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WD 2005/ 092840 PCT/ | B2005/ 000619 FORMAM DE
DERI VATI VES USEFUL AS ADRENCCEPTOR Thi s invention
woeb@ies40 R2 agoni sts of gerreral fornula: @ETHBLOBE/000619
QA HORLR2 ( 2)n (1) HNO OHin which RL, R2, n
and QL have the neanings indicated below, and to
processes 5 for the preparation of, conpositions
cont ai ning and the uses of such derivatives.
Adr eropepiiof Sraietieidessraf at brlerbgerterpr ot ei n
coupl ed receptor super-famly. The adrenoceptor
subfamly is itself divided into the a and R
subfﬁﬂslmmtw:’@leﬁé@t&%@@@oﬁm@ bl éwéragfwmsed of at
| east 3 receptor sub 10 types R2 and R3. These
receptors exhlblt differenti al expreSS|on patterns in
tissues of ﬁus systens and organs of mammals. (32
adren rec pto s are mainly expressed in
ascular bronchi al ,

@ |ntes I N @ i)
Heftrene recdpt dRd are ie

|nIy expr

sed |3§ at
tISSU#S (therefore P3 agonists could potentially be
usefHN in the treatnment of obesity and di abetes) and
01 ad gic receptors are mainly expressed in

car di tissues (therefore RL agonists are mainly
used as cardiac stimulants). The pat hophysi ol ogy and
treatnments of airway di seases have been extensively

r dR2n . r r
in \ﬁl’ﬁ.bﬁ\FeeIS?t ntatzhg ?ggg{'@gﬁﬁ‘f@np s |§%ﬁ%€é§§§ﬁl Qe ra)ﬁg r;cfiep?ocesses

fog. the eprealaratbrpecbft Cpinpositions contaitingaandnéhe duses, of such
dZOOQ.V 9:1, pp25-42) and therefore only a brief summary
GYAUVER i ncl uded here to provide sofre’ background

i nformati on. WO 2005/ 092840 PCT/ | B2005/ 000619 2

G ucAgmsridceptdrer iedmenibérs- bE W tlak gyw@prdtémoebublbunmceptor

. cronones, anti, cholinergics an 32 agoni sts
supsTdamilyt d her agrencesptar smfarmlvelsmwlferﬁj\nged:seto the o and B
subfamilies with the § 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 (f2)
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 p1
adrenergic receptors are mainly expressed in cardiac tissues (therefore B1 -

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 dpinion on
investigational drugs, 2000, 9:1, pp25-42) and therefore only a brief summary
will be included here to provide some background information.



10

15

20

25 -

30

treat allergic and non-allergic airways di seases such

as asthma and chronic obstructive airways di sease
WOCURMp284dr eat ment gui del i nes for these di seaseeTAB2005/000619

i ncl ude both short and | ong2acting inhaled R2

agoni sts. Short acting, rapid onset R2 agonists are

used for "rescue" bronchodil ati on, whereas,

oSt G its L LS AT abhufls oA Res, o

cHORAERSi&I aMl ﬁi?ﬂ@éﬁl&@ &fns‘hﬂﬁe (d?r@f_; K SHRCIPRE are currently used to

expressed on airway snooth nmuscle cells, which results
trea’t alldrgicaand manrallergic disvays dispashsdsuch B8 rastimasandishronic

onsfEhug Hrea: SR [Fom” TR ShidABsCHET thedd diseases
mélHEét %ﬁort' é?ﬂg?g% ré%tlnd; fHHPE BORyIRsts LSRY acting, rapid onset

acetyl chol I ne I ntn, prostagl andi ns, histam ne
Bzaagonsts:l atd eisied Jor Besaw’ebmhoddaim rvmereas,slmnyfauhbhg forms
distributed in the airway, 132 ei onists ma aI o)
ntgnaycehespey.

pravidegustained reljgi@nd (ﬁreé@epsastm PaRce
asthma. For 15 exanple, it has been reported that R2
ago I t I e fl bpbi
he DErEaBEKRE IS WGSBS, VRE, SPoniche ol O °ha, Ahoceptor
e*masm oy @iveeys simoottk mieclér celish onloich t résotts dn remab(aim and
al | ergens, exercise and cold air. Furthernpre,

h%rzﬁﬂq.tgpac odilagion. cHs. nas gfunciienab@niagenists B2 soqnigs can
%&gﬁfnergl C- refngecfﬁércgsﬁg %Eﬁé{l?wd&&%ﬁﬁ Sll'l?]Stg%ccﬁSt’ i'%%Udmg
letkotrieaedd4 (BYB4), idcetyichalihe pbiziykintts,t probtagheding dtistédine and

adrenoceptors are al so expressed in other organs and
endaibalins. BrrausesbRreceriers afes so svweﬁlyaglstrt%&c? idhe pinway. B2

o UbECuRy 2RELRNY he Lost™Y BOIE nAfby SR S For
e*%b@%ha@%deh&e?@ﬁé@uﬁaswt@g’bnlﬂéaﬁi& gtabilizd hast cells. The
congestive heart failure, depression

inhitficrmedt tey releaseucbfebgmhgzonstdc‘@@aswtam iraay be how P2

1 f K
§3Rcts ok i e deepEsnEtan ndBHTAL BNk rsrrige and cod
ai! qslﬁr"thérmcﬁfé' Ebv%véoni%?é fnhfbid cﬂ’fdli)‘legd‘gc %@EFCS’:#&'ISI‘H‘“QSIBE% tte human

ul ceration. Ver, nunmerous agoni sts are limted
airway hwhich wan réselt iroredused cholinergi-eaftexbronchocanstristion.
side-effects driven by high system c exposure and

R A I N ———
R S St s o e 1

agdmists i such asethoSer destnilmd:dnadieat present hingeoliassmay 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 B2 adrenoreceptors expressed outside the airways



Accordingly, there is still a need for novel (32
agoni sts that woul d have an appropriate
woheosmezsab ogi cal profile, for exanple in ternsPof/B2005/000619
pot ency, selectivity, 5 pharnmacokinetics or duration
of action. In this context, the present invention
relates to novel 02 agonists. Various formam de

T A1 1201 s S s S PR TheptRhére is

né&d forsi &r@s‘ﬁed agenmtelimihi&dlddsRS H O _ _ 10 R1 (1) R6 R3
US2003/ 0229058 di scl oses sel ective 32 agonists of

formula : R13 R2 RlL CH HéR9)W RL2 1 ' I--- 1~~
R6 RAReoingly,Riersisrititha rae woonmh@eagonmﬁwwaémw@have an

aBRHiald BRI RN rITERIRI téhms of prtenoy selectiviy,

5 pRéafmatskiietibsuas duratioheof éﬁtléﬁ ey fﬁ@tco@ﬁeﬁmér@d&@ invention
di seases and/or conditions, such as allergic and non-

reletesrtginovel phagenigisseases; in particular by the
i nhal ation route. WO 2005/092840 PCT/1B2005/ 000619 4

for miPHEg! FinBb® Uerotivs CRAVE BFEad) (48 GBbiaree For
ekbfdple, US2004/0006112 discloses compounds active as B2 agonist, of
formula:

OH H
N\/\©\ R3S
HO R2 O/\KQCW
R? )] R RS

US2003/0229058 discloses selective $2 agonists of formula :

R13
(R9), 4©iR12

However, none of the above formamide derivative have shown a

10

pharmacological profile allowing them to be used as efficient drugs in the
15 treatment of p2-mediated diseases and/or conditions, such as allergic and non-

allergic airways diseases; in particular by the inhalation route.
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wherein the (CH2),,-C(=O0Q group is in the neta or

para position, - Rl and R2 are independently sel ected
wonwmoksand C1-C4 alkyl; 5 - nis 0, 1 or 2; -pPQUIBE0R000619

group selected from R3 R44 (CHOP\ / R5 N(CH2)g R6

wherein pis 1 or 2 and qis 1 or 2, said group being

optionally bridged by one carbon atom R3 R8 R4 R5

N 10 apd a,qro *-NR 8. (R- A [i B R 1

a - dhe gl Foiglsd B the EpimpeoRie gr fUFbR T 7
pyridyl, C3-Cl O cycloal kyl, said cycl oal kyl being"-
optional | ypgri dged by one or nore, preferably 1, 2, 3
or 4, carbpn attbns, tetrahydropyranyl, piperidinyl,

2.gr oup WO 2005/ 092840
R7 R6 -

R3(AH9,),. 00 RACRS f
ahd [ he same%d(ffer } and
Heére s¥lected fromH, Ci1- al kyl , , SR9, SOR9,
Sz hal o, CN, CO2R9, CF3, OCF3, SORNRIRIO,
CON 0, NROR10, NHCOR10 and phenyl optionally
substi Ed with | to 3 5 groups selected from OR9,
hal o@nd Cl1-C4 alkyl - RO and R10 are the sane or
different and are selected fromH or C1-C4 al kyl and
the * represent thejattachment point to the gcarbonyl
WeP e FCH N B EIOn reHius oer ey wese BEPEENY y
acceptabl e salts and/or isoners,
-R! and R? are independently selected from H and C4-Cy alkyl;

-nis 0, 1o0r2;
-Q’ is a group selected from,
R3 R*
o, RS
N>y, Re

wherein p is 1 or 2 and q is 1 or 2, said group being optionally bridged by one

carbon atom,

and a group * NRE-Q%-A, wherein Q? is a C4-C4 alkylene, R® is H or C4-C; alkyl
and A is pyridyl, Cs-C1o cycloalkyl, said cycloalkyl being optionally bridged by
one or more, preferably 1, 2, 3 or 4, carbon atoms, tetrahydropyranyl,

piperidinyl, tetrahydrothiopyranyl or a group
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tautonmers, solvates or isotopic variations thereof. 10
The conpounds of fornula (1) are agonists of the 02
woeesmbzase, that are particularly useful for PO®IB2005/000619
treatnment of [i2-nedi ated dfseases and/or conditions,
by show ng excel |l ent potency, in particular when
adm nistered via the inhalation route. In the here
above general fornul§3(1) %;-CA al kyl and Cl-C4
al kyl ene 15 denote a,strarght-chain or branched group
contalnlnglqa 2, 3 or M carbon atons. This also
they carry it ts or occur as
, for exanple in
-(Cl-C4)al kyl radicals
ge(C1-C4)aIkyI radi cal s are
-propyl, n-butyl,

2xanpl es of sditab
met hyI etRyl, mgprof¥fl, is

i so- butyl sec butyl, tent-butyl.... Exanples of
yl t@bl; A) al kyI 20 radjcals are met hoxy
Hx R IR rasbﬁl @@the samgrassyiferept andisae gei9eled from H, Cr-Cy

0-hpbyl t ) SR10
aI@ Cﬁg fiiEC)ﬁQﬁle ﬁpl éern ocgﬁ% 363‘#9 té’#&r deFé S-E%NR R
Cmmﬂla%g@l INRglrat‘Pdm{cmy(m @Pebmemr@tmlmuprmlsmm%% with 1 to 3
i ncl ude cyc opro cyc obut cycl openty
grepps Rlested Aram @5%‘“’,, bakpa éﬁa@i’mt yl,
bi cycl of 3 1. 1] hept ane, V\D 2005/ 092840

oi; céhﬁo[ Z%QQﬁ@%%m@ oP gt laﬁ{ 3 *é(;%ﬁ%(ﬁ&f from H o C1-C, alkyl

oct ane er r e cycl

ard the * cgpriesbpiihe attathmmnmmrgtlto the narbqn,yl gmu@, denot es
a hal ogen atom sel ected fromt he group consisting 5

of fluoro, oo an LN | ar f] uoro

or Teapgipriafe, S liardcalicd§e aeh bR, ¢atis “andor sdmers,
ta@:'l’@rﬁé?s @dl%‘ie§6ﬂéo@§plb0aﬁ§ﬁor$§ﬂhéﬁédﬂe bel ow, 10 nmeans
that the phenyl can be substituted in the meta or para

osition. The conpounds of the formula (1) CHH N
compoungs afn fqrmula Hd) are agonists of the B2 receptors, that are

particularly useful for the treatment of p2-mediated diseases and/or conditions,

by showing excellent potency, in particular when administered via the inhalation
route.

in the here above general formula (1), C4-C4 alkyl and C4-C4 alkylene
denote a straight-chain or branched group containing 1, 2, 3 or 4 carbon atoms.
This also applies if they carry substituents or occur as substituents of other
radicals, for example in O-(C4-C4)alkyl radicals, S-(C4-Cy)alkyl radicals etc...
Examples of suitable (Ci<C4)alkyl radicals are methyl, ethyl, n-propyl, iso-propyl',
n-butyl, isd—butyl, sec-butyl, tert-butyl.... Examples of suitable O-(C4-Cy4)alkyl
radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butyloxy, iso-butyloxy,

The C3-C4o cycloalkyl wherein 2 carbon atoms or more are optionally bridged by
one or more carbon atoms include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl, adamantyl, bicyclo[3.1.1]heptane,
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HN O-_ H can be prepared using conventi onal

procedures such as by the followwng illustrative
worb@Fmdss40n which QL, 2, Rl, R2, A and n are BE€T/IB2005/000619

previously defined 15 for éhe conpounds of the

formula (1) unless otherwi se stated. The am de

derivatives of the fornula (1) nay be prepared by

SRS BB ool TG, i ol roups ae
cyelonoxyl aNdREddeanty(.3) , WO 2005/ 092840
PCT/ 1 B2005/000619 7 R3 R3I R4 RB R4 NI \ (CHCP/
RS HHN HN~(CH2)gq R6 (3'), or R6 (3") (3,.,). The
couplgipg | ﬁaﬂ)eagﬁgﬂegya ﬁ?ﬁ)l@bﬁ %t@’n‘ﬁt sd18c1BA f é gPbups Bbfsisting
ami né 58 ancac) rece a conventi onal
of flupta, ehloxrgebtonie ahd |ddc6 i pantietlay h‘lammomtﬂor;d.) 3-
et hyl car bodi i m de hydrochloride , N,
N -di cycl eohexyl carbodiimde or O(1 H5
PIEIDIES, e ide ol SAAAE LHRATE i 806 B in.ng structure
bebivgl yst (e.g. 1-h;droxybenzotriazol e hydrate or
1- hydr oxy- 7- azabenzot ri azol e), and optionally h the
resence of a tertiary am ne base (e.g.

Ryl nor phol i ne, triethylam ne or
byl et hyl ami ne) .

means that the phenyl can be substituted in the meta or para position.
The compounds of the formula (1)

OH
H
) N
CH,), Q!
HN S
-

can be prepared using conventional procedures such as by the following
illustrative methods in which Q', @3 R', R? A and n are as previously defined
for the compounds of the formula (1) unless otherwise stated.

The amide derivatives of the formula (1) may be prepared by coupling an
acid of formula (2):

OH
H
NX\@ @
(CHz)n OH
Rt R2
. ¥

NHCHO

with an amine of formula NHR®-Q%A (3),
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The reaction may be undertaken in a suitable sol vent
such as pyridine, 10 di nethyl for mam de,

woebrsalaysdo of ur an, di net hyl sul f oxi de, di chi or onmeChnaAB®0H000619
ethyl acetate, and at tenpefature conprised between
10C and 40C (room tenperature) for a period of 1-24
hours. Said amne (3), (3'), (3") or (3"') is either
commercially avail able or may prepared by
conveqt i onghs met hods wel | known to the one skilled in
the a 1, (e.g. reduRdion, OXId&tIQ@é alkylatlon

be prepared from

): ORIy (4
or\HCHO 20 V\Amreln R§3”'S a ta(iglv
acid protecting up, preferably a benzyl group or a

(C1-4) al kyl group, whi ch i ncludes, but is not ]
Thencawgalingois genénally axadried oyt ,in an:eucpbmgf saichayninetasodn acid

r%f&'p'aéfiﬁ O FreBHON RIS Nt §7 By et eh B RiortSeyi)-3-
6 Bb8imid |8ridé he N\DN?Q)Q.%/CQ Q:arbodumlde or O-(1H-

/IBZOOS/ 000619 8 ester may be hydrolyse
benmﬂrmaHM)rN NALAbeiramethylurobise (e. g. h?mﬁ/lg!ﬂphosphate)

opioRAlyi g bERRRRS of % bRt (6 2 RO Hisbbfezgle pydrate or

19@0\@@ 7Oédeéﬁ2€btr%z@fe)SCéﬁtP'H|ﬁlohﬁlI)g inWtHeeprederfte of a tertiary

di‘oxan, tetrahydrofuran/water), at a terrperature
agune hased(eet mﬁtmowfwlmelmhylamma Yediisepraylethylgmine).

Tﬁgouggcﬁ%@éit ?tﬁlﬁi‘ieﬁ%aé‘ Hf' %esﬁli a@k%“?‘%{ﬁ gﬁ%ieq?ceoyrldme

dithethyifotrhaflige C akirbbgdrolran; dméthﬁdumna@ Qﬁélﬁ@fbmé&hane or
gnhl adi um hydr oxi de- on- car bon) in suitabl e solv
e

rAqetelen ATl at dempREature Wmﬁ%‘ﬁﬁabﬁ’tweﬁ@t h%r%|a)r1da1¥0 %L (room

BRI B g SRR e pifen 20, C and S0 C Tor 1-ag

Said amine (3) (3), (3”) or (3") is either commercially available or may
be prepared by conventional methods well known to the one skilled in the art
(e.g. reduction, oxidation, alkylation, transition metal-mediated coupling,
protection, deprotection etc...) from commercially available material.

The acid of formula (2) may be prepared from the corresponding ester of
formula (4):

OH
| . H@ . @
(CH,), _ORa
HO R' R2 \g/

NHCHO

wherein Ra is a suitable acid protecting group, preferably a benzyl group or a
(C4+-C4) 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 preparé an
acid from an ester, without modifying the rest of the molecule. For example, the
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The ester of formula (4) may be prepared by reaction

of an amne of fornmula (5) : H2ZN (5 /(CH2)n ~ORa Rl
we&20@/093er ein Ra and n are as previously defi retjiB200$/00619

a bromde of fornmula (6) : 8OHBr i (6) HO 15 NHCHO

In a typical procedure, the amne of fornula (5) is

reacted with a bromde of formula (6) optlonallyln

esiPh i Pe ivdhasd By bealnent wih Rolibfus Rk b @, tiidrogen
cﬁ’lﬁﬁ&é’”' ﬁétgkﬁh OHWI‘E&ﬁié y sbﬂlurﬁ hewargees cer ofithium  hydroxide),

ase triéthyl am ne,
omlmlmilgrlnnhbepﬂe)%baaeﬁ a 30lveot a5 snixture ofeoieants (ag. avater, 1,4-

SRS BBl 05 S5EDp IS Lol gefiodd 20°C and

100DF6Pd piioRf 6f 1'% 40 Hups. TRItBATAtIVEIVS FthE %@térﬁs a benzyl group,
"Organi ¢ Process Research and Devel opnent 199 2,

thec ester. mw be dw/dvogeaatepGry Hrp prsserwes 0b a gurtah!e aﬁﬂtaleist (e.g.

ool ki, A58 i i e e

eﬁémbpn@tnmw Oﬂmt@ﬁnﬂiﬁlél e|mfmefmm| at( E) terd&rature
Rb N (7) CHa ein Ra a
camerissd pheiwaas 20 61 {néd S8ndCRIPTa iR ratpi o amogRyeres of

| e substituents so that HNRobRc is a chiral am ne
h?‘#llloltg%(gxarrpl e, Rb may be

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

®)
7@@-«:%)"

wherein Ra and n are as previously defined, with a bromide of formula (6) :
OH

formula (5) :

Br
6)
HO (
NHCHO

In a typical procedure, the amine of formula (5) is reacted with a bromide
of formula (6) optionally in the presence of a solvent or mixture of solvents (e.g.
dimethylsulfoxide, toluehé, N, N-dimethylformamide, acetonitrile), optionally in

_the presence of a suitable base (e.g. triethylamine, diisopropylethylamine,

potassium carbonate) at a temperature comprised between 80°C and 120°C,

_ for 12 to 48 hours.

The bromide of formula (6) may be prepared according to the method
disclosed in “Organic Process Research and Development 1998, 2, 96-99”. .
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hydrogen and Rc may be a-nethyl benzyl), provided that

t he bonds between N and Rb and N and Rc can be easily
wohemwezB4b0 gi ve the free am ne of fornmula (5pPCuUSBGS/000619

standard net hodol ogy for cl#aving nitrogen protecting

groups, such 10 as those found in the text book

Protective Groups in Organic Synthesis Third Edition

I ncTTh%éﬁi n%eér]lefo GIEP%S)G}N %‘e “t’(Jt '\Qé aha pﬁ ISeH e bcé’ﬁ?epared

ormul a be prepared
assitherstheg(R) or 48) enaotiemebyrone doe |oorreepoadmsrnrﬁtec‘<§¢d amine of
for[mb% HNRbRc with a ketone of fornula (8): H3C (8)

fornplg (7)ep) n ORa O 15 wherein Ra, Rb, Rc and n are as
previously defjped. In a typical procedure, the

reaction of thelketone of fornmula (8) with t am ne
of formula S M@ chiral |ntermsd|Qt)e whi ch
is in turn ducey by -t (O nredggang agent (e.qg.
sodi um cyanobor oRydR3 de~o f or mil & CNBH3 or sodi um

tri acet oxyborohydri de of fornula OAc) 3BH)
optionally 20 in the presence of adrying agent (e.g.

wlﬁglgqlﬁ%g‘raﬁ& N Ste é‘?gﬁg\?bggg J{i‘éﬁr‘?éoe)c\(]daﬂg QH&'F@@%bbég)ent any

e presence of a aceti c acl

stiitatdeé gabstituertsisodhaf HNRDRG is 4 El)nralsaramm (icbnnmmple Rb may be
di astereoners. The reaction is )genera

hydrogentand &c man ke camethibanan cnrowiemte%fvﬁ M@aaﬁtween N
t
=6y FRTBPA. Nraf FREHRD ERCSel BT R tre: e f formuie

(8)ouding slfaddatmméthddol@gyrfot' roféaving Initregeh @ﬁd)techmg/gh'qups such

aggﬁsg}{@ﬁé lg th;agtg]gf geékgﬁgl %‘ttr?.(g: é%ent o{neglréqtﬁlc eSyntheSIS Third
%W éﬁ@%ﬁegf QQ%qut]%,OJSMWﬂé %ﬁ@@&ﬁ@%c 1999.
||so opy ér or di'i sopropyl’ ether t hanol

]9| veTlhé)z?gmse V;')fsfongma (@) asay beopreparech as ke singte dfastereomer by
or nmu ) d.b | adi
roRRIOR A8 BIINE 55 ‘g%éﬁ Wihe Kstone PRiRratia )

Hal ORa (9) wher ei is as previously fined
and Hal repre@%cf? an en atom whi ch (8F
o (CH g)n\“/ORa

O

wherein Ra, Rb, Rc and n are as previously defined.

In a typical procedure, the reaction of the ketone of formula (8) with the
amine of formula HNRbRc leads to a chiral intermediate which is in turn
reduced by a suitable reducing agent (e.g. sodium cyanoborohydride of formula
NaCNBH3 or sodium triébetoxyborohydride of formula Na(OAc);BH) optionally

_in the presence of a drying agent (e.g. molecular sieves, magnesium sulfate)

and optionally in the presence of an acid catalyst (e.g. acetic acid) to give the

. amine of formula (7) as a mixture of diastereomers. The reaction is generally

done in a solvent such as tetrahydrofuran or dichloromethane at a temperature
comprised between 20°C and 80°C for 3 to 72 hours. The resulting product is
then converted to the hydrochloride or nitrate salt and selectively cry;stalliéed
from a suitable solvent or mixture of solvents (e.g. isopropanol, ethyl acetate,
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includes, but is not [imted to brono and iodo, wth

an enol ate or enolate equivalent. In a typical
wonosadesse, the aryl halide of fornula (9) is pPeaaB®ds/000619

with a tin 10 enolate gendvated in-situ by treatnent

of isopropenyl acetate with tri-n-butyltin nmethoxide

of formula Bu3SnOwe in the presence of a suitable

o514 dBoncl kBl AAGY ot BRSF A oo o ove )
asTé’@n%]% Hihferd@mdiol ar solvent (e.g. toluene, benzene,
hexarne) .

Preferably, the reaction is carried out at a
tenperature conprised between 80C and 110C for 15 6 )
to Tkhenkeitane Tfefoamyla K8) wherefntbmay g grepargdpey palladium

i Goding 8] 8 ey TENB ReOrbReTe 1 hel s B

previ ously defined, according to any nmethod well -known
to 20 the one sKialled iy the art to prepare an ester
from an aci d, vvithout

i ng re of the
nmol ecule. In a typica e(,sﬁghe ag)d of formula

(10) is reacted with an~al coliol i ¢ solvent of fornmula
RaOH, wherein Ra is as previofsly defined, in the
presence of an acid such as hydrogen chloride at a

whITTERESS 1 RSy Fe et aid a3 Fopisenty o DRk 4t5t, which
indiea5 09484 RETivea0R ¢RRDLY andliddey, Wit dnl@holdte or enolate

reacted with a base (for exanple cesiumor potassium
equivadentit e) and treated with an al kyl halide (for
exanpl e nethyl iodide, benzyl bronide) in an

P tiBal Bl RS Rl At Rl B B (8 BELcbith a tn
endigregaherzRed figisitl Byotrétrhentoflizepespehyd facktatewith frilAjbutyltin
is a commercial product. The am ne of fornula (5

SR formmia aPUsSHPMEC b GhenPrgFenGrupIe Suiebls madadium
cRASRAE hafadiOnt Bgeldtt! BNoRBoSBRAFospRHEST forflula 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 (9) may be obtained by esterification of the
corresponding acid of formula (10):

Hal

wherein Hal is as previously defined, according to any method well-known to

the one skilled in the art to prepare an ester from an acid, without modifying the
rest of the molecule.

In a typical procedure, the acid of formula (10) is reacted with an
alcoholic solvent of formula RaOH, wherein Ra is as previously defined, in the
presence of an acid such as hydrogen chloride at a temperature betweén 10°C
and 40°C (room temperature) for 8 to 16 hours. Alternatively, the acid of
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OHORaO (CH2ZN OH O ( (CH2n HRL R2 (~ ~) (12) O

H2ZN a, Rl R2 (CH2n ORa 10 (5) wherein Rl, R2 and Ra
wanesao2ganevi ously defined. In a typical procedaraB200$@0619

ester of fornmula (11) is rdacted with an ™"activated"

al kyl (organonetal lic al kyl such as R2MgBr, R2MyCl or

R2Li) to give the correspondi ng tertiary al cohol of

f | 12 hod b
foraia. (Nt Fo P oRIeCorbin o PRt (SETPle SRR S Refessium
ca%dﬁé}%}ég@dti gt‘#latéw With &n éll%ylﬁhal'ri‘i%egc F‘bkér'n'pfé methyl |od|de benzyl

trile) 1n the presence of an acid (e
bremids) uin @n appopprmtetscclvant d-)JChoagl e Iél-qjmlﬂ@sdf%mamlde at a

i nt ernedj at e whj i S tor aved d
temBeRRite bilwarty | Pazbel oot CedriBfsratlehipror Q0N

such as those 20 . nentioned in t ext books. The

r esUiHe &dd dFferendai(t0) is 4 Bemrasricidliproductusi ng t he

nmet hod described herein to give the am ne of fornula

(5). WD 2005/092840 PCT/1B2005/000619 12

Alt for e re-

SR b 4 fq‘rﬂﬁlé‘(%a?ngvﬁérg R ngybgfépeee%égﬁgg 2 alR)imay be

pr@p@r@dcbdwrdlﬁgttbmé elloaihg@chehmre: Schene 2 RaO HO

Br ---~RLRI / 0(13) (14 HNHNO RL R Br
--~R1 R2 ORa (15) (5) Scheme

0
0 HO
RaO )J\ >(\©7(CH2)'1/[LOH
o (CH,),” "OH ~ R' R2
(11) (12)
H,N 0
2
—_— (CHz)n/U\ Ra

R' R2
®)

wherein R', R? and Ra are as previously defined.

In a typical procedure, the ester of formula (11) is reacted with an
“activated” alkyl (organometallic alkyl such as R*MgBr, R*MgCl or R%Li) to give

the corresponding tertiary alcohol of formula (12) using the method described
above.

Said tertiary alcohol of formula (12) is then treated with an alkyl nitrile
(e.g. acetonitrile, chloroacetonitrile) in the presence of an acid (e.g. sulphuric

. acid, acetic acid) to give a protected intermediate which is in turn cleaved using

standard methodology for cleaving nitrogen protecting group such as those

. mentioned in textbooks. The resulting amino acid is then esterified using the

method described herein to give the amine of formula (5).
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5 wherein Rl, R2 and Ra are as previously defined. In

a typical procedure, the ester of fornula (13) is
woeeistoezB4ni th an  "activated" al kyl (or ganonet aCrilB2005/000619

al kyl such as RZMgBr, R2MgGR or R2Li) to give the

corresponding tertiary al cohol of formula (14) using

the nmet hod descri bed above. 10 Said tertiary al coho

Of f@{émg if el dinhBt tbRaL Hlﬁrgfh%k%ﬁz‘%&tﬁ 'C.EC4 alkyl

ace trile oroa
armfﬂs@nﬂaytbfe mepamdohc(oer@ngwItmblfbllcﬂmngcsmna@et ic -
acid) to give a protected internediate which is in
turn cl eaved using standard nethodology for cleaving
ni trogen protecting grou% chgdmez; those mentioned in
t ext books to give the bromp am ne (15). 15 The
Ra©sul ting _hyono an1ne (15) isHpeated with a suitable

yst ' “(e.g.
hghyl phosphi no) f er rhcepe] o‘?’bpal—l—ael—'r—u—»

p adiunm(l1) acetate

1,71 bIS(dI henyl phosphi no) f err ocene], (14)
trls(dlbeﬁ I|deneacetone)d|palIadlun(O)

2, 2' -bi s(di phenyl phosphino)-1,1"-
binaphthyldichloropalladiun(ll)) under an at nosphere

qu car bon npnoxi de 20 usi ng RaO—If.faﬁ sol 9.0
Me O EDEA nzyI al cohol ), al’t emxfat Iy
2007 prl B2665+066649 13 u ] ent

su kz7"at el evated tenperature ( 2
pressure Q Opsi) to give the ester of forpyla (5)
The ket one formula (8) where n=2 may -~e {Jgjepared by
reduction of an al kene of formula (16) : HBC O O
g?‘ih 62 I , a solution of the
Wg I ?bh nd FE? &éé{@;@)hmgshggléﬁg%ﬁe sol vent (e.g.
nmet hanol , (_et hanol ethyl acetate; is treated with a
pal Iladautylplcwdttmbyeduree tge agies pafl fammuwlen G18)clsareactedl with an
w.apd St under a phere of 2 . .
BfivadHhAl roarEmaRuE FRIESHE BRMSEE B! or ReLi to give
thb%&%s@dhﬁﬁ‘n#ﬁérﬁ@@rhlcdﬁbl rFABHRIP N 2] Usmgpthe Ritthd®described
24 hours he al kene of fornmula (16) nmay be prepared
aligvea pal | adi um medi ated coupling of an activat ed
olefin with an aryl halide of fornmula (17):

Said tertiary alcohol of formula (14) is then treated with an alkyl nitrile
(e.g. acetonitrile, chloroacetonitrile) in the presence of an acid (e.g. sulphuric
acid, acetic acid) to give a protected intermediate which is in turn cleaved using
standard methodology for cleaving nitrogen protecting group such as those
mentioned in textbooks to give the bromo amine (15). '

The resulting bromo amine (15) is treated with a suitable palladium

catalyst™ (e.g. [1,1 -bis(diphenylphos phino)ferrocene]dichloropalladium(ll),

pglladium(ll) acetate 1,1’-bis(diphenylphosphino)ferrocene],
tris(dibenzylideneacetone)dipalladium(O), 2,2"-bis(diphenylphosphino)-1,1’-
binaphthyldichloropalladium(il)) under an atmosphere of carbon monoxide
using RaOH as solvent (e.g. MeOH, EtOH, benzyl alcohol), or alternatively
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H3C Hal (17) O 15 In a typical procedure, the aryl

halide (17) is coupled with a vinyl ester (e.g.
worbtdsb2sacryl ate) in the presence of a suitabl 8CT/1B2005/000619

pal | adi um cat al yst (e.g. 13

tetraki s(tri phenyl phosphi ne) pal | adi um(0) of formnula

Pd(PPh3) 4, palladium acetate/tri-oitho-tolyl phosphine

518 BTG TSH 3 PO G SR beTAHER 19Q°6) ag pressure
“Q@B?@'h‘f‘??’?ﬁﬁggﬁ@hﬂf&’mﬁgﬁu' tabl e ‘'solvent (e.g. -

or mam de, tol uene),

optionally in the* presence of a base such as

tri eTm/kahth@fimrnaulae(ﬁ)awhat&mEZ ineayvberpreparechbyl reduntion of an
I% %? I P@ﬂ The ketone of formula (17) is a
a %%Qf ruiai®act . WO 2005/ 092840 PCT/ | B2005/ 000619

14 Alternatively a conmpound of forrmula (1) may be

prepared by rgastion of brom d@ of fornmula (6) and

an am ne of fof & 2N R1 R2 (CHQ Cn (18) X

O where Rl, R2, 3 and S **ﬂggsly efined for

t he conpounds of Ythe ormul a (1) ess ot herw se
stated. In a typical procedure, the am ne of fornula

(18) is reacted with a bromde of fornula (

opt i bratyipjcal pragesiuse <3 saldon of the elefief f@rmwl&ﬂﬁ)én @fswtable

SAOHHL, el SLMLE A b <y P

catBlysp(&£8en0% Féllédlam orlchardatear@ Q;rretd Uﬁﬂélyhﬂmtmbsphere of
10 dii sopro%ﬁ et hyl am ne, potassium carbonate) at a
hydregen a@Rtion lavated prasabEs (80CORSi) Altempsratupe pgtween

A

sui tabl e am ne protecting group P1: ;H PAN (19) Y RR2
UJ( CH2) noH

The alkene of formula (16) may be prepared by a palladium mediated
coupling of an activated olefin with an aryl halide of formula (17):

H3C
Y@Hal (1 7)
@)

In a typical procedure, the aryl halide (17) is coupled with a vinyl ester
(e.g. methyl acrylate) in the presence of a suitable palladium catalyst (e.g.
tetrakis(triphenylphosphine)palladium(0) of formula Pd(PPh;3)s, palladium -
aéetate/fri-oﬂho-tolylphosphine of formula Pd(OAc)./P(o-Tol)s or

- (diphenylphosphino)ferrocenyl palladium chloride of formula dppfPdClz) in a

suitable solvent (e.g. acetonitrile, N, N-dimethylformamide, toluene), optionally
in the presence of a base such as triethylamine at a temperature between 40°C
and 110°C for 8 to 24 hours.

The ketone of formula (17) is a commercial product.
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O 15 with an amne of fornmula NHR8-Q2-A (3), R3 R4 R3

RB R4 (CHOP RS H1/ R5 HN HN~(CH2)g R6 (3,), RG6
w02005/09¢30, ,), The coupling is generally carri edTaBi005/600619

an excess of said amne as 1an acid receptor, with a

conventional coupling agent (e.g.

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
Wt 7§ et o la D5 B8 el ) reacton of o
I dro 7 V\D
b@&ﬁ%?%@%%“é’@?@%é%ﬁg%%gg&%a 1zga)genz)(;%/rl azol e),

and optionally in the presence of a tertiary am ne

base (e.g.. NN line, triethylamne or
di i sopropyl et hyl amA' Ke) . (ehg),i oNg malx1
be- undertaken in R sR?t sol ve Such'8ls pyri di ne,

NN- di et hyl f or mam de, tetrahydroffuran,
di met hyl sul f oxi de, di chi oronet hane or ethyl acetate,
and at 5 tenperature conprised between 10C and 40C

whBROR ﬁ?p@g%r ﬁ)alfeoés ﬁ)reﬁéhél?ddéﬁne& #t th@uéémp%%ln@s of the

am ne (3) Is either commercially
fonald ) lunless mhpnme S;tﬁteﬂared by conventional nethods
wel | known to the one skilled in the art (e.g.

dugct i LOXi £ | t
ot o AoBrical B RiceR e, g’ Rfibg br Il (48] is; reacted with a
bﬁ‘Inﬁide of fdrﬁmléqa)mipﬁbﬁéllw irfvise Iprédehcanbeai chlveﬁhe)rammure of
of formula (19) epared fromthe corres

selyerls (edd. dlmaﬂ%glwl{%)de Méleaml &, brdimathyl Oam(amﬂ)e \m&kanltﬂle)
d
offiul, B Fif PRLEERS oy sulFble) Bash] o7 thefiamine

didopregylethylgminep Edtaséﬁmléérbbnb@‘)oae ar temhp@ratule comprised
acid formation: N (5 [/ (CH R2 On r ORa O
between 80°C and 120°C for 1210 48 hours

The amide of formula (18) may be prepared by coupling an acid of formula (19)
incorporating a suitable amine protecting group P1:
H

P1/N (CH,) OH "
e LTy

o)
with an amine of formula NHR®-Q?-A (3)

g} v
(e, N .O
HN )
- (CH2)q 6 n

R , R6 (3m

" The coupling is generally carried out in an excess of said amine as an acid

receptor, with a conventional coupling agent (e.g. 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-/-
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wherein Ra is a suitable acid protecting group,

preferably a (O -C4)al kyl group, which includes, but
wo00sb2d4dmited to, nethyl and ethyl, accordi ngCTaABANy000619

method well-known to the ade skilled in the art to

prepare an acid froman ester, w thout 20 nodifying

the rest of the nolecule. For exanple, the ester may

R R A A e CE

Nhyé{hﬂﬁhcﬁ'ﬂhérné 'théthylarhin@f@'Xdlléﬁbrop%éthyl@ﬂhhé) I'IThet faction may

presence of a solvent or m xture of solvents ?
besundertakentiniposuitable selvant auet asnyridinerfy, Ndmetayl ormamide,

SR BB, 950l S b anc a

tefperstuf curpitedaietiheeh 10°Oraindbe0nC epesrd teraperatutie)g for a
to the follow ng schene: Scheme 3 WO 2005/ 092840
pepior/ ofERB4d100D619 16 HO O HO ORa O (CHA ORa (CH2)n
1 ! (2t
Séla Garﬂ&% §33 ga‘s) E@Nband 3 ’()}LZ thgqeomg'@rc \ﬂgeé\allgblglor Riay be

|ous ned I'n a
prppamldby eonvéretionsil dnethoﬂsw waullmo@\aﬂl)o 1|he qmeeéhﬂeahin thd art (e.g.

ediced i e Fqtesnend b Sleehol (31} L0Re - otecton
déd’réf&hbﬂ%t@f thb‘?n%Hmér'ELéi‘lg%gbﬁatﬂ tﬁﬁﬁl anhydri de and

sequent ductl on Wt odi um oro ri de or

anotﬁm asid obfurmulza ¢12) mgy tmg;mnpareabfrdnpthmamlyesmndimg ester
folrn@ a (21) is then converted into a | eaving
OfJPHUHas h as mesyl ate, tosylate, bromide or iodide
d? ﬁb a\?/heﬂé) g@per\epk? Hré BENE,-C, allyl, may be
nuc eophi e erred nucleophile is an azide ion
mpacftd tram theeasﬂee (5)em1aombramg Aesuitablenamingrpraiesting group P1

eq'rb% grneact)r a er%e acid formation:
H,N | SN CH) (3)
T 2 ORa
fRe LA
0]

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 amine of formula (5), where R! and R? are both H, may be prepared

according to the following scheme:

Scheme 3
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15

tri phenyl phosphi ne. Alternative nucl eophiles could

i ncl ude ammoni a or al kyl am nes such as benzyl am ne or
wabhkbosioazd4me and subsequent cl eavage of the al Rgi/IB005/m0619

to furnish the amne. 0 ~1% o (CH2). QL N/ O (CH2)n

Q (22) (23) OO :2NCH2)" 1(25) 15 (24) WO

2005/ 092840 PCT/1B2005/ 000619 17 Alternatively, the

am de of fornula 22, can be prepared as outlined

erlier using. starfflard am de beynd formng reacti

dof forgula 22 can then” be agt ed ?2
pr ot y(Ghig).ie {@Rg. N-vinylpht ha de) (ﬁHz)ﬁhQ a
predence a suitable catalyst (e.g.
pal | adi um(l1)acetate) and a phosphine (e.g
trlphenyI&;osphlne tri-ortho-tolyl phosphi f in the
presence( a base (e.g. N, N-diisopropylethylam ne)
in a solvent (e.g. N, N-dinethylformm de,

acetonitrile) a tenperature c rised between 20 C
and 120 C and f 3% The al kene of
formulra 23 can then be e |t-|9 a®Rd kane of fornul a

24 using standard hydrogetfation condi tions and the
protecting phthalimde group 10 rened using standard
prot ecting group renoval. The ami ne of fornula 25 can

¢t bronm de o a 6togive a
ﬁﬁﬁg ﬁﬂgn(ﬁg‘%ﬁre aslprqyyl.ﬁ& %%Imdltl ons outlined
earl ier. For sone of the steps of the here above

desqy igh lcfa"Ier@éédLCrfa Eiec Béitiaifi formalka (20)9s peefiesaritittly abduced
formul a it rra;p@be necessary to protect potent] al

to rtbacqqrwponshnmﬁtqq h€21 st ther Brasenceiefibg egfer.chis, may be
pq?@?@%gh%f%éﬁnéﬁ‘érﬁ 8f %chbgg il % | & ‘}Rﬂégq%ﬁﬁ%ﬁme and

any conpaf ol e pro ectlng fadi Ca

subSeqtsaﬁ réductipar with usadiumeboetydade roarotheorsultaile reducing
grot ection such as those described by T. W Geene
P. G M Wits (Protective Goups in Oganic
Synt hesis, John WIley and Sons Inc., 1999) or by P.

Kid SRk BICYRF dfBritIaUESt) is then converted into a leaving
group such as mesylate, tosylate, bromide or iodide and displaced with an
appropriate amine nucleophile. The preferred nucleophile is an azide ion which
can then be reduced to the primary amine via hydrogenation or
triphenylphosphine. Alternative nucleophiles could include ammonia or
alkylamines such as benzylamine or allylamine and subsequent cleavage of the

alkyl group to furnish the amine.

X ) 0O .. © o
e, N Ji§
. 0O (CHz)n Q1
(22) (23)
— % "
Q
\/\©—(CHz)n Q, V\©7(CH:2)" 1

(25)
(24)
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20 CGeorg Thiene Verlag, 1994), can be used. Al of the
above reactions and the preparations of novel starting
worb@srowzd4s used in the precedi ng methods are PCT/IB2005/000619

conventional and appropriatl® reagents and reaction
conditions for their performance or preparation as
well as procedures for isolating the desired products

h ki | I ed he. ith
Atfdonasivefe e TR B el HTpue B2 edbmSenated A olfindfieatierlsing
stérfuiard ryrﬁaertﬁidopmmn@ Rl@tions. SPhe [dothsURePONf@emafa 22 can then

formula (1) as well as internediate for the _
bepicaptechwithra piadecied virstarmisedarg. iN-winylphtbalimidg) irothe presence

of o B SEHRPIE et aheh e, anieaurilieteBie) ol BoBhfepnine (o
triplenyl ROOGiLEHhd. BIAIRESAINS) i theasesEnes offa base (e.g. N,

forrmula (1) containing the follow ng substituents.

N-giigoprppy/istimdamine)dn @rnggnt@ g N, N-dimathytforrpangigde pacetonitrile)

at@%b%g%swﬁ lé’%bebgk\éeoe{q E@aﬁalﬁrt%lmo Jz(’%%h@ fggllytp A& hours.

Tﬁe élkéh@ ififorriRa Z¥carRthennse Ridued tb.an Bkaheroftibynuld 2l43.|3|ng
RBRA -N*-NR5 H/ R5 R6 R6 wherein one of
st@rademe inydragengtjorn gonditiops hapd the protecting phthahmlde group

removed using standard protecting group removal. The amine of formula 25
can be reacted with a bromide of formula 6 to give a compound of formula 1
using conditions outlined earlier.

For some of the steps of the here above described process of preparation of
the compounds of formula (1), it may be necessary to protect 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 and P. G. M. Wuts (Protective Groups in Organic Synthesis,
John Wiley and Sons Inc., 1999) or by P. J. Kocienski (Protecting groups,
Georg Thieme Verlag, 1994), can be used.

All of the above reactions and the preparations of novel starting
materials used in the preceding methods are conventional and appropriate
reagents and reaction conditions for their performance or preparation as well as
procedures for isolating the desired products will be well-known to those skilled '

in the art with reference to literature precedents and the examples and

preparat-ions hereto.

"Also, the compounds of formula (1) as well as intermediate for the
preparation thereof can be purified according to various well-known methods,
such as for example crystallization or chromatography.



Preferably,-QlL is a group *-NH Q2-A, wherein Ais a
group RB R4 R5 R7 R6 WD 2005/ 092840
weGHslB2a05/ 000619 19 wherein R3, R4, R5, R6 aaU/IB2005/000619
are the sane or different a8d-are selected from H,
Cl-C4 al kyl, OR9, SR9, SOR9, SO02R9, halo, CN, CO2R9,
CF3, OCF3, SOZNR9R10 CO\IR9R10 NROR10, NHCOR10 and

henyl ti ona h 1t S .
sdbtiatve FHrooaiubis’ s ot (6 oBhlaing 1Re TgH e Syostiuents
of R3 to R7 are equal to H, wherein R9 and
aré?ﬁ‘éfaerne%o?he sane or different and are selected fromH
or C1-C4 alkyl. Mre preferably, QL is a group
PrefeqablyQAjs s rNK-CE, wheletn ARg craloReXylRy adgmantyl.
wherein R3, R4, R5, R6 and R7 are the sane or
t. and are selected from 10 H, OH CH3, OCH3,
P’%@%E’W SCH3, SCH3, N(CH3)2, N(C=0) CH3, C(=0 NH2,
COOCH3, SM2CH3, SM2NH2, hal o, CN, CF3 and phenyl
optionaglly sybstituted with OH pR8vided at |east 2 of
R3 to ar equal to H In a pre erregzgenbodi ment, A
[ p{ R3 R4 R5 R7 R6 ne of R3 to R7
is OH enyl SUbSt,J_I_LN In a preferred

R4 R5

* PN/ | B2 000619 20 R3
[ or phenyl substitu

R6RMher ejnppne o

gd with OH and th

ot her are or

»—N

wherein R®, R*, R® and R® are H.

Preferably Q'is

R3 R R°
R4
e TN
_N R5
R6 =8

OH and the others are H.

wherein one of R® to R® is

Preferably, Q' is a group *-NH-Q?-A, wherein A is a group
R R4
R5

R7 Reé



selected fromH d or CH3 provided at |least 2 of R3

to R7 are H Preferably A is naphthyl optionally
weubsstwrsdbed with OR 5 Preferably, A is napht hgi/1B2005/000619

substituted with OR I n the 1@bove groups of conpounds,

the foll ow ng substituents are particularly

preferred is -CH2-, -(CH2)2-, -(CH2)3-,

Wh?@@ﬁz &%e{ gngﬁ%ﬂ_@ ﬁ&ts ey er@ﬁ%}@ qrgl a‘e ﬁﬂected from
H, %rzl al reomgefSR&blseRPle%Rq %r@rﬁmndcogﬁgler:gl oocr=3,

nis 0

so&NRQR?" eour:rg’R ﬁzN&Rﬁe\ruﬁ:@m |an(% phenyl Optenally substrtuted

A4S BB, BRI B ok o vt 2

5 of RefeRrf b@é e uakto H: wherern R® and R are the same or different and are
N- Benzyl - (3 {2’[ 2R) 2- (3-fornyl am no- 4- hyd

selegtedframyH pr 84-Gpalkyl.
hydr oxyet hyl ani no] - 2- met hyl propyl } phenyl ) acet ani de;

Mol Rty T B2 proym *-NH-QPA, wherein A s 2 group

roxyphenyl) 2- hydroxyet hyl
&8 no] - R4net hyl propyl } phenyl ) acet am de; WO 2005/ 092840

- Chl orophenyl )ethyl ]-3-{2-[(2R)-2-(3-fornyl.am
doR§phenyl ) - 2-
et hyl am no] - 2- net hyl propyl } benzam de;
- Chl or ophenyl )ethyl]-3-{2-[(2R)-2-(3-fornylam n

Rfl- hydRreoxyphenyl ) - 2- hyd _

roxyet hyl am no] 2- et hyl propyl } benzam de; 5

3-{2-[(2R) - 2- ( 3- For n¥l am no- 4- hydr oxyphenyl ) - 2- hydr oxy
wh@?é]M'FaameORSZRG and R are the same or different and are selected from

10 H B o Pt o Sty N Eb i MIRT D CEar GO INH
cOgeHs Wﬁa E%%Hﬁyré*één ) SERFF LRI oGl supstited

wrtﬁ CD}Irp!bhylbd at Ieast20fR toR are equal to H.
phenyl)ethyl]-3-{2-[(2R)-2-(3-fornyl am no- 4- hyd
roxyphenyl 10 .

In 2y S@é@ﬂh?ﬁ'&?ﬁﬂof‘-'ﬁﬁﬁ%?l propyl } benzani de;
N[ 2-(2, 3- D et hyl
penyl ) gyl ] -3-{2-[(2R) - 2- (3-f or nyl am no- 4- hyd
roxypheghyl ) -

RS
R7 Re
15 _ wherein one of R*to R” is OH or phenyl substituted with OH.

In a preferred embodiment, A is a group
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2- hyd roxyet hyl am no] - 2- et hyl pr opyl benzam de;
3-{2-[(2R) - 2- ( 3- For nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxy
webtsioazd4mo] - 2- nmet hyl propyl }- N-[ 2- (4- hyd r oxpe€2iBR0§000619
i methyl phenyl )ethyl] ber#a mide; 15
3-{2-[(2R) - 2- (3- For nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxy
et hyl am no] - 2- net hyl
L[ 2- (4- met hoxyphenyl ) et hyl | benzami de;
) - 2- (3- For myl am no- 4- hyd roxyphenyl) 2- hyd

ﬁ N- phenet hyl - benzam de;
nmet hyI 3-{2-[(2R) - 2- (3-fornyl am no- 4- hyd

yI am no] - 2-met hyl propyl } benzam de; N-[5-((1
RR72 {1,2-D et hyl - 2-[ 3- (pi peri di ne-1-car bonyl ) phenyl ]
et hyl am no}-1- hyd

ro eth - 2 0 nyl] ]1faqr Lde; .
it bed ) K GG U G Bhond SFahbs nan, oy anc i g ae
3
se?écﬁﬁyl pr opyl":ii CH23 prowdre |df?td%arl%[rr2e?fh§l E)Ohlgnyl ) glt hyl ]
benzam de; 25
Preférably(& 1§ naphitByeptignallytisnbstitutativiik @heny | ) - 2- hydr oxy
et hyl am no] - 2- net hyl

P%*%%l%f%ﬁ%@ﬁ%&%ﬁ%%@ﬁﬂ d oxyphenyl ) - 2- hyd

roxyet hyl am noj - 2-
Inntehathgved grodpsNof bompodnys bibezfolloding substituents are particularly
3-{2-[ (2R) - 2- ( 3- For nyl am no- 4- hyd roxyphenyl)-2-hyd
prefsiyRd:ny| ani no] -2 30 net hyl
propyl }-N-(2-pyridin-2-yl ethyl)benzam de;
ch.)s{s( ye*E'% 131%?12(3( 3 A PeHIY ISR preferdBll -CH.- or -
(CR)AayYI pr opyl }- N- [ 2- (4-sul fanmoyl phenyl ) et hyl ]
benzam de; WD 2005/ 092840 PCT/1B2005/ 000619 22

N: - Di h a 1N Z ~2- [ 3- - -
iR RTRBAFENEX G ool MGRRErrRal: Roje ProrEM and
RFJFSPH)dr}Cﬂ#?nW )acetamd e; N [5-(2-{(1
R)-2-[3-(3,4-Dihydro-1
H i soqui nol i ne- 2-car bonyl) - phenyl ]-1, 1-
n@ﬁﬂ@tfﬂ - et hyl am no} - 1- hydr oxyet hyl ) - 2- hyd
roxyphenyl ]formam de; 5

R@%ﬁgr{d&@ 523H§'aﬁﬂrrmél @5} Ro- 4- hydr oxyphenyl) - 2- hydr oxy
et hyl am -

net hyl prgpyl }-N-(4' -hydroxybi phenyl - 3-yl net hyl ) benzam
Rdés Cis{ B |8 CRp-and(Bisfdond | ami no- 4- hyd
roxyphenyl ) - 2-hyd roxyet hyl am no] - 2-
nmet hyl propyl } - N-[ 2- (4- hyd roxy-2, 5-d
i met hyl phenyl ) et hyl ] benzam de;
3-{ ZPBHFBﬁ]arKr ﬁ@f&@é@h?@fﬁé"@olﬁpbuﬁds of the formula (1) as described
roxyphenyl ) ydr oxyet hyl an no] -2

- in the amples sectlon hereafter, i.e.

