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| NTEGRASE | NHI BI TORS The present invention relates to
wmoeonghoasenpounds, their use as integrase inhi bPCDEB2004/050621

processes for their preparation as well as

ph&ik46ut i cal conpositions and diagnostic 5 kits

conprising them The present invention al so concerns

conbi nations of the present intggrase inhibitors with

anti-retroviral agents. It further relates to their

use in assays as ref gIOMRETEORAKEFIMEITERS eagent s.
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in vitro in HIV infected cells.

The compounds of the present invention specifically inhibit HIV integrase and HI'V
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W0230930 and W0230426 (all by Merck & Co., Inc.)
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The present invention concerns novel compounds having the formula (I),
OH O

N/R2
|
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R1

and their N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites thereof, wherein
Xis
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JCENR3 CGCC3 NR3 /C'" \ RARA/ | RBRA CH-CHO
WO o4Basn7 A, al so nmentioned as "A-ring", togerCTEEPWNL/b50621
the two carbons of the phenyl ring to which it is
attached forns a nonocyclic aryl or a nonocyclic Het?2;
5 R is hydrogen, halogen, nitro, cyano, sultam
sultim C3_7cycloal kyl, C(=0-R5,3- S(=Oy R6, OR7,
NR8R9, C(=NR8)-R5, optionally polysubstituted
C, _gal kyR3 optionally pol ysubstituted C2-6al kenyl

opt%al l'y pelysubst |\Lut ed C2 6al kyn the
opt iC on&thubs/t/&t—u Eht s & -@ai(kyl'\}/ é@Gﬁd’kenyl a4 / —R3
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hal ogen, nit cyano @?&‘chcl oal kyl, aryl, Het'

Het 2, 10 C( O) 5 = R6, OR7. and NR8R9 R is

hyd N C3 7cyg —I_k(§7|1'| aryl\ b@t Het 2, C(=0 -R5,

S(=0 R/@S OR7,/NR8R9,  (=NR8)SRg, or optional |y
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aryl R
NR8 (J:% R dr oq en aI o en,’ r?%ngﬁy ggisubﬁﬂgted Cralkyl,
C3 7@p@p@%lykmlys@s§nute@z@1 epgyl ogpg@?alhspolmlpstltuted C,.salkynyl;
NRt8 ngs;]helﬁle y 1B @pklﬁnﬂ%hbﬁitﬁ&it’sctz)ﬂ tGGiQ;aﬁé’l,@J Jﬁl’ﬁenyl and C24a1My1 are each
op a
ool y STEBETARE i‘ff?‘eéafr RTACEER Ve CrpPTORRRTL al, Her', Her'
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6 NRARTy bptivrellyguily subsépidendaliyl septannily pfoﬂmbsnmted Cs.calkenyl
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20 hydr &JéﬁlkyL |L§2|_6a1 S( M@b@ﬂmyl ajgeqacl 1pgqp2ngmggselected from halogen,

NR8Rh#ro,@yhhe, @ Jcycloalkyl, aryl, C(=0)-R’, OR’, and NR*R®:
R* is hydrogen, halogen, nitro, cyano, C3_scycloalkyl or Cy.¢alkyl;
y represents an integer being zero, one or two;
R® is hydrogen, Cs.cycloalkyl, aryl, Het', Het”, C(=O)-R1°, OR"?, NR*R", optionally
25 polysubstituted C,.¢alkyl, optionally polysubstituted C; salkenyl or optionally
polysubstituted C, salkynyl; whereby the optional substituents on C;_ealkyl,
C,¢alkenyl and C,¢alkynyl are each independently selected from halogen, nitro,
cyano, Cascycloalkyl, aryl, Het', Het?, C(=0)-R'°, S(=0),-R"', OR", and NR*R"?;
RS is hydrogen, aryl, Cs;cycloalkyl, Het', Het?, OR'?, NR®*R"’, optionally
30 polysubstituted C,_salkyl, optionally polysubstituted C,_¢alkenyl or optionally
polysubstituted C, salkynyl; whereby the optional substituents on C;_ealkyl,
C.salkenyl and C,¢alkynyl are each independently selected from halogen, nitro,
cyano, C.scycloalkyl, aryl, Het', Het?, C(=0)-R'°, S(=0),-R'’, OR"?, and NR®*R"?;



30 pol ysubstituted C, -6al kyl, optionally
pol ysubstituted C2-6al kenyl or optionally
w@edoysedsst i t ut ed C2. 6al kynyl ; whereby the optiBCEEP2004/050621
substituents on C, _6al kyl, C2-6al kenyl and
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hal ogen, nitro, cyano, C3 7cycloal kY1, aryl, Hetl
Het2 C(=O0-R10 S(=O)r-R'" OR 2, amd NR8R13; , WO
2004/ 096807 PCT/ EP2004/ 050621 -4 R7 is hydrogen,
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StH t
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S cyanG}’@ﬁEWICBmlWJ ar}’hr}ﬁt ‘G ﬁBt& ; —Q)y {QR and NR'R

S(R® d R r
(R );;/ E‘%ﬂ;geﬂ%}ﬂ H@f\’ H@% @éga]ll?én S:lz_sél(l%gﬂﬁagkg’ﬂ]ﬂ@lytg scycloalkyl or
C3 7

ﬁﬁ%;ﬂ"‘rkéf? pol yhal oG - 6al kyl ; R9 is hydrogen,
ar Fl is Hsadragmlamyau, Ky heydhertikyl, Het 2Heé( EGrORRY?, SHEEQ)-R', C(=NR®)-R’,

[ |
G AR o i s
10 opt | SHHPIF‘%J lemgﬂt?%pg@? bzn)éawky v the\Aptiesy) subsituents on
o pt | O @Jﬂkﬂl l@khndéﬁﬂt aﬁ’dcmZ @lkﬁ@'@ bieydach Gﬁd&ﬁhaé}ﬂw seddiffed from halogen,

2 SR S SATEPCSRRIGE 5B, NAT, R, OR” e

Het 2] b) R, S(=Oy R', ORIL2 and NR8R13; R10 |s

hy ﬂb& eys Wl YIIIet H@ét , CERYRRE @ =0)-BRS, C(=0)-NR®R?,
TR g %M%@

0 pt i mW@)gmﬁs upﬁbmallytmﬂyﬁbsahitgd c] _eikylooptidnally polysubstltuted

I t
Bgl zg 52 Ibl}:l N gwpggﬁgﬁfbgﬁg%@st%teg Q% )991&%}1&13{ wherebgr the optional
subs SRlsENgs %C@xalm lewdiemnpikyapyd arseagh indgpgpdently
are eeledted MHEHEHBARREH) Mtro§@taﬁ@; €§i7(fyfcm3ﬂl]tﬁl lngetthIétb C(—O) RS,

20 Cya%(ﬁ C?laﬁ‘ilé) ﬂ%@%{‘ﬁg{ gggz% O0RS,

S( oRrCNF@Rsl ORB=O)pRY R@d bmﬁgs(gO)y-RS
i%‘ @%}N%MN%J =5y, -1 I%Ot;'@ hng@(g@jng 0-S(=0),-R%,
O— S( %ngéa qj\‘%hy 8 ﬁ Sopmalgr(géy;}@gmted Cisalkyl,

opt i opabhailypedlysutasituteédi Ceghlkényt air bphonall;ppolymﬂishyned C,alkynyl;
poly

25 0ol yg&%ﬁ%b{}{tﬁ% %gtlgalgﬁkéﬁﬂ&{nts 85 ?‘\ﬁhik&g’b y2 %ﬁ}]kengl ?nd CéFalkynyl are each
s u bsmctenemeslﬂdrﬁe@cte@aﬁwl halmnaame Gy e @c ealkil gyl Het', Het’,
are eped)-Rndepe OFINIEIREIS (=0 1R ISesEN,-ORE | $@0), NRSRS

49 C§ 5@%58?%8#@&3#&?@&8 NE%L ) Fgand NR*-5=0), R
*ﬁ THyRaRen, CORmcldaliylamyl, Akt BIS( icehO)mg GRSPEOR®, C(=0)-NR'R",
30 (I\I3§87cy;@d’al kyl(aDZ’f SR Eé ) NN‘I@% ?bj%&i& ¢ 16a1ky1
C( =OpPHasrly, pol zwbgé%}d(cmalk%{ﬂey ypwllyseﬂyw Rg:fesd Ca.alkynyl;
opt i whetdby tﬂé bptiohs tsubstit@entSChn & lKKlyl, C, salkenyl and Cs.alkynyl are each

independently selected from halogen, nitro, cyano, Cs.cycloalkyl, aryl, Het', Het?,
C(=0)-R®, C(=0)-OR8, C(=0)-NR®R?, S(=0),-R?, S(=0),-OR®, $(=0),-NR*R®,
35 OR?, O-C(=0)-R?, 0-S5(=0),-R®, NR®R?, NR®-C(=0)-R?, and NR?-$(=0),-R?;
R" is hydrogen, C;.scycloalkyl, aryl, Het', Het?>, C(=0)-R?, C(=0)-OR?, C(=0)-NR®R®,
S(=0),-R?, §(=0),-OR?, S(=0),-NR®R?, optionally polysubstituted C; ¢alkyl,
optionally polysubstituted C, ¢alkenyl or optionally polysubstituted C,¢alkynyl;



optionally pol ysubstituted C2. 6al kenyl or optionally

pol ysubstituted C2.6al kynyl; whereby the optional
waeamghddsoent s on C, - 6al kyl, C2. 6al kenyl and C2PEHER300YH50621

are each independently selected from hal ogen, nitro,

cyano, C3-7cycloal kyl, aryl, Het', Het2, C(an)-RS,

C(=0-0RB, C(=O0-NR8R8, S(=0y-R8, S(=0 y-ORB,

S(=0) y-NR8R8, 35 ORB, O C(an)-R8.5-0-S(=0 y-R3, NR3RS,

NR8- C(=0) - R8, and NR8-S(=0 y-R8; R13 is hydrogen,

C3 7%} th¥ loptishi subsifttients Uﬁt@. %f, 2 5 S;falg C%kynyl are each

opt . ﬁ%%w%lﬂ& Fﬂ‘?’e}&‘ Qgenamﬂ cya Bdﬁ&@%l%" aryl, Het', Het’,
po: yﬂab@outsuoeéomm“an(e@ym%ksoser@w B(=0),-OR", S(=0),- NR*R“
0 n 2 ﬁ —
by oS BE RO MR S R, and NR®-5(=0),-R";
5 suBst isthydregenophanyl oai 4afky], @2426%@1%@1 -slamnyECaayrlpalkyl;
ar gry@ash ;;bl‘iﬁj Spﬁﬂ@ 695'g¥01ﬁﬁfe9€és§ﬁitsfarrﬁ8h&%‘cﬁg o pofycgéﬁh aromatic or a

O Ay "GHtod iy i by besticit By ol tlor i any such

S( O):grboblR&R@vlthm ménrGhg of aid may- 15(veQipytoR3! caxRaiBtoms and may be

NRS-
phen% % ﬂbgﬁf&t%ltgﬁ REOof nﬁﬁ‘&fﬁ‘%ﬁﬁﬁeﬂé ;ﬁﬂéﬂéﬂ&%ﬁy selected1 from )
10 &3 7bylonenl rkxgrp omyaya% Gorgvelopliah i 1165, GI=gh dp S(=0),-R™, OR™,
rep [ wésks“ NRImO(eD)R'Y anb‘L&paa@karﬁdgnm’t“LHetér a
ar 1 ura n
Car b0y el RlaRF NI VA E P B BRI iind el optionally
meanpR subst&utﬁrl G\zasylmayle optionajlylpolysutistituted Gasalkymylrang optionally
be  @BlysapalthdapheaiT; er?éi)y\%é RpRERAIRbERLENts on C galkyl, Cz.galkeny!

15 ?”u:) ?an gﬁnt i@ﬁg enggnt | zw%gﬁﬁtsglgg{ea%n%ggpogen mtro cyano, phenyl,
C( amC(RB)-R3( AR}/, mrmfac(—omﬂaum—m Het’, and NR'"“R'%; and whereby

m% jﬂ% é%ane %ﬂ%@é W@% ona%}q%lléew selected from halogen,

pol y Syemmy; Grekgh pekyhRIACsaliy], 14691kyb@n9§;b§11qav%ﬂ1¥bNR”R“
CZgﬁdl zt@%g‘ﬂouf)%ﬁtphﬂﬂiﬂal %ot keftﬁmﬁtg 4 w@dté&oﬁﬂrﬁzyuyhnsanmted
an 0] | QN S
20 ot ot B VA e T ol e fdfapper, whin
C2. 6apitpinglongroz merstheterdatpundeg triembees sedeedd froomnitrogen, oxygen and
hal Og@Ifur, Bhd Whlcl'ﬁﬁ% e cﬁrli‘l%ﬂéﬂlly substifiifdd 8&% cafBdkfatofdr where possible

e 2 g X oIt OTE AT e SRy s sy Solzetod from halogen,

i ndepitng @xb| yyme| Eshedldalloyh) CeORY, S(h@gl,r -RXYy ORCE, NRM“R™,

25 (a: Il k % m PR, _Sﬂgpg %;4 6%&42;(,5% ??fasué&l ded u C, 6Qﬂ(yl orptlon]all)é polysubstituted
grou Ew@b@@éeﬁp@%l@mhsabé@mtﬂd @a«raﬂlnmnl yn@u ﬁBH@’Eﬁflb/t Rrelysubstituted

20 ﬁ@&w Ckzhsnebpltﬁé/ 6piiénad kubsiingeréd b (:h @ilﬁyp Q}é%hﬂtenyl and Cs.galkynyl

ot ekt Gad@spiPly Srishied GobHIReat Ar G AN IgEK: CCOR™

oxygOR '4rmhd NRI‘RIf; amimdhemhbsc themptionel mhstlmeatsl on phenyl are each
30 Subs fﬂcfe EEn?y s@le%?édbl?&n eﬁr h%%&?t [ og.dq | folyRaloC: salkyl,

nitr (ég atomw th one uent

i nde ﬁ:&éﬂkylya%‘épeé@lgﬂnqdﬂﬂnmﬁa Rogen nitro, oxo,
CYHIRE, as@graﬁp@r@ahlﬁﬂa ng(popr&bﬁts a'i(an@ﬁétﬁlﬂomﬁ?&ﬁc bicyclic or

NR14

pol y STRSUE PSREa e RaRE P 0 48 P BERDors Misheqatyigs gge or more

C2- 6hétkenaydm ropg embkisisetrotedsinbmtritraged oggg@unaud/syifur, and which may
35 and gPLhRGAIYsURRNPS] h'iéh’.xtb%ﬂ a&(ﬁﬁ%%her%3§sﬂh¥ atrﬁﬁogen atom with

optional substituents O
CS 6Pk §hipore substltuents mgependently selecte from hal%gen nltro 0X0, Cyano,

Cascycloalkyl, C(=0)-R", S(=0),-R", OR'*, NR*R'¢, NR'*-0-C(=0)-R"*,
optionally polysubstituted C, ¢alkyl, optionally polysubstituted C, ¢alkenyl,



are each independently selected from hal ogen, nitro,
cyano, phenyl, C(=0-R14, OR14, and NR14R14; and

wobk@r oot he opti onal substituents on phenyl aPeT/BPzn4/050621
30 i ndependently sel ected from hal ogen, hydroxy, C
_6al kyl, polyhal oC 1-6al kyl, O Cl.6al kyl, and
C - 6al kanedi yl - NR14R14; Het2 as a group or part of a
group represents an aromati ¢ nonggyclic, bicyclic or
tricyclic heterocycle having 5 to 14 ring nenbers,

2’2: gc gﬁﬂglgﬂ %él?itﬁr@nﬁged@S&lk}Hﬁfl ﬁﬁ@%bﬁﬁhéll%l?ﬁ{ﬂéﬁﬁﬁed phenyl;
CHSBYPY PRGN JIBNET 61 S0 4eWTh o isnY A alkymy! are each

vvher indepersdently saleﬁteﬁrib@ﬁmaRigem wiitioh) cyamoe phenyip€€e=0)-R!*, OR', and
subsiygiiuent gnd %S%%Qggé%éfmfﬁ ﬁlﬁsttﬁﬁj 1§ & H%i)ﬁ%?@each independently

nitro, o0Xo; ano

5 §(=Opelputad fiom halopmRbyracKY, KRealkps DElpI9GusaIkyL, O-Cs salkyl, and
opt| enadikinday YRRt uted Cl. 6al kyl , optionally
Est i tuted C2.6al kenyl, WO 2004/ 096807
PC’T’Y%F‘ (W52AGE ) flcomBO‘Hb{;l onal | y pol ysubstituted
C2# 6 0-K3 AyDinzathioxypphanydiniyio p8Hylserze[filisoinddleph 8/dytrione,
wher
o 6?—{%& Iﬁ]ﬂ&%&%’;ﬁfé q?ﬁ%h{)} Eﬁﬁeﬁﬁpﬂﬂ g@%fg&%mdo e-1,3,4-trione,
10 sePect: %d)lphmﬁaﬂ%fgéﬁne pw—ahe@glanm)ﬁ highepyl-9H- benzo[ﬂ1s01ndole-1 3,4-
C(=OtriBhd, OR14, and NR14R14; and wher eby the

OPYL 0L 198D 2 BRI S50 4 DURREIE by

1 - 6dbanyd|flispi@dobZdyklybenzandrileC 1- 6al kanedl yl - NR’

4R14 6 Wlﬁﬁh{oﬁ@ _oR(. @Meﬁﬁﬁx&@}ne@}%gﬁl_ﬂgﬂﬁﬁmn%o -2-phenyl-oH-
15 4 tr %grﬁsmgcyi&e-l §’l¥u{or,?e”0) enzo[ f]i soi ndol e-1

9- 62, 9HDDintetotymiroephdnylinting)-2-phbeylyd H Sidnbelffisfifdéle di,3,4-trione,
dg! .
o ! B-Dip a8y dibey o-phenyl-benziflisoindols FRERIP o

- bénz‘b-pﬁﬂlﬁ %—@pﬁbgqhyl-gmgl(x) =9-hy ¥- -phenyl -benzo[f]isoindole-1,3-dione,

4- b 6, 4-(Binghbentod én ]2a1ﬂ )19k zsgtymlﬂmﬂyl-ﬁbﬁmwso&&ié 1,3-dione,
20 I_ g)e((n) Z%g qlﬁY 8%? raeﬁlyli %enzo‘?ﬁ%s%n[cwle ﬁ% Hldo%le -yl ]

6, ¥- OF, 8+d1bychosy(64mn'éwﬂ@qua26m—hyndepn¢emﬁl 7-diane) - 2- phen
yl » 9% QJrﬁh%ﬁ'BﬁQbf-r]nbﬁS"l-B?%ﬁ)[i 43g§u§rfdli9@-% ,8- d1one

| am_no 9H: enzo[f] i's

oi %do‘ff 8r$ Irgxy 20 I@ﬁﬁly? pylro{g[g 4-g 1so%r1]11n Jne-l 3-dione
4 D' ot Bydihydrory-2;driinetyhBerplffjisbindete 0 dibsei ndoI e-1,

25 4 (B 4?_6 f_ﬂé%drf)x% hmlethox 25 Sneéh nzog]liom%olﬁ 1|,3 géoﬂlzeb[ ]
i S8i nﬁj-@u@rqﬂ@ @pihyﬁ@xy—Z methyl benzo[f]lsomdole 1,3-dione,
4- GEtmldlaﬂBfa-He@my fm)rre%}héﬁéh%[yhgmﬁmew 3laeane| f

] i soi pdol.e
3 drytp BRI o Sbier§ Pt riadicene S8k,
4 8 4, Bydihypdrpx g-6meethyll-2 2plenyl-Bemad f]ssoimibde-¢3ediond,- di on
1 e lo[3.4- 6,8-di
30 ¢ 5, 9 di h%}OheV}?—g dll}?’qm)%/wnf) OPQ’ 4g]81"n8|1‘ﬁ% [ neloé1 e8 dio
ne® 2-cyclohexyl-4,9- d1hydroxy-6 -methoxy-benzo Ctf]lsomdole-l 3-dione,
4, 9-dj bydrcﬁwlo?o spyalhyhl@b@ dyrallo Bt quahdlne-8,83dione,
SIO?EG‘?J edlc o§) gé %d (élcﬁl%ro-’pge li.nzaltd1 thydroxy-genzL)[fljlsomdole 1,3-dione,
e 4-hydroxy-benzo[flisoindole-1,3-dione,
35 e 4-hydroxy-2-phenyl-benzo[flisoindole-1,3-dione,
e 4-hydroxy-2-phenyl-9-phenylamino-benzo[f]isoindole-1,3-dione,
e 4 .9-dihydroxy-2-phenyl-benzo[f]isoindole-1,3-dione,
e 4-hydroxy-1-methyl-2-phenyl-1,2-dihydro-benzo[f]indazol-3-one,



25
4, 9-di hydr oxy- 6- net hoxy- 2- net hyl - benzo[f]i soi ndol e-1, 3
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5-fl uoro-4, 9-di hydr oxy- 2- net hyl - benzo[ f]i soi ndol e-1, 3-
di one,

6, 7- di chl or 0- 4, 9-di hydr oxy- 2- net hyl - benzo[ f]i soi ndol e-
1, 3-di one, 6- cycl ohexyl -4, 8 -gihydroxy-

-t hi a- 6- aza-s-i ndacene- 5, 7-di one,

4,8- ¢, ﬁMﬁUh%‘r}S HolEidioxg-RhRM1- B8RS F]ifdihdNbNdNliRme, and

dlone

7-ty& Zrﬁymmsz@ ardighipesphas) SPofimesqgp Rl fiisengdols-1,3-dione,
- direRgcluded.

2-cycl ohexyl - 4, 9- di hydr oxy- 6- net hoxy- benzo[ f]i soi ndol e

7T 13'*—63?”*%%?’8@&%%3&%mv@;gsggrwﬂasing[ta? J—

i nol i ne-6, 8-di one,

4- hydr oxy- 2- phenyl - e ,
4- hydr oxy- 2- phenyl - 9- phenylan1no benzo[f]isoindole-l,S
-dione R1

(fj{hié)i'% Q)&Yde% R{‘t@né‘tbrelafs%ﬁfgrfc] fopRk OB InZmie® HPRodrugs, esters and
4 dr ox met h phenyl - - di hydr o- benzo
[memak Stbefeefaé” N 2004/ 096807 PCT/ EP2004/ 050621
-7X, A, R, R%, R® RY, R5 RS, R7,R® R R!% R!, R12 R!?} R™ y, aryl, Het!, and Het?

6, %\‘ gas%k‘lgg(? ago\?e 9&5@3&9&1& &Ihgﬁhl}ﬂ\ &féli?scﬂhfelﬁlls ARG Kot hydrogen,

6  metihdhtystahezy}, 305 phers andotheheemppgundsg- di met hoxy- ben
zob f |4, 8 QiARbRy-b-Bethdl-0lka-6-a5£ s Sxddcefed, 7-Giohbe

£ AR bRy FRA E L RRHE,  9
N- oxi4esiihghbxg2-metybpygolo3 deglismguinolingdedndipne,
m Xt W @?3(01%8@ w@ahzm%r $- tﬂﬂds aE@E-@&PAcbﬁ&% iﬂi%h%gf

wher el n

Ri 2 F&sy%olae%hﬁﬁ OBy EROE D 8PS AL Red

abOVE‘Z (6 Qitieh-plkalylwh e rdihidrody iyl d[3,43 gRuytol inieh@ B-dione,
ﬁl Xgﬁﬁhgydrogen nmet hyl , cycl ohexyl, nor phenyl;

1R compounds

4 8- di hydr oxy- 6- met hyl - 2- oxa- 6- aza-s-i ndacene-5, 7-di on
e, The present invention also concerns novel compounds having the formula (I),

5, 9-di hydr oxy- 7- net hyl - pyrrolo[qaﬁ glgiui nol i ne- 6, 8-di o

ne,
4, 9- di hydr oxy- 2- net hyl - g &q&ﬂholine-l,B-
=)|<_s-indacene-5,7

di one, 15

6- cycl ohexyl - 4, 8-di hyd
- di one,

7-cycl ohexyl -5, 9-di hydr oxy- pyrrq#P[B 4-g] qui nol i ne-6, 8
- di one,

i n%ﬂ]‘il ﬁ‘?%'é& Xa(?%ngaqtesngtpéeoé%?ﬂ dr oxl%cgr}/nrcrr%lx re’s prglh%gs esters and

metabolites thereof, wherein
X is



20 The present invention also concerns novel conpounds
having the formula (1), OHO,R2 A1l RL and their
woOkoiogiss? salts, stereoisomeric forns, racem BCT/EP2004/050621

m xtures, prodrugs, esters and netabolites thereof,
wherein X is WO 2004/ 096807 PCT/ EP2004/ 050621 -8- R3
/ICN ~CCOCS )CENR3\CQ 3/NR3 RARA/ RBRRA CH
-CH\ , 0 or A also nentioned g "A-ring", together
with the two carbons of the phenyl ring to which it

is attacRad forns a monocyclic Het2; 5 |s hydrogg{
halg)ge, nitrQ e\sultam\sultlm \_
o RRa S(,:@)-y &S NI%IQD—N:(‘RQ% R5 R4 N

optlonally’polysubgtltut Cl al kyl, optionally ’
polysubstltu C2- 6al %ﬁl or optionally

pol ysubstituted\C2 6al kfgnyl eby the optional

subdtjtusnts on EHBal . 2% b@enyl and C2-6al kynyl

are ch ndependent |y elect \§50n1halogen nitro,
cyano,,Cg chcloalkyl arylor Het2, 10 C(an)-R5,

S( thléo %eantjiﬁjled SoAh og??(geﬁ?er'ﬁﬂh Mi@'t@ﬂve&rbor%szof the phenyl ring to
(= O)‘X’&Sg edeérms éﬁngn%ﬁg%het( =NR8) - R5,

5 C2Ré aékydrogen halogensitriot oyao, Gilt:Ha) sujtim, Gpydyatuwlkyl, C(=0)-R’,
pol Yy IHel E[N—FB 5
pol ysubsilltidld)‘g @{%@Ié V\ﬁ%?{te Qﬁ*é&ys Sstlttutfﬂcﬁéalkyl
on Coptigrgliymolyahstituted Ma,l%cm;ﬂl 0% 0B pmqllyepﬁlgsmtltuted Cs.¢alkynyl;
C2I GQ{Hem%I the o n&ﬁal Gﬁbﬁﬁh%ﬁ%@bh GBIk dag&ﬂppml § kalkynyl are each
sel eC ni CyCl.O
oyt nend iy Bl g asicen Y e il i, vt et
10 R3 |§(ﬁ9¢iﬂﬁgéﬁ=0hdiog)éh am'lNﬂbR ryano, C3- 7cyc| oal kyl ,

ar P ;s e eﬁ: %d@l R@ {¥oal N%%@He@ m:pn@kim%-w $(=0),-R®,
pol ysubst | s ﬁl on(g]é, 83 bst

D S S SR Sk 5] el €SS oeonay

C2- 6 ablygiilydtitutet ﬂggbkehﬁbomﬂfﬂoﬂahy pS].}lsebstitutedt@z «alkydQl; whereby the

Cl 6 ﬂ%él %Zog § ﬁgﬁ ecﬁptf@ilah( XIE‘t}'sltltheﬁ?s &?@ alkenyl and
|ndepe entl y Se '8 ﬁg
15 3- 76y ctlbunydyare eaq-lwndem‘(nd@)lﬂyzselemd frqm aamsmntrmcyasw
hydr Qg%ycldsaakﬂgmfya Hét [ Bet” CYEHD)-REB(ZCY FROORY] ard NR*R?;
C' 92 KYdroger, MRS S LS o b, 4.8 erloalil%llln 1 °CE0)°RE, Stto),-RS, OR’,
" NR®R?, optionally polysubstituted Cl_6alkyl, optionally polysubstituted C, salkenyl
or optionally polysubstituted C,¢alkynyl; whereby the optional substituents on
20 Ci¢alkyl, C;alkenyl and C,.¢alkynyl are each independently selected from halogen,
nitro, cyano, Cs.scycloalkyl, aryl, C(=0)-R®, OR’, and NR*R?;
R? is hydrogen, halogen, nitro, cyano, Cs.scycloalkyl or C;salkyl;
y represents an integer being zero, one or two;
R’ is hydrogen, Cascycloalkyl, aryl, Het', Het®, C(=0)-R'%, OR'?, NR*R"®, optionally
25 polysubstituted C;¢alkyl, optionally polysubstituted C,_¢alkenyl or optionally
polysubstituted C,.¢alkynyl; whereby the optional substituents on C;_ealkyl,
C,¢alkenyl and C, ¢alkynyl are each independently selected from halogen, nitro,
cyano, Ca.scycloalkyl, aryl, Het', Het?, C(=0)-R'®, S(=0),-R"!, OR", and NR*R"?;
R® is hydrogen, aryl, Csscycloalkyl, Het', Het?, OR'?, NR*R", optionally
30 polysubstituted C,.salkyl, optionally polysubstituted C,salkenyl or optionally
polysubstituted C,¢alkynyl; whereby the optional substituents on C;alkyl,
C,salkenyl and C,salkynyl are each independently selected from halogen, nitro,
cyano, Cs.scycloalkyl, aryl, Het!, Het?, C(=0)-R'°, $(=0),-R"', OR'?, and NR*R"?;



R5 i s hydrogen, C3-7cycloal kyl, aryl, Het', Het2,
C(=0 -R70, OR12, NR8R13, optionally 25

w@edoysedsst i t ut ed C, - 6al kyl, optionally pol ysubeti/EP10e4050621
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C2_6al kenyl or optionally polysubstituted

C2. 6al kynyl ; whereby the optional substituents on
Cl - 6al kyl, (C2-6al kenyl and C2_6al kynyl are each

i ndependently sel ected from hal ogen, nitro, cyano,
C3 7cyc| oal kyI aryl Het', Het2, C(=0-R10, S(=0vy

03 7Cy c)%ga%ﬁ ;iaycl%@n&f mtdfﬂs@nc@s)tkw S(—O)y—R or optionally

30 pBf 9’§‘ER§§WF@ Féda]@'l @BPRW“Y y Flgﬁgrqtyi C26a1 % or optlonally
pol yp(bl?&ibshuited Oalkghyde whlerably the bptiord]Isybstituents on Cyealkyl,

ol

gubg aﬂ%«%}r@gtagg ccza%glr@% aﬁé\j}? ﬁgﬁ’de'hE sgl%'é{ea??ém hla;logen m‘;ro13

o e -excipatabiaey e ST iy O B A a)-ROISOR ™, and NR'R

hak® 2 I

I_Eitlthj%[ycg)ggé{yf 1, H¥€?g§t %%ﬂ%&;}l @%J&a{ékénayla@ﬂ;alkm‘l Csscycloalkyl or

2004PR58 ]EP2004/ 050621 -9 R7 is hydrogen,

arm’ is IGRIrdgerc hod) Ry jcycldalky], Het ZHe( EGORRY, S(=0),-R!, C(=NR%)-R’,
=Q

opt. é%nﬁ;}lyﬁ@i%&é@@?% e ey BByl cukenyt o

pol yepiinally nadysubstimied neatkynhew hergby tae @mtqnahwbsh ents on

su bSCI1 ganaylt €, @alkedy1 Al salkyhy] Heldsen hlde@eﬁhenﬂy selected from halogen,

C2-6 h d t 1 12
hal o%‘laavy ﬁm oy efoalli eeEF'a‘%a? f'% RO, SEB R OR and
Het 2NREREQ) - R10, §( O)y R' and NRSR13: R8 is
hyﬂ'“ﬁ%@dr@gex' C: A8kcloallsd 1@&&6611[41&'0 ﬁ%ﬂd{&wlo}zg C(=0)-NR°R?,
C2- 6l | oal X yhals
FR e e OV

I ONR[QEIS(—(B(,—T@) gptlfbnallﬁj(pmllﬁ&bstﬁﬁted (lbpgaillqﬂad)pt}onally polysubstltuted
gg Bég aﬁké %gghaﬁﬁ} ﬁé’lgflrb%wtdt?&]@ BMF?Q%W@@Q&%&HH& §Ftional
C2- 6wh§$aﬁgﬂnts %@neﬁﬂ k ﬁe%@b?%dr@&ld CGosg vyl atgteaclh gndependently
Cl. 6adikstbd ot BalbkemMitra e ahs; @ﬂdyymlkyarﬁypml Het?, C(=0)-R?,

d of 858 8
cyanb QISR Y COSPEIE R S 'P’ﬂif%@?f R0, OR G S50iR R, OR,
S(= OPY‘CWQ)SBté BélQ ﬁ(ﬁ@l)y N Rhl;‘?% -%(;2;1 %gmiﬂ&]; S(=0)-R’;
‘ﬂ%@ﬁl oal , aryl, Tret% H. y Fg RS2 (—O)y-R8
C( =0 F%\IRRé:(C@i% RR Ci@ra)s(l’howﬁ%aﬂmﬁlmﬁamgﬂ 1salkyl,
pol y spiisial lyyicdgisubititad k. gallesptyll onaptigngiyl pyd yhdbistitutiéd@, salkynyl;

el B 8 boBld QAR LY T 28R, SN PR Sy ny) are cach

ProKal
C2- 6Hl pmdenémel@gteéa&wrhylog&nemér@e Ay @pe%émlkyl aryl, Het', Het’,

sel leet=9© ) IRE o H@)- méng(msmswysqm)y@ 830}, %@kk;%rO)y NR8R8
ary L
! cgBLfe G e SR o AT Beo s
O B{ ©)hYdR&enJ\B8R8/cld\dR&1,G(ramH@g Hethdo(NRS- R, €10F9)FBR®, C(=0)-NR°R°,
r fpda
o C(% 199%@: 33%; R %ﬁ aﬂ%‘p S atutdd By salkyl,
NRS- getma}Lmlyw iyt ?ys%ly% GbgPﬁl?%ﬁlb’oP@IS‘@’&PWd C>-calkynyl;
Oplt i %@Hby thO bpﬁm tsiibdtit@cht§dn ‘fiﬁkkkk@]”@%ll@lﬂyl @mau ibalkynyl are each
polys ereb e
C b BRee g vt ralTrat) laesn onif0C o Sl sl o Het, et
are Q&E(B) -R®, C(=0)-OR®, C(=0)-NR*R® S(—O)y -R%, S(=0),-OR®, S(—O)_y -NR®R®,
OR?, O-C(=0)-R?, O-5(=0),-R%, NR®R®, NR®-C(=0)-R?, and NR®-$(=0),-R%;
R'? is hydrogen, Cs.scycloalkyl, aryl, Het', Het?, C(=0)-R%, C(=0)-OR®, C(=0)-NR°R?,
S(=0),-R%, §(=0),-OR?, 5(=0),-NR®R?, optionally polysubstituted C; salkyl,
optionally polysubstituted C, salkenyl or optionally polysubstituted C,¢alkynyl;



i ndependent|ly sel ected from hal ogen, nitro, cyano,
C3- 7cycl oal kyl, aryl, net', Het2, C(am-R8,

W@ELee@IBRB, C(=0) - NR8R8, S(=0 y-R8, S(=0) y- ORBPCT/EP2004/050621
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S(=O y-NR8R8, ORB, O C(am-R8, O S(=0, R3, NR3RS,
NR8-C(=0)-R8, and NR -S(=0O y-R8; R12 is hydrogen,

C3. 7cycl oal kyl, aryl, net', Het2, C(=0-R8, C(=0) -0ORS,
C(=0 -NRB8R8, 30 S(=OY R8, S(=O¢. ORB, S(A)Y NR8R8,
optionally pol ysubstituted Cl _6al kyl, optionally

pol 'y t lkenyl Ikynyl h
Dol yérggl-;ez) tﬂl’ﬁ glgné%l CabtRidts 8 \/\Cﬁgélle(gp a,l 6¥ enyl and CHa kynyl are eac

subsindepgngentl Bﬁe]@teggqu IhaJOSS“’G’HFRe?Xﬂma 87 ‘%E]?XJ vk Het', Het’,

are egead)- msme@)a?aﬁ; CERpNECRESEHO)FRIaBEAR))-ORY, tS(e0),- NR8R3

& PR RO e PRk N'%’e&%%ﬁéamdﬁﬁ SEO0), RS

S(R whmen,aﬂlegms Cl@ans(y )Cz:ealkegwls @ kmzl Qurerdpalkyl;
ChsOhrdtp ﬂrese?ﬁs a%&dc?cliiky E‘ychc aromatic or a

(= @Xrﬁgﬁhga%r@?(%doyo%%cgtr;g)@gc eNy%g in any buch

opt i carbbdycleooithiputhe tnéaniegofCirybadak\Hayve up pb |14rwifbop atoms and may be

| ;
A S SIS g AR hpgrienty o om
PCT/ dogem nifsp 8%, cyany, wae%@é?alkﬂe%m HstiaC(=0)-R%, S(=0)y-R™, OR ™,
substltlthNRé‘hOCZ:(%ﬁRR& INR ‘€2 GalKsasdiyl -kl *-Het ',

K 1 d ?, .
haI O y rq%](;?lggnede 32]‘:(&]6{ 4 % g{/}té(? 4yyl8ﬂ§ysu§'s Tugec{_éf 6a1ky1 optionally
Het ZPOIWIENW% Czﬁﬁlkﬁ)yloa&wr@@ycgolmbmgut@( EQajlymy] and optionally

%tmﬁéf Rereb M stiRsonts on C1 salkyl, C, salkenyl
3 S( o NR Cléi% RS
ahdRgepe %%F‘FJW

5 Rlﬂn Qg @‘?nbgiﬁ g |n1tro cyano, phenyl,
2. 6@(4@)}}2[‘4 (m”]Hyﬂ Hatzkgzt-‘O)}H,et' a¥—@)giatand Np‘éRf“ and whereby
Of at g %QBnﬁleﬁrbgﬁﬁngé q@) yﬂﬁ%@?ﬁﬁg elagh %degghdf%\ﬁgj éefected from halogen,

pol y YR Qa«aﬂadymlxaalaﬁesaém On 5Tk, 2o O celisanadiy-NR R

W't Hei'nistahigoip 69135&@ 08k gRbvP eﬁf%\éﬁsaﬁﬁa{eﬂ ol:‘iaaﬁ@e[l@Qﬂmsaturated
atons an
o oSyl aivetif RS hsﬁﬂ%ocsvs? it o 14 % Bmbers, which

hal ogantaingione or mmre heteyeatomGng/meuibes sejdcted-rom niHogen, oxygen and

C( ar@ulﬁﬁ‘ an| Wgc)h xﬁ%ﬁ})e '6na11 Wed on a carbon atom or where possible
O Clam - 6al nedl

NRl 4a e&tr%p@équdyly} omgirmq su sga.{qngsn]gpp nden‘lly selected from halogen,
poI yﬁmhsbxb Jdyado QT fgkloalkyl c(p¢=r(m)am“‘| g(—(pgm’é‘uﬁml JINRER'™

k
and op f?/ngﬁ?ﬁgg{bﬁlﬁﬁs@ﬂ’gﬁ%ﬁhﬁt% %fh%%l %ﬁ%ﬁ%ley polysubstituted
opt | @maﬁlk@%ssw‘fm’eﬂy pobysubgtitgted Gauquyg andc gnmnailg pokypubstituted
ﬁgl g on hé@s}’ wﬁti&ﬁeﬂ%ﬁﬁ%ks\’oﬁ@ %ﬁﬂd%ﬁlﬁnﬂ and C,.alkynyl
Het Zgr ciégfzn&é/n@'_%}&*%{%omﬁ%g 21%)4 cygx}ﬂj R’Rﬁy eg§_o) R14

t he OB cmleEttR%"t iand evitesetnynthe loptiphalsubsiitaehts on phenyl are each

E'Idgﬁﬁﬁggﬁmé"“@ﬁﬂ FlEfit h%ﬂg@ﬁ&g%ﬁ% YA opilyhaloC: alkyl,
Cl_68r af?é]@YyPn aptkanediy tNR R'a group or part of a

ngEﬁ a%%pg’rﬁﬁﬁ 6f pard of algd@s %ﬂ)r@enﬁlaint arﬁiﬂaﬁc Utﬁtﬁﬁicyélﬁ?d @icyclic or
clic,hete

I
navi RESSE Bt Efe iR i 14 FkR g, Sd gy one or more
nmor ehétetcatan rimg memberseriveted fsahadtregen, oaygen andgydfur, and which may

OXYy gR&! oﬁﬁ&&l@% SHitutedh MpiBBn Todm BE wiREd PORIEIY a nitrogen atom with
substit a carbon atom or where poss| bl e
one or more substituents independently selected from halogen, nitro, oxo, cyano,

Cs seycloalkyl, C(=0)-R', $(=0),-R", OR", NR“R'4, NR'*-0-C(=0)-R"%,
optionally polysubstituted C;_¢alkyl, optionally polysubstituted Cz¢alkenyl,



a nitrogen atomw th one or nore substituents
i ndependently sel ected from hal ogen, nitro, oxo,

w@y@nn968C3_7cycl oal kyl, C(=0) -Rl14, S(=0 -R 4, BERURP2004/050621
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NR 4R14, 25 NR14-O C(amnm)-R14, optionally

pol ysubstituted Cl-6al kyl, optionally pol ysubstituted
C2- 6al kenyl, optionally polysubstltuted C2_6al kynyl
and optionally pol ysubstituted -phenyl; whereby the
opti onal substituents on Cl.6al kyl, C2-6al kenyl and

C2- Bghtiiatly poyRibSiaked O &ﬂl@ﬁ@? Qﬁ(ﬁ ﬁ&ka@@tﬁﬂcﬁgb@ﬁiuted phenyl;

hal o r no, en
NRL4F arebaﬁﬁe ol lrsﬁ@u%ﬁ O Gkl CorcRHERY i Cralioyny! are each
phenjidepéreiendy tseﬁetedrfftape;augeh nitreetwmive phérydC(=0)-R'*, OR', and

hal o 2| C I

- 6al Eﬁ#“R a%%‘{‘%{f%elgg kanéé%qal R@%&l@f % %ﬁé@f are ethCfndependently
or patiected Semyhalagen, byt Cs celkyk polvibeloC ralkbyR it galkyl, and

bi cygllkgkﬁ{edl}tlrmmlf -.c heterocycl e havi ng 5to 14 ring

BB Ee sl AT T SR e I A R -
whi3G4+-gilqindlinds6,8edivhe isaddcjudedbst i t ut ed on a carbon
atom or where possible a nitrogen atom w t h one or

ni {n one’ g]’g{"bélﬁ‘l rﬁ{ sthé: p%@@qgs{ﬁt q\ﬁk&ﬁl gré% %8 r%gg th therapy, in

S( p@;lyu]ag_ ﬂor thpz‘manu a mﬂhqar@e@(fgﬁpemng or combatmg infection or
Opiisenaldsyodpaby %H@x%trbb‘irﬁéjlr@ctﬁﬂ k)4 maihdl Oelihgy the formula (1),
pol ysubsti tuted C2.6al kenyl, WO 2004/ 096807
PCT/ EP2004/ 050621 -11 opti onal substit ut ed
C2- 6al kynyl and optiona ut eqRphenyl ;
wher eby the optional sybst]j oh CTNBal ky! |
C2_6al kenyl and C2. 6al | h ipdependently
sel ected from hal ogen, : phenyl ,
C(=0 -R14, OR14, and NR14R14; nd wher eby t he
optional substituents on phenyl Rite each independently
5 sel ected from hal ogen, hydrox Cl_6al kyl ,
potryhtherdi- M%y#ﬂalts{}t@)‘eomwﬂc ozng. ra@:rmwaamamdpryﬂmgs esters and

'\Reta%iafes théreBf, WaRr&iInOVi so that conpound

5(3 5-di chl or o- ‘phenyl ) - 5, 9- di hydr oxy- pyrr ol o-

3%489] quinol i ne- 6, 8-di one is excluded. 10 In one

errbogl peht’, the present invention concern\ conpou N
for use in the{za_.gb M :ggtl\% g{ theCren@dacture N—R3
of medR¢anment for tréati ng/o’ ‘conb g/el nf ecti orR4)r /
di sease assolleat ed with trovirus infection in a ’
manmal , havi ng heforrpd (), HO,R2 Al NX RL

t heiy N oxi @“HA? s, eoosorrerl c forms,
ragér@jc ixture u\s eg\fgl’\s and 15 metabolites
thex’eof /vvhere X IS

!

