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WD 2004/ 032921 PCT/ 1 B2003/ 004441 1 | NDOLE DERI VATI VES
AS BETA-2 AGONI STS This invention relates to 132

w@genaiosiszl of the indole derivatives fam |y of pQgEmEN06d/004441

formula: OHR7 H\ NRBRRBR6 HOiIi n RS R2 ORa HO

5in which Rl, R2, R3, R4 R5, R6, R7, R8 and n have

the nmeanings indicated below, and to processes for

t he preparat|on of , internmediates used in th

preparation of ND@BWFWW?&%P%T%%@GO&’EHT% he uses

of , such derivatives. Adrenoceptors are nenbers of the

| arge G protein coupled receptor super-famly. The

adr en f di e

ond (gﬂ%"w Pr@ J—:ééé té\;ﬁ&%&@cﬁﬁé@ ot %f &rg]bpé aghl?%w%s family of
genpas é6rnala at Ieast 3 receptor sub types: Rl, (32 and

133. These receptors exhibit differential expression
patterns in tissues of various systens and orqﬁrs of
manmal s. (3DMkdrenergic (R2) receptors are nai

expressed inf snogth nuscle cells (e 3% vasgu
br onc t : h nus%l:

wher e adrenerﬁ (1)
eE'E)r in fat ting e Q07T
potenti ally be useful i i and

di abetes) and R1 adrenergic rReept@s are mai riR,

exphH3sed in cardiac tissues (therefore Rl agon sts
are mai nIy used as cardiac stimulants). The

pat ho SI ol ogy _and treatnents, of ai rvvay di seases have
BB e Bas Ry By Re it GyeiNd A haie the feqaring niced below,
reference see Barnes P.J. Chest, 1997, 111:2, pp

HAT t86R0RBSs SR grékpar%ﬁgﬁ'og ﬁ%&?ﬁédl Lésrlis@?! fthe preparation

i nvest gati ona pp25-42) and
oheromhpositians gomaimmgaand; thenasgs omsLth derivativasded her e
to provi de sone background i nformation. WO 2004/ 032921

PCT/1 %%Qgr%c%%%élare members of the large G-protein coupled receptor

super-family. The adrenoceptor subfamily is itself divided into the o and B
subfamilies with the B sub-family being composed of at least 3 receptor sub-
types: B1, B2 and B3. These receptors exhibit differential expression patterns in
tissues of various systems and organs of mammals. B2 adrenergic (B2)
receptors are mainly expressed in smooth muscle cells (e.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas B3 adrenergic
receptors are mainly expressed in fat tissues (therefore B3 agonists could
potentially be useful in the treatment of obesity and diabetes) and B1
adrenergic receptors are mainly expressed in cardiac tissues (therefore p1

agonists are mainly used as cardiac stimulants).

The pathophysiology and treatments of airway diseases have been
extensively reviewed in the literature (for reference see Barnes, P.J. Chest,
1997, 111:2, pp 17S-26S and Bryan, S.A. et al, Expert Opinion on
investigational drugs, 2000, 9:1, pp25-42) and therefore only a brief summary

will be included here to provide some background information.
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2 G ucocorticosteroids, anti-I|eukotrienes,
t heophyl I i ne, cronones, anti- cholinergics and R2

wW@Qo@nio339g1 constitute drug cl asses that are curPEnB2903/004441

used to treat allergic and non-allergic airways

di seases such as asthma and chronic obstructive

ai rways disease (COPD). Treatnent guidelines for these
di seases i ncl ude_ both short and |ong acting inhal ed

X32 a&dﬂﬁ@pgﬂcmptd%c@nwuhomﬁr@%nH@ophxlﬁQeaqaﬁmr@s anti-

PGNSTGRs i, 15 SRRl BOARRIRSUARE HBBct IR 8 curenty used to

tread afiér gmenﬁemﬂe@ﬁ aiways Risewdeedslict iagnasthma and chronic
nmedi at ed via agoni smof_ the 132 adrenocept or

@Qﬁr'é@éfédalﬂﬁa}éﬁ Aiggpse tbSfP miveptmert g@deWﬁSCfprrtsgaqa tdiseases

P@HJ&% Gt A ot <t RRIE QAL GNER BPor kg P onset

onists @eﬁé‘e@cﬁ “Rdscakt bhfrﬂih@)ﬂﬂéﬁ&ﬁt\hhéﬂe% long-acting forms
b ances, includi nE |'eukotriene D4 (LTD4),

amq& sisthined, refie are tuﬁeqoa@maagﬂeaadcaﬂ)erapyst am ne
and endot heI i ns. Because R2 receptors are so wdely
di strj but Ln.the. air oni sts

32
af f ec P'I?El%rés'sofm%\@ﬁeg t“r\%t PG qu?lie h adrenoceptor
éﬁﬁﬂé@ﬁed':&li a'liﬁv@y(%ﬁ’iﬂcﬁh mhsaésc&;&ewhi%ﬁofés%ﬂs |hare|é>8a&|on and

agoni sts may stabilize nast cel i nhibition of
herce ehreasbodilationonthes omast funationak LAntagonists, nﬁg’/ agonists can

BIPVanT angdRue e R T Ierts, o Al TAROSs N Skint o, BilbkspaceS; $cluding
RARBIRS D@RL*PD&%%WI&%I&@C DRRIKRHiA ABREIRbRInd, hidtBfnine and

human airwa can result in reduce
ehdothebng)i BecafdeeﬂZ breceptbox ars soi widetyndisibuted indthie aoway, B2

S0 Bvopsosatiect Aled iisc st deln oAl RY Gt galfanaainma. For
Ehaﬁﬁp%s |taHQstHBé?1 teporteB9PaL ?@Sagﬁ@ﬁ/ stﬁaﬁl‘éyaﬁgﬂ)ﬂlf@%é& ddils. The

r éat ment ot her di seases”suc

Inhibitiet dfotHehosleasé ofherorphocosstsiptlr esobsanssst wi®y be how B2
| abor, congestive heart failure, depression,
agenigtenblos yhehionghaspgstricien ﬂf‘@@éa@é@"erﬁ%h exgreiseand cold

Bl ROt e? FopnEhs ARREehBHEE PRy Rtfristisgiop jthe human

gimwhy whighigdint resul @i tdduiekadhylinérgitdfleix branchdtRipbiriction.
ul cerati on. However, nunmerous R2 agonists are limted

in their use due to their low selectivity or adverse

si de- bBY fadditionyr oy dhe bginNayh étyé‘laén”labSOe)Qﬁ@@urQé?tQiH@hed that B2
FoteBiobeetn B ARt eSS ofierk Fog issues and thus p2
agonists may have application in the treatment of other diseases such as, but
not limited to those of the nervous system, premature labor, congestive heart
failure, depression, inflammatory and allergic skin diseases, psoriasis,
proliferative skin diseases, glaucoma and in conditions where there is an
advantage in lowering gastric acidity, particularly in gastric and peptic

ulceration.

However, numerous B2 agonists are limited in their use due to their low
selectivity or adverse side-effects driven by high systemic exposure and mainly

mediated through action at 2 adrenoreceptors expressed outside the airways
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tachycardi a, pal pitations, restlessness). Therefore

wo bene3i9s1 a need for inproved agents in this BCEER003/004441
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Accordingly, there is still3a need for novel (32
agoni sts that woul d have an appropriate
phar macol ogi cal profile, for exanple in terns of

potency. In this b5 context, . the present inveptian )
PR teelor, Jashyerdigo peliitetions. fsTRsttinss). Thoretore there is
dRiddVRaY iniBRovicdadents MathiPegss.ndol e derivatives have

al ready been synthesi sed. For exanple, the patent
application EP 801 060 discloses dihydroindol e

der i vagapedingly theyeas stilbbeeedor 0avel gehaganiststthat wguld have an

o S0l T 33 7 SHRE % bRy 10 i
itt n ' t r ; I .
SRR, 4 st Shuoh g e Al 67 RN/ b 3 incol
eciyalives familyCH2- or - CH2-CH2-, Y may be -NR7- (R7 may

be hydrogen and alkyl) and R4 and R5 are

i ndep nt |l.v hydrogen. 15 R6R6,, CHO, CF‘_Q?G
CH2m%@dﬁﬂ%&%%ﬁ'&eﬁgﬁwéﬁ?%g@@m?%ﬂﬁ%r Resrample,
dhe Pakant)apphibatitre EFE80MYG0 (iSK6868 aikyBFoi ivati '
a%gyi cati opr?ﬁEP 822 185 that al so dlihélc%gﬁlégﬁrg&tl}/?’s{ehavmg a
(S

cliye fi3sagonist addivitwl of fornpHar2 N COOR4 R-, "' ["-"' |/
N R3 &NSCRVCOORS H WD 2004/ 032921 PCT/ | B2003/ 004441
4
oH T
R1 /%th
Y
R R,

wherein Ry may be an optionally substituted phenyl (1 to 3 substitutents which
may be selected from hydroxyl and hydroxyalkyl), R, may be hydrogen, Rj is
hydrogen or alkyl, Z is —CH,- or —CH2>-CH,-, Y may be -NR;- (R; may be
hydrogen and alkyl) and R4 and Rs are independently hydrogen, COORs,
COONRgRs, CHO, CORs, CH20H, CH,OCH2,COORg and CH,OCH,CH,0Rs (Rs
is hydrogen or alkyl).

Another example concerns the patent application EP 822 185 that also

discloses selective B3 agonists of formula :

N N—coor,
1 N

80, ___COOR

Iz
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wherein R1L may be an optionally substituted phenyl

wth 1 to 3 substitutents selected from hydroxy and
whyarnoxal kyl, R2 may be hydrogen, and R3 may BPET/1B2003/004441

hydrogen or al kyl optional |4 independently substituted

with one or nore halo atons. 5 However, none of the

i ndol e derivatives synthesised so far have shovvn P2

g@lom st _activity with hlgyh pot ency (they are

eseipi e meys bagamoptisnaly sehstityted: nwx'dmﬁwugba sipstitutents

h n

ggséggésogﬂgngn oF C%g%idﬁ)(c]réﬁgé Eﬁhhﬁgﬁ@? cull-ya% ﬁré}?ogﬁs may be
agdrogen- at hikyb bptionaliyalrelegendersths substitbiesl withy dmieor more halo
found that the new indole derivatives of general
ARMa 10 (1) : OHR7 H\ NRERB R6 IRN\ | (1)
HOJ? n RRI O Ra HO wherein nis an integer equal
to O, 3%
sel ecte f%%cﬂ@ed%éheé;hg%@zjgﬁvﬁl\%s )aliﬁ%pgal?sqsrgwe shown
$2l aguinest detivity with higho ppteney sthelyiarg aﬂfsellf;ulivegﬁhagmmsts) allowing
&2%1 C6) al kyl optionally substituted droxcﬁ@ and

mig bepsedras aifigiont daligs BAbA tfﬁ?&@ﬁ@h@%ﬂﬁ tedfliseases

PR S P 9 AU s

hydr oxy( C1l- C6) al kyl, thio(Cl-C6) aI kyl, halo and
trifl litdvasmdwbeendound fthatptheomw atdele ﬂhm'/atives of general formula
E armaceutically acceptable salts and/or isoners,
toners, solvates or isotopic variations thereof,
are agoni st ﬁf the 132 receptors, that are R
parti cul arl sefpl for the treatnent of 132-

di sease pRndi by show ", god®y Re
in pa pd vi|athe| I on 1)
route N :
HO R;
R4

HO
wherein
o n is an integer equal to 0, 1, 2, 3 or 4;
o R¢1 and Ry are each independently selected from hydrogen and (C;-
Cy)alkyl;
o Rs is selected from the group consisting of hydrogen or (C4-Cg)alkyl
optionally substituted by a hydroxy; and
. R4, Rs, Rs, R7 and Rg are each independently selected from the group

consisting of hydrogen, hydroxy, (C4-Ceslalkyl, (C4-Cg)alkoxy, benzyloxy,
hydroxy(C1-Ce)alkyl, thio(C1-Cs)alkyl, halo and trifluoromethyl,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,

tautomers, solvates or isotopic variations thereof,

are agonists of the B2 receptors, that are particularly useful for the treatment of
B2-mediated diseases and/or conditions, by showing good potency, in particular

when administered via the inhalation route.
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invention, the term"potent" neans that the conpounds

w@Roo4fosaoeul a (1) show an agoni st potency for tPET/B2003/004441
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receptor, which is less than 10 nM as neasured by the
cel |l -based assay described herein. In the here above

general formula (1), (Cl-C4) radicals denote a

stralgg 5 chain or branched group contalnlng 1, 2, 3

or 4 BntsoRresephinvantion.chedsim R9ﬂent rReAeS tRatdbg fiagnppunds of

i&f’r@llgb‘) %@aﬁgéoﬁ%gﬂncgtgrﬁ&ﬂ% I{\‘(? ‘[} gé@#ﬁ:‘ %I(ﬁh isfesthan 10 nM

aBPhéssuréd byma/c@labaszeosa@&tw ddseribed Reregdg.cur - as
substituents of other radicals, for exanple in

(C1- C6) al koxy radicals, hydroxy(Cl-Cg)al kyl rad|

t hi o( A theshaiesh owea%wakf%wla 1), (ExGmpladicals d qnoteastralght-
|'s

Eﬂ%@g&gﬂytﬁr’a% @g} pé%bn{ gaﬁ L Efg;‘SMn aﬁ)tn'isec’é/%ng JErCaalkyl

taditalb ueniote a- slmgrytkchalmm peamlgﬁe,d greup- qnmtmyllng 1,2,3,4,50r6

PR RE1S epec g KR apBlesL I dFey oo aeSRs or oocur
%Eh%EMstltUelesol%Yl th)ér fa°d?cé?§ ORYY CBS&é-m;ﬂ%biH y(lcqlﬂs)alkoxy radicals,

I SO- [ ox sec- butyl oxy and tert
hydmxtygae&)y);alhy’s daﬂmadyl thdg(Cﬂ-@g)aM(pbrra;licebsy etc . Examples of

BREREL e o B OaNe e, RS BRBLL SEBeShf i o
buﬂﬁt Sedibat, rbuldhPentd! %ppént)@'")‘eft PR H-REXYI0isB-hexyl, 3-

preferred enmbodi ment sai d | nvention, such radicals
amihﬂpﬁntwhetmyd Eammpéeﬂaaf isuiteble. (%c@a)all@gyafadum s reethoxy,

BHRO RIRRAP. lerob Rty Dbl OrYER: bpihtypry and tort-
bﬁﬁ}lcﬁ@' $- @érﬂyl@k*iykzofg#ﬁ (%@*ys takipRpinAcky Ch hémbb@ﬁ i8o-héRyloxy, 3-
S- tom 1. means - S-

m@ihﬁp@@ty@wsmtﬁam eHWfO(XY@ Ccebkzyl kyadlaalau cranes ah¢l  radicals

SORSEH by AP Stouet FEHY ABKSrAIE 1o 2 AiiErEd embodiment of

sale vieption Weach adicaty eahtdis giNGyd@ixy substituent. Examples of
pol y- substituted, said substltuent 2,5) can be | ocated

gp'tﬁm g gd %@Jkyl. eicAls ane seydraruanetiivh atthydioxysthyl or 2-
ent ?Qﬁ’{y' | f1f ylsllég %#reenélﬁgl radicaf eno?trt)fched to through a —

Bal atga) |aé om|@(®1€@et)aldyrf nmarisheSganwlp Exangiles iofgsuitsble thio(Cs-
flua?“g bronmp and.iodo in particular fluoro or
jalk raehﬁgls

ﬁﬁ@éﬂ“@"‘tféwlvﬁ‘ﬂ(?@@él ByorrRBYK®IENul a (1) can

be prepared using conventional procedures such as by

the ¢ koaigadetdl! fophURE (¥CalE3ramEStd the'Biédent invention, when a
radical is mono- or poly-substituted, said substituent(s) can be located at any
desired position(s). Also, when a radical is polysubstituted, said substituents
can be identical or different.

Finally, halo denotes a halogen atom selected from the group consisting

of fluoro, chloro, bromo and iodo in particular fluoro or chloro.

The indole derivatives of the formula (1) can be prepared using

conventional procedures such as by the following illustrative methods in which
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WD 2004/ 032921 PCT/1B2003/004441 6 R to R8 and n are
as previously defined for the indole derivatives of

wo be4isroul a (1) unl ess otherw se stated. Thep¢nugdoas/004441

derivatives of the formula 1) nmay be prepared by

coupling an acid of formula (2) : OHH N (2) R- OH

HON R O 5 HOwth an amne of formula (3) : R8

RB~N R7 H (3) RA R6 R5 wherein n and RL to

Bs to Re\AnSR R{E a8 PrevdauslyHefined, B?rth@ indolg é’ﬁé'?/a'!'\{ef of the formula

flzrlfril@é% &HEFWIEG%%t@éceSS of said am ne as an acid
ceptor conventional 10 coupling agent (e.g.

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydr o¢hé indale derivativés- afi tbg dormhelay(l ¢ enaydok prapde¢d by coupling an
t,i gnal the presence of a catalyst (e.g.

igﬂ};ﬁl? W%@r@btrl azol e hydrate or

1- hydr oxy-7-azabenzotriazole), and optionally in the

presence of a tertOpry amine base (e.g. N

met hyl nor phol i ne, {ri etHﬁyI am ne or

di i sopropyl ety ar s

di met hyl f orRanige,
di met hyH&ul f oXi de. di chl of onet hare or Net hyl[ acet at e,
and at tenperature conprised betweep llOC gnd 40C
(roomte ature). It may also be nécessary to
further mani pulate a structure of conpound of fornula
with an amine of formula (3) :

Rs\ R7
N
H " (3)

wherein n and Ry to Rg are as previously defined. The coupling is generally
carried out in an excess of said amine as an acid receptor, with a conventional
coupling agent (e.q. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride or N,N’-dicyclohexylcarbodiimide), optionally in the presence of a
catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-azabenzotriazole),
and optionally in the presence of a tertiary amine base (e.g. N-
methylmorpholine, triethylamine or diisopropylethylamine). The reaction may be
undertaken in a suitable solvent such as pyridine, dimethylformamide,
tetrahydrofuran, dimethylsulfoxide, dichloromethane or ethyl acetate, and at
temperature comprised between 10°C and 40°C (room temperature). It may
also be necessary to further manipulate a structure of compound of formula (1)
to yield another desired compound of formula (1). For example, to yield a
hydroxy substituent from a benzyloxy substituent, a hydrogenation reaction can
be performed typically at 15-60 psi in a solvent such as methanol or ethanol at
ambient or up to 50 °C.



to yield anot her desired conmpound of fornula (1). For
exanple, to yield a 20 hydroxy substituent froma

wheoapbmzy substituent, a hydrogenation reacti POT/CER003/004441
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be perforned typically at 15-60 psi in a solvent such

as met hanol or ethanol at anbient or up to 50 C. WO

2004/ 032921 PCT/ 1 B2003/004441 7 Said amine (3) is

either. commercially avail able or nmay be prepared by
conventional methods well known to the one skilled in

the art (e.g. reduction, oxidati on al kyl ati on,

pr ot eel : j : I

Dai lg‘)tglldéﬁ AER f&gﬁse‘éfth&nﬁ&h&er%lbl ?ﬂ%%(@?9 He/ p\beé)ared by
poryentiethal nuethbte well kriespo tolitheg ot skilled in thoe ol . g dneduction,

rein

gaa;ggpez%g?ﬁ ré %;p I_QPHngPr&ﬁPt'Oﬁ'r%P:ng?’V cgmmermaahy available
hiatef4) al kyl group, 10 which includes, but is not
[Tmted to, nethyl and ethyl, according to any nethod
wel | - Khewcid of farenubm €2 sl Ibedprepatedeframt the coprespandingrester of
%Hld froman ester, without nodifying the rest of the

" For exanple, the ester nay be hydrol ysed by
treat msnt wi th aqueous acid or base (e.g. hydrogen
chloride, potassi@p hydr oxi de, sodi um hydr oxi de or
I'i t hi um hydroxi de), optionally in the presence of a
sol vent or 1, 4-

di oxan, te Wydr of uf an/yat ey h—a—tgnper at ure
conprised [ gen 20C a or a perig of 1 (®
40 houy, Re~est er of Tor nul a~{4 Yy Dep ared by

reaction of an am ne of formula (5&|
HO

wherein Ra is a suitable acid protecting group, preferably a (C4-Cs)alkyl group,
which includes, but is not limited to, methyl and ethyl,

according to any method well-known to the one skilled in the art to prepare an
acid from an ester, without modifying the rest of the molecule. For example, the
ester may be hydrolysed by treatment with aqueous acid or base (e.g. hydrogen
chloride, potassium hydroxide, sodium hydroxide or lithium hydroxide),
optionally in the presence of a solvent or mixture of solvents (e.g. water, 1,4-
dioxan, tetrahydrofuran/water), at a temperature comprised between 20°C and
100°C, for a period of 1 to 40 hours.

The ester of formula (4) may be prepared by reaction of an amine of
formula (5) :

wherein Ra is as previously defined,
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HZN 1 ORa (5) N 20 R2 0 wherein Ra is as previously
defi ned, WD 2004/032921 PCT/|1B2003/004441 8 with a

wheaiostd2of fornmula (6) : OH Br HO HO In a tp@i/o03/004441

procedure, the amne of for8&ula (5) or a salt thereof
iIs reacted with a bromde of fornula (6) optionally
in the presence of a solvent or 5 m xture of solvents
( i meth sul phoxi de, tol uene,
Wﬂﬂiﬁbﬁﬁmﬁ?P¥8NﬁﬂH@ @) : acetonitrile), optionally in
the presence of a suitable base (e.g. triethyl am ne,
di i sopropyl et hyl am ne, potasgﬂynwcarbonate)
optionally in the presence o catal yst such as Nal
at a tenperature conprisg ’

WwWeg
12 to 48 hours. 10 Th¢ ide of formula (6) may be
prepared fromthe est

1.880
O

i formula (7) (6? Br (7)
HOOO 1 CH3 ac¢t®@dingr'to any nethod wel | -known to
the one skilled in the gt to prepare an alcohol from
an ester, wthout ing the rest of the nolecule.
15 In a typical procedure, the ester of fornula (7) is
reduced with borane

In a typical procedure, the amine of formula (5) or a salt thereof is

Br 80C and 120C, for

h

reacted with a bromide of formula (6) optionally in the presence of a solvent or
mixture of solvents (e.g. dimethyl sulphoxide, toluene, N,N-dimethylformamide,
acetonitrile), optionally in the presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate), optionally in the presence of a
catalyst such as Nal at a temperature comprised between 80°C and 120°C, for
12 to 48 hours.

The bromide of formula (6) may be prepared from the ester of formula

(7):
OH
Br

HO (7)

according to any method well-known to the one skilled in the art to prepare an

alcohol from an ester, without modifying the rest of the molecule.

In a typical procedure, the ester of formula (7) is reduced with borane
methylsulfide complex in tetrahydrofuran at a reflux for a period of 2 hours or
with a BHa/tetrahydrofuran complex in tetrahydrofuran at a temperature
comprised between 40 to 60°C for a period of 5 to 7 hours.
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nmet hyl sul fide conplex in tetrahydrofuran at a refl ux
for a period of 2 hours or wth a BH3/tetrahydrofuran

w@ooplog202i n tetrahydrofuran at a tenperature PODBAGEDI441

between 40 to 60C for a perdod of 5 to 7 hours. WO
2004/ 032921 PCT/1B2003/ 004441 9 The al cohol of

formula (7) may be prepared as either the (R or (S)
enantioner according to nethods well descri bed inth

i t er Ah@ralcohelt efafsiiudm (7L snaybe prnaredsss@ith e@idws)(R) or (S)
I

FHEn OBl TR el TlaC BB BHERRTE RIS Tbnecron

pettérsctIgl, i35¢60)e9875f ormula (8) : Re | Rb -~N R N

ORa (8 RI 0 wherein Ra is as previ ously defi ned and

R RENPSaTBi,BF AP (S)( s B5 AHBPBIecks nayrelothe () o (S)

L e

Rc can be easily cleaved to give the free amne of
fornmula (5) or aRealt thereof, using standard

met hodol ogy for gl eavi ng nltrogen protecting groups,
such as that gunt bopk (see for exanple

c Sy esis ,
A WI ey-Intersci &\ce 5 ~ A8 ggp
typi cal procedure, the am ne o| forful a (8) i's reacted
with a catalyst such as Pd(OR,2/C On a sol vent such
as nethanol at a tenperature conprl sed between 60 and
100C, preferably 80C for a period of 20 to 40 m n,

whefein aRA Vis @pf@ﬂous’!@ defigednamg RY dner Rg! ﬂap(r@éerﬁsaﬁy suitable
si ngl e di astereoner be prepared by reaction of an

b EU%'?tSfSPntDﬁBWRB 5 ehcalrwetaahrée dforr gxample.(Bp may be
Wdl%%%/ Qr?c?%cl nFa?Tf)L-Bg -ﬁ{eQI%éélﬂzyl ]g%up), provided that the bonds

between N and Rb and N and Rc can be easily cleaved to give the free amine

of formula (5) or a salt thereof, using standard methodology for cleaving
nitrogen protecting groups, such as that found in the text book (see for example
T.W. GREENE, Protective Groups in Organic Synthesis , A. Wiley-Interscience
Publication, 1981).

In a typical procedure, the amine of formula (8) is reacted with a catalyst such
as Pd(OH)/C in a solvent such as methanol at a temperature comprised
between 60 and 100°C, preferably 80°C for a period of 20 to 40 min, preferably
30 min.

The amine of formula (8) as a single diastereomer may be prepared by reaction
of an amine of formula HNRbRc with a ketone of formula (9) :
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RLOI /I ORa(9) RO wherein Rl, R2, Ra, Rb and Rc
are as previously defined. In a typical procedure, the

wo e@asorl of the ketone of fornmula (9) w th theCT/EBR00B2004441

of formula HNRbRc | eads to1& chiral internediate which
isin turn 5 reduced by a suitable reduci ng agent
(e.g. sodium cyanoborohydri de of fornula NaCNBH3 or
sodiun1triacetaxyborohydride of formula Na(OAc) 3BH)
optionally inthe presete of a drying agent (e.g.
nol ecul ar si eves, e and optionally
in the presence 0D an aci gokat 3 t ORa. ad®ric acid)
to give the amne of fornuIaN(8) The reaction is
generally done in a sol vent ch 10
tetrahydrofuran, toluene or dPchl oronethane at a
tenperature conprised between 20C and 80C for 3 to 72
The prgd e
ﬂmgﬁgﬁ oﬁzdggsg tadoﬂé&?@%‘g%?ﬂ Paggrdfgpgpl ised froma

swtabl e solvent or mxture of solvents (e.g
i sopr bpartgpicakpiosedure, tee Ineaction di ﬂ‘@olpetopgloféonnwlac(ﬂ) with the

d| i soprfOQ/%et hﬁgb§) Pangl %%tag fﬁ}gﬁ“gg a%%é”h'?(% is in turn

ﬁ&ﬂ&%ﬁttﬁy g@@ﬂébl@%auahgté@%na esMiBhP@y riobessitldriiBeof formula
ketone of formula (9) may be re ared by al kyl ati on of

aEdvRpiduea sodium dr|mtgx3(bm§>hy rnafg of ;formmg{\la((gm)gabi)\pptlonally

B AP o1, AL s e

BAd éddﬂbhah)eﬁh thd presengdidf an amal dathigl (eg? aﬁ@éﬂc é@d};to give the
R2Br or. R21) in_the presence of a suitab base

n - g.
aam%mfhﬁwdmutee)(8) Thee reaelianis igengealbr dpne laoaesqlvera such as

ST, ol Do, o Rl oo
bemﬂemwwehmc for 3 to 72 hours. The product is then converted to the

hydrochloride salt and selectively crystallised from a suitable solvent or mixture

of solvents (e.g. isopropanol, ethanol, methanol, diisopropyl ether or diisopropyl
ether/methanol) to give the chiral product of formula (8) or its enantiomer if the

opposite enantiomer of the amine NHRbRc is used.

The ketone of formula (9) may be prepared by alkylation of a compound
of formula (10) :

0 ORa (10)
N
H
o)

wherein R4 and Ra are as previously defined.

In a typical procedure, the compound of formula (10) may be alkylated
with a suitable alkylating agent (e.g. R2Br or R:l) in the presence of a suitable

base (e.g. sodium hydride). The reaction is generally done in a solvent such as
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10C and 80C for 1 to 16 hours. It will be appreciated
by the person skilled in the art that the introduction

wo@booMleBIRC may occur prior to the introducti onPOf/THB03/@4441

The ketone of formula (10) 1ray be prepared by

pal | adi um nmedi ated coupling of an aryl halide of
formula (11) : Hal ORa (11) N'D~ H Owherein Ra is
as previously defined and Hal represents an hal ogen

tateaRydigfuean or dimeddforpamide, aba temperatureccompriteth bgtween-
i1gd@,a Bi¥d By doeI 8. or enol ate equivalent. In a

typrcal procedure, the aryl halide of formula (11) is
reacted with a tin enolate generated in-situ by

t r eat hewill bef appregiatey byabetpersomskilied in the satthat the introduction

hoyi de of fornul.a Bu3Sn I n.the gresence of a
%Mﬂ%ﬁ’@c AL %‘fﬁl{ﬁr‘ﬁ”%% ﬁ]%%%&f%ﬁfi fn acet at e/
tri-ortho-tolyl phosphine of forrmula Pd(OAc)2/P(o 15
Tak)i@tone o foraiul® ¢ GIrmag begitbparodiby ballaam mearE&ed oupling of
hexane). Preferably, the reaction is carried out at a
eegs¥lhalidecoffermprliaddd) bet ween 80C and 110C for 6 to
16 hours. The aryl halide of formula (11) nay be
obt ai ned by estgqgjfication of the corresponding acid
of formula (12) : Hap” O NH 20 O wherein Hal
is as previously def 004/8¥921
PCT/ 1 B2003/ 004441 12 a (1)

wherein Ra is as previously defined and Hal represents an halogen atom, which
includes, but is not limited to bromo and iodo,

with an enolate or enolate equivalent.

In a typical procedure, the aryl halide of formula (11) is reacted with a tin
enolate generated in-situ by treatment of isoprenyl acetate with tri-n-butyltin
methoxide of formula BuzSnOMe in the presence of a suitable palladium
catalyst (palladium acetate/ tri-ortho-tolylphosphine of formula Pd(OAc),/P(o-
Tol)3) in a non-polar solvent (e.g. toluene, benzene, hexane). Preferably, the
reaction is carried out at a temperature comprised between 80°C and 110°C for
6 to 16 hours.

The aryl halide of formula (11) may be obtained by esterification of the
corresponding acid of formula (12) :

Hal

OH (12)

Iz

wherein Hal is as previously defined,
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according to any nethod well-known to the one skilled
inthe art to prepare an ester froman acid, wthout

wonauhyieg the rest of the nolecule. In a typiel/1B2003/004441

procedure, the acid of formala (12) is reacted with an

al coholic solvent of fornmula RaOH, wherein Ra is as
previously defined, in the 5 presence of an acid such

as hydrogen chloride at a t enperature between 10C and
aocordingote arvvmathed well-knawrgta theiene skilled inthe @st peprepare an

&\%{éh%'m Bh 3t ngﬁrou"t %(ﬂm Otﬁ‘éfrEQ{ Mhéﬁéﬁbuf S reacted

alco I C sol or nul erein Ra
is as previously defined, in the presence of an acyl
hal i din sudypieal pccute;dlure,htrm iadirl adf fortneigpdd ) us ereacted with an
eriid of 4 to 1Q

Blcohalic soysnt 6 faminy a0 SwBStn R i 25 Pprviouly defiped. in the
Efestéﬁ%ef&%‘fﬁaélé%%kh%h)gﬂg%éﬁ‘%hf?)rrlﬁeaa"t té?ﬁ‘éer%furg(ﬁé%lveen 10°C

tartin materials use he precedi ng et hods are
eod\A@ﬁCl(mmh temgergipra) foi dte 16heagent s and reacti on
conditions for their performance or preparation as

o AR Pkl B S B G oo i

alcohvii¢ Bolvehebefrmul® RA0I8 whefdin IRERELES Prsvidlsly idefined, in the
exanpl es and preparati ons hereto. For sone of the

pregeacefofiane asyr Balids suchi@scacaicipude 4 atemperature between
gsgqg tt?&. gf e['|§%f'4”t8°f g]ﬁj’sl vatives of formula (1),

be nec prot ect the potenti al
reactlve functions that are not wi shed to react, and
t o cl Fheackhofifopmatze (i) ig)a gommercial pzodudquence. In
such a case, any conpatible protecting radical can be
used. .I.n ticuyl ar nethods of ,protection, and
dopr ol dhes abAVE sTaasHoRs jRd | hee prenarptions cpfmael starting
telifst ised W QHESprel IRfeitcod?Y Bk esdny I
ETE{ey Inlil ersci ence Pugfi@gatﬁl{%n 1981§&oregﬁb%? 3".1d afsoroprlate
reagents ind (r@a@itoemondgjtlcgmofopmelmeﬂfqnﬁmm pMeplagagion as well as

Bty a&ﬁgse‘?i gg;ﬁﬁgs.eefq%@tsoﬁ%%y@pj@%« P Hose skilled

M Qh8ChHNEitA" %f@réié@h t@slltél*atlﬁl%r tp'ré%édérﬁé CaidPaRat Bxarmples and
the presence of a base such

Rrepafatignsiyergte.nopyri di n and of , in a sovent such as
toluene. This protecting group may then be renoved at

the siape;fhe V6 QY070 B/ AFROUB09448Lcrided process of

preparation of the indole derivatives of formula (1), it can be necessary to
protect the potential reactive functions that are not wished to react, and to
cleave said protecting groups in consequence. In such a case, any compatible
protecting radical can be used. In particular methods of protection and
deprotection such as those described by T.W. GREENE (Protective Groups in
Organic Synthesis, A. Wiley-Interscience Publication, 1981) or by P. J.

Kocienski (Protecting groups, Georg Thieme Verlag, 1994), can be used.

For example, when R? is hydrogen, the compound of formula (11) may be
reacted with a protecting group such as di-tert-butyldicarbonate, in the
presence of a base such as N,N-dimethylaminopyridin and of , in a sovent such

as toluene. This protecting group may then be removed at the stage of
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conmpound of formula (9) by reacting conpound of
formula (8) with an acylchloride such as acetyl

w@hdéoansmel1 i n t he presence of a solvent or a m RCTIBR00E004441

sol vents such as nethanol afad tol uene. Al so, the
i ndol e derivatives of formula (1) as well as
internmedi ate for the 5 preparation thereof can be

purified according to various well-known nethods, .
saewoysds of fermuia 49k ) traPEtinhtGAAPAINC Hifo FRIMBER affy With an

SELAbiRY R SR Aot BESBIREF e of
SolventsysliohgemmetithricCanG4dlalekygl ; R3 is sel ected from
hydrogen and (Cl-C6)al kyl; and, R4, R5, R6, R7 and R8

are each independent|y.selected fromthe grou ,

const S8t e Byudtives o bipule &1 asayaf &3 itermediate for the

P@p&@@ﬁ@rﬁ arkof BSADE PlMfied becHMPY Vaho S Wadliikiown methods,
hi'o( C1- C6) al kyl, halo and trifluoronethyl, or, 1f

apeh ap fomexamplhairystpliizatiorc euchroadtggrapbypt abl e sal ts

and/ or isoners, tautoners, solvates or isotopic

variations thereof. 20 Mre preferred conpounds of

Peéferied dobpaurkistdfdeemiuiagr $afe thodelwheatgin nt eger equal

to 1l or 2; Rl is selected fromnethyl and ethyl R2

#s sehdstladt Z;r om hydrogen, nethyl and ethyl; R3is

sel ected fram gen and nmethyl; and 25 R4, R5, RG,

1274 an&@aa(gé'cgi‘%kﬂi ndependent |y sel ected fromthe

group befd f A . (C1- C6) al kyl ,

01 OB aT e Eted afiBYeaatoit (Y Sl oi iyl

% hi o( Rb-is6plettenl fromdiyarageh and (CyQgatipthgid, or, if

appropriate, their pharmaceutically acceptable salts
and/ oRs+i BenBesR7 angliRe e £achdndaprdently seleetgdcfrom the group

UapeEE "5 Rraeahn, MAROR0, DERHEIRET, (EROOMIRRY  benevio,
mfx?(f;hgwggﬁ}r} ltBiQ(@J-C%)BIIdyI,drald andRriflicrosedtiyl} ed from
y :

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,

tautomers, solvates or isotopic variations thereof.

More preferred compounds of formula (1) are those wherein

o nis an integer equal to 1 or 2;

o R, is selected from methyl and ethyl

o R is selected from hydrogen, methyl and ethyl;

. Rj is selected from hydrogen and methyl; and

) R4, Rs, Rs, R7 and Rg are each independently selected from the group

consisting of hydrogen, hydroxy, (Ci-Cs)alkyl, (C4-Cs)alkoxy, benzyloxy,
hydroxy(C1-Cs)alkyl, thio(C1-Cs)alkyl, halo and trifluoromethyil,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,

tautomers, solvates or isotopic variations thereof,
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R2 is selected from hydrogen, nethyl and ethyl; 5 R3
is selected fromhydrogen or nethyl; and R4, R5, RG6,

w®Z00ansk9®b are each independently sel ected froPCT/E2003/004441

group consisting of hydroden, hydroxy, nethyl,

nmet hoxy, ethoxy, benzyloxy, thionmethyl, halo and
trifluoronethyl, or, if appropriate, their
pharnaceutlcally acceptable salts and/or isomers, 10
S&lhnmrgrwef@tﬂdmrnpomda aret thpse whareiat i ons t her eof ,

Pr eferably‘ east|t2 ofe‘JF? , R5, R6, R7 and R8 are
hydr ofdn @ F%BQPEGF%\? 0 TPeterred are the indol e
derlv [ f N which nis equal to
or Rt |é’§§le§feo‘ﬁ’§m rﬁéfggl andéwlare hydr ogen at ons,
and RRQ iSSeleBred fRYm reyddodiéh, anethgbamd etiygpendent |y
sel ected fromthe group consi stlrpr;g of hydrogen, 15
fydr oy is §eiect9§)fa¢rmydrqg9n erethidixgnd
??’Id][ loﬁzy( Re: ﬁl ké’rld’ RP%ré’ (e%’rcgqsbgbgﬁfcﬁ(%rﬁ&%&ect%dﬁom the group
pbasusmgaubfcaydmgenpepy@daixy Sﬁie‘myl,andfeﬁlioxysommcy, benzyloxy,
S or isotopic variations thereof.

tauto sol vat
%?@eggﬂlvt @!ﬁlaQFjltVﬁﬁb‘?r@fT@fﬂr‘)@d are the indole derivatives
of the formula (1) in 20 which nis equal to 1, R is

t lpy r t
B 1Y op e, g 08! i B Syaofeomon,
tautomecs) rsoivates gr sbtoptiy dakatens thedeadxy, (C, - C6) al kyI :

(C -C6)al koxy, thio(C -C6)alkyl and trifluoronethyl

r .. LT, .appropr,i.at [ har eutlca |y acceptabl e
gt R PR 2Ry R 5. Radndir e Sairodee o
i sotopic variations thereof. StlII mor e particularly

PagtictlarBdprterrédare i il ok devightivezsofthet faemURr () ia WhICh nis
in V\hlch nis equal to 1, R is nethyl, R2 and

(aﬂeéalﬁyd# efenRaivmethying. rRad Ramse hgrogen atamsang Bu, Rs, Re, R7

a0 e S RBdh BT st A P e St o Mcrogen.

bdrofp,) €CKEh)alkyFLICHETHhalkoxy, Wdiokv(o‘#fb@émvfﬁtthmta Ce)alkyl, halo
provided that at least 2 of R4, R5, R6, R7 and R8 are

ANG trifaromgtnyl ¢ appr opr | at e, their pharmaceutically
Cep t rm r 0 S
P ﬁs%?gtﬁéﬁ\%r %aét?}l? r@ t gﬁaﬁly abBPABR' Salts ChN@bF Sisomers,
tautomers solvates or isotopic vanations thereof.

More particularly preferred are the indole derivatives of the formula (1) in
which n is equal to 1, Ry is methyl, Rz and R; are hydrogen atoms, and Ry, Rs,
Re, R7 and Rg are each independently selected from the group consisting of
hydrogen, hydroxy, (Ci-Cg)alkyl, (C4-Cg)alkoxy, thio(C4-Cglalkyl and
trifluoromethyl
or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates or isotopic variations thereof.

