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The present invention concerns the use of a compound of formula (D) for the
manufacture of a medicament for the prevention or the treatment of HIV infection

wherein the compound of formula (I) is a compound of formula
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
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stereochemically isomeric form thereof, wherein

A and B each represents a radical of formula
(R“)m
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R wherein
30 ring E represents phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl;

ring F represents phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl;
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aminocarbonyl, R or -X3-R;



R17 represents hydrogen; Cl.6al kyl optionally
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of value 1 or 2; aryl represents phenyl or phenyl

substituted with one, two, three, four or five

substituents each independently selected from hapgT/EP2004/052262

hydr oxy, nercapto, Cl-6al kyl, ~ hydroxyCl-6al kyl,

am noCl- 6al kyl , nono or d|(C 1- 6al kyl ) am noC 1- 6al kyl ,

35 pedlvidedlthay dad Basyrbsent€d ratioat bibfalylh (a) @lenGhitekinebamxsys radical of

Cl- b I ,

p 5 |f§’/ Erﬂ]}l;l‘%i 936@/ 19%'}1] 0 F%}ese %@%ﬁhl@f fi rg‘lugax(bf BB reftedehi@ a radical

: R7 or -X3-R7; WD 2005/ 028479
PCT/EP2004/052262 - 5- PCT/EP2004/052262 provi ded t hat
V\'h e g{%?rR LR als% rEl@?E &)acl co%f]}l)o{lr%' %@%\%&snﬁﬂn& hereinabove

re re Sara
re mf@@@ﬁ‘ttéat éthF%lB-l Ff-‘@} esggis ?%‘P?ﬁﬂbé’n(]tf)f ni“ﬁ‘@ no8liCapr esent s
a radigahinodafibohdrtien B eppsens i, preopR”; -ONENNIHI(=0)-R'?;

al g9 _ 5&1&;@&&%&%%&% QkREreqhibdiialeitdledci ihdepRRdesRY bdhebd from
her gj habove provided that when R2 represents

amROARRETIgE BhSUHAb NI PRI TEEe SUAEIRYS Yot Hlspen ity Flected
10t hefronRB™ gpgaﬁ@bny@] _@kaheptionally-s@pstiR&t with one or more substituents

nDC'réz&i 1&'&% tgfl?_e?}eln %ﬁ&)tedctﬁﬁ? ﬁé{ll @% %alﬁé&ﬁ@ bbtﬁdﬂl‘éﬁggsd%ﬁtt\‘te@ W&h @he or
Ry HROre SR 6] TSGBREr 0BG PHahe o ogd opdoraly

s u higbdtiwesh e@cdt noiel ameundam dayh sEkgotatlykfedtediomBa%;

| | 70 9510
or HEVE Bt e EEHN SO B AT
15R3ac(@ 5B R(@ﬂ(}( Q)pf%lmélhéll’ 1C3i“9h5%1{>’]i’2t1‘ﬂ§leﬁéll Wth one or
ﬁDLee&mhsqnhmsmC$@&@chﬂfhdependentIy sel ected from
R3a; C2-6al kynyl optionally substituted with one or
nore substituents each independently selected from
R3afhus.-thy prRGegy. inggnticn alag raldjgs;to gpogpoungef foymulgi t n R 3p
representing cyano, hydroxy, R10, 15 -C(=0-NR
9R10, -C(=0 -Cl.6al kyl, -CG=0kpol yhal od _6al kyl ,
-CX:C»-C}ponhanC1_6aIT{i of R hys, the present

invention also relates t\0 a oqphynd of formula (I) N
-A 20 a N-oxide, a pharnatluti®al [4 acceptabl e

205‘;:I dj AioRfde Saaﬂﬂarma@e&’d&@ﬁﬁﬁcf&%t%l@mdﬂﬁm%ﬁlt & quaternary amine or a
stereoc

i sqmer|.c t her eof mhereln A and
L A
A and B each represents a radical of formula
®Mn

|
o e B
1 7R3

R wherein
ring E represents phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl;
25  ring F represents phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl;

R! represents hydrogen; aryl; formyl; Cj.galkylcarbonyl; C1-6alkyloxycarbonyl;
C1-6alkyl optionally substituted with formyl, C1-galkylcarbonyl,
C1-6alkyloxycarbonyl, C]-galkylcarbonyloxy; or C1-6alkyloxyCj-galkylcarbonyl
substituted with C1-galkyloxycarbonyl;

30 R? represents cyano; aminocarbonyl; mono- or di(Cj.4alkyl)aminocarbonyl; C;_galkyl
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10 substituted with one or nore substit uent s each
13 nd eﬁ@’f?ﬁ@m qu?stggp(épyftg qng Qrdmrng%pstltu@s &g Rrﬂeggwlently selected from
opt i Rﬁald(yN@tﬁé}CMan@ﬂ Riiot HXpRE or nore substituents

%Qfﬁ%@ iyt ?As%éf BRI COIAIRR L Q0% Gl

or s@@he‘ﬁ r@sbhalPhuefehdemd ?-QQV%%?%@W&%\R
R3aX; @ﬁreﬁﬁkskemﬂ Nt NHAaNEK-;5 0 s Ci2Q)t;e8-; -=0h,-one or
d%r e SURSt t Hﬁgrée%?gaqa 4'211@%?6@ 4br—]t~|(y1 4§1E4n%g1tyﬁ§4aféR;Q’]kanelghyl-

_%\% ﬁ opfl.ona Ssubstitute one
nor e sd’és@ﬁ @Rt)<Craalkpped W&ependently sel ected from
R3aX4a-r<€1Z(rsthtO~]RR§—- OIH2E - I;(W—N—RII(@@)-- 63:- dR7S (RBa;

pke§ dr
@%?@%mﬁw %0% i) Bﬂo&b ?1§’§4§9§%%ﬂ§§+v§%uted with

2% r Rte orXdre apsiaaind sich MaBpendeniyksdlbbted frodnIR*; Cy Qalkenyl optionally

) Cl %brs tgtﬁggwth 0 &2@1&‘6 s&l?sgt eﬁé @acﬁﬁa&?é@%&%ﬂée}gcted from R*;
Cl. 4&r-ealiei %P?/lonaﬂy(g\absutg(tedw@;fgwf chlozpaqukgﬁlggp%ach inggpgndently

r epr sderldron\RE; Cs.7c)itbalk; C 1-iiyloxy; Cf @kytoxy@shongk
- §( :@l%hl;kylcarbonyloxy; carboxyl; formyl; cyano; nitro; amino; mono- or
30 di(C;.¢alkyl)amino; polyhaloC;.salkyl; polyhaloCi.ealkyloxy; polyhaloCi.salkylthio;
-S(=O)pR6; -NH—S(=O)pR6; -C(=0)R%; -NHC(=O)H; -C(=0)NHNH,; NHC(=O)R;
C(=NH)R®; or R’;
R% represents halo, cyano, NR'RC, hydroxy or —C(=O)R6;
R’ represents hydrogen; aryl; formyl; C1-galkylcarbonyl; C1-galkyloxycarbonyl;
35 C1-6alkyl optionally substituted with formyl, C]-galkylcarbonyl,
C1-6alkyloxycarbonyl or C1-galkylcarbonyloxy; or C1-galkyloxyCj-galkylcarbonyl
substituted with C1-galkyloxycarbonyl;



X4b represents -NHNH; -N=N-; -0-; -C(=0-; -S-; or

-S(=0 p-; each R4 independently represents hydroxy;
wWh2006/028319 6al kyl optionally substituted with PSI/BPI®00052262

nore substituents each independently selected from

Rda; C2.6al kenyl optionally substituted with one or

nore substituents each i ndependently selected from

Rda; C2_6al kynyl optionally sdbstituted wth on@QIVEP2004/052262
nore substituents each independently selected from

Rda; C3_7cycl oal kyl; C 1-6al kyl oxy
1- é%tlYRBFP%?RV@ak,fﬂ]@ﬂyﬁ}mlnoa(lﬂm’@af’%i)/((ba?uﬁﬂm’&(?i PobRRl9ExyAlkyL;

BOEI{‘W& res@bft@@%oneéytcﬁ@ b1®m1@6} trlEEQHQ Sat&lﬁtea @arbocycle; a monocyclic,

i

pol y a{)éqyg]l@ Xré%‘?)@F B%Qgﬁ)}b%‘f‘&?ﬂg‘ic cdaélocgg%/ M?I}?C%th bicyclic or tricyclic
- S( =@rqketic caINbbyﬁ(e;a)Tm;lR&chc BicyGicRe tricyNMC(at@)tef] heterocycle; a

5 A =QNNGic, i) By chc m[a\i 88urat8d hdtrocRftor a monocychc

repr nt’s hal dr 0
R5 r ibcr ]é(éwttgcw%‘j P%@’élﬁc he.dt?ryf:yc ef, g?ngr}«; n eagh ofr saldcgrbo?:yc 1c or
C1- 6aieteydcgzdrctrmg}sbfstermimea|\%phmymslbbngptgonalweGmbMt@wlth
og;: Qﬁ@lctlg?,btgfé@ Sthht SR sWistifhed Qb4 lindefe nliently selected from halo,
6al ky f:hé\)?( onrrller K >t<° C?éraﬁ%k éa?%@oﬁﬁ%ﬁ aﬁic %alk oot

10s ubstdiCutaatky mmo©1-6e&wk§qr@yy é?afaa {eprboyyh Q@@ml@ﬁélémg
E(llT /6 Eﬁi&@é‘y’lg@Zéﬁ%alk?bxﬁ@ﬂﬂoEﬁZQ@C%élggllﬂZ@ 2y, fuﬁpro esent s
pol ywgi%éf%%}“wg|P0mﬁ?cr@[l?yg>§§rﬂ“§m%?aﬁ%ﬂ@ 3‘13*1( “O-RY, R,
bi cycI?GﬂR”m‘r R't-Cepptdanaligat ur at ed car bocycle; a

Car W ie's&m Jlﬂnsa/&wﬁ ellayéu“clowfclyafc s@%?a&«%c‘f?!la%:ﬁ()c W clic,

15, On'é)(l(fyeh%grtﬁﬁ)’@‘é P 1al£y %Bﬁg«a@é%?gé:gclﬁ,l c‘il&blcychc or tricyclic
t ri cyadmaticsatbucatepd ntwbcafcbczzyowehc & t15cynb¢1m;ly@tbd beterocycle; a

bi Cy%&rﬁcﬁﬁlctﬁléﬁ}i@ bi &mmwpbﬁghysa%ﬁstea ﬁétsecﬁfet BF PE¥EISelic,

or noc or tri

het erba%y%? é”ﬂw‘?@F éﬁomaﬁahﬂerafwéw & slb%airggcawcychc or

het erteeyelycle ngnystsys eyrsptivaylly lwhsh@mpd pok sid kg, three, four or
2(8 Pt :C ?ﬂ@lshﬁlusnglt%?t? Egﬁtﬂl& Ergﬁnl nstenzcte@ 2®m R hy he(lﬁrgcﬁ:f grgarcifa?ég{n

hal 0.C gkt i drOXPfre S am‘éigifggg%{%‘yd‘f oxyClL- (al kyl ,

ani nc;hﬁlle@ﬂlwwmlmﬁma 1, fgmy} loashoylﬁnﬁ?n@@ioalkyl

- al kyty_dI0y160, €1 GatkyBaldaboasic 0pylkyltii3, ciayshioa] kyl ,

g)llaﬁg)loll(y :a]?))éwalky%é)psrﬁgpl Ox}lcg&bo%noca&) n;%aléﬁl(l—{\]h&)%g
290l Bhapreentsgatiegers €y, 4allé>ﬁpmﬂbwtuted oith-ary. o RBYS,

R7age andﬁg KK ﬂld enEgIﬁlI' %&@hﬁ@%@w IhydroRfa, ARV IEE ERNS oxy;

a nonocy cli ¢ sat ur
car bo%;ﬁewlcarhorﬁ%%é%ﬂ%ycar g e Rty o il ggfphamino
par t i mbroy osdi{@isakgdhntiacdadoygll € HENRON ocRE whereitdacly of the

Or Uikl e E MY GoBATRACHEb R AnTBRAGHFSly besubsinicd

ic or tricyclic saturng d_he eroc%/fﬂ
3ypnocyith gue or m%ﬁwt&w&eaﬁlﬂ crepilently seleqt rwémraﬁat ed
het er@Ggylkilexy, dzsrdmxymrmld;yloky, carbohyil ayighlkglopycathohglyclang, amino,

ar omgi6 R8LE ro%y(e Eﬂkywax%fn% ngblﬁ%\fdt %lkﬁﬁﬁo‘i‘fﬁﬁa@%ﬁ]}(ﬁ&yc

h fo
b TG s =GR TR a0 R DR NPC(=O)H,

-C(=O)NHNHS,, -NHC(= O)R6 C(—NH)R6 orR’; or
35 R’ and R’ may be taken together to form a bivalent or trivalent radical of formula
-CH,-CH,-CH,-CH,- (d-1);
-CH,-CH,-CH,-CH,-CH,- (d-2);



20 five substituents each independently selected from
hal o, hydroxy, nercapto, C 1-6alkyl, hydroxyC
wazqoaorssry am noC 1-(al kyl, nono or PCT/EP2004/052262
di (C1-6al kyl )am noCl -al kyl, fornyl, Cl-
6al kyl carbonyl, C3_7cycl oal kyl, C1-6al kyl oxy, C1-
6al kyl oxycarbonyl, C 1 -6alkylthio, cyano, nitro,
pol yhal oC1_6al kyl , pol yhal oCl1_gal kyl oxy, PCT/EP2004/052262
am nocar bonyl, -CH(=N-OR8); 25 R8 represents
hydr ogen, Cl.4al kyl optionally substituted wth aryl,
or aryl; -G8-Gh-ORCH-€8h | ndependd®i y represent

hydr ogen; Cﬁy@m)syCHZC@Hgial kyl; Cl.&ahkyl oxy;

Cl1. gal( IC<:31/I é@&gﬂ% ﬁ#%ﬁéyl oxyca(d%gnyl am no; nono-
or di no-

di (Cl_6al-&H}-YHErCHeCHs-bonyl ; -CH(=(N|F3) OI) or R7, wherein

sach of Lﬁ@icﬁteﬁe@ﬁ%noned C1_6akiky groups may
optignal |y and e di vi d aII e suhs .
o 1 gineestS e ek b ay ntwﬁb{a walfy o Sano, amino,
sel eahamd- br diff;hyllylisayino orGinisedakbphplx ¢ salkylcarbonyl;

hydr qxy,Sik @@Jﬁbﬂoﬁ%}’amﬁ@@aﬁ%ﬁ mogé»_&%h(@ | XN AR Ybnyl;

cyang m no i M no or di (CL. 4al kyl') am no,
pol haﬁpaféintahmﬁen G- &ﬂ%{focl 4al kyl oxy,

1ol B ahdR}* edetl ikgdpeinieotly peﬁ(es@) EREky hptidBaEOuBRE ted with cyano,
C( q)ngﬁocarbM%«or Bolib- or d 49 %ocarbonyl Cs. alkenyl optlonally

ek ks e LA T e gyt
of f dCypullkgnyd @@n@%ﬁsmu@ﬂ-mth(cdanb) aminocarbonyl or mono- or

ngt%é (d 2); WD 2005/028479
PCT/ Emesggt&%%%&opttoaa g&rs/ugs%%oodfl %ﬁé%%%d%n@@onrldx E}O.no or
G—Qmﬁﬂmﬁ\nﬁh@alﬁbﬁﬂ (d-5); -CH2-CH=CH CH2- (d-6);

Cl 4a| %& @ﬁa%%onﬁlf& SZI))stltﬁeé-wftﬁ 9% %iﬁﬁlg?c%%gglyor mono- or

[ onal fituted wt
cyandil am“?ﬁ?ﬂ@g“ﬁr"riﬁ(m 4al kyl ) ami no or
am mbmebmﬂgdts, a i@¢alera irddydat off foomyth
o - al Kyln@pus.: Rbnnyl am n@:grppnyl mono- or
di (Cl_4al klylf%? nocar bonyl: ‘R12 represents hydrogen or
Cl_4al k‘ 3 and R14 sHeh I ndependent |y represent
C1. R alr¢oyeseriphydsogen §,_sliskentopalbygubititvied iy bydroxy, cyano,

am n%ﬁﬁ&@f%h 1%0{163&%(@9 Ltk dbatplod) @Hafk?%ﬁ&&%ﬁyl sor aryl;
C2. 6al ken flonﬁ%{e su stituted with cy

am hsess® infgger i (CL. 4al kyl ) ami nocar bonyl ;
2902 &gl tkprasentsgbenyd ma;bhenySulbmmtttdmddonm v, dyeentour or five
ani NOGBEHRMM caéll indEpaRdendy sdﬂécte(d@roln Hab Kiytijoxy, mercapto, C1-6alkyl,
o O BEREE ot TS RSl
di ( C Q1-galkdsarbamyl, pk@dﬁyﬂl €1- 6a1kyloxy, C1-6alkyloxycarbonyl,
C1-6alkylthio, cyano, nitro, polyhaloC,_salkyl, polyhaloCi.salkyloxy,
30 aminocarbonyl, R’ or —X3-R7;
provided that when A represents a radical of formula (a) then B represents a radical of
formula (b) and when A represents a radical of formula (b) then B represents a radical
of formula (a); and
provided that when R? represents aminocarbonyl or mono- or
35  di(C;4alkyl)aminocarbonyl then R? represents cyano; -C(=0)-R*;
-CH:N-NH—C(=O)—R16; C1-6alkyl substituted with one or more substituents each

independently selected from R*; C,.¢alkyloxy substituted with one or more substituents



R16 represents Cl_6al kyl optionally substituted with
cyano, am nocarbonyl or nono- or

waelren28429 kyl ) am nocar bonyl; or R7; -C- D reprBGERPR0H052262
bi val ent radical of formula 20 -N=CH NR17- (c-1); or
-NR17-CH=N- (c-2); R17 represents hydrogen; Cl_6al kyl
optionally substituted wi th hydroxy, cyano,
am nocar bonyl, nono-or di(Cl_ﬁﬂlkyl)aninocarbonypcn7Epgoom©52262
Cl1. 4al kyl oxycar bonyl or aryI p represents an integer
of value | or 2; 25 ary [epresents phen P
s ulsachi independently belestas, frqnt Ch@%lOXV%malkd?/OH‘UiOO@ y substltuted with

SUuRsE b MeRtsEbstahts |eﬁ@l@ﬁ(ﬂﬁ[@glﬁﬁhﬂlyy sefeled @ioﬁngfaf O 41RdrY1 optionally
hy drOX{ mer capt o,

I 0X I a,
amisHEmIEh I Pne QPSS St&rliﬂeleas%%g 1%8%%“%@@ R
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ity ORI KT KI=OB o bl LMl Caalks
repC(eﬂEnDsmazhﬁladi@delmfR%or mula (a) then B represents
a radical of forrrul a (b) and when A represents a
radi cal of formula then B represents a radical_ _of

f orAviisad herginbefprg op P?I%ltlafé‘a Ca-paey! h Bropp OF Pasi R @Epyipglefines
10am saRighy & GfankchealrchamRaurated h38rocarbon radicals having from 1 to 4 carbon

d| ( 4
oy BTGRPy bR MEEL 705 30 o
wi tqt a@rrélp&@flﬂsrsealgtpdsprapet@ﬁrgale aaéwateﬁ ér%%eﬁ ‘15193 Is having
selfagi e 6 caaborRdbns Gith athk gronx defineld Séri (tlualkyil andl pbntplnkexyl,

"o PR F IO GHEIS T B G hat n rig Ep Fago
IS%Qra@hemamawweﬂl_yéaqc@Pn Bers AaYTg e PraORR IR Fich o

oneti9fl, prepye, Ismbhylethyie bitsl, pacyl, hengle pemdeiitiyl agé thediked

fr W4B%aned§¥ H@rﬁ"eg ?twéht gpt%rh&ﬂ@(!l !:Héln éﬂpact&d 151951&9 h%ﬂbaarﬁ)&le

tuents each i ndepen etﬁ7 eecte
Rsaradleés beznafﬁfgm Tépt raben Wn%trﬁ%ﬁt PEUAn o CrelARdighor
nor g2-stliblident Uehppardiyl omidepepdiétent, | 4-butgetiyt oelgt-butghidene

ZORS %nd th%(l'ﬂél' & 7%8()10&)44{%/ ﬁéfljtc to @?cl%ygr%%?tyazbut E% é §b81

re
C?c!y%; e%yll %51 qyy]ohept@( (;@)alkﬁraq )dF]fér}eé @ralglgp%pra?lched cham ’
C(h-}@()c@bbm tadivalsdEling b2 to GrcalRdn atdss useaining neiontje bordsuch

ﬁ%th%tﬂa%&génry%ﬁ%ﬁtr g;yénbe? Akt UR B hre@réo 6%@1 BLRMP

def nes ch arn

hy div8ight Bgrbranghe sllwsvrrraorfta@ﬁrli tVéﬂ&r %C%rt’@h%toms
255 Ucdonaagnimged fiple, boad bydh,as pthopy profdynyie bty by If@}ﬂtynylbhﬁxyhyl and the
gtl-r g‘%ﬁ %{Jong'@gﬁc gfcﬂé’ig o 'End%‘l‘ié satu?zfterﬁca%daycqe ﬂe?f‘ésé}ﬁsc‘a ring system

chal’n saturat ed g %‘ﬁ
r adioBEPEnSAV| AEF S HRgniard Hng sESiER PEGS C%Ft“B‘rF& 6y cpebangoms and
gr odapl iigfsysed chamin{al oAbl sglle wnds; peminptyclibeiapiclic or tricyclic

partially saturated carbocycle represents a ring system consisting of 1, 2 or 3 rings, said

30 ring system being composed of only carbon atoms and comprising at least one double
bond provided that the ring system is not an aromatic ring system; a monocyclic,
bicyclic or tricyclic aromatic carbocycle represents an aromatic ring system consisting
of 1, 2 or 3 rings, said ring system being composed of only carbon atoms; the term
aromatic is well known to a person skilled in the art and designates cyclically

35  conjugated systems of 4n + 2 electrons, that is with 6, 10, 14 etc. n-electrons (rule of
Hiickel) ; a monocyclic, bicyclic or tricyclic saturated heterocycle represents a ring
system consisting of 1, 2 or 3 rings and comprising at least one heteroatom selected



2-met hyl butyl and the Iike; C2.6alkyl as a group or
part of a group defines straight or 15 branched chain
wa@ aioanzi4ed hydr ocar bon radi cal s having from 2 POI/BP2004/052262
carbon atons such as ethyl, propyl, 1-nethylethyl,
butyl, pentyl, hexyl, 2-methylbutyl and the I|ike;
Cl_4al kanedi yl defines straight or branched chain
saturated bival ent hydrocarbaoR,. radi cal s having pcemH2004/052262
to 4 carbon atons such as nethyl ene, 1,2-ethanediyl or
1, 2-ethylidene, 1, 3-propanediyl or 1, 3-propylidene,
1, 4robu®;’:‘m ed$ yshidaingkydtetn ubnthinie oely 2hgkrigndsh e nidnkeyclic, bicyclic

oy Fﬁ%glﬂ Rtk lg F&Ee@%'é{ef:og%&e felsé?f?é' é)ﬂ%/% 9 st%iﬁccjoﬁgéifxlélof 1,2 0r
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f1nes
e sastgh consiEnS P 21k d roani Cﬁ%’ﬁ%&%ﬁ‘%iﬁ%%/ Prigdyetesgaiom selected
haviiongOfNers2 to 6 carbon atons 25 containing a triple
bond such as ethynyl, propynyl, butynyl, pentynyl,
hexynyl and the I|ke a npnocyclic, blcycllc or
t r iPeyitemlag examples of BONRCYFio ég%frle o gispelicentsated Garppgycles are
10SY Sy@bpropANScobutyl caflopknty? codlolixyl, exg¥oheptal, dyaloaagyl,
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r|ng a|n|n sin
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carbocycle represents a rlng system consisting of 1, 2
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car b??X‘Eét%h!}&?ﬁa%ﬁ&gfeﬁ lag2 §r49lq@t§a Je Ry &Y ShMcenyl and the like.
consi’st ¥ gs, sala ?ng system bei ng
conposed of only carbon atons the term aromatic is
wel Rartici e dinpled off @loaoycBK ibiclyﬂd: driridybkc @pinatinehrbocycles are
esi conj ugat ed systens of 4n + 2
2Ogl h ons,ﬁhtﬁ%ql&lphzﬁ]lﬂra/ce 6, 10, 14 etc. it-electrons
(rule of Mckel) ; a nonocyclic, bicyclic or
t 1 i Ryteduiag esaatplesalf atbnbeichd, bydiomr néqyr sentraedheiémgycles are
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| eas at om se ect e
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255 tﬁaaoqidfntyngue&yﬁbmyapmmondmg piptridisil gk shydmpgsmidinyl,
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selected fromO, Nor S, and at | east one double bond

pr olyaé 1cugdr t&%a%{%ésnﬁ n{an%'cﬁ%%Ec%ﬂ}d ot ti 11(?]?3(: ﬁﬁ“zﬁed’ HeEEgocycles
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35  isothiazolyl, pyrazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl,

pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl,

benzothienyl, isobenzothienyl, indolizinyl, indolyl, isoindolyl, benzoxazolyl,



bi cycl o[ 4, 2, 0] oct anyl, cycl ononanyl, cycl odecanyl,
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mﬂu Zioigplyrlmuinmln WOPYflml%}ﬁﬂr isprseelARTimigiogler a7 nyl |
10: L |o§c|@io§db)ﬁhm1di@}ﬂ Aaopgudmniainyh yinidagaptys ydiing) p}«tkolopb/nmmyl
| Ke | C
%lglenogyn?az % g&rw)ﬁ dlaﬁﬁgnﬁgtﬁﬁz&gp)ﬁﬁgﬂﬁyl%i @loﬁrﬁﬁﬂﬁhﬁ/l

rate teroc C al e
py ﬂmpxq}@gyndquﬁyaﬁéqollqu azmy} PIEBEP g),yrldazmyl 1m1dazopyr1dazmyl

2 %x%h%%’p@h@ﬁztﬂfaﬂfaaﬂ(yﬂyndil, Biababgyaidylh xoddydzplopyrazinyl,
?f ia 1a (o) opyrazinﬁ_lp pr?aqglgﬁrgﬁ%ﬁﬁy&xafﬁ!a%i%&1%&1Pﬁnﬂ1aﬁﬁ§olbb}Kﬁmdmyl

Par I'CU
15t r .tw@lqpo:n@mthedlW@@@mé%w&hla@lézol%zg@%nyl triazolopyridazinyl,

0X einydab6tsxaxdlyl, ipidazothiakzolyt, uﬁmhzmmmmyj isoxandlodiazihyl) isothiazolo-
ox%ﬁgzllx%/yl,lpyrat%%ﬁfagii OX%zEfoﬁéxg %i 1&&9&&1 %gk%dtmazmyl

oxadr azol
t etopca@@@cwﬂawﬂ iteipdiazolqygazingl.dri ?Iotﬂwry]af?f '9401% deridinyl,
PY rphe@ingy, Ipherothiaiyl) phenopyzian yhd thbéike of ur yl
2|sobenzofuryl benzot hi enyl |sobenzoth|enyl
i ndol i zi nyl |ndonI |50|ndolyl benzoxazolyl
20057 BB hFsn befPrERRaanY 62 58PS A£abont Moy BHeH %5@‘?1%‘6‘20 a
benzaitsh d&m b ghifoxidedagial when berhédtoxanibirpkqm and a sulfonyl moiety
Dena kbl pesl %JTT 4?§%epevaﬂea<ahgdrmnbenzoxadl azolyl,
benzo KR8 B20] enzotri az , purinyl
qui nol i nyl, |squ|noI|nyI C|nnoI|nyI qui nol i zi nyl ,

29phtheltas llih% is gEftbiria (ﬂc)(ﬂlhdrﬁ,}dhlortq bironaz aldi mdd As used in the foregoing
naph 8I?1|mrein% %f Pdlyl}alggce rﬁél%%y o]lyf?aq&g Ql)é%aa@ élﬁroup or part of a group is

py rar“
1.alKyl, for example, as mono-

< olefineti r@wr prdgﬂlyhabwhﬁtlté&ffél% ledPy
IS Qﬂf%%&ﬁ%kﬁiﬂﬂed nehay, ol Wﬁduﬂdﬂyﬂethymyvﬁthbﬁé apydrk diybro atoms, for
i m g(ggzlloféy(ﬁlhu%ofnethgl?c{grtr?ilhpoﬁgrﬁé’i i, ?ff}ulaloe&f?ﬁﬁﬁﬁlﬁfen%la In case

furS razi’
3Q hi laqrg|tl¢qyyqnghalﬁgqn atqRSGHQ AL P&y p],lgw group within the definition of
OX oM HARY, Gk % pol PHalctA QAIRY1Ythay indy bs the same or different.
i m'dazopyrazi nyl, pyrrolopyr|n1d|nyl
thlenopyrlnldlnyl furopyrim
i s ol tarmohasgrgesicleii 1@{ theydefinitipn efAd| qgé/ is meantiy include all the possible

I S OXAZQ LB dTitieh HYerocydies, PxaARARP)yIBlyUtdmyprises 1H-pyrrolyl and
:ﬁiolo &{Iﬁ]dlny| I m dazopyri m di nyl,
% @ dazi nyl t hi enopyri dazi nyl ,
furopyridazinyl, isothiazolopyridazinyl,
t hi azol opyri dazi nyl



I soxazol opyri dazi nyl, oxazol opyri dazi nyl,
pyrazol opyri dazi nyl, im dazopyri dazinyl,

wo@z@diozgar opyri dyl, thiadi azol opyridyl, PCT/EP2004/052262
triazol opyridyl, oxadi azol opyrazinyl,
t hi adi azol opyrazi nyl, triazol opyrazinyl,
oxadi azol opyri m di nyl, thiadi azol opyrimdinyl, 15

triazol opyri m di nyl, oxad|azol pyri dazi nyl, PCT/EP2004/052262
thladlazolopyrlda2|nyl trlazo opyrlda2|nyl
i m dazooxazol yl , |n1dazoth|azolyl |n1da20|n1dazolyl

| s@hazabodyclear Ihétyﬂocydlesmttllm definltion of R azRM yilay be attached to 'the
Py rr%:ﬁ{]c?e% of ¢ 'n{b\{'f%cule%l( ﬁgﬁhﬁt(f)'tﬁ%héﬂf An'y ring carbon or heteroatom as

thiaz riazin azotrjazinyl
oxéﬁpfaﬁlé?t%ﬂwo&?%ﬁwlse Prilef 0%y Bireramilpythen the heterocycle is
tr ilmmhcﬂw ita:rabzrby I1;iméardiglz Dl dazayly #-dthidyiolyl apdidia dike, oy when
ph i

Shose SR mpRRRGE A e FRMMEOLI iy i i
when attached to a carbon aton] a squOX|de noi ety
whemhat dngehagbld @gR'sKb)fodeuratnora thardore tisndl if amytonstiiiats,yeach

giﬁerns are attached to a sul fur atom
25%%ﬁe %?ﬁ?ig%o I'S generic to fluoro, chloro, brono

and iodo. As used in the foregoing and hereinafter,
10|oo |I_)11|ib3|d@eﬁ31/n fah kytlsiimentpikyiiad ilems aldigte ths tiee twndupy de attached

i ned as nono- or
oI yﬁlgic’ﬁh‘[gugé éu lﬁ%atg%g4al kyl or C1.6al kyl, for

exanple as nono- or pol yhal osubstituted nethyl, in
parfok ﬂiéka@éutfmisél)éhltsVdf tie compowtds BbfoembilayD faee thdse Mherefrothe

exangrllt on 1|s Bhalil?:ﬁge]qﬁéaﬂglaﬁggta lreI Ifll)\y ep 'E?l[smf §8ds and bases Wthh are

n’'case
150n@on@b@rg@ﬁel&whsacafrpéabéﬂm@tﬂ@uﬁqddlssrf%ww g&ndhﬁopreparaﬂon or
Wl t Pakificdtion ofl@ bhdtinhdedticallly acqeplapleabmpdundal i ydltspwhether
haI Y, i
S OB RLRBADS RTE: fhaghid et
neaﬁﬁmﬂwllnclude all the possible isoneric forns of
the heterocycles, for instance, pyrrolyl conprises

N T

cardeBpyisq (be grerapeytisplbrirtivenemiokisacidadilifpt saforms whichyhe
R7 a:ofpyuli ofifdrach€l) atemblde fortre Mie Naler canfcohvemiemdy beobtained by

Of f 91 i p%, Jhg bgse)l’orgrh\gv?lllJ gﬂgp a'gl%{'ﬁéﬁa@ac?cﬁ ra? Hor gxgtdg rf91aéx91?qgle

PeECI
ox dwﬂroélah%m ¢ BdyHEellpHR jrdrebrogic et gAlfurif pcighgyric acid;
230e phobphoglaaad yhd thetikdTodagaliy hoid for kk ahagelaydticapdpdnb, hydroxy-

'b'ekggethcg&%%g@%a%&ﬁ&?@g%%&c RafARAIRRA. Gkhc, bhiclERY
anyfumam anfilie. tpriggic, hwdrm aédm»gan%ﬁ&bwaﬁ npRangsukanicn
a n yetl%ﬁBﬁl‘lfohlu G:Kbhzene@ﬁbmc dehkylbbendsalforie epaotentesulfathic,

%({j TOXY, ﬁnztm a§1 ﬁ%h%&&%gnfo[ltagd Eﬂeﬂﬁte %ad. %ﬁv? sely the salt

305wfpablc@ bq Q@gveateéhgtlempnttméw&lﬁélutméhmfs@ a&?aﬁOtrg of the
conpounds of formula (1) are those wherein the

terion i ar uti.cal ly . LEF . .
s aI C8'an8%rlld§ gP gn iy g@ contz\%mé émglr%g)?ﬁérﬂ%% be'EJ%M‘&Yt‘éﬁ into the.lr
northgrhpauieadly il waionyioxie et epmEntrdditipnselt farme by geatmengwith
eXxafPptPriatedrdahiR 2R BidATaALcIb@sEs. M ppropriate base salt forms comprise, for
35  example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,

sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.

primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,



purification of a pharmaceutically acceptable
conpound. All salts, whether pharnaceutically

waemepesm e or not are included within the anbPeT/BP200de52262
present invention. 20 The pharnmaceutically acceptabl e
addition salts as nentioned herei nabove are neant to
conprise the therapeutically active non-toxic acid
addition salt fornms which the-1xxonpounds of for mRGT/EP2004/052262
(1) are able to form The latter can conveniently be
obtajned by treating the base formwth such
appr BpFTAEP AR WG dSoprogY gaicctha &ug butytaprinedizemet.e
hy dtiohélamis didtylagmig, diefeicahiberdigo dpyl]é&ﬁﬁh@ kii9sp qune

;2 |ed1 I %gylaraiﬁle fﬂ&&ﬂoﬁdlﬁgl gpengm% Elhcg-gﬁogme tri th&[}gﬁ;ﬁel 1ethy1am1ne
ac etflp@py 6m8'ﬁa%plglldlﬁ9,d}yg Lyc, qgg)@{lpq;and isoquinoline, the benzathme
52- hiyitethyy Dr gipaindie; 2- aﬁnm)r(mydﬁﬁ@mbﬁlyl)q)@bﬂoﬁaneﬁﬁl BPdrEbamine
S u Cs%itp ('%Ifr‘&/ siaﬂg g/?tg %m#né)pagggtsécl%cag ;}E% c%z(%fnp}e arﬁ%‘fr}?a]ﬁ’é@& Iarf(bth? Eke
et fé{mlggraq ly g’ﬁl salt fqg@ﬁ;g@ Recarvegdiy, treatment with acid into the free acid

4- rfetolny| benzenesul foni ¢, cycl ohexanesul fam c,

2- hDﬁgrté?fﬁy GiinR 'sﬁt alsAb %mp?lgesgﬁeﬂ?}%r XY, b P(ﬁ]o%qg ﬁgcgtéon grms which the

I I ke aci

10 coﬁ\‘)@P?‘g’(ﬁlS BYf OETP%lat(If)(éﬁ?tabW te Forgy @Pmpﬁehoﬁﬁut«m&brms e® clzabplrates,
f orainohdlles awitheliteds of fornula (1) containing acidic
protons may be converted into their therapeutically
actjve non-toxic metal or amne addition salt fornms by
t r JRE HFER dUFIETHATY RBYReO 3F hsgd Bersingefarecdedines thevgragramrg ammonium

basas. whigtpthe psrhpduddderernsad () efr@ EHSIE tcﬁi%ﬁﬁ |b5/ %ctlérpcget\;‘e%n a basic

ex al kal i and earth

15 %!TH %oﬁé@?}ﬂﬁ)@ﬂy{éﬂ‘fg}nﬁﬁé I)Szilrﬁl an aPPrﬂPrlﬁjﬁ quaé%axlz%agent such as,
po {HSLIAYRE WeitpHedl Uﬁ?bséﬁ‘ltf‘éil alllhakifle, grydlrpdide piearlialkkglhalide, e.g.
salnteghytibditie ort@anylodiias Oser Radants With B8 eadREQBEHRA Ny be

Tt L e T N

PCF/ @W@@%i@ﬁ@%& qBRLPRER RS hap p opyliesh eharged nitrogen.
201 s Bparopydusinallyeaccdpbudlef dtifiteldais Ylchide ﬁBlofoS BFPR{G3 iodo, trifluoroacetate

di od g&é{a%m"[rﬁg COIg'IItquotﬂ%)lf @ﬁgl{% can ge mt[rog nc%ﬂ %ﬂ{}% gﬁ?}ﬁgge resins.

di propyl am ne I sopr opyl'am ne
pyrrolidine, piperidine, norpholine, trinet hyI am ne,

t r Tb¢ Nydxédeiforens of thiel pésomcbmBbuiRs ai@ bhhdakCh icBin se the compounds of
pyfdrﬂ'uﬁ?l) v?r%!eﬂf J)ﬂenoq s@ﬁ:?'al ke%t?ag}lfl h@r%!gel:nn %cbmst zbrg oXi 1ze to the so-called

252 Q(rﬁxl‘ﬁﬁ 2 (hydr oxymet hyI) 1, 3- propanedi ol , hydrabami ne
salts, and salts with am no acids such as, for

ex i and th nve
R B o Lo B PO bk SO e
i n@@ltt%léalﬁsp geaterpary amings apd sreneocb@mmlad]ammq:rmfosm mhayadem@in one

CooMmmors esntérl of shdliBtaas caibdhs Seleveni@fdidohRAc FRRE5
3oWhich the 10 conpounds of fornula (1) are able to

form Exanples of such fornms are e.g. hydrates,
al Leiemat sgeashemiclly ispraic fpimes” mensed hepetmbeforradefinesillrhy

aspassibld shedolomaat ir@s dafch rtlféscoﬁﬂiigurmé af ﬁfrlﬂﬁ‘lrzﬁ(l) mlﬂWOmdes
S a&&dﬁg‘ﬂ%?s Lﬁaternar% n@gég%rspggﬂglg'glgmjy f?métlonaladrelelvzﬂl?/lese may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds
35 denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure as well as
each of the individual isomeric forms of formula (I) and their N-oxides, salts, solvates



15 nitrogen of a conmpound of fornula (1) and an

appropriate quaterni zing agent, such as, for exanple,
wa@eoosprd4onal | y substituted al kyl hal i de, aryl haPCTHEPIN4/052262

aryl al kyl hal i de, e.g. nethyliodide or benzyliodi de.

