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WO 2005/ 100353 PCT/ EP2005/ 003818 NEW PYRI DI NE

DERI VATI VES The present invention relates to new
wanv@goedsst s of t he A2B adenosi ne receptor. Thee®/EP2005/003818

conmpounds are useful in the treatnent, prevention or

suppression of dis dlsorders known to be

susceptible to i nﬂﬁg\ﬁleﬁr%ﬁp%ﬂg Doﬁﬁlg Oh{E of the A2B

adenosi ne receptor, such as asthna al lergic

di seases, inflammation, atherosclerosis, %‘%/%'ert ensi on

The,prepeninvestion alptep topeW antagprists of theshs agputsineiesepion These

corﬁbcﬁ}hesgréusé#ula@me%dmbhﬂ biéSerRitih oraUbereasbnBf dlssRas and
Adenosij ne regul at es several physiol ogi cal functions

dls?rﬁﬁﬁd@ﬁwﬁﬁe OFfSUECRRIPIE tRmi P&?féentrbé@é}BQQPﬂ§m Qihe Rzmadenosine

rec@@tﬁb%ﬁéh 88 abmCaldrgicRiisdassy! mﬂaﬁmﬁaﬁ@ﬂpétﬁéro%aaﬂolsw hﬁié‘r'ténsnon
di sti nct aden03| ne recep tors have been identified

gaséqogg%ﬁtmaletaﬁctAlsord&za\cel&z@"f&fﬁilomlsomrs@@e&%%@ Gend

autbBfiBiOdissdgesype (see Feoktistov, 1., Biaggioni, I.
Phar macol . Rev. - 15 1997, 49, 381-402) has been
identified in a variety of human and nurine tissues

Adé‘%ldesregulﬁfé@s\é%lral ﬁhyfsrb%gﬁcﬁgfdﬂnéﬁdr@ﬂh%gfﬂlQ?édr'ﬁ@éelltnﬁ’é]ﬁbrane
smoot h_fruscl e growt h b@ﬁ&%?ro enesi s | ucose

recgpt@emmhicararemﬁmerﬁe qlww%@ce@*@&fa@iﬂwoEOthétmct
adé%%ine‘?@éépt&@ g\%@é‘ Bleé“ Id@ﬂtlflehrénﬂ'c%ysi‘ﬁédtﬂ,eA hysl sHom). cal
fects medi ated by adenosine receptor activation,
several A2B 20 receptor antagoni sts have been

Thé R?Bheélfelnkﬂsﬁé %e%&ﬁ@uf)@be tdee Ftebﬁ@sttcf(ﬁ nt Bféggf%?y EHdrPBcAf Rev.

bronchoconstriction, g I Seases,
K

19%y ﬁ@r%f’énéf??dr‘i‘aséi’leﬁ@ﬂ%\tﬂ'eé’rlbﬂ\@”e*ryé}ﬁ masiahf murwpmsyues and is
invEVEE A tHE Pdgul ORI Bsculd tdrid0 BRAbBM midH é @%WFH 'aﬁ iogenesis, hepatic
gastrointestinal tract disorders, cell eration
glughseepiaductiandpayvel Maysmess iniegtinpk sgeretigaear a@)@&ﬂﬁ?@r anulation.
W03/ 063800, W03/042214, WO 03/035639, W02/ 42298,
EP 1283056, WO 01/16134, WD 25 01 /02400, W01l /60350
In\dew w3he Phyggogical effastsmadaien ¥ rdeaeriae fasaptoc astivatien, several Ag
| |
e o K R eg O b SRS psvefilon of
asthmat renehasansiationy ﬁll%f@lé\ﬁ@ﬁ‘:?ﬁeﬁﬂ hypertemsion, atbposelseosis, aperfusion
injuf #‘rrb}bgérogﬁhsgﬁ%h df?%ﬁog g iRfi&aRafor, @‘é@l%lht@@tu%r | faltQisorders, cell

ari ng sal d
prophmtmms@aandigh@@ww oelitusohee fosiexgma \WP0B(063600,

WG 212fmﬁg35§%‘§99\k5632?422‘9§ew%98§6%é 0fo B9ABPENdGO! N

e manuf act ur canmeht for t treat nent of
01/p24 05 MéQP aP3HLAIdIVE @ME3367. di seases susceptible to
i mprovenent by 35 antagoni sm of the A2B adenosi ne
receptor ; and nethods of treatnent of pathol ogi cal WO
It ha9 BBW 1ees f3nddalRRMRISIYD0BE tgrivatives arednaviebprdenirantagonists of the

Agatd%]o%ﬁgggé 5 eg@z I@hg %ﬁ tﬂe?ef@rréaéé l9sre"atiriw tHe tpé/atﬂgﬁtacg%%\fémi% of these

diseases.

Further objectives of the present invention are to provide a method for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said
compounds; the use of the compounds in the manufacture of a medicament for the
treatment of pathological conditions or diseases susceptible to improvement by

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



receptor conprising the adm nistration of the
conpounds of the invention to a subject in need of
wonremsiwesss. 5 Thus, the present invention is dpcewrews/03s1s
to the use of new pyridine dgrivatives of fornula (1)
BRANN H wherein: A represents an optionally _
conglifioss ot diseapessHaespiibiedo amelienajiery by artagenismef the Az adenosine
[ e o r A . .
e B o P En oG 8o 3 subjectn
negeafdiegty@nti c group, and either a) Rl represents a
hydr ogen atom and R2 represents a group selected from
-NH2 and optionally substituted al kynyl groups or 15
5 Thus) iegpresent inventianais cherieg foihs Use ohApwRYIRInG deriatiueekformula ()
forma noiety selected fromthe noieties of formnul ae V
(rta), (Itb), (llc), (lid) and (Ile): Ro Ra N N~ N
\Ra NORaN NN NNN gRHHHH (lIla) (Ilb)
(lic) (lid) (lle) erenf: Ra is selected from
hydrogen atons, hal ogen gtons gnd groups sel ected from
20 optionally subgtttug , optionally
substituted cycl oal kyl, optfonal |y substituted aryl,
optionally substituted heteroaryl, -OR3, -SR3, -COOR
whegrein: CONR3R4, - NR3R4, -NR3COR4 and -CN groups wherein

d i X . h
i e e e
10 B repressnte dn opiienatly duksjisriecimonscyglicinitiparpeordainegthetieroeystie group,
an(pglg{'eq)_nal |y substituted 25 alkyl, optionally
Su

stituted cycl oal kyl, opti oznal |y substituted aryl
adROpreseald § hydrapen atout adl Rienepresantsla grpumipelectpgdfrom —NH,

200 %ﬁé -“%% 381L8ps -3 i n the manufacture
of glz'orlrg |C§I‘I£§1§gsﬁgr %(é%t%a fent of a pat hol ogi cal
or condi tion or
15 b) - R% R'and the -NH- group to which R’ is attached form a moiety selected from the
moieties of formulae (lla), (Ilb), (lic), (lld) and (lle):

. y /R R®

- — —N

e TN e e T

N ™N Y ~N ~N
H H H H H
(I1a) (I1b) (Hc) (d) (lle)

wherein: "

R?is selected from hydrogen atoms, halogen atoms and groups selected from
20 optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted heteroaryl, -OR?, -SR?, -COOR?, -CONR’R*, -NR°R*, -NR’COR"*
and -CN groups wherein R® and R* are independently selected from hydrogen atoms
and lower alkyl or cycloalkyl groups.
R°is selected from hydrogen atoms and groups selected from optionally substituted
25 alkyl, optionally substituted cycloalkyl, optionally substituted aryl and optionally
substituted heteroary! groups,
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di sease susceptible to inprovenent by antagoni sm of
t he A2B adenosine receptor. |In addition the conpounds
wohodsaweasba (1) B R2 A N. N 5 H wherein APCI/EP2005/003818
repr esents an optionally sub351 i tuted nonocyclic or
g}olgcycl aryé or heteroar group, B represents an
W&P%‘?%%B 3 Megtcamenbivn éfan“thofég@Fh%Qﬂﬁ Fendifipn or
Bl@é@sre%@épbﬂble {BhRERVBREnEh) Afagdrtm Rlthe@Rf 88&Yshedeceptor.
hydrogen atom and R2 represents a group selected from
-NH2 and optionally substituted al kynyl groups or (Db)

In a%tnoﬁhe&ﬁ%dohﬁdsé‘ﬁom&il@? to 10 which Rl is attached
forma noiety selected fromthe nnieties of fornul ae

(1ta), (I1b), (Ilc) anB(lJ fiR¥réin R a and Rb are
as herei nabove defi ned, and the invention is
also directed to these cg . . As used herein the
ternms al kyl or | ower aIA : Roptlonally

substi t ut ed, Ilnear or 15 branchétl hydr ocar bon

radi cal s haV|n preferably 1 to 6 and nore
whefpia AdPRISSENE aP&PHO”%'é(rSHBﬁ"“ﬁﬁ% ﬁ%onowcél? &r PRYcKslinany| erdipteyoaryl

gromﬂf‘ Btr’éﬁreéélkﬁé|an9fp9éhﬁ’éily%ﬁ§stfﬁ§tla@ Qﬁfhoé\}cﬂgﬁlt@ﬁgnjw%ﬁﬁﬁg heterocyclic

es include nethyl,
aroth LT (3 ML R PSTEE & PHOgEn IR 84 K- [RReAenISa amgp selected
fron’PENH%;bnd éptfﬂﬂbﬂWéLmﬁlwlted afﬂikyﬂ?l d‘r}éh@éiéry Sb) RZSRP&RY the —NH- group to

i met
whigf) ﬁe@@;ﬁ?ﬁ? 9rm annwé%ﬁplec%%dé E’f@uﬁ%ﬂeszofé@nawanm&l@) (Ilb), (lic)
andJ(H%) v@’deﬁ‘&hW'éﬁHtW'are hs Pefinmbly H@ﬂHeH' are new and the invention is also
di net hyl butyl, 2, 2-di et hyl butyl,
d'rGQtegi‘ch?é?ﬁ9'I”69‘€'§ﬂs 2- et hyl pentyl, ~ 3-met hyl pentyl and
i so-hexyl radicals. 25 As used herein the term al kynyl
enbraces optionally substituted, Iinear or branched

As L#S&dm@éﬁ'@th%@imfgaltylt% lqyver gitert IPlIBESS Optiopally substitisde inear or
brarﬂfh@él ﬁ?&%lcé(rbgn ?é&léa@ ﬁé\ﬁﬁljﬂ & 8”Bieﬁé*§bﬁh1 toc@ Bh@iford pferdbly 1 to 4

preferably bond. The al kyny roups are
cartmneaft@mﬂ?rﬁfeuﬁg @ﬂgﬁtmeatw toe alkylgyebipg @ﬁe lagienzégragamd hydroxy
gro@soNs. 30 Exanpl es include ethynyl, propyn-1-yi,
propyn-2-yl, butyn-1-yl, butyn-2- yI, butyn-3-yi and
1- net hyl - propyn- 2-yl . WD 2005/ 100353 PCT/ EP2005/ 003818
Exa IASn&ISEInBEH F"e’fhyl tmﬁrob)ﬂrlfﬂr&yﬁl@@utbly kf@ﬂfﬁ’tﬂ/%ﬁsteﬂ-butsyl n-

t ur at ed car ¢l'ic radi ca ess” otherw

pen%écmﬁiha@utyé 2cry@ &’Mwllsqpﬁﬂﬁybéreth”p@HI 1.y -dimeisyiprapyi, 3,2-
t I 710 I
dnméﬁﬁglﬁ ogﬁr *H%x?i @'&hgéﬁﬂ@laﬁﬁlbhfgﬁ g)‘jﬁﬁ @) o CII gﬁ dlm?]hylbutyl
1 SR, &9 DE I 2 Sunetrn o bsiann - metnyipentyl anc
s, e substituents may be the sane or

,ch%ﬂdd fnt th bstit t be th

erent. Preferred substiuents on the cycl oal kyl

groups are hal ogen atons and hydroxy

As used herein the term alkynyl embraces optionally substituted, linear or branched
radicals having 2 to 8, preferably 2 to 6 and more preferably 2 to 4 carbon atoms which
contain 1 or 2, preferably 1 triple bond. The alkynyl groups are preferably unsubstituted or
substituted by halogen atoms.

Examples include ethynyl, propyn-1-yl, propyn-2-yl, butyn-1-yl, butyn-2-yl, butyn-3-yt and
1-methyl-propyn-2-yl.
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groups. As used herein, unless otherw se provided, the
termaryl radical enbraces typically a C5- 10 Cl4
woumsayedss c or pol ycyclic aryl radical such aspPpnarios/003818
or naphthyl, anthranyl or phenanthryl. Optionally
substituted phenyl is preferred. Wen an aryl radical

As ¢sadrhesginpthgtermeifcioatiiybembragem safuratgrcasbenyclia iagivels angy unless
[
o R oEATE, o il Pl ot 9101 BB Ot
selected fromOR3, -SR3, -R3, and - NHR3. Hal ogen
Exa%ﬁ?é@mélﬁ@e BASSArepI aéﬂcbé&ﬂ@ﬁc?iBﬁé}'ﬂyl 13 chRes? 8Hd laﬁfrlgr\(ﬁhyl When

| ess- ot herw se rm-het eroary

a Cl@lﬁﬁ”%(b@@'qai/fé@r@% E;Qr meressulsgtuents, therybstidents n”@yéaesth% AeMe or
AMESAPEITLAGs s8R N% GELBIPHAIRS ks e g o
grodpfd N. A heteroaryl radical may be a single ring or

two or nore fused rings wherein at |east one ring

contains a heteroatom .20 Exanples of nonocyclic
As hﬁdémgnymnlemtb%wsa Rieviderd ths/termyaryl radieal embyaces typically a Cs-
C”SMX({anI?o éi'ib’rbY[ooly%)WE bﬂ@’i’do{l}tﬁl sauzégl%syéh ﬂl 2 d'agﬁtﬂp Fnthranyl or
phepﬁnﬂgmﬂ Opbgmqﬂ&s |sybst|tut99 ph@ny,hw pref@rrpdz #Yhen an aryl radical carries 2 or
moﬂe@u@@ﬁtpéﬁtg' ¥ |sul§é3ﬂjefﬁ¥ ﬁ‘\ég‘o?é knd ?éjh@@l diffe { 'P‘fjé%rred sul?stluents on

, pyridazi rem rad

the gryr @%arﬁétabg@s ajyres aad a@ués éaleyted fram—aﬂ &Ry iR¥samd —
NHR?. ng%nﬁt@?@awﬁém&naqme% gtituents may be the

sane ofr eren Pret’erred substiuents on the
heteroaryl radi cal s are hal ogen atons and groups

As éaéo%‘etr&ﬂ ﬁlQéE* StRSwiseS5R vndeﬁhe &7 rie | ra8i cﬁ%rﬁ'ﬁ%gﬁ typically

erein, e term heterocyclyc group e aces typica
a Sdp 1Hemrmmf@mamg systgm Cﬁ@ﬁ”%ﬂﬂ@)ﬁ’dﬁﬁﬁ ong hetarearenhatie ring and
[ u
conge?ﬁi@é H{&%%Et‘oé@r e@} g| ca &n d r§3and ﬁ &hef%?o%%l“:r‘adl@al may be

a sipglarfipper two or mgrebfwsad amg&w@r@laraédmsmrmmg cqntainea Ableyoatom.
1 or 2, of the carbon atons are replaced by a
het eroatom sel ected fromN, 0 and S. Non-saturated
Exaenles efgpengayclicstiterabry! eadisalsringleds putidylApyrazisylo pyrarhidinyl,
pyrlﬁlﬁﬂhgaﬂ ﬁ)’faé&aﬁﬁ\gt@l f’géa;%oﬂg rl]@lc{a.'z&g g{) anz%y) tr‘ﬂédlgﬁg)?,e{hgéggg pyrrolyl,
pyrmytwwpwoms@az@@ny@zomamm&cals 5PYAfeyh thienyl, furyl, pyridazinyl

an%ﬁgﬂ@& %ﬁl:aléapé &%l’en‘éﬂ”' es 2 or nore substituents,

uents be the same or different.
Exanpl es of rmnocycl i c, nitrogen-containing

WhQﬁ‘a%?egX&M r%dchPéa?ﬁésSz bﬂ% g@ﬁ’tﬁél‘?&" the @uBéﬂ'tnfé{tJ%ay be the

sannermrddiﬁ_f@bm Preﬂanrad: atut;sltluemth pamealzejegolaryl rqdyoaisoarylhalogen atoms and
oo b ok BRI dagiie v pyr szl

As used herein, the term heterocyclyc group embraces typically an heteroaromatic or
non-aromatic, saturated or unsaturated C3-C4, carbocyclic ring , suchasa 5,6 or 7
membered radical, in which one or more, for example 1, 2, 3 or 4 of the carbon atoms,
preferably 1or 2, of the carbon atoms are replaced by a heteroatom selected from N, O
and S. Non-saturated heterocycly! radicals are preferred. A heterocyclic radical may be a

single ring or two or more fused rings wherein at least one ring contains a heteroatom.
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pi perazinyl, norpholinyl, thionorpholinyl, pyrrolyl,
pyrazolinyl, pirazolidinyl, quinuclidinyl, pyrazolyl,

woebwsapasyl , i m dazolidinyl, imdazolyl, and PCT/EP2005/003818
3-aza- tetrahydrofuranyl Pysi-dyl , pyri mdinyl,

irazjin and pyridazinyl are referred radi cal s
Wngeh &3 :

10
gte qarewras cqayTies 4,87 Bare LRphtHeRis the rsuhﬁlilée“ts may be the
sanfEdreliffdrét@nt s, the .substituents may be the sanme or
different. Preferred substiuents on the aryl radicals
are hal ogen atons and group selected from OR3, -SR3,

Exanﬁ?as o’:llmbnowﬂ@ nrh@é%&htﬁhrﬂﬁﬁet@l‘&y@lﬂf ratigHisahélide pyridyl,
erred sone

pyr I Pyfiidi |Pé(?$%§“ﬁ&¥é‘ﬁ:ﬁ§°‘&'rOwelybﬁﬁﬁégﬂnth'ﬁzﬁlyi faiadiazolyl,
pyr@@n@mﬁﬂm}ﬂttﬁuﬁél frﬂﬁd&foh&rhﬁ Wﬁé/z@lw | verRiye py@@rrdypwlrbrmyr

@altuted hese at ons, radi ca

P'p%r' i BPheliny, ﬁ@OWP%E”VédDVESW peragelinyb Pirarlighwt: |qylﬁ%'tﬂimyl

pyr&blyﬁlﬂ&ﬁdzbtyuﬁrﬁﬁiakélrdr ymraaarryrtarmrshxawehg)aroma@yr By@idyl,
subst |t uent mhereby t he

pyrw@rr%gogﬁzmalthﬂsﬁmyl@ae PIREeTEASRHERIS ut ed” at ons,
radi cal s, noieties, chains or cycles are replaced 20
by ch nically wccept abl e at ons,. radical s,
Wh%'%?éﬁ erapyql)g}&l@gal Cg\'ﬁ'@ﬁ 2QREN58 SW'@G”%EY&W%BW%&&@%/ be the

sam@d &%ﬁf&ente@%rmﬁm orTERg PR rad1€al$ afENAbgen atoms and group
di fferent. used herejn,. the term hal ogen at om

Sl RO R SR 8, apf adiHReHalpgRsnatpms e paticHiary Risfaeed.
typically a fluorine, chlorine or brom ne atom nost
preferably chlorlne or fluorine. 25 The term halo

As Gsaheraiosome o the atome. Fagdicels, BoieliRe. Shallsi qr@yclmpresent in the
gendf SRS 3f e TheRBaW arDQBRokAIly sibshiitetd Eni8 eaind tha Bfese

term pharrmaceutically acce tabl e salt enbraces salts
atomyp radigals JRaieHes: shaine ar ey e&(ﬁ?@ r?@@rbthér wrsugsHrted 25 éUbSt'tUted In

anyRR8itidR & Wnk G Imofe afar:eranﬂ@é ¢, zﬁ,l@ &54 l.sarsénruéfhts mreheby the hydrogen

i norgani c acids, for exanple drochloric, 'sul phuric,

atorgs Bewr%tpltee ugs BRSPS, raﬁ%ls JBPisHes chaipe ODPYSSA Feplaced

by d?r'eFrfdaﬂy Q&éﬁtﬁ@ afoh e Pl dicaRC ridfetied, UhafsMRl 8es. 'Wﬁértho or more
fumaric, 5 naleic, malic, mandelic, ascorbic, oxalic,

substituenis grerprgsentt %ﬁqhaqupgtltugg My ke thg@@mie@r different.
nmet hanesul phoni ¢, et hanesul phoni c, benzenesul phoni c or
p-t ol uenesul phoni c aci d. Phar maceuti cal | y acceptabl e
As Wé@@“’hdh% rem balegan; atﬁ@tembrwsghl%laar fluerioe. reminesriggine
atorﬁE‘ prc"éhé‘élﬂbo% thioRR 8t brofir at6dl ﬁbﬂmreferéweﬁér‘rﬁé”ar fluorine.
roxi des and organi ¢ bases, for exanple
Theatﬁrnhéglo wehiep| ugeR 8 aatreiveliasdhel saee aesdyish i ¢ am nes 10
O her preferred salts according to the invention are
guat er nary anmmoni um conpounds wherei n an equi val ent
of an anion (X-) is associated wth the positive
charge of the N atom X- may be an anion of various
m neral acids such as, for exanple, chloride,
brom de, iodide, sulphate, nitrate, phosphate, or an
anion of an organic acid such as, for 15 exanpl e,
acetate, maleate, fumarate, citrate, oxal ate,
succinate, tartrate, nmal ate,
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mandel ate, trifluoroacetate, nethanesul phonate and

p-t ol uenesul phonate. X- is preferably an anion
weebesavesd3f rom chl ori de, bronide, iodide, sulphargp2005/003818

nitrate, acetate, naleate, -6oxal ate, succinate or

trifluoroacetate. MNore prefet;/ably X- is chlorid ‘
As Hpeshintgesin, the AT rRIREBRERUECY AedapiaRie (Al hé‘ﬁ‘QfaéeS 2RltAswith a

phatSRBURENIP| dtceBbRY 88 &R HaSef omrﬁm%at:é&reanmcé@tém@ra\ads include -
basic am nes or imnes present in nol ecul e, usi

“bothy, IRGEGRNIRASHS: JRT RXMRIE Q@j@rﬁfhlow ewéPfeter@ RERBRRAMGS deﬁhogphor'c

hdeoBR:nhnBVﬁYHrbleﬂlcaér%l hites acivheice bRyaRic 8RdL SBAERaPle citric, fumaric,
optionally 25 substituted nnnocycllc si x- menber ed

malgigt MG cimanglisg ARSATPIG oRKAIS: - BuRsiF . rigHaNc atkaRgolc, acetic,

met¥HBuRhEAiE! athanddulpRBhiES %Hnielﬁbsgfﬁ%ﬁlcs%'r eﬁit&ﬂeﬁés%fﬁhomc acid.
optional |y substltutedp opt i onal

~~Pha§ne>%ettﬁt'9ﬁj'tye§fcsmapm %ﬁ%@ééncl%ﬁ P'Bﬁ'ame}a's(a&sstspfﬂumeer potassium) and
 alkal¥hattH AfEtAge. gaaénlc.gm drcm»%rieglunﬁ Wwh&HokiEs @Hd ByJainft BHIBE Sfor example

Still nore preferab IS unsubstituted or
alk%ﬁr’ﬁ%‘?ﬁt%ﬂ'@k&yl\/ﬁrﬂ'ﬁ%ﬁ h@?iﬂ%‘?'@é}ﬂ&e%d from - OR3, - SR3,
-R3 and -NHR3. 30 In another enbodi nent of the
resent invention the group A represents an optionally
Othgrtmgflerrpglsglés prrering toftﬂ? erayort HeSNgierzay apmaniEn spEpPYNds

whérdif afl reaulpanénﬂ & m@a }i588bcted mnba{e' pasited c%.tglé R N

group sel ected from hal'ogen atons and | ower al
atorgr XU pay Pgnen 20i95/0f yeyiess mitsRERSIgDSHb0Ss i examppnclyorlde

brorid! lbdlﬂgrﬁll;ﬂ{a?é HitF 26 éﬁﬂgﬂﬁltm%n@hdﬂ@ alﬁroﬁééﬂ"é acnd such as, for

i nvention th roup resents a py rimd group
exapRle. ppRialgy @@L?a rfl@p?r@%ﬁtt@teanrajm SYHCHERE, tqrfa pibiate,

marflela®s NAUoYSacRIHN GhéRAtestiphbhfte %h@spetehehéé{ﬁﬁﬁdnﬁfé RL Fsrtﬁéferably
R1 re resents a h drogen 5 atomor R2,

an amqm.segch@@bfr@ra GWQI“é‘ﬁ: thomidg @P'td&cﬁé@"ﬁ‘t%’rﬂﬁr%fenﬁﬁeéﬂt? maleate
oxaf(%?é %)G&c%’até BPWIuérréﬁcé@’deeM'o?eSpr‘éferéﬁ KU |21 dridk ChroAfdt,

In still another- enb t he present
trifliyoreaskiateAr MEtheBRPURANEE. an - NH2 group or an

optional Iy substituted al kynyl group. 10 In still

anot her enbodi nent of the present invention Ra is

As usedderainy. amrf&mmd@\ﬁeforrareﬂfmmgth@éﬁs%aw KAsic apineserigines present in
the 9{0%‘&9% uélﬂ%%tdoh{/erﬁmto&ﬁfsn?r%%ﬂt ment of the present

I nvention is selected fromthe group 15 consisting
of | ower al kyl groups and hydrogen atons. Parti cul ar

Prefeﬁ%li\ébﬁi\% bné‘soémﬁé‘F\%nt%fn drb hosB\WPREIP B rEBrresérl&@ lah o%ﬁ@ndlli]‘

manu actpre (0] di canent for the treatnent of
subgtitpigd meAnegydial sikorrmharethhelerogydisding haying Opeiop o pigrogen atoms.

Moujegg?éf@?é%ﬁ'{p@?e é!sdéﬂ’é 2GR SRIRled i ARt aastiifed pyridines,
optionally substltuted pyrimidines, optionally substituted pyridazines and optionally
substituted pyridinones. Still more preferably B is unsubstituted or substituted with one
group selected from —OR?, -SR?, -R?, and ~NHR®,

In another embodiment of the present invention the group A represents an optionally
substituted phenyl, furyl or thienyl group. Preferably the group A is unsubstituted or
substituted with one group selected from halogen atoms and lower alkyl groups.
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20 2-(3-Fl uorophenyl)-3,4'-bipyridine-5, 6-di am ne
5- (3- Fl uor ophenyl ) - 6-pyri di n-4-yl - 3Hi m dazol[ 4, 5- b] pyr
wOd003a100353 PCT/EP2005/003818
5- (3- Fl uor ophenyl ) - 2- met hyl ~%= pyri di n- 4-yl - 3Hi m dazo]
4, 5- b] pyri di ne
In aZsh(Dyrcdre) pragyed Srib@imeutoof thehpregent-idreption thergrauy Brépiesernits a

pyrlﬁ"cé‘i’héf %@ytb%g B ShisRIsents af&‘ﬂ'&”“%-’ yl - 3H i ni dazof 4

, 5-b] pyri di ne 25
In anét%jn%}}%? é;%BB&H%H onFuQ Wesghﬂnven\flon %Hﬁér]R %’egllegéﬁt‘;‘l%%yg o‘ben
atord-of B2 R Lantcoth e Nk [raippy mibétihnR dis attadhe@-folinh g dmajetg Isleieniedérom

theg“{'ﬁ%ﬁg 0?%09%'{1'(% (F?)aagiagﬁ??enyl) 3,4' - bi pyridi n-6-am ne Y

6- ( 3- Fluorophenyl) 5-pyridin-4-yl-1

“In sgtl F%&tﬁ%%%o@nﬁ%}ﬁf Eﬁegﬂ:rggezpt |ereTt|on R? represents an —-NH2 group or an

optibhallyrsabstitafed, allkybylmyoumi n- 3- ami ne 30
N[6-(2-furyl)-5-pyrimdin-4-yl-1
H pyrazol o[ 3, 4-b] pyri di n-3-yl ] acet am de

In sl G2etRer gthedimentraf thedpresehtyhvehtidr BF isysatesteiHranmicher @lg| groups
dgc' b%%%d dri 3Z one

an _y(: - %89? '-3,4' -Dbi pyridine-5,6-di am ne
2-(2-furyl)-3,4"-bipyridine-5, 6-di am ne

in s?%gx%?tbgﬁr %rlgg)og;gmggtéf el &%lsérn'ir%)e%éﬁ A (Ul et i EHedérBﬁb 2

conBistifg bliowk) alkyl gyoupsiasidriydrogkpaidnts. ne- 2, 3- di am ne WO
2005/ 100353 PCT/ EP2005/ 003818 -8
6-Pyridin-4-yi-5-(2-thienyl)-1, 3-di hydro-2H—i m dazol 4,

Parfeliqpydividiual-cdnpoands of the invention for their use in the manufacture of a

meé cBTsS}t;%Bt%e&rga rient o} a pa% oglcafjc':cpnd%lox or%lseagré gl?s%gwble to
lmpﬁo(e%énubyla)wta@emyml dfitted AxpddgheShe rareptazippids:- b] pyri di ne

?5&% Lﬁ%ﬁblgé%g%/r?c}frl]é-gépc}[ér'nmed' n-4-yl-3H1imdazo[ 4, 5-b
5- (&F(uard"pihfewl) B-DyrEih Ay |-36-imidazd{4)5-bipytidiBet | mi dazo[ 4, 5-b] p

5- (%‘%WEC?F’E}?PWHT""%WI’? PGSy B IPIARFAH RS i i dazof

2- Gifcféphippw-l(siﬂmophenyl) B- pyrldln -4-yl- 3H—|m1dazo[4 5-bpyridine

2- E%hy%&;?ﬁarq%éenﬁ) é pyrléJ n-4- ))I 3?[ |R1Yc5azof4rb b]p¥l’l'ld13H- I m dazo[ 4,
5- (@F(L%rdﬁﬂe)’l}ls G@yﬂﬁhlﬂylmf-ﬂﬁﬂhsﬁﬁzblas[c‘[j@cbtp{yﬂdlﬁe b] p;é ridi ng
5- (%-[F ogopg]eéyl pcﬂyhén yi-1 :¥dﬁwyalp)ﬂ%lg]azo[fﬁb]gyn]dm oI [ daz
5-Edhyrgit- ?-@:B-YIbéro%héT’@t ) ByA ipyBidintGraine 4- yI - 1, 3- di hydr o- 2H |

6- (?FdL%)Zrcp nyi} gﬁ%glplw&%ﬁpﬂrg}qu -b]pyridine
Q*F@M)ag-gﬂ/%@m@ ?I]-ﬂ-Y-by@lzble[S 4-b]pyridin-3-amine

N-| BsflgrgliérQy[ng‘uqin-gp%gQ%—/—wr%lo[?ﬁb]pyndlry é I}acetamlde

5- (@F@P midd=4-yL yta)m@dﬂymmwlano[%yb]pwndm -2-one
yrazo

2- (%-ﬂa@mﬂh? ﬁr&'%'d{'@ %) MWP? hi o) pyrimidin-4-yl]-1

2-( tkﬂmg!}@wibq{yamﬂeis @Nlélrﬁlhéﬁ 3-am ne 15 |

6- (21uryﬁ)-'§y[,2,~( eH"lygﬁle}pé(rlmlclm -4- yl]gyrldlr’le 2% J"é’n‘%';%g 3H pyrazol o[ 3
Q“fLGr%-fSUﬂSWin')ldlﬁ 4Lﬁ?)(ri@!ﬁiet12/31dl’dnﬂh@yfl mdin-4-yl]-1

pyrazol o[ 3, 4 yridi ne



6-(2-furyl)-5-(2-methoxypyrimdin-4-yl)-1
H pyrazol o[ 3, 4- b] pyri di ne

wokeoscoadss opyl - 4-[6- (2-furyl)-1 PCT/EP2005/003818

H- pyr azol o[ 3, 4- b] pyri di n-5-48] pyri m di n-2- am ne

4-16-(2-1 [)-1
6-PHO§[ﬁy'4*g!k54(~gEc%e%M)b],@Whyd'rq»les-iryId]azdin,isgnjpyr@nrylz@pei ni di n- 2-
e i st hsfnie 1113

5-(26fu(yD-G-pyrirhidlineA-yI23H-fnoig azgdb &ypispridime di n- 4-yl ) - 1

SRy ARy Rmiezols Sypwitine, (., )1

5-(2Hr yryly-dnastbyI3B- nyrtdjrpy-ryl diH+imidazo[4,5-b]pyridine
2-C To%?op&%-’(ﬁ%mglj\ﬁ GEC]%HM’ J1-4§/1-§Wnlnf8a%[ﬂ g b]ﬂ/rl&‘ne

2- ch{pﬁopﬂﬁf(affyrry)) BpyriRlin-Awt- B]IyHlmidang[ﬁﬁFb]nymﬂme 4-yl]-1
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5- (2Hup'j/)F61Weamf[t}$gltdmct)g>ypymdldr4ale3IﬂHrm1dezo[4 5- b]pyndme
5- (2& é@r{a Jn%ﬁ{gfgfbiﬂﬁc} n- 5 yP)f 3I cm'l)%'r@ Zﬁ-l%kd'a%om,5-b]pyridin-2-one
6-(26fu(yD-F-pyrinhidlinesA-plytHi m_/ra!znlowzyb}pyrldme
- | I . e
B B S RO Py sl By n- -y -1
3-ethoxyy 8« Dfupy 25-3ybinjlim-dgil-n- pyraz_olo_[3,4-b]pyridine
6-(2&ué€)?$—t%[%+%ﬁ)§t:hgﬁt}§& lglgnégylujlmpg}agéléﬂi-bfpyridin-3-amine
6-(26fu(y5—53pyrhnidib—4-ull=y29d+®dprh3mp§omﬁelpLB{,4—b1pt§t'ridian—me 1
r . Jodi -
o R S bR myrmealof 4 BydP Ry g - 214 1 m
6-(Zfdad)d[-&-mﬁtﬂmkm:rﬁnﬂdin-@ylbﬁé—p_yrazolo[SA—b]pyridine
N-c&l{]@é@%}’[g%@?@%E@ﬁ%ﬁ[%ﬂtﬂ;ﬁyﬁgin-5-yl]pyrimidin-z-amine
4-[6N2ffery () 2-H-pyrakglo[S:4apynidinHs ryd]N- ysbpribpylpyrlmldm-z-amine
razol ol 3 m de 35 WO
5 (%ﬁéfy%% ﬁ&%@'@fﬁt@g%él% %%%u%ds of gener al
6-(2Z-faryhes-E2-is bpropoxy py rimjulin-gy) tilHapyratude{8, adbipyridime A, B, Ra,
d re. er el efin ei.ther: 5
52y e R B G0 S S o AP B S
6- (2-1NI-y2) N-ggobutyl-5gquyrimitin-4 1 pgrazbie[3, Mijpygdiotgamire whi ch
epresent i,et .
- - PR S b e B2 BB PLE S el S Pacptamice
6- 33Wd$m1eh§tl) -Sqdyeimidinlepil-d Hemlrazold[ 3, gy ridin-3-hAMina0
6-@@1%%;{:3%%@?.%@@%@%?‘Pﬁ@o&?asz%?op aboyrdine e 1 11+ H N
6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine
2-(3-fluorophenyl)-6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine
6-(2-furyl)-2-phenyl-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine
6-(5-bromo-2-furyl)-3-chloro-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridine
5-(5-Bromo-2-furyl)-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine
N-{6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-yljacetamide
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Br NNH2 Br NNH2 A N2 ANNHZ Br . NNH (I11) (1V)
(V) Q(I11) (XXI1) BN ANNH (VI) NN ~gNHZ A N

wWol2605N02 (1b) MH B N B N~Rs B | N>-Re A NPSHE®P20(45/003818

i ANNHR2 ANHjCO (XXI) {9a) Ro B N>=O A NH
(1c2) 5 Compounds of general fornula (I1f) are prepared
in several steps starting wWth the halogenation of

hal.o r|d| der i ent .
- corded g Y bt Teja  E ot Bhatlshlab eiE el A RN B R Y o R are
as sotinardve detindd asd Eilth%rand at tenperat ur es ranging from

OC to 100C, to yield 5, 6-di hal o-2-am nopyri di nes (not
shown). These products are in turn nitrated in a two
st ep' pprsests a wydoégénr@omiahd & irepresdntd Be-Niyignoupgooup in -

re, qof huric apd. ni c,ac
£ eraRael e 2Ngessbe fufiof R oS R oxst & fasieth gelgoted
sul fedmi(lis, (#B) &hdp(iepot ed rearrangement of the nitro
group to produce conpounds of fornmula (1V).
Regi osel ecti ve Suzuki-type coupling of (I1V) with a

maPBé Frap@re@it:fbnbvﬂhg B SRtHetic SeHanvaddpicted Hfigusé Mg a

pal | adi um cat al yst such as

tetraki s(tri phenyl phosphi ne) pal | adi un{0) or [1,1'-

bi s(di phenyl phosphi no) ferrocene]

pal | adi un(I1)di chl ori de dichl oronet hane conpl ex (1:1)

i n'solvents such as toluene or dioxane in the presence
of an aqueous solution of a base WO 2005/100353 - 11
PCT/ EP2005/ 003818



5

10

15

such as sodi um or caesium carbonate and at a

tenperature between 25 C and 110 C provi des conpounds
wohoganessal forrmula (V). Conpounds of general POTHRR@®S/003818

(XXI'l'l) are prepared from edopounds of general fornula

5 (XXI'l') using the general Suzuki coupling procedure

descri bed above. Brom natAIGWRES1 ng simlar conditions

as used in the preparation of (1V) provides conmpounds

of general formula (V). A further Suzuki-type

~coupling using (V) with a correspondi ng bogonic acid ?

pbor onats da@r i vatst ggr the s a{cpl Vo
r gcedures flor _|Pd—cataty Ied reacti-ens |deslcr i bed—abg@l
B pNovNdes tBHe - aMi,Nno- 3- [ CROPW,iI di nes )NH Reduc#i orl¥

qQfy t he nltro(,group usi ng spandard hydrogenation a

conditions in the presence of hydrogen & usi ng (XXt
pal | adi um on carbon as a l:at al yst provides the
di am no derivatives (If5 Yteat ment of compounds of -

formula (If) with acylat gfnts such as anhydri des,
acid chlorides or acyI ar ponattes in a polar organic
sol vent such as THE and i 't he presence of a
conveni ent organi c base (shch as triethylamne) or

I nor gani c égf% fNeIds c unes of formula (XXI)

whi ch can bg ¢ nvsrbed—1nto he conmpounds of fornul a
(la) by acad @ of exa eh,i c acid) or base (for
exanpl e sodlgg1hydroxide)(gatalyzed cyclization at 20

t enperatures rangi ng from 70 o 200 C
Al ternatively, dianho derigative £J £)_chn be
cyclized to the i daz ' i@es(lm ting in
neat tria | 'F‘Tnh%est em Sarke ac )iag@sol ution
of the or ter deriv 7esN and at gt enmperature

between 70 '€ alfi 200 c. 25 ofol l owi ng other synthetic

pat hways, tf&at nent of (If) with car bojlyl ating agents
such as carbonyl di i m dazole in polar prt Ptic solvents
such as di net hyl f or mam de and heat i ny
bet ween 50 C and 200 C provides th .
compounds (Ic). 30 Treatment of (I el t Hér with
organic nitrites such as 3-methylbutyl ‘fitrite in
orgam c solvents such as dioxane at tenperatures

angi ng from 25C to 110C or with inorganic  nitri
Corge%tmd&sofgemrahﬂow pilflarg errﬂafﬁc{J'P S8Vl ShpR:stading %26‘? c

hal@§dr@tibr e6- QQOFgIdMFIVEf %I (I8 Sisthl feddentsZdich as bromine or N-
erivatives ( WO 2005/ 10 35% PﬁC,'r/CEﬁZOOS/ 003818

halosppcipfshige Hh%%aroﬁpr@té?n;&”&ﬁ St EMRefAYTER £aaipg from

o°cd llaol%@°®h8 YRI5 &dltﬁlﬁa%nﬁw@pyﬂﬂmeﬁ&ot Bﬁé\/@rh)mﬂ rd@udt@ ae in turn

and either: R1 represents a drogen atom g

nitraieg g dMe SteRPreRnss mYaMn,g fmi@n 1 Hiecaminp @mﬂn n asﬂ'é%% Bf

sul®uric and nitric acid in a temperature range between —10 °C and 0 °C followed by a
sulphuric acid promoted rearrangement of the nitro group to produce compounds of
formula (1V).