Still more particularly preferred are the indole derivatives of the formula
(1) in which n is equal to 1, Ry is methyl, R, and R3 are hydrogen atoms, and Ry,

Rs, Re, R7 and Rg are each independently selected from the group consisting of
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5 Still nore particularly preferred are the indole
derivatives of the formula (1) in which nis equal to

WQ 200031931 et hyl , R2 and R3 are hydrogen at onspCEIER06IN04441

R5, R6, R7 and R8 are eachi1sndependently sel ected from

the group consisting of hydrogen, nethyl, nmethoxy and
trifluoronethyl provided that at |east 2 of R4, R5,

R6, R7 and R8 are hydrogen, 10 or, if appropriate,
hh@rqgephé@n%Myl c&1HGe) aﬁso&maaldltafle@nqrrsetgmldmwded that at least

t t
¢TGPl BT SR BB o 2% 0 iy
der ifvapprspistd, thsir fuHamiadeltldaligs acé@tabled@Aits Nakdier isomers,

Exanpl es section hereafter, i.e.

taytomeys, sof\aterpr sokgpie yaKatinrsthagenfoxy - 3- (hydr oxymet h
yl ) phenyl]ethyl}am no) 15

pr F?)Z/ %n] ghz%r{%( Q%?'Eﬁ%ﬁg gﬂéﬁé'n)eg ?ﬁg Lhréd%‘érezgéﬁ\%é;&ég@ ﬂ@? formula

1))ipwehigh has Ieth}al tam rR)|)|s methyl Rz and Rj; are hydrogen atoms, and Ry,

r Oﬁéld%é%éig ;ggl,q:ﬁ epetnrg/ r?tl?/es% gct(l,-d %rom the group consisting of
h'yﬁn%g dmﬁ%ﬁﬁﬁwyéﬂdlﬁflbé%ﬁetﬁyﬂﬁr@%@edzthgygf IB%¥ Zof Ry, Rs,

roxy- 3-1(

RBI Ryamrmmb]rmdme}ram no) propyl]-1
qdol e-2- c rbgxa

RS aR CRE esASeutcalvnagreniabl. A 819 ecomers.
iédt@r'ﬁ%?é"éoﬂdwé bAEoDic varidHsl thBrdot: met hoxybenzyl ) -1

H- i ndol e- 2- car boxam de,

5-1(2R) - Zéﬂ 2R) 2hydrox - 2-[ 4- hydr oxy- 3- (hydr oxymet h
y| ) phBaitiq p}'%fﬁfrﬁd are he indole denvatlves of the formula (1) a

PEPReLhe Eoan iRt SERBTRYsReENe 2 my 2 1 ya

roxy-2-(4-hydroxy-3-h yd roxymet h yl 25
Ef[(ﬂR)LH{(ﬁRD }Zafvdﬁoxmqu}ifd*y@ (Hydtokprhetybastalyllethyllamino)

H-i ndol e- 2-car boxam d

BIQRYHRY- @J’(‘?f(“QR/b@ZIWd?WOie'@CaW%WW% hydr oxymet hy
| phenyl) et hyl } am no)

g[?zﬂo%é&gkfg raﬁt@%@g m@g%&%yﬂ)phenyl]ethyﬂ amino)

P(ﬁffyl]BQ-(D@-i@ﬂrtﬁlOéMﬁethbeenzyl] -1H-indole-2-carboxamide,
5-[(2R) - 2- ({(2R) 2- Hydr oxy- 2- (4- benzyl oxy- 3- hydr oxy

E’mﬁﬂﬁsﬁ%ﬂ D URR 2R by ARy el pygrory-3-(hydroy-

5-1 (2% (]éﬁgggml—)gmngJ H"'}df'e'f cr:aor)t()gxamhydr oxymet hy

en I‘Et hyl } am no)
ﬁf[&ﬁ)l'g { B):ZHWQXW2 44-bydrae hixydsexymethyt)phenyllethyl}amino)

P e BRI Rl carkramide, =10 = 11

phenyl ) et hyl }ami no)
B @2 (f@@ ZWU*)OZBH%WENWWEWr)\ethyI)phenyl]ethyl}amlno)

H i ndol e- 2- car boxam de
propyl]-N-[2- (3 methoxyphenyl)ethyl] 1H-indole-2-carboxamide,

5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2,4-dichlorobenzyl)-1H-indole-2-carboxamide,

5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(3-hydroxy-2,6-dimethoxybenzyl)-1H-indole-2-carboxamide,
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5-[(2 R-2-({(2 R -2-Hyd roxy-2-(4-hyd roxy-3-hyd
roxym et hyl phenyl) et hyl } am no)

w@r@ppblo2N- ( 2- hydr oxy- 6- net hoxybenzyl ) -1 PCT/IB2003/004441

H- i ndol e- 2- car boxam de, 16

5-[(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hy
| phenyl)ethyl}am no) 10

propyl }-N- (2, 6-di fl uorobenzyl)-1

B[( -6(2R ) 2rHysraxy-2e(4-benzyloxy-3-hydroxy methyl phenyl)ethyl}

AR KRR B G SR Y O Jorgmide,

H-| ndol e- 2- car boxam de,

5-[(ARR- (g& J@draxmokmqmax{ éﬂwetsmetﬁ IWW&?A}%Ymno)

I phen am no fuoro e nz
Prapyt @mysmw(a&ﬁrﬁia@th@w n{le)zm)mgo@{z EaF'{;O)@mldByd
roxy-2-(4-hyd roxy-3-h yd roxym et hyl

Eﬂ&ﬁd)o? E{@R}: oxa%)( gp(r4°rﬂ)dré>x9\b$@dpé(>gfrﬁé(tﬁpleﬂ?é/r{ﬁ)e@hyl}amlno)

5rdp(yER¥—(2-b(eh(z?lB)<y$-mmmoyueazw)41 Hylddobey2-3atbokamigaet hy
| phenyl)ethyl }am no) propyl}-N(3-hydroxybenzyl)-1

SR TR PR Sy RO
rogﬁwwl(%_ BY& yI sh? % anynlzglg ir’sd_olle-Z-carboxamide,

H- i ndol e- 2- car boxamn de,

5‘[(%1@)@]({222@ ﬁ@ﬂd@xﬁdﬁdxgd:(zxx a-hyddoxyyetByhyhanykethylyamino)
DB AE A BREPEN-LpPols2 prroxamide,

H- i ndol e- 2- car boxam de,

5 [{ARR)- (g@r}] erﬁi)draxmd(ﬂ QX{ -3- Hw%g#uetﬁym%r@%)\éffﬁ}l}lé)hmo)

phe | }am no)

Jorp erlzm 1Hdad@e22-@ar|b|@esamﬁ@e VO
2004/ 032921 PCT/ | B2003/ 004441 17

?-[%Fg}nﬂ{)%%)ﬁ ﬁ?R%drgxg%d(ﬁgﬁ%%y *é@y}@é%tﬁy%ﬁérﬂ]f}%ﬁ}%mo)

prapyijady Rdlnoydhenkzyhk1HHal ote-2-cabbxaraidede,
5-[(2R)-2-({(2R) 2- Hydroxy 2- (4 hydroxy 3- hydr oxynet hy

lﬁp[%@g Q@&‘Eﬁ' ée("' CP Xxy 3-hy ?ofytr#eothglbgﬁezﬁ/yl))ethyl}amlno)
Prosay <3“§/%‘%§£’%ﬁﬁ% AR RN ey

H- i ndol e- 2- car boxani de,

5([@%?%({«%2@%5&%&%%% BydeoogynBsthy plsnyetityfjamino)

BV Rekoabean 8 Rislrg catiiemidg. . 1yq

roxy-2-(4-hyd roxy-3- h yd roxym et hyl

Bf[FZI?LQ (2w hawdr@)(y 21@ IWdP@W 3- Hydf&xyfnhétﬁyp&%rﬁweihyl}ammo)

| e- 2-car boxa

BrqRYHYy- (QWQWZR)J”QHYII?QHMMH indolayicasbpxantigelr oxynet hy
| phenyl) et hyl } am no)

5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(4-methylsulfanylbenzyl)-1H-indole-2-carboxamide,

5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(2,3-dimethoxybenzyl)-1H-indole-2-carboxamide,



propyl } - N- (2- met hoxy- 3- net hyl - benzyl ) -1
H i ndol e- 2- car boxam de,
W6 200488922- ({ ( 2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3- hy dPORYBEROINN4441
| phenyl) et hyl }am no) 17
propyl } - N- (3- met hoxy- 2- net hyl benzyl ) -1
H i ndol e 2-car boxam de, 15
1- Et hyl - b(ZR) 2- ({(2R) - 2- hydr oxy- 2- ( 4- hydr oxy ){
8x{2 Mie2 (2 pivdriyydrexyngt(4- hmxwﬁdw@manﬂhybpf@wl)eth Yamino)

k@»’&ﬂ?%é@ﬁ%ﬂ&%@'@ RERELPERENIS: oxy- 3 nyar

oxy met hyl phenyl) et hyl }
5r[(210))-2u({w&€b -p= I-Fkyc[raxy'»ab(dxmbﬁﬁ)zwmhyﬂroxymethyl phenyl)ethyl}amino)

Hind oIe car boxam d

propyhyiN-(3 %WQW%WQ‘OW?W?W @2. hydr oxy- 3- hydr

oxy met hyl phenyl)ethyl} 20
&W}(Z&?—Zﬁgkb{grlﬁ%ééﬁ gléé’lr-lﬁ’s}lﬁ'aﬂ’-b)ﬁyhroxymethyl phenyl)ethyl}amino)

proypt }ibenzy/ic Rhethy(-{ H2iRYol2-2vgdrbmxpniid€ 4- hydr oxy- 3- hyd
roxy nethyl phenyl)ethyl} am no)propyl}-N(2,6-d

i%%ﬁ{i%%{?ﬁi&ﬁ ARSI Ref ppaputistradapino)
I}UﬁIH@h&Plhﬂq}{hd&éfwbérboxamlde
am no) propyl } - N- ( 2- net hoxybenzyl’) - 1

H- i ndol e- 2- car boxam de, WD 2004/ 032921
HeR)2BH (259 Dblyanaxy-2-¢4- hydroxy -3-hydroxymethyl phenyl)ethyl}amino)

TR0 o oot 4~ v ory-3-hye

am no) propyl }- N-(4-chl orobenzyl ) -1

ZR' QQ{(ZRHEWRV-QG(A hydroxy-3 hydroxymethyl phenyl)ethyl}Jamino)
dr oxy 4 hydr oxy- 3- hydr oxynet hy

(2
Pr%&r&/’r ?-émtﬁﬂpwﬁ e ylww) R-indole? ea58axa@mige) - 1

H- i ndol e- 2- car boxam de 5

@ [&%enyl(ﬁﬂ?ﬁ] Iﬁg’drﬁ)}qf éW@@fﬁelﬁyWﬁérﬂﬁWl%mo

pl'cmw}ebdy(aenemb)(yjz Meth;dbuér&ya - THdinpten2-cerboxamide,
5-[(2R) - 2- ({(2R) - 2- Hydr oxy- 2 (4 hydr oxy- 3- hydr oxymnet hy

ﬂp&ﬂ‘é{@% . 2?)%&%%%@ but l(i -hyd oxyeé plyély l5’(3Ir}mgthg/l_pllwenyl )ethyl}

PRI S A e s

H- i ndol e- 2- car boxam de. More preferred conpounds
écEtbls'Hﬁ-lﬁ@R)fQ H{(RR)-2hydroxys2-§4-ydroxy-3-hydroxy methylphenyl)ethyl}

PH%@@% |}(§/((§@thoxWenzy8)§l¥4 tidofe BYrbS élm%e( hyd

phenyl ] et hyl } am no) propyl ] - N- (2- met hoxybenzyl ) - 1

H=EthgIs Z?CLH o rox l&h dfbx -3-hydroxy methylphenyl)ethyl
i met 20x§ ) (S@RF‘ hgﬁ - 2- hydyroxy); 2- [yphy Yethyl

25l fQFBll}t &rvdw nyyl 6h|elﬁ9p warbaxe@ntdepr opyl -1
H i ndol e- 2- car boxam de, 5-[(2R)-2-({(2R)-2-hyd

A RASErRT-BA R Q2K)-3:H 8 Oxy- 91X TP 3-hydroxy methylphenyl)ethyl}

amino)propyl}-N-(2,6-dimethoxybenzyl)-1H-indole-2-carboxamide,

1-Methyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy methylphenyl)ethyl}
amino)propyl}-N-(2-methoxybenzyl)-1H-indole-2-carboxamide,
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phenyl ] et hyl } ami no) propyl ] - N- ( 3- net hoxybenzyl ) -1
H i ndol e- 2- carboxam de, 5-[(2R)-2-({(2R)-2-hyd
WO 002291t - hyd roxy- 3- (hyd roxynet hyl ) PCT/IB2003/004441
phenyl ] et hyl } anmi no) propyl ] 1Bk [ 2- ( 3- net hoxyphenyl ) et hyl
]-1 Hindole-2 20 carboxam de, and,
5-[(2R) - 2- ({(2R) - 2- Hyd roxy-2-(4-hyd roxy-3-hyd

B%%{’r‘e"g gﬁlm)f%‘“(%) -Brivisirexy-Re(¢ Supemoiyydraxydmethylphenyl)ethyl}
ORISR RKlcrloop A FrandOR SRRBERidN: | Do ©

or mu opt Iohal |y
transfornmed 25 into pharmaceuti cal |y acceptabl e

56[(2/%)—24({(23:)\-r2t-h132d|‘oay-2 @hieydropyrarmpitexymethlyl phétyl)ethyllamino)

004/ 032921 PCT/ |1 B200 /004 19 acceptable salts of
gHTé/L'l}r’Nc(érfBe@QP(V \%ﬂ" ﬁé-?%fgﬁﬁ?@' &) include the
acid addition and the base salts (including disalts)

St[?ZF?Pﬁ §R')1231%@r0§9J2d(4aﬁ*§Hrbk?-G I%réﬁyrﬁétﬁyf@ﬁé@ﬂ eftﬁﬂ}ﬁmmo

clds which ' formnon-toxic s an‘plesmclu
bhtyl}aNs(fZa& dimetbpxytemzyl)- Ik indote-@;careoxdmide, 5
bi car bonat e/ car bonat e, bi sul phate, cansylate, citrate,

St ST 2 B e PR B e kb ina PR amino)

bugnok(QrétHexylemEyla H- sl adireeldraidiedand hy dr ogen

phosphate hydrogen sulfate i set hi onat e, D and
eate, mal onat e,

ﬁd(?r@) %ﬁ{@ﬁa@wy@m&% Iayctoxyrﬁcla{qrwr@ethm m%mg)ethyuammo)
@ﬁl nyerﬁgi ?@ﬁg %e%gganggﬁ“?elo saccharate, stearate,

artrate, 1-hydroxy-2-
napht hoate and tosylate salts. Suitable base salts are
Moreguieferea compounds adcdrdingntodine inventios aré:s .
Exarrpl es include the alum nium arginine, benzathine,

BRE2 2Bt %gﬁ%@yqﬁi(ﬂrﬁgfméﬁl)pgl Y estum
BRERYBIAPONFEL DR ARttty 1FPRRBIDS i iice,

conta oth acCidic groups an C groups can
be present in the form of |nternal salts or betaines,

M(Z6rdimethexybenzyb}- ordl@R )5 ({(2Re2 hydsmiyt2{hipdnoxyrd- For

PieiganeBonBhenRBLB UBPubs i THAPapBriraBoramie,
Sel ection, and Use, WIley-VCH 20 Wi nheim | Ger many
6%(2)2)—2-({(2R)-2-hydroxy—2-[4-hydroxy-3-(hydroxymethyl)

phenyl]ethyl}amino)propyl]-N-(3-methoxybenzyl)-1H-indole-2-carboxamide,

5-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)
phenyllethyl}amino)propyl]-N-[2-(3-methoxyphenyl)ethyl]-1H-indole-2-
carboxamide, and,

5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(3-hydroxy-2,6-dimethoxybenzyl)-1H-indole-2-

carboxamide.

The indole derivatives of formula (1) may also be optionally transformed
into pharmaceutically acceptable salts. In particular, these pharmaceutically



Salts can generally be obtained fromthe indole
derivatives of the fornula (1) according to customary
w@emameshoees known to the person skilled in theper/1B20630004441
exanpl e by conmbining with an organic or inorganic acid

or base in a suitable solvent or dispersant, or
alternatively fromother salts by ani on exchange or 25

SRCL PR SIS b helFHBE B B 38 e e s

[RINtORr S e By 4l Qlﬁ&ludlﬁgtd%?al@?' tﬁeféof.
Phar maceutically acceptabl e sol vates i n accordance

with the jnvention include hydrates and sol vates

vtdtablen aﬁlﬁ’ea%h%r&altgfarerfyﬂmd Ifromtacids wéjchhform non-toxic salts.

Rer il odbbo etro0t oo ARl besyiate

5 \Mctdlbonaﬂeﬁ:aa’borp)aeof btshﬂ)hawerﬁamﬁylafe? Q:lltﬂettbrata@i%ylate esylate,
? % t}ost mc{ n npl exes wherein, in contrast to
ﬁerQ'HEﬁPaz U%Lm%t%wfpnét%h@e%@ae hsksechiprde/chloride,

PR Oridh PRinG" ARRRALS0oE. Hyradst! Sdshas Hydrogen
lsylfa@l ébeﬁhwna(tau@ﬂsandmjﬁ):tate,Ahsajaw trhélefatmerrmdmime Ofmesylate,

nt th
B0 Bk )t BBt B, hospnae
10 %96%4’&@&3 Qtedrateiukaccindt: ‘é:ﬁ @?Jlté‘a‘tﬁ It lll\};té?fra{éo 1-hydroxy-2-

phar macol’ ogi cal activity the ves can,
mephtisiate andupsylatessdltsi st ration into or onto the body,
give rise to conmpounds 10 of fornmula (1) havi ng t he

o7 oasoiBld Kot ol s Wbk Aot ieR WFich fofntn Fiic sats

Examdles inchudel ahe balupinilingedr§ining, ebeAgatRthe, calcium, choline,
appropriate functionalities present in the corrpounds

giethyaming, diglamine,wolyginger ysine, nmagneélynknmglwmme olamine,

etie
15 BOERSIGH o Bobiindneind BB ST 704 r D3t by M
Bundgaard (El sevier, 1985). Finally, certain

conpo@mﬂnpanindsowhnha:o(nlalnmh abigis gloups ami basic groups can also
her conpounds of forpul a 20T

d
Bﬁgfaﬂregg'ate'lnl e TopBolntarnal Salierk ketanese I%n 3t al@o ‘included by
e pRitent ny i%her 'é?/v E)ﬂrétﬁta é shie ééédgka% | and Wermuth,

derivatives o the or mu contaln dne o
tiamdbeek of Pisymaeeutjcal Saits P e riies] chetacton, Iayxddﬂs@ rW iley-VCH,

20 QVemnelm h&é?mérl?f (2002).

Salts can generally be obtained from the indole derivatives of the formula (1)
according to customary procedures known to the person skilled in the art, for
example by combining with an organic or inorganic acid or base in a suitable
solvent or dispersant, or alternatively from other salts by anion exchange or
25 cation exchange. The salt may precipitate from solution and be collected by

filtration or may be recovered by evaporation of the solvent.

Pharmaceutically acceptable solvates in accordance with the invention include
hydrates and solvates wherein the solvent of crystallization may be isotopically
substituted, e.g. D,0, ds-acetone, dg-DMSO.
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w0 nababgoderi vati ves of the fornmula (1), for exedmpiBo@004441
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enanti omers and di astereone#s, and m xtures of two or

nore stereoi soneric forms, for exanple m xtures of
enantioners and/or diastereoners, in all ratios. The
invention thus relates to enantionmers in

enantionmerically pure form both as |evorotatory and
dextrorotatory anti podes, in the formof racemates and

in tiAdsd withirothensoape efsthref|nt/e|etidn/vareanlathr'atnserd$ug-hoai inclusion

|
GO Sieso NP it AR RIS, 2iareepivasd Spivelesy the drug and
%%tf%mﬁ?ésé’?@ %00%9%2&8&0}%%& 3319\%6@04?6 2ilev1ew of such
mxtures in all ratros. presence of cis/trans
|Cs>mme>(3§mseewd=’lhameﬁtm @4 (8r) e12ﬁ9e$288> b btdieblren @ugukblars).

"ot odisd (R o 5BPE, & et iiReton Aleesoralieh cirbofyas of the
dempoafds F ﬂéﬁmuﬁi (1)8%@0@&% %rhﬁtlmg%ﬁﬁﬂi&nds of formula

starting substances in the synthesis,
§1)=whighe | havei U@lessahtmces:r@rmacwgmbaacawntmntheﬁmlves can, when

0 for
byé‘t%ﬁ{)lgs%ifﬁ gc;rg %ﬁ& ltngygfsl'ﬁriﬁﬂ?gtqnﬁarg? %égy SleHAR' & compounds
offifonmmilagrdpaving thes hes»@éd Ricawies - Sudh aBIvaINEsaaR referred to as
derivati zation can be carried out before separation

oProgiégdseoi soners. A stereoi soner mixture can be
separated at the stage of the indole derivatives of
the formula (1) or at the stage of a starting 10

sﬂnbdmgscla accordarce wﬂheﬁhEadvem&m ﬁahhﬁarce»tdrﬁﬁleOfbet P®duced by
t hesi s. Acc;ord+ to one aspect of the present

B8RPG RPPrPREAtE-TUNGHPRGItIRS BiESEBbIN Hife CoRtRaUEdS ¢i1fqrmula (1)
d I " "
A e T
deBsribed, for Rexanhiile, in "Design of Prodrugs" by H Bundgaard (Elsevier,
1985).

Finally, certain compounds of formula (1) may themselves act as prodrugs
of other compounds of formula (1).

The indole derivatives of the formula (1) can also be present in
stereoisomeric forms. If the indole derivatives of the formula (1) contain one or
more centres of asymmetry, these can independently of one another have the
(S) configuration or the (R) configuration. The invention includes all possible
stereoisomers of the indole derivatives of the formula (1), for example
enantiomers and diastereomers, and mixtures of two or more stereoisomeric
forms, for example mixtures of enantiomers and/or diastereomers, in all ratios.
The invention thus relates to enantiomers in enantiomerically pure form, both
as levorotatory and dextrorotatory antipodes, in the form of racemates and in
the form of mixtures of the two enantiomers in all ratios. The invention likewise

relates to diastereomers in diastereomerically pure form and in the form of
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15 Wien R1 is (Cl1-C4)al kyl, the follow ng

(R R -stereoisoner wherein R, to R8 and n are as
waledoungd2nbove, is generally preferred, OH R7 pdd/BB203/004441

R / R I / I NHONn RS 2RI O Ra HO The conpounds

of the fornmula (1) according to the invention can

nor eover contain nobile hydrogen atons, i.e. be
present in varj ous t aut omeri c V\D 2004/ 032921
pixurep dnBlomatios: Inothe gresencenef g I§q0emgmothe invention

?éléféﬁr o' ??hér&s%Pmt% fﬁ@‘ifasnsolfor%% GH'J%déf tREse Fdttns in all

or mu he present 1 nvention ernn
waturjs.ldhrther stgmesouﬁerdecianabévesepm‘red: nﬂcxi!eswed by use of

SfRrmOieniicaN amogeRaatn orbiic iR i Tk | Sifesis, by

gt&é%&@étnfer é’)ﬁﬂﬁéélbr&ﬁ' 5V §&15rati&s oPh hh&uﬂengéﬂo?dln% to customary
erivatives accordi ng t'o the pr esent 1 nvention he

predbeds, fonexamiptsbylichoomatoigraisy, arystallization er by chmnatography
I t f or.myl

B8 B2 RS srllc PP TGP o et BR Ere B eABY. B, before

s&péﬁa@ibﬁ ofaétbaéméwm@fs tA‘%tér@Q@bﬁe‘i'Qﬁixﬁﬂb'd’éﬁb@fsédé‘?ated at the
formula (1) or a har maceuti cal | y accept abl e sal

stageeof thes ingiole ﬁl@ava ivasnef the farmeta 41) peasﬁh@rséageaobm starting

%ﬁ?gt%ﬁ@fﬁ%f ?‘@%&@%ﬁﬁ@ ﬁ;@%?ﬁf%ﬁfﬂ% %f)ntﬁﬁ%)?ﬂ;gr

can be\ccmﬁmgactbabad aspectt b thedeksedeinveaitionesthef following R-
formula (1) and pharnaceutically acceptable salts

stEpesPMencVhaein Bt dpeRs Anhyrdsgeds definest gbRYe, is generally
E'réf%ﬁige oxygen, sul phur, fluorine and chlorine such
3H, 13C, 14C, 15N, 170, 180, 355, 18F and
36Cl, respectively. Certain isotopic variations of
the indol e dgyivatives of the formula (1) and R,
phar maceutl dal | yHaccept able salts thereof, for
N |oact|veR sot%@ :

When R; is (C4-Cs)alkyl, the following (R,R)-stereoisomer wherein Ry to Rg and
n are as defined above, is generally preferred,

OH
H
N
HO

The compounds of the formula (1) according to the invention can

moreover contain mobile hydrogen atoms, i.e. be present in various tautomeric
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20 Tritiated, i.e. 3H and carbon-14, i.e. 14C
i sotopes are particularly preferred for their ease of

w@eepasmki on and detectability. Further, substP¢DIB20B/004441

with i sotopes such as deuterium i.e. 2H, may afford

certain therapeutic advantages resulting fromgreater

nmetabolic stability, for exanple, increased in vivo

hal f-1ife or reduced dosage requirenments and hence

RIS her RIESENENVERtie RIS EIatEs 29 it tartasaers|afdhg gognpounds of
hﬁ of the indole derivatives of the formula

p%% A Ewarnaceutically acceptabl e salts thereof of

this invention can generally be prepared by

conveitheqrakent ineentiore furthermoae itgludése otHdruypeabf derivatives of

Bl oo o BT AR AP aC S B gs hvcrts
%@Bré’cﬂ{/ryl% éﬁhgé S, of Cv ssag S%Fénto tHIﬂr%bEﬁuEt%?&e%? the indole

200% 21 PCIT 441 According t
Harivativesamgooding tchthqopesent inveaton.i on concerns
m xtures of indole derivatives of theforrmla(l) as

hocept BRresef (Bvetiidh, Aol B8k a LRI EBiHRF Spfidtions of the
IR RferivB Ve - of Sthec esthilila g 1 Cort Bepﬁéﬁhﬁ@ééutlba dyi‘rgdcéﬁtable salt

all the here above nentioned forns of the in

thareohitAn ésptepici varialion ¢fithecingeofs dﬁﬁ\éatpdﬁ?ér%tt@ﬁquﬂa y1) or a

BRAFHRGLRaLY 2pkotpbicCsnl® leto s 81 25 WD fpRialeast one

aﬁomd§frepl%@eﬂq§w§n alf)rrt hevuhgdnbesaiﬁélatamwﬂamﬁer but an atomic
formula (1) what follows (including the clains

masphdifierer| BOGthQ/aﬁt‘l)mé‘s masst ypwallya fqund in matyre. 3xamples of
g&%ng%ﬁ%& SRl Be | rfc%‘?&ﬂ‘a?éﬂ fto TAL ¥ q&@‘?fe‘ﬁ(/aﬁk?éé ¥Pﬁwe formula (1)

are val ua Fmaceut| cal active conp

whd c;bhaammdwututglm acéwta\?\hleesﬁltse:t]rempoﬂmblmmé)mmas Sde’ﬁydrogen
numsrous i sorders in ich the P2 receptor is
Pﬁ(RﬂWéH regen. roXyIRBN SHIYY < iveing and chiens sucheas “H. °H, "°C,
benetiy 354 N8 a I
non’- aﬁf eﬁ%l cbtal r‘é\s/vayg oﬁdséﬁgisl’eé?sb%gt'%%e?%gglpgggmplc variations of
thes indole desvaﬁvdsomfnthbefo(rﬂ]):laa(ﬂd atridephnarpt’anelmhcally ac@éﬂtable salts
s and der as menti one

cce bI e sal v ba 14
SBt Wanmamoles tidee Howbich agadaaehe ot Sash 88 SHor C is
ﬁf&:‘o‘i@ér‘étedor%ehé‘@ﬁu}’ i Qr naﬁ&/ér s%gtr!afé Iﬂ@édé %tﬂbutldrp studies.
hunans, as,pharmaceutical’'s for therapy and
Hrltjpteyil aei 3, he gadzon-bé, le,dnCnussnftepmiamapaH@ularky preferred for
W\e)frt 6ass o\?” prepara?lo%ngﬁ(;] Heto tab?ty rfleur{her SL?bStltutlon with isotopes
such as deuterium, i.e. ?H, may afford certain therapeutic advantages resulting
from greater metabolic stability, for example, increased in vivo half-life or
reduced dosage requirements and hence may be preferred in some
circumstances. Isotopic variations of the indole derivatives of the formula (1)
and pharmaceutically acceptable salts thereof of this invention can generally be
prepared by conventional procedures such as by the illustrative methods or by
the preparations described in the Examples and Preparations sections

hereafter using appropriate isotopic variations of suitable reagents.



10

15

20

25

30

20 pharmaceuti cal preparati ons which as active
constituent contain an efficacious dose of at | east

wop@4iosmdel e derivative of the formula (1), itSPCT/IB2003/004441

pharmaceutically acceptabl2¢ salts and/or derived
forms, in addition to customary pharmaceutically
i nnocuous excipients and/ or additives. The conpounds

of formula } t heir pharmaceutically acceptable
sal t sAc,@erdewﬁi on fadheraspechrths nraseMdnyentioncancess mixtures of

A cﬂ%r’i\%ﬂveé’mgrr%o ﬁl?ul%n*%f Y W%Ilt Bﬁﬁdﬂe@emﬁ\h or of their

ug, po crysta ine or
pharmbowtloaﬂy eaccdptabl®/ saltsyassivates) dsbraefic efpnascgnd/or isotope
?I ng may be used for this purpose. The conpounds of
I a (1), their pharmaceutically acceptable salts
30 and/or derived forns may be adm ni stered al one or

in Comaﬂi'%% e Brégé?ﬁrln\)gﬂtl%goﬂ\ IQﬁ@%*e above rBentloned forms
PCT/ 1 B2003/ 004441 " 24 drugs an gener al |

afl thenirglale derivativesf ofr foomnata ¢h emeatsﬁmpbanmﬂcemtmally aneeptable
aCC, e excl

BRI 0.8, A cxtivatps” NanieE cRBhe. S GHtP] BiHGiase dnd isotope
'fcﬂ@ﬂsﬁ défé“&eﬁﬁét?és tcﬂ‘é\"ﬂ/édhl%rrﬁgnﬁptﬂéjln@f)let Ji'@nvdtNé@"df 'fcﬁfhula (1) in

The c¢hoice of excipient will to a |arge extent depend
wihat Falloves (including the claims). of adm nistration. In the

present case, the inhalation route is preferred. ORAL

AOM TR E i algs STBRHOES 13! ulel BhydclyjchfiPbbceptable

phar macsut e accept ab e sal

baltsmnador bemmim‘drmst, ea"redvawatbléypham‘miceadmlm attival compounds,
may i nvolve swall so that the conpound enters
whichy a5¢ ﬁ@.ltap@sfqrrﬁafe &hfeaaﬂy apd myeebyexisr of aumelrmgnsorders in

l,0 0
AR 56 12 YRGB sy B i) EBnlsF i YBCeptor may
rfute! RsriefinSin SfJalrﬂi@Mrethéeamecg@bnd%n%lférg@tmmysrméeah%s
solid formul ations such as tabl ets capsul es

cont ai_ni ng gartl cul ates, Iiquids, powders, | ozenges
(i ncl J@endndelguiderivativesy)of dermula r‘u) tand otheir pharmaceutically

Q@E%pthLet L&itd ?Eﬁsderﬁ‘éhsforﬁé'éﬁsme%g ﬁég%t}g%r@an be administered

esive), ovu sprays an
Bocondireg toothe inventiordtd animdlst prefierablyciounhansnalse aad amparticular

o ey s pheRmacaiicals: arofierany Aadlor bRl ieseatiey can be
bYRIiGi8tdr¥d per se, in mixtures with one another or in the form of
pharmaceutical preparations which as active constituent contain an efficacious
dose of at least one indole derivative of the formula (1), its pharmaceutically
acceptable salts and/or derived forms, in addition to customary
pharmaceutically innocuous excipients and/or additives.

The compounds of formula (1), their pharmaceutically acceptable salts
and/or derived forms may be freeze-dried, spray-dried, or evaporatively dried to
provide a solid plug, powder, or film of crystalline or amorphous material.
Microwave or radio frequency drying may be used for this purpose.

The compounds of formula (1), their pharmaceutically acceptable salts

and/or derived forms may be administered alone or in combination with other
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conprise a carrier, for exanple, water, ethanol,
propyl ene glycol, 25 nethylcellul ose, or a suitable

wo2é04/032%d1 one or nore emul sifying agents and/ OPCT/IB2003/004441

suspendi ng agents. Liquid f2ermul ati ons may al so be
prepared by the reconstitution of a solid, for
exanpl e, froma sachet. The conpounds of fornul a (1)

t heir pharnmaceutically acceptable salts and/or
geygsy agd rgil r@ﬂ%@'%%oﬁqf@'nﬁ@f@dl as faafarmylation n ﬁgsomatlon with

ﬂétord r@t FHaati Rﬁggceﬂt%l exMSBNRS TR $&m “excipient” is
Fhardbienty e 9q

escri pert er apeu tents

(lﬁé(/i h%]ﬁ /986dbycribearm13ﬁmcgr6]jent ((ﬁﬁ@ﬂ.)thfamlﬁ)%hﬁ?iﬂﬁlﬂl of the
PCT|8203004441 25 e c osition of a typica .
renion: Tha coaIa T xR o WIndD Brlokis PeRnhaePeihan the garticular

m&fee&‘é?ﬂﬁm Wy Compound of formula (1) 10.00*

crocrysta |ne cellul ose 64.12 Lactose 21.38
Cr oschr thel Ipossend cdsenth®. idifalatibig nadeusrpsafeaedt e 1. 50 5
* Quantity adjusted in accordance with drug activity.
A typical tablet nay be prepared using standard
processes known to a fornulation chem st, for

exanpl e, by direct conpression, granulation (dry, wet,
£Eyﬁgﬁﬁﬂﬂ@£§lﬁéﬂﬂgmbngealing, or extrusion. The tabl et
formul ati on may conprise one or nore |ayers and may

be coated or uncoated. Exanpl es of excipients suitable

free é?frﬁﬂ)omﬂﬁtl@ Bf friitlla M), itREir %érrﬁébéutﬁfaﬂy zfc‘ééptable salts and/or
exanpl e, cellul ose, calcium carbonate, dibasic calcium

groweshoams Ay kel admmisiereds otlymQial ragrainistration may involve

SHPOAUAG 30, Bar B Gambine KRR S, pestoiastipa g orbuccal o
saklinyuapudmiisiraten imay bs entldyart batwiiich the coipounttenters the
for exanple, sodiumstarch glycolate and silicates,

plasdi %e&amglraeﬂmtr@m thermodthanpl e, nagnesi um st earate

and stearic acid, wetting agents, for exanple, sodium
 auryl sul phate, preservatives, anti-oxidants,
Foavolatisnasditabledfor @nalsadministration include solid formulations such as

tablets, capsules containing particulates, liquids, or powders, lozenges
(including liquid-filled), chews, muiti- and nano-particulates, gels, films

(including muco-adhesive), ovules, sprays and liquid formulations.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or hard capsules and typically
comprise a carrier, for example, water, ethanol, propylene glycol,
methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
suspending agents. Liquid formulations may also be prepared by the
reconstitution of a solid, for example, from a sachet.

The compounds of formula (1), their pharmaceutically acceptable salts and/or
derived forms may also be used in fast-dissolving, fast-disintegrating dosage
forms such as those described in Expert Opinion in Therapeutic Patents, 11 (6),
981-986 by Liang and Chen (2001).
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20 Solid fornmulations for oral adm nistration may be
fornmul ated to be i nmedi ate and/or nodified rel ease.

wobaiismdl r el ease formul ati ons include del ayedPCT/1B2003/004441

sust ai ned-, pul sed-, contrabled dual -, targeted and
programed rel ease. Details of suitable nodified

rel ease technol ogi es such as high energy dispersions,
25 osnotic and coated particles are to be found in
Verna et al, Pharmaceutical W 2004/032921

558, SPORHURASE, e Ela, IORCERIATS, i e, icon me

mplnsbed in US Patent No. 6,106, 864. PARENTERAL
ADM NI STRATION 5 The conpounds of fornula (1), their
pharmaceutical Iy acceptable salts and/or derived
for rrs*}rwqemem be admnistered diTectiy 1o, L€ broog
strea nto nuscle, or into an internal|organ.
Sui t abiCompeuryd bbforpatze(tt)er al  adm ni st rat (bﬁ.OOi*ncI ude

i nt r a\ nnous intraartari al | nfr:\nnrl tone y
i ntrat M@%ﬂcrystﬁ%weﬂlﬂlpﬁem ar , 1OP| nt r aur =§f‘|r1é-7l
i ntrag "L%E:fb%' T ntracrantat, T ntramnoscutar NG

subcut aneous. Suitable devices for pareniéera
adm ni| Grostaromelioselsedumeedl e (i ncl udi ng | B10¢r oneedl e)
i nj ect nd infusion

lors, needle-free injectors al

t echni| MRgnesiygstear@iAl fornul ati ons are yilal |y
aqueous—sotutions W chr ey contar m—i5excipirents suct
as salts, carbohydrates and buffering agents
¢ Mlﬁrﬁlt)abested if agedrddncerwith Srugoadjvitybut , for sone
applications, they may be nore suitably fornulated as
a sterile non- aqueous solution or as a dried formto

e Vv u
g‘s t@g&ﬂ Itéblethﬁ%yen fre Wﬁgﬁl@g‘tﬁﬁd EEBar at@e%nl?rh}wn to a
ﬁan&:hatmt:hémrsmfomtemnmlel nkﬂ;edlremea:ompretssm igramdatidro(dry, wet,
exa hilisatian, '

by | readj |y be i )
SE FBSID) |’§ﬂg&°\69€ﬁ'ﬁ“%t%[n%’§ﬂé§'°’bhg?%égé'&{ fempulation may comprise
I Reran t The solubility
c%rrpoungg@rgfen%ﬁ]ﬁz (%cﬁﬁedi B,:]‘éllﬁgo gr maceutical ly
accept abl e 25 salts and/or deri ved forms used in the

SRR o BB B 2B o S Rl B8, R Bhers, o

%Qﬁﬁ@e Sé&lﬂl}’oséjrééiéliuﬁ'l TAoa8Sdibasr MR ﬂﬂ%@hate mannitol
/or by the use of approprlate

and sodlum citrate, granulation binders, for example, polyvinylpyrrolidine,

hydroxypropylcellulose, hydroxypropylmethylcellulose and gelatin, disintegrants,
for example, sodium starch glycolate and silicates, lubricating agents, for
example, magnesium stearate and stearic acid, wetting agents, for example,

sodium lauryl sulphate, preservatives, anti-oxidants, flavours and colourants.

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled dual-, targeted and programmed release. Details
of suitable modified release technologies such as high energy dispersions,
osmotic and coated particles are to be found in Verma et al, Pharmaceutical
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formul ati on techni ques, such as the use of
sol ubi l'i ty-enhanci ng agents. 30 Fornul ati ons for

w@asoansmenl admi ni stration may be fornul at ed tBCD®E82003/004441

i mredi ate and/or nodified2sel ease. Modified rel ease
formul ati ons include del ayed-, sustained-, pul sed-,
controll ed dual -, targeted and prograrmed rel ease. WO
2004/ 032921 PCT/1.B2003/ 004441 27
Aeriing! QW/QWW,T%(?&oﬂp%r@Q%)‘ @meﬁunadltl?zg refeaser formulations
| ts and/or 5 derived

?o@%a%ﬁéﬁ%éﬁg%gmﬁt g?§§4t opically to the skin

mucosa, either dermally or transdermally. Typi cal

| atians, for ' ose include gels,
Eﬁﬂﬂ%§i&gzgﬁﬂjﬁﬁiéi§ﬁﬁﬁﬁﬁons creans, ointnents,
dusting powders, dressings, foans, fI|nB, skin

pat ches, wafers, inplants, sponges, fibres, bandages
dhd compouredsubk farmaila &1pdbein¢:$1ampcamtkrallbeaa¢eptable salts and/or

ST o V8 LS T TP (LB . e
RIURYE, Qﬂ"intogéb( Gbrndr %ﬁ‘@ér‘i a$w95bl€@1'i‘é‘éﬁsefo‘-‘r ﬂﬁént*é‘?al administration

I ncor porat ed - see, for exanple Pharm™ Sci ,

(notyde IBFaEI®USY eraﬁmteﬂaslndntmq:fﬁonQalbtlnﬂn@themalggmtraventrlcular
& her 0 dm_ni ion | n eljver
RN, ritastSiRat 2 infadeRialr Btteiliscifasn i subElithneous.

SeRapleor®sjicesadr Npantertal e8dMii n@ﬂr@tid?ﬂeﬁdluae needle (including
i njection. Formul ations for topical admnistration nmay

picropeedied iniectors, heedlerisae injectosmand infusignfteehniques.
rel ease. Moudified rel ease formul ati ons i ncl ude
del ayed-, 20 sustained-, pulsed-, controlled dual -

Pargetbadl wnmulyt@g&aaﬁ@dymeélﬁ,a%quebrbsl%ol@trmwMﬁcwfméinecontam
invention may be fornulated in a nore solid formfor

gYeiPIANss sHED B¢ saltsarcarbphyiates argbufieringiagengs (preferably to a

PR S AL S B DB o gpove suiatly

farmulbted(ds a stbnliernmhaqmwstbhwraamemr&m foraatd be used in
and/or . derjved f rrrs ca a o be a,% ni sterfe

FRRMARHQMID aopuitable Kehic ?r 2§ $leritea nyiogen-freq avatey: m

of a dry powder (either alone, as a m xture, for

exanple, in a dry blend 30 with |actose in anhydrous
Ehenqunepmatlan e of opanenperaf efoniniujationso lmy\dat esteriteanconditions, for

I I litol
g?éltpg) ebg B’ Bﬁléa t?nse?y rsé% )I/tl())e ac or1|1pI|shed using standard
pharmaceutical techniques well known to those skilled in the art.