O her reactants with good | eaving groups may al so be

used, such as alkyl trifluoromethanesul fonates, alkyl

met hanesul f onates, and al kyl _4p-tol uenesul f onat ePCTIEP2004/052262

quat ernary am ne has a positively charged nitrogen. 2

Pharmaceutical |y acceptabl e counterions include

¢ hl v ig@gterbsirg mmines ewbatantiallyf fragoi 0 asediattdwithieds thae § @ gpreferably
Th qﬁs% AR50, P l%rt?cfulagli]&'s fifan QZonan %ds(‘ﬂr@i@f&ﬁ@qgsslﬂﬁdnnl% bflle other

exchange r ési OXI r es

c orfﬁfzsnﬁ%%s Thas.evhica aﬁpm%ur@oafr&wg 5ﬁ%906 Bﬁﬁ‘Bfﬁﬁ%@ClgF& as (E), this
f ormizshathad the vdnggoahd issnbstantiabefrer elthd @) isomey ni t r ogen

Sat qﬁg@'&lﬁalo gtlalgbée%i é!egﬁlsnﬁa vgﬁﬁla IRe Gr S %énf&u% ,esg})étftuents on

npou n

f ortvalent mplc étﬁ&laﬂlﬁ)eﬁa%urﬂ%saﬂlﬁélé mayg etngﬁtrfh% gip 1 frans-

g uadogfifiaitiona Con@surall énchgaeighienble abidg caisiaveah & (bgepen) or Z

may(zé:sgﬁ“n%hﬁ s@ﬂ:@c}ﬁﬂﬁs t?alg ﬁcmb?é'ﬁbn@f ?ﬁ@ﬂeﬁﬁi & { ¥raﬁ§“ﬂ{ S, E and Z

as stereo |soner|c or ms
" stasp welk keawndgppgsps gild i theg¥ts " as used her ei nbef ore

10defgrareschadlcallhgomgirsfoihd & thd @meoiusis e farmufaqi)nse oiviakly

! RO ERIRAY RS RhechSFitIH fe bdobe oA iliGlidn, N OXI des,

adcf Ion sa , quaternary amnes or p yS| ol ogi cal | y

functional derivatives nmay possess. Unless otherw se

memivhanesd wedd lierditeadre dr hdréigafehtm wadtitcasi ignbe sadertedfeach

g?g?g %Qﬂﬁn&?o %PQ | 1%%%?@6@5&6%5&1095 %Jhl as @(9‘%%519{)1@ for R® and R?,

15 ortlietonsibley ccamm%noag g e éVhé?ﬁéfeeﬁli%‘ﬁt‘ia]éﬁﬁﬁ?sélb@fanfj pich lead to
basihemitall geablamoktulect ure as wel |l as each of the
i ndi vidual isoneric forms of forrmula (1) and their
N- oxi des, salts, solvates WO 2005/028479
PCT IR they mpoesis of tprmplet)) pioy gla LHSDD Frirdruameiciorsy yuch
am foass Athbsdharot d:)@lllbij{lyfilli(ﬁ@,tedl in éhe abswdoinatl@dte mtélell ests included

hap. f n

Zd %trﬁ&{? sgd’pﬁgﬁh@ net rng\% ti ggg élt Iééﬁ tlhg/?lée%érﬁ #@ﬁtldﬁﬁé‘ludes

|soth%f0élowml§§mp ﬁ a conpound of formula (1) is for

I nst ance speC|f| ed as (E)Iil th{s neans that the
corrp&iuj& substantial I yxfr of the (2) isoner. 5 1n
i cyl a

par ¢ w&eogeni ¢ £en ler s| may have the R- or
S c Nﬁ&(\ substit «QJ\ bi val ent cyclic
(par thally) sat ur ated radical § rmy have either the

cis- or trans- configuration. Conpounds enconpassi ng
dou‘@flh%ebémfé&i ﬁe@anﬁﬁy eh@tem@-cfo%bm %mor@mazly' bZa4S B

- st ereoche at . s d

By R Ty R e
s k| (G dr (D) 3encanttto alko irlusle @@uh\émldafdn}as itedinsahts, chefrgrupternary
of Jn%ﬁes%ﬁﬂﬁﬂ@@?eo@ﬁexﬁ@ilm-lgcﬁnérilc)forﬂffse P Q}Yécﬁﬂl fn'téfest are those

: m‘g{‘]?gﬂ%d O\fl\?PéWél\r’;“g %ﬁggbﬂr?]gf:rg?qﬁlg@fcaﬁ}gg‘g? her ei Inafter

that substituents can be sel ected each i ndependent | y

3(gggléﬁg{rst térlas%‘h OhbSHABAIH $hedBLsk Rk VRS ard Hole @ngoBfds of

formula (I) havmg the gollowmg formula



15 all possi bl e conbinations are intended which are
chem cal ly possible and which lead to chemcally
wae@blozs4mpl ecul es. Sonme of the conpounds of f oPEIER2004/952262
may al so exist in their tautoneric form Such forns
al t hough not explicitly indicated in the above fornula
are intended to be included 20 within the scope of the
present invention. For instancg. the present invegi/eR2004/052262
i ncludes the follow ng conpounds B Wenever used
her ei nafter the term "conpounds of fornmula (1)" or

any subgrd%l t hereof, such as conpounds of fornul a
(1-A, (I-A JI-A 2), (I-B), (I-B-1), (I-B-2),

(1-Q or (I i % meant to also include their N oxide
forns, Ir salts, their quaternary amnes and their

cally |somer| ¢ forms. O special interest
areftho F iorrpounds of"or mul a (1) which are

e. 30 Afirst interesting
emboditrent’ of {TheFpyes&nt invention are those
conpounds of Rformula (1) having the follow ng fornula
VO 20Q51de 28ghafn et B2 20 4pt 82 26Rionlshk, a quaternary amine or a
POl SRR ARl roftn | &re%f Whorcth RO TECRULLE Bl hide F. €, D and
accep e a lon sa quat ernary am n
st e‘?l@@ceﬁé’ﬁfl@élhlegﬁn}a%‘f‘?erl c form t her eof wherein R,
R2, R3, R4, ring E, ring F, C, D and mare as defined
h erg 'sg'c%gclﬁ) Yn?eres%néerﬁ@&ﬂrﬂ&ﬁ L PIE (r}'g?e%&dg L&gzgﬁﬁ%foﬂé {1‘{8&} co?‘rgoﬁrnﬁ of

resen
(| fAim‘Ha(/Ir/hbhat"Wé thegfio} I%Wﬁéorfn&}anm a (RON (1-A-1) R a
N- oxi de, &R geutically acceptable addition salt,
a quaternary ‘amfne or a 10 stereochemcally isomeric
formtheregil Fyherein R, R2, R3, R4, ring E, ring F,
C, D and Xim are as defi ned herei nabove. A third

interesti enbodi ment of the present invention are

t hoge c nds of _ forliifla (1-A) hawngthefollovvlng
for kul 4/ 15 a N-oxide, a pharmaceutically
acceptiabl & ad|t salt, a gquaternary am ne or a

st ereocheni caRly Tsoneric formthereof, wherein R,
R2, a R¥xideda pHatig@eltically m@etablECadiitibnBaltar gha@maciedminedr a

ldjers?érg&?lgl%ﬁally isomeric form thereof, wherein Rl, RZ, R3, R4, ring E, ring F, C, D and

m are as defined hereinabove.

A third interesting embodiment of the present invention are those compounds of

formula (I-A) having the following formula
R R

X|
4
CL ™
1

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a

15

stereochemically isomeric form thereof, wherein R, R2, R3, R4, ring E, ring F, C and D

are as defined hereinabove.



WD 2005/ 028479 PCT/ EP2004/ 052262 - 16-
PCT/ EP2004/ 052262 A fourth interesting enbodi nent of
wao b@spesagzent i nvention are those conpounds of PEDEP200&052262
(1) having the followng fornula R2 /3 X R a N oxide,
a pharmaceutically acceptable addition salt, a
guaternary amne or a 5 stereochemcally isonmeric form
thereof, wherein Rl, R2, R3, R4, ring E ring F, PgT1/BrP2004/052262
and mare as defined hereinabove. Afifth interesting
enbodi nent of the present invention are those
¢ o fenmitintefestifgtenibotiaeft ofB)e presentigvdntien helthawicorgpounds of
for lﬂa &On I&l%fcqﬁwn%fgm;{mceutl cally acceptable
t

addition sa a guaternary amne or a

st er eocheni @& Isoneric formthereof, wherein Ri,

R2, R3, 1&34E, ring F, C, Dand mare as defined
[ A sixth interesting enbodi nent of the

vent| on are those conpounds of fornula

(I- i\n the foefh] owkBlg formula R2 (1-B-2) R4 a
N- oki de a tlcaIIy acceptabl e addition salt,
a quatbéer nary a stereochem cally isomeric

formthereof, m3R' R-, R3, R4, ring E ring F,
C angloldde: }ﬁfrﬁac%&mq ieeslahiesiinAhan s qu q%\ig‘ﬁ@%ﬁlga&%m
ven

CT/ EP2 04/ 2262 - P2004/.0522 seventh

| nt e ?‘H’ﬁ% %‘B‘F R E‘Fref’ & Bﬁﬁ&lg ?‘ £ f gt C D and
t hoseregsdpuaddsregfabofeor nul a (1) having the foll ow ng
formula B N Rl7a 5 a N-oxide, a pharmaceutically

acc ble addition salt ne or

ot ok BBt dineieyPduRatdr Ry RisPRbY o8 MiedF effpoRdsof
B doends (I iaming tieefoBowiapévmulaand wherei n R17a
represents a.Ryl optionally substituted with
hydr oxy, cyé am nocar bonyl, nono- or
di (Cl1-4 A nocar bonyl , Cl-4al kyl oxycar bonyl or
aryl .

()m (I-B-1)

CCLAR

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
stereochemically isomeric form thereof, wherein R], Rz, R3, R4, ring E, ring F, C, D and

m are as defined hereinabove.

15 A sixth interesting embodiment of the present invention are those compounds of

formula (I-B) having the following formula
RZ

S

a N-oxide, a pharmaceutlcally acceptable addition salt, a quaternary amine or a
stereochemically isomeric form thereof, wherein R, Rz, R3 s R4, ring E, ring F, C and D
20  are as defined hereinabove.



10 An eighth interesting enbodi nent of the present
i nvention are those conpounds of fornmula (I) having
wo b@sohzd4rowi ng fornula R17a B N N' A a N- oxi dePCHEP2004/052262
pharmaceutically acceptable addition salt, a
quaternary amne or a stereochemcally isoneric form
thereof, wherein A and B are as defined herei nabove 15
and wherein Rl7a represents Cl-6al kyl optional |l ypcT/EP2004/052262
substituted with hydroxy, cyano, am nocarbonyl,
nmono- or di (Cl_4al kyl ) am nocar bonyl ,
Cl_4al kyl oxycarbonyl or aryl. A ninth interesting
errb ROV
R gé Ve Hnt@%st@%%n%()%ﬁ%ﬂ’g ef A ﬁEA%ethH\Ize:ﬁfAl?nl %1@ ‘ﬁ?olge corrépounds of
(I Bljm“L'EiI)]Bi"il)gthf(fouBW Or(“?”t:) or (I-D) vvhereln ring E
20 represents phenyl. tenth interesting enbodi nent
of the present inve are those compounds of
formula (1), (I-AY, (

|-ADEXI-A-2), (1-B), (1-B-1),
(1-B-2), (1-© or /%hereln ring F represents
phenyl 25 A el eve t7h I nter estl ng errbodl ment of the

i nvention arethos JEE’ I

ap{? oxy(dF aAP%ﬂmaCEIi‘UC lbﬁicce}zt? tqn s%s f)quaYafnag/ ne Iy
( I -sBrea@herfical B) isavhegicdpmm rhieregt, E/helamdA rndg afe aselpﬁle@iémtemabove
phesyhwhedéh Wt 1Blefdnlts @ NERYIOLIbDYY @ﬁﬂmdllte;diﬁzmh mdrcltxlyecyano
pr esent |nvent|on conpounds 0 a
D st o A G AL aT AR e e Gy el o
WO 2005/ 028479 PCT/ EP2004/ 052262 - 18-
d’CTAﬁé’gﬁtﬂ%%é% %n%dlmmﬁsmléseﬁm)a&%uo@% RRGAEHANhds of

" oI g the é@%}; G2 O At O 20) - RI6:

Cl- 6al kyl opti onaF substituted wth one or nore

substituents eachN ghdent |y sel ected from R3a;
Cl_6al kyl oxy opt <\on [ 1y]s sUb¥ituted with one or nore
substituents eachNM e, ently 5 seI ect ed from R3a;

Cl- SF:1 %%%m%%ll&cfya ly acee t%’b']é‘ d\?(tl tul'éllge %ray\%ntng ?Ina

Rsaeter@hemcpdéwwm@mfpm shereyf s@b@m Mv@% arwseﬁflmﬁiéﬂemmabove
15mo r endsuHesdn RUemplss 6alﬂ1§zlle}pemdadi|ytshl;st18mddemﬂe!dydfmmyano

nmor Egmgﬁ%lg}on?lu Eht S ed a{:(;fq‘gl% lg%fe ntopil ué ‘:ﬁqlkﬁc’& a?%%%f)((r aryl
R3a; or -C(=N-O R8)-Cl_4al kyI 10 R3a represents hal o,

CY an @inchneH kg RNt of BE @bedefaka are those compounds of

C(fgt%ulcg;xp 3ﬁA$ ét:‘f’ @aﬁyg (1%)031—1?"1‘5 K¥bB:2), (1-C) or (I-D) wherein ring E

20 C(reppsadisgbenpthal oC1_6al kyl ;  each R4 independently
represents hydroxy; hal o; C1- 6al kyl optionally
e _substituents

3 ugé%elé‘lhgltélﬁeﬂ eisg%%egplg mealt ]DF?I mpﬁien Inusntion afe | thgﬁe compounds of
opt foonualp I(IQ (I-A), (I-A-1), J-A-2), (I-B), (I—B 1), (I-B-2), (-C) or (I-D) wherein ring F
represents phenyl.
25
A eleventh interesting embodiment of the present invention are those compounds of
formula (I), (I-A), (I-A-1), (I-A-2), (I-B), (I-B-1), (I-B-2), (I-C) or (I-D) wherein ring E
and ring F represent phenyl.

30 A twelfth interesting embodiment of the present invention are those compounds of
formula (I) or any subgroup thereof as defined hereinabove wherein



substituted with one or nore substituents each

i ndependently selected from Rd4a; 15 C2.6al kynyl
W@piosoesard y substituted with one or nore substPCT/EP1084/052262

each independently selected fromRd4a; C3_7cycl oal kyl ;

C 1 _6al kyloxy; C 1- 6al kyl oxycar bonyl; C1-

6al kyl car bonyl oxy; carboxyl; fornyl; cyano; nitro;

am no; nono- or di(CL6al kyl)amg no; pol yhal oCl_6gdayEPr2004/052262

pol yhal oC1_6al kyl oxy; pol yhal od _6al kyl t hi o;
-S(=Q pR6; -NH-S(=0Q) pR6; -C(=0) R6; - NH(
qléca)apabm cyMdCAmiahEBhHonyt; amBd; ﬁmozmmm‘é NRéRgndZ(%DG}NHR”;
eac h.ad B@;ﬂﬂaﬁmkéﬁtctoéom@? eSHAN- NIHIU(BQ)%R“ 0y gamyptionally
6al kyl oxy; = Cl. 6al k X% 2,
C1 6%“bp<t§;}1tsq%yétgpg%wfpore é\lthBlentﬁBqﬁ: m Pende tly selected from R

di ( Qrp.daidyloxl ppiiinally substitn@e wdth one or more substituents each independently
i (Gl qu"r'| @Oﬁlﬁﬂllbw | alklelﬂ(wMy sDstifttedR¥ith MRk Bioke

ST 1 e STy T —

Wi t hwisihneneger nhare subgtifuerits esch u@emdmtlymgbm&emtﬁ y C2-6alkynyl

sel e

hy dr(gé(t glf})’ SPe El%fgc[ oty 8%&3"(%3):1;}((5?5“%1{3&}{? T:(ac]'l gl)?)f/: eerllrd%notlg sle:lf:cted from
cyan® 6a no- or di(Cl. 4a| kX' ) ami no,

1ol Bmadpe@ammdlmbanopwdym N@ORIﬁaU@m)eNWRI C(=0)-C .¢alkyl,

|ooI y t L@)—pgg(m % 1of\“é(5é)y@;%ﬁi§yalocl salkyl;
-mee iagepe w&%eserg? SN Rty e v
t ogeb{ﬁﬁfr niofe mntimeansmavlaineepenmﬂty réleabdiom RAT Cg gdlkeafl optionally

for mea&utgﬁg%ggg@%%@ %?%SSu@gts edohiind endg)r_ltl elected from R*;

15( d- 3532 5alky@q?_pwllg s@s&tu@qzmth(cale &Y mogeSSub@Lpe}ltSGppla 1nNF§endently
122- @hetedipm Rdr Greycloatiid- Qs @z C 1 (cdikgloxyaarbonyl;

1655 0 dCa?l)ox T 5 Ql%sfh?rg amino; mono- or
o CEpR b ot ool KRl oy e S, aminos

r epr @i6ereikyRamipey nelihalgft-sadiykinclyhalobseatiylpxagpahhalpCr-calkylthio;
cy ang(=@)RH oNHF {00y, R ;0C(+mRS: NcHC(—ﬁ}H CCE=CHAIHRNHL) BEiCe0)RE; or
OarbongNH)@Byl represents phenyl or phenyl substituted

two, three, four or five substituents each

i nd%p@ﬁ neacl) indepeaderly reRBERHRB LKoY Crrtlkdabrglkyloxy;
C1- 6at lgylkylearboryy;dr@ulit@odycafbahlyiminahamChr Gel;kylkyl)aming

or dif I yl vyl
o, 5488 TPy o ) it

C1- 6aﬁf‘kfﬂnf"m°63d eyaly! sraprsmeay %P%lmaaépacéawwuaﬂy e substituted
290l yhaiktoétle ob al&yuberityentogach mdepeadarlycelydted fF€n Aydroxy,

thirteeng ¢91wg,93m81@ﬁ< LARAN

nver. %el On?lg!r(g%?ﬁr%% n‘@ ;?J Tsa 91%x§?:r ! cyano, amino,
imino, mono- or di(Cj.salkyl)amino, polyhaloCj.4alkyl, polyhaloC;.salkyloxy,
polyhaloC;.salkylthio, -S(=0),R°, -NH-S(=0),R®, -C(=O)R°®, -NHC(=0)H,
-C(=0)NHNH,, or -NHC(=0)R®,-C(=NH)R®, or

30 R’andR" may be taken together to form a bivalent or trivalent radical of formula

-CH,-CH,-CH,-CH,- (d-1);
-CH,-CH,-CH,-CH)-CH,- (d-2);
-CH,-CHy-O-CH,-CH,- (d-3);
-CH,-CH,-S-CH,-CH)- (d-4);

35 -CH,-CH,-NR"*-CH,-CH,- (d-5);
-CH,-CH=CH-CH,- (d-6); or

=CH-CH=CH-CH=CH- (d-7);



formula (1) or any subgroup thereof as defined
her ei nabove wherein ring E represents phenyl; ring F
w0 esessam s phenyl; Rl represents hydrogen or PCT/EP2004/052262
Cl-6al kyl; 15 R2 represents cyano; am nocarbonyl ;
nmono- or di (Cl_4al kyl ) am nocar bonyl ; C1-6al kyl
substituted with cyano, am nocarbonyl or nono- or
di (C1_4al kyl ) am nocar bonyl ; i C2_6al kenyl PCT/EP2004/052262
substituted with cyano, aninocarbonyl or nono- or
di (CL. 4al kyl ) am nocar bonyl ; in particul ar cyano;
Cl R@@ﬂeﬁﬁé&enﬁsl@%ﬁlkyllﬂpﬁéna\lw tsﬁbsﬁm&davlth &hd) agiirfobarbylyl o mono- or

nono Cl. 4al kyl ) am nocar bonyl ; or C2.6al kenyl
subsflﬁ(eb‘t g‘éff)%‘m afﬂﬁ%?ano am nocarbonyl or nono-_ or

di @1 repedskays pf@nylmé@b@rwbmbﬁtlwfﬁé wethjope, tyygyrthieg, fpygror five

repr aﬂ;eﬁﬂusmc yeah éndependentlycelactodfryin halmphwiroxy, parcaptoulaéalkyl,

R22 MR SE 0181 MR 0ci_galkyl

SR = a}ay %ﬂﬁanekg:ﬂ y‘i k §6 ?’Darmn 105;@ yl,

in fdalkdlfﬁ@mhcaﬂé}fﬁl%@%@ Q-ealgoxy. Cpiea ?/10"%*? rbo
repr elslagan@ltmn dyate giro, pélyhedd@igalkyl, Qolyiraldr,l 6alhyloxy, or
parti cuI ar, 2. R3 represents cyano; am nocarbonyl ;
am n8™ BO YNHRL3; NRL3R14; -O(=0)- NHRL3: - C(=0)- NR
13R14; C( =0) - R15; C1-6al kyl optionally substituted

10 ltmthﬁ[bgnt?rint&@ﬁﬁl eﬁ%@éihiehtt(tﬁlﬂ{espr@@ﬂﬂ'lnildﬁd&p% ekﬁjg& J:c)tnpouncgjs of
sel.ec rom R3a: stitute
Wi tf?f“BJEFe(D AR PR ]ﬂ't'“ ARy 3%%eglllé%§%&n%g)epen8%}r¢t ly
selriegtfodpeseormpReay]; 30 Cl- 6al kyl oxyCl_6al kyl optionally
SURSGIF Ehe@nWiphbhypne or nore substituents each

| nqeneadenl hgsehes cadaiom Rear C2-6al keny!

opt 1, w'th one or nore SubStItUﬁ S
I5eadh r@m%ﬁé REREAT IYine@rtenyletrope- GG aaligapsogdbey ﬁl salkyl

opt i gpatituyed »ﬁubcsytaha din@cibéy] BNBORY- oFBIE;. alhBirhinb@icayl; or

e

opt i SHE-JkDaBEOrarhenyd ThparHCw Cing: Gisitsylgubshituted with cyano,

?: Tbg talh'ﬁﬂbl%ﬁlb&}@ @Eﬁoh@@@ﬂ@@&@m@b&mﬁ%a@lﬁdﬂ@ﬂ of COIKBRA substituted

a 0X subst r.

T e

2oosmaxz@nlng?Fa@meEmmmooszmca@gnylpmrp Epparaulay o peppesents

R3a c9inoC2- 6al kenyl opti onal I y subst ituted with one or

bst ] t t L f
T SRS e TR PSS
C( @)artmmgﬂxowpne@(r&sal\llér @apwh c:( 0) O CL_6al kyl ,
25 C(m@p'ré%@ﬂty E&aﬂn&%uﬁg%ﬂ&%hf or 3; in particular 2; t
a i unar 13
Fﬁ’ erg}@%ﬁe ts arglpo Carlnglo ﬁ‘z}lo %H%@B I}Qg i{ &36) -NHR

i n deséraENR e%(,—@g @nt, §1fﬁﬂﬁ<ﬂb‘9@¥wnﬂ5'| sblgst@i[e%xg}t]k gpe or more
opti Q& th%t@d%fnﬂéﬁéﬁ%ﬂ%&&ted@ﬂﬁn [ Upgaﬁ(y&i;tb%bﬂldddﬁjﬂﬁlfbstltuted

h d tl t I
ot wiﬁlﬂm‘?ﬁer@%&% LS IR e “fﬂyuem s
30eac HCi R aATY orbigrallyHF R shyEge or more substients cach

independently selected from R*; Cp_galkenyl optionally substituted with one or more

m

substituents each independently selected from R*; or Cp_galkynyl optionally

substituted with one or more substituents each independently selected from R*:in
particular R? represents cyano; aminocarbonyl; C1-6alkyl optionally substituted with

35 one or more substituents each independently selected from R*; C,¢alkyloxy
optionally substituted with one or more substituents each independently selected from



C7_6al kynyl optionally substituted with one or nore
substituents each independently 10 selected from R4a;
w@0Fogysaroal kyl ; Cl- 6al kyl oxy; C1-6al kyl oxycarpongP2004/052262
Cl1_6al kyl car bonyl oxy; carboxyl; fornyl; cyano; nitro;
am no; nono- or di (Cl_6al kyl)am no;
pol yhal od _6al kyl ; pol yhal od _6al kyl oxy;
pol yhal oCl_6al kyl thi o; - S(=Qy,ER6; - NH S(=0) pR6; peIT/EP2004/052262
-C(=O R6; in particular R4 represents hal o; Cl-6al kyl;
Cl-6al kyl oxy; cyano; am no; polyhal od _6al kyl; or
pol VRi3lop C2-cBkki} loptignally Bubsidtited syitheose At Botesbbstituepiggach
NR9 -C(=@) R6; R5 represents hydrogen
or a(?eggﬁégtpf%%grgr 0 each . ngégﬁn ent] y r%gjres%lgtl
hy d¥ ofgBisseniiyaio cyAno A deyidyR R e1¢ Bxy 7CE0)-Crealkyl,
Cl. ngi(y)L@a{lQﬂhyll SC(E0)-Peieyd @ x3ik Ay tre®iHO)-GapolyigloCrralkyl; in
or a . .
>di (gdgfgéfa% gﬂ%ﬁ%ﬁ?@g%‘é’%f‘mm e?i%‘% ARl sad with
af AR HPHDRFn e reBresels S BB AR BT BARY Tpstigpigd wi
eac honk R inviethubdtnenBeadiingdpehdentylsaldctdd fameREr Cintkenyl optionally

subsg : | for 3.

1. SRS i By e AR dach flaBlniply s PRU Y Rt

Cl . daterNys prignaingbsitated wath oBePrBOre sRRsHEents g indgpendently

10di ( Gtledmdl kpin)RifiGo¢ycpelkyh &1 afalkylely k§1-palkyloxycarbonyl;

POl yhak Qhe Aok Ik §Xdhrbox PO, Sfdno At Yahntifd; Shono-

Cs(=¢ %ng -N@%(go&ﬁ}é,ﬂ L

may BE walkdimingyeplyaplot walyl pplhHpGapkmioxgpobialphr-affylthio;

r adi -66*0);;[{6; fNifI{ﬁQ#@)pRtldﬁ Q)R H [@Hieular R” represents halo; C1-6alkyl;

- CH2C CEBr 1634 oo Giltino; feliRaietiZ zafyis JoCy.salkyloxy;
%%Wcﬁz 3805%0?6%%%22?%%@? 7o
15. ol ? epresydiae, cxanp RRECHIEHeEP-#EPRS (d-2);  (d-3);

( d-Rf)represeos Bydrogancbr €)1;:6a8yl;(d- 7) ; in particular RO and

R1Q,9eachd ; : .

CL ooy e%%%ﬁéb%ﬁﬁf;ﬁsxS%%E&}?@#%%%?%% fgﬁf&ﬂ%ﬁ%ﬂ%ﬁ?wy’

phenyd-salkipiearbanyh &d- stk pros oA AING: HRQBg; o §r-sjkyliamjep; or

35 sulsibl srURIT, SalR@Rimincabpeyiteitéiy esl of dteadortmeantionad ©;.¢alkyl

ydr g .
o Gy 5 R e 2 gVl B84 M oo

1- Galskyrituenss cachdndeprrispiboiiacted ERmARAEXgal keplikyloxy,

C1- 6alylipk pX\alkdbx B abiopk 1xg Calkpiorydarbonyl, cyano, amino, imino, mono-
or di(Cj.4alkyl)amino, polyhaloCy_salkyl, polyhaloCi4alkyloxy,
polyhaloC_salkylthio, -S(=0),R, -NH-S(=0),R’, or -C(=O)R’; or

25 R’ and R'" may be taken together to form a bivalent or trivalent radical of formula

-CH,-CH,-CH,-CH,- @-1);
-CH,-CH,-CH,-CH,-CHa- (d-2);
-CH,-CH,-O-CH,-CH,- (d-3);
-CHa-CHy-S-CH,-CH)- (d-4);
30 -CH,-CH,-NR'2-CH,-CH,- (d-5);
-CH»-CH=CH-CH,- (d-6); or
=CH-CH=CH-CH=CH- (d-7); in particular R® and R'® each

independently represent hydrogen; hydroxy; Cy.salkyl or C;.galkyloxy;
aryl represents phenyl or phenyl substituted with one, two, three, four or five
35 substituents each independently selected from halo, hydroxy, mercapto, C1-galkyl,
hydroxyC1-galkyl, aminoC] -galkyl, mono or di(Cj-galkyl)aminoC1-galkyl,
C1-6alkylcarbonyl, Cs scycloalkyl, C1-galkyloxy, C1-6alkyloxycarbonyl,



WD 2005/ 028479 PCT/ EP2004/ 052262 - 21-

PCT/ EP2004/ 052262 C1- 6al kyl t hi o, cyano, nitro,
w@eioplzd40C  6al kyl , pol yhal oCl_6al kyl oxy, or PCT/EP2004/052262

am nocar bonyl. A fourteenth interesting enbodi ment of

the present invention are those conpounds of 5

formula (I) or any subgroup thereof as defined

her ei nabove, wherein, whenever,.the substituents @E/EP2004/052262

present, mis 1, 2 or 3; in particular 2. Afifteenth

I nteresting enbodi ment of the present invention are

t hos & icentiylthivdsyand, nitiq poiyhaoCi.opikak pelsilyaleisgikylopy, or

ther |ned her ei nabove, wherein Rl is hydrogen

%@L%ﬁ%ggﬁﬁ in particular hydrogen. A sixteenth
|nterest|ng enbodinent of the present invention are
t hos ueeda S ting embatimtdtaf the Jprevent &ivgnisantgs huse compounds of

5 ng8lia APorlR) LS IRT BL AL MU NERL B Ky FEAL SRR e

_ s(sbstigentsiare pyasent BLP Ar2 X153 1151941@;51118@§ent s -NR5-; -0-;
or -S-; with R5 representing hydrogen or Cl 6a|ky| A

S eV,E ?%tee%% 1|Hter£:t ﬁ%eerﬁl%dnrge& gp%g 'pFEFJHt %nQ/fent c{ﬂearfptﬁlgsséec%hlpounds of

i nven
subgretlp(} preng é?bga@lpdbéffiﬂ?fé‘él defined hergipabeyevimsren # if fydrogen or
Kand;@&kwrﬁﬁjaﬁﬁnﬁﬁyﬁvgmo Cl- 6al kyl optionally
substituted with cyano; Cl_6al kyl oxy optionally 20
substituted with cyano; C2-6al kenyl substituted with
cy aheixisenth grereyingROROG AR A itigHreseniinvenfieitre dophgpmpounds of
e mI@ﬁ'thB(H oﬁny&ﬁ@rcﬁfp&ﬁ@ﬁdf aks Ayfaietl hevdinab®etWwhefeth X; represents

Cop resen@;& 4oL gyl aﬁ(a(]éall SR N3 B09L8) MRS,

1 (r@;LrearatSkMR) AnPriOE aﬁ-bwlg/R re@fsealap&wdr@gmg Co-elledt wi t h
cyano, an1nocarbony| or nono 25 or

dl (g Sevénte th n?eresﬂ CQ%Q(?J] %L,nt o%eng)?és&% n&oentf’éﬂba% {htoé%:t c%glpounds of

wi th™cy Ano,  am no
d i (fer_ngwiapwly)satmrwa?r iy defingd h@“’@b‘PW@WFWS%‘é@ ArdRed
W tlhplegeats&yanoaﬁil Igelkak dpsioydllyenbationet with cyano; C, salkyloxy optionally

2(P“ (ﬁﬂgﬁﬁk&whﬂ BYhBACRERROY] subfithied §ieE € P4 ok Dt EOENRRY.

nmbodi nent of the present invention are those
conpounds of 30 fornmula (1) as defined above wherein
R2 AepicRsaiit hicgdsadnOe@boduiem OF the PEddtt invieftionde thbso@ipounds of

Cyafrc])rmlflaAﬁ%asV\é% mec%blgvé ?/ﬁglj’ﬂ%%{ﬂ es%ﬁ@ Q%EW éﬂngm&fa{ﬁo?gl moPo- or
f

resen
(1 Sihopkelignsasatioad Gretor S‘é’sﬂ"éﬁﬂdd’ﬁ R

2% e IO, . M%mﬁd’é@arbdé@&%@f%ﬁﬂker@'ﬁ subktittllel withfc@gdol &inocarbonyl or

ereln t und o a " S lpsele of

f or i V@ﬁ%@%@ﬁg ?&ﬂﬁﬁﬁbgﬁgﬁﬁ%#ﬁﬁﬁ@%ﬂawgb éﬁﬁh
Pm@mdwnﬁmmowr di(§ 1 pallsiaadnocabpiar naceut i cal |y
acceptable addition salt, a quaternary am ne or a

st A %9n%paem eres¥1n|g Ser%gggi}n%ntfo? Y &&Eﬁt‘?@%mﬁé{%‘% filofe compounds of
30 formula (I) as defined above wherein R? represents cyano or aminocarbonyl; in

particular cyano.

