WD 2004/ 046143 PCT/ EP2003/ 050837 SUBSTI TUTED | NDOLEPYRI DI NI UM AS

ANTI - | NFECTI VE COVPOUNDS The present invention relates to the use of
substituted indol epyridiniumas anti infective conpounds, and to
pharmaceutical conpositions and diagnostic kits conprising them 5 The
present invention also concerns conbinations of the present substituted

i ndol epyri di WQMOEPAPdUNds with another anti-retrovi ral PEFERIIOIBE ur t her
relates to their use in assays as reference conpounds or as reagents. The
virus causing the acquired i nmunodeficiency syndrone (AIDS) is known by 10
di fferent nanes, including T-1ynphocyte virus Il (RTLV-1T1) or

| ynpbadenopat hy- associ atedvirus (LAV) or AIDS-related virus (ARV) or human
i mmunodeficiency virus (11[17). Up until now, two distinct fam|ies have
been identified, i.e. HV-1 and [11V-2. Hereinafter, RNw |l be used to
generical ly denote these viruses. 1% Al DS patients are currently treated
with HV protease | nh| bitors nucI e03| de g anscri pt ase

i nhi bi tors ( NES¥BSHIULEDINDOLERRIDINUM A3 AN LINE B G LM ST nhi bi t or s

(NNRTI s) and nucl eotide reverse transcriptase inhibitors (Nt RTIs). Those
conpounds  afke PesrepidryeRtigpichieste dhe utg of st Jolseypizfumes @HANFRE ng two or nore
conpounds of cmﬂpemdsadaém@h@h@mmomvg@m@@owgﬁ’ev t hat these
antiretr o\ r dhepreseiiEinvestioy alkbedctrhs coinbiayion? 6F tivaveentsuistoredn | i mitati on, nanely,
the target edingdipyriiBifum dBmbdafis kith Shotidr brtfitetRvifil axkit €ft fufther HldfeStoe | N such a way

that the knowg, QI H98:PaGaTEL SRpofdshis thgets O even ineffective against
these nutant HI V virudses. Or, in other words, the HV virus creates an ever-

i ncreasi ng r@@%@ggﬁ RO mmg‘od%ﬁﬁ @,}a&,@mé{m,skgoﬁmlaem stance of
retroviru es n |n8qu0ringéul ;ﬁ) @% gpaphlbltors is a nmajor
cause of he rmi ﬁe ? anc g’g‘ ot °1eg rents receiving
anti-HV co H‘f" ¥ ‘Hmf‘ ‘V PRe treatnent, mainly
because of rW%H@m“b@WtWéd‘ﬂ“F‘M%h%?@“dﬁm d¥dand sed. Moreover, it
has been shoWVv-2. ﬁ&tﬂnmmmbGMUSmm@ymwmvm to newy infected
individuals, resulting in severely limted therapy 30 options for these
drug- nai v pailSoatients ard ¢nerendly treaged witthBiVeprotegse dnbiiseetiPEsphnucleeside conpounds f or
retrovirus t hedsiynscrifadednhibitors (NROIsp hdnyudicosideAdvise tintiedippgay/inhitiiotss need i s
particul arly oa@tisPand h@feotidd R4 REtEori AR inhBfidds (RGTIsY, ETHBR conkdknds ON Wi | d type HIV
virus, but alsoredhintiidGered i\ & L &0 SOIIPRmpGRdsE AN H V viruses. 35
Known antiret rorgevcagsgslo%mé)sfeées%tteﬁld%t%§ & g’d&m’%ovegm n&g’l a0 t herapy regi nen,

Wil event ua'1 ance as of t en may force t he
physi ci an®t o "f)%‘i? of FpaEfignoname ?‘?‘B‘Fy“?ﬁ‘@m& Y s gP i n order for said
antiretrovi r gptate pguch a gray t%@%@m@ﬁm@y&ﬁ%ﬁw’@h@%ﬂ%ﬂw NW vi ruses. The
consequence eagringtthese mufag HAV birugea| O, i@hé @0wds, Gd BIVIErof@GhfeERROG3/ 050837

increasing resistance against the available drugs.

25 Resistance of retroviruses, and in particular the HIV virus, against inhibitors is a major
cause of therapy failure. For instance, half of the patients receiving anti-HIV
combination therapy do not respond fully to the treatment, mainly because of resistance
of the virus to one or more drugs used. Moreover, it has been shown that resistant virus
is carried over to newly infected individuals, resulting in severely limited therapy

30 options for these drug-naive patients. Therefore, there is a need for new compounds for
retrovirus therapy, more particularly for AIDS therapy. This need is particularly acute
for compounds that are active not only on wild type HIV virus, but also on the
increasingly more common resistant HIV viruses,

35 Known antiretrovirals, often administered in a combination therapy regimen, will
eventually cause resistance as stated above. This often may force the physician to
boost the plasma levels of the active drugs in order for said antiretrovirals to regain
effectivity against the mutated HIV viruses, The consequence of which is a highly



-2 undesirable increase in pill burden. Boosting plasma | evels may al so | ead
to an increased risk of non-conpliance with the prescribed therapy.
Currently used commercially available H V reverse transcriptase inhibitors
belong to 5 three different classes, the NRTIs such as zi dovudi ne,

di danosi ne, zal ci batine, stavudine, abacavir and | am vudi ne, the Nt RTIs
such as tenowovissoseised NNRTIs such as nevirapi ne, del BGTEBROPSEAY
efavirenz. The NRTIs and Nt RTIs are base anal ogs that target the active
site of H'V reverse transcriptase (RT). Currently used NNRTI are known for
rapi d energence of resistance due to nutations at am no acids that surround
10 the NNRTI binding site (J AIDS 2001, 26, 525-833). Thus, there is a high
medi cal need for anti-infective conpounds that target EEIV reverse
transriptase, in particular anti-retroviral conpounds that are able to del ay
the occurrence of resistance and t¥at conbat a broad spectrum of nutants of
the UV virus. 15 WD 02/ 055520 and WD 02/ 059123 di scl ose

benzoy! al ky| Hgfresmereear f Rikaeehietitarpdevals BpXAP kP ® Bhpounds. Ryabova et aL
di scl ose t heingyasdinsladf gonerbmpliance witinthéyeresorthed thekaRys| - | ndol epyri di ni um conpounds
(Russian Chem Bull. 2001, 50(8), 1449-1456) (Chem Heter ocycl Conpd.
(Engl . Transl QFHe)l@ralsedSOngﬂMya‘@@!klem‘(%@wmwt@@@mlbk@gd%dl n. 20 RU; 3;
2000; 362 5 36uep differént ¢lapses, chey NRGTs Imgth bt vidbvusiod) ditlandsing, ealcibatiabp | epyr i di ni um conmpounds
of formula (kwdindMbhlatlland BRividi®)] the NRTIXduEhES tendFilr,{aBd NGB @agli s OrTer i ¢ f Or 1718,
racgm %1”‘ XU Wy in eQEMHH&%detﬁ&Lﬁrﬁeﬂﬂﬁsmﬁﬁtﬂﬁ‘staﬁl%@ehﬂaﬁisthdfmerg' n l” s 1, 2
or is ycar ony

Cl. 4al kyl oxy fgtbﬂ%qai%mg@ﬁg E‘geltgtésﬁ on i m)no- Ik I

ani nocar bony 0% Frf“h%%% oe dugdo ﬁ“&‘?‘)‘?‘l“}"’”ﬂl—“‘(’ am nocar bonyl ,

met hani ni Yanttd I\P“IS‘?’QF‘PF)@A% 992,262 USH i dyl . nono- or

di (C 4al kyl ) net han| m dam dyl, Het, or Het?2; WD 2004/ 046143 PCTI EP20031050837
-3 R is hydf”éi’@élﬁ“"Tﬁ‘r%&}eﬂ‘?’lme@?ﬁ“%alfeﬁéfﬁwpm’wm%mwmewmre| n said

Cl. 10al kyl , tr@scrintesg,| ikpartiphlar antiret@Rinal gaiponndsithet are ablg todelpylié vi dual | y and
i ndependent | ygcurregog ofxesistance and that combat a broad spectram of mutants of the HIV virus.
- 15

WO 02/055520 and WO 02/059123 disclose benzoylalkylindolepyridinium compounds

as antiviral compounds. Ryabova et al. disclose the synthesis of certain benzoylalkyl-

indolepyridinium compounds (Russian Chem. Bull, 2001, 50(8), 1449-1456) (Chem.

Heterocycl. Compd. (Engl.Translat.)36; 3; 2000; 301 - 306; Khim.Geterotsikl.Soedin.;
20 RU; 3; 2000; 362 - 367).

It is now found that substituted indolepyridinium compounds of formula (f),

(Ra)
& /l
A )
N. 0
. :*r: -
R,
their N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
25 metabolites,
wherein
nisl,2or3;

R, is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl, C; 4alkyloxycarbonyl,
Chaalkylcarbonyl, mono- or di(C,4alkyl)aminocarbonyl, arylaminocarbonyl,
30 N-(aryl)-N-(C.4alkyl)aminocarbonyl, methanimidamidyl, N-hydroxy-
methanimidamidyl, mono- or di(C;.4alkyl)methanimidamidyl, Het, or Het;



optionally substituted with a substituent selected fromthe group consisting
of cyan. NRh.Rw, pyrrolidinyl, piperidinyl, honopiperidinyl, piperazinyl, 5
4- (Ci 4al kyl) - pi perazi nyl, nmorpholinyl, thionorpholinyl,

1- oxot hi onor phol i nyl, 1, 1-di oxo-t hi onorphol nyl, aryl, furanyl, thienyl,
pyrrolyl, oxazolyl, thiazolyl, imdazolyl, isoxazolyl, . ' yl,
pyrazol yl , oXaHYP14 t hi adi azolyl, triazolyl, tetr EJU?P%O%H/O%{/B%W ,

pyrimdinyl, pyraznyl, pyridazinyl, triazinyl, hydroxy- carbonyl,

Cual kyl carbonyl, N(R4.Rs,)carbonyl, C aallyloxyaarbonyl, 10

pyrrolidin-1-yl carbonyl, piperidin-I-ylcarbonyl, honopiperid n-I-ylcarbonyl,
pi perazi n-1 -yl carbonyl, 4-(d.al kyl)-piperazm| -yl carbonyl, norpholin-I|-yl-
carbonyl, thionorpholin-Il-ylcarbonyl, 1-oxothionorpholin-1-ylcarbonyl and

1, 1- di oxo-t hi onor phol i n-1 -yl carbonyl; R3 is nitro, cyano, amno, halo,
hydroxy, C aal kyl oxy, hydroxycar bonyl 15 am nocar bonyl

Cl4al kyl oxyc 4a| Cl- 4al kyl car bonyl
net hani m danﬁﬁ'ﬁﬁ%ﬁ%hdwg%icowgé;g%’l;?f ﬁfﬁ%ﬁ@é“ gg N- hydr oxy- met h

ni mi dami dyl or~ Fespalkenyfend Cragye substituted with
a substtituent s@P@&%@“ﬂ%Vﬂfl{m@Wbﬂ&t@@ﬁ@ \‘?gf%?fs““& 0, nono- or

di (Cl4al kyl ) am eyano, NR4uR« byrodlidinyl, piperidingy hioghppipetidinyl, iperdringt pi peri di nyl,

pi perazinys , 4- @@ aligl)isipbozingi, pediiig Wiomotphdlipg,a-dythiomérphiottyhyr phol i nyl ,

| - oxot hi onunphok llmﬁko-ﬁ&d oﬁﬂﬁh?%ﬂrahﬂlﬂﬁéiﬁrﬁh&hldﬁﬂoln Biakony,s hydr ogen,

Cl-4al kyl or Cl‘mﬁ & R, irkadeRdly, 2Rkt ed fromthe
group consistin nnno d | - pyrrolldnyl

pi peri di nyI h%‘rnaozol’rla %(%'@W P@QR% pi perazi nyl,

nor phol i n}/ 25 and

1, 1- di oxol% hi onﬁﬁﬁh‘&‘llﬂﬁ“nﬂ’ri’&ﬂm%l -Prdapl basep e5tituted with one or
more substi tuenpmﬂ@mdwlmmmm-pmgﬁne‘cﬂmmmmhqhaflgkoup consi sting of
Cteal kyl, C, aal Imboyyl,ﬂhaﬁamholhyldyl@rbyqyl &oxothipmorphdlinfilyleabapteadyl , cyan, nitro,
hydr oxyC, aalkyl , 1Q0x8femorplik ;L Yicart¥RyB0- or di (C, 4al kyl ) am no, am noCl Aal kyl,
mono- or di (QEQEL-K @Mglo &, CralBf %&q,gdm AySurtidnyp- MEMbered ring system

wherein o

atons each
i ndi vidually an gﬁ‘g h en °xycar5’?né'¢1tnm3 Pé‘g]mgg&g%&nﬁconm sting of
ni trogen, oxyge b Pagorer menmbers are
carbon at ons; @?@%@P@I‘@H‘%ny nitrogen ring rrenber may optionally
be substitut @dw&meﬁcmkﬂytclmsubﬂmgdmabmmmmmch 35 individually
and i ndependent Igipup copistingrofdniino, Denosal Mg LalkyDathoydytrblidRylspitesdinfl,uent  sel ect ed
fromthe gyoup GaRpipeidinApistazibyl4akilyl) figeraditd, kBRdinyL,C3acycl oal kyl ,  hydr oxy,
Cl4al koxy, hal 0 g; @Ryl QY@M RomdrhtolidyHad LITRbA MhiomdpheEPX Y C. aal kyl
R4y is hydrogen, C14alkyl or C14alkyl substituted with a substituent selected from the
group consisting of amino, mono- or di(Ci4alkyl)amino, pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, 4-(C14alkyl)-piperazinyl, morpholinyl,
25 thiomorpholinyl, l-oxothiomorphdlinyl and 1,1-dioxo-thiomorpholinyl;
aryl is phenyl optionally substituted with one or more substituents each individually
selected from the group consisting of C,salkyl, C;4alkoxy, halo, hydroxy, amino,
trifluoromethyl, cyano, nitro, hydroxyC, salkyl, cyanoC, salkyl, mono- or
di(Cl.4allcy1)amino, ami11001.4a]ky1, mono- or di(CHalkyl)aminoCMa]kyl;
30  Het; is a 5-membered ring system wherein one, two, three or four ring members are
heteroatoms each individually and independently selected from the group
consisting of nitrogen, oxygen and sulfur, and wherein the remaining ring
members are carbon atoms; and, where possible, any nitrogen ring member may
optionally be substituted with C;4alkyl; any ring carbon atom may, each
35 individually and independently, optionally be substituted with a substituent
selected from the group consisting of Cy4alkyl, C;.salkenyl, Cs.7cycloalkyl,
hydroxy, C14alkoxy, halo, amino, cyano, trifluoromethyl, hydroxyC4alkyl,
cyanoCy4alkyl, mono- or di(C,4alkyl)amino, aminoC;4alkyl, mono- or



cyanoCl- 4al kyl , nono- or di (Cl4al kyl)am no, am noCl4al kyl, nono- or WO
2004/ 046143 PCT/ EP2003/ 050837 -4 di (Cl-4al kyl ) am noCl-4al kyl , ary1Cl. al kyl ,
am noC24al kenyl, nmono- or di (Cl gal kyl)am noC2-6al kenyl, furanyl, thienyl,

pyrrolyl, oxawyl, triazolyl, imdazolyl, isoxazolyl, isothiazol yI
pyrazol yl, oxadi azolyl, thiadiazolyl, triazolyl, tet razoI/B/I X
hydr oxycar bory0 2004¢#6H#dcar bonyl , Cl4al kyl oxycar bonyl , ?03/%50 37

di (C'al kyl ) am nocar bonyl, d aal kyl carbonyl, oxo, thio; and wherei n any of
the foregoing fumyl, thienyl, pyrrolyl, oxazolyl, Ihiazolyl, imdawyl,

i soxazolyl, isot iazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and
triazolyl noieties may optionally be substituted with C aal kyl; Het2 is
pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl or triaziyl, wherein any ring
10 carbon atom of each of said 6-nenpered nitrogen containing aromatic rings
may optionally be substi tuted with™a substituent selected fromthe group
consi sting of Cl 4al kyl ; |nh|f|t t repllgﬁﬁﬁ ﬁ)n of H'V virus. 15 In one
enbodi nent, t he Gkl C PO 8f the replication of
HV virus by sulStliodemigoG:eiketyb Sysmylethienyly mrebhpraelidshiagelylf or nul a (1) wherein
Rl is cyano, Clinihzklyl sexeslyt dethiezlyl, pysazold] otadidegiyldbisdiszetilariazblyl, R2 i s hydr ogen
or Cndall cyl; n wu@zolyl,alt hydRaycarBonl, infifdcarbdflyl, ialkgleypashstylanodé- of or nul a (1) are
active agaknst WicgatkR@indchbdyl €L hilylaBehyDbsdanici@m witleinany of @ei ety of mut ant

H VvV I t
Comer a1y, et R ot

of formula (1) are rred|C| hus al so useful in
the manuf act ur PERRlY ﬁ%‘m"ﬁ‘%?mcdgg'ul for preventing, treating or
combat i ng i nfistispgridybpyrimgdinyl paweinylepyidesingd pririasgyl WheRin BIAFDE nf ect i on. A subgroup
of the conpoundsabén afogrofieacinoffdid 6-memberedritngdenrvonpaiingarohaticamgineays of t hose
conpounds of f ordptidnsilybt Jubgtifue wiliedsubski@snt ele@eddiom fite @i cofisisgiy of

5- ddhydr o- | {4rt'glj,dmgphenyl ) - 2- oxo- | Hpyrido[ 3, 2-b] i ndol e-3-carbonitrile, and

30 bit the rephcatlon of HIV viru
2, 5-di hydr o- 5 nethy -1 -(4- n|trophenyl) 2- 0x0- 111 pyri do[ 3, 2- b] i ndol e- 3-car bon

itrile.” Tusy, ﬁe%e&qmmeﬁnsﬁﬁatepam@hﬁﬂm&%&@r dopgriagnpounds of fornula
(1) having T \rus tly Qb A5t A ShGbotRds of Thimbala () WHrti o) 36 thano; 2 € M
Cy4alkylaminocarbonyl or Cl4alkyloxycarbony1 R is hydrogen or Cjsalkyl; nis 1 and
Rj3 is nitro.

20  The compounds of formula (I) are active against wild type HIV virus and also against a
variety of mutant HIV viruses including mutant HIV viruses exhibiting resistance
against commercially available reverse transcriptase (RT) inhibitors. The compounds
of formula (I) are therefore useful as a medicine, and thus also useful in the
manufacture of a medicament useful for preventing, treating or combating infection or

25  disease associated with HIV infection.

A subgroup of the compounds of formula (I) is deemed novel and consists of those
compounds of formula (I) provided they are different from
2,5-dihydro-1-(4-nitrophenyl)-2-oxo-1H-pyrido[3,2-bJindole-3-carbonitrile, and

30 2,5-dihydro-~5-methyl-1-(4-nitrophenyl)-2-oxo-1H-pyrido[3,2-b}indole-3-carbonitrile.

Thus, the present invention also concerns the compounds of formula (I) having the
formula



cccx: M2 their N-oxides, salts, stereoisoneric fornms, racem c m xtures,
prodrugs, esters and netabolites, wherein 5 nis 1,2 or 3; R is hydrogen,
cyan, hal o, am nocarbonyl, hydroxycarbonyl, Cl4al kyl oxycarbonyl ,

Cl. 4al kyl car bonyl, nmono- or di (G .aallryl)am nocarbonyl, arylam nocarbonyl,
N-(aryl)-N(d . 4al kyl )am nocar bonyl, nethani m dam dyl, N-hydroxy-

met bani m damiwdydoessmmo- or di (Crral kyl ) met hani ni dam dyPCT/EB3003/05¢83Het 2: 10 R2
is hy(lrogen, C, 10al kyl, C2-,oal kenyl, C3-raycl oal kyl, wherein said

a -, oal kyl, G aoal kkenyl and C3-7Cycl oal kyl, each individually and

i ndependently, may be optionally substituted with a substituent selected
fromthe group consisting of cyano, NR4,R4" pyrrolidinyl, piperizinyl,
honopi peri di nyl, piperazinyl, 4-(d.4alkyl)-piperazinyl, norpholinyl,

t hi onor phol i nyl, 1-oxot hi onorpholinyl, 15 1, 1-di oxo-thi onorpbolinyl, aryl,
furanyl, thienyl, pyrrolyl, oxazoly?; thiazolyl, imdazolyl, isozazolyl,
i sot hiazolyl, pyrazolyl, oxadlazolyl @hhladlazolyl terzolyl, tetrazolyl,

pyridyl, pyrimdinyl, pyrazaryl, px/ azi nyl, tr|a2|nyl hydr oxy- carbonyl ,
C, . 4al kyl car bonyl N(R4 R46)carbon I |C -|aIkonxycarbonyI,
pyrrolidin-I-ylcarbonyl, piperidin Icarbqpyl, honopi peri di n-1 -yl carbonyl,
20 piperazin-l-ylcarbonyl, 4- (C 4a|k I') - pi pe, azi n-1 -yl carbonyl,

nor pholin-1-yl- carbonyl, t po1-yl car bonyl ,

1- oxot hi anor phol i n- I-ylcaro , 1-di oxo-t hi onor phol i n-1 -yl car bonyl ;
R3 is nitro, cyan, amno, h &, Cl4al kyl oxy, hydroxycarbonyl,

am nocar bonyl , anlnothlocarbonyl§ C14alkyloxycarbonyl nmono- ordi (C, aal kyn-
25 aninocarbonyl C, aal kyl carbonyl , net hani m dam dyl, nono- or di(C, -
aIIryI)nethaﬂ@MNd&ﬂ&dﬁ&ﬁwhﬁhyﬂmdhwmmﬂh@mmm¢d8n¢@y¥nﬁw3¥@t,; Rda i s hydrogen
Cldal kyl or mddmalitksyl substituted with a substituent selected fromthe group
consi sting ofhadd Nno, nono- or di(C <al kyl)am no, pyrrolidinyl, piperidinyl,
honopi peridi )leggpera2|nyl 4 (CIAaIkyI) piperazinyl nor phol i nyl, 30

t hi onor phol t hi hol l; WO
20041046143 RO} ﬁé" ?“8150 %Ey& h%?éeﬁ?q’}gp oyl oy
substituted wit ff §‘Ey i or Gy ‘F‘F %’ia‘ﬂ"{j’f’aét(?ﬁy onsi sting of am no,
nono- or di (C 4é’t(ﬂxl}¥-éﬁww@1)anﬁw¥m¥lmeﬂp§qmdﬂml%ﬂr

methanimidamidyl, mono- or di(C;4alkyl)methanimidamidyl, Het, or Hetz;

10 R is hydrogen, C;.j0alkyl, Ca.jpalkenyl, C;scycloalkyl, wherein said C, jpalkyl,
C;.10alkenyl and Csscycloalkyl, each individually and independently, may be
optionally substituted with a substituent selected from the group consisting of
cyano, NR4;Re, pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl,
4-(Cy4alkyl)-piperazinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl,

15 1,1-dioxo-thiomorpholinyl, aryl, furanyl, thienyl, pymolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-
carbonyl, C;.4alkylcarbonyl, N(R4sRsp)carbonyl, C,4alkyloxycarbonyl,
pyrmrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl,

20 piperazin-1-ylearbonyl, 4-(C;4alkyl)-piperazin-1-ylcarbonyl, morpholin-1-yl-
carbonyl, thiomorpholin-1-ylcarbonyl, 1-oxothiomorpholin-1-ylcarbonyl and
1,1-dioxo-thiomorpholin-1-ylcarbonyl;

R; is nitro, cyano, amino, halo, hydroxy, C, 4alkyloxy, hydroxycarbonyl,
aminocarbonyl, aminothiocarbonyl, C; 4alkyloxycarbonyl, mono- or di(C;4alkyl)-

25 aminocarbonyl, C)4alkylcarbonyl, methanimidamidyl, mono- or
di(C, 4alkyl)methanimidamidyl, N-hydroxy-methanimidamidyl or Het,;

Ry, is hydrogen, C;4alkyl or Ci4alkyl substituted with a substituent selected from the
group consisting of amino, mono- or di(C;4alkyl)amino, pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, 4-(C;4alkyl)-piperazinyl, morpholinyl,

30 thiomorpholinyl, 1-oxothiomorpholiny] and 1,1-dioxo-thiomorpholinyl;




honmopi peri di nyl, pipenzinyl, 4 (C, 4al kyl)-pi perazinyl, norpholinyl,

t hi onor phol i nyl, 1-oxothi onorphol nyl and 1, 1-di oxo-thionorpholinyl; 5 aryl
is phenyl optionally substituted with one or nore substituents each
individually selected fromthe group consisting of Cl4al kyl, Cl4al koxY,
hal o, hydroxY, amno, trifluoronethyl, cyano, nitro, h drOXﬁﬁgmmgllryl
cyanoGi . 6akl Waa8espd616r  di ( Cr 4al kyl ) ami no, anvnoCl4al ky

ordi (Cr4al kyl ) ami noCl4al kyl ; Het, is a 5-nenbered ring system wherein one,
two, three or four ring nenbers are 10 heteroatons each individually and

I ndependently selected fromthe group consisting of nitrogen, oxygen and
sul fur, and wherein the remaining ring nenbers are carbon atons; and, where
possi ble, any nitrogen ring nenber may optionally be substituted with
Cl4dal kyl ; any ring carbon atom may, .each individually and i ndependently,
optlonally be substituted with a sugktltuent 15 sel ected fromthe group

consi sting of G 4alk ycl oal d oxy, Ci 4al koxy,

hal o, ami no, R‘(’:V&?‘ﬁ?g"%’ﬁ‘f‘% "J(‘ﬂnpglfyﬁﬂfﬁ’s"m‘ﬁ%ﬁ‘ ﬁyfggffedgxc[hanoo 4al kyl , nono-

or di (G . al kynasPsonsishrebaminpspoay ot fﬁmﬂ‘yl)aﬁ‘?m’ L uoCr aal kyl

aryl G aal cyl, mmomo@@nﬂaﬂlncenyﬂﬁﬁeﬂbl}pmazmﬂ@@vmﬂkyl ) am noC24al kenyl ,

furanyl, thi eny{h;ompmﬁdhﬁﬁwqxotmmphbwlandi BdidoytligmoghBolingly dazol yl , i soxazol yl,

i sot hi azolsy! ary R h DdpHdnally@eR6bhtazaih he or fnbte Sitiaa aidn individuaizol yI ,  tetrazol yl,

aryl, hydroxycagRapion @dg g IHREOF Cy ot 30 Gl Yo, RYaRR) Mehino, TONO- OT

di (O 4al kyl ) am nacar ny| Sk a{ll@& a né‘anoC%é%/[L dopd.ge @nd wherein any of

the foregoing fura R G T fc'a‘ vs, grpl azol yl, imidazolyl,

i soxazolyl, is qﬁ‘“ﬁ%’%ﬂ}’f mﬂ‘%”%h‘?’t‘fﬁﬁ @i“ﬁé@f ‘t“H‘f’am azol yl and

triazolyl rmiH@t‘PE%WW?W%WW%@°élﬁffé’ffmﬂfd'f‘é’a%e?f‘f%hal ky]; Het2 is

pyridyl, Pyri m betegatoms gapl individnally anhipdepiadentyseleatad from g gloppy | | wherein any ring

carbon at om of emeiftingéf nii@getl, oBygaeantd @iferchnd wherebglerentainig aingni Ng ar omati c rings

may optionall ymbﬂbeﬁsum&bdnutomiaﬂd,&ﬂzreepossmasﬁgxﬁu@atm§ﬁmml fromthe group

consi sting of %mﬁh ygsubsgtgedavpl@\ﬁl dnbads chb@ afoRROWRE 15 different from
i

(®p

2, 5-di hydro-1-( fgdal e-3-carbonitrile,

and 2, 5-dj hydro é%?ﬁg?{a%% Ty &i%@?&%& ‘%gza
pyrido[ 3, 2-b] i n(%ﬂc ot BYR SISy (%Hterns the conpounds
of fornula (1), bydemayCrkery; hale 5am'“§d’|y%“§’ Byt f orns, racenic
m xtures, prod n@@ﬂoce@ﬂ%‘r@mm%#%me@ln%é%mn@m is cyan,
d aal kyl am' U O C a G aaidyl)aninoCi Ao L apilC xajkyh i@y dalken®mpmo- dry dr ogen or Ci . eal kyl; n
is 1 and R3 is aidLdkyl)isdCh dRehyl, Rimbyl, i@yl o orabolySthidhodyi,er ent from
2, 5-di hydgp- | - ( fagldf1QRREY douda o Qylabiiyd bkdadlyB tduaiolyl) 2kd@n,3- cai boni tril e,
and tetrazolyl, aryl, hydroxycarbonyl, aminocarbonyl, C;4alkyloxycarbonyl, mono- or
di(C, 4alkyl)aminocarbonyl, C;4alkylcarbonyl, oxo, thio; and wherein any of the
foregoing furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and triazolyl moieties may
25 optionally be substituted with C; salkyl;
Het, is pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl or triazinyl, wherein any ring
carbon atom of each of said 6-membered nitrogen containing aromatic rings may
optionally be substituted with a substituent selected from the group consisting of
Cl.4alkyl;
30 provided that the compound is different from
2,5-dihydro-1-(4-nitrophenyl)-2-oxo-1H-pyrido[3,2-b]indole-3-carbonitrile, and
2,5-dihydro-5-methy}-1-(4-nitrophenyl)-2-oxo-1H-pyrido[3,2-b]indole-3-carbonitrile.

One embodiment concerns the compounds of formula (T), their N-oxides, sals,

35 stereoisomeric forms, racemic mixtures, prodrugs, esters and metabolites, wherein R, is
cyano, C;.qalkylaminocarbonyl or C;4alkyloxycarbonyl; R, is hydrogen or Cjsalkyl; n
is 1 and R is nitro; provided that the compound is different from
2,5-dihydro-1-(4-nitrophenyl)-2-oxo- 1H-pyrido[3,2-b}indole-3-carbonitrile, and
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2, 5-di hydro-5-net hyl -1 -(4-nitrophenyl)-2-o0xo0-1

H pyrido[ 3, 2- b] ndol e-3-carbonitrile. The term"d -4alkyl" as a group or

part of a group defines straight and branched chai ned saturated hydrocarbon
radi cals having froml| to 4 carbon atonms, such as, for 5 exan;) met hyl ,

et hyl , propymwo Zoesogéigs 2- met hyl - propyl and the |ike. Th&CTEPHP 159587 kyl" as a
group or part of a group defines straight and branched chained saturated
hydr ocarbon radicals having froml| to 6 carbon atons such as, for exanple,
the groups defined for C 4al kyl and pentyl, hexyl, 2-nethyl butyl,

3-net hyl pentyl and the like. 10 The term "C2aal kyl" as a group or part of a
group defines straight and branched chained saturated hydrocarbon radicals
having from2 to 6 carbon atons such as for exanple, ethyl, propyl, butyl,
2-met hyl -propyl, pentyl, hexyl 2-Thet hyI butyI 3 met hyl pentyl and the
like. The term"C _rsalk as a group ar t group defines straight
and branc hedz:i‘fllhl‘ﬂ‘fa?'ﬁe‘hvl'i'éﬁr fropheay)- %%Tlgéde@ﬁ‘bi%ﬁ&ééf‘?%l ng from1 to 10

carbon atons such as, for exanpl e t he %noups defined for Cl4al kyl and
heptyl, octy/The termGialloficas g groupRepart pEs rqup defines yirpightand banebsd o kenyl as a group or
part of a gr cwjpedbatmtadlydotarban rditals havihg from A e ferdrbonatesis,vec aafoeir ocar bon r adi cal s
havi ng satsur atatfle, athiapsthyT; profad) Buti)BankshyRitebybdnd theliket one doubl e bond, and
having from hém%gw%aa%@@msmugaeﬁn&%mwet henyl, prop 20

1- enyl bm'ﬁﬁﬂ.ﬁl@&@%ﬂ %glﬁ'omqli}yd &%s%c@&}/ﬁm hex- |'eny|

hex- 2- enyI ex- , e ) e l1ke. The term
C2- | sal kenyl gieplg, the u@deﬁ}m{]% Pamp%f"% x%ezfmeﬁhgs“‘@tral ght and branched

chai ned h draé‘ﬁfhblBﬁ I s haV| n? sat ur at ed carbon-carbon bonds and at
| east onelo d(ﬂiﬁﬁf@“ﬁﬁﬂ& 25 A GO VPR §T F R ictings giraight dbrpgiéd at ons, such as, for

exanpl e, t he clgingdsegraedhydiocadpmmaditals igping fow 2 ftecfirrbonagomy puch #sdest - 2- eny | |

hept - 3- enyl , eaable,lethgdpydpyl, ey, 22acthyiypropyl, eyl lidxyt Aypdethylayd- | - enyl , non- 2- enyl ,
non-3-enyl, BoRtfipaiYdnd thélle: | - enyl , dec-2-enyl, dec-3-enyl, dec-4-enyl,
1-met hyl - pent’[’ﬁe?terﬁ% Lig adal}foud 6:'{;&01‘1@%&&&1833% f &d Wyl is generic to
cycl opropy , c%eds%a&{ g; Gh QR ;é%o%%m 41 hoheptyl . 30 The

termhalos term
met hani nmi dani® °’|ﬂ§gf°ﬁﬁdF BqOS'aq“ }?"B‘i"{‘ﬁ?nﬁl- +ﬁﬂ' ‘'ng the Chenical

Abstracts Norfeatersy G esfeny} ’@AS}’“P%P%@f%md?@“ Mdﬁé'i“\‘?&m m dam dyl is CAS
radi cal nane cliaimed lisighatph ili@lg havitg eaturated iparbai@arbah ponds and ptdeastonean ar omat i ¢
hydr ocar bon doublg béne\ehdligpvihg fom Lo 6 eartibd atbrhsGich as, for example, ethenyl, prop-
20  1-enyl, but-1-enyl, but-2-enyl, pent-1-enyl, pent-2-enyl, hex-1-enyl, hex-2-enyl, hex-
3-enyl, 1-methyl-pent-2-enyl and the like.
The term C,jpalkeny] as a group or part of a group defines straight and branched
chained hydrocarbon radicals having saturated carbon-carbon bonds and at least one
double bond, and having from 2 to 10 carbon atoms, such as, for example, the groups
25 of Cy¢alkenyl and hept-1-enyl, hept-2-enyl, hept-3-enyl, oct-1-enyl, oct-2-enyl,
oct-3-enyl, non-1-enyl, non-2-enyl, non-3-enyl, non-4-enyl, dec-1-enyl, dec-2-enyl,
dec-3-enyl, dec-4-enyl, 1-methyl-pent-2-enyl and the like.
The term Cjcycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and cycloheptyl.
30 The term halo is generic to fluoro, chloro, bromo or iodo.
The term methanimidamidyl is the radical name for HoN-CH=NH following the
Chemical Abstracts Nomencalture (CAS). Like wise N-hydroxy-methanimidamidyl is
CAS radical name for HN-CH=N-OH,
The term “Cs.14atyl” means an aromatic hydrocarbon ring having from 6 to 14 ring
35 members such as, for example, phenyl, naphthalene, anthracene and phenanthrene.
It should be noted that different isomers of the various heterocycles may exist within
the definitions as used throughout the specification, For example, oxadiazoly! may be
1,2,4-oxadiazolyl or 1,3,4-oxadiazolyl or 1,2,3-oxadiazolyl; likewise for thiadiazolyl




35 nenbers such as, for exanple, phenyl, naphthal ene, anthracene and
phenant hrene. It should be noted that different isonmers of the various

het erocycl es nmay exist within the definitions as used throughout the
specification. For exanple, oxadiazolyl may be 1,2, 4-oxadiazolyl or

1, 3, 4-oxadi azolyl or 1,2, 3-oxadi azolyl; |ikew se for thladlazolx37

2004/ 046143 MOTFPFPBEOBI/ 050837 -8 which may be 1,2, 4- t HCAGFRIENF or

1, 3,4-thiadiazolyl or 1,2,3-thiadiazolyl; pyrrolyl may be 1H—pyrro|y| or
2H-pyrrolyl. It should al so be noted that the radical posi tions on any

nol ecul ar noiety used in the definitions nay be anywhere on such noiety as
long as it is chemcally stable. For 5 instance pyridyl includes 2-pyridyl,
3-pyridyl and 4-pyrid3l; pentyl includes 1l-pentyl, 2-pentyl and 3-pentyl.
When any variable (e.g. hal ogen or Q aal kyl ) occurs nore than one tinme in
any constituent, each definition is |ndependent 10 The term "prodrug" as

used througho thIS ) a |caII ceptabl e
derivatives & lhm%Ysb éé?é’ﬂ“é‘mfr 'déqeﬂﬂﬁ‘&z %ﬂ%@gﬁc@wm‘ (Yﬁoq’(fihat the resulting
in vivo bi ofeybr YPﬁﬁi Huct of the derivative is the active drug as
defined in tWehm@@hwbum@%ﬁ@ﬂwﬂ@mﬁmﬁ@m@P9qu¢k9¢%ﬁ@#k%Ebmﬁ? Goodman and

G | man (The RbmitoEaay dérnywhere orduchBauikityss Dhg af it ésrcbgodaally sedle. F8t h ed, McGrawHi | |
Int. FA 1992,msm5b9}nﬂﬁﬁh‘éixhe§w§ridﬁm-pyﬁdylﬁamgﬁiayn;rantil?mcmﬁés 1gemr i bi ng prodrugs
general ly |32_g{ Qm3ugg§rporated Prodrugs of a conpound of the present

I nvention are prepared by nodi fying functional groups present in the
conpound i N SiEha vaeﬁme Q%oM&d}%?b&ﬁéMm%ﬁ%lh?ﬁyem ei ther by
routine nan|§HL ."um“£n¥ he parent conpound. 20 Prodrugs are
character y exce en aqu ous SO|UbI|Ity, increased bioavailability

and are read| I n vivo. For

t herapeutic use e m&ﬂﬁwﬁﬁk&ﬁﬁe %@?@ Sm? are those wherein
the 25 counté?”% ?ﬁéﬁT* iﬁt dLcept abl e.

However, sal t&obi °n ﬂﬁﬁﬁﬁ@éﬁ?@‘ﬁﬂ F%P Bunt eri on may al so

find use, forcotmomﬂmféormnﬂh(l)t %NWWMM%WNQ@Mn of a
phar maceutl$ c ddgicyl Bagioof [Fhezapduics RS egh MeGaw il fnp Edi 9, ‘Biofransfofationsal t s, whet her

phar maceut i ¢ afbiigs3Gasfb)ialcAbinprodis gaeRlly iletebiiddrpodaiedi Foddgeofanbi t of  the
present i nvenlhMHdund3PneHGedPidAhitR R by MoaBisgSiRicAdhigrRps Physi ol ogi cal |y
tol erable ad%e&én%th? 9olmssoufn&) FAT X\@Ly the modifications are cleaved, either by

routine manipulation or in vivo, to the parent compound,
20

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability
and are readily metabolized into the active inhibitors in vivo.

For therapeutic use, the salts of the compounds of formula (I) are those wherein the

25  counterion is pharmaceutically or physiologically acceptable. However, salts baving a
pharmacentically unacceptable counterion may also find use, for example, in the
preparation or purification of a pharmaceutically acceptable compound of formula (I).
All salts, whether pharmaceutically acceptable or not are included within the ambit of

the present invention.
30

The pharmaceutically acceptable or physiologically tolerable addition salt forms which
the compounds of the present invention are able to form can conveniently be prepared
using the appropriate acids, such as, for example, inorganic acids such as hydrohalic
acids, e.g. hydrochloric or hydrobromic acid; sulfuric; hemisulphuric, nitric; phosphoric

35 and the like acids; or organic acids such as, for example, acetic, aspartic, dodecyl-
sulphuric, heptanoic, hexanoic, nicotinic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-amino-
salicylic, pamoic and the like acids.



t he conpounds of the present invention are able to form can conveniently be
prepared using the appropriate acids, such as, for exanple, inorganic acids
such as hydrohalic acids, e.g. hydrochloric or hydrobrom c acid; sulfuric;
hem sul phuric, nitric; phosphoric 35 and the |ike acids; or organic acids
such as, for exanple, acetic, aspartic, dodecyl- sul phuric, heptanoic,
hexanoi ¢, ni e@tndigs143pr opanoi ¢, hydroxyacetic, |actic, PEYERRIN83xal i c,

mal oni ¢, succinic, maleic, fumaric, malic, tartaric, citric,

met hanesul fonic, ethanesul fonic, benzenesul fonic, p-toluenesulfonic,
cyclamc, salicylic, p-amno- salicylic, panoic and the |ike acids. WO

2004/ 046143 PCT/ EP2003/ 050837 -9 Conversely said acid addition salt forns
can be converted by treatnent with an appropriate base into the free base
form 5 The conmpounds of fornula (1é containing an acidic proton may al so be
converted into their non-toxic net& or amne addition salt form by
treatment with appropriate organic and inorganic bases. Appropriate base
salt forns conprise, for exanple, t anmoni um salts, the al kali and earth
al kal i ne net §P“V§’§Fyts§da°é“‘6d“’°9%f?’1“iWFPﬁFP“V%GPW BHBBi um  magnesi um

cal ci um sal t sppeopriptetbiass initd theefree basd fomp. Wi t h or gani ¢ bases, e.g. the 10

benzat hi ne, N-nethyl, -D-glucam ne, hydrabam ne salts, and salts with am no
aci ds sudéh ahvcorbwmdeotdqmﬂe@)can@nmaneclﬁqpy%qnmym@em@ftﬂlk'e Conversely said
base addi t i Otheifh-toxic Gietalor anite aldition galfamibe tleatmentiwit gipropriate orgatity an  appropri ate

acid into thgdfidoiciaiesl Appiophate bixe 2l Gorhtomipriss &k bamplg k80 conpri ses the
hydrates and uﬁ%gmmgghwm@m b Bhive QhNds of the present

Al canol Q?e‘;‘r%ﬁ%&%ﬂ& --?%éﬂgkggg%&éw n‘?&?‘f% 355 Qenthﬁgﬁgéﬁﬁds are

meant to ]é)ong‘?‘i""?é“ ﬁ’é"‘%ﬁ%&‘ﬂﬁﬂ?ﬂ ne or several

ni trogen at offsh 2t fer example; yginine; lysineppd thedike. 5| | od N- oxi de. The present conpounds
may al so exist in their tautoneric forms. Such fornms, although not
explicitly |EmvﬁﬁyéﬂdPWW@%ﬁ%“%WWéW%Hﬂ%‘to be i ncl uded within
t he 25 scope appfoptidieeacid intogkafice dcidformt i on. For exanple, within the definition of
Het, a 5 Wenbered aromatic heterocycle such as for exanple an

1, 2, 4oxadi az Ghedemrisplts) alsoxginprisgstthethyddatepimdithe golvenhaddition Jormy thagthe hi 0 group in the
5-position, tdupsuntsaif thepresent éxgieationi alerableltifonint Pxainples of sipibwtsanee.g. t aut oneric form
as depicted Bpka@y¥/alcdtiolatbahb the ke N

20  The N-oxide forms of the present compounds are meant to comprise the compounds of
formula (T) wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.

The present compounds may also exist in their tautomeric forms. Such forms, although
not explicitly indicated in the above formula are intended to be included within the

25  scope of the present invention. For example, within the definition of Het, a 5 membered
aromatic heterocycle such as for example an 1,2,4-oxadiazole may be substituted with a
hydroxy or a thio group in the 5-position, thus being in equilibrium with its respective
tautomeric form as depicted below.

o — 1

30  The term stereochemically isomeric forms of compounds of the present invention, as
used hereinbefore, defines all possible compounds made up of the same atoms bonded
by the same sequence of bonds but having different three-dimensional structures which
are not interchangeable, which the compounds of the present invention may possess.