Regioselective Suzuki-type coupling of (IV) with a boronic acid or boronate derivative
using a palladium catalyst such as tetrakis(triphenylphosphine)palladium(0) or [1,1'"-
bis(o[iphenylphosphino)ferrocene] palladiuh(ll)dichloride dichloromethane complex (1:1)
in solvents such as toluene or dioxane in the presence of an aqueous solution of a base
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R2, Rl and the =NH group to which R is'attached
represent a conpound of fornula (lid) nay be prepared
woéabdsawiasg t he synthetic schﬁlrre depi cted i n fi garEP2005/003818
1OFIGUREZBr Br B n Br ANNH2ANNH2 (VII)

Br BB Br

1 NH2
such ?%§°c‘?ctrr§1)0r egsswrm@afh?@a@@r?ﬁaj ﬁd@“ﬁ?rétlﬁ? éa%ofe@a 215r°§rﬁnd 110°C
provideB-cdhipaLIAg b ypkfdl tirmem (VY1 1) by sequential Suzuki

type couplings using the correspondlng bor oni ¢ aci ds
or boronates of A and B and using a palladium

Confp%bﬁdié’@ﬁge‘héﬁd! f&ﬁu‘@@(‘)@mléﬁé bfepBRRITYINR BOHPAIRR)of general formula

al [ adi um
(Xx'ﬁ)) using the aﬁwrah%%ﬁﬂ ?Rm"ée Procesies gasgrivar @keye- BipminREen Esing
sxm.@r Gbmi&\%%‘ﬂsaaf}ﬁth@ aeemoﬁnlofm/ b%vﬂe@%@hﬁoﬁ%é’&@eﬁeral
ch as toluene or dioxane in e presence of
fOl’mél dus solution of a 20 base such as sodi um or
caeS| um car bonate and at a tenperature ranging from 25

to, 110 Ctoqul ve the am nopyridines of fornula
A futth%SuzrtGrtvao N® geing ()oKt A FergesPergBa beronii Adid erbasprate

denwtwéwh@érqﬁél 62nBArd f6cddirdaabapd aaégtzé@re%ehame%cﬁwla&%e
and at te erat ures rang |na rom?O

prOVf%ﬂ%%@ﬂb@O a r@mpdg%ﬂ% (). Reg @atﬂﬁﬁh%@tro .sr%uq l&é’@ stardard
hydrab&yath cgﬁcﬂltlé(@élh\ﬂ@espr@héﬁoe OTYI?dir%QérI\ ¥nPOSAY ﬁéf‘a\or lﬁn on carbon as a

coupling takes place in the " 25 presence” of
Catayﬁk@fﬁylpeﬂﬁ}ei4}@min9,§ieavatp(§s (- a sol vent that |s |nert to
the reaction conditions such as THF, using an organic
base, preferably triethylamne, and catal%tlc _ _
Treaimgni 9f cr@powRds0f fergpifin) with acylaing agents Suchaspahygides, acid
chiohi@sh &@c%@E%ﬁa@@'lrﬁ 8 bléﬂb%;%ﬁi‘c‘é@tvbmesdcﬁ Y HSaMEn the presence of
2005/ 100353 -13- P
a COpYRNF PEIAN] base Rty aiHebRMNGS) painosganimpase yglds quyepounds of
forn"ﬁ.l (?%Mér?céﬁ bé Bweﬁ@emt@fhel c%n’ipféuh@@of oRAGE ( (@5 by Qi (for

hese conpounds can converted

: exaraelﬁ;%aﬁ*rd%c'@forfb@ﬁﬁﬁpaexamrdq swurawwome) @aiah@@n gstcézat@y at

tem&éi@tukb%eraﬁéméfr%m i & Sotoal yst e.g. a copper salt
(preferably” copper (l) iodide) or.a palladium

derivative in polar aprotic solvents such as 5

Alten%'aﬂ??élﬁﬂd‘n%%@h%w@@ fr) @kn Be E%FE&E & ME%Td%E&éngwfeE ag) 4

heawdn |n§a&trl@|hylg;th<?48§rwng$ %ﬁl gr)etl@ @ﬁ@@t@on of thecorifoester degivatives
and %Hé Eé‘u%é?at’&?é@etw&@ﬁ 76%@ Rl ©opotassi um tert-butoxide, in

a polar aprotic solvent such as
Following other synthetic pathways, treatment of (If) with carbonylating agents such as
carbonyldiimidazole in polar aprotic solvents such as dimethylformamide and heating at
temperatures between 50 °C and 200 °C provides the imidazolone compounds (lc).

Treatment of (If) either with organic nitrites such as 3-methylbutyl nitrite in organic
solvents such as dioxane at temperatures ranging from 25°C to 110°C or with inorganic
nitrites such as sodium nitrite in mixtures of water and acetic acid from 0°C to 100°C
provides the triazolo derivatives (Ib).



di met hyl f ormam de or 1-nethyl-2-pyrrolidi none at

tenperatures ranging from60-100 C. 10 Conpounds of
Wgemsrlad)ssﬁorrrul a (1) and in particular those wReT®&iPz005003818

Band Ra are as here| nabové-defined and R2, Rl and

the - NH group ch R1 is attached represent a
‘Comppaupds Owr@é@léarm%m emd ig)pagiiedlay thasp wheesin e Brangfiraseias
herdifabVWidRfinddSnP¥itHdret i ¢ scheme depicted in figure 3.

15 FI GURE 3 WO 2005/ 100353 PCT/ EP2005/ 003818 -14- 0 _

+ B-CH3 ACE (XIV) (XX) MO "Ove OBHXNB + N A

50 FE\‘ r%&gntﬁ a(NRygl}o%?’ﬂ ?am And RAréb(eéc?ﬁlsléﬁ ?é@%ll*ﬂiﬁt@té}! alkynyl

S BI"@‘FHOF’i"N'IN‘I‘\()—|BNANHAN i - >==0
f—l @ZNA%QE?;% /‘}\ﬁ" g‘o&&{c&/h.éﬁ R)is(atadhed regréslent y%tﬁéourﬁ of
ormula

may be prepared following the synthetic scheme depicted in figure 2.

10
FIGURE 2
B
r | SN Br l XN B | N
~ A
Br” “N” “NH, AN N, AN ONH,
(Vir) (Vi (IX)
R® l
/
B
oS N a <——B = ~ B AN Br
| R | |
~ N —
AT NT N A" N7 TNH, A" "N” TNH,

(Id) (Ih) (X)

15 The compounds are prepared from 5,6-dihaloaminopyridines (VII) by sequential Suzuki-
type couplings using the corresponding boronic acids or boronates of A and B and using a
palladium catalyst such as tetrakis(triphenylphosphine)palladium (0) or [1,1'-
bis(diphenylphosphino)ferrocene]paliadium(ll)dichloride dichloromethane complex (1:1)
in organic solvents such as toluene or dioxane in the presence of an aqueous solution of a

20 base such as sodium or caesium carbonate and at a temperature ranging from 25 °C to
110 °C to give the aminopyridines of formula (IX). Further halogenation using reagents
such as Br, or N-halosuccinimide in polar aprotic solvents such as DMF and at
temperatures ranging from 0 °C to 100 °C, followed by a Sonogashira-type coupling
provides the alkynyl derivatives (lh). Typically Sonogashira coupling takes piace in the

25 presence of the alkynyl derivative of R® in a solvent that is inert to the reaction conditions
such as THF, using an organic base, preferably triethylamine, and catalytic quantities of a
copper salt (preferably copper (l) iodide) and a palladium derivative (such as
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(I'X) (1e3) 5 The al dehydes of formula (Xl) are

reacted with the hal onethyl derivatives of fornula
wO0Xbds)100358 yi el d ketones of faormula (Xl 11) eitRET/EP2@35/003818

cyanohydrin internediates or’¥n a two step process

i nvol ving the addition of an 3h%anorret allic derivative

dlcf&eropﬁ(tmhermp@mw palladivgn gl d N SsreReraturr oidhe reagtipn is in the
ranéé’b# W\@tob%()@)@ s tofpolifds ¢ 6dn0&‘te§d iﬁﬂﬁ&ﬂmp&ﬂnag of formula

oxid ents such as man%anese (1V)

(1) Ryrcarieatioty Bieg alast s Use of 3 SHIADE gakplyste. samajcqpéer sat (preferably
co QF |B@iae)ﬁéfr FeadeniRbdmates m%fb&"e&&;{i%ﬁeﬂ% subwagul a
pY

onpounds of formula ( is reaction |s
d'm@my{f@rmaéwsi? ang at @ fesepesairg 1nginE &opy €4dRPeCof  an
organi ¢ base such as lithiumbis(trimethylsilyl)am de
at tenperatures WO 2005/ 100353 PCT/ EP2005/ 003818 -15
Anqtagr g'ﬂ]'tﬁﬁ‘ait'i’% methegl te premets g cysisation of 4R) terllshsPesigtpintheyse of a
suitdBle\H28é fopé@nﬁm@ bwss;h@ttémwym&umwér %ﬂr@ﬂd’%lveﬂf&%as ‘

Ket ones of formu g/ be reacted with neat o
dimgthyifermanpiaG o 6%%'@9936%'0811‘!39']‘ aidemppratures Epggfeom 60-100 °C.

di met hyl acet al , at a terrper ature ranging. from room

tenperaturetol yi el d di met hyl ani no a, (

Compaitds o geaereBRda (Bﬁw bt mrr'%'whesweeﬂmc“a# w R® are as

her@ﬂﬁy@\fet%i*mb@bﬁd RE IR and the —NH- group to which R' is attached represent a
2-0xo0-1 di ne-3-carbonitriles of for.mula

mO(emglqugd ff%l(ﬁ%)e?cniddHe)i Aayre pr@tp%gtéfp@@m@g the synthetic scheme
degidted pARia8l de using al koxides such as sodi um
nmet hoxide in polar aprotic solvents such as
di met hyl f ormam de and at tenperatures rangi ng from 50
Cto 150 C. 10 These conppusgse ARy be converted into
the 2-chloronicotinonitriles of formula (XVII1) by
treatnment of the resulting pyridone (XVI) with
chl orinating agents such as POCl 3i PCI5 or PhPOC 2 or
by using a conbi nati on of such reagents. In one
synt heti c pat hway 2-chloronicotinonitriles of fornula
(XVIl) are reacted with 15 hydrazine in a convenient
organi ¢ solvent that does not interfere with the
reaction such as ethanol at a tenperature ranging
from25 Cto 150 C to provide conpounds of genera
formula (le). Further acylation using acid chlorides
or anhydrides in the presence of a base such as
triethylamne in solvents such as dichl oronet hane, or
usi ng neat pyridine as solvent, at tenperatures
ranging from25 Cto 170 C provides anm des (le2). 20
Treatnment of (le) with an aliphatic or aromatic
al dehyde in a suitable solvent such as dichl oroet hane
or nethanol with an acid catalyst such as acetic acid
in the presence of, or followed by treatnent with, a
sui tabl e reduci ng agent such as sodi um borohydri de or



5

10

sodiumtriacet oxy borohydride | eads to products of
type (1e3). 25 Deam nation of (le) by diazotization
waesgoessi umnitrite in an aci di ¢ medi um suchPa@s/E®2005/003818
m xture of glacial acetic adf#d and hydrochloric acid
at a tenperature in the range of 0- 5 C, followed by
tﬁbatnent Mﬁth a sui tabl e reduci ng agent such as
gghosp ous acid, provides (le4). 30 In another
0 etlompa hway 2-ch|oronicotinonitri|es of formul a
? II) may bexeact edwya t fomea saturated sol ution of
annonla in an aorganic sdk&gnt pref erably ethanol, at

enperature ran |n rc%fnZSBC 150 Cto yleld
urds ,ef\ f ormul Ez;rz lisis of conpounds
(%\ﬂ)ll) totﬁe carhb }5I|c aC|dA rmula (Xl X) can be

eved $8with afbaSe such as qg%assi um hydr oxyde in

aqueous or organi c®Bl vents such WO 2005/ 100353
PCT/ EP2005/ 003818 -16 et hylene glycol gnd at a
genper agtr e betheNand 28 (ernatlvely this
convelrsi on_can _be eved-by he g (XVIIlIl) in

aph ous aci di coeghum such g aqueous sul phuric
4ci d! Aepounds AxI'X) fhy be subjedtted to Curtius

redXY®ngenent by folhation of anXdtyl azide using
reagents such as di phenworyl azide (or sodium5
azide with activated acid) i n organi BHsol verit
congat bl e with these-reaction 8

di oxan ) then heating the reactio
B atel e bet and 20Q@
fornati on of—the | ar get ri doi ni dazol éhe ring

Ayi é¥"di Ng, conmpo Nfornul g7(lc). 10 Carboxy
acixsty (XI X) can be ,gonverted 0 pyridine (IX) by (led)
e such asyqui@line in the

Car boxyl at i on |n solvent
pr(negence f as t, such per, at
tenperatures rjanging from 200-250 C, th or w thout
Bhe~yse of m croyave i r HRdi aftijon: enpative general
synt het i c| et hgds Sares |cte i re 4. 15 FI GURE
HB| B of f| B o~ NANMOAHO AN O
H N Cl ( 1 V) X\\/I)N(X)ﬂlll) XXV by 1)

(IX)
(1e3)

The aldehydes of formula (XI) are reacted with the halomethy! derivatives of formula (XII)
to yield ketones of formula (XIIl) either via cyanohydrin intermediates or in a two step
process involving the addition of an organometallic derivative of (XIl), preferably a
magnesium or zinc derivative, followed by oxidation of the resulting alcohol using oxidizing
agents such as manganesé (IV) oxide.

Alternatively ketones of formuia (XIll) may be obtained by condensation of ethyl esters of
formula (X1V) with compounds of formula (XX). This reaction is conveniently carried out in

the presence of an organic base such as lithium bis(trimethylsilyl)amide at temperatures
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OBI OHBANC NH (XXV) ANNPG (XXIX) B NH B
NH2 | O-Rci BB ANNHR ANC | \A\NI\ ~-N 105 M
wOXN0EIPo3&a3N H A NH (1j) (i) Ob B B N B H PRO/EPBI05/003818

%OH->1 / N-=0 %N>=A NCGIT5SANNHANNIANNH I
(XVIT) (XXX) PG (XXXI) PG (XXXI1) PG (I1c2) Pyridone

- ranginy/frpme etd Betorbovedq ¥einan erghuic @RtvEONgNthpGiasARYi s of

tetrgrﬂ%r&hntaw&r%léct g{Heﬁ_nal ity 20 using a suitable

ani c bas such as sodi um or potassi um hydr oxi de,
with or without aqueous hydrogen peroxide, in a

Ket% ;%8%@%%%@?%%5&«@&2@%&% I%@ﬂ&r lFUrTn%HﬁB@ &BRy! acetal,

such@nwmnathmlae@ak i gitergpenabiie Lgirenan rqqn@mmetumto 150 °C to
ylelé ¥1\f'n rQ) 0?9%lﬂ git@rglt kquwe%,rdf @&HJ%%@?W chS&ilbe nverted into

hospo ous oX e use o
the 2edxoeh2- dlhydumya@ne 3d:artu1ri1tylleé of foamulddXVh by togdizatien lmrtbe
rangi fr 0 \ i.Qn. .
oeb 08 BRI B 15 o RE 18 B v
sohadntsodueh ass:ﬁmhthalsﬁormatmdmaxhd atFepeardtures raaﬂgtﬂg;frarrm%ﬁcm %50 °C.

Thq%sgt (Eyfoﬁédé "By b% rl.'eg intd R85 R n?Jgtn(\%?‘tY |els' o sl Geviny by

2i'he” Yonoh
tredtrhentedf hlos setsatting pynrqmea(va evmhrchiaormailngaage@tsmohastP@OlarPCIs, or

PrioGGPnEL gl e L VE ERTIBREAE, (7 o g

Reacti on of (XXIX) with a suitable chlorinating agent,

In G PR DR BBy Bl PRI SR i

hydraziee ihld ganvenient organic solvent that does not interfere with the reaction such as
ethanol at a temperature ranging from 25 °C to 150 °C to provide compounds of general
formula (le). Further acylation using acid chlorides or anhydrides in the presence of a
base such as triethylamine in solvents such as dichloromethane, or using neat pyridine as

solvent, at temperatures ranging from 25 °C to 170 °C provides amides (le2).

Treatment of (Ie) with an aliphatic or aromatic aldehyde in a suitable solvent such as
dichloroethane or methanol with an acid catalyst such as acetic acid in the presence of, or
followed by treatment with, a suitable reducing agent such as sodium borohydride or
sodium triacetoxy borohydride leads to products of type (le3).

Deamination of (le) by diazotization using sodium nitrite in an acidic medium such as a
mixture of glacial acetic acid and hydrochloric acid at a temperature in the range of 0- 5
°C, followed by treatment with a suitable reducing agent such as hypophosphorous acid,
provides (le4).

In another synthetic pathway 2-chloronicotinonitriles of formula (XVII) may be reacted with
a saturated solution of ammonia in an organic solvent, preferably ethanol, at a
temperature ranging from 25 °C to 150 °C to yield compounds of formula (XVIII).
Hydrolisis of compounds (XVIII) to the carboxylic acid of formula (XIX) can be achieved

with a base such as potassium hydroxyde in aqueous or organic solvents such as
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10 Aliternatively , in the case that (XXl X) has a
sui tabl e protecting group (for exanple PG = 4-
worbisagisenzyl ) then treatnment of (XXIX) w th BCT/EP2005/003818
sui t abl e base, such as sodi@@rhydride, in a polar
aprotic solvent, such as dinethylformamde, followed
ethygnetdiesobaltti af aatennﬁerainre keeitga a3 Hpand)200 °G Udternasiveli this
COH\%I’XIEJ‘I ?ﬁ 85nagf?1e9§d ﬁ)pﬁléaQ‘ﬁg (glllll?m %ﬁeoﬁgg&gié: ngédsl’%rﬂﬁuch as 6M
aquemusfswmcaeend; eompomdsrm)ﬁenw l@@utc@:t@:t toeCuytivs tmarrangement by
fom?a‘l"?x %\n?r%cyl %E@Q uQ‘Tﬁ? %&%ﬁ%ﬁh s Sd?ﬂsh\égilp%%%gb{lj g%ld%éc?r és,to)c/hum
azidefwiihastivated agtsl) mgamorgamlc adk/@ﬁtl@awa’shale with $hesgureaction conditions
sod] : j r [
(oo Rt 1D AT He LA o Nt ot Padt ang
200% lvéthds. siftofacmatiorkef the ta;getdwn@m@agglo(xa(m yneﬂmg)mpounds of
%‘rﬁ unds may be subjected 20 to Curtius
Mea r‘angenment by formation of an acyl azide using
reagents such as di phenyl phosphoryl azide (or sodium
ed
Car%ﬁ)&é{ﬁ%acﬁ% &)E‘I())(?Eér:uq K%&S@/ﬁ?@ﬁ% ggﬂiﬁe Q( @%’ec@‘rﬁqﬁ@@ |or11 ﬁ]\ sto%nts
suclh bequihelatei inghe ptesermoaflaﬁwtablgtcahalysatsudw as eammraatltmeperatures
d
ran@@é f@gﬁo\é/gzgovﬁi' %’ﬁﬁ)gg‘é’ﬁ% :rtﬁéeaU§erE? nﬁ&%ﬁgg% rgaﬁaggsuch as
trifluoroacetic acid gi ve rise to conmpounds of type
(XXVI') can be
Alteﬁ%ﬁ\# %’%?%gl %{ﬁgg%ﬁhn p %laeoelrrg{dm% %r mula (I1f) by
reaction with ammoni a using a copper salt, such as
copper (1) chloride, & 166 yst at a tenper ature
ranging from50 Cto 200& anopyrldlne (XVI1)
reacts with conveniently protected am nes, such as 4
30 net hoxybenzyl am ne or 2, 4-di net hoxy@enzyl am ne, | n

the presencen of abases ch as r| |lamne in a
sui t abfes oI vent_sd shanol o wi t ho 0/
infly mcro rradlaty\ oten”peratu es

r angi nngrom 60- 200 C jve subst\*tut ed derifvatii vEs

of typeXXX). HydroI|S|s of conpoyds to the Vi)

carboxylic acid of formuRa (XXXl e achi evedTvvith

a base such as pot &sst roxi de in aqueous or 2

organic 35 sol vents|su h as et hyl ene gl ycol a

tenperature rangi ng ffom50 C to 200 C. WO 200; 4

PCT/ EP2005/ 003818 - 18 ®ffese conpounds may be " bg XXX

subj egt ed tQq, Curtius rearrangenment by formati oq/)f\gn

acyl € dsing 4% such as

di phe gphoryl, azi de (or sodium agj

acti vat eg aéid) i A an organi ¢ sol vent Jcor a i bI e W

t hese reacti on condi tf¥hs (e.g. di oxané NT {_i,n heat"

the reaction m xture at a tenperature betmeen 50C and(h

200.C, with in situ 5 formation of the target

pyrid i ni dazol one ring yieldyng conpounds of formula R
B ). B grent of sconpolinds of XXX 1) wi t N
ui t-abke 5 sé, Streh»as|s di Ch-hyer i e, r =potassi im] )=o
nate,ATNa ol ar a @lmsolve -3ch as AN

cgvimet hy 1f or nasy d-‘@ or di ngfh yd sul f oxi d@xx,,f 67 1 oned by (1c2)

the addition of an,'alky I at IXX? agent such as an al ykl
Pyrisiooei(§¥!) can be converted to ac:|d (XXIV) by hydrolysis of the nitrile functionality

using a suitable inorganic base such as sodium or potassium hydroxide, with or without

aqueous hydrogen peroxide, in a suitable solvent such as water, methanol or ethylene
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or iodide followed by renoval of the am ne protecting
group by using, for exanple, an acid 10 such as
wonrodsiassaceti c acid in the resence of a cat POTWEP2005/003818
scavenger such as t hioani sol t enper at ures rangi ng
fromO0-100 C gives rise to nDIecuIes of type SlCZ)
glycab eh demperaites ¢arging frosudbyise TCGunbreatmerit of ePIXIV)awitl AvBuUitable

chlo?rrﬁgtﬁggf %e'ﬁ Eﬂ‘éh %ﬁspﬂ% n%@’&fl&e gg@ﬁﬁggtj\;\/ Alg%" mh%(@use of a solvent

‘sucl ogetiroethyifEmanida, atAtamRRIAKTESSRENRIE) fro@|90312£)er°@ followed by

evagéjﬁﬁ&{jiaﬁ&‘trg&n*\% bt h@'c Smf'% ur&%tgg%éﬁgﬁlle%{l%ﬁu SH(N LEfhethanol,

ates were ace on I ce
Ieadsse@ira@tiy fQ\/&bW@@@’&%ﬁi of-tye (XKVII{eT teatmenteofr (XBY With senydrazine,

suc%w%gyé ﬁno‘h?&‘ét@(}] ﬁﬂngﬁ% éwg% ﬁ}% ir9 C?E%ble solvent such

as efhangehtemperakires wodied fn‘om 800 OD °Cdffr0wd@ajb§a:thsemdﬁmilm of type
COREE R 8 ot ST ASEE Uik, Mo, B prgpooo
oxyghjoridea atitentreraiuasaangiog éomgdrhad &g gi\@s rlsartotdeevatWSS of type (li).

A|te¥ﬂdwn§|9 'rfthe%%% th%ggflf( H&#‘Q?Elgafbgé o 5’{;@; ¢ o?@é{r‘jﬂgpe 4-

methembemv@rtbhramemgj (%waémaédi,tatdm ba$6h suph as esdiwertgdride, in
a p81§ 'aﬁf&lgglé@g?rftgﬁﬂém UL e ?{hgrf&m%gm%@aﬁae o} thQ 0 adgition of an

alkylaing ageainsifobrasean akvklabrprmmeeorpo@de éadipwedd \luytrhmoval of the protecting
gro@épédpé,afgféiaa e’ dgfgéf %j ﬁé&p Wg nﬂﬂfuo%@?tﬁd Lc@ﬂ'[ {he p‘?@g\é%ce of a cation
scavengeh suehl as thioanisvlertgivegrise Remolecudas of type 0] )ed CAI\/P was

then added, and the plates incubated for 1 hour at 4C.

Plates were then washed 4 tinmes with 100 | of buffer
Hydfalgsispithe leafer amojethobPethvilih BhgRPNERB)E. badk tsech amabilenys sodium

[ | .

or pL Hin War B {2 Ert M AR T bR &t ferhipities anging
from e+§pSCdeanscto darhmaxyliogcids0l tyke (XKV). TWese Icpmpoumdsaoayibe subjected

to AL PR b Rulfod B AT R\ e B

diphesiyipgosrheryt akide iorspdiuor azitlawtiChetivgted add) lmtmitla?y be@hol in the

pre%geﬂgi,of %Bfﬁ‘é%%% EEW%% arﬂ!‘? SP é% Dt%g\bg'élcggpx ini)@‘re ata

tempe@iiré beBERNFEOTC BRA (2067@0135&8 the Béc-proteckesl detlvativesrwhidheupon

treakle Sh‘i wﬁﬁ’ %R %E@g%xck % tﬂlf&g@é%eﬁ% prl,%gﬁ% f g@ gﬁ&#%@g oF fg(p% r%@(VI)

Commmdbeégerteafsltfemnlaa COX\d) can b@trammay cdmpoundseaf general

forrfR Y byt &on Rt b 8o HoBOhRl SRR A doper Ml cplchBe, as

catalgst iavatemegratofe tamgingrinoens0 mtqomcé?ss a functional K;
value for the inhibition of A2B (determ ned as
defi ned above) of |ess.than.200 nM preferably | ess
Cyanbpyrichirie @Mll) oS wm edre/embhufy pretestddaminds) sabh asd- sti | |
r er abl nM 10, The
me BT BER dr % e TR B g efie. Tt (fedefop LA Base such as

triethylaaiineinta suitapleeolehi such @k ethanol with or without the influence of

microwave irradiation at temperatures ranging from 60-200 °C to give substituted
derivatives of type (XXX). Hydrolisis of compounds (XXX) to the carboxylic acid of formula
(XXXI) can be achieved with a base such as potassium hydroxide in aqueous or organic
solvents such as ethylene glycol and at a temperature ranging from 50 °C to 200 °C.
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di seases known to be susceptible to inprovenment by
treatnent with an antagoni st of the A2B adenosine
woeospnas3 Such di seases are, for exanpl e, ast ROWEP2005/003818
bronchoconstriction, all erdﬁc di seases, inflammation,
reperfusion injury, nyocardi al ischem a,
Thegg kemnpewidsmaay ise sumwgﬂ toéﬁtsrtlumrearreng;mwatbws)rrrmhab@f es acyl
azm‘gﬁls"sﬁjdlg dgé%edté‘% ?& Fﬁéhdlp%ﬁﬁémo‘?% %g@égg@g:%@(?uﬁe with activated
acidj it @ afganie saIvgeh@eepaﬁshleomtrctaﬁsaf@actrmoe\dltlons (epg eil@mneﬁthen
oAl bSO
heafﬁd {g\g Sréﬁlﬁlgﬁ:ﬁg?tﬂml;@u%ia t%hﬂé)mrﬁqur‘erb\é%én% e'd %FI/%)@ S ORit in situ
forrrtﬁt@e@étbe t@ﬂ@ﬂm@louwéaylwmﬁdln@swegurwsséa@mula (XXXII).

