WO 2005/ 111047 PCT/ EP2005/ 052264 1- heterocyclyl -
5-di hydro-pyrido [3,2-b] indol-2-ones This invention

WO 200811 €841 O PCT/EP2005/052264
1- heterocycl yl - 1, 5-di hydr o- pyri do[ 3, 2- b] i ndol - 2- ones,
their use as anti-infective agents, , the use of

t hese conpounds as HIV inhibitors, to 5 pharnaceutica
conmposi tions containing these conpounds and to

processes fofpe o i-08-dii\f 6y P1aB B findd12-ones

conposi tions. e vifus causing'the ach|red

i mmunodefi ci ency syndrone (AIDS) is known by

d| Thieineaition actetes tol hhétexdcymgfl-'[ 53 qmyxlrotpytléc)[ﬁﬂrb;lmdd)ltz ones, their use

t111+ﬂeénvg éém ep th¥se %Qm b AR inhititdss, oL AY)
ate qQr defi ci enc
5 vi ph?gnacm cortms)smlt g0 gwﬂ PIH@ @ o Roeess e e

begepariag tiesd CcﬁﬁboundmndldbMpdmmm HI V-2. Hereinafter,
the termHYV will be used to generi cal |y denote both

| a
t Bl SRR ol SEMGOARRIGED haRine f‘miﬁt‘@‘“ by
nudifievsn emes.dndvdips Trigmphecyisrvie I (RTLY (B} dymmiadenopathy-
10 n Ofks bYiRéEaAfls @EAVF VADSErelatedass (ARVpschunifiifirtuasdeficiency virus

% ET.)I aqﬁi {{]]?',Ic_.:avo r%lstglgteglasg%rhiﬁ%ﬁée?né nhi %g?é q—ﬁl‘V 1 and HIV-2
anHﬁﬂe@@ﬁerihP ﬁr@ P&Wewﬂ]é?ewsﬁé@fﬁ@eﬂ@ﬂlé genetpRotythesearen

limtation, nanmely, the targeted enzynmes in the HIV
Vi 1S @&d%ﬁh@nt& fre réufrattg treafed WHBITIV paigaselistiibitdre(Fl9)pwn

a glgﬁegﬁlﬁ% ?Fr{,em% §-§1§s eld ec K\Prs ﬁ&Rﬁég 'ﬁofbﬂﬁélgo%ﬁfe' %\%rse
wotahserintase inkibitopy N@Ehb@tﬁe@claﬁu@\reverseﬁwsa@msg inhibitors
r eQ‘ItRT CEe@ﬂ@ 'tHéSIEctQHbY ﬂﬁk!@dﬂti?&fo@uﬁiﬁ d@SveryMidefill) they Havea .

f
o st Gin ey ey et B el gmeb BLBR Y v ald381e B8 it
i ninsuchealway thdt the oews drugsbaghmp &Rgs plfectiu; OF eYep mqff@p’ggq)agamst

20t hﬁx@@ﬁﬂut@tﬁtmnﬁmfs&r OrhRthed Wéﬁisnmb YHVR@k 8@4tss an’dver-increasing

Current H V. t I N _nost cases
kgt 1oL AR Rl 5 & TR GRS By e
nmoMerenwver, it das bagn ghidventhet rewistend ivizds ISrc@tmed méeré@ Bevly mfected
cl BRRERaR reflllting inBVREIY Bifrted Blétap§ OBHlond e thess idRfE-naive patients.
conbi nat i on therapy drug resistance arises resulting
in the conbination becomng | ess effective. This often

25 maGuirent $BVitheranyr eaiprises ip mosi aasesrthe asiministsaion of drug|cadails

| e¥ghstisife tivB %lr fiold HBivE ngflichR s@l@@t@d frf)ﬁrthéﬁio@e classes of HIV
irals

ant retrao o0 reqgai n 30 ef i nst
el I 7 e b oG e S AT BRS iy fosulting in
u nthescomhinhtmn henomingdess cffeqmwbl Tm«pmmme [thet tragting physician to

t uf)&Isf'@M BkRL lelv@l@ @f 1R adtivel dPGdsSR oK fok Sdid Qﬁurél%\r]rals to regain
ri bed thera

| an e Wth Th
307 hEHeeUAY Ssh o TN NG e Rgeng i which s o undesirabl
Cc oniareasiatm pilsbundenHIhe latteri ib itrn mery 2B I¢akd 4o arcipnysased aisk efpon-
ty BTelZ )TN ts. Hence there is a need
fo? %%fhﬁﬁ’%élbtors that differ from existing
i nhi bltors in ternms of chemical structure as well as
o Wkereforeq thetedn a @ontinnbins gefbrel weed foraewanmbinaticns of 88W ifhgbitors

35C %%ﬁ g%% 5@%@ oﬁgfv ?ﬁﬁ]bﬂg aalﬂ%tg Q%ifze’lﬂ)ét%‘g a nee\c} for new HIV
vi ingibitorsihat gifkes ffé?@’a‘?’%“éltﬂgtﬂﬂ’ébl OIS 9§ P‘tﬂmfﬂl é‘f%tfﬁ%weﬂ as
I egodé afctibll & BOth. THefe. is a particular need for compounds that are active not

:




Currently used H V reverse transcriptase inhibitors

belong to three different classes. 5 These include
W b@sMRDUS, which are intracellularly convert eRiCT/BP2005/052264

nucl eosi de triphosphates that conpete with the

nat ural nucl eosi de tri phosphates for incorporation

into elongating viral DNA by +everse transcriptase.

Chem cal nodifications that distinguish these

U MRSt FAPHpB @Hvrv%lus ma%l&pég aftB6thé ﬁ:%kﬂa&mgl?i mlMNAcshabi

tern1na&t9n évents. NRTIs that are current

avatal e Vi i Se zi dovud| ne (AZT), didanosine (ddl),

10 zal ci tabine (ddC), stavudi ne (d4T), |am vudine

t(ﬁé-&}Nt %%eﬁ*}ﬁw{rirsegﬁﬁg%% \tﬁ%f SERARE bern%Sté t]ﬁ&ar@ﬁ‘ér%ﬁt&:lasses
5 o S%Pclla %ﬁﬂsﬁ‘ﬁzﬁs Wi mﬂﬁ?ce'%?f’éﬁgcmege%% IH{?T 8?1? ns

c atriphasphates tNREbmpeta ovithittheauralonuokeosidetriphosphdtesclor ingorpgration

t %fo%@?ﬁ&aﬁﬁ@ﬁﬁ re(z@r@e AR tase MEhERichI thEdiBCiond bk

SN 0 M

n e@ueﬁtﬁ.pNRE‘Is iatl ades éurtbintie aviidble firschide eidoyudimo{d Y B) pdidanosine (ddi),
10 3u%?cn96m@{d%c§ %tawﬁ&]ﬁé gm?fﬁaﬂfvﬂ e[ ans Soebvif @a!;@)t ANEEond

ons 0 acj surroug{ g
NNFass compriggs g W@ Su%%ﬁs"en‘%fﬂ@% avhich havea ilar made.of actipn as
f Ught NRTI@ Birergenéceftrvations vpsesitis NRTIY addINBATs thibecdife

r e%gﬁ‘éc‘c‘?ivé rﬁ?@ﬁ‘? rciagg &%&rméﬂhp ﬁl‘i\&i’ﬁ&' lvﬁﬁch%ﬂ{e}ac{ Witk B

cur r ence
r e‘é‘P@P& ﬁteeand ﬁléﬁfql’b(dllocé‘é%%T “&C Cuprentty aislent hﬁr@&iﬁ% igclude
15 Of ndvitpitl, e Vikdifie and\WBDAehh kha®n artsh SWBRAIEIS Bl@Rtive rapid

%18 1§ 9&1%? QF@E&X&% diﬁg ltwg%h&ﬁyart aﬁ“n:a' gl 3 g‘{ﬁm the NNRTI-

sybmﬁégﬁl? of cert ai n benzoyl al kyl 25 indol epyri di ni um
compounds (Russian Chem Bull. 2001, 50(8), 1449-1456;

anghusGhes deledicslaped for Gatiptantiinfgtiveldoadilinds. that get BTV
2000¢ Sig%mcn %m K gllﬂareghtt Jeﬁ‘évcﬂalf %:Ox{m%o%ggéjﬁagr a:r? Rie tosdelay the

| hven
d| @qcmrerxcp ofnesinience q@flﬂw c@mlvat ebm@é@mumrpfwms fot hesdIV virus.
chem cal structure as well as by the fact that they

I n\r?]s)%{)@tzdsssaoaana W@@ﬂtespla?rmsbme Ben{zéﬁﬁmylﬁdbmmm}m cBipounds

i nhi Qr s Qn activ n

19 i e o SRS b RrlRs OF dontl' ot

25 paintleleppridinivrn tcampmmldw sma@ Ehern,Bilb 2001 éOGSééﬂé?-éﬂ@e and
ag@hé}ﬁ?{e@éfbéﬁﬂ Oo¥hpdV@in! gabfh@swtq\zs;trﬁ?goa :308C Bd)t{}tkaﬁlﬁ GEEIptsikl.
one aspec e presen

g%ﬁ?ﬁgﬁié%§§%$ﬁgfség |tuted 1 -heterocyclyl- 1, 5-

dlhydro pyrido[ 3, 2- b]i ndol -2-ones of forrmula (I):

2008 dirpoumds RECTHiFRLO0 BN GEE2 rwm theseRgior 2f comppuRidn terma of

301 h&lehlﬁ(% btﬁﬁﬁne &advélﬁas Bizttﬁé ﬁ@%ﬁ%@mmcuﬁh s @dhdcBanism that differs

g' mlg{; ?teanpgare act1ve agamst w11% type HIV virus but

also agamst mutant HIV v1ruses in particular mutant HIV viruses exhibiting resistance

against currently available reverse transcriptase (RT) inhibitors.

35 Thus in one aspect the present invention concerns substituted 1-heterocyclyl-1,5-
dihydro-pyrido[3,2-b]indol-2-ones of formula (I):



5 Rl is hydrogen, cyano, hal o, am nocarbonyl,
hydr oxycar bonyl , Cl4al kyl oxycar bonyl ,

w@1s0daltoyt car bonyl , nono- or PCT/EP2005/052264

15

20

25

30

di (G . 4al kyl ) am nocar bonyl, aryl am nocar bonyl
N-(aryl)-N(d -4al kyl )am nocar bonyl , net hani m dam dyl
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Cl4al ky& ar bonyl, pyrrolidin-21-ylcarbonyl,
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20 -SOsH, -POsHy;

RY is a substituent selected from the group consisting of cyano, NR'®R'®,
pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, 4-(C;4alkyl)-piperazinyl,
morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl; 1,1-dioxo-thiomorpholinyl,
aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl,

25 isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-carbonyl, C;4alkyl-
carbonyl, N(R'®® R'®)carbonyl, C;salkyloxycarbonyl, pyrrolidin-1-ylcarbonyl,
piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl, piperazin-1-ylcarbonyl,
4-(C;4alkyl)-piperazin-1-ylcarbonyl, morpholin-1-yl-carbonyl, thiomorpholin-

30 1-ylcarbonyl, 1-oxothiomorpholin-1-ylcarbonyl and 1,1-dioxo-thiomorpholin-
1-ylcarbonyl; and wherein R’ may additionally be aryl substituted with a radical
—COORY: or a radical selected from —NR*®:-C(=NR™)-NR**R”,
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isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, aryl, hydroxy-



The substituents R12, R13, Rl3a, -COOR4, R18, R19, R20
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| mhibadlgh ysoitdarblyl, pRyHzo 1, @farb B, lﬂii}idhazdl)h' @@&amﬂZte&xiolyl pyridyl,

;Jéam ny?j Bﬂs gt;g?gropyrgfz Qéra I%’}% o aﬂf{?hr} enzofuryl

Bl isohengothienyd; indolizinyl, dndotyly 1somdoly1 benzoxazolyl
pylfdhﬁllmimwlymlﬁﬂaﬂdlbfl béﬂiﬁ@ﬁ&@lé‘l 'Héhﬂsdﬂhﬁlazolyl benzopyrazolyl,

f t hi
30 i %eaz&{ag% r*llng%izo azélalzg O%W lgrw#q;( |qumohny1 isoquinolinyl,
@@mhéﬂyﬁmmlmmmphth@iﬂmzb n@lpyxahnvldqlnyuolmyl naphthiridinyl,

I Fptéi&tﬁﬁgﬂyﬂdn%p}tdﬁ‘rﬂ p?'n%ﬂbﬁﬁl@p Zﬁ(@ll ﬁlro(%rldyl 1soth1azolopyr1dy1

g L DA RJGEar iyl Tmidazopyridyl,
t myarp&pwymyb ﬂmnw]&’razmﬂoﬁnmazmyﬂ,uﬂﬂmmjdpyrazmyl thiazolo-

35 OXFERHYDNdoxERAS T Aziny], ¥ STy ?gé% ¥pyrazinyl, imidazopyrazinyl,

i m_.dazopyri 0Xa Z0l opyr
t VG, f&%ﬂ”{fﬂ% POPYHE%%HQ' 4%6 Yl isothiazolopyrimidinyl,

oﬂhldz@mylrmp«jnnmlz lsnydzplopymuauﬂi@mixmw;@ﬁnﬂddhyl pyrazolopyrimidinyl,
t TiRERb SRR T ooyt iad y

t hi adi azol (;py%,l ﬁlﬁo%@é t’@%%ﬁ%%’ﬂ hmfpyndmnyl

oxadi azol o 5 pyri dazi nyl, thladlazolopyrlda2|nyl

triazol opyridazinyl, im dazooxazol yl,

_)




i m dazot hi azol yl, i m dazoi m dazol yl,
i soxazol otyazi nyl, isothiazolotriazinyl,

w@aaoloat ri azi nyl, oxazol otri azi nyl, PCT/EP2005/052264
t hi azol otri azinyl, imdazotriazinyl, oxadi azol o-
triazinyl, thiadiazolotriazinyl, triazolotriazinyl,
carbazol yl, acridinyl, phenazii®¢l, phenothi azinyl,
phenoxazi nyl; optionally substituted with the

subsdtmmeoﬁyad@snﬂ,aeﬁzd‘m@dndazlﬁ&l ab&aa@oloﬁa{ @iazolopyrldazmyl

?J%PJZ%?‘E"& il Bl frfasoloinkan) %adlaz&opyndyl,

|sdf1?=ﬁ° By O@M@mzmyﬂ, thlacilexo}rkpyrazmyamumtnpytazmyl
0X aﬂaﬁﬁbﬂqﬂymm lrtﬂiéﬂiayélop}@ﬁ‘ﬂlﬂﬂyi tridWIopyHirRidRNA, oxadiazolo-

RSB BTG A i oo,

i séﬁ@@%@i @yiyhmdamqmﬂgaolyl,u iswriandotrigtinylpisothiaxalatiayinyl,

Do L T vy, pdiasolo
behd: ﬁ’gf&‘f‘é az“??iﬂ?@ﬁ %%SHC Vlmﬁ?n Y1, pléndziny],
quiphenothigdinyl; Iﬁlcnpxanoyl; optionallydubktitirted withthe substituents as specified

10quigpseal i nyl , qui nazol i nyl, benzopyranyl,
yrrolopyrldyl t hi enopyridyl, furopyridyl,

%?% @ég agiﬁes oglgg thazolyg%irl dyIL ;e;}?]glgéol o&){gfgzyollyl

y py isosézofyly thizzelyl, jsothizzelyh pymadiih lﬂazolifl,l t]ﬁspka[zagﬂ rohdiazolyl,

)]

: :ox ﬁ%ooyr az ?ﬁﬁ%ﬂmylt triazinyl, pyranyl, benzofuryl,
yﬂsgﬁ alzqnﬁgﬂynenylnxp mqul 1somdoly1 benzoxazolyl,

ybemzhqugtquyh nidavply], ‘tteimmxa@ylg bandlisothiazolyl, benzopyrazolyl,

fu
t hFa&gf(%ﬁgZ?}y?n dﬂfi%l sg?(azg%yrl rhpglylh fy quinolinyl, isoquinolinyl,
oX Hﬁ plag 5‘% ﬁlﬂlﬁqxﬁglllyl nazo Y 2Fom'la{ﬂ}ﬁly13}'17f010pyr1dy1 thienopyridyl,

| mifirepodly?, isvttdizolopyridyl,atliazdiepyeidyt, iﬁxdzplop?ﬁdyl oxazolopyridyl,

th
zooxaglﬁg g%/ gﬂgﬁy yﬁ&;’],laéﬁ! %a& épthwnowrazmy] furopyrazinyl,
Ly SR Yfa%lp Wy thiazglonvipziny) i§pKAZ0 RPYIRFHYYL oxazolopyrazinyl,

th pﬁquqmmm,u imiidhzopytaziryl) @z arblpytirhidin, rtmlemopymmdmyl

e e e

s pe%%@l%ew%wé Pmeolpa:rrtlmé@wla imidazopyemidinylnexaiizzelppygidyl,
25 ar ﬂnqmlyazobbymdyl,ftﬂﬁzﬁﬂopyh@ymaﬁhxazﬂﬂibﬂ&ﬂ@mhmdi@méﬂrédmﬂ

9-159%1% %!m#l hdéa 61‘22%(?1 yrﬁ%%g]f az ﬁl&?h}p %ﬁ&gzgﬁ‘ lopyrimidinyl,
pyFEII plyl, seridinylgpheppt aﬁl}aylaghqwxazupg: rqugnqulﬁypbstltuted with the

t r substitngrts asypecifisd abobenzof uryl, i sobenzofuryl,
benzot hi enyl , isobenzot hi enyl, indolyl, |soindolyl

b 3

w05PgRAR8) W R AL AR, BOLIERL )y
bel§oxselyl; élmoibrl lsﬁmlmmo&édnyzolylb@m@mwhmd;dzplyl
I Meﬂﬁz'w_sﬂyﬂylrﬂy 1dni§l!l” i, ﬁl‘ﬂaﬁmyl Ridziny], pyranyl, benzofuryl,

hﬁiﬁ*ﬁ; Efeﬂz RIS T

indazelyb bétzisonpzalyb\benzisathi2@0d/ UshzGpyTazolyl,
35 P@dn%@ﬁ%l%ﬂ@&&haﬂﬂaﬁolﬁ b&i?z@ﬁ‘iagolgfét i Ocyéﬁﬁﬁﬁ% >punnyl

di ff.eren | Sane vari ous

ex{Hte IW{’ 1 H’é(l é’éﬁ’?ﬁ?’f‘y oﬂ‘ém%fgahﬁ%le‘é}n?al‘ff’ Hatpnalye
s prbstitiuted wiith the sBostittentmp kecifed abowazol yl may be

1, 2, 4-oxadi azolyl or 1, 3, 4-oxadi azolyl or

1, 2, 3-oxadi azolyl; likew se for thiadiazolyl which
maybe 1, 2, 4-thi adi azolyl or 1,3, 4-thiadiazolyl or
1,2,3-thiadiazolyl; pyrrolyl 5 may be 1H pyrrolyl or
2H pyrrol yl.
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One enbodi nent concerns those conpounds or subgroups
of conpounds wherein R3 is imdazopyridyl which

w0 p@bsadwg7 al | i soners, in particul ar PCT/EP2005/052264
i m dazo[ 1, 2- a] pyri di nyl and
3Him dazo[4,5-b]pyridinyl. O interest are those
conmpounds or subgroups of 10 ¢8npounds wherein R3 is
i m dazo[ 1, 2-a] pyri di ne-6-yl or

3 Wt'sﬁmg@%(%e@thﬁﬂ BAFErel 1§kﬁner§oﬁ’the vﬁouﬁ HétEIB@iclésHﬁ@r &8t within
e e o 2 Bret B oueha? R SRR, R R EE JriigloT Thay be

t ol,2@-&ndiazalviyd 3,4 bxadiagolyl/oir 162 31oxadianolyl;i likewise dor thiadiazolyl

r a@h&ﬁhfa (be-ﬂa) 4-thiddkazelyl orl B3, ABNiadizol A RE @Q%dthMa%@lFrI g%rx'ﬂolyl

radi c at’ none orone or severa
Sth@ayﬁgiﬁl g’éf’bﬁfg PP&?/IYEe repl aced by certain

radicals. It should also be noted that the radical
po@né ebatimantaoycems thesalcampomidedrysubgretps of cbimpounds wherein R? is

(¢ kidop 1 WRien IR M Koo g AR elileof £ £ YAaRS1 and
in Hual@@zqméylﬂpmqmyl Lbipteregl re thoge eonpounds g r Sub%ﬁwwf
101 n(‘3d>rn;ﬁbiztﬁdslwlimd‘,lh)Rl3 jis iznigeero[1yl-ajpmddite-p-ghon3 H-imidapdia ibipiridine-

I
' nﬁgr gﬁ‘gtnﬁlh i g%ent?g{)]s}’e c\é;applgﬁlb 84 %\fﬂyouﬁﬂa og ou%ds wherein R® is

C1inaigpae{A,3- ﬁb’&‘@mg"‘srﬁﬂfe than one time in any 25
const ituent, each definition is independent. The term

" proEdiogls (AE) tE66) 4 Mirtbis boME hydrbgentafoths iBaidsaditds (c-1) — (c-5)

A Ch s e
.nhydmﬁaatﬂr@tm@hherr@p%ada irefaiBadicalsof the derivative
is the active drug as defined in the 30 conpounds of

f oftnﬁénﬁd gll (I)’ be J&gc} ftﬁé Faﬁ??l ﬁ:ﬁltl%gé)&p%{)]' lrﬂ%&y (I;Qaqn the

as S O rapeutrc
Nb@faumqis Imay be gaywigge on 9gb moigty @etlp@ms lémrﬁapm@nlly geble. For

20 r?r Hgfance fyridigt ﬂahdea Q%Q}Eid?l ByHifAdhd 9 pyHieylEpehlylindhddes 1-pentyl,
e 0]
ool AP RRRR S lsdf o es RS BbAL-ABKRotiny1 and

bi anaphodibyl ity and are read| ly metabolized into the
actlve i nhibitors in vivo. Prodrugs of a conpound of

r esent i nve L on ar e i
B SETeigp (5 et i CTo BB RGeS o
25wa90118hfa@nt1¢aeh 1ﬁ¢ltlatllid@n@da¢te cl eaved, either by
routine manipulation or in vivo, to the parent

E)o T fﬁ@féﬁﬂ i M@'u%@ DPhskd ﬁg&fghﬁ’ﬁﬁng%’(@%éﬂﬁge?ﬁfbm?&‘fo gically
referr ar e [1 ca C ester o
or BRSPS prpERgurl Bt Apids B P yBaiok i Pt e rosling in
devive bmm@mahmsp:ocimrpﬁthn deriativé isithadctivg dnglasdefingd ip the
30 hy%@%n@g oﬁoﬁ?gfay Ythe lfafe%%by éﬁodxﬁhn‘éin& %m%r (The/BinSco-
anioieE| TR ap 8 CAGBOSHEIL B 1o CBpfpbstoration
Suof Rivlgs?”, pﬂaﬂfﬁdesmbmglpkqdnfgsgen@qﬂyab herebysingorporfated. Prodrugs
c aﬁ:ﬁ@f% %ﬁ‘aﬁk lésé@englt 3&&9 mﬁiﬁfyhmbressea%ioavél%ﬂw M€ readily
rre 0 noyl oxy ters fo
ﬁ%hzgqi e B’g‘? 36‘9< S in ‘ﬁ}‘ﬂnﬁgﬂd}/‘lﬁi o %g?%l’@md of the present
35 @nﬁaﬁmhoﬁylhe@andddjyyh@kfyﬁglfuﬁtmhél groups present inothe compound in
ex%ﬁgla%vag]ﬂi ¥1§a| onyﬁé@tmﬁ{/ e %er A E%/ﬂyer)(()gun%ﬁ manipulation or in

vivo, to the parent compound.




5- net hyl - 1, 3- di oxol en- 2-onyl nmet hyl ; and

Cl. 6al koxycar bonyl oxyet hyl esters for 10 exanple
wa2emstihoxycar bonyl oxyet hyl and maybe forned atPEmngEP2005/052264

carboxy group in the conmpounds of this invention. An

in vivo hydrol ysable ester of a conmpound of the

formula (I) containing a hydrb&y group includes

i norgani c esters such as phosphate esters and

a- mﬁh@dmlphuﬂmaaédmmy a’i:ﬁébtabl@edt& Qmmlysﬁbléhlvivo

resul t of t
o eRetre Ry ESe chmonbs 0 Bt ) B D BB i carbor
ofgraumc y¥ndn yalokbytirodyshiele stérrie alu@séeraw tﬂm ;sﬂlydwéxspﬁbwhgh@nan or
2 a%mqmm%a ¥ RbARE ARy a@ﬁyadi@bmczfdhol Asustable hérﬁﬁc&ftlcﬂly

5 | AereRip %?S'k%%%? g dite CrAisnieRiRel t SutpR
s ulnethoxymeghyl, uénzlhgnoymwnpmwtcm‘@t sRampde pivalgylaxynaatyyl,
g tn 5 tﬁNili_ll‘zidle,@Jtei‘sY C,. &95199%3%&%%&3@&@13' el bﬁérkrérceamﬁiemyl
o o pirirasaborg sy eBy o L il Lo O R 57 e EEle
ExSvmethyb 1 8dicwoletd-onydmethyl mda@mﬂqbkyqarhoh)ddeyethyl esters for
10 "O5BRGl MRl chbBﬁﬁ%eﬁ{}l Lﬁd"%adbé foﬁge-,@atrahy BarDbsly’ 2881 in the

atom |aarre ene dgroup to or 4 -position
of Compaupsls of dis ?"H’ 0. 25 For therapeutl c use, the salts
of t he conpounds of forrmula (1) are those V\,herel n the

Rﬂﬁbfﬂy&%%ﬁf&&?%é oudd efthpmha' Hohifd|ning g hydroxy
accept ab wever gq ]ra}g E qu ]9(31 ﬂ\{ 4
un%@%‘é‘{’]é}ﬂ?sén%fg%? eSS FCk@y P % P34 -aqy ethers an
15 exmeiypddeompourtids evhighras yaaesatt iofithedn vivo hydmlyaismtﬁ theeftembreakdown to

ph?”%@ﬁ%?%h@ﬂ’é’%%z%%ﬁ AR Ry & ?%%‘ﬁ%‘?"]ﬁsm
armethens and del-drmethyip ft)EH %ny Wrm@?xy écﬁe’(eﬁ 1918 ¥jye hydro bysable
| Nased Formiing g'Eb@sﬁhﬂiyleﬁ@liﬁalml alpnayicsma) phenylacetyl and
phéﬁ%ét%t@@ b&%w%aflh?h i e %gk};éaﬂﬁ fletlcot g{;@é’ﬁlﬂ% c‘éﬁ)'oﬁaﬂe esters),

c onpou LI nvent &
20 { GERkREROEB n@a}@tlﬁémﬁ eyl Nk g0y o tve carbamates),

apdisieplainaioacesyli a6lé carBoKyhc@ﬁ Et:iipléd syblseituchts on herogl include
1 S S

phid h@fr4E°Slt&*$(9ff1}?é’eP¥%éf1&%| ds or organic acids such
as, for exanple, acetic, aspartic, dodecyl- sul phuric,

25 h eNr&liBi’apéutld‘i@s?é@ﬂh@ kdlts dﬂthé%hﬁbtﬁhds pf ﬁﬂﬁﬁl@l(l) are those wherein the
ougé}ﬁgﬁ: &t %ﬁnac&ﬁ#ch%or%@ﬂ&o%mllf%@ taﬁjle “ﬁ&&évei? salts having a

SUCCI nic,

menhagmecsuliqally npacceptRbiOeINETion BIRY pl@trﬁ@z%éyr@!mm in thes
ﬁ‘r@ﬁ@&idnfo@ puﬁﬁcaaemaﬂmsauhé&ﬁm@uy acaepiame raempbﬁaammonnula ().

a%ewg%ﬁ Xr&g%e\&/utﬁal macgo éab aI In%¥a11egncf: 'tP fed v @Ja:ﬁ? ambit of

30fohhﬁ9re§%ﬁmenmverted by treatment with an 5
appropriate base into the free base form The

O’Mh@ﬂﬁag@ﬁhoﬁpy Aacktalilé br ﬂ@@iow pitally t@é}:ﬂﬂ@ a&alﬁonosrantfms which
m SO n n oXl C
oo Gt SR et et s S o (oY b8brepared
apypingthé appeoprigtecasisis csugines, rfqr@rtgamlﬂ,dn@sam@ acidyelo py hyarehalic
35 bagfisSé. hyﬁf?kﬁlﬁrl@ @ﬂ]iydhﬁﬁemfc%ldeéiﬁﬁﬁbﬂaerﬂlﬁﬁ)hkﬁc Qﬁ%ﬂ%%ﬁb@honc
salts, a& kal i and rt aline met ar% (el(%’_
t pand,the elﬁlﬁ SIS & actds suc as or example, ace c asp ic,’ dodécyl

sulphuric, heptanoic, hexanoic, nicotinic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,

_I"'

W




pot assi um magnesium calciumsalts and the I|ike,

salts with organic bases, e.g. the benzathine,
wOoReetLiml7 D- gl ucam ne, hydrabam ne salts, and BEI/EB2005/052264

with am no acids such as, for exanple, arginine,

lysine and the like. 15 Conversely said base addition
salt forns can be converted b)s-treatnent with an
appropriate acid into the free acid form The term

" Slahsulfehis oepLBuloaR, H-Rudiydilfhiescyalathid, balicyit, yeahino-

addi ti.on f oL Bt t he conmpounds of the present
rfgfé PF&%"”&Fe eaﬁ]f rdS‘rm Exanpl es of such forns are

20 hydrates, al coholates and the like. The term
op:mivenseia rsg'idanirhadditium szl fotmsaean s ednvegedbntreihentargthtane
q AR whi ch the conpoundsof
> fg@%‘uﬁ)ﬁ)ﬁa%%fs are ab#ge}fagé%g?rn by reaction between a
basi c nitrogen of a gonpou of formula (I),and an .
aphiesprpaynds aﬁarerh.(ﬁ.cra@ta%gég@ﬁm REP{OR migy alsp bp converted into
enﬁwiph@-toah nigidliop ardline additibis bast wilefbra [bly yeatnmht wizh apprgpriate

BZJrr]gaq]F I%&gaﬂghééxé %@r&;ﬁlﬁte lﬁs@saﬁrﬁ?ﬁﬁ%} F@ﬁkéj ForUxample, the

goo avi ng
10 g raauwnﬁayalﬁr the afali gadeprthalkalngmeta] gals, o.g. the Tthatim, sodiurn,
t rpofdssi@m,olrﬁsgﬂmnm, cditifranaitsemd tied likel sailfebrﬁltam@amc bases, e.g. the

'ﬁﬁ}lee N- m%ﬁl l-ﬁiéé@anﬁ)n 9#&#?3\}%? aﬁ@ ah& %ﬂts ‘%ﬂth ammo acids such

qua ernar’ arge nitrogen.
Praa,rfna@@mnl%argwneab@@ﬁta%rb@ ’é‘éunt eri ons i ncl ude
chloro, brono, iodo, 30 trifluoroacetate and acetate.

15 Tf@o:ﬁz@téﬂl&r%ﬁﬁ%ﬁsdﬁddﬁbﬁ slefoeidicddebel dohveRRd b reatfieOwitioah
exchan e re '19‘:% %ﬂﬁ guat ernary ammoni um salts
ar BPIR rlve rom e groups NR7R8, NR 9Rlo,
N( RSaR ) pyrrolidin-I-y pi peridin-1-y
h 6ﬁmp¢rpe rsahﬁ”ralsp -opmprigs thﬁlry@rater apg ;he)sororpv@ﬂélﬂm formg that the

t Ripetnda of thél preseﬁﬂ'ﬂ\@ﬁﬁ’%lﬁ&te able td\Rh?lt a?x%mplféhr Bﬁl‘cﬁeh fonlns are e.g.

q at.erni ze ou e represented by e formul ae

20 Li\)@“ﬁr%% q“%ﬁi‘f&%@ﬁ ' saR5b R8a)+ _(16aR1l6b R8a)+:

17aR17b R8a) + V\D 2005/ 111047 PCT/ EP2005/ 052264

- 1'BleSa'n8 tqugiarnafy REmeEiuN sditasOsedheryiy defines thetguetermatieac h
R88nmd9iR @ﬁﬁdﬂﬁéﬂ ﬂ‘le b&nﬁlﬁ@é Kﬂ’i’ormlﬁﬁ :%Qe aBRIt YdrmWHy reaction

hydr ox CI 6a| Ogéltf art | c ?fafé?‘g}ﬁ ngnarrﬁguatermmg
25 r\ragzmtdmch as,rfer ethpheaqmmmeaib' substitgehalkyldwddeyeryhhalidg or
Se erlk?ﬁhaﬁlﬁg e@%ﬁﬂrﬂgﬁdpof)r beili’flicli?dldg Oler W!&glbﬁtb I9&&1@@%0(!3Ieavmg
V i di z
ey o i s ap ALt iy S8l mifane
i rsutfonstesnend atkyl prioigencSaifimatesr Asjuatemiatyrasnighhasatpositively charged
e%&éé%?%ﬂéﬁﬁﬂh%hﬁ&ﬁl? %deﬁtaﬁl@ %oﬁgii‘%ﬁg iR cRloR, Brdnit, Riaded
30 § B AT Sy B Copeiion oF e e TR FOGH upigg ion

a éxchamgetesined aromati ¢ heterocycl e such as for exarrpl e
an 1, 2, 4- oxadi azol e may be

Particular quaternary ammonium salts are those derived from the groups “NR'RS,
-NR’R!®, -N(R>*R™), pyrrolidin—1-yl, piperidin—1—yl, homopiperidin—1-yl,

35  4-(Ciqalkyl)-piperazin—1—yl, morpholin-4-yl-, NR'**R'®; or NR'"*R'™, These
quaternized groups can be represented by the formulae

_(NR7R8 R88)+, —(NR9R10 R8a)+, _(NRSaRSb R88)+, - (NRI 6BR16b R83)+; _(NR]78Rl7b Rsa +,



substituted wth a hydroxy or a thio group in the
5-position, thus being in equilibrium wth its

WO e@pactotve tautoneric form as depicted bel ow. PEIDEP2005/052264
ON_~ ON NHNI// HSS)-,--O0 NYON N_I//
HN I// 15 The term stereochemcally isoneric forns of
conpounds of the present invedibi on, as used
her ei nbef or e, deflnes aII possi bl e co ounds made up

of s®ie t he/sa equence of
bo@ut h VI ng Nél f eren 3 t hrmm onal

cjures Nar Mt gfc angea |ewhéi‘€]h%£}:htli“e

conpounds Of t e résent i nvéntion may_posSess.