HS 1YYO O N N~ HN-1// 30 The term stereochemcally isoneric forns of
conpounds of the present invention, as used hereinbefore, defines all
possi bl e conpounds made up of the sane atons bonded by the sane sequence of
bonds but having different three-di nmensional structures which are not
I nt erchangeabl e, which the conpounds of the present invention possess.
WO 2004/ 046178 RETHERP003/ 050837 - 10 Unl ess. ot hor wi se TAAREFSHENS;
i ndi cated, the chem cal designation of a conmpound enconpasses the m xture
of all possible stereochemically isoneric forns which said conpound nay
possess. Said m xture may contain all diastereoners and/or enantio- mers of
t he basic nol ecul ar structure of said conpound. Al stereochemcally
isomeric 5 forms of the conpounds of the present invention both in pure form
or in adm xture with each other arg,intended to be enbraced within the
scope of the present invention. Pure stereoisoneric fornms of the conpounds
and internedi at es_as. nen ed herein are . defi ne | spmers substantially
free of ot helua“%ﬁa ‘ffWB"rfﬂ?“&mdg‘}“"&é % DEviget genenplion o °°¥°p°“1(8 the same basic
nol ecul ar st F’EPS‘PPZPFS@%%FBF“BBW@&W%P‘@WW%M“&” 4, particular, the
term' st er eoicemewndmagpossgsspSpidamixturg mexqopain dllstinpterensiess and/or praptior nedi at es havi ng a
st er eoi soner inersekibeinbc mdlecelir sinemstof H@YorfrioyndeAll serevchemivalF@%medic one | soner and
maxi mum 19 %¢ghs i corpbiBills @ 0 Sredeht@nverbio Bth Sy putéffork Or i adiilifttr€ @S ONEr i ¢ excess of
100% (i . e. 1QOKREr are HRack R ERLrARELHBRARE sépe di S pratedd EventiodTOr € 10 particul ar,
conpounds or i1 nternmedi ates 15 having a stereoi soneric excess of 90% up to
iggﬁf even n?ﬁﬁst&&lsgﬁ&ﬂ:'ﬁﬁw&Ehepﬁﬂﬁbﬁgsﬁdmﬁﬁaﬁ&ﬁég'aﬁ%ﬁﬁ&%@he%%ssfOg 734% up to
o and nos ar n gg@{ o] oup to
100% The terderréémdeaﬁan a% e ofbudr &L d’g‘%raJ S eo cal |y pure should
be understl%odhesﬂneé’a‘%‘ﬁ?f?"p‘g BSE’HW“H’ MWS‘P giﬁ "“{"B the enantiomeric
excess, respé@ﬁtﬂéwlﬁﬁé’%yé%m%@“@k erdrdczmedfate JKingd wt ure in 20
quest i on. Pursteregitomernickosss ofat Jeast §084 (ivg. mitimyn0%cof png dsgmer gudmrticjupt er nedi at es of
thi s i nvent i an% oiye otherposibledionas) upip atstarecipeiciexves bf1A0%(i.e.400% ¢fnown pr ocedur es.
For i nst ance,onéikbait an©iitRe 6F theBitier), Biore EtfRsticubi, C6lnpbin@s6r @diediener by the sel ective
crystalli Zs'it 'h%gqfstek&s%ﬁaéuc@kés%ﬁoﬁ. lb@A,génﬁﬁjefn%m’ﬁé\ﬁahhﬁﬁéi cally active acids
or bases. YR iSsedd esg; nfbstﬁ: aﬂmg:gﬁ ?ZOW tartaric acid,
di t ol uoyl tart r| c aC| gglh(a@}l c ac er na?| vely, enantioners
maybe separ at °H’7‘°87§ﬁ rug stationary

phases. Sai d ‘i35t Ré’f?cﬁ@’i‘ﬂﬁ?&? W?%memﬁg\gngﬁggg be derived from
the correspo mjtpq-@anggmegc excess, respectively the diastereomeric excess of the mixture in
20  question.

Pure stereoisomeric forms of the compounds and intermediates of this invention may
be obtained by the application of art-known procedures. For instance, enantiomers may
be separated from each other by the selective crystallization of their diastereomeric

25  salts with optically active acids or bases. Examples thereof are tartaric acid, dibenzoyl-
tartaric acid, ditoluoyltartaric acid and camphosulfonic acid. Altematively, 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 isomeric forms of the appropriate starting materials, provided that the

30 reaction occurs stereospecifically. Preferably, if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.

The diastereomeric racemates of formula () can be obtained separately by conventional

35 methods. Appropriate physical separation methods that may advantageously be
employed are, for example, selective crystallization and chromatography, e.g. column
chromatography.



stereocherntally isomeric fornms of the appropriate starting material s,
provided that the 30 reaction occurs stereospecifically. Preferably, if a
specific stereoisomer is desired, said conmpound will be synthesized by
stereospeci fic methods of preparation. These nethods will advantageously
enpl oy enantionerically pure starting naterials. The diastereoneric

racemat es of WORMHPAEI4|) can be obtai ned separately by WIRFEHEPYRA 35

nmet hods. Appropriate physical separation nmethods that may advant ageously be
enpl oyed are, for exanple, selective crystallization and chromatography,
e.g. colum chromatography. WO 2004/ 046143 PCTI EP2003/ 050837 -11 The

present invention is also intended to include all isotopes of atons
occurring on the present conpounds. |sotopes include those atons having the
sanme atom c nunber but different s nunbers. By way of general exanple

and without limtation, isot opes of " "hydr ogen include tritiumand deuterium
| sot opes of rbon include. C degg) F{“}fi‘ ever used hereinafter, the
ter m " conpourrdEPTEFt FEPHT IS AP frjended 1 tneln “ﬁ?@%%ﬁ ms%%'ﬁﬂ’ﬁ?ﬁ&‘ € or simlar term
i s meant to iBEILAEPouNS lseiopprinaliide these atepushaving thersype Atpmic number buty hoj 1 N- oxj des,
salts, ster eaﬁfﬁmsmmnﬁywwaéméewm@ﬂé’!ihommoag@top@ﬁ ers and

nmet abol i t es, hydrogarindluda sititrh @id dewtpriarh. clsatdpasaficarbod indgie G-1aaalGHues. An i nteresting
subgroup 18 of the conpounds of formula (1) or any subgroup thereof are the
N- oxi des, salWiena¢ralsed hdreinafidn,ghe3énd@mpaadyef fomula @)y “thé presre conpounds of
formula (). cofipos” oeﬁmeltemhmnomau&maadnpbms&@enﬁmu@mthe phenyl ring

I? the C?Hpokmmdwfﬁﬁs%ﬁm@&cfoﬁm'&eﬂﬂﬁﬁﬁm An -vi s thedmtrogen
atomin the [ el ow an

her ei naftﬁ @g&re %oagﬁ%;ﬁ ounﬁﬁ%o@r#u%%%fj‘b?o& R2 An

i nteresti g st %Ffﬁ&’(ﬁ"] °“B1h“f°6[”ﬁﬁf’ EP’éd hose conpounds of

formula (11),b9F F%%f%fPs?fé‘!eéP?@H‘df?ff%ﬂb@unds of forrrul a (11-a), wherein
R3 is nitro. _ 20 A parti cuI ar _group of conpounds are those conpounds of
formula (1) viRererbpiremtinds I aoq BABs extvp o RISy RE BORRFPIPRARy | ani nocar bonyl

et hyl oxycar bdprppia §Hgjin garasnasition vifo vy thanisppen atep inthg fasedpyridipemeidy wherein RL is
cyano, et 1§yl oxyepitedinrin/belowahd hetifmpiraefimdo ay dompophds offoramlafi e i n parti cul ar
wherein Rl is cyano. 25 Another partjcular group of conpounds are those
compounds of formula (1) wherein Rx

Ry

An interesting subgroup of the compounds of formula (II) are those compounds of
formula (ID), hereinafter referred to compounds of formula (11-a), wherein Rj is nitro.

20  Aparticular group of compounds are those compounds of formula (I) wherein R; is
cyano, methyloxycarbonyl, methylaminocarbonyl, ethyloxycarbonyl and
ethylaminocarbonyl, more in particular wherein R, is cyano, ethyloxycarbonyl and
ethylaminocarbonyl, even more in particular wherein R, is cyano.

25  Another particular group of compounds are those compounds of formula (I) wherein R;
is hydrogen or Cy4alkyl, more in particular wherein R; is hydrogen or methyl, even
more in particular wherein R; is methyl.

Yet another particular group of compounds are those compounds of formula (T)
30  wherein R, is cyano and R; is hydrogen or methyl.



i s hydrogen or Cl-4alkyl, nore in particular wherein R2 i s hydrogen or
nmet hyl, even nore in particular wherein R2 is nethyl. Yet another particular
group of compounds are those compounds of fornula (1) 30 wherein RL is cyan
and R2 is hydrogen or nethyl. WD 2004/046143 PCT/ EP2003/ 050837 -12 A
particul ar group of novel conmpounds are those conmpounds of fornula (1)
wherein Rl w9 268l4dskyl ani nocar bonyl or Cl4al kyl oxycaP@HER20039508#0t her
particul ar group of novel conpounds are those conmpounds of fornula (1)
wherein R is C 1.4al kyl am nocarbonyl or Cl4al kyl oxycarbonyl and R2 is
hydrogen or nethyl. Another particular group of novel conpounds are those
conpounds of formula (1) 10 wherein R, is nmethyl oxycarbonyl,
met hyl am nocar bonyl , et hyl oxycarbonyl or ethylam nocarbonyl, and R2 is
hydrogen or nethyl Another particular group of novel conpounds are those
conpounds of formula (1) wherein 2 is C2-6al kyl. 15 Another particul ar
group of novel conpounds are those conpounds of forrmula (1), wherein when
R, is cyan then R2 is different from hydrogen ﬁr Hg&ﬂ%l“ et anot her
particul ar gﬁéﬁ?f‘”@‘f%&ﬂﬁ?ﬁﬁhﬁ’@%@?ﬂﬁ%@”&%ﬁ’ﬂbﬂ [o it a (1) 20 wherein
R2 i s hydr ogisfekylaginogarhopyl or Gaalkylomeabinyly 0 gr oup on the phenyl ring is in the
ortho or neta position vis-i -vis the nitrogen atomin the fused pyridine
moi ety. ASsufnotisl articplap grounef nqve) eprengendssarehase qompoyeds ebfamwlafls of fornula (1) as
a salt wher eivireinRj & Cs.alkylamigocaibénglot €lalkylgyrarbnyfahd Reivlydegeabe, famar at e,
chl onacet at emetiygt hanesul fonate, 25 oxal ate, acetate and citrate. An
i nteresting subgroup of the conpounds of forrmula (1) are those conpounds of
formula (1) Bt Hagibulid Boup R Sovel @bmpolid £d thosedoppsutd¥laf Badula@) of the fol |l owi ng
EﬁSt ri ﬁt :jﬂnswhe?ﬁtﬂl ﬁs%ﬁ%ycﬂb&ﬁ,ﬂetb?ﬁmﬁocm@ﬂ%ﬁﬂy%xﬂ%n&ﬁgl arl whgr ein nis 1;

i s hydrog ﬁxgﬁ -ﬁ@g@@g yl , hydroxycar bonyl
aalkyloxycarggﬁy , a?n’aﬁ?%oc r on@%@ﬂ hydr oxy- met hani m dam dyl, nono- or
di (C1- Oal kyl t hani m_dam t 2. i reogen, (.l oal kyl,
C2.roa|kenyl%%?%g?mgﬁgﬁfﬂ§?&%§a@%%?@%ﬁ%&F;?ﬁggﬁFfﬁOQ%E 5 with substituent
sel ect ed kroﬁ? zé otip’consi sting of cyan, NR4.R4b, pyrrolidinyl,

pi peri di nyl , Cl4al kyl ) - pi pel azi ol

4- nyl , rph . aryl,
Anoth(er particular groap of novel compom%s are those oe)mpouncg%f formula%l),
wherein when R, is cyano then R is different from hydrogen or methyl.

Yet another particular group of compounds are those compounds of formula ()
20  wherein R; is hydrogen or C;alkyl, and the nitro group on the phenyl ring is in the
ortho or meta position vis-a-vis the nitrogen atom in the fused pyridine moiety.

A suitable group of compounds are those compounds of formula (I) as a salt, wherein
the salt is selected from trifluoroacetate, fumarate, chloroacetate, methanesulfonate,
25 oxalate, acetate and citrate.

An interesting subgroup of the compounds of formula (T) are those compounds of
formula (I) or subgroups thereof wherein any combination of the following restrictions
applies

30 * nis 1 or2, more in particular whereinn is 1;

» R, is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl,
Ci4alkyloxycarbonyl, arylaminocarbonyl, N-hydroxy-methanimidamidyl,
mono- or di(Calkyl)methanimidamidyl, Het, or Hety;

» Ry is hydrogen, C;.i0alkyl, C;.10alkenyl, Cs.scycloalkyl or Cy.joalkyl substituted

35 with substituent selected from the group consisting of cyano, NR4sR,
pyrrolidinyl, piperidinyl, 4-(Cy4alkyl)-piperazinyl, morpholinyl, aryl,
imidazolyl, pyridyl, hydroxycarbonyl, N(R4,Ray)carbonyl, C;salkyloxycarbonyl
or 4-(Cy_salkyl)-piperazin-1-ylcarbonyl;



i m dazolyl, pyridyl, hydroxycarbonyl, N(R4, R4b)caibonyl, Cl4al kyl oxycarbonyl
or 4-(Cl- 4a|ky|) pi per azi n- I-ylcarbenyl WO 2004/ 046143 PCTI EP20031050837
-13 R3is nitro, cyan, am no, halo, hydroxy, C'al kyl oxy, hydroxycarbonyl,
am nocar bonyl , am not hi ocar bonyl, Cl4al kyl oxycar bonyl, C"al kyl carbonyl ,
nono- or di(C1-4aIkyl)nethaninidanidyl, N- hydr oxy- nethan|n1dan1ﬁ§% or Het,
5 R4, is CLWRRRYMS43IRob is G .4al kyl or Cldal kyl subtGEERY Y phol i nyl ;
aryl is phenyl optionally substituted with one or nore substituents each

i ndividually selected fromthe group consisting of Cl.4al kyl, Crdal koxy,
cyan, nitro; 10 Hetr is a 5-nenbered ring system wherein one, two, three
or four ring nenbers are heteroatons each individually and i ndependently
selected fromthe group consisting of nitrogen, oxygen and sul fur, and
wherein the remaining ring nenbers are carbon atons; and, where possible,
any nitrogen ring nenber nay optioﬁally be substltuted mnth Cl1"al kyl ; any
ring carbon atgomma each 15 indivjdu |nd ndently, optlonally be
substituted w th™ éﬁﬁé? 1£§ %%72%“#? %’q’conS|st|ng of

Giral kyl, Cs-tcyc@mEeebel a‘H‘&?‘H?“’i‘E‘S’Pé(hSH ‘t%]r onykyanoCrr al kyl ,

nmono- or di(Ci4ammwrPHWFH@&ﬂM@@GmmGWNWHN@ﬂhﬁ&ﬂk&ﬁ?ﬂ#ﬁﬁbb24aIkenYI

| soxazol yl, aryl Hegydroxycarbonyl, dral kyl oxycarbonyl, oxo, thio; and
wherein the fonegqiisg.disgxazolyl may 20 optionally be substituted with

Cl- 4al kyl ; thqh“§cﬁyﬁﬂgy§#mgxggmhgﬁn oiyich conbinations of the above
mentioned restr,ic ¥ ﬁ‘ fsu‘)s%&eél %Ql%re%megg&cpn of 25 nis 1 or 2,
el

nore in artlcula ano, am no, hal o,
hydroxy,pCIraIkyI 3ﬁ5%§3?8§9%%?58%?Pmmﬂﬁﬁwﬁgfgwﬁéﬁﬁymy&W?ﬁoth|ocarbonyl
G 4al kyl oxycar bo{1% G 4al kyl carbonyl, nono- or
di (C . 4al Rl ) met HishisgiSaeembergd ring Nsmubmamw Heeien fqupmie memberset | . 30 or the
conbi nati on of  [Reheterodtonsbreant) dndivideajip and indépeddently seterterfocmr theggnopb,  hydr oxycat bonyl |
Ct r al kyl oxycar boryisisting lofditbogén) Oy gt Bsasptur, addwiistelh Bxiémimihdmgnni dam dyl ,
members are carbon atoms; and, where possible, any nitrogen ring member may
optionally be substituted with C,alkyl; any ring carbon atom may, each
15 individually and independently, optionally be substituted with a substituent
selected from the group consisting of C4alkyl, Cs-;cycloalkyl, halo, cyano,
trifluoromethyl, cyanoCi4alkyl, mono- or di(C;4alkyl)amino, mono- or
di(C,4alkyl)aminoC; salkenyl, isoxazolyl, aryl, hydroxycarbonyl,
Ci4alkyloxycarbonyl, oxo, thio; and wherein the foregoing isoxazolyl may
20 optionally be substituted with C;4alkyl;
*  Het, is pyridyl.

Examples of such combinations of the above mentioned restrictions are for instance
the combination of
25 = nis 1 or2, more in particular wherein n is 1; and
= Rj is nitro, cyano, amino, halo, hydroxy, C;4alkyloxy, hydroxycarbonyl,
aminocarbonyl, aminothiocarbonyl, C; salkyloxycarbonyl, C;alkylcarbonyl,
mono- or di(C;.4alkyl)methanimidamidyl, N-hydroxy-methanimidamidyl or
Het,.
30 orthe combination of
= R, is hydrogen, cyano, halo, aminocarbonyl, ydroxycarbonyl,
Ci4alkyloxycarbonyl, arylaminocarbonyl, N-hydroxy-methanimidamidyl,
mono- or di(Csalkylymethanimidamidyl, Het; or Hety; and
= aryl is phenyl optionally substituted with one or more substituents each
35 individually selected from the group consisting of C.¢alkyl, Ci4alkoxy, cyano,
nitro; and
* Het, is a 5S-membered ring system wherein one, two, three or four ring members
are heteroatoms each individually and independently selected from the group



mono- or di (G 4alkyl)mnim mdyl, Heti or Nets; and aryl is phenyl
optionally substituted with one or nore substituents each 35 individually
selected fromthe group consisting of G 4al kyl, G aalkoxy, cyan, nitro; and
Het, is a 5-nenbered dug system wherein one, two, three or four ring nenbers
are heteroatons each individually and independently sele ﬁd Fos rg the group
WO 200410461W9 2P@PHGH 003/ 050837 - 14 consisting of ni FF@E 0 8 Vgen and

sul fur, and wherein the remaining ring mnenbers are carbon atons; and, where
possi bl e, any nitrogen ring nenber may optionally be substitut ed vvith

Cr4al kyl ; any ring carbon atom may, each individually and independently,
optionally be substituted with a substituent 5 selected fromthe group

consi sting of Cr4alkyl, C3.7cycloal kyl, halo, cyan, trifluoronethyl,

cyanoG 4al kyl, nmono- or di (C'al kyl)gm no, mono- or

di (G 4al |l ryl)am noCzaal kenyl, i soxazol yI aryI hydr oxycar bonyl ,

Ci 4al kyl oxycar bon th| X n g i soxazolyl may
optionally be suB"éf@%&%"%ﬁn’fﬁg@r T“i%)“(} o Wheéf h% L"%em?% idyl; or the
conbi nation of  ROMYEES argebog glams: e*aa?sw Fa“y(‘;'fmf;eé‘é'f’ "%(123 7cycl oal kyl or
Ci . i oal kyl substPnhmaﬂldbesvhsﬁfﬁ%%ﬂ@!‘ﬂeﬁqr“%éffb@ta@e}ﬂw t he group consisting
of cyan, NR4R4b, indipiuailyénd dhdepyddentlp ioptionalip hesubstitdted Gihpglisithent pi per azi nyl ,

mor phol i nyd ,  ar ykelectddfrdnd theokaoh kopbisting)df ICi ki1, Cslasycloatioyly sy byemoy |

N( R4aR6) car bO Nyl gifd M?ﬁ&ﬁ,%}ﬂ ord‘i(@ alkyl)ammo, mono- or

4-(Cldal kyl)-pi p X@Q 2. o maalkyl; and Rob is
aal kyl or a u e i nation o

is hydrogen, Cl-r ba y &"Z o cyc a?koﬁm&%r - 10al kyl

substituted wit ﬂpug‘l?ﬂ%‘feistﬂ?ﬁ'@?f?d“g@ d’“ romthe group COI’ISI sting of cyano,
NR4aR46, lhyrr of Heteipwridylpi peri di nyl, 4- (Cl-4ai kyl)-pl perazinyl, norpholinyl,
aryl, i m daezcbechmbimtiencfly| , hydr oxycar bonyl, N(R4aR4b)carbonyl,
Ci aal kyl oxycar BoRyis hydfgende(dalikd A Koylkenyl it pycleatiiylor Cr.palkgbsntipgungd | and 25 aryl is
phenyl optional | wigssibsttabrt bblebrel ftdnd the g coRlistiiddf Gyaid/ RRLRS, UENt S each
individual ly sel galgflnd bRMdkes-&, AR)-HRRshyildoBoii, &4, sal kyl, G . al koxy,
cyan, ni Eg o imidazolyl, pyridyl, hydroxycarbonyl, N(R4.R4)carbonyl, C;4alkyloxycarbonyl
or 4-(C4alkyl)-piperazin-1-ylcarbonyl; and
® Ry, is Cr4alkyl; and
» Ry is Ci4alkyl or C;4alkyl substituted morpholinyl;
or the combination of
20 = R, is hydrogen, C,.10alkyl, Cs.ipalkenyl, C3.7eycloalkyl or Cijoalkyl substituted
with substituent selected from the group consisting of cyano, NRy;R4;,
pyrrolidinyl, piperidinyl, 4-(C,4alkyl)-piperazinyl, morpholinyl, aryl,
imidazolyl, pyridyl, hydroxycarbonyl, N(R4sRsp)carbonyl, C;4alkyloxycarbonyl
or 4-(C,4alkyl)-piperazin-1-ylcarbonyl; and
25 * aryl is phenyl optionally substituted with one or more substituents each
individually selected from the group consisting of C;.salkyl, Ci4alkoxy, cyano,
nitro;
or the combination of
»  R; is hydrogen, Ci.i0alkyl, Cz joalkenyl, Cs5cycloalkyl or C)palkyl substituted
30 with substituent selected from the group consisting of cyano, NR4Ryy,
pyrrolidinyl, piperidinyl, 4-(C;4alkyl)-piperazinyl, morpholinyl, aryl,
imidazolyl, pyridyl, hydroxycarbonyl, N(R4.Rs)carbonyl, C,salkyloxycarbonyl
or 4-(C,4alkyl)-piperazin-1-ylcarbonyl; and
* aryl is phenyl optionally substituted with one or more substituents each
35 individually selected from the group consisting of C;.¢alkyl, Ci4alkoxy, cyano,
nitro; and
» Ry, is Cy4alkyl; and
* Ry is C14alkyl or Cyalkyl substituted morpholinyl;



or the conmbination of R2 is hydrogen, C _ioal kyl, C2-ioal kenyl, C3

7cycl oal kyl or Cr _roOal kyl substituted 30 with substituent selected fromthe
group consi sting of cyan, NR4aR4b, pyrrolidinyl, piperidinyl,

4- (G 4al kyl ) - pi perazi uyl, norpholinyl, aryl, imdazolyl, pyridyl,

hydr oxycar bonyl , N( R4, R46) car bonyl , Craal kyI oxycar bonyl

4- (Cr4al kyl ) -\WPpws/essi4a- 1-yl carbonyl ; and aryl is phenyTCTé'}":}’tz?OB’ﬂﬁ’F317
substituted with one or nore substituents each 35 individually selected from
the group consisting of G .4alkyl, G.4alkoxy, cyan, nitro; and Rda is
Cldal kyl; and Rob is Crdal kyl or G 4allryl substituted norpholinyl; WO
2004/ 046143 PCT/ EP2003/ 050837 -15 or the conbination of R3 is nitro, cyan,
am no, hal o, hydroxy, Cl4al kyl oxy, hydroxycarbonyl, am nocarbonyl,

am not hi ocar bonyl , G aal kyl oxycarbonyl, G, alkylcarbonyl, nono- or

di (Ct aal kyl ) met bani m dam dyl, N-hydroxy-nethani m damdyl or 5 Hetl; and
Hetl is a 5-me&11b d rlr}g systemvx/nereln one, two, three or four ring
menbers are °F|e?°é’ DHBAE each i ndi v dual | and [ ndgagbon ently selected from

the group consi e o spanpy; g, heley bydsexy, d wherein the
remai ning ring MWB@MDY&W@E?%WY@@WOXWHYW&W%@%1 bl e, any nitrogen

ring nmenber nay kibnoptdi@halkymehenimiciyddyl, Vihydckywmethimingidadrddykorl ; any ring carbon
atom nmay, each imgjasd dually and i ndependently, optionally be substituted

with a substltue%t,mgglﬁ%ash gmm&r&y&ocméarm%ﬂﬁbﬂ Oal kyl,
Gl hal v o i@ i é%%@?ﬁ g%?% FZanZBPﬁi Paryl
Sy et ’ o

hydr oxycar bonyl , wherein the
f or egoi ng i soxazd® W" %ﬁﬁ*Vmssg’l?b’é‘H‘ng‘PWEﬁ'al kyl; or the
conbi nati df of rppmogallzbewbszmteﬁmthsc iflkyh ey ripE bRt st n is 1; and R is
hydrogen, cyano, iisidgallyand indypeadettyngphionaltyybe substijuted mislomspbstitufi®
Ci . aal kyl oxycar baetytted frouh Yhe gichp tonsting 6f i LalkyINCnyyiloalkyy, hate icfwaig)i M dam dyl, nono-
or di (C aal kyl ) MRS dinbhyd 3Pan6kY; Lalkyt Béno- & Hi(didan@ddnonEri S hydr ogen,
Cl.ioal kyl, t%bhwh@Mhlepﬁﬁ]oMHWI substituted
15 C4alkyloxycarbonyl, oxo, thio; and wherein the foregoing isoxazolyl may
optionally be substituted with C,_salkyl;
or the combination of
= nis 1 or 2, more in particular wherein n is 1; and
» R, is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl,
20 - Ci4alkyloxycarbonyl, arylaminocarbonyl, N-hydroxy-methanimidamidyl,
mono- or di(C, 4alkyl)methanimidamidyl, Het, or Het;; and
s Ryis hydrogen, Cl-ma.llcyl, Cz.ma]kenyl, Csscycloalkyl or Cl.malkyl substitnted
with substituent selected from the group consisting of cyano, NR4;Ra,
pyrrolidinyl, piperidinyl, 4-(C, salkyl)-piperazinyl, morpholinyl, aryl,
25 imidazolyl, pyridyl, hydroxycarbonyl, N(RssRs)carbonyl, C,.4alkyloxycarbonyl
or 4-(C 4alkyl)-piperazin-1-ylcarbonyl; and
= Ry is nitro, cyano, amino, halo, hydroxy, C, 4alkyloxy, hydroxycarbonyl,
aminocarbonyl, aminothiocarbonyl, C;4alkyloxycarbonyl, C;.4alkylcarbonyl,
mono- or di(C4alkyl)methanimidamidyl, N-hydroxy-methanimidamidyl or
30 Het;.

In one embodiment, R, is hydrogen, cyano, halo, aminocarbonyl,
N-hydroxy-methanimidamidyl, Het,; in particular, R, is hydrogen, cyano, bromo,
tetrazolyl or oxadiazolyl optionally substituted with a substituent selected from the

35  group consisting of C)4alkyl, C,.¢alkenyl, C;scycloalkyl, hydroxy, C;4alkoxy, amino,
cyano, trifluoromethyl, hydroxyC; 4alkyl, cyanoC,.4alkyl, mono- or di(C,4alkyl)amino,
aminoC; 4alkyl, mono- or di(C;alkyl)aminoCy4alkyl, arylC;4alkyl, aminoC;.¢alkenyl,
mono- or di(C) salkyl)aminoC, galkenyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,



W th substituent selected fromthe group consisting of cyan, NRKRa,
pyrrolidinyl, piperidinyl, 4-(d 4al kyl)-piperazinyl, norpholinyl, aryl, 25

i m dazol yl, pyridyl, hydnxycarbnyl, N( RaaRae) car bonyl, C 4al kyl oxycar bonyl

or 4-(Cl-4al kyl)-piperazin-1-ylcarbonyl; and R3 is nitro, cyan, am no,

hal o, hydroxy, C -aal kyl oxy, hydroxycar bonyl am nocar bonyl ,

am not hi ocar beaye4oEi4daVW oxycar bonyl , G aal kyI car bony| PCT/REEHE0508}7

di (d 4al kyl ) net hani m dam dyl, N hydroxy met hani m dam dyI or 30 Hetl. In one
enbodi ment, Rl is hydrogen, cyano, hal o, am nocarbonyl,

N- hydr oxy- met bani m dam dyl, Hetl; in particular, Rl is hydrogen, cyan,

bronmo, tetrazolyl or oxadiazolyl optionally substituted wth a substituent
selected fromthe 35 group consisting of Cl-4alkyl, C2.balknyl,

C3- 7cycl oal kyl , hydroxy, Cl Aal koxy, am no, cyan, trifluoromnet hyI

hydr oxyCd aal kyl , cyanoCMWial kyl , mond® or di (d4al kyl)am no, am noCMal kyl ,
nono- or di (C14al kyl ) am noC14aI kyl, atyl Cl4sl kyl , am noCasal kenyl, nono- or
di ((CLaal kyl ) ARSI Foarsbgiisoil Peoin, el REBI A gL, oxazol yi

t hi azol yl, WetRet, ol bidsy@bay-Pangabadd (@8 ailkyloxys@bonyli mpao-or y| |, i soxazol yl,

i sot hi azol y| , di{@ysaligliaininbcarbonyh € salkyidasbbnyl, bivj thidi azol yl , triazolyl, tetrazolyl,
aryl, hydroxycarbonyl, am nocarbonyl, Cl4al kyl oxycarbonyl, nono- or

di (d 4al kyb) astitsdizeamioadly hre thést deadpbuyliseofi fobnmuny(IT), wheeein R; & hilroand B, iSui t abl e conpounds
are those cong@ugeyab, hhle) aisboarbényl, N-hydrsy-SletBantridabofly)Hdt . tMoa,nd Rl is hydrogen,

cyan, hal o, amtagfgg &em&gmp(;uga“fm |“;ig:rg§ﬁ;,giﬁ tl. Mre suitable
conpounds are atﬁg, 5E nds o orrm hel n Is nitro, R2is

Cl 4al kyl and | S l%ntn Xé%b%romo : ort eﬁu{‘g r oxadi azol yl
optionally sUBY ﬁ‘}/be"tf“ Wsél ap 6‘8‘?&“?@?“@8 bom the group

consi sti ng‘°ofQMLIG‘?W“‘E@YW@B’WK@H%WY’@&%9@%H‘F1Wm°‘hhﬁldroxy, Cl nal koxy,
am no, cyan, hydifyCuskkyliayemaQilalkyl, mpupr ondi(CisalkyBhriipd, amigaCarstiglimenoky| , nono- or
di (C - al kyl ) @&t saliat)animC Akl ayllC, 42y amind), catkedyCdml &ty | ) am noCi . 4al kyl ,
arylC34al kyl , m@mamﬁadzz&aﬁyﬁ,ﬁnmgnm@&,m@u Qﬁg‘ﬂﬁldﬁ%@@ndnocz4ax kenyl,
furanyl, thl qayahmlypyssm,xl.mmﬂzsai &&a&a | Mmool RaBRO! Y1 . | SOxazol yl
I sot hi azol tg%lorlﬁ ¥1 :.-J:bon% a&gl%x g%yon lﬁorn{)% z Ol yI 15
tetrazol yI a [ OX 3 m %'l‘l Kyl oxycar bonyl, nono-
or di(C34al | 8‘?‘%’8’3& 14 ‘ifﬁ?f’%f’ &Bonnyl oxo thio. In another
enbodi nent 1oal cycl oal kyl ,
wher ei n sai dﬁé ?’6‘%’3‘%“9 %@’glﬁg‘{i%{‘] '?hya subs%ll t uent
sel ected fronvhesn sid gy "B‘fd"E aﬂl@m“m&elm‘bﬁmbyrrol i di nyl,
pi peri di ny®, W%@nﬂ@ﬂ@mof cyano, NR«R«» pyrrohdmyL piperidinyl, 4-(Calkyl)-

piperazinyl, morpholinyl, aryl, imidazolyl, pyridyl, hydroxycarbonyl,

NR4R4p)carbonyl, Ci4alkyloxycarbonyl, 4-(C alkyl)-piperazin-1-ylcarbonyl; in

particular Rz is hydrogen, C;.¢alkyl, C;salkenyl, cyclopropyl, cyclopentyl, wherein said

C.salkyl may be optionally substituted with a substituent selected from the group

25  consisting of cyano, di(C;alkyl)amino, pyrrolidinyl, piperidinyl, 4-(methyl)-
piperazinyl, morpholinyl, phenyl, imidazolyl, pyridyl, hydroxycarbonyl,
N(R4sR gp)carbonyl, C,4alkyloxycarbonyl, 4-(methyl)-piperazin-1-ylcarbonyl.

Suitable compounds are those compounds of formula (II) wherein R; is nitro and R, is
30 cyano and R; is C1.jealkyl, C;.iealkenyl, C;scycloalkyl, wherein said C,.jpalkyl may be
optionally substituted with a substituent selected from the group consisting of cyano,
NR4sRop, pyrrolidinyl, piperidinyl, 4-(Cy4alkyl)-piperazinyl, morpholinyl, aryl,
imidazolyl, pyridyl, hydroxycarbonyl, N(R4,Rap)carbonyl, C,alkyloxycarbonyl,

4-(C,4alkyl)-piperazin-1-ylcarbonyl.
35

In another embodiment, R3 is nitro, cyano, halo, C4alkyloxy, hydroxycarbonyl,
aminocarbonyl, mono- or di(C4alkyl)methanimidamidyl, N~hydroxy-
methanimidamidyl or Hety; more in particular, R; is nitro, cyano, halo, C;4alkyloxy,
hydroxycarbonyl, aminocarbonyl, mono- or di(C;4alkyl)methanimidamidyl,



pi perazinyl, norpholinyl, aryl, imdazolyl, pyridyl, hydroxycarbonyl,

N( R4, R4b) car bonyl , G 4al kyl oxycar bonyl, 4-(G 4al kyl) - pi penzi n-1 -yl carbonyl ;
in particular R2 is hydrogen, Cl4al kyl, C34al kenyl, cycl opropyl,
cyclopentyl, wherein said Cl4alkyl nay be optionally substituted with a
substituent selected fromthe group 25 consisting of cyano,

di (Cl4al ky1) aworzeos/ogpps3r ol i d nyl, pi peridinyl, 4-(nethyl }’CT/E?ZBQ?("&%WnyI

nor phol i nyl, phenyl, imdazolyl, pyridyl, hydroxycar bonyl ,

N( R4, R4b) car bonyl , Cl4al k3loxycar bonyl, 4-(methyl)-pi per azi n- 1-yl car bonyL
Sui t abl e conpounds are those conpounds of formula (I1) wherein R3 is nitro
and RL is 30 cyan and R2 is C 1-ioal kyl, C2-1oal kenyl, C3.7cycl oal kyl,
wherein said Cl_|loal kyl nay be optionally substituted with a substituent
sel ected fromthe group consisti ng of cyan, NR4, R4b, pyrrolidinyl,

pi peridinyl, 4-(Cl4al kyl)-pi perazi nyA7 rmrphol [ nyI aryl, im dazol yl,
pyridyl, hydroxycar bonyl N( R4, R*) car bon Cl4al kyI oxycar bonyl ,

4- (C1- 4al ky! )N-prdmay-methanimidamidyl xpdinzolyl, teny, tizzolyh foroyl isP8R nent | R3 is nitro,
cyano, hal o, @m?&lewybmyoxaﬂm@ybﬁmmwﬁnanYhmmb’thcthl nmono- or

di (Cl4al kyl ) nabskitad witkchasibistityeint selbdted frokin € grouproersiséng ofG1cdkyl, dyl or Het1l; nore in
particul ar, @Mﬁiq;@dmmya{}mﬂatlgamﬂmﬂ& kﬁﬁﬁd}tﬁﬁuoronh}hgll; oxycar bonyl ,

am nocar bo yI a]kg ghé, ;ng%u éﬂ 04/ 046143
PCTI EP2003/ 05 ro c}i% 3 Y, ljo_gxadl azolyl, tbhienyl,

°KL
t hi azol yl, I'soxa en a oxadi azol yI t hi enyl
t hi azol yl , ‘;‘g’vh’ﬁﬁky aélfﬂ’ ﬂ‘ bh a subst i t uent
sel ect ed fron'fne%ly fsevae 1Yéb‘ﬁ'§'iﬂ@lyl L@%ﬂ:@ adm@;é Wagplleny
C3- 7cyol oal kyﬂemmarm%ydro’mﬂmwmqumk@mhymmbmm nﬁqner@m*ret hyI , 5
hydr oxyd 4ial kéi(C;satkylaminodarbadyk ¢ salkylearbonyl, 0xo, tthio} a6l wiateloyhy aftheno, ami noC 4al kyl ,
mono- or di (Qo&gﬂﬁgmhanﬂ;m@@pﬁﬂlywhmMrmmwiyl isiato@C24al kenyl , nono- or

di (C1. aalkyl)@m&a%auﬁg i ohyl ankl BHafoYhoietidrhdyQptkohatty X 82 Ol yl,

| bi azolyl, iy ﬁ% §1?y>i_tazol vl sot hi azol yl, pyrazoly oxadi azol yl,

t hi adi azol yl, tr| azo ?1 razol yI aryl, hydroxycar bonyI am nocar bonyl ,
8122: Ey: g)él)réggémq%?eyw%m nﬁém(%rewmaoun (ergec'l : v} ocat boga?le ol ng furanyl,

t hi enyly pyr r’g anophalo, ¢ r‘ﬁ)‘f"i“’( %“S‘??DYE dﬁ?&’fl °“°' °§oxagol yIg y

i sot hi azol yl , 4iGyelylsefppninidamidyl, Atwdrgry mefhprimigamidybor fieti. Mote wftablez ol yI i et i es

may opti onal I gompdyads 9xg ithosei corpgounds efiformul Dl whekein R, 55ya8o Ry Bl @kplonpounds are t hose
conpounds of d@R§ihito, Cyahg, hild)E{.alkyloxi3 hydréxy@ibadyl) amifiddarbidyl] Bonodrt r 0, cyano, hal o,
G 4al kyl oxy, &YlaR)Heataaikidyl, MHyReF R MiHami dYD BdiaRlyl, thienyl,
thiazolyl, furanyl, isoxazolyl wherein each of said oxadiazolyl, thienyl, thiazolyl,
furanyl, isoxazolyl may be substituted with a substituent selected from the group
consisting of Cy4alkyl, Csalkenyl, C3scycloalkyl, hydroxy, Ci4alkoxy, amino, cyano,
triftuoromethyl, hydroxyC, 4alkyl, cyanoC;4alkyl, mono- or di(C;.salkyl)amino,
25 aminoCHa]kyl, mono- or di(CHalkyl)aminoCHalkyl, arlel.4alkyl, aminoCMalkenyl,
mono- or di(C) alkyl)aminoC; salkenyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, aryl, hydroxycarbonyl, aminocarbonyl, C;4alkyloxycarbonyl, mono- or
di(C,4alkyl)aminocarbonyl, C;4alkylcarbonyl, oxo, thio; and wherein any of the
30 foregoing furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and triazolyl moieties may optionally
be substituted with C;.salkyl.

Another embodiment concerns compounds of formula (T) wherein

35 nisl,
R, is cyano, halo or oxadiazolyl optionally substituted with a substituent selected from
the group consisting of C,4alkyl, C,¢alkenyl, Cycycloalkyl, hydroxy, C; 4alkoxy,
amino, cyano, trifluoromethyl, hydroxyCi4alkyl, cyanoC4alkyl, mono- or



di (g 4al kyl ) met hani m dam dyl, N hydroxy-mnmet bani m dam dyl or Hetl. More

sui tabl e conpounds are those conpounds of formula (H wherein Rl is cyano,
R2 is C 1l4alkyl and R3 is nitro, cyan, halo, G 4al kyl oxy, hydroxycarbonyl,
am nocar bonyl, nmono- or 20 di (G 4al kyl ) net bani m dam dyl ,

N- hydr oxy- met bani m dam dyl, oxadi azolyl, thienyl, thiazolyl, faranyl,

i soxazol yl| wheoelmosash of sai d oxadi azol yl, tbienyl, tPHEERPO050837F it ny|

i soxazol yl may be substituted with a substituent selected fromthe group
consi sting of Cl.4al kyl, C24al kenyl, C3-7cycl oal kyl, hydroxy, G 4al koxy,
am no, cyano, trifluoronethyl, hydroxyd 4al kyl, cyanoGC 4allryl, nono- or
di (G 4al kyl )am no, 25 am noCl4al kyl, nono- or di (Cl4al kyl )am nod 4al kyl ,
arylCldal kyl, am noC24al kenyl, nono- or di (G 4al kyl)am noC24al kenYl,
finanyl, thienyl, pyrrolyl, oxazol yI t hiazolyl, imdazolyl, isoxazolyl,

I sot hi azol yl, pyrazol yl, oxad| azol yt1¥ t hi adi azol yl, triazol yI tetrazolyl,
aryl, hydroxycarbonyl, am nocarbonyl, Cl4al kyl oxycar bonyl nono- or

di (Or 4al ky! ) ZHErakdpmEe pminoGrealisl werocer AlfoyayDaniseGi«alky o~ and wherein any of
the 30 f or egoityliQ)dliyl, amipdCe satkinyh mgro; orpy@mdmmn@xe&wyﬁlmﬂhi azol yl,

i m dazol yl , itsiewBgyadolyl, pxazotys, eHidaslyl, Zmldydolyl, doxamin)isythiazolpl pyakizelzlp| y1 , t hi adi azol yl
and tri azol Y| oxBizE1] +85iB8, mlqumﬂmp@dﬁmﬁwnplwcm&ﬁ G 4a| kyl . Anot her
embodi ment 5 CORCAL RSy nm % flC, f M%,ﬁbt, 1, ﬁﬁcﬁé&mﬁ%x@ is 1, R is

cyano, halo Ofio ox&a etael%(gn e ORL tlon gﬂ ubsti t uent

sel ected from the grou COnSI ]“i}g nyl ,

C3- 7cycl oal ky‘F“d*”ﬁp'HfSW YL&E‘H‘&MX ly'a??‘f‘df%dyl oLy d| ¥r omet hyl |

hydr oxyd 4al kejtietiesaay apiicpaliy /ity CLlyl\D 2004/ 046143 PCT/ EP2003/ 050837

-18 di (G, 4s|1kzyﬂ91ai$whh)',drom¢mem&al kyl, nono- or di(Cl4al kyl)am nod 4al kyl ,
aryl Cl4al IloylRaiﬂﬁom%aéphﬁﬂwsubsﬂmemwim@rpmﬁﬁn(/l@ynéliiﬁnkmebnOCZ* al kenyl ,

furnryl, thigdpbbolinyPyyriaf) cyduo, 446 AABMpiperadiddi-pz 0l yl , i m dazol yl, isoxazolyl,
i sot hi azol yl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,

aryl, hydr Oxmm&%bodﬁi&tmmmds&f&%ﬂl@i%&'ﬁ%@h@ﬁﬂw nono- or
di ( ClAal kyl ) fyPQ&XJolyl fidtRazol fﬁ&ln[} nd wherein any of
l,.az

the fore n r I m dazol yl
i soxazol 3Iq ?sm# q%]l‘zil?dlﬁza L(émxd? tF%folidloxa azo ¢¥'de %gazol yI and tri aélol yl
moi eti es may BiPE %VI'? %”d’B’s‘P‘? ‘h\Rns‘tbe‘“ET&ﬂ?" EP® O - gal kyl ,
hydr ogen, C2.®hsistingpfC CH&HWMQSG#@‘%P#W““@& hlﬁ’FWFlﬁ'ﬁ?’Wcﬂﬂ@l gmjnos ypst i t ut ed with
pi peridi nyl, qyoostifivordinetiyl, hydsfxiRS b pyanoGuplkyhwodnp-rop §i(CpikyDaiyo, cyan,
4-(d . aal kyn-qﬁi@eery,lmo}(@tor ACoakdRmBAG iy BAC, HltflabesClskagmpounds of
formula (l2b Wask6-Lik B(d1ke@GndrSnot 1451 furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,

imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,

tetrazolyl, aryl, hydroxycarbonyl, aminocarbonyl, Cy4alkyloxycarbonyl, mono- or

di(C,4alkyl)aminocarbonyl, C,alkylcarbonyl, oxo, thio; and wherein any of the

foregoing furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl,

25  isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and triazolyl moieties may optionally
be substituted with C;4alkyl.