An twentieth interesting embodiment of the present invention is the use of a compound
of formula (I’) for the manufacture of a medicament for the prevention or the treatment
35  of HIV infection, wherein the compound of formula (I’) is a compound of formula



-al=a--C(R2) =a3-a4= represents a bival ent radical of
formula 5- CH=CH C(R2) =CH CH=(a-1);

WO PeoSoREE(R2) =CH CH=(a- 2) ; - CH=N- C( R2) =CH- CH=( aPGI/EP2004/052262
-N=CH C(R2) =N-CH=(a-4); -N=CH C(R2)=CH N=(a-5);
10- CH=EN-C(R2) =N- CH=(a-6); or -N=N-C(R2)=CH CH=(a-7);
-bl=b2- b3=b4- represents a bivalent radical of fornula
- CH=CH- CH=CH- (b- 1); -N=CH CH: (b-2); .
15- NeCH N=CH (b-3) 1 - NECH CHERZ (b-4) ;o PCT/EP2004/052262
-N=EN-CH=CH (b-5); -CD repr esent s a bival ent radical
of formula 20- N=CH NR17- E or -NR17-CH=N-(c-2); m
represents an int eger(Ré)I, ue 1, 2, 3 and in case
-b1=b2-b3=b4- is (b-1), t]enbmmay al so be 4; 5R1
represents hydrogen; aryb$Ffornyl; Cl-6al kyl carbonyl ;
Cl- 6al kyl oxycar bonyl ; Cl-6al kyl optionally substituted
with fornyl, Cl-6alk I, S Rkyl oxycar bonyl ,
C1- 6al kyl car bonyl oxy; al yyl oiyCl1- 6a|ky|carbony|
substituted wth C ehyl R represents
cyano; am nocarbonyl; nono- or
di (Cl1_4al kyl ) am nocar bonyl ; cR 6al kyl optionally
su h@tlwmlteecplwmmemyalﬂwsoaccmhim@ntbmyﬂt, agjualermaty-angpe or a

di t(s%e&ﬁérhﬁébﬁﬁmrﬁ@@&g&omeof %1@;-211 kenyl Z ubstituted

Wi cy am_nocar bon

PCT, P%ﬁzg&g?%?%’ﬁpre% S %ﬁﬁaﬁ%ﬁ% ?ﬁ%/ﬁ%li nono-

i ( Cl_46HkGHGR F6EaEHeny(a-or C2_6al kynyl subst | t ut ed
wi th cygngH_c@ﬁy_@pp@HQony a-HI nMono- or

di (CL. 48hkﬁ:(%\@55' %glcéhbony63)X1 represents -NR5-,

- NH- NH- Cl_4al kanedi yl, - CHOH- ,
-S-, rSGEQCF(R“)—N)@Héll dalakBnedi yl -

or - Cl 4@L&ﬁr@@2)\é@p® 5 %25 epr esegtsoi EIRS-, R—3NH— NH- |

10represeﬁIQI‘NNF€%% %3R14t a-6)qis _oj NHR13;
- ¢( =0) ~NRN3FHRA=CHe{He) - R16:7);

bl=b*bi=b* represents a bivalent radical of formula

-CH=CH-CH=CH- (b-1);
-N=CH-CH=CH- (b-2);
15 -N=CH-N=CH- (b-3);
-N=CH-CH=N- (b-4); or
-N=N-CH=CH- (b-5);
-C-D- represents a bivalent radical of formula
-N=CH-NR'"- (c-1); or
20 -NR"-CH=N- (c-2);
m represents an integer of value 1, 2, 3 and in case -b'=b>b’=b*- is (b-1), then m may
also be 4;

R! represents hydrogen; aryl; formyl; C1-galkylcarbonyl; C1-galkyloxycarbonyl;
C1-6alkyl optionally substituted with formyl, C]-galkylcarbonyl,
25 C1-6alkyloxycarbonyl, C1-galkylcarbonyloxy; or C1-galkyloxyCji-galkylcarbonyl
substituted with C1-galkyloxycarbonyl;
R? represents cyano; aminocarbonyl; mono- or di(Cj.salkyl)aminocarbonyl; Cj_salkyl
optionally substituted with cyano, aminocarbonyl or mono- or
di(Cy_4alkyl)aminocarbonyl; C; salkenyl substituted with cyano, aminocarbonyl or



-CH=N- NH- C(=0) - R16; cyano; hal o; Cl1-6al kyl;

pol yhal oCl- 6al kyl ; Cl-6al kyl substituted with one or
wWorRNs/0s84b%5t i t uent s each i ndependently sel ect edPE¢T/BP2004/052262

cyano, NROR10, -C(=0 -NRI9R10, -C(=0 -Cl_6al kyl or R7;

Cl. 6al kyl substituted 10 with hydroxy and a second

substituent selected fromcyano, NRORI O -C(=0) -

NROR10, -C(=0)-Cl_6al kyl or R#g_ Cl. 6al kyl oxyCl_6gdayEp2004/052262
optional |y substituted with one or nore substituents

each i ndependently sel ected fromcyano, NRORLO,
- C( =@horNRERII©}, 4&1@19%@)in@11xb6ajllk9ﬂ Coanlk Rl silibtitmeddioyithooysmo,

opti substituents
%ﬁhécxrb%g;g ec?ect eﬁlkf;@@ﬁm%alﬁa{y@

each |ndepen rom.cyang,” NROR10O, 15
C(RCPPIRI R d(yi HeHeNghr kY1 -6 @ikaéaqhxleﬁglﬂOH- -S-,
opt [ onan—y))lsubStalhakaédm toh—CmaHxamerdmm?_e subst it uent S

ac I eclied. fHo L
¥ }B eﬁgl\l%@%l Q5.0 Ng% kdS (R kag
optli1 orﬁweywé%% d: FER-N &(—98#\31 TS

each i n@gpydwﬁf&u:@) geﬁ exanechata; Emdabidyb polyhelnG1-6NRIRE Qgalkyl

-¢(=0
(=N 6“%3 gﬁl'e%gmg]%rke m%%@@gthgggts%clﬂgxgeg%ggemly s?{]&%ed from
- NH- NH-C}’anO}\HRI- @(—O) ]Hi{_lb C(-OQ—C al _og)Rp C; galkyl substituted
10- X4b- Clvithalykeur@dhdh second ﬁmstﬁmnkmwdyforﬁmno, NR’R', -C(=0)-

- Cl . 4al & iy k % ituted wi
O E é\lgggl ylld(; o%@ﬁ%dﬁﬁkeﬁgﬂk% yC GlicNo I\éiﬁ%)an%ubstt ted with

- ¢( =0) one olgnore_sggsutg)eﬂts eaogﬁ@]depwdpwlwﬁc@é |f1ﬁ>§1 CYRRD, ng]O
- N=N-, —CI(;‘(G)Q))TRgR1 SO OESE=1) g Euy Rﬁ&jl gdk}doﬂz]optlonally substituted with

Icgd$g§2) 9%% (EL@ trs]te chl'lf?&e endEXt fé/lNRgR]O
am noCI y}ng ? ﬁ@ﬁ Bcﬂ ﬁ{,e@[l gm@ﬁ y substituted with

pol yhaloa€ar ) lﬁaﬂelsyﬂmwms amhnadepeltienys selde@d Gronolfalo, cyano, NR'R'?,

di (CL_4etdylNriR'™ o(@@ld;smilky@r &% ftaj m}xaw&p%HQméhbsu%d with
- 6al kyl car bonyl or

di (C1. #af Rwyr&ﬁv%ﬂ@g?/ S Rgoh lg(tsapq@emgv w;;ea;eegr@ﬁa halg, ano; NR’R",
f or nyl -CGhYAMRRN, c@(r:bx)wléalkﬂbf RAI-&ENeRYRY QYL R or —X5-R7;

R e e -c;*r%%é@ﬁ PG fiancait,

6al kyl cﬁrﬁ‘H‘r‘W‘F yearor Ciatikeradi Kexy GEPkGE‘Pde}i car bonyl
subst i t-a(:eNiORl )ttll @kﬁneﬁmlkyl oxycar bonyl; R6 is

CL 4al kyl . ag 435%%0&399[\1}@-&%_46 kiﬁ'(ié)m_@ 9L0),-; and

pol yhal o0 4a| I S a_nonoc bi dyc

D oI D8 5 Reebeio A N PR Gl b Sor Sl mat | o
25 ardad k& indemsndentlproepoesyush halo, hyfloyw| G ic6akylt Gizcyatdalleyl,

sat ur athd?aug%xtyl l@;‘d'ré’xy@%éﬂfy@taﬁgn 6a113§10<[§§¥16 (1711tro polyhaloC1 galkyl,
or

heterocyc wher'ei n "each sai car ocy clic
het ero (pybthle I- ¢aH<glc§(ysqn@ﬁ%cawgwgy@ e) dﬁ@] salkyl)aminocarbonyl,
PCT/ EPZD0gMIQS236ber3d,-C1RETYERZ00M DHRLI6 meaymono or

optl on%(lci lﬁ}ﬁ?r%t ted where possible with one,
i tuents each
o e Ry arg@ff%&f BT b s aopd s
C_l 6 alpkiphally stli;sd_t\mdyﬂnhiﬁahjdy(ﬂ] 6alkyloohnyb 41 1kgdlk ylonycasbaryl or
di ( Cle alikpldeumy RRE1s: @8] dalyioxh@ [ B¥kylcarbonyl substituted with

Cj-ealkyloxycarbonyl;

RS is C, 4alkyl, amino, mono- or di(C, ,alkyl)amino or polyhaloC, _,alkyl,
35 R’is a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
carbocycle or a monocyclic, bicyclic or tricyclic saturated, partially saturated or
aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring systems



Cl1- 6al kyl carbonyl, C3_7cycl oal kyl, C1-6al kyl oxy,
Cl- 6al kyl oxycarbonyl, 5 Cl-6al kylthio, cyano, nitro,

w@eioplzd40C1 6al kyl , pol yhal oCl_6al kyl oxy, PCT/EP2004/052262
am nocar bonyl, -CH(=N-OR8), R7a, -X3-R la or
R7a- C1_4al kanediyl -; R7a is a nonocyclic, bicyclic or

tricyclic saturated, partially saturated or aromatic

carbocycl e or a nmonocyclic, bigyclic or tricycli®ecT/EP2004/052262
saturated, partially saturated or aronmatic

het erocycl e, wherein each of said carbocyclic or
het ermgyaplibgallyibe guissyiatteimghetOpassipyle oyithi amnawloythlre, four or five
substgubdifRets\eher iBddpeadnlY seldddFrdmBalo,thBsox}, hﬁ&@aptcf 0Ylgalkyl,

f bst.it 1 tl |
el o, Sfpay SRy rRRES eyt BEFRGTC b A B el By,
ami ndel- eBltldayhonyrbnacyoloalliyly C1-balkglok iyl 1)-éalexgcarbonyl,
5l- 6al¢<1‘><dga1k;f1mrdw ano, ﬁ;&o p@glhkmt:pgm@@ Y| ha16@ %gayfdxs)al kyl,

Cl-6al kyl oxy, Cl-6al %qx carbony 1- 6a
cy an@miprcarosnylpd iR RN Q&) r?§erR ﬁbRyr%H@}Sﬁneélé(l kyI XYy,
15 Ritisnasarcbyutiy) hicyatic oﬂﬂ@ydﬁc@htﬁ?&)e,d PRBtidlly shiyehitelge Ayomatic

Cl 4%&%&@?@& aﬁﬁ&lolggch%glgéytcﬁl bf til?}éé’fﬂjtsg[uﬁ'ie)él par%@ly%ﬁ%ﬁha’tefd or
Cl 6T RPIECALIETYFLC W@ielesac!a# %aawésﬂw or haﬁ%fqezfschcmaéystems

1®r  dirh&sloghiahKlylbeaabstiaitedWliede padsible with one, two, three, four or five
glat(: ﬁlsggﬁitt\ﬁ)ﬁ{s)eﬁéﬂrlgnenitﬂéﬂﬂy Eeleg%e@%mﬁﬁlo d&&y,%@reé@ﬁ? C§idatkyl,
S I S L e
one of1 Gailbylcaslmwt iCs wyntoglkela €in-ceilisllopr fdesalkyorxyetrbatyd d
fromdy ?5199%10 Baliky) Malocrééﬂ{y@ P¥ihalbe] wyRxy,

car boxy g 0X carpony cyano, am no, i m no,
I%ono- aﬂaﬁocarb@ml Al i) &Rnd, ~ pol yhal oC1_4al kyl ,
pol khia Ilm@QgemaCkzyillwkyptlonplm sphaiita el with iy ot hiyb,

& K?i R R A SR
| s@léfw@ﬁyqa@@eﬂh@?lmpornfmr (o 69%V1é4w1narm?w 94l ent
r adl CAIC; QflkflRbdidcarbon THZHTHRR Car KHRhereth- bl of the aforementioned

d 3)&%%%%@ %ﬁg %sae? 1@5‘%5] £ Sdendddd with one or two
CH2 sehigltqris pach-ipdepepdently sajgeted framphydrpmeth-@lployd- 6) ;
FHeide o Clitk@idx CHarHod yI7 T _saRY Tox y éps @S E By S0 L8NG, ; imino, mono-
Cl 4adrlay<blqm<lygminbypo$ﬂﬁﬁbl Ldﬂﬁe@% yhhﬂa F;laué;@dxlyyl oxy,

cyano am no nono- O amﬁno or
am nd??@ﬂ’é@ﬁ:walkyéﬁlodfa?(ﬁ??pgarHHn%ﬂFD)pél’ ?@Box%lé%(ﬁ‘a}ﬁfl
mm NOCaEODHNEL, THOMRS, di MR aRkydr) am nocar bonyl ;

BB, B S B LA s

-CHg—CHg-CHz—CHg-CHg_— (d—2),
-CH,-CH,-O-CH,-CH,- (d-3);
30 -CH,-CH,-S-CH,-CH,- (d-4);
-CH,-CH,-NR'2-CH,-CH,- (d-5);
-CH,-CH=CH-CH,- (d-6); or
=CH-CH=CH-CH=CH- @d-7;

R" represents cyano; Cj.salkyl optionally substituted with C;.salkyloxy, cyano, amino,
35 mono- or di(C;.4alkyl)amino or aminocarbonyl; C;_salkylcarbonyl;
Ci.4alkyloxycarbonyl; aminocarbonyl; mono- or di(C;j.salkyl)aminocarbonyl;
R"? represents hydrogen or Cj_4alkyl;



R13 and R14 each independently represent Cl-6alkyl

optionally substituted with cyano, am nocarbonyl or
worews/0283r9 di ( Cl4al kyl ) am nocar bonyl ; C2_6al kengdT/EP2004/052262

optionally substituted with cyano, am nocarbonyl or

mono- or di (Cl_4al kyl ) am nocarbonyl; C2.6al kynyl

optionally substituted with cyano, am nocarbonyl or

mono- or 5 di (Cl_4al kyl)am nogar bonyl ; R15 repregenysp2004/052262

Cl_6al kyl subst ituted with cyano, am nocarbonyl or

nmono- or di (C 1. 4al kyl)am nocar bonyl; R16 represents

Ol -BAkid/R eprthiindeabidentiuiestesdnt Ceehliyl bptionglinmpstituted with cyano,

am nogar oMY byl 8F mBRAQ: aRE _4aﬂ4y()%n%@4rm )mm&&r barxhily

or R resents
C1. 66§PWFM‘§$‘W§R F¥eue éan%C?rPO%xl )9? mon(blcgﬁgézzta ky} g,rpmocarbonyl
T epr eseakgnypbgivphllyonubgitetay vith kpsib] 4niheciriwinghoremep- ¢mo,

5t hre - {mrfd ¥Bomubstituents each independently
edld?#!ryo)%w ¥ Ony? mer capt o, Cl- 6al kyl

hy&% oi@?@sgnt%%l q@fﬁy Sug%ﬁt @Withséfmeyﬁlmmﬂ%@néﬂrord?% or
1- 6a|d((¢]1)aﬂm1)anﬁo]:arﬁaiy,kyl 15 Ci1-6al kyl car bonyl

ﬁ,&ﬁq@i&} 6a1k9il?@%héﬁw sgmnutg?lwﬁ %aét Qgﬁﬁﬁfé {%%Hwor mono- or

poly P’k%ﬂ 9“ : %% nocar bonyl, R7 or -X3 R7. A
10 welt't yepqucrss hydnegendsitpiigl; enBodliobsvbstefited With pryésent
|nvr;air§t QE are those conpounds of 20 formula (1') as
deff Red her ei nabove provi ded t hat when R2 represents
am HYCEBEAY Phepy! prgibgny! é’tleHF“(eél"Vlﬁ’a‘i’%y‘l“’)oa?Wﬁﬁo%a‘r HIRGI
t hen sBBstituspis eadrindeperdenidy) seRred fro@H-halp, Nb‘IdrO@( aEycaRs C1-6alkyl,
cyangyydfekyOakiNd1 aﬁhﬁ%@i BMkﬁdm%dJS} f10C]-6alkyl,

e s eathe Loshapdently ael s alllear lind

Cl - 6al‘1k§qlk>é®b>s tyanoitnateio, wokyhalh$) deabiyly palybaleC satigiony,

subst,j t. I e rom cyano, 25 NROR1O,

- =(3;U§%%81I&%0‘8ﬁ’ Igtcé(r=%3 kCl 6al kyl or R7;

Cl_6al kyl oxyCl_6al kyl optionally substituted with one

or Aoventwfibsintctdggind antedahent nfidp eresewn invyntialaecthed cbmpoands of

202y a%ﬁw(la pagagqlgﬁ %reﬁ%ﬁc&\@%ﬁ%@ded o w@l&n ﬁz-regégé&g angﬁoc}gﬁvonyl or

Stltu

sub‘??‘ior eéﬁifﬁ ~Fkprmineraonddht § rg@wetsé@@r%ﬁn D NH-
NRIRHD)- R ;:z@)) CRg&kyl substhmbyl.tl(}lneemnk)yet subptitpents each

it d on
S S e e B
J(l)ute @‘th. @ seconéful@)nu@it selgg@frmalcyw,

2502 R Rz&nsj«—cnma Bna+cr(yowmk>ﬂ et Bd cmauqylwry@ gkykpptéonally

: Ub&l&tﬁ ﬂq&ﬁé éa%h ly SE Q ﬂ!)lg'c ano
%@ %ﬁﬁ Sﬁiﬁ eﬁk&ﬁl s%k-‘/io’iyv% %ﬁ‘\;ut%i% e or

| nt rﬁbleshbsﬁ@leﬁﬁr’e&ﬁhmmpénderﬁtl}t dhkced ﬁsentyamcn WRIR 1?01 (D RNRR Y,
%@@p@p@wﬁ& R70@% foakanih @pt(ola}lll}o§ub§tﬁﬂte§ wkxg roﬁé)@r more

ther eof as défined herei nabove wherein R3 {s,R oR10
RIS RIS e AP on B R EERg oy oo, B N Q- NRR
- C(-€ENRA 3R] on\RD; CoGBKORS 47 nRTIUERR0EA i 286 2r more

substituents each independently selected from halo, cyano, NR9R10, -C(—O)—NRng,
-C(=0)-C.¢alkyl or R’; -C(=N-O-R®)-C; qalkyl; R or =X3-R’.

35 A twenty second interesting embodiment of the present invention are those compounds
of formula (I) or any subgroup thereof as defined hereinabove wherein R¥isR’,
NRPRM -C(=O)R'>, -CH=N-NH-C(=O)R'®, -C(=0)NHR", -C(=0)NR'*R**,



- 26- PCT/ EP2004/ 052262 -C(=N-OR )-Cl _4al kyl, C1. 6al kyl

substituted with cyano, Cl_6al kyl substituted tw ce
wowak/ozssano, Cl 6al kyl substituted wi th NRORLOPCT/EP2004/052262

Cl. 6al kyl substituted with hydroxy and cyano,

Cl_6al kyl substituted wth hydroxy and R7,

Cl. 6al kyl oxy Cl1_6al kyl, Cl_6al kyloxy C1 6a| kyl

substituted with cyano, C2- - 6al _kenyl substi t ut ed vp¢175p2004/052262

R7, C2-6al kenyl 5 substituted wth cyano, C2-6al kenyl
substltut ed twice with cyano, C2-6al kenyl substituted
Wi tEENOR)GharlRE, CiGalksldukssinyted withsyand U elkyli substieytediovice

andyith Qﬁan@Clgamﬁaslugéﬂtute@m@ﬁkkl@‘q)@l 6§1‘K9§s§;b§tftﬁt§ﬂwiﬁ‘l Bﬁiroxy and

f:yanoéj1 a’%g@ B sul@?t %a%wr@%*ﬁ&#t bt 61 W{%‘EW& ké/l Ci.salkyloxy

C2- Gadakkghspbstiutod wiith uyad, Cadatkenyl witiskitubesll vaittoR”, Cs.galkenyl
L e L R 0 e
oSSR S dmaens R henkere] Rogoy Cesteony
th ef(é(GO)vﬁS salieflj Crasdlkbreil eibsatomdevithhvyned andR3loi €, @ikamd substituted
gma‘ggﬁ aé@@j»ﬁ%mgrlcﬁgﬁahwm sgpstulu@&ﬁkit% ?(aéb‘ gﬁpzf%lgafayfgmmthﬂad twice
sub‘§{ﬂi‘ *E]? 8’3& 3ﬁ<ﬁ 3??‘3%1?8{%?1 VAT Iﬁ%gr bonyl ; C2-6al kenyl

1G ubAtwenny thikdunttiastig@mbodimeamnof| mlmqaes’mnma%ntldzﬁ aré thioae tdrgpounds of
f oufolduih () 6F &ﬁlswgo@m&%ﬁ% kiRl hteréﬂlaesx%sv@{&el RYRRLARD

are those’'co or nu or any grou
et BBPCOT Ak ﬁéleﬁ ﬂ@f%ﬁ%%wuﬂﬁﬁ SiBeyaRSY ﬁ@ﬁweagewyé
cy adosalkgloky 6pifidaglly suBstituied ki Icyamhm hminwt:adon/yil ;i calianyb;

C1- S%Lthh(t'e@&%h@ginb%% nbeabiisli tuted with cyano,
C2- kenyl tituted wth cyano or -C(=0) - NROR10;

1%0 A twenty fifth interesting enbodi nent of the
pr eAenenty fonehtintgnstag embbdisentod tpquesdst infentidroaratioge {dn)pounds

or ma;m%ﬂ am% gmfg; fthéaéof%&éfﬁl@&l hg}gﬁ%&@%}é Wﬁ%&m

gll (%/a?ck?/_ﬂ %aﬁ(agblegql &ep tupeg 1&\ %9 V\éepr ?aiky)l((f;(ﬁ/ op{ﬁona’lly substituted

i nt‘éﬁlééxapﬁ@bﬁﬂimb’wgwtwd Wﬁbcmne%rﬁ( =Ond&Ri’%on ar e

¢ hose compounds of fornmula (1) or any subgroup

thgéeof a defl ned hebgci‘nabove wherein R17 represents
oYy figh {URSFIL)S SBOKHPANGOh the PESETL ity BT HherR cogipounds of

t ha°opnld8 énor anysebgrowgrhaee o defsed horgpabnasvhedi ofis 2 and each R*

f orifdpandehily asprededid ngsl A ea8iynaboy ganiexei n RL7
represents Cl_6al kyl or Cl_6al kyl substituted with

hydroxy, cyano or aryl. A twenty eighth interesting
2% b dvenensixtbfinttlegingreebeditnehtof et presen@ineentibo se those compounds of

C O'TIBHHLHQEI) opffny sQISgHU&pq érlsaf a9 de il héféﬁﬂﬁ&%vﬂefb%{ ﬁU e;ﬁlgsents

defi ned herei nabove ereln ring
2, MYEIEFR-subst i t ut ed phenyl . V\D 2005/ 028479
PCT/EP2004/052262 -27- PCT/ EP2004/ 052262 A twenty

ni ng I&Véﬂ?}‘ @'vgrﬁﬁ hldde HQQSB&EE&Em%? thtel})?esgﬁt%%%ﬂaod N ﬁl%gé c%ﬂlpounds

3P eoftfgr%lsu a ) R T hereinabove wherein RY7 represents C, qalkyl or C, ,alkyl
substituted with hydroxy, cyano or aryl.

A twenty eighth interesting embodiment of the present invention are those compounds
of formula (I) or any subgroup thereof as defined hereinabove wherein ring F is
35  24,6-trisubstituted phenyl.



of formula (I) or any subgroup thereof as defined
her ei nabove wherein the followng definitions, apply

WO 200502848 r epr esent s phenyl; 5 ring F represePtBEP2004/052262
phenyl; mis 2; Rl represents hydrogen; R2 represents
cyano, am nocarbonyl or Cl-6al kyl, in particular cyano

or Cl 6alkyl; nore in particular cyano; 10 R3

represents cyano; Cl-6alkyl; Gk-6al kyl substitut edT/EP2004/052262
wi th cyano; Cl-6al kyloxy optionally substituted with

cyano; C2-6al kenyl substituted with cyano or
- C(&entyRORE Bitereaing eRbodindaped ticbgmedeyt inepries &n tisosé ednpounds
) O-O(? %fEXIkéB or rl‘y %%K)Yli) m%[pof a?ﬁeflfl&pﬁ&égzﬁ{s?% {Veacl—ﬁ tfY following

represefits” hydrogen; R9 an
md@ﬁ@ﬁ@l‘@nﬂ?@yare hydrogen or Cl. 6al kyl; or RO and R10
rmmdgeEﬁepﬂs@dﬁtslﬂqeg}ei her to forma bival ent radical of

f or CH2- CH2- (d-3); R17 is hydrogen;
5 g]gfaryP op |on 1y substituted with hydroxy, cyano,
amfmﬁc?ar bonyl, Cl1_4al kyl oxycar bonyl or aryl; 20 aryl

is mnemdemsup@bg&ut ed with C1 -6alkyloxy. Athirtieth
| ntgerestieng cgeg}g %J?l%&&bo% drieg ?ﬁﬁmarﬁcm/a? B{dnBlr ar e

those compou formil a | -B) as defined
her%whl&ﬂeméfe\mm‘f@icﬁmtQYént’oI I OWI ng definitions, apply :
10R1 R’sefryeinogemmo; 25 cRRyl €1 aykmiocsubstiteted Wik ayd@ongzi sAlkiylaxy

paroﬁ;‘nﬁﬁ’dll? sulfsﬁﬁﬁh‘?l wﬁ;gc ago; @%ﬁiﬂlekﬁw&tﬁﬂ&ﬁ&dtﬁ é‘}taﬁg o th

cyano Kyl oxy opt| on y substituted with
cyaﬁé—o)c1§ ri?o Cl. 6alkyl optionally substituted wth
cymaoh R‘Rﬁdemnd&htlﬁadpkqsbnts had, & 1-@lkybat Ryloakyloxy; X1 i s NH

n s~phenyl; ring F is phenyl; ms2.
}?re?resc?n{s gIREuJﬁrdsc,)oof formula (1) are conpounds 13,

1526 R prgpressats hs@rog% 46, 72, 64, 35 53, 62, 52, 48,
50,R%Gaad M%acl@ﬁdep?endﬁmtly&ﬂc hyaﬁ)geﬁ 3, CQlksndr FWand(l@%ﬁlay be taken

gh gt?] e%her ’tci t%i‘m% b%ﬂ:nt )ad czllth? %rm%ll& té:.[—lg ﬁﬁ-lo CHo—CHo- (d 3)

am hed hé’ ’Efi’ge%tdeﬁ@g‘gﬁ’g ltgﬁﬁé‘? hd‘y ’6)?‘??5 yq‘?'Pe P‘EB‘PWB/O“YI
VO (2&@&&1@25%4%%&1@/@&32004/ 052262 ~28-

2PCTL- RO IAABLREed with C1_galkyloxy.

A thirtieth interesting embodiment of the present invention are those compounds of
formula (I-A) or (I-B) as defined hereinabove wherein the following definitions, apply :
R!is hydrogen; ‘

25  R?is cyano or aminocarbonyl, in particular cyano;
R? is Cagalkenyl substituted with cyano; Ci.alkyloxy optionally substituted with
cyano; cyano; Cj.galkyl optionally substituted with cyano;
R* is Cyealkyl, halo, C;.alkyloxy;
X;is NH or O;

30 ring E is phenyl;
ring F is phenyl;

m is 2.

Preferred compounds of formula (I) are compounds 13, 26, 19, 54, 55, 45, 46, 72, 64,
35 53,62,52,48,50, 63,49, 34,2, 6,31, 32, 73,70 and 47, (see Tables 1,2, 3 and 4),
their N-oxides, pharmaceutically acceptable addition salts, quaternary amines and

stereochemically isomeric forms thereof.



In general, conpounds of fornmula (1) wherein R17
represents Cl-6al kyl optionally substituted with

wa@eops/ 02829 d R17 bei ng represented by R17b, andPGHEP2004/052262
conmpounds being represented by formula (l1-a) or
(1-b), can be prepared by reacting an internedi ate of
5 formula (lI1-a) or (lIl-b) wherein WL represents a

suitabl e | eaving group, such ag for exanple hal eganEpo004/052262
e.g. chloro and the like, wth an internedi ate of

formula (111) in the presence of a suitable catalyst,
such as for exanple Pd(OAc)2, Pd2(dba)3 and the |ike,
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and (-r} 2,)2' - bi s(di phenyl phosphi no) - k 1' Api napht hyl,

a su¢t abteSpase, such as for exanpl Cs N or
Na3P nd a suitabte sorvent,” such s ogLQxarrpl e

tol ue 0 d| oxane. WO 2005/ 028479 (1N +AH-B HC
PCT/ EF{E!@O4/ 052262 -29- PCT/ EP2004/ 052&2762 The

conmpounds ﬂf formul 4IIX1) may further be prgepared by
converti ng( brrpounds of formula (1) into each other
according to art-known group transformation reactions.
5 The cgmpounds of formula (1) may be O'Iecb7hv rted to the
corresﬁ)ond ng N-oxide forms follow ngart lknown ‘

proce Nor corver®Tfig @ trrvarentqi If 09&n into
its ox||d form Said N oxidation reactio y
gener ,?éj\q@rrl ed out by reacting tRe sfarting
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tert.butyl hydro-peroxide. Suitable solvents are, for
exanpl e, water, |ower alcohols, 15 e.g. ethanol and
wo b@sloddeg hydrocar bons, e.g. toluene, ket onesPCEHEBR004/052262
2- but anone, hal ogenat ed hydrocar bons, e.qg.
di chl oronet hane, and m xtures of such solvents. For
i nstance, a conpound of formula (1) wherein R3
conpri ses cyano, can be converfed into a conpoupdTatP2004/052262
formula (1) wherein R3 conprisés am nocarbonyl, by
reaction with 20 HCOOH, in the presence of a SU|tabIe
aci d, suchkias hydrochloric acid. A conpound of

fornu wherein R3 conprises c al so
f ur ¥{ie er nverted i nta a comgpoun of|fo mula (1)
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PCT/ EP2004(Q$2262 -30- PCT/ EP2004/ 052262 Uempounds of
formula (1) wherein R3 conprises an1nocarbony| can be
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represents cyano, am nocarbonyl or nono -or

di (Cl_4al kyl ) am nocar bonyl, can be converted into a
w@ooopoesad®® of fornula (1) wherein R3 represent SPCT/EP2004/052262

C(d)=CH R16a by 30 reaction with POCl3. Conpounds of

formula (1) wherein R3 represents a nonocyclic,

bicyclic or tricyclic saturated carbocycle; a

nmonocyclic, bicyclic or tricyglic partially satupi®gpro004/052262

car bocycle; a nonocyclic, blcycllc or tricyclic
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an al cohol, e.g. nethanol. Conpounds of fornmula (1)
wherein Rl is hydrogen, can be converted into a

waeoropoesad® 30 of forrmula (1) wherein RL is Cl_Pai/kpiop4/052262
by reaction with a suitable al kylating agent, such as

for exanple iodo-Cl.6alkyl, in the presence of a

sui tabl e base, such as for exanple sodium hydride,

and a suitable solvent, such for exanple PCT/EP2004/052262
t et r ahydr of ur an. Conpounds of%?lorwla (I-a) or %-5

can be converted into a conmpound of formula (I) 35
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compound of formula (I) wherein R" is amino, in the presence o a suitable reducing

25  agent, such as for example Hp, in the presence of a suitable catalyst, such as for
example Raney Nickel, and in the presence of a suitable solvent, such as for example

an alcohol, e.g. methanol.

Compounds of formula (I) wherein R' is hydrogen, can be converted into a compound
30  of formula (I) wherein R'is Ci.¢alkyl, by reaction with a suitable alkylating agent, such
as for example iodo-C;¢alkyl, in the presence of a suitable base, such as for example

sodium hydride, and a suitable solvent, such as for example tetrahydrofuran.

Compounds of formula (I-a) or (I-b) can be converted into a compound of formula (I)
35  wherein R represents hydrogen, said compounds being represented by formula (I-c)
and (I-d) by reaction with a suitable acid, such as for example trifluoroacetic acid.



NaBH4 N -N A 1-6al kanediyl OH O Ci1-4al kyl PCT/E
P2004/ 052262 (1-e-1) (1-9) Conpounds of formula (I-f)
w@amwshzssconverted into a conpound of fornula (PQT/EP2004/052262
wherein RL1l7 represents cyanoGi -6al kyl, said conmpound
bei ng represented by formula (l1-h), by reaction with
POC13 in the presence of a suitable solvent, such as
for exanple 5 tetrahydrofuran.,, BN HC~- " /N A
POCi13\ /\ %A NN1 _~ G-%alkanediyl PCT/EP2004/052262
Cl- 6al kanediyl CN NH2 Sonme of the gonmpounds of fornula
(I') and saone of the internediates j|n the present in-
vention contain an asy 2l &bon atom Pure
ste 1y isoneric ns|of ai d conmpounds and
sai \{nt di at es—ean—be- obt aypedBy~f he application
of 10 procedures. Fol exanple,
di ast el goi soners can be separaFed by physical nethods
such &% selective crystallization @) chromatographic
t echni ques(-ae. g. counter current distribution, liquid
chromat ography and the |i ke nethods. Enantioners can
be obtagi,ned fromracenic nixtulfles By first converting
sai d rdfem®t mixtures with suitdkl eXxfesol ving agents

such Y Igxanple, chiral agidfl, te m xtures of

di ast exeoferijc satrts—15™r conp §7 fen physically
separ aty gﬁ%;%rﬁxtures of diastereoneric salts or WD
2005/ 028479 PCT/ EP2004/ 052262 - 34- PCT/ EP2004/ 052262

conmpounds by, for exanple, selectivgdfrystalIization
or chronat qggaphi ¢ techniques, e.g. liquid

ggrné)(g}?éq%%ésa(gggr@%i]ag(ﬁ}g?%nlé% kcgnvrgrsttecg] i%(tjoS 2;1 CO%’rl]pq)lIIf]Cll cr)]fafloln){ula (I) wherein

RY represents Cisalkyl optionally substituted with cyano or Cj.salkyloxycarbonyl, said
R'7 being represented by formula R'" and said compound being represented by

5 formula (I-e), by reaction with an intermediate of formula R'7°-W,, wherein W,
represents a suitable leaving group, such as for example bromo, iodo and the like, in the
presence of a suitable base, such as for example K>CO3, and a suitable solvent, such as

for example acetonitrile.
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(I-c) (l-e)

10  Compounds of formula (I-e) wherein R'™ represents C,_salkyl substituted with C;_
salkyloxycarbonyl, said compounds being represented by formula (I-e-1), can be
converted into a compound of formula (I) wherein RY represents aminocarbonylC;.
salkyl, said compound being represented by formula (I-f), by reaction with NHj3 in the
presence of a suitable solvent, such as tetrahydrofuran or an alcohol, e.g. methanol.