UninSeaendmig ing valkyb apioralyber IRy GlkyLinBakinda cagh R*

degidggtatiently i€, alkgdormylddaliglenconpasses the m xture
of all possible stereochemcally isoneric fornms which

:1'9 ng Xi% r%%eo'me ﬁgs%%trc%%gaﬁ?ds %J‘ih%(én‘tj X %o%sg El@ tc@ﬁnﬂounds of

rmf@mula&) veeraie ong & S@Yefaﬂai@g%ﬁﬁ@@@ P, OxAilZGd to the so- CalledN oxide.
stereochemcally isomeric forms of the conpounds of

t h SOIBE BEB8 brekséy S&Bj)&ﬁd@ﬂhﬁ alb@e)ﬁétri@taﬁlfb?ﬁ&l@ Fforhfé Such forms,

2ok o e B e e RGNS afSgReapdse

10 st withinithoseeps of m@pwnohvenﬁ@nm@mpls, within the definition of Het, a 5
I nln%m&@a ﬁfoﬁfan@ﬁet’@r%@}dl@ﬂﬁﬂ abd' B %ka{inﬁé En 1 datdxaaﬂzca@may be
i so uh t%ltlall free of . Y&?ﬁg ) ﬁ%%e Tibrium
di & é‘i“tee Bfhio gipEP FL g SRSt ‘8“ S c?fﬂgd? Squi
st wdthuwrﬁpmtlvsmutbrmnﬁ@m@siemctedlhﬂbwnedl ates. In
particular, the terym'stereoisonergcally pure'
concer ns conpounds %rTﬁcNermsdi ates ' a 30
st ereoi soneric excess| of ;‘a't Feast—80%|(i . ,J8. m ni num
90% of one isomer and¥ i mum 10% ofHn ot her

possi bl e isomers) up to a stereoi soneric excess of
100% (i .e. 100% ofus\WO 2005/ 111047 P&T/ EP2005/ 052264

-17 one isoner and n f the other ein
particul ar, corrpoundslor Nt eFFEgTat e hgwi ng a
st er eoi someric excess‘kowO% up to 1 ven nore in

particul ar having a stereoisoneric excess of 94% up
15t o Thé @¥n acbopkemically i 1§3mqrnc dongrof qumpcngldaof the present invention, as

st ﬁ&eﬁﬁelo%?}igr@fogﬁ d@f;f/ﬂé@ a8 p9§s1b?e78(91ﬂﬂbuf1§81tﬁ§ir}gﬁ) r(r)g Irill% sﬁﬁé Bfoms bonded
o P Fgeset RS PrOTVing difep RGeS Bl stryqpups which
h awiemyt inteyehangeable, which teanmpounss of the prrsen invention may possess.

r egifed bm&wsetlﬁb%u%@% SERRNR he cﬁesﬁea%eggna&lhﬁ ofh ¥8HpdRnd
i n uesti o Pure reo oner

f
20, REFORBESA T el PRSLS Treosheseall ishineti g which sid
b e carbpaind ety Ippssedse Sajiphixtee iney carftain pll diestergamers and/or enantio-

pr BHe ’llﬁf’oas@%olédﬁi%} e Sf’s%'iﬁ dAFRNRd. "RY steRBchemically isomeric

gara from

S §918 t@pl;%rsﬁt ﬁg’p Oélaaﬁ)la.ye ll(lzlgu}/eeform or in admixture with

each other are intended to be embraced within the scope of the present invention.
25

Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,
the term 'stereoisomerically pure' concerns compounds or intermediates having a

30 stereoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of



salts with optically active acids or bases. Exanples

thereof are tartaric acid, dibenzoyl- tartaric acid,
waleaoshiuoyi tartaric aci d and canphosul foni ¢ aci BCT/EP2005/052264

Al ternatively, enantioners nay be separated by

chr omat ogr aphi ¢ techni ques using chiral stationary

phases. Said 15 pure stereoch&mcally isonmeric forns

may al so be derived fromthe correspondi ng pure

S E (ﬁktqé?)?ﬁb? Hﬁcfﬁ’dn_@ Y)lf 11 QBREY, ﬁlafegh %ti@ﬁlta% B@mﬁcﬁﬁﬁf’_@f infefrBediates

starting, materials r oV, o,Lthe reaction oceur.

S B g eERty et oo 0P (510, ep shcHE i aebfoci SbVifg o

ststereniiasurmis exéess ol apifo WAV dandaeesp iy padtiontey higang

?ﬁs@&%ﬁrﬂ&i@t ? g?é/es;&})fg?@/ﬁ’ﬁpﬁfl'oﬁ)‘y& TRUEGRA SenBtidRheiR@yAHird And
se nmet hods w adyant ageous].y enpl o .

5 o GRRPBTRFELY Pyl sHPUS BF UG e GHRLA ay, by thep faving rogard
di tashesmentivendric excess mespesivelfy thodiaskreondric exegss bfthe mixture in
obtaikhgd separately by conventional nethods.

Appropri ate physical separation nethods that nmay

advant ageously be enployed are, .for exanpl . . .

s el BPXPRISQINGTeG gmlff Siche RO awmfala%w? thig ingention may
10 c cbeobminedibyaivespplicatiohyf a2&ndine proceinesst Forrinstaice, @nantomers may

al %%¢£&@&‘ 165 eh&) oh& bgfqﬁe @dctils %ﬂﬁﬁtﬁﬁ ofie¥iastereomeric

occUrring on_the present conpounds, |sptopes i ncé,léldbe .

¢ Feolie with GRHCeHM pFiG 26HE OLUATES. BRERRIES dieiRbicAre faric acd, dibenzoyl

di thftricereld, dasisoyhartingy &id did campheshlfgeio ecid| Aleersatively, enaotiomers

Wi | .

¢ RO sobbrfely By of¥BmaloBRpRRTE figues IR lofionds hases Said
15 o rRprestaRRochgmical HETIHC {Re TSP b IS flff%&ﬁé?fwspon g pure

" cacrparheiiialdy isbmeriafobms dfthe appropriaestaptisg materials, provided that the

co . Ll e | [ : : :
CoE st iy P8 e Al e, s
s agampourd may by Serhesized oTisrgospecifiemethods ofiprenatation. These
pr @ethodgswillediangeanty coplbpaahiidaicaly puvestartag mhdteials.
20 quat erni zed ni trogen anal ogues. One enbodi nent of the

35 nvention are th LS ' .
2SR AR RO QHRD SR BT UR Eiona
t hsethodsp dAnperpriste phyvieal eparatipn gisthorls thatmpwidypptageously be
i EVAGird for exBraple SseRitive 2y 2AliE6R hndcHr@hategrapiey, €.9f column
WO 005t/ 11]1{047 PCT/ EP2005/ 052264 -18 It is to be

25 un‘a“é?lg? 8887 Phat any of the subgroups of conmpounds of
formulae (1) is meant to also conprise any prodrugs,
N- Bbe ntesont inviitioh tralspdntendedde inclnda gﬁ jsotopphefatemgoccurring on the
st &_ﬁ?&ﬁl{fﬁoﬁﬁ#sl YsotsiREBiciude iHdkéE0RE haHfgthe QaAOIBASC number but

i ments o rese

E t he t inyention e those. .. .

COSHBTORHIER3 Apstin PL VY P By Sapls i Wip Bfption,sotopes of

C olmysioeged snchifde futivmy hied deujerivpe dsdtonsd ofieareanrinclugiedB and C-14.
30(1) Rl is hydrogen, cyano, hal o, am nocarbonyl, “

Cl%%)f%&%&k A RERMRAR Y the terRYEb:BY¥NMAE HOBYhula (I)”, or “the present
%{,qﬁl%qp%l}sg g%/rgialsﬂar' farb ?tg% #dﬁé %%Tnéll?&%? 8§1XI|)o’undl\é- (I)}y g%ggrélyﬁn&uqa (D,
Qi heir Aad=ides,) salts, sterdoisooharic ﬁyigs, rhigeimic ouixtides, Drodrdgsadstaryand

: Smptég(‘flﬂ&‘eﬁb w&)’%r{ﬂeiT Qniz A RGOSR BABMles. Grle embodiment of the

-la ant nocar, bon
35 invertion are the subgrou%s comprising the N-oxides of the compounds of formula (I)

or of any subgroup of the compounds of formula (I) specified herein, including any
salts or stereoisomeric forms thereof.



aryl am nocar bonyl, Cl1. 4al kyl oxycar bonyl ,

N- hydr oxy- et hani m dam dyl, Hetl or pyridinyl; (1-b)
w@R200541tyTr ogen, cyano, hal o, am nocarbonyl, PCT/EP2005/052264

Cl- al kyl am nocar bonyl, aryl am no- 15 carbonyl,

G . 4al kyl oxycar bonyl , N-hydr oxy- nmet hani m dam dyl ,

pyridinyl, furanyl, thienyl,-1®yrrolyl, oxazolyl,

t hi azol yl, imdazolyl, isoxazolyl, isothiazolyl,

?glt't ;%Ztg |g|¥ lundé?égg(gi ﬁlﬂiny bf thb Bﬁ%@% Qi(; b’dmpchﬁdls?(ﬁ%ﬁ(ﬁulae (D) is meant
i u
ARt e e R ARG B Bt ppires and

sutts:’coqhammallysememmmﬁﬂmh h@mgnmdzp conS| sting of
Cl-4al kyl, C2.6al kenyl, C3_7cycloal kyl, 20 hydroxy,

5 Clé%g@@egk e QP’E@‘F pre%%ri; 21%8@‘ ano@%eréo%gﬁd%g{ﬁgr}gula (D) or any ofthe
di §uBroapkoefl coampourals ofifirmolal (P apéojfied heogig-wherein:
d| (G -4al kyl )am noGi 4al kyl, aryl G ..ialkyl, am noC2

o s 05, S S SRR o
| m dazlmﬂgob(ycaﬂsmyhmqllkyloxysm'bbny&zcmﬂyﬂnj,nomtbmwb,IA}hydroxy-
109 Oxad' Qﬁ&ﬁdarﬁ%?dm f"rﬁﬁae' ¥ di(c, - hRARhthaniaintdy], 37@] o' Hety;

Cl a"f Ilﬁ)k ongl | ?%nm%gga?bonyp%1.4alkylammocarbonyl

di (d éhaylkmin))earbml;ﬂlbaihglbxycﬁbémﬁthgdnomgdthannmdarmdyl, Het; or

t hi o; Hin r’erel n any of the foregoing furanyl,

t hi_enyl’,. r ol I m dazo

i s@x@z%ll1§/ﬁydr°$3§o‘fyﬁp%§’61%y?"gmﬁ%ﬂg°i@!f 14albﬂ%fmna%?%\ﬁ arylamino-
15t hi adicashohyll Caatkylaxiyeaidnyl, Nabhydeoiyesethanimidaptidyd maiidinyh e

cyano, b by prtolt Bpid %“%éﬂﬂfé R A o

LD

(D

ary| aryFgo I3 Sraflisrolyl, thindiarqlyl, Baseluh isR7ALYL cac ich

N- hy driadiyidosityremd inndegendientiyl maylye (bphonglly subétﬂmtaah wlith a substituent
t hi

Bl SR O B g
0 c2- gal ey aarwyp, CYRRY yCh@ﬂal

am no cyﬁﬁbﬂiﬂalkilr mfnh(u(mr dif€{alkyDahindy ammﬁl?lwll@l laydnp- or

C ano 4 ,

a¥n no )alﬂﬂ?&‘?malﬂil, %?l((%f a Q X@ﬁﬁ%gﬁ, Tnﬁ}/ o

aryl Cldlgglk ljagpqlqgg@glk yl thﬁzg pyrgplyl, oxazolyl, thiazolyl,

di (C1- 1ﬁﬁ‘dab§<y1|y) advkamol52 - 1ﬁﬂluk7&lllylj pyradolll, oxadigzbiyl xthidiabelyl kriazolyl,

25 glmkglo;:t% n% & ﬂ%ﬁ?&é@igﬁﬁ %\me)l;F,t@MalkWoxgéa%an mono- or

2005/ Mifh4aikyhamiggmathonylgGom lcaxbggyl( qx 0y §hiqypnd wherein any of the
hydr Ogﬁﬁgoﬁg aftanylthienyl, p}&ﬁ){l)ﬂ,&ﬁ@k@l&l , thiazodyh dinklasdlyl, isoxazolyl,
P om tRgtzel St Graiary, @fﬁ%ﬁ&i g0l B may
C3- 7cyQP|t19%UX)b|e SUWHW&‘VI @Jﬂa koxy, anmino, cyano,

30tr (1f-é)qdr1@gﬁirbgen, c amym&aémﬂylé 10 ssIxAsainbca#Bdyy, larylamino-
nono-
i (Clzfgm?nbﬂ GRSk BE00 2 AU kiR ety

ani nodprag tb@qmyl, oxqﬁ_i,qq@i;l d«pirazolyl wherein the latter four may be optionally
di (C1 fsﬂb#ﬁlgc%((gggﬁ‘ @Fﬁ?all@@' (t(z%ﬁll&nyl fG!;G@fblﬂalkyﬂ, hiy@ﬂ))(& Cz'il;g]lkoxy, halo,
Lot his e RS st oS o
35t ri azalifdhsalkylainrieg eminoC: aalkyl, mpnad md&@a«aﬂwhgmmocmalkyl,
am nocaBO RV, afrhadtBl KX YEHoD BN G, o IRNPmiRE C; salkenyl, aryl,
hydroxycarbonyl, aminocarbonyl, C;4alkyloxycarbonyl, mono- or
di(Cy4alkyl)aminocarbonyl, C, salkylcarbonyl, oxo, thio;




di (Cl4al kyl ) am nocar bonyl , Cl4al kyl car bonyl, oxo,

thio; 10 (1-e) Rl is hydrogen, cyano, hal o,
waeionocwabonyl , Cl4al kyl am nocar bonyl, aryl am PGF/EP2005/052264

car bonyl, Cl4al kyl oxycar bonyl ,

N- hydr oxy- net hani m dam dyl, pyridinyl,

furanyl ,tetrazol yl, oxadi azol-¥9-, wherein the latter

may be optionally substituted with C2-4alkyl, halo,

aniiap R @s/@aleogeh I dybhd) Bf HES téwholylmtdmw@iﬁ Splidaplly substituted
Yoo e s ST My AR gl Ccaions
am noC2s@yslorbyy hydnesy; ¢14alkoxy, amlno cyano, trlﬂuoromethyl hydroxyl-
di (G gl éﬁﬂé@ﬁ%&%h@mlm(@mqlkm amfnbé) 4a831,i fBono- or

5 hyd

5 4o B BRIt g SR o g Gy, mono- or

Cl- 4ald{Ch-stipdaminnty kalkatyh futaaylythisaylhpyrrolyldenarzelyl, thiazolyl,
pyr i disBidhzo1f1uis8biyl, t&ﬁlﬁ%ﬁjl azemd»kacﬁ&dolsh tmmﬁi&ylnmazolyl

Gl o] BRSPSk gy pono- o
20 di (d(cmﬁdﬂissl]a)mnucmﬂwﬁm‘l,@lhmwl;bowlmmt thi; (1-g) Rl

10 S(l‘i%"f{”?s lhﬁ%géﬁcﬁ%}ﬁ(?'ﬂmb m&ﬁé&kﬂﬁﬁ&ﬁ@ﬁ Wﬂﬁa&kbonwm@)mm-

ox car I 'am nhocar bon
et hyl 6%{?8@3 kylgpycath fg’% %mdam%i X’RXI
is cy dmanylmtraeomy bm&azolyarvﬁrerquh the dnatter @3y bd optjonhlly substituted

cyanowmcmgl FAROHER A o &@@%&&&%ﬁeymyam-

are thos
subgr Sudds ﬁ% H‘éfs HEPPOT?fr amé 4. A1 salkyl

15 her ei ra;mndﬂagaikenyl, (ynoXor &(CGLaikylﬁ;rmmCz s3lBer(yR-cxp, tio; s O

Fun LA g ;8RR ‘Bfalot :Qﬁn@éa?&ﬁg’f Olﬂh\n%’%hlﬁgca%(ﬁyf hose
conpoun or Fg or ,eigﬁlit uly L.?.H g 81
conpodht PcaF O’QB%Q?P REPEY- H’" R Y

(3) XpysdidfA? furavyd rteirazolRB oxalidrptil,ofergin the lail;teatday Ibe optlonally
C2 | O@H%ﬁpﬂéd wﬁ?Cl i Qﬁ‘hﬂ!}metﬁﬂ] Sei{ékyl l,dmono- or

d-ioa - oa k and each
0 ndi Vld&E(%/d‘q,“gy h @z thip: rmy be optionally

SL(rjsg)l uﬂqdnwatﬂmcﬂ:aﬁmbmcmmmmicetbbmﬂ, fr om t he
@Lflﬁ R aﬁ$ 'rﬁ@hr%g&xﬁm 1, rh%t%lgnfnoczﬁﬂc; ot XY tarbonyl or

rdin eri pi perazinyl,
4 (C1& !@}‘P“)‘Oﬁ gyla 2 nyl, norpholinyl, WO 2005/111047
PC([#lERé@Waﬁ&Whylmﬁﬁotdnbanyn phol i nyl ,

25 flu@g%#‘n &gﬁphol inyl, 1,1-dioxo-thi om)rph_ol inyl, aryl,

'enyl, pyrronI oxazol yl, thiazolyl,
i m dazol yl , |soxazolyl |sothiazolyl, pyrazol yl ,
oX@Adihazerhtyddimés adhamteﬁt invédtion ate/thosetoampaunmis pf formula (D or

Py,
b A g R B 5w
@%fa%/@ényl G . 4al kyl oxycar bonyl ,
30 py(araglxﬁl(); | -yl car bonyl , piperidin-I- ylcarbonyl,
honDplperldln 1-yl carbonyl, piperazin-1-ylcarbonyl,
G . 4al kyl ) - razin- |- yl car bonyl, norpholin- |
- y m@pmnlqulmmﬁs Qfﬁm piassnt myentlonyqu;tapqg@ﬁgnpounds of formula (I) or

any of the subgroups of compounds of formula (I) specified herein, wherein:
(3) X is NR?, wherein R is hydrogen, C;.oalkyl, Cs.1palkenyl, Csscycloalkyl,

35 wherein said Cy.jealkyl, C; joalkenyl and Cs.scycloalkyl, each individually and
independently, may be optionally substituted with a substituent selected from the
group consisting of cyano, N(R'®R'®), pyrrolidinyl, piperidinyl,

homopiperidinyl, piperazinyl, 4-(C;.4alkyl)-piperazinyl, morpholinyl,



1- oxot hi onor phol i n-1-yl carbonyl and
1, 1- di oxo-t hi onor phol i n-1-yl carbonyl; or R2 is aryl

wenwstiitogt ed with a radical -COOR4; or 10 R2 iRBRCT/EP2005/052264

10

15

20

25

30

A -ioal kyl, C2_1oal kenyl, C3-7cycl oal kyl , wherein said
d -1l oal kyl, C2-ioal kenyl, C3-7cycloal kyl, each

i ndi vidually and i ndependent|-20- is substituted with
aryl wherein said aryl is substituted with a radi cal

- COORMiiobrptRiy] o fionbiphb M)LK i tioabisBeniyl, aryl, furanyl,
G2 Teyeloalk alx)ae%%goéﬁ”ﬂ%ﬁza&f%#%?ﬁ ok PaEE SRREAL,

- NRSapﬁazNRBoyamommdmgmlylmeyeﬁmlﬂ pyndyl pyrimidinyl,

: ;}u l'\']f*% By &az.%?@zﬁ% hy&@o W@aﬁs

q N FRReb laﬂ%l@@eﬁionwmoﬁ@ by CPBS'?‘/; thpgitn-1
Wner eiytcagmopl, imopipkrjlén tiyithtbpnyls pigerdrindeylcdsbony], 4-(Chizalkyl)-
or - ICE%T ) - Flc%ﬂa%ﬂ%fl%ofpﬂgﬂl? '?y%fﬂoh%l {h%rﬁﬁfgﬁcﬁﬁeﬂylcarbonyl

Cl4
i ndgpénw@rhlmoméolwkrﬂ@g@ﬁnﬁeﬂd ﬁrq%%o-%ww%daﬂmonyl or
each R3ds arEdssfubstltdte@mnﬂemdlgal H6OORIragen, G 4al kyl or

aryl C'lft% & 1A' C cloa: S sﬁi‘agﬁt alkenyl,
]:)(r:)r i 84263\(/:,4&0&% A aiéiiﬁgw@ag ?é,d%,ﬁir@ W sybstlmte%vélih aryl

G 4al ky| wheteingyidraef] iskubstitatyd with lapﬁhd:aﬂii—ﬁ()DR)‘}j or

20?‘&9'@% iu?' d)?d & X)L,]k%lng ﬁlﬂéﬂf)ﬂ &% nD)Lci%IITyl, cach individually and
t hi onor pﬁé?ﬂeﬁ 34111?’4 15 subptiiyied: Wﬂﬁﬁ fepfed E‘)Sﬂ and 30
1, 1- di OXNRRHOGHNR: DIIRF‘RS“ NR?*‘%N@)@&;@M&C(—NR )

Eiﬂi%éﬁﬁ%ﬁ“% Co A e

PCT/ EP20@5ic8lb2264 -21 QL R10 is Heti, Het2 or_.a
radical (a-6); Rl7 RI18 Rll is aryl, aryld. ﬁallcyl

fornyl, Cl4al kyl carbonyl , ¥I car bonyl aryl ~4al kyI
car bonyl, Cl4al kyl oxycar bon Q!
arlel @{—k'y\l oxycar bonyl R5b car bonyl ,
NR1 Q!
\T/ , \__/ . and COOR*
(a-1) (a-2) (a-3)
wherein

each Q! independently is a direct bond, -CHa—, or -CH,~CH—;

each R* independently is hydrogen, C;4alkyl, arylC; 4alkyl;

each R*®, R, R*, R®® independently is hydrogen, Ci4alkyl or arylC;alkyl;

each R*, R* independently is hydrogen, C;4alkyl or arylC; salkyl, or R and R,
taken together may form a bivalent alkylene radical of formula -CH;—CH>— or
-CIIz-CHz-CHz—;

R¢ is Cyaalkyl, -N(R¥R™), C;4alkyloxy, pyrrolidin-1-yl, piperidin-1-yl,
homopiperidin—1-yl, piperazin—1-yl, 4—~(C;4alkyl)-piperazin—1-yl,
morpholin-4-yl-, thiomorpholin-4-yl—, 1-oxothiomorpholin—4—yl and
1,1-dioxo—thiomorpholin—4—yl;

R’ is hydrogen or hydroxyC;alkyl;

R? is hydroxyC;alkyl;

R’ is hydrogen or C;4alkyl;



hydr oxyCi - 4al kyl, Cl1 al kyl oxyG . 4al kyl ,

aryl G 4al kyl oxyG -4al kyl, aryl oxyC -4al kyl, Het2; 5
weRidsitsiomydr oxy, G . 4al kyl, aryl Cl-4al kyl PCT/EP2005/052264

Cl- 4al kyl oxy, aryl d 4al kyl oxy, oxo,

spi ro( C24al kyl enedi oxy), spiro(di G 4al kyl oxy), NR5ae;

R13 i s hydrogen, hydroxy, C -21al kyl, C1-4al kyl oxy, or

aryl d -4al kyl oxy; or R2 is a radical of formula: QlL~

N-R18 R19 O*--j KN-R18 10 4 CH( OR14) - GgH2Q

Ris 03) vy - Q- .CH2- CH2 b- 4 )

- w(%ﬁa‘;({&l%ﬁ% AR5 ae (b2 m ;:I(el n)l - Phadi cal
(b-3) one of the hydrogen atons Ct ri2p and one of

t he hydrogen atoms in CH(ORLR¥ Cgl2q , that is not

part %( Eﬂnén %ﬁ@@'(ﬂﬁ@l:él@é&ban la&ﬁsérb&@m GrC; Alkyl-
Cl. 4al kanediyl|

ni s1t o1crarbony & xC ‘Fh‘ﬂ’é’bé‘ﬁ’ h‘l‘”‘LV W‘%’ﬁ%}y ﬁﬂ{%'carbmyl’

Cl1. 4al kyﬂydr(ﬁygll.4amyl Qhﬂyyloxﬁlyalkylgryliahﬂyyloxygmdkyﬂyl
- SBH, aQilE%C Riiﬁ% subst ituent selected fromt he
gr oup f cyano N rrolidin

5 pi per Hﬁ)]}iydmﬁ)b ’p?“@ér R]Ipclp@ﬁ‘ﬂ’?%)%y 1C14alkylo y’ bxo,
4- (G 4al $pitb(Crslkylexedivixny bpud(m(}pjfaﬂkylmm NRS“Rsb

o R A gty

oxazol yl, thiazol | m dazol yl, isoxazol yI

i sot hll%lzibﬂlgﬂﬂlca]p&f oxadi azol yl, t hi adi azol yI,
triazolyl, azol yI pyri dyl, pyrimdinyl,

pyrazi nyl , Ebyrl a2| nyI triazi nyI §\D 2005/ 111047
PCT/ EPZOOS/%E -22 hydr oxy- ca ?bb

Cl4al kyl c yI R{ R16a R16) car bonyl , CI 4al kyl oxy-

carbonyl, pyrrolldln- 1 -yl carbonyl,
pi perii d| | re -ybhgarbonyl, honopi peri di n- 1-yl carbonyl,

p| per azi n—yl car bonyl , (b-2);
4- (Qal kyl) - WN&I 3! -yI carbonyl, norpholin- 1
-yl -car bonyl t hi or?br pholin- | -yI carbonyl, 1

IO'OXOEjh ykkéar bonylb : i wh

1,1 : i R15

R Sl el e
C(IPAIFCH%CHz—i(@dCHaiCPEM ~ - @RDa- NRSb) _

wherein in radical ( b-3) one of the hydrogen atoms in —C,Hs,— and one of the
hydrogen atoms in —CH(ORM)—Cquq—, that is not part of R, may be

15 replaced by a direct bond or a C;4alkanediyl group;
pisl,2o0r3;
qis0,1,20r3;
mis 1 to 10;
20 each R™ independently is hydrogen, Ci.4alkyl, aryl Cy4alkyl, aryl, C;4alkyl-

carbonyl, -SOsH, -POsHy;

RY is a substituent selected from the group consisting of cyano, NR'®R'®,
pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, 4-(C;4alkyl)-
piperazinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl, 1,1-dioxo-

25 thiomorpholinyl, aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,



from NRSa_C(- 5b)- cR5dl -NR5a gq= 5e)-f -0 NR5c5d' -a-
| I NRsa- Cr INN5SRSe) -S , -sul fonyl -R6, JNRS5R7R8,

wWORBRl1o0ka radi cal (a 1), (a-2), (a-3); wher ePOI/B#2005/052264
Rsa, RSb, RSe, Rsd, R6, R7, R8, R9, R10, and the 10
radicals (a-1), (a-2), (a-3) independently are as.
defined above; Rl6a is hydrogzm, Cl4alkyl or Cl4alkyl
substituted with a substituent selected fromthe

group C%ﬁicfxir’::%oﬁ’fl @{%]k?lcaﬂ%ﬁ‘ﬁ N('lea Rmb)carbonyl Ci4alkyloxy-

di (d . 4al
hlo§mp| pz‘iﬂ{ L Ogﬁdﬁéﬂﬁgﬁfﬁgﬁ’ ?@iﬁ'ﬁmofw meoplpendm_
pl per azilnylkarbomyl, mnpﬂramyl-ylmihooyﬂnﬁﬁﬁmalkymplperazm 1-ylcarbonyl,

- 0Xot h'rﬁ(ﬂgﬁﬁlhoi ypbé!rbd%g}lj thiemerphdlin-1-yl-carbony %-oxothmmorpholm—

dl oxo-th gl;y{‘gﬁefeme may

0 R16b is_hydro
5 C1. 4al kyl lggrggl&lﬁ’efigﬁ -digrorhigmomnbelin adsaro
fromth adgnmnqilydmrasylsubsngatm‘wm radjcaheCORY or a radical selected
di (C14aI d%% NRPIREH n151115“4I§d=lW')S’JRﬁ>d0—NRS*‘—C(—NR5")—

e RN i

pi per azi W

1- oEot h g@m%@ml(gaylwmmh Rjigé} , R R6°;<R5d; R? g?fp RAIRAyahd the
10 €ach Rl aiBAE RN F-ﬂg th3) S d@% Qslde‘lﬂ ovef
9
?%: cdi*i 91&%@@@0’ M%£4W lisy i’ré*ﬁ’ﬁ Wtugpt S?lﬁ@ed

pres ent firdt €t greup @hﬁsttdgaﬁammgmmnm dc{ﬁliadkyi)aimno( 1)

or 1080 Hﬁpa%m
(1) spe Oﬁgmkgﬁlggﬁ% OPEJenE gi é;ﬂ | 39 Vﬁ‘l €
R2 is CIpipesaaing morpholinyh thigmgpholimy] ﬂcgiaﬂa%wyho méféeﬁin
15 of the f pdiwo-thibmemhokdil:cal s bei ng i ndependent |y
subst i 16802
subst Il{ ut e%yd%é E é].4¥ﬂk&1 égat[eﬂ_“WQtﬂne%ﬁ ak\ftsstltuent selected
wher ei n fgmihe group coasiging of @ming, BeBeterdi(CemlGiDaming,
V\/ner ein pﬁtoqidmwblpeﬁ&nylehaw;ﬁﬁarﬂﬂyg@lpmzmya 44‘-(ﬁli|J4a1h5}1)-

be| ng su%g?g{}’f?? %z%ﬂ%lﬁ'ﬁhe m}Qﬂ; | ﬁ%%&ﬂgor%{pﬁ@ﬁﬂ;ﬂnd

20 r adi cal 1,b0Re-thigmoyphokinyd;) X i's NR2 wherein R2 is
Cl- 6alek¢ﬂ RIBQi(ﬁﬁenﬂéﬂlEItlk htdregbn)\CLIalkghernutICs dlisflj t ut ed i n

(- o) T o0 st o) Crogil o i) CpoRFF el |

C3_7cycl oaI kyl, each of the former three radicals
beFlﬁ'ﬂlei' aﬁ&fm&ﬂmﬂ tile prdiamt iniréﬁtibd avd mbsea;ofnpdma lof formula (I) or

sel ect &; %2005/ 1110%df% %%% éereng&,hglreglm
n¥l is

-s (A-ﬁ)o R C_NRQIF@G) akkemiil Gt cycheallyy), cagh ofjthe
(Cla i)OaI E&m@% th%é@adl@ai@emv\%(l?%@eﬂdenﬁ glﬂasfﬁggﬁd\é\ﬁi?fe agyl%l\r;vg.éér]ein&ald
o Ba_ o s U&S‘glﬁg‘@ﬁh a radicgls ‘CW) NR5CR5d, N
- s@rd-bnis N& v@emmﬁsﬁ_mwmgasubﬁwte@mb aryl,wherein said aryl
30 (a-2), {Aubstitutb@with a ddWbal 2COOR?; or
(4-a-2) X is NR? wherein R?is Cy.¢alkyl being substituted with phenyl substituted with
a radical -COOR*; or
(4-a-3) X is NR® wherein R” is Cy.salkyl being substituted with phenyl substituted in

para position with a radical —COOR?; or wherein

35
(4-b) Xis NR? wherein R?is Ci.10alkyl, Cz-j0alkenyl, Cs.scycloalkyl, each of the
former three radicals being independently substituted with a radical selected



(4-b-2) X is NR2 wherein R2 is Cl_1oal kyl substituted
wth a radical selected from -NRba- C( NRSb) - NR5cR5d,

WO OOSRE®4TC( =NRSb) NR5 R5d, - sul fonyl -R6, - NR7RS[/EP2005/052264
NROR1O, a radical (a-1), (a-2) and (a-3); (4-b-3) Xis
NR2 wherein R2 is Cl-6al kyl substituted with the
radicals nentioned in 10 (4-13-1) or in (4-Db-2)

(4-b-4) X is NR2, wherein R2 is O -6al kyl substituted

i ih s sedlem cclaepaicno fo (R EEY oy K
ana (o IRCART Sl i, Rt bt o )

s (et Knservavtlerem R’ a ciealkod apbsitusetl witharadicgl selected ffom
T O, Whor 8. o a*‘}“‘sﬁf’%’;?

