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 A29
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 A29 adenosine receptor,
such asasthma, allergic diseases, inflammation, atherosclerosis,
hypertension, gastrointestinal tract disorders, cell proliferation

di sorders, gi;abetes. Rl ipkiSadntds Al lrpung i s Q‘%%NQ%QE %@@ kne

regul ates several physiol ogical fupekédarsrd hrough specific ce rrenbr ane
receptors, which are nenbers of the G protein coupled receptor famly, Four
di stinct adenosine receptors have been identified and classified: A, Au,,
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br onchoconstriction, ﬁ |'ergi c di seases, hypertension, atherosclerosis,

reperfusion injury, nyocardial i schem a, retinopat hy, i nfl ammati on,
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00/ 73307. lademmienewephes hafetited idehtftedeat tcris sifiqay ML, MALMiMs 2rag ne derivati ves
are novel potent and selective antagonists the A29 adenosi ne receptor and

can therefore be used in the treatnent or prevention of these diseases. 30
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adenosi ne receptor ; and nethods of treatnent of pathol ogical

In view of the physiological effects mediated by adenosine receptor activation, several Az

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 WO03/063800,
WO03/042214, WO 03/035639, W002/42298, EP 1283056, WO 01/16134, WO

25 01/02400, WO01/60350 or WO 00/73307.

It has now been found that certain pyrimidin-2-amine derivatives are nove! potent and
selective antagonists the Az 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 Aa adenosine receptor ; and methods of treatment of pathological



-2- conditions or diseases susceptible to anelioration by antagoni smof the
A28 adenosine receptor conprising the adm nistration of the conpounds of
the invention to a subject in need of treatnment. 5 Thus, the present
invention is directed to new pyrimdin-2-am ne derivatives derivatives of
formula (1) RH NN, Rs z | N (0O 10 R represents a nonocyclic or

pol ycyclic, aryl or heteroaryi group optionally substituted by one, two or
three substituents selected fromthe grqﬁp consi sting of hal ogen atons,
strai ght or branched, optionally substituted |ower aIkyI hydr oxy, stralght

or branched t ht .or
branched op%cl’n(()jfr;l:g{1 g@uébag?é#gg%élkﬁggg\gmgl%gﬁ Pk%(ﬁ%‘g"”‘s }]§9’£2&§g?P SINe \R R',
-CO2R , - C(EFeni Rmprising (e adgirgytaron of-thg RMpouaiOyiNme: R\leni!owlfrea! eutmacR‘n R and
R each I nglependestileyt represents a hydrogen atomor a straight or
branched, optionally substituted | ower alkyl group or R and R' together
wth the atomto which they are attached forma cyclic group; 20 R2
represensgs "auuspme@mbhtcnwdns@nrs diredtedto metvery ol 2-gnodRicaeltesd @divinesut he
groups of hﬁe (Ita) or (IIb): cCN(lla) (IIb) 25 the groups of
formul a (IIa?ﬁan (I''b) being optionally substituted by one, two or three
substituents selected fromgroup consisting of hal ogen atons, straight or
branched, optionally substituted liower al kyl, hydroxy, straight or
branched, optionally substituted Qﬁ/uw %3 -SH, straight or branched
optionally substituted | ower al kylthi Itrof* cyano, 30 -NR R', -CO2R
-QO-NRR', -N(R")(O-R, -NR' C(p R R', wherein R, R' and -3- R"
each |ndependently represents a H? rogen atomor a strai ght or branched,
optionally n

10
R’ represents a monocyclic or polycyclic, aryl or heteroary! group optionally subsfituted by
one, two or three substituents selected from the group consisting of halogen atoms,
straight or branched, optionaily substituted lower alkyl, hydroxy, straight or branched,
optionally substituted lower alkoxy, -SH, straight or branched optionally substituted lower

15 alkyithio, nitro, cyano, =NR'R”, -CO,R’, -C(O)-NR'R", -N(R")C(0)-R’, -N(R"™)-C(O)NR'R",
wherein R', R" and R" each 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;

20 R®represents a monocyclic N-containing heteroaryl group selected from the groups of
formulae (lia) or {lIb):

(Ila) (tth)
25
the groups of formula (lla) and (1ib) being optionally substituted by one, two or three
substituents selected from group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted
lower alkoxy, -SH, straight or branched optionally substituted lower alkylthio, nitro, cyano,
30 -NR'R”, -CO.R’, -C(O)-NR'R", -N(R"C({O)-R’, -N(R")-C{O)NR'R", wherein R’, R" and



substituted | ower alkyl group or R and R' together with the atomto which
they are attached forma cyclic group; 5 R3 represents a nonocyclic or

pol ycyclic, heteroaryl group being optionally substituted by one, two or
three substituents selected from group consisting of hal ogen atons,
straight or branched, optionally substituted | ower alkyl, hydroxy, oxo,
straight or branched, optionally substituted |ower al koxy, -SH, straight
or branched optionally substituted |lower alkylthio, nitro, cyano, -NR R',
-C2R, -C(O-NRR', -NNR)C(O-R, -NeR-")-C(ONR R', wherein 10 R, R’
and R'' each independently represents a hydrogen atomor a straight or
branched, Riptdconmaiebgndsnbisteptaserid alrodregemndikylor grstraiphion bRNcag oRongiyget her
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N-oxi de or a pharmaceutically acceptable salt thereof.. 15 used herein

the term | GHeTheSITRN 2 eYflit OB optional |y substituted, |inear or branched
radicals having 1 to 8, preferably 1 to 6 and nore preferably 1 to 4 carbon

atons. The .;substituents in. said al rou are sel ect . gen

Stom and 1 b R8s Rl he MIeBRT SR BaJF oBGraly < bamiegboD
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1, 2- di met hy# 'i%}?d, lower adkqxy et §irasait 91 branched gpiiRaely substityied lower alkyithio,

3,53-Agi met gmlth%)}élno, -Z\me,habantQ(b}-Nlﬁfmmw”mm_w, -mmd[)-d(s?&maxwgereadi caljs.
u 1er.ein,...t he term r alko races, opti.ona ubs ut ed,

noar BB s R o BT Pie P o VBT ROt s MR or M o 1

to 8, pref eptiraly dubsttuddaveratkyiaropr @ffepadRY tobether Wittctae latam wivanab. thhe

substi t uent,s, L5 Arabkkody fhigups are sel ected from hal ogen atons and
hi dr oxy groEsttg%%d Fe%e?reg a'{akoxy radi cal s i ncl ude nethoxy, ethoxy,

n- pr opoxy, i-propoxy, n-butoxy, sec- butoxy, t-butoxy, trifl uoronethoxy,

di 1 uor ometohaxM.oxli@r @xyamRideaxical2adayslamx Y&t thepeyt. or  2- hydr oxypr opoxy. -4-
As used $erein, the term | ower alkylthio enbraces radicals containing an
opt i onal y

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-butyt and tert-butyl, n-
pentyl, 1-methylbuty!, 2-methylbutyl, isopentyl, 1-ethylpropyl, 1,1-dimethylpropyl, 1,2~
dimethylpropyl, n-hexyl, 1-ethyibutyl, 2-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbuty!, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 2-methyipentyl, 3-methylpentyl and
iso-hexyl radicals.

25
As used herein, the term lower alkoxy embraces optionally substituted, linear or brached
oxy-containing radicals each having atky! portions of 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms. The substituents in said alkoxy groups are setected 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.



substituted, linear or brached alkyl radicals of 1 to 8, preferably 1 to 6
and nore preferably 1 to 4 carbon atons. The substituents in said

al kylthi o groups are selected from hal ogen atons and hidroxy groups. 5
Preferred optionally substituted al kylthio radicals include nethylthio,
ethylthio, n- propylthio, i-propylthio, n-butylthio, sec-butylthio,
t-butylthio, trifluoronmethylthio, difluoronethylthio, hydroxynethylthio,
2- hydroxyet hyl thi o or 2-hydroxypropylthi,o. 10 As used herein, the term

cyclic group enbraces unl ess othermﬁsé4§pecified, carbocyclic and

het erocycl i Th cli [ 1..€0 in. o re rings.
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menbered aromatic ring system such as a nbered ring which may
contai n onetoPs At BAroNEEEEBAt ons sel ected from 0, S and N. Wien no
het er oat gns are present t he radi caI is named aryl radical and when at
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herein, the termaryl radical efbraces typicall nonocyclic or
polycycllc aryl radical such as phenyl or naphthyl ant hranyl or

phenant hoylas B8&R¥leir, hepe@f efcrcegioua&nmeéh ameﬁmherwaeisﬁedme@acerrbmcle or nore
substituents
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| east one %Qsohﬁél&fe%&%@?ﬁﬁ%@d from0O, S and N. A heteroaryl radical may

be a single ring or nore fused rings wherein at | east one ring
contains a heteroatom Exanples include pyridyl, pyrazinyl, pyrimdinyl,

pyri dazisylas Jsua Mbrem@if@dér&i@br‘ﬁhtzc g:rx@;z@hwaces tymaraaac& W 14- tmimeéoyl
t hi adi azol y] hi eny lazo i ndol

ragor ot e SR bR o e B ks R RENAR TR AL ortain b SO G or
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radical, The aromatic radical can be monocyclic or polycyclic, such as pheny! 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 aryl radical embraces typically a Cs-Cy4s monocyclic or polycyclic
ary! radical such as phenyl or naphthyl, anthranyl or phenanthryl. Phenyl is preferred.
25 When an aryl radical carries 2 or more substituents, the substituents may be the same or

different.

As used herein, the term heteroary! 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 heteroaryl radical may be a single ring or two or
more fused rings wherein at least one ring contains a heteroatom.

Examples include pyridyl, pyraziny!, pyrimidinyl, pyridazinyl, furyl, oxadiazolyl, oxazolyl,
imidazolyl, thiazolyl, thiadiazoly), thienyl, pyrrolyl, pyridinyl, benzothiazolyl, indoiyl,
35 indazolyl, purinyl, quinolyl, isoquinolyl, phthalazinyl, naphthyridiny!, quinoxalinyl,



i mdazolidinyl, pteridinyl and pyrazolyl radicals. Pyridyl, thienyl,
furanyl, pyridazinyl, pyrimdinyl and quinolyl radicals are preferred. 5
When a heteroaryl radical carries 2 or nore substituents, the substituents
may be the sane or different. As used herein, sonme of the atons, radicals,
noi eties, chains or cycles present in the general structures of the
invention are "optionally substituted". This nmeans that these 10 atons,
radical s, noieties, chains or cycles can be either unsubstituted or
substituted in any poisition by one or “Rore, for exanple 1, 2, 3 or 4,

substituents er eby t ound Sstit d atons,
radi cal s, i”@\é\g’] 4. q%’f’ﬁi‘?'ﬂ%‘ oﬁ@@tg@zo&féﬁdpgzbnyédréc&?n )}506 y éﬂ'v“:[i cept abl e
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are present ”E%ﬁ@H§ﬂQ§rbVP%QCmg%gragmhgg same or different. 15 As used

her ei n, term chlorine, fluorine, brom ne or
i odi ne atom; typically a fluorine, chlorine or brom ne atom nost
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the sane neanin used herein, the term phar maceuti cal |y acceptabl e

salt enbracg%® gf"'ﬁgre\'ﬂﬁ th a phar maceuti cal | y acceptabl e acid or base.
Pharmaceutical |y acceptabl e acids include both inorganic acids, for
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aceti ¢, 1@5 o) ARl Pulaféﬂéé? ch&hNGGEBE BIORH GithePELBANRALY BNBEIRULEE in
p-t ol uenesul phoni ¢ aci d Phar maceut j cal | '?t abl e bases | n?%%de al kal i

metal (e.g 2ng gaFtivA P&W}fo‘{fé%%? depexamag'e 1a?k%/1Pr4 SHPR RS WPePRY e MEIP¥Um or
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atom X5 may be an anion of various mineral acids such as, for exanple,
chloride, bromde, iodide, sulphate, nitrate, phosphate, .or an ani on of an

organi ¢ aci\d Usek ReTal, the darm halogrp plom spbipcaschiGriap diypdne. PIATIPSSTOdS ¢ r at e,
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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 hydrochloric, sulphuric, phosphoric, diphasphoric,
hydrobromic, hydroiodic and nitric acid and organic acids, for example citric, fumaric,
maleic, wmalic, mandelic, ascorbic, 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
alkali earth metal (e.g. calcium or magnesium) hydroxides and organic bases, for example

alkyl amines, arylalkyl 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, oxalate, succinate, tartrate, malate,

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



an anion selected fromchloride, brom de, iodide, sulphate, nitrate,
acetate, nmleate, oxalate, succinate or trifluoroacetate. Mre preferably
X- is chloride, bromde, trifluoroacetate or nethanesul phonate. 5 As used
herein, an N-oxide is formed fromthe tertiary basic am nes or imnes
present in the nolecule, using a convenient oxidising agent. Prefered
conpounds of the invention are those wherein R2 represents a pyrimdinyl or
pyri dazi nyl group which may be optionally substituted by one, two or three
substituents 10 sel ected fron1group co ®si sting of halogen atons, straight

or branched, optionally s tit dr ox st r ht or
branched, ot EHaISstes o8t § qﬁ‘iﬂd@ rP'BW@r F%S’%E’Xﬁe ?6‘ 'br anched
opti onal I y oxalasd, stidtirack dravteoroabdtylet Mbe, prefietabiy X- Gsycmmtde tNRhRé,, - CO2R

-C(O-NR R" R CCONR R', wherein R. R' and R'' each
i ndependent f'ﬂuor gcﬁgﬁ%ﬂeﬂ%nﬁsﬁ%ngtﬁ) atomor a st rai ght or branched,

optionally 15 substltut ed Iovver aI kyl group or R and R' together vmth t he

atom to s\hmsmstea%reﬁr 8n Nasﬁo%qb%@né@rrmq Ielt¥fihiyDadic Qktfhes for bRy prseat ar ed
conmpounds a ose wherein gr esents a pyrimdinyl or pyridazinyl

group whi cH r‘?rﬁ‘;‘?'eﬁ\é’edﬁﬂgcf‘n%ﬂ”w‘%rﬁﬁ Isng@AE thy a straight or branched
optional Iy substituted 20 lower alkylthio group. Mre preferably R2

represents g @aroup %SLr%%to?ﬂwe |£\%m cﬁ'ygr qﬂo@% Q/Eére?'nl R? AFpresents 3 B¥nmtcanyl or

2-met hyl t hi o-pyTrim az n- are
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het er oagy| s@[e@ﬁé@ fr‘éﬁh@!’méédﬁgus%g”t&f%%@ma@%t@Ha@hﬂ& b?ér?&h@@féa%r%dy“ ng or a
nonocyclic het eroar%/ %‘F not contai ni ng ni tro)aen in
The g SrbRrd weERad b PR B RG RTAl Dharsd Lue kot od by
one, two OrsH, Iafreght&mlb@tnblﬁatearmsmwseml&nbd lbwemaiityhigio gritea) pya@nsNBRI'ng  of

hal ogen at ) i § | ¥s) al kyl,
hydr oxy, o>c<&it)E§RsitEr:{:@{;'ﬁ:'?'t:e ﬁb&&@@ed, N(S'Q @ﬁkﬁsﬁ@% '%tduﬁdéﬁdo%\e%l koxy,
-SH, st aiitgepengenty mmedsaﬁwr@gam atyﬁw@ﬁralghttcé@rar@m oafidogllt hi o, nitro,
cyano, ’!é\lR'sgbstxtut%ﬁev alkyl 3RuFoOR A £ to?étMr%lth)ugé%m% whicheRy'ate C(O NR R",

wher ei n , eaCh 1 ndependentlTy represents a hydrogen atomor a
strai ght o@ttﬂ?@ﬁé?fgb? Y5t 98HRl |y  substituted |ower al kyl 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 R3
r epr esent s Farther prefered compounds are those wherein R? represents a pyrimidiny! or pyridaziny!

group which may be optionally substituted by a siraight or branched optionally substituted
20 lower alkylthio group. More preferably R? represents a group selected from pyrimidin-4-y!,
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 monogcyclic

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 lower alkylthio, nitro, cyano, -NR'R”, -CO.R’, -

30 C{O)-NR'R", -N(R™)C(Q)-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 atom to which they are

attached form a cyclic group.



nonocyclic or polycyclic heteroaryl group conprising a nitrogen-containing
si x-nmenbered ring, the heteroaryl groups being optionally substituted by
one, two or three substituents selected fromthe group consisting of

hal ogen atons, straight or branched, optionally 5 substituted | ower alkyl,
hydr oxy, oxo, straight or branched, optionally substituted | ower al koxy,
-SH, straight or branched optionally substituted | ower alkylthio, nitro,
cyano, - NRR', -CO2R, -C(O-NR R', -N%R'" )C(O-R, -N(R'"")-C(ONR R",
wherein R, R' and R'' each independently represents a hydrogen atom or a
strai ght or_ hranc tiona substitufed | ower al kyl oup or R and
Rt oget her dls HElEd SoBRPTES SR iVEREY 25 BosoMETEadh et rPatin & cycl | c
group. It insorewetic ompodycpeliefheteresyl ghab comptdrey Totrpgrmasitarfing sie membsedt
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20 a hydrogen atom or a straight or branched, opticnally substituted lower alkyl group or R’

and R" tagether with the atom to which they are attached form a cyclic group.