15  Compounds of formula (I-e-1) can also ve converted into a compound of formula (I)
wherein R'7 represents hydroxyC)_salkyl, said compound being represented by formula
(I-g), by reaction with NaBHj in the presence of a suitable solvent, such as for example
tetrahydrofuran, an alcohol, e.g. ethanol.



di astereoneric salts or conmpounds into the
correspondi ng enantioners. Pure stereochemcally
WO smEeed4c9 f orns may al so be obtained fromthe PCI/EP2004/052262
stereochemcally 5 isoneric forns of the appropriate
internedi ates and starting materials, provided that
the intervening reactions occur stereospecifically.
An alternative manner of separgting the enanti omgsdEEP2004/052262
forms of the conpounds of fornula (1) and
i nternedi ates involves liquid ch%pnatography, in
particular Bliquid 10 chromatogrgphy using a chira

stati gmar hase. Sone of the di ates and
st afid ng t&rial sNdse kno c hpo nds and may be
comrencia| vai | abte»er ﬁﬁyq Nﬁaegared according to
art-kn§wn Procédures or somel of the conpounds of

f or nul §r-gkyneddot t he descri bed [ HtEFHEdi at es may be
prepargd 15 according to th rocedures described in
WO 99450250, .MD 00/ 27825 an® W03/ 016306.

Intermedi ates of formula (I1l1-a) or (Il1-b) can be
prepar gee-py reacting an interlhediate of formula
(I'vV-a) or (IV-b) wherein WL is as defined above, wth
an inter iate of 20 formula (IBI") in the presence
of a ' e sol vent, such f~\ exanpl e an al cohol,
e. g 2- ol , aN#tkt ur Gt ahNcohol and water,

e.g. }yateTT—UP’tefFa r ran, optionally

in thel presence of a suitabl § base, $uch as for

exanpl g3, K QtertBu, colC-jtneer wl (1V-a) + HB

H B 7b N (11-a) (I11") (%M—b) (I'l-b) WO
20050028479-4R@T/ EP2004/ 052262 - 35- PCT/ EP2004/ 052262
Internmediates of formula (I1-a) or (lI1-b) wherein R3
represéntls C2_6al kenyl substiggted wth

am nocar bon can.be converted.into an in nedi. ate .
o COTAUNE (fornt (7o R e RLIAR FecPepolrB FUERYELS wherein
C2_Isakdpeasgits sxapeti-daliyke shidvianbpoypdheging iepresdnteddrydemmde(ld, by
POGéaktioR whtRPEFOTERN tRd 98sehde d.‘f Qrshitdb® olven@yuclRdlfd bk e
g%my;&delhg resents a radical of formula (b) an

wheP GNP pr esent s NR5, said i ntermedi ates being

{
ut

representeld by fornmul a 4ll-a-1) and (Il1-b-1), can be
pr epaF N eacting g diate of formula (IV-a)
or ith a€ %nt r hig;e of formula (V) in the
prese LSUi T 3Dt e ~asuch as

! : — | .

Ci-galkanediyl (II 1-galkanediyl

CN
0" 'NH,

(I-f) (I-h)
Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
10 art-known procedures. For example, diastereoisomers 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
15  or compounds; then physically separating said mixtures of diastereomeric salts or



for exanple tetrahydrofuran, t-anmyl OH or 1, 2-di nethoxy
et hane, and a suitable base, 10 such as for exanple
wW(K20088284(9 V-a) (IV-b) CF3 C=0 (11-a-1) (II-b- 1pCIEBR2004/052262
(V) Internediates of formula (l11'-a) and (I11"-Db)
wherein A represents a radical of fornmula (a) wherein
R represents hydrogen, said internedi ates being
represented by formula (11'-a51) and (11'-b-1), S&)EP2004/052262
be prepared by reacting an internediate of fornula
(M-a) or 15 (M -b) with an internmediate of formula
(VI éompotedsiy nfol:eamip) seletine srystaliivatioalol ehrb@ategraghic techniques,
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PCTIREPZODS A5 HYS PO S15reRsper ab}ﬁ(an'pl e Cs2C33, and a
SU|tabIe sol vent, such as for exanple toluene or

%1‘? Gm%lv% F@%%e)%% e?lra h!‘, @ﬁa%{l %ﬁcaljoﬁﬁs (?’f thef ggnwﬁhﬁls of

. nt OFhwa (R erd m@ﬂe?d%%lﬁml‘éps (hqlnld)c Wﬁﬁ%mhmn p@rtla@lar liquid
1alef dnaqBatbgthiynaing iehirsistabiodny pizker medi ate of fornul a
(VIT11) wherein WB represents a suitable | eaving group

such as for exanpl e hal ogen, : chloro, iodo and

t heSme,the lﬁteffﬁ‘?gj wéﬁ@élr@fmaéer@?ﬁ A lloanCoMpaRids aadjway be

as cfcﬁ{me&éﬁalfﬁpdvﬁlla&b Ot-relayniet paspafedran®ordlifle toodrt-Re@ingiodefitik €or some

in %%eswp?%ﬁ% IO? @cﬁﬁmlas(ﬂ%ﬁl tl%sﬂegc?i%e(? fﬁ?e%!e(ﬁatm be };rgpa]’éd

15  according to the procedures described in WO 99/50250, WO 00/27825 and
WO003/016306.

Intermediates of formula (II-a) or (II-b) can be prepared by reacting an intermediate of
formula (IV-a) or (IV-b) wherein W is as defined above, with an intermediate of

20  formula (IIT’) in the presence of a suitable solvent, such as for example an alcohol, e.g.
2-butanol, a mixture of an alcohol and water, e.g. EtOH and water, or tetrahydrofuran,
optionally in the presence of a suitable base, such as for example K,COj3, K OterfBu,

collidine.
W, B
HC / HC / I SN
)\ + H—B —_— \ yk
N IiI N7 Tw,
1|{17b R17®
(V-a) (1) (Il-a)
R17b W] II{17b B

<\ )\ H—B — K\:

(V-b) (11-b)



(11" -b-1) (1v-a) (IV-b) Internediates of fornula
(VI-a) and (VI-b) can be prepared by reacting an

w0 niosozsad ate of fornula (1X) with an inter neERCHER2004/052262
formula (M11) in the presence of a suitable solvent,
such as for exanple N, N-di net hyl f or mam de or
acetonitrile, and a suitable base, such as for
exanple K2C03. (VIl) + R17b_WB,.NH2 (VII1) (VI-a) BdBEP2004/052262
(M -b) NH2 WD 2005/ 028479 PCT/'EP2004/ 052262 -37-
PCT/ EP2004/ 052262 | nternedi ates of formula (V) can be
pr dperaelidys oféaatulan@-gror (Dbewhedind ecmésefito Copallanyl(Kpstituted
Wi t.heaf L i i ' :
sui Vb SRLARE Bl ARINEH LG o Bk RRURL B5R0ARA L afor 1)
et habrecin RReprAsent Ry qakgnyt spipstifutqds Withyyyane: &t the Pisenre pf BaCl-

5 Internediates of fornmula (Il11) or (Il1") wherein A

; L ol .
{ oeRBFhLAELI Bon BB AR afol Al SR8 Sher R P
bei 99 WhspsieS esPeteniyNR ¢oaid iR pRdipteRasingisprescied by formula
I Nt @4 ddnd (BS- Detan e hedpaed & tadtitdyanfioe mddiatdyf fooialIs-a) or

(X Yo ; . .
o, SR SRR a1 A0k L R o
| edfr W@n@kdatth§r98ﬁara§ama¥0Pgszrah%1d@qﬁlwxa Geane, andya syifablghase,

1N Gutihgs fof @mpWiKJcaan 10 internedi ate of fornul a
(XII'l1) in the presence of a suitable catahy such as
for exanple Pd(OAc)2, a suitable ligand, s oh sfor
exanpl e tris(2- methyl phenyl)phosphine, a sufphble
base, such as for exanple N, N-diethylethananine, and
a sui tabl g sol vent,(Rém@h\as for exanple MeCNR’3 | F |

RIR5 I\II 0 ETR N A
-
+
=
Z NR® N N Tw
R Lo, ‘
Rl7b (I:=O R
(IV-a) CFy (Il-a-1)
(V)

RIT

I \/\l 3 1|{l7b NRS
<NfN L‘F/_R —_— Hc’\N | NN
+

i~ v
?:
(IV-b) CF; (I1-b-1)

(V) :

Intermediates of formula (II’-a) and (II’-b) wherein A represents a radical of formula

(a) wherein R represents hydrogen, said intermediates being represented by formula

(Ir’-a-1) and (II’-b-1), can be prepared by reacting an intermediate of formula (VI-a) or
15  (VI-b) with an intermediate of formula (VI’) wherein W, represents a suitable leaving

group, such as for example halogen, e.g. iodo, chloro and the like, in the presence of a

suitable catalyst, such as for example Pd(OAc),, a suitable ligand, such as for example

a mixture of (+) and (-) 2,2’-bis(diphenylphosphino)-1,1°-binaphthyl, a suitable base,



H(X) NR5S CF3 (V) (R)._ . rud%~ | HI W I ~i
C2- 6al kenedi yl - RBa +C2-6alkenediyl R3a H X1 H (X1 1)
W@ 203028415 | nternedi ates of formula (Xl) wher ePCI/RBA04/052262

represents -C(=0 -NH2, can be converted into an

internmediate of fornmula (Xl) wherein R3a represents CN

by reaction with POCLl3, optionally in the presence of

di chl oromet hane. | ntermedi ates;of formula (XI) V\/@@wp2004/052262

R3 represents C2.6al kenyl -CN, "can be converted

into an internmediate of fornmula (XlI) wherein R3

I epaesRIThSexedplalskyDs, 6N byuitaelasslvenn, suel & fol2exaimplettbi@ene or

presence of a suitable catalyst, such as for exanple

pal'Tadrimon charcoal, and in the presencegf a

sui tabl e | vent, such as for exanple an_al cjohol, e.g.

et han 2005/ 028479 PCT/ EP2004/ 05 N
20 47;1‘;2)262 I nter ates of forwyl all (X

vvherek r esent’gs cah he gonveyfedd n R2

mterrﬁédlé\ie OF2 fornul a XT) wher ein Rsrbepreser]{;s

C(=0 -K¥3, by reaction with n-butylvinyl et er

t he prese(r}qea of a suitalyje catal yst, such as\'iP

exanmpl e P O&c)z a suitable ligand, such as for

exanmpl e 1, 3 bi s(di phenyl phosphi no) propane, a suitable

S baseRnbsq;,;h as for exanpl e K2C03, and ast abl e

sol vent, spich as for exa N, N- di met y f m de

and ; @r medi ate el a (X)) n' R3
repreg\enls =0 H respe eI y C(=0)- Im'@\lzz
converiy m|n i nternedi ate of fornul a (XI')

R3 represents CH=CH 10 CN respectively C(CH3)=CH CN,

by reaction wi th cyanonethyl phosphonic aqug1

di ethylé$ter in the pré8ence of a suitable aI cohol at e,
SUGHtesiedifEs EXFTIMLTBAFAAINIV-b) can be prepared by reacting an intermediate

5  of formula (VII) wherein W is as defined hereinabove, with an intermediate of formula

(VIII) wherein W3 represents a suitable leaving group, such as for example halogen,
e.g. chloro, iodo and the like, in the presence of a suitable solvent, such as for example
N,N-dimethylformamide or acetonitrile, and a suitable base, such as for example

K-COs.
Wl 17b
HCéNfN + 17 f\ f\
R'"P—W ——
L 3 A L
yon Wi VIl
H Rl7b
0 i (IV-a) (IV-b)

Intermediates of formula (VI-a) and (VI-b) can be prepared by reacting an intermediate
of formula (IX) with an intermediate of formula (VIII) in the presence of a suitable
solvent, such as for example N,N-dimethylformamide or acetonitrile, and a suitable

base, such as for example K,COs.
W, l7b

HC//N X b iy HC/’N Xy + \
L = UL \
2

s % (Vl-a) (VI-b)



met hanol ate, and a suitable solvent, such as for
exanpl e an al cohol, e.g. nethanol. Internedi ates of
wo e00s02s7{ XI 1) wherein W represents brono, saPCI/EP2004/052262
i nternedi ates being 15 represented by fornul a
(XI'l-a), can be prepared by reacting an internedi ate
of formula (XIV) with Br2 in the presence of a
sui tabl e acid, such as for exajple acetic acid, JBP2004/052262
sui tabl e sol vent, such as an dl'cohol, e.g. nethano
(RAI(RA)mMI 1 HBr2r\:~Br 1 | H(XIV) (XI-a)
| ntiatermeliiatas fodfmulDrvnehmbd préparedty rédctihg hn iegmedinte Af formula

E E)S(sé\ih%t!h\{ghgﬁacegy £n%§§1nc{e§n Eh_{p?e%rfc lof 2 %ueltraﬁl(é 3blv% ﬁgllx & for
rep?@%@hﬂémeVﬂPéYﬂhmw (XV), can be prepared by
red&glng an |nterned|éﬁe\ formula (XV') in the

presepce~of a suitable(re png agent, such as for

exanp eR’ brifludrdreetior esénéel) of NHACL, and a suitable
sol vemty” sucAMydideor exa | e al cohol /water nixture,
e.g. MW HO41:2— (R®° 4 )In ~~ (R3 \~r~-R3 d
t -R re uc ion FI 1 -~ oNO2
&,
X) (V)

5  Intermediates of formula (IIT) or (III’) wherein A respectively B represents a radical of
formula (b) wherein R® represents substituted C,.galkenyl, said R’ being represented by
Cz.éalkenyl-R&l and said intermediates being represented by formula by formula (XI),
can be prepared by reacting an intermediate of formula (XII) wherein W, represents a
suitable leaving group, such as for example halogen, e.g. bromo and the like, with an

10  intermediate of formula (XIII) in the presence of a suitable catalyst, such as for
example Pd(OAc),, a suitable ligand, such as for example tris(2-
methylphenyl)phosphine, a suitable base, such as for example N,N-diethylethanamine,
and a suitable solvent, such as for example MeCN.

®* 4
., RN
F 4 E ——Cy-galkenediyi—R®
+C2-6alkenediyi—R3a
X : X,
H &
i (XIy

15  Intermediates of formula (XI) wherein R* represents -C(=0)-NHo,, can be converted
into an intermediate of formula (XI) wherein R* represents CN by reaction with
POCl;, optionally in the presence of dichloromethane.

Intermediates of formula (XI) wherein R’ represents Cs.salkenyl-CN, can be converted
20  into an intermediate of formula (XI) wherein R} represents Cs.galkyl-CN by reaction

with Hp, in the presence of a suitable catalyst, such as for example palladium on

charcoal, and in the presence of a suitable solvent, such as for example an alcohol, e.g.

ethanol.



I H(XV) (XV) 25 Internediates of forrmula (XV) wherein
R3 represents substituted Cl. 6al kyl oxy, said R3 being
wo epsessam ed by R3a- Cl- 6al kyl oxy, and said PCT/EP2004/052262
i nternmedi ates being represented by WO 2005/ 028479
PCT/ EP2004/ 052262 - 39- PCT/ EP2004/ 052262 NO2 5 formul a
(XV' -a), can be prepared by reacting an internediate
of formula (XVI) with an inteynediate of formul
(XVI1) wherein Wb represents & suitable |eaving $CT/EP2004/052262
such as for exanple hal ogen, e.g. chloro and the
| i Kigterhétlidibraof poram@NCH) heréin R irdpadsb@s has ean Beledhvased into an

Nal

g O VB 0 LB i
Cl-% qtklammtyer(lme) PrigesRia sgl[t@jqﬁatalyst, ,gruch(ax\ﬁcpqe;(arﬂgg Pd(OAc)z,
( X\a susdblé D20 G6 & BB eXmpl T, Bblsadifhéhj1pha3pliinE)prapaiep a ke thble
fklal\%g 1t1c|hna% fo%r(l:xﬁnr};télg rI{rEgl %&1& a gljl%ag%sgildgrﬁ sugM 1J01l gxaﬁllptlg]N N-

fordl@ﬁféﬁmr@aﬁﬂde 9@|i1HzOF ; OH NaNC3 NCO2 (XVI 1) (XVI)

10 Internmediates of formula (11l1) or (I1Il") wherein A
\rNﬁSIB?ert I(i}{gfesyof ?ormu a (?ﬁ?gf'nesrel% ﬂS?dplr ngr}tﬁe E-Ogg—lorespgct?ve dfb&( 0)-CHs,

rese
r epraade gtpré/grtgﬁmlfo@pmpgnedlate of formula (XI) wherein R® represents CH=CH-
10 CN respectively C(CH3)=CH-CN, by reaction with cyanomethylphosphonic acid

diethylester in the presence of a suitable alcoholate, such as for example sodium
methanolate, and a suitable solvent, such as for example an alcohol, e.g. methanol.

Intermediates of formula (XII) wherein W, represents bromo, said intermediates being

15  represented by formula (X1I-a), can be prepared by reacting an intermediate of formula
(XIV) with Br; in the presence of a suitable acid, such as for example acetic acid, and a
suitable solvent, such as an alcohol, e.g. methanol.

4
R &,
F Brz E ~——Br
—-—->

X
I’ X
H H

(XIV) (XIl-a)

Intermediates of formula (III) or (III’) wherein A respectively B represents a radical of
20 , formula (b) wherein X; represents NH, said intermediates being represented by formula
(XV), can be prepared by reducing an intermediate of formula (XV’) in the presence of
a suitable reducing agent, such as for example Fe, in the presence of NH4Cl, and a
suitable solvent, such as for example alcohol/water mixture, e.g. MeOH/H,0 (1:2).

®Y)p (R4)m\/\
\F/\_R3 reduction FTR
—
NO, TH
H

25  Intermediates of formula (XV’) wherein R® represents substituted C.galkyloxy, said R3
being represented by R*.C,_galkyloxy, and said intermediates being represented by



(XI'X), can be prepared by deprotecting an internediate
of formula (XX) wherein P represents a suitable
w@e@bsezd4rng group, such as for exanpl e -Si ( CH3PQIZEEIB)/B52262
or those protecting groups nentioned in Chapter 7 of
"Protective Goups in Oganic Synthesis' 15 by T
Greene and P. Wiyts (John Wley & Sons Inc., 1991), in
the presence of 4- nethylbenzgg esul foni ¢ aci d an@%?WEP2004K52262
sui tabl e sol vent, such as for €xanple an al cohol,
e.g. nethanol. (RA)m4 \-1) (Rm F R3 de 3 rotection
R forrgida (X7 Pa)Okdn(bX ke phrst XY rdabtigy dnei e Ale@ifateddf HORIAIAVI) with an

XSG SR PRI UL LSRRI LB A st o
f orfRuPamplotatogen esp elderowad {he h(kxxn Ei)e pr%sawewé a pm@b&rb@w, such as
by NAAKIGOYardih sultht2é 562N sechds fruxaMbIa alotoe: a)

resggctively (XXI-b) with cyanomethyl phosphonic acid
diethyNester in the presence of a ®

2005/ Q28779 - 40 PCT/ EP2004/ 052262 P E162004/,052:6%3

al cohohgte, stichrsdsefir exampte sodilugh t hanol at e,

and a j,tabl e soléée( such as for efanple
tetrahydrofuran ;'m~ (A i CH(= 2Cyanone y p p
UIICQW e yes er - -ru_e-u_f-"T m thijogh 'd d 'thi

t Intce}mFl)e 1atesI of formula ()XVI) can be prepared by reacting an intermediate of formula

(XVII) with NaNOs in the presence of a suitable solvent, such as for example

MeSO3H.
0 R
Q/F)_OH NaNO; Q‘F//\-l—-OH
NO,
(XVIIH (XVI)

10 Intermediates of formula (III) or (JII’) wherein A respectively B represents a radical of
formula (b) wherein X represents O, said intermediates being represented by formula
(XIX), can be prepared by deprotecting an intermediate of formula (XX) wherein P
represents a suitable protecting group, such as for example —Si(CH3),C(CHj3); or those
protecting groups mentioned in Chapter 7 of ‘Protective Groups in Organic Synthesis’

15 by T Greene and P. Wuyts (John Wiley & Sons Inc., 1991), in the presence of
4-methylbenzenesulfonic acid and a suitable solvent, such as for example an alcohol,
e.g. methanol.

(R4)m ®%
\/\'—R3 . P /\
F deprotection F —R3
e R
O—Pp
OH
(XX) (XIX)

Intermediates of formula (XX) wherein R’ represents CH=CH-CN respectively

20  C(CH3)=CH-CN, said intermediates being represented by formula (XX-a) respectively
(XX-b), can be prepared by reacting an intermediate of formula (XXI-a) respectively
(XXI-b) with cyanomethylphosphonic acid diethylester in the presence of a suitable



\' I 3 OP (XX-a) cyanonet hyl phosphoni ¢ aci d
diethylester (RA)mM r F C(CH3)=CH-CN O P OP (XXl -hb)
W@ 2065028479 nt er nedi ates of formula (XXI-a) respeCl/ER®DY052262
(XXl -b) can be prepared by reacting an 5 internediate
of formula (XXII) with an internedi ate of fornula
(XXI'l'l) wherein Wb represents a sui tabl e | eavi ng
group, such as for exanple hal e.g. chloro WT/EP2004/052262
the like, and P is as defined ere| nabove, in th
presence of a suitable solvent, such as for exan‘pl e
N, Ndchhniatehychas frarkgheple smlthnamsthdcddit.eint asetabksolve@ssuch as for

for..e M§t%h95ﬂoﬁ9§}{ opyl et hanam ne. (R4 CH(=0) OH (XXl
}( R4

| -a)s C]—IPV\BOP(XXI-a) (R43M~CH3 oOP
10 b) (XXII1) &XXI- It will be aé‘bwted by
t hose s,kr-i—blé(elo)l ManoRethyphospheaie apid distylepitocedses). cucnon
descri above —t+he—fdret+oenratl—gmwoups of | nedi at e

compou may need to be bl ocked by protecting
gr oups. WD 2005/ 028479 PCT/ EP2004] 052262 - 410
PCT/ EP2004/ 052262 Functional groups which it is
desi r aiKes)t o protect include hydroxy, am no
carbpxyllc acid. Suitable protecting groups for

hyd?d \Y\,n Hude gﬁan?e}fwm%@ﬁowc rdoafggwes%ﬁ @m

tert-but Y-diopt Ryl si ert ut yI enylfs c(é?{) —CH-CN
trime silyl),”benzyl and
o—p 0o—p
(XX1-b) (XX-b)

Intermediates of formula (XXI-a) respectively (XXI-b) can be prepared by reacting an

5 intermediate of formula (XXII) with an intermediate of formula (XXIII) wherein W
represents a suitable leaving group, such as for example halogen, e.g. chloro and the
like, and P is as defined hereinabove, in the presence of a suitable solvent, such as for
example N,N-dimethylformamide, and a suitable base, such as for example

diisopropylethanamine.
®%

®% AN

m\ —CH(=0
/F\—CH(=0) F O
+ P- WG —_—
O—P

OH
(XXi1-a) (XXl (XXI-a)
® CH
®RY CH m\’\ [
m\/\l_‘C(-—?’O) F ——C(=0)
+ P—Ws —
OH o—P
10 (XXII-b) (XXiH) (XXI-b)

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting

groups.



5 tetrahydropyranyl. Suitable protecting groups for
am no include tert-butyl oxycarbonyl or
wheozptsazrycar bonyl . Suitable protecting groupsPE¢DEP2004/052262
carboxylic acid include Cl.6al kyl or benzyl esters.
The protection and deprotecti on of functional groups
may take place before or after a 10 reaction step.
The use of protecting groups ig_fully described 'F‘CT/EP2004/052262
"Protective Goups in Oganic Chem stry’, edited by J
WF MQmie, PlenumPress (1973), and " Protective
G oups in Oganic Synthesis' 2d edition, T WG eene &

P GFIMCMa? rom?é wiich ﬁﬁﬁe&?&b%%r&ée@%@ude ardRL a no d

un or _an oup t er €0
an??a?%qxwﬁwca%|s%? %IéfPfeF@ gf?‘ipé&éfﬁ%fgﬁ%w Hihde i leéely groups
i nhielg ter: rigntyidioperylsilel yey-butylgighdnytsilylao txargathylsmylemlyl and

9 m"?éﬁ‘é}@@f 911aﬁﬂCS’u1bee otéc!'llné/%rou}’)@fo? Brotr® 1&!?!?(16 ter t—butyloxycarbonyl

aetl | U|re Innune cy

Sy n?f ?x'xp%%}ny r?uﬁ't\hl@ tectileSrpipy 197 cathoxylic amd mclude Ci.ealkyl

pr edrébernyl eadrk.y | nfects human 20 T-4 cells and destroys

them or changes their normal function, particularly

the_ coordjnatiaon of the |nnune system As a result,

an THREXEEPn3aY feniptofiion ok gyl gra%r%aé/stfﬂﬁgﬂm PBtore grafter a
10T- 4reaatioh stepwhi ch nor eover behave abnormal ly. Hence,

the inmunol ogi cal defense systen1is unabl e to conbat

i nfections and neoplasns _and the H V infected subject

s By 6 GLeE eGP LU e S PSS e diepeds Orbani
pneQimmistsy;, sditedlyy PW E MeOaiis Plédudiress §1dB}, iand Protective Groups in
as S@%ﬁ@ g nt}%sﬁsh ZHe}ﬁtloH fﬁw Gl%@né Qg ¢ Q/FW ]1 ntersc1enc (1991).

ocyt opaeni a, Kaposi™s sarcona an et of

he central nervous system characterized by
pr dreessipvinds effpehuladl) bomy snegroit thergofl shod @nmietrovdrabpidperties
SY IRABHE nHEN AR riBhARE @%?ér&@s) 19¥ag5&1afa§anstqi%ba and

di sori ent t|o s als

as SBEAPEcieney KirpadHIYpharhigh 17 thg eefipiefisal a%ﬁ%@%gogf%lmmune
geeefzienzesyrndyophE@d PApjpadiuhyng, PABe )HIENdruS PrefdréFal @ infidcesthuman

200 I’@h %éls%ﬁ@stroﬁ‘ﬁeﬁro? Sl es(iﬁ) Bglsfuﬁ'étl%ﬁ a}%?t%'{_}ae\)y the

act|V|ty al ns dru rug resi st
st rCéZP’ﬁlé“a“Prho e ’c“?‘E'ﬂﬂeaWSt?fF‘ 5 6FeSH]|5I apiigfecied patigntdiagan ever
Hl \dedresdingaiuntber ofF-é cells, phich imowdoaer Heheve apn@sahy. Hence, the
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especi al lé V-1 strains ave acquir
ST Birettd FRpleshBNGI HGY by SHPPLRT BT REnS Gishas grgronia, or by
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non- nuc eosi de reverse transcr
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30ho Wdﬁﬁﬁ’déf’mpﬁi‘@ £b human a-1 acid gl ycoprotein;
human a-1 acid gl ycoprotein does not or only meakly
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strains, in particular drug or multidrug resistant HIV-1 strains, more in particular the

present compounds show activity against HIV strains, especially HIV-1 strains, that

35  have acquired resistance to one or more art-known non-nucleoside reverse transcriptase
inhibitors. Art-known non-nucleoside reverse transcriptase inhibitors are those non-
nucleoside reverse transcriptase inhibitors other than the present compounds and in



5 Due to their antiretroviral properties, particularly
their anti-HV properties, especially their

W@nios/024¥ 1- activity, the conpounds of fornul aPCT/EPI04/052262
any subgroup thereof, their N-oxides,
pharmaceutical Iy acceptable addition salts, quaternary
am nes or stereochemcally isonmeric forns thereof, are
useful in the treatnment of indjyviduals 10 infect
H 'V and for the prophyl axis ofi%hese i nfections. @ﬂrﬁEonommszzez
general, the conpounds of the present invention nay
be mﬁm‘uwr commtioml horemtchrpritle tfversarams fripvasd érchibignsTelhe present
| N SEABndNalsd nit o IHSES: MW En LA PG Raf of é&@élga) Pfein;

or de enz reverse transcri

&hi s g’aﬁom%m@@e L QBATECRRY ReshihE MY, aetiity of the
compamndsnmmumhe present invention, especially

gonditions associated with H'V and 15 other

pat hogeni ¢ retroviruses, include A DS, AlDS-rel ated

co n]B'lleetQ tl(em:qeslretroblfaé @fod_ggglle% @axéléw%ql%ﬂhpli é}&ﬂ -HIV properties, especially
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35  Other suitable compositions for oral or rectal administration comprise particles
consisting of a solid dispersion comprising a compound of formula (I) or any subgroup
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35  spray-drying and solution-evaporation.

The solution-evaporation process comprises the following steps :
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30  After preparing the solid dispersions as described hereinabove, the obtained products

can be optionally milled and sieved.

The solid dispersion product may be milled or ground to particles having a particle size

of less than 600 pm, preferably less than 400 um and most preferably less than 125 um.
35

The particles prepared as described hereinabove can then be formulated by

conventional techniques into pharmaceutical dosage forms such as tablets and capsules.
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may have a MS val ue of about 0.125 to 10, e.g. about
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time against HV infection. 15 Al so, the conbination
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Although the present invention focuses on the use of the present compounds for
preventing or treating HIV infections, the present compounds may also be used as

35  inhibitory agents for other viruses which depend on similar reverse transcriptases for
obligatory events in their life cycle.



CH3 2- Met hoxy- 6- net hyl benzenam ne (12.12 g) was
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1080 ye PugpaPtibcoBihé AXerdR@iatdchmpichddlr i ed with brine and WO
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Namliﬁﬂe resi due was trlturated iniPr20 filtered

H3C I nternediate 2 (11.65 g)
POC13 at 20C. The reaction

2-Methoxy-6-methylbenzenamine (12.12 g) was dissolved in 100 ml of MeOH and 10
ml of HOAc. Temperature was lowered to 0°C. A solution of 14.12 g Br, in 50 ml of
MeOH was added with carefull temperature-control. After addition, the solvents were
15 evaporated and the residue was dissolved in 300 ml of diethyl ether and 100 ml of 2M
NaOH. The layers were separated. The ether-layer was dried (NaCl (saturated) and
NaySOy), filtered and concentrated. Yield: 18.68 g of intermediate 1 (4-bromo-2-

meth0xy-6-methy1benzenamine) (98%) .
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0.1 eq of Pd(OAc), (1.23 g), 0.3 eq of tris(2-methylphenyl)phosphine (5.0 g), 1.5 eq of
20 EtN (8.31 g), 4-bromo-2-methoxy-6-methylbenzenamine (intermediate 1) (11.83 g)

and 2-propenamide (1.5 eq., 5.84 g) were brought in 150 ml of MeCN and N, was

bubbled through the suspension for at least 20 minutes. Then a cooler was mounted

strictly under nitrogen atmosphere. The reaction was heated at 70°C overnight. The

reaction mixture was allowed to cool to 20°C and was diluted with 700 ml of CH,Cl,
25  and washed with saturated aqueous NaHCO; (2x 100 ml) and dried with brine and



m xture was stirred at 20C and checked by TLC. The
reaction m xture was added 5 dropwi se to 500 m of
walpiosop4opyl et her. The precipitate was filtered/BPiop4/052262
the residue was added to 350 ml of EtOAc and 250 ni
of NaHCO3 (saturated). The |ayers were separated. The
wat er -1 ayer was washed with 150 ml of Et QAc once. The
conbi ned EtOAc-layers were dried (NaC (saturat
and Na2SO4), filtered and conc§e3ﬁtrat ed. Yield: gi.BS_IgESZOOMOSZ%Z
of internediate 3 (85%. 10 Exanple A2 Preparation of
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eq hs(2- met hyl phenyl ) phosphine, 1.5 eq
(3(%?&%@%{60%9%@ 4- br ono- 2,6 di net hylspheap!l (3.00 g)
and?Rragatstignebiplermediale dnenani de eq. Y 2.31 nl)
were brought in 100 m of MeCN was bubbl ed
t hrough the suspension for atidNeasty” 20 m nutes. Then a
cool er was nounted strictly 15 undgr nitrogen
at nosphere. The reaction was hegted at 70C over ni ght.
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26 TR oA 3 Ar e B cact i on mxture was

105t igfagfhieako 20C and checked by TLC. The reaction

m xture was_added..dropwi se to 500 ml of diipsopropyl

et HerRaraign of mfcrmedinte 4t o was filtered off, {fhe residue
was added to 250 ml of Et QAc and ZF50A1 of 5y
(saturated) (aqueous). The |ayer e separ hed. The
wat er -l ayer was washed with J80 ™ -0of Et OAc ohce. The
conbi ned Et OAc-l ayers were dried (NaCl (saturated)

and Na2SO4), filtered and concent rdftsed. Yield: 5.37 g

of 0.NéLRIBiRLEPROALS 1A eq BOERRY 8f thiQR AL IIFEAPOIRESine, 1.5 eq

"M (3.11 ml) of EzN, 4-bromo-2,6-dimethylphenol (3.00 g) and N,N-dimethyl-2-
propenamide (1.5 eq., 2.31 ml) were brought in 100 ml of MeCN and N, was bubbled
through the suspension for at least 20 minutes. Then a cooler was mounted strictly

15  under nitrogen atmosphere. The reaction was heated at 70°C overnight. The reaction
mixture was allowed to cool to 20°C and was diluted with 500 m! of CH,Cl, and
washed with saturated aqueous NaHCO3 (2x100 ml) and dried with brine and Na,SOa.
The residue was sonicated in iPr,O and filtered off. Yield: 2.26 g of intermediate 4

(69%).
20 Example A3
a) Preparation of intermediate 6 H,C XN
H,N

CH,



CH3 Hydrogenation at P = P using 0.05 eq (0.88 g) of
5% Pd/Cin 200 mM of EtOH with 10 1.40 gram of

WO niosozsad ate 6. After 4 hours, the Pd/ C was fPCT/EP®A4/052262
off and the filtrate was evaporated and stripped wth
50 M of EtOAc and with 50 ml of CH2Cl2. Yield : 1.35
g of internediate 7 (93% . Exanple A4 Preparation of
internediate_ 8 0 H3C Interne te 3 ( 3.81 Q) WEFsC
suspended in 100 m of 1, 2-di g%ftahoxyet hane ( DIVE) T/EP2004/052262
15 0C and stirred vig rously At 0C, a solution of
TFAA (2.0 eq.pc 8.4 in DVE was added dr opw se.
After vi gorousl tirrithg for 30 minutes at OC, the
reacti on m xtwfey was stirred vigorously at 20C and
chemleeldediyte'ﬂc e r eact(peparedsccodarzabadbp.s1addiandissolved
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b) Preparauon of intermediate 7

H,N

2
CH,
Hydrogenation at P = P? using 0.05 eq (0.88 g) of 5% Pd/C in 200 ml of EtOH with
10 1.40 gram of intermediate 6. After 4 hours, the Pd/C was filtered off and the filtrate was
evaporated and stripped with 50 ml of EtOAc and with 50 ml of CH,Cl,. Yield:1.35¢
of intermediate 7 (93%).

Example A4
H CN

Preparation of intermediate 8 0 oC X
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Intermediate 3 ( 3.81 g) was suspended in 100 ml of 1,2-dimethoxyethane (DME) at

15  0°C and stirred vigorously. At 0°C, a solution of TFAA (2.0 eq., 8.48 g) in DME was
added dropwise. After vigorously stirring for 30 minutes at 0°C, the reaction mixture
was stirred vigorously at 20°C and checked by TLC. The reaction was quenched by
adding 400 ml of NaHCO; (saturated) (aqueous). EtOAc (200 ml) was added to the
quenched reaction mixture. The layers were separated. The water-layer was washed

20  with EtOAc (100 ml) once. The combined EtOAc-layers were dried (NaCl (saturated)
and Na,SO,), filtered and concentrated. Yield : 5.77 g of intermediate 8 (98%).
Examgle A5 o
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eq (34.8 g) of NaNO3 was added portion-w se at OC.

