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nmet h@ﬁk@g&ﬁﬂ ¢ qgﬁé}ﬁﬁys amﬁ@’qls el }%rem F&@&eﬁﬁ&%w&}uf r%qgr% gr%moﬁ?‘um

uat er.na | Vv
Bnar FLABEY BEHTpoRER abpaBiL L eds FORDY reARiondgheen a basi
chl oRigogen Pf)fhwmpp'@d@f farmilg (Inedea emtretiete qeatainizicetgatiesuch as,

The toemmek) dpiidhalphbstitited alkyBaide, Al IHAMGE @lylel&'ylﬂgldb QY.
gxC hﬁ‘i@lﬂﬁloﬁl@@bJB%nzyhc%QieTBﬁleNeMng%w &ﬁeavfné & d)upsp ay S50%e

cO rrp 0 U n S a I
 or ML TPy AT ﬁ'ﬁlﬂm@ﬁ%m’sﬁé@fé@hﬂw PERFSaRaRs. Ak
ato n%-t%lreéeseifanamz ddquatsrmatyeméns-hasd fositivelNehavgedligiiro2h | t

W | | Plaemappic@lyiaadepable tahteSaemchiie &R0, GRMROWAE Sriflbroacetate
f or mtaacdidie. e GounRRBLY ofNT)&E%' dese mtr&ﬂ%{dtulsxg%]oi?f exc%aﬂgf,s rers

g@uat er nary am nes and st ereoc em ca

nore centers of ch| rality and
eXI S?heg\tfs g}g({ﬂ f8r1ns oﬁgxﬁprg%@ (i})lripgt e Ele?na],ori:ﬁmpqqeiéhep@pﬁqunds of

" st eloEpihg wlaezaﬁ'q pejos et tertiqp pifragen alome e dxidizedio thizeb-oxlied
def i Mesidal | the possible 30 stereoisoneric forns
whi ch the conmpounds of fornula (1), and their

N;] OXIt 4@Bhe apysh lgdlettédQﬁht sond drshe cngﬁJuﬁJsrb@f&ﬁn@mm% tﬁ?eqr N-ox1des

Y ysédﬁinglg% ﬁ? eXeu a%rn 1111{1605 ra]lacl reeo?he\lr/rﬁcgll)élg?néealc ¥<%rﬁlé m&:f.'('é)mawle
deS| Yre Csﬂeréf)f f&lbﬁﬁb%}ﬁﬁw@é pierpesierpiprdly isngiafemsof  al |
possi bl e stereochenically isoneric forms, said

m xt Theesmgerechaniendjy abinericdorast ameadmexrembﬁmd demadllitePEsble

o tdnReoRombhc HRls OMith e cShpdhRdsWt ﬁmﬁﬁa w bhd @S §: %SEJHesOI dition
the 3h hlﬁ%}nélg%%%es {)rsp%pé?c;l%ﬁ(fca{ {u{ﬁlo?al aﬂlg%tgﬁm?ywogsgﬁ pless

their
su bsotﬂéFh‘i”F%fP‘frVO’?eij ge/ndifated. the ghepiabicaignalipr of cpiaprymdstsianpies the

109 migtuesfof albipisyiblé BereochduaicnllH Boméria forparshitl GiMtaes dosising AAN
2% afddtertomtrs Ridehakiahty of (BSSisit %QCL&'&I‘O{&'LQ:{UI‘J Jg%/eﬁtapgagh ?f the

%Sﬁg qu;@dual 1solfne.’r1f: fo\@fg & far nﬁ%r{B talhcﬂgen%\é 8H§est SﬁJg} (}(l‘fﬁ)gps or quatel nary

conBUkEY Plargilydieaiei a&chytefi il legsf thanH @Y Dty feiably dess thar/iO%, in
2004)’367486@5 RAT2EPR00dkt NERHTY less thdn 199 ofaBd bthds tHoRErs. Thus,

st ervﬂ@ﬁl@&zﬁoﬁr@i"ﬂf@&%ulm1s|?é}\41%ta§1&es Rifielh (EP} thls means that the
S—conlq1 ur a Sb(g mlaﬁup g ? t.s on bl val ﬁ
(parti g(?"f f Qaturat ed °|Jc Hi %)dfoé"eﬁay have elther the

cis- or trans-



configuration. Conpounds enconpassi ng doubl e bonds can
have an E (entgegen) or Z (zusammen) -stereochem stry
wa@rogaratézioubl e bond. The ternms cis, trans, R PSI/ER0a41050177

Z 5 are well known to a person skilled in the art.
Stereochemically isoneric fornms of the conpounds of
formula (I) are obviously intended to be enbraced

wi thin the scope of this invepfion. For some of the
conmpounds of fornmula (1), their prodrugs, N oxides,

sal t B pasiolimadt@sgenicldntery &tag havathe Rant Sresfignratiant substituents on

o SpLFEP Rl JhALE 6 ARG B e

b on TGRSR CYERS A EnRR R T AP PP FiaRF AR boepr) or 2
t hes@useaes) -streochendsteysi spiskdopble bandr Kheipimsteisvigss. ), B and Z
i 50l at edl kbwilesd gnoh adledsn thédrt.and the second as "B",

W t h&%o&%i%ﬁﬁﬁsohgﬁ%m%?m% QOIﬁd}GQCﬁgfﬁﬂi}ul%GI%@%Bgm cal

conf | %ur gt I on. b weyer,  Sal d." A" antd B

st er BN i @bREFHEEHe B P Giss | y

characterized 15 by for instance their optical

r ot aFdreem¢ of teeepsmpoynds offiermuig (Dibgjiepregivse A malts, golvates,

el afiaensRiahincdoneda 0finHdsed 4nd theiiitterinadiatay ised i8 thalpreparttinn

conpieiefeint MR BRSR Aol Ad P oRcxpElaly dcemined

o AP BB sy e oo G Ty ves GRLS s Ay Fhated ag A" and

st er Bobsomkasi ‘B, mitheuy Fustber refprence gathe #rduaf figredebemicab prafigiraipn.

wher gbyevet, bgd F/2°5pe C’1 siegeolsbim&ic firina cdn e nsanitsgbastyedharadt@ized
si Blncir B ulon ARG ARG 5E0RE ASnARomR”

gﬁd 9)%%} l,%g,%lct hglﬂ?ﬁ?éﬁ}g‘?ﬁgg Hf%%ﬁ%eﬁ%g%?o {[heb a]ctt ual Flouration of

st er EGEASRPCAPeROBF TG BE FOR 20l oirEm e PRa 8RS eliFge o ©

of f erchedrapo(uds usiegaralingwn axiheds siqh as,Herj exanipl; ¥oire fiffeaction. In

f or measSuchand FBT 418 stabdifo@e@dminaites akgyl caic bet fligher seglaratad elkbrdbm

the ﬁ]@ Qe\égecfi\%r lfﬂct%ﬁseisélﬂéqea%j&g iﬁa%d bﬁl + 4 |“E geghd 1iMstddhdas

the scope of the present i nvention. 25 Wenever use
R B R S e T S
meant to also include their N-oxide forns, their

sal t §omg ﬁéhﬁqcoqlg@m@qvqﬁ gqrylulaﬁﬁ) maxalsprfyist ip ghepr tautomeric form. Such
st er epahgtib@alnbexpieoytidiated orthsbo@ fospiciaihteided @rtedicluded
are thos e CappPotndseet ifveru! a (1) which are
stereochem cally pure. 30 Whenever used hereinbefore

or hereinafter that substituents.,c | h

i nd e&@ﬁ]&eé/ﬁrtﬂsjg h&lﬁt{lla%?l ,Stge Herims tconé}:f)ouﬁclljs r?g ?oggga gz fllflﬁ%jat%?tg%g?

suc h inglydg eir desifpforns Beir gs: 5l areipnary apinpes3ad§eip) e

c onbkta@bdhansalgriemierdt fomte Of whetiglhintares aehterd @aippynds of formula (1)

possm{cﬁa@@@remglﬁilaal?%@q. to chemcally stable
gl ecul es. 35 A particul ar subgroup of the conpounds

O oo b RE 0P R tOBL LA ok Berlcon BNIOLLE cogy

subgroupare e ‘conmpounds of _tormil a Ii erein,Z jis,

C- . indgpepdroily o7 aZagnt Benemsceliyinsg $yop o foy sxagple for R and R,

par t ialt pdssible sanigratorp aefinténde! wodpoumesicaly phoibfaahdwlith) lead to

are Lhaseyieieahdleculs, - P2- b3- represents a bival ent

rngdi cal of fornmula -O CH2-CH2- (b-1); -O CH=CH

(b- 2)A’ particular subgroup of the compounds of formula (I) are those wherein Z is N.
Another subgroup are the compounds of formula (I) wherein Z is C-Y.



5 -S-CH2-CH2- (b-3); -S-CHCH (b-4). O this subgroup
of conpounds, those wherein -b'-b2-b3- is a radical
W@ koodp74262 (b-2) are of specific interest. 10 PCIDEP®N4/050177

particul ar subgroup of the conpounds of forrmula (I)

are those wherein -b'-Db2-b3- represents a bival ent

radi cal of formula -CH2-CH=CH (b-5). 15 O her

subgroups are those wherein the above specified

limtations for as well Z as -Db'-b2-b3- apply.

Subgx atisul® fublfvep slaa@pEHAOSS fErmutn(l) are(thdse tvhadin ér o™ of

|nt one or nore of the
ex{e@\‘?stent?% glV&léhQﬁ&ﬁch?foﬁﬁlea (v) apply. 20 (a)

-a =a2- 3835 CHZrepresent dbdipi val ent “radi cal ~ of

f or mul a-O-ABHEEH CH=CH (db®); (b) nis 0, 1, 2, 3;

(£) miss@H,-tHr 2; 25 (dp-3) is hydrogen; fornyl;

Cl. 6al kyl carhanyl ; Cl. 6al ; Cl. 6al kyl oxycar bonyl ;

Cl_é6al k% gg—g%nyl C1. 6aI(E§%'oxycar bonyl ; (e) each R2

;ng‘gﬁe T%rl]]g?lg@ c%/“) Pﬁcoe% 8% osequ}eﬁin g’b %)aleradlc;ﬁt(b % (b é/) are

C3. 7dppdcdalikyrest. C2. 6al kenyl optionally substituted
Wth one or nore halogen atons or cyano, C2_6al kynyl
opt i Sidhd YarGduhs bibblateel td coftp@mnds af fornmladl) hatimyewheddn

at ong,:_ b3ceéa@§%ms9ﬂw§altkaﬁicé%ifﬁﬁmémyl carboxyl, cyano,

3: t(Elg 6a‘¥hil%la%qo poI-wa1 Tgm)s?{wnylno

pol yhal onet hyl thio, -S(=0) PR6, -NH S(=0) pR6,

1 —@h%ubgrwre @Pﬁ wh_e(g(n-ﬂ@ Wemﬁed [irnitations for as well Z as
- NHC(=6) :R63pp( =NH) R6 or a radical of formula | Al (c)
A2-- 1 35 wherein each Al independently is N, CH or

PCT/ \ﬁﬂ%g)u pHE tHe%omun@s of Por@fila (MRt PDIREE: Bré4db2wherein one or

moré(o / Qoﬁgﬁg Amltaklons((a) )}%Japﬂlw T [\IH' [\Ig'( O; :;I_:N'
zﬁlRl —e% NRL3- >312 . 4al kan'ed. yl - '
or - CP) zPaTakanédreyres abvalgy tadisalof Kigasla 0. (h) Ra s
hydr ogenrCHR@H&H=CH-6al kyl (2-1INR13R14, - C( :O) -NR 3R14,
-C(=@)nR b1, 2,%3-R; 5 C-6alkyl substituted with one

or nlcagJ e . blqstrbt uents each i ndependently selected from
cyan

S e T L e I
sel ect @dalkylamhohd] @ sallgyamarboryl;- C(=0) - NR R10 or
(e) each R? independently is hydroxy, halo, C,.salkyl optionally substituted with cyano or
with -C(=0)R?, Cs.cycloalkyl, Cy.calkenyl optionally substituted with one or more
halogen atoms or cyano, Ca.salkynyl optionally substituted with one or more halogen
30 atoms or cyano, Cealkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono(C salkyl)amino, di(Cy.salkyl)amino, polyhalomethyl, polyhalomethylthio,
-S(=0),R¢, -NH-S(=0),R¢, -C(=0)R’, -NHC(=O)H, -C(=O)NHNH,,
-NHC(=0)R’,-C(=NH)R® or a radical of formula

=AL

/Xz\/\1

(©

35 wherein each A, independently is N, CH or CR®; and
A, isNH, O, S or NR%;



R7; or C2.6al kynyl substituted with one or nore
substituents each independently selected from hal o,

we /07426 =0) - NROR10 or R7; 10 (i) X3 is NR-, PCWHEPRd04/050177
-N=N-, -0- or -S R is halo, hydroxy, Cl.6alkyl,
C2_6al kenyl , C2.6al kynyl, Cl1.6al kyl oxy, cyano, nitro,
pol yhal odl 6a| kyl , pol yhaI oCl _6al kyl oxy,
- C(=0) - NR13R14, Cl 6al kyl oxycgy.bonyl,
Cl. 6al kyl carbonyl, fornyl, -NRI3R14 or R; (k) R is
hydr @gens -NFot, myH; NH:;L G- quL capn ¢l alkSEdGRIGHOH-0fS-, -S(=0),-
Cl_ Gal kyly@ Q?@_f(g- =0 )-N%E (-)Q-C]Rﬁkalngdl}cl:lm‘l-@ IameafyRE3R14
or p hal I'kyl ; i's a nonocyclic or
bi cy Kels Tg]értl ally sat ur at eq or aronptjc carbqgycle
or a(h) Roinbsyagen, halorC oilisdiR R, gErOXNR nF% SEEDHR edXoR
asomati ¢, Ehﬂiyﬁiu@ﬁlytﬁéd&zvlthv&ﬂebr&hdﬂe ebgiuent each &idependently selected

carbocygl 8{ I{Ve(}re{j fquDIQO rd m(e@{ §&b§ﬁ{§te&r@¥h one or more
opti onal Be suﬁ]sltl

Subst 1t a@qﬁtﬂgenésge p%a@ﬁ@ﬁla Y W Sat, e PR "
hydr oxy R'meCeajiyy] subguteiwigednk 91 morh jubsiERsps] ea@apcl@yqndently
al ni noosd@t@éd'ﬂbln ha@lcy@ﬂd k®(|=0 NRUWYdr R'CL_6al kyl oxy,

I ﬁ)%( ﬁﬁq@' L CIt6h:o cyano, nitro,

(0] 0 al o a

gm ﬁ b%rlb]gﬁl{cypydrctxpi)c F?% y §z i&éffilkyéf éa?lg)g}?xyocryano nitro,
al yl Cl. salykajdCi-s4llo), pﬁb‘hamﬁ?deaFRﬂDX}edﬁ'ﬁO) -NBERE raetikylgryesrtonyl,
hydr Oger@j] A 1cBBbkY, orm@L-NpatRkYdr @ky; 25

ClL. 6% s%ﬁJ S’QH% f CICGJa ﬁ% (’5}’6&@1*39@ Ialk)élg)@):arﬁ]q;’l and

Pfg%? stltuted W th cyan or
C( =0n)- FNR’ aBIRSndqyclwq bm«:‘nc; mmes}oaaaturatdd@r grompfiechaihggycle or a
C( 0) mo3d R &, b1§&1rc61§’dlﬂﬁwf saﬁﬂitdainﬁ %oln}ithhd:&SdcydiléJ tvdelteiedch of

a%(cargg)c HE or §&Irélc Ql{c rrﬁ el %t%ﬁﬁ be Qmst'itﬁaﬁ!v lt}yone
Ubst i M th cyand o %5’% Eﬁ“ %1
Ség 22“ Ry IS SHFGHAT eisiatseetel tF%l’mé Lonfy dpspey mercapto,

2Q( =0) € NrkBRtydroxy CaspdkyL, whisp@-splos S kﬁllqlcalﬁony}ré?yea&lyb@/ be
at t achedaikfosdyBeoonfa, € R2ARyI0D; cyarm sitry, polyhao@iQalbl,e  bond

wher by, Jihg B oca§01 =N-R 5, =N-R,
&Riﬁfé}y %?gre4%ky§5ﬁ|3 C( =0) - NRL3R14 , =CH- R7,

ptlonally be
subs(q)lRﬁareldi ?/wat:lhmdgparld@nﬂym;ﬁdwéwgen Gaklyl; Gristlkydexy35 (s) Q
nEPr esenhigy VIhRGL0, 2 lo§addoyll; or - NR R10; (t) Y

| kyl,
Eipggﬁ %n*lt g()j( EM qgc‘ﬂ%pem@éﬁﬁ% 8%(){ dr &*C Cc;rk-)'qia y

pol y|(]ca|Ro et ﬁ@]}(ﬂ)99t10nalm_q_ul§@t21’ce§e8v1t cyano br -C(=0)-NR"R™;
- NH- S@R”(ls@ya@alhd,k(a haldéxy] LCECONR i@“} Oi.salikyl optipngllgsubstituted with

C1067|0 b@ IIA\IRGRE Gr Wld; [0, SkayPopionallly tsﬁbshtﬁ(:a:@)ﬂ&yaﬁﬂ%r
4/ 07 .
o pheggzéﬁugﬁg gﬂgéggggﬁiﬁsﬁm&ﬁmgumheﬁ¥$oa%magqnyli

subst i fidetthes I@é‘éﬁ%e R H’é?é(ﬁgﬂ Beiteriyd Ddhe &’t édb T PORY Raf 8‘3}“"16
hydr oxignd mberetyit 'bis €1 =6tk yNH, HY-R oy @', BaPKy/i, =N-0-R’, =CH,,
Cl_6al k@m@) Fﬂ”R'Cl-@@-Rk)ﬂ £@H1R05nMherelﬁ:i(:ﬁ@hi@)/dpﬁ&mly be

Cl. 6al k b I hi
o yﬁaf AR e %y eyl oy, O

36(=¢) Rzrwﬂhydmgelblcu aaikg ®WNRE ) Het is a \
nonogy G’Ilepresaﬂs lpidoged, hmroma‘ratq, @lchlyyl Satsalkyddxg deyao, nitro, NR"“R",
ar omat payRBHEHAEHT NGI-SBNRY, QNILS0,-(C . alkanediyl)-CO-N(R®)y; or Y is

C,.salkyl substituted with cyano or with -C(=O)R®,



each of said carbocyclic or heterocyclic ring systens

may optionally be substituted wth one, two or three
waawsniLeent s each i ndependently sel ected fronP@EEP2004/050177

hydr oxy, mercapto, Cl.6al kyl, hydroxyd _6al kyl ,

am nod _6al kyl , C1. 6al kyl carbonyl, C1.6al kyl oxy,

Cl. 6al kyl oxycar bonyl, C1.6al kylthio, cyano, nitro,

pol yhal od _6al kyl, 10 pol yhal_p _6al kyl oxy. A

particularly interesting subgroup of conmpounds of

for mul@ a)s paén@l sriphan| suheineddnvidl dne,afo ortthree subgivents each

L'ubmgﬁ oudp? éﬁﬁ éec{g% hoxﬁﬁmmyd&@ gercgﬂt'(; tdwi%rkyi Hw(rx?éhalﬁﬁe
or moreed lﬁﬁ\mt - 56 EHEWIF gh%lg ’fyn’ll; ‘t@ \é%o 3?1 & G%{ thlo
opt i orvadrioynitegy polyhateRidsabitie palyhalebrelkpipxsy ’rﬁﬁ*OHSR %wﬁf@f xR

I3 m (tvﬁlilét@sl'hﬁn&r@cﬁchc or(bicydlicayipdaily satr@éd or a@maicetsepede, wherem
r epr es& %l—?:%?-?- & b%al 6 i‘cyccﬁé rn%f syItQﬁerﬂy%gtlc%Qlly be, substltuted

O G ‘W]EfF ieaébr"&gﬂen epfl gL forps mardly,

i ndepermdent] §i.ilkyl) HlydhomCy saliyh proinoGlsaled | eyalkytsprbpreyh &1-palkyloxy,
substid, Uﬁ]l@%xﬂaﬁbﬁnﬂﬁ%@&y]tﬁﬁ ®inoyMifrd) polHateO) FRkyl,

g 6alpé§,g§1 c 6&9%?0 gal |y substituted with cyano,

naIIy substituted wth cyano, C

1 6 | kyl b b
a yl. ogqy]&artﬁro gn%lbgra ar %f(&%u@ o;p %}'ﬂqlﬂ%&{ ar%th %m\@%%fn all of
- NH- ’@Q ﬁ@)/e limR@tions{Q(- @’DFRB’ “NHO(=O H, - C(=0) NHNH2,

-NHC(=O)R6,-C(=NH)R6 or a radical of fornmula A(c) 2
A 30r fohkdr @itdiesea€ bubAloupsrod enp esralgnind syof fosmih (IOkhain @RGY more
and Qthé'g?&@m&Ri%Hedthaﬂns & e(vm?ptloﬁgly 'aEpl}N!t'rkd o?e oren & ofNR6;

Cl 4@’%‘%&%‘8?%‘6“5 <Waﬁ>ply NR13- C( =O) - C( =0) - NRL3-,

-X2-C 1. 43l kapediyl - or -C 1-4al kanedl yl-X2-; 35 (g')

X2 i €)- Nﬁga—a -gepresgris 3 bivaent radigd) g BRI ~ hal o,

01 - 6al kKyCH=0RTBRCA; - C( =Qp-NR13R14, -C(=0)-R', -X3-R;

Cl - 6ahkyl substituted with one or two substituents

each nde en lently sel ected WD 2004/ 074262

PCT/ EF) 0177 -15 fromcyano, R7 or
@lmﬂgfm@genéwel&’kenyl substituted with one or

rmr e (")t iindaendestlea ohdronydefe 6 delyl opti@ellyewbstitited matncyano

I@éllbot (?X\@ﬁlQC(Qb RS ngex&l[:@)ﬁ@&ﬂly QUbstiteds vAid MY, 6alkynyl

subst i of _nore n C

ndepetfeity Wb%“é‘rt o S RGP o ano, o

- C(=0) aNmD Pew(c @altqilba)m%dli% sallypengno, 0&-@,,11 (I]JH“FGQM S

hal 0, foy€0)% yNHCI=06H) Ky+QNERHBANKEMIR',-CoNBRK yrashdical of

Cl. 6al ky)@Xy, cyano, nitro,

=AL

©
1
Az\/</]

wherein each A, independently is N, CH or CR®; and no more than two A, are N;
A, is NH, O, S or NR;
(F) X, is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, C4alkanediyl, -CHOH-,
-NR"-C(=0)-, -C(=0)-NR "*-, -X,-C,salkanediyl- or —C,alkanediyl-X,-;
35 (g’) X, is -NR-, -O-;
(h*) R? is hydrogen, halo, C,.salkyl, NR"*R", -C(=0)-NR""R", -C(=0)-R", =X3-R’;
Cialkyl substituted with one or two substituents each independently selected