5 (b-1): %@‘g I)ngi] gl e e B pidled). (b-1),
Wh(@e2)nX whhymﬂbzgseal walkylGositntedawith eresice] selegiedifiom
o it AR o of NP i
V\herelnT%Jﬁl gi(a f@léapﬁﬂiéqéﬁ% is 0; (4-e)
X (-NRR iviNR? azihareE2R2| isCacatigtisubstitutet’ wagh thahmﬂeala mpntigned in

10 (Zbors) B\AﬁZ@lfélg-(ﬁ,_zT is NR2 wherein is a radical

and | s 1 2
WHANXRENRS wheroi R |le M #%Baéfcéls iﬁgﬁﬁ‘é from
NRlGaRlbleSa—@(yENlﬁP)l-NRf‘fRFd mémmm‘l a radical (a-1), (a-2), (a-3), (a-4)
4- (C14a%nhﬁy Sg’pl perazi nyl, norpholinyl, aryl,

I m dazo yri dyI hydroxycar bon
N((Rilﬁ%)R-i%§H§r 16@@( S8 tmgémgllradwal selected from

154-(C . mﬁr%&mﬁbpmﬁf“l NRRAy-DRAR, a MiRIGB (a- NRRRDO(2-3;
rad| cal (a- 30 1), (a-2), (a 3), (a-4) or (a-5);
(4-e-3) X is,NR2 wheyein R2 is a radical (b-3) wherein

R1@- q)s Wﬂb@gé\fhemRRieradé,ca &ybh, NR16aR16b,

Py@Lo]) 19 NR? whier@! Rbis aydd;can(bemwnaﬁnml? isjhiy frogazemyIQOR*

nor phol | 1 I .

hydr oxycaaf/?)’ongg/ifl)d H{t@égﬁﬁi& ar%‘R’\L'h?(QIYIm‘*CH2

Cl- 4al k{qé garbonyl, or

4-@adsa ?N%— iipafadicab@rPonyl ; 35 (4-e-4) Xis
NR2-gMIeKes NRR&he@mazznadmmal (b22)3herkierQ¥i inop is 1 and g
is 1, and R15 is cyan, NRL6aR16b, pyrrolidinyl,

di by,

DBy rox%‘*éean%“*%?*ﬁcﬂ R Wi ﬁ?%fé.ﬁbdsﬁm W
25 20@5#—!)11(0& oherprl samw 3)-wherginyp ds gndyg iS4 NR2

V\h@t@-z)n XRZNIR§ vﬂlefeaﬂkhah ra(diz:aBob Pibheiin REiSa@h6NR R,

A e

pyrrol i dmd%dylpli)}m@b’l, aydxyxycarbnnﬂnN BhoR Prbowl(%@ kgloxy

i s NR2 whss®il B-(BRalg)epipashinalyldaiboyl, R, ANRIG ) sradical (a-
30 PY" 1Ol WYy (a3), (a-4) or (2-5);

(4-e-3) X is NR? wherein R?is a radical (b-3) wherein R™is hydrogen and R is
cyano, NR'*R'®, pyrrolidinyl, piperidinyl, 4-(Cy.salkyl)-piperazinyl,
morpholinyl, aryl, imidazolyl, pyridyl, hydroxycarbonyl, N(R'*R'®)carbonyl,
Ci4alkyloxycarbonyl or 4-(C;4alkyl)-piperazin-1-ylcarbonyl;

35 (4-e-4) X is NR” wherein R?is a radical (b-3) wherein p is 1 and q is 1, and R i
cyano, NR'®R'® pyrrolidinyl, piperidinyl, 4-morpholinyl, aryl, imidazolyl,
pyridyl, hydroxycarbonyl or NR®R®)carbonyl;

20




(4-f) Xis NR2 wherein R2 is a radical (b-4) wherein m
is1l-6; (4-f-1) Xis NR2 wherein R2 is a radi cal

w@ eoshiimberein R14 is hydrogen or Cl.4al kyl; PAFEPRY5/H62264
is NR2 wherein R2 is a radical (b-4) wherein mis 1-5
and R14 is hydrogen or 10 Cl.4alkyl; (4-g) X is NR2
wherein R2 is a radical (b-5)24-(4-g-1) X is NR2
wherein R2 is a radical (b-5) wherein mis 1-5; 15

(4aR)5) )§('1§NWherEYﬁQ1Q$§ ralfital B j)w“fl@mﬁaR@ldpb'ﬁalhdiWI
whi ch ptlonlw&substltuted with a

substi tl?} m t he 3group consi st ng
cy(droe) X FRBwRein)R” iy rardivel (%) yherejst RS is ryrmejiiny, piperidinyl,
homopi peiodiHakhyl; Pi pera2| nyl,

5 b N PSPl B B s oot

1, 1- di oxo-t hi onorphol i nyl, aryl, furanyl t hi enyl
PY@p! ¥ ﬁ KR2 R1a<RlIRPlis a fahicﬁlszl-ZM |Whefe'iH #ag Pl- 8!
Y

|soxazo , sot hl azal a %@f
il o YR whipiadt iy Bl (b20 Gprein 3 A yfoBed of Craatio
PY(HifiD) de/NRZ pherainiRI4 3 radical @a) iwhetein mtis 1-aznd R is hydrogen or
hydr oxy ar, pyl, 4. 4al kyl car bonyl ,

10
N( Rl 6a ]64) fbonyl Cl. 4al kyl oxycar bonyl ,
pyrrolidin-|;ylcar bqnyl pi peri di n-1-yl carbonyl,
hdAu®i pXﬁﬁHRnWheW.ncISrl%% af)@l'%eram n-1-yl car bonyl ,
4-(aGlakkyNR? phaeinaiina rddicalPd- glmreﬂmmm 1-5;
nmor phol i n- 1-yl car bonyl , thlonDrpholln ylcarbonyl
1- oxot hi onor phol i n- 15 ylcarbonyl and

15 _ dédm o- Krs NRorpsein R ishydipgen Grealkyl Wbeél 1pay;§e gptipually
NR2, whaibstititeBRaviths sayditepeselectad ffoaathie grqupwhnsidtingwy cyaao,

option S i HBmo a5ip&iny],
pyrr ol |ﬂ1691_4a;z’[§§)§§'(éndc?{&3vﬁ J}hd% Pirbdgdr{g/rﬁ’

pi per az W%ﬂkﬁ‘)fph‘ﬂ}nb’ é‘F%‘EPWP‘leY}rdr‘ﬁ‘I‘?g}l‘? nyl ,
t hl oror mbﬁihblms}l 1, B@iokoahioinbiphokiyh uoylj faydnyl, thienyl, pyrrolyl,

1- di t
20 pyr - 31’)‘0 81% a%ﬁ%’{ F&R %&%lg ?{&Lzo 1315&55?&?13:1 %{/x&i&ogbl oxadiazolyl,
pyri m dibipdiazolyl, @F@Qb’l t@éﬁz%ﬁ)?b’ﬂ Vel dziralion Y RY'BERY) pyridazinyl,
N( f‘?gll?llﬁfhﬁlhg@h%&ﬁgwcarbﬁﬂﬂ?cKwk?l(:}ithaﬁjﬂpl‘fmmllla’)r::arbonyl
P ront pEHAISIRR EBPaS o RbR ity P ARACY %‘W"?nyl
4-(Cl 4ah¢4y¢91pqmdpie1-x£qa¢bnaylyplﬁarmﬁyﬂcar dﬂwﬁ-ﬂiy ypiperazin-1-
25 ﬁgz Ca\lrl\zylraée&bonsu hh&ﬁﬂélﬁﬁp-lylcﬂrbﬂmﬂj @vmepholin-1¢Aedtbayl, X i s
opt i ona 'I°§5° 3 Qhogm e ga%%l C aﬁpah%ém%%@ﬁm&lég%myl
i @rh-th Xig) d?iv‘h?fﬁmBr iliil)’ﬁfpgen ‘¢140a1ky},4¢h}?11 may peropiopall
i St S el et e
| |
1- oxot hPB %lof‘ ( pip e(ﬁ?z%?é IP?]IP{I&:I rJho ﬂééﬁ(ﬁdhgl
30 pyridyll %Womomhwhyl Lﬁ;ﬂmmxt};l@momqml ary furanyl, thlenyl,
CC:” ﬁg:ﬂk irrﬁﬁ{r]b&&%bl w1, b R&ﬁa&af . $infainkly hpdeyxy-
Cl1- 6al KW"O(’%%%@@WE%‘W%%% 6%§Fr}b°nyl Csl*‘a%%’%%g‘%bnyl’

pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C,4alkyl)-piperazin-1-ylcarbonyl, morpholin-1-yl-
35 carbonyl, thiomorpholin-1-ylcarbonyl;
(4-h-2) X is NR?, wherein R? is hydrogen, Cy.10alkyl, which may be optionally
substituted with cyano, N(R'®*R'®), pyrrolidinyl, piperidinyl, homopiperidinyl,
piperazinyl, 4-(C;.4alkyl)-piperazinyl, morpholinyl, thiomorpholinyl,




5 substituted with cyano, N(R16aR16)' pyrrolidinyl,
pi peri di nyl, honopi peridinyl, piperazinyl,

wd2qosa1wat kyl ) - pi perazi nyl, norpholinyl, PCT/EP2005/052264
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15

20

25

30

35

t hi onor phol i nyl, aryl, hydroxycarbonyl,

Cl- 4al kyl carbonyl; (4-h-4) X is NR2, wherein R2 is

hydr ogen, Clsal kyl, whi ch may23%e optional l'y

substituted with N(R16aR16'), pyrrolidinyl,

2' ?g | di- Pﬂdtmoﬁa@ml@erll Iitii’cb)(b-,thlolh@rgdﬂblﬁ@'l ati‘yu’mlndyl, pyrimidinyl,
t hi onor YFZ‘{ 1#‘%’}“@@?’?’ I%&% kmé?aébor? YRS ipadkyloxy-

d . 6al kwbonml ch may be optionally substituted with
N&gﬂa Fist@s)NR%)Wh%féhﬂ 124 iaYl!ydeéxp mmk;n,yvbmﬁ ﬂlaﬁb@b t?énamy

eLn S ona
substi t %H“tﬁﬁgefz”ﬁh Kﬁnﬁim&) Pw&fd&?nﬁcﬁlpmdlﬂg'&gomompgndmy],
Fur t herpiperiulilide(@isalsyl)piperaamy’ emrpliokivglh thiomorphdinyh ey

comou?&%ﬂ&m&@A@chn yRny of the subgroups of
5
N pern £ ShasBe Caich Ry B SRt

aromat i smbstltulgd sth NRT Wmmhdlnyhglppmmgyl,slygnmenmnyl
cont ai glfi?é}% WE@lﬂalkﬁ)' Ipﬁﬂéfazﬁfyl IQﬂiﬁ , tidtforpholinyl;

opt i on

t L.
arftr h?ﬁe?éﬁNva’f@e?eé‘h%l ﬁl%gm‘]fnb'{“ﬁgﬁ’&?é g%%qrng egﬂbg opﬁmm
at ons; WE'PBIY), pyrrclidimyl,igiperidihyli t h one, two, three, or

fqu fh.é%a%; NRY§HeRin Ré%*&: fpgﬁ hy(E:iHrag??/ Osﬁ&‘éhf%b%ﬁféh with

hal o, an I'tro,
Claal kogi 1R662) RO lde%a) ( R) N- Cl4al kyl , CF3,
C34cyc| oal kyI formyl, 25 Cl1-6al kyl car bonyl a radi cal

rtfﬂgdﬁ@e)nﬁs%f %‘?ﬁr&%ﬁﬁﬁ%ﬂtmn Qﬁé%&% Béomp&ﬁld@ 8f fovth &% ) or

nmerca

Cmmo gheg gmp c munds i} sggglgfd her@(n,_mpﬁrelﬁH_
RSa (5 a) R3is pyrrolyl, furyl, thienyl, imdazolyl,

OlRy§ e 1‘13?19&:2519:' &{-IblcyElEH aﬁgﬁlﬂé l?ete[rb%ﬁg' !n@ﬁl%?/ fing system

azo zol I azo xad |azo
et r aZbpypin tpging explen erptaiipanionyBR Sy PLE O8pP, dind optionally
pyri degd, myb or ﬂlfdeffmtﬂfey hitrog§tt aﬁtnmb ancbﬁhm'exﬁ tikeytemaining ring members
I sobe %Ofafﬁ A latoméb?;\&}fﬁ&]ﬁy &Bélt Ju eH m%ﬂé %H | tﬁf% | frr four substituents

i ndol i Zi benzoxaz {
benzi ﬁ@cé!a ndently, aréeﬁ&ﬂd;from B%,lﬂ:zqygl&( a9y (1-salkyl, hydroxyCi.alkyl,

genZI wdmca@clwkymaﬁmlmzlqhw cmem«;acmln@z Gdryryl,

enzo

qui noltdl1 %?’L‘%‘%“ﬁu. ngl 1 ny CI n )ngz’ qw% der?ﬁlyl

pht halCazd W?Xy, RIDARXBY- rlﬁ‘ifPaPt(qL(r’l M {rsalkydsmifonyl, aryl,

napht hCH(=€N—[])]|R,5a POEENH)-N- Rbenzopyr anyl

@ ¥
AT Bl S Sl e

ox az olisopyazotIpyrapglvh senzelir onlylm@a%w fegrpfolyl, pyridyl,

pyr { gw@w@@ rﬁykazmyt, @yﬂmmﬁml pyi‘dml"yl? byﬁzaﬁmyisobenzoﬁnyl

i SO azo az r

o paE UL Roba b3l SERYARY. ALY i e

oxaz o benpjmidazalyl) mdwasé,zhsp@wmzlylnp«mmpﬂwaaalyb IPZQEYfﬁfgﬂ vl

pYyr I OlhexPbkadid-diyN Wenzdiiih @AM | Bt dttidbolyl, purinyl, quinolinyl,

Fur 0p¥rol 1r1?n0| wlcinnof‘ o}glhcllu?nzo }zm?f}/ ph{ﬂ]aldalzﬁyl (uinoxalinyl, quinazolinyl,
naphthiridinyl, pteridinyl, benzopyranyl, pyrrolopyridyl, thienopyridyl,
furopyridyl, isothiazolopyridyl, thiazolopyridyl, isoxazolopyridyl,
oxazolopyridyl, pyrazolopyridyl, imidazopyridyl, pyrrolopyrazinyl,
thienopyrazinyl, furopyrazinyl, isothiazolopyrazinyl, thiazolopyrazinyl,




t hi azol opyri m di nyl, isoxazol opyri m di nyl,
oxazol opyri mdi nyl, pyrazol o- pyrirnidinyl,

WO pdodaropyri m di nyl, pyrrol opyridazi nyl, PCT/EP2005/052264
t hi enopyridazinyl, 5 furopyridazinyl,
I sot hi azol opyri dazi nyl, thiazol opyridazinyl,
I soxazol o- pyridazinyl, oxazet&@pyridazinyl,
pyrazol opyri dazi nyl, im dazopyridazinyl,

oxadi g424BRN aﬂiﬁ W1, oi&bﬁgyﬁﬁﬁyloﬁﬁﬁi&dﬁyrazmyl imidazopyraziny],

: L: gé?)l&lg ?4@6;' ’131 @?dl ?)}ni]z olgl i%#yjyg@; irn’mdlmyl isothiazolopyrimidinyl,
oxadi dmzlollwynmrdmjs{lnyﬁxaqumﬁumélpm], gxazpﬁ)pylml@w | pyrazolo-
triaz M%Biéﬁﬂym i pyr&lii )’ﬂhlenopyndamnyl
t hi adi_azol ppyridazin ol opyri.dazi

5 i mi dafyeREK3FYPYL ISP%%QQWWSI?@‘ %%%f‘é‘?ﬂ?saz%P
| soxapgtidizinyd Dxazpllqpynmtﬂyil, epnglppyraigzmy], lmldazopyrldazmyl,
pyrazq ]{(& g%;?rﬁ i thﬁ&i%%ﬂ!)ﬂ&fd&ﬁﬁﬁa%ﬂopyndyl oxadiazolopyrazinyl,

t hi azo I m dazotr.iazinyl
oxadi 5 WPQPX?FWL iz OB ALY g azolppypjmidinyl, thiadiazolo-

t {1 i az plyainidimg] thyolopyeimidiayl) gniadlaam:lop)dldagahyl, hiedivaglopyridazinyl,
10P eno%ﬁﬁgﬂﬂhn&b%ﬁﬁﬁ%k%h 1, ﬁﬁ&dz%ﬂzb](yyl %Hﬂﬁidntnﬂfaf(ﬂyl

th our ents each
?5 i ndwpaNtrany.deqthiag %%RYE?&O Yi @é?ﬁ"i? Yl

abov e thiflzolditiaAhef, inidazerathyl RiadiagdlotipziRgl, thiadiazolotlaginyl,

furyl I
t hi leo giol?ﬁ%‘na h?ﬁlg;’ﬁ%ﬂ ééhdm?i( ?ﬁfﬂﬂ#ﬂy ir)?églgﬁié%inxri phenoxazinyl;
t hi adioR anyy substitatrdavith Wh oqeefwy%zlgpg, jor Oblfl?‘f %}{quents each

15 pyr l mlﬁﬂepéﬂdenw feibbteﬁ)ﬂom fhy sutgeienty listed aboag imth definition of R;

{)Sabgnz s ﬁﬁ-ﬂﬁ@t W iloﬁﬁﬂgz% N J&lla qulbﬁ&ga%lgl ﬁﬁéﬁolyl

I'soin benzoxazo

bonzi Asatiiazslx} pyraz-'e y,r#a%?z)bi yhiadigeglyl; Y wlpdizzolyh f |e‘3'f<1'~z°1¥1 pyridyl,
benzi sotitiaag] wrazﬂ%&;fl@ﬁﬂadi@mhﬂmylbmmmdmmw ispbenzofury,
benzolgy hAHBRD! e 3RRATE ARARL Mling il bbbzl beimidaroly,

qU|noI|n soqul
20 qui noiedazelyl, ber@ﬂﬁoygg@b]l,, Wsothlazolyl benzopyrazoly], benzoxadiazolyl,

benzo ﬂiéﬁilﬁhdhdlazo[}&,fHeﬁidmatbly@)ﬂunnylhqtﬁMWI isyinolinyl, phthalazinyl,

f d

| soxasBIgsp b dRg B by %%%‘?%%%‘éﬁﬂﬂ

i mi dazfngllltbs}al ISO%‘WQHYHBXAF ﬁlﬂzﬁk”?}’miyl#l EQ’FGW?R&’Z’FIW;/

f ur opyy@ayInrazdlsiHtitylnmatDppyaiyl, pytrolopyraziny, thlenopyrazmyl,

t hi az ra2| ny| P
25 oo ol BRYISTHy Fomis SREREARD! é%a?ﬁlyfﬂzwdls‘;xgz°l°%%?%§ﬂ
pyrr ol qxpmpwaamy}qpyrazvlnm@ Bypzinyl, pyrrolopyrimidinyl,

f ﬁr Op)/tlhiemﬁhﬁii%myll ﬁﬁdﬂ?hﬁﬁtﬂhﬂpiﬁbﬂﬂﬁkdbpmhmdmyl thiazolopyrimidinyl,
thi aza LI m

oxazol FEFFIRYEH '(gillxyl Byarz§1§ thn i mpgﬂﬂz gllowl nidinyl, fmidazo-
pyr i nipgrimjdinyloseedicaclopysisiyh t@%wdqm@wlaw%wﬂw pxadiazolo-
30t I azGlyeRwyl, dihdiaRIctaEs], @nai&elopyxraaaywiadlazolopynmldmyl

t hi adéﬁla | 0 ¥ram i%ﬁl tr| 2zl O%P,p arBXzoly&,i nfh_nyl phenothiazinyl,

oxadi
t r i az gthepoxarzinykl ppt;qnallxsnbsjgtmgdwth oag;twgi cmﬂn‘ee substituents each

phenot;Riaghdiitly selRIR BAl0Ydyand) Rithd) @J;dmyl,&ybﬁkyc%wl,

h
Y“néepgaéew{»a?fﬁ@&hkﬁi‘é&%ﬁh@g?”tefygﬁlaﬁlﬁﬂsﬂ Csoycloalky],
35Cl1- 6alﬂsmhy1 GygltkylcpBongad tadical ~COIORY 4R )ﬁbe)lﬂ -cgrhpiryy hydroxy,

(R5a) W 14( LBl QCM fickithio, ksl kyl
35 for 9&%&%?8\E§ﬁ ? mm 3 4,&@

(Rsa) ( )6&13%1
(R5a) (RS' ' ) N-, nercapto, C -6al kylthl o,

Cl. 6al kyl sul fonyl, Cl1_6al kyl sulfinyl, aryl, -CH(=N-O
R5a), -C(=NH)-NH Rya; WO 2005/ 111047

PCT/ EP2005/ 052264 - 27




(5-¢c) R3is pyrrolyl, furyl, thienyl, imdazolyl,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,

w@yaaoloyt , triazolyl, thiadiazolyl, oxadi azol BCT/EP2005/052264

10

15

20 C1. 6alimigaznpyr

tetrazolyl, pyridyl, pyrimdinyl, pyrazinyl,
pyridazinyl, triazinyl, pyranyl, benzofuryl,

i sobenzofiuyl, benzothienyl ;2% sobenzot hi enyl ,

i ndol yl, |30|ndolyl benzoxazol yl, benzi m dazolyl, 5

'b RslRy R} ié' Zfbfgpm Mimdab@l bﬁ&gbvl asmhzdlyl thiazolyl,

enzo | en

benzofs?éﬁ%&f@% Py oy f‘m%%lg KGRl ROR L iay,

i soqupyrithidimyl, pyylaintik pyridaniply], tripginy pmanmbenzoﬁlryl isobenzofuryl,
S RSN, SO, e ictanan, it
R g e et

Cl. 4alidmzxgbﬁﬂtaﬁdbfk}obnzoﬁé@quk;ﬁurﬁwﬂ:,ajnuhlzmldyllqmnolmyl

Cl. 6aj &%(ﬁhgp F&ﬁ{haramuméﬁﬁﬁy)l( BoBR; Qﬂﬁ}éﬁally substituted

hyd
a. %g%www %ihre%%/uﬂewé EE ez@dgﬁngﬁng@d frgpyhlo, cyano,
th enyiltno%l cmanam.k/stﬂoxy@lmm wuanltdxyg:ﬁgalm cnowﬂzmlwﬂcyh
triaze yr(R ﬁbm ~“carb ZI%HJ kyloxy,

b é ? .. 1sob dol y1
e e CE ey
| b RS ﬁsyﬁﬂyﬁt»thwnsﬂumlwblyl ‘bapiyilthiazalyl, pyrazyjyiriasilyl pyridyl,

optio n!n}a%@h’ B Soent HRienyA! isihSShienyl, indolyl,
subst?ﬁten tﬁsi&ﬁ%;ependenﬂe |§€H€3 aowummlﬁn()y
cyano benypxazglyl, (l?fn@&!l SOX@&E zopyridyl, puriny

( Rsa) gidnphyt, aﬁdmih)bly,l dpyidmab]yyubsﬁﬂutcﬁhdviﬂybmpwo or three substituents
(RES Ial ‘Li,) e{f%kég%ol% 19:«]118: é) aBiy, T N0
benzo@rldé %’Q?f?@@ i gy, %a%v P‘Y’ (R2@£R1 adzepyig)
purlnyxédmp&ﬂmﬁﬁtly substltuted with one or two

S0 I e oA nﬂ%xytﬂm@m
x};]pwkypfmagy s 'G@riw Fyq subgtifugnts
R3 i s séledtod ﬁothalenwano aylwﬂyu ch mtoom‘ (Rsa)(RSb)N carbonyl,

i m dazopyr one or
t Wo sé ¥uéﬁ%“(ﬁ8§e* e&f I}Nlno ky|
CF3-9) 1tBiepyis By SWb’érIBWPPY“é‘I Stikted with
le 6ﬁ'oﬁybﬂtmo%ubéﬁlueﬁmskljébtsdlﬁbmﬂmlo, cyfalo, tme,alkglgrﬂﬁgmemé,
o t t

3 f or rru%%ﬂi(ﬁﬁﬁg (catbQ r?é g{ﬂﬁﬁkg’ (Lﬂér Hg‘?o 1éﬂgﬂpoun s of
formula (1) speC|f|ed her ei n, wherein:
hyRirthgeembadinggnisefithe pregent igpetion are these (cemayuqﬂa of Ermuta () or
hYéHyQﬂﬁ{é subbERQT compamidseniotmds (I) biecificd hetein, ihereint | on

au§ 3§ %$ﬂ§gqu§j of, fQﬁ@Hk%l ) or any of the

’f formula (1) specified

30he66a)nR\mbycbog¢n (7) each Rsa, R51', Rs, Rsd, W and

R5f i ndependent I y i's hydr ogen or C14al kyI or 35 RS
0 b A P BB B BB Bl or

eaany R, sub@bupsmsfepmmds viformida (B spacified hersiie MhEpI s

hy@h ogeéachSaCﬂﬂakkyRﬁ R5€ ;zmtﬁi‘f ﬁasﬂen&ém iSiBfarogék or Bslkyl; or

ve andé%)o@ddggi%gng ay fo abl\ga?ent al\ﬁgle%%?gd}c]é}gflfgrmula

35 pCT/ EP

-CHz—-CHz—— or -CHz CH2 CHz—,
(7-a) each R*% R®, R*, R*, R* and R*" independently is hydrogen or Ci.salkyl;
(7-b) each R*® R™, R*, R, R*and R*" independently is hydrogen.



-28 Further enbodi nents of the present invention are
t hose conpounds of formula (1) or any of the

waagnowgs of conpounds of formula (1) specifiRCI/EP2005/052264
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30

35

herein, wherein: (8) R6 is O -4alkyl, N(R5aR5),

d - 4al kyl oxy, pyrrolidin-1 yl, piperidin-1yl, 5
honopi peridin-1-yl, piperazim&-yl, 4-(Cl

al kyl ) -pi perazin-1 yl, norpholin-4-yl-; (8- a) R6 is
Cl- 4al kyl , N(R5aR5), Ci4al kyl oxy, pyrrolidin-1 yl,

pIIp | dl o%lﬁgﬁgscﬁg? I?rﬁ%?n mfze él\élmarftgﬁ?sel?:om?gr olrmu]fi (D or
rrmnm@thersubgrwps of caropauinds ef fnrrm}la(lémc B hprﬁ@ewéﬁa@nt ly
ar@) hy civ:ﬁqg@mamryl Cim ﬂ’%lcuﬁcﬁs;ty, 991@&;&1mn9§p@énmhe1—y1

tl. ff I
g[egg;thoggg{%g% o Bt oot Brogriiavt o)

speci f insgtplrdmet-yl—; V\/nerel n one or nore of the

S B N, a7 paces

hydr oxyC %t
(9 c) F’@mg]%”l 4 gen Stl II ot her enbodi nents of the
pr(@shantR IlﬂGﬁmkyh AIN(RERT ) pymolidinploh diperint biykumarmlialin-4-yl-
or gsatmﬁuﬁaé&u@emgﬁ eq%mgu,ﬂals phidyor mul a

(1) speC| herer n, wherein R10 is Hetl,
pyridyl, pyrl m di nyl or a radi caI (a 6); (10-a) R1
a. Othet eﬁiﬂdﬂnnényd of thspresentinyéntiop weathoﬂe)cbmpomda pbfoginyla () or any

Ci&ﬁh? {(ub?ﬁ'u%&ﬁ%%l Bénds Q?Edn%ﬁl (h¥psciRsitteteid, %ei’@lﬁ Bne or more of

g yrimdyl “or pyrlmdlny or a
ra P&IIOWG%TGﬁm"t%SPR b) R1I0 is pyrimidyl, pyrimdinyl

or(9aa)raRfuehydr()@nﬁ))-hydr()iﬂhQ?lkﬂiO is a radical (a-6).
I ts of the present invention are
Stad) %ﬂ?ﬁﬁcﬁ%@#@% p

fmula (1) or any of the
su g“rouﬁas‘s Bydregsipounds of fornula (1) specified
herein, wherein: 30 (11) R 1 is aryl, aryl G -4al kyl,

f 0§ iy !) er %ﬁ%%hﬁénfﬁ%rf%'}%gﬁenﬁhﬁnﬁ Ql%qyése c&ﬁp(ﬁﬁhl‘b{%fonmﬂa (D or

oxycar onyl, . -rono-
aI Wcéﬁherﬁ@bﬁpmﬁrgﬂcomp@pdaaf W opeeifjed >hprem wherein’

1°4§HI5ty|p9iﬁﬁ§IL pytahikioly] ondyadidyi(a-6y;, pyrim dinyl ;

(]10 4% @ TGS I soggrz)\(/) yq:;blygizgyll &Wf{?@q of which may he

Car bonythm@iLlyLsgbqtly.thg( akl; or is pynm1dy1 or pyrlmldmyl ora
aryI c %&kml(msyO 4al kyl , pyrl dyI or 35 pyrimdinyl.

01 | s I G
égl%ﬁ ﬂg?yrgﬁé%?’g%yé% éﬂ{% or pyridyl. WO
2009)‘01111 4S7a1ra¢1r~ ﬁ@osl 052264 -29 Stl || ot her
enbodi ments of the present invention are those

c ogﬁ?gtlﬂgrsemq;odﬁgerngu&‘?he(ﬂrzseg{ invention are those compounds of formula (I) or

any of the subgroups of compounds of formula (I) specified herein, wherein: °

11 R is aryl, arylC;4alkyl, formyl, Ci4alkylcarbonyl, arylcarbonyl, C;.4alkyl-
oxycarbonyl, arylC;_salkyloxycarbonyl, mono- and diC; salkylaminocarbonyl,
Ci4alkyloxyCisalkyl, arylC; 4alkyloxyCisalkyl, pyridyl or pyrimidinyl;

(11-a) R is aryl, arylC;alkyl, formyl, C,4alkylcarbonyl, arylcarbonyl, C;4alkyloxy-
carbonyl, C;4alkyloxyCisalkyl, arylC;4alkyloxyCi4alkyl, pyridyl or
pyrimidinyl.

(11-b) R is aryl, C;alkylcarbonyl, C; salkyloxycarbonyl, hydroxyC;salkyl or
pyridyl.




any of the subgroups of conmpounds of fornula (1)
specified herein, wherein: (12) R12 is hydroxy,

w@boeodaltoyt , d - 4al kyl oxy, oxo, PCT/EP2005/052264
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35

spi ro( C2- 4al kanedi yl di oxy), spiro(di G -4al kyl oxy),
NR5aR5b; 5 (12-a) when in radical (a-2) one Rl12

radical is present, R12 is hyi%oxy, Cl alkyl, C1

al kyl oxy, oxo, NRbaR5b; or when in radical (a-2) two
RE2illlofir embsdimests oPthe prasént Bvehition e heswianipoyndsrof formula (T) or

Cl 4

s St e Biek 3 oAt G Yoy bR nore, wheron:

Cl1%al iRy’T is hyqrgxysﬂma bt Graplkalonn sxaespire(Gaalkansdividiarsi

I nvent G (@is.4d cmqejhds of formula (I) or any
il o R R el

restri Cﬁmikbeloap pko; —N@’iﬁl a)or @hen in radiepl (Qa%lt\mdhd raglicals are
- CH2- ; sRdsent both(idd@pbadedly 4rs () 4ly1 Sipird(C,(diRaredi})diéRy) bb

0. Sth nts of the present invention

r e
are thS%‘éo(é ‘E@g’(ﬂﬁ formula (1) or any of the
s |{b2ybp RYSis bfdroxympaingkylof fornmula (1) specified

herei n, wherein one or m)re of the follow ng
Py Spag PR K48 e e e Dot SRR fgmuda (1) o
hyaty og“éua subigroupls ob¢dmapousddafdompria €) Sﬂecnﬁhé hgcleswhqrem one or
| EBLF B0 AldibbRscaRRRpRds of formila (1) or 25
oups conpoun SO0 ormul a
i%‘?} @éﬁ%é‘f@?{’f’ éfolgz o (15) R14 is hydrogen,
Cf(lzl-h) IQ?hs@rorSrgﬂ(CibllaIQ%yéO (15-a) R14 is hydrogen or
Cl.al kyl; (15-b) R14 is hydrogen. 30 Still further

enbodi nent f the_present .inventi o are t hos
C&Pﬁaﬁ%@fv&fn&mﬁf Ele@rssema?veaa 7 HoReRRREP i dorgula D or
c cunp ofithe subsgrodps ofitdmpduhds efifemmfla @ spwenﬁed h@remhwh%rpm one or

( 1Bdre Bf‘ﬁle'féllo%ﬁ%%{%gﬁgtléﬂs%ﬂﬁl&he group consisting of

cyano, rrolidinyl, piperidinyl,

hdibpl &r%sélb’ﬁ’;?gen?fhéfé‘foéh nyl |
4 ((£b) 2PHyC) mpkiyper azi nyl ,
yl)-pi perazi nyl, 4-(Cl
&yl oxycar@{tg%?’- pi perazinyl, 35 norpholinyl,

thlonnrphollnyl 1- oxot hi onorpholinyl, 1, 1 -dioxo-
t fﬂtiblrmhqa hﬂibbdmients af tHe présemtamyentiont &re ¢y compoaundd oflformula (I) or

%%k‘ Wersub b&%%&‘% dlﬂhg&{tgﬁdla bp%@l)ﬁ@& R:¥in, wherein:
I SO P pyrazo I f\(g % t hi adi azol yI,
trﬂ%)zoIRyI is gr(og%pz& obW ¥ ]pyrl m di nyl ,
py( 5a) R is hwjrogeiﬁm(mahlkylt ri azinyl, hydroxy-carbonyl,

B CT/ EP2005/ 052264 -30
Cllﬁg?kyl %a%‘%ﬁ% N(Rl6a R16')carbonyl,

Cl4al kyl oxycar bonyl, pyrrolidin-I-yl-
Still further embodiments of the present invention are those compounds of formula ()

or any of the subgroups of compounds of formula (I) specified herein, wherein:

(16) RY is selected from the group consisting of cyano, NR'®*R'®, pyrrolidinyl,
piperidinyl, homopiperidinyl, piperazinyl, 4-(Ci4alkyl)-piperazinyl,
4-(Cjsalkylcarbonyl)-piperazinyl, 4-(C;4alkyloxycarbonyl)-piperazinyl,
morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl, 1,1-dioxo-
thiomorpholinyl, aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-carbonyl,




car bonyl, piperidin-I-ylcarbonyl,
honopi peri di n-1-yl carbonyl, piperazin-I-yl- carbonyl,

wd2qosihiimkkyl ) - pi perazi n- 1-yl car bonyl , PCT/EP2005/052264

nmor phol i n-1-yl -carbonyl, thionorpholin- 1

-yl -carbonyl, 1-oxothi onorpholin-1-ylcarbonyl and
1, 1-di oxo 5 thionorpholin-1-yB@arbonyl; or R15 may
additionally be aryl substituted with a radical

- COOR4 ¢, QdlkyA cefr@éﬁ% NREeREL) @801ty A alkyloxycarbonyl, pyrrolidin-1-yl-

NRoa O Y%afbm%%%@ﬁ%gf%ﬂﬂ  piperazin-1-yl-

- sul f ongtbond, 4-(RzrRy])-NRGRED; 1 -slcathanyd anorpheling 1 -yl-¢agbanyl,
(a-3); tﬁl&ﬁb@heﬁﬂ@ yl-§ar§ gt Q@ fis Bephbleh- %&Hibonyl and 1,1-dioxo-

t |
b o s i
4- ( Cl4@hdigal }Cﬁoﬁérq@l radital seleqte from ~NR**C(=NR™)-NR
al'ky| coRRODYNRE) DY, aZj—Nﬂs*Lc “NR™)-NR'R™, —0—1\1115*‘—0(—NRS¢)—RSf
FGEIE Voo o R Bibito”

I ONOr ’ ’0X0-
t hjler R sereyied ﬁanyﬂhe gfoup amﬁistmg bf ey, NRIR! B pyrolidinyl,
Ioégtzg: ;‘d eirfd]m eh&ih gl)g(lﬁér)ﬁmyl A ?@?( tﬁ%{?g peé%zlmyl
triazol%(C 141153’1(’%% bl%/’??raz”ﬂ)a 4?@ 1\{%{% ‘?’i‘ftlﬂnﬁﬁ plpe}lazmyl

pyr azi rmbrphcpl;nyl dlaumnmlhpMyd,l lamuﬂybmomyolmyk;l 1-diaxdo nyl ,
Cldal ky},

Cl. 4al kyfbox car o id loggzolyl th1azolyl imidazolyl,
pi peri dgxazolyl, § @wg@hyyéz fj;mdﬁgp 41&739%’&1?15@]?91

15 pi per azetrazolyl,-pyridgi; bﬁﬁmﬂmﬂlpﬁﬁmﬂ hyxﬁdazmyb&tamyhhydroxy

-yl car %}F%)h’l a‘ﬂﬁ@ llNﬂimaﬁbgWimnyl Ci4alkyloxycarbonyl,

t hi onor

1- oxot m}@ﬁ}} ) 2 ﬁyq_n}%m%ﬁng%]},ylcg@o%ﬂdhomoplpendm -1-ylcarbonyl,
1, 1-di cpiperidim-a)m]xraﬂimbrl A-(CralkyBr ipanydin- 1{ylGationyRirforphe lin-

| ecte f
il %ggmg{ &B&Bﬁhﬁ] %{ gé/ﬁ%hﬁq Cé{blb P x&cﬂl@ﬂﬁrphohn—l ~ylcarbonyl

20 honopi pad thiomerphatinnly arbonyl

25

4- (16 mlR}d s)sl%pﬁe@ Eoavthe gloup cons1st1ng of cyano, NR'®*R'®, pyrrohdmyl

4-(Cl. r
MOy i i @#ﬁiﬁﬂggg&%&l Ol pipepein
t hi ormr"p%WWFarb‘lnyékﬁPﬁP‘ o bifeiep ]IOXY"EIbOH?YD'cB’i‘H?%’tnm 20
éS m)lr ph@-bhéliﬂyl tleiombrphbyoi, dX()ﬁmﬂﬂdirborphd)lmyl, 1,1-dioxothio-
1. 4a a 16a 1 16
Cl. 4al EX rg%/lgl rb n’ﬂ%ﬁ%‘?% B;’%g Is’se ngé¥lelg roRm (iwatrabonyl’
group clondk¥lorVRGrRonYBRI6aR16b, pyrrol i dinyl,
pi @erd) Al selectb@l’f@ﬁi the froth Sotlsisting PRNRZIRISP| pyrrolidinyl, piperidinyl,

o B IEEEe e dr

1- oxot mmrpﬂmmra@qlmyﬁ thiorgerghelinyld- qmr@mqrphfawhwl ~dioxo-

30 (16-d) tﬁﬂ;ﬁlofrﬁmﬁ_@}]ect ed fromthe group consi sting of

N b 1 d a
I?lg]fimalfkisl s?l% ﬁlgpglztﬂ% oug c&%{shxgg &’N’ﬁlm lg%p&;rﬁﬁ dﬂﬁﬁ piperidinyl,
t hi omo -(Cy palky] nmerazmmlb mmhph@rls thigmorphpdingl) 1,1-dioxo-
R15 i's tﬁi@}ng ﬁn fomthe group consisti ng of