After 18 hours, the reaction mxture was poured into
wa@2005028870f | ce- H20 under vigorous stirring. TPET/RP1064/052262

was decanted. The residue was dissolved in 400 m of

Et OAc. The Et QAc extract was 5 washed with saturated

aqueous NaHCO3 (2x200 m), dried using brine and

Na2SO4, and purified using a 4d xture of EtOAc a

n- heptane (4:1) on silicagel. Yield: 7.86 g f HET/EP2004/052262

intermediate 9 (11 %9. H3 ; di 1 bi f i nterne ate
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Intermediate 9 (1.40 g) was dissolved in 40 ml of acetone. Subsequently, K,CO3 (2.0
eq., 2.31 g) and Nal (0.1 eq., 126 mg) were added, followed by CICH,CN (1.5 eq., 0.95
10 g). After completion of the reaction (GC), the reaction-mixture was filtered and
concentrated. The residue was dissolved in 100 ml of EtOAc. The EtOAc extract was
washed with saturated aqueous NaHCOj3; (2x200 ml), dried using brine and Na;SO,.

Yield: 1.91 g of intermediate 10 (99%).
CH,

H,N

H,C 0

N

CN
5 eq. (1.30 g) of NH4Cl was dissolved in 20 ml of H,O and 3 eq (0.81 g) of Fe was
15 added. Intermediate 10 (1.00 g) was dissolved in 40 ml of MeOH. The solution was
added to the aqueous solution. The reaction was stirred at 50°C and checked by TLC.
The reaction-mixture was filtered hot. The filtrate was poured in 200 ml of EtOAc.
The EtOAc extract was washed with saturated aqueous NaHCOs3 (2x200 ml), dried
using brine and Na,SO4. Yield : 0.92 g of intermediate 11 (100%).



on on CN5eqg. (1.30 g) of NH4CL was dissolved in 20
m of H2O and 3 eq (0.81 g) of Fe was 15 added.
w0 niosozsad ate 10 (1.00 g) was dissolved in 40 PET/BP2004/052262
MeOH. The sol ution was added to the aqueous sol ution.
The reaction was stirred at 50C and checked by TLC.
The reaction-m xture was filtered hot. The filtrate
was poured in 200 m of EtOAc... The Et QAc extract
washed with saturated aqueous %\?aHC(B (2x200 m), f EP2004/052262
using brine and Na2S04. Yield : 0.92 g of internediate
11 EXR080 A6\ 2005/ 028479 PCT/ EP2004/ 052262 - 56
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4- Hydr oxy- 3, 5- di et hoxybenzal dehyd
(2.0 eq., 2.84 g) was dissolved i
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(1.1 eq., 1.82 g) in 10 mM of DI\/F fas added dropw se.
After 18 hours the reaction 'f‘n%t\g,r/é)S was poured in

150 M of water, followed by e)qtdra\t‘c:rqn W th ethyl
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with 150 mM of EtOAc. The |ayels were separated.
wat er - | ayer was washed with 5( of EtOAc o
conmbi ned Et QAc- | ayers meweo\dr' a@H, (sat ur ted) ~and o
Na2SO4), filtered and 15 coricenfrated. The rensabrme )
di ssol ved in ethyl ether 'Cagﬁ\gi/? By addi ng heBta
the main product fromthepk EtCHpn (the trans:i

i nternmedi ate 13) precipi t at Tihe
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Intermediate 13 Intermediate 14

NaOMe (2.0 eq., 0.73 g) was suspended in 20 ml of THF. A solution of intermediate 12
(2.00 g) in 10 ml of THF was added dropwise. After stirring for 15 minutes, a solution

10 of cyanomethylphosphonic acid diethyl ester (1.0 eq., 1.20 g) was added dropwise.
After stirring for 18 hours, the reaction was quenched by adding 0.5 M HCI until the
pH was below 1. The quenched reaction mixture was extracted with 150 ml of EtOAc.
The layers were separated. The water-layer was washed with 50 ml of EtOAc once.
The combined EtOAc-layers were dried (NaCl (saturated) and Na,SOy), filtered and

15  concentrated. The residue was dissolved in ethyl ether (50 ml). By adding heptane, the
main product from the reaction (the trans-isomer, intermediate 13) precipitated. The
mother liquid contained both the cis- and the trans-isomer. Yield : 0.58 g of
intermediate 13 (27%). '



not her |iquid contained both the cis- and the
trans-isoner. Yield : 0.58 g of internediate 13
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P2004/ 052262 c) Prepgration of internediate_ 15, CN
H3C1*1 0 OH Internediate 13 (580 ng) was dissolved in
15 mM of MeOH p-Tol uenesul fonic acid (0.05 eq., 20
ng) was added. After 40 hours_ gt 60C, the deprot e;ré-lr BB2004/052262
was conplete. The reaction-m Xxture was poured in 6
m of water and extracted with 150 ni Et CAc. The
| ay®Psepasrion skipgrm¢dide 1The wat er - | ayer s washed wth
50 m of EtOAc 5 once. The conbi ned E¥CAc-I| ayers were
washed with 50 mMl of NaHCO3 (saturatpd) (aqueous),
dried (NaCl (saturated) and Na2SO4 iltered and
concentrated. Yield : 0.33 g of i pdi ate 15
(89% . Exanple A6-2 g) Preparsfiior tefhedi ate 41
H3C' T CH3 NH2 10 4- Brono- 2, 6- di et ylanlllne (4.0
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SPrepaiion. Eﬁﬁm@%‘j Na2S04), filtered and
concentrated. Yield :2.72 gr of ernedi ate 41. WO
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internmedi ate 42 and 43 NH2 CN

10 4-Bromo-2,6-dimethylaniline (4.0 gram), n-butyl vinyl ether (3.0 eq., 6.0 gram), K,COs
(1.2 eq., 3.32 gram), Pd(OAc), (0.03 eq., 135 mg) and 1,3-
bis(diphenylphosphino)propane (0.66 eq., 0.54 gram) were dissolved in 25 mL of DMF
and 3 mL of H,O and N, was bubbled through the suspension for at least 20 minutes.
After 24 hours at 80°C, the same amounts of palladium and 1,3-

15  bis(diphenylphosphino)propane were added. Subsequently, the reaction mixture was
kept at 80°C for 16 hours. The reaction mixture was dissolved in 150 ml of Et,O and
50 ml of 1 N HCI was added. After stirring for 1 hour, the acid aqueous layer was
basified with 2 N NaOH. The layers were separated. The water-layer was washed with
50 ml of Et;O once more. The combined Et,O-layers were dried (NaCl (saturated) and

20 NapSOy), filtered and concentrated. Yield :2.72 gr of intermediate 41.



CN CH3 H3C' Y -CH3 NH2 PCT/ E P2004/ 052262 (E)
Internmedi ate 42 Internediate 43 NaOW (3.0 eq., 0.33

w@oodazs4dd ssol ved in 20 m of MeOH. | nternmedi aPEI/BR2004/052262
(0.33 g) was added in one portion. After stirring for
15 m nutes, cyanonethyl phosphoric acid diethyl ester
(1.5 eq., 0.53 g) was added dropw se. After stirring
for 3 days at 20C, another pogygtion of cyanoneth
phosphoni ¢ acid di ethyl ester 05281 5 eq., 0.53 g) v\)’?acs-méPZO(WOS2262
added dropw se. After stirring for 4 days at 20C,
andyPeepammtion plintephedigy Ahandet3hy| phosphoni ¢ aci d di et hyI
ester (1.5 eqg., 0.53 g) was added"grqpmi AL
by NaOWVe (1.5 eq., 0.17 g). After totjal
reaction m xture was concentrated. AR
di ssolved in 150 m of EtOAc and 10
NaHCO3 (saturated). The | ayers .
aqueous | ayer was washed with 10° 50 of  Et OAC oncsg.
The conbi ned Et OAc-layers were driedNNaC (saturat éH)
and Na2SO4), filtered and concentrated. Separation by
fl ash chromat ography using n- hept ane /| EtOAc 4:1 (B
yi el ded internedi ate 42 and 0.24 g (659 of
internedi ate 43 (E). npl e A7- tf’reparatlon of

it (30 ea- 323%@9&34@%@ igP0 HS@f MeP#l: eigimaediatasl (0.33 g)
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d 1\?%& 83919‘%(68)5%%6%}761'8 were separated. The aqueous layer was washed with
10 50 ml of EtOAc once. The combined EtOAc-layers were dried (NaCl (saturated) and
Na,SOy), filtered and concentrated. Separation by flash chromatography using n-

heptane / EtOAc 4:1 yielded intermediate 42 and 0.24 g (65%) of intermediate 43 (E).

Intermediate 43

Example A7-1

Preparation of intermediate 33 and 40 ¢ H,C T
N = N N cl
/ N Cl
H,C
Intermediate 33 Intermediate 40

15  2,6-dichloropurine (5.0 gram), methyl iodide (1.1 eq., 1.81 mL) and K,CO; (1.2 eq.,
4.39 gram) were dissolved in 200 mL of MeCN. After stirring for 70 hours at 20°C,
the MeCN was evaporated. Both isomers were separated by column chromatography
using CH>Cl, / MeOH (90/10). Yield: 3.55 g (66%) of intermediate 33 and 1.61 g
(30%) of intermediate 40.

20



Internediate 16 Internediate 17 2,6-dichloro-IHpurine

(18.32 g) and p-net hoxybenzyl chloride (1.0 eq., 15.72
wW@008028379 m xed with K2C03 (1.0 eq, 15 g) in 1POI/RP2004/052262

DMF. The reaction mxture was stirred vigorously and

checked by TLC. The sol vent was renoved and the

residue was 5 dissolved in 500 mMl of EtQAc and 0.1 M

NaOH (100 m ). The |ayers weregseparated. The  pcT/EP2004/052262

Et OAc- | ayer was washed with 0.1 M NaCH (2x 100 m),

dried (NaCl (saturated) and Na2SO4), filtered and

conceniplad®d. The resi due was purified by col um

chrent- 096 3P MerkiShiNg 18 2hERE ane / GAc (1/1) as the

el uent” The Tirst Traction yi eldedy 14.39 g of

intermedi ate 16, the second fgaclio

internmedi ate 17. 10 Exanpl e A 'ﬂN&l
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Internmedi ate 8 (prepared accor¥yi

internmedi ate 16 (prepared acc gto A7-2) (1. A

eq., 2.52 g) were mxed with 53 (3.0 eq., 3.38 @') NT el

in 50 M of DVE. The reaction m xtar&hwas stirred

vigorously at 80C and checked by TLC and LC/ Ms. The

organi c solvents were renoved and"eleddedgi due was!ntermediate 17
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. . . O CN
) Preparation of intermediate 18 H,C” A
HN

j to Ad) (2.32 g)Nand X

Intermediate 8 (prepared according to A4) (2.32 g) and intermediate 16 (prepared
according to A7-2) (1.0 eq., 2.52 g) were mixed with K,COs (3.0 eq., 3.38 g) in 50 ml
of DME . The reaction mixture was stirred vigorously at 80°C and checked by TLC and
LC/MS. The organic solvents were removed and the residue was dissolved in 300 ml of

15 EtOAc and 100 ml of NaHCOs (saturated) (aqueous). The layers were separated. The
water-layer was washed with 100 ml of EtOAc once, subsequently two times with 150
ml of CH>Cl,. The combined EtOAc-layers were dried (NaCl (saturated) and NaySO,),
filtered and concentrated. The combined CH,Cl,-layers were dried (NaCl (saturated)
and Na;SOy), filtered and combined with the residue from the EtOAc-washings.

20  The residue was purified by trituration with 100 ml of ethanol. Yield : 2.69 g of
intermediate 18 (72%).



-60- PCT/ EP2004/ 052262 b) _Preparation of internedi ate

20\ NUH3 NN C F Internediate 19 F H3Q 0 0 3C/ \
W@OoBI02847H cH3 (1.0 eq.; 5.81 g) (prepared accCPCHEPZH0L/052262

A4) and internediate 16 (prepared according to A7)

(1.0 eq, 2.52 g).) were mxed with K2CG3 (3.0 eq;

3.38 g)) in 100 M of THE The reaction m xture was

stirred vigorously at 80C andygchecked by TLC an@%TWEP2004@52262

LG/ M5. The reaction m xture was dissolved in 400 of

5 Et CAc and 100 ml of NaHCCB3 (saturated) (aqueous).

Theb)Pagperasiomef intesephatal@d. The water-| ayér

with 100 m of EtOAc once. The conbi ned Et

were dried (NaC (saturated) and thSCM)HN

and concentrated. The residue was pury f
trituation with ethanol. Yield: 0.24 ernedlate
20 (5499 . c) Preparation_of, internedl C HN N

fl \ CH3 \NNNC Flntermsdi“:iz FAB A3 cyo

N.CH3 CH3 (1.0 eq.; 290 ng) d according to A4)
10 and internediate 16 (prepared cording to A7) (1.0

eq, 2.52 g).) wed€ Nth K2003 (3.0 eqg; 3.38 g))
in 15 m of tr—'}l/‘[ﬂd- The reaction m xture was
stirred

Intermediate 19 (1.0 eq.; 5.81 g) (prepared according to A4) and
intermediate 16 (prepared according to A7) (1.0 eq, 2.52 g).) were mixed with K,COs
(3.0 eq; 3.38 g)) in 100 ml of THF. The reaction mixture was stirred vigorously at 80°C
and checked by TLC and LC/MS. The reaction mixture was dissolved in 400 ml of

5  EtOAc and 100 ml of NaHCO; (saturated) (aqueous). The layers were separated. The
water-layer was washed with 100 ml of EtOAc once. The combined EtOAc-layers were
dried (NaCl (saturated) and Na,SQOy), filtered and concentrated. The residue was
purified by trituation with ethanol. Yield: 0.24 g of intermediate 20 (54%).

¢) Preparation of intermediate 22 i
H,C AN _CH,
N
|
N CH,
N AN CH,
¢TI0
N N cl
HC
o)
o]
S NS CHs
F &n,
N
Intermediate 21 ~ F CH, (1.0 eq.; 290 mg) (prepared according to A4)

10 and intermediate 16 (prepared according to A7) (1.0 eq, 2.52 g).) were mixed with
K»>COs (3.0 eq; 3.38 g)) in 15 ml of t-amyl-OH. The reaction mixture was stirred
vigorously at 80°C and checked by TLC and LC/MS. The organic solvents were
removed and the residue was dissolved in 200 ml of EtOAc and 50 ml of NaHCO;
(saturated) (aqueous). The layers were separated. The water-layer was washed with 50

15 ml of EtOAc once. The combined EtOAc-layers were dried (NaCl (saturated) and
NaySOy), filtered and concentrated. The residue was purified by preparative TLC using
n-heptane / MeOCH>CH,OMe (2/3) as the eluent. Yield: 0.10 g of intermediate 22
(20%).



vigorously at 80C and checked by TLC and LC/ MS. The
organi c solvents were renoved and the residue was

wale@sobssed in 200 M of EtOAc and 50 ml of NaHECBEP2004/052262
(saturated) (aqueous). The | ayers were separated. The
wat er - | ayer was washed with 50 15 ml of Et OQAc once.
The conbi ned Et OAc-l ayers were dried (NaC (saturated)
and Na2sO4), filtered and con@entrat ed. The resip{fEpP2004/052262
was purified by preparative TLC using n-heptane /
McOCH2CH2OMe (2/3) as the eluent. Yield: 0.10 g of
i nt Exanmeptd A%e 22 (20% . WO 2005/ 028479
PCT/EE e A9 a) Preparation of N
mt@rn%“ aTIgQ%@%@&&ggﬁi 0 PCT/ EP2004/ 052362
Internedi ate 16 (prepared according to A7) (
internmedi ate 7 (prepared according to A3b
144 nmg) were dissolved in EtCOH and water (

The reaction mxture was stirred at SQC cheacked'
by TLC and LC/Ms. The organic 5 sol ve renoved
and the residue was dissolved in 100 c and

50 m of water. The layers were-sg(
wat er -1 ayer was washed wi t A5 r@ Et OAc once. The

conbl ned Et CAc-layers were waShed=s th 1 M HCl (2x50

I&elsvg (ﬂ%tﬁ (rfé {pr%?r}_egﬁ% cf{égéw e(?é rugzgnude o%érr%iedlag J7?pcrepared
c ontsEpidingte 4 3o eqs &4 @abwvaélswveidfm EPlhpnghyvetp@s i wd). The
TL Gentgion gnixtuftepdsaneed atBOQAndldBedktl by TAE ahll€.CBVIE ETHe. organic

SYI eéoﬂ/entg \xp g I%m%(/ed ggl%%he resﬁtf%t\gaszd?’sscgl d/1‘)n'100 |r_nl% %:f ER)AE: Jnid SB ml of
water. The layers were separated The water—layer was washed with 50 ml of EtOAc
once. The combined EtOAc-layers were washed with 1 M HCI (2x50 ml), 50 ml of
NaHCOs (saturated) (aqueous), dried (NaCl (saturated) and Na,SQy), filtered and
concentrated. The residue was purified by preparative TLC using n-heptane / EtOAc

10 (1/1) as the eluent. Yield: 0.04 g of intermediate 23 (49%).
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Intermediate 17 (prepared according to A7-2) (150 mg) and 4-ethoxy-2,6-
dimethylbenzenamine (5 eq., 241 mg) were dissolved in EtOH and water (3:1, 8 ml).
The reaction mixture was stirred at 80°C and checked by TLC and LC/MS. The organic
solvents were removed and the residue was dissolved in 150 ml of EtOAc and 50 ml of
15  water. The layers were separated. The water-layer was washed with 50 ml EtOAc
once. The combined EtOAc-layers were washed with 1 M HC1 (2x50 ml), 50 ml of
NaHCOj; (saturated) (aqueous), dried (NaCl (saturated) and Na,SOy), filtered and
concentrated. The residue was purified by preparative TLC using n-heptane /
MeOCH,;CH>OMe (2/3) as the eluent. Yield: 0.15 g of intermediate 24 (63%).



e HC OHNNCGCH3 NNNC Internediate 17 (prepared

according to A7-2) (150 ng) and 4-ethoxy- 2, 6-
walrewentssrbenzenam ne (5 eq., 241 ng) were di SSPCT/EP2004052262

Et OH and water (3:1, 8 m). The reaction m xture was

stirred at 80C and checked by TLC and LC/ M5. The

organic solvents were renoved and the residue was

di ssolved in 150 mM of EtOAc a 50 n of 15 wat g5aT P2004/052262

The | ayers were separated. The water-|ayer was vva% g’

with 50 mMl Et OAc once. The conbi ned Et OAc-| ayers were

wasBeanpid AhO 1 M HCl (2x50 m), 50 M of NaHCO3

(sa ogried (NaQ (saturated) HMA
@g& ?ter g&] """ Concentrat ed. The residue CHs
pur| fied by preparative TLC using n-heptane /

McOCH2CH2OVe (2/3) as the eluent. Yield: g 15 g
internmediate 24 (63%. WO B@OS/ 028479 -
PCT/ EP2004/ 052262 PCT/ EP2004), anpl e
Preparation of internediate 26
CH3 N NCI HO Internediate 25 CH3 (pr ar a@@ording
to A2) (113 ng) was suspended in 10 lof NHE at 20C
and stirred K&t Bu (1.0 eq., 60 nm) at once.
After stirring for 30 minutes at 20C a sol utfon of
intermediate 17 (prepfréd 5 according to A7-2) (1.0
eq., 150 ng) in 10 of THE was added dropw se. The
reaction m xt tf stirred at 20C and checked by TLC
and LC/ M5, The nic solvents were renoved and the
resj due was di"Sso ved in 15 mM of CH2C12 and 5 m of
NaHoesmediafe gf at ed) * ( aqueou@)ePart accoiding tg A f1d 3 mg) was
s epaspdnéet] inThenl GHTEF2+ PERYRmd WaisedK OS3h (102 80M)g) was added at
1] 4ROt U0 MG A0l € 200 o' SRSt MR 11 ot
reparativ
according to A7-2) (1.0 eq., 150 mg) in 10 ml of THF was added dropwise. The
reaction mixture was stirred at 20°C and checked by TLC and LC/MS. The organic

solvents were removed and the residue was dissolved in 15 ml of CH,Cl, and 5 ml of

NaHCOj; (saturated) (aqueous). The layers were separated. The CH,Cl,-layer was dried
(NaaSOy), filtered and concentrated. The residue was purified by preparative TLC
10 using n-heptane / MeOCH,CH,OMe (2/3) as the eluent. Yield: 0.14 g of intermediate

26 (46%).
b) Preparation of intermediate 28 [Oj
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10 using n-heptane / MeOCH2CH2OWMe (2/3) as the el uent.
Yield: 0.14 g of internediate 26 (46%. b)

woe@paesard on_ of intermediate 28 0 ~ I N \ N \PCOHBPN04D52262
WD 2005/ 028479 PCT/ EP2004/ 052262 - 63-
PCT/ EP2004/ 052262 | nternedi ate 27 H3C HO CH3 (prepared
according to A2) (84.5 ng) was suspended in 10 m of
THE at 20C and stirred KO Bu (&4 O eq., 36.3 ny) WT/EP2004/052262
added at once. After stirring for 30 m nutes at
a solution of |nterneglate 16 (prepared accordlng to
A7-2) (1.0 eq., 100 :L:n 10 of THE was added
dropwi se. The react | xture 5 was stirred at 20C
and checked by TLC and LC/ M5. The reaction-m xture was
dissolved in 100 m pf €t OAc and 50 m of NaHCOB
(saturated) (8§ . The layers were separated. The
wat er - | ayer S hed with 50 m of EtCﬁc once. The
conbi ned Et OAC-1 ayers were dried ésaturated
and{ERSENT 27 £ i | t éred anéPreRfRIAsEas éﬁDAfmﬁé5m@§N@a@BPﬂﬁkd

WaSn t10 lntl WF FHEA Y0°Chind stiSQIK OBl (1 @teae B6.3fnid) 4@k 8dlie@Rblonce. After
9 ﬁgmgc 5)r IB:Q, réungges 0200%5 o solujf%on O ngléerglte(ﬁlatﬁ g B ?pgepa'g?ds aécorgmg to
21C11 et dQQ ng) B ¢ meaf Ay b waradded drppwisg. The raagfonaniture
51 nt\eztsmaﬁb@ﬁtezoél@ aftddhe@at 8¢ TRCCAHdOMIS. trhe Abctih-rhiknfle was
o dirsofa FProgRlaP EMACh Mol dENGRE sy Gy e avers
100@ra prpacekrde Kleedw a3¢2-layec wap tashed vBh S0THef 5iQyshense. The combined
SOl MO a ey Werk aﬁw@acmamfd?@l) 6&§NQZB©4)/\/ﬁﬁerQ<ﬁ SRIoM @R trhidd.
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ueous ers Wer
KMagﬂwagﬁﬁﬂRMP2&6§@0n1 of EtCﬁc once. The conbi ned

Na2SOH), filtered and concentr atoed, ~The’r esi due was
purified by trituration with 10 et hanol . Yiel d:
0.26 g of internmediate 29 (64% ., & 20905/ 028479

PCT/ EP2004/ 052262 - 64 f\ L,
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4-Hydroxy-3,5-dimethylbenzonitrile (143 mg) and intermediate 16 (prepared according
to A7-2) (1.0 eq., 300 mg) were mixed with K,COs (3.0 eq, 402 mg) in 10 ml of 2-
BuOH. The reaction mixture was stirred at 100°C and checked by TLC and LC/MS.
The organic solvents were removed and the residue was dissolved in 100 ml of EtOAc

15  and 50 ml of NaHCO; (saturated) (aqueous). The layers were separated. The water-
layer was washed with 50 ml of EtOAc once. The combined EtOAc-layers were dried
(NaCl (saturated) and Na,SOy), filtered and concentrated. The residue was purified by
trituration with 10 ml of ethanol. Yield: 0.26 g of intermediate 29 (64%).



Exanple Al | Preparation of internediate 31. -CH3 0.

CH3 PCT/ E P2004/ 052262 NH2 Internediate 30 (100
worggopesapar ed according to AlOa) was di ssol veRCT/RPR041052262

POC13 at 20C. The reaction mxture was stirred at 20C

and checked by TLC. The reaction m xture was added

dropwi se to 200 ml of diisopropyl 5 ether. The

precipitate was filtered off gnd was dissolved i

m of EtQAc and 200 ml of I\Iala—(%(ls (sat urat ed) PCHEP2004/052262

(aqueous). The layers were separated. The water-I| ayer

waExampthetdl with 50 ml of Et OAc once. The conbi ned

Et -layers. dri.ed (Nad (satgrfted) and

m%@é@%ﬁgﬁfg@g@%g concentratngi eld: 0.08 g of
internmediate 31 (87%. 10 WO 20
PCT/ EP2004/ 052262 Exanple Al2 Pré¢ A
intermedi ate 32 -65 HN H3Cl1 0 Cl VPCT/ EP2004/ 052262
Internmedi ate 16 (prepared acgsrding to A7-2) (3.09
gram), 4-cyanoaniline (1.3 Bg.,N1.54 granm) and
collidine (2.3 eq., 3.03 nm) re dissolved in EtOH
and water (3:1, 150 nml). i oncii Xt ure was
stirred at 85C and checked
5 hours, the reaction was goolgd
tenperature and the solid was filte®
1.84 g of internmediate 32(47% . Exanphe Al3

Preparation_of intermediate 34and 35 C—WN.N NNHZ 1
CH3 H3 C oH —N
O Vs
NN
N = CH,
»if
o’ He
o NH,
Intermediate 30 0 (100 mg)(prepared according to Al10a) was

dissolved in 3 ml POCI; at 20°C. The reaction mixture was stirred at 20°C and
checked by TLC. The reaction mixture was added dropwise to 200 ml of diisopropyl

5 ether. The precipitate was filtered off and was dissolved in 200 ml of EtOAc and 200
ml of NaHCO; (saturated) (aqueous). The layers were separated. The water-layer was
washed with 50 ml of EtOAc once. The combined EtOAc-layers were dried (NaCl
(saturated) and Na;SOy), filtered and concentrated. Yield: 0.08 g of intermediate 31
(87%).

10



N N eN~NH2 Internediate 34 Internedi ate 35

2- Am no- 6-chl oropurine (5.88 gram, nethyl iodide (1.0
wW@enos/028439 ni) and K2C03 (1.0 10 eq., 4.88 grardT/vr1064/052262

di ssolved in 100 m of DWF. After stirring for 20

hours at 20C, the solid material was filtered off and

the DMF was evaporated. The residue was used for

col uim chromat ography using CHC12 / MeOH (95/5).

Yield: 2.77 gr (43% of internediate 34 and a ‘PCT/EP2004/052262

m x-fraction. This m x-fraction was used for flash

chr@@i@&@hy usi ng CH2C12/ MeOH 95/5, slowy raised

to ﬁ/eﬂarat%h%% I‘Qlegi e@pam 15 (6% of internediate ¥

. ntermedi ate 35. Total yiekd g
|nterrred|ate 34 3.16 g (49%, total yield
internmediate 35: 0.60 g (9% . WD 2005/ 02847
PCT/ EP2004/ 052262 - 66 b ___ Prearation_of f“nter nmedi at e
36 CH3 N Internedi ate 34 (prepared acgQr to Al3. a)
(370 ng), 4-iodobenzonitrile (1.3 eq/ |OO
Pd(OAc)2 (0.15 eq., 68 ng) and Bl NAP g,
were mxed with CSZCCB(14eq, 920
di oxane and N2 was bubbl ed t hr oygh
at least 20 mnutes. The rgacti xture was stirred
vigorously at 95C 5 in a skabéd ¥€action-vessel for

48 ﬂ%%@dlﬁ@ 96 f};ﬂega%l‘e%%cg&dllgg ﬁg) deﬂq9%am)-rﬁ %Qantogr% 1ne g 3b f 1.54
0

di ox ane was
col SR %}ﬂrceﬂ’ét”@é? A5Ay 393 ifrﬁbwereﬂmmi% &P gmqwaﬁﬂ @116 150 ml).
151Tlesgeation mi-@tredis afireed3 8§26 .chéckadrpy TLARAd LC/MS. After 150

$: AGROH AL Hhs d Bl Rt CorirB 5MPmbRa fasMfdhda ote

Yield: 1.84 g of intermediate 32(47%).

1380ng)
) Mn 38 m of
e suspension for

Example A13

a. Preparation of intermediate 34 and 35 ¢l (IZH3 cl
ap T
NN N, N™ N7 ONH,
CH,
Intermediate 34 Intermediate 35

2-Amino-6-chloropurine (5.88 gram), methyl iodide (1.0 eq., 2.39 mL) and K,COs (1.0

10 eq., 4.88 gram) were dissolved in 100 ml of DMF. After stirring for 20 hours at 20°C,
the solid material was filtered off and the DMF was evaporated. The residue was used
for column chromatography using CH>Cl, / MeOH (95/5). Yield: 2.77 gr (43%) of
intermediate 34 and a mix-fraction. This mix-fraction was used for flash
chromatography using CH>Cl,/MeOH 95/5, slowly raised to 9/1. Yield: 0.39 gram

15  (6%) of intermediate 34 and 0.60 g (9%) of intermediate 35. Total yield of intermediate
34: 3.16 g (49%), total yield of intermediate 35: 0.60 g (9%).



Cl NN N NLNH2 Internmediate 37 Internmediate 38 10
2- Am no- 6-chl oropurine (5.47 gram, p-nethoxy
whewsybsan oride (1.0 eq., 5.05 gram) and K2COBCT/LPA04/052262
eq., 4.90 gram) were dissolved in 75 m of DW. After
stirring for 20 hours at 20C, the solid material was
filtered off and the DMF was evaporated. Both isoners
were separated by trituration yith EtOAc. Yield: fp
gram (72% of internediate 37 ?nd 0.48 gram (5% Iig(_?17/§P2004/o52262
intermedi ate 38. b. Preparation of injermediate 39 H3C
0 (h.. Pephmtier ofintentedia@y3d pr epared acgording to Al4na)

(1.86 gram, 4- br onobenzonitril en g, s2 gt an),
Pd(OAc)2 (0.03 eq., 43 ng) and Qr P ( .06 240
ng) were mxed wth Cs2CO3 (1. 4neq W& grany in 370

m of toluene and N2 was bubbl ed cl;hhr ough H he

suspension for at |east 20 minutes® The reaction

m xintermediats 34 (prepacd aceayding tsA 3.8t (3 BDGE VD i QDD EIZRiBAE 91.3 eq,
PCT, - 23R4 214 -

re aé:ﬁ%%%de(g% %ﬁqgé? @ % O6érz1>log%jr A_s%laan d Igﬁgg R%gd 3%%1:1%‘?:&2 ﬁged with

L O VBCOTHho® HR0 mebina el Sldioreiast o Dabided figpush the

r essusprasing for puleast 2@ chidyesc dlhe mactidn oixat o gaegigd uigorogsly at 95°C
SCHZJQ a%ezﬁeci\@gﬁoﬁglzszsg{) for 5??5 hOéJXJ, ﬂd@he&e@g}f @Léghct?%(e?ﬂ\?lls.ng?en the

I ntermedi ate 39 ( . B. Preparation o )
conPBtAaYas exeatr3icd 2l the g53198e g8 Pwificd by SPIUBE ABIRRAOB B using
0 GHNL/MrOEK 992U Yiek: 28 fhpotpaeracdiac86(iz)g to A 10a)

(117 ng), 4-cyanoaniline (1.5 eq., 48 ng), Pd(OAc)2
(0.06 eq., 6.1ng) and BINAP (0.12 eq., 34 ng) were

m Xethmid B14 Cs2CO38 (1.2 eq, 107 ng) in 20 m of

]Eglrﬁlf%?-eiﬁéﬁg‘}w was bubbl ed through theHk) su “z sion

j =ast 20 minutes. The reaction,m 3
st i ipteapediatgdrandsi® at 80C in a seal ed react vessel
and checked by TLC and LC/MS. Th chjon m xturen Xy
di ssolved in 150 m of EtOAc and{50|lm of NaHO®B || L
(saturated) (aqueous). The | ayersy K€ Apar ated. n N SNH
wat er - | ayer was washedCwit h m! of Et OAc once. The z
conbi ned o

Cl

Intermediate 37 Intermediate 38

10 2-Amino-6-chloropurine (5.47 gram), p-methoxy benzylchloride (1.0 eq., 5.05 gram)
and K>COs (1.1 eq., 4.90 gram) were dissolved in 75 ml of DMF. After stirring for 20
hours at 20°C, the solid material was filtered off and the DMF was evaporated. Both
isomers were separated by trituration with EtOAc. Yield: 6.73 gram (72%) of
intermediate 37 and 0.48 gram (5%) of intermediate 38.
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15  Intermediate 37 (prepared according to Al4.a) (1.86 gram), 4-bromobenzonitrile (1.3
eq, 1.52 gram), Pd(OAc), (0.03 eq., 43 mg) and BINAP (0.06 eq., 240 mg) were mixed
with Cs2COs3 (1.4 eq, 2.93 gram) in 370 ml of toluene and N» was bubbled through the
suspension for at least 20 minutes. The reaction mixture was stirred vigorously at 80°C



Et OAc-|l ayers were dried (NaC (saturated) and Na2SO4),

filtered and concentrated. 15 The residue was purified
whgoopoesazy at i ve TLC usi ng n- heptane / M OCH2CHAQIVEP2004/052262

(2/3) as the eluent. Yield : 0.11 g of conpound 1

(82% . CH3 b) Preparation of conmpound2 1 O RCN HN

H3C\ 0 CN WD 2005/ 028479 PCT/ EP2004/ 052262 -68- PCT/E

P2004/ 052262 Internedi ate 18 (4grepared accordi ng

ABa) (2.69 g), 4-cyanoaniline d?rl 5 eq.,1.03 9), PCT/EP2004/052262

Pd(QAc)2 (0.05 eq., 66 ng) and BI NAP (O 10 eq., 363

rrg)in\a/esaaéeduiex@idnwbisbi fQsABrs ondl cReckey] b THUC any LCMT.SThedn the

of HLREMENS &Q&rﬁ&%}{d tﬂ@émﬁ&éﬁ\%sﬁ%&@& %hmhn €hromatography using

sus 1on f e reacti on

i ittt AieolrS éa> ?{5&# BG4 ietAnnef igrmgdinte3L@died 5
reactl on-vessel and checked by TLC and LC/ Ms. The
reaction mxture was filtered off. The residue was
e ade ARGN W B i Bhp@fnds 0 uene and di ssol ved in 300
m of EtQAc and 100 ml of NaHCO3 (saturated)
(adiﬁg;p@)_The | ayers were separated. The Et OAc- Iayer

Qé%und iltered and concentrat ed. HFfa

resirdue was di'ssol'vec in 50 M of CH2CI 2/ MeOH ( 25:

fol l oned by addition of 500 nl of dllsopropyl et =10

Yield : 2.05 g of compound 2 (65%.. H3C
Preparat on of conpound 3 HSG | nt er red e 20
(prepared according to A8bJ*°(24 )\ 4- cyanmanlllne
(1.5 eq.; 96 ng), Pd2(dba)3 (0.03 eg\: nngF and

Bl NAP (O. 06 eqg.; 20 ng) were m xed Wt I gslgCCB (1.2
eq; 212 mg) in 20 m of toluene and N2 wiS Dy

through the suspension for at |east 20 m ny The
reaction mxture was stirred at 80C in a s¢g 15
reacti on-vessel and checked by TLC and LC The

reaction mxture was dissolved in 150 nml of ;& QAc and

cepmraPE PR T oRGE S AR AT R e TLr e
Et @m@ FdCRATWD0eanHilmeyand BINAP (0.12 eq., 34 mg) were mixed with
Cs2COs (1.2 eq, 107 mg) in 20 m] of toluene and N, was bubbled through the
10 suspension for at least 20 minutes. The reaction mixture was stirred vigorously at 80°C
in a sealed reaction-vessel and checked by TLC and LC/MS. The reaction mixture was
dissolved in 150 ml of EtOAc and 50 ml of NaHCOs (saturated) (aqueous). The layers
were separated. The water-layer was washed with 50 ml of EtOAc once. The combined
EtOAc-layers were dried (NaCl (saturated) and Na,SQ,), filtered and concentrated.
15 The residue was purified by preparative TLC using n-heptane / MeOCH,CH,OMe (2/3)
as the eluent. Yield: 0.11 g of compound 1 (82%).