-C(=0) - NR13R14, C1.6al kyl oxycar bonyl,

Cl _6al kyl carbonyl, fornyl, -NR 13R14; (k') R5is
whyanoges CL. 6al kyl; (1') R6 is Cl-4al kyl; 10PCTEP20R7050177

is any of the specific nonocyclic or bicyclic,

partially saturated or aromatic carbocycles or

nmonocyclic or bicyclic, partially saturated or

aromati c heterocycles speci f_jfsgal ly mentioned in this

specification, wherein each of said carbocyclic or

het er ocyéh kgans, RA@r KYSOENR’RIQE, @tdydndbtityteddeith one or more

bstit T a 0 @Ohor
subst i gubﬁﬁ, \%%&Pect ga&%ﬁﬁ% &ﬁec{eaf&ﬁh 15%%@ }l&%ﬁm

i ndepen

m hal 0X
C1. 6a| k F6a1 1@’ %PIHH wefh %PW‘PR S"E’Fﬁtﬁe %ea%échegﬁngeney selected
Cl 6al kb halbemano, C(?lO)@éR Ry} oxy,

j(ylgqx]y%:@rdmnyl Cl. 6al kyl thi o, cyano, nitro,

p0| Y ga'fr) ;-é; % %llydl(, 18 1 &3 m&ﬁ}/l éC’y alﬁ}l;l?)i%f cyano, nitro,

(0:)
R9 and F@O eperRrErAr Py ’aﬁgéaﬁ&ﬂ By oY NRAE)
C1. G(al)lig/ishyer@n((bealkleS and R14 each |ndependently are
hydr@yrfis of akell; 6al kyl; (g') R15 is C1_6alkyl

F(pt i mdaé;ll Yan® uhst %)Eéiﬁ (?OHWC)L A 8%?09810 % sa@rat&l'%]‘ %ﬂ‘uc
a{ ate

Cl - 6a|CR@PCY%%qrdﬁ%wll%ﬂ@w%/ltcuﬁa&é R arﬁma’“ fe@fy%?e
13R14;specHicShyInestinpkd opiis speeifidations whestin eagh efdale@rbpczzcg}la o)
or - GlerfatyciRd: demsGRayplibmy be saptitutsaalith Yns wasdritirest ed
WI th n;}{bs? 1Qertd eélch i ?Endgﬁg%geéed f?Oﬁ‘l %ﬂ)d gyd\l\%a}g rlﬁer&?t% 4111%01

él%ubl élydre%yﬁdeaymle?@egﬁwﬁlw &6%&%"%}1 Qﬂﬁy loxfy, R15
N-R7, GihHIIRYcarboi, O RIkylthigHgano, lﬁ’@FI-PQI(/]ﬁ@P Nyl 3R14 ,
=CH R7poly9£10(,ngkyR>1(§or é{’!ﬁ&fc@fb&hyFCI‘Q may optionally be

subs )ﬁ%ﬂs%‘}dx‘é@e‘h'%r%%ﬂﬁ ( s ) Q represents hydrogen or
C - 6al’k 0 repr e?ept s hydrogen,
hydr aptalt oeaC]CTd@’SPq??tlly a‘?lliydé%F‘k‘ﬁ)l 6/ cyano, nitro,
BIR1 3@ MR anp 81"yehcl indrpndgntip eag hydrdgdn SCRRRY];

- NH sz &, Aﬁ&]@ﬂ&ﬁllﬂﬁﬂm@@dwlﬂ&}&b of \eGoynn PR ;s

phen%/ ) tRu {i/ano Me!l(h %}u ét(,gl(g)dNMblﬁ'h (p na%{gl &ﬁgg aﬂl] sdbgtftﬁgi with

subs rom hal o,

e S e ol Ryt vy O -
car bongis0)GR @é‘l Eydabtxlwl o@ibn@lalskyptitotey wilk Heryor - C(—O) -NR™R™;
64. 6al JoM| iHafePossbWaR D maf blsd B attdéhed {o(tROb -IRRL-Jiiety by adohible
Het 15,4 "Her%g%@* i rofPLo NG Ch1107, RAET Lald -y SALBlal Ay,
or arofht It h ocycl €., Speci fi ca nti oned
this s‘r@%pf‘lcﬁé\[& <§n ek e PGB Y‘_S]fereé%/\ @EHléatyé’PtbO(??}b' 1Fc
ri ng ﬁysltmdszvmmﬂyanoptl onal ly be substituted with one,

FZ 2%1@ hi8&nS u}aﬁégeﬁ Bemt 88 3CNRO,2004/ 074262
Pé,'r/ % gfg"r/es%gts ydrorgen }?drgbgdﬁa?og%d%ﬂcﬁll ¥ & % %ﬂncgg@{g]yl\l]RBRm
ani noCH’0 @HPIRWY OxﬁlN@% 593/‘?6‘-43@3 y ﬁxyﬂ
Cl_o6alkayy depheayt rmnly) su@ﬁntlﬁai With dnbiteo or tbtyawbstlttr@nw eagh
pol yhaj, @«génd@ﬁl KMécted%anMﬁﬁl lﬁ@%xﬁij léewymﬁyﬂxo@c&alﬁﬁ&glﬁaﬂm

subgr O%Pbgml é faﬁl y ongrQ? ,Ganky ox¥carb01 1, Z dﬁa)?ky tfl % c§§n% 1‘#11'?(9 Sé

wher ei
gbevi o QARG aph appl y.

(v*) Het is a monocyclic or bicyclic, partially saturated or aromatic heterocycle,
specifically mentioned in this specification, wherein each of said heterocyclic ring
systems may optionally be substituted with one, two or three substituents each



O particular interest are any subgroups of the

conpounds of fornmula (1) wherein one or nore of the
w@btone74zent i oned limtations (a) - (v) or of tPEI/EP2004/050177

limtations (a') - (v') 10 optionally apply as well as

one or nore of the followng limtations (a") - (v"):

(a") -a' =a2-a3=a4- represents a bivalent radical of

formula -CH=CH CH=CH (a-1); 4b") nis 1; 15 (c")in

is 1; (d') R is hydrogen; nethyl; (e") R2 is halo,

Cl- 6alikdeheragitlly odletkdd Yromham] fydioke chevdapth, @ yadieyd hydroxyCisalkyl,

C2_6al ol
& 6al E‘S’M‘ 65&8“ CRafy Fayb"n HOShfigay e‘@\ve\%{l]&g%tﬁm /C.qalkylthi

Cl. 6al %%"o&‘ﬁ?c’ pelé]i‘aé 9‘%{1‘3’ @@Vl??ﬁf’&yfaﬁ(ygyano am no

nmono( C1. 6al kyl ) am no, di (Cl. 6al k am no; '

i § NRSpecificQubgrouppeite mpoynds oﬁfmmé)( )RR Emse W{lqﬁw} all:&fﬂies
hydr pgesfionshiah o) GL the plelyts, pafiRtb@Ribdly. - C( =0) - NR13R14,
C( O) R15; Cl.6al kyl substituted with cyano;

oy bst I Fa@tq%iar ﬁlrénﬁtalré éﬁ'y @lﬂ)gWuf)srbf %%&onu%s o%nﬁﬁb gy\wh{dfem one or
o1 eapiegt e e hnicnda gyl o e il b8

¢9 aneptionslly apply asmllaeqne@) mNRPBE llowwéirsﬁilans (‘(’I)( R5 i s
hydrogen; Cl1.6alkyl; (in") R7 is any of the specific
nmonogychi=a* ﬁ#a“bﬂepysehtis eivar tadiadllof fosmlair at ed or

aromat i ccpcanhaeygles or pppocyclic or bicyclic,

part| Ilélsaturat ed or aromatic heterocycles

spec 1y mentioned in this specification, wherein
dach(grmédi d carbocyclic or 30 heterocyclic ring

Syst efTpR hayydapei; arallt y be substituted with one, two or

thr €& %ﬁpﬁzﬂd tyﬁ%ﬁopﬁéﬁny @BQ&E&M&Q&&M SEhRG} 18FtdnkIgM

hal o, X X
am noci® %%gtf(%@vfnth c&no6§_7| % )(ng%c%pblonah%/ su’baut%id \Yﬁ aﬁ% 16!111@(!}(}/—
Cl_6al tefttonydycarbent o] am"@nme@ﬂ(wﬁlkﬂ}aﬁlmow@%@lky }iRG,
ol y k@) oG Mrelk kg, NROICHH@I, 0GEOHARKYI oxy or

am n%%gmgﬁy ro ex?%al@rb )6a118$ NRSJRWQT(QQ}:—‘NRGR“‘ C&f@}%@ytmalkyl

hy,
hydr og enau 561&\ V\ﬁ% ciano: g ffg% glailliggnfate?i wpﬁ' (9’ ncf Ior Bjaélk)a{/le
subst i t LubgitugdeHheyaso; WO 2004/ 074262
PCT/ GP0GMDEBYHIOKy, G 3alkyR Or salle s f;.cll iyt @)sdNRIB R cdlgno, nitro,

GL. 6al kyl- %tmgqgh Ileslulbst ituted with cyano, -C(=0)
NR13 4 @ ptl onal Iy substituted with cyano
TSRS

6al kyn optional |
s u bst(linf)lh édmwftﬂF? S@%wonqzﬂpcyd@(mémummw Saéﬁli?,d O fiRrpasic
p053| bt#hociRleé onmynoayctio otddcyalict pecidiy sanoattde aronatidiRickyBycles
i egy s;Qéflfi@al&;I ﬁ’iglmo%edk?@mg sﬁ\@ﬁ L 80Y, wheldth Cadhf §dtRRArboEclicdNH,

_J&_I_ e@jmﬁ%ﬂ“%ﬁﬁ jrystems gjgp/ ﬁonon%]:?/' bk éﬂiggi%%d w%one two or tEﬁ_&

my opﬁtlbéiﬁ‘aflmsyadbende@a@%lﬂ}’ selpeiedifrou oy iRy mercapto, Cralkyl,
hydroxyC.salkyl, aminoC.salkyl, C,.salkylcarbonyl, C;.salkyloxy, C;.salkyloxy-
carbonyl, C)galkylthio, cyano, nitro, polyhaloC)alkyl, polyhaloC,.¢alkyloxy or

aminocarbonyl;
35  (n”)R®is hydrogen or C, ,alkyl;
(0”) R and R'"° are hydrogen;
(p”) R"® and R are hydrogen;
(q”) R" is C,.salkyl optionally substituted with cyano;



(s") Qrepresents hydrogen or -NROR1O; (t") Y
represents hydrogen, hydroxy, hal o, Cl.6alkyl,

w@l0dar4yl oxy, cyan, NR13R14, 10 - NH SO2- R8, PCT/EP2004/050177
- NH SO2- ( Cl1. 4al kanedi yl )-CO- N(R8) 2; (u") aryl is
phenyl or phenyl substituted wth one, two or three
substituents each independently selected from hal o,
hydroxy, Cl1.6al kyl, Cl1.6al kylpxy, Cl.6alkylthio,
cyano, nitro; (v") Het is a nonocyclic or bicyclic,
par t(y’?khys @%ur@:t:@ﬂlePRlé,rcq paityl eptibedlle ubsttottdwittildyano,
speci

each (065al ‘3?“&' Qﬁée%g dflordall} SubSRGE \Mh%?&do%p@(%ﬁﬁﬁ”ﬁ”

er oc nal |
be suggfa.lwl Srf il yﬁu%ﬁ e B g ?{fe—%}%ﬁ% S
each pDSSKﬂEp@‘ﬁdlamliiqbesé#wé@itedlef -b'dibhanciety byagioabls bond whereby

er Cagis thed =028y, I=N 19, GOy GN-0BRYP J§N-O-R7, =CH,,

am no e I 1yl

Cl. 6aIC]E{-1iG€(I>< Xk\mbon 1l h@% Eloﬁﬂt mhoe%_g’?iaﬁ%l, eﬁg?é?arll}ébe
pol yhé}l@@”te &’I‘tkﬂano’pol yhal oG _6al kyl oxy. 20 A specific
subged Queptsetthbydcarpoud@R'6f fornula (1) are those
wher @l § @rbsef h}Idh;%en llj/d'fb)!}/aﬁaﬂdi)(lﬁﬁal((ﬂ 0 1-calkyloky) cyarfo, NRER™,

eV| OM5 ﬁ-l@g&%p a(%&aﬂ(%rfglglgm conpounds of

r mul a E‘“ﬁ‘s u b? oups
wher@&y )ﬁﬂ'y eh@wleor@}mwbﬁuéstwedm@ NGt ‘b%t @E EBigert
appl y ialegenddntlg gdecied from ibaib,dydrsty, C(@lkil) Crsalkylerd %1381@211‘1110
repr es;%ltosm@o bi val ent radical of formula -CH=CH CH=CH
E‘ﬂe)lr e(l %)I%-Iet 1(5 ratmo)nociychc 05 QIC%(;BC % V\h"t]lgl I’y sfafﬁra&@r& Mgtﬁlrhetg'rogrde ’

uents
ke pl sa%‘tﬁallynneph@e% l‘ltt]l’\‘ﬁ)s?ﬁ%@‘ia{“i’”owh‘?rﬂn ?aé ﬁfe*&*fi %W"fyﬁ‘& g
DI et yyst3 nfag-oBjionXly tiesulisiitnkedith eneotwe opfhreelebsiiaertiomch
at ons 1hcﬁ éﬁ@&ﬁy @Q&teﬁ inem Hab, l{yhl%xﬁ afeRafto,al, IR, hEBERONalky,

both i nrg)% kyl ? al ylga¥l§:oln%g rél% %{yéltaglg)l%@ca}[ﬁ%ﬁ I'bl%(d]k}'lltﬁlo

connect®
t he R2Y§19bl§if‘i’ tpalé‘i‘?tloq rglley] AERIOCH25319% i on 4 (para

Pbsition) in respect of the NR -linker; (a- 5) RR is
hy dr &xecifi alibgyouSat teadokpbundpefi formalal () asipse Weatiedl! eitkeh

Cyangmi@kio @ - @8) of Hepfvidas pakagrape ysplyoal kyl , C7_6al kenyl
optionally substituted with one or nore haI ogen at ons

or Cycﬁ%sehc glﬁ'!dg(gﬂgxlmumf)'v@l@@inl ¥1-$8B5td (BJS)% NibdrlpORBerein

or nore a e car bonyl ,
AT A e Y
1 6al kyl) am no, polyhal onethyl, pol yhal onet hyI th

- S(=@PRe R T et CHré?H (@1).
- NH &(5@) {5@51 or-2INHGarmE) 1, 1 or C(rmB} INHikti2ylar 2; and wherein the R*

) NHC( O)sﬁﬁtltug{ts 1R8d thhé'orthB%gslnﬁﬁlm Fégpegt(b'fmé ke mbfly;

é?.' d (a53) r]%e lgnkﬁf_}o oae c@’§1 1 R]%ﬁet%m ent | %a)po]s_.&on of 9@"; cirg%n e}tci( sI
opt i onalcopmentsdibtrinese i btcﬁdwlﬁﬁ gystemgp W{“ﬁlbg els é%\‘ifféf’ﬂn ds
of f @EMlﬁre(abl)thﬁﬁf ©0r n k'1-abPthbR? subsiteht-i8)laced in(Hosi@dn 4(para
(b-3) or oglgonﬂ n respect of the NR '-linker;
(a-5) R? is hydroxy, halo, C1-6alkyl optionally substituted with cyano or with
35 -C(=0)R’, C3.cycloalkyl, Cyalkenyl optionally substituted with one or more
halogen atoms or cyano, Ca.calkynyl optionally substituted with one or more
halogen atoms or cyano, C1-galkyloxycarbonyl, carboxyl, cyano, nitro, amino,

mono- or di(C,.salkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=O),,R6,



the foll owi ng subgroups wherein one or wherever
possi ble nore of the follow ng 10 conditions apply,
wa@e@4iom2er esting : (c-1) mis 1, 2 or 3, in paptCi/EPi084/050177
2 or 3, nore in particular 2, even nore in particular
m is 2 and said two R4 substituents are placed in
position 2 and 6 (ortho position) in respect of the
X, moiety; (c-2) X, is linked,;§o0 one of the carbon
atons in nmeta position of the carbon atons 15 conmon
t o bot h iz 5, INTEC(BOYHY, € (=O)NHINIG,, YT (eR’ oCNIHDHT oX3
s conn : -3) where applicable nis 0; nis 1
and sai gé‘dﬁé dsflﬁ rs{ﬂ?t uent is placed in position 4 (para
position) in respect of th X -linker; (c-4) R2is
hydroxy, hal o, Cl_6al kyl op i phal ra&) substituted with
cyano or wwth -C(=0 R6, “Poycl oal kyl, C2_6al kenyl

optionally substituted w.t e Qk. nmore 20 hal ogen

at ons ?er%ﬁﬁb‘,ﬁl I@%P PR ;ng riC%n’aafq?y substi tut ed

wth one or nofds NHl @geti Nt oms or cyano,

Cl_o6al& Rf 6x31amlkiplompyidnallcaubdsionsdl witheyamao, nitro, ami no,
nono- or di (C 1. 6al kyl )am no, pol yhal onet hyl,

pol y palet btk 85 formelABVRRR —b- D56 3)RRE-2) or (b-3) or (b-4)
-N :911"" ing Sibg oy TR0 NHC@}E%& s b BonOfon Qi

r adi C&F Y1 SrEIE A R° e B5NAHerern ‘each A

it de padiderstapply.iage iNeregiigeor CR6; and A2 is NH, 0, S or
NR6. (£19-nD)s 1RBor 35 inGhrtioeaibdydr 3 apdre mrpatticylaryudsh mbretie phrtjdutahm
cyan. 3Qs NRiQ,8Rvd X Sb&RkhDLe ?IEQ:H B REiti6OIRRETERhAoftion) in
those co oungtﬁ gf formula (1) wherein R3 is C

1- 6al kyI"™Bpt Pofalt PO'bstituted with cyano. A

pr ef &rd et iskitket Gupe pidh Jeden BT léirrﬁtan@m?{@ﬂ AhgrsaroahionR

i1 hydr ag@mon WBoG0d! QTR clRChS BRR2MGE WD XYIE conndded;
Al'so gaﬁ dﬁﬂ%Fe%E;fﬂ&Eﬂl&gis gr OHP 2Qf sa R RIRDLHGS BpRcddROSRition 4 (para
conpounds .of ‘formnul a tgll v\,p%rel n one or nore,

pref er adﬂgﬁtl%ﬂ)lmréﬁpe?tﬁ’é f ORI Ot restrictions apply:

(b- 1¢-H | ds ydropye halp, G1-64lky] ‘ﬁ“&?ltaﬁ%iﬂ situtad wigyeypno, & il

(b-2) R2C(E=0)RY anaycléidyb c3glkeny! osiodally 2ubstitutdd withoend Jor iRdre
12§ Cl—Garla J:l‘l’ at&&%@&aﬂ!),ldﬁdl”@hﬁ)é t;ionmﬁfl sgl:;)stitu(ee'w@l orfelor Inford\NH
or 0; (Qfap en%tonllssor Iqug,%q_e&lkglrox ;rbcﬁ L @H}O yl}glano, nitro, amino,

I nterestin con‘poumafls are those co ounds” of formul a,
(1) or angnoodr di(Resaboibayriens pdyhalopethylf robdalprastiailthio. WREPE n
R4 i s hahNegsro)RfaHeE0)it-6EYNHNY., gFiB0E-0M° -C IR ha's:
are thosggcepmoupgs of formula (1) or any of

=M

Ay
A2\1</l

©
25

wherein each A, independently is N, CH or CR®; and
A, isNH, O, S or NR®.
(c-5) R? is C1-galkyl optionally substituted with cyano.

30  Also an interesting group of compounds are those compounds of formula (I) wherein R?
is C,.¢alkyl optionally substituted with cyano.

A preferred subgroup is that wherein R? is cyano and R' is hydrogen.



t he subgroups specified herein, wherein RL7 is halo,
cyano. 15 Another interesting group of conpounds are

wao bwge7e6rpounds of formula (1) or any of thePCI/EP2004/050177
subgroups specified herein, wherein R" is oxo,
Cl. 6al kyl optionally substituted wwth cyan,
=N- O C1. 6al kyl - Aryl , hydrogen, oxo, Cl. 6al kyl
optionally substituted with cyano or Het. 20 Another
i nteresting group of conpounds are those conpounds of
f or myks@ar{ ihikreQing @ftyp of comphiadsatbibLUPEp GG firaala (1§ whdrein
V\’hercﬁfe B¢ B! efgra alﬁof%qbl%lviﬂg?reswﬁﬁéns _af)pcl))r" -(=0 -,

- CH2-, - L -9, ~S(=0)P,. 7 n particular wherein X1
i s NRg) niggtleagl, mé’%mﬁ‘ﬁ%tlhérm%brbgr oups of the conpounds
in abedrRfarweoni th the present invention are those
conpeuwndsisaf 2 b mul a (1) or any of the subgroups of
conpaLl - I ified herein, wherein
one @%’5‘qngﬁsgfli%%lwé%%ﬂggfl&yr%etﬁygm??’m’ ted to CL.4al kyl, one
or nore HfiSNEPIQal kyl is linited to Cl_2alkyl; wherein
one ®r6) Moriehydfog@r Calakahyl is linited to C2-4al kenyl;
wherein one or nore of C2 _6alkynyl is limted to

G2 - 4mtekastmys compélinfiibid e coRGhdWE Sor@fila (Ther aap opbesuigona

aCCOW&@&% It et a4g§| &Bt. 1nvention are those

conpounds of fornu or any of the subgroups of

conpounds. of fornula.(l speci fied herein,. wherein

e SHotfS ierting e s tnap R e dpess ot g M i g of
of t thesubgmeliscadcified hrigin.odeeiaiRn) is hde.e¥aseycl es or

¢ar bocycl es are the heterocycles or carbocycles as 35

s pecfdtioalirteyestied grbiprof borbjvendsiare.thdSy ctripewids of finaila (I) or any of

conpRENsoRls shRIHMhaeif, Whe iR 'DE ok, €PN pNéraIAsuBHRR I With

of BRI INIDEL oGl 1 Bl R e vt oo

PCT/ #8%004/ 050177 -20 The conpounds of fornula (I)

can be generally prepared by reacting an internediate

8f _ KQ{tﬁ@%li@el‘ésﬁfﬁ-éro hc;f '801ﬁ‘pom{d’s|afgt?-ds!9@ogﬁ%m§<-ﬂ§ b H\8a (1) or anydof
eriyative (a- e_gr,aups n . € ~Se e

chehiE RRERU & e Iz?f%&q?&%fe&“ﬁs“ 2 A 08D oo o)

( R17)CHRIFHOHS -Ra3-S(Y)nin paytigitar pyhreip Xe DR 5p7%-32  HX1

i 1 bb3 (R4) /~\ 1 (R4 XI~'NNR (a-1) Il ZN

25  Further subgroups of the compounds in accordance with the present invention are those
compounds of formula (I) or any of the subgroups of compounds of formula (I)
specified herein, wherein one or more of C,.salkyl is limited to C,4alkyl, one or more of
C,4alkyl is limited to Cy.alkyl; wherein one or more of Cs.¢alkenyl is limited to

C,-salkenyl; wherein one or more of Cyalkynyl is limited to C,-4alkynyl.
30

Further subgroups of the compounds in accordance with the present invention are those

compounds of formula (I) or any of the subgroups of compounds of formula (I)

specified herein, wherein one or more of the radicals that are (or one or more of the

radicals that contain) heterocycles or carbocycles are the heterocycles or carbocycles as
35  specifically set forth therein.

