WO 2004/ 074261 PCT/ EP2004/ 050175 H V REPLI CATI ON
I NHI BI TI NG PYRI M DI NES AND TRI AZI NES The present

WO nygr426n i s concerned with pyrimdi ne deri vaPCT/@B2004/050175
having H 'V (Human 5 | nmunodefi ci ency Virus)
replication inhibiting properties. The invention
further relates to nethods for their preparation and
phar maceuti cal conpositions conprising them The
i nvent iFgH BPEECAEPYt BEIEETINre PUSH IO ES PP dEFr 4/ EFves
for the manufacture of a nedicanment for the
prevention or the treatnent of H V infection: 10 The
present invention is aimed at providing particul ar

novelr series of derjvatives having H YV

ol TESETgT TyPpE P e g P RS eogseo b1 o §% Gl
WD 0inmspdadicigicy Miyseeptieatipminhibigageronettias. 8te invention further relates
anm neyyetiods i heis praphtihRIPhEDEL6 ANGEMBRiticBS3dbmpHsing them.

di sc &%ﬁveﬁmnrb%g rrélﬁé'tg'ﬁé ugé%\f ha?cgdemay vésq'“ thle r?& |u%nture ofa

i nhi bi ﬁs gl oun The

i nvefifs %?H%Eﬁ%rftger pr?‘iﬁﬁtfﬁntoﬁ ° BraBE gt g\%ro d’&fﬁ?ﬁlﬁﬂrnds in
structure, pharnacol ogi cal activity and/or

BRar FeecRsTse inerTtiop itaiskr yit providikgpartigelamoted sanies efpatmidine

c onpoatinaeOfavinp &8IV I‘Epmtldnmﬂomﬂihs (W"d) y9/80050 fRO@0AaRsA ahd

t er mycof 1/2;5'7'@ cﬁsoﬁ?eoéhélh beMmEté?i %‘hﬁldmésnlﬁd Wéd/ﬁ)ggé A8 EP-
of H 7l tceng%(, IP{I] \Q“E)

Chet P bR R Fap i, i e B TEETROn of
mutant strains, in particular strains which have

Becofke compouads fitherpveptipn diffen o fhaiprigr agvampapisdn gy,
( so- platmhagdoglcaligetioity andlot phachradgjogi@spsdnantit kds VeenStund thasde

Thus cdn@o@ﬂ?oﬁﬁdﬁﬁ@eﬁmont dd€ordy ﬁﬁﬁﬂ;rab'lynﬂ ehhd @ hefrQEMailify o iﬂlublt

Vi
KI o g%g gegllc 11709 ﬁg{?]ﬁw 110(}&:%%&'5% l&nus'\éll\(’ Ré}t als%by tilielr nnpl oved

phar ia.]:él&jé‘i?tuiﬂ&lat] 1 }%{t’c&t@ﬁpgﬁp‘@lt Slerinst ip gyt gtralrﬁ which have become
gliat ssisiant {0 caminagiatly availabitderse Gohd il dak bymuls-dmgrréststafudiiivn

t her @afs). wherein -a' =a -a3=a4- represents a bival ent

radi cal of formula -CH=CH CH=CH (a-1); -N=CH CH=CH

( a- 2i‘hus ?hoone M:Q_I'tgn\‘!.:pqg"e%(rﬂle%)og goncé\l: S L egg':ﬁd o% %Bmt)la

val ent
rad| cal of formula - CH2- CHI - CH2- R(b I)
X /._.
]\J/ U
X5 = a]="
10N

®RY

,,

25  aN-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a

stereochemically isomeric form thereof, wherein
e 3.4

-a'=a’-a’=a’- represents a bivalent radical of formuia
-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);

30 -N=CH-N=CH- (a-3);
~-N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

-b'-b*-b’- represents a bivalent radical of formula
-CH,—CH,-CH;-~ (b-1);

35 nis0,1,2,3 or4; and in case -a'=a*a’=a*- is (a-1), then n may also be 5;



35 nis 0, 1, 2, 3 or 4; and in case -a' =a2-a3=a4- is

(a- 1), then n may also be 5; WD 2004/ 074261
weEFanseP2604/ 050175 -2- mis 0, 1,2,3; q is O, Pdr/Br2084/050175

pis 1lor 2, R is hydrogen; aryl; fornyl; C

6al kyl carbonyl ; G _6al kyl; Cl . 6al kyI oxycar bonyl

Cl -6al kyl 5 substituted vvith fornyl,

Cl_6al kyl car bonyl , C1. 6al kyl oxycar bonyl ,

Cl. 6al kyl car bonyl oxy; Cl. 6al kyI"'oxyG _6al kyl car bony!|

subst;t ytle@I sgwi th C 1.6al kyl oxycar bonyl ; each R2

i nde Yy is hydroxy, halo, G _6al kyI optionally
subsBr‘strbuf%li ‘Wi th cyano or wth -C(=0) Rs,

C3_7eycl®al kyl , C2. 6al kenyl optionally substituted

Wi t thithydMSgemfyﬁ forchQ; Uaﬁblﬁgedﬂboﬁjilodlﬁalﬁll (Eyaﬂ@mxycarbonyl; Cisalkyl

e gg'e&mﬂtem%'rf&g@i gy(,a Pbdnl %%69@%{;@60” or e

car box€1 6381}(’88[;3’%"10’%1 ?ﬁfgkyl%ﬁi‘? 53/ rboﬁ’d FYPRLAY de‘fé‘%yl

pol yhat epistiesytartiond; - S(=0) pR6, - NH S(=0) pR6, - C(=0) R,

- NHCE s R Hindepex datly NHMEHE xy, -hM)'J@ z@yfﬁ)tloﬁly-NbBtﬁﬁedl{htlﬁcyano or

radi Ca\L\IlthfC(';" m(H Q: clJ> 11&?0 nyl 6{% na Agfbﬁit&ﬁﬁ%mqoda‘gr more
y

'{@ge p%ia qegglg at r cyanN Rﬂ(_yny suleftltuted € Or more halogen
C1- 4al ®emeatioydno, C: @Hokxycarbgny], ca@@w@)cmuo mtnol\m & =0) -
- C( =0) pdRAI3methyl $3lykaldmefalikansEoyRe, -NH-S(=0),R®, -C(=O)R®,

_OB: ’C’ __Fé(ﬁi:dé')@@&ﬂ':d l:O HZX%IHCﬁ—S %C(‘Nﬁlﬁ;gﬁi F\%dlceN: H’ormula
hydr ogen, hal o, Ci_6a| k 1 \R14 13 R 14 's vy ,
-C(=0)-NR , -C(=0)-R, -CH=N NHéﬂcé L0) - R16,
-C(=N-O-R8) - Cl. 4al kyl , R of AIX3- R7; or Cl.6al kyl

SI!SJbSt : \tvl(%'i ?Tam I\, 1f1de ?ngcaq%%/ 15[‘{% %St é uents each

i ndepende ’hydroxy cyano,

NRORLU, - 0) 7%@%30@%0) CI "6alkyl or R7, and in
addi i DANRD, &i-HHY, iFEN-0fO-, S, G uniategliyl, tAOge ri-Na(=0),-,
hydr ogennatansopf-cedi)NrS- Lx6al, kidhneamy oalcs Qall\kaﬁ‘edl’y@m aced

(ZZE ga ﬁﬁ_ag}#@ae%yl\l} té]u%ﬁa@lrg;ggybé 'i_tut EJISI \r/]vlgth one

P o ’é Dl el €L B K madRErk |y 6Bt A ST
hydr oxy, C(E@hﬁo, -CRNORR))- C,-4@$y:}0§ @N@Ri@pl C.galkyl substituted with

- C(=0) - Ghe 6ahdsyub@itue? fac%d@@hd%ﬁtﬂwgelectéﬂﬁbtﬁf hdl U h 6o dyBno,
one oOr 9 1S | n C
from hal O ﬁ \‘;I‘g% I\hyﬁ %a%%%%%n%?& Xm tlﬁ%jé Esq of
- (=0) - ¢ S%@Flff%ﬂwo(ﬁemﬁ? YEREBARY 412 Ah ey it geplaced
& th ondyel ﬁﬁwa@dwb@stfpwmsgww@hcu sAlkpeprER delky!joptionally
sel ect edubsti@rt Rah 6ne or My ErsOdEYtueBYRABDIndNERAEHO selected from

- C(=0) - NRARYPeyan AR e, C=BFRNRYR 10 Q6 (=BY-C alkyl or R7; C, galkenyl
substituted with one or more substituents each independently selected from halo,
hydroxy, cyano, NR’R"’, -C(=0)-NR’R", -C(=0)-C .¢alkyl or R7; C,.salkynyl

30 substituted with one or more substituents each independently selected from halo,
hydroxy, cyano, NR°R!?, -C(=0)-NR’R"’, -C(=0)-C,.salky! or R’;

X3 is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -8(=0),-, -X,-C;.4alkanediyl-,
-Ci4alkanediyl-X,,-, —C).4alkanediyl-X,-C | 4alkanediyl,
-C(=N-OR®)-C,.salkanediyl-;

35 with Xy, being -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),~; and

with Xy, being -NH-NH-, -N=N-, -C(=0)-~, -S-, -5(=0),~;



X3 is NRS-, -NH-NH, -N=N, -0-, -C(=0)- -S—, -S(=O P
, -X2-Cl-4al kanediyl-, -Cl_4al kanedl yl -

WO @b4daizkanedi yl - X26- C1_4al kanedi yl, -C(= N- O?81)C12EP2004/050175
1. 4al kanediyl-; 35 with X2, being -NH NH, -N=N-, -0-,
-C(=0-, -S-, -S(=OP ; and wth X2b bei ng -NH-NH-,
-NEN-, -C(=0)-, -5, -S(=Op ; WO 2004/074261
PCT/ EP2004/ 050175 -3 R4 is hal o, hydroxy, Cl-6alkyl,
c2 6al kenyl , C2. 6a|kyny| c3 ?Cycloalkyl

hal 0Cl-.6 |
pOI % ﬁkly lﬁxgl)l(%l oix%ﬁy 6&51( é Cz Cgﬁ% zf‘ ;3 7cycloa"f‘(yl(}ﬁ1 ga]lldcyloxy
Cl_6al kwam(%ram%yﬁ pe 16@1 G R o ARy C<~PénN$yF<

- NR13R18,.0lkylB%carbmyl €. dalipdeadgeyi; fommyl VR PR o
01661# Ksyﬂye@géaowl forrSk: cﬁ@dniywlarbo@t C@é&lkrlyt OXNASYRPBIY1; C, salkyl

6a ls%tinute(? Bfﬁh E)Pnylté“{l 6@2]g cl%rbi)naf é&ﬂ% [),4 flrbonryl or
c1 6aloxgﬁﬂ1<dhﬁlb@iwi,£’ﬁb>€yéalkmxy iRy lcarkgra BRI/ MEhr bony
subst G plkgtbxywiibbnyG 1. 6al kyl oxycar bonyl R6 is C
4al1iéydc B}B&&@iﬂﬁz‘mrpaglhameaﬂ@ 1 _"alkyl; R7 is a

sat Eﬁgst raorg%ycg?,, é%c{h(c: 8ro t¥1szt6ﬁc sa gateld;:,p 1a l)ésa%a%él or Ql%xwit} ally
H cycleprbogyple px 4 monopychc, 8igyclip altt@%vc Witeéi I?ﬁgﬂﬂ%%awaéftd@a
or anomati¢ etdiely@s, otyreih each mfmrdeanboceal@rm bfterg@rld ring systems

C atr bo Gy, obt%an[y RELIARRY Ghih Gnel ﬂwﬁgthl%h’ 91&@ Uﬁﬁvemutuents each
opti ona

I
or fi \kersh %%1&/ feﬁjecte% hom haﬁ(ﬁ hV\érO)afémer%aa)t e 35111\ 1, [;y%%%;y %ﬂ{y Lm
hal o, apy@Foeriyl W@éé%% 6a11€zi>a161§1><§yiﬂky Ly el yﬁ@ky GRS

am no@;. Gelbdiiyl, C, patkgoxo C,.dikf1@l.cEhdnkly C).aliy ithdChead, kipbo,

for nylpoly@ale(ﬁ@dll Y|p§1§‘l{ap>@nbélkylo>3y5a1%oﬁﬁ>ﬁlﬁjl 08Hkx-0-R?), R™, -X5-R™
Cl. 6al kylk %(ydlk 6a| kyl oxycar bonyl C1. 6al kyl t hi o,
cyano,’ ni t¥0, | yhal ol _6al k

pol yhaF euon@mlmlwv or iyt é%*&“%@w;??““a“yéﬁ(‘fa‘i@ 5. opamytic

R7a, -cXBedxclZar a monoBRkée, GltydiabklyitycliRpaurais!, parminsdyatd a,

b cyclatdnafE hdudrb§YE, |Wlﬁre§@ﬁdﬂr0@§aﬁﬁcarb@@fcﬁd (ﬁhﬂatb’ro@@ﬁdam@tsﬁfkms

or ar Qﬁ%tolptcf\ontalﬁfab l%u gy&l e§ w?ﬁ of %nt%fex %dr%r ﬁ\nzl sﬁég u!arﬁs &fn

tri Ccy
ar onat‘i‘q,ep%]é?“élb’ 6%%9?5? gom\}?ﬂ%rhéihﬁ“ye %’i‘f%‘? Cé;ﬁ‘fkéi plrsgoy b
or hetagir@€ye@lkylcmpiony d$6]13alb,ﬁ>}gmmn@1}’5allg§ptfpmbpb Q@lk]g)learbonyl

subst |d Wdyerdaliir tch. Gﬂl@%\y W@lky%@'c@ﬁonyf QULalk@Fkhid, ic)éo, nitro,

%Jbs bHEALS, £8% t gfﬁheﬁve@ glw o3l o,
Cl 6alkyil
am n‘g%?f é‘éﬂ% %ta h%r%c’rr g %ﬁh‘f élu kﬁf)yam hodl 6al kyl |

f or nl and &Y -cadahdegindatpan tdrogeiCBydroye € calkiydsalkyloxy;

CL. 6aldsxdlwnbox@l cﬁ@dudywmw@@r m”f’R"“ -0Gi0 Bk Ryt tOHENR ') or

;glagoal} Me@eg aizaéﬁ?fggé s)f&l gmups may optlonally al)l)d each
BB is ?L@&)@lﬁa sulzﬁtu%g PVIES]/ ne émﬂ su 1tL§Pt§/ie nng‘g ent Fﬁ@lected
and RIGmeadvxy, Sdepele hrdexyGrelkHyds ogenyl (Fly'(dldeDWCarbonyl

C1. 6al d¢xlo; infidb, BRIPKY | papyMalomehl, falielohemylognydlyhalomethylthio,

Cl 6a| ycgiﬂt%q I\&lé%ﬁu )

E%:)Og \Aj’i ein eacﬁ %(O)ﬁe af o%eﬁrrNg{ntl oned
C 6a| k§7I C@r@ﬁpsc(nlﬁ@%’rﬁr%nal |y and each 30
Bhdi & ad &I nyaythe takerbiagetientp dami bivaleotms triyplentyislical of formula

substi t uent s.cegpein, iopdependent | y gelyect ed
-CH,-CH,-CH,-CH,-CH,- (d-2)
-CH,-CH,-O-CH,-CH,- (d-3)



from hydroxy, Cl-6al kyl oxy, hydroxyd _6al kyl oxy,
carboxyl, C1l.6al kyl oxycarbonyl, cyano, im no,
WORD3R74261 pol yhal onet hyl , pol yhal onmet hyl oxy, PCT/EP2004/050175
pol yhal onet hyl thi o, -S(=0) pR6, -NH S(=0) pR6,
'C(:O) R6’ 'NHC(:O) H, 'C(:O) NHNHZ,
-NHC(=O R6, - C(=NH) R6, R7; or 35 R9 and R10 nay be
taken together to forma bi vaI ent or trival ent radical
of fornula -CH2- CH2- CH2- CH2-"H(d- 1)

- CH2- CH2- CH2; (e -, CH2- O CH2- CH2- (d- 3)
VD 2004/ 07428%%%,52&314/ b501780 0 s

- CH2- CH2- S- cFBrSHpNR () CH: o (@3- NR 12- CH2- CH-
(d-5) - CH2—-CH=CHEQHEHA d- 6) =@H6CH=CH CH=CH (d-7) 5
R11 is cyan =calcgatikycapbonyl ; @¥fal kyl oxycar bonyl ;

3Sub t Wt ed
V\%C( lgdf c%ant) K ymlcargonygh&aﬁxﬁi{yéﬁ&%gf (ﬁn@(k% RW. %g ﬁ( le
RL2 i sOpwalﬁyosg@.ﬁm@fiW@ Cwﬂw&m cyana Nin & 'Rt 2C QbHR
i ndep'ézdedrbdey oat alkyf,dr ogen, Het, Cl-6al kyl opti onal ly

subsi i titpe Wy ﬁnﬁbperﬁ%ﬁl‘? (areq{yd@é:@n @& af, DAY bptlol@ly GakdeEYWith
optlonally su

6al C%%)‘ﬁ yr ang (%caré GaY]\geIHIS f)ﬁ%%én"{hé al%StltF ﬁ'ﬂ ﬁrgﬁ:oaorrbo nyl,
an n o@gpl@éeﬁlwnyl Cmyniy p@)na@équpg;qtuteéimqhdy%lp p)&,ammocarbonyl
SUbsRY tsult; gatkyliptidnatty suhgitoed wid(crEp-oNRISR- MRERLG | s R7 or
CI 6k " 0@ GhIQﬁ% tloxal@tm@mutew Gkl cphd & -C¥-RINRIR
cya n109)7 1ﬁlpéfser§ eﬁc dn e;;(éndentlégr %fc’e,'\ﬁlfslﬁ%%gy ! (?@E)ZSE@?M &yﬁaﬂ(}ﬁ
opt i orP&P?TWBS%‘B%‘ﬂ“{dU’P@d’nW’rtrFPr%)W@St'&FntﬁﬁlF@e%‘Eﬁg’tSFIF‘EI%‘WfOé“
i hde peydenHd=0)98 Tt @datby Cxmalidhyiopaomally subtit@/-WiiR ot SRR napre
or hal sgbstlﬁ}gnlsaﬁdlelﬁﬁﬁé/ﬂtly @@@c‘te@ Bidhl cYard U sLo) N & MinkiB; ©RBkynyl

or nore bs f

cyano, optl OBUEN&%?Q'}-@ A)ne r @o??&%ﬁé%}{té Tchlﬁ %g&eﬁtg/ sefe QO from
opt i orfé(F‘}Oy CETR Rit ‘érdl‘a\ﬂn e, Vi PB?S%F‘e ey Blé‘i baaffaghedto the
i ndepehdénimpiebyectoetde band mheretyatibis theCEQES, RRHIBRRY, OF-
bal o; mney-one - RS Sidpl, &sCHRCEOTRR RIS achaz?a@rtmhaﬂ to

Itge t he \Qlere Z—C}g%axﬁﬁo%l%bg}f "élnt&i[i%“\gb %r%”@ﬂ)ﬁ%\? F@?ym .
LR Gmpressi pFome ¢ oty helppoalaC aIBGHERD) N Tocf HRE
wher BisrC-¥ChReremay optional |y be substituted with cyano,
hyd ggl)iébresaﬁd [9drofdn! Ky@soxfQhaIB T ,@z&@mt@ ;Mehngy en(,alkylo\gl .

al Ky Q J3pH or
e T
hydrox%Ply‘ﬂ%lF%hyb@i pe%ﬂlme“-‘/kﬂw <y§ Bar SO R
Cl. 6al RY-$y(C aakEeda)-CRHKER' )@xﬂ]@@blboﬁiﬂc(“@)ﬁ b@(n@DNHNHz,
cyano, NMJAF®R®, NE{—OBN%R@@(WH}@ rapjil By ¢, salkenyl optionally substituted

p&l}_ﬁ/ga‘]vg gglyL yhal onet hyl t hi o, -S(=0) PRS,

3H soczéi‘@fﬂml%’a e%‘P%F‘FL)tedC@ih [RES Biore e 2t5yiRg,
- NHC( =0n)s#Hy1 suBftit@cNHMIHZ no, or with -C(=0)R®,
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, Cyealkyl, hydroxyC,.ealkyl, C;.
salkyINR”R"™, C.¢alkylcarbonyl, Cs.scycloalkyl, C;.salkyloxy, Ci.salkyloxycarbonyl,
35 C.salkylthio, cyano, nitro, polyhaloC.¢alkyl, polyhaloC,.salkyloxy, -C(=0)-NR"R",
R’ or -X5-R7;
Het is a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
heterocycle, wherein each of said carbocyclic or heterocyclic ring systems may



-NHC(=0)R8, -C(=0)-NH R8, -C(=NH)R8, aryl or

C2. 6al kenyl optionally substituted wth one or nore
whadoe/oaens; 30 C2_6al kynyl optionally substi t BEBEEP2A01/650175

one ore nore halo atons; Cl-6alkyl substituted with

cyano, or wwth -C(=O R8, aryl is phenyl or phenyl

substituted with one, two, three, four or five

substituents each independently selected from hal o,

hydr oxy, msrcapto Cl. 6al kyl ,">hydr oxyCl. 6al kyl , C1

6al k 1 o) I
o3 6o Ry RV e W{L Z}%@rtﬁ%e Jpur °§§‘g%ibsg{%f“ﬁy%“%
cyano, i P@Pid"@ﬂy pricieth gP‘B@‘ XIrRY merﬁ%ﬂfcy Ralsdh hyé’é’l’%ci} }

- O( =OpmiRC 1BIRAmonoRY di¢E .calRyBaririoC lgkyl,ifermal, foaiplyaciond,
bI cyc Ic13 %ygsansyll G Yy logy, @@Jam§1aiy@5%bonpﬂct aRlityo, skl habed

er ﬁ 14 O

car boéj y &’f‘algc‘éal y§1 g?lo}}%)g %‘é‘lkYbXYr | gaélsgt ens r}rlg_% g\l}}
2004/ 074261 PCT/ EP2004/ 050175 -5 optional ]y be
subss st egeinhetors o Rrseinafigis’ -4y a2 erpup y Pyt offajgiaup defines
S ubsdtighien bisndeddhainisatgratpehydendrbon radidabdigal fronp irfoHedadbon
hy dr Qoe¥s suéheds %ﬁ&peth}@]puﬁﬁi KWethy B Ar e, €l B3k kd group or part of
?dn n ocf;o&pdah%ex Ft&aﬁrﬁp&%ga%«gheg !:Iﬁaq%’gtgg 65 )4#&1 %Qﬁ? 8&}%% a@{é from 1

ClL. eta|6meomsc?rdsaé|théﬂf%&9%fglﬁ%@ﬁ9wlkéfn%%ﬁ% Pexh gmethyl-
cyanoiyl midtthedjkeSCpoky hed 3@p obpdrikafla group defines straight or branched
POl Yéhah Q&draB@hyeydc@¥dh radiéasHadindNRI3 RIAG cardohibiohk SdeiR@)ethy s

used rQ;?E ef'—n%ﬁ%ﬁeﬁ%? bu %ﬁt&lehe&?lfi %ethﬁémﬂl%lﬂ(%é hl@s?\; ﬂ%ﬁlg&m N
Tt u‘?egﬁeéd“ Hishy Prot&ﬁ’r“%ﬁh%“hm“&%ﬂ SRS OTFSRTED g ey o 1
car biod carhbrorignsudhes ag:th(y’@ndqylz eth@tehyl or lﬂre@kpyﬁene 1,3-propanediyl

1 rre(trh)d ©bi¥ibiene, hULM{tane@n o BA-kit)lidase aad GE QLY COfydmaKky! iOf

b
sat u%eg %gcpﬁggp @g rc%a{)k{u a {Uiog?r[tyl %@BI%Q)Q%KF loﬂ;ptyl Cégalkenyl
car bEANSCEHEY efcinaEd e Ty et g2 %C&fw

ahd e ophtainine g yipublechopdbtublyds cthenyl. properiyll betkiyl, périkeay, hexenyl
C2_6alkelikas, alghadghined stpighttandfrar@hd@@ircbanphydedchrb@Sadicals having

str afr&xlbﬁ tﬁ?ld’ camoﬁl H?%ntﬁﬁlk}% a@np?eﬁ;ogﬁ Qjcﬁgs éa}ﬁlqg;l%ﬁ{yg}g,rbutynyl,

radi ca avi ng 0 carbon atons suc

et hy PR iy | a“‘ithf‘-rg?f%w ethyl, butyl, pentyl, hexyl,
2-nmet hyl butyl and the |ike; Cl 4al kanedl yl 15 defi nes

31 r alnghtmber obinsinedlr redierisit salp vl df-edlkapy VeI Cepfkynyl may be
hy dr ataithanyirashe eahae hawitmngtsf Inann bstaitco thérecar 130N 2,8t GIFs6

S uc halﬁsl’noq@gugs)(lhﬁlﬁg ’thelqmgbeﬁnrk@ﬂg giséélbeigé 1114‘11‘{&1 b@tﬂn%ldng@ B€sarnbon

% a[ng g-g:r%grsenog Ll{lsﬁféll aflgq(oga}/e(%gn?caeboin rdd cr%l ngre?ereg)llyy lhe or
g e n elrai:héalst & 6@5:)@5/]0916@]591[}/1 or(gz@qll@@ﬂtaw subs@y@qd d&ﬁt@ hlt) W 3 substituents.
eycl ohexyl and cycl oheptyl; CZ 6al kenyl defi nes
str aA%‘ho@ElQ mﬁn&m@cyar@atna@mn&eﬁrehe&esmﬁa &@gls§stem

gg\é dcogﬂ%twg gé étOh%H S, Salgﬁlg%%/ﬁtelfltbelb% omr{mfe% OPOI]nfca%OP a’(OI?lé and
hex el ring gypepmy qqetatmn& galy @zl@sncﬂéywpme@%i: r‘?é‘%dlé prﬂawg‘m partially
and fnencihedogireprdsgntraomgsdem doadhtic@bs!, havd rigs, siid om 2

£0 6 ﬁ@lﬁ BeRe @Jn%&d %P&Hiﬂa%bﬁ Bofs énﬁ'c%ﬁ@nspxg Bﬂea%%@ dé®le bond

et E ep%\ﬁgedqlha?gg Hﬁ%%étFm b%’no?/ an afogﬁ @Ygt%setén} 4k o¥1n(%§chcab cycﬁc of
01 ehicyipgomatraiadyRle rplesents en wom@is|riog pyplempaysistag of 1,2 or 3
substings,uhie ding\systambeieg afinpodad ef eiliaibbi atend; he tdrin atohatc is well
i nstance there can be 1, 2, 3, 4, 5, 6



and nore substituents, the nunber in sone cases being
limted by the nunber of carnbon atons and the degree
wo@Roownsasur ati on of the hydrocarbon radical. PCT/EP2004/050175

Preferably, the radicals Cl_6al kynyl, C2.6al kenyl, or
C2_6al kynyl are substituted with up to 3 substituents.