Et OAc- |l ayers were dried (NaCl(saturated) and Na2SO4),

filtered and concentrated. The residue was purified by
wee@parsare ve TLC using n-heptane / M OCH2CH2 OMBCT/EPBP4/052262

20 as the eluent. Yield : 0.13 g of conmpound 3 (46%.

WD 2005/ 028479 PCT/ EP2004/ 052262 -69 d) Preparati on

of conpound4 N I nternmedi ate 31 (prepared according

to All) (80 ng), 4-cyanoaniling (1.5 eq.; 32 rrg),

Pd2(dba) 3 (0. 07 eq. : 12 mg) any Bi NAP (0,14 eq.; 16 T 2004/052262

ng) were mxed wwth Cs2C03 (1.2 eq.) in 20 n of

t ol lnermecdiatel 1 Nprapasdavdridiegitot Aad (6D L)he-cganspelisd @15 egon.03 g),

at ﬂ@@ £y, €005 &. ruestrﬁ@ and B@v}&ﬁ@ﬂ@ y%rw%ﬁéé\fgé(g&%t[]@(t03

TLé 34 R %H‘é of e oM %\{}ggsifw&umgd tasieh KipatpTepsion for
150t teast@D niEhdée Tharwlctﬁiﬁ omiktucf widssHiteB vigs@usly at 8994 in a sealed
s aqERANS. )Jesséﬁl'éﬁ% E@éﬁé&ﬁﬁ@am@’w &l ﬁ@%&%n"fﬁ%ﬁl‘fe whsfled off,

vva was once.
fffsgfi'é s M?I@dd’P?eeWth %m@ tplyge And diseniveskia 360 mi of Ei0AC
Na%d)tl@o mi of Nei€d; @adracdnGgmndons)t dile lahae WegsSieghratedelhe FtOAc-

pu " @/gs @rYe 5 "'ﬁtidex\ég aljl_ci-ﬁ)nk’éith&d nTlF%Q&@%%% dls_slcblved in 50 ml

&%Sb%e )a follgyedshyeasidition o A0yl @f&%@mmleﬂsergm
1OH3 @recﬁpldhte@l)dlslfm‘eeﬂ rofchind taie-dBi2d. ( Plekipal. @5 aftaaipdinitiR (66%).

Al2) pled Qi sBas ﬁ{d diate 6 (prepared Eecordir
AS?%)EE%l e cotiPoid . Pd(0AC)2 (0.07 eq.,
Bl NAP (0. 14 eq, 33 ng) were mxed wth &g

eq, 150 ng) in 15 nl of toluene and No e

The reaction mxture was di sSolovex Et OAC

and 50 m of NaHCO3 (saturated) (aqueous). The | ayers
were separated. The water-layer was washed wi{h 50 m

of EtOAc_once. The conbined Et OAc-layers were dried

( Ndesgrrpedisfs F0yPEsyred AP 0 dEibd B84 1) Feyaprdioe (b 22696

- 7GnHXd,E@BZ20 WDER 262 Nar SO AP (0.06 &f. €20 rag)dvere mixed with

o rg‘s% @LaM; 21MGeY i %b M Sr WARnPMA 1) G5 R¥LIRE BRAR Y E

suspenswn for at least 20 minutes. The reaction mixture was stirred at 80°C in a sealed
15  reaction-vessel and checked by TL.C and LC/MS. The reaction mixture was dissolved

in 150 ml of EtOAc and 50 ml of NaHCO; (saturated) (aqueous). The layers were

separated. The water-layer was washed with 50 ml of EtOAc once. The combined

EtOAc-layers were dried (NaCl (saturated) and Na;SQy), filtered and concentrated.

The residue was purified by preparative TLC using n-heptane / MeOCH>CH,0OMe (2/3)
20  asthe eluent. Yield : 0.13 g of compound 3 (46%).



CH2dA 2/ MeOH (95/5) as the eluent. Yield : 0.12 g of
conpound 73 (59% . f) Preparation of conmpound 57

WOBGS/HOBN7THN N \/ | CH3 H3C N N I11H ON (E) PCT/EP2004/052262
Internmediate 36 (40 ng) (prepared according to Al3.b),
intermediate 43 (1.3 eq., 34 ny) (prepared according
to A6-1.b), Pd(QOAc)2 (0.20 eq., 6.3 ng) and Bl NAP
(0.40 eq., 5 35 ny) were m xedgvth Cs2CAB (1.3
ng) in 25 m of dioxane and ar%on was bubbl ed tﬁﬂjﬂ§E2004m52262
the suspension for at |east 40 m nutes. The reactlg
m X&) UHrepava@ion obddnigoand ¥i gorously at 95C in a seaIeQ|

reacti on-vessel. After 20 hours, the reaction mXture

was concentrated. The residue was used fohcfl 2

chr omat ogr aphy using CH2C12/ MeOH Q9: 1. Yi el 23 ny
of conpound 57 (38%. 10 Exaqg{% Pr eg on of
compound 5 u N Uri3 N N J"NH ound (190 ny)

was dissolved in 2 ml of TFA. The reaq%: p\ﬁixture was

stirred at 40 C and checked by TLC an , The
reaction mxture was diluted with 150 ml of az
and added dropwi se to a concentrated aqueous ution

of K2CO3 (200 15 m ), checking pH conti nuous Extra
CH2C12 (100 mM) was added to dissolve all material.
The | ayers were separated. The CH2Cl12-1 ayer ndried

e S o SRR e B IR S48 me)
conkdiibpaf@e 9112 ngcud BISARO. 14reee: e wire mixed vl GsgCOs
was(1{2 dqt)aii 20iml of bluandantas:ned baskled thiduh he¥hispehsidaidChtdeast 20

Yi ellngmt.es.ofhg :l'eagti(gg mEQIR OHY g[iﬁsed(ag'g(%' in Ege?ile%[}'eaction—vessel and
5 checked by TLC and LC/MS. The reaction mixture was dissolved in 150 ml of BtOAc
and 50 ml of NaHCO3 (saturated) (aqueous). The layers were separated. The water-

layer was washed with 50 ml of EtOAc once. The combined EtOAc-layers were dried

(NaCl (saturated) and Na»SOy), filtered and concentrated. The residue was purified by

preparative TLC using n-heptane / MeOCH,CH,OMe (2/3) as the eluent. Yield : 0.08
10 gof compound 4 (84%).

H,C N
< > - N
\O
H,C CH,

CN

Intermediate 32 (prepared according to A12) (150 mg), intermediate 6 (prepared
according to A3.a) (1.5 eq., 99 mg), Pd(OAc), (0.07 eq., 6 mg) and BINAP (0.14 eq.,
33 mg) were mixed with Cs,COj3 (1.2 eq, 150 mg) in 15 ml of toluene and N, was
bubbled through the suspension for at least 20 minutes. The reaction mixture was

15  stirred vigorously at 80°C in a sealed reaction-vessel and checked by TLC and LC/MS.
The reaction mixture was dissolved in 150 ml of EtOAc and 50 ml of NaHCO;
(saturated) (aqueous). The layers were separated. The water-layer was washed with 50
ml of EtOAc once. The combined EtOAc-layers were dried (NaCl (saturated) and



bi f d) Preparat on o conmpoun , H3C CN Conpound 2

(1.79 g) was dissolved in 8 mMl of TFA The reaction
worRoosiesa7avas stirred at 60C and checked by TLECERPR2004/052262

LC/ MS. The reaction m xture was added dropwise to 5 a

2M aqueous sol ution of NaOH (400 m), checking pH

continuously. EtOAc (800 nml) was added to dissolve

all material. The |ayers were_geparated. The

Et OAc- | ayer was dried (NaC (@atur ated) and I\IaZSP(():ﬁL/,EPZOOA'/OL:)2262

filtered and concentrated. The residue was purified

by NabOgnfiltdredamdtconreapdtyd. UBiengsididAEs phrifikiBy fr&atdbive 3L.C using

th T r j . ' b, on

i A5 B TR TP 23 St oold T30

10 -Prepgadep Jrpmpodails - dried. Yield. 0.71lg of

conpound 6 (51 % . c) Preparation of ound 70 HN CN

CN Conpound 73 (prepared according fp B.ce) (108 np)

was dissolved in 2 mM of TFA. The rlactjon mxture

was stirred at 60C and checked | Nand LC/ MS. The

reaction mxture was diluted wt WH of CH2C 2 and

added dropwi se to a concentratc€d aqueops sol uti on of

K2C03 (200 m ), checking pH continuou Extra 15

CH2A 2 (100 M) was added to dissol ve mat eri al .

The | ayers were separated. The CH2C 2-]Jayer was dried

(NaCl (saturated) and Na2SO4), filtered™and ®

coruiermedaatedb ¢0Img) (Rrersarschcsonding and 1pb); inkdresddibig 43 (1.3 eq., 34

pr rat. [ ( 5),as.\th

0 SRR g SRR L3 5o i Wy 040,
52005/ m%TQmM@mma(m 2326260 m2) in RCHil EP2004e(ba 263n was

Ex aDqBé)lgd %%OU%)] th%rs%&)%ﬁs%ﬂ £F at?c leatt Minutes. Thegeacr\ipn mixture was

stirred vigorously at 95°C in a sealed reaction-vessel. After 20 hours, the reaction
mixture was concentrated. The residue was used for flash chromatography using
CH>Cly/MeOH 99:1. Yield : 23 mg of compound 57 (38%).

10
Example B2
a) Preparation of compound 5 T
6]
H,C
(@]
N
N N¢I\NH
CN

Compound 1 (100 mg) was dissolved in 2 ml of TFA. The reaction mixture was stirred
at 40 °C and checked by TLC and LC/MS. The reaction mixture was diluted with 150
ml of CH,Cl, and added dropwise to a concentrated aqueous solution of K,COs3 (200
15 ml), checking pH continuously. Extra CH,Cl, (100 ml) was added to dissolve all
material. The layers were separated. The CH,Cly-layer was dried (NaCl (saturated) and



N\ CH3 N NNH H3CIII, CH3 CN Conpound 6 (prepared

according to B2.b) (30 ng) was dissolved in 20 m of
wO/REB2842Nd | sopropyliodide (1.0 eq., 12 ng) arPdI/ERBOB052262

(3 eq, 29 ng) were added. Stirring for 17 days at

20C. The MeCN was evaporated and the residue was

purified by 5 preparative TLC using CH2C12/ MeOH (9/1)

as the eluent. Yield :12 ng of,conmpound 49 (34%

Preparati on of conpound 6U I\ICK]N NCH3 N NI CNP(TIE)/)EPZOCM’/052262
Conmpound 6 (prepared according to B2.b) (30 ng) was

di sNelSOg) filtére@ BnddonadntrMediil] aroand!5 nddTheaeafiatedrsbli®was filtered

(1 &igﬂh &fasﬂggo&%%% s(li;lh&%n%% fﬁéld%b? é%ﬁ &%ou%gs (Lf!d‘)g

days
res @@%@ngﬁ?qmnowdéy pr epared’i | 0 usi ng
CH2C12/ MeCH (9/1) as the eluent. Yi corrpound 60
(52 9% . WD 2005/028479 PCT/ EP20
Preparati on of conpound 48 - R8:
N~ CH3 H3C' N NH CN CN Conpfundl 6

to B2.b) (30 ng) was dissol ved ™pF26n @u and
ethyl iodide (1.0 eq.) and K203 (3 €&q, ny) ver e

ovogorRat 4P ehehs PR EY ofohA mharg B Aray pged

TLGt 60%7T anyl dBefked By Wb Orand 9CANIS gBhetrbastion méritre wis edldid :dropwise to

T onpaungudBs bdidticor NaOEX@0WP®, Bfkckihg pH cBntinfioMly. EtOAc (800 mi)
was added to dissolve all material. The layers were separated. The EtOAc-layer was
dried (NaCl (saturated) and Na,SQy), filtered and concentrated. The residue was
purified by column chromatography using CH,Cl,/ MeOH (95/5) as the eluent. The

ER2004/ 052262 \ N ~
(preo. ed according

product was isolated by trituation with 500 ml of diisopropylether. The precipitate was
10 filtered off and air-dried. Yield: 0.71 g of compound 6 (51 %).

¢) Preparation of compound 70 /©/
HN
N
4

SN

! A
N NH
C

Compound 73 (prepared according to Bl.e) (108 mg) was dissolved in 2 ml of TFA.
The reaction mixture was stirred at 60°C and checked by TLC and LC/MS. The
reaction mixture was diluted with 150 ml of CH,Cl, and added dropwise to a
concentrated aqueous solution of Ko2COs (200 ml), checking pH continuously. Extra
15  CHCl, (100 ml) was added to dissolve all material. The layers were separated. The
CH,Cls-layer was dried (NaCl (saturated) and Na>SQy), filtered and concentrated till
around 5 ml and purified by preparative TLC using CH,Cl,/MeOH (95/5) as the eluent.
Yield : 0.034 g of compound 70 (44%).



g) Prepara on_o conpoun O H H3C1~O Final conpound 6

(prepared according to B2.b) (214 ng) was dissolved in
w®0051028379 MeCN and 2-brono net hyl acetate (1.PCERP2004/852262

mcroliter) and K2C03 (3 eq, 210 ng) were added.

Stirring for 100 hours at 20C. The MeCN was evapor at ed

and the 10 residue was purified by Flash

chr omat ogr aphy usi ng CH2CI2/NE§ﬁ : 99/1 to 96/4

the gradient eluent. Yield :139 ng of conpound 73&7”EP200@©52262

(569 . WO 2005/ 028479 PCT/ EP2004/ 052262 - 74

b: _BreepdB3 i on of conpound 50 HO CN PCT/ EP2004/ 052262 .

CN ed according, to B4a)cN 50 ny)
v FRERGHAEo B OF 22200 '50 m §f EtOH and 3

portions of 0.20 gram of NaBH4 wer® itially

and every half hour. Stirring for 2 0C. The

reaction mxture was diluted w thHf and’washed
and dried

with 1 NHC, with saturated agueous
(NaCdl (saturated) 5 and Na2) SA)

,|f|Wtered and
concentrated and the residue C;F&Liyed by
preparative TLC using CH2C 2/ (95/5) as the
eluent.. Yield :15 ng of compgdunci,50 % . Exanple B5
g, Preparation of _conmpound 51 HN ~ | \N\ CH3 N

N~NH CN CN Conpound 75 (prepared accgfding to B4a)

(15 nmg) was dissolved in 2 mM of THE and 10 NH3 7 N in

Ve Qi rydouftl inglt B5 bNGoTRd) whl G
Thgb%Q&%%n%éﬁéégggggggggﬁgtégygnéﬁﬁhe rg%ﬁ%@én%%gﬁQﬁMéCN,
st i #ddepprapyliodide (bOfqd 1£ me) ardbia(Psr(3 e 28 mae): wiege #fgledyfStirring for
c onpodayelat?D°C.998 MeCN was evaporated and the residue was purified by

5  preparative TLC using CH2Clo/MeOH (9/1) as the eluent. Yield :12 mg of compound

49 (34%).
CN

CN
Compound 6 (prepared according to B2.b) (30 mg) was dissolved in 20 ml of MeCN,
and iodo acetonitrile (1.0 eq.) and K,CO3 (3 eq, 29 mg) were added. Stirring for 17
days at 20°C. The MeCN was evaporated and the residue was purified by preparative
10 TLC using CH;Cl,/MeOH (9/1) as the eluent. Yield : compound 60 (52 %).



WO 2005/ 028479 PCT/ EP2004/ 052262 -75 b, _ Preparation
of conpound 52 R4b PCT/ EP2004/ 052262 CN Conpound 51
w@ prospzssedd according to B5.a) (27 ng) was di sSPCT/EP2004052262
2 mM of THE and POC13 (4 m) was added. Stirring for
120 hours at 50C. The reaction m xture was dil uted
wth i-Pr20 an oil was forned on the bottom of the
flask. The i-Pr2 was decanted,,and the oil was sig
wth 2 N NaCH and Et OAc. The 't3OAc fracti on was ?df/ﬁﬁzooa,/oszzez
dried (NaC (saturated) and Na2SO4), fiIteQ%d and

cony Priphiatiedtofaoathpbinel 4%esi due was rifiﬂ y
preparative TLC using CH2C12/ MeOH {95/5) !as the
eluent.. Yield :15 ng of conpound 0% . Tables 1
to 4 list the conmpounds of fornula ich were

bove exanpl es.
NS CH3 CN CH3 CN
] CN._I...0CH3

prepared according to one 10 of
Table 1. (1) Co. no. R2 R3 CN. N
o(CH3)3 ....... 10 ..._j B1cd_

CN
Compound 6 (prepared according to B2.b) (30 mg) was dissolved in 20 ml of MeCN,
and ethyl iodide (1.0 eq.) and K5COs3 (3 eq, 29 mg) were added. Stirring for 17 days at
20°C. The MeCN was evaporated and the residue was purified by preparative TLC
using CH>Cl,/MeOH (9/1) as the eluent. Yield : compound 48 (67 %).

5
Example B4
a) Preparation of compound 75 //N
T
O
HN
CH
S N 3
< ]
N Néi\m—<<::>——zzm
oﬁ)
H,C™

Final compound 6 (prepared according to B2.b)(214 mg) was dissolved in 60 ml of
MeCN and 2-bromo methyl acetate (1.0 eq., 48 microliter) and K,COs3 (3 eq, 210 mg)
were added. Stirring for 100 hours at 20°C. The MeCN was evaporated and the

10  residue was purified by Flash chromatography using CH,Clo/MeOH : 99/1 to 96/4 as
the gradient eluent. Yield :139 mg of compound 75 (56%).



Physi co- chem data. WO 2005/ 028479 Co. Exp. no. no:
11Bi cCN 12Bi cCN 13Bl cCN 3BI cCN 14Bl bCN 2BI bCN 40B L

wo aNs428Br9 f CN 42Bi . f I CN 43Bl.f | CN 15B| bCN 16BITER004/052262
17BI cCN -76 R3R4aR4b CNCH3 .. ............... CH3......
CN CH3CH3 1 N CH3CH3 N CH3CH3 N G CH3 /N OCH3CH3 | | _
_NCH3CH3 CH3CH3 N O

10

-74- PCT/EP2004/052262

. CN
b. Preparation of compound 50

o—0

HN

N AN CH,

¢ L
~

)N N NH

HO

CN
Compound 75 (prepared according to B4a) (50 mg) was dissolved in 10 ml of THF and
50 ml of EtOH and 3 portions of 0.20 gram of NaBH, were added initially and every
half hour. Stirring for 2 hours at 0°C. The reaction mixture was diluted with EtOAc
and washed with 1 N HCI, with saturated aqueous NaHCO3 and dried (NaCl (saturated)
and Na»SOy), filtered and concentrated and the residue was purified by preparative
TLC using CH>Cl,/MeOH (95/5) as the eluent.. Yield :15 mg of compound 50 (32%).

Example B5

. CN
a. Preparation of compound 51 CH,

HN

N N/)\NH
Oﬁ)
NH,
© CN
Compound 75 (prepared according to B4a) (15 mg) was dissolved in 2 ml of THF and
NH3; 7 N in MeOH (1 ml) was added. Stirring for 100 hours at 20°C. The solvents

were evaporated and the residue was stirred in i-ProO and filtered off. Yield :15 mg of
compound 51 (99%).



N') O Table 2: CH3 OCH3 CH3 CH3 CH3 CH3 CH3 CH3 CH3

CH3 CN XI 10 NH NH NH NH NH NH O NH PCT/ EP2004/ 052262
WA R2904/ 052262 Physi co- chem data. H WO PCT/EP2004/052262

2005/ 028479 -77 CoExp. RBR4aR4b no. no. 18BlI aCH3CH3

75- PCT/EP2004/052262

CN

CN

Compound 51 (prepared according to B5.a) (27 mg) was dissolved in 2 ml of THF and

POCl; (4 ml) was added. Stirring for 120 hours at 50°C. The reaction mixture was

diluted with i-Pr,O; an oil was formed on the bottom of the flask. The i-Pr, was

decanted and the oil was stirred with 2 N NaOH and EtOAc. The EtOAc fraction was
5  dried (NaCl (saturated) and Na,SQy), filtered and concentrated and the residue was

purified by preparative TLC using CH,Clo/MeOH (95/5) as the eluent.. Yield :15 mg

of compound 52 (60%).

Tables 1 to 4 list the compounds of formula (I) which were prepared according to one
10 of the above examples.

Table 1:
R3
R4a R4b
X
O LY
NN N )
L
OCH;
Co. |Exp. |R* [R® R* R*® | X, |Physico-
no. | no. chem data.
Ble |CN |CHs . [CHs | CH; | O
Blb |CN (CH; CH; CH; |NH B
Blc CN | C(CHs); CHs» CH; |NH
10 | Blc CN | OCH; OCH; { OCH; | NH




44B | . bCH3CH3 N 4Bl dCH3CH3 N 19BI dPCH3PCH3 20BI dCH3CH3

NH2 21Bl dCH3CH3 1Bl aCH3CH3 Table 3: Co. Exp. no. | no.
WOR00882884% R17 CH3 R4b 2 R17 PCT/ EP2004/ 052262PCT/EP2004/052262

PCT/ EP2004/ 052262 X1 NH NH O 0 0 O O Physico chem

data. (E) Xi -

76- PCT/EP2004/052262
Co. |Exp. |R* [R® R® R® |X; | Physico-

. | no. h .
Iﬁ Blc |CN |CN CH; |CH; |O —
12 |Ble |CN |CN CH; |CH; |NH

13 |Blc |CN . /\///mﬁ CH; |CH; |NH
"""""" 3 |Blc |CN E/\/N CH, |CH, |NH

I P e E/\/N B P P e
,,,,,,, S o e E/\}N i P T
— Ev,«N B e P el R
41 |BLf |CN WEA\/}“ o lem |om |NH (@
"4 |BLf |CN EA:/N CH; |cH; |NH |®
e | Eﬁ;//N e e R
15 |BIb |CN o lem |em |nm |

.771 A rl\]/
P e P E/\j\@ e e 1
(@]

o)
17 | Blc CN CH; CH; NH
NN
a/\/lk N

Table 2 :

R4 R3

R\l7 X{
4b

N. R CN
I
N

N



Physico chem data WO 2005/ 028479 PCT/ EP2004/ 052262
- 78- PCT/ EP2004/ 052262 Co. Exp. Physico

WO 008028R2R3R4aRAbR17X1chem dat a 24B2bCNCH3 CH3 Qr3HEP2004/052262
45Bl f CNCH3CH3NH 25B2bCNOCH3CH3 CH3HNH
26B2bCNOCH3OCH3OCH3NH 27B2bCNC( CH3) 3CH3CH3HNH
28B2bCNCNCH3CH3 29B2bCNCNCH3HNH 46B | . bCNCNCH3 CH3CH3NH

30B2aCNCH3CH3HNH 31B2bCNO'' 0 CH3HNH 32B2bCN P|&T/EP2004/052262
CH3CH3HNH N 33B2aCNCH3CH3HO0 34B2bCNCH3CH3HNH 47B |
bGN\- NCH3CHRCHINH-6R2h CNNOCH3 CHIHNH.

48 BIHONNGCHICHINH 4983 .| ®NOCRECHBRI! 50B4. bR | Physico
OCHBCHBRHNH N 51B5. aCNQCH3CH3NHZNH 52B5. bCNQCH3 CHRINNH

. 1’10 e data.

18 | Bla | %O~" CH; |CH; E/\©\ NH
~
| 70

44 |Blb E/\/ CH; |CH; | CH; NH

4 |Bld | _~ 2" o ol | 0
ks P
O

19 |Bld | _~_Z" OCH; OCH; | % 0
ks _
O

20 | B1d O em o | YV o
o~ UL

21 | B1d Q CH; | CH; E/\©\ 0
™ ~
g N o~

O
DBl | N |oHs |cHs E/\©\ 0 |(B)
k4 N o~

Table 3:
R3
R4'\ R4b
X
N R?
74 N
L
N N N
[ H
Rl7
Co. |Exp. |R* |R® R* R® | RY X; | Physico
no. | no. chem
data
22 |B2 | CH; |CH; —..|CHs |CHs |H NH|
23 |B2b |CN | CHj CH; CH; |H O




N 35B2aCNOCH30OCH3HO 53B2. bhCNNOCH3Cl HNH
54B2. bCNC1H3HNH( E) WD 2005/ 028479 Co. Exp. R2 no. no.
w® 230283k 56B2. bCN 57Bl . f CN 58B2. bCN 59B | . f GMCBBP2004/052262
1B3. bCN 61B2. bCN 62B2. bCN 63B2. bCN 64B LbCN 65B2. bCN
66BI . f CN 36B2aCN 37B2bCN 67 1B2.aCN 5 1B2aCN R3 N N \
, NN N N I /N

-78- PCT/EP2004/052262

Co. |Exp. |R® |R R* R* | RV X; | Physico
no. | mo. ‘ chem
data

24 |B2b |CN | CHjs CH3 CH; |H NH

45 |BIf |CN | CH; CH; |CH; |CH, NH |

25 |B2b |oN |ocH, oW |om (B |sm|
26 |B2b |CN |OCH; | OCHs; |ocH; |H | NH|

27 |B2b |CN | C(CHy); oo |cw, | LTI

28 |B2b [CN |ON_ lcn, |cmy |H 0

29 |B2b |CN | CN CH; |CH; |H NH

46 | Blb |CN | CN CH; |CH; |cCH; NH

30 [B2a [CN | w7 CH; |CH; |H NH

31 |B2b |CN ﬁ{o\/é'\‘ CH; |cH; |H NH

32 |B2b |CN E/\/ CH; |CH; |H NH

33 |B2a |CN H71/\/4 CH; |CH; |H 0

34 |B2b |CN E/\/ CH; |[CH; |H NH

47 |Blb | CN EM CH; |CH; |CHs NH

6 |B2b |CN E/véN OCH; | CH;

H
N >

50 | B4b | CN E/\/N ocH; |CH; | INm|
51 |B5.a |CN '771/\/

52 | B5b | CN E/\/N OCH; | CH;

OCH; |CHs | 3 NH

/\4—"" - NH

35 |B2a |CN E/\/

53 |B2b | CN H71/\/4“’ OCH; |Cl |H NH

54 |B2.b | CN E/\/ Cl CH; |H NH | (E)




PCT/ EP2004/ 052262 - 79 PCT/ EP2004/ 052262 Physi co
RAaR4bR17XI chem data 0 O H NH CH3 CH3 H NH (E) CH3

WEHBSAMA7NH (E) CH3 CH3 H NH (E) CH3 CH3 CH3 NPCIT/EP2004/052262
CH3CH3NNH CH3 CH3 H NH

79. PCT/EP2004/052262

Co. |Exp. |R* |R® R* R® |RY X, | Physico

no. | no. chem
data

55 | B2b |CN iﬁ/\/4'\' cl a |H NH | (E)

56 |B2b | CN Hvi)\/él\l CH; |CH; |H NH

57 | B1f |CN N CH; |CH; |CH; NH | (B)

58 | B2b |CN j\/'\' CH; |CH; |H NH | (E)
=
"51 NG

59 |B1f |CN

CH; CH; CH; NH

—~  we

61 |B2b |CN EA\KN CH; |CH; |H NH | 2)
62 | B2b | CN EA\K/N cH; |cm |H NH
63 |B2b | CN EA\(/N OCH; |CH; |H NH
64 |BLb | CN iﬂ/ﬁ/éN CH; |CH; |CHs NH
65 | B2.b | CN _N CH, |CH; |H NH | (E)
'HL X
66 |B1f | CN _N CH; |CH; |CHs NH | (E)
"LLL AN
. S I L
36 |B2a |CN CH; |CH; |H 0
E/\/U\NHQ
37 |B2b |CN /\)Oj\ _|em jom |H NH
I I R A
67 |B2.a |CN /\/ﬁ\ _|em |om |H 0
LY N
|
5 |B2a |CN /\j\ . |om |om |H 0
LY N
N




CH3 CH3 HNH OCH3 CH3 HNH CH3 CH3 CH3 NH (Z) CH3
CH3 HNHE) CH3 CH3 CH3 NH (E) CH3 CH3 HO CH3 CH3 H

WOR05/028479 PCT/EP2004/052262
-80- PCT/EP2004/052262
Co. |Exp. |R* |R’ R* R*® |RY X; | Physico
no. | no. chem
data
0]
38 |B2b |CN U CH; |CH; |H NH
NN
NN
O
e N
39 |B2b |CN U CH, |CH; |H 0
<
NN
O -
63 | Blb OYLLH E/\/N CH, |CH, |CHs NH | (B)
NH,
75 |B4.a [CN E/\/N OCH; |CH; | CH,-C(=0)-OCH; |NH
Table 4
CN
NH
N R®
P
N N/)\N
b H
Co. | Exp. |R™ R Physico
no. | no. chem data
69 |B2.c |CN H
70 | B2.c « A" H
71 |Ble |CH, /O\Q\A
72 |Ble |CN /O©\/
o,
e e e e ._ R
73 |Bl.e A -
i x
74 |B2c_ | CHs H




CH3 CH3 H O CH3CH3HO WD 2005/ 028479 PCT/ EP2004/ 052262
-80 PCT/E P2004/ 052262 Co. Exp. Physico
WO 0080282R3R4aRobR 7XI chem dat a 38B2bCNo CH3 CH3PINHEP2004/052262
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C. Analvtical data

Table 5 lists '"H NMR data for the compounds of formula (I). All spectra were recorded
(300 MHz) in DMSO-d6, unless otherwise specified. The shifts (8) are in ppm, relative
to TMS. Between parenthesis, the number of H’s, the peak-form and the coupling (J) in

5  Hzare indicated. The following abbreviations were used : s :singlet, bs : broad singlet,
ds : double singlet, d : doublet, dd : double doublet, t : triplet, dt : double triplet, q :
quartet, dq : double quartet, h : heptet, m : multiplet.

Table 5
10

1 Co.No. NMR results

67 |56=13.23(1, bs), 823 (1, 5), 7.61 (2, d, 9), 7.60 (2, 5, 7.50 (1, d, 15),
740 (2,4d,9),7.23 (1, d, 15), 2.95 & 3.20 (6, ds), 2.11 (6, s)

54 | 5=12.70 (1, bs), 9.46 (2, bs), 7.98 (1, 5), 7.79 (1, bs), 7.50-7.75 (4,
m), 7.39 (2, d, 9), 6.59 (1, d, 17), 2.24 (3, 5)

55 |8=1274(1, bs), 9.77(1, bs), 9.51(1, bs), 7.99 (1, bs), 7.95 (2, 5),
7.60-7.80 (3, m), 7.42 (2, d, 9), 6.72 (1, d, 17)

45 | 5=9.53(1, bs), 9.13 (1, bs), 7.95 (1, s), 7.66 (2, d, 8), 7.31 (2, d, 8),
6.97 (2, %), 3.69 (3, 5), 2.33 (3, 5), 2.10 (6, 5)

44 | 5=9.41(1, bs), 8.44(1, bs), 8.12 (1, bs), 7.69 (1, d, 17), 7.50-7.60 (4,
m), 7.28 (2, d, 9), 6.51 (1, d, 17), 4.10 (3, 5), 2.21 (6, 5)

70 | 5=12.55(1, bs), 9.99 (1, bs), 8.44 (1, bs), 8.00 (2, bs), 7.90 (1, bs),
7.62(1,4d, 17), 7.44 (2, 5), 744 (2, bs), 6.41 (1, d, 17), 2.18 (6, 5)

73 | 6= 10.06 (1, bs), 8.60 (1, bs), 8.03 (1, 5), 7.89 (2, bs), 7.64 (1, d, 17),
747 (2, %), 740 (2, bs), 7.23 (2, d, 9), 6.89 (2, d, 9), 6.44 (1, d, 17),
5.15 (2, bs), 3.73 (3, 8), 2.16 (6, s)

47 [5=9.58 (1, bs), 9.37 (1, bs), 7.97 (1, s), 7.60-7.70 (3, m), 7.48 (2, ),
733 (2,4, 9), 647 (1, d, 17), 3.70 (3, 5), 2.17 (6, 5)

53 | 5=12.65(1, bs), 9.46 (1, bs), 9.24 (1, bs), 7.96 (1, bs), 7.60-7.80 (3,
m), 7.52 (1, s), 7.30-7.48 (3, m), 6.69 (1, d, 17), 3.77 (3,5)

46 6 =9.61 (1, bs), 9.51 (1, bs), 7.99 (1, s), 7.69 (2, 5), 7.64 (2, d, 8), 7.38
(2,4, 8),3.70 (3, 5), 2.20 (6, s)
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678 = 13.633 (3= 18] (1.dsR941 {1, bg) 8.93 (5bsy 2.944l. s9)77012@o8>,
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(15),3)2 95 & 3?'%8’7?5’8.@’?3’3’.7’63. f?go‘%z 89?4259(—23?2 7041
bs), 9]|463(2] 3949 (1, B8 X0, (19¥%), 80879, ).7.70&) 4, 8), 7.35-7.50 (3,
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(2, d, 9\ 5 72 /1, pl, 17\ A456--——=—0 E2 /1 Jnc\, 0_13

(1, bs), 67 b0 E2 81 bs) 8g1 (b bsky928fL. b3, 397 (55). {6943, d. ).
6.97 (2, S) 3.369.4533, @»728(33) (239(9)m) 2 10 (6 s) 446

= 9. 411, 8.44(1_bhs) 8
17, 7 5927, b= =049 (F%«)b@?ﬁél,(@ Sdb (b,)sx Wt qﬁ) Wd30745 G,
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0.5 (I _ns)| "B i (i b O FFEIE o2 g SR 0.9
bs), 7{621(1| 310091, b7). 280(BH0 (4)m). 7.284 404, b $.9562.4), 6.8
1, d,|17), 2 6 — 100 0 (1
bs). 5 03 (af e D 4B BIAT 60908 oy P0G, Ly
(2, s)| ®140|p2,1286)], bF), 933 (B bsxi9.29) 1, b6), 896 (R 5).d,7093,.d, 8),

6.44 (1, d, 1 ) 7 ’ , 6 .(6,

s) 478l & 53;%9,(26’6%??5 ¢ %’%%71?73%33?’,2("?’. (835))’(21?7 é) ?)(

(7.160(-:17 Igl)l( 3 35 3)9 5011 48), (98,6 ($)bs) B.1831, (SZ 7. 71)_(29() ),&.H12, s) 7.40
be) o128 (1P E 33 13 d oy Mg 5y 8258 S 572 6,9,

7.60-7/80 (3|2m(6,%,526(3,s)s), 7.30-7.48 (3, nm), 6.69
(1, d,|17), B.77 (3,s) 466 = 9.61 (1, bs), 9.51 (1,

03 o o3| S RO B B0 gB ph B (et a9 05 o
PCT/ EP2004/ 0528822, I@Ul'ﬁiE(ZPQ,(K)AZI 53292

72 | 8§=10.11(1, bs), 8.75 (1, bs), 8.05 (1, s), 7.89 (2, d, 8), 7.66 (2, s)
7.45(2,4d,8),7.22(2,d,9),6.89 (2,d,9),5.15 (2, 5),3.73 (3, 5), 2.18
(6, s)

64 0=9.58(1, bs), 9.34 (1, bs), 7.97 (1, 8), 7.65 (2, d, 8), 7.43 (1, s), 7.33
(2,4d,8),7.29(2,5)3.70 (3,s), 2.18 (9, s)

51 6=9.53(1, bs), 9.08 (1, bs), 7.92 (1, s), 7.60-7.70 (4, m), 7.00-7.40
(5, m), 6.57 (1, d, 17), 4.75 (2, 5) 3.73 (3,3), 2.20 (3, 5)

52 6 =19.66 (1, bs), 9.26 (1, bs), 8.05 (1, s), 7.60-7.75 (3, m), 7.00-7.40
(4, m), 6.58 (1, d, 17), 5.36 (2, 5) 3.72 (3,s), 2.19 (3, 5)

50 6=9.53 (1, bs), 9.06 (1, bs), 7.94 (1, s), 7.60-7.75 (3, m), 7.25-7.40
(3, m), 7.22 (1, 5), 6.57 (1, 4, 16), 5.01 (1, t, 5), 4.14 (2, 1, 5), 3.70-
3.80 (5, m), 2.19 (3, s)
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59

§=09.59 (1, bs), 9.34 (1, bs), 7.97 (1, bs), 7.64 (2, d, 8), 7.43 (2, s),
731(2, 4, 8), 6.03 (1, 8), 3.70 (3, 5), 2.91 (2, q, 8), 2.19 (6, 5), 1.12 (3,
t, 8)

65

§=12.64 (1, bs), 9.43 (1, bs), 9.20 (1, bs), 7.96 (1, bs), 7.67 (2, 4, 8),
7.36 (2, d, 8), 7.10 (2, 8), 2.37 (3, 5), 2.19 (6, 5), 1.89 (3, 5)

66

§=9.59 (1, bs), 9.28 (1, bs), 7.97 (1, bs), 7.64 (2, d, 8), 7.32 (2, d, 8),
7112, 's), 3.70 (3, 5), 2.38 (3, 5), 2.18 (6, 5), 1.88 (3, 5)

68

6=9.22 (2, bs), 7.92 (1, s), 7.45-7.70 (9, m), 7.01 (1, d, 16), 3.69 (3,
s), 2.18 (6, s)

60

8 =9.67 (1, bs), 9.52 (1, bs), 8.08 (1, bs), 7.67 (2, d, 8), 7.44 (2, s),
7.33 (2,4, 8), 6.04 (1, ), 5.37 (2, 5),2.91 (2, q, 8), 2.20 (6, 5), 1.12 (3,
t, 8)
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(CDCI3) 6 = 7.79 (1, 8), 7.35-7.50 (4, m), 7.31 (2, d, 9), 7.17 (1, bs),
6.97 (2,5),6.91 (2, d,9), 5.27 (2, 5), 3.81 (3, 5), 2.38 (3, 5), 2.13 (6, ).