In a still more preferred execution R® is selected from the group consisting of pyridine,
pyrimidine, pyridazine, isoquinol'ine, quinoling, 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 alkyl, oxo, straight or branched,
opticnally substituted lower alkoxy, straight or branched optionally substituted lower

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

35



-8- Still nore preferably R represents a group selected from
1-oxidopyridin-3-yl , pyrimdin-5- yl, 5-nethoxypyridin-3-yl,

6- met hyl pyri di n-3-yl, pyrazin-2-yl, 5-cyano-pyridin-3-yl, 1-

oxi dopyrim di n-5-yl, 2-(nethylthio)pyrimdin-4-yl,

6- (benzyl oxy) pyri di n-3-yl, 6-o0xo0-1,6- dihydropyridin-3-yl,

1, 6-napht hyridi n-8-yl, isoquinolin-4-yi, quinolin-3-yl, pyridin-3-yl, 6 5
met hoxypyri di n-3-yl, pyridin-2-yl, 6- fI%propyrldln 3- yI

4- et hyl pyri din-3-yl and pyrlda2|n 4- yI”.” Still nore preferably R3
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of the present invention are those R pyL! m di nyl or
pyri dazi ny|a“‘qmaw%ﬁw0m’§f<ﬁe GFR or%QWs%bé‘ﬂ(Rtlﬁ@ér%yNﬁhé PWRBr- t hree
25 E ubst:% t Ugfetdin aelRe@h@ek 'fdg@iﬁﬂr@é@élﬂeﬁmpr%&éﬂ&ga Bfdrbgdnagen oak @mﬁgrﬁ%t rai ght

or branched, option ower a y t, or

br anched. - gbeBrePeral SRR e sl o an &Y S8R R anched

opti onal I y veudisthéyt art etladheddarmad dyglia ¢roag. Muire pr@feratysalﬁbrepresmsla'g,roupcozl?

-C(O - NR R cgy(jlﬁom)p%@; Ban- Z.W(fﬁagl)’g FoCe. Oﬁaﬂ oY‘{fH@ﬁmed o%u saastlgﬁ'ﬂééi byR

each |ndepen ent| represents qggen at or a ? ranched,
optionally agd\é@@@@ﬁomtsé*amp@vvéﬂefe Wi f@?réi?@fso?nguP a%ctw regdEeténi wi th t he

at om t oogvhitgibn-blyeanded- ﬂhor@ihteﬁ@ e nfolt prerabl/Felc@ted F@HY ns;rﬁs?lttﬁéd fuyan-14

represents a%dr&RSn%S%uted?h’e Ey{ oaryl group of formula (I

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 together with the atom to which they are
attached form a cyclic group.

Typically, R? represents a monocyciic heteroaryl group of formula (Hla):



-9- /INN~ (Ila) the heteroaryl group of fornula (1la) being optionally
substituted by one, two or three 5 substituents selected fromgroup the
group consi sting of hal ogen atons, straight or branched, optionally
substituted | ower al kyl, hydroxy, oxo, straight or branched, optionally
substituted | ower al koxy, -SH, straight or branched optionally substituted
| ower alkylthio, nitro, cyano, -NRR', -C2R, -C(O-NR R',
-N(R"")C(O-R, -N(R"")-C(ONR R, vvherein R. R and R'' each

i ndependently represents a hydrogen at() for a strai ght or branched, 10
optionally substituted | ower alkyl up or R and R' together with the
atomto which they are attached fo eyclic group and wherein R3
represents a pyridine group optiona substituted by one, two or three
substituents sel ected from group coM ing of halogen atons, straight or
branched, optionally substituted | ower al kyl, hydroxy, oxo, straight or
branched, optionally substituted | ower{ial koxy, -SH, straight or branched
optionally 15 substituted lower alkylthio, nitro, cyano, -NR R', -CO2R ,

O-NR R -N R'" R' 0 R', wh R d R"
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conpounds 0 I'nven on r&r
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preferred are,j he CO ereln rep resents an unsupstit ut ed
pyri ni di n- Ry B¥ R %%é?qepar@ﬂt‘b%?fﬁaﬁtﬁﬁ hztds?aen PO 2 sysigpbriranghe | v
pref er eth c opands befitutcl ovr @s@Njroug BN BhOR BigetheheBetheeineiowHth th@pr esent s

g oub S R H L B B o e R e S A bl iR’ - 1! of
pyri m di nylsulatitybsd hycaei twol or dirree pubstifuehts sqfaptedb&oro;gmummmstytmgwbb@lpqamt ed by a
st 1l Oht. ot HABENEH oOBhNA! bcabhSLLNKEoh Ky 3Rkl b gk gup, and

wherein R3 |s Sel ected fromt roup consi sting of "pyridine, “pyrimdine,
pyri dazi ne bfqn§’6ﬁﬂ|PPI‘&”F"I%SUbaUPtﬁ@I'q\“f?éa'k?n’a'prﬁrhﬁrﬁ'ahtrfé bé?rﬁ’ﬁh?fy‘?ﬁt‘ﬁi‘wé 2(1H) one,
al | of 45 substituted lower alkylthio, nitro, cyano, ~NR'R", -CQO;R’, -C(O)-NR'R", -N(R™")C(O)-R

N(R™)-C(O)NR'R", wherein R', R"” and R™ each independently represents a hydrogen
atom or a straight or branched, optionally substituted lower alkyl group or R” and R”

together with the atom to which they are attached form a cyclic group.

20 Further prefered compounds of the present invention are those wherein R?represents a
pyrimidiny! or pyridazinyl group which may be optionally substituted by a straight or
branched optionally substituted lower alkylthio group. Most preferred are the compound
wherein R? represents an unsubstituted pyrimidin-4-yl or unsubstituted pyridazin-4-yl
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 pyridazinyl group which
may be optionally substituted by a straight or branched optionally substituted fower

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



themoptionally substituted by a substituent selected fromthe group

consi sting of halogen atons, straight or branched, optionally substituted
| ower al kyl, oxo, straight or branched, -10- optionally substituted | ower
al koxy, straight or branched optionally substituted |ower alkylthio and
cyano groups as well as their pharnmaceutically acceptable salts and N
oxides. 5 Still nore prefered are the conpounds wherein R represents a
group selected from unsubstituted furan-2-yl and unsubstituted thien-2-yl,
R2 represents an unsubstituted pyrinidﬂ%34 yl or an unsubstituted
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strai ght or branched, optionally substituted |ower alkyl, oxo, st rai ght or
branched, optionally substituted | ower al koxy, straight or branched
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5' - bi pyri méyn@[sl%g @frﬂyﬂgme Fyrittiidel pyrihind\idYihGink, iRk, thphthyridine and
5' -bipyrimdin-2"-

N— (6-fluor o?)’y'id'ﬂ%nzhﬂﬁ ayﬁ)a”zpfﬂ(em PREPYFy substitutest byg substitant zelegigs amate
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037 orSBHEm Ryt B RS Sy aiaiost o e
- ( 3- f | uorwpbrealy B)bsktu! lneeradsytipy rhd cyan8 gydups 4s Bel bs their ichadrdianeRicalgm ne
-(2- furyl%c%tgﬁe gg(sréngwwgésdl n-3-yl)-2-(nmethylthio)-4,

5 -bi pyrimdin-2"-am ne
- (3-fluorophenyl) - 2- (rret hyl t hi 0) - N-pyridin-3-yl-4,5" -bi pyrimdin-2'-am ne
4- (2- funy| )pdhtidarr indariur bmplouMdsf EedhrnBoryth@ydd: ni di n- 2- am ne.

2y P BBV i e D YT o e 2 e
- (2-f ur yl4-{Nufyh- N‘F& -meappyayridn-3nA)3+ §Hb)pydmide-24amiyer | m din-2' -a m ne 30
- (2-Turyl g o N kBBl A -BY A 8Lk Redid-2%rmne DI PYT i m din-2"-am ne
N-(8-fluoropyridin-3-yl)-4'-(2-furyf}-4,5-bipyrimidin-2'-amine
20 4'-(2-furyl)-N-{4-methylpyridin-3-yi}-4,5'-bipyrimidin-2'-amine
N-pyridin-3-yl-4'-thien-2-yl-4,5'-bipyrimidin-2'-amine
4'-(3-fluorophenyl)-N-pyridin-3-yl-4,5'-bipyrimidin-2'-amine
4'-(3-Huorophenyl}-N-(B-methoxypyridin-3-yl)-4, 8 -bipyrimidin-2'-amine
4'-(2-fury)-N-(6-methoxypyridin-3-yl)-2-{methylthio)-4,5-bipyrimidin-2'-amine
25  4'-(3-fluorophenyl)-2-(methylthio)-N-pyridin-3-yl-4, 5'-bipyrimidin-2'-amine
4-(2-furyl)-5-pyridazin-4-yl-N-pyridin-3-yIpyrimidin-2-amine
4-(2-furyh)-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-(B-methoxypyridin-3-yl)-4,5'-bipyrimidin-2'-amine
A0 4'-(2-furyl)-N-(B-methylpyridin-3-yl}-4,5'-bipyrimidin-2'-amine
4'-(2-furyl)-N-pyrazin-2-yi-4,5'-bipyrimidin-2'-amine
5-{14'-(2-furyl}-4,5'-bipyrimidin-2'-ytJamino}nicotinonitrile
4-(2-furyD)-N-(1-oxidopyrimidin-5-yi)-4,5"-bipyrimidin-2'-amine
4'-(2-furyl)-N-[2-(methylthio) pyrimidin-4-yl]-4,5'-bipyrimidin-2'-amine
35 N-[B-(benzyloxy)pyridin-3-yl}-4'-(2-furyl}-4,5"-bipyrimidin-2'-amine



-(2 furyl)-N-pyrazi n-2-yl-4, 5 -bipyrimdin-2'-amne
([4"-(2-furyl)-4,5 -bipyrimdin-2'-yl]am no}nicotinonitrile
-(2-furyl)-N-(1-oxidopyrimdin-5-yi)-4,5"-bhi pyrlmdln 2' -am ne
-(2-furyl)-N[2-(nmethylthio) pyrimdin-4-yl]-4,5 -bipyrimdin-2'-amne 35
[ 6- (benzyl oxy)pyridin-3-yl]-4"-(2-furyl)-4,5 b| pyrimdin-2'-amne -11-
{[4"-(2-fury!)-4,5 -bipyrimdin-2' yl]am no}pyridi n-2(1 H)-one
-(2-furyl)-N1, 6-napht hyri di n- 8 yI 5'-bi pyrimdin-2'-am ne
-(2-fury!)- N—|squ|noI|n4yI brb&rimdinz -am ne

-(2-fury ol i n-2'-amne 5
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y
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5
di

2-furyl )4~§smw)u@le;ﬂ.dh éwksusw.m.d’ﬂ Sidmids Yl pyrinidin-2-anine O
standi ng, inte idin-3-yl-4, 5'-bipyri

o By A P RSB d [ mosyi Y. a

- bi pyr i mMdbwinddindnglar(2-thisnyl)-4,5'-bipyrimidin-2'-amine

6-fi i din-3:vkh) 74, {2 L) -4 5' -bipvripdin-2'-ani
o o QB eyt A fiebli]-Eiske a2 o) 0-2"-am ne
(2- f ur yl )5-Brigyain-dat Nrpyddipi3- 4 gg-thiehyhrBimdipygrartineli n- 2- ami ne
-(2-fugyly Nar%s%het%cmyﬂmyaﬁmn)sﬁpyfﬁnam%.héﬂ di n-2' -am ne

-(2-furyl)- N-pyr i mdin-5- bi pyri mdin-2'-am ne 20
{[4"-(2-fury!)-4,5" -Dbi pyrlmdln 2' -yl ]am no}pyridin-2(1 H)-one According
to a furthe:nfob&wnurng trﬂéretstfwepr esent invention, conpounds of general formula
(1) are pr 0 n formula (1 X) where R and R2
are as herg ”?%)R[eoyd g% a?ﬁnﬁamﬂlé me%%d of formula (I11) where R3 is
as her ei nbe# di@rﬂbwt(ﬁﬂwtwymdm)e ¥4, ﬁablmgmrﬁin-ﬁ'r@ﬂeeabl y brom ne, iodine or

chiorings  ARaMuofdNyeifa-yiy-NFRiwh%, 5-bipyrimidin-2'-amine

N-pyridin-3-yl-4'-thien-2-yl-4 5'-bipyrimidin-2'-amine

4'
5-
4'
4'
N-
5-
4'
4'
4'
4' -
4' -
N-
N-
5-
4-
ou
m
5'
N-
N-
4-
4' -
4' -
5-

4-(2-furyl)-5-pyridazin-4-yl-N-pyridin-3-ylpyrimidin-2-amine
4'-(2-furyl)-N-(1-oxidopyridin-3-y)-4,5'-bipyrimidin-2'-amine
4'-(2-furyl}-N-pyrimidin-5-yl-4 5'-bipyrimidin-2'-amine

20 5-{[4'-(2-furyl)-4,5'-bipyrimidin-2'-yljamino}pyridin-2(1H)-one

According to a further feature of the present invention, compounds of generaf formuia (1)

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

hereinbefore defined with a compound of formula (I11) where R® is as hereinbefore defined
25 and X is halogen, preferably bromine, iodine or ¢chlorine.

R} N NH
~ 2
T
Rz =N Rs/x
(iXx) Ny

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



(IX) (I'l'l) The reaction is carried out using the palladium and/ or copper
catal yzed general nethods 30 for the arylation of am nes (for references
see Yin, J. at al. Og. Lett. 2002, 4(20), 3481 and Buchwald S. L. et al.
J. Am Chem Soc. 2002, 124, 7421), -12- The internedi ate conpounds of
formula (1 X) can be prepared by reaction of a correspondi ng et hanone
derivative (1V) in a tw steps sequence. RO ORORRO0O R-+ HV_Nw2 R
Nve2 2z (IV) (V) (VI) HZNY% NH2 11 (VI#) NHH X R'YYNNH N2 NRz (IX)
5 First the conpound of fornula (1V) i §'feacted in neat di met hyl f or mam de

di al kyl acetal. of fqornula referably di nethy|.acet al t room

enper at ur o/ gt ErPalgb st i € iR bt B EadibaEt der vt i ve of
formul a (VI jorreepatdmgwathdnoge derivdiiveg V) in ¢ tve dteseegfieree. salt (VI1), e.g.
hydrohal i de or carbgnatg; in an organic solyent,,preferably a polar aprotic

sol vent, such as N, N-dffet hyl £t nf@iti de,__di gx'an€, acet one or
tetrahydrofuran, int 10%pr guef a base lsugfs@s potassium carbonate,

and at a tenperatur® from 15C to 110C to V€l d~the conpound of fornul a
(I'X). The intermnedi ahg) corrpoundqv f formula (1)), can be prepared by
reaction of a nethyl" Substitute heteroaromatfc) ring (X) with and aromatic
or heteroaromatic carboxylic acid 15 ester (prefigrabl yyrethyl or ethyl
ester) (XI) as shown in the scheme below. Rl~-r|O7R 22+(v1;)

NH+ %~

R N NH
I/Y 2
f
> N
R

2
(1X)

5 First the compound of formula (IV) is reacted in neat dimethylformamide dialkyl 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 (VII}, e.g. hydrohalide or carbonate, in an organic solvent, preferably a polar aprotic
solvent, such as N,N-dimethylformamide, dioxane, acetone or tetrahydrofuran, in the

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 (I1X).