Synthesis
The compounds of formula (I) can be prepared via a number of pathways a number of

which are explained hereinafter in more detail.



(a-3) R Reagent (a-2) is of general formula z N 1-a2
a3 (a-2). Q In particular, WL is a suitable |eaving
w@emyp7asd X, is a heteroatom Exanples of suPCEHBP®04/050177
| eaving groups in (a-2) are halogen, in particular
chloro and brono, tosylate, 10 nesylate, triflate and
the like groups. The conversion of (a-1) with (a-2) to
(a-3) in the above schene is garticularly useful when
W is a leaving group and X, Is a heteroatom such as
-NR5' -NH-NH, -N=N, -0-, -S,
fho<Bith &Leq%aﬁl[mla gmh%e CaREY kARa b5 B LS Hchddbee of

sui t gont

 nst e @ W@flwr@l o8 Cresin &AL <ac%ngaﬁﬁf%w?’§ﬁs%dwl are
transf%ﬂecieldhﬁl@tqhélnklog)mpletspﬁcfﬁrmeﬁg sul foxi de or sul fon
using art-known oxidation proced res. The above
reaction usually is perfor rrE{E”b bt‘hb ; esence of

sui t abl e solpgent (R1S|qu table sol nt re for e>@@( )%
acetonitri IQ ol s, @saych as f n’pl e efh
2- pr opaneil, 0 thy% e,ne,_gJ_.ycoI Iene gl o,La1

pol ar aproti Nt s such as N" th)“ fo ma,m de;
NN- di met hghAcet a ﬁe, di met hyl suf OXId 1\( Y

1- et hyl - 2-pyrrof®i'di none, [bmi ni PF5i ers such as
1, 4-di oxane, propylene glycol nononethyl . V\here
X, is -C(=0- a starting nmaterial (a-1) V\,herein
group -X,His a Gignard type 25 of grou® (- I\/g aI 0)
or lithiumis reacted with a starting material (a-2)
wherein W is an ester (-COCal kyI)Rl The Iatter ester
may al so be reduced to an aWc\I‘F l\ﬁm H R Al HA
and Wi t Hant h as
Nhozﬁg%grﬁ%%%g%wg%ﬁéﬁd ﬁ% WO Zer[w 074%627 &,

PCT/ EP2004/ 050177 -21 al dehyde lwhi ch subsequently is
reacted with the (a-1) starting material wherein the
gr oupn paiztHal, 1 3 aGritagledsering giowr B Xgiscuistecaton. Frsrmples of

|'i t hiuitanle ENencGONPOI N£-3) andiea@b) in paXibulai chiordG{nd Gyomoc@syldve

nverded [9ak s adhdE: al ogs by a suitable
rg uctsltyon reaction e. m.uaé\?vlth Li AlH4. 5 Where X1 is

gll gﬁg k%g\?egslg}/ | of ghﬁ Wéthg gto (ggﬂn Q}e af:ov‘é Ec%gr#é: & %algé/ula?ly useful
mat ephel W(iaa 16;&%&@?@. apd Kh]é aJl%i‘PPt@P é‘tﬁb ap sNR = “NH-NH-, -N=N-,
- Cl. @l ksanddCylakhgdikial Tais convelsionis paie@rlyrsaiged émthe inktarce iwhere
Wi R 6ainoche91'h§éhge \x@lﬁre W & e YRES@n cINE1l j?(bé trdnSferred to the

rret I:]én%%)%ndlﬁg %ﬁﬁxnfwgql lon u%f?g_aa)ul&)own 0\(15)21%01 ﬁgefbrgge} gmau m
d|0X|de The -C(=0O)- group in turn can be reduced Wltf‘l
a suiThaghoe weten weally sReroiRed T UURTREE=Tch 05 AN SOV otipiable
Wher eolvéhtsiase feﬂ%ﬁi&l@(caﬁ})ltrl,le aipoho@(su@ as fiREgample dﬁl@n(){;l_Z-propanol,
f2b nkag e&%c@leprf);gfﬁeﬁ{@ gﬂ ,Poldr apfik E@J%t@ s@f @ NBREhy1-

WICW) re :n&r} aml% ﬂ]{[ %gwt%glace ﬁ%acjnnafnlsu?omd e&g@a he g&ﬁol{d%o%%
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d8r i ab by -UBRaRS: lidnth i@ Radt BB fnateRald)-2 AR W, is an

! Séstglr (-COQalkyl). The latter ester may also be reduced to an alcohol with e.g. LiAlH,

and subsequently oxidized with a mild oxidant such as MnO; to the corresponding



group -NHR13. The am de bond formati on may be done
foll ow ng nmet hodol ogies generally known in the art,

we@2@4/0bencti vati on of the carboxyl group to aPCHERNY)50177

20 chloride or brom de or by using a suitable coupling
agent. Wiere X1 is -X2-Cl_4al kanediyl -, an
internmediate (a-1) wherein -X1His -X2H is reacted
with an internmediate (a-2) whgrein W is

- Cl. 4al kanedi yl -\W2, wherein W2 in turn is a suitable
I eanld&gchf\@]itﬂ subfs¥quuiie iserea¥tbd ivith thela- Batakinp edieyit] wireinghe
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| eavi
V\herreacnorwantQIAA(EIH The |inkages of X2 being ot her
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pr epwhadXi 3 R AgnU the Pilkagadi bestraimicdddy atCnigndrd rekuion, X3. by

30 Ifac&lng?ﬁétﬁﬁﬂgalﬂﬁgrla{fq fhefdin ihe X1 ouptlr'fC ﬂ@lﬁgdinMgQIalo
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add'ﬁ@h?s'ﬁ’k‘l@lt?b ofC Irof;i\lpl e acid or by using acid

sol vent s, ochForlc aC|d 35 dissolved in an

al k I uch or 2- abov eact.i.on

can BEp Nﬁeﬁ SO v EPERRRS e gp eBE PP g ERGH i)

sol v@mble @udft ffl rmigg Fepeion gtala%fr% 0 igieeppgiat (a-1) wherein -X,H
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et [ tQRinkhbdn. Optionally,
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%% 1T eﬁ] Z \Nahel'ell'l 1 )E% t e mxture and

foII8 6‘“8{?]? QeI Y b “Péagent (a 2). Typi caIIy,

the reaction m xture vvas stirred ove g&t g i\

10 t ehplkagenple beige gihen b ESRETGEAT ( ’(ea TRe: -633493%

of f puepantdain fizl @pushpaaceduees as R the SukosXi. t uent which is an

680 (=0 group (represented by structure (a-3-1)) can
be usfde AstaRke $héé Ki BINRBERrEadliont o (HLDvathTeage PDUNGIScalif
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NH2- R15, NH2- R', NH2 O R15, NH2-OR7, in particular
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genepysgr e(f@rr%@mﬁ ac&omfr@,q, AR pleph P asugl) as ferpxample ethanol
2-propanol, 2-propanol-HC; N,N-dimethylformamide; N,N-dimethyl-



Simlarly, the conpounds of formula (a-3-1) can be
used as a starting material to obtain conpounds of

wo oooate6y 1) having a R' substituent which i s BCEEP2004/050177
substituent, wherein =X is =CH2, =CH C(=0)-NR i 3R14 ,
=CH R, or =CH R15 as defined above. Internediate
(a-3-1) is further reacted with reagent (a-4) in a
Wttig reaction or a 25 Wttig-Horner reaction.
Reagent (a-4) is a Wttig type reagent, such as a
tri pbamyite,1 ﬂlbtﬁﬁ@b@/ﬂbhﬂmdné d & diexaneaprofytldnegly ddbmoremethylptiaer.

of rﬁggg@ the gaf?veg &gg 6@1 }%%@E&Eﬁhﬁm ace%f‘f&nleae%pe%aﬂy

area 6a| | Ox
wheras$ ?P‘tflla? QE“‘?‘@ T“led%tg eRmt can be | i nked
The

to the ring via a double bond (exo doubl e bond?
W t tlh ghetistenesrvhesept isofO-clBpipastian i ’é FYPiclbi coafieipd pesfollows.
conduein@diaicna-ifie fipt @stdaade ftirdndrasem tSfpepneé witakdyide in an

strof nQ@&@ent 'Sﬂbs@&heﬂﬂfr QEdIV%ntOJUQI@ﬁ'I‘@rn%ﬁ&l}éﬁﬁﬁldl%nerd?@&hyl—

tsﬁ?? a}%gi?r%]H? ortdﬂrﬁeg ytltjéea%&%1 Was élg({g? !fjo tg 1x ure an?\%q%we lfy the Béidltlon
to prfoeest(a-DyvBipiseihthe regetiph mlﬁure ey%%lsrﬁ@j OYeggyy at elppiad

L@t tehpesarRoy pdidweypdudd (48r be reacted in an

al cohol i c sol vent under reducing conditions to

ggﬂ\e/igr%tsclg%%u?ée%a@ Mga @J 3)fh9\r1ﬁE~H 1?7 s(u@s*tlﬁ)ent wichBO4 bxo (=0) group

n e
r eactiPETEE Y ﬁtéucu\ﬁfs 27’8{327 % §ﬂﬁﬁ%{) 8%‘99
- 23- copppunggaf fyrgmila (Rrbaving azl} nsubstlwswhzchas aa‘hhl?fel%‘bstf“}em a
de7w1&ilen£~N FKB is bBIHEQ\I{RF?Z%N R’ MNXON ' \N=RI0-&3 a5 dtfinegl -afgve.duthis
a2 Zre% () ex:lr)edlhte %{2—% iy N\é&%ﬂlth @i I\Q‘a 7§ @ea fantg -7 is of

(a8) %}}g

(R 2 e“ "%4’ uct| on
(R4) ml-C%alkﬂWN-aFaleWeXWRme’es N—aRilco@Wsoll‘Nm@‘ {hg prsyenge
(a- 69f a e td Bhel@a companpd bfforirnl (a-8jrpounds (a- 3-1) may
ad so be at other positions in the ring

Similarly, the compounds of formula (a-3-1) can be used as a starting material to obtain

compounds of formula (I) having a R'? substituent which is a =X substituent, wherein
=X is =CH,, =CH-C(=0)-NR*R" , =CH-R’, or =CH-R"* as defined above.
Intermediate (a-3-1) is further reacted with reagent (a-4) in a Wittig reaction or a

25  Wittig-Horner reaction. Reagent (a-4) is a Wittig type reagent, such as a triphenyl-
phosphoniumylide, or a Wittig-Horner type of reagent, in particular a phosphonate,
such as e.g. a reagent of formula di(C.calkyloxy)-P(=0)-X,, wherein is X, is a
substituent R'7 that can be linked to the ring via a double bond (exo double bond). The
Wittig-Horner type of conversion typically is conducted in the presence of a base,

30  preferably a strong base, in an aprotic organic solvent at room temperature. The reaction
should be allowed sufficient time to complete, typically it is allowed to proceed
overnight to yield compound (a-5). This latter compound may further be reacted in an
alcoholic solvent under reducing conditions to generate a compound of formula (a-6).

35  Both conversion reactions are outlined in the following reaction scheme.



having the R17 substituent(s), the same type of
derivatisation may be done resulting in topical

wo sonwereeénf (a-8), (a-5) and (a-6). 5 The conpPCIEB2004/050177
formula (1) can also be prepared as outlined in the
reacti on scheme here below. WO 2004/074262

PCT/ EP2004/ 050177 -24 817 (R17)q b2 bl (R2)n R3 ( )q
WNYWDb\ R3 a3 r\~\b HX 1 b2,5L Il I 1 a a 1/ b+ +
Z N4 | /.~ (R)m(a-1) Q(a-9) X1 N~ 1Y (a-11)
(a-10), Z N,Q ARLl7) q b2-bl1 R3 (R 2)" ~I a4 a3/ a2
(R4) R X WR(RL, |1 | Z~NryQ (a-3) A reagent of

formula ( NS reacte@h/ thapyrlmdlne-

triazine defivative offf orﬁmla "9 ﬁ‘uthe
substi t uent ve the 1ngs spemf hersel n and AR,

is a sui t@b)[“e nrg—g?o such as exarrpl &y /
halo, triflate, ?ﬂy\ﬁ/ate hlfony dtheII
yielding an inter Nat e (a 10) hi S(Rn)ﬁ/ ion can bé
done sim | &FfY as qutlined above for e r@WNUR
(a-1) with (a-2), @ particular for the variqus
possibilities of the linker - X -. Were nec%szﬂ
the W group that does not intervene in this ct| qas)

may be replaced by &% eaving group precursor &uch as
a OH functlonaIXLty whi ch a particul ar 10 s{ age of the

reactf ﬁcm (3} du eis co ted t(Fo7)§l1 ng group, X
e.g. by co ng t he > roup into h alfigen groy ‘(R>
or by reacti W|th tabI e reage uch as a4 ““az
POCl 3, tos / Iorlde me?nyl oride he I|k

The end pr(Bdﬂct (IN c Pl d Wm )
starting naterlal a O) by reaction with Sﬁ%ﬁ/N R
am no substitut ed Ratic conpound (a-11) inyan

aryl ation type of actl on Sui t abl e sol vent s or t he
reaction of (a-1) vath faa 9) and of (a-10) wi th?(aial@)
are ethers, e.g. 1,4-dioxane, THF, alcohols, hanol ,
pr opaRdxoe gtwp anbd qorr@blhlyﬂ; ersel)ahay add be qmbthﬁry}fioﬁm(&ls irghytrgl |
pr oDMAV%@%legi yéﬁ@étmﬁﬁ&? %tslélﬂé ty%[wdg%@rwaﬁéa@onaﬁy%k ldéne resulting in
sol vent such f egt)

top1c isomers o (Ca ?a—S) and (a—6)

5
The compounds of formula (I) can also be prepared as outlined in the reaction scheme

here below.



20 DVA, 1-nethyl-2-pyrrolidinone and the like. If
necessary a base can be added. Suitable bases in this
w0 e@edTe2 are for exanpl e sodi um acet ate, pot aBGI/BP2004/050177
acetate, N, N-diethyl ethanani ne, sodi um
hydr ogencar bonat e, sodi um hydroxi de and the |ike. WO
2004/ 074262 PCT/ EP2004/ 050177 -25 The conpounds of
formula (1) wherein -b'-b2-b3y,is -CH2-CH=CH (b-5)
can also be prepared starting from an indane
derivativeged fornula (a- 12)Rdg oﬂtwlned in the (R?),
fol | owig % ﬁbnevvlndﬁne\gerlvatl RﬂZ) IS 3/
convert %a 13TmﬁS| g a Wttig Wttig- Hor|er2
r eactom s BTy as_pnt!if a’abo he convér5|
from%a/ t5 (a- 1§7ﬂoccurs si RO &r dq\;scrm
prev hSIy ®or the refct®®n of (a-3-1) %
and HX1 are selected such that a X{ Ijnkbng ety |§
formed. Product (a- 13) subsequen Iy is C upled Wi th
reagent (a-2).Preferably W is a suitable beaV|ng
group and Xl is a heteroatom This reaction is
performed using simlar procedures as descllbed 10

a4

above for the reaction of (a-1) with (a-2).] X4 has the
same meani ng as described abowe), i n.the praparation of
(a-5) and (a-6). In this coup |ng w tgkon two endr?,
products are obtained, on the one @ conmpoytis,,
(a-14) on the other an isoner of (a- LA with x4 bglng
|i nked by an exo doubl e bond. (R Za4 / X4 a4 aP” a2
(R17)g 1\ R3 (R17)g-1 R3 al 4 (R)m\ ym% \%N—FRWM
ZIN (a-12) (a-13) Q(a-2) X4 (R17)q 1\

,a3, . ~/\ a (R4 )mXlL NYN-R1 | ZTﬂ\j%a14)
15 The conpounds of formula (I) mhereln - b2- b3sayi s
-CHZ- CH=CH (b-5) can also be prepared stafting from
an i ndane derivative of fornula (a- 16) as outlined in
t he Afredgbm ol fagnuig(hre e reathil RGOyt 20r triazine derivative of formula

PCT/ E\R% QR4LA TR bktituents have the meanings specified herein and W, is a suitable
5  leaving group such as, for example, halo, triflate, tosylate, methylsulfonyl and the like,

yielding an intermediate (a-10). This reaction can be done similarly as outlined above for
the reaction of (a-1) with (a-2), in particular for the various possibilities of the linker -
X,-. Where necessary, the W group that does not intervene in this reaction may be
replaced by a leaving group precursor such as a OH functionality which a particular

10  stage of the reaction procedure is converted to a leaving group, e.g. by converting the
OH group into a halogen group, or by reacting it with a suitable reagent such as POCl,
tosyl chloride, mesy! chloride and the like

The end products (I) can be prepared from this starting material (a-10) by reaction with
15  the amino substituted aromatic compound (a-11) in an arylation type of reaction.

Suitable solvents for the reaction of (a-1) with (a-9) and of (a-10) with (a-11) are ethers,
e.g. 1,4-dioxane, THF, alcohols, ethanol, propanol, butanol, ethylene glycol, propylene
glycol, propylene glycol monomethy! ether, the aprotic solvents such acetonitrile, DMF,

20 DMA, 1-methyl-2-pyrrolidinone and the like. If necessary a base can be added. Suitable
bases in this reaction are for example sodium acetate, potassium acetate,

N,N-diethylethanamine, sodium hydrogencarbonate, sodium hydroxide and the like.



-26 0 X5 (R17)g-1 RB (R2)" (RL77QR3 (R2)n a4 a3/ 2
I \/J aa3/ 2 aJIIC(R4) 1 ~al1l " X1 NYNRL (R
WEE4202 . N-RL 11 11 I Z T N Z.rN (a-15) (a-RGIEPIY4D50177

In this alternative pathway internediate (a-15) is
reacted wth a suitable hal ogenating agent e.g. with
phosphorous oxychloride to generate a conpound of
formula (a-16), 5 wherein X5 4s halo. Typically this
reaction is conducted overni ght at el evated
tenperatures Internmedi ate (a-15) can al so be reacted
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further be prepared by converting conpounds of (R?),
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grou ransf gr'mati on reactigns compounds of
forn& éq-( ) s be convert(k t'olt He reor r espondi ngL\/
N- oxi de f fol l@wng art-kn

SRroeegyr esnf or N—R!
| vatemt—mi t rogen || gits N xiﬁ}/ZS
form Salg:g i dation reacti of4 \gener al i
carried ™ byyyeacting the star i ngw, mat eri al’ of
formula (1) wth an appropriat@1eyganic or in rgarﬁﬁl%)
per oxi de. ®p}@ opriate inorganic peroxides conprise,

for exanple, hydrogen peroxide, alkali netal %r earth

converting|a t

S

al kal i ne nmetal peroxides, e.g. sodi um peroxide,

pot assi um per oxi de; appropri ate Qﬁgan;‘_ der oxi des may
conpri se peroxy acids such as, | &g3 (R,
benzenecar boperoxoic acid 30 or halo 56 t ut ed ;ﬁﬁﬁﬁ%
benzenecar boper oxoi c acid, e.g.

3-chl or obenzenecar boper oxoi ¢ aci d, (ﬁ PARY alkan0|c/L/
acids, e.g. peroxoacetic acid, alkyl $@ropm{ N—R’
e.g. tert.butyl hydro- peroxide. Suitable so veQT§

are, for exanple, water, |ower alcohols, e. gZ Kano
and the WO 2004/ 074262 PCT/ EP2004/ 050177 \%} (a-14)

15
The compounds of formula (I) wherein —b'-b*-b’- is —CH,-CH=CH- (b-5) can also be

prepared starting from an indane derivative of formula (a-16) as outlined in the

following scheme.



-27 like, hydrocarbons, e.g. toluene, ketones, e.g.