0=9.47 (1, bs), 9.17 (1, bs), 8.10 (1, bs), 7.72'(2, d, 8), 7.30-7.45 (4,
m), 6.90-7.00 (4, m), 5.25 (2, s), 3.72 (3, 5), 2.31 (3, 5), 2.10 (6, 8)

(CDCI3) 8 = 7.59 (1, bs), 7.52 (2, d, 8), 7.35 (2, d, 8), 727 (2, 4, 9),
7.16 (2, 5), 7.03 (1, bs), 6.93 (1, bs), 6.88 (2, d, 9), 5.21 (2, ), 3.79 (3,
s), 2.25 (6, s), 1.38 (9, 5)

10

(CDCI13) 6 = 7.55-7.65 (3, m), 7.42 (2, d, 8), 7.26 (2, d, 9), 7.08 (1,
bs), 6.89 (2, d,9), 6.81 (1, bs), 6.25 (2, 5), 5.21 (2, s), 3.89 (3, s), 3.80
(3, ), 3.76 (6, s)
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20
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m), 7.21(2,d,9),7.11 (1, bs), 6.91 (2, d,9), 6.62 (1, 4, 17), 5.58 (2,
8), 3.71 (3, 5), 1.89 (6, s)
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(CDCI13) 6 =8.07 (1,5), 7.68 (1, d, 17), 7.46 (2, d, 8), 7.30-7.36 (4,
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bs), 7.60-7.80 (5, m), 7.30-7.45 (4, m), 6.92 (2. d,

9), 6.59 (1, d, 17), 5.26 (2, s), 3.71 (3, s), 2.23

(3, s) 15(CDC13) 6 = 7.68 (1, d, 15), 7.64 (1, s),

7.56 (2, d, 8), 7.39 (2, d, 8)ge7.35 (2, s), 7.3%
7.08 (2, bs), 6.85-6.95 (3, m), 5.24 (2, s)

d, 9),

3.81 (3F—s)

16( CDC.
(4, m
9), 6.
(8, bs
8), 7.
6. 96 (
3.50-3
(1, s)

7.11 (2,

s), 4.
t, 7)

(1, d,
d, 9),
(3, s)
7.61 (
(2, d,
17), 5
= 8. 07
7.30-7
6. 85-6
s), 3.
PCT/ EP
238 =

(2, d,
12. 64

bs), 7
(3, s)

(3, s), 2.97 (2, t, 6), 2.69 (2, t, 6),

2.22 (2  ¢) 2 10..(2 ¢\ 2 29 (A g)
e e o \U’ U,’ O Y \U’ u’ [~ Y /

| Cp .

27

7 AN
7.81 (1, s), 7.74NMRreults17), 7.40-7.50
7.35 (A m . 7.16 (1 _hs) 6.92 (2

m, 716 (1 hs). (2. d,
| B1=989) (1. b). BP0 3, bsy . 6242.g 8), 3:4243, 4, 8), 783 2, 5),

B266(3,%), 204665 9- 58 (1, bs), 7.95 (2, d,
3 (6( n2 7Q23)(1 d_17), 7.12 (2, d. 9),

D§ = 12.6281,(b3), 9§?T(1,?5>sxa'2.o§ 21, bg), 7.98 .(lzgsx, 3.,72 s% g 8),
[P G865k Badte g 30t %) 5

D) = 18.6921,(b8), 9d3 (B)bs), B8.0Z41,(b8), 893 (1,5), 703((2,4, 8),

o oo B.u 8163 129, 3he 3552 4e S 5 %% 5

7 _30-7 40 (4 (1 bs) 6.87

7. 30-7 40 (4 ) 713 (1 ) (2,
&= 1250 (5 byy 989 (1. &), §37 (1. 5s)53.98 41, b)) 7.76 (R d. 8),
183 (B X, %9@38:(295)5,3386%3 sPsko 868 (1, s),
BY 751 (1 _bs) 7. 35-7850(5 m.  7.21

oR7 7
58 (2
(1

43 1204 (bdp), 96261 be)29.001 (1,0y), 787 62 be17.601(2, d, 8),

. 21(CDC13) 6
2|73l de s (6 ol 2 I

368( 4
95 (3
10 (3,

& myL3-22 (Ras), 29016k Ps), 8.2161, 68 7.80,(2,3),,7.60 (2, d, 8),

52 73.80 (3, s), 3.23 (3,
73'?% (2159% %‘é‘,@(% WO 2005/ 028479 - 86

004/ 0
. 85 (
8), 7

b@262.7PCIL/bERP28041, 052262 (1Cs), Re5NVR (Beayl714g (2, d,

1 8.20 (1, bs), 7.62 (2, d, 8), 7.42
@39?£F@§3 2‘34 (2? s), 2.84 (6. s) 248 =

1,30bs
72 (2
2.12

S =92.29 ({1, %a’s), g.a% (1, 93)057.% u, g@g%m gl-, 86, 1?.692 (2;3, (11, 8),
’ y s . , . S), .
1l Bl oleeiS 48 b py Pe Sa1 3t .6

9.04 (
8), 6.

1, 3bs)
77 (2,

L5 8.1981 (L bs)$9.40 (1, 63, €.86 (Tbs)37.95 (1, 89, 1.69 (T4, 8),
s) o165 5)3 s)z, 299 {829 .95, 169 (d.8)
7.39 (2,4, 8), 6.90 (2, 5). 5.20 (2, 5), 2.16 (6, 5)

32 0 =12.65 (1, bs), 9.42 (1, bs), 9.12 (1, bs), 7.97 (1, s), 7.71 (2, d, B),
7.41(2,d, 8),7.10 (2, s), 2.88 (4, s), 2.15 (6, s)

33 8 =13.21 (1, bs), 9.88 (1, bs), 8.25 (1, s), 7.70 (1, d, 17), 7.60 (2, d, 9),
7.56 (2,s),742 (2,d,9),6.49(1,d, 17),2.11 (6, s)

34 8=12.66 (1, bs), 9.42 (1, bs), 9.28 (1, bs), 7.96 (1, s), 7.60-7.75 (3,
m), 7.47 (2,s), 7.37 (2,4, 9),6.46 (1, d, 17), 2.18 (6, s)

35 o =13.15 (1, bs), 9.88 (1, bs), 8.24 (1, bs), 7.71 (1, 4, 17), 7.62 (2, d,

8),7.45(2,4d,8),7.23 (2, s), 6.66 (1, d, 17), 3.75 (6, s)
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266 = 12.50 (1, bs), 9.39 (1, bs), 8.37 (1, bs), 7.93

(1, bs), 7.76 (2, d, 8), 7.43 (2, d, 8), 6.38 (2, s),
W@286/08879 ), 3.69 (6, S) 276 = 12.64 (1, bs), POIER20)L)52262

bs), 9.09 (1, bs), 7.97 (1, bs), 7.69 (2, d, 8), 7.35

(2,'d, 8), 7.18 (2, s), 2.15 (6. s), 1.34 (9, s) 286 =

13.24 (1, 'bs), 9.90 (1. bs), 8.27 (1, s), 7.80 (2, s),

7.60 (2, d, 8), 7.48 (2, d, 8).,2.14 (6, s) 295

12.73 (1, bs), 9.47 (2, bs), 801 (1, s), 7.65- 7 PAT/EP2004/052262

(4, ™), 7.44 (2, d, 8). 2.21 (6, s) 306 = 12.73 (1,

bs), 9.41 (1_hs) 9 02 (1_bhs). 8 03 (1_hs) 7 &9

(2, d, [8pNo7| 36 (2, d, 8), 6.73NMRras 4.06 (2, q,

7). 2,12 (6.]s). 1.36 (3, t, 7) 316 = 12.61 (1, hs).

9.40 (L. 30s) |08 1080 (1 bsh8B4 (7 585802 (1,55 307, 998(2), 7d2 (1,

8), 7.89 (2, (2 8)w 5.20 (2. s), 2.16 (6,

s) 328|= 12, B8 a2ty @l 20 $210%01 Giey

7.97 (L, 3),|d=12.6021,b8),98) (1, 53)49.2(321,bso,7.e¢(1,i),m9((2,d, 8),

(1 bs]. s 25 0108 146 TgT N9 T Bl g 38 Bph)

7.56 (2: S), | 279833, 622.16(6,8), 6.49 (1, d, 17), 2.11 (86,
s) 346/=12.56 (1 bs)—9.42 (1 bs) 9.28 (1 bhs)

7.96 (1, 38), [9=8654 (b 8421), b3y 9431, 59). L6 Uz by 7652, d. 8),
d, 9),|6.46 140 d,6ol§)m) 13482 @6s), $)26 815@ 5)1335015726 &, mé, 2.18
bs), 9/88 (1| bs), 8.24 (1, bs), 1°(1,°d, 17), 2
(2, d, |8), 7/%s5(2, d, 8), 7.23 (2 s) 6.66 (1, d,

17), 3[7%o(6|55 / I
) 30( 552)21(33%‘9)83‘6%9%%? 69), B’% (F'#WS 7345 94), 7@9 2, d,

PCT/ E P2004/ D resul 66 = '13.10 (1

bs), 9|84 (1|%9%}9 (I8dpP7)(3160-3p0 (82.11902 71 g0sX8, m, 7.12

(1, bsy—6-65 (Tt 17 2—tt (6—S) 376 =12 64t

bs), 9.41 (1, bs) 9.23 (1, bs), 7.96 (1, s), 7.69 (2,
s 51 (2. 7.46 (1, d, 15), 7.35 (2, d, 8),

7. 2g-Rbarmagolo (3, s), 2.95 (3, s), 2.19 (6, s)

386The id 2111@4>h(11:macbjgglpal QctihAty(of theuggspnt@omﬁm(nﬂs wias¢xamimedaising
5( 1’ onké%} the(?olﬁ%vnggzvagﬂ’ seﬁgmvg arﬁ‘lQuM%d(ag’say liﬁethoas 34 (2, d,

(6, s) 396
= ﬂﬁaﬁ al, bs), 9.89 (1 bs) 8 25 (1 s) 7 45-7. 65
(5, m, 7.39 (2, d, 9), 7.29 (1, d, 17), 3.60-3.80 (8,

m ,ApHIY- l(t@nsfgl)meré T%aﬂmdwdg whigh wag ammesly shown (Koyanagi et

al., Int. J. Cancer, 36, 445-451, 1985) to be highly susceptible to and permissive for
HIV infection, served as the target cell line. Inhibition of the HIV-induced cytopathic

10  effect was used as the end point. The viability of both HIV- and mock-infected cells
was assessed spectrophotometrically via the in situ reduction of 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyltetrazolium bromide (MTT). The 50% cytotoxic concentration
(CCs50 in M) was defined as the concentration of compound that reduced the
absorbance of the mock-infected control sample by 50%. The percent protection

15  achieved by the compound in HIV-infected cells was calculated by the following
formula :

(ODT)yry - (ODC)ry N
(ODCImock - (ODCury expressed in %,

whereby (ODT)yyy is the optical density measured with a given concentration of the
test compound in HIV-infected cells; (OD)yyy is the optical density measured for the
20  control untreated HIV-infected cells; (OD)ymock is the optical density measured for

the control untreated mock-infected cells; all optical density values were determined at



The in vitro pharmacol ogi cal activity of the present
conpounds was exam ned using 5 one of the foll ow ng

WO asai2843ensi ti ve and aut omat ed assay net hods. POEEPINA4/#52262
An HI V-1 transforned T4-cell line, MI-4, which was
previ ously shown (Koyanagi et al., Jut. J. Cancer,
36, 445-451, 1985) to be highly susceptible to and

perm ssive for HV infecti onﬁSSer ved as the tar @’%%:T/lil82004/052262

cell line. Inhibition of the H V-induced cytopat hi

effect was used as the end point. The viability of

bot340 Hhy-Theddseraobikving F@% tpedeatioh lascordimgtoalisdesefbrmula was

s pekefinaidsolicaiost effaeld ganérﬁraﬁb\ﬁ(H(?OSﬁ M. TREkED ioPOC?{, to EC50
3- (v?ﬁ S-Pi%q}/l%i azol.- 2-yl)-2,5-di phenyltetrazolium
br SYASHENRSEPIC seieEydadey (h-oxi ¢ concentration (CCS0

in M was defined as the concentration of conpound

t hat reduced the absorbance of the nobck-infected
5co anpl e by 50% The percent protection 15

t
achj t-he ound in H V-infected cells was )
car B4 gl STRRH Bl AT WhishivaS byt Hoyt-Rovanasi e
( OBE) - V. €snicer §§,é1¢5i4ﬁ1,%9§5), to b¢ m@)ylmépt-iblc( ©RGY pervmissive for
Wh e Te bR Yk ab Sheltht8etQB 1iG@! IAGRS LN, éﬁ@%&%@%mﬁﬁ (and

a %in\{_ﬁ?_scocn entra Lon of 1t . test conpo 1N .
H V7Tt @€t edC Eerrs? ?@S@gﬁ% “{odectine Wabnrasaied duprometyically.
10ne&¥tntedcifyds meprareddn thesame odlisLintt eegiteecbdhiil-GTHF enlees
C elebsstitdtioRPpNaldfor $hd MRARE dof fhiteIShirY, fS'Eﬁ%]IW ffbclen rcelfs and
t h%hec ntr ol untr e&t.e% ngcé_] I.nf ect ed cell s; all 77r:%pt I ca
denSi e e et MR EHEEEL FrHsALEFsessed Ry thoBugressan #P signal
PCEtERRODRY BB p26dbovgentR@Fd EPDIOR4/ 052262 540 nm  The
do i.ey] % pr.ot i on cor dj to the above
for i bt PR BTl R T PRl PR o ondeRtitfon of
15 conempaund thad red(&GH@: flvordehencd bEHMNadrifer <l ceEBO50%. EEHAD%
ﬁﬁytd&ﬁdc%dceﬂ&aﬁdﬂqcsgbr gmmlylwb?/qdﬁﬂg&a% tﬁ&&&nceqﬁag/&{ &WmBound
- r-an -cel. e - i ch.
o ik adechTRARLANES kel Bons ¥l e, YheElhiotfcso o
36 EC4a 523 89fined 9gthy selectimisy idgh(SP- suscepti bl e to and
permssive for HV infection, served as the target
ceilfe pompoungspffpranita @eyere shavmgp irahiedIVl effedtively (Rantcular
20 an EQbY-CppocinfliSE vpnasmot 1oxted, in Galgle ibmgretdibbloivnf ect i on was
nmeasured fluoronetrically. 10 Cytotoxicity is neasured
i nthe_.s. C s, .b engineered with G-P_under a
conlE 6 TR B CsD S0 Fb o e isehmian! (ke s
t h@:ﬂ@@ffyr B¢ codnpoundst of doreuilac@). Fer eachple, a compound with a ECj5q value
of 10°M, i.e. PEC50 =9, and a CC5( value of 10° M, i.e. pCCs0p =5, has a SI of

25  10° M/10°M = 10.000, i.e. a pSI of 5-9 = -4.

Table 6

Co. No.| PEC50 (M) | pCCs0 pSI Method
25 1. .85 <4.5 =AU A
23 8.2 <4.6 | <36 A

,,,,, 28 | 90 <4.6 <-4.4 A
24 8.4 43 4.1 A
21 8.4 4.8 -3.6 B
4 8.4 5.0 3.4 B




the fluorescence of nock-infected cells is assessed by

the fluorescent GFP signal generated by the two above
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No. 23 .19 8 2%kcs0| (M4 1 8[5 4498 1 9 B 8 4 8.4
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(SMO 3. 4“1\/? hod %wﬁ VWO 20054_9284% 8_%700 NoO. BpE(,\)O
35 8.4 49 3.5 B |
29 8.7 4.9 -3.8 B
37 | 81 5.4 27 R
30 8.8 48 -4.0 B
1 8.4 <4.6 <-3.8 B
2 |90 53 | 37 B__
5 8.5 5.3 -3.2 B
31 9.3 <46 | <47 B
14 8.3 5.5 128 B
s4_| 87 55 32 | B
55 8.6 5.6 3.0 B
45 9.2 <4.6 >4.6 B
46 | 94 <4.6 >4.8 B ]
72 | 85 <4.6 >3.9 B
L6493 | <46 | 4T | _ B __
L3 8T 6.1 26 L B
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48 | 92 ] <46 | >46 1 B
50 9.2 5.8 34 B
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PCC50 PCT/ EP2004/ 052262 PCT/ E P2004/ 052262 pSI -2.7
-4.0 -3.7 3.0 46 9.4 72 8.5 64 9.3 53 ( 87 42 8.0

WG2008/0884793 8.0 <4.6 <4.6
9.2 63 8.4 4911

9.0 44-1 8.0 <4.6

<4.6 52 9.3 1 5.7 4BCBER2005652262
<4.6 <4.6 _ 6.1

<4.6 5.8 5.1 55 4.7 >4.6 >4.8
-90- PCT/EP2004/052262
Co. No.| PEC50 M) | pCCs0 pSI Method
57 9.0 <4.6 >4 4 B
59 8.5 <4.6 >3.9 B
56 8.4 <4.6 >3.8 B
58 8.3 5.1 32 | B
65 8.1 5.0 3.1 B
‘‘‘‘‘ 60 8.6 20 3.6 B
68 8.0 <4.6 >3.4 B
73 8.3 <4.6 >3.7 B




>3.9 >4.7 2.6 >3.4 >4.0 >3.4 3.6 >4.6 3.4 3.3
Method B B 3.5 B 3.3 B WD 2005/028479 Co. No.
W@ EGS0Ltdy9 PCC50 - 90 pSI PCT/ EP2004/ 052262 PCT/BCT/EP2004/052262
P2004/ 052262 Met hod WD 2005/ 028479 PCT/ EP2004/ 052262
-91 PCT/ EP2004/ 052262 Clains 1. Use of a conmpound of
formula (I) for the manufacture of a nedi canent for
the prevention or the treatnmeni, of H V infection
wherei n the conmpound of formJI[Ba1 (1) is a conpour?glgFPZOOMOSZ%Z
formula 5 (1) NA, a Noxide, a pharnmaceutically
acc@pingbl e addition salt, a quaternary amne or a

St ef fRE Q?ﬂ&l%olu}{d BRI &) fo? il l’I‘lQ‘l%l%ﬂ%glﬁ‘e OM}ﬁédffé‘aﬂlent for the

prevention or the treatment of HIV infection wherein the compound of formula () is

0
U]
D N¢|\A ,

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a

a compound of formula

stereochemically isomeric form thereof, wherein

A and B each represents a radical of formula
R

l
1 \R3

R wherein

10  ring E represents phenyl, pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl;

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

R! represents hydrogen; aryl; formyl; Ci-galkylcarbonyl; C1-galkyloxycarbonyl;
C1-6alkyl optionally substituted with formyl, C1-galkylcarbonyl,
Ci-6alkyloxycarbonyl, C1-galkylcarbonyloxy; or C1-galkyloxyCj-galkylcarbonyl

15 substituted with C1-galkyloxycarbonyl,

R? represents cyano; aminocarbonyl; mono- or di(C;.4alkyl)aminocarbonyl; Cj.galkyl
optionally substituted with cyano, aminocarbonyl or mono- or
di(C;salkyl)aminocarbonyl; Cy.salkenyl substituted with cyano, aminocarbonyl or
mono- or di(C;.4alkyl)aminocarbonyl; or C; ¢alkynyl substituted with cyano,

20 aminocarbonyl or mono- or di(C;.4alkyl)aminocarbonyl;

X, represents —NR-; -NH-NH-; -N=N-; -O-; -C(=0)-; -Cy.4alkanediyl-; -CHOH-; -S-;
-S(=0),-; -X»-Cj_4alkanediyl-; —~Cj.4alkanediyl-X»-; or
—C,.4alkanediyl-X»-Cj_4alkanediyl-;

X, represents ~NR’-; -NH-NH-; -N=N-; -O-; -C(=0)-; -CHOH-; -S-; or -S(=0),~;

25  mrepresents an integer of value 1, 2, 3 or 4;

R? represents cyano; aminocarbonyl; amino; halo; NHR'3; NRPR!; —C(:O)-NHR13;
-C(=0)-NR"’R™; -C(=0)-R"*; -CH=N-NH-C(=0)-R %, C1-galkyl optionally
substituted with one or more substituents each independently selected from R*:
Ci.¢alkyloxy optionally substituted with one or more substituents each independently

30 selected from R*; C;.¢alkyloxyC, calkyl optionally substituted with one or more
substituents each independently selected from R, C2-galkenyl optionally substituted
with one or more substituents each independently selected from R, C2-galkynyl



A and B each represents a radical of fornmula 4)m (
-NKF)-R (a) or x -~ (b) A \J wherein 10 ring E

wo epsessamt s phenyl, pyridyl, pyridazinyl, pyriPCTEP2004/052262
or pyrazinyl; ring F represents phenyl, pyridyl,
pyridazinyl, pyrimdinyl or pyrazinyl; R] represents
hydr ogen; aryl; fornyl; C 1-6alkyl carbonyl; C

1- 6al kyl oxycar bonyl ; C1-6al ky _optionally subst 'F‘G‘f/ﬁﬁg 04/052262
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Cubat | toead IR ) o o ocin e o dlspmedisl-

di ( Cl_4a-&HN ORPROCAKbos-; Xl represents - NR5-,

el it S S

-mMam%a%tar H F-; -O-; -C(50)-; -S-; or -S(=0);-;
10 c1ea41aRf<mde1mn51¢m1x2e;msewahk<angd hylo; €1 mkyl@pnmﬁms@sumted with

- NRSqpe or'ﬂ%r%'%&bstltu&: 0ach ind il pendé;l(tlly{?)élag?d %_RL“ Cé 6aiken opgonally

-S(—%} M represent S an i 5
or 4subﬁzguﬁeé prESEs Pfsmes%ih@muaw Rishandsperdentnyelostsd Tioa B
NHR18; saliiyh BRbdonall(sats}itudddRili8i one-ochietd subktitddnisdach independently

_ @ee%%omw I(Smk}@Cnga@kyl&gy @?léﬁbklylogl%ahﬂﬂﬁ Iy

ubs t h one uent 5. each

15 ndebHHE OB E CE P GRS o R pRgpo- o
opt Ih m((all 6hl}tyl$&1b1i§6,I ;tomemcwfdntyl qme/halbcmnleﬂcs@bﬁdljzﬁam k&kylthio;
eac en 0. e 0
Cl 6 ggygﬁap%% égt(ﬁ)bgna% d( st | fuCt))Né{ N RIHCrgeO)R()

tuents each i ndependent ly selected from
R3a~R4a %@aitksmy,lcya}m Nﬁﬁla;%ql)ydﬁixgst Jf(j(ut)ﬁ!f Wit h ;ne or
gmrps s°e§1tst}% én%x%@ HREaPE %FIEU (%éﬁ\lx&m)
2005/.02 4 262 9

PCT / Ey S ltBWQIWIS??%WE %rlt é’gca\ﬁ?ot“ﬁlzone or
nor e @1u6rr§kyl¢>xyembsn}éacﬁl%dhﬁpah@tam;dyyors(éll et ydakyld ggaikylcarbonyl
R3a; sublmed i Ghiudkiitbonfil or X3 R7: R3a

P %%S%ﬁ%glaglk& XI%QOQO %}{Cl A E}%ﬁlmmo or polyhaloC, ,alkyl;

25 R represents a monocyclic, bicyclic or trlcychc saturated carbocycle; a monocyclic,
bicyclic or tricyclic partially saturated carbocycle; a monocyclic, bicyclic or tricyclic
aromatic carbocycle; a monocyclic, bicyclic or tricyclic saturated heterocycle; a
monocyclic, bicyclic or tricyclic partially saturated heterocycle; or a monocyclic,
bicyclic or tricyclic aromatic heterocycle; wherein each of said carbocyclic or

30 heterocyclic ring systems may, whenever possible, optionally be substituted with
one, two, three, four or five substituents each independently selected from halo,
hydroxy, mercapto, C1-galkyl, hydroxyCj-galkyl, aminoC]_galkyl, mono or
di(Cq-6alkyl)aminoC]-galkyl, formyl, C]-galkylcarbonyl, Cs.scycloalkyl,
C1-6alkyloxy, C1-galkyloxycarbonyl, C1-galkylthio, cyano, nitro,

35 polyhaloC;_galkyl, polyhaloC; ¢alkyloxy, aminocarbonyl, -CH(=N—O—R8), R’
-X3-R™ or R™-C_salkanediyl-;



-C(=0 -0 C1_6al kyl, -C(=0) - pol yhal oC1_6al kyl
-C(=0 - O pol yhal oC1_6al kyl or R7; 5 X3 represents
WO NRSA2847NH NH-; -N=N-; -0-; -C(=0-; -S-; - S(BCl/PP2004/052262
- X4a Cl_4al kanedi yl -; -Cl1_4al kanedi yl - X4b-;
- Cl. 4al kanedi yl - X4a Cl1. 4al kanediyl -; or -C(=N-OR
8) - C1_4al kanedl yl -; Xda represents NR5-; -NH NH;
-NeN-; -C(=0) -; -S-; or -Y( O) X4b represent
NN SNENG 0o (=0 s%s_ or - S(20 TCT/EP2004/052262
each R4 |ndependently represents hydroxy, haI o
C1-BAtdpyesernpd momaiyl:lyc Birtpﬂicldr triogcliosatultateddgboacléf@ronocyclic,

substy;tugn ISm Rhﬁ%?@? @(ﬁ &a)fb&gglg Gl Iﬁﬁncfckcﬁfp ﬁéﬁ:olc or tricyclic

C2_6al Ke ny trtut
subst¥ ?rﬁ@ﬁtcgr @%f’? & ﬁﬂ’é‘ﬁ@ﬁa% rl’?fqyﬁ IsQu| i eyche satpratget ]:@pgrocycle a
C2_6ahdnpnydlic ot yctio at trigydidpattiallyitatetatadl héterobgled br d@bRocyclic,

$u bSt&%Mﬁé‘ ﬁngﬂ%garoﬂg‘ap Eape%chev 8*‘?’%%’ e%&ﬁ?fo%[dg{d%bséﬁchf or
15 C eeacrcrzgﬂrc‘crar%ﬁ?mam oatarnﬁl&(% sub rt{srtﬁ%wnh &Y e, three, four or
ni t r djveaabstitientBid-independdhif Glcoal lﬁy)h))l&ﬂﬂ MmQdroxy, mercapto,

pol yha| &.@M@@hk}\k:ychﬁﬂkylh%ﬁ%%giwwln‘éﬁ&or

pocl( y@gg,ﬁ ﬁ?@@@ @§1 3 ) R a1,

l(ﬁ( - N@mlkaYR‘Zl 6Hkalovimt@9ﬂn(3&6hlhb’1¢hlo ccyznmmtINR9R10|
ol ST i o s e
cr. afrrzﬁffene&e/?faﬁ b >é tpd P i, of af
é:ll lfadnﬂydl%@bbﬁﬂyﬂ)ande@-r&aédéyd lgumgar lh@ﬂkkbky,(ﬂl Alkyl; C;galkyloxy;
a
s ubs 0 P A B, LG ARLIN BN b GR UGS B Mine:
13c1. 6draapr or dithsdkylagipecaghony; (Céi(—b.ﬂgr R9¥§~amhﬁ’i§mcﬁa0h of the
EOI y hitdredntibat k@] calkyPEroi% i upaseilly and@edsh ﬁlQE\}i@llallIQ be substituted
iC r c
y%l{hl on®or Iv%d &%&}th&lté&glﬁjfnﬂ%p%g?e%ﬁp 138&%{ ] ?m ﬂgdr?@lr at ed

nonoc
car by BkEox T RSB EHIREOx RN CroflkylpRxspibpRe: cyano, amino,
ar omainim, mand e ymte4a11@1)amn@ppmyhatbcl lmlk:;y Cﬂouﬁlara)c, .salkyloxy,

d
20tblrlc:f/ }}hgl()é aH{yﬂLl% S@% ﬁocﬁﬁ? é?lJra He er ))qe

or a- ‘ 1C<§—WFD rPId/ePi ¢ aromati c

h eue"ramd yaé‘l 182y Wt&]ﬁ@l tﬁgeﬁ&a@ o fofm & divaleaedrhoeyak radicar of3&mula
het er ocych tens may, ver possi bl e,

opti onal rthigc 2Ot \Mgﬁg? two, three, four

e Substituted with
or five s‘ﬁ%’s?ﬁ@ GEhtdodaldh i ndeperf@@iit|y sel ected from
25hal 0, hyOHpEH.-Or€Heapho, C 1-6al@wh;, hydroxyC

1-6al kyl oG kyl, nmono di(C1

- 6al kyl )am %@%%ﬂ éh for nyl , Q@?l ‘6al kyl car bonyl ,
C3_7cycl dalk{He- RCIC a0t oxy, C1963I kyl oxycar bonyl ,
Cl- 6al kyLGHJ-OH CHa(DHT nitro, 35 peleykal od _6al kyl,

poI yhal o m nocar bo CH(=N- 0- R8) ,
ﬁgéil %% & kanedwz, V\D 2005/ 028479
30Pc#? Eme@@rrtwg%fmdml oparyagty rﬂﬂv@@mregem@@ salkyloxy, cyano, amino,

R7' r efunes&ntic, aalml)’hﬂﬁryccd)ﬂ aeund@mcbysﬁ}m C,_QlkylchibéNg] 1 C
sat urcaazﬁgylgﬁ)’cgrggyﬁ mlnoca%nﬁc%ono of di(Cj_4alkyl)aminocarbonyl;
R represents hydrogen or Cy.4alkyl;
R and R™ each independently represent Cj_galkyl optionally substituted with cyano,
35 aminocarbonyl or mono- or di(C;4alkyl)aminocarbonyl; Cs.¢alkenyl optionally
substituted with cyano, aminocarbonyl or mono- or di(C;.salkyl)aminocarbonyl;



bicyclic or tricyclic partially saturated carbocycl e;
a nonocyclic, bicyclic or tricyclic aromatic
W@ a0080284¢% e; a nonocyclic, bicyclic or tricyclPCI/EP2004/052262
saturated heterocycle; a nonocyclic, bicyclic or
tricyclic partially saturated heterocycle; or a
monocyclic, 5 bicyclic or tricyclic aromatic
het erocycl e; wherein each of sgjd carbocyclic or PCT/EP2004/052262
heterocyclic ring systens may optionally be
substituted with one, two, three, four or five
substCisakkpiyd optimhlly sudetirered evithlcyarmedminb@tbdnybonnialooor

hydrqﬁ&% ﬁgﬁ (meo 6a|ky| hydr oxyCl- 6al kyl ,
amn

di (]%:1 r%qulw Faﬁﬂlﬁfb@itw@élllkwsmwé‘? W]l cyang. aminocarbonyl or mono- or
6al kyiEaudioyyamindCabéeptcl oal kyl, 10 Cl- 6al kyl oxy,

1- 6@ ar| ' :
%OI lghlg%ﬁ[ é%ﬁ%g? hﬁpg%lglng# i@ﬂ%@ﬁ% Ltﬂ cya(flx aﬂﬁnocg}btohﬁ Or Mono- or
ani ndt Riamincepponylorgsy : R represents hydr ogen,
C1 @Dkgebremtsl abiedldry ralidabofi fotitnggl W th aryl, or aryl;
R9 and §@¥7|ndependepk1y];epresent hydrogen
hydr oxy: a kyI Cl_6a roxy, Cl1_6al kyl car bonyl ;
Cl. 6alk§ﬂ onyI anmi 0% nono- or

1 (Kﬂ r@ae}skxy:]; l)}gdmgq:g,, 1]651km1xﬁonaiky substituted with hydroxy, cyano,
di ( C]a-nJ %CE%L)A %&%C&J’ d? Al]ayl)éﬁdgo P!Eo?ﬁ)cl mlk@gjﬁ)ézw'f)on}?l or aryl,

each o aTorenent gr'eup
opth GREFNF aéﬁﬂe%eéeﬁw}l?ﬂ %idual |y be substituted with

oneardrrefiregdnts phaiyl rydphyd serdtutddndeperiemnt thyeespLestifed
f r omghy@ifRxX ,eachcl:ﬂd addexd P %Yecte'a)f%rpﬁ%y& kK hePX¥eo, C1 6alkyl,

ooy ﬁrrok:sf‘?% e TS K 5 3 bl e»yﬁi@@fﬂ&bwwcl calkyl

pol y @@%’l@mmﬂ GxgcyclgﬁlkxioCy-balkyi@ky,@Lé@j&dytdxymrbonyl
- S(=@qn lthN'b b Q) 1yh&Ho
(=0 )1 I\ﬁ a, oly ?ﬁga%gl pol%?ﬁ%l’ﬁ'yloxy,

R10 ﬁﬁ?mE@bP%ﬂé%‘¥o§ER~er to forma bivalent or
tri ptashﬁaltthdt adies Al regrbschraradieal of OHRuIRK+KIrd3 febksentLhr radical of

201) Wf ggﬁ aga%c@_ﬁ f%‘%gﬂas(bbmﬁn El_ﬁpres&}ts E)I‘adlcal
criiéf@mﬂampm CH2- CH2- (d 5); -CH2- CH=CH CH2- (d-6);
or =CH CH=CH CH=CH (d-7); 30 R1l' represents cyano;

ClLA %l J&ﬂ&om ds %Qﬁ'rlleldB{n §M£’1§ § k)%% dgﬁl |ﬂl< Penci%z I%SIJGL(G}(I S am\fﬁocarbonyl

cyanao,
ami né’é BI°BOTY Idl(CC@HWQP‘KIWOE%iPWFWH R represents cyano -C(=0)-R";
25C1 4aCH7Nd§U;H€éF@bR b €1-@aikploobstivoed/With mpne-mae substituents each

di (Chdt ? (RNUR q{ﬁvlcﬁ go;%éaﬁ@gasgg%ggo Rl O"
G oAl YR FRbAS CPV’ BEEIoe st BaMR L o kHER Crgaiyl optionally

am neetstitneddyittodne 0 Adre bstiliehfsleadbinkidteh @it agedidiarm R>?,
2. 6@z@méhyl%hb&ﬂ‘?|S|h3ét1tu§édba§¥h' dndlof gloWL %Jbstﬁlyeﬂ&%a h mde[pendently

am nocarb anlnocar
30\/\0 2(5% %5%%175\ F’@% @8 @p@ ggﬁ)stltu edwith one or more substltuents
each independently selected from R3%. ~-C(=N-0O- RS )-Ci.4alkyl; R’ or —X3-R; with
R” representing cyano, hydroxy, NR°R'?, -C(=0)-NR’R'’, -C(=0)-C; alkyl,
-C(=0)-polyhaloC_salkyl, -C(=0)-O-polyhaloC;_salky! or R”.

nd

35 3. A compound according to claim 2 wherein the compound has the formula



-94 PCT/ EP2004/ 052262 C2_6al kynyl optionally

substituted with cyano, am nocarbonyl or nono- or
wa@leqo§01844al kyl ) ami nocar bonyl ; R15 represents ICBEPHYI/052262

optionally substituted with cyano, am nocarbonyl or

mono- or di (C I.4al kyl)am nocarbonyl; 5 R16

represents Cl-6al kyl optionally substituted with

cyano, am nocarbonyl or nono- Qr

di (Cl1_4al kyl ) am nocar bonyl ; or%rR7; -C-D repr eser%DtCT/EPQOoA'/052262

bi val ent rqpical of formula -N=CH NR17- (c-1); or

-NR17- CH=NR" 2); 10 R17 represents hydrogen;

C 6al kyl optlon | |y substituted with hydroxy, cyano,

am nocar bo o-or di (Cl_4al kyl ) am nocar bonyl ,
Cl1_4al kyI xycar bonyl or aryl; p represents an integer
or 2; aryl r&sresents phenyl or phenyl
subgtit vvlth one three, four or five
sub{ eac Ezendent |y selected from hal o,
hydro Yy, aI kyl 15 hydr oxyCl- 6al kyl ,

am noCl- 6a| kyR rmno or di (C1- 6al kyl ) am noC1- 6al kyI

Cl- 6ahkyhigan %ﬁﬁbceuﬁ&ﬂ (ﬁy&b@@ﬂelﬁﬁémogﬂ@?hw&l@i@ amﬁ;@: ora
6al kyl oxgﬁ car bo cyano, nitro,

t h

pol yhiFs e%‘é‘ia%rsomﬁ%‘? §PHB| f&%ﬁ 6al kyl oxy,
ani novhebiorR/| R*, RY, R ringd@-1iRg;F, B Brand edart hadefinbéin chaim 1.
yepresents a radical of fornmula (a) then B represents

dical of 20 for and when A represent
7 ad ¢ OB I B D B B RO ) g te
f or nufaamgla) . 2. A conpound as defined in claim1
provi ded R oR® R2 represents am nocarbonyl or
nmono- or di ( flal kyl ) am nocar bonyl then R3 represents
cyano; - O K.
substi t utgd mﬁth one or nore substituents each
i nd IyRseIected from R b; Cl_6al kyl oxy
subfti t gt ed mnth ane o# re substituents each
i ndspey d.f rom R3a; Cl.6al kyl oxyCl. 6al kyl
optionally s p te% Wi th one or nore substituents
each independBntly sel ected from R3a; C2-6al kenyl

opt i ompzldxydeswbl@trﬂnhdéh@aﬂly\na&dap@me a@diti DR, §(§Cl}23 i PRRTS or a
jeach hggﬁgsgﬂ%ﬁﬁ %w:o%n cted from R3a; 6al kynyl

opti ona orfe or nore substituents

each Whﬁ@ﬁ&}d%nRF R sengl g K Cnd R3ge as defined in claim 1.
~C(=N-O-Rs)-Cl_4al kyl: R7 or -X3-R7; with R 3b

E %ﬁ?%%b@%dﬁ%?o@%hg @/ cq@&yw?ewﬁa%:é?mg%r@?as hl R%m ‘mula
(=0 - O polyhayot 6al kyl or R7. 35 3. A conpound

accor di ng hi m 2 wherein the conpound has the
formul a VW9" 2095/ 028479 PCT/ EP2004/ 052262

A,

15 a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a

(-B)

stereochemically isomeric form thereof,
wherein R', R?, R?, R%, ring E, ring F, C, D and m are as defined in claim 1.