N-Benzyl-2-(3-{2-[(2R)-2-(3-formylamino-4-hydroxyphenyl)-2-
hydroxyethylaminol-2-methylpropyl}phenyl)acetamide;
N-(3,4-Dimethylbenzyl)-2-(3-{2-[(2R)-2-(3-formylamino-4-hydroxyphenyi)-2- _
hydroxyethylamino]-2-methylpropyl}phenyl)acetamide;
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10

nmet hyl propyl } - N-[ 2- (4- hydr oxy- 3- et hyl phenyl ) et hyl ] ben
W amisie2840 PCT/IB2005/000619

N- (4- Acetyl am nobenzyl)-2-(3-{(2R)-2-[(2R)-2-(3-fornyl

am no- 4- hyd roxyphenyl) -

2- hydr oxyet hyl am no] propyl } phenyl ) acet am de;
Nﬁ[?i(%%ﬁl%iééh%%l)%iﬂyﬁ]@z 1R R R 4-RYFrS¥RERY-2-
hmkwmhﬁh@mnﬁémym;bwmwhﬁ@@et yl am no] net hyl } ben
NrHZAaatﬁhlﬁf@nhepyJ/)eﬂyJ]{It{H@@)22(3( tarmylangingri-hydeapheayd)-2-
hﬂé}g%ét}'lg%ﬁmpo]rg ?théllprow&tp&z 85" ?benzam de;
3-12{[(22/?)42-'(3 an(r@}a?mnuw byl ooy shénd)-2-byd rheetiylairto] 2-

r oxyet hyl am n

rr\%h mqw&;ﬁh(?W@Ql%%oy@ﬂwﬁpﬂ@mn@ﬁ 1-yl met hyl ) benza

3@% )g#"%og&ﬁ%'?'ﬁg&zP@'fd%ﬁ%ﬁmé’gay&yethylamlno]-2-
ety (Mrtekhipheayetdy Boehzamide;

| et

Ng,[Z{@h% %Z&d& beni\e%b{?hiﬁn{%-&(ZB)r%,@-formylam|n0-4 -hydroxyphenyl)-

Zr@axﬁ%?%hénﬁ%y%ﬁwgﬁ)%ﬂna %Atrﬂal eN- 2-yl net hyl ) benza

I\h[Qe(Q;3-Dimeﬂ)WpPEérwﬂ1)edhw}-3-{B-3[@R)-2 (3-formylamino-4-hydroxyphenyl)-
b ) -3-{2- 2- f I 4-
ORI h}ﬁfﬁ ViRl RaIS] | 5 ot hy!
3%@%%)@9—?—%‘9 famire ? hydroe(gphen)fl) t'sydroxyethylammogﬁ]’z-no
meihwpmpy!éylﬁﬂa{(ﬁhydmxy-z 3-dimethylphenyl)ethyllbenzamide;

PRy STyt BRSO A o ok Shpthviaminel-2-

et Sfdl?ﬂ(l)}aﬂl[QQh naethoxyﬂhenyl)ethyl]benzamlde

t hyl B
3f{2dfg RE2- (3§qrm>@4mmp%hye£03«)§pﬁ9 %iﬂwduoxmﬁ%/ylgmﬁcﬁ- s

Wéﬁ%ﬁhe%p&ﬁ%‘q{ié?ﬁ %etﬂ%{ am no] -2 30

N-ewbheiaﬂméthyl 3L le fd#ﬁ‘a |h@iho-4- h)édroxyphenyl)-Z-
NAdamant an- 1- (2R) fornyl am no- 4-
hygemyethyiamino 2 e hylpropy benzamlde

/\E%gﬁ)ﬁ%@y %%ﬂég—gg@y@fg%@éé%%%&Wlfﬁﬁen\oﬁ)ethylamino} 1-

h f éﬂTyI)ZZ-ﬂﬁd(o}@pﬁéﬁyI]fbrmdmidHG 3.1.0*2, 7*] dodeca- 2( 7

triene

%’é?rf&%ﬁgrzy(ﬁf&rmlamm‘ﬂwhvsmwbemﬂb arhyssoxyethylaringle2-hy

AR R Fuemybenzamice:

%@dKERﬁﬁty(E)F&n@Iammo -4- I}ydr%xyphlenyl)l\-l_z Zydrgx;gethylammo]-z-
roxye am noj pr o en

m%hypr%ﬂ%&r(ﬁspw%t@@ p%w%p@a&%ﬂ)@e ( Y

PR B bR RS RIS S SOHP RN 22

| am no

methiiprpoydpi+-ihdae+dyibeazamnijdeani no] net hyl } benzoi ¢ aci d

3“!22t R%k)% (tB I]:'érmylamlno -4-hydroxyphenyl)-2- hydroxyethylammo]—2—
methyipropyl}-N-(2-pyridin-2-ylethyl)benzamide;
3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}-N-[2-(4-sulfamoylphenyl)ethyl]benzamide;
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2-(3-{(2R) -2-[ (2R) - 2- ( 3- For nyl am no- 4- hyd
roxyphenyl ) -2-hyd roxyet hyl am no] - 2- net hyl

wonrogybigahenyl ) - N- (4-tri fl uor onet hoxy-benzyl  PCT/IB2005/000619
)acet am de; 10 22

N-(2 Chl or o- 4- hydr oxybenzyl) - N-et hyl - 2- (3-{(2R) - 2-[ (2R
-2-(3-fornyl am no- 4-

Nhgﬁrdl; %ﬁgﬁﬁlaébén&?g?gw& i@@%{ﬁ&ﬁ&%ﬂﬁy | }phe
h %X?ﬁlﬁlémh)-231yﬁ3o>{}(e¥®|ar%n{dfj&B}J‘y@plﬁ@n)ﬂ)éfo@étérﬂmm0 4-
e[%yqr oé%&g%%oéﬁ-mgydrox I-ﬁs%)aluﬁ'lrgllgg-Z-garr{)%trn%lphre%pﬁ 1}
dﬁ'gétﬁg&é@esn%g%—é Q&oﬁoﬁfétﬁ)ﬂ [T R BN rmamide:
3I{Q>‘{I®‘??321(3fﬁdmimmﬂw-‘}-hlydrwdybhéhﬁFZMW@lyetﬁyléﬂﬁnm
n@tbﬁp{qpyﬂ)N#[ pydpxybipheny3nimathydenzamidexy phenyl ) - 2
AR B R e R e SRR YA RielZ, o
metﬁylpptbpyk}t- NyR)(demchoxy, 5 d}.ln(éih hemyi)e?thmbbnzamlde
Bﬁgd% iyg'r(ér': r;ngar{tmp 21 hyd o enyl % hydrr xyethylamlno] 5—0
n@?%l?%l}aﬁ?‘ [Q"(hﬁ@&ﬁ%lé;} @Wﬁ@%‘y?p%%ﬁg/ﬁ@?h%benzamlde

|*or'o-

N-W&bewhmobehzylb%}{(%l -2 @R)2-3-féromyigninana-derytiroxyphenyl)-
N CBRenyL) 2 Y exyek vl am. ol propy!} phenyl) acet a
422 334 (A2 F2F) AR 3-FofryiaRiimyaifdigxybrisrgaxy phenyl ) - 2
hwmue,ﬂamlrm}mnwybpberwuanbaﬂmhmmeﬂwwwenmmmht hal e

"EAéé % qey'%%é%%hﬁwmﬂﬂ& -RYGrpxyphenyl)-2-

i‘dsdga fYArhind]-2-methylpropyliben de
hke dr OX etéhyl a;]n ng‘epr):)pmpy %nzaln)n - hy dTOX?/bI phenyl
a

&{Q'MQR}QI‘()%I-E@rmlammM hydroxyphenyl)-2 hydroxyethy mino}- 2-
nagtéxkpwg(\};&gﬁ%%xy-n% Iér‘ %Fﬂmeth(y?)bg% m no- 4- hy
%%d[(gmet&y#m;naﬂmﬁo-wwéwp%hw -2PhdrpkyethgiahfnbHe:
methglprepyll-AR-tydrexys: Srdinnethybenzihbrnsappdeny| ) - 2- hydr

3%2—%%% P pstdtaming 4 vaiOWﬁgx'a@ahsfdofﬂgwetexmPsﬂ Zte

ﬁ SD phfAEIRBZ00 fohzarfide;
ﬁ¥| am no henyI‘)t 2- hydr
éf@tlﬁyﬁh q\ycyoxybenzy ) 3—{2—[(2R)—2 {3—formy amino-

hﬂ%&p‘%@% %?W%%y@n{ @ogﬁ,%tbmweﬁgggﬁw -acet_

N@Mﬁbﬁi&thj/lbéﬂh%ld—%ﬁ&&eﬁ(ﬁ&) -2xBrfotm@amino-4-hydroxyphenyl)-2-
met hyl pr-opyl } trifluoronethyl-benzyl)-ace
hysre @@thgam|no]ethyl}phenyl)acetamlde

. 3@2‘-&2?}61@2& n%)élé%nl\:& ARGk tiehy ¥R EoRDERY | amitofizdr
| meﬁwdrppwpw-iaatﬂehyﬂmvammyl)qwmethylpmwhlbentamw net hyl

3 ?ZC f(&%mZ 83 Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]- 2-
methylpropyl}-N-(4'-hydroxybiphenyl-4-ylmethyl)benzamide;
N-Adamantan-1-yl-2-(3-{(2R)-2-[(2R)-2-(3-formylamino-4-hydroxyphenyl)-2- -
hydroxyethylamino]propyl}phenyl)acetamide;
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N-[2-(5-Ch | oro-2-hyd

roxyphenyl)-ethyl]-3-{2-[(2R)-2-(3-fornylam no-4 hyd
woasospazsay| ) - 2- hyd PCT/IB2005/000619

roxyet hyl am no] - 2- net hyl pr @dyl } - benzam de;

2-(3-{2-[(2R) - 2- (3- Fornyl am i no- 4- hydr oxyphenyl ) - 2- hyd

roxyet hyl am no] -2- 10

NTE SRR ARRERY bloT8 2 fro=d1 HuaaEE BA Y b-ed-18E Y1)

catbORyINSIERYI2t b ifretivbayidiaing MWMMI@YI)LE)M@TW@NW]
et hyl am no] propyl} N- 2-(4 yd roxyphenyl ) - 2- met hyl
fopmapyidg;- benzani de; N-(2- Chl or o- 4- hyd

2 ﬁgﬁ{ﬁ%%—ﬂ;@%ﬁf%%%&%néﬁﬁ}dKo%ﬁ%he%;ﬁ)%f or nyl ani no- 4

th?éX?éthyIaﬂﬂhﬁ}ﬂr@pyﬁ}pHér@l)em(h} bWblpl$en)il~'53-ylmethyl)acetam|de;
N-[ 2 | oro- dr oxyphenyl) - et hy ] g(( {/ &
4-{26(3r{3-HARye-B- Formylamlno-4 hydroxypheny) 2-hydro yeth lami o]-2-

m%ﬂlﬁ@b%éﬂ%wl %‘z‘%‘ﬂﬁfffe H@p‘gﬂfcllc%gﬁﬁﬁ%mﬁfegfg{-l } ben

2{(%%(/2"3)92%[1 WWMW%%Mmemm)MWI}-2Nyd[’®e)(emwm1jmo]-2-
X y4
n@thsdpr{axlyf}pﬁﬂj\ylirl\( o tfﬁﬁw% ﬁacetamude

N %vﬁo??ﬁé%ﬂ%ﬂ%@%%@ SRR e+
hdoxydhe E23}W@b(yethylammo] -2-methylpropyl}phenyl)-cetamide;

:—&;é ﬁgé-)ﬂl ydroxybénz;ll) % (% {824)—2 E(%Rn}él-fgpformylam%o 4-

hga@@kﬁ%ﬁf ?M@bg@{?ﬁa@@%mﬁw}dﬁﬁm ripRceriige;

2HBHsDRURA(RR)A2-Z33H0rABAamino-4-hydroxyphenyl)-2-

RSB R AHERY PR YA e VRBER - Y Dby Betamice:

256?'{:%. ?1Ef[?ﬁﬂ%—gfpﬁmw%gigotgﬁgemeHeﬁﬁz-ﬂ formula (1)

'S In the neta
hpd-)dyemylammogwnpyaphqnylbhbd?ehy@’dxylﬁ{phﬁhﬂenabeut ically

able salts of the conpounds of fornula - (1)
yﬁﬂ%’q‘?‘%éc?tﬁg“ %1 d addition and base salts thereof. WO

M@%@&’r&%ﬂy&’%b@#ﬂﬂ'ﬁm@ -24@1?2 tamrfhw@mmo 4-

dition salts are foorned from aci ds whi ch form
hydroxyphieoyl3-a-hydroxyathieimiso]prepyiipbentibacriamide;,
i . tate, b )
N B BRI R SR AR 2 SR BRI R B ormyapino-4-
h? t;)hbﬁ¥l)-Q—hycﬂbﬁyetﬁylé‘mih@Iﬁéwqpﬂ‘@nWé@étemlaéy | at e,
or na umarate,” gl uceptate uconat e

2R Rol(2R)-Rel2al oY IBBINSS AHCEYRNEEHI 2 ¢
y&%x%%%ﬁéﬂnﬂ%]ﬁ%p%}bﬂgnyl) -N-(6- hydroxynaphthalen-Z-

ylmethyl)acetamide;
2-(3-{(2R)- -2- [(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-

. hydroxyethylamino]propyl}phenyl)-N-(4'-hydroxybiphenyl-4-yimethyl)acetamide;

I\I_—(4—Cyano-benzyl)—2—(3-{2-[(2R)—2-(3-formylamino-4-hydroxyphenyl)-2-
hydrokyethylamino]-2-methylpropyl}-phenyl)-acetamide; .
2-(3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}-phenyl)-N-(4-methanesulfonyl-benzyl)-acetamide;
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hydr obr om de/ brom de, hydroi odi de/i odi de, hydrogen

phosphate, isethionate, D and L-lactate, nal ate,
worb@abzs40 mal onat e, Tnesyl ate, et hyl sul phat e, P21/1B2005/000619

napsyl ate, nicotinate, nitrate, orotate, oxialate,

pal mtate, panpate, 10 phosphat e/ hydrogen,

phosphat e/ phosphat e di hydrogen pyr ogl ut anat e,

2@%@@% g (325 ear é?ﬁ{yﬁgg@‘?ﬁg@@g@t@ﬂgmm} 2-
bases"bﬁ/ﬂ MHWNEMLM@HWSL”@%?I §éﬁi)@xé’éeﬂaﬁ1idémd from

ch form non-toXi c sa l'es include

24(Bef2¢(2R)-Ri(@horamydaminee4-Ttydroephiens)- Zda\!dfpmthvlﬁmm@iez-

e Get HR PN R R Bine B S B di s o) ur

21 quq(mmzr(s %ﬂamealﬁwromﬁﬂpizsn roWétH?laﬁﬂﬁb] 2-

orned, for “exa em sul phat e

wmhwlhmyéahenwwé-m trwdrqu-b’@heaylr%vlr@érhahaeejaﬂm e

N RES 2 R RIS i i Biepapet

phefyh-2Uaidreyethy laﬁﬂﬁ@]azlmetﬁﬂﬂi?dpyl} benzamrde

it
har maceutr cally accept abl e salts of ounds

2¢(3r{Arl(2R)-2)(3rfegrmmdamirgo- ﬂrlw@a@wrwvlafﬂeh romteyemmo}-Z-

el R PR R B R e R B Eetmioel Tt 2
3qPL[RRPR- (Ba’éﬁniw@mﬁr&)-mmj@@typh@ngl)QdI@yderyeth%&mrh@]brbre)pyl} -N-
[ir ecursor of the conmpound of formula (1

(%demphgnﬂ)eumeﬂwleropxtrbepéﬂmd%r ecursor, for

NP2 SRR SR RN AR A -

h?dros@phenylb—rzq\)tdrexyedwylanﬂrnb]peomd}mmwaceténﬁm mul a

Nt qrgnz‘;b?&{@a&%hsnyl ekl ane - ?ﬁﬁxﬂﬁﬁﬁgt o-£° ¢
h&ﬁ{d‘)&ﬁhs %&Bgﬁeﬁ&esu ?FQ- P’WQ@@}% Orac bl It:? e

m{@sr(mmue Emfnhrﬂamwb%yhvdrbxwﬂterwb-%hydrwy@thyram00]epmr>yl}-N-
B ARPRheRYY RemeipaRgBeBam gy vary f rom

R TS cHel i) -
methglpvop Wb heemyl )sit(tettahydro-thiopyran-4-yl)acetamide;
N-(5-Chloro-2-hydroxybenzyl)-2-(3-{2-[(2R)-2-(3-formylamino-4-hydroxyphenyl)-
2-hydroxyethylamino]-2-methylpropyl}phenyl)acetamide; and,
N-{5-[(1R)-2-((1R)-2-{3-[3-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-
oxopropyl]phenyl}-1-methylethylamino)-1-hydroxyethyl}-2-
hydroxyphenyl}{formamide.

' According to one aspect of the present invention, the compounds of formula (1)

wherern the (CH2):-C(=0)Q' group is in the meta position are generally
preferred

Pharmaceutically acceptable salts of the compounds of formula - (1)
include the acid addition and base salts thereof.
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forms. The term "solvate' is used herein to describe a
nol ecul ar conpl ex conprising the conpound of the
wonvesbesam and a stoi chionetric anmount of one POT/IBIINE000619
pharmaceuti cal |y accept abl essol vent nol ecul es, for
exanpl e, ethanol. The term hydrate' is enployed when
said solvent is water. 15 Included within the scope of
the invention are conpl exes such as cl at hrat es,
drug- host inclusion conpl exes whereinn, in contrast to-

Suifadlaf i@ Ryt salts 2pe Yofresd fidift mwm ferat n@h4oxic salts.

present in stoichionetric or non-stoichionetric

Exerppless. inglusle i thel \rrajatgy eacimﬁieexegpaﬁatehequwte besylate

oGRS TAGaRR P30, e TR, it

cyelaphaty ormwletearreswhse Fbﬁna&sulfumgatesmglmeeawpyglbeonate
i oni sed, partially ionised, or non-ionised.

dveonates s herafiudrapaesahatese Jhlbﬁaz%esC. hseirocfcl9§lde/chlorlde

AR AFRR RSPl 0 RO Bionat

D+ el dniketatep mawtesmaeblvaat alaraie c omgsyiates méihyBaiphate, 2-
and to sol vates and coigjl exes of salts. thereo

f. Th

nansilRlen dsnigptingte, i iR onof%F"tjdeOEB'ﬁ’Eﬁ)un@?ﬁB'ftate' epamoate,

f
oA o, SRRt | crbieh S iegbiamat,
saceheawate, t beyarate, (sucMndﬁengtanptate,alD- @uﬁett—ttanbradmd 1-hydroxy-2-
t&gﬁg r' C }% 2005/.092840 /1 B2005/ 000619 27
" A5 tosylate A ReI0A G SR e and
I@p'b%gH Eé‘a\tﬁbﬁl'eedfo?mﬁﬂom Bf.aséé)r\ﬂHllcﬂ férk - ndWtoxic salts.

I cat so- cal pro-drugs’ _of :the conpounds of
EXampleSa mn:bud@r dhel alumiBium; hanginine, dienzathine; raalcium, choline,
us.certain de"l vatives .of cQnMQ

BRI ARy i o M Te| SR s, MEGuming, olamine,

pRB3EIE sl kroRsdthiivine bRA®S ¥Mis.can,  when
adm nistered into or onto the bod be converted into

Hemigalis of acids ard baises Mmay Bisa he formaedctor example; hemigulphate
hydr olytic cleavage. Such derivatives
a%‘?beﬁi?gﬂt&n S?Xt prodrugs'. Further i nf ormati on on
the use of 10 prodrugs may be found in "Pro-drugs as
Novel Delivery nposi um Serj e

Forr.a HeyiRwi Oﬁnémb@t §7alrtsa) Sﬁﬂd"H@@%Qfl B’h@rreaewtaaé Salts:
P@&@EE%&Q&?@%, anE VPR s Shd WFhutif @wilky-\-EH, Weinheim,

Germany, 2002).

Pharmaceutically acceptable salts of compounds of formula (1) may be
prepared by one or more-of three methods:

(i) by reacting the compound of formula (1) with the desired acid or base;

(i) by removing an acid- or base-labile protecting group from a suitable
o precursor of the compound of formula (1) or by ring-opening a suitable
cyclic precursor, for example, a lactone or lactam, using the desired acid

or base; or
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Phar maceuti cal Association). 15 Prodrugs in accordance

wWith the invention can, for exanple, be produced by
woeplsao2gag appropriate functionalities present PC/IBIes/000619

conmpounds of fornula (1) weth certain noieties known

to those skilled in the art as 'pro-noieties' as

descri bed, for exanple, in Desi gn of Prodrugs" by H.

e L

whernrgadtiish WQH% figleniidia drlbaééoﬁﬁ By thedns of a suitable ion
carboxylic acid unc ionality (-COOH), an ester

t heraxchangercolidanpl e, a conpound wherein the 25
hydrogen of the carboxylic acid functionality of the
conpound of fornmula (1) is replaced by (C -C$)alkyl;

All thréeweabﬁohg%réqui@unyl cFrriéd routlim soltiono Miee r@suaﬁng salt may
al cohol functiona an et her thereof,

pregipitptecouthand kesilgciackby %I??qtm 9fyHaY @@rreceveﬁeﬁléoy evaporatlon

Ofaé‘lgog@}l%%g g’f’bé O@%e%oof”&%rilgﬂangp‘m@ qe@{:lhlﬁgr S "i‘n!zyl.)\/a{y from

corhsietly hﬁnwdifm)anﬂo@lfnémidnﬁ@d (1) contains a primry
or secondary ami no functionality (-NH2 or -NHR where
, an am de thereof, for WO 2005/092840
i n Hn
s L e

fofmscﬂ‘ henadarrhy sofvaitéielsc mpduhelremﬂ tbodesd:rdbe( B) molstulae complex
l.ace

Furth
carapisiee fame 69% 18 1 e dtertiodeatd el 'Qfﬁ?ﬁw'ﬂaum of one
) Pﬁ%‘?@'pﬁ%rﬁ?ﬂ:eﬁﬁ?ﬁiwe§§cé’6taBIé1§6lv€hPﬁ1"d¥@cd|é!§%r Baniifte, ethanol.

f ound menti oned references. Nbreover,

Thetara hydoated isnemptfyeidowhen saidLjolvent isivater! ves act as
prodrugs of 10 other conpounds of formula (1). Al so
i ncluded within the scope of the invention are

In'&ﬁfo%@%ltﬁﬁﬁtﬁg se8pR Bt Mivenfieh 'B#éﬁ:drﬂblexé@%hchsas clathrates,

onpounds forned In vivo upon adm ni stration of
dmgcigost Bolusien aopmpexss meheagm,u megonhaatcct@rt@sn@@rmentloned

S(tPlg?efﬁ:ﬁln X ntfiiog a@g{\ﬁg& 39%18% \(@‘f 8?&3&@@%‘?@ gy r11\(Ej.m9gtmch|ome’tnc

amounts. Also included are complexes of the drug containing two or more
organic and/or inorganic components which may be in stoichiometric or non-
stoichiometric amounts. The resulting complexes may be ionised, partially
ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, 64
(8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula (1) include references to’

salts, solvates and complexes thereof and to solvates and complexes of salts

~ thereof.”

" The bompounds of the invention include compounds of formula (1) as

hereinbefore defined, including all polymorphs and crystal habits thereof,

prodrugs and isomers thereof (including optical, geometric and tautomeric



hydr oxynet hyl derivative thereof (-CH3 -> -CH2OH):

(ii) where the conmpound of fornmula (1) contains an
wabkbwswyg2sgo oup, an hydroxy derivative thereof PEORB2005/000619
-OH); (iii) where the conmpadnd of forrmula (1) contains

a tertiary amno group, a 20 secondary am no
derivative thereof (-NRLR2 - -NHR' or -NHR2); (ivV)

B9 4 BoRSPRRED e 4o Dudr S RbBIEF oBmiRRdE bormote
(1)NH2) (v) where the conpound of fornula (1) contains

a phenyl noiety, a phenol derivative thereof (-Ph -
-PhO—I) and 25 (vi) where the conmpound of formula (1)

AF RBOERIER, Rl EitosCor SR A S bt e aiso

5 withint thensogp@ ot the iMventiony Mhekr cartaiar dorvathvegsof @@ﬁnpounds of
exi st as two or nore stereoisoners. Where a conpound

fogmulas( thwhich 1ay bevediewhao sharmrepipoical astivibniiesmelves can,
/
WRER B BRSETAT 6P 746 1hel B! B b3V T compouncs of

farmiutar ¢ hewingotiee Wesired agtivityerfoy exaaiplecby hypdrofyier cleavage.
I sonerism ("tautornerism) cap occ Thi s can take

Stk dPBVﬂﬁ'\m 260rsTa0d 40 AsCRIqdge S HiheN inforratien on the use of
10 pRIRIGn aﬁ%&?&;hé%" &&F@%‘%&dﬁo%l EQLO%FXaS%éltéms Vol. 14, ACS
ng@oplunmrSémsc aT| éﬂgudmemda WaBtelizy aadh Bioevepsibled€arriers in

DB o Lo bREOAEP o pIset TG e (an Tomoby yBOcke,  American

Ph&RHBERISa gsgs@é,laﬂgﬁyl within the scope of the present
I nvention are stereoi soners, geonetric isomers

and tautoneric forrrs of the conpounds of formula (1)
I nel udi.n ounds bltln nore than one ty

RS 1L oSS, e veRfian GanJpE Sxagis B groguced by
répladitg AP proSriel fhrﬁ‘ﬁ@hbhﬁé% Bfedttan %ﬁbt éorWQSﬂﬁﬁQ of%ormula (1)
the counterion is optically active, for

with | egrtain emeieties) kepwe, tothose skilled irf dshe eemhrqﬂ épro-moieties’ as

odhhBt Byl 1 SR, oP PR Ay PSSP s

108%se skilled in the art, for exan‘pl e, chromat ogr aphy
fractional 15 crystallisation.

1

o

20

Some examples of prodrugs in accordance with the invention include:

(i) where the compound of formula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof, for example, a compound wherein the
25 hydrogen of the carboxylic acid functionality of the compound of formula (1) is
replaced by (C4-Cg)alkyl;

(i)  where the compound of formula (1) contains an alcohol functionality (-
OH), an ether thereof, for example, a compound wherein the hydrogen
 of the alcohol functionality of the compound of formula (1) is replaced by

30 (C4-Cg)alkanoyloxymethyl; and
(if)  where the compound of formula (1) contains a primary or secondary
amino functionality (-NH2 or -NHR where R #H), an amide thereof, for



10

15

20

25

30

Conventional techniques for the preparation/isolation

of individual enantionmers include chiral synthesis
wonwmoa2szoi t abl e optically pure precursor or recoiBLDHONGTI

of the racemate (or the ra8enmate of a salt or

derivative) using, for exanple, chiral 20 high

pressure |iquid chromatography (HPLC) Al ternatively,

L e SRR % SRR GeTe . BYT BR Loty o, 1R2CHRE or both

exanfydtogéis df GREAMIn fundmdrfemncwethevua@npoma of formula (1)
corrpound of fornmul ao_s::l) contains an acidic or basic

noi eisiare seplagedibpCohigk@naMh as tartaric acid or

1- phenyl et hyl ami ne. The resulting diastereoneric

m xture may be separated by chromatography and/ or

Flirtiesrt efamiplest oy seplacerfsnt ograupt dmeaccordeanide afith liee foregoing
di ast ereoi soners converted to the correspondjng
gﬁggﬁ in the

examplesoAag( Sxamplate£ffs ol RIASMS t BPLSsENRY ege
ai%Pe,ggh{ig,l,eQC %HEE§ of the invention (and chi raI

precursors ereo may be obtained in
enantionErlcaIIy enriched form using chromatography,

i cal g%‘galgtcpﬁgogg g%%@@ él c_resin Wtﬁg%%gygﬁ@gquugs of
oﬁgrﬂgﬁ{ Bﬁﬁa%)eﬁo M IIy hept ane or hexane,

cont al rom O% by vol une. of i sopropanol,
Atsy)pnclaﬂlegi wmmntlﬁ)/smezm’%eamdenhmm mtab@lﬁgsmwomounds of

f I 0.1%d h |
oM Y 3t Shennds rimels i Uit SodiipGation of the drug.
SBne H)Ee?mgl%s%f‘?ﬁéiﬁb&ﬁ@ i GcESRHrRIEBLI 8 FR%NEBN include

separated by conventional techniques known to those
skilled in the art - see, for exanple,

0w | BPeTR e GPIPOuada BT e ol RGN @ st e, an

the RYGDRP St BBFiV At ﬂhbﬁecs -BH,sbeCppiGrgper of the
forrru?a bg owﬁwv\hel\rel ne ‘1 dr3o en and )IRE is Cl-C4

(iRl kywhepe cther spmpotad h9f forrm%a r\(1:)n@pf@|ﬂ§r @ng Sl gerup, an
abov%ydroxy%err\%tave %e?egff (%hed -8‘3!)!* RR2 (G2)n QL

(i)  where the compound of formula (1) contains a tertiary amino group, a
secondary amino derivative thereof (-NR'R? — -NHR" or -NHR?);

(iv)  where the compound of formula (1) contains a secondary amino group, a
primary derivative thereof (-NHR' — -NHy);

(v)  where the compound of formula (1) contains a phenyl moiety, a phenol
derivative thereof (-Ph — -PhOH); and

(vi) where the compound of formula (1) contains an amide group, a
carbbxylic acid derivative thereof (-CONH; — COOH).

~ Compounds of formula (1) containing one or more asymmetric carbon atoms

can exist as two or more stereoisomers. Where a compound of formula (1)
contains an alkenyl or alkenylene group, geometric cis/frans (or Z/E) isomers
are possible. Where structural isomers are interconvertible via a low energy
barrier, tautomeric isomerism (‘tautomerism’) can occur. This can take the form
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[""~"~r HNO ~r-HO The present invention includes

all pharmaceutically acceptable isotopically- 15
woOabwsldozsdo conpounds of forrmula (1) wherei n onePOT/IBIN&E000619

atons are replaced by aton®9%aving the sanme atom c

nunber, but an atom c mass or mass nunber different

fromthe atom ¢ mass or nmass nunber which predom nates

[ t I [ ' ;
of ehofef oo IR B mAundS UBFRLEL L) Xeliale, for.example. an
imimtmesgggxmda rgn%ti% o’ mﬂmaﬂed Rzlallembh %ﬂtgggrm Jinstgrhpounds

as, 11C, . an ) .. chlorine, such as , o
whigh SPRtAN 28 AIAMAYC Tajiety,. dfollews $aeha el sominpuNtbmay exhibit

j nd 15N, oxygen, such as 150,

'“??%ﬁgﬁﬁﬂﬁ%gpegﬁg§%ﬁ§®%§: such as 32P, and sul phur

such as 35S. 25 Certain isotopically-Iabelled

ISR WA the SoPhe; ok chey bl oention Serall stereoisomers,
gednistriaNidoRIers Wit kAitBridries im0 £ e/ egﬁ@égngﬁﬁeof formula (1),

~ PCT/1B2005/ 000619 31 distribution studi
ineladingseampeundsoexiibiing moreutiianione tygid, of isotharsnicand mixtures

e . 14C are .particul arly useful for. this purpose .
ofi %, e AP et Bl Mg e ates gt peiffioh R pRSHRaRS wherein
therRumteHorndRt Gstidaty -activeUies tdxakiplan avbéfatd @R Viline, or racemic,
i sotopes such as deuterium Le. 2H, may afford certain
for axarmpla, oi-tartigtesen degrginirgul ti ng from greater

metabolic stability, for exanple, increased in vivo

hal f-1ife or reduced dosage requirenents, and hence
Cisftarizeisomierd eddiebe isepafited Uy conSmidRes tecHhiques well known to

Substitution with positron emtti ng I sot opes, such as

these skided imothe gantanforc axampleus ehtpmaiogrephy r and  fractional

@5% S Topogr aphy (PET) studies for exam ning
¢ u @'??ﬁ € receptor occupancy. |sotopically-Iabeled
conmpounds of fornula (1) ;can generally be prepared by

15 conventional techni ques known to those skilled in
C%\éenalpnagteogpl%he_écf@é e Prepprptigyisolation pédndividyal ppagtiomers
. . | I H
nl U3 SATREEN iy O o SRS A Ser B ution o
thefratémate (orl thb ebeematec af) arsaltorale ivative ) @spigy fedexample, chiral

high pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case
where the compound of formula (1) contains an acidic or basic moiety, an acid
or base such as fartaric acid or 1-phenylethylamine. The resulting
diastereomeric mixture may be separated by chromatography and/or fractional

crystallization and one or both of the diastereoisomers converted to the

cgrresponding pure enantiomer(s) by means well known to a skilled person.

Chiral compounds of the invention (and chiral precursors thereof) may be
obtained in enantiomerically-enriched form using chromatography, typically

HPLC, on an asymmetric resin with a mobile phase consisting of a
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20
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20 Pharnmaceutical ly acceptabl e solvates in accordance

with the invention include those wherein the sol vent
wohoasrogsddal | i zati on may be isotopically substi Parasz005/000619

e.g. D20, d6-acetone, d6-DWSO. The compounds of

formula (1), their pharmaceutically acceptable salts

and/ or derived forns, are val uabl e pharmaceutically

?ﬁltdcéﬁ)(frp Wé‘élﬂﬁhe[wﬁhé for ExaRkecontiair fioRP0 £d180% by volume.

erapy a prophyl axi s of nunerous disorders in which

of hm)p(fGQaﬂ(ﬂcWQﬁ"yﬁ@mrﬁ%lt@eZ\O%r and fremch tadai bihvelume of an

oSBT AHGRAER: Caboonhauatet Wit st Hores tne
ehh@hed rfaupent of other diseases such as, but not

limted to those of the nervous system premature
| abor, congestive heart failure, depression,

SR Yoot 6.6 A B By BFROAASBrmiucs
k@onditbithose BKiksdin therrt ¢ Seenfo&éxamfp&g éSterebahemiistgy of Organic

(f]qastrlc acidity, particularl astric and peptic
reReundsh By B oL (s Newarksba) 000619 32

Conpounds of the invention |ntended for pharmaceuti cal

use may be adm nistered as crystalline or anorphous
products. They nay be obtained, for exanple, as solid
Anicogdmg o vreraspeot of iﬁawebgnhiavbuﬁm dhe IQRA%) -stereoisomer of the

reci atlo | I.i zation, _bre
RieiabeGH, Whain B 75 DYAHRAATIRE i e DKV dre Y methy,
Jr{derﬂ REQY éll*éyés’@efr@d ?&:\}és @sdgé%raﬂiﬂ fofibdose. They
e adm ni ste alone or~in co |nat|on with one
or m)re ot ¥l conpounds of the invention or in
combi nati o i ﬁ re other drugs (or as any

, they will be

; : EH,)~assoddati on with
. or e phar R&caatl accept ab exci pi ents.

e tefm"excipient" is used herein toldescribe any

i ngr ggjent other than the corrpound(s)oof t he

i nvent i%& The choice of excipient will to a |arge
ext en plénd on factors such as the particul ar node
of adM nistration, the effect of the excipient on

32 AL LR o Bl AT i ity

ldbélledecofnpbundmpbmdmlwu Y \ekereirt onedr moveeatiorns ane aieplaced by
met hods for their gre aration will be readily a are

atgmst ndrg $he spae alprpigupber, it Rrcalopus |'T‘?§ﬁ5‘§) angss number
JIRLRAE FrohPthe ABhiic RRBrthh8number which predominates in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen, such as 2H and ®H, carbon, such as *'C, "*C and

" ¥4C, chlorine, such as *°Cl, fluorine, such as "®F, iodine, such as "I and "%,

nitrogen, such as "N and "*N, oxygen, such as "0, 0 and "°0, phosphorus,

" such as ¥P, and sulphur, such as *S.

Certain isotopically-labelled compounds of formula (1), for example, those

incorporating a radioactive isotope, are useful in drug and/or substrate tissue
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20 may be found, for exanple, in 'Rem ngton's
Phar maceutical Sciences', 19th Edition (Mck

weoeuhisioti4ng Conpany, 1995). The conpounds of t RET/IB2005/000619
i nvention may be administeridad orally. O al
adm ni stration may involve swallow ng, so that the
corrpound enters the 25 gastrointestinal tract,

.05 = buccal ar bl i ngual adm istration. b
oBleS s SHR SATHBL A BRSBTS R4, o
“E are Pﬁﬁlmtﬁhse?grmﬂkﬁé'p@ﬁﬁo@int\ﬂé\!v%f fiteesir 888& of incorporation
admnfstration include solid forrmulations such as
andigastysmeanp ofideteationt ai ni ng particul ates, |iquids, or
powders, - | ozenges 30 (including quuid-filled),
chews, multi- and nano-particul ates, gels, solid
SEBAHiioN with! HexvierTBatobiek Bhich i etRerin b SHmday aﬁu rd certain
formul ati ons. WO 2005 092840 PCT/ 1 B2005/ 000619
therapeutics advantages resuliing free greaienmearol lcssiabthhb rf@r example,

B0, iy 05 PR o ol RS e may be

pief@iré@in Somewieuhtstagcemarrier, for exanple, water,
et hanol , pol yet hyl ene glycol, propylene glycol,
nethylcellulose or a suitable oil, and one or nore

I 1age 158 I ds
Sﬁg%tﬁ é%{ |W2ﬁ‘s mg&glezg% %rot(g}éégﬂgll %g a@ MES 15 IHY BN, can

beease@t i ihuPositrorf Emissiond pomgra)mmPET)fstumes farc lemtamining
The conpounds of the invention nay al so be used in
subsifatgrecPior AECURANY. di sintegrati ng dosage forns

such as those described in Expert Qpinion in 10

Ther apeutic Patents, 11 (6), 981-986,, by Liang and
|sciepicdlReRbeled-compobinds afofaugeld ¢t yisan ggnenaliyngeopre pared by

ciBaiiond] dpe il KT 38 ose sfbirt e i sy processes

aﬁglg@%s % ttﬁoseﬁaeglﬁiﬂlﬂ m%@facbbﬁlp@ﬁ?lﬁ?qi)f ples Ian’E!I Pre parations

tion to the drug, tablets generally 15 contain a
udingi am eagzpanpnat&naaﬁﬂpmllyﬂamled rteagmtﬁtle place @fidhe awnrabeled

St ar ¢ ol at di um car boxynet hyl cel |l ul ose,
reage W@3¥§ W@?mfﬁ) cel lul ose, croscarnel | ose
sodi um crospovi done, polyvinylpyrrolidone, methyl

cellulose, mcrocrystalline cellulose, |ower
Phacyiaceuticallytanceptatie soiates iy acearranse with thetigvenfion include

G140 157 L1 BRI BBl opuBip b, o

\tRigetots, dgBISGably from 5 weight %to 20 weight
% of the dosage form Binders are generally used to

i mpart cohesive qualities abl et for I
P The compoundg of formula 213 ﬁ\etir pLarmaceul’rcrlgaly acceptable salts
and/or derived forms, are valuable pharmaceutically active compounds, which .

are suitable for the therapy and prophylaxis of numerous disorders in which the

- B2 receptor is involved or in which agonism of this receptor may induce benefit,

in particular the allergic and non-allergic airways diseases but also 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.
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Sui tabl e binders include mcrocrystall ine cellulose,

gel atin, sugars, polyethylene 25 glycol, natural and
weypmisiverdsc guns, pol yvi nyl pyrrolidone, pregel aPCHIB®A5/000619

starch, hydroxypropyl cell wose and hydr oxypr opyl

met hyl cel | ul ose. Tablets may also contain diluents,

such as | actose (nonohydrate, spray-dri ed nonohydr at e,

G RBARE i B HIBRAG) tor PhbRhceBX LR3°may be

SucCrose, Sor m Crocryst ose

admithisiétealsas ccydta:llmmoplambh@@ plrdd{wtat‘ﬂaeﬁ&avaﬁé Obtfamed for
e)gangmal SO optl onal ly conprise_surface active

@S 3liduplugp a BPYHeksy (ar s nwrlg?é%rqyghea%@reqwéaﬂon

crg%)%gl? gg%s%é%gﬁ P@%o@? %69% @4%% pr es%g Microwave or

radior frequerasyt diyingameagtbe used fopthis papdseom 0. 2- wei ght %
to 5 weight %of the tablet, and glidants may
conprise fromO0.2 weight %to 1 weight %of the
THé}Ph‘P& be darfiféeréd SéPorQaeB?rlﬁ'LJio‘t‘nﬁHQﬂ&‘u '%v&H“&thémﬁore other
such as magnesi um st earat e cium stearate,
cqmmmiSeof thedmuem‘mrear yi cdrabinatior wnﬁnmemxmaresothér drugs (or
eS| um S ear sodi uryl. sul phate..
3l 2l o Wik *Be Sadiniistered as a
foﬂrﬂuléﬁibﬁhin "/assi%%fti%ha%ﬂﬁ 'oh8MoP- MoK Bﬁ‘ém%de%t@a"@'zﬂ%eptable
% of the tablet. 10 Ot her possible Ingredients
exdipienise Thet termxedeipiest” is sisedrherels, tof desasitei al@y mgeedisnt other

B8P3 By 0 OS9G o BGERGE M o = trce

ememghépéhd ®n {acteRodict 8sBegbdrtitalar HHede d‘frédmaﬁwanoﬂ the

% to about 85 weight % diluent, from about
effﬁéit gﬁtth%ev@ua@aiu@n Boluhdity ﬁnd%tablbtyntaélgrfé\ﬁt naturei of ftlmndosage
fofRout 0.25 weight %to about 10 weight % ubricant.
abl et bl ends may be conpressed directly or by roller
to formtablets. Tablet 20 blends or portions of

bl ends may alternatively be wet-, dry-, or
Pharmacgulical geawpositigast Stﬂtﬁ%%éq”eéhe )f@ezm afic@mpgunds of the
f r
orbSBhEFbon 18 hEfiles' S BB VALERILSAL BFpfiont o
thbee skilledpisuthet ad. SZ!&thmm;ﬁwﬂnﬂsaand)nneﬂhoUelfbemelr Preparation
mays“tg:u?gl?r?I Iporpgx%r na]%ell,ﬁ Iﬁemm on g Pﬁgrhnasdeutical Sciences’, 19th
Edition (Mack Publishing Company, 1995).

The compounds of the invention may be administered orally. Oral
administration may involve swallowing, so that the compound enters the
gastrointestinal tract, or-buccal or sublingual administration may be employed
by which th'é compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as

" tablets, capsules containing particulates, liquids, or powders, lozenges

(including liquid-filled), chews, multi- and nano-particulates, gels, solid solution,
liposome, films, ovules, sprays and liquid formulations.
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Tablets, Vol. 1, by H Lieberman and L. Lachman

(Marcel Dekker, New York, 1980). Consunable ora
woi2beswotsan hurman or veterinary use are typi cal PgT/1B2005/000619

pliable water- 30 soluble @ water-swellable thin film

dosage forms which may be rapidly dissolving or

mucoadhesi ve and typically conprlse a conpound of

Lio) Grbtory insfis LRttt SRS, Gttt ehym Sucn

fornlatibRs 0Ray BROSMBIoy8d ! Allketd ﬁ?’soﬂforeﬁéﬂdsd:épsines and typically

vi scosity-nodi fylng agent and -a sol vent.
compigsoa dardern fok ﬁ@mmenmeéaro ﬁthmpl,pewlvemyiem gwpala@ropylene

oty e tibeBifos o SRR, Vi S b8 o e iertisiving agents

andl@ﬂﬁﬂsb%dlﬁ@laf@nts( qun’ﬂrfcslﬁrﬁufam@ﬁ‘slmb?l@% Bé ppedted by the
% from20 weight %to 50
recmtgwon/pf aﬁou%éog,@mme@ fregsasgebst-e  conpounds may
conprise a greater proportion of the conposition,
typically up to 88 weight % of the sol utes.

TheAlcoariptairidsebf thé hm/mﬁnspouidyowsbomauhsed in fastydisbslving, fast-

. the form of nul%l rtlculate beads
disintegrating H@gEoI0y cmfﬂq IRaEypert Opinion in
i ; [1oid
Thé%%h%ﬁ@&F"%S%“é%ﬁf*y<63$%§*e-§?@?nb "ﬁ'gﬁé?f‘nbs"héniﬂ?ﬁ?"f° o

wei ght % nore typi caIIy in the range 30 to 80 weight
her possi bl e edle ts include
Forafﬁquetoﬂ% Mo P&H 9 fATh (o8P ﬁ?fé deygy may aa)g up from 1
1 r \ %
we@ggf%‘lfcﬁgé wéigﬁts% &?@bsa?%\?géﬂfb?‘ﬁncpﬁ% 'tﬂh%aﬂw ﬁ@n@%ﬁg‘m % to
60 avaight é’mtm‘ theudksage doremt En addntloho’amtmg crggntablets generally

cordelBo i:HIEB TR « RETRFEN PoNIBTESUARE anelidsy ity starch
gl &Ma%VW@M ¥8rboftynetityl Ue fiilo8e 2 ¢afGuh EhtiHxX ¥ﬁﬂ-ﬂlﬁ\ﬂdcellulose
onto a peel abl e backi ng suppo rt or paper .

nmay
crosearmmensgdlurrymrgsm\ed\ome tmiwenylpygrphd@me,ymthyl cellulose,

mnqg@&a%ﬁﬁbec aﬁ{ugbq e‘qv&qrﬁ{ﬁ E%gr-l— §stﬁtbl§;ec%ygyc9roxypropyl cellulose,

starsh] gregélatihised $taschband Wodiuah efigihatdeGenarMlyatife disintegrant
and/ or nodified release. Mdified rel ease fornul ati ons

willi genprire frema apight %de2s yweight Y ipseterably dram & weight % to 20
nred rel ease. Suitable nodified
wefg@? gg@?ﬂ}e %Lﬁaaﬁlggrﬁs for the purposes of the invention
are
Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystall ine cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, -
hydroxypropyl cellulose and hydroxypropyl methyicellulose. Tablets may also

" contain “diluents, such as lactose (monohydrate, spray-dried monohydrate,

anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol,
microcrystalline cellulose, starch and dibasic calcium phosphate dihy‘dréte.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and talc.
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30 described in US Patent No. 6,106, 864. Details of

ot her suitable release technol ogies such as high
wenersgy2sdd sper si ons and osnotic and coat ed par PCTHBE05/000619

are to be found in Pharmacedti cal Technol ogy On-1li ne,

25(2), 1-14, by Verma WO 2005/ 092840 PCT/IB2005/ 000619

36 et a/ (2001). The use of chewing gumto achieve

t I I se. d: i | Qvei 0
WHBRLGREEE S FHRE Bt ORI BV, pioliee i el % to 5
w@“ghf—‘t%'df ihe! cabiléte arfl gh@@ﬁssme?%‘ompﬂé@ frons 0.2, wéight % to 1

an internal organ. Suitable means for parenteral
W@@H%@fﬂ"@ttﬁgw include intravenous, intraarterial,
intraperitoneal, intrathecal, intraventricular,
intraurethral, i ntrasternal, i ntracranial ,
Tabletsaale gdnerallyacshtaimblabtiemets siichs hﬂghesniav'smsatbocalcium

parenteral adm nistratio c#élude need i nclu
8 ﬁ?@t%né'é‘él dearaiecedinm SF?@éﬂ marate, ) 81' HEES, A magnes'um
[ h f
stbQFéfé vf]fhy ségugggféusu}ggf,mpp%@g L\?\Jh'%@%ﬁfs é Cﬁ'l)ﬁ&bﬁ’fbﬁsé ffom 0.25
wevght ;% datH) sueightals, patfiesably drdmo S rveeight Sntb Buivéight g of the
ag%eigts (preferably to a pHof from3 to 9), but, for
t applications, they may be nore suitably 15
formul ated as a sterile non-aqueous solution or as a
dried formto be used in conjunction with a suitable
Oﬂlﬂfi pissible dhgrediente indlede pptisyddarnts eeolaatapts, fiiveuring agents,
&arat ondqc faren eral formul ati ons under sterile
%“V‘Sﬁé" grie-10gs ‘I yophi |l i sation, may
readlly be acconpllshed using standard 20
pharmaceuti cal techniques well known to those skilled

Exemplasy dabletsTentadn wipi 1o abowlf 8@%ngaign deona fabost 11 weight % to

a3 9 Wt o BRI B TaBou R Fito BRpthD Heighs aient,

froRC AU Weight % toasbdut e 0 WeighP 94 disistegeint, and from about 0.25
sol ubi | i ty-enhanci n ?ents 25 Fornmul ations for
WS%%&QEO%IT@ Hﬁeéﬂharﬁ WG be fornul ated to be
i medi ate and/or nodified rel ease. Mddified rel ease
formul ati ons include del ayed-, sustained-, pul sed-,
Tablet ibidridsdmayt be geingsteased piiregtipiondy roliee s ¢ornT tatslets. Tablet
corrpounds of the invention rrr;:% be forrrul ated as

blends or partiens; gf blendgmay altgrnalively e Wlei qgnﬁ, Pbmeﬁ-granulated
izl dicplhééélﬁ | ogy %&trﬁ?e& MBERYRL CEALHARAY. AHRY i ‘ap% mulatl?n may

rél ease of the active conpoun
comprisé anrudbrtriova dayers |amentayuoe coated or uncoated it may even be

encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:’
Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York,

- 1980). °

Conéumable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly
dissolving or mucoadhesive and typically comprise a compound of formula.(1),
a film-forming polymer, a binder, a solvent, a humectant, a plasticiser, a
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coated stents and poly(d/-lactic-coglycolic)acid

(PG.A) microspheres. WD 2005/ 092840 PCT/1B2005/ 000619
wQ@2ooBve2saonpounds of the invention may al so bePCT/IB2005/000619

adm nistered topically to t¥e skin or nucosa, that

is, dermally or transdermally. Typical fornulations

for this purpose include gels, hydrogels, |otions,

stagﬁjé t onémufsggeigs #d@éﬂ?ﬂﬁ?ﬂf@rﬁ E%g&?\t 5ar&f‘é§rj§sro?vent _Some,

comm@né of tl’i?d)fmﬁﬁﬁatloﬁ Bl perfopdneags thadrshe function.
m croemul si ons. Liposones nmay al so be used. Typi cal

carriers include al cohol, water, mneral oil, liquid
T ST B BB AL BB g, o i Aeyatr.

solb@lel dmﬁp@lmcﬁtﬁﬂcallysaﬂnpﬁﬁs frofrm| weight Pb do r80SWeig BB %, more
955-958 by Finnin_ 10 and Nbagan (Cct ober 1999
typ@@mérfrcamaag weidhprac 40 2 nweight r%ar idnthen spludes. dleﬁS@els?'Ub[e

S
ol S HAPESTH o gL HOBEAEITS FEPARIBAR pcly o
to %w@gmte%t EHMheBsclumst Nmermtwe)y, ithe eompoundl16f form ula (1) may
Fonuatl ns for to dm ni stration may be
be jn, ‘d)'“B%rt'FH%é%lgﬁf"a and/ or nodified rel ease.
Modi f| ed rel ease formnul ations include del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and

Ther filgr-formenlg rmlyame m2y Pee setamerlmﬁdsmohatmal ipohgsnaccharides,
t d t
profifis: or saTihets By diaeploian ans Ao raly %?S&PEYrbmﬁd@rnge 0.01 to
d
90 W¥ighes. ﬁL"?‘i’"@c"# filyin The Fafice 30 8 qoSagm &, 10 2 Y

for exanpl e, m xed wi th phospholipids, such as
vvder i nhal r or

d | h
Br bl gidipnts inele, SakhioeBl clptante: favimds and
ﬂa@&rsﬁr@hce?é 0[5?‘6:“}.8!‘va&nk?é§‘c §élﬂ}é|ry K&y égéntés'c%! ing agents,

el ectroh drodynam cs to produce a fine m st
co-selyehtss éinclugingh ods) V\embtll@nta, hisulkitng egentss lanttlafbam ing agents,

[ | I an uch 1, 2-tetrafl uoroet hane or
suﬁa@gﬁtsza\rﬁtgsge- %qlrg Topane For intranasal wuse,
the powder may conprise a bi oadhesive agent, for

exanpl e, chitosan or cyclodextrin, 30 The pressurised
Filmsrinaacrardangamwiths theajnvestion arer typiselly aweparegr by evaporative

e PRUTT ey oS e SHR6 AohS¥lable BRKiP SHHIR 37 paper.
This may be done in a drying oven or tunnel, typically a combined coater dryer,
or by freeze-drying or vacuuming.

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

' sustained-, pulsed-, controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the inWention are
described in US Patent No. 6,106,864. Details of other suitabdle release
technologies such as high energy dispersions and osmotic and coated particles
are to be found in Pharmaceutical Technology On-line, 25(2), 1-14 , by Verma
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WO 2005/ 092840 PCT/1B2005/ 000619 38 exanpl e, ethanol,

aqueous ethanol, or a suitable alternative agent for.
wdizepaws4ng, sol ubilising, or extendi ng rel easeCcofiB10h&000619

active, a propellant(s) as 36solvent and an opti onal

surfactant, such as sorbitan trioleate, oleic acid, or

an oligolactic acid. 5 Prior to use in a dry powder

of B BHRPE b S b i 80 V8 RPN g Base s coscrivec
inlwl@bg/_t%ggg(typl cally less than 5 mcrons). This may

be achi eved by any appropriate conm nuti ng net hod,
such as spiral jet mlling, fluid bed jet mlling,

Tﬁ%ﬁ%&iﬁétﬁrﬁﬁf fﬂhl gﬂ\'&g@g‘gur é/qglskogé Mdhin ?sg%red dirgctly.into the
bldb!dl @ﬂearﬁaﬁﬁtd eAugcleder inty mamrml orgam. gsumme means for

ydroxyprc pyl nethyl eel | u lose), . blisters and
p@r@nﬁraﬁ gedmpstrafion jiRclyde; r'fﬂéﬁV@t“Ob'ﬁ» intaartedalyr int@pegtoneal,

m%r%'iﬁ%a?t |ﬁﬁ]avéhtn&9|5{’ a\bﬂgﬁlée‘?@?gﬂj\ﬂgétrrg’%térr% 'Eﬂgﬁﬁ@@ ihrRbscular

nven a sui ase 1
ahdlCB@bwtane@lsar Saitabld algviveso forarpaeemtedal f admlmstrlatlm include

/-1 eucine, mannitol nesiun1 arat e.
e aiB0 GO, BIGRFEHISIS VRO, (HRBTGTRE SHORBES and infusion
té@ﬂﬂﬂgﬁgfate preferably the latter. O her suitable
excl prents include dextran, glucose, naltose,
sorbitol xyIitoI, fructose, sucrose and trehal ose. 20

PReslgral comh A 86 Mubel) aguapds ey Hhidh dayggentain
eﬁ&@fe"ﬁ'ts{‘ sﬁ&ﬁ’raslsé!fé tQarBOAfrafes SR tﬁﬁﬂéﬁﬁg%’géﬁts t(Ifll?iaferably to a

entlon per act tation and t he actuation vol une may
pHaof/ fron o3nto M), thut1 fopsoma appliaadionsothey mayohentpre suitably

" Pated 5 perton: Naar Rl Sofiioh hadp died Rin?1d B8 used in

cOhUREGH With 2BuiHld 9BhRle WU gmmé)?yns@h-fr@étmér of
propylene gl ycol include glycerol pol yet hyl ene
gl ycol. Suitable flavours, such as nenthol and

Tt\gc %ﬁéﬁ%gdl E@Wﬁe&i’&%@r ?cdgﬁxg&[bg\%t hu(@%??%?éril? fonditions, for

efhrmiphe,  byO lyophilizktion, imagnaedilyobei abedraglished ansisg! standard
adm ni stration. WO 2005/ 092840 PCT/ | B2005/ 000619 39

pharmacesticah teahpiqueshaelb known o these skdled Ritse@at i on may

be .fornulated. to be

The solubility of compounds of formula (1) used in the preparation of parenteral
solutions may be increased by the use of appropriate formulation techniques,

such as the incorporation 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-, targeted and programmed release. Thus
c‘omp‘ounds of the invention may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing modified
release of the active compound. Examples of such formulations include drug-
coated stents and poly(d-lactic-coglycolic)acid (PGLA) microspheres.
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I medi ate and/ or nodified rel ease using, for exanple,

PGLA. Modified release fornulations include del ayed-,
weusdtsawrsad- , pul sed-, controlled-, targeted an@#CT/1B2005/000619

programmed rel ease. 5 In t3e case of dry powder

i nhal ers and aerosols, the dosage unit is determ ned

by neans of a valve which delivers a netered anount.

Units in accordance with the invention are typl cal y

arranged to administer a netered dose or "puff" '
TK& BbRIpBURES ©OF #he Q\\@Qﬁloﬁgnbg alidBe AdmiRrtéreanepisdlyio the skin

formula (1). The overall daily dose will typically
Ommuwsahéhafalﬁged@n@ﬂjb{ ef transdenyaliyi dypieal ferenulations for this

oG FGAE G g IRRE. BlgidRy B bR, st

pdv@dé]"d' Arédeings, efgzmnd,| ﬁlmhsir‘sMnSp@tbhé#evfaférsaﬂmplants sponges,
adm ni stration by 15 i nhal ation The compounds t he
fi brﬁsfehan@agaﬁa?neema‘d%mual@?%d-m@%qra\es ynay ai%g.bﬁamsgd Typical

carflbrs RSRIGR cohBleAféfleF HhiRedl S %gﬂﬁféﬁgﬁf mpﬁfﬁﬁ? J%’e}rolatum,

Or _enelva. coa I's a SUpposI

glbeerin, ;iulyethylenelglyczdl taﬂmp.tdpymenglycﬂe Repetration enbancers may

oS IBLSBAHAAT -3 S i S kg by i

ng’ﬁﬁ %ﬂ?%gﬁfdg%ga_g,gbgase Modi fied rel ease formul ati ons

ust ai ned-, pul sed-, controlled-,
targeted and programred rel ease. 25 The conpounds of

Ol B1oanEa of IOPlel RIMIrai Mo delbisne ot ‘siéclroporation,
|oﬁidb"hgﬁé§§d gﬁHﬁBﬁ’i’éﬂegfé oéon%g)hHFés%‘ drid nién@Bbfe or needle-free

ust'e sterile sall O her formnul ations
(asgu l?@wderjeaﬂ““ dBiojeat ™aedc.) mjeciionadni ni st rati on i ncl ude
oi ntments, bi odegradable (e.g. absorbable gel 30
sponges, collagen) and non- bi odegradable (e.g.