U AR i BB

35(I) or any of the subgroups of conpounds of formJIa

( WruriRe6erhbd difledi® 6LhE preddd® infbition\A RBRIodbdé of formula (T) or

chl{y%?%l%%%{)groups o% compounds of formula (I) specified herein, wherein:



-31 (17) Rl6a and R16b independently from one anot her

are hydrogen, Cl al kyl or d4alkyl substituted with a
waewstiitoyent sel ected fromthe group consi sti NBCDEP2005/052264

am no, nono- or di (Cl.4al kyl)am no, pyrrolidinyl,

pi peridinyl, honopiperidinyl, piperazinyl,

4- (Q 4al kyl ) - pi perazi nyl, norphol inyl,

thlonnrphollnyl 5 1-oxot hi onor phol i nyl

1,47y qie aBJPR(‘ﬁ"B{ ety ﬁcﬁﬁ‘ﬂne%n\()‘cher 1% hy@bgd] 6. or

CR2142I Ik %ﬁﬂd%i‘&ﬁ?@y%% e,fni%n Ets ewef1 ﬁ m@fe u%@%? ?dnsm’%mg of
sel ect arhiriq, mmom @C@«q:}ksd)amms pmtghdgtﬁyl mpﬁqqiglyl hemepiperidinyl,
di (CL gaileﬂéi/i 44 ﬁpéﬁhﬁ})’l' mofyhBBxyl dhidyorpholinyl,

honopi
5 4-(C14dr P ’é‘?lg’é’rﬁ ‘ﬁ°¥%%‘ﬁ‘a‘?fi’ yl and aryl;
t h((lamm rlﬁ?;fzni g‘f"?ndbﬁexrﬂegkoﬁm ommmwdrogen Ci4alkyl or
1,1-di Ec?l SPRIREP R ¥ lsiibstithénttible B3 BomtBe FFBEP consisting of
en

|ndepe 0 t her ar ragen. or
0 a5 e, Heppr obCGrbOiaRe SV DGRy, homopiperidinyl
i nvent |mpera1my1 @ ealkyjrpiperadiayl mommldh(omorphdmﬂny

jo of the s h&qny?qnp@idﬁ‘&ﬁn&ﬁo&)ﬁ& i;a (I) speC|f|ed

her ei n, | Rl7/a and epen
f rdby e %63}11@ .mdép@%mﬁy fxyaane ’{’E‘Pthféﬁ?ﬁy&@ e
ar yl O -4al kyl; or Rl7a and RIn'together wth the

I[rﬂﬂg %;;Jd?ﬁéﬂtpo i %@setnPﬁﬁé {ofa areaﬁelésl'é%@ﬁlgoﬁﬂ& ¥¥ formula (T) or

grougsmf Sﬂ’BP pnnt?lg I(Ig spec%eﬁ ¥1e1’e1n wherein:

15 - dmx o-R'F an&m*ﬁhﬁﬂepambnﬂw&qnﬁ oA anvjfier are hgzdtagémaqyﬂkyl or
Pt per aﬁaé}gx‘l aﬁ]&}@%r Rzﬁ a&&ﬁim) %Zxawiﬁp atom to Whlch they are

i ndepe rom one. anot her_ ar e o on
or ar yattached 5‘1”%’3/4 pyrpoliding), peeridingl, BOIF@PFBe éﬁ%?fﬁlé‘ﬂl"lyl\;

from Or’tﬁlo&fcbqfﬂbﬁﬁylﬂllﬁ -diyseb-thipaiorpholidgl, fpkraginylaoryl-Ci qalkyl-

C14alk éF her enbodi nents of the present

|nvent| E%‘se conmpounds of fornmula (1) or ﬁﬁy
i°%&d

20 of (8t B uwgdsupsnd@p o’@ﬂmen%@orhﬁ’r g bydrogsn, Laenl
herel N, ary W@ iy (19) each R18 |ndependently i's

ng)gelg %ﬁ@h@# e%h%ﬁﬂg rLher I#EI wreQ%E ?ky??&aryl'

the pre@letﬁlky nvent i on are t hose conpounds of formula
(1) or any of the subgroups of conmpounds of fornul a

}Eur?l:{%§ ?ﬁé&ﬁrﬂeﬁ? é@lﬂ]@ Pre%ég %%Qam%%]c%lﬂ ﬁulmé‘yfﬁgﬁﬂla D or

hydr ogen.
35ausur RiesubERBRER PEPeugs of f?ém\élﬁé@é?ﬁ"lﬁeﬁ Fobt Yot
t hg@ C&B]DR%mﬂéepQﬁde % Arogaﬁ Olﬂall??;ﬁya@fcl_h?]&yld
rQu c oun a specifie
i, AR, dfded SEIHRY por EPabos 055964 - 32
(21) aryI i s phenyl optionally substituted with one or
30 MOF@xiifer BEbodiments 6f tBa plesent entichind thysesoinpotuads of farmutah(®) or

9" QUPo R b3 oo U mizditads ¥ formi ( bRl hefYR Wherein:

(20) R is hydrogen, Cy.4alkyl or a radical -COOR®;

(20-a) R" is hydrogen.

35 Further embodiments of the present invention are those compounds of formula (I) or
any of the subgroups of compounds of formula (I) specified herein, wherein:



nitro; (21-a) aryl is phenyl optionally substituted
with one, two or three substituents each 5

wo pabspendent |y sel ected from Cl- 6al kyl, Cl4al KBXI/EP2005/052264
cyano and nitro; Further enbodi nments of the present
i nvention are those conpounds of forrmula (1) or any
of the subgroups of conpounds3®f fornmula (1) specified
hereln wherein: (22) Hetl is an aromatic 5-nenbered
riy sysil apheheoptichall gubstitifted With 6 cﬁlin(fr@sﬂbstltﬂléhts éach

Fﬁggﬁéi%c@wﬁva?g’gglﬁ%i P 260 SIS C RO €y salkony. oyano,

nltrogelnIO,oxygen and sul fur, and V\,herel n the
r qORa 'aﬂ@l if pHRAy1RHORNG satsEinfidl \bﬂ{loﬁﬂ tWUSor i€l substitetts each

528221? onfifpy < don] PR T S RB b Bl T

each individually and |ndependently optlonall be
s Uhsthet entedinvnisofgheressutiovéntion ate these gompennds ghformela (1) or

grf Bfﬁ@@ﬁﬁgf%ﬁﬂ&%f eém&hnés%ﬂ%hnul Z;%Mfﬂe@ﬁh’éﬂl' whéino,
8?/(? ' Hend fn;l gr%?qge <t: b e}/egnp%gsys em vs)fxefem one, two . three or four

10 di ( C1. 4aigk1)dn)lmm are ligerdatoine eydh, individuallycing independently selected
hydr ox %91#%9 %i’dug cox%]stﬂl? loke )ﬂu%ééﬁ: @fq@éﬂ %hd sulfhP andl RhBreinAél
wher ei n or €goi SOX

MR
subst i TEERng; g Mem %%flaﬁi/?a%boé’@y‘(% % "&E’Eel qungF’Lﬁ-"g iffogen
t hi eny lringpiyenttek yay optiaatly he subsﬁmmd &htjal Gialkylg amyoling carbon atom

| soxazQh gl eachli Bﬁa‘]‘i?%& knd Mﬂ)’uonﬂm s%%ﬁitﬂtjed wnh a
t hi adi az i trlazo £ L f 1. hal
15§ ndi vi d‘H]éT‘ nbseipcier 4o ﬂﬂup)‘io ing g gb‘la}kg 59@17?"’ oalkyl, halo,

subst i teyiuey trvﬂdoi’omthﬁ,wyano(hudhyl, sehear di{C{_satkyl)atino, mono- or

group

C3 7cy?@§ﬂ4 lmﬂﬁfﬁ%k@h%ﬁ% &1 de}&ycarb‘myl

cyano, Gwplky H\“'@%P@P}ﬁlg/?xo o3 pd whetpiythe, fﬁ%ﬂmg iSoxazolyl may
cyanoCioptibiaflly be subcitutea with CCGhE4h1kyl ) am no,

20 28 &91%%‘1 igﬁmylhrgﬁfég&@rﬁj{g %Lzé‘lgb hﬁéz%@@“ﬁﬂﬁ‘m@é L ¥dzolyl,
di :1&(/ C14a$(%dp‘2)°éﬂ‘ }%5@; Y WWI triagolyh jgtrazolyl, each of
pyr 1ol Whicloma#atuilly addihdspehdently magribe agtionylly substituted with a

| soxazoy, ‘tﬂ?e@ge&emeaﬁo nﬂhe gpx%a@%&ﬂaf#g 0P8 %@%C&zmenyl

t hi adi
hydr ox;@:&aﬁ}bﬂﬂﬂkyl lwm%&‘amelésﬁw hal@lmpkwm triffporomethyl,

25 g ila bloEy}% lkgl, cglax(o@l4341q11h;4bﬁoam dieCaalighathino, aminoC; salkyl,
a ca 0 0

forego?lrﬂ%nf %ﬁé | en ¢14a1 f"&g, 4§fkgxazo%)ya2 ko mono-
t hi aZO|0}|d1(Cl-lt Osﬂz*sal quk @g@m}; epglopmogzlwwolyl thiazolyl,
pyra tZ ol ﬁiﬂldaz@PyB 'iﬁoﬁiz@l)?l : 1sotﬁlbtoﬂﬁlbp¢@ol/3}1 cxadiazdlyl] thiadiagblyl,
noi eti es, a Sy
35 Fur ttﬂ frtﬁ%ﬁ ﬁ@ lylg?i?? carggxgytl %rﬁoc%b%ﬁy(l%hﬁﬁz&ﬁkf

30t hose a@rhgoylnuxgn@forfdeiﬂmﬂﬂql)@m)nos@rbo%ﬁeﬂkm@rbonyl oxo, thio;
ﬁubgr OURE viHereiPaR O MikSfoRizofn ﬂiﬂ’dﬁ}a, thichylspeflfl] @&@zolyl, thiazolyl,

erein DY Il

bot h odfq\i\%ﬁﬁﬁ fogéqug\%lq 1%_%{‘13%?1% ﬁ% Tﬁfgﬁé‘y atofjl %a%dyl and
Het 2 i Strimgolyl aiydietiss nyay optiomally e subsdiued oethiChyelkyl.
PCT/ EP2005/ 052264 -33- (23-b) Het2 is pyridyl.

35 Further embodiments of the present invention are those compounds of formula (I) or
any of the subgroups of compounds of formula (I) specified herein, wherein:
(23) Het, is pyridyl or pyrimidinyl both optionally substituted with C;4alkyl.
(23-a) Het; is pyridyl or pyrimidinyl;




Furt her enbodi nents of the present invention are those

conpounds of fornmula (1) or any of the subgroups of
weowpouds of formula (1) specified herein, WhEPCEEP2005052264

(24) pis 1, 2; (24-a) pis 1. Further enbodi ments of

the present invention are those conmpounds of fornula

(1) or any of the subgroups-3#% conpounds of fornula

(1) specified herein, wherein: 10 (25) pis 1, 2, 3;

(2@3_@) Het,li$pykidyR; (25-b) q is 1. Further enbodinents

of the present invention are those conpounds of

formula (I) or 15 any of the subgroups of conpounds

ofFuttberrmbadinentssy dhesi iressat ineansipm are\ihese spmpoundgyt fepmaa (D) or

1- aﬁy of {h€§u odﬁs loB coknfbundd aioluldI) §pedifidd herbiAPwhdreif i S

g § mis 1-2. Further enbodi ments of the
5 pr( Zé)em’f’1 nt| on are those compounds of formula (1)
or(24-anhyiol. t he subgroups of conpounds of formula (1)
speci fied herein, wherein: (27) -al=a2-a3=a4-

feﬁrgsents a bi v@ eenf)resreﬁgllg]%énlepgf ftgrsgc poun%;r;)fformula(Dor

= Nn(ﬁldf—tﬂelrsulégrelip)s of corfiptuGis offOihulg 0) q)emﬁed Htein-WiHEN:
10 ( pqglwpgreln one of the hydrogen atons in (c-1)
Zg e re 1éced by a radical Ci1-6alkyl, Ci1-4alkoxy,
&a) Ijsiloky, (R59)(Rsh)N-(d -4al kanediyl)-0-,
( RZ3-bRB)iN1( Cl 4al kanediyl) - O,
(R$) (R 9) N- (Cl4al kanedi yI) O, trifluoronethyl,

cyano, a radical - R Sa) (R5] ) N-car bo
(Fishim aghodpicaiyhe DEsh G A DA T
15 n I dnfy@);f tHeysdbgruySbf 6ahfounds Glféahia (Y GecBiil hetein, $herein:

O%?é%L gal kyl , a radical N(R5a)(Rsh), N(R7)(R$),
- a radi cal (a-1), a radi cal WO 2005/111047
FEPIOBS 652264 -34- 20)1-2 '/-\ -N1\_ -/ (a-7),

rrt)(rzplwlmisyll-z;, t hi onor phol i nyl, 1-oxot hi onor phol i nyl,
(26-c) mis 1-3;
20 (26-d) mis 1-2.

. Further embodiments of the present invention are those compounds of formula (I) or
any of the subgroups of compounds of formula (I) specified herein, wherein:
(Y)) -a'=a’-a’=a’- represents a bivalent radical of formula

25 -CH=CH-CH=CH- (c-1);
-N=CH-CH=CH- (c-2);
~CH=N-CH=CH- (c-3);
-CH=CH-N=CH- (c-4);
-CH=CH-CH=N- (c-5);

30 wherein one of the hydrogen atoms in (c-1) may be replaced by a radical
Ci.¢alkyl, Cyalkoxy, halo, hydroxy, (R*®)(R’)N-(Cy4alkanediyl)-O-,
RR}N-(C;salkanediyl)-O-, R¥)(R®)N-(C;4alkanediyl)-O-, trifluoromethyl,
cyano, a radical -COOR*, (R**)(R*®)N-carbonyl, (R**)(R**)N-sulfonyl, formyl,
Ci.salkylcarbonyl, nitro, hydroxyCi.salkyl, C14alkoxyC;.salkyl,

35 (R*00C)-Cycalkyl, a radical -NR*)R™), -NRR®), -NR’)R'®), a radical
(a-1), a radical



1, 1- di oxo-t hi onor phol i nyl
(R5s) (R5h) N- (d - 4al kanedi yl ) - N(R5c) -,
w@ Ros)(e8) N- (C 4al kanedi yl ) - N(R5c) -, PCT/EP2005/052264
(R9) (R10) N- (G 4al kanedi yl )-N(R. 5) -,
Cl1. 6al kyl car bonyl am no, Cl. 6al kyl oxycar bonyl am no,
(Rsa)(R)N-Cl dal kyl ; aryl; S4Het, or Het2; R20 is
hydr ogen, groxy G 4al kyI aryl G 4al kyl ,
G i al kyl ox3 eyl A 4al kyl oxy, oxo,
spi ro( C2 /% Nyl enedi oxy), spiro(di G _ ial kyl oxy),
NR5ORERN eadh! R59 or R5h independently is hydrogen,

a. ﬁl kyl \or_Ar y|(Qﬂ),aﬁirhl}dhnybﬂmﬂ‘ﬁ@pmmyl?ﬂFbxotlnxgnctrphﬂmyl,
t t
o oﬁfie &'o oty gg%(ﬁ*m&maﬂag KRGS
rmrfo[Rb@M ﬁﬁflp lﬁ? @%99(‘2’? ch)
radi c gl alWieing laﬁﬂfch @gan@m@cayaﬂmmo nR" )(R-“’)N Craalkyl; aryl;

honDplperldlnyI norfolinyl, piperazinyl

pi per
3 or 4- 'Hg,}i ghﬁ% pi per azi nyl r adi cal may optionally be
s (R3S isi hydtogen, iy drioxy, 5 dalks¥y arg1Ci aalksyl, Graliyloxy; arylnealigploxy, oxo,

mgr e Qﬁud(@%gmwn@&s g;mlc&an@ioﬁyd AR ; (ct 4) ]gr

| C 5 h
ol BT B gl S5 T AL SRR LER GO
bi val ¢ogethenwith gie lmfrog‘eo rfqrwhuh (chsay@;taqhn@f@mra wyswlidinglp piperidinyl,
10 t hr ee poRbp &@dl@ﬁ &B‘Hm , paeeazingl oxtiletzlnmﬂyl eﬁzﬁynarmam

8]:_4:;}“) %//e e FBP Eepg‘&?%}/h F L ad| Ca{ homoplpend\{nyl, morfolinyl,

5b) N- (p@emnklhme‘ﬁ@h?lbydylpefamylfm ieal anaytapiipnally pg sebstifuted with
r adi cq.lly m,m glea) (e) N-carbonyl, G -6al kyl 20

b , t d al k
?g;ogn e@anéqeLvolmor% f tﬁgﬁ}%ﬁg&ﬁf@éﬁ%—? l&g§¥ g‘dil) (gl(c-g tnay be
15 (a- i) replaced wiithal radieal 3glecterbfrprh dblorapd Cisalkyl ;
( g%‘?-)a Rk 4\53(=9 rﬁ)?ésgﬁﬂggi Xie)ﬂ?r%@zﬂ of formula (c 1) wherein one, two or
G . 4al kanedi 1) éﬁ: L ?L laced b
O onl PR Gar 0Bt vy Aeonel 9t o8 Tyt replaced by
(R5a) ( R5hyiddl CléalkilyC;salbhoxg $a1mhbycbmy, Ghe)(lb?’)N-(@lmlkanedlyl)oxy,
hydrog ﬁ}r&‘ﬁ@th lncy(aﬁo@radl(:ﬁ —%01(40 (I(F})(I@b)l‘f BarBonyTRY H1Ry1-
2 L St b S, ST R o
radi ca Iradhéal I\IQR?Y)(Rﬁ’),(acram):al (avhh)p aeachcad) tee7)ofmorphelityldr ogen
t -
oL e IRy éq\l (PR g&xﬁﬁg%;m*m@ | feblanediyl)-(Cyalky!
N(RSa) (Heis); Cosliy REbprrsBy: Sy Ray a5 % i no

Cl. 6al KRFRYYBtoalkdlani no, a radical (a-1) wherein

25 R19 i's % Qﬁbﬁﬁeﬁ (ﬂlhﬁjcoms% t@ij)' &R3), (cBe) OF (MBBEHS) B

R19 is Qgen; nts a
bi val edeP i“'&@“@fé‘laré@‘c?lé F‘iﬁ?@ hglo anflgoéaﬁl;y {c-4) or
(c23)b) -t'kat-a’=a'- wpsesbsts b bivhkedt ra¢iedl-of formal(ad)a3=a4-

e es?eﬁﬁo&l fahRjacilagal flc | REMAChECBby o802

wher el ree (or

one or kylphale, r?é?dlﬁ‘fl‘pﬁ)@%y?ﬁ éﬂ%‘l\@oﬁ&sﬁo
30 2005/ 1 (ROYRPIYCERROREHP5RARd, Crx@Eylbtychrboiylaming, dedical (a-1)
repl acgg by, &1o:9 ﬁg«ﬁgéen P FH BN aichiFh 9 wAEMRY is hydrogen; or
-a'=a’-a’=a*- represents a bivalent radical of formula (c-2), (c-3,) (c-4) or (c-5)
that is unsubstituted;
(27-¢) -a'=a’-a’=a’- represents a bivalent radical of formula (c-1); (c-2); (c-3); (c-4);
35 (c-5); wherein one, two or three (or one or two; or one) of the hydrogen atoms



(R50) (RSh) N- (d - 4al kanedi yl )-0-, cyan, -COOR4,
(R5a) (e) N-carbonyl, (RSa)(R5)N-sulfonyl, fornyl,
w@Roodaltoyt car bonyl, nitro, hydroxyC -6al kyl, PCT/EP2005/052264

G - 4al koxyC $al kyl, (84000)-C . 6al kyl, N(Rba)(e),
N(R7) (R$), 5 -N(R9)(R10), a radical (a-1), a radical
(a-7), norpholinyl, thionorph3¥-i nyl,
(V\g) (Wh) N- (G - 4al kanedi yl ) - N(R50) -

- 6al kiyy @arthe r8plced by @J;alﬁﬂl Eyatioxy, aranohydr

T amn?&gg ?EMC@ w;%%
one of

(c-5) @y) NrS Wéé@fmﬁl,t(ﬁé @E‘P ebc}’ r«’@HﬁYL
hal o ar] 4o, kalkyl, 10 OI00)-0) sl =NER BRREY - N(RDERE Nt S

R T T o
at oms r(B)f)(Be )Ne(ﬁma@aedgyl) N BaCkeﬂlk}’h@IanﬂR@W; hal o,
hydr 0X>Gl 51@%62:&)5»6}{;&%0 Mhls@a ( Sa)az?m(:%@hcyl
] on
¢ adi caIW 5?“1 Ige%tﬂer ?f?%?a 3“ e %{?V APWF 3y be®
(R59) ( Raﬂadad (wdtih, aradlical veleitsd tjroxm(hab@)ld Cliaﬁkyl
10 C 5—@? Kylg RORERETH BRalehi ﬂa&kﬂ%%ﬁﬁﬁiﬂb?zs\gl%reln one, two or
bi val eeF @aoegf)r%ﬁo oy pEe de;gen;&m%*)m S0 taptage by
(c-5) (tltadkyll, €1Mﬂ®ﬂb§1310; bydsdxy, ")N-4C ~alkangii)}O-, a radical

\rNﬁg: glsn sﬂ%ﬂ ycak et oy, ﬂNkI@)(ﬁ@) bradical (a-1), a
r epl acéﬂdqff;(%?)-’ ’d%?ﬁ%g%ﬁgﬁ ﬂ%“agsﬂﬁd%ﬁ' y, 20

15 (RSg) ( RSh?lkyl@ﬁMﬂ)bkﬁm@dloymﬂucmacetm NQggalkyl or
N(R) ( R8¥1»=aaa3r=§‘d 'réiff‘ésentg Qbﬂv)alen?ra&l@ﬁ'o? Rrodaf (Z-)Z')_, &: 3), (c-4) or (c-5)
nmor phol | ny ISRSC (G 4al kanedi yl)
Cl- 6al @‘1 bsfif ’am no trifluoroacetyl am no or

- aBZ&D- a]%a%aﬂ?-—a‘r eqrasextn b bivalenbriadied] e formabhi (cll); wlierein one or two
formul g, hrogéﬂ:atél)ns da§ b Yepiced By €) cAIMALC, | Bkoxy, halo, hydroxy,

i S Ais e AU ht

25 of t(hré) hyddlcxag (3117)atmr(ﬁlolmﬂ, @ég)ﬂéblt‘h@dall@@nediyl)@mfm

(OR ggl) %ﬁ(ﬂ C14 dl}’mlﬂuoroacetylammo o -a'=a’-a’=a*- rtresents a

radic aI adlcél 0 %(cy?()a(cﬂ) (crﬁé Opkod); t{l\%) fis - altslted

( RAg) Rekpha éﬁﬂ fé}mésleﬁtn e ivyleht iRS)of forfrdle- (g)l) wherein one or two
25 -al= a2- d'i’?he élergglpﬁtSﬁg Eﬁa§ b@r%ﬂéé@%ﬁybl_g a]RBX)f QQIULHyﬂmxy

be. 7 epI BB BY- Gy atsasdin sy m i%%i‘éfé icggat), a
diyl)- Ghdlcdll(d%ﬁ)t(obﬁfh))lmﬂ, R HN-(Gadlkanediy)-NR>)-;
(%?g)gg R?%Ni glg é%@ﬂ’t?g'b%lafeg“(aaléﬂ “of f& gllam: 1); eftem on (artwo

esen

3

(c-1): WW%@%@O@FWW%@ &Ry ?’8’@@?‘1 )&Bo}%(

30 be r epl&ﬂ???ﬁwm?m radiB8 @1 FERFIR™N-(C; 4alkanediyl) N(R5°)
Rsli’a’?s %1 ep. sEnts aglva t al of forznéll;l (]c ~1); wherein one or two
al a2 drogem a@@émbﬁ%ﬁgﬁﬁbﬂﬂa’m E&P®MN-or mul a
(c-1); (@h@ﬂl@héﬂlﬁ - @PE)(FEHNL (@) alkdne dipp-N(RE)-9gen at ons
e

(ks %&%"a eSS e eegLof Rl ity one Cr

35 PCT/ Epzwomm@maxogen 3tpms may be replaced by hydroxy,
(RP®)(R)N-(C;salkanediyl)-N(R>)-;



(27-j) -al=a2-a3=a4- represents a bival ent radical of

formula --CH=CH CH=CH (i.e. a radical (c-1) wherein
woomvs/10f041 he hydrogen atons is replaced). FurtPEr/EP2005/052264

enbodi nents of the present invention are those

conpounds of formula (1) or 5 any of the subgroups of

conpounds of fornula (1) speelG-i ed herein, wherein:

(28) R20 i s hydrogen, hydroxy, Cl4al kyl,

g %‘ =grajlyl %@%&e&%ubwaleﬁmmemtfmmakxd}m@ﬂ -CH=CH- (i.c. a

spi ro( &dl%if %WE%*QBI 30 X%H%%%ﬁn %%fgg%glggﬁalé%l IS

hydr ogen, hydroxy, Cl4al kyI or (28 a) R0 is
h yRirtheyemboHimenkserf ﬂmmwmmmnslon firetthase spwpemds phfpapelp 6 or

Eified Adteidf whét€in:
s 2yl aaspsRUomgmbeS TR ) yesnotioonl

roups ) speC|f|ed
herein, wherein: 15 (29) R5g or R5h |ndependently i's
h;(aspgeﬁ" 1s(5314mg&y hydroxy, 1Gy dalityl Asplirie(C2salbylem@®xahd R5h
t oget hg tnggregst.o which they attached form
of’ %ﬂﬂng lﬁﬁ }P}}

a rr eridjn ridin
Bboh 2 e B S AT GayB  E  :
10 ra(dsxaale" isthgdoigen, gdoxy ICigakyl; gyrrol i di nyl, _
(egr %z :hﬁ'dﬂb’ pppi peridinyl, norfolinyl, piperazinyl

I per azi nyl rad|cal may optionally be 20
substltuted MAth hydroxy or oxo; or (29-a) R59 or R5h
i elependatdindertsofiieprogatinoentich arkethbsglcompounids of fomgulRYH or

t oaglshtolfﬁ{e s%%:flupglotfg?xﬂb&fnﬁgspfghﬂulm §]%cfﬂ&ﬁlﬁe1%fnt %&%ﬁ

for I peri diny
15 no@Pbl |§y pr Rpiipdep Y lsé‘b’df@g&@a-l‘ql@f %@ﬁgﬁ b RS and R
r adi caltogeti®® whith ﬂﬂﬁﬂtrogenl?& bvmahdmymuﬂmﬂ tfyrmi sspyrycdidnyk n

or Cl. 4 0]

subgr o&’pé %yl hgémhfﬁdﬁ (ﬁno#l’ or nrlli}ﬁ'qj %Ep% @H‘gl 8{??%4an(yéplpemzmyl

gr oups fé@"%o‘f‘f?ﬁ?ﬁlﬂ gachatf SF’éﬁ’bﬁ]P]édl’M)p%ﬂ@Wﬂ ogrePsH H@r e

of the @ity @iefazilyi ms C1adlkyipéraziml asdieat may optionally be
20 conbi nat Bs?itute“vnﬁ"h%({ﬂ" definition of a rest riction

one or l'g) are resent each O

va@Pd | RE or RN indspendsatly tsfhymem%f?mﬁl&x > B Rr e ﬁmii ?ﬁtﬁ%ﬂ%ﬂﬁ with

r ]gest ri cehé Qﬁr?gélﬂ’o aitichghéyoattablegieformas paaidlkinyl, piperidingipl e

if wt e . Lol - 53 agjgg

IS nment Ogho&?eflﬁi% aqi caﬁ%yi lﬁé& ﬁgll14 ﬁhgﬂ\%lgﬁar?gég?

t h@9rh ¥ 0B mde@pwnﬂmhyérqge@rr Cetlk¥hs relating to
25R5a and R A particular group of conpounds of fornula

(1 Dttldhté bl %h&er.iﬂa?&f ﬁhﬂ’sfuﬁ%rﬁuﬁ?ofaﬁﬂpéunaﬁ of fafmd@5 (I3 penprisedhbse

in e nti,on

ROSTOUDS (ge compounds of fg ula 00 %@5@&%&% or %oré Q{ tﬂ%&@og@ k%fmcﬁﬂgs

asapiply inewhatgver ¢qmbn(a.1_>1¢91 If wthigte d?‘énaﬁsa AER TeREIcHOR PRSOr RGEe

rzggﬁfabﬁggﬂf rékent, &gggg%?@&aﬁﬁbléﬁaﬁMhﬁa dnly-ofijie.mdABings given in the

e 2

8‘8%%{ SO VRIS I orinile %ﬁhﬁaﬁ#f’&g il s

a sadical NR Lrigmentidned ﬁmlr@dwa;l,srﬁe prcbR B gart hagprany of the meanings

trjifbd'mrnafeatiafichs 1l 18 RE? adtr oacet at e,

A particular group of compounds of formula (1) is this wherein R, R® and n are as
35 specified in the definition of the compounds of formula (I); and R? is as in restriction
(3); and/or -a'=a?-a’=a’- is as in restriction (27), which compounds hereafter are

referred to as “compounds of formula (I-a)”.



nmet hanesul fonate, oxal ate, acetate and citrate. 5
Preferred conpounds are any of the conpounds listed in

w0 aiwbes$1047 and 2, nore in particular the conpoRCBP2005/052264

10 -

15

20

25

30

35

havi ng nunbers 7, 9, 10, 12, 17, 20, 25-28, 30, 32,
33-37, 43. Conpounds of particular interest are;

8- Met hoxy-5 -nmet hyl - | -(6- ngrhyl - pyri di n-3
-yl) - 20x02 5-di hydro-1 H pyrido- 10 [3,2
b]Aﬁlﬁl@r rd?QGin (‘ded@compnses those compounds of formula (I) as asalt,

egﬂg n?ﬁq‘;?g?lgctﬁfmgﬁ{lfh%oaf%% t’lg%a&te MibdoadsdtB! NY! -

[ mnﬂaeesﬁlfomteb omralate] dcetate and citrate.
1 (6- Chloro 5 met hyl - pyridi n-3-yl) - 5-net hyl - 2- oxo- 2, 5-

I{%%a] : ?% a%y%f'ﬁle cotnBOHdS 1iSed B B0EY 1 bid B mol@m
 phpicatipe o TR IbER: 3, 1. Q2R 228,30, 32,3337, 43

H pyrido[ 3, 2-b]- indole-3-carbonitrile. Particularly
pIO% bﬁxﬁﬂ of parpiowlAiatepdsEdre;

(ﬁe g%g)e\é{}hq c@ n?et%)ll-)p% Car% Yh-oko PRdin cﬁ'oqw?(ﬂfd% I H

nitrife b
122%11 e-3roptbeaidle] 1, 2- a] pyridin-6-yl)-2- oxo- 2,
Mﬁﬁethﬂ-nkﬁwd[u sz.pry[rﬁanG ky])45nﬁeihg1—230m2,156hh3tdm-[lH—

éé“ﬁ@?% ]m °1F|3dcarb°§1m12 2- 0x0- 2, 5-di_hydr o- I H- pyrl (%oz[?j
z (l§}¢hr1@r@+5em§th}’1:]a)ff1§‘m1 whi- @ethzlfﬂ-eﬂr@r igpl3.2-b
I@ﬁ&l}@%aﬂé@ﬁﬁﬂése t he above conpounds of part| cuI ar

t or r .
Y N R R Iy R
c andedsFrgarboritrilent er est or particularly preferred
conpounds and the N-oxides, salts and possible

r eoj sone ther eof The conmpounds of the present
ﬁ?\%tm’i%'x Fﬂ?{fe&ﬁomf’??régerse transcr kﬁnase an (}ﬁf
alls((6 -Chlenopyiidin-Bexbed-swthyl-2reser heibede-1Rbmridg? h]m &3y
tQafnguqleverse transcriptase. Such simlarity may be

i.n r.oqr kn t
ery e SR B B R ko5, 2 B e
adB3-Hlmdele-3-earkonittileast 25% interestingly at 35 Ieast
50§Meﬁ91—?—(6-%eﬁ{yﬁ§§ﬁdiﬁl3¥ylﬁ2 ok@a St dilfjalte-11rpyeido|3imblindole-3-
nt, the simlarity at the amno acid |evel at
tH’@r%B ng pocket, for the compounds of the present
|nvent| on, is at least 75% in particular at |east

2005 / 1 %g]ﬂt%%’%%%{n 12 HeSgbolé &ﬁﬁlﬁm c&‘-i)ﬁrtlc\iﬁ interest or
ek e o000 05 0 3 ROt Bt or e

b easmmmﬂo\am of inferest oapartitWarl e feped: corero\unésw@ndmhw soxides,

T@t§ﬁﬁ§f3§§ﬂ§s@feo¥sbﬁeﬁmt invention may have a good
sel ec Ity as neasured by

The compounds of the present invention inhibit HIV reverse transcriptase and may also
inhibit reverse transcriptases having similarity to HIV reverse transcriptase. Such
similarity may be determined using programs known in the art including BLAST. In
one embodiment, the similarity at the amino acid level is at least 25%, interestingly at
least 50%, more interestingly at least 75%. In another embodiment, the similarity at the
amino acid level at the binding pocket, for the compounds of the present invention, is at
least 75%, in particular at least 90% as compared to HIV reverse transcriptase.
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35 K1@BAquils ¢t ab Fppicxind3ly medicine, 2002, 10, 11- 15). Examples of such clinical
relevant mutant HIV reverse transcriptases are listed in Table 1.

Table 1 List of mutations present in reverse transcriptase of the HIV strains used .
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interesting are those compounds within said interesting group of compounds having a
fold resistance in the range of 0.1 to 100, in particular in the range 0.1 to 50, more in
particular in the range 0.1 to 30. Most interesting are those compounds within said
interesting group of compounds having a fold resistance in the range of 0.1 and 20,

P

especially ranging between 0.1 and 10.