2- but anone, hal ogenat ed hydrocarbons, e.g.
wael@hborenet hane, and m xtures of such sol vent BCT/EP2004/050177

i nstance, a conpound of formula (1) wherein R3

conpri ses cyano, can be converted 5 into a conmpound

of formula (1) wherein R3 conprises am nocarbonyl, by

reaction with HCOOH, in the pgesence of a suitable

acid, such as hydrochloric acid. A conpound of

formula (1) @herein R3 conprises cyano, %an al so

f ur tR1&y Converted ianga con®Uneh formul a (I)(Rz)n

r
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into a compou 0 ornmul a(T) Wherein ! ses
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a ¢ ound of formula (1) wherein . r . Con
T 6aRYI by Patiner el T e dned G furaion

r eduéidrfromgioaphysuch as for exanple H2, in the
presence of a suitable catalyst, such as for exanple
pal | atk eompomde bipowd (1) nam duriher telpeeppedisyeneertiof cgmpounds of

Sui t aBhBla 819 InyERth ofiRD a&ebh@ihg @S arf-RiowR 6P bifnsBiinaios BA@lons.
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peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. tert.butyl hydro-
peroxide. Suitable solvents are, for example, water, lower alcohols, e.g. ethanol and the



Compounds of fornula (1) wherein R3 represents a
nmonocyclic, bicyclic or tricyclic saturated,

w@aooioad2by saturated or aromati c carbocycl e orP@EI/EP2004/050177
nmonocyclic, bicyclic or tricyclic saturated,
partially saturated or aromatic heterocycle
substituted with fornyl can be converted into
conpounds of formula (1) whergjin R3 represents a
nonocyclic, 5 bicyclic or tricyclic saturated,
par tlika) Hydrosabais af e thluetie, RetaiaR igC2-b@nroos ddgenayed hydrocarbons,

monogLy ﬁicglgrommh%%ﬂdgniﬁﬁrest SisEMGhivéntsS at ur at ed, par t ially
saturated or aromatic heterocycle substituted with

CH(=N-O-R8) by reacti.on w NH2 0.

o Sl ueace $pupSg gt At gl MR ol udeh oY, SR EEm Blea

ahd iatogusPmpging obfemm (), WhetgirR® semprises AHRRHPeEYL, Byeaction with

al coHODOHEInGhe pedsérreof a saitet etabie, su¢hkae hy @onhieoici adld A fompound of

L_Or nfdffrﬁllé ) wl%@neﬁﬂ@g' dlam&)’seﬁ t@@ﬁcf;‘ t§z§ms§ flﬁ”[h%iQ)e l'EQﬂ‘J@ﬁéﬁthb @ tcom ound
icyclic or tricycli ¢ saturated, partially saturat.

or X e ERE B i py B itlod Bh A e

tri ciyesence ofammenineehloridandiNa M-gimsthy aseRéls: or ar omati c

heéterocycle substituted with CH(=N-O R8) can be

convesrh@andsnt frraule AnpiemidR ofombisesarhiaocaibdnyl, \wheeebnvefRy! into

repr @(?t)%g)t?nd%f RN ﬁ?lﬂh&ein R &¥plideS cfdho, bl the Medehd of a suitable

saturated, parti.all at ur at ed ro | e
o iehiftoglrn Tty el G BihrmetdORlel, SALQR0LE
par t Well-knpwa i the pares skilipddp the pig vechiog th ares diselgwed @

$ 51b st dnipkahehsive Ongatil Thyisforeatianis.on. gwide to fanctiarabgrdip mepettians’”
the bﬁi@lt%a?c{‘é&ﬁ&gck,%?&wﬁe%k& oS Qhd €69, §9\f8@h 9§? whiel is
e T
conpstrrrica fuch 6y euexamplp PORhF@IQrNH2 GIROA O MO (NG HEL,
pr esEIEUBCHTs@, 50i, (RbP@SCRIUSTRY pdhhagpbait ¢stes,UEKD) ROPIQH):,
o¥ an@:i8),b12 2-dibrd-N8 2REREFRG R0, B2 S1ichRR)-B2-0Ay @Y Sh2-

such’ as for, exa i , [ he. p

of - 2 BEppp AR S SRl P TE dN G § . 800, AR P EOEREE
e. g. ClaMarfdiCCQB BN, 6ECHTE fluPd- & FiyhlgRd Periagde s

hy dr Ng@mIC,aIN(BespM(8iMegd LiAiHpard tiedip odihthe re@gentflisted in said

for nHLllb%ce{tlbﬁ aMﬁB@B@teﬂwréﬁas@ef&’e&%] kyl, by reaction wth
assul tabl e al kyl ati ng agent, such as for exanple

i odo-.Cl-6al kyl.. in th 5 ' :
R h o g
sol vegmpourd pfforamalagly whergin Rpraanprisss Caslfalt Byrrerugipn inghppyesgpee of
t he ¢ Sutpldel nads«:hgg‘agérm,rsmlnl ag fof b&axnghdbSig te p@ﬁ«?ntm@? a suitable catalyst,
i nt eE R B 8SmbIR pAIRGuRLE SIRRball did in3fe MEhde@Na §iBNble solvent,
Gpnt L an, asVEl LG, car ban.arom Pur e

er 85 AW CE'PY °F §6mer ¢ 'fofms  of sai d conpounds and
said internedi ates can be obtai ned by thg applicatiagn
of afFPmPsad M f?j'mﬁlééléi Wpgen Rpgpresspty "‘:E'( , )-R"™,can be converted into a
di astenpoidaifemslaghwhben 8¢ parsnsd(HY)-Pphlsiation withdlorsds
such;@sens@liRGhds¥iRe 6f ystltabld bR, isQdh 29 For SRR RBRLHEHaRMBI C
tsgchni ques, e.g. counter current distribution, liquid

chr onat ogr and.{ [ S, ants r an
be. 350BBtar Boa RIS Il S L RS ) ERRR A €
conv EPESHE KHIOPT PRERGHDEN K RY b <QEVEHE oG SPRREBHGof formula ()
r esolwhbrsig RAgeresantssi(E€hFGIER °f lyrreastiampithe?O@hi ral  aci ds,

to m xtures of diastereoneric salts or conpounds;

t hen physically separating said m xtures of

di astereoneric salts or conpounds by, for exanple,

sel ective crystallization or chromatographic
techniques, e.g. liquid chromatography and the |ike
nmet hods; and finally converting said separated WO
2004/ 074262 PCT/ EP2004/ 050177 -29 di astereoneric
salts or conpounds into the correspondi ng enanti oners.
Pur e




stereochemcally isoneric forns may al so be obtai ned
fromthe pure stereochemcally isoneric forns of the
wa@ppropreat e i nternedi ates and starting mat eri BCHEP2004/050177

provided that the intervening reactions occur
stereospecifically. 5 An alternative manner of

separating the enantioneric forns of the conpounds of
formula (1) and internediatesydnvolves |iquid

chromat ography, in particular liquid chromatography

USi NQonghoGikis bedorratla(l) voieesiny/R phasents diforSeyvhic, bicydliaer tricyclic

I nt e!aﬁ?a%d%aﬁ%ll?&%r écﬁcgrta}oﬂlgtlcr@%%ycﬁlﬁa ﬁBﬁocﬁ]@Vmcychc or

conpoun
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I Nt erieRad @tt@@clmytuﬂ%dmaﬁﬁm adratd ot apaativgatbocytleer a
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wher gj dﬁ:omﬂ d. i Ph@®Pitdshetlike. Coredutide of fgfnaul(DantreR R? represents a

i[i(g {Ji G55d C%IC tb clfc%pmcgéh@ gatlﬂgtef% §ﬁ141§ @é’thlgtgd G Pdhkhtic carbocycle or
parfé%IaygB[Nat_gd War%qaélcR?i?\Frocycle

HO r\mal( oy lgor Kr\Cij*?(watf
aa- sbstiaRed WithGHED-QR ) can &) comzgedSniotagbieoune af forepla (1)

gr OURBerdiNRY RGeRBOY Broh@fEHc] ey clar o trfcpdlic exaatpd, @ariailyGaturated or
t r I f gr@&l%lc c&%éx}tl@%xe%m?mﬂ @k?ch@&dmt:ﬂﬁc éa’tukzﬁed pamall saturated

it RSO R O HEOU Y FUA ARG &%&af%ﬁodawmt
sodi pmeaeef ateiablpei gl jughissforcakampe tetrahydrofuran.

N, N- di et hyl et hanam ne, sodi um hydr ogencar bonat e,

sodi gsmyAds@X forgula Ifiwhdién Ri eprese@5nibu, cambd @nedtev @nts i n

the Fi e KihitaBle reducin
N\ d?tﬁﬁ)%ﬁnﬁ o?@o(r:xtrllllg gl) A &eih Rn s I%)gﬁlggk £y @fé%%fta shitaBle reducing

[ng ﬁqep;F% ch ﬁl\figroqu e flrbt? ?T%Fﬁe&cg of %\E{ﬂé%le ca?alygt such as for example
t et r Bimpr Noskelr and in §¢ mewmg@mwmqo&ém such as for example an alcohol,
1- met.pythet@ngdyr r ol i di none and the Iike. 30 Conpounds of
formula (1) having a carbon-carbon doubl e bond can be

redu %@19 Jufdstp @)rmGlQ ) @ﬁ@&ﬁ‘ /i chﬁc%gp QuNtSoMettbl iRtoS c&gb&md

?g es 8yfs gae(ﬁs%hglg}/n& és $ 1§a hgg)g reaf:tlon Wl 6lsul1%gl€ tal?c?latmg agent, such
cat aps/fist example iwfe-Cactiyl & tharssrencapka syg%bleu bgse, yugh asffpresxample

pal | adivnhydfdt) arclatsaitapisolnay, sive aafohommgle meohysrdRgan.
catal yst, such as for exanple Pd(OAc)2, Pdd 2,

Pd ( PB&@ Gethe? C%BE hﬁg %@r@mla@) stdohe Bizﬂdé in@ERNRiaRE 81 BN dsent in-

I‘i@t a|VTn581¥%ﬁyecog1ﬁ1& a{] ﬁSé/mlmnklc car 80H a‘;EOITK l:‘l).lre SI'E]ey eogle%ﬁc%ﬁ)%g&%%c forms
2oo4pwuﬂzelzpqn(ﬂ5/a5¢mzwewé@wcan by ebt%}%ﬁdgzv yepplisgiion obut-

for exasmprechads! Bchenampe) dosiacdoak:s cpelielsgaiatachby physitlal

0Xi d@R4hods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be

35  obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts or
compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated



pal | adium on zeolites. Preferably, the palladium
catal yst is a heterogeneous Pd catal yst, nore

wee@herebl y 5 pal |l adium on charcoal (Pd/C). PdPCI/ER2084/050177
recoverabl e catalyst, is stable and relatively
i nexpensive. It can be easily separated (filtration)
fromthe reaction m xture thereby reducing the risk
of Pd traces in the final progyct. The use of Pd/C
al so avoids the need for |ligands, such as for exanple
phos piastéreonheirig aalid 61, comtpounts atoahesxxpespsiding endntisrnes. aitutke
cont ﬁ%&fﬁ&ﬁi@al?fis&n@ﬁc YRS Sis & BLbbRirREl B6th $he phf stEREchemically

conpounds_ of nmula (1).as pfepa .0 the. .

For BB el P sttt SRR AR ol il provided gy e
a_m otyeaing feagliopy ey SIPRTREiRbr s, in particular in

the formof racemic nmixtures of enantioners which can
be sdpaltatagide hamen of separativgttieenarttiomérgvibmg ofitht cdomowmls of

I esokdih i 1) HIOREHHUERSs invbes KRfEMomafe BRI URAGsrti@fiar liquid
for n‘ullga %I . ma}d{ibe Gonvert gd gg}sto 15 . the
cor r SUPBHAREY Hi%t DFESREYTY PE%Ft forms by reaction

with a suitable chiral acid. Said diastereoneric salt
fl@r mSome @f taipsurpdisist 1y seBipamateddls ar Hiova campaueds apgmay be
sel ecém@cialty dvaitable ot mgriglpreparytsacadrdingi@taitdnovangtodeh@es or some

enant} QOB of foRRIIANRA e ek @fet @R RYdiAbk@Myibe pRAPared
alternativ nner, of

of .separa | c
For ne Bt PR RS as Rl A Py O SREORTEN qui o
chr omat ogr aphy _usi ngaagra chiral stati onary . hase. ngi@d
doir e mpymedialys<l EBNE Bad) IC30 RePERuES & T A% “rigt?m’é iglg offgrmula
der i ¢ed) Jitharteaving goop mesiyoinglagegt of treula g+ Drdecmeii repbdents the
| SOMRLTifg f0lpEhd RfrefrentARPRRRiInd behS le@litg didhp Maio@iidiral aSent,

- pr OViSL%ﬁgT ltopg%mglg%odeacti on occurs stereospecifically.
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Pref erably pecdific stereoi somer is desi |]red, sai d

conpound wi | IRbe synthesized by stereospeci fi‘,‘c met hods

of prepars{i on._Fhes® et hods will W shyt R
enpl oy %ngkh)i)o i@l |y py epstart] ng% al {.\ 2§ | t
wll be WNeci ated by those skilled in ar ty'e=hpat
in the processes descri beg%_aﬁove the functional
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groups of infennediate co nds may need t o(ebd

bl ocked b rotectin roups. 30 _Functiqnal .groups

i oAbl Vg gionEh B FVpIBTR I o EFATIS PO 0o ate
am noesate and thediks: | Freferalis V. is I8Ud, tats| pecfeypldyt ioda oripmepr oups
for hydroxy include trialkylsilyl groups (e.g. tert-

but yIsditabRbhyeh Bitheydbovetrektiontt fyl athppie sodiusi dcythte Qlotassium acetate,

tri W]?—Xilet%%lle%lu')aminl@,%9£ﬁﬁ{1 ket Slob AR SHaRim RYLRBYAnd the like.
able p f I"ud

Syi t otecting groups for am no include

tent - but yl oxycar honyl or . benzyl oxycarhbonyl . i.t abl e
or ot SUEPRSFER IR Egp B ST i 2R)
Cl. 6atdaypidegan iomggligyideAay [bmig PRy, &, N-tipsthlfosnarsies, ghteand
depr eduaidioiarg flinfethpieil phoxiad, 1 gietiyp3-pyreyidinakendihatie.
before or after a reaction step. WO 2004/ 074262

ReT/ ER20AMOF A lla () BinEhRarefca¥on REMEShE BS 1Y FQAHRE td the
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( 197%) thesgmepcedpyes peds Made ofF wbjsanatah catalysg v aEragive sprb satalyst is
2"d ediThe@aljadim\PGrcaeine miy B dhdvofdtieaus Pitdtayst, such as for example
| nt enge RNCBAdIL BRPPh,),, Pd(PPhs)Cly, bis(dibenzylidene acetone) palladium,

35  palladium thiomethylphenylglutaramide metallacycle and the like, or a heterogeneous Pd



5 The conpounds of forrmula (1) show antiretroviral
properties (reverse transcriptase inhibiting
w@e@perL26rs), in particul ar agai nst Hunan PCT/EP2004/050177
I mmunodeficiency Virus (HV), which is the
eti ol ogi cal agent of Acquired I mune Deficiency
Syndronme (AIDS) in humans. The H 'V virus
preferentially infects human _j;4 cells and destroys
them or changes their normal tunction, particularly
t he ©eGk0iuoRLd ferexahplé putladimitdichasy:s,tpaiadivAsonandd) oxiésul t
an i 0 Lent has an ever decreasi ng nunber of
T-4 @2?@@?&\/\%@1@% ]
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general i ze
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agal nst V strains, eciall -1
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i nhi ) in@1ees lid\id chanpinggraponing d chiedsitideary pheed. sSeid pure
bh an?t%&cpéq‘ﬁcc‘a(ﬁy lisgllﬂér_p:' s afthiS Eehﬁ’l%%d ﬂgﬂ'ﬂ%}r@s@&{dm@ pure
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geid glycoprotein es not or only weakly affect the

anti HL.Y activity of the. present co
Ehei 70SpE Saterab oot PR RE R SRR MR SRS able e
ant i fweNpnplrespey ini@gr’me@gtﬁ é(@ppgpr’dy may peefl fo be blocked by protecting

anti giupé 1-activity, the conpounds of forrmula (1),
their N-oxides, pharnmaceutically acceptable addition

sl t FunEMat SHRRWicR Vi RirafIB e [rbit RRRNEIAIRAY, lajino and carboxylic

I somer. ¢ forns thereof. .a usef ' t . of
i grthou gL G0 (EpGrR te b BB loGRFE
of t Maldimethylaibd, itashiutylqiphepydsigon rimehilsibe pRe 61 ARECE Y he
pr es epianyil.rouabld otecBibg grayps e ansefingludé srrbhiglokyedbmiat  of
war mb@lgzﬂggfcgrb@lﬂl. RBikaB e pftkRElo@bupd fohcaliok R @8id MIREEC, salkyl or
e |s&§ncet|s meédi ated by, or depends upon, the enzyne
PeveP88 S iscri pt ase. Conditions which may be
prevented or treated with the conpounds of thefpresent
i nverfhe pRtectioagpbespEatIcion b Sranaleso U BRCRkR Rge RrferR Ol 2
and oédaon sppat hogeni ¢ retroviruses, include AlDS,

Al DS-rel ated conpl ex (ARC), progressive generalized

| ynphadenopat hy (PG.), WD 2004/ 074262

PCT/ EP2004/ 050177 -32 as well as chronic Centra
Nervous System di seases caused by retroviruses, such
as, for exanple H YV nediated denentia and nultiple
sclerosis. The conpounds of the present invention or
any subgroup thereof may therefore be used 5 as
nmedi ci nes agai nst above-nentioned conditions. Said use
as a nedi ci ne or method of



treatnment conprises the admnistration to H V-infected

subj ects of an anmobunt effective to conbat the
w@orvdior426ns associ ated with H V and ot her pat heQERPII04/050177

retroviruses, especially HV-1. In particular, the

conmpounds of fornula (1) may be used in the

manuf acture of a nedi canent for the treatnment or the

prevention of HV infections.3;.10 In view of the

utility of the compounds of formula (1), there is
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™,
per cut aneous or by parenteral injection.
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delavirdine, efavirenz, 8 and 9-Cl TIBO (tivirapine), loviride, TMC-125, dapivirine,

MKC-442, UC 781, UC 782, Capravirine, QM96521, GW420867X, DPC 961,
DPC963, DPC082, DPC083, TMC-125, calanolide A, SJ-3366, TSAO, 4"-deaminated
TSAO, MV150, MV026048, PNU-142721; RNAse H inhibitors, such as, for example,

30  SP1093V, PD126338; TAT inhibitors, such as, for example, RO-5-3335, K12, K37;
integrase inhibitors, such as, for example, L. 708906, L 731988, S-1360; protease
inhibitors, such as, for example, amprenavir and prodrug GW908 (fosamprenavir),
ritonavir, nelfinavir, saquinavir, indinavir, lopinavir, palinavir, BMS 186316, atazanavir,
DPC 681, DPC 684, tipranavir, AG1776, mozenavir, DMP-323, GS3333, KNI-413,

35  KNI-272, 1754394, 1756425, LG-71350, PD161374, PD173606, PD177298,
PD178390, PD178392, PNU 140135, TMC-114, maslinic acid, U-140690;
glycosylation inhibitors, such as, for example, castanospermine, deoxynojirimycine;
entry inhibitors CGP64222.



Sodi um hydride (60%in oil) (0.0054 nol) was added to
a mxture of Ib (0.0049 nol) in 15 1, 4-di oxane
W@ 1@ai0)426The mi xture was stirred for 10 m nut eBCT/EP2004/050177
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nol ) was added. The m xture was stirred at 140C
overni ght. H20 was added. Theyym xture was extracted
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inhibitory agents for other viruses which depend on similar reverse transcriptases for

obligatory events in their life cycle.

30  Examples
The following examples are intended to illustrate the present invention.

Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE” is defined as
diisopropyl ether, “THF” is defined as tetrahydrofurane, “DMSO” is defined as
35  dimethylsulfoxide, “EtOAc” is defined as ethylacetate, “pyr” is defined as pyridine.

Scheme 1



20 WD 2004/ 074262 PCT/ EP2004/ 050177 -43 H2, N Raney
HNO3 (~, OMOH/ THEO 0 -400Cd d d N2 NH2 3a
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CN NCI \' ~\ NCA C HNNNH+ Y HNNNH iN 3e
1.9 Exanple 5. Preparation of internediate 3b 5

Fum ng nitric acid (0.362 nol) was added at -40C to
5-chloro-I-indanone (internegjate 3a , 26.7 nmol).
The m xture was stirred for two hours at -40C. It was
then poured onto ice and extracted With

di chl or onet hane. The organicC erwas par at ed,

washed with brine, dried @ith SO&, f ed and
evapb? The residwe @s purifiediby col®bm
chr omat il (eluent :

fractions wepe collected and |fhe sol vent evapor at ed
yielding 18.15 g of intermediGte 3b (73,99. (Melting
Point : 129C) Exanple 6. Preparatio
3c In a Parr hydrogenati on appar at us
Ni ckel was added to a solution of 1
(8.60 mmol ) in a mxture of THE ang, z
vessel was flushed with nitrogen and gut u o an
hydr ogen at nosphere (3 bars). The m xtur stirred
for one hour at roomtenperature, filtered er celite
and evaporated to dryness to yield 1.50 g of 1

[ [ : elting Point @ 214C) WO

N-Chlorosuccinimide (NCS) (0.025 mol) was added portionwise to a mixture of
5-hydroxy-1-indanone 1a (0.022 mol) in acetonitrile (60ml). The mixture was stirred
5  and refluxed overnight. H,O was added and the mixture was extracted with CH,Cl,. The

organic layer was separated, dried with MgSO.,, filtered, and evaporated. The residue
(6g) was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
60/40; 15-40pm). Two fractions were collected and evaporated, yielding: 2.2g F1 and
1.3g of starting material. F1 was crystallized from di-isopropy| ether. The precipitate

10  was filtered off and dried yielding 0.9g of intermediate 1b (22%) (Melting point :
212°C)

Example 2
Sodium hydride (60% in oil) (0.0054 mol) was added to a mixture of 1b (0.0049 mol) in

15  1,4-dioxane (10ml). The mixture was stirred for 10 minutes. 1-methylpyrrolidinone
(10ml) was added. The mixture was stirred for 10 minutes. Intermediate I-1 (0.0049
mol) was added. The mixture was stirred at 140°C overnight. H,O was added. The
mixture was extracted with CH,Cl,. The organic layer was washed with K,CO3; 10%,
dried (MgS0,), filtered and the solvent was evaporated. Yielding: 1.6g of residue. This

20  fraction was crystallized from CH;CN. The precipitate was filtered off and dried.
Yielding: 0.46g of compound 1 (29%). Melting point : >260°C. (MH+) : (388)

Scheme 2



-44 Exanple 7. Preparation of internmedi ate 3d

(E/ Z=89/11) Potassiumtert-butoxide (56.4 mvol) was
w@oded74262 t i onwi se at 0C to a sol ution of PCT/EP2004/050177

cyanomet hyl phosphonate (56.4 mmol) in THF. The m xture

was stirred for 15 mn at 15C. Then a sol ution of

internmediate 3c (14.1 mmol ) in THE was added dropw se

at 5 0C. The reaction m xtureygyas stirred at room

tenperature overni ght, poured onto water, acidified

with 3M hydrochlorlc aqnd and extracted wth
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washed with a 10@6%0 i O pot/Aas¥l um cardsonat e,
with brine, dried freagnestum sul fate iltered

and eVAp The reS|due was p ed ’ col um
chr omat og er sitica gel (elvuew
di chl or one ¢, 35-70 m. The 10 pure fractlo wer e

col | ected apd $he sol vent evapor at éif Pﬁg 88 g
of internmediate 3d (65 9. (Meltlng\ﬁiaﬁ 196C3
Exanpl e 8. Preparation of conmpound 1 d 3e (Z 100
% Internediates 3d and I-1 were intimgely ground
together and fused with a heati ng AL |15 _The residue
was taken up with a 90/10 m xtur [ f
and nmethanol and wth a 10% so
carbonate. The organic | ayer was §
with a brine solution, dried over g 7
filtered and evaporated. The residyg was purified by
col umm chr omat ogr aphy over silica gely (&effuent :
di chl or omet hane/ AcOEt 85/ 15; 15-40 wo fractions
were _col | ected and evapor at ed yleldlng O 126g of an 20
|son§¥i§%4%13 % and 0.104g of conmpound 1. S @
Eac h Af izt &rd-ameiBo-indsar lyape éﬁg PG03 apD) and inferEedipie dlj (08003 mol) in
yi el dichgN &inl) sansfred3@d (diakddiforg HeotsnThe: pr2p8at@ 4 &) ltegi,dvashed

C Onp%ﬁ]ﬂ 3 al% dn(S(M?(gpw ke PRI dREY. TRODIER of ﬁ?é%malecﬁlge Was 0.08d(52%).

oot tai TE™ 55 (5 S5 P04 Bk EBBOHFSOE Arecmiis Vs
O Niteredt of R4 =Geed, Reldipg 0.0RG-pf Intgmediaipy 2bN3@30)R) (MPing point:
R3=H>%06@) HOR2 0 1-1 / | | \ Rl Rl=H, R2=CH3, R3=Cl
3.63 R3 1)NaH, dioxane R3 2 Rl, R2=CH3; R3=H 3.64 0

2) NNExal QLPPQ !ﬁ'at\()nNHc 6%1 R2 R3=H 3.65 Rl1=H,
:FE%_ Mnlﬁﬁ@@f@l enﬁghaﬁ {0 Q.\}fna_}gn i!’gcz‘h @gﬂﬂw?slr‘)%ﬁ%md ﬁﬁﬁxeg

R2=CPRIgrnighs. ThRng{}an‘gwas EvapprpteRill leQGSS ﬁjper}:qs@uezzvas taken up in K,COs

10%. The mixture was extracted with CH,Cl,. The organic layer was separated, dried

(MgS0y,), filtered, and evaporated. The residue (0.73g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH30H 99/1; Sum). Two fractions were
15  collected and the solvent was evaporated yielding 0.08g F1 (17%) and 0.14g F2 (33%).
F1 was crystallized from CH;CN/ di-isopropy! ether. The precipitate was filtered off and
dried. The yield of compound 2.1 is 0.038 g. (Melting point > 270°C; (MH+) : 370).