A, also mentloned as “A-ring”, together with the two carbons of the phenyl ring to

which it is attached forms a monocyclic aryl or a monocyclic Het?;

R' is hydrogen, halogen, nitro, cyano, sultam, sultim, Cs scycloalkyl, C(=0)-R’,
S(=0),-R®, OR’, NR®*R®, C(=NR®)-R’, optionally polysubstituted C.calkyl,
optionally polysubstituted C, salkenyl or optionally polysubstituted C,¢alkynyl;
whereby the optional substituents on C.¢alkyl, C>_¢alkenyl and C, salkynyl are each
independently selected from halogen, nitro, cyano, Csscycloalkyl, aryl, Het', Het?,
C(=0)-R?, $(=0),-R%, OR’, and NR*R’;

R? is hydrogen, Cs.scycloalkyl, aryl, Het', Het?, C(=0)-R>, S(=O)y-R6, OR’, NR®R’,
C(=NR?®)-R’, or optionally polysubstituted C,salkyl, optionally polysubstituted



R3 /C~-\C0CS)CENR3\3 NR3 RA R4/ RBRRA CH
-CH/S~~0 or A also nentioned as "A-ring", together

wowdoh/ovdse7 t wo car bons of the phenyl ring to 2BCTAPIN4/050621
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it is attached fornms a nonocyclic aryl or a nonocyclic
Het2; R is hydrogen, halogen, nitro, cyano, sultam
sultim C3_7cycloalkyl, C(=0-R5, S(=0, R6, OR,
NR8R9, C(=NR8)-R5, optionally palfysubstituted

Cl-6al kyl, optionally pol ysubstituted C2_6al kenyl or

opti @Qgélké!n QYr) HQﬁ&lN 61?19116§?1tut641 bﬁgélﬁcyn V‘%@Féﬁ‘y th&8ptional
T phon B

t t K
SRS HETEATHOR T [T
haI ogélacted r&dmhabganmmascymymgaiylcwauqa,rgm Hdet, Het?, C(=0)-R’,
Het 2o 55@ a?@*)% OR , and NRSR9; R2|s
hydro i C oa 7 aryl, Het', Het2, - RS, 6 ;
S(RO)js hmog@ml qganmtro oYamREp B loatkylopmyl, dﬁ(&t@)yR S(=0),-R%, OR’,
\e\g %WOOMRSIQ iocgﬂllzl) / kzlg%’tktuaeﬁﬂ'% %@ﬂ@l' tﬂﬁlaMﬁ Béﬁshbéﬂtﬁféd C».¢alkenyl
opt | BRAPHSPABI RGeSt iR @gkreaﬂwﬁwgzm Rl pibstituents on
0 pt i Ghadlkyk dhsalkendningd Onaliynyhhteydach Giepahdentlyl setawted from halogen,
- 63} begt
el oLt Bhnd ﬁ?@ﬁ%“%%ﬂ??@?%%ﬁy?ﬁ ‘yﬁq“&
HeR; ls h:(@pgﬂs hal%ﬂ@}ﬁ%cy@w s aoxeloatierie
hys;lg}gegbméwaﬁ B@6dbr bRirgl £ro,COMRNE twe3 _ 7cycl oal kyl aryl
Il O .
A R Rt Sy eeale, ey el p@-@?%&%. { NReR" optionally
CZ GQDMnlyStltut@d Gpalkyhaiptipnaldy pelysshstitutcd €2 calkenyl or optionally
g M{Mtltuéé’&%ngmth v&l{é"réw 'ﬁla @HQ?&I' Jub§ithEnt®dn C.ealkyl,

ar e each

mdeﬁ%ﬁ%‘éﬁ‘?ﬁz éerse{kéfan?fsrﬁaﬁ% ﬁn entlyiselpeted fprg, halogen, nitro,

C3 ;eymicgﬂ_o,&yijlozﬂky] aryQ( HEY'; BBt c&‘o) rYY sNR?;;gtlz”mmi and NR®R'3;
17

o Radf fSioRen, 108 Reycalfhs HEVERGY, BRTNR LS, flontlly

e
tvvo pr'substﬁyf@fl esﬁlkyt@p?l@yellbapﬁ'yubstwty Cajeplikenyligsioptionally
ofyé@bstiditéd .C.NEKRAS); vehidrétingleloptioRsll subsdiathts Id)hetd] ealkyl,

ffét ??ﬁa%%n & 'fli’%b%ﬂ?ﬁ?% ae%tr&éﬁptﬁg?rﬁ i vﬁegf Gfopliglosen, nit
opt i oyato, Eibsydloalyl, sndnHer, Be’kG(=O1B T8¢z0keR}, ORI and NR*R';
%Rggéei@/d}x ?ri?gi?ylegi/ l}lcr?) Wj@ﬂnﬂﬁf‘}, t%ltzi @I(géjal?do fo(Q@? -R'', or optionally
Het ZPOE'@ titgied 159 ona ol lysy| Qvggalkep%l qrsopnonally
hydr pghysubstitied CQ%alkyyiyl Qﬂiekg?dy thleleip‘tmn:lr]ﬁ]Bsht%Hiﬁ on Cealkyl,
’SIFF)Q?I s ﬁg?l?%gﬁ ‘%{ﬁa éu%sﬁ%lg{s&% éﬁfl;x{cfegegd ntlg%%lé&%/éd froﬂ halogen n11f:sro13
cyano,(Cs_7cyc oalky] aryl Het', Het”, C(=0)- R , S(= )y-R OR , and NR'R

R is hydrogen, aryl, Het' . Het? , Ci.salkyl, Ca6alkenyl, C,.¢alkynyl, Cs.scycloalkyl or
polyhaloC; salkyl;

R’ is hydrogen, aryl, Cs_cycloalkyl, Het!, Het?, C(=0)-R'°, S(=0),-R'’, C(=NR®-R’,
optionally polysubstituted C,salkyl, optionally polysubstituted C,salkenyl or
optionally polysubstituted C, ¢salkynyl; whereby the optional substituents on
Ci.salkyl, C, ¢alkenyl and C ¢alkynyl are each independently selected from halogen,
nitro, cyano,Cs.scycloalkyl, aryl, Het!, Het’, C(=0)-R'’, §(=0),-R"', OR'* and
NRER'3;

R' is hydrogen, Csscycloalkyl, aryl, Het', Het?, C(=0)-R8, C(=0)-OR?, C(=0)-NR®R®,
OR®, O-C(=0)-R?, 0-S(=0),-R?, S(=0),-R?, NR*R®, NR®-C(=0)-R?,
NRS-S(=O)y-R8, optionally polysubstituted C;salkyl, optionally polysubstituted
Ca,salkenyl or optionally polysubstituted C; salkynyl; whereby the optional



pol ysubstituted C2_6al kynyl ; whereby the opti onal
substituents on Cl,al kyl, 20 C2_6al kenyl and

w@2008addsynyl are each i ndependently sel ected fPOIEP2004/050621

hal ogen, nitro, cyano, C3_7cycloal kyl, aryl, Het',
Het2, C(=0-R10, S(=Oy R', OR 2, and NR8R13; R7 is
hydr ogen, aryl, C3_7cycloal kyl, Het', Het2, C(=0) -RL0,
S(=Oy-R', or optionally polysuhgtituted C _6al kyl,
optionally pol ysubstituted C2-6al kenyl or optionally

pol y substithéntt 8€ €3afdh K. iken%ﬁ{@@%’f(aﬁlbﬁy@ Bid onal 1ndependent1y

et me cort,

hal od&EO)ORF, a:(_@)mnékmﬁéoypké,am@my-mt“y B(=GiRLNR®R?, OR8

;Sglrz&g:r; gr I’éég%)r%%ﬂgal %agallﬁgss =~0),-R

5¢2 Rs‘apwd,rpgem; 7eydpdllyk aryloHet' pHet/ HQRS-CE®y @2@( O),-RS

I s hyiRGgeRR*aCiH0)-RE NRS- Eg)ﬁ SO) kRt opﬁshauy fslﬂygubsntuted Cisalkyl,

) %%S%{q#'mf’@a) @Sﬂé%&&w o¥ighaPonelsy pebaleued e alkynyl

C2 6 avharelyy theroptiopal subati tugnis @inyG udadityilt Of- gxllkenyl and C,alkynyl are each

Rel G%M ?d%%ﬁ e%%/ B dﬁg&gﬁftﬁé %?*fiﬁ AR S1o8fkyl, aryl, Het', Het’,

0i nde Q)&Re@(ﬁﬂﬂrﬁﬂaﬁ@é&p tSr(UO)y -OR’, 8(=0),-NR°R’,
Cyan®1€‘8ﬂ SO P-S(=D)IR?, mISSRS NIR?-’C(—G(H@ affd QR ®-5(=0),-R¥;
R %3§F>9‘i1°a %‘ £ F?"&f{' SER EEY) RS, Ce0)NRR,

X O)S(ma)RB S(ﬁ@y QRC(SW)yFER W@@’llmly@@m@f‘i“e@&@akyl
NR8R tlwﬁ‘)@ﬂ &t uﬁ%ﬁtute&"@ﬁ akefdor BioRRY B &ngllltYStltuted Cs.salkynyl;

15 cgl ésulu&;t o rop&gfl*g £ k%ﬁl’;ﬂeﬁ@t ' o@ﬁé&ﬁ%ﬁeﬁ@%éﬁ%yﬁkwﬂ are each

V\her ebo}e;tehéemm sederatd M@@Q GRAY, cEﬁ‘ffd ERZﬁQélbﬁE@ﬁzﬁyl Het!, Het’,

%FJ(E@ 18\ BRE d

Rllimgrze %3 E(ge $er;;t’l éct %’i OR8 SC0)y- NRSRS
haI oé?slﬁ iCt(*rQ) Fey@n%( Qis 9@1&4 C(aQ)fR P@dNR -8(=0),-R

Hetrie} isKydedgdRt Cs -6 ApdlkPHR8ry 1Q(IetO) HMRSBE0SRE@W =POR?, C(=0)- NR8R8

20 SOl NGO O, Wi Sefbily By iodiatl oo

hy dr @@ennalbepﬂlwtdbmtw Ca- salkynyl aseptionally poly@mBtituted Cs.salkynyl;
O C( WhdRsby e Jprichyl s%%shtu%%% I@ryl and C,_alkynyl are each

NBfoy( @M
-S R8 t AN ok
optl aﬁ%ﬂlﬁ éd w@e&é i tare%%aqeﬁg%art%é kygnqircsdﬁwleﬂ@wrwyl Het', Het’,
pol y<i(s€X)+R GééO()?Z)lBBQI(I(y@lNRSR\b areby-Rh e;(e@o;-@mé; S(=0),-NR°R®,

25 ngsg%%@b;ﬁ@zﬁdgﬁ * §gf éct eg‘lg’from apggeﬁ and_o)y RY;

35

éﬁnols lc@fcr&%p ey sadkxh C: sadkenyl et @lkyrylL o mepcialkyl;
C( 2 1~a@B aﬂNB%B eSentéVa t§6 1138 poBifcyEdiy aromatic or a
NRBRS Nk e T "
NR8- Stﬁ °§E LT PRyt %fz‘falﬂgoq&gy Jehsrein any suc

C3 7cyxbloo}a¢lk Wlthla thd mehieing of kgt InayJjav@)up 1814 carbon atoms and may be

‘O)op%ﬁal el dRP aﬁ?l:h on§(or(P)1 e%ﬁbstﬁ“lg{?%:i a% deintly selected from

S(h) NR8RS, optlon ol ysu stitute 14 14
opt i éﬁlﬂgleg IBB’PyQ’&bé’B’PPQ»t wreyoloalyldigs|, Hyt &pifmr%ﬁ S=0)y-R™, OR
pol yNH4RIY MRIA- G2 (6ah) K/ AYNR *-C,.salkanediyl-NR *-Het’,
NR'*-C, salkanediyl-NR'*-Het?, optionally polysubstituted C; salkyl, optionally
polysubstituted C, salkenyl, optionally polysubstituted C, ¢alkynyl and optionally
polysubstituted phenyl; whereby the optional substituents on C; salkyl, C; ¢alkenyl
and C,salkynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R'*, OR™, Het', Het?, C(=0)-Het', C(=0)-Het’, and NR"“R'*; and whereby



15 whereby the optional substituents on Cl_6al kyl,
C2- 6al kenyl and C2-6al kynyl are each independently

waedoeovasd? f r om hal ogen, nitro, cyano, C3_7cycl pei/kEpi0p4/050621
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aryl, Het', Het2, C(=0-R8, C(=0-0R8, C(=0O) - NR8RS,
S(=0y-R8, S(=0 y-ORB, S(=Oy-NR8R8, ORB, O C(am-R8,
O S(=0 Y R8, NR8R8, NR8-C(=0)-R8, and NR -S(=0y-RS;
R13 is hydrogen, C3 7cyc| oal kyl -1aryl, Het', Het2,

C( O) R8, C(=0)-0OR8, C(=0-NR8R8, 20 S(=Ovy RS,
?ﬁ%nal%b@%eﬁ@ gpheﬁw 4rRabh }ildéﬁéﬂ&'ﬂlﬂ tsbfe'&e%dfrom halogen,
Cl 6a| opt.I onal |

opTi BHEPKY) GroRlkrbRaly? qJ?Qué%zyble &M\gﬂ%%ﬁgmaﬁ% -NRR™;
0 prld a8 la g&d\liﬁ bi pateof & gesupFepfiabityla, safifatéd ok pastialignthsaturated
61%'0%3 })/nﬁlltca&%y&§§ Qr tricefgﬁgﬁ&gfo%gf:% }}Sa% n%r‘% fodlé_él?@members which

hal ogen, cyano
Het 2¢ont@ifia ppe mmoq he))ermn rg(gﬂ@ynmm%lecg(d:ﬁ)ym@gogen oxygen and

S( =QuiffRhd whicB)nta ‘é\'ﬁ@ Bﬁtlo@a'ilyqaﬁsnl@teqm cB%oth&ﬁ'o@)leere possible
R8, NR8R’8 NRE- [ and "NR

hy dr DEEFPECP RLEY Withong gt Jpfe S‘@“M?‘ﬁe‘}ié?l’eﬂéﬁn&ﬁ% g from halogen,
C3_ 7niyrol, ord keghano a@chyamaﬂcygr(a(u:p))eR“‘p St0RfR 4, GROY) rNR“‘R“

L:Ptr ﬁg bscg?dgf ﬁt %ﬁ%ﬁ%}é@%%@d&ﬁ? Cax,eﬁF?fé oBt18ﬁall?’y polysubstituted
car b@@@ﬂégﬁg’l vﬁé}O@ﬁHY aﬁiysg %tﬁuteééﬁzb@Bv@Vﬁarm eptignajlypolysubstituted

rrean%m fwl@ér)ﬂl) ﬂﬁyo ﬂiﬁﬁl sibstithehts GRCPYINAL ggrgammyl A8y C, galkynyl

cubsPIEh Cepr j&i‘ﬁ elrer apdieosi™ P, Pl gAY COIR™,

ni t r OR §rand NB/ARY'; a@8 wiheyehyotak loption#esubstithentg on phenyl are each

C( ar‘qnd nd%ﬁﬁgléﬂealﬂ ﬁ%ﬁlo&eﬁ%ﬁ Fsillkyl pol)_'lhaloCmalkyl

6
NR' 4 146‘%1‘? aﬁéﬁ?yfanﬁmﬁg Roptional I'y
poHyS We atdroud edpit obalgkytp re@ﬂ)&tﬂeﬁfsainl arompoit yisatlosyclia)béeyclic or

C2_6

o B e SRR 89 Y MBR e, SRR g or o

opt | bﬁatoamgmgm@nb@rmn eexedémrnymtrom exysearand s%la and which may
C2- 68¢ kpiinlaligrsebsmeted e panes Aidnt o }HRES FéksTbl@Eitrogen atom with

hal ognq_grt A te&{b&%&fﬁgf&ln a&m@ﬁ%%eggﬁ gom%ﬁgin néﬁa 0X0, Cyano,

Mer@bwmamwmm% SCFOEPRIDORIEOSR R, NR *HR-C(=0)-R %,
opt . QE?WAnaﬂ?gﬁ*]shB%?em many& t«mu ?duﬁ&ﬁﬁ?é@ldéma Rényl,

sel ec alogen y rox y
pol yPRitgElly golyspbstitay tatedC BN a% aptlon y polysubstituted phenyl;
Cl- 6ehkrebedhe/ bpthdribd Eﬂlﬁutuérhi on ﬂS 6@1kgr Q]égakkbnjalafﬂd ©f ¢atkynyl are each

9 U BARERAD e SRR e &Bga(; LGLR% OR™, and

m)nobﬁ/zrq C or &y e e OneY V|ng
to IRg; #nshivbersby dhe epticnat swhstityrntoprzp nyilr@r%each mdependently

het e§é?éEtéHﬁ‘r6hﬂl§hlB§‘éﬂ3% dr Ayl beIphAIdC, QaRYI, OXY98Ikyl, and

and Csul%%{?dgagﬁ{mﬁi rrog‘g?l Eg%og%ll gnlz?lhl y sllgjgbgt?l t ut e% i,

on aCeef where possible a nitrogen atom

with one or nore substituents independently sel ected

r biydiahotenembodinicht, th¥ PreseytinOentich Emmhaqiﬂayﬂnaceutical formulations

gg)?:%%%%;i?ﬂh% e% % Ihﬁ% op%@@ pol ysagtslt ??31 leg

14-O0 C(am -R14 10 C2- 6a| kenyl , &Hiofally
pol ysubstituted C2-6al kyny and opti qnal |

R1



are each independently selected from hal ogen, nitro,
cyano, phenyl, C(=0-R14, OR14, and NR14R14; and

wobk@r oot he opti onal substituents on phenyl aPeT/BPzn4/050621
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i ndependent|ly sel ected from hal ogen, hydroxy,
Cl. 6al kyl , pol yhaloC 1 -6al kyl, 15 O Ci-6al kyl, and
Cl- 6al kanedi yl -NR 4R14; Het2 as a group or part of a
group represents an aromati ¢ noogeyclic, bicyclic or
tricyclic heterocycle having 5 to 14 ring nenbers,

Whinalth SiP R B #a8s, Qs QterBBit SmeRE FEMRA kBNt Bﬁxﬁ?é@\/ﬁf&dmgs esters and
sel ected from njtragen, oxygen and sul fur, and

maetapelitsy thexend) PReibst i t ut ed on a carbon at om or
wWes &, R4S, BPeRY yREy RYET, ®E oRT, WP IR 2R EpR 'R freargd, Het', and Het?
substl endent|y sel ected from hal ogen,
tro tag)ﬁ(gﬁ&%débﬁo%@ C3_7cycl oal kyl, C(=0O-R14, S(=0),
R14 OR 4, NR14R14 NR14- O C( an) - R'4 optionally
poTl;ls irbniionalsd cGpc@ak khd quatgmizatigh on9 thgohijrogem atomy efthe present

C%ﬁgddﬁ%ﬁyl A bR 1'11%%&111 ¥,arPQé )iﬁéi@ﬁﬁiédﬁvﬁﬂ afrg a@&hth to those of
an

ptional.ly pol ysgbstit hen
ot ey Skilltethe o6 McloGRE er@ﬁ{‘ﬁ ﬁﬁesaﬂtf‘kyl sulfates,
Caoﬁgbkadﬂyiahaésearﬁiaﬁylalby]lmﬁdesendent ly selected from
hal ogen, nitro, cyano, phenyl, C(=O-R 4, OR14, and

NR, 4 ;.an ere I,he“ t i onal t|t t

orinifechereilhe G oRaa df: PHbLEL e AT MR gl is generio for
hyfleasrychl@b, bedrkg or igslel. yhal oG - 6al kyl , O CI 6al kyl ,

and C, -6al kanediyl-NR14Rla 30 I n yet another

e e R T
having the fornula (1),00d O AIOE6112 X..BlV\D

2004/ 096807 PCT/ EP20 ﬁ/ 55‘6621 HN x15%and @N— oxi des,

salts, stereoi somerl emjc m xture

prodrugs, esters and tabol | te her eof erein X A

Rl R2 R3 11a5 Y~ RS R6 R7, Rg R9, Rio Rl11 R12 R13 Rla

arard thelemayzecptiached tapthe ra@amﬁr pbtheapplgeuleyiafiiesnitrogen atom or a
I NVEBHGH Bl SO concerns the quaternization of the

nitrogen atons of the present conpounds. A basi c

o en can b t d wt
S SSRGS S Br RIS FRCRG B AR o iy sultim are

i nstance, |ower alkyl halides, diaphkyl sul f& es | ong
chai n halides and aryl al/kKyl hal i dgs 10 4§~ sed
herein, the term"haH) ~“gr "ha Y as @up or
part of a group is ge {c for

and they may be attached to the remainder of the molecule via the nitrogen atom or a
carbon atom.

The term “C,.,alkyl” is generic to methyl or ethyl.

The term “C;alkyl” as a group or part of a group defines saturated hydrocarbon
radicals having from 1 to 3 carbon atoms, such as the groups defined for C,.alkyl,

propyl, isopropyl, and the like.

The term “C; 4alkyl” as a group or part of a group defines straight and branched
chained saturated hydrocarbon radicals having from 1 to 4 carbon atoms, such as the
groups defined for C.;alkyl, butyl, 2-methyl-propyl, and the like.



fluoro, chloro, brono or iodo. The term sultam defi nes
a cyclic am nosul fonyl group. Exanples of a sultamare

wd1008/096807 0 11,0 ~ HN-S> HNS, HN'S U 15 and p¢iREPI08Y050621
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be attached to the remai nder of the nolecule via the
nitrogen atomor a carbon atom The termsultim
defines a cyclic am nosul foxyl group. Exanples of a
sultimare IP 11 HNVS HN-S HN §6-20 and they may be
attached to the renai nder of the nol ecul e vi a the

Ni TROQFR &, Q51N> % zltéﬁfuBQﬂ Bép defifs' @hliYranched
| ;H}%E,%%rsl G t o tg&{ya&omtcagfhag“@ 2% o %5}4(.; on atoms, such as, for

saéxmqtle,cbthyldpﬁ@gt thityl, 2-ankéthgl-sropgl; iand the hke.1 to 3
car bon atons, such as the groups defi ned for

2oty RIoR 3o BRGPtRo AP feliheuraithy K pranched
st ¢lamgdnlt sagurdteldrhydodracborctadicatschaying fratmet thg ¢aboaratems. Examples of
&%Lﬁ a!aé‘&ieggf?&?mﬁnédofoftcmm@ P@ﬁtgmxgp obmath tﬁtﬁyl

rou defin 3al kyl yl - propyl
A rdr TRy IpERL. %t%bh? 096807 PCT/ EP2004] 050821 - 16
The term "C24al kyl" as a group or part of a group

deth@mstczasagdsyt” &gl ghupne haet f@@‘oﬁp definésWtAligld and branched

%ﬁ“ eg{ %?lbrla{e%gygﬁ%saé&)a%% rom fromDZ aﬁ %grrl])o%ta?(;%s such as the
- grouhy fefimashr Coankikyl, pentyil, k}eaxys Zm)etlwébutyl' 3; methwipeptyl, and the like.
as a group or part of a group defines straight and

br pRCRSH «cEh ?1l§@da§@g+e[)u§t&gmhy&fa°@ﬁﬁgeﬁ5@sdg@tﬁ and branched

haV| ng rom

qd yatyrptedihydrogaghps radispishay g from 3¢ Rpprbopates, such as

heﬁ‘mbyl DB, ek LynethyBoutsl, Byhplgipehtyl s thbdikiei ke.
10 The term "CZ 6al kyI " as a group or part of a group

Tl ST e T SRR

such as the groups defined for C2ial kyl, pentyl,
heXhé ter@- f@ltshvdabﬂdiyl” as3a gmupyir pearttofla, granp defied hikalent hydrocarbons

Th | neé i Font ¢ "9% anél1 %r anc R ahe %%%%E gefiné ﬁ{rw?{alkmediyl’

stralg ed 15 ¢ ed saturate
hy&?cﬁrﬁpﬁlﬁﬁw atfidedi®aving from 3 to 6 carbon atons,
such as

The term “C,salkanediyl” as a group or part of a group defines bivalent straight and
branched chained hydrocarbons having from 1 to 4 carbon atoms, such as the groups
defined for C;_3alkanediyl, 1,3-butanediyl, 1,4-butanediyl, and the like.

The term “C, ¢alkanediyl” as a group or part of a group defines bivalent straight and
branched chained hydrocarbons having from 1 to 6 carbon atoms, such as the groups
defined for C;4alkanediyl, 1,3-pentanediyl, 1,5-pentanediyl, 1,4-hexanediyl,
1,6-hexanediyl, and the like.

The term “Cy4alkanediyl” as a group or part of a group defines bivalent straight and
branched chained hydrocarbons having from 2 to 4 carbon atoms such as, for example,
1,2-ethanediyl, 1,3-propanediyl, 1,3-butanenediyl, 1,4-butanediyl, and the like.

The term “Cagalkanediyl” as a group or part of a group defines bivalent straight and
branched chained hydrocarbons having from 2 to 6 carbon atoms, such as the groups
defined for C, 4alkanediyl, 1,3-pentanediyl, 1,5-pentanediyl, 1,4-hexanediyl,
1,6-hexanediyl, and the like.



propyl, pentyl, hexyl, 2-nethylbutyl, 3-nethylpentyl,

and the like. The term "Cl. 2al kanediyl" is generic to
woredohaysdi yl , 1, 2-ethanediyl, or 1, 1 -ethanedPgi/EP2080050621
The term"C | -3al kanediyl"” as a group or part of a

group defines bival ent hydrocarbons having from1l to
3 carbon atons, such as the groups defined for C

_2alkanediyl, 1,3-propanediy|,_amd the like. The term
"Cl-4al kanediyl" as a group or part of a group defines

bi b & <¢J. ﬁ'lléﬂi&&l ey order bﬁ'%ﬁﬁm ﬁb QABflnes hydrocarbon radicals

hydr ocar bo ?’VI n from}f car

t hBaYyP8 &Fgr ona nfsoqon@imggm{ mtﬁ)m doub?emgon(f such as for example,
1 Sthbniylapashenyl, aﬁdﬂaé)hrlteanedl yl, and t he like. The term
Cl 6alkanediyl as a group or part of a group def i nes

,and branche
5 bt B P 1 BURBV L0 arohBar DAl CTARH dHMRG RS Bon radicals
Bohdehg rﬁmdn Pdo SEatdrkatnamiophiaining ap bastorediouble bond such as the groups

1, éeﬁ%ﬁﬁ?eﬂlgxhcenﬁ ﬁu!%ﬁyﬁggﬁbﬁéj'l’anhtﬁeﬁ‘ﬂ‘céaned' yl, and

the 't ke. Thé term "C24al " as a group or part
of a gro up defi nes bi val ent stralfght and _branched

chihs Ver-sdsnybnas hetpup@r PagAla grgur defingsoviraaghy agd branched
10 suchaif&d hﬁ@bcﬁ‘b@ﬂ'@h&icals Bhvihg Zrah D&B%aﬂmn atoms contammg at least one

r 3-but a t anedl
{ndORNEBBRTRL oy e BB ARG g1 s e JRASHpn (B0 ke
of a group defines bivalent straight and branched
c hdhe eath Qs adleaniediyd” s grogipfargrartoftpg®up slefioes bitvelest straight and

S uﬁﬂm@ﬁed %&ﬂéﬁ)ﬂﬁﬁocﬁﬁghm%é’ﬁogZ 135 afsil J)mF contammg at least

- pent an -pen ane 4- hexane
159, en%é%breamﬁ suchh s, foreedample; %@Jeﬂm&méelswmpenedlya 1,3-butenediyl,
PCT, JAERRSRAHI OF, 0 B2 pentedediylln &, Stganeneddyl 3mli ka1 Yike. as a
group or part of a group defines hydrocarbon radi cal s

2 9 1Sa atons contalm
o b Serfy e SR B 7 B i b3 hp (8RR BFlopt straight and
anbranhked ¢heinedshyidrecarbons haying foreRA o 6 catban ajpwg goptaining at least
20 pabﬁe Qf)ulﬁe Bohd Buéi?ﬁd m%sgrmf&%éh @5 C??dlk‘é}ie&yl hﬂMlH%Qenedlyl
8’3% % g c%g ia#orrs cont ai ni ng at | east “one
CR5ORTY $€fie groups defined for
C2 3al kenyl, butenyl, pentenyl and the |ike. The term
" CThé &rifﬁ‘l‘@i sallamyd gy @gtbu@rorrpaﬂt ofad graugidefipedkydroesbon radicals

st fmg\hg ;2 %Jf't’)grp éa)%js %Oo t?ﬁn rll? ﬁiealgy ﬁeoﬁ'ﬂ{lg 8813([ ﬁfyh(:%l for example,

havi ng n a &itE €on al niYng
25 onéthmbhm@mah@nckﬂ@ﬂﬂ@s the groups defi ned f or
CZ 5a| kenyl hexenyl and the like. The term

ﬂsasaa grdwbrqrmmré gx%fu @eﬁrleyaradgﬁﬂ dM@%branched

blvalen ranched rocar
hachained Pb‘ﬁﬁoﬁaf 85 SRR BAVIRE dTAE SR ATy Slofe SoRgrinipg at least one
ontripde bbhé sticingk the @rowgs, defined é?maﬁpj aékyn]y],ﬂaﬂjzﬂmdnpﬂtyﬂryl and the like.

30 1, 3-pr openedi yl, 1, 3-but enedi yI 4- but enedi yl ,
1 I ,5- i8N d th
t e%lrhg %‘6%’ krynd?* roup oef ngu po orgrogp%eh pes) St@arlg'% and branched

dethained bydrac@hpn sadlmlg h@wag drorh 2etn bematiomsdcontaining at least one
hy {16 BHR@ BScH12hE rouRHefinkQ & CAIMOM [1R&8my] and the like.
con#glnlng at east%r 0 one double bon3@ uc A
groups defined for C2 5al kenediyl, 1, 4- hexeneer .
The term “C,.salkynydiyl”” as a group or part of a group defines bivalent straight and
branched chained hydrocarbons having from 2 to S carbon atoms containing at least
one triple bond such as, for example, 1,2-ethynydiyl, 1,3-propynydiyl, 1,3-butynydiyl,
1,4-butynydiyl, 1,4-pentynydiyl, 1,5-pentynydiyl and the like.



1, 6- hexenediyl, and the Iike. The term "C2. 3al kynyl "
as a group or part of a group defines hydrocarbon
WO 204024887 having 2 or 3 carbon atons cont ai ni PGI/AP2004/050621
| east one triple bond such as, for example, 25
et hynyl, propynyl and the Ilike. The term "C2_5al kynyl "
as a group or part of a group defines straight and
branched chai ned hydrocarbon raggcal s having from 2
to 5 carbon atons containing at |east one triple bond

SUGHe 8t Mo I%QH@rﬂaﬂﬂl" aed g%r&féa Qpé@‘bi‘y @Ydup Bé’ﬁﬂéw Cualky] radical

pentynyl and’the term
gr BaEnEtheEIeEnHE a %aefbala%\fq Wherem ong wosf% PaaTk#eqs arc replaced
¢ haiithedhdly gem) prefenibly abdraras schiero srflioromoint Thé terad bon

2t OB FABALIO i8hish BB {vaRAPIo | BERGRAALCS Uy PSprddhny
5 35 sq’trséltqted NvithGoneser myrwwbyﬂltuea@ ladegxeodgltbf selented fpmphalogen”.
gr E&Mféslmaclb M%Sﬁblﬁéllk?l &mcawﬁcld&mmsﬂleﬁiw Nefbmoethyl,

gfq%%gyﬁp%&g e g@%ppfﬂrgetggtg 15l &ﬂﬁggroeﬂ)g and the like.

exanple 1, 2-ethynydiyl, 1,3-propynydiyl,
1, Fhbuwérym ypﬁlyﬂuoroclﬂalkyr'ws)a@ryhp ot pdrt matgmij id¢fines a Cy4alkyl radical

T KA

as withgr Buprotomar t of a group, defines a CI.4al kyl
radi cal having the neaning as defi ned above wherein

ONghHE rterﬂ?“ﬁol?ﬂﬂﬁ@?&ﬁkﬁt' Q5T g% bLPAR6ES (yidpt |Eleﬁnes a Cyalkyl radical

hal ogen, prefera | oro or uoro tom
ThbaYgg the "ﬁavgmaas(?ej%n %m\fe wheln ot %‘q‘ﬁP(Fa‘P pegryatoms are replaced
15 t h m&»@hﬁsgem ipréfeiablvb byémopdhilervad fludro satdan! Thetterth

olﬁﬂ?oe’ré HMF§HE8QQ Eﬁ? td ﬂlgeeg(?l:%gll Shla S%l'k?ﬁ Y}thonally substituted
r aml@a?@ ?W@P{?d%lbému@m@ﬁﬁdwpdeqﬂy *ﬂl‘%ﬁ%ffﬁm halogen Examples of such

fl pe fy‘hﬁﬁidl}éhlkyd tddicid MeRidRMthe gfduipk|dedihedBdrBLfluofopedtyl,2-chloro-
-t uogoethx ﬁﬁﬂ’&pe like. The term
20 pgﬂv o 298, as a group or part of a group
defines a Cl4al kyl radical 10 having the neaning as
defThe ¢ctma ooy TubreCaisalkgl aas ar gnoop er pgd g gegroa, aivkines & C)salkyl radical
r eﬂ%a@iﬁgqhe i’ﬂe‘éﬁm% f{ ldéﬁBQd AP wld8id &8dr more }éydrﬂﬁens are replaced with

| oC) - as a group or part of a
def1| 09“’@1 6al kyI radi cal having the neaning as
defi ned above wherein one or nore hydrogen atons are
25 I efhaG&ch “@%Wctdanéyl’haé @g&m G RIE6RD U i peRic to cyclopropyl,
chl 0%, Ok ﬁ}P @rtl 1o erm poly al od 6al kyl" is
al ¥° 83‘& \llaclyg P HE eSSI on "Cl. 6al kyl
optionally substituted W|th one or nore substituents
i nTapeerdeCi ycyshlaligi’éds & gompher pageofl a gfouanp geseraf tosayclopropyl,
adi cal s include the groups defined
30f0%¥§8#\?tgdrg@oﬁ%hﬁyﬁ 2-chl oro- 6- brom)hexyl and the
l'ike. 20 The term "pol yfluorod _6al kyl" as a group or
paiThe ¢grmy"“gr-viygloaliefl’ ades grouploramrkef a gmaipds Bendiipforfgyclopropyl,
th@yéIBB@t'yDQ:y@ﬁ)pgﬁtfyﬂ f@dloﬂh@ﬂ%ﬁc%&ﬁ@tﬁl one or rfore

hydr ogens ‘afe replaced wit
The term “Cscycloalkyl” as a group or part of a group is generic to cycloheptyl.
35
Examples of aryl include phenyl and naphtyl, or 1,2,3,4-tetrahydro-naphthalene,
1,2-dihydro-naphthalene, naphthalene, indan, 1H-indene, bicyclo[4.2.0]octal,3,5-
triene, 6,7,8,9-tetrahydro-5H-benzocycloheptene, 6,7-dihydro-5H-benzocycloheptene.



a fluoro atom 25 The term "C3-6c¢cycl oal kyl" as a group
or part of a group is generic to cycl opropyl,

waeyokomsvyl , cycl opentyl, cycl ohexyl. The ter nPCT/EP2004/050621
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"C3. 5cycloal kyl" as a group or part of a group is
generic to cyclopropyl, cyclobutyl, cyclopentyl. 30
The term " C3_7cycl oal kyl" as a group or part of a
group is generic to cycl opropyl -19cycl obutyl,
cyclopentyl cycl ohexyl, cycl oheptyl. The term

OWHéﬁE@éi" tiﬁé! kenmﬁs‘pﬁly%ﬁﬁétﬁuﬂﬂ” BAd t‘oﬁ’é o@rfn%@&lﬂ)shﬁlents” are used in
pl es of, ar I ncl

i.c to cycl ohept’y
‘?ﬁﬂm& ?%B‘PR‘WdS O(gﬁhqprfs@tAn{gWthFﬁ W‘ﬁ%ﬁ%ﬁé‘ it is meant to
1 ﬁldﬁbalfkyﬂfaOeﬂabhfdmé Rydrogeapit thelatore,indicaled in the expression using

1 ﬁ&c@%ﬁ?tlg&écﬁ y%rdg["g‘ﬁ%b ggrné}ggsﬁ%:ftﬁﬁght?t fs r@ﬂfaced with a selection from the
6, mdma%y@ugwn@yr@déb@u the dpstieated am gmomp@bwé@wy is not exceeded, and

PC{HaEﬁ%QQﬁét@tﬁﬁéﬁ lesu‘lt%?n YeaaRi@ilytskdld 86mPound, ie. a compound that is

sub tituted stltu nts
SSFIFTy SpPYR TNyt o2 Brerthgegse SERpty fom a reaction
i nidxtareyand lf@ﬂrmﬂatlm freo witberapéwicegent.t i s neant to
i ndicate that one or nore hydrogens on the atom

| nwhs%ta%g' \}a.rr]lagﬂce e % glgiﬁ)%?h QP tdélséli}gl) ﬁxlgc eg#%‘ct{x%u% 8h&fme in any

one-or uen
s eP@IStlhmt,fqaéhldﬁﬁ@t@nl i dndeperdengr oup, provi ded t h at
the indicated atonms normal valency is not exceeded,

ange tdiat ‘ﬁrti&ru%u %h’séd’fﬁrgﬁg}{ A8 wlib fexk hean§ I%Habfolo ca]ly

stabl e a co oun suf fi cj
r oBYFEPt aﬁgen@qn\(ﬂhygs F‘é‘%’l ag;gs e%%rg ]alinosagﬁtfa%,esusia ehat tIYe resulting in

puvivbybidtramf@matiaatproduct wif thdemvaauvd if theractizé idong asdefined in the
SREIL Waen
h a{3 2 gg déﬁhﬁgﬁ'%é it Dontldg! 'ﬁféyre}@% aﬁG()Sd&an and Gilman (The

OCCcurs nore
coﬁgmﬁ?@]fﬂglc%&?ﬁls fTHeransHtiES & ﬁ@eb@i@éﬁt—mw@t tFec} r’n9¥2
p*‘Bﬂihléﬂsfoﬁ&aﬁSﬁE af ﬁﬂigﬂl’gbﬁlﬂ—lﬁb‘l desdribkig pﬁﬂﬁSgst dederally is hereby

har nacol.o ivativ
P o RPRSon, PR drtgs BF 8 ERRBT Bl et Tl 85 proparcd by
i nmod#yirig/nblional gmednsrresend in thesomounsl in gech a way that the
demo\mdaxﬁ%ng grel d16aRAL bi¥ier $h ¥uthR rasﬁl ﬁﬁ‘a@iohr@)r‘illi' Qivo, to the parent

co unds res i nven he referenc

A1 cownawf&&f%a RS ERr ST wRiein  hydroxy
Th groapeont arc amii groag is bokdeawo Hinly Igroupithat, Behenlth® Drodrug is

r

o AIPABLE TR 00 b U fon Bea SRS e, resectvly
of a conpound of the present invention are prepar ed by
20Prasevgsara ghpraaterized gb’ egeellgmns aguenyis splubilityh nceenspd hmvaﬂablhty
| NafHSR BadiBY mehdblib&tintd Ml dchiGatihBRoRIif viveaved,
elther in routine manipulation or in vivo, to the

éggﬂic&]%ggﬁg&%gs \%% g'?ereﬁilr E%plt %\lmlflxg;v ?ngﬁgqjg%ss% I%(f)xa]%g&nds of formula (I)

anwheregi paricular lgpsugsbelov doryn groampe flrationyhien thdrepper hydroxy group
pr rgc{ #hd rhtglcalalqmvm&%lgrsggh RO r%o@afslﬁﬁt ?r f‘]l]ﬁaﬁveﬁ‘h'é Q'OItII?Jtmn of prodrug

ree h respec
functlons may be accomplished by esterlfymg the hydroxy groups, or by making

amides from the amine NR®R® function. Examples of esters include amongst other,
oxalic acid ethyl ester, cyclopropane carboxylic acid ester, acetic acid ester, 4-ethoxy-
butyric acid ester, hexanoic acid ester, dodecanoic acid ester, hexadecanoic acid ester.
In a particular embodiment, both the upper hydroxy group and the R' may be
transformed into 2 prodrug moieties in the same molecule.



25 Prodrugs are characterized by excell ent aqueous
solubility, increased bioavailability and are readily

woredoabondsdzed i nto the active inhibitors in vivPCT/EP2004/050621
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particul ar, prodrugs of the present invention include

those conpounds of fornmula (1) 30 wherein particular
groups bel ow form prodrug functions -i.e. the upper

hydroxy group and the radical Rig- wherein such Rl

group is OR7 or NR8R9. The formation of prodrug

functions may be acconplished bPHst&ifying the

hydr oxy groups, or by naking_amjdes flf om am ne

NR8R9O function. Exanpl s of e rnctyde anongst

other, oxalic acid ethyl Aest cl opt opane

carboxylic acid ester, \aceti est ek, 4- et hoxy- 35
butyric acid ester, hexanoirt aci|ld ester, dodecanoic

acid ester, hexadecanoic acid eRfr. In a particul ar

enbodi nent, both the upper hydroxy group and the Rl

maF obherdpeais €y, Midsal s tof the gorapowals oitkd pesentlinvdigion are those
SaB A 5o 9, RE BRGERE STRROB RSP bessfite. o
of saltydhayrgrophrdmageutidadly pineceaptable geuntenionanay alsodind use, for

Whethile! AQHE ?i’ﬂﬂaﬁ‘dﬁ'&ncﬂ} puBifRBALABE & PhhaRddelitidlly acceptable compound
phéflo 0 |caJVy accegbg%{e. gbﬁev r, salts haV|n%1§

o hF 8 PECROREIVE it 2 LGB Sy BOtheT RHASmaF SHicALY A5 ipble or not are

f | igdluded, witldn the axbitpif ehe presédiényentoar at i on or

purification of a pharmaceutically acceptable conmpound

of e RVERE L0 { iti i
orIbE B FRERl | ERbAR &y SRl Bl Bl gagion sl orms wich
wi theiaempeandsbf theafreseneinyeatiemare ghle ta fasm capgonveniently be prepared
PhagiARaRUpprepridte aciIs udh a8, ok eﬁEhﬁEieQ ilrﬁﬂ,i,r@rﬁé b¥ids such as hydrohalic

tol erabl e addition salt. forng whic 0 the c ounds .
o A st I Each G St GoRa B S tcigr BROSBHOAE and the like
considsyiczrurganibecids epelr & forusianple, et mroparioat, hiydorgegetic, lactic,
S ugfru@ﬁi, _o&%c,%@:%c?sudcﬂﬁé,%ﬁ@l’e&, %hgr?c,stﬂﬁllfb f¥rtaric, citric,

hydr gha r

ic_ aclids, e.q. . ochlorj c. or dr obr onj ¢ .
acmgthangsyl fanie, ethanepylfoni, mﬂS}ﬂéoalﬁdpttﬁ%ewawomc, cyclamic,
acsdliylio)p-amiwdralicdlid, pamditciindite Ifkeracidsanpl e, acetic,
propanoi c, hydroxyacetic, lactic, pyruvic, oxalic,
maloni ¢ uccy ni. Bl ei ¢, Jfunari mal i c artaric. ..

o EPPSrsgS i i aafRef st O s FPisfiga b el with an

be appropsiateftmse intoghe freebasssiormoni ¢, cycl ani c,

salicylic, p-amnosalicylic, panoic and the like

o : : S [t

e co OIS tho PRinCiRY In @ ok aing A e A PRl angPalso be

t heorvegied pntedheis pap-toxic mgtaleraping @dddonsglt fprra dy ffeatment with

| N¥sPtbpAite @RPArAL Bhd ghorBariic beées. PXSProprid@basd st foems comprise, for

example, the ammonium salts, quaternary ammonium salts, the alkali and earth alkaline

metal salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like,
salts with organic bases, e.g. the benzathine, N-methyl, -D-glucamine, hydrabamine
salts, and salts with amino acids such as, for example, arginine, lysine and the like.

Conversely said base addition salt forms can be converted by treatment with an
appropriate acid into the free acid form.

