TH ONI Nl UM COVPOUNDS AND THEI R USE RELATED APPLI CATI ON
This application is related to United States patent

wa@pplitemes on nunber 60/ 786,699 filed 29 March PODBB2001®0619

10

15

20

25

30

contents of which are incorporated herein by reference
in their entirety. TECHNI CAL FI ELD Thi s invention
pertains generally to processes, uses, nethods and
materials utilising paa&@iﬁgﬁélgégﬂggophenothiazinium
conmpounds. These conpo as drugs, for
exanple, in the treatnment of tauopathies, such as
'qu@l?m%rﬁ%ﬁ refatdd 18 B&RSounBASGER AN fla pyTer  of patents
and publications are cited herein in order to nore
fully describe andoﬁlsclos » vention and the
state of the art t thch | n pertains. Each
of these refereng€s 5 g p ; erei n by
reference inits entirety into e present disclosure,
to the sane extent as if each VI dual reference was
specifically and individually cated to be

i ncor porated by reference. Throughout t hi s(1)

mRgfidn A aad B(hﬁve ’ih@%éﬂaﬂin@é}mﬂlbﬁe@ b@b\ﬁf&nﬂ'f&b pldcdsebd AV intermediates for
nt ext

I
R ek S SR Lo e PRl
‘conprising,” will be understood to inply the

B{‘:erél%'rﬁ‘a&fwls% %%@%eigﬁtrﬁ&%&wﬁg a&ég%ﬁls@ rare%:&“@sté!fllshed therapeutic
|nte ers or st & but not the exclusion o

eRDSQF o5 reimBhP ahsaaﬁ'vwe%pﬁ%te@eq*%eaa%s §tf°@p%%y oRPBing Astima,
Oarengy embdtuinﬁted faagorsaslintindet Bugh m@cﬂng?ayeht@ Buénab dalb@tamol (q.i.d.),

&f&ﬁt@&%l ing @@%F Iér@? é&nﬁ%gée% &@ﬁ l’ég gglﬁwteheéol %hﬁtfoﬁr{&?erol (b.i.d.) and
prdigel WOW‘@@"QH%SV'@ﬁH@PW'@eOf qerPI0iq eroepipeng)] €iway smooth: muscle.

Inpdied m@@nhie anfagBhiats MR GRidal Cad ineRIbié lﬂ@ hdrtngénugl Q;Sratroplum bromide
By Rp b Y8l (B B B vl BT Bupdahfy grsoons
praduce duerghodjiation ey "afmmtir@rthq d\oflm@mtoneaﬁ@m@ﬁ Asimetily du lagiagonising
Mé'ab'tﬁ)n omylo‘ﬁﬂlﬁ@ oft n{@%ﬁiclr&eﬁt‘é&r HRSseRibn AAEY §H’=¥<Both muscle. A number
SIS ST B oA b a8 Sy Ay e g soomiss
vithl inbalechmescaxic asiamls&s(mpmemshom lamg sActidgy td pagienis avitb fobstructive

u dé@és@%&fﬁé“in ALt mpro'vém%ﬂtér *n Igﬁg &%SE%@'P% alli}ﬁty of life

pa ticular val ue or ns anot enbo nent
HerasyEssemPared e ﬁatggtsme%gn%tperssuml%gla%seof(qgg)t agne. Studies to date
fiave gbeent tegtrictoartacéoaibirmbsh Byidies with single pharmacology agents, however

combination of both pharmacologies within a single molecule would be desirable as this could

yield increased bronchodilator efficacy with similar therapeutic index to the single agents or

- similar efficacy with superior therapeutic index. In addition, combining both pharmacologies in a

single molecule would allow the potential for combination with anti-inflammatory agents thus
giving a triple therapy from a single inhaler.

