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The present invention relates to compounds, which are distinguishable from the prior
25  artin structure, pharmacological activity, potency, selectivity, solubility, permeability,
metabolic stability.
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30  a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein

ring A represents phenyl, pyridyl, pyrimidinyl, pyridazinyl or pyrazinyl;



Cl1_6al kyl oxycar bonyl , CI1. 6al kyl car bonyl oxy; or
Cl_6al kyl oxyCl_6al kyI carbonyl optionally substituted
wawdok/oBoBal kyl oxycarbonyl; 5 X represents a dPEEEP2004/051455
bond; -(CH2)n3- or -(CH2)n4-XI a-Xtb-; with n3
representing an integer with value 1, 2, 3 or 4; wth
n4 representing an integer with value I or 2; wth
Xla representing 0, C(=0) or NR; and with Xi b
representi ng a direct bond or Cf 2alkyl; 10 R2
represents C3_7cycl oal k phenyl; a 4, 5, 6- or
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Cl. 4alrididat af foomylh, C1. 4al kyl oxycar bonyl , C1_4al kyl -

car bonyl oxy, NR6R7, —O -NR' - C( =0 -NR 6 R,
-S(=0),,,-R8 or -NR (— ) n1- R8 (32 6al kenyl or
C2_6al kynyl , each opt| ub@tituted with at 30

| east one substituent sel ectéd from hydr oxy, cyano,
car boxyl, Cl1. 4al kyl oxyvhereihl—]m@l- keprasentbabiyhlent radical of formula

1€1. 4al kyI oxycar bonyl car bonyl oxy R6R7
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Cl. 4al kyl oxyCl_4al kyl o))g Eﬁé{fig‘l‘ T carbonyl , 384
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-NR5- C(=0)-NR6R , -S(= ?ﬂé R8 or gggesmﬁ% 50 "1-R8;”
C1- 6al kyl oxy opti onal P %4 GERESR h at |east one
substituent sel ected from kygsaxiyg acingager; wekardoexy, 1, 2 or 3;
n’ representing an integer with value O or 1;
wherein said R? substituent, where possible, may optionally be substituted with at
25 least one substituent selected from halo; hydroxy; C.alkyl optionally substituted
with at least one substituent selected from hydroxy, cyano, carboxyl, C;.salkyloxy,
Ci.4alkyloxyCi.salkyloxy, Cy4alkylcarbonyl, Cy4alkyloxycarbonyl, Cyalkyl-
carbonyloxy, NR'R’, -C(=0)-NR®R’, -NR®-C(=0)-NR’R’, -S(=0),,-R® or
NR® -S(=0)n1-R%; Cs.salkenyl or Cygalkynyl, each optionally substituted with at
30 least one substituent selected from hydroxy, cyano, carboxyl, C;.4alkyloxy,
C\.salkylcarbonyl, C;_salkyloxycarbonyl, C4alkylcarbonyloxy, NR°R’,
-C(=0)-NR'R’, -NR*-C(=0)-NR°R’, -S(=0),-R® or -NR>-$(=0),,-R%; polyhalo-
Ci.¢alkyl optionally substituted with at least one substituent selected from hydroxy,
cyano, carboxyl, Cyqalkyloxy, Ci.aalkyloxyC,.salkyloxy, C,.4alkylcarbonyl,
35 C).salkyloxycarbonyl, C;.salkylcarbonyloxy, NR®R’, -C(=O)-NR6R7,
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substituted with at | east one substituent sel ected
from hydr oxy, cyano, carboxyl, Cl.4alkyl oxy,
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substituted with C;4alkyloxy or carboxyl; C;.¢alkyloxycarbonyl; Csscycloalkyl-
35 carbonyl; adamantanylcarbonyl; Cj.salkyloxyC.salkyl; Ci_4alkyl substituted with
C).salkyl-NR’-; C.salkyl optionally substituted with at least one substituent selected



from hal o, hydroxy, cyano, carboxyl, Cl_4al kyl oxy,

pol yhal oCl. 4al kyl , C1. 4al kyl oxy- Cl_4al kyl oxy, NR6CR7c
WoerSPEBYNRECR7C;, Rho and R7 each i ndependent | BCT/EP2004/051455

represent hydrogen; Cl-4al kyl or Cl_4al kyl carbonyl ;

Rs represents Cl.4al kyl optionally substituted wth

hydr oxy; pol yhal oCl. 4al kyl or 5 NR6R7; R8a represents

Cl -4al kyl optionally substituted with hydroxy;

pol yhal oC1_4al kyl or NP6bR7b; represents hal o;
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&3 B RehrrB by, Spionaliy g Eey A GBI rox Bolyhalols kgl o
al kyI RBRAY| oxy, NR6R7, - C(=0) - NR6R?,

) -
poI 3%%%’%6“@4%; pyds y’?éﬁ‘i{”‘ ﬁa%%%“o“&‘r}? F%‘%%QHR S‘éﬂ’o%?‘?aﬁﬂnéd

with S wwelecpfélf;ﬂmahmxyseyany|C@sb9xylc11‘1 BHyloxlyt Gi.elkylcarbonyl,
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from NrftRD, c@@)ﬁﬁﬁiﬁylm S RAlKgEC ]ﬁal %éddaxng

cyano, 5 g 85 or poI y
1. 6al kvﬁ %%*ﬂﬁg \)éﬁtlon also relates to the
Ase Rof aral R aqumumdabperideﬁﬂ)y mpie@eni h?dri)@h Chalk3f) cyano;

(ot ot carop B TERRARRT B onte Bl B8l o
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stra& @f&pre@éntsb@@ramp& N:m‘ékh sat urated hydrocarbon

radi from carbon atons such as

net r?;i/?epres% %ggr }ttﬁ ?Tr ﬁet hyl et hyl ; Cl -4al kyl as

22 grod p%pmselpaplnemyf oraphgmyb alprdmfeldn’eEh a8 ferasi cglh tulstituent selected from

br anc heie, @ngamylsa; Jeyab&Ry hy flE ARAbPR By dmddhiea! o d}}@}ﬂcﬁ Chikyl or
froml to ag{ﬁ@) atons such as the groups fined
1|6

for CEO@&E’} X¥utyl ; Cl_6al kyl as a group or part
of a group WD 2005/ 012307 PCT/ EP2004/ 051455 -6

def h t

nyar S St 2 Sfondiso TS Bfe (33l D RbetnAsE Rympin D dpgtne
39 uc magefagthe of M@q@yad@ﬁﬁ fnetdje prgvendon dathk yieataredt qfeliseydes mediated

hexreugh GSK3.

As used herein Cy.3alkyl as a group or part of a group defines straight or branched chain
saturated hydrocarbon radicals having from 1 to 3 carbon atoms such as methyl, ethyl,

35 propyl, I-methylethyl; Cy.4alkyl as a group or part of a group defines straight or
branched chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as
the groups defined for Cy_salkyl and butyl; C,¢alkyl as a group or part of a group



2-met hyl butyl and the |ike; C24al kenyl as a group or

part of a group defines straight and branched chain
whyasocanrbon radi cals having from2 to 4 car boPCHEP2UB4/051455

containing a 5 doubl e bond such as ethenyl, propenyl,

butenyl and the |ike; C2_6al kenyl as a group or part

of a group defines straight and branched chain

hydr ocarbon radicals having from2 to 6 carbon atons

cont ai ning a doubl e bond such as the groups defi ned

for C2.4al ken and penten hexenyl and the |ike;
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C2_ cadfoyanghedzpbain éy@nogarpormadlpds havifig fom 200 cabbn AMS containing a
Sjt r 3dogblte b@ﬁ‘cﬁsd&ﬁ QP&H&E'I @Pﬁieglhyﬁﬂé: %&’tﬁ@llﬁéﬂ@ efﬁﬂ(e?lg{ ag a group or

havi rom 2 gn car ont al ni ng
bon cPagL?é R P dridnes suRightdad Praghedspain ézdr%arwfrwiw@lﬁ havmg from 2
pentiy Bykrboh esoxt yontainthgtaliuble bend $udh Zcme |gﬂﬁ1b¥&éfmle§ for C,. 4a1kenyl

e TP
15 rrtrmgbwrlrb@anh@qdeah@l@;rwﬂ@cafbm rilichls gaving frela§t to drgarbon atoms
et ebp@aingip ﬁﬁb@%ﬁ@sﬁch%ﬁbt@ yny?, in‘f) pyyl, %Wl'aﬁ@%e hkeGCz (,alkynyl as

saturated artial l turat or. ar
2 ARG PO ALE o B es e gren BEneli b tjosebon acicals
| easiaviop éoined ericatomaseiseohahify otmipl, bohld elichSs the group defined for

sat u abiRehyl E‘rgf o{%ﬁ?ﬁiﬁ ﬁéxyﬁgﬁnla%eel?&c&c gaoz%f?\? Q%&le&gto cyclo-

only “si ng y sa

ar e PRYL rczr@y‘?ﬂtréscyemﬁlﬁrh FYrIOhsEY] ad sYClefatyl it b eb-196 A enembered
191 ovthaheclyclib attelobele Eotgimfg aiy18dsesnd r&tdﬁéﬁtorﬂ Bel@Jt&ﬂ%rh ©,SorN

rin termaromtic

per g 81?11}5 §e§ n%tflra{o‘lfa pau—ttlanliné/ 3 eélnoé a?é%ﬁ\?g fat ZGn O%@ gfep@ﬁfcfi)?m“ocydlc

c onjhaigeaceelessspatainieg aifleammnehet@n@toememtcg froamh@t N ok §; saturhted

6, :hgterola 1e8 k18 hetéfor PL&IOhRANREnd &) ﬁn QE ch&kﬁirMaIH/ sa*ﬁﬁit&g

1m%,‘ %%%Ef#r“c'ar exanpl'e
ﬁrﬁ@f:ﬁ & UEPed %ﬂ@&?&gla&leﬁ%toé? 6‘&‘&}’&‘1 @@dﬁf(é’ldeéfshat the ring
287 etsysiirmisl not ax&bmayd ring ssteah y@natiiuramytic is Wl kabweliowperson

di o I
Cer SHA R M B s 3o
i soxaYEh P-difnis etc. Tb%la‘aioéi let Hljickelry ibaing|li 8 reyd-)- .
thradrazolrdrnyl pyrazolrdrnyl pi peridinyl,

h d L, di. |

ror DAGETROTnEIeE B Ky . ORGP SR Fon e Aigictesare
2homepsitidayl, dketgdyl, (tetrabpdnofurinyl, [pyrr8lidindzéipzoiyly), iB@azolidinyl,
homr;rz%ﬁaﬁr;r R¥thhyldk cﬂtméﬂr 'ﬁﬁfd? baiyt, {sémhfa]é cglfﬁgé‘d%kohdmyl,

oxepan I QXep a ar exa
ﬁ%ﬁ%ﬂz@h‘?aﬂrﬁa rdyﬂygérlaﬁﬁla% i‘élnﬁlepéfraé‘&ﬂéﬂ%sf“@ﬂémyl
yr hedlahpgrbpyrinhitinglia hedah pitbpyriopriagiodionayl, arrwprtolnﬁyll dikanyl,

35 BRbhOEHIRNL gg%rrernggp%g% i ergyffgrzspaﬂgvfﬁgﬁ@rmpﬂﬂ vl

39 h| bempPpipsragind 210 14idiazepsaybo [ 2 ]1diareparid zarepanyl, tdmxaganyy| |
|soth|azolyl WO 2005/012307 PCT/EP2004/051455 -7
pyrazolyl, tri t hi adi azoly oxadi azol yl ,

t et F&YE 191‘ exalﬁg)l‘% or B)}’qua? 1a yﬁ'sl,tprgiquﬁwerocycles are pyrrolinyl,
pyr intidaiohyill, pﬁsﬁzohﬁﬁ(hnhﬂfeeikﬁ bef ore the term (=0

forms a carbonyl noiety when attached to a 5 carbon

atom a sul foxide noiety when attached to a sul fur

3at oRwtadarexaupleoplA, Snii e t7ymembraed aromatisf memcyiclicdretrsocacles are
at t pahag, ru@yrathfaﬁzlf iHhid@dofM oxdNgy1t i%mza@i ﬂnéz%l}@ ‘a‘&ﬁr&h&r;ﬁo
fluoro, chloro rono and i odo. uséd
f or egoi ng



and hereinafter, polyhal]oC 1 .4alkyl and pol yhal oC 1

-6al kyl as a group or part of a group 10 are defined
w@g0050om307 or pol yhal osubstituted Cl4al kyl or QICBEPWYIN51455

for exanple, nethyl substituted with one or nore

fluoro atons, for exanple, difluoronethyl or

trifluoronethyl, 1, 1-difluoro-ethyl and the like. In

case nore than one halogen atong are attached to an

al kyl group within the definition of polyhal od. 4al kyl

or polyhal oCl_6al kyl, they may be the sa or . ..

di f Pepehy!, triam!insiadaeelyh e%l%?ei?bﬁf‘éraa@y‘i’ RV Pyrimiding,

def pythiih@npyefdadigyl. i nstance R2 is nmeant to include all

the possible isoneric forns of the heterocycles, for

I nstance, pyrrolyl also includes 2Hpyrrolyl. 20 The

her Ak nsdilderimiatiore chetiih @) boye & exsbeng) mpistyavheaciaehed éo 2

% 2 e L BRI ES sulbxiti® foi Pl RGH BcIRl 16 Q5dlE 8tobd andlaNuFEY moiety

y ring carban or eteroatom? appropriate, if not
ot hihep &w of saditgrms gre aitpghed 19 ppu ﬁﬁg‘Bﬁ'e, when the 5- or
6- menbered heterocycle is imdazolyl, it may be

1-i i d L. 2-imid e , e
25 DeREIYoyufinid) 38 gt bnEBamote, BFlt i K €goims
t hamndireeeindfien polyhalnG:.cbys end padyhaloCegrdky! agi2 £1OHP O PRt s group

16 NdeREBHRM as nienBES Pl AW subaEi Riteki(N JalRY BE €NFalltyl,F6 cxample, methyl
substituents.indicate that the

h Jbond rTFy .ge attgrl‘cped
to SHyHBRdFHE 8P REFd TN YORE JRE SRS RS e m
For trifhvetacteyl f 1o-didlupmeditivd land the 3i@e f Toraaed morg dhan)one salpgen atoms

rad 51%%%&2? tgoggl Ak g%ﬁi%ﬁhﬂl thb Befirftl '&%%fyhé%ci.ﬂ?(ﬁé or

conpoun 0 via a carbon atomo
pheagybalef eelylthey mey e ierBBA ORib§ie8F het er oat om  of
is5he -B-C noiety. For therapeutic use, salts of the

co upds,of fornmul.a (1) .are t l -
counbe B AEie Er TR A B B2 BelEDR o gt ad otude al e
sal pessivlie iaghelts fame & a}geégtmy@%s,afp@nstance, pyrrolyl also includes
nonQHl:@;nl;ggg.euti cally acceptable may al so find use, for
exanple, 1I'n the preparation or purification of a
pharmaceutically acceptabl e compound. Al salts,
20h e The herVithiRR O Dt @A hetlfSTY EE0DABOBhAEEE to the remainder of the
phar naceut | . Qr | Wl
o Bbe bkt NP Fulcaoh PRGN R bbb, Mo
phapthacess speeified, Thes Eseapmple aWentthodr & frpembeged heterocycle is
MenthRasdy e Rl Baboyirlaadlf, Pealikzdld, 4 imidergyliase tHehike.
therapeutically active non-toxic acid addition salt
forms which the conpounds of formula (I) are able to
28 or WheTihey vatabr(eg Rj, R osivpodcersthare Ban ohe ting édjariyyconstituent, each
treatd ] ormw th such appropriate acids as
[ nora%%ﬂ?%&g?f%@ﬁ?gi exanpl e, hydrohalic acids, e.g.
hydr ochl oric, hydrobromc and the |ike; sulfuric acid,
Ni t Lides afiwehintopihg SyEtand fforacutdiiawnts irfdeatel tha thechond ngabe attached
acids, far, ex le i ' - .
el iny SRl B, SRS bEme BB RANG or MRy i ical of
3fral Gorimulja (etig,chdiredicakmiagibe attachedvigrtheremaidprof thesgorppoped of
2- hX‘chrerﬂ%?/ Yvida SaRSPRGARE tHeGRERPXMhdtEor ViBA BABESMbI R héteroatom
et hanesul f'oni c, benzenesul foni'c,
4- méf bgIBer8HESul f oni ¢, cycl ohexanesul fami c,
2- hydr oxybenzoi c, 4-am no-2-hydroxybenzoi c and the

H k%o? t%iex%%éuti(c:%gé{ (sea{lrcé%lf Yhetcgﬁlp&ﬂldts of formula (I) are those wherein the
35  counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether



formcan be converted by treatnent with alkali into

the free base form 15 The conpounds of formula (1)
w@oemwsAialdhg aci di c protons nay be converted i NPCI/EP®04/051455

therapeutically active non-toxic netal or am ne

addition salt fornms by treatnment with appropriate

organi ¢ and i norgani c bases. Appropriate base salt

forms conprise, for exanple, the anmmonium salts, the

al kali and earth alkaline netal ®salts, e.g. the

[ithium 20 sodium potassium nagnesium calcium

sal tRhagpageytically pgegptalie py ot aﬁetlwlaﬁegaﬁth@ tha g@bit obthg present

pri naventiosecondary and tertiary aliphatic and aromatic

am nes such as nethyl am ne, ethylam ne, propylam ne,

I sopropyl am ne, the four butylam ne isoners,

di mekhieyphanmaneyticaliyeachsyitabie avditiodiseltvamungdoedchereinabove are meant to

di prc%%h?é‘%@ EherAhbhiR gﬂ’); 25k ﬂcgﬂ E&rc acfl ad@uf?)HtsMLi%?np%hlch the

pyrrolidine, P eri dine,
t1i SORpPEs q&formyls (Dyarsiblsgo | %rm ri@ﬁe laﬁﬁrﬁquwwtly be obtained by

py I itetativey the|basa Gbrnwitifith laSREpt AOhdideas ifdi@anReR7ZR! 3l Bunple,

D aiehate R CEl M octiosic. hydsolopyi st ke ay g it i acic
S aI thOSPéiﬁ@C %Cafli frul tﬁﬁ like; anongeniaadidis far@stmpls, acétoy, propanoic, hydroxy-
1eXanpdiR, 2-@5«9’05@5@?@pan61¥ ). %p%ﬁn&t‘ Q)xlahé‘ ?nalonﬁo Qﬁ’cg{nﬁ:e I Vitei
the ssalt formcan, f mc;nvegé% t r éat ment cf
i nt GURFRS fnraé'é targarig, 2-p 'ﬂﬁ%PaP%tFlﬁ?IQﬂ’a’hﬁ ‘B‘ﬁh@ﬁ?‘{lfomc
al s&tlxamsp}fome,sben;tmaduyfdma,tzlemetaml@emhesemmadgid:lblhsmnd‘sﬁmmc

whi
' ‘:th)ggﬁg%g E}g%ijgﬂﬁloq aJ )@Uéﬁoﬁ az]d e%ke%mg %)H%?r%&hégxe salt
and ?rﬁécamubr%éomﬁéd b)é?@ﬁtmauaﬂ@rqﬂ@ﬂlyntaﬁhmf@ee biee figsad

1ber ei nbefore defines the quater nary ammoni um 35 salts

whi ble to f

Fendtt STTRERTEEOa Sl cHaFief atjeh pf S oty Ao 1S heir
for rﬂtﬂr@e@tw)allaa@tlvamoapcxpmcotpctalair@nnpmddrtwnzsalng)rmgbyltreatment with
suc QF ]im iatd QgafX Qxﬁpiln@xgalﬂg bRRL. 'A‘})??déﬂ)ﬁﬁj)‘d%?ﬂt%ﬂn%go ise, for

al kyl'h e or_ aryl

ar
2008%%?1%6’76 W‘%EF"?G@EF} 55 1kt ind eprfheal kaing Baiabe Tt e.g. the lithium,
20enzgd1mm,cbdttessmﬂ hmagnesiaac tAaitm siltd dhdgRoitke] &RV Wi ofaBkM8ses, e.g.

t ri ﬁuo b%%%&éﬁg%ﬁ 175 M&h éha? I@éi{/flmma Ff, ARESs Tueh Anpgbylamine,
and c@yleiine, Bmpm@me@wmmﬁwegt efogubutilemineyscarine has
a p@ﬁmdthﬂﬁhlyie beiﬁ)@ﬁﬂmﬁlcﬁét%@ﬁnunet’ H@Edﬁ?a%}iﬁé 8fddp¥opylamine,

acc count eri ons .i ncl.
o BB BB P e B rohelng st 81 Riine i ey,
2%ho Irtpeom/mmm@ quinnelotine pyhiding, nginolire apX ¢loguigelineethi benzathine,
The
to oo S R A P RS EE AL e
%@Pélsa tseyith apipo ﬁ?lfi% Vgl as: fersnample cargiRing; lydiee ang theiéke.
S 0 Cahveesdly the gald fden cdilbe ogverd BY 8 iteieROsiReiCatd e free acid
i SO ic forms" as used herei nbefore defines all the
osSI bl e stereoi soneric fornms which the conpounds of
or it termg pYditiemsdittabreicomprissx thedydrateadod sdlemt adlittom, forms which the
q UatGhitRhds GHToMRTa @F arb BiE 'tcpt}oPrH' 2 hMed NG QAR arg e.g. hydrates,
deri v t ves 0ssess.  Unl ess otherwise menti on&d
or #f gsénd thedkecheni cal  desi gnati on of conpounds 15
denotes the m xture of all possible stereochemcally

s Ok tjeﬁ‘n f‘(ﬁfa{g?nar? %ﬁlxe’nﬁs usg& feteinbefore defines the quaternary ammonium
35  salts which the compounds of formula (I) are able to form by reaction between a basic
nitrogen of a compound of formula (I) and an appropriate quaternizing agent, such as,

for example, an optionally substituted alkylhalide, arylhalide or arylalkylhalide, e.g.



containing all diastereoners and enantioners of the
basi ¢ nol ecul ar structure as well as each of the

wo p@swidoal i sonmeric forms of fornula (1) and PEEEP2004/051455
N- oxi des, salts, solvates or quaternary am nes
substantially free, i.e. associated with |ess than
10% preferably 1less than 5% in particular |ess than
2% and nost preferably |less thap 1% of the other 20
isonmers. In particular, stereogenic centers nmay have

the R, or S-cqonfiquratiqnp; substituents on bival ent
cycmeg’yﬁﬁdd% 9 eFI 1%@13?.{1@@1@%@&#@? &{ﬁ §°?‘p§1§a‘ﬂ%%roléﬁ’strﬁ@'ralso be
t heugsidssucloes alkyl ami$u:ocanéthgeswdfonaes, alByghpetbardsulfonates, and alkyl
enc?—%@éﬁ%ﬂ?ﬁm?@éﬁ' bA gltlﬁgrglgg agigr[l}bl‘ilg\c{ Egﬁ%‘ve%/ a{arged nitrogen.

Z-stereochem stry

St ePasmpeaieally|agceptapleconrics s pRclusie chiero, beaswm éndediiflgproacetate
§ or md Retale) TRAE BodidtioR WS thoideltal BE BEkolEe AsiR T nAKBKhnge resins.
within the scope of 25 this invention. Sone of the
conmpounds of fornula (1) may also exist in their

t auToad¥rox gleffommmof éregresetebmpeuralk ateandann®rcosipyise tBelcdmpounds of

for fma i Blekdt drtiafy hitdl ' :
for Lo e IRl EYCHE Lty pREGPAEHE S e RO co-calea
of #8195 esent invention. 30 Wenever used
lherei nafter, the term "conpounds of fornmula (1)" is
e g SR LIRS bt 08 00 orr U
st ep@siblestarenadomeric §eyms mhichitbe ¢psnpo@hdssys derimaila (Lheed dsir N-oxides,

ar eaddinRa kO TRAMNAS afinek 8F PMsPlogidally micﬁcghtaiiﬂﬁivatives may poSsess.
restin

st ey eochenm cal | ure. 35 . Afirst int

ool BErRersre rtabad os ARicalst Rt Shsfea B T4R388n of compounds
1% ootz sheahix tufoofrlll ppsbly stalrecheitic DI DOBELS OdkRB(kAid mixtures
PCT&EI%%QQ 451@5511&%50111'&91}& érﬂlgti&nérgpir e Bgﬁcsm%gtﬂ%ﬁj struﬁpre as well as
pyr i yrim Lnyf,.p ridazinyl or pyrazinyl;
r ep‘i"aég ehihe sy ssamess Tprms pigforpyla (Imn%tam Preddasotalfs, solvates
C1 i) &?jukb&hﬁary @i{l&adukyhrﬁﬁ}l? aed Q.@.ydséolcﬁledaﬂilt}khéhs than 10%, preferably
su [ car.bo

) h f I 6al k b I
1 Byt Sy K bl Bsianstp 051 g RN Jes g 19 of the oter
2(C1 - By Io pyGiculaa kikigo geanidesnters Baolptve dredl- oy Ssasnéigiratinned
Wit BhbSekn&Rd s Patent O@é&fegpﬁrﬁaﬂ% ERRGRE N GAm sl KHE kit M cis- or
CH2 3- )n4- Xa Xb-; W

o P RRET. SRS Sooorpainigdonblf R gen have an Bor

r epZ-esenthengstaynatisait dgesle oridnSwesebetenilcallly idmerieifddns S the

rep L A Lo

dir %)?‘Fp%g%%sgﬁ gg‘m%ga_ @a%ﬁi 3‘?@5{1&%’({?%‘?3@ Stgéﬁ% érﬁBJa@éde\UﬁM gle%cope of
27c3. thisyeYestPky| ;. phenyl or a 4, 5, 6- or 7-nenbered

nonocyclic heterocycle containing at | east one

het gr oat selected fromO,. S or N .ot radical. .of

f or RGOS Camponds of foritlay®) ey sxis s Beir Plarisia o (g e

bi vigteerol taathnealsmof Stobfomisalthough not explicitly indicated in the above
formula are intended to be included within the scope of the present invention.

30
Whenever used hereinafter, the term "compounds of formula (I)" is meant to also
include their N-oxide forms, their salts, their quaternary amines and their
stereochemically isomeric forms. Of special interest are those compounds of formula
(I) which are stereochemically pure.

35

A first interesting embodiment of the present invention are those compounds of
formula (I) wherein



- CH2- CH2- CH2- (b-1); -CH2-CH2-CH2-CH2- (b-2);
- X1- CH2- CH2- (CH2) n (b-3); -X1-CH2-(CH2).-X1- (b-4);
WQ@R00sK30CH2) ", - CH=CH (b-5); wth Xl represePCT/RB2004/051455
or NR5; n representing an integer with value 0, 1, 2
or 3; n' representing an integer with value 0 or 1;
wherein said R2 substituent, where possible, my
optionally be substituted with gt 25 | east one
substituent sel ected from hal o; hydroxy; Cl.6al kyl
optionally substituted wth at |east one substituent
sel S8tEYT %rf‘éﬁqthpfaﬁmas&wn@gl%aml@aylwwzmrbpr BHREDYOXY
Cl- Rllarlejﬁ}ti;e@aﬂiymgbn af3l; féﬁhﬁyd?p()&u@&ﬁﬂb@ﬂw of 6a1kyl

B e g o
C2- 6alGed! }'onmarb@zyl(a@I dakyldarboayoty; op€i-aulalldxyC.calkylcarbonyl

gubst '%Héﬁﬁ@iy%ﬁshtu%d WiRRe] cafl§foxs ?ﬁ?ﬁﬁqf uent sel ected

fro Fo ano, car boxy 4a|ky|oxy,
rw‘i%ﬁm %ﬂtg i -G ley 198 %

ChRéslalc?ylo;:allr\l E{g%l 0Xyith INR&REsenm@(aﬂG))lte@BQR% value 1, 2, 3 or 4;
pol yhal oC1_6al kyl ; %Fl lg)rfé{eﬁegtlriig ke lPte%(ﬁé{‘flﬁ\/ al'ﬁ]bls(fr%t ut ed
with carboxyl; poIWﬁ‘aXo@rewtlkg/D@xWR GindGal kyl t hi o;
l@0| yhaI oCl- 6al kyI t Riigh X re%&ﬂﬁﬁh@%&c@%%ﬁl nalkyl;

G Sl et o 8 BRI

C(=0 msa@myclmmmsg G230 FneRETr&Ra0 8elé GI#&ED O, STt N; or a radical
- NR5- Gf 7huNROR7; - NRS- C( =0) - R5; -S(=0 nl-RS;
-NW S(=0 1 R8; -S-CN R%-CN; aryl oxy; arylthio;
aryl carbonyl ; arylCl jryl Cl_4al kyl oxy or a
5-or 6- rrenbered rmnoc* hetler @aycl e contai ni ng at
sél e d

| east one het er oat om fromO, S or N and said

15-or 6- menber ed mnoc%'efe%—@tﬁfe%?éé&lt? glvglgﬁtjr%]@elllo}’ formula
bei ng substituted with ?t fast ne sub

selected fromR9; or ~ 27(2(CI—|2)n2 Rﬂfaxs Wi th
n2 representing an i nt€HRICIMAHL,-CHL-ue 0, 1p-28, 3 or 4

with X2 representing i rect bond;
representing 0 or NRSOXELISE?-?% Fe@ gents hal o; ﬁ{/é oxy,
Cl_6al kyl optionally s&b@ﬁrﬁ@lﬂédxw th at |east (lbfik

opubstituent sel ected txpmﬂydcmmH_cyano car bgxy
Cl- 4al kyl oxy, Cl_4alk w j

Cl_4al kyl oxycar bonyl , &’6%%!5 %ﬁ‘f&té%b%ﬁpwxy, NR6bR7b,
- C(=0) - NR6bR7b, - NR- C( SOppiRLRY by intcGe=)H £alREA, 102 or 3;

-NR5- S(=O) n] - Rsa; C2- 6al
opti onal ll}f/?rsngP Sti t ut ed W“r?ﬁéﬂres@{itm%%n@ﬁtle@w s\ltaﬁl??[ebrtl

sel ect'8g® R gy bstiingnl Xpcre PossiRle, mayapkRRAlly be substituted with at
2€1_4alekytloaxsubstitherd atlksttd o Galy)| hydﬁilxy4@l &@M& mﬁ@pﬁ%ktituted

g(l g)alzvét() lﬁa@gﬁspg%\/gu%iﬁﬁ ngg%%? %dt}rq{ih%f «g%y_h zwj) Cﬁ 6?xyl Ci.4alkyloxy,
pol yh&l @tkyloe&onylt C1.aikybaiykarbowy Gptlkgerabingloxy, NRR’,
-C(=0)-NR°R’, -NR’*-C(=0)-NR‘R’, -8(=0),-R® or -NR’-§(=0),;-R?; C.salkenyl
or Cz.salkynyl, each optionally substituted with at least one substituent selected from
30 hydroxy, cyano, carboxyl, Cy.4alkyloxy, Cy.4alkylcarbonyl, C;.salkyloxycarbonyl,
Cy.salkylcarbonyloxy, NR°R7, -C(=0)-NR®R’, -NR*-C(=0)-NR°R’, -S(=0),,-R? or
-NR’-8(=0),-R®; polyhaloC;.salkyl; Cy.galkyloxy optionally substituted with
carboxyl; polyhaloCy.galkyloxy; Cy.alkylthio; polyhaloC_salkylthio;
Ci.salkyloxycarbonyl; Ci.salkylcarbonyloxy; C;.¢alkylcarbonyl;
35 polyhaloCj.salkylcarbonyl; cyano; carboxyl; NR°R’; C(=0)NR°R’;



substituted with carboxyl; polyhal oCl-6al kyl oxy;
Cl _6al kylthio; pol yhal oCl- 6al kyl t hi o;

w@008m118yT oxycar bonyl ; Cl- 6al kyl car bonyl oxy; 2BCT/EP2004/051455
Cl. 6al kyl car bonyl ; pol yhal oCl- 6al kyl carbonyl ; nitro;
cyano; carboxyl; NR6bR7b; C(=0 NR6bR7Db;
- NR5- C(=0O) - NR6bR7b; -NR5-C(=0) -R5; -S(=Onl-R 8a;
-NR5-S(=0)nl -R 8a; -S-CN, or -NR5-CN, R4 represents
hydr ogen; halo hydroxy, Cl- 4al kyl optionally
substituted w qnes  substituent sel ected

from MY $A59)- yﬁa%o N}éapb&)ylf‘ BT O%arRicy TR P EOn1-R;