30 A nonocyclic, bicyclic or tricyclic saturated
carbocycl e represents a ring system consisting of 1,

2 or 3rings, saidring systeﬁ%belng conposed of only

car b@‘[&wgtrooaﬁl sglpg(ﬂlegf %H tge {1{ 4129 d%&ﬁ&t&@&f&ﬁ{ﬁ' S{J% &4 %ﬂ eths of 4n +

si ng
par t 7 &lpgtipns. ghattlwglr @d Oclé*refroe y@rtenr @y elddiskd) s IP‘P“ﬁ@/"hC

sy st Emicioergiigtlicrsgiuafed hsterfeyole represantigsing syieth congimgind& 1, 2 or 3
Syst giibs B BpSAPROREM odf he@thitm GaERAToft ONBord) 6hid ring system
€9 ”péon?a!n%g oftt d@@? ndso A %ogor%g«?l.c %10?8E%r m@%{r’l’ Or'f?a‘i'ry L0Rked NE

ring Syst
nonobsEPY ele reare%,eyfé P rleg %YrstethPITSl‘?V%ﬂ 9é gza‘r‘éﬁﬁgﬁ aéld CoARRISIRg &Y lgast
r epr esdrteatam seleataateltoncO, N orgS, sndst st a@rioiige bang pafviddd tha the
or 3rindsyGSis n&%h e oﬁqlangnr%)éﬁs‘te%ﬂh Eﬁhd&gch@ RO rRfclie BloMatic

;gr?%ﬁi%&j? ra:grszJ}tg a}l grgl%ét% rlv\ﬁn?%s em cof?sm\ﬁ‘ﬂa%éf 1V%)or|2‘ﬁor9n é 81?14?&;
APt SomPriziasi fdrasheyAIEslersd BamPujat 8d systens of 4n
+ 2 electrons, that is with 6, 10, 14 etc.

i C- erlraowsmrélpanf enopfeydlldciieichc or riy et naeryted ¢aghocycles are cyclo-
bi cygibhyg, c@dlobutyi, eyerdpbrﬁyrs@trurreayragclbreb@r ORY6BEES, BiBRIEISEIM S
ari OanylY 1%9311% a%}rﬁ&de&gﬁoéeca]‘%drg‘na?rt]qlalgi}yl Eétrggg?h?agangrac&?yl

one heter
g? Sa“dé%q e reigred 9@?&%%"%’0%@?% ng® 81rﬂ“9’E - §YTRgPE BW&%PW‘
a nomoeyefired arbiycipodning, coelohexil.eyddhieptylparti al |y

saturated heterocycle represents a ring system

CoNs P&tiduagex@iplds of Znodcydicl Bidygise d mity o pRfiilsisagraat calrre)afa‘dles

one Q@Eﬁfo%%&&m aﬁ%io@&c&{?ﬂ dJcToEéHtéﬁ 1, NcBfiexehyl, @yrk‘ijohéﬁten!yle

€ 9

IR ot Fe e ﬁ%@%rerﬁmamwh& e R e“yq
tri cixéslorléet@hxﬁ*m*@rlehalemét kt-dtgeh e rabysoranhragenyd st like:
ri ngPsfestdim gohsdnghyiNgciofexdnyl, & chepBnyli Nngs and 10
conprising at | east one heteroatom selected fromO0, N
Or  Sparfr@lat és@Mbl@J of W@Ll@sbl@fchd@ RREYE hiomatidUaf¥Glle€arOfhenyl,
bE! oXEh G IPLALE] paLRRTYGLER are cyclo propyl.
cycl ob T, ¢l opent y cro exyl , cycl oheptyl,
gzg: g%é%éhé)qagiac c%l gcryglﬁzg fyﬁgqccéﬁr?ﬂylchc sat%{late Heoter?gc%/lles are
t et r e erbfpdndantrhlidaye dipkolansl, mmdhzelidanyl thieeolidipylef er r ed

are eymympmﬁwId;hyaﬁésia@&ryatxydtmazsmlyo Eb@iblzb’lldmypyﬁhhﬁhﬂmwl,

gg g: %Efoﬂghf{)ll tlnaclrfglﬁlmgfg gfol;(ﬂl%d %f grro%?? hQ\B c% ler 1nyl
rmnoE‘V@}y r8pyr ‘Pi‘aﬂ,“ylo‘i“orPIM‘ x}aﬂﬂanybéwr% 1° “yéﬁtpﬁrra%{‘fyéd

car buighyalegecatadrequinatindpmcsimpdolyband thotbile. &rejdrred are
cycl epantenhyl, mireldyeXRRYAny ], B)deHaepL ydlidingly GhRiroodolyl,

oct ehiloigRGHEL A drogggym%rrp L BUEoARBRS bherszioy .

gc cenyl’,  oct

i gal‘gfcu{ag¥ praﬁeveﬂ,aéen uré1 ,|pyrrohd1nyl dioxolanyl,

1, 2 Sipetiditipl, d0:@ayl. 10orpotievh yidereorghetityl, aiperazityland t he i ke.
Preferred are cycl opentenyl, cycl ohexenyl,

cycl pheqlaeyimpleRAionCatiR] bi@xRNGD Itre§chefpa1fmry@@ty@ieu Reterocycles
bi cygl| fi A5 ARRL - ;
25 naphﬁﬁﬂﬁﬁl&d&% Hi%?aé%ﬁ?fif%ﬁ@gggge ” Em&PQQMM
Particul ar exanpl es of nonocyclic, bi cycl | c or
tricyclic saturated heterocycles are



tetrahydrofuranyl, pyrrolidinyl, dioxolanyl,

i m dazolidinyl, thiazolidinyl, tetrahydrothienyl,
walrdwairaexazol yl, isothiazolidinyl, isoxazoli dP@IEP2004/050175

oxadi azolidinyl, 30 triazolidinyl, thiadiazolidinyl,

pyrazolidinyl, piperidinyl, hexahydropyrimdinyl,

hexahydr opyr azi nyl , di oxanyl, norpholinyl, dithianyl,

t hi onor phol i nyl , plpera2|nyl trithianyl,

decahydr oqui nol i nyl, octahydrﬂrndolyl and the |ike.

glr g;% rdﬁlz?r@rl g« be%z%l:h{) dl iy ulrﬂl'i ?‘]@ﬁlle’ 11kF Wdef rle{i nge Byljrdhnyl
di hyi%s ‘3&‘04 by f@F‘?Za%‘E?Wld% Fhguzodippla 1n6fr W

di oxanyl, norpholinyl, thionorpholinyl, plperazinyl.
35 Pﬁaqul@UGFXamplys 95 mefasyliecbieyelis o etcyaiin y@m@tﬁqhewmcles are azetyl,
Py T 1 6Metyldenyl] pyrrdllypi(@h amytlyl, imidzBIer bxdkd| isoxShopK atydlyl,

nor D}Q@ ihd} o?"!@a[z& Oﬂhkﬁwo iyl %k&&‘?a&&fl' @t)qzol?/]? @fm‘d&lc ular

exa
part yélfnllc&}ny B{'rEﬁ‘ éﬂldﬂ@i}}’éﬁrggzéﬁlf pvganyly benz rléqbielmgfuryl benzo-
i m dthieayliisppénzothipnyh ingpliziny], inddly Bisandelyd berlaenazadifl,bemrimiflazolyl,

1, 3- hedobaxiedxylolyl, wzg&ﬁﬁogi‘ﬂa@rﬁapyﬁ@_&ﬁ%aﬂﬂédlﬁaﬂl75
(7 Zbe%zd{iﬁl;%h)[a%l?l gen%btr%ﬁfl%]\' %l}lm?/f Bg@lnoqﬂm c1ﬁﬂ>q’in};lhe

Ilke .

2, 3- Hi AP0 @@fﬁg Ea%xa 1“%(1 fﬁéwfzs‘d*?aa%rlw orieiay' nyl .
Par t be@%ﬂpmnyémamimgdythfthlmm@@ylcfuroeyrlcbI oyblatadoppridyl,

tri cibkdlepyadydn@kdzelofeitial xexmpaslyRpRaRbeiiYl, imidzopyridyl,

(0).¢ et rﬂgﬁ%ﬁﬁ%@gg& BMJntTa\ﬂn%/l ),tul’bi)y azug):) moﬁlw(l)l%pyb@n atflgéo\((}pylazmyl
R i B A e

t et r @O ermi(ijw |tld§)1opyrllTW1ry|] rﬁqlqpyny[dmybypta@zoﬂp}oyl1m1dmyl

pyr I tlazdlepylimiding1i ﬁi{hﬁ)}dpyrl1ﬂ&iflﬁfﬁ&bzolobﬁ[hﬁﬂlﬁyd I ytazolopyrimidinyl,

' Sobﬁn@a%pylruwdmylb%fap§r’ahz%ﬂ/y 11 @QE’%%PFU %gﬂ?ﬁ%l yl,

i ndol
b oxa%/o]opyl ridazinyl,

|
bons FHEAPBITAEAY ioRR ?ZIHYE&%Q%&% iy
%‘énzlpyg@ﬁﬁwa@mlyl imignapry Bgnzinalz eaginzolopes wlzbshaidua@mmdyl 10
benzmhmoaﬁicaz otagiazoldperaziofl Ithiadd@blypyrazmyl, triaydiopyrazinyl,
qUI n@aﬂxﬁ%lopylnﬁ@%'tlﬂﬂldzagﬂyumﬁﬁr@/n Qlakcpéﬂynmldglyl' mgllazﬂonyl

DaprERT P! Hr Rt i s 258, biigponao.

pyr rlml(égwlplgzg > 1m1ﬂq@p1@ﬁt§m1,}fl 1quolofr@;l@tqufoplqulotrlazmyl
2% ot hirazlotriagiyt, ioghzblptriadidyil, atablopyfinylihidazotriazinyl,

i's OX%&L&W&&I@IM' thm&lé&%l%maﬁﬁw rthé%)flbma% RZBLBRY hdrg,

i m dg; hi enopyrazi nyl ,

f ur opy ragpz{]?'lhliﬂ\éndﬂ]llaszg lh?he%oé(%la??ng%ﬂw

t hi azol opyrazin 15 i soxazol opyrazi nyl ,

oxazoF lﬁifi?aé%*aﬁg/ SteropyFles AR BT AyPICYCliCHOHEEOSIEFsYIFy | |
Py r r oleopingimmnatiyelig] bicytlivi o r@pglic hivinatiichgterocycles are pyrrolyl, furyl,
f ur oyl Nin kAWM, oxdz&?lt ﬁd»@ic@l Qlﬁyz%lymsgﬂhﬁi'dlyl pyrazolyl triazolyl,

t hi %%blgﬁiﬂ ogngg&%r}ff te‘uazo%/q Zpgl 8, ?Xmldg?/l ]g)/re}lzmyl pyridazinyl, triazinyl,

oxazol opy
i mi d@'ﬁ%‘?ﬁlyl?qn%ﬁfwl 19qbenzﬁ }:yll @Fr@B pr&a@pﬁyq)thlenyl indolyl, isoindolyl,

t hi ereopyazolth kénaiyrlidazdiylriodayaly] deadisaydzolyl, benzisothiazolyl,
550t feh2pRhRRY, 'ble@\Zal:hﬁ%lly,l bElﬁbtﬂl%&llaz%B/Y ﬂ)bﬁ@tﬁhﬁm urinyl, quinolinyl,

I SOX]% Wf g}%%lz@ qumg @ a)ﬁl %%XZO dlgf?zbenz%épy‘ranglgpymolopyr1dy1

razo azin
gi adtihlﬁliqwrdpﬁif lﬁ}rwp y,tl%Fh%?lwagyéﬁv?qokywndy] isoxazolopyridyl,
t r i azetotypyndyd y¥razobradly amodaaqpyridyt,ippsdlopyrazinyl, thienopyrazinyl,
t hi adi azol opyrazi nyl, triazol opyrazinyl,
oxadi azol opyri m di nyl, thiadiazol opyrimdinyl,
triazol opyri mdinyl, oxadiazol o- pyridazinyl,
t hi adi azol opyri dazi nyl, triazol opyridazi nyl,
i m dazooxazolyl, imdazothiazolyl, imdazoim dazolyl,
I soxazol otriazinyl, isothiazolotriazinyl, 25
pyrazol otri azinyl, oxazol otriazinyl,
thi azol otriazinyl, imdazotriazinyl,



oxadi azol otri azi nyl, thiadiazolotriazinyl,

triazolotriazinyl, carbazolyl, acridinyl, phenazinyl,
w@b@aot426ezi nyl , phenoxazinyl and the |ike. Pre¢EEP®A4/050175

aromati c heterocycles are nonocyclic or bicyclic

aromatic heterocycles. 30 Interesting nonocyclic,

bicyclic or tricyclic aromatic heterocycles are

pyrrolyl, fury], thienyl, imdazolyl, oxazolyl,

isoxazolyl t hi azol yl |soth|§zolyl pyrazolyl

tri I

pyrl }Xaz‘inyl Esotlh &Qolcgpplr 1 thlgz)é)l%g)(r%n ){soﬂéaz})lg ﬁ% 01 anZolo-

tri d’ZIaﬁ‘W Py% P%‘(W‘Flyl 15@%%@%?%1 PY'F‘%%@WEW fjppopyrimidinyl,

benZabpyrienidihy], isotizbaepyonhlingh thiazolepydioidinlyl, ispseilopghdhigdinyl,

ben Zcﬁl%z%)??gi/r}{ﬁldmﬁ eﬂ}?a'z&bﬁﬁﬁﬁlnyi 1m1dlaﬁ6i§ﬁlﬁid}ﬁ|yl,, oxadlazolopyndyll,
razo

b>e 2hizd I%Eyo?églr tr1a%>|1’]olg%r1d?rk oxa Lazo ?ffafmyi 11acpazol€ef razmp |

benzoXadl

pur i tHZPLOPYRAY P’FaﬁWOlOPY“I%‘é‘&Kh thlaqh?Zﬁprrlnﬁﬁﬁﬂ,é{%lpmmmdmyl
qui nmasbadoiyth abridinyl ipieaabibiinyy, iphenbrening ppd thalite,
pyrrolopyridyl, thienopyridyl, furopyridyl,

i's otm@aleﬂma%femlg hrombd¥ r@fé@k;@[é}/ ik Phittolyli FE9K ﬁlZeﬁilloiﬂle'akcdﬂ |,

P(?(a Q(FZOEX 15099901 lI %ya%(ﬁﬁo SSRh lgfj?{)lraﬁofy[ %9@@%&%%%%%{5 Rxadlazolyl

pcr/tgpzﬁﬁﬂyg%,lpygmldmgl f’ﬁ%’?ﬁ Y iazﬁy/i triazinyl, pyranyl, benzofuryl,
i sotibibarzofunph yerezihiemll,, isobdnzalzielyd pyzlplalmsmydo lyl, benzoxazolyl,

| SOXRZDh RNy FidRGlyl, be%RSALMA, eisBfialti1, benzopyrazolyl,
pyT ab%ﬁ%)ggdgazﬁ?ll %kqthléd{r%ggzl%g%ﬁrﬁ%lﬂiy}lurl?yl quinolinyl, isoquinolinyl,

rro

P aﬁ?ydhqﬁwxa "i‘yécﬂt“ﬁ‘i‘zﬁ]i"@r G‘WP‘? e d| nyl ,
thlazolopyrlnldlnyl |soxazolopyr|n1d|nyl,

ox az4 usplrerain lebifans; the tqwr(a@dbmpwchrm)rﬂi mgikty when attached to a

I M dakopybm/d difshde, mcﬁ)@(}aﬁiheaé@dcﬁemy[ﬁ b slyfuy at&n and a sulfonyl moiety
t hi a@ﬁeﬂ%\% SRy ki gro b Ltrau%‘&l epma .

gxadi azol opyra2|ny hi ad |azo opyra2|nyl

: Ir,]: a %g%gm)ﬁglgz' gré rié‘{ t%@foro ?lﬁ arnd rﬁday/J\s Wsed in the foregoing and
car begdiafier, poadelowpthylies 2 @h@rﬂwm gz’lugwp is dﬁ%‘@ﬁ axaIen g

and foh@albdukeitutddatiettiyt; i @articylai mdtiet eslt omegr aoef@mbio@toms, for

het SLARYE |dﬁ§101%ﬁl@thﬂ)6F {rmhafbmeﬂw 8 haldd)] 4my$r,poiym1&qzam\yyés a

’]' r a%‘%Lf %ar% ?H a ﬁouP 15I Jey 1%eﬁ as raono 01 l}lolllyhalosu%s&uutgdz(ﬁ 4:«]‘)(1\}/1 or
t et r(élz@j%w for ebwa@l@)ﬂ}e groblys( qeﬁile(gllq—]lgqlome&y]r é,bdﬁ‘&ylpro ethyf and the like.
pyr i dazse moke, thdnronazdlepgh atorpyaramiathed beanztdy Lgrgp, within the definition

i's Ob&@&?ﬁa‘ﬂn%'thyl p&ﬂé@tryamwrg oly RRBEAT ML ﬂHéﬁﬂé&' be tHeR&HR o1

'SO'QQO benzoxazo enzi m dazol yl, i ndazol yl,
q§n2|soxazolyl ben2|soth|azolyl benzopyrazolyl
benzoxadi azol y enzothladlazolyl benzotriazol y

pur i HPIESMA| eweprc}edmhe defogianPiibior Ry 1is mepst ek %‘ztberﬁ?ﬁmble
qui nisooadric foyins ofghd hemroy dlasyfbr, inganck, Pl doeprisedd Hepyadlyl and 24-
her epyohefore, the term (_O fornms a carbonyl noiety
mhen attached to a carbon atom a sulfoxide noiety

;ﬁ e nl"l%tctal% Jf’s]/ 01.I l%te?oc 1f1 We d8d-Rh %Eﬁ dﬁ Rs‘qkiy% chﬁgal t§ {h¥

are a
20 THEANE A ‘ﬁ%ﬁ“&‘e‘?‘@ OSECIH‘EP re) é*ES’“ﬁ*I KUbs} PBg e “8F tefwoahaa
and dppwpriateddf ngs@leervipe sperifiefl Gkhag dirmgprmted whenethediefezriey ey is
pol yiadagdetityily 133 -iRidgfoRY R-iRidateBd, t-iffdalyDsrauR 1iks or when the

def i -
par AR ER TROMe AT 1 BRICISADRARALY ] e g
exanpl e, difluoronmethyl or trifluoronethyl;

pol yhal oCl_4al kyl or pol yhal oCl_6al kyl as a 25 group
or part of a group is defined as nono- or

pol yhal osubstituted C _4al kyl or



G _5al kyl, for exanple, the groups defined in

hal onet hyl, 1,1-difluoro-ethyl and the like. |[In case
worene/0t42en one hal ogen atons are attached to aPCHER2004/050175

group within the definition of polyhal onethyl,

pol yhal oC1-4 al kyl or pol yhal oCl_Gal kyl, they may be

the sane or different. 30 The term heterocycle in the

definition of R7 or R7, is neant to include all the

possible isoneric forms of tfle heterocycles, for

i nstance, pyrrolyl conprises 1H pyrrolyl and 2H

pyrrolyl. 35 The carbocycle or heterocycle in.the

def i Whet agn vasiblgtee, d% IRteroaipEy, Xp)ocey AR RIER P tipgdn any

r emacongligrentpéacti definitiod ie cudbrendeht. f ormul a (1) through any

ring carbon or heteroatomas appropriate, if not

03 her kst Iea sflﬂasﬁﬂentsﬁﬁﬂd?ymg Ey@fem@ #aRRt Mat tRAd BEbe attached

heter azolyl, it may be 1-imdazolyl,
%ggétﬁﬁswazler gtazgl yI and the like, or when t he

carboc clels napht h ht hal e

2- nahtiFEPets ety %f %R@ﬂd%?a %@aﬁm%% LR
PCT/ eRaeio/iOfamiaseutically Weentebienklowexen salid o agidgand Rgpes which are
et efdathfacetidohilP£Edptasle MY @lsd fMiis® AL etakiR, infhedidparation or

C ons drx? o 1t1 of Qrﬁla%ﬁtfléam gc'c ﬂlbfe%orh ql%p gﬂ gﬁi@twh élexl-' nes
rom U tuents I n | cat e
t hat PREFRACHEFYY ﬁ‘éfzptﬁ’ée o5 potgEHRRdeq it %@e Bl ‘P‘Tghes"u“?sfrﬁbl e

ri nginggnters. For therapeutic use, salts of the
conmpounds of fornula (1) are those wherein the
CHUNTIe pharmadestiqaiodcomedld tild@dnlsyltsac mefivadd Ihereinkioweate meant to

sal t (%n%fmsearﬁé ﬂéa nQal ﬁ\% n% 'tog(la 288 gddltgog salt forms, which the

non y also fi

ex an,gqngmuq 5O rﬁ)]rgmg (b dg‘{? n&jr’ﬁ]ﬁ E%le qaiy %ﬁnv%lheng\r llo'le c%tameg roy
phar viedegihe bag foym yé @ysb mrq@rl%% Ghigoreaiq aCéimf?rs%mmple
whet heirohalphaitsrag etttiiocddricyhyaobreftcabd de ite; sutftiricedcil; nitric acid;

b@ c _I_h{g)%om .’Ichi' aﬂd fh@ ﬁké"l bedréanf%famﬁsh ﬁ)r Q}[aﬁﬁﬁn&etlc‘ ﬁ%}%ﬁgxh QR droxy-