Fél’d‘lulﬁﬁﬁﬁé fbm%;ﬁeéls adhﬂﬁi@frétlon IrRay a5e d0mBIALdd 0!l meFHedlate
vesi cul ar_systenms, such as ni osones or |i posones.

apdfoy neodifi h rgleaseosMedifiednkelgagel %ﬁtmwmmadndude delayed-,

SBRab SRl ek S dRaOna e elmase: (oo

exanpl e, _hydroxypropyl net hyl cel | ul ose, . hyd
roxyethylcell u |l ose, or nethyl ceIIquse
ThetGamepindsaet tie ,u@@q@;@ny@ﬁm also be admlnlstered mtranasally or by

inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a pressurised container,.pump,
spray, atomiser (preferably an atomiser using electrohydrodynamics to produce -
a fine mist), or nebuliser, with or without the use of a suitable propellant, such

" as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3 ,3-heptafluoropropane. For intranasal

use, the powder may comprise a bioadhesive agent, for example, chltosan or

' cyclodextrln

The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the compound(s) of the invention comprising, for
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for exanple, gelan gum may be incorporated together

Wth a preservative, such as benzal koni um chl ori de.
wa@uceds/obzasorul ati ons nmay al so be delivered by 5PCT/IB2005/000619

i ont ophoresis. Fornul ati ons38f or ocul ar/ aura

adm nistration may be fornulated to be inmediate

and/ or nDdIerd rel ease. Nbdlfied rel ease fornul ati ons

includ deI sustain nt rol.l ed-
exeffige, SHEN0E BAUGPUSENanE et el SaTailE EBANE ‘pent for
dnsﬁérg:rﬂgn\s@niblﬁyin@wr BRteFRITY P@léasétd? thel adive, a propellant(s) as

macr onol ecul ar entities, such as cyclodextrln and
solanttarsl ancptionat sudactankrssish assopiapdtiakeaiae oleic acid, or an
ntai ning polyners, in order to inprove their
<ﬂ@§k%@§qéﬁ) di ssolution rate, taste-masking,
b|oavallab|I|ty and/or stability for use in any of 15
t he af orenmenti oned nodes of adm ni stration

Prigsy oy usg dnoal ety rpowdesner suspension fesrawatien, dhe drygnaraduct is
mICp§1lg8(§] Paéléfzé‘?ﬁ td Ie‘c fr d%‘ﬁ/@]’y ® SlﬂgSIJtIBBn&yB%"y less than 5

mnistration rou usSi on

micnoms)i Mhisusiagrbe aohilei/@d(by amyagpropdate. colmmimuting method such
alternative tao direct | exation vvlththe dr ug

as ﬁﬁ@alcﬁlrﬁm% diuig ﬁ’ﬁ? ist mnﬁ'@G a4pPefier 'H@&II flyid, 9"%5{”9/&0 form
nadog‘r%ﬁ%cﬂﬁs "’hléﬁ‘ g'h%%iur?ﬂese isatith, 8PS ldrl)'zlgnfg. Most

urposes are bet a- and
ganmma- cycl odextrins, exanples of which nmay be found in

SEETHr o TS Y TR A
bhs@&%'érﬁpbﬁrtﬁ@?@sdfﬂrms%t ﬁraﬁ grﬂ%ﬂ@r’ SRinsGffiadr Ay Be formulated to

ound or exa or the purpose of treating a
corﬁalnta poWder tix efithe ommpoudd of the inventien, avsuiitable pewder base

sudhy SRritions it SERand ¢ Hreimente o0dRe FHch,pepHeucine,

maﬁﬁﬁélabﬂﬁa‘gn‘é@,m?ﬁ%fébréfé FHeOReRR3e MY bl ar{HWrbﬁ‘é%“rtthﬂe form
may conveniently be conbined in the form of

of the mapnehydsate, Joretarablyi thes dattari Other suﬁabl&)n@cmprentmsnclude

doxf Bliite; GtosryrorDiol syiSkbiinss: sufiips o ichalose.

pharmaceutical. conpositions, at |east one of which

contains a' conpound of forrrul a (1) in accordance
A vweuitehlee saldian; oformtationadfer f oWseepiair a8l y at@naisar ngusing

leE HyerBERARICH B one's e By 9 cBtln g o 20 of
thekddmpeuridef ﬂmmt/emiorbbelsa(ﬁmmm knd tlesl atatiorevolume may vary
fror%a‘f ;h % ‘P gom 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.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as

" saccharin or saccharin sodium, may be added to those formulations of the

invention intended for inhaled/intranasal administration.
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tabl ets, capsules and the |like. The kit of the

invention is particularly suitable for adm nistering
wdi2ddsawzsad dosage forns, for exanpl e parent er abT/1B2M05/000619

adm ni stering the separate 3onpositions at 10

di fferent dosage intervals, or for titrating the

separ ate conpositions agai nst one another. To assi st

AR Sor fablini s ayRaAtGA T bEChiRlEb o be
infEBkYe ahdior rAGdifiedirdleabs Asingy) féOekutiple, PGLLARMSdifledgelease

total daily dose of the conpolunds of 15 the invention
formutations andlyde defayedr gugtaioed01 ny t o 5000ny

ndi_n 0 ' n the nod f_adm ni stration.
QigBE CoRRpuS-, FR R and Breg i ey onl v
require fromO0.001 ng to 40ng. The total daily dose
may be administered in si ngl e or divided doses and

Invihe, case @hdryRewdlen inhalersipad aresls, thel dosagesinibisoietermined
b%ﬁ%%%f%al&é%ﬁcﬁbgm@%ﬁﬁg 're&% NfCUARS ﬂ\gsﬁqcﬁégnce with

sed on an average numan supj ec aving a wel g

thab invienfidh careotypidally afrangdy 1o cadminiéter o essteled losabbe “puff”
to determ ne doses for subg' ects whose weight falls
centainingfrom 9-004 e fo 4089 elsthen campousdPitfaEmuladdyy Yhe overall
A t j r i
iy, e Wi, BALAIIER, B 15 {ahoe FLRARREES AGRG' Ginlch may be
aghministeted/ i asihgbe dpby loacmore usestyrestdivided aodes dhrioaghout the
anot her enbodi mrent of the present invention, the
8%npounds of the fornula (1), or pharnaceutically
acceptable salts, derived fornms or conpositions
thereof, can also be used as a conbination with one or
TBe compousndisi afi foraula (igraxe qariiculane sudahle foean administration by
. o-qdm’ nistered to a patient to obtain sone
"\%‘5}"’[ {P8ul ar | y desired therapeutic end result such as
the treatnment of pathophysi ol ogically-rel evant
di sease processes including, but not limted to (i) WO
TheomnysRsWs ¢idthe Breotomotlylbe admibisteredoestallyrarcragimally, for

L) d nfl [.0 (4. | er iv) tissue .
clpinble b R Tohy O alguiipbs i Bspait AisiidCocoa buter is
traditiohll espposiont s, BOE v&touyd altengtivey emay be used as

addi tional therapeutic agents may al so be a conpound
approphiatd.ormul a (1), or a pharnaceutically acceptabl e
salt, derived forns or conpositions thereof, or one 5
or nore p2 agonists known in the art. Mre typically,

Folraultions d fan dettal/@aginbEr adrainisteatiope thay Wbkl foenulated to be

.selected froma djfferent class of therapeutic a%_ent S,
immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention may also be administered directly to the eye or

' ear, typically in the form of drops of a micronised suspension or solution in

i;otonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and

" aural administration include ointments, biodegradable (e.g. absorbable gel

sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes. A

polymer such as crossed-linked polyacrylic acid, polyvinylalcohol, hyaluronic
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As used herein, the terns "co-adm nistration",

"co-adm ni stered” and "in conbination with", referring
woaodasive2saonpounds of forrmula (1) and one or nOPET/IB100E000619

t herapeutic agents, is inteided to nean, and does

refer to and include 10 the follow ng: sinmultaneous

adm ni stration of such conbi nati on of conpound(s) of

aciciggém lcﬁeufq}%giaﬂgﬁfyrr‘%raﬁ it %@{ﬂe&ma}lgfﬁg&;‘)& @\tll'm%rt]lt\ylcé]lulose.
hydfr@iyaﬂhﬁéam|6§aeémﬁktnwtceu@o§e ngt & Keerssolydatickantie Yolymer,

rel’eases said componénts at substantially the same
for taxample getans gum, paay e mcqpomtedntpgethprs\NWa anesrryative,

L e o Gt St YRR A Iaet BE feivefed by

drei$. treatnment, when such conponents are
forrrul ated apart fromeach other into separ at e dosage
forms which are taken at substantially the 20 sane

rorhhTu A8 ot R RSB RE oL ARSI B imeciat
andJ@t | pddifieds agleziel aModrﬁ&Unlr@Iéaeél tmnﬂ.ﬂatinm?h include delayed-,
onbi nati on conmpound(s) of fornula z e&
suatwaedpéws»eed agemrQlied- ,ttargeet%tqrdwpgram ase.
treatnent, when such conponents are fornul ated apart

fromeach other into separate dosage 25 forns which
Ther ednapeunds  obnghe utinventionmemdyy bei deqrabinedt withh soluble

oGBS Hit AR R R o PBAaAtae deivativesthereof
t
or RBITAMIEIhSRIiRSITR) pbRge! 5014 Bhiole nar oy
dissolotion sategttaste-miaskinghbivanbilatility candiér stabildy rfal spe o any of
formula.. (1) and therapeutiic agent(s) to a patient in
ther%trgaergpnyqrigi m?rﬁ{je,s %@Hﬁg'ﬁﬁﬂg Olonponents are
formul ated together into a single dosage form which

rel eases said conponents in a controlled manner
Drwgrey@iquexdrlnrmynpleat'-,‘% fooexamplentarg found de der gererally useful for

/or overla ter
mef Fogpan foma Bod e aHEe. Bhul B Baf Mipdfolusion
coﬂ%lea@@ b beresbddWsart Bleshitige & dRedl cathplexation withithe.drug,
Sui t abl e exanpl es of other therapeutic agents which
thengyclodexigadnay 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.

Inasmuch as it may desirable to administer a combination of active compounds,

for example, for the purpose of treating a particular disease or condition, it is

" within the scope of the present invention that two or more pharmaceutical

compositions, at least one of which contains a compound in accordance with

" the invention, may conveniently be combined in the form of a kit suitable for

coadministration of the compositions.
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conbi nation wth the conpound(s) of fornula (1), or

pharmaceutically 10 acceptable salts, derived forns or
woanpaedd4d ons t hereof, include, but are by no POEAB®05/000619

limted to : (a) 5-Lipoxygenase (5-LO inhibitors or

5-1ipi’xygenase activating protein (FLAP)

ant agoni st s, (b) Leukotri ene ant agoni sts (LTRAS)

ThAEHE o AP cBmrrEBe a6 mp Stmard Mimapeutial

camngobitionst agms:ttme (of)which eordaing- adcfcﬂﬁp@@m @f formula (1) in
agoni st vasoconstrictor synpathom netic agents for

am@ag@%twﬁh the inyention,sa@adi meanss %&qaa@ately retaining said

t
ccﬁﬂhagﬂpgi%uaﬁ @%D@ﬂhk%gﬁivﬁde?%gég% %rzﬁlv@rsﬁﬂ;g?cket An
eﬁdmpwwy)f Isuch, a(Hlt) isStie tﬁamdnaorhhgtarcpacﬂc uged fOOthe packaging of
I bi tor bot‘g sel ective and sel ective COX-1 or
S oCaRRIes Abg dhe F‘&%m Ds), 25 (j) Oral and inhal ed
gI ucocorticosteroids, (k) Mnoclonal antibodies active
agai nst endogenous i an anmatory entities, (1)
Thatit-afithe rinvmtioosiis 3)ai'ﬁxmlanly ¢uaitable ToiFadmirdstering different dosage
n |b| ors.incl VLA- 4

fOSE'RS J0nEXRBeTE pareNtStalntos 2dinistemin He. Sepacte compositions at
fierasiadbsHg® inféivals) of meﬁI‘é‘[’IHQ ﬁﬁ@%@bﬁ?até%m@sﬂfo?;)s against one

Inh| bitors of matrix netall oproteases (MW
aaotb@/r 098 4as iRt T coamlieBc@0dbea Okit 4typiaglly Teomprises ndikedtions  for

d NK3 t El ast
iRt ang STSRB8 ReSTHEY B Sl M BRNEEE. (o,
I nhi bitors of urokinase, 5 (u) Conpounds that act on
dopam ne receptors, e.g. D2 agonists, d}(;/s)e Modul at or s

Fer adm;mm:rat@\ ,’g@hnmn patients) t!qe tqﬁal.ctall(y e ofathe compounds of
B EVRRISN 5 BbicBl K e raH gy 6 bbi Ry RA5GU0IRY eBHRBinGSof course,
on the mode of administration. For example, an intravenous daily dose may
only require from 0.001mg to 40mg. The total daily dose may be administered
in single or divided doses_and may, at the physician’s discretion, fall outside of
the typical range given herein.

These dosages are based on an average human subject having a weight of
about 65kg to 70kg. The physician will readily be able to determine doses for

subjects whose weight falls outside this range, such as infants and the elderly.

For the avoidance of doubt, references herein to “treatment” include references

to curative, palliative and prophylactic treatment.

According to another embodiment of the present invention, the

- compounds of the formula (1), or pharmaceutically acceptable salts, derived

forms or compositions thereof, can also be used as a combination with one or
more additional therapeutic 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)
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20

25

ki nase, (x) Agents that can be classed as nucol ytics

or anti-tussive, 10 (y) Antibiotics, (z) HDAC
wonbismorsans, and, (aa) P13 ki nase inhibitors. PCT/IB2005/000619

According to the present inRention, conbination of the

compounds of formula (1) with : 15 - H3 antagoni sts,

- Muscarinic M3 receptor ant agoni sts, - PDE4

o RiGenRsRisAn S FEmmRe i Alergy. B35 BRME° de8fuction, ()
s@ngné‘ﬂmdj Is%xmwwwﬁ &5l bFecsleBSifed¥ \Rdy a%e%e@c)ﬂﬁ and more

Ki nase, - Leukotriene antagonists é
adiiboal H@raneta@@ﬁggw mayLalmbeLarmmppmm of taadorma (1), or a

p@éﬁggﬁ%fg@#@%%ﬁ?&b@%% %ﬂ/e&ifafohgg oﬁqﬁ%ﬁﬂfﬂﬂ&\ﬁﬁ%}é& or one

oBIrHERE PRt h§ORLRY RhEWn InnthRakft! MBrartypitady.ethe second and more
gl ucocorti costeroids with reduced Systenic side

therapeutic apaotsudiliiae seleaisidsSton a giffetant shassf therapeutic agents.
flunisolide, triantinolone acetoni de, becl onmet hasone

putcoBnitHed Herdfh ISR Moradimiet AR, S8tminetared and “in

conAtiom «ith” f refeming, toothe- compoaidsnof fdrthul@¢epand one or more
ant a on I sts_or anticholi ner‘gl C agents including in
oA ineraReutic AEERISiI% WieRAed to Tagam.yamd dieeggefer to and include

ﬂgé %n{o%% m 5 salts, nanely brom de, oxitropiumsalts,

na ‘omi de, perenzepine, and tel enzepine, are

further preferred. It is to be appreciated that all

r eé estmokandeusi adnimistratiahmehtsuichc tombbination of compound(s) of

formula (1) 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 at substantially the same time to
said patient,

e substantially simultaneous administration of such combination of
compound(s) of formula (1) and therapeutic agent(s) to a patient in need
of treatment, when such components are formulated apart from each
other into separate dosage forms which are taken at substantially the
same time by said patient, whereupon said components are released at
substantially the same time to said patient,

 sequential administration of such combination compound(s) of formula
(1) and therapeutfé agent(s) to a patient in need of treatment, when such
components are formulated apart from each 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
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curative, palliative and prophylactic treatnent. The

description, which follows, 10 concerns the
woOhersapzsddbi ¢ applications to which the conmpoun@eTaB2005/000619

formula (1) may be put. Th® conpounds of formula (1)

have the ability to interact wth the R2 receptor and

t hereby have a wi de range of therapeutic applications,

5 SRR Bl Ry lon 5T Sod of RimRG A Bgprmie
of ald) Wr‘épeﬂf@é?éﬁf@) tofa éﬁér‘i\ﬁh rRsEReS trédtnidh®, when such

present invention relates to conpounds of formul a
(1), comgﬂmnt@@éatfpaaulqte@\d@%w@ml@toSa| sipglegdesagal form which

L1 calsigApos i Sebisilierky 8 ZboutSled enkitniarmupen they are

whi clgohbeérrEatly,e eepsecutively, ndﬁﬂl&dovéﬂﬁrﬁn%lyeédhlmgﬂdrdd at the
the present 20 invention also _concerns the conpounds

of f&AMe ang/or diffgrephlimeadwiaid gationt, accept abl e sal ts,
derived fornms or conpositions thereof, for use in the

form
R S e B A L

what ever type, etiology, or pathogenesis, in
part Suitebte ®xamples 25 otheat therapertictagenteivaiciednay de used in

coumiRator, Wihgite nsompouRaldoiar IBERR: 4101 GE ADRMapeeuticall
a@éémle Qéﬁé‘%rﬂ}edaﬁirﬁ%r E5TRBHitiehs ﬂfér@ﬂﬁ mélﬁ&@ but are by no

ast Intrinsic asthma caused by pathophysiologic
niganalimiedds; extrinsic asthma caused by

GIA3RARR oo 161 ERGRlh STRSReBpab AL oo
{Fﬂmm,ﬁagghg@ bronchitic asthma,. enphysenat ous
sth exerci se-i nduced ast hma, allergen i nduced

a )
(it ewkotriene @ndagonisig (EERAsS innkding entaganigis af LIBuhkECs, LTD,,
m%&g;g— asthma caused by bacterial, fungal,

* or viral infection, non- allergic 5 ast hma,

(b Histapire PsdSpioy, anthgedists |hbm|ﬂﬁng5t¢ll1 drenE3amtagonists,
bronchi ol ytis, chronic or acute bronchoconstriction,

(@heeonand proadanaceptosnegonist vaggepnstieten gympathonaimetic agents
e ryctive or inflammatory airways
dF@’Eﬁg’gﬂg?S%ﬁgger type, etiology, or pathogenesis,
(eNmethiigic! M8 rabestos bhtijonids oF antithalimehgieragentd, way's

(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,

(g) Theophylline,

-

(h) Sodium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
. (NSAIDs), - ' | B

(i) Oral ana inhaled glucocorticosteroids,
- (k) Monoclonal antibodies active against endogenous inflammatory entities,
(1) Anti-tumor necrosis factor (anti-TNF-a) agents,

(m)Adhesion molecule inhibitors including VLA-4 antagonists,

(n) Kinin-B1 - and B; -receptor antagonists,

(o) Immunosuppressive agents,

(p) Inhibitors of matrix metalloproteases (MMPs),



10

15

20

25

10 disease that is a nenber selected fromthe group

consi sting of chronic eosinophilic pneunonia, chronic
wohsdsroazd4d ve pul nonary di sease (COPD), COPD t Rat/1B2005/000619

i ncl udes chronic bronchitisi4 pul nonary enphysenma or

dyspnea associ ated or not associated wth COPD, COPD

that is characterized by irreversible, progressive

Ll . 0b uchl o | t respiratqry distress
(o yrathist Rebsef KB B sbp oMol BRI hyper -
(r} EdastasetiphibtBegquent to other drug therapy and ‘

ai rways di sease that is associated with pul nonary

(shyskencsine A2a regeptariaganistss what ever type, eti ol ogy,

K h ' |n particular Dbronchitis that is a
(tm'?‘!ﬁﬁtogsgsgﬁfd@%ér%mthe group consi sting of acute 20
(W CBWipouhds thatldst dradypaninedteptors) €.g¢ Di2tagonists,

arachidic bronchitis, catarrhal bronchitis, croupus

(b Mopdulaters ofdhe Nftfhpathway, e.gv KK inbilpitorsist hmat i ¢

OB REAY RO b R R B My R ER e RER FATS Kiase or sy
akiH&sé,ung injury, 25 bronchiectasis of whatever
type, etiology, or pathogenesis, in particular

(dASRMBdbakears beidasses as muaelfics O aptidssiFam t he

DD isting of cylindric bronchiectasis,
()géo‘ccu 'éﬁé% bronchi ectasis, fusiform bronchiectasis,

() D A@Grihibltors; inelgt asi s, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis. WD

(a20 05 FI3 Xnasedphbites®05/ 000619 47 A still further

aspect of the present invention also relates to the

use 4 . . O

phar %g:ggt@ﬁ%ai 'y a?ﬁ%ﬁb‘ﬁgé@@séa@gr@@gg Off tohrerrgorglp ounds of
foompagil) withs t hereof, for the manufacture of a drug

Bgvi nt%ga O% agoni st activity. In particular, the
- PPN %nt i ons concerns the use of the 5 conpounds
- Plusteirimie R13(rboeptdr aHagomiesy)ti cal Iy acceptabl e salts,

derived forns or conpOsitions thereof, for the
- PRind inhibitersof a drug for the treatnent of P2-

diated dis es and/or conditions, in particular the
-%ggggg@cogﬁ%r%icfs, conditions |isted above. As a
- AdBASBIRNARa rebEptRF agenist,nvent i on provi des a

particul arl 10 interesting nethod to treat a manmal,
- Madulatarg of ¢viekine sdgnaflingipethyayays such as p38 MAP kinase or syk

kinase, or,
- Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTDs,
and LTE,,

are preferred.

According to the present invention, combination of the compounds of
formula (1) with :

- glucocorticosteroids, in particular inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
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effective anount of a conpound of formula (1), or a
phar maceutically acceptable salt, derived formor
woanpaed4d on t hereof . More precisely, the preBemiB2005/000619

i nvention provides a particdlarly interesting nethod

for the treatment of a 02-nedi ated di seases and/ or

conditions in a mammal, including a human 15 being, in

partic | j st

above, Ut'lf:lgdnps’ﬁdl?.rz(lj ng?l g rgxl%g?/erI|ﬁﬁ9§2|%bl%§§1r¥gi}e,Va?ﬁjr%%metasone.

ef f ect i fueoatepont of a conpound of formula (1), its’

phar maceutical ly acceptable salts and/or derived

fornms. The follow,jg exanples illustrate t

bt epar ASAARRIC, H3CSREBR S ANAOINES; imATichpfinersi agents

Pr epar at\eRidida Gin I

aci G ef‘ihgﬁﬂgig in Sm‘ﬁémcqgﬂzlj&?fr_eﬁm '@Itg?’héhﬁé}% bréffidé, Ctiotropium
- (1sd@tsPhengimehe) diragdde.c amtnbp@um Osglts,51namsgly bromide,

vvas di ssol ved in enpﬁ % g} -) and the solution

t r eat edPHEIGHPEE: BCHEREEER|NE hI orlde (2.5 n). The

reaction mxture was stirred at reflux for 18 hours

akefetireristefdréd .| owed to cool 25 and concentrated in
vacuo he resi due was taken up in ethyl acetate (100
m - and extracted with sodi um bi carbonate sol ution

(3 Yofafo oenapnsesiated, hatcal raterencass hereja oo BaksaNt include
cﬂ‘?a?w%r gﬁﬂ NQSQ% dDr8 Hﬂﬁ&ﬁé HeRtnbht. W?e@ﬁﬁpﬁcﬂ? which follows,

resi rate pentane to
c()ﬁderﬁhsgi)he Werapeatic 2ppliCatii®il taAicH ﬂﬁﬁ)@bmpotmm-bﬂv%rmula (1)

% 400 MHz) 8: 1.31 (6H, t), 3.65 (4H, s),
mg 7.24-7.36. (4H, m; LRVS ESI mz 251
[I\/H—|]+ Preparation 2

W?( é&”fd h*hﬁh raset i !

Y ol )C(S y/ SO uglﬁon 0 ﬁgg?)ar ati tor% ?B'J@fd;@ét;&af;% the B2

rempitc))raamu 2thErelby , Bayeh eanyWielee yeinge eof dhem;jemticsapﬁlicgatlons as
i n et hano| and di ox q

desned IEhEp RekanapetRRIEh e GSoenkal tele SHIRN the g2 receptor
plys in&h8 pYRidiogy B all fiksrhhidis.

Therefore, a further aspect of the present invention relates to the
compounds 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 compounds 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
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, extrinsic asth.ma
caused by environmental factors, essential asthma of unknown or
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m xture was stirred at reflux for 18 hours before
being allowed to cool and 10 concentrated to | ow

weoabosrme2840he reacti on m xture was dil uted w t hPCOABIN® 000619

(125 m-) and the resulting slurry filtered. The

filtrate was concentrated in vacuo and the residue

taken up in water and basified with sodi um bi carbonate
until pH neutral. The mxture was_diluted wth ethyl
acet‘Q?gp?r m9PYSTa t HOBPIRRE qsgb@ﬁ’msbwgbﬁg'ﬁét ePSthma,
and a@pARpsbialolss edthinbi darfisBah@ussd Wdthmal Sflle?§er ihduced
15 and brine (50 nlL). The conbi ned aqueous extracts

ver eagtbimg, colsbiair dndueer asthima engaupationnl asthmadnfgctive asthma

ke N e

vacugsthrize inichsieatiasthimsa, Wheézy infget syindhommerdrrhieronehiolytis,
yield a colourless solid (10.8 g). 1IHNWMR (CD3CD, 400

MHz) 8: 1.25 (3H, t), 3.60 (2H, n), 3.63 (2H nm, 4.15

2@ (chHonig) or Acute brgnchagensiyjctionREbresic fonchiis, small airways

%?(@%“E&@Q%@a ir?g}q%@(sﬁ"&%w ) phenyl Jacetic acid HOY

OH O H3C CH3 Met hyl magnesium chloride (51 nL of a 3M

s@l upbstrudtivetattinfiasmmationy airval/s His@dsaesrof Whatsseadgsns] etiology,
dropwise to a stirred solution of the_ preparation 2

(11. 9" gathpgenssis.) i partiquiRi ABnabstiéciiveacr dpflammatary airways

Pt SROREL e 221 5mpb? Skl o, 43 Bhob consising of chronic

r eacéosinophkiic ppeLavarda chreaicobstruciiven pudmonasny disease (COPD),

over Qi ith. the formati on of a thick K white

oY e PEHI, el incivides | GRonR doRehiiSy pulslghary emphysema or
hydr i hicht £ 30 ; 092549 -
PCT/ Cg%rSa/ O%C?%%g%tégfgaﬁ(%ti %&?g’%ﬁggﬁﬁT%e aqhe%glsj D that is
was eharaaterizédwbyh ievstisibie e tpaogresaive3 @irways. obstrdctidrg adult

C O oateaRiTaRlry s est B hGrome L ARLS] etsetTbhtion o Hnays, hyper-
fur nfe%&tiﬁigg&bhéé@:éﬂnﬁoéﬂ%rﬂﬁug tHet#RNakd |aim(aé/%- dis8ase that is
5 ' HNVR (CDQ1 3. 400 ME) b 132 (6H 8). 2 78 (2H

s), 3assyigted with pulmanary. lypertensiony) ; LRVS ESI nlz 209
[ MPFH + Preparation 4 :

gg-éi Erco[n(cgmsg of a\ﬁﬁtai/é\)earmtyrb@, i gﬁ&&wy o' Bg%lo}g%ngrs%l, )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,
o acute lung injury,

e bronchiectasis of whatever type, etiology, or pathogenesis, in particular
‘bronchiectasis that is a member selected from the group co'néisting of
cylindric  bronchiectasis,  sacculated  bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis.
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H HON OH3C CH3 O 10 2-Chloroacetonitrile (8.8 ni,
140 mmol ) was added to a solution of preparation 3

w0 2605092840 70 nmmol ) in acetic acid (33 nL) and pOoOHBZHO$/@0619
O C. The resulting solution was treated with
concentrated sul phuric acid (33 nL) and allowed to
warm gradual ly to roomterrperature After 4 hours the

T S DB P oA e ueo o

thexddragd@ttisvof Hohlils! (19¢ @r%t@rﬁ%@eﬁﬂ@ai&bc@éﬁtdﬂl‘@ salts, derived

conbi ned organic extracts dried S and
foanac@hcomp@sltlpns\/f@@mpf ofogi the muﬁaqtuee mfodudiugabaving a p2

CO urI e yS n pggt@}atrzgh%) eresg'\ﬂ/%\{eﬁaa ng) cérgc%gé/yztéﬁ use of the
ccﬂﬁpé%ndsﬁuofl%rmhld"(ﬂﬁbr &&&aﬁeﬁﬁcél%cé@ptabl@'\&lféslddﬁ/éd forms

Preparati on

or Prupesifionmtiereet, g mea pial)tﬁa@uw pheediug fasitherteaatyrent of p2-

0 25 A sol.ut
mBieied ogPareas (andioh. cprdiipgsy i iEdtipUar (1% seages andior
coRfMionsaikted apevec acid (18 m -) in ethanol (80 nL) was
heated to reflux under a nitrogen atnosphere for 16

hours. The reacti on mxture was allowed to cool to
r oonAS\02 2GOBFEARENRS, PHTE | BreREt o doentions previgesr & upaticularly

m%}gsﬁr@st@éﬁgdaw tr%%ssoﬁ JnealC anoé %1%}7{%\;/ Veity, with an

effedtiveataatbustt bf hy dcomgrounil Gufl mngﬂa gny ot he pharmaceutically
resultlng sol utlonr’heated to ref]lux for 16 hours. The
agreptahie Selb dedvedrform & FOMPRsionaterechy| QfecPre@sely, the

o) ST a0u R, T BB G4 6} ) Gmont o

alp-needidtéd distasesd andfor bosdonsnd & onasmhalatiecluding a human
vacuo. The residue was purified
being, in particular the diseases and/or conditions listed above, comprising

administering said mammal with an effective amount of a compound of formuia
(1), its pharmaceutically acceptable salts and/or derived forms.

The following examples illustrate the preparation of the compounds of
the formula (1):

Preparation 1 : (3-Ethoxycarbonylmethylphenyl)acetic acid ethyl ester

H,C._O O._CH,
Ty

2;2'-(1,3;Phénylene)diacetic acid (10.0 g, 51 mmol) was dissolved in ethanol

- (100 mL) and the solution treated dropwise with acetyl chloride (2.5 mL). The

reaction mixture was stirred at reflux for 18 hours before being allowed to cool
and concentrated in vacuo. The residue was taken up in ethyl acetate (100 mL)
and extracted with sodium bicarbonate solution (3x 50 mL) and brine (3x 50
mL). The organic phase was dried (MgSQO.), concentrated in vacuo and the
residue triturated with pentane to yield the product (11.8 g).
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by strong cation exchange resin (nethanol and then a

2M sol ution of ammonia in nethanol) to give a yellow
woi2b0s5(022888 g) . 1HNVR (CDCI 3, 400 MHz) 8:1.14 ( 8&i/1B83005/000619

2.68 (2H, s), 3.62 (2H, s),483.69 (3H, 10 s),

7.08-7.16 (3H, m, 7.23-7.27 (1 H n; LRVB ESI mz

222 [I\/H-H]+ Preparation 6 :

IR CSeh MO ML PR @ BRSSO 820 i Dne7 36

481, KL RNIB E815n/ézﬁzll Pa-+rgpt of
( di r?ent-butyl di car boxylate (8.19 g, 38.0 nmmol) in
di chl oronmet hane (40 nlL) was added to a solution of

PigiEAigh 5“3355‘”%’{*'&*3'33/@%%9&9?ﬂxnaéé%ﬁt 973t 0.5

C. The mxture toORL and stirred
over ni ght. The sol vignt rem)ed and the residue

. ) owe(
treated with sodi um)care sopution and extracted
20 with ethyl acetate (3 30 nL). The conbined

A@bl@lﬂﬂh ©f Ng?égﬁér%tn&@ﬁe(%@@gﬁ%’?‘"ﬁﬂmgﬁhﬁ %’3@ g%h@hyleﬂg?dlacetlc

dri ed was p

acith KEﬁrﬁtg)g'}Qﬂo hyn()l()w@tﬁramﬂ g4 rmt_e)tandedldxahe@memu) Wvas treated

anpfich, Fifiaripegpnc red oMy 4 (b, B3¢ mmalk The reaction
mikEdpe! Bas 4@irrebHat r&luxlf&61é%u1§) Pgﬁré%énﬁﬁ' a}'@'feloz»-f? cool and

2H, 3. ! 6
CO&?@?ntrgft)edEtoio\GWO(m mhe rEaa:ﬁDﬂ mixturé was dijuted with tbldéne (125

'é% 'F’Zﬂ? DI v%%%ﬁ%‘“ﬂ%@ %%B%E'g%@ﬁ?gtﬁééhmwo and
theqesidae aaken %@Qﬂt%gﬁ&%ﬁﬁ?é& %W%Qm]@ca@%ﬁ’ﬁ% until pH
H3C H3C>( Oy 3 Preparation

negltrahgTbenﬁmmtqre \ygmdﬂme@/mtbm‘:thwl metate qB005N1.) 4nd tine, organic

Ia)}'%rl ”fgaé%raﬁgd %@W@élﬁeod % ium. |car£>onate SSYE {lon (5x 30 ml)

and brine (50 mL). The combined aqueous extracts were acidified to pH 3 with
6M hydrochloric acid and extracted with diethylether (3x 30 mL). The organics
were combined, dried (MgSO4) and concentrated in vacuo. The residue was

triturated with pentane to yield a colourless solid (10.8 g).
"HNMR (CDsOD, 400 MHz) &: 1.25 (3H, t), 3.60 (2H, m), 3.63 (2H, m), 4.15
(2H, q), 7.18-7.32 (4H, m); LRMS ESI m/z 245 [M+Na]"

Preparation 3 : [3-(2-Hydroxy-2-methylpropyl)phenyl]acetic acid

_HO_ OH
0 H,C CH,

Methyl hagnesium chloride (51 mL of a 3M solution in tetrahydrofuran, 153
- mmol) was added dropwise to a stirred solution of the preparation 2 (11.6 g, 51

mmol) (International Journal of Peptide and Protein Research, 1987, 29(3),
331) in tetrahydrofuran (300 mL) at 0 °C under nitrogen. The reaction was
allowed to warm to room temperature overnight with the formation of a thick
white precipitate and then water (50 mL) and 2N hydrochloric acid (80 mL) were
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sol vent was renoved and the material dissolved in
wat er, cooled and acidified 5 to pH 3 with
woydismoetd4ori c acid (2M. The product was extr aeCEeaB2e03/00619
ethyl acetate (3 x 30 nl),49and the organi cs washed
with brine (3x 30 nL) and dried (Na2SO4). The
resulting oil was dissolved in diethylether and

co AR Ty b SR NS, by P00 )
and2He <§6mb|ae57olrlgahtcs v%@s,ll*g@d?wgg%mé A@@ b dﬁbﬁ/ésodlum sulfate),
ar\qi{tpemVe[nwfsﬂnpvp?ébdmypdﬁ fgrmsh the htle compound as a golden oil
(14%0‘#)3 [ (3, 4-Di chl orobenzyl car banoyl ) et hyl ] phenyl }-1,1

imet hyl -ethyl )carbami c acid tert-butyl ester a H3C

1H<NN}RNODCI3 UD0HRIZ)@H3 .22 KBIG, 2.8 H s) 3 63 (2H, s), 7.12-7.30

r obenzyl ani ne (1,30 L, 9. ol ) was added
(4Ho"ﬁ bBMﬁ EShmyz 208 [Mlati on 7 (3. OO g, 9 76 mol ),
hydr oxybenzotriazol e hydrate (1.50 g, 9.76 nmol),
1- (3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de

1
oot 40 Caroa IS ) oo

acidirred at RT for 18 h. The solvent was renoved and
the crude material taken up in .gthyl acetate (50
m -) and washed H®{ h w Q_r pil) , dium carbonate
sol ution (2x 30 ni) K ) J(hyd&dchl oric acid
(0.5M 2x 30 M) @nd H HQCBOCH;@) and then dried
(Na2SO™4). The resulting ite solid was triturated

2- @hi&r‘oé’é&bﬁﬁﬁlét@% rrﬂ_3 111 %mo@;wég'ﬁ'ggeé gﬁ% §ollﬂ@>ﬂ6wgaaratlon

3 (31)6 O:g, 22) l(nmCHD Irba§>et10'laeld (@3HnLY and Tooked 1oH) °®s) .The resulting

soﬁ.’tlon7wi:§ ]tr7e(a}gfd Ml%)czbaszentyatéé sylpl-p]ncogmd 7232‘37 "QL:L) épd @Ilowed to
6

wainB Srechictly 18 liooim A e @?ﬁ%ﬁﬁf%%“”{ mixture was

poured ®ntg &1 apdnkasified avithy salish bfadmm pamdmt]ep h&hegl golatian was

ex'trag{e@smw étﬁ&/f‘%lc)e{:a% k@)r(n 5007 %L(; na' tth bUt metde{)rg%lﬁ'?c extracts
dried (MgSO;) and concentrated in vacuo to give the title product as a
colourless solid (19.0 g).

"HNMR (CDCls, 400 MHz) 5: 1.36 (6H, s), 3.02 (2H, s), 3.62 (2H, s), 3.95 (2H,
s), 6.19 (1H, m), 7.06-7.31 (4H, m);

LRMS ESI m/z 282 [M-HJ

Preparation 5 : [3-(2-'Amino-2-methy|propyl)phenyl]acétic acid methy-lk

H,N O.
CH,
H,C CH, 0O

A solution of preparation 4 (5.1 g, 18 mmol), thiourea (1.6 g, 21 mmol) and
acetic acid (18 mL) in ethanol (80 mL) was heated to reflux under a nitrogen

atmosphere for 16 hours. The reaction mixture was allowed to cool to room

ester
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HBCOHH\ GH YHICHCCH CH3 O3 35 Prepared

using the acid from Preparation 7 and the net hod
wdesasroosad for Preparation 8 and PCT/IB2005/000619

3, 4-di net hyl benzyl am ne. 1HBMVR (CDCl 3, 400 MHz) 8:

119(6H s), 1.46 (9H, s), 2.20 (6H, d), 2.95 (2H,

s), 3.59 (2H, s), 4.15 (1H, bs), 4.32 (2H, d), 5.59

b o B, BB Il g

was Zils%%ﬁ/ebl\'ih"%thalﬁbem(ﬂmmnsé@xrated with hydrogen chloride gas and
2- Am no- 2- net hyl propyl )phenyl N-(3,4-dichloro

thﬁefﬁ%}ﬁ‘)ﬁﬂ:e&@%‘% heate toc:refipc 1%3 heursy epa'rrm imkige was

coaies rENpETP dAnd 3 %‘%%3?8%5%’ 4% dthugbub sodium

carrbénétbl stdution (2000mLI) aﬂﬁeﬁo Thel drgahichphdsey waé&véshgdlwlth brine
nt was renpved and the conpound re-di ssol ved

(1 ﬂetrnlah diried (MgSGahand gsaﬁgmté@edﬂn dacupe Thegasidur \A@nﬁunﬂed
b@%‘l’é@?%&%ﬁ ?)é&*\s%fq%vd}e%g{” 3&3!@'}% %E\e ttH%{ PSR of ammonia

inasethahol) teighanalyplldl 612268 0 (dec) C. 1HNVR (CD3OD,

1,400 MHz) 8: 1.33 (6H, s), 2.90 (2H, E'Zl 3.59 &2H, s),
HNWE (GBEh. 490 Vs, Tb (681:9).9.65 125l 7. 562 si,69 (3H,
T3k 7. + 365

) M%ﬁ'ir-@g?’&’??ﬁ)a?a% T 24534 o, LRMs Es1 W22 TMIH
2-[3-(2- Ami no- 2- net hyl propyl ) phenyl ] - N-( 3, 4-di mathyl
benzyl ) acet am de WO 2005/ 092840 PCT/ 1 B2005/ 000619

Prepanationy 6 N: clB-(2- tert-ButoxycarbonyIam|no-2-methylpropyl)phenyl]

acetic acid methyl ester

H
H,C.__O.__N N
CH
HCX \n/ R
®” CH, OH,C CH, o]

A solution of di-tert-butyldicarboxylate (8.19 g, 38.0 mmol) in dichloromethane
(40 mL) was added to a solution of preparation 5 (8.4 g, 38.0 mmol) and
triethylamine (5.2 mL, 38.0 mmol) in dichloromethane (60 mL.) at 0-5 °C. The
mixture was allowed to warm to RT and stirred overnight. The solvent was
removed and the residue treated with sodium carbonate solution and extracted
with ethyl acetate (3 x 30 mL). The combined organic layers were washed with
brine (3x 20 mL) and dried (Na;SOs). The product was purified by
chromatography (0-80 % ethyl acetate in hexane) to yield a colourless oil. which
was dissolved in diethylether (x3) and evaporated (10.1 g) '
HNMR (CDCI3, 400 MHz) &: 1.26 (6H, s), 1.46 (9H, s), 2.97 (2H, s), 3.60 (2H,

's), 3.68 (3H, s), 4.26 (1H, bs), 7.05-7.07 (2H, m), 7.13-7.17 (1H, m), 7.22-7.26
(1H, m); LRMS ESI m/z 344 [M+Na]"

Preparation 7 : [3-(2-tert-Butoxycarbonylamino-2-methylpropyl)phenyl]
acetic acid
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H3C CH3 o Prepared using the am de from Preparation 9

and the nethod described for Preparation 10. 1HNWR
wOCDBE0M)s4400 MHz) 8: 1.32 (6H, s), 2.21 (6H, sSPCTABRD5/000619

(2H, s), 3.56 (2H, 5 s), 4129 (2H, s), 6.95-7.05 (3H,

nm, 7.14-7.16 (2H, m, 7.24-7.26 (1 H m, 7.31 - 7.35

(1 H mM; . LRVS ESI mz 325 [ MtH] + Preparation 12:

N- ( 2- Benzyl oxy- 5- [(1R)-2F|brom) 1 (tert-butyl di methyl

10 sil anyl oxy) e enyl } 6 SCOH3 - H3 H CO-

3 Br COr HN Oy a spl utAN\on ¢ ‘

N[ 2- benzyl oxy-%- (CHbrohlgC 1CHyd 0 ) phenyl ] f or mam

i de (Organlc Process Resear ch and Devel oprrent 1998,

R RAES (7, 80 P BB, e siten (. 40 15
mineol), dléxa‘mﬂ jﬁB@ilmle) agd svater (8 rhby wdaee(s’ﬂrr‘éﬂ at RZ'S‘I“OJ'ZL 18 h. The

SOfVR Vet FRMGR Enb e nilereh Sissgesh Waley. conled and acidified
tof 9FIUBt wie lﬁﬂrééhl@r"b%’fd (QMzr 'He f}%:rpa;ﬁgﬁ\ﬂ%%néﬁﬁcteﬂhﬁltp ethyl

sol vent was renoved and the prod en up I n
aceiatea(3ex @P0mid),) andrie orgsmidscwasked witishrine (3x 80 walp and dried

(NgegRde Tk f%wffﬂ% SURR esPiiad i chethilethsr M, svmpprated to
yididt & coloiress b @g)rd (2M 50 m), brine (100 m -)
and dried he crude material was purified by

WMMB@é [\/5'422)5 %%’3 (6H, s)cd148 ©OH rs), RO @hE)s), .57 (2H,

b7 047 36CH urlgsﬁ('g (ﬁf" (St ot ek ¢ 3 o g0 )

, 3.55 (2H, ), 378384(1H, m,
ngwgéA(g@F{n /(mstoaa[n‘\f'EH 5. 90 VD 2005/ 092840

PCT/ 1 B2005/ 000619 54 6.97 (1 H, m, 7.03-7.12 (1 H,
P@pargtlgf]i (Sm (5-{?—5[(54 6|c(h§ofobenzylcari)angoyl)methyl]phenyl}-1 1-

dimethyl-ethyl)carbamic acid fert-butyl ester
cl
1 X
Ci

3, 4-Dichlorobenzylamine (1.30 mL, 9.76 mmol) was added to a solution of
preparation 7 (3.00 g, 9.76 mmol), hydroxybenzotriazole hydrate (1.50 g, 9.76
mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.87 g,
9.76 mmol) and triethylamine (4.07 mL, 11.2 mmol) and the resulting solution
was stirred at RT for 18 h. The solvent was removed and the crude material
taken up in ethyl acetate (50 mL) and washed with water (30 mL), sodium |

_carbonate solution (2x 30 mL), brine (30 ml), hydrochloric acid (0.5 M, 2x 30 ml)

and briné (30 mL) and then dried (Na,SO4). The resulting white solid was

triturated with diethylether (3.1 g).

"HNMR (CDCls, 400 MHz) 8: 1.25 (6H, s), 1.45 (9H, s), 2.97 (2H, s), 3.62 (2H,
s), 4.22 (1H, bs), 4.34 (2H, d), 5.78 (1H, bs), 6.99-7.01 (1H, dd), 7.04 (1H, s),
7.07-7.09 (1H, d), 7.12-7.14 (1H, d), 7.22 (1H, d), 7.27 (1H, d), 7.32 (1H, d); .
LRMS APCI m/z 465 [M+H]"
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7.88 (d), 8.74 (d); LRVS APCI m z 464/ 466 [MtH + 5
Preparation 13 : 2-(3-{2-[(2R)-2-(4-Benzyl oxy-3
woaoosbzsad nophenyl ) - 2-(tert- PCT/IB2005/000619
but yl - di met hyl si | anyl oxy) etfayl am no] - 2- net hyl pr opyl } ph
enyl)-N- (3, 4- dichl orobenzyl)acetam de H3C CI H-H3 H3C
HCCSI'OC 3N/ NI'd OHCCH3I| OHNO
Preparation 12 (500 ng, 1.08 mml) and preparation 10
(780 ngy, 216 mmol) 10 were heated and stirred at 90 C

Preparatioi- 9A::t ¢2-{84, 4@Mélﬁylﬁéﬁﬁ9lc%‘rb&ﬁﬁylﬁhéﬁwl¥|gge+¥]l}-1,1-

met hanol and evaporated, the matéerial was suspen
dimethyl-ethyl}oarbamic aeigfertisitylaster i | tered of f. The

filtrate was evaporated and the wmaterial pyrified by

chromat ogr aphy (0-5 I_@m&*t hanol in dic pmet’hane) and

t hen suspen di et her apgd_evaporated to
yield a foamd \ﬁ) 15 D30D, ~400FHHz) S
-0.20 to -0.18QBHP

o
25
t000.00 (3H, M),
0.78-0.81 (9H, m), 1.01-1.03 (3H, n), 1.05 (3H bs),
Prepeped using 3he anid fRorA3Prehaatidnl A, amdl, the. fetiiad, dd$crlbed for

Prpagationok aphid A ety Bk, Ty | 5 44 v 40 ( 2H
HRMR SR MR %éBr(Fﬁnéfg‘ 380ralyrs) o0, ), 2.95 (2H,

s)PBegth(2H, o) 41145 (1H, bs), 4.32 (2H, dl) 559|(1H bs), h6 86|693 gZH m),
2R (4-
7824708 Bl &Y 73347 1B 0%37 57 [y 3. nophenyl)
y| oxy) et hyl am no] - 2- met hyl propyl } ph
LFEI%I??/))\P@'I @2% gMﬁ@hyl benzyl ) acet am de WO 2005/ 092840
PCT/ 1 B2005/ 000619 55 H3C~ f bH3 H3 H-Q\'Si,o0 / CH3

Pr%paration 10: 2-[3-(2-Amino-2-methylpropyl)phenyl]-N-(3,4-dichloro

benzyl)acetamide
ci
H
o LK
z N cl
H,C CH, fe)

Preparation 8 (3.0 g, 6.50 mmol) in dioxane (5 mL) was treated with hydrogen
chloride (4M in dioxane, 20 mL) and the resulting solution left to stir at RT for
18 h. The solvent was removed and the compound re-dissolved in methanol
(x2) and evaporated, then the resulting gum suspended in diethylether (x2) and
evaporated to yield a white solid (2.7 g). mp (ethyl acetate-methanol) 214-216
(dec) °C. ) | | B
'HNMR (CD:;OD, 400 MHz) 5: 1.33 (6H, s), 2.90 (2H, s), 3.59 (2H, s), 4.35 (2H,

- 8), 7.13-7.19 (3H, m), 7.24-7.27 (1H, m), 7.31-7.38 (2H, m), 7.42 (1H, d); .

LRMS ESI m/z 365 [M+H]"

Preparation 11: 2-[3-(2-Amino-2-methylpropyl)phenyl]-N-(3,4-dimethyl
benzyl)acetamide
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NNV " CH3 OHICCH3I O\ / \ ~ HNII O Prepared
using the am de from Preparation 13, the brom de from
woenepava4bon 12 and the met hod described for  PCT/IB2005/000619
Preparation 11. 1HNMR (CDCIs3, 400 MHz) 8: -0.17, -0.16
(3H, ~x s), -0.05to -0.01 (3H, nm, 5 0.78-0.82 (9H,
, 0.97-1.01 (6H, m, 2.19 (3H, ), 2.20 (3H, s),
2.56-2.90 (4H, m, 3.54-3.63_(2H, , 4,28-4.35 (2H,
m, 4.67-4.74 (1 H m, 5.06-5,09 m, 5.58-5.62
and 5.99-6. 03 (1M, __m _~6_3 N25 , 6% 7.35-7.44
(5H, M, 7.68- 7.709%.1 ,18.30 (d), 8.43 (d), 8.71
(s), 8.74 (s); LRWB E&INnfz 748 [MrH +  HRVB
0

P%b%ﬁkgg Q{Bq?rfg?iﬂl%%?ﬁiéégf%ork %r'é'lp;rgt%%n a7n 'trAfel 5n61éth%)g described for
,lg-p%@ -(3-{2-[(2R) - 2- (tent - butyl di net hyl si | anyl oxy

P) - 2-%?% $ryl grri Lg 42 hyd$ oiyphenyl ) et hyl am no] - 2-

1HWIW((DIB§ID§DI, A}%Mm‘\ﬁzt))fadeﬁm(ﬁfdi,&s)glaml-@H,lﬁ, pl8g @H,@%, 3.56 (2H,
arj,. ~ N H H 9 Pr ratjon

sk 49 (Fg!* 91)3@-%%%(55 @m%%m é?rﬁc@ ,%34(7136 4/31 Hom), 7.31-

)41 thanol (10 nlL) were hydrogenated at 50 psi/RT
7'?gr(ﬂélr']m5?‘l'he m xture was filtered through a

LRMS ESI miz 825M¥H]he sol vent rempved. The material was
suspended i n sodi um hydrogen carbonate sol ution and
extracted with ethyl acetate (30 nlL). The organic

Plep4tations aahed Nus BenodidkP-SYARIYER A RHBULyIdimethyl
| o R Breme it

solution, brine (2x nl)
silanyloxy)ethyljpbenyl}formemmiglespended i n di et hyl et her (x3)
and evaporated to yield a filmg, (24 ng).

o]

*HLC O

@ﬁ@

To a solution of N-[2-benzyloxy-5-(2-bromo-1-hydroxyethyl)phenyllformamide
(Organic Process Research and Development 1998, 2, 96-99) (4.12 g, 11.8
mmol) in N,N-dimethylformamide (25 mL) at RT under N, was added tert-
butyldimethyisilyl chloride (3.50 g, 23.2 mmol), imidazole (1.90 g, 27.9 mmol)
and 4-(dimethylamino)pyridine (40 mg, 330 umol). The resulting solution was

stirred at RT overnight, the solvent was removed and the product taken up in
ethyl acetate (70 mL). The organics were washed with water (100 mL), and the '

aqueous extracted with ethyl acetate (20 mimLThe combined organics were

" washed with hydrochloric acid (2M, 50 ml), brine (100 mL) and dried (MgSO4).

The crude material was purified by chromatography (5-25 % ethyl acetate in

' pentahe) to yield a colourless oil (5.7 g).

'HNMR (CDCl, 400 MHz) & : -0.08 to —0.05 (3H, m), 0.09-0.11 (3H, s), 0.89-
0.90 (9H, m), 3.38-3.55 (2H, m), 3.78-3.84 (1H, m), 5.06-5.11 (2H, m), 6.90-
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WD 2005/ 092840 PCT/ | B2005/ 000619 56 1HNWMR (CD3CD, 400
MHz) 8: -0.19 (3H, s), -0.02 (3H, s); 0.79 (9H, s),
wa 2005/092848H, s), 1.07 (3H, s), 2.62-2.89 (4H, PBRLT/IB2005/000619
3.48-3.56 (2H, dd), 4.35 (24, s), 4.61 (1 H, bs),
469472(1Hn)517519(2Hn)679 .85 (1H,
6.91-6.94 H m, 7.04-7.06 ( 1Hnr)711728

o by, 7358 C S, Pl el 1778 (.

7SB|\(H! 3+74Q@)1d 590 3409. Preparation 16
% 6) étert-ButyI di met hyl si | anyl oxy) - 2- ( 3-
LRMSS AP Im/z4 41466 [M+H]"
f or nyl am no- 4- hydr oxyphenyl ) et hyl am no] - 2- net hyl pr opyl
}phenyl)-N- (3, 4- di nethyl benzyl )acetam de H3C H3 H3 H
Pregération 1313 3@3%&-[(2%2-(55%nH9ldW%-ﬁorH@th1noﬁhen%/l)-z (tert-
Prepared usi ng am de, from Prepar ation 14 and
w&cﬁwtmwww%thyh@ﬂmla% -mathyiaropyd}phenyltN-{#4-

d.%ﬁ‘éﬁd@%@%ﬁgm ography (0-3.5 % 15 methanol in

ane .3 %amonia) to yield a foam (85

THNMR ( g@o MHz) 8: -0.20 to -18 (3H, m),
-o 03-0.00 (3H, 270- 081(9H m, 1.02-1,05 (6H,

, 2.19 (3H, s HZ’ 73 i ,
?83 2. 88((1 H) .(%"{', @ i

4.65 (1 H, dd). 6]78]7. 22 ; %, 27
(s), 8.59 020 LRVB ESI 618°[ MrH] +; 1HRVS
C36H51N3 618. [ MtH] + found 618. 3701,

Preparation 17: Meth¥l (3-bronophenyl)acetate Br " .
~CH3 / O 25 Acetyl chloride (0.7 nL, 9.3 mmol) was

Preparafion 42400t mga 1s@3 wirhol) epid pparation 1M¢NS0 )mg.e216 mmol)
wea;] I@%a%ezdo a?\dg stlr?'ed at 9 °|Cnfortt‘l:"5tlt1 arPO'A 5e(r)ocon01Tl)nga’Ehe m%tenal was
dissolved in methanol and evaporated, the mmaterial was suspended in
diethylether and the precipitate filtered off. The filkrate was evaporated and the
material purified by chromatography (0-5 % methanol in dichloromethane) and
then suspended in diethylether (x3) and evaporated to yield a foam (425 mg).
"HNMR (CDsOD. 400 MHz) 5: -0.20 to —0.18 (3H, m), -0.04 to 0.00 (3H, m),
0.78-0.81 (9H, m), 1.01-1.03 (3H, m), 1.05 (3H, bs), 2.62-2.74 (3H, m), 2.83-
2.88 (1H, m), 3.52 (2H, d), 4.31 (2H, s), 4.68-4.71 (1H, m), 5.17-5.19 (2H, m),
7.00-7.23 (7H, m), 7.29-7.41 (5H, m), 7.44-7.49 (2H, m), 8.57 (s); LRMS ESI
m/z 748 [M+H]";

HRMS C.41Hs1Cl2N304Si 748.3099 [M+H]+ found 74-8.3066.