The term “salts™ also comprises the hydrates and the solvent addition forms that the
compounds of the present invention are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.



converted into their non-toxic netal or am ne addition
salt formby treatnment with appropriate organic and

WO prgeasdT bases. Appropriate base salt fornms BPOINpP108€050621
for exanple, the anmonium salts, quaternary anmoni um
salts, the alkali and earth al kaline 25 netal salts,
e.g. the lithium sodium potassium nagnhesium
calciumsalts and the |like, salbs-with organi c bases,

t he benzat hine, N-nethyl, -D-glucan ne,

h&ﬁgggaggg fofifs bﬁthefﬁri:l@sﬁga&}résﬂdga AT G) el ihe compounds
CopeTRiR p)e ChseV ol saliragah AP BB PXIAPEAE daesdo-galled N-oxide.

converted by treatnent with an 30 appropriate acid

| NThe pheseht’ @ﬁ‘npkﬁirﬂs fnﬁHyrﬁlsJ Bgist ﬁrtﬁblr sltdrderialfigdns. Such forms, although
i L ion, f

{
5 ¢ Rt RSO aRe ARt PEuli 8 MRty SwcBigh] within the
toS¢0qnemftE<mepblésnwntmch forms are e.g. hydrates,
al cohol ates and the Iike. WO 2004/ 096807
PCHHERaP4E R ﬁﬂlcaﬂg :lsomé\]’o%ls de cgﬁgﬂﬁn(gsfof{tﬂg resent invention, as

present conpounds are npeant. to conpri e canpoun
wheses heremboiore, siepops el RPesilgeampognds made yriodithetpmeatoms bonded

10 t hby Sige Qimhd @d;ubh@(mdﬁmdmm hmﬁg ﬂiff&@ﬂnhwbd@mi@;)élo&hhlsﬂrucmres which
eX!’:lrSetn(;trlln tp LT éa%llj m ?th o rTB "ilxll\;en g ma OSSESS.
5 not "ex ﬁel Cl {lg 1% Ifgﬁm gf)’ove f'?ml yp
i nU@Me@the@wnﬁ@ mﬁmim@éd)r\mdlhatnd,tme chsmwebdcﬁﬂgnaﬁ@n of a compound
fIOIr E8&Hp fdsﬁlééecﬁte 'nﬁguuéf e aft %Hﬁ@k%"t&@&éh%?ﬁléﬁw Yo B8®bIks which said
orns 0O ounds O

é esent inven use
hePUPRBUIGREY PESTesHe SauTRixbyePay %O%Haéﬁa?ewg&@%nd/or
15 of ensigiommre ofithertmsivondidulat Stringtutehel snadheorspaopreh cAllglereochemically

bondsdaidt Hﬁv bP E‘Aeddofn‘;;%u?lﬁg of e g e gﬁﬁ%hﬁgﬁlw:tqmthhm pure form and in

stractures are not_ I nter

coRyBixiES ‘BFh pﬁ@ prhesanetintendeditq %erﬁhvcs §4thin the scope of the present
Unimegatioh.ner wi se nenti oned or indicated, the cheni cal

desi gnation of a conpound enconpasses the m xt ure of

al 0ssSi bl e ster oche i c .for which . )

20 & PUR IR SERE "y o gL eeombatGATFAY (el Gepioned hercin arc
al deﬂkh@isaseiswmrsslbatadmﬂy frEe ehather ematwnuwfrict dralisigicomeric forms of
”D{}%%ﬁrba%kr &Biééﬁﬁir gﬁuét%}éjoﬁéﬁgﬁ’g&ﬁgomﬁis or 1ntermed1atefs In particular,

stereoc hem cal | i someric forns of conpounds
t hthegera eﬁtﬁrei)ﬁ(?'é‘ﬁfl%‘llb’ Bwhcqq?eﬁﬁrcé’"fmuﬁf‘%%‘qt‘ﬁmedms having a
adgfierdoisotnati ct dxceSCHT Ntlést 80Y(i] ¢) neiRitRamt 80% &f @b isteed and maximum

25 W 58‘% otttng othe? %?)Sﬁl];le 1?(?11?1%28}2 % a siepéclpgégar}r)]%@c e&%s? o Fo0% (i.e. 100% of

stereol soneri c npoun
i nowre iedicaand ngae af Hhe ethen, rnereeunrpaati@ﬂard gpipedndgsor intermediates

| SRABKS aSHResidshbAt Ei(cécsﬁ @e 99% usﬁ Retom®n aéuelncmfé ifi pakticular having a
di asteteoneric for q asi c. nol ecy
' SRR Sset Sl vrds 168% Mt dreiclaving o
pasterevidoateric ¢éxvess @ff 9% sipetb d@DSf@ NnEhe teaink Yerntiemerically pure' and

30 0 e"“Sho a but then having regard
C Ol stdteoh&TeA Yol 8 irﬁ‘i‘iiar% 2y, by

st ereol soneric cess 0
80% BE cHARLiQmeNie EXGaNE) rﬁaa@ic @g%%ﬁnqrrreewma?f the mixture in
8 Sdsliibg. | soners) up to a stere0|soner|c excess of

00% (i .e. 100% of one isomer and none of the other),

R T e T MR R W———
35 i nolptairted dyl the applicatgnadf art-known procedures. For instance enantiomers may be
separated from each other by the selective crystallization of their diastereomeric salts
with optically active acids. Alternatively, enantiomers may be separated by
chromatographic techniques using chiral stationary phases. Said pure stereochemically
isomeric forms may also be derived from the corresponding pure stereochemically



stereoi sonmeric excess of 94% up to 100% and nost in
particul ar having a stereoisoneric excess of 97% up
wo 200200897 The ternms 'enantiomerically pure' aneCBAP2004/050621
"diastereonerically pure' should be understood in a
simlar way, but then having regard to the
enantioneri c excess, respectively the diastereoneric
excess of the mixture in questigp- Pure
stereoi someric forns of the conmpounds and
' nis%iﬂ'@ﬁ' 313§ of thel dPpPopriite SlattiHy MAeriAR;, ?0511&83 ﬁhﬂﬁ)@ r@é/ctlon occurs

the plIC tion of “art- k rocedures For
enSiRTIcsRes ﬁﬂ&; Beferatly ol 2 DAOIIC SHTESiSmeR Heesgd. Spid compound will

sebesymthesiz¢d/by stetdospidifie methddseifipreparaticar. €Dise intethods will

: | el y,
enan? eﬁogl slﬁ%‘}i{ﬁ;@@r g}e{par g@%“@% pﬁ%S ?:)Igrg{ae&ﬂ%ﬁé
techni ques using chiral stationary phases. Said pure
st dhe déastaariemablriy racegwtasraf cofrponsdhal/thelpresebbinyentioredan be obtained
E&N&ﬁﬁgﬁ:ﬂ IndtHo&s. SAﬁBI%gﬁQ@B}ﬁ@ chl/se%atlon methods which
200 /096 PCT/ 2004/ 05 I sonmeric forns qf
t hEaY alaﬁasaw %P% P@.plfge ®r P%.F)@mlg}?oaﬁl%wetcﬁéﬁtalﬁﬁaélon and
r eahionetography, .o Soturen sheendtography.. Preferably, if a
10 specific st er eoi sorrer Is desired, said conpound w ||
be reos eC|f|
or g%ér%é{h gsl'ﬁleg con 13 dgsymﬁnfs \rllgeﬁtaggg%%s may ex1sF as different
enawreqmémrsafdrmw @ﬁ@e@rsgmmm éommmy areur wherhkor mstance R’is
olI BRFGERACREHIFE, 'BGRIPIELST AynaRePR WRARrPire ihdicRe8 At an asterisk (*) in
\iﬁ:ntl on ca.F be obt'ai ned "separately by conventi onal
HfoHuctE}, P8 at e physi cal separation methods which
may advant ageously be enpl oyed are, for ex le, O

sel ective cryscg ['1izatio
col um chr omat '3 .

stereo sor% BTSN, . St gr e0i SOMer i ¢ g fray ogeur

when fQr ing > RSNS;, different from R4.| Exanmh o

of asy icNgentef\s are'indicated with alp%‘sterlsﬁ

(*) in thestélactursbelow OHO OHONN NN A
150415 OH OO ructure 1 structure 2 The absol ute O

configuration of eaglicaggnmmretric center that gRyctiR 2

pr i.n the_. conp ds .may be |nd| cate
Dt THE BhrelieLsh igheion 1 Grch RmRelsie Geniar thetdifey BS present in the
notampomdsomay bp omticatgd by thdrsetereocbamitabdeschiptbrs R ddrs, this R and S

APRbtatiGh %Bheé';%%ﬁing%@ thd }i18f described in Pure Appl. Chem. 1976, 45, 11-30.
20

The present invention is also intended to include all isotopes of atoms occurring on the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of

hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.
25

Interesting compounds are those compounds of formula (I) or any subgroup thereof as
defined herein or combination of such subgroups, wherein A together with the two
carbons of the phenyl ring to which it is attached forms (i) a phenyl ring optionally
. substituted with one or more substituents independently selected from halogen, nitro,
30  oxo, cyano, Cjscycloalkyl, Het', Het?, C(=0)-R®, S(=O)y-RM, ORY, NR™R",

NR™-0-C(=0)-R™, NR'*-C,_salkanediyl-NR '*-Het', NR'*-C, galkanediyl-NR *-Het?,
optionally polysubstituted C,¢alkyl, optionally polysubstituted C,.¢alkenyl, optionally
polysubstituted C,.¢alkynyl and optionally polysubstituted phenyl; whereby the optional



20 The present invention is also intended to include

all isotopes of atons occurring on the present
w@eovposds. | sot opes i nclude those atons havi nBCT/RR2004/050621

same atom c¢ nunber but different nass nunbers. By way

of general exanmple and without limtation, isotopes of

hydrogen include tritium and deuterium |sotopes of

carbon include G 13 and C 14. 259Bnteresting conpounds

are those conpounds of forrmula (1) or any subgroup

t h%ﬁ@ﬁftuéﬁs ofl gl_é,l ¥ A : :)glé(?ﬁer aﬂé}ﬁd 4 QréjéacﬁLiﬁ(ﬁbpendently selected
c%g 55@@%111 o YR BRI GOl ﬁZ’u svﬁ?tnﬁqt. )é](a 20)-Het!, C(=0)-

phem;ﬁ and INR '6Rt4; aﬁalv&mremstophuﬁzﬁdumﬁthem en@henylrage each

SURSAJEHEIN, JoTSRERGENA &ggﬁ,ﬁg ELHRHOYRANC alky,

5¢( Qr}(llmkssk ﬂmﬁ (malk@ad;y & o) 4-SP1C§-2@miRred aromatic
NR'hét Reingor¥RIAst 8o carbon atoms and one or two nitrogen atoms,

po Ivégéb Q?etg’lfq%g]&d'éy BBWIWI%WI’BWEW‘&”})% Fg@ﬂﬂ atom or Yyhere possible a

C2 niadgdemratdbm veith bneat more pabhsyudntd indepadietly Gellekted ftom halogen,

| opi BB PR B OUR TR R R

0 subNR| t(a&{t:é))(ﬁq captemally polyspbgitnted fyicaliayd, aptiongllx palpsubstituted
ar @2%alkhnyln G?M%Zysxﬂﬁhﬁﬁé@%@flkﬁml hal @@EBnall} pl9substituted
op 1

oL B o sty AL ol Careeny pCocallomytane

opteadnmdepmﬂmsehmddmrp ietogen anitroegyano, phenyl, C(=0)-R'¥, OR', and
| ng@gpentent h%?éb?y%@@ {6R4N sBLREERs oﬁéﬁ‘ﬂéﬁg@/are each mdependently

chlsglg%ﬁéé fgﬂfg%@f/’ iR ché?xx,.ql)sagcyg rayTalols iyt B7E, Gy, and

ar @malkanedigk BROtR/E] e consisting of at |east two
car bon atorrs and one or two nitrogen atons, which

het(ﬁhg gstﬂ;%yco Sﬁo&%ﬁg Ia1|'ey thB? > & eﬁ‘g tdétoq’q‘oﬁ'ﬁulg r@e}{rba% subgroup

atom or OmWI

no ﬁ]@efSQf[‘i!St defﬁl!liéﬁ th§rqm| gepembitnatipy 0§ shdvsuhgrounsnwihgredy dntogether with
20 nl EROrwPédtboky G fie Q@nfl%ﬁé alkih it SaHEbhddlfbrms a 5 or 6-membered

%%ﬁ%\tﬂmkzétﬁr&cyéa 5DTPaRE" @%e%%ﬂwwcar%f?ﬂt%%wa Pfg one or two nitrogen or
poIsyH’uub&bms;Jth:h lezerbay de mydy, optjvniatiy &k Isubstituted on a carbon atom or
POl (t)ésflﬂé G%hi &a«&t W th %ﬂ 09 dr@ @ﬂlgét%ue ts independently selected

HASEREH e ngl

ol ys 1
St haloges TBHOC?XQS&VR‘W CB@Y@aﬁlkﬁhﬁ(‘QAd‘ EoSE kfhyl OR™,

25 ar &R EREHNRitieperdoni'y, srioasliy dolysamttaleddBnalkil, topionally

ﬁ%%?@sug%*ﬁ%%s&%ﬂﬁyﬁlﬁs&%&@gﬂﬂ%ﬂﬁ'ﬁzﬁi k2N gof optionally
i n@@b@nb@ﬁuﬂesi pbsnygle whetehy the optihndl sgbstituentd ooxXy salkyl, C; salkenyl and
c (ﬁ%ﬁl&%yl R0 ¥kl aﬁﬁhﬁ sele&e@lﬁ(ﬁﬁlhléw gen2fitro, gyano phenyl, C(=0)-

arg{ mgdmr}% %%dél‘ﬁ’gig%’—g{’ étlle?él;i‘g(leﬂ% 8 tqu%rgs? ﬁenyl are each

30 t héndepbndentigakloved hemciatogen, hpddoxpaC] gatkylf pGlyhii]loCl salkyl, O-C;.
sub ler with 20 the two carbons
%gmﬁ%ndy@ﬁ;‘?‘%‘@ ﬁ%{%ﬁ%h it is attached forns a 5
or 6- menbered aromatic heterocycle consisting of at
| eRettiolaslycimtdrestingt comspaumnds anethose comwpaundsayfdarmula (1) or any subgroup
su ltlﬁéféoi%%ned"‘ﬁbfeli‘n B@E@r‘hﬁﬁﬁﬁbﬁ ofBYcHRIbPER)s) WhBRin A together with

su stitute tom
35 e two carl()jons ofath q nang to wﬁjch it is attached forms (i) a phenyl ring

optlonally substituted with one substituent selected from halogen or optionally
polysubstituted C;.¢alkyl, optionally polysubstituted C;.¢alkenyl, optionally
polysubstituted C, ¢alkynyl; whereby the optional substituents on C,_¢alkyl, C, ¢alkenyl



where possible a nitrogen atomw th one or nore

substituents i ndependently sel ected from hal ogen,
wmRaoro9680x0, cyano, C3_7cycl oal kyl, C(=0) - R14, PCX/EE)0¥4/050621

R14, OR14, 25 NR14R14, NR 4-O-C(an)-Rl14, optionally

pol ysubstituted Cl-6al kyl, optionally polysubstituted

C2. 6al kenyl, optionally polysubstituted C2. 6al kynyl

and optionally polysubstituted-_phenyl; whereby the

optional substituents on Cl_6al kyl, C2-6al kenyl and

CZa&PtMMn raf‘e &R%Mnk @ﬂ?ﬁﬁ@lb&e& ?ﬂo?r?h&l@ &8 ero cyano, phenyl,

, and
hal Z%lrk e Eﬁégﬁgﬂ hg(ﬁgﬁkﬁ%(%b % a8 ; or (ii) a pyridinyl,

p he iyiidaaoly] eaa pytiZinyl de¢le ofl@hidhyheteoepdle ehayr cfpﬁonally be substituted on

%1 Egﬁ%%n %Q 8? % r(?(é §11§¥1 tﬂﬁq%%%&lnp %g% l@ﬂkﬁ‘tm%n?%elected from

5i nh@lpsgrt phgptmaﬂmm&@ubﬁt@utqdc@,esa&@ﬁpm}mﬂwdwhm@ted C;.¢alkenyl,
( I a, mna@%&ymgmfed G%,%‘l]%ﬂfyl a&h&%y R ﬁﬁﬁl §htf$f1tuents on C16alkyl

OB B S e R o Hp oA LRl . nir, cyano,
at pheﬂye,ocm)nk“( OR '3 Tipéts et rCEe)- Hng OrD)-Het®, and NR“R“

substituted with one substituent selected from hal ogen

10 pop%) T P&lt z%’r Iy d%&%ﬂf Séd yﬁ%\ﬁ]%sca‘}e—ﬁl%[s%)g)mpf}r%dso&allo%ula (D) or any

ysubs

pombﬁ!im thetrod @s defiged hf;m;q or mblebt}on h‘éswbt%gmups wherein A
tHed QAtESthe @ngeaﬁﬁinlé Y th e@@'l kxﬁ@ )fJ) w2 %ﬁ%ﬁg@ forms a

4/ 050621
i negagﬂaﬁ TR e e RPESIVT BIBIEN Y h 710Gy 353 pyridazinyl each of
pheydh het@paydle Rizy, optidbd]ly Hetsubstiated, onG{ carpeiHatom or where possible a
15 | mﬁ{? ﬁtafom 3th m&%&& efit se(lidtéc% flo mﬁyﬁﬂé%et bRMaNRMR14 or optionally

or a p¥r azl n eac er OC

napobfﬁws(swgpqi Frselkyly ORPPPILEOERIDSHTHES s rIKPRT eptlonally
Whpo K sitssisitod €2@alltyﬁj’ll@ gderatiyoiic wptibndlnabstitberits bhahtsalkyl, C, ¢alkenyl

LTI LA SR DB o o,
opCi(ﬁ(ﬁh-IR % R yHQbsHﬁt pg Eﬂ@@aﬂ(y@'lnetmdé‘ﬂy
20 opti onal substituents on Cl-6al kyl, C2-6al kenyl and

C2\ Rk oI AT n?é‘f‘&ilﬂgﬂﬂﬁﬂﬁﬂﬂﬁ@t&é’th%@é @&hﬁguﬁdsquormula (I) or any

ha'@gg? o thetqatins GUBpaiperRiy o combinaiay R ich S CefongR, wherein A

p atdgethelr avithythe mvercagiane @f ctlmermhmmli singne whicis & i< attaahed derms (i) a

heP el RmH C(%Jltn%)nglg}( elg%:sn g@g"g "{)%?’gﬁ%én éd ﬂg% halogen or
25 t ogetionallysubptitied Cuwalledr whaeb m’c 9 PRGN A su.upqu op1salkyl is

Wn 'seqactb& ﬁ*ofn phdrye be d)lﬂ‘) rcsz(ua a p@ylﬂiﬁsyll dY bpyPazinyl each of which
azo

o hetti PR aoa T pp ik el svosfiiel L6 S¥pop @ BHE substitaen
0 pmlmtadi fipnbbalogérs or optienllysubstitatadd-alkyh wherghp thee optional

%.gin oh @ th 99&%@1&%&%&% eﬁ ﬁoﬁ@ﬁs‘t ok 'ﬁ%‘tan 1m1da701y1

rom hal ogen, or O t

30 pop%qnfélm Stuhftéateéloneaamﬂgenafﬂm i ?@h%ﬂ ysy b%quqét%walkyl whereby

C2tHeadptionyl substitueanen Uy salkyl i sulestedtfidmeherRylba GRHY | ;
V\/nereby the optional substituents on Cl-6al kyl,

se g@l Kel ‘%rp&ﬁﬁ“ﬁ’i‘f‘r% gﬁereke(?g Borgég Car;i) Hg)%g I%Sr%%%ﬁ%c'lé’ of formula (T) or
C( amy subtourOiRibdgof lde definé hereirCor-@mbiaation Gf sx@hsmbgzqups wherein A
35 ang) # ik thé Qﬁ%’éﬁ)&@rotfltﬁ dél?é'rnyY ]p'n?tt@ W}ﬁ%ﬂ gigs attached forms (i) a

ounds are ose cQmpouny
pyrldmyl or a pyrazinyl each of which heterocycle may optlonally be substituted on a

carbon atom with one substituent selected from OR'* or optionally substituted
Ci.¢alkyl; whereby the optional substituent on C;¢alkyl is selected from phenyl or



subgroup thereof as defined herein or conbination of
such subgroups, wherein A together with the two

wa@200b0980Df t he phenyl ring to which it is attBChEP2004/050621
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forms (i) a phenyl ring optionally substituted with
one substituent selected from hal ogen or 25 optionally
substituted A _6al kyl; whereby the optional

substituent on d-6alkyl is selgsted from phenyl or
OR14; or (ii) a pyridinyl or a pyrazinyl each of which

hepRI 0 Gy ‘{ilf‘aﬁ"ﬁﬁldﬁﬂélyp éﬁéll?esuﬁé’tﬁﬁkhtdﬂ £fitgeR af?h %ﬂl optionally
ato%vylth E;Ibs“t %tedfromhé|

Hited Coetlyl; Pihe he i SURFAPEEAPT (st i felfeted from
su{ﬁlsdﬂyl oeOR'4n C - 6al kyI is sel ected from phenyl or
OR14; or (iii) an imdazolyl 30 optionally substituted

ot Bafhel FEERATE BPoB ot doBfBREs=SnRE Rirtaghinds ot formula 0 or any
ClSLfb@rtkl;p thieseof @5 defined herom @rtvemybinatiorOsfishich Guhgroups veherein R’ is
g LGpRAr é(%d)n RS ORI Rt RO BYRidRsRy ﬁB@sﬁﬁk@ﬁ@te& Qfﬂ%@ﬂ@fj “ptionally

subgroup t her eof
hewywhﬁwaqﬁ&zﬂ@mﬂ 5 PO deA Lo pesio o ks whsreby the
t ogstidral swmhxemeoﬁ @%aalaylb Q)agalkénﬁltmdma;au&ynyl ax@ daoh independently

vvh e
) o e Aol A G By o2
su%@‘t@)&t}i e@lbna%(iN(Ra on atomwi th one subst i tuent
selected fromOR 4 or optionally substituted

ClpSailiiatly imeessainy cbﬁﬁ_,oﬁﬁ&é eahosebdthpdut@S bf Brmula gI) or any subgroup

Cl 6al kyl ted fr hen 2004/ 0968
eéfés%fgéafem e X)E 4o 3 g’F‘WP&a‘QB‘Fﬂn R'is OR’,
0 pdsptmlﬂlllbrwubstheteﬂt@xtseﬂtyd),rbmldnaﬂy eglstitated i@ walklenyl or optionally

PTG R 68 S G .k

ph@mﬁ kyyl PR'5 Anot her i nteresting group of
conpounds are those conpounds of fornmula (1) or any

SURI@ Qrtfcﬁﬁﬁ@%te@éstﬂx@fdoﬁﬁﬂ)uﬁi% 8tdthB5e Wsi dTFofhula (T) or any

suc I% su bg é ef%%taﬁ ghﬁp § @H??S}’&%’ m%lpg%%i?;g% aqlobéﬁoupb wherein R is

opO nally pol ysubstituted C2-6al kenyl or optionally
pol ysubsti tuted C2-6al kynyl; whereby the optional

2 ?g%edahﬁ?@h%é%glﬁgé ﬂ#e@’sh}gg fng)% g@?:lre c}glng% &ng;@@.{nlﬂ ¥ formula (I) or

ni #mbsubgyetvtherenf ag defined herein o gambipgtion of g@ich subgroups, wherein R’
C( Q@Rr@vheraﬁﬂa %‘13511'0@37 ,C(&(ij R\]R@Q:O)E’-&{lf Idpﬂoﬁﬁlly substituted
SR PG B e G R BB PRI Ty Kb ufd G catiymy
cowberehyitha ODﬁOIEllI shbstitiant on s salkiybr@i-qalkRnyl andB7salkgnyl is selected
Opﬁbﬂmélbg/exﬁﬂ Pﬂﬁ@ CGey8phiy,, Fhe@n ety C(=0)-R'°, S(=0),-R"’,

suhstj t uted kenyl  of optiona Substituted
c20 I’Wﬁﬁm 1?Nher eby the optional subst ituent on

a -6al kyl, C2.6alkenyl and C2-6al kynyl is OR7. Mre
p ?Y‘fet @sténlékhbté Wiaﬂﬁ&ﬂ@ﬂy hrit@reﬁﬁﬂ% @bﬂhﬁ&uﬁﬂsearé ltlosse o@ﬁmmua@l &f formula (T)
0] or muk a

R T S e e

ORR! is. ORV;ewherebeR)as hydrogar,l(y(ﬁ())tr%r eeptionpllycupstitntisl C,ealkyl,

ar §ptidMAfG sGRSMAIALS, Qfkeh§T SLORidHallyQRlbstituted C,.salkynyl; whereby the
optional substituent on C,.¢alkyl, C,.salkenyl and C,¢alkynyl is selected from
Cs.cycloalkyl, aryl, Het', Hetz, and preferably is aryl.

Other particularly interesting groups are those compounds of formula (I) or any
subgroup thereof as defined herein or combination of such subgroups, wherein R’ is



any subgroup thereof as defined herein or conbination
of such subgroups, wherein RL 25 is OR7; whereby R7

wo soohgehisopen, C(am -R10, S(=0Ovy R1', optional | RCT/EP2004/050621

10

15

20

25

30

35

substituted C, _6alkyl, optionally substituted

C2- 6al kenyl or optionally substituted C2.6al kynyl ;
wher eby the optional substituent on Cl1. 6al kyl,

C2- 6al kenyl and C2-6al kynyl is smg-ected from hal ogen,
nitro, cyano, C3.7cycloal kyl, aryl, Het', Het2,

CFRIRR1dhd @ﬁer@b RRis hy (%%gn oﬁ@% R&ﬁd ﬁ@ 1sY§%‘lec§é@ﬁom aryl,

shniaal ) oY a&ﬁﬁ% T TARor as

defined herein or conblnatlon of such subgroups,

Wh&ﬁ@therl 1|n|%re$tﬁag@3up oh ebmpyuﬁ% drs tiyse rc@ﬁ@i@und‘!( afiforuth (I) or any
0 pt ona

RrbeRiin e el e deietherip S sbibingt R 8 ibgrapps, wherein R2 s
Cz%hb&“}“ W reyshenlleply atyheHes, et «maitlogabx polysubstitated Cealkyl,
gﬁﬂn@ﬂr ?o%uﬁﬁitﬁéﬁﬂmﬁﬁc@n%ﬁﬁlﬂ@bﬁﬂg pbl%rsﬁﬁitﬂﬁfeﬁd:zsgalkynyl

|sW1&?f39PY thy monﬁgwyhsémea{wl Eierfaéhél}t? ﬂaﬁe% 1 are each
t hiadependeniby Belscted fiond mullogex( In)nm,rcyany, C&dygraauql aryl, Het', Het?,
er conbi nati on of such
rkg{g ups’ss(wﬁiéi‘ dogl ehd 15004/ 096807
PCT/ EP2004/ 050621 -26 NR8R9 and whereby R8 is
hyAineifeninterestingsaiokp of camgomady are skosecompotndspifgrmula (I) or any
u% &i leﬁ%k’ as H@ﬁned 1'1*&@:1% oroaBindtidh, ofgﬁ_@kubﬁoupﬁ Réherein R? is

%%\Tﬁgg klylpg}e %%) g@’? Ulgﬁfg fH%‘cQ nlgaﬁ)r polysubstituted

t h@éy. @difylasptdﬁfallyqnblymbmmtadrc;maﬂtanyhm optimfally pofysubstituted

é? ,1, Ehé glb%ﬁtueﬁ%‘%{noéle_&]ﬂy}\’gﬁ%g ghéﬂl substituents on

, or opti onal stitu
el an%ﬁmihzmlwﬁ sﬂ%wégmr{dﬁp@)a s@cheaﬁ%wl%ﬁn nitro, cyano,
OD(Cg yaldaykynodrys Hast, iHast, @l=03-1FaSko &RG ORERad WRIRE.

optional substituents on Cl-6al kyl, 6al kenyl and

S B35 B R oBASEERRL o AEAE5L Sl o o any subgrovp

Heﬂhﬁ:eof 8s G¢f)d RGeinSrOmpbiRejonGHsuch mdbgmam wlmifgllnl‘lkrls hydrogen,
3e7rc§éfd(an@1 g mf HATRR %Eﬁénaﬁlﬁs&d%ﬁﬁﬁe&@%ﬁﬂd whefeby the

grou hereof _a fined ﬁere(p
orOIttt%‘Bl ﬂ&iSF‘B}?“BPnQJéﬁ‘ké’hHgsFlﬁ‘iﬁféi Rdrlegengpitras cyano, Cscycloalkyl,

hysyR g, H&E2, 5=0) orl, I§H-0) CREVOR Gand NRPRit y| , Het'’
Het2 C2- 6al kyl or pol ysubstltut ed 15 C, 6a| kyl,

onal | bst.ituted n Qr o
oMot Bete B M SS p Ripotmi el B sclhudBb AP Jﬂ?‘ﬂa @ or any
orsubgra@ thyteof an definesd hﬁmnmraqon@m@mm efesnch sghgroups, wherein R” is
Czlllﬁﬁ't éﬁp%d éfﬁoﬁ%yf’ %&ﬁ}’ﬂ%ﬂl )2 (0 8@6&16&@?%@5&%&%16a&y1 whereby
> ecopaeflalrso &t@@e&&n@@?@éﬁgee}é gﬁ@@ic%@gg%}/ ‘i%aﬂgyl Xxy'l Het', Het?,
NR&RQpreﬂéi‘anghﬁ Cs yaiddatkylnasi ddet' ng conpounds are those
conpounds of formula (1) or any subgr oup t hereof as

i ned herei r {rb nation of such roulp
) iC esting.co ounds ,of formula (I) or
et ET opEPy H@ﬂrag pesting s V‘WBP%%ZII%}F’ A blngs of formula () or
Hear®y, subgrayp thereslf by sfibst hergineat com igaticdnyof sunhéubglgﬂups wherein
t glﬁg dg%ﬁlaF? gd%ﬂaé%e@w[baﬁyﬁﬁ?kﬁetn &8 echad1f 6:YBlysubstituted
Cmalkyl whereby the substituent on Cmala]t(yk(ls selected from Cs;cycloalkyl, aryl,

Het', Het?, and preferably is Cs.scycloalkyl, aryl, Het'.

Preferred compounds are those compounds of formula (I) or any subgroup thereof as
defined herein or combination of such subgroups, wherein R? is 7-benzo[1,3]dioxol-5-



aryl, Het', Het2, C(=0-R5, S(=0y-R6, OR7, and NR8RO.
25 More particularly interesting conpounds are those

wa@eovpoesds of forrmula (1) or any subgroup thePeDfEPRS4/050621
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defi ned herein or conbination of such subgroups,
wherein R2 is hydrogen, C3.7cycloal kyl, aryl, Het',
Het 2, or optionally substituted Cl-6al kyl; whereby

the optional substituent on Cl-6zykyl is selected from
C3- 7cyc|oalky| aryl, Het', Het2, 30 and preferably

| n¥ﬁ?é11?ﬁY? ﬂp%tll%ﬁgﬁénetﬁﬁt 3-br5¥18fbe‘?i§§lﬁ 3PMidrb Bén2Yl 3-chloro-

eresti n are nds of fq
T i DA P bovaL G P bf-dichloro-benzy!

C oPdeiyadd-ethyl-bensdch subgroups, vvherel n R is
hydr ogen, C3. SCycI oal kyl , C7cycl oal kyl aryl Het '

He al k subst t ut
B B BT TR SRRl gl 0 oramy
C3s1mgymhmﬁulekeprf as defihed hmm or demignatigniofsusheubgtopps,swherein X is
@X{)' oal kyl, aryl, Het'. Preferred conpounds are
thos orrpounds of forrrul a (I') or any subgroup thereof
as defined herein or conbination of such subgraqups

mépeﬂwr Rderesting giamf[compyupds sredhoss copgparmdl ob dergta () or any
B OhcP a8 efindd héijeﬂ%ﬁbdmblhancﬂh@ﬂ’adch%hbgioups wherein R’ or

h t fdsu _
o iy U3, FEBTIETOOMR A BECHORE, o-scon it e
4 R HG-SRYR D & zglkyl, Lsiaticntil o 6 syl or both R and R™ are C(=0) R’
gh 8 R!&ngt Rl all b 8 _r=M_-R8
Sooh Gs?i YJI( @2 seR o unddg(:zgp| lfiosbnﬁaO?%@,g?Rh{ INR'-CC-O-R",
ggf"ggg' ¥ herein or conbination of
such subgroups vvherel n Xis -C(=0-. Another
i npmatamgnwrmmgafonqmﬁmy afhageecdnpamds ofpomnds (Dfor any subgroup
reo% ?r%d ﬁgr\ém g'r C(}I'Hf?lgg SiP og&%hes%{)gr%\?ﬁg %ﬁ&%&sk or RV is

Rl@(qt@)@f -@g—(mopé( g(ﬁomgz Ry~ C1@rdyl; or both R and R are

-RR8C LO)SORO) £(-R8)-NIBRRSOR® R K, @m-a
Cl ?Ijl 6a| k)enyl or CZ 6al ynyI or bf?h R5 and

R1Q a NRSRS, B,

&Qﬂaer eree};l% g@uy Cg.ﬁqFéoa Q(@p(&gl s 'of formula (I) or any
Clsifimirbyp thefEhfaaldefingd hereirGa Gmhtinatyon ofl SicRaubgrouips, wherein R® or
| n er n OffROH P 1 Pq,sb@h gd i B 'N’RSR“ C 1.

ﬁ lyégﬁbgr oiui déi*%(ie@éo as de ged r&?’ﬁ .ofr ralky

conbl nat i on of such subgroups, wherein R5 or R10 is
C( Amplirg inteyesii)e SRBP c{f(c;e@pqungﬂgre thpss, caumgreds of formula (I) or any
Cls@iﬁr&‘{ the®¥of’ Q@H@ﬁﬁ@d ﬁ&@lﬂioccﬂﬁlﬁnaﬂrﬁ@ sd%& sub%roups wherein R or

AnBt sy S{ﬂggil (? Bogffll}bg.ﬁ)ﬁgm%c %%Y]h 8g1éonally substituted

c oftpealkeisy] of optlonall)asqbls)mned Enyalkpnydgwbeneby ke epfiorsd substituent on

\?\Eg‘rlgeﬁgylh é]ﬂel&? fﬁﬁ@'ﬁﬁ{}"ﬂ?ﬂ %feleé &H%‘id#éﬂsmtro cyano,

30 hothraslonkylranyL.de e, Cod Rm@(:@)ya%@ﬁkwand NK'R'; or both R’

35

and R'? are hydrogen, C(=0)-R'°, optionally substituted C,.¢alkyl, optionally
substituted C,¢alkenyl or optionally substituted C,.salkynyl; whereby the optional
substituent on Csalkyl, C;¢alkenyl and C, ¢alkynyl is selected from halogen, nitro,
cyano, Cs_scycloalkyl, aryl, Het', Het?, C(=0)-R'°, S(=0),-R", OR', and NR*R".

Particularly interesting compounds are those compounds of formula (I) or any subgroup
thereof as defined herein or combination of such subgroups, wherein R” or R'? is
hydrogen, C(=0)-R'®, optionally substituted C;_alkyl, optionally substituted
Ca.salkenyl or optionally substituted C,salkynyl; whereby the optional substituent on



25 Another interesting group of conpounds are those

conpounds of fornmula (I) or any subgroup thereof as
waledosngdoher ei n or conbi nati on of such subgr oURPST/EP2004/050621

wherein R7 or R12 is hydrogen, C(am-R10, optionally

substituted Cl-6al kyl, optionally substituted

C2- 6al kenyl or optionally substituted C2-6al kynyl ;

wher eby the optional substituent.ogn Cl-6al kyl,

C2- 6al kenyl and C2_6al kynyl is sel ected from hal ogen,

ni Ubgal @}%alkg%%d%%y{ahg%&ng sel&'iéd frox!iﬁﬁg 7C Ht%tﬁ ljaryl Het!, Het?,

anan e aqaslwarx}geﬁ%mé(%nanﬁp arg, Y%’Hﬁ’l‘ |9( =0)-R"®, optionally

S ubshgtituee ¢1Qélk§1 loptionalpt subetdtyd Csdikéryl ok egtionally substituted

WhE I;ééllﬁ%f lé wglp{e%gr ? o%g%sltsélﬂﬁﬁtu%nl{ %d%ic%gg'?l éf%g@{kenyl and Cealkynyl
5 lemﬁomﬁa cycwalkyraryl, ﬁetséieéc;taedl pt¢f heisegdn,
nitro, cyano, C3_7cYcloal kYl, aryl, Hetl Het2,

X A@otﬁ%t@ﬁe‘s@)l gﬁ?}ué) ‘tomp ﬁs %% c@lﬁ gl?{ds'éf%ﬁﬁﬁm (D or any

interesting se co oun for mul 14
(154 0%%%%’@\8&95%@ here@ip et eembigation af suehesuggtqups, wherein R
c ohipdrogen gshenll, €4 GhIkyY myoy¢1dalkyher ein R7 or R12 is
10 hydrogen C(an) R10, optionally substituted Cil-6al kyl,
t | o aI ; @S%Igﬁlﬂﬁ% cocréwgﬁnggg.re{ tlttfgseo (f %ﬂ%{r&% of%‘ormula (D) or any
o bsbgmup ﬁtererrf ag@efipod ho@H80r cRETNERD Oﬂ$lﬁ$®bm0up3,8wherem R%is
Clh?h}@gbn op@;]ggy&pnyl and C2-6al kynyl is selected from
cycl oal kyl', aryl, Het', Het2, and preferabl y is
aryl; or _both R7 and R 12 are hydr ogen, =0) - R10
15 opﬁn@ﬂ%ﬂrp?tere@gﬁg Erup %f‘§mp%ng§ pre @ﬁﬁq mpq)tgpds of formula (I) or any
sulbsdrbup etbréat-8alckiasy heﬁﬁn Gpédnﬁﬁﬁhhhyn sfkhsdh fubizashps, wherein R’ is

CZka T le0ON sbstu .
G ey, YRR R, KIZOABE2 0lopBHy LBl g wherby
f r 81a Qmwn@ys,uhsam@ms oraEybalkﬂeqre ea&hemepmnﬁy eelémdlf;nm halogen,
| S nffd, lcyarn¥) ol F@cldalﬂtﬁrﬁ?yl I & m@iO)ClQWgS(«H‘@E -R"€0OR'? and NR*R".
20those corrpounds of fornila (I) or any  subgroup
r eof afz defined herein or conmbi nati on of such
% ly Mfetesting gompquads ﬁVd&S@%ﬁomB |of tformula (I) or any subgroup
Cl tlfmd:d@ds defifed hyimat &ythbindfomobiindr subgtapsswhagin R is hydrogen,

Qﬁﬁy@{ (?)gﬂm BBH§%§’H;)§ 61?3@&&1?%?nﬁa‘ﬁé’iﬂ@h@eb&%%{aﬁoﬂﬁ Substituent on

co@oﬁﬂbﬂ léﬁebpte@lf&m Ingepumisro, aranoe Carreloalkylh g ddet, Het’,
25 or CEEOR'RYS(=0)p RAh @ REranidNFeIRedt i ng group of

conpounds are those conpounds of formula (1) or any

S A5 4B S o A B B PR et o orany
Hemﬂqgréi(lpltberms defined heteiity opedrybinbtion bfiswnd sGbgfaipkywherein R’is

ﬁt&% 'bp% pnal substituents on Cl-6al kyl are
eacg gl%pen ent y sel ected from hal ogen, nitro, c

ano C3.7c cloalk 1 aryl, Hetl Het2 C(=0)-R10 S(=0 R 1
ORAOSReRtsNRBRDRT coptpauags ata hass gompewndssififeraniala thovhersin

ar e, fo%@ﬁl@r Wﬂﬁﬁﬁé‘ 'B\d§ chboB@ E)Ftﬁeap}(eh%rl Ahg &NWhidhig istathiched forms (i) a
fined herein or C

g ng eg Eﬁ‘?a ﬂlé).nﬁllh@ P%‘tﬁtﬁa r%‘abﬂne sutbsntuent seslectgd from halogen or

optionally substituted C,¢alkyl; whereby the optional substituent on C,;_salkyl is
35 selected from phenyl or OR'*; or (ii) a pyridinyl or a pyrazinyl each of which

heterocycle may optionally be substituted on a carbon atom with one substituent
selected from halogen or optionally substituted C, ¢alkyl; whereby the optional
substituent on C;ealkyl is selected from phenyl or OR'; or (iii) an imidazolyl



aryl, C(=0-R10, optionally substituted Cl.6al kyl;
wher eby the optional substituent on C-6alkyl is

wa@edoeovasd? f r om hal ogen, nitro, cyano, C3.7cycl|pei/Epiop4/050621
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aryl, Het', Het2, 25 C(am-R10, S(=0Oy-R', OR' and
NR8R13. More particularly interesting conpounds are

t hose conpounds of formula (1) or any subgroup

t hereof as defined herein or compgnati on of such
subgroups, wherein RO is hydrogen or C _6al kyl. 30 A

SpechadiorHl %b&ﬁm&armpyﬂﬂr%ggﬁ &tdm? %ﬁl Wp%bﬁmted Cr-salkyl;

fornmu wherelin A toget he two’ ¢car baons
t he m#své/’w the Aptienal gHbstituent qﬂsﬂlanab%{& Fetplecdedirom lahealy?or OR™;
thh)d OR/Nng optionally substituted with one

B ﬁé lﬁﬁgéenuégegﬁigﬁlkyw aﬂg@@ eﬁePr o ¢ &R dq%ﬂ? lsl¥stituted C1ealkyl;
s ubs wihetebytthe ap@inagd aumtumt 0&33136@11@& n%sﬁl‘fqtesirfrpmeﬂwcy@loalkyl aryl,

OR14He9r Hel AndpRYErhBiyiY C; 96y dokyRARIYHegaCh of whi ch

gﬁg\?\ﬁi/%e may optionally be subsfituted on a carbon
bhe substituent selected from hal ogen or

0 pRJ7 ivisgtdrygeny 0¥ =00+R '8 dopfichaBg Isklydn;tumﬂ € eblkyl, foptionally substituted

gﬁte'n@"%‘%hke tobhHS{]j sagg]m?(?nbk g%@%&gj?%g@%fl substituent
PCT/ @%@mséézalkenzlga%‘p@ ¢4 fromCasygloalkyl, aryl, Het',
n| t r pRENamd éyabiy lgafylonal 'y subst ituted Cl-6al kyl;

R bﬁoﬁﬁﬁ"ﬁ%m@“ AR OBy g
hy B¢ orgéxydrctgenMWWba(Elwucyl,aﬁwcycHetkyl Het 2, or
optional Iy substituted Cl-6al kyl; 5 whereby the

op Bﬁi%}: tglrbﬁ’a;? Bf c&ﬂg@mﬁ%ﬁ%’s& 20 Bﬁﬁ £6F fo {jﬁﬁma (I) wherein

34 7@%0 eraw@ﬂﬁe aw Farbpgs of the phe nylc(n%g,;qp Vrv?lm%rl?§ attached forms (i) a
hydr pgedinyCoedarbyfazihy] eaih oMahicy m&as&ydeuhﬁg c@hoﬁalny Bt substituted on

opt i I I :
o bsRRtRof #H4t3 Vil he ShesuciF LSty i BRGEENBH biionally substitated
substisalkyil; W@&WhQPPBQnMWbSmeMIkGnz}qlkjdnsi selected from phenyl or

%t GajReY: rbfl(u) énﬁﬁia%%@qi %ﬁ&'iﬁl@?’su%§ﬂﬁ1|té?%rk¥ lnitrée¥ilatom with optionally
1S .ar

Oyuttagg.lt %F_ omlt;{g §uést1tgprll}ty?n pélay% 1§ selected from

hydr pheayl oph)Rny Cl_6a| kyI C3_7cyc| oal kyl . 15
heprspeci al group of conpounds are t hose conpounds
of gorml}la(l wherein A together with the two carbons

of Rt kehysiessn, C}sfsﬁwgclf’%l kyh Caﬁyqlﬁalkxl amlaHﬁtedHﬁbr tresalkyl of

pytr | ﬁbl%lhbs@i‘cutad n,% %alk%y]} ?Whe&&ﬁiﬁh@fsu%litﬁbnth{ﬁ €l ﬁﬂkl}ﬂh@ sél&yted from
0 I Su U om

oh b Er oot BT it St e BalRARY 85,5 sl i1 B, et
suKSlsl G(RQ)EI C, aI kyI wher eby the opti onal

SURSYd ﬁﬂﬁ@éeno@ Qé)}-ﬁ@lp ké’ﬂtldn§11§ %hﬁéﬁt@l@dfﬂf ‘%QTkR/'FQﬂJY onQﬁy &Qostltuted

an.m az

aORﬁ. F@@adbﬂlyétoa ﬁmmlﬂ Yotht éﬂﬁ?ff §; . I v F@ y 'the SptiOnl substituent
Cl. 6ah Kyflsalkyh ﬂnguteﬁﬂammﬂwnw il éctetefromoD; @Gycloalkyl, aryl, Het',
_6al yle LS4 sREGGHEs hRAM
R!?is C(=0)-R¥, C(=0)-OR®, C(=0)-NR*R?, OR®, NR®*R®, C, 4alkyl; and
R' is hydrogen, phenyl, C;alkyl, Ca.scycloalkyl.

Suitably and where possible, any of the subgroups defined herein may be further
restricted by

Xis -C(=0)-;

R'is —-OR’;



phenyl or OR14; R is OR7; R2 is hydrogen,
C3_5cycl oal kyl, Crcycl oal kyl, aryl, Het', Het2,

w@2008abdgyt or 25 pol ysubstituted Cl. 6al kyl ; wheeEBR20041650621
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substituent on Cl-6al kyl is selected from

C3-7cycl oal kyl, aryl, Het', Het2, and preferably is
C3-7cycl oal kyl, aryl, Het'; Xis -C(=0-; R7 is

hydr ogen, C(am-R10, optionally_ggbstituted CL. 6al kyl,
optionally substituted C2jalkenyl or optionally

2%? %s: %ﬁ@%nc%a §%léfé@m%1’ fﬁyi' &béﬂéth eorocﬁiﬁo%ﬂi: substituted C;.calkyl;
c2whsteRy #hs optional Fabstigaent Parﬁl@s ky&gﬁde qd from Gy icycloalkyl, aryl, Het',

HeHet?, andeprferabl i9 Osf@yclddlyli arydrHét'. R10 is C(=0) - R8,
C(=0) - ORB, C(=0O)-NR8RS, ORB, NR8R8, d -6alkyl: and

SukimeRispat et compauats f e FRmERLimERtiG defited by formula

deflia)ed herein may be further restricted by Xis
-C(=0-; R is -OR7; WO 2004/ @48010 PCT/ EP2004/ 050621
-30 R2 is hydrogen, C3_7c aryl , tl, Het2,
or optionally substituted : by the
optional substituent on|Cl- ‘= is sel ected from
C3_7cycl oal kyl , aryl, He : maXpreferably is
C3_7cycl oal kyl, aryl, Het'. 5 A partl cul ar subgroup of
t he corrpounds of the present imention is defined by
for ﬁ (lIfa): OHO0O NNR2 X Rl whereby the
pyWO#i°AYI ring may optionally be substituted with
hatheggidinyl eirigi raag bpsioddlydsd yibstisited withhaldgefairloptipnally

t b
ogl Iyg&%gl%tys{lﬁﬁle%%] g%g L"’;}ﬁg{l%\lﬁ&&@y hﬁte@ B ,tgﬁﬂ@lg}lyoptlonally
subspelysidstisuted Capalkynyly v, ere(bz' the R mal sah-ﬁltuents on Cy.¢alkyl,
C2. 6@l iirerlyl ah@ C83sMyhiilcas %ﬁ&ﬁ erfRinf§{seRcledi@dm halogen, nitro,

ot 200 By ¢GRS, LT et S GlaNet QR ana NR R

partlcular subgroup of the conpounds of the present
i nikantheo partisubie Sulhgdub pf tHeocammipaunds lofYhe Piidsént Ngvention is defined by

formula (I1a):

OH O

N _R2
| N

N X

\

R1

whereby

the pyridinyl ring may optionally be substituted with halogen or optionally
polysubstituted C,_alkyl, optionally polysubstituted C;salkenyl, optionally
polysubstituted C,.¢alkynyl; whereby the optional substituents on C,¢alkyl,
Caealkenyl and C;¢alkynyl are each independently selected from halogen, nitro,
cyano, phenyl, C(=0)-R'¢, OR'*, Het', Het?, C(=0)-Het', C(=0)-Het*, and NR“R'*;

and whereby

R? is not 3,5-dichlorophenyl, nor cyclohexyl, nor methyl.

Suitably, the compounds of formula (IIa) may further be limited to those compounds
wherein

X is -C(=0)-;

R'is —OR’;



NR X Rl whereby the pyridinyl ring may optionally
be substituted with hal ogen or optionally 20

w@edoymsedsst it uted C 1 _6al kyl, optionally pol ysubSt/EP20€050621
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C2. 6al kenyl, optionally polysubstituted C2-6al kynyl;
wher eby the optional substituents on Cl_6al kyl,

C2. 6al kenyl and C2. 6al kynyl are each i ndependently
sel ected from hal ogen, nitro, c.ano phenyl, C(=O-R 4
OR 14 Het', Het2 C(=0)-Het' C(=0) -Het2 and NR 4R14;

ang? lgﬂgf {%12%3 ; dl§a]13§lt ar], FEN! Cﬁb@f&ﬂkﬁi&ﬁmly 4@bstituted C:.calkyl;

iy Vb apSons) SARYRDT O Pt LFelos g Caevcloaky,ayl, Het

C OHpS Vit prefdrablgiin O éyelodk@dhryl, HO. R1 is - OR7; WO
2004/ 096807 PCT/ EP2004/ 050621 -31 R2 is hydr ogen,

C3 ycI 0 ké}f" ar%{nd &vﬁ%‘?ﬁéﬁlﬁg&g lﬁeﬁel Wmited to those

su&:mhpmumlstwlmrelﬁl al kyl is selected from
r kyl, aryl, Het', Het 2, and preferably is
cyc kyl, aryl, Het'. 5 Also suitably, the
@urfagsof forrrula(lla) may further be limted to

t hR% & hyRope) TiscydiealRin Cleydoalya)yl, HelX Hets, emylaz substituted

i|_|2t Q&déﬁglgweb g&ﬁ%th%(%r{t é)§ (9%’6%5]%? %%{1 ct?c{ Ylj ng %B tloalkyl, aryl,
T
t he BligbsHetuand pmfer@)_lyaalqsycyqlgalkzl, entleHet t@trrd Whefeby is not

C3 7§>5cgﬁggjc;§ IILhenyryl Het Het2, and preferably is
C3_7cycl oal ky aryl , and whereby R2 is not

3, 5-di chl or ophenyl , Anot her particul ar subgroup of the
c oAmotired paﬂfculatteubgmp o thenemmpowndsicd thiepresend itvyentidh is defined by
f op I A Fﬁﬂ,)b OHO OCNNR2 | X NR whereby the
pyrazinyl ring may optionally khgysubgtituted with
hal ogen or optionally polysubstitutgd Cl1 6al kyl,
optional Iy pol ysubstitut - K N,e'ﬁzt i onal | y
< '

X
N

R4
whereby the pyrazinyl ring may optionally be substituted with halogen or optionally
polysubstituted C, salkyl, optionally polysubstituted C; salkenyl, optionally
polysubstituted C, salkynyl; whereby the optional substituents on Cy6alkyl, C;¢alkenyl
and C,.¢alkynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R'*, OR", Het!, Het?, C(=0)-Het!, C(=0)-Het’, and NR*R",

Suitably, the compounds of formula (IIb) may further be limited to those compounds
wherein

X is -C(=0)-;

R'is -OR’;

R? is hydrogen, Cs_scycloalkyl, aryl, Het', Het?, or optionally substituted C.¢alkyl;
whereby the optional substituent on C;.salkyl is selected from Cjcycloalkyl, aryl, Het',
Het?, and preferably is Cs.scycloalkyl, aryl, Het'.

Another more particular subgroup of the compounds of the present invention is defined
by formula (IIc):



pol ysubstituted C2-6al kynyl; whereby the optiona
substituents on Cl_6al kyl, C2-6al kenyl 20 and

w@2008addsynyl are each i ndependently sel ected fPOIEP2004/050621
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hal ogen, nitro, cyano, phenyl, C(=0-R 14, OR14,
Het', Het2, C(=0O-Het', C(am-Het2, and NR14R 4
Suitably, the conpounds of formula (11b) may further
be linmted to those conpounds whgrein 25 X is
-C(=0))-,, R is -OR7; R is hydrogen
C3_7cycl oal kyl, aryl, Het', Het@H orOoptionally
substi tuted C1.6alkyl mhereby t he upt|qga
substituent on C1.6alkyl e
C3_7cycl oal kyl , aryl,
C3_7cycl oal kyl, aryl, He : ] er re particular
subgroup of the conpounds of the present invention is
defined by forrmula (Il1c): WO 204/ 096807

Pﬁl_‘-/n %F:a%o Qﬁé %ﬁg %1 Jing r%%%?_horbal\{'ys %s%}t()s&}]{edm fth %%Y%F Or oRtlonally
orp ulaﬂmlmesi eipkyh lmﬁpn{dlbt polystibstiutre C,z«s@ib@mdn@mt!qnally

po SBIRSHhtell %ﬁ?ﬂ Iﬁﬁ{éi/éby tﬁ@bbﬁﬁﬂéllsﬁbstltuents on C;.¢alkyl, C,¢alkenyl

B’i& &?St kyﬁ)’lcﬁq e pac }Blgfiﬁé/ﬁxﬁ/ie@y @p%g&ﬁong hglﬁgen n?‘lro cyano, phenyl,

czoeemwwoni e Hetlc Het’n G¢p@Rdient, |q(=@9ﬂ1m% aend NRIR™.
hal ogen, nitro, cyano, phenyl, =0) - R14, OR14, Hetl1,

ﬁﬁét %la%r F mf'_)gér p%r&gél?g%uﬁ%ﬁsgq fgﬁ]lg gnpmob %ﬁs f {ht ﬂgg’éeﬁ? fhvention is

pr de@rrd b fasmuladl¢)s  defined by for mJI a (llc): OHO
NiR2 X 10 Rl whereby the phe [
be substituted with hal oge
pol ysubstituted Cl. 6al k
C2. 6al kenyl, optionally
wher eby the optional sub e
C2- 6al kenyl and C2-6al kynyl arg each |ndependently
selected from hal ogen, nitro, dyano, phenyl, 15

R;éﬁi“:h 4%1 fh@ma ﬁgnallg(b'gu‘d'ﬁfdted @ﬁt‘ﬁ@ai h%r optionally

3339%%1“@1@ eal\gﬁﬁptwgﬁ?x 'ﬁlé‘%g %ﬁgﬁaﬁ%nally

f opolysabstitited Graglkiynyl ndrerdby ﬂhe mphedaltsubttﬁlneﬁs on C;ealkyl, C,.salkenyl

¢ ogH@é‘ankynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R™, OR", Het!, Het?, C(=0)-Het!, C(=0)-Het?, and NR'*R"*; and whereby R>
is not hydrogen, methyl, cyclohexyl, nor phenyl.

andiﬁoeferably i's

S 51 ySubst i t ut ed
i tut C2_6al kynyl ;

Suitably, the compounds of formula (Ilc) may further be limited to those compounds
wherein

X is -C(=0)-;

R'is -OR’;

R? is hydrogen, Cs.scycloalkyl, aryl, Het', Het”, or optionally substituted C.salkyl;
whereby the optional substituent on C;salkyl is selected from C;_scycloalkyl, aryl, Het',
Het?, and preferably is C3_;cycloalkyl, aryl, Het'.