- TredtAmht Wo%p%uﬁ{ig%ﬂg gbg( Rtmﬁt‘goaoﬁﬁtgblg balg gfeg%xtseeﬁm fydride or

pur pura, 1 nsu tes
potasgium g@ﬂrboram dn @giodar aﬂyﬁlﬁﬁh@ﬁmtas@haiﬁl dimethy igriagide or

d|m¥t?‘\glrgrg¢déﬁio R p \%8 Ibg W 2R aagllﬂﬁﬁﬁn%%g&gts%ﬁ %g Qb a g/kl bromide

rt psoriasts, r art

or I%tdeefpmmw rengjvegcpféhe smingrrtetenting arpem by neiogsfor example, an acid

suc g% g'lﬂglbllﬁ'g ttic ﬁﬂ%mﬁ“é%@%gﬁ dgﬁjc\'s/aztaltsf] éé%%’gﬁgroﬁ}&ﬁ as thioanisole at

temaer@tlwmmmg dtone a+1|09 ‘aeiveptrigptemoteatles of type éloﬂ) and
phar maceuti cal conpositions conprising such conpound
and/or salts 25 thereof, nay be used in a nmethod of
treatment of disorders of the human or ani mal body

Ade%éiﬁgzé‘?é'é%?'é ér%%bﬁ@gﬁ?}{c%ﬁél cQﬂJlér%A&PsggagCtl :jleﬂ:' ring

derivative of the invention or a phar _maceut! cally
The%%@f@é@ L& é&'oht &é?r?gf ERb-KT 'E}Sné?écfféc?whh H\R/H%Sﬁ%c%?nt%&? Ags
es p armaceutt cal” conpositions I Ch conprise,
recep;oramd Braroenciad EiAkt @dn@aahm RPN2283 t Cellspyere dieaded in 96 well
platSEL V@édDV&auQ IO 2 EalLte% @IE@%&‘B&%%%@P@HI%’(% the medium
acceta esattee |nasso 1 On
wasp'halomad; entliad avdlly \A@C@HIpHthW&:e@Wthl 100er bf mouathatioasnedium (Hepes 25

oo NS5 R S e S 10

of mttﬁbéthin rﬁédltllheaﬁd)ﬂiéQﬁaté$ abredeatdTer UPAMUtEEat et ar RECR was
formul ati on and whet her further dllutlonlsto be

therhg(g@dﬁp reAchiafingh gerceatralian ofp0adbanging riates were incubated for
anoftRh25 mﬂfg&a@b@%@ﬂﬁé@%%%ed&ﬂ WaRIFBRABLd RO efyfels, 200

rmsult or oral tOIC nasa
of lyﬁ@dcttéﬂer (rerative ! Briecn Amerstjast RENR25) ane radded anddhe plates were

nncdm%fé%'ﬁ%ﬂuﬂte Té??oogﬂ?énﬁ'@e“r?wé @@ %l@h?&@%ﬂ&ﬁ@& r@éo' %@”téfthe

are a
lysatd werecthrarstemeadutod, plate pfeiremddwtlmmp'abblt antit®def 1athil of rabbit anti-

vention ar se and t he- al .
AN FeDirfote BBt tpeikie Pl B nifes Sfe bAEARS ERanet 4
Per@i&désécbdmblea(bﬂm\:? Wﬁ\@ tHemGaddet eangicthe platds l?mﬂaaﬁd for (‘Ij hour a(ljt 4°C.
osjtions of this inventio era apt e
Platf Werh e RS A i 109 W ahpieE (PasGHouTieh Aidianam
RPI@?Z%‘? Aﬁé?@va%ﬁma%;*.d hl@?%efo‘%da@é 8libsBEtE ereldddbl BtHERYells and the
také the formof tab retard tabl ets, sublingual

plateawea iculsigrior dhour aﬁabmttemneraw@é@naﬁly 1Ghall oftliMd Rulphuric acid
werg %IdUéél %% g{eyrggcgweafnd tﬁgélﬁ\késotﬂe?ﬁrreéi b%dj495 nm.

preparati as m xtures yrups or

Functional K; was calculated using the foliowing formula (Cheng Y. C. And Prusoff W. H.
Biochem. Pharmacol. 1973, 22, 3099-3108): K; (cAMP, nM)=[1Cs0/(1+([C)/Kg))], where ICsq
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suspensi ons, all containing the conpound of the

i nvention; such preparations may be nade by nethods
woebds/kesssn in the art. 15 The dil uents whi ch REY/EBR2005/003818

used in the preparation of -tlHe conpositions include

those liquid and solid diluents which are conpatible
is thei ICk fohtbedestiopmpioriag d@] ie the totad hleCAecongentratiop@ind tdiintie ECso
for REch! avouring agents, if desired. Tablets or capsules

may conveniently contain between 2 and 500 ng of

active ingredient or the equivalent amunt of a salt

Thetcrb‘?ﬁpeo%d%ogfgrrﬂ— hﬁ g Pg e?ﬂ@t%ﬁ 'aké&ﬂlng‘#@%egsgyﬁﬁeéynﬁled above

uti ons SuUsS
andihawe §bo\Mrn toolpe potgpt lbblbmra ebie /wppognasine recemowbmleePreferred

pyrlﬁi%tdef:?\ya’d%é1 Bt thg?ﬁ\}e?ﬁ%ﬁ H@sse@% tfnrerctﬁ')?\taf R"?/aﬁlg%’iocHQ %H:B?tlon of Agg

assocl ati on crose
(deteymingd aF Hefinesl anyakofdess. thaly ZQQ)nMr p@éerahly |Ie$§¢lham5@ nM, more

prei%ﬁéﬂly}’ Bs&PER ol‘é']ﬂ/l 9hd Eﬂﬂnbr‘%"ﬁ%h@lf l@ﬁs fhaf® oM.

armaceuti cally acceptable sa er eof
association with water, together with a suspendi ng

The‘}%’? Hﬁwe(&fven{/étmég %F {hréQn\%%ﬁ&% are%réﬂﬂ’ﬁ'l ﬁw%‘?tréﬁtnﬁﬁt of Brtﬁilgﬁlﬁ;nadf

prepared fromso
dlseraa§s bmowm’@;bwsce@tlbﬂer ‘edmeraemedt binteatmientwitmgn betagonist of the

Asp gblérﬁ:%‘n%ergc éﬂmpé'belg aﬂe%gegear@qyrleég%ﬁ}ﬁ Ida'aﬂm% Peog‘tgpgécth%{nctlon,

ropriate parenteral 1njé€c A
alletqbcsélse%aee inBameniatign, |rep6trhlelonam1gy mfocerdielischegniaf atherosalerosis,
. . q Ny
mobHESH SncRaty b LBt AAARIY B ANEHTIS yEEborr,
and{qr@altqimrwge disseses] @amgles‘mba@tgmﬂqm@s@ases which can be treated or

prevc=T %cﬁ%ﬁ%ﬁ’/e%ﬁﬁ% nds gf]tpeﬁ\jl/ t‘fﬁﬁ@r@%ﬁg %é%s& %&Mme

vent and I nternmne
hemdigiceinemiarohi’'s disease, &bodpastire’ styhﬂmmm garamrqwme( 1

Ha%ﬂpé‘t%ljébﬂﬁgﬁ H%gg{h%otﬂ ﬂﬁo%@&oﬁéﬂg@hg%ra ;«AJ& ﬁrd 5“0% Iegiabetes

not Imt ven
meliitus amyltipleysclefosis- my@sthenia dvagh eemphigeis ynlgatis aepwouaanemla

pos}?ﬁ(e?toc%&?@%ﬁ%rﬁgn h}’@% @Qru%ﬁgﬁﬁnuﬁé?g gtﬂﬁﬁégfsglggfﬂma,

SJOQI}@p&rwndmmeThaontamﬁwﬁmﬁe@htapandﬁys@ac hipus prythamatosus.
obt ai ned using a Waters 2795-system equi pped with a
Symmetry C18 (2.1 x 100 mm 3.5 mm columm. As
Accedirgly,dhs pyriditedenivatiessziiheringantios pad tphermeaceutically mgedpsable

. e t
salts Wéré@ftﬁﬁdqaﬁ}%a Mﬁta?%o%nsp?o%ﬁm% Pﬂlﬂéﬁ%%l.llcg c%oﬁibg@ﬁ%?/gr salts
theeofromysbe Gaetilib anhgthaah df tvmtment(oi(d&@rdﬂrg of thg haman of @nimat body
Ci
B ok ol BAPRIS 2t RSl 0 o
of pyfidiBe ideriZiveiohtheameentibre or & pharmacautidallﬁé%eotab& salttbereof.
reequilibration
The present invention also provides pharmaceutical compositions which comprise, as an
active ingredient, at least a pyridine derivative of formula (I) or a pharmaceutically
acceptable salt thereof in association with a pharmaceutically acceptable excipient such
as a carrier or diluent. The active ingredient may comprise 0.001% to 99% by weight,
preferably 0.01% to 90% by weight of the composition depending upon the nature of the
formulation and whether further dilution is to be made prior to application. Preferably the
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time between two injections was 5 mn. The flowrate

was 0.4 m/mn. The injection volune was 5 |. D ode
wanro@yoeiss omat ogr ans were processed at 210 nm PAT/EP2005/003818

PREPARATI ON EXAMPLES | nt err®di ate 1

5,6-Di bronopyridin-2-amne Br Br NNH2 20 To a
compoisitiongiareonade e ind fopmzawitalkle Erioraniepigal, aasab regtab pgroutaneous
mjeﬁt’g I%JH?‘HE%trétfbnMrNiha?A iRt hyl for manmi de (55 nik) was added

romosuccinimde (4.12 g, 23.2 nmmol) in portions
over 30 mnutes. After stirring overnight the m xture

Thé/ﬁ%rrmglﬁédﬁfgm&gmb%rex&g%nté RRick! P&é&?ﬁ&é‘tﬁ ﬁntH\% actlve compound

and dri ed give t
or seits pEsusbraeEPAENd, 18 farmyihe camapsiiens of ﬂ(l&!rgsgt,lon%'%weaémawn per

NVRyd SR , d,
se ﬂﬁ@;ﬁ%\ %cf 'Fﬁer&%du Rigrard '?)ar ally O%ihé T;"ﬁ'?‘ﬁjwm%' §§ of
admiog{ering fheceqrarpsitoas2 30 Step a:

5, 6-Di brono- N-ni tropyri di n-2-am ne WO 2005/ 100353

PCT/ EP2005/ 003818 -22- -Br ~ "lam Br N NH N2
Corgpesitinsrad thipipv erafian-are araferablyladeptesderiiaieetablp gnd. @t g,
adn%ﬁrsﬁ f(;GFP 8) t Y@és@dﬂé%og@eﬁ%ﬁé Bﬂéral ¥\1|rﬁlh|s§faf & in mg B0 141 the form of

concentr uri c-aci

~tabl@tmce§mdrtablg , pklinpwal daflets, C(a(psulgq, iphalatiep qm@ojs \m@latlon

solt?tn%gt@,gcrlrg p&%é%@ﬁ?ﬁgﬁéﬂ\;\ggl %%@P%bérta%ﬁs dlich Qngttur-'éQ eeI|x1rs syrups or

over 25 mnu
susgengiensy akcoaigingdhe gompduns efshe nuentigousiat mmafamr@. may be

ma&@'b{?ir?e‘t éllh&o%rffﬁ’ﬁ{eaé reat 0 - 5 C, the solution
was

ate Wi th concentrated aqueous ammoni a
solution until a pH of 5 was reached. The preci pi tate

t
Thé’\@iﬁ,\efé\’cslc\}gﬁ&gﬁ\ﬁ& b%ﬁb%gﬁ% twsgo%%t% d?ﬂﬁ %Uvr\tl'\pgﬁo%ftﬁ)gs @Hc}iﬁie tﬁ@se
llqu(deO)ohdﬂllg@wt§ which arg copaitplg with 1he|-gct|ve ngreEignt Mgg@thﬁrewnh

coIo@rmg%‘?ﬁa%%&)a'ljent%pﬁ)]ieswed. 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
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.

Compositions for parenteral injection may be prepared from soluble salts, which may or
may not be freeze-dried and which may be dissolved in pyrogen free aqueous media or
other appropriate parenteral injection fluid.

Effective doses are normally in the range of 2-2000 mg of active ingredient per day. Daily
dosage may be administered in one or more treatments, preferably from 1 to 4 treatments,
per day.
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Step b: 5,6-Di brono-3-nitropyridin-2-amne 0 11+

:xc:5,6-D brono- N-ni tropyridin-2-amne was added in
Wpanftsvmmssover 45 mnutes to stirred 15 conceRrCTaPems/003818

sul phuric acid (30 rTL) Aftét“the addition the mxture

was stirred at room ﬁ_ln'perature for one hour then

Thesypthesesrfitae eomRpEWsiof e inyeBtian And prthdrtemngdises for ype therein
are mstrat@dw%tfamm@b Esaémg%(ﬂmmn@@ﬂ{gweﬁaraﬂam Bkahplsd

he i nternal nper at ur e he so
('ntqrmﬁtﬂ'@te@d touged w@&hrc@d@%!'@arf $HOPR of aeJfYRIIAE IMAMDKMA
sol ution and dried to give the title conpound (7.33

'H l\gbclegﬁo 'gpw l@ﬁq%l;'wc% gp%r@ v[le(r%“:%) cgedlm)?)\/a 8@%%51!?! 30%

spe@tro@ﬁé?@ﬂ)i\/fé'ltﬁ% Fadmgwe@@euﬂdbd dsiRb tarmr BH40-appaFREThE
Br NNO 11+ m xture

. chrama4ogaBie SePayatinns W5y PHINed MK ahwa{ezs 839%sysferg pquipped with a

Synmi@!}y)cmg(z f L 400 R ey hPorRRinth. 2G détéc%or@% Iicromasé ZMD mass
1), tetrakis(tripheny Ivghosphl ne) pal I adi um(0) (0. 34

Speﬁson?ﬁi%r YN SRR gB AN PalP IR od ATEY gRteCtyr wgramyseq. The
mobil8 phdd RBS fdrAfRk éﬁld L. fﬁ‘f‘ﬂl éﬁ?ﬁwbﬁﬁgb 145 nm—%nd"@&eﬁg'obb &l (A) and

under an at nosphere of argon and heat ed

formigaci (4 T 38uhaREEr (O=PovoBRBBIBHEO0 M Saeteniig500 m) (B):

initigly ok E0ReQY @'5%! &g mtﬂ@ﬁ'ﬂlnpéﬂot thkh Qﬂﬁlﬂ 2 |T}ﬂa reequilibration
acetate and water. organi c |ayer was dried

'me(wh@@ﬁ%m twweé%ﬁdn@t%a"n EhaﬁﬂWdﬁt:edvaétQa@rnﬁlﬁw Yh@g;mctlon
VOlUZZ% ag aye Iaor\F/ég,;o ?ﬂ&Q%ﬁahﬁ WéNEpFoDN%%H’H%Sg%, 6 ?m
8.10 (s; 2H), 8.62 (s 1H. 5 ESI/M5 (me, %:
Egj%,d St :
PR @M&%’BWQ’E% 5- (neltro 3,4' -bipyridin-6-am ne

(Intermediate 2) N, O FF 1 NNA mxture of

Intent¥ Qgﬁ{g)a‘G (3-fl uorophenyl)-3-nitropyridin-2-am ne
g, 1.12 mol), 4-
5,6-Dibromopyridin-2-amine

Br. N

—
Br” "N~ “NH,

To a stirred solution of 2-amino-6-bromopyridine (4.0 g, 23.1 mmol) in N,N-
dimethylformamide (55 mL) was added N-bromosuccinimide (4.12 g, 23.2 mmol) in
portions over 30 minutes. After stirring overnight the mixture was poured into water and
the precipitate was filtered, washed with water and dried to give the title compound
(Intermediate 1) (4.98g, 86%) as a white solid.

8 "H NMR (CDCly): 4.83 (s, 2H), 6.33 (d, 1H), 7.52 (d, 1H).

ESI/MS (m/e, %): 251 [(M+1)*, 100].

Intermediate 2

Step a:
5,6-Dibromo-N-nitropyridin-2-amine
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10 (4,4,5,5-tetranet hyl -
1, 3, 2-di oxaborol an-2-yl )pyridine (0.46 g, 2.24 mol),

wP 20057100358 s ( di phenyl phosphi no) f er r ocene] pal | adPamEPgodioo3s1s
chl oride dichloronethane co@Blrex (1:1) (55 ng) and 2M
aqueous caesi um carbonate solution (1.5 m-) in
di oxane (14 m-) was hé#tedsto 90 C under an
at nrosphere of Argon. The Xture was stirred overni ght
then partitioned betwed eWhyWHacetate and water. The
organi c |ayer was dried (MySO4N%and 15 evapor at ed.

56 DB RraanyF Ntermbefaeg T A7 g ol A s in portons

with( $ti’rltﬁ|fg tdiaﬁjoaide(o.?l) Gn&ﬁtrgted%ﬁWuﬂS a&d)(&ﬂ! W Garlcedtratéd hlttic acid

3. ?‘H% 63/d“m‘?j).L‘;‘L’aF Pﬂﬂ% %gp\&@g]keg%@g e ’@P‘iHa‘@ |aé;390 L. 'I%eép,lxture was
theﬁwarn”;?ec?f Qved hﬁﬁﬁ&ogfﬁ%’d A0 ehirBoZnAlieS Shedl poufedbnto ice.

To a solution of 5,6-dibrompyridin-2-am ne
Mal(ﬂamleQ‘ thed tereeraiurg 2t ® g,5 Tngﬂhqmgnu)loramsstreagd with concentrated

oo R AMNSTY SRAGR g5 F o v, B Bt s e

wasigd evthsvaterkancharisalrtb givattee Bitd campoun@18.94), 6%) aFlaeyellow solid.

teﬁﬁﬁ@f?@“@%@ﬂ%ﬂq E‘b’% 3 ﬁ_‘gdlt Eﬁ?O) (0.275 g,

0. 24EBTm1IS)(m/Ka,s°/oadﬁe(§(M+1TheO®]1 xture was heated to
lux and left to stir overnight. The m xture was
—-P&en cooled, diluted with ethyl acetate and washed
5Gmlbi'bmm-tsaﬁtrobyfidlia,-z-dmim (MgSH4) and evaporated to 30
give the crude title conpound £2.35 g) that was used
directly. 5H NWMR (CDCl 3): 4.60 (s, 2H), 6.40 (d, 1
H, 7.0 - 7.50 (m 4H), 77 %2d°1 H. WO 2005/100353
PCT/ EP2005/ 003818 - 24 (me, %: 267 [(M1)+,
100]. Step b:
5,6 Dirdmie-Nitoyplydini2-arBing’ was @gdediiim-p@rtsonsnever 48 ninyted ti\ stirred

con(:iﬁ%%&ﬁ] ngﬂ&récr’ a%o@i r@.) %ﬁ% Ex%ré’&{} hg%%w% Q/a% s%ﬁJeHeat room

terrﬁ);e%tuhedmabm bbamth@n;doymﬁrwrdo iceushed :m d. hemxmme maﬁltalgen to pH 9

with Sl poyesB AT P, Eanieing, e Tyl dmereyre o 0

°C. eT it sdtidowasréiltérad ewastreal &peét&dl&)wnﬂtﬂﬂ/ﬁﬁ@mm} ammdo@dsolution and
ueou um carb I ution (8.4 nL) in dioxane

S|
dri Ggl?ﬁthﬁ/gﬁ %B?W(?g’% g:°under an at nosphere of
Ar gotH NFe (DWISO)res30\es 2185, igrgoed, pyer ni ght  t hen

ESI/MS (mle, %): 296 [(M+1)*, 100].

Siep c:
5-Bromo-6-(3-fluorophenyl)-3-nitropyridin-2-amine

A mixture of 5,6-dibromo-3-nitropyridin-2-amine  (2.93 g, 9.87 mmol), 3-
fluorophenylboronic acid (1.38 g, 9.87 mmol), tetrakis(triphenylphosphine)palladium(0)
(0.34 g) and 2M aqueous sodium carbonate solution (9.84 mL) in toluene (50 mL) and

methanol (5 mL) was stirred under an atmosphere of argon and heated to 90 °C. The
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partitioned between ethyl acetate and water. The
organic |layer was dried (MgSO4) and evaporated. Flash
wohownaesgr aphy (100: 1 di chl or omet hane/ nmet hanoPELT/EP2005/003818
furnished the title conpour?@‘(l 14 g, 77% as a white
solid. 15 61H NMR gcms 4.65 (s, 1H), 6.95-7.25 (m
mixgp  wes 45rr<§qinov§|}q)gh ghanp p@mtlom betv\@gn/ aBY|( ﬁp@ateo@nd gs@Ger The

orgElQ M%r ] ?rl jed & gﬁo 4) and evap%ra’bedr | Ellars]t\&chromatogr%%hy (15:1

hemnes/EtQA@ﬁumlshemthlet@ c@mg@pn@ﬂ) &f 9, 22%) as a yellow solid.

(2 NS SN 28 & DR 16 0 S A0

orrra was added
NbrEﬁHM&(m/aJW@éZGNﬁﬂ dOOD 79 mml) and the
stedigiture was stirred at roomtenperature overnight. The
“ution was poured into water 25 and extracted wth
2-(EF hugropleenyd)-&-nitithd, 4-bipymidin-6 apine Wateroeciiate 2)i t h
brine, dried (MySOH) and/evaporat ed. The residue was .
purified by flash chromagodra hy - (4:1 hexanes/ et hyl
acetate to 2:1 hexanes/ et yI[afetate) to give the
title conpound (0.18 g," i

Ssvan of f- white solid. S
1H NVR (CDCI 3): 5.17 (s, , 6.90-7.30 (m 6H), 7.78

A Nm)oi 5- '38 456@%%5%‘7%5%5%?@% @(pﬁ?a@ 0@%§$4 1.%& mmol), 4-

(4,436 BRetamethyl-1,3,2- dloxaborolan~2 -yhpyridine (046 g, 224 mmol), [1,1-

SRR S IR ST TR

(558mgpbh’d QWaqﬁeous caesium carbonate solutlon (1 5 mL) in dioxane (14 mL) was
ronp- 2- (3-fl uorophenyl) di n- 6- ani ne

heatgd t99§CrHRsiey an n"‘tmf’%'?"feé%‘?ﬁﬁ[ﬂ%r ghe ("@thre}ﬁ"’af stifee ,ovgrﬁlght then
parﬁﬁd’ﬁéﬂ%@er@%ﬂ@f Qélﬁaféaéwoaﬂgﬁfj e @%EMIE@QST&QN&SHR&I (MgS0,) and

de
evaplteq s MRgn G NISSRaTTARS) (a1 MASAREIDAC Frobherh 2-(@dluprophenyl-5-
nltr% 4' @1&ﬁalnfﬂrﬁﬁ1}neqnﬂeﬁﬁéd’@felm|(§ Bhb' P é{é Sggllc(v@Zolfag

The m xture was 10 heat In a

sea$ é‘(ﬂ €CREE): £t00r 7.8 (rav@tnd §it(d, Zﬁ)e m xture was
cool edy, “ﬁrL ,Eego ’WQWW e,b nd extracted with ethyl

acetate e organi ayer s dried (MgSO™4) and
evaporated to give

|ntgm(gugﬂel§)rophenyl )-5-[(trimethylsilyl)ethynyl]-3,4'-bhi
pyri d -am ne

Step a:
5-Bromo-6-(3-fluorophenyl)pyridin-2-amine

Br

X
| NN
To a solution of 5,6—dibromopyridin-2-aminé (Intermediate 1) (2.0 g, 7.94 mmol) and 3-
fluorophenylboronic acid (1.11 g, 7.94 mmol) in toluene (40 mL) and methanol (4 mL) was
added 2M aqueous sodium carbonate solution (7.94 mL). The mixture was purged with
argon and then tetrakis(triphenylphosphine)palladium(0) (0.275 g, 0.24 mmol) was added.
The mixture was heated to reflux and left to stir overnight. The mixture was then cooled,
diluted with ethyl acetate and washed with water, brine, dried (MgSO,) and evaporated to
give the crude title compound (2.35 g) that was used directly.

§ 'H NMR (CDCls): 4.60 (s, 2H), 6.40 (d, 1H), 7.0 — 7.50 (m, 4H), 7.62 (d, 1H).



(internmediate 3) as a brown solid. S H NVR (CDCl 3):

0.3 (s, 9H), 5.20 (s, 2H), 6.9-7.4 (m 6H), 7.60 (s,
wa®es5/18033 (d, 15 2H). ESI/M5 (nmle, %: 362 [ pOIIEP2005/003818

100]. Internediate 4 Step-&4-20

1-(2-Furyl)-2-pyrimdin-4-ylethanone N I | NO O

Li t hESHMBI(8(¢,r%)r@enydvsi1)yHdein de (1.0 Min hexanes, 50

m.) was added dropw se.over 6Q.. minutes to a solution

of 4-methyl pyrinidine (2.33 g, 24.8 mmml) and et hyl
StepH:uroate (3.85 25 g, 27:4-mmol) in tetrahydrofuran

h f Th
2 bR L SR IR BB er at ur o for v hour st hen

5 hexane (200 m -) was added and the precipitate was
filtered. The solid was tr ated with saturated aqueous.
ammoni um chl ori de sol uti¥n] filtered and vvashed W th
wat'er and dried.in vacuo t ‘ the title "conpound
(8.62 g, 93% as a yell N2
PCT/ EP2005/ 003818 -26 8' VR (DI\/SO) showed a m xture
of enol and keto tautoners : Keto tautoner: 4.39 (s,

A raZikiure 6f 55;rc(rch6 (3-f|d)aropﬁe@ﬁ piyridin-R-dhine 7158 ¢,d5162 Inrbl), 4-(4,4,5,5-

etrfigdiyl e 2 S 1 i) (33071 4y F1gh (gPeRl [t

bls(ld)pheﬁ'yl;ﬁwo&pﬁldd)ferlodéhe]p&llécﬁurﬁdl dlgl’ilc_)ridbe. dighiortéthade pmplex (1:1)
10 (30@@@ ag\g’zlv} o GRsiMPcdh&ste Ditidr (s b W51 Hosaatao mL) was

hea(tﬂ)cr & é@ldr\iﬁélhdlh %%Gép\‘reﬂe 6f2Affg@hYTi)e AniRMifel Wbﬂ sfirekt ¥hdrhight then

Pargﬂwdfb@m%n %thkﬁ‘y?“reﬁta|3r'i‘d4W§IP"etT%§fngg§'|%ggy@? Wgs driedg(MgSOy) and
eva'ﬂiﬁﬁitéd. iFMagh, Mhromatography (100:1 dichloromethane/methanol) furnished the title
compo‘und (1.14 g, 77%) as a white solid.
15 & "H NMR (CDCly): 4.65 (s, 1H), 6.95-7.25 (m, 5H), 7.45 (m, 2H), 8.40 (m, 2H).
ESI/MS (m/e, %): 266 [(M+1)*, 100].

WO 2005/ 100353

Step c:
5-Bromo-2-(3-fluorophenyl)-3,4'-bipyridin-6-amine
20
s

To a solution of 2-(3-fluorophenyl)-3,4'-bipyridin-6-amine (0.20 g, 0.75 mmol) in N,N-
dimethylformamide (2 mL) was added N-bromosuccinimide (0.14 g, 0.79 mmol) and the
mixture was stirred at room temperature overnight. The solution was poured into water
25 and extracted with ethyl acetate. The organic layer was washed with brine, dried (MgSO,)
and evaporated. The residue was purified by flash chromatography (4:1 hexanes/ethyl
acetate to 2:1 hexanes/ethyl acetate) to give the title compound (0.18 g, 70%) as an off-
white solid.
8 '"H NMR (CDCly): 5.17 (s, 2H), 6.90-7.30 (m, 6H), 7.78 (s, 1H), 8.45 (d, 2H).
30 ESI/MS (m/e, %): 344 [(M+1)", 100].
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10 di net hyl formam de di ethyl acetal (40 nL) was heated
to reflux. The m xture was stirred for 2.5 hours then
wevepavetsed to give the title conpound as a daP&TmiPRo05M03818
quantitative yield. 8 "H NMR5(-CDCI 3): 3.0 (s, 6H),
-6.40 (dd, 1H), 6.80 (m 1H), 7.00 (m 1H), 7.40 (m 1
" H, 780 (m 1 H, 8.40 (d, 1 H, 9.00 (s, 1 H.
St ESI/M5 (me, 9%9: 244 [(M1l)+, 100]. 15 Step c: 6-(2-F
ER %yl )-2-0x0-5-pyrinmdin-4-y1-1, 2-d i hyd ro pyri'd i
2-(3FioBoptenyl)s5- ﬂtrirhéﬂhylsﬁﬁlyl)éilhynyI!:B ANbipyridis@chrhite (Intermediate 3)
met hoxi de (5.88 g, 109 mmol) was added to a mixture
(22) - 3- (di et hyl am no) - 1-
(2-furyl)-2-pyrimdin-4-yl prop-24en-1-one (45.9 mmol)
and 2-cyanoacet ani de (4.16 S3 20 mol) in
di et hyl f or mani de (110 @
argon. The mixture was héated to 80 C and stirred for
two hours then concentrat€d under high vacuumat 65 C.

To %\@@S{ oﬁ’\ﬁfs%%ﬁa ueg) flﬁﬁggﬁe%ggl i Ib@)?ﬁdlh I%:armﬁﬁg%dﬁbeg 2b ?nmol) in

tetrghydedfpian40.8 m\l@)smﬂer ae a@mbsaheredxf Amgdniwasvartded tiethyamime (1.75

mL) 2@8@%’,{‘5) ﬁﬁﬁ ggg;dj Oéﬁg%%l& bls%gé;w rﬂ@p@%p&hgf&ﬁacﬂ?gﬂ IISi chioride

(8.21m@,10. Qt&jmrrrpl)@n,d tmgthy(sildacetyléde (58.n30 O(58 mniol)HT he Bixtdre was
heag%btf?goﬂglg % %%Ie%igubéla#g Stll‘lE%l ng@l éh’%?’ﬁe rr@x’curzgvsas [c{)olegi)a- luted
witlewaiat amdbexiracdfiwittyéthylacptatd. Thdiongatic/layeronds drizdi (MgSIOg) and
evag%{{% 2 tg%weg-&-fﬁ)o %ﬁg@-ﬁgﬁgﬁg@lsﬂ%&hyﬁﬁéEpgl%gl)l%qu 3a8n%'|§e

(intermediater 3)las-a2rown-sbligyri m di n- 4-yl - 1, 2- di hydr opyri di ne

0 BRRLIHAS: 3 G abla B MO BRI 1 00

2H)over ni ght. The m xture was evapor at ed and carefully

neut .sed W 49 sodi um hydrogen

car b%giﬁ/‘é (887 §ﬁ2 @ﬁﬂi’l g?@@et ate was added to the

solution and, after stirring for five mnutes, the

m xture was filtered to renove an insol ubl e bl ack
Inteyiediate #he organic | ayer was dried over MySO4i
stebid:-tered and evaporated in vacuo to give

-Chl oro-6-(2-furyl)-5- pyrimdin-4-ylnicotinonitrile
142 FWQr%H"‘@!@“ﬁW'F’Q‘aBOQG 63% as a brown solid.

Lithium bis(trimethylsilylyamide (1.0 M in hexanes, 50 mL) was added dropwise over 60
minutes to a solution of 4-methyipyrimidine (2.33.g, 24.8 mmol) and ethyl 2-furoate (3.85
g, 27.4 mmol) in tetrahydrofuran (20 mL) under an atmosphere of nitrogen. The mixture
was stirred at ambient temperature for two hours then hexane (200 mL) was added and
the precipitate was filtered. The solid was treated with saturated aqueous ammonium
chloride solution, filtered and washed with water and dried in vacuo to give the title
compound (8.62 g, 93%) as a yellow solid.
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1,0 8 HNWR (DVMSO): 6.65 (dd, 1 H), 7.07 (dd, 1 H),

7.66 (dd, 1 H), 7.72 (dd, 1 H), 8.60 (s, 1 H), 8.94
woOdposhoeds3 9.27 (d, 1 H). ESI/I\/S (me, 9%: 283r{{MPi)05003818

100]. Internediate 5 15 St&f-a

2- Am no- 6- (2-furyl)-5- pyrlmdln 4-ylnicotinonitrile
~i S\NHNNMB (DMSO) showed a mixture of enol and keto tautomers : Keto tautomer:

4, 392fscbl-l§’r6)7§;c§oz1 W?égg H’MFZ’@ZS 4r|¥'7”é1°§:‘ '1?@“%6&&13 £ JH), 9.08
(0, Y EPbIUSET S0 &, 1), SLoMalsth TEBOT A XohEH)o 7SS Ty 8.15 (o

1H)a8§‘13@, qﬁ)tgﬂ?géaq[_gzo 100 C. After four hours the

was C and evaporat ed. Flash

chr o'ﬁ%WM@r(ﬁ%y%)( 189 [(M+d) ch0@r omret hane/ net hanol ) gave

te%tge title conpound (0.78 g, 70% as a white solid.
NVR (CDCI3): 5.40 (s, 2H), 6.43 (dd, 1 H), 6.85

(2Zx-3{Pimethylamina)at (2tfurgl)Rypyrimi@in-gylprop-2$n-19160 (s, 1

H, 8.62 (d, 1 H, 9.27 1 H. ESI/M5 (mMe, %: 264

[(Mr1)+, 100]. 25 Step P: ‘

" 2-Am no-6-(2-furyl)- 5perm “A-yl ni cotinic acid

(Intermediate 5) NO N I N. 0 WD 2005/ 100353

PCT/ EP2005/ 003818 -28 Alsgspensi on of

2-am_no-6-22-fur¥I) S@p yrim di n-4-%l nicotinonitrile
A sysgengiony of H(fuphRpYEREin-futethasionm($§3e045.-8 eme) nsV,g-
dlm&h}lfdmiﬁln)dé cﬂie@lw‘é’de%i ?4C9MFWES ﬁgat%‘}o §x hl%trﬁiQtJré’wéggtlrred for

Af t er Stll‘l‘lng ive hours ye OWSO utt1on
2.5 B@HIF denarvagoraied (Reive the fitle F%méwrtdoaspﬁ\-ﬂ&rk@" Ir\‘n/nwnt@we yleld

aquepys r\mm’é@gbk?dﬂ 6@ 616%&%@ g'éo%f? WBS7.00 (m, 1H), 7.40

filtered an rie uo to
(m, 3Hh i GG -1¢1- 8.40 yd,)1H- 9®I(€m1tﬂDn 4-yl ni cotinic acid

e AR R o 5 el el

te 62 (m 2H), 8.28 (s, 1 H), 8.67 (d, 1

~6 (Z?E)ur;/ﬁ-zléxé-gdpy}mﬁhm E§| 4,% ﬁyél%pyr‘%megﬁgal[b%w&i)et 1007 .

Sodium methoxide (5.88 g, 109 mmol) was added to a mixture (22)-3-(dimethylamino)-1-
(2-furyl)-2-pyrimidin-4-ylprop-2-en-1-one (45.9 mmol) and 2-cyanoacetamide (4.65 g, 55.3
mmol) in dime{hylformamide (110 mL) under an atmosphere of argon. The mixture was
heated to 80 °C and stirred for two hours then concentrated under high vacuum at 65 °C.
Water was added to the residue and the pH adjusted to 4-5 with 5M aqueous hydrochloric
acid. The precipitate was filtered and dried in vacuo to give the title compound (8.52 g,
70%) as an orange solid.
& 'H NMR (DMSO): 6.67 (dd, 1H), 7.13 (dd, 1H), 7.21 (dd, 1H), 7.71 (dd, 1H), 8.30 (s,
1H), 8.71 (d, 1H), 9.13 (d, 1H).

ESI/MS (m/e, %): 265 [(M+1)*, 100].

Step d: ,
2-Chloro-6-(2-furyl)-5-pyrimidin-4-yInicotinonitrile (Intermediate 4)



10

15

20

25

Internediate 6
N-[ 6- am no- 2- (3-fl uorophenyl)-3,4"-bi pyridin-5-yl]yclo
woropanesar boxamde M i nN._NF N O 15 To a sSPCT/EE2005/003818

sol uti on of cyclopropanecargaxyllc acid (30.7 ng, 0.35
mmol) in THE (5 nL) was added triethylam ne (48 uL,
0.35 mmol) and the m xture was cooled to -10 C.  Et hyl
ch o roformate (38 ng,-Q. 35 nmol ) was added dropwi se
and the m xture was stlmf N20 minutes and then a
sol-ution o :
2-(3-fluorophenyl)-3, 4" -r ywl 'ne- 5, 6-di am ne
(Example 1) (0.1 g, 0.35 in THE (4 m-) was

A s@%gﬁgorﬁj bP B‘-’YQS@M) -ﬁb@mf@ Mﬁfﬁlr@m"\@ﬂ ‘ﬁ@ d\‘l@ﬁll‘@grﬂﬁe @%%omtnle (3.74

enper at ure and irred e m xt

g, 1éeapr@paﬂreﬂﬂ%ﬁaorug @nxthdqr@lﬁéao p¥4 Wae heatat e el aaq @ércs@@k
oveﬁ@lﬁ wném&m@ fRs %@55&9@&% %Hﬁful%ﬁweﬁ e With 49@%&%@6& sodium

e organic |ayer was dried evapor at e
hydrg;geg car aaﬁedsowqperﬁtmsacew wpq; g@d Oftip%lgcp{utlon and, after stirring for

five ﬁhﬁlﬂg?t H@ ﬁﬁ%@tﬁ% viak: filrterb%xt@rﬂﬁrﬁé\% by InSQIGSIE"’HIaeckfs%' il OMRbrnic layer

| or onret hane/ nmet hanol ) give
WaScCtﬁlﬁ‘é &YﬁHMQSQh ditaeagi andeevgporatst Iﬁgacupzt@wl\@sZ ahlowsfﬁw(@wfttné) 5-
pyrn%fbhrﬂ d. gllﬁc&lnbhlm}é?(h%eﬁateql(ﬁz §g2 6:§%') as55|)orov€n &ﬁld( |S_’|)

ESIS/ MENMIRY (@MS}@) 6:&5@#(1\%17«97 (d.d)01]H %56 (ddn%‘f)néd?éd% 1), 8.60

e itro-6-thien-2-ylpyridin-2-am ne
B §'88é9’1%8%'g?g%132005/ 003818 -29 Br | .~ NOa S N
N A BSMVGHe/e%)5283 HMEABN®OA- ni t r opyri di n- 2- ami ne
(0.300 g, 1.010 mmol), described in step b of
internediate 2, 2-thienylboronic acid (0.123 g, 0.960
Intermedya,te b1, 1'-
Ste (d|phenylphosphlno)ferrocene]palIadlun(ll)dlchlorld
44 chl or onet hane conmplex (1:1) 5 (0.049 g, 0.006
-Amnnxbﬁ(affdryz)hﬁ-aquews-%ﬂemqtmodrlbonate solution (1.5
m.) in dioxane (9 nL) as heated to 80 C under an
argon at nosphere for 18 ho rs. Zkhe mixture was then
partitioned between ethyN ax fe and water. The
VS )y and evaporated. The
crude m xture was purlfl‘snby flash chr omat ogr aphy

(o e TONERRER AT —
and & saturétetsolution bf Enmonhisbin eftthnoll(6)mL)8ve?d h8atdf il Msedletiltube to

8.65 (s 17H). i
100 °C. After four hours the mixture was cooled and evaporated. Flash chromatography

N

(100:1 dichloromethane/methanol) gave the title compound (0.78 g, 70%) as a white solid.
& "H NMR (CDCly): 5.40 (s, 2H), 6.43 (dd, 1H), 6.85 (dd, 1H), 7.10 (d, 1H), 7.35 (d,
1H), 8.00 (s, 1H), 8.62 (d, 1H), 9.27 (s, 1H).
ESI/MS (m/e, %): 264 [(M+1)*, 100].
Step b:

2-Amino-6-(2-furyl)-5-pyrimidin-4-yInicotinic acid (Intermediate 5)
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ESI/M5 (me, %: 301 [(M+1)+, 100]. Step b:
5-Nitro-2-thien-2-yl-3,4"-bipyridin-6-am ne

woObkaisaweassli ate 7) N NOa S NN 15 A m xture 8ET/EP2005/003818
5- br onp- 3- ni tro- 6-t hi en- 2- yBByri di n- 2- ami ne (0.093 g,
0. 310 nmol) and 2-(4-

A spspeingiph )of 2- almEBIOB'i t@ury&n%pwwldlm %ylamgmitdﬁe(o(@ D R0 gmol) and

pot%ss‘b?ndﬂﬁrb)ud E{) N nosn é)rl)rl% g’é M eepp S ¥col V\saa heﬁ ed to 50 °C.
Aftes stiiriop lfive bnertshha eeltmmmlmmn(msmourdmommﬁcegwa@r and taheo It() pH 4.5

wﬂhﬁ!lﬂ\gxg gﬁf(?jggc#&?%sdcmg Pe%{bﬂgffesvgg%ﬂterg atcnd) dﬁecmn) vécDo to give

nder an arg
2- amtrmﬂsﬁﬂqfelné) -§-pyrinigirkdyincotifibeacid Xindteronediate Shéh40 g, 72%) as a
Blliqll oned between ethyl acetate and water. The
organi'c |layer was dried (MgSO4) and evaporated. The
cr wd'el RMR (DS @p S 52u¢ddf i) 683 (B asih), Fhircofaia! Oig)y, ApERy(m, 2H), 8.28
; : xanes/.et hy] jacetate) to give the title
(s, @rr%z%gg ﬁ"ﬂn?érﬁﬁad Mt e 7) (0.092 g, 99%. 6 H NWR
 ( CDCESYMSEm/2-%): 283 ((v+11, #DQ]. 6. 87 (dd, 1 H), 7.29-7.42
(m 2H), 7.44-7.47 25 (m 1 H, 8.31 (s, 1 H),
8.67-8.70 (m 2H). ESI/M5 (me, %: 299 [(M+l)+, 1001.
Intdrhiediateéi at e 8 Step a: 30

N-igaradgikisiopen IR B Repidp Vo meranasanpranids

6- brono-3-nitropyridin-gsamne (1,0 g, 4.6 mmol) and
2-furyl boronic acid (0! ) in
di met hoxyet hane (30 nij) (2 nmL), potassium
carbonate (0.58 g, 4.2 )Nmas added. The m xture
was purged with Argon and then 5
tetrakis(triphenylphosphine)palladiun(O) (0. 53. g,.
nmol ). wa ded. "The m xtur heat ed
To FéF'"&‘é Sﬂ'H%&‘P% 0759’3{?&%‘?8?@8?%(‘3%9@0 ?ﬁ'g {58 SdT‘%oo 3€1|m'ﬂ?')stﬂ‘ THE (5 mL)

waé’“addbcﬁﬁﬁ&llglﬁfﬁﬁbaﬁg @ndo. 35\@1%&51 a\ﬁdtthe"\’ﬁ&ﬁfre WHd Bébled to —10 °C.
dri ed and evaporated. The crude m xture was

Ethplglplplqu@'a\atq) & mes B 38 HrHAR MG @ﬁﬁ?@/ drapwisehaih Hesmixtuig was stirred
for ag_;@t ﬁﬁrﬁ)t?é oalgd Vﬁ'lehh% téo‘idtn@n CQQ’@QIUBQJp(‘nQnﬂ)??B @'-blpfr@pr@e% &Qiamine

(Exampie a5 (0.119) 0 mgnql)jln THF (5 mL) was added dropw:se The mlxture was
warmed to room temperature and stirred for two hours. The mixture was evaporated and

yelI

partitioned between saturated aqueous sodium hydrogen carbonate solution and ethyl
acetate. The organic layer was dried (MgSQOy) dnd evaporated to give a solid which was
purified by flash chromatography (1:1 hexanes/ethyl acetate followed by 95:5
dichioromethane/methanol) give the title'compound (Intermediate 6) (50 mg, 42%) as a
white solid.