The invention relates to the compounds of general formula (1):

@ (M

wherein A is selected from:



a progressive accunul ation of intracellular and/or
extracel |l ul ar deposits of proteinaceousstructures such

w@soobAeasyd oi d pl aques and neurofibrillary tangP@s1B2007/000619
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(NFTs) in the brains of affxected patients. The
appearance of these |lesions largely correlates wth
pat hol ogi cal neurofibrillary degeneration and brain
atrophy, as well as with cognitive inpairnent (see,
e.g., Mikaetova-Ladinska, E.B., et al., 2000, Am J.
Pat hol ., Vol . 157 . Pp. 623-636). In AD, both

neur &g, pl aqueg S, cont ai n P 2o hel i cal *
fiIs(PHFs), of a maj or jituent is t
pioef otabul e- associ at et\protei n t+H (Sge, e.g., WEchI

et al, PNAS USA, Il Vol .. 85, pp. A& 4510) .
Pl aqué'g'séla ,contain eﬁracel lular b-anyToid fibrils
derived fromthe abnornal processi ng of anyloid

NHCOH ,

pr pLotein (APP) (see, e.g., Kang et al., 1987,
Nat ur e . 325, p. 733). An article by Wschik et

al . (i pMeur obi ol ogy of Al zheiner's Disease', 2nd

Edi tion, {2000, Eds. Dawbarn, D. and Allen, SJ. , The

%M ecul aOHand Cel | ul ar Neur obi ol ogy Series, Bios
clentific Publishers dIS Usses |
Wheraip qusemtéheoffﬁanan?ﬂfé’? {5\ 94 the P?{ e?ﬂ%gg@% g@&y

awm&&egae@rrﬁmive denenti as. Loss of t he nor mal form

&/ ks 8§H§)2 WM@*%” 1.0 wfpé'?% B 0h oAk RHEan uﬁé’@@r ke ® g, n is an

frontal cortex all correlate with
nteciram @t TagritHni iy eorRyised ?%ﬂ"“?ial"’l‘ﬂ%'?’?‘mre | oss of
synapses and | oss of pyrami dal cells both correl ate

\é{agj%gg%‘ﬁ%%@{"gpa@’aﬁnﬁg%%%ﬁ'thvéq ¥ 0ﬁh’mar al’l e s at a

mol ecul ar | evel., an al npst total redl stri buti on of the

%g@ﬁ&&@brﬂmﬁ00| froma soI uble to a polynerised form
% PHFs) in Alzhe| nmer's g‘Bsease Tau exists in

al ter nati vel N+ EHels TG which contain three or
fkotH—q0Phes—0 repeat sequence corresponding to the

rricrotubul e- bl ng domai n (see, e.g., CGoedert, M, et

é\{hergp X% lsl% ggg/B lgtﬁger\)'gl'n82 tggps |s?é% &%g%gg%r@qgg r { |s arMnteger from O

RHEs+ is compisedbytweernl ko6 pplé%‘@s@f@dﬁ*é 'SaCO&E’f'%ech?ﬁﬁeH 3 to 8inclusive;
%E ge, e.g., Wschik, CM, et al., 1988, PNAS USA \ol.
pp. 4884-4888; WSChIk et al., 1988, PNAS USA,
Vol . 85, pp. 4506-4510; Novak, M, et al., 1993, EMBO

J) a gidap of fartulapp. 365- 370) which is conposed of a
phase-shifted version of the repeat domain; only three
r epsat s™% volyed\l/p,i*he stable tau-tau interaction
. g o et al., 1991, EMBO J., Vol. 10,
pp. 2725- 9) . Chce for med, PHF-like tau aggregates
act as seeds for the further capture and provide a
tenpl ate for proteolytic processing of full-length tau

protein (see, e.g., Wschik et al., 1996, PNAS USA h
\%@lrepr@s@eptiryﬁhe gtiachment p_pglj_gi) B to the adjacent NH group and ##* répresenting the

attachment point of B to the adjacent phenyl group;

and quaternary ammonium salts thereof or, if appropriate, their pharmaceutically acceptable

salts and/or isomers, tautomers, solvates or isotopic variations 'ghereof.