Examples 5 - 8: synthesis of further indene-substituted 2,6-diaminopyrimidines
20



11 R4 RI N P~CN O Rl=H, R2=CH3, R3=Cl, R4=H 3.3

(EtOZ R1,RR=CH3; R3, R4=H 3. 19 R4 | R3 R2 R1=CH3;
WOR200R874R242-H 3. 20 tBuOK/ THF O N NH R1, R3, R2=HCTRERI0BIB050177

3.4 NRL,R3=H, R2,R4=CH3 3. 5 Rl=H, R2, R4=CH3, R3=Cl

3.6 Exanple 9. Preparation of conmpound 3.61 Sodi um

hydride (60%in oil) (0.0134 nol) was added to a

m xture of la (0.0122 nol) 544.n 1, 4-dioxane (20n).

The m xture was stirred for 10 m nutes.

1- net hyI pyrrolidinone Orl ) was %?Q ,%gd St}

for nut es HNRgggey was adged. (

t hey=A e and-4otee m xt yas stirred at 140C
overni g H20 was>™added e mxtureg, after ch

was extracted th @H2CI 2/ CH30H. Th
organi ¢ Taye® was washed bh K2CCB 10% dried
MyS04, f3Rltered, and final%g evaporated. The 10
resi due was pur |ed by col'unn chronat ogr aphy ovéf
silica gel (elue f CcH2C12/ CH3OH 99/1; 15- 40m . Two
fracti ons were-cte)tect®d and evaporated. The two
fractions yleldJngKrespecﬁl el 71g F1 (6%, 0.74g
F2 (secondary pr t). 0.1g of F : cryst&ﬂlized
fromdi-isopropyl_ether/CH3CN. Th ci pitate Was
filtered and dried. The overal]l ot'd~gf the
synthesi s procedure is 0.034g 3f co pound 3. 61.
(Melting point: 15 253C, (M#): 359) Exanpl e 10
Preparation of pound %N62 Sodi u ydri de

oil) (0.027 px Ve C

nmol) in 1ngdia e( 40

e

m ) +was added an¢

m xture was stirre oﬁ/ m nutes, &F
reagent 1-1 (0.027 N Was added. The ﬂ(;
stirred at 140C over |ght, poured into and

extracted with CH 2€12. The organi c | ayen.9was WO
2004/ 074262 PCT/ EP2004/ 050177 -46 separated, dried

Wi t hEJé%Q% péyéaa%guﬁmehﬁ/edfaielgber ed, and the solvent was
% Ejﬁ'{ll S%Plglc ac1& go §6.F7: mo%u as gc?dgg Ttv—”?t?"lc% E Ichom -QXangnoel um

ver Si
cycl evf@%ﬁ@ﬁ E@ T PR @he W US S Sthf%fof Podrd Al Ny & was
C 0| | et pelreinogdtotideand edtment wivkedichlepaagiona T orgaiielayer ehd

erggteé Mhed mh $rifel @l Lan Mggop @B £ e%}ﬁﬁ&ﬂ Nighe Rsfive
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conpoungsf iaferniediateldbad733%H BVitltngPo6h : HX98CYr epar ed

according to the procedures of Exanple 9 and 10. 10

Example 6. Preparation of intermediate 3¢

In a Parr hydrogenation apparatus, 0.5 g of Raney Nickel was added to a solution of

15  intermediate 3b (8.60 mmol) in a mixture of THF and MeOH (6/1). The vessel was
flushed with nitrogen and put under an hydrogen atmosphere (3 bars). The mixture was
stirred for one hour at room temperature, filtered over celite and evaporated to dryness
to yield 1.50 g of intermediate 3¢ (96 %). (Melting Point : 214°C)



Exanpl e 11. Preparation of conmpound 3.1 Sodi um hydri de
(60%in oil) (0.0008 nol) was added at 5Cto a m xture
wo@toodibe2by/l  cyanonet hyl phosphonat e (0. 0008 noPQT/EP2004450177

(13nl) under N2 flow. The m xture was stirred.
Compound 3.61 (0.0005 nol) was added. The m xture was
stirred at room 15 tenperature overni ght, poured out
into H20O and extracted with Cf2Cl2. The organic |ayer
was separated, dried (MgSO™4), filtered, and
evappfaalpRd. Préfteatioe s idkeene(Bte 33 (B)/Zw@01 1) puri fi ed by
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OH 4b-1 5 Conmpound 4a (12.2 nmmol) was m xed with

4- pyri di necar boxal dehyde (13.4 mmol) in ethanol.
w@oi0assi2em hydr oxi de (97.6 mol ) was added andPC€TY&P2004/050177

reaction m xture was stirred for two hours at 50C

The precipitate was filtered. The nother |iquor was

evaporated to dryness. The precipitate and the

evaporation residue were takepsup in 10 water and

acidified with 3M hydrochloric acid. The precipitate

was filtered and drledH yielding 2.59g (84 9% of

i nternediate 4b-1.° | N g poi nto > R60C) Exampons k#H  3.61

Preparati on of compovhds 4.8 - 4. J1  Conpounes:, é=8, 3.62

4. 9p04,100and 4. 11, velt synt hesizyd O @i N Gholchs kD6 363

proced ¥ descrlw u %ﬂ% -
i nt BY | At e 4b as ptl1I;Ji(g mat er baln \%bg rké)ﬂ | >

'/ ONNY iNNo. Ar- Physical Dat tla T4.8 phehgremsg 36
231";412:@@@“@'20‘24/ 074262 PCT/ EP2004/050177 -48 No.
Ar a 4.8 phenyl 4.10 N~ \ M > 260C
i[%?%ﬂg%éﬁgé he conpounds |isted in the follow ng
tabhemseam ibe plepared in accordance with the
procedures of the above exanples or obvious
equi val ents thereof. 5 Table 1 R17C RIFORENSRRB4R| 7a 3.1

N

it I\ R4 6t N\ NH ) R1,R3, R2, R4=H 3.2
R1=H, R2=CH3, R3=Cl, R4=H 3.3
(Et0)5” \(
 Ra R1,R2=CH3; R3, R4=H 3.19
R1=CH3; R2,R3,R4=H 3.20
tBUOK/THF R1,R3, R2=H, R4=CH3 3.4
\ N R1,R3=H; R2,R4=CH3 3.5
R1=H; R2, R4=CH3, R3=Cl 36

Example 9. Preparation of compound 3.61

Sodium hydride (60% in oil) (0.0134 mol) was added to a mixture of 1a (0.0122 mol)
5  in 1,4-dioxane (20ml). The mixture was stirred for 10 minutes. 1-methylpyrrolidinone

(20ml) was added and stirred for 10 minutes. Reagent I-1 was added (0.0122 mol) to

the mixture and the mixture was stirred at 140°C overnight. H,O was added to the

mixture, after which the mixture was extracted with CH,Cl,/CH;OH. The organic layer
was washed with K,COs 10%, dried with MgSO,, filtered, and finally evaporated. The

10  residue was purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH
99/1; 15-40um). Two fractions were collected and evaporated. The two fractions
yielding respectively 0.271g F1 (6%), 0.74g F2 (secondary product). 0.1g of F1 was
crystallized from di-isopropy! ether/CH3;CN. The precipitate was filtered and dried. The
overall yield of the synthesis procedure is 0.034g of compound 3.61. (Melting point:

15 253°C, (MH+): 359)

Example 10. Preparation of compound 3.62
Sodium hydride (60% in oil) (0.027 mol) was added to a solution of 1b (0.027 mol) in
1,4-dioxane(40ml). The mixture was stirred at room temperature for 15 minutes.

20  1-methylpyrrolidinone (30 ml) was added and the mixture was stirred for 10 minutes,
after which reagent I-1 (0.027 mol) was added. The mixture was stirred at 140°C
overnight, poured into H,O and extracted with CH,Cl,. The organic layer was
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&vap&eiied e Gold vkak1B.6£1(9%). PhiSfrdtior“bbndirtthgCompbubt B162 was
8 l gry;fall%ez flom B%IZ@HOHES ;Jf«'—:cipitate was filtered off and dried, yielding: 0.044g of
compound 3.62. (Melting point : >260°C; (MH+) : 345)

—

The compounds of formula 3.63 to 3.65 are prepared according to the procedures of

Example 9 and 10.
10

Example 11. Preparation of compound 3.1
Sodium hydride (60% in oil) (0.0008 mol) was added at 5°C to a mixture of diethyl
cyanomethylphosphonate (0.0008 mol) in THF (13ml) under N, flow. The mixture was

stirred. Compound 3.61 (0.0005 mol) was added. The mixture was stirred at room

15  temperature overnight, poured out into H,O and extracted with CH,Cl,. The organic
layer was separated, dried (MgSO,), filtered, and evaporated. The residue (0.23g) was
purified by column chromatography over silica gel (eluent: CH,Cl, 100; 15-40um). The
fractions containing compound 3.1 were collected and evaporated (yield: 0.1g). This
fraction was crystallized from diisopropy! ether /CH;CN. The precipitate was filtered off

20  and dried, yielding 0.058g of compound 3.1 (26%). (Melting point : 226°C; (MH+) :
382)

Example 12. Preparation of compound 3.2

Potassium ter-butoxide (0.0013 mol) was added at 5°C to a solution of diethyl cyano-

25  methylphosphonate (0.0013 mol) in THF (5ml) under N, flow. The mixture was stirred
at room temperature for 1 hour. A mixture of compound 3.62 (0.0008 mol) in THF
(5ml) was added. The mixture was stirred at room temperature for 1 hour. H,O was
added and subsequently extracted with CH,Cl,. The organic layer was separated, dried
(MgSO0y), filtered, and evaporated (yielding: 0.3g (93%)). The fraction containing

30  compound 3.2 was crystallized from CH;OH/CH,Cl,. The precipitate was filtered off
and dried, yielding: 0.045g of compound 3.2 (14%). (Melting point: 227°C.; (MH™):
368)

The compounds of formula 3.3-3.6 and 3.19-3.20 are prepared according to the above
35  scheme of Examples 11 or 12.



y 3RXLYNNCN 5N X1 Rl7a RA R3 Y QR1l7b 3.1
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10 water and acidified with $Mhydrochloric acid. The precipitate-was fitfered and dried
- _yiekding 2:59g (84 %) of intermegdiate 4b-1, (Melting point > 260°C) 3. 15 NH H
CH3 d HH-CH(CH3)-CN ....,........ - -,

. . . . Example 14: Preparation of compounds 4.8 -4.11
* ** * Compounds 4.8, 4:9; 4.10 and 4.11; were synthesized-accordingto the procedure-
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Rl7b CN Rl7a R3 ~, | R4 I X1\ I NH NM/IN QN
Xl Rl7a R17b Rl7¢ R3 R4 Q 7.1 NH - HHH 7.2 NH

-Br HHHHH 7.3 NH-CNH Hgjd H _ NH
-CHECHCNHHHHH 7.5 NH-CNHHd H 7.6 NH -CN
HHCH3 CHB H 7.7 0 -CNHH CH3 CH3 H 8 0-CNHH
d 7.9 NI -CH2-CN HHJ HH W 2004/ 074262
PCT/ 4/ 050177 -54 No X1 Rl7a R17b R 17c R3 R4 Q
. M CNHHO HH 7.11 NH -CH2-CN H H CH3 CH3
H 7.12\0 {CH2-CN HH CH3 CH3 H Table 8 Rl7a R17b CN

N_
H-d H
H 7
H

I+~T

()
zj(D\l

Ri7c I, / Ra X1\ N\ 'éll" Nl IN YIQN X Rl7a Rl7b
R17c R3\Ra/Q T
N N
R4 X1 Y
| P
R2a
Q
No. | X'| Q | R? RY R* R*®
51 | O H | Cl -CH,-CN -CH,-CN H
52 | O] H | Cl -CH,-CN -NO, H
OAN
53 | 0| H | -CH,-CN )) H
54 | O H | Cl -CH,-CN -CO-NH, H
55 | O H | ¢ -CH,-CN F H
56 | O H | C -CH,-CN Cl H
57 | O | H | Cl -CH,-CN Br H
58 | O H | Cl -CH,-CN CN OH
59 | O| H | Cl -CH,-CN CN Cl
510 O | H | ¢l -CH,-CN F F
5111 O | H | ¢l -CH,-CN -CH,-CO-NH, H
512 O | CN | Cl -CH,-CN CN H
513 NH| CN | Cl -CH,-CN CN H
5.14| O Cl | -CH,-CO-NH, CN H
515|NH| H | Cl |-CH,-CO-NH, CN H
5 Table 6
RT—7 O
R4b R2b
H
N N



r HHHHH 83 NH-CN
HHH 85 NH-CNHH
CH3 CH3 H 8.7 0 -CN HPEI/EPB04/050177
HH 5 Table 9 R 17a R17b 0
NYNN~ Y % | CN QNo X Rl7a R4
H ~—~

T T T . 9.20HHHH

ST A0S 0Bod e TRE Lo o o égomggégibwb
61.| 0| H |CHs CHs| -CHxCN | CHxCN g 4Ho
62.1 O .. H .|.CHs.|.CH; | H -CHp-CN -NO, H
cobeAH ey om,| HOH(CHB -{ON (/SN.. ...
ez lolom.l. B|CH|H KM,ON CH33) - 9.5 @96 OH
CH3|d H-QHCHBZ-ON ... .- | ./ . .. ... .
64 | O | H |CHs;|CH;| -CHyCN CONH, | H
65110 | G g
— fow| o o G| R e g o
CH3|67H CN H .|.CHs.|CHs.|. .-=CH2:CN . |. ... Br. .. .| .. H 9.9
0 H &8 @ |Hir ONH,.|.GH,ef- - -GHp-CN - |_. .. CN... | .OH
0 el e e R e DO I (AT T TR
_cHpead | O | H | CHs | CHs| —-CH-CN F F
611/ O | H |CHs;|CHs| -CHxCN |-CHrCO-NH,| H
612 | NH| CN | CH; | CH; | -CHy»-CN CN H
613| O | CN | CH; | CH;| -CH,CN CN H
614| O | H |CH;|CH;| -CH,-CONH, CN H
6.15|NH| H | CH;|CH; | -CH,CONH, CN H
Table 7
RI%e R o
‘ R]7a
X’\rN\rNH
N N
T
No Xl R17'1 R]7b Rl7c R3 R4 Q
7.1 |NH |-Cl H H H H | H
7.2m NH | -Br H H H H |H
73 |NH |-ON "H | H | H | H |H
74 |NH |-CH=CH-CN | H | H H H | H
75 |NH | -CN H|H|c|H|H
76 |NH |-CN "H | H |oH | cH [ H
77 o [-on H | H | CH | CH; [H
78 |0 |-CN H | u|cal| v |H
7.9 |NH |-CHy-CN H|H|COa | H|H




I AT LI ORI i s1%a" | - J b KN O P RS v/ WY R R
NO X R i OR')R ERLI (] QI f‘LI')R/ ’)\ [ WES
. E [=avj T SJEBIDA .o R

: 5 5 L H_[-CHC ..
192...to.-{- H.| . H .| . H .| . H [-CH,LGN.....[...........
H P




9.30 NH H CH3 H H CH2- (2) Pyr

9.3l NHHCH3 A H

CH2- (2)PYr 2. e
WO 2004/074262 PCT/EP2004/050177

....................... _ e 9.32 NH
HHHH CH2- (3)Pyr I
........... v B R S R P R PP
R e o N TCH TR S Y WP "G [
— o4 o | H | H T'H é:H(C}f;) CN

95...00 .| . H .| CH | .H | H | -CHCH)CN./|. ......

96 |0t H -} CHy-| -Cl |- -H- - -CH(CHs) CN—|— 7 — —
- - -9.7 U.%)‘I- \II‘IHI'I U ﬁl LJ‘IA-(C._ ..............
..l9s..lo.| H | CHy | H | H |.CN.. 97350 HCH3 H
CH3|6b2-C |.H .| CH;.| .CL .|. .H..|-CN..----
a0 NHH O [T H R OHCN T 61036 0 H MO H
CH3 | e - H H H H T-CH,CN _
_._doa2. . |NH|.H .| CH | Cl | H |.CHCN

913 |NH | - H L H - H_-| - H- | -CHCH)-EN- |
o e g | i O GRS (% %8 0
9. 3990 H |oHB| CH cHSHeH2- €N \WO12009HE e
PCT/ 5Rg0044950H77| 156 NE ¥ R11.8¢ R3 Q Ri|7b
L

018 |NH| H | CHy| C | "H |¢tN o
T o9, lo. ]Gl | CH | H | H. |-cH,CN. 9.41 NH H CH3
H CnggHZ'é:N CH;-+ - H - -H -|- -H- - “CHsCGN -+ - - - |

19217 Nl M Gl o R EON T T T

oz N JCH | H | H | H |-CHGS NHHHH GBS
CH(CeB}-ONy |.H.|.H.|.H,| . .H .. CHOM®rNH{ H CH3 H
CH3 w CH - ":NH “tCHs | - H- | - H- |- —CH3-2)Pyr —|
o Tos o T H O O BB | gmas
H CH8.26l |@3|CH2-CNH | H | H | CH-G)Pyr | . .. ..
o997 @ {-H .} CHs}-H .| H CH,-(3)Pyr
eps por ML CH RO H ) CHeOBYr | g 46 M
Hche2gl el | cH chetay B | H | CH@Pyr |
e o930 NH] - H.|.CHs.} H .F.H..|. €HRyr 9.47 O HH
G 1 CHETON 9'AR P H OFBOE BREAGFOICN Tabl e

932 |NH| H H H H CH,-(3)Pyr

933 |NH| H | CHs | H H CH,-(3)Pyr

934 [NH| H | CH; | Cl H CH,-(3)Pyr

935 |0 | H | CH: | H | CH; CH,-CN

936 lo | H | H | #H | cH; CH,-CN

037 |lo | H | H | H | cH, | CH(CH:)-CN

938 |0 | H | CH; | H | CH; | CH(CH;)-CN

939 |0 | H | CHs | C | cH, CH»-CN




R&AH OO /NN RgN/N WwWCN ONo. RR A R3 10.1
-H-CH3 -H 10.2 -H-H-H 10.3 -H-CH3 -d 10.4 -CH3
WO @143/074%62 10.5 -CH3 -H -H 10.6 H -CH3 -CH3 1BCTEPI0bIB050177
-CH3 -CH3 10.8 =CHC6HS -CH3 H 10.9 =CH(4- -CH3 H
pyridinYl) ... ... ..o

~--.-.--..- 10.10 =CH(2- -CH3 H

...... ,YrIdIUY|)_56_-_
oy T 50 ZA0WT 7258 FCTEAR0044 050177 - 57
Pyrh AiNayT) x WP geedDf QAo HL1QEH2 VARUODL T - S 7+
R TR UL A N o ST TSR T
11. 2981 H |@H { CH2- Ci¢HsNopHH |/ NH11). 3 GH+CMY - |CH2-CN O H
11. 49Q,H |Gy { CeR- CNF- GO- NH2, B, 11. 5c@,-&NC |- CH2-CN F H
943 |NH| H H H | CH; | CH(CH;)-CN
9044 |NH| H CH; H CH; | CH(CH;)-CN
945 |NH| H | CH; | Cl | CH; CH,-CN
946 |NH| H | CH; | Cl | CH; | CH(CHs)-CN
9.47 0 H H CH; H CH(CH;)CN
948 | O H | CH; | CHs H CH(CH;)CN
Table 10
R4 q
0 o) N

No R" R’ R’
10.1 -H -CHj -H
10.2 -H -H -H
10.3 -H -CH; -Cl
10.4 -CH; -CHj; -H
10.5 -CH; -H -H
10.6 H -CH,4 -CH,4
10.7 -CH,4 -CH,4 -CH,4
10.8 =CH-C¢Hs -CHj,4 H
10.9 =CH-(4- -CH; H
pyridinyl)

10.10 =CH-(2- -CH; H
pyridinyl)

10.11 =CH-(3- -CHj; H
pyridinyl)




2004 T£b7e412162
R17 R2'/

b 13.4 0 H CH3 CH3

OH 13.9 OrM CH3 CH3 -CH2-CN CN C
CHZNCNkFF 13.11 0 H CH3 CH3 -CH2-CN

- CH2- O& NHszgg

H
-CH2-CN CN d

- CH2- QMCT/EP2004/050177
“CNCNH 11.13 NH CN
Rab R2b Rda X1 N\
R2:' R2b

0 H CH3 CH3
-CH2-CN H WO

X1 Q R4a Rob
NH2 H 13.5
-CH2-CN d H
CH3

PCT/ EP2004/ 050177
- CH2-
-CH2-CNFH 13.6 O H
CH3 -CH2-CN Br H 13.