The solubility of compounds of formula (1), their pharmaceutically acceptable
salts and/or derived forms used in the preparation of parenteral solutions may
be increased by suitable processing, for example, the use of high energy spray-
dried dispersions (see WO 01/47495) and/or by the use of appropriate
formulation techniques, such as the use of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled dual-, targeted and programmed release.
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wQ@8ophsdphol i pi ds) froma dry powder inhal er OPCEEB2808/004441
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aerosol spray froma presguorised container, punp,
spray, atom ser (preferably an atom ser using

el ect rohydrodynam cs to produce a fine mst), or
nebul i ser, with or without the wuse of a suitable
propel l ant, such as dichl orofl uoronethane. 5 The
TCRRAL ABMINPSTRATRON PUMp, spray, atom zer, or
nebulrser containsS a solution or suspension of the
active conpound conprising, for exanple, ethano

TRE.oiBbudos, BERTRIEe T BERe Ry ARGl dceptpbip satts andor

eeriead ifoans magaéleo e émnragbrecetodi&ﬂltynb%élékﬂﬂbk PucdBa, either
10 sol vent an an Optl onal surfactan such as

dermativ er transdeanallys T yical| fogaulabens forathis pupose inelude gels

UGBS n U8, UBRRT AR W e b, aessngs

dﬁmseflw@yskmﬂhﬁtdﬁe@wéfewl @rgiléMSI epongéanfibreslbandages and
m.crons). This may be achieve appropriate

Eaﬁﬁﬁemulﬁlﬁg%@?%@m% Ay alsoshs H&‘Pd pigal|oarsers includg alcohol,
I c I e

Q%Qeﬂ %}lgﬁ&oéladrl{,‘%c S,BS{{?%GH”‘, @S@%rﬂétﬂ%g{l‘?@ng@b% ﬁ%d propylene

ghycal thwtnagonkMahtamlzrgnay;ﬂwhcmﬁogategul%tel for éxaimplecd Pharm

i, ] [ el ectro rodynam cs to

%b%c@bgrgﬁé5@¥&q%9 angnVgraany ke tPeD- 20ny of

t he conpound of the invention per actuation and the

actuation volune may vary from1,ul to 100,ul. A
Otbér aheéns nofl dopical rmynmcsm[atloeelrmlmmwérpfby abmdpenoreSIS

steri I wat er, et hapol and
elraRbBfesr Phetopfivissis sonephetiimand Rartiarfiegyobmicroneedie
u-g‘@@[@nnst ead of propyl ene glycol include glycerol and
pol yet hyl ene gl ycol. Capsules, blisters and
cartridges (nmade, for exanple, from gel atin or HPMC)

F8Fulfiohh 2" shbiadl Srihishraten andy e fimdftach s be hmediate
BAYARt hdified Sreldadel eMeelrer rb@ﬁeesmtﬂéndrﬁ&t.ﬁéladef delayed-,
30 starch and a perfornmance nodifier such

sustainednepulsadmicontrolied duadmdéergetad enéanraglammed release. Thus
compounds of the invention may be formulated in a more solid form for

administration as an implanted depot providing long-term release of the active
compound.

INHALED/INTRANASAL ADMINISTRATION

The compounds of formula (1), their pharmaceutically acceptable salts and/or
derived forms can also be administered intranasally or by inhalation, typically in
the form of a dry powder (either alone, as a mixture, for example, in a dry blend
with lactose in anhydrous or monohydrate form, preferably monohydate,
mannitol, dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose or

trehalose, or as a mixed component particle, for example, mixed with



WD 2004/ 032921 PCT/ 1 B2003/004441 29 In the case of
dry powder inhalers and aerosols, the dosage unit is

waledoansooned by neans of a val ve which del i ver BCEIB2003/004441

10

15

20

25

30

nmetered anobunt. Units in aegordance with the
I nvention are typi cally arranged to adm nister a
metered dose or "puff' containing fromO0.001 ng to

of the conmpound of formula (1). The overall 5
aapﬂghqﬂw@)vdr@m @yﬁlmérqvgﬂ%elﬁhﬁlqrh@r @nge @emspl gpray from a

PRYSRNELS b eing R APTrf B0l (TP 8 Gagiser using

Etyctmhw!nodlyaalfrms imbwdesdéiawfmerrals@l oadhebnlisar almhoasr witlout the
be fornmulated t ff 10 mmdq@jtre and/ or, nodi fi ed

HEp Qhaesult lﬁ?’P@B Ay ‘é'é%% gidlraflueneaethgnede

del ayed-, sustained-, pulsed-, controlled, dual-,

targeted and programTed rel ease. Flavouri ng agent
Fbehpressussealontaines vpuep; fspraynatoonizeneet eedulisesuctntains a

5 sacchari n. or charj.n sodi um can be added.to
SRIP3, 3 SUSPERSioREeR AfF| ARTR AT KDORT RIS, &4 example,
EfHarep HBHéII)Df aaeé&y& aetﬁéhel)tbrelé ﬂh%ﬂl@cﬁlt@rhéfﬂé Yagent for

accept abl e salts and/ or derived fornms nay
dtmeralrsg esaddbitisiog apr yxtandvmgreﬂ@asq/of the aemeamhe promellant(s) as

bilfent 8004 oPudHrgRtactint, st 2o Ban 3SRRe G FRCRlgotactc

abi‘dernatlves may be used as appropriate. Fornul ations
for rectal/vaginal admnistration may be fornulated to
be 25 imedi ate and/or nodified rel ease. Mdified

[:’?ilp gcgeusfeor l@N éﬁ\flgépﬂ' %%Sg?rngﬁzfgﬂhalag%t ?fgﬁ%g product is
hﬁd:r@ﬂ&%d {CHLARE ANitable AsMHEWSHDY [HHaIé?tQJnTl‘@?lcally less than 5
conpounds of fornmula (1), their pharmaceutica

gHeepshdinis ;1ay ke aghieyed byeany apPropFiate mrran@tmgo@ethod such

o lioh U0, ERD st B oy SuP kel PR G2Felihg o form

nanaparticiesnhighdressyrerrsintegenisatian, or epraydryigf. oni c,
pH

A suitable solution formulation for wuse in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1ug to 20mg of
the compound of the invention per actuation and the actuation volume may vary
from 1ul to 100ul. A typical formulation may comprise a compound of formula
(1), propylene glycol, sterile water, ethanol and sodium chloride. Alternative
solvents which may be used instead of propylene glycol include glycerol and

polyethylene glycol.

Capsules, blisters and cartridges (made, for example, from gelatin or HPMC)
for use in an inhaler or insufflator may be formulated to contain a powder mix of
the compound of the invention, a suitable powder base such as lactose,or
starch and a performance modifier such as /-leucine, mannitol, or magnesium

stearate.



adjusted, sterile saline. O her formulations suitable
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col | agen) and non- bi odegradable (e.g. silicone)
i mpl ants, wafers, lenses and 5 particulate or
vesi cul ar systens, such as niosones or |iposones. A

ol ymer such as crossed-1inked polyacrylic acid, .
B’bt%??ﬁﬁ af QBanPV,VdﬁSI'&‘IhQF%ﬁ apdqrgsols, theatpsagssurpit is determined
Eg'rﬁ(é@{s of QUa W&ﬁdeﬁé’&é%ﬁ%@@d 'a|ﬁ$c5 | GRlts W 98&rdance with

droxyet hyl cel'l'ul ose, or nethyl cellulose, or a
tred émvambibns arec ttypically porbpged ,to Admirdstentd enetgedchrdoganor “puff”
may be incorporated tqgether wth a preseryvatiyve
Satamao fom SiGimas JRia shind soptbdinitah il thaphe overal

delin i [ Si | &bAgN r

B o L (TR b, I e agE=D D01 T By Al may be
administered imd/singledidiséiardmoet aasally, dsdlivided doskeedisroughout the
f,ormul ati ons include 15 del ayed-, sustained-,
BHY'sed-, control |l ed dual -, targeted, or progranmed
rel ease. ENABLI NG TECHNOLOG ES 20 The conpounds of

formula (1), their pharmaceutically acceptable salts
Eatnulatioge r fov cinhaledfiatrangsab cadroinistrationumay del fasmallated to be

r e r thd | . I i . .
[BfisRERG e uirtecl e RHRP a8 i RRliptons include
tBRiyed-,Sebstaindd-y .puleis Olodhtrolled ad@al-! aatgetemsihd programmed
bi oavail ability and/or stability. 25 Drug-cycl odextrin
leps@xes, for exanple, are found to be generally
useful for nost dosage forns and adm ni stration
routes. Both inclusion and non-inclusion conplexes

Feywvobeinyg srfent Asichnasi hietitihelt drvievb meththict cdndiompivesteinees) such as
with the drug the cycl odextrin may be used as an

ﬁﬁ‘%’?hqrﬁ‘r?f sasEharn sodjung cag beaddad todhe farmulatien or
sol ubiliser. Mdst commonly used for these purposes are
al pha-, beta- and 30 gamma-cycl odextrins, exanpl es of
RECPAIYNTRAVAGINAL ADMINGS TRATOON Pat ent
Applications Nos. WO 91/11172, WO 94/02518 and WD
98/ 55148. WD 2004/ 032921 PCT/ |1 B2003/ 004441 31 DOSAGE
[ : | 1t [
(B0 FbGride 81 YU (T} TR BaRaLEuticdNy Sctbplaliisgks andlor
derivedk forang endy @1 adoinistesad dectathe meneigingllyo ffor example, in the

form of a suppository, pessary, or enema. Cocoa butter is a traditional

suppository base, but various alternatives may be used as appropriate.

Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled dual-, targeted and programmed

release.

OCULAR/ANDIAL ADMINISTRATION

The compounds of formula (1), their pharmaceutically acceptable salts and/or

derived forms may also be administered directly to the eye or ear, typically in
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5 on the node of adm nistration. For exanple, oral
admnistration may require a total daily dose of from

wa@ 2008/0826000ny, while an inhal ed dose nay onl pCT/ERpII/@4441

fromO0.001 ng to 40ny. The3botal daily dose may be

adm nistered in single or divided doses. 10 These

dosages are based on an average human subj ect having a
ht of ~.about 65 to 7Qkg. The physician wl |
W e dEMNS: Of A JBICERNISIE SUSPEBSIPB; OF §9ts1t@at in ppseuic, pH-

t jé@gé% l éﬁelrl?e %(ﬁl:lﬁéd%ﬁwléﬁ'sforrﬁﬂﬁiron\%uﬁg e fUra8§;§ltaﬂ2§nd andial

ording to another e I ment o
pdmetratlcrrv mﬂudmolnitmentsn dxwdegraaabier(e\gatabmbaﬁletgm sponges,

asliadan drid neBaibsdRBgER: €8s stindrackniiafs. R denses and
Pﬁﬁf&u?&ﬁe %rc\%g?édléft b?%temst RRCaP MiodHhEs B dipbs8Rs. A polymer

erapeuti c agents be co-admnistered to a pati ent
such msaicrosseddinkedr polyatrylic yaaids polydinylaicatmbuhiyslueonic acid, a

BERGHRyor BTER! 1y BBl v BRI e s Py EIQRYIMethylcellulose,

h%ﬂo&géthglcehullbséobr 'rrhéfh?l%blh@bsfé Jor 28 heteropolysacchande polymer,
br onchoconstriction, (il flammation, (1ii) allergy,

farvexampleucgekan gumst may, evmcomogatgdam withsa smenervatnve

%@%r?a%a SEDRATERc/BHES, 3APE REORHOAS AR Ao, g deivered by

etoptedresie. of the formula (1), or pharnaceutically
acceptable salts, derived fornms or conpositions
thereof, or one or nore X32 agoni sts known in the art.

a , oo|g eLap
EBhf B8 210, ock AT SR nRASER ) 0P Bilhifates to be
trhmeapmat and/@gembdlfleéls releade hedified t Measy rfermulatlons include
‘co-adni ni stratjon" ‘co-adm nj stered” and "
deldyeAat SHataRad: PL}'%?%‘F rP%tf@l?dt r?é‘ﬁ'wndtﬁféefﬁér i QatRreggmmed
Aiefos mula (1) and one or nore other therapeutic

agents, is intended to nean, and does refer to and 30
include the followng : WO 2004/ 032921

Em&mjsi mul t aneous adm ni strati on of
i ol e derivative(s) and

therapeutic agent(s) to a patient in need of
treatnment, when such conponents are fornul ated
Tbgetdmpoundsoob farimuip ¢1 )jdbeig@hfadnacemﬁqaﬂy aoeleptaim salts and/or

i.d b h
A8tk FMEY R s enmitiied WainiaoihdBag SiblbhiTer eBiifigs, Such as
ejcledextrinOdpi palyetyldHe | fiY8blEcontaining polymers to improve their

solubility, dissolution rate, taste-masking, bioavailability and/or stability.

Drug-cyclodextrin complexes, for example, are found to be generally useful for
most dosage forms and administration routes. Both inclusion and non-inclusion
complexes may be used. As an alternative to direct complexation with the drug,
the cyclodextrin may be used as an auxiliary additive, i.e. as a carrier, diluent,
or solubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in International Patent
Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.
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derivative(s) and therapeutic agent(s) to a patient in
need of treatnent, when such conponents are

wo oooaobmbed apart from each other into separ aP@er/oBeoeay®4441

forms which are taken at sudbstantially the same tine

by said patient, whereupon said conponents are

rel eased at substantially 10 the sane tine to said

atient, sequential admnistration of such

&%&@Eﬂ on of indole derivative(s) and therapeutic
agent(s) to a patient in need of treatnent, when such
conponents are fornul ated apart fromeach other into
Fepadaiisisttatieryto htiotamspatients, theetotal kiaily alosewfthewonvgounds of

tinmes by said |ent Wi th 15 significant tine

i BvpRion & Welealhe Tt inexinde 08 madA. Qﬂﬁmgegﬁw@agoof course,
SH'THQWﬁSaéo? AnfifisGaf6s. Bbr ék’:?rﬁgl%mo'rﬁl CMT\ﬁ’illlgt dtiofthay require a
tinmes to salgpalen and Gential adm nistrart on
totabdaily drmdaofrf&bmdrmgfto 5000y, ehdile et mhaKed)dcmedmay onIy require

irPEL BREHIMS 5 i, ne SesBl B3l ABke oy 68 afinistersd in single or

HRARS@bsd1t 0 a singl e dosage form which rel eases said
conponents in a controll ed manner whereupon they are
concurrently, consecutively, and/or overlapingly

adm ni stered at the sane and/or different tinmes by

IPeReRtsngRh Ak 155 Br rE ARy nlimgR Uil faifa ¥ weight of
ab@UDBSStoWOKg IEfie tohGERIEAL WIIE réddilyt Be WHI6 ho@é’cehﬁm@sedses for
in conbination with the indole derivatives of th

subiegisavihage weighd fiellsrritsidei thisi rlapgea&tecém%\mf@n@aandsthe elderly.

derived fornms or conpositions thereof, include, but

are by no neans limted to : WO 2004/ 032921

PCT/ 1 B2003/ 004441 33 (a) 5-Lipoxygenase (5-LO

inhibitors or 5-1ipoxygenase activating protein

(FLAP)Acaoltcﬁr@g)m sirmthe{rb&anibedknemﬁ eﬁmalpresﬁmne\‘/sntion the indole
oni sts of LTB4, LTCA4,

éha\sﬁ\)@ 0 ltrl{%l)fglﬁ@ ﬁlsng r@@éfﬂa&?u q;ﬂllé(g%q%tgble Salts, derived
fdtisugl BOmibsifiBAs tier@Bf, adNaRbse (188d @s-a 8Bfbination with one or

a2- adrenocept or agoni st vasoconstri ctor
syarpadditinnaktherapgetic agents to be co-administered to a patient to obtain

some particularly desired therapeutic end result such as the treatment of
pathophysiologically-relevant disease processes including, but not limited to (i)
bronchoconstriction, (ii) inflammation, (iii) allergy, (iv) tissue destruction, (v)
signs and symptoms such as breathlessness, cough. The second and more
additional therapeutic agents may also be an indole derivative of the formula
(1), or pharmaceutically acceptable salts, derived forms or compositions
thereof, or one or more 32 agonists known in the art. More typically, the second
and more therapeutic agents will be selected from a different class of

therapeutic agents.

” i

As used herein, the terms “co-administration”, “co-administered” and “in
combination with”, referring to the indole derivatives of formula (1) and one or
more other therapeutic agents, is intended to mean, and does refer to and

include the following :
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for decongestant use, (e) nuscarinic M receptor
antagoni sts or anticholinergic agents, (f) PDE

WO ndolodioer s, e.g. PDE3, PDE4 and PDE5 i nhi bi t opeT/TH2003/004441

(g) Theophylline, (h) Sodi g cronoglycate, (i) COX

i nhi bitors both non-sel ective and sel ective COX-1 or
COX-2 inhibitors (NSAIDs), (j) Oal and inhal ed

gl ucocorticosteroids, 15 (k) Mnoclonal antibodies

actd veimutanesuscadiiisitation; off sughraembinatien ef indole derivative(s)

(m Aantd: DePHERE, Aot 2 BRLerv oy o 3 JRieupent, when such

ant agesinpbaents( Bje oimuladl todfathd?2intd %\C%n\tgl?é dosa e form which
ant agoni sts, (0) Immnosup{ores& ve agents
g

| nhi breleasessaifmomponestaat sstantially h@lewsqtlm@c}p said patient,
Tachyki nin NKL, NK2 and NK3 receptor antagonists, (r)

5 OB i ) AR 46350 rton of mal

Conpoded\‘zatt\,leaé) and tieeragepticragent(scpa @atiene irg ne% of treatment,
agoni sts,  (v) Mdul ators of the NFKI3 pathway

| KK i WREBi 88613, ComppRerdst 3re Hﬁ&m@atﬁ%@%ﬂaém ﬁ%Ch ‘other into
|
,Téggr Iéﬂ%%r%ttcgﬁ?ﬁﬁ'éé TorHRSWHigh 48 takdn<at sAdlyol na?atllg"cﬁe same time by

resent 1 nvention,
i ndol saidepatiexit] \m:erel.aibméarﬂowmpaneérit}; aretieleasé® at substantially
2004/ (032921 PCT/ 82003/ 04441 34 -
gl ucol¥: $3Medimee i §2id Raliephy ¢ i cul ar i nhal ed

gl ucocorticosteroids with reduced system c side

o Saqud e eRasen e, SrAAH ORege gerauec) and

di pr offiesapeetic agedé(sdriode, patleﬂﬂeammemi, dfl treatrasmdnevhen such

Prop! Ogr%tp%he%% arréo%E muf'a? o3 apart #J cgn%aéaech other into separate dosage
forms which are taken at consecutive times by said patient with a
significant time interval between each administration, whereupon said
components are released at substantially different times to said patient;

and

e sequential administration of such combination of indole derivative(s) and
therapeutic agent(s) to a patient in need of treatment, when such
components are formulated together into a single dosage form which
releases said components in a controlled manner whereupon they are
concurrently, consecutively, and/or overlapingly administered at the

same and/or different times by said patient,
where each part may be administered by either the same or different route.

Suitable examples of other therapeutic agents which may be used in
combination with the indole derivatives of the formula (1), or pharmaceutically
acceptable salts, derived forms or compositions thereof, include, but are by no

means limited to :
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- muscarinic M3 receptor antagonists or
anticholinergic agents including in particular

w0 pooatnsmpi um salts, nanely brom de, tiotropi unPCEEBE3/004441

nanmely brom de, oxitropium3salts, nanely brom de,
perenzepi ne, and tel enzepine, 10 are preferred. It is
to be appreciated that all references herein to
treatpent include curative, palliative and

(RlophipoXyeeRase el heht mmmf@r@e%r ppiPPyYgengsec ractivating  protein

f ol %gﬁﬁ s the therapeutic applications to
(EEW?Q ar egderlvatlves of formula (1) nay be

m»tLeukbtrﬁr&e amtagbristie(Li TRAS irdudingfantagbristslof LB, LT, LTD,,

abilid;I)_/wfgo interact with the (32 receptor and thereby
hav@ tle range of therapeutic applications,

I
SqistdiffelrdEL Bk gﬁfégﬁbﬂsﬁ’ﬁ@bﬁﬁg fﬁeévgﬁ H%Isérﬁﬁ 6:% ro ¢

ich the (32 rec aII

trb)rmialand thadeenoespter Bgohisevassemstrictor tsbmnaﬂumanﬂetic agents
|nvent| on rel ates to the indole 20 derivatives of
f orfRLAGCPNGEStANt USKCar naceut i cal |y acceptabl e salts,

B e R S R nor e B

rreatment o oris in
(i RBEtiheib{tG3, ear (D63, PBE4 rand RBES ivbibdorspeci fi cal |y,

@e\_l{@éﬁ?\?ﬂl i nvention al so concerns the indole
ANYe9'€of formula (1), or pharmaceutically
apoSeiaR @ro %%até’e“ ved forns or conpositions

t Her eof use in the treatnment of di seases,
db s@@é(elnblblf@m botimdon-isetesctive lamck sele¢tivenCOie1 cg*rGOpi-z inhibitors

g@hg . asthma of whatever type, etiology, or
pat 8%is, in particular asthma that is a nenber

g8l o gﬂdfmma@mwc@mo%@éidgtl ng of atopic asthna,
non-at opi ¢ asth 'l ergi c asthma, atopi ¢ bronchi al

(l@E\Aﬁ@mlan@loammogmmz%ﬂmﬁnnlgeosws)m\ﬂamat@w entities,
bronchi al .asth ti aI ast hma, true
ﬁit‘%ﬁf“m% ReGIopls faglor E%H"‘EBE Pat hophysi ol ogi ¢
%&Hé@é}?ﬁﬁ)letﬁﬂé idHISitdTs AvdIdfBg \ﬁLWﬁeéi"nthomsts
environnental factors, essenti aI ast hma of unknown or

(mdfipin-Bnt and Beelecaptorantgganistst hma, bronchi tic

l?n%qep?flé%%@%nﬁé%%%dast hma, exercise-induced

(p) Inhibitors of matrix metalloproteases (MMPs),

(g) Tachykinin NK4, NK; and NKj3 receptor antagonists,

(r) Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists,
(v) Modulators of the NFkf pathway, e.g. IKK inhibitors,
(w)Agents that can be classed as mucolytics or anti-tussive, and
(x) Antibiotics.

According to the present invention, combination of the indole derivatives
of formula (1) with :
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asthma, cold air induced asthma, occupational asthma,
infective asthma caused by bacterial, fungal,

w@eauozmdal , or viral infection, non-allergic BST/ABE)3/004441

i nci pi ent asthma, wheezy i@f#ftant syndrone and
bronchi ol ytis, chronic or acute bronchoconstriction,
chronic bronchitis, small airways 10 obstruction, and
enphysenma, obstructive or inflammtory airways,

di seasesdlbgosgitigasiroidsypi, patticylasginhales ghigacerigostgreids with
in parti £r [ | =Y ;

di sease @Hg?é? yg%ﬁﬁelhbgggs%ff%ég%’egﬁ idrwgaérs %%,‘“’Bye%msolone,
consi st i fapisdlidehrtoamcinctmss ragetonide, peelomethasorsh dipriopionate,
obstructive pul ponary di sease . (COPD), 15 COPD t hat

i ncl udesbl{ffﬁsé’ﬁl ,tﬁ'@ﬁ%‘ﬁ’i"f’?s,ﬂUEé?ﬁ‘ﬁﬂ%WO@HBﬁ%é&Pa gpometasone
dyspnea f@ﬁiéqgi&ted or not associated wth COPD, COPD

that is characterized by irreversible, progressive

ai rways obstruction, adult respiratory distress R
syndr enenUsGDB)G ddcradeptoronantaganisteaysr hgmigholinergic agents

reactivi.t onsequent to .other.drug.thera nd . . .

i rays BHYERGR Hatople? BtRtEbLED; Shitsa A talY P e ptropium
hyper t engdit@n, ndmélpchbidrtide! h@tspiem t ¥BRs, ehafeM@y.bromide,
or pathogenesis, in particular bronchitis that is a

menber SRETEOTRRINEr tehenzgping consi sting of acute
bronchitis, acute |aryngotracheal bronchitis,

edi. g bronchitis, catarrhal bronchitis, croupus
%&%E%ﬁgﬁggﬁ dry bronchitis, infectious 25 asthmatic

bronchitis, productive bronchitis, staphyl ococcus or
st r epttoisotc b bpprecizited thatndll weferentess hereindbi tréstment include

bronchi ectasi s of whatever, t ,_etipology, or,. .
UG RBLIALVS RCBIOPhYIAcls RiaREh Lot dessRtien, which follows,

g§ % sﬁﬁé?ﬁér%?eﬁﬁé’?};fg{i@at%ﬁ@@ viﬂﬂa'?'t |H&Ieﬁﬁerivatives of formula

ric broncChrec , saccul ate ronchi ectasis,
{Ughapbe pM 2004/ 032921 PCT/ 1 B2003/ 004441 36
bronchi ectasis, capillary bronchiectasis, cystic

bronchi ectasis, dry bronchiectasis and follicular .

br onoPEahagiestervaliuem ol Famdia 4 haxd Tag Rty fhitEract with the
fAbseaeptoraafd ARBRILY REVe S WidéSangBf blatABRASEMIA BB plications, as
allergic skin diseases, psoriasis and proliferative
discribed firteasisow, because of the essential role which the B2 receptor

plays in the physiology of all mammals.

Therefore, a further aspect of the present invention relates to the indole
derivatives of formula (1), or pharmaceutically acceptable salts, derived forms
or compositions thereof, for use in the treatment of diseases, disorders, and
conditions in which the B2 receptor is involved. More specifically, the present
invention also concerns the indole derivatives of formula (1), or
pharmaceutically acceptable salts, derived forms or compositions thereof, for
use in the treatment of diseases, disorders, and conditions selected from the
group consisting of :

o asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated
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A still further aspect of the present invention also
relates to the use of the indole derivatives of

wé osomoBm2{ 1), or pharmaceutically acceptabl e sedT/882003/004441

derived fornms or conpositi@fs thereof, for the
manufacture of a drug having a R2 agonist activity.
In particular, the present inventions concerns the use

of the 10 indole derivatives of faornula
phar nfié gf‘?’lﬁ%céﬁ 'ee§§13’0t!,aci aéﬁhlmv%dlruﬁoraﬁrﬁ“ﬁ? intrinsic

conpoag{wn%lscgdg%ﬁe%‘ pflggﬁ r@(}%d’!@@&f Bfstitbanéés,a lerh'\%lc asthma

for the treatnent di seases and/ or
condi taosex] byn qm(irbnmelnw factomi, sessemdiabragtloma of unknown or
conditions |listed above. 1% conse ence, b resent

i nventaBRaEYyi dese, par'iqu:a R21G y M@t er asthma,

met hodnfihyseRatdiR lastima, Berdse- md”d‘c’eHdeﬁm@a hlé"@r@en induced
bei ng, i ncI uding treating said mammual wt

ef f ecasthenasmmldhairdhduged astbima, d:@cupamnai asthmaommmue asthma

Fof i Grubuch  BRERYRL T Rinobl 7 BrBedaT, e ip el hon-atergic

pr eseasthiny, Qﬁél?i@ht aémvrhéi %ébzyﬂﬁfafn't QYlhd’rb'mé hAd @i’@ﬁiﬁlélgtls
net hod of treatment of a manmal, including a hunan

being, to treat a R2-nedi ated di seases and/ or
cormdi ENEMC oF raoyde thirenchaconstrictians shemic dremalitis, small airways

O, el R U0, 70 el 1 Sa1¢

derlvatlve of formula (1), its pharmaceutically

accepbbbirgctiel drsinflamntitofleairvads tiveages biavHaREVertype, etiology,
exanples illustrate the preparation of the jndole

der i vaf iRAdBogenesisy, inhpartiglal an (obstructivengr flammatory airways

(2R) - ﬁls(e% ﬁ%alzlsr%y é?ﬁ%eéélﬁ %Wr(?%yth% y@@%’:g ﬁﬁ\éﬂﬁhay&)chmmc

pheny ani no) pr opy t hoX
H i ndebelnaphﬁic lpeeamonéa, Whréﬂlaftl&&&@ﬁ\ie pulmonary disease (COPD),

PCT/1B2003/004441 37 OHH N CH3 NHON H
COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated or not associated with COPD, COPD that is
characterized by irreversible, progressive airways obstruction, aduilt
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is

associated with pulmonary hypertension,

e bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic bronchitis, productive bronchitis, staphylococcus or

streptococcal bronchitis and vesicular bronchitis,

¢ bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of

cylindric ~ bronchiectasis,  sacculated  bronchiectasis, fusiform
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HO 0 Ov A sol ution of
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-

W@ de0hpsvory- 3- (hyd roxynet hyl) PCT/IB2003/004441

phenyl ] et hyl } anmi no) propyl ] 3t ( 2- net hoxybenzyl ) -1

H i ndol e- 2- carboxam de (Preparation 1, 67 ng, 0.11
mol) in a mxture of nethanol 5 (4.0 nm) and vvater
(2.4 M) was treated with ammoni um fl uori de

1. 08 hfanichiegiasisnecaribaryt itignahisgianisi oyt @@h'%ls dry
for appech fl%té’éus%ﬁ fBI‘HHulérPE?nghge%‘tﬁé‘t was removed in
vacuo an resi ue puritie % ash col um

chromat ography on silica gel eluting with

dLo-hI pre)ﬁawr%rlabor rmtmwumér typeOOBSilsamei an% %nﬁlt{an such as
changing to 85: 15: |vetet|t . )
10 cg %mmatggy a?"é’o@'lﬁﬁg'lce%*%" 96?‘%53?9(389 drigsis ﬂqdmm"(e%we skin

gggggé = 7.35-7.19 (5H, ), 7.03-6.96 (4H, ),

b os ?1H 6.63-6.61 (1H d)., 4.65-4.62 (1H,

M. 4.59 (2H, s) 4.57 (2H, s), 3.88 (3H s),

3. 09- A. sl (m:ther asp,ecizof)ﬂaezp%e(ni imyention alseéTFelatéd t@ e use of

mez'lclﬂi?—q &e |Vt(-:§\n%f ﬁrpﬁ.ﬁén 3HER 3 ealggﬁ ié_ﬁ@péggg%éble salts,

derived @%3%@Qﬁrpoértr6h8(1hé%ﬂ'fb?ffhé:maﬁﬁlfgc?turé"oﬁ a@%g"‘ﬁaving a
7.95. Optical Rotation [a]25 = -351.07 0.4ng/ m

B2 BgoniBtachvity.dn: partacular the present inventions concerns the dse of the

WO{O Zg%”}ﬁ?f% ﬁoﬁ?ﬂﬁi{ (7 %r perma ut%)é)(y 38 5 AR YoR Nerived

FAhIR0dPESRBbSitidNE 4hérebf,f ok e FRintirhdtarNav bl drd bf‘ﬂ'ﬂa‘ fleatment
2- car boxam de WD 2004/'032921 PCT/ |1 B2003/ 0044
OHpR-mMbdiated- diseaseN and/BiOcerBitinsHin @articular the d|seases and/or

conditions listed above.

As a consequence, the present invention provides a particularly
interesting method of treatment of a mammal, including a human being,
including treating said mammal with an effective amount of an indole derivative
of formula (1), or a pharmaceutically acceptable salt, derived form or
composition thereof. More precisely, the present invention provides a
particularly interesting method of treatment of a mammal, including a human
being, to treat a B2-mediated diseases and/or conditions, in particular the
diseases and/or conditions listed above, including treating said mammal with an
effective amount of an indole derivative of formula (1), its pharmaceutically

acceptable salts and/or derived forms.

The following examples illustrate the preparation of the indole derivatives

of the formula (1) :

EXAMPLE 1 : 5-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)
phenyllethyl}amino)propyl]-N-(2-methoxybenzyl)-1H-indole-2-carboxamide




10

15

20

HO Prepared from
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-

WO 400hpsooKYy - 3- PCT/IB2003/004441

(hydr oxymet hyl ) phenyl ] et hylB¥am no) propyl ]-N-[4-(triflu
oromnet hyl ) benzyl]-1 H indol e-2- car boxam de
(Preparation 2) according to the nethod descri bed
above 5 to give te title conpound as a pal e yell ow

7.03-6. 94
4.61- 4. 58
2.78-2

N (2, 6- i oxybenzyl) 5-[(2R) - 2- ({( 2R) O2- hydr oxyOMle[

hydr oxy- 3- (hydr oxynet hyl ) phenyl | et hyl } am no) propyl | -

o Qi 2ot %{Q%?&E{%ﬁ;@ﬁpw thetty)Siviioky] -2-%-\1ydroxy-3-
Fr}[draﬂ nét {gbﬂéi)yl}étwl}a?ﬁlhombwfll -l (ZeinyR g bbbk Y PAbindole-2-
(Jﬂmx@w%t(ﬁ’yﬁ%‘iﬁéﬁm 1.eBRymgarf-hd) mmaly i -a-nixtee deimsethanol

LD el 2 B SO AR Mo RO 18R o mo

1108 mnssl)pedntheaesultiy suspéarssiorns ¢eated \é@@mf&Ba%hod of 16
PCT/ 1 B2003/ 004441 39 " H NMR (400MHz, CD3QD):

hours. 7They sphgnt yyas remeved i vagyp argl dhre geglgue(gmlfqul) by flash

Bt EhtorfihpgPactf &t pila Yot et b uicorghtiad Sihethan

0)88 %n?rﬁaﬁta%% BidSPC)h,anglr@Std 39180 . ;pby vokee) to give the title
(el ectraospray). : |—3|]+ 534, [ MtNa] + 556. 5

SARPPENY as ﬁtég\%r'@S%BO'tﬂz 8Mg).69; N 7.88; C29H33N305.
0.52H20 requires C

'H NMR (400 MHz, CD30D) : § = 7.35-7.19 (5H, m), 7.03-6.96 (4H, m), 6.93-
6.89 (1H, m), 6.63-6.61 (1H, d), 4.65-4.62 (1H, m), 4.59 (2H, s), 4.57 (2H, s),
3.88 (3H, s), 3.09-3.04 (1H, m), 2.98-2.93 (1H, m), 2.85-2.69 (3H, m), 1.14-1.12
(3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 504.

Analysis : Found C 65.86; H 6.57; N 7.71; Cz9H33N30s5. 1.4H,0 requires C
65.87; H 6.82; N 7.95.

Optical Rotation [o]"2s = -351.07° 0.4mg/ml MeOH, 365nm

EXAMPLE 2 : 5-[(2R)-2-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)
phenyllethyl} amino)propyl]-N-[4-(trifluoromethyl)benzyl]-1 H-indole-2-

carboxamide
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66.36; H 6.69; N 7.74. EXAMPLE 4 :
5-1(2R) - 2- ({(2R) - 2- hvdr oxy- 2-[ 4- hydr oxv- 3- (hydr oxvnet h

wo kjo4/0pivenyl | et hyl } am no) propyl | - N- ( 3- met hoxy beaeys20031004441

H i ndol e- 2-carboxamde OH3 \ N/ [/ CH3 1 / | N\
HONOWwW H O HO 10 Prepared from
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-
[ 4- hydr oxy- 3-
(hydroxymet hyl )%
benzyl)-1
accordi ng

hbnﬁ]et hyl }ani no) propyl | - N- ( 3- et hoxy

CD3ORp . 2 i
7.18-7.17 |15 (1 H, m, 705694 5H, [Im), 6.82-6. 80
(1 H, nljlo .61-6.59 (1 H d), 46245@(5H m, 3.77
(3H, s), 302289(2H m, 2.76-2.69 (3H, nm,
1.12-1.10 (3H, d) ppm LRMS (electrospray) : niz

E}% Q_%Egﬁgéﬂ (2 %‘2}6{%’? x2 {%erf RUWI(g}rgit\pygsu& hL%Y} 2-[4-hydroxy-3-

9droxymethyl)phenyl]ethyl}ammo)propyl] N-[4-(trifluoromethyl)benzyl]-1H-

n%%? 5:%@%@ a@g&@é&p@p@%g 23@[02 B mst o pqwerziydzescnbed above
fE-dvbTRE Qe eBAblina Y a Paidelldw %.' I NOve HOHO

'"H NMR (400MHz, CD;0OD): & = 7.65-7.63 (2H, m), 7.57-7.55 (2H, m), 7.34-
7.32 (2H, m), 7.17 (1H, s), 7.03-6.94 (3H, m), 6.60-6.58 (1H, d), 4.67 (2H, s),
4.61-4.58 (1H, m), 4.55 (2H, s), 3.00-2.89 (2H, m), 2.78-2.67 (3H, m), 1.12-1.10
(3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 542.

EXAMPLE 3 : N-(2,6-dimethoxybenzyl)-5-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-1H-indole-2-

carboxamide

OH
N MeO

ZT

CH,
HO

Iz

M
HO 0] OMe

Prepared from 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]-N-(2,6-dimethoxybenzyl)-1H-indole-

2-carboxamide (Preparation 3) according to the method described above to
give the title compound as a colourless solid.



Prepared from
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-
W do0hpsooKy - 3- PCT/IB2003/004441
(hydr oxymet hyl ) phenyl ] et hyBYam no) propyl ] -N-[ 2-(3-neth
oxyphenyl )ethyl]-1 H indol e-2-carboxam de
(Preparation 5) according to the nethod descri bed
gbove 5 to give the title conpound as a col qurless

fHaNMFMH Hz4 §P44R): co362P-7.84(31, 38).7/.38 Q‘ifH bsd) 6.97-6.92
0 A8, oD 8 D 4B 35 9 a5 QS iy ..

3166 (61, s)42.94@-%Z.86(2K) m)32.74-2.84,(35) m)31 83 BH &) Ephh.
t), 3.03-2.98 (1H, nm), 2.94- 2.88 (3H m, 2.81-2.67

S—ﬁ%§@'ﬁﬁ&ﬂ’é’2@yélg‘é%ﬂ?@%w\hw LR\B (el ectrospray)

5-f(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hy
5 JanaRRROY IRy ) 661D kProagor] i Ma2 Ao RR! ©
H-nl ndol e- 2- car bgggm de CHH C%? %Imb}g—l @%}edulres c
8636, 166140; N 2F4dr ed usi ng the am de from Preparation 6
and the net hod descrl bed for Exarrpl e 1. 1H NWR (400

Ia?hin I . .-ﬁﬂathé béﬂzvl) QPI |ﬁd@$e122é‘brboxamlde

(J.H
M. 2.96-2.91 (1 H m, 280268(3H n) 113111

(3H, d) ppm L %CI) . mz [V + 542. WO
P

2004/ 03292 3/ 00444 41 Exanple 7

oxy-a- hyd t hv
D6 e

O

phenyg am no) pré.ﬂéi
i ndol e- 2-car boxam de H

10 Prepared from 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyl]-N-(3-methoxybenzyl)-1H-indole-2-
carboxamide (Preparation 4) according to the method described above to give

the title compound as a colourless foam.

'H NMR (400MHz, CD30OD): & = 7.34-4.31 (2H, d), 7.26-7.21 (1H, t), 7.18-7.17
15  (1H, m), 7.05-6.94 (5H, m), 6.82-6.80 (1H, m), 6.61-6.59 (1H, d), 4.62-4.56 (5H,
m), 3.77 (3H, s), 3.02-2.89 (2H, m), 2.76-2.69 (3H, m), 1.12-1.10 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]* 504.

EXAMPLE 5 : 5-[(2R)-2-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)
phenyllethyl}amino)propyl]-N-[2-(3-methoxyphenyl)ethyl]-1H-indole-2-

20 carboxamide
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OHHHONND ;~OH H HOO O-1 5 Prepared using the
am de from Preparation 8 and the nethod descri bed for

wezaapbm21. 1H NVR (400MHz, CD3OD) : 8 = 7. 30 PCHIB2093/004441

7.17 (1H, bd), 6.96 (2H, mi# 6.80 (1 H d), 6.64 (1
H d), 6.60 (1 H d), 4.65 (3H, s), 4.60 (1 H m,
4.55 (2H, s), 3.85 (3H, s), 3.81 (3H, s), 2.95 (2H,

m, 2.72 (3H, 1.10 (3H, d) ppm 10 LRMS (ESI)

mz [MNa]+ 5 anple8'

5-1(2R) ) -2NHydr (4- benzvl oxv- 3- hvdr oxy

nmet hyl

phenyl ) }am no) pr @ - benzvl OHV 6- met hoxybeﬁw|
zylpio dole-2- c \ )

00 O Prepared using the anyde flfom Prepa

and t et hod described for Exanpldél. 1H N

(400 ,CD30)):8z745(2Hn)737(2Hn)730
(3H, m, 7.16 (1 H d), 6.95 (3H, n), 6.58 (1 H,

Prripared o5 E&ﬁﬁ 2‘@@%@%@;&% b rﬁgmgbs. y@ﬂ%ﬁ;@a ydroxy-3-

ﬁﬁo(ﬁgﬁtgm)phén%tmﬁ}am|d¢)m0m'l] NL[BI\(B efloxyphehy)ethyl]-1H-

SOl eaalag 53 Aeaoring B ihesmpihacdgacebed sbove

de%'nvl et| elc%ln rdearsoa v 5°“&Lefif% rElroxy 2, 6-di met hoxvb
enzvl) 1 H i ndol e- 25 2-car boxam de WO 2004/ 032921
HETMMB2 001 MHA4CD;0D): B+ RA.33-R3D: (ZFHY), 7.21-7.17 (2H, m), 7.01-

6.93 (3H, m), 6.85-6.84 (2H, m), 6.77-6.74 (1H, m), 6.61-6.59 (1H, d), 4.63-4.60
(1H, m), 4.56 (2H, s), 3.74 (3H, s), 3.62-3.58 (2H, 1), 3.03-2.98 (1H, m), 2.94-
2.88 (3H, m), 2.81-2.67 (3H, m), 1.12-1.10 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 518.