_ﬁ

Preferred compounds are
1-(4-Nitro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-blindole-3-carbonitrile;
5-Methyl-1-(4-nitro-phenyl)-2-oxo0-2,5-dilydro-1H-pyrido[3,2-blindole-3-carbonitrile;
5-Isobutyl-1-(4-pitro-phenyl)-2-o0xo-2,5-dihydro-1H-pyrido[ 3,2-blindole-3-carbonitrile;
5-Ally}-1-(4-nitro-phenyl)-2-o0x0-2,5-dihydro-1H-pyrido[3,2-blindole-3-carbonitrile;
5-Butyl-1-(4-nitro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-blindole-3-carbonitrile;
5-Ethyl-1-(4-nitro-phenyl)-2-ox0-2,5-dihydro- 1H-pyrido[3,2-b}indole-3-carbonitrile;
5-(2-Morpholin-4-yl-ethyl)-1-(4-nitro-phenyl)-2-oxo0-2,5-dihydro- 1 H-pyrido[3,2-b]-
indole-3-carbonitrile;
5-Methyl-1-(4-nitro-phenyl)-1,5-dihydro-pyrido[3,2-blindol-2-one;

5-But-3-enyl- 1-(4-nitro-phenyl)-2-0xo-2,5-dihydro-1H-pyrido[3,2-blindole-3-



thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl, isoxazolyl,

i sot bi azolyl, pyrazolyl, 15 oxadi azolyl, thiadiazolyl, triazolyl,
tetrazolyl, each of which individually and i ndependently may be optionally
substituted with a substituent selected fromthe group consisting of
Cl. 4al kyl , G sal kenyl, Csacycl oal kyl, hydroxy, Cl-4al koxy, hal o, am no,
cyan, trifluovonmibwgis3 hydroxyCl, | al kyl, cyanoClAal kyl ,PGFEP3003/870837

di (G . aal kyl )anmp, am noC, 4al kyl, nono- or di ({ 4al kyl ) am noC 4al kyl ,
aryl G aal kyl, am noCzsa-cenyl, 20 nono- or di (Cl-aal kynam nor zi al kenyl
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl, isoxazolyl,

i sot hiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
aryl, hydroxycarbonyl, am nocarbonyl, Cl4al kyl oxycarbonyl, nono- or

di (G 4allryl)am nocai bonyl, G ralkylcarbonyl oxo, thio; and wherein any of
the foregoing furanyl, thienyl, pytfolyl, oxazonI, t hi azol yl, i m dazolyl,
i soxazol yl, 25 isothiazolyl, pyrazolyl oxadiazolyl, t hi adi azol yl and
triazolyl noicebdnide;nay optionally be substituted with Cldal kyl . Preferred
conpounds ar @-(4-Nitro-phenyl)-2-oxo-5-(2-pyrrolidin-1-yl-ethyl)-2,5-dihydro-1H-pyrido[3,2-b]-

1- (4- Ni tr o- phpy-Bratniti- 2, 5- dhydro-| H pyri dy[ 3, 2-b] i ndol e-3-carbonitrile;
5- Met hyl -1 -( 4-@1«%&&}1%&0)5@@9%3 syRalyDYsingard-Th-PyHab @8R, 2- b] i ndol e- 3- car bo

nitrile;

5- Isobutyl-llTﬁ ni 3, 2-b] i ndol e- 3-car
bonitrile; GFﬂNFRF%q&b ﬁgmg%éﬁvp?<§wg¥%&amgﬂ&gﬁéﬁﬂgé | H pyri do

[3, 2- b]|ndolém§wﬁé? %rile; _

5-Butyl -1-( 43rﬁfvm%ilp?ﬂé'h§r(4)m@ =phsag-,5-Gihyfirciyddold. 2-Hlings)2-preo[ 3, 2- b] i ndol e- 3- car bon
itrile; 5- BuyMettyl-1-@-nitiotphanylprenvy2, Sydildrot B-p@ide[3.2Hblindole-3-cdrbdnitrile;

pyri dy[ 3, 2- b]ii¢nsiado Phedyl s R640BB-bipériii@s1-yl-propyl)-2,5-dihydro-1H-pyrido[3,2-b]}-

5- (2- Mor phol i3 ¥isdidiy! ) - | - (4-ni tro-phenyl) - 2- oxo- 2, 5- di hydro-| H pyrido[ 3,

S byl -1 eﬁm&*@g‘%{*ﬂb&l CEPRBACEIRIIOUTAY - one
5- But - 3- enyl -¥ I) 2- 0X0- 2, dlhydro Iki[yrldo[S 2- b]|ndole 3
WO 2004/ 0461434' EP’Zb%JWé%B}S’P“dm' B bRt B3 fibypor Plepyrid

1- (4- Ni t r o- phesdalepypathonigiles- 5- (2- pyrrol i din-1-yl-ethyl)-2, 5-di hydro-

| H pyri do[ 3, 2-[b{4-Msthytigbeszig-1 yhiplvoyl]- 1-@initwe-phenyl)-2-oxo-2,5-dihydro-1H-

1- (4-Ni t r 0- phpmigl3p-sindona-cabduiiigi per i di n-1 -yl - et hyl ) - 2, 5- di hydr o- 1H
pyrido[ 3, 2- b]s- Cyhddfhothy®-1-R-G@d- ﬁn&gl)lzlbkﬁz 5-dihydro-1H-pyrido[3,2-b mdole-3-

5- (3-Di et hyl g &Propyy- I nitro- pbenyy - 0X0- _
di hydr o- 1H py, ar it S met hyl -
| - (4-nitro- prfg% ?hq%“'glywlg'ﬁéfﬂg}?&&g %%ﬁyﬂ‘aﬁfp - Met hyl -
| -(3-nitro-p bonitiles- 2 5- di hydr o- IFprr|d0[3 2- b]|ndole 3-carboni hil e;

1- (4—N111'o-phenyl)-2-oxo-5-(4-p1pendm-l -yl-butyl)-2,5-dihydro-1H-pyrido[ 3,2-b}-
indole-3-carbonitrile;
5-(4-Dimethylamino-butyl)-1-(4-nitro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-b]-
indole-3-carbonitrile;
1-(4-Nitro-phenyl)-2-oxo-5-pyridin-4-ylmethy}-2,5-dihydro-1H-pyrido[ 3,2-bJindole-3-
carbonitrile;

3-(5-tert-Butyl-[1,2,4]oxadiazol-3-yl)-5-methyl- 1-(4-nitro-phenyl)-1,5-dihydro-
pyrido[3,2-blindol-2-one;
5-Methyl-1-(4-nitro-phenyl)-3-(5-trifluoromethyl-[1,2,4]Joxadiazol-3-yI)-1,5-dihydro-
pyrido[3,2-blindol-2-one; and their N-oxides, salts and stereoisomers.

Most preferred compounds are

5-Methyl-1-(4-nitro-phenyl)-2-oxo0-2,5-dihydro- 1H-pyrido[3,2-b]indole-3-carbonitrile;
5-(2-Morpholin-4-yl-ethyl)-1- (4-mtro-pheny1)-2-oxo-2 5-dihydro-1H-pyrido[3,2-b]-
indole-3-carbonitrile;
1-(4-Nitro-phenyl)-2-oxo-5-(2-piperidin-1-yl-ethyl)-2,5-dihydro-1H-pyrido[3,2-b]-
indole-3-carbonitrile;



1- (4-Ni tro-phenyl)-2-0x0-5-(3-piperidin-1-yl-propyl)-2,5-di hydro-I H pyrido[3
,2-b] - indole-3-carbonitrile;

5- (4- Mor phol i n-4-yl -butyl)-1-(4-nitro-pbenyt)-2-o0xo0-2, 5-df frydro-

| H pyrido[3,2-b]- indole-3-carbonitr le; 1-(4-Nitro

phenyl ) -2-o0x0-5-(4-pyrrolidin-I-yl-butyl -2,5-dihydro-IH pyrido[3,2-Db]-

i ndol e- 3- car bumpose46E3 5-[ 3 pafRbaoSiSunidy

(4- Met hyl - pi peri zin-1-yl)-propyl]-21-(4-nitro-phenyl)-2-oxo-2,5-di hydro-1H
pyrido[ 3, 2- b] i ndol e-3-carbonitrile;

5- Cyanonet hyl - | - (4-ni tro- phenyl) - 2-o0xo0- 2, 5-di bydro- 1H pyri do[ 3, 2- b] i ndol e- 3-
carbonitrile;

5- (3- Mor phol i n-4-yl -propyl ) -1-(4-nitro-phenyl)-2-oxo-2,5-df fiydro-111-pyri do
[3,2-b]- indole-3-carbonitrile;

1- (4- Ni ho- phenyl ) - 2- oxo- 5- (4- plpeldﬁ% 1 yI butyl) 2,5-dfliydro-1H

ridof[3, 2-b i ndol e-3-carbonitrijle; t.h Ia no- but
Y Al o platiey S done si2 B i lwpwgﬁ& eyl Y
i ndol e- 3- car Egei¢-3- Pﬁl’qOElﬂﬂelaﬂ(ilbeWtO?"éesﬂH@ﬁ%ﬂW% pyrid
n-4-yl met hyl - 2, 5-di hydro- 111 pyrido[ 3, 2-b] i ndol e- 3 carbonitrile;
3-(5-tent-Buﬂ??“?m9 &{%&%ﬂ?ﬁ%ﬁ?mg byms ?mF“Tﬁ“ﬁPﬂP%ﬂphenyl)-l 5- di hyd
ro- pyrido[ 3,aRe ig}ibm-d&@tse tPangeripsases having similarity to HIV reverse transcriptase. Such
5- Met hyl - | - ( 4iniilhrdty Sayibb estphihedusifidprgraink kloeii i et jnkludidg B2.A8T.aix adi azol - 3- vyl
-1, 5- di hy d§ 0-ondeslbbditadhng the silildr %e&nm@d 1e@nﬂattlda§h5%,mnaesﬁﬂ§@$t salts and
St er eoi SOMer g, k,hogﬁér&&{ Qgﬁ [ha'reﬁb i tﬁé’immmyatthe

clk or the Compo!

-t ro-phEy L R ok

fth sehtm jon, is at
i ndol e- 3- car dyof e verhon,

t 15%s,jin t lepst 90% ersg tr, e
3 ol ey s et 3o ey 3
1- (4- Ni t r 30 pliaWat] spehs, 6ox exadplé, BNV EIV-21i n-| -yl - et hyl ) - 2, 5-di hydm | H pyri do[ 3, 2
-b]- indole-3-carbonitrile; W 2004/046143 PCT/EP2003/050837 -20
1- (4- Ni t r 0- plasompouids oktbe fHes¢rP inpeption dhvie e 5aed selegtivitds medsyredbysbedr bydr 0- 1 H-pyri do
[ 3, 2-b] - i ndGitdbadweibChind ICCl,@s deseribbd bddekeiplificdinitdamiviral adatysis and St er eoi soner s.
The conpoundsxdafple! heecaﬁp%ﬁﬁmftue@mmtnamoﬂmbsal&baﬁmleldbeﬁﬁa@ver se transcriptase
over b tﬁ‘%ﬁ?‘l&m’ﬁé‘é@m B e si Mg progr ams
known in ther§P PRt u?’ng §E§§$mnnwum¥mH%¥mbﬁn o, compoung 251 119 P09
d an ECsp value of more than 32 pM for Mycobacterium b., Plasmodium f "
Ibpanosoma b, and Trypanosoma c. whereas the ECs value for wild-type HIV was
well below 100 nM.

20
The standard of “sensitivity” or alternatively “resistance” of a HIV reverse transcriptase
enzyme to a drug is set by the commercially available HIV reverse transcriptase
inhibitors. Existing commercial HIV reverse transcriptase inhibitors including
efavirenz, nevirapine and delavirdine may loose effectivity over time against a

25 population of HIV virus in a patient. The reason being that under pressure of the
presence of a particular HIV reverse transcriptase inhibitor, the existing population of
HIV virus, usually mainly wild type HIV reverse transcriptase enzyme, mutates into
different mutants which are far less sensitive to that same HIV reverse transcriptase
inhibitor. If this phenomenon occurs, one talks about resistant mutants. If those

30 mutants are not only resistant to that one particular HIV reverse transcriptase inhibitor,
but also to multiple other commercially available HIV reverse transcriptase inhibitors,
one talks about multi-drug resistant HIV reverse transcriptase. One way of expressing
the resistance of a mutant to a particular HI'V reverse transcriptase inhibitor is making
the ratio between the ECsg of said HIV reverse transcriptase inhibitor against mutant

35  HIV reverse transcriptase over ECsq of said HIV reverse transcriptase inhibitor against
wild type HIV reverse transcriptase. Said ratio is also called fold change in resistance



5 one enbodinent, the simlarity at the amno acid level is at |east 25%
interestingly at least 50% nore interestingly at | east 75% |n another
enbodi ment, the simlarity at the amno acid |level at the binding pocket,
for the conpounds of the present invention, is at |least 75% in particular
at | east 90% as conpared to H V reverse transcriptase. Conpounds of the
present i nverwpomsned been tested in other |entivirussBSTHE3083710 11TV-1,
such as, for exanple, SIV and H V-2. The conpounds of the present invention
have a good selectivity as neasured by the ratio between EC50 and CC50 as
descri bed and exenplified in the antiviral analysis exanple. The conpounds
of the present invention have also a favorable specificity. 15 There exists
a high dissociation between the activity on lentiviruses versus ot her
retnviridae, such as MYV, and versus _non-viral pathogens. For instance,
conpound 2 had an EC50 val ue of noP& than 32 pMfor Mycobacteriumb.,

Pl asnodi um f angsoma b. and Tr}/ anosona c, Wnereas t he EC50 val ue for
wild-type Hi m&e%?’ﬂmﬁﬁeﬁ'ﬁ’s%ﬂ“m° TppAEnd TP e A9 RICteR 0% % nsi ti vity” or

al t er nat i vel ythe celsSiomihgqpsepathepenigetioqt pifhavirgser se transcriptase enzyne to a drug
is set by the conmercially available HV reverse transcriptase inhibitors.
Exi sting conmi¥ss piihe mufagts peoyranedi the ¢ligiq bavp ¢ fold sesistanchofi 109 r 0% | ncl udi ng

ef avi r enz, 5neagiirstipd qemmerpigflycedilabld HIY irqverseriansoriptasedehibisprs, dikq fevifapige, over ti ne

agai nst a 25 qiajdik, délavirding fClikibally reievadtanutants of iV enérse trhiseriptagason bei ng t hat
under pressurzyaib mhy R chabic@SA0A nfifatich aPRAdnipssitoR 1000y addayerase transcriptase

I nhi bi tor, thged%érb,ﬁwa& @ddlnﬁsnwﬁbsﬂsnofﬂaxm\smmapfaéu lghdhedrmi Ny wild type

H V reverse tﬂ;le}glscr Sj‘ es 2l fer nt mutants which are
far Iesssns | Vi ransc se inhibitor. If
this phenc}ﬁe c?U"S °P‘8’r\‘é %Bogéﬁgﬁéiﬁ ﬂ{ﬁ“g’ﬁ?‘g | f those 30
nutants are rfé¢ V“BW‘F@%%‘E‘S&H@S%“‘W PPlekicul ar H V reverse

transcriptase_ inhibitor, but also to nultlpl e ot her. co rcially avail abl e
H V reverse t%&?ﬁ%?‘é‘%@nﬁ%‘?ﬂb‘f‘feﬁ?@ms‘ﬁ‘ﬂ'@“f’%ﬂ’@é%ﬁt‘“ Iti-drug resistant
H V reverse tt LTI t |JL ase—one tance of a nutant
to a partlcuIéL_LLMe#eLse_LLa-nsc-LLpLaseA—nm_bLLo;—Ls—mkl ng the ratio
bet ween the HB50 dfKie3Nid 1V reverse transcriptase inhibitor] agai nst nutant
35 111V rever|ge trjansgibipt ase over EC50 of said H 'V reversg transcriptase
i nhi bitor aggdiphst |;yglgekype H'V reverse transcriptase. Saijd ratio is also
called fold dRangs thc resi stance WO 20041046143 PCIT EPZ0037050837 -21 (FR).

The ECsoval ugTepresentsthe olIIUUIIL of—tte—compournd leqw rgd to protect 50%
f h | | [« frn —\Y'll f\\_l"’ n ooff ot aof +thao v
O t e Ce LERAAE L LILA 2 vy Voll llUUClllT Clh'Truovoutl Ul Crre VI I UO
V106A, F227L
Ki103N, Y181C

K101E, K103N

1311, 1100L, K103N, E138G, Y181C, 1.214F

K20R, E28K, M41L, E44A, D67N, L741, K103N, V1181, D123N, S162C, Y18IC,
G196K, Q207E, L210W, L.214F, T215Y, K219N, P225H, D250E, P272A, R277K,
1293V, P297K, K311R, R358K, T376A, E399D, T400L

Roq= ™ A

15
An interesting group of compounds are those compounds of formula (I) having a fold
resistance ranging between 0.01 and 100 against at least one mutant HIV reverse
transcriptase, suitably ranging between 0.1 and 100, more suitably ranging between 0.1
and 50, and even more suitably ranging between 0.1 and 30. Of particular interest are

20 the compounds of formula (I) showing a fold resistance against at least one mutant HIV
reverse transcriptase ranging between 0.1 and 20, and even more interesting are those
compounds of formula (T) showing a fold resistance against at least one mutant HIV
reverse transcriptase ranging between 0.1 and 10,

25  Aninteresting group of compounds are those compounds of formula (I) having a fold
resistance, determined according to the methods herein described, in the range of 0.01 to



Many of the nutants occurring in the clinic have a fold resistance of 100 or
nore 5 against the commercially available Il1V reverse transcri ptase
inhibitors, like nevirapine, efavirenz, delavirdine. Cinically rel evant
mutants of the IHV reverse transcriptase enzyne may be characterized by a
nmut ati on at codon position 100, 103 and 181. As used herein a codon
posi ti on nmeangoaopeeidsi on of an amino acid in a protei PEEWIEWSIT Mit ati ons
at positions 100, 103 and 181 relate to non-nucl eoside RT inhibitors 10

(D Aquila et at. Topics in HV nmedicine, 2002, 10, 11-15). Exanples of such
clinical relevant nutant I HV reverse transcriptases are listed in Table 1.
Table 1 List of nutations present in reverse transcriptase of the HV
strains used. A YI81C B KI03N C L100I K103N D 11001 K103N E F227C F
Y188L G V10 F227L H K103N Y181C | Ki101B K103N J 1311, L100 1C103N B138G
Y181C 1214F K K20R, E28K, M4l L, E44&Z D67N, L74% K103N, V 118L D123N, 81620,
Y181C, 0196K, Q07B, L2l OW L214F T215Y, K219N, P225K D250B, P272A, R277K,
1293V P297 K340 maing Hivspesis havigayires org mutptipn iy he apping peidseqense i ¥p  of conpounds
are those conpeusidescrgtasé ssicompargd (© e wildtyperseguence (ednbank aceesiiontegnce r angi ng bet ween
0. 01 and 100 Mpai2Kd3453; gi BEALY) at@ Paitivh selddtdd fiblh VOO, 08 @4dd81; idpaginger i pt ase,

sui t abl y ran%mt@samassgleaedmthxgsa.mmwmsmdtlapl%rm' ng between 0.1 and

50, and even ; tﬂo@?éo)ﬁ saﬁ% 01§19s g]%aoart i cul ar
interest afe t.ne co or rrur % mgwl gj0 morelnd resi st ance
agai nst at | east*diee evgmse raens aggl $ng| ng between 0.1
and 20, and é\?‘é‘ﬁ“‘i‘iﬁ‘rﬂ?'?nﬁ?%lrtééqm ‘”éffeé““ﬁﬁf) gie CoupRg Y¢ formula (1)

showi ng a foI@“P%@m“aﬂ@ém@g‘&‘ﬁwga@dlf@a@“'eﬁé”ﬁm%?ﬂ““FIIZQ/ reverse
transcri pt asesspeginlyirmgingdtetweendyl a9d 0. and 10. 25 An interesting group of
conpounds 8re those conpounds of fornmula (1) having a fold resistance,
det er m ned acle oregimbagintent, théwomprzids oftke prrequipventiveshew p folidesistapeeithe r ange of 0. 01
to WO 2004/ 04felrdngesiietutodddt30:B6va 2fARat 4t least Bk clinically relevant mutant HIV

reverse transcriptases.

15 A particular group of compounds are those compounds of formula (I) having an ICs of
1 pM or lower, suitably an ICsp of 100 nM or lower vis-3-vis the wild type virus upon in
vitro screening according to the methods described herein.

The ability of the present compounds to inhibit HIV-1, HIV-2, SIV and HIV viruses

20  with reverse transcriptase (RT) enzymes having mutated under pressure of the currently
known RT inhibitors, together with the absence of cross resistance with currently
known RT inhibitors indicate that the present compounds bind differently to the RT
enzyme when compared to the known NNRTIs and NRTIs. With respect to the cross
resistance, a study with more than 8000 viruses showed that the calculated correlation

25  coefficient between the present compound 2 and known NRTTS, such as for example
3TC, abacavir, AZT, D4T, DDC, DDI, was in all cases lower than 0.28 with an
exception of 3TC where the correlation coefficient was about 0.63. The correlation
coefficient between the present compound 2 and known NNRTIs such as for example

capravirine, delavirdine, nevirapine and efavirenz was in all cases about 0.13 or lower.
30

The compounds of the present invention show antiretroviral properties, in particular
against Human Immmodeficiency Virus (HIV), which is the actiological agent of
Acquired Immune Deficiency Syndrome (AIDS) in humans, The HIV virus
preferentially infects CD4 receptor containing cells such as human T4 cells and

35  destroys them or changes their normal function, particularly the coordination of the
immune system. As a result, an infected patient has an ever-decreasing number of T4
cells, which moreover behave abnormally, Hence, the immunological defence system is
unable to combat infections and/or neoplasms and the HIV infected subject usually dies
by opportunistic infections such as pneumonis, or by cancers, Other diseases



100 agai nst HIV species having at | east one nutation in the amno acid
sequence of HIV reverse transcriptase as conpared to the wild type sequence
(genbank accession e.g. MB8432, KO03455, gi 327742) at a position selected
from 100,103 and 181; in particular at |least two nutations selected from
the positions 100,103 and 181. Even nore 5 interesting are those conpounds
within said iwoaeeessiaig group of conpounds having a foPEFRRePEI8Hce in the
range of 0.1 to 100, in particular in the range 0.1 to 50, nore in
particular in the range 0.1 to 30. Most interesting are those conpounds
within said interesting group of conmpounds having a fold resistance in the
range of 0.1 and 20, especially ranging between 0.1 and 10. 10 In one
enbodi ment, the conpounds of the present invention show a fold resistance in
t he ranges nentioned just above agal nst at |east one clinically rel evant
mutant H'V reverse transcriptases. s A particul ar group of conpounds are
those conpounds of fornula (1) havi n% an 1C50 of 1 p.M.or lower, suitably
an |1 C50 of 1@osiatwdgith HEefectign nclude thrombecsiapegiia, Kaposi s errcoms ¥ upon in vitro
screeni ng acddfectipnredthe centrdh pervons sytechatestorized byepuoghessive demyelifipion.abi | ity of t he
present conpaesilesg i denentia ikl symptndd-sdch as-Prdgredsive Syshithein etakib dvi r uses 20 with
reverse transgbhicpibds CHIVIIR e EXHEEs 43 bbeh Gsdhidledbiibetighetar pressure of the

currently ¢ k MBJPJOBQSIW&%ME%?%&W)&HWWG of cross

resi stagcebw 8“‘%}(:%1& a!gg rd1at thﬁ prkesent
conpounds bin nz n ed to the known
NNRTI s and NPFFdce ﬁl‘%"'tlﬁgr"géd’é’@fk @‘ﬁé“”“@?‘lfé’gﬁl}"gﬁi“ﬁﬂ%@ 8% study with nore
t han 8000 vi ruses s% H‘H‘E‘ tlh al cuI at ed correl at.i on, 2t5 coefficient
bet ween the gre iRl ?"% REaly e Vi 3888, oy ampl e 3TC,
abacavi r, Azﬂwmqsemwwmymmg\e?oqu E‘h%té@mrﬁmmwah 0.28 with an
except i on of EPEuphessmaythe updpyesisings egringcbove-ingritienad diseeses caladist 0. 63. The
correl ati on apkyidxisthersft SidiseuBameditite opihaind of reatmend apse2th@nd known NNRTI s

such as for ey Rmink@Rbits HIV-Mfctedd6ljRt of 6 kit QU @RIBR BN ef avirenz was

in all cases gh@idhs QocktedWimbB¥er . 30 The conpounds of the present invention
show antinetroviral properties, in particular against Human

| mine. Be | o/ b el °“‘%E°“°““‘°’e"‘*%“§%*1] ihfdeaden o Ty
infects CD4 r@ce%f'or c‘gq{?l Al Ne su %Vrﬂg fmﬁf"cg? s and 35 destroys
t hem or chand&&9§ ffSPP o Wﬁ °°‘“’6‘ng'1 ¥ t he coordination of the

i mrune system As a result an i nfected patient has an ver - decr easi ng

nunber of 2¥4 I paefherembepiimept,the presen imentioq conesms thapse of 4 @mpapnd gfiance -t he
i munol ogi calforpek gh@en}gsylgfogpﬁhprgof in the manufacture of a medicament useful for

inhibiting replication of a HIV virus, in particular a HIV virus having a mutant HIV

reverse transcriptase, more in particular a multi-drug resistant mutant HIV reverse

transcriptase.

25
In yet another embodiment, the present invention relates to the use of a compound of
formula (I) or any subgroup thereof in the manufacture of a medicament useful for
preventing, treating or combating a disease associated with HIV viral infection wherein
the reverse transcriptase of the HIV virus is mutant, in particular a multi-drug resistant
30 mutant HIV reverse transcriptase.

The compounds of formula (T) or any subgroup thereof are also useful in a method for
preventing, treating or combating infection or disease associated with HIV infection in
a mammal, comprising administering to said mammal an effective amount of a

35 compound of formula (I) or any subgroup thereof,

In another aspect, the compounds of formula (I) or any subgroup thereof are useful in a
method for preventing, treating or combating infection or disease associated with
infection of a mammal with a mutant HIV virus, comprising administering to said



unabl e to conbat infections and/or neoplasns and the W/ i nfected subject
usual ly dies by opportunistic infections such as pneunonia, or by cancers.
O her di seases WO 2004/ 046143 PCT/ EP2003/ 050837 -23 associated with HV

i nfection include thronbocytopaenia, Kaposi's sarcona and infection of the
central nervous system characterized by progressive denyelinati on,

resul ting in HeadHe4H3and synptons such as, progressiv %&?O?/ﬂsr(’?é at axi a
and disorientation. HV infection further has al so been associated with
peri pheral 5 neuropathy, progressive generalized | ynphadenopathy (PQA.) and
AlDS-related conplex (ARC). The HV virus also infects CD8-receptor
containing cells. Oher target cells for HV virus include mcrogli a,
dendritic cells, B-cells and nmacrophages. Due to their favourable

phar macol ogi cal properties, particul g.rl y their activity against 10 HV
reverse transcriptase enzynes, the ¢ rrpounds of the present invention or any
subgroup thereof may be used as medi ai nst _above- nenti oned di seases
or in the pripwg)anshfetve AR a°°§§?“5‘f°lf2 (% T 37K P PR RS, anat hod of
treatment conprises the st em nistration to H V-infected subjects of
an anount ef flﬁﬁ?fh?féspf%“l%ﬂ%’ﬁ’fndﬁﬁg’m‘g%d’fﬁ gopderefamed i Hi%t h HV. 15 In one
ermbodi nent , topthobforareventing, freativg o eombating infeptien ondiseasq pssecighfd wath c onpound of formul a
(1) or anys stilfeptionnfa tniremad gith 4 it dneg-resishotHAV vins,gomgisiag sWtmdistrmgent usef ul for
preventing, tbfafdiammel af effeCtiveiaduit 0 dompoRad df Gofmuld ()t g abgodssoci ated with H V
i nfection. 2Quddds another enbodi nent, the present invention concerns the use
of a conpound of fornula (1) or any subgroup thereof in the manufacture of

a medi canent ﬁ&iﬂdhmfa@ect, tue@mpmnm dmmﬁ loPﬁS: mao@fthe@oﬂe\ésefmr us, in

particul anga

‘?g o ptase, nore in
parti cul ar a %{(}hv f'%“{“‘%% gegn;n{gul n“I HI i ever hmtqﬁcrl ptase. 25 In

yet anot her ven |on 0 e use of a
conmpound of ‘FVB‘ES‘?T‘E?PSJ“ g8 iR Hepmepl Fl”é‘ manuf acture of a
medi cament ussEpdtiye apgynt o ﬁF@P@WﬂPﬁqm“‘PﬂbﬁﬂYﬂgwa‘bﬁwﬁatl ng a disease

associ ated.wi th H V.v ecti Nely rever trnmscriptase of the
H V vi rusqlss h?m l_!e'fsm h par %Eﬂ ifioned esm&'?ﬁhd&rl%%l s*ﬁt“ 30 nutant HV

reverse transgri Q%mof@%%&&?we%m%x/m gngusn}il]&l %ewios subgroup t her eof
r.e

are al so usefu trea or orrbatl ng infection
nhF‘% P‘ﬁﬁ??ﬁ‘i%%° WdGHBY i si ng

or di sease asSUPT% Iﬁ’?
admi ni steri nd’eﬁﬁd@aqht?“mﬁ@tgﬁb%ﬂ@é?w@“‘&%ﬂ%°b‘Fs“89°°t°d‘°

20 contain or be exposed to HIV.

Particular reaction procedures to make the present compounds are described below. In
the preparations described below, the reaction products may be isolated from the
medium and, if necessary, further purified according to methodologies generally known

25  in the art such as, for example, extraction, crystallization, trituration and
chromatography.



35 conmpound of formula (1) or any subgroup thereof. In another aspect, the
conpounds of formula (1) or any subgroup thereof are useful in a nethod for
preventing, treating or conbating infection or disease associated with
infection of a mammal with a nutant HI'V virtu, conprising admnistering to
sai d WO 2004/ 046143 PCTI EP2003/ 050837 -24 mammal an effective anpunt of a
conpound of fWPRMA443) or any subgroup thereof. In anoPHEFPEYHEY the
conmpounds of formula (1) or any subgroup thereof are useful in a nethod for
preventing, treating or conmbating infection or disease associated with 5
infection of a mammal with a nulti drug-resistant 1-11V virus, conprising
admnistering to said mammal an effective anount of a conpound of formula
(1) or any subgroup thereof. In yet another aspect, the conmpounds of
formula (1) or any subgroup thereof are useful 10 in a nethod for
inhibiting replication of a HV vir&'} in particular a HV virus having a
mutant HV re se transcri pt in ticular _a multi-drug resistant
mut ant H V  r28¥Es SYeR S DreH HES xape G

need thereof an effective_gmpunt of npound of for a (l) or any
subgroup thereof. 1a Ngﬁ%%iﬁterest' / a manmal BQtyloned in the
i ei ent invention

present net hod a huma \The coBgouUNds
may al so find E;B?éh inhfbftfnﬁi}fﬁViva—sanp#es taining H 'V or expected
to be exposed t8 HLV. Hence, thé& pﬂgsent conmpound®” nfly ae used to inhibit

H V present iobﬁuﬁéf fluid sappika’that contains of is suspected to 20
contain or be expos&d to 11EV. Par tttul ar reactioanrocedures to make the
present conpounds are described below. In the preparations described bel ow,
the reaction products may be igol ajed from t keop/redi
further purifk@d;ﬁl ordi ng to net NPl ogi es—gener al

, 1 f necessary,
own 25 in the art

such as, for exa , Jextraation, crygtallizdeion, tri ation and

chr omat ogr aphy. MO 2 A61A3- PCRN ER2003/ 050837 - utg 1 : Synthesis of
present conpoun ein R Is a6od: Ra' H2N / ~R3 Htd \ /
EN\R3 | Base a?3"NCl6al kyl a- 1 N ©

~ ! o

N a7
N
Ry

The synthesis of compounds (a-6) and (a-7) conveniently starts from
1-C,.¢alkylcarbonyl-3-hydroxyindole (a-1). Condensation of (a-1) with nitroaniline at
5 elevated temperatures and in a suitable solvent such as acetic acid, toluene, benzene, an

alcohol and the like, yields 3-((nitrophenyl)amino)indole (a-2). In one embodiment, the
nitroaniline is para-nitroaniline. Intermediate (a-2) can then be deacylated with a base,
such as for example triethylamine, sodiumhydroxide, sodiumacetate, potassinmacetate
or potassiumcarbonate and the like, in a suitable solvent, such as for example methanol

10 or ethanol, and at elevated temperature, yielding intermediate (a-3). Formylation of
intermediate (a-3) results in indole aldehyde (a-4) and may be performed by employing
for instance a Vilsmeier reaction. Condensation of intermediate (a-4) results in
intermediate (a-5). In one embodiment, said condensation may be performed using a
base such as for example triethylamine, sodiumacetate, potassiumacetate, piperidine

15  and the like, in a wide variety of solvents, and with a oxycarbonylmethylene reagent of
formula CHR;P,-C(=0)-OP,, wherein P, represents C;.¢alkyl, Ce-14aryl or Cs.14aryl-
Ci.salkyl and P, represents a hydrogen, a carboxylic ester, a phosphonium salt or a



R3 R3\ / P4--~OOP3 NHP2 N\H RR H I i MM COO& | i NOHa-6 R H R5
a-4 R2-X R3 Na-7 NR2 The synthesis of conpounds (a-6) and (a-7)
conveniently starts from 1-Cl.6al kyl carbonyl - 3-hydroxyi ndole (a-1).
Condensation of (a-1) with nitroamine at 5 elevated tenperatures and in a
sui tabl e sol vent such as acetic acid, toluene, benzene, an alcohol and the
li ke, yields V80 #946H3phenyl ) ani no)indol e (a-2). In ondEHBRHPPERY t he
nitroaniline is para-nilroaniline. Internediate (a-2) can then be deacylated
wi th abase, such as for exanple triethylam ne, sodi umhydnxi de,

sodi unmacet at e, potassi unacetate or potassiuntarbonate and the like, in a
sui tabl e sol vent, such as for exanple nethanol 10 or ethanol, and at

el evated tenperature, yielding internediate (a-3). Fornylation of
internediate (a-3) results in indolg al dehyde (a-4) and may be perforned by
enploying for instance a Vilsneier feacti on. Cbndensation of internediate

(a-4) resul ts i n i nterrre I n, one ne sai d condensati on

may be per f orPRsER %B'a‘i’ 'eégﬁ%ﬁ%fgmﬂ‘iFH& @k’ eé?‘?ﬁll am ne,

sodi umacet at &1'6%{ &@sqqemﬁmslﬁ%lwm ipy of jngremedinte (i) atelqeatadi ke in a wide

vari ety of s@mﬁb@mdam@omweamﬂwﬂwplb@wyderMNﬂwe@ri@mment of formula

CHRI P2- C( =() )dinkdiilsulfekies; glyms, Eglyme&ﬁdﬁsm,tyﬁld%n@axhd((ﬁﬁ)wmaﬂabyl or Cs.idaryl -
. 6al Kyl andraiRfomhed RfiCSBRboindbf Ryl Fan QEHiMY RN kdatio@Witn, @ phosphoni um

salt or a WO;200 ?& A},@ﬂogngﬂa @g@g%ggm ;oup pq)gggissg&qg;%% ester Sui t abl y,
t he reagent IS, o ge ongmsuc%as s%le reLn. bro 6al k
Subsequent i H ar cycll P syo% rrreﬁma?“é b('a %e) at eI evat ed
t enperature a EHEE- i ke et hyl enegl ycol, di oxane,
NN- di et h Iformam de i met hyl sul foxj de, me, di me and the |ike,
i) i B 0D e

yi el ds corpodfier Fagsk W%f@i’% a conpound of fornula
(a-7) using 2afPeduRya sgtknem tow: gor instapee.dhepprpponrdgolof for nul a R2- X
wherein X i s fermple av6) prfa-Grvderpin RER aitpineyde pfluceiieRs teiopaniinngand may

then be further derivatized. Further examples of transformation reactions are given in

example schemes A2 through A15 in the experimental part.
15

The order of the mentioned steps in said process scheme A may be different. For
instance the formylation may be performed prior to deacylation.

Oxycarbonylmethylene reagents of formula CHR,P,-C(=0)-OP; wherein P, represents
20  a carboxylic ester are for instance dicarboxylic esters of formula
P,0-C(=0)-CHP,-C(=0)-OP;. Oxycarbonylmethylene reagents of formula
CHR;P,-C(=0)-OP; wherein P, represents a phosphonium salt may for instance have
the formula (P1);P=CR1-C(=0)-OP;. Oxycarbonylmethylene reagents of formula
CHR;P,-C(=0)-OP; wherein P; represents (P10).P(=0)- may for instance have the
25 formula (P,0),P(=0)-CHR;-C(=0)-OP;.



groups include sul fonates such as tosylate, nesylate; acetates; hal ogens
such brom de, iodide, chloride and fluoride. 10 Other transfonrations from
t he conpounds of fornmula (a-6) and (a-7) nmay be performed using art-known
transformation techni ques. For instance, the conpounds of for ula (a-6) or
(a-7) wherein R3is nitro may be reduced to R3 being am no, and may then be
further deriveORoess14Bur t her exanpl es of transfor mati onPCEERPPEHE T e gi ven
in exanple schenes A2 through Al15 in the experinental part 15 The order of
the nentioned steps in said process schenme A nmay be different. For instance
the fornylation may be performed prior to deacylation. Oxycarbonyl net hyl ene
reagents of fornula CHRLPrC(=0) -0OP1 wherein P2 represents 20 a carboxylic
ester are for instance dicarboxylic esters of fornula

PiIOC(=0-CH 'rC(=0)-0P1. Oxycarbonyl net hyl ene reagents of formula
CHR1P2- C(am - OP1 wherein P2 repr esehzl7's a phosphonium salt may for instance
have the formula (P Oxycar bonyl met hyI ee reacts of formul a

CHR1P2- C( am) - X5 ELResly ES¢nE Jp whepgimBaishalo 0p L1 sARKOXVARS) | nst ance have
the 25 fornul a (PlO) 2P( =0) - GHRI -C( O) OPlI. WO 20043 143 PCTI EP2003/ 050837
-27 Route 2: Synt hesu?N ‘esent co ndsg, wher ei n@ Is halo or

Ci aal kyl oxv (R)] PHer™ H2N W\ /un O A Nei(1) °

g—%%RQ Ra" O\ O N

Pe (I -1) may be
ent such as for
(br]3)the presence of a

Cl. 8al kyl ~ Cr vl 12 G ga -1 %(b72). (b4
ON POCl a N~ / N (b-5) ,Eb The i ntern
reacted with a peagent of formula Kg in a suitable so
exanpl e tol uene, z(abggatl c acid, G cohol and the |Gy

KCN

\ 4 o] N\ / o)
N
: ) oN POCl, -<_CN
b5 DMF )
N (b-5) N  (b-4)
H H

The intermediate (b-1) may be reacted with a reagent of formula (i) in a suitable solvent
such as for example toluene, acetic acid, an alcohol and the like, in the presence of a
5  catalyst such as for example p-toluenesulfonic acid to yield an intermediate of formula

(b-2). Elevated temperatures and stirring may enhance the reaction. Said intermediate
(b-2) may then be reacted with chloroacetyl chloride or a functional derivative thereof,
suitable at elevated temperature, to yield an intermediate of formula (b-3). Said
intermediate of formula (b-3) may be deprotected using a suitable base such as

10 trietylamine, sodiumacetate, potassium acetate, sodiumhydroxide, potassiumhydroxide,
potassiumcarbonate and the like, in a solvent like methanol or ethanol. Stirring and
heating may enhance the reaction. The thus formed intermediate of formula (b-4) may
be cyclised by first using potassiumcyanide or tetrabutylammoniumcyanide, and
subsequently submitting the intermediate to a Vilsmeier formylation using POCl in

15 N,N-dimethylformamide to form compound (b-5) which belongs to the class of
compounds of formula (T).

Said compound (b-5) may further be transformed into other compounds of formula ()
using art-known transformation reactions. Of which several are described in the

20  exemplary scheme in the experimental part of the description, For example where Rj is
Br, Br may be transformed into a Heterocyclic ring using Heterocyclic borates and
palladium.



5 catal yst such as for exanple p-toluenesulfonic acid to yield an
internediate of fornula (b-2). Elevated tenperatures and storing may
enhance the reaction. Said internediate (b-2) nay then be reacted with

chl oroacetyl chloride or a functional derivative thereof; suitable at

el evated tenperature, to yield an internedi ate of formul a (b-3). Said

i nt er medi at e wb 2608msmudsa (b-3) may be deprotected using BCEER200395983Thase such
as 10 trietylam ne, sodi unacetate, potassium acetate, sodi urmhydroxi de,

pot assi umhydr oxi de, potassi uncarbonate and the like, in a solvent |ike

met hanol or ethanol. Stirring and heating may enhance the reaction. The
thus forned internediate of formula (b-4) may be cyclised by first using
pot assi untyani de or tetrabutyl anmoni untyani de, and subsequently submtting
the intermediate to a Vil sneier for%I ation using POC13 in 15

N, N- di met hyl f ormam de to form conmpolfid (b-5) which belongs to the class of
conpounds of formula (I) Sal d corrpound (b 5

i nto ot her coReveuddsSvathesis,of pres is yrhers

be transf or ned

further

re descrlbed in the 20 exenplary schene in the

reactions. O¢C
experinmental part of the escrlptlon &or exanpl e e R3is Br, Br may be
transforned into @,Het /06 tlic ringQsi ng Hetero i cpbor at es and
pal | adium WO \/04614 PCT/ EP2B03) 050886 -28 Rout x Synt hesi s of
Present conpo WheTel n Ra i , At vl oxvcar bonvl | ((LS z
OH NN x' 20 eat C'al k( 0TI | 2) ©23Skyl -8A10-tl c-3) POCL3 fll
DVF ~R3. i NP (0-y) N E4abky?~--0 (mi) The jr nediate (c- 1) may
be reacted with @nreagent of formul&®(i) in a suitanl e s¥Pvent 5 such as for
exanpl e tol uene, acetic acid, an alcohol and the |iHKerockn the presence of a
DMF
//Ra-' //Ra"'
Q o) @ ol
N N HCl \
N/ = A\ N—
N o8 N\ o (;)
Cy.galkyl

The intermediate (c-1) may be reacted with a reagent of formula (i) in a suitable solvent
5  such as for example toluene, acetic acid, an alcohol and the like, in the presence of a

catalyst such as for example p-toluenesulfonic acid to yield an intermediate of formula
(c-2). Elevated temperatures and stirring may enhance the reaction. Said intermediate
{(c-2) may then be reacted with acetic anhydride in the presence of a catalyst such as for
example pyridine or dimethylaminopyridine or the like, suitable at elevated

10  temperature, to yield an intermediate of formula (c-3). The thus formed intermediate of
formula (c-3) may be reacted using a Vilsmeier reaction with POCl; in
N,N-dimethylformamide to form intermediate (c-4) which in turn can be further
cyclised to compound (c-5) in an aqueous acidic environment.