C ?1 T c H 8) 10 81(: 0X l1c maqgjmg succmlc ale1c ?umarlc,
ment'f‘S% o ’%(PH%%S\/ %8 Pnél % ONpr ’trﬁ
t her BpiEutaitEigl 3-hy dgaylde- H*i@ﬁmtt@fﬂb@“yé‘é|“éFﬂ%“-‘d‘l‘lfqnﬁrﬁt1§8?5t‘1f°1"C
f or Megnzanksutidnid, Henethglberpasuttfenio tycfobexanesdragic) 2-aydeoxatdneid, o
for my_,Jihe 21@@11%@1)6&@@ aSQRYVRRLEME E¥nvBEePRL TG BY be converted

t’% %/ ne%tment ng’l a,ﬁ\ 11’190 d"]% 1\"{1\466 qase%ullgfﬂygfg;]glpr ICatagl 3gl dz SS

hydrochl or|c drobromc and the like; sulfuric acjd;
ni t r 1166 cmpRRntsy smyla G EFAnInE G ICRIRIPIE FaY s qegvertg into their
org arhlﬁltapqat;qat]ys@ctlﬁ@ron@omp&ué or aged addltlolpqakg @ams)b)ctleatment with

hydr %dené’e@ Bilzhrfo and 1OMERIO KR, A Miafé basd SQN@MSQ&@HQE Cror
O?)( al Bfgqb Mngdmu%hus%ﬁsl %«L. glkal ge{rt% ’alk]:ll %{apsarts thechthlum

fartari
et hAEEL PHEHNE, ma&m%%ewegﬂlﬂ%wf tgand s %&%’}PP@W@M &g
4- mepiimydri ewzmaesaudl fetiniy@)ipleijicdnd hewativesde sueh es methylamine,
2- hy gh@xyiRe B ifmine, ﬂorﬂ&ﬂyl’éﬂm@ A6y RENE Foerd EndtRamine,

| ked@tﬁ%lgﬁl{xe QQ{ﬂXn%Ta eyc?ll%(gki%flaﬁlﬂle dufsc%?]@lgrﬁﬂe an—%&ﬂgﬁ{ 1& ed

25 b
The %WB%‘% gigeridinesaprpRgling, rimethylaming Rty Gmife; t&Prepymreeons
may beénchdineepytridide, iqningint breliisoquinoline, the benzathine, N-methyl-

D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and salts

with amino acids such as, for example, arginine, lysine and the like. Conversely the salt
form can be converted by treatment with acid into the free acid form.



therapeutically active non-toxic netal or am ne
addition salt forns by treatnent with appropriate

we@e@anieennd i norgani ¢ bases. Appropriate basePGHEP2004/050175

fornms conprise, for 30 exanple, the amoniumsalts,
the alkali and earth alkaline netal salts, e.g. the
l'ithium sodium potassium negnesium calciumsalts
and the like, salts with organic bases, e.g. prinmary,
secondary and tertiary ali phaltorc and aronmatic am nes

S uc hl"h%%erlfl a(tzicp t¥onas£ll} ﬂso Cf)mgrlse%tltl? gdra%s algc{ ngnt agg1t1011 "forms (solvates)

di rrewhﬁh thfiﬁ%oundﬂ?fe‘?wlaéh%é c i ‘e AFrOTER ﬁéuch forms are e.g.
di priypigles aicole]ated iandstoplilepy| am ne, di - n- but yl am ne, 35
pyrrolidine, piperidine, norpholine, trinethylam ne,
tyi efﬂ@Yénﬁthé%mafyr anfie® Wﬂs@fﬂef&ﬁ}befoﬁldbﬁﬂéﬁhé fhkaftEhary ammonium

N IstaL \Yemch%‘ %g&ﬂlﬁs AR 0 e DAL fo¥im by VEacRETVeRIL Pisic

2 amlﬁﬁqg-elzof(armpwgl ﬁ%@ﬁ% O endanppgiairgiuaiernizigdssb s de
sal tfer example, sabpt®nallpisttstitaied iy llabdedaylbalch oy lalfydialide, e.g.
ex anpidioddetr Bed2Rliodldy, SOME r@BEnts Hh bdok Bavik@BW@Ss 3R Msd the

?(? 't usie({ﬁ suanas a‘rf’lg/é%?lam él[ﬁangs@% gg%%'%g%fg%fietsulygn;tg &4 Iaﬁéyl
PCT/ IEfobOrAY L yBHes7 B quaterary ARING BS Paidichi R A osed so

Cconprhiaseseutitedly hoedrtecaouraerdnsiotivwdeshlomditond,derof wiflmgoacetate
(sol yatesde. ™WRESRtetidEorcRUmR Qe KESNtRHude@ LMY i8n xkdan@d 1Bsins.

able to form Exanples of such forns are e.g.

!l?g’/ d rﬂe?\?oxuﬁl f&"l)flg 9)% ﬁ% Er%se%ggbﬁgdg drglgea{éto-gagpr Q {hEncom ounds of

quat ef nary am ne ereln ore

quat CFHE ) ARG A Sexl oL ARHT E6°% HEmLS ﬁ%ﬂfﬁ%go g Socalled
forntoed{1) are able to formby reaction between a
basic nitrogen of a conmpound of fornmula (1) and an
appriophi tetagpreficaddan A saeang tha g@ftonnds WE forada (1) fnd the Radxlee,
an Oﬂﬁl‘tl@l@ﬁlté )ﬁua%ér‘llx)aﬁl dnﬁ HJS%Qi s?elle%&’ﬂenlﬁtlal'l)dﬁomeﬁﬁ Ych 19@1'115}%%&5 one

aryl al k I de

O hett SRR ERSOR T SHOTG Y SR ™l S0 be

10 used, such as al kyl trifluoronethanesul fonates,

al kyTheﬁ%‘ﬁ’h gﬁé%chqzrplgqﬁlafse@erlcgqa]s skl§,qd hereinbefore defines all the possible
p- t Adtueiesalid fomatvédch thk cqupduedsrd foymala(Ip) endhgr oxides, addition

POSI dairy @uaYer&ﬂaéfngﬁég oﬂﬂ;l&&&&@dﬁlly fufiBhdTBG R veLadyl Phssess. Unless

ta:‘: Icfeﬁﬁerwwe me lél{lletde()¥ [ndfd 1aa Red {111{3 cl%emlcaq’.%g gﬁa%n &I cglggdumjis dgl%’tes the

choi B alb eospiple Ft@a%%cau‘& isﬁ'ﬁerlcé?fmé’ﬁélﬁ APgeesauipinge alh 5
The &bsexdoders bod ementdfmets héthpbasis ervtecd orsproaelss veetl@s erelapiithe
to cRmPhilasRohhR reREpeRds (Dfind haF Mekiaes( dakts, WhekebNguelary

9 6 a%il ﬁes glbstkﬁla f?gey i I?stscgcpa%? ertﬁiiegsrﬁallalroe/(; ?r)é%gatolﬁ?gs ﬁ]gl 5t°}1 €

of tl?fétlcelahlﬁiﬁalﬁaé‘ywd f“@i’tﬁi?fe&ibkyllﬁss ﬁ@l%ﬁé he Oﬁkﬁfd%erﬂa@sms
20 asdlgintricanpsiad oS prompizdl) ésr fominsyaneaspeeedan €B), this means that the

st er eRpBeRiCRabditid S FRE b the (PkdBer.MBY coOntain one or
nmore centers of chirality and exist as

§§ er l%gj ﬁm Cs"f]él %o%erl iCQAES ncéy Ezf% HR: R- -cq@ c(Sn n substll%lel]gts on

ster {Somer e For MY “as Cus&d - her ernber or e

def | FEETEPEIG mwl%lesgsgmteé radicpls Ay Ay e REIET e 5 OrE i ch

t he oofipoatiadsCafipofus wodompdssidg doable bertde ran havegriEdemgegen) or Z
addi zhseifimerdSst&radchdmistuBdaRIrddadly boadl MRS erds cis, trans, R, S, E and Z

Py SLOLABLERRLY, fHIELANA s JB 1 vati ves may possess.

| ess ot herw se or 'indicated, the chem cal
desi gnation of conpounds denotes the m xture of all
possi bl e stereochemcally isoneric forns, said
m xtures containing all



di astereoners and enanti oners of the basic nol ecul ar
structure as well as each of the individual isoneric
wo eoom®74261 formul a (1) and their N oxi des, sal tBCT/EP2004/050175
sol vates or quaternary 30 am nes substantially free,
i.e. associated with less than 10% preferably |ess
than 5% in particular |less than 2% and nost
preferably | ess than 1% of the other isoners. Thus,
when a conpound of formula (r-is for instance
specified as (E), this neans that the conpound is
substantially free of the (Z) isomer. 35 In |
par tfrt%rﬁﬂchern}waﬁx sPEBigderme otntoaweuningt formvie (b ARvigusly gie
S- cantndgd todk iembraces witsin ittiewsenpt sf thim invéyitivml ent cycl i c
(partially) saturated radicals nmay have either the
C§ S-FoRkontd RS vorkshds @ Fordhl® (1), tHel FRAMIBY 8- &6 BAN8.SSivEs,

doubl e b . . en)

"ot o BSART ARiFAD rdRY Sl P HEARD sk in HEUSARIER

tr arfgg‘eqﬁ’ the&bs@t%ﬁgeozhena?aécqﬂggqratpﬁ W0t gﬁpglrbeél %ﬂetermlned.

ski | Inglebsd qases He starebisonlc KOO AVIOHA28 firsPSliteeR? G a&Ios 75" and

-1 1ft§$ &E(lﬁﬁ(éb‘laigf’i, @gﬁdub/fufﬂ%@ PRdrdiice foQlid Wtullfstetcb@hemRAMOHMA S tion.
il a «h » QDVI0 - I :

LAV GO0 i il RO, oD R R

conpyURdestasse ik gptpahroatipn ingcpsgi A Hidolr PRyS 2» NEYMaEs,

sal tslatigehiy &t son skijled insthsarr iy atderio detsrmine treebsolluteconiiguesties of

and dubeconpb@tdmehs at &sows@éinddd sdch 8, PF eRMADR] X-@4y diffraction. In

t her gofuy LRS- AARA R, RERIARGRE WL Bl o€ AhLAULAIANES

not experlnentaf%¥ 8e?ern1ne . .fhes “cgsgf t he

Lt er'BofesRsARF It FstioRs IRHicd Arewladiented sl ieB bt &y fhgsecond as

desi YrPdteti‘BS, Withbut fimdier thensecbaertabster@thenvigal propfiguration.

further reference to the actual stereochem ca

conf S oftthe Q8mpolilis D i (1) 1B dlbo ‘eAist ighelr tablomeric form. Such

ster ﬁ%ssaq)tﬁr(ﬁlélll Eotfeyﬁi?iﬁy Elﬂﬁataﬁn H{é"%{ﬁ/li %QM§ Lnx intended to be included

characteri zed B or | nstance their optical rotation

Ph cyidn thascops of tepeesHs XCTRR™ enant i omeri ¢

relationship. A person skilled in the art is able to

det eWhengeer visd herpigadieuths eontopars pioarmyfa (Ds jsepsant to also

C onpiacindtsheirsh-oxidedorins kKdvsaltsatih@dermyehimsandftieir

exanPliochelida@y isbthdri Fa&k. ONspedidl intG@BSe théve caigbunddof B¥Bula (1)

a%ere@h§qngnugmg%éhur§g, they can be further separated
er & y 15 T he resp%% i've first fractions isolated are

designated "Al" and B I" and the second as _"A2" ?nd

» B2" Wheiey 3 gtstl hereipefras orhereiapiien Bat sustipupts Ge Psglected cach

st er edeheiityalt «f e tiftiof§ umardus fefinitiSuneicipds fortrearmprfooRrdé R ",

of fQrgpitde dohbinBiRYs &t HRn@X¥iwhich bid chdifdally bRLBIOMRINMIfCh lead to

Eﬁgﬁgﬁé%%gﬁm&ggﬁﬁuﬁgphough not explicitly indicated in

ove ‘fornul’'a are intended to be included 20
within the scope of the pres i nvention, engver
s oS HherouF R e pmPoyps of GPRfla @2\%&% Lieggst *ff%%\?m E{E|mane or
i s neanof thofolpwing limiteibnsd® -(Hepply.-N- oxi de forns, their
sal t @) -a-AtkFa'QrepleRhid abiyalaftddRsl odfemilhei r

er eochgpieal iyisoneri ¢ farnms. OF special interest
g%e thosgﬁb%ﬁﬁ%%ﬁ s of foaégla (1) 25 which are
st er ®dBRdni-cal’l y pure. Whenever used herei nbefore or
her e{chafit @d ot kat substituents can be sel ected each
i ndﬁ@i@ Rdfﬁ Ry drdpeQ rmort %:( aﬁalllqnsdrbo@g; mmﬂ;@;ﬁﬂ@@&ycﬁﬂbg?y@ns,
such a e R10, a possi bl e
conbinz%ﬁgﬁggéﬁgpkﬁ?gﬂéggﬁaﬂ'éh are chenically
possi bl e and which lead to



30 chem cally stable nol ecul es. Subgroups of the
conpounds of fornmula (1) that are of interest are
W@ bwvge742ber ein one or nore of the foll ow ng PCT/EP2004/050175
limtations (a) - (v) apply. (a) -al=a -a3=a4-
represents a bivalent radical of fornmula 35
- CH=CHCH=CH (a-1); (b) nis 0, 1, 2, 3; (c) inis
0, 1 or 2; (d Rl is hydrogen; fornyl;
Cl 6al kyl carbonyl; Cl1_ 6a| kyl :12€1_6al kyl oxycarbonyl ; C

200 | )(k%%l% i %EE%EB%P 3%195&( }’6%1? bot?c%ﬁal g-azﬁnwd with cyano or
i ndepeWieHTPR-Esrryeipadnly - abipryl ortipoadls PRy iTbig Pf gore
subst i haldgedatovhg d e, . saditynylwptidnaltyGlibs@)uRE with one or more halogen
C3. 7Cy&5]ﬁ@$rléyzino &%au@@dxmmyl QBibb: N 3 dn¥, nkki0shihd, ut ed

one

ptl onxgi)rr é iagyg)ﬁn{no,t %(g (\?\Aﬁl}'lﬂamm pogyhalo%atgy(?ﬁof:?&o% 15}{1?

or cyabGOR: BTy CTDBAPHCERBLO) ng

ni t r o, -NHG(AO)R® 5CENHIK G a fHidicd pf foamdlno,

di (CL. 6al kyl )am no, pol yhal onet hyl,

pol yhal onet hyl t hi o, - h%r (QJH- S(=0) pRes,

-Q(=0Q R6, -NHC(=O) H, C( =0

-NHC(=O) R6, - C(=NH)R6 or a raéi cal of formula A2 (c)

Al wheyhgie cRACH) ifikpchffi@pieNdeR bl yrY; 8ndN, CH or CR6; and

1]00A2|s NH, w%!k?rog (f) X1 is NR5-, -NH NH,

:g(:[\@)& is —NR ]%i —N- -8' &05 :\éfgkane T, oo s, -S(=0),-

- X2- Cl, 2®! kqﬁ@m 3ﬂ(‘0)dﬂR -Cﬁzﬁahdkl@méd'ﬂ-)@r =Cqalkangdipl-Xx2 i s

NR5-(g Xghm@ hoR3 is hydr ogen, hal o, Cl.6al kYl>

NRl > =0 13 :X8- RZ 6 7.

?’(Fﬁllé ]fﬁsu gr) ]A\IBC"?’(, <y! Nﬁef{ lfé%jﬁ‘ﬂ{ IQ( dgs?) 'Y r5(3;

Bhen ﬁu@\b@ﬁ&béml}eé g Pl&ﬂf BE AP o ﬁ’d“ SR Selectd from
- C(=0) eNRORI 01 -CCO)0HMRE r@loalqulﬁlwltylteédﬂwompl G19EE spbstituents

NOr e Seds tndépgdadth®y seRaahidnicep endeat-Cy-salrRér? ek’ srom

hal o, ey %ln%ny@ ngbﬁﬁ(teTIQ))lﬂll}lll:@g nQongubﬁzuentQ Bach %e;ﬁ@de%ﬂec‘[ed

subst i re_substituents each
mdepehﬂ‘@ PPy ER g:étcgg\swgg(?fﬁ{hal 0, cyan, -C(=0)-NRORL
2 R?)Xsiso—P(R) MA-NHs, NRY= -O= NSNH-, - N=N-, -0- or -S
(j) @4&4n§hah>ahyamhmgemoyy C') @ker@&bké&lkyny@ Bdidylogy) y¥ano, nitro,

C2. 6al F iéloC; \yl ﬁ’dl)lﬁ)ﬁl)@])%ylkyl @@:ﬁO)[’NJI@F[@“ Cl_(,alk loxycarbon 1,
pol yhal o {,1 ?? I\GE kyl oxy, E.[) 3&214
Cl. 6al Qy‘i "ii s of*? 1, 164 I car bon for
- NR1IBRR4is hydrqren; fqriyl; %alkgcaww{%eq{kylpéy ﬁ%}lfyloxycarbonyl
3. 66Ky @aulkd iR R Gt pealialog, ,abvT; C1. 6al kyl oxycar bonyl :

55 (ﬁ%% RRR alndnbeydicbRbiklio, pANRHS Rtrall 0ROy RBELEScycle or a

¥nohocycllc 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,
30 C,.salkyl, hydroxyC.salkyl, aminoC.galkyl, Ci.calkylcarbonyl, C;.¢alkyloxy,
Ci.salkyloxycarbonyl, C;.¢alkylthio, cyano, nitro, polyhaloCjalkyl,
polyhaloC.salkyloxy or aminocarbonyl;
(n) R® is hydrogen, C,_salkyl or arylC, ,alkyl;
(0) R” and R'® each independently are hydrogen; C.calkyl; C;.calkyloxy;
35 C,.6alkylcarbonyl or C,.¢alkyloxycarbonyl;
(p) R™ and R"* each independently are hydrogen or C,.salkyl;



(m R7 is a nonocyclic or bicyclic, partially

saturated or aromatic carbocycle or a nonocyclic or
wheayor4261 partially saturated or aromati c het BCDERDE)50175

wherei n each of said carbocyclic or heterocyclic ring

systens may optionally be substituted with one, two

or three substituents each i ndependently sel ected from

hal o, hydroxy, nercapto, 30 CI.6alkyl,

hydr oxyCI 6al kyl , am nod _6atW¥yl, C1. 6al kyl car bonyl ,

6al k k o ly t.hi o,
cyar@ llénP?x @1@&)} lorf?g’( y”%?%t% dla‘wa oy BT%;gh a]h% Gal kyl oxy
or dRikde aepo AP hy@f@;y, o= %NRy%lr c?geafhk eptionelly ngbﬁtltef?d Wit
ar y1Clcydad, ky(F0)-NRY R Ror laave CRbDemaationallgl eppetitatediithycyamor -
hydgg?geﬂ: g&}{bgﬁl &}’Glalk r%ﬂ-op@@ﬁalﬂy LL@%?Mlted Wi r;:yano or -C(= F?lNRBRM

4 calth VGRS %gﬁt AP Xt@a&ség% B0 Py
2004/ Otrepd gherpg R EPYBOZPOBH TN " RABOIRS ‘N- R
C 6a1kg1112, SPH Q)N *Rf) b%ﬂ:H-iRutoeéCMARt”hwheyam 8ClBf may optlonally
e LN N
cyan(cg)Q = ﬁ%ﬁf&%ﬁeﬁ 6%%'1 Ra &&UQCZ 6al kenyl optionally ,
Kubs®i¥ WP@%PHWIWCHOSW didrows halo, €ty T RRatirow: ceno. gEPYRVE
opt i ongdlyiylomethgbiyt INFREOMRY, mmyanmlmlkaneﬁ(yi;@o-Nﬂzs;&Rim isB).

agd b\é\’fﬁ ?suQs%ﬁl%dmlﬁ'cyﬁngmy C@@Rg be at tached to the

noj et i S
t hen _6? arygs plﬁppll ow%g saﬁtj tf_%?g th 6nel__av§ or {hﬁ_eé_bg}‘tuems eeﬁ_b
=CH- O ingyrengrntiyaripeted froachalRirydresy, margapiRg Gsallnhd b &R Crefip)
nay opCiaRANRYR "6 akistbonyliGehlkpotd) Ceyatknbxychpoybxy,

hal o, @i L@ [BPFBIRBE Sal BA6G, Hkyloxpal kyl or
- NROR O5 gmcg%}])fn%rnéggpﬁo%@nt s'%%ﬁ%gen lI%y rggy, hal o,

Cl. 6al I'&;I vl 6%V, > cyano, nitro, NR13R14,
pol y(ﬁéﬁgm xﬁ?ﬂogy;@c or _brqyplwrtﬁgy saturated or aromatic heterocycle, wherein
- NH SO2zch & sadlahieanyeldti oy hgter@eIN(rRB yiBteme mayyopitionally be substituted

6@l Ikyl with! Qn\qi ivJothr ﬁ}?ee%gsnu&ﬁ/%& 19{[epé’1‘ﬂd@1ﬁly QU EORBS b halo{ K Hroxy,
aryl is

LIt
three &58 cs‘%%’t uéa eaé‘#’ (’a]ﬁ)asan{mo ﬁl(?/l%' 65‘1 %?be ‘\f/\?o?nr
hal o, kydkeRy, Cneékkzﬁlaw%sbow%élmmo CYF}% P‘H%P@%%H’%y?lkyl

15 Cl1. paitiipCNRKkZRI4, CL. 6al kyl car bonyl, C1. 6al kyl oxy,
Cl. 6al kyl oxycar bonyl, C1.6al kylthio, cyano, nitro,

@9' YR ah@bdlar® adikysking @l@éryLﬁﬂJf @&Jnmﬁﬁﬁs KWOQ%L)Y&; (I) are those wherein all of
A=) angBell:I)’rﬁila%o@Za) ﬁ% (v) Het is a nonocyclic

or bi cycllc parti’a aturated or aromatlc
Rg: g{)gg 6]5 r enéere::/s\'? éﬁésel,{]::)glgltl e??%'!?l Ofnpigqc{j 8§ gfnll whelemo orne or more
s ubsefitha afeemerpignegilihitatinme (2) t (wonsienalli prpdy asd l@@ﬁ qrimpeif$he

e@c hfolindepenidentsky) seheshyed from hal o, hydroxy,
nmer capt o, C1. 6al kyl, hydroxyCl. 6al kyl, am nod _6al kyl

Cl. 6gh k¥l=§%';=k%0rﬂéﬂlesen@1a %ﬁ%%%&ﬁ@ff&%u@al kyl oxycar bonyl ,
Cl1. 6al ky h%lg _ﬁg ni t{q pol yhal od _6al kyl ,
pol yhal 0 1Cll<"{/: Xy. 25 R Bfartl cularly interesting
subgtboups bfr Lonmpounds of formula (1) are those wherein
abl @hHmislor2
(d’) R' is hydrogen; C,salkyl;
(¢’) each R? independently is hydroxy, halo, C;salkyl optionally substituted with cyano
or with -C(=O)R®, Ca.¢alkeny! optionally substituted with cyano, Ca.calkynyl
optionally substituted with cyano, C_alkyloxycarbonyl, carboxyl, cyano, nitro,



the above |imtations (a) -(v) apply. O further
i nterest are subgroups of the conmpounds of fornmula (I)
wabeneia2z6pne or nore of the afore nentioned PCT/EP2004/050175

limtations (a) - (v) optionally apply and one or nore

of the 30 following limtations (a') - (v') apply :

(a') -al=a2-a3=a4- represents a bivalent radical of
formula -CHCH CH=CH (a-1); (b') nis | or 2; 35

(c') mis 1 or 2; (d) R is-hydrogen; CL.6alkyl; (e')

h h 6
ggfl OI’F% } gqﬁ&ggdea?&{)%ahé d&‘% 519’?%mmoa§{) O)ﬁ ]@%é@g)
C2. 6al ReF P opHGHP - EUBEY R e )tRh%y%IﬁB{ or 4 acical of
C2. 6al Kyrmyle  opt i onal I y substituted with cyano,

