with the atam to which they are

attached form a cyclic group.



30 C(O-NRR', -NNR'")YC(O-R, -NNR"")-C(ONR R', wherein R, R'" and R"
each independently represents a hydrogen atomor a straight or branched,
optionally substituted |Iower alkyl group or R and R' together with the
atomto which they are attached forma cyclic group. -7- Futher preferred
conpounds of the invention are those wherein R represents a nonocyclic or
pol ycyclic heteroaryl group conprising a nitrogen-containing six-nmenbered
ring, the heteroaryl groups being optionally substituted by one, two or
three substituents selected fromthe group consisting of hal ogen atons,
strai ght oFuthegmefhee] Cfﬂmdunﬂﬁbﬂ thie bivendibs ket thd sdviepsin IR® aéd(g!dentshydr OXy, 0XO,

t ht ht
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br ;ncﬁZC“ B oD 4L S BloP a8 B HY D' et her
with thé a %W@gd&ﬁ% ﬁﬁ‘fﬁEXA’%’fyemT’O S‘éaf‘fﬂrﬁ(?hérax?rl?%n?%gﬁi‘)@l %“EStE}H‘t%&?WG’ is even
nor e pr ef eslkagt, {Shatstra:ghttohermdmmmdwfipéuashmtqﬂrl@mmkymmuerrm anrla ~represents
a rest se\gehegd hor@@wﬁounﬁ: ER%¢ LN ﬂy” (RENneBYR ] HBRY _ one.

pyri dazine, 1 soqui’nol PYT | |ne
furan and ?WW@W@@&I'Y re@fesﬁﬁémmwgﬁh@tpﬂﬂw§5trslgbtsQflbtranC{aeld toptianaty; two or

three subséubupt@t@am@b&gﬁ@&;}‘&%h@ﬁ wgesﬂer&am%%wnm Wich B8} 4gen at ons,
strai gﬁb or, 5%:& %ptl onal Iy substituted | ower al kyl, hydroxy, oxo,
straight oftté5 87‘:‘%8 YGEE Ral | y substituted | ower al koxy, -SH straight or

branched optionally substituted | ower alkylthio, nitro, cyano, -NR R',

G Q) , , R' and
R" each i nge"%ﬁé’g‘e Ffrefer,’}lég?r ea'}s&@s %Oun‘#((g og‘(%:r%@;ﬁt bnr%e’e%onaﬂyrs}?‘?rgse@ﬁsta or
br anched, féﬁtﬁe@ﬁt&ﬁ|fr9rfstn9§tquz>@p@ﬁ1ﬁt4ngvcépw inéy byrgridiop. RridRine, seduiRvineoget her

with the al@its n%ﬁtﬁﬁldﬁrlléebfyr@fr@ ﬁflii)a&wlée@rdcnocfnmtlﬂo%@aq oBiHeMRptibdhn@ Still
nor e pr s selected fromthe group consisting of

fer execu R3 i
pyridih b?g‘l’tﬁ‘? By ﬂ'ée “ﬁ?/PT@??lsHBSt't‘f%ﬁ?qﬁﬂeﬁi?Fflﬁﬁ@ thg@f%‘cﬂlqoﬂﬂs“”ﬁﬁf)ht hyri di ne
ang Fy[I dmm@ga(w htdynsostegigralok brahchedbogdtibasmy apbstionsd I:cowesa!b,ﬂthyhtﬂx?(bxby ? aht
substit ue , r straig
or branc hgt aﬁﬁ ‘?f"t&aﬁ‘gf%%?d%@ﬁ &uq%ﬁ@tﬁ%g%%r%g( %}%I '%tg%ggrbrgﬁg%ggor br anched,
optional | yapgwgr Phstieted loweraliftiioxyitro, syarmi iR’ RSr O@zanefh(éd NipRi.enal | y

substit ut @grlI"aN-R’, -N(R")-C(O)NR'R", wherein R’, R" and R each independently represents
20  ahydrogen atom or a straight or branched, optionally substituted lower alkyl group or R’
and R” tagether with the atom to which they are attached form a cyclic group.

in a stilt more preferred execution R® is selected from the group consisting of pyridine,
pyrimidine, pyridazine, isoquinoiine, quinoline, naphthyridine and pyridine-2{1H)-one, all of

25 them optionally substituted by a substituent selected from the group consisting of halogen
atoms, straight or branched, optionally substituted lower afkyl, oxo, straight or branched,
optionally substituted lower alkoxy, straight or branched optionally substituted lower
alkyithio and cyano groups.

30 More preferably R represents a group selected from the group consisting of pyridine and
pyridine-2(1H)-one, all of them optionalfly substituted by a substituent selected from the
group consisting of halogen atoms, straight or branched, optionally substituted fower alkyl,
oxo, straight or branched, optionally substituted lower alkoxy, straight or branched
optionally substituted lower alkylthio and cyano groups.

35



al kylthi o and cyano groups. 30 More preferably R3 represents a group
sel ected fromthe .group consisting of pyridine and pyridine-2(1 H)-one,
all of themoptionally substituted by a substituent selected fromthe
group consi sting of hal ogen atons, straight or branched, optionally

substituted | ower al kyl, oxo, straight or branched, optionally substituted
| oner al koxy, straight or branched optionally substituted |ower alkylthio
and cyano groups. 35 -8- Still nore pregferably R3 represents a group

sel ected from 1-oxidopyridin-3-yl , pyrimdin-5- yl, 5-nethoxypyridin-3-yl,

6- mé‘t hyl p)@tlgﬂ'ldﬂe §re$é|rabl5p§€7 éé!é%eras ¥lgroup- s‘é}é@fé@frﬁw1 leﬂbr@né{lhﬁ b= pyrimidin-5-
oxi dopyri mi di n-

o (oneyl clyyBgRPiPIng 33T Giabi W LA bavnoypin s -

1, 6- napht hoyioplirimi@iaBhy), 2-@etyithio) pyrimidlingd-yl, Giiemeyioxy)Briviin;3-gyd-dxi-h63-yl, 6 5
ZEFTQ? )ﬁgf’w}hﬂg%gﬁé@ﬂ-ﬁ-ypw ﬁja{pﬂt rlé‘ Jﬁ-&y@ d Plﬂ&%pty Pl' &iu ﬁ'oh?\ 3Y¥iep%yrldm 3-yl, 6@3

repr eset én%h@wwdg’eﬁ é‘ct’lé@mf“? wnfﬁfiwpwrﬁm:ﬂ y 4- “@IW%WW F‘i‘fﬁﬁ%‘ﬂa%ﬂ 1,

pyridin- 2'yy |smr Rrofd M@fe%wm%gregerﬂ a g RIcBMH BRI Siriam3-V| 6-8Rehoxypyridin-

d J4- | ected f
ohenyl . 1 v e S S A anE PGSy SR byt o 2.1

pyridin-3-yl and pyridin-4-yl all of themoptionally substituted by one,

two or thppe, Hél%?&ds%%?é -%% seaC§r89p£ @@J&gng Qﬁféﬁgrﬁ-%%@tfurgrﬁﬁgﬁ tm%’ ogen

atonms, stralg I ona oxy,
strai g‘rﬁ aryl. b’fﬂafﬂré‘r‘!é@y“d'n 2dblPW faﬁfyyafgim’@ﬂ'ﬁt"u!t’ &t of f@mropél‘lﬂfksdiwasmsﬁd st rai ght

or branchggoﬁpttw@ealhkéé SHORLEAESEE OV tkﬁ'f& 5@ InGistiny 6frherog&yams -NR R,
- CO2R rein R, R"

and R oREHOT HBGSHRhbPpP B TR GiEd Treh gl QR o: B E oaal P Eght o
br anched, opfdnatnaltsitutedbstdrtalkbr -Siovetmigal émlrarg:hedjpptmnaﬂ substidutRY oweget her

with the t a tt Olha c e
pr ef er abl éﬁﬂmié %mro\gggﬁtgs 1\2@& oé% R 6%%{ fr om i()tﬁ Fi N%r an- %MQF
furan-8 ywhe!tel'ﬁ %nRZEW R" @Iai:h @ﬂemwﬁmﬂmmr@mw @/h%dm@sﬁtﬁ atemeha ESVa'Q’ﬁrW hal ogen
atom Sti |blan'39éoe OW&EW@BL&MU& Idm%?'éfﬁ?!@ﬁétﬁ) @ FOLAYR" SRt @fh feQmanrh W an- 2-yI ,
20 t hi en- and 3f|uor hen feraRl,y selected from

unsubst i tt’}’f“é?a t'?ﬁyraé?la‘?acwd %ﬁ'%@?ﬁ%"e& f 2'epresepls &Ry conpounds
of the presettetd frw%En@ﬁu@hQ fi fome-3nftghien-2- yR&tnc_émees@anbsalla sulpyyituted i nyl  or
pyri dazi n%?"l hgllbgéjrpatm! §t’ﬂ| (B pl?&ex%gﬁflﬁ‘w&lrg%n&@@lobﬁ Qélgaeg}forﬂ%an—tzyw or three

20 thien-2-yl and 3-fluorophenyl and most preferably selected from unsubstituted furan-2-yl

and unsubstituted thien-2-yl.

Prefered compounds of the present invention are those wherein R?represents a

pyrimidinyl or pyridazinyl group which may be optionally substituted by one, two or three
25 substituents selected from group consisting of halogen atoms, straight or branched,

optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted

fower alkoxy, -SH, straight or branched optionally substituted lower alkyithio, 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
30 substituted lower alkyl group or R" and R” tegether with the atom to which they are

attached form a cyclic group.

Typically, R? represents a monocyclic heteroary! group of formula (lta):

R



25 substituents selected fromgroup consisting of hal ogen atons, straight
or branched, optionally substituted |ower alkyl, hydroxy, straight or
branched, optionally substituted |ower al koxy, -SH, straight or branched
optionally substituted | ower alkylthio, nitro, cyano, -NR R', -CO2R ,
-C(O-NRR', -NNR'")CO-R -NR'")-CCONRR', wherein R, R' and R'' each
i ndependently represents a hydrogen atomor a straight or branched,
optionally 30 substituted | ower al kyl ggoup or R and R' together with the
atomto which they are attached forma cyclic group. Typically, R2
represents a nonocyclic heteroaryl -of formula (Ila): -9- N~ N (lla)
the heteroaryl group of formul a (II@; bei ng optionally substituted by one,
two or three 5 substituents sel ectned £fom group the group consisting of
hal ogen atons, straight or branched, optionally substituted | ower alkyl,
hydroxy, oxo, straight or branched, optdyonally substituted |ower alkoxy,
-SH, straight or branched optionally substituted | ower alkylthio, nitro,
cyano, -NR R, -C2R, -C(O-NR R, -NNR"'")C(O-R, -NNR"")-C(CONR R'",
wherei n  Rhe hRercand gRUp of fachuli kit peind eptidnpily @pistitsied s cae hwdoogese at om or a

strai ghg Oiubgirtﬁé\ﬁ@@Qecté@fr@rﬂyo\%ﬁ%%}&o &'pcﬁﬁ‘ls rgétgﬁ}a ggﬁatog’!okytra CgrlJp or R and

R' together with the atomt clic group
and wher ei ‘i‘fa@we?ﬁ'e%'msgb%'tw'pﬂerrmgﬂw@rpxbm Gitralghior bearisbed. mhcmlfsby one,

two or ht hrmsmlaat;]dﬁeuamb@ st %&b@ﬂt Jrrbeancgécpgﬂ.oﬁm%bséltmgd Bﬁvehﬁkﬁ’tgﬁn at ons,
straight or branche pt tit r a y”rox 0XO0,

st rai ght orptré)t?i"%%cﬁgglzp p#t(f #@i& stl V\éﬁ(Ra)li@Q’R gf@'ﬁrai ght
or branched. BpandRélebsh maembemiytrenrexéntmmdr@elnwtddnboa strdidt @r brayieteg,

-NR'R" 40- %&allé s%s@u’t%ﬁoﬁerdafﬂﬂ rql'Qo)nd% ’to%etljw\grR'tlh}he%th)n WRaRch t yher ei n

R, R'" and R" resen OGN IR RS Y st r ai i ght
or br anchete 2&ed f%mwcywo@wn @anr@m r@qrqxa,emtsgar mpmg OraRp cgtiehalty

t oget her \Mubﬂltﬂjtb@bfib@émtxb@or\/\’ﬂie%Qubﬁﬂ)én%r%iéfeﬁafblﬂﬁ&ou&%ﬂs%tlE@’GflHafoggﬁ oup. 20
Furt her pr?f ere invention are those wherein R2

represents &' Sg?igﬂﬁ% Cﬁ%(f OBWP@P%%Eﬁptteﬂll%‘(?ﬁ alihh Ry O SN Shal |y
subst i t ut édartished optivraily lauJbsmutedbmm@Jn@dy oPit ] sraight yr stk bpticedly ower
al kyl ths 0 SpQRed YREF aRIBIChl:E LyBRE -NRERC BBRUNE (0)-NRR", -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.