Example 6 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2,4-dichlorobenzyl)-1H-indole-2-

carboxamide

N Cl Cl
|y T
HO N
H

HO

Prepared using the amide from Preparation 6 and the method described for
Example 1.

'H NMR (400 MHz, CD;OD) : & = 7.48-7.47 (1H, d), 7.44-7.42 (1H, d), 7.34-
7.30 (3H, m), 7.17 (1H, s), 7.05 (1H, s), 7.03-6.95 (2H, m), 6.61-6.59 (1H, d),
4.65 (2H, s), 4.63-4.59 (1H, m), 4.55 (2H, s), 3.03-2.98 (1H, m), 2.96-2.91 (1H,
m), 2.80-2.68 (3H, m), 1.13-1.11 (3H, d) ppm.

LRMS (APCI) : m/z [MH]" 542.



HOI NNHOOHO Exanple 8 (137 ng, 182 nol) was
hydr ogenated at 50 psi at 30 Cfor 6 h in ethanol (20
waorkgo4ioseorhe presence of 10 % pal | adi um on- car bp@T/1B2003/004441
catalyst (20 ng). The m x#ure was filtered through a
filter-aid and the solvent renoved. The 5 crude
material was purified by chromatography (0-7 % MeCH in
] 3 I 7 :

-1H-indole-

d-caboxamide s), 4.54 (2H, s), 3.80 (6H, s), 3.22 (1
H M, 2.96 (3H m,,2.75 (1 H m, 1.16 (3H d) 10
ppm LRVE (ESI) ; mp [f#H + 550, [I\/H\Ia]lk 572. Exanpl e
10 :

I5-[.(2R)-2-({|_$02 Hydroﬁoxvrret hv

OH
phenyl ) et hyl }

o) propyl } - N-(2- b'énzyd oxy- 6oget hoxvben
zvl)-1 Hindol e- 2- 15 carboxamide OHH N ~ O N HO |
5 [Priphred bsidgQheHanftie ponePrepardionh8 #Hd de fn'ié’(ﬁbd descnbed for
1I_:repar ation 10 and the net hod descri bed for anpl e
(400MHz, CD3QD) : = 7.74 (11-1, bd) 7.36

‘?W%O?M.ﬁz‘é@ o213ty Il hind bk o

((ﬂgl7d)(3)6 6441m2d§ %o ?H &3 51965 gsrtﬂ s)ﬁh 604%514 rﬁ)’— ?Qﬁ s), 3.85

G 91 351 B0, 9 28 A2 23 i 10 (B & ppo

10 @%]FQ?S@SZT %@S“ﬁggﬂ@gﬁmy 2 (4- hvdr oxy- 3- hvdr oxvnet hv

henyl)ethyl}amino)propyl}-N-(2-benzyloxy-6-methoxybenz 1}-1H-indole-2-

carboxamide

OH |
N 0 o
| H
HO N N
H

Prepared using the amide from Preparation 9 and the method described for

Example 1.

'H NMR (400MHz, CD30D) : 6 = 7.45 (2H, m), 7.37 (2H, m), 7.30 (3H, m), 7.16

(1H, d), 6.95 (3H, m), 6.58 (1H, d), 6.32 (2H, s), 5.12 (2H, s), 4.58 (1H, m), 4.56
20 (2H, s), 4.51 (2H, s), 3.82 (6H, s), 2.90 (2H, m), 2.68 (3H, m), 1.08 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 640, [M+Na]" 662.

15

Example 9 : 5-[(2R)-2-({(2R)-2-Hvdroxv-2-(4-hvdroxv-3-hvdroxvmemvl
phenvl)ethvl}amino)propvl}-N—(4-hvdroxy-2,6-dimethoxybenzyl)-1 H-indole-
25 2-carboxamide
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woredodoseodescri bed for Exanple

43 carboxamde OHHHOI | NN\ HO? HO O

Prepared using the ether from Exarrpl e 10 and the

"H NVR (40B0/FAEB2003/004441
H, bs), 9.14 (1

), 7.28 (1 H, d),

0.

DVMSCU6) : 8 = 11.45 (1 H, 9, 9.9

H bs), 8.62 (1 H bs), 7.31 (
.

1

s
7.22 (1 H d), 7.12 (1 H, s), 08 (1 H t), 6.96
(2H, dt), 6.65 (1 H_.d), 6.36 (2H, t), 4.94 (2H m,
4.42 (5H, m), 3.77(¥M ms), 2.82-2.73 (2H, m), 2.60 (1
H d), 2.43 (1 o' pp ;
mz [ MH] + 520 Na] + a

m O @ eH))
: e
5-1(2R)-2-(lH(D <2- Hydr oxy- 2- rrﬁ;]y ydr oxymet hy
| phenyl)eth am no) propyl }-N- (2, 6adi f | uggobenzyl ) -

H- i ndol e- 2- boxamde(}|N I—|09NNHOF HO 15

EABE S0, B0 Robing Sl 30 Mk o

ettanol (2036(il) ionthle) prepgncel ofi ¢ 0 (%3 atigdiudRonyoarbon détltyst (20 mg).
322

fmﬁ s ’weomasn?c)'&grﬁ#)thwh FeRidratd 2t ik S rieMgtyed.  The
BRI BT MR oD R B9 chfoiaraipap Byt o ’%‘%S’i‘*e*“m"i’*% and 1
Sk plrptcevieldsa okpan gRAESE 78rmy).cart ri dge and t he sol vent

AR AoOMEE Cs Ol A niieo) 3% GFy Bra2hnb o). 7.03
(845 B L 96T 08y 9 41818 Y 8 SOKGRHETAD o M, o),

dridd@Hyes)£3.881 (6Halkg 8.2 (1H, BYSDO63H)), ard {1iH,tre), dd16 (3H, d)
%%gnore bei ng purified by reverse phase HPLC.

LRMS (ESI) : m/z [M+H]" 550, [M+Na]" 572.

Example 10 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2-benzyloxy-6-methoxybenzyl)-1H-indole-2-

carboxamide

OH |
N o)
I
: 2884
HO © ©

Prepared using the amide from Preparation 10 and the method described for

Example 1.

'H NMR (400MHz, CD30D) : & = 7.74 (1H, bd), 7.36 (6H, m), 7.15 (1H, bd),
6.96 (3H, m), 6.86 (1H, d), 6.73 (1H, d), 6.68 (1H, d), 6.58 (1H, d), 5.16 (2H, s),
4.72 (2H, s), 4.59 (1H, m), 4.54 (2H, s), 3.87 (3H, s), 3.87 (3H, s), 2.893 (2H,
m), 2.70 (3H, m), 1.09 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 610, [M+Na]* 632.

Example 11 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-{4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2-hydroxy-6-methoxybenzyl)-1H-indole-2-




25 'H NVR (400MHz, CD3OD): 6 =7.49 (11-1, s),
7.44-7.42 (11-1, d), 7.39-7.32 (2H, m, 7.15-7.11

W@ 24d4/080021 7. 06 (11-1, s), 7.02-6.94 (2H, m, 6rPTBIRR0TN04441
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(11-1, d), 4.87 WD 2004/033921 PCT/1B2003/ 004441 44

(1H, partially obscured by solvent), 4.68 (2H, s),

4.65 (2H, s), 3.61-3.54 (11-1, n), 3.26-3.12 (3H, m,

23004 1H m, 1.26-1.25 (3H, d) ppm HRVS (ESI)

—.#z—%—’ﬁiﬂ found 510.2178; requires 510.2199. 5
nple 13 : OH |

5 [(2R) 2-({(2R) - vdr oxvO3_Jaydr oxvmnet hv

| phenyl)ethyl}a 2. h|pro byl) -1

H-i ndol e- 2- car bdRka de N "9 NHO

HO Prepared usinggthe acid from Prep@r at i o@Hll and the

nmet hod described for Exanple 12. 10 1H NMR (400MVHz,

Epepied 8sing7the? etlidr- frons)Examplé- 70 4hd e mipthod 8éscribed for

%11-1, , 7.29-7.26 (2H, m, 7.15-7.13 (3H, m,

X@@ePs (1 H d), 4.89 (1 H partially obscured by

o6 NI Laodhfd, DAESOR.: 8'5°RA5UEh) G9871H Y 1% H. bs)
(&362 (1H, v JIRNIEA, (8557)28 (1m! zi)[mell(ﬂ—tf dyyrd 12Q8H18Y, 9.08 (1H, t),
s?q“ e ?@??qs @é?@? szma@@mo(asmamm 442 (BH@HA FIEH, 9),

LT A 098, e AR

LRMS (ESI): miz [M+H]+ 520, [M+Na]* 542.

Example 12 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyllamino)propyl}-N-(2,6-difluorobenzyl)-1H-indole-2-

carboxamide
OH
N F
I
HO H
HO 0 F

The acid from Preparation 11 (145 m g, 292 pmol) in DMF (1 ml) was treated

with 2,6-difluorobenzylamine (43 mg, 301 umol), pyridine (26 mg, 325 umol),
HOBt (43 mg, 320 umol) in DMF (1ml) and WSCDI (62 mg, 322 umol) in DMF
(1 ml) and the mixture shaken overnight. The solvent was removed in vacuo
and replaced with DCM (2ml) and water (0.5 ml). The organic phase was
separated using a PTFE frit cartridge and the solvent removed in vacuo.
Ammonium fluoride (108 mg, 292 umol) in MeOH (1.9 ml) and water (1.1 ml)
was added to the crude material and the mixture shaken at 40 °C overnight.
The solvent was removed in vacuo and the crude material taken up in DMSO (1
ml) and filtered before being purified by reverse phase HPLC.

'H NMR (400MHz, CD30D): 6 =7.49 (1H, s), 7.44-7.42 (1H, d), 7.39-7.32 (2H,
m), 7.15-7.11 (2H, m), 7.06 (1H, s), 7.02-6.94 (2H, m), 6.78-6.76 (1H, d), 4.87
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Prepared using the acid from Preparation 11 and the

nmet hod described for 20 Exanple 12. 1H NMR (400MHz,
weRB@02926 =7.51 (11-1, s), 7.45-7.40 (2H, m, PCT/IB2003/004441

7.37-7.26 (2H, n), 7.16-7.487 (5H, nm), 6.78-6.76 (1 H,

d, 4.88 (1 H partially obscured by solvent),

466464(4H nm, 3.63-3.54 (1 H m, 327313(3H

4 partiafly Shseiach by CuoETtD .65 13H. sant5cthts). 3354 (1H,

ég[ ?%ég%@ﬁﬁﬁﬁ/%%g%ppﬂz A*hzy%?oxv gpldsgﬁ’oxvmet hv

HRMBESI) ety [M-#i]* rfoima 50612_}1 78: (equinedrobydatyl ) - 1
H i ndol e- 2-carboxamde OHHN/ OH N HONHO HO
Prepared using the acid from Preparation 11 and t he

meth [

thnvl)éthvlra]hindﬂoﬂvll&h(ﬂ-&hl@bﬁenﬂb 11-| Dﬁidléélz-d:armjxamlde
6.78-6.73 (3H, m, 4.88 (11-1, partially obscured by
solvent), 4.65 (2H, Hl.48(2H, s), 361353(111

m, 3.27-3.13 H, 7-1.26
H] +Hf 0 @
490. 2337. BXA

(3H, d) ppm 10
490. 2321; redl@re

- Hydr oxy- 2- (4- hy"d'romv 3 hvdr oxvnet hv
m no) propel } - N- ( 3- hydr oxybenzyl ) -1

|5 [(2R)-2- ({(2,3,}3
phenyl ) et hyl }a

E‘r%?‘%%ﬁeuﬁnﬁ%goé‘&&iﬁ&n PRPASHENM ahl the! metdd dbsdribed for

Example 12.

'H NMR (400MHz, CD;OD): & = 7.52 (1H, s), 7.46-7.40 (3H, m), 7.34 (1H, s),

7.29-7.26 (2H, m), 7.15-7.13 (3H, m), 6.78-6.76 (1H, d), 4.89 (1H, partially

obscured by solvent), 4.69 (2H, s), 4.65 (2H, s), 3.63-3.55 (1H, m), 3.28-3.113

(3H, m), 2.89-2.83 (1H, m), 1.28-1.26 (3H, d) ppm.

HRMS (ESI) : m/z [M+H]" found 508.1979; requires 508.1998.

Example 14 : 5](2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl

phenyl)ethyl}amino)propyl}-N-(2-fluorobenzyl)-1H-indole-2-carboxamide
OH

N F
i )
HO N
H

HO ©

Prepared using the acid from Preparation 11 and the method described for
Example 12.

'H NMR (400MHz, CD3;OD): § =7.51 (1H, s), 7.45-7.40 (2H, m), 7.37-7.26 (2H,
m), 7.16-7.07 (5H, m), 6.78-6.76 (1H, d), 4.88 (1H, partially obscured by
solvent), 4.66-4.64 (4H, m), 3.63-3.54 (1H, m), 3.27-3.13 (3H, m), 288-2.82
(1H, m), 1.27-1.26 (3H, d) ppm.

HRMS (ESI) : m/z [M+H]" found 492.2274; requires 492.2293.
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15 Prepared using the acid from Preparation 11 and the
nmet hod described for Exanple 12. 1H NVMR (400MHz,
w@DRony2925 =7.51 (11-1, s), 7.46-7.43 (11-1, dpCT/IB286B/004441
(11-1, s), 7.16-7.03 (4H, 47, 6.83-6.76 (3H, m,
6.68-6.66 (11-1, d), 4.90 (11-1, partially obscured
by solvent), 4.65 (2H, s), 453(2H s), 3.63-3.54 (1

), 3.27 0 (3H 2.8 : 1 )

phenyl ) et hyl } ani

1 Hindol e-2-

PCT/ 1 B2003/ QB HO O

Prepared using tlhe acid from Prepaarati on 11 and the

met hod descriltb@d for Exanple 12 using 2 equival ents
ridine. 'H NVR (400VHz, aD),: H, sg,

i?rg&/r?déﬂgsmg the @gld f rg5Pr)epzz¢;at(Q[H11 gnqr)theﬁngé'mj_ gescribed for

E§ (g{g 677(111 d), 488(1H partially obscured
vent), 4.66-4.65 (4H, , 3.63-3.55 (1 H m,

3H2NMR “ONVHz, ©D;0D)88-27.88 ((1H H), H 5@) (73314 ($H, s), 7.19

(ﬁd» Q)2£7615T729hﬁl(2|é6"’926 0%2@153 sﬁo%@héﬁﬁj 4 88 (1H, partially
BbséBY- By GolveR); 4.6 28X, %M(ﬂxdg)(’%?awfﬂ%yﬂﬁt 8%7.3.13
wﬂ*rmb )Z288y3.821 mompmraw}zww (I!T)Eﬂbdim1 suI fanyl benzyl ) -

H i ndal e- 2- car >§ N /
HRMS (ESI) : m/z [M+H] und 490 2321 reqmres 490 2337

Prepared using the acid from Preparation 11 and the method described for
Example 12.

'H NMR (400MHz, CD;0D): & =7.51 (1H, s), 7.46-7.43 (1H, d), 7.34 (1H, s),
7.16-7.03 (4H, m), 6.83-6.76 (3H, m), 6.68-6.66 (1H, d), 4.90 (1H, partially
obscured by solvent), 4.65 (2H, s), 4.53 (2H, s), 3.63-3.54 (1H, m), 3.27-3.13
(3H, m), 2.88-2.82 (1H, m), 1.27-1.26 (3H, d) ppm.

HRMS (ESI) : m/z [M+H]" found 490.2319; requires 490.2337.

Example 17 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2-methylsulfanylbenzyl)-1H-indole-2-

carboxamide




HONH O HO Prepared using the acid from Preparation
11 and the nethod described for 15 Exanple 12. 'H NWR

W@ 4@answ21 CD30D): S =7.51 (11-1, s), 7.44 (11-BCT/1H2003/004441

10

15

20

7.34-7.29 (3H, m, 7.25-7483 (2H, m, 7.15-7.12 (2H,
m, 7.07 (1 H s), 6.77 (1 H d) 4.88 (1 H partially
obscured by solvent), 4.65 (2H, s), 4.55 (2H, s),
3.61-3.56 (1 H m, 327312(3H m, 2.88-2.82 (1
H m, 2.45 (3H, s),§M 27-1.26 (3H, d) ppm 20 HRVB

(ESI) : mz [ M . lequhiz;jo 2265.
~¢- Hvdr oxv- 2- (4" hiniT O N3 f oxymet hy
O

Exanpl e 19:
phenyl ) et hyl }a'ﬁ?no) propel }-N- (2, 3- d| met hoxybenzyl ) -1

|5-[(2R)-2-({
9
PCTF/%I*SZOOS/%O i) %&ﬁmwﬁpé%rpqa @ﬁd the method descnbed for

Elxxamp@azemslugﬂr@w‘m#eablai plyridinePr epar at| on 11 and the

%?‘ P@%ﬂ Sg%@ﬁ» 1§X ? B 7 '%e43)( %:1%3( éﬁg@)( 11$5-7.26 (4H,
ﬁﬁ) 771712'115(4g.| 1%,)(%'77 @H CZ) ?%1# pggmau? SRy @@bgllsolvent)

4. 88
paﬁﬁ: -4 65 §4I-bb$lc)u3fﬁ$ IBL\’/SSs(jIHemnt))S 22-3533((3H, ), 24386283 (1H, m),

20 @)1 98 BB Rpm 05 2. 85 (1 My, 157126

. 2579;
f@%ﬂﬂlsr Eg@g@/@mr%aa 53%33%@1%5@2@%@4

5-1(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hvdr oxv- 3- hvdr oxvnet hy

thﬁ@%ﬂw?rammo)propvl} N-(4-methvlsulfanvlbenzyl) 1H-|ndole-2-

carboxamide

OH H
N S
x T
HO u
HO 0

Prepared using the acid from Preparation 11 and the method described for

Example 12.

'H NMR (400MHz, CD30D): & =7.51 (1H, s), 7.44 (1H, d), 7.34-7.29 (3H, m),
7.25-7.23 (2H, m), 7.15-7.12 (2H, m), 7.07 (1H, s), 6.77 (1H, d) 4.88 (1H,
partially obscured by solvent), 4.65 (2H, s), 4.55 (2H, s), 3.61-3.56 (1H, m),
3.27-3.12 (3H, m), 2.88-2.82 (1H, m), 2.45 (3H, s), 1.27-1.26 (3H, d) ppm.
HRMS (ESI) : m/z [M+H]" found 520.2245; requires 520.2265.

Example 19 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2,3-dimethoxybenzyl)-1H-indole-2-

carboxamide




carboxamde OHHNNOO HONHO HO 15 Prepared
using the acid from Preparation 11 and the nethod

waolemansded for Exanple 12. 1H NVR (400MHz, CDBADIB20@3/004441
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7.50 (1 H, s), 7.43 (1H, dw7 7.34 (11-1, s), 7.19

(11-1, d), 7.15-7.09 (2H, m), 7.07 (1H, s), 6.77 (1H,

d), 6.55 (1H, s), 6.51-6.44 (1 H m, 4.89 (1 H,

partially obscured by solvent), 4.65 (2H, s), 4.51

(2H, s), 3.85 20 (3Hors), 3.78 (3H, s), 3,6203. 56

(11H, ), 3.27-3.13 (IBHN 2.88-2.82 (1d-1J m,

1.27-1.26 (3H, .@. HR — zy[ f ound

534. 2577; req,H'% 5-534. 2599 g

(2R -2- ({(2R)-2- v- 3- hvdr oxvnet hyl

25 phenyl ) et hyHpdam no) propel } - N- ( 2- et ﬁ)oxybenzyl )-1

}F—El-i ndol e- 2- car boxanm de WO 2004/ 032921 .

cepaBgovsing oheacid ssomcPrepacaiion A1 aed Nher wethad described for
using the acid fromPreparation 11 and the

r@e’%mgggécri bed for Exanple 12. 'H NMR (400MHz,

CA3IMIR (4DOMHz5CDEOD)Ls 57,517?44 3(2,11:44 (1H,, d) 7334 (4 s), 7.15-
s), 7.28- 5 7.20 (2H, % 7.15-7.12 (2H, nz) 7.09 (1
M?-1?sj2,H,6rT\%?-@99(Al-t,§)H,7- 76.98. (41, 61)86.96:6192 (2H, mp. @37 (1H, d),

ot ol sy ARS8 D BLY g90 v,

18543 , 3.6443.8513H , 3197-3.3388H2nH22(8B-»182 , MYr4:27-1.
g(33|-4|56§i)(2?}:|_?i: t), 1. ng(-l.(gg (I??H7, d) Elppmnﬁ ( WMH h)44 27126

HRMS (ESI) : m/z [M+H]" found 534.2579; requires 534.2599.

Example 20 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl

carboxamide

N o) N
|y 1T
HO N
H

HO
Prepared using the acid from Preparation 11 and the method described for
Example 12.
'H NMR (400MHz, CD30D): 8 = 7.50 (1H, s), 7.43 (1H, d), 7.34 (1H, s), 7.19
(1H, d), 7.15-7.09 (2H, m), 7.07 (1H, s), 6.77 (1H, d), 6.55 (1H, s), 6.51-6.44
(1H, m), 4.89 (1H, partially obscured by solvent), 4.65 (2H, s), 4.51 (2H, s), 3.85
(3H, s), 3.78 (3H, s), 3.62-3.56 (1H, m), 3.27-3.13 (3H, m), 2.88-2.82 (1H, m),
1.27-1.26 (3H, d) ppm.
HRMS (ESI) : m/z [M+H]" found 534.2577; requires 534.2599.

phenyl)ethyl}amino)propyl}-N-(2-ethoxybenzyl)-1H-indole-2-carboxamide
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HRVS (ESI) : mz [ MtH + found 518. 2631; requires
518.2650. 10 Exanple 22 :

W6 200088922- ({ (2R) - 2- Hvdr oxv- 2- (4- hvdr oxv- 3- hy dPORVBEBOIM004441

|  phenyl)ethyl}am no) propyB}- N benzvl - N- net hyl -

H i ndol e- 2-carboxamde OHHNIiI | -r I I I HONN H
O HO Prepared using the acid from Preparation 11 and
the net hod described for 15 Exanple 12. 1H NMR
(400MHz, CD3OD): 8 =p# 54-7.27 (9H, m, K 14-7.12 (2H,

m, 6.77 (1H, d), 5, os-qn. 92 (1.H m, 4.90 (2H,

partially obscu @o ol yén ; (24,

361353(15%_,3J )./ 3.28-3.05 i 1 (1 H
. 1.26-1.2 (3H d) ppm LRVB (%PO) m z [ MeH +

488 [MH" 0 Exanple 23:
(2R) - 2- ({(2 2 Hvdr oxv- 2- (4- hvdr oxv- 3- hydr oxvnet hvl
Hesipg )t ﬁnamgi drapyiPreparationy vil- and the method described for
EBE‘%@%@ 2-carboxamide OHHNH HON HO HO W
8 321 PCT/ 1 B2003/ 004441 49 Prepared using the

anNMR" moo‘Rm?%aols\' Mgzogly & amd C%shw gyevhﬂd(ﬂesmr (vt@ﬂimrs) 7.28-
z)zo Hmm AHE-Tdl}2 (%3&9,77 90 (( sle3 §.96- emm dB 6(511-9 87 (1H,
B e é@ﬂ Ad it Brrialy BPsqiemiontdopon @H. 5 461 (H
G?H, 1§)(2H4q§93 6213, 56511H Smb13. Q75§133(3H ﬁ‘)); 2.88-2.82 (1H, m), 1.44-
1.40 (3H, t), 1.28-1.26 (3H, d) ppm.

HRMS (ESI) : m/z [M+H]+ found 518.2631; requires 518.2650.

Example 22 : 5-[(2R)-2-{{(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyllamino)propyl}-N-benzyl-N-methyl-1H-indole-2-carboxamide

OH H
N
| l \Q
HO ” N
HO ©

Prepared using the acid from Preparation 11 and the method described for

Example 12.

'H NMR (400MHz, CD30D): & = 7.54-7.27 (9H, m), 7.14-7.12 (2H, m), 6.77 (1H,
d), 5.08-4.92 (1H, m), 4.90 (2H, partially obscured by solvent), 4.64 (2H, s),
3.61-3.53 (1H, m), 3.28-3.05 (6H, m), 2.87-2.81 (1H, m), 1.26-1.25 (3H, d) ppm.
LRMS (APCI) : m/z [M+H]" 488, [M-H] 486.

Example 23 : [(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-benzyl-1H-indole-2-carboxamide

OHH
N

i )
HO N
H

HO ©
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3.27-3.13 (3H, m, 2.88-2.82 (1 H m, 1.27 (3H, s)
ppm HRMS (ESI) : mz [M+H + found 474.2370; requires
wd 7483881 Exanpl e 24: PCT/TB2003/004441
F(2R) - 2- ({(2R) - 2- Hydr oxy- 240 4- hydr oxy- 3- hydr oxymnet hyl
10 phenyl)ethyl } am no) propel }-N-(4-fl uorobenzyl)-1
H i ndol e- 2-carboxamde OHHN/ F HONHO HO
Prepared using the acid from Preparation 11 and t
Feeprigddesing  thedagid fromxBranasation 1Hangrh ememfw descrlbed for

%éﬁ'&rﬁ& 7.88 (1H, d), 7.74 (11-1, d), 7.33-7.57

15 7.13 (2H, m), 7.05 (2H, t), 6.77 (1 H,
)6 ;
él)i NMRBgtzoMlHt (1)%0)5) % 5=(2+51 (31)H 4, 5644(%1 738(730 (5H, m),

H
26 1. 227(16‘B+m) &‘)%MZ G%l/sn E7S§’§3 (1HmS)7. g. KB—I@}% {thnd), 4.88 (1H,

@@3@7‘?‘?&%’*Qhﬁ%?%ﬁbz‘i%&(ﬁd%;@%?ﬁvdPixg;@gt 6,56 (1H, m),

3(27313(3H m), 288282(1H m), 127(3H s) pp m

gl et hyl }am no @3%&% Na%gq met hoxy - net hyl - benzy
FIRMSKESIiom B4 +10k foohc i 42300 Foauiies 41523861 N 1 D
HO Prepared using the acid from Preparation 46 and the
nmet hod described for Exanple 12. WD 2004/ 032921
Exanigie 187 [RAY21Y{(25)-2 -H ylkbX {20@MhizdroxXy33 Ry dréxyméthivi
(11H, s), 7. 38 11H d) 27(1 H, 7 1 H d),
h ethyl -41-f|u|or¢benwlg7mHﬂndnle-§;gﬂbgggml_de
(2H, s), 4. 61(3H sb .80 (3H, s), 3.12-2.95(4H, m,
2.79 (1 H m, 230(3|-;q s), 1.19 (3H d) ppm _HRMS
(ESI) : mz | f oun ; Ohl36 f'equi res
518. 2646 HO N

HO
Prepared using the acid from Preparation 11 and the method described for
Example 12.
'H NMR (400MHz, CD;0D): & = 7.88 (1H, d), 7.74 (1H, d), 7.33-7.57 (7H, m),
7.13 (2H, m), 7.05 (2H, t), 6.77 (1H, d), 4.85 (1H, m), 4.65 (2H, s), 4.56 (2H, s),
3.54-3.62 (1H, m), 3.13-3.27 (3H, m), 2.81-2.88 (1H, m), 1.27 (3H, d) ppm.
HRMS (ESI) : m/z [M+H]" found 492.2275; requires 492.2300.

Example 25 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)propyl}-N-(2-methoxy-3-methyl-benzyl)-1H-indole-2-

OH |
N o,
QY
HO N
N

HO

carboxamide

Prepared using the acid from Preparation 46 and the method described for

Example 12.
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5 Exanpl e 26:
5-f (2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hvdr oxv- 3- hydr oxynet hy

WO 2004/032921 PCT/IB2003/004441

phenyl ) et hyl } ami no) pr opel } 5N ( 3- net hoxy- 2- net hyl benzyl
)-1 Hindole-2- carboxamde OHH O NHOIl I NN\ H
O HO 10 Prepared using the acid from Preparati on 45

and the net hod descrl bed fo 7(
M CB3a0I o2 TFi7 Skt B8 (aH.c), T2F ). 7.17

QH ‘)”53 'gi‘ 056 4945, rhggb ?g?glme’ 8%31%#2,3@ 4, fé?ﬂ-{ 4, 261(3H, s),
3.801¢3H, 35(2}112 2195(42-! 8), 2.72(13Hn),1D.30 23R5s), 3H9 €3H, d) ppm.
E@ﬁgf(ég%d%ﬁf@@ ?‘oﬁr%'\/%ﬂg%%'s?) Cahr NS ires 513 2646
-5-f(2R) - 2-({ (2R -2- hydr oxy- 2- ( 4- hvdr oxv- 3- hvdr oxv

nmet hyl phenyl ) et hyl } am no) propel } - N- (2, 6-di net hoxybenzy
E)(ammlm-é(-ﬂ?)-Zs-é{r(bﬂ)(-arhlwﬂro@yi-ﬂ(4-ldvdw)(v-3bhwrIdemethvl

phenyhethyile NPFOJ Jymethaex yibenzyl)ih-indole-2-
% i :731724(3H n, 716(1H bs)

: : (2H, m), 6.75-6.58 (4H, n), 4.64-4.50 (7H,

nm, 3.86 (6H, s), 2.%291(2H n, 25276/2.67

(3H, m, 1.33 (3H, t 1111 (3H, d) ppm WO
B 2 ' I\/ISl_(1 m z
I
: N

2004/ 032921 PCT/
Prepared using the acid from Preparation 45 and the method described for

[MrH + 562, [ Mede

HO

Example 12.

'H NMR (400 MHz, CDs0D) : & = 7.56 (2H, d), 7.15 (1H, d), 7.09 (1H, d), 7.01-
6.95 (4H, m), 6.83 (1H, d), 6.60 (1H, d) 4.59 (2H, s), 4.55 (2H, s), 3.80 (3H, s),
3.01-2.95(2H, m), 2.80-2.62 (3H, m), 2.25 (3H, s), 1.13 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 518.63

Example 27 : 1-Ethyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy
methylphenyl)ethyl}amino)propyl}-N-(2,6-dimethoxybenzyl)-1H-indole-2-

N 0
LK
HO N
o J o _0

Prepared using the acid from Preparation 31 and the method described for

carboxamide

Example 12.

'H NMR (400 MHz, CD30OD) : & = 7.31-7.24 (3H, m), 7.16 (1H, bs), 7.02-6.96
(2H, m), 6.75-6.58 (4H, m), 4.64-4.50 (7H, m), 3.86 (6H, s), 2.99-2.91 (2H, m),
2.74-2.67 (3H, m), 1.33 (3H, t), 1.11 (3H, d) ppm.



Exanpl e 28 :
1-Ethyl -5-[ (2R) - 2- ({(2R) - 2- hvdr oxv- 2- ( 4- hydr oxv- 3- hydr

W®@2004/032921 PCT/IB2003/004441
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15

20

met hyl phenyl ) et hyl } am no) psopel } - N- (2- et hoxybenzyl ) -1
Hindole-2 5 carboxamde OH ~ NH HOI I NI NHOO
Prepared usi ng the am' de from Preparation 31 and the
t hod descrl bed f le 12. 1H NWR (400 MHz,
ERMS|ESHS /NG 568, (MTNaryS647. 16 (11, bs)
7.03-6.89 10 (5H, m, 6.60 (1 H d), 4.61-4.50 (7H,
m, 3.87 (3H, s), 2.96-2.89 (2H, m, 2.73- 2.65 (3H,

@ rriplaag BHEthyl-53(2R)-2-BfR R)-R- mmxhl%hﬁai'bxv%mwroxv
I\/H\Ia]+ 554 Exanpl e 29 : .

phenylietl : ethouybe ringole-21 5

HSW ) et hyI }am no) propel }- N-(4 chI or obenzyl)-1
=2= carboxamde OHH N C HO N HO O Prepared

using the am de fromoPreparati on 31 and the nethod

descri bed for :

: S =7.37-7.30

H m, 6.97-§d

(7H, m, 2.96-2.8

(3H, t), 1.10 HBH,

536, [MtNa] + 558. WO 2004/ 032921 PCT/ | B2003/ 004441 52
Ex d uging the amide from Preparation 31 and the method described for

ExBidh25- [ (2R -2 ({(2R)-2- hydr oxv-2- (4- hydr oxv- 3- hyd
"'HWMRO{@WMWZ rob}eD) Ne) ProBRT2N4R, fd7 I (X YRGN703-6.89

% H-1 ndol e- 2- car boxam de
(5H, m), 6.60 (1H, d) 4.61-4.50 (7H m), 3.87 (3H, s), 2.96-2.89 (2H, m), 2.73-
2.65 (3H, m), 1.32 (3H, t), 1.10 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]* 532, [M+Na]* 554.

Example 29 : 1-Ethyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy
methylphenyl)ethyl}amino)propyl}-N-(4-chlorobenzyl)-1H-indole-2-

N Cl
v IV
HO N
" S

Prepared using the amide from Preparation 31 and the method described for

carboxamide

Example 12.

'H NMR (400 MHz, CD30D) : § = 7.37-7.30 (6H, m), 7.16 (1H, bs), 7.04-7.01
(1H, m), 6.97-6.95 (2H, m), 6.60 (1H, d), 4.60-4.49 (7H, m), 2.96-2.88 (2H, m),
2.72-2.64 (3H, m), 1.32 (3H, t), 1.10 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 536, [M+Na]" 558.
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OHHNH HOI I NI N O HOS5 Prepared using the
am de from Preparation 26 and the nethod descri bed for
wazaapbm212. 1H NVR (400 MHz, CD3CD) : 8 = 7. 2BeWIR2003/004441
(3H, m, 7.13 (1 H bs), 7500 (1 H d), 6.91 (1 H,
d, 6.77 (1 H s), 6.65 (2H, d), 6.53 (1 H d), 4.65
(2H, s) 4.59-4.56 (1H n, 449(2H s), 3.96 (3H,

2H 2272263 10

E:ﬁi‘b(oxamlde
nmet hyT phenyl ) et hyl } ami no) propel } - N- ( 2- met hoxybenzyl ) -1
Hindol e-2 15 car box§hi de OHH N HOI If NI N\ HO

O Prepared usi ' Pr epar at@ 6 and
Exa 12 1M N 00 MHz,
.24 (4H N

m, 6.53 (1 H, bl) 58453(3H

CD3CD) : 8 =HO3Y?
7.02-6.89 20 5

m, 4.49 (2H, ,397 3Hs 3.89 3Hs
Eii%%:?%’éw%a?dé fﬁn%%@s&éﬂé&? 1%@ ﬂwe})ﬁ%& ABscribed for

o IR 08 Mikiz Coa0b) 32 758 S4B, Ty 715 (59 %7 B8%H, g),

R o e

P/ hrBRO0%Y (BHL4e)] 3.963 (3KH6)H3.87 (6H, s), 2.98-2.92 (2H, m), 2.72-2.63
(3H, m), 1.11 (3H, m) ppm.
LRMS (ESI) : m/z [M+H]* 548, [M+Na]* 570.

Example 31 : 1-Methyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy
methylphenyl)ethyl}amino)propyl}-N-(2-methoxybenzyl)-1H-indole-2-

N
QL
HO T

HO

carboxamide

Prepared using the amide from Preparation 26 and the method described for
Example 12.

'H NMR (400 MHz, CD;0D) : & = 7.32-7.24 (4H, m), 7.12 (1H, bs), 7.02-6.89
(5H, m), 6.53 (1H, d), 4.58-4.53 (3H, m), 4.49 (2H, s), 3.97 (3H, s), 3.89 (3H, s),
2.95-2.88 (2H, m), 2.75-2.59 (3H, m), 1.12-1.10 (3H, m) ppm.

LRMS (ESI) : m/z [M+H]" 518, [M+Na]" 540.

Example 32 : 1-Methyl-5-[(2R)-2-({{2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy
methylphenyl)ethyl}amino)propyl}-N-(4-chlorobenzyl)-1H-indole-2-

carboxamide
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NC HO-9 NO HO Prepared using the am de from
Preparation 26 and the nethod described for Exanple

WQA2004/0B29DIVR (400 MHz, CD30D) : 8 = 7.39-7.27 (BEH/1BRY3/004441

7.11 (1 H bs), 7.02 (1 H sd), 56.95 (1 H s), 6.91
(1 H d), 6.54 (1 H d), 4.57-4.54 (3H, m), 4.49 (2H,
s), 3.99 (3H, s), 2.95-2.89 (2H, m, 2.77-2.60 (3H,
m, 1.11 (3H d) ppm LRV (ESI) : miz [MH + 522,

[ MiNa] + 544 Exanpl e§88 1

5-f (2R) - 2- ({ ( 2Ry=R-Hydroxy 4s hydr oxy- 3- bydedxynet hy
| 10 phenyl) et } ami no)lbut 2-n’ﬁthnzy|)-1
H-i ndol e- 2- ¢y boxam de OH HN O N Il HO

OMe HO A sol ution of Preparationl40g(158 ng, 220 nol)
in ethanol (10°M) was treated with anmoni um formate

: ) I i ' 0 -
PR it TR BB AN 2 M b0 Bbscribea fo
Ekapipleig2(40 ng, 1.1 nmmol) in 15 water (1 nl) was then
added and the resulting mxture stirred at 40 C for 24

hH NMRe(4901MBliat €DaPby : O f. 3% fdVe@Ham), 7htl Citlides), 7.02 (1H, d),

BRI Ph ST 8, bD SRRl DR SRl o B, 300
grlg,dﬂw.wzmwm{ e 2177 -2 1B0qERL, @Y, 2Py (IR -d) prhECH i n

Cl'2 and 0.3 %L\II—Bgéthotéql d a colourl’ess solid (66
KERMS £8ShH izM4H0 SR IMtEBlO944: 8 = 7.38-7.15 (5H,

m, 7.04-6.88 (5H, n), 6.60- 6.54 (11H, d), 4.59 (2H,
s), 4.58-4.52 (3H, m), 3.86 (3H, s), 2.89-2.59 (5H,
SD-{(ZRPD-Hy dtbx (D :

2004/ 032921
H-indole-2-carboxamide

A solution of Preparation 40 (158 mg, 220 umol) in ethanol (10 ml) was treated
with ammonium formate (70 mg, 1.1 mmol) and palladium hydroxide on carbon
(10 mg) and heated to reflux for 2 h. Ammonium fluoride (40 mg, 1.1 mmol) in
water (1 ml) was then added and the resulting mixture stirred at 40 °C for 24 h.
The solvents were then removed and the crude material taken up in ethyl
acetate, washed with water (containing 1 % 0.88 ammonia) and dried (NaxSO,).
The product was purified by chromatography (2-5 % MeOH in CHCl; and 0.3
% NHj3) to yield a colourless solid (66 mg).

'H NMR (400 MHz, CD30D) : & = 7.38-7.15 (5H, m), 7.04-6.88 (5H, m), 6.60-
6.54 (1H, d), 4.59 (2H, s), 4.58-4.52 (3H, m), 3.86 (3H, s), 2.89-2.59 (5H, m),
1.61-1.39 (2H, m), 0.98-0.94 (3H, t) ppm.

LRMS (ESI) : m/z [M+H]" 518, [M+Na]" 540.



10

15

20

54 Exanple 34 :
5-1(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hvdr oxv- 3- hvdr oxvnet hv

wo 200882991 ) et hyl } ami no) but yl } - N- (2, 6- di net hoxybenesAod3/d4441

H i ndol e- 2- carboxam de OH5H N MO HOg- | NI NHO
Ove HO 5 Prepared using the ether fromPreparation 41
and the nmet hod descri bed for Exanple 33. "H NWR (400

738712 4H , 6.98-6.90 (3H
3‘& GR Qqaam-hvdrg&ﬁa(hydqpxymethyl

Q:Eﬂbdxamidez [MH—|]+ 548 [I\/H\Ia] 570. Exarrpl e 35 :
5-T(2ZR-2-1{(2

R) - 2-
| phenyl)ethyl }am ng
H-i ndol e-2-carb
HO r 15 Prepar ¢
and the net hetb'degcri bed for 5
|\/HzCD30D):8:735716(5Hn'# . . 8 ,
nm, 6.58- 56"'?1 H d), 4.61 (2H, s), 4.58-4.52 (3H,

( _ .
zﬁrﬂ)é’re&%éngﬁhé%heﬂ}mn?tl?g%%%ﬁgg O@t‘s Ng"%-\g Sﬁe@?oc%ﬁ%@cnbed for
BEMaripte 332, [ M+Na] + 554. Exan'pl e 36 :

TNAR (460 MO CB005" XY b7 1% M9 v 36 96% S5YGEE ). 6.68-
6.65 (2H, d), 6.58-6.56 (1H, d), 4.66 (2H, s), 4.58-4.53 (3H, m), 3.86 (6H, s),
2.88-2.59 (5H, m), 1.60-1.38 (2H, m), 0.98-0.93 (3H, t) ppm.

LRMS (ESI) : m/z [M+H]" 548, [M+Na]" 570.

dr oxy- 2- (4 hvdroxv 3- hvdroxvnethv

Example 35 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)butyl}-N-(2-ethoxybenzyl)-1H-indole-2-carboxamide

Prepared using the ether from Preparation 42 and the method described for

Example 33.