Cl- 6al kyl oxycar bonyl, carkoxyl, cyano, nitro, WO
2004/ 074261 PCT/ EP2004/ OS?)#]%A - 14, ami no,

nmono( Cl1. 6al kyl ) am no, di (CAZ\B@I 'kyl ) ami no, -S(=0) pRs,
-NH S(=0) pR6, -C(=O)R6, -NHC(=O)H, - C(=0) NHNH2,

- NHC( s@)eRf call{ ANIe[ROd@y B N, &6 ¢ &R %ahd nd 0ératagitwoA Ak N;
(©) A2\ Al 5 whelgib *a¢ RrAl i ndependently is N, CH or

PO ARG A, AL, N afh? Mud, S ©
Cl4al kaﬁ%&%m- -QHOMNR -, - KIRC - kargfiyl; or.-C(-satbymeniR X3
- X2- @) x%ad kadeddy! - or-Cl. 4al kanediyl -X2-; (g') X2 is
5- ds o 4 K 7
INR &)I@ls’h &Qginhhl\la)o Bsa%r@l Yok gge%%w 1)?53 %;ﬁ)aﬂ{ Y, R
c1. 6al KIS BRI RY opg VR %?enismhwmﬁweﬁkgmd from
each i srapdhderi(ry)-NRiRe ¢ Eadlkenybsvbstigyesivgth oRgorgpore substituents
- C( =0) eNRNMREfENdeODy SRbtkEMyth had Bgdnd brHOEEO WR R’ ot e, @itkynyl

nmore s g@rﬁﬁt‘lﬁe&’ &Rt Sne 0?9181@ sﬁtﬁ%@%@@ﬂh&%aﬁ%tl? gél&%dfﬁroﬁ’imalo
S c&‘ » 0; or C2_bal kyhyl

é bst |t q }ﬁe’ or nore substituents each

i nde@é?ﬁ@lén’NRyO%@’r ected fromhalo, 15 cyano,

- C( =@) RNRORA Qiydrpiy, T1.XByli G.calNRyE OFsal@mnyl, Cjsalkyl&d, dyandhaikro,
hydf Oxyc —6¥N§a‘h{|‘@y&. éal%\?éﬁr%ﬁﬂ)’ép algca@@ Rfk)f&bﬁ&b -NR"R™,
oY E o :
)lk)({l y { , G _6al kyI car bonyl formyl, -NR
i's hydr ogen; Cl 6alkyl; 20 (1') R6 is
Cl 4aJh kilis arﬁlnﬁ’ﬁle iRécifismanvyycti ot Higclgpetiafly eaturiac yiohatc
or Dbi Cy@ellbdéycleﬁ%lf tloRdch Mic DRbikyAL, %Q’uﬂfy SRR, a‘?omatlc heterocycles

car bocycl e i Jh
sat ur at ep %C&ﬂ%m@lo%e% 1 this s%emﬁceglo‘l Xﬁﬁlelem eaé% o{“ saldacarchychc or

heterocyclic ring systems may opt1onally be substltuted with one, two or three
25 substituents each independently selected from halo, hydroxy, mercapto, C;salkyl,
hydroxyCalkyl, aminoC.salkyl, Ci.salkylcarbonyl, Cy.salkyloxy, C;.salkyloxy-
carbonyl, Cyalkylthio, cyano, nitro, polyhaloC,.salkyl, polyhaloC;.salkyloxy or
aminocarbonyl;
(n) R® is hydrogen or C,alkyl;
30 (0”) R’and R' each independently are hydrogen or C,.salkyl;
(p*) R™ and R each independently are hydrogen or C,_salkyl;
(q) R” is C,alkyl optionally substituted with cyano or -C(=0)-NR"R!;
() R" is cyano, halo, hydroxy, -C(=0)-NR"R" C,calkyl optionally substituted with
cyano, -C(=0)-NRR™; C,.¢alkenyl optionally substituted with cyano or
35 -C(=0)-NR"R™; C, salkynyl optionally substituted with cyano or
-C(=0)-NR"*R": and, where possible, R'7 may also be attached to the -b'-b*-b*-



specifically nmentioned in this specification, wherein

each of said carbocyclic or heterocyclic ring systens
woreap4opoonal |y be substituted with one, two OPCT/RP®E4/050175

25 substituents each i ndependently selected from hal o,

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

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

Cl. 6al kyl oxy- carbonyl Cl. 6a|ky|th|o cyano, nitro,

pol yhal oC 6a|ky| ponhanCHSGaIkonxy or

an1nocarb dr ogen .or, Cl 4 h 730
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N R7(v*) Hidk i©a Rbbocychiblofi¢etlic, piidBly sanithleCiratimaliRicdRicAcle,
=CH R, %ﬁca%&émd wWhes ﬁie{iﬁcatrcg'ghé}@ly edPbt s@ﬁ@ktler)écy'@ﬁc ring
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1. 4al kanggh Yikrd, mh&@§311%1 pbihalocRlWdylokg Phenyl or

phenyl substitutéed with one, two or three substituents

each, in ndent
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syst tlona stituted wth one, two or
three substltuents each i ndependently sel ected from
Bal olahydr'oxse, - rameserpt yalaatiradenl RRfPimubsy dr oxyd _6alkyl,
15 ani no€h=@aldrecH- C1. 6al gyh;car bonyl ,  C1. 6al kyl oxy,

CL. 6ghkyl pxycar bonyl , CL. 6al kyl thio, cyano, nitro,
pol Eglocg 6al kyl , polyhalod _6al kyl oxy. A specific
subg d%“ f the conpounds of formula (I) are those

wher @R a4 hydesgert ethyll i nitations (a') - (v') of the
B0 eV {cOUs iPiRfcagl.AmA opfbiyy. suRQtulel witA Efang W, salkehy bgioeslly
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(v') di(C,.¢alkyl)amino;
(F") X, is -NR>-, -O-, -NR"-C(=0)-, -C(=0)-NR "-;
35  (h”) R®is hydrogen, halo, C,alkyl, NR*R", -C(=0)-NR"*R", -C(=0)-R"*; C\.calkyl
substituted with cyano; C,.¢alkeny! substituted with cyano; or C,.salkynyl

substituted with cyano;



optionally apply as well as one or nore of the
followwng limtations (a") - (v"): 25 (a")

WO 200a2raB8=a4- represents a bival ent radical oPCT/BPI04/650175
-CH=CH CH=CH (a-1); (b") nis 1; (c") Inis 1; (d")
R is hydrogen; nmethyl; 30 (e") R2 is halo, Cl.6alkyl
optionally substituted with cyano, C2.6al kenyl
optionally substituted with cyano, C2.6al kynyl
optionally substit ut ed with c&%no
Cl 6 yJ a bon
mond §‘s¥%§ﬁﬁ fﬁk{i?fzc%ﬁ%@aﬁ?z@%@% M, angy iy
NR3-, - : -C(=0) - NR13-; 35(h) R3 is
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specqnﬁ)lféad ﬁyymg@r&cpﬁmgm in this specification, wherein
each 9861(51?100% cI ic or heterocyclic ring systens
rray%)&t | §CHE" Bstltuted with one, two or three
subst’ )tfﬁle‘ﬁlfié‘ eaéftfw [o8#ependent | y sel ected from hal o,

hy dr @RVR" ey aikpt ation@lly Giadtkuydd, withkyapoxy Cl _6al kyl

am nQQRﬁ@L)}ﬁMA »C(Qé) ﬁﬁhkyl €359 B}Mional ?lub@lﬂhtkd/%ﬂi(wano

FcJ:clal Sﬁ[’:\%(@% R ?Iﬂtlﬁnqﬁg%% EM%“L‘D‘ B cyal%)?@toﬂlkﬁﬁ‘#

ani nocardemyl O-pth(nﬁ suﬁgtulteg V\ﬁty QYa5y e Chi lO) éBaI ngﬂ wheut 0")
RO andoRil:, & enah ykslqs opetaghed {ophe)-b RED’-ammiktRiyde doplge bond whereby
hygr 0gen;s t%ﬁ =00-NH,RIGR P, &(I\Cksr BRIk, 9pbirgnadi,y=CH-C(=0)-
subst i tut 7 G 15( [ [
P ly. be sub ith
R R ARy Y o
cyano CyanoC( =0 - NR13R14; C2. 6a| kenyl optionally
subs ts7 tQitepdsens hirrezrano NBR %0 =O) - NR 13R14; G 6al kynyl
Opt | Qﬂaxl’ deYre D S drdddt, @iﬂdr@l\j%e%l@ﬁaﬁmylodf, 6%1@(1@@) cybﬂr? §QI3R414
ﬁ}g? e attached to

P S0, RRESDAE Sk TR B8 0 wher ob R17

is tHe hargos pheJNlLPr thl_y L@stltul?q_vR 1 ong, N_v?)orl;téuge sub t%ntﬁﬁac

=CH2, n@perOéntipelecRE@RbAl0, hydiOke, Rsalkply C @i eXy 5 1salkvdthisi n

=CH2 n@ynoptrb.onal Iy be substituted with

(v”) Het is a monocyclic or bicyclic, partially saturated or aromatic heterocycle,

30 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, Ci.¢alkyl, hydroxyC,salkyl,
aminoC,.¢alkyl, C,.salkylcarbonyl, Cy.salkyloxy, C,salkyloxycarbonyl, C;.salkylthio,

cyano, nitro, polyhaloC.salkyl, polyhaloC,salkyloxy.
35

A specific subgroup of the compounds of formula (I) are those wherein all of the
limitations (a”) - (v”) of the previous paragraph apply.



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

w@l0dar4yl oxy, cyano, NRL3R14, 25 -NH SO2- R8, PCT/EP2004/050175
-NH SO - (Cl . 4al kanediyl )-CO- N(R8) 2i (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 kyl oxy, Cl. 6al kylthi o,
cyano, nitro; (v') Het is a mBnocyclic or bicyclic,
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Cl. 6alcgmenxiy beth Biagyaf the @E’%&}lmy@tﬁp & Whl@%ﬁ%com?ﬁc‘qeql o,
pol y(ba) wiare Balidayt n isobiyiatea@lictd iyl endhe RSutispe &ipldced
subgr Wsﬂfm @ra%ggmyiﬁQ§p&t of I GRILigés! ) are those
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wher eiq @msalogrcam@@r MBIy PESSY, hitr6, afffoem6do- bhe f ol | owi ng
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e, RANIIG(SH: CEME N e Ul -Cir NINB' Gk Srenian
in respect of the X1 noie 5(a 2) X, is linked to
one of the carbon atons in nem@ pesition of the
rbonatons comon to bot/hz\rAl, ngs of the bicyclic ring
systemto which X, is connected. (a-3) where
appl i odite enchiﬁsi@?pmﬁenﬁhéﬁ\bcﬁwpﬁRGalhﬂ enis 1 and the
R2 substi t uenta,issnipl@sedNrf.n position 4 (para
position) in respect of the NR -linker; (a-4) R2is
hydr@xyr®ibaf @ hy&;ageﬁ 3l &Y:hikopt ¢ gyl (}’ptlSthll§ tuibktititehvivd dydmo.

ano or with -C(=O R6, 10 C3_7cycl oal kyl,
haI Og 8regeér¥é su%grtoupals gla!a \%lberel tll%éa/?ioea%dﬁn {&%ﬁalolr or e

substi tuted vvlth one_or nore halo en at cyano, .
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D N oene Or motie,(1BFeraay wa)larfwlhwmgp@tryhms arndt: hy| |

pol ydmbemtaydtnhhpammﬁw@)nﬁ@ -NH S(=0), R6,

-N b—k‘sc-a%—O) NHNH2, - NHC(=O) R6, - C(=NH) R6 or a

r adi a‘l 0 Yormula Al // 15 1 wherein each Al

i ndependdnt13PTPs N, CH or CR6; and A2 is NH, 0, S or
NR6. (b(@%ysCRallqyksemlansmhtyadrl@@en or Cl.6al kyl or

Cl- 6@l isoyt bramal |y substituted with cyano.

30 (b-6)R'is hydrogen or C,_salkyl.

Of specific interest are those compounds of formula (I) or any of the subgroups
specified herein, wherein R* is halogen.

35  Also of specific interest are those compounds of formula (I) or any of the subgroups

specified herein, wherein R s halo, cyano.



20 A preferred subgroup is that wherein R 2 is cyano

and R is hydrogen. Also an interesting group of
w@owpounes are those conpounds of fornula (1) PEEPRI0N4/050175

one or nore, preferably all of the follow ng

restrictions apply: 25 (b-1) nis at least 1, in

particular 1; or nis 0; (b-2) R2is cyano; (b-3) in

is 1l 2or 3; (b-4) RAis C 1-6alkyl, especially

nmethyl; halo; (b-5)X1 is NH'® 0; 30 (b-6) R is
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su bngt?&B@P%‘f‘dSé’SFPﬁ‘B‘t}ﬁ gy cagpe Prs?%%ﬁ‘w& jnuinberh ptlvyay pynumber of

P@r ewinch avhepleined lgreénaber imopre daifil. t he radi cal s that are

(or one or nore of the 15 radicals that contain)

het eTiIRGYEPRAdSQF BBkl ATYEbe gendtly frétRrel 6 REGIGY & @SanO(a-1)

C ar bgﬁyﬁ/llﬁﬁi %erwﬁm% f? %L: %M)F&%X. afd k/h a1te Igggc?édrguch that a X,

si's ounds o ormul a can
@é”\?leglsao’h er of pathways a nunber of 20
|ch are expl ai ned here ft in nore detail. The
corrpound§ of rmul a (I) c ch\be geperal ly pr etﬁﬁined by

reacti n %\ne i m di ne g8kkyative
(a- 2 " and W ar
a Xl |eTy_Wforr@ /\/\

sel ect eL sulch t hat
@ Y

Q
R]
WIYN\ II\I\,/——&(RZ)n
Reagent (a-2) is of general formula Zl \N( < X (a-2).



25 (R17)qg 3 (R2)" R3 (R17)q R,a3/ (R4 ~ mX Il N

LRl (a-1) ZfN(a-3) QRL WI1Y\ Ni ~4 (R2)n
woeagon26(a-2) is of general formula Il a (a- 2pCT/EE200M050175

al a2 Q WD 2004/ 074261 PCT/ EP2004/ 050175 -19 In

particular, W is a suitable |eaving group and X, is a
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t osyl at e, mssyl ate, triflatd%nd the |ike groups. For
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st arlbiningPhvedtlersisath & 44 djoxmteeprenyient glgcogmeigmethXeteri s a
Gignard type 20 of group (-My-halo) or lithiumis
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Where X, is C.4alkanediyl the linkage can be introduced by a Grignard reaction, e.g. by
reacting a starting material (a-1) wherein the -X,H group is -C,.4alkanediyl-Mg-halo

30  with an (a-2) reagent wherein W, is a halo group, or vice versa. Where X is methylene,
the methylene group can be oxidized to a is -C(=0)- group (X, is -C(=0)-) e.g. with
selenium dioxide. The -C(=0)- group in turn can be reduced with a suitable hydride
such as LiAlH, to a -CHOH- group.

35  Where X, is -NR'*-C(=0)-, or -C(=0)-NR "*-, the X, linkage can be formed viaa
suitable amide bond forming reaction starting from an intermediate (a-1) wherein -X;H
is -NHR" and an intermediate (a-2) wherein W1 is a carboxyl group or an active
derivative thereof, or vice versa starting from an intermediate (a-1) wherein -X,H is
carboxyl group or an active derivative thereof and an intermediate (a-2) wherein Wy is a



reaction e.g. with Li Al H4. Where X, is C, .4al kanedi yl
the linkage can be introduced by a Gignard reaction,
We@2@4/0b261 reacting a starting material (a-1) WhET/BP2004/050175

the -XI Hgroup is -Cl_4al kanediyl-My-halo 30 with an
(a-2) reagent wherein W is a halo group, or vice

versa. Wiere X, is nethylene, the nethylene group can

be oxidized to ais -C(=0)- group (X, is -C(=0)-) e.qg.
vvith sel eni um di oxi de. The “#=0)- group in turn can
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The oxo group in the compounds (a-3-1) may also be at other positions in the ring

having the R!” substituent(s), the same type of derivatisation may be performed resulting

in the topical isomers of (a-8), (a-5) and (a-6).

The compounds of formula (I) can also be prepared as outlined in the reaction scheme
here below.
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5 the conponents is such that the systemis chemcally

and physically uniform or honbgenous throughout or
w@ovgissl of one phase as defined in therno- dyPEERRN4/050175

such a solid dispersion will be called "a solid

solution”. Solid solutions are preferred physica

systens because the conponents therein are usually

readily bioavailable to the organisns to which they

are adnlnlstered Thi s advant3ge can probably be

2)(; P L?}F‘gﬁg‘d b%/fo (??]aa]lsu? the Qvaw goPub{Q’% lﬁgetis/ﬁf‘le%n’? 816 cgrnpt)one tis

cont ac
Wi t rﬂlsaelﬁqdqlmrwr %ﬂfe@mcl@?}tsh%%w Pher GRRUPY-F FRIPSPGNfA in case
j ui ceditionthdareasetiafly acgbdledtrmoltingayensegeatrelly knovegh ted art,
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el ev?]g gglohenper atures; b) heating the solution

resul b ng under poi nt a), optionally under vacuum

unt i the o solvent s evaporated. The.solution may
Al soVHE BB ST P AT S G P SR Ee pd - G R g
t hi ndrfing erd selrigpnevanewstiani ng t he sol vent therefrom In
the spray-drying technique, the two conponents are
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35 solvent is evaporated. The solution may also be poured onto a large surface so as to
form a thin film, and evaporating the solvent therefrom.

In the spray-drying technique, the two components are also dissolved in an appropriate
solvent and the resulting solution is then sprayed through the nozzle of a spray dryer



The preferred techni que for preparing solid

di spersions is the nelt-extrusion process 5
w@owpioiesng the followi ng steps : a) m xi ng a POIPP2IN4050175

of forrmula (1) and an appropriate water-sol ubl e

polymer, b) optionally blending additives with the

t hus obtained m xture, c) heating and conpoundi ng the

t hus obtained blend until one obtains a honbgenous

nelt 10 d) forcing the thus-¥Ybtained nelt through one

e zzl e Lin

SOI :.Egﬁ(%we yev?%osr'atltngﬁlg soh? ﬁl“c%ﬁ? he r ulilrﬁ%cfr(gﬁ satgle it)ul d be
i nt éPPRERES- br oadl y. These terns not onIy nmean t he
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preparin escr
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capsidin@sa a ditibd, which Lipod@ocippmecioad & 6blit baiitioa hp@ig:avan@geous

Sk"&%bﬂﬂ&iﬁ%&%x will be able to optimze the
paranmeters of t e solid di spersion preparation

tec ues described ahove

appr S PR BT F s R RHa G RiTRe: PR, (Pt oot
of a&ph%@?@@mb@ﬂh@mﬁ§@6ﬂ the rate of spray-drying,

the throughput rate in the nelt-extruder 35 The

wat eThesalidutpersipoprydrer sayi ba ntilieg opaotridad prstictas Gavigl aypaticls size
that oAy 8afdbo AR AERALy YdsSHASI0h Yim andVhea pfiuv@awl 13ehat25 pm.
20C i n an aqueous solution at % (W v), of to 5000
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prefe Sul

vat eff %Pﬁblvt%plaa?%@?% s e "glstﬁ e C&?@@,
hydoxyal kyl cel | ul oses, hydroxyalkyl al kyl cel | ul oses,
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car bgnayratekydf thd€Ed1RAQARA O Izt Ephralalie EHiRid 063 41 QBIEEE 4Bove,-sBch as the

cell 1H!>s‘t) p 1&9@ ty 91'6 &X}kﬂlgkéﬁk&@tdly lth@%%% of apparatus being used,

carb xy 0se est rches, pectines,
chi t P %?'t %mg’ dre-thro P‘ﬁéﬂte%mf%&gwg%&harl des such
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xant }g}@f@ragy B o 7@@1‘111‘@& b thést ﬁf@feﬁie?d AN {d8nPas. For example,
suitable water-soluble polymers include alkylcelluloses, hydroxyalkylcelluloses,
hydroxyalky! alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of carboxyalkyl-



5 salts thereof, polynethacrylic acids and the salts

t hereof, nethacrylate copol yners, poly- vinylal cohol,
w@eioge742¢l pyrrol i done, copol yners of PCT/EP2004/050175

pol yvi nyl pyrrolidone with vinyl acetate, conbinations

of pol yvi nyl al cohol and pol yvi nyl pyrrolidone,

pol yal kyl ene oxi des and copol yners of ethyl ene oxide

and propyl ene oxide. Preferred water-soluble polyners
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di me;LQ%heﬁdvhe?éﬁﬁh@ﬁlﬁ%&ﬁfnﬁ &F e or n%?§ cfo@ee(gm'l &W@&lp@fs rd
Ed’lt ulgyeﬁl @& Eﬁh rox T 8 fl‘lggr 0?( -C _6a ?6 %g%%onéléﬁ Aleyl
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for Qb rgioy %‘P% 3%? e G R " %aqiwﬂwp
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10/ ImayNRi€a MEREIBE &EbouR0.125h110%.of #30€0.f loam about 1/5 to
511. WO 2004/ 074261 PCT/ EP2004/ 050175 -35 It may

furt R %Ellepﬁﬁ)ec&qyb%ﬁht%? I:ycroge){tr% Eg‘élxlzf'c;bﬁt ?k‘?cfd%ﬁ% unds of

§prnu ormo nanopa i ch have a

surface i er adsor.bed surfa ereof in an
’ﬁle ratg% the compoun o(% formula?lg overt e water soﬁlgle polymer may vary
widely. For example ratios of 1/100 to 100/1 may be applied. Interesting ratios of the

compound of formula (I) over cyclodextrin range from about 1/10 to 10/1. More
interesting ratios range from about 1/5 to 5/1.



anmount sufficient to maintain an effective average
particle size of less than 1000 nmm. 5 Useful surface
wor@ishTess are believed to include those whi chPCT/EP2004/050175
physically adhere to the surface of the conpound of
formula (1) but do not chem cally bond to said
conpound. Suitable surface nodifiers can preferably
be sel ected from known organi ¢ and i norganic
phar maceuti cal excipients. Swh excipi ents include
various polyners, |ow nolecular 10 wei ght oligoners
natural products and surfactants. Preferred surf
ol ey BIthas ep srpeenienih omHIate A1 qompAUBH o fahls b dhetem of
Yet @ngiahieles wititleaesd surfepe wadifiof ads@bedoh #teiswépcd thereof in an
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a coﬁﬁﬁﬂﬁémHF“FEFWﬁpﬁﬁil) and optlonally a
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cor e¥etianptheh atelretirg svazp pformubitihe fhd compopnds dedrmuuad) igewivds a
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|njec " ons and and
seqr ERPEPIRR it 5?5@%6 PRt O SEMTREEN Y R PifoRHe
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ed f egdshose e&iﬂiuhlyconﬁm&@tprefié@mn{eﬂ Guan®§ bof £c@8Sdihdr&dient calculated to

pr eS@%ELﬁQ thg ﬁgsﬁ'ed tllér}rﬁ)g&ﬁ%'%fgtlt i ds dat %acﬁ?&a%&% cﬁ'ir@? I‘Faﬁf’f‘atceﬁ@al

rrg/ k@ar‘%cﬁ%alﬁﬁl‘ﬂsg‘ﬁﬁ““Hﬂ?@sagﬁf%ﬁéi‘réfﬂbﬂ?tsf(‘rnﬂ 8 Olﬁfgw@afido
10 npblkiy), trosiyesypelisgbrwden gacketsywifers,appesiori¢sainiectabde spidtions or
20044 QfAZ6nb oG ER2D04¢:008dd Rultipl&Ghaebri ni ster the

nguired dose as two, three, four or nore sub-doses at
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5 The exact dosage and frequency of adm nistration

depends on the particular conpound of formula (1)
wais@d/o7e2he particul ar condition being treated, PCTEP2004/050175

severity of the condition being treated, the age,

wei ght and general physical condition of the

particular patient as well as other nedication the

i ndi vidual may be taking, as is well known to those

skilled 10 in the art. Furthetdore, it is evident that

ISﬁIC? egl‘lil‘fgs éhe\{’eequ].ll ed (loge aasqou ntil:reenPoer ?{gréore %l\l\l%- ES%S %ragpr?pri&te
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I nveRt ifiiosakb&rmef f ective daily amount ranges

ment’i oned herelnabove are therefore onIy gui del i nes
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f or nif |f%rm(ul|a)<1> e%@ﬁ tBeepa&%lar Qnditipn bémg rr?ﬁte@o%w%itw efrihsopgition

oth ehfemgttﬂaseda]me agd, eeiggend sperslpbysicalscoaditidn-of the ahrégular patient as
ant i Pdjoki b@x@r’ médrmam %@Mlﬁkﬂﬁ@ YR KakMBGS isRE Khan to tB® skilled