Cl- 4al -RydENaNROGN; aryl@d; Ghit4ial &ylc%yﬁﬁ;’ DPCY halkyl; arylC).4alkyloxy or
_C&IRg'?l ké_ll C@w%&%éeg m% cyg}l Betﬁocyg ngtgc_)adéast on&.heteroatom

C2. 4al Skbﬁtytﬂ from O @ZOIZI‘&MQ&W 3- omﬁmhmbpt:d owaddyylic heterocycle

bsti 9.
sHbs! aﬁgg@gx;a’efng;gaﬁg{@ﬁltrg%gwﬁg%ﬁg%os@&@&hs& R’; or

Cl- 4al ki, axonyl,N Clx4al kyl oxycarbonyl, , 5 10R t
Cl. 4al kYl car bonYl ox¥%/ NR R11, -C(=0)-NR R11 -NR

0)-NR, 30 -S
pg|( yhlu od 3al ky|( QA ?Jntmé\%@émﬁlﬂ‘%h@@l 2,3 or 4;
substituted with ca’rlﬁb&ylleprepﬁﬂtlyg@ OB%IﬂlIWt boog;

Cl. 4al ky:thl 0; bpolvmhak re%hh%/btd?g\qzs |
1- .
5 R B G SO RS oo

cyano; Subﬁatl@obeﬁlecteNﬁmleyﬂroxyG(yaﬁD) NRDOFYL,; Cy.4alkyloxy, C, 4a1kylcarbonyl,

- NR5- 6=0) 1
-NR - gl 49@1&%%%50@1 gagm%zﬁbnﬁé%y %bﬁo ég%ar esent 5
hydr og RicyS(= Q\b‘ EOOE/“WI\Z%’P)M'R ; Co-alkenyl or

PCT/ EI?ZQ‘&]W@E bd&l&ptleﬂﬁlyRﬁbﬁndeNnE @tQEhst ovdapestieent deJected from

léigglezg?}% %}%g& Z)a%gbcfxgl}/gi 4%5)?1%8? I "-I\c:aatrrtpo(l)inly b Matllﬁfloxycarbonyl,
Cl_al Kyha W‘D‘on@!pxsdﬂlﬁe R o1 h&m >R , SRS €1 QR Rt h

hydr Oxﬂ(»-C&ﬂ:Rd%ﬂﬁ ébsg?oﬁlRﬂ d‘{YHa@BO{ Ghikgtat ()éh@?&)(y optionally
NR6aR7

repr e§‘2‘?ﬁ uﬁe Vb‘tho(iarcéﬁﬁ?‘) p?%é%@éﬁ@“ﬁ?& C\te'éél ylthio;
i ndep@nUbﬁOCyéaH@bhleS@MIklywy@gmnyl Cleinlldaybanyloxy;

261_4alkyl 69 %] tyyi Pnyhﬁoé{ GaPJé/lcgfb%ﬁgDﬁESdcggm] 95%8*}’1 ONROR™,

heterocyc glng a

sel ect® a]HE ﬁf’-ﬁp)e%erﬁ(‘O)nl—R 5
i ndepeIﬂRlbﬂ(:lQ)mrlé‘nr.s@ntor hypﬁ.ggyen cyano;

LGRSt Rt LR LAy S bl g s
10 subgsiiugntselesipd ﬁom;hdflmxy cyao, ), dagbegl, §3ayalkydoxy, Craalkylcarbonyl,
24al kylco: zﬁrB(YH )Cl/]a4al A5 1Ry, N§(°§®) W@Eﬁ(oﬂg
S et e ok
NR6b R(l‘malmyk eq:mh@p’emtaﬁy bﬂisﬁtutdnlwzitfoatyeast(?a'he Gabskiytkent selected from
ggt;?ﬁ?&uéﬁ %‘gﬁ?t da[’%%?? C 5 %ﬁtllﬁlkg{yb Eﬂé/lcgﬂjgngi o %Ik)}/iﬂx’ycarbonyl
Cl_4aFrplsdgprbonylons NK/ PR ) NR®.C(0)-NR R
30 -S (—O)nl—R12 or NRS-S( O)nl-R ; polyhaloCl-gaIkyl, Ci.salkyloxy optionally
substituted with carboxyl; polyhaloC,.;alkyloxy; C;.qalkylthio;
polyhaloC,salkylthio; C;4alkyloxycarbonyl; Cysalkylcarbonyloxy;
Cj.salkylcarbonyl; polyhaloC;.salkylcarbonyl; nitro; cyano; carboxyl; NR!°R:
C(=O)NR'R!; -NR’>-C(=0)-NR'R!!; -NR’-C(=0)-R?; -§(=0),,-R'%,
35 ~NR’-8(=0)n1-R'%; -8-CN; or -NR’-CN;
R’ represents hydrogen or C;_salkyl;



Cl1_4al kyl oxycar bonyl, Cl1_4al kyl car bonyl oxy, NR6R7,
-C(=0) -NR6R7, -NR5-C(=0) -NR6R7, -S(=0)nl-R8 or
wo NRSAOB360) nl - R8; C2_6al kenyl or C2_6al kynyl , PEHEP2004/051455
optionally substituted with at | east one substituent
sel ected from hydroxy, cyano, carboxyl, Cl_4al kyl oxy,
Cl_4al kyl carbonyl, C1.4al kyl oxycar bonyl, 20
Cl_4al kyl car bonyl oxy, NR6R7, C§2 O - NR6R7
-NR5- C(=O) - NR6R7, -S(=0)nl-R8 -NR - S(=0) n1- R8;
pol yhal oCl_6al kg/ Cl 6al kyl oxy opti onal I%@subst i tuted
wi t iR %‘QleS%ihlm pBIdPREY OESEH hidPEsty €y200; Gapikylcemhpryl;
pol yhat @iy Sa0k ity (Op@lk@kUﬁ@iUth MY CREDBMNR-; Cy alkyl optionally

ci oo hsatfamnl s FLL A calbomle Siand, e

- NR5- C( =0) - R5; - S(=( n1- 8: 25 NR5 S(=0 " 1- R8: -S—CN

or -N and R\ 1/ ach | endentl esent
hydr ogg %ﬁ%a Pky1; ‘cyanoy Wit W‘iﬂ“&‘&ﬁ%@rﬁy
61 _ RIf tyd BRych i mﬂthlpkr}dentl}olrepl@ﬁendhj/dwgensﬁb&tklyl 1 ealkyledrbonyl or a 5-

CL_4al o ¥lrid¥RRred rﬁgn%c Erhgt%%@%mﬁff’ %;ln’:eﬂ?)lngx leé)sri gﬁi'e(?e%ﬁtc;m selected

30 nl represents an nteger
repr ed®@m Q. pAENy| or phenyl substituted W|th at Ieast

one it R ugutin Eﬁh@ﬂreﬁfe@éﬂt h{i@bgon; &knéat KMlkylcarbonyl;

poT y g 0@%!%@&'@bwﬁﬁtl&%da%ﬁﬁﬂ Gy R MRS Gpealky optionaly

19econdubstitutedesith mgirenybGdiatigitxy o 4lkelopyEsatkyloxpR TR Bior
are thosgygerpeunds of formula (1) wherein WO
2005/,012307 PCT’/ EP20 4/ 051455 -13 ring A represents
phe Ireﬁf?sebtﬁ ey melyhalohn ellod s NRyR s ogen: X
r epréSeptesenss @ﬂ m&gt, pblgnaio©1r4aH<§rrebﬂZ\)R"BR7R2 represents
phe I f
o 8 seftsefls K0 Itk QIBY DRI VR P S5
1§ubst |S'eh§éw$3nt Sﬁhctg%\fr@mdwri@ﬁy,lcya@, srbax . BselkyloentG salkylcarbonyl,
sel ecicpchikyf16:000 080 ; clqu@@hﬂwﬂ 1@@1 NRﬁRﬂ Lcy =oybatért ut ed

yano B & bR e o0y NG z@m{yﬁ Y arkynyl,

Cl_ 4akdopl opsignallgtubbsiluiad veidtyat 1634t cﬁlalskl)sltlmeyt selected from hydroxy,

ClL 6 |
L bgk#&ﬁb%&ﬁ%ﬁ@”@kyﬁﬁ;&g h%ic‘amé% @%Md%]’;% i ?”0
B O gt VR L LR o R SO R o
|5 east -m%s@ﬁ)ﬁrﬁap@mm galkgedCt. gaum&y optieHalli saﬁdtuwl wth
or c
subst | ?B@r%%iy%gloaf Y % gh%a t lgt P?Wﬁe/arqui eglg}’lgg? ‘ed
f rom Resalkyigxyearpered; efhtaélklfﬂazlirb@n}’&@)(d’r Exypiky@iart®aplk gyano; carboxyl;
opt | omdﬁk”y CRUONR R0 (L0)- KRR B AR’ @0@08 RU b§(*—b?n&t§m
,sel ect ( m hydr.o BQ,.. car boxyl _4al kyl'oxy,
2RR6bR g)é“‘%ﬁ éﬁeﬂ%@ %(lfb 6al kenyl optionally
sub®&d'{ mauﬂ?éaeam ul’rniepftndbmb)&tptemet isydosgiei § Oealkys eyaof ed

:){)Io;/nh ga ra@%&éyqoa g €l ?ﬁ@@gﬁlﬁ)}@'o@? nyl{q{l Subﬁtl uted with

subst FreBNR th CI 4al kyl oxy or NR6bR1b
Cl_g Ikm‘eiéﬁtsosl SkyleanNg/fokycar bonyl ;

30 nl represents an integer with value 1 or 2;

aryl represents phenyl or phenyl substituted with at least one substituent selected from
halo, C1-6alkyl, Cs.scycloalkyl, C1-galkyloxy, cyano, nitro, polyhaloC)_salkyl or
polyhaloC;_galkyloxy.

35 A second interesting embodiment of the present invention are those compounds of
formula (I) wherein



Cl_6al kyl car bonyl ; cyano; carboxyl; NR6bR7b;
C(=0) NR6bR7b; -NR5-C(=0)-R5; -S(=0)nl-R8a;
WO NRSABGB6O) r, i - Rsa; or -S-CN;, 20 R4 represent SPCT/EP2004/051455
hydr ogen; hal o; Cl_6al kyl; cyano; hydroxy;
Cl_6al kyl oxycar bonyl ; Cl1_6al kyl oxy; carboxyl; or
NR6R7. A third interesting enbodi nent of the present
i nvention are those conpounds of; formula (1) wherein
25 R5 represents hydrogen or C2 4al kenyl; R6, R7, R6b
and R7b, each in egendent_l _represent hydrogen;
Cl_E6HBA TRESHURRACY SBPYERdi | y substituted with
Cl_AlIrkgyrbwxtg hy@iog&al kyl oxycar bonyl ; C3- 7cycl oal kyl -
car ; a l; Cl.6al kyl optionally
sub?ﬁ%hﬁsgﬁg%@%g@ﬁo&gﬁ%@%é substituent se]ected
f r o HepresentsypHerk 9t 2 wdichloxformug(bAR whetedrkspid R” may optionally be

3ol ysdafdd dah ktbast &k SHRGRRAR i %m@%ricly@%:e glgsgﬁtgégs, selected

C(=Q NR6aR7a respecti vel =
o h BT PR LT A AL s ek ey eected from
s ubsyiltouy,examd, tarbiwpd NRR, C(e0)NREE7 Cradiybidyioy € yalkyloxy-

NR6QR7 .Qur LNt eresti i /en th . .

S R0 S0 R Ry o

sub<ePPREREGANR Rk e¥=Pdn 1 rigy - radk et yapos §-0f Gmembered

l(gOCT W?lg{gﬁjg%él/@ Séﬂiiﬁgiﬁigat l%zd'ﬂ (= heft%ﬁ?t@rﬁ?@lé&éd?ﬁ% 0, r?b or (11\1 and s‘a:n'd 5-or 6-
- i i nt eresting enbodi men

o o TSR s spbinly bt b Ty EREbl eftRaS egeen

subseleeterefiomiks; | i nked to ring A in paraposition

CONMpér&fedofts hiNe: Ayt GK%&'Y%] @gﬂnéﬁ}hsdb%t% VithADleast one

embodi nent of th réesent | ntion are those

conﬁgﬁfﬁalgnw{esteﬁgﬁo YATQKY) CYaPRs CEPAX Y Her -k Yiou B NR TRl A

1}3';1 IaERANR TRy Cnglkényl nppataily pasiitiiedwitonpa Et&iﬂe?tﬂatsﬁtﬁlblﬁ selected
v [ s i.ment- o e .

or o R R ey B b R SRR . GO ygptionany

whesehstugadevithC Ralkylms i NReRt > Csealliyithios €i-talityéakyearbonyl;

su bt$1_1 _igilkl}tl@ﬂlzdﬂyt; Rydno; %ﬁb@{yl;M‘waﬁ@{Q@)ﬂgR?R?ﬁ tﬁ\l}({jﬁ_@(=o)-R5;

part cular, st § st ue s unsubstituted or

sub§$(lsbbﬂ“&§ Umﬁ{zﬁg&i&”% ’s%bg'pl\t’uent S, nore in

2far &R capiregents hyﬁregenmals;lib&alkylues_rmo;i hyy dexlysCi.dalkyleol yoairticy 1l

?’Ub%‘i_'{,élkﬁ%ﬁy; caPek ro?ﬁ\ﬂi"‘Rb' y said substituent is placed

in meta or ‘para position, in particular in nmeta

position, conpared to the lIinkage of the -X-R2

Sub g\ thirdl dresting Bribbéimend of digepteseht ihitioh klcakd3k Sorpiualiyof

of ?J}%u[ar(i a%%lr%)yri m dine ring. 15 An eighth

i nteresti r?g enbodi ment of the present invention are
26 hoRe repenspistihiciisogsh or Coratenyl; (1) wherein R3 represents
(N oS Rpﬁa%@f““éﬂhéﬁy‘%%@?%%%@=6al%<ﬂcafb°“yl

nme am no , ni n

i nt er%@%%)“ﬁ'@v ShogteAn Cgfﬁﬂ@ t(a:x.‘/' éégélﬁtlo’fyﬁ?féﬂﬂlb@ﬁ-?ﬁ)‘céoalkyl'
t hos ecazioomyb wiasamdnylchionylt @ dalkyl senellnsubstitgted\with at Jeast one
[ ePT eSRRiSeRNAMILd flm mg%%@yekaxy, Bl GRS SR 15xy BRI aticy,

X represents
30 I:)NR%R[}]a respectively NR*R'®, C(=0)NR®R® respectively C(=O)NR*R®,

R® and R® each independently represent Cy.4alkyl optionally substituted with hydroxy,
or NR®R’ respectively NR®R™,

A fourth interesting embodiment are those compounds of formula (I) wherein the R®
35  substituent is linked to ring A in metaposition compared to the NR' linker.



25 R2 represents phenyl wherein said R2 may optionally

be substituted with at | east one substituent, in
w@aoosiocashar 1, 2 or 3 substituents, sel ected fPOEPRDGYO51455

Cl_6al kyl substituted wth one substituent selected

from hydroxy, cyano, NR6R7, C(=0) NR6R7, Ci _4al kyl oxy

or Cl. 4al kyl oxyC, _4al kyl oxy; Cl1_6al kyl oxy;

Cl_6al kyl oxycar bonyl ; Cl_4al Kyl oxy Cl_6al kyl oxy;

C(=O) NR6R7; - ( =0 nl-R8; or a 5-or 6-nenbered

het ergcycl e containing 30 at |east one heterogatom 3

sel et fIER TerETHng emBogifieRf i rosshompsurgs of foramselewherein the R

het efubstyieheis liakéd © Rk A/ inaiapesitsinsiiphtet @sthoNRT 1@ker.

| east one substituent selected fromR9; R3 represents

hal o; hydroxy; Cl1_6al kyl optionally substituted with

at |4esisth intaresting dyghioidinnh vf the brenethvertmmaks/tipwopmpounds of

4 T y Ve
& SRR top S ARG Bl stionepper ©

at |t B‘i‘\l@rsubst Ituent selected 35 from car boxyl ,
Cl_4al kyl oxycar bonyl pol yhal oCl1_6al kyI oxy

i FR b8 e SPb n RER P cgrgrmouncs of
Cl e’ammsla @hwbwylthe }ﬁé@u}mmms@msmmmwmm%@thl 2or3

1015 sGis@RRnts Cid rplﬁﬁ’i’éﬂllar th%'R@ Q&ﬁueﬁs@s%@ﬁg@or substltuted w1th lor2

: eprsgo%%megtsh%ﬁea@ BCHa T R SulskipEn i PG with 1 substtuent

Cl_6ad kipfenabyy seideubytitner®ls Badel yrl mu or parapbaon, in guiticular in meta
: nv§§s1t1§h %&E&Eﬁt& tHé R é blnt e -W%hﬂ&l%enp &’lﬂll &% n%o%%? nit the

tion ar ose compounds where
r eprie&zalstaoipfy o e trigrolepyiipidinefing. hydr ogen X
Isepresents a direct bond; 10 R2 represents phenyl

wher,ei n.sa be subS|tut d with at
eact GIF e go et lme?tr??b*éfyﬁ’?s?ﬁﬂ tyeng o i Sfost grapoinds of
sel é@‘!@@ @rwiareialRS repBiseda NRYIR 'S aivst intpattedlaninbohomehgamino

sub I roxy, cyano, NR6R7 n
pgr?IFIEE(F%?%Ia%wlﬁ?mg&gpgg?gpylxgl C{ =0) NR6R7 (i S]I

particular C(=O NH2), Ci1-1al kyl oxy or Cl1. 4al kyl oxy-
2@1 Mlk&llmstir@remtﬁﬁﬂﬁht oflth&Bregenninpexition it thbse compounds of

S( R3 represents hal o; hydroxy; Cl_6al kyl
sub(sf?%l t ut e))Whe}%ﬁ hydr oxy; Cl1_6al kyl oxy;

Cl GléBIf?*\llerﬁ%&eréWIOTPde@ial kYl carbon |: ¢ ano:
carmbxaplr eMRBRRGgenY Y (in particul ar NH2);

C(= I n artlcular C(=O NH2); -S(=Onl-R8 (in
par rgﬂreiﬁnzs 3§E1 t%; or - S(=0) 2-NH2);
25 NRR’ S(pre{S)}nt&pmyl( Whergiastii R hay opfidtaBy beQ)hRHGHHE Wwithatt least one

; ssgngﬁétﬁ% iR p@?{ghgﬂ Pas & ﬁﬂbﬁﬁléenﬁ%egcfeg)ﬁo%z)lo &9 alBﬂl substituted
evatﬁ %%Wéﬂﬁ?ted feqm é&qﬂrrew mno NRIR o LFONRSR, Cr.salkyloxy
NR6 B7C ( JarkykmayCi AllyboxyNERsalkiylobrt € a1y toldddrbon i O B edityh

t noCe T SRIBIRE o G F GRE rhER8 ot contning

3p eppte]g@h@rg: hetecpnpom egleqbgd frety 0, S or N and said 5-or 6-membered heterocycle
optionally being substituted with at least one substituent selected from R’;

R® represents halo; hydroxy; Ci.salkyl optionally substituted with at least one
substituent selected from hydroxy, cyano, carboxyl, C;_salkyloxy, NR®R” or
C(=O)NR®R; Ca.¢alkenyl optionally substituted with at least one substituent selected
35  from carboxyl, C;.4alkyloxycarbonyl; polyhaloC; salkyloxy; C)salkyloxy optionally
substituted with Cy_salkyloxy; C,.¢alkylthio; C;.¢alkyloxycarbonyl; Ci.salkylcarbonyl;



R represents hydrogen; X represents a direct bond; R2

represents phenyl wherein said R2 is substituted with
wha006/012307 6al kyl substituted with NR6R7; Cl_6eCREP2004/051455

substituted with hydroxy; Cl.6al kyl substituted with

cyano; Cl_6al kyl 30 substituted with Cl.4al kyl oxy or

Cl _6al kyl substituted with Cl_4al kyl oxyCl_4al kyl oxy;

R3 represents hal o; Cl_6al kyl s%:)st ituted with

hydroxy; Cl_6al kyl substituted With NR6bR7b;

C, _6al kyl oxycar ho cya r NREbRZb;
st cropa R Rk e AN Rk R R Ch den s

hy dr NREFS(20),NRER? . 35 A tvvel fth interesting

embogl t.he nt| on

con‘poult'lgr%genShy1d rolgnlglhgr%({}) a\i\]ﬁ"e/ HT9R % @éﬁ'ﬂ‘é@éﬁ&bw Ci-salkyloxy;
dir e@ﬁb%MhGer 2005/ 012307 PCT/ EP2004/ 051455 -16 A

tirt eent h interesting enbodi nent of the present

|nve n, are those conpounds of fornula (1) wherein
in f‘gtl%gﬁgﬂdﬂngﬁ AT the pregent dpventioneie Byogggcompounds wherein
mnammr@reshﬁtphangycl e containing at |east one

het d fromO, S or N, benzoxazolyl 5 or
a ra‘i%%g?ml?s%' 'Ta (a-1) , wherein said R2 may

optl%ﬁqu?mbedlf%b@ﬁdtut ed as defined hereinabove. A
{(ﬁg;%ﬁ@ﬂéﬁnts@hé’fﬁwghﬂ&gl ﬁ%h%lof?{ll lﬁ%u@s&lﬁﬁ ith at least one
wher Bt iEaua i SO R éfrlscmé?m eIk dubstiged wit
6- ome Bubstivberseldctedrrnmdydioxy, dyetos NRCRE (i@ partiailad NIl (g=0)-
| ea L 7

oS 08 LGB, LA B g abon
sai oé)F!;l }élBHétoFt%eﬁﬁnlﬂRs (g peicrlayt E0)2- )n at | east one
ISubsRirtpresehts dilocipfdesk y CopmiGl sﬁ)@dlﬂﬁbéh vﬁthhﬁrﬁfck

Tk I ol il it -

15 @(—@MyRom patitestar (@ Ha: t-S(=KIRG R ;(in particular -S(=0),-CHj or -
pol §awlm)nﬁubah ;paﬂa&% WM %(NB? '&ﬁg) %ﬁ NR®-C(=0)-R’

teen i ng enbodi
pr eglé’rﬂm nﬁﬁ &QPgﬁf ose conpounds of formula (I)
20h e RéirepréRBnis bpiregeanhalo Clydfaly kgl sakkylos jaathongld Opkdlbyloxy:; carboxyl;

sNSg?Eﬁ?Zttegd‘* t‘ﬁﬁ%@%ﬁ% % héﬁb)g%g ksfwh

substituted with NR 6bR7b; Cl-6al kyl oxy substituted
Wi t IAnNReRIRE itergstnglead o @ineApbikid g%éénﬁiﬁbéﬁioh WeRHoichipounds of

NR6 r NR6bR7b_ A sixteenth interesting
err‘oclia’é)c:g]kizll n@ ol?e?ﬂe resent i nventi on are those

Zéomﬁl@@rﬁdgpreﬁﬂtswﬂlﬁ)dlom]/radyél) wherein R2 represents

C3_reyprahikiidrogenyl; a 4, 5, 6- or 7-nembered

clic heterocycgle contalnlng at | east one
hetg{%ﬁ?ﬁﬁ‘ﬁtssaé{‘@@t@ﬂgfromo S or N, benzoxazolyl or a

r adiRé adpresént§ piremyl wheféin 3did RA &y bstinged d]tRBalﬁt(D;SGhlkSI}«h%Bhltuted with
5N I sl b R AR
30 substltuted with Cj.4alkyloxy or Cygalky! substituted with C,. salkyloxyC,_salkyloxy;
R’ represents halo; Cy.galkyl substituted with hydroxy; Cy.¢alkyl substituted with
NRR; Ci.salkyloxycarbonyl; cyano; carboxyl; C(=O)NR6bR7b; -S(=O)n1-R8“; or
-NR’-5(=0)-R%;
R* represents hydrogen or NR°R”.
35
A twelfth interesting embodiment of the present invention are those compounds of
formula (I) wherein X represents a direct bond.



or C2.6al kynyl, each substituted with NR6R7;
pol yhal oG _6al kyl substituted with NR6R7; 30
wW@006@a18yT oxy substituted with NR6R7; PCT/EP2004/051455
pol yhal oC1_6al kyl oxy substituted with NR6R7; or
NR6R7; and wherein R3 represents Cl.6al kyl substituted
w th NR6bR7b; C2 6al kenyl or C2_6al kynyl, each
substituted with NR6bR7b; pol yhal od _6al kyl
substituted with NR6bR7b; Cl.o6al kyl oxy substituted
wi t h NR6bR7b; pol yhal oCl_6al kyl oxy substituted with
NR 6b R 7b or NR 61R71. 35 WD 2005/012307

P% | ERZ @60 iddting erifodimét e the @ed3E inveh@sTe&E thdge compounds of
enbogi nen

t.Of the present inventjaqn.are those .
compiHtE (B heselrRTHERREMs ARGl 4 RS e Ry AR ssbmonogcli
ei ghheterntyele aontaimasg 4t tagstemb belenveiom ssiectel Eropr@semtN; benzoxazolyl
L nventd afcAerdhape conpounds of 5 fornula (1)
wherein R2 represents 7cyc] oal kyl ; phenyl; a 4, 5,

6- or 7-nmenbered rmno% I c Neterocycl e containing at

| east one heteroatom skl egted fram0, S or N;

benzoxazol yl or a radic 0 or mul awlﬂe?ciﬂ)saidwﬁﬂ{a9ioptionallybe
sai d . t i tu I.S,Substituted wth at |east one
subst ]uusétﬁ gss,%ﬁtﬁélg‘?fée&elp?bgyﬁ'hal o, in particular at |east

one fluoro atom pol yhal oCl. 6al kyl, in particul ar

Cl. 68ldiieerih Rdrbdtink @AY bt el Redeh i8 fontibh A AL Opounds of
Ootllanz]bl‘%su |tuted(3r/$nth ab(k.e st _one

’;q:bs Eué Bt APPSR Ry delpRlky ’é’g%ﬂi'&r,a‘l’éa?‘b)éisﬂ"?mbefed

Cl_4mbroghdicyhetefic ydlakcdnthiomy @le s bieyhadetyatom selected from O, S or N;

g%'_jl%}]%ag(g?lkbbg %%%:déc;‘(aﬁyf—ﬁgﬁé@% :@[b lie%ifl ?ﬂg% :substit.uent 1s substituted

- NRSYig tdgasigrsiibstitueny selopiad e Grealkpjrubstitutey with R R"; Cz.salkenyl

po Lyd’t@:{z_(az?l)ér@ﬂ!et‘iw QstituttdwRR NRiﬁIf&F,I Iparyh@b%{@@ll&yymtxmuted with NR°R”;
Sk | W ] e . 7ee 0] ons 1 ONn

Slibarie HEE i iEH bt ottt suBiotiane BurdaRb ok’ or

f r oMRRdr oxy, cyano, carboxyl, CL.4al kyl oxy,
Cl. 4al kyl oxyd _ 4al kyl oxy, C1.4al kyl carbonyl

Cl_4al kyl ox) | 1 4al kyl b I , NR6R7,
(= flﬁé’@%l?{l&?%qggg éémﬁ&%é%’p?egéﬂ(t%ﬂﬁéﬁge those compounds of
or - NRSuf{ ED)vadreiRR’ répredente G eaikyl substianaisyitgR @R di fiehy] or

f the | Q) 78 0 of. Q.
o R WIS ML BT
4- f INRyrRpHemplkylopy gfbstifuted v uR dspdyhalahmalkogy Jubstiteted with
conRRYS. GNRBR™1, 22, 6, 30, 31, 11, 34, 27, 36,
35, 43, 52, 54, 56, 45, 58, 63, 97, 98, 99, 103, 104,
109, 111, 124, 126, 133, 136, 139, 145, 152, 158,
167,A 4i8®¢nill tteresting embadmedt#H theABdsen A &ntidu Se tirfsd cor@mnds of
57, R2 Q4 273, 2.
T e o TN e
330, mopggycliggeterpcycio conganing at leagyonethsigroaiegn selecter from @, S or N;
143 ,beﬂzgﬂazo?.}@ lz,_r a 2ul6cal &Eg_nmtﬁﬁéhil ) wAekin é’zf@@Rz &%&ﬁu@% suBshfuted
and 2 | | r a |
L e
quatoe Encalkynahasbsubstithtet witeBIR pelihdlgC:.sakkphmebstitutdwits NR°R';

h 3 7. A .
sohercg ofiky1ddy MekiuRd 8hd Nﬁg Z%@gﬁiﬁ’lﬂgg%l%%&%ﬁ ] Eﬁed(l\g@] NR®R”; or

are conpourjds 38, 2, 44, , : , , )
138 NGRS and porests” reprstgints 15 palk gisubstipeset Wi R 5% C, géteeny or
287 Gaialk 298 cadissubitiitediwith NRFEE!; @olyhhleCeianal §udktitufel &iith
N- O)Nfgelgb; CPIQQIE(%Q)‘? é‘htb'st(ftﬁ!eld%itﬁmﬁ%o‘fyh‘%ﬁ)@_Ea!llgyrfoxsyaslugssﬁtuted with
NR®R™; or NR®R™.
35



quaternary am nes and stereochemcally isoneric forns
thereof. 35 Most preferred conpounds of formula (1)
wae@soaspounds 32, 79, 101, 125, 146, 202, 2I1BCT/RBDN4/051455

285, 287, 293, 313, 316, 334, 339, 306 and 340 as

listed in Table 1 WD 2005/ 012307 PCT/ EP2004/ 051455

-18 hereinafter, their N oxides, pharnaceutically

accept abl e addi tion sal ts, quatgynary am nes and
stereochem cally isonmeric fornms thereof. Conpounds of

formul a can be prepared by cyclizing an
i nt ef ﬁ%"&%@%@h SHETPHInEGM, EO‘EIP“F‘)“ Of ghe Rﬁesﬁﬁté“}iﬁng%ﬁr@éh%ﬁ cgmpounds of

ni t riotreuls @) whestick inkydrogenexanpl e NaNQ2, a suitable
aci d, such as for exanpl e hydrochloric acid, e.g. HC

N i,d d t.he l.i ke, d
opt - BnGEN T hini e Rk sEERUBERT S e PulirEnlon FEAR cquppunds of
as flormx dirphercinel ‘erpreseiits (R3cyclomikyl; Rhenyl;R3L, B, 6- dr 7-mdwbered
ni t rrh&r%c?@{ th(ef%oc ﬂe cgﬁgllmng al ledVbht l%terézhupgelé D 501% éj sNeN;

N (1 ove reaction can
pr e PEPeoxazRlY S A dedic ok formle - Dr WhetsiarsaidR’ R.qbstlwnt i substituted

rep rﬁﬂﬁ:ﬁﬂ&sﬁbﬂeh&lﬁstlh&dﬂ’ seReled Obmtald, th paEadulhr ORRR YASBuoro atom:;

Do RS S8 gt bl b ek O Mo,
Kyd erQ@IFﬁIIY§aﬁ>S@ltUt¢d1\Fléfr trdefistene shiestitugnt @2«:@& é&ngwd?y, ciyano

for rﬂdfb@xfﬂ (35 @)kylc&yzc 4%@1%&9'%%@?&(55% alkWc I\)FI 1” €

poL f*\l%lﬂ"?afq‘)“&‘) %'( 1allﬁjcarb§wylayyv qﬁabswwéé’t O B0 N
aI SOSEO)usR Cbrt—NRﬁJfoé:Fﬂ}nﬁR poqhmoﬂngilquloxfypmﬁﬂhﬁul(af T1¢alkyloxy

V"” e rsﬁlBsft‘mﬁ@d wi IE rtl‘r’réc?ﬂﬁ 0 @toﬂﬂﬁﬂ%:'ogﬁl Mb&%@& {’v tH tatf’lga&t one

anm nocar Sal

1t§y fSB‘?St%Heat ie%%i from W‘a‘d mﬂ@rf:ﬁa@amt @xwkylfoesw@umlkylloxycl
wher,glkfloRp, C,LaRylesBiitys c&}mlaﬁawcmfbbﬂg SURRYIchibbAdoNY, NR°R’, -
an I LERReRT, "RRE 0Pk k™ HEOTER & SR8, &°.

- A nineteenth interesting embodiment of the present invention are those compounds of
20  formula (I) wherein X-R? represents 3-fluorophenyl or 4-fluorophenyl.