The intermediate compounds of formuta {1V} can be prepared by reaction of a methyl
substituted heteroaromatic ring (X) with and aromatic or hetercaromatic carboxylic acid
15 ester (preferably methyl or ethyl ester) (X1) as shown in the scheme below.

R0 Rings©
2 O_Rn R2
(X) (X1 (IV)
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(trimethyisityl)amide and at a
temperature from -70°C to 50°C to yield the compound of formufa (IV).



0-R Rz (X) (XI) (IV) 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 lithiumbis(trinethylsilyl)am de and at a
tenperature from-70C to 50C to yield the conpound of formula (1V). -13-

Al ternatively, conpounds of general fornula (1) can be prepared by
condensation of the correspondi ng di nethyl am no propenone derivative of
formula (VI) with substituted guanidin S of general fornmula (VIII)
following the scheme: H H2ZNY NR3 O NH+" X- (VII1) RN 3 R NWw2 "INRz R
5 (vl) 2 (I I, I f LNg

ret hos knotss Bar kel Par e SHEAerd sl e blebpceRy HERREH S
Chem Let t . copgsionding dimeghylaning propgnafgeierivative gt fotipaa R v rgstrtedsuscepti bl e
to chem cal guafRfks eNgdtBeeTorhing (CONBidiitN®e@Ehde  her ei nbef ore descri bed
processes or are inconpatible with said processes, alternative processes
can be readily carried out utilising organic synthetic chem stry nethods
to, for exanple, protect functional gHoups and finally elimnate
protecting groups. 15 The pyri nitd félm'%e derivatives of formula (1) can
be converted by ngthods, known per se into Q(Q@{ maceuti cal | y,acceptabl e
salts or N-oxides.! erred salts dild+agid éitR n sal t snabt ai nabl e by
treatment with organijc or i norgane—actds—steh as fuwarigr tarwaric,
succinic or hydro ne M¥Ed. Al so pyrimdin-2-amn \ge Nvatives of
formula (1) in whith there is the presence of anrati group may be
converted into pharnmgetl ogically 20 acceptable salts b)(nreacti on with an

al kal i tal hydroxide or an organi c base such as sodi Um or potassium
hydr oxi de. The acid or alkali addition salts so forned nay be i nterchanged

Wi th suit abdnRiree BRI Etnbia (0T epd plabEre8 QIRG AetHoB BndiE Mg sPIEEesses
example see Barber, C.G. et al. Bioorg. Med. Chem. Leff. 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 protecting groups.

15 The pyrimidin-2-amine derivatives of formula (1) can be converted by methods known per
se into pharmaceutically acceptable salts or N-oxides. Preferred salts are acid addition
salts obtainable by treatment with organic or inorganic acids such as fumaric, tartaric,
succinic or hydrochloric acid. Also pyrimidin-2-amine derivatives of formula (1) in which
there is the presence of an acidic group may be converted into pharmacologically

20 acceptable salts by reaction with an alkali metal hydroxide or an organic base such as
sodium or potassium hydroxide. The acid or alkali addition saits so formed may be
interchanged with suitable pharmaceutically acceptable counter ions using processes

known per se,

25 Adenosine 1 receptor subtype competition radioligand binding assay

CHO-K1 cells expressing human recombinant Ay receptors were purchased from

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

plates using a cell scraper, resuspended in 10-15 mi of homogenization buffer (Tris-HC
30 15 mM pH 7.5, MgCl, 2 mM, EDTA 0.3 mM, EGTA 1 mM), homogenized, and centrifuged



known per se. 25 Adenosine 1 receptor subtype conpetition radioligand
bi ndi ng assay CHO K1 cells expressing human reconbi nant Al receptors were
purchased from Euroscreen (Belgiunm). For nenbrane preparation, cells were
collected fromtissue culture plates using a cell scraper, resuspended in
10-15 m of honogeni zation buffer (Tris-HCI 30 15 mMMpH 7.5, MCl2 2 mM
EDTA 0.3 nM EGTA 1 nM), honogeni zed, and centrifuged -14- at 40.000 g for
25 mnutes. The resulting pellet was resyspended in the sanme buffer and
centrifuged again for 25 mnutes. Finally, the pellet was resuspended in
500 | of st aff060 @MF@@Fn:r(uTers' ’?hé”gsult?ngspeﬂwv@ﬁ résuRper3t @thé%arﬁe@MferEPJA 0.3
mM EGIA 1 nM sucrose ere the total protein content
det er ni ned. &tdagHIgEN f@hz%@gm% a3y, tEaPP*ieéwawsuwwa%mﬁﬁg uhaf Stpr@yeof
@I ][rerrblr agebmeepmsauanommZ%H sl Méb&g@?@ﬁ% r{clﬁ*n@@ sfﬂrfﬂmlEocgm i agu gh#*r??é‘d( agd 10
of unl abe otal, volu o] o] uf fer pes
20 mM pH 7. %&N&@P?ﬁdk‘ﬁﬁﬂ(w '?C‘Tﬁewasfetewi rr‘?adenom n deaminase) for 1 h
at 25C. Sanples were filtered and washed 4 tines 10 with 250 pl of buffer

(Hepes 20 tes | I i pore
MAFCNOB50) n%(%)@ ntzraﬁa? 4\%%No “%grgrﬁori\i Wgun%ﬂé% :FN%)P Hé‘h'ﬁgg%ﬁee i ?((éapé npl es
wer e count edMU$HBPCRX (Ansfsha®Catradiaigaral angl 1GNM ofrun&abWaddIQRCH)ﬂE@nM icmobet a

O Tor i SBERE T foduELAG: Bl 83 afot 3l el fariuas, J0nffi00S! e 2A

receptor su I 6and bi ndi ng assay hes 'Wer e

prepared fr Qm'ﬁéﬁwwqamlwaﬁpw hﬁh?ﬁs“ﬁe&@!eDIEWEh fitered Iandmnasnreeic‘bﬂrrmsnant

A2J, T ec@pt Qin 24P oF’Etﬁﬂ%’rme%@%ﬁéﬁ'?%Naéﬁ ,M?CI??%Lr%ttﬁﬂg D tissue
ce en ed n -

cul ture plates using a Scraper, resus

honogeni zat G“@*hP%aMA&CNOﬁSP)sPFH@U@tQﬁWF @OﬂlEDﬂTmQ kiighe sroredydiat. Sedipleand
centrifuge

recovered %gﬁegé%ﬁgggﬂa%g@gltégg@g&ge%%(4(.9\1) ;H—Q%aﬁ%k!ﬁgédqﬁq C%te a%%nﬁ%h%pel | et
was resuspefRfedic Prdirgeasdpiad usingri@gdl Bifiher (Tris-HA 50 m\/l pH 7.4) where
the total protein content was determ ned. 25 Conpetition assays were
carried out i ncubay ng 5 g of Az<, -rrenbranes 3 nM[3H - zZM41385 (Tocris)
as radidPig 8 ASGePIor sultynecompathionyadialigaed bindingiassayn 3 total  vol une
of 100 I of buffer (TrisHO 50 pMpH 7.4, EDTA1 M M2 10 M 2 U m

Membranes were prepared from Hela cells stably transfected with the human recombinant

Ags receptor. For membrane preparation, cells were collected from tissue cuiture plates
using a cell scraper, resuspended in 10-15 mi homogenization buffer (Tris-HCI 5 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 ul storage buffer (Tris-HCI 50 mM pH 7.4) where the
tofal protein content was determined.

25 Competition assays were carried out incubating 5 ug of Aqs-membranes, 3 nM [*H]-
ZM241385 (Tocris) as radioligand and 50 uM of unlabelled ZM241385 ligand, in a total
volume of 100 pl of buffer (TrisHCI 50 uM 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 u! of buffer (TrisHCI 50 uM pH 7.4, EDTA 1 mM, MgCl; 10 mM) using

30 plates (Millipore MAFCNOBS0) preincubated for 15 min. in 250  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 pM NECA.



adenosin deam nase) for 30 mnutes at 25C. Sanples were then filtered and
washed 4 tines with 250 Id of buffer (TrisHO 50 MpH 7.4, EDTA1 MM

Myl 2 10 mM using 30 plates (MI1ipore MAFCNOB50) preincubated for 15 mn.
in 250 i of the sane buffer. Sanples were counted using 30 | of LSC

Uni versol (ICN) in a Wallac 1450 M crobeta counter. Non specific binding
was tested using 50 M NECA. -15- Adenosi ne 28 receptor subtype conpetition
radi ol i gand bi ndi ng assay Menbranes derived from HEK293 cells transfected

W th reconbi nant human A213 were pur chid®ed from Recept or Bi ol ogy.
Competitio out cub of A2g- menbr anes, 35
nM [ 3H] - Dpc.é\ﬁéé%ﬁ%%“ﬁ%?e*ﬁ%&“@% Q"m"et' ﬁg'ﬂ 4 JSJ".‘C‘."%{‘ Bsdhbel [ed DPCEX
ligand, in a total vol une of 100 I of buffer (Tris-HC 50 mM pH 6.5, MCl2
10 nmM EDTANﬂenMneQ%@ﬁ@@fFHn@ﬁEQQQ]Sd@%trgns\‘gc{gd vﬁﬁt@@%ﬁ%n@ﬁ@'ﬂ%mﬁs‘aﬂé or 30

m nutes at 25C. Sanpl es were ltered 4 tines wt buf f e
(Tris-HCO 5@Uiiesed rog Bscegtor ﬁ@'qua%@oe(ﬂMn 4=ﬁswr\eerwmm®s@towcq§ammumt ed

for 15 mign. ongmmné&f 34 @ Wcﬁ& (ther%Em %%loﬁ?ar?ﬁeineti@@&mltcﬁd usi ng 30
pl of LSC Universaol g in a Wllac cro eta counter. Non specific

bi ndi ng was Yf'a&t'ed DESIPRdi9a0b v N@AO'UmAd’é?f@s#’ﬁéb@fef Eepi@ PO S piFes,
conpetition Mg@@ﬂolmrgammbn rfm\n n@er@ﬁr&@}hekﬁ Mr@me&éﬁ@&@e @éa@dﬂﬁés%sifof semM Hel a
cells stabl r ct t n reconbi nant tor For
rerbr ane. pr SR GhC. SOMAES S D1 RUTSiT A o G 50 pitaps
using a cel b.5posieppntes (RBUGRANENIBS0LehouEe¥br TORPORNSDRE bQRe Ewﬁé er
(Tris- H and centrifuged at for

10 min. H%M ﬁ?@*%’ﬂ%@%ﬂ?ﬁ %ﬁédﬁgﬁw%yav@rﬁ@w%dnemﬂ??ﬁwed at

50. 000 g foM:oloHéta SluntbE.NJr gpatiiybindifiewadteBel Lehg ¥es magtispended i n 100- 500
| of storage buffer (Tris-HCl 50 nM pH 7.4) where the total protein
content was determ ned. Corrpetl tion assays were carried out incubating 100
fig of A3-nkdd 28 reGDtan Mt Bid e n(rAdielicahdibindiag agsadi ol i gand and 50 pM
of unl abel | ed NECA | i gand, in atotal volume 25 of 100 | of buffer
(Tris-HCQ. 50 MM pH 7.4, Mg 2 5 nM EDTA 1 mM 2 Umnm adenosi ne deam nase)
for 3 hddr sMambmanes wemsprasediane Helal celiy by trensfestedwitning Samprt respmbinéfiter
(Tris- HC Alregdptgtdr. ﬂémMﬁhé‘ﬂeﬁéraﬁﬁscélle}elré @&né&e&/ﬁEﬁN‘éﬁ@%n%%ﬂ&lbm ed
for 15 mn, re counted using 30 pl

i N
of LSC Uni vLéSlJrégoﬁ‘ C% S@%’ef ﬁeséfSpW?‘F Qc%lqéf‘srﬁi %Ihe'?"ggﬂszt'@bﬁtﬁﬁeélﬁ”sw Sdpcific
bi ndi ng wastE®R B4 € et)uBomageh@ed MnafceRrifdlgéd 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 pl of storage buffer (Tris-HCI 50 mM pH 7.4) where
the total protein content was determined.

Competition assays were carried out incubating 100 pg of As-membranes, 30 nM [*H]-
NECA (Amersham} as radioligand and 50 uM of unlabelled 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/mi adenosine
deaminase) for 3 hours at 25°C. Samples were filtered 4 times with 250 u! of buffer (Tris-
HCI 50 mM pH 7.4) using plates (Millipore MAFBNOBS0) preincubated for 15 min. in 250
pl of the same buffer. Samples were counted using 30 ul of LSC Universol (ICN) in a
Wallac 1450 Microbeta counter. Non specific binding was tested using 100 uM of R-PIA.
30
Adenosine 28 receptor subtype functional cellular CAMP assay

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



30 Adenosi ne 2B receptor subtype functional cellular cAMP assay The assay
was carried out using CHO Kl transfected with human reconbi nant A2g
receptor and a commercial EIA kit (Amersahm RPN225). Cells were seeded in
96 well -16- plates at 10.000 cells/well. After 24h, plates were placed on
ice for 5 mnutes, the nedium was renoved, and all wells were rinsed tw ce
with 100 pl of incubation medium (Hepes 25 mM DVEM F12). After washing,
Rolipram (30 M and antagoni sts were added in 100 1 of incubation nmedium
and the plates vvere i ncubated for 15 m dL%?t’es at 37C. NECA was 5 then added

t h a f] t dth t t f
anot hor 15 AParASOR0E FERhoRer e el Tosh PRRELTLAF 1S TRih O PROH al 1
wel | s, 200 was oémcbvgad,l Sdaliffets wereemedd wicelvifd fOOQiTpANRIbataMERNE 29%9peert e

added, and i nc te s at omte erature with
Sl an: e RN RS wasRY 0B Bragg ot 4 BnBlo e Fele ARED B 115 1 o
pl at e pr et r ebinedatipn rhe@hnml arrdatbbpfatearw»te'rd:)fodgbateﬂj(i@r 15 oihutealbbB1°CaRECA @as CAVP

Serum werse ﬁ'@qegiqddootoA%%hWnaﬁ%o%Q&t ggn &l‘l% mﬁwg |aﬂe%%£ ﬁ‘\gglg édi% h at 4C

Per oxi dase- coupl e en a at es 1 ncu or 1 hour
at 4C. Pl aﬁ@@hwéﬁénmwemat\/ﬁéﬁeﬁtmlnpwﬁéssn\metdmrrl@es renm:fVEdirbimea“\«(aMa§ﬁﬂng

buffer, AmBﬁl%uf@Ppgg&% 1é‘ffr5§1rA|¥\T@r§ﬁan§PN%% werd dc@@réﬁﬂé ?lﬁh%%% rate

wer e added to the wells and ates were i ncu our at room
t enper at ur e NCERARH 1Q/mingtgy af rogm tqmmargtwrer With gighlcadiation. Giserdysicd deQrhadthet op t he

reaction angsét@euemrae@fen@eeéélpﬁé ;ﬁétré&%\ﬁ%nﬂ%bbﬁ%trﬁé‘o@m}GOS;LI%}‘:%bﬁnhé’r‘(/w in

Tabl e 1. Functional was cal cul'ated usin l owm" ng fornul a Cheng

Y. C. A PFJE%F?WWWE’H& apdesin &R Vels apAEeoYIates verg *n%?ategéy@@a}dé? K: (CAMP,
nM =[ | C50/ ( erokidhdesablpled cniieneaslikBladdad tdra theShie$ icubdied ioewommmd [ C]

t he tot CA 0 t 0,f TABLE 1
:B;Sndl (ra]g gl ﬁ‘alla%\”& e&@%&%“éﬁﬁﬁ@“‘ @éﬁﬁ%fﬁﬁ%ﬁm fiﬁ‘r&%‘“?{? Tuman A29

human A3 KRPKRD). Aﬂer abAindS;150 @Mﬂpel’ékidém\&ub%trété%e@.&ddgaWth&?we]l@&@d the 5% @M
0, 0,
14% @M 55 ﬁ%%? were mcuégeld/lfgrl/QJr atlroom]femperature Finally, 100 pl of 1 M sulfuric acid

15  were added to stop the reaction and the OD was measured at 450-495 nM.