E eaﬁl% art, gurth\érllgr‘%o?e it tlS ev1edgnt tt&%ﬂs%fd egf?c%)ée %% alﬁ!)lﬁlp m%%ﬁbel‘f&;eged or

one Oor 1n
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pr esealuatoo opbepigsicizOpresaybilpghaiegoinds afgignstrasineanton. The
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I nf ezgré 1'10 m ended tg Hlmﬁ nhees%(cipe gldl.%g oip[ﬁe! 1#%96%’[1(9 I to tdlll tent

? ; ) I'n such vacci n ithe
al one or toget er t her co n
i nvehEiPERbromPaY e #efPr 2t (H <8t 1rer d%'ﬂ% prig F?“éﬁmaa b\‘ﬁ‘tﬂé"ﬂi‘eﬁ

a natherepeutorgsits tesh s yititvirals letiiainy enningmadulars ¢ vzmnﬁ&)fﬁr
Of I @Y 8€aGfent SMVARSEEPAsAT8eyl iy ialBb bOIissd 4lohe\bAMEbABIBation with

Thu Sothér E%Pmﬁﬁf ot fb%@éﬂ%g&uw vpﬁ 1&%5” Eme &‘gselw ctngpounds

ar nac I'ca acc uvant s. convent
E‘Prp| '8§!yetﬁf usel 10, X3S eﬁélgde fgﬁ g)a REOIsFiNg dndiyjfluply against v1rgl m’rJec¥10ns
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and (b, anRLbesr uﬁh@agaqr@@ hfrinidoil compound, as a

combi ned preparat|on or sinultaneous, separate or

S€q ugg comn¥1at10%1 of gnha%tlﬁ{r&/\ﬁglrktohlga\ng 511dt c%%%ﬁﬁ@ t01‘" tﬁé ]81esent
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or t ey bdMRGdd &% BRGinél p?&)@ﬁﬁmﬂ‘élssﬂﬁdlﬁﬁe%ds Vdphrhte b¥ Squential use
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i nhi E)on%poun
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i nhibitors, such as, for exanple, AVMD 3100, AND 3465,
AMD7049, AMD3451 (Bicyclans), TAK 779, T-22,
WOROMO74262 SHC- C (SCH351125), SHC-D, PRO 140, PCT/EP2004/050175
RPR103611; RT inhibitors, such as, for exanple,
foscarnet and prodrugs; nucleoside 5 RTls, such as,
for exanple, AZT, 3TC, DDC, DDI, D4T, Abacavir, FTC,
DAPD (Andoxovir), dOTC (BCH 10652), fozivudi ne, DPC
817; nucl eotide RTIs, such as3’-for exanple, PMEA,
PMPA %tenof ovi Q NNRTI s, such as, for exanple, .
nevi Y0aphInEK-FH3EL 3G P3odi rbelixc-peptifehS-Tlg corfrgersr &inding Bo
(ti Vinhiipiselh 2, Dy exaingle, AN 002 B MIEEGH AMDTE), ANREIA42,
36017(% cl%é{%% 77928 C%%\é\'mdmﬂog;s %ﬂ@_@rﬁé'é{%ssﬂ%s %C%fﬂﬂ,i PP,

: 963. . - nol i de.. A
B T e T S
FNU- R, Boch-as, fpysgannle, Behki TG BPS, DBl EHTabacavgy P 2pPe,
SP10@3dox R 26'BG 8 CH-A0652)) fuiziviudines BPC SUK hucdestidef RiFLs, such as, for
exahn&lcnﬁple,?gé_ﬁ, gﬁﬁii(‘[e}@fg\»ir '5%\7%’%5, ISIE&]%% 'J’f_cfé‘%}'?mﬂp!’bhhegléﬁ eS,
such, as, for. exa , : - L
ot ot WS SRR e o-g TR0 Ko Papi, SRR pC 2 Sy
and WK6d¥&d  GR0EC (185 SarpridkaMP§52 L1V #3086Ha bk, 961,
nel fDP(EQb"B,r HP&@az pcagd, TMd-di cmam@l'rdﬁ Al 9136 VIISA O, 4"-deaminated
|t0al | e v ﬁhﬁ%&gﬁ%@@ pNBLAZAN AN Ase Hsig%}to@@ duch BPG@r 68¢hple,

i pr /6. ~zenavi r - 3333, _
- BN RR 200 AT RS s s O g K12, K,
PD1 6Base iPiitp6ue) asPpnexngs L 70R9678 30858, Brigoh swssasepny
140lﬁﬁibitoT§VEin asllib,r .e:{m]ei amhpcenandt ahd ptddilid GEBOY (fosamprenavir),

o] y:3%ﬁﬁvﬁgtrfe@iﬁav'ir,nslﬁ!éﬁhatfﬁri@i1_1a$iHQ(l)'bi1ﬁ$ir, phiRkvie Btﬁffgpl|86316, atazanavir,
cas e .deoxyngj { cine: x

nhi BT %&%ﬁ%&mmﬁﬁl&?ﬁ MeGnaf pih 28 Qs kv,
the BNESEALTY Ih{IO6H: WPk 9t Fatol a4t FDV50H PRLARLS

whi chD 1788 ePD L8 F2e Pl 1 4@G & rTMC-il 1, hhsbiniv beidi|U-1406%); cycl e,
the LRQEARBY tnhi6it®S EiRE bs, @F etaiPREcastGREFRAMAL Scok@a;ilBycine;

tenti a , tion therapies as described above
gger%&%”%%%%rf/gg'?gg%zg?i c effect in inhibiting HV

replication because each conponent of the conbination
act sBo¥minigsrmng de spmpoynds of B Pisfeyt pepiigneyihiogisr anfrydalggeats
of swhibh egedsiiffeseni oBags inthey irldidugeletthrehdasetgefiodt ofthge ven
C onvsda{ao@?atana)@ bbterfiigded. OVdnitAati HABREpiAE CBcrvedAbdvd&ert a
qu I R (0] . .1 . C
o feupbl B B 1S RRE Eéafgéﬁ%ad"%@%g%éﬁﬁﬁﬁ%t er ed
as acOmPHBtMerspya dfFsR YRy ARtislns ThaysecdgisR songinations
el i ninmateduct the dssegterf 3@ivef foprentionelf ant-oatreeirdl agsniavhichiwiyldée
ant | refy@fe ®tla rd@sﬁr_ed t!ﬁ@rﬁ@ﬁﬁ’c WREdpBy 1420t eftddt £ CbiBFakdado \_M]dnhl_]e& hent
ant | is agllniql?lere??%ﬁl M%\%%erg . t’Imgse @mﬁa‘ﬁms ?Ze%u%%mhﬂﬁ:}té A0S de

reduce EO en : [ resistance pO SID? %ent ) )
Bher e of coppsniiqualfingle At iepayitaHherapy SHET Ayt AYeriersg Wit e anti-
Thes eirat entibinneftlicapsisniiresa baupinations ralasaotehia! efrfsistraesto gifigle
the gRRMRMpicONdlle AGSMEInMbyAQUEattdt6HE@RS Thge tditbinations may also
asso ﬁnlm%gsg 916: %ﬁ%écﬁ Ié)l(-’) t¥%co§1§e %&%} %?tha? ﬁ]Cl%IiS}P%QI% aero@ﬁt@%{O?iﬁity.

I nvention may a e a ere n condDl nati on

i,pmunonodul at i agents, e.qg. |levam sole, hropirimnne
30t 1 RGP RS PR P sy A DM T e Fappon i
al phiminamedulagugkdgent e.greamisolni bneirarike pritigiuman alpha interferon

di et hybstiyl iRiegsar DeaBhtercukih O MdthiiBRIeAiEb alih,atdiydithiocarbamate,
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and the like; cholinergic agents, e.g. tacrine,
rivastigm ne, donepezil, galantam ne and the |iKke;
wolmAozzannel bl ockers, e.g. nemantine to prevROI/EP2004/050175
conbat infection and diseases or synptons of diseases
associated with HV infections, such as AIDS and ARC,
e.g. denentia. A conpound of fornmula (I) can al so be
conbi ned with another 5 conpound of fornula (1).
Al t hough the present inventiol¥-focuses on the use of
fﬂfe%fi %S ?{g c}%qﬁ]lqug'%g gécjegts feogr tachlre er}@gsgltg ng d%%eg‘ézrllg,%ﬁanﬂgale and
i nhithi ltkér%ﬂ\@ééﬁ%@elfb@ﬁk%% Frérme\?}arl%é%l?r e‘(ﬁﬁ‘i % Foghatyiafsefion ﬁnd
si m digises @vengend ofdvesesiapbagabwitioiIV ifBctohd, sgaboAlpsS and
eveniic, el @éﬂﬁhﬁa |Al Joﬁlp&)ﬁg bfornff ATk fiso bEREmbiRdd VAW aR@her
exa Iesu]o ded to illustrate the present
i"nveRt PO rel after, "DVF" is defined as
NN- di net hyl f or mam de, " DI PS" is defined as 15
dii g@ﬁlp%gy)me RESSETE i,nventhnp_@cuspssondléq ysp Rlgheyrresent compounds for
t et rbwgatingfoutratieg HIVOMBG@ons, Sie gefdnnedhpasds may also be used as

di ”Q‘lthlo%Uigfaﬁé(fog&her viRise¥\Ghich SepelRf dnRRHIaASyRl RhsaGRiatie.
E3< 30 = r21tsm lgeygif Cg,lls of conpounds 1.10, 1.11,

18 a% yeigs gl AR "\ 2004/ 074261
PCT/Expmplesy/ 050175 -39- HC NNO YCN RL I NCN OCN
/', O Tkt Tolld@irglekamplgs atk-irkterl BUOKIustRE: the pridainveitorane Rl R3
0 2) NW, 150C O N\yNH THE N R1,R3=H la R1l, R3=H 1.10
R1=Cler&R3mkt, VRS G inBRBs bV, dilnkthy RIrmBarE ) DIFE” RldeM3& 63

£ 14%5}%@ Stheb =T {gﬁ:llg& o 17 eﬁ%p)d dhye Jx%l%hsd\@s adfieds! ©
NC N@;m?@}’lﬁgom G aed/aéetly acetate.

Examples 1-12 : Synthesis of compounds 1.10, 1.11, 1.18 and 1.9.

20 Scheme 1



(E/
W@ B
1.

RLRBMMOHRL R3 ONNHONNHI NI IN R, R3 R2=H
Z=50/50) 1.1 R1, R3, R2=H 1. R1=Cl, R2=Me, R3=H
048702680) 1.18 R1=Cl, R3,R2=H 1.5 R1, R3=Cl PCTRRR}04/050175
2 RI=Br, R3,R2=H 1.6 Rl=Me, R3,R2=H 1.7 Rl=M,

R3=Cl , R2=H 1. 8 Exanple 1. Preparation of internediate

I b N-ChI orosucci nimde (0.025 nol) was added
portionwi se to a m xture of 5-hydroxy- 1-indanone |a
(0.022 nol) in acetonitrile (Bom). The nixture was
stirred and refl uxed H5 over ni ght. H20 was added and
the m xture was t N vvlth CHZCIZ The organi ®
| ayer was sgpar at :\&VNdr , Fidyt eredsg CN
evapor aggd. The resi g]Je (6gh5 vvas rifigdd by c
chr omat og ver |I|ca el (elfuent: tBUOK
cycl ohexs DR Axane 19- 40R) 7R ECt | ons—were-
col I ect ed and oevapmmmﬂ etsc yi el di ng: Oj%{ NAl and TH3g

l

of starting material. F1 was crystal ed from
di -i sopropyl ether. The precipitate 10 filtered
of f arﬁ]Rd’tHl ed yi elldi ng 0. 9g ofriiratrer nedi ate | b (22%
(Mel tiffy Giint 312C)  Exanpl B1=RIR3PF epandt i on of

ﬂ1 r 3;,0 Sodl fim hydride (®@94'n oi | )+1¢0. 0191 nol )
was ag gyti on\%se to a m xRaFESst |n1t1 rmediate |a
(0. Olg&% ,\ﬂq{?’;o,l n 1,4-dioxane (2 g@r Eg ture was
stirred at room WO 2004/ 074261° 0047050175 - 40
tenperature for 10 minutes after which
1- met hyl py™Col i di none (25m ) was added siM
| nt er medi at e/ T?%1(9,0183 rml) vvas added t%e ot Xt ure
was stirréd \at 15C overn:lé poured

on i&e. The
precipitaté ered th d| & I er

and dried, wiekdifng 4. 439 MM’DHCOITpOUﬂCW ] 68 7 .
(Mel ting poi >RB0C, (MH) : 343) 5 Ex& e(
Preparati on O:)\%\,@rrpound 1.11 Sodi um hydri dell (A% i n

a1

oi l') (0.0054 ) was added to a m xture of b (0.0049
ol ) 'Hm 45 d(IEQXo%I@ (10m,), and stirredifRer2=t0 1.4
m nut e ﬁ&b %e'ngn y_,m/s’lo) n,p1t8hyl pyrrol i ditemmeR2H Otks)
was ad xture s stirred for 10 m nutes.

I ntermng 1 (0.0049 1¢, nol ) was added and the

m xturre1 Mﬁaﬁ & rred at 1401Cf; over ni ght. H20 was added
to theR1 % flérsz and t he m Xfure was extracted with
CHz2C12. € organic |layer Wwas washed with K-2C03 10%

d][ ! e%ia&r'éj%?qéll )eﬁaraftlblll 5@5;8%&5&%}1?”9” at ed y' e' ding 1.69
B e S e
of f himdanoaly fag(@l022yrhd) id iaeptpnit@le 4B DoTheqwntpis sl stitred and refluxed
(29%vern(gMe HL D REs 4aQédHnd the TRAGHEWad Mitoked: with88),Cl,. The organic
layer was separated, dried with MgSQ,, filtered, and evaporated. The residue (6g) was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40;
15-40um). Two fractions were collected and evaporated, yielding: 2.2g F1 and 1.3g of
starting material. F1 was crystallized from di-isopropyl ether. The precipitate was

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

Example 2. Preparation of compound 1.10
Sodium hydride (60% in oil) (0.0191 mol) was added portionwise to a mixture of

intermediate 1a (0.0183 mol) in 1,4-dioxane (25ml). The mixture was stirred at room



15 Conpounds of fornula 1.14 to 1.17 are prepared
according to the sane procedure. Exanple 4.

wee@paresi on of conpound 1.1 (E/Z = 50/50) PotBCSHFEP2UN4/050175
ter-butoxide (0.0018 nol) was added at OC to a m xture
of diethyl cyanonethyl phosphonate (0.00 11 nol) in
THE (40mLl). The m xture was stirred at room 20
tenperature for 1 hour. A m xture of conpound 1.10
(0.0011 rmol) in THE (40m) we¥-added slowly. The
m xture was _stirred at rqoomtenperature overnight,
pourteeperre BR1q migutesiar wWhith lxwetbdpyrolidingse GAR)) wepgdded slowly.
or gdntegnetiapzd+l (WA33 sef)avaatdeleld andrtheadlix{uvy@©4)rred i 15041 ed,
and KUARM At -outldAee! Bl pieRithtO waSBhlerdd@RasitidWith dRehy¥her and

col um, chrongt Qgraphy o i)l [ .(e . .
Crociy RGP AR P Bt Rt S 8 e 49
coll ected and the 25 sol vent was evaporated, yielding
0.1 repa of as crystallized fromdi-
| Sop¥odjoyl hyeided60% iMtve) (0:08%h milt wiseddee &0 4 mixtuegrddb EEG04AmdD) in
?R/‘Elelqé}-di}é)kaﬁé (flb{ﬂg aftt s@%%gfopfo IR0 St qudnttd, 10A&8@pyrrolidinone
ol.nt, : - 0
{ or gy BEHus a8 Rivuns W Sline "B0Y RO HRRedle 1 0.0009
K c Irell vy fdsdpprithe miiire Wasgtiastt M0°Ggvermigind-@ s added to the
Pr e paixiate apththe nixtwoapeumolacied 18th ((H,LCl. Thy 0809 layRovasswishadwith
: er -jdho ?(b")@,@iri@@(l\@&_@)?}, ARkd MBS apsisled yiel)qrng i1 85 ¥4 ifernibia C
0 a r.e. of. | (o

0 L P LU OB L RO
was & pieddingat-4opEcqiounsiol- 1 (Alifle elingdRing > 2p G GpMHT) : 388)
tSemp@mabunde of formuBOL. 1 tn id @ sre pAp88d modrding tyrihephme propdunad
1.11 (0.0006 nmol) in THE (8ml) was added. The m xture
Was Exgblelefle@tatibiostbh el atir e soiey ni ght . H20 was
addeldqta"ilﬁqn {ep-%mgplii%et(@b@lfﬁvl\@(ﬁ)vg taﬁ&ﬁtapdj t(Wclan tu%ﬁfe%yl The
organi c llﬁgeé was SZ(P(?Or it ed, ’?I%ll' eg gl\(agoél , filtered,
and SoREEIEPaPhoran O T mglin 16" Shg) WBEE i Wgedy Foom
2ol uampecdivro fratl dgerad Mty efcopomd dyt0 (@1 Lab in T (40mi) was
2004ddQedBnly . RE mERZOOA/ st om-téhdpefatdéChvémeyc banedoane ice
50/ 5291%1 e)gtglgt)ed wIlWFt _Arc.aﬁgo Ric Yé@ér%/ag Qelan‘%& %%ﬂﬂ&son, filtered,
evapo[jat ed ¥|T$ |.g%: 9 8459 Eé Sec noiafI pr OleICt?/ .
and B9 6EPYISF TERFRIENTAG*5e) ¥as Uy Sé Y RRP E g o prer silica
245Ce! Evep) CHALAOA B ndine- Bhe pPiedisgiiont vera cakctedbang dignd
15 9 okt vas 8apdhyd, Qeldie Bl1g fidNducCNthis fi@ttiNhiR adtr{d1i@=dNiNith iy
12% isc@rd}]yll\yffler. The &le@ﬂ}{atl whOfider&) off and dried, yielding 0.086g of compound

1.1 (19%). (Melting point : 225°C, (MH+): 366)

Compounds of formula 1.2, 1.3, 1.6, 1.7 and 1.8 can be prepared according to the same

procedure.

Example 5. Preparation of compound 1.18 (E/Z = 70/30)
Potassium ter-butoxide (0.0009 mol) was added portionwise at 5°C to a mixture of
diethyl(1-cyanoethyl)phosphonate (0.0009 mol) in THF (8ml) under N, flow. The
mixture was stirred at 10°C for 30 minutes, then at room temperature for 30 minutes. A
35  solution of compound 1.11 (0.0006 mol) in THF (8ml) was added. The mixture was
stirred at room temperature overnight. H,O was added and the mixture was extracted
with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and evaporated.
The residue (0.25g) was purified by column chromatography over kromasyl (eluent:




A m xture of conpound 1.10 (0.0005 nol) and

O benzyl hydr oxyl am ne hydrochloride (0.0008 nol) in
WELO0(R260n ) was stirred and refluxed for 2 hoRCBHEP2004/050175

K2CO38 10% was added. The mixture was extracted with

Et OAc. The organic | ayer was separated, dried 10 with

MpSH, filtered, and evaporated. The residue (0.03Q)

was crystalli zed from di et hyl ether/ diisopropyl

et her. The preC| pltate was fitltered off and dri ed,

yi eI di ng 0.03g o conmpound 1.9 (12% . (Melting point

- 134 Lieydehsrage frO/SOPﬂ%ar%*(q {Fiqtions Wé’@ﬁﬁ‘%ﬁﬁ’ﬁ%l argl eyappesited

m xtwmchngm 084 gt (sroeridargl arpdhictane 0.02.g®0 OBnodd) 1. B(E©8%). (Melting

i Nt ek eicemd: Q) 0003 nmol) in HA 3N (2m) was

stirred and refluxed for 2 hours. The precipitate was

f3 |t svasiaflon Wichiipd RO 8Tz dighaopr opy| et her and
dried. The yield of this procedure was 0.06g (529%.
This fraction was crystallized from CH3CN di i sogf?@
ether. The precipitate was filtered off and drigd,

yi el di-ng 0. 03&g of conmpound 2.1 (30% . (Meltimg poi ntcN
>260 0 le S Preparati on of conpound

% E) SSi ter buto INH)O16EmmBl ) was d
1 Xt ore of di et@/ee ano- rrerhw—p‘hosphate

5Cto
(0.00 1d [ INHN THE (3 under The nm NH
was sti rﬂ/g;l; at room tenperature for( 1%%& rw\re
sol ution Nconpound 2.1 (0.0011 nol) in THE (3n1

was add&d. The mixture was stirred at roomten‘perature19
for 2 hours. H20 was added. The m xture was extract ed

th CH2Cl 2, The or a ted

petT it o obpaid SRR Bos R el et Blfns e Boiy
was (BEPOFMeinHORE 0mhNvas @:tme@ Arstrerapiey? berey I‘%@QSN@% V@él
( 15- 4356 Thelhigtupw R ektraaet ivainBtOARr "Ehecmgahne (Ir:tye'dzvaasﬁﬂ)alhthda dried

?@l VG MYRS,, ﬁYe@ﬁogrﬂte%oﬁé{engglggbgldQe b4 éﬂaﬁl‘ize& FOFiethyl

Th |s fr Ctio
T B rRy re Tt e e 3“%.“%0“% SRy et et
The (f?rﬂ@@‘i‘rﬁllﬁ’a(ﬂ%"f’l/vﬁ%elmglpp@? dd46Pf and dri ed yi el di ng
0. 035g of corrpound 2 2 (9% (Melting point: >270C,

) PrSoainad Bouri\e. 3 i Raney 0 -40C
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ﬁ&%”lml) was stirred and refluxed for 2 hours. The precipitate was filtered, washed
with H,O and diisopropy! ether and dried. The yield of this procedure was 0.06g (52%).

This fraction was crystallized from CH3CN/diisopropy! ether. The precipitate was

filtered off and dried, yielding 0.035g of compound 2.1 (30%). (Melting point: >260°C)
20

Example 8. Preparation of compound 2.2 (100 % E)

Potassium ter-butoxide (0.0016 mol) was added at 5°C to a mixture of diethyl cyano-
methylphosphonate (0.0016 mol) in THF (3ml) under N, flow. The mixture was stirred
at room temperature for 1 hour. A solution of compound 2.1 (0.0011 mol) in THF (3ml)
25  was added. The mixture was stirred at room temperature for 2 hours. H;O was added.
The mixture was extracted with CH,Cl,. The organic layer was separated, dried
(MgS0,), filtered, and evaporated. The residue (0.82g) was purified by column
chromatography over silica gel (15-35um). The pure fractions were collected and the
solvent was evaporated yielding 0.122g product (30%). This fraction was crystallized



THE 3d CI NH2 CNI-1 NCC HNMN NH iN 2.3

Exanpl e 9. Preparation of internediate 3b Fum ng
waoeaoniozs2aci d (0. 362 nol) was added at -40C t o PCT/EP2004/050175

5-chl oroindan-1 -one (Int 3a, 10 26.7 mol). The

m xture was stirred for two hours at-40C. It was then

poured onto ice and extracted w th dichl oronet hane.

The organic | ayer was separated, washed with brine,

dried with MySO4, filtered arndevaporated. The residue

was purified by colum _chromat ogr atphy over dsi l.ica gel

(el CH,CRY) drisgpranvh riagralesreciifte iyas Hlisted gtf gyd dripfl yieldigg - o

f r act.036p sf avepennd @121(#26}. Edeltmpbointe2 3B Cy@ATH)e37apor at ed

yielding 4,15 g of internediate 15 3b (73 %.