8 '"H NMR (CDCl,): 0.8-1.2 (m, 5H), 4.87 (s, 2H), 6.95-7.30 (m, 6H), 7.60 (s, 1H),
8.43 (d, 2H).

ESI/MS (m/e, %): 349 [(M+1)*, 100].

Intermediate 7

Step a:
5-Bromo-3-nitro-6-thien-2-ylpyridin-2-amine
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1 H. ESI/M (nle, % 206 [(M+1l)+, 100]. Step b:
5-Brono-6-(2-furyl)-3-nitropyridin-2-am ne

woOhkmisaweassli ate 8) Br NO2 O NN 15 To a sol ut POWE®2005/003818
6-(2-furyl)-3-nitropyridi n-2%am ne (0.100 g, 0.49
mmol) in 2 nL of DMF at "0 C under argon atnosphere,
N- br onosucci ni i de (0. 083896 %6 Mol ) in portions
was - added. After 40 m ng n0 G the m xture was
poured into ice-water a Jt he preC| pitate forned was
filtered off. The crude m xt-ure-was purified by HPLC

A mmmretonﬁ Bj6tdibloeioaBhérop2fidig2aehniee (0.3QMg,0f . 00 mhml)t desloebed in step

bofcﬁ%?r%‘%eg DLtk rq@glr?hl‘%a d@q2336g9§89ﬁ l?h% R

bls((ilﬁhedylpi'l)osphIESIférhﬁzehajbauadl@m(Ilﬁﬂcﬂ'alcﬁr(dedlc)h{oro&féﬂiane complex (1:1)
t

(©. 055 5@55'&?’5‘0 yand ?'Moaqgeaus TeSYM GARoEE sPIHEON (S RibRin dioxane

(

9 ni\L) M/aé helatddito 800 under an argon atmosphere for 18 hours. The mixture was

therz5 P%l@%%@i‘\gérﬁé%%gﬁcg?{?ﬁl %rqdo @Xt% gjhglﬂ%éﬁr)lc E:\yer was dried (MgSO,)
and%a/éé%r@;erdi. tﬂ%é )3rt.1%l|e4mi§tu§e wed blgf!ﬁéﬂfbyﬁlaih atlmrzmﬁmgvbme(gm
. , , L' - bis(di 0
nexpRgsdel i s P o gl i e camaning (057 UHa%h). de
di FT-ONRIRRCDS: 7.apwl 22X, 1H1)7. S0 L905/8180838 1H 8.65 (s
PCT/ EP2005/ 003818 -??(( 0. 0%8 ZRO OZG mol ) (m ) @
caeé¥um car bonate (0. 0756 g, 2.31 mmol) in di oxane (8
M -) espne (H.pé e%): 381 nvi+1Wagodeat ed to 80 C under argon
at rmsphere or 18 hours. The m xture was then
ititi oned between ethyl acetate and water. The
5- NﬂF&Ql’thfénL@yﬁS 4VBipyfbireslaminGhibimaarteyppor ated. The
crude m xture was purified by flash chronatography
(3:1 5 hexanes/ethyl ace e) to give the title
compound (I nternediate 0g, 52% . 5 H NWR
(DMSO) : 6.40-6.43 (m 1H)y (d, 1H), 7.24-7.27 (m
2H), 7.41-7.43 (m 1 H : Ns, I H, 8.66-8.69 (m
ESIIMS (mMe, %: 283 [(M1)+, 100]. 10

2H) .

. r Al A -
A nﬁ;ﬂ%ﬁl dg‘r%gﬂrgﬁw?fl&tro Giep-25yIpyridin2-amjne (0096 ¢, 0.310 mmol) and 2+(4
pyridyl)-4,4,5,5-tetramethyl-1,3,2- borolane (O. 083 g, 0. 40 mmol), [1,1'-
bié(diphenylphosphino)ferrocene]palladium(lI)dichloride dichloromethane complex (1:1)

(0.015 g, 0.019 mmol) and 2M aqueous caesium carbonate solution (0.5 mL) in dioxane
(5 mL) was heated to 80 °C under an argon atmosphere for 18 hours. The mixture was
then partitioned between ethyl acetate and water. The organic layer was dried (MgS0O,)
and evaporated. The crude mixture was purified by flash chromatography (3:1
hexanes/ethyl acetate) to give the title compound (Intermediate 7) (0.092 g, 99%).

& 'H NMR (CDCls): 6.72-6.74 (m, 1H), 6.87 (dd, 1H), 7.29-7.42 (m, 2H), 7.44-7.47

(m, 1H), 8.31 (s, 1H), 8.67-8.70 (m, 2H).

ESI/MS (m/e, %): 299 [(M+1)*, 100].

Intermediate 8

Step a:
6-(2-Furyl)-3-nitropyridin-2-amine
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NON i COZH ON Cl To a solution of nethyl
2-chloro-6-(2-furyl)-5-pyrimdin-4-ylnicotinate
woObkaisaoweassli ate 14)  (9.21 g, 29.17 mmol) in 60Pa/E®L005/003818
et hanol was added 2M aqueou@os'odi um hydroxide (30 15
m.). After 2 hours at roomtenperature, the sol vent
was evaporated and the crud 'Q?’{Ure was diluted with
wat er. The pH was taken &mnd the precipitate
formed was filtered of f\tlo give the title conpound
(Intermediate 10) (8.64 g, 98% .:*b'H NVR (DVBO) :
To 8 5610ti@ &F5-promordiitropyddin-Leaming {1y 9, 4.65enal) 6id Rfyrybelonic acid

o7 bkttt 4369 2 ol tra

(0:5B-oCHI 28 omel) (asfagidpt!) TH: pixturenings murgediyitrArgom-asd seinne

iRl RER hospnFE s Rl b s8R Bl ol wap e Toe e was
heatdl #805C 12816 hawrs! Theamixture mastthg covlate dijuted with etrgiacsBate and

[ Jisiad : t \ .
wafRB et el ot FbgCl ol =620 p. Y8 oAby was purined
by fteshitchramatagraba(3etihexanesfethykadetate Blo dinsuths tities dompownd (0.43 g,
460):ool ing to roomtenperature, ethyl acetate was added.

‘Phe organic layer was washed with 2M aqueous sodi um

hy df bkNMIR (GREIQr 6.87d. 58 (rmelH) d7.11 8d. 1@r(ch, & po8 hitse dHR B.43(d,

gi vetert-butyl »

2-C I)oro-6-(2-furyl )-5-pyrimdin-4-yl pyridin-3-yl carba

mat eEGOIMS (gn/e 86%206 \@I+200300]00353 PCT/ EP2005/ 003818
St -%2_ To a solution of tent-butyl
Sl oro-6-(2-furyl)-5-pyrimdin-4-yl pyridin-3-yl carba
5-Bioine-g-@-furg)-3-ftrogpridined-amine Bitemhediftedd)chl or onet hane

was added 28.5 nmL (366.4 nol) @f trifluoroacetic

acid. The mixture was stirrgd dt roomtenperature for

2 hours and the solvent orated. The crude

m xture was partitioned ween et hyl acetate and 4%5

aquequs sodi um hydrogen car bonat e d the organic
To f 3pBRonae N SRl ORI Sreaien (0 185a 4% RiaTpl of DV at
0 °@RAdEHHGdr Sehdaphdreambrembsussintsitaphysd 4,346 mmol) in portions was

hexanes/ et h%/l acet te%qlto gl ve theqqﬁ_ltl,e co ouggh .
addef éler e mi Léesiit)o‘?%.-t MXIUrS yeas PosiiRq IRJORCS- pnd gheprrecipitate
forrh&d wakHikerfd 48 Theddrufi®mixdtibe wab plbifiéS by HPHL, (adetdAitrliidatet

H, 7.45-7.47 (m 1 H), 8.78_%d 2@ 9. 23 (d, 1 H).
gragignx &g glwgtr(qﬂt@’ co%poumi Mpigrm’edi 6]8_) 0.05 g, 22%).

& "H NMR (CDCls): 6.60-6.62 (m, 1H), 7.66-7.72 (m, 2H), 8.67 (s, 1H).
ESI/MS (m/e, %): 285 [(M+1)*, 100].

Intermediate 9
2-(2-Furyl)-5-nitro-3,4'-bipyridin-6-amine

N
x I\Noz
0 N7 N
\

A mixture of 5-bromo-6-(2-furyl)-3-nitropyridin-2-amine (Intermediate 8) (0.220 g, 0.770
mmol), 2-(4-pyridyl)-4,4,5,5-tetramethyl-1,3,2-borolane (0.205 g, 1 mmol), [1,1-
bis(diphenylphosphino)ferrocene]paliadium(il)dichioride dichloromethane complex (1:1)
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Internediate 12 Step a: 15
1-(2-furyl)-2-[2-(nmethyl thio)pyrimdin-4-yl]ethanone
wO0I2005/180353N O O Lithi um bi s(trinethyl silyl)anPde/Ef1008/003818
Min hexanes, 100 ni, 100 A®0l-) was added dropw se
over 60 mnutes to a solution of
(0.028 ged.hy6 nEnglrachgdeashinogponate @.6256 g, 021 mymdbn @ioxeme(§ mL)

and SiHer S0 i o e RS €0 it e 2 BbSkes i 4 dots. The mixture

washthér pgtitionctit@tweet! ¢the asBits and Weadr. theaf§amd tayer was dried

oS ERPE PR TR EMgsimRfre HER AU PR e oarapry (31

hexarreleaéue;d askiate) tegivel tial g Wua (Iﬁfﬁfﬁi&ldid’fé @h t03250i@ 52%).
sol y

Puf i, s BraRr i oTel 5P kD, B24 Tekrhign, 270, 7.41-7.43

acemat H{ Igegqq@ean)t g 6B 816@gﬁ)/iH) acet at e/ hexanes) gave
the tit npou (gj] 88% as a yellow solid.
m

25 SE§|W§IWPQ9(|%QS@§3 &Mﬁ\b& xture of enol and keto

tautoners: Keto tautoner: 2.42 (s, 3H), 4.35 (s, 2H),
675{dd 1H, 7.22 (d, 1 H, 7.60 (dd, 1 H), 8.05
Intermedigte §0 g g0 (d, 1 H). Enol tautomer: 2.42 (s, 3H),

2CI@Ioi@-G((Q—fué{l)‘iﬂ-pyﬁm_i'&n(ﬂgn|c3|otif|)c adid05 (m 2H), 7.90 (d,
1 H), 845 (d, 1H. ESI/NMS (me, %: 235 [(M1)+
100]. 30 Step b: NZON

(22) - 3- (di met hyl ami no) - 9') - 2- [ 2- (et hyl t hi o) py

rimdin-4-yl]prop-2-en-legns 2005/ 100353

PCT/EP2005/003818 -33-\AINSNO p A suspension of
anone

2- furyI%-Z-[%mthylthl o) pyr.imdin-4-y
To a(a ition Qf medhy! 3-GhiRSe-P- (2Tery&r5nP>mnH@m4y¥'wswP@Fﬁ e@eav@ilﬁw
(9.28geb@k7 Gwﬁﬁolmn)GONﬂE ohebRS! iR ddRbl BK agliRRuUELSditMmehydRside (30
5 stirred for hours then evaporated in vacuo to give

mL); Aieri3 houss ebwam}ﬁalpsgatlaed@ﬂ@otypnt Was evaparated and the crude
mlxt\dfee\k/é*s dlﬁjted'bvNWa{e@D@lé’ﬁH w3s lakehdo 6% é‘ﬁddth@ f?&l;(nfﬁe forid was

flltered off tg give the ’me compoungj (Intermel_tglate 10) (8.64 g, 98%).
8 '"H NMR (DMSO): 6.60-6.63 (m, 1H), 6.97 (d, 1H), 7.59-7.67 (m, 2H), 8.31 (s,
1H), 8.88 (d, 1H), 9.26-9.28 (m, 1H).
ESI/MS (m/e, %): 302 [(M+1)", 100].

Intermediate 11

2-Chloro-6-(2-furyl)-5-pyrimidin-4-ylpyridin-3-amine

NN
1
e | o NH2
o o
N"cl
\ |

To a solution of 2-chloro-6-(2-furyl)-5-pyrimidin-4-ylnicotinic acid (8.64 g, 28.6 mmol) and
triethylamine (4.4 mL, 31.46 mmol) in 80 mL of tert-butyl alcohol was added
diphenylphosphoryl azide (8.66 g, 31.46 mmol). The mixture was heated to reflux for 3 |
hours and after cooling to room temperature, ethyl acetate was added. The organic layer
was washed with 2M aqueous sodium hydroxide, water and brine, dried and evaporated
to give tert-butyl 2-chloro-6-(2-furyl)-5-pyrimidin-4-ylpyridin-3-ylcarbamate (9.1 g, 86%).



6.44 (dd, | H, 3.01 (s, 6H), 2.54 (s, 3H. ESI/M
(me, 9%9: 290 [(M1)+,100]. 10 Step c:
WO-20/10essy| ) - 5

-[2- (et hyl thi o?zpyri m d in-4-yl] PETMERP2O05/003818
,2-d i hyd ropyrid i ne 3-cafbon itri le INl SNNO

O Sodi um net hoxi de (5.3 99.5 nmmol ) was added to a
To apQutipneof dert-puty) 2-ghlogn- ﬁ-é@ Mylh?npﬁrdijdlnA ylpyridin-3-ylcarbamate (9.1 g,

24, 413 &%oﬁ)% ﬁb )ﬁLZcf[di’crﬁdr%EWah@ wa)s BY&édDs! 5%[4(36'6]4%%’0 2fen-

1-one (41. [) ' cyanoacet am de (4
triflupgoasetierariy. Tfn9 ik MganSBFﬂ%ﬁﬁ reem(te@pﬁma;ura fhefet h%s hd the

sohRhREPERPatBl. PHD@Ode murg‘wgslﬂaﬁlt‘ﬁﬁéd Beeef kil §&et:§e and 4%
and stirred for four hours thén concentrated  under

5 aquepémsadiiin hisirggers sareonaig eed thﬁa%rgarae et wag Heeq arg enpporated.
Thead?ﬁ’dé REtRE WAl dﬂlﬁfl@dj flash chrobitbgraphy ey ﬁ@k’a%es/ethyl ac(:jetate) to

rochl oric aci itate was filtered
aivefhe e pwwrawb(mf@rrgw@temé‘lgﬂei Bebmpound (10, 14 .

9?@81|-|5}2M é@WE(b%wgéﬁ 6.4 @)Wl-ﬁ} } dﬂ-ﬁ 77?_’6 o, 1H),

7 27445‘(667(111 i), 8 @21HH92§( 1H)6 71 (dd 1 H, 2.38

311[ (M+1)+, 100]. Step d:
10 2- ch?ggmgsgﬂé% [Wheﬂ @08] (methyl thio)pyrimdin-4-yl]n
|cot|non|tr|Ie (Internedlate 12) WD 2005/ 100353
PCT/ EP2005/ 003818 -34- NI N S N N C A suspension of
6-(2-furyl)-5-[2-(nethylthio)pyrimdin-4- yI] 2-0x0-1, 2
Interpiediate 4By r i di ne-3- carbonitrile (4:00 g,' 12:9 mol)
teF n. phosphorus oxychloride (20 nL) was heated at 110 C
“a seal ed vessel and stirred-overnight. The nixture
15 1-(2xByp2dBdmetiadthriopydmiding-yetbamenga r al i sed with 4%
aqueous sodi um hydrogen carbgnate sol uti on. Ethyl
acetate was added to thetjI tion and, after stirring
for five mnutes, the mx s filtered to renove
an insol ubl e bl ack solidS T ofgani ¢ | ayer was dried
over MgSOH4i filtered and ev d in vacuo to give
the title compound (Intermeyi agte 12) (3.71 g, 88% as
a brown solid. 8' HNW (DVMSO): 8.76 (d, 1H), 7.64

vk Biimelnlyfeticelth . R5hdined,HI0T -8, (100, mi). was added
dropWIse over 6(>0 mmutesto a solutlon of’ 4-mH%hy| 2-(methylthio)pyrimidine (7.02 g, 50.0

mmol) and ethyl 2-furoate (7.70 g, 55.0 mmol) in tetrahydrofuran (22 mL) under an

20 atmosphere of nitrogen. The mixture was stirred at ambient temperature overnight then
hexane (200 mL) was added and the precipitate was filtered. The solid was treated with
saturated aqueous ammonium chloride solution, filtered and washed with water and dried.
Purification by flash chromatography (8:2 ethyl acetate/hexanes to &:1 ethyl
acetate/hexanes) gave the title compound (10.32 g, 88%) as a yellow solid.

25 & '"H NMR (DMSO) showed a mixture of enol and keto tautomers: Keto tautomer: 2.42 (s,
3H), 4.35 (s, 2H), 6.75 (dd, 1H), 7.22 (d, 1H), 7.60 (dd, 1H), 8.05 (d, 1H), 8.60 (d, 1H).
Enol tautomer: 2.42 (s, 3H), 6.18 (s, 1H), 6.70 (dd, 1H), 7.05 (m, 2H), 7.90 (d, 1H), 8.45
(d, 1H).
ESI/MS (m/e, %): 235 [(M+1)*, 100].

30

Step b:
(22)-3-(dimethylamino)-1-(2-furyl)-2-[2-(methylthio)pyrimidin-4-yl]prop-2-en-1-one
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ESI/M5 (me, 9%: 329 [(Mt1)+, 100]. Internediate 13
6-(2-furyl)-5-12-(nmethyl sul fonyl)pyrimdin-4-yi]-1
weoékmsriaesB ol 3, 4-b] pyridinee N Ot C =S N N PCREPMO05/003818
15 0 A sol ution of -33-
6-(2-furyl)-5-[2- (rrethylthl o)pyrimdin-4-yl]-1
H pyrazol o[ 3, 4-b] pyri di ng"~gfxanpl e 32) (1.00 g, 3.2
nmol ) i n dichl oromet hane/L3/3.rrL ' and nmet hanol (1 nl)
was cooled to 0 C an Smclh 0] o/pdt) enzoic acid (77%
1.48 g, 6.6 nmmol) was added_i. p rtions. The m xture
was stirred at 0 C for 1 ur st hen war med slowmy to
room 20 tenperature and stit™ ed overnight. The m xture
was partitioned between dichl oronethane and 4%
aqueous sodi um hydrogen carbonate sol ution. The
A sEapessas o&bI(ZJrfurﬂth&ﬁnéﬁhyltH@pynmmmF@glﬂatiarmrver(1 0.32 g 44.0 mmol)

|
n NRAGh Tl GO L6 (AR fae MAREE "8G Thb Fturaywes
stlrreti fagiehaogs tph evés@azddi eértuorto gwehmaﬂemmmmu)astaodgk oidin
uahng\} )”918 conpound (Internediate 13) (0.48 g, 44% as
g V\}nesold258 "H NVR (DVBSO): 9.07 (d, 1H), 8.59

W( NMRLEDCIY: 8A3((d, 1Ay, 767(m 9 H)d? 42 Kid, TH)66.8¢ddd, E%P? ?/gs (d, 1H),

6 , 3.28 (s, 3
64‘&?% 1'(*53%013(2;%'?)( %](i(%om WO 2005/ (1803550

ESIRE (a2 X)529008418)", t0®%- | nternediate 14 Step a:

Ste 6- (2-furyl)-2-oxo- 5. pyri m din-4-yi-1, 2-di hydropyri di ne

StePL: carboxamide NONO N NO O 5 To a nmixture

6- (26fuh’d)-Sk[!{(dn)atl@lthmm)pijﬂwmhm-ﬂ]-n-oé(oy’l 2-HiRydtopyrdiapys-¢tboRitrile
-3-carbonitrile (1.0 g, 3.8 mmol) in ethanol (8 ni),
water (8.75 nL) and 6M us sodi um hydr oxi de
solution (6.25 nL, 37.8 vwaszadded a 30% aqueous
hydr ogen peroxi de soI WioN (2742rnL, 21.4 nmmmol). The
m xture was heated to 50 itred overnight. The
m xture was cool ed and 9ci |ff\ledC§o pH 4-5 using 5M
aqueous hydrochl oric acid: Crhe precipitate was

Sodium methoxide (5.38 g, 99.5 mmol) was added to a mixture of (2Z)-3-(dimethylamino)-

1-(2-furyl)-2-[2-(methylthio)pyrimidin-4-yljprop-2-en-1-one  (41.5 mmol) and 2-
cyanoacetamide (4.18 g, 49.8 mmol) in dimethylformamide (65 mL) under an atmosphere
of argon. The mixture was heated to 80 °C and stirred for four hours then concentrated
under high vacuum at 65 °C. Water was added to the residue and the pH adjusted to 4-5
with 5M aqueous hydrochloric acid. The precipitate was filtered and dried in vacuo to give
the title compound (10.14 g, 79%) as a yellow solid.

8 "H NMR (DMSO): 13.70 (s, 1H), 8.61 (d, 1H), 8.42 (s, 1H), 7.76 (dd, 1H), 7.24 (dd, 1H),
7.02 (d, 1H), 6.71 (dd, 1H), 2.38 (s, 3H).

ESIMS (m/e, %): 311[(M+1)*, 100].

Step d:

2-chloro-6-(2-furyl)-5-[2-(methylthio)pyrimidin-4-yl]nicotinonitrile (Intermediate 12)
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10 filtered, washed with water and dried in vacuo to

give the title conpound (0.86 g, 80% as a yellow
weabisdpodski ch was used directly w thout furthePCT/EP2005/003818

purification. ESI/MS (e, -9~ 283 [(M+1)+, 100].

Step b:

6-(2-furyl)-2-o0xo0-5-pyri

-3-carboxylic acid NO\l 0

6- (2-furyl)-2-o0xo- 5- py$

- 3-carboxam de (0.86 g, 3. 23

pot assi um hydroxi de solutiop (5. 20, 27.4 nmmol) was

heated to 120 C and stirr overni ght. The rrixture was

cool ed a si,n conce ’
A <8R8 o P Rah P ey R R SRR SR byraine s
carlborlitriler (@0 g/yamadrrw)ﬁmphﬁbhmbmymuo@r(rzem) Wagadeezdtad 110 °C

3R Ge SRTEN BoE Bl S By
neufraBéed(with 4% adueous sifliuna tydraged carBordle sélstionl Bthyl aBetd@ was

add%ga? ilhe%v.gg)hclﬁnd %ke'(/é w‘%p for%nve mlnlStes %he ?leture was[éltered) to’remove

an lﬂls@hible rbdz(;;ﬁ-sbﬁ’d fTheyorgarfic Y& wasddrizddovigl MgSat, ] fil@ted and evaporated
nt er nedj, at

WO 2005/ 100353, - 36- :
in veedh BisB05R 053 BBPO ek TR Rmeg atec) A 374 ge BB+ Ao orown sold
%f\n\ﬂﬂ-mkj) 87e>(@ ﬁ—i)pyre4n(bdm)47ao (dbl; ZHﬂlﬂysi(dqu)de@d 1H),
car bax Cld (10.3 g, . i n phosphor ous
GG%E;%HHM )m_) was heat ed |n a seal ed tube to
ESIES (fr/e196): 329 [(Med)*oy@yni ght. The m xture was cool ed
and then evaporated to dryness. 5 The resultant oil
was cooled in an ice-bath and nethanol (120 niL) was
Intérhfediateadded. The mixture was then warned to room
nperature and stirred qverni The sol vent was
-G e et PRE T i 4 HiBY 2ro ingh & Eletiaine The
m xture was then neutralisegd wth solid sodium
hydr ogen carbonate. A a|k\‘r nsol ubl e solid was
filtered off and dlé ani c | ayer was
separated, dried (M Q\g) ahd vaporaNed The resi due
10 was triturated with cg

yiN et her and the
solid-was filtered and dr to give the title
conpound (Internedi ate 14) (7.55g, 66% as an

A ofblutidri t eof ol 6-(R-fus/b-[VRndtBMBIPyrinGidinO1-yIH thH-plradblo[ 3 4-Bpyridine
(Exgr%%re 32)'_{)1’00 g, 3&2 g‘r%ol?l_rq dlcﬁlorome(tﬁ'ane (3'5’) L) and8 m(e%anol (1 mL) was

cooled to 0 °C and m-chloroperbenzoic acid (77%, 1.48 g, 6.6 mmol) was added in

'n-4 yl -1, 2-di hydropyridine

N O-N5 A suspension of

4> -1 2-di hydr opyri di ne
i n-10% aqueous

portions. The mixture was stirred at 0 °C for 10 hours then warmed slowly to room
temperature and stirred overnight. The mixture was partitioned between dichloromethane
and 4% aqueous sodium hydrogen carbonate solution. The agueous solution was further
extracted with chloroform. The combined organic layers were dried (MgSQ,), evaporated
and the residue purified by flash chromatography (98:2 dichloromethane/methanol) to give
the title compound (Intermediate 13) (0.48 g, 44%) as a white solid.

& '"H NMR (DMSO): 9.07 (d, 1H), 8.59 (s, 1H), 8.30 (s, 1H), 7.79 (d, 1H), 7.60 (dd, 1H),
6.96 (dd, 1H), 6.61 (dd, 1H), 3.28 (s, 3H).

ESI/MS (mle, %): 342 [(M+1)*, 100].
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1 H, 935 (d, 1 H. ESI/Ms (me, %: 316 [(M1)+,
100]. 15 Internediate 15 Step a:

wWQ-20B+100338r ophenyl ) - 2- pyri m di_n- 4-yl et hanone FPCRER2®5/003818
20 Li t hi um bi s(trinethyl si F'¥Pranmi de (1.0 Min hexanes,

7/ m) was added dropwi se over 3 hours to a
lntesmedtat@ﬂ%f 4-m et hyl pyrimdine (15 g, 159.3 mmol) and
steflahly! 3-fluorobenzoate (25.9 nmL, 175.3 mmmol) in
) FLt'e r ahy drofuran“‘S?O nL) under an_ at nosphere of
6-(2rfurylirgeaxo-SrRprimidintduy It deslihydropyriding 3-carppxamide

tenperature for two hours.and the precipitate was
filtered. The solid wa with saturated
aqueous ammoni um chl ori Ioh, filtered, 25
washed with water and drj i
conpound (32.4 g, 99% A yeI low solid. Step b:
(2E) - 3- (di et hyI am no) - 1- ( 3-f 1 uor ophenyl ) - 2- pyri m di n-
4-yl prop-2-en-1-one WO 2005/ 100353 PCT/ EP2005/ 003818
To a gixipre N 2jaryeR-oxoe-5-pyrimidin-4-yl-1,2-dihydropyridine-3-carbonitrile (1.0 g, 3.8

mmégnone | %‘nﬁ_f) \ivéfseﬁSf?‘SUcﬁg)OQﬁbe@Mﬂ %q&o@%r o@]k@o'ﬂ dro¥i @tsolutlon
(6.2§i met i n@m@lb waS(@@Iem_a) 3%§qH@%ttSefevd¢r@gerrep¢rexdde ﬁabltlon (2 42 mL,
21 Inn%?ﬁbié/eﬂ’{@%l)&ﬁkr\ﬁl%j hehi@l-t8 EQPQ@ %n@%rrﬁ&%rrﬁ%ﬁp?ﬁ@tﬁ%um was

ompound as a dark
cootgd, ang,i apidifiectto pH 4-5 using 5M .aqueous hydrochloric a0|d The preCIpltate was

futeFéd( abhaPNRPRARY laha 2y IQ&% éao%fté H?vg'tﬁb ﬁﬂé’éo &m@'(bleé B0%) as
g Pl

I ne-3-carbonitri met hoxi
a ye{llmw spﬂd gvhighwas uwd)ﬂlyeqﬂmwtb@déwfhe@ parlfma;‘dpmr e of
(2E):
(di nE gHVﬁa‘m/‘ﬁdﬁ f%&’h%oﬂgﬁhenyl) 2-pyrimdin-4-ylpro

- Steph2-en-1-one (39.2 g, 144.7 nol) 10 and

d 14.
6 @,&@Bg@{aﬁ PRt 28 didip deerBerpinAgde of
argoE The {nhxture was n;.ens,ged tg 80 C and stirred for
si x hours, en

A suspension of 6-(2-furyl)-2-oxo-5-pyrimidin-4-yi-1,2-dihydropyridine-3-carboxamide
(0.86 g, 3.04 mmol) in 10% aqueous potassium hydroxide solution (15.2 mL, 27.4 mmol)
was heated {o 120 °C and stirred overnight. The mixture was cooled and acidified to pH 4-
5 using concentrated aqueous hydrochloric acid. The precipitate was filtered, washed with
water and dried in vacuo to give the titie compound (0.86 g, 100%) as a white solid.

8 "H NMR (DMSO): 6.62 (dd, 1H), 7.01 (dd, 1H), 7.20 (dd, 1H), 7.65 (dd, 1H), 8.30
(s, 1H), 8.70 (d, 1H), 9.18 (d, TH).
ESI/MS (m/e, %): 284 [(M+1)*, 100].

Step c:
Methyl 2-chloro-6-(2-furyl)-5-pyrimidin-4-ylnicotinate (Intermediate 14)
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concentrated under high vacuumat 65 C. Water was

added to the residue and the pH adjusted to 4-5 with
wob@geessis hydrochl oric aci 36 The preci pi t at e PGESEP2005/003818

filtered and dried in vacug“fo give the title

compound (36.5 g, 86% as a red solid. 15 8 H NWR

(DMBO): 6.97 (dd, 1 HHN"WNO09 (@ 1 H), 7.49-7.28 (m

3H), 8.54 (s, 1 H), 8. &, 9.08 (d, 1 H).

Step d:
Byrim din-4-yinicotinoni

2-chl oro-6-(3-fluoroph )
trile (Internediate 15)9% Cl N NC]\IZOAsuspensmn

A s%_g?egls]iqnu 81; 06p- 2éwa)>2 "OXD -5- or>ygm|d|n-4 r¥1l d,2 dlllydr?pyfld?e a:? ﬁarg?)glhc acid
(10.8rg, @BMemmol)carplboaphqromseoxwmpﬂdle 7 Bb) Wam’mbbedl in a sealed tube to
- de h ‘ tq. ref
1202050 S50 BRAFRLE bR b BRSPS B QabBp aoess
Thei resuliant @l wasmsocleld! Emlaranel-bethmndnmfman@ (020 mhe wias alowdyeadded. The -

mleré Wa%%%ﬁ%nﬂggqg'rgomqgﬁ ér%idrg aW@ tlt'r]e t&;e?rﬂglﬂhihe solvent was

| OF St hane
evapmrg’mdl anqoeltbsleam‘tate teandf water wee amdd ﬂ'hedmatude Was then neutralised

resid S filtered throug
dISOBTCtGH Toe otgamrodamrhmaesetparqiecmomled NMgSD&) and:evgpoated. The residue

wassllrlp.fr?(er ms c{?d gi%%hy( éﬁ'le?’%ng the goﬁi s M09 Bnd drida tto give the title
conﬁ;op(lcﬁ(lntednwdidﬁ@ﬂyb(é?r&@gl pe) andn 6F-(dite spld.) - 5- pyri mi di n

2! VR s iR e R s . oo

1H)( ©39%,gH)3. 50 nmol ), 3,4- 10 di net hoxybenzyl ani ne

(1.1 N yl am ne (0.385 g, 3.80
éSI?Mg (@??1%0# ?E@Prﬁ 8%5 heated at 175 C for 50

m nut es in Biotage Initi at or Mcrowave Synthesizer.

The m Ii re was then poured into water and extracted
2 91

Intefme acetate. The organic |ayer was dried
StepSO4) and evaporated. The resultant oil was taken up

-fyerplendh e A bshtond 03 ol ol 15 act i ve

al dehyde resi dues) was added andrFthe m xture was
shaken overni ght. The m xture As filtered and the
resin was washed with tetrahyd ran. The conbi ned

filtrate and
Lithium bis(trimethylsilyl)amide (1.0 M in hexanes, 318.7 mL) was added dropwise over 3

'thh glﬁc{ 1389 §§‘3 hgcg%/ggﬁ 2%9?&%?63 8/1 8dark ég] E%ﬁ;@%{%dg off and

I
NN O

hours to a solution of 4-methylpyrimidine (15 g, 159.3 mmol) and ethy! 3-fluorobenzoate
(25.9 mL, 175.3 mmol) in tetrahydrofuran (70 mL) under an atmosphere of nitrogen. The
mixture was stirred at ambient temperature for two hours and the precipitate was filtered.
The solid was treated with saturated aqueous ammonium chloride solution, filtered,
washed with water and dried in vacuo to give the title compound (32.4 g, 99%) as a yellow
solid.

Step b:
(2E)-3-(dimethylamino)-1-(3-fluorophenyl)-2-pyrimidin-4-ylprop-2-en-1-one



- ror§Rplus e

10

15

20

washi ngs were evaporated to give the title conpound

(1.50 g, 100% as an oil.
waHes/18068 (d, 11-1),

(m 2H), 6.50 (m 3H),
3.90 (s, 3H), 3.85 (s, 3H.
[(I\/H-1)+ 100]. Step b: |

2-[(2, 4-di net hoxybenzyl ) aNi
-4-ylnicotinic acid N"N9

suspension of 2-[(2,4-

8 "H NMR (CDCl 3):
7.98 (s,
6. 0Q7(t,
20 ESI/ MBS (e,

9.25 (d,
PE/EPZ003003818
4.75 (d, 2H),
%: 414

1 H, 7.30 (m
1H)),

2-furyl)-5-pyrimdin
0 O,-(LOA
benzyl) amin

0]-6-(2-furyl)-5-pyri Jm 4- yI nicoti nonitri le
25 (3.5 mmol ) and pot&%s(”n1h droxi de (0.85 g, 15. 2

N E R e N

dlmémylfdrmw‘ﬂd@ﬂmfsﬂhw abaulr(sshhg weslHeatedso IrefluxoThemsxture was stlrred

B SO R e BRal B R a2 bl

Stepic: t er ed, washed with water and dried in vacuo to gi ve

e
6(36H X Ie tn%) ou d %‘ld(gllg yl,-_ﬁ9 ; @guyf@oegrlgwﬁe%cargog "Ifd
1H),825(s 1H) d, (m 2H),
7.00 (d, 1 H), 6.40-6.7 I-BH) 4 70 (d, 2H), 3.80
(s, 3H, 3.65 (s, 3H g~ Afe, "% ' 433" [ (MH) +,
100]: Step c:

-(2, <1 Y| - 6-pyrimdin-4-yJ

-1, 3-di hydro-i m dazo[ 4,N-_fI0 b] pyridin-2-one NN N O N
N O a LO D phenyl phosphoryl azide (0.76 g, 2.77

Sodiir |n)etM‘@é=‘dea@66V® d, 342, 3ffhmbl)l mS@Hdéd td @ nixture of (2E)-3-

h -
SR a g NGBV BT 4 BIRP 2B e e G 4.7 ol
and R cgaholicetdmfe (MIBR)g, 113.5 rdmel) XA REdifrééhyifbimanTiie (300 mL) under

m xture was heated to
an atmosphere of argon. The mixture was heated to 80 °C and stirred for six hours, then

concentrated under high vacuum at 65 °C. Water was added to the residue and the pH
adjusted to 4-5 with 5M aqueous hydroéhloric acid. The precipitate was filtered and dried
in vacuo to give the title compound (36.5 g, 86%) as a red solid.