Preferred compounds of formula (I) are compounds 29, 3, 1, 22, 6, 30, 31, 11, 34, 27,
36, 35, 43, 52, 54, 56, 45, 58, 63, 97, 98, 99, 103, 104, 109, 111, 124, 126, 133, 136,
139, 145, 152, 158, 167, 168, 171, 172, 173, 175, 201, 218, 248, 254, 255, 257, 261,

25 259,260, 265, 266, 267, 270, 273, 275, 276, 277, 278, 268, 301, 304, 307, 311, 313,
329, 330, 336, 38, 2, 44, 62, 81, 84, 125, 134, 137, 138, 146, 169, 202, 256, 258, 264,
268, 269, 272, 274, 287 and 298, as listed in Table 1 hereinafter, their N-oxides,
pharmaceutically acceptable addition salts, quaternary amines and stereochemically
isomeric forms thereof,

30
More preferred compounds of formula (I) are compounds 38, 2, 44, 62, 81, 84, 125,
134, 137, 138, 146, 169, 202, 256, 258, 264, 268, 269, 272, 274, 287 and 298, as listed
in Table 1 hereinafter, their N-oxides, pharmaceutically acceptable addition salts,
quaternary amines and stereochemically isomeric forms thereof.

35

Most preferred compounds of formula (I) are compounds 32, 79, 101, 125, 146, 202,
214, 269, 285, 287, 293, 313, 316, 334, 339, 306 and 340 as listed in Table 1



represented by fornmula (I1-b). N R3 1 N2 1 X3 R N
NNHnitrite salt RRt X N CAN~Y ~" I N N 14 Nom
wWORD03/0120Non N R 20 (I1-b) (1-c) WO 2005/ 012GODEP2004/051455
PCT/ EP2004/ 051455 -19 Conpounds of formula (1) can

al so be prepared by reacting an internedi ate of

formula (11l) with an internediate of formula (IV) in

the presence of a suitable solvent, such as for

exanpl e (CH3)2N-C(=O H, di et hyl sul f oxi de, I .

CH3- O - -QH, an cohol .g. 2-propanol and the

1 ke RpieGAa §or et R prcubir fserioll rlaRnes Bagisterary

suc hamgiges and stereexlamytalyNsdshetlic ifeopriopydfet hanam ne, NaH

or 2,6-dinethy|pyridine R R2 OXR31R3RLX NA?S
NN+ QNH 1- é{ jAN Ns, N4RR(IV) (1) (m
ConpeRfARRINgY Offf 2 §) ¢am)be pagpared b chdizingep anteanegiate of formula (IT)
reaciit rédéntierﬁf%][rﬁlfﬁt“ﬂ Al Subll adf foF Sabple NAN dézﬁc éleaHé 414, such as for
i nterne or

oui ragmaledyfoghpn it 8O by B TNl e et eig meyha tike, and
di megptiphalylih thei pd@pnc@%a @ui@bR-sGH2bdch anfoa ket watk

e.g. 2-propanol and*the like, optionally in the
preserce of a sui t gbl e base, such as for exa\‘ml e

N, N-%; plfopyINet hﬁn%m piﬁ,esng
i

2, 6- \JI:EIER 2 K @}P] Ff;\bﬁaixo N + ~

4) 4H
) ®

The above reaction can also be used to prepare compounds of formula (I) wherein R*
10 represents either hydrogen or nitro, said compounds being represented by formula (I-a)
and (I-b), from an intermediate of formula (II) wherein R* represents hydrogen, said

intermediate being represented by formula (II-a).
2
2 2

Btocs = Gied - dred

NO,

. (I-b)
(-a) {-a)

The above reaction can also be used to prepare a compound of formula (I) wherein R

15 represents a phenyl ring substituted with aminocarbonyl, said compound being
represented by formula (I-c), from an intermediate of formula (II) wherein R?
represents a phenyl ring substituted with an imidazole moiety, said intermediate being
represented by formula (II-b).

N
[ <] ~
3 C j I/—{\IHQ

P ON—Q[,,

20 (II-b) o



(Iv) (1) (RIB) In the two above reactions, the
obt ai ned conpound of formula (1) can be isol ated, and,

WO Rooseesssary, purified according to net hodol oRCEEP2004/051455
generally known in the art such as, 15 for exanple,
extraction, crystallization, distillation, trituration
and chromat ography. In case the conpound of fornula
(1) crystallizes out, it can be d’_sol ated by
filtration. O herw se, cryst al ]f I zati on can be caused
by the addltl on of an appropriate solvent, such as
for eapayngs qfdpapula Ql:%an otbe Prepared B StasesAn intefpefliale of formula

for @xpnph & ineihediat of ﬂiﬂ:dula ¢ONYh thabptgaike of a Sifliable solvent such as

pe. PRl LR b BRI Pty oo
of the %mspaajuleanldyha:lﬁteoqmmglbap liye [{resence of raesumbéeebq@has@ as for
HPL Gxafb E%N%E@?ﬁég@ﬁﬁﬁ%}heaﬂﬁibp%'d'uh&Pn lgﬁt&né eaction

m xture can purified by chromatography
vvlthout preV| usl y eanoratl ng the solvept. The
corrpo,d of fﬁrrmla (I al so be |s Rby
evapm;féw the s I|v néﬁ{ ol l_owed by

recry atNon in opri ate sol , (%Qg,,
for exaﬁ‘bk,jiater aonitrile; an 25 ak‘bohol ch'N

as for exanple net hanol and conbi nati ons of said
sol vents. WD 2005/ 01230)7 PCT/ EP2004/ 051455 20 The
person skimled in the art will recognise which nethod

h db t i t
t o deBnaging S ot @ g SR bE Piea 4 b Frefilt s PR o Tormula
f i ndIII') wéth mo sttersgiiateidf dorinexd @Y) ionthemedeock: of% sutigble solvent, such as
COMIgLads: P:f(CEHLW@Cﬁﬂ{) dlfﬁ@ﬁﬁyfs&'ﬁ‘ctxlﬁfer CPE.RERD: @T—E%ﬁ}’an alcohol,

convertin I Nt o each
1:90 cor& Prpggrtaaolaqnf‘ ﬂ?@ﬂ&ﬂwﬁgﬁ%ﬁ}y ip F%?S&me |aawtqbé°afe?§¢ éH%h as for
The example Wdigliiedprépgiethinamine) Nafyr he-danakdpyiiingd 0 t he
correspondi ng,;N-oxi de forns follow ng art-known
pr ocedur es f%} converting a trival ent n|Rt3rogen into
its N-OX|de 0 form i drRN- oxi dation %ﬂnn@ly
genel I\lfy I\tar;le ut Ry reacti-ng tQa
mat eri af; of fe¥mul a W|th an approp |4eor
i nor gam S~pertdxi de. Apbpropriate inorgafdc peroxi des
conprise, for exanple, hydrogen peroxide, alkali netal
or earth al kaline nmgt\al peroxides, e.g. sodbum
per oxi de{pot assi um per oxi de; appropriate organic

per gx 'tk@%@o @ENveQQJEBBI')sS theBIathe cé‘rﬁb(ﬂﬁd%y FPmBB(1)caf be isolated, and,
er 15 oxQ| c, aci hal o

exa Ze ar no
subd ‘ileFEFtS%féf vzvé&lf@ﬁ%ce Bolpengsuiweiss .gerlerag%nown in the art such as,
13- cHbosxainglez exvecitonh erystpitizaion] distillation, tpiratin ahkerehatography.
aC' qﬁ C%sg 11 COF}I%E %p%{‘fgltéﬁtgz)l( ﬁfér%t@ﬁ!zeg%gp ¥t%u? Fe,e {58?{63%3’ filtration.
for (Bk%rmﬂeecrym igation culercapted bl dresaddision of areaiipseRsiatessatyent, such
t2 hg atls Fdf@xarhime b@&@rﬁa?ﬁénlg #l-aldoRbIURKER as F8LRMEIe mBthEnol; and

- but anone ogenat e 0 ons
G CRPEPORER AR A ISR BoRRe T amracansiso be

200 npeapocsedib dfmem,l fcﬂlo(vlegl byvhexfaiatiorRY thcsreaidné bgclsymbtegnaphy (e.g.
Su bsfé\«le}éég) Qse‘ﬁﬁi hr&‘ln%go%ri@{y theqﬂ(@) q‘%\t’lgﬁ h%gure can

v
X
I

into a c erel
subgisptbg @Hltlfl‘?dsb}’ qbr@uﬁs@&rmhytvgawuﬁ me\tlweslbmv(@s@n@@ the sqlpent. The

and cbﬂ bR oﬂamﬁﬁrag(@ @h aRo wisbmh%ycéaip%kmh of &H%Blv@:ﬁ followed by
I um on e C

p0| §%cﬁy r@{ﬁéngbg] an &Pprggla% thveg? such as%or exam f%water acetoyutnle an

25  alcohol, such as for example methanol; and combinations of said solvents.



25 t hi ophene sol ution, a suitable base, such as for
exanpl e N, N-di et hyl et hanam ne, and a suitable
w@ologem3p7 such as for exanpl e tetrahydrof uran. PCT/EP2004/051455
Compounds of fornula (1) wherein R3 is halo, e.g.
brono, can be converted into a conpound wherein R3 is
cyano by reaction with Zn and Zn(CN)2 in the presence
of 30 tris(dibenzylideneacetong.di palladium
1,1 - bi s(di phenyl phosphl no)ferrocene and N, N-di net hyl

acet m de. ds of . formul a

hal o, eéjeﬁon gﬁ@%@ aﬁﬁ“ﬁ’él IEWQF?V&&%W ho@gg‘ﬁﬁiﬁqdwmm
wherselvant8the snaBRappadpkieteyd uepdriichednlgy tosuttirel et pdrimaenedtion to find
a 6(94: @ét%ﬁéﬁ?ﬁrlpﬁ c{n’met (%j by reaction with a

C2_6al kene optlona y substituted with
d _Gal kyl oxycarbonyl in the presence

gu?tlbigl%()ﬁhéﬁhﬂ@w; ﬂg?ﬁﬁ@ () ﬁ%@ﬁmes reg éc%eao%lveﬁng compounds of
por Bl Bt SheShcaing !t weRIRIm ECIR msformaion Rations.

and a suitable solvent, such as for exanple

t et rﬁ'@%%g&dﬁﬁ?@f fogﬂlﬂpazﬂgg lefch\%f’tEHJ o‘?hé &)rre %ﬁ%l{gw %de forms

bot h subst| tut
glglllw%%%a?%wfe dugeg fonsen vestings ualentniEssn éverodrmride
10f ffmﬁmﬁaﬁ?d Floxidabiex @b@loﬁ%dysgengfhﬂ}ﬁ@é daviedut @m@@lr&%ﬁ/ dtarting

bot i,

oui CubH P bLAHAAE YLD 6 B ote SbiE Redohif ptree. Appropriae
pr e dRMTERI CifereKidag icompiiss, 2o EXamle, hydoberaserdide, elkalirple@al or earth
t et raﬁdﬁ]&[ﬁg ﬁétﬂlrﬁéfbxufeg e@@&ﬁhﬁﬂ%ro%fdef e ;(ewxldg] Q%ﬁﬂg'l

C% 2; be converted into a
of PB%BHHIPQTO jde Wﬁé F%‘Pwsﬁ?ef%y REFSS Biph g é%rthéfﬁpl\ﬁn Bepzepecarboper-
1§ui wadik ecidot bhlo substitutzed bﬁmne@ﬁ&pﬁbﬁolHﬁﬁld d.g 3tdh!brobcnzenecarbo-

pre [ v o le a

o 02%‘[2&(: ch.ldape%& hlg%{o g E eperosﬁ:ég&n?am%o gog)er%dgs e.g.
for ﬁ’a'vtaf llyldjo Wf@?lé‘? Y2 lﬁéolg%%@fﬁt figr exmple, WaWall@W@altcohols e.g.
al sethbgo] @ﬁ)cllt\hellﬂ(édlydﬂoﬁﬂrﬁoﬂ €.8NpR k@tﬁné‘socf%"«ﬂ Iﬂlte{n'ohe halogenated

wh t t th Cl. 6al kyl t
regglflrg%dr ons’tsf"hgsa gﬁ%’%ﬁ 5¥Ma“rdc§?l eﬁ%éls%glsf)iﬁ(gmﬁet al'

20s-C1_6al kyl, e.g. Na+ -S-Cl.6alkyl, in the presence
of @o&?bﬁrﬁf@ b?fo%’lhl\ééﬂ twheﬁ:‘ﬁ?ﬁz i@sd rml’g %&érﬁ@ﬁ&ﬁ{@éﬂ &{' ﬁﬁzd‘fjoe e.g.

The ter COHFOUH can e converte

conB%S’Eﬂ?dc%lf SFCORYRATA P § C%%?L@fiﬁ fompls (Buthsrsin saidR” bstuent is
20 (ﬁisuﬁaitlkrydl i15(he Presencb yf He awd inale pedehcetofaibuttadM €atalyst, such as

OX' ﬁ({rék gﬁﬁhiumq%?&a?c%alaa RELBK d:g&lyste Q(ﬁs ﬁ,uglé g%fc%e)ba‘mple a

oro enecar eroxol ¢ aci
2%1 S mlqpéﬁmefesoé%uoveafﬁuna@@ base oichy ps Topexaatpdd N I\édlgthylethhmhe, and a

Conpatbsol0éntf RERLE @r é)la}n?l‘b@frﬁi)ﬂro'ﬁ?rahs hal o, or

wherein R2 is substitute th halo 25 can also be
converted into a conpound of forrmula (1) wherein R3 is
C1_6ainkgundx yf foomula (h eheiein B2is hslosaip rarhae) cetdbarédnRerted into a

Cl_&%'lﬁ?%h@ &/}ﬁcremyﬁf’}‘%b 9? {%&ﬂ(g] ?J] Qﬁm%(ﬁﬁ\ﬁbﬁ%e - presence of

or exa
3G islliepaicencser ol b deR Ad 4iflEpheashospbing orocene and

met Nandimetti3thciampeunds of fornula (1) wherein R3 is
hal o, or wherein R2 is substituted with halo can al so

be converted into a conpound of formula (1) wherein R3
i s Ggeipangs offiormuln ) wherelRR is halojrsg. btame danibe donverted into a

hy dERapbun®Wh&SRGEOR, MKkeRyIdpEbi A3 LR HEA RN E: .taﬁ(’ylo§y9arbonyl,
35 by reaction with a C;.galkene optionally substituted with C salkyloxycarbony! in the
presence 1,3-bis(diphenylphosphino)propane, PAd(OAc),, a suitable base, such as for



sodi um acetate, in a suitable reaction-inert solvent,

such as, for exanple, N, N-dinethylsulfoxide, followed
whoosnesdi ng t he obtai ned reacti on product w tPCHEBH04/051455

sui t abl e base, such as pyridine. WO 2005/ 012307

PCT/ EP2004/ 051455 -22 Conpounds of formula (1)

wherein R3 is chloro, or wherein R2 is substituted

with chloro, can be converted _pnto a conpound of

formula (1) wherein R3 is fluoro, or wherein R2 is

substltu uor o reaction with a suitable

f1 uoPPHe' ?gﬁft%etgﬂsthawm% i 458 é&ﬁ?ﬁtéé‘gl? fifor example

f | uoeirdgdrafmat.he presence of a sui tabl e solvent, e.g.

sul fol ane. 5 Conpounds of formula (1) wherein R3 is

Cl1_4al kyl oxyCl_6al k or R2.,is substituted with

CL. 40 REvass/effomali Pwh%ralﬁ Ryds € ortlket erc-cakkeay! Aoth substituted with

@ml%ﬁmym&yéa%dﬁw dar( Be)coteteg iidio B’éoﬂnﬁound Otf1 formula (I) wherein R® is

hydr 1 6 subst.i t ut ed

e R T herS by AT 5y heherion ithpeitabl bse,
pr essoic e wilivm kydirdxads, & theplesentast axyitatge Bttlyens,u;O&h &For example
for eXagBlofurat.r i bronoborane, 10 and a suitable

sol vent, sucﬁ as nethyl ene chloride. Conpounds of

formula (1) wherein R3 is Cl_6al kyl oxycarbonyl, or

Mh e r@intpoRAds o fosnilst) whdreid Rikd lNl@l:;@@b R%M%ﬁ@ﬂ%& binto a

d f |.a
can SRS AR 018 RPN LRk MR (e i, oo

S ub%ﬁfﬂﬂlpéiﬂwntthﬁ rAfeneodrisoitaple soivens swabres for@xample an alcohol e.g.
di ( Gthafial da¥kpeAdenocar bonyl by reaction with a suitable
agent such as anmonia, NH2(Cl_6alkyl),

Al CH3[ N(CL. 6al kyl )2] A optionally in the presence of a

1Sui tCompeusdsi ad forsuthDashdran Rél@enﬂfbitﬁutbd/dr[th) ﬁiﬂb @ﬁﬂ fs@6d dbaverted

and ; Ik]tB atcgl%p&fn%ﬁ)? ﬁ%—ﬁl 9{(1)%1?@?&1}1 ﬁbl esuP&?utgf With hky?t%lo By reaction

al co

N, Nvdih %ﬁ%eab?/ﬁ fepminalkaling negip Sunaelkpt etoNay Béjl(shlj(yl in the
whe hedsencB3f b SuifableGalvisyt, axy eanPodiylethyRuivhigs. @h@ lzﬁgr ¢cnpounds

b th C
conyat (U betohibrd i BN P Ry o hes Reioeegted wih
20Ps CartsA(Opr byvsestion wilk2 sugatde bstlizingtageht viuthas a peroxide, e.g.
car 19%Vdr@beIHYene&@%HoQBlc%lhhm%fis}?‘]l%steﬂpé & RRSie ssoLl’\?th dich as an

for odi um hydroxi d e presence o
Sui la]gBﬁ?‘gpes%l A?l: such as for exanpl e di oxane or
N, N- di met hyl sul foxide. 25 Conpounds of fornula (1)

Wh e t%}nﬁzg R@% lop f&ﬁﬁ%gﬁt&l{e}‘etl ﬁ3 &34 bgr \%\ﬁ?etrn%r? ?]{b & dsu{)s&;utec? with halo

'S su Stit u
2? eaé%q e b qom%rteé it alspmpeiadef fvanlar® WhegemR® isdlighkpsxy, or

glogwgﬁﬁ%ﬂm?eis B\i’t%nﬁfedlwﬁﬁ(lj] 6212&912’9?& hylrdaciod WHRBRaikelblate salt, such as,
b1 o[ EEPRRP P Sh R ah Bl iSRS 05 suiblecsobrinsishiog abtlsohol, .
sol wethanol. 30 such as tetrahydrofuran, water,

acetonitrile, chloroformand opti onal | y in t he
&resence of a sujtable bas such as

NCBMBP I ot feameii( Hévhe@eh%ola hale, efwhearmBY is spbsfituted with halo
wheeagi alsoRf3 doﬁveﬁkd &ab kyb abbﬁﬁ‘ﬁ‘xhlaQI) WHRRHIER Nis R dioRy, or

bst i tut I b
ignsérrFlléJ' 15l é}u'&é%@mﬁmér CY%?%?}B%WPP)& Sméag’?w@%mte eg.
R3 aslithy aeetatss mmed snjlablereasher-miert séierit ssushibss forteamggle i t h

oy R S W B8 4L i

gmﬁ%@aﬁowhs@pyrldnne



-23 Conpounds of formula (1) wherein R3 is nitro, may

be converted into a conpound of fornula (1) wherein
WOR05812801 no, by reaction with a suitabl e redupCTBP2004/051455

agent, such as for exanple H2, in the presence of a

sui tabl e catal yst, such as for exanple palladi um on

charcoal, a suitable catal yst poison, such as for

exanpl e a thi ophene sol ution, a 5 suitable
sol vent, such as for exanple an al cohol , e.g.
nethanol et hanol and the |j Conp ounds of formul a

(1) Gerep@ingds pifomaula () yb?r@mtl% 35 SHI9TR, QEhegs Rp s substituted with
CONVEHIdretah BE eo@ene@mpmmmﬁnd ((iﬂfmtmhlﬁa (1} yhauberriinfliRgo, or
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Ra [btained by the application of art-known procedures. For example, diastereoisomers
20  can be separated by physical methods such as selective crystallization or
chromatographic techniques, e.g. counter current distribution, liquid chromatography
and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,
chiral acids, to mixtures of diastereomeric salts or compounds; then physically
25  separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms
may also be obtained from the pure stereochemically isomeric forms of the appropriate
30 intermediates and starting materials, provided that the intervening reactions occur

stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid

35  chromatography using a chiral stationary phase.
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the presence of a suitable catalyst poison, such as for example a thiophene solution,
- optionally in the presence of NH,-NH,, in the presence of a suitable solvent, such as for
example N,N-dimethylacetamide, tetrahydrofuran, N,N-dimethylformamide or a
15  suitable alcohol, such as for example methanol, ethanol and the like, and optionally in
the presence of a suitable base, such as for example N,N-diethylethanamine.
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Intermediates of formula (V) can be prepared by reacting an intermediate of formula
(VI) wherein W represents a suitable leaving group, such as for example halogen, e.g.

20  chloro and the like, with an intermediate of formula (VII) in the presence of a suitable
solvent, such as for example N,N-dimethylacetamide or an alcohol, e.g. ethanol and the
like, and optionally in the presence of a suitable base, such as for example

N,N-diisopropylethanamine.
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25 Intermediates of formula (V) can also be prepared by reacting an intermediate of
formula (VIII) wherein W, represents a suitable leaving group, such as for example
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Intermediates of formula (V) can also be prepared by reacting an intermediate of
formula (IV) with an intermediate of formula (VII) and an intermediate of formula (IX)

15  in the presence of a suitable solvent, such as for example N,N-dimethylformamide.
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Intermediates of formula (VI) wherein Wy represents chloro, said intermediates being
represented by formula (VI-a), can be prepared by reacting an intermediate of formula
(X) with POCls.
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1 X represented by formula (IV-a), can be prepared by reacting an intermediate of formula

10  (IV-b) with a suitable reducing agent, such as for example Hp, in the presence of a
suitable catalyst, such as for example platina on charcoal or palladium on charcoal,
optionally a suitable catalyst poison, such as for example a thiophene solution, a
suitable solvent, such as for example N,N-dimethylacetamide, tetrahydrofuran,
N,N-dimethylformamide or a suitable alcohol, such as for example methanol, and

15  optionally in the presence of a suitable base, such as for example N,N-diethyl-
ethanamine.
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D

(IV-b) (IV-)

Intermediates of formula (IV-b) wherein R’ represents C(=0)NR*R™, said
intermediates being represented by formula (IV-b-1), can be prepared by reacting an

20  intermediate of formula (IV-c) wherein W, represents a suitable leaving group, such as
for example halo, e.g. chloro and the like, with an intermediate of formula (XV), in the
presence of a suitable solvent, such as for example aceton and the like.
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an intermediate of formu]a (XIX) in the presence of a suitable reducing agent, such as
for example NaBH(OAc)s, a suitable acid, such as for example acetic acid, and a
suitable solvent, such as for example methylene chloride.

O H
4

f H CHZ N -(substituted)C -galkyl
<A —NO,  * NH,-(substituted)C-alkyl ~— > <:>.N02
b
15 XV B0 (IV-b-3)

Intermediates of formula (VIII) can be prepared by reacting an intermediate of formula

(VII) with an intermediate of formula (IX) in the presence of a suitable solvent, such as

for example N,N-dimethylacetamide, N,N-dimethylformamide, CH,Cl; or 1,4-dioxane,

and optionally in the presence of a suitable base, such as for example N,N-diisopropyl-
20  ethanamine.
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exa
acetlc acid. An altematlve suitable ox1dlz1ng agent is meta-chloroperbenzoic acid, in a

suitable solvent, such as for example CH,Cl,, optionally in the presence of
10  morpholinomethyl polystyrene HL resin and (polystyrylmethyl)trimethylammonium

bicarbonate resin.
2
} ¥
)l( oxidation ?I) X
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R I I
N 4 0 |-
™ N N\ N/
(XID) (1D

Intermediates of formula (IIT) wherein R? is substituted with C.¢alkyl substituted with
NR®H, said intermediates being represented by formula (II-a), can be prepared by

15  reacting an intermediate of formula (XII) wherein R? is substituted with Cy.alkyl
substituted with NH,, said intermediate being represented by formula (XII-a),with an
intermediate of formula (XXII) wherein Ws represents a suitable leaving group, such as
for example halo, e.g. chloro, in the presence of a suitable oxidizing agent such as for
example meta-chloroperbenzoic acid, a suitable solvent, such as for example CH,Cl,

20  and an alcohol, e.g. methanol and the like, optionally in the presence of
morpholinomethyl polystyrene HL resin and (polystyrylmethyl)trimethylammonium

bicarbonate resin.
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(XIV) 5 Internedi ates of formulaa (XIV) can al so be
prepared by reacting an internediate of fornula (IX)
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X (XIII) with a nitrite salt, such as for example NaNO,, a suitable solvent, such as for
example water, and a suitable acid, such as for example hydrochloric acid 6N or 1N
5  and/or acetic acid and the like.
2

X
—S5. N ll\I nitrite salt X
he | ®@ — _SYN N,
Nx I N
NH2 N. > N
XI
(XTI D
Intermediates of formula (XII-a) can be prepared by reacting an intermediate of

formula (XII-b) with a suitable acid, such as for example HCI and the like, in the

presence of a suitable solvent, such as for example water.

RT——(CHQ)1_6-NH-C(=O)-C1-salkyl R|2~—(CH2)1_6-NH2
X X
s N ] —S N}
Ty —— LI
[~ I~
N\ I\? N\ l\fl
(X1I-by)
10 (XTI-a)

Intermediates of formula (XIII) can be prepared by reacting an intermediate of formula
(XIV) with a suitable reducing agent, such as for example Hy, in the presence of a
suitable catalyst, such as for example platina on charcoal or palladium on charcoal,
optionally a suitable catalyst poison, such as for example a thiophene solution, a

15  suitable solvent, such as for example N,N-dimethylacetamide, tetrahydrofuran,
N,N-dimethylformamide or a suitable alcohol, such as for example methanol, and
optionally in the presence of a suitable base, such as for example N,N-

diethylethanamine.
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5 Intermediates of formula (XIV) can also be prepared by reacting an intermediate of

formula (IX) with an intermediate of formula (VII) in the presence of NaCH,SH and a

suitable solvent, such as for example N,N-dimethylformamide.
2

R

|
Wy N NaCH,SH X

2 2 " W2 - N N—FH
R*—X—NH, + | —_— S — /\I
N
- NO, Nao NO,
(IX)

(XIV)
Intermediates of formula (III”) can be prepared by cyclizing an intermediate of formula

10 (XX) in the presence of a nitrite salt, such as for example NaNO,, a suitable acid, such
as for example hydrochloric acid, e.g. HCl 6N or HCI 1N, and/or acetic acid and the
like, and optionally in the presence of a suitable solvent, such as for example water.

RZ
Il{z
X halo
]
hal N nitrite salt
a OW‘//\INH \( //
N ~nNwH,
(XX)

{I1m)
Intermediates of formula (XX) can be prepared by reducing an intermediate of formula
15 (XXI) with a suitable reducing agent, such as for example Hj, in the presence of a
suitable catalyst, such as for example platina on charcoal, in the presence of a suitable
catalyst poison, such as for example a thiophene solution, in the presence of a suitable
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reversible inhibitors of 20 nobnoani ne oxi dase

(RI I\@ s%, ger ot oni n and nor adrenal i ne reupt ak
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ser ooands () magbe uskei essbinitin (WS 8pnventeial dragd sdd tdtombat

Oy, Qe ko AR DA E S B APLEN PR R

A arﬁ?ﬂ@ﬂl GEDIASS b@iwefﬂl]tm fﬁreemémbtoamamm irisparigpse. carbimatepine,
am talRbate, |t(51ﬁﬁama?35 cl om pram ne, doxepin, im pran ne,

hor (TRED: PrientiD et afor158) BT inaydh B fCompotnd of formula

phar(Bene atotbe dggnt aembist cilpkeyegalgtos tredimgdifolar Sisotdabl $aid
ex arﬂ%hﬁ)ﬁ]aggn ﬁﬁ%’ BE Eée\ﬂ%s g %egfcﬁl@' hé ﬁﬂé%@ﬁl@eﬁt%'agbtraﬁt@s to a product

i ncl ude fluoxeti ne, oxam

Ber tARINHS @hacwﬁéeﬁ?ﬁp@a I@gﬁ“%@é‘ﬁ?tﬁﬁq agesfgapable of preventing
t her(ﬁ%atmgf"dﬂ[bdlﬂlﬂlsi’)rc&x,a@‘ﬁ|c$1$bﬁéd piﬁptﬁ@tmnl”fer @mullaseus, separate or

| nhi Sgﬁll}e%{li use 1% tHE gre?/en %ﬁ‘ E)rb t?é(a?rﬁ?q Bf]g o (:lhs?rcrilega Ihg different drugs

trany fracen
acc emydm @H@medsn ] ﬁegle pfepaddorSeitthdsivethepbarmpicewically acceptable
revesgiell € i nhibitors of nonoam ne oxi dase include

cl obem de and pharmaceutically acceptable salts
Phereof . WO 2005/ 012307 PCT/ EP2004/ 051455 - 41
Sui twhéreused anpinedicafiens e mewent or tratinflanhadioendikdals, the compounds

reu ptf%&%u arkl?)' 19!1)1 & L%ﬁea ﬂlcéoﬂl%?natlon with other conventional drugs used to
combat inflammatory diseases such as steroids, cyclooxygenase-2 inhibitors, non-
steroidal-anti-inflammatory drugs, TNF- o antibodies, such as for example acetyl
35  salicylic acid, bufexamac, diclofenac potassium, sulindac, diclofenac sodium, ketorolac
trometamol, tolmetine, ibuprofen, naproxen, naproxen sodium, tiaprofen acid,
flurbiprofen, mefenamic acid, nifluminic acid, meclofenamate, indomethacin,



venl af axi ne and pharmaceutically acceptable salts

thereof. Suitable atypical antidepressants include
whepsomon, |ithium nefazodone, trazodone, 5SPCT/EP2004/051455

vi | oxazi ne, sibutram ne and pharnaceutically

acceptable salts thereof. O her suitable

anti depressants i nclude adi nazol am al aprocl at e,

am neptine, amtriptylinel/chlosgli azepoxide

conmbi nation, atipanezol e, azam anserin, bazinaprine,

bef ugx%%lh&gtacﬁéfk%{ggl'o?&e nal%'g{rg:%@ apa%eta%f)?ﬂgﬂ&%m tenox1cam

c:| anmmeaﬁi ﬁ,efensdbum@at tepmeadol; beckimenshasene dpropiopate betamethasone

cl OVB%ﬁmeﬂﬁson@a&ﬂBéoﬂide; ﬂutﬁ%ﬂ@'monﬂ&%ﬁé ﬂﬁkdrﬁéﬂ?asone
di benze oxi d enef e

et SRR 150, GRS o PR BPIoEE. Bl gamcinolone,
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i nde) @xazi,)g, iprindole, levoprotiline, Iitoxetine,

| of epram ne, nmedi f oxam ne, metapram ne, netralindole
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Vi quéifferasy, dragsitedyi i combaed iz OsRgla piep@addittogether wit CFhamlaceutlcally

phar acceptabl e salts thereof, 20 an
John s%ﬁﬂﬁ%&ﬁéé or perlcun1perforatun1 or extracts

Fher eof . Thus, t he present invention also relates to
the Wﬂé'mhsﬁaﬁé PhheBbarfer RROMALA eal @pRkidn, thd Jonfddnds of formula

anot ent . c e of enting or treatin
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dr uggd NSALL centrally acting anal gesics. Suitable
nonst er or dal antl-lnflannatory drugs i ncl ude
salicylates, such as for exanple acetylsalicylic
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di clteneRmominggwiesiling endiphapprezotmily acgptble ‘saltstheréof
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ab cids, such as for
B BT HE plabiqesh B Bty Be S AS iR eRbdE moctobemice
tiapm¢pbmnmmmcmﬂbwpym&mbMahnmemomer|vatlves such as
for exanple netam zol, propyphenazone;
pyrazol i di ne- 3, 5-di ones, such as for exanple
kebuzone, nofebutazone, oxyphenbutazone,
phenyl but azone; 5 aryl sul fonam des, such as for
exanpl e i soxi cam | ornoxi cam piroxi cam tenoxican



ket or ol ac; oxaprozine; Cox-2 inhibitors, such as for
exanpl e cel ecoxi b, etodolac, neloxicam ninesulfide,

wo ofosomsdb. Suitable centrally acting anal gesi BGI/EP2004/051455
i ncl ude opioid agonists, such as for exanple 10
nmor phi ne and nor phi nane derivatives, e.g. norphine,
codei ne, ethyl nor phi ne, di acetyl nor phi ne,
di hydrocodei ne, etorphine, hydrgcodone, hydronorphone,
Ievorphanol oxycodone, oxynor phone; such as for

exarr‘gé g perldlne derivatjves, e.g. pethidine,

ket obiRblgSRamPleEefrsaanin andmordzgialine TeamipledphiBitTh include

suf epgndidxinie M pRardfRcdubitallyeacosmiee dmt hagene and

congeners, e.g. |evonethadone, |evonethadone acet ate,

15 dextronoram de, dextropropoxyphene, di phenoxyl ate,
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1 epabrictan, hedbpasd, Al dra6e AUmifesaRAn@180:RfinS %ﬂjﬂﬁéﬂrﬂ 8kaflozane,
use i.n the W@ aaentlo(ﬁlor t. eatnenh of b|$ dli

di st q&FP*™ PP EN T UGS HEY R o ?1‘8’&“93 segiptiline,

si nglilmtpmapasdbutomineogdpinde, terilohaziteathoeadiotd, dgiojiberin,
accephafl®, GRlchibileStofeddcin 16fifoBhih O RSB %méx%ﬁ?c veralipride,

illustrate’ the present invention. Experjnental part
Her efiauipg rzun@ @mﬁ; angd ZOTEIpPipR anddg]annaceutlcally acceptable salts thereof,
29, N-hid 19e.tToyd'S woraherb de, HypkhiBli parforaiain ovesttrads thalof.
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1'su
t et r@fﬁ}ﬂd epdtherggent’ cgmhl'e qgf sprqygﬁqmgem.trggtmg depression. Said combination

N, N-
PCT/ rﬂignlﬁaf d ACLhadtids .- Tﬁ%r@&gﬁ%mgﬁ) 4lso relates to a product containing

004/ 05 Pre ation
|t dPHEETUT EhlpaUHA L. Rt T aedh APt avs g or reating
45nt elemeliat, @s acd@lbméc[prepd(ratmﬂ forGlim@ltanBrus fseparxte wr eeqdéntial use in

2 4 tﬂé gljabéhrt]gn gr t?éa&rﬁ&ﬁ)ﬂ%%éﬂé&gigg e QrrefaR! aruésr}n% &)ﬁ%@ned ina

cool e
N- et gigle Neparatippiegpihet With phamsegiisHbmcemptable @Figbl ) was
added, then a mxture of 3-brono- benzenean1ne (0.05
ol )When used as(a medlcarplen osprg\ge%?or trea? gam e & compounds of formula (I) may
30  be used in combination with other conventional drugs used to combat pain such as

nonsteroidal anti-inflammatory drugs (NSAIDS), centrally acting analgesics.