(Mel gdnige 220i Nt . 129C) Exanpl e 10. Preparation of

internmedi ate 3c In a Parr hydrogenation apparatus, 0.5

d to g, 5@kiHe ON O

i nter te 3HNPG. 66 I N audoHy vt ©=0 and
Me OH? The*¥&ssel 0 flushed with ogen
and put r an hydroge sphere (3 bars ae

stirred fs@ar one hour at r 8?ntenperature, filVered
over celite and_evaporated to dryness to yi&d 1.50 g
of i ntermedi atg\gcﬁ(Qg %. (Melting Point : 2140
Exanpl e 11. Preparation of.intgprqediate 3d (E Z=89/11)
5 Pot assi um tertming oxi de ..@@ Dl ) was added
portionwi se at 0CHFo a sol ution
cyanonet hyl phosphonat e (56. 4 ‘ THF. The m xture
was stirred for 15 mn at 15€ Then a solution of
internediate 3c (14.1 nmml) in THF:was added dropwi se
at O0C. The reaction mxture was stirred at room

t enper at ure overni , pourezh onto water, acidified
wi th 3M hydrochl cid and extracted with

di chl or qnet hangd Th or ‘@ | ayer was separat ed,
washed wit.h a 18%3 hap ~af~pot assi um car bonat e,
wWth brine, dried over magnesiumsul fate, filtered
and evaporated. The P& '8'&?/%5 purified by colum
chromat ogr aphy over sillicaygel (el uent

di chl or onet hane; 35-70 . The pure fractions were
col l ected and the sol veht evaporated yielding 1.88 g
of internmediate 3d (65 %. (Melting Point : 196C) 15

Example 9. Preparation of intermediate 3b

2004/ 07426§ PCT/ EP2004/ 050175 - 43

~

Fuming nitric acid (0.362 mol) was added at —40°C to 5-chloroindan-1-one (Int 3a ,

10 26.7 mmol). The mixture was stirred for two hours at —40°C. It was then poured onto
ice and extracted with dichloromethane. The organic layer was separated, washed with
brine, dried with MgSQ,, filtered and evaporated. The residue was purified by column
chromatography over silica gel (eluent : cyclohexane/AcOEt 65/35; 15-40 pm). The
pure fractions were collected and the solvent evaporated yielding 4,15 g of intermediate

15 3b (73 %). (Melting Point : 129°C)

Example 10. Preparation of intermediate 3¢

In a Parr hydrogenation apparatus, 0.5 g of Raney Nickel was added to a solution of
intermediate 3b (8.60 mmol) in a mixture of THF and MeOH (6/1). The vessel was
20  flushed with nitrogen and put under an hydrogen atmosphere (3 bars). The mixture was



Exanpl e 12. Preparation of conpound 2.3 (Z 100 %
Internmedi ates 3d and 1-2 were intimtely ground

wao oedesl and fused with a heating gun. The reGI/EPI®04/050175
was taken up with a 90/10 m xture of dichl oronet hane
and nmethanol and wth a 10% sol uti on of potassium
carbonate. The organic | ayer was separated, washed 20
with a brine solution, dried over magnesi um sul f at e,
filtered and evapor ated. The 43esi due vvas puri fied by

g?lcﬁfng? a%uer%{ g%)(em%\g/r%l ht egla 1%‘ anld eva%orated 1o drﬁness
wer go we1|d|1éetg@6m§ﬁ7é?d@¥ﬁéﬁé%6a@eawg}w Roimh g216 @269 of
conpound 2 3 (13 % and O 104g of anot her isomer (I 1
: Pesparation\of BIZEBYEd i n acetonitrile,
¥ el Ré)taawmcmmmde a6 3 n(ani »tzals ra&deﬁ’gbrn&nw1se%4@c249 ClutdA Of

Its [ I

s R o e
/ ~o9P fio C)lrrtamedlﬁ? 3sddtre MDA THF pgs addef' drfmwwtse at
140Q@°€. The lreasticiExtu@® wWes MNie®pt rQriNgehdplerature ovqnightj MureA anto
1. 19yaler ?aeldlﬁg@WMDQQ%é&Yoﬁa@&d ROTAERRO %ﬁ @i6drédethand A he

Eﬂxg %aglc }%Er \Eﬁé @ﬁ)@%r ah IanQh f\VltﬁgW lﬁ&% @sﬁlﬁl \g;l% Wi th

oxXYy an- -on
di oA 95 Vmwgn%@ S@E%? éaerﬁ%alﬁevapga W@% purified
(2. 28 cpimmh Fhromsoggtie glveambatghléelmnktdm’r@rmlams Py-7©iin). Ahe
I 00 PutSriRRIma veie Qolfebtd 31 tH¥isBlvent BRPor@eSAbItihE DBS OF intermediate

|nt efd'f@?@‘(ﬁel%ﬁﬁbnww%é‘;@)s added. 5 The reaction

Mg xture uxed for’ 7 days and was then
evarate to dr ness. The ye was washed with a
90/ 194 qz biend X PR ]Ogd net hanol to yield
0. 6dmte@ne61ate§; éq-pﬁg l}ﬁdvele 1&tgna(te}r§8g%nd tc@@‘@ﬁppqn@ fugeql with a heating gun.
Pr e peik adsidonwaftaken npoitind9011020xth oPditldesmetinne and methanol and

t er twibUt @ s@ﬁm&%f%@tammi ohr b\wa% aged&%nmw PR ﬁateatwa%zd
;O A Ol urIIrle solutlon drle&/(%er lltlre!l:’les Lll u P g an V oral 1e e51due
THE a9 eyt BTty B0 %P %%

Tn
Then"a Pedied oy Efﬁ“”@ﬁ Clww@@ﬁfa Oiferféwe gel V@I%ﬁlcsﬂowwefkwmoﬁ

was &ddeth-4ropwinsefiations were collected and evaporated yielding 0.126g of
compound 2.3 (13 %) and 0.104g of another isomer (11 %). Each fraction was

recrystallized in acetonitrile, yielding compound 2.3 (Melting Point : 248-249°C) and its
25 isomer (Melting point >250°C).

Examples 13-14 : Synthesis of compound 1.20
Scheme B

CN /\ ~CN
0 o 7 N
i) NaH, dioxane {BUOK,
u) 11, NMP, 140°C THF

OH X
or Oy
=N
4a

1.19 1.20



OC. The reaction mxture was stirred at room
tenperature for 2 hours, poured onto 0.5M

whyanochbori ¢ acid and extracted with a 90/ 10 PO REP2084/050175

of dichl oronet hane and 15 net hanol. The organic | ayer

was separated, washed with water and brine, dried over

magnesi um sul fate, filtered and evaporated. The

resi due was washed with dichl oronet hane and

di i sopropyl ether yielding 0.2¢5 g of conpound 1.20 (30

9 . l\/la*}t1 P%ont 28 091 Tabl e | Rl7c 8176 Rl7a
X1 Rl7a 8176 Rl7c

R17dA palgiorsft Vd@eth]_l-Slh)@roxml‘ia@&rqnp ﬁl (4 Oymupol) in dioxangyand NMP

=CH- ¥&N cbbl#d t€0°ASodiinthy dtid S (22 8 =@k \ONs kildeld @id thé rixidre vas4tiged

1Cg|2eg'%on‘l'{61 drtie Fr Bb fin. Then aQolubdidENterdibdidietd iENMp FhsHdded.

15§ DTl & e o S Bl e e Dedteld. e
PCT/ EBI0%s Batadnsith a Y 0pixture Rf dighlqramygthape and netiapp! fgdeld
Rob 06ll.gf Gormiduit CHAT8 4H)H H H H H phenyl 1.10 0 =0 H
HHHHH 1.11 0=0HHJ HHH 1.12 NH=CHCNHH
H H Ekabpleti4 18epaicaQite&ibddndi 8§ HHH 1.14 0 =0 HH O

B odhssin 2B &Q?éd oA a'ahe%ooajgn@ze Pyt St ot

H H ﬁanomethylphosphonate 5.26 mmol) in THF. The mixture was S)tlgle or H‘ min at
15°C. Then a solution of compound 1.19 (1.75 mmol) in THF was added dropwise at

0°C. The reaction mixture was stirred at room temperature for 2 hours, poured onto
0.5M hydrochloric acid and extracted with a 90/10 mixture of dichloromethane and

15  methanol. The organic layer was separated, washed with water and brine, dried over
magnesium sulfate, filtered and evaporated. The residue was washed with
dichloromethane and diisopropylether yielding 0.205 g of compound 1.20 (30 %).
(Melting Point >250°C)

20  Table 1
Ne ! R ‘ R RI7e| R17 | pée R v Q
11 |0 =CH-CN H| H H H |H| H
12 |o ~CH-CN H| H cl ca |H| H
1.3 0 =CH-CN H| H | C H H H
1.4 0 -C_HgCN‘ -H H| H H H H H
5 |o |oemen| -H |H|[H | a [ H [H]| H
1.6 |0 =CH-CN H| H Br H |H| H
17 |o =CH-CN H| H |cH, | H |H| H
1.8 |0 =CH-CN H| H |CH; | € |H| H




1.190 =0 HHCH3 CHB HH 1.20 0 =NCNHH CH3 CH3 H

H For conmpounds 1.1-1.3 and 1.6-1.18, Rl7a and R171

wao aden7920get her form a doubl e bond. Table 2 RAGOERDIC050175
CN 1Z17b Rl7a RA6 Rda XI N/N-I /N Y Q 5 N X1
Rl7a R171 R17c R17d Rda Rob y Q 2.1 NH=0 HHHHHH
22 H=CHCNHHHHHH 2.3 NH=CHCNHHO HHH
2.4 \H=CHCNHHCH3 CH3 HH 2.5 0 =CHCN H H CH3
CHSHH 2.6 0 =CHCNHHOO-“%HH Forconpoundle

- 2—30—Rtfa—andRE#b ta'\c.. ogether ful ||| a—cdotblte
borld¥®_ W0 2004) B74261 RBET/ BEYRA 055175 R 44.Y ThoQ. 3
Rl7a.9 Rl @b R2b =N-OldHR4 :ll_lll ~/ l\hl Ncﬁz 4 G 2% X
Q R4 R17p R17b gz\lalegg 3.9 08 o 2o & &l ol H
3.2 1910H C(I) =CH - H ﬁN 3H3 0 Il{-l a CH-&N OH—|
111 |O =0 H | H Cl H | H H
112 | NH =CH-CN H| H H H | H H
1.13 |NH =CH-CN H| H Cl H H H
114 |O =0 H| H Cl Ccl | H H
115 |O =0 H H Br H H H
116 |O =0 H| H | CH; H | H H
1.17 |0 =0 H| H |CH; | C | H H
118 |O =C(CH3)}CN) | H | H Cl H | H H
119 |0 =0 H| H | CH; | CH; | H H
1.20 |O =N-CN H| H | CH; | CH; | H H

For compounds 1.1-1.3 and 1.6-1.18, R'” and R'™ taken together form a double bond.

Table 2
R”d R|7c

{I7b

Rl7a
R4

NII
Y & N
Q
5

No XI Rl7a ‘ R17b R17c R17d R4E\ R4b Y Q
2.1 | NH =0 H H H H H H
22 |NH =CH-CN H H H H H H
2.3 | NH =CH-CN H H Cl H H H
2.4 | NH =CH-CN H H |CH;|CH;| H H
25 |0 =CH-CN H H |CH; | CH; | H H
26 |O =CH-CN H H Cl H H H

For compounds 2.1 —2.30, R'7* and R """ taken together forrn a double bond.
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Rea Q5 No. X1 Q Rda Rob Rl7a R17b Rza R2b 4.1 0 H
CH3 CH3 =CH CN - CH7-CN 4.2 0 H CH3 CH3 =CH CN - N2
GR00@0IBI26H3 0 N 4.3 0 H=CHCN >-, H 4.4 0 HCHBPIBBIS0175
=CHCN-CONH2 H 4.50 HCH3 CH3 =CHCN F H 4.6 0 H
CH3 CH3 =CHHCNCd H 4.7 0O HCH3 CH3 =CHCN Br H 4.8
O HCH3 CH3 =CHCN CN OH 4.9 0 HCH3 CH3 =CHCN CN d
4.10 0 HCH3 CH3 =CHCN F F 4.11 0 H CH3 CH3 =CH CN
-CH2-CO-NH2 H 4.12 NH CN CH3*’EH3 =CHHCN CN H 4.13 0
CN EH3- =CH-EN-EN—H—T4—14-6-—TECO-NEHB)2€Hy

i D RE LR P | chn, e ON R

=CHHON O W 11418 D 080G CH3 &¢H ON C\yH | 4. 19

0 H 3 - CHR2- O c’ia@ﬁ H, I0 2004/ 074261

PCT EP200%/[ 050178 | C48 R 20 Hol raa Ban Ri7a 'R17h Rza
3

4.23 0 HCH3 CH3 -CH=CH-CN H CN H Formul ation
examplgsy Capsules Active ingredient, in casu a

20 2® NHHH |CH3 |-CHISCH-CRR - H@NH 4. 21 0o|H CH3
CH3| 60+ ONHZ CNCH|-CA=C3-ONH CH&N- CHECHIEN H CN H

conmpound of forrmula (lI), can be dissolved in organic 5

sol vemnt
nmet hyl e

such as et hanol, nethanol or nethyl ene
e, preferably, a m xture of ethanol and
pe—chl ori de. Pol yners such as

pol yvi ®Pidone cqopol yner with vinyl acetate

( PVP- VA hydr oxypr oplyl met hyl cel | ul ose (HPMC),

typi cade 1| N W@

=N R2a
Q

5
NO. XI Q R4a R4h R17a R17b Rla RZb
41 | O H CH; | CH; =CH-CN -CH,-CN H
42 | O H CH; | CH; =CH-CN -NO, H

CH; | CH; N

4.3 @) H =CH-CN )%’ H
4.4 O H CH; | CH; =CH-CN -CO-NH; H
45 | O H CH; | CH; =CH-CN F H
46 | O H CH; | CH; =CH-CN Cl H
4.7 6] H CH; | CH; =CH-CN Br H
4.8 Q) H CH; | CH; =CH-CN CN OH
4.9 0] H CH; | CH; =CH-CN CN Cl
4,101 O H CH; | CH;s =CH-CN F F
411 O H CH; | CHs =CH-CN -CH,-CO-NH; H
4,12 | NH CN CH; | CHs =CH-CN CN H
4.13| O CN CH; | CH; =CH-CN CN H
4.14| O | -CO-N(CHj); | CH; | CH; =CH-CN CN H
4151 O -CH=CH, | CH;| CH; =CH-CN CN H
4.16| O -CO-NH, CH; | CH; =CH-CN CN H
417 O -C=CH CH; | CH; =CH-CN ' CN H
418 O -COOCH; | CH; | CH; =CH-CN CN H
4191 O H CH; | CH; | -CH,-CONH, | H CN H




di ssol ved in organic solvents such as ethanol,

nmet hanol nethyl ene chloride. Suitably the polyner can
wheoodioseel ved in et hanol. The pol ynmer and conpPCEFEP2004/050175

solutions can be m xed 10 and subsequently spray

dried. The ratio of conpound/ pol ymer can be sel ected

froml1l/1 to 1/6. Internediate ranges can be 1/1.5 and

1/3. A suitable ratio can be 1/6. The spray- dried

powder, a soI id di sper si on, céfh subsequently be fill ed

; el \ L Aol
N caps |?‘_ f-or ach ”I“DUE Hoh- Fhe—d quluau ——ot

capsNte Xan ranfe bet BeenRB0 andR100 nyR™"depen®ing dn n R®

t he| ¢2psNHe si zH usedCHJECHEi | rors@onNay [Tabliet s CN
Prepasplicpn of fabl ef cgoreyA mxdmeengf, 100 g

H
. ) H
570 b QEledett, Lok ar&%*“a%%ﬁgﬁelkfié”“ (e B

t hereait & hurriHifie"JCHat@fls <HEEH-GN ol 5 20CN

sodi um dodecyl sul fate and 10 g pol yvi nyl pyrrolidone
i n aBoutula?idf exaniplesf water. The wet powder mi xture can

be sbg%ggs dri ed and si eved again. Then there can be
clive I

d r o8ERA egler\q?ela é‘ Séléll grtn%lu%l lmu{l\ﬁ’gg’l can ge (9 ss%ée]d nhgr%anéc

| | SohYsef sednip FEE Sk a*eillﬁwbort%yw%chk@ﬂv |pﬁ:§erai>éy pofxture of ethanol
t abl stdsyethgodichtooid® Pbismergsutasmglyeify lptrivddae tapelgmer with vinyl
i ngr eréiaer@pvp%) Qq%fosaﬁm @91@@1@&11&105&9@9{@ ]tpplcglly 5 mPa.s, can be

gg:‘] h 1|ss%1%e le érogsamc Iso]‘fentts surcq] as e];hagoq metl?ang} nheq y%n&i (i%pqude tSul%[)ly the
150 Pﬁlyna@lr cgfi e KIS st q#&ﬁ‘é len@wnfrmé@ @I@awdtselutw&aeé ae piced
®  ofindditskrduently iy duied. i cktid oBcormpoudnd Do Bmprcop bersetertedfirom 1/1

10 gioQfs. RRAIYELAYIRRE cane Y)Q Qil an@ a8. LBk t86 AN 1/6. The spray-
di SS? heﬁ ﬁgwéer a3§g ogglspgrs 819 aan subs mlqﬁy%%?ﬁed in c%ml{l%tfgrer

solu there
can E’P@”‘“ﬁﬂkﬂ‘%ﬂ‘ Phazdrge lggd 'Prﬁ@erféesvkﬁﬁﬁmde@gé&e&a%ata%@ 100mgy of
pol ysependingyn thelcaddnezeanstd30 n] of concentrated col or
d@ispensi on and the whol e can be honogenated. The

t abl pimGQ{t&PTHAIs be coated with the thus obtai ned

m xt g apparatus. WO 2004/ 074261

PCT/ gﬁ%ﬁ”’ﬂ%’é&i@%@oﬁg Antiviral anal yses:

conp OuHgEre st {00l ptine DgEdipityarsy 8 HOIWQP’éd (éci%l’i‘f‘lﬁé]& e

ant i lastpse ahd HPteistarchyan e ngxedoel! e thereadisistannidifiddevithg selytion of 5
denopsddluat @dedy Natfart hase g@)&&rﬂﬁ)}mmﬁhcﬁ%@i11kéb(§L@@b09ﬂto€WEter. The

ant i g HI V. g VEEQ/ Altb\é sAad! Yl&/eddaggl?{ pﬁlFl ABOLALL RN ded 100

HV strain strarn [ ass was

per f BPHEHE Wgserpd ¢ ’Yfi B3 Hget %@Ealf’r‘ého“an be

Cel | wixag¢ wikandyormxpreqdi inte teblats, Mmml@d)ﬁo tbMts, eagh comprising 10 mg of
nmockiht Afieeng@dibft4 cel I's were incubated for five days

bgl tg.g > hpesence of 10 various concentrations of the

IHP{]/I ‘!? %%@E‘P@taf @%el?eghr;’ \iOS%JQEZﬁ mi Pﬁu qbeS%j{ngnd «?thaéwl there can be added

repl @ edittiomef v @fu’—ﬂlﬂcrilutoweln dﬁmmmmcblmommes Then thiveg can be
added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene

glycol can be molten and dissolved in 75 ml of dichloromethane. The latter solution can

30  be added to the former and then there can be added 2.5 g of magnesium octadecanoate,
5 g of polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole
can be homogenated. The tablet cores can be coated with the thus obtained mixture in a
coating apparatus.



absence of any inhibitor. Cell viability is neasured

by neasuring the concentration of MIT, a yell ow,
wowrien7261 ubl e tetrazoliumdye that is convertRCI/EP2084/050175

purple, water insoluble formazan in the mtochondria

of living cells only. Upon solubilization of the 15

resulting formazan crystals with isopropanol, the

absorbance of the solution is nonitored at 540nm The

val ues correlate directly to-the number of 1iving

cells remaining in the culture at the conpletion of

the five day incubation. The inhibitory activity of

t he ABialaialgess npnitored on the virus-infected cells

and Wesomppnéss dd preasit BEGH0orawmde &@90ed Phagievinakdcingty in a
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of twep@ Wﬁ%%&orﬁﬂgt%%\@u?‘@ag Hﬂcefl‘H% m)ck i nf ect ed

ceIIs and vvas expressed as CC50, which represents the
A TASEA it quired to inhibit the
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| ogamtrhayeliof, wadte sdl@sdidaz6K R 88 SRtk ashvEred @ OpurfiESRter
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i ncreasin

the EF‘%%%?““"%‘*G C% ik H%P‘W%P‘& ”tleeaé’foé‘am?ecﬂf “Fﬁ%lf”i“’“ i’
pot emenitoged ai S48am. cThemakslaSI dorelite dikeatiyetd thellnymbgr pflivie cells
har befmaigg SaNEduhre BLhdonPREon of HR Fiee Ay tRlbaAOS THE Ghibitory

ass Og hi oﬁcﬂf (! cgﬁ]g{uﬁé }rv?st 1{116}&81 oli n 1hE Vﬁ{] %%ectetd a4 \'Nﬁte%? Essed

i nhi I ru how var, |

degr & 5rbq=n @n %ues beipbeéeglt T?x% glp@.lnb?.fé ie coppeynd requn ed to
elrr entertwo%ew/emmcyv%w af thagsllefrein thg sytepatiegenss dfget of the

I NSt @iNGeTHAdxicivdthd ebmaptufidivaieneashited DA the Atk t-itifdct cells and was

actiyi Fex Qbs ¢ @gmwgegf&tsqﬁe Johenmler%mkm merqu% t(hlﬂﬁblt

e MBS T, ALCRRIRS, Pl 2%? &G/t 57

t r an®dicition alstbe Sgehtemy Thbe angitH1Yiagtjyitp pf thhighibismp\y baaeysr fesilts are
eval wabred atsg. mGCa ot ptd 4l b Ailies absayilt andpredsdiiens Itreslbgimed logarithm

act i yidyredf e@ﬁf&ge%%§ﬁésoloPC@ F{eRcylyues. Col um
contai ns the pEC50 agai nst ZOOX/ 074261

PCT/ FlEPgOO4!/ 05,[0175 -50 strain A (Strain A contains

ru
mut H V reverse transcrl&ase Col um B
cont Breduse phEe et spgiepnse oldrigpyistast FI8E sigink s RSPt ai ns
Aot atangourti® Gare zsidd 0 Biir poterdd) Yeainsiligicgle isohed $ICY Btmlras e),

Col ?Hd?b&ng QLA 1ﬂ§atitohse m&@%ﬁna@xgﬁla&%so&hwwm] fesiktRicE & rByefse
con

COl u?anscﬁlptase lll:lhlg)l OIS Bfla:l res%&gﬁuses that ehOW vgnou{s rdeg%r}ese(s: rb%@lg%o yg)

D coffesirgstansntathe éwleQM@lqrrwrcHﬁx/aYaé@éercglgs such as for instance AZT
t r anselrdelpti@de) , Col unim E  contai ns the pEC50 agai nst
§frain E (Strain E contains nutation 188L in HV

; e\é efrrg%ngﬂag&w 'o@ﬂ@%&)lpoumﬂﬂl%g.l:ﬂqg RARd@biNgs b eE&E&%@Q in the
| |
g vgcre OSW{IE ‘gﬂe ﬁil' 3 ant% I—HV mu?ang eaegg El}ﬁ%ﬁ%xgs atot{l1 reverse

H VvV Scriptase) contains the
p ECSUa“ﬁQj’dﬂaFﬁﬁen% T ]aeaqcﬁwty, of the compounds is evaluated using a cellular assay and

the residual activity is expressed in pECs, values. Column A contains the pECs, against



(Strain G contains nmutation 106A and 227L in HV
reverse transcriptase),). Colum 10 I11B displays the
W@EiB0742al ue agai nst wild type H V-LAl strain. PODEPI004/050175

determ ned. Table 5 Conpound II1IB ABCDEFG

number 1.1 8.7 6.3 5 7.7 6.55.7 6.6 7.0 1.18 8.6 6.7
6.1806.86.36.77.3 1.198.05.75.66.05.55.2