- CO-
CH3
H CH3

8 0

13.10 O

CN CH3 CH3 -CH2-CN CN H 13.13

,, Formul ati on exanpl es

Capsul es ActiVye ingredi éht, in casu a compound of
formula (1), c8n be dissolved in organic 5 sol vent
suchygs et§anob, et hangl or| net jyl ene | chjeeri|de,
pr eferabt aTxt gr (‘F)H @\& framo}__and ytgne
chl oi1-be.|” ol yher sClsudtias™ pol v pyr r ofi dane
copollyPrer| Wi { hHvi gl | -Geettatie (PNP2VA) |or H
hydr oxyprjopyll met hyl cel | ul osg (HBMVC), typicallly 5
mPa| $1.3 canObe Hdi| sGo] v&d-G |or g?&% solvefit s |such as
et hanol , |net hanolj net hyl ene |chl gri de. S$uitablly the

11.4 0] H | Cl | -CH,-CN -CO-NH, H

11.5 0 H | CI | -CH,-CN ¥ H

11.6 0] H Cl | -CH;-CN Cl H

11.7 O | H | Cl | -CHyCN Br H

11.8 O | H | Cl | -CH»-CN CN OH

11.9 0] H Cl | -CH,-CN CN Cl

11.10 0 H Cl | -CH,-CN F F

11.11 O H Cl | -CH,-CN | -CH,-CO-NH, H

11.12 O | CN | Cl | -CH;-CN CN H

11.13 | NH| CN | Cl | -CH,-CN CN H

Table 12

R7—7 O

R4b R2b
H
Ne N
i saol
he
5 Q

No. Xl Q R4a RJI) R17 RZ:\ RZb

13.1 0 H | CH; | CH; | -CH>-CN -CH,-CN H

13.2 0] H | CH; | CH; | -CH;-CN -NO; H

CH; | CH; N
133 | 0| ® -CH,-CN )) H




pol yner can be di ssolved in ethanol. The pol ynmer and
conpound sol utions can be m xed 10 and subsequently
wa@proap74tst ed. The rati o of compound/ pol yner caPChE&P2004/050177
selected from1/1 to 1/6. Internedi ate ranges can be
1/1.5 and 1/3. A suitable ratio can be 1/6. The spray-
dried powder, a solid dispersion, can subsequently be
filled in capsules for adm nkgtration. The drug |oad
in one capsule can range between 50 and 100 ngy
depedi ng the[capsylue| si e uged. 4b6 Fi Imgmatjed
Tabl s 1kehalat ion #f Ferbf et—Core %\ rixtiurieofl 100 9
of att4ve PngrBdi &Rt | CHn| et |corffsDHe of fornul a
(1)}1%%0 |gO aHto€H3aﬁﬁgzecHgﬂﬁtarchItan be m xed wel |

and| {her eapt erghugydi Ehed -wirtdva sol ¢jion of i 120 g

sod dadecyl! . sul apd-10 pol y |nylpyrr | ijdone

i n abolt 2§OLn% (Figﬂ?gf q%%mg t poéder W\X?ﬁre can
h

be si®¥ed, Odri Bd | &Hd| SHeyedagdiln. THEN ther@cdn be
addee3.400 og| niicn ogk ysta| |-CHeC¥el | ul @e and T ¢

hydr egenat gd| veggeicabl epp ICHT@ﬁ whol g can e g m|xed
wel d |canpress I W 10. 0P0O

tab 5?&; e§c g mg$%3|ﬁ@ hgi 'Cgfégqg%%iv

i ngr &di%entNH 25°Noo & ngHT p - ti onC¥f 10 gH

met hyd.cel|l ol o i| CHY 5CHE | of HdeMdt ur aced et hanbl |t here
can be added a solution of 5 g of ethylcellulose in

150 Fhrnffiatihncllhi@et hane. Then there can be WO

20 WZOOM 050177 -59 added 75 m of

di ch thane and 2.5 n 1 3- propanetrlol 10 g of
pol yAetiplingirdiontymres) 2 ERRCWE Oﬁ]felrnt%ﬂ o598 beiflissolyrd B @reapic 75

nb ofoldkincdhtiossetietoh arethandl hiemétiafdne chig @l utréfemblg amixtixe of ethanol
addeghd RetyGe EM: 1B PofRErs biRBBs SIS IpERTidRR casbil@ts itPvill

of ma t adecanoa
pol yvc%ﬂa? (W?‘r (ﬁc) orf:I droxapr%py%eth%fcel%ose BHPMCr?t tl}/%t:all& '5 (gerlaS,rcan be
suspeissy ve% InFganie ﬁ‘éVWﬁ S¥d asethanel, Behighpyairae ghjoridpritably the
t abl ptlymercasbeainsolizd icabaneldTiwipplymetmad tdmmuslrsomiigredan be mixed
Mo Xt h'l’fcﬁsubs@q@ntl}ﬁs?égr ARG BRRALAr b'&npo&m’ﬂoWn{eaéan%Q EYR $rom 1/1

The ]?y%{erme?late 1atn'ges c? besﬁp§ andqy’ethsiu%g]e ra 10 can 6%2% % spray-

for an

assag§ridenpist %Sak“é‘éisﬂeﬁlé’ﬂ %%%@@ql&a%l&fﬁlﬁ%méﬁﬂﬂﬂﬁﬁ foed

pot eadmiaistratioddTVe driif load niov¢ tapsulegan ragge tatween & dny H@0 mg

| abopgeRling dillilé BpstiRisiRe (kddv-1 strain LAI). The cellular
ggsay was perforned according to the foll ow ng

proc% ure ul ar Assay Experinental Method: H V- or
nocks cells were incubated for five days
in tﬁé¢6ﬂé@éﬁ€€“€ﬁl”Warlous concentrations of the

i nhi Bimigture oMl 0 hef aetive ingfedichteinicpulampand pEimodk (Dab10 g

HI V- la@t%sé Af et %r&@aﬁ Be 1hﬁ¥@w@lea%5‘ th@ﬂe&ﬂe@ﬁhn@?ﬁﬁémﬂh a solution of 5
\V
&g 0 ﬁé% ty 9°dec)}’li ?“?fﬁte Bnd 1|6rg PO%eIP)(le;FOF%onF o St o mpoef water, The

'S nea
by né’é%ﬁ?f”dﬁgmt“ﬁ’é caibbfciened: aigdard dgved agpin, Then ghere Cav\},)e add 100
wat e ns@burptaiint edlin@zeodnt Uy tydeogbinat! vegstablo ni.€iht @tlolt candbe

pur phfyed WRH §ld comPRQEdRtofatid, gr%%mo H0D tdohes, 551011; %magg {(Png of

of IH%%&%eHgmdwmpnly Upon sol ubil'i zati on of
25  Coating

To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there can be added
a solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there can be



resulting formazan crystals with isopropanol, the

absor bance of the solution is 20 nonitored at 540mm.
wabh®4wad2ees correlate directly to the nunber oPCT/ERI0Ng050177

cells remaining in the culture at the conpletion of

the five day incubation. The inhibitory activity of

t he conpound was nonitored on the virus-infected cells

and was expressed as EC50 andyEC90. These val ues

represent the anmount of the conpound required to

pr ot editd DA AARLIQMpthiRIRETS ¥ §.-prophnetrivk 16 glof solfet9lhe

t he % Eo?pa?lfblé]?%ﬁéﬂ &d QHOR,S“R:;Q% n¥l 'aiedl&ﬁi) é:[ﬂéﬁe Tﬂ]ﬁtter solution can

otk b W dt TomeY S A4 TR B s dRCECEe oofeppac

r epr égefiolyvinhlpyredidonsnng 3 il cofcentiatap mjfvrduspelq‘»mnraeblthc whole
| phi Bintbe héheseaieWE I tiflet kbtes @€ bd ®atoy whBHe thllh 6btained mixture in a

sel e t ex (SI) (ratio CCoh0/ EC50) is an
i ndi g%“%{éoﬁxar?tnfhe selectivity of the anti-HV activity

of t hativinhhkilysey:. Wierever results are reported as

€. g. TQ@% OLQiEls es}frﬁ Ian@rﬁlon (B8 ex83itl tfor|a§t1 Sixdp 5&@ ﬁi a as
r esul

tEgg Ogeg@la 8 E]"g al I t Fq}%qsg/ated t%jlpwese cplgpoun%s € FED{JG potent antl-HIV
Be c agdiEitipreaingie wi lﬁéfpéé?@PrﬁTQrYé‘Hé{rSE@ﬁ & Vol stigindghl} i stlllat assay
H'V sty @iftisned bdrerdpgestntollosmppoudds. were tested for
their ot ency agai. nst clinically isolated HV strains
har b&&£ Assaycixperimental Yiglhed: These nutations are

asso Bﬂ\a{oe ohovh infectee BITd calhoeretinrubaaddooe 88y stir thepresengetofis e

| nhi Rirdo®y SnéRfhtioRSfHe ihHbitéh FAtSIRSnd Bdhe ﬁmmﬁo‘{@ﬁﬂl&iuﬁl HIV-
q?g r e? C eg cell?pslg %e}{ %l]fad by She resllc%tren% IVlsrLtlsallrrll 42 con?lﬁ} cuﬁur}ps in the

. nst alﬁer@e fafzw maﬁaord QP%W@*I&V ﬁénea%md 59@) wwzwomemraﬂon of
PCT/ ERZ00¥NI06 047 soluiOtetrdzalibng dyk3haT seomvatiedvp p alirple, water

acti ws&ﬁ/ole%nﬁa% it HOREIn R of m]grwﬁs)ﬁ@t w&mmbihearﬂloﬁlaﬁhe

E"e\e/n resuit nrg#a zanlcrystaf1 1tP %o?r%%angle %1@ %bng%ange })fyrf’?e soE'hon 1?

£fan g@wromdéé%‘m@éng e vefies coprelply drsptipto t?wrr@efn% dvingsells s
eval ratmthgisthagiltarcaetht cinpictiassaye famday ibdubatioesTighlistlibitory
act i iy d)ﬁheec%ﬂfjﬁﬁﬁ Qds mbBnilfEEDR th¥ ArikaStectéd el IRd Avas expressed

C ont e En'at%c?o %Qsi ggﬁésr}ﬁ)rﬁ_ﬁ:r\} %mouﬁo‘oi(tﬁé go%?ouri% rfqéurecs to

ont a| n
CoI uRivteg S0vaie &0 R ePraviECh e a%jla frﬂl§tthe§tyY°8"iﬂi‘PgBmf effeetf the
B5 conmir@ai fibe mxitigtdf or cd@pdindines MASMNd an thd Rockiigvatadsells and was
tr an%;@pwsm ASEQ 5p, WHYEPResbnt CIBOEAbNBatlon 8f &E‘f& da&@irmb inhibit

fter althe él owgh ofﬁhe cells%g%%? %?Sele%tcl)vn%]i’lntdex S@Qra 10 ?ﬁg}lﬁf&é}& Gn

agai ﬁ@tcatlog P’F ta? Wle@\(ﬂsﬁ e AtV Y ﬁgthﬁﬂ’élé?tti)rowhi%‘{@creﬁws are

H V reuedsee.tmEdscr ipfCavd)ss, tolesuitis &pressedisaharsgdtivelogarithm

BECSBr ARk prodsécBis BCE; o SEL,sPecirepont @i ns mut ati on

188L in H V reverse transcriptase), Colum F contains
AR (Y : 9t strain F (Strain F contains mutation

227CBtadauHthhé BN REsHEY chrferblisee bf Rh@®8stant BV statds UWAdpréaent

cont %(5 nsourtup %e{%ltze%g {%g% raﬂgt%jncg%gq?ﬂspch%_%@ 1&0%&(:%%1@’ sg’ams

cont a rev
tr an% qu e &% é‘)al ’)’L‘tat@éﬂ uisse ‘Wtal“B“Sc?F%aﬁ?oé?@ B r%‘@%‘@ to reverse
val ueaagpiassinhihidrdant yeselt inllvivudefthatshavavaniousNegrees@f phenotypic

det eiiisNeGstancdd méQUlMtH' !:dnﬁneﬂzlﬁly Gvdatte Biufs sub RS ins@nck AZT
9.2 7.4 ND 8.5 8.2

and delavirdine:




3.61 7.5 5.5 ND6.6 5.6 5.4 5.6 6.2 WD 2004/074262
PCT/ EP2004/ 050177 -61- Clainms 1. A conpound of

wo ororofe61) RI R3 N4 (RZ2)~ bl ' N Z\ 0a3 PCYEE20BU/050177
~\/31lv a~-a2 (R1l7 )g b (R4) / Qa Noxide, a
pharmaceutically acceptable addition salt, a
guaternary amne or a 5 stereochemcally isoneric
form thereof, wherein -alzaz-gé_;zf- represents a
bi val ent radical of formula - CH CH=CH (a-1);
-N=CH CH=CH (a-2); -N=CH N=CH (a-3); 10 - N=CH CH=N-
(a- Hpppie (PNFEN-CH=CH (a-5); -Dbl-b2-b3- represents a

POV gﬂmt'_tm?aggc%?]!ty (%‘glgfcglrgp%ﬁo@@preseg 1rgfynt10n gasgggtﬂqgluated in the
( b- 4 yresenceCQHRMHITFPEHV sl IV: myjantssbe@ing putfpions3ut the reyersand
ig C aafcri &ﬁale-@a%e aljs §c41v1t}} & tl(e&m%ﬁoun&d’l?é\talﬂlatﬁdiﬁ’mré| acelpe a3y and

ﬁ;‘/ dmt‘r{esremd’ual a¢t1vﬁy *s%kpr&ﬁéd%@h(‘ééagef %olu BIAS?o?ﬁa%F kég}igl F\éaﬁlst

O 68ty 655peh ERstas moler ot MOk MG e ioRfasi, Cplotn B
f or mgéntairG, theGalCkydgeiast broaryB (St@h Foahteink oxtptar 196hghd 10218 in HIV

Cl_6advkyd GRALRRRY), @etimned chitlnk e QEMQaga@@{ $Min@BISBAAY contains

ldbS nu&t!fl ﬁﬁﬁ" mI?—IIV rca/ersg @ans%lg? e\j C(%IILP%H? ﬁOnIta?%qﬂ% p%%S? F%?mst

subsls‘ir"’t“UPé%ra\‘M R ﬁowﬁr%ﬁaé@n anscnptase) Colurin E
C3. 7cydimethdFCso 482ind stkdrelf) §8tram|@t qomualat Ilnytawki§8E tiuHBdreverse

with t&ﬁ@n@z[se)n%ﬁlmnWOﬁ’tglﬁﬂhélﬁmag@fnst@t‘ﬁﬁ‘9 (Stfaf I0@h# MM Mhitation

opti 9% |11¥ Hl%}ure\‘?’etrsettrlﬁﬁ rlp‘rase)t tAncp ESturdh G@nt:gnsqﬁ‘é ﬁ&e o against strain G
15  (Strain G contains mutation 106A and 227L in HIV reverse transcriptase),). Column
IIIB displays the pECsp value against wild type HIV-LAI strain. ND, not determined.

Compound | HIB A B C D E F G
number

3.1 9.2 7.4 ND 8.5 8.2 7.4 7.6 8.3
3.61 7.5 5.5 ND 6.6 5.6 5.4 5.6 6.2




30 atons or cyano, Cl.6al kyl oxycarbonyl, carboxyl,
cyano, nitro, NRL3R14, polyhal onethyl,

w@eloghzd2erret hyl t hi o, - S(=0) pR6, -NH S(=0) pR6, PCI/ER)RE()50177
-NHC(=O H, -C(=0) NHNH2, -NHC(=O) R6,-C(=NH)R6 or a
radi cal of fornula WO 2004/ 074262 PCT/ EP2004/ 050177
-62 ALAI (c) A2 -Al wherein each Al independently is
N, CHor CR6, and A2 is NH @;.S or NR6; X1 is NRS5-,
-NH-NH, -N=N-, -0-, -C(=0-, C1.4al kanediyl, -CHOH,
-S-, CeBs=O)p, 5 -NRL3-C(=0)-, -C(=0)- NR13-,
- X2- @%@@Mégﬁ}ﬁgw&ulagg C 1 - 4al kanedi yl-X2-; X2 is
NR5-, -NHNH, - -(=Q) -, -CHOH, S—
- S( O)P R3is hydroge haI o, C1R6al kyl > NR13R14>

-C(=0) - NR13R14, -C(=0) <R@) R16,

- C(=N- 0- R8) - C1- 4a|k)5? \%’SY E NW\ af Cl -®al kyl

substituted with _Ba Y)m Ubst |al=aénts each

i ndependent |y seﬁgc rom o hydr oxy, cyano, 10

NROR10O, -C(=0 - NRORTO» - ( O) Cl. 6al kyI or R7, and in

addi em naI
tdé\ioc!r%ldtgt Jﬁlglij?elu{l ly Qc&epia%%gﬁi{u%‘%%? aqa?temar ine or,a

dro S0 be replaced
%// aSTEEsQcBepially sgmerfc fP‘l‘TU@er?%T"i‘HeW@‘ a spiro ring;
Cl. 6&d Fey-h'oxy Gpre§alslepivaleptridimabdfifymulsubst i t ut ed wi th one
or nore -gubstidHient S each(aLlr)dependentIy sel ected from

hydroxy, - O - NROR O,
]fc%alq%/l or Cg(%al kenyl 15 substituted

Wi t h one NSFH6EL subst i t uends each i ndependent |y
del ect edNFEHIHRN-0, hydr@dy;, cyano, NRORLO,

- (=0 - NROR.GH=CH-=0) - C1. 6@l%yl or R7; C2_6al kynyl
SUbStB'tb“ke%PlVé’éehQ g@@elgr%d%rogﬁowm,tltuents each

|ndependen y sel ec rom hydr oxy, cyano,
NROR10, &2 NROR 0, - dP=0)-a . 6al kyl or R7; X3 is
NRS-, - NH-(NIIPFCH-- N=N- -O b-2C(=0 -, -S-, -S( =0)p ,
1X2- Cl dgldrpredi yl - 3); 4al kaned| yI X ,, -C

1. 4al kang S:IH,U K21, - Cl 4a| edl yl, -C(=N-OR8)-C

1. 4al kane %I W th X2" hg NH- NH, -N=N-, -0-,
-C(=0) - Cl=0)p ;: affP: with X2b being - NH- NH-,

- N=N-, -C(—O)- -S-, -S( O)P R4 is hal o, hydroxy,

CL. 6aisdyl. 2, T Baidderrpt -2 @768 keyny) theOBmAcywibedl kyl |

€4. 6alikylipxy; 25 cyano, nitro, polyhal oCl_6al kyl ,

pol ygﬁslooflO Hal kyl oxy, -C(=0) -NRL3R14,

Cl_o6al kyl gxycar bonyl, C1.6al kyl carbonyl, fornyl, -NR
13R1A 50 7 R5 is hydrogen aryl ; forrryl

Cl. 68l kwdt@em@rxy Iformgi C salkkgarhonyIC Galksity eaiytay oty C . alkyl
Cl - 6al dadtitutcaiva tiarinyil eQamyltdabdqgr o%blkylgéyca%hiﬂyl car bonyl,

. 6al r.nQr X
& oa tyl‘lﬁ?‘%%%’ii%g st QAT | 5
Cl. 6alk V%/BEV%’ l; R6 is C 1 4al kyl , NR13R14 or

pol ykesh anclepdlaﬁblklylls hyE¥pxy, bale, Greatiotymtibhatly subbtiyted With ayeno or
tri cyckidc-cean)af, at Rekloand!, i alkkiyl 5@%%19%&%&&1 \ampcmatoi Bore
car bocl%ﬁ?o&& e%ms‘%r QSP&F]Q %H{ngl ogt GO%XIB sugsURl{edRN th 01¥e or more halogen

Sa ura
atoms or cyano C1 Ga]kyloxycarbonyl carboxyl, cyano, nitro, NR"*R",

polyhalomethyl, polyhalomethylthio, -S(=0),R°, -NH-S(=0),R", -C(=O)R’,
-NHC(=0)H, -C(=0)NHNH,, -NHC(=0)R’,-C(=NH)R® or a radical of formula



aromati c heterocycle, wherein each of said carbocyclic

or heterocyclic ring systens 35 may optionally be
wGauiwsniLer ed with one, two, three, four or fi VBCT/EP2004/050177

substituents each independently selected from hal o,

hydr oxy, nercapto, Cl.6alkyl, hydroxyd _6al kyl, WO

2004/ 074262 PCT/ EP2004/ 050177 -63 ani noCl 6a|ky|

nmono or di (Cl1_6al kyl ) am nodC ?I kyl, fornyl,

Cl. 6al kyl carbonyl ,” C3_7cycl oal kyl, Ci. 6a|ky|oxy,

Cl. 6al kyl oxycar bonyl Cl. 6al kyl thio, cyano, nitro,

pol yhal od _6al kyl , poI yhal ofC1 ‘ﬁal Kyl oxy,

am nocar bonyl , -CH( N-O R8y~R7a, -X3-R 7a or

R7'-Cl_4alkyl; 5 Rra is a m)nocycl ic, bicyclic or

tri cchhemensaplmAaméemendpalynsI*&quiloré‘éi wndt ed or aromatic

carbocycl e or gzlmﬁo(gys:érlm6 bi cycl | c or tr| cyclic

satu efns P: | 1 at e

het e?ia%yg?{ Zi\l:lléﬂgrﬁél % I\Séé\c, i? sal car bﬁOH v SO

h&t er ocy@l& CCrPhg C&RMN s, ~rkyadpesiahar Té“*ﬁpéanedlyl X3

subs&e s N8, WH-NHeRg=N4 VQ} -G(+H0)ee CHOBl-So FS(FQ¢

ﬁugski* {suenbEn 8ABNC, Andepende mg:w&mlnget =) IO RO NH-
ydr oxy, 8 y.

nydr 0% %(ﬂﬁiﬁ tci?%\r &k f@ %&R el E(il?i) Qb %@%%ys 1tétgﬁ1 with

fornyl, g_orgg@rR?}} étgllleBTé ﬁ@;p mde}@gdeyxg)g/aq e@‘rg halo hydroxy, cyano,

@. 6al kylﬂlbw -CCI0BERRY) -€X5Q)aC bk bog R7O?.nd61ahcldyllon toisaid list of

cyano, nubdifents, B} géhﬂ{aplg(d & ddbhs of said Cy.ealkyl may also be replaced
pol y hal ra-oQ6 221%151){ dBX s fo spN)?rn:lg?’ 814111( I'o% amzlgpﬁﬁ?s%y

R$ is ,_aryl or ar
and RlO Sélg%l ﬁ%en(ﬂéﬁ’fq 5 s&fugntﬁ%p Bﬂ@}qnde_tpdspl@%@ from

Cl. 6al kyliyt;iro@ﬂ, cfaad) RN’ B Xy C(=15- mR@&Ck-ﬂ)dars@MWR Caalkenyl
@%IH ?all\ll&)’slugs)&}{%rwb@%@ or Rl Ritifkients f@e(cﬁ e ; PR3y s@]}e(t:ted from halo,
- b e (0]