Also suitably, the compounds of formula (Ilc) may further be limited to those
compounds wherein

X is -C(=0)-;

R'is —OR’;



wherein 20 Xis -Clam-;R is -OR7; R2 is hydrogen,
C3_7cycl oal kyl, aryl, Het', Het2, or optionally

waeamghddsot ed Cl. 6al kyl ;  whereby the optional PCT/EP2004/050621
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substituent on C, _6alkyl is selected from
C3_7cycloal kyl, aryl, Het', Het2, and preferably is
C3_7cycl oal kyl, aryl, Het'. 25 Also suitably, the
conpounds of formula (Ile) may fggther be limted to

those conpounds wherein X is -C(O)- Rl is -OR7; WD
ZOQg ééj???(%%l ai%ICEZJ;C %2%86%1 Hég P'f%e't@%al lgr polysubstituted
y

c2Caadliyl; vﬂrer?}m @BQ%t}ftl‘ERtélﬂ‘ Qa Ylsanwflec% P%Qs-r%loalkyl aryl,
SUH:‘etll Heﬁ’lhnd)préféraﬁly i6\0; scgcloglkel; aed, Hettand whereby R? is not 3,5-
cl aryl, Het', Het2, and preferably is
%?( gﬁqg .
cyc \j yl, aryl, Het'; and whereby R2 is not 3, 5-
d| chl orophenyl . 5 Another nore particul ar subgroup of
t hAxmdmmnmdspadictﬂmsupgempmf theivempowmdsi of the prasent inkgntion is defined
fO[)g'Lfb .OHONNR2 HNT/ I / X R whereby
the™i azo ring may optionaldy bgysubstituted with
hal ogen or optl onal ly 10 pol ysupsti tjuted C1. 6al kyl ,
optional |y polysubstituted! g ofgtd onal | y
pol ysubstituted C2-6al kynyl ; [y thél opti onal
substituents on Cl. 6al kpyni—C2L6al keryt—xand
C2- 6al kynyl are each independeni)y sel ected from
hal ogen, nitro, cyano, phenyl, am-R14, OR14, Het',
Het2, C(=O)-Het', C(=0-Het2, and NR14R 4 15 Suitably,
t havheeghydha dmidsezotyd ring| rgay ppidgnaiyyber bstittedywith ihalaged or optionally

to bf&@ﬁ@stﬂ@l@ﬁ@%ﬁﬁcﬂ VipRio8h 1y§ubs<€{tm@hcz calRenyIS opﬁxi?any

5
opPPﬁYﬁﬁ'?‘ﬁtv“@E@fﬁw H SERE Yo 0P| B itygh s o Oy, Ca alkeny!

opandQalsalkyirgltdre each indep&idetty Isy]ecied ferh datogenf mitny cyano, phenyl,
@c;%g :wa'cgw‘* H%W et*'@(lo) HE' ?e(@gﬁk%%;ein RIR 4. S

oal e conp formul'a
(Ilb) (Ilc) and(lld% (Jiomtlyformth
co%%was thgfconourds gf J(qrp'au a (IId) may further be limited to those compounds

wherein

Xis -C(=0)-;

R'is -OR’;

R? is hydrogen, Cs;cycloalkyl, aryl, Het', Het?, or optionally substituted Calkyl;

whereby the optional substituent on C;_¢alkyl is selected from Cj.;cycloalkyl, aryl, Het',
Het?, and preferably is Cscycloalkyl, aryl, Het’.

The compounds of formula (IIa), (IIb), (Ilc) and (IId) jointly form the compounds of
formula (II).

An interesting subgroup within the definition of aryl are the fused bicyclic carbocycles
in which one ring is a benzene ring and the other ring is saturated or unsaturated, with
attachment via any carbon atom that results in a stable compound. Representative
examples of this subset include 1,2,3 4-tetrahydro-naphthalenyl, 1,2-dihydro-
naphthalenyl, naphthalenyl, indanyl, 1H-indenyl, bicyclo[4.2.0]octa-1,3,5-trienyl,
6,7,8,9-tetrahydro-SH-benzocycloheptenyl, 6,7-dihydro-5SH-benzocycloheptenyl.

Another interesting subgroup within the definition of aryl are the fused tricyclic
carbocycles in which one or two rings are a benzene ring and the other ring or rings are
saturated or unsaturated, with attachment via any carbon atom that results in a stable



25 An interesting subgroup within the definition of
aryl are the fused bicyclic carbocycles in which one

WO 20vg/09680n benzene ring and the other ring i s BEL/BPANELW621
or unsaturated, with attachment via any carbon atom
that results in a stable conmpound. Representative
exanpl es of this subset include
1, 2, 3, 4-t et r ahydr o- napht hal enyl ,_34, 2- di hydro 30
napht hal enyl, naphthal enyl, indanyl, 114-indenyl,

b' 8&9 Q{u{’d 2REBREdRative ekaripléd ﬁebdde 9H-flyorenyl, anthracenyl, 9,10-dihydro-
tetra ydr o- 5FLbegﬁﬂp¥clo ept

e
farwayb sitepehpeRlfbal ahgnyl- 1Ar%ﬁré¥ahydr0-naphthalenyl
|nterest|ng subgroup within the definition of aryl are
t hsAnf infeektingl suBEtdup witlihiRe uéﬁﬁﬁoh df Wt Core Qﬁkﬁ;eQ{etérB@ycles having 5 to

s. are_a, benzene [ er_ring or S
S o A0S RIRPAPE LTI EicL ) PR AT, TIPIeHARREHTY o ] 6 ring members.
any carbon atomthat results in a stable WD
2004 1986800z RGHIoRPGOMHiA 5B6 ddfinitidd of dTgpbaredhose heterocycles having 5 to

Re | uor enyl
ant D b4, (RTINS KEHHE Fretice
2- hen | - napht hal enyl ,
10 2 &m’{tpulgrlg ng:ezpst@g swggp@m@mthegﬂq.ﬁwmon afiHet' and Het? is piperidinyl,

e@&tm Bg»lqsgar yﬁohaﬁly@l fiff’réﬂoquloﬁyﬁ&oﬁ@ihyl ahRdazolyl,

Lrhﬁ?’lﬁlﬁg ff} YLy %ﬁ%@ﬁﬁm@m@ yma%féﬁ%w%nﬁdop%ldmﬂ)

ri pgralzmylhemmmldmyl; p'gtrﬁiazmyll,rrg(azuly@;rmpohdmyl msoixbeolyl, isoxazolidinyl,
de;ﬂdl?gﬂélrﬂrgrrlmoéendfﬁgx%ha vl lﬁehﬁ%%?f)ﬂ% Slsﬁgl a{z%gylS ﬁlﬁoxazolmyl

10 r In
15 paFSPF}EEI’FOA}qult ﬁ‘FIQP]é%YII’ H@’rgéﬂ)éh@ﬁﬂly\h ity o@;ﬂelsooxwolyl th1ad1a701y1
d eisoquiﬂonﬁypfbeﬂﬁinldﬂwyll‘ﬁﬁé’dazaly@,l RzbgyaMYl, benzothlazolyl benzoazolyl,

py?\n}'iifal Q:}/nan)}?cg g%im)%ﬁ tetpaltl rd?o%.\é%l (@%r o gl glt dr(()jﬁlrat}yl) tetrahydro-
tr pmyi Ithlemelt; b@mﬂtl}mnyh axatlizzslyly 9nd bplyam wl-dl()aamlopentyl (also

naHEﬁe@)I@ ﬂérﬂz\()@oxolﬂ M8FARrothiAHy, rf'é@é}ﬁbdr@dloxothlenyl thiadiazinanyl,

20 ; ai?%gﬁfl?%‘flﬁi?fmy fpé%/zdmy)l( rfég’l‘&g}ﬂ%ﬁf} Lsoxwohdmyl and isodioxo-

t hthaazﬁhﬁhnylt mdalyd] bahizotriazolyd pinhidazg4 Yo lpyridinyl, dihydroimidazo[4,5-b]-

]b ?ﬂ?ﬁ?f’ lﬂ(yﬁﬂdo 43 &ﬁ»,?,hhggﬁ #lh?wg!gggaiﬂﬁ %]By}ldmyl tetrahydro-

t hPX\’Eﬂ’?ﬁ 9F1pyrlri§1ydm>ﬁm PHy?-2 Mﬁamﬂ aawércgnyrrolo[l 2-a]pyrazinyl,
t hte@ﬁ@?didplynohﬁ[mw@hb&ﬁi’ﬂﬂyzl Mﬂiﬁlrbpﬁi@bw 2-a]pyrazinyl, isoindolyl,

b . .

25 t :?nd%ﬂ Pﬁ?h‘}ylf(’é?mgg 1%81?'1?15{?] P%Jiroéln f c’mnolmyl, chromanyl,
t etspahma@ryl mithelgdinyl husnyl, ;,aammn@nyu, 1, 8 napthyridinyl
Oxaﬂ'igﬁ&ﬁh&l&l yl, &Sﬁéﬁl b vi; RuakadsghPp L ﬁékraﬁ?&r%%oqumolyl

nape et r any

tetfP%‘aﬁ 3 Wm%w‘yz 3 a&mm%gﬁwl b1l 31 thiazolyl, benzazepiny,
di dihyddrotetazspimdnyénzotazeginph ayitydrobenzodiaraginylaapd

30 . d' g%ﬁ%japhl%égh}&i %)%y qﬁ%eﬁ%ﬂ%ﬁ@a %\%%?égi 'bg{anéqxbohnyl tetrahydro-
d| hfytew einly @qmdlgylbphewmydu nvhﬂlnoxazmyl
pyrazol o[ 4, 3-c] pyri di nyl ,

di Ryshra smaﬁ Hhietedring QJIIPbehlS* wiiblin f tﬂeeaéfﬁm&s 8f Het' and Het” is defined by
pyr %%8839 )é‘ﬁ(}?%tq I Cg?%w lﬁ%{l};ﬂone ang 1S aallegvggez Il‘llrllg and the other is a

35 t et;artai‘ayeﬂ apytsatiraed heteddiymadontyihing ring, more in partlcular

OC%,%hdlﬂg&%‘léﬁ%%& 124]%1(82%% gi@lhmydﬁoo'lﬁdt?ér% zolyl,

ul noxa

qu?A=diby ey | H-inflelyb 2, mhydéwlﬁrmmdolyh !;Hclﬁri@rfﬁs\ny benzooxazolyl,
phihiabB& 1) Yo guﬁid)'hlnm/ {14, 5-HiHEdRRR P BttAofty 1a¥epiny], 5H-ben7o[e][1 A4l
1, 8- napt hyri di nyl di hydr oi ndol yl , d|hy r0|50|ndoly

t et rahydr oqui nol yl , tetrahydr0|squ|nonI I m dazo[

2-a] pyri mdinyl, 2,3-dihydroinidazo[Z,I-b][I, 3]

t hi azol yl, benzazepi nyl,

O-




di hydr obenazepi nyl , benzodi azepi nyl,
di hydr obenzodi azepi nyl, and 30

wo edonadsgor obenzodi azepi nyl, phenot hi azi nyl, caP@BEP1094/050621
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bet a- carbol i nyl, tetrahydro- betacarbolinyl,

acridi nyl, phenazinyl, phenoxazinyl. A particularly

i nteresting subgroup within the definition of Het' and
Het2 is defined by a fused bicygéic Het' or Het2
wherein one ring is a benzene ring and the other is a

35d1§§éﬁiﬁ tﬁ% -&h w&sﬁw&ys@]ge%ﬁmé?&%ww _3t88ydro-1H-

ring, rt I.C H- Benhzo

| Dot 1 idiazepinh 9.y tstiabyres b rrcazo By mezﬂ enzol1,3]dioxolyl.
-d| hydro-1 Hindolyl, 2,3 -di hydro-1 Hisoindolyl, I

H Anded a1y sub%ﬁﬁﬁﬂ@%l@d(ﬁlds aﬂEUﬂhB@é téipounds of formula (I) wherein one

|so |noI enzo[ b] azepi nyl ,
R?o?%e'%fbll‘]“’v% rf%&ﬁ Y'PCT/ EP2004/ 050621 - 35

d| azepﬁdl—oz 5-di hydro-1 H benzo[ b] [1, 4] di azepi nyl,

2, %4, 5-tetrahwdiop- 114- benzo[ b] [ 1, 4] di azepi nyl,

2 3,4, 5- tetrahydro IH-benzo[b]azeplnyI

e b B I TR B st

on@ CEQY-CreDp- B, hdlkylf ahd/om Nng restrictions apply:
C—O Xis ; and/or 1-1 R is hydroxy; OCl

|~ kyl ;
%ﬁfytég SR SR MhabUange, &Gl pRly
C3C7@a} armdml}aryl ngalkalHéilQl Het ,Cr 6a1kaned1yl-Het wherem the

C lebadye ] ilryf:&{eﬁt oz lrRat KM&I be c@kmﬁé‘l'lﬂ‘ anRdtuted éﬁ Yhe or more carbons

ER e MR e e e

substituted on one or nore carbons or heteroatons
vvi the Avainggeay béiiméllﬂdshydted & Gibsttityd pn SHeO) Brdtd cdboky by heteroatoms
I / el e unsubstituted or

st%‘l}%a&?%g on % orl“'anloﬁ?ﬁe dé]%rﬁg%)régpor het er oat ons

vvlth hal ogen, Cl-aal kyl, Cl-4al kanedi yl -phenyl. A nore

pafitnerd mﬂlg@lbrgwmpow of the cempevnduial mwnbmgemn is defined by

mmgﬁﬂ%{ln ns defined by 20 formula (I111): OHON R2

Al O U|tably, t he compounggqof cgornmula (I11) may

further be limted to th wherein R is

-OR7; nore in particula QA /ﬁ?kyl; 25 R2

i s hydrogen, C3 7cycl opl kyd, @ ") Het2, or

R1
Suitably, the compounds of formula (III) may further be limited to those compounds

wherein

R' is —OR’; more in particular hydroxy or O-C,salkyl;

R? is hydrogen, Cs.scycloalkyl, aryl, Het', Het?, or optionally substituted C;.salkyl;
whereby the optional substituent on C;alkyl is selected from C;_;cycloalkyl, aryl, Het',
Het?, and preferably is C3_scycloalkyl, aryl, Het'.

Suitably, the compounds of formula (IIT) may further be limited to those compounds
wherein

A, together with the two carbons of the phenyl ring to which it is attached forms a
monocyclic Het’;

R' is —OR”; more in particular hydroxy or O-C; 4alkyl;



wher eby the optional substituent on Cl.6al kyl is
sel ected from C3. 7cycl oal kyl, aryl, Het', Het2, and

weediesably is C3_7cycl oal kyl, aryl, Het'. SuiPebER2004/050621
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t he conpounds of forrmula (I11) may further be limted
to those conmpounds 30 wherein A, together with the
two carbons of the phenyl ring to which it is attached
forms a nonocyclic Het2; R is.36lR7; nore in

particul ar hydroxy or O Cl4al kyl; WO 2004/ 096807

PG & A50E 2y cl6atEy1Re &y M I0HEN. &S 1G9, 4t QA1 lor substituted
T A s A L0 i

Cl Heg) Wy, iRl prefeesleds Cs aopcGliddy alyhailét)] andavhdreby R? is not 3,5-

Het. .. Het.2 nd preferably is C3_7cycloal kyl, aryl,

He‘i‘d;ﬂog?P e\%gr eby R2 is not 3,5- dichlorophenyl. 5 The
compounds of the present invention can generally be
prEhacedpasidsgiphopedentasverdioal aagcggaenaﬂytuﬁqg@ared using procedures

PT §:§585uE Y0 Eif‘o%g E)!r&"eﬁu}e@ &E&iﬁé&%ﬂ%@éxarﬁ’ﬂ%&' cul ar

reaction procedures to nmake the present” conpounds are

descri bed below. In_ 10 the preparations described |

beParticulen ecactiar prasgdpies de aake thy prssentcompongds atgrasgrdbed below. In

meghe WReptstionsfdes@anmislyw, fhidrbidionpbdiidte thag eGEslated from the

to t hodol ogi es gene Ly kn i n.the art, such.as

{ OPCETh A P BERSED: ot pU R schBiibg o RchHiiokifEgenerally known

anih the larteweh agrfap byampls, éxteactionegystalization,tnituratipn and

patioRbatddigprizonpounds of the present invention is

preparing on one hand a dial kyl -di carboxyl at ed

A-ring, substituted on positions x and y, whereg L ]

y =Astrategydpnn sygthesis palk ojithe comppundspithgpresepisinyeniianys preparing

?:I UGS bfié Raste a;nj dﬁﬂ@l{cﬁaﬁbiﬁﬂgaﬁﬂ HA-ﬂ‘B@[ sutstitfiedl ot Pbsitions x and y, where
ai sen _condensat i on .t t bcar ted Akl .

i TR vl 8 et haff KR! SRsHRIYA Rlcthindd, Md reacting by

pr ogans of adgulie Clpiséeendensatiom ibe anethyldicaghoxytated A-ring with the

SURSR? SullsBthied s@eRffidEe MThoHBeVed $r3ahES E’@aﬁe StHan9deduced, further

O0OOHO AX OR+M-RRAN YORO O The

x, SPOSFLed, PT GHRERISEY PFher EERCHOPS AYTSRefe t he

esterificatOon result of digsolving a OH O

X, Y- di cgrboxylic acid pith an al cohol,

reactimg a Halt of x,y-aryfdi carboxyl ate, e.q:
X,y- aryl di©arboxylate with an hal oal kane, in the OH
presence of x,y-aryldicarboxylic acid and

The x,y-dialkyl-dicarboxylated A-ring may be the esterification result of dissolving a

x,y-aryldicarboxylic acid with an alcohol, catalyzed with mineral acids and heated.
Sulfuric acid, hydrogen chloride, or other known catalysts may be employed as mineral
acid catalysts. Alternatively, reacting a salt of x,y-aryldicarboxylate, e.g. sodium x,y-
aryldicarboxylate with an haloalkane, in the presence of x,y-aryldicarboxylic acid and
heating.

On a parallel scheme, the N-R? substituted succinimide may be obtained by reacting a
N-R? substituted amine with succinic anhydride. Said reaction may be enhanced with
the addition of suitable solvents, such as acetic acid, in the presence of catalysts like
4-dimethylaminopyridine (DMAP). Alternatively, products with solvent and
nucleophilic catalyst functions could as well be employed, such as the pyridine-type



heating. On a parallel schenme, the N-R2 substituted
succi nimde may be obtained by reacting a 30 NR2
waeamghddsot ed am ne with succi nic anhydri de. SaPdI/EP2004/050621

reacti on may be enhanced with the addition of

sui tabl e solvents, such as acetic acid, in the

presence of catalysts |ike 4-dinethylam nopyridine
(DVAP) . Alternatively, products_ggth solvent and

nucl eophi I ic catalyst functions could as well be

RE Qb S\RX:H ﬂl&@afeycﬁ b0 3 Bbining succinimides

PCT/EP2004/0506 N-R2 substitdt ed

o G RRIRY 15,08 PaoEd BRI sy EBRGF AT EONE base and solvents.
succinimdes wth hal oal kyls, or hal oal kanedi yl -aryl s

i rrrhél@mmce CaleRt] il rbéftﬂn&iﬂ@&bﬁ@éhcmg\agm-mgTdmest&mdaamh a

s SR R 80 it 1R B e e,

with a N-R2Osubstituted sugginimde. OOCHO ((3radd O
+ NI NH2J|A di fferent stgategy for a synthesi

ning the | ac
formation offf an am de and
into a sul f¥xide 10 with oXidizing agents such as NH,
sodi um peri odat e, applying a Pummerer rearrangenent,

Wi jhaifrdRpe gﬁ'ﬁg ﬁ';rei égﬁrmgﬁ @orqhbt%é@éthﬁ '?ro@@ﬁ%%g'fﬁsed with a
nm%@ﬁ*y S‘S ‘gAaI rgclheptlc},&ht%o tzlz‘ll‘g g%&%q? (@egmlg)the lactone with
( Gh &8didm 1ihidla1B,' fErﬂdatmn of afNaitfide afd &kidatiomNeRheNulfideRAto a sulfoxide
10 R witﬁ o'xi(gzi%g éggg shlclpagsodium periodate, applying a Pummerer rearrangement,
with subsequent Diels-Alder and elimination cascade in a one-pot-procedure to yield
the compounds of this invention.

0
NaSEt s
@] 0
COOH
@)
i) (CICO)2
i) RR"N
iii) NalO4
o 0
< NI
OH 10 1] $
| N—R2
—R2 < '
- N
o Ac,O SR
PTSA
N__ solvent @)
R'/ R"

Reduction of the cyclic anhydride to obtain a lactone is achieved by treating with a

15 reducing agent, optionally in the presence of an acid. Examples are available in the
literature and include for instance reducing a quinolinic anhydride with NaBHj in the
presence of AcOH to obtain a furopyridinone.



PTSA N solvent 0 R /CR' Reduction of the cyclic

anhydride to obtain a |actone is achieved by treating
wWOowRdh/0268015 reduci ng agent, optionally in the PCEERINOE050621

of an acid. Exanples are available in the literature

and include for instance reducing a quinolinic

anhydride with NaBH4 in the presence of AcOHto

obtain a furopyridi none. WO 2004/3896807

PCT/ EP2004/ 050621 -38 In an alternative route of

Sy th Qﬁ%lténﬁ%v@ PoHE b antﬁésﬁ GPccﬁﬁgﬁﬁ{Hs df@H@ﬁfebé}ﬁ iné¥htion, an A-ring,

-rlng el n | - car box
2 e malkyld?aa %dﬁtegargﬂ y= ?srnﬁfé'a@{%a]dwxm 1hayl i§ireagted by means
O aif aeTiaizon dondamishtion with a 19-RE daBstmbat sucvinddide catalyzed by mineral
Su U
ny a1 by SR AR igRY STbOG B oSBT a8, SRR o swong
5 st ﬂglﬁlg r@ems the ¢yslisgseup leheingyan doyl gxmpwmmnrtge presence of a mineral

acwkigg M Sithds Bf HREFoRM . WherBin R "Rl all%cgrgup, as indicated
ylelq_}qugng6 s of the formula (111), wherein 1S

an A fhggchg E’ﬁ O%s indicated in the schene below O O

OHO EORCER2 A+ NR2 A YOOOOOO OHO OHA o

Al OO O The d ved products may be
optA onal | ed, fur substituted or ¢ I 1V
10 (ot hd eacti ons. 4or| i nNamZ, —when—¢i s{ anLoxg
may be convertied into dinethyl
e synthesis engonpassed in refere
Tet rahedton,O57(13), 2581-2588; 2001. Optionally, ti®
X=0x0 group may be converted into 2 radicals: R a

hydr oxyl by neans of a Gignard reaction, as here
under illustrated: 0 0 \ RMX N-R N-R OH OR

OH O OH O
_R2
O N2 X N
o o)
o

The derived products may be optionally reduced, further substituted or experiment

10  other reactions. For instance, when X is an oxo group, such may be converted into
dimethyl by following the synthesis encompassed in reference Tetrahedron, 57(13),
2581-2588; 2001. Optionally, the X=0xo0 group may be converted into 2 radicals: R
and hydroxyl by means of a Grignard reaction, as here under illustrated:

(0] O
R-MgX
OH
@) R

15 Inaddition, X as oxo group may be converted into a diphenyl moiety by reacting as

here under illustrated:



15 In addition, X as oxo group may be converted into a
di phenyl noiety by reacting as here under

WO bdoustdsat ed: WO 2004/ 096807 PCT/ EP2004/ 05062 1PCTF/BB200}/ 30621

5

10

15

20

NH2 ~NH2 N PhMe, AICIN3 O/ \ M M Reference:
Het erocycl es, 46, 225-233; 1997; Eventually the X=oxo
noi ety may be transforned into a thiooxo group through
5 thionation with Lawesson's reaggent (e.g. Synthesis
1996, 1485-1488). Conversion of the X=oxo group into
an am no, may(pbe perfornmed as follows: 0 0 N 1.
NaBH41 MeCH, 3 H 2. NH3 NH O NH2

reacti o -an X=arkenedi yl noiety is obt gkt
oxo group. Alterna®ively, one nay obtain a ring
cl osure through a double C ai sen condensati g,

N-R 15 0 By reduction of the nonothi onat ed pound
wi th Raney Nickel, one can obtain a X= -CH? o] )
Variants of the R group may be obtai ned al\sllel ndi cat ed

below in the table: 20 WO 2004/ 096807

PCT/ EP2004/ 050621 -40 target R _synthesis starting
fr%ﬁﬁef%ehgﬂ%‘%iﬂd"ér4%@2@02%3&&887; noi ety i s hydrogen

by hydrogenating the triflate with Pd/Cin a suitable

S ORVétthallyhie Ogok dihotdty @idy i tratgférhedai e thivbtdgobp Rrough
orthli:)éxm::l%iﬁn Qslntc}{ a\tzvte]gs%llegshregéénrt ?etzlgo §y19t{1estig ?9§ér1%%t5—f34&%51.0| '

Conversion of the X=0xo0 group into an amino, may be performed as follows:

N 1. NaBH,, MeOH, CHCI;
X NH 2. NH, | X NH
N>

%

|

) NH,
Reference: Bulletin of the Chemical Society of Japan, 60(11), 4178-80; 1987.

Further, by means of a Wittig reaction, an X=alkenediyl moiety is obtained from the
OXO0 group.

Alternatively, one may obtain a ring closure through a double Claisen condensation on:
o}

N——R

7
A,

By reduction of the monothionated compound with Raney Nickel, one can obtain a
X=—CH>- moiety.

Variants of the R' group may be obtained as indicated below in the table:



sultam by reacting the triflate or bronoderivative
wth 2H 1,2 -Thiazine, tetrahydro-, 1,1-dioxide in

wo bm4pysadsence of a suitable copper catal yst. PCI/EP2004/050621
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C3_7cycloal kyl By a Heck reaction with a cycl oal kene
on the triflate followed by a hydrogenation C(=0) -R
by a Diels Alder on the parent isobenzofurane system
S =0,, Rby a D els A der on thggparent

I sobenzof urane system OR7 by alkylation of the parent

ph e{&géet RAl 1 eady ﬁéﬁm&ﬁﬁgﬁi e ‘iilardgng{ﬁr amify gfdup

Al der ont e parent enzof Orané system
CI -WQIWI‘S throfigh a Stille coupling C2-6alken |

t hrﬁ?}tﬂ"c’i én Still ‘byq@dﬂéédﬁﬁhné:ﬂw&ﬁlﬂéw{th IPd/@ in a suitable solvent

So ashira reacti Alterntlve e
hyn;[?ngqn ar r\llla< A eRhe WAQ\QQEE E&Cll?’

A A Yoot

gr onigromay  be ad:hmngh maimdmvmﬂthe panrent plsdnaihc e Ts CI and

the Caditih of a bd%g réé'c%nlgacfle k)%ﬂ)g(ﬁeriﬁtwg tJﬁth 2H-1,2-Thiazine,

presence of an ven
di lchl or onet hane tetsalwdrcan étlh@pandhmmenqemfram@blempper catalyst.

of % cﬁﬁllaqxs |By3a ﬂ%bré r&xtiBh vth 4 Eﬁal&lk@ﬂ@wm& trifla®iHdllowed by a
may be “acconpl Ig‘é( react| ng the” hydroxy noiety
vvith the R -cal E{ng allofti d, a coupling reagent such

as—TBTU (2-(1!—L benzotriazaol -I -\J/! )-1, 1.3 3 -
t et CéAR)-Ry| ur onibyra Dils Alded @hahe pated) isoBerbafranel systam

trf §E;=IH) -‘?ﬁ EE K b&f%%ifeﬁ? a?cq %eopqche paleep%‘ Qsoggx?qg?&rangtsystem

r

AL n ~ A 1
SO Vet ahftt—te¢acttons—Cconttti —anotne

Bi' ment . i n{ byddictlation of the pa&nt pgamlpAﬂma@y Rexample described

V\’” C&LﬁRﬁﬁﬁ Het byl SDIdE A1ddIInARE Patcht foB¥hZohiaHE Q9stem

and _the nrirogen 1s the ornt of attachment—to the
bengbfrﬁikylnr oup dhropgh aStille couplipg )y e, may he

aCCQEUEHlkéMd by thioagh h&ﬂle%u@hﬁgd no-7-(3-bronmo 15

e e, PRy Sbhhf SO 5, B o

o UIIIy\JIU T LI ] LY LA Y2
appropriate solvents and in the presence of a
c at/\aieynatWelgnwhm Rbfis a hgdpeyt sroap, mnmkiog/tam offa todydresuldony] group may

regeti eg wd%?ﬁéﬂﬁc%r’f@ﬂ Xxﬁi ﬁfle atbgge gﬁ?cthl as tgethylamme in

group 1 nt sal nol et
obthsi m@@ng? oif @a@ppmngtepqqlv@.t such as d1chloromethane
7-(3-brono-benzyl)-9- hydroxy-pyrrol o[ 3, 4-g] qui nol i ne-6

d8ndm|§>crtﬁ%ﬂ/&rh$k¥<ﬁﬂfén2 @n@@&rcﬁbﬁ%tfﬁ%’ycdrﬁéiﬂféyé&@é Z§taf @the R' hydroxy

| SSOl ve n e r | a .

DCARRB 0 PO AP DSt iRt BRaS T B i IR Re-carboxylic

a ®ddpo bmglmg\ﬁebm yhonbeTBTIE (e benprtaparlddybyl, 1,3,3-

t 1 GAtahh q&@%mdrgsoemepgaﬂm%abamémﬁﬁ ihGhe presence of the

gi ve N-h benz eanl Cc IS treated wt
anﬁ%PPﬁéteNQ 8 sAM TRAHHRNSicOBAIONS. at around 80C. 5 To
i ntroduce Cl alkanediyl-aryl-Cl-4alkyl as a R2 noiety,

0Nk HdthérCdrhBdiinRat, e dudiien ©fladMét1 @roup into R1, wherein the Hetl is for
instance is a pyrrolidona, and the nitrogen is the point of attachment to the benzene
group of the core-structure, may be accomplished by reacting the 5-Amino-7-(3-bromo-
benzyl)-9-hydroxy-pyrrolo[3,4-g]quinoline-6,8-dione with dihydro-furan-2,5-dione
dissolved in the appropriate solvents and in the presence of a catalytic amount of
reagents as employed in acylation reactions, e.g. DMAP. Alternatively, when the Het1
group introduced as Rlisa pyrrol, said moiety may be obtained by reacting 5-Amino-
7-(3-bromo-benzyl)-9-hydroxy-pyrrolo[3,4-g]quinoline-6,8-dione with and
2,5-dimethoxy-tetrahydro-furan dissolved in the appropriate solvents.



N N McPhCH2Br, K2C03, Me2CO O Alternatively, in the
reacti on above, reagent McPhCH2Br may include a I-let’

W@eooke96R07 gr oups i nstead of the phenyl group, bPyT/RP10041050621
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Cl. 4al kanedi yl - Het | - C14al kyl, and 10

Cl- 4al kanedi yl - Het 2- C1- 4al kyl could be inserted as R2
noi eties. To introduce C3. 7cycl oal kyl, or

Cl4al kanedi yl - C3_7cycl oal kyl , as4R2 nvieties, as

exanpl e, cycl ohexyl am ne and mal ei ¢ anhydri de woul d be

r eeg ifebdice ]aqggla!l&eanP%l £RC iRty N%éxz?hﬁ'iléﬂmﬁé can be prepared by
N-cyclohex eam c a}gld t o whi

urr
ESRmeBRIeicy énélamfl haleprnzytamige %w&ﬁ%% %ﬂ%@aleamm acid,
m wthw}ﬁs lneateddvith adbydridedNaOAb and tahhpdtdd HOA cath26ind 80°C.
renoval to give N-cyclohexyl mal ei mde of high purity.

I'I'ETg B@% ‘#’glc}éb‘%ﬂﬁg@p{ggﬁyﬁ-ﬁl%@ lﬁ%f) emgi%%'l, %ng ?nay follow the next

N- mactiomiexyl et hyl ) mal ei mi de. 20 For the introduction
of Cl-4al kanediyl-aryl-0-aryls as R2 noieties, R
artisan may obtain those fromcomercially avail ab
compounds such as, O CN CAS 50789-45-2, avail able
Apin Chem cal Ltd., and then convert them by a Ranhe
Ni chel reaction i nt o their am no equivalegts,

by a reacfion Wit h succinic 25 anhydride t WO
2004/ 096807 /' KP2004/ NRPGALBr, K4D,0Me,cO O | @)
Hetl as R2 —be—for—instance—obtai ned § ©
comercial s s, such as InterchimlInterne tes,

CAS 170805-72-8: 00 O NO 5 Het2 as R2 noiety, may
be Afligrnatinekya irc thegbacti aomcaboive oiergentide R GH. Boway elsxslu@@ Het' or Het’

as grouph A AASHRE Bh&RTRPS! byl Whieh G, LARen&B9I e Oc 021181, and

C4alkanediyl-Het?-C; 4alkyl could be inserted as R*> moieties.

To introduce Cs.scycloalkyl, or Ci4alkanediyl-Cs.zcycloalkyl, as R* moieties, as
example, cyclohexylamine and maleic anhydride would be reacted at 100°C in
O-xylene to give a slurry of N-cyclohexyl maleamic acid to which a slurry of
dicyclohexylamine salt of H,SO4 would be added and the mixture heated at 147°C for
2h with azeotropic H>O removal to give N-cyclohexylmaleimide of high purity.
Alternatively, N-cyclohexylmethylamine could be employed to obtain the
corresponding N-cyclohexylmethyl)maleimide.

For the introduction of C_salkanediyl-aryl-O-aryls as R> moieties, the artisan may
obtain those from commercially available compounds such as,

(o) CN

CAS 50789-45-2, available at Apin Chemical Ltd., and then convert them by a Raney-
Nichel reaction into their amino equivalents, followed by a reaction with succinic
anhydride to form:



N~1 OPyrazole, as A-ring, may be transfornmed into
its correspondi ng nal eic anhydride by placing

WwWQ2miaz@Ehet ones in reaction with nmal ei ¢ anhydr PCBEER2V04/050621
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McCOCHN2. 10 For preparation of

2, 3-qui nol i nedi carboxylic acid, the artisan may foll ow
the syntheis as disclosed in reference Bull. Soc.
Chel . Belg., 89, nr. 3, 1980, pg4205, or alternatively
in reference by OPPI, 14, 396, (82). 15 Indole with 2
carboxylic groups is conmmer avai | abl ¢

SALOR. H N COON COOW Sy C
pyri dazi ne- 3, 4-di car bgxyl i c\aci d y be acW d by a
di scl osed i our na
990), 27(3), 579-82. WO
50621 -43 Reactive pyrroles
may be obtai ned as lows: H O\ N 1. DVADC\ / 2.
MeOH MO OV U )-/ O Simlarly, reactive furane is
obtained by: /N Ph (~° DMADC, Hydroqui none O MO C

ngﬁdglﬂz '%‘hl“-’]gy f}rsla)g%%n'f;k@erglglgtgﬁf y&%ltglglg{i %r[ﬂf‘n %xﬂh&?&Qf’é@dr&e% such as

Chbﬁgichlm ﬂﬂféﬂnﬂlé@&&Aﬁ lﬂro§9§ 728%acti ve benzofurane is
obt ai ned for instance: 1. PhOHdQQK (Co2me)2 O

ﬁ@

Het® as R? moiety, may be for instance obtained from commercial sources, such as
Interbioscreen Compound Library, CAS 69971-90-0:

&

Pyrazole, as A-ring, may be transformed into its corresponding maleic anhydride by
placing 2-diazoketones in reaction with maleic anhydride and MeCOCHN?2.

of Fbterocyllc Chem st
2004/ 096807 PCT/ EpP2004

For preparation of 2,3-quinolinedicarboxylic acid, the artisan may follow the syntheis
as disclosed in reference Bull. Soc. Chel. Belg., 89, nr. 3, 1980, pg 205, or alternatively
in reference by OPPI, 14, 396, (82).

Indole with 2 carboxylic groups is commercially available from SALOR.

H
N.__COOH
I T |

COOH

Synthesis of pyridazine-3,4-dicarboxylic acid may be achieved by a hetero Diels-Alder
reaction as disclosed in Journal of Heterocylic Chemistry (1990), 27(3), 579-82.



HCNO, prepared in situ by hydrolysis of Me2SiCNO in
aqueous THF, nmay undergo cycloaddition reactions with

wa@bdoenesoand al kynes to gi ve i soxazol es. | sot hPEBPB®04/050621

10

15

may becone reactive with the introduction of the 2
carboxylate noieties as 15 follows: 0 ZN~ ,N+S S S
O 1. Pb(OAc)4, CHCI2 S- 2. DVADC, benzene O 00 A

t hi ophene with 2 carboxyl ate noiggi es may be obtai ned
from WD 2004/096807 PCT/ EP2004/ 050621 -44 S S DMADC
\'/ OHOO OOO\ Acarbazole with 2 carboxyl ate
groups.is obtained from, O HHNO1l. Ac20 BF31
Et Zgafiis maroles may berghgiredss fllowsy 0 Reacti ve

qui noxal i nes may be prepared as follows: 0 O OH HO
"xx:: . G20 HOQ / N O5 2 Na The covﬁ:ounds of
t he present i@/enti Q H t he
correspondi ng ~N-Oxide”f ornBMAOI owi ng ar t\y kn
procedures for convertingZ2aMePHval ent nitr
its N-oxide for Sai d N-oxi dati on pe i
generally be c rri/ d out by reacting I ng

mat eri al of co nds with appropriate or&ani O or

i norgani c peroxide. 10 Appropriate inorganic peroxides
cofpmiledy, reagtivefurgpieds obtatheddon per oxi de, al kal i

netal or earth al kaline netal peroxides, e.g. sodium
per oxi de, potassi um peroxi de; appropriate organic

per oxi des may conprise peroxy acids such as, fo °
exanpl e, N \ /
(/J/ DMADC, Hydroquinone___é
O

MeO—C C— OMe

I ]
) )

1H-1,2,3-Triazole-4,5-dicarboxylic acid, dimethyl is commercially available from
ChemDiv, Inc. Product Library.

Reactive benzofurane is obtained for instance:

@)

o > FéIg:'Me)z © | o~

\O B O\
O

HCNO, prepared in situ by hydrolysis of Me»SiCNO in aqueous THF, may undergo
cycloaddition reactions with alkenes and alkynes to give isoxazoles.

Isothiazole may become reactive with the introduction of the 2 carboxylate moieties as

follows:

- 1. Pb(OAc),, CH,Cl,
S_ 2. DMADC, benzene

A thiophene with 2 carboxylate moieties may be obtained from:



benzenecar boperoxoi c acid or hal o substituted
benzenecar boper oxoi ¢ acid, e.g.

wW@2mhiom807 benzenecar boper oxoi ¢ aci d, per oxoal KBEDER2004/050621
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acids, e.g. peroxoacetic acid, 15 al kyl hydr oper oxi des,
e.g. tert-butyl hydroperoxide. Suitable solvents are,
for exanple, water, |ower al kanols, e.g. ethanol and
the |i ke, hydrocarbons, e.g. tolygne, ketones, e.g.
2- but anone, hal ogenat ed hydrocar bons, e.qg.

di chl or onet hane, and-mxtures of such | vents. 20
The present conpoung an thus be used anlngls
preferably in mamre and in partlcularS'- i

phar maceuti cal s $er 3¢, in mixtyres with one\an
latLLa_IFA__éEep\aratl oys.

or in the formlpf phg

2004/ 096807 P . -45 Furt
present invention relata t o phar maceut4 cal o
preparati ons which as Gtive constituents contarn an
effective dose of at |east one of the conpounds of

t hiscarbagplanwith? Garbexgdiate igepunsds ebtgingeelrgm:
pharmaceutical |y i nnocuous exci pi ents and Me O
auxiliarie¢l The pharmaceutical preparations n

cont 0 90% by wei e, BBF5ELRe copicupe. O/Me
phar tlcd prﬁparatloh§m@§ﬁ be prepa
manne OWNn_ pe eybo one of skill in the O\Me

thi s purpose, at Ieast one of a compound of thls
i nvention, together wwth one or nore solid or liquid O
pharnaceutlcal excipients and/or auxiliaries and, if
deBeadiye quingxglinpshamey bs niprared eh Elloyrar naceut i cal

active conmpounds, are brought into a suitable o)

admi ni ti ofHf or m or age for i n then be

used 1 oput S ﬂ%ﬁh:ﬁ r%?ne“@? N 0
veHéri nar 'ﬁ'ne..,Phar B ica#s—mﬁ+eh—eont _
conpound ' Me N

g to theNT nventaa can be
adm nistered prally, parenterally, e.g.,
i ntravenousl y, ?ectally by inhalation, or topically,

the,d &g&gfiﬁ&% GAHL B&e%%ﬁtf\hb@ﬂ}gﬁa%ﬁ? SRRSO 00 {1’1% corresponding

i ndi vi cular course
di Novxide f@l@ﬂo@llpwe!w axt-kngwa pramdwssfm &ONYRTting a trivalent nitrogen into

prid RLéBde fdre B@iﬂwfbx&iﬂtlbh andtﬁmtljﬂﬁy géﬁerblify f)@ Ghdriedlout by reacting
on th? asi s of .his ex

U RE S P SPEVBHTISBIG HPBIOWFIA By inorganic peroxide.
phAppepeiaté nakganic perbaides nompeisé,der exahplenbydrogen peroxide, alkali

g eﬁl’efa‘? o eRSh Qﬂ%ﬂh@ ﬁée?éigﬁ?&gg%)é gb§§§i§m &bk fle, tassmm peroxide;

auxi raril1 es an nmpoun carrl
antRRsRPTRLR 1058ane Beforides maay @mprgﬁemeé%y agids Wélaaﬁs for example,
fl l@é&%né@ﬂﬁdﬁ@dﬁ(ﬁc acﬁﬂﬁ&ﬁld/ﬁibsﬁﬁﬁed Eaimhbd:arﬁﬁ;ie&oxow acid, e.g.

ag achi e a de effec buf f er  subst anc . .
b MenpentepbolitRo ok fatiantl fil, 3 TRRRO8Seco acid

pr@lk}zlho'dmpmmdw ea: tertrbutyl lhydmpmeuqi¢ eSwitable s@ients are, for example,

'prhfék QBg)Ieg alk%ﬁolsné gciétﬁglllcg?éng?{% #Rg ﬂng%%a?g?ns e. g toluene, ketones, e.g.
YHRgECofe ?$Féla}ﬁd§§’ Cafmnﬁﬂoﬁlmowgt@@sf & pitures of such

thﬂﬂVmﬁatnent of warm bl ooded aninmals infected with

viruses whose existence is nedi ated by, or depends

h
or B piedEnt soRsainaS forb TR BB SR BRI G mifimals, and in
preartiolai m/eemanngs pepmedailticglsqen dé.tin onigturss withaingdinother or in the

W fPmt bR a8ddiRE] preparations.