6.0 6.5 15 WD 2004/074261 PCT/ EP2004/ 050175 -51-

Claims 1. A conpound of f or nuila (I) R R3 Xyl 4 (R2)n

( R —s’?rN_n &(a(gggn )& cmbﬁgs’ mutatxeoa t%?dgl afl :HI@ reverse t{ag%chga)asebg')o umng
sal tcontammhaplé@sm agaipstaigin B (YraingB 0<51ta§15 érrueaelhhqq{ éa 109N in IV
I soneverse trieptdsé)eCeafn Cubredigitine pEes;agdnsa8raads (Strain C contains

reprgsanhIo B M) Enkse hdtkbERse)OColfiR Bbifains the ECSO a amst

( ?ﬁnﬁ;ﬁtrmeﬁp@%@m?g}n CCH: I@ﬂe‘%ﬁ:@ﬂ :;gptas%?%{}gumn

- b' -dentaiygthe pRpsp ﬁ@ﬁﬁsgalﬁmﬁt@ﬁ] Reppntapng gutetion ISBL fig Tegerse
Q‘Qfaﬁkdﬁp@d?, CdlimrilP ¢onfaink the QECsh agathst sBaia F (Sitairaebniatns c@sgon

-a’ —2’%3(: qgﬂ?&revé@e t(aﬁscﬁﬁtase% hen CBuiRYG RBhigids Ili;lgp}ngo aglést MdiS G

0. (’Stralﬁ % cm%ams mutétlon 18gA nd 22’& in ﬂI\Preve1se transcriptase),). Column

10  IIIB displays the pECs, value against wild type HIV-LAI strain. ND, not determined.

Table 5
Compound | I1IB A B C D E F G
number
L. 187 6.3 5 7.7 165 57 6.6 |70
1.18 8.6 6.7 6.1 8.0 6.8 6.3 6.7 7.3
1.19 8.0 5.7 5.6 6.0 5.5 5.2 6.0 6.5

15



R is hydrogen; aryl; fornyl; . 6al kyl carbonyl;
Cl_6al kyl ; C1. 6al kyl oxycar bonyl ; C1. 6al kyl

waegi£et ed with fornmyl, Cl_6al kyl carbonyl, PCT/EP2004/050175
Cl1_6al kyl oxycar bonyl, 20 C1.6al kyl car bonyl oxy;
Cl. 6al kyl oxyd . 6al kyl car bonyl substituted with C
1. 6al kyl oxycar bonyl ; each R22 i ndependently is
hydroxy, halo, Cl 6al kyl optionally substituted with
cyano or with -C(=O R6, C3_7dycloal kyl, C2_6al kenyl
optlanally substituted with one or nore hal ogen atoms
o , C2 _6al kynyl optionally substituted with one

Pecomarusg ehfermlaflons or cyano,

Cl 6al kyl oxycar bonyl , car boxyl , (ﬁyano nitro, NRL3R14,

pol yhal onet hyl , poI yh th th| S( #9) PRG,

- NH S( O)pR6 - b% 3—O)N INH2,

- NHC( =O) R6, NH) &fl_fz’or mul a 1 1~ "

Al --A11 |ndependently|sN CH

or CR6; and 30 (R‘S NH O & or NR6; X1 is NRS-,

) S— W §iﬁld<b) [Bﬁzlirl’nace ﬁ}ll\l)}’ e_p le addgé?é}% k%g%ﬂa}g, amme%lr‘lg‘l' )

X2- F@tw&%ﬂﬂk%@H)éa? rie fosm testeof, AbRERedi yI - X2-; WO
20044at9=z%4a'26£ @mdeﬁma@mr@@@m@ffonﬁm X2 is NRS—

- NH NH- _cedeiNcr=cf: . - =(Q) -CHOH, -S-, -S(=0) P ;
R3 is hy. Io Ekyl NR13R14,

Q(=0)- Mgu‘g‘%%gmﬁa RIEDE CHEN N O 2O) - RL6,

- C( =N OBy H@rcklm kyI R7(aéP -X3-R7; or Cl-6alkyl
$Ubst i t uNeCHWHEN- one or (@d)e substituents each

I ndependgatlcy=gel ect ed framyhal o, hydroxy, cyano, 5

NROR10, 2 6al kyl or R7, and in
adlet]b [ Bnb %pr@em’s\lg?@l?mmid% o%)glﬁl% uents, two gem nal

hydr ogen CBr6RgCHr sai d c1bdal kyl may aI so be repl aced
by an &2, 5al karfedidyh cashrabaF-grati BB, thpinmayraisns 5;

: 6,a|1§<(yllog<y0 _6al kyl optionally substituted with one
or [$Q. ?Wt ituents each independently selected from
hydr xy cyan NROR10, -C(=0 -NROR10, -C(=0 -C1. 6al kyl
or Fé?;s 1®26al kenyl 10 substituted with one or nore
subsR| is eiezsn; et forinpide pelludertony); & edliet Cod!d owyerertyb Cr-calkyl

hydr oxyibstiGysam@th fONRIIRE Qalky € eyl @l%ﬁl@]&ycarbon}{l, _
=0 é‘tkﬁ& b%%)’]o ! C.Bﬁkylo%%cﬂf g;‘ghyl s%%‘tﬁcﬁ&d futed with

one or {a tuent's pendent|y sel ected
from hatgoH %ﬁ” cyano, NRORLO, - C(=0O)- NRORLO,

- C( =@¥Fh E]_mwpr}dymtly@?(hypmxy, )@o iCs- GaMRBthlonaﬂuLpLNpq.tuted_w&&q\qymo or
-0-, \G(h—-@I"O)R- B5.5cycl &FOL PsalkenyXehtiGidal ¢ adbktamethiviy ong or e

B C14a| Fﬁog ééﬁlx no, C 6alkyn){(1 optionally substituted with one or more halogen
1. 4a ne G

=N-
2 4al AR YN0 ‘\?ﬁltyﬁxﬁ °f ZCW oy P¥3R|F’I-mr° I@ - 0-,
e O)Polyhalsneth}d Dolvmmethyiriel -S@OLR’, R SEEDRG: -CquDRM
- NEN- , -NHO(=O)HE, »C(=SNHNIS(-ROICL50)R®,-C(=ENH)R® or a radical of formula
=M,

1
AZ\A//I

©

wherein each A, independently is N, CH or CR® and
30 A, isNH, O, S or NR?;
X, is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-~, C,_4alkanediyl, -CHOH-, -S-, -S(=0),-,
-NR 3-C(=0)-, -C(=0)-NR "-, -X,-C,.salkanediyl- or —C;alkanediyl-X,-;



R4 is halo, hydroxy, C 1 _6al kyl, C2_6al kenyl,

C2_6al kynyl, C3_7Cyd oal kyl, C 1.6al kyloxy, 20 cyano,
woeaoro742p0l yhal oC . 6al kyl , pol yhal oCl. Gal kyl oxBRCT/EP2004/050175

-C(=0) - NR13R1'Il, C1.6al kyl oxycar bonyl,

Cl. 6al kyl carbonyl, fornmyl, -NR 13R14 or R7; R5 is

hydrogen; aryl; formyl; Cl.6alkyl carbonyl; Cl.6alkyl;

Cl. 6al kyl oxycar bonyl ; a - 6al k;/ substituted with

fornyl, C1.6al kyl carbonyl, 26al kyI oxycar bonyl or

ar C Qal_ ar bonyl
sub??l § ea Wit 22\%&’ égl gué% onyl QAE&
1- 4aRWs/hydroggey e £1- @}kylg BRyRa 6('5 1\&%1 Rey FOCERIRY CIaI =N-NH-
monocy ¢ IC=Q)-’, e¢(eNi@RYFC, alliyt RE bi @Qéﬁiqmcata@m supsgitutdd aithy
sat ur at ggk @moR sBFRukifs ea@lﬁh@éﬁ%@ﬂt@ s8Ected f%ﬁﬂﬁfé)}’l@dl oy, cyano,

b%’ cycl i 91{10 t%é?)i ﬁ]gbé{;“’ Sé{ 6@\7” ?%HQP'I R %ﬁ ta e %n:‘aéfdlts fon éo salc{ hs{:l of

aro cycl e
car bocy éuhsféufms Wetg@wa@mirpgﬁn PloTag 0%99‘§1Cep?§<y}3}®ayrﬁé§y be replaced
opt i onaby yChelksngdigltthus darmihg wisnite riveeC -salkulpxy €, il optiopaliy
or five %H@c&ted WHESH: 9 £8E Qubsﬂltﬂgl%%ﬂlqﬁdébénﬁerﬁ? Lgetegdohr oM

hal o, <ky =0 AS Y

am noCl Y%‘{iﬁ’xﬁ qya‘%ﬁgﬁﬂrc(dl 1% Ck %Iz ??h(%nyl
i®r myl , s@fut@tad W&Vh Qg@,ob@ﬁrwsubstltggnspé p ly seTected from "halo,
Cl. 6al kyﬂ/@w cy@ib, Bafﬂ%w@xwmhdhyq:(—oml eawlk)yRi &h-@lkynyl
Cylang, | rs‘thgsﬁtgte(li \{(V@M)dé'@)@ln@gsu&ﬁh&ys each mdependentl selec’lg% )from%glé}
pol yha a shon 7 0
- X3- R7a?%§§‘yo°rya}é78ﬁ§é‘1 2ar Egﬁﬁ oL o"EQCI i .

bi cy&1 i BT NHe V-5 Q- uF & - S-péhq a |Xgr sﬁ%l“realt/led

0f ar onat i.akanediyl Boey-€ . alkaredgl- Mm}l@t&dwl bi cyclic or
tricycl |@ﬁ_§]at§ys af gilenc@@rti @l Iy saturated or aromatic

heterocycl e eln e f Yl i g

het erocyclic rlﬂ“?’g bem§ ﬁﬁ'}\[ﬁ’ %3{)4 gélg)i C§ S and
PCT/ EP2004/ 050 bel%sNHel\}H opti %rr&ﬁ‘%) b SHI t ut ed
Wi t hR'inkalo, hiydooxys Gwrsaiey, (elirenidrC:fdlkyeylstibstiotlperit sallemsh
hmdepen zﬁﬁb |nytr03&hﬁ1"éfo€ thaflc %ﬁﬁb@ltball@%&&o-CY—O)m gept o,

Cl_6al k d 63l
di (Ci 6 Ralﬁygéxrcgr%X%EG%Ik%%%lbon 2 %R R %Y!U mono or

C1_6Rl lkwdeﬂgﬁlb aifly formylgs- saﬂ%%rba%w Kypaloke SR RPICERYYL Crealky!
C1_6al sabstioueg evith fromyll C..«@kyl@eiokyt @ hilkyjoxgspehaayl oni tro, 5

p0| y h&t Qﬂyj&@@bﬂ@}’dw GQQJIMM;‘/@ %]ﬁ@ﬁfbkﬂ}]l Qb¥tituted with
bmy N-O R8) R8 i s hydrogen,

.ndeg“ ge«ﬁ%ﬁyﬁf “”’%‘%{m%ﬁ%@' Wir ovy- 016l kyl +

Cl. 6BIi iky monpgyclic, @icyﬁalok'yﬂcmhp Mmaﬂ:d partially saturated or aromatic
CL. 6al dappbo@ 624 Revdyyciic, NRIRbéiricy it s:dratddRpa3idlif saturated or

'CSHg :\AL% %a‘ug Beter&&cle %@1 et egch%@%jd &tbogﬂﬁc &fh%lgg%m llll%r}%%ms

BAdi vi fﬂﬂ’éﬂp?g}la%b@ﬁlﬁgpf@ eﬁltg anewfvsfcht 16eﬁef01‘1_ﬂ,or fiygpubstituents each
subst i independentlp aatéstel] fidepeladertoky meehpie tCaehlkyl hysiaxyCcalkyl,

hy dr oXamindCl.safkdl, kayslhcp@m(c gyl - BIRY L King X Y. salkglchrsonyll, |

pol ynal SHELHT: Pﬂ"%%?éy SRRy fi? R,
-S Opoy REoCis lkylopsy, 2 % R
3@% ogdxlml—{z,mk}mm( =0) R6, &NI—D@% R? or 15 R9 and

R10 r@ abﬁmb@f_K]ﬁ:nb15}@9@&“1@4@(:]10@&&1@{661 pamﬁlly\/s@ﬂuﬁt&ﬁ oP4romatic
trival Ceclﬁ‘)tbC})’C%%l‘ £ %kno%flcli&%cqalc%r tricyclic saturated, partially saturated or

aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring systems



- CH2- CH2- CH2- CH2- (d- 1) -CH2-CH2- CH2- CH2- CH2- (d-2)
-CH2- CH2- O CH2- CH2- (d-3) -CH2-CH2-S-CH2-CH2- (d-4)
WQ@04QH26CH, - NR 12- CH2-CH, - (d-5) - CH2- CH=CH BHR2EP2004/050175

(d-6) =CH CH=CH CH=CH (d-7) Rl' is cyano;
Cl1- 4al kyl car bonyl ; C1. 4al kyl oxycar bonyl ;

- (=0 - NR13R14; or Cl.4alkyl optionally substituted
wi th CL. 4al kyl oxy, cyano, NR13R14 or -C(=0 -NR 3R 4;
25 R12 is hydrogen or Cl_4al k¥r; R13 and Rl14 each

I ndepenagtegtt lnXllya}ih Sub t¥t9te<9 Qﬁlg‘me'_ﬁ;o thrgg' f&?l ﬂkfysje %ﬂu aelaé

subst it aim noc eny
opt | owgiepeyd@t}bgeﬁct@%%@a h%{ﬁ%thﬁ rEVa‘ﬁ‘S“’%ﬂto Caﬁap?iflnl%yg%??‘%ﬁi}lf
C2. 6alakymg] salbpt menak HiyCisallhdemino€ edkybiferinylc ¢ enlylearbonyl,
ani no@@@g&a\lﬂyl CR;aﬁtyI'O)?y Clsafk %&Mérb&@ﬁ CARY Y0, 8RS hitdout ed
11
Wt
IQYP:‘}??:L 48 ?’lf , each independently is
cy anR? andhElO @ach tinydelendeytly ar@}td@eﬂ‘;lm_cﬁ%mm] <yLEakdtyloxy;
op;I | ongl, Alm%cﬁwa&@t it gatk@faxye@%&hypm@mr“ m@:r@ 2§Ubet LemenkY) or
i ndep n
hal o: %\/\efl ?f%le{)for%rrhegf (fned 8&%&}% gEOUPS 1aay Wp{\!ﬁ%%}:gﬁé e2h
Hbr e "ilﬂh‘b@ﬁlllyt ttféhttsgw ethdrith eﬁmmq Syb%@e@&faélamfi%?ﬁe@&rasﬁlsﬁed
- C( =O)frodRiy3iety} Cagalkiiakyo hyd@i?iyﬁahlkyylwl ca@Bxyb st kaiydiyaprbonyl,
subst i & iHoSithind RPN %o]%ald’ﬂéﬁ@l §él§}§afoh1tet‘lﬂlﬁ ySpolyhalomethylthio,

ol of “SRTIR PSR L e N, 0,

the -DHEGEDBRICEHHDEIR WY a doubl e bond wher eby R' is
1 henR=0d RESFay BitdkenNbdRhS:; to £iXn\ABIVABRADt OF 426 tadical of formula
PCT/ EP2004/ Q%91¢5, crBeHR7, =N O@®s NOR, =CH2,

=CH C( =0 - NR~ _ = is - ; wherein
=CH2 nmay opti %ﬁ?ﬁr CHCH_H’ CE‘st it utSd Wit h cyano,

hydr oxy, hal GHZ'I(‘F?I@\F/) “Hacy fflepr esent®&) hydr ogen,
Cl. 6al kyl , hé:Ho}CHpélqmeﬂPbCI 6al kigt4) - C(=0) - NR13R14, or
sNROR10; ZJcsl,_@HYNR\rat@q,e@m, 5 Ydrsepresents hydr ogen,
hydr oxy, hal , C3.7cy al kyl ,
Cl. 6al kyl oxy,%H7 %{ g LJ[?/I oxycar bo@yﬁ9 car bonyl cyano,
nitro, NRL3RIA! Gt hyl , 9501 yhal onet hyI oxYy,
pol yR’éIlsawmbrﬁylluﬂml@rbonﬁ’a(&@)H?RSycaLbNHl S(E=0)-RB,°R'; or Cyalkyl
- NH- S%n&ﬁuy buerheﬁQZﬂa(cClané&&inx aned] Wi IR OO NERGNR PR
,,§2( )zlf§§ tﬁ -C(=0 NHNH2, - NHC( O)R8

FeRfe

|4 |
Opt | Bn 51]1d| l%, gaﬁ%glfi arej}@/%\%?%HBtn@CéFy ﬁﬁp@eﬂ&gﬁatltuted with

at ons; cy@R.o8 ahikgaaspbnyd §h-sadveat! loytionglystbstiytee tithvitahe @ne or e
mor e fh&li@cﬁb@w €. callolnybadikidily subbrgiited witheglanaiot hnigycamonyQr
Wi t hR"S E(C_']Qll@g é)ptionally substituted with cyano or -C(=0)-NR"R";

30 R'isR7or C,alkyl optionally substituted with cyano or -C(=0)-NR"*R";

RY, if present, each independently is cyano, halo, hydroxy, -C(=0)-NR"*R", C,alkyl
optionally substituted with one or more substituents independently selected from
cyano, -C(=0)-NR*R'* or halo; C,.¢alkenyl optionally substituted with one or more
substituents independently selected from cyano, -C(=0)-NR"*R" or halo; Cy.¢alkynyl

35 optionally substituted with one or more substituents independently selected from
cyano, -C(=0)-NR"R" or halo; and, where possible, R' may also be attached to the
-b'-b%-b’- moiety by a double bond whereby R'” is then =0, =S, =NH, =N-R", =N-



aryl is phenyl or phenyl substituted with one, two,
three, four or five substituents each independently

w@edoeotedl from hal o, hydroxy, nercapto, Cl.6al RgI/EP2004/050175

hydroxyd . 6al kyl, Cl. 15 6al kyl NR1L3R14,
Cl. 6al kyl carbonyl, C3. 7cycl oal kyl, C1.6al kyl oxy,
Cl. 6al kyl oxycar bonyl, Cil1.6alkylthio, cyano, nitro,
pol yhal od . 6al kyl , poI yhal oC_ 6a| kyl oxy,

-C(=0 - NR13R14, R7 or -X3-R7>*Het is a nonocycli c,
bi cycl kt_Qro k”'ﬁx&’@)' R7C_éﬁltu(li tcgcb ﬁglﬁﬁu aldf}ynglwéPﬁ{Bd

or aro each’

car boc%ﬁrﬁn& 2 ‘Pﬁ,yt"@?%’é cleist SPH“?‘?& ng‘/@ia%‘?’rﬁym halggnitro;

opt i &rarresyntpleydengtrs - aaumlehalwmlyhat@ﬁeqalkﬂw@(—@)mme%&‘4,foomR9R‘°
or fvecyuhgtiethuents each i ndependently selected fr om

hal o; " 1 \
am o e R ERed kiR TEGR R
formyl ¢ ?yl F nasha?abtaﬂx} cyanogajtrey alPqpplomethyl,

Cl. 6al Rwhélkh}aethmiya@ﬂﬂhgdbm&wthmbéﬁ@nRs CYHEHFQR',t-NHeS0, R,
cyano, -NH-B0L(C,..ap@hetiBICTNE8R) -kH0)RE, -NHC(=0)H, -C(=O)NHNH,, -

| yha d kyl

go y! Cgﬁ@ﬁzg gcyé%eﬁgnn AR # dhe ol Thhs nﬁ§)subst%med
Pt heVHbMe WA IRlP PPt i ons  (a) - (v) apply. (a)

-a' :aZQ}ed?smhopﬂp@m sbetittted waithying ale eote halwditoom!  of

f or mul @, calk@istsiiuediw@ityatPor ith -G€0Of1F) n is 0, 1, 2, 3;

(c) ngyL k%nyl %r Blre 1}3 su gtg%teﬁlt ohe gng éﬁ}?{ ﬁur &%’é% bstltuefnts each

Cl 6 ox ca
Cl_6al ¥4 p&%?‘ﬁ@ﬁg‘fm %dww%‘“&%t 1-al Y Wdé%ﬁl #1, C.
|1ﬁdepeﬁ&%1ﬂﬁ P Grshlitearbeyy], Ghadydoali@l, T @E&M@W CO@Rmeélrbqnyl
subst i tutiedihis ¢yanc MaB@oyhalo SalkyCpatidalde: salkyloxy, -C(=0)-NR R4,
C3 _rcygl gakkyl., C2 6a| kenyl optionally substituted

th _one or nore ons qr cyano, C2.6al kynyl
opt i §Ef f Pogrde |bf°t¥‘f1 Wici’cﬁf ¢ gaatesh p‘lx?fﬂ”é Saﬁ%i%‘b@ﬁm”é‘ Ons
or cy abfirocgie, agrkiyp kash pEwidsethgdy clicoa hdysoy tlic riog awstsms may
R0t r o, opgindafipbe subBdinEIGhth@at, kyd, ade fa0y, or five substituents each

di (Cl. gad gﬁﬁ%ﬁt@%l%d R 1%!86‘:'28}5% h%llc'apto C, i %@( d/r%%(étﬁléyl
1Y

Pglsyr]alng)l F%(y mﬂ_é(g amlreé orm onyl,
- (=0 alkyl. geitioydecy sall@(oxmao RE'| n-sedkylthiglicgaab, nfo,

f or mul ]ﬁ)lyhﬂo((f@)]kylAﬁlyﬁdloG/Mty&kﬂ -e@Oh-NR“Ri'naependent| y is
RS CHor CR6; and 5 A2 is NH O Sor NR6; (f) XL is
NRS- 2 4 N l'tlrdaacCol\é'ﬁ{E‘t@ claiflr li\lwhegnc':(@ 015 mébrd 014194 K)ﬁ&ﬁg lYl itations

p
-X2 1 31?:\ lwﬁnem yI - or-Cl. 4al kanedi yI -; (9) X2 i s
NRS- ¢ (a)=a ao—a, -a’=a"- repiesents a bivalent radical of formula
-CH=CH-CH=CH- (a-1);

30 (b)nis0,1,2,3;
(c)mis0,1or2;
(d) R' is hydrogen; formyl; C,alkylcarbonyl; C.alkyl; Cy.¢alkyloxycarbonyl;
C.¢alkylcarbonyl, C,.alkyloxycarbonyt;
(e) each R? independently is hydroxy, halo, C;.¢alkyl optionally substituted with cyano or
35 -C(=O)R®, Cscycloalkyl, Cs.salkenyl optionally substituted with one or more
halogen atoms or cyano, Casalkynyl optionally substituted with one or more halogen
atoms or cyano, C.alkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono(C,.alkylamino, di(C,.salkyl)amino, polyhalomethyl, polyhalomethylthio,



(h) R3 is hydrogen, halo, Cl.6alkyl, NR13R14,

-C(=0)-NR13R14, -C(=0-R15, -X3-R7; 10 C1.6al kyl
wGaaiwshiLet ed with one or nore substituents eacPCT/EP2004/050175

i ndependently selected fromcyano, R7 or

-C(=0) - NROR10; C2.6al kenyl substituted with one or

nore substituents each i ndependently sel ected from

hal o, cyano or -C(=0)-NROR10 or R7; or C2_6al kynyl

substituted with one or nore Stbstituents each

[ ndeper‘ﬁg Ry NEBSL REdC(f—b ¥ @IR&%E)&QO

0 R e
-CI\:(I:N) \ P%% GRS Oﬁ%\a Calﬁ ’Eﬂ’%‘% Cl_6al kyl ,
C2_6al kenyl , C2_6al kynyl al k ony, cyano, nitro,

pol yhal oCl_6al kyl , pol yhalg ToBal KY1 oxy,
- C(=0) - NR13R14, Cl 6al kyI oxyc‘%ir bonyl ,