'H NMR (400 MHz, CD30D) : & = 7.35-7.16 (5H, m), 7.04-6.88 (5H, m), 6.58-
6.56 (1H, d), 4.61 (2H, s), 4.58-4.52 (3H, m), 4.15-4.06 (2H, q), 2.90-2.59 (5H,
m), 1.62-1.40 (5H, m), 0.98-0.93 (3H, t) ppm.

LRMS (ESI) : m/z [M+H]" 532, [M+Na]* 554.

Example 36 : 5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl
phenyl)ethyl}amino)butyl}-N-benzyl-1H-indole-2-carboxamide
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phenyl ) et hyl } am no) but yl } - N- benzyl -
H- i ndol e- 2- car boxam de WD 2004/ 032921

wEOMhBR003/ 004441 55 OHH HO N H O HO Preper/abo3/o04441

using the ether from Preparsati on 39 and the nethod
descri bed for Exanple 33. 'H NWR (400 MHz, CD30OD) : 5
= 7.41-6.92 (11H, n), 6.58-6.56 (1H, d), 4.59 5 (2H,
s), 4.57-4.51 (3H, m, 2.88-2.58 (5H, n), 1.62-1.38
(2H, n), 0.98-0.92 (§ Ht) ppm LRI\/S(ESI) L mz

[ MkH] + 488, [ MNafs 510+ 3 a:

used in the fi ng Exanp ON ]
5-f(2R) - 2- ({(2R DAftert - butyl(dl n'éthyj)snlylloxy} 2-f
4- hyd roxy-3 dr oxymnet hyl ) phenyl | et hyl }am i no)

Bk Dihd B LARY rof Prébalioh 391 3pkere: FRARRK AL Gibed for

ntZI@Bgof 2 2- b | (d hyl I
R R tert-but I et Si 0
5 [(MI# ( Hz)CD3({) ):86=7.4 6(92 (11Hym)) 5%&56y(}1H d), 4.59

I r I
@?‘h%)oﬁﬁa%@%ﬂ?ﬁﬁ- ac'?gég} @a,gﬁ;ﬁaﬁ’%hﬂq%ﬂdpko.%{s-o.gz (3H,
®) ;¥mnmol ), 1- (3-di met hyl am nopr opyl ) - 3-
et hyl carhodi i m de hydrochl orj,de (106 ng, 0.55 mol),
S45BbrBkz Ml 488, [M+Na]" 510.

The following Preparations describe the preparation of certain intermediates

used in the preceding Examples.

PREPARATION 1 : 5-[(2R)-2-({{2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]lethyl}amino)propyl]-N-(2-methoxy

benzyl)-1 H-indole-2-carboxamide

OTBDMS

H
N

CH
HO 3

Ir=z

M
HO 0] OMe

A solution of 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]-1H-indole-2-carboxylic acid
(Preparation 11, 025 g, 0.50 mrﬁol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (106 mg, 0.55 mmol), hydroxybenzotriazole
(75mg, 0.55 mmol) in N, N-dimethylformamide (5 ml) was treated with
triethylamine (0.15 ml, 0.55 mmol) and 2-methoxybenzylamine (0.07 ml,
0.55 mmol) and the resulting suspension left to stir at room temperature under
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(75 nmg, 0.55 mol) in N, N-dinethylformam de (5 m)
was treated with 20 triethylamne (0.15 m, 0.55 mol)

wapah4d31921 hoxybenzyl ami ne (0.07 m, 0.55 mol pCEmRodI@4441

resulting suspension left t56 stir at roomtenperature
under WD 2004/ 032921 PCT/1B2003/ 004441 56 a nitrogen
at nosphere for 18 hours. The sol vent was renoved in
vacuo and the residue partitioned between

ainitreganateeshiere sor 18 hodksd T@gtqgl\égrgdvaéqr@gaﬂ}ged iny@cymand the
P PR oricd O dion BRI SABIrR PSP riif BrBCoR Alted  aqueous
ri e sol've n

|um sul p ate and t nt’ renove
sodium bitheborete R mb.sTherdrfamd phasklwead sbpatedndried (sodium

S pRAR el eslVettrssivel(inaastion g Try o wes pyrifieg by fiash

?@gﬁ?g?&n?{o\g H&ﬁoh'( %I!)Iga Hﬂ%}@ﬁth’i dgﬁ’{%&gméﬁéne methanol

(986 dn)ang“nglta QO]:lO,lby ivplurﬁ'e)aﬁ qm&thg tile comhalihdeassa colourless
59 (1 H d), 4.70-4.67 (1 H t)

693661288";9 . 3.89 10 (3H, s), 3.01-2.96 (1H,

, 293288(1H m, 2.75-2.61 (3H, n), 1.11-1.10
(ﬁrh#MRd%goﬂmﬁ ¢BLODY) & -'?3@87 Qﬁ:;glﬂl—is)m)é 701@Zn '5') 75@5 (1H, s),

el ectros ray) ; :
Pﬁljlnal 88 (66[ ) 6&627-6679 (1N, 81)79 7@35%(7‘"13@)581 60{4 SZ—IEG-I m), 3.89

G752 0P gl ik e S Bk B il Totrro on

6) dm;i (919X, %oexgHr@yywsfmw BPFEM | et hyl }am I
no)propyl1 (tri uoro yl)benzyl | -1
H-|ndole2c:arboxamde0'[ H \ NCF3 / CH3 | / |
NRMS (elegtrospray) :rn&plMdl 8181 ogously to
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-
AEER, - Eornd 8858 HyT 570 SrT% G0 0 b requires ©
62:06thprgbbngy0) -1 H

Preparation 2 : 5-[(2R)-2-({{2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]-N-[4-(trifluoro
methyl)benzyl]-1H-indole-2-carboxamide

OTBDMS

H
N CF
L L w LT
HO 3 N
"0
HO

Prepared analogously to 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-(2-methoxybenzyl)-1H-
indole-2-carboxamide using 4-trifluoromethylbenzylamine to give the title
compound as a pale brown foam.



i ndol e- 2- car boxam de usi ng
4-trifluoronethyl benzylam ne to give the title

w@oooposeh as a pal e brown foam WO 2004/ 032921PCT/1B2003/004441

10
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PCT/ | B2003/ 004441 57 'H NSR (400MHz, CD3OD): S =
765763(2H nm, 7.57-7.55 (2H, n) 7. 40- 7.38(2H,
7.21 (11-1, s), 7.08-7.04 (2H, 1), 6.99-6.97 (1 H

o4 b el Kolonyh s 4 800 B 5 0 B8 . 7.0

27 38 (QBIHm)rW 21121143 -sb, 168(73U4 (QH nﬁ)( é‘bgété:égsg}la cg)oe 87- 6,65 (1H,
gﬂad 493 (w hﬂa@g 6§33s) 4. 64 4.57 (2H, m), 3.08- 302 '(2H m) 2.86-
%{78%@1 ?m(w%R? 1781 &), o P4 ot (&) TBOEYAASE YO LSk s?) ppm.

hydroxy 3- (hvdr oxvnet hvl ) phenvl | et hvl } am no) propyl I -

(LRMSc(Ielmjtrlmsmay)beﬂz)[M)H-q é66.ndol e- 2- car boxam de
orBDVMs H N MeO CH3 | H YHON HOO Ow 10

h‘bbl bdolwﬂcatbdrkamidtpl e- 2-car boxam de usi ng

2, 6-di nret hoxybenzylamne to give the title conpound
as a pale yell ow H NVR (400MHz, CD3OD): S =
7.35-7.28 (3H, n)a?%rai\éé(ll 1, bs), 7.02-6.95 15 (3H,
n), 6.71(2H, d), 4.70-4.68 (3H, n)

6. 63-1(11 Lod),

(3H s) - B
[MFH]+HQS Na] + 670. Preparati oiN4
5-[(2R) - 2- ({ (12R) - 24[ t ent - but y| ( di nethhyl ) gi
2-[4- 20 HO
hydr oxy- 3- (hvdr oxvret hvl ) phenvl | et hvl } am no) propyl | - N-
&3 nmet hoxybenzyl ) -1 H i ndol e- 2- car boxam de

repared analogously to 5-[(2R)-2-({(2R)-2- -{[tert-butyl(dimethyl)silylJoxy}-2-[4-

hydroxy-3-(hyd roxymethyl)phenyljethyl}amino)propyl]-N-(2-methoxybenzyl)-1H-
indole-2-carboxamide using 2,6-dimethoxybenzylamine to give the title
compound as a pale yellow foam.

'H NMR (400MHz, CD;0D): & = 7.35-7.28 (3H, m), 7.18 (1H, bs), 7.02-6.95
(3H, m), 6.71 (2H, d), 6.63 (1H, d), 4.70-4.68 (3H, m), 4.62-4.56 (2H, m), 3.90
(6H, s), 3.00-2.89 (2H, m), 2.72-2.62 (3H, m), 1.11 (3H, d), 0.76 (9H, s), -0.05
(3H, s), -0.22 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 648, [M+Na]* 670.

Preparation 4 : 3-[(2R)-2-({(2R)-2{[tert-butyl(dimethyl)silylJoxy}-2-[4-
m(droxv-3-(hvdroxymethyl)phenyl]ethvl}amino)propvl]-N-(3-

methoxybenzyl)-1H-indole-2-carboxamide




WD 2004/ 032921 PCT/1B2003/004441 58 OIBDMS H N/ /
CH3 1 / I N\ HONOw H 0 HO Prepared anal ogously

WO 0004/032921 PCT/IB2003/004441
5-[(2R) -2-({(2R) -2-{[tert-Batyl (di net hyl)silyl]oxy}-2-
[ 4-

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl | -

(2- met hoxybenzy %#ééﬁ i ndol e- 2- car boxam de usi ng
s 0 give the title compound 5 as

3- met hoxybenzyl$
a pale brown fom %-JH NVR (400MHz, CD30D): S =
t), ]

7.36-7. 34 . :

s), 7. 050 7. OC m,] 6. 9 H 6. 8F-
nL 8.60 (1 H,C}ql%, . NH, 3

462 @544H, m, 3.77 (3H %), B 0237 90™(2H,

2.73-2.64 J(3H, m, 112110(3|—i‘l d), 071(9H s)

-0.09 & s), -0.26 (3H, s) ppm 10 LRVS

(el ectrospray) : mz [MH +618. Analysis : Found C

66.45; H 7.57; N 6.63; C35H47N305Si. 0.85H20 requires

BrepBedoansaiogously 1o &-RaR)-Rr(§R4})-{[tart-butyl(dimethyl)silyl]oxy}-2-[4-

Bg} %@&-éfy%é)ﬁg%ﬂﬁméhqwﬂpw))?n'ﬁ'n?)jf)ropyI]—N—(2-methoxybenzyI) 1H-

MM L2YCarb OXBHAIIRX Y ERY @H&h&{%bh%ﬁbﬂ.ﬂ@% NP tHRP ¥ THmpound
[2-(3- 15 net hoxyphenyl Yethyl'l -1

5 psianpriedrowpdedmxamide OTBDMS H N | / | HO YIHN N
O H HOO /

'H NMR (400MHz, CD3;0D): & = 7.36-7.34 (2H, m), 7.25-7.21 (1H, t), 7.17 (1H,
s), 7.05-7.00 (2H, m), 6.95-6.94 (3H, m), 6.82-6.80 (1H, m), 6.62-6.60 (1H, d),
4.71-4.68 (1H, m), 4.62-4.54 (4H, m), 3.77 (3H, s), 3.02-2.90 (2H, m), 2.73-2.64
(3H, m), 1.12-1.10 (3H, d), 0.71 (9H, s), -0.09 (3H, s), -0.26 (3H, s) ppm.

10 LRMS (electrospray) : m/z [M+H]" 618.

Analysis : Found C 66.45; H 7.57; N 6.63; C3s5Hs7N305Si. 0.85H,0 requires C
66.39; H 7.75; N 6.64.

Preparation 5 : 5-[(2R)-2-({{2R)-2-{[tert-butyl{dimethyl)silylloxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-[2-(3-
15 methoxyphenyl)ethyl]l-1 H-indole-2-carboxamide

OTBDMS

H
N
CH I X OM
HO 3 N ©
Ho 95
HO

Prepared analogously to 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethy!)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-(2-methoxybenzyl)-1H-
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Prepared anal ogously to
5-[(2R)-2-({(2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-

W 4604/032921 PCT/IB2003/004441

hydr oxy- 3- (hydr oxynet hyl ) psgnyl ] et hyl } am no) propyl ] - N-
(2- met hoxybenzyl )-1 H WD 2004/ 032921 PCT/ |1 B2003/ 004441
59 i ndol e- 2- carboxam de usi ng 3-net hoxyphenet hyl am ne
to |vethet|tle compound as pal e brown foam

-408vPxamidsopysing =3- m%@wpﬁ@nemawe 7t°209'7'eléhe title
égg'ﬁ’og}‘gfé(géa'eﬁg'%%é‘(@‘?ﬁb 74 (613 EF 2)936(?; ?é. 61 (1

H d), 4.73-4.71 (1 H n), 4.62-4.55 (2H, m, 3.74
Cramm (4@»@2123(3193@)45 £)7.35-7083 3284 n4)l 7.20-7.18 (2H, m), 7.02-

898 (1o 69580l omd el B, 29, %fgh%'é% (3 m), 6.63-
1

Aot o e 0 s o o

12.09-3.04 (1H, m), 2.98-2.85 (4H, ), lzez6h2|6}8a(rﬁkri]or)n)rg13l1l 12 (3H, d),

Bﬂ@ﬁ)f bf%g(:gg g‘;r‘ﬂ%)@ 8. 2ycar boxampdepéTBDl\/IS

H N/ G HOI I NI NHOOC HO Prepared using the

ER'MB &1epirb% a;ﬂ/p 12 t he nmet hod described for
15 Prgpar ar\tngﬁﬂl H%NFJ(400|\/HZ, CD30D): 8 = 7.47

(1H, s), 7.42 (1H, m) 7.33-7.29 (3H, m, 7.15 (1 H,
s), 7.07 (1 H 's), 7.00 (1 H d), 693(1H d) 6. 60

i) ;ra%lll] gﬂ{%@dlﬁmoro

ae tyl(dl met hyl )silyl | oxy}-2-[

4-
hydr oxy- 3- (hydr oxyne
(3-benzyl oxy-2, 6
H-indole-2-carc

oTBD

hym phenyl | et hyl } am no) propyl | -

'8 I |1
'de H
H o

Cl

Prepared using the acid from Preparation 11 and the method described for
Preparation 1.

'H NMR (400MHz, CD30D): & = 7.47 (1H, s), 7.42 (1H, m), 7.33-7.29 (3H, m),
7.15 (1H, s), 7.07 (1H, s), 7.00 (1H, d), 6.93 (1H, d), 6.60 (1H, d), 4.67 (13H,
m), 4.60-4.53 (2H, m), 2.98 (1H, m), 2.90 (1H, m), 2.73 (2H, m), 2.63 (1H, m),
1.10 (3H, d), 0.72 (9H, s), -0.09 (3H, s), -0.26 (3H, s)

LRMS (APCI) : m/z [M]* 656.

Preparation 7 : 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-(3-benzyloxy-2,6-

dimethoxybenzyl)-1H-indole-2-carboxamide
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WD 2004/ 032921 PCT/1B2003/004441 60 Osi~H NH/
HOQJ NI NO\ | OHOO / HO Prepared using the acid

wé camoProepar ati on 11, the am ne from Prepar at i BOT/H003/004441

and the nethod described fep Preparation 1. 1H NMR
(400MHz, CDCI3): 5 =-0.21 (3H, s), -0.05 (3H, s),
0.78 (9H, s), 1.10 5 (3H, bs), 2.55-2.95 (3H m,
3.85 (3H, s), 3.98 (3H, s), 4.60 (3H, s), 4.78 (2H,
d), 5.10 (2H, s), |6 -6.70 (3H, m, 6.78-6.98 (5H,
n, 727743(6H,SI 9.15 (1 H s). LRWwS

(el ectrospray) Orﬂ;| [ MeH] +, 754, [ M{Na] +, 776. 10
Preparati on o)

5-[(2R)-2- (

IyIony}-2-[

y no) pr ofp - N
( 3- hydr oxyHOZ, 6- di net hoxy benzyl )-1
H i ndol e- 2- carboxam de off* HNHHO I/ I/ NI

Prepared @lamihe ROIdfrepy PAepYAtion (%ﬁhﬁgammszfma%ﬁe%aﬂon 59

AP0 FRAHGE G Al SRR L 0T on m xture vas

filtered through a filter-aid and the sol vent

?IGITNJIVIRd(4OUI\)$I-I2r@ﬂ)@l:{‘,ﬂﬁﬁtiﬁlE L@.|21V(BH tst)em Oﬁ)léBHf 891:00 )3 (9H s), 1.10
chr omat ogr % a

a and
(a1 ohey 25 Bhetat aed BovaHYSY, 3 9B (@R ) 6O, S). 478 (2,

Wdaﬁ ) QB 196 by, pTE8 ot 1. 27 48 . 9.15

A, s)n), 3.81 (3H, s), 3.85 (3H, s), 456(1H d),

9 6.62 (1 H,
aﬁM%?@ect(qsf’maw iz e "’1544 IVENTS, 526 o, 5y~ 5. b
(1 H s), 7.15 (1 H, s), 7.30 (2H, m ppm

Preparation 8 : 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-(3-hydroxy-2,6-

dimethoxy benzyl)-1H-indole-2-carboxamide

S

o,

Preparation 7 (137 mg, 182 umol) was hydrogenated with palladium on carbon
(10%, 20 mg) at 50 psi for 12 h at 30 °C. The reaction mixture was filtered
through a filter-aid and the solvent removed. The crude material was then
purified by chromatography (0-7 % MeOH in CH,Cl, and 1 % ammonia) to yield
a clear glass (73 mg).

'"H NMR (400MHz, CD30D): & = -0.27 (3H, s), -0.10 (3H, s), 0.72 (9H, s), 1.09
(3H, m), 2.69 (3H, m), 3.13 (2H, m), 3.34 (3H, m), 3.81 (3H, s), 3.85 (3H, s),
4.56 (1H, d), 4.65 (2H, bs), 4.92 (3H, m), 6.59 (1H, d), 6.62 (1H, d), 6.80 (1H,
d), 6.93 (1H, d), 6.97 (2H, s), 6.99 (1H, s), 7.15 (1H, s), 7.30 (2H, m) ppm.
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WD 2004/ 032921 PCT/ 1 B2003/ 004441 61 LRMVS

(el ectrospray) : mz [MH] +, 664, [M:Na] +, 696.
wer@pasmki on 9 PCT/IB2003/004441

5-1(2R) -2- ({(2R) -2-{[tert-butyl (di net hyl)silyl Il oxy}-2-

[ 4-

hydr oxy- 3- (hydroxynethyl)phenylIethyl}anino)propyll-
- yl o i met,hoxybenz
f—éﬁfﬁ&é@ct@ﬁ?%@?ﬁ@é L, 964 44+ "%{‘Plo @6.Ho1 NNHOO

HO Prepared using the aci d from Preparation 11, the
am ne from Preparation 49 and the nethod descri bed
Poepairatioar at9 on: 1.5- 2R ribehya(dime thry ) Silfoxy}-2-[4-

, _ “(on d), 5. 06 (2H s),

JethG, bt RS H 's). 6.93 (2H,
t) 726 (1 H n) 7.33-7.45 (6H, m. 9.38 (1 H s)
ppm LRVS (el ectr ;pi(ay) Mz [MeH +, 754, [ MeNa] +,
776. 15 Prepar atgons10

5-1(2R) - 2- ({ {}tert-utyl(dl rregwyl si byl | - 2-
[ 4- hydroxy oxymne g nyI,J‘ et am
no) propy| .- - benzyf ox b )-1

H i ndol e-'2- car boxam de H NON O N N
Prepared yshng the acid from Prep%ratlorpxll t he am ne
from Preparation 52 20 and the nethod descri bed for

Prmmredtusmg the aldld\WBn( %@Mﬂaho@ﬂ@l e dmine- PoR3P(edadration 49
(3H, s) 9H, s), 1.07 (3H d), 2.54

?ﬂd Iﬂ"e methgd gng@qd ﬁ?[ PFQP%@“PQH m, 3.38 (3H, s),

44 98vRL 400Nz, CDCls): 6 = -0.24 (3H, s), -0.07 (3H, s), 0.75 (9H, s), 10.6
(3H, d), 2.53 (1H, m), 2.68 (2H, m), 2.86 (2H, m), 3.83 (6H, s), 4./60 (3H, bs),
4.69 (2H, d), 5.06 (2H, s), 6.23 (2H, s), 6.60 (3H, m), 6.76 (1H, s), 6.93 (2H, 1),
7.26 (1H, m), 7.33-7.45 (6H, m), 9.38 (1H, s) ppm.

LRMS (electrospray) : m/z [M+H]", 754, [M+Na]"*, 776.

Preparation 10 : 5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl})silyljoxy}-2-[4-

hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-N-(2-benzyloxy-6-

methoxybenzyl)-1H-indole-2-carboxamide

SI\

Beaaas-VysPs

Prepared using the acid from Preparation 11, the amine from Preparation 52
and the method described for Preparation 1.

'H NMR (400MHz, CDCls): & = -0.23 (3H, s), -0.06 (3H, s), 0.76 (9H, s), 1.07
(3H, d), 2.54 (1H, m), 2.68 (2H, m), 2.86 (2H, m), 3.38 (3H, s), 4.60 (1H, s),
4.84 (2H, s), 5.15 (2H, s), 6.43 (1H, s), 6.60 (1H, t), 6.67 (1H, d), 6.76 (1H, d),



4.84 (2H, s), 5.15 (2H, s), 6.43 (1 H, s), 6.60 (1 H,

t), 6.67 (1 H d), 6.76 (1 H, d), WO 2004/032921
wEebshBR003/ 004441 62 6.82 (1 H, t), 6.94 (2HCTIB2003/004441

7.23 (2H, m, 7.34-7.41 (362 mM, 7.48 (2H, M, 9.26

(1 H s) ppm LRVS (electrospray) : mz [MH +, 724,

[ MFNa] +, 746. Preparation 11

%M %ﬂ)i: 9); 6{4LQH 2dY, [72.23 (2hRum) ¢BarpYnY(EHBiMY,|7.08)2H2m), 9.26
Kyds 8XPP®- (hydr oxynet hyl ) pheny! | et hyl } ani no) propy! | - 1

; sHy,x NOH / CH3 |
RSB AIE 0,FRTRr re
5-1(2R) - 2- ({(2R) - 2- {[tent-butyl(di met hyl ) si |yl ] oxy} - 2-

[Preparation 11 : -I(ZR)-Z-({(ZR)-Z-{[tert-butyILdlmethyl)5|le]oxv}-2-L4-
hydroxy 3 (h droxyrtret hyI ) phlent I ) am no){)ropy l]e 3

Q‘??B?mﬁél‘ﬁ 14 di oxane (10n1)vvas treat ed with a

odi um hydroxide (59 ng, 1.46 mmol) in
water (1 m) and the resulting mxture left to stir
at roomtenperature f QTEHDM& nutes. After this tine
the reaction mxture Was hlqatedto 90C for 30 m nutes
and then cool ed tQ_ rdgom tignperat ureg The sol vent was
renmoved in vac t he”r esiydue sgol ved in
water (20 m) a piH adj ust eg ion (?f 2N
N i d ot Ime Htered

off, solubilised |n a mxture of dichl dﬂorret ane and
nmet hanol (20 pi‘t 90: 10 by vol une), dried (nagfsi um
sul phate) and c%1e sol vent renoved in vacuo to give the
title conpound as a pale orange foam 20 1H NWR

O Cl:B'OD - - - - =4~
At 03 (3H }neﬂ%" 57{1@%.72&@2(@2%[%? ,bugﬁl@gm%?'g'?)sf’)ll}oxy} 214

Hyd MXV-&(MmXBBe(@l—)pha@y!}e&hﬁ}}aminéfpr(myl]-l,1 Hrindole-2-carboxylate

10 (Preparation 12, 0.30 g, 0.59 mmol) in 1,4-dioxane (10 ml) was treated with a

solution of sodium hydroxide (59 mg, 1.46 mmol) in water (1 ml) and the
resulting mixture left to stir at room temperature for 30 minutes. After this time
the reaction mixture was heated to 90°C for 30 minutes and then cooled to

room temperature. The solvent was removed in vacuo and the residue re-

15 dissolved in water (20 ml) and pH adjusted to 7 by addition of 2N Hydrochloric

20

acid. The solid that formed was filtered off, solubilised in a mixture of
dichloromethane and methanol (20 ml 90:10 by volume), dried (magnesium
sulphate) and the solvent removed in vacuo to give the title compound as a
pale orange foam.

"H NMR (400MHz, CD30D): § = 7.47-7.42 (2H, m), 7.27 (1H, s), 7.11-7.03 (3H,
m), 6.76-6.74 (1H, d), 4.99-4.97 (1H, m), 4.67-4.58 (2H, m); 3.60-3.55 (1H, m),
3.28-3.26 (1H, m), 3.16-3.12 (1H, m), 3.09-3.04 (1H, m), 2.94-2.88 (1H, m),
1.28-1.26 (3H, d), 0.74 (9H, s), -0.03 (3H, s), -0.22 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]", 499.



3.28-3.26 (1 H m, 3.16-3.12 (1 H m, 3.09-3.04 (1
H m, 2.94-2.88 (1 H m, 1.28-1.26 (3H, d), 0.74
W@ 9444/032921 - 0. 03 (3H, s), -0.22 (3H, s) ppm LRMSI/IB2003/004441
(el ectrospray) : mz [MH 3 499. WD 2004/ 032921
PCT/ 1 B2003/ 004441 63 Preparation 12: Met hyl
5-[(2R)-2-({(2R)-24[tert-butyl (di methyl)silyll oxy}-2-
[ 4- hydr oxy- 3- (hydr oxymet hyl ) phenyl | et hyl } am no) pr opyl |
-1 Hindol e-2- carboxylate OTBDM5S H ~ NaN/ Ow HO
H HOO 5 A suspen3| on of rret hyl

th th* 34t a}@x wth | n'én opyil Attindole-2-
reparation 1 g, rmo and 10% pal [ adi um
garbexylater (78 ng) in ethanol (20 M) was stirred

under an atnosphere of hydrogen 10 (60psi) at room
tenperature for 16 h e catalyst was filtered
of f through arbocel %thgg sol vent renoved in vacuo
to give the title conpountt as a pale pink foam (316
ng), which was SJRNY cation. 'H
NVR (400MHz, : 7.46-7. 8 7.15 (1 H,
bs) 7. 09 I%E) INBS : : )
(1 H d) 4.69-4.66 (1 H, my, .7(2H
15 s) 3 92 (3H Js), 2.98-2.85 (2H m, 2.7 (2H, d),
5 2.63-2.59 (1”9 m, 1.08 (3H, d), 0.71 (9H, s), -0.09
(3H, s), -0.26 (3H, s) ppm LRMS (electrospray) : mz

A b5 SUSREBHON LA NDCEEEM e Bl s Rhei2E 2 AebEnzyioxy)-3-

A St S TS L= e g lprgen- 1

indole-2-carboxylate (Preparation 13, 0.38 g, 0.63 mmol) and 10% palladium on

carbon (78 mg) in ethanol (20 ml) was stirred under an atmosphere of hydrogen
10 (60psi) at room temperature for 16 hours. The catalyst was filtered off through
arbocel and the solvent removed in vacuo to give the titte compound as a pale

pink foam (316 mg), which was used without further purification.

"H NMR (400MHz, CD;0D): § = 7.36-7.32 (2H, m), 7.15 (1H, bs), 7.09 (1H, bs),
7.05-7.04 (1H, m), 6.95-6.93 (1H, m), 6.62 (1H, d), 4.69-4.66 (1H, m), 4.57 (2H,

15 s), 3.92 (3H, s), 2.98-2.85 (2H, m), 2.70 (2H, d), 2.63-2.59 (1H, m), 1.08 (3H,
d), 0.71 (9H, s), -0.09 (3H, s), -0.26 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]'513, [M+Na]" 535.

Analysis : Found C 64.89; H 7.93; N 5.08; CzsH40N205Si. 0.25H,0 requires C
65.02; H 7.89; N 5.42

20 Optical Rotation [0] 5 = -84.02° 0.4mg/ml MeOH 635nm
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64 Preparation 13 Met hyl
5-{(2R)-2-[ ((2R) - 2-[ 4- (benzyl oxy) - 3-

w@ bgodseegnet hyl ) phenyl | - 24[ tert - but yl (di met hyl peT/iBA0d32004441

y}ethyl)am nol propel}-1 I4i ndol e- 2-car boxyl at e
o)rBDOMs H ~NY/ CH31 /I '0" O HO HOS5 A
sol ution of nethyl 5- [(2R) 2-am nopropyl]-1

tios - ¥ban atl 2R E;d’ (é i-2 E4-(be1nzyloxy) -3-
' lﬁkﬁgg gﬁ!gg[?é}tlﬂF@;@&N&@WE%WSM&H%%%}

ropydrdhidule-Eafborylateas heated to 90C al l owi ng the
di chl oronmet hane to evaporate gradually. The resulting
melt was |left at 90C for lﬁg under nitrogen. The

' ' d to roomtenperature

“2 :.:
w@fotxyn (=
epar a

di chl or onet hane. S
sol vent renoved i 0 to givg

ica gel eluti'/ng with N

nol : 0. 88 ammoni a (99: 1Ho. 1 A
o title 15 conpound as a pale

yellow oil (3.90 g). 1H NVR (400MHz, CD30OD): 8 =

7.44-7.27 (8H, n), 7.08-7.04 (2H, m), 6.96- 6.93 (1 H,

A, solatiot 1 f d)methybs 65 R)B3I-amingpropyl H-indale-2ycarboxylate

60 (2H.  S)., 2 s), . 2.99-2 89 (2 ,

frrppaiztion thy 50870, 2% gRiiont apd 2-fenzyiloyy b:(q Rig-bromo-1-
7 ior0

“*Jf‘“‘“?“g::“?%*nggﬁ*% ok pherfFad, Fopao0z0. 486 g

AQd yendad) :in Fdichbranethat: (507m?)2wa§ heéted to 90°C aIIowing the

gsc?{gm\IZCBSl 0. 2H20 requi res 69.32, H 7. 71, R
rﬁgﬁt@ep%e\é%%oramm@ﬂbsﬁme%m mESOMRIRA0°C for

98h under nitrogen. The reaction mixture was then cooled to room temperature
and the resulting solid triturated with dichloromethane. The solid was filtered off
and the solvent removed in vacuo to give a pale orange oil. The residue was
purified by flash column chromatography on silica gel eluting with
dichloromethane:methanol:0.88 ammonia (99:1:0.1 by volume) to give the title

compound as a pale yellow oil (3.90 g).

'H NMR (400MHz, CD3OD): & = 7.44-7.27 (8H, m), 7.08-7.04 (2H, m), 6.96-
6.93 (1H, m), 6.67 (1H, d), 4.98 (2H, s), 4.72-4.67 (1H, m), 4.60 (2H, s), 3.82
(3H, s), 2.99-2.89 (2H, m), 2.77-2.72 (1H, m), 2.65-2.59 (2H, m), 1.11 (3H, d),
0.74 (9H, s), -0.07 (3H, s), -0.24 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]'603, [M+Na]" 625.

Analysis : Found C 69.26; H 7.72; N 4.61; C35H4sN205Si. 0.2H.0 requires C
69.32; H7.71; N 4.62

Alternative process:
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Ina 41 reactor, 200 g of Methyl
5-1(2R) - 2-am nopropyl]-1 H i ndol e-2-carboxyl ate

woyarnosiyeori d were dissolved in 830 m of PCT/IB2003/004441

di met hyl f ormam de, and 4116§ of potassium carbonate
and 123.3 g of KI were then added. 334.1 g of [2-
(benzyl oxy)-5-((1 R -2-bronmo- 1 -{[tert-butyl (d

hyl i | hyl heny| hanol
Ibnngi‘b?/mg@torn%@é <vﬁ} I\?It@t %&&Sn ] nggf@byﬁgcii -Hdgle-2-carboxylate

Puitobhicy Were [diSbed dn B3R RIS O0 MiEhyRoihaite. sapa 411 of

&3@sfsm"m abarubnaﬁa hm@rszsw iofigKb twérel tigen addded. 8334111 g of [2-
After cogling to ro

(@ﬁ?éll%f&rﬁe((”?h% bé%ﬁeh&htf&!ﬁbuh/é(dfmﬂh& ed %Mloxx}pthyl) phenyl]
ﬁr&%‘théﬁ)n eac I\E:ézggéﬁ i%ddiﬁﬁ Wetrq_he corrggﬁmdé %&ﬁlre The

wg&hng:stﬂsbdnsairewa\smtmrede@browsgoatom irgermal ltergperature of about

8P G T BEE (i 8POGAb Nicirs. Bring catitng, abaitcsO piont YAERE were
sTMé(?%fPfAfﬁatr'cro'bhHg to rgﬁm%ﬁgrﬁtd’t@str@ é“%??‘l‘sf | gﬁ{a??ﬁtered off

or about 15 mn Yor phase separation
wmmwmnganddhph@semaen thedet masdwastedatwiiceheith in each case

3Bk 5 ot afhe e nidenit) ees hatoswin SigateHs stiring,
Yiﬂﬁﬁib%@eﬁhﬁfb 3 rﬁlx{ur@fofV"IaQq{ of #eC8 81 b dblbnlz%%ch/afé%d 1.6 1 of
0.1 hydr och or|c acid and wi th

iniuamat/éﬁber @tmut urh minues oé stwingt thenmixtuee wagaaﬂowedrtamand for

It dri ed .gf,, Na2 The .d
BBRuLrE" BUF of dhafte. Staiebhny Jhed stidtiinr RBH okdFng PHisse was
BEpaRIEE off ard thel IHkewisy t@bi@taqums hasb'rwlé% réS@eesH with 1 | of
pressure the m xture was then co-distilled 4 tines

V@luene.n each case 250 m of rret hanol where initially

8o b 3 e 05 S 8P o

eadh @asg 37®milws 0.hal ﬁ)@ﬁ@d:fﬂ@ﬂ@@@idi anafwied 500 ﬁ‘ﬁ! of a saturated
di ssolved in MeCH (4. 1), be used directly for th

roeiusy eRlQridg folyfiamd heeaﬁgagu%ahasezwaprféf@a%tansrdr1e¢ over 170 g
Hgmé_%é &f\%ﬁhﬂ%&\/g&ﬂ@ﬁé V%XE%BE{;"' ggfﬂcgnﬁgfegmﬁﬂd%?ereduced
B@'dshﬂiﬂﬂa/\@ﬂl#ﬁébf about 700 ml. Under reduced pressure the mixture was
then co-distilled 4 times with in each case 250 ml of methanol, where initially
about 500 ml and then about 300 ml and twice in each case about 250 ml of
solvent were distilled off. The red oily residue that remains could, after being
dissolved in MeOH (4 1), be used directly for the hydrogenation in the next step.

Preparation 14 : Methyl 5-[(2R)-2-aminopropyl]-1H-indole-2-carboxylate

H,N

CH OMe
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66 A solution of nmethyl 5-((2R)-2-{[(1
R) - | - phenyl et hyl ] am no} propyl )-1 H i ndol e- 2-

w@aoodoxpbat e (Preparation 15, 9.34 g, 25.0 nmoPQT/iBR003/004441

ethanol (125 m) was treat®d w th amoni um formate

(7.90 g, 125 mol ) and pal | adi um hydr oxi de on car bon

(2.81 g, 20% b/ w pal ladiunm). The resulting suspensi on
Sﬁl %ed with 5 nitrogen and then heated to ref|u

oRfr metind SR HH TRk mh@nmghxé]am'ee}pr@wl)’ydﬁndole -2-
Fﬁ?ﬁgl%ﬁé* @re?)%ﬂae}]‘sdrl 1@[}9{:@% blh Q@F@Hﬂﬁ‘él?ﬂ\céﬂhahel { 1?3%2 was treated

trate wa educed in v
wntu darhmonash dorenatey 7 (94 ¢,i 12&nﬂnblb)ehdw1admrr88ydmmﬂm cm carbon

hi th 100 ). Th
(7825020 S bl eRIGHRARL TS SerUliots SUSPPaRORWAP  Rurged with
RRFoyen! &Y ﬂ{e(hrﬁéetl@&? ¢ mr)an h Ee‘?'@&aid?ﬂeﬁl)& Wé§ cooled

extracts were dried (sodi um sul pha and the so vent
tcemmedemparamn@ and fgjtared ﬁhr@ughtar@ocelonmmb\ees catalyst residues.

SEACHEE T Lo b P8 Yo B P e S
? B%aﬁwgﬂorﬁa (1100 nﬂ%éﬁd (dlérlénf)onﬁjéthaﬁegioo Méﬁhébrga%icgghase was
separatyd ppdwthqaquew& extracied o mpre dighleromathane (09 ml). The

O A LA, LT bl e soven

Ferh6¥&) i vadud ep igdry the titldicompelnd 2ast ardoutlediseil (6.25 g, trace
hydr ochl ori d 203 of Methyl 5-((2R)-2-{[(1

R?WQD respginay |FANMB):-propy!l )-1 H i ndol e-2- 20
car boxyl at e hydrochl ori de were hydrogenat ed over

TR0 0B 5183y R 58 B8 %95 38, . 711

vEs, §)i Bowr @M, &) 3. 148107 (EH g 22.7714.61 @214, #9:S1.10 (3H, d) ppm.

concentrat ed under reduced pressure at about 50C to

n 25 Pre aratjion 15 Rjy 5((ZR) 24F(1
ERURS Flanioanray] s i DAL 3, JWRal" 25
i ndol e- 2- car boxyl ate WO 2004/ 032921 PCT/ | B2003/ 004441

Bptichl Rbtaton [£%35 L -22.58N6 Png/mi MeOH 589nm

Alternative process: Methyl 5-[(2R)-2-aminopropyl]-1H-indole-2-carboxylate
hydrochlorid

203 g of Methyl 5-((2R)-2-{[(1R)-1-phenylethyllJamino}propyl)-1H-indole-2-
carboxylate hydrochloride were hydrogenated over Pd(OH)./C at about 80°C
and 5 bar for a period of 30 min. After cooling to room temperature, the catalyst
was filtered off, and the clear filtrate was concentrated under reduced pressure
at about 50°C to dryness.

Preparation 15 : Methyl 5-((2R)-2-{[(1R)-1-phenylethyllamino}propyl)-1H-

indole-2-carboxylate
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HO A solution of 1-tert-butyl 2-nethyl
5-((2R) - 2-{[ (1R) - 1- phenyl et hyl ] am no} propyl )- 1

wokeaasiset 1, 2- di car boxyl ate (Preparation 16, 2BCT@8203/004441

46.9 mMmol ) was treated w t6h 4M hydrogen chloride in
nmet hanol and the resulting solution left to stir at 5
roomtenperature for 16 hours and then heated at 50C
for a further 2 hours. The solvent was renoved in
vacuo to give _gsQlid which was crystallised froma
m xture of ne gl (1@5 m) and diisopropylether (50

m) to give ths | e Ngonpeund-as a col ourl ess
crystalline SO|Id (92 34 q ,@ o as||det ermi ned by
1H NVR). 10 1H NWMR ( , 33 S g 7. 5@ 49 (5H,
m, 7.40-7.38 (2H ,37.16 1 g N9 H bd),
4.61 (1 H q), 3.91 (3H, s9), 3. 42-3. 7 (TLH,
3.26-3.19 (1 H m, 2.72-2.66 (1 H m, 69(3Hd),
1.19 (3H, d) ppm LRMS (el ectrospray) n12 [ MtH] +

éf’s?olgt&]ﬁ of ﬁg{e'ﬁt"ﬁtgm no?tﬁ}/l 5’3 %)Q')'—Z ﬁ({fgg@p‘t%nﬂe@ﬂyl]ammo}propyl)

1 Aeintete21 Qachbaobpbajsltate I(I?mpamticmr 16e20 4B99,I 460 trwhml)ems treated
iU pirogem s e Ranaikanch anddhegbaBias Soelondagrto str at
F’oégﬁ (}éﬁmﬁ%e?étu?é’fé? h%ﬁat ﬂtﬁ%n h%‘é?é bt SB*@rfJerdg fifthér 2 hours.

W Se SucC era ure

Thecotvent wey ensered |hwacu6(foth92§3 solid @vmdaWalsmrystalhsed from a
m xture was stirred _for. about_ 20 mn,

guxtyre & wethanpl (18p i) apd- @tﬁoyromd%@hﬂio ml) to give the title

it AP LSS g

H‘ieNMRQided dropw se over a period of about 55 mn such
that the tenperature in the reactor remains between

4@@%&3@99@“@%&&5@5&%c%iﬁ%érhgié%)% 405 GBH 710, 11,
BEY, 097 $HIBAE 4,61 RURDHY Si0f, (1 TR AL STHINE 0B S,26;319 (1H,

69, 217126266 (1 bl, m)crI%(éSH a),16q9-(3H78) ppin.t hi s
tenperature, the reaction mxture was stirred under a

streamo urs (overnight). The
EEM$?‘?JH‘°"?§R{?M$ %g\? %ﬁo‘ﬁ}oto about OC, stirred at
this tenperature for 1 hour and then
Alternative process: Methyl 5-((2R)-2-{[(1R)-1-phenylethyllamino}propyl)-1H-

indole-2-carboxylate hydrochloride

7.79 | of toluene and 1.416 | of methanol were initially charged in a 20 | reactor.
The mixture was cooled to about -6°C. Over a period of 70 min, 2242 ml of
acetyl chloride were added dropwise such that the temperature in the reactor
increases from -6°C to 2°C. The reaction mixture was stirred for about 20 min,
and a solution of 779 g of 1-tert-butyl 2-methyl 5-((2R)-2-{[(1R)-1-
phenylethylJamino}propyl)-1H-indole-1,2-dicarboxylate in 1046 ml of toluene
was then added dropwise over a period of about 55 min such that the
temperature in the reactor remains between 4°C - 10°C.