30 pat hogenic retroviruses, include AIDS, AlDS-rel ated
conpl ex (ARC), progressive generalized

wo yovplgdenopat hy (PGL), as well as chroni c CNPdi/BERPRS€650621
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caused by retroviruses, such as, for exanple HV
nmedi at ed denentia and nultiple sclerosis. The
conpounds of the present invention or any subgroup

t hereof may therefore be used 3s5as nedici nes agai nst
above-nentioned conditions. Said use as a nedicine or

ek RRker{ore [the pHdERAL 1n991'1mfd refited gp%tagéﬁtféal reﬁD atlons which as

adm npistration to H,V-infected su L“éé
ef PR GPastiyerty spatain ﬁ%etfswwetdqw # mee%f FHmHP\V‘dS of this
anthvehtier ipaiditee® cust@hig\phausaceutiRull iltochbdé dxcipients and

R8s R RARS biE aREqrH SLL ¢ Boss by weight of

t hﬁlemnm@@du fldeghagmaesuticalmsaparatients ganf s prepatgtiin g manner known

| deit0 P dF §Eﬂ‘l‘ 1ﬁttﬁéi artMFOP tHil YuRyed e Qlt Il'@c{st BARd BPFEHInpound of this
r ovi.r uses. preferred gﬂzg% lq‘F the i nvention

r e1"é(F€§°‘l’6°$‘ﬁEe iih e of Eip 5 ihgFacayicR) cxciplents andor
( Hwyxiliares z(rida)f desiredh)in coibinatiomnetith Ioth:b) ,phanﬂadehtlba)l agtive compounds,
an f

eidé#r}re %l?qﬁto ﬂ %gie éd}n%lgk‘?rgggrﬁ '%tfltrag} tflg)%n wl}lch can then be used
di %aﬁbmmeﬁuale@ umapmdé@mwr wefgnpﬁlfye@@dlsmer n a
manmal , such as H V-1 infection. Thus, the invention

a' Pﬁaﬁrﬂc@ﬁﬁ’&ﬁ Q/hﬁ:h%lﬂﬁﬂ aQonipoRal| 'a@Qorﬁn{geltortﬁt\! lifv&htion can be
tl on, ?x i sease.associated wit rovit

BT ed Y. SR STl B0 S G OU I TR B HriRiagign, or
t hmmmﬂlyame@émed\Mnﬁﬁlsmbelmg dependagmd ondhofndividual case, e.g., the
%&]ﬁkffi‘lag Loyrsé bF gxea&irrgmgkll {o)bé)ﬁe ed. ué%l%ﬁﬂnhﬂ%ﬁgﬁ is praferred.
t her pre erre the present inventio
reI ates to the use of corrpound of this invention in

t héherppisen skilled ip theargissfapaianan thebasisiafiis experigknowledge with the

| NL@EHases Which aré gmlm\ré fdiShé aeﬁrqummlnacaﬁﬁat ﬁﬂnmdtibn Beside
artlcu ztrovuus

5 TS el i Bing BB dunpity tory Masesy sttt iliatvs bl obfer active
r ectanpsuancarhersuMIdewmrpmmd@nts;fenmﬂmﬁelrsnmnﬁoamn flavor corrigents,

?regmglaé‘st H&lﬁbﬁfzef‘k AEdite Whlefvﬁ{% Apbpdi etffe@ﬂ buffer substances or
roviral |nte tron, In particul a

i n?%l@?a&tsi g alsgg corrpounds of the present i nvention

may al so find use in inhibiting ex vivo sanples

c gmha compguidy dfftheppsehtitvéstidiearexgefdth fl& tHa‘bfnelh‘chb’ﬂJﬁdlwduals

t n unds e. u t.a_i.nhi bi YA
BB v BPRY R B ek oA 1] b, e
suegrapowyistad th@meaent loverbmnemobe gsefol m\thezseamlsm ofthém-blooded

C Oﬁggﬁ%’% ingtlgbtﬁ \g'ikﬁ \ﬁi;iigtﬁ% fhbsy %}E?%gﬁ@{ggﬁé%lgteﬁsﬁ ®r depends upon, the
u V | u
el SPrHTTS: CORGHGSUHER TV QR IGHEMPLEY FEfied Bdth e compounds

a oPpthe guedent mveation, rgpédillacaatipionsnassodiatedev it EH¥dnd other
| ”;‘!&HS%e?}gc r&%%x(;@%s Mﬁé@kp@n}ﬁﬁgtxfeﬁ‘{éd &mf ﬂgﬁméprogresswe

or gengglized dymp %é,eélomthyr@ﬁlﬁem well ap ébmw ENS diseases caused by
| Nfefiol/irBss, sdrdhuésh férexa@PI@HIV mbdiafd ddnén?d and multiple sclerosis.

i nfections, e infection and dlsease associ at ed

Wi H Vi nf such as
I n‘{[;ﬂ‘ﬁ SMPPH@ﬁgg@FWFMV?%}%r y SRg%lﬁetihgliegg may therefore be used

Coapinedic{rdR@gainkt#bove-mentioned conditions. Said use as a medicine or method of
treatment comprises the systemic administration to HIV-infected subjects of an amount

effective to combat the conditions associated with HIV and other pathogenic
retroviruses, such as HIV-1. Consequently, the compounds of the present invention can



conmpounds of this invention may be co-adm nistered in
conbi nation with for instance, binding inhibitors,

waeemh/ogs)7 f or exanpl e, dextran sul fate, suran PET/EP2004/050621
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pol yani ons, soluble CD4; fusion inhibitors, such as,
for exanple, T20, T1249, SHC-C, co-receptor binding 35
i nhibitors, such as, for exanple, AMD 3100
(Bicyclams), TAK 779; RT inhibitggs, such as, for
exanpl e, foscarnet and prodrugs; nucl eoside RTls, such

aSpe HRH ﬁ%ﬁé’i‘ﬂaﬁufacﬁé_ of §H§d1<%‘1§mt dedful ﬁﬂ-ﬁeaﬁﬁé%aﬁﬂlhons associated
FTC, . DAPD, ECl eotide RTls, such as,

exXHBIFEY ¢ OZGTHA FHERVITUSC\NRT] s, such as, f or

exanpl e, neV|rap|ne del avi rdi ne, efaV|renz 8 and
9- K a gicBordd énibodiftient the iéhtiblfelatédo thduse 'BF/E-cbi}QmuH\Dof formula

200 980 P A 080R3) et Gl B b Blteof in he

c ananafactize Af a nBINGBEH FHINBLing"or dembiating eufeT@ACT disease associated

RNARS r@ﬁbﬂmsbih?&'h%n i bRl fsﬁéh §§(ﬁWL meeéf’cﬁao 9fs, the invention
PD126338; TAT inhibitors, such gqqtexa

Rcalse elaiss tqg zneﬂp@zof e ing KoV 19ROt %gaﬁasgsassomated with
f oretrex BUP irffection/€3RMiGsing ad@ifi&8ting t@h easemahin tetahareof an effective

5 su h .a epayi] At '
§ t osf"a éo?n o&&?ﬁf&m@lﬁgpﬁ@ #d glglg Iog g\%lmr)éroup thereof.
I aS| naV| r BI\/B 232632, BMs 186316, DPC 681, DPC 684,

ti mmwwrmreﬁebdmbmnmm presens euestiornil7gs o thepe of compound

éiﬁ%ﬁlnggﬁﬁﬁl tRE 'Iﬁ%{ﬁuﬁ{élﬂlr@otf ArAediSMAENAO nfh@l'iltmg a integrase of a
nosper noj I yimcine,

c OYRON P Gha ’Bi"lo\’/‘ dawgg € ﬁ‘PV’E“%f‘? aewcuiaﬁé%&} retrovirus.

viral infectivity and its associated synpt ons may be

prfﬁ ett'%ﬁ' fréf%ﬁéh%giﬂo%%%%tr ﬁ%%ﬁgent Hv. eﬁhbﬁr}ag’{eg% the use }})f compounds

esent 1 nventlon
aI elothiseinyemtion i the é@aﬁuﬁa%ﬁmf B ﬁawelethfor inhibiting retroviral

| MngeaReh inbaftieu( FIV-1 biepiatiofil ne, anti-human al pha
interferon antibody, IL-2, nethionine enkephalln

rferon and nal t rexo th antl
(oI el g BREeRR GFAAIAY 5150, A WEdD drbiong ox vivo
c osdnaplas containimg HAY er dkedted m:lbe expased to HEV. sﬂameoﬂus present
OcdiRporitlis %%1 b@gggdr}bsihﬁlﬁit'lﬂv f)férsgﬁt if %‘m lid %Em%)réewhich contains

prese t 1nvention are m xed sult abI addi t1
s URTHIS FESREEEGApiosontain of H%F%‘P%@iiéoﬁ Fnert diluents, and
brought by neans of the customary nethods into t he

S ujglls@b e aﬂmh hiRhtSér aflt aroﬁhﬁreﬁaeiralmakpoaadtaablaaiosnpmatcﬂ‘dhe present
tabl ets, har ul es eoaus o]
soPyEnon SR R SeafMe s Merpobl fivelfigPalst retates 1o
guprodnetdantainingres a apmpayndef the resend invcatiopandd®) another
phﬁﬁﬁ@ﬁ‘&@iral'& Rd, £ SbHERRE préifaréﬁcﬁ‘f {oh sithfltaneous, separate or
particul ar, starch. Intr Llﬂgpreparatlo
C e HENTial tisp SR treRob B Fetiig ylfaﬂwnas S-Jp qombat pelreat HIV
Suinffedtions 0orl the éxfectivremiddioéase absorivted arith NEY &ifabticns, such as
an 0 as fl I i |

?(2%1 eci irg‘?’ven@hcfl %ltgéfnéig(\ﬁgé (th!)SfEr %ﬁﬁs lie\fgt d@omrplex (ARC), the
ar @mmtmds ofthig n@‘rentlgn @aay boteradmiristerad i qomhl@@lon with for instance,
t h@iﬁlﬁﬁf mhRﬁ’ﬂol‘éatsﬁé’ﬁ %‘?oﬂémlé @Reral %h}rfﬂl'éoﬁid'bﬁﬁﬁé polyamons soluble

ﬁ@%l glawg l?%}r?,gsﬁcﬁ genier ];)lcja{r%p e, T%I XHifbf lSﬁsC Co co-receptor binding
inhibitors, such as, for example, AMD 3100 (Bicyclams), TAK 779; RT inhibitors,
such as, for example, foscarnet and prodrugs; nucleoside RTIs, such as, for example,
AZT, 3TC, ddC, ddl, d4T, abacavir, FTC, DAPD, dOTC; nucleotide RTIs, such as, for
example, PMEA, PMPA, tenofovir; NNRTIs, such as, for example, nevirapine,
delavirdine, efavirenz, 8 and 9-Cl TIBO (tivirapine), loviride, TMC-125, TMC-120,

,_.g



For subcutaneous or intravenous adninistration, the
active conpounds, if desired with the substances

waeemtommoy t heref or such as sol ubilizers, enul BCT/ERI084/050621
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or further auxiliaries, are brought into solution,
suspensi on, or emul sion. The conmpounds can 35 al so be
| yophilized and the |yophilizates obtai ned used, for
exanpl e, for the production of _gp ection or infusion
preparations. Suitable solvents are, for exanple,

mﬂ/ﬁ{%tﬁgﬂgﬁ 98 0 Qi gﬁalwr?xﬁ! Dpcte?gi %Il’g%?rDﬂZg%’f‘qj)FCOSB calanolide A,
sugkP3e® A Qng ‘a%teg eﬁh‘ Sﬁéﬂ H}q‘t“b‘i‘m%oﬁ“ﬁ PEnfé’r example,
or SR1 093V MAE3B 8iTA TUInhibitdrs, shbleay;dot exmnple) ROAS-$335, K12, K37;
rreﬂ{t%%??e 1nﬁ%a{;§r?§sg %\d{:llg) %2“%8{ e)Paqn{ﬁ] PE 98%(?65 46244 98'84 %rotease inhibitors,
adstichi ast fcquempiqa atnmenaynmmnaam pelfingviss saquinaxirs ingiravir, lopinavir,

fofasﬁ%@ﬁPBMS 23&6!12 BMS 1343 P6 PO B3 10DPENGRSS | [—b&laofr AG1776, DMP

gg‘s méﬁ% F’&lﬂg 8.4 4%?’5%/1?{%‘?/ lgpﬂa}gﬁnprse shehyas, for

aceﬁpﬁpibJ eswobymrming debxypsojirhpeiné. or water, or a
m xture of such solvents. If required, 5 the

ng&l at %nag§$ } aeta}fl ﬁ%lvgdr%:j Ieés'}ngﬁ%ﬁé/ ef?gcnt @*}&e gbf?ral infectivity and its
e rraﬁsgplfat@rwnmi@lmsmm be preventad, mbslan‘a@lharqshlsp@lqr himinated
SugbmpleRiigparation customarily contains the active
conpound 1n a concentration fromapproximately 0.1 to

0 0
oo homBaunds ThBE oL AREHER P Sl it Ry pombination it
t hﬁnﬁﬁmbmlodtllﬁtcﬁ'ﬁ (¢.be beapirioting] aintirhunpdrealpha entétifaan antibody, I1L-2,
c O%ﬁﬁbﬁ#@ %ﬂg eﬂ]: ahﬁaﬂxtg}?er%ﬂ% gid H&ltﬁe?omﬁﬁwyltﬁanuﬂlgﬁcs (e.g.,

erivatives
c op@rammlg isothiprase) talagmshiorase rombaiprRlEnippte HIV infection and its
sokyhplomdsy and/or the stability of the conpounds in

phar maceutical conpositions. In the pr epar ation of

eous co osi.tions,  addition | t he Su
CAih T RGBT G GomBPut BT PRSI AP {aeaep mixed with

i nsmlwd;eawﬂdmv«m; secH asexcipiynts Aparibipers at marydllhmmsg tandgought by means
ar §¢ ’cugﬁ"]er iry ) &M&&soiq%{}{e' sﬂﬁaﬂl@gﬁ}nlﬁfsﬁﬁﬁm&ﬁ?ﬁn Such as tablets, coated

m xe er eof erei.n_one or nore of

hy Ebists, hard capsulss. aqreolRAleRTbicueLRily spiitigns. JExamples of suitable inert
CY chrDidaxdre | lgﬁnﬁiﬁbﬁi,l Beightslh adagidstunCta®ahkig] potassium phosphate, lactose,

Pgrﬁ%ﬁ%’; ao:r-r:ﬁ‘%éﬁ él gf%é fﬁy r%%’x %C}F[Soc%g% f(hq préparation can be carried
paeui ath as dyy am@’d* Um@lgmduleshﬁw %mlbpy){m@lpnts or solvents are vegetable

hy g vt bys, ’suﬁﬁ 28 QNSRS &Y br codPBVdridill| Qditable solvents for aqueous or

car or car box I I car bon
C e o Sty Pt YA Fe B bRy ek Yereor.
or Po@kﬁm@]glﬁeﬂlkyhdpympré‘mﬂkx}d glycglamtd alsd asdful as further auxiliaries for
ca or carboxyet hoxypropyl ;

5@%{&&??& ony oxy&l 6al kyl -, 25 particularly
2 acetyl oxypropyl. Especially noteworthy as
coffpt suhsntaneausidointrayenausiadmivistrations theagtive gomprpsndy, if desired with
neméyéuﬁgtﬁﬂcés%u%mﬁy Qhéi’bfﬂi‘tshé’lll a§ é’blﬁﬂhz@rshb!ﬂﬁm{ﬁ'ers or further
et hy I-g %F éﬂ 0X eth hgdrox Eorop,}q1 d
andXribaries, gisbroy U)'(‘ff%/ sol B PS}'(G\;IS@B %1?1‘6‘“?/ e compoun § can
paalso bellposphiliradiarakthp NpepHiHaBeCibtoiredbsdB -faiyxandfle,Tfoe the production

&Eéﬂgﬁ%&l 9 (fft Hﬁl[smql V%’Qf):ﬁ%tl&%:l %%‘ié édivéiﬁé 'a}’eatfcl)r\/&%mple water,

physiological saline solution or alcohols, e.g. ethanol, propanol, glycerol, in addition
also sugar solutions such as glucose or mannitol solutions, or alternatively mixtures of

the various solvents mentioned.



cycl odextrin hydroxy groups are etherified with

di fferent groups such as, for exanple, hydroxy-propyl
waea4lydooxyet hyl . An interesting way of fornuPEL/EPII04/050621

t he present conpounds in conmbination with a 35

cycl odextrin or a derivative thereof has been

described in EP-A-721,331. Although the fornulations

described therein are with antifyggal active

ingredients, they are equally interesting for

f OS%@%HMJ&%&@JWQAM%&{S foP 8RS SERon AURE tfd)t‘i’ﬁ‘ of aerosols or

[ ati ons _descri bed therein are artl a‘h Xx
sufRTARS &res fr example, aoRutioRs, SYSRSHFIORA 9T € e compounds of the
anptefsé&ﬁgﬂbelﬂﬁ)naﬁi th‘éﬁ phygicdsliedlly, toterabikfsalts ﬁﬂd pharm#etutically

gzﬁ‘?cgﬁ%kf%{ﬁ AR %ﬂfdaﬁxé); é O‘Sva%aég %qw (%%%gﬂ solvents If required,

5 aqthsdosmulatigh @anrehsp additionplly lconiaqumber:nhmr@peml ahxﬂlarles such as
aI &Mtz&lﬁs EnadinsAdnd a0ili98 Ak lvdéllsdsrﬂ)ﬂgﬂoi)bﬂéltt fS‘?lch a preparation

arati of .the conposition. B Said ornula%_ may
D Cligmeribrksiaite o 4shug earaBrad iy GRgplyation from approximately 0.1 to
ph&0ym irepdrticalat fromaaprpk mdtely Dnd 6t 8% ys weight.or
flavors. O her conveni ent ways to enhance the

5
10 Soh})ﬂé{iﬁﬁé & ang%ﬁ]e ng@a ?%’nocﬁér tia'xqugta Elﬁg%? € J:(S}Mnﬁ&lﬂdgr}n
WOpBarhggeetical P@Mposipphs,dheandee adyanmm@mzam;lw 31, B- or y-cyclo-
Epdé(tﬁgg 8P theMErMBY9d. 2404 do-s8lvenisiaeh RO hRLREIs &) Bhprove the

Eﬁf en?&yr é@ Sg%lﬁﬂ’l gﬁtglg %F)hl%gu% Pﬁ@g@%&%’iﬁca} compositions. In the

C opmaranoorof@qnmusmmgmmttdmr ajiition sats| cyf thé ﬁlmgea:t\ao_mpounds are
15 2MBHHALuS fx IH(?rre lshithiE 40878 ::T]I'fétu; ﬂ)%hé%fse@wat%g’ lsbﬂlbﬂh‘gper sron

conpri Si a conpoun present 1 nvention
and (b) one or nore pharnaceutically acceptable ]
watepraiaiPclpdaxgring are ors PR VcEeledexrias (EQS) or ethers and mixed

dl ém@fssm@féof dektdie %né of Y£dre ¥ m» @@@ky frovipa b€ tHegnhydroglucose units

P RRRR s bt e Bl AT B SR BN Y, eshyt or

20 d| sopropyll, e rrendomlyomethylated f3- @Er bx@hux@mahle'lomﬁemculaﬂy
&OLth9, h?lg{?gtﬁiﬁﬁfﬂyﬁ or WaRxybahe QHRRSE Q'R?rpf p;hlﬁ@ularly

nent s’ i that the s ste is, chém c
phggr eaymythz oLFAPEFYRIBYL: frasd) nyhra%@ﬁsﬁflmﬁety,
C on"§165]k§'lcﬁifycﬁlib6nﬁlﬁﬂsselk§$ defarbtﬁ@dlraalkylmy@@kﬁm paticularly

|
PP ARTL ) Slob BTG, By BBBhl v Crcatn
25 sypwémlablerc?aa@eéyhoﬁﬁpr@@ oﬁmﬂczﬁ @Vﬁrﬂéﬁf as mquynts and/or
r egslubilizeis0ay L C@b k@ldoaﬂy etRyEIA (0D, 1206 With6thy1-BEYD, 2-hydroxy-

d
o T LS vogteamygﬁow'gamsze@eﬁag@zzg@oxymm”
t hpopyh@u€Dy, hadh itspartiduleo Rehyidoorsyprepyd B €3 (e FH-BrSDar e

not chem cally and physically wuniformthroughout or

30 CO'ﬁl«[: 'teci'?n HH étHQx” e%%?espéﬁfo%exﬁhedéqwa%rvess% r?at least two
ePard e

conve ntI
t hgyclﬁé@(tgn hydroxy groups are ethenﬁed w1th dlfferent groups such as, for example,

hydroxy-propyl and hydroxyethyl.

An interesting way of formulating the present compounds in combination with a

35 cyclodextrin or a derivative thereof has been described in EP-A-721,331. Although the
formulations described therein are with antifungal active ingredients, they are equally
interesting for formulating the compounds of the present invention. The formulations
described therein are particularly suitable for oral administration and comprise an
antifungal as active ingredient, a sufficient amount of a cyclodextrin or a derivative



30 apparent viscosity of 1 to 100 nPa.s when dissol ved
in a 2 %aqueous solution at 20C solution. Preferred

wowioen9so! ubl e pol ymers are hydr oxypr opyl PCT/EP2004/050621
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met hyl cel | ul oses or HPMC. HPMC havi ng a mnet hoxy
degree of substitution fromabout 0.8 to about 2.5 and
a 35 hydroxypropyl nolar substitution from about 0.05
to about 3.0 are generally water4sol ubl e. Mt hoxy
degree of substitution refers to the average nunber of

gfeﬁ{%%éeof ?Ee, l'&lesgllugglréiéﬂ)éa ﬁE‘ Ecﬁfég r)r(x@&ﬁpjggéé)&hkﬁﬁﬁfd t4tibr and an
o uBlsPhalif sasFoERSPat arga me g{ea@%gn{?ﬁ%@fwafof i eampgsition. Said
pr fiphuditidbne malealed be hendetademosapdiaEbla tyhaddind pharmaceutically
el [ ul ose nol ecule. WO

%%B%g%&%%ﬂ%%% ﬂgYe)%‘ -50 The particles as
deflned her ei nabove can be prepared by first preparing
a Sthdrdonuérsprsasrtochhaie thesplohdity of tnebropa@mds of the present
OPiveREbH ¥ ﬁﬁdxﬁﬁb&ﬂl&! cOnpbdifind ﬁetdegérﬁ%flﬁ '90-94/05263, PCT

Vari Qus tec

o Spsicarion NG RLTIPIS 074 TR GR0499 Sh I §749i fpll incorporated
antersf by refereav@poration. 5 It nmay further be

convenient to fornul ate the present conmpounds in the

Bl BRRRE b Sl R  bfmaceia
s ucdimpo%non compEmE s meaneetﬁcfaélo'taffmtlm emayet pparficles consisting of a

Si ¢8iPaish &SROt dADrHO @corﬂﬁ?ﬁﬁﬂ lof Shi fn%gf&mt Retintiof! #nd (b) one or
are beljeved to include those wh ph sical ly adhere

£ oMOREPARTEGP ALY oo RiEblS W PTST1 Y&B&fént “ but do

not chemcally bond to the antlretrOV|raI agent .

Suirha E&rﬁl ‘widldcdspersioh’ @efingsaisypiedh af abblyd kxetes(eh eppexdd to a liquid or
?s&mésn ? ate? gu%lrg})lrlgln%naq leasF g?vc.g xllnﬁ eg}l\?% ;mlgesg’ 'ill %% component is

| oWSpmeda mere e less gmnlb Itlilrgugﬂmlg theather atpmpmm@r §omnanents When

sugdidelispelston &F BEROEIneME isRhlhai e 's%t@x‘iﬁs cRéhitdBy and physically
noni .ani ¢ and ani oni ¢ sur&ac a

@I} PREOMggenausthtatighayt %gcométsrﬂfé)esrﬁ*’a%eo?ﬁp%qmg in
[ nﬂmhnedymmipmaunhaesohddadpemmrpmsnefermd totas"elsglid kelution”. Solid
Fcﬁﬁﬁonsc %’f@fi‘éd ?Bgmbﬁcsgst@ﬁ{szﬁe%gukr{he RyAH ggﬁéﬂtg tferein are usually

mers an app Yy m xture as a co [ m over
Fioavadabis 1o thy engamisips dp ayhigh they sapadminivareg: ¢ h

good bloavallablllty whi ch can conveniently be

rramué e&hmaegblﬂrtﬁs;vm@h" hBo %Uhﬁ)@ﬁbsﬁ‘di@ﬁérsﬂhg Rafi¢Hgre less homogenous
I,Str.

ﬁﬁ%&i Iﬂfl_:?gllniﬁ)?g ﬂ!(etlg)ns gﬁ(élﬁﬁ*,sgersmin&jaﬁ%gat &emlcaﬂy and physically

S phmrfmmathrooglmut ©b yompisa trione) tHain| onegfhase. 25
hydrophilic polynmer and an antiretroviral agent and

(Crnéd wibd sorash ?Bg'nﬂ)é}l it QEJ %%*ﬁ)fﬁg s c&@’eﬁ{e}r@&% gpgﬁt has an

for use as core

t happasentyisqestty of 41tq 199 anPms hge émsphvsﬂ fizy aacéeaausem%solutlon at 20°C
ansbigme appropriate di mensions and firmess.

Exanpl es of such materials are polyners, inorganic

3 P{Se%%?gcfggt gfug%éz pg’lgrn?ellj'g glte n%(?gxypa}ggylsrggtﬁyﬁe h(ljl oses ordHPMC
HPMC having a methoxy degree of substitution from about 0.8 to about 2.5 and a
hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally water
soluble. Methoxy degree of substitution refers to the average number of methyl ether
groups present per anhydroglucose unit of the cellulose molecule. Hydroxypropyl
molar substitution refers to the average number of moles of propylene oxide which
have reacted with each anhydroglucose unit of the cellulose molecule.



Anot her aspect of the present invention concerns a kit
or container conprising a conpound of the present

wo peddson, in an anpunt effective for use as BCT/EP2004/050621
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standard or reagent in a test or assay for

determning the ability of a potential pharmaceutica

to 35 inhibit HV integrase, HV growh, or both. This
aspect of the invention may findspts use in
pharmaceutical research progranms. The conpounds of the

pr THE BhrtidseRIdePiRed %@re@&aﬁé%@ danh Be P d/IS’y irdt zﬁésp%%@%esohd

says, such nown nbi nant

{shggsiﬂr;’ig‘?fa E‘ﬁ FOWQHQ@T&W €n opii z(/ gyhpg or mll?mg that dispersion.
PCWaEBﬁ@%hQﬁﬁéQéxlst- fol prgRiriapaolié dikpesliap ingludingamsk extrusion,

su%§?2§hﬁ%¥anﬁsgﬁ&ﬁ) ?thl seful resistance

system1s a reconpi nant assay known as the
Antivirogram The Antivirogranimis a highly
aultonay &dthenbglconersentttp formuaatedhel presentr compmounds in the form of
r eﬁé’fmﬂaﬂ?&és @ﬁﬁ*fﬁﬂlatvg AlsurBBe Hﬁﬁ?ﬁ@red(ﬁ&%%ﬂ Q)tn' tné Lu'ntfélcg thereof in an

especially_ viral susceptibi]ity, to the oun

t h@nﬁ%%%ﬁﬁmpﬂwrﬂlawm em&@ﬁem@%a\r@ragfepas@mﬁ% qfHess han 1000 .
M Useful Mneiceamodifidrs armbéh@bed%ﬁﬂblﬁd@lﬁlﬁmétvﬁﬁbh phP&&dlly adhere to the

42&1@2 ce%%g ﬁrelrrg%&{ﬂp%;eg (?}/ ?(E]t cfhgflﬁga‘i@)bondqglt Q3 ftiretroviral agent.

e presen

tol erabl e salt(s) thereof to be adm ni st ered depends
onSuiteble metifadematiificns earaprd feralsly hessetaetad, froimsknogvrberganic and
?g?ﬂﬁ-ﬁ%ﬁné ?har%@ac%ﬁﬁ%ag t%ﬁ&?ﬁél?g@ I%tu@ﬁ ekaﬁlén@sdin\éld?ga}an%ﬁ§ Bolymers, low
t KB4 @%E mo‘ﬁ‘gé)d?ﬁrﬁa W&l P@ﬁ*ﬂ&tﬁ 3@%‘%@%@ E{%ﬂ%ﬂaﬂm

d umenidiifoers ﬂfclmlﬂ narionic anfenianierpotaetsntenpl oyed i n each

case for therapy or prophylaxis, but also on the

nagté{ gm%tﬁmn?e?gs%fn&t%a%f? t %u'lar{%]%cth&a Pesgﬂfj?osrxwun%s mvolves a

r eBRABICoEical sompositen mhmbybtﬂle Present cerppoindsrasg insgrporated in
an &B h‘il‘i%tﬂ&iméﬁ%nﬁ BRNg s afikiuee dPa Qbat ﬁlm over many small beads,

Cust onmar se
gk 5{#‘3&&5 4 mRosagh Wl%&?@ﬂ%%vaﬂﬁhﬂ & firiin G ggnveniently be
admanufabtmed ond which Pauitable fappreparimgphkdrynacbitical dosage forms for oral
wel @hinidtiatibn to 1 g, preferably 3ng to 0.5g. The
dose can be adm nistered in the f or m of an i ndi vi dual
dose, or divided into several, e. two, three,
f opid beads cerapEse (g @eniral rqtn@efimsemm@l cas 6))|ai @agng film of a

C Ohpdruphitic HPoljrhbSand e Atirefovindli d”gﬁnﬁ/\ﬁ{cﬁ%dQ heRak&fAting polymer layer.
followng one of the above reaction schenes. Table 1

gpagerﬂﬂs ml%&f%?qrﬁlée gs ggrlfg )éﬁ lgl 5@8 oL % 1%' provu?e)((i that said

4 Hatepiats dre pharrba@udcllydaaeptabtd 'ﬁld%l)a&e appropriate dimensions and

ui n [

. ﬂfgfnﬁé% xzﬁnﬁl'fg 0P 8Gch quﬁgi)ﬁm no? F}qﬁe B'ﬂgﬂ%{ﬁﬁ: substances, organic
Cotthstangesy and Sac%%i%i derigtigesitherepfox ol 0 3, 4

ui noxal i ne- 6, 8-di one Conpound 5 7-Benzo[ 1, 3] di oxol -5

| Wﬁhbtﬂi‘r‘nisé%aﬂbﬂh@ r;ﬁésen’@uﬂ»'eﬂ{]&a Bondetitl NIt IR QoMtafired cOMPrising a

7-BRDRne of T i DCh eation jp a8 ampupt effesive. af pstoeya gandard or
di tepgeng-if lak-tess| ow a8sad-fou detexainiing the dbibitytafra patbytial phhenaceutical to

CORAHTHTY i ﬁtegra@g%ﬁ/%w&l of bothe s 2l of the inPdnfion may find its

3, 4- ul noxa
use in pharmaceutical research programs.

The compounds of the present invention can be used in phenotypic resistance
monitoring assays, such as known recombinant assays, in the clinical management of



Compound 8 5,9-Dih drox -2-neth |-7- 1-hen |-eth 1 -

ol 0 3,4- uinoline-6,8-dione Conpound 9 2-Benno 1,3
waelzanodesd? | -4, 9-di h drox -benzo isoindol e- 1, 3pCi/BPm®04/050621

Compound 10 7-Benzo[ 1, 3]dioxol-5 1-5,9-dih

dr oxy- pyrrol o[ 3, 4- g] qui noxal i ne-6, 8-di one Conpound 11

2 4-Fluoro-be 1-4,9-di h drox -benzo

i soi ndol e-1, 3-di one Conpound 12 _5]-

4, 9- D hydr oxy- 2- phenet hyl - benzo[f)lsoindole 1, 3-di one

golgﬁl%%ﬂ:eh%velopmg diseases such as HIV artlcularly useful res1stance
uor o-

| uor o- dlhydrox hen7. o
soMATYPERNE S¥stgMyis @ re%ﬂ'ﬂ*a%‘&ﬁbgsﬁy g“@whaﬂ ﬂ&ﬁ piivijogr 3™ The
he Aettivirogaind ™ 3is4 highlyaudmaed Shigh dhonghp®, 268044 p86&@H0N,

PRSI I505 s o RN i G o

5 16compounds of the present invention. (Hertogs K, de Bethune MP, Miller V et al.
7- (/\?mﬁhldfvbOAQ@ﬁg Uhemettfer di gugd ﬁggl) PyIDRk %8011)Dﬁit9d' bﬂ Peference).
allne , 8- di one Cbnpound 175 Dih drox -7-
oIO ui noxal i ne- 6, 8-dj one .
[T§ éaseyfﬁﬁ;pa?wycmeomm of the ahwﬁgswaﬁy F‘HP@P?, splt(s) thereof to
g] b hdmiikiered/deplenad by the individudd csedard, ds oustematyl) iStodbe adapted to

10 u' gﬁﬁcﬁlﬂdﬁ}ﬁoxﬁ oF tﬁ%ﬂ@%ﬂgﬁﬁpc%o%?or{éa%@%%ﬁn f%XTﬁl?S gﬁ%ends of course,

7 Ba thefreqwney of eimnigtrafearhynd en Qlemqtyxmycmi ctnmrhyf aggion of the
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TS G051 A a8 i

hyb‘P Liton fofte 48 hours. After filtration and
eVQ@I’ BtRreparatiébn bh E-BérizlyBlHQmidwtﬂe%dﬁbﬂ&ixﬂﬁd atid3dfimethyl ester

Pr e acir%g Ie- arll)L) acﬁ%f'met[hlvieFQer '(53 %2 g OW b was stirred in MeOH
@h)yl Tmtlyai pspRYsion, Na ((8meof-03 pyol) yiag[addaed. ghenrall solids were
ox ais»sﬂ@ed %Qngdsroqﬂlnge 4. §Lgero o mBI)Waﬂide@ Nthe fmixture was heated at reflux
ZI ne I car.no
2 bt ATleg by Preiaine Mes T g oo i lissolaed in CH,Cly and stirred
di ssthl sikich-gel. WWBkEh (H0H]icd Waarﬂinoxtddé)ypﬁlmnaamuhdz galvérg was
ho}%@b E{gﬁtgryébﬁd Wdég% ew%% ﬁgsﬁfca cGiuntn td Sfortibhe title

resi ue was
coﬁ%‘@aﬁ'é‘i‘(bfsea“&mﬁp?%}res W|th toI uene and 15 dried in a
vaspasim gves Hp-£ar8i sh 26. 03 g and used as such (yield
quantltatlve) \VSH [M+ H + = 197 (low current) Step
pirid: Hre enzodigxbbfzylbuweoumidan de 268 ny

4 Bhoumhe @;wh;gag saf Sltnkdod TPk A 2xdpReNZene

boroni ¢
Step 3: Preparation of 6- Benzo[l.3]d10xol Sylmethyl-1-benzyl-4.8-dihydroxy-1H-

1,3.6-triaza-s-indacene-5,7-dione

The compound from step 1 (725 mg, 2.65 mmol) and N-benzodioxol-5-ylmethyl-
succinimide (616 mg, 2.64 mmol) were dissolved in THF. After NaH (8.00 mmol) and
MeOH (4 drops) were carefully added, the suspension was heated at reflux for 16

hours. When THF was evaporated, the residue was suspended in water and ether. The
dark red heterogeneous mixture turns yellow after addition of HC1 pH =+ 5 to 6). This
mixture was then vigorously stirred for several hours. The yellow precipitate was then
filtered, washed with some ether and dried in a vacuum oven (1.15g, 98.1%).

MS: [M+H+=



202 ng triethylamne (2 mmol) and 78.6 ng
trans-di chl orobi s(tri-o-tolyl phosphi ne)- 20 pall adi um

w@ bdoy/ovedre added to 50 ml acetonitrile. After BCTEBIW$050621
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refl uxing, 60-65 % conversion was obtai ned, and was
foll owed by evaporation and recrystallisation from
et hyl acet at e/ hexane, which was continued by
filtration, dissolving in nethylgpme chloride, and
purification on silicagel. After evaporation an oil

mi@%ﬁopﬁe%a{%ﬂfdft&mﬁ}&ﬂ@ldﬂ&%l _soiplethAth 8 AiDRirdx Y01 H-1,3 6-triaza-s-

Was_reached. The product was used In the next
25indacenerpfrdignes as such. Step 3: Synthesis of

7 - RinpiR R Iofﬁrc)dtﬁ’ebhminea il Sléhy §0.88y ; Ry6OrmMo])3 0.3g Pd/C (10%), 100ml

4- I%gﬁi/ nzy?t%n g’[‘}% 8%1%” 3%434% EJ{TQ%g hours. ) Afigg gltratlon and evaporation,
2 Qewk@mdms obeined EXAmat 3992, 55 ol ), 925 g

Najis60 541e1\/ptlﬁa(53@§ mml ) and 6 drops 30
met hano vvere addec’i m~ THF. Refluxi ng was
applied till all reagents had reacted (TLC

EtEXIAauPUEe/ Hexane: 70 / 30). Excess NaH was

ﬁter ﬁglq 0 %lﬂgﬂ’g{l/gl%%-ly;l&g l-§ @?H&I@?ﬁ%% EBSA-g]quinoxaline-

soﬂi,ﬂtdlenevvas acidified with HCI 37 %till pH = 1. 50
m s@pat M&Hﬁfn V53 HeSAnansthyIdecabaskydste Was  shaken

vi gqgr ousl r.ec t filtered. off, Ll

wi At ReR iale (T e dET3 o) agisRyed i DREHT (400 mp ana

prmelpﬁ was edjustetd do Buwith YIQH Tiis siabywaChBiteati@flgxofor 16 hours.
b WSt co—e@a@rat[eﬁ/ltvqo time3 WitV 1luene and

2005[?0121??2@1@@ é\geizt(go'f?nggl? gg %)3 g_ a6nd used as su51 ?yleld quantitative).

7- mzo[m BH]T ext@7-Gowlcomrehy| - 5- hydr oxy- 9- ( 3- et hyl - bu
toxy)- pyrrolo [3,4-g] quinoxaline-6,8-dione 5 A
sobtepi2o B ynthesis of 4-phenyl-N-benzylsuccinimide

Z f@q‘ﬁ'nw n%??&rﬁb Is%c&’llnﬁﬁfgé){ll rﬁm%l)d'lf})’ FHgJBéﬁ?QHé bStRlic3acid (1 mmol),
%t?omt@e %91“6 e aa@°§fs1f 7%955“‘.5 ‘63’11%1‘8?‘5;;?0 14Gi-95\0lx]phosphine)-

Capd:lMaIrﬂ (11 8@revaddedl. 6 50nml agetomitrib/F Afes 3weghts defwxing, 60-65 %

109 %vg}[s%xpﬁgg ;)%)tall'-lr | $nd %H%ﬁ’@wéé@ﬁ% %V%R)%@&?Qn& fég?’ys)falhsatlon from

he organic extra
Wi @mybpﬁyteﬂm@aﬂehwmaércoatlytlwbbb Hltraiinme dissphving ingpgthylene
f I J:Hlbﬂ&é Qind pRividRatieh of ralmfaga,lo &ﬂér\/@abordﬁ'éhlaftldmwnhmo 65 % purity

Imr &sliSH att_iM% ?g'? ‘ﬁn S\’ﬁ?a%gte:!gchfg 4% g@:;:t v% used in the next

43$ac1&®6$te133ﬂsu<2144 135. 15 EXAMPLE 6 Anti VI r al

analyses The conpounds of the oresent |nvent|on wer e ) )
@ S ¢cthyl- dih srolof34-g]lquinoxaline-

Th@ 83di§ﬁé/ dermnst r at ed t hat t hese corrpounds exh| b| t ed.

poé&n mgaﬁ‘)henylbenzyl-N-succm1m1de (2.43 mmol), 500 mg 2,3-pyrazinemethyl-
dicarboxylate (2.55 mmol), 225 mg NaH 60 % in parafine oil (5.63 mmol) and 6 drops
methanol were added to 20 ml THF. Refluxing was applied till all reagents had reacted
(TLC Ethylacetate / Hexane: 70 / 30). Excess NaH was neutralised with water, 100ml
in total, and was followed with the evaporation of THF. The aqueous solution was
acidified with HC1 37 % till pH = 1. 50 ml diethylether was added and the mixture was
shaken vigorously. The precipitate was filtered off, rinsed with diethylether and dried
in a vacuum oven. The precipitate had a purity of 97.9 % by LCMS. A 18.8 % yield
was reached.
MS: [M+H] =398, [M-H] =396




H 'V activity against a wld type |aboratory H 'V strain
(HIV-1 strain LA, nanmed as 20 "I11B") and a panel of

wordoandesvi ruses With nmulti-drug resistance. ThBCT/EP2004/050621
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cellular assay was performed according to the
foll owi ng procedure: H V- or nock-infected M4 cells
equi pped with a LTR-GFP reporter were incubated for
three days in the presence of vail-ous concentrations
of the inhibitor. At the end of the incubation
perlod the replicating virus in the control cultures

hﬁb H'V 25 infected cells in the absence of
an I'n |to The anti-viral replication ass

b Besgarasion ot BangatioBidioxahb-imebyl-5- BEieRy St mthyl-butoxy)-
oqgﬁrag[g e,célqﬁa{dxanngm 8tdigife i N M4 cells via the

e W AR P ——
cc&;&@hnm‘a (\865 gy rli.@ omeel),.oh Bromow- nmhylhtﬂtem (e lclelgl £.0gnapole),
V‘ﬁgnas@ﬁﬁ’ﬁ @%Sﬁiat@%léﬁ% 1.0¥n$nol 1H®Wp\‘v§§%1§e& B€100°C overnight.

nt of, the co require

%;)}frotet 50% of h d
t highig gplution meﬁfﬁgoragp@ég & ho¥ vifly water gp ttlpf*eog,g‘amgg) ase extracte
Thﬁltﬁ eﬁiyt a&e}taté Toxfler dafinglom ma@mumd suliste nhmtioagdevaporation of

t he.no | |

P S LSS\ EE eI AL iSOV
rdﬂSFreWt*oHﬂnﬁﬂﬁﬁi[MheFrbro%% of the ceI s by 50%
Thest oxht4 py3 aspay is al so based on GFP-readout, where

a reduc the GFP reporter prote| n

e‘TE§"és §\§6 é%ﬁaﬁﬁzgi@o}?{?el lular toxicity of a 35
compound. The selectivity index (SI) (ratio CC50/1C50)
[ SEXIAMBﬂJECGtI on of the selectivity of the anti-HV

ac é %} ggk% i nhi bitor. WD 2004/ 096807

b ?)l 21 -62 Because of the increasing
er@@m@mswff tlep PreserdinyRntignWere expmined: iop ae%ﬁ‘aah Agiyity ina
V\Edeq?lulzﬁfab . fTHe 4588} deriohRAg ﬂl@ﬁthféSé céthpb@idsrdxhibited potent anti-

tant. H V- ; ,
PSR N T T
r €91 dpneé a pagel cvfsnutaetIem@Sthanmta-Qx%@SISwm e sellular assay
Tl@gg er‘focrrr?eddcyoﬁﬁﬁg"lfd"th%%fl@%ﬁig"ﬂo%ﬂdré drug 5

nu]?[!a\?‘rr é‘?@t()‘r? b 28‘(35\98%% |c¢ Hki%»gm 7 % f'(ﬁf %ﬁﬁ%}'@oﬂer were incubated

P3fb3 fire dagMinGBe piéd6ide ofddins clshOSiationd 829 iGMbABL., At the end of

300 jpypady Bed i reptitiigy e irf:glfﬁll bgu%f@@é/ﬁ%i killed all HIIV-

MoipSgCte Qpll;;\yn t]p@@@gncq_gﬁgg inhipitpy: gntj-vira) gx)acatlon assay is based
TOSH AGFIRIdMt, £aPBirectsOm &fsuré@t‘ﬁllon K&@&Ephaﬁ@ﬁ/bf virus in MT4 cells

D067 LO74 K1 03N, 23N 162

8 et i tmﬁﬁ'*a% R 9 e A . Th
P%ﬁiﬂzltoﬁﬁ 5O 1tyPefthA coRpPUK] WaB Qﬁﬁﬂltcﬁ’Q@ aoff theepigrkinfe@ad cells and was
ass ﬁg&f %il@sz)Gl%hlS Fide Bx rg_s‘bg@-t}le AANEBE itfe dd?ﬁ;ﬁﬁﬁlﬁsrgqulred to

e activity V-1 ntegrase_was_determ ned
usPTREECHAOH PlgbR selfpmbe w&w&t@ggw gifect Qhtheriuse HRAOXIcity (Tox)
st sfahd cbmpoaheé Wabynm&lfedrdiﬁﬁe exdak-@f&esedEellsindgwassexpressed as CCso,
and ocesse DNA was 0
en‘ﬂ} TEDTCS F}}%ﬁﬂ%g licsf)gna(%{x(ngq'?@% c{ toamhlblt the growth of the
m eallsthiyt ¥1%p The éomgrtyrassayﬂaeaksn‘bamn are- teag@etdwmm g reduced
| NLEFERRR YBfe RTINS Protdif serves as a marker for cellular toxicity of a

compound. The selectivity index (SI) (ratio CCs¢/ICsp) is an indication of the

selectivity of the anti-HIV activity of the inhibitor.




E. coli strain BL2I(DE3) fromthe plasmd
pl NSD. H s. sol (available from N H) after 20 induction

wowdoh/ovaopr opyl - (3- D-t hi ogal act opyr anosi de (| PA@/EP2004/050621
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according to described procedures (cfr. ref. Jenkins
et al., "A soluble active nmutant of H V-1 integrase",
J. Biol. Chem 271 (1196), 7712-7718). HPLC-purified
ol i godeoxynucl eoti des were obtagmed from Proligo, and
used for preparation of the viral DNA substrate and

gali%%ﬁse &Nhe 13(§'eis'}‘?%\%m€r§eﬁce of %GAGATT ﬂa@Qﬁ@-Eompounds

gt to s PoRY aiings ATBST AT ENER Vot sy, Strins
| 3MB26, SWI652 Sand- T 1N3DGAR SWGRCCaTialAT A mutatRins Sk cahife: resistance

4 | . .
gl Mg B gt 8 TR RSN Qo s

c drevessonehserpiabeand piepse) resisanee mqtatmrﬁ FNO26 (X 0031, K103N,

supsg 1@tE224T9E, Pbmmz‘woﬂé(va@w KOs EWRS 0BROET 18299 (V003I, L1001,

R e S RS RO 58 20vo0s, oror

prIGMEVg:UOGQT,’LS@B’ZN{I Mb4 6k Q4 ANJ0aD Voo a3R,0AQ bV, IOB4W] 1,089V, T091A
CQ 6{6&? b, heomm dd\cﬂ?& 241 IRIGBN, V1181,
welr e anne to pr 0 he

uce dule. ’T
RS B2 Y LB Lk 2 FIE L1 GN6 RIS, R4S, K219N,
| rp22%81, fD230BMPRG2 AR R2 7Y, ERGA/, 326807 EPTIK FR2 VDR RSSEIR IT376A,
\_/\2639;7?8%%&3“ nyl at ed DNA substrate INb-1 C/IN-1 NC
- ated with 3 00 nM HI V-integrase at 37C
for 5 mn, to allow the cl eavage reaction to occur.
ThEnzymatic detegrasomssayynds and 50 nM target DNA

#%"@ﬁﬂ\ﬂ %@&5&9%@ Qe{eﬁﬁﬂéd%m'\%:&ﬂ(oﬁéﬁﬂu?ﬂl\hc%%ﬁg-based assay in

T T
2D thE D stsep tranfer B BERLv e PR OBt nd processed
I eBBIA Mas measmea by g @faaEnzgmedinkedtiamudiosexbeat &day (ELISA) in

pI c%étn(e g%‘cﬁg’rm:ﬂ\hk%go%%{ngn fs‘“@% 9%&’]{;#’(’?% g%érgmzs produced in the

and
t eﬁpewlastcm@ BI@ 16DEdwrenpthemdassridtrIB SH. His.50) (aifadlgble from NIH) after

;" 1'hahctMtﬁr1&$r -lefﬁl) actbp §S1M@(I?T@Si&6&dﬁ ®Adescribed
Ines (%)
e PREeR fefk e Seiking g érfa'?v 8 BRtCipbfagy of Hi7oP uickrase”

. r ob Bivk Ghemat2di €11 26)d87 2771 8)t d@PIaCerwrﬁle‘d@ligs)ldebEdmcleotldes were

;%n LB f AbrSb e Wia 'DRES§ubbfrate and target
t| e %mﬁ‘i u%n%escer?tr%substrafe (Roch e)u Sl and g
add and | um nescence was read out. The tabl e bel ow

list the pl C50 values for those conpounds tested in
t heNney sat bGTHTGOWe9A ATE FESEAGCAGE 8°C50 BEQ. ID. 1

e 2cL,in i & ' al.ye ac gLt 0

RS b TR T CoABRG el 2eSRF D0,
INTS: 5° - TGACCAAGGGCTAATTCACTT - 3° SEQ.ID. 3
INT6: 5° — AGTGAATTAGCCCTTGGTCAf - 3° SEQ.ID. 4

INb-1C is 5’-biotinylated, INT5 and INT6 are at the 3’-end labeled with FITC.
INb-1C and IN-1NC correspond to the U5 end of the HIV-1 LTR. The DNA substrate
for the integrase reactions was made by annealing INb-1C and IN-INC. An equimolar
mixture of INb-1C and IN-1NC was heated shortly at 95°C in the presence of 100 mM
NaCl and allowed to cool slowly to room temperature. In the same way, INT5 and
INT6 were annealed to produce a target DNA molecule.