20 Further prefered compounds of the present invention are those wherein R*represents a
pyrimidinyl or pyridazinyt group which may be optionally substituted by a straight or
branched optionally substituted lower atkylthio group. Most preferred are the compound
wherein R? represents an unsubstituted pyrimidin-4-y! or unsubstituted pyridazin-4-yt
group. ‘

25
Particularly prefered compounds of the present invention are those wherein R? represents
a group selected from phenyl, furan-2-yl, furan-3-yl and thien-2-yl, all of them optionally
substituted by an halogen atom, R®represents a pyrimidinyl or pyridaziny! group which
may be optionally substituted by a straight or branched optionally substituted [ower

30 alkylthio group and wherein R® is selected from the group consisting of pyridine,
pyrimidine, pyridazine, isoquinoline, quinotine, 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,



wherein R2 represents an unsubstituted pyrimdin-4-yl or unsubstituted
pyridazin-4-yl group. 25 Particularly prefered conpounds of the present
invention are those wherein R represents a group selected from phenyl,
furan-2-yl, furan-3-yl and thien-2-yl, all of themoptionally substituted
by an hal ogen atom R2 represents a pyrimdinyl or pyridazinyl group which
may be optionally substituted by a straight or branched optionally
substituted lower 30 al kylthio group apgl.wherein R3 is selected fromthe
group consisting of pyridine, pyrimnmdine, pyridazine, isoquinoline,

qui nol i ne,spRamity BNth'tlﬁJtétﬂo@&daIW?'s@*a@ﬂre?r(b}dﬁ)chélf‘@pttoﬁblly Pbstitdtbewept i onal 1y
substitute ag‘f‘fg% substi tuent se

ecte roup consi sti of hal ogen
Stons. ot raliglie 367 TR 25t POHEINA SRS A SCPBRE RS TN oxo
strai ght axidesanched, -10- optionally substituted | ower al koxy, straight or
branched optionally substituted | ower alkylthio and cyano groups as wel |
as their pharnmaceutically acceptable salts and N- oxides. 5 Still nore
preferedl &Hd naepeHipdardee werends Rhereia iy seserostss goup peledeticaed from

unsubstit u,tnegbsi.meanu?anw y@ﬂ@lumym@ tHdeslyt Rt @Bredomb . an Basubeaame&ent s an
unsubsti t ut ed an unfubstl t ut ed
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wheronn RV SUEBT UGl e AES Ry G HGRG eI TRaE RPN g P di ne.
pyri dazi nepnsigtipguofpgtiding, pyguidime| pynielazima ot iviclirg] mending, napithydtineesna( 1

H) -one, al lyn(%e Egﬁmoggtéll%?ﬁhw%?grpaﬁlg s&&tt RQecpt}@ e?sﬁ)gptﬁgﬁttsg%gtteﬁﬁg%gﬁé ed from

t he 10 grc? con t|n toms Sstra ranc [)mlonally
subst i @t @doupcsmewstmgw|haiog@rx@iomstatralggmr bmmb@qhm@m”y @ﬁﬁlt@t@allmﬁ@ stituted

| ower al in&b”str%fgﬁ%rgj?én&Edbfpﬁ&?ah@%bsﬂﬁéd%@ér'a&k&*‘Q&B?gﬁwr%rﬂcﬁé@ﬁr al kyl thio
and cyano eir '[?har maceut i cal

N oxi dos. SPSTRLY FGHN e IPHT U GURPRL OB AIRIES O “ehes TR SREMBRSfhabude:
' -(2-fur;alc&embbma/ﬁaltdlalnd&@o(ndeé, 5' -bi pyrimdin-2'-am ne
-(2-furyl)-N(6-nethoxypyrid i n-3-yl)-4, 5 -bipyrimidin-2'-amne
-(2-furyl)-Npyrid i n-2-yl-4, 5 -bipyrimdin-2'-am ne
N- ( 6- f FuoFegigriadindivBugl compourds-of therifyentian iBeludi:pyrimi d i n-2' -ami ne 20
- (2- fur wh )zl de-pRidIvE DY b dighrididid-Y=dhide - bi pyri mi di n-2' -ami ne
4'-(2-furyl)-N-(6-methoxypyridin-3-yl)-4,5-bipyrimidin-2'-amine
4'-(2-furyly-N-pyridin-2-yl-4 5-bipyrimidin-2'-amine
N-(8-flucropyridin-3-y1)-4'-(2-furyl)-4,5"-bipyrimidin-2'-amine
20 4“(2-furyl)-N-{4-methylpyridin-3-yl)-4,5"-bipyrimidin-2'-amine
N-pyridin-3-yl-4'-thien-2-yi-4,5'-bipyrimidin-2'-amine
4'-(3-fluorophenyl}-N-pyridin-3-yl-4,5"-bipyrimidin-2'-amine
4'-(3-fluorophenyl)-N-(6-methoxypyridin-3-y1)-4,5'-bipyrimidin-2'-amine
4'-(2-furyl)-N-(6-methoxypyridin-3-yl}-2-(methyithio}-4,5'-bipyrimidin-2'-amine
25  4'-(3-fluorophenyl)-2-(methyithio)-N-pyridin-3-yl-4,5-bipyrimidin-2'-amine
4-(2-furyl)-5-pyridazin-4-yl-N-pyridin-3-ylpyrimidin-2-amine
4'-(2-furyl)-N-(1-oxidopyridin-3-yl)-4,5"-bipyrimidin-2'-amine
4" -(2-furyl)-N-pyrimidin-5-yl-4,5"-bipyrimidin-2'-amine
4'-(2-furyly-N-(5-methoxypyridin-3-yl)-4,5'-bipyrimidin-2'-amine
30 4'-(2-furyl)-N-(6-methylpyridin-3-yl}-4,5"-bipyrimidin-2'-amine
4'-(2-furyl)-N-pyrazin-2-yt-4,5-bipyrimidin-2'-aming
5-{[4'-(2-furyl}-4,5'-bipyrimidin-2'-yllamino}nicotinonitrile
4 2-furyD)-N-(1-oxidopyrimidin-5-y()-4,5-bipyrimidin-2'-amine
4'-(2-furyl)-N-[2-{methylthio)pyrimidin-4-yl]-4,5"-bipyrimidin-2'-amine
35  N-[6-(benzyloxy)pyridin-3-yl]-4'-(2-furyl)-4,5"-bipyrimidin-2'-amine
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(2 no}nicotinonitrile
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b(egzyk@mmpwrpydmmrasyusﬂmpyﬁ%mﬁmyéramé ;3 - bi gyrl ;ﬂ( clil RA 2' -amne -11-
ur am no) pyri di n- one
fury'{‘!)py%-"%'n &Yy 4’2%&%/%1?'4% Qﬁyrgnép Zgamge i nyri midi n-2'-amne
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3- f1lr y142- nyﬁgﬁrwﬁdaﬂwawipmmw Sﬁipwwmﬂammz am ne
pyrlmd|n5yl -(2-thienyl)-4,5 -bipyrimdin-2'-amne N (1

oxi dopyridin-3-yl)-4'-(2-thienyl)-4,5 -bipyrimdin-2'-am ne

-pyri daziﬁg-%}%?ry‘*’igdg}tref%f 31§ 3.yl -4-(2-th ie nyl )pyri midin-2-anine 10
4- ( 2- f ur yl ¥-B-fgybh-hdazidin-3yyl 5 Nppymidim-Ziamire- yI pyrl mdin-2-amne O
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N- (6-f | uorpyridifs-PrB-tiiba-241-4 6 %idWidid-2%mina PI Pyri m di n-2' - am ne
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4'-(2-furyf)-N-pyrimidin-5-yt-4, 5"-bipyrimidin-2'-amine
20 5-{[4'-(2-furyl)-4, 5 -bipyrimidin-2'-yiJamino}pyridin-2(1H)-one

According to a further feature of the present invention, compounds of general formula (1)

are prepared by coupling a compound of formula (IX) where R' and R” are as

hereinbefore defined with a compound of formula (It) where R® is as hereinbefore defined
25 and X is halogen, preferably bromine, iodine or chlorine.

1

R N NH,
R2 = R3/
{IX} {1il)

The reaction is carried out using the palladium and/or copper catalyzed general methods
30 forthe arylation of amines (for references see Yin, J. et al. Org. Letf. 2002, 4(20), 3481
and Buchwald 5. L. etal J Am. Chem. Soc. 2002, 124, 7421).



N-pyrid in-3-yl-4"-thien-2-y1-4, 5 -bipyrimdin-2'-am ne
4-(2-furyl)-5-pyridazin-4-yl-Npyridin-3-ylpyrimdin-2-am ne

4' - (2-furyl)-N(1-oxidopyridi n-3-yl)-4, 5 -bi pyrimdin-2'"-a mne
4'-(2-fu ryf)-Npyrimdin-5-yl-4, 5 -bipyrimdin-2'-amne 20
5-([4"-(2-furyl)-4,5 -bipyrimdin-2'-yl]am no}pyridin-2(1H)-one According
to a further feature of the present invention, conpounds of general fornula
(I') are prepared by coupling a conpqungtof formula (1 X) where R and R2
are as hereinbefore defined with a conpound of formula (I11) where R3 is

as herein 3 ' | : APy ne, iodine or
chlorine. bﬁ@ﬁ%ﬂﬁ%@%@@%&d 215(‘?) %%%%)pr%géorege@%%%&gﬁ ‘i ? carried out
usi ng the §paleprRANCIDME ALY dTHRPErIVG it AP L SHEALP e met hods 30 for the
arylation of am nes (f references see Yim, Joet al. Og. Lett. 2002,

4(20), 3481 and Buchfal d,S. QB; i%% al _J._.AmFChem Soc. 2002, 124, 7421).

-12- The internedi at e conpou méornul a ( ,pbe prepared by reaction
of a correspondi g et hanone derivative (I inatw steps sequence. RO OR
ON R J Hx NME2 NMe2qyR 2 (1V) (V) (VI) H2NUNWZ) (VI1) N+ X RL N NH2 R\
Nz (IX) 5 First tke compound of fornmula (I is reacted in neat
di met hyl f or mam de di al kyl acetal of HN NH,

T (Vi)

NH+ y~

ey Y
=
=~

(1X)

5 First the compound of formula (V) is reacted in neat dimethylformamide diaikyl acetal of
formula (V) (preferably dimethylacetal) at room temperature. Then the corresponding
dimethylamino propenone derivative of formula (Vi) 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-dimethyiformamide, dioxane, acefone or tetrahydrofuran, in the

10 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 (fV) can be prepared by reaction of a methyl
substituted heteroaromatic ring (X) with and aromatic or heteroaromatic carboxylic acid
15 ester (preferably methyl or ethyl ester) (X!I) as shown in the scheme below.

o

(X) (X1) (V)

The reaction is carried out in an organic solvent, preferably a polar aprotic solvent such as
20 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 formuia (iV).



formula (V) (preferably dinethylacetal) at roomtenperature. Then the
correspondi ng dinethyl am no propenone derivative of fornmula (VI) reacts
with guanidine in the formof a salt (VIl), e.g. hydrohalide or carbonate,
in an organic solvent, preferably a polar aprotic solvent, such as

N, N- di et hyl f or mam de, di oxane, acetone or tetrahydrofuran, in the 10
presence of a base, such as potassium carbonate, and at a tenperature from
15C to 110C to yield the conpound of -figrrmula (I X). The internediate
conpounds of formula (1V) can be prepared by reaction of a nethyl

subst i t ut edlttrestvelyagomeunds ofigageraDprowila () cndearenmpdd by @ndérsatorocitmmat i ¢
carboxylic i i : ) as shown
in the schg&ngé,sggr%. (ﬁ%%@g %&%{Ogé)&ﬁeg%&%%g% Oé%r{')g(i;aw@(@ﬁ%?é\/s}m&r e reaction

i s carri edIgRidifgs chpewsrgdermelady| Iy Elpwing thersshaiBey a pol ar aprotic sol vent
such as 20 tetrahydrofuran, in the presence of a base such as lithium
bis(trinmethylsilyl)am de and at a tepperature from-70Cto 50Cto yield

t he conmpound of formula (I1V). -3¢ Al patively, conpounds of general
formula (1) can be prepared by cbndghsatidn of the corresponding

di met hyl am no pr épen derivative of formualn(Vl) wth substituted

guani di nes of gener formula (M 11 Foi owi ng t ; l\HRJ—QNYN- R3 ON
A+ X- (VIT1) RN N IR NRRel NMB2 ' 2 R\ N '5 (V) |2 (ﬁ/ Guani di nes of
general formula [l ) are f)repared usi ng net hod%12 Ber se (for
exanpl e see Bar ber, %G et at. Bioorg. Med. Che Lett. 2002, 12,

181- 184%. ) (M

Guanidines of general formula (VIIl) are prepared using methods known per se (for
example see Barber, C.G. et al. Bioorg. Med. Chem. Left 2002, 12, 181-184),

10 When the groups R’ to R® are susceptible to chemical reaction under the conditions of the
hereinbefore described processes or are incompatible with said processes, alternative
processes can be readily carried out utilising organic synthetic chemistry methods to, for

example, protect functional groups and finally eliminate preotecting groups.

15 The pyrimidin-2-amine derivatives of formuia (1) can be converted by methods known per
se into pharmaceutically acceptable salts or N-axides. 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 converied into pharmacologically

20 acceptable salts by reaction with an atkali 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 acceptabie counter ions using processes

known per se.

25 Adenosine 1 receptar subtype competition radioligand binding assay

CHO-K1 cells expressing human recombinant A, receptors were purchased from

Euroscreen (Belgium). For membrane preparation, cells were coliected from tissue culture

plates using a cell scraper, resuspended in 10-15 ml of homogenization buffer {Tris-HCI
30 15 mMpH 7.5 MgCl, 2 mM, EDTA 0.3 mM, EGTA 1 mM), homogenized, and centrifuged



10 When the groups R to R3 are susceptible to chem cal reaction under the

conditions of the hereinbefore described processes or are inconpatible

Wi th said processes, alternative processes can be readily carried out

utilising organic synthetic chem stry nmethods to, for exanple, protect

functional groups and finally elimnate protecting groups. 15 The

pyrim di n-2-am ne derivatives of formula (1) can be converted by nethods

known per se into pharmaceutically acggptable salts or N-oxides. Preferred

salts are acid addition salts obtainable by treatnment with organic or
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Conpetition aaém % wer e r|ed ou ubating 15 g of A, -nenbrane

pr epar at i gfE“" Rﬁf‘@?ﬁes ERRY (1R as radioligand and 10 M of
unl abel l ed DPCPX ligand, in a total voI ume of 100 | of buffer (Hepes 20 nmM

pH 7.4 ; Qsi.n deam nase) for 1 h at
25C. s"?rpN%qe”& SR, SRATLDASC) O

(Hepes 20 mM pH 7. 4, NaCI 100 m\/l NgClZ 10 mV) using plates (MIlipore
MAFCNOBS 0 vdphisthiss b @rbphR frbm 19318 cellsstebROrdnsR¥cteki i S BLRAH foBEmbinaltP! es

Aqn receptor. For membrane preparation, cells were collected from tissue culture plates

using a cell scraper, resuspended in 10-15 ml homogenization buffer (Tris-HCI § mM,
20  EDTA 2 mM), homogenized, and centrifuged at 1.000 g. for 10 min. at 4°C. The

supernatant was then recovered and centrifuged at 50.000 g for 1 h. at 4°C. Finally, the

pellet was resuspended in 100-500 pl storage buffer (Tris-HC| 50 mM pH 7.4) where the

total protein content was determined.