About 10 min after the end of the addition, the product begins to crystallize out.

Over a period of about 1.5 hours, the temperature in the reaction mixture was



filtered off with suction. The filter cake was washed
3 tinmes with in each case 5 520 m of cold (50

wo odouesm21 The filter cake was dried in a freshP@i/IB2003/004441
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dryi ng cabinet at 50C untilé8t he wei ght renains

constant (clear crystals). Preparation 16 1l-tert-butyl
2-nmethyl 5-((2R)-2-{f(1 R)-1-

phenyl et hyl | am no} roo yl )-1 Hindol e-1, 2-di car boxyl at e
Allgwe o Iferepse oita°G - 1’7|\pae@ teysietpperature, e grntipg mixture

E{ S J%@(y_ Lipcgéré{:\ g%;ngg ar'r'15 oﬁ\{ O@P%ﬁ%&& §¥e%ht The reaction

('rﬁb)tuae mslmblénietmzaybwhme chrreg at this d)emﬂ)ératﬁredffam hour and then

GRS RS 5 LS G BSE IRRP g S o caso

@QG%MfQ{m(@ t&ﬁgﬁ eM) was stirred at room 15

tenperature f ours. The reaction m xture was

%uenched by addition of saturated aqueous sodi um
hedilles eake waodrietl)in anfreah laimdrying cabinet ahto0f C until the weight

effervesce e organi c phase was separated
SRS E%%&@ %ﬁX§EJ xtracted with further
dlchloronethane (100 m ). The conbi ned organic

Prépaeitioner e16ri ed (mepaeibutysul ppavethydnd BhE2R)-2-{[(1R)-1-
sol vent renoved I n vacuo. 20 The reS|due was purified

: ethyllamineg : ioleyl.2 lat® el uting

with dlchloronethane . et hanol 0.88 ammoni a
(99:1:0.1 changing to 98:2:0.2, by volune) to give a
4:1 mxture of~digstereoners (R R nmajor) as a pale
yel l ow oil (20.48]|g). MD 2004/032921 PCT/ 1 B2003/ 004441
69 'H NVR (400™z; =
7.41-7.02 (8H, m, 4.04 3. 99

n, 3.15-3.10(1H®I')13 2 A4, OMe3- 2. 48
(1 H m, 1.66 (9H, s), 1, 39 1.31 (3N, 2d 1.10-0.95

(3H, 2d) ppm LRMS (el ectrospray) :)(z [dyH + 437.
O 0O

nﬂ 3.96-3.94 (3H,

A solution of 1-tert-butyl 2-methyl 5-(2-oxopropyl)-1H-indole-1,2-dicarboxylate
(18.0 g, 54.32 mmol), (R)-a-methyl benzylamine (Preparation 17, 6.4 ml,
49.65 mmol), sodium triacetoxyborohydride (15.80 g, 74.55 mmol) and acetic
acid (3.0 ml, 52.38 mmol) in dichloromethane (500 ml) was stirred at room
temperature for 16 hours. The reaction mixture was quenched by addition of
saturated aqueous sodium bicarbonate (200 ml) and allowed to stir until
effervescence ceased. The organic phase was separated and the aqueous
phase extracted with further dichloromethane (100 ml). The combined organic
extracts were dried (magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by flash column chromatography on silica gel eluting
with dichloromethane : methanol : 0.88 ammonia (99:1:0.1 changing to
98:2:0.2, by volume) to give a 4:1 mixture of diastereomers (R,R major) as a
pale yellow oil (20.48 g).



5 Alternative process: In a 20 | reactor, , 1259.6 g
of 1-tert-butyl 2-nmethyl 5-(2-oxopropyl)-1Hindol e-

wd 244d32r boxyl ate were dissolved in 7.28 | ofpP¢DIiB2e0BA04441
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and 408.98 g of R-(+)-a-n®?hyl benzyl ani ne were then

added dropwi se (about 3 mn) at room tenperature. 10

A solution of 226.33 g of glacial acetic acid in 220
of tol uene was added drogvvi se over af)erl od

?HoNM%MQﬁMH@eﬁQaﬁB?)ﬁSCf EQé17 9B 4 Hy o), tlethbdr Qe 48@ m), 4.04-
o ML AT 36 325 mf 538 30HORS, 26BLFOHA! m), 2.55-

Q4K axY 0BG (OH) $)d @ 381 S143HeddR 1.1040.85 (BH 22d) pEm! O

the suspension such that the tenperature in the

or does not exceed 20C._ The reaction 15 m xture
@éﬁ?'?%@s%{?ﬂb% ﬁ@ﬁ'ﬁbr‘ggure for about 6 hours.
Initially, about 6.33 I of a 5% strength NaHCO3
2MeHidtRB pMBESssadded to the reaction mxture such that

the tenmperature remai ns bel ow 20C (pH = 5). After
#hau20 Boeadtaut,ek2951.6 g Of ditad-butyle?-aplleyl s (Phaspropyl-1H-indole-

ARG elg wEred ?/s?%%?'gﬁﬁase@?%o@”o&orél" " A g8 g of
Seggta-%t RYBerBlhmire wané thée aﬂ‘ﬂﬂé@od‘r% i gat‘ltﬁﬁ 3 min) at room

rated.” The "conbi ned aqueous phase
teraperatigteed Wit h 4 | of toluene. The conbi ned organic

NG BTofat S L e ol olahiel arete Tt e 20 E {pRGHE Was added

@l%}ivﬁbé ek BP0 dreaoR 3 inlid Péi(d?ﬁérmlé)” aieH tHat th& &mperature

sol ution under reduced pressure. What remal ns was a
imthe rgactatdaeds nakexcsad 207C. t(aveem@plengdequ akautdidt min, 1079.5 g

of Sdfin vBeloA BBl TRy WER fdel'a i at's kitd i suspension
YGoR QR4 %Zt%?ﬂpe?ﬁiﬂré BrQR8/ r@thMJderQ\cQ é&c@;‘@ 2(@(9 The reaction

X A solution of 1-tert-butyl 2-nethyl 5-brono-1
Frixtyee Was stipredi al seemdgmnesature for about 6 hours

Initially, about 6.33 | of a 5% strength NaHCO; solution were added to the
reaction mixture such that the temperature remains below 20°C (pH = 5). After
about 30 minutes of stirring, the aqueous phase was separated. The organic
phase was once more stirred with 6.33 | of a 5% strength NaHCO; solution for
about 30 min (pH = 8) and the aqueous phase was separated.

The combined aqueous phases were reextracted with 4 | of toluene. The
combined organic phases were washed with 1.74 | of water. The toluene phase
was filtered, and the solvent and the water contained therein were distilled off
from the clear solution under reduced pressure.

What remains was a dark oil which was used for the next step without further
purification.

Preparation 17 : 1-tert-butyl 2-methyl 5-(2-oxopropyl)-1H-indole-1,2-

dicarboxylate
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15

(Preparation 18, 12.5 g, max 32.04 mmol ), tributyltin
nmet hoxide (11.0 mM, 38.2 mmol), isoprenylacetate (5.3

wok004482921 mol ), pal | adi um acetate (0.36 g, 5 BCTIBD3/004441

tri-o-tolyl phosphine (0.977¢, 10 nol% in toluene (40
m) was degassed and then heated at 100C for 8 hours.
The reaction mxture was diluted with ethyl acetate
(50 M), 4M potassium fluoride (aqueous, 100 m) and
left to stir at roOmAEr ayre overnight. The
resul ting mixture was t By ough ar bocel

washi ng the precipit@te t\orotghly Me hyl acetate
(100 M) 10 and the organic pha of [[the filtrate
separated, dried (magnesi um sul ® and the sol vent
renoved i n vacuo. The resi dueOwas Qurified by flash
colum chromat ography on silica g eluting with

pent ane: et hyl acetate (95:5 cha n to 90: 10, by

vol une) to give the title conpound (8 2 g) as a yellow
oi | . 1H NWR ( 3): 5 (11-1, d), 7,44
Allsqlutlgry o;f 2113 t@:ﬂmjyl Cg-me;hyj5 5-150 me-Hi-ind oleg dicarboxylate

(PiEnatations 18b 175! . a 3504 i %btnﬂ:tx%{é?ﬁ!at@%depm 0 m,

B8 Qomnadl), Qeoﬂ:&nylabetetter(ﬁ Joutly U82t rmrhbb)l pEHémC!m)adetate (0.36 g,
Hindol e-1, 2-dicarboxylate Br Owe
ém‘f/@szty'zq-twphpw@og/ (badsg. W rA'Oé@D um. Muene n@’tthynl) was

éegé%%’oénﬁk t'h?ﬁoﬂ'ngatgd CR" hexsE ghe 8( ﬁ{ug é) P S clidn ﬁﬂ%&re was

etrahydrofuran was add

dmteddmuﬂehwﬂacdete( 58l 4M3f)o@sém%| ﬂusa@é ﬁaqueous 100 ml) and
mneral oil, 33.7 mmol) at OC under nitrogen.

ekl i 1R it PRI tempEEAtHTer pveighit f hgntasultiEy it wascfittered
f
578290 RS BR, n pAeBlh B3 apty it et apeite (100

éﬁa thie) ommoadtiasb df ¢dhé rfetrateasepmtanddrietue (meguéslung sulphate)
m xture t| rred vi gorousl y, warm ng gradual | to r oo

?@%B?aﬁ%‘f%‘td@m‘?ﬂe Hp. vage- Jhiey easidum wasdhiified by flash "Column

AfcHRa88fplyon SRgaDer ehiting LB REficRR IRSMatidld (05:5 changing
fth@8:d Onay VSRM)etbegiveam mtmeccaqpeom (&th)aasxaagtelwmvv bil.
nore et hyl

'H NMR (400MHz, CDCl3): § = 8.05 (1H, d), 7.44 (1H, s), 7.25 (1H, d), 7.05
(1H, s), 3.92 (3H, s), 3.78 (2H, ), 2.16 (3H, s), 1.61 (9H, s) ppm.

LRMS (electrospray) : m/z [M-H] 330, [M+Na]" 354.

Preparation 18 : 1-tert-butyl 2-methyl 5-bromo-1H-indole-1, 2-dicarboxylate

Br

N | OMe
Ao b

O

K
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10 acetate (2-fold 200 m ). The conbi ned organics were
dried (magnesi um sul phate) and the solvent renoved in

WO a@d31901 gi ve the title conpound as a pal e yedT/aBroa/id04441

(12.5 g - trace solvent remhining). 1H NVR (400MHz,
CDCI3): 8 =7.98 (1H, d), 7.74 (1H s), 7.50 (11H

dd), 7.00 (1 H s), 3.92 (3H, s), 1.61 (9H, s) ppm

15 LRVS (electrospray) ;. mz [ MtH + 352 / 354, [_I\/HrNag+
Areplutiry of mﬁhvleﬁ'rbé@ﬁn(?éWQQQ%%‘Q.‘CQ{QQBY'ﬁteofPFﬁB?[?éW@, 19, 8.14 g,

32.94° et In, M P (00l AP A ot Bhfice (135 9

6RacH0% diSpersiontin2fineral oloBBI7 mnggrr@tr 0sC ngndErbnifidgen. The
of Boc20 and 1209 | of toluene was added 20 dropw se
fesulting suistyen am lefl de sdir pntil wifesyesgenge aeasedr (Sthaninutes). A
KERHoh S Rt BRI Rolble L fufer FR R (TR a added
o the/relactidon and tive cesuliimg arixtdre stivéd algorowsigewamnting gradually to
2.787 | of a sem -concentrated NaHCO3 sol ution and

faqm| lemrefalurg; pyernightg7he gplvgnt sugs demaved iy v@cnacend the

Ut . h ;
RS SRl S e ByP RS H208ERAY Bhe B (G005, e
brdanis qrhasedwalsesepdrated amals thik sdqudoad extradtednwitihemore ethyl

Sl 281k Hho a0 e S Bl St rioa (magnesium

FRBPRENGRS) 98, et Lempi R AE B e g i cgppound as @

palBryattowloiH 1205 gl-etrace aolvert/teincainirigd. (conmerci al, 10.0
g, 41.6 mmol) in nmethanol (200 mM) was cooled to 0OC

BB e BRRILAIT g 38, (T varb T, 877’50 TH!ER), 7.00

rdyi . enoved in vacuo and the
ﬂﬁ" ug'rg?r(g’g?g&’sfubmgﬂb%‘gp@mni a (500 m). The

resulting solution was extracted with dichloronethane
L BMS (eleaibospray) amde fMreHE Gidizi /ndhtt, dMgiNa] c87@/Y 3é4.

(magnesi um

Alternative process:

5953 | of toluene, 926.26 g of Methyl 5-bromo-1H-indole-2-carboxylate and
35.80 g of DMAP were initially charged in a 20 | reactor. At about 20°C, a
solution comprising 856.63 g of Boc,O and 1209 | of toluene was added

dropwise to the suspension over a period of about 1 hour.The reaction mixture
was stirred at about 20°C for about 2 hours.

The reaction mixture was stirred once with 2.787 | of a 1M citric acid solution,
once with 2.787 | of a semi-concentrated NaHCOj3 solution and finally once with
2.787 | of a semi-concentrated NaCl solution.

The toluene phase was separated and dried over 232 g of sodium sulphate.
The mixture was filtered and the solvent was distilled off from the clear solution

under reduced pressure at 40°C.

Preparation 19 : Methyl 5-bromo-1H-indole-2-carboxylate
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sul phate) and the solvent renoved in vacuo to give the
requi red product as a colourless oil (8.35 ¢g). 10 1H

wOG4(04001VHz, CDCI3): S = 8.96 (1 H, bs), 7.83rPC1L184003/004441

s), 7.40 (1 H, d), 7.30 (I2H d), 7.14 (1 H s), 3.95

(3H, s) ppm LRMS (electrospray) : mz [MH - 252/

254. Alternative process: At roomtenperature and

under a streamof N2, 9.12 | of nethanol and 910 g of

15 5- br onoi ndol e- 2- Brhoxydi c acid were initially

charged in a 20 | reactf he |suspensi on was cool ed

to about 0C. Wth vigor® S g, 088 nl of acetyl

chl ori de were added dropw se th fooling over a

peri od of about 55 mn such at ghe tenperature in

t he reactor does not exceed 5C. The suspension was

then heated to 60C and the reaction m xture was

A i golstibrat ofo B=Bromoaltdindale-26cdrboxyic Tduid r ¢@rhimercial, 10.0 g,

m xture was allowed to cool to roomtenperature )

gdemmqihin methangd 420 anl) wasgepalgshfo 04Cand safprated with HCI(g).
h ; . LShi ff I.C r

The RAEhntR SONBR ey FAloWeEE 1 qrm Bigadallrto Todh temperature

susimigit] Mhewsslvenbelazdrérpovdd it acuanangtther edidiie trbated with

tenperature for abqut 1 hour. The precipitate was )
DT ANEPTVA T (OPBuCTTRSh APHING (Saldtan cANES westracted  with

MR ISP 2 63Er 8% Banks arpd (panesim
sulphafe)emid the sdivgnhemavedat vatud @Cgivet ihe teuairedimrbduct as a
r emmai ns cgzgé nt. WO 2004/ 032921 PCT/1B2003/004441 73
W@H?%& PbAS-38 9)- (2- (benzyl oxy)-5-((1 R)-2- bromp- 1-f
Ftert-butyl (dinmethyl) silylloxy}ethyl)

| -
PHTTR, (Ridvae, CBURILE 2 5'9p (ke TR, 5117580 (15, . 730
(i) ), Vetst @dtjes), 3.@5dBHWssppo a sol ution of net hyl
2- (benzyl oxy)-5-((1R)-2-brono-1-{[tert-

bV (elpEosiiad) o7 Y4541 844 1600 mi). The
resulting mxture was then heated to reflux for 2
Alternative process:

At room temperature and under a stream of N2, 9.12 | of methanol and 910 g of
5-bromoindole-2-carboxylic acid were initially charged in a 20 | reactor. The
suspension was cooled to about 0°C. With vigorous stirring, 881 ml of acetyl
chloride were added dropwise with cooling over a period of about 55 min such
that the temperature in the reactor does not exceed 5°C. The suspension was
then heated to 60°C and the reaction mixture was stirred at 60°C for about
6 hours. The reaction mixture was allowed to cool to room temperature
(overnight). At 480 mbar - 500 mbar, 4.76 | of methanol were then distilled off.
The thick slurry that remains was still readily stirrable. The suspension was
cooled to about 0°C and stirred at this temperature for about 1 hour. The
precipitate was filtered off with suction and the filter cake was washed 3 times
with in each case 400 ml of methanol. The product, thoroughly washed, was
dried in a fresh air drying cabinet at 50°C until the weight remains constant.




hours and then cooled to OC before quenching with
nmet hanol (270 m ). The 10 m xture was left to stir at

w0 goansmeper ature for 16 hours and then the SOPEEBIB2003/004441
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removed in vacuo. The residsie was partitioned between
di chl oronet hane (500 m) and water (500 m). The
aqueous phase was separated and extracted wth nore
di chl oronet hane (500 m) and the conbi ned organic
extracts washed w th saturated aqueous sodi um
chloride (500 nl), dried (rragne3| um sul phate) 15 and

\ywt]osty]:dtnbnmwﬁmhmt ate (100:0 changing to

80: 20, by volune) to give the title conpound (68 7 Q)
as a colourless oil. 1H NVR (400MHz éEﬁ&g
7.42-7.36 (5H, m, 7.29-7.25 (3H, rﬁo . (1 H

d), 5.12 (2H, s), 4.84-4.81 ( I 4. & (2H, s)
3.48-3.40 (2H, m, 0.90 (9H, g , :
(3H, s) ppm LRMS (electrospr= MtNa] + 473 /
475. Alternative : 5o t enper at ure and
under a stream of 381 g of | 25 net hyl

2- (benzyl oxy) - 5- ( -2-br -{[tert-butyl

(di met hyl) silyl]oxy} WO 2004032921 PCT/ |1 B2003/ 004441
74 ethyl)benzoate were dissolved in 6.4 1 of THE in a

E%ﬁﬁ%}/netﬂ_nguma@%ynﬁleg%ou'rrfs?lrbf ~\.A@M gS?ﬁ?ﬂ 3?4 npﬂglt) was added

ArSp Tise Ctormj esolutionT Hf weethyh dzigole ribylgxy)-Se((8R)-2-bromo-1-{[tert-
st ea%r ate such that the tenperature in the reactor

pebdidimetwbnesiyiloxy - effabbenzonte  (reparion xlse W@ 9) in
?é réﬁﬁqoﬂ'aé f(?}dd’ mIfP té’e%l Pﬁg@ﬁﬁxtu{%%a%?ﬂ‘éh'%ted to reflux for 2

I on was en COO out eco

¢m&§3nd Bhign atodittl ¢o g Cebefore hﬁéﬁcﬁhg&hltmmnéfh%frt‘ﬁo ml). The
mxture (1;1) were slow added over a perio

asture mleit sl ataom tempergtieieafior 1é hﬂU&Sh%nci' éfw the solvent

G5B SR 39, al8oupE Lo ae ol Sgcmetnane
(560 enlpandnwtet SO0 mbo I'I'herumzeoubq:)hasstwas separated and extracted

concentrated further mbar and 40C. The .oil
ML mgee dighl %P%@Hl'%?ﬁoﬁ r@%w@rthm@ﬁa d \REg3nig extiacts washed

WitkPSatitdt8d 194ueBEE So@Afin ThiorldeP{500PkP), dried (magnesium sulphate)

and the solvent removed in vacuo. The residue was purified by flash column

chromatography on silica gel eluting with cyclohexane:ethyl acetate (100:0
changing to 80:20, by volume) to give the title compound (68.7 g) as a

colourless oil.

'H NMR (400MHz, CDCl3): & = 7.42-7.36 (5H, m), 7.29-7.25 (3H, m), 6.94 (1H,
d), 5.12 (2H, s), 4.84-4.81 (1H, m), 4.74 (2H, s), 3.48-3.40 (2H, m), 0.90 (9H, s),
0.11 (3H, s), -0.07 (3H, s) ppm.

LRMS (electrospray) : m/z [M+Na]" 473 / 475.

Alternative process: At room temperature and under a stream of N,, 1381 g of
methyl 2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl) silylloxy}
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Since the organic phase is slightly turbid, it was
dried over 400 g of Na2SO»4. 15 The m xture was
woeésesmd; and the sol vent was distilled off fromBies/004441

cl ear solution under reduced pressure. \Wat renmains

was a honey-col oured syrup. Prepar ation 21 Met hyl

2- (benzyloxy)-5-((1 R -2-brono-1-{ tert-

but | (di met hyl)silylloxy} et hyI_I) benzoate OTBDMS Br
)b@n@oatgo'vem disgatyedifpeddiafrid R iva deaeter. ol ha fQ?&W@fSOlUtion
r??a?té HouP5-Crevera. fefid 81f 2rH°c£P¥ 6.4 1 of the 1M BHyTHF

sa |cy ate were I ni

cemcplex in BB M@eObdﬂeﬂaﬂmpmeaabwateawrtatehetmch that the
added. At about 23C, 860.4 g (600 _m) of benzyl
Eﬁ"ﬂﬁ?@@f\ﬁéﬂéh%moﬁfﬁ@ﬂﬁm between 4(1G¢ rdACover  a

FRey8fetin Rae wasfird 88 C fa%analt Chal ® 0o i on
rhet nelaetlmsohmonrwds ahem%ofent taahbout 50t@.uUTe.debompose excess
BFsgor M cBmRginendoB0; ittt MSOR bbarbaagf1) Were siowty

B&dLY %%QP%/ &&f&d‘l&f aEéutwcﬁugdgg& mathhéttwdeﬁau?é irf tHeSreactor

tenperature over a period out 33
doeﬁe\nkemeemﬂ;O@l rred at roomtenperature for about

ther 2 5 Th i ltered off ,
TRELREistion Pl i cofice RRtech kb eg ekl v eiatite %t 40°C. To
Vérhbvé "r‘eﬁé@ﬁl S@dants: %sélv@ﬁtsm’ﬂi@hlxﬁ?@ \Ade' éc%cé‘rﬁ\*é@ed\’?tﬁther at

hen washed with a total of 5 2 of

Mtrabarzam dPa@ol haiotly residue: wgs deISQIVBdI ln@rl efaMd Bragnd washed
ri in.a fr lr ' cabi net at 50C until the

&é‘rﬁ% Wﬂgﬁ%eﬁgﬁgaﬁé?ﬁgy‘&&%{bom tenperature and under

8irfde’ BRTOAJan® phasd & klightlyRirbidn @l was dried. Ver! 400 ga@l’SNaZSO4.

THE were initially charged in a 20 | reactor. 1226.89 )
dhefmixtyseevas filtered 2ams e, selxgntysas distilled pff frasmihe clear solution

' ' i t of
FRbPE BB el Hrem et el Bbrey ol fs
3.79 1 of abs. THE Wth vi gorous stirring, this
Peéparation\as 2ddded drMethye o2dbeazyloxyp8-(¢f RpRBromo-1-{[tert-
3.5 hours. After addition of about 4.5 1 of the

Ivijoxy} ethyhbenzeate ns

OTBDMS

Br
S
(|) O
CH,

At room temperature and under a stream of N,, 2.334 | of DMF and
933.67 g of methyl 5-acetylsalicylate were initially charged in a 20 | reactor.
695.2 g of potassium carbonate were then added. At about 23°C, 860.4 g (600
ml) of benzyl bromide were added dropwise with stirring over a period of about
12 min. The reaction mixture was then heated at about 45°C for about 45 min.
The reaction mixture was stirred at 45°C for about 5 hours. The reaction

mixture was cooled to about 15°C, and a total of 8.72 | of demineralized water
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to precipitate. After the addition, 11.8 | of water
wer e added dropwi se over a 15 period of about 1 hour

WOWRER/0819gDr ous stirring such that the tenperat PCEIB203/004441

the reactor remai ns betweédn 15C - 20C. The
preci pitated product was filtered off wth suction
and washed 3 tines with in each case 1.77 | of vvater

Then, the filter cake was sucked thoroughly dry
WeEn addeqiwith shiTiRgiah taisdampgEaiute oyen a period af About 913 min. The

§5 e, o1 L 458 TR 6 ADUTRIREED Mot The
precipitate . was diterede dff ogith pueicnirand theefilber n?(at wasswashed twice
't|IIe off a si due

@b iepeh s P ST waley The Bl eSkenifat dorr Washeaith a total of
Wg hofltrt1 e WhterBhi); aﬁBij'fbgﬁ éTL 1:9. B huﬂf ot Qakdrie 1 a fresh

ase separation rgani c ase was washed
aumdcmngndalblne’u ak 40PC ciaticthe0eight m‘mamse:onstamte with 500
m of 25 a 5% strength NaHCO3 solution and finally
wth 500 Ml of a 5% strength sodium chloride

sol ut A@rﬂoorﬁft‘eﬁﬁpé}éw'ré‘%n@V@rﬁdéroé) s&eafn HBRSOf, 18t INSF methanol and
organi ¢ phase was filtered, and the solvent was

51Qs1t i off ab:s JHF wenpinsiallyychanged in e&@ddeapﬁoesmﬁe%g of 5-Acetyl-

2ROl ) A5 SRy Wl o100 5

606 tBtraph-bitypamPRsHlmVibeolidy Were disddivednite8. 801 of abs. THF.
reduced pressure at about 40C. Wth stirring, the

WYith vigoseus stirsingeflisselatioy wamaddeddoopwisefover asperiod of about

390308 e EARUB S 365125 0 RS R0l § BBt ogis

tce ppedipitatee After tise\veditionhdurs | of heatdOwiPe Hdiddo9dbpwise over a
PCT/ 1 B2003/ 004441 76 precipitated product was

peried of ahaut i Rqur with visereusystiEisgech thakdhe temperature in the
Eé%@#%%(ms%eg\n?éﬁ 19"”éha{(@ £° 19 ﬁ'ﬂecgﬁta'tébe u@t t was filtered off

pr opano I'ter c was drie
ulmtyu thoabaﬂththeétﬁ)UMeSOﬂtmm ielach loaseel .ghtl dfewaﬂensThen the

Reale, as s1ioksq thoeguay dBrand wWasher Swina Wil fneasease 1.77

ageoat
s) ggﬁrpgut ynﬁﬁ&l{%ﬁﬂ FSJIH)?I(T? "pﬁlz%rkl%d\gé§g§%ggn az%% c)rP/ 'g cabinet
ah80%C uptli tetvngigbhienwipy conistaet.(0. 44 g, 3.6 mml) in
DMF (270 M) was left to stir at roomtenperature

e R AT TR B o kol il o Gl . e
(Bw tré&.d@é&ﬂa@@is@@%deﬁwhxn ofaémwta@et(aw%n@ %eﬂnﬁlr\f@i Qith 1 | of

. The organl c phase was seé)ar ated and
water and 500 ml of

N hydrochlorlc acid. After phase separation, the organic
phase was washed twice with in each case 500 ml of water, once with 500 ml of
a 5% strength NaHCO; solution and finally with 500 ml of a 5% strength sodium
chloride solution. After drying over 100 g of Na;SO,, the organic phase was
filtered, and the solvent was distilled off completely under reduced pressure at
about 40°C. The oily residue was taken up in 1167 ml of 2-propanol. To remove
remaining ethyl acetate, about 600 ml of 2-propanol were distilled off under
reduced pressure at about 40°C. With stirring, the distillate was replaced by
about 600 ml of fresh 2-propanol. The mixture was allowed to cool to room

temperature (about 20°C) and stirred at this temperature for several hours. The
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washed with 2N hydrochloric acid (2-fold 500 nl),
saturated aqueous sodi um bicarbonate (2-fold 500 m)

wagatunatsed sodi um chloride (500 m), dried (nRODERI00EI004441

sul phate) and the sol vent riéenoved in vacuo to give the
title 15 conpound as a colourless oil (91.0 g). 1H

NMR (400MHz, CDCl 3): 8:781(1H bs) 7.51- 30(6H

m, . 7.01 ( 1H d), 5. s), 4.85-4.82 (11

Bregipitated pgduct was- Riered pﬁwltwuct@m@nq mashgsi 7 timed ihoroughly

WI\Q] +ac§|0§ %8?83#. OEZ)CO%%% gé{@a('\%gefﬁé Etﬁﬁl; Péme wadl &ried in a

freskeaimdrying(dqabiR)et 2t fbouit 5)Cluptilehg iveihlyt leamain® tonstant.
propel )-1 Hindol e-2-carboxylate OLH 1 O Prepared
usi ng the procedure of Preparation 15. 25 1H NMR (400
MHz, CD30OD) : 8 = 7.56-7.48 (5H, m), 7.43-7.40 (2H,

M, 7Al9  &diddonsS) . éf 04 (etyl d) . ﬂﬁfe%rﬁwbx%sq 1RyR2-Bromo-1-
(2H, q), 4.03 (3H, s), 3.45-3740
hydroxpathgitieronte K2 008/ 904951mm) 3migazle (18563, gn)272 mmol)

@{ﬁ @cﬁmsws.wgws %E%P g3 n(xag)%:M- 39 (3@1 4 m 19 .

gi%etrsiylﬁh yﬁduﬁ@ (834 g, = BYtmol) in DMF (270 ml) was left to stir at
rrethl- - (2R) - 2amnopropy||-1H-|ndo e-2-

mdampaf@tumundenal nittogen @tmpsehenector & patgod (96 24nhewrs. The

ar 2, cr r
LORET TR0 P PR bt A bt betucen ety
dcdtate/ §5|(§D (nﬂb'l and) waFer2(500 r:'hE) (A8, o@nlcﬂpﬁése (wdd s@parated and
4. 04 3.18-3.10 n? -2.65 (2H,
waggeé yith g " hydrpghloric aC|d (2 fold 500 mI) saturated aqueous sodium
bicarbonate (2-fold 500 ml) saturated sodium chloride (500 ml), dried
(magnesium sulphate) and the solvent removed in vacuo to give the title

compound as a colourless oil (91.0 g).

'H NMR (400MHz, CDCl5): 6 = 7.81 (1H, bs), 7.51-7.30 (6H, m), 7.01 (1H, d),
5.19 (2H, s), 4.85-4.82 (1H, m), 3.91 (3H, s), 3.48-3.39 (2H, m), 0.90 (9H, s),
0.11 (3H, s), -0.08 (3H, s) ppm.

LRMS (electrospray) : m/z [M+Na]" 501 / 503.

Preparation 22 : Ethyl 1-methyl-5-((2R)-2-{[(1R)-1-phenylethyllamino}
propyl)-1H-indole-2-carboxylate

Prepared using the procedure of Preparation 15.
'H NMR (400 MHz, CD3;0D) : 5 = 7.56-7.48 (5H, m), 7.43-7.40 (2H, m), 7.19
(1H, s), 7.04 (1H, d), 4.62 (1H, q), 4.35 (2H, q), 4.03 (3H, s), 3.45-3.40 (1H, m),



10

15

20

25

(3H, d) ppm LRMS (ESI) : mz [MH + 261, [ MtNa] + 283.
15 Preparation 24 : Ethyl

wa 200082021 5- { (2R) - 2-r (( 2R) - 2- (4- (benzyl oxy) - 3- paYTB203/004441

met hyl ) 77
phenyl | -24[tert-butyl (di met hyl)silylloxy}ethyl)am nolp
ropyl}-1 H indol e-2-carboxylate Si- -0 H N 00g NI
O~ O  _HO Prepared using.the amine from Preparation :
27BBiR2 (o ge2 AomBOad Horaok 80 (3H: Bh hedd (3t ot AG3H, )
SS ribed for Preparation 14. 'H NMR (400 MHz, CD3CD)
. 8'=7.43-7.26 (84, m, 7.18 (1 H, bs), 7.10 (1 H,
URMS €ESB : (M2, [MPH]" 6332[M4Ka] " ®B7. 4. 99 (2H, s),
4.71-4.68 (1H, m), 4.58 (2H, s), 4.29 (2H, q), 4.01
(3H, s), 2.98-2.90 (2H, m, 2.78-2.73 (1 H m,

HEtHYE 1-meth9l-632 R)E-2 -andinbbrogi-1H-indblé2-

cEfbOxylate 7 [ MHH| + 631, [ MeNa] + 653. WD 2004/ 032921
PCT/ 1 B2003/ 004441 F' Preparation 25 : Ethyl
t

1- et hyl -5-[(2R) - 2- > t - butyl (di met hyl)

silyll oxy}-2-[4-hydroxy- 3- r oxynry hyl ) phenyl I et hyl }

ami no) propyl I -1 H i ndol e-2-cark5?bxy at€ Sim 0 H ~ HO

| NI O- 1 O5 HO Prepared using @he ester from
Elrr%g%;aatlillsgrpg rge %rr]r%ntehf(reom%%graqﬁ)sncﬂ baendd Ihoer method described for
Preparation 14.

'H NMR (400 MHz, CD3;OD) : 8 = 7.46-7.40 (2H, m), 7.22-7.19 (2H, m), 4.35
(2H, q), 4.04 (3H, s), 3.18-3.10 (1H, m), 2.77-2.65 (2H, m), 1.39 (3H, t), 1.10
(3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 261, [M+Na]" 283.

Preparation 24 : Ethyl 1-methyl-5<{(2R

methyl) phenyl]-2-{[tert-butyl(dimethyl)silylloxy}ethyl)amino]propyl}-1H-

indole-2-carboxylate

Prepared using the amine from Preparation 23, and the bromide from
preparation 21 and the method described for Preparation 14.

'H NMR (400 MHz, CD;0D) : § = 7.43-7.26 (8H, m), 7.18 (1H, bs), 7.10 (1H, d),
6.98 (1H, d), 6.72 (1H, d), 4.99 (2H, s), 4.71-4.68 (1H, m), 4.58 (2H, s), 4.29
(2H, q), 4.01 (3H, s), 2.98-2.90 (2H, m), 2.78-2.73 (1H, m), 2.65-2.58 (2H, m),
1.36 (3H, t), 1.11 (3H, d), 0.73 (9H, s), -0.07 (3H, s), -0.24 (3H, s) ppm.

LRMS (ESI) : m/z [M+H]* 631, [M+Na]" 653.
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'H NMR (400 MHz, CD3OD) : S = 7.35-7.31 (2H, ), 7.18
(1H, s), 7.11-7.06 (2H m, 6.92 (1 H d), 6.58 (1 H,

WOl 200443861 4. 63 (1 H, m, 4.53 (2H, s), 4.37 (2PCT/AB2003/004441

10 4.05 (3H, s), 2.96-2.8772H, m, 2.76-2.56 (3H, m,
1.40 (3H, t), 1.10 (3H, d), 0.72 (9H, s), -0.08 (3H,
s), -0.26 (3H, s) ppm LRMS (ESI) : mz [MH + 541,
[I\/H\Ia]+ 563. Preparation 26 :

I\/lethyl 5- [(2R) 2-({(2R) -24[ tert-butyl (di nethyl)silyl

bll -2 on 2 bxgmethyl)pherfylJethgl}amiho 11-1H-
N | 1 O HO Prepared using the ester from

d the nethod described for
Preparation 11. 20 IHNI\/R(4OO WMHz, CD30OD) : 5 =

744739(2Hn)725\(>\@ 7.16-7.00 (3H, m
Hn)

4.64-4.56 (2H .
3.13-2.89 (4H m,

. . _S) 0.04 (3H, s), - 0.24
032021[P /004441 79 LRVB
3, VH 53t = ation 27 :

6.72 (1H, d), 4.99-4. 96g;(1
4.02 (3H, s), 3.60- 3.64
1.27-1.26 (3H, m,
(3H, s) ppm WD 2
(ESI) : mz [
Et hyl 1-ethyl-5-(( ot hyI | am no}

propyl)-1 Hi ndahce-Z car boxyl ate C]_H N~-5 O Prepared

%?_épagr s g ?C%deusrgr enyb&%ge{rg{l#r? a|7d ZtEIe(rj]ﬁth 8escribed for
ﬁr@ﬂaré%h 19)

'H NMR (400 MHz, CD30D) : § = 7.35-7.31 (2H, m), 7.18 (1H, s), 7.11-7.06
(2H, m), 6.92 (1H, d), 6.58 (1H, d), 4.66-4.63 (1H, m), 4.53 (2H, s), 4.37 (2H, q),
4.05 (3H, s), 2.96-2.87 (2H, m), 2.76-2.56 (3H, m), 1.40 (3H, t), 1.10 (3H, d),
0.72 (9H, s), -0.08 (3H, s), -0.26 (3H, s) ppm.

LRMS (ESI) : m/z [M+H]" 541, [M+Na]" 563.

Preparation 26 : 1-Methyl-5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-
2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]-1H-indole-2-

L4

SI\

N
[ ] |
HO : OH

0O
HO

carboxylic acid

Prepared using the ester from Preparation 25 and the method described for
Preparation 11.

'H NMR (400 MHz, CDsOD) : & = 7.44-7.39 (2H, m), 7.25 (1H, s), 7.16-7.00
(3H, m), 6.72 (1H, d), 4.99-4.96 (1H, m), 4.64-4.56 (2H, m), 4.02 (3H, s), 3.60-
3.54 (1H, m), 3.13-2.89 (4H, m), 1.27-1.26 (3H, m), 0.72 (9H, s), -0.04 (3H, s), -
0.24 (3H, s) ppm.
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4.68-4.63 (3H, n), 4.40 (2H, q), 3.52-3.44 (1 H, m,
3.29-3.25 (1 H n), 2.78-2.72 (1 H, ), 1.74 (3H, d),

wa2ebd/opBky t), 1.37 (3H, t), 1.24 (3H, d) ppm PADIRINER04441

(ESI) : mz [MtH + 379, [M#Na] + 401. Preparation 28 :
Et hyl 1-ethyl -5-f(2R)-2-am nopropyll-1 Hindole-2-
carboxylate H2ZN I / | O N 15 Prepared using the
amne fromPreparation 27 and the nethod described for
PR&WSUESI)om/Z4M4H] VR [ME¥ajva35. cD3CD) : S =
7.46-7.41 (2H, m, 7.20-7.18 (2H, m, 4.61 (2H, Q),
4.35 (2H, q), 3.17-3.09 (1H, m, 2.77-2.64 (2H, m,
Prégatation 27 Eth I41-ef {01 R3tpHén '

gqnvl)-ﬂfbmdnle-z-carboxylate

-54(2R) - 2-f ((2R) - 2-f 4- (benzyl oxy) - 3- (hydr oxy
net hyl ) phenyl | - 2-
tert-butyl (di nmet i Lyl o
i ndol e-2 -ca rboxyl p /032921
PCT/ 1 B2003/ 004441 80~ S. " H <Ay QX O/ O HO
Prepared using the am ne from PrEPar : on 28, and the
brom de from preparation 21 and thod descri bed

I??%%ar?g%r’?iﬁo ge@”rféy i’4gﬂq'° 1 (1H d; ® 5 6.99
E#WMF#)(fO@ Mﬂzz b‘l:bsO@) 85 0;051?2#115 ﬁH fh%7$24 (Wi (’32"7 .07 (1H, d),

m68-4 6233M, 611), 6340 2r|r1,,q)13:52-3,43:(1(-|6ﬁ1)) #§)29- 3,25](1(-BH)) 2.78-2.72

[RtesPpesrs (ML (AR T 8557 Raindy 12457 o) Bk

LRMS (ESI) : m/z [M+H]* 379, [M+Na]" 401.

tth )am nol propyl }-1 H

Preparation 28 : Ethyl 1-ethyl-5-[(2R)-2-aminopropyl]-1H-indole-2-
carboxylate

Prepared using the amine from Preparation 27 and the method described for
Preparation 14.

'H NMR (400 MHz, CD;0D) : & = 7.46-7.41 (2H, m), 7.20-7.18 (2H, m), 4.61
(2H, q), 4.35 (2H, q), 3.17-3.09 (1H, m), 2.77-2.64 (2H, m), 1.39 (3H, t), 1.34
(3H, t), 1.10 (3H, d) ppm.

LRMS (ESI) : m/z [M+H]" 275, [M+Na]* 297.