- Preparation 14 : 2-(3-{2-[(2R)-2-(4-Benzyloxy-3-formylaminophenyl)-2-(tert-

butyl-dimethylsilanyloxy)ethylamino]-2-methylp ropyl}phenyl)-N-(3,4-

- dimethylbenzyl)acetamide



5

10

15

20

WD 2005/ 092840 PCT/1B2005/ 000619 57 nitrogen and the

reaction was allowed to warmgradually to room
woenp@oz4ore.  over a period of 5 hours. The s8CYEB1005/000619

was renmoved in vacuo and thé residual oil was

re-di ssol ved in dichloronethane, dried over sodium

sul fate and concentrated in vacuo to give the title

conpound as a col qyless oil (20.6 g). 5 'H NWR

(400MHz, CDCI 3yCg: ¥8; 59 (2H, 's), 3:70 (3H s

7.17-7.24 (2H, 1o~ Sy 37-7.45 (2H, mM; LR

253 [ MFNa] + Prepa?at|.n 18: thhyl

[3-(2- oxopropyl)l'» ey ' 3

Tributyltin petho : t he product

of prepa 'on017 15.0 g, ol ), 1 sopropenyl

acetate .8 mL,H mol ), palladium([ [)acetate (750

ng, 3.30 nnnl) and tiri-ortho-tolyl phosphine (2.0 g,

6.5 mMmmvol) were stirPed together in toluene (75 nl.) at

PP (SR e HERFErSRRIaR 13 Melpafias ont Pheparation
1209md1$}$e mathbdldesdm%fosﬂrepamhobgﬂ m.), and stirred
5 mnu xture was fi éeredt rough

HABO G BET. 480 MNE) o garids gﬂ;ﬁs@mﬁ X<Dpa- 358 B (3H, m)

o FERERPA DO E019G,THY, LFIHe o R Buoicloto

m):jisaﬁlh-)ﬂ s@mgrrrpemare% Q2EHOEh)t 4. 6|254 73, (1HIrh ) 6e06- 5.yogl (2H, m),
s e APl 487 b GoE LKA s, .o
7-E558R) m)Ss. . &5 e ()2:Y &918‘73“‘3)?%%9%(%‘53’@43“&@1

HE®IS CQ1H57BI394$II\ZHO&§H9P[M1BHI “dfound 708.4\E4.hy |
[3-((2R-2-{[(1 R)-1-phenyl ethyl]amno}propyl)—
phenyl ] acetate hydrochloride HHCI N1 C-1 CH3 25 CH3

pgﬁ%{-&| sq!—,ut lmPFgﬁ (wbggpgﬂﬂﬂﬁg g(zteﬂtﬁﬂﬂhﬁ g?tgylr}r,ﬁ?h&o&y)-z-

(3ahrﬁ1ylammo-4sbyumypheuyla)etimannnbll-ﬂr-| de (11.6 g, 56

mareYPsoRvRBhEUacIamIts s ) "
HC>kQ3H

mmﬁ

Preparation 13 (100 mg; 134 pmol) and palladium-on-carbon (10 %, 20 mg) in

methanol (10 mL) were hydrogenated at 50 psi/RT for 6 h. The mixture was

filtered through a ‘filter-aid’ and the solvent removed. The material was

suspended in sodium hydrogen carbonate solution and extracted with ethyl

" acetate (30 mL). The organic layer was washed with sodium hydrogen

carbonate solution, brine (2x mL) and dried (NaxS0O4). The resulting material

was suspended in diethylether (x3) and evaporated to yield a film (24 mg).
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WD 2005/ 092840 PCT/ 1 B2005/ 000619 58 stirred at room

tenperature for 48 hours. The reaction m xture- was
wquersoazsdo by addition of saturated sodi um hy#COEgBW05/000619

carbonate solution (200 ms¢ and allowed to stir

until effervescence ceased. The aqueous phase was

separated and extracted with d|chloronethane (100

"IN (CRUSREA0 MER) B A0 G e R Gl ). 1.04.
(3H,RYr nigrce@H, a), 2B2-2@u@M,afy, omscaaseq!aw aa) syl 35:€Q+er) 4.61
el'uting with dichloromethane

(1H,dos); - @ ¢8ism), §,1758:8 (aiZHL m)nﬁx'fEQz6§5 611H m) 6.91-6.94

H BT R B2 2 BEY XS 87, Eadfin. 2

s);.solution in nethanol, 40 mmol) foll ovved by 10 three
successi ve @{stal |i sations

LRN\S}IES&B}#@BQI[ lry/ met hanol ) gave the title conpound

NS S et o S

260266(111m) 3.15-3.26 (11-1, n), 3.25-3.30
Pre[galrééil 7 o021 @ > H g%?{g)y[(g}ﬁ 21( tetfﬁButy)l@gleﬁhggé%éﬁ)}lgx%’))iz-(&
fornglgm?né@t K%%&%@Fwﬁm ind]-2hethyipragy Iy ¥hdn{i)-n-(3,4-

aratio
dlméﬂlyllléé’rﬁ)yl)’écebamtda opyl ] phenyl }acetate HZN 0°1 CH3
~YCH3 1 OA solution of the product of
gg]\reipﬂratlon 19 (7.69 g, 22 mmol) and amoni um 20
smte (6.94 g, 110 mmol asriheated to 75 Cin the
“Bfesq§ cey of 20%

ydrOX|de on-charcoal (2.00
S : achjon mxture was cool ed
flltered through Arbocel (r) and

HO tYfe filtrate oncentrated in vacuo. The residue was
pﬁﬁéltloned bet ween di chl oronet hane (100 nL) and 0. 88

pal | gdi
¥

a nia (100 m-) and the phases were separated. The
gueous phase was extracted w th dichl oronet hane

Predatd using i ahlige ffd?ﬁmreﬁgré%ro&am CarﬁP{rgat hféﬁh%sdéédr%d for

over magnesiumsulfate a concentrat I N vacuo
Prepsfrationl the (Tihel produgiowas asirified obpuchessatograpimy (O 35 %

ld (4 LH NVR (
metffAiS] i §RhlgrSmphare & % z/g? ﬁzr"a 0 Vigldia Tz (B ey,

1 .. Y/

HNWR w@uﬁgogagg zil)s ?2@ :THSm) ezggv[%éﬁ% 0.79-
0.81 (9H m), 1.02-1.05 (6H, m), 2.19 (3H s) 2.20 (3H, s), 2.61-2.73 (3H, m),
2.83-2.88 (1H, m), 3.46 (2H, dd), 4.27 (2H, s), 4.65 (1H, dd), 5.78-7.22 (8H, m),
8.12 (d), 8.27 (s), 8.59 (s); .

LRMS ESI m/z 618 [M+H]’;

'HRMS CgsH51N304Si 618.3722 [M+H]" found 618.3701.

Preparation 17: Methyl (3-bromophenyl)acetate

Br 0]
“CH,
0]

Acetyl chloride (0.7 mL, 9.3 mmol) was slowly-added to a solution of (3.-bror'no-
phenyl)acetic acid (20.0 g, 93 mmol) in methanol (500 mL) at O °C under



10

15

20

25

WD 2005/ 092840 PCT/ | B2005/ 000619 59 Preparation 21:

Met hyl (3-{(2R)-2-[(tert-butoxycarbonyl)am no] propyl}
wohaosyolsacetate O /NH OQUCH ~I I( 3 O CH3 O BCThB2005/000619

title conpound was prepared7fromthe product of

preparation 20 and d i- tertbutyl dicarboxylate, using

a nethod simlar to that of preparation 6, as a

m%g Low a: t"\g)ﬂéaﬁg 4%5% e dllov%é_('i 't\!) 400%2"% rog%\ tmeelrature.
O\Jér a%ﬁno@oiﬁ@ hodts. The sclvé \K/@é‘l’erﬁé)vecﬁmg\%&ib é’hd EH@ Fe3|dual oil
4.36 (1 H bs), 7.06-7.19 (3H 10 m, 7.22-7.2

rq;_;tmo]am i Zdighlpromethane; epialeduquerz;sodlum sulfate and

sﬁﬁé{e? eSO B AU TR Gldihtess BT by

‘wwar@mowilcb@@l 89:3, 397 (éHmyyl 3. mnebm I &g' PAT-T. 24 (2H, m),
dr oxi de sol ution ?1

7B%t7rﬁ$192:i'ﬂdml)l,rldﬁ|\/|§156 m/Z}Z5ﬁdM+§ia]rred at room

tenmperature for 20 hours. The reaction nixture was

then concentrated in vacuo and the aqueous residue
Préparation i18: Methyl [B4(2-owopio enyfddatate acid. The

m xture was thtgrg (Eg(it(ract ed V\?‘?'?w“etﬂré& acetate (3x 75

m-) and the conbbfred 0 n was washed

with brine (100 ni), br malgnesi Um sul fate and
concentrated in vacuf to affstrd tiPe title conpound as
ayellowoil in 82% vyield (6.50 g) 1H NVR (400VHz,
Tﬂmyltuﬁ)rnet&oxiue@es(:ﬁm (0):) mﬂno?OtKeleroo@bt o‘?pl%bggétldfnlﬁi (15.0 g,
Gfb'aonol)xt l?smremqnw a@f%t?te 1?1@)8 mL1® mmolm) pallaﬂum(liz)aceteme (750

| on
mige 3530 T 3 b fodhennlybt, G bt manpdast stired
togbihay lin aolebabe(m%ﬁ/ 1012 88 GoPEThb 0 Adich (olig, & reaction
was diluted with ethyl acetate (150 mL) and 4M aqueous potassium fluoride
solution (90 mL), and stirred for 15 minutes. The mixture was filtered through

Arbocel® and the organic phase was separated and concentrated in vacuo. The

residue was then purified by column chromatography on silica gel eluting with
diethyl ether:pentane, 0:100 to 25:75, followed by dichloromethane to give the
titte compound as a pale yellow oil in 94% yield (12.6 g).

'H NMR (400MHz, CDCl3): 8: 2.15 (3H, s), 3.61 (2H, s), 3.69 (5H, s), 7.10-7.13
(2H, m), 7.19 (1H, d), 7.30 (1H, t); LRMS ESI: m/z 229 [M+Na]"

Preparation 19: Methyl [3-((2R)-2-{[(1R)-1-phenylethyllamino}propyl)- -

phenyl]ace‘téte hydrochloride

| I HCl
H
N o
~CH

CH, CH, o)

3

A solution of the product of preparation 18 (8.5 g, 41.2 mmol), (R)-a-methyl
benzylamine (4.8 mL, 37.2 mmol), sodium friacetoxyborohydride (11.6 g, 56
mmol) and acetic acid (2.2 mL, 38 mmol) in dichloromethane (400 mL) was
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30

\ /OYNH1 O OcH3/ O /XI The product of preparation

22 (6.30 g, 21.5 mmol), 1-(3-dinethylam nopropyl)-
wa@-2edslvgtsaar bodi i m de hydrochl oride (4.14 g, 21P6TABING/Q00619

1- hydroxybenzotri azole hydBate (3.30 g, 21.5 mol)

and triethylamne (4.85 nL, 43 mvl) were stirred 5

together in dichloronethane (100 nL) for 10 m nutes at

SR R BT T 4p RS e ediimilee wBB lenched

by edaftion Bf satwratdd sbdiuns . hybreydre aaibehatel sdlutien (260 mL) and
then diluted with dichloronethane (50 nlL), washed

aligwad o atinuniiyefferyescansereansed. J @mquﬁouq plaserwas separated
ald 'eQﬁa{:tla%owgh)dig%}o‘?’r‘?etﬂ%ﬁé (‘Tﬁgpﬁﬁ ﬂ%%ﬁﬁe@w anie solution

concentrate vacuo t I'e C

was titerc deed ovielr maygrieioryisalfdte dnd Gogcerdtratdiiin (v@@OM-Eunflcatlon
CD3CI3): 8: 1.04 (3H, d), 1.44 (9H,.s), 2.59 (1 H

byid) , colugn (1CM0'Ttﬁ399fa® B4 (2R, s)siicd g7 gal. 4 elfing  with

SEyBlphiind sy g0 915 94578 gl o i
oiABiaisterepnd82 (R,R hiajdry &% eppalat yellovbil RiA1yy). Treatment with
o Bt A0 kv
tHi®! du s%dé%‘il{§tﬁlll§atlc§@ 33@%%%3(@%»@&%% ) E;%e fhe title

prepar ation 2 4.16 I oxan
corbpoand asreewhite wrystalting sblid mﬁﬂ%tyneldeﬁ 68 g.r oom

"y G Bl FosPale S %?@g,oﬁiéﬁgé {3ty 380586 (v, m),

B IR 28 o T Y, A BeR (EHTRY 459 (1H. @)

GQQQB.GQC(ZHJI ma),i hg Tvsl, thirv. tﬂ5+7e?8f g?'lgr mgﬁrﬂ gﬂﬂ{) glzg_RMS
0O a

ERl i SR T 10556 195 vi ol d (2. 85 g) 10 NN

(400MHz, CD3CI3): 8: 1.09 (3H, d), 1.55 (2H, bs), 2.48

(1H, dd), 2.66 (1 H dd), 3.10-3.18 (1 H, n), 3.65
Pcaparation 20:1Metiyl {34(2 R)22 @gminopsopylphenyl}dcaetate 7. 18

(1 H bd), 7.24-7.38 (6H, m; LRVE APCl mz 284 [MH"
2 \CH3
CH, o

A solution of the product of preparation 19 (7.69 g, 22 mmol) and ammonium
formate (6.94 g, 110 mmol) was heated to 75 °C in the presence of 20%
palladium hydroxide-on-charcoal (2.00 g). After 90 minutes the reaction mixture
was cooled to room temperature, filtered through Arbocel® and the filtrate
concentrated in vacuo. The residue was partitioned between dichloromethane
(100 mL) and 0.88 ammonia (100 mL) and the phases were separated. The

. aqueous phase was exiracted with dichloromethane (100 mL) and the

combined organic solution was dried over magnesium sulfate and concentrated

. in vacuo to afford the title compound as a colourless oil in quantitative yield

(4.78 g).
"H NMR (400MHz, CD;0DY): &: 1.06 (3H, d), 2.57-2.67 (2H, m), 3.05-3.12 (1H,

m), 3.63 (2H, s), 3.67 (3H, s), 7.09-7.13 (3H, m), 7.23-7.27 (1H, t); LRMS ESI
miz 208 [M+H]*
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WO 2005/ 092840 PCT/ | B2005/ 000619 61 Preparation 25:
Benzyl (3-{(2/)-2-[((2R)-2-[4-(berizyl oxy)- 3-
woORersmpisn no) phenyl ] -2-{[tent-butyl (di net hyl )chmjmﬂw%w
}ethyl)am no] - propyl}pheny®)acetate HCH3 [ H3
H3C/sI\O\ NO / )H3 O OHWM /H 5 OThe title
conpound was prepared fromthe pr9ducts of preparation
12 and preparation 24, using a simlar nethod to that
of preparation 13, as a brown oil in 25%yield LRVS

épatatigr? QGW [ Methy FR[(fértButeRycarbonyl)amino]propy|
{?;Ni;‘ZR Tles Z{f@{@'ﬁ) I Ry yl) lpropy 1}
phe B("Gatethyl)swyl]oxy} 2-[3-
(fornyl am no) - 4< hygy oxyrhenyl ] et h I}agi
gc

no) propyl ] phenyl w3 H3C |1 SL
HBC OH N\ OH HO NyHoO 15 The product.
of preparation 25 (851 rrg, 1. nmol ) and 10% Pd/ C (50

ThEBttle Eﬁﬁﬁ)oglﬂaﬂﬁﬁg%?eb?réaeﬁaﬁ]”ﬂe Eﬂﬁljutc{‘%f 'Brébé’rraﬁo\"\% and dii-

stirred er 60psi hydr ogen’ gas, room
terfautpledisarbaxylaie, EISlrigoarmethﬁdesmmba:ttodhamoftprepaMEDn 6,as a

yell &% 'Sl in 97% yield.

"H NMR (400MHz, CD4Cls): &: 1.07 (3H, d), 1.43 (9H, s), 2.61 (1H, dd), 2.81
(1H, dd), 3.60 (2H, s), 3.69 (3H, 5), 3.89 (1H, bs), 4.36 (1H, bs), 7.06-7.19 (3H,
m), 7.22-7.27 (1H, m); LRMS APCI m/z 306 [M-HJ

Preparation 22: (3-{(2r)-2-[(tert-butoxycarbonyl)amino]propyl} phenyl)

acetic acid
>|/O\”/NH OH

A mixture of preparation 21 (8.31 g, 27.1 mmol) and lithium hydroxide solutio n
(1M in water, 54 mL, 54 mmol) in tetrahydrofuran (100 mL) was stirred at roorm
temperature for 20 hours. The reaction mixture was then concentrated in vacu o
and the aqueous residue was acidified to pH 2 with 2M hydrochloric acid. The
mixture was then extracted with ethyl acetate (3x 75 mL) and the combined
organic solution was washed with brine (100 mL), dried over magnesium sulfate
and concentrated in vacuo to afford the title compound as a yellow oil in 82%46
yield (6.50 g)

1H NMR (4'00MHz, CD3Cl3): 8: 1.07 (3H, d), 1.40 (9H, s), 2.61 (1H, dd), 2.77 -

© 2.88 (1H, bs), 3.62 (2H, s), 3.89 (1H, bs), 4.39 (1H, bs), 7.07-7.16 (3H, m),
7.22-7.27 (1H, m); LRMS APCI m/z 292 [M-H[

Preparation 23: Benzyl (3-{(2R)-2-[(terf-butoxycarbonyl)amino]propyk}
phenyl)acetate
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filtered through Filter aid(r) and the filtrate was
concentrated in vacuo to afford the title product as

wa 2059840 oam i n 94% yi el d, 580nmg. 20 ' H NVR ( 2000B&005/000619
CDClI3): S: -0.09 (3H, s), ®08 (3H, s), 0.88 (9H, s),
1.12,1.24 (3H, 2xd), 2.07-2.82 (2H, m, 2.99 (1 H,
dd), 3.18 (1 H, dd), 3.60 (2H, s), 4.16 WO 2005/092840
PCT/ | B2005/ 000619 62 4.22 (1 H m, 4.975
m, 6.87 (1 H d), 6.99-7.32 (6H _m, 7.9%

(d) 8. 33 (S).W AR i
2{3[(2R) 2- ({(2R) -2- {[fter t=Bat y| Cdi et hyl ) si | yl ] oxy}

T(Imopmdu@mﬁ@fenarﬁyanoz@(ﬁ@w Rdthymmpabs hd$stimgihylaminepropyl)-

4 Sl oraBopB N ) 263 RGIE, {ASeidBpepzotriazole
Hyl@raug\ 3(30 gP2A.Srmehol) %ndft"bﬂ@"mm@qmseﬂfnmf@ﬁfrﬂ(blb Were stirred

t?@%t ég% %Ghmmethaﬂ%(b&? e bergig%h}ﬁ%/% hr%dornai%gmperatu re.

1) SEREFIL e PS50 74 B4 kO kg s

a(tZocﬂr) temaperdiure for 18 hoacsmb'[rmml mbnrmn(xtdlner wé@ 2tlacgn diluted with
t t enzyl api ne , _
PIOTRSbaPRelB0. STl VASECk HBA UG IGES08T: caidangte solution
0
(1688 ML FERE "BHrld gl (fd)g\LtZ)hgh%W@e 6'38 ! @%Qeéﬁi.“?{ S,ng nc?1 'E:gagcentrated

renmoved 1 n vacu
inivablio to affordtres tithensbegbound iassmdlbarmlhydﬁﬁ%emeldaﬂbﬁgt e

ROMMR 0B oRsahl s hbdTaachaTit (Brbum. 2h30 41 ord). 281
(1) 4 ORI s7Sp epusAih B0 by, 2501 o,

ra),,7.03 §3H sud) 3)22-1 20813 Hin), MQ 7238051, b1); LRMSLAPE! m/z 382
f(1H m, 366 (2H m, 423 (2H m 548 (1H

[ﬁﬁ‘H 20 6:66 (1 H, d), 6.70-7.23 (1 OH ), 7.97 (n),
.27 (s): LRVB APCI niz 504

Preparation 24: Benzyl {3-[(2R)-2-aminopropyl]phenyl}acetate

CH, 0

Hydrogen chloride (4M in dioxane, 5.43 mL, 21.72 mmol) was added to a
solution of the product of preparation 23 (4.16 g, 10.86 mmol) in dioxane (50
mL) and the resulting solution stirred at room temperature for 72 hours. The
solvent -was removed in vacuo and the residue was dissolved in
_dichloromethane and washed with sodium hydrogen carbonate solution (50mL)
and briné (50mL). The organic solution was then dried over magnesium sulfate
~and concentrated in vacuo to afford the title compound as a yellow oil in 93%
yield (2.85 g). '
"H NMR (400MHz, CD3Cls): 6: 1.09 (3H, d), 1.55 (2H, bs), 2.48 (1H, dd), 2.66
(1H, dd), 3.10-3.18 (1H, m), 3.65 (2H, s), 5.17 (2H, s), 7.09-7.13 (2H, m), 7.14-
7.18 (1H, bd), 7.24-7.38 (6H, m); LRMS APCI m/z 284 [M-HJ
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[ MPkH] Preparations 28 to 29 25 The fol |l ow ng

conpounds, of the general fornula shown bel ow were
wonepawesdo fromthe product of preparation 26 aauiBives/000619

appropriate am ne, using aé&rethod WO 2005/ 092840

PCT/ 1 B2005/ 000619 63 simlar to that described for

preparation 27. The reactions were nonitored by tic.

anal ysis and were stirred at roomtenperature for

18- 72hours. CH3 H3CCH3 H3C Sip H3C ""A O H ~ N ~
Pfépalldﬁdn/ CH25t / mn;mzﬂ No @-{@#)2-K(2Rp2-[2gbenzyloxy)-3-

LRVS APCl. nlz 632 { - 99%  ~i N)é [ O 29,

(fenmlammomhfnuﬂ:%-{t terkpu mwmuwm ethdlamingd-

t hyl ) phenyl ] acet anmi de may be prepared
p@py'gf’% ﬁ.j*g%&g{‘ign J. Med. Chem 46, 3116; 2003

Preparati on 29: 4r-| afifsnonet hyl ) benzam de nmay be
prepared as descrl i WO 02085860 p239 Prepar ation

30: [3-((2R) -2- ([ (ke Sy
R) - 1- Phenyl et hyl]irriﬁ})r\o/pﬁfl)phen I]acetlci d\
Il NOH CH3 CH3 O \‘/\é

O
The title compound was prepared from the prpducts of preparation 12 and
preparation 24, using a similar method to that of preparation 13, as a brown oil
in 25% vyield
LRMS APCI m/z 667 [M+H]"

Preparation 26: {3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silyljoxy}-2-[3-
(formylamino)-4-hydroxyphenyljethyl}amino)propyl]phenyl}acetic acid

CH,
HiC ] CH,
N

ZzT

OH

HO

The product- of preparafibn 25 (851 Mg, 1.27 mmol) and 10% Pd/C (50 mg)

.were suspended in methanol and the mixture was stirred under 60psi of

hydrogen gas, at room temperature for 72 hours. The reaction mixture was then

. fitered through Filter aid® and the filtrate was concentrated in vacuo to afford

the title product as a brown foam in 94% yield, 580mg.
'H NMR (400MHz, CDCls): &: -0.09 (3H, s), 0.08 (3H, s), 0.88 (9H, s), 1.12,1.24
(3H, 2xd), 2.07-2.82 (2H, m), 2.99 (1H, dd), 3.18 (1H, dd), 3.60 (2H, é), 4.16-
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Li t hi um hydr oxi de solution (1Min water, 90 nL, 90

mol ) was added to a solution of the product of
wonrepavz4oon 19 (13.50 g, 43.5 mmol) in met haneCTARDO5/000619

m-) and the m xture was st@2rred at room tenperature

for 18 hours. 1M 15 Hydrochloric acid (90 nL) was then

added to the reaction mxture and the nethanol

422K ) 97l (DB LD PRSE R BTy 703 1. 847
(dmatagr(g? QRMENARCI Wz agnivi-agher, 20:80, to afford

the title conpound as a solid in 91%yield, 11.8 g WD
2005/ 092840 PCT/1B2005/ 000619 64 1H NVR (400MHz,

P{gburatioh 57162'&{'%%% E{(gﬁkg-ﬂ?# nglyl(jjnﬁ%h@)gﬁy@%xy}-z-[a-

(fbl-msﬂamﬁl %-h?dfbxﬁbheﬂxﬂ@lg@ﬁafhm )przoggéll]ib‘ﬁe }_ﬂy?]zl\l(-s[ah(dlmethyl

52 (5H SI mz
alm@@memuﬂncsnaml e
N- 1- Adamant yl - g £3- ((2R)-2-{[(1R) - 1- phenyl et hyl ] am no}
propyl)phenyl'jagi amide / \ NN CH3 CH3 ICL. o)
1- Adamant yl aﬁim@, 5.44 g, 36.0 mmol) and trlNet hyl am ne

(15 m., 108 mmdl) Owere added to a sol oﬁHat he
product of preps i

di chl or onet ha 200

2- Chl or o- 1, 3<diet hyl | mCﬁPaz di ndm

hexafluorophosa‘ata (10.0 g, 36.0 mml) was then added
and the mixture Was stirred at room tenperature for 2
hours The reacti®on m xture was washed with water and

RRUAEIAE, P SRRl R BB PR T 256 smo
o5 %ﬂnﬁ T L AR Sl forronn)

eﬁ@lcﬁrl@ocﬁtmnd&f hydrdetidride mmmg;tmﬁi pmndlpamdi thiethylamine (58 pL,
uantitative yield, 17.6g, 1H NVR (400MHz, CD30D) b:
2 ggnoizin NyN-dimethyifermamids (2 migswas Aimeghat Frgom temyerature

45 A, O e o e o
a?ded ?arg?tlﬁé rflﬁ%tlmzejow(@lsSIQ{ter’%()j "ét7f820é1? Ge e@étuHa for 207 h@ﬁrs The

sqlvent was then, rejnoviedvin EBacy) zand 1tr[e|v+raqslduer g\)m atiluted with
dgﬁa@h’egﬁéj@%%he& with [oaRim 2 irbgeR" oA REeHilition 20 mL)
and brine (20 mL), dried over magnesium sulfate and concentrated in vacuo to
afford the title compound as a brown gum in 10% vyield, 131 mg.

"H NMR (400MHz, CDsCls): 0.17 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.08 (3H,
m), 2.80-3.00 (10H, m), 3.47 (1H, m), 3.66 (2H, m), 4.23 (2H, m), 5.48 (1H, m), _
6.66 (1H, d), 6.70-7.23“(10H, m), 7.97 (m), 8.27 (s); LRMS APCI m/z 504

- [M+HY

Preparations 28 to 29

The following compounds, of the general formula shown below were prepared
from the product of preparation 26 and the appropriate amine, using a method
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15

H HZN\ CH3 I / O 25 The title conmpound was prepared

frompreparation 31, using a simlar nmethod to that
wohogreegran ati on 20, as a solid in 92%yi el d. WBCT/IB2005/000619

2005/ 092840 PCT/1B2005/ 0006389 65 'H NVR (400MHz,

Ch3CD) S: 1.09 (3H, d), 1.66-1.72 (61-1; m; 2.00 (6H,

m,. 2.03 (3H, m, 2.58-2.70 (2H, m, 3.10-3.16 (1 H,
S"ﬂﬂ»—‘% tf]igt éé%k%l?%q fdr ﬁgggra%%n(ﬁ 'ThdbeadtiSNE viste MbAiteHR4 by tic.

an%h(sliti a0@Rere- s{t(r(elﬂ)t— rdohBtempeiatlieondB-72Hdurszy! oxy) ph
enyl ] -
2-{[tert-butyl (di net I‘c’:}a§| | yl ] oxy}et hyl)am no] propyl } -
phenyl ) - N 1- adanangt;giiagpet am de H3C CH3 CH H3C 3/ 3
HBC CHH ~ NI ~ N&e O H\W /H QA mxture of the

products of preparati 9 5 mol) and
mg, 3]0 i
=) was“hea at 90 C for 5

preparation 10 32 (
di chl or onet hane ((Gio

m nutes all ow ng the wicld oronet hane to evaporate. The
reaction mxture was then heated as a nelt at 90 C
for 18 hours before coofing to roomtenperature. The

N&r ide prodggt was then purified bypgg um Yield
orratooraohv on silica gel eluting wth
2&I| 24, hahBMS AFC lamfm682 [M8] 2: 0. 2, tq 99%
af 1 conmpound as a pale foamin 590(0
yi R (400MHz, CD30D) S: -0.18 (3H,
S) 3 (91-1, s), 1.05- 1.08 (d, 3H),
29 6 LBRMSAPGH m/26628 (MHI] m) 99%
2.5 . 84-2.96 (2H, m, 3.36-3.41 (2H,
m M, 5.20 (2H, s), 6.92-7.18 (4H,

. ., 8.22 (m), 8.36 (s), 8.54 (s);
I_RP\_IIFJ

Preparation 28 =N [L4’ -(aminomethyl)phenyllacetamide may be prepared as
described in J. Med. Chem, 46, 3116; 2003

Preparation 29: 4-(aminomethyl)benzamide may be prepared as described in
WO 02085860 p239

Preparation 30: [3-((2R)-2-{[(1R)-1-PhenylethyljJamino}propyl)phenyl]acetic

acid
<J\/n OH

CH, CH, o)

Lithium hydroxide solution (1M in water, 90 mL, 90 mmoI) was added to a

solution of the product of preparation 19 (13.50 g, 43.5 mmol) in methanol (200

mL) and the mixture was stirred at room temperature for 18 hours. 1M

Hydrochloric acid (90 mL) was then added to the reaction mixture and the

methanol removed in vacuo. The resulting precipitate was filtered off and
washed with water (20 mL) and a mixture of ethanol/diethyl ether, 20:80, to
afford the title compound as a solid in 91% vyield, 11.8 g
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20 [M+H] + Preparation 34: N

Adamantan-1-yl -2-(3-{2-[(2R)-2-({(2R)-2-(tert-
wouabosioprd4oret hyl si | anyl oxy) - 2- ( 3-f or myl am no- 4- PCT/IB2005/000619

hydr oxyphenyl ) et hyl am no] prédpyl } phenyl ) acet am de WO

2005/ 092840 PCT/1B2005/000619 66 NC CH3 H3C_ , CH3

.S H3BCo N HOI / HH CH3 O HN(H O The title

1 d. f ro t 3 [
HERARRA00NE R SR, 1 3B GPE ) of8,e8h a2 e lin. m,
agal [ i Sel 40z, 1S
3132070 GHAN1. 336 LGS HEERTIL AP 3 e U
7.184622 (BH,3n),,7.45-G052. (b1, me)|-RWS ESlo/z [MyHI2. 03
(3H, m, 2.52-2.70 (3H, m, 2.88-2.94 (2H, m,
3.37-3.38 (2H, m, 4.64-4.69 (1 H m, 6.92-7.18 (6H,

0 HN- N O i
P%@fgrz[:\ﬁwﬁﬁu +§11F;r eS’a?)éf\an"%ésts'ﬁk [35(2R)-2X[(1 R)H\Phenylethyilamino)
propydpbeoyliptetapide- net hyl propan-2-o0l) Br OH / H3C

CH3 10 Met hyl magnesi um brom de (3M sol ution in diethyl
ether, 51.6 nL p Ml ) was slowy added to a

sol ution of 1- hit oo phe pr gpan-iR-one (15.0 g, 70
mmol ) in dry diethylieth at and the

m xture was stirred €¢qr @ hg the r ion mxture

was then re-cooled to 0 C and sl 6V\Ay guenched 15 with
1-daiovanityddming ¢€ndd  gm3600 unmob) and deethglaminen(15Timk, 108 mmol)

organj c, sol utj qQn washed with brine, _dri over .
weisthatincsa a soban StirduRtic: SLPreRsTaaL0 HE7 6. 58,0 mmol) in
diéRdrdtHathang! | oyesth! Wag )t hen publEhRrfo.RY3-aftheYlimidazolidinum

chromat ography on silicda gel
hexafluorophosphate (10.0 g, 36.0 mmol) was then added and the mixture was

stirred at room temperature for 2 hours. The reaction mixture was washed with

water and the organic solution was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column chromatography
on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 95:5:0.5,
afforded the product as a foam in quantitative yield, 17.6g.

'H NMR (400MHz, CD;OD) &: 0.89 (3H, d), 1.35 (3H, d), 1.65-1.75 (6H, m),
1.98 (6H, m), 2.04 (3H, m), 2.37-2.42 (1H, dd), 2.65-2.74 (1H, m), 2.95-3.00
(1H, dd), 3.36 (2H, s), 3.98 (1H, q), 6.89 (1H, d), 6.98 (1H, s), 7.09 (1H, d), 7.17
(1H, t), 7.22-7.27 (1H, m), 7.30-7.38 (4H, m); LRMS ESI m/z 431 [M+H]"

Preparation 32: N-1-Adamantyl-Z-{3-[(2R)-2-aminopropyl]pﬁenyl}.—_

acetamide. -
H
HLN N
CH, o \@

The title compound was prepared from preparation 31, using a similar method
to that of preparation 20, as a solid in 92% yield.
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eluting wi th dichl oronet hane: pent ane: net hanol, 90:5:5,

to afford a pale-yellow oil in 83%yield, 13.26 g: 20
waboddRg4d00MHz, CDCl 3) 8:1.22 (6H, s), 1.42 (REqiBm)5/000619

2.74 (2H, s), 7.15 (2H, m65 7.40 (2H, n) Preparation

36: N-[2-(3-Bronmophenyl)-1, | -dinethylethyl]-2-

chl or oacet am de WO 2005/ 092840 PCT/ 1 B2005/ 000619 67 H

HEWF&%O%Z) Ot 0 LT LT 16 o S48 6H, m),

Cangé amve ngléH %I) 3510-B216 (9, §%- 3340112H) s')n7 05-7.28 (4H,

?7% room terrperature

m)’éﬁMSlE@l mt‘_ﬂ&U{M"' s cooled to 0 C and concentrat ed
5 sulfuric acid (25 m-) was added whil st the
tenperature was nai ntained below 10 C. The resulting

Preparafion 3022- (39{(2R‘)-‘2 (ZR) 2-‘[3-(1\&9*16nﬂﬁ6)3@€bé ){)phenyl]-
poured onto iIce and aS|f e addition

2"ﬂ6¢ﬁdwtyl(duaetiwl)ﬂwlloxubetbwmmmo]nmpﬂkm’rmmd)}w{ h
CEQH‘% gcet ate 2x 500 m) and the conbi ned organic

a Bty shed with water (50nL), dried over

sodi um sul fate and,the, 10 concentrated in vacuo to
affordthetltlegp uﬁﬁt as an orange solid in
quantitative vyi el 163108 g. 'H NWR (400MHz, CDCI3) S:
1.37 (6H, s), 3.02 :t2 HY S)uy 3.94 (2H S)y 6.17 (1 H,
bs), 7.08-7.03 (1H, OE

, 26 (1H,
s), 7.39-7.32 (11- ) ; LRMVS, E 06 +;
M croanal y C rCINOreqwr S: C47.3, H 4. 96;
N 15 4. 60! und Cri{. 26; H 4.87; N 4.65 Preparation

37: 2-(3-Bronophenyl)-{l, 1-di methyl ethylam ne Br O
1.1 NH2 CH3 C C H A %ol ution of the product of

A Pr’ilﬁiﬁ’ﬁé %? H%P %L%%gcp?@gaﬂ%m 96% OHB&ANA]) ?Rc(j g)g%oaration

acid 5 i n et hano
321’(97)8 m Ehﬁammol)tm mmlwanethane (O 5 mL) was heated at 90 °C for 5

minutes allowing the dichloromethane to evaporate. The reaction mixture was
then heated as a melt at 90 °C for 18 hours before cooling to room temperature.
The crude product was then purified by column chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia, 98:2:0.2, to afford the
title compound as a pale foam in 59% yield, 630 mg.

'H NMR (400MHz, CD30D) &: -0.18 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.05-
1.08 (d, 3H), 1.66-1.72 (6H, m), 2.00 (6H, m), 2.02 (3H, m), 2.52-2.71 (3H, m),
2.84-2.96 (2H, m), 3.36-3.41 (2H, m), 4.68-4.72 (1H, m), 5.20 (2H, s), 6.92-7.18

(6H, m) 7.30-7.50 (5H, m), 8.22 (m), 8.36 (s), 8.54 (s); LRMS ESI miz 710
[M+H]"

Preparation 34: N-Adamantan-1-yl-2-(3-{2-[(2R)-2-({(2R)-2-(tert-
_ butyldimethylsilanyloxy)-2-(3-formylamino-4-

hydroxyphenyl)ethylamino]propyl}phenyl)acetamide
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overni ght. The reaction m xture was cool ed to room
tenperature and filtered. The filtrate was

woaos@argsat ed i n vacuo, basified using agueousPeDaB2N5/000619
hydr oxi de solution (1M 45G6m -) and extracted with
di chl oronet hane (2x 500 nl). The conbi ned organic
sol ution was washed with brine (50 nmi), dried over 25
sodium sul fate andC Q;anentrat ed in vacuo to afford the

title conpound a hack oil in 96%yield, 23 g. 'H
NVR (400MHz, G) )81 12 (6H, s), 1.84 (2H bs),
2.62 (2H, s), _8 H(2H m, 7.36-7.32 (2H m;

LRVS ESI m z 228 i 00 340
PCT/ | B2005/ 00061 @ \@
[ 2- (3- Bromophe§l ) J1, 1- di rret hylet hyl ] carbanmi c acid
tert-. butyl estéf~\H' Br N O CH3 )<CH H3C CH3 0 CH3
3 The product of preparation 37 (5.0g, 22mmol) was
treated with di-tert-butyl 5 dicarbonate }5 2649,
The riitls compagindhwes opiepated ftaonthe praddel of &3B.fwsingoa similar

it to hafof FERRABTA% 44, gl 0831 oo e

1 RavRs o2 Ut Do) Wdoem(awté)at@do' H,26)u0.8F8H, s), 1.04-
crude material was purlfle usi ng a cati on ‘exchange

106! (@n3H)nd169aha0 (Bl mwad0 BH,2%).a208n(3.i m).n26Rehd0)(3H, m),

28t By o3 Eop BB g 4RI RS (), 692718 (6H, m)
8BOTRYEBOSE 8156 0 RN Bis] hikle20 pawmpund as a

brown oil in quantitative yield, 7.23g
(400MHz, CDCI3) 8: 1.27 (6H, s) 1. 50 (9H, s), 2.97

Pléartion 357 bromophein'a et blap i S s o)

mz 350 [I\/H-NH4] + 15 -o,.. Benzyl

3-{2-[(tert-butoxycarbon
Methylmagnesium bromide (3M solution in diethyl ether, 51.6 mL, 155 mmol)

nmet hyl propyl } benzoate 0

was slowly added to a solution of 1-(3-bromo-phenyl)propan-2-one (15.0 g, 70
mmol) in dry diethyl ether (200 mL) at 0 °C and the mixture was stirred for 3
hours. The reaction mixture was then re-cooled to 0 °C and slowly quenched
with saturated aqueous ammonium chloride solution. The organic solution was
washed with brine, dried over sodium sulfate and concentrated in vacuo. The
residual yellow oil was then purified by column chromatography on silica gel
eluting with dichloromethane:pentane:methanol, 90:5:5, to afford a pale.yellow
oil in 83% vield, 13.26 g."- '

'H NMR (400MHz, CDClg) &: 1.22 (6H, s), 1.42 (1H, bs), 2.74 (2H, s), 7.15 (2H,

m), 7.40 (2H, m)

' Preparation 36: N-[2-(3-Bromophenyl)-1,1-dimethylethyl]-2-

chloroacetamide
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ONOCH3 CH"'~ H3C CH3 0 CH3 3 cr'~ Asolution
of the product of preparation 38 (3.9 g, 12 mmol),

WO 20057092430 PCT/IB2005/000619
bi s(di phenyl phosphi no) f err adene] di chl oropal | adi un(11)
(1.00 g, 1.3 nmrnol) and triethylamne (3.3 nL, 24
ml ) in benzyl alcohol (60 nmi) was heated to 100 C
under 100psi carbon nonoxide fo§ 5 hours. The cool ed
reaction mxture wd Ndrough Arbocel (1)
and the filtrate conceg acuo. The residue
was di ssol ved in ethylae
hydrogen 25 carbonate solution (50 pL) and brine g2x

Ch rmqetonme &6 §3nme., IOSummal) was a tojE slired ggolution of the

ok AR08 (Bt ) 2580 20 (98 ) at room

te@nﬁ}ié?ﬁmr@.gﬂ'ﬂeh)/esmmg |stu§tlcme}waselcbbleﬂgthI(l h*C and concentrated
hexane: et hé acetate 100:0 to 84:16, to afford t

silfuriceacid g imle) Was @qsi@dewp@ntbwtsmp”rwuawasjn@'atamed below

1% Zg%l\ﬁ?ze Wé@%éﬁl 3@5&# ﬁg%ﬂpﬁ&ggﬁgjﬁ g@? WhdMRen poured
o?tgglae (@, ba?s)fed4b32 ihe( 'a&u mobsjf,soﬁa wia%m sciargahaae 7I;Hé3product
reparati on

wag: egéngfsigqi with zetlaw. @@etatﬁeeaafyﬁopr aé»;ln aBn {gombined_organic
0)
U AP Yyl Y Sord S i, A ol Sl o

cSfceriigited) ia vaaionts affordl thie tmetd:mhbomﬁndara@aamtorangé%ohd in
as a white SO|Id in 91 %yield. 1H NVR (400MHz, CD3Q0D)
qgantitative yigld, 1808 @. 98 (2H, s), 5.37 (2H, s), 7.31-7.53
1 4 S
ooy Sdclh )P .8, Sty sk TR, 6%.17 o,
b3) {7208 (ORHE- d)47(1037|2133 fﬂX'Y)t) ,3F.26 (1H s), 7.39-7.32 (1H d,); LRMS
fornyl am no) phenyl ]-2-{|tent buté/ %dl rret hyl ) si I7y goxy
ES iy 308nkMk ] 2Mlcroanaly3|s C12H4sBrCINO requires:'C 47.3 4.96; N

4.60; found C 47.26; H 4.87; N 4.65

Preparation 37: 2-(3-Bromophenyl)-1,1-dimethylethylamine
Br NH,
H,C~ CH,

A solution of the product of preparation 36 (32.0 g, 105 mmol), thiourea (9.60 g,
126 mmol) and acetic acid (50 mL) in ethanol (250 mL) was heated to reflux
overnight. The reaction mixture was cooled to room temperature and filtered.
The filtrate was concentrated in vacuo, basified using ‘aqueous sodium
hydroxide solution (1M, 450 mL) and extracted with dichloromethane (2x 500

' mL). The combined organic solution was washed with brine (50 mL), dried over

sodlum sulfate and concentrated in vacuo to afford the title compound as a

black oil in 96% yield, 23 g.

"H NMR (400MHz, CDCl3) &: 1.12 (6H, s), 1.84 (2H, bs), 2.62 (2H, s), 7.16-7.08
(2H, m), 7.36-7.32 (2H, m); LRMS ES| m/z 228 [M+H]* ~
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met hyl propyl } benzoate CH3 H3C 1 3 H3C BSI, H3C OO

HN\ O H3C CH3 0 HNYH O 15 A m xture of the
wonrodwors4of preparation 40 (1.81 g, 6.38 nmol ) PCT/IB2005/000619

preparation 12 (2.96 g, 6.688 mMmvl) and potassi um

carbonate (1.76 g, 12.8 mmol) in dinethyl sul foxi de

(10 M-) was heated at 95 C for 40 hours. The cool ed

Peefaraeh 8 SR BIS oL it Religruanid Soid fere-

butgnéitegd organi c solution was washed with sodi um 20
hydrogen carbonate solution (50 m-) and brine (2x 50
m.), dried over soé ." e d epncentrated in
vacuo to give an ora |4~ My, was purified by
col um chr omat ogr aphyXes i | F'i’?aP geF“a eluting with
di chl or onet hane: hexane, 50:50, followed b
The erodiic et RreRaratian 3do(5.00.082mme) swasztreaéeﬁ with di-tert-butyl

SSRAREL el KAFRN S0 B icRSRRAAR LY eSS ror 20

hdwé UTHie eddciont optdiehwas rvvafsﬁeuqmtlg wate:e(saﬁmmam e Wembined
2005/ 092840 PCT/ | B2005/ 000619

Orearasﬁ|S@Mha@t\Maﬁé!nﬁétqvgﬁ§pdlm@u6aheoarybcwcqrﬁraged¢n yacuo. The

o e T D AR 2 pREFECLR e ), otowes

byg gml Samrﬁtﬁ}%ylmllﬂetr&nﬁb g‘olldﬂvbN\/Ey( ﬂ?ﬁﬂddllgn(?@}l 3I)ash8 column
- to - s -
Ch(@ra@grgl?hy Pnoiﬁl(:% rﬁae'psq'utlng cmth( dighlarpimethane zoseéfqrthe title

cofhguhdSs & ofdwp plip ayfihtRyQ91pig 336 T 57 7 s
l—(NR/h‘R (mOOMHz TOCH) 1. mv (GH 8y 175@@9& 26} zn?z (2136, (@24 (1H,
be), 705 (H, & Zad P &% Fh0 (EVS), 738 (11, d); P RMSMES) iz
350 [M+NH,]"

Preparation 39: Benzyl 3-{2-[(tert-butoxycarbonyl)amino]-2-
methylpropyl}benzoate

H
N _O. _CH,

° T Vos

HC ¢H, 0 ch, °

A solution of the product of preparation 38 (3.9 g, 12 mmol), [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(il) (1.00 g, 1.3 mmol) and
triethylamine (3.3 mL, 24 mmol) in benzyl alcohol (60 mL) was heated to 100 °C

under 100psi carbon monoxide for 5 hours. The cooled reaction mixture was

.then filtered through Arbocel® and the filtrate concentrated in vacuo. The

residue was dissolved in ethyl acetate and washed with sodium hydrogen

. carbonate solution (50 mL) and brine (2x 50 mL). The organic solution was then

dried over sodium sulfate and concentrated in vacuo to give a dark oil. This oil
was purified by column chromatography on silica gel, eluting with hexane:ethyl
acetate 100:0 to 84:16, to afford the title compound as a pale yellow oii in 61%
yield, 2.81 g.
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10 Preparation 42:

3-[2-({(2R)-2-{[tert-Butyl (di net hyl)silyl]oxy}-2-[3-
woORarsrmgesam no) - 4- hydr oxyphenyl ] et hyl } am no) - 2- reThyiops/eo0619

pyl ] benzoic acid H3~( C"@®W3 H / 3 H3 HC-\\Si" 30

O HNOHd / H3C CH3 HOHN /H O The title conpound

was prepared fromthe product of preparation 41 usi ng

"N B0l el 5 128 @F‘Lﬁﬁ% 43U S EpBIaRaRh B2 (111,

h BRI |
é}.i?ﬁ'&'ﬁ Kan (400[\/&?25'48{8%8 86”“ g”mgfz”?skﬁ 0. 05

(3H, s), 0.81 (9H, s), 1.24 611 s), 298(2H dd),

p%f,é@aéﬂﬁ%oﬁg,zgl ﬁdﬁ |Aq?}-m9tr§gpm§ﬁ: v téj Lydrocc:)r?lorlde

7.93-7.96 (11-1, d), 8.119(s, 11-1), 8.32 (s) 20
8.61 (s); LRV ESI 481 : Pr eypgp@t i on 43:
(4- Hydr oxy- 2, 5-di vl Fheny Snitrile CH3 LOH
CH3 WD 2005/ 09284Q_P 5 19% 71 A solution of
(4- met hoxy- 2, 5-di et hyl phenyl )acetonitrile (0.5 g; 2.9
Thantitle QOmPOLmdcwasrmﬁsamﬁommenpro)iuwhef prapasatioro 3980sing a

mtR SRRttt Bren2thfioh 25, A T itfie' SR 91 26 vield,

1mNgAwr(¢owmﬂ§ng3om St 3§@6+¢ 4)00.98 (2M, s)e5.3902H, BY\1£81-7 .53
an hen wa
(7H, m), 7.93 (1H, s), 8.00-8. 04 (1H m); LRMS APCI m/z 284 [M+H]*

Preparation 41: Benzyl 3-{2-[((2R)-2-[4-(benzyloxy)-3-
(formylamino)phenyl]-2-{[tert-butyi(dimethyl)silylJoxy}ethyl)amino]-2-
methylpropyl}benzoate

%ﬁ@*ﬁ@

A mixture of the product of preparation 40 (1.81 g, 6.38 mmol), preparation 12
(2.96 g, 6.38 mmol) and potassium carbonate (1.76 g, 12.8 mmol) in
dimethylsulfoxide (10 mL) was heated at 95 °C for 40 hours. The cooled
reaction mixture was then diluted with water (250 mL) and extracted with ethyl -

acetate (3x 50 mL). The combined organic solution was washed with sodium

O

- hydrogen carbonate solution (50 mL) and brine (2x 50 mL), dried over sodium

sulfate and concentrated in vacuo to give an orange oil. This oil was purified by

- column chromatography on silica gel, eluting with dichloromethane:hexane,

50:50, followed by dichloromethane:methanol, 100:0 to 98:2. The appropriate
fractions were evaporated under reduced pressure and the residue was further

purified by column chromatography on silica gel, eluting with
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5 warmto roomtenperature over a period of 2 hours.

The reaction m xture was quenched with saturated
weadisiadaydr ogen carbonate sol ution (20 nL) an#@CThB2005/000619

organi c | ayer was separated0 The organi c sol ution was

washed with brine (20nm), dried over sodiumsulfate

and the concentrated in vacuo to afford a pale brown

aifiptotnefibneyneRanil T3 % Sl V% G IRRY Yyl e b6ih was.
azedtropedakito ditthyltdiger (X3) ¢o aEfFRD thwltitss compoahduds agellow gum

SO|oI din 60%dispersion in mneral oil yield, 0.2
in2Q%vield®8Md%, CD3OD) 8: 2.13 (3H, s), 2.23 (3H, s)

%G@Hf)kﬁ_ﬁ Cpeh) (% Rk g%—ggtﬁ?aﬁ b 0593 (éﬁ'\@) 579-0.82
(Qwﬁyﬁrmx??l—?ts"») dlﬂmm|s)PQ@B‘2m€mﬁh) r4 66—4 F&431H) m), 5.06-

le co

5.0 (354 Mo .36 (21 SIOIR CIEbItbag IGTaE BB ) 42557169 @2H, m),

7 2 nlet B0 58, GRS mp e B I8 R e s (o LRws
AI@OCW):W[R/I-&G](SH s), 2.24 (3H, s), 3.62 (2H, s),

6.64 (1 H d), 7.03 (1 H d); LRVMS APCl mz 160 [MH]
Preparation . 45:

P{dhtytiofr - 51 Y| P8 b HBUG RN RORSS 245
(fb'q“vw'hw"ﬁhwfdwmiwmelwlﬁmmﬁ)ﬂmthymmw]benzolc acid

simlar nethod to that_of preparation 43 as a pale
yel |l ow solid. 1H NVRS(ABQMHz, CDCI3) 8: 2.25 (3H, s),
3.65 (2H, s), 4.98 %T_ ’. bs) , 676(1H d), 7.01 (1
H d), 7.07 (1 H s). LRRS ESl mz 146 [MH WO
2005/092840 PCT/IBZO 54000619 RLE€pay ati on 46:

nmet md pbe CH3 OH HzZN CH3

The title compound was prepared from the product of preparation 41, using a
method similar to that of 26. The crude product was then azeotroped with
diethyl ether (x3) to afford the title compound as a pale yellow solid in 97%
yield.

'H NMR (400MHz, CD3ODY): &: -0.12 (3H, s), 0.05 (3H, s), 0.81 (9H, s), 1.24
(6H, s), 2.98 (2H, dd), 3.26-3.30 (2H, m), 4.91 (1H, t), 6.89 (1H, d), 7.02 (1H,
m), 7.37-7.49 (2H, m), 7.85 (1H, bs), 7.93-7.96 (1H, d), 8.11 (s, 1H), 8.32 (s),
8.61 (s); LRMS ESI m/z 487 [M+H]

" Preparation 43: (4-Hydroxy-2,5-dimethylphenyl)acetonitrile

CH,
OH

CH,
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A solution of the product of preparation 43 (0.28 g,

1.74 mol) in ethanol (15 5 nL) was hydrogenated at
woéQpmsioozsser Raney Nickel (r) (0.1 g, 50% w w) f8CTAB2005/000619

hours. The reaction m xtureltwas then filtered and the

sol vent was renoved in vacuo. The residue was

purified using a cation exchange reS| n, eluting with

A '%m?;ﬂt Ff e %étﬂ‘sg%% %ﬂﬂ%&'p@u&ppgg rqe ®05 4o bdmmol) in.

e ‘conpou as a
dichibidniekfanstz, (10D3rﬁD) 8vas2 ddoled1-td. %b @1%n63'1re§tbd with
2.63-2.67 (2H, 2- 2.76 (2H m,

bogorttib que M lnpdmlemmﬂmn%aqévmtq +1433€pmah)t.| 6hezréactuon

’"@’%@% e B i %ﬁ@'wtsﬁnamethﬁnm&@"wed to

waeRafadrm e8mpératard 8veér a %eﬁbh Hf ?ﬁfuﬁ\gd %?&loﬂfrglxtlfﬁ was

pr aration 46, as a colourless so I el

d,@mm_ﬁatu@jgi Podaumdyrdgogen earb@)watessémtlom (ED nol)) and the

oriﬂﬁ? léygrsﬁﬁﬁﬁ%ﬁaﬁtgdz Epégogjpgp? oﬁglgéon waé wgsheb N?h brine

(28m{ Y- driedh @vieh \sotiudn reilfaye rahanmte c&i&ntr%cﬂw vhBBo kb tdifrd a

nd was repared fromthe product of preparation

O
af% Qe $glid. sli'rmeaapn it eRluMnochmmatography ir silica gel &luting

i oy St sl 2080 B Bolied e s ooty s a

colburless 808 irf 60% didpersfordl thindral &) yieldRIRES! ™Mz 152
1 [ﬁmgﬂ 2005/ 092840 PCT/ |1 B2005/ 000619 7
H 246039&)@ But3/(3R,3)i 3@Su@ik 8)) 3861@Has): 6.60 (1H,

8)3%_?% 1%’2%% ne hygr c@@&ﬁgzl ?2 8f5 g, 18.4 nrnol)

in 5d|chlororrethane(100m ) was treated with
trle agl n? i[|3 1 n, 22 mmol) and di-tent-butyl
P "aPe fe(4- yﬂ!owgy-Zz'bdimeﬂ)yla@myﬂmet@ymle ng

solution stirred CH,
OH
The tile compound was prepared from (4-methoxy-2,3-dimethyl-
phenyl)acetonitrile using a similar method to that of preparation 43, as a
colourless solid in 94% vyield.

'H NMR (400MHz, CDCls) 8: 2.20 (3H, s), 2.24 (3H, s), 3.62 (2H, s), 6.64 (1H,
d), 7.03 (1H, d); LRMS APCI m/z 160 [M-H]

Preparation 45: (4-Hydrbxy-3-methylbhenyl)acetonitrile
CH,

OH
N
A

The title compound was prepared from (4-methoxy-3-methylphenyl)acetonitrile
using a similar method to that of preparation 43, as a pale yellow solid.