\‘:Qu:,-,'*"‘

25 Competition assays were carried out incubating 5 pg of Azi-membranes, 3 nM [°H]-
ZM241385 (Tocris) as radioligand and 50 uM of unlabeiled ZM241385 ligand, in a total
volume of 100 pi of buffer (TrisHCI 50 WM pH 7.4, EDTA 1 mM, MgCl, 10 mM, 2 U/mi
adenosin deaminase) for 30 minutes at 25°C. Samples were then filtered and washed 4
times with 250 w! of buffer (TrisHCI 50 pM pH 7.4, EDTA 1 mM, MgCl; 10 mM) using

30 plates (Millipore MAFCNOBS0) preincubated for 15 min. in 250 ul of the same buffer.
Samples were counted using 30 pl of LSC Universol (ICN) in a Wallac 1450 Microbeta
counter. Non specific binding was tested using 50 uM NECA.



were counted using 30 | of LSC Universol (ICN) in a Wallac 1450 M crobeta
counter. Non specific binding was tested using 10 M R-PI A 15 Adenosi ne 2A
receptor subtype conpetition radioligand binding assay Menbranes were
prepared fromHela cells stably transfected with the human reconbi nant A2A
receptor. For nenbrane preparation, cells were collected fromtissue
culture plates wusing a cell scraper, resuspended in 10-15 ni

honogeni zati on buffer (Tris-HC 5 mM 25 EDTA 2 nM), honopgeni zed, and
centrifuged at 1.000 g. for 10 mn. at 4C. The supernatant was then
recovered amincgmd 28 facgedr aibtpe cOMBetlioh eddiclighhd MadidCassk nal Iy, the pellet
was resuspended in 100-500 pl storage buffer (Tris-HC 50 mM pH 7.4) where
the total protein content was determ ned. 25 Conpetition assays were
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Conpeti ti OR assays were carri ed out 1ncubating 1 6- menbr anes,

35 nM[3H * ﬁomé}ﬁ%}ﬁpealécP*a@n%wpamwdm@g/f@@u BEAuUnl abel | ed DPCPX
ligand, in a total volune of 100 pl of buffer (iris-HC 50 nM pH 6.5,

Md 2 10 . be zam d| n .1 ) U.m aden05| ne deam nase) for
30 mnutreqsyb%ﬂ%g . Gl sag andibiadind, 483y 250 pl of buffer
(Tris-HC 50 M pH 6. 5) usi ng pI at es (M | 1'i pore MAFBNOB50) preincubated

for 15 g nMe#nBra%éQwQ 59 ér@fr&ﬂ{@ﬁ&ll?%%@lgﬁrar&icr Oc%\%?h %rh%m%glfjgctoﬁ?g)m%ﬁ ng 30

pl of LSC Uni versol ( In a a counter n-specific
bi ndi ng wads CERYd ST #EPra0n PisRRRETmA cells Ase dlieated Fordisepe ortumiatype
conpet i ti omsinigpsleail scgpael réugpkragd aSTRYS mi of homogenization buffer (Tris-HCI 5 mM,
EDTA 2 mM), homogenized, and centrifuged at 1.000 g. for 10 min. at 4°C. The
supernatant was then recovered and centrifuged at 50.000 g for 1 h. at 4°C. Finally, the
20 pellet was resuspended in 100-500 ul of storage buffer (Tris-HCI 50 mi pH 7.4) where
the total protein content was determined.

Competition assays were carried out incubating 100 ug of A-membranes, 30 nM [*H)-
NECA (Amersham) as radioligand and 50 uM of unfabelled NECA ligand, in a total volume

25 of 100 ul of buffer (Tris-HCI 50 mM pH 7.4, MgCl, 5 mM, EDTA 1 mM, 2 U/ml adenosine
deaminase) for 3 hours at 25°C. Sarnples were filtered 4 times with 250 pl of buffer (Tris-
HCI 50 mM pH 7.4) using plates (Millipore MAFBNOBS0) preincubated for 15 min. in 250
ul of the same buffer. Samples were counted using 30 ul of L.SC Universol (ICN)in a

Waltac 1450 Microbeta counter. Non specific binding was tested using 100 uM of R-PIA,
30

Adengsine 28 receptor subtype functional celiuiar cAMP assay

The assay was carried out using CHO-K1 transfected with human recombinant Azp
receptor and a commercial EIA kit (Amersahm, RPN225). Cells were seeded in 96 well



15 Menbranes were prepared fromHela cells stably transfected with the
human reconbi nant A3 receptor. For nenbrane preparation, cells were

collected fromtissue culture plates wusing a cell scraper, resuspended in
10-15 m of honogeni zation buffer (iris-HJ 5 mM EDTA 2 mM, honogeni zed,
and centrifuged at 1.000 g. for 10 mn. at 4C. The supernatant was then
recovered and centrifuged at 50.000 g for 1 h. at 4C. Finally, the 20

pel l et was resuspended in 100-500 pd Qf6s_torage buffer (iris-HC 50 nM pH
7.4) where the total protein content was determ ned. Conpetition assays

were carri 5@@
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RPN225) ey lﬁeé\gﬂﬁﬁcu@ﬂ% 8 LAk G S Rinberds %Upﬁéifiob m’Eﬂ"ﬂ{]&ﬁfuﬁx{, adifom

tenperature wt gitation sate were
t ransf & r & addedpp attoé tfmréﬁfﬁt@ataéa thei @R waﬁmeaﬁ%@samfé)ﬁ%m&my 100 | of
rabbit anti 10 cAMP serum were added to the wells and the plates were

in r 2.h 4C. r oXi - I Al hen n h
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(Cheng Y. C. And Prusoff W. H. Biochem. Pharmacol. 1973, 22, 3099-3108): K; (cAMP,

NM)={1Cso/(1+({C)VKy))], where ICs, is the ICs for the test compound, [C] is the total NECA
20  concentration and Ky is the ECs for NECA.,

TABLE 1
Binding Binding cAMP assay Binding
Example human A human Ag, human A,g human A,

K (nM) K; (nM) K* (nM) Ki (nM)

1 14% @ tuM 2537 17 1096

2 5% @1pM | 14% @ 1M 55 4315

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

6 31% @1uM 620 12 310

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

12 4% @ TuM | 7% @ 1uM 57 846




Pl ates were then washed 4 tinmes with 100 | of buffer (washing buffer,

Amer sham RPN225). After washing, 150 | of peroxidase substrate were added
to the wells and the plates were incubated for 1 hour at roomtenperature.
Finally, 100 pl of 1 Msulfuric acid 15 were added to stop the reaction and
the OD was nmeasured at 450-495 nM The results are shown in Table 1.
Functional K; was calculated using the following formula (Cheng Y. C. And
Prusoff W H. Biochem Pharmacol. 1973122, 3099-3108): K; (CAMP,

nM =[1 C50/ (1+([C/Kd))], where 1C50 is the IC50 for the test conpound, [(C]
is the total NECA 26 conkept gt ign agug@ﬂqlpms t he1£C50 [f or {NECA. | TABLE 1

Bi ndi ng Bi ndi ngi.cAMP_assay Binding | Exanpl e human A, _human_A2A_huyman Ate
human A3 K, (nM Kz2t(nM IQ% @{nm K,o%(@Mle 14% @M 2537 27371096 2 5% @M
14% @M 55 4315.;;1;3QQ,@MQ 1692 31% @M 620..12.310 [11 23% @M
17% @M 70 407 179 1M 7% @ 1M 57 846 - 17- 13 3% @ 1M 15% @ 1M 12 41442
21 0% @ 1M 0% @ 1M 17 2787 Functional K |t can be seen from Table 1 that
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above) of ess % lf;r/% Rre erab | ess referably
| ess than 2’6 uﬁl(}frt'zieh‘@ '88?” yp %Efa}‘ﬁeﬁéastféf‘”@\%ﬁbio\’/@sd@ﬁsm?é 1|°H@M1t| on are
usef ul i n trindedable &iseghen 60rnM Bndmesgnéfeably Mssdhfeases. known to be
susceptible to i nprovenent by treatnent with an antagonist of the A25

adenosi ne receptor. Such diseases are, for exanple asthmg,
The pyrimidin-2-amine derivatives of the anventton are useful in the treatment or

10 prevention of diseases known to be susceptible to improvement by treatment with an
antagonist of the Ay adenosine receptor. Such diseases are, for example asthma,
bronchoconstriction, allergic diseases, inflammation, reperfusion injury, myocardial
ischemia, atherosclerosis, hypertension, retinopathy, diabetes mellitus, inflammation,
gastrointestinal tract disorders, and/or autoimmune diseases. Examples of autoimmune

15 diseases which can be treated or prevented using the compounds of the invention are
Addison’s disease, autoimmune hemolytic anemia, Crohn’s disease, Goodpasture's
syndrome, Graves disease, Hashimoto's thyroiditis, idiopathic thrombocytopenic purpura,
insulin-dependent diabetes mellitus, multiple sclerosis, myasthenia gravis, pemphigus
vulgaris, pernicious anemia, poststreptococcal glomerulonephritis, psoriasis, rheumatoid

20  arthritis, scleroderma, Sjogren's syndrome, spontaneous infertility, and systemic fupus

erythematosus.

Accordingly, the pyrimidin-2-amine derivatives of the invention and pharmaceutically
acceptable salts thereof, and pharmaceutical compositions comprising such compound
25 and/or salts thereof, may be used in a method of treatment of disorders of the human
body which comprises administering to a subject requiring such treatment an effective
amount of pyrimidin-2-amine derivative of the invention or a pharmaceutically acceptable

salt thereof.

30 The present invention also provides pharmaceutical compaositions which comprise, as an
active ingredient, at least a pyrimidin-2-amine derivative of formula (Hora
pharmaceutically acceptable salt thereof in association with a pharmaceutically
acceptable excipient such as a carrier or diluent. The active ingredient may comprise



bronchoconstriction, allergic diseases, inflammation, reperfusion injury,
myocardi al ischem a, atherosclerosis, hypertension, retinopathy, diabetes
mel litus, inflammtion, gastrointestinal tract disorders, and/or
aut oi nmune di seases. Exanpl es of autoi mune 15 di seases which can be
treated or prevented using the conpounds of the invention are Addison's
di sease, autoi nmune henol ytic anem a, Crohn's di sease, Goodpasture's
syndrome, Graves di sease, Hashinoto's tgyr0|d|t|s i di opathic

t hronbocyt openi ¢ purpura, insulin- dependent di abetes nellitus, nultiple
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post streptococca psori a heunmat or d (9 arthritis,
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acti ve%om@nmd*ons arll cgatiingrgdhe sarcgpuod nftbamiention; $whmredeeatoospagibti ons of
this invenhiQ.ah&ndRl bekhewn ; rﬁtﬁé 4tS€ and the actual excipients used depend

inter alia on the intended nethod of admninistering the conpositions. 10

The diluents which may be used in the preparation of the compositions include those
liquid and solid difuents which are compatible with the active ingredient, together with
20 colouring or flavouring agents, if desired. Tablets or capsules may conveniently contain

between 2 and 500 mg of active ingredient or the equivalent amount of a salt thereof,

The liquid composition adapted for oral use may be in the form of solutions or
suspensions. The salutions may be aqueous solutions of a soluble salt or other derivative
25  of the active compound in association with, for example, sucrose to form a syrup. The
suspensions may comprise an insoluble active compound of the invention or a
pharmaceutically acceptable sait thereof in association with water, together with a

suspending agent or flavouring agent.

30 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.



Conpositions of this invention are preferably adapted for injectable and
per os admnistration. In this case, the conpositions for oral

adm nistration may take the formof tablets, retard tablets, sublingual
tabl ets, capsules, inhalation aerosols, inhalation solutions, dry powder

i nhal ation, or liquid preparations, such as m xtures, elixirs, syrups or 15
suspensions, all containing the conpound of the invention; such
preparations may be made by nethods weld-known in the art. The diluents
whi ch may be used in the preparation of the conpositions include those
liquid and S&clie deeueisnenuil dhtharenge ofipa00bing ohattive frigeediot puredaynpaigdi ent
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capsul es Q/? Fjonvenl ently contain between ctive 1 ngredient
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for oral use may be in the form of sol ut| ons or suspensi ons. The sol utions

Y, D8 oL S IS B AR e
The susperfés breiratasibydbmisfowiag Bxermmienl! bl & !aﬂmdmgeP:@owpbmnﬂxamrﬁpléme i nvention

or a phar mgmﬁumlﬂ60\aﬁ&%rﬂ:@hrﬁu%'sﬁcoééﬁmﬁ‘&iﬁvér{ﬁoﬁ‘ﬁxs%' ion with water,

together with a suspending agent or flavouring agent. Conposi tions for
parenteral injection may be prepared from sol ubl e salts whi ch may or may

not be freéld&udeargddagnetc Rhsehncmypdeea dieasetarasy bzﬁla Nﬁéﬁﬂg@@mfrf g8 aqueous
media o r n -19-_ Effective
doses aioe %%%ﬁngmggp I\%{@O%Q%%Q goé&f grﬁgé%c?' %éﬁ#\?@p?r AYretitent per day.
Dai | y dos&@’@mﬁwr%’ém%ﬁ@rﬁil@tseveeejotbtﬁnm@slmga Vittazrs 27 Sasysent equsmreefumhabl y

from1l to Qyﬂhﬁ'@ﬁcfl [L‘EB‘Y@”J X 1D@an§i@}‘5 mé% E&@nﬁmt&?&?o?s QfMiI:rBﬁia Ypds of the
i nvention and, of or use therein are | ated by the
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volume was 5 pl. Diode array chromatograms were processed at 210 nm.