The results are shown in Table 1. Functional K; was caiculated using the following formuta

(Cheng Y. C. And Prusoff W. H. Biochem. Pharmacol. 1973, 22, 3099-3108): K; (cAMP,

nM)=[1Ceof(1+({[CYK))], where IC, is the ICg 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 A,, human Agg human A,

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

1 14% @1uM 2537 17 1096

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

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

8 31% @1uM 620 12 310

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

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




6 31%AM 620 12 310 11 23% @M 17% @M 70 407 12 4% @ 1M 7% @ 14M 57 846
-17- 13 3% @ 1M 15% @ 1M 12 1442 21 0% @ 1M 0% @ 1M 17 2787 " Functi onal
K. It can be seen from Table 1 that the conpounds of forrmula (I) are potent
inhibitors of the Ate adenosine receptor subtype and very sel ective over

t he ot her adenosi ne receptor 5 subtypes. Preferred pyrimdin-2-am ne
derivatives of the invention possess a functional K, value for the
inhibition of Ate (determ ned as defined,-above) of |ess than 100 nM
preferably |ess than 60 nM and nost pref erably less than 20 nM The

pyri m di n- 2- am ng derivativ are usef he—t r eat ment
or 10 preventi onl of H| sease g%k@(;\mpt ?5%06&8{@@3[3“ ﬁlze to |rrp93é/ ment by

treatment with an amfagoni 5%@ j @pﬂ a}ﬁ Nosi ng,f ecept or,zpuch di seases
are, for exanpl ¢ _asthm, {bron f')cons rictron] allergic|di seases

i nfl ammati on, repéFiogicod K.nj ury, nyocardial ischem a, ather oscl er osi S,
hypertension, retinopathy, diabetes nmellitus, inflamation,

gastrointestinal tract disorders, and/ or autoi mune di seases. Exanpl es of
aut oi nmune 15:2qibs saaEEomARRR 1dha theecomnerpdsed farmpledl) @ra ratert gthiiforstpé the

conpounds ofa,¢ mnbmee@twa @b@peéﬁ@b&?@el@dgé 63 otpbH RicAPaREREIB YTi C
anem a, ohn's syndrone, G.aves di sease

Cinshi ot & © SDHYRG! EHETEH Py T G5t e CRP GRS CpBIANE RS TSA nclonal K

i nsul i n- depedde fi tei intisiti@sofifel (detensinednas tisfplee aE@Je()BbﬂSttsSthamy(a{SrﬁMenl a gravis,
penphi gus L ccal

gl oner ul onephgf?tgﬁg%ssbggb?gg}?@%rﬁ e’?%?@?%ﬁh I's, scleroderns,

Sj ogren's syndrone, spontaneous i nf ertility, and syst em ¢ | upus

eryt hemat osuse ﬁm@mtmhydeﬂvamew tH@urWeHﬂ&raﬁQhE@ul@?fHe\{@fain\/&% oPf the
inventio and fg eut| cg | y acceptable salts thereof,

phar naceltt i 84 F?”]SS?‘] BB PESHRGPERIG I ‘E‘Bf?ﬁf@'ﬁﬁﬁf byé@aw withaats
t her eof , nayntla@orusetkhe Aesadertsietreofptdr SathtiNtased ard] fsosdeaite athrhfle hunan

body whi ch 8%%9&&&#%&9&%%@ ecﬂéfggest %ﬂ%%%mn Eperfusq ’thHQ’g vaaﬁgltlreat ment an

effective anoun 'Vative o fon or a
phar maceut i ahanya a?éi@@é@ﬁc@msgﬁ hergriensibra reltnopathy, dlabetes mellitus inflammation,

gastrointestinal tract disorders, and/or autoimmune diseases. Exampies of autoimmune

16 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 Jupus
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 alse provides pharmaceutical compositions which comprise, as an
active ingredient, at least a pyrimidin-2-amine derivative of formula () or a
pharmaceutically acceptable salt thereof in association with a pharmaceutically
acceptable excipient such as a carrier or diluent. The active ingredient may comprise



30 The present invention also provides pharmaceutical conpositions which
conprise, as an active ingredient, at least a pyrimdin-2-am ne derivative
of formula (1) or a pharnaceutically acceptable salt thereof in
association with a pharnmaceutically acceptable excipient such as a carrier
or diluent. The active ingredient may conprise _18- 0.001%to 99% by

wei ght, preferably 0.01%to 90% by wei ght of the conposition depending
upon the nature of the formulation and ether further dilution is to be
nmade prior to application Preferably the conpositions are nade up in a

Lo m UL 20100 Ao 96y 8120 164 B B PHEADRRUS Y | 1] et abl €

admi ni stration. acce e~ excl pien
admi xed wit ﬁw&r@*n@dtppv@ec‘@#b@eﬁae forgyilatieq ans Vﬂﬁt@&ﬁh@f e fo beomfa@ﬁr m t he

conposi ti ongrigfto bbp:@aﬁdmvemrgmy %%ombémdﬁagvmmup A e f@rﬂdsdnaslea&tdr@l
exci pi ents klsed nt ended nmethod of administering

nd .i nter at
the conposi t9°87s na%«% r?f}ﬂtpﬁ%ri:‘ﬂt?%ﬁl‘i’é’s 8’Fm{eﬁ‘ia§'e aﬁWé}‘ﬁtraﬁ‘?{‘ are preferably adapted

for injectable and per os admnistration. In this case, the conpositions

Cobi Thauar  Thbp Bt BaT el it Livbier PG are W& Rin el Ak LAERE,

subl i ngual ets. capsll es I Oon aer 0soO al at
dry powder Ph¥HE &f $ush CO@POLFﬂdqiﬁhf@lmb?hép‘ama@ﬁ'tmﬁs of t@@mea@orrﬁrgmﬁﬁsowremwm rs

syrups or 1ge §ht$ﬂﬂ@%§ﬂu@£rb3<c;p%h{s L@@@Hé’déﬂhr}gertéﬁ oﬁ@rrén@tumieaqﬁetﬁ&?oﬂ nventi on;
such preparation e by nmethods well-known in the art. The

di | uent s m?%ﬂ'”ﬁ%‘n%ﬁ*eﬁ@cﬁ’oi"ﬂor{she preparation of the conpositions include
those [110quid and solid diluents which are conpatible with the active

i ngredi ent, gg@g@lltt}ﬁg ol shnve%gor%)rg?J?’gfé@%K?Eagtécﬁf\ét)wgc@g%%ggat g%l f desired.

Tabl ets or es may conveni en of active
i ngredi ent &MingEAtEEHUINAE 6ate. a\mﬁwoworﬁ feraral agmisysgretion mahtake ﬂmfprd! of

conposi ti Onta@@@aof&ﬁdftéﬁleté)rs@bhnlgﬁﬁ tats R@pslest RBahRIBeRisoROInHE LGRS or
a soluble salt or

suspensi ons, ,The s e aqueous sol utions o

ot her deri v%ﬁ*v*\%%‘%%ﬁmf‘aﬁ@hg %{%8" YR ERRIYORS SYEHRT APLBRS RIS, SHigs or
exarrpl e,15susrspsmsidne, dlioromainirgythel pomidiad of the re@siicdnsuchiyerzedtiohs §@y &8

i nsol ubl e ag,,ta?%/g% ﬁ@%@#’sﬂgl ﬂ'fomﬁwhr‘?tﬂe".’a\ﬁem' on or a pharmaceutically

accept abl e sa hereof 1 n association with water, together with a
suspendi ng agent or flavouring agent.

The diluents which may be used in the preparation of the compositions include those

liguid and solid diluents 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 solutions 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 salt 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 agueous media or
other appropriate parenteral injection fiuid.



30 Conpositions for parenteral injection may be prepared from sol uble
salts, which may or may not be freeze-dried and which may be dissolved in
pyrogen free aqueous nedia or other appropriate parenteral injection
fluid. -19- Effective doses are normally in the range of 2-2000 ng of
active ingredient per day. Daily dosage may be adm nistered in one or nore
treatnents, preferably from1l to 4 treatnents, per day. 5 The syntheses of
t he conpounds of the invention and of theg _internmediates for use therein

are illustrated by the followi ng Exanples (1 to 11) including Preparation

Exanpl es  ( Bffefat abdlnse Aoranpvitcdirafge BoLoddomhy ol debvSiRQREieRl pek gﬁy. ipayent i on

in any way. ;'H Nucl ear I\/argnetl ¢ Resonance Spectira were recorded ‘on a Varian
Gemini 300 “9ERIE Skt Tapterehin PRy MRS HeMGRt PEIEEBIIERI (14 heametieh

B- 540 appar atusay. The chronmat ographi ¢ separati ons were obtai ned using a
Waters 2795 system equipped with a Symetry C18 (2.1 x 100 mm 3.5 mm)
colum. As detectors a Mcronmass ZMD nmass spectroneter using ES ionization
and a Water shosgtimsedef the ceyradeettbe inventien asddf tha méermadibies éorpliatheravas

form c aci dafeQuidBatal by BRI £8nbla (o ng?ﬂgw\gﬁb%%%al%%? Edahpled) and 15

formc acid (0.4 m), ammnia (0,1 m), ] ] and acetonitrile
(500 ) (Bﬁé‘epﬁfﬁ*i"ﬁ% éresy’hfcp8&"%@8”6‘6‘“986)69&0“ﬁ%‘ei'WeE@O'h’i’ﬁ!W ¥A¥ then 4 nin.
with 95% of B. The reequilibration tinme between two injections was 5 mn.
The flow rat (i, The.iniectiaon ol une,  was |... JDiode array
chr onat ogr arrf N%iéaer %paﬁg (E:qé"{sfgéesg At 0%%6 C!rrf"m""e 70° ARAT Y?ﬂ@né%&ﬂﬁf’"@g
PREPARATICONsPECtrgmeten Malling ppints, gere I qoydeid msidy B -BRichidBrb4bapparaticToe e of
3- (di net hyl airbm i 5 A jedrh i R - apds : , 6.33
25 ol ), Dgy?‘;%egf?g%%aﬁg3%%*’%%’?%%”&%“%%&? .néfeﬁeizﬁgéﬁ?%?’?%é*ﬁ% AT
mol ) i n Mgy G (Gnhx TR 4 S reRtnirp As Seteriorh 3 MisiemassiMAMsted t o
goo:c Ito I oospeceomEraiingES io\ﬁ\i&ht&j’nl e wﬁtd&chgetmemrw‘ d?zitéo?r@ve\f%&e@.o’meegt ed
y filtrati , i it wa The soljd, j ri under
vhcuum Lo yio e RERRRE AR 5t s mal R Bl M0 g Sl slobe LA e 3y
51H NVR 1 DMBOMg8Fid (B4 o), gmmoid)(). 1811% anefrainolXE)Q mB ané a¢aonittid) (50TmG 78X s, 1H),
7.36 (dd, Lhbially oml®% kS o5% 1 B iB2@@ir nd thefh mifvith ds98or BL THE reequitibration

time between two injections was 5 min. The flow rate was 0.4 ml/min. The injection

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
25  mmol), K,CO; (5.24 g, 38 mmol) and guanidine hydrochloride (1.81 g, 19 mmol) in DMF
(12 mbL) was heated to 70°C for 20 hours and then aliowed to cool to room temperature.
Water was added, the precipitate was collected by filtration and washed copiously with
water. The solid is dried under vacuum to yield the title compound (820 mg, 81%).
m.p.: 221.5-221.8 °C
30 5 'H-NMR (DMSO-de): 9.17 (s, 1H), 8.74 (d, 1H), 8.46 (s, 1H), 7.67 (s, 1H), 7.36 (dd, TH),
7.18 (s, 2H), 8.92 (d, 1H), 6.61 (dd, 1H).
ESIIMS m/e: 240 ([M+H]*, C12HsN5O).
Retention time (min.). 7

35



ESI/M5 me: 240 ([MHH]t, CL2HONSO). Retention tinme (mn.): 7 35 -20-
3-(Dinethylam no)-1-(2-fury ))-2-pyrimdin-4-y[pro p-2-en-1-one A
suspensi on of 1-(2-furyl)-2-pyrimdin-4-ylethanone (1.59 g, 8.45 mmol) in
N, N- di net hyl formam de di nethyl acetal (4.5 nL, 33.8 nmol) was heated to
100C for 2 hours. The mxture was allowed to cool to roomtenperature, the
sol vent was evaporated under 5 reduced pressure and the residue was
partitioned between ethyl acetate and a .saturated solution of ammonium

chl oride. The aqueous phase was extracted with ethyl acetate, the organic

extracts wery e(DWﬁéthlemW\%h (zrfh%,_z P{’H"ﬁ @ﬂ%ﬁ%ﬁg_e@‘n{j offyapor at ed under

reduced pressure red oil (1.54g, 75%.
5 ' H NWR (EOEEBynsiog 0011 -@duryi)-2pgyrimglirsgylethanang) (1.59 ggd.4¢ xmal) ipVN-7. 43 (s, 1

H), 7.05 (ddirddthyifobaDilde dithel Lac%teh"}é 5 B4 4 Bmob Wik hedteQ% (SooCc B2 hobl / M5
me: 244 ([ in 4%ethanone 15 To a

sol ution of Mﬁ %{“ﬁﬁlwﬁﬁral\%eﬁg tﬁéo? go %%gmée@t“%ﬂ%sog’ﬁat WITSEPYREGMEete (1. 54

g, 11 mmdi) réducethpryshuorisndlthiE rdsBiurivas giarib&edumtiareniuthy! amataddced satov@pd se vi a
Syringe pumgofch A?gmmogamﬁ@w@htheoafqug{ﬁafuhag@ BbS MW Bl Yllamgle (1M

sol ution in hexanes ure was
t enper at ur e OfEFPIC XAt were HRehest Wit *ﬁﬂflea@r@dv(ﬁézs%b@ﬂde@@é@r aleg unpigrredicRdn,

washed V\ﬂthp%s§@§w;ﬁb@§€ ﬁa@lﬂ:ﬂ@ti@rnﬁ&]nﬂta's@rﬂed)&l @rmemsdfm chloride 20 and water,
t hen dri ed cuum

9 ettlecong@2 as a yellow solid
(1.59g, 1 & 1%8@)*’”( PVEKE: 1H) CHEHENDORY 43 4% 1PREFKRATITONG 50 4" - Th
i enzwI{dMHﬁG-dm(dm/)IBmssH) n-2'-a mi n e Oobtained as a browni sh

solid (80% Eéﬁ:(fl@lr*/% 5”’?‘3&"@%@@%@% m di ne and ethyl 2-

t hi ophenecar oxyla rocedure described in Preparation 1.

mp.: 207-208 C 30 5 HNWR (DVBO-d8): 9.22 (s, 1 H, 877 (d, 1 H), 8,37

(s, 1 H, 7270(m 1 H, 7.53 (dd, 1 H, 7.15 (s, 2H), 6.97 (m 1H), 6.80

(m 1H. 1-(2-Furyl}-2-pyrimidin-4-ylethanone

15 To a solution of 4-methylpyrimidine (0.93 g, 9.9 mmoli) and ethyl 2-furoate (1.54 g, 11
mmol} in anhydrous THF (8 mL) at 0°C, under Ar, was added dropwise via syringe pump
{1 hour) a solution of lithium bis(trimethylsilylyamide (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 aqueous solution of ammonium chloride