Suitable nonsteroidal anti-inflammatory drugs include salicylates, such as for example

acetylsalicylic acid, ethenzamide, salicylamide; para-aminophenol derivatives, such as
35  for example paracetamol, propacetamol, phenidine; anthranilates, such as for example

etofenamate, flufenamic acid, meclofenamic acid, mefenamic acid, niflumic acid;

arylacetic acids, such as for example acemetacin, bufexamac, diclofenac, indomethacin,



-20 C and the reaction mxture was stirred at -20 C
for 2 hours. The reaction m xture containing

WO paosomsoi ate 1 was used as such in the next rREEPIIN/051455
step. b. Preparation of intermediate 2 Q NO N NH
}=-N CH3-S O Br NaSCH3, 21%in H2O (0.05 nol) was
added dropwise to internediate 1 (0.05 nol) and 10
the reaction m xture was stirred for 1.5 hours at room
tenperature, then the mxture /22 careful |y poured out
into H2O The resulting precipitate was stirred over
t he lonveelke nalindac,|tolertal, nebimetoes heytbropidnid adidsl sychas furrekample

Yi elfﬁ%@ﬁ?}s R féet(@rofeﬂ [}‘Iﬁﬁrosaélp %‘dﬁofe\ﬂﬁsacfﬂ Wgﬁia%hklbﬁeed

fro n the resu g prec
fil td@né@vewuch aﬁé@ﬁéélmﬁlﬁ neipmiEy], Iervamljﬁaamﬁﬁ, gytgzolidine-3,5-diones,
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Y bRty SoaSanceongenRlbb Ry ol R frcam
Pt / QRef?0142 gy apaszize; Cak-Aligisbitdrs sttheasgorsemple colecaib, etodolac,
50! U 80cHf ShHLARRENEIAARI PE (4% vIv, 1 ), After

upt ake o quiv.), the catalyst was filtered off
and the filtrate was evaporated. The resi due was

cry Suahble s@fkally aain@laddbtsick htfude bpioiegpsdhisisNgich as for example
recipit.ate

1 \ adUqiRRIne emd %ﬁhéa% (1eer1$arq1vle§T & glorf]e ég@g'%tﬁquorphine
200%@@@8@@@@@%@@%@&1 aivhineqiydre@odenst kydsgmerphone,
Pr e Qé\ro?ﬁﬂa%l Wycb(ﬁ;n@ rdﬁﬁ’lbﬁih%nél stichMs! f¥d%am piperibine EBrabves,

ac c c?rt%l P?f@quB ﬁoﬁnl?@eﬁmﬁ?ﬁ)‘Séﬂtﬁml%tr%‘ﬂf?r&ﬁﬂ §lﬁer}t§1alq-ﬂgh as for

( 25@xahple waeshatiywy and e odeeet s v g Eev@dxéﬁaddrﬁ%((ﬁn@l)adase actate,

L T e

thet@ﬁ@é‘?a}”jﬂilﬁovvas filtered off -and the f||trate was
evaporated. The residue was stirred in

Suitable centrally acting analgesics include mixed opioid agonist-antagonists and
partial agonists, such as for example buprenorphine, butorphanol, dezocine,

20  meptazinol, nalbuphine, nalorphine, pentazocine; opioid antagonists, such as for
example levallorphan, naloxone, naltrexone; non-opioid compounds, such as for
example carbamazepine, clonidine, flupirtine, nefopam.

Thus, the present invention also relates to the combination of a compound of formula
(I) and another agent capable of preventing or treating pain. Said combination may be

25  used as a medicine. The present invention also relates to a product containing (a) a
compound of formula (I), and (b) another agent capable of preventing or treating pain,
as a combined preparation for simultaneous, separate or sequential use in the
prevention or treatment of bipolar disorder. The different drugs may be combined in a
single preparation together with pharmaceutically acceptable carriers.

30
The following examples illustrate the present invention.

Experimental part

Hereinafter, “DME” is defined as N,N-dimethylformamide, “DIPE” is defined as
35  diisopropylether, “DMSO” is defined as dimethylsulfoxide, “THE” is defined as

tetrahydrofuran, “DMA” is defined-as N,N-dimethylacetamide.




DIPE with a small amount of CH3CN. The precipitate was
filtered off and dried. Yield: 12.3 g of internediate
W@ 200301309 . The filtrate was acidified with  PCI/EP2004/051455
HC1/ 2- propanol while stirring. The m xture was

stirred for 30 mnutes. The resulting precipitate was
filtered off and dried. Yield: 5.17 g of internediate

4 (25.79%. b. Preparation of internmediate 5 N i NN
NG F CH3 S 10 Internediate 4“{30 08 nol) was

di ssolved in a mxture of 6N HCI (400 m ) and HOAc,

p. a.A.(P4€Rratio) tre ) pasnds :

sol uti on of NaNO2 (0.1 m)l) in HO (40 m) was added
dr ofii2Bplechkbr a 30 ninutes period. Then, the reaction

M xtaPRpa@éh SHihiemedidor another 30Qmi nutes while
cooling on the ice-bath. Then, the nNé’({(Drre was

stirred overni ght at roomterrper The resulting
precipitate was filtered of f, /rl?\e i th water,

wi th 2-propanone, then wth DI PE; |ed. Yi el d:
18.14 g of internediate 5 (87% rati on of
intermediate 6 NN, NNNNI F - medi at e

5 (15 g, 0.058 nol) was stirredln HOAC 0O m) and
cool ed on an ice- bath. A solution of KMhO4, p.a. (24

9, O\ bixuiwelo} 2 untidestb et yaddii . 53881 H DMMEI00 AFFREGS cooled

R A e R TR e

- 45 migisiresdfi3rrento oenzeoereniho@050mol) ineDMaAe20@ i), wishdded dopwise at
2 h% & &ld tﬁ@%tfo%'mﬁ wgsestm@@ gﬁ EH"C l?%)fukst efh\é@ezaatlcgl mixture

added until a colour c e resu C was

whi Icéntélfﬂnngr"i‘tﬁ@‘e U’f‘f‘gb}"’éﬁ‘éﬁeg g $eh i %W"é reagen $i§Pct ur e
was bsPepataunarf miteidediale i xture was céhcentrated to
50-ml vol une. The aqueous concentrate whE-8&firred for
a while and the resulting 5 precipit was filtered
off and dried. Yield: 11.023 g of igferNedia
(64.8%. c-2. Preparation of inter(r)r%a_cg te

1 NOCH3 }NI CH3 S o 0 A mxture

3- chl or obenzenecar boper oxoi ¢ a&it&9®. 0125
CH2C12 (100 M) was dried (MgSO4), filter o
t he NabCHg, 28X & mdB 0006 dnady wppviddel dropwiss ol inteimddiad 1 (OS5 mol) and

10N bheQsactio?fiure was stirred for 1.5 hours at room temperature, then the mixture

was carefully poured out into H20. The resulting precipitate was stirred over the
weekend, filtered off, washed and dried (vacuum). Yield: 15.73 g (92.5 %). The
product was crystallised from CH3CN, then the resulting precipitate was filtered off,
washed and dried (vauum). Yield: intermediate 2.

¢. Preparation of intermediate 3 NHy
/2
N/-—\S—NH
=
CH;—S Br

15 A mixture of intermediate 2 (0.028 mol) in CH30H (250 ml) was hydrogenated with
Pt/C 5% (2g) as a catalyst in the presence of a solution of thiophene in DIPE (4% v/v, 1
ml). After uptake of Ha (3 equiv.), the catalyst was filtered off and the filtrate was
evaporated. The residue was crystallised from CH3CN, then the resulting precipitate
was filtered off, washed and dried (vacuum). Yield: 5.2 g of intermediate 3.




3~ internediate 33 CH (prepared according to A2.b)
(0.0063 nol) in CH2C12 (100 m ), then the reaction
WOorRoos01B0mas stirred overni ght at room 10 t enpRCHEP2084/051455
and washed wi th a NaHCO3/ H20 sol uti on. The organic
| ayer was separated, dried (MgSO™4), filtered off and
t he sol vent was evaporated. The residue was suspended
in DI PE/CH3CN, then the desired product was filtered
of f, washed and dried (vacuuni*Yield: 1.9 g of
internmediate 34. c-3. Preparation of internedi ate 36
N, Ex8mplke AN N\\ NHCH3 r CH3-SAO 11 0 ~~-NO \ N
X 1cl ermedifate 35 cH3 s (prepared
accor adbite % kﬂlo 02 no})-in CH2CI2 p.a. (250
m ) and net hanol , p.a. (50 m) Avas\ [redygt room

tenperature until conplete dis | on an then
3-chl orobenzenecar boperoxoic acid (0.04 npl, 70 %
was added portionw se. The reaction t ure was

stirred for 2 hours at roomtenperatupe-lnd extra
3- chi orobenzenecar boper oxoi ¢ aci 25 2.5 g, every
hal f hour) was added. The resulting mxture was
stirred overni g/ Mt room 20 t enper ature and washed
WI th a cal cul atNed-NaHCO3/ H20O sol ut i on The or gani c

e iR ot 3.5{ ev@or Fbreitred 2ottt gl OB E b and BEN (10 9

cr y st FHFi(3¥dnh) masrh GHBENated hath P& 10&s(Glg Engcatalyst in the presence
pr e%'f R E(gl@t‘icﬁx 69’31% é}ﬂ&lng ﬁgﬁ?’esw’/ W% rgf z@ﬁer ulpgz_igg of 1 {3%?&@/) the

was evaporate ue ‘was purl

Sol GAALYHOY B BBisTed Poiz tsciiiraip (36 &Y apgipssis The I@eldue was stirred in
chr @BE Q@mmmau(aﬁiouetrﬁf CHZERICITRE ﬁbagthta Sz/as?mtera'meff and dried. Yield:

pr 035?) of él%Ct Ie%m‘?e 862‘?0)0 Lflhg 'f’ tgage w?sae}c cflih K Wi ﬁ%ﬂ%'péo%gpol while

eva The' rest'duewas recrystal 1 sed rom .
Wi t lstiing shhelrhixawe wag stisfed Era0 n@lh@tns tlhe rasekiog preaipitate was filtered

Pr €GkiRinfl Ak&d, Wadidf 4. H gﬁﬁ%%édla%@d(ﬁ'r%ﬂ Yield: 1.984
g of Interrredlate E’ g . C-4a. Preparqtion of

i nt it : NH2 CHSSN._AD%/NNIHN
ACH3 N F
a0l
CH;—S
10  Intermediate 4 (0.08 mol) was dissolved in a mixture of 6N HCI (400 ml) and HOACc,
p-a. (400 ml) and the whole was cooled to 0-5 °C. A solution of NaNO; (0.1 mol) in
H;0 (40 ml) was added dropwise over a 30 minutes period. Then, the reaction mixture
was stirred for another 30 minutes while cooling on the ice-bath. Then, the mixture
was stirred overnight at room temperature. The resulting precipitate was filtered off,
15  rinsed with water, with 2-propanone, then with DIPE, and dried. Yield: 18.14 g of
intermediate 5 (87%).

c-1. Preparation of intermediate 6 /_</( l'\l
T MN F

Intermediate 5 (15 g, 0.058 mol) was stirred in HOAc (700 ml) and cooled on an ice-
bath. A solution of KMnOy, p.a. (24 g, 0.15 mol) in demineralized H>O (300 ml) was
added dropwise over a 60 minutes period while cooling on an ice-bath. The mixture



5 Amxture of internmediate 35 CHs-S (prepared

according to A2.b) (0.020 nol) in 12 N HC, p.a. (100
workgosam3ioH20 (dem neralised) (200 m) was stiPCEEPENH051455

refluxed for 6 hours, then the reaction m xture was

stirred over the weekend at roomtenperature. The

resulting precipitate was filtered off and dri ed.

Yield: 3.61 g of internediate (58.5 % mp.: >

260C). c-4b. Preparation of inférnmediate 39 N, N O N

NNNOCH3, CH3-S00 10 A mxture of internediate

38 (epaedigr archnud pntheties-tuph, theadyr J inudoa rensh Jengarthture. Sodium

Et 3Misuffite Y@L R 'u}ml' Atofdi ladee Rsdied (ﬂt@AIU v)as‘%l@éeds&lh[e Bfling

at roomt gper a and a m xt Urg t Oxyacet
o1 s RES S btle e B e sisipod gyemiely T e e aersentrated
dr opw=Se;mit vodume. ﬂ“heaqtealmstdomntfhmtum stinv&ifos4 Whil®ghd the resulting

avergig R s Spg,sﬁﬂ?%de%a 55545%).

he “or
and Sth&repal %_m iptggmediagiedt at ed. 15 The SiNdue was

di ssol ved in CH24A 2 (15 m) and

3- chl orobenzenecar boper oxoi ¢ aci d E‘l no RS 0%\/\0 ~CHs
was added. The resulting nixture vvasg";‘[Nrred

hours at room tenperature and QRshedAMth a Ne o:

solution. The organic |ayer was sep@rated, dri ed,

filtered off and the solvent was evdporated. The

r esifiEtyaf Fehlerabanzspesarbioptroxdipacid (R 28 mepltdrgrin tARCL, (100 ml)

I estak | ldﬁ@i N@O@'fﬂt@}e@ of@ndithd ﬁl?rﬁt%qva@faade%@oﬁléeetg a solution of

Yield: 0.392 20 | t@r medi ate 39 .
Preparat|on of |t \QV;LN;HSNN/ CN NCHSSO
o WO 2005/ 012307 05P455 -47 N, NN) NN |

CN irerfriediater3s @f—¢ nt er rrE| at e 40 Ct afd@irae&ﬁﬂﬁg to A2. b) (0.0063
acc 0.010

ot sl S o0 ey i Feaon mv%uaﬁqwese#a@?&vw@ﬂ S
- c Fineneeitiern aechw ashied vith @Yl GO s 8 0sof 10100 2 Fheraighnivdeyer was
add@%aﬁ@ﬁdt HRSVIVESS0 ) iBterell 8AFGHH B2 sBIVELUN A ¢ ra?éd rl'f‘h%gcmdue was

Nar &m0 S BIRelSs SRDGh -G rogoc s ees e shepand dried

m x(wwm@aéﬁe&mI?g@ffntemieghate%hen t he generation of
gas was stopped the | ayers were separatgd. The
or gé re & x”' k€ @

EQ B MSO4), filteyedNoff and theO
sol vent was evapor at ed. The residue %_S/SI(II rred in /U\
DIPE with a smal| anound of CH3CN, R en/theN CHs

precipitate was filtered off and dr \ Yie . 21H
g of internediate 41 (39%. CHy—S=(
M
O
A mixture of intermediate 35 CHs“S (prepared according to

15 A2.b)(0.02 mol) in CH,Cly, p.a. (250 ml) and methanol, p.a. (50 ml) was stirred at
room temperature until complete dissolution and then 3-chlorobenzenecarboperoxoic
acid (0.04 mol, 70 %) was added portionwise. The reaction mixture was stirred for 2
hours at room temperature and extra 3-chlorobenzenecarboperoxoic acid (2 x 2.5 g,
every half hour) was added. The resulting mixture was stirred overnight at room

20  temperature and washed with a calculated NaHCO3/HO solution. The organic layer
was separated, dried (MgSOs,), filtered off and the solvent was evaporated. The residue
was crystallised from CH3CN, then the resulting precipitate was filtered off and dried.
The filtrate was evaporated and the residue was purified by Flash column



c-6. Preparation of internediate 42 N, NO i NN NN

O CH3 >>-NH CH3-Sz0O 0 10 A m xture of internedi ate 38
w@ prospesetd according to A2.c-4a) (0.005 nol) iPCERDIR051455

(50 M) was stirred at roomtenperature and

nmor phol i nonmet hyl Pol ystyrene HL resin (|l oading 4

mmol / g) (200-400 nesh) (0.020 nol Novabi ochen) was

added, then a mxture of ethyl chloroformate (0.006

mol) in CH2C12 (20 m) was addetf-dropwi se at room

tenperature and the reaction m xture was stirred over

t he oheekesidaphly (¢logm (I, L0HOMEORE . ThEeoducKirattionsvaste collected

11 S0 BT S ARl T e G AYROB RO, Ort it

3- c sl openptal by heopde sssulting aticitpio vas Hltemsd off anddogd. Yield:
was jaskdethrtfednt@iatd ¢ @avs. and the resulting mxture

was stirred overnight. Extra
3- chi4y Phenaenesranbepaiaeas ¢ acid (1 /g)zﬁm added and
ouy!
ic

the mxture was stirred for another , then

(pol ystyryl met hyl ) tri met hyl ammoni urrl\%k

NH,

scavenger 20 (0.045 nol; | oading : Kol / gi -50

nmesh; Novabi ochen) was added ansiyt-hey reacti omAf xture
was stirred overnight at roormten‘berature. The

scavenger was filtered off d"thefll rate was
evaporated, yielding inter @005/ 012307

PCT/ EP2004/ 051455 -48 Ex A pr eparation of

iSnt & AEHTE 08 Igmetis Noe N7 5 N oleseRared according to

sol w3, mr(o 000 Both-isl uzaNi Bm:pp 5 (nO(D frﬂ))pig‘lﬁleDCtdﬁﬁlné@hMY(m hﬁl) was

I E] ]dggfth%&iep)f%enzogﬁsa rﬂeﬁ éhe rBaCBﬂ% mlx‘%}lr)e W%ﬁ m X1 ?vgb&g weekend
m ) asmprratdmecra@lm pimes@sulttnﬁ@rﬁqmtétema%tﬁdﬁp@dwﬁsanéﬂned &deld: 3.61 g
at -opQfeerhRliiaft 3RQY8.S sandp.; Na§§td3, (0.1 nol) was added

dropwi se. The reaction mxture was stirred over the

week ed. Biepdraiivi of @ieiediater3® and the re Nm ng
precipitate was filtered off, shed’-ﬁgﬁ' H20 and O.
JJ\/ CH3

dried (vacuum, yielding internedi :
Preparation of internediate 21 C3 N N
CH3_§EO
O

10 A mixture of intermediate 38 (prepared according to A2.c-4a) (0.001 mol) and Et;N
(0.0025 mol) in CHyCly, p.a. (15 ml) was stirred at room temperature and a mixture of

methoxyacetyl chloride (0.0012 mol) in CH,Cly, p.a. (1 ml) was added dropwise, then
the reaction mixture was stirred overnight at room temperature and washed with H;O.
The organic layer was separated, dried, filtered off and the solvent was evaporated.

15  The residue was dissolved in CH,Cl, (15 ml) and 3-chlorobenzenecarboperoxoic acid
(0.002 mol, 70 %) was added. The resulting mixture was stirred for 2 hours at room
temperature and washed with a NaHCOj3 solution. The organic layer was separated,
dried, filtered off and the solvent was evaporated. The residue was stirred overnight in
DIPE and then the resulting precipitate was filtered off and dried. Yield: 0.392 g

20  intermediate 39 (100 %).

c-5. Preparation of intermediate 41 =N
— ]
N



CH3-S A mixture of internmediate 20 (prepared according

to A2a.a) (0.029 nol) in nmethanol 10 (150 m) and THE
W@ 1@8/0m3)7 was hydrogenated with Pd/C (2 g) as BCT/EP2004/051455

catalyst in the presence of thiophene solutions (2

m). After uptake of H2 (3 equiv., 2181 m), the

catalyst was filtered off and the filtrate was

evaporated. Yield: 9 g of interpediate 21. c.

Preparation of internmediate 22°CH3 NNN | NYS-CH, 11 N
~N Internedi ate 21 (prepared Na]gcordl ng to A2a.b)
(0.029 nol) was stirred i q\glc aC|d p.a. (100 m)
at roomtenperature and 1 , ®™30 m) was

add ef%ﬂn‘ithx%rbf %&%hg{e‘aO oh>s0f  NaNGZ ?reg?_{e%?c)?{)ﬁl}r@(?o A2.b)

(20 wi se and the reac

was (€010 med) iaCH6b %G I@H@@«# meihaeol (2} mi) Wwesgtirred-2 @qn @perature
m ) 08-hlctebensehbbdyebkois eélat(a) 0% 80 waghaclewaﬁloﬂ%@ dThe

and the m xture fI tines wit
o ahAREop e s SEE) B S RO Bty BT B S mingre of
Was NaH(py @026 mefidn Hhe wes addedtandthe rmﬁlr@umkfume@lama'ed firmly.

S' | '\gg\?g@é %xﬁtalﬁgﬁ%f %ar 53¢l %E_Qed t‘ﬁk‘%%eéf Wi graEedo%g %{g%%c layer

I bns re co

t he wag §lrige ﬂ\lg%@@ flipsgslntbanddhe splwentiwasevgporpedr Reeiesides was
22 (sﬁﬁec%n DEPE vﬁﬂﬂ@s’iﬁaaltdnﬁﬁn@f)f CHLEN B hE ﬁre@r?rcﬁ)ccl waltiRered off

~N 5_A e of er medi at e
5 (‘?l ngar 2%’?&2 %n%ﬂél 68“%5%{6 ﬁ%)m? mol) in CH2CL2
(20% % %ﬁ i%fﬂeﬁﬂe%&@lg'cm or obenzen@tar boper oxoi c o
aci at room teaygerature, then )J\
and washed with a cal cul ated Na . .
organic layer was dried (MSQX), fji and t he
gHQJTJ

sol vent was evaporated. The r &V@as crystallised
10 from CHSCN and the resulting pré€xipitate was

16' | tAelrnﬁngl i em?é?ﬁileﬂﬁtje %? (Rrg¢a?édjaccgid91§ td A@%%a&?O(B ?l%m CH,Cl,

|nterrre ate was €vapor at
r esiteflibvias simgrkitapqnn awerapure pdpeyphplgomethyhRolystyrene HL resin

pr eglopdih @t enriélsy) (2001400 edsiof(0.020 ehotd v@Biochéng Ivihs addddSBeda
g]; efg}%{fl oni}iﬂ'c\fl}’jl Eh%rf) gornslr%tg J% rg%l) " éﬁ%l@aﬁz@i wagypdded dropwise at

room temperature and the reaction mixture was stirred over the weekend at room

15  temperature. The mixture was filtered over a glass filter and the scavenger was rinsed
with CH,Cly/CH30OH (30 ml; 80/20). 3-chlorobenzenecarboperoxoic acid (0.015 mol;
70 %) was added to the filtrate and the resulting mixture was stirred overnight. Extra
3-chlorobenzenecarboperoxoic acid (1 g) was added and the mixture was stirred for
another 8 hours, then (polystyrylmethyltrimethylammonium bicarbonate scavenger

20 (0.045 mol; loading : 3.7 mmol/g; 20-50 mesh; Novabiochem) was added and the
reaction mixture was stirred overnight at room temperature. The scavenger was filtered
off and the filtrate was evaporated, yielding intermediate 42.



A mxture of 2,4-dichloro-5-nitropyrimdine (5 mol)

in CHzA 2 (20 m) was stirred at -30 C-40 C
w@\doenm3del y, a sol ution of 3-(5-oxazol yl) - bene€nariong051455

(5 mol) in CH2C12 (10 m) and a sol ution of

N, N- di et hyl benzenam ne (5 nmmol) in CHzA 2 (10 nl)

wer e added dropwi se over a period of 1 hour, followed

by stirring for 2 hours at -20 20 C/-30 C. The m xture

was allowed to cone to roomtefipérature while

stirring. The mxture was diluted wth 50 m of

CH2A 2 and 50 ml of ice water was added. The

precipitate was filtered and dried. Yield : 490 ng of

i nt dixapiplead2a 51. OF the filtrate, the layers were

sepaf p;égaﬁmoﬁ,ﬂ@nﬁgdmm | ayefo l‘{aas dried, filtered

and evapor at ed. e residue was pid rred in CH3CN. The
precipitate was filtered off and drited. Yield : 305

25 ng of internmediate 51. WD 2005/0
PCT/ EP2004/ 051455 -50 b. Preparati ¢ rNFer G2 at e
52 NO 1 HNNCI HZN 1 ,N A mxture of inte iate 51
(1 nmmol) in THE (50 m) was hydrogenat ed M /I C 5%

(0.2 g) as a catalyst in the presence of a Ntion of
t hi ophene in DIPE (4% v/v, 0.5 nmM) a ndhe
presence of triethylam ne (equinolar). t upt ake of

H2, A bgtutidt @fl2ysdicem-Snitdopjrinidthe @6.04 2umdl) il BMH (106 afl)ewas cooled

e e B R L O NVl
of imb @vramdﬁeé@@pmse( @P@B’ﬁﬁ@&tu&c‘l%@fﬁ@ﬂﬁ‘é a0 fpr H)hours and
( 0. Okam|®.13msl) Whd adtidd dropwid® 2TiEdedction namid »Gasasﬁirgd &\?e@the

stirred at roomt re,
NNt oo e PP D B oo iotraavar Bl Lo e wit
t he H€padidoind (Naxtwm)e yishisnglibteghediated0.over ni ght at room :

ML bAbWagon Jﬂ'{teﬁﬁéjdjﬁ@ﬁl was eCaporated and the
reS| ue was rre CN. Tge—{esulting

precipitate was filtered off and dr| Yi el d: 0.1909
of internediate 45. Exanple A3 a. P 2 atlﬂn
internediate 7 NHH -O N OHOI R ure
of 2-chloro-5-nitro-4(1H)-Pyrim di none (O. O ) and
3-ami no- benzonitrile (0.005 nol) in 2-net NQxy hanol
(25 M, p.a.) was stirred for 3 hours at 106-N10 T.

The sol vent was evaporated and the resiguednas stirred

in CH3CN with a smal|l anmount of CH3OH. e resulting

pr ecA piittatee! wagmieiliateeOdgrepdred anedrding to A2a.a) (0.029 mol) in methanol

10 (150 ml) and THF (100 ml) was hydrogenated with Pd/C (2 g) as a catalyst in the
presence of thiophene solutions (2 ml). After uptake of H, (3 equiv., 2181 ml), the

catalyst was filtered off and the filtrate was evaporated. Yield: 9 g of intermediate 21.

¢. Preparation of intermediate 22 O

_N_-N<_-S<
N Il \\( CHj,
N =N

Intermediate 21 (prepared according to A2a.b) (0.029 mol) was stirred in acetic acid,

p.a. (100 ml) at room temperature and IN HC], p.a. (30 ml) was added, then a mixture
15  of NaNO; (0.03 mol) in H,O (20 ml) was added dropwise and the reaction mixture was

stirred at room temperature for 1 hour. H,O (200 ml) and a saturated NaCl solution (50

ml) were added and the mixture was extracted 3 times with EtOAc. The organic layer



dried. Yield: 1.300 g of internediate 7 (100 %9. WO

2005/ 012307 PCT/ EP2004/ 051455 -51 N b. Preparation
woRoosmiBomediate 8 H ON N11 0 C i N A PQCREP2084/051455

of internmediate 7 (0.006 nol) in POC13 (15 m) was

stirred for 2 hours at 95 C, then the reaction m xture

was stirred overnight at roomtenperature. The sol vent

was evaporated and the residue s stirred in

2- propanol / Q' CH30H. The resufti'ng precipitate was

filtered off and dried. Yield: 1.143 g of internedi ate

8 ( 698evapratfdt apithacingentiafe wastparifrediv et eilida $I (SuenCoraliieht:

cmm%eéné\frmmo%%o@) 5rh<é' %MBW&Q%H&@ted and the

(O 001 nol) and 1 nternediate hano
(20 Sfvpnias eﬁmvéﬁdt%le}deémwe@eﬂ@tqﬁ%éw@ and the
reaction mxture was stirred overnight at room

t enperat ur resul thhg- precipitate filtered
of  Grbippaiati O“Q e Cth‘3%0327 g hretroatate 9 (83
% . Exanple A4 a. Preparatlon pt ermedi ate 10 N~ N
Cl NHN/ N+:O 0 10 A sol utionyof O

2, 4-dichl oro-5-nitropyri mdine ( . O1Ry mﬁ) in DMF (60
m) was stirred at 0 C 11 "CHg

N- et hyl - N (1- met hyl et hyl ) - 2- prﬁ an:((ib. 0127 nol )
was added. A solution of

$ (1A metthiglof Intbrivetidazadl (p2pattd heozienaniaze.cf @. 611121701)”ﬁﬂ|OH2C12

" eagt% &%Qvaws}lrrgﬁaf’nd g!ﬁc?rgbe%g Or%\é\ﬂrg Sheftl) dlctap:led (p%(i) zgs r?dded at

Ion’'m Xture was rre 0 ur
ov erlAPmy mperatyre ohen @np@pfamm@.turerms sﬁ@@é ! mmm:mpmtere and

contysRéd@ithh HELEdRed ﬁhﬁc@; olutkén. Uﬁﬁ%ﬁmﬂﬁﬁa wal ghifte

next cli 2005/ 012307 P 047 051455
2 OfeSBrL et P AR BR R Gpareie Aeyesighe oy cpiplsed
10 from CH;CN and the resulting precipitate was filtered off and dried. Yield: 3.04 g (56
%) of intermediate 23. The filtrate was evaporated and the residue was crystallised
from HoO/CH3;0H. The precipitate was filtered off and dried. Yield: 1.086 g of

intermediate 23 (20 %).

15  Example A2b

a. Preparation of intermediate 51 < \
O

HN
N

Q. J N

NE

7 N\=N

0

A mixture of 2,4-dichloro-5-nitropyrimidine (5 mmol) in CH,Cl, (20 ml) was stirred at
-30 °C/-40 °C. Alternately, a solution of 3-(5-oxazolyl)-benzenamine (5 mmol) in
CHCl; (10 ml) and a solution of N,N-diethylbenzenamine (5 mmol) in CH;Cl; (10 ml)
were added dropwise over a period of 1 hour, followed by stirring for 2 hours at -20

20  °C/-30 °C. The mixture was allowed to come to room temperature while stirring. The
mixture was diluted with 50 ml of CH>Cl; and 50 ml of ice water was added. The
precipitate was filtered and dried. Yield : 490 mg of intermediate 51. Of the filtrate,
the layers were separated and the organic layer was dried, filtered and evaporated. The
residue was stirred in CH3CN. The precipitate was filtered off and dried. Yield : 305

25 mgof intermediate 51.