'H NMR (400MHz, CDCls) 8: 2.25 (3H, s), 3.65 (2H, s), 4.98 (1H, bs), 6.76 (1H,
d), 7.01 (1H, d), 7.07 (1H, s); LRMS ESI m/z 146 [M-HJ
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at roomtenperature for 1.5 hours. The reaction
(m xture was then washed with 2M hydrochloric acid
wO2wsmyssowat er (30 nli), dried over sodi um sul Par@BaNE000619
concentrated in vacuo to afford the title conmpound as
a colourless solid in 10 quantitative yield, 6.43 g.
1HNMR (400MHz, CDCI3) 8:1.46 (9H, s), 4.21-4.30 (2H
m, 4.79-4.89 (1 H bs), 7.06 (1 H dd), 7.25 (1 H
d, 7.60 (1 H d), 7.63 (1 s); LRMSESI nmfz 332 [MH]-
Priepapatioh 463 45(2-Ahﬁnbeﬁtylyt 5-d|methylphenol
[ (4" -hydroxybl phenyl - netﬁy ]carbanate CH3 0 - OH
Hac H3CG~O J~ H 15 A solutlon t he product of
preparation 49 (0.75 g, 2.25 Pﬁ 4- hydr oxy
phenyl boronic acid (0.62 g, mmol) and 1,1 -
bi s(di phenyl phosphi nojf pal | adi un(I1)chl oride
(0.11 g, 0.14 nrnol) in N N Jret hyl formam de (14
m-) was treated with 2M aqueoué sodi um 20 car bonate
A solumbnousf thé ploducestiptdprratisiiiiBi (0Rah X} ) 'i}?@%h%%ol (15
CL éggpr 16 hours. The sol vent was, renoved
m ogaRaiedsaldbRpsicaves Rameye Nickel® (o Lgm50% wiw) for 16

with eth
ot 1R 8GRI nRu3L WoB e itefod bhAAnY <ot Wasprmaed in
vaa:yoaT;tneI Eespduek wasy ptrfied neingohi chtion émdgbaﬁéﬁﬁ elutm with
@(9 q 25 "H NVR (400MHz, CDCIB%I I—P

mé‘}‘anﬁ' aad shan 1M ammgnian gnethaoal toraffard t agytle aorapound as a
Co((gmesg)o" 7.21 (1 H d), 7.37 (1 H dd), 7.43-7.45 (4H,
T RVS ESI mz 298 [MH ™" WD 2005/ 092840

NNIR(MMEIZOOD@OB 37 2.1 91240 (3H, s), 2.63- -
ifdé 51 B {_{)bl)phen I(-azaoslé} -h d(roch?orl 267 G T&272
2 Tl BB 8 S Ttn o) LRM EES s 165 IHH+41" ol

was treated with 4M hydrochloric acid in dioxan (6.1

m., 24.3 nmmol) and the resulting solution 5 allowed
Prepamuon 47: de(@Aminp-etiyly23-timethyMphehol The reaction

m xture was then

CH,

HZN\/\C[CHS

. OH

The title compound was prepared from the product of preparation 44 using a
similar method to that of preparation 46, as a colourless solid in 95% yield.

"H NMR (400MHz, CDCls) 8: 6.78 (1H, d), 6.55 (1H, d), 2.75-2.68 (4H, m), 2.19
(3H, s), 2.12 (3H, s); LRMS APCI m/z 166 [M+H]"

Preparation_48: 4-(2-Aminoethyl)-2-methylphenol

CH,

/\/Ej/OH
HN

2

The title compound was prepared from the product of preparation 4'5; using a

similar method to that of preparation 46, as a colourless oil.
1HNMR(4OOMHZ, CD30D) 8: 2.15 (3H, s), 2.60-2.64 (2H, m), 2.79-2.83 (2H, m),
6.66 (d, 1H), 6.82 (1H, d), 6.90 (1H, s); LRMS ESI m/z 152 [M+H]"
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concentrated in vacuo to afford the title conmpound as
a colourless solid. "H NWR (400MHz, CD3CD) 8: 4.17
WO02b05/0928406. 87 (2H, d), 7.34 (1H, d), 7.45-7.50CT(B105/000619
m, 7.61 (1 H d), 7.65 (1M, s); LRVS ESI nmfz 198
[MH 10 Preparation 52: 2-Hydroxy-1l-naphtham de HO
HaN O I / A solution of 2-hydroxy-1-napthoic acid (5.0
g, 26.6 mmol), 1-(3-
di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
' ferfdid R triazole (3.95
Prg,ﬁa%?)zn ﬁ?mlfe) int ‘e‘ r?gﬂ’ rﬂggﬁi‘%@ﬁgﬁ) was 15
stirred at roomtenpgr@tufle for 30 minutes prior to
the addition of 0.88 &6} The resulting
suspensi on was stirred at resom erature for 2
hours. The reaction m xture was™~#en filtered, and the
filtrate wa ter (80QmL) and extracted

di | uted with _
A \SUSHEBSAY | Ob oSO eTaMaI G YO QGO AR 6,0 Ganiemol) in
. . : e _ .

QDR e BQOTROE I oot it eitlmethhe 1 3hl 1 22 oo
andrdixfextdoutyl alicarbenate @.40hge20inhmol)Frard theaasulting salutidme stirred
o S R e A R BB o oo wi
A g orc Rl ) W 30, B e ey sl S&to and
copcentraieds5in( pagud 49  affard theltitle dpmpoudd asdH adihuriesdSsolid in

7 (1H 7.79 (1H, d), 7.84 (1H, d), 8.22 (1H,
q“&j‘,ﬁéi'g‘?ﬂi@clgé% 91 H,( bs);) LRVE E(SI n’iz) 186 [MI(—|]" VO
1 / . 6 ' :
S P30 {30 PR 3h), 79580 (11, bs),
7.06 (1H, dthz7 26 (1H,d), TBOTH, d),t1.63 ¢ tirfps) LRMBE Sirmafz8321 [M-H]

from 3, 5-di chl or o- 2- hydr oxybenzoi c ,acid and

et hyl amine, using a simlar nmethod to that of

Prapartich 59?:&%5&49: RATRYardxyBiphdiyi-3-yI) IR ESHEMmate

pal e yel | ow sol i
OH
et 1 O
3
H,C N

A solution of the product of preparation 49 (0.75 g, 2.25 mmol), 4-hydroxy
phenylboronic acid (0.62 g, 4.50 mmol) and 1,1
bis(diphenylphosphino)ferrocenyl palladium(ll)chloride (0.11 g, 0.14 mmol) in
N,N-dimethylformamide (14 mL) was ftreated with 2M aqueous sodium
carbonate solution (4 mL) and the resulting mixture was heated at 80 °C for 16 _

hours. The -solvent was removed in vacuo and the residue was purified by

. column chromatography on silica gel, eluting with ethyl acetate: pentane, 25:75,

to afford the title compound as a pale pink crystalline solid in quantitative yield,

073 g.

'H NMR (400MHz, CDCl3) 5: 1.47 (9H, s), 4.33-4.41 (2H, m), 4.87-4.94 (1H,

bs), 6.89 (2H, d), 7.21 (1H, d), 7.37 (1H, dd), 7.43-7.45 (4H, m); LRMS ESI m/z
298 [M-H] |
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"HNVR (400MHz, CDCI3) 8: 1.28 (3H, t), 3.47-3.54 (2H ,

nm, 6.29-6.36 (1 H bs), 7.27 (1 H d), 7.48 (1 H,
wdapeosioRddEg0 ESI m z 232 [MHl Preparation 54: PCT/IB2005/000619

4- ( Ami nonet hyl ) - 2, 6- di met hylphenol hydrochl oride H3C

NHS HCI HO 10 CH3 A solution of borane in

tetrahydrofuran (1 Min tetrahydrofuran, 27.1 nL, 27.1

| ). was..added dropw.sento,a solution, of .
PR S A eRE BB Rirgehlonde o ror )
in tetrahydrofuran (70 nL) and the pesulting sol ution
was heated under reflux for 1urs. The reaction
p 7 apperature, treated

m xture was cool ed t
with 6N hydrochl oric’aci o@i and heat ed under
reflux for a further 30 hfiutes. The reaction m xture
was then cooled tqg ro erature and the sol vent .
THEPrDAHE B8 FRPoLAIED. Do A Ga e haol) se Foatas wth 4M
iANA; Si WU ARLToERTT R al :
hYRIGGHIBNE 4 I UIBKER NBIP, MED 20, riinbl)Tald e TRENARG) solution

allowed fthsty atirbomatemperaturedar 8dowrs.h Thiréadctiond nixfare was then
chl o

o S ord SRE e SOl oS B 8

1 14 | idgi t kat/i
EATRRORSECRIONRA 120l g RTS8 e, 3 457 50
(381, m3), FAMN(1H,)d), 8.680(1028); LRMS S Afz2188 fdiHih 55:

2- (Am nonet hyl ) - 4- chl or ophenol hydrochl ori de WO
2005/ 092840 PCT/ 1 B2005/ 000619 76 C NHZ HCI CH The

I:"';5‘:'1- c rﬁgrﬁg%%ﬂyoxy ez-zoﬂllﬁﬁfﬁe',ag]usi ng a method
simlar to that described"? -@ eparation 54. ' HNWR
L

(400MHz, CDCI3) 6: 4.08,(2H, 6.87 (1 H d), 7.27
(1 H d, 7.35 (1 H, 523 VSAPCI mlz 156 [ M H]
Preparation 56: 4'-(Am nongth ) phenyl - 4- ol
hydrochl oride OH 142N

A solution of 2-hydroxy-1-napthoic acid (5.0 g, 26.6 mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5.6 g, 29.2 mmol),
and 1-hydroxybenzotriazole (3.95 g, 29.2 mmol) in tetrahydrofuran (70 mL) was
stirred at room temperature for 30 minutes prior to the addition of 0.88
ammonia (6 mL). The resulting suspension was stirred at room temperature for
2 hours. The reaction mixture was then filtered, and the filtrate was diluted with
water (80mL) and extracted with ethyl acetate (4x 80 mL). The combined
organic extracts were washed with water (2x 50mL) and brine (50 mL), dried
over sodium sulfate and concentrated in vacuo to give an oranée oil. .

Purification- of the oil by column chromatography on silica gel, eluting with

- dichloromethane:methanol:0.880 ammonia, 95:5:0.5, afforded the title

compound as a pink solid in 37% vyield, 1.83 g.

- "HNMR (400MHz, CDCl3) 8: 6.11-6.35 (2H, bs), 7.17 (1H, d), 7.36 (1H, dd),

7.54 (1H, dd), 7.79 (1H, d), 7.84 (1H, d), 8.22 (1H, d), 11.70-11.88 (1H, bs);
LRMS ESI m/z 186 [M-H]
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HCI The title conmpound was prepared from

4' - hydr oxybi phenyl - 4-carbonitrile, using 10 a nethod
weizoisioazs4b o t hat of preparati on 54. ' HNVR (400REZ/IB2005/000619

CD3CD) 6: 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m

4H), 7.60 (d, 2H). Preparation 57:

1- (Am nonet hyl ) -2-naphthol HO H2N 15 A sol ution of

Pregrgfsn 3% 3> KRR A T U R yBreRoerestiben of the

am de from preparation 52 (®& 90_ g, 4. 81 mol ) in

tetrahydrofuran (10 m - ) ~th8%r eaction. was then
heated wunder reflux figr 2/ hours. The solution was
cool ed, treated with 6M ochloric 20 acid (10_ m-)
and heat ed under refl ux further 2 hours. The

resulting suspension %as coofkd to roomtenperature

Thertifle tBAmPYUntBRag ré‘éé cﬂn@'ﬁ%llcr@droaéj ydggﬁylg% ﬂ:ﬁ%cnd and

ammoni a and extr cte acet at
ethylamlne,ou@ngajsmmgunneﬂwl tot thah oﬁ@sepmahem &R} to bfforak the title

dri.ed pver dium sulfate and concentrated
coqg%oq;g]gé%awglyp %‘ﬁtslg of the residue by colum 25
1 I { -
SRR 312 PHL 2 AL, 6.20.6.36 (11, bo)

7.2PCIH| 8p0048 (U65dp LRMS HSIaniz232p441]0. 5 t o 90: 10: 1,
affordedthetitle compound as a pink solid in. 23%
yield, 0.19 g. 1H NVR (400MHz, CD30D) 8: 4.41 (2H, s),

e b St gl s
[ M+H| + 5 Pr epar at i o€
2,4-Dichloro-6-[(ethyla

)netn’yliphenol H N .CH3
HO O a A sol uti onpg product of preparation 53
(0.77 g, 3.29 mmol) in tlketrahydrofuran (10 m-) was
cooled to O C and treateciFP with borane-

A solution of borane in tetrahydrofuran (1M in tetrahydrofuran, 27.1 mL, 27.1
mmol) was added dropwise to a solution of 3,5-dimethyl-4-hydroxybenzonitrile
(1.0 g, 6.79 mmol) in tetrahydrofuran (70 mL) and the resulting solution was
heated under reflux for 16 hours. The reaction mixtuire was cooled to room
temperature, treated with 6N hydrochloric acid (20mL) &and heated under reflux
for a further 30 minutes. The reaction mixture was then cooled to room

temperature and the solvent was removed in vacuo. T he residue was purified
using a strong cation exchange resin eluting with methanol followed by 2M
ammonia in methanol, to give an orange oil. This oil was then treated with 1M
hydrogen chloride in ‘methanol (20mL) and the reaction mixture was
concentrated in vacuo to afford the title compound as a pale yellow solid in

 quantitafive yield, 1.12 g.
"HNMR (400MHz, CDCly) &: 2.22 (6H, 5), 3.75 (2H, 5), 6.90 (2H, s).

Preparation 55: 2-(Aminomethyl)-4-chlorophenol hydirochloride
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10 tetrahydrofuran conplex (1Min tetrahydrofuran, 9.9
m., 9.9 mmol). The resulting solution was allowed to
wWoa00mwzs4d oom t enperature over 20 m nutes andprP@@sB10hE600619
heat ed under reflux for 16 #Mours. The reaction mxture
was cooled to 0 C and quenched by addition of
nmet hanol . The resulting solution was allowed to warm
to roomtenperature @ how.s and was then 15
concentrated in vacuo. esi it was di ssolved in
dichloronethane (40 m -)_ afd washétf'with water (2x 10
brine (10 nmL), dried~overOHsodi um sul fate and
ed in vacuog to |ve rles
Tbac“f eampeti Was Brefal S, fofd pticesrichapagamiris, using a
m?ethw gwﬁﬁér tthéﬁdé&nWeB forsreRaniond4hl or omet hane,
:95 afforded the title conpound as a

HNNH%IMQ@HH%QDQIBW 749%8,(2H,05), 6.873(1d1, Po 71IANEA, d), 7.35 (1H,
é;i)(:l 7 (3H t), 2.72 (2H, q), 3.98

SWAP glé )(lﬁél[M]]a .23 (1 H, d). Preparations 59

to 68 25 . The foll ow ng corrpounds of the general

formul a shown bel ow were prepared fromthe product of

Prepatatian 56: 4'2(Aminamethyfpipihenydt4-ohhydegchioride a

method simlar to that described fqg preparation 27.

The reactions were nonitored b T C anal ysis and were

stirred at roomtenperatur g} 72 hours. WO

CH3 H3C> i H3 H3C
H3C /Si OO H N Q- HNC CM HN\/H O No. QL Data
Yield 59 G H NVR (4Q0MHz, CDBOD) b: -0.19 21 'Jo

ﬁw'_htle 2:6mpouné v&as bre;)arec? from g1-Flydro)xyb|pheny|-4-carbonitrile, using
a method similar to that of preparation 54.

"HNMR (400MHz, CD3OD) &: 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m, 4H),
7.60 (d, 2H).

Preparation 57: 1-(Aminomethyl)-2-naphthol

HO
HN %

A solution of borane in tetrahydrofuran (19.23 mL of a 1M solution, 19.23
mmol) was added dropwise to a solution of the amide from preparation 52 (0.90
g, 4.81 mmol) in tetrahydrofuran (10 mL) and the reaction was then heated
under reflux for 2 hours..;l'he solution Was cooled, treated with 6M hydrochloric

.acid (10 mL) and heated under reflux for a further 2 hours. The resulting

suspension was cooled to room temperature and the pH was adjusted to pH 9

. by addition of 0.88 ammonia and extracted with ethyl acetate (3x 50 mL). The

combined organic solution was washed with brine (20 mL), dried over sodium
sulfate and concentrated in vacuo. Purification of the residue by column

chromatography on silica gel, eluting with dichloromethane:methanol:0.88
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H- 1.08 (3H, s), 1.10 (3H, s), 2.65-2.85 (4H m,

2.89 (2H, t), 3.57 (2H, t), 4.67 (1 H dd), 6.79 (1
wol20a)09268093 (1 H, dd), 7.21-7.37 (6H m, 7.B011BHB5/000619

(2H, m, 8.08 (1H d), 8.29 (s); LRVMS ESI mz 624

[ MtH] + 6OCH31H NVR (400MHz, CDCI3) 5: -0.23 569/6

H3C OH (3H, s), -0.09 (3H, s), 0.71 (9H, s), H 1.06

o 50 i 9L B a8 Bt

23%’?“3[(]40@994 65 glglg n)ZH 6. 29- 6. 33 (1H n) 6 62

R7(490MH2320D 8m4 41n22bl 78)42’ 0(71(4H nﬁi) 77238(d@1 1Hﬁ) 7.43

<1Ff9|¢m]87 BB Hhofe 261 ) T 561 RS ST

2005/ 092840 PCT/ | B2005/ 000619 79 62 HN ° i LRVS APCI
nmz 668 [M+ 48% \ /| OH 63 H3C | OH LRVB APCl i z
Pregsarativnt§s: 274{Dichlopes-Hetiylaminppmethyllphena 20 [M+H] +

96% OH 65 / LRVS APClI iz %2[wru 91% H\ |

\/

A solution of the product of preparation 53 (0.77 g, 3.29 mmol) in
tetrahydrofuran (10 mL) was cooled to 0 °C and treated with borane-
tetrahydrofuran complex (1M in tetrahydrofuran, 9.9 mL, 9.9 mmol). The
resulting solution was allowed to warm to room temperature owver 20 minutes
and was then heated under reflux for 16 hours. The reaction mixture was
cooled to 0 °C and quenched by addition of methanol. The resulting solution
was allowed to warm to room temperature over 2 hours and was then
concentrated in vacuo. The residue was dissolved in dichloromethane (40 mL)
and washed with water (2x 10 mL), brine (10 mL), dried over sodium sulfate
and reduced in vacuo to give a colourless oil. Purification of the oil by column
chromatography on silica gel, eluting with methanol:dichloromethane, 2:98 to
5:95 afforded the title compound as a colourless solid in 74% yieald, 0.53 g.
"HNMR (400MHz, CDCl3) 8: 1.17 (3H, t), 2.72 (2H, q), 3.98 (2H, s), 6.86 (1H,
d), 7.23 (1H, d).

Preparations 59 to 68

. The following compounds, of the general formula shown below were prepared

from the product of preparation 42 and the appropriate amine, uising a method
similar to that described for preparation 27. The reactions were monitored by
TLC analysis and were stirred at room temperature for 18-72 hours. ' '



HO 66 CH3 LRMS APCI nfz 620 [MHH] 95% OH HN CH3 67 C1
LRVS APCI niz 660 [MH 89% HO C4 68 OH LRVMS APC
wona0s84B4p MtH] 91% Preparation, 60: purified bgTaBioosnmoc19
chr omat ogr aphy using a 12g ®Redi sep(r) cartridge,
eluting with dichl oronet hane: net hanol : 0. 88 anmoni a,
96:4:0.3 Preparation 62: was further azeotroped with
diethyl ether (x3)cto afford the desired product 5
Preparati on 68:H®&<(afHnonet hyl) - 2- napht hal enol may be
prepared as dggeribgd in US20040204455, pl9 WO
2005/ 092840 PCT/'T&2005/000619 80 Preparation 69:
3-[2-({(2R)-2-{[tert-Bdtyl @di met hyl ) si|| yl ] oxy}-2-[3-(f
ornyi  am no) - 4- hydrexyphe €

hydr oxyphenyl ) +H2° yl propyl ] ben CH3 H3C-1 CH,
H3C ~OH H3C /Sip &wH @ N N HO H3C CH, H H3C CH3 HNC,
.H5 0 4-(2-Am no-1,Y-dinethylethyl)phenol

hydrochl ori de (Acta Ghem Scand. 8, 1203, 1207;
dto - a mxture. of

NOt He produd® of preparation 42 (1@tany, 0.21 m’mli,Y‘eld

5O (T T oenZoL T a1 iR VAR BodirY, "CcDs0D) &: -0.19 | 21%%
(3H, s), -0.04 (3H, s), 0.78 (9H, s),

i 1.08 (3H, s), 1.10 (3H, s), 2.65-2.85
(4H, m), 2.89 (2H, t), 3.57 (2H, t), 4.67
(1H, dd), 6.79 (1H, d), 6.93 (1H, dd),
7.21-7.37 (6H, m), 7.59-7.65 (2H, m),
8.08 (1H, d), 8.29 (s); LRMS ESI m/z
624 [M+H]"

60 CH, "H NMR (400MHz, CDCl) &: -0.23 | 56%%
HC O 1 (3H, s), -0.09 (3H, s), 0.71 (9H, s),
.\ 1.06 (3H, s), 1.08 (3H, s), 2.18 (3H,
Ij s), 2.26 (3H, s), 2.60-2.82 (4H, m),
2.90-2.94 (2H, m), 3.61-3.71 (2H, m),
4.61-4.65 (1H, m), 6.29-6.33 (1H, m),
6.62-6.64 (1H, m), 6.85-6.89 (2H, m),
6.96 (1H, d), 7.18 (1H, s), 7.27-7.32
(2H, m), 7.40-7.42 (1H, m), 7.78 (1H,
s), 8.23 (1H, s), 9.62 (1H, bs)
LRMS APCI m/z 634 [M-H[

N _ [ LRMS APCI m/z 668 [M+H]" 88%
N




t et ranmet hyl ur oni um hexaf | uor ophosphate (78 ng, 0.21

mol ) and triethylamne 10 (35 pL, 0.4 mmol) in
woOlL200scozead hyl f ormami de (3 m-) and the mi xt ur eP@@EB2005/000619

stirred for 18 hours at rodtenperature. The sol vent

was then renoved in vacuo and the residue was taken

up in ethyl acetate and vvashed vvith saturat ed sodium

grogen—carborate—=s O Aﬁu brrae—{3x%
6%0 rTLgC chlslgMﬁ pr\ﬁé@ Q%W i ed over | 48%
Sodlinm SeH 8-4nd cioncentrated in vacuo 15 to afford

the iltl e conpound as a brown foamin 54%yield. LRMVS
APCI mz 634 [ MtH] + Preparations 70 to 76 20 The

foll owi ng conpounds of the general fornula shown

paellow B | [RRI8 APTIRhR2BES [MHHIPT epar at | b7z,
42 land the § te amne, using a nethod sini|ar
to|tha i be r preparation 69. The reactionp

wen éiNTon| d C anal ysis and were stirred aj

roomlt enperature for| 18-72hours. W) 2005/ 092840
PCJ’/ ' B2005/ 000619 81 CH3 H3C CIH3 H3C /SIB H3C O
HNQ HOCH3 O H\ /HONo. QL Data Yield 70 \joff

RRVBAPC—TZ_668cH. M : = ] APCH T
520 [ MrH 8F09SEH =1 N7 52 APCI i z| 0%
642[ MrH]_ 841

Hl\l OH
65 O LRMS APCI m/z 642[M+H]" 91%

66 v& LRMS APCI m/z 620 [M+H]" 95%
OH
AN CH,

67 v\é\ LRMS APCI m/z 660 [M+H[" 89%
HO
}N Cl

68 OH| LRMS APCI m/z 642 [M+H]" 91%
,/HN

Preparation’ 60: purified by column chromatography using a 12g Redisep®

- cartridge, eluting with dichloromethane:methanol:0.88 ammonia, 96:4:0.3
Preparation 62: was further azeotroped with diethyl ether (x3) to afford the
- desired product
Preparation 68: 6-(aminomethyl)-2-naphthalenol may be prepared as
described in US20040204455, p19
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H HO 73 Hci LRVB APCI niz 626 [ MH + 96% HO 74 c'

LRVS APCI mz 660 [MtH 83% HO ~ JAN I / C 75 OH
WORMB/ARE) nlz 642 [MFH] 99% 76 LRVMS APCI m zP6©@B2005/000619

[ MtH 80% HNC / OH Preparai on 77: Di et hyl

,2' - (1, 3- phenyl ene) di acet ate WO 2005/ 092840

PCT/ | B2005/ 000619 82 H3C1-1/0 O-,-"-CH3 Y'*~ Y 0 O

Acetyl chloride (12.5 nL, 175 nmol) was added to a

suspension of 2,2'-(1,3- phenyl ene)diacetic acid (50.0

PR | SRR T RO 2oy

['ux our
ammo)-4d1ydmaxyphenyﬂeth;d}a3mn@-z-umthylpurppyﬂmz-(&nd t he
Ivent vva em) e |n cuo resi due was
'FQ’W[H 'é'f‘ Geous sodi um hydr ogen

carbonat e soI ut ican (300 m - ) and ethyl acetate (500
mL). The or g&fi thase was separated and washed wth
wat er (200 miHe d brine (300 n), dried ovgr sodium
sul fate and th&Cconfentr at ed in g ford the
title conpound
quantitative yi 400MHz) S
1.31 (6H, t)ko 3¢ A7 ' , 1.24-7.36
(4H, m; LRVS ES§ 4 251 [I\/H—|]+ Preparatlon 78:

[ 3- (2- Oxo- propyl ) -[phenyl ] -acetic acid ethyl ester HO
OCH3 15 0 0 A sol tion of the diester from preparation

46%51@% n?a%&?'ég%tp ?@Hg@p@%ﬁgg @dré&&cgrédermg-}csta Shem;agand. 8,
12(224 fQGZ 64 )d (4K avg, 0.29ninpl)\wess bdded ¢ol admixtwiesef thiet product
f’L prep atu?)%hlélgr (1003%'13, 621 mmol)580?1 m;)en)zotnazol -1-y1)-N,N,N',N’-
tetramethyluronium hexafluorophosphate (78 mg, 0.21 mmol) and triethylamine
(35 ul, 0.4 mmol) in N,N-dimethylformamide (3 mL) and the mixiure was

stirred for 18 hours at room temperature. The solvent was then removed in

vacuo and the residue was taken up in ethyl acetate and washed with saturated
sodium hydrogen carbonate solution (3x 20 mL) and brine (3x 20 mL). The
organic solution was then dried over sodium sulfate and concentrated in vacuo
to afford the title compound as a brown foam in 54% vyield.

LRMS APCI m/z 634 [M+H]"

Preparations 70 to 76

The followipg compounds, of the general formula shown belbw were prepared

_from the product of preparation 42 and the appropriate amine, using a method

similar to that described for preparation 69. The reactions were monitored by

~ TLC analysis and were stirred at room temperature for 18-72hours.



The reaction m xture was stirred under reflux for 18

hours, cooled to room 20 tenperature and concentrat ed
wOnoosaeesa0 The reaction m xture was then dil ut edT/IB200$1000619

toluene (125 m-) and the r8sulting slurry was

filtered. The filtrate was concentrated in vacuo and

the residue was taken up in water and basified with

sodi um bi carbonate wntil pH neutral. The m xture was

diluted with ethy~gcétlate (200 nL) and the organic

| ayer was separatgd ansd washed with sodi um 25 hydrogen

car bonat e sol uti onH€bx

conmbi ned agueous e

6M hydrochl ori c aci

(3x 30 nL). The *

over magnesi um sul

Trituration of the reyrdue with pentane afforded the

title conpound as a cojourless solid in 27%vyield, .

10.8 g WD 2005/092840 PCT/ ] B2005/000619 83 1HNVR

Npcqxaof),* 400Wz) 6:1.25 (3H, t), 3.Betg2H, n), 3.63] Yield

VLT S oA T A
[ 3- | - propyl)-phenyl]-acetic acid| HO
H 't hyl magnesi um chl oride (51 nil of

Z

74 3M sol utiorgh n t et 1l aARMS XPRCHM/z 628 [MRT) was addgde,
drgpwi se to gstjoured sol ution of the product of

prgparation (11.6 g, 51 mml) (Internationa
Joyr ngiNof Reptide and Protein Research, 1987, 29(3),
331) 1n tetrahydfﬁfuran (300 M-) at 0 C. The react|li on

=

them—1t6—attowed—t Heirature
7\g\a/ler_ni _ght e fﬁxww ite 84%

pr gci pi hen|water (50 mL) and 2N hydrochl gric
aci|d (80n.) cayti ously added. The aqueous | ayer
way sepamated”and extiracted with ethyl acetate (2

300 -nl)- The conbined organic solution was washed with
TBrilney TR AT ed LRNS ARG mvg 626 IMt+El] and 96%
corcenE vacug to afford the title 15 conpqund
as |a gol g in guantitative yield, 11.2 g. 1HWR

(CCI 3, 400 MHz) 8: 1.22 (6H, s), 2.75 (2H, s), 3.83

Pr gpar at i
{3-[2-‘5;20“ acet yI ami no) - 2- et hyl - propyl ] - phenyll } -
N

Cl

742H, s), 0 4RMBIAPCHMZ 660 [E]209 [ M-H[[+839,

75 OH LRMS APCI m/z 642 [M+H] 99%
/HN

76 | .  TLRMS APCI m/z 668 [M+H]"_ 80%
“TOH

Preparation 77: Diethyl 2,2'<(1,3-phenylene)diacetate
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20 acetic acid H HO~ N ~C OH3C CH3 O

2- Chi oroacetonitrile (8.8-n, 140-nmmol) was added to a
weabastowzsao of the product - of preparation 79 (26TABIN5/000619

70 mmol ) in acetic acid (332nL). The resulting

solution was cooled to 0 C, treated with concentrated

sul phuric acid (33 nL), 25 and the reaction m xture

aIIovvedtovv‘a_lr gracgluall toroomterrprat € Af ter

4 hours, the PEacti oM v srethent ¢ i ce and
basi fied- with solid bongte. The sol ution
was extracted with etfyl (20500 mM-) and the
conmbi ned organi c extract soI ution was dried over

AH&@P%ﬁldﬂm’ese‘I'zOQ%E V%%%IP%%%Q%@T {d 52&&%99%1& 2,2'-(1,3-

47 and concentrated in vacuo to afford the title
pbe@yjene )diacedic @6ldo(p0&s 9, s anmel) inesthgnel (6A® roLy.and the

' 3,..40 , :
o BIFE S5 WP BREI oo RS 18)nqufySTod Pbcibhuyas ther
cédied ,roéﬂvﬁeﬁfﬁbrémt’e?a?r% [thve F&ol@eﬂﬁr aRar edrhovedln vacuo. The
[ 3- (2Am no- 2- et hyl - propyl ) - phenyl ] -acetic acid _ methyl

residus WA cm’uhm@i chetwesn| safusatesk @%@%l‘sooﬁmluﬂﬂf hydrogen

ofHERRRE Sollist ) Inid i AN posthlt BE L) TheGorehio phase

waessdmaated amdlaashed Iwith Water(@00ImL Yard bﬂﬁét(BOO mL), dned over
m xture was then allowed to cool to roomtenperature

sadiym guifate; and thejconganirated iavacyg do afaek e e gompound as a

| ved th | (150
PURSYNGATEL I BsAAAYE Yy ologzol ved | n et hanol (
1H‘INMFR {COLCIs c400NIBIR) Bad I Biddt); 8.6 {4HxsY, qrzawhoqy 7.24-7.36
m xture was 15 concentrated in vacuo and the
(4|’éeméﬁdeRM§rESd fALe 1M den ethyl acetate (200 m-)

and 5% aqueous sodi um carbonate solution (200 nL). The
or gani ¢ phase

Preparation 78: [3-(2-Oxo-propyl)-phenyl]-acetic acid ethyl ester

HO OL__-CH,
0 0

A solution of the diester from preparation 77 (44.3 g, 177 mmol) and 2,2'-(1,3-
phenylene)diacetic acid (59.2 g, 308 mmol) in ethanol (24 mL) and dioxan
(290mL) was treated dropwise with 12M hydrochloric acid (4.9 mL, 58.8 mmol).
The reaction mixture was stirred under reflux for 18 hours, cooled to room

temperature and concentrated in vacuo. The reaction mixture was then diluted
with toluene (125 mL) and the resulting slurry was filtered. The filtrate was
concentrated in vacuo and the residue was taken up in water and basified with

sodium bicarbonaté until pH neutral. The mixture was diluted with ethyl acetate

(200 mL) and the organic layer was separated and washed with sodium

hydrogen carbonate solution (5x 30 mL) and brine (50 mL). The combined

aqueous extracts were acidified to pH 3 with 6M hydrochloric acid and extracted
with diethyl ether (3x 30 mL). The combined organic solution was dried over
magnesium sulphate and concentrated in vacuo. Trituration of the residue with
pentane afforded the title compound as a colourless solid in 27% yield, 10.8 g.
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was washed with brine (100nL), dried over magnesi um

sul phate and concentrated in vacuo. The resi due was
weouaonisfoozsdo by strong cation exchange resin, el BCTABR005/000619

wi th nmethanol followed by &% sol ution of ammnia in

met hanol to 20 afford the title conpound as a yell ow

oil in 67%yield, 2.68 g. 'HNWMR (CDCl 3, 400MHz) 8: 1.14

"l E,Sp3iodfHa3 éﬁ@?(iﬁ e rﬁﬁ@ﬁg%& 4.15 (2H,

q)27214-idd @ apaARMSORS|: $8/z ME IM+Naj*
(3-(2-[(tert-butoxycarbonyl)am no]-2-nethyl 25
propyl } phenyl) acetate H H3C H3c>0YN O ~ CH3 cH3 O

Pidfdibrd ﬁ%ﬁ?ﬁ‘%ﬁﬁaﬁﬁéﬁ%&f el cshie aci

preparation. 81, usingoa. i ndH ar to that of

preparation 49, to affo |t| &._compound as a

colourless oil in 81 %?/i el hA MR CDCI 3, 400MHz)

6:1.25 (6H, s), 1.45 (9N, s), 2.95 (2H, s), 3.60 (2H,
Mefhyl magnesiupBehioside (b ml of 13 m)solmlmwteisalwmfuran 153

mm)\éﬁa%%g{aﬂeﬂ?%&%g ggg sQ ilreU soﬂﬂon“%e E%du?;? of preparatlon 78

(1436 {g- bt ﬁrnﬁolwmémrohanxlohmln@ﬂ bhuh@rpméuh Research
1 ené/géacetlc aci d HC /YN OH C O10 CH3

b 334 mﬁaﬁsﬁhydmfuears 63Q0 intn) a0 CriThes reﬂﬁﬁbp was then

allfiec 6% 18 Rl Je-PRefituls uaidl Wy Y doRBRIM 3" ik

whiite precéipiatelgnditneriwaterqs0shly afd 2N hy&%hlo?ﬁp@f@(%rﬁu were
for 18 hours. The reaction mxture was then

castipusi pdded. Thevagurpuslayer wascseparated andi @dmcied with ethyl

S a0l o 8 B AR B i e 0

mbjethéd qvdr Sédioh sulaie Hhe copicehtratbdd i aacgo 26! affordnthe title
was washed

compound as a golden oil in quantitative yield, 11.2 g.
'HNMR (CDCls 400 MHz) &: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30

(4H, m); LRMS ESI m/z 209 [M+H]"

t

Preparation 80: {3-[2-(2-Chloro-acetylamino)-2-methyl-propyl]-phenyl}-
acetic acid

H
N

HO
\n/\cI
0 HC CH; o

2-Chloroacetonitrile (8.8-mL, 140'mmol) was added to a solution of the product -
of preparatién 79 (16.0 g, 70 mmol) in acetic acid (33 mL). The resulting

~ solution was cooled to 0 °C, treated with concentrated sulphuric acid (33 mL),

and the reaction mixture allowed to warm gradually to room temperature. After

4 hours, the reaction mixture was poured onto ice and basified- with solid

sodium carbonate. The solution was exiracted with ethyl acetate (2x 500 mL)

and the combined organic extract solution was dried over magnesium sulphate
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with brine (3x 30 nL), dried over sodiumsulfate and

concentrated in vacuo to give an oil. This oil was
woOhers/oazaot roped with diethyl ether to afford po®iBions/en0619

conpound as a colourless gwhin 99%vyield, 7.0 g. 20

1HNMR (CDCl 3, 400MHz) 6: 1.25 (6H, s), 1 50 (9H, s),

2.95 (2H, s), 3.55 2H s), 3.65 (s, 1 H, 7.05 (2H,

ara ggépé?q[%%d Hig %gﬁch; rd'_{hen?me proc?u& 4._'3- Eglourl.ess solid in.

9d%yield[1at@ gt - But oxycar bonyl ) am no] - 2- -
nmet hyl propyl } phe )acetate H3CO-N 0~0 O H3C C H 101
"HIERQEDQE, Mﬂzgﬁ

t hu36o(Gd, ) 8.023( 241, 5).83.62r(Rbl, ).\&85 (2H, s),

6 JE5A, . S B ks 2 T RS hiie aBIRHER( 30 " °°

m.) and the mxture was stirred for 1 hour at room
tenperature. The reaction m xture was WO 2005/ 092840
Praparatian08A 0 Of3({D-Ansiaor2enetiyhqropyhehienyl]-agetic acid methyl
the residue was dissolved in. N,N-. dinethylformm de
e$%8H i), treated with benzyl brom' de (3.18 g, 1'8.6

nmmol ) and stirred {g hoy roQm t enper at ure.
The m xture was then iNlte and cofiGentrated in
vacuo and the residde® Wit dissol ved in ethyl acetate

(60 nm.), 5 washed with brine (60 nL), dried over
AWM| ofnthe p foaluet aﬁ;irepmamm 88t (& gn18\ramod), thicareaqrd g, 21

<§) ane 'a%qﬁp/g ladgﬁ aI Y r‘}/o?l(g ki I.g)I W@ﬁme;;?ed i:i_nillgg’reﬂux 16
hé@r’iﬂ(ﬁg regcs%h S}ﬁgt )%M%%t@_'é%ea)to C 6! ?tprdc?vi tél'nlﬁ)ﬁ{ature and

waszme?edg'l'aﬂ—lﬁltra@e wzRMeoRsentrated3 #6 \['amnd] and the residue was
ar, at |

: | ] .
dissoad rnareL (T ik and setvrsterawith vdroggmphlogsle gas. The
regEAE éouﬁloﬁrl\fvbgorleafe%ﬂt@ A (P b~ hovRs TRdethikre was

the product of preparation 84 (5.6 g,
congenttated ire vassiosand thel raslduecnﬂrtlmim @etween @thm@cetate (200

ol 4500 S SPLE Bt Rl 0 FRISFAS R phaso
was washed with brine (100mL), dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by strong cation exchange
resin, eluting with methanol followed by 2M solution of ammonia in methanol to
afford the title compound as a yellow oil in 67% yield, 2.68 g.

"HNMR (CDCls, 400MHz) &: 1.14 (6H, s), 2.68 (2H, s), 3.62 (2H, s), 3.69 (3H, s),
7.08-7.16 (3H, m), 7.23-7.27 (1H, m); LRMS ESI m/z 222 [M+H]"

Preparation 82: Méthyl (3-{2-[(tert-butoxycarbonyl)amino]-2-methyl

. propyl}phenyl) acetate

0
>( \n/ \CHS
H,C

CH, O HC CH, o]
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wi th di chl oronet hane (100 ml-) and basified with

saturated sodi um hydrogen carbonate sol ution (300
wotdes/o9sao or gani ¢ | ayer was separated, washed RCTHB2005/000619

brine, dried over magnesi ursssul fate and concentrat ed

in vacuo to afford the title conmpound as a yellow oil

in 76 %yield. 20 1HNVR (CDCl 3, 400l\/Hz) S: 1.10 (6H,

T%Hlélggpnp%)g‘%'@ ‘?’%S 1‘% ?’?Lég&?m?%el é}z{*ﬂl%karﬁfon §1 using a.
méthdd- dindifar (teHthat of bRifaratiéh 49 Zt@%ﬁ&d}ﬁ&h&mﬂe compound as a

Preparati on 86: Benzyl
colayriessqilin@1%2 yjeld( benzyl oxy) - 3- 25

HNRREH DO 61 17 ebE ), BB ST Pk ) 3688k, o)
3. mgéwogﬁa%ﬂ:r/ 6@5@0@2\(0-9%@0 lé—l%ﬁ Hl% 7. gﬁf‘(jl_ ﬁ@?’cﬁ% ('fBCm); LRMS
ESlomfroddd [Mahapr epared from t he products of preparation

12 and preparation 85, using a simlar nmethod to t hat

of preparation 13, in 55%vyield. 1H NVR (400MHz,
Preparatiod: - ®H0 (3 i rtCBGﬁ»(y%ﬂdrbﬁh l)@mifo]-2himethyl 1
0.92 ?S (3H s), 65?1(3?: S) 3-2 ¥) ¥ OI ’es.%eropy}
phenylaceticsagid 4' 68 (1H, ), 5.01 5.02 (2H m 5 06

(2H, s), 6.84-6.87 (1 H ¥n), 697736(14H

7.62-7.70 (1H, Hm%/épx’*ﬁi‘ o84 (s) '8.67
(s), 8.70 (s); ESI “1 (9;3 10 Preparation
87:

3-12-({(2R) - {[tent-ButyI(dlmsthyI)S|IyI (0)4

5'*5 fSndiymanidioxida -sejdliax (b Adnl 1 23mnyol) masmgcieziéea 89 q@pa of the
prB&hlP&eé}%bé%%Wé‘z (?.915dg,%mmol) in dioxan (30 mL) and water (8 mL)
and the mixture was stirred at room temperattfre for 18 hours. The reaction
mixture was then concentrated in vacuo and the residue was dissolved in water
and acidified to pH3 with 2M hydrochloric acid. The mixture was then extracted
with ethyl acetate (3x 30 mL) and the combined organic solution was washed
with brine (3x 30 mL), dried over sodium sulfate and concentrated in vacuo to
give an oil. This oil was then azeotroped with diethyl ether to afford the title
compound as a colourless gum in 99% vield, 7.0 g.

"HNMR (CDCl3,400MHz) &: 1.25 (6H, s), 1.50 (9H, s), 2.95 (2H, s), 3.55 (2H, s),
3.65 (s, 1H), 7.05 (2H, m), 7.10 (1H, d), 7.20 (1H, m), 7.25 (1H, m)

Preparation 84: .. Benzyl (3-{2-[(tert-Butoxycarbonyl)amino}-2- -

methylpropyl}phenyl)acetate

HXT .OO\/©

o HC CH,

Caesium carbonate (6.03 g, 18.6 mmol) was added to a solution of the product
of preparation 83 (5.7 g, 18.6 mmol) in N,N-dimethylformamide (40 mL) and the
mixture was stirred for 1 hour at room temperature. The reaction mixture was
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H3C CH3 H3ICH3ICOH NOH H3CCH HO? O H\W /HO

The title conmpound was prepared fromthe product of
wonepavzd4on 86, using a 15 simlar nethod toPCAB2005/000619

of - preparation 26, in 93% yeeld. 'H NVR (400MHz,

CDClI3) 8: -0.06 (3H, s), 0.05 (3H, s), 0.88 (9H, s),

1.00 (3H, s), 1.04 "(3H, s), 2 58-2.88 (4H, m), 3.58

2H, 4.64-4. 6 H, 88-6,90 . .
thgfoigoibapifad In labdo piand) oyt SReste e, distliveq in NN-
du%eﬂﬁflfbﬁhanﬁdé%()hﬁ)é] tro e with Béﬁzﬁ@rbrﬁ:ﬁb"@ %8 g, 18.6_ mmol)

Preparati on : | or o- N-et hyl - 5-"hydr oxybenzam de WO

argostrerd fu4d hpajls aboos tepe raturgsThe rmxture@vamamaltered and

ocheg hffa 8B ViFheL T B Bl e Hipsobven i i L acofefs, 60 mL)

washe With bFing 1% mng drigd ouseina esmmp@.rlmtte @mdogoncshtiated in
col ourl ess so " HNVR (400 0 1.22 (3H,

vacyo tg afford thptitle spmpaynd gs 2 pale yellow gil lr)m76% gickd é 6g.

%M%%Dépé@m-lﬁ 5: %25 (69,1 4o (G ;288 2, ], 3.65%H, 5),
4 30 Q8] pHYR-5314 (2HDy), o610y nei(H, 1 PheB-7120 NH, Bhi37.26L7.39 (6H,
m); LRMS ESI m/z 396 [M-H]

Preparation 85: Benzyl [3-(2-amino-2-methylpropyl)phenyl]acetate

H,N O\/©
H,C CH, 0

Trifluoroacetic acid (30 mL) was added to the product of preparation 84 (5.6 g,
14.1 mmol) and the mixture was stirred at room temperature for 18 hours. The
reaction mixture was then concentrated in vacuo and the residue was diluted
with dichloromethane (100 mL) and basified with saturated sodium hydrogen
carbonate solution (300 mL). The organic layer was separated, washed with
brine, dried over magnesium sulfate and concentrated in vacuo to afford the
title compound as a yellow oil in 76 % Yyield.

"HNMR (CDCls, 400MHz) &: 1.10 (6H, s), 1.50 (9H, s), 2.64 (2H, s), 3.66 (2H, s),
5.13 (2H, s), 7.07 -7.12 (2H, d), 7.14-7.18 (1H, m), 7.22-7.38 (6H, m); LRMS
ESI m/z 298 [M+H]"

_ Preparation 86: Benzyl (3-{2-[((2R)-2-[4-(benzyloxy)-3-

(formylamino)phenyl]-2-{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-2-

. methylpropyl}phenyl) acetate
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OH 10 The title conpound was prepared fromthe

product of preparation 88 using the nethod of
wonre@Eaoz4 on 57, as a colourless solid. 1HNVR ¢d0@BAdas/000619

CD30D) 8: 1.15 (3H, t), 2.88 (2H, q), 3.79 (2H, s),

6.67-6.70 (1 H m, 6.84 (1 H d), 7.16 (1 H d). 15

Preparati on 90:

4-{[tert-Butyl (di methyl)silyl]oxy}-2-chlorobenzal dehyd

e Q\ CHCH3 OS\ & fiCH3 CH3  Cl A sol ution of

2-chl or o- 4- hydroxy*bi; Idehyde (5.0 g, 32 nmml), tert-
ch

butyl(dlmsthyl)sHy Iorlde(SSg BS\E@)’

i mdazole (2.9 g,

N, N- di met hyl ang -o ne (°10°

N, N- di rrethyl,?:! (40 nmL) was 20 stlrred at room
tenperature The sol vent was renoved in
vacuo and the reS|dueomas partltloned bet ween et hyl

TOE TR afbooie waS thebarsi, B tef Risuet §F HRGSuERT 92 and
pr@%@i‘é{mrﬁmj f@én@g aimtapetHdogtat bf b?ébé?’ at|8h' H I3f irf 55%39|eld

by col urm ' chronat ography on silica gel, eluting w
I-bé‘iMBné‘tQQMlylz ebalgt&,-0720 23H; m), 28. GB?(C‘H& shf@dﬂd@i—l s) 0.92

(@5, B SRS B oo aag B P52 Ghbeo God Ak, m), 5.01-
5 Q)QOWm&C@@G?’gZI-? s)062§4 66%1 (ﬂJI %791%9;'4536 90'3"'2 zrgp 7 62-7.70

1
(1§=rl B), Br?éiaariﬁt (ﬂ'lh 911 834 (s), 867 (s) 8.70 (s); LRMS ESI m/z 681
I_g -{[tert-Butyl (di nethyl)silyl]oxy}-2-chl orobenzyl)
['\Ek 5 2-en-1-amne G~ N- CH3 CH3 (r)-S CH3 CH3
CH3 A solution of the al dehyde from prepar ati on 90
(6.50 g, 24.0 mol) and allylamne (1.51 g, 26.4
Pmmn)atm di ch8Br onet{BdRe«({(2R) HI)M&Butylédlrwhul)lsﬂyl]oxy}-z-p-

(fgﬁlgly m Mé)gigyg%%%ﬂf th)?l}egmmo -2-methylpropgrl]pnenyl}acetlc

acid

CH,
H.C CH3

@*”m

0
The title compound was prepared from the product of preparation 86, using a
si.milar method to that of preparation 26, in 93% vyield.
"H NMR (4OOMHz, CDClz) é: -0.06 (3H, s), 0.05 (3H, s), 0.88 (9H, s), 1.00 (3H,

"s), 1.04°(3H, s), 2.58-2.88 (4H, m), 3.58 (2H, s), 4.64-4.67 (1H, m), 6.88-6.90

(1H, m), 6.95-6.98 (1H, m), 7.07-7.27 (5H, m), 8.04-8.05 (d), 8.25 (s), 9.55 (bs);

" LRMS ESI m/z 501 [M+H]

Preparation 88: 2-Chloro-N-ethyl-5-hydroxybenzamide



10

15

20

25

10 stirred at roomtenperature for 16 hours. Saturated
sodi um bi carbonate solution (50 nL) was added and the
wongsmzs4h ayer separated. The organi ¢  sol uti ORCTAB2005/000619
washed with brine (50 nL), 88ried (sodiumsulfate) and

concentrated in vacuo to give a yellow oil.
Purification of the oil by colum chronmat ography on
silica gel, eluting with pentane: ethyl acetate 75:25
to 67:33, 15 afforded t Ml efeonpound as a
colourless oil in 38%yjeld, 2.80 g. 'HNWR (400MHz,
CDClI 3) 8: 0.19 (6H, s), (9H, s), 1.84 (1H, bs),
3.26 (2H, d), 3.81 (2H, 5.12 (11-1, dd), 5.20
(1H, dd), 5.88-5.98 (1H, m, 6°%¥1 (11-1, dd),

-0 . .
TmaeJrcé@pé%ggavyg%lpg%pé%d( frofh HeniotHhyarbxBénztte acid and
ethylapjibentusigt vl (eéthed hsimilar Itg| fhak yWsett dbit reparation) &2, as a

he H2N CH3 CS; +CH3 CH3 CH3 C A solution of
cqlgiy of preparation 91 (2 8 g 9.0 mol),

T
ﬂ’?ﬁa@d%?p g%'/ 22% ne)g #342:2%@ (‘8’1% #8-6.52 (1H, m),
6.80(8hiyrdd), 7.13 ¢I1Hh<ﬂpr7cﬁﬁ=:(1hrarde) K_RMSTES) nWaSZOOEEMeH] ‘under

reflux for 4 hours. 25 The cool ed sol ution was then
concentrat ed in vacuo and the residue was partitioned

ﬁ%m ut| onéi(aegﬁﬂfﬁj"h?ﬂggorg ni c a;slefo\?viagm

separated mashed with brinef(50gL), dried over
sodi um sul fate and concentr te in vacuo. Purification
of the residue WO 2005£Q92840 PCT/ | B2005/ 000619 90 by
col utm chr omat ogr aphy on & ca gel, eluting . wth.

di chl or onet hane: net hanol :1§. 88Q annDnla 98:2:0 to
95:5:0.5, afforded the title npound as a col ourl ess

T?% lﬂtlg %&ﬂ%ﬁw \eléﬂz)ge;?areg! W@ﬁgéﬁ%@%ﬂdﬁ%ﬁ%ﬁ& rg 88 s?.Jsmg the

methtl oﬂpﬁdpamibnwwﬁcalﬁuﬂéss-lsol&u) 7.21 (1 H d)

U WO s OR0 a5 6oy S 6B GBS, 4 (2 ol B:67-6.70

repar 7 and the appropriate am ne,
(1&”5’,;?{4?@618{[&}@ (@ s ﬂatrr{1 to that described for
preparation 27. The reactl ons were nonitored by tic
Preparation 90: 4-{[tert-Butyl(dimethyl)silylJoxy}-2-chlorobenzaldehyde
0 /CHSCHS
\ o—Si\-<—c:H3
CH,CH,

Cl

A solution of 2-chloro-4-hydroxybenzaldehyde (5.0 g, 32 mmol), tert-
butyl(dimethyl)silyl chloride (5.3 g, 35 mmol), imidazole (2.9 g, 45 mmol) and

_ N,N-dimethylaminopyridine (10 mg) in N,N-dimethyiformamide (40 mL) was

stirred at room temperature for 16 hours. The solvent was removed in vacuo

. and the residue was partitioned between ethyl acetate (100mL) and water (100

mL). The organic phase was separated, washed with brine (50mL),.dried over
sodium sulfate and concentrated in vacuo. Purification by column
chromatography on silica gel, eluting with pentane:ethyl acetate, 75:25 to
67:33, afforded the title compound as a colourless oil in 75% vyield, 6.50 g.



anal ysis and were stirred at roomtenperature for

18-72 hours. CH3 H3IC CH3 H3C/sly HHCOH \ NC'
WO®2005H38834CH3 HO ~ O HN\ /H O No. QL Data Yi el #TAB2005/000619

O cH 1H NWR (400MHz, CD30D)898: -0.18 41% HN O (3H,

s), -0.07 (3H, s), 0.75 (9H, s), 1.01 (3H, s), 1.04

(3H, s), 2.59-2.83 (4H, nm, 3.56-3.58 (2H, ,389

s oo 0B, 02 P o o) 7 o

dY, 7184L(1H)d), TOB2 AHLE) (21-1, n), 7.21- 7.26 (4H,
M,7.93-7.69 (2H d): LRVS ESI niz 648 [MH + WO
2005/ 092840 PCT/ | B2005/ 000619 91 94 HO 1H NMR

Pf'#%%t%m )L-{ﬁg)erf- é}é(%ihﬁ{ﬂ;g@»{,gg-%mor%enzyn prop-

5 zaerm-amm(gH n, 2.61- ci 2.77 (3H m, 2.84-2.92 (1
H m, 3.32- 3.38 (2H m, 3.70= 181 (2H 2xs), 4.55,
4.63 (2H, 2xs), 4. 65\_H72 1 H n) 6 62- 6.69 (1.H,
n, 6.78-6.87 (2H, m, { n, 6.99-7.26
(5H, m, 8.07- 8.10 (1H s) 29 CH§° 60 (s); LRVB

A solution of the aldehyde from preparation 90 (6.50 g, 24.0 mmol) and
allylamine (1.51 g, 26.4 mmol) in dichloromethane (60 mL) was treated with
sodium triacetoxyborohydride (7.6 g, 35.6 mmol) and the resulting suspension
10 stirred at room temperature for 16 hours. Saturated sodium bicarbonate
solution (50 mL) was added and the organic layer separated. The organic
solution was washed with brine (50 mL), dried (sodium sulfate) and
concentrated in vacuo to give a yellow oil. Purification of the oil by column
chromatography on silica gel, eluting with pentane:ethyl acetate 75:25 to 67:33,
15 afforded the title compound as a colourless oil in 38% yield, 2.80 g.