Preparation 29 : Ethyl 1-ethyl-5-{(2R)-2-[((2R)-2-[4-(benzy|oxy)-3 (hydroxy
methyl)phenyl]-2-{[tert-butyl{dimethyl)silylloxy}ethyl)amino]propyl}-1H-

indole-2-carboxylate
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10 Preparation 30 : Ethyl 1-ethyl
-5-[(2R)-2-({(2R) -2-{[tert-butyl (di methyl)

waRboloBmd2Y} - 2- f 4- hydr oxy- 3- (hydr oxymnet hyl ) phenpd¢t/asdoyd/jos441

am no) propyll -1 H indol e-30carboxylate Si. O H N
HOIl I NI O- HO O Prepared using the am ne from
Preparation 29 and the nethod described for 15
Preparation 12. 'H NWVR (400 MHz, CD3OD) : 8 =
7.38-7.35 (2H, m), 7.19-7.09 k3H, m, 6.96 (1H d),
6.64 (1H, d), 4.68-4.58 (5d , 4.37 (2H, q),
2.98-2.60 (5H, m, 1.41 é%FI: t), 1.36 (3H, t), 1.10
(3H, d), 0.72 (9H, s), -0y09H3H, s), -0.25 (3H, s)

ppm LRVB (ESI) : N 5B, + 577. 20

Preparation 31 : 1- 0

-5-[(2R)-2-@%Q4[tert-butyl(di th¥)s IyT“I/oxy}-Z-
dr

[ 4- hydr oxy- qié t hyl ) phenyl | et hy\} a@i no) pr opyl |
-1 Hindol e-2- carboxylic acid WD 2004/ 032921
PtdpdrBd0Q8ing04Hd lanfide fromm PrbbarfationO28, / aft | thHeH Brbhfide from

Prepared using the am ne from Preparation 30 and the

rean#atiered dangdhefmaethopdgsaribed for Areparationtd.(400 Mz,
; = < 5 {2 )

a5 G400 e, GbGo S 85 4Pnod 18R, GihB0R. &) 711 (1H, o)
8199 AH0dy 65 gﬂhﬂ, d5.08.(2A 3),4P 761470 (TH, m(ﬁ4%‘9‘r-3:%4(4H, m),

4H, . 1.27-1.21 (6H, . 0.67 (9H, s), -0.09 (3H,
g)e,,o (23-?39 390-2.88 (2hpm), 2.78-2.61 (3H, m), 1.37-1.31 (6H, m), 1.11 (3H,
d), 0.73 (9H, s), -0.08 (3H, s), -0.24 (3H, s) ppm.
LRMS (ESI) : m/z [M+H]" 645, [M+Na]" 667.

Preparation 30 : Ethyl 1-ethyl-5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)
silylloxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]-1H-

Ve

indole-2-carboxylate

SI\
0

N
[ ] |
HO N O~

HO ©
Prepared using the amine from Preparation 29 and the method described for
Preparation 12.
'H NMR (400 MHz, CD30D) : § = 7.38-7.35 (2H, m), 7.19-7.09 (3H, m), 6.96
(1H, d), 6.64 (1H, d), 4.68-4.58 (5H, m), 4.37 (2H, q), 2.98-2.60 (5H, m), 1.41
(3H, 1), 1.36 (3H, 1), 1.10 (3H, d), 0.72 (9H, s), -0.09 (3H, s), -0.25 (3H, s) ppm.
LRMS (ESI) : m/z [M+H]" 555, [M+Na]" 577.

Preparation 31 : 1-Ethyl-5-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-
[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]-1H-indole-2-

carboxylic acid




LRVS (ESI) : mz [ MtH + 527, [ MtNa] + 549. 10
Preparation 32 : Acetic acid 1-nethyl ene-propyl ester

wW@®2000038et - 1-yne (13.5 g, 0.25 nol) was added POT/EB2003/004441

10

15

20

solution of nmercuric acetate (1.2 g, 4.6 mmol) and
boron trifluoride dietherate (1.68 g, 11.8 mmol) in
acetic anhydride (40 m) at -10 C. After stirring for
3 h, the solution was left at -20 15 C overnight. The
reacti on m xture was adde 0o a cooled (0 C 6.6 M
solution of sodium hydrg (150 m). Diethyl ether
(150 m) was then added~8nd the nmixture stirred for 1
h. The etheral |ayer wag sarat ed and washed with
brine and dried ( : P Othy was purified by
distillation (120 oyiela |Io|g459) 20
1H NVR (400 MHz HOCD3 : 18 (3H,
s), 2.20 (2H, q),y4-75 (2H 2xs) Prebar@“on 33 : 1
-tert-Butyl 2- matHyI 5- (2- oxobutyl)-1 Hindol e-1, 2-
B"rema‘rbdx;dnag ¢h&\@nzine 4@ Fr2pafiiohl B2 GH8Y e dkthod described for
010Q, x Prepared using the brom de from
Bf‘iﬁﬁi@ﬁ?n dA- 18, the ester from preparation 32 and the

par 1
SR (AP G5 R0 F 5290 oy ) VB 00 i 0.0
(BH,pal,t6.87VI(1H, 9)0b9dwt.od (iDM 1) 4@&1—4 557(495 ) 3]'548)49 (1H, m),
3.92 %SH, s), 3.77 (2H, s), 2,48 (QZH, q), . 1.62 339H’
3)09-2.8444H81m). 1) 2?1 (RS ESOY OFhis). tdARAPH. 558029 (3H, s)
%ﬁparatlon 34: Methyl 5-((2R)-24[(1

1- phenyl et hyl | am no} but yl ) 1 H 10
LRMS ESHcanfadirHgt 62/ [M+Na]™ 549.

Preparation 32 : Acetic acid 1-methylene-propyl ester
o)

oA

)T

But-1-yne (13.5 g, 0.25 mol) was added to a solution of mercuric acetate (1.2 g,

4.6 mmol) and boron trifluoride dietherate (1.68 g, 11.8 mmol) in acetic
anhydride (40 ml) at —10 °C. After stirring for 3 h, the solution was left at —20
°C overnight. The reaction mixture was added to a cooled (0 °C) 6.6 M solution
of sodium hydroxide (150 ml). Diethyl ether (150 ml) was then added and the
mixture stirred for 1 h. The etheral layer was separated and washed with brine
and dried (Na;S0O4). The product was purified by distillation (120 °C) to yield a
clear oil (4.5 q).

'H NMR (400 MHz, CD30D) : § 1.05 (3H, t), 2.18 (3H, s), 2.20 (2H, q), 4.75 (2H,
2xs)

Preparation 33 : 1-tert-Butyl 2-methyl 5-(2-oxobutyl)-1H-indole-1,2-

dicarboxylate




10

15

20

N O\ 0"k 00 X Prepared using the am ne from
Preparation 33 and the nethod descri bed for

wér@pasnmki on 16. 1H NVR (400 MHz, CD30D) : 6 =PCT/IB2003/004441

0.81-0.95 (3H, 2xt), 1.27 @3h, 2xd), 1.62 (9H, 15 s),
2.53-2.89 (3H, M, 3.90 (1 H mM, 3.92 (3H, 2xs),
6.82-7.20 (4H, m, 7.23-7.29 (4h, nm, 7.90 (1 H m
ppm LRVMS (APCl) rriz [I\/H—|]+ 451. Preparation 35 :

Met hyl 5-((2R)- 2{[(1 et hyl | am no} butyl)-1
H 20 indol e- 2- car boxylJat el c11i HIH g5 W0 2004/ 032921
PCT/ 1 B2003/ 004441 837 Prepared g the bromi de from

Preparation 34 and the nethod dﬁ%coi bed for

Preparation 15. ' H NWMR (400 , o) : 8 =

7.50-7.41 (7H, m), 7.12 (1 H s}y .03 (1 H, d), 4.43
3.91 (3H, s), 3.31-3.24 (2H, m, 3.15-3.08

Iep@reg)qsmg the bropaide fram Prepanation 187 theg pisted from preparation 32

e mintd sﬁéﬁi%ﬂ fésﬁ’ ftlabh o LFVS (ES) 2
%NI@R)(NQOWHEOQ %wgﬂhh )276454 pﬂafyg)at;% HANJ, partially

repred usi n brom de f'r
Pbequred thyosol@enty id05b féHre}, I309R (BHd.cs)i Bel¥ (ZH s) 248 (2H q), 1.62

H NVR (400 Mz, CDCI3) : 8 = 0.
éﬁps%i IO@"'ISWH’H s), (7 34 (1H, d), )7 13 7.15 (2H
ERM§(@§|)($MZ W+N8]*Q%82 88 (2H, m, 2.55-2.50 (1H,
m, 1.51-1.20 , 0.99 (3H, t) ppm

Preparation 34 : Methyl 5-((2R)-2-{[(1R)-1-phenylethyl]lamino}butyl)-1H-

indole-2-carboxylate

o)

Prepared using the amine from Preparation 33 and the method described for
Preparation 16.

'H NMR (400 MHz, CD30D) : & = 0.81-0.95 (3H, 2xt), 1.27 (3h, 2xd), 1.62 (9H,
s), 2.53-2.89 (3H,m), 3.90 (1H, m), 3.92 (3H, 2xs), 6.82-7.20 (4H, m), 7.23-7.29
(4h, m), 7.90 (1H, m) ppm.

LRMS (APCI) : m/z [M+H]" 451.

Preparation 35 : Methyl 5-((2R)-2-{[(1R)-1-phenylethylJamino}butyl)-1H-

indole-2-carboxylate
@\/H
N
] | ]
- N O\
H

o)
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15 LRVS (ESI) : mz [MH + 247. Preparation 37 :
Met hyl 5-{(2R)-2-f

W@ e@RN3B2F4- (benzyl oxy) - 3- (hydr oxynet hyl ) PCT/IB2003/004441

phenyl | -24ftert-butyl (di mesbyl )silyll oxy}ethyl)amn nol
butyl }-1Hindol e-2- carboxylate S O HH O 20 HO
Prepared using the brom de from Preparation 18, the
ester frompreparation 36 and the nmethod descri bed
Poepa?edpmlrzg thenbrognide HranviRrepactinniz34 anditisy method dgsedbed for
E:, bs). & 60-7.50 (6H, m), 7.44 (1H s), 7.41-7.26
a'ﬁf 898 (1H, d), 5.25 (2H s), 4.95-4.85 (3H,
S 2004/ / / s
PR RR0 M EDERISPY 36 Tl wind2 A o7 0511, o)
4 431(1(+H0Hy), 3)91 @Fﬂ.$)(3la1 -3p4 (ZH 00, 8318-398 ([ptnm), RMEB-2.92 (1H,

T T e R

LRMS eESh bqﬁ&l[mfgeggyl )silylloxy}ethvl)am no]
butyl} 1Hi ndol e carboxylic acid Si - OH~ NI/ ~

Ol/ NOH H HOOPreparatlon 37 (790 ny, 1.28 mol)
‘ .n 40

=8 aratlio « JWI6 ( e n R al
sol vent was rermved—um to yield a yell ow foam
(870 ng). LRMS (APCI) 603. Preparation 39
© 5-f (2R)-2-({(2R)- WO\
2-f 4- (benzyl oxy) - 3- (hydr oxynet h)u ) o

Prepared using the bromide from Preparation 35 and the method described for

Preparation 14.

"H NMR (400 MHz, CDCl3) : & = 9.39 (1H, bs), 7.49 (1H, s), 7.34 (1H, d), 7.13-
7.15 (2H, m), 3.93 (3H, s), 2.99-2.88 (2H, m), 2.55-2.50 (1H, m), 1.51-1.20 (4H,
m), 0.99 (3H, t) ppm.

LRMS (ESI) : m/z [M+H]" 247.

Preparation 37 : Methyl 5-{{2R)-2-[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)
-2-{[tert-butyl{dimethyl)silylJoxy}ethyl)amino] butyl}-1H-indole-2-
carboxylate

H
N
I |
@/\O N (O
H

Prepared using the bromide from Preparation 18, the ester from preparation 36
and the method described for Preparation 13.

'H NMR (400 MHz, CDCl3) : & = 8.83 (1H, bs), 7.60-7.50 (6H, m), 7.44 (1H, s),
7.41-7.26 (4H, m), 6.98 (1H, d), 5.25 (2H, s), 4.95-4.85 (3H, m), 4.08 (3H, s),
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phenyl | -2-{ftert-butyl (di methyl)silylloxy}-ethyl}am no

WO baotpbio2N- (4- chl orobenzyl ) -1 Hindol e- 2- car bpRBIB20E3/004441

Si - OHC ¢co0?00 Prepared4using the acid from
Preparation 38 and the nethod described for
Preparation 1. 20 '"H NVR (400 WHz, CD30D) : S =
7.77-7.62 (12H, m, 7.38-7.34 (2H m, 7.25 (1 H d),
8.03280 45 an), £9831.65HdHs M), 5. 0Q (8HDSE), (110H(OH) §),0.98 (3H, s),
(2H, s), 3.25-2.95 (5H, m, 2.00-1.65
Piﬂ (%i:} S)fp
(3H, t), 1.10 (9H, s), 0.28 (3H, s),
ORMB 353“) awzqmmH]V@ZOOM 032921 PCT/ |1 B2003/ 004441 85
LRVS (ESI) : mz [MtH + 726. Preparation 40 :
5- [(2R) 2- ({(2R) 2-f 4- (benzyl oxy) - 3- (hydr oxynet hvl)

éﬁﬂ)’ut dhﬁé Is1 loxvpsth aﬁ‘nﬁé BQ ﬂﬁmﬂole-@-é‘hrbox lic
~co Prepared using the aci rom Preparat I on

agidhind the method described for Preparation 1. 'H NWR
(400 MHz, CD3OD) : 8 = 7.45-7.20 (10H, m, 7.10-6.85
(5H m, 6.63 10 (1 H, d), 500 (2H, s), 4.70 (1 H,
t), 4.60 (2H, d), 4.55 (2H g%), 3.85 (3H s), 2.85
(1H, m, 2.75 (2H m, 2.60 (24 m, 1.60 (1H, m,

1.40 (1H, m, 1.00 (3H 78.(9 s), -0.05 (3H,
s), -0.25 (3H s) 1 m I+ 722. 15
Preparati on &> ) - N OH

2-f4- (benzyl hyd oxymet hvl) H

phenyl | - 2- {ft butyd) di met hyl ) silyll oxy}- &t hyl } am no
?ggarlaltlén 3(7 790 mg, 1.28 mmol) and LiOH (1 M in water, 2.56 ml) in THF

(40 ml) and water (6 ml) were stirred at RT overnight. The solvent was

removed in vacuo to yield a yellow foam (870 mg).

LRMS (APCI) : m/z [M+H]" 603.

Preparation 39 : 5-[(2R)-2-({{2R)- 2-[4-(benzyloxy)-3-(hydroxymethyl)
phenyl]-2-{[tert-butyl(dimethyl)silylloxy}-ethyl}amino)butyl]-N-(4-

chlorobenzyl)-1H-indole-2-carboxamide

\><

Prepared using the acid from Preparation 38 and the method described for

Preparation 1.

'H NMR (400 MHz, CD3OD) : 8§ =7.77-7.62 (12H, m), 7.38-7.34 (2H, m), 7.25
(1H, d), 6.99 (1H, d), 5.33 (2H, s), 5.01-5.05 (1H, m), 4.95 (2H, s), 4.85 (2H, s),
3.25-2.95 (5H, m), 2.00-1.65 (2H, m), 1.33 (3H, t), 1.10 (9H, s), 0.28 (3H, s),
0.10 (3H, s) ppm.
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di met hoxybenzyl)-1 Hindol e-2-carboxamde Si - OH NI
I NOH HOO O- Prepared using the acid from

wére@pasmki on 38 and the nmethod described for POT/IB2003/004441

Preparation 1. '"H NVR (4008vHz, CD3OD) : Contains 8 =
7.50-7.20 (10 H, nm), 7.10-6.60 (4H, m, 6.50 (1 H,
nr), 5.00 (2H, s), 4.70 (1 H, t), 4.60 (2H, d), 4.55
g I)E 3.85 (6H, ,WD 2004/032921 PCT/ |1 B2003/ 004441
BMS (E8I)ganfziN+Hl) 728. 75 (2H, n), 2.60 (2H, m), 1.60
(1H, m, 1.40 (1H, m, 1.00 (3H t), 0.78 (9H, s),
-0.05 (3H, s), -0.25 (3H s). LRMVB (APCI) 1

Prbp 5’|!'3ﬁlor545’f SHRE 2

XIX-P &I) 1 i ndal -2 carboxamde Sio- OHN~
d using the acid from
Prepar ation 38 and the nethod described for 10
Preparation 1. 1H NWR (4Q0 , CD30D) : S = 7.45-7.20
(10H, m, 7.10-6.80 (5H, Sm~, 6.63 (1H, d), 4.98 (2H,

s), 4.70 (1H, t),
(2H, q), 2.85

4.60 @Hnd), 4.55 (2H, s), 4.08
Q) )/ 2

), 2.60 (2% ,
1.60 (1 H, T %
(9H, s), -@ OF  LRIVSSYAPC! )
D omz [ M 6. o H o O

Prepared using the acid from Preparation 38 and the method described for
Preparation 1.

'H NMR (400 MHz, CD3;0OD) : 6 = 7.45-7.20 (10H, m), 7.10-6.85 (5H, m), 6.63
(1H, d), 5.00 (2H, s), 4.70 (1H, t), 4.60 (2H, d), 4.55 (2H, s), 3.85 (3H, s), 2.85
(1H, m), 2.75 (2H, m), 2.60 (2H, m), 1.60 (1H, m), 1.40 (1H, m), 1.00 (3H, t),
0.78 (9H, s), -0.05 (3H, s), -0.25 (3H, s).

LRMS (APCI) : m/z [M+H]" 722.

Preparation 41 : 5-[(2R)-2-({(2R)- 2-[4-(benzyloxy)-3-(hydroxymethyl
phenyl]-2-{[tert-butyl(dimethyl)silylJoxy}-ethyl}amino)butyl]-N-(2,6-

dimethoxybenzyl)-1H-indole-2-carboxamide

\
Sl—

ouepppentioe

Prepared using the acid from Preparation 38 and the method described for
Preparation 1.

"H NMR (400 MHz, CD30D) : Contains & = 7.50-7.20 (10 H, m), 7.10-6.60 (4H,
m), 6.50 (1H, m), 5.00 (2H, s), 4.70 (1H, t), 4.60 (2H, d), 4.55 (2H, s), 3.85 (6H,
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Preparation 43 : 3- Met hoxy-2-net hyl benzamde H2N 1 G

X0 3- Met hoxy- 2- et hyl benzoic acid (5.0 g, 30 nmmol) in
WERR@029P0 M) and DMV 20 (90 m) was treat eBCTMEA003/004441

HOBt (4.06 g, 30 nmol) and8W8CDI (5.75 g, 30 nmol)

and the resulting m xture stirred at RT for 20 mn.

After cooling to O C ammonia (2Hin EtOH, 30 m, 60

nmol ) was added and the m xture stirred for a further

8),12.8FH&HmnX) @ &b (id, m)) 260e@H,thp 660 (ht njad 4@ (dv.enn), 1.00

HEOP ISRl on CR ekt BB B ne "25 and dried |
(RMSCEIPCIWhEMaY82a white solid (2.9 g) on

i sol ati on.” WO 2004/ 032921 PCT/ | B2003/ 004441 87 'H NVR
(400|sz DMBOd6) : S = 7.62 (1 H, s), 738(1H s)

hivhyl St BUtON HhABEANsH9I oky}-bE Ifarino)Buly d

usi ng - et hoxy- 3- met hyl benzol ¢ acl d an € et ho

R ga2-garbexampide H NVR (400 MHz,
DI\/ISOdG) : S=7.62 (1 H s), 7.42 (1 H s), 7.40 (1 H,
d, 7.28 (1 H d), 7. O{ H t), 3.65 (3H, s), 2.20
(3H, s). 10 LRM5 (ESI) 49z [M-Na] + 188. Preparation

45 : 3- Met hoxv-1-net hyldbenzamine i H2N I Q
Preparation 44 (2.9 , i n anhydr ous.THE (30
m) was heated to 15°C W ingTH 3 m
26 Mol ) e : opwi se-ove ' N action
was then eflux for 4harm|ten stiftred
over ni ght RT. HOThe reaction was quenched w tH2M

HCl (15 m) and the H adjusted to < 3.
Prepared usmg the acid from Preparatlon 38 and the method described for

Preparation 1.

'H NMR (400 MHz, CD;0D) : 6 = 7.45-7.20 (10H, m), 7.10-6.80 (5H, m), 6.63
(1H, d), 4.98 (2H, s), 4.70 (1H, t), 4.60 (2H, d), 4.55 (2H, s), 4.08 (2H, q), 2.85
(1H, m), 2.75 (2H, m), 2.60 (2H, m), 1.60 (1H, m), 1.40 (4H, t, m), 0.98 (3H, 1),
0.78 (9H, s), -0.05 (3H, s), -0.25 (3H, s).

LRMS (APCI) : m/z [M+H]" 736.

Preparation 43 : 3-Methoxy-2-methylbenzamide

3-Methoxy-2-methylbenzoic acid (5.0 g, 30 mmol) in CH,Cl, (90 ml) and DMF
(90 ml) was treated with HOBLt (4.06 g, 30 mmol) and WSCDI (5.75 g, 30 mmol)
and the resulting mixture stirred at RT for 20 min. After cooling to 0 °C
ammonia (2H in EtOH, 30 ml, 60 mmol) was added and the mixture stirred for a
further 2 h. The mixture was filtered, the solvent was removed from the filtrate.
The crude material was taken up in CH,Cl, and washed with water and brine

and dried (Na;S0O,), which gave a white solid (2.9 g) on isolation.
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The aqueous phase was washed with CH2Cl 2 (x2) and then
basified wth 2M NaCOH until ph > 10. The product was

wezdmasioed with CH2CI 2 (2x 100 m) and 20 driBOI/IB2003/004441

(Na2SO4). On isol ation thesgonpounds was a cl ear oil
(506 ng). "H NWR (400 MHz, CDCI3) : 8 7.16 (1 Ht),
690(1 H d), 6.75(1 H d), 3.82 (2H, s), 380(3H

2H, LRVG (ESI
ﬂ 22 (3H S%@Mﬁﬁgf'(@n 432% (1H, s), 738)(1H s) 718 (1H, t),

ééﬁh%zé%@%@@kg )%56?@2—‘ b\?q’%?%a 2595; ng

Preparation 44 and t he net hod described for
Preparatlon 45. 'H NMR (400 MHz, CDCI3) : 8 7.22 (1
rati 2iMpthopy-3 benzamide3. 90 (2H, s),
3.78 (3H, s), 2.81 (NH2), 2.32 (3H, s) 5 LRMs (ESI)
mz [ MH + 152 Preparation 47
4- Benzyl oxy- 2, 6- di met hoxpinenza de O O o~
2- 6- Di met hoxy- 4- hydr oxybenzdl dehyde (1.83 g, 10 mmol),
benzyl bromide 10 (1.71 g, 910 @l ) and anhydr ous
K2CO3 (2.76 g, 20 mml) in acetonitrile (25 mM) were
RFeeparedt using Rirnogthioxy-34nmethyibenzaa acidoandrithe mmethed slescribed for
%ilutefi vvi%h EtOAc (50 ml) and washed with water (50
f?PafB IOR43(50 1) and dried (MySO4). The crude
u b 0 0 5%
RO IE DMSCTS) ¥ o BaR Sl P (W sl 7). 7.28
g)H d)5704 MWRtI@J@SM—H s)CR@M(3H,&)3. 86 (6H s), 5.12

6.16 (2H 7.37-7.45 (5H, m), 10.36 (1 H,
iﬁ %?%s )E@/F[&’F"Maf%ﬁ/ﬁﬂ+ 273, [M(+Na] +m)295 (

Preparation 48 :
Al'l vl - (4-benzyl oxy- 2, 6-di met hoxybenzyl)amne |1 / o O
Rreparation 45 : 3-Methoxy-1-methylbenzamine

Preparation 44 (2.9 g, 17.5 mmol) in anhydrous THF (30 ml) was heated to 50
°C and BMS ("M in THF, 13 ml 26 mmol) was added dropwise over 40 min.
The reaction was then heated to reflux for 4 h and then stirred overnight at RT.
The reaction was quenched with 2M HCI (15 ml) and the pH adjusted to < 3.
The aqueous phase was washed with CH2Cl; (x2) and then basified with 2M
NaOH until ph > 10. The product was extracted with CH2Cl, (2x 100 ml) and
dried (NaxS04). On isolation the compounds was a clear oil (506 mg).

'H NMR (400 MHz, CDCl3) : § 7.16 (1H,t), 6.90 (1H,d), 6.75(1H,d), 3.82 (2H, s),
3.80 (3H, s), 2.22 (3H, s), 1.80 (2H, bs)

LRMS (ESI) : m/z [M+H]" 152.

Preparation 46 : 2-Methoxy-3-methylbenzamine
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N 20 O- Preparation 47 (1.0 g, 3.68 nmmol ), allylam ne
(210 ng, 7.35 mmol), sodium triacetoxyborohydride

W@ Z009/081921 7. 35 nmol ) were stirred at RT in CH2EIPRIK2863/004441

m ) WD 2004/ 032921 PCT/|1B2@83/004441 89 16 h. The
m xture was diluted with CH2CI 2 (50 m ), washed with
sat. Na2CO3 (2x 50 ml), brine (50 m) and dried
(MgS). The product was purified by chromatography
(O-5%I\/|5=()—|inCH2CI2With1O ) to yield a yellow
oil (1.03g). 5 HNI\/RI%\pO CDhCI3) : S1.39 (1
H bs), 3.23 (2H, d) s)y 3.82 (2H, s),
5.06 (2H, s), 5.13 (2H, dd), 5(95 (1 H m, 6.20 (2H,
s), 7.23-7.45 (5H m LRVS (ESI) : mz [M+H + 314. 10
Prépaeat dndiras vy e&ue%&heu@%eﬁw@ F¥ieBatdton 45.
O H2N o SmgP z?rratl on 4n W eﬁ n
GHINVR (@BOrMb-Izmﬁ@(}kgdéd? 1247 (&Hsdbtit?@r(mbf d), 696(1H t), 3.90 (2H,
trakis(triphen 0 i p ladium0) (20 ng, 1.60
?g@% ?d‘ @%ﬁ%%m Suric acid (750 g, 4.79
ESH - G2 HIL9591) and the m xture 15 heated to
%5 ?orn4h C[:Nﬁ-e]mxltzﬂure was diluted with CH2Cl 2 (20

and washed with sat. Na2C38 (2x 20 nl) and brine
il (529

2 Hydroxy 6- met hovaenzam de I o N YY 0 OH
2- hydr oxy- 6- met hoxybenzpi ¢ aci d, 23.81 nmol )
t hi onyl chloride (10 M@ O

e

SN

2-6-Dimethoxy-4-hydroxybenzaldehyde (1.83 g, 10 mmol), benzyl bromide
(1.71 g, 10 mmol) and anhydrous K;COj3 (2.76 g, 20 mmol) in acetonitrile (25
ml) were heated to reflux for 4 h. The reaction mixture was diluted with EtOAc
(50 ml) and washed with water (50 ml), brine (50 1) and dried (MgSQ.). The
crude material was purified by chromatography (0-75 % EtOAc in heptane) to
give an off-white colour solid (2.11 g).

'H NMR (400 MHz, CDCls) : § 3.86 (6H, s), 5.12 (2H, s), 6.16 (2H, s), 7.37-7.45
(5H, m), 10.36 (1H, s)

LRMS (ESI) : m/z [M+H]* 273, [M+Na]* 295

Preparation 48 : Allyl-(4-benzyloxy-2,6-dimethoxybenzyl)amine

Preparation 47 (1.0 g, 3.68 mmol), allylamine (210 mg, 7.35 mmol), sodium
triacetoxyborohydride (779 mg, 7.35 mmol) were stirred at RT in CH,Cl, (25 ml)
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and DMF (1 drop) were heated to reflux for 2 h. The
solvents were renoved in vacuo and the nmaterial taken

wWaoiposn&d2Cl 2 (25 ml) and cooled < 0 C. 0. 88 25PANVIRR0034004441

(3 mM) was added dropwi se @%er 5 min to the m xture

and the reaction WO 2004/ 032921 PCT/1B2003/004441 90
stirred overnight at RT. The reaction was diluted with
CH2Cl 2 (incorporating 2 9% M and acidified to pH 2

Bt I@eomamureswaatdlluted with GlrlgGElni(68 rmk)r washed Nﬂtih oatt Na,CO3

LK B, B PR 55 PR tMair G 118, ABet BeasaBirnea by

1p vie -
bﬁ%ﬁﬁ?ﬂl\/&gl‘éﬁ%@ g ?%YMg@H\gh?tC?-éﬁn& 'gA)ﬂth g % Nﬁl%) [20) yleld!'I A\NyBlow oil
@stl H dd), 7.30 (1 H t), 8.10 (1 H bs) 8 16

17 SR, WA Sl @oi"@@ 35 Bl RTEHS), 382

t d
Prrg SRR ML SO opagras o
MH, s), 5.12 (2H, s), 5.76 (2H bs), 6.59 (1 H d),

PRMs (Eshs MisifiSala 350 M 15 LRVB (EST) -z

4- Benzyl oxy- 2, 6- d| met hoxybenzal dehyde | U H2N o 01
Li t hi um al um n| urrhydrlde 1M|n Et 20, 5.21, m 5.21
Reparagiex NZVHOXY14,C eRPXYHeNZyiarming ion 51

(1.34 g, 5. 21 mol ) in THE (20 m) and the m xture
heated to 40 C for 6 h. The reaction.was quenched wth

(1 MNaOH (2 m) and the m xture g red at RT for 1
h. The product was extraz iah B QAc (2x 30
H,N
O\

Preparation 48 (500 mg, 1.60 mmol) in CH.ClI, (5 ml) was added to a solution of
tetrakis(triphenylphosphine)palladium(0) (20 mg, 1.60 mmol) and N,N-
dimethylbarbituric acid (750 mg, 4.79 (mmol) in CHxCl, (15 ml) and the mixture
heated to 35 °C for 4 h. The mixture was diluted with CH,Cl, (20 ml) and
washed with sat. NaxCO; (2x 20 ml) and brine (20 ml) and dried (MgSO,) to
leave a yellow oil (529 mg).

LRMS (ESI) : m/z [M+Na]" 396.

Preparation 50 : 2-Hydroxy-6-methoxybenzamide

2-hydroxy-6-methoxybenzoic acid (4.0 g, 23.81 mmol) thionyl chloride (10 ml)
and DMF (1 drop) were heated to reflux for 2 h. The solvents were removed in
vacuo and the material taken up inCH.Cl, (25 ml) and cooled < 0 °C. 0.88

Ammonia (3 ml) was added dropwise over 5 min to the mixture and the reaction
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m ) and the organics washed with water (50 m), brine
(50 M) and dried (MySO4). The product was purified

whyooaiosodenat ogr aphy (0-5% MeOH i nCH2A 2 25 W t PCT/IR4003/004441

NH3) to yield a yellow oil 90315 ng). WD 2004/ 032921
PCT/ 1 B2003/ 004441 91 'H NWR (400 MHz, CDCI3) : 8 1.73
(2H bs) 384(3H s), 3.90 (1H, s) 509 (2H s),
57 (1 H, d), 1 (1H d, 7.16 (
stlrsqd pvamightiat lf%ir Thevesqetion)was milytqdwﬁm 4C|izﬁ1lz (mcorporating 2

& 2 y

ﬁ@@é@ oﬁaggéldmégeghélﬁ § \9 gfg/b/é ﬁ%g! ggfé@iBﬁ P@é_.'é)?g%rﬁcs were
\lvgsﬁemmtﬁ waitet édiﬂ me/bothDrerdevéd.Ul' héﬂc}ud/@hmtéﬂ@ltwds partially
to reflux for ?mxture was._ t hen concentrate

W'fm: BY Ch&%@amgraﬁ@ﬁ Wl PR e pt@75c mbepteneatrileayger white solid
ﬁ P:tlon of MeOH (614 ng, 38.4 10 nmmol) and

rletg ylanmine (3.88 g, 38.4 mml) in CH2CI2 (100 ml)

Y NMR. (400eMHzeBMS D&Y : 8134811(194\/\@):7 643 oMacdd)p6\82 (TH, @d), 7.30
RT and stirred for 64 The organics were washed

(hH.H) 1 196( b%B@HWH tS)ne (50 n) and dried (MySO4)
f, h t hy (0-50 % Et CAC
RS RS e R R B 00 P (a0 o) 15 11 R
(400 MHz, CDCI3) : 8 3.82 (3H s), 3.88 (3H, s), 3.93

1 H d). LRVB (ESI) :

N atiQ - e D B :._‘ d _; hyl
2 6 di mat hoxy- 3- hydroxybenzoate I U 0 OHOo~ 20
Preparatlon 53 (4. 16915|1 mmol) in THE (100 m) was

cooled to -78 C wunder nigrogen and treated with
butyllithium (1.6 Min hexarl 10.4 M, 16.6
H,N
o O\/@

Prepared using Preparation 50 and the method described for Preparation 47.
'H NMR (400 MHz, CDCl5) : § 3.85 (3H, s), 5.12 (2H, s), 5.76 (2H, bs), 6.59
(1H, d), 6.61 (1H, d), 7.28-7.43 (5H, m).

LRMS (ESI) : m/z [M+H]" 258.

Preparation 52 : 4-Benzyloxy-2,6-dimethoxybenzaldehyde

0

O

Lithium aluminiumhydride (1M in Et,O, 5.21 ml, 5.21 mmol) was added to a
solution of Preparation 51 (1.34 g, 5.21 mmol) in THF (20 ml) and the mixture
heated to 40 °C for 6 h. The reaction was quenched with (1M NaOH (2 ml) and
the mixture stirred at RT for 1 h. The product was extracted with EtOAc (2x 30
ml) and the organics washed with water (50 ml), brine (50 ml) and dried
(MgSO0.). The product was purified by chromatography (0-5% MeOH inCH,Cl,
With 1 % NHj3) to yield a yellow oil (315 mg).
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mmol ). After 10 mn at this tenp. triisopropyl borate
(5.69 g, 20.3 mmpl ) was added and the m xture all owed

wo ocoos@savet 0 RT over 1 h and stirred for a furtbher/ 12085004441

h. The reaction was quenched with 2M HCl (20 m ) and
the solution stirred at WO 2004/ 032921

PCT/ 1 B2003/ 004441 92 RT for 20 h. The product was
xtracted with EtQAc (2 x 100 m ), washed with brine
? (NMR1()40@rMHa,r ‘DB@I:()N@SDZ; (21, b%)a@eBda(QH ®in3 80 (13 sBH.09

Dt B TeRe e Ak 157 ot cdatnde 11 2

[_RsMggEsg - IFh et pme]hQaned to reflux for 20 h. Et QAc (50
was ad ed and the organics washed with 10 %

ammoni umlron (III) sul fate unt|I no nore col our

chromat ography' (O 50 % E OAC in heptane) (1.03 g). 'H
NVR (400 MHz, CDCI3) : 83 8 (3H, s), 3.89 (3H 5s),
3.95 (3H, s), 6.60 (1 H 106 d),_6.95 (1 H d), 5.07

(1 H bs). LRMs (ESI) : mz | ]+ 235. Preparation
55 : Methyl 3-benzyl oxy- 2.6 ?ﬁybenzoate 0 01 15
e nmet hod descri bed

Prepared using Preparation 389
for Preparation 47. 1H NVR(4 WMHz, CDCI3) : S 3.78

éﬁbnﬁ?ﬁsdlgjzet&gxw zg:q_pmé)(g%ﬂ,z@ 2 rnq\o?)g,q(.qldethlonLy:l;,gglonde (10
2

Sk DB M 928 0 250 SRR U copgyotg i vacuo

aad ditutegawidh ChipC3H(20BM0 argi add@ﬂtomb)utlancbfl‘ﬂdéﬁl-’((ma mg, 38.4

(3ol phiretidamie (58 & Loz ?%pgglf:a@%d%@"gm ghfic. The
AT RS, A 14 TS
wede weastihed withh1®rliondC( 180 mi),) beine (80 @04 IRl (MgSO,4) and
pun{ledB % %/rgr(r)é%glrapﬁy (0-50 % EtOAC in heptane) to leave a white solid
(4.17 g).

'H NMR (400 MHz, CDCl5) : § 3.82 (3H, s), 3.88 (3H, s), 3.93 (3H, s), 6.61 (1H,
d), 7.51 (1H, d).

LRMS (ESI) : m/z [M+Na]" 299/297.

Preparation 54 : Methyl 2,6-dimethoxy-3-hydroxybenzoate

Preparation 53 (4.16 g 15.1 mmol) in THF (100 ml) was cooled to =78 ° C
under nitrogen and treated with butyllithium (1.6 M in hexanes, 10.4 mi, 16.6
mmol). After 10 min at this temp. triisopropylborate (5.69 g, 20.3 mmol) was
added and the mixture allowed to warm to RT over 1h and stirred for a further 2

h. The reaction was quenched with 2M HCI (20 ml) and the solution stirred at



10

15

20

25

dried (MgSO4). The resulting solids were slurried in
hexane and filtered to |eave a cream colour solid

w@ 286/08921 1H NVR (400 MHz, DVBQGd6) : b 3.69 (BE&H/1ED03/004441

3.75 (3H, s), 5.08 (2H, s)926.70 (1 H d), 7.07 (1 H,

d, 7.29-7.45 (5H m. 5 LRM5 (ESI) : mz [MH" 287.
Preparation 57 : 3-Benzvl oxv-2, 6-di net hoxybenzam de

H2ZN 1 / O O O- Prepared using Preparation 56 and t

fRat fes @0cles ditienei@dust wes xdliegtadowith EtOAc (@ Nmo(mbowashed with

Wk (UG P O M Bt g 4.0 (3

Thécr(ide hatesinl wasSilutdd MithbSHF @BMAI)(drsd hydrogen perOX|de (100
[ MtNa] + 310. Preparation 58

(fgL B@mlo/ eHevthe, syt wstrwastweb'é%ktyﬂ)toc@ﬂaérf% 29 dh-d BteAC-(50 mi)

%l%?%&d%ld %g{aﬁ{e ﬁ%g 3%?%?6(%2mtﬁ %%éﬂg@é@ﬂﬁnlﬁw (ﬂ@ Sffate until

nooinpre rcolldtiE ¢H&g§d)tgm][w?m gdttr:t brinef(60xmi)obef2de rbdehng dried
5 0.2 .
IMgEOkb i Thebras et m@snagiiat Byr Shrontoataphy fb-503%° EOAC in

hBBta38) Veagswer e renoved and the crude product
Eﬁturgx 9 %)th Et 20 to |l eave a white solid (277 ny)

hmwvlao(moo Meig, CaIGHE) Up3i78 BHyiskt3188 (BH, d), X@HE3H11S), 6.60 (1H,

q%&ﬂam@»%&ib@sﬁﬂgtter(e?zédnvg“,t?o 6 mmol) and
BRA gEégdrrﬁ&jM%]bgggte (162 ny, 10.6 mwl) and the

ture stirred at RT for 4 h. The m xture
was diluted with EtOAc (25 m) and 25 washed with
. t brown

% : 3 LALCS 67 : SENLIAIDA (427
ng). ThIS crude naterlal was taken up in acetone (10

m) and treated with iodonethane (71 ng, 500 nol) and
anhydr ous potassiun1carhgna e (266 ng, 1.93 mmol) and
heated to reflux for 16 h.
I odonmet hane (71 ng, 50Q w
continued for a further [

urt her aliquot of
ded and heating
on

Prepared using Preparation 54 and the method described for Preparation 47.
'H NMR (400 MHz, CDCl5) : 5 3.78 (3H, s), 3.92 (3H, S), 3.93 (3H, s), 5.08 (2H,
s), 6.57 (1H, d), 6.90 (1H, d), 7.28-7.42 (5H, m)

LRMS (ESI) : m/z [M+Na]" 325.

Preparation 56 : 3-Benzyloxy-2,6-dimethoxybenzoic acid

Preparation 55 (870 mg, 2.89 mmol) and NaOH (230 mg, 5.76 mmol) in a
mixture of THF (10 ml) and water (2 ml) were heated to reflux for 2 days. The
solvent was removed and the material acidified to pH 2 with 10 % HCIl. The
acid was extracted with EtOAc (100 ml) and washed with brine (100 ml) and
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5 was quenched with water (20 m ) and the product
extracted with EtOAc (2x 50 m ). The organics were

woereheskoi th brine and dried (MgSO4) and the crOT®B2003/004441

material purified by chrom@ography (0-30 % EtQAc in
heptane) to yield a clear oil (212 ng). 'H NWR (400
MHz, CDCl 3) : 8 1.44 (9H, s), 3.79 (3H, s) 3 91 (3H,
s), 4. 4236 10 d), . 5. OSquSH s), 6.52 d),
drigd ( 4)d) The @j_sul;tmgg;s@ wigre sLLFmgd(lggjpgxanemagd filtered to
%%Zéﬁeg)%gcggg?g&@{ oxygznzyl am e hydrochl oride |
I"IHPNMqumlﬂlﬂrlz mnsmgaramw 59, $RR75Y3H56R H108)(2H) s), 6.70
di oxane (& r eat ed W|th HC (4Mi n di oxane,
(1, oy y- nﬂHH’é E@Bcﬁﬁérﬁ%‘t Mred at RT for 2 h and at
2 | vent was renoved in vacuo to
EQI\ﬁ%?@é\)}h te soﬁfg%?mo . "H NWR (400 MHz, DMSQd6)
: 8 3.76 (3H, s), 3.83 (3H s), 3.93 (2H, bs), 5.09
2H s), 6.74 (1 H, d), 7.13 (1 H, d), 7.32-7.46 (5H,
ion 57.: 3rBenzylgxyfsdimethoxybgnzamide) + 274. WO
2004/ 032921 PCT/1B2003/ 004441 95 In vitro activi ty of
the indole derivatives of forrmula (1) The ability of
the indole derivatives the formula (1) to act as
potent R2 agonists theref nmedi ati ng snoot h nuscl e
rel axation may be detgrgi nad b h asure of the
effect of beta-2 adrenerigic rec%pt i mul ation on
electrical 5 field stirfl aPad-cont tion of guinea
pig trachea strips. Guinea-pig trachea Ml e,
Poepared ising BrepguaticraS@iand the maetbad glesarilzed forl Rreéphration 1.