-, N Ny A 2,4,6-Trimnmethyl benzenam ne (0.0259 nol),

2 4-di chl or o- 5- nltropyrlmdl ne (0.0259 nol) and
waesgiseane (25 m) were conbined in a RB fl| aBKI/EP2004/051455

equi pped with stirbar and reflux condenser under Ar

and heated to reflux for 16 hours. The sanple was

concentrated by rotary evaporation onto silica gel and

purified by colum chromato 5 graphy tw ce (Biotage

40M 1:1 hexanes: nethyl ene chi%i de, second

purification: eluent: 25%-> 40% et hyl ene chl ori de

i n hexanes) to give inter nmedi ate 11. Exanple AS a.

Pre Eaetl %Qonéflh@fi lftéeﬁé If\O~I S.NH2 HNYN~- NH N

ide (0.046 nol)
vvas added to a solution of N-ethyl-
nmet hyl et hyl ) - 2- propanam ne (6 g) in
2-chl oro-5-ni tro-N phenyl -4-pyri m di ngnm ne (153 10
m) and the reaction m xture was heat rni ght at
60 C, then the mixture was added dropwjse o
ice-water (500 m). The resulting s& e filtered
oL R o e R W) BB P b onaed it o 5
rec r(}bSZt@Iak b sealydt iothe giegénemef § ehiledduydf ériephghymdDIPE (4% v/v, 0.5 ml)
di met 0
col 14 C%fxlé %‘stp%%r?ca %FQ'L g@ﬁn{l?esq‘éhl%gfﬁ?}are% Aﬁ&%ﬁtﬁk\iﬁ%ﬁh, the catalyst was
Rr epiltesad WShanskthg it ieatroraies. OV IRk SO0 g of ifekpedinte 52
Nt:O 1 O WD 2005/012307 PCT/ EP2004/ 051455 -53 A
sol ution of ) i
2- cfﬂ—gﬁwﬁﬁ—?@@@w@@%‘%ﬁl net hy()
(0.012 nol), 3- am nobenzam de (070 ) and
N, N- di et hyl et hanam ne (0.012 nol) in (50 M) was
stirred for 2 hours at 60 C. The m xtufe was al |l owed
to cool to roomtenperature and net hanol I\1(10 m) was
added. The mixture was stirred for 18 nj/nu cand t he
5 resulting precipitate was filtered shed and
dried. Yield: 3.3 g of internediate 13 fj? 0/% C.
Pr e pamnixtizsrof diftermegiaieni2dprpared accordingito@2by) (0.001 mol) and HCI IN

(0.002 mol) in acetic acid (20 ml) was stirred at room temperature, then a mixture of

- pyri m di nam ne

NaNO; (0.001 mol) in H,O (2 ml) was added dropwise and the reaction mixture was
10  stirred overnight at room temperature. The solvent was evaporated and the residue was
stirred in CH3CN. The resulting precipitate was filtered off and dried. Yield: 0.190 g

of intermediate 45.

Example A3
a. Preparation of intermediate 7 N H
4
_ e
O. N* N
H '
O HO l |

15 A mixture of 2-chloro-5-nitro-4(1H)-Pyrimidinone (0.005 mol) and 3-amino-
benzonitrile (0.005 mol) in 2-methoxyethanol (25 ml, p.a.) was stirred for 3 hours at
100-110 °C. The solvent was evaporated and the residue was stirred in
CH;CN with a small amount of CH;OH. The resulting precipitate was filtered off and
dried. Yield: 1.300 g of intermediate 7 (100 %).



N,-; N Ny HNN Internediate 11 (0.0547 nol),

4- am nobenzonitrile (0.01367 nol) and 1, 4-di oxane (30
waorkgosimease7 conbi ned and heated to 60 C for 4 dapGI/EP2004/051455
1, 4-Di oxane was renoved by rotary evaporation. The pH
of the reaction m xture was adjusted to > 10 using 1 N
NaOH. 10 CH2A 2 was added to the reaction m xture, the

resulting emul sion was filtered..and the vyellow solid
was washed with copious nethylene chloride to give
[ nter rredl ate 1f4 Exaqu e A6 Preparation pf

i nt i HZN I N/ N.NN N N+
Ol Amxture of 2, 4-di chl or 0- 5- ni fTopyri ni

(0.038 nol) in CH2C12 (100 nl) QGwas.AgooNed 1Q and
N- et hyl - N- (1- et hyl et hyl ) - 2- pr op&pham he (0. 038" nol )
was added. A 15 sol ution of 3-amgnobenzam de (0. 038

nol) in DMF (30 m) was added dropw se. Then |
reaction mixture was allowed to warmto roomN

; enme maltief aREmeaiste (0 0_0@ ﬂlof)Qﬁ PD@% (mlﬁﬂy\emfmé@ﬁ)r 2 hours at 95
or

fil F?g&hg %g@ach%ﬁlggﬁmﬁg éﬁaé atlrreg] Oé/PIallght at r?ﬁméefmpegatur-ghlehe solvent
[ nt ovavetiperaedldd thaBed O@SV B EEBEF IPERoRRDYE4D/FLOED The resulting

- D4 AR Pas MR RNAR BHEEAM: 1.14LE R iAds ostIN

sol uti on 0
2 4%@6&‘—%@%&5&§Qﬁmdl ne (0.005 rmI)N+_LJODI\/F (25
m) was cooled to -60C, then a m xture of

3-f I uor obenzenami ne (0.005 nol) in DV rH) was

slowWy added dropwi se and the xture hed for

2 hours at -40 a -60C. A 5 mxtuxe of

4- am no- 2- net hoxybenzoic acid (0. nD 9\
m) was slowy added dropw se at d the

reaction mxture was stirred overNR t. H20 an
wer e added, then the resultlngdprem pitate Was.

Pi | YepBduPf 3o waasBeReFeRamiBe (0.Q0) eellayd mtqud@ﬁtm@ (0.001 mol)
i Nt & Etﬂ@hoatm 28 wad Bealodaspifiex AY 1@ milit&) af Bk Bacttfn mixture was

I nt %ﬁl@?éjé\%}n?ghjt gt r@or%) temperature. The resulting precipitate was filtered off and
dried. Yield: 0.327 g of intermediate 9 (83 %).

Example A4
a. Preparation of intermediate 10 Nl ”
N
|
Cl N N
\“/ AN H
N / +’,O
' -
0

10 A solution of 2,4-dichloro-5-nitropyrimidine (0.0127 mol) in DMF (60 ml) was stirred
at 0 °C. N-ethyl-N-(1-methylethyl)-2-propanamine (0.0127 mol) was added. A solution
of 3-(1-methyl-1H-imidazol-2-yl)benzenamine (0.0127 mol) in DMF (20 ml) was
added dropwise and the resulting reaction mixture was stirred for one hour at 0°C, then
overnight at room temperature. The reaction mixture containing intermediate 10 was

15  used as such in the next reaction step.



HN HNNNHNI ~NI / 2 A mxture of internediate 9

(0.0008 nol) in ethanol (40 m ) was hydrogenated with
woRd0§05397 0. 050 g) as a catal yst in the presenP€r/BP2084/051455

solution of thiophene in DDPE (4%/v, 0.05 m). After

upt ake of hydrogen (3 equiv.), the catal yst was

filtered off and the filtrate was evaporated. Yield:

10.5 g of internediate 16 (100 % . b. Preparation of

intermediate 17 NN HNM N NH -3%1 N \NH WO

2005/ 012307 PCT/ EP2004/ 051455 -55- iN NN HN N NH

NN, : 10 PeEpakafo®) d2ihktermddiai@t Epar ed from i nt e@rgpli%t e 10

(Ada.) according to Aba.- A5b.) in|DMFH 80 |mM) was
hydr ogenat ed at room t enper at ur e x % (2g9) as
a catalyst in the presence of a tionlof thiophene
in DIPE (4% v/v, 2ml). After up 5 en (3

equiv), the catalyst was filtered of f and the sol vent
was evaporated, 5 yielding internediate 17.Clc.

Pr epﬁi,élg?rﬁﬁbtrgﬁbén%n%m(ib.@tz@ th8) . MRhlobd-5 M¥Npbntine (0.0259
Tt b 0 0t i e
c onmefiedcdnderdser undar At andrhgatedith rsflicy foe d6 Adurs. Aunsample was
te . 5.0l

mc%ﬁ@&m%égfpg%?t%rg Iev%%ngtl%n ogtgﬁlelﬁz\%éélea?h lgﬁﬁ‘ﬁedr Wﬁ.ﬁ'{%@omﬂto-

rotary evapor at resi aken up-in HE
(520 srhphydwere iBioaga 4PM 1:1hpyanes mcslydeng chloride. gprope purification:
NH2 - N t: 08 95--000a e Y Rae chlamdd id Betanes) k@0 indhmediste 11.
stirred for 16 hours at roomtenperature. Athird

por tExmpidf ANH2- NH2 (0.5 ml) was added and the

react pQn. Was, stihfelBdi {012 @an addi tDonal 16 hours at
room—&gm‘lﬂ‘ei%ﬁ_e—_a' ; sanpl e vas|lcapgent rated by
rotary evaporation onto silica-geS (17g) and purified
by flash chromat ography (Bi otage 40S, elueqt: 0.5, 1,2
% 10% (NH4AOH in CH3CH) in CH2C o gi solid.
Trituration with a variety of s ts done and 15
t he portions were reconbi ned and rified
preparatory BPLC to give the fi ng{N solyjd NH
D

T o

4-Aminobenzenesulfonamide (0.046 mol) was added to a solution of N-ethyl-N-(1-

methylethyl)-2-propanamine (6 g) in 2-chloro-5-nitro-N-phenyl-4-pyrimidinamine (153

10  ml) and the reaction mixture was heated overnight at 60 °C, then the mixture was added
dropwise to ice-water (500 ml). The resulting solids were filtered off and dried in a
vacuum oven at 60 °C, then suspended in DIPE/CH3;OH. The suspension was
recrystallised from diglyme (diethylene glycol dimethyl ether) and the resulting solids
were collected. Yield: 4.7 g of intermediate 12.

b. Preparation of intermediate 13 0




after the conmbi ned HPLC fractions were |yophilized.

Yield: 0.24 g of internediate 18 (70% . Exanple A8
woe@paradi on of internediate 19 HZN O\ N A PCREP2084/051455

of Fe (0.12 nol) in 0.78 N NH4Cl solution (70 m) was

stirred at reflux 20 tenperature.

4-ni tro-2-(phenyl net hoxy) benzonitrile (0.047 nol) was

added in small portions. The rgsultant reaction

m xture was stirred and refluxed for 4 hours, then

cool ed, filtered and the residue was extracted on

Sox hh aalutignt g 2rchiqzeraenirorNPhsty agshy s4-pimolysinone@di2 mol), 3-
PCT/ aﬁﬁﬁ&ﬁﬂiaﬁiﬂ&é‘(@@n H) aﬁlalzwmtetww&h@mmr(@b@ moREDMF (50 ml)

resi due.wa

i nt SFHEtiT %\‘ffé’r %@c’ur(‘ ?g@% T @%Wb’ftge Xgs gﬂov}fﬁ%etg spalite gapmyemperature
i nt endeilata (26 m)2AkbsHdddd-{The Dixtwke sab sifrredfonf0 minutes and the

LSRG PRI Bot f 4R e 2 e 1
gl yd/'h de hydrogen chlorlde (11.1 g, 0.10 nol) and
sodlcuBﬁebar@tad]hﬂmﬁtame(dﬂa&& g, 0.20 mol) inOwgt-6F (50 mi)

at roomtenperature. The reaction|wasHstinred for a
ﬂlrltﬂ

further 2 hours, after which the_s renoved
by rotary evaporation. The resif itdrated
under water, and dried in vacug: d; MM Ny of
internediate 25 (82% . 10 b. Preparation of

intermediate 26 0 2N\ N(NH2 /e H O A sbNutjon_of
internmedi ate 25 (prepared according to A9. a) 2 0,
0.082 nol) in nethanol (250 M) was stirred syef~pPdl C

(5% 2 g) under an atnosphere of hydrogen for 16 N
N

? ggrl e 1ate 1 ({%)Lﬂéﬁ AN t ¢ t’%%f)rtl ?rgllggg(g]g%‘?gﬁ:{l) émgi 4-dioxane (30
r enmléwerlgycombtnad ynctalweawdrtaﬁﬁ’ %ﬁnfor 4ridys hd-Iiesinges removed by rotary
t i usRtREn thheprelgr théjife%tl?)Yllrrnﬁﬁﬂﬂae\K/as aliNReli &L 40 %sﬁ‘}@? N NaOH.

Yi el I nternmedi ate 26
B ﬁﬂfzgﬂ/m adcp é‘&dﬁ%ﬁl%ﬁn’s?re HE EPWERE spEsior vas filterofyand the
N Ny€Esy sqhd vihs whsiswl with @piont nidthylehe ofderideoy lgivelihtefmhcdieate 14.
(18.6 g, 10 nol) in acetone (100 m) was added

Example A6
Preparation of intermediate 15 O H H Q
N N N
HoN \l//\/\l( NH,
Na N+’O~
I
O

A mixture of 2,4-dichloro-5-nitropyrimidine (0.038 mol) in CH,Cl; (100 ml) was
cooled to 0°C and N-ethyl-N-(1-methylethyl)-2-propanamine (0.038 mol) was added. A

15  solution of 3-aminobenzamide (0.038 mol) in DMF (30 ml) was added dropwise. Then
the reaction mixture was allowed to warm to room temperature and was stirred for the
weekend. The formed precipitate was filtered off and washed. The filtrate was
concentrated. Yield : 2.7g of intermediate 15.



dropwi se to a stirred solution of

2-acetyl am noethylamne (11.1 g, 0.10 nol) and 20
wa@emsom3bi car bonate (8.4 g, 0.10 nol) in wat erPCBBP29D3/051455

at roomtenperature. The reaction was stirred for a

further 2 hours, after which the solvent was renoved

by rotary evaporation. The residue was triturated

under water, and dried in vacuo. Yield: 14.2 g of

i nternedi ate 27 (57% . WO 20053412307

PCT/ EP2004/ 051455 -57 b. Preparation of internediate

28 (ExhlnbEMGH N CH3 Hy A solution of internediate 27

(prepared accordin Al10. a)F( 14 g, 0.082 nol) in
mt%%ﬁg%gﬁg@ﬁ%&tlrred o

Pd/ C (5% 2 Q)
under an at nosphere of hydrogen

16 hours. The
m xture was filtered through celi and he celite

washed with nethanol. The sol vg 1 _byo.
rotary evaporation, and the residue ’fl‘l ura 5 un@ets
di et hyl ether. The residue was drie Nvac i el gy
10.6 g of internediate 28 (85%NO 'e Al

Preparation of internediate 29 02N [)- NCF3 A rﬁx re
of 4-nitrobenzal dehyde (0.045 (376(?
2, 2 f2sdlytion|ofi @ricleHemnaiifrepyrionidme (WS mol) 1oDMEAES ), wasjcooled

apd tGRE@EUNRS a ﬁhﬂ‘tﬁ%%f @gﬂo%rc)behiﬁnﬁhﬁl\xgwwﬂn&) n DR ;2 .5 ml) was
stirre our a en

sl e Srop S PR e Ay BoRBRE ey a0,
150 ursixtureldfet-amixd-Areethers/béizbicecld 0 00% mob)ah DIVE @i mhevas slowly
filt ad @fd&%s@zﬂr—gb‘{&% ngt%ﬁ%xt’a}e% BRdd o@ermlght H,0 and

sat Urate aqueous ution e _organic

was Cssheveiaddedyiieie he spryltingipraqipiipte s TiREA offy paghed and dried
( MoSRthumndididigs mevedibte®as evaporated. Yield: 10 g of

15 internediate 29. b. Preparation of internediate 30
02N )D., N~CF3 Bis(1, 1-dinmethylethyl)dicarbonic acid

1@st dixafPleQ¥B nol ) was added portionwi se to a solution

of in i red hccording to Al La)

(0. 614% IBTL Onﬁ?@éggﬁfgo r(g QR_a glce wat er bat h,
then the reaction m xture was a 3

was stirred for 16 hours. Extré

added, 20 fol | oved by N, N-di met hyfj- 4-

g) and the resulting m xture was stijr

hours. Again extra bis(1,1-dinet hy%w

aci d ester (5 g) and N, N- di met HyiN- 4- '
re added and afte rrijn or urs he .

T e T

( t O Ryt (0.030eg) rae mrmitmlysign Biepfekerice of a solution of thiophene in DIPE

di 'T?H‘%WV By mﬂ'%ggﬁk& g%tﬁqulﬂnﬁllekgﬁlygﬂﬁsq{lﬁred off and

washé saturat ed agueous

soI uhg f@],tfatequs §VaRPe3teth o letl‘ﬁelﬁ 5\/3 ?an‘B’Fﬁl‘?ﬁléate Hhd0g F@anl c

| ay &y, propmGtiGesrahiaingdiael] ed so4) ahd the nt
was evaporated. The residue tere : l

e
N,




WD 2005/ 012307 PCT/ EP2004/ 051455 -58 over silica gel

(eluent: CH2ClI 2) and the obtained residue was
weoloseexsed. Yield: 12 g of internmedi ate 30. CPCT/EP2004/051455

Preparation of internmediate 31 HZN ID'" N~CF3 A mixture

of internediate 30 (prepared according to Al |.b)

(0.036 nol) in nethanol (250 m) was hydrogenated at

50C with Pd/C 10% (2 g) as a catalyst in the presence

5 of thiophene solution, 4% inI¥XPE (1 m). After

upt ake of 3 equivalents), the catal yst was
filt d nd the sol vent was evaporated. The
residde purl fied by flash columm chromatography

(el uent ygnadi ent: CH2C12/ CH30H 100/0 to 98.5/1.5). The
pr odjqﬁ r@ctl ons were coI l ected and the sol vent was

cvapor a e ‘ e( g %ﬁmo Pregflred ?tor%rlrrlrt%d a@dﬁa%(ﬁjl (4§])§C@10leng to Ada-

B. Prepar at ion o oun
a- 1)ASb)ap B (wmbwa@byﬂywndedat/mm rteme\raturg\mh Bi@ 10% (2g) as a

N7\ /cataNsQn%ﬁPprN,%N:e o aRbRakise 6f o héﬂe%m AL/, 2rnl% After uptake
(pr ared accord iAZ @f(lf) gs 034

i 10 BRI AN diicaa R o SO e m%g@ Vs Gipporated
\ﬁas vidlding adkermedinwilght at 15 100C, then H20 and CH3CN

wer - . c on m xtuf e wags wWsHged. The
[ es & %%1&%‘}1& il fS' i1tered of s%d and
dried (vacuum). Yield: O. 032 g ungy1 (mp.
177C) a-2). Preparation of conp 32 NN/I ad ITAN N
N/ N\ N=AT F A mxture of 1 medi at (prepared
according to A2.c-1) (0.0001 nol) and 6- 5 | or g-
3-pyridinam ne (0.0002 nol) in DVBO (0.5 3
stirred at 100C for 3 hours and 20 then thé reaction
m xture was cool ed and further purified by réevérse
phase LCMS. The product fractions were coll ected andN

t he Istednweliite 1WB®.08V ajd), RE/E010% (02023 ) o:tlea o0 fd), a3PNHYMH,

20036 Qé(%%glg we géoﬁﬁ)%peg% 90%45153§urry 91% stlgedlgt B0 Pe%{p%{‘attprg for 16

hours The solvcnt was removed by rotary evaporation. The residue was taken up in
THF (20 ml) and methanol (1 ml). A second portion of NH,-NH, (0.5 g)was added, and
10 the reaction was stirred for 16 hours at room temperature. A third portion of NH,-NH;

(0.5 ml) was added and the reaction was stirred for an additional 16 hours at room
temperature. The sample was concentrated by rotary evaporation onto silica gel (1 g)
and purified by flash chromatography (Biotage 40S, eluent: 0.5, 1,2 % 10% (NH4OH in
CH;0H) in CH,Cly) to give a solid. Trituration with a variety of solvents was done and

15  the portions were recombined and purified by preparatory HPLC to give the final solid
after the combined HPLC fractions were lyophilized. Yield: 0.24 g of intermediate 18
(70%).

Example A8

Preparation of intermediate 19
HoN 0]

A mixture of Fe (0.12 mol) in 0.78 N NH,Cl solution (70 ml) was stirred at reflux
20  temperature. 4-nitro-2-(phenylmethoxy)benzonitrile (0.047 mol) was added in small

portions. The resultant reaction mixture was stirred and refluxed for 4 hours, then

cooled, filtered and the residue was extracted on Soxhlet with toluene. The extract's



NI O NN\~ NH-=N A mxture of internediate 6
(prepared according to A2.c-1) (0.001 nol) and 1-(3-
wa@pdosopsenyl ) et hanone (0.002 nol) in 2-met hoxyRCTIEPIN4/051455
(10 M) was stirred and refluxed for 16 hours and the
sol ution was cooled. The resulting precipitate was
filtered off, rinsed wwth EtO4/ DI PE and dried. Yield:
0.250 g of compound 2 (72 % g) 220- 5 224C). The
filtrate was evaporated and the %esi due was stirred in
CH3CN CH3OH (2m/2nl). The m xture was stirred for a
whi | @lvehhess dvagorped dhpidsalue waadridd intvecued Yodd: 82@nglof intermediate 19
drie @ FI eld: 0.098 g of conpound 2 (28% . b-2).
Preparation of conpound 287 O O HNIT NM/NIT \ NNN

I'N' NesSmnid A9 A mi xture of internmediate 49 (prepared
Tl Ng 0 A2a. d) |

accord 10 (0.00028 gpl) and

4-f | 446 “’:-' 2B 60055 50&) in 2- thoxyet nol

(2 M) was stlrred over ni ght ~a 00 2 i on
m xture was cooled to room tenpee, O and
CH3CN were added. After cryst al i sat#0

n, the rcésultlng

precipitat | t ff

( vac% ?I}’}m 1%)% @tro%;négi)rslg Iglgef (lggarﬁjgf}ﬂ dnoqugflcet%le (100 ml) was added
1548 CJroppwide to ﬁtmpdstdummpf@ﬁycmnmjwdrmw, cldomN (|}|1 1|g, Pnymol) and
|(_| F Noddun bibhrbbrat C]:](J% '@‘g”@) ) Hfo?) n"PﬁNa{e?g B 1%51% té%pcrature The

prepared accor

Bt SHERRAH ﬁﬁumdefor(@ U@émz l?ﬁﬂfﬂ) Vi 3%% é@éy@e Wéﬁ%ﬁm"(’?“ by
m) esy stdpdragteh. fTife r@fddecuss sritatatedhidd & eatet, sriedriet! evacuo.
cru f hi gh- performance |iquid
chrgﬁa o%gaﬁﬁﬁWﬁéﬁgH& F%qg%%%uct fractions were |

|l ected and the sol vent was WD 2005/ 012307
PCT/ EP2004/ 051455 -60 gaporated The ppt ai ned
reS|Q&ﬁ%ﬁﬁ%&—@ﬁ%%%@3§§§~ﬁz~ CH gnd then the soI
was evaporated. Yield: '0.006 ﬂﬁ”2ﬁ4
Preparati on of conpound 27 / OH

A solution of intermediate 25 (prepared according to A9.a) (18.2 g, 0.082 mol) in
methanol (250 ml) was stirred over Pd/C (5%, 2 g) under an atmosphere of hydrogen
for 16 hours. The mixture was filtered through celite, and the celite washed with
methanol. The solvent was removed by rotary evaporation, and the residue triturated
15  under diethyl ether. The residue was dried in vacuo. Yield: 14.4 g of intermediate 26.

Example A10
a. Preparation of intermediate 27

0 H
OoN
H O

A solution of 3-nitrobenzoy! chloride (18.6 g, 0.10 mol) in acetone (100 ml) was added
dropwise to a stirred solution of 2-acetylaminoethylamine (11.1 g, 0.10 mol) and

20  sodium bicarbonate (8.4 g, 0.10 mol) in water (50 ml) at room temperature. The
reaction was stirred for a further 2 hours, after which the solvent was removed by
rotary evaporation. The residue was triturated under water, and dried in vacuo.
Yield: 14.2 g of intermediate 27 (57%).



,N NN ,N A mxture of internmediate 6 (prepared
according to A2.c-1) (0.0005 nol) and 3-am no-
wa@20mbighbenzenenet hanol (0.001 nol) in PCT/EP2004/051455
2-met hoxyet hanol (2 m) was stirred for 30 5 mnutes
at 80C and then the solvent was evaporated. The
residue was crystallised from CH3CN, the resulting
precipitate was filtered off a dried. Yield: 0.155 g
of conpound 27, (mp.: 150-154C). b-5). Preparation
of conpound 28 J o ,N\ NNNH-'"N A mxture of
i Hisparaien @ igtenmegdicad® according to A2.c-1) (). 0005
mol ) and 3-(1- nethyl et hoxy) beuiwenad ne . NQ%}CPE
2- met hoxyet hanol (2 m, p.a.) was redgng%Br 0
m nutes at 80C, then the reactio ure was al |l Owed
to cool and blown dry wunder N2 to 1/2 of the initial
vol dhielutippef sigrmediate At prapasedirocordang il A-artid &g 098RImol) in
and nidftensll (R5QME %?tiﬁapdeswb (5%ed g) thRr fxe@cﬂiogprﬁga of hydrogen
s filtere sal ven

reci pitate L of f, .and .th . \Was :
b SBrerhS. YRS bt VS e 0GBl SO P e wi
142 vetie@)]. The 8)lverPrepeematvedby oftary evaporatidn, 5ibd the/redidieNriturated
B ullidr dleun indY. e Dilde WasdiR A PhhURRIRT10.6 & of intermediate 28
I nt di atte 50 N (prepared according to A2a. d)

(0. 8. 15 nol ) and 3-am nobenzonitrile (0.0005 nol)

i n 2-nmet hoxybenzenamne (2 mM) was stirred for 10

hours at 100C, then stirred at 70C for 48 hours. The
reaEximpledibit ure was diluted with CH3OH (2 m) and
sti arEghlidhQP MidRRBekabur €. CEe. resyl ting

precipitate was filTtered off and
CH3CN WD 2005/ 012307 PCT/ EP2004/
EtOH (2 m) and from D1VIF él m@lz)' Finally, the

r es @ RxHye ot Eaitopenatldehyds (0645 mel). ol tflugirstheppnaime (0.050 mol),
101 e HDHAd g6 &n@ mofecaiangraddy. Hbin (FO.CH (qBY) Kas stdal-f881 kdur at 20°C,
b- 7@)6?1 ﬁaﬁ%?@k@ 3 I(c(f.sn.) VOV];.S é:d%ggl) gnl'(lfqtge %e%(%io% nl}lx%\lulré \I;\Jlalfé sti'PIreh I}Ior 48 hours,

The mixture was filtered over celite and the filtrate was partitioned between EtOAc and

a saturated aqueous NaHCOj; solution. The organic layer was washed with water and
with brine, then dried (MgSOy4) and the solvent was evaporated. Yield: 10 g of
15  intermediate 29.

b. Preparation of intermediate 30 \‘/

Bis(L,1-dimethylethyl)dicarbonic acid ester (0.043 mol) was added portionwise to a
solution of intermediate 29 (prepared according to Al1.a) (0.043 mol) in CH,Cl, (500
ml) on an ice-water bath, then the reaction mixture was allowed to reach 20°C and was
stirred for 16 hours. Extra bis(l,1-dimethylethyl)dicarbonic acid ester (9 g) was added,

20  followed by N,N-dimethyl-4-pyridinamine (1 g) and the resulting mixture was stirred
for 24 hours. Again extra bis(1,1-dimethylethyl)dicarbonic acid ester (5 g) and N,N-
dimethyl-4-pyridinamine (2 g) were added and after stirring for 24 hours, the mixture
was cooled to 0°C. NHz/CH3OH (7 M) was added (to quench the remaining bis(1,1-
dimethylethyl)dicarbonic acid ester) and the mixture was washed with an 80 %

25  saturated aqueous NaHCOs solution, with H,O and then with brine. The organic layer
was separated, dried (MgSO,) and the solvent was evaporated. The residue was filtered




A mxture of internediate 23 (prepared according to
A2a.d) (0.0003 nol), 3-(nethylsulfinyl)benzenam ne

w@ 2008003010l ) and N-et hyl - N-(1- et hyl et hyl ) - 2 BCT/EP2004/051455
propanam ne (0.0003 nol) in 2-propanol (3 nl) was
stirred for 16 hours at 80C and then the solvent was
evaporated. The residue was taken up in H20 and the
m xture was extracted with CH2Cl2. The organic |ayer
was separated, dried, filtered Off and the solvent
was evaporated. The residue was purified by Flash
col waver Eheacaehtcdignt SCl2) and s ebtaipedresidpepmgallemyd) Yield: 12 g of
The ipfeafitEdte Rg.acti ons were col |l ected and t he sol vent

10 wag evapor .ed. Tk sidue was crystallised from
%Mﬁl = of H20Q, theﬁsix’he resul ting
precipitate was filtered off and dried. lYield: 0.037 g
of conmpound 148 (31 % mp. HalMo. C)Q @b).
Preparation of conpound 152 F-q Z@Q—L N N A

m xture of internediate 6 (prepar or tikngCfe

A2.c-1). (0.0005 mgl) .and 3- . .

(met hRGHHETo AR BEH R ARICAECY 5ot bt 40036 mo)in methanol

2- meRfbmerdsduigdlogériatediap SGCawith MAE 1984 (2rg@ds a ddsalgsndh the presence
et = - . - DO ] -

s Liaaehd sRIG A% S PIRE G RNORFBPIMR o B ¢ LRy My, the

16 Hetahst wes fdgredoffiandibe syapbwes vaporalpdp dhatcsigue wagepurified by

r esifihdie co¥asn Rhiotdatogehphy (hhtigradieitt CABCIYOEBORYI0006 98.5/1.5). The

silica el uent adi.ent : 2/ CH3OH 100/ 0.t
o8 25 RSt oG be sl e Gl PRI ] £ of
sol vetumedims3b@Pdfor at ed. The resi due was crystallised
ffor om CH3CN and then the resulting 20 precipitate was
filtered off a ried. Yield: 0.102 g of conmpound 152
(55 BtIgRaEIUon pEige 11 ounds preparati on of conpound
297 F- N Il NYNN N ON W 2005/012307
PCT/%@'%@Q@%_SMSS -62 A mixture of internediatg
pr enbrisepazationofitamgpound A2, c- 1) (04€
4- 3- (di met hyl am no) pr opoxy] benze
in 2-nmet hoxyethanol (2 m) was stiF
at 100C and then the solvent was evapor atied/ The &,
residue was purified by high-performifigé |iquid
chrojrat agr aphy. The L red.fractions
o P P b s bl K BRI AT ER F0 034 oty gna -
was atiinehehzeaesuifanaoHderd.000he mobie DM@ €2 inbrveas witred overnight at
160 n?lo@@, tl@éﬁ%@‘%&é@%@&/;ﬁé@%d?e@éﬁ@ g{e%&@ign ¥ighd wa wABR&. The
g ogﬁa%lﬁg%%%lg@m vyas\(fH]lﬁPejq"oﬁf,l NPF?BG and gr)iéd (v:gceugr%s.aﬁ}ilal(c)l:n 0.83t2 g of
compound 1 (m.p. 177°C)

N Cl

a-2). Preparation of compound 32 Z

HN\

)
/
K(%Q
N=N F
A mixture of intermediate 6 (prepared according to A2.c-1) (0.0001 mol) and 6-chloro-

3-pyridinamine (0.0002 mol) in DMSO (0.5 ml) was stirred at 100°C for 3 hours and
20  then the reaction mixture was cooled and further purified by reverse phase LCMS. The

product fractions were collected and the solvent was evaporated, yielding compound
32.