"HNMR (400MHz, CDCl3) §: 0.19 (6H, s), 0.97 (9H, s), 1.84 (1H, bs), 3.26 (2H,
d), 3.81 (2H, s), 5.12 (1H, dd), 5.20 (1H, dd), 5.88-5.98 (1H, m), 6.7 1 (1H, dd),
6.85-6.86 (1H, d), 7.24 (1H, d); LRMS ESI m/z 312 [M+H]"

20 Preparation 92: (4-{[tert-Butyl(dimethyl)silyl]Joxy}-2-chlorobenzyl Jamine

W, CH,CH,
" o—s—-cn,
CH, CH,
] . : Cl

A solution of the product of preparation 91 (2.8 g, 9.0 mmol), dimethylbarbituric
“acid (7.0 g, 45 mmol) and tetrakis(triphenylphosphine)palladium(Q) (0.10 g,
0.08mmol) in dichloromethane (80 mL) was heated under reflux for 4 hours.
25 The cooled solution was then concentrated in vacuo and the residue was
partitioned between ethyl acetate (50 mL) and 1N aqueous sodium hydroxide

solution (50 mL). The organic layer was separated, washed with brine (50mL),

dried over sodium sulfate and concentrated in vacuo. Purification of the residue



10

APCI miz 668 [M+HIi 95 / - 1H NMR (400MHz, CD30D) 8:
-0.25 54% HN - \ / O(3H s), -0.09 (3H, s), 0.73

wO02b05/0038400. 97 (3H, s), 0.99 (3H, s),.2.56-2. 8BCTABL005/000619

m, 3.47-3.48 (2H, m, 4.30 (2H, s), 4.59- 4.63 (1H,
nm, 6.73.-7.41 (15H, m, 8.08 (s), 8.21 (s), 8.57
(s); LRVB ESI mz 682 [M+H + Preparation 96:

3¢ 2 tylgd 1) | 13 .
b)z Ef 8{’)@)/"{%511 r%h%ﬁébﬁfa?hggygeén;r]%ﬁel[&ﬁ Ia(iﬁ{" ] oxéh}"ﬂ'?g [ 2 with.
dichidr@metiiand: methidiOE8ty ainmér(a,.-98:2:0 to 95:5:0.5, afforded the title

chl or 0- 4- hydr oxybenz sacetamde CH3 H3C 1 3 H3C
corappuRg es@ eqloufiess M Q\V’ﬁdlv-lg]@%-l:%l HOOC HNYH 5 0

1

R e O 2 B SRR o r oo 88 PR D5 et
s 6.70 erriyrdd)i 6r8526£68(9dedwv POEMHj ) 62% yiel d. 1H NWR
(400MHz, CD30D) 8: -0.19 (3H, s), -0.03 (3H, s), 0.79
(9H, s), 1.01- 1.10 (6H, m), 2.62-2.76 (3H m, 2.85
1H, , 3.37-3.92

(2005/ Cr?92840 PCT/IBZg) %‘M%G 1 H m, 6.62
(1H m, 6.78-6.82 (2H, m, 6.91 (1 H, m 702723

m,. 8.09-8.11 (1 H n), 8.27 (s), 9 (s);
Thﬂmlwag GampPends, g e gqn.eéqiafevawlars@wn below were prepared

frgi e brIGRT 6P brdpiatioh 87 BAPHY aRiBANate I R B nethod

similar to that described for preparation 27. The reactions were monitored by tlc

analysis and were stirred at room temperature for 18-72 hours.
CH

HC | CH3
/Sl
O
No. Q4 Data Yield

93 /_@_(%H 'H NMR (400MHz, CD;OD) &: -0.18 | 41%

HN 5 (3H, s), -0.07 (3H, s), 0.75 (9H, s), 1.01

(3H, s), 1.04 (3H, s), 2.59-2.83 (4H, m),
3.56-3.58 (2H, m), 3.89 (3H, s), 4.41-
| 4.53 (2H, m), 4.63-4.66 (1H, m), 6.80-
6.82 (1H, m), 6.95-6.98 (1H, m), 7.03-
7.05 (1H, m), 7.09-7.11 (2H, m), 7.21-
7.26 (4H, m),7.93-7.69 (2H, d); LRMS
ES| m/z 648 [M+H]"




Br \ N/ OThe title conmpound was prepared from

3, 4-di net hyl benzyl am ne and 3- bronophenyl aceti c aci d,
wa00sgz4net hod sinmilar to that of preparati onP@T/IBRS5/@00619

white solid in 93%yvyield. |9 NVR (400MHz, CDCl3) 8:

2.20 (6H, s), 3.50 (2H, s), 4.30 (2H, d), 5.80 (1 H,

10 brs), 7.60-7.80 (7H, m; LRVS ESI 332 [M+

94"

(50D methy! bert2§1 YV (4007, £POB G 4aitor i

0- 2Hi so- 2-cyl16\(3HyH)Ph@Mh8@1et(3m &9, oFéi3 O
LCNUN ' YO product 'of preparation 97
0 g,\15 gy, Ml83r(9thnha1 02-109 Pid2my, 2.66- 1

0 A ORI ek B -

I N-di i sopropyl et hy3.a381(2#, fn$03 70, 3.8% (2PDIKs), M, 55
etonitrile (35 ni éated under reflux for [16

urs. The reacti orf %%wdr%xs)v\ﬁ@ﬁhbﬁzddﬁ ¢a), 16@62-oom
t dth t The

el vas then (BB TILEIE SR 87 (2 B, &-S0-

ti vated charcoal GABS (&Hideﬂ) 6. 9@11712@3(5}91 n-t)l S0P

Itered through Cel Iééh‘é} The filtrate

ncentrated in vl h8-3% <(Fhu 8- %&S) LRMS

- tallised f t hane/ met hanol | to

fg:gst ﬁe Itissl e Egﬁgﬁndggéggm&e ow solid in 55%

n

~W<LYTOPONTTY ZO

i 6N»«R NMRO'WZOMQEQ @D&D? 80-0@5 s84%
| 8 X S /

| m, 7.017(1 H, ( gh') s), Tbﬂ@ (@tl |$) @731?9126@ Q@7(4H,
Y7..56-7.61 (1

2005, 0055490 Pty PHoGh:0 S48 éﬁgﬁ@% bt hhge)

N{ (3, 4- Di met hyl benz3/47-248 32H2 )L, - 311 qul- 314d5§;1.ydr o-
2iH+ i soi ndol - 2-yl )e‘{ hg ]1E|hen)yI6} ce} CH3
yN N ( 73-7.41 (15H m), 808
(s), 8.21 (s), 8.57 (s); LRMS ESI m/z
682 [M+H]

Preparation 96: 2-{3-[2-({(2R)-2-{[ter&-Butyl(dimethyl)silylJoxy}-2-[3-
(formylamino)-4-hydroxyphenyl]ethyl}amino)-2-methylpropyi]phenyl}-N-(2-

chloro-4-hydroxybenzyl) acetamide

CH,
H. C CH

- The title compound was prepared from the products of preparations 87 and 92
using a method similar to that of preparation 27, as brown foam in 62% vyield.

'H NMR (400MHz, CD30D) &: -0.19 (3H, s), -0.03 (3H, s), 0.79 (9H, s), 1.01-
1.10 (6H, m), 2.62-2.76 (3H, m), 2.85 (1H, m), 3.37-3.92 (2H, m), 4.34 (2H,. s),

O
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15

20

25

Ol / O5 The product of preparation 98 (3.3 g, 7.7

mmol ) and | D% pal | adi um on-carbon (1 g) were
weusE@azkad i n et hanol and the m xture was stir PewIBIVAE000619

50 psi of hydrogen gas, at92roomtenperature for 16

hours. The reaction mxture was then filtered through

Arbocel (r), washing through with ethanol, and the

« BRLHE Ba CREEIL ISR U R BT B 021825 v, .

- 2H,
8’??,81? 0 (%Oggﬂz(s @QSQ@ QRMS, A@glggyz ﬁé@r? [%45}9]55(95 (1
H brs), 6.90-7.20 (8H, m), 760770(3H m

PIRRRRREB 1 F eGSRyl melgpgnesgcstamice

acetamde CH3 CG-H3 HZN N Hydra2|0he nmonohydrate (6
m., 123.6 nmmol) was added to a suspemsi on of the
product of preparation 99 (345 ¢ 2 mol ) in ethanol
(125 n-) and the fi Sat'ed under reflux for
4 hours. The reactio xtufe was then cooled to .20
roomtenperature and filtered. The filtrate was

T NGtRNt srhpOund Was Uprepafled hffont Q‘§4fﬂimeﬂ@ﬂb&iﬂylénhlﬁé and 3-
col uim chromat ography on silica gel eluting wth

brgmaphenylasetia meidaising s methed similen te thaimfgrepearstion 27, as a

wﬁlfté ?éﬁjd %fy B}Iéilﬁr conpound the title corrpound in 57%

NVR (400MHz, CD3OD) 8: 2.18 (6H, s),
1I—2NW((ZDDMHZ @D@@ SZﬁzoﬁg%gf@so?@%@; 43D, (2 (wm . &y, 5.80 (1H,

87- 7H
b@b%ﬁwmoﬂﬂ’m\b IE&'@]@SE@ QV‘] 94 Prepar atl on 101

2-(3-{2-[((2R) - 2-[ 4- (Benzyl oxy) - 3- (f or nyl am no) phenyl ]
-2-

| i R -
D X8 L) 2 o loxo B i g dro
2RiboIndsbEE)VIngoReny jastlamid |

GH,

H

N 7z N

I OYY
The product of preparation 97 (5.0 g, 15 mmol), N-vinylphthalimide (2.62 g,
15.1 mmol), tri-ortho-tolylphosphine (473 mg, 1.55 mmol), palladium(ll)acetate
(98 mg, 0.4 mmol) and N,N-diisopropylethylamine (30 mL, 172 mmol) in
acetonitrile (35 mL) was heated under reflux for 16 hours. The reaction mixture

was then cooled to room temperature and the precipitate was filtered oﬁ. The .
solid was then dissolved in dichloromethane, activated charcoal was added,

-and the solution was filtered through Celite®. The filtrate was concentrated in

vacuo and the residue was re-crystallised from hot dichloromethane/methanol

- to afford the title compound as a yellow solid in 55% vyield, 3.5 g.

"H NMR (400MHz, CDCly) &: 2.20 (6H, s), 3.80 (2H, s), 4.30 (2H, d), 6.0 (1H,
brs), 6.90 (2H, m), 7.01 (1H, m), 7.18 (1H, m), 7.26-7.40 (4H, m), 7.56-7.61
(1H, m), 7.75 (2H, m), 7.88 (2H, m)
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15

.20

25

OHM /H O5 The title conmpound was prepared from
products of preparation 12 and preparation 100, using
wea 0stoazsdosi m | ar to that of preparation 33, aBC®IB2005/000619

yellow oil in 37%vyield. B NWVR (400MHz, CD30OD) 8:
-0.18 (3H, s), -0.03 (3H, s), 0.80 (9H, s), 2.20 (6H,
m, 2.80 (4H, m, 3.40 (2H, m, 3.50 (2H, s), 4.25
(2H, s), 4.76 (1 H, nun), 10 5.18 (2H, s), 6.85-7.45
(15H m, 8.23 (s), 8.30 (s); LRVS ESI 680 [ M+H] +
tiggh 4-Dimethylbenzyl)-2-{3- 2 1,3-dioxo-1,3-dihydro-2H-
egm[sg? m {I[tentybgtny?’()dl-{rre (I’)S| 'yl ] oxy}-2 yc[l
isoin o|-2-yl)ethy|]pheny Yacetamide
(formyl am no) - 4- hydr oxyphenyl ] et hyI }arano) et hyl ] phenyl

}-N-(3,4- di genzyl ) acet am de HS(ECI—B CH3
H3C H3C'Si I Nv | O/ [/ $/H 15 1
The title co ndy was_pr epared Kro product of

preparation 101,/ usi % Nethgd stm Mar to that of
preparation 20, cas a whi oarmin 83%yield 1H NWR
(400MHz, CD3OD) 8: -0.18 (3H, s), -0.05 (3H, s), 0.81

Th% Bgéld% ﬁf %ré;?araﬁ@h* 98"?_3; é) 07 (’rﬂhbl ﬁdlﬂ)% )péﬂéblum-on -carbon

(1 g)lwerej)susgelg:iecv lm@th(agwl a@d tr@ mgxtggg wes. shrred) undeng0 psi of

hvcRber Bt ok EBTPaErRdSE 16 Pul, THErRRILFgERe s then

filtegedh ehedugho Ao cel®, hwwmhglmvoup ity RIS, dridotAd Hiftrate was
product of preparation t he appropriate am ne

cor\ﬁgnﬁgt%d fevarue tosatfprdathe: tifle: peadugt asra yedlonosolid in 52% yield,
1.7Ry. epar ation 27. The reactions were nonitored by tic

"H NMR (400MHz, CDCl3) &: 2.20 (6H, s), 2.95 (2H, 1), 3-60 (2H, s), 3.90 (2H, 1),
4.39 (2H, d), 5.95 (1H, brs), 6.90-7.20 (8H, m), 7.60-7.70 (3H, m)

Preparation 100: 2-[3-(2-Aminoethyl)phenyl]-N-(3,4-dimethylbenzyl)-
acetamide

CH,

CH;,
H
H,N N
\/\©/\L(

Hydrazine monohydrate (6 mL, 123.6 mmol) was added to a suspension of the
product of preparation 99 (3.5 g, 8.2 mmol) in ethanol (125 mL) and the mixture
was heated under reflux for 4 hours. The reaction mixture was then cooled to

~room temperature and filtered. The filtrate was concentrated in vacuo and the

residue was purified by column chromatography on silica gel, eluting with

_ dichloromethane:methanol:0.88 ammonia, 95:5:1 to afford the title compound

the title compound in 57% vyield, 1.4 g.
'H NMR (400MHz, CD3z0D) &: 2.18 (6H, s), 2.73 (2H, m), 2.86 (2H, m), 3.50
(2H, s), 4.25 (2H, s), 6.87-7.25 (7H, m); LRMS ESI 297 [M+H]" " '



5 analysis and were stirred at roomtenperature for
18-72 hours. CH3 H3C i H3 H3C/Sip H3C O J"'H \ N

WO 2095/0i34CH3 HO/ O HN\ /H O No. QL Data Yi el #cTA880%$/000619
S~ H NVR (400MHz, CD3Q0D) b:94-0.25 66% ~HN/ (3H, s),
-0.08 (3H, s), 0.73 (9H, s), 0.97 (3H, s), 0.99 (3H,
s), 2.37 (3H, s), 2.56-2.83 (4H, m, 3.39-3.45 (2H,

Proffaragiofs 1041123t H @R - ety 3 okt aching bnBnyn—2-
(IS o e pher s
dimettadbenzyl)acetamide (3H, s), -0.08 (3H, s), 0.74 (9H,

S), - 0.98 (3H, S)y 1.00 (3H, s), 2.57-2.83 (4H, 1),

3.48 (2H m), 4%8Z ©8H, s), 4.60-4.63 (11%%, n), 6.73
(11-1, d), 6. 85%%{_?](' dd), 6.99-7.17 (5 H, 7. 32
(2H, d), 7.49 (2H

8.04 (d), 8.2? (s 8.52 (s);
LRVS APCl nfz 65 9

PCT/ | B2005{ 00Q6 6 105 CN MR ¢ 400MHz, CDC13)
S:. -0. 1@&?0 e

5 The title compound was prepared from products of preparation 12 amnd
preparation 100, using a method similar to that of preparation 33, as a yellow oil
in 37% vyield.

'H NMR (400MHz, CD50D) &: -0.18 (3H, s), -0.03 (3H, s), 0.80 (9H, s), 2.20
(6H, m), 2.80 (4H, m), 3.40 (2H, m), 3.50 (2H, s), 4.25 (2H, s), 4.76 (1H, M),
10 5.18 (2H, s), 6.85-7.45 (15H, m), 8.23 (s), 8.30 (s); LRMS ESI 680 [M+H]’

Preparation 102: 2-{3-[2-({(2R)-2-{[ tert-butyl(dimethyl)silyl]oxy}-2-E 3-
(formylamino)-4-hydroxyphenyljethyl}amino)ethyl]phenyl}-N-(3,4-
dimethylbenzyl)acetamide

CH,
H,C. | CH, CH

HC /éi\ 3 CH,
HC™ O
m
HO
15 _— ©
The title compound was prepared from the product of preparation 101, using a
" method similar to that of preparation 20, as a white foam in 83% vyield.
'H NMR (400MHz, CD30D) &: -0.18 (3H, s), -0.05 (3H, s), 0.81 (9H, s), 2.718

" (6H, m), 2.80 (4H, m), 3.29 (2H, m), 3.51 (2H, s), 4.25 (2H, s), 4.70 (1H, rn),
20 6.80 (1H, d), 6.91-7.20 (9H, m), 8.03 (s), 8.25 (s); LRMS ESI 590 [M+H]*

Preparations 103 to 110



NI / (3H s), _0.06 (3H, s), 0.76 (9H, s), 1.01 (3H,

s), 1.03 (3H s), 2.59-2.83 (4H, n), 3.56-3.68 (2H,
wdaddos/o928ab- 4. 49 (2H, m, 4.64-4.67 (1H, nm), 6PE8EAB20885000619

(1 H m, 6.95 (8H, nm), 7.85-7.57 (2H, m), 8.17 (d),

8.63 (s); LRVMB ESI mz 615 [MrH + 106 O F H NMR

(400MHz, CDCI3) 8: -0.16 52% - F (3H, s), -0.06 (3H,

s), 0.77 (9H, s), 1.00 (3H, s), 1.04 (3H s),

2.57-2.85 (4H, n), 2.53-3.67 (2H, dd), 4.40 (2H m,
Thé. fﬁnbwmgkdrﬂpdrmdé of&hBCgehbréi fﬁ}mulaGSI&ﬁNrﬁ bdlowwer® %éepared

? 17 (d), 74 (s);

fropAtie i mozﬂuefm rat'qroﬁ'?mqk/m ecmum;, dsingia seethod

S U b ool 2 1 G e B e

5 andlgsls and wdredstint@Hat rocom temp8ratu@lfot 18,72hours. 72- 7. 48
(15H, m, 8.04 (L, H d), 8.21 (s), 8.52 (s) LRV
APCl mz 682 [HH]+ck08 HO H NMR (400MHz, CD3CD) 8:

.024 43% PN ci H s), -0.08 (3h, s) o 74 (9H, s),

0.99 (3H s s), 2.59-2.87 . 3.47
(2H, m, 423(2'%3/??%4 2465(1H m) 665(1H
d), 6.74 (1H d) 8,98 -7.07 (3H,
m, 7.10 (1H, s)4 Tz 805(1H d),
8.22 (s), 8.53,¢ LRVS' APCI 40 OMHH] +

No. Qj Data Yield

103 S |™ NMR (400MHz, CDs;OD) &: -0.25 | 66%

}Nﬁ (3H, s), -0.08 (3H, s), 0.73 (9H, s),
0.97 (3H, s), 0.99 (3H, s), 2.37 (3H,
s), 2.56-2.83 (4H, m), 3.39-3.45 (2H,
m), 4.24 (2H, s), 4.60-4.63 (1H, m),
6.73-6.79 (1H, m), 6.85 (1H, dd), 6.97
(1H, d), 7.03 (1H, s), 6.97-7.16 (6H,
m), 8.04 (d), 8.21 (s), 8.53 (s); LRMS
ESI m/z 658 [M+H]

104 F 'H NMR (400MHz, CDCls) &: 0.24 | 55%
o v©/$ F | (3H, s), -0.08 (3H, s), 0.74 (9H, s), :

. o "~ 10.98 (3H, s), 1.00 (3H, s), 2.57-2.83
(4H, m), 3.48 (2H, m), 4.37 (2H, s),
4.60-4.63 (1H, m), 6.73 (1H, d), 6.85
(1H, dd), 6.99-7.17 (5H, m), 7.32 (2H,
d), 7.49 (2H, d), 8.04 (d), 8.22 (s),
8.52 (s); LRMS APCI m/z 658 [M+H]"




WD 2005/ 092840 PCT/ | B2005/ 000619 97 109 H NWR

(400VHz, CD3OD) & -0.24 83% S (3H, s), -0.08 (3H, s),
WO .208/00%84 s), 1.00 (3H, s), 1.02 (31-1, s), 1PdTABR20886000619
(2H, m, 2.01-2.04 (2H, n),%2.53-2.84 (8H, n), 3.38
(2H, s), 3.58 (1 H s), 4.60-4.63 (1 H m, 6.73 (1
H, d), 6. 85 (1 H, dd) 6. 97 (1 H, d) 7.05-7.14 (3H,
108Y; E’M‘iﬂH“ S o MR FOMG o COBRb ) b7 o 19%
311, 314 S 1(dlp EBH,
g) 1}'37 (3H S)( 2_§3H )sg Cbgi@@ﬂs)s)ws 2 );:)’
3.55 (2H, d), 4.45 |2 (M, &3@3(% 8))2.58-2.83(|1H,
d)|, 6 91 (1 H dd 5 ) )
sy 25((3H, n)? 1l @@%ﬁ%&fﬂg@%@%4§4ig 10
(3 H o), 828 (5). | (BHEM) 2)64-LIBYEWEG) 16845686
[ MbH] + Preparationg 111 to
1-|( 3- Di met hyl ami nopr din- m Bﬁﬁ%ﬁ%aﬁ”ﬁodiﬁﬁﬂ@@ (2H,
hyidr ochl ori de (40 ny,
sgl ution olf pr (epar ati oﬁ 4&7 g%@%ﬁ&wgngﬁ ?n/z
hy/dr oxybenzot ri azol e edivetHy* ( 32 ng, 205 nol) and
trli et hyl amihe (0_5!: l 412 mpl) in dichloromethane (2
1064]) follo \—-s byt bre [afi INMR2(GE0MHE, £aClshed: mA6Ur 2%
wals stlrr 4t rpom K at
1 AT NS A% B
S d| luted with etryllo@c(eHa 1\@15(@1@1 t257sg)g'5Lm
hyidr ogencar bonat e sclutlo rine (20 nL),
drli ed (Na2SO4) and He@'ﬁt a’i3e%l6|7n(2\|rhdﬁ’d #40Q a
fil mwhich was suspe¢
affford a foam WO gc(?@fo%?glgbﬁéﬁﬂ B'%@’O?/%gg%'dw 98
6.96 (1H, m), 7.02 (7H, m), 7.32-7.34
(2H, m), 8.17 (d), 8.74 (s); LRMS
APCI m/z 674 [M+H]*
107 O 'H NMR (400MHz, CDsOD) &: -0.26 | 72%
)‘” (3H, s), -0.10 (3H, s), 0.72 (9H, s),
oH | 0.93 (3H, s), 0.95 (3H, s), 2.49-2.79
(4H, m), 3.46-3.47 (2H, m), 4.33 (2H,
s), 4.58-4.61 (1H, m), 6.72-7.48 (15H,
m), 8.04 (1H, d), 8.21 (s), 8.52 (s) ;
LRMS APCI m/z 682 [M+H]"
108 Fﬁ@\ 'H NMR (400MHz, CDsOD) &: -.024 | 43%
N ASF N | (BH, s), -0.08 (3h, s), 0.74 (9H, s),
0.99 (3H, s), 1.02 (3H, s), 2.59-2.87
(4H, m), 3.47 (2H, m), 4.23 (2H, s),
4.62-4.65 (1H, m), 6.65 (1H, d), 6.74 |
(1H, d), 6.90-6.95 (1H, m), 7.01-7.07 |
(3H, m), 7.10 (1H, s), 7.14-7.24 (2H,
m), 8.05 (1H, d), 8.22 (s), 8.53 (s);
LRMS APCI m/z 640 [M+H]"
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10

CH3 H3Ci H3 H3CSi HBC OO HN CCHI HOf HW

/HO No. QL Data Yield 111 LRVS ESI mz 590 [ M-H] 81%
WQ2MSRMB0 APCI iz 582 [ MeH] + 74% ~I N'~O 113 pENEBARDI0619

mz 554 [M+H 94% N 114 LRVS APCl nfz 658 [M+H 87%

HNI / FFF 115 | LRVS APCl nlz 604 [M+H 83% HN 116

LRVB APCl nmiz 602 [MrH 89% "w-HN 117 LRVS APCl ni z

(=)

CO4 [ ALLA 7404 0 ARCH = > @20 [ MLl
6 ﬂ%@' b, LRV AP (408044 EDoB0), o1 2020 | E9%
PCT/ | 52005/ 090616 99 i1 13 08 Rt Rt 3y PHoD):

[ M{H 35% 1.00 (3H, s), 1.02 (3H, s), 1.45-1.56
(2H, m), 2.01-2.04 {2H, m), 2.53-2.84
(8H, m), 3.38 (2H, s), 3.58 (1H, s),
4.60-4.63 (1H, m), 6.73 (1H, d), 6.85
(1H, dd), 6.97 (1H, d), 7.05-7.14 (3H,
m), 8.04 (1H, d), 8.24 (s), 8.53 (s);
LRMS APCI m/z 598 [M+H]"

110 0\\3//\0 'H NMR (400MHz, CD;OD) &: -0.18
}NVQ (3H, s), -0.02 (3H, s), 0.80 (9H, s),
1.05 (3H, s), 1.07 (3H, s), 2.61-2.91
(4H, m), 3.08 (3H, s), 3.55 (2H, d),
4.45 (2H, s), 4.66 (2H, dd), 6.79 (1H,
d), 6.91 (1H, dd), 7.05 (1H, d), 7.13
(1H, s), 7.15-7.25 (3H, m), 7.45 (2H,
d), 7.85 (2H, d), 8.10 (1H, d), 8.28 (s),
8.60 (s); LRMS APCI m/z 668 [M+H]"

Preparations 111 to 119

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (40 mg, 205
pmol) was added to a solution of preparation 42 (100 mg, 206 “umol),
hydroxybenzotriazole hydrate (32 mg, 205 pmol) and triethylamine (0.55 pL,

412 pmol) in dichloromethane (2 mL) followed by the amine (205 pmol) and the

mixture was stirred at room temperature for 18 hours. The solvent was then

. removed in vacuo and the residue was diluted with ethyl acetate, washed with

sodium hydrogencarbonate solution (20 mL) and brine (20 mL), dried (Na,SO,)
and concentrated in vacuo to leave a film which was suspended in diethylether
(x3) to afford a foam. ‘



* no evaporation fromdiethylether Preparation 122 :
N-{5-[(2R)-2-{2-[3-(10

wézeostwesaycl o[ 6. 3. 1. 0*2, 7*] dodeca- PCT/IB2005/000619
2(7),3,5-triene-10-carbonyl9gphenyl ] -1, 1-di net hyl et hyl a
m no}-1-(tert- 5
but yl di nmet hyl si | anyl oxy) et hyl ] - 2- hydr oxyphenyl } f or mam
de HAC3TH3 H3C "Si,ci8C OO N\ N H3C CH HO H\yH O
The titl e conpourtdc sC'mrepared with 1
0-aza-tricycl o[ 6.3 *2 7*]1dodeca -2(7),3,5-triene,
usi ng a net hod si mmsar t that of prepagation 69. LRVS
APCl nmz 628 [MrH + 10 Rrepgration 123 :
3-{2-[(2R)-2-(tert- dirret by aryl oxy) - 2- ( 3-
formylami n o-4-h xypheny] )Cétm i no] - 2- met hyl
propyl }-N-[ 2-(5-&R | oF o-
2- hydr oxyphenyl ) et hyk zam de H H3C 3CH3 H3C H
C'Si, OOHO1r), 3 N\l H3CCH, / HHO HWH Q 15
The title conpound was Cprepared Wi t h

([2—annoeyt)=4-chtorophenot——u a —Tetitod :
N?I lar to at of prileparati on 69. HE‘% APCl m z 640YIeId

1§ MHH] + Pr ii@ 12RMS E8Bm/2690 [M+H]" 81%
“Hn

112 LRMS APCI m/z 582 [M'l'H]+ 74%
/HN\/O

113 O LRMS APCI m/z 554 [M+H]" 94%
N
-

114 LRMS APCI m/z 658 [M+H]+ 87%
\HN/\/@/F
F

115 \/\/@ LRMS APCI m/z 604 [M+H]" 83%
N

116 : LRMS APCI m/z 602 [M+H]" 89%
~—HN

117 Y LRMS APCI m/z 591 [M+H]+ 74%
l )
. HN SN
118 /\/©/0\0H3 LRMS APCI m/z 620 [M+H]+ 90%
' SN
119 /\/@SOZNHZ LRMS APCI miz 669 [M+H]" 80%
. - .

120* LRMS APCI m/z 602 [M+H]" 92%
pFes -




WO 2005/ 092840 PCT/ | B2005/ 000619 100 The am ne (412

nol ) was added to a m xture of preparation 42 (200 ny,
wains/o9raab ), hydroxybenzotri azol e hydrate (63 PQI/IEDES/000619

nol ), 1-(3- dinethylam nopregpyl)- 3-ethyl carbodiin de

hydrochloride (79 ng, 412 nol) and triethylam ne

(0.11 m., 824 nol) in dichloronethane (2 m-) and the

et ira B aame ot by ad At roaom-tonmnoar at e n fAr 10

1 ,(\ L I I :J 7VVU..\? CTr 11T o4 J I CTT T 1 L0

12buf s. Theedpvent wa LRMSAPSHS0EP20MHL o and t he38%
res| due 4as Aidyted wth ethyl acetate, washed with
sod| um hydrogencarbonate solution (3x 20 m-) and

BIHdévAporaiibn fom dBth@EtHHUSOA) . The crude materia
was purified by chromatography on silica gel, eluting

with dichloronethane:0.88 anmonia, 99.7:0.3. The
FiBRarRfinn 7 | REs-EeRAT O oskER TR sTere B A, Ed6aeca-

ié;%arsaﬁi&ﬁé-ﬂo-m@%ghgﬂaﬁq @_@%@9@%@%@*'-%%

and evaporate

imethylsilnybexy)ethy]-2-hydroxypheRy[HomainjdecDCl 3)
S: -0.23 63% HN w(3H s), -0.09 (3H, s), 0.69 (9H
s), CH3 1.07 (3H,H3Cff§13lik. 08 (31-1, s), 2.27 (31-1, s),
2.29 (3H s), 2.6072°82 (4H m, 2.98 (2H 1),

3.64-3.73 (2H, m,"¥. 61} 4,65 (11-®, n), 6.39 (11-1,
nm, 6.84-7.42 (1 - 8.24 (1 H,
s), 9.70-9.80 (m.l LRVBHQPCICHY ZJ) 61 + WO

N

g

Q

5

2005/ 092840 PCT/ [ 29 5/H000619

The title compound was prepared with 10-aza-tricyclo[6.3.1.02,7*]dodeca
-2(7),3,5-triene, using a method similar to that of preparation 69.
LRMS APCI m/z 628 [M+H]"

10
Preparation 123 : 3-{2-[(2R)-2-(tert-Butyldimethylsilanyloxy)-2-(3-

formylamino-4-hydroxyphenyl)ethylamino]-2-methylpropyl}-N-[2-(5-chloro-
2-hydroxyphenyl)ethyljbenzamide

HS
H,C (I3H3
HC si
3 Hac/ \O o HO
H
N N cl
H,C” CH H
HO
HN\H/H
0

15 The title compound was prepared with 2-(2-aminoethyl)-4-chlorophenol, using a
" method similar to that of preparation 69.
LRMS APCI m/z 640 [M+H]

Preparations 124 to 128
20
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101 125 "H NWR (400MHz, CDCI3) 6:. -0.23 70% RHN (3H,

s), -0.09 (3H, s), 0.70 (9H, s), ci 1.02 (3H, s), 1.04
WO02b5/0928402. 60-2.79 (4H, m, 3.09-3.12 (2H, tPCT/IB2005/000619

3.74-3.79 (2H, nm), 4.58-4160 (1H m, 6.35-6.39 (1

H n, 6.88 (1 H d), 6.94 (1 H d), 7.10 (1 H s),

7.20-7.34 (4H, m), 7.38- 7.42 (2H, m, 7.76 (1 H, s),

b i e bl B i o

ur{@r} ?gdrd?%%nﬁéﬁazébe OI?_Yd#'a{egH ) @I?g 414%0 (Rfdl),  1-(3-
dlr"nélﬂy(ailhinopbqpylmimh)ﬂcmwmmdmhydmcE@rldeﬁ(Z 9(rmgl. 41@ umol) and

tnetljyga(n_pp,p (é)11 mL2g52;4 ggmo X E'y_pldc}ﬁorom g'p ?z_ln‘glé) cg}ﬁﬁ mixture

b A8 3 e SRt By B ) e
va?lcﬁ%iz éi‘lgdtﬁé rebidide sjas diluted WRh, ethyl, abefie (@Hshsd with sodium
hydaoepatbosie SoUtiqr x40 mia 2 Biine, (3% R0 TE. drie(MgsOy)
oSl g8, Bl o i o png i

di(:ﬁ:lcbﬂonsethaﬁems& lammenia, ARVE.APThen appopripia-Hyactinps were

2005/ 840, PCT/ |, B2005/ 00061
evaporae under reducec? pressure9 and the residue and concentrated in

vacuo, the resulting white foam was suspended in diethylether (x3) and
evaporated.
OH o

HC~ “CH,
HO
HN\H/H

o)

No. Q4 Data Yield
124 'H NMR (400MHz, CDCls) &: -0.23 | 63%
\HNNQ\CH3 (3H, s), -0.09 (3H, s), 0.69 (9H, s),

CH, 1.07 (3H, s), 1.08 (3H, s), 2.27 (3H,

s), 2.29 (3H, s), 2.60-2.82 (4H, m),
2.98 (2H, 1), 3.64-3.73 (2H, m), 4.61-
4.65 (1H, m), 6.39 (1H, m), 6.84-7.42
(10H, m), 7.80 (1H, s), 8.24 (1H, s),
9.70-9.80 (m); LRMS APCI m/z 619
[M+H]"




102 128 H NWMR (400MHz, CDCI3) S:. -0.23 19% RHN (3H,

s), -0.10 (3H, s), 0.68 (9H, s), 1.03 (3H, s), 1.04
WO02b5/0928402. 59-2. 76 (4H, m, 3.42-3.48 (2H, nPCT/IB2005/000619
3.80-3.94 (2H, m, 4.58-41@1 (11-1, n), 6.30-6.34 (1

H n, 6.89 (1 H d), 6.98 (1 H d), 7.10 (1 H s),
7.23-7.60 (6H, m, 7.75 (1 H, s), 7.77 (1 H d), 8.15

1281 640" T MeH ¥ Bepay ath DIMR,§400Mbtz JEDCET S, 23 | 70%
|d peth @o C). Qb "), TOITIUIGH] ish,
ﬁgl ho%"@’e (80. 3], ’%Bmﬁ%%get(%ﬂl ‘6%- b{r orrg%ealzsga;te
(53.5 g, 5 249¢mol | 1-02 d3HeRnyl04daHaty La-270 |

358 mmol ), palladi un{ljya 1 1

andfl tri-ortho-tolyl préé%hﬁﬁgaéﬁgglézag %‘ m%gil ; 'vvegre
stifrred gogetlge;] in t(ﬁH%mm)e 4(.5&@5.mx1rat )P 6.35-613¢%ef
ni rogen for ourg. ter _cooling,, the tigon
wasg treated with potddd urﬂ‘g’l 688 éltqséil)’ugi%?ﬁgi\/ld?s%o
m and stirred for . € tq | e
wag diluted with furth%é?@;{gﬁugl’gﬁ -%Se?-%o““ﬁﬁfﬁ"é"nﬁg
filltered through Celi|t®ed42 r(RH, walhl.n§ ¢t <) Bt2F (pidd

Gl d (Soct um sul { at 4F)ad & ok LMSVARG) AR

B

[®X

M
et Hyl acet at e: pent ane 110: 90 to 20:80 to give the title

regi due was purified 5[ tomat ography eluting with
d

N

1261pound (H& as |ahl NMEq400MHz, 16DCk) &: -0.22 | 96%
NVR- (400MHz , S 2.1 H . 3.7 ,
3. g 1((\;&@ 7.|43H. (§H,(-8r99, S@,'Hsﬁ)( %-7{1,2795*?)8),
7.95-7. 1 H d); LU , G

H . Pr epas ati orfts30 |: g R%—k;%)g%%g (6M:"8) 2:34 8]

R) -{1- Phenyl et hyl ami ng)g)r &§1{20edz@H; i B.0Q02hbt t)y

estier hydrochloride | 5 5 3 60 (2H, m), 4.59-4.62 (1H, m).
6.39-6.43 (1H, m), 6.86 (1H, d), 6.96-
7.07 (3H, m), 7.16 (1H, s), 7.28-7.33
(2H, m), 7.42 (1H, d), 7.77 (1H, s),
8.24 (1H, s), 9.65 (1H, s); LRMS APCI
m/z 618 [M+H]"

127 CH{™H NMR (400MHz, CDCly) &: -0.23 | 73%
\HNA/©/ (3H, s), -0.09 (3H, s), 0.70 (9H, s),

1.04 (3H, s), 1.05 (3H, s), 2.33 (3H,
s), 2.61-2.76 (4H, m), 2.88-2.92 (2H,
t), 3.67-3.74 (2H, m), 4.57-4.60 (1H,
m), 6.25-6.29 (1H, m), 6.88 (1H, d),
6.98 (1H, d), 7.09-7.33 (7H, m), 7.75
(1H, s), 8.23 (1H, s), 9.82 (1H, s);
LRMS APCI m/z 604 [M+H]*




10

15

20

WO 2005/ 092840 PCT/1B2005/000619 103 O O'"N CH3 CH3

CH3 The title conpound was prepared with preparatidn
wa20s5/0a%4mg a nmethod simlar to that of preparariiBwos/000619

19, to give the title conpaeend (27.3 g) as a

colourless crystalline solid. 5 1H NVR (400MHz,

CDBCD) 8: 1 17-1. 16, (3H, d, 1.71-1.69 (3H, d),

i S R, B
- J(3H, s;d)o 0 @@-r/ 34}90t(68-|(9H;% f”' 75
aratl gn :

Vet hy! i rilo@ﬁ dﬁlj? fﬁhér@‘} }(st’etsét 8-9%2.76 |cH3

H2N Y CHS/ThetitI ORPOUN p _
preparati on 130, usi rg"'”;I :@f s m Iélq ﬂ{) t%@a?'@gf
preparation 20, to gi| 2Ht ime), t4 58-4.6drfpdyund, 6BOI6FH @as

a pal I il MR (400 8:
19411 (gvl—\|/ olj), 2, 21 z.fﬁg 8%1}&%2%)79@ $1Hgd)sl (1
H {dd), 3.26-3.17 (1 .80 1 .38- 7
LI C NN S
rgparati on ; , 8), 1. , d), 8. ,» @),
3-(j(2R) - 2-tert-But | gm I [ d
meilhyl ester H o bt e-1B&ha 9 17 (TR e) LS APEER o
A m xture of preparat|i rﬁ&é@(j_ M5H g, 26.0 mol),

di -lt ent - but yl di carboxyl ate g, 28.5 mml) and

sodi um hydr ogencar bonate (4. 35 g, 52 mmol) were

Preparation 129 : 3-(2-Oxo-propyl)benzoic acid methyl ester
o]

H,C o~ CHs
o

Tributyltin methoxide (80.3 mL, 279 mmol), methyl 3-bromobenzoate (63.5 g,
249 mmol), isopropenyl acetate (39.4 mi, 358 mmol), palladium(li)acetate (2.6
g, 11.6 mmol) and tri-ortho-tolylphosphine (7.1 g, 23.2 mmol) were stirred
together in toluene (350 mL) at 100 °C under nitrogen for 18 hours. After
cooling, the reaction was treated with potassium fluoride solution (4M, 560 ml)
and stirred for 2 hours. The resulting mixture was diluted with further toluene
(200 mL) and filtered through Celite ®, washing the filter pad with ethyl acetate.
The organic phase was separated, dried (sodium sulfate) and reduced in
vacuo. The residue was purified by chromatography eluting with
ethylacetate:pentane 10:90 to 20:80 to give the title compound (45.3 g) asan’
orange oil. ‘

"H NMR (400MHz, CDCl3) &: 2.18 (3H, s), 3.75 (2H, s), 3.91 (3H, s), 7.43-7.37
(2H, m), 7.87 (1H, s), 7.95-7.93 (1H, d); LRMS ESI m/z 215 [M+Na]", 191 [M-

HJ.

Preparation 130 : 3-[(2R)-2-((1R)-1-Phenylethylamino)propyl]lbenzoic acid
methyl ester hydrochloride
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15

20

25

stirred in a mxture of 1,4-dioxane (100 m-) and

water (10 m-) for 20 h. The solvent was renpved and
woOhersaesani al partiti oned between ethyl acetat eC{28B02600619

m -) and hydrochloric aci di¢2M 100 ni), the organics

were washed with brine WO 2005/ 092840

PCT/ 1 B2005/ 000619 104 (100 nL) and dried (MySO4).

Renoval of the solvept left a -white solid (7.12 g,.

93 %. '"H NWVR (400 CI;BCD) 8: 1509 (3H, d) 1.35

(9H, s), 2.73-2.79 ; -%@HélH , 3.89

(3Hs)654(1H d),:z ; (2 , 7.84-7.87

(2H, n; LCI\/ISRt 4. 535 294[|\/Hr|—|]+

THe W@W@ 3 RIDRSL WD PIPABOB A9 wisng Admethog simier
to&haHof-@GeﬂafatithQOtd\lgN&tlﬁ Gitie cdbmpound €208 g) as a colourless

preparation 132 (7 10 g, 24.3 nmmol) and lithium
crystatlipeis@dide 1. 00 10 50.0 ni, 500mm|) in

"H i ORI, 3@99%%3 4.1, Fostatt LR Pl A R BE 2 71-2.05
(1mL)dd91r312@c3dlgf41w rh 31&823 38i( uh bwﬁngm ésru §), anﬁsm 63 (1H, q),
eous_pha was re-

736005 E1 3 o578 (1 He Qo SRS (e <16l i T.62-7.90
p|r|d e (300 nL) and dried (MgSH). Filtration and
val of the soI vent gave 5.53 g (82 % of the 15
t|t| e compound. 'H NMWR (400I\/Hz CDBOD) 8: 1.10 (3H,
1.36 H, 84 (1 H,
Praparatian. 1315 Methyl i3 f2Rezamipop{omyilRlenyikaes take:

mz 278 [MH 20 Preparation 134

3-((2R)-2-tert-But oxygar bonyl am opr(g_pyl)benzm c acid
benzyl ester 0 HHCo
CH, .

The title compound was prepared with preparation 130, using a method similar

to that of preparation 20, to give the title compound (8.489g) as a pale yellow oil.
'H NMR (400MHz, CDCls) 8: 1.14-1.12 (3H, d), 2.64-2.59 (1H, dd), 2.78-2.73
(1H, dd), 3.26-3.17 (1H, m), 3.90 (3H, s), 7.38-7.34 (2H, m), 7.90-7.87 (2H, m);
LRMS ESI m/z 194 [M+H]".

Preparation 132 : 3-((2R)-2-tert-Butoxycarbonylaminopropyl)benzoic acid
methyl ester

H
HaC_O

N _CH,
- . o
H,C hig

CH, O CH,

- A mixture of preparation 131 (5.00 g, 26.0 mmol), di-teri-butyldicarboxylate

(6.22 g, 28.5 mmol) and sodium hydfogencarbonate (4.35 g, 52 mmol) were

- sfirred in a mixture of 1,4-dioxane (100 mL) and water (10 mL) for 20 h. The

solvent was removed and the material partitioned between ethyl acetate (200
mL) and hydrochloric acid (2M, 100 mL), the organics were washed with brine
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H3C Il CH3 O CH3 Caesi um carbonate (6.50 g, 19.8 mmol)

in water (10 nL) was added to a solution of
wonrepavzson 133 (5.50 g, 19.8 mmwol) in PCT/IB2005/000619

N, N- di net hyl f ormam de (50 126 nl) and the resulting

m xture stirred at roomtenperature for 1 h.

Benzyl brom de (3.42 g, 19.8 mmpl) was then added and

t f 0 h. Ethyl t 0
(08 el aed ies MeSSel pBreicdial'pr e boneRElel & vt 7126,
93V83 washed W|th saturated brine (100 nl) and dried-
!\/8804) Filtration and renoval of the solvent |eft

1H7NMR H400MMz, CD00)canhA9NRH ), 2085/ @R 8s)) 2.73-2.79 (2H, m),

3 fé%(éﬁi?ﬂi’w%%%%ms%?% SAN T, dy 253 A (S Tarm). 784,67 (2H,
m)m-Cl\gngt? 3 2??/22@,2 47 (4H, m) 7.43-7.47 (3H,

LRVS APCI m'z 270 [ M BOC] + 5
Prepar ation 135: 3-((2R)-2-Am nopropyl)benzoic acid

benzy|. es 0 \ \ CH3 Preparation 134 (7. 20. .
PrBarRtion {1 § SMRRIP SBrERUPOArP PRV AP BRRDPINbERFOIc acid
(35 m-) and t he mxture IHeft to star for 20 h. The
trifluoroacetic aciulc noved acuo and
di chl or onet hane (17#%c a ed e mxture was
basified with 10 sat. sbd) I um F ogen carbonate (150
. t .
A st e ph@Raiol 122 G0t Q”QW g Enc iioiedipide .00 M,

500 anL_¢150:0 rﬁi’vm) teitahlyeeofaram §t@OWmIo) Wefe stiffted,for20 h. The
%, 1H NVR (400MHz

T LG8 o s oo o 2
w@ h 5r§(?1l3n80a3dé@'(§Mm  Th&MaudBts Phdse? Was! PdtEkitacted with ethyl

ara

ac@tdt(aZﬁ)SOZniL()ﬁt)d the( dolbinmd orgarfcd washbdnwitio prinay(800 2aL) and

g TSy i B2 Sh A DO UL EI) o the

tthOddrhbbﬁnS'. ocC

H NMR (400MHz, CD3;0OD) &: 1.10 (3H, d), 1.36 (9H, s), 2.82-2.81 (2H, m),
3.77-3.84 (1H, m), 7.35-7.45 (2H, m), 7.84-7.89 (2H, m); LRMS APCI m/z 278
(M-HJ

Preparation 134 : 3-((2R)-2-tert-Butoxycarbonylaminopropyl)benzoic acid

H 0
H,C_O-_N
)
neel I
CH, O CH,

benzyl ester

. Caesium carbonate (6.50 g, 19.8 mmol) in water (10 mL) was added to a

solution of preparation 133 (5.50 g, 19.8 mmol) in N,N-dimethylformamide (50

~mL) and the resulting mixture stirred at room temperature for 1 h.

Benzylbromide (3.42 g, 19.8 mmol) was then added and the mixture stirred for
20 h. Ethyl acetate (50 mL) was added and the suspension filtered, the filtrate
was washed with saturated brine (100 mL) and dried (MgSOa). Filtration and
removal of the solvent left 7.20 g of the title compound.
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HNIL I I O Preparation 135 (3.70 g, 13.8 mmol ) and
preparation 12 (3.20 g, 6.9 nmmol) 20 were heated to 90
wQ20r09280h. The m xture was allowed to cool aRdT/IB2005/000619
diluted wth dichloronmethaee (100 nL). The organics
were washed with sat. sodium hydrogencarbonate (200

m -) and concentrated in vacuo. The crude nateri al

BT SR, 8 A . g, 75200

5 0 ) .
1H a1)/53\%'\152‘2_83’&2/ %%SW ﬁb?)%%g{ggl@?gl"dgimmo (2H, m).
LRMSde?Csnltm&hZZL@[M BOC]”

3-{(2R)-2-[(2R)-2-(tert-B. utyl di net hyl sil anyl oxy)-2-(3

PABSMAT125, IR 2 PR ORI tt

| / HM 0 Preparatjon 136 (250 g, 3.1 mol) and
pal | adi um on- car bon™{' ' 5 net hanol (100
m -) were hydrogenat edcrat psi/ R r 20 h. A

solution of ammonia in nmethanol (2M 50 m-) was
Prepdmﬁoan'bet (2@ gt IS0 ahinollewasdreated witlhrtrifucroacefihacid (35

Al mitulg gt fo shroranm Fhetufubingbelic At rampved in
va%§9 ahe) d.carmlo#r@thbﬁégq%nsmgraﬁws Tlfeoﬁﬁﬁ[]fé HRIbhsfied with

yield a dark green solid. The crude material was
sahuswdlummywog@'lcarbmat@gﬂﬂ5©hr5ll,.) ahdtwashed with sodium hydroxide

(1S L oK SR BinGa Sidapitso et vasredwi, brs: o mi) and
dr@él' Mboﬁdélo'@ve a"erW &lﬂgﬂwg 7@'\%2}90'6) 3I6—| ('jo 18 (3H,

I—le/]RMGQI\AHZHCB)sQEB B51.0476H,28), 21$6 (2I—B@i)238135 (1HHdE), 5.33

@Ry, 257 40 g 7807906, h; UniS gl 278 e

Preparation 136 : 3-{(2R)-2-[(2R)-2-(4-Benzyloxy-3-formylaminophenyl)-2-
(tert-butyldimethylsilanyloxy)ethylamino]propyl}benzoic acid benzyl ester

CH
Hsc>|\tI:H3
H,C” ~Si,
HC™ O 0
H
NY\©)L0
Foaaasane
HN\|
|

Preparation 135 (3.70 g, 13.8 mmol) and preparation 12 (3.20 g, 6.9 mmol)
were heated to 90 °C for 26 h. The mixture was allowed to cool and diluted

" with dichloromethane (100 mL). The organics were washed with sat. sodium

hydrogencarbonate (200 mL) and concentrated in vacuo. The crude material

" was purified by chromatography (x2), eluting with ethyl acetate:heptane 0:100

to 40:60 to yield 2.0 g (52 %) of the title compound.
LRMS APCI m/z 270 [M+H]"
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15 (s), 9.53 (s); LRVs APCI mz 473 [ MtH] + Preparati on
138 :

WGO20(GAR842- [ (2R) - 2- (tert - Butyi di net hyt si | anyl orgTAR2008000619
fornylami n o-4-hyd roxypheényl)ethylami no]
propyl }-N-[2-(4-hyd roxyphenyl) -
2- et hyl propyl ] benzam de H3C H3 H3C H3C Si,ON O/ OH

Prgﬁﬂfﬁﬁ(ﬁf& N\,\Ef D rljl e g&ﬁ%ﬁ&ﬁ%agﬁ-é&yﬂlﬁn&lﬁ}lgIanyloxy)-2-(3-.
B e e L o

method similar todd§tespf preparation 27. WO
2005/ 092840 PCT/ 1B $§00619 107 ~H NVR (400Mz,

CD30D) 6: -0.24 (3H M), 9-0408 (3H, ): 0.76 (9H, s),
0.99. (3H d), 1.28 , ig?FEi:fﬁgaH(SH, n, 3.46
(2H, s), 4.60-4.63 Lﬁ;jﬁl;fr 6 .70 (3H, m,

6.77-6.80 (1 H, dBf, T.20-7.34 (4H n), 7.45 (1 H s),
7.50 (1 H d), 7.92fWW 3 (1 H d), 821 (s), 8.55
(s); LRVs APCI nfz 620 g MtH + 5 Preparation 139:

Vet hyl 2E)-3-[3-(2- | h | | at 0 H3C
Prepardions 148 (2001 33 Moo Bl BAIGABIBIHERITREL %, 205 mg) in

(. : r  ABr 69 ;
B G077 TR PR M 88 DA for 90 HO%A soluton o
arhmonid irhmdthayslp@ddps0malL) Was(a2dded gandAhedmintoie akowled to stir

triethylamne (82 m-) ip acetonitrile (900 m-) was
fof 2. ERe rariulis WA e kgTeA fEra AdUbRe Wajth Juss washed
willPtHeSammithia ‘i‘ﬁlg{étﬂﬁno AbdS ;m,sto%L?? and th&38kulting organics

tenperature and the solvent renbved in vacuo.

cdpwenfrateat toyiehy af dash geetnusolid.hr e cogte phgtedaliwasgpurified by
ch%%%tc?g%%ﬁ n,eélﬁ{irlm1 Iwi%}'nc8ltc‘il“oerome’chane:methanol:0.88 ammonia 100:0:0
to 75:20:5 to yield the title compound as a dark green solid (131 mg).

'H NMR (400MHz, DMSO-g) 8: -0.18 (3H, s), -0.06 (3H, s), 0.77 (9H, s), 0.89
(3H, d), 2.61-2.68 (2H, m), 2.65-2.73 (2H, m), 2.80-2.86 (1H, m), 4.56-4.60 (1H,
m), 6.75 (1H, d), 6.81 (1H, dd), 7.83 (2H, d), 7.70-7.75 (2H, m), 8.00 (d), 8.25
(s), 9.53 (s); LRMS APCI m/z 473 [M+H]"

Preparation 138 : 3-{(2R)-2-[(2R)-2-(tert-Butyldimethylsilanyloxy)-2-(3-
formylamino-4-hydroxyphenyl)ethylamino]propyl}-N-[2-(4-hydroxyphenyl)-

2-methylpropyl]lbenzamide
H

HCJ] | §Hs , :
H.C” _>Si. OH
H
N N
. cn
HO CH3 ) 3
HN
N
o)

The title compound was prepared with 4-(2-amino-1,1-dimethylethyl)phenol
hydrochloride (Acta Chem. Scand. 8, 1203, 1207; 1954), using a method similar
to that of preparation 27.
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90:10 to 70:30 gave the title conpound as an orange

oil (54.3 g). 15 1H NWR (400MHz, CD3OD) b: 2.15 (3H,
weResporao (2H, s), 3.77 (3H, s), 6.43-6.39 (1prEg/IBY0P5/000619

7.20-7.18 (1 H, d), 7.34-7161 (2H, t), 7.41-7.39 (1 H

d), 7 66-7.62 (1 H d); LRVMS ESI : nlz 241 [ M+Na] +,

217 [MH". Preparation 140 : Methyl

%Nhﬁ%&§98®8@o%§¥1%3?§”¥¢%%38@eaat5%&& 5% 0.78 (9%, 5}, 0.00
o 2 O S Ao P % 0 (B (T 1. m). 6.66-

6.70%aK) nY; 67718.803HH, sid), 22647.346(34!-4 i), 7)45 @He)27 D (1H, d),

7. % 'ﬂ?é L&H c§> 5%175%8 ?Qf' (8 L&;ﬁ%&égﬁ %@F 6%15['\&?'%]1*27 09

[ MENa] +, 219 [MH". WD 2005/ 092840 PCT/ | B2005/ 000619
108 Preparatl on 141: Met hyl [3-((2R)-2-{[(1 R -1

Prepacation 139stMethyl (2EpBB<R0x ppeonyl) phepyliecnyiate
hydrochloride o Hi NI .CH3 CH3 CH3 / Prepared
according to the procedure used f@r preparation 19,

using preparation jcl4 Lye fthecgitl e conpound as

a white crystalline SW@ZOGM—E, CD3CD) 8:

1.18-1.16 (3H d), 1.7-1 3H, d), 2.62-2.56 (3H,
A@quq%nggf §~§ ng‘@pyi%getgnéoga (i &13 ngl&)me yé%cé/?@tf (40.4
o758 i) pifechil ettt §1.9,6. »Z—q"]"%i)l o ofigfosphine
(2142 g, 704 3n{r(02)R;md teiethylamine (82 mL) in acetonitrile (900 mL) was
hepted 21 el tinder A-ARtddeR Kt BEEhrd ToP 1B halE fhd reaction
mixture was cooled to room temperature and the solvent removed in vacuo.
Purification by flash column chromatography eluting with pentane:ethyl acetate
90:10 to 70:30 gave the title compound as an orange oil (54.3 g).
'H NMR (400MHz, CD;0D) &: 2.15 (3H, s), 3.70 (2H, s), 3.77 (3H, s), 6.43-6.39
(1H, d), 7.20-7.18 (1H, d), 7.34-7.31 (2H, t), 7.41-7.39 (1H, d), 7.66-7.62 (1H,
d); LRMS ESI : m/z 241 [M+Na]", 217 [M-HJ.

Preparation 140 : Methyl 3-[3-(2-oxopropyl)phenyl]propanoate

o)

HyC o-CHs
0

Prepared according to the procedure used for preparation 26 using preparation

. 139 to give the title compound as an orange oil.