8 '"H NMR (DMSO): 6.97 (dd, 1H), 7.09 (d, 1H), 7.49-7.28 (m, 3H), 8.54 (s, 1H), 8.57 (d,
1H), 9.08 (d, 1H).

Step d:
2-chloro-6-(3-fluorophenyl)-5-pyrimidin-4-yinicotinonitrile (Intermediate 15)
F
N.__ClI
l N
2
| = \\N
NN

A suspension of 6-(3-fluorophenyl)-2-oxo-5-pyrimidin-4-yl-1,2-dihydropyridine-3-
carbonitrile (27.84 g, 95.2 mmol) in phosphorus oxychloride (40 mL) was heated to reflux
and stirred for 16 hours. The mixture was evaporated, ice-water was added and the
mixture was neutralised with agueous ammonia. The solid was filtered and washed

thoroughly with dichloromethane, and the organic phase of the filirate was dried and
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15 reflux, stirred for 6 hours and then cool ed. The

sol vent was evaporated, water was added and the
woisdsuoessext racted with ethyl acetate. The or gRATAEP2005/003818

| ayer was washed with 4% ad@8eous sodi um hydr ogen

carbonate solution, brine and dried (MgSO™). The
evapolatezih Theaslid es@pe mas ditte@ddhriobgh sited gelavashing witht ed

At i . .1 give t ithe c (5036
st B S g RS oL@ B8 oo
crygtagls. | H), 9.20 (d, 1H), 8.70-.(d, 1H), 7.50 (d, 1H),

7.45 (s, 11-1), 7.25 (dd, 1 H), 6.90 (d, 1 H),

6.35-6.60 (m 4H), 4.95 (s, 2H), 3.80 (s, 3H), 3.70
Intefmediite 16 ESI/ VS (me, %: 430 [(M+l)+,. 100]. Step d:

Stef a(2 4- Di met hoxy- benzyl) - 5-furan-2-yi -|

thyl - 6-pyri mdin-4-yi-1, 3-di hydro- 25
2- [(Rmdiarw[ldb(ﬁ)ebjzyi)amnilio]rGi{Zduwl)eéi-pyEiminﬁdMayleic’bﬁmomm‘ile
2005/ 100353 PCT/ EP2005/ 003818 -40 N1 ~N al "~ N
N. OO To a sol ut N6h pof
3-(2, 4-D et hoxy-b -2-yl -6-pyrimdin-4-vyi
-1, 3-di hydro- i m dazol 4, {5 B] pyri di n-2-one (0.30 g,
0.70 mml) in N Ndi !3' c!\manbel/e(B n.) was added
portionw se 60% sodh\um hydr i im mneral oil (0.056
g, 1.4 mol). After dr ogen uti on had ceased,
net hyl iodide (0.119 g, 0.84 was added and t he
m xture was stirred overnight. The Qi xture was
LA n h
A AL bY S B RR S O m B DB M0 8" D fmon. 34
dlmewmpzﬂamlm@piﬁ gt ddl2 omplv end Hgethylarmine (©03850g,n8.80 mmol) in

ethéri_c?n %%g)h%ggd % fg} °§ Jflgg(é@rggﬁteg i\qq%fagéélbkigtogﬁwmrowave
Syniitgsjze?.. Die MmixtuizHyas thedpguded irtelwaterl@nd egBadtett with ethyl acetate.
o810y s o) e b ok P gt e wo
dichi@onethamee@aradli)apelyher sGoppted: behzaldehyde resin (4.82 g, 6.03 mmol of
actlg?\%%'ew e)s c{'éeé’%xfégf%’dé%r éhdytjhgwlidgwwgs Qﬁgl@ﬁ ovl\ll,'\r,\éht Nl'he mixture
wafiliared @n@- the -résin Was- Waghad witld tetrabhygifoftiremt The combindd filtrate and
was%?ﬁg%QNe% e%agorgfggltg glvg %@ﬁ“e cQﬁnpound (1.50 g, 100%) as an oil.

& '"H NMR (CDCly): 9.25 (d, 1H), 8.60 (d, 1H), 7.98 (s, 1H), 7.30 (m, 2H), 7.10 (m, 2H),

© 6.50 (m, 3H), 6.00 (t, 1H), 4.75 (d, 2H), 3.90 (s, 3H), 3.85 (s, 3H).

ESI/MS (m/e, %): 414 [(M+1)", 100].

Step b:
2-[(2,4-dimethoxybenzyl)amino]-6-(2-furyl)-5-pyrimidin-4-ylnicotinic acid

A suspension of 2-[(2,4-dimethoxybenzyl)amino]-6-(2-furyl)-5-pyrimidin-4-yInicotinonitrile
(3.5 mmol) and potassium hydroxide (0.85 g, 15.2 mmol) in ethylene glycol (18 mL) was
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(5 m-) and copper powder (0.09 g) was heated at 230 C

for 60 mnutes in a Biotage Initiator M crowave
wepmishesisser. The mi xture was diluted with di epayiEerdesn03sis

and purified by 20 flash chi@8mat ography (diethyl ether -

foll owed by ethyl acetate) to give the title conpound
hea(ddl. t80 59 ,°C7 (¥fer atirriag yar fournhoaicd thd yelBow kbiblida waDEdASd, poured onto

ice %/a%génsff @%’e_p(x daGpl-i'%}_év%d 51)/fl 2'542’?0 g %%Féc%qés%giq.d&%%@(:?p%te was
filte@d>Wagitbd dittHvated add dfigd inlvadyo tdegivé Me it ompPdund 2890 g, 93%) as
awlgjf NH-OclS'h;’ 100]. 25 Step b: o .
ot -6-(2-furyl)-5-pyrimdin-4-yl pyridin-2-am ne A
) ‘r{rnge(th'\D)ataesl(ﬁl) ?\I Np%%QE,/ M)Qi%@ _(&GH)FEZ@Q&,M@Q,B%@ (d, 1H), 7.25
-41- r a sol.ution Q o :
(m, 324Uy 1555457 RiE HE A T D 6rAhe3 65 ® HD-

"ESIMS (niared)) 4331 (vdi yr 1 sul foxide, (27 m-) and water
tn ))433Y( mdm}’

27 nl) was adde br omosucci ni mde (3.74 g, 21:0
SteRgh1) portionwise over 20 minutes. After 20 ninutes,
3-(z,mnﬁnéﬂql@&9muﬂty-sﬂumm}yﬁsgﬁriﬁﬂdmr4-§il-$,3mmyarowaﬁdaﬂsm,@-
angi tthe mxture was stirred for a further 20 m nutes.
bIpiidin-2:p0¢ ure was diluted with water and extracted with
et hyl acetate. The cenbined organic |ayers were
washed with water gnd fbri ne, dried (MJSO™4) and
concentrated in va : Nesi due was purified by
flash chromatography (1:[t hexgmes/ ethyl acetate) to
give the title co g rn@di ate 17) (2.30 g,
3599 as a white solNdp 10 8 (CDCI3): 9.26 (d, 1
H, 860 (d, 1 H, 805 (s, 1 7.35 (m 1 H, 7.04
(dd, 1 H, 6.69 (dd, 1 H), 6. A H), 5.38 (s,
2H) ESI/M5 (mMe, %9: 317/319 [(M1)+, 100]
Dipheryiphaeshayleadi@e 18.76 g, 2.77 mmol) was added to a mixture of 2-[(24-

dimaiha B i e S -y nicotinic B4 ('0b § 25} Mimol) and
trietBylam@eD (041 ; MB3Y imdi) Py 1 UrdickaRe 429 M) IMheNmA&ta81WRs heated to
reﬂlﬁ%?fire?rf%g 1@3{@#@* 1-_0,3;8@%@;% Sy s SHEpalsel plgs s added
and\hg apeled extrattet withaBihgE aétatél The corg@ae (Ayer ivili dashed with 4%
aqugguso g’c?dil%h h?ldr%%gn rggﬁolo%éte solution, brine and dried (MgSQ,). The solvent was
evaporated and the residue triturated with diethyl ether to give the title compound (0.860

g, 87%) as a yellow solid.

& '"H NMR (DMSO): 11.50 (s, 1H), 9.20 (d, 1H), 8.70-(d, 1H), 7.50 (d, 1H), 7.45 (s, 1H),
7.25 (dd, 1H), 6.90 (d, 1H), 6.35-6.60 (m, 4H), 4.95 (s, 2H), 3.80 (s, 3H), 3.70 (s, 3H).
ESI/MS (m/e, %): 430 [(M+1)*, 100].

Step d:

3-(2,4-Dimethoxy-benzyl)-5-furan-2-yl-1-methyl-6-pyrimidin-4-yl-1,3-dihydro-
imidazo[4,5-b]pyridin-2-one (Intermediate 16)
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20 bi s(triphenyl phosphi ne)pal | adiun{11) chloride
(0.144 g, 0.205 mmol) and trinethylsilylacetyl ene
wOQo®B0H0333 8.2 mml ). The m xture was heat ed t 8CO@PDO5M03818
a sealed tube and stirred-agernight. The m xture was
cooled, diluted with water and extracted with ethyl
acetate. The organi Q\layer was dried (MgSO4) and the
resi due was purifi fl ash/ chrorrat ography (1:1
hexanes/ et hyl acet
6-furan-2-yl-5-pyrimdi
trinmethylsilanyleth -plyrlmllln(z ylam ne (0.645 g,
47% as a white sol Ndp This matekial was dissolved in
nmet hanol (20 nL) and potassi um bonate (0.263 g, 1.9
mol ) was added. After stirringAsp-2 hours, water
was added and the m xture was extracted wth :
To dia C halotutlometdﬂ arse(2, 4FD&neih@@me:nzylaﬂéuramﬂsyh&asymddiw'rét-jd-1 ,3-dihydro-

IR0 20,8 By dTAal dn WG Retrimmarmids 43 mL) ves

addeﬁ Iﬂ?pnibnﬂlsé |602/e s catainatyerideSin rﬁlﬁe@ 0il ¢0.098029.4 asmal).\After biydrogen

evol?u_?llgaﬂil% ge%e%wﬁe&%g%% rﬁ)% 1& ED 6%1} _n@lj’@ol Wag 'agg?_é ghd éﬁ_e;%ixmre was

stirred dverhigt}., THe diixtdne) wds plirtitiénedodtweer? Ejhy| 3cetd@te( snd Whler and the

5 ESI/MS (mf 26, 10Q
organic Byt e WS LG REARG BUTS e PHEH RO opppiedp give the
tltle&mwm(lhﬂ&rﬁieﬂlatg 8)0P83g, 85%91935 alv\ihdié solid.
)=5-pyrimndip-4- ri_din- 2-an
5 ' NI TRakEeeonl 1H)ch B8, BBt rrdS o A, 7%z o, mh),
6.80 @idr ahy@rcm‘@s@r(mﬁmm 20 m;Har 330 (@tmmS@lmr(@ 391‘) @ng@en 3H).
d ri et am ne (3 'm), copper(l)
ES'("GS 605 go): Hr4dMg+
b| s(t ri phenyl phosphl ne) pal | adiunm(I1) chloride (0.018
025 _mml ) and et hynyl benzene (0.13 g, 1.26
'“tW}ateﬁe m xture was heated to 90 Cin a seal ed tube
teg@d stirred 15 overnight. The m xture was cool ed,
uted with water and extracted with ethyl acetate.
6-(2rfsyrogaingidingd-yipypidingranaiie \yso4) and the resi due
was purified by flash chcomatography (1:1
hexanes/ et hyl acet ate) NG ! ive the title conpound
(Internediate 19) (0.0 , %9 as a yellow solid. 6
"H NWR (CDCI3): 9.25 (d, 1 .62 (d, 1 H), 7.95 (s,
1 H, 7.35-7.05 (m 7H), 20 1 H), 6.45 (m
1 H, 5.40 (s, 2H). ESI % : 339 [ (M) +,
100]. Internedi ate 20
A mixture of 2-amino-6-(2-furyl)-5-pyrimidin-4-ylnicotinic acid (0.50 g, 1.8 mmol), quinoline

-4

V& (T e,

(5 mL) and copper powder (0.09 g) was heated at 230 °C for 60 minutes in a Biotage
Initiator Microwave Synthesiser. The mixture was diluted with diethylether and purified by
flash chromatography (diethylether followed by ethyl acetate) to give the title compound
(0.30 g, 70%) as a yellow solid.

8 'H NMR (CDCls): 4.80 (s, 2H), 6.42 (dd, 1H), 6.55 (d, 1H), 6.63 (dd, 1H), 7.00 (dd, 1H),
7.29 (d, 1H), 7.80 (d, 1H), 8.59 (d, 1H), 9.20 (d, 1H).

ESI/MS (m/e, %): 239 [(M+1)", 100].

Step b:

3-bromo-6-(2-furyl)-5-pyrimidin-4-ylpyridin-2-amine (Intermediate 17)
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3-[(3-fluorophenyl)ethynyl]-6-(2-furyl)-5-pyrimdin-4-
yl pyridin-2-amne NN~ F N N 25 0 WD 2005/ 100353
WOCHSAPRBAS5/ 003818 -43 To- a 'solution of PCT/EP2005/003818
3- brono- 6- (2=furyl ) -5-pyri nigdi-n- 4- yl pyri di n- 2- am ne
(Internmediate 17) (0.420 g, 1.3 nmol) in
tetrahydrofuran (3 nL) under an atnosphere of argon
was added triethylam e (| m), copper(l ) iodide
(0.010 g, 0.05 mml), X Br :
bi s(tri phenyl phosphi ne) pal |
g, 0.05 mmmol) and 1-eth N uor obenzene (0.312
g, 2.6 mmol). The m xtu s heated to 90 Cin a
.seal ed tube and- stirred overnight. The m xture was
To caadadutiondiof uB-€2Hwwylj-B-pyeitnin-d+ytbyedineramame \(B.0hget 20 mmol) in

aim G Rloo BF, BILT A BB ik, st B Tamiriee 374 0,
21.henmolp poibhyiseanet dt)ej‘unutesg Alter ROeminiitels e mocaTplibnemosuccinimide
0504128 Bl e atiny SRy S mhurdSals 8567 O o Sputes. e

mix{use whbsl)diluted3wittY wa8er(and é‘»&l)a,cteﬁ! with ethy| acédtatd) Thé.obmbined organic

layeﬁ)g%e_re WF%? é{\ﬁ%ra ?’Vg?eé a5§ bilge, rgge(ylg(@(l«,) anJ cérgcenf’l gted in vacuo. The

resiBud dab puyifiod by flésmel'trhma;dgmmw() -151qa¢nemtdylracétayé) td ,gRrecthe title

(11) chloride (0.036

oot r(% &%@emf’%aa{ﬁg%ﬁ{fao g, asawHIte sige MN O N NN

wmm (xr:loefé) (24 w, yiH) - &60Yd, TH)ABIOS4sY I R), G085 at £H), 7.04 (dd, 1H),

665&;& %g%a‘iéé’& %’ﬁ) ﬁégﬁ%%y"gengylgfhymlzl) nlen(gt ggngl, (5 7

ESIMIS(h/eans): 31he1anjmt-yy e1oms heated to 65 Cin a sealed
tube and stirred overnight. The m xture was

concentrated to dryness and the residue purified by
Intdrinkeliate AgoMat ography (9:1 dichl oronet hane/ net hanol )
egnpo nd . (.,0. 24 63% as an
el iz Bargra-By i Y nmﬁg 0, 26 (d, 1 1.
8.65 (d, 1 H, 830(5/\1H) 7.39-7.20 (m 4H), 7.04
(dd, 1 H, 6.85 (d, 21, N6.55(m H) 5.47 (s, 2H),
3.90 (s, 3H). N Z

\_0

To a solution of 3-bromo-6-(2-furyl)-5-pyrimidin-4-ylpyridin-2-amine (Intermediate 17)
(1.30 g, 4.10 mmol) in tetrahydrofuran (4 mL) under an atmosphere of argon was added
triethylarhine (6 mL), copper(l) iodide (0.039 g, 0.205 mmol),
bis(triphenylphosphine)palladium(ll)  chloride  (0.144 g, 0.205 mmol) and
trimethylsilylacetylene (0.805 g, 8.2 mmol). The mixture was heated to 90 °C in a sealed
tube and stirred overnight. The mixture was cooled, diluted with water and extracted with
ethyl acetate. The organic layer was dried (MgSO,) and the residue was purified by flash
chromatography (1:1 hexanes/ethyl acetate) to give 6-furan-2-yl-5-pyrimidin-4-yl-3-
trimethylsilanylethynyl-pyridin-2-ylamine (0.645 g, 47%) as a white solid. This material
was dissolved in methanol (20 mL) and potassium carbonate (0.263 g, 1.9 mmol) was
added. After stirring for 2 hours, water was added and the mixture was extracted with
dichioromethane. The organic layer was washed with- water, dried (MgSO,) and
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ESI/M5 (me, %: 400 [(M+1)+, 100]. Step b: WO
2005/ 100353 PCT/ EP2005/ 003818 -44
WQ@-2&5h00353 6- f ur an- 2- yl - 1- (4- net h- oxybenzyl ) - 5=pg¢TiErR2@5/003818
-4-yl -1 H pyrazol o[ 3,4- b]pwyei-dine (Internediate 21) N
NI ON NN-O To a solution of

evaPorafed W yive -the (ifle @iripokid einteriyediatpy18) N0 G00-g}-400%D, &5 d yellow

1 hydro-3H 5 pyrazol o[ 3, 4-b] pyridi n-3-one (0.100 g,
soliy 25 mmmol) in N, N-di methyl formanide (1.5 nl) was added
5 "HPRIMR ORCEE HE4E ad) ugrsbyelrigle 7ig1 @1 may, a.3(rh, (1), 0108 (dd, 1H),
0.3 mmwl|). After hydrogen evol ution had ceased,
67&%[‘"‘%%%%1 983 (3, ’.%gﬁfﬁalw)-vvas added and the
ESIME (Ml omyasesfimngdidoyr a further 30 m nutes. The
‘m xture was partitioned between ethyl acetate and
wat er and the organic |ayer was washed with brine,
Intédfiedshté WBSO4) and 10 evaporat ed.: Fl'lash chromat ogr aphy
exanes/ et hyl acetate) gave.the title conpound

11 h
AT PAP YTy ) i - S0RTIAB 2 o bl 4. S

1H NWVR (CDCI 3): 9.25 (d, 1H), 8.
11-1), 7.38-7.30 (m 3H), 7.18 ( 1 H, 6.96 (dd, 1
H, 6.82(d, 2H), 6.5 1 H), 55, 2H), 4.10(m

2H), 3.80(s, 3H), 1.4\5(1 15 ESI/MS (nme, 9N:

428 [(M+1)+, 100]. Twfer i
6- (2-Furyl)-5-pyrimdin-4
H pyr azol o[ 3, 4- b] pyr '\d”l\
20 To a suspension of

2-chl oro-6-(2-furyl)-5-pyrimdin-4-ylnicotinonitrile
To 60 S8ty o, PRI AT BRI LA Ae datermesiate 17)
(0.20Y81rR@3 RendTP MO IR §uked. (B ImI0), urkiér nrabsphRsl of Aigon was added

. mxture was heated to ref| ux and stirred overni ght.
triethplemMinsct urld V\/a@}-}’r eatP@eUDt h 'ﬂ?abdeaqu@oqgs sodh um%-025 mmoi),

bis(FEHERRBRoSHAN b&usmalhWdHiceand18Ne ROZE hivhdipbRd Ib
TR aaLR I ReOd ) DO TR B9 eriane

iltered, with water, acet ate and i
(0.8 Bah@P BMParNEMHTS HaFo hediedito 54 RE inia ISealedrigorAnd stied
ov<—:-§rgig}i(t£]I Fhe RA & 1Was Z8biet0 dRfed with lwafer 88d @Rtrkt8MYMh ethyl acetate.

The organic layer was dried (MgSO,) and the residue was purified by flash

d, 1H), 8.25 (s,

mMe N~ N -NXNNN 0

chromatography (1:1 hexanes/ethyl acetate) to give the title compound (Intermediate 19)
(0.054 g, 25%) as a yellow solid.

8 "H NMR (CDCly): 9.25 (d, 1H), 8.62 (d, 1H), 7.95 (s, 1H), 7.35-7.05 (m, 7H), 6.72 (dd,
1H), 6.45 (m, 1H), 5.40 (s, 2H).

ESI/MS (m/e, %): 339 [(M+1)", 100].

Intermediate 20
3-[(3-fluorophenyl)ethynyl}l-6-(2-furyl)-5-pyrimidin-4-ylpyridin-2-amine
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WD 2005/ 100353 PCT/ EP2005/ 003818 -45 8 'H NWR

(DMSO):. 5'.83 (s,-2H),-6.58-(dd, 1 H), 6.80 (dd, 1
welpposaoes3(dd, 1 H), 7.60 (dd, 1 H), 8.42 (s, PATHHP2005/003818

8.74 (d, 1 H), 9.20 (d, 1 Huz-12.25 (s, 1 H. ESI/M

(me, %W: 279 [(M1)+, 100]. - 5 EXAMPLES Exanple 1
To- % é&uifdrﬂ@f EBiRMY- 6-(§fl,4y|) BipphimidH-09Yrifin Dl AAinee (IMtermnelitite 17)
SuUsS enS|

©. 4§0(93 154 o dA éﬁW'}deOfWaf‘r 8-mb) Andef 3y airagspheLenf #rgon was added
triethylain@feredimt e A)), (0 é&p;ﬁr () 0. bdeol ) (@io@b 10"/g pal b@el UNmol),

’bls(ﬁwaéi?yr'@wsp@f‘ﬁwgﬂ A0 C'ﬂ%‘?%déﬁ%,@’t 51051 b, Sithel-ethynyi3-

quoFﬂUéh%r% (W@azfg |2t6%mﬁda|)t *r'ﬁ@ Hﬁbﬂur@f%\lrdstr%(a@d G ) @ﬁ a ddaldPtibe and

ke was washed with ‘ethanol. The conmbined filtrate

SHiTA PUREIIN §3° VKR s oFoiask dilnigd githe wetes anc petracted with ethy
acefddP PR @ lolflaygr V\ihgoc?@edan’?S@43|a$\dbfh%%sﬁlﬁle'\ﬁas %)er d by flash

chro,rpgtogrgphy,(%a he)gq,q)es5etlgg|a;|)%teé g @Jve %e tltggqprrmq“ng)(lntermedlate 20)

(©. 113@ 40%)<§§B|yenéim sohd
FI uor op yridin-4-yl-3Himdazo[ 4, 5- ]py

5 Htﬂu (C[RGIa)NQZS d>1H|N 22@ Wy 2B Up el 7.34-7.08 (m, 6H), 6.72 (dd,
I 3,4' -bipyridine-5, 6-di am ne
1H$%>%§ i Hq))rg%%e(g il-)i 0.23 nmmmol) and
ESItM$ ém V@r@ﬂ?dj(MHﬁaI@Od% g, 0.46 mmol) in glacial
acetic acid (0.15 m-) was heated in a sealed tube to
140 C. After stirring overnight, the m xture was
Integnediate 2hd taken to pH 7 with saturated aqueous
ste§@di um hydrogen carbonate sol ution and then 25
—érrract ed. The organic |ayer was dried (MgSO4) and
6-(2=fpapldA 4 4-maethoxypenzyh-Sspyrimidimdeat-1v2adihydro-8Hrpirazolaf3, 4+

et hyl —ether and dried to give the title conpound (36
onfiiyly?

as an off- white solid. 5 H NVR (DVSO):
7.00-7.40 (m 6H), 8.10 (m 1 H), 8.47 (d, 2H), 8.57
(s, 1 H. ESI/NS(Me, /() 291 [(M+1)+, 100]. 30

To methyl 2-chloro-6-(2-furyl)-5-pyrimidin-4-yinicotinate (Intermediate 14) (0.30 g, 0.95
mmol) in ethanol (5 mL) was added (4-methoxybenzyl)hydrazine (0.69 g, 5.7 mmol) and
the mixture was heated to 65 °C in a sealed tube and stirred overnight. The mixture was
concentrated to dryness and the residue purified by flash chromatography (9:1
dichloromethane/methanol) to give the title compound (0.24 g, 63%) as an off-white solid.
8 '"H NMR (CDCls): 9.26 (d, 1H), 8.65 (d, 1H), 8.30 (s, 1H), 7.39-7.20 (m, 4H), 7.04 (dd,
1H), 6.85 (d, 2H), 6.55(m, 1H), 5.47 (s, 2H), 3.90 (s, 3H).

ESI/MS (m/e, %): 400 [(M+1)*, 100].

Step b:



10

15

20

25

WD 2005/ 100353 PCT/ EP2005/ 003818 -46- Exanple 3
5- (3- Fl uor ophenyl) - 2- et hyl - 6- pyri di n-4-yl - 3H i m dazo|
wa260sklogdssi dine N, F 1 | \> \ N N A mxture 8E€T/EP2005/003818
2- (3-fluorophenyl)-3,4"-bi pyaidi ne-5, 6-di am ne
(Example 1) (42 ng, 0.15 5 mmol) and
3- Etndx9tmmrm-ntwaqatmémos<§ﬂeml) KpyrimTath-4-y10 mrm!zaio[a A-
b ‘8 ?I Cld Jzﬁ heated in a sealed tube to
]Plﬂ ng g %t? ?lng overnlght‘the m xture was
cooled and taken to pH 7 with saturated aqueous
sodi um hydr ogen car bonate sol utifn and t hen
extracted. The organi NT aller was @ried (MgSO4) and
evaporated to give a s&hi was triturated with
diethyl ether and dried to title conpound (29
ng, 63% as an off- 10 - 8" H NVR (DMVBO) :
6.96-7.38 (m 6H), 7.90(§, 40(d 2H). ESI/ M
(me, %: 305 [(Mm1)+, 100]. le 4 15 .
2- Cycl opropyl -5-(3-fl uorop'he 6-pvridin-4-vl-3Him
dazo[ 4, 5-bl pvridine Ni
N-[ 6- am no- 2- ( 3- quorophenyI% 3,4 -bipyridin-5-yl]cycl

To Opr oahtioar b@fxam-(defu(yl nﬁ-@i#’-rﬂ?ﬁbﬁjb@nz;ﬁ)—5-(o§5mm-4-®l-i2 -dihydro-3H-

| h
pyr2gy 4 B S G0.800 Saidst mbint iy e et S (1.5 mi)
wast adieai pdmmleO%Oﬁd)c&uﬂn &fydrlﬁi/&pﬁfr%rﬁ%ll f. @@hmg, Io 3 mmol) After
o o BLESR ek S 0 I TR B S
mixtuké NNRS(@MB@)r a €urtifer G mlab’()es DPhdthixtione A4l paditidded Petween ethyl

ace%'i_g &\Qd vgater1 agﬁi (tf;%éirg%yéc éwa%f) waé-??) ‘["[tl'l\/lwbl'fg'( gr_ﬁﬂz)]( gS0,) and

evaa&a@damsh chromatography (1 1 hexanes/ethyl acetate) gave the title compound
(meSiagits 2119054 4 SRR WY 100sa o

5 "HPRIMFERSDOR): 0CB3ES 1H),46/63 (d, 1H), 8.25 (s, 1H), 7.38-7.30 (m, 3H), 7.18 (dd,
1H), 6.96 (dd, 1H), 6.82(d, 2H), 6.55(m, 1H), 5.5(s, 2H), 4.10(m, 2H), 3.80(s, 3H), 1.45(m,
3H). :
ESI/MS (m/e, %): 428 [(M+1)*, 100].

Intermediate 22

6-(2-Furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine

To a suspension of 2-chloro-6-(2-furyl)-5-pyrimidin-4-yinicotinonitrile (1.14 g, 4.0 mmol) in
ethyl alcohol (20 mL) was added hydrazine monohydrate (0.61 g, 12.1 mmol) and the
mixture was heated to reflux and stirred overnight. The mixture was treated with 4%
aqueous sodium hydrogen carbonate solution and the precipitate was filtered, washed
with water, ethyl acetate and ethanol and dried in vacuo to give the title compound
(Intermediate 22) (0.80 g, 71%) as an orange solid.



A m xture of
2- (3-fluorophenyl)-3, 4" -bipyridine-5, 6-di am ne
wOBx@EMmpo3s31) (70 ng, 0.25 PCT/EP2005/003818
nmol ) _andtri et hyl ort hopr opi-agate . (88 -ng, ~ 0.50
mml) in ,glacial acetic acid (3 nL) was heated in a
Se% WNMNO@JMS 4@8@(3 éH)ees 5§(d1d r1IH)96 é@ledd waﬁzst(dl’tﬁ 1H), 7.60
he m xture was
dd'tﬂﬂ)eﬁ"f%sylW)a8§ﬁé‘ljl1"ﬁn%391(dao1f"')mﬁ %55 (Saﬂb')taken to pH 7
W t heBygigt /&ty 22ayRe4S, 9061 um hydrogen carbonat e
solution and then extracted.” The organic | ayer was
‘ dried (MgSO4) and evaporated to give a solid which was
5 ExAupLEsed by flash “chromatography (98:2
- di chl oronet hane/ met hanol ) give the title conpound (22
ny, 30% as a white solid. 8 HNWR (DMSO: 1.20 (t,
Ex le12- 39 (g, 2H), 70735(m 6H), 8.03 (s, 1H),
. 10 (d, 2|—2 12.70 é H. ESI/M5 (me, %: 319
Z(q pr{gnheny@o’:’M' |Exlawﬁpé dlamme . :
5- (3- Fl uor ophenyl) - 6- pyrl -4-vi-3H11,2,31triazol of 4
,5-blpyridine N, NFN 1% A solution of sodium
nitrite (20 ng, O.29 ter (3 nL) was added
dropwi se to a cooled (i Nsol ution of
2-(3-fluorophenyl)-3,4'-b ridi ne-5, 6-di am ne

10 A spepopen et bl o SRR MR ETTPAialE 300150

0.5 MhrAsl) 88d a0% paladiutesEstbo® (3000g) nestRaiort 1y mL)awés stlrred under an
stirred overnight., Solid 20 sodi um hydrogen carbon

atnwaghqgg@é@yﬁr@ggﬁaﬁﬂerphpwroﬁge it e M@Cﬁllﬁrq%f@O%Cehte@ and the
flltef bél%ee\ﬁlé‘éjwasw&ﬁnﬁde%ﬁ& '\’Wé SmiREY ﬁlfrb%daﬁd%iﬂh%stvb@e evaporated

| e conpou as an off-white solid

to gafeHhNMi@ e@m@nd (ﬁ 160; 70%) efp Paig brognsslid.d, 2H), 8. 60
15 ( S.5 q—,’&IMR EDEINE3 681 € 2140 4.58 82 2b) Mrd o (%P%l), &5 (d, 2H).

5 (3 BI/MS (5pecthy 281 6y T, dPRL 4- yi - 1, 3- di hydr o- 2H i ni da
zo[4,5-b] pyridin-2-one N, *NN | NN\OF N To a warm
(40 O solution of

Example-Z | uorophenyl) 3 4' - bi pyri di ne- 5, 6-di am ne

5- (% mﬁ?@ é?la 9I 5'94 %a%%[gygl%yrlwne

-carbonyl diim dazol e N/ |
x

N
F LA~y
N~ TN

20
A mixture of 2-(3-fluorophenyl)-3,4'-bipyridine-5,6-diamine (Example 1) (65 mg, 0.23’
mmol) and triethylorthoformate (68 mg, 0.46 mmol) in glacial acetic acid (0.15 mL) was
heated in a sealed tube to 140 °C. After stirring overnight, the mixture was cooled and
taken to pH 7 with saturated aqueous sodium hydrogen carbonate solution and then

25 extracted. The organic layer was dried (MgSO,) and evaporated to give a solid which was
triturated with diethyl ether and dried to give the title compound (36 mg, 54%) as an off-
white solid.

& "H NMR (DMSO): 7.00-7.40 (m, 6H), 8.10 (m, 1H), 8.47 (d, 2H), 8.57 (s, 1H).
ESI/MS (m/e, %): 291 [(M+1)*, 100].
30 ;
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WD 2005/ 100353 PCT/ EP2005/ 003818 -48 -(40.4 ng,--0.25
mol ). The m xture was stirred at roomtenperature for
wowmshoewsss then warnmed- to 80 C. After stirri RQI/EP2006/003818
hours, the m xture was poure@.-i nto water and the
‘precipitate that forned was filtered and washed with

Ex I3 -and diethyl ether to give the t|t| e conpound
E%SI 590 as_an- off- 4 d. 56 B/Re(DI\/ISO):

[(I\/H)+ 100] Exan'pl es
5- Et hvnvl - 2- (3-f | uor ophe
10

6- ( 3- Fl uor ophenyl ) - 5- pyr Y1-1 H pyrrol of 2, 3- bl pyr
idine NN~ F ~N_ NF I "Il To a solution

A ralxﬁﬁe chf U’% %ﬁﬁﬂ%@é’#{énﬁ/ﬁ 4 4k ddyﬂ@hg%és gw%e Brrmﬁﬂ)ﬂe %142 t?'hg, 0.15

mle) Mngh wetrmdrmoammd(é&?(m 50.g&immai dte glagial atstlcalamds(ﬁtﬂér ®l) was

ag%%%)ggﬁal\é@‘ct%@% tqﬁﬁ erﬁﬁélj %]tgrglféé\‘?«%mg ?h{:‘gﬁlx’cﬁ to\i/%s cooled and

takext to pHNT aitte safugdted dgheous xédinma }vwisogeuod:asdonaielamumdn and then

i d
et e Plagn? ohet VoS A SRl aymid Sppution ves
trituraied duite diethylfetiest dnd drieaisto give thieeitle groaploynd 200 ml, 63%) as an off-
whge i chl,or onet hane/ met hanol to 50:1

Qrlhjor onet hane/ met hanol ) to give
5- &8 WYRWIR aamsej legB-DeB&ny6HY, 3,98 (s biHy 814di(a-BHyam ne 20

(13 g?Lm‘Sﬂlii) %?%@%([M”;H)ﬁ ]lslg 752'3 (r’?rI]NR(s(roC,DCIrszs:s

(s H, 845 (m 2H). ESI/M5 (me, %: 290[(|\/+kl)+,
100! and 6- (3- fl uor ophenyl ) -5-pyridin-4-yl -
Ex oIo[23b]pyr|d|ne(65rrg 8% asav\,hlte
' 5L b 8)p Z i

1 H) ESI / M5 (n1e
Exanple 10 6-(2-Furyl)-

H pyrazol o[ 3, 4- b] pyri ci € NNI N Nd W

2005/ 100353 PCT/ EP2005/ < -49 To a suspensi on of

2-ch loro-6-(2-fu ryl)-5-pyri md i n-4-yl ni coti
N-[6-@mind-24(3-Budrophérymesliatigridin-5-yljcyclopropanecarboxamide (Intermediate

6) (35 mg, 0.1 mmol) in glacial acetic acid (2 mL) was heated in a sealed tube to 140 °C.

A '-b_i pyri di n-6-am ne
>__

After stirring for two days, the mixture was cooled and evaporated. Flash chromatography
(98:2 dichloromethane/methanol) gave the title compound (16 mg, 48%) as a white solid.
5 '"H NMR (DMSO): 0.85 (m, 2H), 0.99 (m, 1H), 1.21 (m, 2H), 7.0-7.20 (m, 6H),
7.94 (s, 1H), 8.52 (d, 2H), 11.42 (s, 1H).
ESI/MS (m/e, %): 331 [(M+1)", 100].