15  Said compound (c-5), belonging to the class of compounds of formula (I), may further
be transformed into other compounds of formula (I) using art-known transformation
reactions. Of which several are described in the exemplary scheme in the experimental
part of the description. For example R; being C;_salkyloxycarbonyl may be
transformed to the equivalent carboxylic acid or amide. Also R3 being cyano may be

20  transformed to a heterocycle such as a tetrazolyl, oxadiazolyl, thiazolyl etc.



catal yst such as for exanple p-toluenesulfonic acid to yield an internedi ate
of formula (c-2). Elevated tenperatures and stirring may enhance the
reaction. Said internediate (c-2) nay then be reacted with acetic anhydride
in the presence of a catalyst such as for exanple pyridine or

di met hyl am nopyridine or the like, suitable at elevated 10 tenperature, to
yield an int evoediesmsof fornula (c-3). The thus for medPGIAPIHEEPEL e of
formula (c-3) may be reacted using a Vilsneier reaction with POC13 in

N, N-di met hyl fonnam de to forminternediate (c-4) which in turn can be
further cyclised to conmpound (c-5) in an aqueous acidic environnment. 15

Sai d conpound (o-5), belonging to the class of conpounds of formula (1), may
further be transformed into other conmpounds of fornula (1) using art-known
transformation reactions. O which_several are described in the exenplary
schenme in the experinental part of" 2¥he descri ption. For exanple R3 being
Cl. 6al kyl oxycanmbonyl maybe transforrred to the eqw val ent carboxylic acid or
am de. Al so [Routed gdymthesls of presentcompoyndsyvherein R s hydrogen ¢ o het er ocycl e such as
a tetrazolyl, oxadj azol yl, thi azol yd etc. V\D 2004/ 046 PCT/ EP2003/ 050837
-29 Route 4. Synth s of present c ounds wherein Ry s hydrogen OH 0 N&
\ \ Oudaflq(l. NH2 Ci-aiRvHIN H@%Tk)yl g'ﬂ"gj Cl. @éf (d-1) (d-2) AcOH,
A C 0 N H HC POCly N DMF WON (d- 4alkyl (d-5)
Cr.Ballyl (d 4) C18al kyl  nCPBA +| Q@ LiNR3) N it) \lsy YERa)yn N ( O N A020
HN O HO B.OH / N%Y N cu(oao2 N @2

AcOH, A
0O
HN
Zn. e Poc:I3
& ¥ = O
N
(d-6) C1_ea|kyl (d-5) C1.aalkyl (d4) Cgalkyl

' mCPBA Ra)s
RS
Q (“) — /(R3)n
N— Ho P oH N
@fg\) ) L)
\ /
Cu(OAc),

(d-7) Cygalkyl (d-8) Cualkyl

(d-8) C1_ealkyl

An intermediate of formanla (d-1) can be reacted with a C,.salkyliodide or C;.alkyl-
sulfate in the presence of a base such as for example potassium carbonate, potassium-
5 hydroxide, sodiumhydroxide and the like, in a reaction-inert solvent such as for

example N,N-dimethylformamide, acetonitrile, acetone, ethanol, water and the like.
Stirring may enhance the reaction rate. The thus formed intermediate of formula (d-2)
can then be further reacted with hydroxylamine in a solvent like water, ethanol or a
mixture thereof and in the presence of a base like sodiumacetate, potassium acetate,

10  potassium carbonate, sodiumacetate and the like, to form an intermediate of formula
(d-3). Upon heating and bringing the intermediate of formula (d-3) in an acidic
aqueous environment, an intermediate of formula (d-4) is formed. Said intermediate
can then be subjected to an intramolecular cyclisation in the presence of POCl in
N,N-dimethylformamide. Cooling the reaction mixture may be advantageous. The thus

15 formed intermediate of formula (d-5) can be treated with Zinc in an acidic aqueous
environment such as HCI to form an intermediate of formula (d-6). The N-oxide can
be prepared using metachloroperbenzoic acid, waterperoxide, tert-butylhydroperoxide
and the like, or a functional equivalent thereof in a solvent such as, for example,



(d-7) Cleal kyl (d4) G -ealkyl (d-9) C,-ea kyl An internediate of fornula
(d-1) can be reacted with a G 4al kyliodide or C 4alkyl- sulfate in the
presence of a base such as for exanpl e potassi um carbonate, potassiumb5
hydr oxi de, sodi umhydroxi de and the like, in a reaction-inert solvent such as
for exanple N, N-dinethylfornmam de, acetonitrile, acetone, ethanol, water
and the |ike.woSmipssiaag rmay enhance the reaction rate. HGTERMYEPH ned
internediate of forrmula (d-2) can then be further reacted with

hydroxylam ne in a solvent |like water, ethanol or a mxture thereof and in
the presence of a base |ike sodiumacetate, potassium acetate, 10 potassium
carbonate, sodiunmacetate and the like, to forman internediate of fornula
(d-3). Upon heating and bringing the internediate of formula (d-3) in an
acidic aqueous environnent, an internediate of formula (d-4) is forned.

Said internmediate can then be subj &8ted to an intranol ecul ar cyclisation in
the presence of POC13 in N, N-dinethylformanride. Cooling the reaction

m xture rmy Wichigiamethane giesefem, analsohol toluene or thefikprand cplowPE ATk ¢ of formul a
(d-5) can be temperfuret] SpidN-pxide pfformpla (h7) eae bafintherrepgied sritabhesh eleveshnent such as HCO
to forman i ntmennd) wihaceté anhyirida tb forn itle ibtprmedititenf Kiroula (). Famlly, be pr epared using
net achl OrOperﬂaﬂ,ﬁzw&fﬁﬁﬂﬂk(uj/m&rupﬁwﬁdpdeme&oaﬁ&m&ufﬁsﬂniﬂu@ operoxi de and the

li ke, or lggld;egbgg dib?théﬁéc\‘t%ype ch as, for exanple,
VIO 2004/ 04%14%%E &l Epzoaq3{ “of’l" 20 gl chl g 'ﬁiém oroform an

al cohol , tol UEHE ar y ”{]%E eratures. Said
N-oxi de of f oPTRPYS dight °f?m B °“I°’L?P gwa P@‘g@f"é Xﬁf etg @P?it el evat ed

t enper at ur e, PEe likeRyridie mafip addedia the sraction mixtite Elfvaing e di at e of for mul a
(d-8). Final I@mpeatmlymmhmefatwh@f formula (ii) can be used to prepare the
conmpounds 18¢ formul a 1 5 ew vaI ent o fornmula (d-9). Said reaction
step invol ve i cLERA*1%] s ikl B2 an equi val ent thereof in a
sol vent such as for exd I e N, N-di net hyI f(B%’" m de, di chl oronet hane,

t ol uene, an al cohol, rof ormand the i ke | table a quencher I|ike

pyridi ne may be added reaction m xtu ating the tenperature
may enhance the reactl on. N FRoute BClsynt heS| sN Qresent conpounds with
~\

different R2 (R9) N /naRR kb, N

The compounds of formula (I) wherein R; is hydrogen can be transformed into
compounds of formula (I) wherein R; is different from bydrogen. For this purpose,
15  reagents like Ry-Cl wherein Cl is a leaving group can be used in the presence of a base
such as sodium hydride or potassium carbonate, potassium hydroxide, sodium-
hydroxide and the like. Other suitable leaving groups may also be employed such as
for example sulfonates such as tosylate, mesylate; acetates; halogens such bromide,
iodide, chloride and fluoride. The reaction procedure can be used for introducing for
20 instance
* methyl, ethyl, cyclopropyl, butyl, isobytul, isopenty), cyclopenty];
* allyl, homoallyl, benzyl;
* 4-pyridinylmethyl, 3-pyridinylmethyl, 2-pyridinylmethyl;
* 4-imidazolyl-ethyl;
25 e dimethylamino(-ethyl, -propyl, -butyl), piperidino(-ethyl, -propyl, -butyl),
pyrrolidino(-ethyl, -propyl, -butyl), N-methyl-piperazino(-ethyl, -propyl,
-buty), pyrrolidino(-ethyl, ~propyl, -butyl);
* cyanomethyl, cyanoethyl;
o alkylation with ethyl bromoacetate and further conversion of the ester to
30 carboxyxlic acid and amides;
Other transformation reactions not specifically mentioned above may also be
performed. Some examples thereof are mentioned in the exemplary schemes in the



NaH or K2COGB I I \' / NN R2 The conpounds of fornmula (1) wherein R2 is
hydr ogen can be transforned into conpounds of formula (1) wherein R2 is
different from hydrogen. For this purpose, 15 reagents like R2-C wherein C
is a |l eaving group can be used in the presence of a base such as sodium
hydri de or potassium carbonate, potassium hydroxide, sodium hydroxide and
the like. O hwow®udsadl e | eavi ng groups may al so be enptOYERBSHRIB7as for
exanpl e sul fonates such as tosylate, nesylate; acetates; hal ogens such

brom de, iodide, chloride and fluoride. The reaction procedure can be used
for introducing for 20 instance nethyl, ethyl, cyclopropyl, butyl,
| sobytul , isopentyl, cyclopentyl; allyl, honoallyl, benzyl;

4-pyridi nyl met hyl, 3-pyndi nyl ui et hyl, 2-pyridinyl met hyl ;

4-im dazol yl -ethyl; 25 dinethylan1%?( ethyl, -propyl, -butyl),

pi peridino(-ethyl, -propyl butyl )" pyrrolidino(-ethyl, -propyl, -butyl),
N- net hyl - pi perazi no(-eth propyl -butyl), pyrrolidino(-ethyl, -propyl,
-butyl); cyaf¥fHg P““%%&ﬁﬂﬁ al kylation with ethyl bronpacetate and
further converS|on of the ester to 30 carboxyxlic acid and am des; O her

t r ansf or mat i ofpe peReisHf Sy Depediofs eogyersd thilinorepEdnaiovds my al so be
performed. Sofemséllewind astgmovreprasesiresfiorconyerting agrinalgntinifrogen étod®enpl ary schenes in
t he WO 2004/ 0¥ 6xidé JorieCldid PR Bon0B BB Bay geiallgbepariedvettly adactipgthe of t he

descri ption. s‘laaags,asﬂam:mﬂp(&)ﬁ@wb@nééhgﬁ&wra&mcbanﬁanverted to the

ri val ont i ¢ ookl A D R Ton Teaction my
general ly be carrJ %ﬁﬁn Peac%%n %g&BHQmF§QPJgg_né# ri‘al of fornula (1)
with an appr o???‘f’%’f“@mé?“gcé’ﬁ‘i deg P2y FYBPGRRTToRY SXERB5t opri ate inorganic

per oxi des @onfspacasearbop %Wm%ﬁ%%%PQPm*ﬁﬂﬁ#ﬂﬂ%?”ﬁ@?&%ﬁﬂﬁ““ Pkali metal or earth
al kal i ne net al-chiserhsraenteashopesoxgic acid piraxpalkaroicasifsies. pEeroacstisiacitn per oxi de;
appropri at e osligthpdrepenpeides,eigtiers-buts itydepergxide.serityblersolxepts ae, forsxmpeh as, for
exanpl e, 10 bedkeRREMBIIDEE. SHMDbIGndEd Hite, Bfidrddstbods, 8. Mshichd, kidtdaek,
benzenecar bopgy 9% QinbneABiogbnat& Hdrocarbons, e.g. dichloromethane, and mixtures of such

15  solvents.

A basic nitrogen occurring in the present compounds can be quaternized with any agent
known to those of ordinary skill in the art including, for instance, lower alkyl halides,
dialkyl sulfates, long chain halides and aralkyl halides according to art-known

20  procedures.

The present compounds can thus be used in animals, preferably in rnammals, and in
particular in humans as pharmaceuticals per se, in mixtures with one another or in the

form of pharmaceutical preparations.
25

Consequently, the present invention relates to pharmaceutical preparations that as
active constituents contain an effective dose of at least one of the compounds of
formula (J) in addition to customary pharmacentically innocuous excipients and
auxiliaries. The pharmaceutical preparations normally contain 0.1 to 90% by weight of

30  acompound of formula (I). The pharmaceutical preparations can be prepared in a
manner known per se to one of skill in the art. For this putpose, at least one of a
compound of formula (I), together with one or more solid or liquid pharmaceutical
excipients and/or auxiliaries and, if desired, in combination with other pharmaceutical
active compounds, are brought into a suitable administration form or dosage form

35  which can then be used as a pharmaceutical in human medicine or veterinary medicine.

Pharmaceuticals which contain a compound according to the invention can be
administered orally, parenterally, e.g., intravenously, rectally, by inhalation, or
topically, the preferred administration being dependent on the individual case, .g., the



3cbl or o- benzenecar boper oxoi ¢ aci d, peroxoal kanoi c acids, e.g. peroxoacetic
acid, al kyl hydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents
are, for exanple, water, lower al kanols, e.g. ethanol and the Re,

hydrocar bons, e.g. toluene, ketones, e.g. 2-butanone, hal ogenated

hydr ocar bons, e.g. dichl oronethane, and m xtures of su ents.
basi ¢ n|tr098ﬁ“@ 4t1# ng in the present conpounds can %gngéézggﬁgzed Wi th
any agent known to those of ordinary skill in the art including, for

i nstance, |ower alkyl halides, dialkyl sulfates, |ong chain halides and
aral kyl halides according to art-known 20 procedures. The present conpounds
can thus be used in animals, preferably in mammals, and in particular in
hunmans as pharmaceuticals per se, in mxtures with one another or in the
form of pharmaceutical preparations;, 25 Consequently, the present invention
relates to pharnaceutical preparatlons that as active constituents contain

an effective_da @gamﬁe 3&&& %m&%ly |nnocuous %ﬁﬁkd formula (1) in

addi tion to Bu onary p ar maceu XCl pi ents and

auxiliaries. T}L@%s&?&iegactﬁ“t's%hf ags %s mély Qtain 0.1 to 90% by
wei ght of 30 Bﬁé \\r&larnathe?1 I cal preparations can

be prepared ppiliagies nﬁﬁﬁﬁ@#”ﬁ in the art For this
pur pose, at polugus, sehfpeming aggnts, Wﬁ@ﬂr‘?ﬁ‘%@lﬂe‘ﬁﬂaﬂq’e&“@ﬂmafﬂget her with one or
nmor e sol i d oronippuydi¢adiershratiorideuts, dispersants, canlsifiqn, antifosmspfintprgorrigante | i ari es and, if
desired, in prsaRtiea] sombilizets] dgen@ifdt @dhiepitiha dIPoE EEfett) bufidr substacdswe conpounds, are

br ought i Nt O¢glorahitd bie @tk Bef@dm ni stration formor dosage form 35 which can then
be used as a pharmaceutical in human medi ci ne or veterinary nedicine.

Phar maceuig Calss, insbdnbihatidaiof dklaftindro RN EBRAMbAM s8C4@Binpbuilibf @ prede® | Nvention can be
hal at ﬁae‘jm"f‘nﬁ‘%n'%be“@fmi‘ ; ”"%s%m%mm“%“ bei g dependent on
the i ndivi dul® ca"ggl ¥“°"§P88‘d5§5§2’8"6{?§‘8£%% #%%0031050837 _32
particul ar cBUfEYrgropoid gs Hri nistration is
preferred. THEuepisl ey reqtpent of gptrpiralinfections yuch ag Hf Vyinfeetion) in pyticlste pasi s of hi s

expert kntw adhgdreaanhofirifcstiongypig ninltiadrigaesistabt setrovinuses. Shis; @ipic¥ent or t he desi red
phar maceut i cadmbhter et BHV lirféationBengl thel @isebse ssadciaedivith HIYadfectians, sichas agent s,

supposi tory h@cﬁﬂ& IminiobeBticdy! Syinlirbrd (ARS) MDDk RA Caffldx\(BRC)p@éTPOUNd carriers,
anti oxi dant s, é&%&ﬁ%&oxﬁﬂ&i@&%ﬁﬁé@e&ﬂ%ﬁm with foBN@hceCOr I'i gent s,
preservatlve§ &ék |&§g§ﬁ” aﬂéﬁ Q&g&ﬁngmgmggggmmeffect butler
substanceg, o -s&f mh?buors, sucH as, for example, T20, T1249, RER
103611, YK-FHB 12, IC 9564, S-hehx D-peptide ADS-J1; co-receptor binding
inhibitors, such as, for example, AMD 3100, AMD-3465, AMD7049, AMD3451
(Bicyclams), TAK 779, T-22, ALX40-4C; SHC-C (SCH351125), SHC-D, PRO-140,
RPR103611; RT inhibitors, such as, for example, foscamet and prodrugs; nucleoside
25 RTIs, such as, for example, AZT, 3TC, DDC, DDI, D4T, Abacavir, FTC, DAPD
{Amdoxovir), dOTC (BCH-10652), fozivudine, DPC 817; nucleotide RTTs, such as, for
example, PMEA, PMPA (tenofovir); NNRTIs, such as, for example, nevirapine,
delavirdine, efavirenz, 8 and 9-Cl TIBO (tivirapine), loviride, TMC-125, dapivirine,
MKC-442, UC 781, UC 782, Capravirine, QM96521, GW420867X, DPC 961,
30 DPC963, DPC082, DPC083, calanolide A, SJ-3366, TSAO, 4”-deaminated TSAOQ,
MV150, MV026048, PNU-142721; RNAse H inhibitors, such as, for example,
SP1093V, PD126338; TAT inhibitors, such as, for example, RO-5-3335, K12, K37;
integrase inhibitors, such as, for example, L 708906, L 731988, S-1360; protease
inhibitors, such as, for example, amprenavir and fosamprenavir, ritonavir, nelfinavir,
35  saquinavir, indinavir, lopinavir, palinavir, BMS 186316, atazanavir, DPC 681, DPC
684, tipranavir, AG1776, mozenavir, DMP-323, G§3333, KNI-413, KNI-272,
1754394, 1756425, LG-71350, PD161374, PD173606, PD177298, PD178390,
PD178392, PNU 140135, TMC-114, maslinic acid, U-140690; glycosylation inhibitors,

I_HLl




10 Al so, the conbination of an antiretroviral conpound and a conpound of the
present invention can be used as a nedicine. Thus, the present invention
also relates to a product containing (a) a conpound of the present
invention, and (b) another antiretroviral conmpound, as a conbi ned
preparation for sinultaneous, separate or sequential use in treatnent of
retroviral i Wogew0sq1ss such as H V infection, in particOFHFP2PEBY ( he
treatment of infections with multi-drug resistant retroviruses. Thus, to
prevent, conbat or treat H V infections and the di sease associ at ed vvith REV
i nfections, such as Acquired |Inmunodeficiency Syndrone (AIDS) or AlDS

Rel ated Conplex (ARC), the conpounds of this invention may be

co-adm ni stered in conbination with for instance, binding inhibitors, such
as, for exanple, dextran sulfate, syram ne, polyanions, soluble 20 C},

PRO 542, BMS-806; fusion inhibitor&” such as, for exanpl e, T20, T1249, RPR
103611, YK FH312, |1C 9564, 5-helix, D pepti de ADS- JI ecept or bindi ng

i nhi bitors, glelaﬁf%§xwﬁr“%%&ﬁm%dﬂm°lmemﬂ%@§‘h‘@§migﬂz 049, AMD3451

(Bi cycl ams), TAK 779, T-22, ALX40-4C._ SHC-C (SQl|1351125), SHC-D, PRO- 140,
RPRJ03611; RFheiopmphingtionspag provideagynsgistireffyet, whesshy Vil inkegieiy i  and pr odnys:

nucl eosi de Zﬁssdﬁfﬂb@symawma@emwdewmmmmmmm, DD, D4T, Abacavir,
FTC, DAPDs (édmmriwvir), dOTC (BCH 10652), fozivudine, DPC 817; nucleotide
RTls, such as, for exanple, PMBA, PMPA (tenofovir); NNRTIs, such as, for
exanpl e, nevTkeamhivoeyds offie] peesdnt ichiestion mayfalw beradmninister8d ia pobiatich wilh BO (ti vi r api ne),

| oviri de, Tw&odaa&h (éigr Sﬁﬁnmd)ﬁﬁgh&ﬁhadpﬂd@xt&ﬁﬂmadhﬁdy&ZZ Capr avi rine,

QW6521, G\M (rd Gedore mgmbgg 3, cal anolide A,

SJ- 3366, 4" éﬂf 150, - ,i%; 142721, RNAse H
|nh|b|tors gE |nh|b|tors such
as, for exa ﬁ@f‘%‘ %‘3‘5"3 ‘ﬂme r 4&?9‘51 ors, such as, for

S
exanpl e, L 78‘8’9@@°“|E"P9°§1?§8"“°‘335(:E§@EPW’E’P’6‘{°E‘3 @meliopaft 9PPAY9E  such as, for
exanpl e, anperlispesteBV infrdtion @ity pmpiqms; Swcl cquibingfien theveny imdifiweshayi r, 35 saqui navi r,
i ndi navi r, | Gyhuisivisymaybaddrindstered simBlisodsB G8duentiallytonindepandantly of DPC 681, DPC 684,
tipranaviirs, Ahloied AtBRAedNg Mick combiBormay be Adindstered ad@Mngid 13, KNI - 272,  L754394,
L756425, LG 7,333 0n, RN} B¢ fhive idhfRRf BRI ESR98 orR@kig8390,  PDL78392, PNU

140135, TMC id,~ U 140690; glycosylation inhibitors, WO
20041046143 éﬁ‘xﬁ@?@é%ﬁﬁ%@ -33 such as, for exanple, castanosperm’ ne,

deoxynollrl i he: |nh Ditors 4 22 The "onbln ion may provide a
e com esen mventmn con“bmatlon

syner gi st gﬂ ﬂ‘i% | r?'f VI % SOCI ated synpt ons

may be pr@vef’i’?‘&‘g tors of, ‘l‘°i“3ff’ FERR T u°’b AL Hd”gi conpl etely.

These modulators include compounds that interfere with the metabohzatmn at
cytochromes, such as cytochrome P450. It is known that several isoenzymes exist of
cytochrome P450, one of which is cytochrome P450 3A4. Ritonavir is an example of a
modulator of metabolization via cytochrome P450. Such combination therapy in

25  different formulations, may be administered simultaneously, sequentially or
independently of each other. Alternatively, such combination may be administered as a
single formulation, whereby the active ingredients are released from the formulation
simultaneously or separately. Such modulator may be administered at the same or
different ratio as the compound of the present invention. Preferably, the weight ratio of

30  such modulator vis-3-vis the compound of the present invention (modulator:compound
of the present invention) is 1:1 or lower, more preferable the ratio is 1:3 or lower,
suitably the ratio is 1:10 or lower, more suitably the ratio is 1:30 or lower.

For an oral administration form, compounds of the present invention are mixed with

35 suitable additives, such as excipients, stabilizers or inert diluents, and brought by means
of the customary methods into the suitable administration forms, such as tablets, coated
tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert
carriers are gum  ilute, magnesia, magnesium carbonate, potassium phosphate,
lactose, glucose, or starch, in particular, corn starch, In this case the preparation can be



The conpounds of the present invention may al so be admnistered in
conbination with imunonodul ators (e.g., bropirimne, anti human al pha
interferon antibody, I1L-2, nethionine enkephalin, interferon al pha, and
nal trexone) with antibiotics (e.g., 10 pentam di ne isothiorate) cytokines
(e.g. Th2), nodul ators of cytokines, chenokines or nodul ators of

chenoki nes, wioenmliane receptors (e.g. CCR5, CXCR4), np&GI/EPEPDS08henoki ne
receptors, or hornmones (e.g. growh hornone) to aneliorate, conbat, or
elimnate 1EV infection and its synptons. Such conbination therapy in
different fornulations, nmay be adm ni stered sinultaneously, sequentially or
I ndependently of 15 each other. Alternatively, such conbination may be

adm nistered as a single formnulation, whereby the active ingredients are
rel eased fromthe formulation sinultaneously or separately. The conpounds
of the present invention may al so b¥ adninistered in conbination with 20
nodul at ors of the netabolization follow ng application of the drag to an
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| act ose, gl usbsw,sudyas ethagal ortwates, or aprixtyre ofishch solveo Ifre@iraytbh. | n this case the
preparat imn euuldien M@0 oL dodfdin bther/phanrRddéhBdaDimkiBatids suchdd carri ed out both as

dry and as nMeifidianemRbii@Sand Sibilizadts QelPis b Yroflift. us i plep@dtion Ol vents are
veget abl e or .aRh iR} cofhibsThe stHE DmPomPid 3 EdntiEhtiortdm iRy 0.16" ©Oi | . Suitable

SOl VeNt's fOr g i paticular from approximately 0.3 to 3% by weight.

U)

25 Inorder to enhance the solubility and/or the stability of the compounds of formula (I) in
pharmaceutical compositions, it can be advantageous to employ o-, B~ or y-cyclo-
dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject

30  compounds are obviously more suitable due to their increased water solubility.

Appropriate cyclodextrins are @, B- or -cyclodextring (CDs) or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with Cy_salkyl, particularly methyl, ethyl or

35 isopropyl, e.g. randomly methylated B-CD; hydroxyC; salkyl, particularly hydroxy-
ethyl, hydroxypropyl or hydroxybutyl; carboxyC;.salkyl, particularly carboxymethyl or
carboxyethyl; C; salkyl-carbonyl, particularly acetyl; C,_salkyloxycarbonylC;salkyl or
carboxyC;.galkyloxyC, salkyl, particularly carboxymethoxypropyl or catboxyethoxy-
propyl; C,.qalkylcarbonyloxyC) salkyl, particularly 2-acetyloxypropyl. Especially



aqueous or al coholic solutions are water, ethanol, sugar solutions, or

m xtures thereof. Polyethylene glycols and pol ypropyl ene glycols are al so
useful as further auxiliaries for 5 other adm nistration fornms. For .
subcut aneous or intravenous adm nistration, the active conpounds, if desired
with the substances customary therefore such as solubilizers, enulsifiers
or further sodobdasises, are brought into solution, su®EEHE8HIS08T enul si on.
The conpounds of 10 formula (1) can also be Iyophilized and the

| yophi | i zat es obtai ned used, for exanple, for the production of injection
or infusion preparations. Suitable solvents are, for exanple, water,
physi ol ogi cal saline solution or alcohols, e.g. ethanol, propanol, glycerol,
in addition also sugar solutions such as glucose or nmannitol solutions, or
alternatively mxtures of the various solvents nentioned. 15 Suitable

phar maceutical formulations for admnistration in the formof aerosols or
sprays are, for exanple, solutions, suspensions or enulsions of the
conpounds ofnmﬁmﬂhu&am¢k¥m®wﬁbh%hhhﬁhy@ﬁ@lb@mb%wpymﬂﬁﬂﬁ¥gkﬂe salts in a

phar maceut i cabldinetag@ealn, 2bydeoxyethptfreh,2; hydronpbiypCRL hanol or water, or a m xture

of such sol vef§doxyprdpyltyetiiing @CtarbéxbiBetidily)profyIBLCD,ah i pRdila| SO addi ti onal | y
contai n othepy GISHED @alp-pepyl | 1 ari es such as  surfactants, emulsifiers

and stabilsi zers as well as a propel | ant Such a preparation customarily

contai ns t heqaGh | v 6o eHad o %mqgg%%rﬁgﬁgmga&gm approximately 0.1 to

2gﬁgngg Pﬁ;té%fﬂ ron1%§£rOX|11 sta 8???égm?s?ﬁg&égﬁpohkﬁ§50}nfgigﬁ{at?l)
in pharnaceﬁ?%%&?mﬁb B@FFF&WS it can be advant ageous to enploy %, P- or
7-cyclo- dextrins or their derlvatlves Q CO- sqlvents such as al cohol s
may i mpr otfe {pinteregiy Fﬁf?i’e‘iff"f'?“‘&?ﬁ)? °é’m_b M orpdmaem Will@ conpounds of formul a
(1) in Phar rr?@@%iﬂe%‘g %‘Bm ?WW&%%&WW%*eaQUEOUS I
conposi t i ons formdatiprsideseribgdith withjautifeng4) paieet in, thesounedsallir e obvi ously nore
sui t abl e due intefisting @ formnltitigthescotipovil off thepeebetiinlentioy. . The foplgipisi at e cycl odextrins
are m, n- Oﬁes&tb&b{ﬁ&e@ﬁ@gm'hhﬂbﬁ fufiehBte)for@fal AinBRESiodAd ®dn ethers thereof
wher i n o yﬁg%é%n SR Biodehifin 41ARIERG! LCOSE uni L Of
St tute

ol g
Lrhegéyf'sﬁp%%“% @yﬁipﬁaﬂoﬂﬁa il 5{“6" gg*é ﬂﬁ*""éﬂﬂ%cg'c:?&;?k;’?t e

particularly 8F6& - car boxyd . al kyl ,

particul ar| y fosp yﬁéﬂw@FWSPmd@aPHﬂ*? nymmgm%m%@wwyw carbonyl
parti cul ar | y a@epgbly kweet@trs@e ok fldvawey car bonyl C1- 6. al kyl or

car boxyCi 2®al kyl oxyCr 4al kyl , particul arly carboxynet hoxypropyl or
car boxyet hox Pthexyouypnidnt wagk to Enkhicy hemubility pf tuscp@podads dfithelpresgptar t i cul ar | y
2- acet yl oxypin®g@yién in fiapachichll cympofiticd Ofeldetbdted 43V E0AfUsE632003/ 050837

WO 98/42318, EP-A-499,299 and WO 97/44014, all incorporated herein by reference.

25 More in particular, the present compounds may be formulated in a pharmaceutical
composition comprising a therapeutically effective amount of particles consisting of a
solid dispersion comprising (a) a compound of formula (T), and (b) one or more
pharmaceutically acceptable water-soluble polymers.

30 The term “a solid dispersion™ defines a system in a solid state (as opposed to a liquid or
gaseous state) comprising at least two components, wherein one component is
dispersed more or less evenly throughout the other component or components. When
said dispersion of the components is such that the system is chemically and physically
uniform or homogenous throughout or consists of one phase as defined in thermo-

35  dynamics, such a solid dispersion is referred to as “a solid solution”. Solid solutions are
preferred physical systems because the components therein are usually readily
bioavailable to the organisms to which they are administered.

The term “a solid dispersion™ also comprises dispersions which are less homogenous



-35 noteworthy as conpl exants and/or solubilizers are (3-CD, randomy
nmet hyl ated (3-CD, 2, 6-dinethyl-(3-CD, 2-hydroxyethyl-(3-CD,

2- hydr oxyet hyl -y--CD, 2-hydroxypropyl -y-CD and (2-cat boxynet ho) W propyl - f
3-CD, and in particular 2-hydroxypropyl-(3-CD (2-HP-(3-CD). 5 The term

m xed et her denotes cyclodextrin derivatives wherein at |east two

cycl odext ri nWe2de4P8143r oups are etherifed with differeRETEPWIE8Uch as, for
exanpl e, hydroxy-propyl and hydroxyethyl. 10 An interesting way of
formul ati ng the present conpounds in conbination with a cyclodextrin or a
derivative thereof has been described in EP-A-721,331. Al though the
formul ati ons described therein are with antifungal active ingredients, they
are equally interesting for fornmulating the conpounds of the present
invention. The fornulations described therein are particularly suitable for
oral administration and conprise a5 antifungal as active ingredient, a
sufficient amount of a cyclodextrin or a derivative thereof as a

sol ubi | i zer , thespghe thamghid sgletions. Suchgignetsionsae npt themipiypod ehysiegly i er and an
al coholic commbhubmmemmbmymeawhym@pmmmwé|es the preparation of the
conposition. Said formulations may al so be rendered nore pal at abl e by
addi ng phar nBeeswti-ohble polyngcig éhp pastizleeis soneaplemiye palyngentidtdas ah | avours. 20 Ot her
conveni ents Wappent AscEtI6M G100 aPa sSiellenldiisblved th a0f% dqh@ustomiauid of the present
i nvention i ngpfgr naceuti cal conpositions are described in WO 94/05263, WO
98/ 42318, EP- A-499,299 and WD 97/44014, all incorporated herein by
reference. ﬁéhkh&ﬁwﬂﬁmﬂé&hhﬁﬂh@ﬁwmkﬁﬁmﬂmﬁ&ﬁ&hm&ﬁﬂPﬁMMﬂS may be formul ated
in a phar macgpy ég} dﬁﬁﬁﬁﬁ ég gs&gﬁ%agﬁﬂagcally ef fective

I

?Bmm‘ic”,bnﬁfl&aﬁy&p yl;f gﬁ e f%erseﬁv&Q Bl Cal 1y acoopt a

|caIIy accept abl e
wat er - sol ubl ¥HBlsMsthe ign refors to the yepage qymbes efmethyl pthery o | nes 4 system in

a solid stat EO‘(PQE%GFSWS@M@WCWWG?JWE‘#OW'g%i@@'@@ydfwm)fl conprising at |east
t Wwo conponeninsiar sulisitution refesethaayenme neanter of swolesthf pppyleseadidawhich or | ess evenly

t hr oughout t e ©icke WitlCaAARHYBncOde utiOdThe tlilbe moliBN sai d di spersion of the
conponent® is such that the systemis chemcally and physically uniformor

honpgenous t*Dlie@h&ﬁmldideﬁﬂedB@dﬁﬁﬁoﬁ&&nﬂépr@&éﬁﬂ@h&ﬁﬁepaﬁzgdafhhned in therno 35
gylnagl CSi fU GikperRiod Retle dorfPlor RIS it thRA o tﬁmﬁlg f&im&lﬁh g5t didd ﬁﬁfﬂh' d soluti Ot”"
ol id soluti o e conponents
therein are usu 4{ Tﬁg ?% igm%%% |¥% ?3¥E1%2Eetprgan&%ns to which they are

adni ni st ey ed® ands°““°n Ve, tmsmbemg

It may further be convenient to formulate the present compounds in the form of
nanoparticles which have a surface modifier adsorbed on the surface thereof in an
amount sufficient to maintain an effective average particle size of less than 1000 nm,
Useful surface modifiers are believed to include those that physically adhere to the

25 surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent.

Suitable surface modifiers can preferably be selected from known organic and
inorganic pharmaceutical excipients. Such excipients include various polymers, low
molecular weight oligomers, natural products and surfactants. Preferred surface

30 modifiers include iluted ¢ and anionic surfactants.

Yet another interesting way of formulating the present compounds involves a
pharmaceutical composition whereby the present compounds are incorporated in
hydrophilic polymers and applying this mixture as a coat film over many small beads,

35 thus yielding a composition with good bioavailability which can conveniently be
manufactured and which is suitable for preparing pharmaceutical dosage forms for oral
administration.

Said beads comprise (a) a central, rounded or spherical care, (b) a coating film of a



The term "a solid dispersion” also conprises dispersions which are | ess
honmogenous WO 2004/ 046143 PCT/ EP2003/ 050837 -36 throughout than solid
sol utions. Such dispersions are not chem cally and physically uniform
t hroughout or conprise nore than one phase. The water-sol uble polyner in the
particles is conveniently a polynmer that has an 5 apparent viscosity of 1 to
100 nPa.s whwo bussddsved in a 2 % aqueous sol ution at POEP28W/0808370n.
Preferred water-sol ubl e polymers are hydroxypropyl nethylcellul oses or HPMC.
HPMC havi ng a net hoxy degree of substitution fromabout 0.8 to about 2.5 and
a 10 hydroxypropyl nolar substitution fromabout 0.05 to about 3.0 are
generally water sol uble. Methoxy degree of substitution refers to the
average nunber of nmethyl ether groups present per anhydrogl ucose unit of
the cel l ul ose nol ecul e. Hydroxy-propyl nolar substitution refers to the
average nunber of noles of propyl e oxide which have reacted with each
anhydrogl ucose unit of the cellul ose nolecule. 15 The particles as defined
her ei nabove lydmphiie pglyreepand elankisgtrdvirgl agentandparseahegating adbmiegllayeti sper si on of t he
conponents, and then optionally grinding or mlling that dispersion.
Var i ous t echMateyial suitehiei fortusefag corgs indtrcheddmaye mapiifpld) pryvideddhatiaidns i ncl udi ng
mel t - ext r usi Bdlerials &Pphaynaciticallygcoapubleand hivd apptopfimadinenaibasamni nel t - ext rusi on bei ng
preferreds 2fmhdss. BRMplbdof uidPmharkils 60 PolibisGifdrgahiO sub@indes ol t he present
conpounds i NgtNe of MaNcAhria VAR MM Ls@leRSE Wi ch have a surface nodifier
adsorbed on the surface thereof in an anount sufficient to maintain an
effective av Plubadseds | I . ; ful surface
nodi fiers argﬁ3 e.ioeved sﬁga}%ﬁgg?kﬁ%ééd%@m%%&gﬁggﬁ@yﬁﬁhere to the 25
surface qf thé™antiretroviral agent but do not chemically bond to the
antiretroviral adgent, . Sui t?.ll%lw;ﬁmsltégfgn%ehrtrgdj“f'ngrrcgmcan pr eferably be sel ected
fromknown o é’a i aﬁcfheplmﬁ%rgam C l]ﬁ,ar facedtical Clplents. Such excipients
i ncl ude var i FROPeE %@WW°%‘T£%T%?“?A§PW6W ffeF'8, natural products
and sur f act atett ot asspy ferdeterpining she elpility: ef apotentipl phapasentical @éghid¥EIV | ut ed ¢ and anionic
sur f act ant s. reYst trasroiptise, HIV erowthax batin (Fhisgspechdf the Gwentidnanay figd itshe pr esent
conpoundsisi nkeinyEAm:euti@ahededthpaogiams.al conposi ti on whereby the present
conpounds are incorporated in hydrophilic polyners and applying this
m Xture as aThe@éupoinds ¢Tthe predentifretifiorSdambe usdd @pytienotyporedistinée yi €l di ng a conposi tion
Wi th good bi geiaink aiyh, kel asthdwn RecormtiinabtQiky8 3 B diihival Rfhagei@MGf act ured and whi ch
I's suitable foh.RiERAkhdIkRAUMBAAY! A GatlcHlARRGA LQE for oral
20  monitoring system is a recombinant assay known as the Antivirogram@. The

Antivirogram® is a highly automated, high throughput, second generation, recombinant

assay that can measure susceptibility, especially viral susceptibility, to the compounds

of the present invention. (Hertogs K et al. Antimicrob Agents Chemother, 1998;

42(2):269-276, incorporated by reference).

25
Interestingly, the compounds of the present invention may comprise chemically
reactive moieties capable of forming covalent bonds to localized sites such that said
compound have increased tissue retention and half-lives. The term “chemically reactive
group” as used herein refers to chemical groups capable of forming a covalent bond.

30 Reactive groups will generally be stable in an aqueous environment and will usually be
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride,
or an imidate, or a maleimidate thereby capable of forming a covalent bond with
functionalities such as an amino group, a hydroxy or a thiol at the target site on for
example blood components such as albumine. The compounds of the present invention

35 may be linked to maleimide or derivatives thereof to form conjugates.

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
be administered depends on the individual case and,' as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,



adm nistration. Said beads conprise (a) a central, rounded or spherical
core, (b) a coating filmof a WO 20041046143 PCTI EP2003/ 050837 -37
hydrophilic polymer and an antiretroviral agent and (c) a seal -coating

pol ymer layer. Materials suitable for use as cores in the beads are

mani fol d, provided that said materials are pharnmaceutically acceptable and
have appr opr waxt204serensi ons and 5 firmess. Exanpl es offCEHEBHOMIET| als are
pol ymers, inorgani c substances, organic substances, and saccharides and
derivatives thereof. The route of adm nistration may depend on the condition
of the subject, co-nedication and the |ike. 10 Anot her aspect of the
present invention concerns a kit or container conprising a conpound of
formula (1) in an anount effective for use as a standard or reagent in a
test or assay for determning the ability of a potential pharnmaceutical to
inhibit W reverse transcriptase, H'V growth, or both. This aspect of the
invention may find its 15 use in pharmaceutical research programs. The
conpounds  of %% HefiegieRRy SRAImnittint 498 An thenetepss anfdadtion af 5HREEY pi ¢ resi stance
moni t ori ng asempgunds employed inradkqasovier thesapy ot pranbilpxis.hyinlsg on the mturehe cl i ni cal
managenent o#fnd s¢verdty ofthe irnfetigiendsyoponsgand orstbosee sgesteight cagneliibation A particul arly
useful resi Siﬂfiﬁ&dwreﬁﬁaﬁkwéﬁisioﬂ@eW&Wm&e&&m&ﬁioﬂ&ﬂ&mﬁﬁ§ay known as the
Anti vi rogrsa”*thexl_ﬂ}‘%s l{yﬁgfca&(s{oﬂmhygth Eﬂ?é&faé&i&p@&ﬁfo?ﬂ i gh throughput ,
second gener j tmapgéétaa%;%e 2 :g@:@@ﬁ{fsel 1{§§ept| bility,

especially v a ag 3 t e present invention.
(Hertogs K ef PEfred &B‘B‘e ‘E% Eﬁ&’r&?tgh §S§§1 b 42(2): 269- 2786,

i ncor por at ed 2dRnisteasd dy e fer of WW@P%&?‘H&W‘”SP‘F?@' &R of the present
i nventi on nayr fewdissividgd destseni cal |y reactive noieties capable of forming
coval ent ponggeidstd thomreged sites such that said conpound have increased
tissue retengg@di: qmoh@hﬁoddxf,egﬁenﬁhe term chemically reactive group" as

used herein gefgeh ,nuo,gﬁgug%ugg,gggla&l&; of R Pele @ coval ent bond. 30

Reactive gro Hﬁpﬂﬁ environment and wi ||
usual ly be %(Ran k“y“?d% os (l:()’r"’yf? convenl eﬁ{] acyl’ group, either as an

ester or a Wmdzarmmbjtbpofrmmnscnptdate, or a nmaleimdate thereby capable
of farm ng ayeRiv:abrediagelihibitiobfHIV rdvéid Ghds@ipRieichdyRSd HdkoRR-a88 am no group, a
hydroxy or  aahdQk cobouhd'§iadadd Wk inSlidednofd) fOr exanpl e bl ood conponents such
as al bum ne. The conpounds of the present invention
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Preparation of the compounds of formula (I) and their intermediates
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35 may be linked to nmal eim de or derivatives thereof to formconjugates. The
dose of the present conpounds or of the physiologically tolerable salt(s)
thereof to be adm nistered depends on the individual case and, as
customary, is to be adapted to the conditions of the individual case for an
optimum effect Thus it depends, of course, WD 2004/046143 PCTI EP2003/ 050837
-38 on the fwapeevmesdf administration and on the pot eREVERHE/UMBALi on of
action of the conpounds enployed in each case for therapy or prophylaxis,
but also on the nature and severity of the infection and synptons, and on

t he sex, age, weight co-nedication and individual responsiveness of the
human or aninmal to be treated and on whether the 5 therapy is acute or
prophylactic, Customarily, the daily dose of a conpound of fornmula (1) in
the case of administration to a patg ent approximately 75 kg in weight is 1
ng to 3 g, preferably 3 ng to 1 g, nDre preferably, 5 ng to 0.5 g. The dose

can be admnjstered in th di vi dua or divided into
several , e. gﬂl Sygnesi ¢f pempoun "1’ m“‘? 1“ emmlfh% ?faglio Le2ends to the

scar es F|guréNEWL#Nﬁﬁmﬁ$hﬁﬂﬂﬁPwﬁﬁm€kH@WWW?HF(qﬂﬁ&?émmﬁﬁﬁhal|zed vi rus
producti on i mmd¥refixipgonditions inrgcetipfacid,drilded 3e(ff-nitiophehyamigo)inddle @he conpounds under
i nvesti gat i oqValekietd coals OigmitefeReycl mpdiEnd] MansC)e 14, ©7875T75hi6d; LAl . Figure 20 In
Vi tro inhii hi{GeRfotstkEYoRdiS L141 199635395, DiAstion of&'&nﬁéﬂﬂ%mm@er centage inhibition
of HV reverﬁgmﬁgﬁﬂﬁg&h SEnaSRAk h&g ﬁﬁ&ﬁﬁhe 4 s: anmount of conpound
added to wel | h cLpmple %m oer 1&%m ﬁ@ﬁ%g}lon of the conmpounds
of formula (2)°% ﬂ’ﬂs‘?‘ﬁcm et"f'nalaes o usc él HN/ _ ° _NO2 HN
NO2 [hN H / ﬁc%P-;TRF“ I MyCeaiksY- DVF Ca OaN
Transl.); EN; 30 7 1996 472 477 Khim Farm.Zh.; RU; 30 7 1996 42 46).
10 Knoevenagel condensation of intermediate (d) with ethyl cyanoacetate in the presence
of a catalytic amount of triethylamine and subsequent intramolecular cyclisation of
intermediate (€) under reflux in 1,2-ethanediol, yielded compound (1) (1-(4-nitro-
phenyl)-2-ox0-2,5-dihydro-1H-pyrido[3,2-b]indole-3-carbonitrile) (Ryabova, S. Yu.;
Alekseeva, L. M.; Granik, B. G.; Chem. Heterocycl. Compd. (Engl.Translat.)36; 3;
15  2000; 301 — 306; Khim.Geterotsikl.Soedin.; RU; 3; 2000; 362 — 367). N-methylation
using methyl jiodide led to compound (2) (5-methy}-1-(4-nitro-phenyl)-2-oxo-2,5-
dihydro-1H-pyrido[3,2-b]indole-3-carbonitrile).