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

25 PREPARATION 2
4'-Thien-2-yl-4,5'-bipyrimidin-2'-amine
Obtained as a brownish solid (80% overall) from 4-methylpyrimidine and ethyl 2-
thiophenecarboxylate following the procedure described in Preparation 1.
m.p.: 207-208 °C
30 8 'H-NMR (DMSO-ds): 9.22 (s, 1H), 8.77 (d, 1H), 8.37 (s, 1H), 7.70 (m, 1H), 7.53 (dd, 1H),
7.15 (s, 2H), 6.97 (m, 1H), 6.80 (m, 1H).
ESI/MS m/e: 256 ([M+H]", Ci:HsNsS).
Retention time (min.): 9

35 PREPARATION 3



ESI/M5S me: 256 ([MtH]', Cl2HONSS). Retention tinme (mn.): 9 35
PREPARATI ON 3 -21- 4'-(3-Fl uorophenyl)-4,5"-bipyrimdin-2'-am ne Obtained
as a brownish solid (45% overall) from 4-nethyl pyrimdine and ethyl 3-

fl uor obenzoate foll owing the procedure described in Preparation 1. mp.:
202.6-203.9 C 5 61H NWR (DVMSO-d6): 9.09 (s, 1H), 8.64 (d, 1H), 8.59 (s,
1H, 7.37 (m 1H, 7.31 (s, 2H, 7.26 (m 1 H, 7.19 (m 1 H, 7.14 (dd, 1
H, 7.06 (m 1 H. ESI/M5 nme: 268 ([I\/Hr]z-q', Cl4HLFN5). Retention tine
(mn.): 9 10 PREPARATION 4 Te

4' - (2- Furyl),-2-( net hyl t hi,qQ) 5 d|n 2'-amine Obtained as a beige
solid (51% %)i;g'lféﬂolr‘ip%%ﬁi“%'ﬁﬁyﬁwg'?p% 1 t hi 0) pyri mi di ne and et hyl
2-furoat e fObthived aga bhrevnshcokdl (#6586 @@Eﬁdﬂ)ﬁrmd neAhypvepding dnsirethy! 3ESI / M5 nf e:

286 ([ MH ' 4 NSORM i 6.8 PREPARATI ON 5
- (3-Fl uor op%%?g:a-z rrén%ﬁ’é p%)&% dg&”ty%ﬁrﬁ(@rﬁéﬂ?gﬁng' am ne (Obtained as

an orange s®Ifi'd t?@@t?v@r al I) from 4-met hyl - 2- (et hyl t hi o) pyri mi di ne and 20
et hyl iSEI uasmpm;t gmnﬁ%ldwsnw b&4 i, qmc&erge(sd?ﬁ)cregezw?diasﬁﬁmé i gg (1
m p , , 8. , 7. m
7.35 (%%653@01**?776}4;{"(% 17@?% @07?%?‘”11 , 7.08 (d, 1 H), 6.97 (d, 1
H), '3.34 (sESiBM) MIESHS WE+RI'eC,BLANY[ MFH] *, CL5HL2FNGS). 25 Retention time
(mn.): 7 Lsg‘Hm . 94-(2-Furyl)-5- pyrlda2|n 4-yl pyrim di n-2-ani ne

Obt ai ned as an oran [Td (10% overall) from 4-nethyl pyridazi ne and et hyl
2-furoate 30 foIIovm ng the procedure described in Preparation 1.

10 PREPARATION 4
4'-(2-Furyl}-2-(methylthio)-4,5"-bipyrimidin-2'-amine
Obtained as a beige solid (51% overall) from 4-methyl-2-{methylthie)pyrimidine and ethy!
2-furoate following the procedure described in Preparation 1.
ESI/MS mie: 286 ({M+H]", C43H1Ns08S).
15 Retention time (min.}: 6.8

PREPARATION 5
4'-(3-Fiuorophenyl)-2-{methyithio)-4,5'-bipyrimidin-2'-amine
Obtained as an orange solid (30% overall} from 4-methyl-2- (methylthlo)pyrlmtd;ne and
20  ethyl 3-fluorobenzoate following the procedure described in Preparation 1.
m.p.: 158.7-159.7 °C
§ "H-NMR (DIMSO-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).
ESIEMS m/ie: 314 ([M+H]", CqsH12FNsS),
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-furoate
30 following the procedure described in Preparation 1.

m.p.. 195-196 °C

5 'H-NMR (DMSO-d;): 9.22 (d, 1M), 9.08 (s, 1H), 8.32 (s, 1H), 7.67 (s, 1H), 7.65 (m, 1H),

7.13 (s, 2H), 6.90 (d, 1H), .60 (m, 1H).

ESI/MS m/e; 240 (IM+H]", C12HgN:O).
35 Retention time (min.). 6.2



mp.: 195-196 C 5 1H NWR (DMSO-d6): 9.22 (d, 1H), 9.08 (s, 1H), 8.32 (s, 1
H, 7.67 (s, 1 H, 7.65(m 1 H, 7.13 (s, 2H), 6.90 (d, 1H), 6.60 (m
1H). ESI/M5s me: 240 ([MtH]', Cl2HONSO . 35 Retention tinme (mn.): 6.2
-22- PREPARATION 7 4'-(3-furyl)-4,5 -bipyrimdin-2'-amne OCbtained as a
white solid (55% overall) from 4-nethyl pyrimdine and ethyl 3-furoate 5
follow ng the procedure described in Preparation 1. 5 H NVR (DVSO-d6): 9.19
(d, 1H, 8.73 (d, IH, 8.43 (s, 1H, 7. 78(5 1H), 7.66 (t,"iH, 7.46 (dd,
1H), 7.09 (s, 2H), 6,34 (s, 1H). ESI/MS2ATe: 240 ([MH', CL2HONSO)
Retention tinme (mn.): 7 10 PREPARATI ON 8
5-pyridazin-4-yl-4-(2-thienyl)pyrimdin-2-amne btained as a yellow solid
(30% over al PREPABATIDNTEL hyl pyri dazi ne and et hyl 2- thiophenecarboxyl ate

follow ng t h Preparation 1. 15 ESI/M5 nme: 256
([ M-H] g ﬁaﬁé@ﬁe‘dﬁ"%ﬁﬁﬁﬁﬁ ??ﬁ’éhfm n.I)O: 8 EXAMPLES 20 TABLE 2 HR

NYN~R3 RZ pbﬁlﬂgﬁ@v@ttﬂsp@:dﬁﬁ%mver@l NikaRp $-mathergrimiging agd ethyl 3-furoate
5 following the procedure described in Preparation 1.

5 "H-NMR (DMSO-dg): 9.19 (d, 1H), 8.73 (d, 1H), 8.43 (s, 1H), 7.78 (s, 1H), 7.66 (t, 1H),
7.46 (dd, 1H), 7.09 (s, 2H), 6.34 (s, 1H).
ESI/MS m/e: 240 ([M+H]®, CyaHgN5O)
Retention time (min.}. 7

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 foliowing the procedure described in Preparation 1.

15 ESI/MS mie: 256 ((M+H]", Ci2HgNsS)
Retention time (min.): 8

EXAMPLES
20 TABLE 2
RL_ N N
N
R N
Example R R? R®
N * o
1 ﬂ\ f\j/ I \
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2 (| O T
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NN\ 22 NI /I ~~ ONO9IlI N 23 N N24 ~p\ NIl N\ - 25 N / |
26 N' / -) N 27 NS 28 rNN..O SN~ (/ 29sSs1/ -25-11 3001l /I N
EXAMPLE | 4'-(2-Furyl)-N-pyridin-3-yl-4,5 -bipyrimdin-2'-amne An oven
dried reseal abl e Schl enk tube was charged with

4, 5- bi s(di phenyl phosphi no) -9, 9- 5 di net hyl xant hene (Xant phos) (25.4 ng,
0.044 mol ), 3-bronopyridine (96.3 nL, 1 mmol), Cs2CO3 (456 ng, 1.4 mol)
4' - (2-furyl)-4,5 -bipyrimdin-2'-amne (Preparation 1) (263 ngy, 1.1 mol
and di oxane (5 nlL). The Schl enk tube wa 4éubjected to three cycl es of

)

A Lo trilo N
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evacuat i on- backf i IH+rg—wt-h—argonr—and—tris{i-benzyrieaene——y
acet one) di pal | adi ym (0) [Pd2(d¥%_3%e(18.3 =v0. 02 S added. After
three new cycles of evdéuatidn kfilllijpg i th argan ghe Schl enk tube
was capped and placed in a 100 of | bat hl, After 20;h. e m xfure was

€

cooled, 10 m - of 'water Wwere |add and tjne sal i d-Was col T ected| by
filtration to give theqgitle coﬂ?@&g as a[§é?‘omﬁs1 Yﬂj??(le my, 67%.
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mp.: 173.6-174.4 C S 1H NVMR (DVBO-d6): 10.26 (s, 1H), 9.24 (s, 1H), 8.98
(d, 1H, 8.84 (d, 1H), 8.69 (s, 1H, 158.33 (m 1 H, 822 (d, 1 H, 7.76
(s, 1 H, 7.55(d, I H, 7.39 (dd, 1 H, 7.08 (d, 1 H, 6.68 (m 1 H.
ESI/M5S me: 317 ([MtH] °, C17H12N60). Retention time (mn.): 8 Anal. Cal cd.
for C17H12N60: C, 64.55; H 3.82; N, 26.57; Found: C, 63.47; H 3.78; N,
20 24.59. EXAMPLE 2
4' - (2-Furyl)-N(6-nmet hoxypyri di n-3-yl )-g 5'-bipyrimdin-2'-amne An oven
dried reseal abl e Schl enk tube was charg ¥ with cul (18.5 ng, 0.1 nmmol),
4' -(2 25 fUI’y|)-4 5 b?pyi’n rmret-A—-2—=—amne (PI cpa;at- o1, 1) (166 ng, 0.42
nmmol ), 5-brono- 2- rretrrlg ypyriidi 0. 065 ; npl ) , (115 ng, 0.84
mrol ) and di oxane: (1 . Afite e gyches_of eviacuat backfilling
with argon, N, N -dinethylethylene dianire (0.024 nL, 0.184 mwl) was
added, the tube waS Sealed and the reaction mxture was stirred at 110C
for 18 hourg%'g resul ting suspension was allowed to reach room 30
t enperat ure t[(ir%u‘]ti ti oned between water and di chl oronet hane, the organic
phase was 4£d¢panatiodpyridiskiey -4 thipyrimid:-2'aénmisel (MgSO4) and evapor at ed under
reduced pre Ay L l w i B ndi 4 e
SRPIIR dried PRHESL SumeieRiol Wal LEALEAMN 4 Boliiianl ipRifho).4 8

resul ti ng ) was col [ecte {ﬁ% trati dr under vacuumto
provi de Phedimpiwisantaisdianirhes) &9 bmg- W4 amebl 3-bromeediding, (96-8gug 1 mmed,
512662 213-27CQCnga &SN 0 5\@@01 91.6%;7(2?951{?1,5(—?pyrﬂ:hﬁ7in-5223r2ﬁe (Fsrepérl;r&?onoﬂ,(ﬁﬂ% ( mH) 1H),
. m , . . J .04 (s, 1H),

585 (0 11 ! EPopane Ry The Shryerkhse b Bhied Breficlie &
C18H14N6R)evaRetiienbaadilling with érgon.. dnd tri@dibenpieh& aG:tdi@e)dipalladium (0}
4" - (2-Furylgs: {8 g ) WsRUELATAdE R e R 8B RhBRfoRS an
off-white éﬁ%ﬁ%@a%%@% ﬁ@t)imﬁsgﬁé%dr?pohﬁa gf Prcgpgr at(! on 10and 2-
br onopy 1P di krekHlEo vt angpnt the S etdbibe WavsarpRaAfd Blaged 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

fitration to give the title compound as a yellowish solid (211 mg, 67%).

m.p.: 173.6-174.4 °C

5 "H-NMR (DMSO-dg): 10.26 (s, 1H), 9.24 (s, 1H), 8.98 (d, 1H), 8.84 (d, 1H), 8.69 (s, 1H),

15 8.33(m, 1H), 8.22 (d, 1H), 7.76 (s, 1H), 7.55 (d, 1H), 7.39 {dd, 1H), 7.08 {d, 1H), 6.68 (m,

1H).

ESI/MS nmi/e: 317 (ZM*"HT, C;7H12N50).

Retention time (min.): 8

Anal. Caled. for CyzHiaNO: C, 64.55; M, 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-yl)-4,5-bipyrimidin-2"-amine
An oven dried resealable Schlenk tube was charged with Cul (18.5 mg, 0.1 mmol}, 4'-(2-
25 furyi)-4,5'-bipyrimidin-2'-amine {Preparation 1) (100 mg, 0.42 mmol), 5-bromo-2-
methoxypyridine (0.065 mL, 0.5 mmoi), KoCO, (115 mg, 0.84 mmol) and dioxane (1 mL).
After three cycles of evacuation-backfilling with argon, N,N-dimethylethylene diamine
(0.024 mL, 0.194 mmol) was added, the tube was sealed and the reaction mixture was
stirred at 110°C for 18 hours. The resulting suspension was allowed te reach room
30 temperature and partitioned between water and dichloromethane, the organic phase was
separated, washed with brine, dried (MgSO,) and evaporated under reduced pressure.
The residue was triturated with diethyi ether, the resulting solid was collected by filtration



ESI/MS me: 317 ([MtH]', Cl7H12N6O). Retention time (mn.): 7 15 EXAMPLE 4
N- (6- Fl uoropyridin-3-yl)-4"-(2-furyl)-4,5 -bipyrimdin-2'-amne btained
as an off-white solid (33% fromthe title conpound of Preparation 1 and 5-
brono- 2-fl uoropyridine foll ow ng the procedure of exanple 2. 20 ESI/ M nie:
335 ([MtH] ', C17H11FN6O). Retention tinme (mn.): 12 EXAMPLE 5

4' - (2-Furyl)-N-(4-nmethyl pyridin-3-yl)-4,5 -bipyrimdin-2'-amne 25

bt ai ned as an off-white solid (27% fr gﬂhe title conpound of Preparation
1 and 3 brono-4-net hyl pyridine foll ow ﬁg the procedure of exanple 2.

ESI/MS mle: e ' N . ' LR (D )i EXAVPLE 6
N- Pyri di n- 32 %?33%((1 -%Fuevﬁ%%?%%g%%% ?ﬁ%ﬁuﬁgfg 2 gﬁ‘lﬁ@tg'(%ltdéi?%oeﬁg’as a
yel | owi sh sBP¥H (13% fromthe title conpound of Preparation 2 and 3-
bronopyri di pe, Pl anged he procedure of exanple 1. ESI/MS mfe: 333

([MH C17I;|12N68g. 35 Retention tinme gm' n.%: 8 -27- EXAMPLE 7

4" - (3- Fl uor dpréiit {RMEP) i-RL 6 JiL .28 g kit AL 2. 8% M AE). 8&5tGi ned as a

D romopyr i di bl Lo g Lo B oegi e of exomp 6 o EaTNE e 345
romopyri di o) . pr re of exanple 2. e:

([MeH mggl’i'@g%?%“ggié{*&ﬁti 6%5‘%@ (min.): 9 EXAVPLE 8 10

4' - ( 3- Fl uor Bpfeetion time\in(i®): i@t hoxypyri di n-3-yl)-4,5" -bi pyri m di n-2' -am ne
bt ai ned as a yellowi sh solid (20% fromthe title conpound of Preparation

3 and 5-
EXAMPLE 3

10 4'-(2-Furyl)-N-pyridin-2-y1-4,5'-bipyrimidin-2’-amine
Obtained as an off-white solid (55%) from the title compound of Preparation 1 and 2-
bromopyridine following the procedure of exampie 2.
ESYMS m/e: 317 ((M+H]", Ci7H12Ns0),
Retention time (min.): 7
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/ie: 335 ([M+H]", CyyH.FN:O}.
Retention time {min.): 12

EXAMPLE 5
4'-(2-Furyl)-N-(4-methyipyridin-3-yl)-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.
ESIIMS mie: 331 ([M+H]", CisH:4NsO).
Retention time {(min.). 7

30 EXAMPLE®
N-Pyridin-3-yi-4'-thien-2-yl-4,5'-hipyrimidin-2'-amine
Obtained as a yellowish solid (13%) from the title compound of Preparation 2 and 3-
bromopyridine following the procedure of example 1,
ESIMS m/e: 333 (IM+H]", Ci7H:2NgS).