The integration strand transfer reactions were performed in the following way:



wherein the 1C50 value is the drug concentration at
whi ch 50% of the enzyne or viral activity is
wo ndvithoddserd. 20 Conmpound 1C50 16 6.25 1 6.21 7pGI/BR2008050621
5.8 30 4.62 2 6.38 23 5.83 4 6.66 15 5.98 21 6.06
31 <4.00 22 6.40 37 5.83 18 5.12 35 5.74 19 5.38 5
5.25 20 5.67 25 5.69 8 4.97 12 <4.00 26 5.66 42
<4.00 17 6.25 11 <4.00 6 5.50 $3-<4.00 24 5.60 38
6.32 27 5.85 40 5.95 14 5.69 39 5.69 WO 2004/ 096807
PCE()%RZ%%{ 6d bNA@ﬁb&n%témﬂ 199Id4-186C wid pre-HRuBSted with 300 nM

4, 74 Ti of addition
i—ﬁy -me%a%q Brff? é e “i"F‘o'f? él@&ﬁ%@%‘fﬂg@ Feactionjo ppcur. The
t heaﬂrdh&/atb ephippahdoand §@ h/ tangettIDNA BNT SYOND6 wede added to the reaction

Sl A B0 WD S EPORICE > v DT, and 0

St evg{rgbBSAa #B¢ quba@d for 2k ay? B€e 'ﬁh@reﬁﬂbt’@ Hﬁé wawtms&rred to
po"s&éﬁta@lﬂiﬂ-&bz&@ﬁ pFaQéEJ(‘Eﬁkﬂ) hﬁ:ﬁ%e@re%%eﬁ'(ﬂﬁe@ﬁmes) with 5 x

i nf&%?{’ﬂo 2n 81’“ %’6’ ﬁff éﬁjﬂﬂrl g“}?g‘%‘ %’a‘b‘%{‘gﬁﬁ% ﬁa%ge oi’J t{'le biotinylated

obsenl/BiNA/target DNA cormoplert Pldted weteewashedshieadimpessweithl 2 x SSCT

th %uﬁgnfa %d%tl%bﬁec&w]écﬁhﬁtﬂ{?dgﬁ‘ﬁ:ﬁ@t \99:1" a(il(-iéa a!ﬂaGincubated for 1h

erence conpounds

10 vva§t wosR fmpgratugg to detecd dntegrated BT Gridhelndotepget &Nléf Affﬁ‘é a final
I estshihg s&&ﬂwhﬁ@mfs fiftleb )5 BMicBeinfillgfih@demtt P@DRuBBtrate (Roche) was
nulaﬁﬁii% [ chg‘_&o o |Cen ectiaon (él\/[{/r by centrifugation for
10 &P PGSR IFBeq Vi r us was removed by two
washi ng
The table below list the pICs¢ values for those compounds tested in the enzymatic

15 integrase assay. The pICs, is expressed in Molar units and is the value according to the
following formula:
pICsp = - log ICsp
wherein the ICsy value is the drug concentration at which 50% of the enzyme or viral
activity is inhibited.

20
Compound | pICsg 16 6.25
1 6.21 7 5.31
3 5.8 30 4.62
2 6.38 23 5.83
4 6.66 15 5.98
21 6.06 31 <4.00
22 6.40 37 5.83
18 5.12 35 5.74
19 5.38 5 5.25
20 5.67 25 5.69
8 4.97 12 <4.00
26 5.66 42 <4.00
17 6.25 11 <4.00
6 5.50 13 <4.00
24 5.60 38 6.32
27 5.85 40 5.95
14 5.69 39 5.69




steps at 4C in order to synchronize the infection.

From 30 m n post infection on, the 15 conpounds 1-43
wowooe/osoed to parallel cultures in mcrotiterP@i/BP®S4/050621

at different tinmes. The cultures were scored

m croscopically for fluorescence 24 hours after

i nfection and supernatant was collected. HV

replication in the supernatant sgaples was quantified

by nmeasuring the concentration of the p24 viral

antigen using a commercial kit, according to the

manuf act u protogai. (NEN). Because of thg _figh MOI
used in thié—zo_i_igeljoi_experi nment s, conceégr-ati ons| 4:66
of inhibit3s were|#t08 east 100 fol d hi ghen 28han t hej 4.18
EC50 val u n the ¢ellylal antiviral assay he scorle

of the co Léoundo 1 %rld(tfvas i nt egr ase. AnaI)o:Es of—Hi v;,gg
integratiodusing fdal4time PCR 25 For confirmation

t hat conpounds inhibited the viral replication cycle
at the integration step, DNA extracts of cells

i nldmeof agditionpsgayn t he absence or presence of

c omo@ HASof- mnﬁo@ eﬂﬂ;etﬁﬁehtpmeqwhl thamverefiﬁ&nd}sleastclé ® which a
the dete 411 on,.of i nt

pr STURLYY 155’{:“5?_?’@5 H“é%%r%% weiwatb ngNA %dgtciog}\pounds including
5 of inhibitnre @‘Dld!ledln@‘ﬂsmmsevmmttammtaﬁp édegriase and protease. When a

| nBbfaht inﬁﬁln%fl céﬁ‘xﬁohﬂa %E ahiQatthe %&ﬁ@&f i ioRt Ro Vi8I rephcatlon took
geni%E \I\% (gy pi ((:)? associ at ed w th accunul at|b d th

of PECTRBUREpdELPR gERees dejpyed.grpigctign das observed up to the

i nﬁﬁmm thut the tinys Bid pasged WMeTstipe ateviiich thegiahitotor frterafed. The use of

f f t .
fﬁfenéfg%g %%ndg‘f&l?é allaéluﬁ% 1’n8H?e2 ﬁ?&étﬁn"\?{me%és%ﬁ Séleﬁle correct
10 c/%ﬁ@}etﬁféﬁn abthe f&ﬂdtSDNA was extracted using the

Q aAmp DNA mni kit (Q agen). WO 2004/096807
PCUTREARAECTFIOLNs wée iffebRE o @ HigH It 1Ry of 1nfect10n (MOI) by

2LTR- G rcI .es and inte uantlfl e
FeSptpiptoRaY i S HEDEE, Paartorbet Piritins oy gt pfavo washing
( ckteps aet €t mnordeBtat stymlchmmm thi infeeta@t. | Brosn 3(Qemia post infection on, the

an
15 Syg&t)ﬁeﬂ?n désll Iﬁg gxté?glaél?yds @ eﬁa??ﬂeﬁ ég%@g%ggﬂgﬁygﬁg Z;ﬂ&%? Qf\different times.
ﬁ Werg §e ,mamccm_ qatlycior flugeescamnng 24 hoyrs aﬁer infection and
| nélqﬁmam;t wadNpllsteda IS0V adplicielin he supérahtaﬁDanles was quantified
SY By eSS the A End- D HOH B8 pp R Lichh Susih 9 Wimbfbrcial kit
D72 o Ik - - ion mpoun 8
2 Lmdmg te ﬂlecmnnufagnw prolmpl oy ETeTb eBecm@etoé gheabigh MOI used in this

20 CORRRWTExPMFhENtS, concentrations of inhibitors were at least 100 fold higher than their
ECso value in the cellular antiviral assay. The score of the compounds 1-41 was

integrase.

Analysis of HIV integration using real-time PCR

25  For confirmation that compounds inhibited the viral replication cycle at the integration
step, DNA extracts of cells infected with HIV in the absence or presence of compounds
were analysed by quantitative PCR. Next to the detection of integrated DNA (proviral
DNA), the production of 2LTR-circles formed by circularisation of unintegrated DNA
was monitored. Specific inhibition of the integration of viral DNA into the genome

30  was typically associated with accumulation of 2L TR -circles in the nucleus.
MT4 cells were infected with HIV at high MOI by centrifugation for 60 min at 1200 g.
After infection cells were incubated in the presence of compound in 24-well plates (10°
c/well) for 16h, and DNA was extracted using the QiaAmp DNA mini kit (Qiagen).



Compound 1 tegrase Conpound 2 tegrase CYCO0O O o 0O
Ref erence conpound with known integrase inhibitory
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of DNA copies in the absence of a conpound, that is
in the control reaction, for both integrated DNA and
2LTR-circles: 15 "++" synbol indicates a 2-to-5 fold
increase in the amount of DNA cog§es in conparison
with the control level "-I-+-H "' synbol indicates an
increase in the anmount of DNA copies > 5 in

' i 1.t ntrol level " mhol , .
 AeE pagnal ol A TR UEIeR pe i e PR e gupfid by real-time

deP€Rt using therspproprizfe prileR dndprBbe (efr.atfepencefButler et al.). Reactions
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6, Biagy#irmsy, 8- di hydr o- 6H pyrrol o[ 3, 4 g] qui noxal i n-5-yl
ester WD 2004/ 096807 PCT/ EP2004/ 050621 -66 After

adﬁN]Q t\xl?ag %ng ?lEé(ﬁﬂ)r(lﬂt E?A A]u-d’(ﬂ{)oan@Lm-c%cles 16h after infection.
5~ PRAHH IS8 @aB'Zﬁg fong A Sé’f‘%*’eﬁ‘sﬂg‘}}hﬁf‘?{dﬁgﬂcflﬂa &egults are

- dsharven {nSDdblerg, 1. 37 mml) in 30 mM CH2Cl12, the RM
turns fromyellow to dark red and becones clear. A
SOJF%I n of TsC (262 ng, 1.40 mmol) in 10 M CH2C12
was added drop wse—eanrt—theRMwas—S5—stirred for 3
days at RT. To {lategRMiomas added H20 apd Et 3N and

bﬁ)ﬂﬁ)to lqid The &mm c | ?ﬁ/’?ﬁ-c\fﬁfeqdr L_= nyuts{anl\lqzsm

L~ 4

fiftered and—CH2CIZ was gvdadpor dl Eu. e aesitred
prigaeiral was puriffied by ghronat ography (Si QP

CHRGARLAEOH:  gr &di ent 0%|to 10% MOH) (8.7 ny, 1.4 %
yilel d, Qg%pure-. MVS: [I\/H1=|]—*+ 520; [ M fHitcgrBse8. 10

E)( Prana hanzn
T T LorJ

l OCTTTEO

at i N f
[ INBjRdiToxol - 5- yl-net hyl - 9-thydr oxy- 5- rreRﬂyI -pyrrolo
[3 ui nol i nc- 6, 8-di Step 1: rat| on of
3-%_3"\5}3& -|_J. :]dl oxol a.%pyu )-p_yl i—¢f ||t§§‘g caft bO)\_yl iC

aclCdmpdddiZsopr opyl est er [Atm xt ure of [tegrpseopyl 3
-acetyl - pyri di ne-2-carboxylic aci dgi sopgopyl ester
(6.00 g,

O
O ‘ I
O
O o

Reference compound with known integrase inhibitory activity

In Table 2, symbol “+” indicates the amount of DNA copies in the absence of a

compound, that is in the control reaction, for both integrated DNA and 2L TR-circles:

e “++” gymbol indicates a 2-t0-5 fold increase in the amount of DNA copies in
comparison with the control level

s “+++” gymbol indicates an increase in the amount of DNA copies > 5 in
comparison with the control level

e “.“gymbol indicates an amount of DNA copies near or below the detection limit.

EXAMPLE 7
Preparation of toluene-4-sulfonic acid 7-benzo[1,3]dioxol-S-ylmethyl-9-hydroxy-
6,8-dioxo-7,8-dihydro-6 H-pyrrolo[3,4-g]quinoxalin-5-yl ester



0.029 nol), p-toluenesulfonic acid nonohydrate ( 5.80
g, 0.030 nol) and ethylene glycol (2.70 g, 0.043 nol)

w0 200000801 t ol uene was refluxed for 17 hours WETEP2004/050621
Dean- Stark apparatus. After cooling, the RM was
basified with solid Na2CO3. After 20 filtration and
evaporation, the residue was purified by
chromat ography (Si 02, CH2C12/ Megkt gradient 0% to 10%
McOH) to obtain a yellowoil (4.21 g, 58%yvyield, 87%
pure). M5 [M+ H+ = 252. Step 2: Preparation of

1- ) . .
1. AT S90E32) HHEY (167 el 4y 072) (02 RpRgtion 96 7-ppnol L 3)dioxol
, 35-gihmethyds;Rdihydyoxyepyredg 31 438qlinbeaime} 6,8-dione (501 mg, 1.37 mmol) in
igﬁﬁlt?%/(rlz, t% M'tﬁ’x’ﬁg IﬁaorI]n ézell \SJ to dark dtene- _bgg? 8%( g:/]]ear A solution of

ac 8C} @ésrn@@yll 4AQmmgl) ipth 2@2 s@s #Aged drgpgwise and the RM was

5 1 hﬁi’é@{’olr QKRIT- 5T/ HER By WaPxaded FIAD Bed 1N dindR&tracted. The

I B i S Qi Reriepd Ol i glfprated. The desired

c apwidutt wasipakeflied by ehmumspiegrapy (Si6k, 6BaC(MaOH: girddignt 0% to 10%

fo e o th i d
M&?ﬁ)’ﬂgﬁn@ 18y /%eﬂgg%%et » e residue was

dl SS r. This
‘nﬁ%@tb[% V|gorously stirred for
10 several hrs The pr eci p|tate was then filtered off.
Thg){AMpIﬁgs was evaporat ed and purified by

OB TR0 P -h L3l s -Y?swqﬁa SR Frésh Ppyrrolol3.¢-

= QBBlmole-G Sdionc= 447 ; [M - - 423. WO
S SO B0 Rt g
15 beﬁ%@%ﬁlﬁﬁ gxol y5 yl nmet hzl py%/rol i él ne- 2y5 di one
1- Aemm{lreilqﬂicﬁbrolxﬁl 3-heatyInpgridihe-2-carboxylic acid isopropyl ester (6.00 g,
ZV?J 5‘%(?1 ?beﬁcé &FJSQIW)IPL g& gh@ﬁgirgtg (25y %@gyd bsh gxoﬂ) and ethylene
W7 4§mq11) o 180 qqiz@lu@eams reflyped &fc@antaﬁ &dth a Dean-
HCSta@la dppahtuX edidr Qboﬁthg (fj’fhél RMVR baSifiRa GFidh S(Sl:d 1\1@1{)@03 After
re vva co-¢e ed.twi ce W e to obtal
20 L DhiA B B0 SR ERC B TEubL B8 B By RE G tgh @ St
( 16810/ MeQ@H \gradidnt @6%e JOfe MeQIE) to dmtaina=Bdlow oil (4. 21 g, 58% yield,

[I\/gﬂ/ = T) Step 4. Preparation of 7-benzo[
I"0X0 9- hydr oxy- 5- net hyl - pyrrol o[ 3, 4-

- 5-yl net hyl -
10 gw[%T?ﬂe‘stél di one The residue of step 3 (188

? fg%PoureE . 0. 3§]‘ o

25 Ca aBldidxolantdplipyridin-2

fog_ éﬁn&wr Fl m%ﬁmﬁ-ae}q) a{m&iﬁefzoear% dﬁwcﬁd é%%bya@%r (202 mg,

HOAc . was . .ad
codd) a}amoé)@é’al k hﬁnch hséRiﬁl ﬁv@ﬂa@mfepwm 198-23:diqne (178 mg, 0.77
pr ahisl) wens dissislivéd adTHYF (@0anby atfter NIHPEE/4 (M3 %Emsnol) and MeOH (3

< G S M S S S oo

30 Gwva}go@twn Hoosepidue was dissolved in acidic water and ether. ThlS eterogeneous

mixture was then vigorously stirred for several hrs. The precipitate was then filtered
off. The filtrate was evaporated and purified by chromatography (SiO»,
CH,Cl,/MeOH: gradient 5% to 10% MeOH) (170 mg, 52% yield, 62% pure).

MS: [M+H] =425;[M +Na]" =447 ; [M —H] =423.



M5: [MHH] +=363 ; [MH -=361. 20 EXAMPLE 9 Preparation
of
w@2¢402/098071 | uor o- phenyl ) - et hyl ] -4, 9- di hydr oxy- 2P&1/68P1004/850621
za- cyclopenta [b] naphthal ene-1, 3-di one
Pyri dazi ne- 3, 4-di carboxylic acid diethyl ester
(prepared according to reference J. Heterocyclic
Chem, 27, 1990, 579-582) (494 mngy7-2.20 mmol) and
1-[2-(4-Fluoro- 25
phenyl) -ethyl]-pyrrolidine-2,5-dione (452 ny, 2.04

rmgl d| ssolv |
(5 (NS L] _ v', oS

t hbenznﬁ$ﬁédlsxoln5 m&mrdohﬂmeé} Smlxon‘eor 2 days Af ter

| -
oo DL R0 SEIE 08y kg3 91 A PR ot Doy
vi ggtlonsthylens} ipyrolidingr2, §ei}@mea(17ﬂ dog0-4Gmane) gvas mixed with 9 ml H;O

5 prafd ﬂlrhﬁé(ﬁlcéﬂﬁatéd H@r%ﬁﬁ @ﬂﬁxed/\ﬂﬁ'f?:@dnm tﬂﬂéﬁéﬁpBﬁmon the residue was
S bt it R e B Lo S s s o
- 35@ stm,ﬂ889n5,973(%1,y1e1d56®1:,pm¢)) 8.46 (d, J=5.81,

7. 3% 1P 4581 2 -L979.7. 04 (m 2H); 3.80 (t,
J= 6882 2@IH)P@&%%(% 1=6. 82§72H) 35 EXAMPLE 10 WD

2084/ 0P a8QFarkidh EPiﬂ%lz@ﬁoﬁaibxoi-(ﬁ&1erﬁna19ahm6x¢f5-methvl-pvrrolor3.4-
107 b nzo 1, 3] éoxol -yl met hyl - 5- hydr oxy-pyrrol o [ 3, 4-

9] Redigde_ i one Ste 1: Preparation of

t r iThe wegidugref stema {188 o1y, 60Ucparey0.86 mawpl)wvas dissolved in 20 ml THEF.

31/9%%&‘?%}5 6&*/«{"@ i}}’hngol) and 1v£e00H (4 drops) ik  carefully added, the suspension

0 i sttt ol fog 1B BouEs sl STRAALIV G fg{24 hours. When some HOAG
7- benzad{ied, 3hel R olas Tviporatedydnd 08 dhipbyde diwyo fisnes it tdluene. The

151 4- g?%%& ;gr‘&éé{} \{;sgs ;ﬁg'ﬁze? lﬁﬂgﬁe%g%ﬁvggﬁgﬁl Z@ﬁg%ggéteéé‘ BrOVS C18 (5um,

add8?.(59 rU@Tﬁl) flusiagawith 5-95% Breloniswemateré3%1 THA) at 20 ml/min) (10 mg, 6%
an j/djdl'pbl%id: 1.71, 2.47 mol) which was diluted in

Th th stirred for 20 hours
I\/%éaamwa@i I—g% ‘and Et3N. After
separ at| on of the two |ayers, 10 the organic |ayer was
20 driEéﬁAMlﬂbEl!)gSOél filtered and evaporated to dryness

T
suc %%ﬁ@ ?1‘2{? 1-2%“525184 enﬁl) %ﬁg/o y‘pg Ildgﬁyd%§% pur e?&za-
vseysippentajalnaphtipleng-d 3-diomer epar at i on of

7 ﬂ?@ﬁa@ilﬂle 3141tlﬁ)&ﬂiox§hy lag®l digthy b estyeipaeparey ﬁddbh'dih g td reference

| e t C
oth gélgééd‘;] cy&%t eeml 488% > E‘%%) %lmg,gg}? mur ey %d/[% -(4-Fluoro-
25 1oweﬂﬂ)-§@yllamm®dwe-zt58m0(né (452 2.3, rBﬁlQﬁﬂYhs dissolved in THF
di g500 ¥2H ARedNIHHP0oYESH nae))WRa MeOH (3 drops) were carefully added, the

suspension was heated at reflux for 2 days. After evaporation, the residue was
dissolved in acidic water and ether. This heterogeneous mixture was then vigorously

stirred for several hours. The brown precipitate was filtered off, washed with some
30 ether and dried in vacuo to get the product (117 mg, 15%yield,

> 95% pure).

MS: [M+H] =354;[M—H] =352.

NMR: 9.59 (d, J=5.81, 1H); 8.46 (d, J=5.81, 1H); 7.28-7.19 (m, 2H); 7.13-

7.04 (m, 2H); 3.80 (t, ]=6.82, 2H); 2.93 (t, J=6.82, 2H).
35

" EXAMPLE 10



hydr ogenat ed at atnospheric pressure during 2 hours.

After filtration and evaporating the residue was
w@eohdasor by preparative HPLC (Waters Xterra PPEPERB04/050621

C18 (5m 20 19X50 mm) eluting with 5-95%

acetonitrile/water (2% TFA) at 20 ml/mn) (23.5 ng,

8%yield, 75%pure). Ms: [M- H - = 348. EXAMPLE 11

25 Preparation of -68-

7 (3- bromo-benzyl ) -5, 9- dlhydroxy 2-met hyl -pyrrol o[ 3,4

qU| noxal i ne- 6, 8 di one Step 1: Preparation of

LT R e )
ac (g}qdmogahne-ﬁgs-dtmce Chem Ber. 114, 1981,

2405 édfﬁl) Pi(eégragoﬂ pf %@P{ %Srﬁgtg%ﬁ%s%ggg R an‘f‘@sbeg ]é_!éoir I%ﬂﬁ)‘;{ol -5-ylmethyl-9-
) A )-6 18

4 QH .c., a2 h gster

51 eflfdfrrﬁﬂ;ine?gf wb‘énydm quoﬁmasx@zmtetms M:@myd}&ey-p)&wdggm-
e SRR SpotE 0% e 78 B a6 st 3672, 3.20 ol

evap8P anledHp Gl dvasraeided eimp wiseet)7i il tsifluamaroethanesnlfonic anhydride (d =

get1 AL, O AOR I whidh wid &Jﬁne(‘f\’ﬂ'F‘ZG'%ﬂch%@l t IT‘Bé b \g%% fen stirred for 20

1

pu hOUt ! u’k/s o[thgu“ ];vlzlg%hl %{(2@@41 O-f\i¥lr separation ofthe two layers,
10 PCTYlEB’ng@ﬁﬂ*J 18p€i6Rds dridibwith eyigR0,4,Hilegrad ahd evapoiratéd (Bdryness to obtain a

'qg:r noxal’%ﬁgiéey@l ﬁ%@%@ﬁ)é%%xs'e%'a{?shhﬂ i B A3 9l (850 He, 62% yield,

5- B8V PUeYyr azi ne- 2, 3-di carboxylic acid di nethyl ester

(1Mshy, [M3%pu£ 298.0. 36 ol ), obtained in step 1 and

1- (3- brono-benzyl ) -pyrrolidine-2,5-dione (112 ng, 0.42

5 18y 2: Bveparados of 7vieszofi, 3|'|HE)X(02—C5 yiimethylt3-aydidait pyoedlo[ 3.4-

15 (3. }lema)nea@g %%j (5 drops) were carefully added,

th eated at reflux for 1.5 hours

Af tAemleébv%\BBﬂ@mr@@ctph@m@smm héd0Qimes Bi4dermioh 65% pure), Pd/C 10%
ac l(d i56) sed sﬁnleEtQNe(aheo 72866 nﬁlﬁbﬁfrﬂﬁﬁmuﬁ 1501t Me©H, and was

40
12 WSS 3 QHSDREhE blE L YorfE s, sheg Ho B DA evaporatng
an dhejrqseimeuwasxmmfmdthy prispariative hPLde §Watats MteraBtep(MS C18 (Sum,
20 10 19&50%@) emg%(]lé%tﬁ 8% 594 %@étonﬁﬁle/&/Me# 3 TFA FA 0 miMin) (23.5 mg,

e5/P 12 Preparation of
°X‘e "6P8%enzyl ) - 5, 9- di hydr oxy- 2- net hyl - pyrrol o
[3MS 19M-JIj B8l | ne- 6, 8- di one

met hyl - pyrazi ne- 2, 3-di carboxylic acid di nethyl ester

5
0/pure O 38 mol) and
ﬁ"ggqqll)c I'or o- benzyl ) - pyrrolidi ne-2,5-di one (138 ny,
25 0. Preparstion\ek 'év(3-<!nr9m@|-b@ml)n5,?l-¢_lh(ydooxﬂ 2-methybpyretio[3,4-g]

60% (ﬁoﬂumg.)dl@ﬁ@ McOH (5 drops) were carefully
ad .‘.‘. : L %Sen 5 e c hI ed2 gtdlcr:aer{)(l))lil)ilcf&rld glmeth 1 ester

5- methyl-pyrazme-z 3- dlcarboxyhc acid (prepared according to reference Chem. Ber.,
114, 1981, 240-245) (10.6 g, 33% pure, 19.2 mmol) was dissolved in MeOH and the

30  pH was adjusted to 2 with HCI (a solution of 7N in i-PrOH). This mixture was heated
at reflux for 24 hrs. After evaporating MeOH, the residue was dissolved in CH,Cl, and
washed twice with NaHCOs. The organic layer was dried with MgSO,, filtered,
evaporated to dryness and dried in a vacuum oven to get a crude red oil, witch was used
in the next step without further purification (1.3 g, 11% yield, 63% pure).

35 MS: [M+H]"=211.



20 residue was dissolved in acidic water and et her.
Thi s het erogeneous m xture was then vigorously

waionnedof or several hrs. The brown preci pit at BCIEB2004/050621

10

15

20

25

30

35

then filtered, washed with sone ether and dried in
vacuo to obtain the desired product (30 ng, 12%yi el d,
95% pure). M5 [M+ H+ =404 ; [M- H- = 402. 25
NVR: 11.31-11.11 (br. s, IM 10..86-10.79 (br. s, 114);
9.01 (s, | FT); 7.60 (d, J=8.08, 11-T); 7.59 (d,
J=2. 53, 114) 7.31 (dd J=8.08, J=1.77, 1H); 4.74

: EXA

3, g]gﬁno@na@&khm 6 8- d| one Step 1: Prepar at| on of

Ry By B B S e 03
( prepel), e,fzbt«ae%rlwtn@ lta@dr ef3cbromaeb -pyxsfek ne-fg3tdione (112 mg, 0.42
193&5101?%@&&%01(1@(9 itPTHF (Q@ H%)P WEsr NTaH B0 (3. Mﬁﬁamol) and MeOH (5

oDy §5re Sty g Re bimeRiot s HeafiRlal ety for 1.9 Bours. After

heevaporation, ¢id xegiduerwad dllaphredAhtaerdl@mmraadledwx {Ihés heterogeneous

re n@ﬁ”{'ﬁl hr\ep )

ﬁ%% s%%@gﬁﬁ%ﬁéﬁgg gani c gevg%ﬂwas dir?‘feea)tvwi ?ﬁcﬁﬁ{é was then

taredyashrslivish genye et Apbsivedin s8e0rto abjeiniihe flesieeg, product (59
eVﬁ@oBA?/@(gl'ldl@ Sd)%lpaseg and dried in a vacuumoven to
ge cr F-an fch was used in the next
stﬂe%élw tdlgfgﬁt}ﬁf ur (rjf'q‘l catl on (1 40 g, 10%yi el d,
55% pure). M [I\/H-|—|]+ 225 5 Step 2: Preparation of
7- EXAVIdEE B8nzyl ) - 5, 9- di hydr oxy- 2, 3-di net hyl - pyrrol of
gt gré’ﬂara%?'m*ﬁb m%lﬁ?gﬁb%%'iﬁsﬂlﬁw&gﬁ-@tﬁ@w -Hfrrolo[3,4-
0

1- $MIWRSYH e PN€nyrrolidine-2,5-di one (105 ny,
O SGnethpl- ﬁ)yiweme 28 sbadrb@d/ licracikHEngibByIndsjer (AR6 etg, Math pure, 0.38

oot idd T8 A AR YRR BRI EE WGH QY. 0,33 mmol) were
Do ieso1vem o THEL T A o iise NaT B0 AT gmmenwgeorr (5 drops) were

di sarefulBthdded, Meisdbpendidherastivatet aeflud |l’d>152 hours. é\ﬁer evaporation, the
stirre

het er pgeneo ure hen ,v
sel} %%Su gsorf]\ﬁd In ac1dic B«aﬁegtaé]dv% er ﬁgﬂ ?{?tﬁo&eg%ougflplxmre was then
wasigetbusiy ftimerhforsevaral kasd Tahmbedwnlmeque mtmrﬁltel@d washed with

0b{GHhé efief as!@ahe&% PARRUS lobtAR the G&bired Prodiice gsb m§79§% yield, 95%
ur&) |vs [ MFH] +=430; [M H] - =428. 15 NVR 55-7.51

(bPure) . 7.51-7.46 (m 114), 7.35-7.28 (m 2H),
4. VS: (s[MQlHJ]f=240?17; [M — )= 4BXAVMPLE 14 Preparation of

7 (RR! T 1RENTY iy ¢ B 90%621 879y U Poty-odT (L1 Ph37.80 (q,
J=8.08, 1H); 7.59 (d, J=2.53, 1H); 7.31 (dd, J=8.08, J=1.77, 1H); 4.74
(s, 2H); 2.82 (s, 3H).

EXAMPLE 13

Preparation of 7-(3-brome-benzyl)-5,9-dihydroxy-2,3-dimethyl-pyrrolo[3,4-g]
quinoxaline-6,8-dione

Step 1: Preparation of 5.6-dimethyl-pyrazine-2.3-dicarboxylic acid dimethyl ester

5,6-dimethyl-pyrazine-2,3-dicarboxylic acid (prepared according to reference Chem.
Ber., 114, 1981, 240-245) (19.6 g, 61% pure, 61 mmol) was dissolved in MeOH and
the pH was adjusted to 2 with HCI (a solution of 7N in i-PrOH). This mixture was
heated at reflux for 2 days. After evaporation, the residue was dissolved in CH,Cl, and
washed twice with NaHCQOj; solution. The organic layer was dried with MgSQOa,



20 gl qui nazolinc-6,8-dionc Step 1: Preparation of
2- et hyl sul f anul - pyri m di ne-4, 5-di carboxylic acid

wale@iiydsoest er  Et hyl PCT/EP2004/050621
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4-chl or o- 2- et hyl t hi opyri m di ne-5-car boxyl ate (2.0 g,
0.0086 nol), 1.1'-bisdi phenyl phosphi noferrocene

pal | adium (0. 35 g) and sodium acetate (1.4 g, 0.017
nol) were dissolved in 150 mM Etghl in a Parr reactor.
The RM was subjected to 25 25 bar CO and heated at
140C overnight. The RMwas filtered through dicalite

evaporated, The residu s di ssol ved in
o terd Rt o e g it ayaum Sfd 0 e5hs SUide,prange solid,
st witch dvasarsed @vthealexhstep withounfurther puvidisation (le4@g, Hd yield, 55%
g‘g@ ated to dryness to get the desired crude
whi ch was used as such in the next step (5.14
gl\@%WeTéﬂ 9’2?%%5pure) 30 M5! [M+ H]+:271 Step
: rratlonof d -

ofqnslhemlilneéﬂ,e%m 0. 37 mml) in 5 m EtC]—| was added

28

N;Phé’s r e?HrH&ﬁcg to?@i%s 913613 7 (rgg,_SRG/? g&ef ﬁeigg L%nda{‘ gs f6mo-benzyl)-
evBY&elidiae: 2,2 -dione(d85 mm W@e?smm}iwase @las,qudnmﬂ?éﬂ{é%ﬂ) After NaH
St 6@% 5 1B 8L d ﬂﬁ%%ﬂﬁgs %%@é&r@ﬁulc%'"@deﬂ Mhe sird ns10n was

7 ezié? %t rgﬂl};gglftérp!agginﬂrah en, 9v§§sogva?)orateEcF %ge(z) 14e/59 ue was dissolved in
- bagidie-watar gig ethent Thishefrogatichysinixtyrgyas then[ dgonpusfy stirred for

aukRREA Wolfs, TiRs q:‘ee -Eh@aselﬂéﬁ rﬁl off! nw§§h%ﬁ v%tl( de ether and dried
nmg, 43% pure,

) and 0
oy I BFRHR OEers%?laﬁe 9 flesigpd ybduct &%%14 miestsyield, > 95% pure).
d| M v@M +H|THRHIRAMIH] Af428 NaH 5 (1 43 ol ) and

eat edioﬁ%)lr(léflr xﬁ_pbgf# ﬁ%@’?‘g%&wg%@ o’rat &73 3

the r es2ie2dd4s.dilsol ved in acidic water and et her.
Thi s heterogeneous m xture was then vigorously stirred
f orxsevat 14rs. The precipitate was then filtered,

LB ton A5/ b Eme s aED SRty ey YA -
EXd)uimaddinergfadiane on of
7- §850. PIs u &f 9. &egh@é Qélyn’?r i )@’5' H% Hok91id adid diethyl ester

g] — _.qui nazo daronc To
2- Rilwh¢rehiere- %;wqtbaﬂmlﬁ@mnshm éaqabwlate e 0HA86HpPD,
eSl ElP-bﬁéiﬁ&ldiiglpho%plﬁﬁomcbn@ﬁﬂladlum (0.35 g) and sodium acetate (1.4 g,
1%913’ w%?n f l(%l?/g §drﬂ|]—_‘%%9§' r51ﬁ dt’z%%?e Ltlo7r2 %ﬂﬂzggs subjected to
m‘r%ﬁ baraﬁﬁ Wa@_‘matdﬁ@ﬁ@)omehtc éﬁ@f&M yaad&ettd thraugh dicalite and
Wﬂt@(ﬁ‘ MhRe r&%ee»%sa&lsicﬁ%d‘fh éHECﬁ 4Ry his §M‘1§t'ibnT'vdEs added some
evaporated, the ssolved in l(a]c
Waflgpa and, vigorausly q—lpﬁrgd Fe{.gtsgycaa 3@@ mixture was tered and evaporated to
dryness to get the desired crude product, which was used as such in the next step
(5.14 g, 88% yield, 92% pure).
MS: [M+H]" =271.

4

Step 2: Preparation of 2-ethoxy-pyrimidine-4,5-dicarboxylic acid diethyl ester

To a solution of the crude product of step 1 (100 mg, 0.37 mmol) in 5 ml EtOH was
added 281 ul sodium-ethanolate (d = 0.87, 0.79 mmol) and the RM was refluxed for 9
days. After the solvent was evaporated, this residue was used as such in the next step
(100 mg, 43% yield, 43% pure).

MS: [M+H]"=269;[M—-H] =267.



20 m xture was then vigorously stirred for several
his. The precipitate was then filtered, washed wth

wGE oo/ 0sisher . The precipitate was purified by PCI/EP2004/050621
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preparative 1 PLC (Waters Xterra Prep M5 C18 (5m
19X50 mm) eluting with 5-95% acetonitrile/water (2%
TFA) at 20 mMl/mn) to obtain the separated side
product (10 ng, 1%yield, > 95%7pure). 25 ME:

[ MtH] +=432 ; [M - Hl =430. EXAMPLE 16 Preparation of
Cycl opropanecar boxylic acid 7- (3 4-di chl oro benzyl ) - 9-
cyglo%ranecar bo 6 . 8- dj

.....

azolme 6.8-dione

o R Aot IO 0. 3t Bt s -
anyrIognerdyi-diong O hang, aﬁfd’é‘&lq bWPEﬁ/\@QS%yeda@dW&%O &il). After NaH
1. 4243 ﬂm&,l; aNE Fﬂpnqgaﬁeps@rda@ewb:&mhp hddigl, thmsﬁéﬂmmas heated at

St I ﬁk‘r‘& b&] ?IPP@d %6 nfe%gpé%glp{l 'E}% rg%ﬁwaé ﬁosﬁcéiged in a01dlc water and
apcﬂhw nﬁhla heteroganeansimaQ! way BldB Siz@onsly stired fenseveral hrs. The

Thﬁx g yi eei %?%gkhqn&rw E"%Sﬁe‘h il 5%%"[ &ﬁ@ﬁ%fge& ﬁt"%’dﬁaﬁ@dwt (11 mg,
2ob%°/°09618‘e? %@WEMOOM 050621 72 NI\/R 1H (CDC13) s

9. UB: (s [MHH]' %606 (M - H]-= 42400 Hz, 1H), 7.54 (d, J=
8.26 Hz, 1H), 7.42 (dd, 114, J 2.04 Hz and.)--- 14.68

Hz %ﬂylﬁ‘:g (s, 2H), 2.30-2.22 (m 2H), 1.57- 1.49

(rrF , 1.39-1.29 (m 4H). 5 EXAMPLE 17 Preparation

of Pdeppaatinoi of 7a(3-trome-benzyl-5,9-dihydroxy-2-mcthoxy-pyrrolo[3,4-g]
ﬁﬁé%hﬁn%kcﬂ-gﬁﬁlc(sa yl met Ihyl 39 hydr oxy- 6, 8'

e s g2 s?hg&plzgy -;noethyltm E)grﬁm? 1ne-4 9 ] ?ga{rgoxy ic amdI5 d1¥ethy1 ester (500 mg,

1, 8jgdimmol)- eﬁxdyll (G broyrhe-befizyd)-pydohdine 5 1didre] (3724@,%761mmo]) were
ot ﬁégﬂﬁlnw%‘m@% 5 .25 oBBb kna A5G e o vere
1, careilly addeﬂ{@ﬁéﬂmﬂn@pequaadraéfrﬁﬂw By RS- ( was

( 58@1}%&&&- 184 révidle) wandiséovad hﬂé@dﬁb mtétoarﬂﬂetl‘rér Bhig Beterogeneous
ssol ve

T MR el T IPUTRE, LFie bl yas then iterd,
howashedTwith sometethen. W pdédipitasel wamnuwfwdthe'rpren@etlmﬁmc (Waters

The rhed Piep lmem B, leg")ésU #6h vmaﬁn§mfﬁl 5-956f fleforliBil&water (2%
an| ayer rine
LT Ay Hoas iaghiais e schried Sdamminst O Rent ot > 95%
unﬂmre)reduced pressure The desired product was
al I4s hynhfaryagm de. The crystals were
?(/sere& oﬁih]and %ﬂrﬁfé vacuo for 24 hours (99.10
rTg, 22% purity (LO> 95%. M5: [MHH] += 548, [MH|-=
S54ABXAMRLEM6( CDC13): 8 9.07 (d, J 1.79 Hz, 1H), 8.98
( dpréparaf@n'® Cydbpropadlearboxylic acid 7-(3,4-dichloro-benzyl)-9-
cyclopropanecarbonyloxy-6,8-dioxo-7,8-dihydro-6H-pyrrolo[3,4-g]quinoxalin-5-yl

ester

200 mg (0.513 mmol) 7-(3,4-Dichloro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]
quinoxaline-6,8-dione was suspended in 30 ml CH2CI2 and 1.28 mmol Et3N was
added followed by addition of 1.128 mmol Cyclopropanecarbonyl chloride. The RM
was stirred 4 hours, concentrated to a small volume and quickly purified over a short
column silica applying a vacuum and CH2C1/2/CH3OH 99/1 as eluent. The pure
fractions were collected, concentrated and dried yielding 111mg (41.1%)

MS:[M + H]" = 526.



20 7.00 (m 111), 7.00-6.98 (m 114), 6.80 (d, J= 7.82
Hz, IM 5.97 (s, 211), 4.79 (s, 2H), 2.89 (t, J= 7.61

woi2004896807 1. 99-1.85 (m 214), 1.77-1.59 (brs, PAHEP2004/050621

5

1.59-1.49 (m 4H), 1.49-1.24 (m 12H), 0.92 (t, J=
6.85 Hz, 314). EXAMPLE 18 25 Preparation of
dodecanoi c acid

7- (3, 4-di chl or o- benzyl ) - 9- hydr oxym6, 8- di oxo- 7, 8-

di hydr o- 6H pyrrol o[ 3, 4- g] qui noxal i n-5-yl ester

7- (3, 4-D chl oro-benzyl ) -5, 9-di hydr oxy-pyrrol o[ 3, 4-g] qu

acﬁ\iﬁ%‘% %(ﬁﬂ)g(?ldj ?}eﬁ-ﬁﬁo%}ﬂgéﬁﬂ (ilﬂp %lﬁzﬁe ]g&d In@l J5,§.26 Hz, 1H),

t r i7Tethfddavnd=004H zmhd J3. 10868He) YH)eh @1 &, D) 2.80-2.22 (m, 2H), 1.57-

di r[e‘@ﬁ.]b{ nggrggquzb%?}jr . 30 The solution was stirred

at roo rature 6 hours. The sol ution was
diluted with water (150 nL) and extracted with ethyl
acHXAMREEAT50 nl). The organic layer was washed

WI Brepakdifor o0dédecandid ﬁ‘i‘d anamsmﬁllsnpﬁﬁ&hg«n@-hydmxy-s 8-
ora d ag educ s re. resi due wa
3’8 gg -dilyqge- 'P?’ﬁ’éo B Tg{‘%ﬁ v%‘reétel”l | ter ed
of ﬂ—BenimﬂI Bédtloxaol-S-ytmethiyb b, Qlehydmmxy Hy3rblo[i3gd-gT@fimoxaline-6,8-dione

9dg%§@§@%@p§§§4¥§g&%ﬂ3@ﬁ é?zle6ar af | 13E2<J§?H Wnzotriazol-1-y)-

10 he ahdidctegamgthyluronium tetrafluoroborate (TBTU) (580 mg, 1.81 mmol) and

15

20

25

30

35

7 (tBethyRinthé 00.97 AEANZ/29 nfinbly epX mrsﬁolsediirpa@n&hﬁfonnanude (20 mL).

AL BRI Ao él'nﬁﬁx@%fe R4 oF3) Thesaiugpyyes dituted

| n cw@h watsr 61 ) siLonEh¢ B@ET Aayer wWas EXtracted Wwithethahasetate (3 x 40 mL). The
ac 'o@%’:(nq)c B9 emwas %a@ﬂe&%h%n@@l@rﬂ g‘lanw ovér ﬁggﬁ@m& sulphate and

and triét (ﬂ [(e g g
di $OBFRAEAYN an‘é‘f ar%a%ed’g A4 P Od‘fffﬁé"’%sd?rﬁit?]é‘ﬁed m
\/vashmbﬂlytf‘ednam&eoﬁhetceymﬂs slene Gltéretd ofBaﬂtbdflSd infWeuo for 24 hours

sol ter (200 nmL). The aqueous

Iaﬁhggn exrg&&g&% "?Q'a acetate (4 x 50 nl).
SonMiFdl ‘v 38ailM-HAye14$- wer e washed with brine (50

mLNMRG '@r qcﬂdcgye& 9 90dUWR 159 A ATE), 8D dPIFEATECHE,AME), 7.08-

0Ver1 ow 100G iy B0 D, Rl Ghee 2@ nalid B . 2,
col d et He79 tmadHot 2.8P &t Jot.6 LBlzn2 Ht 1689-118%e(m. AN B t1dl 7 1.59 (brs,

were filfrgy ¢dboof h9 e avgshag- 194 hn COIIE, D19k, f26R5T8;, 31T).
58% purl}tﬁ; (LO) > ? i%m’ VS: [N»Eﬁﬂ:%s 1{5’ EXAVPLE” )
20 Preparati on of hexanoic acid

7- &f L@]l& oxol - 5-yl nmet hyl - 9- hydr oxy- 6, 8- di oxo-

7 Prdphnadion 6iH qldcanbie] atid 798 M dithicrol beiry))-9-85de6xy-6,8-dioxo-7,8-

?]%1 ‘B{?O?Hé’ X/rrﬁeot[% 4|-g]gugm % aﬁm(ﬁ 3X§Ftﬁyr rol o[ 3, 4-g] qui n
ox ar@w%mchlgmdbml) %,Secbhy@'oxwmomwg]qmembn@-6a&rd@ne (300 mg,
(193778Bmo}), %d&!&b)o acT@B—idééol @E mﬂaoﬁlTﬁw_?) mgnpl 69 mmol) and

glr Iﬁé(% gl:a.?rﬂyq.r&n Zg oL, 3%8 mmozl? were d Sso ve(? in d 1Sn§eot yl?ormamlde (20 mL).

The solution was stirred at room temperature for 96 hours. The solution was diluted
with water (150 mL) and extracted with ethyl acetate (5 x 50 mL). The organic layer
was washed with brine (50 mL), dried over sodium sulphate and evaporated under
reduced pressure. The residue was suspended in water. The brown crystals were filtered
off and dried in vacuo for 24 hours (341 mg, 78%, purity (LC)> 94%).
MS: [M+H]*=572

EXAMPLE 19



(10 nL). The solution was stirred at roomtenperature
for 96 hours. The solution was diluted wth water

W@ 209/09d8)7 The water |ayer was extracted w th BCThEP2004/050621
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35

acetate (50 nL). The aqueous |layer was acidified to
pH 4 with 0. IN HO solution. The water |ayer was
extracted with ethyl acetate (5 x 50 nL). The conbi ned
organi c |l ayers were washed 25 wi.yf. brine (50 ni),

dri ed over sodi um sul phate and evaporated under
reduced pressure to afford a yellow colored oil. The

| OBFsRRTAbEn oF e aRgasid T ed elavartd Do B e Bd-dioxo-7,8-

I Nndilyeto-GHpytrélo[B,4{g]qainogalid-Ziyl espatr i ty (LC)> 91 9.

et éb Ml réebfnggl) %&1 @%ﬁé}o %8&51%%117&*% 8;gione (300 me,
11&)77 ramglz) exanpig) acid (¢.3 /) QTU (543 mg 1.6 mmol) and
21ﬂ’)eth3313191§1e b. AL, O%H}unol wéreldissd e nﬂ&iﬂnetl@xlﬁﬁnﬁhme (20 mL).

o Cil'éa ég'HHBP wag épar%zl(%t room %empeSratE;;ee Po%r&t Illo%rlls Qlthe solution was diluted
7- W3thavatec (R00rmLp FieydqueSushipglerowys Sxtiactiidowith 21184 acetate (4 x 50 mL).

S00s BBk RRalsts %é%é%%%@'ﬁeﬁf Bl (Ph2) alParied over sodium
7- suiphate) e efieavisdaysy assogeentrated srdergpducsdarressuregiogreld a yellow
| naaﬂafddrtm @'}&'r@‘sﬂﬁevs(zﬁ@@s ded fh dold &2k and etitrad mmnmutes The

aci d TU 9

C et e Ta s e NS 38 sl GrE g Red PG 0>
di ¥yl forrmm de (15 nL). The soI uti on was stl rred

at Mpompienrpecaiggre for 120 hours. The sol ution was

diluted 5 with water (200 nL), extracted with ethyl

acetate (4 x 50 nL) and dried over sodium sul phate.

ThEX '%zpayer was evapor at ed under reduced

pr Peeparatiohd Hexanoicacid I-baiizo[ I, 3diéxvlS-pimethgl-9-dydroxy-6,8-dioxo-

\Téz,lﬁt-tgiglp{dlg-%ﬁ Pi]ﬂ'«ﬁl}@% X\%j(fumgkihﬁﬁ gdgﬁl%fsa%ro-rhe filtrate

entra r 15 m nutes.

Thé-Rangzet la KligwalS-yimethylel O wlihydrogepyfrolalB £ slawinpxaline-6,8-dione
CO[BRh a@sd gl PHéytafnbﬁ:Chdi)d’ 13eH rﬁm\tﬂmUﬁLW(ﬂ()Smg, 1.81

;(E g{fﬁ & F‘ée%ﬂfm% @8?%%% :? &Wiwfgh‘fsf‘ @yﬁf n dimethylformamide

QON(BIBAB(Th@s@ﬁBﬁxS@as stifked pi Teenmetemiessungfor Mhopes. ifhy solution was

E L@lﬁteg %v’ﬁh w% (%(?}?’ EﬂL‘ﬁ‘Tl'ﬁestatéll\hggr wadetiradiRwith 'é‘thyl acetate (50 mL).

1 12131e aqu%ls (lgyer vg]_aslfbmdlﬁe@rtp QH 4 ‘gltgl)é) ‘_ﬁ P?C?lﬂo?uﬁplg a‘]i(:dﬁater layer was
. Fextrdddédl Wwirthagtitlyl.ase@te2® 80 milL)Hhe cdmbinddorganic 2dykys were washed

2 gfgth(l;rgag (Pg mE? d%ﬂ o%%g%%gé?%f?eoa%\sa%%@ta%u&d% feduced pressure
( ITTO Hiard)a ye_llm cqim;e;? q1}n11@pqps1dm|§gsmdﬂﬂ @pg@lgpﬂm and stirred for
of 1% nﬁnﬁ'ieﬁet WY éry E{a%%élfgteﬁ% 8ff and 6dr1é3d zg gacuo for 1 hour (176 mg, 46%,
enz r ox
di é% 7&58 gﬁ)/&‘o 6H¥pyrrol g[ 3, 4yg] qui noxal i n-5-yl
eSNES [M+H] =464
9 lo@|
fxﬁ(\gﬁ E}F@L@éf’ %%‘6{ :),5 3 S%Wdﬁ?j(yi P68 @i, 311; 8H34q, S~
81 Hz, 1H), 5.92 (s, 2H), 4 73 (s, 2H), 2.85 (t, J= 7.61 Hz, 2H), 1.96-
1.84 (m, 2H), 1.57-1.33 (m, 4H), 0.94 (t, /= 7.15 Hz, 3H).