N~6 HZN N YII I\ ~I il "H3 %A mxture of
intermediate 32 NI ~ N (prepared according to A2a.d)

w@ 200800307 nol ) and [ (4- am nophenyl ) net hyl | car be@ni/EPmo4/a51455
1, 1-di methyl ethyl ester 10 (0.00060 nol) in
2- met hoxyet hanol (0.8 nl) was shaken under gentle
heating until conplete dissolution and then the
reacti on m xture was shaken for 1 hour at 100C. After
cooling, the m xture was fl|tel‘8d and washed with
CI—BCN and W|th DI PE. The obt aigned_r esi due was

sol ut| on was heat ed to 60C. HC1!
(0.5 M) was added and the resulti
allowed to cool to 20C over 16 holNs
The sol vent was evaporated and N
was triturated under CH3CN, then sired product
was filtered off, washed with CH3 aIPIud wi th DI PE and
dr i édmixore oBinteonediat (prepaerlagnordmgan A2yl BI(@DdIgmol) and 1-(3-

co ”Hﬁ%gh&%ﬁcth&okgk@o%olh{?{ ?ﬁ@(h?{()ﬁﬂﬁ ﬂ(lﬁﬁﬁ}@a&gﬂﬁ@é’ %nd

of co
i N ef{w% @oéﬁ baws e thetgluispotns cocled Sihe resgiing gregipijate Was filtered
~Y ©ff, ihsed GHB FAOHIDIPHIaad Ofied. Nicdd: rmﬁo%tcﬁ céﬁFb\hndl‘i (72 %, m.p. 220-

0, 0002
(PR B Pl B sy om
f?gmlh’?@rxlg; él“lhh gn@qure(\yasrwyred,@g a ghile.rthan th@ pleeipitate was filtered off and

ovefmggdgIytiel@to@tg%1 &empSBid B0goh.hen the crude mxture
was purified by high- perfornance l[iquid

chr omat ogr aphy. The product 5 fractions were coll ected

andbh@remiarien bf vaspoeudpet at ed ( Geneva e obt ai ned

resi due was dissolved in CH3OH and/tTen t ol vent
was evaporated (Genevac), yielding conpouny 202 tHll

Preparation of conpound 231 O N ]/\/\I/ \@\
\\

/Of"/\Q ?

o | .S
A mixture of intermediate 49 (prepared according to A2a.d) NTN
10 (0.00028 mol) and 4-fluorobenzenamine (0.00055 mol) in 2-methoxyethanol (2 mi)
was stirred overnight at 100°C and the reaction mixture was cooled to room
temperature, then H,O and CH;CN were added. After crystallisation, the resulting
precipitate was filtered off, washed and dried (vacuum). Yield: 0.0739 g of compound
287, m.p.: 148°C)

. O
b-3). Preparation of compound 214
>\\o /\

N
H

H _N
N N. N =

N:\ U \©/
N P

15 A mixture of intermediate 42 (prepared according to A2.c-6) (0.0002 mol) and 3-
aminobenzonitrile (0.0004 mol) in 2-methoxyethanol (2 ml) was stirred for 20 hours at
120°C and then the crude mixture was purified by high-performance liquid
chromatography. The pure product fractions were collected and the solvent was



H'NZINHNNN OHa u NNYII ~CHO3 N A

m xture of internediate 44 N N (0.0002 nol) and
w@2@siomsbenzonitrile (0.0004 nol) in 2-nmet hoxyRCTIEPIIN4/051455

(2 M) was stirred for at least 48 10 hours at 120C

and then the crude m xture was purified by

hi gh- performance 1iquid chromat ography. The product

fractions were collected and t sol vent was

evaporated. The obtai ned residlue was di ssolved in

Et OH and then the sol vent was evaporated. Yield:

0. 0Jpappraséd. Jberporaingd rgitlue wis dlsaoévsétraQHdaH ond Benpesalie® was

R— 9 édaﬁ%r&%@ylelahé@“d of dmpBlurld 2&\om xture of

m 2-chl orobenzonltrl le ( nol ) and H

d@&gﬁ&aﬁ&)—fmﬁ%%@—du rrethyl md was
stlrred at roomtenperature for r
internediate 6 (0.00034 nol) was aded t he
reaction mxture was stirred oveg room

tenperature. H20 and CI—BCI\Ivverea e Yhe mixture
was heated until conplete dissol Nt hen stirred

2005’§) lei%‘grggp Ay eﬁ{ﬁ(/p irfﬁgéécopdglzg tro eAs A %)V@OOOS mol) and 3-amino-
pr ectpethgbenzeresnettianpl ! ofof), in Rardiek yethanad (2 @b was stirred for 30

Gvacrhhﬂﬁ'ﬁas at ¥0&k ghd ﬁex@%@ %olgerﬁfwas E Eﬂd TBe (¥l dde was&@Rallised

N \ ] N?qn Rﬁ;&?ﬁ d{'lg {;gflsgltmg prec1p1 tg uwrzlxs fi tere I‘If and Qne% YN'_El 0. %5 gof
compound 27, (m.p.: 150-154°C).
b-5). Preparation of compound 28

Ly
NS N

N\—NH

s

A mixture of intermediate 6 (prepared according to A2.c-1) (0.0005 mol) and 3-(1-

methylethox y)benzenamine (0.001 mol) in 2-methoxyethanol (2 ml, p.a.) was stirred

10 for 30 minutes at 80°C, then the reaction mixture was allowed to cool and blown dry
under N3 to 1/2 of the initial volume. The concentrate was diluted with CH;0H (2 ml)

and the mixture was recrystallised. The resulting precipitate was filtered off and the

solvent was evaporated. Yield: 0.134 g of compound 28 (74 %, m.p.: 142-146°C)
b-6). Preparation of compound 55 |

0]
N
s N
1\{\ / \7/NH
N =N

|

"G

N.
s N /]
N—§CH;

A mixture of intermediate 50 \N_LN ©  (prepared according to A2a.d) (0.0005

15  mol) and 3-aminobenzonitrile (0.0005 mol) in 2-methoxybenzenamine (2 ml) was
stirred for 10 hours at 100°C, then stirred at 70°C for 48 hours. The reaction mixture
was diluted with CH30H (2 ml) and stirred at room temperature. The resulting
precipitate was filtered off and crystallised from CH3;CN



N ~N~ -a A mxture of internediate 45 N C~'N
(prepared according to A2b.c) (0.0002 nol) and
w@2@smsebenzenesul f onani de (0.0004 nol) in  PCT/EP2004/051455

2-met hoxyethanol (2 m) was 5 stirred for 1 hour at

100C, then the reaction mxture was stirred in boiling

CH3CN (1 m) with EtOH (1 m) and the m xture was

stirred overnight. The resulti r]g_ precipitate was

filtered of f and dried Yi el d: 043 g of conpound 57
Preparati on of conpound 249

o 043 ml), @p tOR (&ml) fm frqq b@'ffﬁ\flAn% Finglly tf&rreffuﬂﬁ@rm@tteewas

23 (ﬂf@mfﬁ%d&ﬁﬁﬂf Yidl@ 0L053A2%A chpithd3BQ20 P h).p.: 228-231°C).
4- acid (0.0004 nol) and o

2 Cisot iy 49686 mRgin DVF, p. a. (2'5m)
vvas stirred for 20 hours at 60C and yme\sol vg
evaporated. The residue was purifiey by

hi gh- performance |iquid chromat ographyi{and thenp the
desired fractions were collected. The Nias
evaporated and the residue was cryst alle\ ded flrom H20,
then the resulting precipitate was filt dff and

2003 BES3EY Bhreatc Gelpd LRRBTE R K005 o

Pr e phatagth dsiliryDbenaseamiae @-§0) malhandny- thwé%mmﬂevlh?f
(SDr eRasMamte Q@O(ﬂBr}ﬂoE 6 Hrobénoﬁ B Qb2ks @@ﬂréd fon1 63BNt (80EC and

Wat eplan(t_}l}ascﬁ,ilfjn? was evgac&rgig% & es 8et: (N%t%kérm 3—{250 méghe mixture was

st i rexgacted with OhbClenples qgmnelaymwaﬁsemmct driedy dittered off and the
neutdakhzesd e%ﬂoﬁ‘at@d NeOE PR Al ddtp 'uﬁﬂed ‘J asfh(Uom%% chr%mato graphy

19 { :gﬂp %‘g{a&ggéﬁgjféé 9§é§d ﬁg ]{s{ye@jlsl‘lt E{@et}qqg %ere—lqrqlélgcted and the solvent

Jor ecwgsiel afoeatwda STHeirbdideanhs of yfstallikbe frbml CHAMNewit s small amount of

pur i | r
e e O B S A
H20/crpenyd M8 G Er-aN 13+ 2676 0/ 50/ 50; 0/ 0/ 100) . The
desiymg. PrepaidRns coepeingakp ect ed and the sol venﬁ was
evaporated. The residue was 10 stiryed in R

precipitate was filtered off, we
(vacuum 50C). Yield : 0.22g of caopgund 4.

A mixture of intermediate 6 (prepared according to A2.c-1) (0.0005 mol) and 3-
(methylsulfinyl)benzenamine (0.0005 mol) in 2-methoxyethanol (3 ml, p.a.) was stirred
15  and N-ethyl-N-(1-methylethyl)-2-propanamine (0.0005 mol) was added, then the
reaction mixture was stirred for 16 hours at 80°C and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent gradient:
CH,Cl,/CH30H 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. The residue was crystallised from CH3CN and then the resulting
20  precipitate was filtered off and dried. Yield: 0.102 g of compound 152
(55 %, m.p.: 168-172°C)
b-8). Preparation of compound 297

H
N N N
Ni\:/"\jN/ \©\
N = O/\/\ -~



Sodiumnitrite (0.00290 nol) was added to internediate

18 (prepared according to A7.c) (0.00290 nol) in
weonsem3pated HCL (60 m ). The m xture was stiPCEEPAD4/051455

room tenperature for 4 hours. The sanple was cool ed

in an ice-bath and free based with 15 solid NaOH A

solid was collected by filtration. This solid was air

dried for 2.5 days. The sanpl e was adsorbed onto

silica gel (2.0 g) and purifiea62by col um

chromat ography (Bi otage 40 M eluent 10% 50% 60%

Et OA mixfuteeX aiergiediatpife(pregarsdl pesgrdingiord bhd) 60825 oo ayd

ev app[ﬁ{dﬁﬂetﬁﬁaﬁm%ﬁ;‘réﬁx érf?z'énéﬁ\ﬁﬁe @.000d nﬁ)tl) 15 QC}Héthoxyethanol (2 ml)

t enper a ‘rsae vacuo @g gﬁ;rs t S(g

conp¥iaT ’2052 NS 2 ¢ FG’TQ E@I@f Fhe residue

- 66 veas pﬁhﬁﬁﬁlﬁ)alﬁlgl@lpenﬁcfmﬁﬂdfﬂm]mrthbhﬁorﬂatogra;\hyHmhe Qesn’éﬁ friabtNns were

) SRR O DA SBR S AR At en
ac etfragtions vebrg a@nbingd aad thegelhientergse apanated. We@oﬁma?&motﬁompound
sodlggm(ﬁ;l}-; r1|3t7m)(0 0010 nol) in water (1 m) was added

droq)V\b ) .t he react| 3mxture was st for 1

hour= : P UCes2f i | t er ed offNJ/M'l;;é W th

H20, vvlth CH3(}|and vv|th DIPE 5 and the N Yi el d:
d

0.184 g of conmpound 6 (62 % myp.: 228 232 C)
Preparation of conpound 46 r---\ 5
NON o/ \ N\ JN Br Intermsdiate (pr
according to A7.a) (0.00022 nol) was suspendéy’in
HOAc (5 mM). HO, 6N (1.1 m; 30 equiv.) was ad
the mnixture was cooled to 0OC. A solution of2NNaNC2

(0.000275 nol ; 1.25 equix NH20 (0.5 m) was added

slowy, dropw se. The react i mxt(we was stirred for

1 hour at 10 OC, then for 1 Eh?ur atl room tenperature,

The mi xture was evapor at ed. NYS(_I, dde was

trl tAmalied o eemetvaksr and ¢ . ﬂ] Opaogﬁéib@redfaédokﬁﬁ @ A2a.d)
en

0. oaB oy s SEmabP Fabpeh g caydanty et Jrpingeyl estr
1@0 mﬁ@g@ﬁﬁOchﬂ[) N 2\npfhloxyethanol (0.8 ml) was shaken under gentle heating until
complete dissolution and then the reaction mixture was shaken for 1 hour at 100°C.
After cooling, the mixture was filtered and washed with CH3;CN and with DIPE. The
obtained residue was dissolved in warm 2-methoxyethanol (q.s.) and the solution was
heated to 60°C. HCI, 6M in 2-propanol (0.5 ml) was added and the resulting mixture
15  was allowed to cool to 20°C over 16 hours while stirring. The solvent was evaporated
and the obtained residue was triturated under CH3CN, then the desired product was
-filtered off, washed with CH3CN and with DIPE and dried for 16 hours in a vacuum

oven, yielding compound 313.

b-10). Preparation of compound 202 O>\
N
H
H




Br H-~ NNH F 6N HA (0.144 nol) was added to a

solution of internediate 47 Br 15 (prepared according
W0 2008/8)2300. 0048 nol) in acetic acid (24 nl) anPCT/BR2004/051455

resul ting thick WD 2005/012307 PCT/ EP2004/ 051455 -67

suspensi on was cooled to 0C, then a solution of NaNO2

(0.006 mol) in RO (6 M) was slowy added dropw se.

Hal f way through the addition, extra acetic acid (10

m) and H20 (10 m) were added.” Again extra acetic

acid (70 m) was added ang after conplete addition of

t he NaNO2 sol uti on, theppg@ m xture was stirred

for 1 hour at 0C and 5 Vhert redoovernlght at room

tenperature. The resulting solk [e filtered off

and washed with H2O then tri a éd:bn the funne

undeh MPxtRieRS AeReMAE@3and washéd Wit h (Rrepargargerdimhe A2.c-6)

cr ;Jcte Os@idmdl&l(m ﬁﬁlﬂi Fhenwﬁlemhm foRanibe (@%4%{&’) i# 2-
sat ur e SO
o kan et Spaha o o M e St b e and then the eruce

r esuhixivngwpy rifed bahighvpegomnteliquid dirbmatopephmeBieetoduct
Wi t rfrz)é@&sw %Ile@ﬂéd (11‘(@1‘59 H(m/sntyI !:\%g éQS%GQrZavgc)OfThe ol?tamed

compoun ar
c o%ﬁ%‘i"r@ "23981“#01&15‘1-]“ Ci»@aoﬁ 3qdjthen t ?olmt wes gwaaprareﬂ (Genevac),
(O Qmﬂ&ﬁgmmhmnmasoadded to a solution of i nt er nedi at e

E.1iPre Nﬂ@'EfNi E %jgggN i INI 034 (prepared
ac . 7 nol )i [ cid (2.7
m), then a mxture of NaNoe(os |) 0 (0. 30
m) was added dropw se and the aCtIOh m Xt ure was

stirred overnight at roomtenpergture. The 15 sol vent

was evaporated and the residue nrif ed by Biotage
col um chromat ogr aphy (el uent gradfenty:—NCH2C12/ CH3CH
100/0 to 95/5). The product fracty wey E=aict ed

and the sol vent was evaporated. The obt ai resi due
was suspended in DIPE, filtesed off, washed and dried
(vacuum . Yield: 0.0020 (0 conpound 298 (mp.:

232C). 20 Exanpl e B3 Prég sirpound 8 N F-9

1l
/ I CH
N\\ HO 3
A mixture of intermediate 44 N 7 (0.0002 mol) and

3-aminobenzonitrile (0.0004 mol) in 2-methoxyethanol (2 ml) was stirred for at least 48

10 hours at 120°C and then the crude mixture was purified by high-performance liquid
chromatography. The product fractions were collected and the solvent was evaporated.
The obtained residue was dissolved in EtOH and then the solvent was evaporated.
Yield: 0.017 g of compound 231.
c). Preparation of compound 3

; H

N Mﬁ/N a

SPRY
SN

A mixture of 4-amino-2-chlorobenzonitrile (0.00034 mol) and NaH (0.00034 mol) in
15 N,N-dimethylformamide (3 ml) was stirred at room temperature for 1 hour and
intermediate 6 (0.00034 mol) was added, then the reaction mixture was stirred
overnight at room temperature. H,O and CH3CN were added and the mixture was
heated until complete dissolution, then stirred at room temperature for a few hours. The



rdaY \ / NHN- 11 \T N ~N A m xture of conpound 7
(prepared according to B2.d-2) (0.00052 nol),

weansdeayB3 (0. 025 g), PCT/EP2004/051455
1, 1' - bi s(di phenyl phosphi no)ferrocene (0.033 g) and Zn
+ 2Zn (CN)2 (0.012 g + 0.105 g) in DVA (10 M) was
reacted according to the follow ng procedure. The WO
2005/ 012307 PCT/ EP2004/ 051455 -68 reaction m xture
was reacted in a mcrowave for 5 ninutes at 150 C
then the mxture was filtered over dicalite and
was mesdltinp preoipitateyw apifiitareivff, wathed ausl dreedt(vaggam). Yield: 0.0275 g of
evaggll}l?gﬁq3 ﬂgﬁ)t%orogﬁl due was stirred in CH3CN. The

resulting preclpitate.was fllteN\ of f and dri ed.
[

Thi S).Erepsiatign ofepmpoynd 87 o overﬁ lica gel (eluent:

CH2d 2/ CH3OH 98/ 2). 5 The produ

was stirred in DI PE/CH3CN (1/1), :
precipitate was filtered off and drieg ieldT 0.127
g of conpound 8 (73 % mp.: 228- 230‘{\0)/ E&(?amﬂe B4
a). Preparation of conpound 9 N=EN NN No~NHA

m xture of conpound 7 (Rrepared accordi ng 5 to B2.d- 2)
(0.0013 nol ), ethyl 2- &d_propenoic acid ester (0.025

mol ), Pd(QAc)2 (0.0002 Kol ) d 1, 3-

bi s(di phenyl phosphi no) propang (0.0004 nol) in Et3N (3

m) and THE (100 m) was SNI;NI‘ d for 16 hours in

autocl ave at 125C, the solv Wwas$' evaporated and the

r esiddmixturp@singtrinedietd 45n boi | i NgNCHI@NPaEA ecqordieg 19i A2xa (0.0002
vas fdij dn@edninb Fbel?z@gesqrfbr%gnde\((g@(l)dii m%})%ﬁ 4. méihd%fyethanol (2 ml) was

%8%@%{%&0&@%@1}; at JloQ %lthgn the rrgefien g?l)ﬁt\lre Nf-ars Etqug in %O{II%E C%LCN
m xt(urd) with B@Bp aunt) a8d (hemaparedasasticod dvangighto TB4 rajiting

(0. Q0 . § .a.

(35 pn“% ﬁ@!e wa%wt Qﬁgf'}fa% '%81 R@%ﬁi@%t é%)fodr% gﬁ@esrﬁt ure,

t hert4% mnea%iq Bh mixture was stirred for 4 hours at

60C eapeepaR@os 8f ddnRnd@® stirred overni ght
tenperature. The organic sol vent~o THF) was evorat ed,

t he agueous concentrate was dil ute Rt h H2
and neutralised with HCL (15 m, | e 20
was stirred for a few hours and the ulting
precipitate was filtered off. This N
.
N =

A mixture of intermediate 23 (prepared according to A2a.d) (0.0002 mol), 4-amino-2-
10  methylbenzoic acid (0.0004 mol) and 2,6-dimethylpyridine (0.0006 mol) in DMF, p.a.
(2 ml) was stirred for 20 hours at 60°C and the solvent was evaporated. The residue
was purified by high-performance liquid chromatography and then the desired fractions
were collected. The solvent was evaporated and the residue was crystallised from H,O,
then the resulting precipitate was filtered off and dried.
15  Yield: 0.011 g of compound 249.



fraction was taken up in H20/ DMSO and NaOH (10 m, IN)

was added, then the m xture was warned until conplete
waele®soilazvT on, filtered over a pleated paper fiPCEEPBENH051455

cool ed. The residue was washed 5 tinmes with Et OAc and

t he aqueous | ayer was neutralised with HO (10 m,

iN). The m xture was stirred overnight, then the WD

2005/ 012307 PCT/ EP2004/ 051455 69 resulting

precipitate was filtered off aﬁ?chled (vacuwﬂ.

Yield: 0.202 g of compound 10 (54 % mp.: > 2500

ExarfdampBEB?A) Preparati on of conpound 12 F/ 1 NH2 , N

NX M\.Pre%}latl&g&fc'ﬁlm DN PO N ~—NH 2 i xt ur ey N -N

(co 1T and Srepared accor g ng

(0.00019 nol) in HOJ 12N (2 m) et hag

stirred for 2 hours at 90C, thenr ere

was cool ed and the sol vent was ev porate .

was crystallised from CH3OH, tiHNres ¢

precipitate was filtered off and drigd.= |eTM: 0. 027

g of conpound 12 (mp.: 224C). b). ep ratLgn of

conpound 305 00\ eH NNNNO/ N N

TDRKARBAL 11 Hﬁ%ﬁ?erdeagccﬁ'&%gw}mg eanBv Qno‘P)'lg)HCﬂ @»NQ@@?nl) was

was added 't

heazcéa lefl i 9°C- torpImeRiET (Eamgs Bhwat%rr{éﬁ H}lbvg E?do‘ifawse The

(f ewnitrppes sized acdenh tepdrheresfor 18 haurs; dred ntitealivebeith oNaOH

r‘g th%{u%ow hesitohétfg&e{lg rtatgwgfﬁlﬁfﬁed (ﬁ'f v?agﬁéd’_@%tdﬁgd Thds fréctlon was

M) was
pn nfi xture
he residue

irring over

VVI t hissoFveindYlePE/HGfHAM Mxpmprﬁ@ W%§§d¥efqdr€>§f The filtrate was
pr e%uﬁ'ﬁ%@B?hﬂgﬂ?eﬂféﬂﬁaﬁ&eﬁlﬁhM EhrorAREHre Eipefpilep C18 BDS (eluent:

Beardid %@%&@%ﬁ?ﬁ@%@ﬁ%@ﬁh@éﬁ%%%% OfHQo); The
N N dgsifed fractions were collected and the solvent was evaporated. The residue was
10  stirred in DIPE. The precipitate was filtered off, washed and dried (vacuum;50°C).
Yield : 0.22g of compound 4.
b. Preparation of compound 5

H
N N N
/
QN

Sodium nitrite (0.00290 mol) was added to intermediate 18 (prepared according to
A7.¢) (0.00290 mol) in concentrated HC1 (60 ml). The mixture was stirred at room
temperature for 4 hours. The sample was cooled in an ice-bath and free based with

15  solid NaOH. A solid was collected by filtration. This solid was air dried for 2.5 days.
The sample was adsorbed onto silica gel (2.0 g) and purified by column
chromatography (Biotage 40 M, eluent 10%, 50%, 60% EtOAc in hexanes). The
desired fractions were rotary evaporated to a solid which was dried at room temperature
in vacuo for 18 hours to yield 0.56 g of compound 5 (54%).



NN/ ~NH ,N A mxture of conpound 62 (prepared
according to Bl1.b-2) (0.0003 nol) in DVF, p.a. (5 m)
woR®381230T ed and NaH (60% (0.0003 nol) was adPEUEP2V0€051455
N2, then the m xture WO 2005/ 012307 PCT/ EP2004/ 051455
-70 was stirred for 30 mnutes at roomtenperature and
a mxture of 3-brono-1-propene (0.0003 nol) in DWVF,
p.a (1 mM) was added dropw se. _él@e reaction m xture
was stirred for 2 hours at roomtenperature, then the
. m xture was poured out into ice-water and extracted 3
t i mese Pygpprgtion-picompoutkkd or gani ¢ | ayer
(MSH), filtered off and 5 the sol
evaporated. The residue was stigred

Wi a

smal | amount of CH3CN and the r\ 0 ﬁate

was filtered off, then dried. The filtralj N A\
evaporated and the residue was purified ply\ gm N

chromat ogr aphy over silica gel (eluent:"™ N

CH2C12/ (CH3OHNH3) 98/2). The prl/czjé fractions were

coll ected and the solvent was ‘évaporated. The residue
was lgteymediat¢ |G eaeraradrar@Ediaso Ahen0©0nes mebw as istigedlio HC1 6N (10
Pr eGhIhiPdcRdERSd gllolrﬁﬁ hi6 o fidmpshudr A §8lutiofl & sdatinfy 6ife @.0010
of conTgound 6? (20 % EA@P 158- 62C)_Exa.n‘Erl e B7 |

Pr e A" At BT THbMEATHE SPBViEe andARe ToRCHQUNRIX N agstisred for 1
mi xthooe Thé pecippae mds Alkéed pif epaheativiic Eed diitgCHEOBindwith DIPE

o o P I PRI A R, o
r ooré+: & 0 e resuti (y precipitate was

filtered off and’dried, yi el di npound, 279

g0
Exanpl e B8 Preparation of conpouz a g_? 2 N\
FNNHC N- Nconpound 322 1IN C= TENNBL\D\I

H )/

Intermediate 46 NH, (prepared according to A7.a) (0.00022 mol)

was suspended in HOAc (5 ml). HCI, 6N (1.1 ml; 30 equiv.) was added and the

mixture was cooled to 0°C. A solution of NaNO; (0.000275 mol; 1.25 equiv.) in HO

(0.5 ml) was added slowly, dropwise. The reaction mixture was stirred for 1 hour at
10 0°C, then for 1 hour at room temperature. The mixture was evaporated. The residue

was triturated under water and some 2-propanone, filtered, washed with water on the

funnel, then dried. Yield : 0.060 g of compound 46 (64%).

d-2). Preparation of compound 7 NI/NI\N
N N)\

Br
HzN X N
N

6N HCI (0.144 mol) was added to a solution of intermediate 47 Br
15 (prepared according to A7) (0.0048 mol) in acetic acid (24 ml) and the resulting thick



conpound 323 WD 2005/ 012307 PCT/ EP2004/ 051455 -71
Conpound 295 (prepared according to B5.b) was taken up
WO pa0s/0(20Tri ni mal anmount of wat er)/ CH3OH KOAc. PATIER2004/051455

m xture was extracted wth CH2Cl2. The organic |ayer

was separat ed, washed with 80% NaHCO3/ H20, dri ed

(MgSHM), filtered and the solvent was evaporated to
give free base residue A*. A nmgture of A* (0.000388
nol) 5 and pol y(oxymst hyl ene) (0.2 g) in methanol (50

m d 50C f th Pd/ C

Tobs RS Y SORIRY T 0, eRR o R B MO Db honl i b was
sol tavay addeeidrapwisel PELfH@y throdgh. theﬁ:idde‘ronuqs)dnalaeetmfacidztm #) and

eq Iu iye €04E) werk Q&deﬁatA%laﬁﬁ%htrX\@&tlE 3 il S\Ias o8 L éiad t;ﬁer complete

sol vent. was eva ue was SSO
CH2 @g4ttipn pith FrN)ﬂlQ’Qnao IiNiepn g reagfiommixiug 3agstirsad fomt belir at 0°C and
a2 @3 ssakdibiemghiadHeaitsh exﬁdu@en ﬂi’e'r&@lt&!@&%)we?@ﬁltérﬁ?off and

R T WA A Sy

c oI vethtid agath. (The codk vaditt (Hidsalowep disadleet in DMFE aedh tHigrated
was I\tfﬂthlioﬂtﬁ)g (1 Wz{s am ﬁ%%ﬂ':e t@gohgtrb% (i-féél a%%dﬁied and the

fracti ons wer ?cte

conpShiae 3&‘-‘@11’(‘&%66"35 ijterod ?ﬁe‘@fﬂ wishedl @ith ERQumnil driedfvacuum). Yield:

10. 06b7g adfcofpaald 7a00pEmpt 23221339 % . 15 Exanple B9

Pr epRRAbEONoPLs GAIBANIhs!® O SS_Q N N H N-= 1 ON

ture of CcO puunu 74 (prep
.b 1) (0.00016 nmol) and NaOH ing

nmol) in dioxane, p.a. (3.5 mM) and L} 8

was stirred for 24 hours at room tNérerrz?E)/ure
sol vent was evaporated, then the regj Was

in H2O and the m xture was neutralised wwth HJ (1N,

0.5 m). The resulting 20 precipitate was fllteredooff

and 1 H@d0.08¢28 | repl) wagergedytogs sobuiop ofimtermedig2@8% m p.

> Table 1 |lists the conmpounds that were

prepa accoE}dl ng to one of the above Exanples. 25

Tabl e Iy Qr HZNNyHZNNyNN~N~INN/I
~\ N~ N
0 (prepared according to A2a.b) (0.00027 mol) in acetic

acid (2.7 ml), then a mixture of NaNO, (0.0003 mol) in H,O (0.30 ml) was added
dropwise and the reaction mixture was stirred overnight at room temperature. The

15 solvent was evaporated and the residue was purified by Biotage column
chromatography (eluent gradient: CH,Cl,/CH3OH 100/0 to 95/5). The product
fractions were collected and the solvent was evaporated. The obtained residue was
suspended in DIPE, filtered off, washed and dried (vacuum). Yield: 0.0020 gof
compound 298 (m.p.: 232°C).

20  Example B3
Preparation of compound 8 //N

N£ Ny NH
ST
N Z

A mixture of compound 7 (prepared according to B2.d-2) (0.00052 mol), Pd,(dba);

(0.025 g), 1,1'-bis(diphenylphosphino)ferrocene (0.033 g) and Zn + Zn (CN), 0.012 ¢
+0.105 g) in DMA (10 ml) was reacted according to the following procedure. The




Co. No. 38; Ex. B2c; Co. No. 39; Ex. B2c; WO

2005/ 012307 PCT/ EP2004/ 051455 -72- NOI NH, _ -1r
woRMsA1A0T 1 S2N I j] N~ 1 N | Co. No. 40; Ex. B2DEPI004/051455

No. 41; Ex. B2c; ~yNN? | OHRN NONN\ /NI 7 NIN

IR

~ N/ N Co. No. 5, Ex. B2b; Co. No. 4; Ex. B2a; WAD
~ NNNHIB Co. No. 7, Ex. B2d-2; mp. 212C O-,

ONN NHZ/ V' \ FN HNWNO-~H, iCQNN\ Co. No. 37;
Ex. B2c; mp. 286C, Co. No. 9; Ex. B4a m. 214C, H N
I O NNYNHNNI NN  NH N Co. ; Ex. B3; mp

228 ESRCHR MEJHUTe F(§s reagted | BAoicERYRve gggé@mmq atNSQRE thpn\];he mixture

\ \ s filBred ov&ﬁdldahke(ﬁﬁd witkhed aﬁaro@hly WBitebME. Th®sol¥de fas

10

15

20

: el'\&oro’a’ted%d the f2gidtl Was stlrreé) i’ CH3CN. The resulting precipitate was filtered

off and dried. This fraction was purified over silica gel (eluent: CH,Cl,/CH;0H 98/2).
The product fractions were collected and the solvent was evaporated. The residue was
stirred in DIPE/CH3CN (1/1), then the resulting precipitate was filtered off and dried.
Yield: 0.127 g of compound 8 (73 %, m.p.: 228-230 °C).

Example B4
a). Preparation of compound 9 N—';N
N._/
\
L N~

A mixture of compound 7 (prepared according to B2.d-2) (0.0013 mol), ethyl 2-
propenoic acid ester (0.025 mol), Pd(OAc), (0.0002 mol) and 1,3-
bis(diphenylphosphino)propane (0.0004 mol) in Et;N (3 ml) and THF (100 ml) was
stirred for 16 hours in autoclave at 125°C, the solvent was evaporated and the residue
was stirred in boiling CH3CN. The precipitate was filtered off and dried. Yield: 0.374
g of compound 9 (71%, m.p.: 214-218.1°C).

b). Preparation of compound 10

ey

A mixture of compound 9 (prepared according to B4.2) (0.001 mol) and NaOH (IN)
(0.015 mol) in THF, p.a. (35 ml) was stirred for 20 hours at room temperature, then the
reaction mixture was stirred for 4 hours at 60°C and the solution was stirred overnight
at room temperature. The organic solvent (THF) was evaporated, the aqueous
concentrate was diluted with H,O (20 ml) and neutralised with HCI (15 ml, IN). The
mixture wag stirred for a few hours and the resulting precipitate was filtered off. This
fraction was taken up in HO/DMSO and NaOH (10 ml, 1N) was added, then the
mixture was warmed until complete dissolution, filtered over a pleated paper filter and
cooled. The residue was washed 5 times with EtOAc and the aqueous layer was
neutralised with HCI (10 ml, IN). The mixture was stirred overnight , then the



FI \ :6"- NIIZHNN-~N- NN QNNF Co. No. 1;
Ex. Bla-1; mp. 177C, Co. No. 13; Ex. Bla-2; W

wQe®SHB2B07 PCT/ EP2004/ 051455 -73 x HN \ | RCT/®P20D4/051455
I,, NIIkINF N=NF Co. No. 14; Ex. B 1 a-2; Co. No.