20 PREPARATION EXAMPLES

PREPARATION 1
4'-(2-Furyl)-4,5 -bipyrimidin-2'-amine
A mixture of 3-(dimethylamino)-1-(2-furyl}-2-pyrimidin-4-ylprop-2-en-1-one (1.54 g, 6.33
2% mmol), KCO; (5.24 g, 38 mmal) and guanidine hydrochioride (1.81 g, 18 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 copicusly with
water. The solid is dried under vacuum to yield the title compound {920 mg, 81%).
m.p.: 221.5-221.8°C
30 & 'H-NMR (DMSO-dg): 9.17 (s, 1H), 8.74 (d, 1H), 8.46 (s, 1H), 7.67 (s, 1H), 7.36 (dd, 1H),
7.18 (s, 2H), .92 (d, 1H), 6.61 (dd, 1H).
ESIIMS m/e: 240 ((M+H]", C2HNO).
Retention time {min.}; 7

35



spectrometer using ES ionization and a Waters 996 Di ode Array detector were
used. The nobile phase was formc acid (0.46 m), amonia (0.115 m) and
water (1000 m) (A and 15 formc acid (0.4 m), amonia (0.1 m), nmethanol
(500 M) and acetonitrile (500 M) (B): initially from0%to 95%of B in
20 mn, and then 4 mn. with 95% of B. The reequilibration tine between
two injections was 5 mn. The flowrate was 0.4 m/mn. The injection
volune was 5 |. Diode array chronat ogrﬁgs were processed at 210 nm 20
PREPARATI ON EXAMPLES PREPARATI ON | -(2- Furyl) 4,5' -bi pyrimdin-2'-am ne

A mixture ggo.ﬁqeemlgmfn@ykEzﬂcynépwmww@g %t n-4- Y1 pr op- 2- en- | - one

(1.54 g, 6 é uanldlne hydr ochl ori de
(1.81 g, 1% sHsrsn§ion Af qur('&%pm'dwabvlﬁaw%a (t 990%4 BN Hidlir s and t hen
al | oned tOdiﬁl@@:blfdfﬁhamﬂﬁrﬂnh@ﬂmeicaﬁawﬁ% mL, \Bleehmeasaaddadd td hﬁmfcec:zlnauﬁsat e was

|l ected tratl t
i ea. under &/Reb e SPrBRf PRE A oof Sndiauinle S ety Relipid | ©
221. 5- 281, BIGRPreskHeNIR tDWSQ e s ptilohed betwebl eth§l atétatelanddbatu@leds (s,

6 aqudoy wddrabed % ate, rcb1_(dd,
1, 78T e Dty Mg fad ot Se S e SPL (00,

3- (Di met hyPaRineftagtswers wasted. vgthdvlﬁﬁ rﬁnafi ﬁN%SQh)pﬁ"@p?VQQ%aﬁ?dlm‘éﬁiée Cg‘i’JspenS| on
of 1-(2- f usrsdure2oRydvide taé BedcortplRaroR ted dil.($94g.758:)45 mmol ) in N N

for 5 hour & RIS CRICRE ot Gab P fpaldaPh daigs o Pt PRt e So e

sol ventiOwad, e¥apas &t ddh), ingiegs, SHyeduced pressure and the residue was
partitionq$%mﬁ§wﬁga4g pﬁhgae ﬁnd a saturated solution of ammoni um
A= .

chl ori de e aqueous pha &Y¥racted with ethyl acetate, the organic’
extracts were washed with brlne, dried (Na2SO4) and evaporated under
reduced pressure to provide the title conpound as a red oil (1.54g, 75%.

E73IO-I-5N(IVdR (1 |F3%y|§§pynm(13m4}wetha§‘038 (d, 1H), 7.81 (s, 1H), 7.43 (s, 1H),

15 To a solution of 4-methyipyrimidine (0.93 g, 8.9 mmol) and ethyl Z-furoate (1.54 g, 11
mmo!) in anhydrous THF (8 mL) at 0°C, under Ar, was added dropwise via syringe pump
{1 hour) a solution of lithium bis(trimethylsitylyamide (1M solution in hexanes, 20 mL). The
resulting mixture was stirred at room temperature for 2 hours. The precipitate was
collected by filtration, washed with a saturated agueous solution of ammonium chioride

20 and water, then dried under vacuum to yield the title compound as a yellow solid {1.59g,
85%).
ESI/MS mie: 189 ([M+H]", CioHeNLO3)

25 PREPARATION 2
4'-Thien-2-yl-4,5'-bipyrimidin-2'-amine
Obtained as a brownish solid (80% overall) from 4-methyipyrimidine and ethy| 2-
thiophenecarboxylate following the procedure described in Preparation 1.
m.p.: 207-208 °C

30 8 'H-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).
ESIMS mie: 256 ([M+H]", C;HNS).

Retention {ime {min.}: 9

35 PREPARATION 3
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10 (d, 1H), 6.43 (d, 1H), 2.98 (s, 6H). ESI/M5 me: 244 ([MtH "',
Cl3H13N3®2) 1-(2-Furyl)-2-pyrimdin-4-ylethanone 15 To a sol ution of
4-met hyl pyrim dine (0.93 g, 9.9 nmmol) and ethyl 2-furoate (1.54 g, 11 nmol)
in anhydrous THE (8 nL) at OC, under Ar, was added dropw se via syringe
punp (1 hour) a solution of lithiumbis(trinmethylsilyl)amde (1M solution
in hexanes, 20 nL). The resulting mxture was stirred at roomtenperature
for 2 hours. The precipitate was colleqgt.ed by filtration, washed with a
sat urat ed aqueous sol ution of ammoni um chloride 20 and water, then dried

under vacudhtRiugrophenye sthipyemeimpeamiceas a yel low solid (1.59g, 85%.

ESI/I\/ISnie C10. N%;)% ARATI

- Thi en- Zoflgagfd% %W?i?tﬁl%(g‘:aﬁ- .o_ger{]a!ﬁgroﬁ%& %‘g%ga ¢ QM| sh solid (80%
over all) f uﬂmfvme—nmtm’,qﬂpymgmajmrn@ecbjrﬁheépmn iQE’FelPHTaéjghénecar boxyl at e
fol | ow ng H\,@ gogzggygecdescri bed [ n Preparati on 1 m p. 207-208 C 30

8" H- NMR ( F2 E& (7 7.70 (m 1 H,
7.53 (do’P §1H1\W (Dﬂﬁ%dé)sgoﬁriﬁ 1“6@7“(%1“ 166 (s. éHﬁd:’(nﬁm 1H Y31 n e:
256(%[ MtH] 726@3:2fﬂ%;\|5$)3{m Re:)tentu(wm; rmns((m. mH).Ob9 35 Z’REPARAEI ON 3 ;]21-I .
4' - (3-Fluo -am ne tained as a browni sh soli
(45% overaFgﬁagr%} %?%r@ﬁﬂ’& %‘H’E'ﬂ ne and et hyI 3- fluorobenzoate follow ng
t he procedBerenttesiong rad).ih Preparation 1. mp.: 202.6-203.9 C5 5 H NWR
(DI\/SOdG) 9.09 (s, 1H, 8.64 (d, 1H), 859(s 1H, 7.37 (m 1H), 7.31 (s,
19 (m 1 H, 7.14 (dd, 1 H, 7.06 (m 1 H. ESI/M
n1e 26@ (F%/ﬁ%RAH)@M‘F-IwFNS) Retention time (mn.): 9

4'-(2-Furyl)-2-(methylthio)-4,5'-bipyrimidin-2'-amine
Obtained as a beige solid (51% overall) from 4-methyl-2-(methylthio)pyrimidine and ethy!
2-furoate following the procedure described in Preparation 1.
ESI/MS m/e: 286 (M+H]", Ci3H{NsOS).
15  Retention time (min.). 6.8

PREPARATION 5
4'-(3-Fluorophenyl)-2-(methylthio)-4,5"-bipyrimidin-2'-amine
Obtained as an orange solid (30% overall) from 4-methyl-2-(methylthio)pyrimidine and
20 ethyt 3-fluorobenzaoate following the procedure described in Preparation 1.
m.p.: 158.7-159.7 °C
§ 'H-NMR (DMSO-ds): 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).
ESIMS mie: 314 ((M+H]", CysH12FNsS).
25 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-furcate
3¢ following the procedure described in Preparation 1.
m.p.; 185-196 °C
& '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+HY", C2HN;O).
35  Retention time (min.): 6.2



10 PREPARATION 4 4'-(2-Furyl)-2-(methylthio)-4,5"-bipyrimdin-2'-amne
htained as a beige solid (51 %overall) from

4- et hyl - 2- (nmet hyl t hi o) pyri m di ne and ethyl 2-furoate follow ng the
procedure described in Preparation 1. ESI/M5 me: 286 ([ MtH =, CL3HL1N50S).
15 Retention time (mn.): 6.8 PREPARATION 5

4' - (3-Fluorophenyl)-2-(nmethylthio)-4,5 -bipyrimdin-2'-amne QObtained as
an orange solid (30% overall) from 4- rrﬁéhyl -2- (et hyl t hi o) pyri m di ne and 20
et hyl 3-fluorobenzoate follow ng the procedure described in Preparation 1.
mp.: 158.7-159.7 C 6' HNWR (DVBO-d6): 8.67 (s, 1H), 8.44 (d, 1H), 7.39 (m
1H, 7.35 (s, 2H, 7.27 (m 1H, 7.20 (m 1 H), 7.08 (d, 1 H, 6.97 (d, 1
H, 3.34 (BREBMFATIESITMS mle: 314 ([ M+H°, C15H12FNsS). 25 Retention tinme
(mn.): 7 4#RREGORAT S Rinfiaindz BHiivd ) - 5- pyri dazi n-4-yl pyri m di n- 2- ami ne

Oot ai ned as _an orange solid (10% overall) from 4-nethyl Eﬁ/ri dazi ne and et hyl
2-furoat e O8BNPOPE BNIMHE SPIKSproreal rydSEthviREMdNes e SAPALTERRE. m p.
195-1965C BliditgMRe RIBEUEGEscrBe@  Krdpardtdn, 1.9. 08 (s, 1H), 8.32 (s, 1H), 7.67

o 0 (1 TR oo gnled? o 3. BRI e H e Tk B 0 gh D og B =S 1 VB

PREPARATI ONK& (ddl, 11137 0y |20 8. 34 shikyri m din-2' -amne Obtained as a white

solid (55% 4. r[ﬂm@— > yrimdine and ethyl 3-furoate 5
fol |l owi ng %ﬁéﬁ%ﬁo%)ezéér(e d é?:grra‘lhme(s in Preparation 1. 8 H NVR (DMSO-d6): 9.19

(d, 1H), 8SlstgmeglmegninB743 (s, 1H), 7.78 (s, 1H), 7.66 (t, 1H),

10
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 Praparation 1.

15 ESIUMS mie: 256 ((M+H]", CioHgNsS)
Retention time (min.): 8
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7.46 (dd, 1H), 7.09 (s, 2H), 6.34 (s, 1H). ESI/M5 me: 240 ((MH °,
C12HON50) Retention tinme (mn.): 7 10 PREPARATI ON 8
5-pyridazin-4-yl-4-(2-thienyl)pyrimdin-2-am ne Obtained as a yellow solid
(30% overall) from 4-nethyl pyridazine and ethyl 2- thiophenecarboxyl ate
foll owi ng the procedure described in Preparation 1. 15 ESI/M5 nfe: 256
([MHH] ', Cl12HONSS) Retention tine (min.): 8 EXAMPLES 20 TABLE 2 H R CYIN
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30 /ON/ | J EXAWPLE 1
-(2-Furyl)-Npyridin-3-y1-4,5 -bipyrimdin-2'-anmine An oven dried
reseal abl e Schl enk tube was charged wi th 4, 5-bis(di phenyl phosphino)-9,9- 5
di et hyl xant hene (Xant phos) (25.4 ng, 0.044 mol ), 3-bronopyridine (96.3
m., 1 nmol), Cs2CO3 (456 ng, 1.4 mmol),
-(2-furyi)-4,5 -bipyrimdin-2'"-amne26Preparation 1) (263 ng, 1.1 nmol)
and di oxane (5 nmL). The Schlenk tube was subjected to three cycles of

evacuati on- backfill ling with arg and fri | benzyl i Ty
acet one) di pal | adijum (Qp [ Pd2( a% J (1B. §f§§jb8.02 nnnﬂ)/ga added. After
three new cycl es jof evacuatijon 10 baékf | I IN withjargo chl enk tube
was capped and pI 100(‘ oil _bat Af t er 20 h__.the m Xture was

cooled, 10 nL of water were added and the solid was coll ected by
fiItrationEMﬂM@Lﬂe the title conpound as a yellowsh solid (211 ny, 67%.