35 Retention time (min.). 8



br ono- 2- met hoxypyridine follow ng the procedure of exanple 2. ESI/M nie:
375 ([M+H)', C20H15FN6O). Retention tinme (mn.): 14 15 EXAMPLE 9

4' - (2-Furyl)-N(6-met hoxypyridin-3-yl)-2-(nmethylthio)-4,5 -bipyrimdin-2'-a
mne Obtained as a yellow sh solid (50% fromthe title conpound of
Preparation 4 and 5- brono-2-nethoxypyridine follow ng the procedure of
exanple 2. 20 ESI/M5 me: 393 ([M-H]', CL9HL6N6O2S). Retention tine
(mn.): 16 EXAMPLE 10

4' - (3-Fl uor ophenyl ) - 2- (net hyl t hi 0) - N- pyFl di n-3-yI -4, 5 - bi pyri m di n- 2" - ami ne
25 Obtained as a yellowish solid (48% fromthe title conpound of
Preparation 5 and 3 bronopyridine follow ng the procedure of exanple 2.

ESI/ M5 ml e: EXEGPLEKMH ', C20HLI5FNG6S). Retention time (min.): 14 30 EXAMPLE

11 4-( 2]; ][:UW!(%—FﬁrdWI{;ﬁﬂang gngfyﬂdibﬂzwl}?w-gaip?rihﬁ'difi#hﬁ%fei mf diPn- 2- anrit ne ogt ai geg

as ah o - |1 e ol 1 T e . CO ou re rat,l.on an -

B onmour | di Qs Pl Bban A Nasol ) Tom tht HE e ey en B 51 7

([ MrH) * |, 5CIEFbhapEBNe folRBingMed pntédore tfiexemplrian. ) : 7 EXAMPLE 12

4' - (2-Furyl)}ea - QX b<diNg, 3eyly) -4, 5' - bi rimdin-2'-anmine 5 htained
it o Bsg hd st e Rey) hd

as a white so | e conpound of Preparation 1 and 3

br onopyr i di Retertiogkimggmiral Powi ng t he procedure of exanple 1. m p.:

206. 2-206. 9C 5' H NVR (DMSO-d6): 10.46 (bs, 1H), 9.25 (s, 1H), 8.99 (d, 1H),
8.85 (d, 1% 72 (s, 1H), 7.91 (m 1H), 7.74 (m 2H), 7.58 (d, 1H), 7.39
(m 1H), 7. '\?%%E%H), 6.69 (d, 1H). 10 ESI/Ms mie: 333 ([MH ',

C, 7TH12NG(OR)4'-(3-Fluorophenyl)-N-(6-methoxypyridin-3-yl)-4,5'-bipyrimidin-2’-amine

Obtained as a yellowish solid (20%) from the title compound of Preparation 3 and 5-
bromo-2-methoxypyridine following the procedure of example 2.
ESI/MS m/e: 375 {{(M+H]", CyoHisFNGO).
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 ESI/MS m/e: 393 (IM+H]", CigH1sNsC,S).
Retention time (min.). 16

EXAMPLE 10
4'-(3-Fluorophenyl)-2-(methyithio)-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]", CapHisFNsS).
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 m/e: 317 {((M+H]", CyyH(aNsO).



Retention tinme (mn.): 8 EXAMPLE 13 4'-(2-F u ryl)-N-pyri mi di n-5-y
| -4, 5 -bipyrimdin-2'-a mi n e 15 Ootained as a white solid (75% from
the title conpound of Preparation 1 and 5- bronopyrim dine follow ng the
procedure of exanple 1. m p.: 227.8-228.9C 51H NVR (DVBO-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) , 756(d 1H, 7.03 (d, 1 H, 6.68 (m 1 H. 20 ESI/M5 me: 318
([I\/H—I] C, 6H'N70 Retentlontlma(mn2)' 10 EXAMPLE 14

-(2- Furyl) N-(5 met hoxypyrid in-3-yl)- E 5' -bipyrimdin-2'-amne 25

Cbt ai ned as R%te\ﬁ@ er)\%gp ojid (50% fromthe title conpound of Preparation
1 and 3- br xy yr| dine follow ng the procedure of exanple 1.

ESI/M5 me: 347 ([MHH] ', C, 3H 4N6(2) Retention tinme (mn.): 10 30 EXAVPLE
15 4'-(2-FurEy<|A}meE(@ rrethyl pyridin-3-yl)-4,5 -bipyrimdin-2'-am ne

bt ai ned as 50% ., fr he ti ,compound of Preparation 1
and 5- brom)42(""y 'ﬁ“@ "g‘iﬁgfé'gf 6?'?’"(5%?' pt"H@"%P‘ c@'&?ﬂ%e of exarrplg 1. ESI/NB
n1e 331 § [ Kierfined 6, Bk D) 400/035'01Relt1@trtte|ammpbummof(ﬁnfewar:_)tionﬂ_anﬂg- EXAVPLE 16

-(2-F u r)éd}ﬁdg;gm’né@o%d forl?\gm tHeLﬂgébedérec}?ﬁ n8¥eﬁ' mi di n-2'-amine

An oven drie eal abl e was ¢ ed with
4' - (2-furyl @ B8 HPR¥Cnidin-2' - 5 amine (Preparation 1) (240 ng, 1 nmol),

m: ;Jm tzefj.tgbt’f%x lééﬂa@ ): AB46 éb517Hmb 3, 1&2 @éd@r%ys@y(@ag %@7§3nt 0.83
R R A A T S U NI RO R ST

cycl es ofo eggoMatrensisamkfHlt Id.mg,Nvoh argon, and pal | adi um(l |) acetate (19
ng, 0.083 | ). S d, After three new cycles of
evacuati on- Eg}geﬂ]g'?q%en@qaﬁ?t argon the

EXAMPLE 13
4'-(2-Furyi}-N-pyrimidin-5-yi-4,5'-bipyrimidin-2'-amine
15 Obtained as a white solid (75%) from the title compound of Preparation 1 and 5-
bromopyrimidine following the procedure of example 1.
m.p.; 227.8-228.9°C
8 "TH-NMR (DMSO-dg): 10.41 (s, 1H), 9.26 (s, 1H), 9.26 (d, 2H), 8.85 (d, 2H), 8.72 (s, TH),
7.77 (s, 1H), 7.56 (d, 1H), 7.03 (d, 1H}, 6.68 (m, 1H).
20 ESUMS m/e: 318 ((M+H]", CigHy4N;O)
Retention time {min.); 10

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

25 Obtained as a yellowish solid (50%) from the title compound of Preparation 1 and 3-
bromo-5-methoxypyridine following the procedure of example 1.
ESI/MS m/e; 347 ([M+H]", Ci5H14NgOy)
Retention time (min.): 10

30 EXAMPLE 15
4'{2-Furyl)-N-(6-methyipyridin-3-yl}-4,5'-hipyrimidin-2'-amine
Obtained as a yellow solid {50%) from the title compound of Preparation 1 ard 5-bromo-2-
methylpyridine following the procedure of example 1.
ESIMS mie: 331 ([M+H]", CisH14NgQ).

35 Retention time {min.}. 7



10 Schl enk tube was capped and placed in a 110C oil bath. After 20 h. the
m xture was cooled, 10 nL of diethyl ether were added and the solid was
collected by filtration to give the title conpound as a white solid (88
ng, 33% ESI/M5 me: 318 ([MtH ', CLl6H11N/70) Retention tinme (mn.): 10 15
EXAMPLE 17 5-{[4'-(2-Furyl)-4,5 -bipyrimdin-2'-yl]amino}nicotinonitrile
btai ned as an off-white solid (60% fromthe title conpound of Preparation
1 and 5- bromonicotinonitrile follow ng,the procedure of exanple 1. 20
ESI/I\/S me: 342 ([M-H]', C18H11N7O Eentl on time (mn.): 12 EXAMPLE 18
-(2-Fu ryl)-N(1-oxi dopyrirn'din 5- yI) 4,5 -bi pyrimdin-2'-am ne 25

Cbtal ned as_a white solid (70% fromthe t|tIe conpound of Preparation 1
and 5- br onb§HMPHE d% ne 1- oxide following the procedure of exanple 1. 8

1H NVR ( DVEO:(@GuiyLQ-poraz(rs 2-y L&s -biByidiwe -amdink, 8.88 (d, 1H), 8.75 (bs,

Tbe Cedr R qyeh b e dRpbrtonted s o8 fodrSectyia i S Shinlomlln 2% %M
EXAVPLE $9 ermin(e PRrBparaNdn) L) Ke40amg, reningl) tsoiiolngy-butodile (W 2yhg, 141 75nmb), @yr i i d|
n-2'-am ne @M?%ea(@ oa@mafbs@ﬁm ﬁ)e%!;ayeio &osfpmmztwwtd.&&tﬁylcormound of

Preparation 1 and or 0- 2 hi o pyrlmdlnef | ow ng, the
procedur e o?m'@R)QlPﬁP’B/' @6“ mg, $f8 3ol N *@Bm B): ﬁ%s‘ﬁﬁe'%‘é“bel‘#‘ﬁs sugjegtgd (g
1H), 8.88 (Wd.thré&lkyciedd.of BvdcsiatichHDackfMliratwiththrgohihind pdladidm(d acdtatd) (19fgl(7 (s, 1

ses ([ 0BT rbRs el ealefion oS g T ©

Schlenk tube was capped and placed in a 110°C oil bath. After 20 h. the mixture was
cooled, 10 mL of diethyl ether were added and the solid was collected by filtration to give
the title compound as a white solid (88 mg, 33%)
ESI/MS mie: 318 ([M+H], CisHq:N,O)
Retention time (min.): 10

15
EXAMPLE 17
5-{[4'-(2-Furyl}-4,5'-bipyrimidin-2'-ylJamino}nicotinonitrile
Obtained as an off-white solid (80%) from the title compound of Preparation 1 and &-
bromonicotinonitrile following the procedure of example 1.

20 ESIMS m/e: 342 ({M+H]", CysH11N;O)
Retention time (min.): 12

EXAMPLE 18
4'(2-Furyl)-N-{1-oxidopyrimidin-5-yl)-4,5'-bipyrimidin-2'-amine

25 QObtained as a white solid {70%) from the title compound of Preparation 1 and 5-
bromopyrimidine 1-oxide following the procedure of exampie 1.
5 "H-NMR (DMSO-dq): 10.67 (s, 1H), 9.26 (bs, 2H), 8.88 (d, 1H), 8.75 (bs, 2H), 8.66 (s,
1H), 7.79 (s, 1H), 7.61 (d, 1H), 7.02 (d, TH), 6.69 (m, 1H).
ESI/MS mie: 334 ((M+H]", CisHq1N;O5)

30 Retention time (min.}: 8

EXAMPLE 19

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

Obtained as an off-white solid (98%) from the title compound of Preparation 1 and 4-
35 chloro-2-(methylthio)pyrimidine following the procedure of example 16.



N[ 6- (Benzyl oxy) pyridin-3-yl]-4"-(2-furyl)-4, 5 -bipyrimdin-2'-am ne

btai ned as an off-white solid (40% fromthe title conpound of Preparation
1 and 2- (benzyl oxy)-5-bronopyridine follow ng the procedure of exanple 1.
10 ESI/ M5 me: 423 ([ MtH] °, C24H1I8N6(2) Retention tine (mn.): 16 EXAVPLE
21 5-([4'-(2-Furyl)-4,5 -bipyrimdin-2'-yl]amno}pyridin-2(1 H)-one 15
Obtained as an off-white solid (11 % by catalytic hydrogenation of the
title conpound of exanple 20 (125 np) |:@ tetrahydrofuran (4 nmL) using 10%
Pal I adium(11) hydroxi de and a hydrogen ball oon. After 48 hours the

SN (A T T S B

7.82 (dd 1ﬁ)13(dztw 7728 1), 2195, (dwmmwcd FH5,706m6TH) 253 23BH).4. 60 (bs "1H)

ESI /M5 m e: E%aﬁs(r[]wzi ([M.@,g i, Retention tinme (mn.): 8 EXAMPLE 22
25 4' - (2- Furgy hthyr| |n8yI 4,5' -bi pyrimdin-2'-am ne Cbtai ned
as a dark vy Cede rétﬂﬂ"?(f“f' 5% fromthe title conpound of Preparation 1 and

8- brono-5l, 6- napht hyridine followi ng the procedure of exanple 1. ESI/ NS

rrle 368 ([ L gGgoH 3N70)  Retention tine (mn.): 11 30 EXAMPLE 23
-(2-Furyl)- |so uinolin-4 ?/ 4,5' -bipyri mdin-2'-amne Cbtained as a
be| ge soli d%@d%"#ﬂ%‘rﬁﬁm@ft Bl (:%Wldhﬁé @pvwéﬁya?aam@n 1 and 4-

" broni S0qui ki =& ahloawitg sa1mq4@%99&qweq,tuefooﬁesmlcﬁpbﬁa%ﬁ.oﬁ%&@ me: 367

([I\/H—I] C2,H14N60) _-31- Re ntime (mn.)
o Fur st RO bl 0B iy oA I RHITR Db egTH
10 ESI/MS m/e; 423 ([M+H] CoqHisNgO2)

Retention time {min.): 16

EXAMPLE 21
5-{{4'-(2-Furyl)-4,58"-bipyrimidin-2'-ylJamino}pyridin-2{1H)-one
156 Obtained as an off-white solid (11%) by catalytic hydrogenation of the title compound of
example 20 (125 mg) in tetrahydrofuran (4 mL) using 10% Palladium(il) hydroxide and a
hydrogen balloon, After 48 hours the catalyst is filtered and the solvent evapotated under
reduced pressure.
5 "H-NMR (CD;0D): 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), .81 (m, 2H), 4.60 (bs, 1H)
ESI/MS mie: 333 (IM+H]", Ci7H:Ns05)
Retention time {min.}): 8

EXAMPLE 22
25  4'-(2-Furyl)-N-1,6-naphthyridin-8-yl-4,5'-bipyrimidin-2'-amine
Obtained as a dark yellow solid (85%) from the title compound of Preparation 1 and 8-
bromo-1,86-naphthyridine following the procedure of example 1.
ESI/MS m/e: 368 ([M+H]", CaeM13N,0)
Retention fime (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 mie: 367 ((M+H]", Ca1H4NsO)



5 btained as a yellow solid (60% fromthe title conpound of Preparation 1
and 3 bronoqui noline followi ng the procedure of exanple 1. ESI/M5 me: 367
([ MrH] ", C21H14N6O) Retention time (mn.): 14 10 EXAVPLE 25 4'-(3-Fury
| )-N-pyridin-3-yl-4,5 -bipyrimdin-2'-amne Cbtained as a beige solid (35%
fromthe title conpound of Preparation 7 and 3- bronopyridine follow ng the
procedure of exanple 1. ESI/M5 mle: 317 ([MtH', C17H12N6O . 15 Retention
time (mn,): 7 EXAMPLE 26

_(3-Furyl)- N-pyrirridin 5-yl-4,5 -bi pyPiidin-2' -amine Obtained as a
bei ge solid gtéﬁt@w ﬂ{ | «5 t|tIe conpound of Preparation 7 and 5 20
brom)pyrim e o'I O(WI ng 't he procedure of exanple 1. ESI/MS nie: 318

([ MrH] ©, C16HLIN7O) Retention time (mn.): 9 EXAWMPLE 27 25

N-Pyrim di nepaMbréd2a(2-thienyl)-4,5 -bipyrimdin-2'-amne Cbtained as a
yellow solid (60% fromthe titl] ound of Preparation 2 and 5-

br omopyr i ni r(%@ur%hwwwnt%-“pﬁ ir}?@'"o%'a&{%rpl e 1. ESI/MS me: 334
([M-H ", 5CLObRMBT 83 a yReiwestit (50%)ifrven thatite gompbilind@ 6f RXpdvBlidn P8hd 3- _

N- (1- Oxi dop, O;ngh@% mg %%@"5}34% 6r9&e%ﬂ¥al c%f_e??épi t?l pyrimdin-2'-amne QObtained

as an off- |t corrpound of Preparation 2 and 3
br onopyri di R&/MS gxg: §é7{M+Hd)V\ﬁ3ng|14Nh@) procedure of exanple 1. 35 ESI/M5 nfe:
349 ([ MH ' RetbdibRIANGHR)): 142- Retention time (mn.): 9 EXAVPLE 29

10 EXAMPLE 25
4'-(3-Furyl)-N-pyridin-3-y|-4,5'-bipyrimidin-2'-amine
Obtained as a beige solid (35%) from the title compound of Preparation 7 and 3-
bromopyridine fallowing the procedure of example 1.
ESUYMS m/e: 317 ((M+H]", Cy7H12Ns0O).