6. A compound according to claim 5 wherein the compound of formula (I-B) has the
20 formula



-95 PCT/ EP2004/ 052262 a N-oxi de, a pharmaceutically
acceptable addition salt, a quaternary amne or a
wae@sezsanem cal |y i sonmeric formthereof, wher ePCI/RP2004/052262
R2, R3, R4, ring E, ring F, C, D and mare as defined
inclaiml. 5 4. A conpound according to claim3
wherein the conpound of fornmula (I-A) has the fornula
R1 a N-oxide, a pharnmaceuti cal éé/ accept abl e addi tp@f/Ep2004/052262
salt, a quaternary amne or a ~ 10 stereochem cally
I someric formther;of wherein R, R2, R3, R4, rlng E,
ring F, C and' B a®e as defined |n clalml 5. A
conpound,@acg ng to claim?2 wherein the conmpound has
the for R‘t X 15 a N-oxide, a pharmaceutically
addition salt, a quaternary amne or a
~ ¢ i somerj.gof ormthereof, wherein R,

R2, ringYe—~ring F, C, D and mare as defined
in ckaM” B. @99, according to claim5 wherein
t he conpound of la (1-B) has the 20 formula WO

2005/ 028479 PCT/ ZzP2004/ 052262 -96- PCT/ EP2004/ 052262 a

N- oxi de, a pharnaceutically acceptable addition salt,

a quat é\f%dﬁy agharmaceytically aseaprablscidginbe sdll, y qhatemary jamine or a

E or mdtsthﬁbé&fmca\ﬂﬁl@%oﬁieﬁc Rkm tﬁ%ﬁof% R4, ring E ri ng F,
an 1ag2 fn n C un

accor di'Rg e% grf;;{e biﬁérm? SR ﬁsdn@]dt%arg ag\ﬂ&g}ngg nP@?‘H’gl

is phenyl 8. A conpound according to any one of

cl aj7.nB\ Anipdurld WERIgRo hrytehe Iof £18inRE0 ¥l wheddih Sng Bis phenyl.
conpound according to claim2 wherein the conpound has

the formula RI  a N-oxide, a pharmaceutically
ac cé&priaiomponriticeprdingsanny, ong ofjclamsrria /ywherdimengF isphenyl.
st ereochemcally isonmeric formthereof, wherein

23%3 qn%é “_dad%:?fét“é(‘?q% entfl_gv A (tlgel %/t)?rl;p%lr}rtld ha%dhecf%rmlﬁa
-N=CH-C(R2) =CH CH= (a- 2) 3- CH=EN- C(R22) =CH CH= (a- 3);
(R )m\ T

b4- :b3

C(Ei /k

b

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
. stereochemically isomeric form thereof, wherein
-a'=a®-C(RY)=a’-a’= represents a bivalent radical of formula
15 -CH=CH-C(R*)=CH-CH= (a-1);
N=CH-C(R)=CH-CH=  (a-2);
-CH=N-C(R*=CH-CH= (a-3);

-N=CH-C(R*»=N-CH= (a-4);
-N=CH-C(R*»=CH-N= (a-5):
20 -CH=N-C(R®»=N-CH= (a-6); or
-N=N-C(R*»=CH-CH= (a-7);
-b'=b>b’=b*- represents a bivalent radical of formula
-CH=CH-CH=CH- (b-1);

-N=CH-CH=CH- (b-2);



-N=CH C(R2) =N-CH= (a-4); -N=CH C(R2)=CH N= (a-5); 20
-CH=EN-C(R2)=N-CH= (a-6); or -N=NC(R2)=CHCH= (a-7);
WO RoosloZ4bB=b4- represents a bival ent radical oPCT/BPI04/652262
-CH=CH CH=CH (b-1); -N=CH CH=CH (b-2); WO
2005/ 028479 PCT/ EP2004/ 052262 -97- PCT/ EP2004/ 052262
-N=CH N=CH (b-3); -NeCHCH=N- (b-4); or -N=N CH=CH
(b-5); -CGD represents a biv nt radi cal of for
5 -N=CH NR17- (c-1); or - NRl%HCs:H:I\I- (c-2); m PBt/P2004/052262
represents an integer of value 1, 2, 3 and in case
- bl =b2--N3€PAN=CH- (b- 1), teB);m rmy al so be 4; R1
represe grqgen; aryl | ; C1-6al kyl car bonyl ;
C1- 6al kNIt_g)}(Ih%(ar onyl ; 10(bC£a - 6al kyl optionally
subst i tDENCHFER- fornyl, €©-Di6al kyl carbonyl, C
1- Gﬂkyfe@kymm\valémrz{al&l oﬁahkmh car bonyl oxy; or C
- 6al kyheerenkibal kyl car bg substituted with C
1- 6al kyl oxycar onyl ; redent s cyano;
ani nocarBdmPAH=Nrono- or d(‘(@l 4al kyl ) am nocar bonyl ;

Cl1- ﬁa&ﬂf@ﬁents aptnka@sedf kusubsm dnd tirechswit ¥o°@ya5tois (b-1), then m may
am onyI or nono- or

dl ( r@?ﬁﬁf?& slféﬁﬁ%]ﬁ%g %1? %ﬁ y O(Fl 6ﬂlgﬂ6¢1rbe%¥l Csiuéba ktyllchlilfgaergonyl

1QJI| ( CICHedlkyl Iopiacmahy)snmstmmyllwnhcfpmm Gagdtyearbanybst i t ut ed
with e ARG DOMHcEonIRRE: or @] _galkyl
dl ( Cl %gjﬂ%’ {‘IL%ZS]"}:%%% ?gﬂ (}j C )%’nmrgegroés e] n6ta y. ox&Cl -galkylcarbonyl

NPPSt‘tut 1@31 6)0“3’ Cl_4al kanediyl, - CHOH-,

- S—R repﬁ{sn@)cﬁ?ano an{roCitbaigl; kmmedanyh(cl @xrlkyl)ammocarbonyl C1 galkyl
-Cl 4 r 5- . - NH- NH- |
O NEN % lé%ﬂ?%h%btl.@% wit] %ah?&gﬁ%g% L ?l%

15 epr cli€hsdkyiarimeakmad rEsalkeny] S@suwmmth cy@jes @)mrNF@rh@yl or
R 14imonoNbt &G QAIkRImineaevayl; el Qalk§dyl Geskidited with cyano,

ol k d with one or
ﬁorgm%@&%rbggjﬂ%’?s gacl:%%ﬂbaélugr%}ﬂg}% Ar%hé' ‘ected from
cya%orepwrar@m =GV Hd)y Cerllgapdiyl, -HORz -S-, -
Cl - 6al k&y:I:OﬁUbXICIMﬂ@ﬂeCQ)ﬁ WJtdqmmlewaxgnd a second

sec r 0

2 roRaPeSgs: ?gg g PGS0 a0 ”‘Eﬂ?m& Py
opt Romaiesepts um&t@ mﬂ &Re FFERBNR Ribs QR s CHEN-
each i NeEér@eRt] gyaseihelbt Ed shlkplnpdylmhes | -HRBRIO] -6alkyl

substituted with one or more substituents each independently selected from
cyano, NR°R', -C(=0)-NR°R', -C(=0)-C;.galkyl or R’; C;.galky! substituted

25 with hydroxy and a second substituent selected from cyano, NR’R'?, -C(=0)-
NRR™, -C(=0)-C;.galkyl or R’; ¢, salkyloxyC, alkyl optionally substituted with
one or more substituents each independently selected from cyano, NR’R'?,
-C(=0)-NR’R", -C(=0)-C;.salkyl or R; C,_salkyloxy optionally substituted with
one or more substituents each independently selected from cyano, NRR',

30 -C(=0)-NR’R'?, -C(=0)-C.¢alkyl or R”; C7_galkenyl optionally substituted with
one or more substituents each independently selected from halo, cyano, NR’R!?,
-C(=0)-NR°R?, -C(=0)-C,_¢alkyl or R”; C2_galkynyl optionally substituted with
one or more substituents each independently selected from halo, cyano, N RR™,
-C(=0)-NR’R'%, -C(=0)-C .salkyl or R’; -C(=N-0-R®)-C;_salkyl; R’ or -X3-R;

35  Xj3is—-NR’-, -NH-NH-, -N=N-, -0-, -C(=0)-, -S-, -S(=0),-, -Xup-C14alkanediyl-,
-C.4alkanediyl-Xy,-, —Cj.4alkanediyl-X4p-C)4alkanediyl,

-C(=N-ORY-C, 4alkanediyl-;



-C(=0 - NR9R10, -C(=0O-C1_6al kyl or R7; Cl_6al kyl oxy
optionally substituted with one or nore substituents

weamk/oesadependent |y sel ected from cyano, NRORIPCT/BP2004/052262
-C(=0 -NROR10, -C(=0O-Cl1_6al kyl or R7; C2-6al kenyl
optionally substituted with one or nore substituents
each independently selected from hal o, cyano, NROR10,

- (=0 - NR9R10, -C(=0 -Cl_6al kydg or R7; C2-6al KynHsT1/Ep2004/052262
optionally substituted with one or nore substituents

each i ndependently selected from hal o, cyano, NROR10,
C( =0) - NROR1 @jth Xg( bethg- OH-B&- k- N=Noy-OR 7 C(—O)-, -S-, -5(=0),-; and
=N- 0- R8) - Qithé% g NRLNGY-, -NX%r-R-E( Gp, X3 sy NR>-,
fiP

-XZ%“E‘%‘* %dﬁi%ﬁn&r resit B, Jyp o e SIORG velqation

4al kan&diaal lwﬂr%aCmH@&awmoC@lkwm@g 1o, polyhaloC; galkyl,
sl4al k a hMl)Cy go%) Q%'{lﬁ)c%gﬂ%gyl PGIAER?Z 996 { 49%%noc%gbonyl

il cE))P %@8? O&Ehaﬁ% y Cabeﬁylﬁgnge?rh’ao RPEoKeE

-NEN- dl(C( m@yl)ammsorR-,S( =0 p ; each R4 independent | y
rC i FR6561§ByHr6gehﬁzir§bl,, foRmeir: @f}{sal m(bahﬁytl g%ﬁ;ﬂZ@éﬁﬂbQﬁ’}lk&i galkyl
ni t r(;% héfrla?:i %uqsp%%dgﬁﬁ OTmy éélyf%}(a} F%@ﬂ%aqa%}o&%bonyl or
103 néd @@gfwaHWQmm 611 ealkymyqnbﬂwlwmnybmﬁmw withC
1 Gajlkéah@w@adrb@{yyl C 1 -6al kyl carbonyl, fornyl,
T i B SRR =,
Cl R ad aklylbmocydax bloyryllc jor Ciby8al sapkated) partialiyadatuyated or aromatic
substchbutyee dNatntbnt)é’)"cHylblc glc &4{1@6?19 92[0% Mlpartlcﬂly saturated or

6a| kyl ox ir bon%%l or, car
15¢1- 631A8AG REfespe ety i Pr@ama% of Salﬂﬂ%ﬁ%"w%*? @thrpwctac 1ing systems
6al kytayxpterabp by bubstRbted svhEit pbeditly bvith ang, mwo, thie) Jour@F five

?r:g gglulﬂjjﬁ{uktjtb }:ﬁ:ﬁhﬂéﬂé @fdelﬁl@i Qflfégtle(ﬂ; @%gﬂf?ﬁd‘ ]ﬂ/droﬂl7 nie?baﬁto C alkyl
oo BRI LA S A o
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opt i 81 g‘EHaY ’sgﬁéﬁ‘&%ﬁﬁmgﬁ p?fég i6 @IW?‘KD’lone
t de( ith m@gpcybbcu bicgelicf arwnge ycBeasiratedigattiall e sddrated or aromatic
'C:gdggiﬁggc%l@feloy a %In&cfcgg bfcﬁré’lm A?%ﬂ;ch@ééqfr%é?/ &)aﬁgﬁi‘gﬂ%rgt’ed or
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1- 6akibetiEpts étrcb Wbendé’rQl ebiddl k¥nttAioPhy @3N RercAbth @y _galkyl,

gror: %ggd r’g/JCﬂ ﬁ kyY ! ‘Pﬂ@plgl‘%é’? %Cﬁgg)lr ﬁ}f&ké.sék)ﬂganapoc 1-6alkyl, formyl,
R7a- €1- @&WKM@WI)@}7CYWW £ Ta6atstaroy €1 iselkylbiyeybony, or
tri cygldalkyRiab Wym&ﬂbtrOW§Ha%d]¥alﬁﬁt puiHagA, Qd'lkﬁémt ic

ocar b013¥C| e or npnocycl 1.c, bi cyclic or tri cyclic

Osat y? néﬁarb?i’é(}* ©f aﬁ}ﬁ(yNS%’c%} ated or
R is hydrogen, C, ,alkyl optionally substituted with aryl, or aryl;

R’ and R" each independently are hydrogen; Calkyl; C;.salkylcarbonyl;
Cisalkyloxycarbonyl; amino; mono- or di(C;.galkyl)amino; mono- or
di(C;.salkyl)aminocarbonyl; -CH(=NR'') or R’, wherein each of the aforementioned

35 Ci.6alkyl groups may optionally and each individually be substituted with one or two
substituents each independently selected from hydroxy, Cy.¢alkyloxy,

hydroxyCj.salkyloxy, carboxyl, C;alkyloxycarbonyl, cyano, amino, imino, mono-



aromati c heterocycle, wherein each of said carbocyclic
or heterocyclic ring systens 25 may optionally be
WGemsH2840e ed where possible with one, two, thrREl/EPI0O4/052262
or five substituents each independently selected from
hal o, hydroxy, nercapto, Cl-6alkyl, hydroxyC
1-6al kyl, am noC 1-6al kyl, nono or di(C
1-6al kyl ) am noC 1-6al kyl, formy , Cl-6alkylcarb
C3_7cycl oal kyl, Cl1-6al kyl oxy, [le 6al kyl oxycar bonglttmjr/EP2004/05226‘2
Cl- 6al kyl t hi o, cyano, nitro, polyhal oCl_6al kyl ,
pol ym;ildt(Cl @&kahmﬂ,)polyhabcamﬂmcmb’b@]n@h 4allgyfoxy,

- CH( i fg}g)l aallgﬁth W(gf RY eIQH Sglggfﬁls kg gb| Rﬁﬁ‘ﬂ(ld)H

sub st éR
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Cl. ﬁanuw‘%maﬁwken togethe &d ﬁoydq ammmhbmwzalerm rdival ofiformaila

r di(CL_g . Mono- or (6 |
Sf)6al kyl)am hocé g - CH( =NR ES T R7, wherein each
of the af’@H@ﬁ;ﬂaﬁ}b -CHg Cl 6al K¢t2gr oups may

opt i onal l-gHa O, €ACH,HOBHI vi dual | y @e)substituted with

one or twag %ﬁé%t%%uéﬁts each ind(ggﬁndently sel ect ed

from hydr oxy oxy, hydroxyd _6al kyl oxy,
car boxyl bonyl , d¥ano, amino, inino,
1gono WO ZCHMZQHECT/ EP2004/ 05@2%H2r- 99

PCT/ Epzoo%/}péﬁig% ( C1- dal kyl giag no,

pol yhal oC yhal oCl1_4al kyloxy
pol l%ﬁhatmes«’@santafaaralsagu ¢1hﬁlilsy1 aptipratly Pﬂ@tltutmlﬁ( Coplkexy, cyano, amino,
- @)1&@ or MG a0 1Mmine &(anﬁ))lcb\ﬂalfﬁu‘dﬂyl Cj.4alkylcarbonyl;

i &r B?m%?br%maﬁ%n Q%P ?P“&éﬁ%o far%gl caftﬁgg}?rﬂ'1

L o?l?w repressnts frygrogeppr EHpllal-  (d- 1) ;
- CH2" GiPR ChidctGhiZepiiRntly ﬂ:pﬁé);ent Cr.GitidA Gpion@H C¥iBstEi2d with cyano,

(d 3)%}1&00%@?5%%&%@ ?gzgglgy%i% no%oxghz%_ﬁlﬁ_ral optionally

( d- 6)subs(§1,tuted—@1;p oyRoIppeayho nj( @ PnO-RRf! dl(ﬁeﬁ}lg@@mr@carbonyl
Cyana, salkydha bptydnadpibetitaded ith dhaiol drhinéchrwntHor mono- or

2L A B @0RG AT N0, mono- or

di (Gl m no or” am nocar bonyl ;
C1_Barsoyssents Eew%yl subgtituigd PR ICEanPe AFIEFAONY! or mono- or
am nQﬁ(&IllQﬂlayl}ammmﬁh@on;or di (Cl1_4al kyl ) am nocar bonyl ; 15

i epe%de‘”s%?F h{ﬁg@ggplygubgﬂﬁng@}vhg'p'a}ngilqﬁ?ﬁ&qlﬂﬂl £ or

subst l(tcu#@lﬂy ipOCRRD Raimi nocar bonyl or nono- or
25di (KT repadsknth )lmgmc@;gakmz br CG2lkGhéubsttyied ejthiaghal | y
SUbé%l it lI]tzed wi th cyano, am nocarbonyl or nono- or
di ( fal kyl ) am nocar bonyl ; C2. 6al kynyl optionally
subsYlireRiesHsBeT! eyRbsey! SERRGEY IHORIF s thirsntpur eirfive
substituents each independently selected from halo, hydroxy, mercapto, C1-galkyl,

hydroxyC1i-galkyl, aminoC1-galkyl, mono or di{C1-galkyl)aminoC1-galkyl,

30 Ci-ealkylcarbonyl, Cs scycloalkyl, C1-galkyloxy, C1-galkyloxycarbonyl,
C1-6alkylthio, cyano, nitro, polyhaloCi.galkyl, polyhaloC,.salkyloxy,
aminocarbonyl, R’ or —X3—R7;

provided that when R* represents aminocarbonyl or mono- or
di(C;.4alkyl)aminocarbonyl then R? represents -C(=0)-R'’; -CH=N-NH-C(=0)-R'¢,

35 cyano; C1-galkyl substituted with one or more substituents each independently selected

from cyano, NR’R'?, -C(=0)-NR’R!?, -C(=0)-C}.¢alkyl or R’; C,.¢alkyl substituted
with hydroxy and a second substituent selected from cyano, NR’R!?, -C(=0)-NR°R°,



20 di (C1_4al kyl ) am nocar bonyl; R15 represents
Cl _6al kyl substituted with cyano, am nocarbonyl or
worewsA283r9  di (C 1. 4al kyl ) am nocar bonyl ; R16 r epCEBRID$052262
Cl _6al kyl optionally substituted with cyano,
am nocar bonyl or nono- or di(C
1. 4al kyl ) am nocarbonyl; or R7; 25 R 7 represents
hydrogen; Cl1.6al kyl; or Cl_6alkyl substituted wi p@T/Ep2004/052262
aryl; pis 1 or 2; aryl represents phenyl or phenyl
substituted with one, two, three, four or five
subEEHQErRkkykady; Cn@&w@m@malkyl epsionallystbdtitused Wil ene or more

hy 40 tuent1R a@@%pae%m&ag?élégye ,mnh%q “e%y 10 %)(Lby NRORY,

1 R TCaErR ” Ga Iy PERP BT SE RS epyitecpss cach
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am nocar bon gr 0\6' gded, that whe
r eﬁplégté%frgmd\ﬂoﬂeﬁ@aia B\&,%gﬁ =R RIS 05 galkyl or K,
di (@LeAlginkl/dptimmilhyowhstivaed/With brerprRBore s;bs@tg@m gach mdependently

su b;lt@z‘t{aﬁfrg hag#ﬁ%ny'ﬁlgﬁqcﬁbg l\ggﬁloqans) C % a:i'lﬂ@&l 1@”

tituents &

i nd@béfr@elﬁt)’r(;n 4§12é}’1e8t@fd' 3f3‘ om cyano, NRORIO,
100 C(=O) - NROR10, -C(=0O) -Cl. 6al kyl or R7; Cl. 6al kyl

S u bl%t JtA‘t gﬁlﬁgundvx&cndﬂg é& Bld g%/is%z;%@ Bt cyano;
5005/ UPRATSPI MERS I g‘@% grb i {Z%E’%WS% with

- O =Q}yakd, abahdeytbonyl oRmionéslor ﬁﬂClell@X)yﬁilnoﬁeﬁb(thl C,.¢alkenyl
opti OQJ%IS 1t¥te§ t%t b/!lnlt!)t qm ah%) gpoq n?d'non&rﬁ(q\l%@ga]rﬁlh%gltb%nyl or

each rom cyano

15 ¢( o;iz Nﬁgml@ubsmm&@th @fnwwmca@mwr mene-@al kyl oxy
Substﬂf((ult@mymmlhowﬁ&mpr nore substituents each
i ndependent|y sel ected from cyano, NR9R10

-C(=0 -NROR10, -C(=OQ -d _6al kyl or R7, 5 C2-6al keny
opt iloAgrmpowndirseqrting éxpnxions obiaims 2 tekf whergisdt |fFRI€5r‘°rP§ cyano or
each hmaepersaent|ly selected from hal o, cyano, NRIRI1O,

g C(=0 - NR9R10, -C(=0-Cl.6al kyl or R7; C2-6al kynyl
optionally substituted with one or. nore subst Jtuents
each- ArraEpedasearging sy one af Faigm2Hal b Whesgird s NiRORK 0,

C( Qmﬁi%‘ﬁﬂ&yl Al optlon@AY kipktitoted Rz'lth cyano or aminocarbonyl;
accor ??’?ﬁ%%oxgjoﬁf}&lahi lsubfsﬁz eQlw 1&%%211% or éi %%o@l%@ﬁw
repr e&l@ﬁmtgteéy‘a&héyan%awwa%rbm | ; nono- or

25d| (Cl 4al kyl ) am nocar bonyl ; Cl-6al kyl substituted wth

1A L{:ofrnl'ggl]? %{cp&ﬁ%gtogngmggggélsZ to 9 herem 152 R reépéesents

WI t h E%?ﬁ;n nﬁ@ﬂ%@%ﬁﬁéfﬁ% ax&no% (Blyl(%lr 1- 6alky&l represents cyano;
di ( C1C4ahkyl; ﬂgmaﬁ«ybmbmwd Wltbpyalﬁ CZ2Baloky aptionally substituted
Subst it fho e Rak¥AN Quibs@ich RGRIH/N: -O=0YMIFR QEach R*

30 independently represents halo, C1-galkyl or C1-galkyloxy; X; represents —-NR®- or

-O-; R® represents hydrogen; R’ and R'® each independently are hydrogen or
C.salkyl; or R’ and R* may be taken together to form a bivalent radical of formula
-CH,-CH,-O-CH,-CHp- (d-3); R'7 is hydrogen; C, 4alkyl optionally substituted with
hydroxy, cyano, aminocarbonyl, Cj.salkyloxycarbonyl or aryl; aryl is phenyl

35 substituted with C1-galkyloxy.

14. A compound according to claim 2 wherein the compound is selected from



di (C 1. 4al kyl ) am nocar bonyl. 20 25 11. A conpound
according to any one of clains 2 to 10 wherein R2

WO 2@se38am s cyano or am nocarbonyl. 12. A conpOL/RP2004/052262
according to any one of clainms 2 to 11 wherein R3 is
cyano; am nocarbonyl; Cl-6al kyl optionally
substituted with cyano or am nocarbonyl; Cl_6al kyl oxy
optionally substituted with cygno or am nocar bonpCIT/EP2004/052262
C7_6al kenyl substituted with cyano or am nocar bonyl .
13. A conmpound according to any one of clains 2 to 9
wherein mis 2; Rl represents_ hydrogen; R2 represent

)
cyano, _-8nj nyl or Cl-6alkyl; R3 represents 2N
cyano; KW; Cl-6al kyl substituted wt

C1_6al 0 optionally substituted wth cyapy

C2- 6al kanyl g substituted with Cyano -C(=0) - 0;

edc I/inTrdependently repr esen o, G¥-(ytkyl or
Cl- ; /XITN epresents - NR5- -0-; B o

repriesent s n; Ro and RIO each i ndéefendent) re
hydr ogen or C

“6al kyl; or R9|land RI10 m@s@—:b}
tqgether to forma bivalent radical of fornulaH

-CH2-CH2- O CH2- CHZ__Xd-3); R YT is dr ogen; | kyl
opt i onaf’ pSthet'uted with hydr oxy; 3no,

am nocar b Cl1_4al kyl oxycarbonyl o yI ;aryl is

phenyl B85 syibstituted with Cli6al k{iNoxy[ 14. A

cqnpe according to claim2 r el the conpound is
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acceptable addition salt, a quaternary am ne or a

stereochemcally isonmeric formthereof. 5 15. A

conpound according to any one of clains 2 to 14 for

use as a nedicine. 10 15 (1l-gy.16 A phar maceut i B@T/EP2004/052262

conposi tion conprising a pharmaceutically acceptable
i i Feft—a—therapeutt cgity

carrier—and—as—getive—ingred
e;fective ’n i of a conpoungd as REd S Aany one

off clains o 14. 17. A process for
phar ma | conposition acgordipg

characteri zed in that antherapeutically effective
ano Fna sefPs as claing /N i y one of clains

2 |t 4% ptely mxed wt r mageuo\i cal |y
acc@{ata egcarler. 18. A propcgss Tor }})rl ng &
ccrmo_und as cldined in claimP_characterized by a) |
reacting an internediate of fornmula (11-a) or (11-Db)

wth an internedi ate.of, f | '
L S PR bty OBt dot Rl bl 3RS
base, saredctemsaily omeris tirmdhgreofH A + H A

5 15. A compound according to any one of claims 2 to 14 for use as a medicine.

16 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 2 to 14.

10
17. A process for preparing a pharmaceutical composition according to claim 16
characterized in that a therapeutically effective amount of a compound as claimed
in any one of claims 2 to 14 is intimately mixed with a pharmaceutically acceptable
carrier.
15

18. A process for preparing a compound as claimed in claim 2, characterized by
a) reacting an intermediate of formula (II-a) or (II-b) with an intermediate of
formula (III) in the presence of a suitable catalyst, a suitable ligand, a suitable base,

and a suitable solvent,

e N . uc?" | N
N\ | /)\ H—A > /l
N NN

Rl7b
(I-a) (i (-a)
Tl7b ]I{l7b
N + H-A — NSy
Ve WA
N N/ N N A

Wi (i)

(I-b)



20 (I1-b) (I b) WO 2005/028479 -104 PCT/ EP2004/ 052262
PCT/ EP2004/ 052262 with WL representing a suitable

wo e@siozsy7gr oup, R17b representing CL. 6al kyl opeT/BPzIN/§52262
substituted with aryl, and A and B being defined as in
claim2; b) reacting an internedi ate of fornula
(r1*-a) or (Il"-b) with an internediate of fornula
(1'1'1") in the presence of a subgable catal yst, aPCT/EP2004/052262
suitable ligand, a suitable 5 base, and a suitable
sol vent V§7I (I -az. HB + HBwWth W_representing a
sui t aBi@ Weispicsigting deftablrieAying s5@sR nt eRGsEng S)-raliyl
opt i oopdidnyllpsubstituted tvittl avyildadayr atld,B baiep dkfiaedlasBn bRimg;

defin | |12 tAh : .

e Bk S e RS0, i AR o
(1 - c) fermala (I yin thg/pregeaes plorsuitalle caalysli & yrkle Hggod; a witable
5 | - b) bagaj 4nd aRRAitddld @pregsent i ng Cl- 6al kyl optional ly
substitutegd with aryl, and A and B being B defined as

in claim2; W 2005/ 028479 PCT/ EP20044052R62 - 105-

PCTh: 4062262, d) converti ng a 86fmpo nd %f fornul a
(I-cXi 0 coanuHrdBof ormula (I- Z&eaction
V\Athﬁgimermsdiate of formula R17c-}2 ith t

presene® of a suitable base and a suk'f’abl e sol vent, B
N~ ~"\/ gugyHC HC " + Ri7c--W2 N\ H @R 17¢ (1-c)

lf17b Wl }f”b
Ne A + H—B ————— <N X
Z N N A
NT N a ()

(IIb) (I-b)
with W representing a suitable leaving group, R representing Cj.¢alkyl

optionally substituted with aryl, and A and B being defined as in claim 2;

¢) by converting a compound of formula (I-a) or (I-b) into a compound of formula

10 (I-c) and (I-d) by reaction with a suitable acid,
B
B
N He? N
HC? SN \ | /)\
\ | /)\ —_— IEJ N A

lil N A H

RIT

(-d)
(I-b)

with R'® representing C.¢alkyl optionally substituted with aryl, and A and B being
defined as in claim 2;



5 wth W representing a suitable |eaving group, Rl7c
representing Cl-6al kyl optionally substituted with
we y@no283r9 Cl- 4al kyl oxycar bonyl, and A and B bePCIYEP2004/052262
defined as in claim2; e) converting a conpound of
formula (l-e-1) into a conmpound of formula (I1-f), by
reaction with NH3 in the presence of a suitable
solvent, B B HC* N -N A Cl-6gpkanediyl O Cl1-4al |®’¢T/1‘E@2004/052262
NH3 NH, with A and B being defined as in claim 2,
converting a conmpound of formula (l-e-1) into a
conpodhepnyértingp pempeund offormpla (I-¢)dnto icompewindiof KaBiath (I-8) by
t he PrRSERCLINin AteSHEdiAD bﬁfoﬁﬁm'ﬂé( RWF-aWQBn alelﬂres%d% of a suijtable base
Cl1- 6al ké’med'%/l %—F“% 4al kyl NaBH4 HC* N
| - 6al R S5 wth A and B being deflndasm
claim2; converting a conpound of formula {I-f)
into ango ound of fornula (1-h), by AL24N ith
POCES” i n t &' presence q f7c_ay ui table sol nt | \Qﬁ
2005/ CT/ EP2004/ - 106 POC13 | AINA
-N A

I!I R17%

(-c) ()

5 with W3 representing a suitable leaving group, R representing Cj_galkyl
optionally substituted with cyano or Cy.4alkyloxycarbonyl, and A and B being
defined as in claim 2;

e) converting a compound of formula (I-e-1) into a compound of formula (I-f), by
reaction with NHj in the presence of a suitable solvent,

B B
HcéN I XN NH, H<N I XN
\N N)\A - N N/)\A
C;-galkanediyl C1-galkanediyl
0" 'NH,

0" "0—Cy-jalkyl

10 (l-e-1) ()
with A and B being defined as in claim 2;

f) converting a compound of formula (I-e-1) into a compound of formula (I-g), by
reaction with NaBH, in the presence of a suitable solvent,

B B
N.
N
HC? | N NaBH, H
/)\ J\
IEI N A N
C1-galkanediyl %1 -calkanediyl
A b
O O_Cl 48.]1\)/1

{l-e-1) (-g)

15 with A and B being defined as in claim 2;

g) converting a compound of formula (I-f) into a compound of formula (I-h), by
reaction with POCI; in the presence of a suitable solvent,



_~ " ' C-6al kanediyl Cl-6al kanediyl CN NH2 (I-f)
(I-h) with A and B being defined as in claim2;

wWOeONsBERA04/ 052262 or, if desired, further conREr/EPI994/052262
compounds of fornula (1) into each other 5 follow ng
art-known transformations; or further, if desired,
converting the conpounds of fornmula (1), into a
therapeutically active non-toxpg acid addition sgdr/RBP2004/052262
treatnment with an acid, or conversely, converting the
acid additjon salt formint the free base by

treatnment with alkali; or, if desired, preparing

st ey 1y isngﬁm , N-oxide forns or
quatﬁ{na y am nes ther&gf |1O 19. A product cont ai ni ng
(a) aNg asP@esin s one of claims 1 to

anb é anotTer antlretroviral conpound, as a
conbln da%F %aratlon forﬂ§?ﬂh$ aneous, separate or
seque use in the tré@atnent of HV infection. 15
20. R pﬁ@rnaceutlcal conmposi tion conprising a

phar maceutically acceptable carrier and as active
ingredfénts (a) a conpouft) as defined in any one of

cl ai nyith A shdBlbein@ddiné®)s iadREMEr antiretroviral

compound.
or, if desired, further converting compounds of formula (I) into each other

5 following art-known transformations; or further, if desired, converting the
compounds of formula (I}, into a therapeutically active non-toxic acid addition salt
by treatment with an acid, or conversely, converting the acid addition salt form into
the free base by treatment with alkali; or, if desired, preparing stereochemically
isomeric forms, N-oxide forms or quaternary amines thereof.

10
19. A product containing (a) a compound as defined in any one of claims 1 to 14, and

(b) another antiretroviral compound, as a combined preparation for simultaneous,

separate or sequential use in the treatment of HIV infection.

15 20. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound as defined in any one of claims 1 to 14,
and (b) another antiretroviral compound.