(1 et R SR Eaie £ 1 S B0 7. 76
(s, 1 H), Angsendfied Iesq)arabm Bhlekitibe xvam)cpargewtr( a -bis(¢iphenGipB8shine)-9.8- H) .
ESI/ M5 i eqinmdlkixahtNEtd (xanfohddil2NG Ry 0.oRekGihI 9Brotrﬂo'}5§ricﬁr§g @63 mB 1 mmol),
Cs:,C0;3 (456 mg, 1.4 mmol), 4'-(2-furyl)-4,5'-bipyrimidin-2'~-amine (Preparation 1) (263
mg, 1.1 mmol) and dioxane (5 mL). The Schlenk tube was subjected to three cycles of
evacuation-backfilling with argon, and tris(dibenzylidene acetone)dipaliadium (0)
[Pd(dba)s} (18.3 mg, 0.02 mmol) was added. After three new cycles of evacuation-
10  backfilling with argon the Schlenk tube was capped and placed in a 100°C oil bath. After
20 h. the mixture was cooled, 10 mL of water were added and the solid was collected by
filtration to give the title compound as a yellowish solid (211 mg, 87%).
m.p.. 173.8-174.4 °C
§ '"H-NMR (DMSO-de): 10.26 (s, 1H), 9.24 (s, 1H), 8.98 (d, 1H), 8.84 (d, tH), 8.69 (s, 1H),
15 8.33(m, TH), 8.22 (d, 1H), 7.76 (s, 1H), 7.55 (d, 1H), 7.38 {dd, 1H), 7.08 (d, 1H), 6.68 (m,
1H).
ESIMS mie: 317 ([M+H]", Cy7H N0},
Retention time {min.): 8
Anal. Caled. for CyHaNgQ: C, 84.55; H, 3.82; N, 26.57; Found: C, 63.47: H, 3.78;: N,
20 24.59,

EXAMPLE 2
4'-(2-Furyl)-N-(6-methoxypyridin-3-yi)-4,5 -bipyrimidin-2-amine
An oven dried resealable Schienk tube was charged with Cul (18.5 mg, 0.1 mmol), 4-(2-
25  furyl)-4,5'-bipyrimidin-2'-amine (Preparation 1) (100 mg, 0.42 mmol), 5-bromo-2-
methoxypyridine {(0.065 mil., 0.5 mmol), K;CO; {115 mg, (.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
30 temperature and partitioned between water and dichforomethane, the organic phase was
separated, washed with brine, dried (MgSQ0,) and evaporated under reduced pressure,
The residue was triturated with diethyl ether, the resulting solid was collected by filtration



Anal . Calcd. for C17H12N60: C. 64.55; H 3.82; N, 26.57; Found: C, 63.47;
H 3.78; N, 20 24.59. EXAMPLE 2 ¢

-(2-Furyl)-N-(6-nmethoxypyridin-3-yl)-4,5 -bipyrimdin-2'-anm ne An oven
dried reseal abl e Schl enk tube was charged with Cul (18.5 ng, 0.1 nmol),

-(2 25 fury[)-4,5 -bipyrimdin-2'-amne (Preparation 1) (100 ng, O0.42
nmmol ), 5-bronp-2- nethoxypyridine (0.065 nL, 0.5 mmol ), K2CO3 (115 ny, 0.84
mol ) and dioxane (1 m.). After three,gycles of evacuation-backfilling
wi th argon, N, N -dinethylethylene diamne (0.024 nL, 0.194 mml) was
added, theaﬁdtb%dv}ﬁéer%@almo%&ehﬁefﬁa&émp&annm&masfﬁwmsonarmdorrﬁg at 110C
for 18 hours The resulting suspension was allowed to reach room 30
terrperatur%9 %ind partitioned between water and dichl oronet hane, the organic
phase was mgeparagtad,” *dashed with brine, dried (MpSOX) and evapor ated under

reduced pr e e 't r vvi i.et hyl e r, the
resul ting i%fHM%,\Bg’@éo?sﬁ @t(gg % % ?th%gé%} Q) gsgr('iqe%r') %ger(d vacuum to
provi dest hei)t 7.74 &, ¢an@dan(ch, &s), arﬁ)4(§$ f1HWrﬁ 8%(ds dith), 66(11(001%9? 8469%1). m p.
212. 6-213. G 0.01 (s, 1H), 9.23 (s, 1H), 882(m
1H), 860§8‘%§ %%8'35” ,}‘774(5 1H), 7.52 (m 1H), 7.04 (s,
1H). 6. 85 Rejentippfimedmay: %%n 1H), 3.84 (s, 3H). ESI/MS mle: 347 ([MH ",
C, 6H14N602) Retention time (mn,): 12 EXAVPLE 3 10

-(2-Fury%l\l5 idin-2-yi-4,5 -bipyrimdin-2'-am ne Obtained as an
off-white Wie % fromthe title conpound of Preparation 1 and 2-
brom)py@l di{%F@WI)FMWMHtZFbé-fi_pﬁ‘ibMimiéineﬁ'-ae)imrpl e 2. ESI/M5 me: 317
([MeH Y, GhilaNoQln off-YBﬁi'feegyﬁ? gﬁ 'fﬂﬁ Bkl %Obl mpound oﬁas‘%%rlagbﬂ and 2-

N ( 6- FIuoropyr|d| n-3-y pyrimdin-2'-am ne
bromopyridine following the procedure of examp e 2

ESHMS m/fe: 317 ((M+H]", C4HuNO).
Retention time {min.): 7

-.\‘ty g

15
EXAMPLE 4
N-(6-Fluoropyridin-3-yl)-4'-(2-furyl)-4,5'-bipyrimidin-2'-amine
Obtained as an off-white solid (33%) from the title compound of Preparation 1 and 5-
bromo-2-fluoropyridine following the procedure of example 2.
20  ESIMS m/e: 335 ((M+H]", Ci7HFNO).
Retention time (min.): 12

EXAMPLE 5
4'«(2-Furyl)-N-(4-methylpyridin-3-yi)-4,5"-bipyrimidin-2'-amine
25 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 mie: 331 ((M+H]", CisH14NsO).
Retention time (min.): 7

30 EXAMPLE 6
N-Pyridin-3-yl-4'-thien-2-y!-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 exampie 1.
ESIMS m/e: 333 ((M+H]", Ci7H2NsS).
35 Retention time {min.}. 8



Obt ai ned as an off-white solid (33% fromthe title conpound of Preparation
| and 5- brono-2-fluoropyridine follow ng the procedure of exanple 2. 20
ESI/M5 mle: 335 ([MtH]', CLl7H'FN60). Retention time (mn.): 12 EXAMPLE 5
-(2-Furyl)-N-(4-methyl pyrid i n-3-yi)-4, 5 -bipyrimdin-2'-amne 25
Obt ai ned as an off-white solid (27%9 fromthe title conpound of Preparation
| and 3- brono-4-nethyl pyridine follow ng the procedure of exanple 2.
ESI/M5 me: 331 ((MtH', Cl6H14N6O). -Reétention time (mn.): 7 30 EXAMPLE 6
N-Pyridin-3-yl-4"-thien-2-yl-4,5 -bipyrimdin-2'-amne Cbtained as a
yellowi sh solid (13% fromthe title conmpound of Preparation 2 and 3-
br onopyri dgRgneElzow ng t he procedure of exanple 1. ESI/MS me: 333
(IMH ', Cl17H12N6S 35 Retention tinme mnzz: 8 -27- EXAMPLE 7
4' - (3-Fluo dﬁﬁéWP%’hWM'PHT'W“é‘ Y49 bipyriigiperd AR 2' - ani ne Obt ai ned as a
%el | owi ShdS)Oiairtéd(agz%udvrﬂmdlﬂﬁzﬁ%)tf}oﬁa tﬁ@ﬂﬂmwhﬁbc:ﬂﬁd B’faﬁﬁér/aﬁdrmr:?& and 3- 5
I onDPY L nple 2. ESI/ M5 e. 345
([I\/H—I] cﬁ@ﬁfgﬁlﬁ&%%%%&g ‘f’p“’%g?e“q HFXZa EXAMPLE 8 10

- (3- Fi uoF Biivie nye B4R (Me-HYe Chbbay iy i d| n- 3- yI )-4,5" -bi pyrimdin-2'-anine

Cbt ai ned age@niAl ki gol id (209 fromthe title conpound of Preparation
3 and 5- brono- 2-net hoxypyr| dine follow ng the procedure of exanple 2.

ESI/M5 me: 375 ([MHH)', C20H,5FN60). Retention tine (mn.): 14 15
EXAMPLE 8

10 4'(3-Fluorophenyl)-N~(6-methoxypyridin-3-yl}-4,5'-bipyrimidin-2'-amine
Obtained as a yellowish solid (20%) from the titte compound of Preparation 3 and 5-
bromo-2-methoxypyridine following the procedure of example 2.

ESI/MS mfe: 375 ([M+H]", CaoH1sFNgO).
Retention time (min.); 14

15
EXAMPLE 9
4'-(2-Furyl)-N-(6-methoxypyridin-3-yl)-2-(methylthio)-4,5'-bipyrimidin-2"-amine
Obtained as a yellowish solid (50%) from the title compound of Preparation 4 and 5-
bromo-2-methoxypyridine following the procedure of example 2.

20  ESUMS m/fe: 393 ([M+H]", CyoHsN:0-S).

Retention time (min.): 16

EXAMPLE 10
4'-(3-Fluorophenyl)-2-(methylthio)-N-pyridin-3-yl-4,5'-bipyrimidin-2'-amine

25 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]", CaghtisFNgS).
Retention time (min.}: 14

30 EXAMPLE 11
4-(2-Furyl}-5-pyridazin-4-yi-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 mfe: 317 ((M+H]", C;H;NsO).



EXAMPLE 9 '

-(2-Furyl)-N(6-nmet hoxypyridin-3-yl)-2-(methylthio)-4,5 -bipyrimdin-2'-a
mne Obtained as a yellow sh solid (504 fromthe title conpound of
Preparation 4 and 5- brono-2-net hoxypyridine follow ng the procedure of
exanple 2. 20 ESI/M5 nmle: 393 ([M-H]', C 9H 6N602S). Retention tine
(mn.): 16 EXAMPLE 10

- (3- Fl uor ophenyl ) - 2- (et hyl t hi 0) - N- py, ?I di n-3-yl-4,5" -bi pyrimdin-2'-am ne
25 (btained as a yeIIovvi sh solid (48% tromthe title conpound of

Preparat i ogeén%q,,?é mpyrl dine follow ng the procedure of exanple 2.
ESI/M5 me: 393 C20H15FN6S). Retention tine (mn.): 14 30 EXAWPLE

11 4-(2-Furyl)- 5 pyrlda2|n 4-yl -N-pyridin-3-yl pyrimdin-2-am ne Cbtained
as an of f - gRameLsakid (15% fromthe title conpound of Preparation 6 and 3-

?m”ﬁupy” IRt SRR RSP Bl A e 0 e 0
- ( 2- Fér yDyptaxied Bs exirde peiici dil%)tBoryItf)aweSDmDPqufﬁireﬁarat@n1@miﬁe 5 Obt ai ned

as a whi tebt‘%mobﬁld(réol%xncjé‘f@mv@umathé'pHC@d@rQ'Ep%%Ié)f Preparation 1 and 3
br onopyri di ne 1-oxid | owi ng the procedure of exanple 1. mp.

206. 2- 206. @‘@@ﬁw&i@@%’%wso(ja) 10. 46 (bs 1H), 9.25 (s, 1H), 8.99 (d, 1H),
8.85 (d, 1§)H-NRR/@MSD-dg)1H)46 (Bs M) Ires (s 8?397(é ) 8.860d, 1#) BF2(6, 1H),

Cr7raonbce) REERNT: B 17 ?fé f’w@wﬁ 15 A a?@r’% Wyt d
n- 5-yl 1Q, SESIHV$ pye: i33M(VarH]", B2 -Nafi)ne
Retention time (min,): 8

EXAMPLE 13
4'-(2-Furyl)-N-pyrimidin-5-yl-4,5'-bipyrimidin-2’-amine

15 Obtained as a white solid (75%) from the titie compound of Preparation 1 and 5-
bromopyrimidine following the procedure of example 1.
m.p.. 227.8-228.9°C
5 "H-NMR (DMSO-ds): 10.41 (s, 1H), 9.26 (s, 1M}, 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).

20 ESUMS mie: 318 {(M+H]", CisH1iN;O)

Retention time (min.}: 10

EXAMPLE 14
4'-(2-Furyl)-N-{5-methoxypyridin-3-yl)-4,5"-bipyrimidin-2'-amine

25 Obfained 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 mie: 347 ((M+H]", CigH14NsO3)

Retention time (min.); 10

30 EXAMPLE 15
4'-(2-Furyt)-N-{6-methyipyridin-3-yl)-4,5'-bipytimidin-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]", CsH14NgO).