More in particular, to a mixture of N-acetyl-3-hydroxyindole (a) (0.114 mol, 20 g) in
20  acetic acid (150 ml), was added 4-nitroaniline (1.5 equiv., 0.171 mol, 23.65 g). The

mixture was heated at reflux for 5 hours and cooled to room temperature. An orange

precipitate was filtered off and washed with isopropanol and diisopropyl ether,

affording intermediate b [S. Yu. Ryabova, N.Z. Tugusheva, L. M. Alekseeva, V.G.

Granik Pharmaceutical Chemistry Journal 1996, 30, 472-477] (20.71 g, yield = 62%,
25  purity(LC) > 98%).

Intermediate b (0.070 mol, 20,71 g) was mixed with methanol (200 ml) and
triethylamine (3 equiv., 0.210 mol, 21.27 g) and the mixture was heated at reflux for 4
hours, cooled to room temperature and evaporated under reduced pressure to a dry

30 powder. The crude product ¢[S. Yu. Ryabova, N.Z. Tugusheva, L M. Alekseeva, V.G.
Granik Pharmaceutical Chemistry Journal 1996, 30, 472-477} (purity(LC) > 95%) was
used as such in the next step.

To ice-cooled N,N-dimethylformamide (hereinafter referred to as DMF) (50 ml) was
35 added dropwise phosphorus oxychloride (3 equiv. , 0.210 mol, 32.22 g) keeping the
internal temperature < 10°C and the cooled mixture was stirred for 1 hour. Then, a
solution of ¢ in DMF (100 ml) was added dropwise, keeping the reaction temperature
< 10°C during the addition. The ice-bath was removed and the reaction mixture was



_ OCaNOCEt ~NHN\V/ ~OHRNI / NH NNONHOAHt HNOH ad CH QN
ON CH, 20 2 WD 2004/046143 PCT/ EP2003/ 050837 -39 The synthesis of
conpounds (1) and (g) started fromthe comrercially avail able

1- acetyl - 3- hydroxyi ndol e (a). Condensation of internediate (a) with

4-nitroam ine, wunder refluxing conditions in acetic add, yielded

3- ((4-ni tropkamgdaoastuno) i ndol e (b) (Val ezheva et al . ; PCT/EP2003/050837

Chem Het erocycl . Conpd. (Engl . Transl); 14; 1978; 757,759, 760; 5

Khi m Get erot si kl . Soedi n.; 14; 1978; 939). Deacylation of internediate (b)

with triethylamne in refluxing nethanol and fornylation of internediate
(c) using phosphorus oxychloride i n di metyl fonnam de resulted in

intermedi ate (d) (Ryabova, S. Yu.; Tugusheva, N. Z.; Al ekseeva, L. M;
Ganik, V. G; Pharr. Chem J. (anl Trans!.); EN, 30; 7; 1996; 472 - 477,
Khim Farm zh.: RU. 30; 7: 1996: 42 %-46). 10 Knoevenagel condensation of
internmediate (d) wth ethyl cyanoacetate in the presence of a catalytic
amount of t r stiseday rogmiterperature for 1§ haueg khp mixfurewegpepediatg ficg™atery c| i sat i on of

i nt er medi at e (1(li)) avthkmheated bVemight at 60PC xdedolied eebmaémpespfueel Thed conpound (1) (1
-(4-nitro- pb@dﬂtht)w&-n@}éﬁdgyMbﬂ?b@%ﬁéﬂsﬁck&swl&iwdﬁfvﬁerﬁsobﬂoﬁahﬁ}3 carbonitrile)
(Ryabova, S gim.Het erocycl . Conpd.

Engl . T | kl . Soedi RU, 3;
L5od 153! 35«5ﬁiﬂ%r%9cm3%hmw%gﬁwwﬁe T o oo (2
(5- met hyl - il z -2 5- drhydro-1H pyrido

3,2-b d | b xt f

N noetyl -3 hiap B ALboLe s 1588 i hsehgiani st s poasgyBiec 207 (150 )
was added 4- M%eﬂ‘é‘él*?roﬁ?‘ﬁ‘é &P gbméa‘wﬁyma‘ﬁwﬂ‘i L1.@9g)dRegitureThe i xt ure was

heat ed at 10 efvpahratdd@rreffix o & hayrsaeeoled-to b thmpemtyrey Bltered andidheresidi €. An or ange
was successively washed with isopropanol and diisopropy ether to afford intermediate

e[S. Yu. Ryabova, L.M. Alekseeva, B.G. Granik Chemistry of Heterocyclic
Compounds 2000, 36, 301-306] (16.42 g, yield = 78%, purity(LC) > 95%).

15  Astirred sdspension of d (0.043 mol, 16.42 g) in ethyleneglycol (200 ml) was heated at
reflux for 2 hours and cooled to room temperature, The precipitate was isolated by
filtration and washed successively with isopropanol and diisopropyl ether. Crude
compound 1 was crystallised from DMF/water as follows: the crude precipitate was
dissolved in warm DMF (250 ml). To the warm solution, water (100 ml) was added and

20 the solution was cooled to room temperature, allowing compound 1 to precipitate, The
precipitate was isolated by filtration and washed successively with isopropanol and
diisopropyl ether to afford compound 1 (10.52 g, yield = 73%, purity(LC) > 98%). ‘'H
NMR (8, DMSO-D6): 6.11 (1H, d, J = 8 Hz), 6.86 (1H, t, J ~ 8 Hz), 7.38 (1H, t, J=8
Hz), 7.54 (1H, 4, = 8 Hz), 791 (2H, d, T = 8.6 Hz), 8.55 (2H, d, I = 8.6 Hz), 8.70 (1H,

25 s),12.00 (1H, brs).

To a mixture of compound 1 (6.05 mmol, 2.0 g) in DMF (20 mi) was added potassium
carbonate (2 equiv., 12.11 mmol, 1.674 g) and methyl iodide (1.5 equiv., 9.08 mmol,
1.289 g) and the mixture was heated at reflux for 2 hours. The wamm suspension was

30 further diluted with DMF (40 ml). Water (40 ml) was added dropwise to the warm
solution and the mixture was cooled to room temperature, allowing compound 2 to
crystallise. The precipitate was isolated by filtration and washed successively with
isopropanol and diisopropyl ether, affording compound 2 (2.085 g, yield = 91%, purity
(LC)>98%). 'H NMR (3, DMS0-D6): 3.93 (3H, 5), 6.12 (1H, d, J =~ 8 Hz), 6.89 (1H,

35 t,J=8Hz),745(1H,t,J=8 Hz), 7.64 (1H, d, T~ 8 Hz), 7.89 (2H, d, = 8.5 Hz), 8.54
(24,4, 1=8.5Hz), 8.99 (1H, 5)



precipitate was filtered off and washed with isopropanol and d isopropyl
ether, affording internediate b [S. Yu. Ryabova, N Z. Tugusheva, L. M
Al ekseeva, V.G Grani k Pharnaceutical Chem stry Journal 1996, 30, 472-477]
(20.71 g, yield = 62% 25 purity(LC) > 98%. Internediate b (0.070 nol,
20.71 g) was mxed with nmethanol (200 m) and triethylamne (3 equiv.,
0.210 nol, 2VOR0RHodEAt the ni xture was heated at refl u¥CEEF5MUrs, cool ed
to roomtenperature and evaporated under reduced pressure to a dry 30
powder. The crude product ¢ [S. Yu. Ryabova, N. Z. Tugusheva, L.M Al ekseeva,
V.G Gani k Pharmaceutical Chenfsny Journal 1996, 30,472-477] (purity(LC) >
9599 was used as such in the next step. To ice-cool ed N, N-di net hyl for mram de
(hereinafter referred to as DMF) (50 m) was 35 added dropw se phosphorus
oxychloride (3 equiv. , 0.210 nol, 32 22 g) keeping the internal
tenperature < 10C and the cooled mXture was stirred for 1 hour. Then, a
solution.of ¢ in DMF (100 mM) was added dropw se, keeping the reaction
t enperature E’E‘mfbefhﬁﬁ"r%g the addition. The ice-path was renoved and the
reaction m xture was WO 2004/ 046143 PCT/ EP2003+0850837 -40 stirred at room
tenperature P 1.5 hours. THeNni xture was pourg(g into ice-water (1 liter)
and then heate ver ni ght at GCQnd cooled to r tenperature. The
precipitate wa ated by fil ti®n, washed s sy vely with water,
i sopropanol and N &f f ore—t ntermgdyated [S. Yu. Ryabova,
N. Z. Tugushe A G ani k Ppb
Journal 1996,~80N472-477] (15+98Ng, yield = 8 ty (LO > 95%. To a
m xture of d (0. 056! nol , 15.93 g)Hi n% sopr opanol (1'% m ko was added
triethylamine (1.5 equiv., 0.085 not, 8.59 g) and éthyl cyaooacetate (0.068
nmol , 7.69 Q) A sdiition ofitin@chiprideldihydvats (10 emnive 0.0@tmot, @3.54 gX infegncenfiatiiour s, cool ed to
mom t enper at hidfdchidric bdidREH) wH8 BidédiRopiviSto 8 biRIcIASC) SahtioLai(M@ky washed with
:_ s&prgdpaﬂql ABCh il B SUBY. ThvRHre frid hébkel Y66PC FHUBEIE PhebiRtion © [CS;- \ngboRyggova,
: ekseeya, g % Cofgpounds : :
301- 306] (16%0 e‘&tog%n?%h%‘t éﬁl Jo?(:g&it (g‘[%%%?&% A.,gtlrred suspensi on
of d (0.043 FBfPE=E gmrogy |ﬁme'% é’h g/gg/ wz_ J Fﬁ*j}""%(&"s heated at refl ux
for 2 hours 4perestamddiisererylstien(t-2 spaddt efalp B8 pitate was isol ated by
filtration and washed successively with isopropanol and diisopnpyl ether.
Orude . colfpobomeiemsnie finpthyl sl (4 ear-ONR mEsk SF T RAIELRS: t he cr ude
preci pitate taixturedf compoupddt (0.333mmoln! Qp) io PYEF (hin)). The rrpstiqnipeixtygar m sol ut i on,
wat er (100 niwhs)heaterl 8t refbhel €oai 1 Boutl ARG cooltingg, theleastionomixtyrerwascantdddnckodnd r oom
t enper at ur e, teipdrafitd, the)solbAwE Bifhitell witkdiibdpRGy! Pthdr AddStirred B2 %4 hour. The
precipitate was isolated by filtration and washed with diisopropyl ether affording
15 compound 40 (103 mg, yield = 84 %, purity (LC) =96 %).

CNcal Chemi stry

Example scheme A4
N
O,N H.N @N
Q T, e
% SnCIz O & [o]
CN _— N
CI& @fqéﬂ Hoke \
N N N
. Cs 89 CHy CHy 59

To a stirred solution of 7 (0.312 mmol, 107 mg) in ethanol (1 ml), a solution of tin{I)
20 chloride dihydrate (3.5 equiv., 1.09 mmol, 245 mg) in concentrated hydrochloric acid

(0.4 ml) was added and the reaction mixture was stirred at 60 °C for 2 hours. The

reaction mixture was diluted with water and sodium bicarbonate was added until pH >

7. The precipitate was isolated by filtration. The precipitate was washed with

isopropanol and diisopropyl ether affording crude compound 89 that was used as such
25 in the next step.



precipitate was isolated by filtration and washed successively with

i sopropanol and diisopropyl ether to afford conpound 1(10.52 g, yield =
73% purity(LC) > 98%. '"H NWR (8, DVsO-D6): 6.11 (1H, d, J =8 Hz), 6.86
(1H, t, J=8 Hz), 7.38 (1H, t, J=8 Hz), 7.54 (1H, d, J = 8 Hz), 7 91(2H, d,
J =8.6 Hz), 855 (2H, d, J =8.6 Hz), 8.70 (1H, 25 s) 12 00 tor a).
To a ni xt ur e Ve 20e404pidbind 1(6.05 mmol, 2.0 g) in DVF ( 2GCGHEP2RHES ZId
pot assi um carbonate (2 equiv., 12.11 nmol, 1.674 g) and nethyl iodi de (1.5
equiv., 9.08 mmvol, 1.289 g) and the m xture was heated at reflux for 2
hours. The warm suspension was 30 further diluted with DVF (40 nil). Water
(40 M) was added dropwise to the warm solution and the m xture was cool ed
to roomtenperature, allow ng conpound 2 to crystallise. The precipitate
was isolated by filtration and vvash%g successively with isopropanol and

di i sopropyl ether, affording conmpourid 2 (2 085 g, yi el d = 91% purity (LC) >
98%) . rH NI\/R(S = Hz), 6.89 (1H,
35 t, J = g fpyiutiop °%5'?‘IT!P°"¥“’“3‘3F“&§‘QB ﬂlﬁ% mg”iz’elam‘g’fﬁ eq‘a")‘f}“%“”s Hz), 7.89 (2H,

d, J 8 5 H2gid (28 mb)vas gdged drogwisepo a-sofytian of fhy aming 39 (13 9&404%5"“19123112004/ 046143

PCTI EP2003/ Omld(inm)aaomeemsmhwmrmat@mfﬁznﬁnutﬁanﬂcqgle\iwl O\l N-" N
CN I | \ | | réoh tenfpbtatf. ThOprévipiab wids fiddled@id vaktad with wateh 180 heteowdbe hy dr at e (10
equiv., O. 9%&%&&&@%&9@ SRR PR by pegiavbiic, ¢ acid (20ml) was

added dr OPW §Rordiify eat e?l I@QJHO* bﬁﬂy(ﬂé)%w asQ:Qx@nﬁ)hEDl 2 g) in ethanol

50 m). The mxture was at 60C tor 4 hours. The solution was cool ed
to room terrp%%‘}ﬂsﬁlggggaqueous satur ated sodi um bi carbonate was added
until pH > 7 npoun 4 was i sol at § by filtration and washed successively

with isoproyb‘ ol. and di i so@rop (1.23 g, yield = 68% (purity(LC) >
98% . 10 N, I\I—thglforr@ﬁq @ﬁeu @acetal (10 equiv., 3.33 mmol, 396
ng) was added t 0~ \g-{n xture &fHconpoun 4 (¢0.333 mmol, 100 ng) in DVF (I
nil). The rea npxP¥r & was héated at
t he reaction @»- was cooled to ro erature, the solution was
diluted with dilscﬂ'\oropyl et her and st for "% hour. The precipitate was
isolated by filtrgtion and washed w th c{#éopropyl et her affording

{lagx for 1 hour. After cooling,

10  To a mixture of the amine 89 (104 mg, 0.33 mmol) in pyridine (3 ml) was added
diformylhydrazine (87 mg, 0.99 mmol), followed by trimethylsilyl chloride (539 mg,
4.96 mmol) and triethylamine (234 mg, 2.32 mmol) dropwise. The reaction was heated
at 100°C for 2.5 hours and cooled to room temperature. The mixture was concentrated
and co-evaporated with toluene. The resulting residue was taken up into methanol and

15 filtered. The filtrate was concentrated to give 110 mg of a yellow solid. The crude
product was purified by preparative HPLC affording compound 61 as a bright-yellow
solid (50 mg, yield = 41%).

Example scheme A7
O.N ON

Q 0 /e Q
3 CN DN N q CN
) / K2CO3 or NaH N /
N N

H 4 13

N
2 J

Method A: To a stirred solution of compound 1 (0.6 mmol, 0.200 g) in DMF (15 ml)
was added potassium carbonate (3 equiv., 1.8 mmol, 0.248 g) and 1-(2-chloroethyl)-
pyrrolidine hydrochloride (1.5 equiv., 0.9 mmol, 0.152 g) and the mixture was heated at
reflux for 5 hours. The mixture was cooled to room temperature, water was added and




15 conpound 40 (103 ny, yield = 84 % purity (LC) = 96 9.
A4 2N H/N O OO SnCl2 O CHNHOAC I\ \ I N 6NO 2 CHe 89 bi bH, 59

stirred solution of 7 (0.312 nmol,

tin(ll)

wat er and sodi um bi car bonat e was added unti |

Exanmpl e sche

107 ng) in ethanol (I nil), a solutio

20 chloride dehydrate (3.5 equiv., 1.09 nmmol, 245 ng) in
concentrated hydrochloric acid (0.4 m) was added and the reaction m xture
was stirred aM0B®/0&GHbr 2 hours. The reaction m xture PEEEPHPYEIRT with

pH> 7. The precipitate was

i solated by filtration. The precipitate was washed with isopropanol and
et her affording crude conpound 89 that was used as such 25 in
t he next step. WD 2004/ 046143 PCTI EP20031050837 -42 A sol ut
2, 5-di met hoxyt etrahydrofuran (160 ng, 1.21 mml, 2.9 equiv.)
(2.5 M) was added dropwi se to a solution of the amne 89 (132 ng, 0.42
acetic acid (5 nL) at 90" The mixture was stirred at 90C for 5
m nutes and cooled to roomtenperature. The precipitate was filtered and

diisopro

mmol ) in

washed with

pyl

i on of
in acetic

me
To a
n of

acid

{ha preqipitats wes isplyted pyftion aad,wshed sucecssyply Hithisepropepland - de product was

further puri fiisegopighethertesfiordrompoandAP(0392 g,z 57 #k.ReritgGRTAIWY 59 (63 g, yield =

41 % purity (LC = 94% as brown solid.

Exanpl e schene A6 N H2N O O NLN

H NN H xH HMethod B:Jo\a stirefl mixijre.of comppunCN\(6-1 mipol, B0 g in DMEX20®D a i xt ure of the
am ne 89 (5104asuied Sund3 Nerarmbsphererat 1oyt fegiperature, Sdinin hydnss(13migeld  di f or nyl hydr azi ne
0. 9905383 6D%). frEd] rbaotive ehixfive vak btiffed 4D pobid tehdran@dibor30indeand 539 Ny,

(87 nu,

10

15

20

25

1-(2-chloroethyl)pyrrolidine (6.6 mmol, 1,13 g) was added portionwise. The mixture
was stirred overnight at room temperature. The solvent was removed under reduced
pressure, water was added the aqueous solution was extraction with ethylacetate (3x).
The organic phase was dried (MgS0,), filtered and the solvent was removed under
reduced pressure. The crude product was purified on silica (dichloromethane/methanol
90/10) to yield compound 13 (1.023 g, yield = 40%(LC), purity > 98%).

Example scheme A8
O2N ON OaN,

Qs v Qp O Q5

To a mixture of compound 1 (3 mmol, 1.00 g) in DMF (25 ml), was added sodium
hydride (1.2 equiv., 3.6 mmol, 172 mg of 50% NaH in mineral oil) and the mixture was
heated for 1 hour to 50°C. The mixture was cooled to room temperature and 1-bromo-
3-chloropropane (1.5 equiv. 4.5 mmol, 0.702 g) was added. The reaction mixture was
stitrred overnight at room temperature. The reaction mixture containing intermediate f
was used as such in the next step.

Pyrrolidine (1.5 equiv., 0.909 mmol, 0.065 g) was added to 5 ml of the reaction mixture
of the former step containing intermediate f (0.606 mmol) and the mixture was heated
for 5 hours at 70°C. The reaction mixture was cooled to room temperature, precipitated
with water and successively washed with isopropanol and diisopropyl ether.
Purification by preparative HPLC gave compound 24 (0.040 g, yield = 15%, purity
LO) >95%).



4.96 mol ) and triethylamne (234 ng, 2.32 nmol) dropw se. The reaction was
heated at 100C for 2.5 hours and cooled to roomtenperature. The m xture
was concentrated and co-evaporated with toluene. The resulting residue was
taken up into nethanol and 15 filtered. The filtrate was concentrated to
give 110 ng of a yellow solid. The crude product was [l {,%)g%sgﬂg
preparative MO2044R16Y di ng conpound 61 as a bright-yell i (50 ng,
yield - 41 %9. Exanple scheme A7 c2N 0 2N O("-/, NO N h CN/ cN K2CO3 or
NaH 1 ~ 13 20 C Method A: To a stirred solution of conmpound 1(0.6 nmol,
0.200 g) in DW (15 m) was added potassium carbonate (3 equiv., 1.8 mol,
0.248 g) and 1-(2-cbloroethyl)- pyrrolidine hydrochloride (1.5 equiv., 0.9
mol, 0.152 g) and the mixture was heated at reflux for 5 hours. The
m xture was cooled to roomtenper atyre, water was added and WO 2004/ 046143
PCT/ EP2003/ 050837 -43 the precipitate was isolated by filtration and washed
successi vel y vm tﬂ @g opanol and diisopropyl ether to afford conpound 13
(0.192 g, sehe) hburlty(LC > 959 . Method B: To a stirred m xture of
conpound 1(6 ’fﬂ , 2.00 g) in°™WE (20 M) 5 wad’sdded -under N2-at nosphere
at roomterrper@? soQ/uﬁonr)(d i (33 mol, O. 59 £0% . The reaction
m xture was stir enp e for 30 mn a
1- (2-chl or oe @] |-d'r-rre—'(6 N T3 ) ™porti onwi se. The
m xture was -¢red over ni ght gom t enper at ur e solvent was renoved
under reduced ptfessure, water wag %d@ed t he aqueoqls{oisuti on was extraction
regd

with ethylacetate (3x). 10 The orgagi c phase was d (MgSAH), filtered and
t he sol vent was renoved under re ced pressure. de product was
purified on silica (dichloronet hane/ met hanol 90/ 10[ WO ¥+el d conpound 13
(1.023 g, yield - 40%LC), purity > 98% . Exanple schenme A O(ZN ON Ga ~NO
8r~~"Cl on, O VNINOGCNCN-. I \ , CN NaH °2"Q

To a stirred mixture of compound 1 (2 mmol, 0.660 g) in DMF (7.5 ml) was added
potassium carbonate (6 mmol, 0.828 g) and zert-butyl-2-bromoacetate (2 equiv.,

5 4 mmol, 0.776 g) and the mixture was heated to reflux for 1 hour. Compound 125 was
not isolated and used as such in the next step.

To the crude reaction mixture of compound 18 was added 12 N hydrochloric acid until
pH = 0-1. The mixture was heated to reflux for 1 hour, cooled to room temperature and

10  precipitated with water. The precipitate was isolated by filtration and washed
successively with water, isopropanol and diisopropy] ether to afford compound 19
(0.495 g, yield = 64%, purity > 98%).

To a mixture of compound 19 (0.13mmol, 0.0050 g) in DMF (4ml) was added

15  1,1’-carbonyldiimidazole and the mixture was stirred at room temperature for 2 hours,
1-Methylpiperazine was added and the mixture was stirred overnight at room
temperature. Compound 20 precipitated on the addition of water and the product was
isolated by filtration. The precipitate was successively washed with isopropanol and

diisopropyl ether to give 20 (0.039g, yield = 63%, purity (LC) > 95%).
20



N1} 24 C 15 To a mxture of conpound 1 (3 nmmol, 1.00 g) in DVF (25 m),
was added sodium hydride (1.2 equiv., 3.6 mml, 172 ng of 50% NaH in
mneral oil) and the m xture was heated for 1 hour to 50C. The m xture was
cooled to nomtenperature and 1-brono- 3-chl oropropane (1.5 equiv. 4.5 nmol,
0.702 g) was added The reaction m xture was 20 stiffed overnight at room

t enper at ur e. wihmoé1et i on ni xture contai ni ng i nter medi XCEEP200HRW3sed as
such in the next step. Pyrrolidine (1.5 equiv., 0.909 noral, 0.065 g) was
added to 5 ml of the reaction m xture of the former step containing
internediate f (0.606 mmol) and the m xture was heated 25 for 5 hours at
70C. The reaction m xture was cooled to roomtenperature, precipitated wth
wat er and successively washed with isopropanol and diisopropyl ether.
Purification by preparative HPLC gave conpound 24 (0.040 g, yield = 15%
purity (LC) > 95%. WD 2004/ 046143*PCT/ EP2003/ 050837 -44 Exanpl e schene A9
GaN 01"n, O ar-"Y O~ &N OzNp NON/ ONON NN H1 O 125 079 OH f--\
H N 2N N ErpmplgsehemepAl To g stirred mixture of conpound 1(2 nural, 0.660

g) in DV (798, m) was addedoMpotassi um carbon®d¥e (6 mmol, 0.828 g) and
tent-butyl-2-acetate(2 v., Q
2 o TEAA

NH,OH CF.
N 2 N NH — N N
CN N\ O
N1 O\ _/ Hn-oH 7 W
' \ N
Cl [+

)
2 e 10 CHs Hy 12

To a mixture of compound 2 (2.90 mmol, 1.00 g) in ethanol (20mt) was added
hydroxylamine hydrochloride (5 equiv., 14.52 mmol, 1.01 g) and potassium carbonate

5 (6 equiv., 17.43 mmol, 2.408 g). The mixture was heated at reflux for 24 hours, cooled
to room temperature and the precipitate was isolated by filtration and successively
washed with water, isopropanol and diisopropyl ether to afford compound 70 (0.933 g,
yield = 81%, purity (LC) =94%).

10  To a mixture of compound 70 (0.265 mmol, 0.100 g) in pyridine (15ml) was added
trifluoroacetic anhydride (1.2 equiv., 0.318 mmol, 0.038 g) and triethylamine
(1.5 equiv., 0.400 mmol, 0.040 g) and the mixture was heated at reflux for 12 hours.
The solvent was removed under vacuum and the residue was purified by
chromatography over silica gel with dichloromethane/methanol (95/5) to afford

15  compound 72 (0.044 g, yield = 33%, purity (LC) = 91%).

Example scheme A1l

ON O.N
Q 0 Q 0
" NH coi Y N
N7 NH \_7 H’&o
N HO N

CH, CHy
70 63
To a stirred mixture of compound 70 (0.265 mmol, 0.100 g) in acetonitrile (15 ml) was
20 added 1,1°-carbonyldiimidazole (0.318 mmol, 0.052 g) and the mixture was heated at
reflux overnight. The mixture was cooled to room temperature, water was added and
extracted with dichloromethane (3 x 30 ml). After evaporation of the aqueous layer,
compound 63 was obtained (0.058 g, yield = 45%, purity = 83%).



54 mol, 0.776 g) and the m xture was heated to reflux for 1 hour. Conpound
125 was not isolated and used as such in the next step. To the crude
reaction m xture of conpound 18 was added 12 N hydrochloric acid until pH =
0-1. The m xture was heated to reflux for 1 hour, cooled to roomtenperature
and 10 precipitated with water. The precipitate was isolated by filtration
and washed smacmomesusedl y W th water, isopropanol and di iPSHEPWPAS08T her to
afford compound 19 (0.495 g, yield = 64% purity> 98%. To a m xture of
conmpound 19 (0.13mml, 0.0050 g) in DV (4m) was added 15
1,1 -carbonyl dii mdazole and the m xture was stirred at roomtenperature for
2 hours. 1-Methyl pi perazi ne was added and the m xture was stirred overni ght
at room tenperature. Conpound 20 precipitated on the addition of water and
the product was isolated by filtration. The precipitate was successively
washed with isopropanol and diisoptfpyl ether to give 20 (0.039g, yield =
63% purity (LC) > 95% . 20 WO 2004/ 046143 PCTI EP2003/ 050837 -45 Exanpl e
scheme A10 OEru@egcheppalX / NH2O0H J/NH TFAA N~.~F3 OH N NNN ~ .O N | N HN-ON
2 OH 70 CH o 72 To a m xtur@Mf conmpound 2 (2.90 nmol, 1.00 g) in
et hanol (20m %s added hydr oxyle hydrochl oride (5 equiv., 14.52
mmol ,1.01 g) a pop assi um car bonatie 6 eqv., 17.43 mmol, 2.408 g). The
m xture was heat t Mef |l ux—far 24 h “Nn/()ol ed to roomtenperature and
the precipit s/ at ed by fg t fonkehd successi vel y washed with
wat er, 1sopr and di i sopnpyl r to afford conpound 70 (0.933 g,
yield = 81% pygidy (LC) = 94% . 10 Towsa maxture of conpound 70 (0.265 nmol ,
0.100 g) in pyridine (15nl) was added trifluoroacetic anhydride (1.2
equiv., 0.3 Tgastired mixtgre ofrgmpppnd7A (0-265 meel 408 giinectonitrils (& gplliwps . 0. 400 ol ,
0. 040 g) and addedl,Yrthidcarbapyldigdalader(0.218 nauol, 0.857Igsnd i Bdia? hours. The sol vent was
renoved ursde bicR{SM0Ands0d-chd (@3 1I8@bol] 0.848\ip4nd fhel mixfuketahs hiyited 48 BO°OMALt OQr aphy over
silica gel Wgedhnsht.ah ORQTRE AR BRI e preSRd Riterdvids Afidaandinel 5 compound 72
(0.044 0, Yi Ghflndsyad Aol Wil in¥hylirbltdori soRl kgt~ 1. R HR e D RIRA A |

and washed successively with water, isopropanol and diisopropyl ether. The precipitate

was recrystallized from DMF/water and the crystals where isolated by filtration and

10  washed successively with water, isopropanol and diisopropyl ether to afford compound
73 (0.063 g, yield = 54%, purity (LC) = 96%).

Example scheme A13
O.N O:N O:N
Q COOMe Q Q
( 0
NH COOMe coom N
—— e —— N
) 74 th,
NaOH
I ? l HzNj\H
O.N OoN
Q g
N NH,
COOH
\_/ 7 »o
7
H bHa 76

15  To a mixture of intermediate d (7.43 mmol, 2.091 g) in methanol (50 m!) was added
dimethylmalonate (1.2 equiv., 8.92 mmol, 1.179 g) and piperidine (catalytic) and the
mixture was heated at reflux for 5 hours. The precipitate was filtered off and
successively washed with isopropanol and diisopropyl ether to yield compound 74

(1.53 g, yield = 54 %, purity (LC) = 95%)
20



02N O NNHCD NN N / NHOO10:N/ H CH CHy 70 63 To a stirred m xture
of conpound 70 (0.265 mol, 0.100 g) in acetonitrile (15 mM) was 20 added
1,1 -carbonyl diimdazole (0.318 mmol, 0.052 g) and the m xture was heated at
reflux overnight. The m xture was cooled to roomtenperature, water was
added and extracted with dichloronethane (3 x 30 m). After evaporation of
t he aqueous Wwapewn/jdsigsonpound 63 was obtai ned (0.058 g, PGT/EP0305830, purity =
83% . WD 2004/ 046143 PCT/ EP2003/ 050837 -46 Exanple scheme Al2 2N 02N \ /
S NNHN.. ~O HNOHI A\ N70 CH3 / CHs 73 To a stirred m xture of
conmpound 70 (0.265 mml, 0.100 g) in acetonitrile (15 mM) was added 1,1'-t

| ocar bonyl di i m dazole (0.318 mmvol, 0.057 g) and 1,8-diazo 5

bi cycl o[ 5A. 0] undec-7-ene (0.318 mml, 0.048 g) and the m xture was heated at
80C for 1 hour. The solvent was renoved under reduced pressure, water was
added and the mixture was acidifidd with IN hydrochloric acid to pH =1. The
precipitate was filtered and washed successively with water, isopropanol

and di i sopr ofpAmigepefcomppprd 7 (38 il 1263 2) HBMF (et gdded zed from My/ wat er and
t he cryst al smefhyliodisle (Isehut-Sek2 mypmot, D.741 ghand patessipmriarbonatedddquisk, successi vely with
wat er, 1 sopre3safmabl, @¥6d g) Thestiftir® pys|headti Re100°C dor 2 hdues; @oledyporind 73 (0. 063 g,
yi el d = 549 tpfatutedind, bifoh the addfidh of wes R RécPitstswe Paned e ledipi@éN ON  ( COOMB gf *;
NH COOVB 3 COpIMRl S&oMad successively washed with isopropanol and diisopropyl ether to yield

compound 75 (1.213 g, yield = 92%, purity (LC) = 98% ).

To a mixture of compound 75 (0.53mmol, 0.200 g) in DMF (5ml) was added sodium
methoxide (2 equiv., 1.06 mmol, 0.057 g) dissolved in methanol (2ml) and formamide
10 (10 equiv., 5.30 mmol, 0.239 g) and the mixture was heated to 100°C for 1 hour. The
reaction was cooled to room temperature and, upon the addition of water, a precipitate
was formed. The precipitate was filtered and successively washed with isopropanol and
diisopropyl ether to yield compound 76 (0.150 g, yield = 78%, purity(LC) = 97%)

15 A solution of potassium hydroxide (1.10 mmol, 0.062 g) in water (3 ml) was added to a
stirred solution of compound 74 in methanol (7 ml) and the mixture was heated at
reflux for 2 hours. The mixture was cooled to room temperature and acidified with 2N
hydrochloric acid until the product precipitated. The precipitate was isolated by
filtration and dried overnight in a vacuum oven at 50°C to yield compound 77 (0.110 g,

20 yield =40%, purity (LC) > 98%).

Example scheme A14
(o)

ON
:\<N P NaN, @ 0
)N —— N NN
N NH,CI 7 wN
N H

1 H H 69
Compound 1 (0.303 mmol, 100 mg) was dissolved in DMF (2 ml). Sodium azide
25 (15 equiv., 4.545 mmol, 294 mg) and ammonium chloride (15 equiv., 4.545 mmol,
240 mg) were added in equal portions over 6 days while the reaction mixture was
stitred at 125 °C. The reaction mixture was cooled to room temperature, poured into
water (30 ml) and stirred at room temperature for 34 hour. The precipitate was isolated
by filtration. The precipitate was washed with water. Recrystallisation from acetonitrile
30 /acetone afforded compound 69 ( 23 mg, yield =20 %, purity (LC) > 95 %).



| ~\ HOHI HH74 b 75 dHa 1l NaOHj HyN" ' JQ-H OGNpP ONH  COON /
Hn bH3 .76 15 To a mxture of internediate d (7.43 mmol, 2.091 g) in

nmet hanol (50 nml) was added dinethyl malonate (1.2 equiv., 8.92 mol, 1.179
g) and piperidine (catalytic) and the mxture was heated at reflux for 5
hours. The precipitate was filtered off and successively washed with

i sopropanol ay@20049468pr opyl ether to yield conpound 74P %@Pwy@f}m@i eld = 54
"IN purity (LC) = 95% 20 WD 20041046143 PCT/ EP20031050837 -47 To a m xture
of conmpound 74 (3.48 mmol, 1265 g) in DMF (35 m) was added nethyliodide
(1.5 equiv., 522 mol, 0.741 g) and potassium carbonate (2 equiv., 6.963
nmmol, 0.962 g). The m xture was heated to 100C for 2 hours, cooled to room
tenperature and, upon the addition of water, a precipitate was fornmed. The
precipitate 5 was filtered of and successively washed with isopropanol and
di i sopropyl ether to yield corrpoun‘t'JF'75 (1.213 g, yield = 92% purity (LC =
98% . To a m xture of conmpound 75 (0.53mmvol, 0.200 g) in DMF (Sm) was added
sodi um net h&xamplesgiemedl§ v, | 1. 06 nmol, 0.057 g) dissolved in nethanol (2n)
and formam deN_10 (10 equiS9CEt5. 3gnmmol, 0.239 g) and the m xture was heated

to 100C for 1 . The r tion wagk=goo0l ed to room tenperature and, upon
the addition o ter, a edi pi tat was fornmed The precipitate was
filtered and succhdsjvely hed wi t h #-s0opropanol and di i sopropyl ether to
yield corrpoug@l’ﬁg,(iJ 150 g, yreld % /P i/ y(LC = 979% 15 A solution of
pot assi um hy e ¢l. 10 mol, O. Ng) in water (3 m) was added to a

stirred sol ution f conmpound 74 i n metthanol (7 m) and the m xture was
heated at refldex for 2 hours. The muxture was cooled to roomtenperature

and acidifi eq, WI 0|°§?§'a¥%5t93a'°?” Clt&&:lgq Ulg_ﬁrl mlg%adoadgeguct precipitated. The

precipitate over nleght in a vacuum oven

at 50C to vyi @Ptffs‘%% ggmol, 0. 123g) and eyl 3-pynid
g/ (1.00 equiv., 100mmol,016 g) Themncturewasstlrredandheawdat90°c

overnight. The reaction mixture was concentrated. The residue was dissolved in ethyl
acetate and washed with water. The organic phase was dried with magnesium sulphate,
filtered and evaporated to dryness. The residue was purified with preparative HPLC,

affording compound 64 (0.008g, yield = 2 %, purity (LC) >50%).
10 _ _
Example scheme B1
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To a mixture of N-acetyl-3-hydroxyindole (0.057 mol, 10.00 g) in toluene (100 ml),
4-bromoaniline (1.1 equiv., 0.063 mol, 10.80 g) and a catalytic amount of p-toluene-
15  sulfonic acid were added. The reaction mixture was heated at reflux for 4 hours with
azeotropic removal of water. Upon cooling to room temperature, intermediate g
crystallised. The precipitate was isolated by filtration and washed with toluene,



20 yield = 40% purity (LC) > 98% . Exanple scheme A14 2N OzN N NaNs 04" 1"
CN NNNNH4CL HN H H 69 Conmpound 1(0.303 mml, 100 ng) was dissolved in
DMF (2 m). Sodiumazide 25 (15 equiv., 4.545 mmol, 294 ng) and anmoni um
chloride (15 equiv., 4.545 nmol, 240 ngy) were added in equal portions over
6 days while the reaction mxture was stirred at 125 C. The reaction
m xt ure was owwioedbssds room tenperature, poured into WHRCEEPEBHONAYY and
stirred at roomtenperature for V2 hour. The precipitate was isolated by
filtration. The precipitate was washed with water. Recrystallisation from
acetonitrile 30 /acetone afforded conpound 69 (23 ng, yield= 20 % purity
(LC) > 95 % . WD 2004/ 046143 PCT/ EP2003/ 050837 -48 Exanpl e schenme Al5 02N
COCEt 2 O INHN N- N / HNH d 64 To a mxture of internediated (1.00
mml, 0.281g) in THE (10 m ), was added potassiumtent-butoxide (1.10
equiv., 1.10 nmol, 0.123 g) and eth§d 3-pyridylacetate 5 (1.00 equiv., 1.00
nmml, 0.165 g). The m xture was stirred and heated at 90 C overnight. The
reacti on mi xwafiordingiptermedinteced P60 g vield= SThouite R Was di ssol ved in et hyl
acetate and washed with water. The organi c phase was dried w th nmagnesi um
sul phat e, f A migreof g4hep6 mph hHi3=) in dhlerencat ghinnidey(85 mh washeatid@ie was purified with
preparative fitIor 15afifues. Ghd rgactichifibtutershs Goheefnoated Qitigr redabedpiissurd %9 purity (LQ
>50%) . 10 £Xadhibfinet G R Mvaihlidddho thd #éshlud and thefeackdnlhikihle Wastedtedd C13 | / N

reflux for 10 minutes. The reaction mixture was cooled, the precipitate was filtered and

washed with isopropanol, affording intermediate h (17.00 g, yield = 74 %, purity (L.C)

=95 %).

10  To amixture of intermediate h (0.0419 mo}, 17.00 g) in methanol (170 mt),
triethylamine (1.2 equiv., 0.0503 mol, 5.09 g) was added. The reaction mixture was
heated at reflux for 1 hour. The cooled reaction mixture was filtered. The precipitate
was washed with diethyl ether, affording intermediate i (13.41 g, yield = 88 %, purity

(LC) =95 %).
15

In a first reaction vessel, potassium cyanide (2.50 equiv., 0.0965 mol, 6.28 g) was
added to a solution of intermediate i (0.0386 mol, 14.03 g) in DMF (140 ml). The
reaction was heated at reflux for 3 hours and cooled to room temperature.
In a second reaction vessel, dry DMF (45 ml) was cooled to 0 °C, Phosphorus
20  oxychloride (2.5 equiv., 0.0965 mol, 14.8 g) was added dropwise keeping the intemal
temperature < 10°C and the reaction mixture was stirred at 0 °C for an additional %
hour. The contents of first reaction vessel were then added dropwise to the stirred
POCL-DMF complex in the second reaction vessel while the temperature was kept <
10°C . The reaction mixture was stirred overnight at room temperature, poured into
25  water (860 ml) and stirred at 70 °C for 6 hours. The cooled reaction mixture was
filtered. The precipitate was washed with isopropanol and diisopropyl ether, affording
compound 38 (12.18 g, yield = 87 %, purity (LC) > 95 %).

N, N-Dimethylformamide dimethyl acetal (10 equiv., 0.233 mol, 27.72 g) was added to

30 asolution of compound 38 (0.0233 mol, 8.49 g) in DMF (85 ml). The reaction mixture
was heated at reflux for 1 hour. The reaction mixture was cooled to room temperature,
poured into water (500 ml) and stirred for % hour. The precipitate was isolated by
filtration, washed with water and diisopropyl ether, affording compound 39 (4.54 g,
yield = 51 %, purity (LC) =95 %). *H NMR (§, DMSO-D6): 3.92 (3H, s), 6.10 (1H, d,

35 J=8Hz),6.91(1H,t,J =8 Hz), 7.44 (1H, t, T = 8 Hz), 7.52 (2H, d, J = 8.6 Hz), 7.63
(1H, 4, J = 8 Hz), 7.91 (2H, 4, 8.6 Hz), 8.95 (1H, 5).