One embodiment relates to compounds of the present invention showing a fold
resistance in the ranges mentioned hereinabove against at least one clinically relevant

mutant HIV reverse transcriptase.
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5 1n a further aspect, the present invention concerns
the use of a conpound of formula (1) or any subgroup
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In yet another aspect, the compounds of formula (I) or any subgroup thereof are useful
in a method for inhibiting replication of a HIV virus, in particular a HIV virus having a
mutant HIV reverse transcriptase, more in particular a multi-drug resistant mutant HIV
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The synthesis of intermediates (I-b) starts from a 1-Cyalkylcarbonyl-3-hydroxy-indole
25  (II-1), which is condensed with a substituted aniline yielding 3-(phenylamino)indoles
(UI-2). This condensation reaction may be conducted at elevated temperatures and in
acidic circumstances e.g. by using an acidic solvent such as acetic acid, or using a
solvent such as toluene, benzene, an alcohol and the like, with a suitable acid such as
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useful for preparing conpounds of fornula (1-Db)
V"hﬂieedrﬂerig@ tHe&(eja[éhIr)]ﬁ &eﬂrm @eR6cesd St Giten thalabelerreattion Rdeins may
p i tro_and the t art,s

pa e different For iastance tlf) ﬁg‘%ﬂ% may, be puegf{e)lgﬂgtd C})nor to dea%ylatlon

I nt errredl ates wherein Rl is am nocar bonyl ,

30 C1'Bts kypktesiy pathivenisipartieplady usgful for preparing compounds of formula (I-b)

35 s ueirformaulz (Iyabtained thropgh,

d | Gfkeift R Ky hidrd O Eﬁﬁ@ 'R @Ry émbétﬁﬁﬁbnt R @&ﬁﬂﬁtﬁ%ﬁd the process starts
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PCLLER fAMaE
TR et apf o Hahd ICURATE B BN R IS
foqaqmqaram{uqtg vvherel n R3is nitro or cyano. In one

enbodi nent, R3 is para-nitro and the




process starts frompara-nitroaniline. 5 The conpounds
of formula (1-c), which are conpounds of fornula (I-Db)

wob@sain4R is cyano, may alternatively be prRPOUHERWONGS2264
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outlined in the followi ng reaction schene. 0 R3 R~ O
N I 22\ W_ W aaa4d NIli aa N Cl1_4al kyl
C1-4alkyl )--0 (11-2) (Il1-a-KCN R OR O N PCC13
CN' CN a2' a2 113 DW 113 a\a4 N\ad H H (I-c¢)

((:J this-shn theﬁﬁa@?@%&k@eﬁ ih]paﬂ)culaﬂ? ugdful 16 prypepdtitetndliates of
SC LN
- S B el 8 BRSPS e S SEREHE R bbars o and he

derqcemstamefnonepaé@;ﬁltrogruhmbl y at el evated tenperature,
to yield an internediate of fornula (111-a). The

l 1:
bbb B GA SRt B Brbbs SRRl RLAR i
awamt mpy plixreativielyrbe poepared @s owtiokdim faflowing seaction scheme.

pot assi um hydr oxi de, potassium carbonate and the
like, in a solvent |ike netd®anol or ethanol._ The thus

formed 15 integgediate (H -bh) i5 converted 'BQ) t
correspongi ng /cyano deriwati I11-b) us| ng

pot assi &n de or tetrabut-ylarmweni uge e. &
cyano déflvtl e (I11-b) is cyclized |||3nat step
procedurea‘co rising first a Vilsneier®& Nat i on
usi ng POC13 if=d, N-dinethyl fornman de and subseguent

cycli zat fenlkyo form conpound (1-c). 20 Commatnds of
formul a (I-d) ||2¥]"”i ch are conmpounds of fornula ((l-ap)
wherein R is ydrogen, can be prepared gs outlined
in the followi ng reaction scheme. WO 2005/|1k&047

PCT/ EP2005/ 052264 -45 R3 R~ 0 a AC20 N jal2 )'.' a2

RGP R P
N POCI, . N—<7
AT = FNN
L DMF a|3\ P
\a4 ﬁ a4 N

(I-c) (l1i-b)

Intermediate (II-2), which is prepared as described in the previous reaction scheme, is
reacted with chloroacetyl chloride or a functional derivative thereof, suitably at
elevated temperature, to yield an intermediate of formula (IlT-a). The latter
intermediate of formula ([II-a) is deprotected using a suitable base such as trietylamine,
sodium acetate, potassium acetate, sodium hydroxide, potassium hydroxide, potassium
carbonate and the like, in a solvent like methanol or ethanol. The thus formed
intermediate (III-b) is converted to the corresponding cyano derivative (II-b) using
potassium cyanide or tetrabutylammoniumcyanide. The cyano derivative (III-b) is
cyclized in a two step procedure comprising first a Vilsmeier formylation using POCl3
in N,N-dimethylformamide and subsequent cyclization to form compound (I-c).

Compounds of formula (I-d), which are compounds of formula (I-b) wherein R!is
hydrogen, can be prepared as outlined in the following reaction scheme.



a"-aa Nalp N _4~ OO lalkyl (11-2) Cil_6alkyl
(I'v-a) POCI3 DWVF RB OR3 Cl cyclization N N1\ a2

w@Roos3110ky al 3 aa" N a~aa N H O Cl_6al kyi (|Pd/EP2005/052264
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(I'V-b) Internediate (11-2), which is prepared as
outlined above, is reacted with acetic anhydride in
the presence of a catal yst s as for exarrpl e
pyridi ne or dinethylam no- pyridine or the

suitably at elevgted tenperature, to yield q\l!

i ntermedi at@!of 5 formula (A4Oa). The thys f ‘n'g\d

i nt er medi aj or mul a—{-—a)r—+s—+for n}aFgT%gy ng a
Vi | snei er nW|th PCC13 in Qa
Nl\l-dlnethylafora)ng toformlnternedlae?llv-b)
whi ch in tgrpean Be further cyclized tg und
(Hb), e.qg. |n a n-3queous acidic envir fﬁ?@ﬂt (v g. in
aqueous Hd . npounds of forrmula (I-b), (I- ; or
(1-d) may be transfor med i nto ot her conpoundsoci,
formula (1) using art-known functional group
transformati on reactions. For exanple wherle PM4Fis pr,
Br may be transforned into a heterocyclic riing using
het er ocyclic bor%t es and palladium O ereoRS i's
Cl - 6al kyl oxycﬁ{ bopyl t hi sycliesieh cal may be sfor med
to the equi,val ent \carboxylic acid or de usl

hydr ol ysis ign, or 15 respectiv 2I Y, este N_OI
car boxyl glac aci to am de reaction. Aa\SQ/ be| ng/cyano
may be tra‘nsfH)r med to a heterocycle stich

tetrazolyl, oxadiazolyl, thiazolyl ets. akl n&

art - known cy@:h)i zation procedures The conpognsls of
formula (1) wherein X is a group NR2, which conpounds
melptelneedid?® (-2 védahris extpirgd dooutiined abovee )s reagted With acetic

p r e Nrdbicklodh | lci‘cﬂ §RL&T AT HafD ﬁﬁk r&l hﬁ‘nethylarmno-

pﬁeeﬁegééw é&ei%ve?ﬂ%e@%ﬁf%?' gye @‘ TR At

i rfotﬂnﬂa {Io1-4)0 Wha thus deroied drieraetietesnf fmuizco@‘s #a) istfontrylated using a

PGJﬁ&Pe?& 0&AG2w A PoChan RN Qidbia) tkoth@iniddtoRord intd¥mediate (TV-b)

agv%llch g turn can be further cyclized to a compound (II-b), e.g. in an aqueous acidic

environment, e.g. in aqueous HCL

Compounds of formula (I-b), (I-c) or (I-d) may be transformed into other compounds of
formula (I) using art-known functional group transformation reactions. For example
where R? is Br, Br may be transformed into a heterocyclic ring using heterocyclic
borates and palladium. Or where R? is Cy.¢alkyloxycarbonyl this radical may be
transformed to the equivalent carboxylic acid or amide using a hydrolysis reaction, or
respectively, an ester or carboxylic acid to amide reaction. Also R® being cyano may
be transformed to a heterocycle such as a tetrazolyl, oxadiazolyl, thiazolyl etc. using
art-known cyclization procedures.

The compounds of formula (I) wherein X is a group NR?, which compounds may be
represented by formula (I-¢), can be prepared by N-alkylating intermediates of formula
(I-b), (I-c) or (I-d) with a suitable N-alkylating agent, the reaction starting fom (I-b)
being outlined in the following reaction scheme.



Rl RL a2 a2 a-. 113 Nal~aa N\ F R2 (I-b) (l1-€) In

one enbodi nent, the Nalkylating reagent is a reagent,
wabkiosh1wan be represented by formula R2-W (V-BYT/EP2005/052264

wherein Wis a | eaving group. Suitable |eaving groups

are halo, in particular chloro, brono and iodo, or

ot her | eaving groups such as-4ewr exanple 5 sul fonates,

e.g. tosylates, nesylates and the |ike. This type of

N-al kyl ati oR® redgeti on may Nifyggsd ormed in arrd

appropri ate ot-¥ent |n t he pageaence of a suita

such a a_ Yt al hydrde—e=g. sogj R
pot as I umThy e, or an alkali or earc
met al ahy ’de, carbonate or hydrogenc

e. g.sodi@m ¢ potassi um carbonate, sodi ufior \

pot assi um hydr oxi de, cal ci um hydr oxi de, sodi um%r

pot assi uni-80 hydr ogencar bonate and the |i kige) Some of

the conpounds of forrmula (1-e) may al so, where

adpmp embedimentethp a\bﬁbyletengsyag&nt is & depgenty whighF#iphe igpresented by
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5 C anlfomtes; e thiydates; mesylaesand thedlikee hlid éypgof Ne%lbdélon reaction may
ei'fgﬁﬁéd 1B3én aﬂ—ﬂ}bﬁ‘lart@ﬁﬁ&eh% tﬁ@fﬁeseﬁ&e muﬁlﬂeﬁasb Budhhe a

nce dro en.and a, suitabl.e cat aI
D aar Bi geso aj poéaﬁlg{rﬁy i 01l e%rca[alkalme
u Smaﬂal lwdromte sarbdnaty| e hydriogencarbenaih ewo&mnequmraswm carbonate,

l Qﬂx@ Lo poeREmHydfdife Fﬂ?alﬁﬁﬂﬁﬁﬁoﬂ&é/ sadifi@ d? otaiireduced
agﬁ)ougs ﬁ{elll\{ig froman 20 epoxide. This type

10 othdé%GP‘F g farly suited for introducing R2
groups wherein R2|sarad|cal (b 3), (b-4) or (b-5).

e & thé\l: 9 éI rlale; B9 prepared by a
(Vs O pekihpo mmér‘%s o magbist /EP%’ i 5@§1 o
{ apdveve pgpationsesen QTS 7 oapke I
intermediate R>*=0 (V-b), wherein R?® has the same meanings of R? provided that it
15  has a carbon atom that can form an aldehyde of ketone functionality. This reaction may
be conducted in the presence of hydrogen and a suitable catalyst, in partlcular anoble
metal catalyst such as Pd or Pt, usually in a suitable solvent such as an ether or alcohol.

Some of the R* groups may also be introduced using R? groups derived from an
20 epoxide. This type of reaction is particularly suited for introducing R? groups wherein
R?is a radical (b-3), (b-4) or (b-5).

o} R3
RS \ 0
0
\ HO—CgHag , N -
1 N R1 I z.a\ /
a
a2 2N \ / (v-c) l, N
| a\a4 N H
al_47 N o
a H



al., aa NOH CgH2qg Ra---N Ro For exanpl e,
conpounds of fornula (1-e), wherein R2 is a radical

W@ beo3)iimierein p is 1 and wherein the group NRARBPENH052264
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certain radicals anongst R15 such as - NRl6aR16b
pyrrolidinyl, piperidinyl, honopiperidinyl,

pi perazinyl, 4-(d -4al kyl) - p#derazinyl, 5 norpholinyl,
t hi onor phol i nyl, 1-oxot hi onor phol i nyl, 1

- di oxo- thlonDrphollnyI,Rapyrrolyl oxaz%{yl,o
thi azolyl, i mdazolyl, i ol yl, isothi
pyrazol yl , oxadlazolyl%,khladlazolxg '
tetrazolyl, 1k adi cal_(a-1) ’a 2) a(

wherein anévgﬁsthe f or egol ng eteréﬁy S such as
pyrrolidinyl, piperidinyl, honDplpeP|d| |,Otc. is
substituted on the CgH2g noiety via a nitrogen atom
whi ch 10 conpounds can be represdfrBd by forggba
(I-e-1); can be prepared by reacting a wﬁenmound of
formula (1-b) with an epoxide of formula (¥ec). The
resulting internediates of fornmula (VI-a) can be
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aeomlﬁ ENR’\RI’EQ astiieﬂgecaabdw 8y axypprbmammm()b(mqom f5i omine
on suc as, .
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to g)btam 1316 analogs of the compounds (I-e-1) wherein R is other than hydrogen.

In a similar process, intermediates (I-b) are reacted with a epoxide (V-d) using a
hydroxyl to amino conversion reaction such as the above described Mitsonobu reaction
to obtain an epoxide (VI-b), The latter is reacted with an amine to yield compounds of
formula (I-e-2) as outlined in the following reaction scheme. The compounds of
formula (I-e-2) can also be O-alkylated or O-acylated as described in the previous

paragraph.



Ra R3ONH N Rb1 / a2la Rala4d NOH (1-e-2) CPH2P
NRaRb I n an alternative procedure, conpound (I-b) can

wheoosaaosed Wi th an epoxi de having fornula / QRCT/BP2005/052264
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CgH2g NRaHRb (V-e) to directly obtain conmpounds of
formula (1) wherein R2 is a radical (b-3) wherein R15
is an amno substituent -NRe. 10 The internedi ates
of formula (VI-b) can al so be reacted with an

al kanol am ne,to obt ain conp(y&is of for mJIRa (lIoe-3),
whi ch are CNI ed to ebtcHy con('pgynds (I-e-

are conpgundg RJrITH-l—a—-(—l—}—%eF-ef

substi t
be conducreesim t he pr%&énc an aci.d

cycliz y
such as tﬂ/drldchl oric acid with renoval of tier_omnin
the presemge of a suitable dehydrating agent fof 15

exanpl e sul fonyl ami de such as an arylsulfonyl (Vi)
i mdazole. These reactions are rgpregented in the
foll owing reaction SChgge wherein as .the meanings

of R13a, provided ﬁd’ﬁat it ISy hydrogen Ra
can al so be a N protescting gr?gup) his renoved
afterwards, thus giving accesd g0 onpouqms wherein
R13a i s hydrogen. WO 2005/111047 P 4_| 05/ 052264
-49 83 OR OHR3 0 1 NRL HeRl a2d. 2\ \_nregla~ /
a-aNOaSaNO—IO—I (~ (M-b) OpH2 ~~ CgH2~N J

O In e[gl en?a%iVﬁRpg’ochd}le, %%mpsm ('[-%952{11% 18efced wibh almje'éoﬁﬂe ﬁa\)}hg

formula

0
CoHz—NRMRY (o)

to directly obtain compounds of formula (I) wherein R? is a radical (b-3) wherein RY is
an amino substituent -NR*R”.

The intermediates of formula (VI-b) can also be reacted with an alkanolamine to obtain
compounds of formula (I-e-3), which are cyclized to obtain compounds (I-e-4), which
are compounds of formula (I) wherein R? js alkyl substituted with a radical of formula
(a-4). The cyclization may be conducted in the presence an acid such as hydrochloric
acid with removal of water or in the presence of a suitable dehydrating agent for
example sulfonyl amide such as an arylsulfonyl imidazole. These reactions are
represented in the following reaction scheme wherein R® has the meanings of R™*%,
provided that it is other than hydrogen. R® can also be a N-protecting group, which is
removed afterwards, thus giving access to compounds wherein R is hydrogen.



(I-e-4) \Ra Conpounds wherein R2 is a group (b-4) can
be prepared starting fromethylene oxide followed by
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noi eties. The resulting conpounds nay be alkylated to
yi el d conpounds of formula (1) having a (b-4) group 5
with a R14 radical that is o#8er than hydrogen or

converted into the correspondi ng anmines,(b-5) using a

sui tabl e ak¥ohgl e cowr& on redction.
r Ia Wherein is a ph
53

subst i

sui ta@be yl ation reactl ons. 10 %o wher e|
R2 is ‘aafrdlp (b-1y can be preparedsfa |ng f e
pyrrolidine .Cq Hg di ne or honopi peri di vatf
havi ng (dl-sui ta | eavi ng group. Simlarl y“

wherein R2 is a group (b-2) can be prepedd starthmg

from a norpholine having arduiPabl e | eaving group. 15

Conpounds wherein R2 is Cl 14 yl, C2_I oal kenyl ,

C3_7cycl oa }Jé,;‘gtm substit é ' radi cal selected
5¢

fromNR - d5 a_C(=N5> NW edP
-sul fonyl - R6, NR. 7R8, aORT9, a regical (a-1), (a-2),

or (a-3), as defined above, @R ﬁp epared starting
froma d _|oal kyl, C2_10al ken)7l Reycl oal kyl

beari ng two | eavi ng 20 grlertfl which i R¥eacted with a
conpound (1-b) ip a controlled nanner such that only

orfemppundsevhersin Rn i agens(bi/d cabrsprepasedarting, g@@}a.lﬁnpymde
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aehisfdd PSS ik 4 Shith5le alcokbl b ahind BoBisiva tehdiitn RS,
H-NR9R10 or anot her 25 amine. Qther sinilar process

[ ant S u 4
i e fE g 4 o e R RIS By  -COOR sroup
d@pnbe elume@ﬂby/@l@bigN -arytetiary repgtipngP2 005/ 052264 -50 The
compounds of fornula (1) wherein Xis 0, wherein R2 is
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Compounds wherein R? is C1.10alkyl, Ca.10alkenyl, Csscycloalkyl, substituted with a
radical selected from -NR**~C(=NR*}-NR**R*¢, -O-NR*-C(=NR™)-NR*R*,
-sulfonyl-RS, -NR'R®, -NR°RY, a radical (a-1), (a-2), or (a-3), as defined above, can
be prepared starting from a Cy-jpalkyl, Cz.10alkenyl, Cs.scycloalkyl bearing two leaving
groups which is reacted with a compound (I-b) in a controlled manner such that only
one of the leaving goups is substituted. Subsequently the thus obtained intermediate is
reacted with an appropriate amine or amineoxide thus substituting the second leaving
group. For example compound of formula (I-b) may be reacted with a Cy.jealkylene
dibalide and subsequently reacted with an amine H-NR'R®, H-NR’R" or another
amine. Other similar process variants may be used in which some or several
functionalities are protected and subsequently deprotected.
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to result in a 3-phenyl am nobenzofuran (VII1-b) [see

V. A Azinov, S. Yu. Ryabova, L. M Al ekseeva and V.

G Ganik, Chenmistry of heter¥eyclic conmpounds 2000,

36, 1272 - 1275]. The conversion from (Vil-a) to

( Viihk cbaa amus befoeraild (1 trerein X ds Owheabih ®” s0dyuad) twhichoimpounds

e AR ) AFREb L Mo e ok mcin
e. Sghenp-tol uenesul fonic acig. The
3- phenyl ani nobenzof uran ( I- b) is fornylated, R\f'\m

exampl e usi ng_phospher us I?5xych| oride in DMV
f ol 42t y  NiedR gl ysd2§qi for %ed dea? H
(VIJs C y‘be—cmergsed to/a compound (VI gsd k{ylbﬁ
usinga &ano acetate whrivative, ically h

Ssuita ol vent such as_an al cohol, e.qVllc
iso-pK\(/)pa)rS]ol in the pr@/éemce of a bas gx;J/ref)erakxby a
tertiary am ne base such as 15 triethyl arri ne. OEt
Intermediate (VI1-d) subsequently is cyclized

el evated tenperature to yield conmpound (I-f). CN
sui tabl e sol vent l{aor dhi s cyl@l\/zaJ:d'Qn reactRdn is a

gl ycol such as, eyg4, ethylene glycol. Th| s Niynt e
route may al S| be use prepare anal Qgé \he P
conmpounds (Ialre O\ rein R is other [ghar /, Dhl
particul ar gds of formula (1-¢e) v%aﬂel@Rl

Cl - aal kyl oxyc&r bonyl , by reacting (VI-c) with a

di (Gi.al kyl ) mal oglifc aci d ester. The conpounddVéd)
formul a (I) wherein X is S can be prepared fromthe

Ujhf{gr oﬁ?ﬁe ASE h QUTILdY isRIoNBGA &L Wit %1/ kditaBilk arﬂmeeden(\jratlve to Eessult in
ot hi'ene e edur
N@% 1187 Yo APk S D RS £
(o o@hkuemhsan@lv fq G’I‘aihb, Qreertistny of hetetveyohip copp®ingd 20007 36, 1272 -
Sﬂyg % %g@ bYedidom ?\hl—%%‘(@'if-ﬁ)%fg%xetd%ﬁd&%rﬁ 8 @ﬁ%lﬁ’&lvent

es, (X 1s or _su| fonés
o PO Ob P Lol Bl (T R PHEFIES o € i
s uatrﬁcmlnt f aoiehrsozh alee. g. PHoluensspifomiciacid The Srphehydarpihpbenzofuran (VII-
\Mlg i€ Yl@%d,a(%r ﬁ:éﬁﬁﬁvf\e ‘%}‘ \?Sﬁ% ﬂh%%h%ﬁis o hlande\M‘DMF followed by
stitu LL# elng d)
it S By 4 <) 3 Op EPaHL dpopothd (VII-
O Uiyl usitgcth dyand dvetateoderioativegtypiealtyt incrsudiiesmvenRsucRas @ #gohol,
O &'iébélprgﬁdnol, in the presence of a base, preferably a tertiary amine base such as
triethylamine. Intermediate (VII-d) subsequently is cyclized at elevated temperature to

yield compound (I-f). A suitable solvent for this cyclization reaction is a glycol such

as, e.g., ethylene glycol.

This synthesis route may also be used to prepare analogs of the compounds (I-e)
wherein R! is other than cyano, in particular compounds of formula (I-¢) wherein R'is
Cialkyloxycarbonyl, by reacting (VI-c) with a di(C;4alkyl)malonic acid ester.

The compounds of formula (I) wherein X is S can be prepared from the sulfur analogs
of intermediate (VII-a), i.e. 3-hydroxybenzothiene, following the same procedures
outlined above yielding the sulfur analogs of compounds (I-f). The latter can be



N R NHS halo NRL HNRRdA NO NNNR R2 R2 R2
(Vitl-a) (I-g) (I-h) Starting internediate (VII1I-a)
w@2mshelopt epar ed foll owi ng procedures descri bePCHBP2065/052264

for the preparati on of compounds (I1-b), starting from

i nternedi ates wherein 10 -al=a2-a3=a4- (c-1) is an

unsubstituted CH=CH CH=CH radileal, followed by an
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25 The compounds of formula (I) wherein -a'=a’-a’=a"- is a radical (c-1), which is

substituted with alkoxycarbonyl groups, said compounds being represented by
formulae (I-i), can be prepared by recating compounds of formula (I-g) with CO gas in
the presence of a suitable catalyst e.g. [1,1°-bis(diphenylphosphino)ferrocene]
dichloropalladium(Il) in a suitable solvent, e.g. dimethylformamide, in the presence of

30  Cjalkyl alcohol, e.g. methanol or ethanol. This reaction may be conducted under
pressure e.g. in a Parr reactor at higher temperature.



the nitro group is reduced during the CO addition
reaction to the corresponding amno group. The latter

w@amwshelogonverted into a nitro group by using BCT/EP2005/052264

sui tabl e oxi dant such as 5 a perborate, e.g. sodium
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The above synthesis procedure allows the preparation of intermediates wherein R'and
R® are hydrogen. This reaction procedure can also be applied to analogs of these
compounds having an a'=a’-a’=a’ group other than CH=CH-CH=CH. Intermediate
(IX-a) is reacted with a reagent C; salkyl-W, wherein W is a leaving group, e.g. a
Cr.ealkyliodide or Cy.¢alkylsulfate, in the presence of a base such as for example



pot assi um acet at e, potassium carbonate, and the I|ike,
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25 Intermediate (X-a), which can be an intermediate (IX-d) as outlined in the previous
reaction scheme, or an analog thereof wherein R? is other than a C;.¢alkyl, and
3,3-dimethoxy-2-formyl-propionitrile sodium salt [see e.g. R.B.G. Dupas, J.



chloric acid. The resulting product is refluxed in
nmet hanol yielding internediate (X-d). 10 The

w0 ndosnmedi ates (I X-g) or (X-d) as obtained i n PEEFEP2005/052264

10

15

20

25

30

previously described synthesis, or analogs, can be
converted to end products (I-k) as outlined in the
followi ng reaction schene. ©&4-HNR3 WR3 O a R N a2
a2 al R 113 N1l13 a\2 a-a N RR2 (IX-g) or (X-d)
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Petibrg e b e el Bredsied Blmd i 2R mernediate G-
(i.e. B(OL-1)2) or borate esters (i.e. -B(OR)2
:’ﬁ%&; Fﬁt@m@dia?es "(‘b{%% o1 QK- ok ¥h18Hed irffth&prefRously BBIcHBéd synthesis, or

t or ethylene) can 'be .used,  the . reacti bei n .

t BRless P3P hegRaYRTRE 0 Fl}ﬁlnfﬂ@%r(ﬁ-&e??c"élﬂwsén%sg g ipotion
| ket | cul ar  copper(H) acetate, and a suitable
quencher like pyrigine may be added to the reaction

25 m xture. nds of forﬁyw (1) whererd IS

hal o subst jf1ut ocycl el IV e.

can be c ive t he correspondi ng_aé
conpoundsad Iy by treatment with a . 6 hi ol
R-SH, whiciin gurn can be oxidized, &g With a
peroxi de such as 30 3-chl oroperoxybenzoic aiR?d, to the

cor r espondixt o ti-dyones of fornmula (I-n) .-
2005/ 111037 E’CT?iEFZZOOS/ 052264 -55 R ha(llkg\oR_S O S=0

N/ NORSHM NO oxidation A\ / Oa R a~ N1 a~\
\ ThtefBedut@F fGmuBAEE-H or (&-dNoanslops thereof, are converted into end

products of formula (I-k) by a suitable N-arylation reaction using a heterocyclic reagent
of formula R>-W, wherein W is an appropriate leaving group, in particular W is halo
such as chloro and bromo. In the latter case, a catalyst such as copper(iodide may be
added. Ususally the reaction is conducted in a suitable solvent, e.g. DMF, DMA,
dichloromethane, in the presence of a base. In particular instances heterocycles with
special groups such as boronic acid (i.e. -B(OH),) or borate esters (i.e. -B(OR):
wherein R is alkyl or alkylene, e.g. R is methyl, ethyl or ethylene) can be used, the
reaction being typically conducted in the presence of a copper salt, in particular
copper(Il) acetate, and a suitable quencher like pyridine may be added to the reaction
mixture.

Compounds of formula (I) wherein R3 is halo substituted heterocycle, i.e. compounds
(I-1) can be converted to the corresponding alkylthio compounds (I-m) by treatment
with a Cy¢alkylthiol R-SH, which in turn can be oxidized, e.g. with a peroxide such as
3-chloroperoxybenzoic acid, to the corresponding sulfones of formula (I-n).



aR aRaa N2 R (I-1) (I-m (I-n) The conpounds
(I-1) can also be converted to the correspondi ng cyano

weorpsaunds (1-o0) by reacting the starting matRCT/BPR05/052264
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with a suitable cyano nucl eophile, e.g. copper(1)
cyani de, preferably in a suitable solvent. halo NC N
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corresponding amides using art-known carboxyl to amide or alkylester to amide

transformation reactions.

W
=

Compounds of formula (I) baving a -COOR* group wherein R* is hydrogen may be
converted to the corresponding esters using art-known esterification procedures. Vice
versa, the esters can be conveted to the free acid by suitable hydrolysis procedures, e.g.
by hydrolysis in acidic or basic media.

Compounds of formula (I) baving a thiomorpholinyl group can be oxidized to the
corresponding 1-oxothiomorpholinyl or 1,1-dioxothiomorpholinyl containing



aci d, peroxoal kanoi c aci ds, e.g. peroxoacetic acid,

al kyl hydr oper oxi des, e.g. tent-butyl hydroperoxide.
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obt ai ned using controlled oxidation procedures. 10
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adm nistered orally, parenterally, e.g.,
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vvhereby viral infectivity and its associ ated synptorrs
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defined herein, or a compound of formula (I) of any of the subgroups specified
herein; an N-oxide, salt, stereoisomeric form, prodrug, ester or metabolite thereof,

35 and
(b) another anti-retroviral compound, in particular another HIV inhibitor.

The present invention additionally relates to combinations containing



such as, for exanpl e,

YK- FH312, | C 9564, 5-
W@ eeosacept or bi ndi ng i

ANMD 3 100, AND- 3465,

779, T-22, 10 ALX40-4C, SHC- C (SCH351125),
PRO 140, RPR103611; RT i nhi bt38ers,
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exanpl e,

T20, T1249, RPR 103611,
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1- (2, 8-Di net hyl -i m dazo[ 1, 2- a] pyri di n-6-yl)-5-nmet hyl -2

- 0X0- 2, 5-di hydro-1Hp

[ 3Tnng eivhediment3herg prearie

do-

ri
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30 1- 486 fbove, Rideltil the 6iphud I sHe)présertiiveptionis axompond (I-a),

di hydro-l H pyri do
. eetedics gt
-di hydro-I H pyrido[ 3,

rog i g

s B ARl o> |

2-b] - indol e-3-carbonitrile,

In another embodiment there are provided combinations containing ingredients (a) and

(b), as specified above, where

35 the group consisting of:

in the compound of the present invention is selected from

8-Methoxy-5-methyl-1-(6-methyl-pyridin-3-y1)-2-0x0-2,5-dihydro-1H-pyrido-

[3,2-b]indole-3-carbonitrile,



1- (6-Chl oropyridin-3-yl)-5-nethyl -2-oxo0-2, 5-dihydro-1
H pyrido [3,2-b] indole-3 - carbonitrile, 5-Methyl- |

WO e@stretoy| - i m dazo[ 1, 2- a] pyri di n-6-yl) - 2- oxo- PCHERI0hy/a52264
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ro-1H pyrido- 10 [ 3, 2-b]indol e-3-carbonitrile,

5- Met hyl - |

- (6-met hyl - pyridin-3-yl)-2-0%8-2, 5-di hydro-1 H pyrido[ 3
,2-b]indole-3- carbonitrile, and their N-oxides, salts
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OfndeRIMEdbGHSiRS any of the subgroups of conpounds of
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met abq tes thereof; and (b) one or nore HV
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i BiViethylek-€-methyhinddazoflg}- a]@xédip%eyl) -Z230-2151¢ihydrofyHiRpyrido-
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egﬁ?@ﬁ%’ﬂ?\fﬁlg )nveﬁg'n_gré %ﬂa@i@ﬁ?—éomﬁﬁm Z) oAl @F Hdre

Rever set,m 310 or
FIS‘P‘PPO“"QF FoLorpala b %PP‘P% ’ﬁ%’)" ersé’g%’i"é%ﬁdi\f cgmRoids of
et renule ), es)g:ediﬁe&ﬁérsm mupetticaker bhthe sehgzowps ef conmpunds e formula

bt uf’ dfCdm S Tncl 81\"—0}&&5@3.1% Ktkfaoisofekc
( %ﬁﬁ%@s R At e@#\ﬂ%%@ﬁwgf S5 S5b 0t YR or

(|se1|e<)ted1ft0ineot| de RTIs, such as, for exanple, PNEA,
Poro IEc s BR QY Ik, s asti%PQI J Tdo SPIRHOYRFR 103611

f rate: prefera teoowr ov1r é‘gﬁ)
f umaY &t ]EH W}ICZW/T%’ yle ( ﬁs\%%smo

one BROFMQ,QSMRTV 896 ammass, nﬁamvnm QHK+4@7 85%)4 prefgsabipone or
del ayi,rd.g st % AGmpf; gﬁNMQ(m)v Gsmnaho

| oviride

di phBRQ Tﬁ“%ﬁ%ﬁlﬁﬁﬁﬁlrl %ﬁ%ﬂ%ﬁ@ﬁb‘gﬁ%ﬂ Stri I e
(TMC278 or R278474), 5 dapl virine (R147681 or TMC120),
MKEY dufb2or e HiBleosidERTE sudBass farvixainple AZT, 3TC, zalcitabine (ddC),

ddl, d4T, Abacavir (ABC), FTC, DAPD (Amdoxovir), dOTC (BCH-10652),
fozivudine, D-D4FC (DPC 817 or Reverset™), alovudine (MIV-310 or FLT),
elvucitabine (ACH-126,443); preferably one or more nucleoside RTIs, such as for
example, AZT, 3TC, zalcitabine (ddC), ddl, d4T, Abacavir (ABC), FTC, DAPD
(Amdoxovir), D-D4FC (DPC 817 or Reverset™), alovudine (MIV-310 or FLT),
elvucitabine (ACH-126,443);

(iii) nucleotide RTIs, such as, for example, PMEA, PMPA (TDF or tenofovir) or
tenofovir disoproxil fumarate; preferably tenofovir or tenofovir disoproxil
fumarate;



Qw6521, GM20867X, DPC 961, DPC963, DPC082, DPCO83
(or BMS- 561390), calanolide A SJ-3366, TSAQ,

wdedaamiunat ed TSAO, W150, MWW026048, PNU- 142FCT/EP2005/052264
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preferably one or nore NNRTlIs such as for exanple

nevi rapi ne, del avirdi ne, efavirenz, TMC125, TMC278,
TMC120, capravirine, 10 DPC®#83, cal anolide A, (v) one
or nore protease inhibitors, such as, for exanple,
anprenavir and fosanprenavir, lopinavir, ritonavir

(@ %}gﬁ@ bt mdfe mﬁiirlsrha&n &) for @f(arﬁplé Qﬁﬁh‘apineaﬂﬂavﬂ&lw, favirenz, 8 and
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par t6¢8903) catrmelider AnSi 3366, TRAQE - deatintated IS O,IY G,

for yassia ? PN@WHQ%’%Y bfefddifly bRSGRTREE NAMRTIs sthcBRb T@\ékzimple
ritonavir (as conb, navir..