EXAMPLE 21
Preparation of octadecanoic acid 7-(3,4-dichloro-benzyl)-9-hydroxy-6,8-dioxo-7,8-
dihydro-6H-pyrrolo[3,4-g]quinoxalin-5-yl ester



0.64 mol ), 2,2-dinethyl-propionic acid (132 ng, 1.28
mol ), TBTU (453 ng, 1.41 mmol) and triethylam ne

W@ 2003096317 2. 56 nmol ) were dissolved in PCT/EP2004/050621
di met hyl formam de (15 nlL). The solution was stirred
at roomtenperature for 48 hours. The solution was 25
diluted with water (200 nL) and extracted with ethyl
acetate (4 x 50 nL). The organicy4.l ayer was washed
with brine (50 nL), dried over sodium sul phate and
evapor at ed under reduced pressure. The residue was
stirr\edigcold et her r .15 m nute e .cr

J T t al
ot AcBloge berey ) T e A R RIS SR GHEP A o G fione (300 me,
pub.77 nadobyoqadraticit iacil (4RR @hg, (V¥4 ersolXtEBTH (5433 mgyT.69 mmol) and

i o e S AR e 05

m "Hog sdytigrayaggtirra % roont femypergtpE) for gg%hounghF mh.]’ﬂ}m was diluted
5 47dith b&n?@ 3§trfdt8@aﬁﬁtétﬁ’fl #btalfeed 80 AM0) snddriéll over sodium

z0 di oxol
he%l‘i}gi@é‘%#gﬁ] FRHUE, e &V?K%ramdﬁm% 1o5juckd prespEaThe fsidue was
] outirreabdal ethier Fowy 1 5 esihates. \Whe2@94th3968© Tiltered off. The filtrate was
7
1 S B e It e i o e
oxBltiagewas goqqe@ﬁ@ted(aggcpu@edd)ygg W aters terra Prep MC
10 t rces bS/hﬂ’mlBGk $0man), luend:. arcétdmailé mazcﬁffs)saﬂdmd TPA (C) from

. f0 th d .
AR BRG s bR RF die o B ERY: 3500
rmMS) MeFHGE 666.dMEk= 664.r r ed at room t enper at ur e
L oM rgq ‘3?9 %9§o§ w%l 095 YB3 1134.08 a,w%y?gmaﬁm 7.58 (s,
col um & ?g‘ﬁr‘;’pﬁﬁ@ 8%’ 'Zgoga‘gtﬁﬁg%ﬁndﬁé)% Hz, 1H),
15 di chl or om(b,a:m) R ity 765 8z, AFE), 1 &2-1.86 Gohy L) ah@84 .58 (brs,
certain 0 I [ :
The reol et pk4s (AR IO o1 (R, 2L 0RO PR, 865
m.), followed by the addition of 3
( cERAMEPEE 22 no) - propyl -functionalized silica gel
( Ipéep ta&aﬁEn‘b@ Z(rjmﬁhneﬁ} ylr néé\léalTih7 @324@(:1“6@-\56:1&}1)19 ~hydroxy-6,8-
un e ride si on was
20 st 'r°F‘8d7o %’t‘ﬂ%‘g‘ﬁ\'gﬁeﬂ‘%‘é Pﬁﬂ%?‘eglﬂb'f“"f ‘f”ﬂg resin was
fi 'V-t(&ﬁeﬂlcdlidrod:rmizy\lécéfﬁbdlhmdtcbx}t-pynrahjﬂj#fg]qumpeahneTﬁg -dione (250 mg,
fi
' b%&g{n% Has, ézeerﬁgf:é?ﬁ)ﬁ t;ﬁﬁylbﬁgyéc% e 3k e1 OB WSS TBTNS (453 mg, 1.41

cryst
chingnel} ardrmistiarlaming (036 mip, @-3hmmelk Pyt dissolygd in dimethylformamide
fifitsemeyl Tﬁef sohiibnvaad stikryd hth'ooﬁﬁfehqmrdtnrel for 48 dhodrs. @tie solution was

25 | K}E&Y&C('ﬁ_l'wn ﬁ%@tg%nggxn‘ %q) {hﬁ&l(z{'cg ati%sg )@58 rélg) The organic
( dlayen wagw@sh ith bring (5@ ndd), deed gzerﬁoggnmgu pj_mp,ge angl qygporated under
( Sredaééd Sgreés@é o regidhe v?&s%%n@ﬁ in €old’eth& 1€ 15 4dhutes. The crystals
pre Bligga pit. The fndis s capppyiasdahd ppaleg by grepppitiye HPLC
( CQ}JateiﬁXteQrd Piep MCAZ1B(5 idi 19,x 301617, elidBs:2acetohitrils (A), H2O (B)

R Y s e

)%%} 29.3, 29.1, 24.7, 22.7 (CH2), 14.1 (CH3).
EXM‘Q’LEU%H]— 474,

EXAMPLE 23
35  Preparation of hexadecanoic acid 7-benzo[1,3]dioxol-5-ylmethyl-9-
hexadecanoyloxy-6,8-dioxo-7,8-dihydro-6H-pyrrolo[3,4-g]quinoxalin-5-yl ester



Preparation of 3-ethoxy-propionic acid
7-benzo[ 1, 3] di oxol - 5-yl net hyl - 9- hydr oxy-

W® 2®@4d9a8D- 7, 8- di hydr o- 6H pyrrol o[ 3, 4- g] qui noxXBtT/RPHOYH50621
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ester 25 7-Benzo[

1, 3] di oxol - 5-yl nmet hyl -5, 9-di hydr oxy- pyrrol o[ 3, 4-g] qui n
oxal i ne-6, 8-dione (300 ng, 0.82 mmol),

3- et hoxy-propionic acid (198 ng,.74L. 64 Mol ), TBTU (580
ng, 1.81 mmol) and triethylamne (0.34 nL, 3.29 nmol)
were dissolved in dlnethylfornan1de (15 nL). The

T S S S e S——
ar(dsexhg,anﬁieehmolp b.n@tﬂimhy]anﬁna((m( 130.50 ftnot) ererdissolved in
SO A Y I,E04 Sp0 g vt o
r e@ ‘Hh@lmés”@nmql)e &hpmobmoa Wem sogpyemperaturgdpreA8 hours. The
fiddiet@rwas fmrhWﬂ? QQQp(Wﬁfeﬁ &ﬂbﬂre@ﬁll@&i preeéhrélITiedrekidiue was purified by

a O f O ;}gé%pemgs gsr ySt t}‘%{l Wftb &l%' f '%ﬁ;&e‘/ é\ mi)gure of desired

x ﬁt@dm:l)a,nd etarais amaust oficxadé@mnpp) chlbiade WBY obtathe@yd he residue was

%g@dedggfﬁﬁeﬂ@/dﬁwté?o%g% ?&16 ﬁ/l{% dﬁ%@éﬁ 3-
ioQPLETE ffewgwh lhpezeel e?éo%@fm mmol 2.70 mmol N/g)
NMB reﬂddvé Mbum&)f%ekldédinoylt chldride® T, suﬁ;thsm& Wds {titred at room

teni)eﬁ)turee;fo;? ZDH()aI '@1 l%s%w%#?tiregbo%ﬁg&gga ed V&lﬁi teZl%,hydroﬁlrane
4. The filtsate dhs Eyap@a@d 10 tyield 3hitez3y$ils. Pho crygta@owe@ regrystalized in
3. mofﬂom?/%éétom%ﬂl%zTﬁE whife &y&@ls wike fiditiod off and wakhed with

7.00 Hz, 314 1 68.5 8,
14gcesonitrile aggl arigq i "“‘ig’gf‘c’ﬁ)hﬂ‘fé (é) %‘@1 p%%&fg;y 99%).
108MR{ m:{mca_sy) 5 QEH, 21547 81 (€HI)), 648.(8, FEXDS, HB3L M), 6.83 (d,

CH2 7 2 t
g et%oxy propl ohl c)’ Wéﬁ) 281%s,3iHP2103!(+, 92 259 Hz, 4H), 2.00-1.87
7- (3, 4- ﬂmeﬁffgrbﬁ%énﬁyﬁwr@ihgeﬁ%k%gng 44H), 0.91 (t, /= 6.83 Hz, 6H).

di fxo 7)%: @byw)0s 67 PO 06RO 4EQNALATOXBIT 41-156y1, 142.2, 141.0,
ester
7- (3, 4- DPERr 8750k 1 19%3-9.0% ek, Yyt (ST %22(% 33 9,319,

i noxal i ﬁ8r7628r7d2816e2?§52944@29 30220, 20| 27(C 2), 14.1

3- et hoxy- propl onic acid (97 ng, 0.80 mmol), TBTU (284
MExO and triethylamne (0.23 nL, 1.61 mol)
wer e di Sso ved i n di methyl fornman de

nmL
soPamfﬁt-mé'fs%r?tﬁlpén-pgpp}%ﬁw@n%bﬁamiéliw %ﬁ Jmﬁﬂ%ﬂ-%ydmxy-

The 8$d>ibhib-l7981- rodﬁlllqiﬁ(i'own A-glqubroxaRacs-yl dstend
iéz{) e(élte (;]xo?tS lme% f/\é? :dlé)?dr)c(naé gyyﬁjo 043 }hglr%uinoxa]ine -6,8-dione
su(3¥amg, & n@va\ao?r @ﬂmmmemmq add € 2P pge s HGramopp dBTU (580 mg,

Cryge rﬁi’n@ At ﬁ&@ﬁ?’%ﬂe' (034BMLP3 2P a;mabl)weerbllahééowéatlﬁr s

ac&“b?aﬂ‘l’l ‘T‘%”("vﬁf% gfé?)( @w éﬂ]d‘tlﬁ%"‘i%?"(réﬁ agﬁoqrp Jemperature for 24

90K6 s/ Bk saluBaBHaCdilntedOvith mater(P0Q Grlnpand3Hiraptediwiph ethyl acetate (4

( LQSf) rgﬁ) ]I]t%‘)comﬂ\@éd L%ahﬂc"ﬁyérg QrerE4AME TR dium sulphate and
evaporated under reduced pressure. The residue was stirred in cold ether. The crystals
were filtered off, washed with cold ether and dried in vacuo for 1 hour. The crystals
were purified by preparative HPLC (Waters Xterra Prep MC C18 (5 um, 19 x 50 mm),
eluens: acetonitrile (A), H2O (B) and 2% TFA (C) from 90A/5B/5C to 95B/5C in 10
minutes) (220 mg, 58%, purity (LC)> 94%).
MS: [M-+H]'= 466, [M-H] = 464.



Preparation of

7- (1- benzenesul fonyl - pi peri di n-3-yl net hyl ) -5, 9-di hydro
WO 20048%68pY 1 r ol o[ 3, 4- g] qui noxal i ne- 6, 8-di one  PCT/EP2004/050621

Pyrazi ne-2,3 -dicarboxylic acid dinmethyl ester (173

ng, 0.88 mmmol), 1-(1-

benzenesul fonyl - pi peridi n-3-yl nmet hyl ) -pyrrolidine-2,5-

di one (269 ng, 0.80 mml) and s¢gi um hydride were

di ssolved in tetrahydrofurane (10 niL), followed by the

addition of 5 drops of nethanol. The solution was

B EPeihe Fhuf s i v 1B bl @ B3 4 696

wat er sdH); 6.00 (dak 802di4,i18D), 6174 (ﬂHI=47\M8tIHzI1IIII)L—|SJ9O (s, 2H), 4.75

T AL R TSI 0l o 296,513 -7

hour (24, %T,), b29%(t, o109 He 31 95.68% . MS: [ MtH]| +=
5 469. 351?@ mg@msg)fs (CO), 146.8,146.2, 143.9, 121.6, 108.7, 108.5, 107.4
S

1- (1- be g:@g%g e {;%5 g4é e(ﬁ‘i{} ,yi%s fH055 ¢ i),

-2, 5-d|
-yl met h)ll4)1— @HPham c acid tert-butyl ester (644 ny,
1.82 mol), dihydro-furan-2,5-dione (184 ng, 1.82

ngﬁ#%iggﬁ£$ gatalytic anount of DVAP WO 2004/ 096807

P 8 0621 -77 were dissolved in acetic acid

10 ( sPreparatiea @cﬂ-mhogm-nmpiq@aae@ 1683 Adichlpre-henzylrfyhydroxy-6,8-
Thamx%w $edihy &ﬂ%ﬂe gmsdg{1 vigsaRds 3 eserr €. The

e S s b TS e hoaf 3 ne 157 ms

4001¢D)mmdaﬂ), éebtbmar popibnicnsid (Bhaig Geftimeva ) IBITEd284 mg, 0.88 mmol)
ungey ﬁ&ﬁ%ﬁﬁﬁn@{(ﬁﬁ%ﬁ 1. NGl mﬁwaaesawéd A aaRUKAfridAmide (15

hot et hanhol . After coqling ite cr tals mer
15 oy edppiThe selytion ypsrstired AhEp fen(%emﬁ% elmeyﬂoluﬂon was

( Lﬁlﬂeﬂ%ﬁﬁ%ter NEDO frilly Hhtﬂ_%x_ﬁ‘aated Writtpethgl adatawts x 50 mL). The
aC| dfgpié}%? géﬂ {3 ?ayéks RER cg'keq{' &e% 'SXJhm Q}ﬂ)}létg %5’ gwlﬁi)rated under

Pi prstuiced pregsyre nﬁhﬁ 91rud@ arodust was pusified by-psepagptivs HEE.C (Waters Xterra
( 1ped) miC €18 (5 1] 19 250 mrh}, ichidhyg! @d&diﬂtr{lé(&? MO (BYarfi2% TFA (C)

20 mﬁry&é@%ﬁﬁ@h@ bﬁszm?w' BleRC6 HEos BT (R 88.11%)
ad¥st didpdilEe.490he sol ution was "stirred at room
terrperature for 5 days. The solution was diluted with

ﬁ%gﬁﬁ{ﬁé gne (40 nL), washed with 10%citric acid
ution 40 nL). The organic | ayer was 15 dri ed

ov EFermﬂm @ﬁﬂ pirhenzenesu m‘ﬂ?@é'ﬂrﬁd@mthﬂMtse?jdlhydrOXY'
25 prpyﬁtms[:, 4-YRjuib bl o=6,858ionbMR. ' H (CDCL3): S 7 72

etz S aotiludid Gtgnttend lan gD ARl -

nbe@}d)aes@fc&@-l—plp}ndn( frylnediyl)-By@oli@ing?, Q-nl;orm1(2§9 mg, 0.80 mmol) and
é&m&nﬁilyl&@se werkldis ;8]\%@ g1 of@nlaﬁe ((lé ?(gldlwgcﬁby the addition

s S0f ﬂw?opﬁofdmethenﬁg Pﬁﬁ‘ﬂ;&% v aionios

30  was concentrated. The residue was dissolved in water. The water solution was acidified

to pH 4 with 1N HCI solution, followed by the addition of ether. The crystals were
filtered off and dried in vacuo for 1 hour (245 mg, 65%, purity (LC)= 95.68%).
MS: [M+H]"™=469.

s The solution

35  Preparation of 1-(1-benzenesulfonyl-piperidin-3-ylmethyl)-pyrrolidine-2,5-dione

(1-Benzenesulfonyl-piperidin-3-ylmethyl)-carbamic acid tert-butyl ester (644 mg, 1.82
mmol), dihydro-furan-2,5-dione (184 mg, 1.82 mmol) and a catalytic amount of DMAP



25 Preparation of capsules Active ingredient, in casu
a conpound of formula (1), is dissolved in organic

waedemso7 such as et hanol, nethanol or met hyl ePer/EP2004/050621
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35

chloride, preferably, a m xture of ethanol and

met hyl ene chl oride. Polymers such as

pol yvi nyl pyrrolidone copolynmer with vinyl acetate
(PVT-VA) or hydroxypropyl net hyl cejl ul ose (HPMC),
typically 5 nmPa.s, are 30 dissolved in organic

sol vents such as ethanol, methanol methylene chloride.
Sui tab g t he poI | ved in ethano

Th
o ool o8 Yol a5 o o for 4 iy, Tho
S Ldlﬂ%m evds| rgmoped yunddéri reducedipeessatd. Thefresidue was dissolved in

er medhgt?‘ nog}g@j af}gé %%‘iﬁ% lggeg'"%%&a%fe Psodium bicarbonate (2 x

r aw mlr)ssd11¢cl3ove!lrh?@dsq@ria aylphrte@ad eyappreted qaidﬁbrqd@ced pressure. The
d' r%@ﬁi’hé 'vﬂﬁ dlés%l\%dQS%U aktanof. I A fi&tooling 2R A BF/stald were precipitated

[ dru capsul'e ranges
?“Mﬁé 156 © ﬁg&@ ’I’é@/d ﬂ?ﬂ(ﬂgg'ﬁgtsﬁeﬁ)capsul e size
usMS. WOVREDZ4+B98307 PCT/ EP2004/ 050621 - 78- EXAMPLE
28 Fil mcoated Tablets Preparatlon of Tablet Core A

m f‘xte i t 9'36‘ eth .n bat m ac1d tert-butyl ester

st Bnp@ndmsmlm@aly\h@anbam@ a@lﬁéerém;éreswam prgp é&ﬂmmh@nd
Soirié‘h ﬁnﬁfe 9 m$ody l@mrﬂﬁﬂﬁc\yéreﬁﬁésf)weﬂ 1ﬁ|'(\1i’clil&o§1ethane (10 mL)

o LR 20306 ¢ B o LPaE s o i s

Thetirredhatrreomats mpetchare 1005 gaysnmwuecsohymmawas didute@ With dishloromethane
an@-lOép’ﬁL%@\b?ﬂlgg g’@ﬁﬂ@% MEREAPLAulbh F2 109 HhP el (ﬁ'gamc layer was

m xe conpressed into tablets, givin
t afmed Qversdime siiphaigiang evaporgtegrundgered fsg%mqsgg
|ngﬁEd|@ME{ﬂCeassng process To a sol ution of 10

ce I f a t
ISRy 7,2, 21 S PR £, 8 9ty *”@?ﬁsﬂm
o of aieh aﬁarﬂemﬁezﬂmﬁw%@ 47D, AT (m, 25)d.12-3.01
of di chigy @mytmn@m A1), Q14312%,11tnpnmamebrzod)(mloﬁg 1.88-

o PO YU i Al chTul kb e B0 Y sl e SRt 01-

t he f ol (manlkdH) hen there are added 2.5 g of

magnesi um oct adecanoate, 5 g of pol yvinyl pyrrolidone
and_30 nl_ of concentrated col or suspension and the
whBRAMPLE dipgenat ed. The tablet cores are coated

W Clap hmsthus obtai ned m xture in a coating 20

appar at S \@D 20q44 096807 PCT/ EP2004/ 050621 - 79-

CL d having the fornmula (1),
Active 1ngred1ent in casu a compound of formula (I), 1s dissolved in organic solvent

such as ethanol, methanol or methylene chloride, preferably, a mixture of ethanol and
methylene chloride. Polymers such as polyvinylpyrrolidone copolymer with vinyl
acetate (PVP-VA) or hydroxypropylmethylcellulose (HPMC), typically 5 mPa.s, are
dissolved in organic solvents such as ethanol, methanol methylene chloride. Suitably
the polymer is dissolved in ethanol. The polymer and compound solutions are mixed
and subsequently spray dried. The ratio of compound/polymer was selected from 1/1
to 1/6. Intermediate ranges are 1/1.5 and 1/3. A suitable ratio is 1/6. The spray-dried
powder, a solid dispersion, is subsequently filled in capsules for administration. The
drug load in one capsule ranges between 50 and 100 mg depending on the capsule size

used.



OHO,R2 Al X RL 5 and their N oxides, salts,
stereoi soneric forms, racem c m xtures, prodrugs,
we@sdoengsand netabolites thereof, wherein X i SPGRBEPZ0G+050621
C0O CSCNR3/CQA 3INR3 RAi i /| RA/ RBR4 CH
-CH, O or , 10 A also nentioned as "A-ring",
together with the two carbons of the phenyl ring to
which it is attached fornms a nonggyclic aryl or a
nonocyclic Het2; Rl is hydrogen, hal ogen, nitro,
cyano, sultam sultim C3_7cycloal kyl, C(=0 -R5,
S(zQ V. R6, OR7, NRBRI9, C(=NR8)-R5, optionally
MELE 284 C1- 6al kyl, optionally polysubstituted
C2 Filah-comed "n{blmstl onal |y polysubstituted C2.6al kynyl ;
15p e substituents on Cl1_6al kyl ,
ﬁgb sl%&l:lﬁu CZ- (%gl kynyl are each |ndependentl
S eIAe@lﬂédIef ¢folﬁ(}ﬁp‘ég@twe ingredignt.ogqen a compeyrd eﬁfq@lula 1), 570 g

5 ar Ydctose@ind 20068 ﬁarch% ﬂfﬁ(ecﬁﬁl’ell%a@}d‘emr Iﬂﬂﬁdl ith a solution of 5 g

NR8 1@%@@1&%&9 d 1@'{) 117)’ Pp(ﬁg* ‘#@"e %@9@%90 % of water. The

or vsmppowrlai myxtpre msnﬂmd; drigdeahd3idvesicdgaid. , Thogpt thereawhyadded 100 g

po}nylgfd)gas!w{l gel&ggsg%@ﬁl gﬁ?ﬁgggﬁ Q@Lh%é@&lb%ﬂ The whole is mixed
u@ﬂh atq@mrewedjmteafalklyts gng Y- QQ& ;ableéwaeh cemPRing 10 mg of the
10 ar acacingtdddanendent |y sel ected from hal ogen, nitro,

cyano, C3_7cyc| oal kyl, aryl, Het', Het2, C(=0 -R5,

S(=0y-R6, OR, and NRBR9; R3 is hydrogen, hal ogen,

ni Goating provess C3_7cycl oal kyl, aryl, C(=0 -R5,

S( Q) solﬁ@on &R0 g i B@ﬁ@os@ﬁt 75)H1€1‘H“ Me Eédbé“théﬂdlttﬁé}e is added a

opBOGHAEG %{&tﬁ%ﬁ?ff?ﬁ%ﬁf 5k ok gieglorotatiaty (e ere are added
15 opt7s ankdf dicldetorhethatesarah2. 5G] Ga]3kylopat@ribhl ke gwif pahdthylene glycol is

Irr?cﬁ%e%yamﬁldlﬁf)ﬁleﬁ% hlS' rﬂfjﬁgﬁgfiﬁ%ljnx héﬁ‘% eﬁl@ Qa[t{ef S8ution is added to the

ogen
C( f@nqn@nd tren thafﬁjarmrasptgd 2N Qﬁmgw@su Pctadecanoate 5gof

PChoERZOAFY:0851dfoht andS10 M4 of Smmédﬁ@tga Rold?aLigemBiontindthe whole is
ch Sgi&ge%aéi“ﬁy%% ?aé)lié/t ocﬁ)ge[ z}(;% tc6 nglth ¥ thEPSHSREE niflire in coating

20  apparatus.




RS i s hydrogen, C3_7cycloal kyl, aryl, Het' Het?2,
C(=0 - R10 OR12 NR8R13 optionally polysubstituted

w@i008abdgyt , optional ly pol ysubstituted C2-6al KeeyEPN4/050621

optionally 5 polysubstituted C2.6al kynyl; whereby the
optional substituents on Cl.6al kyl, C2-6al kenyl and
C2. 6al kynyl are each i ndependently selected from

hal ogen, nitro, cyano, C3_7cycl.gal kyl, aryl, Het',
Het 2, C(=0)-R10, S(=Oy R', OR12, and NR8R13; R6 is
hydrogen, aryl, C3_7cycloalkyl, Het', Het2, OR12,
NRBR13, opti onal Iy polysubstituted Cl 6al kyI

op CLMMP y pol ysubstituted C2-6al kenyl or optionally
101 pal gmpaindt hivixp B2 foshudard),; whereby the opti onal
substituents on Cl.6al kyl, C2-6al kenyl and C2-6al kynyl
are each i ndependent| y sel ected c&[logé]al ogen, nitro, -
cyano, C3 _7cYcloal k3 1 aryl, O-R10 S(=O0 R
OR12 and NR8R13, -~ , r ~ en.Raryl,
C3_7cycl oal kyl, Het', ] R10 NS(=O Y R11, or
optionally pol ysubsti ), (yl, _g@ptionally

pol ysubstituted C2-6alk r ionally 15

pol ysubstituted C2_6al kynyl ; vvhzgeby t he optional
substituents on C, _6al kyl, kenyl and

5 Czaﬁ@hféﬁ'wlox@d& SARD sﬂef&%@ﬁnfohﬁs S8t&AIcAHHRE) prodrugs, esters and

halo ano, C3_7cycl oal kyl', aryl, Het
ebe& ﬁf@f"g{@)"yR OR 2, and NRS8RL3; R8 is

hansgen ar yl, Iletl, Nett C1 aI kyl, C2-6al kenyl,
CZ 6a| kyR3l | C3 7cyc| oaI kyl or pol yhaI oC, _6al kyl R320
ydrogen, |,\cs _7cyeloal kyl | Het™cHei@: “N—R3

C(—®§- S(;ry 1, CCEaNR8) G5, &ﬁloﬁauy R4

pol ysubst [ taut ed C1 6al kyI optionally pol ysubstituted: )
C2. 6al kenyl opt i onal pol ysubsti t ut ed

C2- 6al kynyl ; \M%r eby the optional ,substituents on

Cl. kyT\ 630kENyICHNd 2 6atRynyl are each

i nd §(Iy elected om hak @Qﬂe nltro
cyano, C3_7cycl oal kyl , aryl ,orHet"' t2, =0 - R10,

10 S( ?\Oliléb Rnentf{dRéd a§m$i 135 ’Nmﬁer WA tHeStwhy &H’r@@ﬂbf the enyl ring to

VR el e om0 o P

NRBHRs hydRB2 &Y, aniogea nitiie, eﬁ(rmowm& sudnm Gaatyicjoalkyl, C(—O) -R’,

& y?{If‘b@% e RO B aRop B E el Gt

Wh er €BYjon ’é/ mﬂw%grutgbcgmxmn Q8 ﬁpgowlyclulxwhsymteg Caalkynyl;

15 C2 6a}hleﬁ4b¥zl th@ BptiéHal Gabiutoymts aﬁﬁeﬁandy] |@bdﬁan©ﬁglpmd @, salkynyl are each

Sel egt %ﬁm‘gtﬁi § F&g‘ioge d a%no 321@% Rf%ﬁ% aryl, Het! Het
S( OQHQ%R S‘@&’@M ©R s@mdwl R8, ORB, O C(am -R8,

O R 70)ydrB8en 'l‘;@%@%lo&i@r Q(—ﬁﬁi{eRSHe?n@( 1@55&» R&, OR”, NR*R,
2,
or, & %ﬁ gfé% om@eﬁbwf)msgﬂ%@gkés@@w m?éweeﬁw)ﬁgubstlmted

20 NR' %;ﬁkymﬁ&r o@pbnﬂmbblysﬂfdtmaﬂ)ﬂzjsilkyﬁﬂ Ghhefiebiyktite optional

25

Sglt ;g&tgs i (Sfégglggf < ); ﬁgllkggyl\%n %}/1*1?91&/1 Ql%t éa%ﬂ %A%endently
S ubs§¢1t=@édxtf@%halgg%anmi e, Gt el EHG wHGhI=0) R,
are sgah),-R®, OR’, and NR°R’;

R? is hydrogen, halogen, nitro, cyano, Cscycloalkyl, aryl, C(=0)-R’, S(=O)y-R6, OR’,
NR®*R®, optionally polysubstituted C_¢alkyl, optionally polysubstituted C; ¢alkenyl
or optionally polysubstituted C,¢alkynyl; whereby the optional substituents on
Cisalkyl, C,¢alkenyl and C,salkynyl are each independently selected from halogen,
nitro, cyano, Cs_scycloalkyl, aryl, C(=O)-R5 ,OR’, and NR®R®;



WD 2004/ 096807 PCT/ EP2004/ 050621 -81 independently

sel ected from hal ogen, nitro, cyano, C3-7cycl oal kyl,
wa@eook/oodder ', Het2, C(am-R8, C(=0 -0R8, C(=0 PcRBRBN4/050621

S(=0 y-R8, S(=0y-0OR8, S(h)y--NR8R8, OR8, O C(an)-R8,

O S(=Oy R8, NR8R8, NR8-C(=0)-R8, and NR8-S(=0, RS;

R12 i s hydrogen, C3-7cycloal kyl, aryl, Hetl, Het-,

(=0 -R8, C(=0-ORB, C(=0)-NRBRAgp-5 S(=Oy R8, S(=0y

ORB, S(=0,,-NR8R8, optionally polysubstituted

Cl4al kyl, optionally polysubstituted C2. 6al kenyl or

opt i onal

ypoly bstltutedCZ6aIk the
opRi Shiay ggﬁdéhﬁfqg@mrgtren%@foapmy Qéﬁséé%r&g
Czywrksemyd arfintegoa bBingl efle ardetivoy sel ect ed from
Pzgseﬂ] r&g 78 %Ey@gﬁ %%41%?1 ﬁR{g’E{ 1:1§'RgR13 optionally
S( q)g].ygrlg;tmg@ﬁfy{a]m ®@ptiopalbyrpo y@l@@m@yd Qg;,al enyl or optionally
50 S( p@yﬁubsﬁ&ne&@@ wWHerdBy tﬁéopﬁaﬂalmstﬁﬁer@ ¥nBalkyl,

OPS .pggkdlgg %@q C@qglk)%{c' Oalﬁ%;@g] %ééﬁn?ﬁpggctegeft% halogen, nitro,
OR8cyﬁ(o=0)syeWMy1 alp'ﬂlIdelé,l Hyt> pO=Q)RE S(=E(D)g,elR” OR", and NR®*R";
o] t 1K
opk ShidroerSBHIDERIBAYHEE, Hpb, OR HIER CpHondly
opt i Eﬁ’é(ﬁ“‘éﬂ!i’@étﬁ Cuerlkyl, @@h@al@apkwubseweﬁﬂaeﬂ%nﬂm optionally
10 C2- 63bl¥imydtinaee Gé%@l'kyﬂﬁl mmé%lgﬂme @Eh&sna%hbgttaehtﬁ A, salkyl,

hal o

Het 2@3 ﬂ(m ! o aPl%my]%g eaé% uda sé{ec@?)eﬁr(ﬁg halogen, nitro,

S( O):yartd?Eg 7@(ch@1yy1Na&R8Het aone’, O=Qr §B=O):}-ls ,.ONZ and NR*R";

RER 7 N6 y@ﬁ)all?ﬁ 02 H@(z—@k%((')ﬁ%w R11 or optionally
i he“x by i

h I f(
ydrg ggpgog?lgogolggulbg 661(:2'& F Fpr optlonally

15 repr pemnbsrmmd mgykkbrnyl evhepebyyihy @ptionalrsabstituents onaC,; _salkyl,

20

o DL AR R kagq%f%%%}fﬁ ndepBha Bl el dtrom halogen, mtsmw
rreanpﬂg:]l%% wygloaled, #x é{qyp H% A= QQr%onS(ET@mB arfdRna gnd NR'R
beRr® ephyd@ogér, ﬁrﬁuﬂéill Het’ed, valk$l, 0)galkEényIPCSalkynyl, C; scycloalkyl or

subst i pendently selected from hal ogen
ni t rB fgﬁg’té‘é?l%ﬁg C3_7cycloal kyl, Het', Het

20 C( RAjs Rﬁirostn;@m Ea.4cyctrlly], Hnmmaﬁw(—O)-R“’ S( =0),-R", C(=NR®)-R’,
NR 4y @ iS{ A e%lﬁbsﬁﬁt&ﬂcpgalﬁﬁzbﬁp&gdlw p ubﬂft‘lﬁ%d €, é%kenyl or
poI ygmsgleﬁ{ aSl@iﬁ%%?%p sal xlowgﬁﬁe@ya{p%gmﬁéw'?wts on
C2- 64, kalkyl, C,@alkenylaindyC nalkysiybate dach éndependaitkyseldcted from halogen,
d 1 1
opt | SR SUAL (RGBT IR QR S0 38 OR' and
25 2. 6NRRAYI are each i ndependently sel ected from . -
haké‘gﬁm ydRbdehOCs Wﬁﬁlk}ﬂh@@}’met Qi cRAARE, ORE0)-OR8, C(=0)-NR°R®,
wher a#%q%é??& Los G, ﬁ@ﬁ%ﬁﬁﬁwﬂ%
eachNRf tbytl(smlllgqioéybubsmmdth([:o@kyl otyahadlyypolysubstituted
Cl- 6@, kﬁ%&ﬁ%ﬁ?hﬁﬁ*é@?%mﬂ%%ﬁﬁ@%’ W'h@gebgjthe optional

al kanéd oup 0

30 gr oupbstifrenton 61ealkyh %a@l&emdranea(h qaHpymyl arﬁseafh nglepgndently
NDNOENELLeE frodh BYIOLES, frof dyawCh foykRialiiydcarsl, e1d1g HaY Q=0)-R®,

het oS0 BR 4 PARBeILS 5&*2@“‘%@5?%%”@?%?{ S M Re PR
and OBE(sQ)-R{rO- %(Ffﬁ))y\vﬂﬁ CNRrrRy, ®B® -@iFD()-ﬂhL hnyd NR®-8(=0),-R%;
SURSY jstriyiRskeANCR, GRIIN 125N 196t WGP CORDBIA=D)-RE, O-S(=0),-R?,
35 NR®*R®, NR®-C(=0)-R®, NR®-S(=0),-R?, optionally polysubstituted C, salkyl,
optionally polysubstituted C, salkenyl or optionally polysubstituted C,.¢alkynyl;
whereby the optional substituents on C,galkyl, C,_¢alkenyl and C,_¢alkynyl are each



a nitrogen atomw th one or nore substituents
i ndependently selected from hal ogen, , 14 14 nitro,

w@xm4/0e68ano, C3-7cycl oal kyl, C(=0 -R, S(=0) y- RRCTIRE2D)4/050621
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NR14- O- C(am - R14, optionally pol ysubstituted

Cl-6al kyl, optionally pol ysubstituted C2-6alkenyl,
optionally pol ysubstituted C2-6agkynyl and optionally
pol ysubstituted phenyl; whereby the optional
substituents on Cl-6al kyl, C2-6al kenyl and C2-6al kynyl

o enfasrendioty Seiecy fgm%' BEb e ilro A ISH o M Cary1, Fet', Het?,

wher €650)-RE, OEOROR’, €(HB)- NMB&t&(@)yweaﬁomﬁzeﬁﬁo» NR8R8

S DT PR P gy o

C1REas Mﬂ@gew NRYgRalkyleary )-OR®, C(=0)-NR°R’,
?r OUS(i@RflﬁS tsm@)yaokérsmi) wgﬁmt‘?ow@dﬂamy ﬂailykﬁbbmtﬁtealrcmalkyl

ric e 0
uhi coPSIN AR SRR Shef ep o T SRl Groatlonyl

sel ewherbytheropiidmad gvdvs,tlumrygelm Canalkygl G uprlkenyldingHGCcdalkynyl are each
ma i a
Whgr gﬁ%g&&%egﬁg%feﬁeﬁ%#aa fl, Bifto cfaﬁfob@? -AfRSBIRYL, aryl, Het', Het?,

SUbsCATQER SC(mpgﬁd@ o8 KRR AL Dy HESLOIURE 5(-0),-NRIR,
n| t r@;R8 O®OC =€Iy)iR ,0-IBOTs RE) WRFRY, INR CCEaD)- Rf 4and NR®-S(=0),-R?;

ﬁgayﬁm Sh égnﬂg“ﬁlﬁ%#e%vgﬂ%% {-ELIHE, Gr0)-OR", C-O)NR'E,
pol y§(ﬁ.@)yrR uﬁéﬁOBQOBaJ KEEy-NR® gmiqnml,lm po}ysubsntuted C1ealkyl,

pol y § w&ﬁsu@gﬁﬁ@ém%%kéﬁ@ oPB ﬂl&ﬁﬁdﬂ pblysubstltuted C,alkynyl;
ere

oly ted
D obS Phetr e G e atbsettcon £ iRy Romikoes ang Gylfyont are each
are eniepemdmidpesabeteﬁl @oméiakrgeadmﬂ]mnym ﬁlgecyclmalkyloaryl Het', Het?,
cyan 8- 8346) 8 818
wher gg:@?he 0 cﬁ? ai%?@i § on8 en 1 é,réﬁﬁ%S(—O)y NR?
e PRBHEITD- B G GO RerM AR b 40K %ﬁy % §-0), R,
O RGBiskigldrogen] pialyl @ &RtyLyC, safkddlyl, @zl éawynyar@i ~egeladikyl;

al ka Egla)éa C NR14 4 fggqug:’i‘%ﬁlfg ntg aqﬁéjﬁoﬁ:g 12?01§eyc1%c aromatic or a
rre d| pamﬂv sa@ratpd eratn:ongchmr m@maﬂicwgrbw@@s whereip any ‘Such

dl S eaéf%oé\?c‘w wlﬁﬁr@ﬂle%&ihﬂégbf anjl h&biz }ieRIEQﬁ)ttbqﬁt dafbéh atoms and may be
o optionaly spsfple Wil e o e Qﬁm’&?“ tiffapidenflysplooted from

. aceha]rogam titro.oxqp gt s sepelealkyl, Hagt, Ftut,iG(=0)-R?, S(=0),-R'4, OR™,
NR'"R", NR!*-0-C(=0)-R'“, NR'-C, ¢alkanediyl-NR'*-Het ',
NR!“.C,salkanediyl-NR*-Het?, optionally polysubstituted C, ¢alkyl, optionally
polysubstituted Cj.salkenyl, optionally polysubstituted Ca.¢alkynyl and optionally
polysubstituted phenyl; whereby the optional substituents on C;_salkyl, C;.salkenyl
and C,_¢alkynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R'*, OR'*, Het', Het?, C(=0)-Het', C(=0)-Het’, and NR '“R"*; and whereby
the optional substituents on phenyl are each independently selected from halogen,
hydroxy, C.¢alkyl, polyhaloC;.salkyl, O-C).salkyl, and Csalkanediyl-NR'“R'*;

Het' as a group or part of a group represents a saturated or partially unsaturated

monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members, which
contains one or more heteroatom ring members selected from nitrogen, oxygen and
sulfur, and which may be optionally substituted on a carbon atom or where possible
a nitrogen atom with one or more substituents independently selected from halogen,
nitro, oxo, cyano, Cs.cycloalkyl, C(=0)-R™, S(=0),-R'*, OR™, NR'“R",



t hereof, wherein 30 Xis WD 2004/ 096807
PCT/ EP2004/ 050621 -83 R3 R3 /CN C=0 C=S jC=N-R3
WO SBORMNF R3 R4 R3 R4 \ CH-CH\ ,,0 or A BIBBP2004/050621
menti oned as "A-ring", together with the two carbons
of the phenyl ring to which it is attached forns a
nmonocyclic aryl or a nonocyclic Het2; 5 R is
hydr ogen, hal ogen, nitro, cyano.gsultam sultim
C3. 7cycloal kyl, C(=0-R5, S(=0Y R6, OR7, NR38R9,
C(=NR8) - R5, optionally polysubstituted Cl al kyl,

o R R SR T aiRERGE B URR oty

SubsCh talledrtyd, (qmcﬁitllﬁ PolypsuibstiEidted dtzksehtylnyhmﬂ aidallyypolysubstituted

2;:n§ﬁ‘e§'%§, &;ﬂ&%ﬁg ﬂﬁ?{d&ﬁaﬁ&lﬁ%ﬁﬁﬁg gefha;iﬁ g”&lﬂérrnﬁ)fl 3d C qalkynyl

S(=0Cpre €R6h haloggay Bigon cyano, phenyl, C{(=0)-R ",
5 C3 7oxet, %hmmRM ¥ihd vﬁﬁtreb %@noﬂl-sﬁ)stﬁﬁents on phenyl are each

oo y%ﬁg%qqem%ae@ﬁeﬁé%m sty gl Byl gt

C2 GGH-EeMkylpand)ﬁt gaihaieldyylfwk hst | tuted C2.6al kynyl ;

Fk en By g} E%@ g’kﬁgb?}ég}éeg%g{as !gefﬁg 1 cjg'br?k?lchc bicyclic or

seI etricyglie hetereraclgrayingp te &4 r@gaa@n ¢rS, W 9q one or more
10 ar y| hetelRjatom MiigZmerabei®)sefdeted i ityogdnd oxﬁﬁ; arﬂmillﬁn and which may

NR8 %?/ 8}5%(&1}%1})" s\ﬁ% tgfelzi hal&jm%ﬁg atcg(l to%%‘he Sg%s:}e a nitrogen atom with

NR8 Rone opmommhsynmtmdqmndmﬂ:e@ﬂ@e@ﬁlomhalogen nitro, 0xo, cyano,

opt i eNakycYosled }’@ - N‘ﬂtﬁdo?«ZR%Ui@‘ﬂmthW“ QPR Hopat=0)-R',
pol ysubst i,tut

6al kynyl -~ where
subsPP't"eF&\%ltYsP@)ﬁs GU'GIGC&W @%}%aﬁmﬂ?ysgﬁamutea«f Cs-salkenyl,
15 C2. 6aptigmtly molesubatitutéd@epdkyieh thg optdmadtyegblfsubstituted phenyl;

hal o Q I
Q= O)q{fl geby&é/ 'E)Btloxgﬂ %ﬁgw&éﬁ% 8%( ?1 ) &% élez 6@1'1%;1?'1 eénd Cmag(ynyll::re each
ni t r 1depondeatly ssleteddreraihelogesr m@m pheny], (FO)R', OR™, and
L egr BEEMRY; and wmbﬁg@{ﬂﬁ@ 8pfienal leﬁmm@ams o1 pheydyl abeach independently
y ro 7cyel oa [ t {2, 7O\ -
S i o BBt sy bR a T 00 o and
20 Cl 6Q1k§lkan€t§1pyert§RaR ¥s poI ysubstituted C2_6al kenyl or

OP¥drQiadlal ¥ meRtweubsti tuted C2_6al kynyl ; “whereby the
optional substituents on Cl.6al kyl, C2-6al kenyl and

C2 al kynyl are each independently sel ect ed from
h alZ.o Mmmdﬁdmccor(hﬁg) tdAaifo 1 dbothekmdnufagtire ¢4 meHigatent for treating

00 4y 3005 At d g AETo i e

25 optii onal | y
3. A compound having the formula (I)

OH O

R1

its N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or metabolite
thereof, wherein
30 Xis



30 pol ysubstituted G -6al kyl, optionally
pol ysubstituted C2_6al kenyl or optionally
w@edoysedsst i t ut ed C2. 6al kynyl ; whereby the optiBCEEP2004/050621
substituents on Cl-6al kyl, WO 2004/ 096807
PCT/ EP2004/ 050621 -84 (C2-6al kenyl and C24al kynyl are
each independently selected from hal ogen, nitro,
cyano, C3_7cycl oal kyl, aryl, Hetg3. Het2, C(=0) -R10,
S(=O0y R 11, OR12, and NR8R13; R7 is hydrogen, aryl,
C3_7cycloal kyl, Het', Het2, C(=0-R10, S(=O-Rl , or
opti onal Ry poI ysubst ituted Cl-6al kyl, optionally
polys(yb’st It ut ed C2- GQIr kenyl or opti onal N /R3 AN
pol ysT tut al@Gyngl ; é@%ﬁNWRBhe ‘Et. off /N—R3
subst i t d¥ht,s~on Cl -64al kyl , , C2-6al kenyl, and , ,
C2- 6al kynyl R8e each i ndRgpendent |y sel ected from
hal ogen, nitroX\ cyano,3_7cycloal kyl, aryl, Het'
Hetk, C(gO) -R10, Cﬂ—em-l R', OR12,0and NR8R13 RS is

hydrcn;]en Saryl, 2 C1 SB@I kyl, C2.6al kenyl ,

C2-%6al %yﬁyl 7cyc| oal yloro/_ p haI oCl _6al kyl; 10

RO .is dro a 7cycl oal k

C(AO? sgsil@en [‘ rmgg’? gljer ﬁgth M’Sﬁ?’l Oq%l?qv of%he phenyl ring to

poI ysm]hxsh iitt wtaedc}(éﬂ ﬁﬂhkylmompyclwadyll yr pohgrewpelid Het’ed

0 t R’
5 %ﬂé‘éen gﬁe%@ rﬁpg é%ngBi %ﬁéﬁ%’ g#l @%cgcloalkall C(=0)-R’,
c1 6§( REORANRR dzRe@plangﬂly Belysybstippted Cicalkyl,
i ndepprstel 155@41;@%@&1 (ﬁ{@mda@n eg6ptionallytgobysubstituted C,.salkynyl;

°ya”° &zﬁ?@ b Sl A C 51 S BRU AR catioyny are each

C3 703d€baaidﬂ$ﬂb’ SebﬁSﬁld froma thalogeit RitroQO¥an)p, B8 7cxead)ylomy], Het', Het?,
QoR’amd RR*RE S(=0 y-R8, S(=0 y-R8,

10 X éﬂgﬁ
BI 5}815{%11@@38% &a 7@10%8%}{3)@ Prsy(l ﬁ?ﬁy ﬁgq { §P p@ @SUJB(Z-Q)Y REQR, NR°R’,
C2- 65’(#5@1-1151 oragpttionaldy pylysobsyisuled  isalket opBoballk palysubstituted

Mol i AR L

bprpatisn el &h saleyi il kenyl@pd e, 6at1f§n7€§f€|e@ k‘wependenﬂy
15 aryl selblered ,fro&iehalog&( -1ﬁ3)ro R8rano Q& ardycldakyl GriyOHMNRIRE’, C(=0)-R’,
S(A)§ R@ C@Ry OR%@@ =0 y- NR8R8, ORB, O C(am)-R8,
S5V T(am -R8, and NR8-S(=0) - Rg; .
RPss hydogers hala@enyuigrol cydrioy Cs 7@l>rq}<l>alkﬁe@ryl GEQ);RG=0),-R®, OR,
o RS
NF\"C( isl]‘(ﬁsgq) op%&ré(ly?%o nsglﬁiﬁltuteal yslmu Iho u ?@gfsﬁgstltuted Cs.salkenyl
opt i 8hEP 191135 gfﬁxﬁs@ﬁvm A L (AN ?FF eo‘b‘?"?‘ﬁ’ﬁ %/‘r tituents on
20 pol yeylalkist, lﬂlgfgﬁilkéﬁylfmlldl(ymlkynyv\hxﬂabh mde@enqktntkyrmllected from halogen,
subs u I sgal kynyl
are ég%: <y Y] nd‘e en ¢1§?1;k§i/ agfl omhh%ﬁ ﬁ?l t?/oy
can@S hmogelyaabwenymtma@xﬂno ﬁe{rqyclwm or @B»y R 8,
A 7 Qeprekhts Gt g VBRI zeh, dde- dfwoD( =O) YORS,