Cl - 6al kyfydmxyd ulbano may o’ F chﬁ %{QR C&lr@ él’ﬁ Qky?g‘j{iv(:: 55%?‘
be. substFRUE NPORE SOTGHORES eS8 i bRl Sé%ﬁd from halo,
i ndependerdioky cpedRRY, -CEOMRIRUr-650)-Clalleabi®/l oxy,

hydr %)@Gmﬁalﬂwmxm—nar@me&o) C&. 6§l=b5;,y Loxy Gakhamny. ,

polaggal o?;é{éﬂ‘mfeg{%” pékf 9@%!“&{}@?%;??4@( Sy . -S(=0O) r R6,

-NH-S(O,", R)- R85 - NHC(=O) H, - C(=0) NHNH2,
- NHC( =O) R6, - C{vitiNM). Réng RH-NHr, -IRN-a 0, R(30)- iy -3e0t,aken
]E oget her to f QiAka bBthy/AlFERLL-, ON—NI Ly@bgnis- rgdogal  of
or

o b B BT byl hiomt Gupasdal Calpron
(Zé 3) -wpp wiproyialg-@fipl polyhalplalpiepy. GEONR R
12- CH2 GHZalk}(lmky@)bonyl Chi:lIQH=BbhyCIZmy) eNFSJR™ or R
=CH- @y @éﬁ% ffnﬂ‘]}/ﬁt B3Ry1Rrbok I8, &XANQ; galkedoxycarbonyl; C)salkyl
glr kyl 2.1% (t)ﬂ%d Wlthqlrmgﬁlcl %élkglx o gon%' ?h%ﬁk (% g{rﬁgl? oI>IR13R14
Cl 4a| i%y«slalés,‘kyar Oéx}%(o wﬂﬁfi%@@ma Ylearggnylopbsijted with:  R17
38 hyd€ogiyiograrshyidal kyl ; R13 and R14 each

i ndeﬂ{é[@dl?rleilldy){NaPR”l’cbyﬁﬂ)@@leﬂ,4alkk&1I Cl - 6al kyl opti onal | y
subs

opt i g%lglallvngcy%lg:?l? %yc 5 &4 199 \My%hﬁ sg{]urateg parkt1 Olp)y safura% or aroma%c

carbocycle or a monocychc bicyclic or tr1cycl1c saturated partially saturated or

aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring systems
35 may optionally be substituted with one, two, three, four or five substituents each

independently selected from halo, hydroxy, mercapto, C.salkyl, hydroxyC,.calkyl,



35 am nocar bonyl, C2.6al kynyl optionally substituted

Wi th cyano or am nocarbonyl; R15 is C 1 6alkyl
wo@piotonabl y substituted with cyano or - C(=0) - NRIBRE20D4/050177

R16 is R7 or C 1.6alkyl optionally substituted with

cyano or -C(=O)-NR 13R 4; WO 2004/074262

PCT/ EP2004/ 050177 -64 R17, if present, each

i ndependently is cyano, halo, cydroxy, -C(=0 -NRL3R14,

Cl_6al kyl optionally substltu ed wth one or nore

Subst i 4n#@Nt, SikyD dRREHURDE ity IReIRCt @lkyl oyl G yalicarbonyl,
- O) %ﬁ& Qi g)ﬂﬂ QBl 6a%40§9ésa%%ﬁw IC 0 aclylxry) nitro,

substl .
i ndepeR%Y ﬂ?‘F‘;ﬁa lfﬁarnﬁllﬁxlf)f’ﬁwocar@(‘ RIS % Ryp XoR'
hal o; @K“efélmdkmw 5 optionally substitut ed with one or

npr ers Lgkasﬁdnbdyam Sicyichck® pespel Rnbihivites Satialyedufamt acyan,

alcg OO) car Rfyélcg?% glg§oclj'](§lﬁ odlcyag:,q)‘r bg@%@‘imﬁ’&é {;gn%ly sgurg@@gl e

bond Vﬁli(gpaélﬁ etme;/c ,Swl‘tq:pé}pacl*{pf sal@carb&ﬁw ic RF §)C Ngmg;@ystems
=N- 0- Ri%y, optxlar@l-lﬂ?e subs@hied witClehe fwoOphrgdRloBRE five subsTitkefRs eachr
=CH RL%depMSrﬁ@Isaea@Iﬂ%rﬂmw BiRtdxMedrdaio® B S drbiytedicyl,

th
\#))/ dr mo ijllﬂ%gﬁg)é%l or dﬂ%f 6911’ky1%n1t11{0 é\ aﬂ(%lggél)ﬁ% a%lg&tal%onyl
el 0) CsRRCIPS Rl @Wlmmgwﬂa Oxyczrhogylé vﬂﬂfyﬂﬂnm CYW?e‘?”é‘? n,
Y T epretente: i rmoyenoC Bidtaxy C(HRINR “REL-GHENYO-RY);
C3 7R§/ﬁhﬁ&é§éylcl4MJ 68l ety yalkyl;C1- 6al kyl oxycar bonyl ,
b th 15
R L A e e
NH- S(C_-l@lﬁgcar ORYIL Yy carbopyl) R CH’(—NR
aI kanegrfi, yvh@relﬁe}chléﬂﬁg @prem@(tu:@)i Rgﬁalk-yl\gﬂ@(ps @)ay-lpptlonally and each
- (=0 1NT'|NHQQ;11 be Mokelm6d) R, one S(tw@butMitnenB&ach-ifdepdNtiinBselected

a yl fo onﬁ a)f%fo(;(g,ltd( eﬁlglllox%gg/%g{l@ hﬁyﬁ&%%&rhc&g ?vam@dg)@ca%%yl

subst .%ya%amw R BnePO&ihalﬁfofﬂév wa&yw%mww Polghagemegigitia |
guibst i SH®R WNFRSEPRRY -QFOM’ 1 INHACC QD) REC-OAVHNA, s
Phenyl NMcPbRIYE=RUESt R it ed Wi th one, two, three, ;
our i e
Nﬁa;yzp%tficteﬁ {oﬁ%ﬁ]& B fgl%‘? Q%{Al%’g? pﬁ{éﬁje%ﬂtaé A gﬁ!ﬁ)l‘ﬁl?lﬁl

from hal

hydr oxyCI " 6at G CHaEH: CPéal kyI NR1&RY4,

Cl. 6al kyl car K8hyIH,-@CEB-Grey@oal kyld- 2)C1. 6al kyl oxy,
¢4. 6al kyl oxygar,bany-cr,-Eh,-6al kyl {hsp, cyano, nitro,

pol yhal oCl 6aélfi< é}Ego%y&ql od 6al(i<¥|_}leoxy

-C(=0)-NRI 3R1 X3- R7 t is a nonocyclic,
bicyclic or tGHGENR -SHrGHat ed, bk tially saturated
or aromatic -Giet@ilyCHe, wher ei fd-@ach of said
car bocycl iC Q@HJ@I:@IHO@HJ?@HC ri ng(day)stems may
QBt Rﬂ & le ﬁ%?fﬂ%g’%rbot %Jltg Halkyloxxd/cagb g}d bwa ﬁﬂ‘flgebr 9;?1

I

h aI o Wawéix yubstifgeE Wish G- 4all@io>~3aqym NRh@d Pbﬁr@ Kyl
30 aﬁi’rna)l@mo@ai deyliyalkgipno or

g: ( gi{f%ﬁcl! KY |e3dﬂ nﬂd@ﬁégjenﬁﬁlngwdrogfﬂo @RV Cysalkyl optlonally substituted with
a ca

Cl. 6al r|1 (g{ agnno%arbon)(l %TIC%% qg? ?nta%{ Subsg%utcgl Wl%f] cy}anto)él‘
Bél y ha@@@!@%@ﬂﬂk;ﬂz salkyoy] ymnﬁmutsﬁml@g/ IW619< y‘/am @@m@pcwnyl
13R1'R'5 is G IRNoProrA)y.suldtitnidd etihpaund -acenNk'id; t o ¢l ai m

1 mgégﬁlg oZC', §dll optlooiﬁllﬁsubﬁuﬁ&irmﬁl%g%o%?@ng RReRe claim



4. A conmpound according to any of clains 1 to 3
wherein -b'-b2-b3- represents a bivalent radical of
w0 oooate6IND 2004/ 074262 PCT/ EP2004/ 050177 - 65PCT/EP2004/050177
-OCH2-CH2- (b-1); -OCHCH (b-2); -S-.CH2-CH2-
(b-3); -S-CH=CH (b-4). 5 5. A conpound according to
any of clains | to 4 wherein one or nore of the
following limtations (a) - -(SX) apply. (a)
-a' =a2-a3=a4- represents a bivalent radical of formula
- CH=R- iEhedeht; cac@imdgpendbity(iPdyatd, hdo, (Bydrdx.y, Z(=G)-NREEY, 0nali§1

OCl éalo tl?nalH{' %}b thesd t}h%xgr &%ﬁ% S%f t‘?rgg}%/s mcie ndentl F?)electefl from
Cl1- 6al %9410@ AR, RCoT el ngqa%ﬁ% s i eﬁémom
| ndepesubiginthty mldgoem;cdiimlﬂtemmcya@l @aow 6t0r hﬂiraKle aplkynyl
sgbst i §gabedy Wibkthutey RIPorR lor m@x% sWsﬁttien’csG{lc‘tEQn%»tly selected from

C3_7cygl, rcl)oal %)r Nf{'zﬁﬁ al ﬁ‘?on Xndt ORLE gcﬁé%lle &‘SMQ é% (ﬁ)g%' %tﬁaghed to the

with o

opt i on‘&FPyb SHps Py Eiti‘é@ e\HP?%WI%?F?QY Br ﬁ‘?g‘fne =haPoglh Naq‘ orr’ss\I
or cyaRp=NCEREaNPHRX5CHy; bOHYIGOXEMER Bk y+GH-8) anoCH-R;

ni t( ro, wﬁé%nDQc rb@ﬁ&llﬂ;ﬁ&l slﬁ%hﬁlﬂzm\ﬂﬁ cyano, hydroxy, halo, nitro;

13 14 9p 10,
pgl y#ateprese t P}%%f%en C, Biﬁ%‘yﬁ% nggh N??l-k;%l( -C(S) C’))’ %E% R*, or -NR'R";
" C(=O) R6 O H, -C(=0) NHNH2, 20

NI—|C?"‘°(§|¥6”\]C(V R6 or a radical of fornula 1 A (c)
AZ- AY refresees Iy degeh hyAlroxynickésp € ndlylt Cyrcvickallyl, @hhliohox@RE ;

and A@, 6h1§y1WcarQ)n§IIScéﬂfon%R§/ano( hidro XIR HR8*, blﬁ%ﬁralometﬂ’)ﬂ NH-,

s %o1y%§1§metg§1?\>§l y % 4@14&%%-5@ s )R" RH-SO,R,

- X2- C1: M%rﬁ%@?eﬂﬁ“wedlyarco R e WC&Q)H CHORN
NR -, NHGEQIR', -R8-0)sNHnRr @@éfﬂ)Rﬁarym orCl_6al k 1,
NR13R1é7 satk&eyt @tlblﬁjlyoﬁ Ribdritntee with) onBos morXﬁalRatoms Cl_6al kyl

substi ¢ “‘al%?qu‘{')ptno?aﬂg Eubgﬁmt?&’\%fﬁ] i %?ﬁqlnle :]_@Qgt‘gmg ach

|ndepen en

2(=0)¢ Nﬁéﬁf@“‘@@d §ih ReERg P V§Ub§t(| @3’( 'ed with one or
nmor e a30is phepsitdr phespitssbsemtsh viith desptrpdtaree] fpuroe frescuestitubitoerch
hal o, Yoty sel@(ted@)mm%r&p méﬁptoodll SRy GRbidyiy. La]kyl C,.

substi t g&%w\ﬁhde e fd%l id ugnts, €2 ah(

i ndepe g( '6 %a tfngo%r:’ﬁy% ﬁ}t '6 ﬁoy BN o

or ; F@nwwgo PolyRplo Gyl 10%%‘9105 %WRE

128 haI B, orhﬁdRoxy, Cl. 6al kyl , C7_6a| kenyl , C2. 6a| kynyl ,

C1_6adekiy h @%Nocy @Y, aM9elichdk fric@lic saturated, partially saturated or aromatic
heterocycle, wherein each of said carbocyclic or heterocyclic ring systems may
optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C,¢alkyl, hydroxyCi.salkyl,

30 aminoC .salkyl, mono or di(C.calkyl)aminoC,.galkyl, formyl, Calkylcarbonyl,

Cs.qeycloalkyl, Cyealkyloxy, C.¢alkyloxycarbonyl, C,.galkylthio, cyano, nitro,
polyhaloC,.galkyl, polyhaloC,.salkyloxy, -C(=0)-NRPR", -CH(=N-O-R®).

2. A compound according to claim 1 wherein Z is N.
35

3. A compound according to claim 1 wherein Z is C-Y.

4. A compound according to any of claims 1 to 3 wherein -b'-b%-b’- represents a
bivalent radical of formula



35 pol yhal od . 6al kyl , pol yhal od _6al kyl oxy, -C(=0) -NR
13R14, C 6al kyl oxycarbonyl, Cl1_6al kyl carbonyl

wo eoapr4262 NR 13R14 or R7; WD 2004/ 074262 PCT/EP2004/050177
PCT/ EP2004/ 050177 -66 (k) R5 is hydrogen; fornyl;
Cl. 6al kyl carbonyl; Cl-6al kyl or Cl1_6al kyl oxycar bonyl ;
(1) R6 is Ci1,alkyl, NRL3R 4 or polyhal oCl1 4al kyl; (m
R7 is a nmonocyclic or bicycligs partially saturated or
aromati c carbocycle or a nonocyclic or bicyclic,
parti al I.y) caf-OHAat ed or ar@eBiic heterocycle, wherein

each of _p-gakg. carbocycl tﬂ: or heterocyclic ring
systerrs cﬁgonally besbstltuted with one, two or
three su #d&nt s each i A pendently sel ected from

hal o, hydeH(’;EH mer capt o, (€hH1. 6al kyl, hydroxyC
1.56al kyl, am noC 1. 6al kyl, C 1.6al kyI carbonyl, C
1. 6abkky k@xpound dedoriag touhpofyctadision v whei€ih.oa@briydré b the following
cyang@, .. } al oCl. 6al kyl, pol yhal od _6al kyl oxy
or a?nmgggg{%%n@?%ﬁi%b (n) R8 is hydrogen, C_4alkyl or
aryl G -dad’ladHal- réppserRO dnattnRAdcabaldrmivkidependent |y are
hydr ogencpCEnbalkot. Cl. 6@l fyl oxy; C |
Z%I ca(mdg or C1. 6al kyl'oxycarbonyl; (p) R13 and
e endently are hydrogen or Cl. 6al kyl ; (q)
R15 (@ mds - betl2kyl optionally substituted with cyano or
- C( =@)R\R Hi3iedeh; foiiy1;(( Jalkpledrborg; Cyaligl; Chalkgoxybartmglxy,
-C(=0 CNRg( Bérélon G 6@@15&}:&&9};“ onal 'y substituted with
cyan ) 1 Re?ll'g’eRéy gyd ha ((J\'2 E&}I ken b’ LI%HWI'EL¥ o or
subsiPE &WRHE i 6?(}"- SRl MRy A
It i onaith yCSOBSt Garerciealioni Gnlkepd apticaplly.sapstitojed Nt fmmore
and, whadgen poss bixlyeno, Bsalkplyl @lisallpaibstiiiahiechnt or thérehalogen

} b ?Zatgr%s omhlﬁ)t ¥, GQﬂ(yl@xygé?%lllecar%%dcgmeﬁ@p)émﬁo i's then

2 0 _Efﬁnee&lgcalﬁ% qi(cl\';aﬁiép&]?}o pol;%lél oaglt_hgig)lyh\?\}ﬁmet e¥l hlo,
=CH2 neS=Qpk d\%ﬁh@)»@e -CEOR' INHIE G i-E ROy HENE

repdr ox WHOEOR® -A=INH)R® dr8 yadalrof pr@sient s hydr ogen, C

1 6al kyl or -NROR1O; (t) Yr resents hydr ogen,

hydr oxy, hal o, Cl.6al kyl, E§/ Ikwboxy, cyano, nitro,

NR 3R14, polyhalonethylox H—SCE

_NH- SO2- ( Cl4al kanedi yl ) - CON(?és)z or v is 25

Cl - 6al Kydreis U8 A, tﬂd&@fo}demytlmcmelocwr atdi th -C(=O) R8; (u)
aryl is phenyIA>[ % Spdstituted with one, two or
three substlgueﬁ s_gac |nd endentl sel ected from

hal o0 Ry r 5%y: MERERplY- (2 Garidyi C iy SOl Ry 1=0)-
@b. 6al kyNRI3RED)-, CI‘CB)dﬂRéifl, éfammﬂyihedly(:br 6@l igdnediyl-Xo-;

Cl. 6abhkylioxyearbonyl , Cl. 6a|ky|th|o cyano nitro,

pol yhal | k ol 6 Mold - sNR 7.
13R121% Iﬁgiggl% %Ld&? e K{p‘a‘k’f%t e| S a rmnéc c?ﬂc( o?i R

bi cycl i ¢& pK¥lspbstifulpd wifh peY mgregHbsHEHERAFin erepB yepeed
wher ei n fremcfngR’ said-QaBEyEidlsengtsubgitiedodions @ mirmg
SHSt ens  aBytinRRk RN fﬂldkﬁén&ﬁtlﬁdéfé&fad &t 84, anB Br -000)-NIVR ' or

(I'::ral E)h r ﬁ;\%? g bé tsalf( l“lllelnsubc'stl u?eg w&h o%eo? ?n%% srd%]stlglef?t? Jea ng%e fmc[eﬁtw

ani noCl1 @?P‘If% f‘omd'ﬂlo 6%4‘195[?6:9 B\Hﬁﬁh or kg 6a| kyI oxy,
Cl_64i) Ky tsexméarmm-,,-N@i;an dy$-t hi o, cyano, nitro,
poly Qﬁlf{@ghal@,‘ﬂylﬁ%;(y, C%élk?l?tysﬁﬁén?@fﬁlﬂwﬂ,’ ERANyloxy, cyano, nitro,
35 polyhaloC,.galkyl, polyhaloC, ¢alkyloxy, -C(=O)-NR'3R”, Cialkyloxycarbonyl,
C,alkylcarbonyl, formyl, NRPR™ or R’



6. A conpound according to claim5 wherein all of the

limtations (a) -(v) apply. WO 2004/074262
weOABP26D4/ 050177 -67 7. A conpound in accorBErER2004/050177

with any of clains 1 to 4 wherein one or nore of the

following limtations (a') - (v') apply : (a")

-a' =a2-a3=a4- represents a bivalent radical of fornula

-CH=CHCH=CH (a-1); 5 (b')nig. | or 2; (c') inis 1

or 2; (d') R is hydrogen; Cl _6alkyl; (e') each R2

i nde piemd eytytipgdnSfoltytraaxajkylch@bry]; CClalk@ladr Ky balkglokycabadyl; y

substabkﬂfs@d wgthRéuaagpommow hikyl; (=0 R6, C2. 6al kenyl

Su tute ano

opti 1

0 St | gﬂg}% %//a @%& i¢ Elrtbéca'cl\lﬁﬂ Qaﬁnaﬁi (s:laﬁuaéted%zr aromal( é/ ca}/bocycg ora
C1_6al kphasxgficar biorljd, parialy besvgied orayemmée haigreayele, whaivinrsach of
mgno( Cémcﬁ@lrﬂéy}lc)l@d?ﬂhﬁl@r,ocﬂlu( @&_ﬁsﬂnﬂ@ﬂla}y@ﬁmmﬁ@lly beS(b5RRFith one,

: “HHC(S(—F Rf%le g Rn 111?1 mg)suecte Jﬁ_{ﬁi mercapto,
AZ-A 1 FPX% o “ﬁﬁ@ﬁbﬁg‘gﬁ?ﬁ >9°afb§n ﬁ
and nocmkeloxmahowh\ﬁl cAlkylthiag cyqno, niN®, }?OQ'hNPEle@ikyLS or
(2)) 4X11l;$ﬁlawa5mlkyb% Nﬂmocaﬂﬁn}m' o OE)) - ( C(O) O) NR13
t% X
: %bl %g?' k@%engcchg?aryclcf ?jﬂf )
is NE® eagh 1 %We)‘ Bl qrsh Vé?“o eﬁ lh€u AR gl kyI
NRlSRl@; 6all<@@ar@1leR£3Rl<4loxy4:@(m®} R15, -X3-R7;
Cl - 6aqh)k anaRWsaatﬂlﬂdeg&dwtlp Bre(hp(ﬁogéh of @QalﬁﬂbSt i tuents

eac h 14,

nlér e <r> R g e r@ nfa erﬁ'ffg}% %qﬂ@laaﬂlé EP%F‘F%?H with
hal 0, eyaneCEO)-NB(*RG)or NRORA @lkemﬂ optopal§alitsyitutetl with cyano or
subst i tateaNriPRH; (Dﬂﬂky@x&l opidnelySsubGtukdd hetA tean6 BEIT(=0)-NR R,

i ndepe@lﬁ?ﬁb&%pd%ﬁ ﬂaﬁ%ofbk&?c&alt@% e P Lm ty by a double
O 7 g 7
el o) BRPORGEY %ﬁﬁ st i LR e,
Q0. 6al WH(S(?O) -URERY, =Gl RY,or =CHE > @herNRTGR1 thay optionally be
C% Rgal ks @iy e ritbeaNd, hyo(cz;kyaalokmir@grlbﬁnlyl 35 ozqyl) RéN'R
r i6a ' S
c1 43 {egre E)z*dm eﬁ%‘%' 6aﬂ<g%} NRR y :

or bi ‘e I?YES nt 28k ?) %’ét ]E?}Oa%gglkglrpglé?l y?gygnooc}/lgr:r!) INCRISR”,
car bocydymbmgthyleon dﬂﬂf@pt -8, dﬁH{SD@%mlbane%dH?@ﬁJ(Ryz, orY is
sat ur atteAIr subiaRRtie b e aigy-cl-apr® speci fical | y

ment I(g);}lg)ﬁ is C;ﬂ lfyhbrﬁjhgi ?ﬁl‘b;tllt e%t\%f?l%ne \M}c?(gr%rge s%@s‘%lﬂle&g ea%l‘ffu d

carbo [ OC |c rin

e R L8 R A T ot il
subst i CuekyBRERENC inkidmentd it lafkyiel.do said/dy@rpotyd|Cogalkylthio,
hy dr oX ¥yan8BikteapdhaloClafal goyhaloC,alkyloxy, -C(=0)-NRR™, R7 or -X5-R’;
30  (v) Hetis a monocyclic or bicyclic, partially saturated or aromatic heterocycle, wherein
each of said carbocyclic or heterocyclic ring systems may optionally be substituted
with one, two or three substituents each independently selected from halo, hydroxy,
mercapto, Calkyl, hydroxyCi.salkyl, aminoC,_galkyl, C,alkylcarbonyl, C;.salkyloxy,
C.salkyloxycarbonyl, C;.¢alkylthio, cyano, nitro, polyhaloC,.salkyl,
35 polyhaloC,_¢alkyloxy.