35 Retention time (min.}: 7



15 Obtained as a white solid (75% fromthe title conpound of Preparation 1
and 5- bronopyrimdine follow ng the procedure of exanple 1. mp.:
227.8-228.9C 5' H- NWR (DVBSO-d6): 10.41 (s, 1H), 9.26 (s, 1H), 9.26 (d, 2H),
8.85 (d, 2H), 8.72 (s, 1H), 7.77 (s, 1 H, 7.56 (d, 1 H, 7.03 (d, 1 H,
6.68 (m 1 H. 20 ESI/M5 mle: 318 ([M+H]', Cl6H'N70) Retention tinme
(mn.): 10 EXAVPLE 14

-(2-Furyl)-N(5-net hoxypyridin-3-yl)-28-5"-bi pyrim din-2'-am ne 25
bt ai ned as a yellowi sh solid (50% fromthe title conpound of Preparation
1 and 3 brono-5-net hoxypyri dine follow ng the procedure of exanple 1.
ESI/ M5 Megngbﬁsl_(_;hwl—ﬂ C 6H14N502) Retenti on time (mn.): 10 30 EXAMPLE
15 4I-(2-Fgé|') g pyridin-3 -4, 5 -bi pyrimdin-2'-am ne
bt ai ned a VEYY- Vé?ﬂ"i‘ ‘Y('étﬁ’/é"ﬁyf'ﬁTW'f‘ Famying o conpound of Preparation 1
and 5- br omdn2verniricybgparabi Srgridne tl@wghbed pite eeduug ) af 5-epanpike-21..  ESI / V5

n 33 t i time. (m : MPLE 16
¥ <o rory PyReropesfith SN oo Rgidl SRR TN by 7ot Bty
r eseal abl ecmwpgwq OBY Swials OcAPamggedl Aniieeiahexy(rhobrivigd-3 (4 Nsdintstipyr i mi di n- 2" -

5 ami ne (P'é@%}’iﬁéﬂeﬁ’ﬁ (ﬁ@méz(ﬂ@smmo% amlt)eneg?ﬁituj%é%F:EIEPIU{@&«Q@'S&MOWQ
1.17 mmol) hl or opyr azi ne 1)
2-di cycl ohg’%meﬁﬁ&?fh fﬁBa‘?‘a“?rN Kfling Wi aragiang PRidSHEM]) acette (P M8, 083 nmol )
and t ol uene.062mmo)).wathed&t: rentordeingy syales stidjaecdtied-batidiliing mete atyoaltes of

evacuatd-on f n U 19 ng, 0.083
ol ) vite. Sa0ah g b irathid o B8 ARA:0% AR L FERL RVt s i ¢
argon the @iegc hP anlof dighy! sther \M@pé@d&m tie eadid avap golpctetidng fiiatiomiatdive Af t er
20 h t he mbxfggyg@nmgd aQQQJh‘ﬁQsolJao(smmgofm%} et hyl ether were added and the
solid was gg cted by fi Itratlon to give
I/MS m/e: 318 IM+H} Ci1eH11N;0)
Retention time {min.); 10
15
EXAMPLE 17
5-{[4'-(2-Furyl)-4,8'-bipyrimidin-2'-ylJamino}nicotinonitrile
Obtained as an off-white solid (60%) from the title compound of Preparation 1 and 5-
bromonicotinonitrile following the procedure of example 1.
20 ESI/MS mle: 342 ({M*‘H]*, C*,BH”N?O)

Retention time (min.); 12

EXAMPLE 18
4'(2-Furyl}-N-{1-oxidopyrimidin-5-y1}-4,5'-bipyrimidin-2"-amine

25 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, TH), 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), 6.68 {(m, 1H).
ESIMS mie: 334 ([M+H]", CisM13N;0,)

30 Retention time (min.): 8

EXAMPLE 19
4'-(2-Furyl)-N-[2-(methylthio)pyrimidin-4-yi}-4,5'-bipyrimidin-2'-amine
Obtained as an off-white solid (98%) from the title compound of Preparation 1 and 4-

35 chioro-2-(methyithio)pyrimidine following the procedure of example 16.



the title compound as a white solid (88 ng, 33% ESI/M5 nle: 318 ([ MtH ",
Cl6H1IN7O) Retention time (mn.): 10 15 EXAMPLE 17

5-{[4'-(2-Furyl)-4,5 -bipyrimdin-2'-yl]am no}nicotinonitrile Cbtained as
an off-white solid (60% fromthe title conmpound of Preparation 1 and 5-
brononi cotinonitrile follow ng the procedure of exanple 1. 20 ESI/ M nie:
342 ([M+H] ', C18H11IN7O Retention time (mn.): 12 EXAMPLE 18 4'-(2-Fu
ryl)-N-(1-oxi dopyrimdin-5-yl)-4,5" -bipyrimdin-2'-amne 25 Cotained as a
white solid (70% fromthe title conpound of Preparation 1 and 5-

br omopyr i s dis ML (G 9%f %.b@ig, RE), e (E’.r@g,@.‘&ﬁ . 9f) @@ #{g,le.sﬁ(d,l'fh VR
(DVBO- d6) : 19. 67(_&3 1H), 9.2 %bs, ZQ .88 (d, il—?_‘? 8.7 bs, 2H), 8.66
(s, 1 H,873%0 1 7% @& tHy 783 Q47 #) (@ oS 704m. M2 53¢.86)(m 1 H).

ESI/ M5 ml eESB@8 nf/p NBH|([M+HT1EHHLINGOR) 30 Retention tinme (mn.): 8 EXAMPLE
19 4' - (2- FyL -N-[ 2~ (et.hyl thio)pyrimdin-4-yl]-4, 5 -bipyrimdin-2'-am ne
bt ai ned ageéhgc’gyﬂe\%\ﬁwﬂ?ﬁ 1§ol id (98% fromthe title conpound of Preparation
1 and 45 35 chloro-2-(nmethylthio)pyrimdine follow ng the procedure of
exanpl e 16gxa@dPre601H NVR (DMSO-d6): 10.83 (s, 1H), 9.27 (s, 1H), 8.88 (d,
1H), 8.76 ,.8.51 (d, 1H) 8.13 (d, 1 H, 7.77 (s, 1 H, 7.63 (d, 1
H, 7.21 (é{:sf“'i&%z}”%.wa'%‘m'?"I'lﬁi'(,z"ﬁzﬂéb“,%s‘?'Pm'aj".d’"Eér?mem e: 364 ([MH ',
C17H13N70SpbtaiRet entin off-whitereolididrs) frord theSittEXSNPhEJ20 Preparation 1 and 2-

N-(6-( Benz%'ef?ﬁ)’&x?)%—b%‘m%b%ic){rj\e] fbﬁlovﬁr(gz b %g%laéiﬁré’oﬁeia%p?é/ jimdin-2"-am ne

10 ESI/MS mife: 423 ([M""Hr, 024H1BN602)

Retention time (min.): 16 Y
#
EXAMPLE 21
5-{[4'-(2-Furyl}-4,5'-bipyrimidin-2'-yllamino}pyridin-2(1H)-one
15 Obtained as an off-white solid (11%) by catalytic hydrogenation of the title compound of
example 20 (125 mgq) in tetrahydrofuran (4 mL) using 10% Palladium{ll} hydroxide and a
hydrogen balloon. After 48 hours the catalyst is fitered and the solvent evapotated under
reduced pressure.
8 'H-NMR (CD30D): 9.24 (s, 1H}, 8.76 (d, 1H), 8.60 (s, 1H), 8.26 (s, 1H), 7.82 (dd, 1H),
20 7.48(m, 2H), 7.20 {d, 1H}), 6.61 (m, 2H), 4.60 {bs, 1H)
ESI/MS m/e: 333 ((M+H]*, Cy7H1,NsO;)
Retention time {min.); 8
EXAMPLE 22 ;

25 4'-(2-Furyl)-N-1,6-naphthyridin-8-yi-4,5"-bipyrimidin-2'-amine
Obtained as a dark yellow solid (35%) from the title compound of Preparation 1 and 8-
bromo-1,6-naphthyridine following the procedure of example 1.
ESI/MS m/e: 368 (IM+H]", CaoH13N;O)
Retention time {min.): 11
30
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.
35 ESIMS mle: 367 (IM+H]", CaoyH4NgO)



Obt ai ned as an off-white solid (40%9 fromthe title conpound of Preparation
1 and 2- (benzyl oxy)-5-bronopyridine follow ng the procedure of exanple 1.
10 ESI/ M5 nmle: 423 ([MHH] ', C24H16N6(2) Retention tinme (mn.): 16 EXAMPLE
21 5-([4'-(2-Furyl)-4,5 -bipyrimdin-2'-yl]amno}pyridin-2(I H)-one 15
Obt ai ned as an off-white solid (11 % by catal ytic hydrogenati on of the
title conpound of exanple 20 (125 ng) in tetrahydrofuran (4 nL) using 10%
Pal | adi um(11) hydroxide and a hydrogergibal |l oon. After 48 hours the
catalyst is filtered and the sol vent evapotated under reduced pressure.

5' H- NWR ( CBe@D)ion Bnednits,9 1H), 8.76 (d, 1H), 8.60 (s, 1H), 8.26 (s, 1H),
7.82 (dd, 1H), 20 7. 48 (rn, 2H), 7.20 (d, 1H), 6.61 (m 2H), 4.60 (bs, 1H)
ESI/M5 me: 333 &I—Z Cl7H12N6(2) Retention tine (mn.): 8 EXAMPLE 22
25 4' - (2- FErgpMPLN2eE, 6- naphthyrldln 8-yl -4,5 -bipyrimdin-2'-am ne Obtained

as a dar klﬁeﬂﬂ%?ﬁ@ﬂn&l%ﬂ%liBQinWTﬁld’id-ﬁ’Léi‘n”@a@”poundf of Pr epar ittl on /1 Ngnd
ro - yl’ rocC (0] Xa
n1e: 36 P%lﬁﬂ]e@ 2 &l 6)(86 %ﬁﬁl%ﬂeﬁ 'HBOT% E’jepaia%"%g% MPLE23

-(2- Fur ybl)omx}qwsdqlmfmitohwng-tne plocdduseé ofrxpypien. di n-2' -am ne Cbtai ned as a

be| ge soli dg(m3Q%ef rrpound of Preparation 1 and 4-
br onoi soqul noI I rﬁef%ﬁm\ﬁhﬁ tdz% cedure of exanple 1. 35 ESI/M5 me: 367

([ MHH] ', CRefaptigoye (8. ) 14Retent| on time (min.): 9 EXAMPLE 24
-(2-Fury|) N-quinolin-3-yl-4,5 -bipyrimdin-2'-am ne

16 EXAMPLE 25
4'-(3-Furyl)-N-pyridin-3-yl-4,5'-bipyrimidin-2‘-amine
Obtained as a beige solid (35%) from the title compound of Preparation 7 and 3-
bromopyridine following the procedure of example 1.
ESIMS m/e: 317 ((M+H]", CyzH1NsO).
15 Retention time (min.): 7

EXAMPLE 26
4'-(3-Furyl}-N-pyrimidin-5-y1-4,5'-bipyrimidin-2'-amine
Obtained as a beige solid (42%) from the title compound of Preparation 7 and 5-
20 bromopyrimidine following the procedure of example 1.
ESIMS mle: 318 ((M+H]", CisH,N;O)
Retention time (min.): 9

EXAMPLE 27

25  N-Pyrimidin-5-yl-4'-(2-thienyi)-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 mie: 334 ([M+H]", Ci6H1iN;S)

Retention time (min.): 11
30

EXAMPLE 28

N-(1-Oxidopyridin-3-y1}-4'-(2-thieny{)-4,5'-bipyrimidin-2'-amine

Obtained as an off-white sotid (35%) from the title compound of Preparation 2 and 3-
bromopyridine 1t-oxide following the procedure of example 1.

35 ESIMS mle: 349 ([M+H]", C;H:NgOS)



5 btained as a yellow solid (60% fromthe title conpound of Preparation 1
and 3 bronoqui noline follow ng the procedure of exanple 1. ESI/M5 mle: 367
([MH] ', C21H14N6O Retention tine (min.): 14 10 EXAVPLE 25

4' - (3-Furyl)-Npyridin-3-y1-4,5 -bipyrimdin-2'-am ne Obtained as a beige
solid (35% fromthe title conmpound of Preparation 7 and 3- bronopyridine
foll owing the procedure of exanple 1. ESI/M5s mle: 317 ([M+H ", C17H12N60O) .
15 Retention time (mn.): 7 EXAMPLE 26 4 -(3-Fu ryl)-N-pyrimdin-5-yl-4,

5' -bipyrimdin-2'-amne Cbtained as a beige solid (42% fromthe title
conpound oReRneRAEE n9A.) o and 5- 20 bronopyrim dine followi ng the procedure
of exanple 1. ESI/M5 me: 318 ([MrHt, CL6HLIN/O) Retention tinme (mn.): 9
EXAMPLE 27 25 N-Pyrimdin-5-yl-4"-(2-thienyl)-4,5" -bipyrimdin-2"-am ne
ot ai ned asXaMyekl28w solid (6099 fromthe title conmpound of Preparation 2
and 5- br oYL ALhe Lok 0w ng b r ) anple 1. ESI/ M nie:
334 ([ e AR bR R RGP REETE AVPLE 28 N (1

- Oxi dopyr i diGPEnsd gs.dark yeltomi soHY (P24 frgm the Bl famraund of Praggratond@@ndihed as an
off-white solid (35% br@Bplyhend folidviing GEREsHREuRTf BxpRas ation 2 and 3-

br onopyri dj - OXI | |.owi n e procedure of exanple 1. 35 ESI/ M nie:
349 ([ M+H] é?%ﬂ%ﬁ“ﬁ%@&f*{]&ﬂ%@{ﬁg%u ontime (mn.): 9

Retention time (min.): 8

10 EXAMPLE 30
4-(2-Furyl)-5-pyridazin-4-yl-N-pyrimidin-5-ylpyrimidin-2-amine
Obtained as a yellow solid (33%) from the title compound of Preparation 6 and 5-
bromopyrimidine following the pracedure of example 1.
ESI/MS m/e: 318 ({M+H]*, CysH:N;O)
15 Retention time (min.}; @

COMPOSITION EXAMPLE 1

50,000 capsules each containing 100 mg of  4'-{2-furyl)-N-pyridin-3-yi-4 5'-bipyrimidin-2'-

20 amine (active ingredient) were prepared according to the following formulation:

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

Procedure
25
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
30

N

QST



EXAMPLE 29 5-Pyridazin-4-yl-N-pyridin-3-yl-4-(2-thienyl)pyrimdin-2-am ne
5 btained as a dark yellow solid (75% fromthe title conpound of
Preparation 8 and 3 bronopyridine follow ng the procedure of exanple 1.
ESI/M5S me: 333 ([MtH] °, Cl7H12N6S) Retention time (mn.): 8 10 EXAVPLE 30
4-(2-Fu ryl)-5-pyridazin-4-yi-Npyrimdin-5-ylpyrimdin-2-am ne Obtained as
a yellow solid (33%9 fromthe title conpound of Preparation 6 and 5-
br onopyrim dine foll owi ng the procedure3®df exanple 1. ESI/MS me: 318
([MtH t, CL6H'N7Q) 15 Retention tine (mn. ?: 9 COWPOSI TI ON EXAMPLE 1
50 000 Capsﬁ.ﬂ@@t@é@ﬁ egghtataning>0 0o oﬁﬁ -@ffuryl)-Nepyridin-3-yl-4,5"-bipyrimidin-2'-

- (2- furylamifk Rivedhdrededth whieDredlirdVfdritrditBitoding féhaiioRe (active .
i ngredl ent) were prepared according to the followi ng formul ation: Active
ingredient 5 Kg Lactose nonohydrate 10 Kg Colloidal silicon dioxide 0.1
Kg Corn starch 1 k@ctn%g@;‘reaemm stear ate 0.2 Kg {Procedur.éekgp The above
i ngredients were sifeyed-thr 60—resh—steve,—ant—v aded into a
sui tabl e m xer and P(ﬁpcr&é{ém%%ég@o%o gel ati ne_capsul mo& TI ON
EXAMPLE 2 30 - 33- |50/:000ed Hotoges each contai ni ng 50 rrg9@ﬁ Kg
4' - (2-furyl )-I\I—pyrlmw,g@rc FPYTiT Mg =2 = ranm e \glgklg e ingredient)
were prepared fromithe 4 ng formulation: Active ingredrgent 2.5 Kg
Sodium stearyl fumarate 0.1 Kg

Colloidal silicon dioxide 0.1 Kg

5 Procedure

Alt the powders were passed through a screen with an aperture of 0.6 mm, then mixed in
a suitable mixer for 20 minutes and compressed into 300 mg tablets using 9 mm disc and
fiat bevelled punches. The disintegration fime of the tablets was about 3 minutes.