S( Q) _@8%5 Cg,ﬂ (ﬁ%kﬁ %qn?-lﬁgsHﬁl?zég 8}1% %&%NWRB optionally
25 C3 7pybjsubdtityied Giteulkyl, Hgttionalie palysafstib) e RS «akeqyl-adRPtionally
op t | kng{gﬁgﬁlm e§(C 6stk|y§€ g@er@%@%ﬁo&l—&h’nﬂmf@m Cialkyl,

optional |

pol yélab@,lkﬁmta@é %aaawbwleasﬁ %}ﬁpﬁemtlywelected frdm halogen, nitro,
pol ysyhied, Ayt pdosiRyBabliyRut’; Het?, C(=0)-R', §(=0),-R"’, OR"?, and NR*R";
R® is hydrogen, aryl, Cascycloalkyl, Het', Het?, OR"?, NRER", optionally
30 polysubstituted C;salkyl, optionally polysubstituted C;¢alkenyl or optionally
polysubstituted C,.¢alkynyl; whereby the optional substituents on C,.calkyl,



wher eby the optional substituents on Cl. 6al kyl,
C2_6al kenyl and C2. 6al kynyl are each 35 i ndependently

waedoeovasd? f r om hal ogen, nitro, cyano, C3_7cycl pei/kEpi0p4/050621
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aryl, Het', Het2, C(=0-R8, C(=0-0R8, C(=0O) - NR8RS,
S(=0 -R8, S(=0y-OR, S(=Oy-NR8R8, OR8, OC(=O-R8,
O S(=0) y-R8, NR8R8, NR8-C(=0)-R8, and NR'-S(=0 y-RS;
WD 2004/ 096807 PCT/ EP2004/ 05062184-- 85 R13 i s hydrogen,
C3. 7cycl oal kyl, aryl, Het', Het2, C(=0-R8, C(=0) -ORS8,
C(=O0 -NR8R8, S(=0y R8, I( O)y 0?8 S(=0) y- NR8RS,

Sglt i gnal l‘?ynb’ﬁ ?@%&@%&Pﬁéﬁg Pg tTynélﬁgqu géllegtgg fro¥n halogen, nitro, 5
pol yeyahe} C§ sutyetbala Garyk e, Hetwﬁébm F&(=E,RINADR ', and NR*R

S Ulelts éf#ﬁge%h 1%3 %2{: l&ﬁkg/l %et6 gggt? %%Cﬂnﬁwcg —F@j kﬂ“%r optlonally

are ea gend €l ect’ oge
cyamaplymbsmw@d abdlyl, ontawallwmlysuhsmuzed C@(aélmnmar optlonally
S H) ol tbs Eﬁ:‘g{‘% wheteby thSop t@(ga@kl‘ibsﬂﬁ%l\lgts on Cisalkyl,
NRS- é{@% amﬁd‘ (a?% @c%ﬁgggélg %@y ﬁéla t8 gﬁnﬁ halogen, nitro,

Dhenwa,nom -Opdllglkyl, @iylﬁﬁlet(leh{yt OGEOWI?sﬁﬁyO)y-R“ OR2, and NR®R'%;
CRT NGOG byt A 18 SC UM, € U1, X, BN rcycloally! or

jocycli ¢ or cyc ‘onat |
10 pmlyb%lppw@él'lurat ed rmnocycl iC or pol ycyclic

C akbmqmir@genvva@n BCIycaBvakyt, frtleté arr@té CGZ@‘#@) R B(=0), iR, C(=NR*)-R’,
neanl a

e optrBiep el R e pptiEil PO, Anyl or
subsoptianally polysubstitntidr (€1 spllomyscveetehy e oftignabsubstituents on

nl t T91 ﬁﬂﬁﬁsgg #Rén 1%(1 Qi@ﬂkgfze;aéﬁlrﬁcpé'}ﬁie%ﬂy selected from halogen,
NR14 Z‘Eyc Taryl Efet fﬂ(ﬂk‘ﬁm% ~)y-Fs ', OR™ and

NR1L4NRIR al kanedl yl - NR14-Het 2, optionally
POR W R o= S B/ _ 88
onaziF%g ﬂtg%eé ﬁg’?’%zp“ﬁgébét | tzu%(:e(q W?E?kbkk?“ €0)-NRR,
and Q&i@n@ T~ RpéPy%U +ROGRED) pRenR: R R §;9=9 &',
0|ot I NRﬁls(&Gi)y%RStétﬂi&ﬁl]? ogsubﬁt&h{éﬂlclﬁﬂcy? agkmyny pahdubstituted
n cLe

nal ogereiRaiid P SofEilly PIRBRIHA Lokl i g pponl
Het 2$ub@(1m¢)1tSHGt Cmadky:lope Helkanyl and Guralkway) arg mackmsiepbgdenﬂy
fgdéme&&i 8RPhalS HES tniifd! ed%ﬁ% Q@;O&S}SIM ra@ylemhl Het?, C(=0)-R®,
oo CBrRS R GRepb etk R %e?)&qm KLY NRRS, OR,
al ka@e@(ﬂ(b)-ﬂ?@]@m(ﬂ))y REI NRAR®, avRyt cm:fowj ! pard NBf-S=0),-R%;
ar up | 8a, —O). -
ToRoG éﬁ% RS Sy F%%%‘&’?i‘?p R %ét@@%@@%%. ‘nf GOWRS

to M‘t]%u pRtienadl Yiybgtituted C.6alkyl,
heg eb dl'ﬂsulﬂiﬁﬂi&@édSC§Q1miyﬂ} dr Bp@mmyt;rdpmsummemalkynyl
an
SUbsPAE abgor@ip%%n% YL Welidpylang Craaliymyl are cach
ni t ruglepetaieoﬂymlehtedrfmm thatnges, mubscyamg)eﬁbscycloalkyl aryl, Het', Het’,
i nde | segh £ 809@[33 8 8p8
cyang?—p%g @ I oglélquf (CE?PQ )lp) SEP)Y%R Se(_O)YNR§
NR14 =0bBt QY- Bo,lTﬂ%u%st éﬂOtB 6l -S(=0),-R;
OpRi”o;@ axlyhisbg@ﬁl @Wi?/&tdlallksn eftyl, Hett)t-}m%ua(ﬂ)zlkg C(=0)-OR%, C(=0)-NR*R®,

0] | e

C2-SeliSns <pRG) CRh ARG XS LhLE b ¢ et
opt i optadnadiyipstlysubstitugedotz @lkani by DptIQIZdl m@mtlﬁmﬁ Caealkynyl;

C2. 6@hk¥edy!the optional substituents on C,.alkyl, Cs.¢alkenyl and C; salkynyl are each
independently selected from halogen, nitro, cyano, Cs.scycloalkyl, aryl, Het', Het?,
C(=0)-R®, C(=0)-OR®, C(=0)-NR*R?, $(=0),-R?, S(=0),-OR?, S(=0),-NR°R®,
OR®, 0-C(=0)-R®%, O-S(=0),-R®, NR*R?, NR®-C(=0)-R?, and NR®-S(=0),-R%;



are each independently selected from hal ogen, nitro,
cyano, phenyl, C(=0-R14, OR14, and NR14R14; and

wobk@r oot he opti onal substituents on phenyl aPeT/BPzn4/050621
i ndependent|ly sel ected from hal ogen, hydroxy,
Cl. 6al kyl , pol yhal oC1. 6al kyl, O Cl _6al kyl, and
Cl . 6al kanedi yl -NR 4R14; 35 Het2 as a group or part of
a group represents an aromati c ngsocyclic, bicyclic or
tricyclic heterocycle having 5 to 14 ring nenbers,
whi ch contains one or nore heteroatomring nenbers

o et SREb R TR R BGR, con

0 pt i BEED), AR Sbw)ytORé,oS(eﬂ))?rMthnpmlnﬂqulydmbsmted Ci6alkyl,

25y B RSO i) OFE RO prmptred calomt
ni t r wherghy the 99%@131 saisstiresnds on Copall k;@z@lkglml and C;galkynyl are each

5 S(=Onde Mnﬂﬁ?@l@cteﬁm ﬁﬁ' %) OR1dycloalkyl, aryl, Het', Het’,

obt bl Kb HE B a%@fbm;f’pé LBFROR, 5(-0), NRR,

pol y
pol y@wsmcm@)dR SEO)HRE, MRIRY NRbEED)R®, and NR®-S(=0),-R%;

LR MR b UL A B PRI TR gyt
ar EYbAE A grwm@rm@m ggm@aegteﬁ@&s ﬁﬁ’é‘?ﬁ%&F‘é“g%ﬁPdHPY‘i‘& aromatic or a

10 \(/:% anpamlahﬁ R¥turatéd FiInodic &ﬁicﬂycﬂ:ﬂhd caﬂRﬂ:'_QBéé whefdin any such
ere

| nde cg@hc?? 1t‘iaéngﬁlg CIP%%PE?’% IS}' rrba rl'ivg ;?;3}4 |14%ra§bo% (‘Toms and may be
Cl. 6aptgrallypubstifutedCrith ek wr mawe albsmmq(ys lndgp@ldpgﬂy selected from

CCg 6%1%??%% MR AR, CWeidloAlRG, BV HRf?, aD)-RE, S(=0),-R¢, ORY,
(2N R e NRox - AR R -Grebiensdp IR 6ol e- 1, 3

9- (2,
15 , 4- t NROAEgalkanediyl-NR'*-Het?, optionally polysubstituted C; 6a1ky1 optlonally

9-( Zg&fgéﬁgjﬁ@gé bz%gﬁt@}ﬂrl' Bbﬁ&)a'll%r PGk ERELENZRkSry1 984 optionally

ndol
6, 7- DPYRMRStiHIted pbewld piketabythe gREeRAl sHpsidyerss gp &nyplkyl) Co-calkenyl
- bengad €} karimdaire eactbindegerdtehtly e¢lected from halogen nitro, cyano, phenyl,

B

20 - beng}mntrqnlabsubstltuents on phenyl are each 1ndependent1y selected from halogen,

&l §! ©;. 16?‘1 W&H%bl%alﬁ?ﬁb’blgilﬁm[ L@ HAnRREONR “R 1,

I b
l*%t asr?ggrﬁﬁp 8 Iﬁ%m E&%ﬁ? FRPEGenS. atgte %&%@b[ ynspiurated

0| ndelomroty8jo} biaychaer tricyclic heterocycle having 3 to 14 ring members, which

4 D' %n}wn@%@%r911&%q{e%éﬁtgfrmﬁg}ﬂehﬁ)%?szﬁilédt.ééﬁjoﬂgfﬁlh%'gén oxygen and

25 4 ( B@‘#lf@“ ang Whighhapay beiopsipnallngehstityfed op peaghonpapoptyhere possible
i 3 Olhﬁdﬂlr@gell , atorl \ﬁﬂlli‘ one oft n{cE? Birbstidgdtits lﬂﬂrd@ﬁéﬂdenﬂmsél@g\,ted from halogen,
- 0X - he @
ﬁqm, S e Ao OB nesTRbIRS: R naTRoR
4 8- HIRNJ-D-635O0B-Ridtdptionally pa%uhs?tuutegﬁmdﬁwhnmt@nauﬂ polysubstituted
5 9 Izﬁalge%y p}lonallﬁ >})olysubstltuted Ca.¢alkynyl and optlonallgl polysubstltuted

rrol ai_nol 1 ne
30 e, p enyl whereby the optlona substltuents orslJ ]C? salkyl, C, 6a]?<enyl and Csealkynyl

édl 9- dideudh andependaithyielguted fon] Raldz@l, nites Wyand,piengl, 8(=0)-R ™,
[ on

RPN R R S AnGeT IO B BenpLabatipas onphgnylare cach
1ndependently selected from halogen, hydroxy, C;.¢alkyl, polyhaloC, 6a1ky1
O-Calkyl, and C,¢alkanediyl-NR"“R';
35  Het® as a group or part of a group represents an aromatic monocyclic, bicyclic or

tricyclic heterocycle having 5 to 14 ring members, which contains one or more
heteroatom ring members selected from nitrogen, oxygen and sulfur, and which may



4, 9- di hydr oxy- 6- met hoxy- 2- net hyl - benzo[f]i soi ndol e-1, 3
-dione, 30

w® 20002807 4, 9- di hydr oxy- 2- met hyl - benzo[ f]i soi nekol/E8PD)8B650621
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di one,
6, 7-di chl or o- 4, 9-di hydr oxy- 2- net hyl - benzo[ f] i soi ndol e-
1, 3-di one,
6- cycl ohexyl - 4, 8-di hydr oxy-| -t higs-6- aza- s-i ndacene-5, 7
- di one,
4, 9-di hydr oxy- 6- net hyl - 2- phenyl - benzo[f]i soi ndol e- 1,3
dlone
7- cyR9 SmHiseplly SUbsted AnASATBYR PP PLEWATS RATFRI 3 ittogen atom with

- di osre, or3hore substituents independently selected from halogen, nitro, oxo, cyano,

2 1°gé' O'g%‘é 158, S QoL - kB! BRWY, NAEPRO, NR 8B Re2b§-R™,
7- (3om1cmalimp@b@ubﬁénspﬂ)015a§cy&| opienally pplysubstispted Lagplkgnyl
i nol ¢ 1§ pd ﬁBsntuted Cs.salkynyl and o tlonally lysubstltuted phenyl

gso[7f‘jV g5 g[ﬁ‘g‘f ot %”%F?Hqﬁﬁg" O%&?‘ggen é@?al 8)824aﬁ<yny1 are each

PCT/ ﬁaapaméﬁﬁgasmcted gom halogen nitro, cyano, phenyl, C(=0)-R'¢, OR", and

LérLb g Hfs on phenyl ar each independently
4 SRS o E‘g‘fifofiai s on phenyl
4- hzﬁﬁl&@d *Zﬂmﬂé?rl?g@’@le’%%}’l Grrsaleylp b@ﬂ%ﬁmlémw -Lagalkyl, and

- di OQ¢salkanediyl- NRMR14

4, dr ox hen enzo[f]|50|ndole 1, 3-dione, 5
4- Wﬁ.’@‘{k}f V‘%e‘ﬁﬁ{}i"“?y gﬁw 2-di hydr o- benzogf] i ndazo
| -8- SR, 4-Dimethoxy-phenylimino)- 9H-ben7o flisoindole-1,3,4-trione,

6,d- &_chh Qilﬁleﬁ:&ydﬁﬁéﬁyﬁﬁﬁﬂo)zz%ﬁéﬁmlﬂb%ﬁ%[hléo‘iﬁkﬂdlg-m B4-trione,

0. A LTSNS @ At B US) & It R Rsgoipindole

zo[f]ll 3ditridné,e- 1, 3-di one, are excluded. 10 4. A

¢ oxrp Q;U @7 Q%E{flr %5 ﬁg%tép dfé‘xlxé?[h X pﬂéﬁé}xﬁkgnbﬁ 1§, ?'ﬁ%’i@ 13.4,9-tetrahydro-
st er é@p%‘é{rfbﬁqléd‘flo?r wH;bengewitgilg. ni xt ures, prodrugs,
esé erfsmnehlomapa(hqheﬂheﬁyizhmea@ﬂ-phwﬁmm)& -Phenfl-OR2 R3

R RS.R6 R R12 Rs R14, y, aryl, Het'

and ﬁgp§ﬁfgggg$% éaﬁoﬁéd inclaiml, provided that

when St—ffbmwthy@am@om%@nyhmm@ehpmyl§Ph1bten7q{ﬂzﬁ%'g®ie-1 3,4-trione,
el hyd.pigGlaptigsyln cRQ;Ey-QfBH%M I- bm[ﬂgmmadas 3-dione

4 8 dﬁi ngtrf)é}{yl etgel ar}émog 9- fl(ydroxy -phenyp %enzort?jlsomdoq (irb dione,
5 ©- di-(Btty bpent74-owylmrhinp y-OrloldrdBy-2-miequl-berzofifiséilotk-b,3-dione,

ne, ]
4, 9. d%g i %diﬁ)/x)éz m?tﬁﬂ_bef)%zr PA SOPj\'?o}le g1;]3| 21810}7[“ nol i ne-1, 3-
di ®net,8- d1hydroxy-6-methy] -2-0xa-6-aza-s-indacene-35,7-dione,

6- &y J, oluenydrody-8=1Hethy Bppprytol] 3, ubijguotina-658-divheac ene- 5, 7

7d|c§ QAF%MWO@'% BeyhPyolels relisn e ineline et S he- 6, 8
- d_? org9-dilrydr8x¥5-2,6-dimethyl-benzo[flisoindole-1,3-dione,
'e‘_jléchi 8! éﬁBO)FH}SW ) @B 2R e RYS[E R Rhdb14-198 -AsgnR0! 1 N
' 5-fluoro-4,9-dihydroxy-2-methyl-benzo[ flisoindole-1,3-dione,
e 6,7-dichloro-4,9-dihydroxy-2-methyl-benzo[f]isoindole-1,3-dione,
e 6-cyclohexyl-4,8-dihydroxy-1-thia-6-aza-s-indacene-5,7-dione,
e 4 9-dihydroxy-6-methyl-2-phenyl-benzo[f]isoindole-1,3-dione,

e 7-cyclohexyl-5,9-dihydroxy-pyrrolo[3,4-g]quinoline-6,8-dione,

e 2-cyclohexyl-4,9-dihydroxy-6-methoxy-benzo[flisoindole-1,3-dione,

e 7-(3,5-dichloro-phenyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoline-6,8-dione,

e 6,7-dichloro-2-(3,5-dichloro-phenyl)-4,9-dihydroxy-benzo[f]isoindole-1,3-dione,



are excluded. 25 5. A conpound according to claim3
having the fornmula (1), WO 2004/ 096807

wOoDABRRO04/ 050621 -88- OH O~ R2 A N X Rl BOmMEPNei/050621
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N- oxi des, salts, stereoisoneric forns, racemnc

m xtures, prodrugs, esters and netabolites thereof,
wherein Xis RBRRB 5 RA CCOCSJC=NR3/C R4 /INR3
ICNRZI R4 \ CH-CHO /S-O or.g7A also nentioned as
"A-ring", together with the two carbons of the phenyl
ringto which it is attached forns a nonocyclic Het2;

C 7yl ide T gReecty ) Tre R RBRO.L
C(=NR3hydoxy-pphanyibeyzqiffispindede-il {utiede Cl _6al kyl |

g it 'y%gg@s{g@ e%ﬁ%gigéér%hgﬂrf% Sghsg émﬁ&oleﬂtj ml y
subst4.3-damdsoryr2@heazl- k‘i}‘}zo[fa}ﬁo’@épl@e rdigngy C2 6al kynyl
are eaﬁydmkpﬁieﬁ@ﬂ@mtﬂmensﬁh @camgidfd-aeﬁiwﬂﬁ@eml 31bhé o,

Y2k e I e ag 4 e, o

C3e 5@, ¢dictilénph2-(E3 edichlosd-phénylad Prdimdghoxy- bmmlsomdole-l,3-dione,

) (=0 vy--R6, OR7, NR8R9, C(=NR8)-R5,
Mgeﬁgﬁﬁ or pol ysubstituted Cl.6al kyl, optionally
pol ysubst ituted C2_6al kenyl or opti onal Iy
poky s ubsdriboetirRichcCardbng toydliim 3whetmbe ttoenulaghst i t uent s
on Cl_6al kyl, and the optional uents on

C2- 6al kenyl and C2-6al kynyl I ndependent |y
sel ected from hal ogen, R0 _R2

C3. 7cycl oal kyl, aryl, | 3 7 NRS5, S(=0,
OR, and N\R R, R3|shdr lnltro cyano
C3_7cycl oal kyl , aryl, R , OR7,

NRBR9, opti onal Iy poI ysubsti t ut ed Cl 6a| kyl ,
optional 'y polysubstituted C2- Gzﬂkenyl or opti onal |y
pol ysubstituted C2-6al kynyl; whereby the optional

sudrd theirdNroxidgs, salts, steréoisomeric forms, racemic mixtures, prodrugs, esters and

metabolites thereof, wherein

X, A, R', R%L R3, R4, R®, R®, R7, R%, R%, R'%, R!! R'?, R'®, R™, y, aryl, Het', and Het’

are as defined in claim 1, provided that when the A-ring is phenyl, then R? is not
hydrogen, methyl, cyclohexyl, nor phenyl;

and compounds

* 48- d1hydroxy-6-methy1—2 oxa-6-aza-s-indacene-5,7-dione,

e 5,9-dihydroxy-7-methyl-pyrrolo[3,4-glquinoline-6,8-dione,

e 4 .9-dihydroxy-2-methyl-pyrrolo[3,4-glisoquinoline-1,3-dione,

e 6-cyclohexyl-4,8-dihydroxy-1-thia-6-aza-s-indacene-5,7-dione,

e 7-cyclohexyl-5,9-dihydroxy-pyrrolo[3,4-g]quinoline-6,8-dione,

e 7-(3,5-dichloro-phenyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoline-6,8-dione,
are excluded.

5. A compound according to claim 3 having the formula (I),



Cl- 6al kyl , C2_6al kenyl and C2~al kynyl are each
i ndependently sel ected from hal ogen, 25 nitro, cyano,

w@oioyshoal kyl , aryl, C(=0 -R5, OR7, and NRSRECT/ERM04/650621
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hydr ogen, hal ogen, nitro, cyano, C3_7cycl oal kyl or
Cl-6al kyl; 'y represents an integer being zero, one or
two; WO 2004/ 096807 PCT/ EP2004/ 050621 -89 R5 is
hydrogen, C3_7cycl oal kyl, aryl, _ggetl, Het2, C(=0 -R10,
OR12, NR8R13, optionally polysubstituted Cil-6al kyl,
optionally pol ysubstituted C2-6al kenyl or optionally
pol ysubstituted C24al kynyl ; V\heber.by bhe opti onal
substituents on Cl-6al kyl C2- 6al keyl and
C2- 6al kynyl are each inf Y +B& from
hal ogen, nitro, 5 cyanp p aryl, Het'
Het 2, C(=0) -R10, S(=0 : XRBR13; R6 i s
hydrogen, aryl, C3_7cychaa et 1 Het 2, OR12,
NR8R13, optionally polysubstitpgied CL.6al kyl,
optionally pol ysubstituted C2-6al kenyl or opti onal |y
p cdndsttibis IN-brides, $ahs,Gadiepispmeriofemad) yadentic opixtuyes [prodrugs, esters and
C;Ipnga]\)éﬂﬁgtﬁf‘erggf %eﬁéhkyl C2- 6al kenyl and

are’each 1 ndependently selected from
haXG@en nitro, 10 cyano, C3 7cyc| oal kyl, aryl, Het',
Het.2, 9(833) R10, S(=O0y-R"', and NR8R13; R~_Rs

N
hyd 7 | I k - R10, _
hyddien, aryl, G Toyglog pztggs&stmm HEI IO, IN—R3

optionally” ﬁ?éysubst it Utﬁg - 6al kenyl ’or optionally ’ ’
pol ysubsti t | ; whereby the optional

C2- 6al
substltuents on 6alc#ﬁ -6 ghkenyl and
kynyl a ch l pende ‘ry sel ected from
hal/e§ |tr 15 cyanB\CS 7g5tFeal kyl , aryl, Het', .
Het 2, C( =0p-R10, S(=Oy-R 9, OR12,> and NR8R13; R8 is
hyAt glge mendibytd adieA Iringde togetist vadl #gltwoG@stamislofnlyd phenyl ring to

-6 hal oG _6al kyl; R9
2 AU i L g PR, 0O, 0 S B
(R smges@ h emmtroquS§u r@l sulipn,; Grayrlpalkyl, C(=0)-R’,
pol y§ ntﬁumd NR¥4 @&Lmﬁ)m? %ﬁbhadl)ppély&%ﬁwtédltﬁ%lkyl

g ga ken p' (\[}*ﬁéxgé%@ttetdg(g @b)l{qnsrﬁg 8u€<%}3{1 ty;"}%)iw{ﬁugstgﬁlted Cssalkynyl;

Cl- 6ehkseby tmoﬁmﬂaé sybstidmentOon €alsadiply IC2ankkenylond Cx.alkynyl are cach

i ndepRRESH r | N |

cyano g hﬁ?’ §€1| _&%hgﬂ)’fr‘&gmggg Hide cyanr(‘) g?%gcloalkyl aryl, Het', Het?,
d RB’F@[ i's hydr ogen,

Cskf’i (Eaédhy Ca. safdbalkyiecwyd’rbamyl wmeﬁ&kﬁ(@@)ogzg S(=0),-RS,

S R Cc%ﬁglrrsﬁﬁ_%@@%n@téq & ﬁalﬁd Gb¥lonally

p oI yBolysutistitnted Ce: zsa kanklycrr optignalin aplyyulp‘@wg@u Sls,wlécuvbld whereby the

c2- 6§\lﬂﬁﬁﬂiéhts°6n epldIRyrRhhy t&%ﬁﬁiﬂﬁﬁidﬁsﬁﬁﬁﬂts%@%éfﬂw and
V\,herg eotlo al”, subst |

drRgTY ?ég%tsé BBy oyene
sel eCh ar:ycida(hlrylhaiyhgéet,, Hett y&(=Q)yRN &(=03-REYQRAEHNINRR’;
ari(b ﬂ_%og g@% % 3%%&@3&@85@?(6%) B@@gmpw OR’,
O. S( ,.q:gglon Rglysmng(egrgl_@g(yl agmlonpgy B()]_y@l‘?stpggted C,.salkenyl
or optlonally polysubstituted C» ¢alkynyl; whereby the optional substituents on
C1salkyl, C,¢alkenyl and C,¢alkynyl are each independently selected from halogen,
nitro, cyano, Ci_scycloalkyl, aryl, C(=O)-R5 , OR7, and NR8R9;
R*is hydrogen, halogen, nitro, cyano, Cs.scycloalkyl or Cyalkyl;

y represents an integer being zero, one or two;



R' is hydrogen, C3_7cycloal kyl, aryl, Het', Het2, ORB,
O Clam-R8, O S(=0Oy R8, NRBR8, NR8-C(am - RS,

WORB4/89680) y- R8, optionally pol ysubstituted Cl -Bei/kEpiop4/050621
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optionally pol ysubstituted C2.6al kenyl or optionally
pol ysubsti tuted C2-6al kynyl; 35 whereby the optiona
substituents on Cl. 6al kyl, C2.6al kenyl and C2. 6al kynyl
are each independently sel ectedgd-rom hal ogen, nitro,
cyano, C3_7cycloal kyl, aryl, Het', Het2, WO

2004/ 096807 PCT/ EP2004/ 050621 -90 C(am - R8,

gﬁﬁ%ﬁ%@(ﬁ( Corgycioaligs sty b ,%?@f,iﬁsi@)}’%%g&ggskﬂ, optionally

NR8- ﬁly@bsﬁﬁxtech@d@d‘llaﬁ Sptic)ally- peysuRi@tutad Gy ghllognyh or optionally

G3 7&%&% \uu}f Caréﬂqgé))—b% er&ﬁgtt%%%ﬁ(g@ B@ﬂg@ @Q.%alkyl

0 pt i Gmﬁlkqpyb an Qab@m:dtaé@ egh @dpmdenﬁy splesisA drqny halogen, nitro,

IOol y@}h@%i F% Jdit eg)a kemstl Fit? Q‘E{H(I)rm"l 8( —ot -1%1; OR'%, and NR*R"?;
Y iBRk S G aa e R A RICE ey

ar e palgbubstindepEngadkyl, yop’selhadlyt mdym’osmtned Cgealkemyilor optlonally

Cya ol%sﬁ%@%@?@%@lag¥E8bWﬁ% opﬂ?ﬁa@ 'subsgft@éﬁt 58 C, salkyl,
%wmg and qualk@ﬂ(aaﬁfaq:@mdepg{ @)1}/1 sﬁgcteﬂ'm halogen, nitro,

NR8 &) ERSy: amk)NFﬁyﬁ(H@) VHEB, CEHD)RLS, S(s=(h)§,dl'd,g©R,'2 and NR*R"?;

CSR7 Csylwlggal lﬁy a§l ,_ c’y&ge Igtﬁ Zlgﬁg(cg(i@ g&s(%y lg? or optionally

opt i mial bubstipned §mb@ik}’h ngdnf(lﬂy Bdb’ﬂ‘;hsnmt@b oHlkeny) or optionally

p0| yﬁMg%ﬁsﬁﬁt@&i Grl‘lker tﬁ@bbﬁ&@ell |sMbstituents on Ciealkyl,

I ereb
uba ek a6 Ce@ A caoh ﬁ@ﬁ g SaRBsu 3t palngen. nitr.
are eypaio,Cy. melpelksemly%el et C+O)R ASEERR' hm and NR*R'2;

Cyﬁﬂ% lz%ogéé}/ Q@aﬂ—'\[léé Hefars% {,3 t%éﬂs:hf%n?yl C%Q&ﬁ%ﬁfﬁ @87cycloa]ky1 or

S( onyymgﬁs sal 8 o C( am) - R8, O S(=0)y-R8, NRBRS,
NRR? ﬁ(h}@r ﬂ@l,yHEB HeR;L@(=|=(9)-R>‘/‘b ISGEON,- ‘R!, C(=NR®)-R’,
phené}t&@@iﬁy‘aﬂﬁysug?miu% é]aGa : OU tlo(;lzclllgap{ lf%%%kt’ltuted Cs.¢alkenyl or
r epr eptéonallyspaiymbstetddCosa 19301}'9/>c"yb¢1‘|eby éli“b(rmtqnéﬂ Ei?bsﬁfue“ts on
part C%zhléyls el UAIRERA JSMBTOCHAlNG] e dabh Yﬁié‘lfalehd‘ent elected from halogen
car bogcycl es erei su fh 0 b %@mﬁ Ru
maan¥l Gya%ﬁl’\gl’ 7%&%@@@ G
Rohal |y substituted with one or rmre
Fﬁ* i g@%ﬁg%n' 6%%([23%11{};1 éi?r? ﬁﬁ“}?&z fcﬁdl@)l_g’?%d{g@jaow C(=0)-NR°R®,
PREBO-6 )&,@S@a@x R BB NRIR"OR(GRIR,

NR14N@1‘ M@I@dbpﬁodﬁﬁil%olﬁhbﬂmuted C1 6alky1 optlonally polysubstituted
NR14-

pol yg&b@%"{ ta 23’%%&1@5[ Rﬁy'ﬂ?b&éﬁtgﬁ gz 9 WWI whereby the optional

pol ysulissituents e CCzalbyl, Eemglken)dmd@paslallgynyl are each independently
Bg: ﬁ‘ﬁg@%’? :ﬁ&'ﬁg eerﬁ5 &Hlﬁbf g.rngr@g {:E‘é Al ll(%ryl Het', Het?, C(=0)-R?,
subsHTFYEK @r{_éi T@%Iq? ﬁ(_% e 6 _O)Y'NRSRS OR’,
C2 6a-&y-A9)-Rd| ©- aemymﬁménlétemkf‘ y:(;el)eé‘; emki NRS8(=0),-R%;

oge nitro a 8

oo R Bygiahe o S RRANTEDY ety FERIOR DGR SR -0, R
the DR*RGMR® SUFEDIR AR sS(ﬁO)g{Rg nyptlmzélquhsubstltuted C1 salkyl,
i ndeeﬁﬂ&?ﬁw Pols&lbeahed (3% Ed'ﬂ(é]ﬁjl ) %ﬁtlogﬂlﬁcﬂ&ﬁib‘étltuted C,.salkynyl;
hal QCl1- 6a r¥ % ? ij
C, - 631‘1?%/\‘#@(&?29 p}; a(; ituerits on Cyealkyl, Cy. 6alkeny and C,_¢alkynyl are each
independently selected from halogen, nitro, cyano, Cs.;cycloalkyl, aryl, Het', Het’,




Het' as a group or part of a group represents a
saturated or partially unsaturated nonocyclic,

whemyoddse7 or tricyclic heterocycle having 3 t oPAWEP100g050621
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menbers, which contains one or nore heteroatomring
menbers sel ected fromnitrogen, oxygen and sulfur,
and which nmay be optionally substituted on a carbon
atom or where possible 35 a nitcggen atomw th one or
nore substituents independently selected from hal ogen,
nitro, oxo, cyano, C3.7cycloal kyl, C(=0) -R14,

S(=0
opt | S aﬁ%ﬁ)@ﬂ%&@@%&@‘ %%;p%mq . S(-0), NR'R",
8,
pol f};@RB,sﬂ)L(t(lsr(BdRm -R000),0RE SO RECNRE d R%GBINRE-S(=0),-R%; -
8
an% % Ldt%'t % te eﬁ&l? O ééj—%?udR CCOXNRR,
opt i )yéﬁ b§ F Rs Sirroéﬂrl\@?aﬂzkwpﬁo(’}znﬁé’lok@ﬁwmﬁﬁd Cialkyl,
ﬁg | g thﬁﬂanlb ngsﬁbgﬂﬁ{bdl @gau&ah sim&f 6M1&ﬁll9%%uB§Med C».galkynyl;
N1 4B DY e QtignahsotisiBienty o Gl G oelieit sy, Cliynyl are cach
phenipdepereleatly hel@cﬂedd‘rme hdlogehynitre) exenedChreyeldatindgeny], Het', Het’,
hydr 1. CALGYORPEISORNIER? LR, é}—@ Qﬁk K8(-0), NR'R’,
o B e e e o
erq REVIE Ihyardgeh e@p@yeloamfya,varpg Heett, 61t Q(=09-Rfe (ige03- OR8 C(=0)-NR®R?,
|1 C
sel eg (ig)r;#?doﬁl ?Yr%ge’n gﬁ?gen ah(g& lg’lp %%ﬁgg%{%hcwancyl
may lemllwmqlmhswm:mlkwéer @Ml@aélarrmmuhﬁwwczsalkynyl
wher &hERSGth Spfokil bhgRirAd BN OMAlRy 1, @GaRenyIRi Cs galkynyl are cach
subst i t uent s i ngl Qt a%rntl sel ec. ed nbgzill oge 1, Het', Het?,
ni  r deBslengy grletie Banghe eyl gy, Het', H
R1|4 CG;RIXI—R NB’(:@%:@R I\E!H[)DNK S(I;:(iby-R oﬁ(ﬂ)geqmy, stg(—O)y NR :z
po y Sk 8 Boh —0).-
B o‘ﬁthD’ ‘tI: o}%llyfﬁ%gl Ib\)} ﬁ)oﬁsfé 1gst | t%?ahgthgfl g?;g:;y?)yk
an é%epyp 2:6 3@
OpAryDRS A gﬁdﬁiﬁéﬂ paiest & gfsupGip ﬁaérhy b méﬁucg}alnkeﬂycblyaﬁdlc aromatic or a
%l ga!aéxil ﬁ%l ?tl;no'a e aChgcyaﬂe T oqﬁ&clh cgﬁfg%lgﬂﬂ{m%fh gny such
NR1 4mhocmm ﬁwncamng)p aryh mayslmg wupttadftcgrhym atoms and may be
IO he P?ét;&{a?liz%gl&nhl{b@e\%? %ﬁ]Q ok morg%hgfu%i?f Lxﬁ@i%i@i%ﬂ? Relected from
na Rebegm miGmene, AR feydoal ' He, pS(=0)-R", OR™,
? Eat Nedfp¥uNe'4-0- C(=O) R™ NR'.C, galkanediyl-NR 'S-Het
7- (3N§1dl(f: h!ilgﬁxg cﬁ?leﬂﬁe ‘) H'é:tzg Pflgﬁfagf%ywsﬁﬂit&{ éad‘a:lkyl optionally

g]qU|noI|n iS exc

accopelysebstigtad (Cosalkenyl, epiamﬁélymlwésmé?dgem‘mﬂ and optionally
conp ﬁwﬂ’gum&ﬂ Phehyl! WhkrbyHths oplibithl €hbdWRZentson 25 ¢Rkyl, C salkenyl

wher g 3/ C,.¢alkynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R'*, OR"™, Het', Het?, C(=0)-Het', C(=0)-Het?, and NR'*R'*; and whereby
the optional substituents on phenyl are each independently selected from halogen,
hydroxy, C1_salkyl, polyhaloC,_salkyl, O-C;.¢alkyl, and C, salkanediyl-NR'*R'*;

Het' as a group or part of a group represents a saturated or partially unsaturated

monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members, which
contains one or more heteroatom ring members selected from nitrogen, oxygen and
sulfur, and which may be optionally substituted on a carbon atom or where possible
a nitrogen atom with one or more substituents independently selected from halogen,
nitro, oxo, cyano, Cascycloalkyl, C(=0)-R', S(=0),-R'4, OR', NR"*R*,
NR'*.0-C(=0)-R ™, optionally polysubstituted C;_ealkyl, optionally polysubstituted



the pyridinyl ring may optionally be substituted wth
hal ogen or optionally polysubstituted Cl-6alkyl,

wopdotomabt y pol ysubstituted C2-6al kenyl, opti opeld/ER2004/050621
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pol ysubsti tuted C2-6al kynyl; whereby the optional
substituents on C 1-6al kyl, 30 C2-6al kenyl and

C2- 6al kynyl are each i ndependently selected from

hal ogen, nitro, cyano, phenyl, _§3(=0 -R14, OR14, Het1,
Het2, C(=0)-Het', C(=0O-Het2, and NR 4R14; and

wher eby WO 2004/ 096807 PCT/ EP2004/ 050621 -92 R2 is

1o g S R KBTS SE BB e
whe rp‘heﬂyl Ivﬂ'nexteby)me roghtioas! substitubnts mnl G, alkyih,) COd1KenyTahd Cs salkynyl
N1~ n __ 14
opt | on deB«L: u ﬁﬂ’?’t é‘{%@%ﬂ@({xﬁ'ﬂﬁ ﬁ?ﬁl&gﬂ odﬁftof gh&ﬁ’F CEOyRE
pol y@E san«ﬂ MPedR 1 agch wbgrebydhe pﬁhama yubgityenis en msé&re each
2. Giﬁhls&mlenﬂp Ble&@Balfloyn habys, Hydlkd iy (5da @Fi ,palyumCy salkyl,
vvher e.o na gpis on Cl-6al kyl

@é@ﬁ@fyl Eg’r‘?lua h&ﬁ&ﬁﬁ iw e’each i ndepeﬁdent |y
selﬂetf: tied grouprohpdrogfa grovpt representaao arghetiy nonogyclic, bicyclic or

|

an d%ﬁ?xﬁlﬁ'ﬁet%]ﬁ%eﬁﬁbﬁl uﬁ"gj gtggé é@nraﬁiﬁg vg%%g%:’ijst e or more
cl ai lmtenoatoesn SEARITEPoTS SRECIeE HRI AHTPRRS, OREen A i fr, and which may
(11ede Bg su?fstﬁ’utedlﬁl al\tbﬁ'b&bﬁtcﬁrh er phereypossibiga Aityogen atom with

L
C2. 6@4 mnkdalky@,p@(ﬂhlﬂl y S(m@]ﬁyy%u hOR t,lligo‘f Kh&(FO)-R™,

wher git Yontah? p%@}@gﬂﬁhteﬁ@%tamyl %ﬁtﬁm@.ﬂ goiﬁﬁbi‘tﬁllted CMalkenyl
C2- 6al ken

sel eptigpajl Btbtgﬂaﬁl (ﬁquaf(lgmyi § qe~| ?ﬂ?gwypfjoqysu%stltu}/ed phenyl;

C( amyvhé&tby tlid:bﬁtﬂqnaﬂ-lembsht&mgon o a(D)cyHéb salk@i@ndiet alkynyl are each
and g y _ 14 14

ant hﬂ@%?qxcfmgg% r%dg%{ h f? fifro anB aﬁ@,rc( 0)-R'*, OR™ and
accoNgi iy a:@dawyer@hﬁ tht ot uwtwnss QBRI afe-gach independently

conpskstedfont Relogdm hifdtaxy( U ik ipBlyNaR salkyl, O-C,6alkyl, and
Ciealkanediyl-NR"“R';
with the proviso that compound 7-(3,5-dichloro-phenyl)-5,9-dihydroxy-pyrrolo[3,4-
g]quinoline-6,8-dione is excluded.

6. A compound according to any one of claims 1 to 5 wherein the compound has the
formula (ITa)

N R2

\

)
NN X
R1

whereby

the pyridinyl ring may optionally be substituted with halogen or optionally
polysubstituted C,¢alkyl, optionally polysubstituted C;.salkenyl, optionally
polysubstituted Ca.salkynyl; whereby the optional substituents on C;alkyl,
Casalkenyl and C;¢alkynyl are each independently selected from halogen, nitro,
cyano, phenyl, C(=0)-R'*, OR', Het!, Het?, C(=0)-Het', C(=0)-Het?, and NR'*R'*;

and whereby
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IrJ 1 HN/ X R WD 2004/096807 PCT/ EP2004/ 050621

-93 whereby the imdazolyl ring may optionally be
weningoddsot ed wi t h hal ogen or optionally PCT/EP2004/050621
pol ysubstituted Cl-6al kyl, optionally pol ysubstituted

C2. 6al kenyl, optionally polysubstituted C2-6al kynyl;

wher eby the optional substituents on Cl-6al kyl,

C2- 6al kenyl and C2-6al kynyl aregzeach independently

sel ect ed fron1ha|ogen, nitro, cyano, phenyl, 5

Clam -R14, OR 4, Het', Het2, C( O)-Het', C(=0) - Het 2,

and NR14R14. O A conpound dinggh%pany one of

c Rajigpot3,prslich mahsmﬁl RIS em o

( I

he formul a
II) OHOR2Z ANO Rl 10 11. A conpound accordi ng

? one. af Sa%ﬁg‘}aﬁﬁo% &y cép%_/d@*l:?-‘ 1ﬁisrlktox5 bv‘ﬁere% ifd comﬂ%und has the

’ ary

Fbtzﬁnnnﬂmﬁﬂﬂonally substltuted Cl1- 6a|ky| 15 mhereby
the optional substituent on C19Bal kfl is sel ected from

C3. 7cycl oal kyl, aryl, Hegl,

and PR ferably is

C3. 7cycl oal kyl, aryl, A-Compotind accordi ng

to any one of clalns 1 o 5|
fol |l owi ng conpounds: 20,

7.
a

ed f?on1any of the

N
(4-Chl oro- benzyl ) -5, 9-di hydr
|ne 6, 8-di one

89 Hﬁg @r;%hgr:%)%ﬁﬁ§%0§algl B SstEiRitYd Rath' il Gded ot-optionally

oxy pyrrol o[ 3, 4- g] qui nox

qU|n

g] mﬁqmgdo@m@mqp@;lmolwp%m CrralispyL gRiiaRglly
9@%@&@%&@%@&@% whiérgby el dption@] substiivents on Cy.ealkyl, Czsalkenyl

Dod

7-

%Wﬁ ?ng%’ich én (gﬁﬁlt y ) l%:écfip from hgl%geg, mtro cyano phenyl,

2L EHMyRF oORY, Fyeth. e §(4=Q3}H@ﬁ e

Acetic aC|d

9-
0-
7.

2%&?6} g PB‘I‘ g:cgf)rcb]? gﬁ%&gﬁ? ﬁfy %‘)‘liﬂ% iﬁj 'go o_rgihqﬁg u;%s{)und has the
( 3 fornimlallloy o- benzyl ) - 5, 9- dlhydroxy pyrrol o[ 3, 4-g] qu

i noxal i ne-6, 8-di one

7- (3, 4-Di chl oro-benzyl ) -5, -pyrg.ol o[ 3, 4-g] qu
i noxal i ne- 6, 8-di one 30 N

7- (3- Chl oro- benzyl )-5,9 pyrrglo[3,4-g]quinox
al i ne- 6, 8-di one

whereby the phenyl ring may optionally be substituted with halogen or optionally
polysubstituted C; 6alkyl, optionally polysubstituted C;-salkenyl, optionally
polysubstituted C».¢alkynyl; whereby the optional substituents on Cisalkyl, Cy¢alkenyl
and C,_salkynyl are each independently selected from halogen, nitro, cyano, phenyl,
C(=0)-R', OR™, Het', Het?, C(=0)-Het', C(=0)-Het’, and NR'*R'*; and whereby R?
is not hydrogen, methyl, cyclohexyl, nor phenyl.

9. A compound according to any one of claims 1 to 5 wherein the compound has the

formula (IId)
OH O

N R
” v

HN X

Ry



Di cycl opr opanecar boxylic acid
7- (3, 4-di chl oro- benzyl ) -6, 8-di oxo- 7, 8-di hydr o- 6H

w@yoorodapB, 4- g] qui noxal i n-5, 9-diyl ester WO 200ad1/8BB80050621
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7-(3-Brono-4-fl uoro-benzyl)-5, 9-di hydroxy-pyrrol of 3, 4-
g] qui noxal i ne- 6, 8- di one
7- (3- Brono- benzyl ) -5, 9-di hydr oxyys2- met hyl - pyrrol of 3, 4-
g] qui noxal i ne- 6, 8- di one
7-Benzo[ 1, 3] di oxol - 5-yl net hyl -5, 9-di hydr oxy- 2- net hyl -p

rr.ol Q[ 3, 4-.g].qui ngxal i ne- 6, 8-dj ane ) ) )
%N{*@}%Ydhe Hﬁ%&%ﬂﬂvgm may 99@@?6%&?@@5@% With halageg|og optionally

[ Polirsgbstituted @] dalie Sorftiondllp @;e]ysubstitutedI Cs.salkenyl, optionally

7-{ R : -5 9-di Dy 3 4 i nax
B AL N AL G LA, oty
c 6nf Goshikgnyharetepely independentlpitselsttegtfronadalogenenitropeyano, phenyl,

C @R ‘2oRet, Mt t1dtT) (Rap)GI&G', 0b(=)a8B, dnd ARY¥R . and
a pharmaceutically acceptable ‘excipient.

10. A compound according to any one of claims 1 to 5 wherein the compound has
the formula (IIT)
OH O
R2
-~
A N
O

R1

11. A compound according to any one of claims 1 to 10 wherein

X is -C(=0)-;

R'is -OR’;

R? is hydrogen, Cs.scycloalkyl, aryl, Het', Het?, or optionally substituted C,¢alkyl;
whereby the optional substituent on Cy_ealkyl is selected from Cs.scycloalkyl, aryl,
Het', Het?, and preferably is Cs.,cycloalkyl, aryl, Het'.

12. A compound according to any one of claims 1 to 5 selected from any of the

following compounds: ’

® 7-(4-Chloro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoxaline-6,8-dione

e 7-(5-Bromo-2-fluoro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoxaline-6,8-dione

e 7-Benzo[1,3]dioxol-5-ylmethyl-5-(benzyl-methyl-amino)-9-hydroxy-pyrrolo[3,4-
g]quinoline-6,8-dione

] Dodecanoic acid 7-benzo[1,3]dioxol-5-ylmethyl-9-hydroxy-6,8-dioxo-7,8-
dibydro-6H-pyrrolo[3,4-g]quinoxalin-5-yl ester

* Acetic acid 9-acetoxy-7-(3,4-dichloro-benzyl)-6,8-dioxo-7,8-dihydro-6H-
pyrrolo[3,4-g]quinoxalin-5-yl ester

® 7-(3,5-Dichloro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoxaline-6,8-dione

* 7-(3,4-Dichloro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoxaline-6,8-dione

e 7-(3-Chloro-benzyl)-5,9-dihydroxy-pyrrolo[3,4-g]quinoxaline-6,8-dione

¢ Dicyclopropanecarboxylic acid 7-(3,4-dichloro-benzyl)-6,8-dioxo-7,8-dihydro-6H-
pyrrolo[3,4-g]quinoxalin-5,9-diyl ester
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e 7-(3-Bromo-4-fluoro-benzyl)-5,9-dihydroxy-pyrrolo[3,4- glquinoxaline-6,8-dione

e 7-(3-Bromo-benzyl)-5,9-dihydroxy-2-methyl-pyrrolo[3,4- g]quinoxaline-6,8-dione

e 7-Benzo[1,3]dioxol-5-ylmethyl-5,9-dihydroxy-2-methyl-pyrrolo[3,4-g] quinoxaline-
6,8-dione

U] 7-(3,4-Dichloro-benzy1)-5,9-dihydroxy-2-methyl-pyrrolo[3,4-g]quinoxaline-6,8-
dione

e 7-(3-Bromo-benzyl)-5,9-dihydroxy-pyrrolo[3,4- g]quinoxaline-6,8-dione

13. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 12, and a pharmaceutically acceptable
excipient.