C1. 6al IRE4, or R7; (k) RS is
h§dr ogg,%ér&?aaﬁ)ﬁ?/inde Erﬁ lgN car ony1 rlEi)Cl 6al kyl or
6al kyl oxycaftd 1 R6 is C 1.4a]kyl,

NR13KLX1 sr-NBbl MhNH(;-Tﬁ\&L 167 -C(=(Cm Orralkagedgl, n@lf@dyfﬂ i-8(=0)y-
or bi cycI.NR“-cmao)t J-aHop-Ngat UKo ikededigl 6/RY, | fkanediyl-X,-;
carb "’b m)nocycl ic or bicyclic, partiall y

sat ur @ds or_ ar roagycl e vvh%r gin _each,of .
sai d %gﬁ H&%@%ﬁ“cl @P’g )B:I TCEPIAG Ry sTEmd %‘X RS
dpt i onal $ryalled S%@Ettd Vit ad oxnerh subsigyentstegal umepemtlﬂnéxeselected
subst i t ufdt SaeaRhor UQ@D@]@EIﬁtdz)(all&ﬂﬂ'l@@Ksﬁtdteﬁ ARk Rore

hydr oxy, ¢, BB eaPL md%ékdgﬂﬂg E omr%g)r c%)é?{ci((%r—éeblfw}{?}{m or

am noCl

Cl. 6al kyf?a %ﬁé@%ﬁ?r‘ bsti &’i R‘W Aot S”‘%?E}%lﬁﬁ eagjy IP‘i‘eBendeﬂﬂy
pol yha] cefestehfidey halo, cysat, yBEDOOR TBAPIR/ 0xy oF

am nogEy poNgl-; -NEANHREN=MS., Jnydf@gen Cl. 4al kyl or

aryl G;-R §l1'5<y ll dré‘& CR%lef’mfj ﬁ zﬁk}Jn .QQM@&tJanoaﬁl{?o
‘LX

hydr ogen
Cl. 6al k OHE?B rﬁ§) é’P‘Y'&fl"% r%i( ‘8? n§| Crspfy ey ogrbopy:
R14 eacH istigdgsdanidiermyl, Ak MyadRdgen or Cl. 6al kyl ; (q)
R S ils RCishy@ragekytbrmapCi @fk&]lczhyox@lt,lbﬁﬁblll\leldﬁedﬁamylbﬂ?cﬁbbay’lp or
-2@( @)RNRc;LaiR;u4NR(3R') oﬁmhdl@c ca@mo hal o, hydroxy,
g%)ly 4 menogyicli ] f? t d )5/1 subst | %Uteld wWth
cyan 63 Nﬁ i%ﬁfﬁc l&paﬁlg yosat CdQL PRBAFCABAVFIHALR | y
subst | BEAEKFIGPE HeyeNeapsiady saurgsl qopte@ptiNRIESRIYE, Wherein each of
C7_6al fayinytbogplid @ hatrbyycliutpg tystetts @dy whtiohallg pandstited with one,

C( a?% R ﬁ%e%bsﬁum@sﬂ’qch 1M\§:§&1@er@l9§§éc@d%mn%l%oﬂt}ﬁ%6éﬁl\1/%%apto
%04/ o@'zfglgﬁ’ *B%‘E?‘yggfﬂ%mlﬁ‘é 7%1”"%]56‘”‘ %1??%0% gr‘@ﬁ%"’%* is

t hen =Brealidoxyeapqnyl=Ngipdthiony R, nitp,poRaC =D R |

=CH2, pohGhloC(aQ)le:yRE @fhocarba@l R, or =CH R15; wherein
-Cl—lz(my‘/lsqapdhb@natlhmyb@f arﬁcuI amt uted with cyano,

hydf ?ﬁ‘ Fnd"j}i‘oeaﬂ%%gider&@ﬂe y‘VO e§p¢ é@@%&yﬂvg’g%gen

H9dr oxﬁ}l el gaphonytpr %laPll%WXp’Cf@Pnldal kyl oxy, cyano, nitro,

NRL3RD &> anqb&|4yti{‘callrmlamh&eyﬂl)oa(g'},1ydidgkh 5@ ARG1;

- NH S0R15GC4, Qlﬁﬂ'lléﬁﬁb%gly%lﬂ)sﬁt% MeR8)ag0 orQE b)']\ﬁ('SR@l 6al kyl

su bS{ 5 f{utisec(}j/myc\)ﬁ lga 0, )Xh F0XY, 8{— Wz'R_“%, 6%3 optionally substituted with
cyano, -C(=0)-NR"*R" or halo; C,.alkeny! optionally substituted with cyano or -

35 C(=0)-NR"R"; Ca.salkynyl optionally substituted with cyano or -C(=0)-NR"“R™;
and, where possible, R'” may also be attached to the -b'-b?-b*- moiety by a double



(u) aryl is phenyl or phenyl substituted with one, two
or three substituents each independently selected
wo e@aohebo, hydroxy, nercapto, Cl.6al kyl, PCT/EP2004/050175
hydroxyCl_6al kyl, Cl_ 10 6al kyl NR13R 4,
Cl1_6al kyl carbonyl, C1.6al kyl oxy, Cl1. 6al kyl oxycar bonyl ,
Cl. 6al kylthio, cyano, nitro, polyhal ol _6al kyl,
pol yhal od _6al kyl oxy, -C(=0O-NR13R , R7 or -X3-R7;
(v) Het is a nmonocyclic or bi é?/cl ic, partially

zgf gr 2%0%}5 w%re rfpngiiﬂe Belsgf:ﬁﬁ)t% 85 %%ﬁ E.INnO Resa.cll‘]u d)f{7 ~CH,,
S HONEAE i Eg o Lo ST epatly be

opti ona
subst i ftwbémt@i\@manonldémeyadjémmt;p sel ected from hal o,

hy dr ex ), repk&sedterycietn) C,. QkylealNg/R ), hydr oxyd _6al kyl ,

s nyaSsberPR N GRHRO i 1, (ki %bé?]éymtro NR”R"‘
e e

conpoufigelideurstived withcyghedrmit QRO n al | of t he
i m t agu) B§Bis f)lfb)lyl'or {)ﬁé}lyl @m&th‘ted witlDort; twh oEOFEP ibRuents each

accor dfnﬁ‘ 1{ldgnt81| s@ecﬁ@d ﬂom'h fo yaroRy)! %)e%ra thF]esallgrfl g(ﬂ%ycl salkyl, C,.

follo at |

1§ —aoelRRR R Crakilesend Ieﬁﬂﬁf%% kymﬁa@g}yl g-alkylihic,

f or mul evan@§itro QeyEHP GleiohpolfzeloD) sallgy oy, -@(=D3NR “BF, B;or -X5-R
(c) (\mHeSls h m@hoc¥dlic 6£b1c)yclB| paktBI el AGER ,aro%tlcﬁlﬁltekdéilole (Nﬁe&m
each 1:1 QQQB %Qg&?&w erlﬁeﬁﬂ (Q%C%E 8%%835%@%828' o%gl @ bstituted

option

C2. 6al W@h?vﬂ BBer T&F?&F‘fbff‘“éeﬂﬁﬂ ERFERAGISRILY Prleciyd Hem 1310 ‘hydroxy,
@2. 6al kymapto, Eptalkpinkyidiopy Cisalltys taining€ edlkyli @uhalbﬁ}fawgl}yl Cigalkyloxy,
Cl. 6al &yhexygadrtanyt ,alkahdoosio, niéY,30@haldt {4ug1, am no,
nono( @1'05}’&1)@ J di (Cl1_6al kyl )am no, -S(=0) pR6,

-NH S(= O?QO)RG -NHC(=O H, - C(=0) NHNH2,

- NHC( O)R6 C( NH)R6 or a radical of formula A2-XI 35
wher éi A canehndajccordigtep elnichehwheyein all fithedritationORS: (vaardlyno
more than two Al are N, A2 is NH, 0, S or NR6;, WO

_Z%Efﬁ' E?Z é&%m?dqgéoﬁ: ggﬂtg é{&l?nsp%l?e?em o§e7 or (n{( te ol g}]e ffllowﬁ’%l_‘mtlons

CNRLE 'é(’iéﬁjpy, C(=0) - NR13-, -X2° c1 2al kaned; yl- or
-Cl1 4a|kaned|y| xX2-; (9") X2 is NR5-, -0-: (h') R3is
hydr agea'=ahéts, refedseifiad Kydient MIRI-3 Rﬂiﬁnmu-le(:( O) NR13R14,

-6(=0) - R@ﬁ,z(;H)@?H:I%?_, 5 Q63 kyl substituted with one
or t uents each mdependently selected from

t
cyan ‘ﬁ‘?k? 2 - C(=0) - NROR10; C2. 6al kenyl substituted
Wi t h(Cdﬁélsdrorﬁnre substituents each independently
sel eaterl if hyamghalCg.alkglyano or - C(=0)- NROR10; or

c2. 6?4 )kééghyﬁ 11%&5%%&&11‘&1)‘*’& ﬁﬂiu‘ﬁ@yt lﬂlooa Eaki oBPJngl]ySsH&%{u&eh W&H Eysano
80 hii nd@P %ng‘e g') GaM\eny?op%onaﬁy substituted with cyano, Cy.¢alkynyl optionally
substituted with cyano, C,.qalkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono(C.salkyDamino, di(C.¢alkyl)amino, -S(=0),R®, -NH-S(=0),R®, -C(=0)R",
-NHC(=O)H, -C(=0)NHNH,, -NHC(=O)R®,-C(=NH)R® or a radical of formula
/\1

Al
AZ\K/

©

35 wherein each A, independently is N, CH or CR®; and no more than two A, are N;
A, isNH, O, S or NRS,;



from hal o, cyano, -C(=0)-NROR10; 10 (i') X3 is

NR5-or-O; (j') R4 is halo, hydroxy, Cl1.6alkyl,
w@0dar4enyl , C2_6al kynyl , Cl. 6al kyl oxy, cyanoPCHEP2004/050175

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

Cl. 6al kyl carbonyl, fornyl, -NRI3R 4; (k') R5is

hydrogen; Cl_6alkyl; (1) R6 is Cl_4alkyl; 15 (m) R7

is any of the speC|f|c nonocyclic or blcycllc

part i aIIy saturated or aromatP& carbocycles or

nono P L d

aro |c Shé\ger’ X@ 3 §p2‘2. (?tcg% glkjarn?&lﬁ Cng ]t\]%
speci fi & Xég(‘:ﬁ‘lké?ed’§hloﬂ‘%a%”%@§ﬁ’é'ﬁ'c or
hete(gil:)ﬁﬂ$+1@R5r,l ﬁg systems may optionally be

subsm mﬁtlseﬁydyug&hh@@ €, calk NRV3R1" hce@) Ut L u@pks -sagh,

? d g p |e E 51% s %&1 lﬁ % Irﬂvh %Jbgﬁtug]n}/s%&f%)éxqe&e %y P Rted

Cl. 6al kyfrqghcryg% | or | ; ?alkenyl substituted w1th one or more

Cl. 6al kysubstitperas @dmylﬁqpelﬁantﬁaélkoyddtﬂmmalocgyamr -@FOJ-DR’R'; or
pol yhal @6 &/Il"s}élkstltute@ QhtlY B! 619gore@all)shﬂllarﬁwclﬂBdependently selected
am nocar f‘?‘m R8 g ]{Wdr ogen or Cl al kyl; (0")

R9 and ndc(p ?1 entl’y are hydrogen or

9. GQT)QS?PS ‘NRZS’r‘ Pp') R13 and R14 each independently are
hydr ()Qéﬁ isgrlo(lydeay, Kydalkyll G-splkdRYE Ci.glk@i], 6adakylbxy, cyano, nitro,
opt i onal loy=mubetd't uf. ﬁniylmywb&lyxaapéamym&(ﬁ% RLEEH

(r ) s n | 0, hydroxy, -C(=0) -NR13R14,
éﬁ;%l({ﬁ% & afﬂalSubst ituted with cyano
C2. 6al kenyl optionally substituted

vw th (1037 Rhio amyrof thE§peOific mNRESMRE Ar biGRliG adriiafin yaturapt ireralatioy
subst i ¢aoegtiedol MoSEAINe oicyclel MalNSuudBRedor arRdiic l?eQrocycles

\_Nggf e n%?éﬁéah’} 1%ent15%g mgﬁysp% 15(%‘[1 Wﬁélg Egﬁﬁ%‘ft&% cglp(gc%clg Ob
=NH, ]N:Lq%_cgchc.mﬂg Wtems.NQ)OOHQO@Hy hwu@sh@?ed m‘@_q?e two or three

=CH- C( stbjtitumRe 8h ihdependerilyRElectert ronChil RhBFiroxphresreipte, SGHRYI,
may 0pﬁ}idﬁﬂﬁttJGMkybamlrﬁggﬁlwlt@&zﬂﬂdda&b%ﬁyl Gy giNGloxk, 3323 ? Ly
represgn t
repr esgntglgy E&g&&q&% %111\ nok LIA%JH 3] OI@ Gafalqqu&
CL. 6al RYYBRY: relkyS 5t oo YNRlst a,
pol ykg) rﬁewmgm Cal: sce- R,
- gll—k &@R%eﬁﬂl&ﬁ&hiﬁ&lﬂﬁ}ﬁ@n&’énﬂy ﬁ@lqlwdg&) & CiLdiky); aryl i ﬁ

enyls, ©F ,Rhenyl; wo or three
subs%/l t ,g%lt 8633‘1 ﬁhﬁ&@ﬁﬁkﬁggg %Woéelﬂ oof (y‘:ﬂ%\}télg erm hal o,
hy dr %’[% y %tlona X/%} gsgi;@ w%nafprwlor
2004)(107?4?6 tyapgTipiEpedow); 650Q7PER' R"é&n@%&}’lkwtlemﬂb @trWiituted with
Cl . 6al dghgxy= oQ\IRenl“,kyJGmewaaptbmmylsubsﬁalmeﬁmxtKWah@bIOC(—oy
Cyz‘ggylc\:lﬁ:#éﬁ gira Galk ?t)ony sglrﬁgnl%ted (Wi )cya'l_ggr b =(F-NR"*R'; and,
Ponat I e%ﬂ%é%%w ofio uEdrted iafly 3Tl ¢ fpoplpee
speci f by B is TR He R "o EN i N-PeR’ aFYcRI.i=€Hp,i ng
5 systems-Oray)-NptR'OR@H-, be=GuRSt Whekdie€CIridy opivBallythao
or thrggaubskidgnt s each

(s”) Q represents hydrogen or Cy.¢alkyl or -NR’R'’;
35  (t") Y represents hydrogen, hydroxy, halo, Cyalkyl, C;.¢alkyloxy, cyano, nitro, NR*R™,
polyhalomethyloxy, -NH-SO,-R®, -NH-S0,-(C,.salkanediyl)-CO-N(R®),;
(u’) aryl is phenyl or phenyl substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cialkyl, hydroxyC.salkyl, C,.



i ndependently sel ected from hal o, hydroxy, nercapto,

CL6al kyl , hydroxyCl. 6al kyl, am nod . 6al kyl, C
wdasakkyd2ear bonyl , C I.6al kyl oxy, C I.6al kyl oxyrex/BP2994/050175

C 1. Gal kylthio, cyano, nitro, polyhal oG . 6al kyl,

pol yhal od . 6al kyl oxy. 10 5. A conpound according to

claim4 wherein all of the limtations (a') - (Vv')

apply. 6. A conpound accordin to claiml wherein one

or nore of the following lini?&tions (a") - (v")

apply . [ val en
radlcaﬂaﬂ{glfér % Vmﬁﬁé%ﬁééﬁﬁ%$é§ﬁP%ﬁqﬂ %?%mfby?m)mﬁo 1;
(c") | 7GFQ NR:% ") R is hydrogen; nmethyl; 20 (e") R2
i s hed")det Gla sabdyglic (ID[btcyftlip@hﬂtlylly%fo&teldtouﬁrexdatwihttbrocwhnO
C2. 6al J@%’*Hdallﬁ@éﬂh@ﬁé@ hd s s&b&h@a‘hbﬂ Wh&€in Wch Br £3BLrocyclic ring

g% gg: F%Xm orpk)gnaﬁl !)eysugsH%J%t I t tor?edtw\r/]goor I'hreeysu s 1tuents each

b e on locm e oo | ey )
-NR' -, amifleG.alINRC3salBf kddhonyl, € GhlsD):y NRLAkylox@&riohyl) C \Rikyiltkio,

hydr Og@ﬁmo H@b%o Q&e@@iﬂkyy bhotyNBE3 R 10xy. & =O) - NR 13R14
-C(=0 ga | kyl "substituted wth cyano;

C2. 6a|keny| substituted with cyano: or C2.6al kyn
dPibs i ERIEURRiAEITdRER laim 4y W}lerm alf f thﬁdln@tahwé%xygapply-
Cl . 6al kyl, C2_bal kenyl, C2_6al kynyl, C1.6al kyl oxy,

cyang,A Eﬂlﬂﬂbﬁhd accofdime@) Clmmlmm J}{Bog-x%gﬁ%f thg’ﬁ)llg\kmé lll%tlbl%
hydr ? %% bal kyl; (in") R7 is any of the specific

nDno ‘bicyclic, partially saturated or
aronatlc carbocycl es or nonocyclic or bicyclic,

par t (a4l JalFasatals mprewinton biaslowatlicd ohfetraiocycl es

speci fi cahkynrariomened i netilyi s speC|f|cat|on wher ei n
each I §q1d carbocyclic or heterocyclic ring systens
may op |onaIIy be substituted with one, two or three
35 sifosPistléents each independently sel ected from hal o,
hydr 6RyR' irkydesgpt oyeth@l. 6al kyl,  hydr oxyCl. 6al kyl ,

am n@QlRﬁahéw [, safiyl c opﬁ@lal@’s’uﬁsﬁfu&@ Rt cydad,- B adike) @¥dbnally

Cl 6al I t
a i ?féé/i% hl%g{]% Cs. G&Igyﬁg%pk%iﬁ)gg %nul‘fe\é tg c¥a%|o ro,
an1noc ?W““WWYQ@ﬁﬁﬁ@?w?Bf”P@TWE@@@@ﬂ%@B@T%S - 59-
(n") REGsy)adriogen or Cl_4al kyl; (0") RO and R10 are
hy?ra‘@en,xs—w )om‘an&omk(a@fmvdr ogen; (q") R(15 i's
a Isg U 3 o] 15
2517 I&S | fevl h;%PJgErPH% oy 4 @%E@fh k %ng}{‘ ng ?@oﬁé? & iy

substit &i/lésatu{ﬁl ?wl(].}h & 632 6all\€eyl€5%1tuted w1¥h cyano or Cy. (,alkyny

substituted with cyano;
(7”) R* is halo, hydroxy, Cy.salkyl, C.salkenyl, Caealkynyl, C.¢alkyloxy, cyano, nitro,
—C(=O)-NR13R14, -NRBRH;
30 (k) R’ is hydrogen; C alkyl;

(m”) R’ is any of the specific monocyclic 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.alkyl, aminoCy.qalkyl, C,salkylcarbonyl, C,.salkyloxy,
Cisalkyloxycarbonyl, C,¢alkylthio, cyano, nitro, polyhaloC,.salkyl,
polyhaloC;.alkyloxy or aminocarbonyl;



NR13R14; C2_6al kenyl optionally substituted with cyano
or -C(=0-NR '3R14; C(C2 _6al kynyl optionally

waaimshieet ed with cyano or -C(=0 -NR13R14; andpPCTAPR2084/050175
possi ble, RL7 may al so be attached to the -bl-b2-b3-
noi ety by a doubl e bond whereby R17 is then =0, =NH,
=N-R15, =N-R7, =N-0-R 5, =N-0-R7, =CH2, =CH C(=0O 10
NR13R14 , =CH R7, or =CH R15; wherein =CH2 may
optional |y be substituted w £ 4§9- cyano; (s") Q
repr g, NROR O; (t") Y represents
hydr ?ﬁ 8 w%regg%]ﬁ?l{y}j Cl. 6al kyl , C1. 6al kyl oxy,
cyané )RfF&lQ “ore DY BEnSCD - RS,
- NH §ORRC aild @ahds apeshiey:] ) - CO-N(R8) 2i 15 (u") aryl is
phenyd- ﬁﬁls@%awlopwpﬁwbyﬁt&wﬁtﬁéﬁ afi€, two or three
sgbsg{g, ents ea& o |I\%1ﬁ% E #il y Sef ected from hal oC
hydr BAK B BEERYTOr R ayonE BaF i P gyano, -C(-0)-
cyano, NR/ erpz «lkeny! opiéanaliysubsiitvtsd ity cyane oroﬁ(ﬂﬂ)d‘iﬂ:fﬁ”
par ti at]yikant sptiodatel sudktindedorma dysholbe I@EOLNRPRY; and, where

Speci f%&éﬂﬂé nﬁwause%sgtabl@d%dﬂ&]§~ ] -9' fabs &9 J_r{égﬁmbfé’%gl{de&ﬂgreby

cach ok g LSOl G T 638 SRy ceo

option
J0bst i NRER{ s=@a&) or mAHFeh dberein ngemachedlaﬂy erraubstitued with
hydr oxgandgyer capt o, Cl. 6al kyl, hydroxyCl_6al kyl ,

am ng %%%Its,h g;q,ge%y Kydspar bonyl Cl. 6al kyl oxy,

C16 1k|t ano, nitro
pol yha) DEPEL m?m@/ewy;ﬁéx qwi? Fostlfyiog5tsmo, KRR,
corrpouﬁ\lﬁ §@c6ra NG Ot- 6313411@r1€r'711}'® (\}G’réfﬂéi)zn all limtations
(18" ) () 4ry!'ij prepyloyphenyd subtitgedPiaiiond, tab of @fcBtUbaitdehi e

cl ai neﬂdép@nd@lllt@rlsagctéh from7hafool{yd}6§)e C/asall@ qfk%lb%ecl Gglkqu#b

of a conPoun of forml as cf

7 in tH 1|’1rﬁ’facture of a 3_0 medi cament for the

tr eaﬁ\m\slrwt iSor menoeshy iy dicafartighy sapkassstor engwatifi hsiemsysle, 10.
A phar spacuatly altiot:d s shekifitnticQ MpErkia ietg of @) haBrocyclic ring
epfectd Yt@m@ﬂ%“(gﬁlo&fly Be ﬁlgﬁ'ﬁ@édnrgth%tle b Q5B bdkidue@S each

cl ai ne ar maceu

accept lggﬁpendglg?rs%cr%éd f’f?qu"f% yﬂl%??‘ &eé%gto’f%fﬁﬁ'b é%cg?’?yﬁ alipyl,
conpositinclyl E1-allomeatbangl. €ial H@leocles@hbﬁ‘wwh@gylrﬁlxﬁlkyghlo
t he coapouind pofyhdlaT palkyd pbldalod falkyloke carrier. WO
2004/ 074261 PCT/ EP2004/ 050175 -60 12. A product

2P o S 6Nl DRI e AT Rt by Ebhpoune

as a conbi ned preparation for sinultaneous, separate
or séquemtpoald ofi@emilm(I} dselatnred art didms 1 17 fqﬁruﬁemayhm&iiciﬁe. of
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pharmaceutical composition comprising (a) an effectlve amount of a compound of

formula (I) as claimed in claim 1, and (b) pharmaceutically acceptable carrier.

35  1l. A process for preparing a composition as claimed in claim 10 comprising mixing the
compound of formula (I) with the carrier.
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10 The substituents have the meanings specified in claims 1-8, X, andW, are selected such

that a linking radical X is perforimed;

(b) reacting a starting material (a-10) by reaction with an amino substituted aromatic

compound (a-11) in an arylation type of reaction:
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and wherein the arylindane (a-10) is obtainable by reacting an indane of formula (a-1)
with a pyrimidine (a-9) wherein the substituents have the meanings specified in claims 1-
5 8, and X, and W, are selected such that a linking radical X, is formed;

(c) and if desired converting the compounds of formula (I) into each other by a suitable
conversion reaction;

10 (d) and if further desired preparing a a pharmaceutically acceptable addition salt, a
quaternary amine thereof; or a stereochemically isomeric form thereof.
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