M crocrystalline cellulose 1.95 Kg Spray dried |actose 9.95 Kg

Car boxynet hyl starch 0.4 Kg Sodium stearyl fumarate 0.1 Kg Coll oi dal
silicon dioxide 0.1 Kg 5 Procedure Al the powders were passed through a
screen with an aperture of 0.6 nm then,yixed in a suitable mxer for 20
m nutes and conpressed into 300 ng tablets using 9 mmdisc and fl at

bevel | ed punches. The disintegration tinme of the tablets was about 3

m nutes. 34 WMRHCEAMM 1 A compound of formula (1) H RLN-1 /N3 R R
N (1) wherein s RL represents a nonocyclic or polycyclic, aryl or
heteroaryl gtoup @ptingrand §f fosulks(l) t uted by one, two or three substituents
sel ected fromthe group consisting of hal o n atons, straight or branched,
optional Iy substituted |ower alkyki r ox strai ght or branched,
optionally substituted | ower al koxy, éﬂh'/s’ r\aﬂght or branched optionally
substituted | ower alkylthio, nitro, NR' R', to -ClZR, -C(O-NR R',
-N(R"")C(O-R, -N(R"")-CUONR R'r2 R and R each

i ndependently represents a hydrogen atom or a strai ght or branched,
optionally substituted | ower alkyl grogp or R and R' together with the
atomto which they are attached forma cyclic group; R2 represents a
nmonocycl i c N cont gjnRieflg heteroaryl group selected fromthe 1is groups of
formulae (Il1a) or (I1b): ( NN

5 R! represents a monocychic or polycyclic, aryl or heteroaryl group optionally
substituted by one, two or three substituents selected from the group consisting
of halogen atoms, straight or branched, optionally substituted lower alkyl,

- hydroxyl, straight or branched, optionally substituted lower alkoxy, -SH, straight
or branched optionally substituted lower alkylthio, nitro, cyano, -NR'R”,

to ~COR’, -C{O}NR'R”, -N(R’"")C(0)-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 alky! group or R’ and R” together with the

atomy to which they are attached form a cyclic group;

R® represents a monocyclic N-containing heteroaryl group sclected from the

15 groups of formulae (11a) or (1Ib):
Y0y
e
(1) (11b)

the groups of formula (lla} and (IIb) being optionally substituted by one, two or
three substituents selected from the group consisting of halogen atoms, straight
or branched, optionally substituted lower alkyl, hydroxyl, straight or branched,

20 optionally substituted lower alkoxy, ~SH, straight or branched optionaily
substituted lower alkylthio, nitro, eyano, -NR'R”, -CO:R’, -C(O)-NR'R",
-NRIIC(0)-R’, -N(R")-C{O)NR'R”, wherein



N (Ila) (Ilb) the groups of formula (lla) and (fib) being optionally
substituted by one, two or three substituents selected fromthe group
consi sting of hal ogen atons, straight or branched, optionally substituted
| ower al kyl, hydroxyl, straight or branched, 20 optionally substituted

| ower al koxy, -SH, straight or branched%eptionally substituted |ower
alkylthio, nitro, cyano, -NRR', -C2R, -C(O-NRR', -NR')C(O-R,
CN(R'' ) - C{ O) NRF ariiffiet @ch indggendmntly represents avdrogan ofming @ SEReRLRE | y
represents a fmyﬁwlbﬁ)@ﬁﬁptaﬁ'@ms@bstmtéd baéginyl @bup draachrdtogapdrivath ald atom

substituted | . ' together with the atom to which
they are attag%’}‘@ﬁcf%?%a%%@%d@%rgﬁoﬁﬁ%%gﬁ. represents a nonocyclic or
pol ycyclic, heteroaryl group being optionally substituted by one, two or

three substi tlﬂélﬁépﬁe@ﬁls%&%cwt@mﬁdﬂ@y@é%&r@@ﬂ%io@bbﬂ% edtiondigl ogen at ons,
straight or br Ef?eéjb L1 enal InYee sugattuen% s%%ctlegwgm :r%g‘ﬁé’u;gcoﬂ%%ﬁé”é oxo,

straight or branc o t'iona STt ute ower straight or
branched opt ineiagd Vo@awﬁ@bﬁmé@ﬂp@ﬂewtiaﬂﬁﬁy Eetsiigtedigwer é‘ky[cigb’éﬁ%y 2XNR R',

-C2R, -C(O siNRgior braaaQneH( Sptiondil Qvsthuted 'fMeRalka)xyq@), NRidRt or Wahedn R, R’

and R'' each inde ents a ,0 Lai ght or
br anched, opt Btnoggﬁ' Suggtg'étg? OWFe%ikW?tO\(l)ve"r'tm‘ & n)?l C%? a&‘g{HR{:(@n@ 'é? "t oget her
wi th t hédat omMNR' Mwmbh ﬂﬂBV)@KBNEE%a@h@@wRoRnﬁ&iRcV@@Hwﬁ@ﬁUﬁwﬂv15 or an
N-oxi de or a péwgéa@%u{ya@@lark ytoa%a@&ag%t%r §r@héhe§ihﬁ)ﬁ1@%ﬁ!y SL?beuteteawmound

according to ¢ ents

pol ycyclic he?’ég@é‘?‘% \M& B’rfflp&l tS%éefré"i“ﬁaweaat?W ‘gﬂﬁ%yo?{? gﬁ?ﬁgﬁ%g}éﬂ]x nenber ed
ring or a nonpdygtoue. five-nmenbered heteroaryl group not containing
“nitrogen in the ri ng 20 structure, the heteroaryl groups being optionally
substi tut ed by o two or three ubst i tuents selfect ed fromthe group

consi stithg of °héll %Qélﬁegfﬁ)ﬁfgarmgffe,ug? hogpebig sahREE: optional |y substit ut ed

| ower al kyl, hydroxy, oxo, straight or branched, optlonally substituted

| ower al Koxy, a = Shboush bal I\ghtgrclam @%Q@ﬁh @m’&srggzal Ia/e,tﬁaba%brtdapﬁecl?r ! oner

al kylthio, nitro, cyano, 3 g Cr)) :
-N(R'") polycyclic eteroaryi group comprlsmg a nitrogen-containing six-membered rlng )

monogcychic five-membered heteroaryl group not containing nitrogen in the ring

20 struclure, 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 alkyf, hydroxy, oxo, straight or branched,
optionally substituted lower alkoxy, -SH, straight or branched opticnalty substituted
lower alkylthio, nitro, cyano, ~NR'R", -CO,R’, -C(Q}-NR'R", -N{R")C(OQ)}-R’, -N(R™)-

25 C{ONR'R”, whereint R', R" and R™ each independently represents a hydrogen atom
or a straight or branched, optionally substituted lowec afkyl group or R" and R" together
with the atom to which they are attached form a cyclic group.

3. A compound according to claim 2 wherein R® represents a monocyclic or polycyclic
30 heteroaryl group comprising a nitrogen-containing six-membered 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 fower alkoxy, -SH,
straight or branched optionally substituted lower alkyithio, nitro, cyano, -NR'R”,
35 CO,R, -CLOF-NR'R", -N{R™CO}-R’, -NR"-COINR'R", wherein R", R" and R" each



25 CCONR R', wherein R, R' and R'" each independently represents a
hydrogen atom or a straight or branched, optionally substituted | ower

al kyl group or R and R' together wth the atomto which they are attached
forma cyclic group. 3. A conpound according to claim2 wherein R
represents a nonocyclic or polycyclic 3 het eroaryl group conprising a

ni trogen-contai ning six-nenbered ring, the heteroaryl groups being
optional |y substi tindepehdbiytlyorepresdntstn ydrdghan e@nsos stdight ot bragdledcsgidndilyom t he

gr oup consi sting %Lbshﬁjte%qeﬁercﬁla/)ﬁ(m ouS%l[ ﬁ! {& R’Dt&)ﬁe?ftcx Q-F{gﬁﬁle atﬁtg !}Wﬂ?ci\lﬂyrxal ly

substituted | ower rai ranc

substituted | ower aaddttemcd fer&-ﬂ;cyOECtgrawght or branched optionally substi tut ed
| ower al kyl t hi o, nitro, cyano, --NR R, 35 CRZR, -C(O-NR R,

-N(R"") (O -R, - ﬁ:mﬁ(}l@cblﬁ'dlﬂ'g'; towhigmeil I’hNIIRirf;m R® angkldded #aghhdGoup

i ndependent |y repr, esents ar en_at am or traight or bran
optional Iy subst iPHTEEE 8we¥ ﬁ%yl PYIoUp* or “nd ﬁoqlfmlmtehe u”%%h% t he
atom t o whi ch t heyaplaineidatet aphtae-K o v, Gyt ol guahpe 41 Oﬂﬂmmnmgm!ﬂy

accor ding to clai mlpaans dcste%'& (6L SELEedd ORADGE BRrod LAASISL O of

pyridine, pyrimdine, pyridazine, isoquinaoline, qU|n0|ne napht hyri di ne,
pyri di ne- 2( 1H) - onef Mrlogam atms. tsﬁﬁlélﬁh@fnéma‘lﬂtedoppttq!?élﬂﬁ Spstitnga foaprer alfybt i t ut ed

by one, two or thw&‘m;%ﬁbgtd tsttﬁgttsor&%b@cﬁ&@dpttcfnam Ethﬁmﬂ(eelww&ozﬂﬁdn@t igrg  of
hal ogen atons, straight or branched tﬁq? E sltltuted Iow?\]r llril,l kyl ,
hydr oxyl 9 oxo, st PEtigH©r Brantied Aetnsal %iﬁ’gttt?ﬁ We&ﬁ' ¥iihiq. Bt Y Bt Rk koxy |
-SH, to strai ght ocofranched opti onatfoy-reuBsy i tut ed | ower -NIRRYICHO)- Ii:, nitro,
cyan, -NR R', - NR, R, -NCR'",) e

wherein R, R' an%ig" )"gg&qd\gde“b%ﬁed’é&t’l% "?@3 ok Inds enﬁer%llycggper%lwg dmor a
strai ght or b_ranchg:ﬁpgtmpstdrmnai dippightdprdirdrichrde dpticowiyr subdtitytbd gmvougkyigrouR  and
R' together wth %Pg PRt Q%Ytﬁt %ttﬁﬁbeé&oﬂrs\ﬁ%tha{ﬁtﬁgm ALReR fGHEL lfelic1S

group. 5. A conpoun accor o claim4 wherein selected Tromthe
group consistinggofuppyridine and pyridine-2(l11)-one, all of them
optionally substituted by one, two or three substituents sel ected fromthe
group consi sting of chapagemccatiopsy @dimai ghteradn r ancheds fope itonatdup

substituted | ower C(?r{sks}/mg oﬂy)g{d%%}td pWﬂeQ( 1H)-one, all of them optionally substituted
by one, two or three substituents selected from the group consisting of halogen

atoms, straight or branched, optionally substituted lower alkyl, hydroxyl, oxo,
20 straight or branched, optionally substituted lower alkoxy, -SH, straight or
branched optionally substituted lower alkylthio, nitro, cyano, -NR’R”, -COR’, -
C{O)-NR’R”, -N(R*)C(0)-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

25 which they are attached form a cyclic group.

. A compound according to claim I 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

10 branched, optionally substituted lower alkyl, oxo, straight or branched,
optionally substituted lower alkoxy, straight or branched optionally substituted

lower alkylthio and cyano groups.