RN ol RV A ek A ”EF%%R?HLESF,‘QSQ#E@) 6.66
P B TR O o Tedr AR B 28 H, By rasa g o
LRMﬁK‘ESf) :m/aqheda] TB&0pi ece of trachea is opened by

cutting the cartil age opposite the trachealis nuscle,
then transverse sections, 3-4 cartilage rings w de,

PrEpatition' 58 : [ RBEnZyILkED '6-Binkéthioybdit)-Bfbamic acid tert-

butyl ester
|
O
H
O\n/N O/\©
O\

Preparation 57 (277 mg, 965 umol) and BMS (2M in THF, 0.97 ml, 1.93 mmol)
in THF (10 ml) were heated to reflux for 20 min. MeOH (5 ml) was added
followed by cHCI (0.2 ml) and the resulting mixture heated for a further 1 h.

The solvents were removed and the crude product triturated with Et,O to leave
a white solid (277 mg). This solid was taken up in a mixture of dioxane (10 ml)
and water (1ml) and treated with di-tert-butyloxydicarbonate (325 mg, 10.6
mmol) and sodium hydrogen carbonate (162 mg, 10.6 mmol) and the resulting
mixture stirred at RT for 4 h. The mixture was diluted with EtOAc (25 ml) and
washed with brine (50 ml) and dried (MgSQ,) to leave a light brown coloured oil



suspended in 5 m organ baths using cotton threads

tied through the upper and |ower cartil age bands. The
wa@boops29ar e equili brated, un-tensioned, for 20rPCT/IBAEB04441

15 in a nodified Krebs Ri ngeér buffer (Sigma KO507)

containing 3 MIndonmethacin (Sigma 17378), 10 M

Guanet hi di ne (Sigm G8520) and 10 M Atenol ol (Signma

A7655), heated at 37C and %assed with 95% 02/ 5% CO2

H27orig) appis/tgednaterial wag takardp gha@etomed1 Oplg and treated with

RRARAAERETTL A, 30 BE) A S S B Rim 2a8 A8 (266 mo

n@a ensolpand t(efatedltcg)efhm foe 18th. LA-faitAsi gliglibtioftiedorakthane (71
|lq_x%es In tension are recorded and nonitored via

Qriemol) aseaddes @mcbheamc@nmtqﬂ fea atfgrther 2 h. The reaction

5 Wty v At 2D b Al RebhReBEh Sxief i TEtoAc (2x 50
filE THe erghRidstwereelvastied aah brirkd darsd dAYY IMESO) END) the crude

using the follow ng paraneters : 10 s trains every
matetialpuriied hyschyomatograghy (049 YazEHMIC jnubepiaag) tmweld a clear
?m éf\%ﬁ.l 25 Vol ts) 25 continuously throughout the

|(1 “the experinent. EFS of post-ganglionic
GHNMRGMQOQVIHQYEB@H)H 3 hﬂ4t(9a10|§§f83 VQS(BHt §),13791 (3H, s), 4.42 (2H,
nonophasi ¢ contractions of snoot h nuscl e and

10 dhid-2h (I gab-3S(WHbsbr 68, (ﬁrhd)o?féén? HafPH, mme

th the above-descri bed Krebs
ngeﬁ%hf f@@?&r% of a peristaltic punp system

(punp flow rate 7.5 m / m nute) throughout the 30
experlrrent vvlth the exce t|on of V\hen a betad2

t he punp IS then stopped for the time of the WO

2004/ 032921 PCT/1B2003/004441 96 cunul ative dosing to
the bath and started again after maxi nal response is
reached for the wash-out d. Experinental pr ot oco
for assessnent of potgrey ef sy Fol | ow ng

equi libration to EFS, the p rlétalt punp i s stopped
and the 5 preparations 'prPred witb”a single dose of
300 nMisoprenaline (Sigma 15627) to establish a

maxi mal response in terns of inhibition of the

15 Poeyparation 158 (EFFS mgeS@&mml) ‘Fh@lokam@(@ml) was ti'eetet:temth HCI (4M
washed oui erl od Fol | t he

B fiokAgeahd s#hthe ﬁe@averat'rreg al Fa’ﬂiofaf 2 o andeat P °C for 2 h.

Lesg‘é'?%ﬁ"a”f’?ﬁree@é@ i yeihodlyi el Auhité o8 P ma)
INGIRAGHO0 b, DMSDR,)8 B.765(3H) 5153 @81 5)°8 G2 bs), 5,00
M ST (18 S" 13151, d), 7.32-7.46 (5H, m), 7.98 (3H, bs).

20 LRMS (ESI) : m/z [M+H]" 274.
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concentration range used is 1le-9 to 1le/3e-6 M At the
end of the isoprenaline curve the preparations are

worehlmesksagai n for 40 m nutes before comenci NgPET/IB2003/004441

second curve, either to is®prenaline (as internal
control) or a beta-2 agonist according to the present
i nvention. Beta-2 agoni st responses are expressed as
15 percent agefltnhl b(ljtl on of the EfFS respo?se Data for

| nh| bi t |on as a percent age of the maxi mal i %hl bition
d
bt a 3he Aol T EETAAE ey aesorine Soffplient ) K rias Bbtent p2

Bgbeiks theréidee GREWIAMG Sivicdth PhusthepélaRration Atdy bedetérmined by
roduce half maximal effect. Data for beta-2 agonists

Bred@sHee obtheeffer qfhesertadranengic mreptes stirayation on electrical

fe R o B R B RS ' O e

| soprenaline). Confirmati on of beta-2 nedi at ed
Quwirtda-pigptracheds vity Beta-2 agoni st activity of test

FfalE Bk RaiycouBRe . ae 1 AG B56) Abvliec Bt Bzpasphysation
éﬁe%étan?%‘é'héh%ﬁothezf'érﬂd?ﬁl gﬁ?ﬁﬁ&ﬁd ItAY QFdchRd. s gglated Four

preparattons are pre-incubated (for a m ni mum
pfepara@nsmnd]olﬁemedl\ﬂrmrﬁleabh&iﬁma( astaremgcthe vigssieztion immediately

ﬁs@ﬁvg?r&f'ag%@ 8r}ﬁ[< uég r‘h,gerdg@hqfc ?g’%? e(bgiel%e of trachea is

ET 8(9“&8 Lﬂﬁ}g@tﬂ@ém SpPosite M@t?é?@ééﬁé”%ﬂ?skle then transverse
PCT/ | B2003/ 004441 97 1t has thus been found that the

Bections, det ioaatlageslncs wide naeacytl) The cesullingystrip preparations are

SLsaeTed B B cf0eh Balns e £5fen 1i2RER 620 Wisfhgh togipper and

Reveresiitiidge Banazd TReGtrigys 6AF dhiidbiatednNii-R8isioned, for 20 minutes
alternative, the agoni st potenc%afor the J32 receptor

i amedified Kaebs Ringararie éSigota éOTbczonja@lr(gl;; uhindomethacin

Boieen B ol i Cuntietitine S GgBe0) #he 184 tenolol (Sigma
W‘MSB; ted %‘ﬂlﬁ?pédaﬁ@ Qés@&lﬁ/ﬁh"@% 5%”@b2t Bfeﬁ)?el gpplying an

or the 02 receptor. Conpound CB%repara e}
initial aensionved1(gli Thet prgipatdtionsi ate Jallswvedko @iqudibnate fada ifgrther 30-

I BN SRS bt PRl i
?_t%r%&fgl?s;?nﬁghéés A ltehslod HpPMBebrdePRirRNahbAfored 9. standard

isometric transducers coupled to a data-collection system (custom-designed at

Pfizer). Following the tensioning equilibration, the tissues are subjected to
electrical field stimulation (EFS) using the following parameters : 10 s trains
every 2 minutes, 0.1 ms pulse width, 10 Hz and just-maximal voltage (25 Volts)
continuously throughout the length of the experiment. EFS of post-ganglionic
cholinergic nerves in the trachea results in monophasic contractions of the
smooth muscle and twitch height is recorded. The organ baths are constantly
perfused with the above-described Krebs Ringer buffer by means of a
peristaltic pump system (pump flow rate 7.5 ml / minute) throughout the
experiment, with the exception of when a beta-2 agonist according to the

present invention is added, the pump is then stopped for the time of the
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used as a standard in every experinment and for control
wells on each plate. Data was expressed as %

wo s@pngval i ne response. Cell Culture 15 CHO ( ChCTVER®03/004441

Hanster Ovary) cells recomdsnantly expressing the

human X32 adrenergic receptor (from Kobilka et al.,

PNAS 84: 46-50, 1987 and Bouvier et al., Ml

Phar macol 33: 133-13 988 CHOh(32) were_grown.in )

BuMsRvEs dReing tonthe %Pgh epgd %@”@Qo?g@i‘séﬁgbmx'm3| response 1s

%? kit % hoetal bovine serum (Signg,
%Wﬁg%ﬁé&gﬁgﬁ%ﬁ&pﬁ&%g/ 04), 2 nM glutam ne (Signmm,

Gr513), 20 500 pg/m geneticin (Sigma, Gr034) and 10

Expetimeotal protogol for @asaessPSENf.potelrdy andefficageeded t o

ot M Rudhi” TBL P o tod R Tou PRy BRARY' an the
bréparatierViprine RS atsiidle doskiiY 308VRRO#Bbrenslih é%?@;;a 15627)

O as basal controls and 100 nM | soprenaline _
teestablish @ snaximias regponsel int teams: of ipikitien afdheicontrgrctile EFS

sbbyo- henisPrinalipaS 0 el 3585 oy ot 9%minutes.
FeBoWwipgnhedoriringt &ma Walshaut heédwiry ( AMndaYEUUWA td Boprenaline
give 1x106 cells / m CHOhB2. Conpounds were

isneaniedeguironhalbtispues (kweprenadine Cuye 1) Ryuneaas|af scumulative,

Q@{ugc%lggﬁohﬁﬁf gl?@{q@ﬁleuw %ﬁmfé@%%ﬂwﬁts lin"&lcentration. The
B6¢erRRARY RiGEA Lsed s IVPABAEY3TOM. aAning edd18 1S isoprenaline

m 1251- CAMP (NEN, NEX-130) and plates were i|ncubated .
g¥rveghs RreRgEationsrarerwashed: againder 40 ppinptes hefere rpmmpencing a
. . d: | ( ) .
SReTTy FrOR e D bhenali® B TR 95 3, ptar2 agonist
aocordingptoetife piesent/inventidn. rBetaiZag@istraspopees arelakpressed as

was expressed.as % | enal i ne acfi vi n itted

herees a0e SoRbia. Al e SHsofaappnge. Hathnic Ral-goagonist are
by LB e S g s (bl i
indugedr &y ebsapreradimepliresCarveo 136Theok€ss h@aluea &8 2betaAAVRagonist

EC50 b 0.02 nM and,.4 T | |
AERIGTI S 1P corase Rl ITighton Thters AR tienagnesmiasion, ph compound
tequiiredEbeRPRIRICBLHEE akithal éfsc@dDatMdriFetast hYbhi¥ts"décording to

the present invention are then expressed as relative potency to isoprenaline

defined by the ratio (ECsg beta-2 agonist)/(EC50 Isoprenaline).

Confirmation of beta-2 mediated functional activity

Beta-2 agonist activity of test compounds is confirmed using the protocol
above, however, prior to constructing the curve to beta-2 agonist according to
the present invention, the preparations are pre-incubated (for a minimum of
45 minutes) with 300 nM ICI 118551 (a selective B2 antagonist) which results in
the case of a beta-2 mediated effect in a rightward-shift of the test compound

dose response curve.
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1002 208 3005 40.12 9 0.02 22 0.02 29
3.99 36 0.38 10 WO 2004/ 032921 PCT/1B2003/ 004441 99

wEAaN®R921. A compound of the forrmula (1) : OHPEIBMDI004441

NRZIRBRE HOrj Nn RS BF OR4 HO wherein 5 nis
an integer equal to 0, 1, 2, 3 or 4, Rl and R2 are
each independently selected from hydrogen and (Cl-

CAyalkyl; R3 is selected fromthe group consisting
H)ftﬁsotgéﬁ b@ﬁ”(@@@@)@ﬂ theindelp depMativep %fogﬂ’ﬂP'lau(ﬂé@CB‘}rdHWQ to the

py%{epen pﬁn Jan Kave BPen @%t?cﬁZh&D% r%zlj’atﬂf SI Sﬁ@)ﬁto Isoprenaline

y se ected from roup

Mﬂtrmgmmﬂnsd!dcbetwe(eﬁil}.ﬁlﬁa ahdy.0. (Cl1- 06) aI koxy,
benzyl oxy, hydroxy(Cl-C6)al kyl, thio(Cl-C6)alkyl,
hal o and trifl uoronet h)( or a phar maceut.i cal

accepﬁﬁﬁ@@'%tq apptes Altenstive, the-aeHel Po §81330£‘¥"eth8r§2 receptor
tbg ?@?g#%ﬂlf%\ﬂ%@ﬁt}?gst&efrﬁeofomﬁﬁa 21) &P Y B BERMHP by the

measure of the concentration of compound according to the present invention

required to produce half maximal effect (ECsp) for the B2 receptor.

Compound Preparation
10 mM/100% DMSO (dimethylsulfoxide) stock of compound is diluted to

required top dose in 4 % DMSO. This top dose is used to construct a 10-point

semi-log dilution curve, all in 4 % DMSO. Isoprenaline (Sigma, |-5627) was
used as a standard in every experiment and for control wells on each plate.

Data was expressed as % Isoprenaline response.
Cell Culture

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human p2
adrenergic receptor (from Kobilka et al., PNAS 84: 46-50, 1987 and Bouvier et
al., Mol Pharmacol 33: 133-139 1988 CHOhB2) were grown in Dulbeccos MEM/
NUT MIX F12 (Gibco, 21331-020) supplemented with 10 % foetal bovine serum
(Sigma, F4135, Lot 90K8404 Exp 09/04), 2 mM glutamine (Sigma, G7513),
500 pg/ml geneticin (Sigma, G7034) and 10 pg/ml puromycin (Sigma, P8833).

Cells were seeded to give about 90 % confluency for testing.

Assay Method

25 yl / well each dose of compound was transferred into a CAMP- Flashplate®
(NEN, SMP004B), with 1% DMSO as basal controls and 100 nM Isoprenaline
as max controls. This was diluted 1:2 by the addition of 25 pl / well PBS. Cells
were trypsinised (0.25% Sigma, T4049), washed with PBS (Gibco, 14040-174)
and resuspended in stimulation buffer (NEN, SMP004B) to give 1x10° cells / ml
CHONhB2. Compounds were incubated with 50 pl / well cells for 1 hour. Cells

were then lysed by the addition of 100 pl / well detection buffer (NEN,



nis1lor 2, RlLis a (Cl-C4)alkyl; R2 is selected
from hydrogen and (Cl-C4)alkyl; R3 is selected from

whyanosmel and (Cl-C6)al kyl; and 20 R4, R5, RGPCRIB22030004441

10

R8 are each independently 98l ected fromthe group
consi sting of hydrogen, hydroxy, (Cl-C6)alkyl,
(C1- C6) al koxy, benzyl oxy, hydroxy(Cl-C6)al kyl,

hi | kyl, hal d Lrifl hy!
SMTORARIACGaININg Od Bar o "SeaAMBHHED, NEHr0) 2nd plates were

EhATEL e Rt Pl Bl A kB B0k TGt o1 -oamP

B@Qﬁd& donthet Plashpidtied Wasr Qidhtified Usingna I THpRGAAt wl(Packard)
to or 2; R 1s selected fromnethyl and et hyl

@rn;el eaindingreftieiengyfargbminutet Ppsedagpenseydata was RXpwe§sed as

T SRSt ety AR TR v ndtBiharioRe Foup

consi sting of hydrogen, hydroxy, (Cl-C6)alkyl,

(tGiasGhus lbeexyfouhe tizatl théyndolbyi@hoaty\(e@lof%)mhlaym,) according to the
thio(CG - CGaIkE/ hal o and trifl uoronethyl, or a
presend deveantioal that areciiustatedsial examelesr 1iteod@rabove show a B2

R B BB C oM e SR T Therein ni s an

integer equal to 1 or 2; R, is selected from nethyl
ahd baldw resUR? illgsteate e edtivityash thy «tmmnds&tfhaﬂmmacu ):

et h\/l 15 R3 is selected fromhvdrogen or net hvl :

and Er@mAte Numeberr7 anfi Grll hasedeAMPibzdeqivitient |y

sel ected fromthe group consist{nM) of hydrogen,

hydr oxy, n®t hyl, mnet hoky, ethoxyQ.0Renzyl oxy,

thionethyl 2 halo and tfifluoroneplgpl, or a

pnar maceut I3C&I I y accep aDI € sal Io@%al or T somer,

tautorer; am vate ot P 0—tsotopi 01éa| atton—t "16[‘ eof .

9 0.02
22 0.02
29 3.99
36 0.38
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5. A conpound according to any one of clains 1 to 4,
wherein at least 2 of R4, R5, R6, R7 and R8 are

whyarnogm®elr 6. A conmpound according to claim1l PTEIRI0B/004441

is equal to 1 or 2, RLis wethyl, R2 and R3 are
hydrogen atons, and R4, R5, R6, R7 and R8 are each 25
i ndependently selected fromthe group consisting of
hydr ogen, hydroxy, (Cl C6)al k |, (Cl-C6)al koxy,

Hydr oxy( C1- C6) al kyl , thi o( | kyl, hal o and
trifluoronethyl, V\D 2004/ 032921 PCT/ 1 B2003/ 004441 101
r O?]r@% eptabl e salt and/or isoner,
?aﬁ?co ,d}g)gﬁf’th%eg@orbéﬂaa(q topi c variation thereof. 7. A
conpound acggyding to claim1 wherein n is equi, to 1,

R, |s nmet hyl}, R2H and R3 are hydr ogen at o, an R4
: nd_RY dependerR] y S od's
group consj sti hydr| gen, | hydrox (1)

tHOf | uoyonet hyl , ‘or' a pharracelNi calfl y ascéptablle s&lst
and/or jsomer, tautoner, solvgile orn isotopic R,
var gy on thereof. 8. A corrpour?d according to clfaim 1
wherein nis equal to 1, RL is nethyl, R2 10 and R3
aheréipdr ogen atons, and R4, R5, R6, R7 and R8 are each
i ndependent | sel ect ed fromthe group consi sting of
Pydr ofdman(i eg@B?ﬁ'IJiR')ZPO (e, 88y & koxy and

ko, | rotratp 129 a1 s BEEReRgind) sefitiis dfh frglen and (-

agrapfabl e sal t and/or i soner, tautoner, solvate or
| sot o& c variation thereof. 15 9. A conPound accor di ng
*o cl Banis1selretedi flom ithe egfaup cansistinglot siydeagen or KE1-Ce)alkyl

BPfiotal s ER BT A APORE B oot om the or. Zu‘;‘”d e
eonsi )i Ry, RE, RYHROR g,arér%téﬁ‘!' mdﬁF I}laé’@ected from the group
east 2 of R5,

trlfluoromsthyl provi ded that at

rensistingangaf RBy@rpgenythwa oGC1aC©EH£Nha&§u-Qs¢aik¢)gy benzyloxy,

B6RRY RorF e BBRGRC R dhero WY AEmpRind™ ©

according to claim1 sel ected from the group
epnsipHarmacelticallySabéaRRhbR- Shlt 28)d/2r higemekxy talitbrhdiy @olvate or

S5 eres V1) PrenyT] ety am o)
2. A compound according to claim 1 wherein

o nis 1 or2;

. R4 is a (C4-Cy)alkyl;

o Rz is selected from hydrogen and (C4-Cy)alkyl;

) Rs is selected from hydrogen and (C4-Cs)alkyl; and

o Rs4, Rs, Re, R7 and Rg are each independently selected from the group
consisting of hydrogen, hydroxy, (C4-Ce)alkyl, (C4-Cs)alkoxy, benzyloxy,
hydroxy(C1-Cs)alkyl, thio(C4-Cg)alkyl, halo and trifluoromethyl,

or a pharmaceutically acceptable salt and/or isomer, tautomer, solvate or

isotopic variation thereof.
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propyl]-N-(2-nmethoxybenzyl)-1 Hindol e-2-carboxam de,
5- [(2 R-2-({(2 R-2-h yd roxy-2-[4-hyd roxy-3-(hyd

W0 ooooeioR1 yl ) p he nyl] ethyl} am no) 25 PCT/IB2003/004441

propyl]-N-[4-(trifluoronethol )benzyl]-1

H i ndol e- 2- car boxam de, N-(2,6-d i

met hoxybenzyl )-5-[(2R)-2-({(2R) - 2-hyd roxy-2-[4-hyd
roxy- 3- (hyd roxy- nethyl)phenyl]ethyl}am no)propyl]-1
B Arrgeneound-acasudiagita€laimd ahesein32921

PCT/1 B2 2R) - 2- 2R) - 2- hyd

roxy 2! ?%ﬁ 8%6%%9”%({%@%'[ y?ret h§/l{( )- d

)phenm]@benébimm)memypaua bty ( 3- met hoxybenzyl )-1
H i ndol e- 2- car boxam de, "5-[ (2R)- 2- ({(2R) - 2- hyd

# OXY- Rz[lstselydtedofst‘ry@nggﬁrr aoRgtinyt anyd ethyl;
) phen

th
ropy?%s] el ey ang syl 2nd
d :
£ (o 5*?(??2%9.*%%&*’5%68 h ipdepepdentyselecied, Tom, e aroue
bonsphmmll pEet hydibgennohydrogy| }(OII-((‘,@aIkyU (C4-Cg)alkoxy, benzyloxy,

b Ao S C P his G taliph 25200 200 JSGT Oty oxy et hy

! phenyl)et hyl } am no) propyl }-N-(3-hydroxy-2, 6-d
ﬁﬂ&é}dhéalﬂy b'cd: abRk: %aﬁaélwéﬁ%gﬁer tautomer, solvate or
lﬁ@E -2-({(2R) - r oxy- 2- ( 4- benzyl oxy-'3- hydr oxy
cpwcvgn@mnstmregﬂ} 10 amin o) pro pyl}-N-(2-be n

zyl oxy-6-nmet hoxybe nzyl)- 1 Hindol e-2-carboxam de,

- - 2- 2- -.hyd - 3-hyd th
- BieRdtid e Sainady S L el ot oy 2. ot
b et hﬂ%&bﬂﬂﬂﬁégﬁr dqirhlitbdiobe2;2- car boxan de,

5-[(2R) - 2- ({( Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxymet hy
? pheRligy selegt fmmapethyl and ethyl

ropyl) S N (2 bengyl g & et hopenzui
5 [ (2Q3 i Sél%é f'rgm%rrégﬁé’ﬁ 8r %‘tmdéﬁa(y 3- hydr oxynet hy

phenyl ) et hyl } am no
pr opy Ru; R-5( RshﬁelrandyR@-alretdwhylbelapgmderitly selected from the group
H i ndol e-

BODYISHS 25 { PYRGPUS -y Y SIyYa. et s By e 0910
t}.ﬁl%gr | )184 |8>%nh%m|mbgwoeftﬁﬂgyl} N-(2, 6-d

ben H1n car boxam de,
5-[(2R) - 2- ({(2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3- hydr oxynet hy
br rﬂmharmcﬁytiwm ﬁo¢em6bé spltl arddo( Jsamenr tasamer) solvate or
Hi ndoI e

0X
@%Q@ ) E? QBT%' Hydroxy 2- (4- hydr oxy- 3- hydr oxymnet hy
| phenyl)ethyl}am no) propyl}-N(2-fluorobenzyl)-1
Bl-Arkftﬁh @nd:éb@@m deany one of claims 1 to 4, wherein at least 2 of Ry,
@ékpZR) Hydroxy 2- (4- hydr oxy- 3- hydr oxynet hy
5p s Ié}rﬁﬁﬁ/ﬁ&genpr opyl } - N- (4- hydr oxybenzyl)-1
H- i ndol e- 2- car boxam de,

6. A compound according to claim 1 wherein n is equal to 1 or 2, R4 is methyl,
R; and R3 are hydrogen atoms, and R4, Rs, Rs, R; and Rg are each
independently selected from the group consisting of hydrogen, hydroxy, (Cs-
Cs)alkyl, (Cq-Cg)alkoxy, Hydroxy(C4-Ceg)alkyl, thio(C4-Cg)alkyl, halo and
trifluoromethyl,
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5-1(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hy

wo 2heBpk) et hyl }am no)  propyl } - N-(3- hydr oxyberepiB200d3/004441

H i ndol e- 2- car boxam de, 101

5-[(2R) - 2- ({(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hy

| phenyl)ethyl }am no)

propyl } - N-(2- et hyl sul fa IyI benzyl)-1

oF iandlasmacedticallya aceentable salt and/or isomer, tautomer, solvate or

%oﬁéﬁy?ﬁ%ﬁéﬁ%ﬁﬁ]gdggxy 2- (4- hydr oxy- 3- hydr oxynet hy

propyl } - N- (4- net hyl sul f anyl benzyl ) -1
F Ancsrhpoidnd aicbortimg ¢e claim 1 wherein n is equal to 1, Ry is methyl Ro

ﬁné 2R) szét(d{ﬁs(lg?;%ﬁf%l_gdar&( émZ/RM hydrox Ry ahrédéa%)r(\ |F\rgépgndently

i%ﬁﬁ%iﬁﬁqﬁéﬁﬁbg%lé%%@@if?‘%@5@5‘* Uyard, (Cr-Colalkt, (Cr

BsJallRRy; thi¢(C2E))alkyHyuid tifloPoradtHyy,dr oxy- 3- hydr oxynet hy
I phenyl )et hyl }am no) propyl}- N-(2 4-

th
ol T4 A ECR LI, Brpatan. 32k SERTET dxger njatampreshlyate or
lsoR3ISE Vhnigtidty thergdn o) pgopyl} N- (2- et hoxybenzyl ) -1

H-| ndol e- 2- car boxam de,
thR) - ({(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hy
B. pheerpppend acrarding Yo ctﬂlr@piflvgzhemmempqua hyR4 ig methyl, R,

QW;ZA ? mg@%%%gh@a& %%ﬁ’m A aﬁa 'R2 ei?'eyedach independently

M@GWd)ﬁéMthggbﬂp)conQTsﬂﬁg lof hidkegjesny (€ 4.Cs)alkyl, (C1-Cs)alkoxy and
rbo

H- i ndol
hifRromety] Z?F@V'Q)B(SI;FHBIQW3}€QSt(240WdrRﬁQR63Rmatﬂ'ﬂd?(q/ﬁl’@tfh\gdrogen
phenyl ) et hyl } am no) 10 propyl }-N-(4-fl uorobenzyl) -

[{%a‘?g%{c??g%%a rtg?l}(/a Salg 4and/ Ou)s(c}a/r_n -r’h3t/ O|.1t8m§3rrT,Etsh)lvate or
Isopdpenyajiatidry tHemedfno)
propyl } - N-(2- met hoxy- 3- met hyl - benzyl ) -1
dol 2 b
b b SnBatind BsROIBRE Flaim. b Wheraipch dspayehinul oy e agiv. Re

bn@'?%{ﬁ/rb) Bidy4eRBéAS, and Ry, R and Rg are each independently
pr opy N-( 3- nethoxy 2- et hyl Benzy

selentmil dromc dhe ogrodpdeconsisting  of hydrogen methyl methoxy and

Et hyl -B-[ (2R) = 2= 2R) - 2+ PX Y 2=
oAV REMSL e Ao 2R s Boys Tre 468 Bhgre n)éfdgen,
i met hoxybenzyl )-1 H i ndol e- 2- car boxam de,
ér B Hartnalcedfball- Gbéeitable- Rulr aid/or-isémey dtautymerhseivate or
0 nmet hyl phenyl ) et hyl }
tﬂ# waa@mr}tfwwf et hoxybenzyl )-1

H- i ndol e- 2- car boxam de,

{0 %%hﬁdr{?é%ﬁ%@dl h(tﬁg %}ai%' P¥GERIH oD S B YorsiBid of -

oxy ne

MZR)}M{QERD -p- Wc(réxpm[émybmw -(hyldroxymethyl) phenyl]ethyl}lamino)

Hin rboxam

ReomAIry sm/bezn B(fz‘wn@wo%mz@m(d@ hydr oxy- 3- hyd
SQQP)@"(RQ‘)?PQ%@W D)4 Inydroxy-3-(hydroxymethyl)phenylethyl} amino)
propyl]-N-[4-(trifluoromethyl)benzyl]-1 H-indole-2-carboxamide,
N-(2,6-dimethoxybenzyl)-5-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxy—
methyl)phenyl]ethyl}amino)propyl]-1H-indole-2-carboxamide,
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30

am no) propyl }-N- (2, 6-d i met hoxybenzyl )-1
H- i ndol e- 2- car boxam de,

wa 20daiobolt 5- [ (2R) - 2- ({ (2R) - 2- hydr oxy- 2- ( 4- hydr pRYAR0IB/@4441

roxy methyl phenyl)ethyl} 102
am no) propyl }- N- (2- net hoxybenzyl ) -1
H i ndol e- 2- car boxam de, 25

- hyd hyd
%dﬂl\é%héi(f(?f? Zt@drgzaéy( §{|:21}Rh)yd?oxy¥ rhyc%/rO)z(yr%gthyY)pLgr)iyl]ethyli/amlno)

BRSOt bR PRI garboramites 5. 1y 4
BC{(QR)ZE’-(({‘(QR?@ Iﬁ)idf&sxy'&kamyﬁ glﬁiﬁtbxymethyl)phenyl]ethyl}amlno)
phen et hyl }am no)  but % met hoxybenzyl )
ppqnyﬁd%lé@j ﬂaetlj@xmhwl e¥hy] 1H- mdole 2-carboxamide,

R ot PRlaRal AN St o e

phehi’l%thillmk@)prbplyl}lmH&il@‘nlomﬁfmwmﬁﬂgmﬂe -R{carboxamide,
r oxy r

B R AR 2o oA rga-hvoxn el Rl amino)

T T o o s

?’;)[;@m) 240{(293‘42@;'%?(!'@9@“@ mz}@@-@h?ﬂ??e@ m?ﬁ???e?mwl}

T PR S S I SobanB A - ebier B-carboxamibe,
gqm?géﬁ?—%@ymgw -@-R ot 3-RArxyREIRHBRe Al }amino)
amwrm(y-m/qrdxmm mmtﬂe)(ybﬁdzplw h‘binﬁxole-Z-ca rbcl)xa ni ide,

P A Ll R R hisirtle- B SRy e e oty amino)
@)}I? 3Eenzy &gl?ﬂw%b%ﬁ%g; (—Izm Ol(?d% ggrtzoz(_a[nzligjﬁyd
E:If@nRBE’ (((EW-QBHW’WXPP@ kay&m"}wﬂﬁtg)’gﬂwl’ief]”y'}taé"'no)
T N2 e et sy Bl & TG ST b e,
ghgznfs)rs gzhfu Msﬂm& '23(4!4'15}646%13 é&y)metkr)\gl ph(lanyl)ethyl}amlno)

}anmi no) t Hox
prdm«l:}elhlf(z:ﬁ-ddlubmtmnzdk)-1l-&61dole Efmpmpraimdecor d| ng to

%H%%iﬁﬁ%ﬂ ﬁ%@g%&@ﬁﬁw% g%&%ﬁ;ﬁl tﬁgnyl Jethyl}amino)

RsonLAg thmd@meﬁ |RA PPMEbIel-Lardokamide,
mst hox hen 1 H i ndol e- 2- car boxamni de, and,
%16 Krﬂder@av

d(2R)- @-Hghydsoxy-3ihydroxyreathsl plmemd)eﬂwl}amlno)
Bt ety R ndR Esn BN e (3

BY[Z R)<¥-( 2 R)- DL Hpd dypb@Eyd rdxy- 3thydreha) rRe thyF g &y RfRyIRmino)
propyl}-N-(4-hydroxybenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(3-hydroxybenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}Jamino)
propyl}-N-(2-methyisulfanylbenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(4-methylsulfanylbenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
propyl}-N-(2,3-dimethoxybenzyl)-1H-indole-2-carboxamide,
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17. A pharmaceutical conposition including a conpound
of the fornmula (1) as 20 described in claiml or a

w@banmemeuti cal | y acceptable salt or derived fBCTVIB2003/004441

t hereof, together with cust@mary pharnmaceutically

I nnocuous exci pients and/or additives. 18. A conpound
of the fornmula (1) as described in claiml1l or a
pharmaceutically acceptable salt, derived formor

Sclil21({(3R) nldyeioxy-Zth-hydrexy-Bshydsosymetinyt ahemyl lethglamino)

SrSPRHZ Ao BauR P bld 2 EPPATRel Vg Torm
ST o2 e Y SEABATE oo
@TWHUT(@ etﬁﬁWQ%ﬁNl)ﬂl"&'ﬂ@Q'?ﬂvﬁﬂr leoxarnide(i 2 recept or

SIRY R Ry 2 g PP OBl L RN W%ﬁfﬁt% anino)

peopyl)}- NmenzguMmethwnmmdbmsmcacﬁoxtahadeof for use
in the treatnent of di seases, disorders,

HeRar ({AR)-2blveeenn21(f ddrowy - 3nhydioxyastiayl g}rl]'qeyrﬂgl)gmyl}ammo)
% ‘%Wémaﬁﬁgpﬁﬁvﬁaolkyﬁarb%&bﬂh&’&y or pat hogenesis, in

I's a nenber selected fromthe
@(ﬁﬁ)f? - (@F8)-2Hyigoof- 2444de>@63hmﬂroxygfﬂﬁh%ﬂm?ngl)ﬁgﬂybimm)
al lergj.c chi medi at e
BN @Jf%qal?%mzvi)sf ﬁﬁdb 395@%@& hma, true
T T
epmpyl}endr(ﬁnnathw(yﬁ-methylmml)ﬂal malstdﬁ%caotboxmhldevm or
SAREE Nl B S ondbef ey enynaming
I d
BROGYTEN-(BLhEHoR)-2 Ao Aty P Hilblo BRedroBkamidl] 000
HyEMbM(rZI%)FZ ({K%bﬁjrhydmmm(%lydmy &hvdﬂoxwmemvlmenyl)ethyl}

SHER Bre b BrSHETR By ot B arodibaramide
eI O e
anfiha)pnep\yd)--@-ethayybeatizyddtindole-Ricerboxamidgpe,

LRV LY 2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy methylphenyl)ethyl}
amino)propyl}-N-(4-chlorobenzyl)-1H-indole-2-carboxamide,
1-Methyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy methylphenyl)ethyl}
amino)propyl}-N-(2,6-dimethoxybenzyl)-1H-indole-2-carboxamide,
1-Methyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy methylphenyl)ethyl}
amino)propyl}-N-(2-methoxybenzyl)-1H-indole-2-carboxamide,
1-Methyl-5-[(2R)-2-({(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy methylphenyl)ethyl}
amino)propyl}-N-(4-chlorobenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
butyl}-N-(2-methoxybenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
butyl}-N-(2,6-dimethoxybenzyl)-1H-indole-2-carboxamide,
5-[(2R)-2-({(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl phenyl)ethyl}amino)
butyl}-N-(2-ethoxybenzyl)-1H-indole-2-carboxamide, and,
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or pat hogenesis, in particular an obstructive or
inflammatory airways disease that is a nenber

waeddosmdi f rom t he group consi sting of chroni CPCT/IB2003/004441

eosi nophi li ¢ pneunoni a, cht@nic obstructive pul nonary
di sease (COPD), COPD that includes chronic
bronchitis, pulmonary enphysena or 25 dyspnea

associ ated or not associated with COPD,

d hafLorenqunskagsprdingdo ciaimp &, sait @@m@@ynq é)esng ﬁé@?ﬁ) 2 -({(2R)-

SRS S8 3 P LB RPaR - e

qenmeqlgemattm)@hhde drug therapy and airways di sease
that is associated with pul nonary hypertension, WO
04/ 032921 PCT/ | B2003/ 00444 106 bronchitis of
TRaARITPEY5b SCRRTORI G 1, C6T D SABLEABBPUNd iiging S-((2R)-2-((2R)

T4 &gﬁhg_ A a ne -N-(2-
he};dgr?u%[co sistin gﬁﬁ? Bg@ht{eh%bron?ﬁ?bylghga@g]of)ﬁmll N-2
hreethoxydtenayiird&-indote:2 Faarbexamaidachi di ¢ bronchi ti s,
catarrhal bronchitis, croupus bronchltls dry

Jodhceptbonhtnatpbitlio oamaocit {6 S50 Brhdund being 2.6
Bl eRoRARa L) B ORI { (mmﬂya@&y@[@h yloRpebi ti's,

bronchi ect asi’'s of e, etiology,
ﬂwdmw%@b/léphew‘bﬂﬂyl}mna)prowlbthHnd@le erhcramide, a
msnber sel ected fromthe group consisting of

Ao ERe AR Qrict ke RSP BRRG FleR 2 2mr2-

ﬁyéﬁdxy yelr mnﬁd‘rbﬁy-tmiyaro methW onchl e@h@ﬁ¥|$etnwemlno)propyl] -N-(3-
follicular nchi ect asi s. he

use o
sretheytepemh147-(ndplee- %@Qxarméé, inclaim1 or of a
phar maceutically acceptable salt, derived formor

ﬁ?,”ﬁoédrhb%md EE&&‘aﬁnga{cfEla r{ielo %gﬂ%&ﬂg:ﬁbﬁd cHeirg? Qgtﬂ? )-2-({(2R)-

havi n agoni's e use

Qctmmuisdmfl Hyﬂeo%y%*('wcﬁowmeml)dewent’@@lhylfPamirﬁJ)mbyt}*N-[Z -(3-
a phar rmceutl cally acceptable salt, solvate or

E@FBWR“%‘M Jethyldd-indalp-2qasboxamideagndr e of a drug
for the treatnent of di seases, disorders, and

SPLA S BTG A Y OUnpu B S47R) 2 (2R
QFiflj/dfdxyr@ -(@-ydrexy-Beiyagoxymethyepiienyl)2thigamine Jpropyl}-N-(3-

| udq;g dé{ngg{pb%aﬁsall)d1ﬁame-émcarboagml fective

17. A pharmaceutical composition including a compound of the formula (1) as
described in claim 1 or a pharmaceutically acceptable salt or derived form
thereof, together with customary pharmaceutically innocuous excipients and/or
additives.

18. A compound of the formula (1) as described in clam 1 or a
pharmaceutically acceptable salt, derived form or composition thereof, for use

as a medicament.

19. A compound of the formula (1) as described in claim 1 or a

pharmaceutically acceptable salt, derived form or composition thereof, for use
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of the formula (1) as described in claim1 or with a
phar maceutically acceptable salt, derived formor

W@ oposiori on t hereof. 24. A nethod accordi ng tECTIER0B/004441

19 where the disease, disotder or condition is
selected fromthe group as described in claim16. 25
25. An internediate of fornmula (2): WO 2004/ 032921

PCT/1B2003/ 004441 107,. H \ \ E 2 YR,
ﬁ%elt’%%“qﬂﬁQ?QI%aﬁs’aﬂaor r%r@ﬁa@ﬁ?w&ﬁwggm Bé\lfecepmf
ghesivegl from hydrogen and (Cl- C4)al kyl. 26. An
iEntermediate of formula (4): OH H\ NR-1 / I CRa

§4) HONR O 5 HO wherein R, and R2 are each

Bdepeamaupds eifedbed forminanydlr oagendesaribed -in claim 1 or a
§ﬁ%@ﬁ%%é&tp?@&a?&étég%ag’éjbfoaet}iﬁgﬁ%érﬂ & c%rﬁﬁési;i{}gn %é)rlé%f, for use
in the treatment of diseases, disorders, and conditions selected from the group
consisting of :

e asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, extrinsic asthma
caused by environmental factors, essential asthma of unknown or
inapparent  cause, non-atopic  asthma, bronchitc  asthma,
emphysematous asthma, exercise-induced asthma, allergen induced
asthma, cold air induced asthma, occupational asthma, infective asthma
caused by bacterial, fungal, protozoal, or viral infection, non-allergic
asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,

e chronic or acute bronchoconstriction, chronic bronchitis, small airways

obstruction, and emphysema,

e obstructive or inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated or not associated with COPD, COPD that is
characterized by irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is
associated with pulmonary hypertension,



WO 2004/032921 PCT/IB2003/004441

10

15

20

25

106

e bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic  bronchitis, productive bronchitis, staphylococcus or

streptococcal bronchitis and vesicular bronchitis,

e Dbronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric bronchiectasis, sacculated bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry

bronchiectasis and follicular bronchiectasis.

21. The use of a compound of the formula (1) as described in claim 1 or of a
pharmaceutically acceptable salt, derived form or composition thereof, for the

manufacture of a drug having a B2 agonist activity.

22. The use of a compound of the formula (1) as described in claim 1 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the
manufacture of a drug for the treatment of diseases, disorders, and conditions
selected from the group as described in claim 16.

23. A method of treatment of a mammal, including a human being, with a p2
agonist including treating said mammal with an effective amount of a compound
of the formula (1) as described in claim 1 or with a pharmaceutically acceptable

salt, derived form or composition thereof.

24. A method according to claim 19 where the disease, disorder or condition is

selected from the group as described in claim 16.

25. An intermediate of formula (2):
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HO

HO

wherein Ry and R, are each independently selected from hydrogen and (C;-
C4)alkyl.

26. An intermediate of formula (4):

OH

ZT

HO

HO
wherein Ry and R; are each independently selected from hydrogen and (Cs-
Cs)alkyl, and Ra is a suitable acid protecting group selected from (C4-Cy)alkyl

groups.