| oprsARiRe dﬁlewc%sfmevga%z&rﬁ@zé B, i

at aZpPEOA3| calddofidanavir, TMC-114. In a further aspect

t he present I nvention provides conbi nati ons conpri si ng

KQ %?SO% }argfé%mﬁlﬂﬂ 9fsu<f,19£sﬂwr xdulple, AnpfRaie s of

. 725
as sfpeaemmmuwe%@?wﬁ amaria s A 5 oI oL A,
conpiepinghdr sich aoKaletra ),(nlelﬁa:)ayn,csathﬂamgmdmavm,fpabmmﬁh’é&
( |- P?ssﬂé‘%gﬁgda(}ﬂ 15?? 6D BEEESs, tisAhdvr, Aﬁl@?@%&eﬁ&ﬁﬂ DMP-

o e SE. BN T 3R SR P roB E H S e
30 (rR1BBLEdDITNL98; PD1T839D) PIal 783912 PABT $40485.1TMd- hlﬁ 1ogpdinic

prevj e(tﬁj Pﬂfé@?-r lﬁg&n\é@% (ﬁierb( ft?)lrge\%){e% ihibhGE 80éh & ¥R example,

antirerrovira ents are nucg eos] de ¢
t r anayeprERAviEad formpTRaYS Iqnigeyirsyiongyi (s well g crglingfions o
( NRTfiohavaéhddopluslig,alel filavie auquisayid, indiveir, qitzasayir, tipranavir,
i nhi NF%TNt RTI); (iii) an NRTI and an NNRTI; 35
(iv) and a protease inhibitor (Pl); (v) two
NRTI s and a Pl; (vi) an NRTI and a fusion inhibitor.
V‘@n%@@r@iel éﬂh&’ﬁ@éeﬁfﬁ@@ﬁfoﬁ prRfdes cerfitlindtives hbtiiprssing at least one
Nt RTI S rmula{ﬂ St c%gn%o{nﬂﬁ' %Qn}; &h:h@é gfoﬁgé b€ ctoﬂif)ounds of
ns mentione n e

cu, . evi ou ragra m}y ul
befos@ﬂ%@,@él spacified hipeing inoRagdcudr oR e |sub DETRYRPF gompcﬁmq Jormula
( gaﬁ Belthk lgsdugfbfk:&hp&mﬁﬂ(la’),(m&ludlﬁg the, N-0kiidés) salts; stdreaisomeric
ar

nggﬁ%;'dﬁ%% ﬁb %ﬂl&aboﬁ{eﬂﬁe%f gaﬁ%i)gﬂug'ﬁ nf(/%ﬁ)lé.}hs

conprising I ngredi ents
Ofangitptiovigallagents.nt er est anong t he conbi nati ons
menti oned above are those conprising a

One embodiment are combinations as specified in the previous paragraph wherein said
two different other antiretroviral agents are

(i) two nucleoside transcriptase inhibitors (NRTIs);

(i) anucleoside (NRTIs) and a nucleotide reverse transcriptase inhibitor (NfRTI);
(iii) an NRTI and an NNRTI;

(iv) an NRTI and a protease inhibitor (PI);

(v) two NRTIs and a PI;

(vi) an NRTI and a fusion inhibitor.



conmpound of the present invention having the formula
(I') or (l-a), or belonging to or the group of

waeorsounds (|1 -P), as specified above, and: 10 PAI/ER2005/052264
fusion inhibitor selcted fromenfuvirtide (ENF),
GSK- 873, 140, PRO-542, SCH 417,690. TNX-355, maraviroc
(UK-427,857); (2) an NNRTI seflected from nevirapine,
del avi rdi ne, efavirenz, TMC125, TMC278, TMC120,

c Q{Iﬁe M’]gk ?’&Rmms (Pl?d ﬁﬂﬁ’hmﬁﬁnﬁibltdﬁ iff fip ceambinB¥idns mentioned
s € te romAZL, 3T

ik Bt B ARG ARSI AR
8 N\]BTISRéIS and 1;7;1 1n1§1p1@yqj@] A, (ne)pv{l\(). q;:m) Iggntplt_lqg above in relation
elty bbb BRERE whitElarelatAthtibns chpiding dnprddiédld (af 2id®).ed

5fromtenofovir or tenofovir disoproxil fumarate; (5) a

cﬂf A eg‘F‘; % anép eg@%@ Orhgégegﬁgxﬁr ﬁgx?avaré those comprising a
r i doonpentidrof ircprésept inventioh havieg the derviula (Dserdlrb)a au/belonging to or

I @8Bel andTMC- 114; 25 (6) a
NR%&ggﬁP%co(@%&g%gag}stﬁgH{en (5); o (7) two different

0 571 T3y B T SR e

NNRTI SE#-4 17 @B)’INX(ESG)mammozh (UKeAZh85TNRTI s as in (3)
and a Pl as in (5); 35 (11) a NRTI as in (3) and an

Nt T | %%}‘ﬁ] ik, Srabinsl, OTMC125, TMC278,
bi'tor aggél%Ct?(ggrom el\lﬁi,ﬂ of egn%odl nents of
th| s TMfel?0; Gaprayidng, FE08 %’ Atrns as outlined

15 herein that do not contain 3TC. WD 2005/111047
PCﬁ_f) Eaamm @Bé’&ﬁﬂﬁom AZTTBECpradsbine (da)ddl,ai# TaAbacavir (ABC),
| nven | on%wﬂoﬁtﬂéﬂt gfi’d 17 &M@@&Wal@fm&ﬁbe

present artic conpoun
f or nuIMIYB)10 a5 FE) PWB%I weépH ](%64& Yonpound of
formula (1) of any of the subgroups defined herein,
20 | t@) Nuf KtREBselesRH iom ©hefb €ie bsenaEbvie disofrotiimapatedr ugs,
esters and metabolites, or any conpound of a subgroup
5$Pg
acfg sélgc(%ed 115](?1{1 %n reng\ﬂp?ﬂél 0s a#}?%d%@# ol@ﬂhég{ﬂenu Edﬁ\.ﬂug g{sj gvell as
separ ap@bmh%q@@fmm IQPIPﬁV“E ¢ Rehlinaxise sagping g, idinayiy
i nf eclai@nmvEUgaRsir, FME-114f ection, in particular, in
75 the treatnment of infections wth mul ti -drug resistant

or 6y BT e R b 5: e coy vival

(7) two different NRTIs as in (3);

30 (8) anNRTI asin (3)and an NNRTI as in (2);

(9) two different NRTISs as in (3) and an NNRTI as in (2);
(10) two different NRTISs as in (3) and a PI as in (5);

35
(11) aNRTI as in (3) and an NtRTI as in (4); or

(12) aNRTI and a fusion inhibitor as in (1).

40  One type of embodiments of this invention are those combinations as outlined herein
that do not contain 3TC.



infectivity and its associated synptons may be

prevented, substantially reduced, or elimnated
weorpslietoet y. 15 Any of the above nentioned conmPCTEP20051852264

or products may be used to prevent, conbat or treat

H V infections and the disease associated with HV

i nfections, such as Acquiredéd-nmunodefi ci ency

Syndrome (AIDS) or AIDS Rel ated Conplex (ARC).

Therefore in a further aspect there are provided
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B R e e
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mat abolization at cytochrones, such as cytochrone
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0 nammmmﬂdehtor%(e@ytbam#ﬂawe P%Pe.nt terea ?nq%’ggbaﬁL 2,
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present invention) is 1:1 or lower, nore preferable

35 tlh%é @&ﬁ;&uﬁ& ofthe ésehﬂﬁ%ntloﬂ ldlsb %b h&&nﬁ]ﬁ%ré@ihlcembﬁaatlon with
or 1o r 0 ]
| othefulatpgso \?Bél?’? IB‘TT%JH %ﬁﬂ r*ﬁﬁ‘f‘%ﬁg F@HIC%B%ﬂfﬂi #ﬁ%g)na&l inyidual.

t h@h¢e esdnktornnends ammuedsthatdutexfere with the metabolization at
cytochromes, such as cytochrome P450. It is known that several isoenzymes exist of

-O

;-




suitabl e additives, such as excipients, stabilizers or

inert diluents, and brought by neans of the customary
woreiokod®4T nt o t he suitabl e adm ni strati on for MBCT/BPIONS/052264

as tablets, coated 15 tablets, hard capsul es, aqueous,

al coholic, or oily solutions. Exanples of suitable

inert «carriers are gum arabt6d; magnesi a, nagnesi um

carbonat e, potassi um phosphate, |actose, glucose, or
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subgut aneous .ot 1 Nfravenou m_ni stk at , .
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20 ; AR fldicl e 3, DL P AR, SRERBRR)
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C O§@6le (phAAticed#all iB@nuditRAS fot bliPhidfatisihaBe! form of aerosols or
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surfactants, emulsifiers and stabilizers as well as a propellant. Such a preparation




of the cyclodextrin are substituted with CL. 6al kyl,
particularly nmethyl, ethyl or isopropyl, e.g.
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particul arly hydroxy 15 ethyl, hydroxypropyl or

hydr oxybutyl ; carboxyCl-6al kyl, particularly

car boxynet hyl or carboxyet hyd4- Cl . 6al kyl - car bonyl ,
particul arly acetyl; Cl-6al kyl oxycarbonyl G . 6al kyl or

c %ﬁﬁ@fﬁﬂt@ﬂl cont@ink ?ﬂe%ﬁ(@ cofipbind in aﬂ:@ﬁ&dnﬁbﬂi(ﬁlr fromn approximately 0.1 to
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exanpl e, hydroxy propyl and hydroxyethyl. An
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15 dynami cs, such a solid dispersionis referred to as

"a solid solution". Solid solutions are preferred
w@byosiicah7 syst ens because t he conmponent s t her ePOT/BPH05/052264

usually readily bioavailable to the organisns to

whi ch they are adm nistered. The term"a solid

di spersion” al so conprises di6spersions, which are |ess

honmogenous 20 t hroughout than solid solutions. Such
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bei ng preferred. WO 2005/111047 PCT/ EP2005/ 052264 -66
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35 merhefpaticles asl defindd hbeinhbaive cenibe priopared by fiyst prpparing@ solid

PhASIRSR e iAl onfBRANE af PIEE of tR¥val®f SindifFilip Rt dRPersion.
Various techniques exist for preparing solid dispersions including melt-extrusion,
spray-drying and solution-evaporation, melt-extrusion being preferred.
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Sai d beads conprise (a) a central, rounded or
spherical core, (b) a coating filmof a 20
whyasoptit i c pol ymer and an antiretroviral agePCT/BPIN05/052264
(c) a seal-coating polyner |layer. Materials suitable
for use as cores in the beads are mani fold, provided
that said naterials are pharéfaceutically
accept abl et and have appropriate di nensions and

f it plg ﬁﬁthe@%@%ﬁ{/éﬁen@fo féﬁﬁhatﬁﬂie%frés@hﬁcoﬂip@uﬁ@hﬂfmrf&m of
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10 prm@ﬁﬁﬂBchﬂeEMomonmaamﬁﬁc afrfactaetspr esent i nventi on
can be used in phenotyplc reS|stance noni toring

as?&%ﬁotp&%@regﬁnwff el gt @fbouhdd ihifives a

clinica eveI ogﬁdjgc di sea es
s udaraseyticg] comqsalrlpn whergpy the @gfémcmine orporaied in
Moideaphilid@oByssemdiapplging ekio mitiners aasadiimlovermanyssnafideads,

15 b %% git e\m\(ﬁ) Q.% difdie Egg&ﬁ/eﬁégt%%
B

cadmﬁﬁaﬁaﬂoﬁ susceptl bility, especially viral
susceptibility, to the conpounds of the present

t
ooy coral (8%t ryfigeq SELAMBLEN B 8781 Sying fim ofa
20 r eltysraphilispolyzeyined @mﬁﬁmﬁal@gemwed W e )
may conprise chemically reactive noieties capable of
f oMg’teﬁﬂs aﬁtaeieemﬁ usB@getsed ia ﬂhaseahs &e ehanifbldSprovidéd thinashid
ﬁg@tey?qngr %@%’uglf?‘}}yna%r e?agb?eq h%%'gpé){&ﬁﬁfét dﬁ@nq%hg and

mcC a I"ve group
usBuonesse Esamplessdfsneh m@te@ﬂwe@alyngar% wggaewab#t@ceqa orgamc

25 T OfuBltited af@ VitkRiidedMHadleriRARGS theRofr OUPS 10 Wil |
gener al | y be stable in an aqueous envi ronmsnt and wil |

al ar box h r or onv .
o Uk fotieiof pdinngcin el SPBRF St eSS Efleof § nedicarion
i mmldbelikeor a nmal ei mi dat e t her eby capabl e of formng a
coval ent bond with functionalities such as an ani no

30 g)r(zgﬂnnsp’che&sﬁt@é%ﬂﬁy pifenfinb&itidh c@ﬁcehﬁ%. lﬁ%r@@ﬁtaﬁbﬁ Qnipfising b

CorURERoLP TR U LSO T - 1y Bar o jeagen

matea: ariashey for delerminingithesdilith of ep@tenual phmmamhpa] duinbibit HIV
! nre%ﬂaée gaﬁcé%ésfﬁ W br bdth e TRiS 8§58 o tY8RntBA may find its

provi, treatlng patients who are
|nFS€é¥B}éF‘I’6‘9°ePH%a1FﬂS?PI PQ&@BS at risk of becom ng
3Sinfected by the HV virus,
The compounds of the present invention can be used in phenotypic resistance

monitoring assays, such as known recombinant assays, in the clinical management of
resistance developing diseases such as HIV. A particularly useful resistance
monitoring system is a recombinant assay known as the Antivirogram®. The




sai d nmethod conprising the adninistration of an
ef fective anount of a conbination of a 20 conpound of

wo orosk®41 1) or a conmpound of a subgroup of coPEDEPINGS/052264
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of formula (1), as specified herein, and another

HI V-i nhi bitor, which can be any of the HI V-inhibitors
menti oned herein. The dose of67the present conpounds or
of the physiologically tolerable salt(s) thereof to

g ?néﬁﬁg?%%‘gf S lfﬁgﬁ? gd@ﬁﬁfég,shitgm tcljahti%hbmﬂéeuéﬂtg&be@me re@6abinant
: .adapted to.
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defergsesentfineotiors e(Hertogs K abalf Arsipictabylgents Chemother, 1998;
gc?t ggé_?%,lmrﬁggem fehgeee) ency and duration of
| 0

the ‘“conpounds enpl oyed in each case for
t herapy or p;o hyl axi s, but al so on.%af nat.ur e

.and . .
s e cPousHS PG ProRet IvGRHR TERYCSTRBE B EemGalY sfpefpigmotctis
S @¥pabROST fornsihgbdvaleat tomds todbéadined3dtensugh thed said dergpound have

M SRR AsDEtetenfiin ATUERE e 1@ FREmicAPRadt B RERY™ as used
Skun oot AT e
( WilligendrilRy A%edleoih ad dijhidols énvarohmenttaod svilpaduiaBiybe carboxy,
S%Z)%)%)Fgﬁ;ﬁtﬁ lggnv7 .e%&%% gﬂﬁer 'ass?nles'i% loI' 2 mxdd anhydride, or an

G midais, o maleihi e hesgAFRRROIRATGFTIRS § F Bt TGt

| NdhdtioHdRles @A Qs al kmilo\grélpda hydroxysenacthial at the grget si,on for

L 81501 s L A5 98 mpARLZONL A i
exanphedinked to meleimide enferipptivgs thgrepio form eeMPgaRnounds

of formula (1) and their internmediates as well as

tC glﬁisfilrl Egiﬁﬂi@f;@%h&?ﬂhé @{aese_ﬁit aReftidnggoviddsesaethdioof tabatirg paktients

R orecia! B e DY bl o bt kSR ket By B £ K

N said teth{3] eonmiging theadmpiisfration of ameffagtive ppuntigfa gasplyination of a

P ofmpdhutd Gt @ rnsettid (1§ o éaripotind bt sbgioh BPcompounds of formula (), as
specified herein, and another HIV-inhibitor, which can be any of the HIV-inhibitors

mentioned herein.

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature
and severity of the infection and symptoms, and on the sex, age, weight co-medication
and individual responsiveness of the human or animal to be treated and on whether the
therapy is acute or prophylactic. Customarily, the daily dose of a compound of formula
(1) in the case of administration to a patient approximately 75 kg in weight is 1 mg to

3 g, preferably 3 mg to 1 g, more preferably, 5 mg t0 0.5 g. The dose can be
administered in the form of an individual dose, or divided into several, e.g. two, three,
or four, individual doses.



2) Ac203) KOHO HN N 9 CH3 To a m xture of
3-acetylindole a (0.157 nol, 25.0 g) in DVF (200 m)
woa®sadwed 10 potassi um carbonate (1.05 equi vPCT/BP065052264

nol, 22.8 g) and nethyl iodide (1.1 equiv., 0.173

nmol, 24.5 g). The m xture was stirred at room
tenperature overnight. A seces8d portion of both

pot assi um carbonate (2.1 equiv., 0.330 nol, 45.6 @)

arﬁa{ﬁ' iodide (2.2 equiv., 0.346 nol, 49.0 g)

ed and e was stirred at
S e S Bl e S Lol BT} el g
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5 d| c ugf@%anse anelonyggh washed vﬁli?h wat er. The organic
phase was dried with MgSO4 and concentrated in vacuo,
afBxamgledy internediate b (24.8g, yield = 92% purity
(LC) = 90% . The crude product was used w thout ©H
furthes purification in th@unext step WD 2005/ 114047
PCT/ EP /052%16?4 -69 To a/m xture l_fntermedl ate b
( (150 ")and z
m added acetic ac
0. 748 l}i{ol, 61.0 g) and hy g | - am ne hydroch legﬁ
(3 equiv., 0.935 nol, 65. q%ﬂ/The m'xture was|stirred
and heated at reflux for 2.5 hours and subseque@bhya
cooled to roomtenperature. The regction 5 m xture waso

poured into water (750 m). The preécipitate was HN
i sol at ed flltrat.gon and vvas'e’ W t hP@®&it er . he

cr yepRec/pi t at e was dIS AN THE—266—1 )[ and N
to 50 m) t he e was evapa at ed; N

affordler\é% internediate ¢ (pufityy(LC) = 80 9. Th% CHy
crude proéduct was used as such in the next reaction.
10 I nterepghate ¢ (0.312 nol, 58.7g) was dissolved in
acet i o bd (300 nml). The mixture was heated at
refl %r 2 hours and subsequently concentrated in
) e ¢gesidue was mxed with toluene (100 m)

and evapqr&dted to a dry residue. Crystallization from
et hanol )Y n1) gave crude internediate d (31.0 g,
= 90% . Recrystallization in ethanol (300

 Tor ded d [C. Papam cael, G Qu6guiner, J. 15
Bour guj gﬁﬁz{], G Dupas Tet r ahedr on 2001, 57, 5385-5391]
as brdwn crystals (29.4 g, vyield =50% purity (LC >
8% To cool ed (0C) dry DMF (40 M) was added
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10 30pqwsa1umcac:@nate £H05pauiy., G leSonek %R shandmethyldedide,dt] equiv.,
150 D70kmol, D4.DMY: Thé @Lgxtﬂ}e)wéﬁﬁiﬁrradi sletoma ehnpicfure @aerhight) A second

é&xﬁ 3 e?#i/)a a;lﬂ)éallsgﬁmgg&a%b n\é%(ﬂ (?ul{f 8. %6 1%@ g5 %tglf b methyl jodide
(2.2 equiv., 0.346 mol, 49.0 g) were added and the mixture was stirred at room
temperature for an additional 3 hours. The mixture was concentrated under reduced

15 pressure to 1/5™ of the original volume. The residue was dissolved in dichloromethane
and washed with water. The organic phase was dried with MgSO4 and concentrated in
vacuo, affording intermediate b (24.8g, yield = 92%, purity (LC) = 90%). The crude
product was used without further purification in the next step.




poured into ice-water (2 liter) and stirred for 30
mn. A brown precipitate was isolated YY1l by

wo pdosnatoson and washed with water. The preci pi PEL/BPUOS052264
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dried for 24 hours in open air, affording
internediate e as a brown powder (6.10 g, yield = 35%
purity (LC = 95%. 25 A mure of internediate e
(0.005 nol, 1.13 g), Pd/C catalyst (10% 0.50 g) and

t( ?o%ﬁﬁhﬁ&bﬂﬁteﬁﬁetﬁat@ﬁ W(? 31dz m@l, 63, ﬁg)’iﬁ lethafol§0500thl)iand Welker (100
al e
S o putadif feetd P SERAER R oFLIT G AFIE ROR] Syt
Imméfochhgd%@aﬂmvatoeﬂ% maplgﬁ%gx & MKt GRAf StFERfad beated
( Q¢ RAGx fOFine Kburs a%@%ﬁbs@@ﬁe‘nﬂy c4dléd toTo&th Ymperabide. Tthedeaction

m xture of int
e XN W h{‘e?%gggva% h‘gg mlé‘og’?lpﬁc&ﬁ#ﬂ oxasqgogaztgﬂi %)?lg@?%on and
( lnaﬁhe&iquth/watelﬁ) T Gudpprecipital wgs @tssowméag,@oo mhand toluene

P;i?}nn )3Rd Methithfe Wase g&ﬁféd, a@fordlﬁg intormbdiate 2 (P@itY TL.C)= 80 %).

ridi‘ne 190 dded
ecde Réoﬁi]{l?}r"@g\l;i;ée\a/d Qﬁé‘é‘fhela%éet nexh1epeions o g%ov\?ns n. : Tﬁe

reaction 35 m xture was cooled to roomtenperature and
eapenadistde (08 12analos8.78) evas dissalvel naseticariddd00unt)hThe mixture

a ﬁ%& hGar@ ek %{dfg(% ﬂ@urr and sglgge H&ﬁ‘fyec@nébhn‘ﬁt@(fl iach®Thé rddidue

POras vy s (00 b STeBAA 1 7 FEeT B Gryfalation from
r g;\migzlt(;mgﬂﬁw gﬁeih%rﬁ@bi% ;;t(gho gel;}rtty @O %%k e was

deld % izhifor i efharol Pt aftBfde H‘{@ am%@BIC §NH
iCakiapl SE Yk R

pryedld pis0ed, puti L@ bgX).Wi th a saturated sodi um
bi carbonate solution (2x 10 m), water, isopropanol

anldo c%loieﬁ&ga'cg B%/}lng@ﬂﬁ() Inl?&lgso{(%b&] Qr?& s@ BH&?h&h@ o fﬁﬁnae
>£18%equ15' 198 H10b 39 62 @ndfhe reRstionmdgH n‘%ﬁif’lé‘ Qo at8°C.

N 1B Q%;ollﬁlomd %.080 131, 35.0 gmm@me(lm mi)vas radm aatl ¢hegreaction
r re

P m&ﬁ:re wasaﬂog&iéa ltd @%&j{l forl' (Txﬁg%%e%t}]r\? 0(191-8@@ I nQnﬁ(ng was
)poumdm mﬁrw@rdll dites) @érsaﬁpfé for g0 s P@“,Q'cpf%ﬁma@ was Solated
1. @Jﬁlﬂmun, anf whehedyith watere Theypracipitae (vas mﬁbderqumhqurs]m@pen air,
mnﬁb?dmg mgermgtilate e as a brown powder (6.10 g, yield = 35%, purity (LC) = 95%).

A mixture of intermediate e (0.005 mol, 1.13 g), Pd/C- catalyst (10%, 0.50 g ) and
triethylamine (6.8 equiv., 0.036 mol, 3.60 g) in THF (200 ml) was hydrogenated at
atmospheric pressure for 2 hours. The catalyst was removed by filtration. The filtrate
was evaporated to give f as a brown powder (0.88g, yield = 92%, purity (LC) > 95%).

To a mixture of intermediate £ (0.005 mol, 0.880 g) and ethanol (5 ml) was added
3-chloroperoxybenzoic acid (1.2 equiv., 0.006 mol, 1.43 g of 70% mCPBA). The
reaction mixture was heated at reflux for 2 hours. Pyridine (0.5 equiv., 0.002 mol,
0.190 g) was added and the mixture was heated at reflux for 30 min. The reaction
mixture was cooled to room temperature and evaporated in vacuo. The residue was
mixed with acetic anhydride (10 ml) and heated at reflux for 4 h and evaporated. The
residue was dissolved in 2N potassium hydroxide (50 ml) and stirred for 1 h at room
temperature. The pH of the reaction mixture was adjusted to pH = 1 by the addition of
concentrated hydrochloric acid. A brown precipitate was isolated by filtration. The



pyridine (2.0 equiv., 1.0 nmmol, 0.080 g) and 300 ny
powder ed nol ecul ar sieves (4A) in dichloronethane (5

worRgosmem4sti rred overni ght at room t enper at ur ePCT/BPR05/052264
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reaction vial provided with a calciumchloride tube.
The reaction m xture was filtered over decalite. The
decalite was washed w th di cH0er onet hane (100 nl) and
the filtrate was washed A5 with a saturated sodi um

TE&% PRAB NS “agiheatwlm sfaﬁné%e&&ﬁuﬂih bicabenat@sohition (20 10mn)), water,
ase
p FSQB’?B?IE)? g?fgdjf 3r°8¥11\}%é XA?)E gmgﬁgtg ¢ g8 as g%yo%ﬁijpowder (0.680

pay yitlded7 184, puate(LEd 9% hse pr epar at | ve HPLC affor di ng
compound 17 (0.092 g, yield =56 % purity (LO
> O Exanple 3 p N-NQO~O HNN Br CN
K%mﬁé‘l\l l\/bS,M@; 9 M Cul N M HTo a stirred
suspensi on of conp- ¥ g (0.25 nmol, 0.050 g) in
1,4-dioxane (1 m ot assi um hydr ogen
car bonat e (2 equi 0. 050 g), copper(1)
i odi PCT/ EP / 052264 -71 (0.05
: . ,_.g0. 002 Q), 0
NN- di meyhy\- et hdie- 19B- di am ne equiv., 0.025
0N0O2 g) —and 5-brono- hoyy- pyridine (1.2
#~70. 30 MMDlgydhef)57 9 h&—i xture was heat ed
to refl@ﬂmaclosed *vi al f~8 days. During this
period, additional portions of Ggpper (1) iodide,
pot assF"um hydrogen carbonate dAd N, N -di met hyl - et hane
5 1, 2-di am' ne were added tw ce to the reaction

i SR i R 1,.308645 Bol, 0.100
a rj;l q(;aggeliglbnrapﬁ@p %éﬁﬁf\?f(wf@;gﬁgt g? §2 gy &h g)ggxyiln)ldorféé tboromc
pragidqp. 80 iepetv.HPO Cnadd100. 1117y, wiothyhurriak (2.00@q0i06 1§1 nyhel, 6102 2),

:O pe%?{?nﬁﬁyq E%\j{l r\#‘@hmf n&%%o&)%mlp%“ﬂe&@ Qtl%ar &vea(_?A)

Hdn dichloromethane (5 ml) was stirred overnight at room temperature, m a reacuon vial
provided with a calcium chloride tube. The reaction mixture was filtered over decalite.
The decalite was washed with dichloromethane (100 ml) and the filtrate was washed
with a saturated sodium bicarbonate solution (3 x 100 ml) afid water (100 ml). The
organic phase was evaporated under reduced pressure and the crude dark brown
mixture was purified by reversed phase preparative HPLC affording compound 17
(0.092 g, yield = 56 %, purity (.C) >95%).

Example 3
- /
o o}
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N | N A\
0 X = 0
N
HN Br
/ /
N KHCO; H N
g Me Cul [\Me 3 Me
N,Me
H

To a stirred suspension of compound g (0.25 mmol, 0.050 g ) in 1,4-dioxane (1 ml) was
added potassium hydrogen carbonate (2 equiv., 0.50 mmol, 0.050 g), copper(l) iodide



h CH3 CH3 d 3 1) Ac20 2) NaOH N~ 3) HOI O N~/
OOBOHNCN CNCu(QAc)2 C NH3 5 CH3 i

wo pdosnmedi ate d (79.7 mmol, 15.0 g), prepared BSI/EP2005/052264
exanpl e 1 and 3, 3-di net hoxy-2- fornyl-propionitrile
sodiumsalt [R B.G Dupas, J. Bourguignon, G
Quegui ner 15 Synthesis 1987,-71424] (2.0 equiv., 159
mml 26.3 g) were mxed in nmethanol (200 n) and to

o§ééuw Qﬂom Y02 ), N, Wnaigittydbbanday,odiaithe (0. Ceqis.0.025

0
o S ol RO M09
y eliktow wesdeated teareBuvias dlesed siebfor Bylays. Purng thispesing aditonal
§R’oﬂs ¥ doPpet@ ﬁﬁﬁie LRy defgen @béhafmind Nmedlmamhethane-

m consists ochl.ori
5 ﬂtzeﬁhﬁ’ﬁmeéi‘feé zﬁk\%égm%y ﬁi‘%ﬁ&“f‘i’%"@? C%P i LUItc s ﬁltf Teg roveh
ma)paa nﬂs1hﬂtusmg(a2ﬂﬂﬂ¢tbme1ém /pethandi() wivtere ahd @'as\@gther
g Jei?&s RS aYativb HIPL EChifbkdihdERnpound B1(0.006 g, Yield :
i1;/rp et neutr§Q sation (pH > 7). The organic |ayer
W05 'é’r(érpéd evaporated. The crude product h [C
Papami cael, G Quegui ner, J. Bourguignon, G Dupas
10 T&xpmpledr on 2001, 51, 5385] was used as such in the
next step. RBONIPRO05/111047 PCT/ EP2005/ 052264 -72 A
m xture oof crude conpound h and m chl oroperbenzmo%
aci d g4l equi¥."¢N88 mmol , 7%% of £Q%0 rrCPBA) i

heated tO refONx in ch Npoj
‘@ g, the reaction t crystalllsedf

Acth on mi xt ufe. The produg];l was isol ated by CH, i
fllgrét“v on. The crude product’ i was used as such in
the next step. 5 The crude conpound I was m xed MWhiAd,0
acetic anhydride (200m ) and heated to reflux flor 4

h. The m xture was evaporated to drﬁﬁ under vja@NGRH
O

and the residual oil was mxed wit sodi um | g)Hci
hydr oxi de (10 equiv., 800 mol, 400 f 2N Na anéj

CN
\ _/
N
Cu(OAc), EH,

i

Intermediate d (79.7 mmol, 15.0 g), prepared as in example 1 and 3,3-dimethoxy-2-
formyl-propionitrile sodium salt [R.B.G. Dupas, J. Bourguignon, G. Quéguiner

15  Synthesis 1987, 1124] (2.0 equiv., 159 mmol, 26.3 g) were mixed in methanol (200 ml)
and to the stirred suspension, concentrated hydrochloric acid (50 ml) was added
dropwise. The reaction was heated at reflux for 3 h and cooled to room temperature. A
yellow precipitate was isolated by filtration and washed with several portions of
methanol. The powder, which consists of a hydrochloric acid salt of intermediate h was

20 mixed with dichloromethane (500 ml) and water (200 ml) and potassium carbonate was
added to the vigorously stirred mixture, until complete neutralisation (pH > 7). The
organic layer was separated and evaporated. The crude product h [C. Papamicaél, G.
Quéguiner, J. Bourguignon, G. Dupas Tetrahedron 2001, 51, 53 85] was used as such

in the next step.
25



heated to 50C for 1 h. Under cooling (ice bath), the

solution was acidified by the slow 10 addition of
weonwsgntonat ed hydrochloric acid (100 m), causPEEP2005/052264

reaction product j to precipitate as a yell ow powder.

The powder was isolated by filtration and washed with

wat er. The powder was m xed wi2th net hanol (300 ml) and

heated to reflux for 30 min. After cooling to room

;msiglﬁb 3 @rgdé &ﬁnﬂwﬁai H&hd mcsrslsdrwn@@hc layid (1.1 tequiti, 881mmol,
c O g afefope DA EBRY ko Rt BRGT) G RofR koGl e hd%pon
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5 ec11U| V. 0.67 egaol%Z g), 3-pyridi neboronleg acid

bl RSB Vel Sba b

mod 4 h.0rhe Yixyye wumckvafbratyd tocrpeesg @der wguum and thegepidial oil was
m%e %mg A sgélufn'ByGfo‘HHle(%'E RN 08 rirRolh00 MPST AN NaORY and

roony t enper.at action vi
P BRI o Lo et s . oo QA by e slow
10 MagHRibe of@mcéntlated hgdrooMeric abéd AIOD ), amdkingireactien atdduet j to

f Ilﬁ?c\f@%{y“aﬁ eﬁ&w ﬂb\%&éro'ﬂ% po%gm&elsél Q@bmtrau&li‘ fnd washed with

a saturate
b BheeR e dSBT R e (ith;methpgo 3P0 eaipd forgBfoy 30 min.
Theesie cgélitigGo RlvASRmpamtes aeairaduetiwasniselated B fittedion extl dried

pr egﬁlﬁhgm r%h° e géc e By 90 f ad %{;ﬂdggﬁ 1ee. ] b2 $1lde 0% Ryith

I nto water
15 ( gespeyt taperrqund depurity (LG)> K%kt room t enper at ure.
After filtration, the precipitate was washed with

| S@ Bﬁﬁﬂl%ﬂ)lﬁ’:coﬁﬁ&mdij i(®. wsrfgqambenh 62 g), cafpler(I mgate:amyoaqm
RO LB PSR L s
9081 0BERAY 148 2 R cauiv., 0.8993 pngly0 & 1'g) and
20 ~- 1diﬂ%l &ﬂ) 3hhitNo.897d miolyR@1 GHiM cKcIﬂ@oﬁaBthb:hd‘QS HPBadstirred for
T{r“_‘oom gmpe%% En %a!:\ﬁbn%a(l p{'\&u({gd GhitnG@ Biendth oridtube. The
reaction mixture was filtered over decalite and the decalite was washed with dichloro-
methane (200 ml). The filtrate was washed with a saturated sodium bicarbonate
solution (3 x 100 ml) and water (100 ml). The organic phase was evaporated under
25  reduced pressure. The yellow-brown residue was dissolved in DMF (0.5 ml). This
mixture was poured out into water (5 ml) and stirred for %2 h. at room temperature.
After filtration, the precipitate was washed with isopropanol and diisopropylether,
affording compound 5 as a yellow-brown solid product (0.020 g, yield = 13 %, purity
(LC) =89 %).