'H NMR (400MHz, CDs0OD) 5: 2.14 (3H, s), 2.64-2.60 (2H, t), 2.96-2.92 (2H, 1),

. 3:66 (5H, s), 7.05-7.04 (2H, d), 7.11-7.09 (1H, d), 7.27-7.23 (1H, q); LRMS ESI

m/z 243 [M+Na]", 219 [M-H]".
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Preparation 141 (3.25 g, 8.98 mmol ) and sodi um
hydroxide (5M 9.0 nL, 45.0 15 mmol) were stirred in
wa 2dostvzesane (40 nL) and water (40 nmL) for 18 RCT/IBE05/000619
sol vent was renoved in vacug and the materi al
di ssolved in water, acidified to pH6 with
hydrochloric acid (2M which solidified over 18 h. The

PraphidlgR?,, 1B 1T SRRl 20 L1 SRR Bt Fponyt
etﬁﬂ%ﬁlm%rbbyl)ﬁhéhymprdpdrtﬁte%ydTbehid;duaé ate was -

evaporated to 20 | eave a foam whi ch was suspended in
di et hyl et her (x3) to yield a colourless foam (1.96 g,
70 %9 . . 1H NWR ( CD3(D)80113(3H d), 1.62

(3H, d), 2.42 (2H, NHng: M, "2.84 (2H,
t), 3.08-3.42 (2H, IT)CH4CI41;652(1H M, 6.86 (1H,
d), 6.98 (1 H s), 7.11-7.22 (2H, m), 7.45-7.52 (5H,

Prebareld@dﬁo@mﬁg toithe pidtedurdllised Soreparatiorn 9148ing preparation
140y iste B YHeOBPOUARAS A Whitd chystalline solid.
1“"'8?@%%@@%&?8‘%‘%28§y5]1%8@?§'<h%3]‘38”f B 5, . 262:256

(3Ry epaRB9-21851 (E2H ( 1), 920@3 12.2A, mipl3).3443. 29t(|1H &ﬁ) @61 (3H s),
di_chl or onet hane

4. é4 éaﬁ%&?m Th GOBRE @1, & T ARTHAD (hhladsct. 2815 (1H, 9, 7.54-
XgmM@,Sﬁgﬁﬁg_T_ Q%ST@"'QV 6.27 mmol) and the

solutio t 'to stir 5 for 3 h. The sol vent
vvas rermved and the residue taken up in ethyl acetate

Prgprratinn ndagsy " AR 2R S RasdiAma)bropyilphenyi)-

and renpval of the solvent the nmaterial was
pr%h’i‘?'ﬁ' (ﬁgy chr omat ography, eluting with
dr ehl or onet hane: net ol:0.88 ammpia 99.7:0:0.3 to
96.7:3:0.3. The prr ; g from 10
di et hyl ether (x3) to ylcgl m-solid (2.3 g, 86 9.
~H NVR (400MHz, CDCl3) 8 08 (3H, d), 1.30 (3H, d),

Pr%;)é%ﬂ%nf’ﬂl( 53*25r@H .8.88 Gﬂmog ! é§6lunﬂhyd%>@éeii5ﬁ/? si é'i'nl_ 45.0
mm@sweresatu(r@cm h«p-dmave M@cm a_ndmatgm mu}sfor Yo h. The
SRR oty Pyt Paculs ead egrarial dissolvedipgtpies) pridgied to
pHY16) withpiaydrbchldfic acid (2M) which solidified over 18 h. The solid was
filtered off and dried in vacuo (1.0 g, 36 %). The filtrate was concentrated and
tetrahydrofuran added and the mixture filtered. The filtrate was evaporated to
leave a foam which was suspended in diethylether (x3) to yield a colourless
foam (1.96 g, 70 %).

H NMR (400MHz, CD30D) 6: 1.13 (3H, d), 1.62 (3H, d), 2.42 (2H, t), 2.55-2.64

“(1H, m),’2.84 (2H, t), 3.08-3.42 (2H, m), 4.46-4.52 (1H, m), 6.86 (1H, d), 6.98

(1H, s), 7.11-7.22 (2H, m), 7.45-7.52 (5H, m); LCMS APCI m/z 312 [M+H]"

Preparation 143: 1-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-{3-[(2R)-2-((1R)-1-
phenylethylamino)propyl]phenyl}propan-1-one
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O HZN~ N~ CH3 "/ ' [/ Preparation 143 (2.20 g,

5.16 mmol ), ammonium formate (1.63 g, 26.0 nmmol) and
woabdsades4m hydr oxi de (500 ng) in ethanol (40 meLTABRI065/000619

heated and stirred 20 at 7® C for 4 h. The m xture

was filtered through a filter-aid and the sol vent

renoved. The material was purified by chronmatography,

eluting with dichl oronet hane: net hanol 0. 88 amoni a
99.7:0:0.3 to 94*5\4013to yi el - colourless oil
whi ch was evapora < T;{ 3) (1.26 g,
76 % . 1H NWR (4OOI\/HzH s 10/1 11
(3H, 2x d), 2.43-2.48 25 2.62-
Prgpaatmmz(m 95, 2Bl tnaquqylamymea(zb@zam 1(9104 hinol) in

dugi}lorcg%g@%?%@d( gl rvr\féréjtéé el yith -2:8nRE41, %&ﬁﬁ?‘lx}\%ﬁdamhne

hé&ﬂﬁbﬂﬂﬁ% h&teT( 1| m@@@ 2D Ofrh1) drid th esxsultihg eoldtfn left to stir
Benzyl oxy- 5-

foR)B I1- (T@,tsoblgpg,msnr@(npg,\feg pgq)thg)@;;uiue takgmup in ethyl acetate
r@ washdd [v;i §at4sgii|§mg gencarb 5134 ?O mL), brine (3x 20 mL)
I'soqul no Xo="propyl

armadhedi téNlayf"o@m nAffert filiradiqrn andlréfmlvaho’i tﬂ;e soivenbthe Matdtial was
CSI'"OHO

3 N ~ |/ I /. \V 1 [ e
puyifiede By ¢ PBr%%tBSl'ﬁngm@ﬁ_"gpaW% \Qi‘ih‘\orﬁ?r@g%%&'ﬁmﬁthﬂwl'o 88
I
argﬁgagﬁr Z??Zﬁé 9%’% 1%)% 96‘!??3@%%‘ (%%Eo%ﬁ&wgzt 2 SEOGKIQ@D:??%; from
dibthyteihein®dds to Wewa@ah‘m-sg)ld (208.0Ba%H, s), 0.82 (9H,

ol @G Dt gt s ;. T3 (H i biap2.59 (11, i 2.64-
2. ?@?W'@g ?ﬁ%é(%_l?ﬁﬁ (rpiyh 3Z§ 37923% 954)8 #)(5'118(1?0 4 72 (1H, ),

6.8871.38 ¢) SHLOYH.CHMS ARG m&74ZMMﬂ-H]

Preparation 144: 3-[3-((2R)-2-Aminopropyl)phenyl]-1-(3,4-dihydro-1H-

isoquinolin-2-yl)propan-1-one
o

HN N

Preparation 143 (2.20 g, 5.16 mmol), ammonium formate (1.63 g, 26.0 mmol)
and palladium hydroxide (500 mg) in ethanol (40 mL) were heated and stirred
at 70 °C for 4 h. The mixture was filtered through a filter-aid and the solvent
removed. The material was purified by chromatography, eluting with
dichloromethane:methanol:0.88 ammonia 99.7:0:0.3 to 94.7:5:0.3 to yield a
colourless oil which was evaporated from diethylether (x3) (1.26 g, 76 %).

" 'H NMR (400MHz, CDCls) 8: rotamers 1.10/1.11 (3H, 2x d), 2.43-2.48 (1H, m),
2.62-2.76 (3H, m), 2.78-2.86 (2H, m), 2.96-3.02 (2H, m), 3.08-3.18 (1H, m),

3.58 (1H, t), 3.81 (1H, t), 4.53/4.73 (2H, 2x s), 6.98-7.24 (8H, m); LCMS APCI
m/z 323 [M+H]"
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.Preparation 146: N-{5-[(1

R)-1-(tert-Butyl di nethylsilanyloxy)-2-((1 R-2-{3-[3-
wO0390k/0d2daydr o- 1 H-i soqu PCT/IB2005/000619

i nolin-2-yl)-3-o0xo-propyl ] phenyl }-1-

met hyl et hyl am no) et hyl ] - 2- hydr oxyphenyl } formam de

H3C?C CH\~SI.0 0 3H~N~NI / CH3 H\\ 15 Q

Pr epar ed e fr e n
Proparnen abad ol R 2rmpragpay R iR f’@fér{« dime@Visilavioxy)-
2- ({ﬂamréa’-gﬁ(m d.#%.p&mluﬂoyw&ér(ﬁgﬁwms) &E@@O A pgl’lr)henyl} 1
methyléthylamii@ethyi]phengl}fermangide H ),

3.60-3.65/3.74-3.77 &2H, 2x t), 4.56- 20 4.66 (2H, 2x

s), 4.78-4.84 (1 HChfh 6.80-7.24 (1 H m, 8.10 (s),

8.31 (s); LOVB APGictitg 617 [M+|—|]+ WO 2005/ 092840

PCT/ | B2005/ 000619

N- Benzyl (3-{2-]

f or myl ami noPox phenyl ) °2-

hydr oxyet hyl>s no CI—HJH hyl propyl } phenyl ) acetam de OH

NH /N HJ\ \ OHN) O Preparation 15 (24 ng,
tetr

The titfBgcarhhoyd ?v%@g‘céedm?dfo@wﬁ{sa?@amn Y484l BrémarBon 12,
usﬁgfaurhbﬂﬁd ahilgrab tﬁét 6%@p%watﬂﬁi 436 @2{6 fﬁg) qu%)

] tetrahydrofuran (5 wer e added and heating
H iNVMRi (@08MHz) rCDzCﬂll)rﬁ hmtamrﬂn -0.18e(3bh19) e . Oﬁva(gHr o2 (9H,

) do0aetiit Bl 85 c i e Mt 0SB T . m), 4.58-
4 7@ gﬂ!‘ r)h) W83 gdifSi0ln{ £ ds B7-6187 h@rp! mf X8 boand s e ahit #08-7.39
(3H m), 7.45-7.60 (2H , m), 8.20 (d), 8.31 (d); LCMS APCI m/z 707 [M+H[*

Preparation 146 : N-{5-[(1R)~1-(tert-Butyldimethylsilanyloxy)-2-((1R)-2-{3-[3-

(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxo-propyl]phenyi}-1-
methylethylamino)ethiyl]-2-hydroxyphenyl}formamide

nosJ o
H L,C G, C,Sl o

R
e
CH
HO s

HNmO
Prepared using the amide from preparation 145 and the method described for
preparation 15 to yield a brown foam (280 mg, 100 %). )
'H NMR (400MHz, CD30D) §: rotamers —0.14 (3H, s), -0.03 (3H, s), 0.84 (9H,

's), 1.08-1.12 (3H, m), 2.54-3.20 (11H, m), 3.60-3.65/3.74-3.77 (2H, 2x t), 4.56-

4.66 (2H, 2x 5), 4.78-4.84 (1H, m), 6.80-7.24 (1H, m), 8.10 (s), 8.31 (s) LCMS

" APCI m/z 617 [M+H]"



10 ' HNMR (CD30D, 400 MHz) S: 1.05-1.09 (6H, m,

2.69-2.78 (2H, m, 2.78-2.83 (1 H m, 2.87-2.93 (1
wol200909263053 (2H, s), 4.35 (2H, s), 4.65 (1 H, pdd)B2005/000619

6.82-6.86 (1 H m, 6.99 (1 H dd), 7.03-7.06 (1 H,

n, 713728(7H m, 8.08 (d), 8.28 (s), 8.55 (s),

8.61 s) MS (APCI) mlz 476 [ MtH] ; HRVS C28H33N304

476 ?5 MWL 23??( E(?@f ?gg.[f? {{@-ﬁ-hydroxyphenyl)-z-

h dmgb I8ftifio]-2-methylpropyl}phenyl)acetamide
ydr X)ﬂ/{%heny } 2- hyoygxy%)t’ ‘)’/I ar¥)r1o]-2 met hyI propyl } ph

enyl)acetamde CH3 dH\ N/ I N CH CH3 O HO
H\W O Prepared us{ e e atlon 16
and the nethod de np e 1 " HNVR

(CD30D, 400 Mg . 6H, 4, 2.18 (3H, s),
2.19 (3H, S), 2.47-2.94 (4H, m), 3.52 (2H, s), 4. 27
(2H, s), 4.62 (1 HYdd), 4.65 (1 H dd), 6.81- 7.06
(6H, m, 7.12- 24 PSH m, 8.07 (d), 8.27 (s), 8.55

Plebsrathd 5 @ mis ’ﬁﬁ% Wi fdal ¢St Efydrturan (5 mL)

ar@WA&OER30n elr@mz@ﬁd)%)@@g’C ﬂ01218‘5hafm|f6rtﬁer ahquot of formic

N-[ 4- (di et hyl am n o)benzg %&ﬂ@( &BﬂZR 2;
agid 4P pymhdiang) tetrahydrodrapH| rva weteh 9@fi alingices Ipued for
/R,gﬂePh?ﬁyh} AEL BN R &hbl¥dnd theNpPbadd® Shffied by

chromatography (0-10 % methanol in dichloromethane + 0.3 % -ammonia). The

product was dissolved in methanol (x3) and evaporated (10 mg).

'HNMR (CD3;0D, 400 MHz) §: 1.05-1.09 (6H, m), 2.69-2.78 (2H, m), 2.78-2.83
(1H, m), 2.87-2.93 (1H, m), 3.53 (2H, s), 4.35 (2H, s), 4.65 (1H, dd), 6.82-6.86
(1H, m), 6.99 (1H, dd), 7.03-7.06 (1H, m), 7.13-7.28 (7H, m), 8.08 (d), 8.28 (s),
8.55 (s), 8.61 (s); MS (APCI) m/z 476 [M+H]"; HRMS C2sH33N304 476.2544
[M+H]” found 476.2533.

Example 2 : N-(3,4-Dimethylbenzyl)-2-(3-{2-[(2R)-2-(3-formylamino-4-
hydroxy-phenyl)-2-hydroxyethylamino]-2-methylpropyl}phenyl)acetamide

CH,
OH
7(\©/\m cH,
H,C CH
HO o ©
HN
B
(¢]

_ Prepared using the amide from Preparation 16 and the method described for
Example 1.

"HNMR (CDsOD, 400 MHz) &: 1.05-1.08 (6H, m), 2.18 (3H, s), 2.19 (3H, s),
2.67-2.94 (4H, m), 3.52 (2H, s), 4.27 (2H, s), 4.62 (1H, dd), 4.65 (1H; dd), 6.81-
7.06 (6H, m), 7.12-7.24 (3H, m), 8.07 (d), 8.27 (s), 8.55 (s), 8.61 (s).

MS (APCIl) M/Z 504 [M+H]"; HRMS CgH3/NzO4 504.2857 [M+H]' FOUND
504.2842.
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temperature for 18-72hours.

HN' /H5 0 A mixture of the product of preparation 27,
(131 ng, 0.21 mmol) and triethylam ne

woOnodspdesadb | uori de (16 NL, 0.10 nmrnol) in PCT/IB2005/000619
tetrahydrofuran (2 m-) wag12 stirred at room
tenperature for 3 days. The: m xture was then
concentrated in vacuo and the residue was purified by
col utm chr omat ography on silica gel, 10 eluting with

el T2 REL RSty B e R a2 45
(fo?@ﬂ%@ﬁ[ﬁd)zi-gggd( %ﬂ@dﬁ%ﬁkﬁgl &?ﬁﬁbrr;}éroﬁynbh@ﬁyl}

acataffidd. 99 (2H, ), 2 87 (6H, s), 3.47 (L H n), 4.23

(2H, s), 4.68 (1 H, dd), 6.67- 6.71 (2H, , 6.77-6.79
(2H, d), 6.90 (1H, m, 6.97-7.70 (m 6H), .97 (d),
8.27 15 (s), 8. H(s#; [ WHH] "
Exanpl es 4 to 22 W of the
general formnu hown HRel re prepared 20 using a

nmet hod si miHoar o t hat “desefi bed"f or exanpl e 3. The
appropriate staxting mnaterial.was treated with
1-1.1eq of triethylamne trihydrofluoride at room
tenperature for 18-72hours. OHH N O HOCH3 0 HN

A niiktdréloof @he Dptaiuét evd pfﬂ)éi@ﬁéhO%4©131 mg, 0.21 mmol) and
PCT/ | B2005/ 000619, 113 4

triethylemine triydioffypride (6 yly O.@O (@mola)m tgt&@lgy%r/'g_%'rag)(Z mL) was
st 3t e lrguf 0 i Yo i i i gt i
vadub Bndnthe fesithug vals, purified by 88lu tnrHchesthatagraghy dntsilica gel,
elu%%Q v?ﬁtt?6dichloromethane:methanol:0.88 ammonia, 100:0:0 to 90:10:1 to
afford the title compound as a brown foam in  36% yield, 18 mg.

'H NMR (400MHz, CD3sCls) &: 1.07 (3H, m), 2.57 (1H, dd), 2.67-2.76 (2H, m),
2.85-2.99 (2H, m), 2.87 (6H, s), 3.47 (1H, m), 4.23 (2H, s), 4.68 (1H, dd), 6.67-
6.71 (2H, m), 6.77-6.79 (2H, d), 6.90 (1H, m), 6.97-7.70 (m, 6H), 7.97 (d), 8.27
(s), 8.35 (s); LRMS APCI m/z 619 [M+H]

Examples 4 to 12

The following compounds, of the general formula shown below were prepared
using a method similar to that described for example 3. The appropriate starting

material was treated with 1-1.1eq of triethylamine trihydrofluoride at room °

OH

2L

HO

No. Q4 Data Yield




(1
8.

H m,
03 (s),

7.09-7.19 (
8.28 (s),

4H, m, 7.45
8.35 (s);

(2H, d),
LRM S APCI m z 517

7.99 (d),

wORbddloozs4aH NVR (400VHz, CD3CI3) 8: 1.09 12% NeR/1§RbE/000619
d, 2.60 (1 H dd), 2.74-2.82 N | (2H, m), 2.90-2.96
(1 H m, 3.00- 3.08 (1H, m, 3.53 (2H, s), 4.40 (2H,
$) 461 (1H dd) 678 (1H d) 691 (1H dd)
7 Bt ey 7P Ol Qi A3 T
8. 56 s m 6
( n ) - g 4350%3/?@9&6% 52‘255 @;EQLW%
(5H m 3.53 HN (2H, 3‘,§4-24714d2('ﬂHm)5)28(33(934 @8, (1H,

, 6.80-7.42 (14H, M 7 3. 59
?)s LRVE APCI mz 459 %%(%7%§ﬁ ik ?)Ltd%%lé
CoBCD) 8 31% OH 1 (e, 8p Lo4ay o (10, 1) 816 G
2.154 ~N CH, 3.02 (5H, S), n,
4.56-4.64- (1 H, m ed7)667392(2“18rs|d) 698 (71Ha,7d)(17@6 s,
8.27 (s), 8.56 (s); Cl 0
2005/ 89)2840 PCT/(|)Bzocg$HEo®§'97qy ,J§ &Mﬁmﬁé’«?’%,
502600) :]8:\/\;): ;96, 2EIS% (QH92!,(3}99 ct)i) 80$2(s2) 842835 ?E?'

46 H (2H S)s 35 (s) LRMSAPCI m/?Sﬂ[M H](' ’

5 o 'H NMR (400MHz, CDsCls) &: 1.09 | 12%
v@/mm (3H, d), 2.6Q (1H, dd), 2.74-2.82
BN (2H, m), 2.90-2.96 (1H, m), 3.00-
3.08 (1H, m), 3.53 (2H, s), 4.40 (2H,
s), 4.61 (1H, dd), 6.78 (1H, d), 6.91
(1H, dd), 7.02 (1H, d), 7.08-7.10
(1H, m), 7.12-7.25 (3H, m), 7.29
(2H, d), 7.78 (2H, d), 7.99 (d), 8.28
(s), 8.56 (s) LRMS APCI m/z 503
[M-HJ
* 1 . 0
6 O O ... | 'H NMR (400MHz, CD3OD) &: 1.05, | 10%
- 1.07 (3H, d), 2.54-3.06 (5H, m), 3.53
(2H, s), 4.40 (2H, s), 4.60-4.65 (1H,
m), 6.80-7.42 (14H, m), 8.00 (1H, s),
8.27 (s), 8.59 (s); LRMS APCI m/z
554 [M+H]" '
7 CH, 'H NMR (400MHz, CDsOD) &:| 31%
" 11.07,1.08 (3H, d), 2.14 (6H, s), 2.54-
.M ci, | 3.02 (5H, m), 3.47 (2H, s), 418 (2H, |
m), 4.56-4.64 (1H, m) 6.76-7.22 (8H,
m), 7.97 (1H, s), 8.27 (s), 8.56 (s);
LRMS APCI rm/z 506 [M+H]"




HOs), 6.76-7.40 (8H m), 7.66-7.74 (3H, m, 7.85-7.91
(1H, m, 7.96 (1H, s), 8.27 (s), 8.54 (s); LRVs APC
wonaos/08280[ MtHl + *9 H G H NVR (400MHz, CD3OD) PET/1R2005000619
25% 1.08 (3H, d), 2.58-3.00¢ (5H, n), 3.51 HO (2H, s),
4.29 (2H, s), 4.58-4.64 (1 H m, 6.71-7.23 (9H, m,
7.96 (1 H s), 8.28 (s), 8.56 (s); LRVs APCI mz 512

*@ MFHT= 1 NV ) e
§710 (3h q), (7 S8- 3. pd ' (IR (400NZ, CRAONY 3: 406, 8%
S : : 4. 6DODTEBH, J:J)HZ 42“2 847(59511'?), 3464 BH,
8l 29 (s), (s): LRVB APCl |z

;)
o 111 1 on i (B 9t 60 Eakbon .78 (39, | 3606
1.04 od .54-2.9 4
(2H, g) 4. )55 4.60 (1 @%‘78%0@%%&2?8$>%(§H
7.%53-7.61 Aéng mﬁ) 55 ﬁﬁ r1B57. 95)('”‘3, Iﬁ& Y.@B 18 @ .

. LRVS )
é:sésoo) 8: 1.05, 3%% [ﬁgﬂé @#(%%@%A% ?H,
m

3.51 (2H, s), 4335523!;M§W 4.52-4.60 (1 H m,
477 (

7.
546 [

O'i

675725(10Hrﬁ7 4H, m. 7.96 (1 H|s),

*8. 27 ( RVENMIRC(400MH25C 0,00 &: 1.02) L@5%
conpo Jped with 2M net hanol i c amm a
befiore 0

b (3BhUe2 580808 (Sthn), 3

(2H, s), 4.29 (2H, s), 4.58-4.64 (1H,
m), 6.71-7.23 (9H, m), 7.96 (1H, s),
8.28 (s), 8.56 (s); LRMS APCI m/z
512 [M+H]"

*10 ci 'H NMR (400MHz, CD30D) &: 1.09, | 24%
1.10 (3H, d), 2.58-3.04 (5H, m), 3.52
N (2H, s), 4.32 (2H, s), 4.60-4.64 (1H,
m), 7.05-7.24 (8H, m), 7.97 (1H, s),
8.29 (s), 8.57 (s); LRMS APCI m/z
546 [M+H]* |

1 O TH NMR (400MHz, CD50D) &: 1.02, | 30%
/HN 1.04 (3H, d), 2.54-2.94 (5H, s), 3.52

(2H, 5), 4.45 (2H, ), 4.55-4.60 (1H,

m), 6.76-7.29 (9H, m), 7.53-7.61

(3H, m), 7.96 (1H, s), 8.28 (), 8.55
(s); LRMS APCI m/z 528 [M+H]*

12 H "H NMR (400MHz, CDOD) &: 1.05, | 35%
O

l 1.06 (3H, d), 2.46-2.98 (5H, m), 3.51
(2H, s), 4.36 (2H, s), 4.52-4.60 (1H,
m), 6.75-7.25 (10H, m), 7.39-7.47
(4H, m), 7.96 (1H, s), 8.27 (s), 8.54
(s); LRMS APCI m/z 554 [M+H]"

*

crude compounds were azeotroped with 2M methanolic ammonia before
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purification by colum chromatography on silica gel, -

eluting. wth. dichloronethane: net hanol : 0. 88 ammoni a
woOQodAviz4 This was foll owed by further azeotr0E8B1005/000619

nmet hanol (x3) and di ethyl ether (x3) to afford desired

products as white solids 5 Exanples 13 to 23 The

foll ow ng conpounds, of the general fornulo shown

| ow e th a 0

purfiefih s SR o tTlRip@ely a8 NilBd Shel 2, ifting.  with
dichiiBicphétabnemsethaask@.88varhmohid 90: 11 .OT hit vwast im}lbm/enl by further

trlhydrofluorlde at room 10 te erat re 8@?
azepfropes i methapeldx3)and @.Lethyx/ethﬁ 66955 irRd praducts as
Whl&ﬁ SOI\Io QL Data Yield 0 13 G H NWR (400MHz,

8: 1-09, 65% 1.10 (3H, 2xs), 1.14, 1.16 (3H,
23(s), N~ 2.76-3.04 Efiampiles 13.t0R32H, nm), 4.67 (1 H,

dd), 6.84 (1 H d), T02 (11-1, m, 7.20-7.28 (4H,
m, 7-33- 7.40 (2H, m), 7.60-7.67 (2H, m, 8.12 (1 H,

T e

usifig aGivethodGRMIB) to fhat HeBEril9Eddor examiple 3. The appropriate starting
material was treated with 1-1.1eq of triethylamine trihydrofluoride at room
temperature for 18-72hours.

OH o
H
N
Q
H,C CH,
HO
HN\“/H '

o}

No. Q4 Data Yield

13 ¢ ['"H NMR (400MHz, CD3OD) &: 1.09, | 65%

HN/\/© 1.10 (3H, 2xs), 1.14, 1.16 (3H, 2xs),

l 2.76-3.04 (6H, m), 3.56 (2H, m),
4.67 (1H, dd), 6.84 (1H, d), 7.02
(1H, m), 7.20-7.28 (4H, m), 7.33-
7.40 (2H, m), 7.60-7.67 (2H, m),
8.12 (1H, d), 8.29 (s), 8.64 (s);
LRMS ESI m/z 534 [M+Na]"




H3C OH (3H, s), 1.13 (3H, s), 2.10 (3H, s), HY 2.21

(3H, s), 2.70-3.02 (6H, m, 3.51 (2H, t), 4.62-4.68
wO20d4/092840 6. 79-6.81 (1H, m), 6.82-6.87 (2H, PLT/IB2003600619

7.07 (1 H m, 7.31-7.39 (24 nm), 7.69 (2H m, 8.09

(1L H s), 829 (s), 8.63 (s); LRvs APCI m z 520

[I\/H-|—|]+*15/\ -OHHNI\/R(4OOM—|z CDGOD) 6: 1.06 39%

cg R LA KT e AT

: " 823 %M&ﬁ%ﬁik) LLWES%AP | .2
“H ) 21211(43%3% 2g/0- -3027(8H3.r0p 3.9H,

1|H %), 7.34-7.58 2ﬁ7ﬁ)§&6"}f%7d‘}'ér%‘b§’67%6 8105

1H ). 827 (5). BI39H( i), 6L PN 501

H + *17 H3C OH 1H NIVR ( 400MHz, q) 09 40%
IN CH (3H, s), 1.16|(3%7 @H., mog/.83{-38) (2H3m), $1

(

(

g

3, s), 2.75-3.06 (6H & you3.45

s 3 1 (1H, rr),(6. 5738%12"% "@) ?%Mﬁ%ﬁ%ﬁ)’
7.02-7.04 (1H, n), 7.38.8341s)f 2LRMS APCI m/z 520
[M+H]"

* 1 . 0,
15 O O o H NMR (400MHz, CD3;0D) &: 1.06 | 39%
(3H, s), 1.12 (3H, ), 2.72-2.98 (4H,
«—HN
m), 4.58-4.67 (3H, m), 6.77-7.00
(4H, m), 7.16-7.73 (10H, m), 8.04

(1H, s), 8.27 (s), 8.59 (s); LRMS
APC| m/z 554 [M+H]"

16 TH NMR (400MHz, CD30OD) &: 1.06 | 41%
OH
H? (3H, s), 1.13 (3H, s), 2.72-3.00 (4H,
m), 4.54-470 (3H, m), 6.78-6.86
(3H, m), 6.97-6.99 (1H, d), 7.34-7.58
(8H, m), 7.71-7.76 (2H, m), 8.05

(1H, s), 8.27 (s), 8.59 (s); LRMS
APCI m/z 554 [M+H]"

"7 FeC OF | 'H NMR (400MHz, CDOD) o: 1.09 | 40%
AJC[ (3H, s), 1.16 (3H, s), 2.08 (3H, s), |

- H? B e 1221 (3H, s), 2.75-3.06 (6H, m)
345351 (2H, m), 4.66-4.71 (1H,
m), 6.53 (1H, s), 6.83-6.88 (3H, m),
7.02-7.04 (1H, m), 7.32-7.41 (2H,
m), 7.63-7.68 (2H, m), 8.11 (s), 8.29
(s), 8.63 (s); LRMS APCI m/z 520
[M+H]""




m, 7.63-7.68 (2H, n), 8.11 (s), 8.29 (s), 8.63 (s);
LRVS APCI mz 520 [MrH WD 2005/ 092840

WOGTsI0B2A05/ 000619 117 *18 H 1H NMVR (400MHz, EOB@EI065/000619
8: 1.06 43% HN cH3 (3H, sW171.13 (3H, s), 2.13 (3H,

s), 2.71-3.00 (6H, nm), 3.47-3.56 (2H, n), 4.64-4.69

(1H, m, 6.63-6.65 (1 H m, 6.83-7.39 (6H m, 7. 60-

e I G o
33% | 1 T HO

o A = @138) (3H; é)(iﬂl'ﬂs ng 33 213 gm(él)H)
H, lT) 6.81-6.83 (12 1-3@0 (6H121n7 ﬁ441-§5$ @,

126-7. 48 (5H, ,1.70- H, $),

28 (s), o0 (g; L & BEy (1g)28"§m06§f$%5 b
| VR (400Mtz, COBCID1FY )08 8487/90(BKI3Hh) ST 601 {15
T Z? ’462'( .%Zl, (GE')’ , *) 7660 § @tsznom 09111H63)z 8949, | (1
HTT) m ,6' g.laé-zglf 72) (%ﬁn{ )011_8@%%5@%)%,%35@6 Lg),
161 (s); LRVB APCI HGOB [ MeH + *21 ci 1H NWR
Dﬂl\/l—|71 cDI0D) 5 1. 1’2 700/n HO (3H <) 1.18 (QI—I s)

N = e
=

) T -
l\

Y
3 r@/"\ m/\

180-3.06 (4K SN I )'H NMR (¢00MHz, CQ:@m) 4: 712091 %
y O (3H, s), 1.14 (3H, s), 2.77-3.00 (4H,

Ho O m), 4.63-4.67 (1H, m), 4.98 (2H, s),
6.38-6.40 (1H, m), 6.81-6.83 (1H,
m), 7.12-7.14 (1H, d), 7.26-7.48 (5H,
m), 7.70-7.78 (4H, m), 8.06 (1H, s),
8.28 (s), 8.60 (s); LRMS APCI m/z
528 [M+H]"

*20 CH, 'H NMR (400MHz, CD3sOD) &: 1.09 | 48%

1 (@H, s), 1.15 (3H, s), 2.17 (BH, ),
AN cH, |2.75-3.00 (4H, m), 4.37-4.46 (2H,
m), 4.64-4.82 (1H, m), 6.79-6.82
(1H, m), 6.91 (2H, s), 6.97-7.01 (1H,
m), 7.33-7.40 (2H, m), 7.68-7.74
(2H, m), 8.05 (1H, s), 8.28 (s), 8.61
(s); LRMS APCI m/z 506 [M+H]"*

*21 G 'H NMR (400MHz, CDs0OD) &: 1.13 | 20%

"o (3H, s), 1.18 (3H, s), 2.80-3.06 (4H,

AN m), 4.52 (2H, m), 4.64-4.77 (1H, m),

o) 6.82-6.84 (1H, m), 7.00-7.25 (3H,

m), 7.39-7.44 (2H, m), 7.73-7.78

(2H, m), 8.08 (1H, s), 8.29 (s), 8.62
(s); LRMS APCI m/z 546 [M+H]"
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cl 6.82-6.84 (1H, m), 7.00-7.25 (3H, m, 7.39-7.44
(2H, m, 7.73-7.78 (2H, m, 8.08 (1 H, s), 8.29 (s),
we 2603/09¢s3); LRVS APCI m z 546 [ MtH] + WO 2005/ 0@28E105/000619
PCT/ 1 B2005/ 000619 118 *221H# NVR (400MHz, CD30D)- S:
1.07 62% N1 off (3H, s), 1.13 (3H, s), 2.73-2.98
(4H, m, 4.63-4.76 (3H m, 6.75-6.78 (11-1, nm),

* - -y L Py 21V S o1 0
SR e K R 2
528 H] P27 (BHWBH( 4§01V, (3QD%¢D:: 73-2 980(71H3 %0

H\I s

2, 72-2. 96 (4H, m), 3.9B ? @3§)7% 2H56m& 7@7826¥8|p1,1
6.[72-6.74 (1 H d), 2- 618 111-
M. 7.20-7.36 (4 rﬁ?ﬁv_ﬁb-éz%*-P§H,<% N ERT
Elanpi o 16; s azeoilroped wit h 2h MR ANOL Lo Sarbni a
bef gPe pur i fication. @fu@é"c&ﬁp%ﬂé %6922& t oped
vvi th 2M net hanol i ¢ ammNg Klﬂépfn?z Fﬁgél | atl on by

ut I

—

| umm chr omat oqraphv on silica ng wt h]

23d| chl or onet pame dribl NMR 48011z, COODY:5t.1.0N] s 35%
wgs follo furtrer Sngeotro:ﬁéé i n et hanol (x3)

and diveth er (xa)(3’("o f 1 Irla( ﬁ},eb3§r Gllcs)s | as
W p Ex | eg 7 I
Cq Irr;)giﬁgésl of tﬁgpggrera b%@rrmﬂ-g shb §%? QWV\E)I’ ()

priepared using a net|/Hco6-di70 (2H, mp 6.1246. 'Meﬁtlﬁj ded for
exanpl e 3. The approqg a | S
trieated with 1-1. 1eq cdf'&ts %ré‘{ h{’s'gng)rer;aé‘? gﬂjTlvofm)uori de
at| room tenperat ur e |f7080. 53¢ 4HIGHS, .49-7.57 (2H, m)
8.06 (1H, s), 8.29 (s), 8.63 (s);
LRMS APCI m/z 520 [M+H]"

Example 14: was azeotroped with 2M methanolic ammonia before puriFication.
* crude compounds were azeotroped with 2M methanolic ammonia before
purification by column chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia 90:10:1. This was followed by further
azeotropes in methanol (x3) and diethyl ether (x3) to afford desired products as

white solids

Examples 24 to 27

The following compounds, of the general formula shown below were prepared .

_using a method similar to that described for example 3. The appropriate starting

material was treated with 1-1.1eq of triethylamine trihydrofluoride at room

~ temperature for 18-72 hours.



WD 2005/ 092840 PCT/ 1 B2005/ 000619 119 OHH N Q H3C

CH3l HOO J?JN ~ H\y\H O No. Q Data Yield 24 OCH3
wWol2008R9£8400MHz, CD30D) 8: 1.01 75% HN Q (3H, BLT/IBR2008000619

(3H, s), 2.63-2.87 (4H, m 198.52 (2H, s), 3.84 (3H,

s), 4.38 (2H, s), 4.56-4.60 (11-1, m, 6.78-6.80

(112-1, n), 6.94-6.97 (11-1, m, 7.00-7.02 (11-1, :

7.11-7.20 (4H, m, 7.2657.29 (2H m, 7.87-7.89 (2H,

d), 7.98-7.99 (d), 8.54 (s); LRVMG'ESI mz -

534 [M+H 25 HO 1 ; DAL 3 -20. 96- 41%

1.04 (9H, nm), 2.6( 4 N9 6 HBc~ 3.33 (2H,

m, 3.66, 3.79 Ho Ixs), 4.61, 4766 (2H, 2xs), 4.64,

4.79 (11-1, m, 6,56 (41-1, M, 6.73-6.79 (2H, m,

6.92-7.19 (6H, m, 7.\5’2(3 (11-1, nm), 8.23 (s), 8.65

(s): LRVB APCl nfz 558 [MrH + /- H NVR (400Mz,
CDCI3) 8:0 98 (3H 030 26 OH HN . - ~ =

No. Q4 Data Yield

24 o—cH, | 'H NMR (400MHz, CDsOD) &: 1.01| 75%
HN/—©—<O (3H, s), 1.03 (3H, s), 2.63-2.87 (4H,

m), 3.52 (2H, s), 3.84 (3H, s), 4.38
(2H, s), 4.56-4.60 (1H, m), 6.78-6.80
(1H, m), 6.94-6.97 (1H, m), 7.00-7.02
(1H, m), 7.11-7.20 (4H, m), 7.26-7.29
(2H, m), 7.87-7.89 (2H, d), 7.98-7.99
(d), 8.21 (s), 8.54 (s); LRMS ESI m/z
534 [M+H]

25 HQ 'H NMR (400MHz, CDCls) &: 0.96-| 41%
1.04 (9H, m), 2.60-2.88 (4H, m), 3.16-
"\ 3.33 (2H, m), 3.66, 3.79 (2H, 2xs),
f ¢ 4.61, 4.66 (2H, 2xs), 4.64, 4.79 (1H,
m), 6.56 (1H, m), 6.73-6.79 (2H, m),
6.92-7.19 (6H, m), 7.98 (1H, m), 8.23
(s), 8.65 (s); LRMS APCl m/z 554
[M+H]"

26 H "H NMR (400MHz, CDCls) 8: 0.98 (3H, | 93%

s), 1.00 (3H, s), 2.61-2.84 (4H, m),
3.48 (2H, s), 4.30 (2H, s), 4.54-4.57
(1H, m), 6.75-6.77 (3H, m), 6.91-6.94
(1H, m), 6.96-6.99 (1H, m), 7.08-7.18
(6H, m), 7.33-7.40 (4H, m), 7.98 (s),
8.21 (s), 8.56 (s); LRMS ES| m/z 568
[M+H]"




s), 1.00 (3H, s), 2.61-2.84 (4H, m, 3.48 (2H, s),
4.30 (2H, s), 4.54-4.57 (1H, m, 6.75-6.77 (3H, m,
w6 200/08294 (11-1, m, 6.96-6.99 (11-1, m, 7.0811B1H85/000619
(6H, m, 7.33-7.40 (4H, m 1207/.98 (s), 8.21 (s), 8.56
(s); LRVS ESI niz 568 [M+H + WD 2005/ 092840
PCT/ 1 B2005/ 000619 120 27 off H NWR (400MHz, CD3OD) 8,

+OF—44% —(3H—S)om 1'%(1{]‘ igotres "D9°DS4'_:, = nf)ﬁ4%
D (2H, 34 (2H, R41 QOMHz, ;

1 1
> {7/? N o 8 286(@-‘ (%) 10?% 65&%/5 %%3(%?'" ?26

H + Exanpl & 28: N-{1m), 3.52 (2H[ m), f4 34 (2H s), ;161 I
tyl-2-{3-[(2R 2 or pheny
gaﬂyéroxy{et hgll(}a)m |Qg( )9?%1 ig% g%e%gkﬂ@ dS}- H

CH3 OHM /H O %g@sm gwr&) @f0d- hezzomum) 8io6

paration 34 (500 % amoni um
flupride (200 ng, 5.4 (hirbid), 8:28nfs rﬁaﬁél(s)g'ARMS)Al%ﬁildh
watpr (1.5 m-) was h C for 18 hours. The
reacti on m xture was tﬁgg%%ml rated in vacuo and
the| residue was purifjed by colum chromatography on
Si ca mal el uti ng wi th

di chl ororret hane: rret hanol : 0. 88 ammoni a, 90:10:0.1, to

Ebarnhle 2, NodeAnmmnbi a2 3{15’8@?152?9 I —
21h§drdxﬁhg§&nlﬁb)prbf2$jﬁte9@l}aﬁaﬂ 2.36-2.98 (5H,

. 6.46-7.20 (6H,
796(1H s), 8.48 (s), 856(3).,. LRVS ESI m z

506 [ MH] + - M@

\n/H

(o}

>— 3 o
QO $O' o1 g

U 6I—|
- 1
D
:)

HN

S5 A mixture of the product of preparation 34 (500 mg, 0.81 mmol) and ammonium
fluoride (200 mg, 5.4 mmol) in methanol (5 mL) and water (1.5 mL) was heated

at 40 °C for 18 hours. The reaction mixture was then concentrated in vacuo and

the residue was purified by column chromatography on silica gel, eluting with

dichloromethane:methanol:0.88 ammonia, 90:10:0.1, to afford the title

10 compound as a foam in 84% yield, 347 mg.
'H NMR (400MHz, CD30OD) §: 1.05-1.10 (m, 3H), 1.64-1.74 (6H, m), 1.98-2.03
(9H, m), 2.36-2.98 (5H, m), 3.36 (2H, s), 4.46-4.60 (1H, m), 6.46-7.20 (6H m),
7.96 (1H s), 8.28 (s), 8. 56 (s); LRMS ESI m/z 506 [M+H]"

15 Example 29: N-(3,4-Dimethylbenzyl)-2-{3-[2-({(2R)-2-[3-(formylamino)-4-
hydroxy phenyl]-2-hydroxyethyl}amino)ethyl]phenyl}acetamide



10

.15 Exanpl e 29:
N- (3, 4-Di net hyl benzyl )-2-{3-[2-({(2R)-2-[3-(fornylam n

WO 2605/092840lr OXY PCT/IB2005/000619
phenyl ] - 2- hydr oxyet hyl } am n2i) et hyl ] phenyl } acet am de OH
H3 / CH ? NI ~N\ HOO HN /HO WO 2005/092840

PCT/ | B2005/ 000619 121 The title conpound was prepared

o GompRL R Wos PLsRreR it 156 prosgics §F prebatpifR A2, Using a
s.mgpmahommataez@nrs@sum a2k, M 318 (2H
s), 28 (2H, s), 4.81 (1

r—mw (4eomrrz( m,ora) 2.2 ,zmr) 3@0 zHom)( 318 (2H,m), 3.28 (2H,

b 50 o4 28130 o 51ttt MzS a1t H, B diehiH. ml. Fos 2n,

m},0nRo mehs m)9%7.30e1 9anes. db (6p810 FS)SDRMS BSl awe\iRI+]”
prepared 10 using a nethod simlar to that described
for exanple 3. The appropriate starting material was

treated with 1-1.leq c_ge trrFthgég gge tri hydrofluoride
at room tenperature f CHH \ N/ H3C
CH3) OHO HNyH O No. QL Data Yield 301 \ .S\ HNW

(400MHz, CD30D) 8: 0.94 26% N i (3H, s), 0.97 (3H
Thg folloveing (@mpeynds. afethe. general-form|a shasn (mlpwsyere prepared

usgpég_ rg%é)?jd( %lh‘nl%t,g %I?abrggs;:g' %d gfgr_p,r]?(amgle@. 'FI‘:rLel appropnriate starting

material was treated with 1-1.1eq of triethylamine trihydrofluoride at room
temperature for 18-72hours.

OH (
H '
N - Q,
H,C CH
3
HO
HN H

No. Q4 Data Yield

30 S<. |'H NMR (400MHz, CDs;OD) &: 0.94 | 26%
}Nv©/ (3H, s), 0.97 (3H, s), 2.33 (3H, s),
2.56-2.81 (4H, m), 3.43 (2H, s), 4.21
(2H, s), 4.52-4.55 (1H, m), 6.73 (1H,
m), 6.89-6.95 (2H, m), 7.03-7.13 (7H,

m), 7.98 (d), 8.19 (s), 8.52 (s); LRMS
ESI m/z 522 [M+H]




m, 7.98 (d), 8.19 (s), 8.52 (s); LRM5s ESI mz 522

[ MFH " WD 2005/ 092840 PCT/ 1 B2005/ 000619 122 31 F 1H
wOlths(o4giadvHz, CD3COD) -& 0.99 27.% ~N | F F ( BE/IB005/000619

1.01 (3H, s), 2.60-2.85 (42 m, 3.49 (2H, s), 4.36

(2H, s), 4.54- 459 (1 H m, 6.75 (1 H d), 6.92 (1

H, dd), 6.98 (1H, d), 708718(3H m, 7.31 (2H,

e
—U\_/

e e AR T |
7 smﬁ%}f o)l (oM, 8, 307)a1L 59270 gt

8 (M .34 (2 %
H “d), 6.92 (1 H, |m@), G%Qm,lﬂ) wﬁ(ZHos),#M-

b (3, 864 (5): T an 1 o Snh B

¥ (400MHz, CD3OD) 8:ddh, @RS, la)( 3|'d)8 3)18 38R2n)3H,
2.62-2.86 (4H, m)|,

5 8 56 (a w Ml 85 Cel . o Bolasg &00213

R e e

I mz 560 [ M+H] + - mwmﬁ(mow CD30D) 8 0} 93

\‘w

4

ey l\')—l' N (O

[€¥)

1

N TPk
O

O

% (3H _s) ] (3 <) 51.2 83 (AH OH

W on M@m YVIRs (300METz SCDROR) 3 097 | 36%
3-6. 4 ( 6.°GH, s), 1.00 (3H, s), 2.59-2.86 (4H,

m), 3.48 (2H, s), 4.34 (2H, s), 4.53-
4.56 (1H, m), 6.74 (1H, d), 6.92 (1H,
d), 6.98 (1H, bd), 7.08-7.17 (3H, m),
7.29 (2H, d), 7.55 (2H, d), 8.00 (1H,
d), 8.22 (s), 8.64 (s); LRMS ESI miz

=L

501 [M+H]*
33 o 5(,: 'H NMR (400MHz, CDs;OD) &: 1.00 | 49%
}Nv©/ ! (3H, s), 1.02 (3H, s), 2.62-2.86 (4H,

m), 3.47 (2H, s), 4.30 (2H, s), 4.55-
4.58 (1H, m), 6.82 (1H, d), 6.99 (1H,
dd), 7.04 (1H, d), 7.14-7.23 (5H, m),
7.29 (1H, s), 7.31 (1H, s), 8.07 (1H,
do, 8.29 (s), 8.64 (s); LRMS APCI m/z
560 [M+H]"

34 : - ~ " ['H NMR (400MHz, CD,0D) 5: 0.93 | 82 %
_ N O (3H, s), 0.96 (3H, s), 2.51-2.83 (4H,
OH | m), 3.47 (2H, s), 4.34 (2H, s), 4.52-

4.55 (1H, m), 6.73-6.76 (3H, m), 6.90-
6.97 (2H, m), 7.04-7.06 (2H, m), 7.12-
7.14 (2H, m), 7.20-7.33 (5H, m), 7.99
(1H, bs), 8.21 (s), 8.54 (s); LRMS
APCI m/z 568 [M+H]"




6.97 (2H, m, 7.04-7.06 (2H, m), 7.12- 7.14 (2H, m,

7.20-7.33 (5H, m, 7.99 (1 H, bs), 8.21 (s), 8.54
w0205/ APCI m z 568 [ MtH + WD 2005/ 092840PCT/1B2005/000619

PCT/ 1 B2005/ 000619 123 35 W3 | H NVR (400MHz, CD30D)

-8: 0.99 50% ci (3H s), 1.01 (3H, s), 2.61-2.86 (4H,

nr),347(2Hs)423(2Hs)455 458(1Hnr)

fafe WBZ?@W'—? R e T A

WH 09 é3FlD?s(?3)2 $1-2188034400¢
(2, ), 2.52-2.87 (8I-Hn) 31)47 QZ}SQSI 24-123s§ H,ss)554 5561

1H ). 4. 56-4.59

g 48 ?)ZH, n, 7. m-#ﬁs#éﬂ* ﬁ‘?6) E%%ééﬁgm mg)(%g- 3
(). 655 (& LRV ARSIS (11 iR 03074 (88,
(400MHz, CD3CD) 8: 1.

2.47-2.95 (4H, m, 3. (dirl @MB 2&)(3 38%6 (§)3H+RM§ AElCL

2H, s), 4.60 (1 H d f d 6.98 (11-1

<(3Id), ?04 (11-(1, d), %?4%?%%“'? ) 7.44 EZH, ) |

36. 44 (ZHde@EE 06 (|I'HH, NMR é&oém-(zg)co%o@?) s.’%oz-?l\@%
trie

Ol

APCl m z 55 Hl + Bx ﬂ) 8 to 46 The appropriate
anildes, tri ¥ ani ne BH, 8)drie®4 USH, 0%, (144duBS 42BNt )

tertper atur e For 2 dayd M@0 B8 BH, Y 2.82-2.87 w,
m), 2.39 (2H, s), 3.55-3.61 (1H, m),
4.56-4.59 (1H, m), 6.76 (1H, d), 6.93-
6.98 (2H, m), 7.07-7.16 (3H, m), 8.00
(1H, d), 8.23 (s), 8.55 (s); LRMS APCI
m/z 486 [M+H]"
37 'H NMR (400MHz, CDs;OD) &: 1.06
0\\3//\0 (3H, s), 1.08 (3H, s), 2.67-2.95 (4H,
}N\/Cr m), 3.07 (3H, s), 3.56 (2H, s), 4.45
(2H, s), 4.60 (1H, dd), 6.81 (1H, d),
6.98 (1H, dd), 7.04 (1H, d), 7.14-7.25
(4H, m), 7.44 (2H, d), 7.84 (2H, d),
8.06 (1H, d), 8.28 (s), 8.61 (s); LRMS
APCI| m/z 554 [M+H]"

Exarmlés 38 to 46

The apbropriate amides, triethylamine trihydrofluoride (1 equivalent) in
5 tetrahydrofuran (5 mL) was stirred at room temperature for 2 days. The mixture
was then concentrated in vacuo and the residue freated with ﬁ‘lethanolic
ammonia and evaporated (x3) to leave a foam which was taken up in
dichloromethane:methanol:0.88 ammonia, 90:10:1 filtered, then pufified'by

column chromatography on silica gel, eluting with



was then concentrated in vacuo and the residue treated
wi th nethanolic ammonia and evaporated (x3) to | eave

wa 20aasahi ch was taken up in PCT/IB2005/000619
di chl or onet hane: net hanol : 0188 ammoni a, 90: 10:1
filtered, then purified - by colum chromatography on
silica gel, eluting with WO 2005/ 092840

PCT/ | B2 / [ 0 : L
aiEpibgamathosisrainhorEgs Sriitbfies 3 FertSerBo M i Compound.
ad | & mivhi whichasvad sdisbuledi in nivetisarml andnéveperatedt @), then

-(x3), then suspended in diethylether and eyapor ted
syspended iRy digthylgtha ard svaperated3) te vield awhitesg 'qﬁo

HN.H O No. QL Data Yielgh 38 H NVR (40QMHz, CD3OD) 8:

1.07 52% (3H, s), 1.14 {3Hns), 2.73-3]/00 (6H m,

3.57-3.62 (2H, m, A . I 3.~ 6083 (1H, d),

7.01-7.05 (1H, m, .61-7.67 (2H,

m, 8.09 (1H, do7 Bv~Z . LRV APCl nifz

476 [ MrH + 39 1H NWVRy(40QMHz, CD30D) 8: 0.94- 65% ~N

1.34 (11 H m, 1.58- O (6H m, 2.74-3.00 (4H, m,

3.14-3.30 (2H, m, 4.B85-4.69 (1 H m, 6.83 (1 H d),

"7

7.02 7.06 (1H n), 7 32-7 31 (2H ) 7 37- 7 73 (2H __
Noy,| 8.07 (QH, d), 8|30 (s), 8.630a%a; LRV APCI nf 2Yield
AL FAAclfi o 4011 ANIND L AODOAONL o) P =\ fa) 4 OO0—~-064 AL
T R A far, Cber o0i00)"51.0F | 52%

~ (3H, s), 1.14 (3H, s), 2.73-3.00 (6H,
m), 3.57-3.62 (2H, m), 4.65-4.70 (1H,
m), 6.83 (1H, d), 7.01-7.05 (1H, m),
7.16-7.40 (7H, m), 7.61-7.67 (2H, m),
8.09 (1H, d), 8.29 (s), 8.63 (s); LRMS
APCl m/z 476 [M+H]"

39 "H NMR (400MHz, CDsOD) &: 0.94- | 65%
}NVO 1.34 (11H, m), 1.58-1.80 (6H, m),
2.74-3.00 (4H, m), 3.14-3.30 (2H, m),
4.65-4.69 (1H, m), 6.83 (1H, d), 7.02-
7.06 (1H, m), 7.32-7.31 (2H, m), 7.37-

7.73 (2H, m), 8.07 (1H, d), 8.30 (s),
8.63 (s); LRMS APCI m/z 468 [M+H]"

40 O 'H NMR (400MHz, CDs;OD) &: 1.09 | 69%

cAN (3H, s), 1.11 (3H, s), 1.46-1.80 (6H,
m), 2.76-2.95 (4H, m), 3.35 (2H, bs),
3.69 (2H, bs), 4.62-4.65 (1H, m), 6.82
(1H, d), 6.99-7.02 (1H, m), 7.18-7.30
(3H, m), 7.33-7.37 (1H, m), 8.04 (1H,
s), 8.29 (s), 8.63 (s); LRMS APCI m/z
438 [M+H]"




AVI1 m), 2.76-2.95 (4H, m), 3.35 (2H bs), 3.69 (2H
bs), 4.62-4.65 (1 H m, 6.82 (1H d), 6.99-7.02 (1H,

woReoshiRe 7. 30 (3H, m, 7.33-7.37 (1 H m, 8rO#1EDbE/000619
s), 8.29 (s), 8.63 (s); LRV APCI nfz 438 [ MtH + WO
2005/ 092840 PCT/1B2005/ 000619 125 41 1H NWVR (400MHz,
CD30D) -& 1.04 52% ~HN F (3H, s), 1.11 (3H, s),

T o Sy ) R ot 3 60R] e
83’;@”’ ’ S)ﬁﬁf %P 1(15)(3&8 5)3 269,3 ORI\? ’g/:l
HN[ (3H, s), 1.13 (3H,M) 3.47- ggﬂl(zgg '("QH“ %462 @J:L‘ %0

Ciin o et G S dhm

(40 m,
4.63-4.67 ,
SLO 7. go((laH ;T) 8723@077‘61 (84, BOW(ﬁH 8),78.204H,

s), 8. 61 (s): LRVS APCL iz
488 [MrH + 43 - H NMS)( im&m ) ABCI 1z %%
(3H, s), 1.13 (3H s gHil 3.04 (8H, ~HN s),
4.50-4.80 (20, m. a8 L Ty, "6.96-7.06 (1 H_).
47 L7207 (4H, 71|31NKA|42(4(0©|N€|Hﬂ) CI,00) :74,0621155%
m, 8.06 8.27 (3), (3 m z
485 LA & (3H, 8), 1 5 (3H 2 188108 (2H

m), 2.64-2.80 (4H, m), 2.89-3.00 (2H,
m), 3.38-3.46 (2H, m), 4.63-4.67 (1H,
m), 6.81 (1H, d), 6.98-7.08 (1H, m),
7.10-7.30 (5H, m), 7.30-7.40 (2H, m),
7.62-7.70 (2H, m), 8.08 (1H, s), 8.27
(s), 8.61 (s); LRMS APCI m/z 488
[M+H]

43 TH NMR (400MHz, CDs;OD) &: 1.06 | 56%
/@ (3H, s), 1.13 (3H, s), 2.71-3.04 (8H, |

TN s), 4.50-4.80 (2H, m), 6.80 (1H, d),

6.96-7.06 (1H, m), 7.11-7.20 (4H, m),

7.31-7.42 (2H, m), 7.68-7.71 (2H, m),

8.06 (1H, d), 8.27 (s), 8.61 (s); LRMS

APCI m/z 488 [M+H]"

44 'H NMR (400MHz, CD;OD) 8: 1.04 | 62%

Y 1 @H, s), 1.11 3H, ), 2.70-2.97 (4H,
m), 3.06 (2H, t), 3.71 (2H, t), 4.64-
4.68 (1H, m), 6.82-6.86 (1H, m), 7.00-
7.06 (1H, m), 7.19-7.38 (4H, m), 7.61- |
7.64 (2H, m), 7.72 (1H, t), 8.08 (1H, |
s), 8.28 (s), 8.45 (1H, d), 8.63 (s);
LRMS APCI m/z 477 [M+H]"

HN

2/ N




44 | H NVR (400MHz, CD3OD) 8: 1.04 62% HN ~N | (3H,
s), 1.11 (3H, s), 2.70-2.97 (4H m), 3.06 (2H t),
WO 20@E/002H) t), 4.64- 4.68 (1 H n), 6.82-6.86 eaTHB2003/000619
7.00- 7.06 (1 H n), 7.19-12@38 (4H, m), 7.61- 7.64
(2H, m, 7.72 (1 H t), 8.08 (1 H s), 828 (s), 8.45
(1 H d), 863 (s); LRVS APCl miz 477 [MH + WD
o 8 -, ‘ =, J-f\ L aVal 45 faY Ll l\\ilh\_ln I4r\r\|n| o
R Tagdiitz, BN W08 6%
m, 3.8@; %&,6@.1(2 Ha3HDs), 2.76-3(&d. (68 -
63-4.66 (1 H, m, |6.80- .86§§3H, m, 7.00-7.06 (1
n, 7.12 (2H, d),| m)3350-8.69 (2 m)3.74. @b, 7565

" 506 (i) H + 46 [SSARRT R, BB6ES (et Ts.
13 27% *,, HN (3H| %00-71061 H,slrh,nisr).%z%@?dw.@gcesH,

| 3.62 (2H, t), 4./68-4.75 (1H_m . 6.85 (iH  d),
03 (1H, d). 7.37-7.%4%9 (2Hm)%y7.6 -.76551.2|7|OTTQ)2}8,-0%0,

. d), 8. 8. -
?/cs) ,(Aégl 'm)z 5351[2nﬁiﬁ*?%?”%?ﬁ%ﬁ%éﬁﬁ%&%ﬁé%?‘ 6:
4- 57% N1 1.24 |6k, 508 [M3:H0-3.06 (7H, n), 3. 80-
4—(1H bs) 3-3.07 (1 H_hs) 4.55-4.59 (11H

406 4 24 CorTE 'y NMIS. GOQNIT, GBy0D). Bo- 7135 27%
H., - 7301 (BHMs)™ 18- B#, )8 2.#3-3 b6 H,
m), 3.62 (2H, t), 4.68-4.75 (1H, m),
6.85 (1H, d), 7.03 (1H, d), 7.37-7.45
(4H, m), 7.62-7.70 (2H, m), 7.80 (2H,
d), 8.12 (1H, s), 8.30 (s), 8.64 (s);
LRMS APCI m/z 555 [M+H]*
47 O@ 'H NMR (400MHz, CD:OD) &: 1.14- | 57%
N 1.24 (6H, m), 2.80-3.06 (7H, m), 3.80-
3.84 (1H, bs), 3.93-3.97 (1H, bs),
4.55-4.59 (1H, bs), 4.68-4.73 (1H, m),
6.87 (1H, dd), 7.00-7.15 (3H, m),
7.20-7.30 (2H, m), 7.82-7.87 (1H, m),
8.09 (1H, s), 8.28 (s), 8.63 (s); LRMS
APCI m/z 488 [M+H]"
48 i Q 'H NMR (400MHz, CD;0OD) &: 1.14| 8%
(3H, s), 1.19 (3H, s), 1.74 (6H, s),
2.07 (3H, s), 2.15 (6H, s), 2.76-3.10
(4H, m), 4.56 (1H, bs), 4.64-4.72 (1H,
m), 6.84 (1H, d), 7.03 (1H, d), 7.31-|
7.39 (2H, m), 7.58-7.62 (2H, m), 8.11 |
(1H, s), 8.30 (s), 8.63 (s); LRMS APCI
m/z 506 [M+H]*

1N

3r37IANd
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8.09 (1H, s), 8.28 (s), 8.63 (s); LRMs APCI mfz 488

[ MtH + 48 1H NWMR (400MHz, CD30D) 6: 1.14 8-0/0 ~HN
wWO02b5/0938401. 19 (3H, s), 1.74 (6H, s), 2.07 (3PCTAB2005/000619
2.15 (6H, s), 2.76-3.10 (4M n), 4.56 (1 H, bs),
4.64-4.72 (1 H m, 6.84 (1 H d), 7.03 (1 H, d),

731 739(2H nr) 758762(2H m, 811 (1 H s),

e e o SO ORI I, 1%

30D) & 19%| £hg\(6h, Qﬁ)(ﬁfdo [k, 8).02261288).
6-2.38 ¥21-1, ny,
1(H|H dy‘) 216663 306@?"‘] (M).- 3_40r§ 58

.Y
~N N0
PN EST:

1, M), 4.46-4.56

(
3668 (2H 1. O B 600 |
) 3. 08 ((1g|,0 Hg} 3 (’E? 4 g5k 5(5[13” Pobnabadtes 1t
+
Ll 50 10 ol qmm(mawrsz (@369 6.80-6.000

6H, HN
7-3.60 (214, t), w1 &Bm ,8.961 7134 (—7il'S 5),78.08 %n

L ey o (g g T s RS ﬁécicf*’?
3 (s); LRVB APCI nﬁMﬁ\ZGH]]MH]+ Exanpl es 51 to |55

following comounds. of the general formia-shown

(o))
SRS

I\)\./-

O™ QO Wk Ul
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-
D ). T~ 4 EN=1 N

St

50el{ow wer EOprepay ed | H INMRy (&Oﬁaﬁrﬂm@a@mmtbwh at17%
CQbe”g,' P(ah, 0% RBPEARY 5t 5 2% 800 sk,

HN

o
)
W

m), 3.57-3.60 (2H. t), 4.63-4.71 (1H,
m), 6.71 (1H, d),6.82 (1H, d), 6.99-
7.09 (3H, m), 7.32-7.39 (2H, m), 7.61-
7.67 (2H, m), 8.08 (1H, s), 8.29 (s),
8.63 (s); LRMS APCI m/z 526 [M+H]"

Examples 51 to 55

The following compounds, of the general formula shown below were prepared
using a method similar to that described for example 3. The appropriate starting
material was treated with 1-1.1eq of triethylamine trihydrofluoride at room
temperature for 18-72hours.