O~-Oh O agEOWN MaCH Br Br Br \ / pM\ ;, A\ / O N/ CN N Ow N 1)KCN /
NN 2) POCla, DM/ \ CH HH 39 36 To a m xture of

N acet yl - 3- hydr oxyi ndol e (0.057 nol, 10.00 g) in toluene (100 ran,
4-bromoaniline (1.1 equiv., 0.063 nol, 10.80 g) and a catal ytic anmount of
p-tol uene- 15 sulfonic acid were added. The reaction m xture was heated at
reflux for 4WA9€M4GkE h azeotropic renoval of water. Uﬁgﬁm%’g?/qsﬂsd”o nom
tenperature, internmediate g crystallised. The precipitate was isol ated by
filtration and washed with tol uene, WO 2004/ 046143 PCTI EP2003/ 050837 -49
affording internediate g (9.60 g, yield = 51 % purity (LC) > 95 %. A

m xture of g (0.056 nol, 18.53 g) in chloroacetyl chloride (85 m) was
heated at reflex for 15 mnutes. The reaction m xture was concentrat ed
under reduced pressure. 5 Isopropagpl (50 m) was added to the residue and
the reaction mxture was heated to reflux for 10 m nutes. The reaction

m xt ure was ooI hg precipitate was filtered and washed with

i sopr opanol , Pg’r"éﬂeﬂ‘& Pntermediate It (17.00 g, yield = 74 % purity (LC)
=95% . 10 To a m xture of inter iate It (0.0419 nol,17.00 g) in methanol
(170 rut), ENeethylamine (1.2 0.0503 mol, 5.09 g) was added. The

reacti on m xt wag heated at re for 1 hour. The cool ed reaction

m xture was filteged. The_precipita s washed with diethyl ether,

affording int i arENi (13,41 g _uyi N88 % purity (L =95 9%. 15 1In a

first reacti Sel, potassium ni (2.50 equiv., 0.0965 nol, 6.28 Q)

was added to a sgnutlon of inter d'N'éLe 1(0.0386 nol, 14.03 g) in DWP (140
3

m). The 39 58

Tris(dibenzylideneacetone)dipalladium(0) (0.1 equiv., 0.026 mmol, 24 mg) was added
to a solution of tri(t-butyl)phosphine in toluene (0.24 equiv., 0.0635 mmol, 0.4 M,

5 159 pl) in a sealed tube. Dry THF (3 ml) was added and the reaction mixture was
stirred under nitrogen at room temperature for 10 minutes. In a second sealed tube,
compound 39 (0.264 mmol, 100 mg), 3-furylboronic acid (2 equiv., 0.53 mmol, 59 mg)
and potassium fluoride (3.3 equiv., 0.87 mmol, 51 mg) were mixed and to this stirred

‘ suspension, the solution from the first sealed tube was added with a syringe. The

10 reaction mixture was stirred under nitrogen at room temperature for 2 days. The
reaction mixture was filtered over decalite and the decalite was washed with dichloro-
methane (100 ml). The combined filtrates were concentrated in vacuo, affording a dark
brown oil. This residue was dissolved in DMF (2 ml), poured into water (20 ml) and
stirred at room temperature for % hour. The precipitate was isolated by filtration,

15 washed with water, isopropanol and diisopropyl ether and further purified by
preparative HPLC, affording compound 58 (25 mg, yield = 26 %, purity (LC) > 95 %).

Example scheme C1
NC.
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reaction was heated at reflux for 3 hours and cooled to roomtenperature. In
a second reaction vessel, dry DMP (45 m) was cooled to O C. Phosphorus 20
oxychloride (2S equiv., 0.0965 nol, 14.8 g) was added dropw se keeping the
internal tenperature < 10C and the reaction m xture was stirred at 0 C for
an additional % hour. The contents of first reaction vessel were then added
dropwi se to woeomisnged POCL3-DMVP conpl ex in the secoRETVERABIPEY vessel
while the tenperature was kept < 10C . The reaction m xture was stirred
overnight at roomtenperature, poured into 25 water (860 ml) and stirred at
70 Cfor 6 hours. The cooled reaction m xture was filtered. The precipitate
was washed with isopropanol and diisopropyl ether, affording conpound 38
(12.18 g, yield= 87 % purity (LC> 95 %9 . N, N D nethylformam de di net hyl
acetal (10 equiv., 0.233 nom 27.7 g) was added to 30 a solution of
conmpound 38 (0.0233 nol, 8.49 g) ir DvP (85 m). The reaction m xture was
heated at reflux for 1 hour. The reaction m xture was, &Iﬂed to room

t enper at ur e, T {RXHBEf Y WW‘WF@V“@‘%WSMZ)‘%HISQ‘PW@&“F@S our. The

preci pit at e Wagddpdaninaberzasijrile 15|equiva 01 %ol 1gtigd andfiemixtie¥®r and di i sopr opyl

et her, af f or iatericpt iqfordiioar@ he(rehotion miture wag @blgd on igfordhomurity (LC) = 95 % . rH
NMVR ( 8 DVBQilioihg th&e&ﬁon(p%hct 1 brystdilizd. Q'hd phddipitds was Gltered off and washed

J=8Hz) , 6. gluumssm,l m;mmdmo mm&m&mqa&ma) 7.63 (111, d,
| 8 Hz), ld 5 {#Q o)1H s). WD 2004/046143

PCT/ EP2003/0 6 Ple scherre B2 Br \ 1 CN &NO 1 / N CHs 39 58

OH3 Tris(dib pmﬂld 0.026 mol, 24 ny)
was added t€ a sogf’g&%%%%]ﬁfz Qgﬁ'ﬁg Ine |tﬁ#§é§uene (0.24 equiv.
0. 0635 mmmpl , adﬂ f‘ 3 m) was added and
t he reacHon’eT]H")?t"'tﬁ'P@t\?\B“s”“?EWFeé’d H‘H‘é‘r"’dﬁ‘?e?? ﬁwﬁtve?lﬂ?.‘i senperature for 10
m nut es. | n ¢ont@isiagingrmsdiste ko Jhe qudereactionwipwe Hes usd aypddutheses . 100 ny),
3-furyl boronitep. acid (2 equiv., 0.53 mml, 59 ng) and potassiumfluoride
(3.3 equiv., 0.87 nmmol, 51 ng) were mxed and to this stirred suspension,
t he sol ut i onTHerrda nikpere b intermediatedd vessldissolirnd DVMEFS(208uit] eadl coglcdion gnigpyr i nge. The 10
reaction 15 Xbath Bo thtigsired redctiodGhitiure] @ premikddisahgion (usig dodling) dfenper at ure for 2 days.
The reacti OphofphorlsékyRnivEs (sfelplid. 38 SholDI0RK) anlEIN ds:il) Wachalidde decalite was washed
with dichlor gopildd élewm&m;réa?orgﬁm@seﬁeﬁ, ehESrdir € concentrated in
vacua, aff Ormcggl were po into ice-water (1.51) and heated at reflux overnight. The mixture

was allowed to cool to room temperature, filtered and the precipitate was washed

20  successively with water, isopropanol, diisopropyl ether affording compound 93 as
black crystals (12.4g, yield = 81% (two steps), purity (LC) >98%)

To a mixture of compound 93 (0.043 mol, 12.4 g) in DMF (120ml) was added
,N-dimethylformamide dimethyl acetal (Sequiv., 0.217 mol, 29ml) and the mixture

25  was heated at reflux. After 3h another portion of N,N-dimethylformamide dimethyl
acetal (Sequiv., 0.217 mol, 29ml) was added and the reaction mixture was heated at
reflux overnight. The reaction mixture was poured into a mixture of water (800ml) and
acetic acid (10ml) and stirred for 1 hour to give a black precipitate. The precipitate was
filtered off and washed successively with water, isopropanol and diisopropyl ether

30 affording compound 96 as a black powder (8.20 g, yield = 63%, purity (LC) > 98%).
'H NMR (8, DMSO-D6): 3.90 (3H, s), 6.06 (1H, d, ] ~ 8 Hz), 6.61 (1H, d, J = 9.60
Hz), 6.85 (1H, t, J = 8 Hz Hz), 7.31 (1H, t, I~ 8 Hz), 7.58 (1H, d, J = 8 Hz), 7.72 (2H,
d,J=8.3 Hz), 8.15 ->8.19 (3H, m)



brown oil. This residue was dissolved in DMVF (2 m), poured into water (20
m) and stirred at roomtenperature for % hour. The precipitate was
isolated by filtration, 15 washed with water, isopropanol and di isopropyl
ether and further purified by preparative HPLC, affording conmpound 58 (25
ng, yield = 26 /y purity (LC) > 95 % . Exanple scheme d N 3H HZN\ CN\
HN \ ~ AezO WOWWMEMAP N a i ~O k Pods DWVF NC NC MPCHEPPOORPPEH(ZR | / N N
6% H 96 93 WO 2004/ 046143 PCT/ EP2003/ 050837 -51 To a m xture of

N acet yl - 3- hydr oxyi ndol e a (85.624 nmol, 15g) in acetic acid (I 50nl) was
added 4-am nobenzonitrile (1.5 equiv., 0.128 not, 15.17g) and the m xture
was heated at reflux for 4 hours. The reaction m xture was cooled on ice
for 1 hour, allowing the reaction product to crystallize. The precipitate
was filtered off and washed 5 succegflvely wi th i sopropanol and diisopropyl
ether, affording internediate j as white powder (9.24g, yield - 58%
purity(LC) > m xture of internediate j (0.053 nol, 14.79g) in
acetic anhydr?%@”f%gln?f was Hadded a catal ytic agount of

di met hyl am nqgyri di ne, and the jn xture was heatef Mt 10 reflux overnight The
sol vent was rﬁrféfd under retliced, pressure to giVe a.black tar, containing

i nternedi ate such in the next

step. The crude t ur e NBOH| nt ermegiat e k Mas di sso ] (200m) and
cool ed on an Ase{ patt—To i sylrréﬁ‘T€EEt| . a prem xed
sol ution (usi gool i ng) of "h" us oxychl ori ., 0.31 not,

30ml) and DVF of5QG@l) were addedy, 7,

To a stirred solution of 96 (40.758 mmol, 12.2g) in ethanol (130ml) was added
hydroxylamine hydrochloride (5 equiv., 0.143 mol, 9.91g) and potassium carbonate

5 (6 equiv., 0.171 mol, 23.6g) and the mixture was heated at 70°C overnight. The solvent
was removed under reduced pressure. The residue was taken up in dichloromethane
(250 ml) and water (11) and vigorously stirred for 1 hour. The mixture was filtered and
the precipitate washed with water, isopropanol and diisopropyl ether affording

compound 97 as a black powder (5.68g, yield = 60%, purity (LC) = 90%)
10

To a stirred solution of compound 97 (0.0003 mol, 100 mg) in pyridine (2ml), was
added acetyl chloride (1.2equiv., 0.00036 mol, 28 mg) and the reaction mixture was
heated at reflux overnight. The solvent was removed under reduce pressure, the residue
was taken up in dichloromethane (25ml) and washed with brine. The organic layer was
15  dried with magnesium sulfate, filtered and the solvent was removed under reduced
pressure, The product was purified by flash chromatography (eluent :
dichloromethane/methanol : 9/1) affording compound 103 as orange crystals.



dropwi se and stirring at 0OC was continued for a few hours. Then, the
contents of the reaction were poured into ice-water (1.51) and heated at
reflux overnight The m xture was allowed to cool to room tenperature,
filtered and the precipitate was washed 20 successively with water,
i sopropanol, diisopropyl ether affording conpound 93 as bl ack crystals
(12. 4g, yiel A0 BMBYMHD steps), purity (LC) >98% To a HHEFHPESY’ conpound
93 (0.043 mol, 12.4 g) in DVF (120ml) was added N, N-di net byl fornam de
di met hyl acetal (5equiv., 0.217 nol, 29nl) and the m xture 25 was heated at
reflex. After 3h another portion of N, N-di nmethyl formam de di net hyl acetyl
(5equiv., 0.217 nol, 29nml) was added and the reaction m xture was heated at
refl ux overnight The reaction m xture was poured into a m xture of water
(800mL) and acetic acid (10m) anqsftirred for I hour to give a black
precipitate. The precipitate was filtered off and washed successively with
wat er, isopr@g@mmsdgggcgiisopropyl et her 30 affording conpound 96 as a bl ack
powder (8.20 g Yield = 63% Quq{ty (LO > 98@%*/ "H NWMR (8, DVBO-D6): 3.90
(311, s), 6.06 p111, d, J @ S M) 6.61 (111, S - 9.60
Hz), 6. 85( 111" N= Hsz),JNJBQ\@()ﬂl J=8Hz), 7. 58( d, J=8Hz), 7. 72( 211,
d, J=8. 3Hz) , 8. 154¢§ 19( 8EIm 204;3143pdag:T/Ep/ 50837 -52 Exanple
NN NeyOH O M- / N-N—NN CP 6 M 97 As 103 Me To
a stirred solu 96 (40.75 | 4/ 1229) in (130m) was added
hydr oxyl am ne chloride (5 ., 0.143 nol | g) and potassi um
carbonate 5 (6 ggume., 0.171 Nl g 236g) and the m xtur'®® was heated at 70C
overnight. The solvent was renoved under reduged pfesgure. The residue was
taken up in dichloronmethane (250 nl) and mﬁfﬁn?(ll ahd vigorously stirred

o}

schene C2 HO, N

for 1 hour. The mxture was filtered and the p i pitate washed wth water,
i sopropanol and diisopropyl ether affording co ung 97 as a bl ack powder
(5.68g, yield = 60'/0, purity (LC) = 90% 10 To a ? rred sol ution of
conpound 97 (0.0003 nmol, 100 nmg) in pyridine ( s added acetyl
chloride (1.2equiv., 0.00036 nol, 28 ng) and t neaction mxture was
120 Me
To a mixture of compound 97 (0.3 mmol, 100 mg) in acetonitrile (5 ml) was added
1,1’-carbonyldiimidazole (1.2 equiv., 0.36 mmol, 0.060 g) and stirred under heating
5 (80°C) for 6 hours. The solvent was removed under reduced pressure, the residue was

taken up in dichloromethane (25 ml) and brine (25 ml) and vigorously stirred for 30

min. Filtration of the solvent mixture afforded compound 83 (0.067 g, yield = 62%,

purity (LC) > 98%).

10 A flask containing compound 83 (0.1 g, 0.279 mmol) was equipped with a CaCl, tube.
Phosphorus oxychloride (3 ml) was added dropwise and the mixture was heated at
reflux overnight. The reaction mixture was poured into ice-water (150 ml) and stirred
for 1 hour. The mixture was filtered and washed with water, isopropanol, and

diisopropyl ether affording compound 126 (0.080 g, yield = 71%, purity (LC) = 93%).
15

To a stirred solution of compound 126 (0.090 g, 0.239 mmol) in acetonitrile (4 ml) was
added methylamine 40% in water (10 equiv, 2.390 mmol, 269 mg) and the reaction
mixture was stirred at room temperature for 2 hours. The solvent was removed under

reduced pressure affording compound 120 (0.091 g, yield = 99%, purity >95%).
20



heated at reflux overnight. The solvent was renpved under reduce pressure,
the residue was taken up in dichloronethane (25m) and washed with brine.
The organic |ayer was 15 dried with magnesium sul fate, filtered and the

sol vent was renoved under reduced pressure. The product was purified by

fl ash chromat ography (eluent : dichloronethane/ nethanol : 9/1) affording
conpound 103 Vek2004side crystal s. WO 2004/ 046143 PCT/ EPZ6EAPHBYEP’ - 53
Exanple schene C3 N HONHQO NGO HZNN-AN! NONN'N\ OPOCOa O N
N 97 Ma 89 Me M 126 N-NHN-4 \ ~O N I \' N 120 Me To a m xture of
conmpound 97 (0.3 mml, 100 ng) in acetonitrile (5 M) was added

1,1 -carbonyl diimdazole (12 equiv., 0.36 nmmol, 0.060 g) and stirred under
heating 5 (80C) for 6 hours. The solvent was renoved under reduced
pressure, the residue was taken up %€ di chl oronet hane (25 ml) and brine (25
m) and vigorously stirred for 30 "min. Filtration of the solvent mxture
af forded conpound 83 (0.067 g, yield = 62% purity (LC > 98%. 10 A flask
cont ai ni ng cBMIBlEAkeR8CY0. 1 g, 0.279 mmol) was equi pped with a CaCl2 tube.

Phosphorus okgcfiveride (3 nil) waiQ@dded dropwi se and the m xture was heated
at reflex overmi{ght. The reacti om4 xture was poured into ice-water (150
m) and stirred ¥ 1 hour. Thé&Cmi e was filtered and washed with water,

i sopropanol , and Xd is/propui et her orali ng conmpound 126 (0.080 g, yield =

71% purity (LC) W. 15 T3 a stirr sol ution of conpound 126 (0.090 g,
le (4 nil) Nadded net hyl am ne 40%in water (10

0.239 mml ) in 3 -
equi v, 2.390 69 gg) and the ti QP
Me 8 Me

To a mixture of compound 83 (0.279 mmol, 0.100 g) and potassium carbonate
(2 equiv., 0.519 mmol, 0.071 g) in DMF (5 ml) was added dropwise methyl iodide

5 (2 equiv., 0.519 mmol, 0.074 g) in DMF (5 ml). The reaction mixture was stirred a
room temperature for 5h. The solvent was removed under reduced pressure and the
residue was mixed with water (100 ml) and vigorously stirred for 1 hour. The
precipitate was filtered off and washed with water, isopropanol and diisopropyl ether
affording compound 117 (0.072 g, yield = 74%, purity (LC) = 90%).

10 Example scheme C5
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Compound 6 (0.100 g, 0.3 mmol) was heated at reflux for 1 hour in formic acid

(2.5 mI). Then, the solvent was evaporated under reduced pressure, The product was

purified by flash chromatography (eluent : dichloromethane/methanol : 9/1) affording
15 compound 82 (0.022 g, yield = 16%, purity (LC) = 77%).

Example scheme C6
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m xture was stirred at roomtenperature for 2 hours. The solvent was renoved
under reduced pressure affording conpound 120 (0.091 g, yield = 99% purity
>959%) . 20 WD 2004/ 046143 PCT/ EP2003/ 050837 -54 Exanple schene C4 HO NO-N O
NON // H3C O Mel \' / ON M 83 117 To a m xture of conmpound 83 (0.279
mol , 0.100 g) and potassium carbonate (2 equiv., 0.519 mml, 0.071 g) in
DVF (5 m) wexo atideel4dir opwi se met hyl iodide 5 (2 equi WCVERBGO&Hp| 0. 074
g) in DM (5 m). The reaction mxture was stirred a roomtenperature for
5h. The sol vent was renoved under reduced pressure and the residue was
m xed wth water (100 m) and vigorously stirred for 1 hour. The
precipitate was filtered off and washed with water, isopropanol and
di i sopropyl ether affording conmpound 117 (0.072 g, yield= 74% purity (LQ =
90% . 10 Exanple scheme C5 HO 01 HZN N N HOOOH N N N 97 Me B2 Me Conpound
6 (0.100 g, 0.3 mmol) was heated at>reflex for 1 hour in formc acid (2.5
m ). Then, the solvent was evaporated under reduced pressure. The product
was purifi eH°Wx‘fqeag‘i‘?m%?%‘f%gé’ﬁwm)é’l‘dt}'é?‘hylmﬂpéﬁﬂ‘BYﬂonet hane/ met hanol
9/ 1) aff ordi H§mmel50.094e)in T3 gP) Wepadddropwisopselptign efegwhoxglylr ity (LC) = 779 .
Exanpl e scherhbori@Ga(1 Rieuiviy0.C2 ol A.1 gHRIHF (1Gnl). Flig-mixture Wi sfikedafro@d C| O--- N O\ / p
[ --- N [/ Ntemperature for 1.5 hour. Then, under argon atmosphere, tetrabutylammonium fluoride
5 (0.3 equiv, 0.18 mmol, 0.048 g) was added and the mixture was stirred overnight. The

reaction mixture was iluted with ethyl acetate (40 ml) and washed with water and

brine. The organic layer was dried with magnesium sulfate, filtered and the solvent was

removed under reduced pressure. The crude product was recrystallized from ethyl

acetate/hexane, affording compound 119 as a yellow powder (0.006 g, yield =2%,

10  purity (LC) >95%).

Example scheme C7

HO. 0.

s
HoN ] j’\ m ,N
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0 = s/ 0
N — N
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N N

Me Me
97 118
To a mixture of compound 97 (0.1 g, 0.3 mmol) in acetonitryle (3 ml) was added
15  1,1-thiocarbonyldiimidazole (1.2 equiv., 0.36 mmol, 0.064 g) and 1,8-diazabicyclo-
[5.4.0lundec-7-ene (1.2 equiv., 0.36 mmol, 0.055 g) and the mixture was heated at
reflux for 1 hour. The solvent was removed under reduced pressure and the residue was
washed with water, isopropanol, diisopropyl ether affording compound 118 (0.081 g,

yield = 72%, purity (LC) >95%).
20
Example scheme C8

NC HN
O O NaN; o
\_7 NH,CI W,
N N

Me A
g6 95 M
Compound 96 (0.175 mmol, 50 mg) was dissolved in DMF (2 ml). Sodium azide
(10.4 equiv., 1.848 mmol, 120 mg) and ammonium chloride (11.6 equiv., 2.036 mmol,



Me N 97 119 Me WD 2004/ 046143 PCT/ EP2003/ 050837 -55 To a m xture of
conpound 97 (0.200 g, 0.6 mmol ) and triethylamne (1.5 equiv., 0.9 nmmol,
0.091 g) in TBF (3 m) was added dropw se a solution of ethyl oxalyl
chloride (1.2 equiv., 0.72 mmol, 0.1 g) in THF (I m). The m xture was
stirred at room terrperature for 1.5 hour. Then, under n at npsphere,

t et r abut yl amb?rW#946¥4%ori de 5 (0.3 equiv, 0.18 mol, 3%P63°3/v93?7added and
the m xture was stirred overni ght. The react i on m'xture was fluted with
ethyl acetate (40 m) and washed with water and brine. The organic |ayer
was dried with magnesiumsulfate, filtered and the solvent was renoved
under reduced pressure. The crude product was recrystallized from et hyl
acet at e/ hexane, affording conpound 119 as a yel |l ow powder (0.006 g, yield =
2% 10 purity (LG >959% . Exanple ? herre C7 HONS- HN/ S\ N MtN Nn
OV ~-NON N NE NE 97 118 To a mx ure of corrpound 97 (0.1 g, 0.3 Mmol) in

acetonltryle d 15, n 1 dazole (1.2 equiv.,
0.36 mol , \é\@ q‘a“‘%i“aﬁ“éﬁ/’é ﬁ‘ %%yésne (12 equiv.,
0.36 nmmol , o fﬁsa eﬁﬁ@%ﬁn%t"{?r“@sweégd‘ﬁ@a?&ﬁp ﬂ“l“d&?sfor 1 hour. The

sol vent was mmmicmeo D dlhe eeartion mixtyrg was agigifiediwith 1 Ndgdtue was washed with
wat er, 1 sopr olaivatid and stiredgp rcopydmperbtive for hhduo A ghesigjtate opyimiaed b1 18 (0. 081 g,
yi el d = 720%fginatvhi Thy predifithte wikWihed with vateh) Bfr@adldiediRoprépylBer. N O NaNs -~ PN
NH: G N | Me mprecipitate was purified by preparative HPLC, affording compound 95 ( 1 mg,

yield = 2 %, purity (LC) > 95 %) .

Example scheme C9
NG NG HO‘B—OH NG

0 NBS " P b N 7 &
———i B A ———
\_7 CEQ’ r I m}@
N N N\

A
o6 CHs 427CHs gs CHs

10  To a mixture of compound 96 (0.0083 mol, 2.5 g) in dichloromethane (50ml) was
added N-bromosuccinimide (1 equiv., 0.0083 mol, 1.48 g) and the mixture was stirred
at room temperature for 4 hours. The solvent was removed under reduced pressure. The
reaction mixture was dissolved in DMF (30ml) and precipitated by the addition of
water (150ml). The precipitate was filtrated and washing with water, isopropanol,

15  diisopropyl ether, affording compound 127 (2.59 g, yield = 74%, purity (LC) = 91%)

To a mixture of compound 127 (0.50 mmol, 0.190 g) in toluene (3 ml), ethanol (1 ml)
and water (5 drops), was added potassium carbonate (1.20 equiv., 0.60 mmol, 0.083 g),
tetrakis(triphenylphosphine)palladium(0) (0.10 equiv., 0.05 mmol, 0.058 g) and

20  2-Furylboronic acid (1.20 equiv., 0.60 mmol, 0.067g). The mixture was stirred and
heated at 100°C overnight. The reaction mixture was concentrated in vacuo and the
residue was dissolved in ethyl acetate and washed with water. The organic phase was
dried with MgSO,, filtered, and evaporated under reduced pressure. The residue was
purified by chromatography using silica gel, affording compound 88 ( yield = 54%,

25 purity = 90%).



98 95 Conpound 96 (0.175 mol, 50 ng) was dissolved in DM (2 m). Sodium
azide (10.4 equiv., 1.848 mml, 120 ng) and ammoni um chl oride (11.6 equiv.,
2.036 mmol, WO 2004/ 046143 PCT/ EP2003/ 050837 -56 108 ng) were added in 10
equal portions over 50 hour while the reaction m xture was heated at 125 C
The reaction m xture was cooled to roomtenperature. Then it was poured

i nto ice-wat eWoe®®04si43) . The reaction mixture was aci di PFEEEP2PPOH3I7 N hydr o-
chloric acid and stirred at roomtenperature for 1 hour. A precipitate was
isolated by 5 filtration. The precipitate was washed with water, isopropanol
and diisopropyl ether. The precipitate was purified by preparative HPLC,

af fordi ng conpound 95 (1 g, yield =2 % purity (LC > 95 % Exanple
scheme C9 NC HOS-OH NNCO'to O NNBSNNC' Br NCOCPIPPRA/ \ \ N
96 CH3 127 CHg BB CH3 10 To a mi xture of conmpound 96 (0.0083 nol, 2.5 g) in
di chl oronet hane (50nl) was added NeBt onpsucci ni mi de (1 equiv. 0 0083 not,
| AS g) and the m xture was stirred at roomtenperature for 4 hours. The
sol vent was resppleghemedd? reduced pregsure. The reaction mxture was

di ssolved in (30mL) and precipig éd by the addition of water (150m).
The precipitat s filtrated and wasp#Qg Wi th water, isopropanol, 15

di i sopnpy!l etﬁ

9199 To a m xtur f cormom?nd 127 (0.5
et hanol (1 ni wat er (5 drops vas pAdded pot assi um carbonate (1.20
equiv., 0.60 N 0.083 g), tetrakig I phenyl phosphi ne) pal | adi un{0) (0. 10
equiv., 0.05 nepl Me 0. 058 g) and 20 2-#aurgl bormic acid (120 equiv., 0.60

mmol , 0. 0679) To a BiRurbdtbotnd W8 &0.3344 thhd?, @.160 ) in e@BL (@ hahd Wl C OVer ni ght. The
reaction mi xtm hg@gsgm ﬁ}oggehqq%aggmmgw&gg) rhstdig was di ssolved in

afof or di ngK%orrpound (@.59 g, yield = 74% purity (LC) =
Aol , 0.190 g) in toluene (3 m),

ethyl “acetgte at re uxtoxéecrjmg Edtheso %‘n&o%ed%n@e?:e dried with

MSH, fil evapora e residue was

() Wi
purt T by oD O S Sl e 8 T

affording compound 98 (0.055 g, yield = 52%, purity (LC) >95%).

10 Example scheme C11
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96 09 Me o7 Me
To a mixture of compound 96 (1.670 mmol, 0.5 g) in ethanol (5 ml) was added sodium
hydroxide 50% in water (0.5 ml), and the mixture was heated at reflux overnight, The
reaction mixture was diluted with water and IN hydrochloric acid was added until
15  pH =2 causing 99 to precipitate. The precipitate was filtered off, washed with water,
and dried in a vacuum oven at 50°C affording compound 99 as a brown powder

(0.46 g, yield = 87%, purity (LC) >95%).

To a mixture of compound 99 (0.628 mmol, 0.200 g) in dichloromethane (7 ml) was

20  added thionylchloride (3ml) in 3 portions over 24h while the mixture was heated at
reflux. The solvent was removed under reduced pressure and the residue was dissolved
in ethanol (5 ml). To this stirred solution was added sodium hydroxide 50% in water
(1 ml), and the mixture was stirred at room temperature for 1 hour. The reaction
mixture was diluted with water and 1N hydrochloric acid was added until pH = 2

25 causing compound 87 to precipitate. The precipitate was filtered off, washed with
water, and dried in 8 vacuum oven at 50°C affording 87 as a brown powder (0.033 g,
yield = 12%, purity (LC) = 87%).



WD 2004/ 046143 PCT/ EP2003/ 050837 -57 Exanple schene C10 NCNHz O N KOH O
N N/ 96 M Be Me To a m xture of conpound 96 (0.3344 mmol, 0.100 g) in
ethanol (9 m) and water (I m) was added potassi um hydroxide (I equiv.,
0.3344 mmol, 0.019 g). The reaction 5 mxture was heated at refl ux
overni ght and the sol vent was renoved under reduced pressure. The residue
was di ssol vedwpnroodiossisor omet hane, washed with water, dr PEHERPEHN8Hagnesi um
sulfate and filtered. The sol vent was renoved under reduced pressure
af fordi ng conpound 98 (0.055 g, yield = 52% purity (LC) >95% . 10 Exanple
schene C11 NCOO HOH OO N NaCH SOC12 M NN 96 99 M M 97 To a
m xture of conmpound 96 (1.670 nmol, 0.5 g) in ethanol (5 urn was added
sodi um hydroxide 50%in water (0.5 nl), and the m xture was heated at
reflex overnight. The reaction mxtyre was diluted with water and IN
hydrochl ori c acid was added unti |l 13 PH = 2 causing 99 to precipitate. The
precipitate | ],of f, washed with water, and dried in a vacuum oven
at 50C affor%&%{)&n‘%{%&ﬁé 99 as a brown powder (0.46 ¢, yield = 87% purity
(LC >95% . To a mi xture of conpound 99 (0.628 mmol, 0 B g) in
di chl oronethane (7 mM) was 20 added thionylchlori d%‘(‘ m) in 3 portions
over 24h Wnilﬂcit ie m xture was; M&ted at  reflux. Thefsol vent was renoved

nl

under reduced sure t he nesi due was digssol ved /An ethanol (5 m). To
this stirred sotthigh wag added ium Mﬁ){i de 509\ pPwater (1 ni), and

the nixture wag Sl r ed -at=room tekpgl atwre—£ 1 hour i Tbe reaction
m xture was @ Wi t How@Fer _and hyd®®Ehl ori \c'il s added until pH -
2 N ) 7

N

]
\ HaC
98 42aCHs * 81

To a vigorously stirred solution of DMF (25 ml), saturated with hydrochloric acid, was
added 96 (1 g, 3.34 mmol) and thioacetamide (2 equiv., 0.502 g, 6.7 mmol). The

5 mixture was stirred at 60°C for 12 hours. The mixture was added slowly to an aqueous
saturated solution of KHCO3 (50 mi). The aqueous solution was extracted with ethyl
acetate (3 x 20 ml) and the combined fractions were dried (MgSO4) and evaporated
under reduced pressure to give compound 128 (500 mg, 45%) as a solid.

10  To a stirred solution of thioamide 128 (170 mg, 0.5 mmol) in ethanol (20 mi),
bromopyruvic acid (1.2 equiv., 103 mg, 0.6 mmol) was added. The mixture was heated
to reflux for 3 hours. The solvent was evaporated under reduced pressure and purified
by preparative HPLC to give a compound 81 (20 mg, yield = 11%) as a solid.

15 Example scheme D1 o

EtOOC, HOOC, h
/
Q 4 NaOH Q 9 1)cDl 0
N —— N —— N
/ y/ 2
NH NH NH

91 94 79

To a stirred solution of compound 91 (25 mmol, 83 mg) in DMF (1 ml) was added 2N
NaOH (2 ml) and the mixture was heated at 100°C for 1 hour. The mixture was cooled
to room temperature, diluted with water (10 ml) and acidified with concentrated

20  hydrochloric acid to pH =1 causing a white powder to precipitate. The powder was
isolated by filtration and successively washed with water, isopropanol and diisopropyl
ether to afford 94 (67 mg, yield = 88%, purity (LC) > 97%)



25 causi ng conmpound 87 to precipitate. The precipitate was filtered off,
washed with water, and dried in a vacuum oven at 50C affording 87 as a
brown powder (0.033 g, vyield =12% purity (LC = 87%. WD 2004/046143
PCTI EP2003/ 050837 -58 Exanple schene C12 O ~OH NCNHZ 8 -N5 O _ Il /JON
NH2 / Br-.)0 & HCDW \ EEOH" NCHs NN C 1430 98 1280H3 81 To a
vi gorously stwhbpdogabuti on of DMP (25 nil), saturated rETWEP2003/5085N| Ori C
acid, was added 96 (1 g, 3.34 mmol) and thioacetam de (2 equiv., 0.502 g,
6.7 mmol). The 5 mixture was stirred at 60C for 12 hours. The m xture was
added slowy to an aqueous saturated solution of KHCO3 (50 m ). The aqueous
solution was extracted with ethyl acetate (3 x 20 m) and the conbi ned
fractions were dried (MgSO4) and evaporated under reduced pressure to give
conpound 128 (500 ng, 45% as a solid. 10 To a stirred solution of thioam de
128 (170 nmg, 0.5 mmol) in ethanol (2% m ), bronmopynvic acid (1.2 equiv.,
103 ng, 0.6 nmol) was added. The m xture was heated to reflex for 3 hours.
The sol vent \¥as mixtagnd capewhd 04 (@429 mnaad 100s0k) prde 3N @ mdnd purified by
preparati ve HRb-Earfosyl@initazoR (CORAOLOBYS Bikbl 26 nighwasyided. dFe rdabfbh9) as a solid. IS
Exanpl e Schenfuh wasEtR0 0 b mpersfe 21 FANTRR Skbiioddr 4081 O & ON N h /j 2) NH
NH HNE~ 1T NH dimethylamine in water (1 mI) was added and the reaction mixture was stirred at room

5 temperature overnight. The reaction mixture was concentrated and the residue was

purified by preparative HPLC, affording compound 79 (11 mg, yield = 10 %, purity

@LC)=88%)
Example scheme E1
lOH
Ny
NH OH
N\ N
m CH, N CH,
AcOH, A
(o
POCI HN
3
\ ) \ / \
N
CH;, r q CH;, P CHa
1) mCPBA
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N Q
HO OH N
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s CHs N 122
10 CH,

To a mixture of 3-acetylindole 1 (0.157 mol, 25.0 g) in DMF (200 ml) was added
potassium carbonate (1.05 equiv., 0.165 mol, 22.8 g) and methyl iodide (1.1 equiv.,
0.173 mol, 24.5 g). The mixture was stirred at room temperature ovemnight. To the
mixture was added potassium carbonate (2.1 equiv., 0.330 mol, 45.6 g) and methyl

15  iodide (2.2 equiv., 0.346 mol, 49.0 g). The mixture was stirred at room temperature for
3 hours. The mixture was concentrated under reduced pressure to 1/5® of the original
volume. The residue was dissolved in dichloromethane and washed with water. The
organic phase was dried with MgSQOs, concentrated in vacuo, affording intermediate m



gl 94 79 To a stirred solution of conmpound 91 (25 mol, 83 ng) in DW (1
m) was added 2N NaCH (2 m ) and the m xture was heated at 100C for 1 hour.
The m xture was cooled to roomtenperature, diluted with water (10 m ) and
acidified with concentrated 20 hydrochloric acid to pH =1 causing a white
powder to precipitate. The powder was isolated by filtration and

successi vel y Was®eesyddt h wat er, i sopropanol and dii soprBpy¥P20E0¥M8Y to afford
94 (67 ny, yield = 88% purity (LC > 97% WD 2004/046143 PCT/ EP2003/ 050837
-59 To a m xture of conpound 94 (0.329 nmol, 100 ng) in dry DM (2 m),

1,1 -carbonyldiimdazole (1.2 equiv., 0.395 nmmol, 64 ng) was added. The
reaction mxture was stirred at roomtenperature for 1 hour. Then a
solution of 40% dinethylamne in water (1 m) was added and the reaction

m xture was stirred at room5 tenper @ture overnight. The reaction m xture
was concentrated and the residue wad purified by preparative BPLC

af fordi ng corrpound 79 yield =10 % purity . LC-88% Exanpl e schene
El oH 0o N®EPG ‘&*FNW“RP”‘PF‘N‘P "'ﬁ%‘tf?%“h e NN HN-, L
\ PCCl 3 | NDFN@GMDNFN CH3 r q CH3 P CH3 1) rrCPBAZ) Ac20 3) KOH 0 O HN

HO. B~OH O N Cu(QAc)2 CH3 N 122
To a mixture of intermediate m (0.312 mol, 54.0g) in ethanol (150 ml and water (100

5 ml) was added acetic acid, sodium salt (2.4 equiv., 0.748 mol, 61.0 g) and hydroxyl-
amine hydrochloride (3 equiv., 0.935 mol, 65.0 g). The mixture was stirred and heated
at reflux for 2.5 hours. The mixture was cooled to room temperature. The reaction
mixture was poured into water (750 ml). The precipitate was isolated by filtration and
washed with water. The crude precipitate was dissolved in THF (200 ml) and toluene

10 (50 ml) and the mixture was evaporated to dryness (2x), affording intermediate n
(purity (LC)= 80 %). The crude product was used as such in the next reaction.

Intermediate n (0.312 mol, 58.7g) was dissolved in acetic acid (300 ml). The mixture
was stirred and heated at reflux for 2 hours. The mixture was concentrated iz vacuo.

15 Toluene (100 ml) added and evaporated to dryness (2x). Crystallization from ethanol
(400 ml) gave crude intermediate p (31.0 g, purity (LC) = 90%). Recrystallization in
ethanol (300 ml) afforded p [C. Papamicasl, G. Quéguiner, J. Bourguignon, G. Dupas
Tetrahedron 2001, 57, 5385-5391] as brown crystals (29.4 g, yield = 50%, purity (LC)
>98%).

20
To cooled (0°C) dry DMF (40 ml) was added dropwise phosphorus oxychloride
(2.5 equiv., 0.199 mol, 30.6 g) and the reaction mixture was stirred for 0.5h at 0°C.
Then, a solution of p (0.080 mol, 15.0 g) in DMF (160 mI) was added. The cooling was
removed and the reaction mixture was allowed to warm to room temperature overnight.

25 The reaction mixture was poured into ice-water (21) and stirred for 0.5 hours. A brown
precipitate was isolated by filtration and washed with water, The precipitate was dried
for 24 hours in open air, affording intermediate q as a brown powder (6.10 g,
yield = 35%, purity (LC) = 95%).

30 A mixture of intermediate q (0.005 mol, 1.13 g), Pd/C- catalyst (10%, 0.50 g ) and
triethylamine (6.8 equiv., 0.036 mol, 3.60 g) in THF (200 ml) was hydrogenated at
atmospheric pressure for 2 hours. The catalyst was removed by filtration. The filtrate
was evaporated to give r as a brown powder (0.88g, yield = 92%, purity (LC) > 95%).

35 To amixture of intermediate r (0.005 mol, 0.880 g) and ethanol (5 mI) was added
3-chloroperoxybenzoic acid (70-75 %, 1.2 equiv., 0.006 mol, 1.43g). The reaction
mixture was heated at reflux for 2 hours, Pyridine (0.5 equiv., 0.002 mol, 0.190 g) was
added and the mixture was heated at reflux for 0.5h. The reaction mixture was cooled
to room temperature and evaporated in vacuo to dryness. The residue was mixed with



10 s CH3 To a m xture of 3-acetylindole 1(0.157 nol, 25.0 g) in DWVF (200 m)
was added potassium carbonate (1.05 equiv., 0.165 nol, 22.8 g) and net hyl
iodide (1.1 equiv., 0.173 nol, 24.5 g). The m xture was stirred at room
tenperature overnight. To the mxture was added potassium carbonate (2.1
equiv., 0.330 nol, 45.6 g) and nethyl 15 iodide (2.2 equiv., 0.346 nol, 49.0
g). The m xt uye0vas4es3i rred at roomtenperature for 3 POUER003THE37M Xt ur e
was concentrated under reduced pressure to 1/5" of the original volunme. The
resi due was di ssolved in dichloronmethane and washed with water. The organic
phase was dried with MgSO4, concentrated in vacuo, affording internmediate m
WO 2004/ 046143 PCT/ EP20031050837 (purity (LC = 90% . The crude product was
used wi thout further purification in the next step. To a m xture of
internediate m (0.312 nol, 54.08) in ethanol (150 m and water (100 5 m)
was added acetic acid, sodiumsalt ®» 4 equiv., 0.748 nol, 61.0 g) and

hydr oxyl - am ne hydrochloride (3 equiv., 0.935 nol, 65.0 g). The m xture was
stirred and Hectit snliydride (1¢ wl) indheafed at reflwbfotrbh and evaporated tr dr Theaesidees cool ed to room
t enper at ur e. whléissblesddd INDgotassiiwhlydioxitle (0 m)podied for1h. Thayt efthe( 750 nil ). The
precipitate w&suohsﬁduﬁéﬂéad})éte&iolﬂbyﬁ&ida.ﬂonametneem&hﬁybrdemﬂamher The crude
precipitate %gﬁi{aﬁmﬂh '@—Eﬁ&l ana @qm;g;sm%;o (50 nil) and the

m xture was eva [ynes ordin L£er iate n (purity
blca%m tys?l ’lsﬂ”??m%ungh“ %dl reaction.

(LC)= 80 9

| nt er medi at e Bﬁ‘o“ﬂ W%Wdﬂ'i(% Ig%eﬁdl"r}"’ acid (300 nml). The
m xture was 3#%¥red and heated at reflux for 2 hours. The m xture was
concentrated in vacuo. 15 Tol uene (100 meﬂ{ﬁadded and eva]porat ed to dryness
(2x). Cryst alAmixgeiobr(00¢1omel 8218k proper(l) ueide (Arquivg 40 . 3d€5e) nt er medi ate p (31.0
g, purity 19LG)waylﬂﬁ%meemMztcﬂMDmunobh.’!z%lg)anépdvdﬂslmt(lﬁﬂ@ m) afforded p [C
Papam cael , GievéA( i DMI/pyilidineR0YLy(EHhI) w3 Beated fiva sthippred flask sl 0°C ahedr on 2001,

57, 5385- 5391 Lovaigh TadVRol&hikSlets Srerb RBoved B filiyekibd deld wash@¥am purity (LC) > 989 .

20 To cool ed &Q&ﬁ dNBindadea &gaﬁaﬁm&qwsﬁa@msphor us oxychloride

(2.5 equiv., 199 rmT on_ m X e was stirred for
0.5h at 0 “th"m”‘““ewa* urfeaidlh e Bpl g ?{| n DVE (160 m) was

added. Th c&??ﬁﬁé‘e&azl%@@'%@g&% M the reaction mixture was allowed to warm
to roomtenperature overnight. 25 The reaction mxture was poured into
i ce-wat er (215*aplgscheret2eq for 0.5 hours. A brown precipitate was isolated
by filtration d washed with water. NThe precipitat 3vas dried for 24 hours
in open air, f ordi ng iTternedi e g as a brown po r (6.10 g,

OMe
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To a mixture of compound 122 (0.316 mmol, 0.100 g) in acetonitrile (10 ml) was

20  added N,N-dimethylformamide dimethyl acetal { 5 equiv., 1.581 mmol, 0.1883 g) and
the mixture was heated at reflux overnight. The solvent was removed under reduced
pressure and the crude residue t was used as such the next step.