Example 5§
2-Ethyl-5-(3-fluorophenyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine

N/
=

N
F |N/ N\>—\
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(1.14 g, 4.0 mol) in ethyl alcohol (20 m-) was added

hydr azi ne nonohyd rate (0.61 g, 12.1 mmol) and the
waoiaisuvesssas heated to reflux and, stirred ovePai(ir2aos/003818

The m xture was treated w-4hn-4% aqueous sodi um

hydr ogen carbonate solution and the precipitate was 5

A rﬁllxiut'ééroeCQ (FMmsRGshenlylh3, Adipgridinebleydiamart aﬂm;md €t (Enedg, 0.25

vacyo to vet t|tIe
‘mmg aﬁ% %‘etggbg% %P%iﬂ@%ieég# m"NN)Fé“( eg %ﬁ'd(((s)’ mL) was -
heagédgg aﬁs&ﬂed ﬁ.ﬂ‘)e td 1éHb4°2Cf5 AHer @ﬁl‘ﬁng %dﬁ)hou?sdgﬁe ﬁﬂﬂure]wﬁg cooled and
evapg{ate_g e q@u%\}vegtakgn H)S) in Eg:'_an{y@n(qﬁné of vy@ter 217@ taken to pH 7 with
satdré%]a)qﬁeodso@dl%m W?ﬁgﬁég}dﬁﬁaoﬁ&te slolutlon and then extracted. The organic
'ay%‘ﬁ% doieq é»\{ﬂs @%P'i@ﬂlrei"apwﬁ@-dy%l gike 2apolidewhich Nwagphrifieq by flash
’chr&ﬁla_t@gr%pﬁ)rW%icﬂ%r%et@aﬁ&ﬁeﬂa\%% gRePRE itk %nfpﬁuua 122 mg, 30%)
ﬁrazo b] pyri din-3-amine” 15 (Exanp

as g yhitggelig, O 36 mol) in pyridine (0.5 ni) vvas added

acet1 0 I

nad RENFRCICMSOEA AR ZPof BT3B SPf, L3 {i . aso
(d, %ldbﬂédoéﬁd“'boured into water. The precipitate was

filtg Rk and dried in the air to

gi ve t e t| eﬁ)(gg\rf\r%g ﬁm 86.50(}'84 g, 72% as an orange

solid. 5" 'HNW (DVBO): 2.10 (s, 3H), 6.59 (dd, 1 H),
Eiﬂgllég_ﬁ(dd’ 1H, 738(dd 1 H, 7.61 20 (dd, 1 H),

; (s, 1 H) 1 H, 10.86 (s,
5-(3tFiMpropiwe ‘ 1.2 R]triazelo[48-blx g M+1) +,
100] . Exanple 12_

5-b] pyridin-2-one N N3
Triethylamne (0.10 ni,FQ

v N 25 O
h'}' was added to a

pyrimdin-4-ylnicotinic acid (Internediate 5) (0.10 g,
A sBlufién efsdd)unanikitdi(pb ety lorEeom il fiy water 48 de) (Whsl2dbed. dropwise to a

conbgetBRly ebfid 5 ERrh e bbb LS R, fgamite 1
(69vRG, LS PANAS @tgabidl beetichacid €5 nilyaindagatadtied ngll)aThalmixture was
stirr%%eéd ﬁqinutes and then warmed to room temperature and stirred overnight. Solid
sodium hydrogen carbonate was added in small portions. The precipitate was filtered,
washed with water and dried to give the title compound (42 mg, 59%) as an off-white
solid.
& '"H NMR (DMSO): 7.00-7.40 (m, 6H), 8.55 (d, 2H), 8.60 (s, 1H).
ESI/MS (m/e, %): 292 [(M+1)*, 100].

Example 7
5-(3-Fluorophenyl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

To a warm (40 °C) solution of 2-(3-fluoropheny!)-3,4'-bipyridine-5,6-diamine (Example 1)
(64.6 mg, 0.23 mmol) in dimethylformamide (0.4 mL) was added N,N'-carbonyldiimidazole
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WD 2005/ 100353 PCT/ EP2005/ 003818 -50 acid (0.13 nlL)

and water-and after scratching...the: precipitate was
woibisawed3 washed with water and net hanol andpdTiEe2005/003818

give the title conmpound (0-@85g, 56% as .a yellow

solid. S'" HNWR (DVSO: 6.51 H) , - :1 H); 7.23 (dd,

(404 rﬁ@i 0.25 318\116|§ THe H)ixture7w§é)stlr(dﬂ atlrob%- te&f—éilat(lﬁ fodl two hours then

1.H; 11 H) 1.'69 (s,
warpcbed tg. 80E‘§ / e( ,ﬁclrémgo}éve @8‘05 [tl(lm);tmre wg@]pouredgg'@nwpt@r and the -

: preérg‘lta?e r?a‘t tf&h\%‘?de%s flitcted *&'n@Xansﬁé@ ith \Batdl 378 BRtHYI Ner M ive the

tlﬂesompwrafi @1(r§§lljts %/g%ﬁo;m%f -white)$lidr i di n- 6- ani ne
I 1- 0 | d 10%
(1 s J{I@ BV 6@%75(@7%8% (o131l ) an

palla m'on carb anol (5 nL) was
stlrE%WSr(ODéﬁ %h a7 Hiyert)at@Rlsphere. After | day, the
m xture was filtered through Celite(r) and. the filter
cake was washed with ethanol. The conbined filtrate
Mﬂrﬁgs wer e evaporated to give the title
> VR (CDClI 3): 6.52 (d,
7 (_d 2H). ESI/ M5

2- (2 Furyl)-3, 4 blpyrldlne 5, 6 dlamne NN\ NHZ O N
NHZ 20 A suspension of

2-(2-furyl)-5-nitroxy8y 4 b| pyri gi_n-6-am ne :
(Internediate 9) (1 and 10%
pal | adi um on car bo pol (5 nL) was
stirred under an h [ After 1 day,
the m xture was filtered through Celite(r) and the

To fi lat er soliade \Na?é(SAﬂwdﬂ@Mwéwm-B-[@ﬁl’ﬂéﬂthllyl)'él‘r@/nsllqlﬁhi -Bipridin-6-amine
e D SRS b BRI et 2P per an
atmasgiené ©F atgb'nglvé@aﬂch‘éd tdppeR|) 6416 Q2D UNES0.81 5 Ainidl) 4PtHe mixture
wasggéaégé ?t@ iqjﬂSJxHAQI%/rsft(Hrgw%CI g%rbiggf, %’ci)e( gﬁﬁtl}r@l\pﬂs? c%o%% ’(cglé@d’wnh water
and2&Rtracted! witMSethl cetdfe; TRS 3rdandHayer, wdDBlied (MgSO,), evaporated and
the residue purified by flash chromatography (200:1 dichloromethane/methanol to 50:1
dichloromethane/methanol) to give 5-ethynyl-2-(3-fluorophenyl)-3,4'-bipyridin-6-amine
(13.6 mg, 16%) as a white solid: 5 'H NMR (CDCl,): 3.50 (s, 1H), 5.25 (s, 2H), 6.8-7.23
(m, 6H), 7.63 (s, 1H), 8.45 (m, 2H). ESI/MS (m/e, %): 290 [(M+1)", 100] and 6-(3-
fluorophenyl)-5-pyridin-4-yl-1H-pyrrolo[2,3-b]pyridine (6.5 mg, 8%) as a white solid: § 'H
NMR (CDCls): 6.55 (m, 1H), 7.0-7.4 (m, 6H), 7.53 (m, 1H), 7.64 (m, 1H), 8.00 (s, 1H), 11.0
(s, 1H). ESI/MS (m/e, %): 290 [(M+1)*, 100].

Example 10
6-(2-Furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4~-b]pyridin-3-amine
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30 WO 2005/ 100353 PCT/ EP2005/003818 -51 Exanple 15
:6-(2-Furyl)-5-[2-(nethylthio)pyrimdin-4-yl]pyridine-
waesdivesdne N~N . NHZ O N NHz A sol ution of PCT/EP2005/003818
6-(2-furyl)-5-[2-(nethylthi-@ppyrimdin-4-yl]-3-nitroop
yridin-2-amne 5 (internmediate 8) (75 ng, 0.23 mol),
To & saspepsiod &f 2({chtrdmg,(2-furpBlPyrimidin-a- gt ainghitrite ﬁﬁtwnfedla@é 4)

(1 P g Pt Rt PR e e R nnte e (e o

12. ’amaﬂmosméinunmm/\dw@me@wmmm ﬁmsdtdvemg(m%he/m&ture was

then e cted wit thyl aceta

st 2% anyiePln adiih Pty Sant cabafu ouds it b riefatpe was
filtevss ;/vaslmed‘ wmdwbterféttﬁﬁ bf@tthfeoﬁimltlégﬂélﬁw Bid Gr_g'ecBlnh@&a@fH %vw? title

ace ve e title conpound as a sol i
°°“?Pé’“”§%§§° ?\W’E ef8Rpgyolids 40 mnpl H, 6.50(m 1 H,

6. QQMNMR tmmsé’)) 2'985(3 Hy)s. 55(&3(1'9%) 6@0 khid, 18137268, 6ddl, 1H), 7.60

ESI / M5 & 9 g(I\/H)+ 0] . :

(ddy’ )Eﬁéﬁf;ﬁﬁ: 1'|—i)68 74 (d, TH), 9.20 {d, 1H) 12.25 (s 1H

6- (ZEguml()n/é %yrzvgl[(mMjﬂ—md)]pyrl di ne-2, 3-di am ne NN

NHz m xture of

2- chI oro 6 (2 furyl) 5-pyri m di n-4-yl pyridi n-3-am ne

Exanhpiegrnedi at e 11) (72 mg, 0.364 mmol) and copper (I)
chiorrde (11 ny, 0. 113 mml) |£1 aquequs a}mmnla (1 nm)

N-Terbe-{aarl) 1oy TR

was purified by flash
di chl or oret hane/ net hanoty?” ve the title conmpound
as a solid (14 ng, 21 ¢ NI\/R(DI\/ISO) 5.11(m 1
H, 6.000m 1 H), 6.38-®.46(m 2H), 6.86(d, 1 H), 7.02
(s, 1 H, 7.42(m 1 H), 9.08(m 1 H). 25 ESI/M (me,
To %a zBapensian) + of 1B 2-furybixSrppiraidinz4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine

(Engrﬁé '16} go 40%2” % 1‘62 nHBI)eWb}nd}nesléjB Wfl)r \?Iag 'athQa %éﬁ’c[ énhydrlde

(0.038 mL, O 4 mmol) and the mixture was heated to reflux. After 20 hours the mixture

rratogm hy (98 2

was cooled and poured into water. The precipifate was filtered, washed with water and
dried in the air to give the title compound (0.084 g, 72%) as an orange solid.
& '"H NMR (DMSO): 2.10 (s, 3H), 6.59 (dd, 1H), 6.79 (dd, 1H), 7.38 (dd, 1H), 7.61
(dd, 1H), 8.60 (s, 1H), 8.78 (d, 1H), 9.22 (d, 1H), 10.86 (s, 1H), 13.46 (s, 1H).
ESI/MS (m/e, %): 321 [(M+1)*, 100].

Example 12
5-(2¥FuryI)-6-pyrimidin-4-yI-1 ,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

Triethylamine (0.10 mL, 0.72 mmol) was added to a mixture of 2-amino-6-(2-furyl)-5-
pyrimidin-4-ylInicotinic acid (Intermediate 5) (0.10 g, 0.35 mmol) and diphenylphosphoryl
azide (0.127 g, 0.46 mmol) in 1,4-dioxane (2 mL). The mixture was heated to reflux and
stirred overnight. The mixture was evaporated and to the residue was added glacial acetic
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WO 2005/ 100353 PCT/ EP2005/ 003818 -52- Ns | N~O NN

A mxture of 2-(2-thienyl)-3,4"-bipyridine-5,6-di am ne
wOBx@EMp03s313) (0.048 g, 0.177 mmol ) and car boRgI/EP2005/003818

di i m dazole (0.032 g, 0.19550mpl) in of dioxane (2 nl)

was heated at 100 -.C for 48 hours. The sol vent was

- acide(oai3omd) edd avatert fved afterdsrratchibglttes. pasipitatel Wae itdrgd f Wasited with

o G i 0 2o AREL A TEARN B Lo s

( DYBANMR. BRMI0HS.31Mdd21H)), 666B@d6 1185 7(aBd(dd 1 1H),,7.38 @) 1H), 7.50

\ , 7.10 (s, .1 7.32.7. 2H), 7.44-7.47
(m, {'ﬁ% 853[713;’; 1'12;'%@9%@; 1H): ﬂﬁ?mé.s,s%s%%g’(sfn%ﬂ ESI / N5
(M SIS (RRD A) ded w1000 10 Exanple 18

2- Et hoxy-5-(2-furyl)-6-pyrimdin-4-yi-3Himdazo[4,5-b
] pyridine N\N a N~ 0 O N N A m xture of

-Exafmle48uryl ) -5-pyri m.di n-4-yl pyri di ne-2, 3-di am ne
E g ampl e 16 0 0.118 15 mmol) and tetraet hyl
2-(2 F‘ﬁ'i‘ggé’f’ﬁdﬂé?t"ig'{‘ﬁgﬁfﬂ'anﬁ.“ESQ mmol) in glacial acetic

acid (1.5 nm) was stirg
hours. Then, the m xtur
of di oxane and a catalytric
acid were added. The mi xf
stirred overnight, then\

at roomtenperature for 5
s_COoRgentrated and 1.5 nL
mopnt. of glacial acetic
nasy, heated to 100 C and
was evaporated and the

id ifi l.ash. chronat hy (98:2 -

A suspahith BLATIRIlarGr. g P T Re (T BisrpgAd mo, 031
mmoéIF And80% pHla&ibion SrbbriNYR 5 BGh Bttanbl Gom )} was3éiirredduntidr

(q. 2H). 6.47 (m 2H ., 6 78 (d_1H). 705 (d .1 H ,
hydrpggs atrgosphers, Aftgr §day,dhe mixtyre wasdtiered through Celiig@5anq the filter
cakél\g'é'% wabRd Mh EHaRol. Yhe cSBBinkd MirdletandiPinings3PerE6a8Rdrated to
giveghe fitle gemppeusl (GG Me.di770)4- yI - 3H- i i dazo[ 4, 5- b] pyri di ne

NN NMR (CDCly): 6.52 (d, 1H), 679 (m, 2H), 7.24 (m, 3H), 8.57 (d, 2H).

ESI/MS (m/e, %): 269‘[(M+1)+, 100].

Example 14
2-(2-Furyl)-3,4'-bipyridine-5,6-diamine
@
X | N
\Ol N7 NH,

A suspension of 2-(2-furyl)-5-nitro-3,4'-bipyridin-6-amine (Intermediate 9) (114.1 mg, 0.4
mmol) and 10% palladium on carbon (11.4 mg) in ethanol (5 mL) was stirred under an
hydrogen atmosphere. After 1 day, the mixture was filtered through Celite® and the filter
cake was washed with ethanol. The combined filtrate and washings were evaporated. The
residue was purified by flash chromatography (1:1 hexane/ethy! acetate) to give the fitle
compound as a solid (69.6 mg, 68%).

8 '"H NMR (CDCls): 6.10(d, 1H), 6.29(q, 1H), 6.83(s, 1H), 7.17(dd, 2H), 7.31,(m,

1H), 8.57(dd, 2H).

ESI/MS (m/e, %): 253 [(M+1)", 100].
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m xt ure of

WO-203/0es5y1 ) - 5- pyri m di n-4-yl pyri di ne- 2, 3- di anPQ&EP2005/003818
(Exanple 16) (45.ng, 0.178-5fmol) and
triethylorthoformate (53 ng, 0.355 mmml) in glacial

Ex é1Mg acid (2 nL) was heated in a sealed tube to 140

e ti rln ou the .m xture was cool ed,

e R B BT LR R ot oo 7
with saturated aqueous.sogium hydrogen 5 carbonate :
solution. The precipitatg~pas filtered, washed with

water and dried to give ! Ji#) e compound (20 ny,
43% . ESI/Ms (me, %: 264 ( N1H) +, 100]. Exanple 20
10 , oo

\
5-(2-Furyl)-2-nethyl -6-pyrimdin-4-yl-3Himdazo[4,5-b
A solptjani afier@-fNYNF3-[2Nmethyithiofpyrimidin-4tylje 2 nioropyridin-2-amine

(|ntc?6rg%§|ﬁ1,&qu§e)y(?)é)n$gt, E)?éﬁ@n%@%%%%i(% @ﬁd? m?r’ncﬂj a0 8 ®atalytic amount
of hiydiiogéin gthloridehinaatiearet 6 HEBwas) ,heete65(.5rerﬁml Afterr8 lpuss,itisé mixture
wa§BheSn el Ao o8 S S %L by o
themaxtracteakwith etpyli avetats nﬁhé orgavia feyeovasvdtied aadh dvamkatad.the
oo B el e S MBS IR P e
conqcroguamasalswy@(ﬂ/\mg, 68%).ed and evapor at eg tg gi ve the
4 , 0
(cocPIRRER A0 o Bfin 2 s 3, 7 33m.
74@1(832(&#!)1)88342@1 201 H, 871 (d, 1 H, 9.33
l]-_'SI_RAS( %/}/)53881[&”@ 10&78 [ (M+1) 4+, 100]. Exanple

5-(2-Furyl)-2-nethyl -6-pyridin-4-yl-3Himdazo[4,5-b]p

ridine N ONN 25 A mxture of
E—X%—‘%‘S—‘zurw )-3, 4" - bi pyri di ne-5, 6- di ami ne (Exanpl e 14)

6-(2-BuRD)5-pyritiBAGL-yIpYFidinea2)8-dianding- t r i et hoxyet hane
(0.144 L, 0.800 mml) in 4 nmL of acetic acid was

heat ed at NN

X NH,

o
\ |

X
N NH,
A mixture of 2-chloro-6-(2-furyl)-5-pyrimidin-4-ylpyridin-3-amine (Intermediate 11) (72 mg,
0.364 mmol) and copper (1) chloride (11 mg, 0.113 mmol) in aqueous ammonia (1 mL)
was heated in a sealed tube to 120 °C. After 1 day, the mixture was filtered and
concentrated. The residue was purified by flash chromatography (98:2
dichloromethane/methanol) to give the title compound as a solid (14 mg, 21%).

§ 'TH NMR (DMSO): 5.11(m, 1H), 6.00(m, 1H), 6.38-6.46(m, 2H), 6.86(d, 1H), 7.02

(s, 1H), 7.42(m, 1H), 9.08(m, 1H).

ESI/MS (m/e, %): 254[(M+1)*, 100].

Example 17
6-Pyridin-4-yl-5-(2-thienyl)-1 ,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
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140 C for 2 hours in a sealed tube. Water was added
and the pH was adjusted to 6-7 wth 5% aqueous sodi um
waypasagessscar bonate. The m xture was extract ed PGIER2005/003818
ethyl 30 acetate and the organic | ayer was dried and

evaporated. The crude m xture was purified WO

2005/ 100353 PCT/ EP200§{£6Q3818 -54 by flash

chronat ogr aphy. (95:5(di dhl or omI\Ft hane/ net hanol ) to
give the title compoun . Lo 479 . 6" H NWVR
(CDC13): 2.56 (s, 3H), ,$: . (dd, 1H), 6.37-6.39
(m 1H), 7.27-7.31 (AM\./2H), 7.42.7.43 (m 1 H,,
7.86 (s,-:1 H,, 8.-6&8-.68,(m 2H).. 5 ESI/ M

¥

A mixtare of 293-thi@Wh)-3, & Noidyridine 106 diamifx eExalepl@ 23) (0.048 g, 0.177 mmol)

o S Yo B i 2 P il o

°C feA@owrs T solvent was evaporated and the crude mixture was purified by flash

chroﬁggg%ﬁg @gs‘iéi%&}%&%@@&%w& B %Séﬁ%%%ﬁ{%'a’ﬁn%osom g,

70%gdded triethylamne (30 L, 0.217 mmol) and the

chiarh uFTEVRD, B5ertee et GAEER GHADE” dobin b 2aa e
t he HY) X827 S5vaS 25|9,i7t44|eﬂ.4_7(pm, $H),M6&(E,E$Hd), ?lj’fo'@;ﬁjﬁi&(ru,rm).
dace iR (Riss e 2R B I U 6 140 ¢ At Ler
stirring for one day, the m xture was cool ed and taken

E ugliaéa smal | anmount of water and taken to pH 7 with
X ted aqueous sodi um hydrogen carbonate sol ution

2-E thiosty 55h@rfuryl kB spyeinsidindd -y 3 imjdaze pE5-alsyridike or gani c
| ayer was dried and evaporated and the residue 20
purified by flash chrdimajography (98:2 4
di chl or onet hane/ net hano N ve the title conpound
as a solid (11 ng, 189 5 (me, %9: 304 [ (M) +,
100]. Exanple 23 25

A s BRI 2o pdpe ooy et Mo st o
mm2h gad fairagthyt Gthbcatiopgtei (46 e, B, 239dnmaal) iveglaéialarptieadd 1.5 mL)
was(sQirrgZ %t %on?te%emle)for 5 hours. Then, the mixture was concentrated and 1.5

mL of dioxane and a catalytic amount of glacial acetic acid were added. The mixture was

heated to 100 °C and stirred overnight, then it was evaporated and the residue purified by
flash chromatography (98:2 dichloromethane/methanol) to give the title compound (20 mg,
55%).

8 "H NMR (CDCI3): 1.46 (t, 3H), 4.13 (g, 2H), 6.47 (m, 2H), 6.78 (d, 1H), 7.05 (d,

1H), 7.65 (s, 1H), 8.63 (d, 1H), 9.30 (s, 1H), 10.59 (s, 1H).

ESI/MS (m/e, %): 308 [(M+1)*, 100].

Example 19
5-(2-furyl)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
NP N
<

N

A\
0 | N>
\ |
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and triethylamne (0.045 nL, 0.34 mol) in 4 nL of
tetrahydrofuran at -10 C, was added

woyalsapexspanecar bonyl chloride (0.028 nL, 0.31PamEP2005/003818
The m xture was stirred at-8his 30 tenperature for 30
m nutes and the sol vent was evaporated. The crude -

A mixtuce of &-(asyIVWE YO0EIN-d05yEdiPER, Ep00% (aeps 16)%45-mg, 0.178

mmggélfldu{rfegr{] g;%hofc}?ﬁta rl]’ngd[ %@5571 n%glf)) F-S@Sc@ ggce/ %\3% RY$was

rogen car ni ¢
heatediired saaldd euvtm:mﬂdﬂéft Aftergatirng one hour the mixture was cooled, taken

2- f
op s SEG SR B AR B el 0" B <5l Re enuspus sodp pysrooen
cartiohetelrsek.ttloet'ﬂme wictibitate Wasfiltered, wmhedfwntmwatenand_ drigsi to give the
S0

ut f
title RPT‘BO%{H @@ rﬁg’(A’S’f/?)ur yl)-3,4"-bipyridin-5-yl]cycl opropan
ecark®iRagi(eee, ©0): Q62[(+1)"010083 nmol ) in 3 nL of acetic
acid was heated at 140 C for 14 hours in a seal ed
tube. The m xture was concentrated and purified by
xafﬁ@ Bochr omat ogr aphy (98:2 di chi or onet hane/ met hanol )

s et RS gl et dmpriding = ' '
5(2 Furyl) 6- pyri di n- 4¢h- 3H- i m dazo[ 4, 5- b] pyri di ne
N~ ON NN>A mxt innt er medi at e
2-(2-fury))-3,4" -bipyridjng-5 3>‘d|amne(ExarrpIe 14)
(0.050 g, 15 0.200 nmoK)Jardd di et hoxymet hoxyet hane
(0.066 nL, 0.400 mmol ) in acetic acid (2 nL) was
heated at 140 C for 1 hour in a .sealed tube. Water was

?%Fn 8l fé@g -9 éiﬁ?@g—#%é{fiﬁ%ﬁ% 3 Qlaﬁw Re YE)Iahm%/ 9 @0(5? ﬂ@? 0.178

m Xt ure was extrac
mmmll) hd metliwmrﬁwetaa§ (@B dng, R356myapl) i Jlagiaracgtic acld (2 mLawds

BB B0 S AR o ! Lt an
takegh weintahemall dreur? ®f warqoaudl thken 1B 7gwitrbdiirated! dduivR sodium
hyd%pf c%nrbgga?a usﬁfnﬁﬁ ’tgerb %r(agteg j{vnh;gthyé Hé%tag? 28 ()Fﬁgé%fé}er was -
drietESh4 Wa;ﬁcn‘é’@,d topive26dtifle ddripotind 140ing, 82%) &xasplic 25
o1 S ER ditin 22 4B T, A UR IR Do) rabl s Ff'8%0 s
1H), 8.71 (d, 1H), 9.33 (d, 1H).
ESI/MS (m/e, %): 278 [(M+1)", 100].

Example 21 t
5-(2-Furyl)-2-methyl-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine

A mixture of 2-(2-furyl)-3,4'-bipyridine-5,6-diamine (Example 14) (0.100 g, 0.396 mmol)
and 1,1,1-triethoxyethane (0.144 mL, 0.800 mmol) in 4 mL of acetic acid was heated at
140 °C for 2 hours in a sealed tube. Water was added and the pH was adjusted to 6-7
with 5% aqueous sodium hydrogen carbonate. The mixture was extracted with ethyl
acetate and the organic layer was dried and evaporated. The crude mixture was purified
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O N_ N~ WD 2005/ 100353 PCT/ EP2005/ 003818 -56
A="m xture . of
WO-20@/0essy| ) - 5-[ 2- (et hyl t hi 0) pyri m di n- 4-yl ] ppcraiPems/a03818
, 3-di am ne (Exanple 15) 185#mpl) and
triethylorthoformate (4-0 ng, .0. (542 ny, 3.66 nmol)
by flasks citreanatagranhyd 9§ 8aliaitprompthane/melitangl) tagvethe title compound
(o.ogébri-}%}p-for -1 hour.the mxture was cool ed and taken
up®in @ small anmpbunt of water and then extracted with
et ByH NIdB{(@DEI;): ThEb (s §Hhibe10-Gy e (ddpdbl), . 828.38r(th, 1Hl), 7.27-7.31
evapo T esinduen.. .\ WK Iof A by’ ' flash
ch oh%@%é?%%%@?“%gﬁﬁzygﬁﬁ%h f%ﬁ%@ﬁ%ﬁg%%%phano|) to
. gi VEESINGS (intd, & )cRTipiMrd) a%00. soli d~(-10 ng, 25% .
ESI/M5. (me, %: 310 [(M+1l)t; -100]. Exanple 26 10
5-(2-Furyl)-1-net hyl -6-pyrimdin-4-yi-1, 3-di hydro-2H-i

Exarrj@aZﬁM, 5-b]pyridin-2-one N1 NN aNO NNO A

1184 imidin-4-yl-3H-imidazo[4.5-blpyridine o
=2= =6- pyri ni

di n-4-yl -1, 3-di hydro- i m dazo[ 4, 5-b] pyri di n-2-one

(Intermediate 16) (0.10Q g, 0.23 mmol),

trifluoroacetic acid ( I and thioanisole (1.3 nl)
was heated to 65 C and fight . The m xture was
15 concentrated, neutr i th 4% aqueous sodi um
hydr ogen car bonate sol W¥on and extracted with ethyl
acetate. The organic |ayer was dried (MgSOH),
evaporated and the residue purified by flash

To & Stircstedohgioa pif 8-(2-durg Hsepyoimidildndpyriding 2, 3-diamine (Example 16) (50

oo AT SR VA by b RS
mixiufd b cdolEPRDI0 °(9-(%@lo ﬂ)paﬂieé'&borgl &flortdd (23 nid), 0. 7758mol) was
(s, 1H), 7.30 (d, '7.10 _(dd, 1H). 6.63 (dd,
addegidropgvisgrandiite mixipre was gtired for3§ r_nlnggsm?ge Mixtere wgs eveggrated
andl %%A%E?t;ﬁl?&% §1pryﬁ(\?hg§élbﬁqe??ar%ﬁ1eated in a sealed tube to 140 °C, After

yl -1Hpyrazol o[ 3, 4-b] pyridin
stirring fir one dayNthe mixture was cooled and taken up in a small amount of water and

taken to pH 7 with saturated aqueous sodium hydrogen carbonate solution and then
extracted with ethyl acetate. The organic layer was dried and evaporated and the residue
purified by flash chrométography (98:2 dichloromethane/methanol) to give the titie
compound as a solid (11 mg, 18%).

ESI/MS (m/e, %): 304 [(M+1)*, 100].

Example 23
2-Cyclopropyl-5-(2-furyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
N/[ ‘
<
N N
\_|

To a solution of 2-(2-furyl)-3,4'-bipyridine-5,6-diamine (Example 14) (0.078 g, 0.31 mmol)
and triethylamine (0.045 mL, 0.34 mmol) in 4 mL of tetrahydrofuran at -10 °C, was added
cyclopropanecarbonyl chloride (0.028 mL, 0.31 mmol). The mixture was stirred at this
temperature for 30 minutes and the solvent was evaporated. The crude mixture was
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O A solution of 6-(2-furyl)-5-pyrimdin-4-y[-1

H pyrazol o[ 3, 4-b] pyridin-3-amne (2.0 g, 7.2 mmol)
wOB@EMp03s348) in a m xture of glacial acetic aeCWEPLD5/003818

m), water (4.3 nL) and WO 29605/ 100353

PCT/ EP2005/ 003818 -57 concentrated agueous

. .partiigaedbldiween dichloramethane and Sasgueeusosasiiing bydrogemgribanate. The

orga?ﬁ’é IH#érngésocfn dsé?ug'é\’/gbﬁ‘agéd d’;E glv(ec?\i fﬁgé'nﬁo 23(26qu)1 Bl;ﬂ/ndm 5-

e m xture
yl]cyomnrcvneeacarbaxmdm(%9%9) Whlahhwas Heer i tls@m@ﬁcflﬁbw%hout further
punﬁﬂhUﬁ' on of hypophosphorous acid (11.3 npL) was added

ropwi se ‘and the 'mi xture was stirred a further 6 hours
A sca\wtloo oEN-[Bramine-2-(@ifuiylir%e4 wipyridia i yliey lorr@pang aarbgmmide (0.052 g,
t
0. 16?3%&1‘8@%1 v\gg‘q'f #{thg?ﬁg%&g %@ h§9ﬂe ‘i’ﬁ%&t‘f‘& 113‘?10%@ ih% deadd tube.
Theghixigreavas) eapsientrated BnH euEl bxeftasplchmﬂat@ﬂr@phb(%ei hyl
41 % as
dlch?o‘?%%gb\?{h%ﬂ%n\ﬁﬁ It(}jaﬁgtﬂ‘\é fitee &‘N(HBD%E{%@O 6(%‘:35 g‘l )
9. 31ERIAMS (e, 7B: 863 k(M+1M000]8 51 (s, 1H), 8. 33 (s,
1H), 7.63 (dd, 1 H), 7.46 (dd, 1 H), 6.87 (dd, 1 H),
6.63 (dd, 1 H. 10 ESI/M5 (mMe, %: 264 [(M1)+, 100].
Examplefte 28 3-Chloro-6-(2-furyl)-5-pyrimdin-4-yl-1

5-(2&%@%%§iﬁaﬁylpjkp}fﬁidq;ﬁm,5-ﬁipywdﬁe N NNO 15 A

2yl -1, 2-di hydro- 3H pyrazol o 3
(0.9 g, 3.22 mmol) in
5 L whs heated in a sealed
tube to 110 C and stirr , vernifght. The mi xture was
then cool ed and evapor at to dryness Wat er- was

A 8 E s %@gm QEte"E‘ﬁ%"gﬁgZ%M“E r‘i"d 156 orfaﬂe‘?é&é‘rﬁ?j%%ﬁ% 055,

aqueous bona e sol ution
0. 2eramcf)cand@hbtms'nfequeetbdnafw0mLf0 @D tynalOn facetichacid (2 mL)
PO o 151483 MBSl LB
admm t@(GEDNBDI 5%ldquEeus spdlunﬂ)hydgagaﬁ cabonatel) Thgmpduredyas extracted

Wlth yI a etéfe érzd tgé ’E%%%nYc éiﬁ (\@gl cﬁ% a(1 n{evg&a éf&zgé F%J%% ﬁare was

purlm@rﬂ)py flashscHEoraaiobeaph® (100:8 dichloromethane/methanol) to give the title
3- uryl)-5-pyrimdin-4-yl-1
corrw_o bggd;%? ?362] )b] pyridi ne
8 'H NMR (DMSO): 5.75 (s, 1H), 6.43-6.51 (m, 2H), 7.29-7.32 (m, 2H), 7.55 (s,
1H), 7.99 (s, 1H), 8.56-8.59 (m, 2H).
ESI/MS (m/e, %): 263 [(M+1)*, 100].

6-(2-furyl)-5-pyrimding
, 4-b] pyridin-3-one (Ex
phosphor ous oxychl ori de

. Example 25
5-(2-Furyl)-6-[2- (methylthlo)pyrlmldm -4-y1]-3H-imidazo[4,5-b]pyridine

S

.

Y N
SN

N N
\
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WD 2005/ 100353 -58- PCT/ EP2005/003818 NON 0" I XT'N A
m xt ure of
WQ@-2&5h00353 6- f ur an- 2- yl - 1- (4-i net hoxybenzyl ) - 5- pgTIER2@5/003818
-4-yl - 1H pyrazol o[ 3, 4 b] pyrid8i-ne (Internmedi ate 21)
(0.053 g,'0.12 mmol ), trifluoroacetic acid (2.5 nL

- Azmaxidre .othg-62:firglpBd2-(methyithig) pwrsidinedy Bl ridineg 3-diaming dExample 15) |
(40 @ub. 18 A8l @ﬂgpﬁetﬂgbmam%&éﬂé fa2ifis, %ée GRS ERES ﬁ%ﬁ%% in a sealed

trali Yo aqueous iu ydrogeh car bonat e
tubestsl 140 &0 Afitet stiwingafot & choui;tthe etixiyie weetatled amtdakengsminca small

o 131 i BRI SPREAGH S0, T A 55 8t an

-evaperateties/ Ehdy | reatiebat-@jpst opugiifiee - thye “ffiath e cluometogdaphy. (98:2

ot Gyl o e LR R L sfusfp MY By
. 8. 30ESEBMSXhe, %3): 860 (M+1XHI00]. 10 7.25 (dd, 1 H), 6.66
(dd, 1 H), 6.48 (m 1 H). ESI/M5 (me, %: 308
[ (M+1) 4+, 100]. Exanple 30 V K
Exatagld 26ur yl ) -5-[2- (nmethylthio)pyrimdin-4-yl]-1

5-(25‘5%F)gﬁ%ﬁﬁg@%&}ﬁiJx-qi-ﬁﬂ%-Gmyﬂ?o-2N-irAid§o'i'4,§'-b]MJi\hin- Sone
2-chloro-6-(2-furyl)- -(methylthio)pyrimdin-4-yl]n
icotinonitrile (Intefnediate 12) (1.00 g, 3.0 mmol)
in ethyl alcohol (20 d hydrazi ne
nonohydrate (0.31 g, Qhe mxture was
heated to reflux and fedN” oWer ni ght. The mi xture
was treated with waterNand the precipitate that forned
was filtered, 20 washed with water and diethy| ether
A rabrire] rqfe%f(g’ﬁ'Q}@éﬁ’@XYQﬁnéylVé'ﬁﬂ'ﬁ@'zﬂf"ﬁrr@e%h?IBWH'ﬂ'd("O‘?‘QW ,a-’dmydro-
imidhko(4) 5-8@yﬁdiﬁ@%r@ﬂ(lﬁt@}mddia€e idiﬂ (DIYBo 9Pb’§@rhmél3,- tAfludrSacelic acid (5
H, 8.5/ (d, 1 H, 8.44 (s, H, 7.62 (dd, ‘1 H)T 6.98
mL) and fhiegnisoles (B3 (akd), was pgqte@_t@@S(@dgnq gty overnight. (b,e mixture was
conggatggdﬂlﬁee&%ilis%ith%/ MRt &oditn  hydRgbh Matdohatel @8ilition and

ex’rr@u:keszl-vwitnt{3 iyl aceigte; Aheliorganicy/layar wagiidRgd (Ma8Rk) pvapaspigpsnd the

idfla O] Rykikisk N- 3yonen R 209adrd8gashy S9-(dichl thane to  25:1
resigle D BXAEY O Byonciladly & brimtciotaghy SO dichloromethane  to

dichioromethane/methanol) to give the title compound (0.021 g, 32%) as a pale yeliow

solid.

§ '"H NMR (CDCls + CD;OD): 9.28 (d, 1H), 8.60 (d, 1H), 7.50 (s, 1H), 7.30 (d, 1H), 7.10
(dd, 1H), 6.63 (dd, 1H), 6.42 (dd, 1H), 3.40 (s, 3H).

ESI/MS (m/e, %): 294 [(M+1)*, 100].