OH 0
H
N
Q1
.. H.C: CH,
HO
HN H

- No. Q4 Data Yield




material was treated with 1-1.1eq of triethylam ne
trihydrofluoride at room tenperature for 18-72hours.

WO2003/092840N @~ / H3C. CH3' HO HN\ /H O No. Q pOamB2005/000619
Yield WD 2005/ 092840 PCT/ | B2005/ 000619 128 51 H NMR
(400MHz, CD3OD) -S: 1.04 81% i (3H, s), 1.12 (3H, s),
2.24 (6H, s), RHN 2.69-3.01 (6H, m, 3.52-3.55 (2H,

m 462 a6.-Q2_ @

I
»
»
L
Y
C

DY
iy

o *'7"(?@ N (GOBYIz. 760601) B 1 B0 o1%
. , 3 ; ARCI
N H I\/Rszmoébﬁz?)(’ %55@@' AS?’. 54%6(9?%%
111 (31 ??2%]69.-3591 a?ﬁzmzw.5ez3.ﬁg,(2m,om,3égs
'7.00-7.03 %-?2#%(1'*‘?%iggglé?ﬂi—ﬁﬂﬁf,“ﬁ
4H ), 7. 8bsT , ,
b6y I(11); bR 7‘1@%’?59571'81%%@5?“5’?
MHz, CD30D) 87.60-D309624, RINSQEH(1H) §),18.28

2.34 (6H s) oy Bdd &)/ LAGE ABer 2o 504!

[M+H]"

(y\~—"~ q

e T Ve L PP C
‘.I‘. _ i

=N W
387N _32

N

rwS -
= 0 0
—~
- - O~ pN—=- =~

,

TH NMR (400MHz, CD;OD) &: 1.04 | 79%
(3H, s), 1.11 (3H, s), 2.69-2.96 (4H,
c m), 3.01-3.08 (2H, m), 3.61-3.66 (2H,
m), 4.62-4.65 (1H, m), 6.82 (1H, d),
7.00-7.03 (1H, m), 7.16-7.21 (2H, m),
7.28-7.40 (4H, m), 7.61-7.65 (2H, m),
8.08 (1H, s), 8.28 (s), 8.63 (s); LRMS
APCI m/z 510 [M+H]"

A
N

il

=z

23

53 'H NMR (400MHz, CDs;OD) &: 1.05| 96%
(3H, s), 1.13 (3H, s), 2.34 (6H, s),
2.71-2.79 (2H, m), 2.95-3.01 (4h, m),
3.43-3.49 (2H, m), 4.64-4.67 91H, m),
6.83 (1H, d), 6.95-6.97 (3H, m), 7.02-
7.08 (1H, m), 7.33-7.41 (2H, m), 7.67-
7.73 (2H, m), 8.12 (1H, s), 8.29 (s),
8.63 (s); LRMS APCI m/z 504 [M+H]"

“HN

54 | - ~ | ™ NMR (400MHz, CDsOD) &: 1.04 | 86%
. ‘\HN/\/©/ (3H, s), 1.11 (BH, s), 2.27 (3H, s),
2.69-2.98 (6H, m), 3.54-3.60 (2H, m),
4.62-4.65 (1H, m), 6.82 (1H, d), 7.00-
7.14 (5H, m), 7.30-7.38 (2H, m), 7.59-
7.67 (2H, m), 8.08 (1H, s), 8.29 (s),

8.62 (s); LRMS APCI m/z 504 [M+H]"
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15

3.43-3.49 (2H, m, 4.64-4.67 91 H, m, 6.83 (1 H d),

6.95-6.97 (3H, m, 7.02- 7.08 (1 H m, 7.33-7.41 (2H,
woReoshotde 7.73 (2H, m, 8.12 (1 H s), 8.29 (BLTIBRVE®0619

(s); LRVB APCI miz 504 [ MriRo+ 54 1H NVR (400MHz,

CD3CD) 8: 1.04 86% "-HN (3H, s), 1.11 (3H, s), 2.27

(3Hs) 269298(6Hnr)354360(2Hnr)

T ST, ChloRT A IO 7% |

: ' shPE12m(3H,58f ples-B.o
20057B8282¢ 8p0D5/ 600619 %9 55¥H NVR (40 I\/Hz

3H3-63-3.97 (2H( 8), 3s§0-3742H, b2

Phigg-eike8 (fr nl s 33 (18 o)

4-4.68 (11-1, m

46 y )

7.34-7.48 (6H m, 7 6@2 (1-!4! &i) EBA 74@5@-16&1,(22621

m,| 7.72-7.76 (11-1 rl% (( ?

(11-1, s), 8.20 (1 H1 )8)87,@5157 ,6v_n)( )72-7L7ﬁ|v5
+

APCI nfz 526 [ M+
3-{(2R)-22-[(2E?.)-;|]-(3 or'myl’am n007épdh)§1cﬁb ))pﬁe1n8 1 -
hydr oxyet hyl am no] pr epy8}20\-(fi B; (), h§.@00Xs)p he.62| Qs)Z-

met|/hyt pr opyl 1 benzanmi de CH, H
AIPAY %] zam (e O BEO 556 [M+H]Z'

Example 56: 3-{(2R)-2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylamino]propyl}-N-[2-(4-hydroxyphenyl)-2-
methylpropyl]lbenzamide

OH
OH

o)
K
N
HO CH, H,C CH,

HN
7
(o]

The title compound was prepared from the product of preparation 138, using a
method similar to that of examples 38-50, as a brown glass (35 mg, 31 %)

'H NMR (400MHz, CD3OD) &: 1.03 (3H, d), 1.27 (6H, s), 2.56-2.90 (4H, m),
3.45 (2H, s), 4.55-4.58 (1H, m), 6.67-6.72 (3H, m), 6.85-6.87 (1H, m), 7.19-7.26
(5H, m), 7.38 (1H, s), 7.43 (1H, d), 7.91 (d), 8.21 (s), 8.51 (s); LRMS APCI m/z
506 [M+H]"

Example 57: N-{5-(1R)-2-((1R)-2-{3-[3-(3,4-Dihydro-1 H-isoquinolin-é-yl)-3~ :
oXoprobyl]p’heny’l}A -methylethylamino)-1-hydroxyethyl]-2-

- hydroxyphenyl}formamide

OH “ o
O
HO/Q/k/ CH,
HN
7
O H
The title compound was prepared from the product of preparation 138, using a
method similar to that of examples 38-50, as a brown glass (35 mg, 31 %)
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HNC | | 5 0 The title conmpound was prepared fromthe
product of preparation 138, using a nethod simlar to
woOheds/ots4exanpl es 38-50, as a brown gl ass (35 pgIIBH059H00619
"H NVR (400MHz, CD30D) 8: 1303 (3H, d), 1.27 (6H, s),
2.56-2.90 (4H, m, 3.45 (2H, s), 4.55-4.58 (1 H m,
6.67-6.72 (3H m, 6.85-6.87 (1 H m, 7.19-7.26 10

i OB R 9 & i b2, By o0 o,

NS [1H, 1)) 4544, 65F()3|-2 3; 6:75¢B.16- A0, dNR-2.97 (s), 8.28 (d), 8.56

H-|soumoI|n2 3-
Q)XBBN&) Hﬁ/ﬁﬁ(ﬁﬁ\dﬁ’éﬂ hyl et hyl am no) - 1- hydr oxyet hyl ] -
2- 15 hydroxyphenyl)formam de O—| O NN HOCH HWM O

The &t gblﬁ&n‘@pmbd d@ﬁpg{,ﬁ od SIFB‘F},—[ (tﬁgclgug t %% potent p2

pr eparation

gorist ﬁ!&r@&r@&hecﬂ@tnrﬂg kymwthginasale( r%ﬂiaml,oni%ma%bé/‘@etermmed by
2005/ 092840 PCT/1B2005/ 000619 130 1H NWR (400NMHz,

uep ofthgeftech of bria-3pdrenargicregeptor mq{a;horgoggelectncal

gl o b il i %, 0

n12 502 [M+H] ** The ability of the conmpounds of the
p@’g(gghaao act as potent (32 5 agonists therefore

'V@g' BhpRA3aHRY ihRe Pidsr WS- 50560, AiR Aladt By cbcasphyxiation
aﬁ@@&bﬁ?uﬁ\bhﬂh"fﬁim GheOferfbl idridriland 48 ‘i’rachea is_isolated. Four

stimul at'ed-contraction of guinea pig trachea strips
p(anaﬁéf@prpﬂ gret okiained fivareeach akimaliHatarting theidissaction fmmedlately

b2 P SR PR i Tartd B iedn TR g eaphe o
opéne@@y&i@% E@éarﬂl&@é’@bébb@é‘%é‘hﬁcﬁ@él@ ﬁﬁ.@.cfer e Hehsverse
ani mal , startl ng the dissection imediately
sections, 3-4 cartilage rings wide, are cut. The resulting strip preparations are
suspended in 5 ml organ baths using cotton threads tied through the upper and
lower cartilage bands. The strips are equilibrated, un-tensioned, for 20 minutes
in a modified Krebs Ringer buffer (Sigma K0507) containing 3 pM Indomethacin
(Sigma 17378), 10 uM Guanethidine (Sigma G8520) and 10 uM Atenolol (Sigma
AT7655), heated at 37°C and gassed with 95% 0,/5% CO,, before applying an
initial tension of 1 g. The preparations are allowed to equilibrate for a further 30-
45 minutes, during which time they are re-tensioned (to 1 g) twice at 15-minute
intervals. Changes in tension are recorded and monitored via standard
isometric transducers coupled to a data-collection system (custom-designed at

Pfizer). Following the ténsioning equilibration, the tissues are subjected to

. electrical field stimulation (EFS) using the following parameters : 10 s frains

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
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bel ow the larynx and taking 2.5 cmlength of trachea.

The piece of trachea is opened by cutting the
woaodsidvzsge opposite the trachealis nuscle, theRrCT/IB2005/000619

transverse sections, 3-4 a3wrtilage rings wide, are

cut. The resulting strip preparations are 15 suspended

in 5 mM organ baths using cotton threads tied through

t he. | ower .cartil age ba The stri RS ane
xRy it the, St o, WHEp "5 e ponidt Bedtdhg to the
praRehf iifeenfibAPR Rdaeer, thléf 8mp( @ R8N @t@%éédcwatmbntm of the

3 M I ndonet hacin (Sl 7378), 10 4M Guanet hi di ne
cyrsuigtive cdming tardbel d Aaruh@laﬂect Siggim afieTemaximalerasponse is

ren3d o G BSHBA 1" 0 The prepar ati one are |

aIIovved to equilibrate for a further 30- 45 m nutes,

Exiperirngniah prdtotol fer tdsegssmenteﬂg@teabym dfficady 9) twi ce
at 15-m nulﬁ1 mteerEd:s Changes in tension are
Br i

Fellowipg e gaytiration; ter dhe pasialiic iRt isi stopped and the

el : |
PR pEnket Wiff o' Qpfic @< GEppO M SmERBER (Siama 15627)
toegsiablish &t maximaheesposse in derens ldﬁjlahlbmdm of #% contractile EFS
el ectri field tlrrul t|on§ S|n thefollfo nr%
reSRPRRR: SPG 1SORTENN o Bencyares qtrNalsd Reripd gl 40 Minutes.
FENOWiR %Qtdhmlﬁg divd kH-4 ré&véfgﬁl g@nhéeaf clAR: %@Isbﬁ}enanne
cont | uously t hr oughout the | engt t he experi nent
isEcgTietl Quison @lntisswes c(lsamenalm @urveeflr)vbys maamm@f cumulative,

AP T R
chradeHiratibn ﬁﬁgét @é&(ﬂ)’s?’p" ?3% flemed wi tAy fheeend of the isoprenaline

above-described Krebs Ringer buffer by neans of
cuei tbe fireparaionp as‘yasweah\gg @gpln‘ o minutesdoeforg commencmg a

sthaY Blelss RR28 isphfertiing: (i MEMAT gontiol) gy zupefas agonist

a@éord&r@rtoathbqirés&tauﬂ)@nﬁbn Bats2 féghd?ﬂstt respbAses BfeeéRPressed as
i nvention is, added Eurrp is then stop%ed for the

pefceptage t'ﬂ'@'b't@urr@lfattthE Ssiragpanse: hbakt 1erabetas2 apgeaist are
nBQﬁ féeaf gex sl}@ éﬁﬁ%ﬁﬁ)‘?\sg.? 4 Spefdedidl (? ﬁ‘%etrﬂgxmal inhibition

out peri nen protoc

mﬁmedsbyntsopfemhenqu Quivef { daey EOL value for beta-2 agonist
eq U|l|brat|on to EFS, the perjistaltic punp is stop g
aa%dme 0 5?%;95%@!"%@.\/@59%&%@ Hhe E@rﬁ‘gqréraa@geo fcompound

rm'\qo ﬁ%ﬁ@@ﬂdlﬁ%é%@f@éﬁﬁéﬁ ﬁoﬁ’ob:e?% ?bégértﬁs% according to

response in terns o
thmpremntnhmrﬁiéﬁ arestbensmprémd ssprelatile petercyt toeisoprenaline

apfiaed by B e G het507 aBonbOUREB Ropesinil O|1|:8\erggto_

i soprenal i ne
Confirmation of beta-2 mé&diated functional activity

Beta-2 agénist 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 fesults in

the case of a beta-2 mediated effect in a rightward-shift of the test compound
dose response curve.
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is carried out on all tissues (isoprenaline Curve 1)

by nmeans of cunul ative, bolus addition to the bath
wa00sgoteabf | og increments in concentration. TRET/IB2005/000619

concentration range used 1332 e"9 to 1 e/3e-6 M At

the end of the isoprenaline curve the preparations

are washed again for 40 m nutes before comencing a 15

contspiieg i GnSaldnanes. PR ot oty o B froeptor

of tHY 86fnpbBlndBVrane fé\%lilbs(ﬂz AREPASS B dStRriiEry #é MRasure of
percentage i nhibition of the EFS response. Data for

theéy epncentsafion of canepounst ascording by tha presentnigvention required to
I nhi bi tion as erc a e maxjmal inhibition
prodursoalt Bpoftdel eRRE el ordie B2 TSR Eso val ve 1 or
bet a-2 agoni st 20 according to the present invention
CdrBpéiirkd ppe[lg_mtigﬁncentrati on of conmpound required to
produce halt rnaximal effect. Data for beta-2 agonists
10260 DIMSOnddimetbyisulfprident stoak apt aamapoundrie sdibifed to
S oy t [ renalipne. defi t he .
ol FredSe B E 200 IHY FRFuHS i fReH IR batrbca 10-poin

sefiHibg IdilitibAnc@ivebellain24 %l DMS 0. fleopidrailine @il 11-)5623) was

Bet a-2 agoni st activity of test conmpounds is confirne
usgdi 2 a Hlanglasd de srverysperimasieand fopeeairol wells on each plate.

DR kBl 8 B B R i e e

pre-incubated (for a mnimumof 45 mnutes) with 300
Cell\CuKiire118551 (a sel ective P2 antagoni st) which
results in the case of a beta-2 nediated effect in a

rj war d-shift of the test co ynd 30 dose, response
CROMINGRS THRmstss RURVbeells EoBoRBI oS XAresS NGB Aman b2
tid t a A&t o POs R RAY .
acn AR epfor GldiAOike el TNAS SR AE30) 1087 aiBouvier et
al.aMad Riarcheical 38n¢83M39 1883 CibDhB2olverd gwn in Dulbeccos MEM/

NGRRER 2 Gl s 3002 Drssiamentad withi thais otaidovine serum

0 !
(S b R oA ERPr 091030, 2C M BluERe: Sida, Brsta)
508 mg!tr_ﬂcgermtigire(ﬁﬁgmaj G%@Sd)oa?% 110 pgimlqh@@m_ le $Sigoma, P8833).

0 constr -point seni-lo
Celf8eresspadia o ooyt Soshssiendy frckatinge st g,
1-5627) was wused as a standard in every experinment

A Méthogontrol wells on each plate. 10 Data was
expressed as % | soprenaline response.
25 pl / 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 ul / 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

CHOhB2. 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,

SMP004B) containing 0.18 uCi / ml "®Il-cAMP (NEN, NEX-130) and plates were
incubated at room temperature for a further 2 hours. The amount of ?°l-cAMP

bound to the Flashplate® was quantified using a Topcount NXT (Packafd),



Cell Culture CHO (Chinese Hanster Ovary) cells

reconbi nantly expressing the human P2 adrenergic
woeesmbzaso (f rom Kobi | ka et al ., PNAS 84: 46- 50pCta82005/000619

and Bouvier et al., Ml Ph&macol 33: 133-139 1988

CHON(32) were grown in Dul beccos MEM 15 NUT M X F12

(G bco, 21331-020) supplenented with 10 % foeta

ST I e e REBASS,  Phros o
%(I§b;ﬂ'€ﬁahr@ Q@WI b P USH Q%Wﬂéa%étgf gigfnoif$833) -

I's were seeded to give a out 90 % confl uency for
testhg. Assay Method 20 25 pl / well each dose of
It bespibuadbers founchdhalr the qqmmmdﬁmb-fonnw@hm)aa@qqmmg to the

NE O _as_basal ¢ont and
PR BYPaND et S sttt nopxaMefs, T8, 57 fod show a p2
5 CcAMPETS, e&%\f,ggm of 25 pl / well PBS. Cells were
trypS|n|sed (0.25% Si gma, T4049), washed with PBS
(G bco, 14040-174) and resuspended in stinulation
buffer (NEN, SMP004B) to give 1x106 cells / m 25
CHOhB2. Conpounds were incubated with 50 pl / well
cells for 1 hour. Cells were then |lysed by the
addition of 100 pl / well detection buffer (NEN
SMP004B) containing 0.18 pG / nm 1251- CAMP ( NEN
NEX- 130) and plates were incubated at room
tenperature for a further 2 hours. The anount of
1251- CAMP bound to the Flashplate(r) was quantified
usi ng a Topcount NXT (Packard), WO 2005/092840
PCT/ |1 B2005/ 000619 133 nornal counting efficiency for
1 mnute. Dose-redponse data was expressed as. %
| soprenaline activity and fitted using a four
parSinmeter signoid fit. It has thus been found that
t he conpounds of forrmula (1) according to the present
invention that are illustrated in exanples 1 to 57
above show a 02 5 cAMP EC50 bel ow 5nM WD 2005/ 092840
PCT/ | B2005/ 000619 134 CLAIM5S 1. A conpound of
general formula (1), OHH




N RRRI (CH2)n Q (1) HOHN --H O wherein the
(CH2)n-C(=0) Q@ group is in the neta or para position,
wo 2005R028amd R2 are i ndependently sel ected fronmpETaBZH05/000619
Cl-4 alkyl; - nis 0, 1 on3®; - QL is a group
selected from R3I R4 (CHOP\ / R5 (CH2)g R6 wherein
pis1or 2and qis 1 or 2, said group being
CISRﬁ '!gnally bri dged by one 10 carbon atom R3 R38 R4
- N R6 and a group *-NR$-@-A wherein @ is a
a-C4 alkylene, R8 is Hor C1-C4 alkyl and Ais
' , said cycloal kyl being
1'%§?®¥§PP%§%§8%%@\}%¥9005/ 092840 PCT/ |1 B2005/ 000619
135 one or nore carbon atons, tetrahydropyranyl,
pi peri di ny®H tetrahydrothiopyranyl. or a group R3 R4
R7 R6 - R R4, R5, R6 and R7 are the
: elected fromH Ci1-C4 5

@" %9%%%1 CF(E'],) CN,

O

wherein the (CH2)-C(=0)Q’ group is in the meta or para position,
- R' and R? are independently selected from H and C4-C4 alkyl;
-nis0,1o0r2;
-Q'is a group selected from,

R3 R*
(e, -

*/N\(CHZ)Q R6

wherein pis 1 or2 and qis 1 or 2, said group being optionally bridged by one
carbon atom,

R3

and a group *-NR%Q%*A wherein Q2 is a C4-C, alkylene, R® is H or C4C; alkyl
and A is pyridyl, C3-C4o cycloalkyl, said cycloalkyl being optionally bridged by



CONROR10, NRI9R10, NHCOR10 and phenyl optionally
substituted with 1 to 3 groups selected from OR9,
woaba/oarsdo C1- C4 al kyl; - RO and R10 are the sareTaB2005/000619
different and are selected13¥omH or Cl-C4 al kyl and
the * represent the attachnent point to the carbonyl
group; 10 or, if appropriate, their pharnmaceutically
I ' y es
o 6F R P afbrft ey depity, bRUAIEL dnyBRYdR S pyranyt
oraxgroup ng to claim 1l wherein QL is a group *-NH Q2-A,
wherein A is cycl ohexyl or adamantyl. 3. A conpound
according to claim1 wherein QL is a group *-NH Q- A,
wherein .15 A is a dgtoup RR'R4 R5 R7 R6 wherein R3,
R4, R5, R6gand R7 are\the/same or different and are
S from H Cl- \kyl . OR9, SR9, SOR9, S02R9,
: ——BH2NROR10, CONRORLO,
optionally substituted WO
) - 619 136 with 1 to 3 groups
sel ected fRm , hRro andR®C1-c4 al kyl provided at
least 2. of R3to R7 are equal to H wherein RO and
R10 alr__éﬂt Qe sare or different and are selected fromH
- RY, R4 RCAR® and\R’. are the sammopdifiietie atand diragelezted fiom B, C,-C,

5 alfy)” iR R SRy SARTLSUERY, helo G0:RE G St oo SGatRR™,
¢ NRPREr 0 i
C@WFzé écgga R fQﬂI'_ilC@JR"-’ By %hﬁ@%%@hﬁ%sgb&%e&'ﬁth 1t0 3
groppepelasted ﬁm@%g-_%losma‘l}ﬁ% alNH2, CN, hal o, CF3,
and phenyl optionally substituted with OH 5. A

- ROHRAUR® AEGREUelife P diftdelt And 5860t 8P P8P C. -, alkyl

and the * represent the attachment point to the carbony! group;

10 or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates or isotopic v_ariations thereof.

2. A compound according to claim 1 wherein Q' is a group *-NH-Q?-A, wherein
A is cyclohexyl or adamantyl.

3. A compound according to claim 1 wherein Q" is a group *-NH-Q%A, wherein
15 Alis a group

R3 R4
R7 Reg

wherein R®, R*, R®, R® and R’ are the same or different and are selected from
H, C1-C4 alkyl, OR®, SR®, SOR®, SOR®, halo, CN, CO,R®, CFs;, OCF;,
SONRR™, CONRR™, NR°R™, NHCOR™ and phenyl optionally substituted



10

15

R3 RA RS R7 R6 wherein one of R3to R7 is OH or

phenyl substituted with OR 15 6. A conpound accordi ng
woaoasioazsan 1 wherein A is naphthyl optionally PCT/IB2005/000619

susbstituted with OR 7. A ¢&rpound according to any

one of claims 1 to 6 wherein Q@ is -CH2-, - (CH2)2-,

-(CH2) 3-, -CH2-C(CH3)2- or -C(CH3)2-. . 8. A conpound

ccording to claim/ whereign i S, - - .
Wi Gefend SRaSper o BERD bR 1 BI0 2 i-Ge AURATRYded at least 2
oep@fgﬂ?ggebgugh@iml wherein QL is 'R3 R4 R3 R4 *-N

_ NRE HRS R6 R6 wherein R3, R4, R5 and R6 are H.

10. A cgorrpoqul according to any one of clains | to 9
whaesiriRy aad Rs™ areothecsarar orslifienent and @revselected-fom H or C4-Cy
a@l lkyI . 11. A conpound according to claim 10 wherein Rl

d“Hor CH3 and R2 is Hor CH3. 12. A conpound

according to claim1 to 11 wherein nis 0 or 1. 13.
ATRecorbdRInd becardingpiediainh 3avherirm@ids aagmup HlH-@%akywherein

one of claims 1 to 10 12. 14. A conpound according to
Ads@ BREPof claim 1l to 13 wherein the (CH2)n- C(=O Q1
group is in the neta position. 15. A conpound
aggor dingsto claim| selected fromthe group
consi stiyng of 15

s -2-(3-{2-[(2R) - 2- (3-f or nyl am no- 4- hydr oxypheny
roxyet hyl am no]-2-methyl p
aceta md e; - N

wherein R3, R4, R5, R® and R are the same or different and are selected from
H, OH, CHs, OCH3, OCF3, OCH2-CH3, SCH3, N(CH3)2, N(C=0)CHs;, C(=O)NH,,
COOCH;, SO,CH3, SO:NH», CN, halo, CF3, and phenyl optionally substituted
with OH.

5. A compound according to claim 1 wherein A is a group

R3 R4
RS

R7 R6

wherein on'e.of R*to R’ is OH or phenyl substituted with OH.

6. A compound according to claim 1 wherein A is naphthyl optionally

. susbstituted with OH.

7. A compound according to any one of claims 1 to 6 wherein Q% is -CHy-, -
(CHz)2~, -(CHz)3-, -CH2-C(CH3)2- or ~-C(CHj3),-.

8. A compound according to claim 7 wherein Q% is -CHz-.
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hyd roxyet hyl am no] - 2- et hyl propyl } phenyl ) acet am de;

N-[ 2- (4- Chl orophenyl )ethyl]-3-{2-[(2R)-2-(3-fornylamn
wo-24doshgzRaoxyphenyl ) -2 20 PCT/IB2005/000619

hydr oxyet hyl am no] - 2- net hyhgr opyl } benzam de;

N-[ 2- (2- Chl orophenyl )ethyl ]-3-{2-[(2R)-2-(3-fornylamn

0- 4- hydr oxyphenyl ) - 2- hyd roxyet hyl a

9. %ﬁ?@%@fgi‘%@f’%ﬁﬁﬁﬁ %eig'ﬁ'y(a: EXyphenyI )= 2- hyd_r oxy

net hybgr opyl‘% N- ( 2- napht hal en- R3yl et hyl ) benzam de; WO
2005/ 2840, PCT/ | B2005/ 000619 |138

am\o-4- hy I:&pxyphenyl ) -
2- hydr oxyet hyl am no] - 2- net hyl pRopyI }benzam de; 5
N-[2-(2, 3-Di et hyl phenyl ) et hyl ]-3-{2-[(2R)-2-(3-fornyl

; - 0
Wé‘gﬂ%}gwk%ﬁiégﬁﬁﬁ%}%ymt hyl propy! benzani de;
3-{2-[(2R) - 2- (3- For nyl am no- 4- hyd roxyphenyl ) -2- hyd
100 Axgmnpwmdreno@rdmmletiw o fﬁflﬁ}'}qﬂ,ﬁ'g Wl’iédféin R"is H or C4-C4
phenyl )ethy enzanm d e;
alk:y??gdﬁz% 120‘( @fkl’f%r nyl am no- 4- hyd roxyphenyl ) - 2- hyd
roxyet hyl am no] - 2- 10
11rmt6dﬂn bgﬁala}ccblrd t IRE[gh a 2
3-{2-[(2R) - llzrggr gcﬂhww$§p03y%hpé‘néf)% %ﬁ)xlf/; H or
CHs: hyl ami no] - 2 mst hyI propyl } - N- phenet hyl - benzani de;
N- Cycl ohexyl net hyl - 3-{2-[ (2R) - 2- ( 3-f or nyl am no- 4- hyd

r o
2r gxye aamaé%?ﬂa%gégtqﬁ)%?’ 6% }%?an Efe,o (ir51 ‘N[5-((1
R) - 2- {1 1- Di net hyl - 2-[ 3- (pi peri di ne- 1- car bonyl ) phenyl ]
13eﬂ'h9|(ﬁ?rlﬁ)—ste}redisoimd of exaoehpound &MW@QWEH?@Hd HPEIERR 1 to
ide; 3-{2-[(2R)-2-(3-Fornylam no-4-hyd
12, oxyphenyl ) - 2- hydr oxyet hyl am no] - 2-
met hyl propyl }-N-[ 2-(3-trifl uoromethyl phenyl)ethyl]benz
a 2 - :
4 R Sempoinsatothy Sl Y oL Pl 163 wherein the (CHa)r
C(ﬁ@béygmmwlm tine ®tapesifibpr opyl ) benzani de;
3-{2-[(2R) - 2- ( 3- For nyl am no- 4- hyd
roxyphenyl ) - 2- hydr oxyet hyl am no] - 2-
15nﬁtdwhmmm/é3ccdhin@fi§'&1éirrﬂ Qéfééﬁéﬂ f#6m the graup %or}]mscfmgxof

5?3- or myl am no- 4- hydr oxyphe
N—Bgng,ylaaﬂs-, -[(2 -formylammo-4 -hydroxyphenyi)-2-

hydroxyethylamino]-2-methylpropyl}phenyl)acetamide;
N.-(3,4-Dimethy|benzyl)-2-‘(3-{2-[(2R)-2-(3-formylamino-4—hydrbxyphenyl)—2-

. hydroxyethy-/lamino]-2-methylpropyl}phenyl)acetamide;

N-[2-(4-ChIorophenyl)ethyl]-3-{2-[(2R)-2-(3—formylamino—4-hydroxyphenyl)—2-

. hydroxyethylamino]—2—methylpropyl}benzamide;

N-[2-(2-Chlorophenyl)ethyI]-3-{2-[(2R)—2-(3-formylamino-4-hydroxyphéﬁyl)-2—
hydroxyethylamino}-2-methylpropyl}benzamide;
3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2- -
methylpropyl}-N-(2-naphthalen-1-ylethyl)benzamide;
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met hyl propyl}-N-(2-pyrid in-2-ylethyl)benzam de; 25
3-{2-[(2R) - 2- ( 3- For nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxy

wethnsloaza4mo] - 2- PCT/IB2005/000619

met hyl propyl } - N-[ 2- (4- sul f asfoyl phenyl ) et hyl ]
benzam de;
N- (4- D et hyl am nobenzyl )-2-(3-{(2R)-2-[ (2R)-2-(3-form

340 WP e RomviaminrrduseenpheR BT BHENIPRZet o
mBHﬁ@proBM?] %(74' Mﬁ%h@nﬂ%tﬁﬂbén.@éw&g o-1

2 b
Ndzlé?eﬁ@imemwﬁanwﬁé%yﬁ-%h@dm»a«wbymwawmémmewphenw)-
r m : . .
2308 EBigamine k2 methyInraPYbenZAMIAS, y pheny ) - 2- hydr oxy
Nf[Qf(Ylsamrﬁ@ﬂwP/@rheﬁ?ﬂéﬂﬁkW% (2RMN2{(4-fofvAamino-4-hydroxyphenyl)-

roxybi pheny é enzam de 2005/ 092840
2-hguraxgetiyiniook gnet_’[wg)ropylbenzamlde

B
me ith ylphenyl)ethyl]benzamlde
Bﬁ@émgﬂ%:?gb@gﬂggmﬁm@&hwroxyethylammo}-Z-
e BRBYBI A RS SRy ety gnpamide;
3-15241@1%@—(&Famwlahm#hyd&ok@t{eh%ﬁ)z-ﬁycﬂrbﬁﬁéﬂw?lahﬁnb@izw|

am no-4-hyd ro

”@IWP&(W R P%?*P‘Mb']’@?%?'ld}?phenyl ) acet ami de;
N@i@@hé@ﬁé@ 3 42l1{) 013 Sy A HY A BhERgY ZRheny
hmdmetwlbhwh@lm nthylpropylibearathideg et yI ani no] nhyl } benza
N iRt Bimathg-2-£3-(Ripegidine  hoatonyDabemietianipek -

)Kd}g%ytl? %ylﬂ@rﬁ)w&hegyﬂe aIrnl r opyl } benzam de;
342{@R)2Q-Farro@afinoHayd rowmdﬂwﬂ%hymwﬂhmaﬁﬂhamxy

R OBy BRI (Kt PaorgraetuehienyReKMIBROEIdge: hy! ) benza
R g T oy e ey Y i 2
medixwkluwyl}d\ldfhpheﬁylpropyl)benzamlde

3- -[{%pé ?f %o}myw_ag’r\lng-}adﬁfci(r%xg?ﬁhsen?/\)[ﬂwyg loa?/et%\wzpn%n ﬂ- _m
m%tﬁy?i n[ob&l?)rv-ﬁwda% =5 9Brafide- 4- hydr oxyphenyl ) - 2=hydr oxy

et h am no
3+t @%mmwamnmmyﬂmmmmwwxyeﬂwtammnpnéhza
- Di.
8%5%@1‘?2’ I\i @Py Q&I %&%ﬂyl nF%Wﬂﬁ ‘am no- 4-
31{25[(20%)¥211(B’-th)1ylén’€m6!40%¥d?bhwrﬂéﬁylboi-h%I*B?(S/Eﬂ‘\'yra"nﬁi%ﬂ}@en

zam de;

meshypiopyR- N& {%sp%arﬂpyéheeylbeihw}bmaﬁmdar hyd

N R Rt GR35 2 Grpyiamino--

| hﬁdn{oay;bt(eaﬁ)y z-hgamigenwlaﬁnbmoﬁylwr%wé@maé 2- hyd

N-[5 -{(1 %)-2 -[3+( 3]4 Dlhydro-1H -isoquinoline-2-carbonyl)-phenyl}-1, 1-
dimethyl-ethylamino}-1-hydroxyethyl)-2-hydroxyphenyilformamide;
3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2--
methylpropyl}-N-(4'-hydroxybiphenyl-3-yimethyl)benzamide
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met hyl propyl }-N-[ 2- (4- hyd

roxyphenyl ) - 2- met hyl pr opyl ] benzam de;
WGO20@3/0ptaAR) - 2- ( 3- For nyl ami no- 4- hydr oxyphenyl ) - R€yB2003§00619

et hyl am no] - 2- et hyl propyh}s N- (4" - hyd

roxybi phenyl - 4-yl net hyl ) benzam de; 25

N- Adamant an- 1-yl -2-(3-{(2R) - 2-[ (2R) - 2- ( 3-f ornyl am no- 4

- | )-2-. .
S Pl R ne s rdrprenhamyeshciopyethylaminal-2-
m&ﬂﬁ@?@w.[@(mg)dm.z bidivmeti8ighehybeiAbéntanrrsa- 2( 7

rrene-

31{211{@a5?)y2 i?pﬁ@ﬁwﬂanlnQaddhydmnwlmnyja%hydr@p(yetmmmq]fa-hy

mf}'“tyi" Pﬁgﬁzwy)?‘?g@ %Y(%”%E'P%ﬁ%’m?)ﬁg WIbgpERBE s heny! ) - 2

N=(4 L3 L( .
o e G s pgroomhen
qumgﬂmlammmrgpylin%enyl)acetamlde

B S T e T e ey
hYdTbxyahVMiﬂl 9 th}’p’h@n 1) g%ﬁrtpmmﬁ?]ﬁgﬁdhylhbenzamlde
( 2Ry t(ﬁyfpgnylﬁg]mcz4 hydroxyphenyl)-2—

hgﬁbg%étﬂgl‘éw}u})}?ﬁ‘Wé(th}rp%éﬁ}btehkghm omet hoxy- benzy! ) acet
34 @RYR-B-Fofmbladina b Rydrpkyphersi )iBshy@rokGethyBIitind]id-2R
"@MWWM&#%?%W@W&@N@@'EWb‘MmﬁfPa’lﬁbWQ’WIﬂSr opyl } phe
3R LG P Eimyomine A hydroryphenyly 2 pydioxyetyiaminol2s
rrmthml)mpyl}dv# -hydroxy-3,5- dlmethylbenzyl)benzamlde

g¥ i{gﬁ%ﬁgﬁ-@mé@{] ar o ox éﬁerﬂy@"%-hﬁd %?(tye%{'lylammo]-Z-

)ﬁsr{)gﬁ@N %%Yg@xy%qép%tﬁélém Fh&RyoéZhmide;

NW&-MMM@WMDBDWD -BHR4(BR)2-{8-(ernhyaminos43, 5- d

TP heIR ) By S ek ayngtivirsonviBRizaRdseny ) - 2
N'(BWEb'irﬁéMﬁHBBHz?QlZl(:ﬁ %gﬁﬁ)@@eﬁ‘@/ﬁ%lﬁg AW fdroxyphenyl)-2-

roxynapht hal en

n¥aroRy@hylomoRaletybepbbacetbids:( 3. { (2R - 2- [ (2R) - 2- (3-f
3R R R STy Braip sy exyRhS IR DY I S APl s, o

e e A A M (O

(2= W)M&Epﬂ@yl@mmoA hy roxyphenyl) -2-hydroxyethylamino}-2-
RSP DRSOA L SRS h“y%% oBMiddneny!) aceta
AT 30 AT DT S o2
hydfﬁgﬁyﬂbwénan@}mr@m wﬁae@ta idest ani de;
N-[5-(2-{2-[3-(10-Aza-tricyclo[6.3.1.0*2 ,7*]dodeca-2(7),3,5-triene-10-
carbonyl)phenyl] 1,1-dimethylethylamino}-1- hydroxyethyl)-2—hydroxyphenyl]-
formamlde

2-(3~{(2R)-2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylamino]propyl}phenyl)-N-(4'-hydroxybiphenyl-3-ylmethyl)acetamide;
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2-(3-{(2R) -2-[ (2R) - 2- ( 3- For nyl am no- 4- hydr oxyphenyl ) -2

- hydroxyet hyl am no] propyl } phenyl )-N-(4' - hyd
woanoshoptaenyl - 4- yl net hyl ) acet am de; PCT/IB2005/000619

N- (4- Cyano- benzyl ) - 2- (3-{ 24§ 2R) - 2- ( 3-f or nyl am no- 4- hy

dr oxyphenyl) - 2-

hydr oxyet hyl am no] - 2- net hyl propyl } - phenyl ) - acet am de;

2 G-RAGRYRAY R L D R

m@ﬂWrBM/Iﬁb‘hé]ﬁ]I) gcetylammo]methyl%benzmc acid meth%l ester
nmet hyl pro ) 4 hanesul f onyl - benzyl) - ace

23§28 -2- [(FZJ)I{\’)-Z & Formylammo-4 hydroxyphenyl)-2-hydroxyethylamino]-2-

m%,g'fyjoe(%m}l élﬁﬁy&)%N%i—tnﬁ’uon% &?y-g'enily L2stRRy! ) - 2-hyd

ngtambm-m o nz*g Mbﬁhgr 2&(31{(/2%)@1[@?3?12-@3&?%913%%-4-
am de; ( [ am n

hydse W@WI))Z-QMWW%XMIW] &rmg%ylpzom(l}phenyl) cetamide;

NATBICHORS-2 Mot RRERKIN-2 M3 oA b 1 (B Gy BRIRS 4.~ 2ce

h;ﬁré@pt[hhénl[ygﬁmy@-o@etﬁwamhapzmetﬁylwbmcpm@wl)daetanhy&
(&ﬁ) HB@)?pl?eﬁW’)ﬂW(m-4W§f@swh§nwh-@nyI 4-y| et hyl
h%@?%fe?@"v%m&‘l? SIRBAPIN R o Ry e hersiagetamide;
2-(3-4RR) R[(RR)}2-B-F brytylamino-4-hydroxyphenyl)-2-
hmreﬁethﬁa@qlﬁrq@h%ggﬁ %} &%Q@%ﬁnaﬁthy@;ﬂowl }-benza

d}% hydr oxyet hyl am no] - 2-
propy'l phenyl ) -N-(4'-hyd

N{(Bacgfhoma@#wldf&wblenzylhzl-(}a {@'@)—2«2@)&2 -(3formylamino-4-
h%&@é@%—i—hx E(gqg nylnal%ropﬁy?wréon)§%gg§g#|&e 2-hyd
NII@ﬁtérdhvd}b%ﬁpﬁn%g%én&)@kél!d \ORU Ry REAZ Y famino-4-
hmaml)azby@mxyemmnﬁnoxoz@ylxmhyzacaamderyl ani no- 4

2 (e ﬁgﬁ% GrEomhpmind i PaPhetvy2-
h);d?gﬁi]e&;? ¥Rt Rﬂgﬁ;ﬁhenylé N-@~%ﬁiro>r§¥naé)hihalf8-2-

ylwﬂwb)apgtam ey - 2- hydroxyet hyI am no] - 2- et hyl pr opyl } ben

2{ o e R i T APV A2

hﬁd%o?fbtﬁ&ddhﬁﬁdjp bheﬁylwm’h%R{%ﬁ/biph@ﬁ?ﬁ@mrﬁéfhyléacetadmlde

{) 2R) - 2- For Tyl roxyphenyl)
NT(@?@A@W;/ %mﬂyh)o? {2-{f@fvd- b?rququihw hydrcowehemwfﬂ-

“W?%’Eéﬁ%ﬁﬁf‘“ﬁéﬁ&#@?ﬂé@%ﬂe@zwwwR) 2-(3-fornyl

Z—Q:BH{ZI-Q(%?)@(B-%W?IQWMA hydroxyphenyl)-2 -hydroxyethylamino]-2-
dr ox%et hyl am no] henyl g,acet am dé;

fylprepyl-phenyyN-(A- meihm)eszﬁ/ lflaeqzy%m@tamm 1

g DR BhEs YRR DR RTIRA

. méthylpropyl} phenyl)-N-(4-methylsulfanyl-benzyl)-acetamide;

2-(3-{2-[(2R)—2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamirioj—Z-
methylpropyl}-phenyl)-N-(4-trifluoromethyl-benzyl)-acetamide;
2-(3-{2-[(2R)-2~(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2- -
methylpropyl}phenyl)-N-(4'-hydroxy-biphenyl-4-ylmethylacetamide;
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15

20

25

hydr oxyphenyl } f ormam de. 20 16. A pharmaceuti cal
conposition conprising at |east an effective anount of

wea 20smepsaond of the formula (1) as described | RCAMB20051600619
of clains 1 to 15 or a phas#imaceutically acceptable
salt or derived formthereof. 17. A conpound of the
formula (1) as described in any one of clains 1 to 15

G- GBI ANER R T R IR B il

hﬂo&oxyawenw@ atfdr@xy@umpmnﬁiﬁopt rhétth‘ PRS- aexéz.@mﬁfe
descri bed i n_any one of clains to 1*5 or of

Mwﬁ@@ra—(%ﬁprmylaauww@omhenyw-hy@r@xveihmlammo] 2-

ARV e R Shyarb BlnibEn VR iy Sodiapficd;

34RN@R)I (B FemhglahttoULiofird 2-8 thprffnio [}-N-
-%%)gSI (%92%320 PC?]'II I BZOOSWPOOJ(?;% r?g g@?m gf V\hnat]J(;/‘Q()eFr)y}

[2rdwdraxyrhiesyl)-2-setidpmpylrkenzemideipar t i cul ar ast hna.

NP RSB ESLE R A9 SRR ERIRTA oo
hmrowm\dmyl)FR‘rhydﬁoxm“éymﬂihalmdpylﬁﬁdﬁwacétaﬁmén al

st hma asthma, intrinsic

NI RHieR, tdiséax'yaﬁtenwwaﬂm&[@%%@f%mymmo-4—

Ok IEHEr 22 h DRy SRR BL SR AR R AR A 8L

3%{(2&)(2@(3: Faﬂnhlammdmml,dnd oX%pheﬂyt m?gmgsr’]apxmwduced opyl}-N-
n

[zaéfwmb )Gg}ercbsi %@HE%@V ihqn@mi cupgtl onal ast hna,

2J(3‘-f{2-T(t2'R6$2 PﬁFBﬁﬁ}/lé%lﬁéMS rBXyrg’r?eﬁ'ﬁ/no gr% ﬁgdrog(gémgl?mmo] 2-

pr ot ozoal or vi i nfecti on

rneﬂmlmﬁpmplwtyh)aﬁ (’:]atrw@lzlyo-tmmyransﬁwiwcemmamt

| O cnr ronchoconstric

NPt Ryt s s B e 3 sl gy dosybheny)-
2558 iw@awammawtmeiﬁywosyl}wédg@%@tb%ae aér{dNayS

di seaSes "of wha

NGO EGIR)-2 4 3 Dy o w-mmmm-we Br

okl é@f"@%ﬁ%ﬁh%@%?@u%@ﬁﬁi%v bR ¢

hyexyisheht fd‘mmﬁ.ggom a, chronic obstructlve pul nonary
di sease ?, COPD that includes chronic

bronchitis, pulnnnary enphysema or dyspnea associ at ed
18rA Rbarmaceical éemmosiioncsamptisipg at irastian effective amount of a

compound of the formula (1) as described in any one of claims 1 to 15 or a
pharmaceutically acceptable salt or derived form thereof.

17. A compound of the formula (1) as described in any one of claims 1 to 15 or

a pharmaceutically acceptable sait, derived form or compositibn thereof, for use

as a medicament.

18. The use of a compound of the formula (1) as described in any one of claims

" 1to 15 or of a pharmaceutically acceptable salt, derived form or composition

thereof, for the manufacture of a drug for the treatment of diseases, disorders,
and conditions selected from the group consisting of:
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20 characterized by irreversible, progressive airways
obstruction, adult respiratory distress syndrone

wWOARBBp284@xacer bati on of airways hyper- reacti PCTAYB2005/000619

consequent to other drug thérapy and airways disease
that is associated with pul nonary hypertension,
bronchitis of whatever type, etiology, or

P2 SRS Sy by 1 RO Bl asma

br ottiedili isi 3 mevmbee stlectetyfronatiee grodpy’ omndisting . of atoplc asthma,
arachidic pronchitis, catarrhal bronchitis, croup

br oMORRIORIC ASIHALrallargics asthmag @PP'@U?"OQ%%igECmed'ated
b r S hy, 0

O Bl e’ M oD 8RB i
acutasthmag caunged yhy \WatBopy/sislagito di%ifﬂ’v’bbﬁ%/ éﬁﬁi%& asthma

143 b t t t
oot FBLERRSDY Siviranneital, Fartors. neEsaTiiok cRstvs. Aiunkaown or
MempespsRbRCt edafisOM tH@n-%{ ® Cod%‘fﬁcfﬁ%' ng tﬂfo nchitic.  asthma,

cyl i ndric bronchrectasis, cuI ate ronchi ectasi s,
f usienphysemaiousi asthmsi sexecrapehmmqecb rastteinas callerigen induced

b
77 sty C5P ERRES eflina.coctupRiohd e, hfertive asthma
of ZalBeHBby Batfbritl] ﬂ%g%lhbi’@cﬂz@ﬁ' o vn\%lt "hi%cfléﬁ non-allergic

agoni st including treatlng said
ef f @sthrpa, inepient asthraa,cwh@@mafardfsyndmnnerand brc(rm)wmgsus
described in any one of clains I to 15 or with a

COmSDLTTE cir Bt FPRCHORTsT A, cnfiiTis FrroBi, pualh airveys

accobdtrogtiém, styepRysgmgl aims 1 to 15 with other
therapeutic agent(s) selected from (a) 5-Lipoxygenase
(5-LO inhibitors or 5-1ipoxygenase activating protein
(rLAPptryaliveyeninflasmatery pwkls disassesraf aybateses type, etiology,

(LT%@ST@W@EI;@#}FQ rﬁ:é%\ %?Her éét@ﬁsthﬁﬁgﬁ #T?ganﬁgqthal Ripways

H1 aimadsl% that &gameémber 66lectad frantit? mﬁfpﬁ&@ﬁgi%hﬁg of chronic
agoni st vasoconstri gtor synpat hom ITEtI c agents for

dec GRHOPHHIC RRRUMQRIR, GRIGBIE ohftwcliEe pulrepnary disease (COPD),
ant FEGPDS AL in@NHLS NAMORRY Br6nd9ELT Hulmonary 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,

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 acute lung injury,
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20 (f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5

inhibitors, (g) Theophylline, (h) Sodium cronoglycate,
wOi20050@840 nhi bi t ors bot h non-sel ecti ve and sel eCTIB®05/000619

COX-1 or COX-2 inhibitors4NSAIDs), .25 Q Oal and

i nhal ed gl ucocorticosteroids, (k) Mnocl onal

anti bodi es active agai nst endogenous inflanmatory

f act
(3 blofRpieptgl, of et i nR e ShidRovopeEettioasnesis, dg marticular
i ncl dhbbicWiaist tiEttis P Mh&hber skldctdd bR Bhe- g?r%ﬂB &nsisting of

-receptor ant agoni sts, 30 (0) | munosuppresstv
agen@¥dindiie) | benghiestasist neacduatedt al bromohiectasis,  fusiform

/ P 20Q5/.000 144
TacryPeEeREE. KRBTy Rlonciedaes, avtigofiaidlectasis. dry
El asmmaehlentadm and folliduiar HopBRRICRRIF2a ecept or
agoni sts, (t) Inhibitors of uroki nase 5 (u)

ounds t hat act on dopam ne receptors, e.g. D2
1§Oggp gthed Of(v?amm@t@mammalh@c SBad'aumﬁaybe@ggwﬁh a p2

oSS T 0 i B B oo

ofAyimtfermlhiat (Daasbdesdritegieth amymepe! vf ictdin®s 1 to 15 or with a
si ve, Anti biotics, (z) HDAC

phay Hiagﬁteﬂﬁ?@y %Ptaé‘aéﬁ'tpqgwa%f@g@ orfemp@eition thereof.
20. Combination of a compound according to any one of claims 1 to 15 with
other therapeutic agent(s) selected from:
(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein
(FLAP) antagonists,
(b) Leukotriene antagonists (LTRASs) including antagonists of LTB,, LTC,,
LTD4, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) ov- and ap-adrenoceptor agonist vasoconstrictor sympathomimetic
agents for decongestant use,
(e) muscarinic M3 receptor antagonists or anticholinergic agents,
(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,
(9) Theophylline,
(h) Sodium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2
inhibitors (NSAIDs), | |
(i) Oral and inhaled glucocorticosteroids,
(k) Monoclonal antibodies active against endogenous inflammatory entities,
- (1). Anti-tumor necrosis factor (anti-TNF-a) agents,
(m)Adhesion molecule inhibitors including VLA-4 antagonists,
(n) Kinin-B - and B -receptor antagonists,
(o) Immunosuppressive agents,
(p) Inhibitors of matrix metalloproteases (MMPs),



10

WO 2005/092840 PCT/IB2005/000619
144

(g) Tachykinin NK4, NKz and NK; 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 NF«f pathway, e.g. IKK inhibitors, _

(w)modulators of cytokine signalling pathyways such as p38 MAP kinase or
syk kinase,

(x) Agents that can be classed as mucolytics or anti-tussive,

(y) Antibiotics,

(z) HDAC inhibitors, and,

(aa) PI3 kinase inhibitors.