6. A compound according to claim 5 wherein all of the limitations (a) -(v) apply.



hydr oxyd _6al kyl , am noCl_6al kyl, CI1. 6al kyl car bonyl ,
Cl1_6al kyl oxy, WD 2004/ 074262 PCT/ EP2004/ 050177 - 68
W@008ar4eyt oxycar bonyl , C1.6al kyl thi o, cyano, nPCT/BP2004/050177
pol yhal od . 6al kyl , poI yhal oC 1. 6al kyl oxy or
am nocar bonyl; (n') R8 is hydrogen or Cl4al kyl; (0')
RO and R10 each i ndependently are hydrogen or
Cl.6alkyl; 5 (p') RL13 and Rl4,each independently are
hydrogen or Cl.6alkyl; (q') R15 is C 1_6al kyl
0 pt i anakdnyposithis hiicbtdtred with by ofyRimsdrio 4 Ghereh odRdr Iidke of the
(r ) a . droxy, -C(=0 -NRI3R 4,
gfmky%n ﬁmn%{%%a(’flﬁ agﬂ%/l tuted with cyano,
(=@ }Maﬁﬁ%lerppréﬁntsablkaw kadiogtof fonabld y substi t ut ed

vv| t h cyape=ef.caldieO - NRLRb4; C2_6al kynyl optionally
8( =0 -NR 13R14; 10 and,

ébi)ut zd ¥\nth cyano or -
’e, R17 may al so be attached to the
-b K2 B3-14¢8i ety by a double bond whereby R17 is
t hen (&PR' isNHrogal)lCREfyl; =N- R7, =N-0- R15, =N-0-R7, =CH2,

‘CI;' %t eIQ%lh Igﬁﬂ&ggnﬂenﬂy E%rggy, he% Gk R;p%cnal’f@%ﬁftd?ed‘vgﬂ%yam

th
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r@pr eselmogallbiwiqs@gféﬁWlﬂhgydmﬁlyealkﬁlamarb@wl G%YPQWII: ¢yano, mtro
Cl. 6al klyllnqmono(cyalkm)ammd; ai(G . MB13RhE,, -S(=0),R®, -NH-S(=0),R°’,

pol yhal —(RE (s

O R e S S D R T
or phe %ubstltuted wi th_one, two or three
substituents each i ndepen ly gglected from hal o,
hydr oxy, Cl1_6al kyl, hydroxy 4éalkyl Cl. 6al kyl -
carbonyl, Cl1. 6al kyl oxy, Cl. 6a kyloxycarbonyl

Cl"}: 6al &Mér&n bdeh AC iﬁéﬂ)@nde&lytlg ﬁ CI@ Qr c1@€ m@)no Wﬁzﬂﬁwo (AYaré N;
Het |sarmnocé§g{§I 6CIC partially saturated
e

or aromatic he spe(:| fically nentioned in
Chi 5 (i IR acNBNTwhENei-RoeGemof -skrine Gyl | o
ri ng SY-SRENS(=0Ry - CfoD)'—I@]Rl'é-l FXp-(h galisindatyti dr u€ pdlkaidiyl-3one,
two @k geﬁRSLL@st ituents each independently selected

from o dro 6 |5 !5 7,
o e, TGk S o b o, o
Cl. 6al kyqllgg}(yjépﬁ;ptutemltl@we wbstltuents each mdependently selected
Cl. 6al | cydnoxppea RHoNYI=0)MRBA] Ryshlkdniysubstianed mdth o dr e
pol yhal O&Snﬁéhtkyéch uﬁsﬂeydaadlﬁ%uéﬁﬁ&yhgwyan§ or -e(@fm@ﬂmdor
accor di n 119 Lu mtu%d t%o e esuﬁs it I} a f mﬁe € d ntg elected
(a') - (P HppIyge g ox SRR By AR RS

@ cl ai rr%onlh%l%cipﬂvvh@("é%)ﬁpoﬁe» or nore of the follow ng

i m @bLanaNar0-r (v'): (a") -a' =a2-a3=a4- represents

a bi Y]%llgnsthafoa@dﬁﬁ (Qaallfypbﬂ}él W ox& %yalﬂ));nm?tﬁ
b 13p 14,
DA e it D
subst(ﬂ& ielydigge Coyedivib, C2. 6al kenyl opt i onal |y
S0bst(tRftie@ slkt;h cyano, C2.6al kynyl optionally

su bSt(1lnt) Y @qn)y\@f{tlté sﬁéﬁ%%onocyclic or bicyclic, partially saturated or aromatic
carbocycles or monocyclic or bicyclic, partially saturated or aromatic heterocycles

specifically mentioned in this specification, wherein each of said carbocyclic or
heterocyclic ring systems may optionally be substituted with one, two or three

35 substituents each independently selected from halo, hydroxy, mercapto, C;salkyl,
hydroxyCi.salkyl, aminoC,alkyl, C.alkylcarbonyl, C,¢alkyloxy,
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Cl. 6al kyl oxycar bonyl, carboxyl, cyano, am no,
worwe@ksbHal kyl ) am no, di (C 1. 6al kyl)am no; (BCH/EP004/650177

NR5-, -0-, -NR13-C(=0O-, -C(=0)-NR13-; (h") R3is

hydrogen, halo, C,_6al kyl, NR13R14, -C(=0) -NR 3R14,

-C(=0-R5; C, _6alkyl 5 substituted with cyano;

C2. 6al kenyl substituted with ggano; or C2.6al kynyl

substituted with cyano; (j") R4 is halo, hydroxy,

Cl_6al Kyshlkyl G cdblainkle@iyshiky b, Gahds yiny) polyﬁalo@@hlk)yl oxy,
cyano, pﬂlaﬁlhe,salglgmhm%%w, -NR13R14; (k") RS is

hydr@gﬁ]@ kéﬁ)(rﬁ) R7 is any of the specific
nono J ¢ ‘or "bi ¢ é1‘| partially saturated or

ar orré&)% ang Ry’ Béﬁé‘y@eﬁ@d@ﬂy pro Akigeen piCiarlli cycl i c,

part (l:a] RY arglaRt 'Usaali @deperidedly@pBtytiogdnek € arye! es
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hy dr OX\C(=OENR 3Pt 6a@£§mﬁabﬂmhuy shbstituyed @k yﬁn& oBa(HOIINR PR,
api nOQ‘m@ ml‘ LsnbleCR37 am{ L&ﬂa@%ﬁ}’d the q‘}i 26@ 1%31!%? )69/ a4 double

Cl 6al k Oﬁ% riﬁyqpnyh 1 g c& g,s

pol yhalf ar b5 gat Ky’ }51 N-OR =CH,,

am nocErBELFP):NK rR3 B~ Rs Ohy%hl-dig ewhaygin SIHAmdyloptignally(te" )

RO andsuRifutairwthityghopgen; 20 (p") R13 and R14 are

hydr gg)@,epl(egm)sh ch$r &1 al@ﬁ'o#i\lﬁ}@pt ionally substituted

t 13 |4

&8 GBIt BTy SUBYE Pt et Ly Roano. o, NRVR

- O =0) PRRAIGRI Y T2 NEa$ ey NFE BOi-GhaalHayediylH-NeR e d
W L h (wCyaay g@ enyd g}(pha)y-} &\L‘Rﬂt&%av;ﬂ;p da’. tﬁ@;rg]%’f}éybubﬁﬁteht@ Bahl y
su St'l‘h&’ép ewrgs eI Ao hytrox y Q C,G yl, C; ﬁlglg
25 possi bl 0 bé Ay
o By S i R
%NR15-C(—€N RSN 0-R15, N-0-R7, =CH2, =CH C(=O)-
NR 3R Het isaGidnbclicadt biefdtle, @aﬁlally/ﬂaﬁhfaﬁdr&n m@lﬁalcm&)ﬁocycle :
optio leJﬁYcaﬁBeméM%E s %m%aﬁlgn ‘Ega dhgerocychc ring

represents H g P x re resent
A e R %951%85?'9}3
cyano, In(gRIRENLly seleqtqdf@glglapghydroxy, mercapto, C, salkyl, hydroxyC,¢alkyl,
2NH- SO2nifdClsafkal, Kasakgicarbony G0k MRy 2T | s4iky1dxyriivhyl] G, alkylthio,
phenyl cyRio, ﬂﬁ@ %iyha’%&?%&ll&y‘i lﬂBl?lQilo\@l Gaﬁgﬁfg)g two or three

subst i t uents each independently cted from hal o,

hydr C kyl ox 1 _6al kylth
cyang Ayéo“lplg%n ag%jw("%%t %ﬁ@a} %reép %frb‘ﬁ e “Ftbmv’%{a)b?cWPIP' c,
partially saturated or aronatic heterocycle,

sPect 4 eappydeserdingrieanyi 9 cleiisd tehediereincoae pionore ofithe fellqwing
eachlioitatiai(a) heter ocyclic ring systems nay optionally
be substituted with one, two or three substituents

each(a») -a'=a’-a*=a'- represents a bivalent radical of formula
-CH=CH-CH=CH- (a-1);
35 (®)nisl;
() misl;
(d”) R' is hydrogen; methyl;
(e”) R? is halo, C.¢alky! optionally substituted with cyano, Ca.galkenyl optionally
substituted with cyano, Cy.salkyny! optionally substituted with cyano,



i ndependently sel ected from hal o, hydroxy, nercapto,
Cl_6al kyl, hydroxyd _6al kyl, WD 2004/ 074262

wegerP26eD4/ 050177 -70 am noCl- 6al kyl , PCT/EP2004/050177
Cl1_6al kyl carbonyl, C, -6al kyl oxy, C _6al kyl oxycar bonyl ,
Cl_6al kylthio, cyano, nitro, polyhal oG _6al kyl,
pol yhal oG _6al kyl oxy. 10. A conpound according to
claim9 wherein all of the lingetations (a") - (v")
apply. 5 11. A conpound of formula (1) as clained in
cl ai ms CilsalkyldycdriomylUeeboag, @ameathiad, Medno@2salklsanind, a
conpoual@cgglk}fl)@rﬁlﬂyl a (I) as claimed in clains 1 - 10 in

t he Rp?ﬁ Jq of (i% fpr the treatnent or
prop ”aISOf’aﬁIf 1 se. 10 13. A15

phar ke & 15Pﬁcﬁ?ge@é‘ﬁ*ﬁd%udﬂk}éﬁ\ﬂ%éﬂ‘rprq?(sphwwb -SFOFR & 6-ialkel
afount ofubsiticadithupaho0f, salkeny Inubsatutel! Jvith Sya6b;air CR@ikiny1

cl ai ns lsubsn%ged“gﬂgq 48) pharmaceutically acceptabl e

carri.g g.la ound of
for mil )R4(‘? lial" Ey%{ﬂp o‘ﬂé;’%“ &ogﬁﬂ‘ﬁ?yﬁrs&f“& Qdﬁ Pty 0, nitro,
anot her “&ﬁ‘t@)rl‘éperlbvrmé Gonmpound as a conbi ned

pr epalt’aRf’@hydmg"en ¢, paldyt aneous, separate or sequenti al

L1§e 'XH” tﬂ‘l & ah}y Me%&tﬁc%on&ryggw ‘31@%@0 (Bfl Hg\éat#,lﬂfegg ér&ﬁa[t (¢

r oce ar. l. a CO oun
as cla %%O&Y eﬁ O%IH g‘fC?g %ghcipaff? Ealillﬁ?t%f]c"tré’fofnfgﬂhwc es
a) r ea@iﬁlﬁ@llmemlﬁ@eérnh@a|smcéﬁca§@n,fv@mumleach(oésaiq caghoggligor
pyri m bétdeydic ring byaring daylegtionzaly by Qibsti@eddyith dﬁﬂewe bithiche

gr oups s eirucAR gachde&ﬁ@em%eie%%@ﬁiorﬁ Hgh éé ?b 'Cnég(?lg
al

qgl ebshy(déox§‘§' 1] aﬁ‘llﬁRéa% ZoCr- Gr%i&yimaﬂ%% f \ %al

(R4)  bSriyIpprationkhy® Ry Ithcacypyo, hitro) pofkeloQold3) Rl
i) N agol{iRoT naidylckywheni@bdarbogagent (a-2) is of gener aI
f or nm”gisthg,dmgeﬁa&;] Akyd Q (a- 2) 25 and in particular

Vs ) R RO P 210 % S 8 R el kaned yi
B r&xeR e B eohpiesst of formula (a-3) having a R 7
substd™ REMC whity€ Bptiosallg Butetitated #@) cya@y: oup (represent ed
by S{pyght Wi, saci )ﬁ lw @bga@{ylrb aonggmggﬁa&d%mfc%ﬁul a
(1) having, “Casa QR Wb or -C(=0) NRR":

Cs.salkynyl optionally substituted with cyano or -C(=0)-NR"”R"; and, where

eny optlona y su st1tut

25 possible, R'7 may also be attached to the -b'-b%-b*- moiety by a double bond whereby
R' is then =0, =NH, =N-R"’, =N-R’, =N-O-R"®, =N-0-R’, =CH,, =CH-C(=0)-
NR"R™ , =CH-R’, or =CH-R'’; wherein =CH, may optionally be substituted with
cyano;

(s”) Q represents hydrogen or -NR°R™;

30 (t”) Y represents hydrogen, hydroxy, halo, C,alkyl, C,.salkyloxy, cyano, NR*R™,
-NH-S0,-R?, -NH-SO,-(C,4alkanediyl)}-CO-N(R®),;

(u”) aryl is pheny! or phenyl substituted with one, two or three substituents each
independently selected from halo, hydroxy, Ci.salkyl, Csalkyloxy, C,.salkylthio,
cyano, nitro;

35  (v”)Hetis a monocyclic or bicyclic, partially saturated or aromatic heterocycle,
specifically mentioned in this specification, wherein each of said heterocyclic ring
systems may optionally be substituted with one, two or three substituents each
independently selected from halo, hydroxy, mercapto, Cy.salkyl, hydroxyC;.alkyl,



-71 a R17 substituent which is a =N R18 substi tuent,
wherein =N- R 8 is =NH, =N-R15, N R7, N O R15,
WOEbB0D0R261 he | atter radicals as defined in cl aP@BFER2000050177

by reacting an internediate (a-3-1) with reagent

(a-7) (reagent (a-7) is of general fornmula NH3,

NH2- R15, NH2-R7, NH2-O R15, NH2-O R7 , in particular

Aryl - Cl-6alkyl-O-NH2) to 5 gepgrate a conpound of

formula (a-8). c) reacting a conpound of fornula

(Ril73 13mibef, gtityB ICheatky arbmpl Edﬁamflloiyocmulﬂ(ﬁoy@bérl\j\cﬁl@lyc_n;@lkylgio,
su ; uent erein =

R C@LA, hit6 Mot mb@nalkﬁ Iga Xm?ﬁ)é %ﬂaﬁmg;

or =CH R15 as
def i ti ,
(o LIEA el s%argﬁigjf? o0 SRS P e SR o (B anply

ttig-Horner 10 reaction, wherein X4 is a substituent
R17 tl Eaﬁ coggopng @f foymad) as slatned inqlags U1 B0 far we i reedicingnd
(exo doubl e bond), to prepare a conpound (a-5), which
may optlisenial Cblylpdmsd of feohuda(@) = claiged erciies b- Wanpe undufature of a

f or mul Aedi@mBitifor@he tR&thkntor gf?opl(yla%s brah ﬁgctfo@l&aseaa ~4a3:
113 C2(817)91h2 N-818 J a (R4) ~~\ ~%1 R3 (RZ)n

Xl

y ’\Qhas]‘n 9%& all kﬁrép(oéric% Jﬁ%ﬁﬁs[utgetg) ’6&% 1\%83m0u§% OY;‘;%O&P of
b\ R3 %0 peil (Depg oipimed imelaims 1 1y10gang Ab), ?rmgcea@aﬁ%acaep le gBryigy-
g (R4) /"\ LRl reduction Rg\ N30 ( )n" X NZ-Nj Y
1 Z ME3 @ Predust)coaristie (2)@ comhenne pifotnhn (Oxe clgimed m dlaimg hel0 and
a@nPo U snofhar AhtidjroviYcoipsithdaea edmbiel Biepp@Hh Fdr GiRiltindoubS
the ri &gargéglj s@ eﬁtﬁ?uﬂgﬂl@ g@ﬁrﬁér& 8} OE)F fl)lxe o'fpl?\/ @quont ype

of derivatisation nay one Ing iIn Opl cal

Ir:gg S Ofce§ %?Y?{{ﬁpgrl 3 5‘%0511%%%@ fafg%(ﬁ glglﬁlgé m_any of claims 1-10
tri azlilai%ted@ﬁ bvati ve of

20  a) reacting an intermediate of formula (a-1) with a pyrimidine or triazine derivative
(a-2), wherein the groups HX, and W, are selected such that a X linking moiety is.

formed:
R0 Do 2
R3 (R17 33.~(R In
XN (@-2) / a7 ey
AEEY )
HX1\ b —_— / \/\ /\/31
b3 (R
R4) X1 N\ N"“R1
C e Y
ZTN
Q (@-3)
Rl
W, N 1|\1 —d R,
and wherein reagent (a-2) is of general formula 7 \f N Q —
a—a"
Q (a-2)
25 and in particular W, is a leaving group and X is a heteroatom such as -NR’-,

-NH-NH-, -N=N-, -O-, -S-, -X,-C;alkanediyl-;

b) reacting a compound of formula (a-3) having a R'” substituent which is an oxo (=0)
group (represented by structure (a-3-1)) to obtain a compound of formula (I) having



formula (a-9) wherein the substituents have the

meani ngs specified in clains 1-10 and WL is a
waiotabize2 | eavi ng group, yielding an internedi BEABEP2004/050177

(a-10), wherein WL and 20 X1H are sel ected such that

the linker -X, - is forned and where necessary, the W

WO 2004/ 074262 PCT/ EP2004/ 050177 -72 group that does

not intervene in this reactiommy be replaced by a

| eavi ng group precursor such as a OH functionality

whi ch a RJAsubstiughtavhictingeN-at'”® tubeitueeawhdrem=NpR B (e H, eNiis?,

conver t-8drt anen REMTRORTHLO Ry ra804s RIBRARA i \Geih 1 168 reacting

roducts.(a-3) r this startin ial. (a-. 10

Peact | df PR bl o b el e g%erebflﬂrﬁfm%s,
(a- 11) NHe-Bin b aiilof-R y PE-OFR » daretticelpr Argl-€ Ralizy YQyNH,) to
(R17) q doidpete Bcofnp@ymd dRfdhulR(A38). 1 W1 NW a,' la HX1

T b\b2 +1C N+ al 3 R(% b (RAAMWHNRL ( )m(a-1)
Q (a-°b)reaging acompoyng of fpymulg (=31 Yo 9btaip gyompryry of forguly (1) paying
R3 (R2)aR" aBstitintwifchriy 2 <@ dubftRdentwhdin =KHRICHL | Z1IN
(a-3) =@H-OFEeNARRY 2CTORPOURTL-RF of RFRMIiRCI§il} 1 W09 §laPing

-b1-b2-h3- IS, - ) CH_ (Db-5. arting fr a
pdane el (G LI S aPh e )Rk ih o MG epny
t§ (a- rriions Whegein X inerslstituest Rithet gag beiinked fo thesingrviagrflouble
si m | arbogd @so drunbleibmugt), ta piopaes a win@owidridAl), whinidmbPdptiork0y be
are selgfrt&do sieRiethdpuindor folnftd (RG);M0i ety is fornmed
and product, (1 subsequently is coupled with
r eageft’ral d X4 has @@he sanme neaning as descri bed
above in theAprepar at L@ayl of (a-5) and (a-6) yielding
z(ﬁ VO 200/ 074262 ROTEPROOATED177 - 73
m}wK B QF\ R

& 2
I (R2) RN b 3 /asng )n
T e ) [
P a
(a-3-1) ZTN (R4)m/\/ N N/_\;1
1\“/ x
z N

X
R 17 2
b3 R 33:(R2)n " )q-1\1§) RS (Rz)n
\/ ay /“a b as,
| / \] [1 gz | \/j ay / ap
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wherein the oxo group in the compounds (a-3-1) may also be at other positions in
15 the ring having the R substituent(s), the same type of derivatisation may be done
resulting in topical isomers of (a-8), (a-5) and (a-6);

d) reacting a reagent of formula (a-1) with a pyrimidine- or triazine derivative of
formula (a-9) wherein the substituents have the meanings specified in claims 1-10
and W, is a suitable leaving group, yielding an intermediate (a-10), wherein W, and

20 X H are selected such that the linker -X- is formed and where necessary, the W,



O X4 a4 a3/ a2 (R17)9-1 R3 (R17)91 R3 (a-4) 4)m~\J
ZZ mW W (a-1 3) Q(a-2) (a-12) X4 (R17)g-1 R3
woBRDM74262t /,a2 | ,v\ /~ R 4)m XINYN-RL |1 |PEI/EP2004/050177
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e) preparing a compound of formula (I) wherein —b'-b?-b*- is —CH,-CH=CH- (b-5)
starting from an indane derivative of formula (a-12) that is converted to (a-13) using
a Wittig or Wittig-Horner reaction similarly as outlined above, whereinW, and HX,
10 are selected such that a X linking moiety is formed and product (a-13) subsequently
is coupled with reagent (a-2) and X, has the same meaning as described above in the
preparation of (a-5) and (a-6) yielding compound (a-14)
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f) preparing a compound of formula (I) wherein ~b'-b?-b’- is ~CH,-CH=CH- (b-5)
starting from an indane derivative of formula (a-16) as outlined in the following

scheme:
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wherein intermediate (a-15) is reacted with a suitable halogenating agent to generate
a compound of formula (a-16), wherein X is halo;

g) preparing a compound of formula (I) wherein Z is N (triazines) by a triazine forming

condensation reaction;

10 h) preparing a triazine derivative of formula (I) wherein radical Q is NR’R' by reacting
a triazine compound of formula (T) wherein Q is halo with an amine H-NR’R'®
following art-known procedures; and

i) converting a compound of formula (I) into each other according to
art-known transformation reactions.