30
Example 5



Et3AN\ NN\ CHB HHO 7 26 n To a mxture
of N-acet yl - 3- hydr oxyi ndol e (k) (0.065np1, 11.39 g) in

wao od0sem®471 70 m ), was added 5-am no- 2-chl or o- pT/EPI00&052264
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(1.2 equiv., 0.078 nol, 10.00 g) and a pinch of 5
p-tol uenesul fonic acid. The m xture was heated at 130C
for 10 h with azeotropic distBBtllation of water. The
reaction m xture was cooled to roomtenperature,
pur pl e rg%Vﬁit e was fi regd off and washed witi
diis ﬁroE af f of,gh g/conpound 1 (18.1 g[L

= 97% 1000ud1006§Ho|, 18. 12 gV wa

W th nethanollsaoo m) and triethyla N(1. 50
eqw}t 0. 095 nol , 63Ng) and t MeOH{ xt ur e “‘was Neat ed

?ux for 3 hours, )%mbled to roomtenperature and
evapor at ed under reduced pressure to a dry D%Mﬂ@@3
The crude product m (15.33 g, purity (LC) > @0%mANas
used as such in the next step. 15 To ice-cool ed DW

€r0_nl) was added dropﬁﬁ phosphorus oxychl off\de (3

e |v/ - 0. 189 nol g) keepi nq? intenrﬁ/
te re < 1%gland cogled m xt was stHi4 red
hhen Then, *a_sol ut i afr ound m NH
, 15.33Q) i A30 m)vQ%,add v H
keepi ng the ion tenperature < \o

durl ngCHat he addition. The Hce-bath was renoved and t he
reaction mxture was stirpgd at room 20 tenperature
for 30 mn. The m xture was poured into ice- wat er
(1000 m). The precipitate was isolated by filtration
anth yasined ofiNtdetyBs-bydrodyiaddle ) ¢l065 e sl 1A% dn tolient (70 ml),
I R DTS g-p%lﬂg &) Q&W Issgm@ 0PRSS of

conpaun

m gﬂo@qe@esg*fm@;@, ApSUhe nﬁx'(uge U%heﬁ{g @Oﬁg f 10 lhwrch azeotropic
| shpefe e wditOTHe rew@ion addach wztsraoeleayd mmnrtan()&atﬁre a purple

e o taFFo‘T’”%d’&%%’fﬁﬁ%‘ B BB p HBEIRERAL Sompopna

g) (187Re, meldTPWohas heated at reflux for 3 hours,
cool ed to roomtenperature, filtered and the resi due

Wa@o gj o&lrﬂol,vxmsmeg; wilstoiixédSwit ppfhad] (2000nl) and triethylamine

Q%ﬁpr 0o S HRERpiafbL Ay AR Bl nond s hour

5 cPoled tmopmmmp@amm@ummg wlergdygeg presyurgty ag*}ryrpﬂw er.

odudBs (B5ted pufl >LB0P4) avab astdtae sfich. i The next st
eDgiljlile\(/cmie?r i3 ( gé)g g);@g?ld rre?hyl i odi ge (1. S?Onex o

s atlagecod éﬁﬁ“@?@ Fircs B PP e i b tiRas PRAER.
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t 00.t8%omol 2hPegHieapiog awdn‘remabfsmmre@rm HEC and dhgeeagled mixture
Pr&sS4bred ¥ 38 min. Then, a solution of crude compound m (0.063 mol, 15.33g) in

DMF (130 ml) was added dropwise, keeping the reaction temperature < 10°C during
the addition. The ice-bath was removed and the reaction mixture was stirred at room
temperature for 30 min. The mixture was poured into ice-water (1000 ml). The
precipitate was isolated by filtration and washed with water. The compound was mixed
with toluene (200 ml) and evaporated under reduced pressure to afford compound n
(4.28 g, yield = 25%).

To a mixture of compound n (0.008 mol, 2.29 g) in isopropanol (30ml) was added
triethylamine (1.5 equiv., 0.013 mol, 1.28 g) and ethyl cyanoacetate (0.010 mol,



10 dry residue. The residue was mxed with
di chl or onet hane and washed with water. The organic

web@saiwas dried (MgSO4), filtered and evapor aP€HEPIVI®052264
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reduced pressure affording conmpound 7 (1.11 g, yield
= 98% purity (LC) > 95%. Exanple 6 C rS O=S=0O N,
NN N N// EtSH N O nCPBA O-M-CN CN WN CN C-N %
KOlBu ()N CH3 CH3 CH3 15 7 12 13 To a m xture of

CQMAQY ”ﬁe?mﬁﬂu@wﬁﬁ'@ated @t Bugjori3rholdscdoldd tokqonwempanthee
p%jt g alé(ﬂlilg%egsirﬁ.l &as 1lcc 1vg]§ éa%h&ﬁ?ﬁ% opro 2?1%1 59(?3&11 oﬂoﬂﬂ
anthentolasford compsired, 26:(1.091ge yieldet 60%, Ruaisy(REXT 8% £ =7b@wmsh

f @bwéerhours in a sealed 20 vial. To the cool ed
reactl on m xture was added agai n potassi um

e TR BROp W‘Pébt?iﬁﬁuﬁ%'mﬁ%%“ﬁ%ws@%ﬂz h
mpniassnan varboragall €4 eguivy@C5inmel, 853 gpandim lflﬁild%ﬂeﬁtowaﬂlv

Yhidol, 0138 of 4 tﬁ@'ﬁ;&a&wag Reatéd a%tsw@ fdi@&loﬁiﬂéa'[’ﬁﬁ REARdn
un er reduce pressure.

TR GHROREALD SR GEEHERS A R “Fﬁfefeg?%?”ﬁ’reém foa
p daprsidas The rasilué MpSHYed with dichloromethansahdovashesk witlewater. The
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conmpound 12 (0.18 g, yield = 48% purity (LC) = 709%.
TExampled ed (0C) mi xture of conpound 12 (0.07 mol,
0.025 g) in dichloronethane (1 30 m) was adde

3-@hl or oper oxybenzoic agid (2.50 equiv., 0.17 n

0.0 ). The m xtur me\stirred at roomtef?p

5 ture

forNg8p. The reaction mikture was diluted with N: /?

di chl'oreast hane (B9H) and Waghed with eCFBAt urat e 0

sodh i careonat e s%l u The-0AD 2005/ 111047 N7 en
4 dany-¢’phase was dried \_/

(MS™Y) Hflltered and evé&polNat ed under reduced N

pressuré&to give a dry resithe. Purification usingch,
col umv chr omat ography (Siliiga gel, eluent: ethyl 13
acet at e/ heptane : 80/ 20) afforded conpound 13 (4.2 ny,

v 'lgol 29 mJ_xtliLreS(g coehjﬂdufd 7 H_(? )mxrrol, &540/%)' mq'}EX&H%)esz added potassium
tert-butoxide (1.55 equiv., 1.55 mmol, 0.17 g) and ethanethiol (1.60 equiv., 1.60 mmol,
0.99 g) and molecular sieves. The mixture was heated at 70°C for 8 hours in a sealed
vial. To the cooled reaction mixture was added again potassium tert-butoxide (1.55
equiv., 1.55 mmol, 0.17 g) and ethanethiol (1.60 equiv., 1.60 mmel, 0.99g) and the
mixture was heated at 70°C in a sealed tube for another 5 hours. The cooled reaction
mixture was evaporated under reduced pressure. The residue was mixed with
dichloromethane and washed with water. The organic phase was dried (MgSQOa),
filtered and evaporated under reduced pressure to give a dry residue. Purification using
column chromatography (silica gel, eluent: 1% methanol in dichloromethane) gave
crude compound 12 (0.18 g, yield = 48%, purity (LC) = 70%).

To a cooled (0°C) mixture of compound 12 (0.07 mmol, 0.025 g) in dichloromethane (1
ml) was added 3-chloroperoxybenzoic acid (2.50 equiv., 0.17 mmol, 0.043 g). The
mixture was stirred at room temperature for 48h. The reaction mixture was diluted with
dichloromethane (5ml) and washed with a saturated sodium bicarbonate solution. The



Cl NC OCUCNNO N30O\VNCNCN NI N CH3 CH3 7 14
To a m xture of conmpound 7 (0.45 mml, 0.15 g) in DW

W@ 2008/1mo¥7 was added 10 copper (1) cyani de (2. 00PE€T{EP2005/052264
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0.90 nmol, 0.080 g). The mixture was heated in a

m crowave (300W at 170C in a sealed tube for 45 mn.
The reaction mxture was ev&ferated under reduced
pressure to give a dry residue. The resi due was washed

S YEFBR PhiR! Was\@rf%@ (MgS@I) Uil @Perdeehporattd aiebrdaded pressure to

solutipn a t
ot PLisdiity BipBeuiohdSinB oBfirh iy TURRRER Rltnt oyl
Paestéte/bentansr 8020heffarded, ﬁﬁnll@mé A3 &ﬁﬁﬂﬂg V’&bhy 13%; purigsp(LC) =
gehy)el uent: 1% nethanol in dichloronethane) afforded
conpound 14 as a yellow powder (4.2 ng, yield = 2. 9%
purlty:LC): 80%. Exanmple 8 N ON_C \' / OO N
N I \ CN 10- N & N CH3 20 29 20 To a

m xture of cdnpound 29 (0.30 nmmol, 40 g) in DWF
(3.0 M) was gdd copper (1) cyani de (3 0 equiv.
0.90 mmol, O. g).OThe m xcucne was H ed @n a
m crowave (200W 5
m nut es. The-Rgac J
saturated sd i car bonat e sol utid Th precipitate
was filtered 6ff N washed with water ¥nd ¥ urt her
purified using pr%‘ﬁar ative reversed phase Chprc to
afford conmpound 20 (4.3 ng, yield = 2.5% purity (LO

60% . WD 2005/111047 PCT/ EP2005/ 052264 - 76 Exanpl e

g(']%\gxg{tucr:gg g}lxggug%—%_ﬂlgr ~1%Fm%l, '8~15 g)in Hl\ﬁ«“&' 0 ml) was %63%3
copper(l) cyanide (2.00 equiv., 0.90 mmol, 0.080 g). The mixture was heated in a
microwave (300W) at 170°C in a sealed tube for 45 min. The reaction mixture was
evaporated under reduced pressure to give a dry residue. The residue was washed
successively with a saturated sodium bicarbonate solution and water. The precipitate
was evaporated under reduced pressure to give a dry residue. Purification using column
chromatography (silica gel, eluent: 1% methanol in dichloromethane) afforded
compound 14 as a yellow powder (4.2 mg, yield = 2.9%, purity (LC) = 80%).

Example 8
N= o, N=
ClI—\ / o \ / 0
N CuCN HN N
CN o CN
W/ \_/
N N
CH, CH;
29 20

To a mixture of compound 29 (0.30 mmol, 0.100 g) in DMF (3.0 ml) was added
copper(T) cyanide (3.00 equiv., 0.90 mmol, 0.080 g). The mixture was heated in a
microwave (200W) at 170°C in a sealed tube for 20 minutes. The reaction mixture was
poured into a saturated sodium bicarbonate solution. The precipitate was filtered off,
washed with water and further purified using preparative reversed phase HPLC to
afford compound 20 (4.3 mg, yield = 2.5%, purity (LC) = 60%).
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WQ2@sitno45- br ono-pyridine o (11.6 muol, 2.0 g)PCHEP2005/052264
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et hanol (50 m) was added
3-brono-1,1,1-trifluoroacetone (2.1 equiv., 24.3 mol,
4.64 g) and potassium carbofate (1.5 equiv., 17.3
nmmol, 2.40 g) . The mixture was heated at reflux for
2ZExamplg¥9s and evapor at ed under reduced pressure. The
residue was partitioned between a diluted adueous
sodi um bi carb@nate sol uti®a (100m ) and 3
di 201 OBt 100 7§ 10 The organic ﬁam r was
dri (MySO™4) afid ev [ated unseki redu ressure.
Thle jresiduewas™tri flur ated TWTTT7ﬂ7f§oprbp | et her (20
m)¥and fil tgcegd. TheNF | tr at e Bi@Mel evapor¥at ed under
redstced pressure and tgpe mesidue was tritBQibed with
petrol eumether (20 m ). The solids were isol ated by
filPration affording 6-bronD-2-trifIuoroneﬁhyl-
i mdazo[ 1, 2-a]pyridine p (&Fs0 g, yield= 98%. 15 To a
cooled (-78C) solution i N
6- brono- 2-tri f | uor onet b4 i m dazo[dg¢2-a] pyridine p
(5.66 mol, 1.50 g) apd grinmethyl bgrate (1.2 equiv.,
6.79 Mol , §.706 g) i M etdhyl etNQF‘(7 m ) under
N2- at nosphel e was added@xppw se bu N ithium (1.2

i M. ( Chnol __2.72 ml of a sokutd/on @.5 M BulLi

m xtude was partitioned between water 60 m 31 and
di ethyl ether (50 m ). The aqueous | ay€Hs was i sol at ed
and the pH of the solution was adjusted to pH = 7 by

gl S w0 o 1 e
c adidechB8romiog b1 etriflagreacstone (1 equiive 024, My804,)4.Gfg) and potassium
f‘é%g@g%% SP.'S WQHe! 1?{?{:3&6351.%(? 4 REILERZRH4108 826hux fof 74

ressure ordin . s

2T AP G L AR sY Preses Th Fesiop AP g potweena
acdilited aq(ébul Sodium picetbinate ddtutity(1@iml) ayd dicigpromegiaog (10§ gl).
a Irre
e e e
motesdin wes ivaied with iSoREppY e@ﬁb@@?’mg eée‘f-) D Tuirals yyes
0. &/éporated under reduced pressure and the residue was triturated with petroleum ether

(20 ml). The solids were isolated by filtration affording 6-bromo-2-trifluoromethyl-

imidazo[1,2-a]pyridine p (3.0 g, yield = 98%).

To a cooled (-78°C) solution of 6-bromo-2-trifluoromethyl-imidazo[1,2-aJpyridine p
(5.66 mmol, 1.50 g) and trimethyl borate (1.2 equiv., 6.79 mmol, 0.706 g) in diethyl
ether (7 ml) under N;-atmosphere was added dropwise butyllithium (1.2 equiv., 6.79
mmol, 2.72 ml of a solution 2.5 M BuLi in hexane) over a period of 10 minutes. After
30 min, the solution was warmed to -20°C and 2N hydrochloric acid (7.5 ml) was
added dropwise. The mixture was partitioned between water (50 ml) and diethyl ether
(50 mi). The aqueous layer was isolated and the pH of the solution was adjusted to pH
= 7 by the addition of sodium bicarbonate. The aqueous solution was extracted with
ethyl acetate. The combined organic layers were dried (MgSO4) and evaporated under



mol , 122 ng),
2-trifluoronethyl-imdazo[1, 2-a] pyri di ne-6-boronic

wa@eood/1plog2. 0 equiv., 0.90 nmmol, 206 ng), pyriPECHEPLBS/052264
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equiv., 0.90 mmol, 71 ng) and triethylam ne (2.0
equiv., 0.90 mol, 91 ng). Air was allowed to diffuse
into the reaction m xture vida7 CaCl2-tube on top of
the flask. The m xture was stirred at roomtenperature
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was washed with a saturated sodi um bi carbonate
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sodium bicarbonate solution (2x 100 ml) and water (100 ml). The organic layer was
evaporated under reduced pressure and the residue was purified using reversed phase
preparative HPLC to afford compound 21 (15 mg, yield = 8%, purity (LC) = 60%).

Example 10
CH3 0
MeO MeO.
0 N
” POCI, DABCO I\{
A CHj
C
HoNOH.HCI
(o
)J\O—Na
MeO.__OMe
0 o
=
N= CN ONa o MeO HN’« AcOH MeO. :
MBOW - N\ -~ N
" Hel g H NbH
C 3
CH3 E 3 D
F
l mCPBA



- 78 Phosphorus oxychloride (1.30 equiv., 104 mol,

15.90 g) was added dropwi se to dinethylacetam de (30
workgosahioke t he reaction tenperature was kept UPCEEPD05/052264

C. After stirring for %2 h, a solution of

5- met hoxyi ndole A (80 mol, 11.80 g) in

di met hyl acet ani de (30 m) was-78dded and reacti on

m xture was heated at 90 C for 2 h 5 and subsequently
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Sty LS L
0(5gff0rﬁ1n}te t@gﬁédyl 49 ori ¢ aci d (15 M) was

added. The reaction mxture was 35 heated under refl ux
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intermediate F (5.20 mg, yield = 98 %, purity (LC) = 99 %) as its hydrochlorate.
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chloroform (1.5 liters) and an agueous saturated
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stirred for 15 mn. The organic |ayer was isol ated
and concentrated to a residual volunme of 150 m, 3-
chl oroperbenzoic acid (1.2 eq@+v., 24 nmol, 5.92 of
70% mCPBA) was added and the 5 m xture was heated to

I ftérinedibRF @0l mmbE sgfgwm»mrammﬂn on$ titdrs) and an
room tepperature ut e .
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d ems%pémgeah acid (i 12! dqfive 34 @nﬂol,efv.apofme ﬁacn?_pa vebs dded agd the
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dinte [ . Y = ur i
(e tethygogine (ogml) ekl picrdee o8 b Tiggpiredd e Hjaped o
Clcoolltb Yd¥m temieratulex) thdpré&lipitd® BasOiterdsoofandvasBrdBwitOisppropanol
N RnEER o8 vid@=B8YA pikity (LCP= 99%
o?ﬁ\ﬂij %@?@&M&\} etol 6 24 mm?t%lflg%ﬂ%gy)lé?n-g By (LCP= )
diet AV RIYESRe (5.0 M) were added powder ed
nol ecul ar sieves (600 ng), copper acetate (2.0 equiv.,
oExempledl 86 ny), 4-chloropyridine boronic acid (2.0
equiv., 0.48 mmol, 75 ng), pyridine (2.0 equiv., 0.48
mmol, 37 ng) and trithylam e (2.0 equiv., 0. 48 gmol ,
48 ng). Air was altdned to di se into the reacty
m xture viaoa CaCl2-.tube on t f ghe fl ask Thezgi‘/} 0
m xture wasystirred jat roomtenp urefgrg 8 days.
ThRol eac ory xt HPe s fed vel a prht hHa
: e fiTter ard was oughly washed wi
m xt ur t et r ah§4A8% ur ane. dighl or onet hane (9

ot
The filtlrgf'% was washed with a,gaturated sodium 43
bi carbonate solution (2x 100m ) and water (100 m).

e o R bRt 2 SR PP SPARALHEG o m v
RSO HARRE ol S5 SRORO RS GRLETS D, Pt 00
L% i@h€boro . i7.20.88 ih01,575 mg), pyridine (2.
%‘%@3 0¥ %ﬁ%&?%‘g) ot &ty M Bhine (2.5, 6AE mRSY! 44 Yoof. 'H was
allowed to diffuse into the reaction mixture via a CaCly-tube on top of the flask. The
mixture was stirred at room temperature for 8 days. The reaction mixture was filtered

over a path of decalite. The filter aid was thoroughly washed with a mixture of
tetrahydrofurane / dichloromethane (9/1). The filtrate was washed with a saturated
sodium bicarbonate solution (2x 100ml) and water (100 ml). The organic layer was
evaporated under reduced pressure and the residue was chromatographed on a silica gel
column eluting with a mixture of tetrahydrofurane / dichloromethane (97.5 / 2.5)
affording compound 24 (24 mg, yield = 24%, purity (LC) = 86%).

To the ice-cooled mixture of compound 24 (0.06 mmol, 22 mg) in dichloromethane

(2 ml), under a nitrogen atmosphere, was added boron tribromide (20 equiv., 1.2 mmol,




To the ice-cooled m xture of conpound 24 (0.06 mol,
22 ng) in dichloronethane (2 m), under a nitrogen

wa@eossapteer e, was added boron tribrom de (20 eqRCWEP2005/@52264
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nol , WO 2005/ 111047 PCT/ EP2005/ 052264 -80 1.2 m of
a 1M BBr3 solution in dichloronethane). The m xture
was stirred at room tenperat8lre for 3 hours and then
poured into an ice-cold saturated sodi um bi carbonat e
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a 1"{19/ Iéi“ The mol ecul ar i on was determ ned
u3|eng 1% ?p oW ng M5-detector: Waters LCT ;

i GFempsraise:308Cect rospray in positive or negative mode.
Talabsiledphbi®: ARZOMM m:omlﬂue@%tﬂcomm WBynthesis R R2

3,00 2 2 1 (s HEPRIEIBC © Ty 58 57t em 28
Gradient: Omin: 15%B, 5min: 95% THnT95%B
Equilibration time: 2min
Flow: 1.2ml/min
Injection volume: 3ul of a 1mg/ml solution
The molecular ion was determined using the following MS-detector: Waters LCT ;

ionisation: electrospray in positive or negative mode.

Table 2

R20 N__O
: :N ;/ iR1

30 Ry

Comp. [Synthesis | R' | R? R’ R® | oM+ | ff
No. Example

1 2 H CH; | 3-thienyl H 281 3.08

2 2 H CH; | 3-furanyl H 265 2.90
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2-chloro-5_p) ridinyl H5 2 H CH3 3-pyridinyl _ _ H

276 3.50 6 2 H CH3 benzothien-2-yl -~ H 331 3.83 7
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3441270 200b/111p47 PCT/ EP2005/ 052264 - 82 Conp.
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7 5 CN | CHs | 2-chloro-5-pyridinyl H 335 3.28
e
8 4 CN | CH; N H 353 3.72
/
9 4 CN |CH; |3-quinolinyl H 351 3.32
10 2 H CH; | 2-bromo-5-pyridinyl H 355 3.14
11 |4 CN |CH; | 5-pyrimidinyl H 302 2.51
12 |6 CN |CH; ‘C)\ H 361 3.87
/\
13 |6 CN | CH; @ﬁ/\ H 393 2.99
57 TCH
(o}
14 |7 CN |CH; |2-cyano-5-pyridinyl H 326 3.72
15 |4 CN |CH; | 3-pyridinyl H
16 |9 CN

CH; /CQ H 340 1.94
N
17 |2 H |cm /@:) H 328 3.39

18 |2 H |CH; |5-pyrimidinyl H 277 2.33

19 |5 CN |H | 2-chloro-4-pyridinyl H 321 2.95
Z>N

0 |8 on | om o, H 344 2.70
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21 9 CNCHs N -CF3 H 408 3.36 22 9 CN CH3 CH3 H 368
2.11 CH3 ~N 23 9 CNCH3 \>--(CHa)4 CH3 H N N CH3
WQ20031116K C143 2-chl oro-5-pyridinyl _ _ -0Cl13 BEHEB2089052264
25 11 CN CH3 2-nethyl -5yridinyl -OCH3 345 2.85 26 5
CN H 2-chloro-5-pyridinyl H 321 2.99 27 2 H Cl143 3_q
"olinyl H326 3.10 28 4 CN8ZH3 2-brono-5-p yridinyl
H 379 3.47 29 5 CN CH3 2-chloraq-4-pyrdl H 335
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24 11 CN | CH; | 2-chloro-5-pyridinyl -OCH; | 365 3.39
25 |11 CN | CH; | 2-methyl-5-pyridinyl -OCH; | 345 2.85
26 5 CN |H 2-chloro-5-pyridinyl H 321 2.99
27 |2 H |CH; |3-quinolinyl H 326 3.10
28 4 CN | CH; | 2-bromo-5-pyridinyl H 379 3.47
29 5 CN | CH; | 2-chloro-4-pyridinyl H 335 3.25
F N
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N NJ_ )
34 4 CN | CH; | 2-chloro-3-methyl-5- H 349 3.57
pyridinyl
35 |4 CN | CH; |2-methoxy-5-pyridinyl |H 331 3.32
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40 2¢b5/ 1124 3@*‘1/3E320§5/ OEZ CH:,84 The conpounds’ ¢f
t he |[present| i nvgntionf ex8dm ned fonn anti-yiral
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actifvityina ¢ellTular assay, which was perfprned
4rcdridi ng tloCNhe¢ Cial | @wmmo-ﬁWUMIe HFQCHgy | 409 2.54

nocki- 1 nf ectled M[4 cells were incubated|for fi Jg ays
41 tlHd presk@ie | 6 & 2whlorerioyedmrbnt r arPns p#d 2.55

i nhilbitor. AL t ng _of ubtlor i of the
] RN o A I R BE Oflsaithe |95

ul TS IIClO

Ml HY i nfe edcﬁf'!a..ﬂr&n&.%g,yﬁﬁasﬂce 0bHANY|395 | 2.66
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ARt er- N -b-a it ty—was--det-ernmned-by nEasuring

ide leancent | gk Rl | 2Mhforo-8-Hiéthyisw, wWadteH sol ubl e
tetrjazol i unj dye |t hat |s &n&verted to a purple wat er
I uble fbrmpaian inP techondrateot—Hvtnrg—eceH's
only. Upon sol ubili zatl on of the 10 resulting formzan
C rBagitrples] 2 Vitro sibitigrae chersatianseripiasee of t he

S Ofﬂét 3&9 wWid $un using kit TRK 1022 (Amersham Life Sciences) according to the
manufacturer’s instructions with slight modifications. Compounds were diluted in steps
of 1/4 in 100% DMSO and subsequently transferred to Medium A (1/50 dilution;
medium A: RPMI 1640 + 10% FetalClone II + Gentamycin 20 mg/L). 25 pl of
compound (in 2% DMSO in Medium A) or 25 l of 2% DMSO in medium A was
added to wells. To each well was added 25.5 pl master mix (master mix: 5 pl
primer/template beads, 10 ul assay buffer, 0.5 pl tracer (3H-TTP), 5 ul HIV RT
enzyme solution at a final enzyme activity of 15 mU per 50 pl reaction, 5 pl medium
A). The plates were sealed, marked as radioactive and incubated during 4 hours at
37°C. Subsequently, 100 ul stop solution was added to each well (except R1). The
radioactivity was counted in a TopCount.

Example 13: Cellular Assay




nmoni tored at 540 nm The values correlate directly to
the nunber of living cells remaining in the culture
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inhibitory activity of the conpound was nonitored on
the virus-infected cells and was expressed as EC50
and EC90. These val ues repre$ént the anount of the
conmpound required to 15 protect 50% and 90%

r @'ﬁ@@&ﬁ AotBdYof 1B predeat Bedntion fvwemnmhmed;fbmatmgmmmy ina
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¢ B oommockeinteicted &/ Fhocells Wetsi incubated forrBigidayson thaRresereq of

b¥m§&!‘boﬁ@3§tra¢t§»h§&ﬁ thy/ inhibn’ofl depthé S ofltheintubatich périiabthy

i 558 8 e RS R A e POt b cnc
r of)myt ielibie. €el vigHiTEwandetgradng hyan@é@rmgtth@cqn@smﬁaﬂom ef

eXPFE 38R0 SwitSotBRAbkasBliurh AJ@ihhi i§ Bblertt ' d gaplb,water

te %{)1213 g{niaaslf%gl tg%y%&?eﬁf eCthﬁ%Blﬁ% ﬁjﬂgl% so‘fullﬂ%%tl )19 of the
Ofresuittidg Mrﬂmaalt cryss with ésapriopanol, Gamgbsoencepfthy sobthn gras 9

5 ]’@m‘[él%d gt 540111113 4Tl?e ail%s Sorelate difectly Id the ndmbdCofdivéhg oélls
ggnm@gg-ﬁl RIS“I E’éﬁ%e 2;80541]61"% ﬁ¥ C-r/m%ﬁga%ow i'gzmg%ntory

03
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C%pﬁé‘soeﬁld ECso. These values represent the amount of the compound required to
protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the
virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCsg, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCso/ECso is an
indication of the selectivity of the anti-HIV activity of the inhibitor. Wherever results
are reported as e.g. pECso or pCCso values, the result is expressed as the negative
logarithm of the result expressed as ECso or CCso respectively.

The following table lists the pECso values for a number of compounds of the present

invention.
Comp. No. | pECsp
6 4.9
7 6.1
9 5.6
10 5.7
11 4.7
12 5.3
14 5.0
17 5.2
19 4.8
20 5.3
21 4.9
26 5.6




Active ingredient, in casu a conpound of formula (1),
is dissolved in organic solvent 5 such as ethanol,

woredolanok7 or net hyl ene chl ori de, preferably, aPCI/EP20&052264
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of ethanol and nethylene chloride. Polynmers such as
pol yvi nyl pyrrol i done copolynmer with vinyl acetate
(PVP-VA) or hydroxypropyl met gt cel | ul ose (HPMC),
tvpically 5 nPa.s, are dissolved in organic solvents

Siad) NS | ep@yo| . et hanol nethyl ene chloride. Suitably

he_pot y me&,z' S| di ssol ved in ethanol. The pol ynmer and
| =S Y

conpound--stlut| ons are m xed 10 and subsequently spray
driz8. TheSbHat|o of conmpound/ polymer is selected from

1/ 1340 |1/ gg Ipternediate ranges can be 1/1.5 and 1/3.

A-sutrtabte-rtatio can be 1/6. The spray- dried powder,
a s¥id|did8ersion, is subsequently filled in capsul es

f or3padmifni gtirati on. The drug | oad in one capsul e

Franges het gx%en 50 and 100 ng dependi ng on the capsul e
Si-Z &—1E5—Fi | m coated Tablets Preparation of
Tab3@t Cor 8.1A m xture of 100 g of a conpound of

LIS
Al UIY

forgpla|(l}e6 5f0 g lactose and 200 g starch are m xed

wett—ang-thereafter humdified with a solution of 5 g
sodfiim dodédyl Isul fate and 20 10 g

pol yvi nyl pyrrolidone in about 200 mM of water. The wet

P BagRpleM4% PefBulhtionsi eved, dried and sieved again. Then

ttterg iss added 100 g mcrocrystalline cellul ose and 15
genat ed vegetable oil. The who|.e

g [ 2 g i S mxed.vvelll ¢
artive israsions dn e @ comppardof forgrula (R 1sdissplyed mgyeanigsolven
e a6éh SO indthaiddl ofthethiylehd ehlarddd, pefiratdy,edhixhire ofxhanol and
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diand sthseqiently smayiriass Thi 8He of eamnonnad{polymetis selpqied from 1/1 to
s o/l triteAnddsat@mdes chobé 1ve.5 ahan/Be A saitabls ratin chinbe &/6i Fhe spray-

dded 2. . L um. et a a5 e
S5yt i BN AGAEPTTEL ol 2 i
5 s lond e cnslTanzes baweaniiigeid0 s depsinesdy G copsule

CofRuséd. € coated with the thus obtained mxture in a
coating 5 apparatus. WD 2005/111047 PCT/ EP2005/ 052264

-87- CLAIMS 1. A conmpound of fornmula (1): R3 2N O
Film-coated Tablets

Preparation of Tablet Core

A mixture of 100 g of a compound of formula (T), 570 g lactose and 200 g starch are
mixed well and thereafter humidified with a solution of 5 g sodium dodecyl sulfate and
10 g polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture is sieved,
dried and sieved again. Then there is added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the active ingredient.

Coating

To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there is added 75
ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is



a aMX' 5 a n Noxide, salt, quaternary amoni um salt,
stereoisoneric form prodrug, ester or netabolite

wo b@saofo47 wherein RL i s hydrogen, cyano, hal o, PCT/EP2005/052264
am nocar bonyl, hydroxycarbonyl, Cl1-4al kyl oxycarbonyl,
Cl. 4al kyl car bonyl, nono- or
di (d - 4al kyl ) arni nocar bonyl , -8f yl am nocar bonyl, 10
N—(aryl) N-(d . 4al kyl ) am nocar bonyl, nethani m dani dyl,

%I@am 79 APoT ditllorofethane. The latter solution is added to the

d 4a| m s a
f?(faqea sh el P g 530 magatily pOhqdfigic, 5 £ o)
hydiysiggipyrraidane a3 ml efronessiieA gplor Espersipe |ae<érhsﬂhole is
V(‘:Agﬂ@fnsgéﬁat%a' ’Fhecﬁblét%l‘e% ¥te, coated wlBahdaiydbtafiell mixture in a coating
cl oal kyl, each individually and independently,
5 nﬁ?mﬁé“ ‘optionally substituted with a substituent
selected fromthe group consisting of cyano,
N(R16aR16'), pyrrolidinyl, piperidinyl,
honopi peri di nyl, piperazinyl, 20
4- (Cl- 4al kyl ) - pi perazi nyl, norpholinyl,
t hi onor phol i nyl, 1-oxot hi onor phol i nyl,
1, 1- di oxo-t hi onorpholinyl, aryl, furanyl, thienyl,
pyrrolyl, oxazolyl, thiazolyl, imdazolyl,
i soxazol yl, isothiazolyl, pyrazolyl, oxadiazolyl,
t hi adi azolyl, thazolyl, tetrazolyl, pyridyl,
pyri mdinyl, pyrazinyl, pyridazinyl, triazinyl,
hydr oxy- carbonyl, Ci1-4al kyl carbonyl,
N( R1L6aR1G) car bonyl, Cl1. 4al kyl oxycar bonyl, 25
pyrrolidin-I-ylcarbonyl, piperidin-I-ylcarbonyl,
honopi peri di n-| -yl carbonyl, piperazin- 1 -yl carbonyl,
4- (Cl4al kyl ) - pi perazin- | -yl carbonyl, norpholin- |
-yl - carbonyl, thionorpholin-I-ylcarbonyl,
1- oxot hi onor phol i n-1-yl carbonyl and
1, 1- di oxo-t hi onorpholin-1 -ylcarbonyl; or RZis ii)
aryl substituted wth a radical -COOR4; or R2 is 30
iii) d _loal kyl, C2.10al kenyl, C3.7cycloal kyl, each of
said Cl.10al kyl, C2.10al kenyl, C3_7cycloal kyl, each
i ndi vidual ly and i ndependently, being substituted with
aryl wherein said aryl is substituted with a radica
-COCR4; or R2 is WD 2005/111047 PCT/ EP2005/ 052264 -88
iv) Cl-10al kyl, C2-10al kenyl, C3-7cycl oal kyl, each
i ndi vidual ly and i ndependently, substituted with a
radi cal selected from-NW-C(=NRs)_ NwW W,
NRSa- C(=NR5e) - RS ' - O NRSa- C( =NRI ) - NRScWI
-O NR5a- C(=NRSe- RS ; -sul fonyl-R6, -NR7RB, NROR10, a
radical R13 (R12)1-2 -N "QL -N NR11 -N~-QlL 5 COOR4



(a-1) (a-2) (a-3) (R13b)1-2 X21 -N @ ON, Rl3a (a-4)
(a-5) wherein 10 each QL i ndependently is a direct
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0, S, SO or SO2; each R4 independently is hydrogen,
Cl. 4al kyl, aryl d 4al kyl ; each RSa, R51i, W, RSd

i ndependently i s hydrogen, G874al kyl or aryl Cl -4al kyl;
each We, R5f independently is hydrogen, Cl.4al kyl or
aahﬁqqs%l kyl, or We and R5 , taken 15 together may

2 orma biv t nedi yl radi cal of formula
3@%&12% CH2-; R6 is CL.4alkyl,
N( R. SaR5), Cl4al kyl oxy, pyrrol i - 1-yl,
pi peridin-1-yl, horopigeridin-lgyl, i pera2|n 1-yl,
4- (Cldal kyl) pi perazbn” in-4-yl-
t hi onor phol i n-4-yl - OXIthI rmrp olin-- -yl and
1, 1-di oxo 20 thi om)rﬁ |44 4 hydr ogen,
Cl4al kyl, hydroxyd - 4alq<yl Clsal koxy . lal kyl or
Cl1. 4al kyI car bonyl oxyCl4al kyI M RS is hydroxyCl- aal kyl ,
d 4al koxyCl4al kyl , Ci-4al kyl car bonyl oxyCl4al kyl, aryl

Okn Nadﬁcleosahér ghdtothary ammnisivnssalty steregisomaric ib?ﬂm,ztnbdwg, -esta o

IS Heti cal QL N (a-6); RIB "/ '-R17 R
s ar tab% ﬁ]é?eofqu}Ly% fornyl, Cl4al kyl carbonyl ,

aryl car bonyl aryl G al kyl - carbonyl,
CRAq Ik mgaﬁm Riylb, aniinydatbbagl, kydroaspathoindy§.alkyloxycarbonyl,

Roals b 1; mopd- dor ocarbonyl, arylammocarbonyl
R e

PCT/ ERfa5iHiRadéyl, moff wdﬁ@ﬁ“@Dmﬂm&n@h&mﬂﬂyHﬂs or Hety;

hydroxy, C -aalkyl, aryl Cl4al kyl, Cl.aal kyl oxy,

ai yl Cl. 4alkyl ox 0x0, spiro(Cz2- 4al kanedi oxy),

s pY is@(bdvalint ragice NB% ¥, ,N&B%Q R13 is hydrogen,

hydroxy, Cl4al kyl, C14a1kyl oxy, or aryl Cl4al kyl oxy; or
a_is Cldal kyl, arylCldal kyl, Cl4al kyl oxycarbonyl or
"¥14al kyl oxycarbonyl : 5 each R131' is hydr qg rikyq’r