20 straight or branched, optionally substituted | ower al koxy, -SH, straight
or branched optionally substituted |lower alkylthio, nitro, cyan, -NR R',
-C2R, -, (O-NRR', -N(R"'")C(O-R, -N(R'"")-C(ONR R', wherein R, R' and
R'* each independently represents a hydrogen atomor a straight or
branched, optionally substituted |ower "al kyl group or R, and R' together
with the atomto 25 which they are attached forma cyclic group. 6. A
conmpound accdr di ngh teompbundnadeonifngr ©i ¢laiR 1j wheeihelt ésdsdlectmh fine e quipip

consi sting of pyrigdidg; L B&diYFd hd18H of SRR | ' i ne,
napht hyri di ne and %gﬁ?ﬁﬁ%ﬁﬁ (Ilgz?g}ldéwaqlﬁﬁgf ’t_Ih_gmﬁlo%t ipéqggleP?ugsﬁEqstétaﬁyut ed by
a substituent seliefbutont seleenkion dip ounsPatsing obhelRatioyens aawkt or
straight or 30 brapgled, arichanalshnstifdasidddit adyll onel aalgnl , oroxancisty ai ght
or branched, optionall}j/‘substitut ed {(ovver al koxy, straight or r.an%;ed
optional |y subst i tRHRAF!Y isBbREFuted IRYFY HiCSVarferehy 3 grsd genomly syostiiEhmpound
according to cl ai mwerwheltRionndRdyahs geapsect ed from t he group consi sting of
pyridi ne, pyridine-2(1H)-one, all of themoptionally substituted by a

substituent gel ecteghndodRd hdBrdgipQd E’rgﬁ&@%‘f 8lelpgedific PANROARAL RNEpre&dntal ght
or branched, optionally su@;t tutﬁ Iog\_/‘er :f(ﬂ k%, gxyg strgl ph%1 or.
branched, s opti orfaBioYP SEISSET tinre Phetihe Frar kgl yfoeatrdi GHe 5" bPSACHEd
optional | y substi tpytigid-2-$1ppeidirad-kydodhpyadiasd-y¢ yldthgmoipasnall§.sudstiansdiiound
according to any one of the pre ing clai wherein R represents a group
26 ect ed 1t om phedy, Heuiragied! SFT Flegtef ol RleckBulop SR 30 WSy
pyridin-2-yl, pyr iathinrs; Swayght anldaphed, dptvamaly substithed dfwer o, bpdrpxamatrhight

substi tuted by to pne, .fup @[io&ah?esﬁb RS kel xg,elﬁﬁtﬁx‘ligh'%mbu}ﬁh&{oulo
consi sting of halogen atéms, straight or branched, optionally substituted
| ower al kyl, hydr oRtjtnally tspbtigied lopyer blrkaw@ﬁ,e@r,tmo@tain@nﬁﬁw s it 110 | ower
al koxy, -SH, Stralwbk”%lgéﬁf’%, b «ﬁg’i’%@@bibﬁ’ﬁ‘ﬂ,%ﬁdréihlt@,dfd’@M\@R”abk&ﬂthi o,
nitro, cyan, -NR R', - R, -C(O- NRR', -NR’")C%O)-R‘, .

“N(R') - @O NR R indpeadently deprosopis’ lngragen SioRepr 3 ¥Taighy opBraehety plivlesent s
a hydrogen at om okulRtiStdddb@atalion ghuabcReshd pbianalvith ths absittb talitchdhdyower

al kyl group or R algenagtagmdtf&%e&&%ﬁcé/rmoﬁph the atomto which they

9. A compound according to claim 8 wherein R! represents a group selected from
phenyl, furan-2-yl, furan-3-yl and thicn-2-yl, all of them optionally substituted

20 by an halogen atom.

10. A compound according to claim 9 wherein R1 represents a group selected from

unsubstituted furan-2-y! and unsubstituted thien-2-yl.

11. A compound according to any one of the preceding claims wherein R2 represents

a pyrimidinyl or pyridazinyl group which may be optionally substituted by one,

25 two or threc substituents selected trom group consisting of halogen atoms,
straight or branched, optionally substituted lower alkyl, hydroxyl, 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(OINR'R”, wherein R’, R” and R’’’ cach

30 independently represents a hydrogen atom or a straight or branched, optionally
substituted fower alkyl group or R’ and R together with the atom to which they

are attached form a cyclic group.



are attached forma cyclic group. 9. A conpound according to claim3$8
wherein R represents a group selected from phenyl, furan-2-yl, furan-3-yl
and thien-2-yl, all of themoptionally substituted 20 by an hal ogen atom
to. A conpound according to claim9 wbg%_ei n Rl represents a group sel ected
from unsubstituted furan-2-yl and unsubstituted thien-2-yl. it. A conpound

according t I i
pyri m di nyl QO%@%?ﬂ‘u%gggzcr?%%? ;gt?gﬁ% %an@'z%gre‘é@;% ?8%&@‘?5%@???&?% by

one, 25 two HPUR YigeMey ’Pﬂl%'ﬁtsgbséf%‘wéé’b’é&“m*&rﬂf@%ﬂﬁ @HEt i ng of

hal ogen at onssubstitttad phver @kyitbibgrebed, optional |y substituted | ower al kyl,
hydroxyl, straight or branched, optionally substituted |ower alkoxy, -SH,
straight or branched optionally substituted |ower alkylthio, nitro, cyano,
-NR R', 2COPR comyeupy acqRpifeto claiy R whargiof |rpreseng /e U')S-“ét@tmmld'ﬂmer ein
R, R' and R'4yieacksuBitutadppanaentld groupepr esents a hydrogen atomor a
straight or branched, optionally substituted |ower alkyl group or R and
R' together with the atomto which they are attached forma cyclic group.
-38- 12. A Gohpotntgndaessrdinong atens dithnrleceding plaims wherainBr epenerds a

pyrim ﬂl nyl ggromsrenedaamwunga&uuam%&@zwdlda@smaﬁymahbu zwlmstl tut ed5b{3a R
straig or branc stitute group
compound? accarlrrg s ErariCEs R E kT i BB PR g Ut e
pyrimdin- 4- werm Rlinseibeted trem & goouei adasisting 4f pyridineopysimidiae, pideginpound

according to lwm@m @findihe nﬁétﬁ%din@gn@bﬁhm 2%%% rhulzfm@ﬁwpmms a group

selectedfrom t|tu stl R2 10
epresent s anlHANBLA1 HEHen b o AGiorap ety tbBsee e Bl
pyri dazi n- 4- y‘itfaawcbr b(me'it@; ppiRnally sutsstitugscitievebr Bikgnexohetraighd apbremaiied.st i ng  of

pyridi ngs pyrdpmrﬁ bsﬂameudﬁzer aﬁoxy ét@%ﬂwrwnuﬁ@ optbh NP Li R GwteRIRRE hyr i di ne
and pyri di ne of them optionally substituted by a

subst it uent s 'HP?V%W‘PH%S group consisting of hal ogen atoms, straight
or branched, opt| onaIIy substituted |ower alkyl, oxo, straight or branched,

15 opti onalﬂ;yA Selpatihd AHE-in BLimA] KX Yis ofd b ght or branched optionally

substituted | ovver
s 4(2-Furyl-N-pyridin-3-yl-4,5"-bipyrimidin-2'-amine

20 o 4&'-(2-furyl}-N-(6-methoxypyridin-3-yi)-4,5 -bipyrimidin-2'-amine
o 4'-(2-furyl)-N-pyridin-2-yl-4,5'-bipyrimidin-2'-amine
»  N-{B-fluoropyridin-3-yl}-4'-(2-furyl)4,5'-bipyrimidin-2'-amine
o 4-(2-furyl)-N-(4-methylpyridin-3-yl)-4,5'-bipyrimidin-2'-amine
+  N-pyridin-3-yl-4-thien-2-yl-4 5'-bipyrimidin-2'-amine
25 o 4'-(3-fluorophenyf)-N-pyridin-3-yl-4,5"-bipyrimidin-2'-amine
s A4"-(3-fluorephenyl)-N-{6-methoxypyridin-3-yi)-4 5-bipyrimidin-2'-amine
o 4-2furyl)-N-{6-methoxypyridin-3-yi)-2-{methylthic)-4, 5'-bipyrimidin-2'-amine
«  4'(3-fluorophenyl)-2-(methylthio}-N-pyridin-3-yl-4,5'-bipyrimidin-2'-amine
¢ 4-(2-furyl)-5-pyridazin-4-yl-N-pyridin-3-ylpyrimidin-2-amine
30 v 4-{2-furyl)-N-(1-oxidopyridin-3-yl)-4,5'-bipyrimidin-2'-amine
o 4 (2-furyh)-N-pyrimidin-5-yi-4,5"-bipyrimidin-2"-amine
o 4-(2-furyl)-N-(5-methoxypyridin-3-yl)-4 5 -bipyrimidin-2*-amine
o 4. 2-furyl}-N-(6-methylpyridin-3-yi}-4,5'-bipyrimidin-2'-amine
o 4'-(2-furyl)-N-pyrazin-2-yi-4, 5'-bipyrimidin-2’-amine
35 o S{[4-{2-furyl)-4 5"-bipyrimidin-2'-yllamino}nicotinonitrile



al kylthi o and cyano groups. 15. A conpound according to claim1l which is

one of: 4'-(2-furyi)-Npyridin-3-yl-4,5-bipyrimdin-2'-amne 20

-(2-furyl)-N(6-nmethoxypyridin-3-yl)-4,5" -bipyrimdin-2'-am ne

-(2-furyl)-Npyridin-2-yl-4,5"-bipyrimdin-2'-amne

(6-fluoropyridin-3-yl)-4 (2 furyl)- -475' - bi pyrimdin-2'-an ne
-(2-fury)) - N (4 ri,mdin-2'-am ne

pyri din-3-yi - (4 n?ﬁryQW@ xldoﬂy”@'d'%%énrlsr’r?a‘f”"% E’-‘%ﬁ‘ e 25

3-fl uor opher‘?y!?)fwmnﬁy{&(mﬁ&hylsuqnbwmc81 -4-Bii- g ¥ Bippirichichin-2*anamd ne

3-fl uorophewfa)m&lrz&n@xwm)sy,w (A hibynidin2RhRKE T M din-2" - am ne
2-Turyl) - %{4 2 furyl) 45yb|pyrlln?l<-iln-2 yl])am%m}pynﬁbgmm 13‘ 45" -bipyrimdin-2’-a

3-f1 sor ophemydz)fun}za (vnm Ryprityriein-sNH-pgrdigliificir¥lanflad' - bi pyri m di n-2' - am ne
furyl)- PYL{ l-.__r'§jin-3-. I pyrimdin-2-amne 30
2-furyl)- N-%l 2ox 8[p'§/°r H‘P@’%‘g}/’ﬁ' '-bﬂf,yrgmg'ﬁ%ﬁr{“inﬁi di n-2' - ani ne
fu(-yl) * N4pigrfaurph-thravir®liy B-yid4. S*biyiipgini Arading- 2' - am ne

furyl)-N 19 L yrimdin-2'-amnne
fury[) I\E@g{?&?l?ﬁ%&{/%’ﬁ3 IH‘BSoW)hd%@ ﬂrﬁ(lle’;r;yrlmdln 2' -am ne

2-

2-

4 iy

2-furyl)- N—ﬁﬁé‘fr"h 2’-YS}m'dH‘ %V"‘&%W’?W'mzna@"@ anmine 35
4 -

2-

2-

l/-\ljl

- @@-furyl )V-p‘i!ru5|dﬂm - (mdhmab‘ b;ﬁyh:aiaﬂnr@«}amrféotl nonitrile -39-

furyl)-N OXId r|m m.di n-2' -am ne
furyl)-N ((\8411 alt 338)‘1)(/ *r%xﬂf"héf ‘i)’ff“dipfy%ﬁ'%rie pyrimidin-2'-anine
(benzyl oxyﬁwyﬂfdadlnﬁrﬁwwndla 3-y(l B~(2-thiegpl)pydmisfin-Bpipei m di n-2' - am ne
-(2-furyl - - ] 2(1 H-one 5
R i 4 e e R W o A
furyl)-N-isoquinolin-4-yl-4,5 -bipyrimdin-2'-am ne
f Up y| 1-MNeoasa ddripnedBeiyid atﬂ;mﬁpedn'ﬂ pyotnndili d43-2tinadh By one of ¢laims 1 to
Eg ]]: 3: g;: g ﬁ mférr%aiﬁr: go%péthnaﬁ'of 50rg9|5 @ngﬁgrghmaﬁi 5% 3 hereTBefore defined
pyri mi di n- g8 WUPL?C‘ (th 3t°ﬁi“€ﬁ‘§fld)‘1f fermula i iherR e s pereighpiqes defined and X

is halogen, preferably bromine, iodine or chlorine
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17. A compound according to any one of ¢laims 1 to 15 for use in the treatment of a
pathological condition or disease susceptible to amelioration by antagonism of the
25 adenosine A;g receptor.

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

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

30 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 susceplible of
being improved by antagonism of the A,g adenosine receptor.



N (1- oxi dopyridin-3-yl)-4"-(2-thienyl)-4,5"-bipyrimdin-2'-amne
5-pyridazi n-4-yl -Npyridin-3-yl-4-(2-thienyl)pyrimdin-2-am ne
4-(2-furyd)-5-pyridazin-4-yl-N-pyrimdin-5-yipyrimdin-2-amne. 15 16. A
process for producing a conpound of formg a | as defined in any one of
claims®1 to 15, wherein a conpound of formula (1 X) where R and R2 are as
her ei nbefore_defined is coupled with a conpound of formula (11]) where R
is as herei nﬁg'f or g?stf?e?c gﬂgdﬂd’?‘%’“ igts Hierdydhe paiholessal PYdiHero R Aigeass &di ne or
chlorine R Nf NH2 2isthhaRbrokchaOnddiofon( killdrgic difeasdd, GopRRINIch, aa8Q6PieRgist 0 any
one of claims 1 to l5.for use in the‘hf atn§€t.of a . alholq é%ﬁl condi tion
or disease susceptiBl & to afelor TR By SREAYSni EHHWPhe HEBYHRosi ne
A2B receptor. 18. sastphestndeudd clidordeonpolireldratongisbdibng dabeonmpolling, as
defined in any on A Rine di 5 in adm xture with a pharmaceutically
acceptablg diIuen?mg@r%grrlepéag%gT%. Use of a conpound as defined in any
one of clainms 1 to 15 in the manufacture of a nedicanment for the treatnent
of a pathol ogical condition or disease susceptible of being inproved by
ant agoni sm of the A26 adenosine receptor. 40 20. Use according to claim
19, wherein the pathol ogical condition or disease is asthng,
bronchoconstriction, allergic diseases, hypertension, atherosclerosis,
reperfusion injury, nyocardial ischem a, retinopathy, inflammtion,
gastrointestinal tract disorders, cell proliferation disorders, diabetes
mellitus, s and/or autoi mune di seases. 10

10