15 Retention time (min.): 7

EXAMPLE 26
4'-(3-Furyl)-N-pyrimidin-5-yl-4,5'-bipyrimidin-2'-amine
Obtained as a beige solid (42%) from the title compound of Preparation 7 and &-
20 bromopyrimidine following the procedure of example 1.
ESHMS m/e: 318 ({M+H]*, CeHq1N;0)
Retention time (min.): 8

EXAMPLE 27

25  N-Pyrimidin-5-yl-4'-{2-thieny])-4,5'-bipyrimidin-2’-amine
Obtained as a yellow sofid (60%) from the title compound of Preparation 2 and 5-
bromaopyrimidine following the procedure of example 1.

ESI/MS m/e: 334 ([M+H]", CisH11N7S)

Retention time (min.): 11
30

EXAMPLE 28

N-(1-Oxidopyridin-3-yl}-4'-{2-thienyl)-4,5"-bipyrimidin-2'-amine

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

35 ESIUMS mfe; 349 ([M+H]", Cy;H1:NOS)



5-Pyridazin-4-yl-N-pyridin-3-yl-4-(2-thienyl)pyrimdin-2-amne 5 Cbtained
as a dark yellow solid (75% fromthe title conpound of Preparation 8 and 3
bronopyridine followi ng the procedure of exanple 1. ESI/M nme: 333
[MtH ', C, 7H, 2N6S) Retention time (mn.): 8 10 EXAMPLE30
4-(2-Furyl)-5-pyridazin-4-yl-Npyrimdin-5-yl pyrimdin-2-am ne Obtained as
a yellow solid (33%9 fromthe title conpound of Preparation 6 and 5-
bromopyrim dine follow ng the procedure of exanple 1. ESI/MS nfe: 318
([MH ', C 6H'N7/O 15 Retention time (mn.): 9 COWGCSI TI ON EXAMPLE 1

50, 000 caps Wsesi6@fie GARYA) Ni ng 100 ng_ of

4' - (2-furyl)-Npyridin-3-yl-4,5 -bipyrimdin-2'- 20 am ne (active

i ngredi ent) were prepared according to the following forrmulation: Active
i ngredi ent ExdgrLEa®st ose nonohydrate 10 Kg Colloidal silicon dioxide 0.1

Kg Corn stargh. 1 K nesi ym,st ate 0.2 Kg _ Procedure 25 The above
i ngr edi ent s%\'AFer"edaé'Pg‘\‘/’é%?Wﬂ@ﬂéw'%“(ggﬁ’ﬁ%%quéﬁméﬂ* 23R ¥°ere | oaded into a
sui t abl e v xePbtained 4 4 Hard yeiiomoscB@ (TOY figer tae litrecapaqpsd ebPreGOMROS! ANdON
EXAMPLE 2 30 -33- 50, 0@ hcgfaég;}?&ﬁhg FRBFGRIADf 2hniHe ©f

4'-(2-fury|§-l\l—gyr|d|n- -%/I; , Fyrlm in-2"- amne (active ingredient)
were prepar &8/VMEHELHE PTtlowigzNs8t nul ation: Active ingredient 2.5 Kg
M crocryst aRktengorcehd whiege 1. 95 Kg Spray dried |actose 9.95 Kg

10 EXAMPLE 30
4-(2-Furyi)-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 procedure of example 1.
ESI/MS m/e: 318 ((M+H]", CiaH1iN;O)
15  Retention time {min.): 8

COMPOSITION EXAMPLE 1

50,000 capsules each containing 100 mg of 4'-(2-furyh)-N-pyridin-3-yl-4,5'-bipyrimidin-2'-

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

Active ingredient 5Kg
Lactose monohydrate 10 Kg
Coiloidal slicon dioxide 0.1 Kg
Corn starch 1Kg
Magnesium stearate 0.2 Kg

Procedure

25
The above ingredients were sieved through a 80 mesh sieve, and were loaded into a
suitable mixer and filied into 50,000 gelatine capsules.

COMPOSITION EXAMPLE 2
30



Car boxynet hyl starch 0.4 Kg Sodiumstearyl 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 mm then mxed in a suitable m xer for 20
m nut es and conpressed into 300 ng tablets using 9 mmdisc and fl at
bevel | ed punches. The disintegration tine of the tablets was about 3

m nutes. -34- CLAIMS 1. A conpound of fornmula (I) 5 RLH NNR3 RZ N (I)
wherein 10 R represents a nonocyclic or_polycyclic, aryl or heteroaryl
group optionally substituted by one, twe-or three substituents sel ected

fromthe gr opsjstin f. . hal oge traj ght . branched,
optionally gﬁ@%ﬁaglﬁiseed‘cm g‘&’/{g?m'ﬁ? Et}l”% ﬂy‘%&%@[)ﬁ'&{}dﬁﬁ gﬁ’t"géfb'%” ‘Q’Hga,

optional | y sminstiadtive edreldmns wead krergred fr8H thesfollavinhforrovlatimanched  optional |y
substituted | ower alkylthio, nitro, cyano, -NRR', -CO2R, -C(O-NRR', 15
NR''")C(O-R, -NNRLD-CCONRR', wherein R, R' and R'' each independently
represents a hydr oggiftise Bficgiert strai ght or branched, op®i%fHl |y
substituted | ower @hk¥pbrSEAHPcQLicRe and R~ TOgetner W tipsiye atom to which

they are attached fprm-a—.cyclic group,—20-R2 represents—a-ponocyclic
N cont ai ni ng het er oA GeJlRFISEl ect ed from the groups S H¥Yrmulae (11a)
or (II'b): 11 N\ N Narkdxympthyl dt@knh 0.4 Kg

Scdium stearyl fumarate 0.1 Kg

Colloidal siticen dioxide 0.1 Kg

5 Procedure

All 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
flat bevelled punches. The disintegration time of the tablets was about 3 minutes.



25 the groups of fornmula (11a) and (I1b) being optionally substituted by
one, two or three 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, 30 cyano,
-NR R, -CR2R, -C(O-NRR', -NNR"")CO-R, -N(R"")-C(ONR R', wherein
-35- R, R'" and R'" each independently gpresents a hydrogen atom or a
straight or branched, optionally substifuted | over al kyl group or R and
R' together with the atom to which they are attached forma cyclic group.
5 R3 represents a nonocyclic or polycyclic, heteroaryl group being
optionally substituted by one, two ofCLAHM®e substituents selected fromthe
group consisting of halogen atons, straight or branched, optionally
substituted | ower alk hydr oxy, oxo, straight or branched optionally
substituted é\,@mpgplg%gfjorm@_(l) straight or branched optionally substit uted
| ower al kylthio, nitro, cyano, -NRR', -C2R, -C(O-NR R', 10
N(R"')C(O-R, -N(R"")-C(ONR R", V\{nerein , R" and R'' each independently
represents a hydr ogen atom or a stR i gIN_ orNbr gnched optionally
substituted | ower al kyl group or R Yand~g' thether with the atomto which
they are attached forma cyclic group. or an N-oxide or a
pharmaceutically acceptable salt Rh€rest; 2. A conpound according to claim
1 wherein R3 represents a either a nonocyclic or polycyclic heteroaryl
group conprising a nitrogen-containing éfa/x-rrenber ed ring or a nonocyclic
five-menbered egroaryl group not containing nitrogen in the ring 20
structure, the heteroaryl groups being optionally substituted by one, two
or three substituents selected fromthe group consisting of hal ogen atons,
strai ghtioor bR'anpreeshts @ptononalid §r riyogdic, tant! edhétenvery! groky bptiohgir oxy, oxo,
straight or br i t , rai ght
or branched o %?%Elg?? i 89 t\{a?t&l ut{n gg%ﬂpéﬁde%{é ﬁ%% {eﬂ%ﬁ tﬂéﬁﬁ& }3 Cons?-ln%,%fz NR R',
-C®RR, -CO- hqmgm atmN( Rrais@@dymwhed NU'RDé)”VEBbE’@(L@Cf\IRWFI alkyjafdrh R, R
gnd F?r']' deachtldﬁ%ial%}dﬁmcwd ro%ﬁér%a @m@m@tehyaﬁéag%x;atgmsn@rghaorsdrmh@mttﬁr
ranched, optiona su ute pget her
with the atom QPHOW?’IET‘PSE%‘%F;BW%’ aélfyﬁggﬁgtao £ yc1 i cd:zarg(g@ Rrt
15 N{R"™C(O)-R’, -N(R"™-C{OINR’R", wherein R’, R andR 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

cyelic group;

20 R2represents a monocyclic N-containing heteroaryt group selected from the groups of

formulae (lia) or {lIb}:

{l1a}) (b}
25
the groups of formula (lla) and (lIb) being optionally substituted by one, two or three
substituents selected from group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted
lower alkoxy, -SH, straight or branched optionally substituted lower alkylthio, nitro,
30 cyano, —=NR'R"”, -CO,R’, -C(O)-NR'R", -N{R"C(0O)-R’, -N{R™)-C{O)NR'R", wherein



3. A compound according to claim2 wherein R3 represents a nonocyclic or

polycyclic 30 heteroaryl group conprising a nitrogen-containing

si x-menbered ring, the heteroaryl groups being optionally substituted by

one, two or three substituents selected fromthe group consisting of

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

hydr oxy, oxo, straight or branched, optionally substituted | ower al koxy,

-SH, straight or branched optlonally sgﬁftituted | ower al kylthio, nitro,

cyano, -NR'R" 35 C2R, -C(O-NR R", (R"')C(O-R, -N(R"")-C(ONR R",

wherein R and R ..e I enatmn
RARI R & e%%n md??end zﬂﬁ%@&ggegﬁ%éﬁﬁ{rg%rn%&mo?a ?ﬁ(‘rﬂw P9

or a strai ght or branch | ower ggoup or
and R' toget hebranghen, @M@ﬂ@!b@ﬁbit@fﬂﬂpwﬁ alyegrosp er Raﬁfldd%Hé@F“P%r"‘ﬁth &3iehi ¢

group. 5 4. A GOIMIUAL, SeGhHRdorka &R §B6p.0f the preceding clains wherein
R3 is selected from the group consisting of pyridine, pyrimdine,

pyri dazi ne, isoquinoline, quinoline, naphthyridine, pyridine-2(1 H)-one,
furan and t hi opheps:sattt achorobgiit opidiapai) hetersarpisdrodpibedth dptionalle, two or

three substitughts e%glbg%%nggr?)m h%b%n'?ute 9#§éd§;dnpﬁkﬁroup%hggﬁg 0atoms

straight or branc 0Xxo,
strai ght or brmi@gﬁeditor@%tstféllhtl ar W%’QM prtignally subsiéyted lousk §/kyl- @Hroxg,thaq ght or

branched opt i QFh?gLr;lt ¥r %p@%btéﬁt@ﬁlallk/@l@@sﬁluﬁé&q?d%érmi gnsﬁr Sraighy aNganchdiR R,

e each or@%me@)w%r R and

R each i ndep%‘ﬁ’él@?i ylsﬁibs"ﬁléfﬁl f?céh%@y'tﬁ’oh@/tﬂ
branchedig opt i BrRHEHO)FUPBYRY ]JC@NRWBWhereJhIWIR gafr(alwp” eachRhdepaadeRtly t oget her

with the atom Lo uich {hey. ALe altashen & ot Ny DRl LbsAlRURu? A

conmpound accor (?an t oup

consi sting of alpygicdpeeRaad BYtopetheravitrthe spmgpahichitheydre eraped M énal |y
substituted by.@pegotMo or three substituents selected fromthe group
consi sting of Hhal ogen atons, straight or 20 branched, optionally
substituted | ower alkyl, hydroxy, oxo, straight or branched, optionally
substit utsed | oavern mbi«@e(yr,a piShimasdutiodlig btceptablyr autciedofopt i onal |y substituted
| ower alkylthio, nitro, cyano, -NRR', -C2R, -C(O-NRR', -N(R"")C(O-R,
-N(R'"")- C(ONRR', wherein R, R'" and R" each |ndependently represents a
hydr ogen at @mA @mpausd pedoging orclamn Arvdiaesih Rogspiesaets Ryeitberssmprasyeid of ower

al kyl group or, oﬁcycﬁ?{;’etgoaf’ﬁgr%%‘%m&% indi & Kird 28 BhRMidsiWhbmBeleh ety oF £
attached forma“cyc g
mcnocychc flve -membered heteroary! group not containing nitrogen in the ring
20 structure, the heteroary! groups being optionally substituted by one, two or three
substituents selected from the group consisting of halogen atoms, straight or
branched, optionally substituted lower alkyl, hydroxy, oxo, straight or branched,
optionally substituted lower alkoxy, -SH, straight or branched optionally substituted
lower alkylthio, nitro, cyano, -NR'R", -CO,R’, -C(O)-NR'R", -N(R™)C(O}-R’, -N(R™)-
25 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.

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 alkylthio, nitro, cyano, ~-NR'R", -
35 CO,R', -C(O)-NR’R", -N(R"}C(O}-R’, -N(R"}-C{O)NR'R", wherein R, R” and R™ each



6. A conpound according to any one of clains 1 to 4 wherein R3 is selected
fromthe group consisting of pyridine, pyrimdine, pyridazine,

i soqui nol i ne, quinoline, naphthyridine and pyridine-2(1 H-one, all of
them optionally substituted by a 30 substituent selected fromthe group
consi sting of hal ogen atons, straight or branched, optionally substituted
| oner al kyl, oxo, straight or branched, optionally substituted | ower

al koxy, straight or branched optionally gubstl tuted | ower al kylthio and
cyano groups. -37- 7. A conpound accor - i ng to any one of the preceding
clainms wherein e ne and
pyridine-2(1 I—Bﬁ%@enyle‘%gﬁsgﬂﬁenqgg;'ﬁ%‘lgho%tg'ﬁjl%yg Sﬁgiaﬁtlﬁtblrmag% 0Bt)/orn!aﬂ}bsti t uent
sel ect ed fromstbsitigeclapecaiks group ryRofndri] togriier aith e atorgtte a’%@htheﬁﬁf‘?’or anched,

optionally SU%E&}{@HQ&%A% g@lkyl, oxo, straight or branched, 5 optionally
substituted | ower al koxy, stral ght or branched optionally substltut ed | ower

al kyl thi o and cyano groups. 8. A conpound according to any one of the
precedi ng chaiamnwhenehdtoRling tephesendizhapregednipcisek eteath Rt ioselpttenidm

furan-2-yl, fltlf[; g) Y ik ,Jz’b %pr%fj?(, Oqs}rha%g g{ﬁlf“z'”gy dq%n% s, &{Jm?lmé by one,

pyri di n- 3- yI r|d In- onal stl
two or three @@@@hyr{dm@npﬁld@ef%ﬁ‘d)weffrli(ﬁﬁmétﬂldéh@?f@upab&@Hﬁ?@tqph@abf haI ogen

atons, strai g@hm@.futed%m{éh% or(?tmeé emk fo¥nts @9@&&@ HBr‘ﬁQ‘hé gws céﬂsl’éﬁrlig ofhydr oxy,
strai ght or branched, ‘opti onal L}%/ subst i t ut ed strai ght

or branched opfg#RMtPy SCRYBEH] 9L 2RF PP REHonaly %gHSf“Hrea '%?rtaﬂ%f hwgﬁ’%{om NR R
-CO2R , #0C(O s{kR'ngo,r brdN(:tEéd PEHcOpHRE ubstitiNeRIower dikoxG( QH\RIrRSht onbanetied R, R

and R'' each i.nd n h o] to I _a~Stkaght or
branched, opt |°8na?lza U% %}L%éfjtiou e%ﬁ(ﬁg’\ﬁ/\%nﬂm {@f}ggs\gqu% o!rgbffs9 Cﬁgf&é%{ oget her

Wi th the at omN(B” 'M‘Dbﬁ tHEY )& @NIT R aehecinf By B anthcleaeh feergadedly A conpound
according to ¢laidmhg m,%h?en aBm szaﬁgtmﬂeﬁbran&@@%t@@elug%@éatuftéoqméo phenyl ,

furan-2-yl, furan-3- ien-2- tional |l y substituted
by an hal ogeRkst%5PHP ?E(ﬁ apd BOFH%UWHW%'&‘S@ER%E W%C%thﬁ¥ eI 1
represeniss a @yauprosgl ected from unsubstituted furan-2-yl and
unsubstituted thien-2-yl.. 25 11. A conpound according to any one of the

preceding clains wherein R2 represents a
5. A compound according to claim 4 wherein R is selected from the group consisting of

pyridine and pyridine-2(1H)-one, all of them optionally substituted by one, two or three
substituents selected from the group consisting of halogen atoms, straight or

20 branched, optionally substituted lower alkyl, hydroxy, oxo, straight or branched,
optionally substituted lower alkoxy, -8H, straight or branched optionally substituted
tower alkylthio, nitro, cyano, -NR'R", -CO;R’, -C{(O}-NR'R", -N(R")C(O)-R’, -N(R™)-
C{O)NR'R”, wherein R’, R” and R™ each independently represents a hydrogen atom
or a straight or branched, optionally substituted lower alkyl group or R' and R" together

25 with the atom to which they are attached form a cyclic group.