To a crude mixture of intermediate t in acetic acid (3 mI) was added hydroxylamine

25  hydrochloride ( 4 equiv., 1.077 mmol, 0.0748 g) and acetic acid sodium salt (3 equiv.,
0.8077 mmol, 0.0662 g). The mixture was heated (70°C) overnight and the solvent was
removed under reduced pressure. The product was purified using preparative HPLC
affording compound 123 (0.021 g, yield = 23%, purity (L.C) = 91%).



yield = 35% purity (LC) = 95%. 30 A mxture of internediate g (0.005 nol,
1.13 g), Pd/C catalyst (10% 0.50 g) and triethylamne (6.8 equiv., 0.036
nol, 3.60 g) in THE (200 mM ) was hydrogenated at atnospheric pressure for 2
hours. The catal yst was renoved by filtration. The filtrate was evaporated
to give r as a browmm powder (0.88g, yield = 92% purltyrFéYEl) > 9509. 35 To a
m xture of irWepdsessHde r (0.005 nol, 0.880 g) and et hdf 20035937 \as added
3-chl oroper oxybenzoic acid (70-75 -A, 1.2 equiv., 0.006 nol, 1.43g). The
reaction mxture was heated at reflux for 2 hours. Pyridine (0.5 equiv.,
0.002 nmol, 0.190 g) was added and the m xture was heated at reflux for
0.5h. The reaction m xture was cooled to roomtenperature and evaporated in
vacuo to dryness. The residue was m xed with WO 2004/ 046143

PCTI EP2003/ 050837 -61 acetic anhydrl de (10 mM) and heated at reflux for 4h
and evaporated to dry. The residue -~ S%as di ssol ved in 2N pot assi um hydr oxi de
(50 nil) and stirred for Ib. The pH of the reaction mxture was adjusted to
| by the addiEreple SremeShcent r at ed hydreghl oric acid. A brown precipitate
was isolated by filtration. The precipi{ate was washed with a 5 saturated
sodi um bi car bonat e sol gn (2x 10 nil i sopropanol and dii sopropyl

ether, affordj |ng‘ |te°'§ Fooea briown p (0. 68
purity (LO 5 &ﬁ%l_rro )
equiv., 0.002 rm 0'“8'669) ﬁLO 4- acetyl phepy e acid (2 equiv., 0.002
nol , 0 328 g) & povvder ed wvol ecul ar  si eve 5n DAP/ pyri di ne (9/ 1)
(3ml) was heated in a stoppered flask at 80C dver ni ght. The nol ecul ar

si eves wer e rTeoaid (-I87C) stidrdd mapention ofitodiumByriiided5004 i ineralodlf onitril e. The

conbi ned fil tprmﬁﬁ momal@ma&eqmuﬂﬁﬂsomdﬂ@eedmwgamm@aand the crude

m xture wag wsetDsohmonqy%ﬁm{eahweoﬁﬁbﬁﬁé)f&eﬂhmf&mpound 122 15
E2 NI OOOr N

(~0 066g, Vyi el(@ﬂ Qn(‘ih &i@~ﬁ%§em ;
122 (0. 316 il ewavaasww A y&a@%mﬂre °f conpound

was added dropwise at ~78°C over a period of 15 minutes. 'I‘he reaction was kept at
~78°C for 1 hour. The cooling was removed and the mixture was allowed to warm to
10  room temperature overnight. The reaction mixture was poured into ice-water (400 mI)
and acidified with concentrated hydrochloric acid to pH = 1. A green precipitate was
filtered and dried overnight in open air to afford intermediate v[J.Y. Mérour, S.
Piroélle J. Heterocyclic Chem. 1991, 28, 1869-1873] (4.7 g, yield = 92%, purity (LC)
>95%).

0 9, yield = 71%
gof¥per (11) acetate (2

15
Intermediate v (0.195 mmol, 50 mg) and 4-methoxyaniline (1.5 equiv., 0.293 mmol,
36 mg) were heated at reflux for 1 hour in acetic acid (2 ml) and cooled to room
temperature. A yellow precipitate was isolated by filtration and washed with
isopropanol and diisopropyl ether to afford compound 90 (28 mg, yield = 33%, purity
20 (LC)=97%)

The following tables list examples of compounds of the present invention which
compounds have been prepared analogous to one of the foregoing synthesis schemes.



20 added N, 14-di net hyl f or mam de di net hyl acetal (5 equiv., 1.581 mmol,
0.1883 g) and the m xture was heated at reflux overnight. The sol vent was
renoved under reduced pressure and the crude residue t was used as such the
next step. To a crude m xture of internediate tin acetic acid (3 nil) was
added hydroxylam ne 25 hydrochloride (4 equiv., 1.077 mmol, 0.0748 g) and
acetic acid saglrdnsabt (3 equiv., 0.8077 mmol, 0. 0662CFEP2005/@50837 Xt ur e was
heated (70C) overni ght and the sol vent was renoved under reduced pressure.
The product was purified using preparative HPLC affording conpound 123
(0.021 g, yield = 23% purity (LG = 91% . WO 2004/ 046143 PCT/ EP2003/ 050837
-62 Example schenme FI OMVe Mbo ~COOEt EtO CN I H COCEI NH2 / Ne N NeH N u
~OVHI \ O H88 To a cooled (-78C) stirred suspension of sodi um hydride
(50%in mneral oil, 2.2 equiv., 44 movol, 2.11 g) in tetrabydrofiuan (30

m ), under a nitrogen atnosphere, +“$-was added dropw se, a solution of

i nternedi ate (20 mmol, 3.5 g) in tetrahydrofaran (50 m) and the reaction

was kept at foryg30 mnutes. A solution of ethoxy- methylene ethyl
cyanoacetate (1.1 equfv., 2.2 mwol, 3.72 g) in tetrahydrofuran (30 M) was
added dropw se at - over a period of 15 mnutes. The reaction was kept at
-78C for 1 hour. T ooling was renoved and the m xture was allowed to warm

to 10 room t enper at
ice-water (40D Ty
=1. A green phetl

e overni ght The reaction m xture was poured into
|a d acidified with concentrated hydrochloric acid to pH
( eewvas  filtered and dried overnight in open air to

afford internediare v [J.Y. ME roar S. Piroelle J. Heterocyclic Chem
1991, 28, 1869187314 —7F—=; ett——92%pirity (+6— > 959 . 15
I nternediate v EBBtggg§P Eé  ny) and 4- netﬁﬂ%%ﬁh ling (1.5 equiv., 0293
mml, 36 ng) \ et refttx—for—t—hgur—r—acet{c add (2 nl) and
cooled to roomltenped@lure |H vellow precigitate was|{solated by filtration
and washed with2 jsopiépanol [§Hd diisopropyll other to afford conmpound 90 (28
ng, yield = 33% purity, GHy
/»er\/\Jrjb
. ./
4 CH,
A7
/\/< CH,
5 CH
A7 3
\/< CH,
6 A7 benzyl
7 A7 A NFCH,
8 A7 1-butyl
9 A7 ethyl
10 A7 ‘ cyclopentyl
1 A7 ~~ %
12 A7 N~ CH,
13 A7 \J/\<::
14 A7 \/\N/‘—W chlorohydrate
\_ =
15 A7 —_~ C oxalate




20 (LG = 9794) The followi ng tables |ist exanples of conmpounds of the
present invention which conpounds have been prepared anal ogous to one of

t he foregoi ng synthesis schenes. WO 2004/ 046143 PCTI EP2003/ 050837 -63 Tabl e
2 N2 P2 Conmp. No. Synthesis RZ Salt form scheme 1 Al H 2 Al CHs 3 A9 O
4 A7 CHy 5 A7 CHa CH3 6 A7 benzyl 7 A7 ~CH2 8 A7 1-bo 1 9 A7 ethyl 10 A7
ct en 1 11 AVOROHREOMT "~~CHZ -- - 13 A7 -111\ V 14 APQNER2QBPW$Rhydr at e
15 A7 ~~ ™ oxal ate WD 2004/ 046143 PCT/ EP2003/ 050837 -64 Conp. No. Synthesis
R2 Salt form schene 16 A7 net hanesul fonate 17 A7

-64-

Comp. No. | Synthesis R? Salt form
scheme
16 A7 ' \/\NC] methanesulfonate
17 AT \/\N< >
18 A7 PN N \,CHS
CH3

19 A9 /\n/OH

20 A9 I\
/\"/\_/N CH,

21 A8 N\( >

2
A8 S~ Yoy,

\_/

23 A8 \/\/\ N o}
\_/

e 0

25 A8 \/\/\,O

27 A7 NN

28 A8 /\/\I '/ \O

29 A8 \/\/\,( >

31 A7 \/\//N




18 A7 CH, CHa 19 A9 CHO 20 A9/N 8 VvNNCH . O 21 AS 22 AS U -cH, 23 AS
24 AS 25 AS~/~/~ 26 AS/~l cH, 27 A7 28 AS N 29 AS 30 A9 / .O/CHs/ - 0 31
A7 U~j N WD 2004/ 046143 PCT/ EP2003/ 050837 -65 Conp. No. Synthesis R2 Salt

form schene 32 AS CHs 33 A7 /now NJ 34 A7 j 35 A7 36 A7 " 125 A9 ,
~O +CH3 0 CH Table 3 Rga R3b
WO 2004/046143 PCT/EP2003/050837
-65-
Comp. No. | Synthesis | R? Salt form
scheme
32 A8 NSt

NSNS
33
A7 N
/\/@

35 A7 7\
36 A7 7N
125 CH,

A9 /ﬁro Ci‘la

O CH,
Table 3
Ra
R;b
/o)
Ej: II /I
iil CN
R2
Comp. No.| Synthesis | R? Rsa Ry
scheme
37 Bl H F H
38 Bl H Br H
39 Bl CH;3 Br H
CH,
40 A2 CH; Nel NL 2 H
SN CH3

41 Al H F NO,
42 Al H H NO,
43 Al CH; H NO;
44 Bl CH; F H
45 Al H CN H
46 Al CH; CN H




NI CN R2 Conp. No. Synthesis R Rae R b
CR3 Br H
Al CH3 H N2 44 BI
PCTI EP2003/ 050837

39 Bl

B2 CH3 2-

CH3 -0-CF)3 H 57 B2 CH3 0/ H 58 132 CH3 (H /

CH3 FH 45 A

schenme 37 BI
40 A2 CH3 -N~NCH3 HCH3 41 Al HF NO2 42 Al HH N®2 , 43
HCNH 46 A] CH3 CN H WD 2004/ 046143

-66 Conp. No Synthesis RZ R3e Ran

HFH 38 Bl HBr H

schenme 47 A7 CN H 48

1 H 49 A7 ~,CHx CNH 50 A7 ~~No CNH 51 A7 CNH 52 B2 CH3 -g
~H1/ cH 580BR4/@B3H H H3IC 54 A2 HNH2 H 55 B2 CREI/EPRQ03/0348Y] 565 p)

59 AS CH3 _"3 H

-66-
Comp. No| Synthesis | R? Ras Rap
scheme
47 A7 /\/,O CN H
48 B2 CH; 2-furanyl H
49 A7 ANFH: CN H
50 A7 v b CN H
SN _/
51 A7 O CN H
N
52 B2 CH; N H
WA
53 B2 CH; .S\OJ:GH, H
HC
54 A2 H NH, H
55 B2 CH, \@/=" H
56 B1 CH; -0-CH, H
S
57 B2 CH. H
3 ﬁ
58 B2 CH; 0 H
1
59 A5 CH; _@ H
60 El CH; OH H
61 A6 CH; _Cg« H
4 )




60 El
63 All

Br CH3 69 Al4 -("NH NN 70 AN NH2 CH3

vV CH

CH3 OHH 61 A6 CH3 H WD 2004/ 046143 PCT/ EP2003/ 050837
N2 NO RL R2 Conp. No Synthesis Il

]

R2

~N.CH 71 AID -0 CH3 J CHI

72 A10 NO CH3 N CF, 73 Al2 N C113
PCT/ EP2003/ 030@8/p4/046143

-67-
Table 4
NO,
N.__.O
N Z R
R2
Comp. No/| Synthesis | Ry Ra
, scheme
62 N CH;
Al0 /o
NA\CH
3
63 N~ CH;
All (/ /L
N"=o
&
65 Al3 /ﬁ\ H
o eH,
66 cl H H
68 9 Br CH;
69 Ald /N\” H
N’N
70 NH CH;
AlO 2
)%N,OH
71 Al0 _<,N\o H, CHS
o,
CH,
72 AlO _¢"o CH;
N cr,
7 Al2 Mo CHs
NT g

-67 Table 4

schene 62 A10 N O CH3 NJ-1043
c3 NOG64 A5 ~-NH 65 A13 1 H o”*cry 66 A HH 67 C H3 68 C9

~/' N B WO 2004/ 046143
PCT/EP2003/050837

N Ha |



-68 Conmp. No. Synthesis RR R2 schene 74 A13 )1H O CH,£ 75 A13 R CH3 o~ cH,
76 A13 RCH3 NH, 77 A13 AHCH 78 CQ CH3 Table 5 R3 N NR R2 Conp.
No Synthesis RL R2 R3 scheme 79 D HHNCHa 80 C HCH3 81 Cl2 HCH3 1 O
0" S 82 CG HCH3 --(/ J N83 C3HCRIN N 84 C4 HCH3 N WD 2004/ 046143
PCTI EP2003/ 050837 -69 onp. No Synthesis RIL R2 R3 schene 85 C2 H CH3 N

WO 2004/046143 PCT/EP2003/050837
-68-
Comp. NoJ Synthesis | R; R
scheme
74 Al3 /fL H
ot
75 Al3 /ﬂ\ CH;
oS
76 Al3 /ﬁ\ CH;
NH,
OH
=N
Table 5
Rsi
N 0
|: [ 1 ]
N Z ri
R2
Comp. No/ Synthesis | R! R* |R®
scheme
79 D1 H H o,
N\
CH,
80 c2 H CH; _4":)"\/@
N
81 c12 H CHs; | —¢ J I ™
_(‘s T
82 cs H CH; _4/”;?
N/
83 c3 H CH; _«"i
N"">on
84 c4 H CH; | __<,"1
N
[o]
7




86 C9 Br CH3 --(/ NCHa 87 Cl1 O CH3 -COON 88 C9 2-Man 1 CE 13 89 A4 CN
CH3 -NH2 90 FI --r-N\ / ocH H-001j3 91 d HHH/\O "CH 92 d H CH3
"o C+t% 93 d HH-CM94 D HH-000H 95 CBHHMN N HNON 96 d H CH3
-CN 97 C2 HCH3 NH2 ~NOH 98 COHCH3 HZ 99 dIl H Cl113 -COON 100 C2 H CH3
_CH -C\/ 101 2 HCH3 HA 102 C2 HCRB NO 103 C2 HCH3 -Cr -00 104
Cl2 H CH3 s Nwvb 2004/65143\ WO 2004/ 046143 PCT/ EP2003/ 05083 CT/ERZ@3EHRYT. No
Synthesis R R2 R3 schene

-69-
Comp. No, Synthesis | R’ R? |R®
scheme
85 c2 H CH; _</N‘°
N’K<]
86 C9 Br CH; ,_</"j\
N CH,
87 C11 cl CH; | -COOH
88 C9 2-furanyl CH; | -CN
89 A4 CN CH; | -NH,
N H |-
90 F1 T \Q\o'% | OCH;
91 Cl1 H H g:
0" “CH,
92 cl H CH, /& H
o/ \CH=
93 Cl H H |-CN
94 D1 H H |-cooH
N,
95 cs H H A
— 1
9 ca - |um CH, | -CN
97 Cc2 H cH, | NH:
x L OH
N
98 C10 H CH; /ﬁ\N
H2
99 ci1 H CH; | -COOH
100 c2 H CH; O—CH,8
ox®
\Y
N/
101 c2 H CH, N oH
__<\N j—<o ;
[¢)
102 c2 H CH; N ]
—(\N‘],—@
103 (07} H CH. ~—cH
| <
104 C12 H CH; | — ]
N CN




105 C12 HCHs NCH 106 C HCH3 , / 0'CH NO 107 C HCH3 _<Nt' CHa NO
CHa 108 C2 H 013 NO Nro 109 C2 HCH3 -,/NCH N 110 C HCH3 NON.O
111 2 HCH3 OCH <cNa O NO 112 C2 HCH3 L 3 N 113 A104-C2 "LYON H
--<\NY*r CF6 N-O NO 114 C2 HCH3 NCHa No GH, 115 C HCH3 --(\N ~I OHa
_ N O 116 A10+C2 NON, 13\ NONa CH3 C ONa NO NO 117 4 HCH3 H Co

N 118 C7 H CrB020e¢/¢f48S N-O 119 C6 H CH3 NNN OCHa N- QPCT/EP2003/050837

-70-
Comp. No, Synthesis | R R? |R®
scheme
S
105 Cl12 H CH; —<\]\
N"cH,
G,
106 |2 H CH; —(N*r—®‘°
\
N-O
H5
107 c2 H CH; N icﬂs
——<hzo CH,
NO,
108 2 H CHs \ :/>
'_<g:6
109 |c2 H CHs | N
N—O
110 c2 H CH; =
<\ - \N’o
N—O
111 c2 H CH; O\C';La
:N\ o
N0
112 c2 H CH; _<\"ﬁ/°"°
N—O
T T
113 Al0+C2 | ¢ \o( s H | _{ \|o/
N~ N~
CH,
114 c2 H CH; N s
[ CH
~{
115 c2 H CH; _4\"\ oH,
N—O
116 | A10+C2 S N
N\ \ ~ SN \ '~
Rl i S
C
117 c4 H CH, “m\fo
-0
118 c7 H CH; _{\“ s
N’O
119 C6 H CH» NYFL R
= 0" ¢
_<\N‘° H,
120 Cc3 H CHy [ o
__<g:1/ CH,




120 C3 HCH3 JNYN CH OCH N WO 2004/046143 PCT/ EP2003/ 050837 -71 Conp.
No Synthesis R Ra R3 schene 121 El HCH3 -I 122 El HCH3 CH2 123 E2 H
CH3 124 C9 18/ CR3 -CN 126 C3 H CR3 NYra NCO 127 C9 Br CH3 CN 128 C12 H
CH3 s NH, Tinme of addition experinent A tinme of addition experinment was
performed to determ ne the nmechani smof action of the conpounds of the
present invenyoosodsiasthe tinme of addition experinent, ROVEPIWANONEI’S are
added to cells that were infected with H'V, at tine zero (Zero hours). The
conpounds are subsequently added at different points in tine. The tinme point
until which a conmpound can be added to prevent virus replication, provides
an indication of the nechanism of action of the conpound In the present
experinment, M4 cells were infected with nmv-1 strain LAl at tine zero. 10
In different experinents, conpounds were subsequently added at the points in
time indicated in the X-axis of Fifure 1(in hours). The conpounds were
added at the ing end concentrations during incubation: DS5000, 1 M

ef avi renz (EFQ&?D& BfnthesqR' navi r ( SQV)R* 1JA%" Reference [, 10M (Reference 1 is
an integrase inhikk@g& selected from WD 199/ 62520 and i$ present in CAS

dat abase: 2519£3-938gf); ¥ Conpound PcHSQIM Control : hormalized virus

production. Thg Vingp prodggction was é@{trgjned usi ng p24 nonitoring using
nst h,
u_d'

a kit according to|the nuf act urers ons (p24 ELISA kit, catal og

€l ayed virus production using
e. In vitro inhibition of HV

"
reference NE 1520, K njErmer ). Co ]

a nechanismféelFated to reverse 20 tr?nscr
reverse transerhrtase

S
124 o _ﬂ(;7 CH; | -CN
\ /
126 G H CH; _ﬂija
127 9 Br CH; | CN
S
128 c12 H CH; It
NH,

Time of addition experiment
A time of addition experiment was performed to determine the mechanism of action of

the compounds of the present invention. In the time of addition experiment, compounds
5 are added to cells that were infected with HIV, at time zero (Zero hours). The
compounds are subsequently added at different points in time. The time point until
which a compound can be added to prevent virus replication, provides an indication of
the mechanism of action of the compound.
In the present experiment, MT4 cells were infected with HIV-1 strain LAT at time zero.
10  Indifferent experiments, compounds were subsequently added at the points in time
indicated in the X-axis of Figure 1 (in hours). The compounds were added at the
following end concentrations during incubation: DS5000, 1 uM; efavirenz (EFV),
1 pM; saquinavir (SQV), 1 uM; Reference 1, 10 uM (Reference 1 is an integrase
inhibitor selected from WO 99/62520 and is present in CAS database: 251963-93-6);
15 Compound 2, 50 pM; Control: normalized virus production. The virus production was
determined using p24 monitoring using a kit according to the manufacturers
instructions (p24 ELISA kit, catalog reference NEK-050, Perkin Elmer).

Compound 2 delayed virus production using a mechanism related to reverse
20 transcriptase.

In vitro inhibition of HIV reverse transcriptase
The assay was run using kit TRK 1022 (Amersham Life Sciences) according to the

manufacturer’s instructions with slight modifications. Compounds were diluted in steps
25 of 1/4 in 100% DMSO and subsequently transferred to Medium A (1/50 dilution;



The assay was run using kit TRI O 1022 (Anmersham Life Sciences) according to
the manufacturer's instructions with slight nodifications. Conpounds were
diluted in steps 25 of 1/4 in 100%OVMSO and subsequently transferred to
Medium A (1/50 dilution; WO 2004/ 046143 PCT/ EP2003/ 050837 -72 nedium A

RPM 1640 + 10% Fetal Clone Il + Gentanmycin 20 ng/L). 25 pl of conmpound (in
2% DVBO i n Mgl shad/dik149r 25 pl of 2% DMSO in nmedi um A werCT/ERA@®050836 wel | s. To
each well was added 25.5.1 nmaster mx (master mix: 5 111 priner/tenplate
beads, 10 pl assay buffer, 0.5 pl tracer (3HTTP), 51 MW RT 5 enzyne
solution at a final enzynme activity of 15 mJ per 50 pi reaction, 5 Al nedi um
A). The plates were seal ed, marked as radi oactive and incubated during 4
hours at 37C. Subsequently, 100 pl stop solution was added to each well
(except RI). The radioactivity was counted in a TopCount. 10 Conpound 2
inhibits IHV reverse transcriptase & vitro and consequently does not need
conversion to an active netabolite in order to inhibit reverse

t ranscri pt asanedivi AaRIMIi1840t+ 10% FetilCloled] -cGaapmyiin?d mgfL). 2hpl ofr esent i nventi on The
present experduhfid (@R UMbeS: MadkingA) or 29)i1 6f HABMITER aleditin AiwasSt pass

met abol i zat | a@&wﬂsﬁ&mﬂa@%de@bdﬂumgk HiTPRid § jyer i cr osonal
fractions (pre artg:ip Q%iﬁ$ﬂ} nﬁggg&ngg ?mw“%%éﬂg e transferred into

10 mM gl ass tRipes Ii U &ig test conpound was
added to y? el¥YEe I H ?:H““b AR et ol Ry v = ? B d After 20 adding

500 pl of a cb- ?haeletefrwese@f%mﬁ#ﬂt%mwﬁrw‘swkﬂeﬁ &#ing 4 hevy,

gl ucose- 6- phc3ishsibeeguenty, wthOPF@@&Wﬁh@@tO@EW%W@FM) '@P ucose- 6- phosphat e
dehydr ogenas aadidactivityowab/boufititiiis pdpaéwat. buf f er pH 7. 4), honogeni sati on buffer
(honogeni sation buffer: 1,15 %KCL in 0.05 M phosphate buffer, pH 7.4) was
added t o dbveCompdundinhibits HiNmeverst trdusariptas§ feavitrojamicoiseguéntindoes ®Oneed 120 ni nut es at
37C, wer e i nidohverdksioho ayactivd dietalplitk @ dider to inhidit Redrse trdngariptade. 25 ni cont i nam de

adeni ne di nucl eoti de phosphate (1,25 ng/m) in honbgenisation buffer. After
a prei ncubat i Paayditidatidnbs the 06 s ofdke vénlieh t ubes were conti nuously shaken
at 100 osc. lE@B&s@ﬂ&pﬁm&%&d&sﬁm@m\mtﬁém&a&ﬁkstp&ﬁemm&dn(ms were term nated
by additiq A equal volune of DMBO = Bl ank incubations containing boil ed
mcrosonal fram?ol ons were incubated under the sane conditions as the drug

i ncubations. Ahfy %tgemhmmﬁgsﬁtﬁ%lm_c%%gnwod@ 1di rect
measur enment gﬁ r“ﬁ, i 2. shpbSueh&ARL ON M Xture using
LC-Ms. In para res antl- Vi n reaction m xture
was det ect ed °ﬁ'§‘? E“@f“é??{‘ %Rﬁgééda{ifg% %‘gé&f’bed in Pauwel s et
al. J. Vir8l afs H§fﬂ‘§§‘8’t°( ?U?%W‘S’?I‘P“W&"E‘ﬁ“ﬂ?ﬁ%tﬂ%?&ﬁh?% ty is defined as
1 mg/ml MgCl.6H>O, 0.5 units/ml glucose-6-phosphate dehydrogenase in 0.5 M
phohsphate buffer pH 7.4), homogenisation buffer (homogenisation buffer: 1,15 % KCl
in 0.05 M phosphate buffer, pH 7.4) was added to give a final volume of 1 ml. The
incubations, 30 or 120 minutes at 37°C, were initiated by adding 10 pl of a solution of
25 nicontinamide adenine dinucleotide phosphate (1,25 mg/ml) in homogenisation buffer.
After a preincubation during 5 minutes at 37 °C, the tubes were continuously shaken at
100 oscillations /minute in a water bath. The reactions were terminated by addition of
an equal volume of DMSO. Blank incubations containing boiled microsomal fractions
were incubated under the same conditions as the drug incubations. The degree of
30 metabolism was determined by direct measurement of the residual parent compound in
the reaction mixture using L.C-MS. In parallel, the residual anti-HIV activity in the
reaction mixture was detected using a colorimetric anti-HIV assay as described in
Pauwels et al. J. Virol. Methods 1988 (20) 309-321. The residual activity is defined as

the percent difference in ECsq between the drug incubations and the blank incubations.
35

The results in Table 6 indicate that compound 2 underwent little or no hepatic first pass
metabolization. Te same result was obtained for other compounds like compound
numbers 11, 13 and 17,



the percent difference in EC50 between the drug incubations and the bl ank

I ncubations. 35 The results in Table 6 indicate that conpound 2 underwent
little or no hepatic first pass netabolization. Te sane result was obtai ned
for other conpounds |ike conmpound nunbers 11, 13 and 17. WD 2004/ 046143
PCT/ EP2003/ 050837 -73 Table M crosomal netabolization. The anount of
conpound was y#efe6ldkkAsd using LG M5 at the tine points rardipems/esdss’ bet ween
brackets. The results are indicated as a % vis-A-vis the anount determ ned
at the start of the experinent (time = 0; normalized to 100 %9. 5 Conpound
name Conpound2 Concentration 10 M DLM (0 mn) (in % 100 DLM (30 mn) (in
% 91 DLM (120 min) (in % 108 HLM (0 min) (in % 100 HLM (30 nmin) (in %
98 HLM (120 min) (in % 128 DLM dog |iver mcrosones, HLM human |iver

m crosones, mn: mnutes. Antiviral analyses: 10 The conpounds of the
present invention were exam ned for-7&nti-viral activity in a cellular

assay. The assay denonstrated that these conpounds exhibit potent anti-nV
activity agailate6. Migpspgal pptglitatisvor at ory 1ff V strain (H V-1 strain LAI). The
cel lul ar asSayanwar ofsemjourd e deteomioad dsingd-CedS 4t e tihepointpipdivgtepr ocedur e. 15 | UV-
or nock-i nf eoti@etn blckets: @hd rBsultsaredndicaed Ho atait-afvisithehnvtdt ddamsneti it t he presence of

vari ous concemiskRbfiiRRepeMthent @R - BRbhitA to 1001t he end of the incubation
period, the replicating virus in the control cultures has killed all

W/-i nf ect ed ¢eEodpsundmBaniche aGepard2 of any inhibitor. Cell viability was

det erm ned by G ' ration of MIT, a yellow, water soluble
. oncenjration . 0 .

tetrazolium gye al_is converted to a purple, water 20 insoluble formzan

in the m tochbhd @ mindin %) vi8g cel |l s| only. Upon sol ubilization of the
resulting for RERE0 o) Y Vi tegywi-th—sppr opanol , the absorbance of the sol ution
was nonitored at 543 nm _{The values correlate directly to the nunber of
living cells|DR4GE0miohdn Poh| PVBe culture at the conpletion of the five day

i ncubati on. THEMIGWEL AT Y| 100
HLM (30 min) (in %) | 98
HLM (120 min) (in %) | 128

DLM: dog liver microsomes, HLM: human liver microsomes, min: minutes.

analyses:

10 The compounds of the present invention were examined for anti-viral activity in a
cellular assay. The assay demonstrated that these compounds exhibit potent anti-HIV
activity against a wild type laboratory HIV strain (HIV-1 strain LAI). The cellular
assay was performed according to the following procedure.

15  HIV- or mock-infected MT4 cells were incubated for five days in the presence of
various concentrations of the inhibitor. At the end of the incubation period, the
replicating virus in the control cultures has killed all HTV-infected cells in the absence
of any inhibitor. Cell viability was determined by measuring the concentration of
MTT, a yellow, water soluble tetrazolium dye that is converted to a purple, water

20  insoluble formazan in the mitochondria of living cells only. Upon solubilization of the
resulting formazan crystals with isopropanol, the absorbance of the solution was
monitored at 540 nm. The values correlate directly to the number of living cells
remaining in the culture at the completion of the five day incubation. The inhibitory
activity of the compound was monitored on the virus-infected cells and was expressed

25 asECsoand ECy. These values represent the amount of the compound required to
protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the
virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCse, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCso/ECsp) is an



activity of the conpound was nonitored on the virus-infected cells and was
expressed 25 as EC50 and ECss. These val ues represent the anount of the
conmpound required to protect 50% and 90% respectively, of the cells from
t he cytopathogenic effect of the virus. The toxicity of the conpound was
measured on the nock-infected cells and was expressed as CCss, which
represents tgﬁ) Q;ration of conpound required to i maThiptoos/dshss7 gr owmt h of
the cells by 50% e selectivity index (SI) (ratio CCsu/ECss) is an WO
2004/ 046143 PCT/EP2003/050837 -74 indication of the selectivity of the
anti-1RV activity of the inhibitor. Werever results are reported as e.g.
pECso or pCCso values, the result is expressed as the negative |ogarithm of
the result expressed as EC50 or CCso respectively. 5 Because of the

i ncreasi ng energence of drug resistant H'V strains, the present conpounds
were also tested for their potency -against clinically isolated BW strains
har bouring several nutations (Tables | and 7). These nutations are

associ ated Wixﬁdf&ahoiiﬁﬂiesﬂ&ﬁﬁ@ofﬁedn&m&ﬁvﬂbﬁﬁbﬁﬂﬁhﬁt&twmﬂev&ﬁémhi tors and result
in viruses tRALpSROW \ABCRUPpCCHRAnRaRe il DABRAIMPIE iR S- I €Si stance to the

currently corﬂég;tﬂoq,%yemﬁﬁv%geg eE(glooggé &%I CW as for instance AZT,

di danosi ne VI rapi ne I'né and z atine. Results: As a neasure

of the bro ec e SR ﬁg , the EC50 was

det er mi ne Tae?[% gﬁ%&&gﬁgm&?&n&oﬁ%%&?@% V'Ifﬁi testing of the
respective 1508 3?ﬁf8%‘?8° ¢ ance rounded to
t he nearest |hHPQ§§‘§rSWF’§'m‘W§PRSI(7E?h'éﬂ ﬁépmﬂéﬁ%?é@kgfgsm%dﬂ’g‘n be seen in this
tabl e, the pmreistenee tosayerpecignseriptasy inhibithrs and rdswlidn yiryseh thifiskaimviaviqus a br oad range of
mut ant st r ai riggreeRgphedutypiplefossoresistahaes o theommenthscommirainily aailabRolmeB: pECso t owar ds
20 nmut ant 18 sucRavorGistaEASD, didaweificlSevitdging linividineRavalobatiaéCs0 t owar ds nut ant D,
Row E: pECso towards nutant E, Row F. pECso towards nmutant F, Row G pECso
towards nut aRéués, Row H pECso towards nmutant G Row H pECso towards

nutant |L Romshme@memwmwamem@@woaamua@mamrds mitant J, Row
E( si %Egﬁc’zi;c’.w??ﬁ%‘s %%Hsr‘}&évs“ﬁq%{s ﬁg“'ﬁﬁﬁigggj tgﬁ'? t SW_ZRO\?VOVV\&SV\QECSO
agai nst ?dw{“ﬂ?u" W’f?‘s‘i_ 1}iajct’“f‘g‘;elisl W(“?ﬁ‘% t'3gse“5xpressed as the

pCCs0 vaI ue é’?"?ﬂ%ﬁi SFreRRAcketyi t h nock transfected cells. ND neans not

determ ned. Table 7. Results of the toxicity testing and the resistance

testing. 30 ASEAF fvendip s blshePreBhompaYHis oro effective in inhibiting a broad
range of mutant strains: Row A: pECs value towards mutant A, Row B: pECs towards

20  mutant B, Row C: pECso towards mutant C, Row D: pECsy towards mutant D, Row E:
PECsy towards mutant E, Row F: pECso towards mutant F, Row G: pECso towards
mutant G, Row H: pECsp towards mutant G, Row H: pECsy towards mutant H, Row I:
PECsp towards mutant I, Row J: pECso towards mutant J, Row K: pECsp towards
mutant K, Row HIV-2: pECs) towards mutant HIV-2, Row SIV (simian

25 immunodeficiency virus): pECso towards mutant SIV. Row WT: pEC50 against wild
type HIV-LAI strain. The toxicity (Tox) is expressed as the pCCsp value as determined
with mock transfected cells. ND means not determined.

Table 7. Results of the toxicity testing and the resistance testing.

30

Strain | Compound 1 | Compound 2
WT 6.5 7.6

A 5.6 (8) 7.04)

B 5.9(4) 75Q)

C 5.6(8) 7.1(3)

D 6.0(3) 7.3(2)

E 5.7(6) 72(3)

F 594 7.4 (2)




WF 6.5 7.6 A56 S7.0(4 BS5.9(4) 7.5(1) C5.687,1(3) D6.03 7.3(2)

E 57 7.2(3) F 5.94 7.42 WD 2004/ 046143 PCTI EP20031050837 -75 Strain
Compound | Conmpound 2 G 6.2(2) 7.2(3) H5.8(5) 6.9(5) | 6.1(3) 7.2(3) 1
586.9 K6.51 TOM H V-2 52 6.6 SIV5.16.5 Tox <4.49 <4.49 For
conpar ati ve purposes,

2- (di net hyl amicm)+0d6183 di bydr o- 5- net hyl - | - (4- ni t npheny| PET/EP2003/050837

4- (2- oxopropyl)-1H pyrido(3, 2-b]indol e-3-carbonitrile as nmentioned in WO

02/ 055520 has a pECrs for wild type HV virus of 5.5 indicating an increase
in potency for the 5 conpounds of the present invention ranging between
about 1 and 2 log units. The other conpounds exenplified in the present
application have also been tested for their antiviral activity. Wth
respect to their ability to inhibit }he wild-type H V-LAl strain, the
conpound nunbers 5, 7, 8, 9, 11, 1 ?'13, 14, 15, 16, 17, 18, 21, 23, 25, 26,
10 27, 28, 29,r32—B5—43—6—68—F% and 72 had an ECso val ue of |ower than
1 pM The cong8ihd] comppwdd rCompoundd) 1 19 20, 22, 24, 30, 31, 33, 34, 36,
38, 39, 40, 41G42 [aBH2) 47.|783) 49, |51, 52, 53, 56, 62, 66, 69, 70, 73, 76,
81, 82, 84, 89mu 86, |8 93, P56, 97, 98, 99, 102, 103, 106, 109, 110,
111, 114, 115 |gnd 1ld; @pd an| BLgp vallue between | iMand 32 p.M The
conpound nunber 37 5§ék 43,4§Rn‘b/, 58, 63, 79, 80, 83, 89, 90, 15 91, 92,
95, 100, 101, 1041691981 = 1137118, 119 and 120 had an ECso val ue of

hi gher than 32%u— -8 Ohwai 1 B® ¢y ilnh the rat and the doe Compounds of
formula (1) wedBVEoridil at ed a 20 ngy/m solution or suspension in 20
DMSO, PEXA00 orsieyclddextin gal¥o (CDAQY% in water. For nobst experinments in

t he | Tox | <449 <4.49

@P»

[

For comparative purposes, 2-(dimethylamino)-4,5-dilyydro-5-methyl-1-(4-nitrophenyl)-
4-(2-oxopropyl)-1H-pyrido[3,2-blindole-3-carbonitrile as mentioned in WO 02/055520
has a pECsp for wild type HIV virus of 5.5 indicating an increase in potency for the

5 compounds of the present invention ranging between about 1 and 2 log units.

The other compounds exemplified in the present application have also been tested for
their antiviral activity, With respect to their ability to inhibit the wild-type HIV-LAI
strain, the compound numbers 5, 7, 8, 9, 11, 12, 13, 14, 15, 16, 17, 18, 21, 23, 25, 26,

10 27,28,29, 32, 35,43, 67, 68, 71 and 72 had an ECsp value of lower than 1 pM. The
compound numbers 3, 6, 10, 19, 20, 22, 24, 30, 31, 33, 34, 36, 38, 39, 40,41, 42, 46,
47, 48, 49, 51, 52, 53, 56, 62, 66, 69, 70, 73, 76, 81, 82, 84, 85, 86, 87, 93, 94, 96, 97,
98, 99, 102, 103, 106, 109, 110, 111, 114, 115 and 117 had an ECsp value between 1
pM and 32 pM. The compound numbers 37, 44, 45, 50, 57, 58, 63, 79, 80, 83, 89, 90,

15 91,92, 95,100, 101, 104, 105, 108, 112, 113, 118, 119 and 120 had an ECsy value of
higher than 32 pM.

Oral avaflability in the rat and the do,
Compounds of formula () were formulated as a 20 mg/m! solution or suspension in
20 DMSO, PEG400 or cyclodextin 40% (CD40%) in water. For most experiments in the
rat, three dosing groups were formed: 1/ single intraperitoneal dose at 20 mg/kg using
the DMSO formulation; 2/ single oral dose at 20 mg/kg using the PEG400 formulation
and 3/ single oral dose at 20 mg/kg using the cyclodextrin formulation, Blood was
sampled at regular time intervals after dosing and drug concentrations in the serum
25  were determined using a LC-MS bioanalytical method.

Formulation
Active ingredient, in casu a compound of formula (I), can be dissolved in organic
solvent such as ethanol, methanol or methylene chloride, preferably, a mixture of



rat, three dosing groups were formed: 1/ single intraperitoneal dose at 20
ng/ kg using the DVSO formul ation; 2/ single oral dose at 20 ng/ kg using the
PEG400 formulation and 3/ single oral dose at 20 ng/kg using the
cyclodextrin formulation. Blood was sanpled at regular tine intervals after
dosing and drag concentrations in the serum 25 were determ ned using a LC M5
bi oanal yti cakydk @9 43 Formulation Active ingredient, ipcTER83/&GBONMOUNd Of
formula (1), can be dissolved in organic solvent such as et hanol , net hanol
or nethylene chloride, preferably, a m xture of WD 2004/ 046143

PCTI EP2003/ 050837 -76 et hanol and net hyl ene chloride. Polyners such as

pol yvnyl pyrrol i done copolynmer wth vinyl acetate (PVP-VA) or

hydr oxypr opyl net hyl cel | ul ose (HPMC), typically 5 nPa.s, can be dissolved in
organi ¢ sol vents such as ethanol, nethanol nethylene <chloride. Suitably the
pol ymer can be di ssol ved in ethanol-76The pol ynmer and conpound 5 sol utions
can be m xed and subsequently spray dried. The ratio of conpound/ pol yner

can be sel ecletshof dn@nitflylehe éhdride! Folynleid bRk B5REllyDykdidgesopataterbe 1/ 1.5 and 1/3. A

sui tabl e ratg;@ gcegg(ﬂg/PGVA)Ih@d@,%@ Myﬁghugg\(m@),@plmg d di spersion, can
subsequentlyng,g_sc |k 88kotvid q'é% §A %t as %The dr ulg | oad in oge
capsul e can r t;“b'e e ndl JLhne capsul e size use
10 Fil mcoaté’ %l\l\%ep(’l%mé?m Pi oefl‘q'%g%ﬁop?h ly'gerﬂl% u(r:de of 100 g of
active i ngt edpieiops caq ke mixed and é"é"ﬂ feHgescopRsdERbEy | act ose and 200
g starch can ca@emlmﬂmmwa&&wwww@mmmamwdmlw a solution of 15
5 g sodi um dosiecanlbe 36 Thaspery-guied pdr@llerga solid dispersion] qay subseduietly befilled about 200 ml  of
water. The wai caplesior adiinistatiore Ti @fhg Ded i6 bift\Apehile cali ta@e bedwien Ut €d agai n. Then

there can be 10@,#&9@,1,9%@“ Whpsdiek g al | i ne cellul ose and 15 g hydrogenat ed
veget abl e19i | can be m xed well and conpressed into tablets,

gi ving 10. 00Ggiab: ple§aCh conprising 10 ng of the active ingredient. 20
Coating To a Jb agﬁff;b 09 rret hyl cellul ose in 75 m of denaturated
e

et hanol there can i on of 5 f et ellulose in 150 m of
di chl or onet hahB*™ R WOF %‘%‘HG&W"‘?’% ai/% Bor omet haue and 2.5
n 1,2, 3- proﬂ%@t“f“?%’f’.ﬁs@'@ﬁnw eland, hereafier b F‘?‘?S‘(ﬂ‘ siptipofp| t en and
di ssol ved 1§ n 5z30diim deflecyliseifate andd e poivyivalpyrplidend ip ahout 200l of watsn can 25 be added
t o t he f or nerThawe pévhiermittive cag bedemedpdziedrabd sicke@aghin. Thafthervggrtesi um oct adecanoat e,
added 100 g microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole
can be mixed well and compressed into tablets, giving 10.000 tablets, each comprising
10 mg of the active ingredient.
20 Coating
To a solution of 10 g methyicellulose in 75 ml of denaturated ethanol there can be
added a solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there can
be added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene
glycol can be molten and dissolved in 75 ml of dichloromethane. The latter solution can
25 be added to the former and then there can be added 2.5 g of magnesium octadecanoate,
5 g of polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole
can be homogenated. The tablet cores can be coated with the thus obtained mixture ina
coating apparatus.