Example 27
6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridine

A solution of 6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine (2.0 g, 7.2
mmol) (Example' 48) in a mixture of glacial acetic acid (10 mL), water (4.3 mL) and



p To a stirred suspension of nethyl

2-chloro-6-(2-furyl)-5-pyrimdin-4-ylnicotinate
woOhkaisaweassli ate 14) . (3.0 g, 9.52 :mmol) in et R@MEIP2005/003818

(100 nl) was added hydrazi né/ “nonohydrate (4.77 g

95.2, mmol ) and the mixture was heated to 95 G in

conegilates pqiRoUSyArachlorisacid {1rg Mb) dYasi epnled to AECrang @ sglution of

. .,sodiﬁ?rﬁmfrlté (@5§§|g @@tmrtnel) rr?WEfé? (Zirrﬁ;‘)rWaE a@lHQéH RfopRfisedMhe mixture was
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i nsol ub solid and the cooled filtrate was

stirrgg éczro%oaﬁ@wtesrﬁ@d thegi 31 687 RavePHs ﬁa'rda%af yraphogrheseHs) acid (11.3

mL)a’\Wgs taﬁ@e@@rbﬁm%%n&l'th& Q‘ﬁlﬁ@r@%sdeftllrrgg 4 QurtHeY % h&?rstdttd eC. The
onpound g, 92% as an off-white solid.

mnxiwae rah@dl\ryltt’( gM agyeous. spglumjhyqpp;lde go@r[zorc @nd ]ﬂlﬁ solid that
formfecPRad ‘Fﬂter%tﬂ') and N%L?rﬁleélqﬂ/ fla%H)ohrorﬂQto%ﬂ)ﬁy ((2"‘4 heikahgs/etﬁylycetate to

:ethsé zo@af@gqq givg ltf)etsle[cgn(n%fﬁgﬁr ?%Qoégb@rasfﬁrwfﬁwmtsy Bplicy

FM{ aimb@p% $#aPloViHhdbne (MNHENs (d 1), é\'54|\'(s 18)%A3 (s, 1H),

I on
761B€C(d21|ﬂhr7y4© (g, 112), Gt (gl tHhi 6.Ppydd. i n-4-yi]-1
y in-3-amne (Exanple 30) (0.60
ESI@@{%%WM@%@E]& mcg'ture of glacial acetic acid (3
m.), water (1.3 nlL) and concentrated aqueous
hloric acid (0.34 nL) was cooled to O C and a
Eﬁ;wbﬂé{z?on of sodiumnitrite (0.153 g, 2.22 mmol) in
3-Chkatre6-(2cfusylirb)pywinsidinadry i1 drmypadodel3.4blpynading xt ure was
stirred for 30 m nutes de then a 50% aqueous sol ution
of hypophosphorous ac .4 nL)cwas added dropw se
and the m xture was st furg her 6 hours at 0 C
The m xture was neutralised |W| th aqueous sodi um
hydr oxi de sol uti on and N'that formed was
filtered and purified | ash chronmat ography (3:1
hexanes/ et hyl acetate to 2:1 hexanes/ethyl acetate)

At Quéiﬂgﬁﬁgﬁé hSGI(QIfur&)__a-‘EOdg'\ﬁ/Sﬁwﬁi4gﬂl1%dlﬂydré-%‘f‘ﬁ-pﬁézcﬂo[tbmﬁ]p‘yrldm -3-one

(Expﬁnplqg 33%(Q.8,9. B-24 mmpolp %I&prhgro;.é oxycj:}igrp cted% T{p_é/vas heated in a

sea@ed&&bé @Bj‘l 1d-°¢'|)and 8tirpdY 6\%i|n| At. The mixtdrd W4s théhlcoolb$lahdevaporated

[ (M+1) +, L WO 2005/ 100353 .- 60-
qu isy @\@ggch:led Hawas adjusted to 7 with”saturated aqueous

soo‘iiIHnQ %ygﬂébi)éh)ca%oﬁnaten?élm AYiE |Os@5h@| kit 4orydad Was filtered and purified by
fazol o
flash c%yomatogra[rJhy (1:1 Lexanes/ethyl acetate) to give the title compound (0.16 g, 17%)

as a white solid.

& 'H NMR (CDCls): 11.89 (s, 1H), 9.36 (d, 1H), 8.76 (d, 1H), 8.28 (s, 1H), 7.53 (m, 1H),
7.32 (dd, 1H), 6.63 (dd, 1H), 6.50 (m, 1H)

ESI/MS (m/e, %): 298 [(M+1)*, 100].

Example 29 .
3-ethoxy-6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridine
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..\ N\,N O To a suspension of
6-(2-furyl)-5-[2=(nethyl suifonyl)pyrimdin-4-yl]-1
weékmsriaesB o[ 3, 4- 5 b] pyridine_(1nternedi ate 13pCT@P206/003818
g, 0:21 mrnol) in nethanol '@5 nm.) under an at nosphere
of argon was added, in portions, 60% sodi um hydri de as
a suspension in m' neral oil (0.025 g, 0.62 mmol). The
reaction vial was cappged>and warwed to 70 C. After 3
hours, the reaction wa diluted with water
and the pH was adjuste 1 ng. 2M aqueous
hydrochl oric acid. The ecl was filtered,
washed with water and Q0 he>Nane and dried to give
the title conpound (0.0280g, 46% as a white solid. 6

A nixtpﬁe'v% &_gi/ﬁ Q)%{ds lguiaq_g Wflr(% p}%@xgliéq%yl @/rlggg it dldyl%i-l é_}jrazolo[S 4-

blpysidf@ (Iatbrmédidte 23)70.0538, g36i12 Mol MiiflUsreacettd ‘aciO€¥.5 mL) and

thio%éii'a‘\@%? @p7 éﬁg .%S[lz‘e%%n‘gé chf’ '459 and left overnight. The mixture” was
conbbmwtaz oism[rausfbdbmu r4%i| atueols ]sporumnhyuragaw @mﬂwate’\lsolhtlon and
ensi on

extrecteg VSfITLlil ?Plyl gce age ﬂ ap|6 I]ayﬁ{wasp%quﬂl\ég%o‘ﬁ Wﬁpoiated and the
resn&hepi)gm&‘fm: t;ﬁj[ﬁ%s% cl"bdnmﬂrogfﬂplh? (?é{@ﬁﬁﬁ fﬂ?ﬂiglaff@aﬂ:ta%]/el(rﬂl 8&diatg) to give
n1o ce ile n rie am ne
the Hip ?%“‘E%Tdéb 668 5%?3 a figlt bé@’&‘é%o @ycl opr opyl)/arri ne
5 H &W{S&:ma)l 1@874n(@0h91) oTde (d, @yt 8.20 () ﬁJl) ﬁam?w &8\, 1H),

After Stlrrlng overnlg

725@&96“"5@%%8& 8484md1H-i | tered. The flltrate was

Es|ﬁmgl9ﬁrea%:;d3m$,h)e i due purified by flash
chr omat ogr aphy ( 1: 1 exanes/ ethyl acetate) to give

the title compound (0.012 g, 2699 as a white solid. 6
Exanﬁ,.yw (DI\/ISO) 8. 32 (s 1 , 8. 30 (d, 1 H) 8.21 (s,
é’l WS 66 (dd, 1
-(2|_f)uryl))-55[g (g ylttuq,\})yrlqncgp 4 -1H- moraijo@g‘. p}ﬁyrm-&@nmg
(m 2H). ESI/M5 (mMe, %: 319 [(M1)+, 100]. Exanple
35 WD 2005/100353 PCT/ EF‘%ZOTT /00381& -61
4-[6-(2-furyl)-1 ~
H pyr azol o[ 3, 4- b] pyrlasln %‘ y| | -
amne NNNNN
» 0

ol ed a

[ szr opyl pyri m di n- 2-

To a suspension 2-chloro-6-(2-furyl)-5-[2-(methylthio)pyrimidin-4-yl]nicotinonitrile
(Intermediate 12) (1.00 g, 3.0 mmol) in ethyl aicohol (20 mL) was added hydrazine
monohydrate (0.31 g, 9.0 mmol) and the mixture was heated to reflux and stirred
overnight. The mixture was treated with water and the precipitate that formed was filtered,
washed with water and diethy! ether and dried in vacuo to give the title compound (0.90 g,
91%) as a yellow solid.

8 '"H NMR (DMSO): 12.28 (s, 1H), 8.57 (d, 1H), 8.44 (s, 1H), 7.62 (dd, 1H), 6.98 (d, 1H),
6.81(dd, 1H), 6.60 (dd, 1H), 5.84 (s, 2H), 2.43 (s, 3H).

ESI/MS (mle, %): 325 [(M+1)", 100].

Example 31
6-(2-furyl)-5-pyrimidin-4-yl-1,2-dihydro-3H-pyrazolo[3,4-b]pyridin-3-one
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O To a suspensi on of
6-(2-furyl)-5-12-(nmethyl sul fonyl)pyrimdin-4-yl]-1
weékmsriaessB o[ 3, 4- b] pyri di ne % nternmedi ate 13) POT@PR00g/003818
0.15 mmol) in acetonitrile {1 ' nl-) and triethylam ne
5 (0.016 g, 0.16 mmol) was added i sopropyl am ne (0.174
g, 2.94 nmmol). The reactimn vial gvas capped and war ned
to 100 C. After stirri ve | t, the reaction was
cool ed and evapor at ed. The|re I dMe was purified by
flash chromat ography (95 Nor onmet hane/ met hanol )-
to give the title conpoy (0.007 g, 15% as a white
solid. 6'HNWR (CD30D): 8.38 (s, 1 H), 8.24 (d, 1 H),
To 8altifred lsukbens?on5001( dﬁhethljl H)Zrchﬁ)r% (@4 ary))B-bfrimidif-46yIRidotinate

(lntgg]qq‘éb ( M)e?g % of @%ﬁ @malf_lm qtb@Tol @Qnﬁﬁ.é(\ggs a@ded hydrazine
mor@hﬁlé’rafét @CWY@WB P dly énd’th)e Hixfude Wéé)He)ateH to 95 °C in a sealed tube.

Afteg L;B%@Eé%%gpt ti?é Br}/xture was flwereg hot to re%ov%sa sma?l amount of an
insofuble2d4rkisyiid arfet the ookt Mijttat Whe BYApopMed Ml residuy Was driturated with

ra oIo i he Interrredlate 13
ethapobdHRIspIS Hoa RS St {0 Qh i CATRBUMHER 44 S of2%) as an
ﬁ_m,@cgbh@vas added in port| ons 60% SOdI um hydri de as a
suspensi on i n m ner

Th
5 R (ASON 81Tt T 28 DB teE, 10, TBeum et 36 (dd, 1)

676‘(21%!”FH gq,-;t(tqpm action was cooled and diluted with
er was adjusted to 5-6 using 2M aqueous

ES'W(W@h%&r?Q@ [éMTH & precipitate was filtered,
washed with water and hexanes and dried to give the
title conpound (0.028 g, 44% as a white solid. 6 '"H
Exappate B€D30D): 8.54 (d, .1 H), 8.40 (s, 1 H), 8.19 (s, 1
6- (ﬂ}%y?gg,(hgdgst,iuam%&zcgﬁ-‘;c 18- Pv}azolé[s%%mldlﬂe H) ,

25 ESI/ M5
(me, %9: 308 [(Mr1)+, . Exampl e 37
6- (2-Furyl)-5-(2-isoprofpoxypyrimdin-4-yl)-1
H pyrazol o[ 3, 4- b] pyri @ n&N 0353
PCT/ EP2005/ 003818 ~ 62/ 0 a suspensi on of
6-(2-fury|)-5-[2-(msthy|§\|forN/I) yrimdin-4-yl]-1
H pyrazol of 3, 4-

A solution of 6-(2-furyl)-5-[2~(methylthio)pyrimidin-4—yl]-1H-pyrazolo[3,4‘-b]pyridin—3-amine
(Example 30) (0.60 g, 1.85 mmol) in a mixture of glacial acetic acid (3 mL), water (1.3
mL) and concentrated aqueous hydrochloric acid (0.34 mL) was cooled to 0 °C and a
solution of sodium nitrite (0.153 g, 2.22 mmol) in water (0.5 mL) was added dropwise. The
mixture was stirred for 30 minutes and then a 50% aqueous solution of hypophosphorous
acid (3.4 mL) was added dropwise and the mixture was stirred a further 8 hours at 0 °C.
The mixture was neutralised with 6M aqueous sodium hydroxide solution and the solid
that formed was filtered and purified by flash chromatography (3:1 hexanes/ethyi acetate
to 2:1 hexanes/ethyl acetate) to give the title compound (0.24 g, 42%) as a white solid.

5 '"H NMR (DMSO): 8.61 (d, 1H), 8.47 (s, 1H), 8.24 (s, 1H), 7.62 (dd, 1H), 7.14 (d, 1H),
6.82 (dd, 1H), 6.60 (dd, 1H), 2.21 (s, 3H).

ESI/MS (mle, %): 310 [(M+1)*, 100].
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b] pyridine (Internmediate 13) (0.087 g, 0.26 nmol) in
"isopropanol (2 nlL) under an atnosphere of argon was
woadbado3san portions, 60% -sodi um hydri de as aPCT/EP2005/003818
suspension in 5 mneral oil~%0.031 g, 0.77 mmol). The
reaction vi al wascapped and warnmed to 70 C. After 3
ExanpleS3 the reaction was cool ed and diluted with water
6- (zap@kyl)tyameeWMhHﬁam IR BESyrazSib B4 B\ FRIHRO US
hydrochl oric acid. The preci pitate was | iltered,
washed with water and es and dried to give the
title conpound (O. O4(Lg|49 asav\,hite solid. 8 "H

NVR (cosoo) 8. 52 (d,"Q 8.20 (s, 1
H,--7.44 (dd, -1 H), 7.05(d, A NlO 6 89 (dd, 1H),
6 56 (dd, 1H), 5.22 (m 182 U, 3H), 1.29 (s, -

3H) ESI/MS (me, %: 322%F@Mi)+, 100] ' Exanpl e 38

O Ly EPEIUTS, £ b b e e ke Rmigt i Hrgrgzololo.+

'b]pwldsmemmtamé]ﬁate 13) (0.070 g, 0.21 mmol) in methanol (2 mL) under an

atmBenfire S AT HoS e Rt P g wisge g% apsngrsion i

minBra2 il (0025 g, 162 etmahfte oéamtiamviéllwaﬂ.&app’edeihdmrmed to 70 °C. After

3 g o Rgr iR o et g FRRETRY e AR0 R st iy rofltes to 5

usirty2iizdieeass Aydraspeitsacih The precipitae wais|filtefedDR@stgsd \E)ltW@ater and

mol ). . The, 20.reac on a d
nex3RR Ao dhiet) S e AL Bontb g Boaf A6 %) 35 P iR Fe .
1HJ|NMRQDM\8U)M hsmt(erﬂam 46h@, pH), szﬁ(»j(?éiﬂ_lllfﬁtﬁéﬂ(@d SH? t711 (d, 1H),

usi n a C ri c aci e precipitate

GBMQd’?WBt@nggg‘?\/ﬁ@h%ggzﬁ E’H wat er and hexangs ang dried
ESIVMSQﬂnY/eE%)hEQAl {\/RF/QHQ) , wc(gpound (0.044 g, 52% as a white
sol i d. "H N (CD3 . 8.53 (d, 1H), 8.39 (s, 1H)

820(s 1H), 7.42 (dd, | H), 7.05 (d, 1H), 25 6.89
|gl| 3hH) 651(dd, 1 H, 2.01-1.32 (m 11 H. ESI/NB

1)+, 100]. [ 3 - .
RGN P YT T ) !»Efé"é‘x”ﬁ!ne-S-vﬁme-dln-Z-am-ne
6- (2-Furyl)-Nisobutyl-5-p |md|n4yl
H pyrazol o 3, 4- b] pyrj -'8- ati
A&

S
\_0
To a suspension of 6-(2-furyl)-5-[2-(methylsulfonyl)pyrimidin-4-yl]-1H-pyrazolo[3,4-
b]pyridine (Intermediate 13) (0.050 g, 0.15 mmol) in acetonitrile (1 mL) and triethylamine
(0.051 g, 0.50 mmol) was added cyclopropylamine (0.059 g, 1.18 mmol). The reaction vial
was capped and warmed to 100 °C. After stirring overnight, the reaction was cooled and
fitered. The filtrate was evaporated and the residue purified by flash chromatography (1:1
hexanes/ethyl acetate) to give the title compound (0.012 g, 26%) as a white solid.

8 '"H NMR (DMSO): 8.32 (s, 1H), 8.30 (d, 1H), 8.21 (s, 1H), 7.67 (dd, 1H), 7.43 (d, 1H),
6.66 (dd, 1H), 6.55 (dd, 1H), 1,27 (m, 1H), 0.58 (m, 2H), 0.42 (m, 2H).

ESI/MS (m/e, %). 319 [(M+1)", 100].

Example 35



10

15

20

25

N~~\NN To a suspension of
6-(2-furyl)-5-pyrimdin-4-yl-

weoékmsriaesss o[ 3, 4- b] pyri di n- 3- am ne (Exarrpl e 48) PCOEDSDS/003818
g, 0.22 mmol) in .dichl oroeﬁﬁane (2 5 m-) and gl aci al
acetic acid 5 (0.074 nl-) was

4-[6(2rfer iy Hmvaﬁzqiﬁa,ﬁb}ayd@"( 5- yﬂszrppumr@%mﬂramme
triacet oxyborohydride (0.1 g, 0.60 mmol). After

stirring for 4 dayswgn SEIT enperature the m xture
was partitioned bet y ate and 4% aqueous
sodi um hydrogen car bongte n.'Nlhe organic |ayer
was washed with brine, dried BSOEN and  evapor at ed
and the residue was pur|f1\edoby flash chromat ogr aphy
(1:1 ethyl 10 acetate/ hexanes to 2:1 ethyl

To aeet eispbhsimanas) 6- -mirw)es [2hendthyi$idfonglyemitin-4011086pgrazolo]3,4-

b]ps?rétl)/r?el(hafrmgd%gef gfh SO| I%f@"lob in f%&i%?ﬁ@i%h%?ﬁt}?ylamine

(0.0485 TBimniol)I-{)vas aadél:Bls(JﬂmpyI&mH)e. (0617&1d,d2194 nrhdl). TheFBaction vial
e

evab¥angyl. e ZFBe residue was plurn;;ed flash chrolmatography (95:5
thio 5 -1 . :

G Bt bl 5P B AP kg ok

1H N‘Mﬁi d,*bgtbo)Z@ s’éqsaﬂsy lcpH) &17 (s, 1H), 7.50 (dd 1H), 6.81 (dd, 1H),

L %/5 &yrlmd|n4yl]

65Mfﬁy¥'é>z6| [(314 b]b@ﬁ? Sd Hlsﬂ Ad)- (Exanpl e 30) (0. 10

ESEMS Qmicl ,@y‘rgt)[(mnypyfo()qil ne (0.5 m-) was added acetic
anhydrid 0.34 nmol) and the m xture was
heated to reflux After 20 hours the m xture was

Exé‘,ﬁﬁieqj; and pour ed into wat er. The precipitate was

tered, washe wat er and 25 drledlnthe air

5- (%-eﬂmx\vev't'md'f'r"rvlkﬁdgrfﬁa'uhﬂ* eraGeiola 4-blpyidine 5,
off-white solid. S'H NWR : 13.51 (s, 1 H),
10.82 (NH), 8.63 (d, 1 HN & 1 H, 7.63 (dd, 1
H, 7.10 (d, 1 H, 68 , 6.58 (dd, 1 H),
2.38 (s, 3H), 2.08 (s, 3H). WD||2005/ M0353
PCT/ EP2005/ 003818 - 64- . T ;
[(Mr1) +, 100]. Exanple 41\ _§
6- ( 3- Fl uor ophenyl ) - 5- pyri md| n-4-yl -

To Hepy sastaineiod, 4efb] Gy2-fuilyl)r5-g2- anethwlsulfonyl)pyrimidin-4-yl]-1 H-pyrazolo[3,4-

b]pyridine (Intermediate 13) (0.070 g, 0.21 mmol) in ethanol (2 mL) under an atmosphere

of argon was added, in portions, 60% sodium hydride as a suspension in mineral oil
(0.025 g, 0.62 mmol). The reaction vial was capped and warmed to 70 °C. After 3 hours,
the reaction was cooled and diluted with water and the pH was adjusted to 5-6 using 2M

" aqueous hydrochloric acid. The precipitate was filtered, washed with water and hexanes

and dried to give the title compound (0.028 g, 44%) as a white solid.

5 "H NMR (CD;OD): 8.54 (d,.1H), 8.40 (s, 1H), 8.19 (s, 1H), 7.43 (dd, 1H), 7.01 (d, 1H),
6.92 (dd, 1H), 6.57 (dd, 1H), 4.36 (q, 2H), 1.32 (t, 3H).

ESI/MS (m/e, %): 308 [(M+1)*, 100].

Example 37
6-(2-Furyl)-5-(2-isopropoxypyrimidin-4-yl)-1H-pyrazolo[3,4-b]pyridine
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NN NHZ F. ... LNNH 5 A solution of

2-chl oro-6-(3-fl uorophenyl)-5-pyrimdin-4-ylnicotinoni
wonrbisao¢dsat er redi ate 15) (16.86 g, 53.9 nmol ) PamaP2005/003818

hydr azi ne monohydrate (9.1562-, 190 nmol) in et hanol

(200 nmi-) was heated to 80 C. After 15 hours the

m xture was cool ed and t ecipitate was filtered

and washed with water,) The f/iltrate was evapor at ed,

wat er was added and regi e was filtered.

The solid was dried to giv it | & conpound (13.75

g, 97% as a yellow soli , 1N (DMBO): 5.89 (s,

2H) , 704(d 1H),715( 1 H), 719'(m2H) 734

(dd, 1 H), 2H)

-To H)a gl@pg;gg%| @f 426 (2-fury|) ~5-[2- (me’th;’lsulfonyl)’i?ynm|d2 in-4-yl]- ‘ﬁ-’i pyrazolo[3 4-

b]p&cﬁr% 'ﬂnmmm&eyié) (-‘_G'W |gm03|261114mM) *n1 lsopropanol 2 mL) under an
razaol o[ 3, 4-b q)-/rldl \N m@sol uti of
atn‘@sp rPIQﬂ(W%hlé’ﬁ?la) 5dpr pqﬁlgﬂsn 60 /cyfsocium ydride as a suspenSIon in

mirtgra i ?Qﬁpb 3. 77 Rinkoty. THE Reattisviabwag Eé@@ﬂ'aﬁd‘bﬂém‘(e@ td 46 °C. After

3 h()grSVg\enl@)ac’clcag\;gawzlgﬁn cg@g}i )é%clj”gigu (ﬁ).; v\%lham 2l g?fggﬁlt plgﬁ/\@& adjusted to 5-6
usifl Eﬁloé@ebﬁ(éj RREFBERSHCadE The( &e&ﬁ@t@%s‘ﬁﬁtéréao Washed Wltl@ V\@ter and

and a solution of sodiumnitrite

hexapesape Arigehtoniva e iigle ca@aew%@&d@ngs 68%??% WH*S&%‘T
5 '8 fNMR?éDf ): 3B NY LS8, ng Wans a0 EQQ%mQVQLQLK%IdS@ILI}JtW GU‘(d 1H),

ophosphor ous Aaci dr opwi se
Gsam@uﬂ 088 ok L2 WO B8 e, BH)2% haBHB0 1 Ut o

©4@s neutralised with 6M aqueous

ESF}M Z/g)hgz (ig&:‘itsje solution and the solid that forned

vvas flltered and purified by flash chronatography

i chl ororret hane/ net hanol) to give the title

Ex;'%ﬁ‘pes'%ﬁd 0.070 g, 51 %9 as an off-white solid. WO
5-[2(0¥rle mvimunoﬂsylbéd@{ml) hpyazejolfk-k] pyridine

9.16 (d, 1 H), 8.70 (d, 8.60 (s, 1 H), 8.33 (s,

1 H)), 7.38-7.18(m , (m 1H. ESI/MS (me,

% : 292 [(Mr1)+, 108 3 I

6- (2-Furyl)-5-pyrimdin-

H pyrrol o[ 2, 3-b] pyri di ne

To a suspension of 6-(2-furyl)-5-[2-(methylsulfonyl)pyrimidin-4-yl]-1H-pyrazolo{3,4-
b]pyridine (Intermediate 13) (0.080 g, 0.23 mmol) in tetrahydrofuran (1 mL) under an
atmosphere of argon was added cyclohexanol (0.071 g, 0.70 mmol) followed by, in
portions, 60% sodium hydride as a suspension in mineral oil (0.028 g, 0.70 mmol). The
reaction vial was capped and warmed to 70 °C. After 4 hours, the reaction was cooled and
diluted with water and the pH was adjusted to 5-6 using 2M aqueous hydrochloric acid.
The precipitate was filtered, washed with water and hexanes and dried to give the title
compound (0.044 g, 52%) as a white solid.

5 '"H NMR (CDsOD): 8.53 (d, 1H), 8.39 (s, 1H), 8.20 (s, 1H), 7.42 (dd, 1H), 7.05 (d, 1H),
6.89 (dd, 1H), 6.51 (dd, 1H), 2.01-1.32 (m, 11H).

ESI/MS (m/e, %): 362 [(M+1)", 100].

Example 39



10

15

20

25

NN N NO To a solution of
3-ethynyl -6-(2-furyl)-5-pyrimdin-4-yl pyridin-2-am ne
w()lzmtsenmdl ate 18) (0.50 g, 1.9 mmol) in PCT/EP2005/003818
-net hyl - 2-pyrrol i di none (183nL) was added potassi um
tert but oxi de 10 (0.45 g, 4.0 nmmol) and the m xture
6-(2iEiry hdbrisad ubyd-57pyramjdin4 )ééal -Xragelols, 4-Ripwiding-aipines,

the m xture was cool ed, diluted \ﬁ/h wat er and

extracted with ethyl acetate. Thejorganic |ayer was
washed with brine, chfl (NgSO4N d evaporated. The
resi due was purified -e change chr.omat ogr aphy
usi ng an SCX col um ( ut |ng Wi\t net hanol then 7M
ammnl a in ethanol) t a tirtl e conpound (0. 39
78% as a beige s&id. 158 '"H NMR (CDCl 3): 11.28
(s 1 H, 9.33 (d, 1 8.67 (d, 1 H);, 825 (s, 1 H),
To 5 sﬁ‘s@;eﬁéﬁbn bt G‘JXZ-fur]l) éfb%/ﬁﬁ'ﬁiiln— -)IH)H pfrezdof 3T §M}1m -Balihe

(Exgv@@je 48)@9% 0e0 gg ny@oan dE %Ioroethgne ?2 5 rﬁL) an a[c(al accgtlc "acid
(0. 03’4(&_) Wdé‘%fo@@ﬂ Qﬂﬁéﬁwyl%ré&oﬁélﬁéﬁy}ie 30.2Y hrAdlflafd oditim 1
rolé ]2% N'N aN' N D F To a solution
trlaqﬁcoxyborohy rlde (0 1287, O 60 mmol) After stlrnng for 4 days at room temperature,
the %mk(,r% Wéwarrmmhea Wehaddnyeti bc&a{e%rfdw% |ahu50d%)’sfddmnd h)Vd'régen

¥ din-2-amne _(Internedi ate 37%{ |9|
carbﬁ?@ sqligion. s AgaNis. '@Sﬁfr"‘@ﬁu"\tﬁsh%%"tb r )df\ﬁaé aﬁEPe)oand
evaPBlafRParihe %éldM@é(b&*ﬁleG Qy‘ﬂﬁ% Qnroﬁ)laﬁ:@réﬂﬁ?' )13 t he

m xture was_heated t in a 25 sea edtube Afte .
acefefe/hexanes to Ad e}m&@e@fét%%ae%%ﬁ%a'vem {ieceprigatid (a0 s, 2%
as #NEk-GKld agllced Wi th ethyl acetate. The organic Iayer

was washed with brine, dried Sl\/gsoél) and eva(gorate
5 "HAMR G2M80% 1223 purliri 288 i 1H) a8 6 dfhr UhaBiYr&phy), (B81(dd, 1H),

72?8&%3@?’9@5%%@56?&3 t1‘P1 %Xf(é hey 3.112% (€2 1)8"(%“(%% 1.02 (d,

0353
BH)PCT/ EP2005/ 003818 - 66 S H NVR (CDCI 3): 10.06 (s, 1

8 (d, 1 H, 8.20 (s, 1 H),
ES@'Q‘%'?“?Z@(?%*M% %fﬁos((m 1H)H), 6. 86(?dd, IiDH),
6.50. (dd, 1 H), 6.33 (m 1 H. ESI/MS (me, %: 357

100] 5 Exanpl e 45
Ex;é{q ]@ur | ) Bhen yl-5-pyrimdin-4-yl-1

N- {Bl-(wmwm&a[Zz(mt yityio)ryriveidingeml]l-tipyrqzolo[3,4- b]pyrldm-3-

yl}acetamide

To a suspension of 6-(2-furyl)-5-[2-(methylthio)pyrimidin-4-yl]-1H-pyrazolo[3,4-b]pyridin-3-
amine (Example 30) (0.10 g, 0.31 mmol) in pyridine (0.5 mL) was added acetic anhydride
(0.032 mL, 0.34 mmol) and the mixture was heated to reflux. After 20 hours the mixture
was cooled and poured into water. The precipitate was filtered, washed with water and
dried in the air to give the title compound (0.081 g, 72%) as an off-white solid.

5 '"H NMR (DMSO): 13.51 (s, 1H), 10.82 (NH), 8.63 (d, 1H), 8.61(s, 1H), 7.63 (dd, 1H),
7.10 (d, 1H), 6.82 (dd, 1H), 6.58 (dd, 1H), 2.38 (s, 3H), 2.08 (s, 3H).



10

15

20

25

O To a solution of

6-(2-furyl)-3-(phenyl et hynyl)-5-pyrim di n-4-yl pyri di n-
wa-2e05m0e353 (| nt er medi ate 19) %O 04 g, 0.12 mmol PCTMP2005/003818

1- met hyl - 2- pyrrol i di none (28ft) was added 10 potassi um

tert-butoxide (0.030 g, 0.25 nmmmol) and the m xture was

ESIAdS{rate P 38 IGVirh) at00eal ed tube. After 72 hours, the

m xture was cool ed, diluted with water and extracted
with ethyl acetate. The organic | ayer was washed with

Exagpladl dried (MySO4) and evaporated. The residue was

14 B !

e B e L A P
a pale yeIIowsolld 1R8Ny H NWVR 3): 9.45 (s, 1
H, 9.33 (d, 1 H, 8.6d 1 217 (s, 1 H), 7.68
(m 2H), 7.51-7.21(m 5t d, 1 H, 6.51 (dd,
1 H, 6.40.(m 1 H BSl : 339 [(M+L) +,
100]. Example 46 20
6(5 Br ono- 2- f uryl ) - 3- chZ6T 0- 5- pyri m di n- 4-yl - 1H-pyraz

3,4-b]lpyridine N"N O N N NO Br To a solutio
A squth:,l ¢fd- @”}l@f.o@ (BZﬂqqggg)qepylg5myf|m,}ﬁnw47yjmcq;lpor1|tnle (Intermedlate 15)

(16 'ds@/ 599%.%»3 afid *Pﬂ;&ééhhé lnlib%oﬁ?e\%at@{bq 5 mB)1 do%n%alg)% etfart? (200
n chloro ormé and acetonitril mL)

L )oaS DeRIHCALIE 1 rhdter ( hnurstth@m)xtuwwsmomaqir@d\m% precipitate was

flltevﬁato‘t iﬁa‘é@a{hﬁfi vittR ALY SheRfkatd\Ras éJb%oP%té& WedterVias é’dc{%augaﬂé the

orof orm and the organic ayer was wa
pregipitate wes fijered ushesealidwyasidyied degine tl@ﬂtm@ugdl(lﬁ 798, 97%) as a
yellé’\ﬂg pyo aqueous sodi um t hi osul phate sol ution. The
organic |layer was WO 2005/ 100353 PCT/ EP2005/ 003818
§ 'H BIKRI(DMEO):Np SO, 2Hvapb(dtit), and (ddeH)ediagm, pU),iTt3de@d, 1H),

86@¥%%ﬁ%%?%aﬁﬁ/%f§nﬁvf 9?ozgi ve the title conpound

(13 4 ny, 9% as an off-white solid. 5 'H NVR (DVSO):
4(2d 1 , 8.90 (d, 1 H, 836 (s, 1 H, 7.69 (dd,
.79 (d 1H, 6.71(d, 1 H. 5 ESI/M5 (nme, %:
6- (BFBIOE‘QMW) 5-p@ fimidinEBxyrtH-pyrdZolo[3,4- b]pyridine
5- (5-Bronmo-2-furyl)- 6pyr|md|n4yl 1, 3-di hydro-2Him
i dazo[ 4, 5-b] pyri di n- 2- onE > INNN N

X
|

Pl

N N

A solution of 6-(3-fluorophenyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine
(Example 41) (0.146 g, 0.47 mmol) in a mixture of glacial acetic acid (0.75 mL), water
(0.33 mL) and concentrated aqueous hydrochloric acid (0.085 mL) was cooled to 0 °C and
a solution of sodium nitrite (0.039 g, 0.57 mmol) in water (0.2 mL) was added dropwise.
The mixture was stirred for 30 minutes and then a 50% aqueous solution of
hypophosphorous acid (0.86 mL) was added dropwise and the mixture was stirred for a
further 60 minutes at 0 °C. The mixture was neutralised with 6M aqueous sodium
hydroxide solution and the solid that formed was filtered and purified by flash
chromatography (95:5 dichloromethane/methanol) to give the title compound (0.070 g,
51%) as an off-white solid.
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Ol ~~O0 Br NN 10 To a sol ution of
5-(2-furyl)-6-pyrimdin-4-yl-1, 3-di hydro-2H i m dazo[ 4,
wo-2bispgedssli n- 2- one  (Exanple 12) (0.36 g, 1.32rammiP005/03818
7 mL of acetic acid was addd€ib bronine (0.075 nl, 1.45
mol ). The m xture was heated at 60 C for 2 hours then
8 HWMDM@O)oemﬁ (Herbigraati(e:. 1HTh8.60i (st U s (spathi ABBY .18 (m,
ed and the precipitate that formed was
AH); 9%2 Eﬁgff to give the title compound (0.440 g,
ESKA%)(m/el 36)ESD2Z YR+ )T €00]%9 : 359 [(M+1)+, 100]. Exanple
48 6-(2-Furyl)-5-pyrimdin-4-yl -
H pyrazol o[ 3, 4-b] pyridin-3-anmine N N\INN NN p 20
Exéanla @uspensi on of

=C f | nicotinonitrile
6'(%'FH &T'H\(’@"fzjy'y %fyiﬁyﬂh@ﬁ H‘éﬂﬁ% in ethyl alcohol

(20 m ) was added hydf\l e m)nohydrate (0.61 g,

12.1 nmol ) and the m xture was heated to reflux and

stirred overnight. The e treated with 4%
aqueous sodi um hydrogen car long e /sol ution and the
precipitate was filtergy waNhedNwith water, ethyl
acet ate and et hanol andNdi ed in vacuo to give the
title conmpound (0.80 g, 71% as an orange solid.

Tox sq;lu’NWRo( nyl-§-( gw(yg -5- Qm)mdle 4533p3(r@m 2-ap)ne ginggrmediate 18)

gﬁ é-mno )7m215mé§19r-%?:g960h d’xoﬁg (;I_é qﬁlg&a?ﬁ?e@ péi%gélﬁm trt-butoxide

: /4\@n'(rm)lbénd/§he mixgure Q/\msneatedltgd]O *Ovim 2pgresiedl b 54 fter 48 hours,
8

theﬁg?@%ﬂ%ﬁ{o}?@?, élﬁlt?ﬁ Iﬁ/ﬁnh ﬁ@r@fs@%@edﬂlg&% hgl[ %c?etate. The organic

layer-waspyashgidrvith: lyrirjea deiec (VaRO.) Anlevaperated. The residue wanpwrified by

. i (2 Furvl L 5BVl iaidi Nedeyl -1

or SR8 0,y 0 B M T ko ar e

am(ronia0n ethanol) 86gikertiie) titlercopyobiad (139 9. B%hiLgs akeigeddist

5 AR SCRRY.A 1 88 s 1H), 9.33 (d, 1H), 8.67 (d, 1H), 8.25 (s, 1H), 7.46 (m, 1H),

7.40 (dd, 1H), 7.23 (m, 1H), 6.61 (dd, 1H), 6.50 (d, 2H)

ESIMS (m/e, %): 263 [(M+1)*, 100].