6. A compound according to any one of claims 1 to 4 wherein R® is selected from the
group consisting of pyridine, pyrimidine, pyridazine, isoguinoline, quinoline,
naphthyridine and pyridine-2(1H)-one, all of them optionally substituted by a

30 substituent selected from the group consisting of halogen atoms, straight or branched,
optionally substituted lower alkyl, oxo, straight or branched, optionally substituted
lower alkoxy, straight or branched optionally substituted lower alkyithio and cyano

groups.



pyri mdinyl or pyridazinyl group which may be optionally substituted by
one, two or three substituents selected fromgroup consisting of hal ogen
atons, straight or branched, optionally substituted | ower alkyl, hydroxy,
straight or branched, optionally 30 substituted | ower al koxy, -SH, straight
or branched optionally substituted lower alkylthio, nitro, cyano, -NR R',
-C2R, -C(O-NRR', -NNR")C(O-R, -N(R"")- C(ONR R', wherein R, R' and
R each |ndependently represents a hydrogen atom or a straight or
branched, optionally substltut ed | ower g?kyl group or R and R' together

Eommouns. acLorftniBld adRindl SR bIESIREHLOLMAIGNE W el KB sdded Al 12 A

conpound acto inyl  or
pyridazi nyl gtfmugrowshéarhistizy Ob@/ﬂd]@e|aoﬁavrldjn852ﬁﬁé)r¢rm@’é@r‘ tb@m artnali ght or

branched opti gpgyited Wﬁﬂswér%ele@t\é@rfroﬁltﬂfé/érbb;b Bordsahpof tRickdn afdropound
according to claim12 whe B ents an unsub

hﬁt ed rg(rys]rl m di n-

4-yl or unsub§frf"9"ﬂft°é8ra;5‘9rﬁ€?dd82‘|'°r'?a%’93}‘ St{j‘r‘t%ﬁweiﬁky’ﬁx@oﬁ% 8 4Pt ng to any
one of the preﬁadwmgsmbaums Ve oy, Rraigre pr eraedctes optiorglp sybsteteddevest f rom
unsubsti t ut ed n substiyuted thien-2-yl, R2 10 represents an
unsubsti tuted N il n‘?%’ %?aﬁg?% g‘? an unsubstituted pyri da2| n-4-yl and

wherein R3 is selected fromthe group consisting of pyridine, pyrimdine,

pyridazine, g ixSQebH é&%m.r@'ub@ﬁy bﬁte@fuﬁ@;&@&é&ﬂg&h.m@me@mw@e@@n@é1
H)-one, all of them option

l? gent ? ed from
the group con§f°§‘Plsﬁ'§°t8F‘ frRe RSG@H f’d’f""&f?éw f“ré'f‘r‘?a)i dﬂ’?” 3ry 5?'5?1 Héﬁy”‘ﬁb Ponal | 'y
substit uped | pywiin- alykaHd pydidia.4-Btan af toérh optioriaesibktitdied by copttivonedhtae

b d | d |
oyl E.“Leand‘)%&yﬁsnm Bolped B! ARbcBl, ALRRPAR AR ARt L o "

one of: - ( 2rangined, ppthpWsL@smu@dwmnalsyl ivid sy i %ﬁawhhowra@%%épma“y
4' Eg ;3; g : ) %ht(s@rufs%itlmwamwxy dsp{ araydr& oflbréncn@u rawdnma,dms@mteawée
di n-2- yrimdin-2'
N—(6 1 o oy Rk St sxspo. RGP 4 B R MR op. R
-(2-fusyl ) - N(commwt hyrkyit RARN-ald RI")eadh Ddedenpyitiynestesents a ydrogen atom
N' pyridin-3- yI of a strmgrht brza?xxrlwédé.lbgioﬁgly%\ﬁ[)étftﬂtedé Rwér aRTYRp or R' and R” together

with the atom to which they are attached form a cyclic group.

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

halogen atom.

10. A compound according to claim 9 wherein R' represents a group selected from
unsubstituted furan-2-yl and unsubstituted thien-2-yl..
25
11. A compound according to any one of the preceding claims wherein R’ represents a
pyrimidinyl or pyridazinyl group which may be optionally substituted by one, two or
three substituents selected from group consisting of halogen atoms, straight or
branched, optionally substituted lower alkyl, hydroxy, straight or branched, optionally
30 substituted lower alkoxy, -SH, straight or branched optionally substituted lower
alkylthio, nitro, cyano, ~NR'R", -CO,R’, -C(O})-NR'R", -N(R")C(O)-R’, -N(R™)-
C{O)NR'R", wherein R', R" and R"” each independently represents a hydrogen atom
or a straight or branched, optionally substituted lower alkyl group or R’ and R" together
with the atom to which they are attached form a cyclic group.

35



N

5 -(3-fluorophenyl)-Npyridin-3-yl-4,5"-bipyrimdin-2'-amne
(3 fl uorophenyl)-N-(6- rrethoxypyrldln 3-yi)-4,5"-bi pyrlmdln 2' -am ne
(2-furyl)-N-(6-met hoxypyridin-3-yl)-2-(nmethylthio)-4,5 -bipyrimdin-2'-a

n
-(3-f1 uorophenyl) 2- (et hyl thio)-N-pyridin-3-yl-4,5"-bipyrimdin-2'-am ne
( furyl)-5-pyridazin-4-yl - N-pyr| din-3-yl pyrimdin-2-amne 30
-(2-furyl)-N-(1-oxidopyridin-3-yl)-4,5g¢bipyrimdin-2'-anne
2-furyi)-N-pyrimdin-5-yl-4,5 blpyrlmdln 2' -am ne

2-furyl o eénﬁfﬁha%é’d?éﬁﬁb & @alﬁ)ﬁ Mlv)he?eléRgr@br@éérﬁtgb%{ﬂn%mylad?]pw?dazmy!
2-furyl)-N( di n- 3- Bg/rlm din-2'-amn

2-furyl)- wrw\a’%%m@y%ﬁ 0&"@aﬂwlﬁ9¥tvtﬁi’ avra\s by Rangiaed optionally

4'
2-
2-

- (2- f ur ydupsthutbd tddiepdikyIMidgroeR' - v )am no}nicotinonitrile -39-

1

furyl)-N-(1-oxidopyrimdin-5-yl)-4,5"-bipyrimdin-2'-am ne
furyl)-N-[2-(nethylthio)pyrimdin- 4 yI] 4,5 -bi pyrimdin-2'-am ne
( berzy 8xA Fqpyrduai ac@rging tadctaih 2-2fvinerdin R465‘e5¢11t@ym HndUlBIURY pariniicie-
4' - (2-furyj. Dl oft ursub Dt BB ol AA- 42§rl gydugam no}pyridin-2(1 H)-one 5
2-fury))-N1, 6-naphthyridin-8- bi pyrim din-2'-am ne
2-furyl) - N-|soqw nol i n-4-yl -4, 5 -bi pyrimdin-2'-am ne
2-f
3-

1~ 1

uryl yi4M Cmﬁ;:ﬁmhﬂ Becbrdthg b, &y -ohé pytht ﬁiedédﬂng?biai&mmrein R' represents a

furyl)- N-D -2' -an.n ,
3-furyl)- ,@j rﬁcge d%r%” Urlls-ugs’t%&e(gl ranr%"ﬂ] g s n?%nlé‘fﬁ?‘??eth'fﬁ'z'y' R?
rimdln-5- rypres}érﬂs( an :urmueqstylhtyd nyraﬁadlwp»ypn an uhspbRtuterhpymigazin-4-yl and

1- oxi dopyri i Bur d
S pyr i dazi n a1 oy PEIEeeY R e BE cher(ng P BN b flpfend T Adacine

4-(2-furyl)-5- 'Wf‘iﬂafﬁ?’ ﬁu’ﬂo'w Wﬁ&hﬁ"?ﬁed?w P?J”?/'P ﬁﬁhoﬂﬁrﬁ“z‘)fg}ﬁfh@tioﬂ%‘yla A
process for pl’soﬁhlmté’tgby&a ewmmm%e@fctefd@rromxh@g&oua@oma‘nh@edhaimsgear&yorme of
clains 1 to erel a, c9 R2 are as

her ei nbef or e c‘fgr?'lgnecﬁ brangheq 38@%”’(/\?@#”5&%60&%@5@ %}%0 ?Bﬁ'ﬁlog%r(af'&]ef where R3
i s as hetei nb@bmr@iiﬂsfhsmeteddmr)eikoms straibid e hranpinesf aptiatdily sbivsimtetdowérodi ne or

chlorine ::t TNHR02RPE%no groups.
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15. A compound according to claim 1 which is one of;
o 4-2-fury)-N-pyridin-3-yl-4,5'-bipyrimidin-2"-amine
20 o 4-{2-furyl)-N-(B-methoxypyridin-3-yl)-4,5'-bipyrimidin-2'-amine
o 4'-(2-furyl)-N-pyridin-2-y}-4,5'-bipyrimidin-2'-amine
s N-(8-fluoropyridin-3-yN-4'-(2-furyl)-4,5'-bipyrimidin-2'-amine
o 4'-(2-furyl)-N-(4-methylpyridin-3-yl}-4,5'-bipyrimidin-2'-amine
s N-pyridin-3-yl-4'-thien-2-yl-4 5'-bipyrimidin-2-amine
25 o 4'-(3-fluorophenyl}-N-pyridin-3-yl-4,5-bipyrimidin-2'-amine
o 4'-(3-fluorophenyl}-N-(G-methoxypyridin-3-y1)-4,5'-bipyrimidin-2'-amine
e 4-(2-furyl)-N-{6-methoxypyridin-3-yi)-2-(methylthio)-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 o 4'-(2-furyl)-N-(1-oxidopyridin-3-y)-4,5-bipyrimidin-2'-amine
o A-(2-furyl)-N-pyrimidin-5-yl-4 5-bipyrimidin-2'-amine
o 4-(2-furyl}-N-(5-methoxypyridin-3-yb)-4,5"-bipyrimidin-2'-amine
e 4-(2-fury)-N-(6-methylpyridin-3-y1)-4,5"-bipyrimidin-2'-amine
e 4'-(2-furyl}-N-pyrazin-2-yl-4,5-bipyrimidin-2-amine
35 o 5-{[4'-(2-furyl)-4,5-bipyrimidin-2'-ylJamino}nicotinonitrile



(rxXy (rrr) 17. A conpound according to any one of clains 1 to 15 for use
in the treatnent of a pathol ogical condition or disease susceptible to
anel i oration by antagoni smof the 25 adenosine A28 receptor. 18. A
pharmaceutical conposition conprising a conpound as defined in any one of
claims 1 to 15 in adm xture with a pharmaceutically acceptable diluent or
carrier. 30 19. Use of a conpound as defined in any one of clains 1 to 15
in the manufacture of a nedicanent for _fhe treatnent of a pathol ogi cal

condition or disease susceptible of béi® g inpr oved by ant agoni sm of the

Al a adenosine re 40-. 20. I aim 19, wherein the
pat hol ogi cal con‘g?ﬁu&ﬂ) 'gr“ 8?"3%%’351%5 ga%ng'py E:Zﬁsg'g‘nst riction, allergic
di seases, hyper t&+izfuoy)-Nd2 heetbﬁtttloamlmucm -4y 8 - blmsnmm:n -4-apniney, rmnyocar di al
ischem a, reti no,gibt_g%hz CQ{X}PS nggﬁ@‘r.pé B gﬁ% ddiact disorders,

r et g

cell prollferatlo 117 T or aut oi mmune
di seases. 5 22. A{feRfiow)- #ér—blpw@a@mﬁgyllarrwwedm Qé‘ffff)mr@t ed with a

pat hol ogiscal Qor}ﬂl(ﬁ hfsm)a I @héﬁ%’ﬁd‘”%%%p‘gm}? nfaihQ.8BkLI oration by

ant agoni Sm of "th ehosi ne rece conprises adninistering to
sai d subject an "91(3 -BExt-AYds g et 4-gid. 3 %Wﬁ@mﬁ aginedefined in any one of

claims 1 to 13. 4022 Aq%ﬁh@ﬁ—yﬁ@@%‘ﬂhﬂﬁinﬁ@ #tidd M 21, wherein the
pat hol ogi cal condltlon or disease Is t hma, bronchoconstriction, allergic

di seases, hypdr tewsfieR) Ve idp-gks ér%@[”ﬁ"dm PeB®P® usi on i nj ury, nyocar di al
i schem a, reti.nopad- hLny N@Wnﬂﬂﬁ%ylm bmﬁ,@mzuaﬁﬁ,{d nal tract disorders,
cel l proI i feratl on disord ﬂ q Eg 3 and/ or autoi nmune 15
di sease N-pyrimidin-5- yI 4 [2-thienyl)- b;pyrlmldm Lamine

¢ N-{1-oxidopyridin-3-yD-4'-(2-thienyl}-4,5"-bipyrimidin-2'-amine

¢ S.pyridazin-4-yl-N-pyridin-3-yl-4-(2-thienyl}pyrimidin-2-amine

e 4-(2-furyh-5-pyridazin-4-yl-N-pyrimidin-5-ylpyrimidin-2-amine.

15 16, A process for producing a compound of formula | as defined in any one of claims 1 to
15, wherein a compound of formuta {IX) where R" and R? are as hereinbefore defined
is coupled with a compound of formula (Il) where R® is as hereinbefore defined and X

is halogen, preferably bromine, iodine or chicrine

RL__Ny__NH,
b
Rz =N R3/X

20
(1X) (o
17. A compound according to any one of claims 1 to 15 for use in the treatment of a
pathological condition or disease susceptible to amelioration by antagonism of the
25 adenosine Ay receptor.

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

1 to 15 in admixture with 2 pharmaceutically acceptable diluent or carrier.

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 susceptible of
being improved by antagonism of the A, adenosine receptor.
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15

20.

21

22.

~ 40 -

Use according to claim 19, wherein the pathological condition or disease is asthma,
bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion
injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders,
cell proliferation disorders, diabetes mellitus, and/or auteimmune diseases.

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

in any one of claims 1 to 15.

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

diseases.