30



5 g of polyvinylpyrrolidone and 30 m of concentrated col or suspension and
the whole can be honbgenated. The tablet cores can be coated with the thus
obtained m xture in a coating apparatus. 30 WD 2004/ 046143

PCTI EP20031050837 -77 CLAIMS 1. A conpound of forrmula (1) m4, P MO i R
2i its N-oxide, salt, stereoisoneric form racemc mxture or ester, wherein
5 netabol it evowenias n is 1, 2 or 3; RL is hydrogen, cYSR&EP208HPYSS7

am nocar bonyl , hydroxycarbonyl, C3.aal kyl oxycarbonyl, Cl4al kyl carbonyl
nono- or di (Cl4al kyl )am nocarbonyl, aryl am nocar bonyl,
N-(aryl)-N (G 4al kyl ) am nocar bonyl, nethani m dam dyl, 10

N- hydr oxy- nmet bani m dam dyl, nono- or di (CLl. aal kynnmet bani m dam dyl, Hetl or
Het 2; R2 is hydrogen, C -roal kyl, C2,roal kenyl, C3-rcycloal kyl, wherein said
Craoal kyl, C24o0al kenyl and C3_7cycl oal kyl, each individually and

i ndependently, may be optionally s#@bstituted with a substituent selected
fromthe group consisting of 15 cyan, NR4, Rde, pyrrolidinyl, piperidinyl,
honopi peri diguaMs pi per azi nyl, 4-(Cl4al kyl) - pi peraznyl, norpholinyl,

t hi onor phol iiNY4 cordpodd 6 BinlE@n phol i nyl , 1, 1-di oxo-t hi onor pholinyl, aryl,

furanyl, thienyl, pyrrolyl, oxazolyl, #&hiazolyl, imdazolyl, isoxazolyl,

i sot hiazolyl, pyrazolyl, oxadiazoly t hi adi azolyl, triazolyl, tetrazolyl,
pyridyl, pyrimdinyl, pyrazinyl, p r'd,zinyl, triazinyl, hydroxy 20

car bonyl, G 4al kyl carbonyl, N(R4, R rbonyf, Cr4dkyl oxycarbonyl,

pyrrolidin-1-yl carbonyl, piperidin-1;ylcarbonyl, honopiperidin-I-ylcarbonyl,
pi per azi n-1 -yl carbonyl, 4-( ) ¥Y~p#derazi n- 1-yl car bonyl ,

nor phol i n-1-yl - carbonyl, t -1 -yl car bonyl

| - oxot hi onor pbol i n-1-ylcarb A 3, - di oxo-t hi onor phol i n-1-yl car bonyl ;

its N-oxide, salt, stereoisomeric form, racemic mixture or ester, wherein
5 metabolite, wherein

nis 1,2 o0r3;

R, is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl, C;salkyloxycarbonyl,
C;.alkylcarbonyl, mono- or di(C;alkyl)aminocarbonyl, arylaminocarbonyl,
N-(aryl)-N-(C14alkyl)aminocarbonyl, methanimidamidyl,

10 N-hydroxy-methanimidamidyl, mono- or di(C, 4alkyl)methanimidamidyl, Het, or
Het;

R, is hydrogen, C).10alkyl, Cz10alkenyl, Cascycloalkyl, wherein said C;.joalkyl,
Ca.j0alkenyl and Cjscycloalkyl, each individually and independently, may be
optionally substituted with a substituent selected from the group consisting of

15 cyano, NR4aRap, pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl,
4-(Cy4alkyl)-piperazinyl, morpholiny), thiomorpholinyl, 1-oxothiomorpholinyl,
1,1-dioxo-thiomorpholinyl, aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxy-

20 carbonyl, C;4alkylcarbonyl, N(RssR4p)carbonyl, Ci4alkyloxycarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C, salkyl)-piperazin-1-ylcarbonyl, morpholin-1-y1-
carbonyl, thiomorpholin- 1-ylcarbonyl, 1-oxothiomorpholin-1-ylcarbonyl and
1,1-dioxo-thiomorpholin-1-ylcarbonyl,

25  Rs is nitro, cyano, amino, halo, hydroxy, C;salkyloxy, hydroxycarbonyl,
aminocarbonyl, C;4alkyloxycarbonyl, mono- or di(C)alkyl)aminocarbonyl,
C4alkylcarbonyl, methanimidamidyl, mono- or di(C;4alkyl)methanimidamidyl,
N-hydroxy-methanimidamidy] or Het;

Ry, is hydrogen, C,.alkyl or C,salkyl substituted with a substituent selected from the

30 group comsisting of amino, mono- or di(C,4alkyl)amino, pyrrolidinyl, piperidinyl,



25 R3is nitro, cyan, am no, halo, bydroxy, Cr4al kyl oxy, bydroxycarbonyl,

am nocar bonyl , ( aal kyl oxycar bonyl, nono- or di (Cl-4al kyl)am nocar bonyl ,
Cl4al kyl car bonyl, net bani m dam dyl, nono- or di(Cl4al kyl) met hani m dam dyl ,
N- hydr oxy- met hani m dam dy) or net,; R4, is hydrogen, Cl4al kyl or Cl4al kyl
substituted with a substituent selected fromthe 30 gr@epupRNsisedst Ng of

am no, nono- 3?’%?(%%‘alkyl)an1no pyrrolidinyl, piperidinyl, WO 2004/046143
PCTI EP2003/ 050837 -78 honopi peri di nyl, piperazinyl,

4- (C'al kyl ) - pi perazi nyl, norpholinyl, thionorpholinyl, |-oxothionorpholinyl
and 1, 1-di oxo-thi onorpholinyl; Rob is hydrogen, Cl4al kyl or C dal kyl
substituted with a substituent selected fromthe group consisting of am no,
nono- or di (C'al kyl)am no, pyrrolidinyl, piperidinyl, 5 honopiperidinyl,

pi perazinyl, 4-(d 4al kyl) - pi peraznyl_gg.nor phol i nyl ,

t hi onor phol i nyl, 1- oxot hi onor phol i nyl and 1, 1-di oxo-thi omor phol nyl; aryl is

henyl opt | ; t d t uent h
PR sl f&gy “CP*Q‘fg’;%%&ﬁf@%%*‘ e~ aal oy,
i %

hal o, hydroxy Crsal kyl ,

cyanod aal kyl ®¢ r@’lﬁ“’g"'ﬁl’:‘ f Fﬁ(%%wbsgﬁn&%’ﬁ“ ﬁ ey nono-  or

di (Crral kyl )am N GTOPRARS{E of ampipn, mpno- of n’é‘ﬁ'B%PYFPW&Y B lwher ei n one,
two, three or folemepiperifinglepibrearinylefr€:14alidt-pivernginyd.mormbelinyl, | ndi vi dual |y and

i ndependent | y seltigaiogptiolinyloiroxbthiemerploliy! and dhsiost-thimgorptolingl; t r ogen, oxygen and
sul fur, and Waﬁrlepﬂanymﬁoﬂhwms&hﬁgmmoagomth&n@&&ﬁ@ﬁm atoms; and, where
pozsibler Tyt Chaug b6 &8 “m”“ R, {ued
optipna!ly e sugggggi?ggqﬁﬁ%ﬁﬂaﬂﬁmﬁ%;ét %&% fron1the group
ﬁgrgtS;h?go,fé;%ﬁasﬂﬁw@wﬁﬁﬂﬁﬁﬂ?h al &PWVEm“n gégd C;a?E;rOX%bno-
or di(CIaaIkyI)aﬁﬂﬁ@mmun#hGQMQuﬂk?@Eﬂﬁ@ﬁeﬂYﬁ*W@Kﬁqn%%HMQJkyI)an1noC]4aIkyI,
aryl Cl4al kyl, amicosiihg ekxitioganydxygeman sulfun and whier¢iihd minkinibgringi N0 C24| kenyl
furanyl, thi enyl ,meaywﬂwbmmmwhmﬂohibnzﬁymhogmmghéﬁ%ﬂhw , i soxazol yl,

i sot hi azol Y4, yrogqogguygesuggﬁgdm H%;ﬁl ifglia@& 0o mayl dadnazol yl,  tetrazol yI ,

i la 4QY‘ELF>X§%""LOS %“gﬂ" i %f&%%ﬁg f%yp%ﬁéﬁy E*‘f,jﬁé'nd wherei n any of
4

the 25 fore90|ng |azonI
i m dazol yl, isox fUW%I ailbol yi | thladlazolyl
and triazonI WDMﬁmﬂésmwh?mmowﬂW6W&WDymﬁemguﬁé@kﬂUWEGWMAth C14alkyl

20 di(C; 4alkyl)aminoC; 4alkyl, arylC;4alkyl, aminoC,¢alkenyl, mono- or

di(C; alky)aminoC> salkenyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, aryl, hydroxycarbonyl, aminocarbonyl, C;salkyloxycarbonyl, mono- or
di(C;4alkyDaminocarbonyl, Cj4alkylcarbonyl, oxo, thio; and wherein any of the
25 foregoing furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and triazolyl moieties may
optionally be substituted with C; 4alkyl;
Het, is pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl or triazinyl, wherein any ring
carbon atom of each of said 6-membered nitrogen containing aromatic rings may
30 optionally be substituted with a substituent selected from the group consisting of
Ciaalkyl;
provided that the compound of formula (I) is different from
2,5-dihydro-1-(4-nitrophenyl)-2-oxo-1H-pyrido[3,2-bJindole-3-carbonitrile, and
2,5-dihydro-5-methyi-1-(4-nitrophenyl)-2-oxo- 1H-pyrido[3,2-b]indole-3-carbonitrile.
35
2. A compound according to claim 1 wherein n is 1, R is nitro, R; is cyano,
Cisalkyloxycarbonyl or C;.4alkylaminocarbonyl; and R; is hydrogen or Csalkyl.



Het2 is pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl or triazinyl, wherein
any ring carbon atom of each of said 6-nenbered nitrogen containing
aromatic rings may 30 optionally be substituted with a substituent selected
fromthe group consisting of Cl4alkyl; provided that the conpound of
formula (1) i t from PCT/EP2003/050837

2, 5-di hydro-1 -()?Im‘%lo?grlgghenyl ) - 2-o0xo0-| H pyrido[ 3, 2-bj i ndol e-3-carbonitrrle,
and 2, 5-di bydm 5- net hyl - | - (4-ni tropbenyl ) - 2- oxo-

1H pyri do[ 3, 2-b] i ndol e-3-carbonitrle. 35 2. A conmpound according to claim1
wherein nis 1, Rsis nitro, RlL is cyan, Cl-4alkyl oxycarbonyl or

Gl aal kyl am nocar bonyl; and R2 is hydrogen or Cr4al kyl. WD 2004/ 046143

PCT/ EP2003/ 050837 -79 3. A conmpound according to claiml or 2 wherein n is
1 or 2, R is nitro, cyano, am no, ha-o, hydroxy, G .eal kyl oxy,

hydr oxycar bonyl, am nocarbonyl, am not hi ocarbonyl, d . aal kyl oxycar bonyl ,

Cl4al kyl car bopyl A Qocording Biclafml Hatb kMddiet hani m dami dyl ,
N-hydr oxy- met Qaniop.dam dyI or Hetl. 4. A conpound according to any one of

clainms 1 to 3 wh% Iﬁyrlf é% @mﬁM&Qhrﬂ Qibo i}g nacarbonyl
QX car

hydr oxycar bony1 cIL.Hagﬁy m:{g 175‘1 "’%{"ham m dam dyl, Het,

N- hydr oxy- et haATH{

or Het?2; ard ar?’an'gde‘ﬁleHW)mﬁ'b‘l"PB‘ﬁ‘ﬁ‘FdP’lyN 'F‘f j9kerBfte or nore
substituents each individually selected fromthe group consisting of
Cldal kyl, Cl- 4 dompatnd desbmding toking b1@ of dkiirdk 1 tbwhereins a 5- nenbered ring system
wherein one, Ry hydioBéniGard] haloQidiinotaktidyL, AR Plabordl, €, ARNIGRYQRLHYE each

i ndi vi dual 'y an%wﬁm@@my‘%ﬁg}m@mfd?ﬁm& difts, Mg consi sting 15 of

erein remai ning ring nenbers are

ni trogen, fXYgen. &
carbon atons; 1an Y\’ﬁ SSI e an nltﬁ ﬁe@i””cﬁ%ﬂﬁ may optionally

be substitut&d ach individually
and i ndependenfql?wd%‘ﬁ‘iq‘m P%Fs‘ﬂ’ég%f Gl pape, B ams i t uent sel ect ed
from t he gr oupet i o fremhered gingsistam whetelaphe, twmo3krecye fourging pembersateo, cyan,
trifluoromethyl hetayammeGeidiadikgualy aﬁ@mmmnﬂxnele@hd(ﬁQnMIM dopsistingD, NONO- Of
di (G 4al kyram nefsiropdnkdipch andlsﬁm; &ﬂ@]hﬁhn the Rinjihing rﬁﬂd&ﬁéﬁ%ﬁ:ﬁﬁtﬁw
Cl4al kyl oxycar bogd: andOere pb offtiShaRPRY i soxazol yl may
optionally be sy&%td%tgg Qn s% Wj}g hn;u!p%ﬁl dyI 25 5. A
compound accor dy Q%e}dgnﬂ?';rc]) thlJ ybe sub. Lxgd asubsutuent e(ged?rlom the group

consisting of Cy4alkyl, Csscycloalkyl, halo, cyano, trifluoromethyl, cyanoCy.4alkyl,

20 mono- or di(Ci+alkyl)amino, mono- or di(C;4alkyl)aminoC; salkenyl, isoxazolyl,
aryl, hydroxycarbonyl, C;4alkyloxycarbonyl, oxo, thio; and wherein the foregoing
isoxazolyl may optionally be substituted with C;4alkyl; and
Het; is pyridyL

25 5. A compound according to any one of claims 1 to 4 wherein
R; is hydrogen, Ci.i0alkyl, Cz.0alkenyl, Csscycloalkyl or Cy.jpalkyl substituted with
substituent selected from the group consisting of cyano, NRRap, pyrrolidinyl,
piperidinyl, 4-(C, 4alkyl)-piperazinyl, morpholinyl, aryl, imidazolyl, pyridyl,
hydroxycarbonyl, N(Ra:Ra)carbonyl, C,4alkyloxycarbonyl or 4-(C4alkyl)-
30 piperazin-1-ylcarbonyl; and
R4¢ is CMaJkyl; and
Rup is C14alkyl or Cy4alkyl substituted morpholinyl.

6. A compound according to any one of claims 1 to 5 wherein
35 Rpishydrogen, Ci.0alkyl, Czaoalkenyl, Cs.scycloalkyl or Cy jpalkyl substituted with
substituent selected from the group consisting of cyano, NRuRay, pyrrolidinyl,
piperidinyl, 4-(C,4alkyl)-piperazinyl, morpholinyl, aryl, imidazolyl, pyridyl,



R2 is hydrogen, C1-10al kyl, C240al kenyl, C}, oycloal kyl O G .| oal kyl
substituted with substituent selected fromthe group consisting of cyan,
NR4, Ray, pyrrolidinyl, piperidinyl, 4-(Cl4alkyl)-piperazinyl, norpholinyl,
aryl, imdazolyl, pyridyl, hydroxycarbonyl, N(Ra.Ran)car bonyl

C14al kyl oxycar bonyl or 4- (C14al kyl) 30 piperazin-1-ylcarbon and Ra,
G 4al kyl ; andwitbosioss1@14aDgl or G 4al kyl substituted mPEWSil%OWFO”’a A
conmpound according to any one of claims 1 to 5 wherein 35 R2 is hydrogen,
Cl. | oal kyl, C2_Iloal kenyl, C34cycl oal kyl or GCi aoal kyl substituted with
substituent selected fromthe group consisting of cyan, NRL.R4c,
pyrrolidinyl, piperidinyl, 4-(Cl4al kyl)-piperazinyl, norpholinyl, aryl,

i m dazolyl, pyridyl, WO 20041046143 PCT/ EP2003/ 050837 -80 hydroxycarbonyl,
N( R4, R4b) car bonyl , C, 4al kyl oxycar bonyl or 4-(Gi 4al kyl) -

pi perazi n-1-yl carbonyl; and aryl is '%henyl optionally substituted with one
or nore subst ituents each individuall sel ected fromthe group consisting
of Cl1.6atkyl, Chydmxygrebonyl NRuRp)carbmnyl,Gyaliglogycarrond oGl iccor di ng to any one
of claims 1 to @iperarleyloarb®ylpnd hydr ogen, CL1.1oal kyl, Caoalkenyl, Cy

cycl oai kyl or a@lsﬂaha@ldpwnamsblsﬁﬁlﬁdmﬂadnmmhesubnibmﬁté@chﬁmﬁw@alyect ed from t he
group consi sti Ngeleitd Sohbihe grodPdondistitPof CRMNYINE: Lok byano, fiteer i di nyl ,

4-(Cl . 4al kyd ) - pi pera2| nyl, morphol nyl, aryl, imdazolyl, pyri dyI 10

hydr oxycar bony;l é R4trdn) cioar bony ledia K onycar bonyl or 4- (Cl 4al ky -

pi per azi n- | - yI/c¢hPPBBRY] 20 n\?&n tituted with one
or nore substhfﬁB’ﬁlP %Ed‘}‘f{'}?'ln(g‘ ?]‘Pﬁla?’r" ‘é‘@l%gt gﬁ“’f"ﬁ‘glilgroup consi sting
of Cl-6al kyl, zubmevé@slvwdésﬂa%mems@nsw m«%@m idiggy kyl ; and 15 R41,
i s Cldal kyl or @pdidinyll 4-ulalyl)-piperaaidylraorphblisyl syl imidgolyl\pysidylpound according to
any one of 1el| ai mmokymcnﬁmmmjcﬁrbdiﬁd:ISalk'yiokycﬁbonglyoaﬂccHaﬂnyh)-no, hal o, hydroxy,

i's

Cl4al kyl oxy, hygii, Bfl; andaM no- car bonyl, am not hi ocar bonyl ,

C?(gazklyLO?)yc thm Ag%%hﬁmwémm%ﬁm&%mmu t i et

| al kyl ) nme E?\H% @g@ net,; an :
V\ﬂlere%/n one l’n? Q* ree orx'#our ring nmenbers are

Is a 5-nenber drdﬁﬁ%‘a
bet emat ons ea al l'y and independently selected firmthe group
consi sti ngl® oﬂ“ﬁ%ﬁ%‘sﬂ‘iclwg‘@ﬁ‘ doptelipyla  and wherein the remaining ring

menbers are carbon
8. A compound according to any one of claims 1 to 7 wherein
R; is nitro, cyano, amino, halo, hydroxy, C,,alkyloxy, hydroxycarbonyl, amino-
carbonyl, aminothiocarbonyl, Cy4alkyloxycarbonyl, C,4alkylcarbonyl, mono- or
20 di(Cysalkyl)methanimidamidyl, N-hydroxy-methanimidamidyl or Het;; and
Het, is a S-membered ring system wherein one, two, three or four ring members are
heteroatoms each individually and independently selected from the group consisting
" of nitrogen, oxygen and sulfur, and wherein the remaining ring members are carbon
atoms; and, where possible, any nitrogen ring member may optionally be
25 substituted with C,_alkyl; any ring carbon atom may, each individually and
independently, optionally be substituted with a substituent selected from the group
consisting of C,.salkyl, Cs.,cycloalkyl, halo, cyano, trifluoromethyl, cyanoC;.4alkyl,
mono- or di(C,alkyl)amino, mono- or di(C;4alkyl)aminoC; salkenyl, isoxazolyl,
aryl, hydroxycarbonyl, C;salkyloxycarbonyl, oxo, thio; and wherein the foregoing
30 isoxazolyl noay optionally be substituted with C,_salkyl.

9. A compound according to any one of claims 1 to 8 wherein
n is 1 or 2, more in particular wherein n is 1; and
R; is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl, Calkyloxycarbonyl,
35 arylaminocarbonyl, N-hydroxy-methanimidamidyl, mono- or di(Cialkyl)-
methanimidamidyl, Het; or Hetp; and
R; is hydrogen, C;.0alkyl, Ca.iqalkenyl, C;4cycloalkyl or C.jpalkyl substituted with
substituent selected from the group consisting of cyano, NRy,Rap, pysrolidinyl,



atons; and, where possible, any nitrogen ring nenber nmay optionally be 25
substituted with Cl4al kyl; any ring carbon atom may, each individually and
i ndependently, optionally be substituted with a substituent selected from
the group consisting of (4alkyl, C .,cycloal kyl, halo, cyano,
trifluorontethyl, cyanoCr.4al kyl, nono- or di(Craal kyl %g,%,gzgwo

di (C, 4al kyl ) awonren@®46343| kenyl , i soxazolyl, aryl, hydrox

Cl4al kyl oxycar bonyl, oxo, thin; and wherein the foregoing 30 |soxazolyl may
optionally be substituted with Cl-4alkyl. 9. A conpound according to any one
of claimse 1 to 8 wherein nis | or 2, nore in particular wherein n is 1;
and R, is hydrogen, cyano, hal o, am nocarbonyl, hydroxycarbonyl,

G 4al kyl oxycarbonyl, 35 aryl am nocarbonyl, N hydroxy-nethani n dam dyl,
nono- or di (Cr.eal kyl)- nethani m danj dyI Het, or Het2; and R2 is hydrogen,
C,.roal kyl, C2.roal kenyl, C3.rcycloa kyl or Cl.ioal kyl substituted with
substituent selected fr rqup co ti NR4. R4Db,
pyrrolidinyl, %@' g@f&@@%ﬁ’ﬁg g‘ﬁ‘ﬁéﬂ@'ggm&z@q’w&rl di nyl ,

4- (G 4al kyl ) - pi Beienesbmyl B pRreearhopsh Cralylgtycartopyl geb Gr-o¥-py r i dyl |

hydr oxycar bony| pipehgiRA Ylcadisnylcandbony| , C, 4al kyl oxycar bonyl or 4{C| 4al kyl ) -

pi per azi n- | - yROsuita) sypio, ammdhamhyidsxyncmloxmhmmxycaamyno, hal o, hydroxy,

Cr. 4al kyl ox%y, hyslidearboag) mﬁﬂom&nﬁmlmarywwmmwohﬂocar bonyl,

C! y 4?' | gl Oxycarﬂ y(ll‘dl lﬁéﬁnﬁﬁﬁmlNhy AR Rethalimidamidyl or Het,.

di (G . 4al kyl) rret ani m ,  N-hydroxy-nmet hani m dam dyl or Hetl. 10. A
conpound accordlng to any one of clains erei n the conpound has the
formula (11). 10 m~p°““§3“?5’°’éi‘13t°a"yl-‘fne?fﬁh‘1’ilm,&wgﬁﬁbg’hffﬂ‘p%‘ééf?gfng to any one of
claims | to 10 g -R3 is intro. 12. A conpound according to any one of
claims 1 to 11 wherein R is cyan. 1p 13. A conpound according to any one
of clainse 1 to 12 wherein R is C 4& &yl oxycarbonyl or Cl4allryl am nora
rbonyl. 14. A conpound according to one of clainms 1 to 13 wherein R2 is
C2aal kyL 20

10 R,
11. A compound according to any one of claims 1 to 10 wherein R; is nitro.

12. A compound according to any one of claims 1 to 11 wherein R; is cyano.

15
13. A compound according to any one of claims 1 to 12 wherein R, is
Ci4alkyloxycarbonyl or C;4alkylaminocarbonyl.
14. A compound according to any one of claims 1 to 13 wherein R is C» salkyl.
20

15. A compound according to any one of claims 1 to 14 wherein the compound is
nis 1,
R, is cyano, halo or oxadiazolyl optionally substituted with a substituent selected from
the group consisting of C;.alkyl, C; salkenyl, C;scycloalkyl, hydroxy, C;alkoxy,
25 amino, cyano, triftuoromethyl, hydroxyC;_salkyl, cyanoC,_4alkyl, mono- or
di(C;4alkyl)amino, aminoC;4alkyl, mono- or di(C;4alkyl)aminoC; salkyl,
arylCy.4alkyl, aminoC;.salkenyl, mono- or di(Ci.4alkyl)aminoC;.salkenyl, furanyl,
thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, atyl, hydroxycarbonyl, amino-
30 carbonyl, Ci.salkyloxycarbonyl, mono- or di(C14alkyl)aminocarbonyl, Ci4alkyl-
carbonyl, oxo, thio; and wherein any of the foregoing furanyl, thienyl, pyrrolyl,



15. A compound according to any one of clains 1 to 14 wherein the conpound
is nisl, R is cyano, halo or oxadiazolyl optionally substituted with a
substituent selected from the group consisting of C, 4alkyl, C2aal kenyl,

C3- 7cycl oal kyl , hydroxy, C, .4al koxy, 25 am no, cyan, trifluoronethyl,
hydroxyC, ., al kyl, cyanCl4al kyl, nono- or di(Cl4allyl)am no, ani noCl 4a| kyl,
nmono- or di ( Golehdewbiuani noClaskl, aryl Cl. 4al kyl, am no®: TERROY 939 ;' nMono- or
di (C, . 4al kyl )am noCz. 6al kenyl, f muryl, thienyl, pyrrolyl, oxazolyl,

tl dazolyl, (r)idazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl,

t hi adi azolyl, triazolyl, tetrazolyl, aryl, hydroxycarbonyl, am no 30
carbonyl, C, .al kyl oxycarbonyl, nono- or di (C, Aal kyl)am nocarbonyl, C, .alkyl -
carbonyl, oxo, thin; and wherein any of the foregoing furanyl, thienyl,
pyrrolyl, WO 2004/046143 PCTI EP2003/ 050837 -82 oxazolyl, triazolyl,

i m dazol yl, isoxazolyl, isothiazolyt pyrazolyl, oxadi azol yl, thiadiazolyl
and triazolyl noieties may optionally be substi tuted with Cld4al kyl; R2 is
G aal kyl , hydr exgeotyl, dgzalyl, kmddepdly], ifREazplYl, isdthiszolyl, i3razdyl| dxgdiazelpli | onal | y
substituted wi thiadipdolybandahiazolyl mojeties may dptlonalysl he sikiitiRAsdRAthC, 4alkl, mor phol i nyl ,
pyridyl, cyaﬁ,mémﬁgda@h,k bh)c;piedt,azi n-1-yl . 16. A conpound according to

cl_a! m | V\/ner Eﬁ&ﬂ) Qly' stﬁutl:ds\ﬂtﬂ‘ﬁpxﬁdﬂyl }Q.,%ﬁ(ﬁdy} AerBOSNY! ) - 20x0- 2,
g-g\: PYFE F- 2-4 ni- l’edﬁm(f' é&l za?ngl)aquraz -1- lg

I H-pyr| do( 3, 2- b]| ndoI e- 3 carbonl trile; 5 Butyl -1

-(4-nitro-phenyo-2-oxo-2, 5-di bydro-1 H pyri do[ 3, 2-b]indole-3 -carbonitrile;
5-Et hyl -1 -(4-nitro-phenyl)-2-o0xo0-2,5-di bydro-1

H pyri do[ 3, 2-15]A evchpbund Bcqdingto plhitnrliwherpin the compound is

5- (2- Mor phol i sarsébuiyl - @tofiblphedyh b bxd, s-mmhmyhaqﬁmme-ﬁ- di hydr o-1 H pyri do
[3,2-Db] - i ndod,Bsuisi arbonltrlle 5-Me

| -(4-nitro- [Q
5- (But 3- enyf?% éo' 1'10 qﬁ 'E g&('g: %gdm:élld[ 3, 2-b] i ndol e- 3-
carbonitrile; g‘ P8 " )2 ‘ﬁ°'3rf
|-yl - et hyl ) - - BinArite-phepyDed xp 3 Sty dyo- -Pmd 1b1§“d31°'éﬁffb‘li‘n‘ﬂﬂf’r| | e;
1-(4-Nitro- prfe(ﬂMO)PthDcﬁxﬂﬁQﬂQ 2(4p\lltp’a?hm¥l)ﬁ-°x¢-2 S-gibydeot- Wz pyyidaf3,2-8)- di hydr o- |
H pyri do[ 3, 2-ilshle-3icatioditeile3- car boni tri | e;
5- (13- Di met hy | sawrétiiy® 104-&iPy-bhenyl)- I sAdiliytido fpPridd32rifindot-ZoeX 0- 2, 5- dydm | H-pyri do[ 3, 2-b
] - indol e- 3- GaEReByi-iid-Biro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-bJindole-3-
carbonitrile;
1-(4-Nitro-phenyl)-2-oxo- 5-(2-pyrrolidin- 1-yl-ethyl}-2,5-dihydro- 1 H~pyrido[3,2-b]-
indole-3-carbonitrile;
1-(4-Nitro-phenyl)-2-oxo-5-(2-piperidin- 1-yl-ethyl)-2,5-dihydro-1H-pyrido[3,2-b}-
indole-3-carbonitrile;
5-(3-Dimethylamino-propyl)- 1-(4-nitro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-b}-
indole-3-carbonitrile;
3-Bromo-5-methyl-1-(4-nitro-phenyl}- 1,5-dihydro-pyrido[3,2-b]indol-2-one
5-Methyl-1-(3-nitro-phenyl)-2-ox0-2,5-dihydro- 1H-pyrido[3,2-blindole-3-carbonitrile;
1-(4-Nitro-phenyl)-2-0x0-5-(3-piperidin- i-yi-propyl)-2,5-dihydro- 1H-pyrido[3,2-b]-
indole-3-carbonitrile;
5-(4-Morpholin-4-yl-butyl)-1-(4-nitro-phenyl)-2-ox 0-2,5-dihydro-1H-pyrido[3,2-b}-
indole-3-carbonitrile;
1-(4-Nitro-phenyl)-2-oxo-5-(4-pyrrolidin-1 -yl-butyl)-z S-dihydro-1H-pyrido[3,2-b}-
indole-3-carbonitrile;
5-[3-(4-Methyl-piperazin-1-yl)-propyl]-1-(4-nitro-phenyl)-2-oxo-2,5-dihydro- 1 H-
pyrido[3,2-bJindole-3-carbonitrile;
5-Cyanomethyl- 1-(4-nitro-phenyl)-2-oxo-2,5-dihydro- | H-pyrido[3,2-blindole-3-
carbonitrile;
5-(3-Morpholin-4- yl-propyl)-1-(4-nitro-phenyl)-2-oxo-2,5-dihydro-1H-pyrido[3,2-b}-



3- Brono- 5-net hyl -1 - (4-ni tro-phenyl)-1, 5-di bydro-pyrido(3,2-b]indol -2-one
5-Methyl - | -(3-nitro-phenyl)-2-o0xo0-2,5-di hydro-|

H pyrido[ 3, 2- b] i ndol e-3-carbonitrile; |
-(4-Nit-o-phcnyl)-2-o0xo0-5-(3-piperidin-i-yi-propyl)-2,5-di hydm

| H pyrido[ 3, 2-b]- indole-3-carbonitrile;

5- ( 4- Mor phol iwo zhoybhsshiat yI ) - | - (4- ni tro- phenyl ) - 2- oxo- 2, 5- BEHGRRAE/0pO83T

H pyrido[ 3, 2-b] - indol e-3-carbonitrile,

1- (4- Nitro-phenyl)-2-o0xo0-5-(4-pyrrolidin-|-yl-butyl)-2,5-di hydro-| H pyrido[3
, 2-b] - indol e-3-carbonitrile; 5-[3-(4-Mthyl-piperazin-

| -yl)-propyl]-1-(4-nitro-phenyl)-2-o0xo0-2,5-drhydro-1 H

pyrido[ 3, 2-b]i ndol e-3-carbonitrile; 5-Cyanonmethyl- | -(4-nitro-pb

enyl ) - 2-oxo-2, 5-dihydro- | F#pyridoLB,Z-b]indole-B- carbonitrile;

5- (3- Mor phol i n-4-yl - propyl ) -1 -83-
-(4-nitro-phenyl)-2-o0xo0-2,5-di hydro-|1 H pyrido[ 3, 2-b] WO 2004/ 040143

PCT/ EP2003105®88%3-carl@8itrilndol e- 3- carbonitril e;

1- (4- Ni t r o- phe@yNijiro-phefy02-bxol A@pipp&tid- HyMbutyD-2)5-didydry-i H-pidoB;2ehhydr o- 1 H-pyri do
[3,2-b] - i ndokgnscaboaantril e;

5-(4- D et hy| agl 3&1 %.tgsh‘%-seqlﬂ)(fl(m%éotp%enpﬁ.g.raycl-is.&h@oonﬁpﬁqub,%ﬂr 0-1H-pyrido[3, 2

-b] - indol e- 3&?"1‘%-] Oiboldtie

1- (4-Nitro-phe =2-0X0-5- pyri di n-4-yl net hyl - 2, 5-di -

H E)yr i dof 3, FZ)- b—é—llﬁja'g-lpg@ ‘-Z-EJQIE) = 'ilixln-fl-ly}n& yl-2,5-di¥ydro-IH-pygdo?gigL]?nd&e-}

3- (5-tert - But $propitile 4] oxadi azol - 3-yl ) - 5-net hyl -1 - (4-ni tro- phenyl ) -1, 5-di hyd
ro- pyrido[ 3, 2ahitBdyl1,24loradiazol-3-y])-5-methyl-1-(4-nitro-phenyl)-1,5-dikydro-

5- Met hyl - | - ( dpymidé[B2-bpikuertboer 3- (5-tri fl uoronet byl - [

I, 2, 4] oxadi aZQMB'&yIYIL@-hiro%hﬂu%rlb'l‘,?-@ﬂ’-@iﬂud%ﬁﬂe\lgpﬂl§A]%x42ﬂabd’l—@@b=l2—5'-&ﬂ}ﬁio- or an N-oxi de,
salt or stereQi:goaBhldes-6or adN-oxibh, SR IPMMIFE abesemula (1) NO 1 / Rz its
N- oxi de, salt,” stereoisomeric form racemc mxture or ester, wherein 5

nmet abol i te, q@ rein n %2 1 é?or 3; Rr is hydrogen, cyano, halo,

ami nocar bony ' ASEPERL LR BERN | craal kylaxycarbonyl, G . nai kyl car bonyl ,
nmono- or di (G 4al kyl ) ami nocar bonyl, agyfam nocar bonyl,

Ry
its N-oxide, salt, stereoisomeric form, racemic mixture or ester, wherein
5 wetabolite, wherein

nis 1,2 or3;

R, is hydrogen, cyano, halo, aminocarbonyl, hydroxycarbonyl, C)4alkyloxycarbonyl,
Ciualkylcarbonyl, mono- or di(C;4alkyl)aminocarbonyl, arylaminocarbonyl,
N-(ary)-N~(Cy salkyl)aminocarbonyl, methanimidamidyl, N-hydroxy-

10 methanimidamidyi, mono- or di(C)4aikyl)methanimidamidyl, Het, or Hety;

R; is hydrogen, Cy.jpalkyl, Czaoalkenyl, Ciscycloalkyl, wherein said C;.jpalkyl,
Ca0alkenyl and Cs.;cycloalkyl, each individually and independently, may be
optionally substituted with a substituent selected from the group consisting of
cyano, NR4;Ryp, pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl,

15 4-(C)4alkyD)-piperazinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl,
1,1-dioxo-thiomorpholinyl, aryl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazoly], thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxycarbonyl,
Ci4alkylcarbonyl, N(R4:Ran)carbonyl, Cysalkyloxycarbonyl, pyrrolidin-1-yl-

20 carbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl, piperazin-1-yl-



N-(aryl)-N (G . aal kyl)am nocar bonyl, nethani m dam dyl, N-hydroxy O

nmet hani m dam dyi, nono- or di (C'atkyi)netintnmm dam dyl,1letl or Het2; R2 is
hydrogen, Cr-toal kyl, C2.ioal kenyl, C3acycl oal kyl, wherein said G -1loal kyl,
C2-roal kenyl and C3.7cycl oal kyl, each individually and independently, may be
optionally substituted with a subst I tuent selected fromthe consi sting
of cyano, NR&oBbpsspssrrol i di nyl, pi peridinyl, honopi pe ﬁﬂ“ﬁy o a’gl peri zinyl,
15 4-(Cr4al kyl) - pi per adi nyl m)rphol i nyl, thi om)rphol i nyl,

1- oxot hi onor phol i nyl, 1, 1-di oxo-thi onorpholinyl, aryl, furanyl, t hi enyl
pyrrolyl, oxazolyl, thiazolyl, imdazolyl, isoxazolyl, isothiazolyl,
pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl,

pyrimdinyl, pyrazinyl, pyridazinyl, triazinyl, hydroxycarbonyl,

Cl4ai kylcar-bonyl, N(R4, R4b)car bonyl 184_01. al kyl oxycar bonyl, pyrrolidin-1-yl 20
car bonyl, piperidin-I|-ylcarbonyl, honDpiperidin | -yl carbonyl, piperazin-I|-yl
VO 2004/ 046143 031050837 . -8 rbo

4- (CL. 4al kyl ) - &'gérﬁyggf‘g ﬁﬁ"'@ 23 Bo ln’ﬁ} % ‘Pfg % KYpatorar hony! |

t hi omor phol i n- |t F"'b°?yl=(5’>?6‘1“5‘?"&5’f?6?115ﬂd'ﬂ°?’h°“!1 bLfiBnyi and 1, 1- di oxo-

t hi onor phol i n- Ithlqurﬂlpbbhxl@rbom is nitro, cyano, anino, halo, hydroxy,

C1- 4al kyl oxy, Rshtiroperyno sumiyo o, hydroy @ .«dkylosy, hydrvyycarbd@yl, skeibok y | oxycar bonyl, nono-
or di (G -08l kylud ca.mb,mydasbo@ mél k\il(e . aBnRebonyTEt hagi-n dani dyl , nono-

or di (G . 4al kyl gl ,;mo_d}la, YovetiiBidaaniyl] dam dyl or Hetl R4,

I s hydrogen, C yﬁetsubs ut ed with a substituent select ed
em e o e MR ey
pyrrolidiny

4-(d 4al kyl ) - p.%@?&%ﬁlmﬁ%m?m P WREER piPerictyly y ot hi oror phol i ny!

and 1, 1-dPoxo- mhmmh@ipﬂmHM&PWﬂgmmhd@ﬂ 4al kyl or ClAal kyl
substituted w tthiomorghalixgl, 1-bxothivinosphdlieyl tugid, Ifdicserthiolmerphofinyup consi sting of am no,

mono- or di ( GugiehyaokpCiidme ory Jalkellsibskiniad with P bub&ituesl sdligled fronhwaeropi per i di nyl ,

pi perazinyl, 4- S&L.&Mé‘)raﬂw%a@b{w 1 4alReRAA0) mu&nliaéeﬁdmpmr phol i nyl,

| - oxot hi onor ph % &3&1 i, PQ&BQ, ([;% ryI I S phenyl opti onaI |y
g‘és&f %bgtotll&m%% S,. e n dual ly selected from

substi t ut W t
t he group ‘tonsi ydroxy, am no,

trifl uoronet W’fl‘sf’l‘?% ﬁb‘m“‘ﬂ?’f“?"%““ °’%?‘%WD‘SE’§EH6‘ wlly kyl , nono- or
di (d aal kyl ) am mlectedirnmﬂeepwwm OﬁﬁﬁdeL&W’v@me\lMW)mmoo 4al kyl ; 20
Het, is a 5- nentifioodethylrgans,pish dyirdyC ealkyl, cpmel slkgomoroberee or four ring
menbers are  hedfier.am§lo, ARREC, LA, wtb s, ABGuhindeprylent | y sel ected from
t he group 26 0Ngd,Sd o sHBembered ring system wherein one, two, three or four ring members are
heteroatoms each individually and independently selected from the group consisting
of nitrogen, oxygen and sulfur, and wherein the remaining ring members are carbon
atoms; and, where possible, any nitrogen ring member may optionally be
substituted with Cj4alkyl; any ring carbon atom may, each individually and
25 independently, optionally be substituted with a substituent selectéd from the group
consisting of Cy4alkyl, Ca.salkenyl, Cs.7cycloalkyl, hydroxy, C;4alkoxy, halo,
amino, cyano, trifluoromethyl, hydroxyCi4alkyl, cyanoCisalkyl, mono- or
di(C;4alkyDamino, aminoC; salkyl, mono- or di(C4alkyl)aminoC; 4alkyl,
arylCj.4alkyl, aminoC, salkenyl, mono- or di(C;salkyl)aminoCs.salkenyl, furanyl,
30 thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, aryl, hydroxycarbonyl,
aminocarbonyl, C;4alkyloxycarbonyl, mono- or di(C;4alkyl)aminocarbonyl,
C)alkylcarbonyl, oxo, thio; and wherein any of the foregoing furanyl, thienyl,
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl, isothiazolyl, pyrazolyl,
35 oxadiazolyl, thiadiazolyl and triazolyl moieties may optionally be substituted with
Ci4alkyl;
Het; is pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl or triazinyl, wherein any ring
carbon atom of each of said 6-membered nitrogen containing aromatic rings may




of nitrogen, oxygen and sulfur, and wherein the remaining ring nenbers are
carbon atons; and, where possible, any nitrogen ring nenber may optionally
be substituted with C -aal kyl; any ring carbon atom may, each individually
and 25 i ndependently, optionally be substituted with a substituent selected
fromthe group consisting of Cl.4alkyl, Cz.6al kenyl, C3-7cycloal kyl,

hydr oxy, Cl4wokooyséianl o, am no, cyano, trifl uoronet hylp,CT &?08337"@?7 4al kyl ,
cyanoC, - 4al kyl, nono- or di(C 4al kyl)am no, am noCl4alkyl, nono- or

di (Claal kyl ) am noCl4al kyl, arj1C 4al kyl, am noC2bal kenYl, nono- or

di (Cr4alkyl)am noC2. 6al kenyl, furanyl, 30 thienyl, pynolyl, oxazolyl,

t hi azolyl, im dazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl,

t hi adi azolyl, triazolyl, tetneolyl, aryl, hydroxycarbonyl, am nocarbonyl,
Cl4al kyl oxycai bonyl, nono- or di (Cl. 4dkyl ) am nocar bonyl, Cl4al kyl car bonyl ,
oxo, tbio; and wherein any of the fdegoing foranyl, thienyl, pyrrolyl,
oxazol yl, thiazolyl, imdazolyl, isoxazolyl, isothiazolyl, pyrazolyl, 35
oxadi azol yl , t brtieehilnberubstitutgheith # fubsitapry pelogipd fiqm Besrprprorsistitenfial | y be
substituted w Chalkkd@j 4al kyl; Het2 is pyridyl, PYrunidinyl, pyrazinyl,
pyridazi nyl @ hihir@zéeny! ., Wherein any ring carbon atom of each of said

6- menbered nitrogen containing aromatic rings nmay WO 2004/ 046143

PCT/ EPZOO?/ 0R0 ﬁ’émp"?g asdégg]tbéé)&l@m”tﬁsu&u §M%@E|@ger¥%t h a substituent

sel ected from L oup cQnsi st - C3.aa ) r antiviral use. 5 18. A
conpound as de&th gi*ﬁ‘ﬁﬁ?"ﬁfaﬁ?°f’ggfg‘ﬁd'ﬁ'a§““3§“b3¥%’edi cine wherein R is cyan,
ClAal kyl oxycar Bo}ydrogen acCr-@kylky| ani nocarbonyl ; R2 is hydrogen or Gi.sal kyl;
19. A compound as described in claim17 or 18 for use as a nedi ci ne wherein
the 10 conptiuAcotymendasdeséribediu lclaim( 117 loy 1§ forrusezan b medicing| whewa the20. A conpound as
descri bedoi Neozipym@ B tRfformbiagmn 17 to 19 wherein R is cyano, 15

nmet hyl oxycar bonyl , net hyl am nocar bonyf, et hyl am nocar bonyl,

et byl oxycarbonyl. 21. A conpound as scribed in any one of claim17 to 20
wherein R2 is hydrogen or nethyl. 2. A conpound as described in any one
of claim17 to 21 wherein R is cyandyand R2 is hydrogen or nethyl. 23. Use

of a conpound of fornula (1) as defined jon any one of claims 17 to 22 for
a

L

for antiviral use.

20. A compound as described in any one of claim 17 to 19 wherein R, is cyano,
15  methyloxycarbonyl, methylaminocarbonyl, ethylaminocarbonyl, ethyloxycarbonyl.

21. A compound as described in any one of claim 17 to 20 wherein R; is hydrogen or
methyl.

20  22. A compound as described in any one of claim 17 to 21 wherein R; is cyano and R,
is hydrogen or methyl.

23. Use of a compound of formula (I) as defined in any one of claims 17 to 22 for the
manufacture of a medicament for preventing, treating or combating infection or disease
25  associated with infection with HIV virus.

24, Use of a compound of formula (I) as defined iu any one of claims 17 to 22 for the
manufacture of a medicament for inhibiting the replication of HIV virus.

30 25. Use of a compound of formula (I) according to claim 23 or 24 characterized in that
the reverse transcriptase of the HIV virus is mutant,



manuf acture of a nmedi canent for preventing, treating or conbating infection
or disease 25 associated with infection with HV virus. 24. Use of a
conmpound of forrmula (I) as defined in any one of clainms 17 to 22 for the
manuf acture of a nmedi cament for inhibiting the replication of HV virus. 30
25, Use of a compound of formula (1) according to claim

characteri zedwl‘)gg?w&fmthe reverse transcriptase of the Eﬁvﬁgzlogszossosisys mut ant ,
WO 2004/ 046143 PCT/ EP2003/ 050837 -86 26. A pharnaceutical conposition,
conprising an effective anount of at |east one conpound of forrmula (1) as
defined in any one of clainms | to 17 and a pharmaceutically tol erable
excipient. 5 27. A conpound according to claim1l1, wherein the conpound is

| - (4-nitro-phenyl)- 2-o0xo0-5-(2-pyrrolidin-I-yl-ethyl)-2,5-dihydro-]I

H pyrido[3, 2-b] i ndol e-3-carbonitrile; or a salt thereof.

26. A pharmaceutical composition, comprising an effective amount of at least one
compound of formula () as defined in any one of claims 1 to 17 and a
pharmaceutically tolerable excipient.

27. A compound according to claim 1, wherein the compound is 1-(4-nitro-phenyl)-
2-0x0-5-(2-pyrrolidin-1-yl-ethyl)-2,5-dihydro-1H-pyrido[3,2-b]indole-3-carbonitrile;

or a salt thereof.