15; Ex. B la-2; mp. >260C, cl HN bcl Inmb! Nill N

N~"NIl 1.0 N/ YI\ N/ F NNF Co. No. 16; Ex. Bla-2;
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Example B5
a) Preparation of compound 12

\>/NH

&Q Oy
. ! 7/”“ |
A mixture of (compound 11 and prepared according to B1.b-2)
5 (0.00019 mol) in HC1 12N (2 ml) and ethanol (3 ml) was stirred for 2 hours at 90°C,
then the reaction mixture was cooled and the solvent was evaporated. The residue was

crystallised from CH30H, the resulting precipitate was filtered off and dried. Yield:
0.027 g of compound 12 (m.p.: 224°C).

b). Preparation of compound 305 /\/O\Q
~0

Compound 302 (prepared according to B1.b-2) (0.0002 mol) was added to 2-
10 methoxyethanol (3 ml) and heated until complete dissolution, then HCI/2-propanol

(few drops) was added to the solution and the reaction mixture was stirred for 2 hours
at 80°C. After stirring overnight at room temperature, H,O was added with a few drops
of IM NaOH. The resulting precipitate was filtered off, washed and dried (vacuum),
yielding compound 305 (m.p.: 157°C).

15 Example B6
Preparation of compound 69 HO /J/

NN
L] Nm
T

A mixture of compound 62 (prepared according to B1.b-2) (0.0003 mol) in DMF, p.a.
(5 ml) was stirred and NaH (60%) (0.0003 mol) was added under N,, then the mixture

N\/
A
0 0



Co. No. 22; Ex. Bla-2; Co. No. 21; Ex. Bla-2; mp.

174C;, P- HNO FINN-1 N [l NN 1 /N N N/ N1
WOo-20068/012807 23; EX. Bla-2; mp. 167C, Co. No. ZECT/ER2004/051455

Bl a-1; WO 2005/ 012307 PCT/ EP2004/ 051455 -74 NH-.C? O

F- &N \ NIf ON\ N N NNCo. No. 6; Ex. B2c;

np. 228C, Co. No. 29; Ex. Bla-iBlb-1; np. >260C,

.0.5C211402 F -Q\ ~N/ \ OH I N ON N N NzNH Co.

No. 30; Ex. Bla-1; mp. >260C, Co. No. 2; Ex. Blb-1; m

p. 220C, OHF n 1\ / N "NNO NN\~-NHN// )_NH

N i Nvagstiged fong0 minptes pf roop tgmpgraups. apd aggxtugg,of Jeromior k-propene

Ex. (BloboRmol i DEESEa (LEB)Gyas; aldddiopwibe. \TheMetioh mit¥iteNas stirred

NH flélr ﬁ%urs at room temperature, then the mixture was poured out into ice-water and
extracted 3 times with CH,Cl,. The organic layer was dried (MgSO,), filtered off and

5  thesolvent was evaporated. The residue was stirred in DIPE with a small amount of
CH;CN and the resulting precipitate was filtered off, then dried. The filtrate was
evaporated and the residue was purified by column chromatography over silica gel
(eluent: CH,Cly/(CH30H/NH3) 98/2). The product fractions were collected and the
solvent was evaporated. The residue was crystallised from CH3O0H, then the resulting

10 precipitate was filtered off and dried. Yield: 0.067 g of compound 69 (50 %,

m.p.: 158-162°C)
/N N\ NH
N =

A mixture of compound 270 (prepared according to B1.b-1) (0.00015 mol) in

2-propanol/HCI (6M) (1 ml) and dioxane/HC] (4M) (3 ml) was stirred for 20 hours at
15  room temperature, then the resulting precipitate was filtered off and dried, yielding

Example B7
Preparation of compound 279

compound 279.

Example B8
Preparation of compound 322 and 323

compound 322

{ N
1 ' /

=N

Z=Z

compound 323



Co. No. 26; Ex. Bl b-3; np. 232C Co. No. 12; Ex. BS5;

np. 222C .HCQ N~ NH -Lam-~~N N Jv Ili NNNH ,NN
W@2005MiR3084; Ex. B2c; mp: 190C Co. No. 25; EXPCBER2024/051455
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N -N Co. No. 27; Ex. Bl b-4; mp. 150C Co. No. 28; Ex.

Blb-5; mp. 142C | | HI "NH, | ~~S"r-NFJ, N ZN~ NN

HNNF NNNCo. No. 35; Ex. Blb-4;, mp. 220C Co.

No. 36; Ex. B2c; mp. 222C WO 2005/ 012307

PCT/ EP2004/ 051455 -75- 0-0\ 2NH/ INNN/z NH N VN

Br Ciempgond 2% (peparefaerording toNg.b)4s taken uinto & mmrpal amount of

2 14C5vatér /@H&%ﬁ/KDAc Nl“l{\i@\%u!\tlﬂe s BiArderd Wi G13 CIP@ he%r(%’anfo layer
N/ \WEN semﬁtt% Waq;@emmflth S%X%_N géBQg/Hz(R: c%gd ](Ngg:zO@zfﬂtq&d and the
Bl b-sdlvemavims eRdpbtatddao gN@ freb BasekrxsiduBl A0k, 4 mintyre 02AZ2 ®.600388 mol)
5 and poly(oxymethylene) (0.2 g) in methanol (50 ml) was hydrogenated at 50°C for 16
hours with Pd/C 10% (0.1 g) as a catalyst in the presence of thiophene solution, 4% in
DIPE (0.1 ml). After uptake of H; (2 equivalents), the catalyst was filtered off and the
solvent was evaporated. The residue was dissolved in CH,Cl, (100 ml) and washed
with an 80 % saturated Na,COj3 solution (aqueous), then dried (MgSOy) and the crude
10 product was purified by flash chromatography on Redisep cartridge. The product
fractions were collected and the solvent was evaporated. The residue was triturated
under CHsCN/DIPE and the desired fractions were collected. Yield:; Fraction 1: final
compound 323 (m.p.: 192-196°C). Yield: Fraction 2: 0.061 g of final compound 322

(39 %).

15  Example B9

Preparation of compound 76 0
HO : N \(

A mixture of compound 74 (prepared according to B1.b-1) (0.00016 mol) and NaOH
(1N, p.a.) (0.0005 mol) in dioxane, p.a. (3.5 ml) and DMSO, p.a. (0.5 ml) was stirred
for 24 hours at room temperature and the solvent was evaporated, then the residue was

stirred in H,O and the mixture was neutralised with HCI (1N, 0.5 ml). The resulting
20  precipitate was filtered off and dried. Yield: 0.013 g of compound 76 (20 %, m.p.: >
260°C).

Table 1 lists the compounds that were prepared according to one of the above
Examples.

25
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C. Analytical data
The mass of the compounds was recorded with LCMS (liquid chromatography mass
spectrometry). Two methods were used which are described below. The data are
5  gathered in Tables 2 and 3 below.
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Method BMO001
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206 | 483 430
207 794 [T Tada
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Co. No. Retention LCM5S tinme [MtH  (m nutes) Mt hod
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240 | 62 538
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243 6.44 559
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Method B1001
The HPLC gradient was supplied by a Waters Alliance HT 2790 system with a
columnheater set at 40°C. Flow from the column was split to a Waters 996 photodiode
5  array (PDA) detector and a Waters-Micromass ZQ mass spectrometer with an
electrospray ionization source operated in positive and negative ionization mode.
Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1.6 ml/minute. Three mobile phases (mobile phase A 95%
25mM ammoniumacetate + 5% acetonitrile; mobile phase B: acetonitrile; mobile phase
10 C: methanol) were employed to run a gradient condition from 100 % A to 50% B and
50% C in 6.5 minutes, to 100 % B in 1 minute, 100% B for 1 minute and reequilibrate
with 100 % A for 1.5 minutes. An injection volume of 10 pL was used.
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10  D. Pharmacological Example

The pharmacological activity of the present compounds was examined using the

following test.

GSK3beta assays were performed at room temperature in a 100 pl reaction volume of
25mM Tris (pH 7.4) containing 10 mM MgCl,.6H,0, 1 mM DTT, 0.1 mg/ml BSA, 5%
glycerol and containing 5.7 ng/pul GSK38, 5 uM biotinylated phosphorylated CREB

15
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of GHERgalaplea(-WlyilCk (VD) Obt@ibednig/the abo¥S ddsabibesl tdst fordhespresent
rangﬁ%&o()g ly pl C50 >8; plC50 ranging between 7 and

pl G50 <7)

8; of
20 Table4
Co. No. pICso pICso
(GSK3beta)| (GSK3alpha)
38 > 8 > 8
39 >8 >8
4 > 8 7-8
7 > 8 > 8
37 > 8 > 8
>3 > 8
8 > 8 > 8
10 > 8 > 8
33 > 8 > 8
3 > 8 > 8
1 > 8 > 8
13 7-8 nd
14 7-8 B > 8
15 | 8 > 8
17 7-8 > 8




pl C50 values (-log 1C50 (M) obtained in the
above-descri bed test for the present conpounds. 20
wdaiwse1280Co. No. pl Cso Pl Cso (GSK3beta) (GSK3edpBRPY004/051455

38 >8 >8 39 >8 >8 4 >87-8 7 >8 >8 37 >8 >8 9 >8

>8 8 >8>8 10 >8 >8 33 >8 >8 3 >8>8 1 >8 >8 13
7-8 nd 14 7-8 >8 15 8 >8 17 7-8 >8 WD 2005/ 012307

PCT/ EP2004/ 051455 -100 Co. No.jppl Cso PI Cso

(GSK3bet a) (GSK3al pha) 18 7-8 7-8 19 7-8 >8 20 7-8

658 58 29 el BMCug La IS og| 31 >8 38 11 >8
>8 12 >8 7-8 (GSK3beta) | (GSK3alpha)
18 7-8 7-8
19 7-8 > 8
20 7-8 > 8
32 > 8 >8
21 > 8 > 8
22 > 8 > 8
23 >8 >8
24 > 8 > 8
6 > 8 > 8
29 7-8 >8
30 > § > 8
2 > 8 > 8
31 >8 > 8
11 > 8 > 8
12 > 8 7-8
34 > 8 >8
25 7-8 > 8
27 > 8 > 8
28 > 8 > 8
35 >8 >3
36 > 8 > 8
42 > 8 > 8
43 > 8 > 8
51 > 8 >8
52 > 8 > 8
53 >8 > 8
54 >8 > 8
55 >8 >8
56 >3 > 8
44 > 8 > 8
45 >8 > 8
57 >8 > 8
58 > 8§ >8
59 > 8 > 8




34 >8 >8 25 7-8 >8 27 >8 >8 28 >8 >8 35 >8 >8 36
>8 >8 42 >8 >8 43 >8 »>8 51 >8 >8 52 >8 >8 53 >8
WO 300561238 >8 55 >8 >8 56 >8 >8 44 >8 >8 A4PCT/BP2684/051455

57 >8 >8 58 >8 >8 59 >8 >8 WD 2005/ 012307

PCT/ EP2004/ 051455 -101 Co. No. plC50 PICso

(GSK3beta) (GSK3al pha) 60 >8 >8 61 >8 >8 62 >8 >8

63 >8 >8 64 >8 >8 66 7-8 7-8 19047 >8 >8 68 7 7-8 69
>88 707 7-8 71 7-8 >8 72 7-8 >8 73 >8 >8 74 8

> 8 75 7-8 60.%0. ! B?C;B piCso
(GSK3beta)| (GSK3alpha)

60 > § > 8
61 >8 >8
62 > 8 >8
63 > 8 > 8
64 > 8 >8
66 7-8 7-8
47 > 8 > 8
68 7 7-8
69 >8 8
70 7 7-8
71 7-8 > 8
72 7-8 > 8
73 > 8 > 8
74 8 > 8
75 7-8 > 8
77 >8 > 8
78 7-8 7-8
79 7-8 7-8
80 > 8 > 8
81 > 8 > 8
82 7-8 > 8
83 7-8 7-8
84 > 8 >8
85 7-8 >8
86 >8 > 8
87 7-8 > 8
88 > 8 > 8
89 > 8 > 8
90 > 8 > 8
91 > 8 > 8
94 > 8 > 8
95 > 8 > 8
96 7-8 7-8

97 >8 >8




78 7-8 7-8 79 7-8 7-8 80 >8 >8 81 >8 8 82 7-8 > 8
83 7-8 7-8 84 >8 >8 85 7-8 > 8 86 >8 >8 87 7-8 > 8
w@05812387 89 >8 >8 90 >8 >8 91 >8 >8 94 >8PCBEPHB4/051455

>8 >8 96 7-8 7-8 97 >8 >8 WD 2005/ 012307

PCT/ EP2004/ 051455 -102 Co. No. plC50 PIC50

(GSK3beta) (GSK3al ha) 98 >8 >8 99 >8 >8 100 >8 >8

101 >8 >8 102 >8 >8 103 <9 >§02104 >8 >8 107 >8 >8

108 >8 >8 109 >8 >8 110 >8 > 111 >8 >8 112 >8

_>8 113 >§—>8—121+—7+8 79 122 >8>8 123 >8 >8
' Co. No. pICso pICsy
(GSK3beta)| (GSK3alpha)
98 > 8 >8
99 > 8 > 8
100 > 8 > 8
101 > 8 >8
102 > 8 > 8
103 <9 > 8
104 > 8 >8
107 > 8 >8
108 > 8 > 8
109 > 8 >8
110 > 8 > 8
111 > 8 > 8
112 > 8 > 8
113 > 8 > 8
121 7-8 7-8
122 > 8 > 8
123 >8 > 8
124 > 8 >8
125 > 8 > 8
126 > 8 > 8
127 >8 > 8
131 7-8 7-8
132 >8 > 8
133 >8 >8
134 >8 > 8
135 > 8 > 8
136 > 8 > 8
137 > 8 >8
138 >8 > 8
139 >8 > 8
140 > 8 > 8
141 7-8 7-8
142 > 38 > 8
143 >8 >8




124 >8 >8 125 >8 >8 126 >8 >8 127 >8 >8 131 7-8
7-8 132 >8 >8 133 >8 >8 134 >8 >8 135 >8 >8 136
wWOo-20058123087 >8 >8 138 >8 >8 139 >8 >8 140 >BCT/BP2004¥051455

7-8 7-8 142 >8 >8 143 >8 >8 WD 2005/ 012307

PCT/ EP2004/ 051455 -103 Co. No. plC50 pl C50

(GSK3bet a) (GSK3al pha) 144 >8 >8 145 >8 >8 146 >8

>8 147 >8 >8 148 >8 >8 149 é § >8 150 >8 >8 151

>8 >8 152 >8 >8 153 >8 >8 1 2 7-8 7-8 155 7-8 >8

156 >8 >8 i5=_—>B—>8 158 >8>8 160]l 7-8 7-8 167
>8 >8 168|d9-Me.| pICs pICso
(GSK3beta) | (GSK3alpha)

144 > 8 >8
145 > 8 > 8
146 > 8 > 8
147 > 8 >3
148 > 8 > 8
149 7-8 >8
150 > 8 > 8
151 > 8 >8
152 > 8 > 8
153 > 8 >8
154 7-8 7-8
155 7-8 > 8
156 > 8 > 8
157 > 8 >8
158 > 8 > 8
160 7-8 7-8
167 > 8 > §
168 > 8 >8
169 > 8 > 8
171 > & > 8
172 > 8 >8
173 > 8 > 8
174 > 8 > 8
175 >8 >8
176 7-8 7-8
177 7 7-8
180 7-8 7-8
185 > 8 >§
186 7-8 > 8
188 >8 > 8
189 > 8 > 8
190 8 > 8
191 > 8 > 8
192 >8 > 8




169 >8 >8 171 >8 >8 172 >8 >8 173 >8 >8 174 >8 >8

175 >8 >8 176 7-8 7-8 177 7 7-8 180 7-8 7-8 185 >8
wo-200508307-8 >8 188 >8 >8 189 >8 >8 190 8 >BCT/EPWOHE1455
192 >8 >8 WO 2005/ 012307 PCT/ EP2004/ 051455 -104

>8
Co.
7-8
201
>8
212
218

No. plCso pl Cso
194 7-8 > 8 195
>8 >8 202 >8 >8 203 7-8

(GSK3bet a) (GSK3al pha) 193 7-8
7-8 > 8 197 >8 >8 200 7-8 > 8
205 > 8 > 8 206 >8

>
207 >8 >8 208 >8> 8 ‘28‘3'7-8 7-8 210 >8 _ >8

> 8 > 24 p 8 >8 16 >8>1S8
>8 >8 | Co. Ne. pICso pICsg
(GSK3beta) | (GSK3alpha)

193 7-8 7-8
194 7-8 >8
195 7-8 > 8
197 >3 >8
200 7-8 >8
201 > 8 > 8
202 > 8 > 8
203 7-8 >8
205 > 8 >§
206 > 8 > 8
207 >8 >8
208 > 8 > 8
209 7-8 7-8
210 > 8 > 8
212 > 8 >8
214 > 8 > 8
216 > 8 > 8
217 >3 >8
218 > 8 >8
219 > 8 > 8
220 > 8 >8
221 >8 > 8
223 > 8 > 8
227 7-8 >8
228 > 8 > 8
229 > 8 > 8
235 7-8 > 8
237 7-8 8

238 > 8 > 8
239 7-8 8

240 7-8 7-8
241 7-8 7-8
243 7-8 7-8
246 > 8 > 8

217 > 8 > 8



219 >8 >8 220 >8 >8 221 >8 >8 223 > 8 > 8 227 7-8

> 8 228 >8 >8 229 >8 >8 235 7-8 >8 237 7-8 8
wWQ3B5e83B 239 7-8 8 240 7-8 7-8 241 ~7-8 TPGI/ERWB4/051455

7-8 7-8 246 >8 >8 WD 2005/ 012307 PCT/ EP2004/ 051455

-105 Co. No. plCso plCso (GSK3beta) (GSK3al pha) 247

7-8 >8 248 >8 >8 249 >8 >8 254 >8 >8 255 >8 >8

256 >8 >8 257 >8 >8 258 >8 >_§05259 >8 >8 260 >8 >8

261 >8 >8 262 >8 >8 264 >8 >8 265 >8 >8 266 >8 >8

267 >8 >8 268—>87>8—269 p8 >8__270 =8 >8 271 >8 >8
Co. No. pICso pICso
(GSK3beta)| (GSK3alpha)
247 7-8 >8
248 > 8 > 8
249 > 8 > 8
254 > 8 >3
255 > 8 > 8
256 > 8 > 8
257 > 8 > 8
258 > 8 >8
259 > 8 > 8
260 >8 > 8
261 > 8 >3
262 > 8 >8
264 > 8 >8
265 >8 > 8
266 > 8 > 8
267 >8 > 8
268 > 8 > 8
269 >8 >8
270 > 8 > 8
271 > 8 > 8
272 > 8 > 8
273 > 8 > 8
274 > 8 > 8
275 >8 > 8
276 > 8 > 8
277 > 8 > 8
278 > 8 >8
279 7-8 7-8
285 > 8 > 8
286 > 8 > 8
287 > 8 > 8
289 > 8 > 8
290 > 8 nd
291 7-8 > 8




272 >8 >8 273 >8 >8 274 >8 >8 275 >8 >8 276 >8 >8

277 >8 >8 278 >8 >8 279 7-8 7-8 285 >8 >8 286 >8
wWOo-2005A83807>8 >8 289 >8 >8 290 > 8 nd 291 7-8 PGI/¥¥2004/051455

2005/ 012307 PCT/ EP2004/ 051455 -106 Co. No. pl GCso

pl C50 (GSK3beta) (GSK3al pha) 293 <7 >8 294 >8 >8

295 8 >8 296 7-8 7-8 297 7-8 7-8 298 >8 >8 301 7-8

>8 302 7-8 >8 303 7-8 >8 308(858 >8 305 7-8 >8 306

>8 >8 307 >8 >8 308 >8 >8 309 - >8 >8 310 ~- >8 >8

Sél >8 >8 WSIngld >8 I>3 C50514 7-8 7-8 315 >8
(GSK3beta)| (GSK3alpha)
293 <7 >8
294 > 8 >8
295 8 > 8
296 7-8 7-8
297 7-8 7-8
298 > 8 >8
301 7-8 >8
302 7-8 >8
303 7-8 > 8
304 > 8 >8
305 7-8 > 8
306 > 8 > 8
307 > 8 > 8
308 > 8 > 8
309 > 8 > 8
310 > 8 > 8
311 > 8 > 8
312 7-8 > 8
313 > 8 > 8
314 7-8 7-8
315 >8 > 8
316 > 8 > 8
317 > 8 > 8
318 7-8 7-8
319 7-8 7-8
320 7-8 7-8
321 7-8 7-8
325 7-8 > 8
326 7-8 7-8
327 > 8 > 8
328 > 8 > 8
329 > 8 > 8
330 _>8 > 8
331 7-8 7-8




316 >8 >8 317 >8 >8 318 7-8
7-8 7-8 321 7-8 7-8 325 7-8
woe-0058280> 8 >8 329 >8 >8 330
2005/ 012307 PCT/ EP2004/ 051455
pl Cso (GSK3beta) (GSK3al ha)
334 >8 >8 335 7-87-8 336 >8 >8 337 >8 > 8
338 >8 >8 nd= not determ ned W 2005/ 012307
PCT/ EP2004/ 051455 -108- Cainms 1. A conpound of

7-8 319 7-8 7-8 320

>8 326 7-8 7-8 327 >8

>8 >8 331 7-8 WCBERNY004/051455
-107 Co. No. plGCso

332 >8 >8 333 >8 >8

fornmula R3 X N4 NT G NN a N-oxide, a
phar maceut i -II‘{P- accBH?S&bl e adBFQioon <>aI t, a
quat er nary |am ne a(GSK3beh) 5t @K3alpemi ¢al ly i someric
form t hereqf, efein é\l ng AreQ esents phenyl,
pyridyl, p) H??'.?*. ey ,uyH daz+-Ayr—or—pyrazinyl; Rl
represents hyiﬁ309=n aByl ;| fornyB; Cl]6al kyl carbonyl ;
Cl. 6al kyl ; CJJMGa kyl>o$<ycarbony£8 Cl - 6al kyl
substi t ut edq—wrth—fFormyt—Ct oarr&g carpbonyl ,

335 18

336 > 8 > 8

337 > 8 >8

338 > 8 >8

nd= not determined



C1- 6al kyl oxycar bonyl , C1-6al kyl carbonyl oxy; or

Cl. 6al kyl oxyCl. 6al kyl carbonyl 10 optionally
waasviasoat ed with Cl_6al kyl oxycar bonyl ; X r epr BGERPR0H051455
direct bond; -(CH2)3,3- or -(CH2)n4-Xla Xl b-; with n3
representing an integer with value 1, 2, 3 or 4; wth
n4 representing an integer with value 1 or 2; wth
Xla representing 0, C(=0O or N@ig and 15 with Xlb
representing a direct bond or 2al kyl; R2 represents
C3_7cycl oal kyl ; phenyl; a 4, 5, 6- or 7-nenbered
monddgiglsi ¢ heterocycle containing at |east one

het qtgqtog,?bmlce%lﬁgﬂgfromo S or N, benzoxazolyl or a
r adi cal fornmula (a-1) , 20 wherei nRﬁB C represents
a bival ent radical of f rrula - -CH2- (b-1);

CH20H2CH2CH2 (b 2 (C12)n- (b-3);
- X1- CH2- (CHR2) . eg n-CH:CH- (b-5);
- CH=N- X1- (b- 6) vvlth repr en O or NR5; n

representing an integer R\ﬁth val ue 0, 1(1)2 or 3; n'

; le r %ﬁg n1t§ila,n g{h%{r]rbe{cgliucgl\?% eﬁtlé}gésl g& on saﬂ Fa (iluateggl [hg '

Substeirtoghaicallytispragric fb@a@preefaefhwmst i t uent sel ect ed
fromy3ad RpreMH ey, ﬂ(ﬁfﬂ'plyﬂfmdﬂﬁtl'@ﬁ@hilﬂyl%ﬂpﬁﬁilﬁﬂt ed

W t h at Ieasi1 ne su tltu sel ec edf n%lydroxy
cyar TeRIEIeBS Ryroses] anyk fREAY ’x‘é‘ sakAcasey gt

PCT/ ER3Q44y1661450nyl; COQIkG substitipd exth Odrmahl Gyhlxlgarbonyl,
Cl- 4al ky

o S PR @ RGO o
L0s( O)OPUC.LIla SWUWI"—NFW]WS?E@“W xp@rooesl 6al kenyl or
C2_6Galdpysaylts a @dehberd L(ORR)-Yor SUBELI-Kutxd-;wi t h at

| east one substit uent sel ect from r. y
car boxyl, Cil-4al kyl d N %pr%ffgt%‘ al%”f‘te élf%l%&%éiuecl 3P or 4;

Cl- 4al kyI oxycar bony‘ﬂth r@remeiekwgc@rlb@avlmwaluqm%
SO e s

- n po al on

Wubstituted with atW1¥}Eg tre%ﬁgémérl%s Tefﬁtg’ﬂfl Oég @Xliyed

fr ornzhypimm Cs©)yhatkyl, paetytpad, 5, €br Zahdmythenodymonocyclic heterocycle

Cl 4a| k 191)( gil-l é&l()%?l‘l&é%a ﬁl:lskﬁ?fleg¥IJOﬁla(5 boo&yl‘ll bCI&%O&(%ZOIYI ora

Cl- 4alcf2 car car bonyl oxy,

- C( =OyracK formgla.- NR5 C( =0 - NR6R7 -S(=0) 111-R8
or- NR5- S(=O) nl - R8; Cl1- y optionally
substituted with at |epst one substi tuent selected
from hydroxy, cyano, c 0 4a| kyI oxy,

Cl- 4al kyl car bonyl, C1-4al kyl oxycar bony
2l kyl car bonyl oxy, NRgIRTein —%(C_@prNR@tp{? b1valent radical of formula

- NR5- C(=0) - NR6R7, - S( =QHLIJHRSHST - NR - S(=@)Df - R

—CH,-CH,-CH,-CH;- (b-2);
-X1-CHa-CHy-(CHa)n- (b-3);
-X;-CHa-(CHp)u-Xi1- (b-4);
25 -X;-(CHz),-CH=CH- (b-5);
-CH=N-X;- (b-6);

with X, representing O or NR’:
n representing an integer with value 0, 1, 2 or 3;
n’ representing an integer with value 0 or 1;
30 wherein said R? substituent, where possible, may optionally be substituted with at
least one substituent selected from halo; hydroxy; Cj.¢alkyl optionally substituted
with at least one substituent selected from hydroxy, cyano, carboxyl, Cj.4alkyloxy,



pol yhal oCl1- 6al kyl oxy optionally substituted with at

| east one substituent selected 15 from hydroxy, cyano,
w@2a00boxsh7 Cl- 4al kyl oxy, Cl-4al kyl oxyCl- 4al ky| BXEEP2004/051455

Cl- 4al kyl car bonyl, Ci1-4al kyl oxycar bonyl, Cl1-

4al kyl car bonyl oxy, NR6R7, -C(=0) -NR6R7,

-NR5- C(=0) - NR6R7, -S(=0),,,-R or -NR -S(=0,,,

Cl- 6al kyl t hi o; pol yhal oCl- 6al kylloghl 0;

Cl- 6al kyl oxycar bonyl ; Cl- 6al kyl'car bonyl oxy;

Cl1_6al kyl car bonyl ol yhal oGi - 6al kyl car bonyl ; cyan

car bo><(§/lly4a N%F@Xialﬁ g’@( %‘{DFWF@? onyN),é‘s 2 @%Rﬁeﬁ% Cr 431ky]"

- NRS- GarldhyIBhy, NlﬁR"Q)JGi))WRGRNNRS&( O) NRRE -5 (=0 R or
0X r
ary CORRP R ekl &y B Aol sppauge it o
monoc yledst cnerwbmtmtyseleeted cﬁmrahl}rﬁrw eitand gabox gn€r.qalkyloxy,

fset er CL% gylcéﬁb@@t({fqa&glem&bo%loé, Mn@[&%b%ﬂ 19 ?}51@{6127

S ubet L OB N OSNHERS S (e s R 1 <r e polyhalo-

from RS;ealeyl optlbﬁﬂfy’z)sml%ﬂ?@ed\ﬁltﬁhtné’asf\brﬁ sabstiniehisel®dted from hydroxy,

AR G Ayttt
r epr edanlkpgx yrar ; CGialilca OR6
N QNR@ttél@ K®FR7, m—Bz JRERF eRRNE )L, cméﬂmw optlonally

Cl- 6al k 0 lonaII ituted wth at |east
Supot i gi oo o1 GRP AR SElECeg ol Y R p o, carboxyl
Cl_4al®yblayipxy, Cladkyléybowi, -C; Gk dalxksdrioony], C; salkylcarbonyloxy,

Acfz}\l i;: calﬁogl oxNRGl{jl%?R#%da RS RIQIQ)BIbgl% NR*-5(=0)ur-R’

- NR5- v optipnalfy $ybpti Wh at least one substituent selected

£5NR5- Sffonﬁ)wdk&xyRBmo %r&aylkemallkmxy@ rRayloxpe | salleRsk,
op tio

Subst [GeR LB éae‘?ﬂgﬂwaw}xél AR e N
C1- 4al Eﬁ@XNR R'CN df(k@l)@ﬁif BOHW‘O)m-R or -NR’ S(—-O)nl-R

Cl- 4al 659 WG, lb W& &iﬁ) Y a%panyloxy
WN)R'ZOE)%/(GO 307 X 'PBFE gé él B;Iano carbox 1

20NR5- $I(-O)NTIR6H5’\’$&IR5 (p(aoymﬁa lNﬁa’uo@d)) Rht-$ @00l IRF; -NR -S(=0)a;-R%;
substi Etﬁd\?o%ﬁ gt 1Ax?a§1&hﬁ85?r§1‘d%§5wl,l%§9$: bfa%lﬁ CLAE: alkyloxy; a

from

C1- 4a| 9mbge<§,@pwy@;@yheter@yc]¢§pmﬂnmab &a}ypne heteroatom
Cl1- 4a|sl§])é&t@d(i§f6ﬁ@w|N arfdlsahied- M-ﬁ@mb&@&h@xaoyclm&z@dé

ﬁl:(R' O)§ém aﬁ g%%%u Cgedé%{ WR?%Q%Q]S B\ﬂfsgﬁﬁ s&leg%\qg from R9 or

substi tyf £dy Wik gne ubstituent selected from
Jydroxy, 2 cyano,” carboxy I Cl 4al kyl oxy, C1

al kyl car bonyl Cl-, 4al -carbonyl, . )

C1- 4al kyl car bonyl ok’i}a}‘ ting g} npgerpgh ey 0, 1, 2, 3 or 4;
- NR5- C( =0) - NR6bR7b wumsm@)egehﬂag@ DR DRSAiG{cER)d] - Rsa;

pol yhal oC1. 6al kyl o t u 5 t

| east one substit u)e%ll1 hog gﬁ?énd}{g%) Eﬁ% éﬁ%xycwgl@ %oNﬁ of

car boxyl, Cl1-4al kyINrQ{FO) Cualalskyl oxyd . 4al kyl oxy,

1g1- 4¢l; p&k&afsm%yhydr&ly ¢ald *ﬂegll @gfw&anpmyﬂnuted with at least one
Cl. 4al kyl car 0[1 Iy 56 2 &p’fa
G =0 SNB R o iy HAI5R) (i NRSK Loy Shasallyloxy-
C1- 6alUqyalkyiboy, Opedlysheaita@it, €alddloticabonyl, Cl 4alkylcarbonyloxy,
NR®R", -C(=0)-NR®R"®, -NR>-C(=0)-NR®R™, -$(=0),;-R* or
—NRS—S(=O)H1—R8a; Cysalkenyl or Cygalkynyl, each optionally substituted with at
35 least one substituent selected from hydroxy, cyano, carboxyl, C,.salkyloxy,
Ci.salkylcarbonyl, Cy4alkyloxycarbonyl, Cy.salkylcarbonyloxy, NR®R®,



Cl- 6al kyl oxycar bonyl ; C1-6al kyl car bonyl oxy;

Cl- 6al kyl carbonyl ; pol yhal o 15 Ci-6al kyl carbonyl ;
w@yaao123ear boxyl ; aryl oxy; arylthio; aryl car boPgI/EP2004/051455