01)4a| kydrogeny CRaalkd, GyoalkenylliGsa¢ycloplyh wheteip Satdo a

Co.10alkenyl and Cs scycloalkyl, each individually and mdependently, may be
optionally substituted with a substituent selected from the group consisting of
cyano, N(R'®R'®), pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl,
4-(C;4alkyl)-piperazinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl,
1,1-dioxo-thiomorpholinyl, aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-
carbonyl, C; 4alkylcarbonyl, N(R'®R'®)carbonyl, C;.salkyloxycarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C,4alkyl)-piperazin-1-ylcarbonyl, morpholin-1-yl-
carbonyl, thiomorpholin-1-ylcarbonyl, 1-oxothiomorpholin-1-ylcarbonyl and
1,1-dioxo-thiomorpholin-1-ylcarbonyl; or R?is

i) aryl substituted with a radical -COOR"; or R? is

iti) Cj.oalkyl, Caioalkenyl, Csscycloalkyl, each of said Ci.1palkyl, Cp-i0alkenyl,
Cs.seycloalkyl, each individually and independently, being substituted with aryl
wherein said aryl is substituted with a radical —COOR*; or R? is



L- | Res R19. @ N 1~1 Rla - pH2P-CH(OR14) - CgH24 RI15
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radi cal (b-3) one of the hydrogen atons in -CPH2, and

one of the hydrogen atons in -CH(OR14) CgH2qg, that is
not part of Rl4, may be repl#8ed by a direct bond or

a Cl4al kanediyl group; 15 pis 1, 2 or 3; gisO0,

1;80r@;. oan@yls@;lgalﬁb (gl, €R.6dyciBatyi, Batbrindididnillyyand sndependently,

hydr | 4 LTI P INRSCRSd

ClL. 4a%‘$q§i‘tﬁ‘iﬁ’ﬁ g‘?ﬁ(‘f AN GGRR R R
substNREHEDR OfN%I’aI‘IQ(ﬁ@RaJD‘NﬁO%OHQT%IRI nGERR™)-R,
cyan, -smmamwwwmmml pi peri di nyl ,

honopi peridi nyl, pi perazinyl, R'3

4- (Cl- 4al kyl ) - pi perazi nyl,  norphol i nyI
t hi onor phol i nyl, 1-oxot hi on(anmol [ nLN Q.
1, 1- di ox0- thlonDrphollny aryl, furanyl,” thienyl,
pyrroI_MIN/_omol yl, thigzél g, imidazolyl, isoxazolyl,
i sot hi azglyl, pyr azol yl ,\_QXAdi azolyl, thtedrazolyl,
triazolyl, tetrazolyl, pyridyl,’25 pyrrndinyl,

pyr azi nyka-lpyri dazi nyl, €@azinyl, hydroxy- &dbonyl
Cldal kyi - carbonyl, Nw 6a(RIBY) car bonyl ,

ClL. al kmt carbonyl, pyrfolNdin-1-yl car bonyl

pi pern—% 1 -yl carbepyM, ho@dpi peridin- 1

-yl carb SRBRperazin- -yl cagbonyl,

4- (Cl -4al k¥ ) pi per azi nyl(‘,ym:ar bonyl ,

nnrpholl - car bonyl onor phol i n-1 -yl -car bonyl
1-védhewstithi onmor phoI i n-1-yl carbonyl and 1, 1-di oxo 30

e o 10
a | a e

p’é’g%‘?%g‘?glg Srés %‘6’ %wd ; a radical -COOR4; or a
r aaactc&‘l indeneadantly i hs@rﬁgﬁmsa4@(<yls\m plseRs o
_I\égéakc(ﬂﬂ&)ﬁﬂﬁdepm&nNRSahﬁogumam%ﬁcl4a1ky1
-- f
r fa?lggﬁﬁgﬂ %fpeRn?eg)ﬂé(?g’ h}(drég;és], @\%ikyﬁgr arg;lﬁﬁgrl,md Ra taken
R5d'  RecthRrmaR@mpdivaenoalanedivl rdicabefi ormua (GH I)CHT o
(a-2) ,Cﬁﬁcm_gmdependently are 5 as defined above

le%?fs ﬁtﬁ?](g ’66911) P’l%ﬁ(ﬁﬁflqigp ugal%lofn ] sting

of amhemopiperidin—loyl, gip¢raain4kyiyk ke)-merazilayiny | |
Pi per inirpholin-4-yl-, thiomorpholin—4—yl-, 1—0xoth10morpholm—4—yl and 1,1-dioxo—
thiomorpholin—4—yl;
R’ is hydrogen, C;alkyl, hydroxyCi4alkyl, Ci.4alkoxyCisalkyl or
C14alkylcarbonyloxyCisalkyl;
R® is hydroxyC; 4alkyl, C4alkoxyCi4alkyl, CialkylcarbonyloxyCialkyl, aryl or
arylC;4alkyl;
R’ is hydrogen or Cy.4alkyl;
Q1
. L )
R'° is Het;, Het; or a radical L », N\R17 (a-6);
R18

R is aryl, arylCy salkyl, formyl, C;4alkylcarbonyl, arylcarbonyl, arylC; qalkyl-
carbonyl, Cy4alkyloxycarbonyl, arylCy salkyloxycarbonyl, R*R*N-carbonyl,
hydroxyCy.alkyl, CralkyloxyCs.salkyl, arylC; salkyloxyCy.salkyl, aryloxy-
Cy4alkyl, Hety;



honopi peri di nyl, piperazinyl,
4- (Cl4al kyl ) - pi perazi nyl, norpholinyl,

wa kéosiroroghol i nyl, 1 -oxot hi onor phol i nyl and 1, PAT/EP2005/052264
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- di oxo-t hi onorpholinyl; 10 R16b is hydrogen, Cl al kyl
or G .alkyl substituted wth a substituent selected
fromthe group consisting off9ani no, nono- or

di (Cl1-4al kyl)am no, pyrrolidinyl, piperidinyl,
hsmm‘bﬁaepéhaeﬂﬂy iPhydedsgrz Crualieyl, aryICy qalkyl, Cysalkyloxy,

4 Cl | 7 Sa

¢ bt orfER GG 5 Sy 1 IBERRAD Mhlrpdicy alloony), R,
1RY-igh @g@hhmmﬁmaﬂlwcm@hx mevaﬁy}faebwe&rtqu is
hR@F A Nal aﬁﬁtlkaMﬁ(yIQCpﬁﬂWl&SzcéMﬂy]{ b, arylC5_4Rtfoxyarbonyl;

h 8N X C .. or a radical -COOR4;
gf’fi‘;g %h%‘% é%Fé al]W?sr?bl val ent radical of fornula
-CH=CH CH=CH (c-1); -N=CHCH=CH (c-2); 20 -CH
I\hv)’.‘i—kaﬁidalt(fd‘om)qla CH=CH N=Cl -1- (c-4); -CH=CH CH=N
(c-5); ein one, two, three or four of the hydrogen
at ons |¢zﬂ c- ) may be repl aced b@@)' 25 radi cal

Cl- 6a Cl4al koxy, hal o, hydr
(R50) (R (\Cl 4al kanediyl)-0O,
(R 7) (RR#) N- (CL. %4l kanedi yl ) - O,

(R®) (R 9 (d -4al kanediyl)-O, trifluoronethyl,
cyano, && ragi cal - COOR4, (R5a)(R N- car bonyl ,

(Rsa) ) Nlsul fonyl, pyrrolidin 2 fonyl,

pi peri di Lot gonyl , honopi peri di nyl sul fonyl , fornyl,
Cl- 6al kyl carbonyl, nitro, hydroxyCl-6al kyl, 30

Cl4a[§>%gc}f@j1{wc}(2§4@00) G 6gbkyl, a radical

N( R5a R 9 a radical (R20)1-2
(I\I N ) %Iz)mY(b\{g- )gbgRﬁ Do phol i nyl( :

t hi once@HMngO—CHﬁCHx)anlgﬂblr phdbiShy| |

1, 1- di oxo-t hi om)rphol in fih

( FEgIiRBITME 33|°R%m’féta? 9y#ogen@ﬁ5%%m“cﬁ2p and one of the

( RYoBerBatding Gl-CryORA ), £1§ 1950) part of R™, may be replaced by a

allﬁ%l% car%onyﬁhﬁﬂ(ﬁ%‘l’@%%%%ul y&sggr bonSISa%lno,

tri fI uor oacetyl am no, d -6al kyl sul f onyl am no,
(RS {FR®NL O -4al kyl ; aryl; Heti or Het2; WO
2Q05011 204 8; PCT/ EP2005/ 052264 -91 Rao is hydr ogen,
hydr é;t\() Claal kyl, aryl Cl4al kyl, Cl4al kyl oxy,

Zl!gf kyl oxy, oxo, [ ro(C24aI kyl enedi ox ),
smlb?\a ingipmede Yoig Jrydr omsé Chalsy> vl Jearbonyl,
I ndepesol th.i)@kp{zs hydr ogen, C1. 4a| kyI or arylCldal kyl,

? rﬁgg 15%[ st%g%r‘lg gltc] §eé?c “ai%oli]ne{he otug c%&l?stﬂgto%g)% IIﬁﬁr%m h

hono pppeelidinyhyniperidingd, gpmnglpenqsmﬂemmrmy 45(014aﬂ<y1) -plperazmyl

4- Clag]okptoRhySthaah ohh?ldl-@ﬁbthlo‘tﬂbqﬂﬁﬂlﬁylﬁﬁ,dzhhdxfo-thﬁnﬁrpholmyl

%{ ][ 8' I ?;q%nyl Ene%ef Ip)('jrlro ¥1 0xazglnP %&%ﬁ}h Cg.lrr[i]é/a{zolyl isoxazolyl,
isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-carbonyl, C 4alkyl-
carbonyl, N(R®* R*®carbonyl, C;.4alkyloxycarbonyl, pyrrolidin-1-ylearbonyl,
piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl, piperazin-1-ylcarbonyl,
4~(Cy4alkyl)-piperazin-1-ylcarbonyl, morpholin-1-yl-carbonyl,
thiomorpholin-1-yl-carbonyl, 1-oxothiomorpholin-1-ylcarbonyl and 1,1-dioxo-
thiomorpholin-1-ylcarbonyl; and wherein R'* may additionally be aryl substituted



pi perazinyl or 4- Cl4al kyl pi perazinyl radical my
optionally be substituted with hydroxy or oxo; or
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(c-3), (c-4) or (c-5) may be 10 replaced with a
radi cal selected fromhalo and Cl-6alkyl; R3 is a
nmonocyclic or bicyclic aromatdbe heterocyclic ring
system wherein one, two, three or four ring nenbers

are hgies %Icamc@@Rh o BEERANsHtddyirone R ed(=NFS I NRER,
group.£an cystll S [y 5f
wher eﬂ\ﬁ{ 'ﬁésﬁﬂ R’n’ %LHRGE%XSNR %ger s@dr_é)iygr b_(?l’q ﬁ?ﬁ);l} )
at omssulfmyl-Rie MR R o N ROT, 2 sadical (febetedy@Dcwhgrpig R, R, R
SYSt &8 RSB, Rbtﬂsom%h{ﬂfy aRtEthé wisdaist(a1 5 ¢a-9), (H3pindepehduntly are
t hr ee, é‘fagﬁdoa%o i ve substituents each independently

sel ec‘iS K&l o cyano, nitro, Cl 6al kyl,

h}k&ﬁ“ tvdydlagm| (kyh]kyl@it:{hmdw&ya@stlmd@yitﬂa subsfituent selected from the

(Rsa) 1ka\iﬂm Rnp D& B, 2 4Ry o, pyrrolidinyl, piperidinyl,
C3 7;%15@ &!fn%" a[ | C1- gaégyl for. ngrdﬂm,% morpholmyl

Cl-6
( Rs a) ﬂnRsadiismnbb msobcothiomaph(oﬂhylmg t]llf-fbnm-thlomthcdmyl
f & @% llg;)dr&)é}{ &1 éﬂ(&ﬁrl iy l%ﬁb’stltlﬁéﬂ Mﬁﬁh %Bstl@l@htl%}ﬂe&wﬁom the

( RSa) £y Nmmspgg ,I%onog %@/1% %ﬁyrrogﬁf]%]bmpendmyl,
ClL. Gahdwdpixxetﬂ&tthﬁnemmynd -(CluBl)piberatityporpiiliry],

mer ca b} 1% muq 1- abyé @mﬁ@bmnw o,
-Céﬂ? lﬁlﬁg %&Eh%}n?fp aﬂﬁt’g %}’&ql ’phenyl

o'# ﬁmghﬂogexﬁmta&bxy,tﬂlﬁﬁkyhothmleﬁow,e substituents
each individually selected fromthe group consisting

of.a'Gd% @ahkyépresé}ims 4 alvislextyradiballod forhmthr oxy, ami no,
trifl Lcjgﬁ_gﬁ geyano, EU . 0, hydr oxyd . 6al kyl ,

cyano m)no or 30’ di (C1. 4al kyl ) ami no,

ani noEN=GEtGE+CHmono- or (4% C1. 4al kyl ) ani nod . 4al kyl ;
Het 1 |@HaNEemoHered ri ng-3ystem wherei n one, two,
three ng menbe het er oat ons each

i ndi wgﬁ‘{:ﬁ% ié [ ndepengpzr?al y selected fromthe group
consi s@Hﬁ@HXﬂHnNtrogen X¥en and sul fur, and wherein
the remaining ring 35 rrenbers are carbon atorrs and,
W{?{e@elﬂgﬁes i, Qhre@&yfoﬂi ?ﬁtﬂ@]@ﬁlr(ﬁgeﬁ gtoﬁ%ﬁbei ~1)myy be replaced bya
option €.,S ut e -
cgr boff* aéé‘i%ﬁ% A éé%lﬁoxyl"n g@;a ’Ié{ %)N- Xal ?,1 i
opti oﬁ&i)@)%écsﬁlksmd!}d}@d (Rn)ﬂﬁ)]%l (Quﬁg"lapﬁ%@ " sel ect ed
from 4, b, Sirhdighl CEOORY AR (R ") S2eaftminkEny |

ST T S
trifl homopng@rﬁ@ﬁylsmgyloml glh_bqllwlcarbogylaﬁm h}@&(p}gyﬁmalkyl,

MONO- QL a1k ELs aﬁ%}l’k DU, ca R, 5§ BBARIRE ) (RTDNNEIIR®),
di (CL. KyJip.am i al kyI aryl Cl4al kyl ,

ani no A ny P %ono-

di (C1. 4al am noC2- 6a| Y2 furanyl, thienyl,
plygrol yJ_N%,inl b' ?/ 5u| m éazol y: d
| soxazol W,_J S°t "a% K_{’ét aéoia,?ﬁh?rpﬁ&iﬂl } %%Xﬂpholmﬁ

t hi adi azol yl,
hydr oﬂmtﬂwmfbholam ddc@pmﬁl)qmomohmm VP Goalkpnediyl)-
MONO- MIR)-, (R7Y(R)N-(C:.salkanediyl)-NR™)-, R’)R)N- (Cl4a11<aned1yl)~N(R5°),

Ci.¢alkylcarbonylamino, Cy.¢alkyloxycarbonylamino, trifluoroacetylamino,
Cialkylsulfonylamino, (R*)R*™)N-Cyalkyl; aryl; Het; or Hety;




di (A . al kyl ) am nocar bonyl , C1. 4al kyl car bonyl , oxo,
thin; and wherein any of the foregoing furanyl,

wao baosnylog7 pyrrol yl, oxazolyl, thiazolyl, im dapci/EP2005/052264
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i soxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl,

t hi adi azolyl and triazolyl noieties may 10 optionally
be substituted with Cial kyl :91Het2 i s pyridyl,
pyrimdinyl, pyrazinyl, pyridazinyl or triazinyl,

WhET 8100835, b iy @@Léggs{l 10l Gkl hﬁgsgclr;;tﬂcyloxy, oxo,
sghb

opt | oﬂé’ﬁoi ﬂb@&%ﬁ?’?fs gdd%]t“%lkgfogﬁgslﬁlﬁtg{l}e rit s el écg‘t ed .,

f each R*her B ompclmﬁsﬂxs tS|hYQr0§¢na Crellol onanylGalkglgonR™ gnd R

conpo H{%ch whiBh ﬁley\’&ﬁcﬁémfoﬁﬁ alp‘yrrf)hldlyjll, piperidinyl,

thi en azol .
t é? ppip yg, orf il or2 {k& Ip ipelAi 3 Slaveat;
| ;gzzm;zm;*&imm SR

benzo %59,535 } or 42€1) M1 raddD Zla§ @pAERAIY be substituted with
im da mﬁyrl ? pur| ny qui'nol i nyl, " i soqui nol yl ;

opti oH P§Y§Lﬂ¥§t?rt uted with one, two, or three
subst inherhi @eaaatord ofttbpkyiiegehlatoni&n ﬁeﬂ)eéq @d(‘f‘i’)(ﬂ*n(‘hél 1gay be

cyano (%‘iﬁ&%ﬂ%h eracﬁéa{l Eéiéoﬁ odFFoin Talo B alky

(Rsa) carbon ydroxy, C1- 6a7 kyI oxy
(Rsa)(e)N- Cl- 6al kyl thi o, Cl-6al Kylsulfo
c Rigoameneeyelie o tigyclis aromatigheterprvlicirine gty ré "i’]%fF ohe, two,

t hi enylree d¥\fourdstg, mdnitsbed 3tk hetetontonha zmynd@quen@psqlm from the
S0t GlibEhalich) oPAfoRtn, biof HRELAIERE WréehRé Rihalaiiing

cyan

(Rsa) MFWWOW@%‘HWW% of sgifl bgtgrqgyfliafing systems
Clal gl s)pﬁcfmny Ibe s&stltﬁtddwﬁﬂmmdmmcﬁmedfqugonﬁvmbstMents each

cl ai s S hydrogen cyano,
hal o, eﬁlgg% E%%&%h%éﬁm kyl a

m nocar bo c\{
hydr okylga¢ya@¢;ymtro $h-satkyLAdrdy Gxspliat o 91? xyCi.salkyl,
aryl am sl yalkyl} Oy dbalieyti alylCy catkpioformyl,
O r | n 5 5 :
0o mpo 6‘{“\6“‘“&? 5 yr1 2 %&Z 598@9 nil'lg%{% b)ﬁeéa!rbo%rl )%R bﬁi svifonyl,
( 2-]) hRdroxs be@lhﬂoxy, A6 salky @aglpa?w fqrglyloxy,
cl ai ng, 1 bay,a(RSaxRF‘gNQ ;foﬂt@laaﬁﬁ@/qxalmeaxbonyl-

PCT / EPZOO r
G é e c%rgs }u’ﬁg \}\f‘%ﬁﬁh i‘lgr gllbf&aﬁg
ar yI I&é@kﬂiﬁﬂ@tﬁl}ﬂ@w mﬂ%salkﬂélapac%wa %)aljf%yl aryl,

i's NR2cppay-©-R’ asNﬁbN}paingyl substi t ut ed W|th a
radi cal sel ecte’dp_from =NRS) - N5scWll 5a_C( N5)|

?ga?rg is pﬁglygy%(lg‘lﬁ%ubgtﬁatece Wi tg%ne ?ﬁ%ﬁie @%ﬁd%ms Ce%ézh indivibhally
vvh er eisaleed fromehe grohp mnS(st;ngw Crwpikyle Cratkogy; hale, pydrgge gmino,
roﬁ@lﬁ 81 Mitr&hytirdxyedialidl, cfdnol) calleylamatior et

5 ot $50 140 B

wherein R2 is a radical (b-3) wherein gqis 1, 2 or 3;
1 OH@tA' 3d 2 5-HelbefiReinp Bt Gh WhERin dhe Awofitkedar fdul nﬁk members are
wher e hrc]eterrrc])altosms each gldlvuliually and independently selected from the group
consisting of nitrogen, oxygen and sulfur, and wherein the remaining ring
members are carbon atoms; and, where possible, any nitrogen ring member may
optionally be substituted with C;4alkyl; any ring carbon atom may, each
individually and independently, optionally be substituted with a substituent

selected from the group consisting of Cysalkyl, C;¢alkenyl, Cscycloalkyl,




(4-9-1) Xis NR2 wherein R2 is a radical (b-5) wherein
mis 1-5. (4-h-3) X is NR2, wherein R2 is hydrogen,

w@1le06aktoyt , which may be optionally substitutdr/®P1005/052264
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cyano, N(Rl16aR16), pyrrolidinyl, piperidinyl,
honopi peri di nyl, piperazinyl, 4-(Cl
al kyl ) - pi perazi nyl, norpholin$25 15 thi onorpholinyl,
aryl, hydroxycarbonyl, d -4alkylcarbonyl. 7. A
gznp;v _@95@%%2& h@lo;wwne,fcyﬁﬁoamoiom@%sﬂ, hydeoxgy Cilialky],
-e | erein i adi - e
s 1) St SSeS R ofl a@vﬂg@?ﬁt%fﬁaeﬁﬁzﬁ%hﬁ%%w )
cl ai net(Cruadkyamieo@isplkyliamlG yalkyl; amigpd: qfepd; Mol ars g
o e e, e o e
[ i.di, v 4- [ :
By ofiigaLpIi pRps gty pesiei et i RO, oty
wher eitetra2alyl, sry€Thy@sdxgdrbonyhiagtinasapond, Gpelkyleay¢agbonyl, mono- or
subst i %qérll E?kylﬂrﬂjﬁbclé'ﬁb%ﬁﬁ?&ﬁikyld%fohﬂ[ b#l, thib;.and wherein any of the
AR

I peri 10. conpound .accor.di t o, any. of. cl ai ns
D ¥ dousbpe i THem o, gy g Bi dfflastont BB,
pyr i miisethigtolylbpyrzaiyly oradiatdyly thiddiagoly] and; triagelly} moigigs may
i m da ' : ' . penal |y substituted with
one ofdﬁ{ﬁ%ﬂ%ﬁgsﬁ?ﬁﬁﬁﬂmgfﬂggﬁgd from hal o, cyano,
Cl- 6al kyl, CF3,-COCR4, (R5a)(W N-carbonyl, hydroxy,
ClH6slisqyiridxly pysGhidisil, kpytazinyh py@iazbel tytriszinylowidrein by ripg
conpo %oﬂ%&% ﬁf &46h f)f)saﬁiw-mgfnbgﬂe& 'nﬂﬁ)lggn tShtainivd 8fofiafic ARgs may
R3 is thryl, thienyl, pyridyl, 1ndalyl sting of
i mi dazsgRaliyhe su t?ﬂq‘xﬁﬁ%ﬁﬁ@ﬂvﬁlﬁé@ {tpoihegrgup gyusisting o
two subsaikylients sel ected from hal o, cyano, Cl1-6al kyl,
CF3,-COOR4, (Rbsa)(R5)N-carbonyl, Ci-6alkyl oxy,
Cl- 6al kyl t hi o, Cl1-6al kyl sul fonyl. W) 2005/ 111047
PfCI./ l&’g&ﬁﬁd&& 3eding @elaid. 1 wheremRO initiryd,ahienyl] ingdzolyhny
of cl ali 3 - -alza?2- al3=ad. nts
2 bi A PR Bv Rt S pRIGR AT ARy, BERERATT,
or t Hsehengofirylhenzgthienyl isobenzethnyl mdplyh W@@é\ﬁ, at oms
may hﬁﬁiﬁﬁﬂ%@l@l} bbyzisofitzo6a) ilsdazopytidsl, ksaring), duirlodinyl, isoquinolyl;

ydr oxy. ) - _ - .
- Coo¥! "’E"éﬂé’ 5?%:&%% R %en?}?‘%’ %ﬂla‘%ﬁ’l{’ “Qnﬁ(%%f‘ggéﬁh&%“y
r adi oglected Fomhalas cyang; &itip, Gasetiyl, Clinr AR n(R) -carbonyl,
(RO )Hy RN (Bl B AREURT - s BRI, Calkysulforyl

ar

d - 6al kyl oxyc onyl am no, trifluoroacetylam no,

(R5a) (RB1)N-Cl -4al kyl ; or -al=a2-.a3=a4- represents a

bi ¥al & nemperad eadording tootlaim lawhereip R” iy furyd) thienyl, pyridy}, indolyl,
(c- 5)%1{5&@51)3&13}4,1 optidaally substdied Withlche oi-\_tvﬁomibgtit.ﬁﬁghts selected from
according to any.o a - Aka 1
oA s, Cramol, i CBDRS, (e BBREL e Coplioony,

( c- 1)Creabimltlio LCioplylsefonyl. wo) of the hydrogen atoms is
repl aced by hydr oxy,

4. A compound according to any of claims 1 to 3 wherein (2-a) R’ is hydrogen, cyano,
halo, aminocarbonyl, C;.salkylaminocarbonyl, hydroxycarbonyl,
C14alkyloxycarbonyl, arylaminocarbonyl, N-hydroxy-methanimidamidyl, mono- or
di(Cy4alkyl)-methanimidamidyl, Het; or Het,.

5. A compound according to any of claims 1 to 3 wherein (2-j) R! is cyano.

40 6. A compound according to claims 1 to 5 wherein (3-a) X is O;



(R50) (R5) N- (C 4al kanedi yl )-N(R50)-. 15 14. A conpound
according to clainms 1-11 wherein al=a2-a3=a4-

WO epsaswar s an  unsubstituted radical (c-1). 1BCT/BP2005/052264
conmpound according to claim1 wherein the conpound of
formula (1) is selected 20 from 8-Methoxy-5 -nethyl -
| -(6-methyl-pyridin-3 -yl)-29%x0-2, 5 -di hydro -1
H pyrido- [ 3, 2-b]indol e-3-carbonitrile,
1-(2¢ Agtaiél)') deCIstRZ wieréla RO{s I 2pailyb Yeingl substiruied Jwifh- ayl Whdreid said
- OXO- [ [ 4
i ndol e 3- Aoyt 3{9 gu%FtltE#ed QXtE q‘le&a:f’—éO@R
1- ( 6{€ht1dr% welﬂlferewlmm BYsiGirenligy] §ubstitgtederifiya wadicglsglegted from
di hydr o- | HNR?"TC NRTRY) rOLONE T eNRBY MR PRI e, sulfonyl R,

1- (6-Chlor 8- 2,5

3 dl( hydr o- I” 813[6% 23}’151}11%% (?%g (‘95}3/ (a-Cj;f%@gn[d%a- ?
16. M-cdl)r@blsdﬂR awlmwnl RAiy atredical §b+1), Whetein Ri” s Iydeogen or —COOR
conpound af, wl%faﬂ llhkadléa?(bsﬁjlﬁsuﬁ@btbsﬁ@&_cm-

1- (6-.Chl 5-di hyd

et 153??%‘5# ﬂ%?la@sacrg?%@m‘@ S R R Y o

- (2- Iﬁ’*bbhyIXlerKIzawberme. &aa]aqhyall(bl-BhWbelyin)qlsz,b%S 2
105-di *M@bf O-thrthﬁér@iﬁRZ'i’s%lh&ca In) wﬁ&%ﬁﬁlscwbw trile

-5d| r'\@ ﬁol)f( Fsrlﬁé elP?pr%fhgﬂg‘B%gwﬁer)emgg?%lgﬁl trile

2005/(4-bB) 4X isNR7, ER2RHSR 05 Bgddgen, G5calkyl, which may be Optlonally

phar maceutd;ca; mt@@%ﬁ%&&boﬁ(k@ﬁ b;%!rdlﬂnﬁwm phfekiBiii, ve
amount of _at

or.nula (I
defined i rhog}ﬂplpgﬁél XQPIBF%T‘%EL "‘5][? ot ﬁ%{)m yﬁ Izmrgﬁ(’lmyl
15 phar mac eutthivatokphotinyleargh hydrexycanboryis C1BlkyBarbpnydr ocess
for preparing a conmpound as clained in any of clains 1

to_16, characterjzed in at (a cli.zing an
i nfe RAURA pgoor gtP@“QSB{"Q &%3 ofg formul a

(1 - b)4-eR3 R WR” Wherbit RE isla raditel (b:3) wherein qziatli dar 32' ~ 1
al~a4 N COOR4da a~ NHa R1 H
20 8. A compound according to any of claims 1 to 4 wherein
(4-e-5) X is NR? wherein R? is a radical (b-3) R" is NR'®R'®, pyrrolidinyl,
piperidinyl, 4-morpholinyl.

9. A compound according to any of claims 1 to 5 wherein
25 (4-h-5) Xis NR?, wherein R? is C;.alkyl, which may be optionally substituted
with N(R!®*R'®®), pyrrolidinyl, piperidinyl.

10. A compound according to any of claims 1 to 9 wherein
R? is furyl, thienyl, pyridyl, pyrimidinyl, benzofuryl, benzothienyl, indolyl,
30 imidazopyridyl, purinyl, optionally substituted with one or two substituents selected
from halo, cyano, Cy.salkyl, CF; —COOR?, (R**)(R**)N-carbonyl, hydroxy,
Cisalkyloxy, C;.¢alkylthio, C;ealkylsulfonyl.

11. A compound according to any of claims 1 to 9 wherein
35 R? is furyl, thienyl, pyridyl, indolyl, imidazopyridyl, optionally substituted with one
or two substituents selected from halo, cyano, C;ealkyl, CF3;—COOR4,
(R**)(R™®)N-carbonyl, C;.¢alkyloxy, C1.salkylthio, Cy.salkylsulfonyl.



(11-5) (1-b) and optionally N-alkylating the conpound
of formula (1-b) to obtain a conpound of 10 fornula

w@keos)i1t04R\ O N-al kylating RR O N 1 agent N BCIT/ER2005/052264
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all2?” ~Ra2~a Ra4 Na3 aaa N HR2 (I-b) (1-e) (b)
cyclizing an internediate (VII-d) thus obtaining
conpounds of fornmula (I-f): - R~ O NH COOC1. 4al kyl N
CN CNO (MI-d) (I-f) 15 c) halogenating an

| e ANg g@ﬁlﬁlz(chlﬂingdbaﬁ}OonMmh 0-1a vdergound of fornul a

( | - %?% (ﬁe CHER f dESI regsg{rlte%%tn}afe%t }aﬁﬁalcoc}&%?w gs (%\gﬁer&ho e, two

2 o 05/ 11 1@4Hre¢>®’r/omz osmekef the girggeniomsaniey bagepiaced by

(Rf’/l | } Ric Nﬁﬁgi)J MOX%M\' i?dm% %y (qu)Nl(Ulﬂlkan%ylﬁb R2

corrpouncf %‘F alg 21%8?‘% ‘gtxoéyese Z)(lgdfh Cﬁ(ﬁv)ﬁgy Ejﬁhcal

to obtai-13, mdpdtiwd), (orpholioPINRINR " RI-(0) srlkpuediyAENER -,

RL C . datkyiyidiySatbdhflatito, SifidordacEigiaino, (R**)(R™)N-Cjualkyl; or
-a'=a’-a’=a*- represents a bivalent radical of formula (c-2), (c-3), (c-4) or
(c-5) that is unsubstituted;

13. A compound according to any of claims 1-11 wherein
(27-0) -a'=a’-a*=a’- represents a bivalent radical of formula (c-1); wherein one (or
two) of the hydrogen atoms is replaced by hydroxy,
RE)R™N-(C;alkanediyl)-N(R>)-.

14. A compound according to claims 1-11 wherein a'=a’-a’=a’- represents an
unsubstituted radical (c-1).

15. A compound according to claim 1 wherein the compound of formula (I) is selected

from
8-Methoxy-5-methyl-1-(6-methyl-pyridin-3-yl)-2-oxo-2,5-dihydro-1H-pyrido-
[3,2-b]indole-3-carbonitrile,
1-(2,8-Dimethyl-imidazo[1,2-a]pyridin-6-yl)-5-methyl-2-ox0-2,5-dihydro-1H-
pyrido[3,2-blindole-3-carbonitrile,
1-(6-Chloro-5-methyl-pyridin-3-y1)-5-methyl-2-0xo0-2,5-dihydro-1H-pyrido[3,2-b]-
indole-3-carbonitrile,
1-(6-Chloro-pyridin-3-yl)-8-hydroxy-5-methyl-2-oxo0-2,5-dihydro-1H-pyrido[3,2-b]-
indole-3-carbonitrile.

16. A compound according to claim 1 wherein the compound of formula (I) is selected

from
1-(6-Chloropyridin-3-y1)-5-methyl-2-0x0-2,5-dihydro-1H-pyrido[3,2-bJindole-3-
carbonitrile
5-Methyl-1-(2-methyl-imidazo[1,2-a]pyridin-6-yl)-2-ox0-2,5-dihydro-1H-pyrido-
[3,2-b]Jindole-3-carbonitrile
5-Methyl-1-(6-methyl-pyridin-3-yl)-2-oxo0-2,5-dihydro-1H-pyrido[3,2-b]indole-3-
carbonitrile



5 ((1-9) (1-i) e) and if desired, preparing salts of
the conpounds of formula (1) by treating the free
woorsH1MiTh an acid or with a base; or conver sBCEP2005/052264
treating the salt formwith an acid or base to
prepare the free form
-95-

17. A pharmaceutical composition, comprising an effective amount of at least one

compound of formula (T) as defined in any one of claims 1 to 16and a
pharmaceutically tolerable excipient.

5  18. A process for preparing a compound as claimed in any of claims 1 to 16,
characterized in that

(a) cyclizing an intermediate (II-5) to obtain a compound of formula (I-b)

R3 R3 O
\ N\
NH N
.al L 1 R,
a2 BN \ cyclization az/a\ \ /
él'o‘\ A~ ) —COOR® fl,ls\ N
a H a H
R
(11-5) (I-b)

and optionally N-alkylating the compound of formula (I-b) to obtain a compound of
10 formula (I-e) :

3 0
R\N N-alkylating Ri P
1 R agent \ N ]!
AN g2 N\ /
b b o
a4 ” g N\
R2
(I-b) (I-e)

(b) cyclizing an intermediate (VII-d) thus obtaining compounds of formula (I-f):

RS RGP
NH  cooc,4alkyl N oN
o
o ‘ o

(Vil-d) (-9)

15 c¢) halogenating an intermediate (VIII-a) to obtain a compound of formula (I-g)
and if desired reacting the compound (I-g) with an amine HNR°R? to obtain a
compound (I-h)
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RC

RQN Y Y RI-N o3

N
L )R NHS hao L) HNRCRY N. O

|

N N N F 1
R2 R2 k2 R
(Vill-a) (-9) (-h)

d) alkoxycarbonylating a compound (I-g) with CO in the presence of Ci4alkyl-OH
to obtain a compound (I-i)

O,N
O

N co ?
halo~__ _— P
| \_/ G _ealkyl-OH C1.4alkyl-0

Z N

R2

5 (-9)

¢) and if desired, preparing salts of the compounds of formula (I) by treating the
free forms with an acid or with a base; or conversely treating the salt form with

an acid or base to prepare the free form.