Example 44
2-(3-Fluorophenyl)-6~(2-furyl)-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine

To a solution of 3-[(3-fluorophenyl)ethynyl]-6-(2-furyl)-5-pyrimidin-4-ylpyridin-2-amine
(Intermediate 20) (0.145 g, 0.41 mmol) in 1-methyl-2-pyrrolidinone (7- mL) was added
potassium tert-butoxide (0.096 g, 0.85 mmol) and the mixture was heated to 70 °C in a
sealed tube. After 72 hours, the mixture was cooled, diluted with water and extracted with
ethyl acetate. The organic layer was washed with brine, dried (MgSO,) and evaporated.
The residue was purified by flash chromatography (1:1 hexanes/ethyl acetate) to give the
title compound (0.095 g, 66%) as a yellow solid.
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(0.038 nL, 0.4 mmol) and the m xture was heated to
reflux. After 20 hours the m xture was cool ed and
woawsadoisat o water. The precipitate was filteredI/EP2005/003818
washed with water and drie®%i-n the air to give the
title conpound (0.084 g, 72% as an orange solid. 8 'H
& "HNNRIR [SNBCh): 12.060(s( $H), B-B3 (d5.159, §.68 (d,1H)), 82078, (di,7.40-7.20 (m,

oy f 8, bl by {fles oy 250 (5, 1,0

ESI(\S (riVelHya): T (WMB1Y M09). 99 : 321 [ (Mrl) +, 100]
EXAMPLES 15 TABLE 2 Exanple Structure \ |-\ NHZ 1 |
\ NNHZ FNN 2 NH F3I1 NHW 2005/100353
ExaRiplé 82005/ 003818 -69- Na 4 HF NN 51\ I NH F

6-(2'>l=t\|ryw-|¥-p|§eljly\l-5l-p);\llinlﬁd|n-4-yl NH Zyrr&l'o[ﬁ ijf idine -

To a  solution of  6-(2-furyl)-3-(phenylethynyl)-5-pyrimidin-4-ylpyridin-2-amine
(Intermediate 19) (0.04 g, 0.12 mmol) in 1-methyl-2-pyrrolidinone (2 mL) was added
potassium tert-butoxide (0.030 g, 0.25 mmol) and the mixture was heated to 70 °C in a
sealed tube. After 72 hours, the mixture was cooled, diluted with water and extracted with
ethyl acetate. The organic layer was washed with brine, dried (MgSQO,) and evaporated.
The residue was purified by flash chromatography (1:1 hexanes/ethyl acetate) to give the
title compound (0.030 g, 75%) as a pale yellow solid.

& "H NMR (CDCls): 9.45 (s, 1H), 9.33 (d, 1H), 8.66 (d, 1H), 8.17 (s, 1H), 7.68 (m, 2H),
7.51-7.21(m, 5H), 6.86 (dd, 1H), 6.51 (dd, 1H), 6.40 (m, 1H)

ESI/MS (m/e, %): 339 [(M+1 )", 100].

Example 46
6-(5-Bromo-2-furyl)-3-chloro-5-pyrimidin-4-yl-1 H-pyrazolo[3,47b] pyridine

To a solution of 3-chloro-6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridine (Example
28) (0.12 g, 0.40 mmol) in chloroform (1 mL) and acetonitrile (0.4 mL) was added bromine
(0.44 mmol). The mixture was stirred for 48 hours and then the mixture was diluted with
chloroform and the organic layer was washed with 4% aqueous sodium hydrogen
carbonate solution and 5% aqueous sodium thiosulphate solution. The organic layer was
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N 81 \ NNHZ FNO9NHF NNNH 10 ~-N NN H O
N*NN~ O11 N NH ONNNI12 >=0 NH 0 WO
waQos/10@3353 PCT/ EP2005/ 003818 -70 N N 13 s PCNER2005/003818
14 O NN N' "IN'15 M 0-87N IN

dried (MgSO,), evaporated and the residue purified by flash chromatography (98:2
dichloromethane/methanol) to give the title compound (13.4 mg, 9%) as an off-white solid.
8 '"H NMR (DMSO): 9.23 (d, 1H), 8.90 (d, 1H), 8.36 (s, 1H), 7.69 (dd, 1H), 6.79 (d, 1H),
6.71(d, 1H). |

ESIMS (mle, %): 378 [(M+1)*, 100].

Example 47
5-(5-Bromo-2-furyl)-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
N4\|N
N N
| =0
o} N/ N
Br \ I

To a solution of 5-(2-furyl)-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
(Example 12) (0.36 g, 1.32 mmol) in 7 mL of acetic acid was added bromine (0.075 mL,
1.45 mmol). The mixture was heated at 60 °C for 2 hours then cooled to room
temperature. The mixture was partially concentrated and the precipitate that formed was
filtered off to give the title compound (0.440 g, 92%).

ESI/MS (m/e, %): 359 [(M+1)*, 100].

Example 48
6-(2-Furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine

To a suspension of 2-chloro-6-(2-furyl)-5-pyrimidin-4-ylnicotinonitrile (Intermediate 22)
(1.14 g, 4.0 mmol) in ethyl alcohol (20 mL) was added hydrazine monohydrate (0.61 g,
12.1 mmol) and the mixture was heated to refiux and stirred overnight. The mixture was
treated with 4% aqueous sodium hydrogen carbonate solution and the precipitate was
filtered, washed with water, ethyl acetate and ethanol and dried in vacuo to give the title
compound (0.80 g, 71%) as an orange solid.

8 "TH NMR (DMSO): 5.83 (s, 2H), 6.58 (dd, 1H), 6.80 (dd, 1H), 7.25 (dd, 1H), 7.60
(dd, 1H), 8.42 (s, 1H), 8.74 (d, 1H), 9.20 (d, 1H), 12.25 (s, 1H).

ESI/IMS (m/e, %): 279 [(M+1)*, 100].
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Example 49
N-[6-(2-Furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3;4-b]pyridin-3-ylJacetamide

To a -suspension of 6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridin-3-amine
5 (Example 48) (0.101 g, 0.36 mmol) in pyridine (0.5 mL) was added acetic anhydride
(0.038 mL, 0.4 mmol) and the mixture was heated to reflux. After 20 hours the mixture
was cooled and poured into water. The precipitate was filtered, washed with water and
dried in the air to give the title compound (0.084 g, 72%) as an orange solid.
§ 'H NMR (DMSO): 2.10 (s, 3H), 6.59 (dd, 1H), 6.79 (dd, 1H), 7.38 (dd, 1H), 7.61
10 (dd, 1H), 8.60 (s, 1H), 8.78 (d, 1H), 9.22 (d, 1H), 10.86 (s, 1H), 13.46 (s, 1H).
ESI/MS (m/e, %): 321 [(M+1)*, 100].

EXAMPLES
15 TABLE 2
Example Structure
N/
x l | - NH2
1 N “NH,
F
N/l
2 IO PS
N"q
F
N/|
3 SOOI
NN
F
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woapsules3 each containing 100 ng of
6-(2-furyl)-5-pyrimdin-4-yl72t H5

PCT/EP2005/003818

pyrazol o 3, 4b] pyridi n-3-am ne (active ingredient),

wer e prepared
Active ingredi
2005/ 100353 PC
di oxi de 0.1 Kg
0.2 Kg Proced

according|to th
ent g Kg |Lact-
T/ EP2905/ 003818
Corn starch

re 5 Thelabove ingredients

formul ati on:
e 10 Kg WO
al silicon
m st ear at e
re sieved

through a 60 m
sui tabl e m xer
capsul es. COWP
each containin
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M crocrystalline cellulose 1.95 Kg Spray dried
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Kg 15 Procedur

e A

starch 0.4
silico

Kg Sodium
n di exTAP2@5003818

the powders were passed through a
screen wth an aperture of -36 mm then mxed in

a

suitable m xer for 20 m nutes and conpressed into 300

ng tabl ets usi
The di si nt egr at
m nutes. WO 20C
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ion tine
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COMPOSITION EXAMPLE 1

50,000 capsules, each containing 100 mg of 6-(2-furyl)-5-pyrimidin-4-yl-1H-
pyrazolo[3,4b]pyridin-3-amine (active ingredient), were prepared according to the

following formulation:

Active ingredient

5 Kg

Lactose monohydrate

10 Kg
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10

15

20 optionally substituted al kyl, optionally

substituted cycloal kyl, optionally substituted aryl,
woptesawedsBy substituted heteroaryl, -ORS, - SR3PCTEPLRS/003818

3, -CONR3R4, -NR3R4, -NR3COR4- and -CN groups wherein

R3 and R4 are independently selected from hydrogen

at o | GHigidaPSEonaidde OF CyCl 0arkyT Groups. B kg

sel ected from hydrogen atons and groups selected
opt i onFy stAigtituted 25 al kyl, optjonally 1Kg
subst i INASERMEEREIKYT, optional Ty Supstit ut.e@%ﬁl
and optilonally substituted heteroaryl groups
2005/ 100353 PCT/ EP2005/ 003818 -76 in the manufacture
of a medi canent for the treatnent of a pathol ogical
condition or disease susceptible to inprovenent by
Proegdusgioni sm of the A2B adenosi ne receptor 2. Use
according to claim1 wherein B represents an

optionally substituted nonocyclic, 5 six-nenbered
Thetaioue ienis werysieead thepuah @ frmestosiens, eog averaitogaed inte a

; =Tolo 5Ny e i @It‘Mée{ kMeB represents a group
Suné@?ect e%lhgrﬂgm opt %ﬁ%ﬁya su tel:“?ut ed pyridi nes,

optionally substituted pyrimdines, optionally

i igazi nes and optionally substituted

CO@?%T'?&%&M?%EE Use according to any preceding

clai mwherein the group B is unsubstituted or

Li.u i . pr__ ed f M o OR _-SRB’
50’-@ 2%% Ewﬁﬂnlﬂ%gﬂégco??h@z §$gﬁ§/1%é e ring claim
pyrageta{ dAbipNidiedraraine (active ingmdientaivete grebatedtfipgnethe folowing
forrmiigt . furyl or thienyl group. 6. Use according to
any preceding claimwherein the group Ais
unsubstituted or substituted with one group sel ected
from hgj At anmd—tower—atrkyt—grpups— 205w dse
accor d%]éé“?éhgg%@g@r eceding claimwhergein B re[2)'r5el§ nts
a pyri pMgrawyystajireugellaiose A represents) a furyl.grikup.

8. Useraceordingtoany preceding—cta m\mefgm—t her
R1 repr%%rgﬁfjge%%ﬁgf’é?ogen atom and R2/is as ™ 9
her ei nabarbexyhedthylethreli R2, R1 and the| - NH gr OupKd p
whi ch Rt—ts—25—-attached—Formarpiety——seleetedfrom
the mo|RR4WE Siary! SyRgipls: (Ilc) and (1]e). 9. QeleKa
accor d| oglicidal ainyorpdiedésli ng cl ai m wherein R2 repriegents
an -N j -
group. 30 10. Use according to any preceding claim

Prové®lr€i N Ra is selected fromlower alkyl groups and
cycl oal kyl groups. 11. Use according to any preceding
claimwherein Ro is selected fromthe group

All $8HBIAEIsNEere foabatBhradigk ¥l scEEePURth ANsbdiives 80®H nith &RBR mixed in
a suitable mixer for 20 minutes and compressed into 300 mg tablets using 9 mm disc and

rom

flat bevelled punches. The disintegration time of the tablets was about 3 minutes.
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35 WD 2005/ 100353 PCT/ EP2005/ 003818 -77 12. Use
according to any preceding clai mwherein 'they
woaopaues33i s one of : PCT/EP2005/003818
2- (3- Fl uorophenyl ) -3, 4' - - bi_pgr.i di ne-5, 6-di am ne
5- (3- Fl uorophenyl ) - 6-pyri di n-4-yl - 3H i m dazo[ 4, 5- b] pyr
i di ne
5-( 3- Fluorophenyl) 2- nethyl —gyrldln =4-yl -3H i m dazo[
4,5-b] pyridine 5
2- Cyclopropyl 5-(3- fluorophenyl) 6-pyridin-4-yl-3Him
. dazoL4 5-b] pyridine
1. Ysgp 9F°®P9@W?Pﬁﬁﬁﬁ%ﬁéhyl) 6- pyri di n-4-yl - 3Hi ni dazo[ 4
, 5- b] pyri di ne

5- ( 3- Fl uor ophenyl ) - 6- pyr3 L A- ' -RS- H[1. 2,
3]triazol o[ 4, 5=b]pyridine ‘
5- ( 3- Fl uor ophenyl ) - 6- pyrpi\ i -N4% - 1)131 di hydro-2H i m da

zo[ 4, 5- b].pyri di n- 2-one H

5- Et hynyl - 2- (3-f1 uorophenyl ) - 3, 4' Dpj pyrldln 6- am ne
whek&n6- ( 3- Fl uor ophenyl ) - 5- pyri di n-4-yl -

H pyrrol o[ 2, 3-b] pyri di ne
A re(prqsgntslﬁryq)gtwgap)\wqhﬁl@;w_rnorchyqllc or polycyclic aryl or heteroaryl group,
B réﬁ'r&‘)éﬁ%zéil %t%nﬁﬂ;bidﬁéﬁﬂufgdr}n&&%lf&%|trogen -containing heterocyclic group,

l&a Furyl)-"5-pyrimdin-4-yl-
andigithet azol o[ 3, 4- b] pyri di n- 3- yI]acet am de

5) (I¥I rElee\afIE%n]t_s Gal_ rﬂlélrrédgnddt&’n %Y IR Yepte ity 4'gPoupt EeidBt PR Rh 4NH,
2 (azwﬂmﬂ@m}ly)subsmute@|qwhvl<grmas5 6- di am ne 15
or 2-(2-Furyl)-3, 4 b| pyri di ne-5, 6-di am ne

6-(2;Furyl)-5-]2-(methylthio pyr| m di n-4-yl ] pyridine-2
- bB- Bf.&¥iand the ~NH- group to which R"is attached form a moiety selected from the

6- ( Neifhy % 3-di am ne
t@el |éfnlle§f 05 &%ﬁu(agl ti) gb) (;IB{,(Il:g?gﬁﬁy%)b_ 2H i m dazo[ 4,

5 b]pyrldln 2-one

2- Et hoxy- 5-( 2- furyl)-6-pyriméidn 4-yl -3Him dazo[ 4, 5-b

] pyridi ne 20

5. & Furyl) - 6- pyrNm di n- 4/yIN 3H i m dazo 5- b] pyri di ne
5- ( NEwRpl ) - 2- neth§2|-6 pyr|m>%|b4 yl - 34—%1%20[4 57

] pyyf di ne

5- (% Furyl) - 2- met%yl 6- pymHln 4-yl - 3H-|ﬁ1dazo[4 5- b\rN

yridi ne

2- @( | opropyl - 5- (@) f uryl) - 6¢Ryri m di n- 4(|yd 3Hi mdazoE”e)
pyri di ne

2 Cycl opropyl -5-(2-furyl)-6-pyridin-4-yl-3Himdazo[ 4,

0 ']P ridine 25

B’%’ =uryl )-6-pyridin-4-yl-3Himdazo[ 4, 5-b] pyri di ne

éﬂ isZefeetad flor® hiydroge® bitytst halegery atomisdind-groutls] sebddtddfrdihaz

4 5-b
abinaii peptuied oy srtonplyaumihies vgialkylaopiong i substivied ary.
Bptibmam] éut{sﬂﬂikwhetdrdarﬂ -ORE, -SR®, -COOR?®, -CONR®R*, -NR°R*, -NR*COR*

ppé)ypg gg,t%s\gwqg%]nplggr %ﬁéyel iﬁcji’ependently selected from hydrogen atoms
andfolwer atkfrdrzytioayygréugeyri m di n- 4-yl -

H yr %)Zggd%;%@%y%pggé !’:\%In%ﬁqdrgrwﬁ slgl%gtedlfrom optionally substituted

blk 6 mbuag &H&tlﬁ.ﬂt&yéycﬁia[@l optionally substltuted aryl and optionally
rrethylth|o)pyr|md|n -yl]-1

FPWF%GZC{) ‘?}F@a lS]' i di n- 3- am ne
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6-(2-Furyl)-5-pyrimdin-4-yl -1, 2-di hydro- 3H pyrazol o[ 3
, 4- b] pyri di n- 3-one
WO-203/80ssy1 ) - 5-[ 2- (et hyl t hi o) pyri m di n- 4-yl ] - BCT/EP2005/003818
H pyrazol o[ 3, 4-b] pyridine -76-
6-(2-Furyl)-5-(2-methoxypyrimdin-4-yl)-1
e mﬁrWﬁt&e% BlnRadidahhate fod 3he treatment of a pathological condition or
cl opro

- -4-16-(2-furyl)-1 . .
sy sessutcapinia o maybiamatt Bt biidagniemiine A afenesingsecentor
2005/ 100353 PCT/ EP2005/ 003818 -78 -4-[6- (2 Furyl)=1
2. ﬁ#&gg@lr{égg @?q{glgyéw;ﬁrglﬁ]%dreﬁyeéLgt{%a{nZoo Qnﬁgﬁ# tltlitegln?dn%_cyclic,
Hn@ﬁé@b@ﬂe@[r%télfo&)cﬂ& Fihg h&eng one or two mtrogen atoms.
6- (2-Furyl)-5-(2-isopropoxypyrinidin-4-yl)-1
H pyrazol o[ 3, 4- b] pyri di ne
3. UselxRcoidHy toleexv|20xyereiiB rbebsentd-a/drbu séidetet iyl egtionally

g-ugélrt%ég ly%ldlﬂpq §£§‘§WY s@bs&@pg%glrﬂd@e% opjionally substituted
tyRYdZpeR) é?{d%pﬁohél? VeubslitOted pafdinenes.
N-{6-(2-Furyl’)-5-[2=(methyl thio)pyrimdin-4-yl]-1

H pyrazol o[ 3, 4-b] pyri di n-3- yl }acet am de

4. QJde%chW@@%@Wéee@mlwlalmvmeFelﬁtl')d grbup B is unsubstituted or
H-B yrazaol g

3 d 3 3 3
Yoo e S Ry, j3R°y R and -NHR®
H pyrazol of 3, 4- b] pyri di ne 10 ’

6- (2- Fur yrim din-4- 1
5. chgqc%'[gztosar&]pﬁ%ﬁng{gﬁéalm Wherein A represents an optlonally substituted

FhleRylHupA P EIEHYY dloup:- (2- furyl) - 5-pyrim di n-4-yl -
H pyrrol o[ 2, 3-b] pyri di ne
6- (2- Furyl ) - 2- phenyl - 5- pyri mi di n- 4-yl -
6. Fﬂj@édé:@}cﬁﬁg?to%rﬁ]d@déédﬂwr@alm wherein the group Ais unsubstltuted or

t,;tatrggr\rgtrgortpug{ﬂ)wégia&g%gom halcpggwlatc%rgs gnd onver alkyl groups.

5-(5-Brono-2-furyl)-6-pyrimdin-4-yl-1,3-di hydro-2Him
i dazo[ 4, 5-b] pyri di n- 2- one

7. GUs(eZaq:cgchg logrywpqﬁdmgnclqlnwheiem B represents a pyrimidinyl group and A

"n"eré%@ﬁt@'aOfb%ﬁl 9ro@bpyru din- 3-ani ne_
6-(2-Furyl)-5-pyrimdin-4-yl -

H-pyrazolo[34b]pyr|d|n3y|]acetamde 13. A

8. QQ@Q&&FH @g? td Sy pibéedirg cIﬁmR@herén"&fNem1 rePreséfts\IRfdRdgEn atom
yesents an opt| onal |y ,sub stlﬁ)1 nonocycl |‘§%a

p%ﬂ ylé|ais@egﬁ'wboaﬁ dgtined g yR ang Fh BIH
* ORtdcABlbam §%Q§étyfséﬁeét@d%m¥%dl@tlé§|dfW&ﬁﬁlbrec(ﬂe)tﬁd(lllég

heterocyclic group, 25 and either a) R represents a
hydrogen atom and R2 represents a group selected from

0. "UNZ.RRInG B N srebanitg /s Wihdremh R relr¥bntd AWNH2 group or an
optionally substituted alkynyl group.

10. Use according to any preceding claim wherein R* is selected from lower alkyl groups

and cycloalkyl groups.

11. Use according to any preceding claim wherein R® is selected from the group

consisting of lower alkyl groups and hydrogen atoms.
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or b) R, Rl and the -NH group to which R1L is
attached, forma noiety selected 30 fromthe the

wonbestioessof formulae (I1a), (I1b), (Il1c) and eCraPpP2009Mm3818

2005/ 100353 PCT/ EP2005/00381& - -79 Ro  _-N _-N _-N _Ra
N>>0a H H\HHN (lla) (lib) (Ilc) Od) wherein:

12. RReizcs@Igab afy bréaauuhg ¢rmg Wheaém)ﬂ‘ﬁz coifdoRBe s eieodrs and

groups _sel ect ed m Q aI I substituted al kyl,
opt i &t ‘iPr%Ql't?é‘W'ls’lf{ B@VF@ n""optl onal | 'y

substi Blpil&ﬁo;% %2 h-6QRfiROA |L3H-wb§i%4 giben@namteer oaryl

- OR3
N BB roRang) A TE PR ST sENA Sy
sel eQI@QId‘pwﬂyn bxsim@mph@wr@pﬁmm hqmgﬁ-umldézb[w b]pyrldme

cycl oal ect ed from

o o A S HPERR BN B B e A R MARAOL 4 5 BBt Ut el
al kyb.( 3%&@@%@ esmaﬁqut yrtﬁetfmsjmaﬂom 5-b<Pp§M'de@a| ly

substituted ar opt 1 ona substit

het eﬁdﬁr':wm?mﬁh“pi% 8- Rr&’ﬁ'd'nﬁ'xlohﬁémar"a%’é HPEPAY4 ScPleyridingg-one

13 We%ﬁw E—(Bﬂgb@%ﬁéﬂﬁ) m' riden@bhinesubsti tuted 15
m)nocyc 1 C, SIX- nber ed het er O%Cl 1C Il n havi ng one

or t RSl W@‘@féﬁﬁ‘y%ﬁo‘%'dml%y' e B[l?rr?dblﬁlé PRl ng to
any OB Slofm 491 e pphesRiau-BloABNRSARINe a o oup

sel ected from op substitu

oot § BHBH 5 LBl S PYETICRsA Wy T IR EAZEIBLS 4 Briy fepotamide
SubstLbLERH)- @%mﬂm mgm @rtﬁhyam Qﬂnmldayola@g]bymmmcbne

pyri di hones. , n&oun according to anyone of
cl ai ﬁs(ziTé"QrU')i%"'Wf'@'i“ﬁ giggiffup B is unsubstituted

or Slgb@tp.jrw_gd, %@,@gem%mesel ected from - 023
ound accordi ng

anyoﬁe(zd‘_furﬂ) éﬂ%mqtéylfWErsr'rmH@r"ev'}Pyﬂdméﬁr%g@m'@e an 25
0ptl @D(Qlwylyiywlﬂntdm%@h&ﬂwzsa.urrme or thienyl group.

onpound_accordi ng anyone of clainms 13 to 17

vvher @r'?wrldﬁb41y|r%1(|%fh&@ny§ ) %rﬁ&‘&lé@r?"ﬂ*ﬁﬁ'éazw Shipgidin-¢oes
Wi th 0B ol SYRARR)-8 Bl ARIdiH-2M-BRliRRRR R IBByRikskE | ower

al kyl groups
5-(2-Furyl)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Furyl)-2-methyl-6-pyr|m|d|n-4-yl-3H-|m|dazo[4,5—b]pyridine
5-(2-Furyl)-2-methyl-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
2-Cyclopropyl-5-(2-furyl)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
2-Cyclopropyl-5-(2-furyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Furyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Fury!)-6-[2-(methylthio)pyrimidin-4-yl]-3H-imidazo[4,5-b]pyridine
5-(2-Furyl)-1-methyl-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
6-(2-Furyl)55-pyrimidin-4-yl-1 H-pyrazolo[3,4-b]pyridine
3-Chloro-6-(2-furyl)-5-pyrimidin-4-yl-1H-pyrazolo[3,4-b]pyridine
3—Ethoxy-6-(2-furyl)-5-pyrim'idin-4-yl-1 H-pyrazolo[3,4-b]pyridine
6-(2-Furyl)-5-[2-(methylthio) pyrimidin-4-yl]-1H-pyrazolo[3,4-b]pyridin-3-amine
6-(2-Furyl)-5-pyrimidin-4-yl-1,2-dihydro-3H-pyrazolo[3,4-b]pyridin-3-one
6-(2-Furyl)-5-[2-(methylthio)pyrimidin-4-yl}-1H-pyrazolo[3,4-b]pyridine
6-(2-Furyl)-5-(2-methoxypyrimidin-4-yl)-1H-pyrazolo[3,4-b]pyridine
N-Cyclopropyi-4-[6-(2-furyl)-1H-pyrazolo[3,4-b]pyridin-5-yljpyrimidin-2-amine
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conpound according to anyone of clains 13 to 18

wohersaioossB represents a pyrimdinyl group andpP&I/EP2005/003818

represents a fury) group. 2@g-A conpound according to
anyone of clainms 13 to 19 wherein either Rl represents

a 54Jr6/@tf pg@n 1@4—9}7(’92616[3Wb]b?no?ﬁ%%frﬁs%%\{/%tyﬂrﬂfdlrﬂ@%nﬁ’rﬁe

R2, is aftached

o b B snicst Al A2y b-a b Pysaooid AR e
accopgp-Faryl)os- (mnsaﬁ@peiyp«yhmldm-w ﬂ@pﬁdem[@rzemgymne
repr esents an an Opt stituted

al kyRy$- (%%%Exylfgyl%wﬂmﬂnc%h'béﬂ% &"&'&ab‘rwr@@'qié 4=hipwidine
of CB@JF&ryl)Msbbaﬂﬂ Nwhmidh Ray1-119- p%%z@ﬁi[@d aj;ﬁwlansmmne

| kyl
chzw r ou %ﬁ«f%?{éetbvltmq%yrw%dmsf vlbﬂzzpymaf@mﬁ bd&yr'rﬂ@ -3-
sel eg}gg@ta‘nﬁ,gm the 15 group consisting of |ower alkyl

grou s and hydrogen atons. 24. A conmpound according to
cl ai Bi@Eiygrerheny Squgnw:flnA-yHH pyrazolo[34b]pyrldeamlne

2- ( 3B rnlcpeHRAY-B=pYrithidifi BN H $4d
5- (36§?uor ophen ;?? ! PI/I % ‘_ZBYF?Z??&[I m (!Iazo[4 5-b] pyr
i di nE€-(@furyl)-5-pyrim dm-4E/) 1H pyrrolo[2 3-blpyridine

5- (%Eﬁw&a&&nylgb (ZTUF@I)JEYﬁynﬁncHJb{ 5;¢1Pfﬁyrb6lo[§'ﬂ'b]mr@ﬁ‘é0[

4. 5-b rid
e a1 ol oyriing

pyr i Ql(SlfBromo 2-furyl)-3- chloro 5 yr1m1dm-4-yl -1H- pyrazoloLI_4 b]pyrldme
2-Ethyl -5-(3-fl uorop 1p¥ di n- 4- i m dazo
5. b?ﬁ@-ﬁrqpﬁ-g-furyl) -6- pyrlmldm-4 -yl-1,3-dihydro-2H- lmldazo[4 5-b]pyridin- 2 -one

5- (38K timgﬂwél Bithibirb4-HMTH B Rzdios 4-Biytidin3-sthinel azol o[ 4
5- (3}\&% -(&SupPheRYTImidn-fy -1 /dienazole]3. 4-bipyadiRyyiscotamien d

azo[4 5 b]pyr|d|n 2-one 25
(3- quorophenyI) 3,4 blpyr|d|n 6- am ne

13. @Q@UWUG@PBN@H&?I {)- 5- pyri di n-4-yI -

H pyrrol o] 2, 3-b] pyri di ne%

5-(2-Furyl)-6-pyrimdin-4>yb< 5hydro-2l—l—imdazo[4,
5- b] pyri di n- 2- one 1l
2-(2-Thienyl)-3,4" -bipyrj -5,8- di g ne

2-(2-Furyl)-3, 4" -bi pyrldﬁ\ne-Q‘IG dMami ne 30
6-(2-Furyl)-5-[2-(nethylthio)pyrimdin-4-yl]pyridine-2

 3- dipgine o
6(2 Furyl)-5-pyrimdin-4-y]pyridin-2,3-di am ne
6- Py AirgPigsants anmptiongliy |Séh§ﬁltl)f9(¥ nMongeyeliel PopalyeYichs areheteroaryl
5- b] BWIpdln 2-one 2- Ethoxy 5-(2-furyl)-6-pyrim

|d|n4yl 3Hi m dazo[ 4, 5- ridine o
5- ( 2 Brgpresgnts aﬁy)‘ppﬁmajly ﬁub,stg,qlteé PIoNAFX$HS Bitrpgen-containing
oS- b] H¥fe‘rc§8y@l Zg;féup, L : o
5- Furyl’) nmet hyl - 6- pyri m di n-4-yl -3H i m dazo[ 4, 5-b
]pyr iaEl<FI giher

a) R'represents a hydrogen atom and R? represents a group selected from —
NH, and optionally substituted alkynyl groups

or

b) R2? R'and the —NH- group to which R' is attached, form a moiety selected
from the the moieties of formulae (lla), (lIb), (lic) and (lid):
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5-(2-Furyl)-2-nethyl -6-pyridin-4-yl-3Himdazo[4, 5-b]p
W R 106353 , PCT/EP2005/003818
2-Cycl opropyl -5-(2-furyl)-67pyri mdin-4-yl-3Himdazo[
4, 5-Db]pyridine
2-Cycl opropyl -5-(2-furyl)-6-pyridi ngh-yl - 3Hi m dazol 4,
5-b] pyridine 5-(2- FuryN) 6- pyridin-4-yl-3Himdazo[ 4,
5-b] pyridi'he 5 —N
5- (2- Furyl »>-6=R2- (et hyI tNhl 0) pyri m}rn€)4 yl]- 3H-\ Lz

o[ 4, 5-bTpyfi di ne ~N’ ~N
5- (2- FuryH - 1- net hyl - 6-fdyri m di n- cHyI H
3-di hydro- 2H-i mi dazo[ 4, 5- b]pyrldln 20ne :
6- ( 2- Fur y(ilgy 5- pyri m di gH- yI - (llc) (lid)

H pyrrol o] 2, 3- B] pyri di ne

. 2-(3-Fl uorophenyl)-6-(2-furyl)-5-pyrimdin-4-yl -

H-pyrr Qlil&n3- b] pyridi ne

6- ( 2- Ffuryl) 2-phenyl -5-pyrimdin-4-yl-1

H pyrr datd dg selectpd 5’9m|hyﬁmem@toms halogen atoms and groups selected
5- (5- BrfR)‘iWo lcfnlén;véabsﬁfuﬁaerélml dcs;ﬁoﬁalwl suiasl?tut@blwgbé’lkﬂ"bﬂtﬁhally

i dazo[ 4, 5-Db di n- 2-on

con‘posﬁubétﬁu'f@érﬁﬁ!fh afptingally %ﬁﬁb@ﬁ@e&gow I'(Pllgd $'ﬁ ,aRPOR?, -

one of EhRRMR NRPRO. I\%C'OW%%OICW%JM&BSW%F&I@RS and R? are
phar maceut | caII acceptabl e diluent or carrier. 15

Use acdudepengent S@Wtﬁﬁiefr%m hwrasa%atms(aanﬂzowwﬁl%phcxchv@lkyl
pat hol qg} condition or disease is asthng,
bronchoconstriction, allergic diseases, hypertension,
at her osRliepelested fromwidragen@ioms g grougs elgetgd Flom optionally
i schen naga BIRRLA Efbloal Shal, 28bétdkd aryl
tract ggtit ttéa'rds tg:a}'fwndr"gfs|hfer a%dlig%b%? ggfépgrs y an
di abet e%’ldrﬁﬂthPQIleﬁUb@tﬁﬂfﬁéﬂWet%QﬁrWlWﬁe di seases. 20 27.
A nethod for treating a subject afflicted with a
pat hol ogi cal condition or disease susceptible to

14. é«mmmﬂuaénordgngé«hplag"@ﬁﬁ Yieesin Breprasents ae eetonedy Substtuted

FHAVRG ShbRY i Pnif8héh at
ngcﬁﬁaﬂmﬁbetrﬁig@g@ IC an cgrrpound agl g@eﬂ%ggs

|n any one of clainms 13 to 24. 25 28. A nethod

15. AC&sMsHuRg atceorg|n§ t9aRyone i€ a‘ﬁh@15t@1@%9@1r99 r&tbsents a group

condition or ease’ 1s br onchoconstrictlion,
skleetegifeont priisnaty subisiitséad @/ﬂi@ln@ﬁ,, ordioRallyouEHiedipyrimidines,

@ﬁg@gﬂghmu@a PidazlQ GRY %Mnamfen@gm ed b éimee.t hy,

tr-on trointesti ract |sor ers, cell
proliferation d| sorders, diabetes nellitus, and/or

16, AU PBUARS ccFRind t5 SRFER: of claims 13 to 15 wherein the group B is
unsubstituted or substituted with one group selected from —~OR?, -SR?, -R® and —-NHR®.

17. A compound according to anyone of claims 13 to 16 wherein A represents an
optionally substituted phenyl, furyl or thienyl group.

18. A compound according to anyone of claims 13 to 17 wherein the group A is
unsubstituted or substituted with one group selected from halogen atoms and lower

alkyl groups.
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19. A compound according to anyone of claims 13 to 18 wherein B represents a
pyrimidinyl group and A represents a furyl group.

20. A compound according to anyone of claims 13 to 19 wherein either R' represents a
hydrogen atom and R? is as hereinabove defined or R?, R'and the —=NH- group to
-which R' is attached, form a moiety of formulae (lic).

21. A compound according to anyone of claims 13 to 20 wherein R? represents an —~NH2
group or an optionally substituted alkynyl group.

22. A compound according to anyone of claims 13 to 21 wherein R? is selected from lower
alkyl groups and cycloalkyl groups.

23. A compound according to anyone of claims 13 to 22 wherein R® is selected from the
group consisting of lower alkyl groups and hydrogen atoms.

24. A compound according to claim 13 which is one of:
2-(3-Fluorophenyl)-3,4'-bipyridine-5,6-diamine
5-(3-Fluorophenyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(3-Fluorophenyl)-2-methyl-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
2-Cyclopropyl-5-(3-fluorophenyl)-6-pyridin-4-yl-3H-imidazo{4,5-b]pyridine
2-Ethyl-5-(3-fluorophenyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(3-Fluorophenyl)-8-pyridin-4-yl-3H-[1,2,3]triazolo[4,5-b]pyridine
5-(3-Fluorophenyl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
5-Ethynyl-2-(3-fluorophenyl)-3,4'-bipyridin-6-amine
6-(3-Fluorophenyl)-5-pyridin-4-yl-1 H-pyrrolo[2,3-b]pyridine
5-(2-Furyl)-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
2-(2-Thienyl)-3,4'-bipyridine-5,6-diamine
2-(2-Furyl)-3,4'-bipyridine-5,6-diamine
6-(2-Furyl)-5-[2-(methylthio)pyrimidin-4-yllpyridine-2,3-diamine
6-(2-Furyl)-5-pyrimidin-4-ylpyridin-2,3-diamine
6-Pyridin-4-yl-5-(2-thienyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
2-Ethoxy-5-(2-furyl)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Fury!)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Furyl)-2-methyl-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
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5-(2-Furyl)-2-methyl-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
2-Cyclopropyl-5-(2-furyl)-6-pyrimidin-4-yl-3H-imidazo[4,5-b]pyridine
2-Cyclopropyl-5-(2-furyl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(2-Fury!)-6-pyridin-4-yl-3H-imidazo[4,5-bjpyridine
5-(2-Furyl)-6-[2-(methylthio)pyrimidin-4-yl]-3H-imidazo[4,5-b]pyridine
5-(2-Furyl)-1 -methyl-6-pyrimidin-4-yi-1 ,3-dihydro—2H-imidazo[4,5-b]pyridin-2-one
6-(2-Furyl)-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine
2-~(3-Fluorophenyl)-6-(2-furyl)-5-pyrimidin-4-yi-1H-pyrrolo[2, 3-b]pyridine
6-(2-Ffuryl)-2-phenyl-5-pyrimidin-4-yl-1H-pyrrolo[2,3-b]pyridine
5-(5-Bromo-2-furyl)-6-pyrimidin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

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

13 to 24 in association with a pharmaceutically acceptable diluent or carrier.

Use according to anyone of claims 1 to 12, wherein the pathological condition or
disease is asthma, bronchoconstriction, aliergic diseases, hypertension,
atherosclerosis, reperfu‘sion injury, myocardial ischemia, retinopathy, inflammation,
gastrointestinal tract disorders, cell proliferation disorders, diabetes mellitus, and/or
autoimmune diseases.

27. A method for treating a subject afflicted with a pathological condition or disease

28.

susceptible to amelioration by antagonism of the A,z adenosine receptor, which
comprises administering to said subject an effective amount of a compound as defined

in any one of claims 13 to 24.

A method according to claim 27, 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.