NR6bR7b;  C(=0) - NR6bR7b; - NR5- C(=0) - NR6bR7b;

-NR5-C(=0)-R5; -S(=0On]-Rsa; -NR-S(=0nl-Rsa

-S-CN; or -NR5-CN, R4 represents hydrogen; hal o;

hydroxy; Cl_4alkyl optionally aqpst ituted with at

| east one substituent selecte rom hydr oxy, cyano,

b I Cl. yl | | b
o o B R R O TSP TRS o NRIS G R

= O)N js\;'@éﬁlocl B Dﬁfﬁcm@)ly NBltllREﬂ:d with(aF @)aict%ni@ﬁ)ﬁtltuerllt selected from
or - - - - en al kyn
ohch QTS RARY SRR G ARVRTE aflly ST IR,

subst i €uekylcabbed t(éldaM(y]gnycatbpdylon salkylcarionyloay, @{:B?yR”
4al l 610 _ 4 & .
F-a onueft Aotk anhonlt sEh ikl oty

4al K ony on
- NR5- (glzﬁej)k}’m 9]]!@1011a )nglbstng@))vﬁP o @bstltuent selected from hydroxy,

or - NRey&a; rbbxyR12: 4amgalbyﬁajlgm13@bmyl IC, Gk ek kydrisosnyl,
gglt ;ggﬁl I&% lggr#bStl' t uf\& X t(?(k_%ﬁ b\ NR3-C(=0)-NR®R”,
pol yhaB&C)n3RT IQSIHI.JRI“S(“ R}mprowh@wcaﬂ@mwoptwnaﬂy substituted with
fé]-l 4ﬁ'%¥éa&4ﬁ1@9ﬁﬁé Q&M sele@éd ety h&)@ RO, carboxyl Ci. 4a1kyloxy
B Lot sk oy s

NR5 GCMGJ)cyIBErbon}&i@Q’QN RERE, z:(_enNRﬁm“ smémicl)mxﬁbwl’

Hesent

or ) ig_cpél IC%R Igac ﬁkg %gg'ﬂalf)gl ?aggﬁtlééent
hydr oééwalk&lymarboeﬂ @a«saﬂ%gw@@howlﬁwa prlkypagboryl; polyhalo-
pcsibgt :(t,Lghmsilcmbrtyllea&@lckrysbmyargbxﬁ  afeKy laJ;ylcarbonyl NR®R";
adamartt ST bgfﬁi ORI o2k TR SRy
35 subdNRS(EOU-RET FS-CN; aadNR/ICNRS- ;  C1- 6al kyl
opt 'm@laﬂey nﬁq%gﬁfdg&wh% Wdrbk R, Laea%pmﬁuy %@%tehtmtat least one

sel ected fromhalq, hydroxy, cyano,

Cldal KyPBRYEN f5d5c Eﬁﬁaﬁ%ﬂ WS o00BIhe: z@wxgér @ﬁﬁzbw/ miliglgarbonyl,
201 Rél /8y ,akNoxXykartchyldal lﬁmylcafbbnﬂlak%yﬂd%yl@ -CeeDKYRORY,
NR6aR7 r .
B R SRR e Ous g_g%‘@s SRR bt

R7a ea(ézhalkmé,ﬁ@ﬁdqmowﬂw wpsteaehvith phleey @W’ subgtituent kgjgoted from
ﬁlt 4al otk rcby@ﬁa/ lcarBbx 3, leaalkﬂbxﬁmﬁmaﬁ&ﬁﬂor{w ltrcqqmaylbﬁycarbonyl

eter 0 cle C I ni e
sel ectied #stwﬁ SR RN "o, O R
d5ndepef dﬁh)ml-Bllz Deﬁﬂ'ﬁjs;&h@),hjld F,(p@éyﬂlaloﬁy gatlgrl; C.4alkyloxy optionally
Cl_éal slﬁg HEREPINY karQ@g X%B%@Ac éfaﬂé?y%x t ot gtk YiHoh

Cl 4al JI or car xycar
C3.7¢c xsxalo alkydthiop GnyAkyl o GHBRMRY rgmelgylsehwloxy,

a ia:@,mhmw&&oml ﬂ@sgylhaloclaa‘l@wﬁyﬁom}u s to; bytfleﬂkamob(y] NtR:R“
a1 cASLOINE B SR ises P&‘ﬁf’%’if N
My dr oxPR’eS(afiby-RE ar%@Nybr- -@pd kyl oxy,

p0| O?rgenf]ﬁ'y@@gen %%A?]W@Menﬁl 4al kyl oxy, NR6CR7c

each’ i ndependent |
; epr mlage@ﬁndeeﬁwpr@ﬁm 5y dresen 8YARg! Cerplialigtbony! optonally

substltuted with C.4alkyloxy or carboxyl; Csalkyloxycarbonyl;

Csicycloalkylcarbonyl; adamantanylcarbonyl; Cy.4alkyloxyCi.qalkyl; Cygalkyl
35 substituted with Cl.4alkyl—NR5—; Ci.¢alkyl optionally substituted with at least one

substituent selected from halo, hydroxy, cyano, carboxyl, C;.salkyloxy, polyhalo-



R8 represents Cl-4al kyl optionally substituted wth
hydr oxy; pol yhal oCl _4al kyl or NR6R7; 15 Rl a
wo esessat s Cl. 4al kyl optionally substituted WETEP2004/051455
hydr oxy; pol yhal od -4al kyl or NR6bR7b; RO represents
hal o; hydroxy; Cl1_6al kyl optionally substituted with
at | east one substituent sel ected from hydroxy,
cyano, carboxyl, Cl_dal kyl oxy, ;G}.4al kyl carbonyl,
Cl1. 4al kyl oxycar bonyl , Cl1-4al kyl car bonyl oxy, NR6R7,
-C(=0 -NR6R , 20 -NRS-C(=O-NR R7, -S(=0,,1-R8 or
-NR - 5(=0) n1-R8; C2-6al kenyl or C2_6al kynyl, each
opt i Or@]hhm 18@%41 8ﬁdagtyeqi4aw&yambaﬁ%b(%msws tue“—J ; with

sel ected f rom r oxy, xyl’, Cl1_4al kyl oxy,
Cl. 4alk/PREFHERS P; Cox %ﬁlﬁﬁﬁi\%@ﬁ% r'N-C(Z0)-Cyaalkyl;
Cl. 4pif iyd RB rebﬂnwi@mydenﬂﬁﬁzﬁ%sem GY YRS, E&Tkyl C 4alkylcarbonyl ora

olona B nﬁéﬁr&ﬁ e e RE SRy corndifing WeR e tifbpagom

Wi t h 28legtad bo S grdVsy hal oCl 6al kyI oxy, Cl 6al kyl t hi o;
pol Wbt@méﬁihkﬂdeﬁ)gﬂcﬁnﬂ refidh k dr@ Vag&rwll.ﬁélkylcarbonyl optionally

((::z:;Llr gg'x%‘(} E!IC‘??\ﬁagn g@éﬁx&ﬁéﬁaflégxyﬁlpé.«éﬁ& chﬁﬁg)agli% Cs.scycloalkyl-

- NRS— @@rb@hleﬁjamaﬁ(aﬁﬂ)a’rﬂerﬁﬂ Ci 4&1&?;"1’0}()8111-4@](9116!?&1@1 subGiNuted with

gikll,_} 9.
d e I 115% al g gqqlk% ﬁoﬁﬁﬁ%b%&%@ Gv%ﬁ of leysb Bl?cp{u%gtﬁﬂent selected
]@)1/ aalt KR balg. Gy dpab aeyRao, éarb@iyl&urmkﬁvlogwgmh@lgﬁwlw {Ghsalkyloxy-

Cl .4a Igmn(ylblﬁg{amﬁm&of@(p{)gﬁgﬁgéc Cl -4al kyl or WOW; nl

r ep ¢ th val 2; aryl

Feproe g & g epbLicpre' b SiPedt chial I Grosiatgaponyt
one R} Lrbmsent.séhualkﬂloeuomlyfsubsmut@iswwahmm)@ip@aﬂxqum salkyl or
G3- 7eywgspal kyl, Cl-6al kyl oxy, cyano, nitro,

| yhal oQ . 6al k | yhal oC 1. 6al k
e N AR S T LT

accor NRFR®p claim 1 wherein X represents a direct

bongzo reeé1 %E@s '}1%1'0 ﬁ’%dro;érgﬁz %M'f'léfl oeu%BIly T}/Ms'tétntea%wth ap leastgne

repres
with ﬁubatléwnb@@mem@ndwdrwe@@no wwtth)daCu@lkyloew Q salkylcarbonyl,

W'eltoreé@% 4§1ﬁﬂ6ﬁ>&eﬂbbh7ie19cp4aﬂt"ylch«l%5n yl ;\mﬁkﬁ igz
P gl et B ol e calote e S5k
nonoc eedh aptiohdtyesnbstipgedwitio atleasnomegubdtitheaasdeceddrom hydroxy,
het er QAR RESE tgq 1&&1&25” Waﬁg%arﬁ\énypb ?all%ﬂ@lgggrloony}ro
bi val &valkﬂﬁﬁféwyl%f/ lﬂ% G=0 )EIRZRCI-ER O)cTSR -S(—O)nrR8 or
-NR3-8(=0),,-R%; polyhaloC,salkyl; C;.¢alkyloxy optionally subshtuted with

25 carboxyl; polyhaloC.salkyloxy; C;.salkylthio; polyhaloCy_galkylthio;

Ci.salkyloxycarbonyl; Cy.salkylcarbonyloxy; Cy.¢alkylcarbonyl; cyano; carboxyl,
NRR’; C(=0)NRR"; -NR’-C(=0)-NRR’; -NR*-C(=0)-R%; -5(=0),;-R",
NR®-8(=0),-R%; -S-CN; or -NR’-CN;
R" and R!! each independently represent hydrogen; C,.¢alkyl; cyano;
30 Ci.¢alkylcarbonyl; Cy.4alkyloxyC,.salkyl; or C;_4alkyl substituted with
C4alkyl-NR’-;
R" represents Cysalkyl or NR'°R;
nl represents an integer with value 1 or 2;
aryl represents phenyl or phenyl substituted with at least one substituent selected from
35 halo, Cj_galkyl, Csscycloalkyl, C1-galkyloxy, cyano, nitro, polyhaloC,.galkyl or
polyhaloC,.salkyloxy.



- CH2- CH2- CH2- CH2- (b-2); 15 -X1-CH2-CH2-(CH2)"- (b-3);
-X1-CH2- (CH2) a X1- (b-4); -X1-(CH2)n,-CH=CH (b-5);
WORMR/0XBOT epresenting 0 or NR5; n representi NgPEIEP2004/051455
integer with value 0, 1, 2 or 3;, 20 n' representing
an integer with value 0 or 1; wherein said R2
substituent, where possible, may optionally be
substituted with at |east onejgybstituent selected
from hal o; hydroxy; Cl-6al kyl optionally substituted
with at | east one substituent selected from hydroxy,
cyano, carboxyl, Cl1.4al kyl oxy, Cl1. 4al kyl carbonyl ,
Cl %W@dnmoyﬁ(aadoomyig,tom1malvdhyteuar bonyl oxy, NR6R7, 25

R 7 1-R8 or -NR -S

( O) epgggﬁédﬁ E‘é‘% AR @ngy:r%?)l}g ‘each
optional ly substit uwdnzxmrhseaftmg wastegerethsyabet I, Rukend:
sel ected from hydr»@iwm r@[{f@fféﬁbm§a%ﬁﬁfé§é@wmgahﬁq| eyt oxy,
Cl1- 4al kyl car bonyl ]h_f{n:{é I ox 6r 2| -
C1- 4al kyl car bonyl ox¥Ht et 1& r
-NR5- C(=0) - NR6R7, -\&(EK) repreRaitiog adrrédR’beﬁ‘( Q@) nAKRS;

ol K t
i SR T eloaliby bOLY, LB ST Ao B BB M
pol yh&emy@apwwmg@t leasmneefeﬂt%yat@twelaw%ﬁg)mo S'or N; or & radical

1QL. 6aldeydrgrmladbonyl oxy; Cl. 6al kyl car bonyl ;
pol yhal oCl_6al kyl car bon\l ; BEy@no; car boxyl ; NR6R7;

C(=O) NR6R7; - NR5- (= R7)\ - NR5- C(=0) - R5;
-S(=0)nl1l-R8; -NR -S(= 8; /- S@adN;, - NR5-CN; aryl oxy;
aryl thio; aryl carbonyl; ar 1. 4alky1l,;

aryl Cl. 4al kyl oxy; a JfheleiorB-6-ngrhented bmrasﬁmiﬂlhiﬂmf formula
het erocycl e cont ai ni ng, one het er oat

2005/ 012307 PCT/ EP2004F§§3 dl@géﬁz 113 sel ect@dﬁ’f romO0, S
or N and said 5-or 6-nméelbdibdCHpRbeyclic hétlrocycl e
©ptionally being substitatediddg,at | east one
substituent sel ected f% %9 ’ (CH2) n2- X2- %E—IZ) n2
\X3 with n2 representifif ?H?)eé(ér wi th val ue ¢

2, 3 or 4, 5 wth X2-KeftlEpeftH=+(H-0, NRS or a(bHS)ect

bond; with X3 represeru H { O epresents
hal o; hydroxy; Cl. 6al k3} rl%lpt ’gn‘?% s#tsltut ed with

at | east one substituentDEPreentag aﬂﬁlﬁ?&eﬁ%‘hdﬁ]&‘eo 1,20r3;
ayano, carboxyl, Cl4alkyl @’wpre@ﬁnﬂgab]kmlexgaﬁbl@wdlueo&:h—

4?:|( kél)w%x Car btplg%sub 1en4%&|/l-gl Cargl gyog%ifngﬁﬁtf ﬁg%‘t%?d with at
-NR' S(eag) e sPsttueOBeBatel &yl habyr; hy@giﬁaﬂlkglhx,llopn@aidh substituted
opt i onaly ay 1easdat 'sJHéﬁt%Qnt%lE&le@fro%%%x? rb?/alﬁ)u E’afrf)('»@y‘lJ Qﬂ yalkyloxy,

sel ect ed cyano, xy,
Cl. 4alGyt! %ﬂf% e@l‘{ﬁ% be&%@%@wffﬁrbony oxy,
251- 4al- @@do;»a'ﬂb%y ﬁ(—@wmz -S(-O(),rr(B)g-oNRﬁinfFB’(&D)m RE; c2 salkenyl

bg?yﬁgr egl@ﬁg?ch o@% r@l? %ulf@f}te‘&rm M@eaﬁfon@s%tﬁeﬁtaselected from

subst ihydroey ciinoh cfé%mqyb >Cy44a1 qd@wy Eah%bdca@%qnwy Cm@}kyloxycarbonyl

Cl- 6aldgydikéRbonyloxy, NR°R?, -C(=0)-NR°R’, -NR*-C(=0)-NR°R’, -S(=0)y,;-R® or
NR’-8(=0)n;-R%; polyhaloC, ¢alkyl; Cealkyloxy optionally substituted with

30 carboxyl; polyhaloC;¢alkyloxy; Cj.salkylthio; polyhaloC_ ¢alkylthio;

Ci¢alkyloxycarbonyl; C;.galkylcarbonyloxy; C;.salkylcarbonyl,

polyhaloC|_galkylcarbonyl; cyano; carboxyl; NR°R’; C(=0)NR°R’;

-NR’-C(=0)-NR°R’; -NR*-C(=0)-R’; -8(=0)y;-R?; -NR’-S(=0)y,-R%;

-S-CN; -NR’-CN; aryloxy; arylthio; arylcarbonyl; arylC.salkyl; arylCj.4alkyloxy; a
35 5-or 6-membered monocyclic heterocycle containing at least one heteroatom



pol yhal oCl. 6al kyl t hi o; C1. 6al kyl oxycar bonyl; C1-
6al kyl car bonyl oxy; C1. 6al kyl - carbonyl ;
w@eioplsd30Cl- 6al kyl car bonyl ; nitro; cyano; car bPXEEP2004/051455
NR6bR7b; C(=0) NR6bR7b; - NR5-C(=0) - NR6bR7b;
-NR5-C(=0)-R5; -S(=O)nl-Rsa; -NR -S(=0On, 1-R sa;
-S-CN; or -NR5-CN;, 20 RS represents hydrogen or
Cl-4al kyl ; R6 and R7 each i ndegef@dent Iy represent
hydr ogen; cyano; Cl. 6al kyl carbonyl ;

Cl4al ky] oxyC1- 4al k 1- k Su stltuted Wt h

Gl gl Bk am. O Sy P ot pyred BBSOFE et
hydr oxptioElly bainfs yhieiytedGlithia lldayd ook pilistidahdeplecnsd from R%; or
NR6aR7a /-1 -N X4/TN\=O) NR6aR7a or \--/ ; with X4

r epr es€rblndy (@HorNNRSX; 25 R6a and R7a each

i ndependent |y repr\ese/'nt hydr ogen; C1. 4al kyl ;

Cl- 4al kyl car bonyl %uﬂlﬁep@genang@m@erg@dwmmwwlv 2,3 or 4;
get erocycl e contai ni.

ne et er.oa
el ected from O glrgxq\feprﬁ%eﬁl l%g) O’é%\@ﬁe et B
i ndependently repr eﬂéﬁl{s tepetsantjeg O arNRTO;
C1- 4 I
CL Ggl xjté%xje&gfskl’ﬁf&#ydrox?lég A4 ggyoqagﬁlg@/t}gep %hda?!)eﬁ%flope
30 subsbsifusPEwleqied #Oﬁytwi&w cyeno. &aquwlonalky oxy, Cr.aalldcarbony,
Cl- 4aldgyhlaypGlabahWyC oxikylchieaRsey, R R, Wﬁ“ R8

1P SRR oL AR s Bl VA SRRl % OO o

NRR. \ViasaBpHi, @1«213@71011@15’/851:521@@@ Wﬁll Arggast ormsmbgltumt selected from

?gg’?gg@groﬁ§ cﬁlhr’ﬁ)‘ Hzﬁgorﬁy[‘ é?}:;ﬁl;(ﬁbﬂy W%l?}gfhrﬁdéﬁg Ralk loxycaﬁrbonyl,
e U RN R

pheny|-SE0)a-RF acNR4S (D), f- ﬁi‘anpm@head:cl@lkylvxﬁegaﬁqymxywpdomy
138y ORLHAAAL %u%ﬁ&?ﬁhp&%@é %A@beglcl lfgﬁgfu%ls?ne

substi t uent P uents
cel acelinrlpGnsalt o; @rsabloryrarbnsy]; Snadkyjcarbpnyloxy; " salkyl-
subst icktsbed; p’Ulﬁhhlo@Il sd11BASAbAYE nftth §YinbUeBoxSE NBCRE’

Er1°$ %]—QW aq (Ré g%%fb%gﬁ@?og&j—%(’\l@gﬁ I oXY;

Cl. 6al-K} 6(@3@ar%o,n§+CN,®I MB-kN:; oxyCl_6al kyl oxy; cyano;

par q{;);ylgmseg@hgryggql%z,cl al 1.-O) nl-R8; aryl Cl. 4al kyl oxy;
eterocycl e contai ning at. | east

ered
onea}%@f@ﬁ%aﬂ%ﬂr@@?@w cFepesstt Bydregegr oynen{d-salkylgarony;
6- nenﬁhxaﬁdld’xgt]e;aﬂq&ﬂ galk(l sobﬁtlltLﬁﬂia\lvitlyCbﬂll@@-mbﬂlmlhyl@@tionally
wth S i t S, . ayy 72
repr esEénltt (-e%( H(%?Hx% (?lk“)%ﬁ(& ﬁf:‘o“%ﬁ}y@y’ﬁ%ﬁl* ’
substituted WI t h aL ea % one substit uent seI ect ed
from hyd no, \car/ Cl 4 R6bR7b
or % W&?ég C2 6al Ken k'X‘br geﬁlgﬁg stituted
2% t IR a@ndlléasachml@pesldb@m represent b,}ef regened; m\)ilwhfaaaﬂbﬁwbonyl ora>-

or CloflahierRuERboRRY heteﬂ%@%df@@én@a(ﬁ% ﬂllgéé{ Shedheteroatom selected
Cl. 6al_k I@gor tiondl ly substituted 15 wit

Cl. 4alf 1- 6al kyl t hi o; Cl1_6al kyl oxycar bonyl ;
Cl G%ﬂ’ kr)dlk7éemm1}depermiymm,epre§®[ hytyden; ANRGRRT Ralkylcarbonyl;

gR(?a Yo:kycwmﬂ %(1 4a@(yl Rebstitupld Ci 4aﬁyl NR’-; Cy.¢alkyl optionally

- NR‘ @a LR ]
30 substltuted with hydroxy, C;.salkyloxy, C;.salkyloxyC;salkyloxy, NR®R" or

C(=O)NR®R™;
R® represents Cjalkyl, polyhaloC,_4alkyl or NR°R:
R® represents C4alkyl, polyhaloC,_salkyl or NR®R™®.



-S-CN; R4 represents hydrogen; hal o; Cl_6al kyl; cyano;
hydr oxy; Cl1_6al kyl oxycar bonyl; Cl_6al kyl oxy;

w@a00801807 or NR6R7. 20 4. A conmpound as cl ai medI/EP2004/051455
claiml or 3 wherein ring A represents phenyl or
pyridyl; R represents hydrogen; X represents a
direct bond; R2 represents phenyl wherein said R2 may
optionally be substituted with . | east one
substituent, in particular 1 i or 3 substituents,

sel ect ed from hal o; Cl-6al kyl substituted with one
sub S A qpempouRGAsEtimed @QI%IW‘PF)V%}F 6% A Tepiseats DRFRERPr pyridyl; R'
E&Fﬁ% hy&zb &ame R¥N s difSdt | Hb@l:lk)y LRy Sl ; Hodelsiskedxsyphenyl or a

% ?ra i ol et 321 Bt TR Riomally by sbytipteggich g least one

a 5- snubstﬁuems mbparéchldrdt 2po8 wsetuc:mmsalccrtcd]f;ommaloeés&alkyih eptionally
Iget ﬁﬁ laﬁ@zls?gnref ﬁlgmt&mt $ é&[edwrcﬁpgycﬁﬂaﬂ fane rcarbé)xyl

e opt |ona bei n

Wi t rN%tR i %%QDNB utsEL Py OR 1 saélfyéwé?m FBenYRE sy loxy;

r epr@%@lﬂl&l&xitﬁfﬁbnylh@ﬂ[aﬂéﬂoxy@%a@ylcﬁ@l kpaho; Qﬁfﬂoﬁﬂatt:}O)NR6R7
fstjgstshiggiﬂ ary Cly;glﬁﬁélox% x0§ 63 m eiefk%rt]qtr%gsy% e%(éﬁ%ﬁlﬁigbat least
or @(m@}tme@mmleceé el @e$1911 N@pﬁﬂ paich 2ot §- membb@dllmtgt@ucle

W t fbfﬁsnd %atnfg@mtlﬁﬁmﬂtﬁ MOkt &@Isﬁ&hﬁgn{ de 8 AOROXY R’

or C car hon a | Kyl oxy
C1_GaTRIpNEHG % r?}wa pﬁ‘%ﬁ Wﬁﬁf @%Smeﬁ W%ft ﬁﬁa?t@ tituent
or Na@&ampm@ydﬁquyhmdq icarboxG, Gahlkylony R B oy C(= O)NRf' R®,

k‘ég%@ B&%ﬁl %}"Bétitﬁég Wﬁhﬁ&%&ﬁ %?é/ abs%@ Fglpcted from carboxyl
- NRS)I§(14n?di}Y'1‘_PXRB’beRK p@bh@g@ma&y}m,r%@éuﬂylonap@twnally substituted
1% gﬂlhtal sl ks cmmm%@&tﬁgmkylowmgpaygan lcarbonyl; cyano;

a o)
PR B b R 0 R R A n R (=00 RS o
any -8f&N;of clainms | to 4 wherein the R3 substltuent i's

i nki@‘%ﬂr@seﬁﬂs 'ﬁ%dx‘%%énn hiTe! @, 6'390?'1 CL0H0; FRADGS e aiQ1dx fy@ari}l%yl

l'i nker. ound, as clained in any oné o
cl m%alplf’ﬁy &aﬁkﬁ@fle‘?rrm%llﬁe R3 substituent is linked to
20ing A in para position conpared to the NR I|inker.

7.
A ¢ 04nR ﬁ%o?rzd zar%lepgaéﬂ?cg1nl\cl%é@a% %Q%?% fi A%n%!iseﬁlg pﬁenyl or pyridyl;

cI auRré@prtwnféﬁydr@g@ Sfrepiieganiper direeicbopdidi elepicsenig phenyl wherein said
r ep’l@%ﬁd’jfto?)tlanéﬂllyfb%@ﬁbstﬁ@é&wt@at 1AsCEHRRAbENEIAS 1@3@&&@1@ 1i Por 3
o0 s30 GBS By BB en s
Wondoychydotet enodyRIRE, CEOHRMR 1 G .aikylds dr CasdlkdoreyCyalkyloxy;
het R

T2 AP RS SIS i, B BAIRR ARl

is soEDitRiE BR WPt fringmb F@Qé‘?tC@ﬁéCl%&‘H%%Wlfl&é‘rﬂ?asé@meéﬁeé%ﬁtom

f I ongeleétdd Hamhy,lS sWsid daldt 6k GrnbibHEG Rateroé?cleﬁ@ﬂtﬂ@ﬁmw befig

o yaE e witf Rirest b leBEpelicle bR < eepresap gy ooy

3OubdTisalliylegtionaly sG:Rﬂtutqﬂomyrhallwsllor@aub@yltlmysebgﬂgé fiomtydbxy,

Wi t by NROEb0x3, AYRERAox NRROR728: C(=0)NR®R™; C, salkenyl optionally
substituted with at least one substituent selected from carboxyl or C;.
salkyloxycarbonyl; polyhaloCi salkyloxy; Ci.salkyloxy optionally substituted with
Cj.salkyloxy or NR®R: C 1.6alkylthio; C;_galkyloxycarbonyl; Cjealkylcarbonyl;

35  cyano; carboxyl; NR®R™; C(=0)NR®R™; -S(=0)a1-R%; -NR’-C(=0)-R?; or
-NR’-8(=0),;-R®; R* represents hydrogen; halo; C,.galkyl; hydroxy; C;.galkyl-
oxycarbonyl; Cy.salkyloxy; carboxyl; or NRR’.



10. A compound as clainmed in any one of clains 1, 5,

6, 8 or 9 wherein R3 represents Cl 6al kyl substituted
wanak/oNREbR7b; C2_6al kenyl or C2_6al kynyl, eacPCT/EP2004/051455

substituted with NR6bR7b; pol yhal oCl_6al kyl

substituted with NR6bR7b; Cl. 6al kyl oxy substituted

with NR 6bR7b; pol yhal oCl_6al kyl oxy substituted wth

NR6bR7b; or NR6bR7b. 25 11. A g(fgr_'pound as claimed in

any one of clainms 1, 5, 6, 7, or 10 wherein R2

represents C3_7cycl oal kyl; phenyl; a 4, 5, 6- or

7- menber ed nonocyclic heterocycle containing at |east

0 ne 4 @J@h@@ﬁﬁ’ﬁs%ﬂnﬁ&i ﬁhChnfy aellaifs tto Mwhbrehzex &2 elbytituent is

for nu a -1), ald R2
su bgt‘ﬁﬁ‘f"gtgﬁ}“g IR PP m\ﬂa%eﬁ t(\:g@le I&\giag n]S(o he
substituent 30 sel ected from hal o; pol yhal od _6al kyl

aptional kr?fuoéﬁ{p L LML e iy oRe Qitcl&ﬁﬁsltto @%ereﬁHh@RpE&@f‘ﬁ]ent is
Sel ected From hydroxy,. cyano, ﬁﬁcg}‘ _4al kyl oxy,

C1_4iakrdogingA @JPaAHaPQ@W’B)??mP@i onyl |
Cl_4al kyl oxycar bonyl, C1. 4al kyl car bonyl oxy, NR6R7 -

) NR? §([\c|:Ro%Rp§findF\;gR§ab1§§d' H) qu%Q R%f %m%&}%%}/h{;ﬁ% noﬁ e ﬁesents NR®R™.

substltut ed with at | east one substituent sel ect ed

fig org, Mnd 2?35:12{%1&5@@91 an§dhO XN Aims Co FaInkehiOX Yepresents a direct
Cl 4a yCl 4al kyl oxy, Cl1_4al kyl car bonyl

'yI oxycar bonyl, Cl. 4al kyl car bonyl oxy, NR6R?,
0( =0 -NR 6R7, -NR -C(=0)-NR6R7, -S(=O)nl-R8 or

) NR6§ ?‘Zc(om%undlas%%n : Snza%&%{lg s T %9«%’%& o ﬁé&%egts

-11 ound alnmed 1 n clalm o

conpeurrfleatkyke @@tleafl 55 BT 7merapergg\ppngeyglic hetgrpaypfp containing at
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C.¢alkyl substituted with NR°R; Cy.¢alkenyl or Ca.salkynyl, each substituted with
NR°R’; polyhaloC_salkyl substituted with NR°R’; C).galkyloxy substituted with
NR®R’; polyhaloC salkyloxy substituted with NRR; or NR°R’.
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10. A compound as claimed in any one of claims 1, 5, 6, 8 or 9 wherein R® represents
Ci.salkyl substituted with NRSPR™: Cy.¢alkenyl or Cy galkynyl, each substituted with
NRﬁme; polyhaloC,_salkyl substituted with NROR; C.¢alkyloxy substituted with
NR®R, polyhaloC;.salkyloxy substituted with NRGbRﬂ’; or NR®R™,

25
11. A compound as claimed in any one of claims 1, 5, 6, 7, 8 or 10 wherein R?
represents Cs.scycloalkyl; phenyl; a 4, 5, 6- or 7-membered monocyclic heterocycle
containing at least one heteroatom selected from O, S or N; benzoxazolyl or a radical of
formula (a-1), wherein said R? substituent is substituted with at least one substituent

30  selected from halo; polyhaloCi.galkyl optionally substituted with at least one
substituent selected from hydroxy, cyano, carboxyl, C;.4alkyloxy, Ci.salkyloxy-
Ci.qalkyloxy, Cy.salkylcarbonyl, Ci4alkyloxycarbonyl, Cy.salkylcarbonyloxy, NR°R’, -
C(=0)-NRR’, -NR3-C(=0)-NRR’, -S(=0);;-R® or -NR’-$(=0),;-R?; polyhalo-
C,.salkyloxy optionally substituted with at least one substituent selected from hydroxy,

35  cyano, carboxyl, Cj.qalkyloxy, CisalkyloxyC.salkyloxy, Cj.4alkylcarbonyl,
C;.salkyloxycarbonyl, Cjalkylcarbonyloxy, NR°R’, -C(=0)-NR°R,
-NR*-C(=0)-NR'R’, -8(=0)n1-R® or -NR*-S(=0)ns-R".
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17. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as claimed in

any one of claims 1 to 12.

30
18. A process for preparing a pharmaceutical composition as claimed in claim 17
characterized in that a therapeutically effective amount of a compound as claimed in
any one of claims I to 12 is intimately mixed with a pharmaceutically acceptable
cartier.

35

19. A process for preparing a compound as claimed in claim 1, characterized by
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wherein ring A, R' to R* and X are as defined in claim 1;
5  b)cyclizing an intermediate of formula (Il-a) in the presence of a nitrite salt, a suitable

solvent, and a suitable acid,
: 2
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. (1)
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wherein ring A, R! to R? and X are as defined in claim 1;
¢) cyclizing an intermediate of formula (II-b) in the presence of a nitrite salt, a suitable
10  solvent, and a suitable acid,
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wherein ring A, Rl, RS, R* and X are as defined in claim 1;
d) reacting an intermediate of formula (IIT) with an intermediate of formula (IV) in the

presence of a suitable solvent,
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or, if desired, converting compounds of formula (I) into each other following art-known
transformations, and further, if desired, converting the compounds of formula (I), into a
therapeutically active non-toxic acid addition salt by treatment with an acid, or into a

10  therapeutically active non-toxic base addition salt by treatment with a base, or
conversely, converting the acid addition salt form into the free base by treatment with
alkali, or converting the base addition salt into the free acid by treatment with acid; and,
if desired, preparing stereochemically isomeric forms, quaternary amines or N-oxide

forms thereof.