The compounds of formula (1) are B2 adrenergic receptor agonists and muscarinic receptor
antagonists that are particularly useful for the treatment of diseases and/or conditions involving



10

15

20

25

The phase shift which is observed in the repeat domain
of tau incorporated into PHFs suggests that the repeat

walorvaitersesider goes an i nduced confornmati onal che@myEs2007/000619

during incorporation into the filanment. During the

onset of AD, it is envisaged that this conformationa

change could be initiated by the binding of tau to a

at hal ggi cal . substra . ; ;
S et Ry B Bl o34, P Rp AR, RhmRUERLRA o nhalatin
P77, in "M crotubul e-associ ated proteins: '

nodi fications in disease", Eds. Avila, J., Brandt, R

and Kosi k, : wood Academ ¢ Publ i shers,
Eﬁ%?@P&ﬂﬁf°§B?§T§§ggﬁl).In the course of their
formati on and accunul ation, PHFs first assenble to

f orm anor phous aggr egat es w thi nolxhecytopl asm
probably from earlyQtay, ol i gt s whi ch becone
truncated prior to NN { HF assenbly
(see, e.g., Mena AR, “et Bl ., 71995, Actad Neuropathol .,
Vol . 89, pp. 50-56; Mena, R, e., 1996, Acta

Neur opat hol ., Vol. 91, pp. 633- These fil anents
then go on to formclassical inthkacellular NFTs. In

'this state, the PHFs consist of a core of(bruncated

tau and a fuzzy outer coat containing full’<length tau .

tsem, prépated usiigsohvetiatal @rbeedured 86ch @M@QJ_SNW"\@UIIMSW@H? methods in

RRich At%g(}é'#e ;;szﬂrg‘)iousmﬁrféﬁsfm YonkJoQRrdASH tHeSformula (1) unless otherwise

exponential, consum'ng the cellul'ar pool of nornal

flggeti onal tau and inducing new tau synthesis to make

up the deficit (see, e.g., Lai, R Y. K, et al.

ig%asnl; %?é”v e%t t‘ﬂg¥qrt9ma Gy Be p%?gr:ed @a;ﬁrfeamn oPan #ne of formula (2):
ASYEVEVENT Lal y, tunctional inpairnment of the

neurone progresses to.the point"@f cell death, |eaving

behi nd an extracel | ul ar NET. Il death is highly
correlated with the nunb extragel lul ar NFTs (see,
e.g., Wschik et ahgq [ rohj o of Al zheiner's
Di sease', 2nd EditionB2000, Eds. Sg%%;rn, D. and
Allen, S.J., The Ml ecular a Cel | ul'ar Neur obi ol ogy
Series, Bios Scientific Publ rs, ford). As
tangl es are extruded into th traceIIuL r space,
there is progressive |loss of the fuzzy outer coat of

wherein Rarrepresentsthydrogen @ sysoitabierhydiomsryoteetinpomLp Rigferaply genzyl, with a
oo fRGLIL Y4t Y, but preservation of tau

I mmunoreactivity associated wth the PHF core (see,

e.g., Bondareff, W et aIMe;%éﬁ%‘J. Neur opat h. Exper
Neurol ., Vol. 53, No. 2, pp. 158-164).

Di am nophenot hi azi nes have pprevMeusly been shown to

inhibit tau protein aggregaty oMeand to di srupt the
structure of PHFs, and rey e proteolytic

stability of the PHF core (see, egﬁ., WO 96/ 30766, F
HeEkinBNis laa dRoRb apoveJorahe canpondscs favanle (Hi Brefepablydhé bydroxy groups
u | N : (o) i rou
o S als eSS Ryl o B RROIG b b 2 Rl Rron protecting group
ishehaied, anongst ot hers: Additionally, WO 02/055720 :
(The University Court of the University of Aberdeen)

In a typical procedure, the amine of formula (2) is reacted with a bromide of formula (3)
optionally in the presence of a solvent or mixture of solvents (e.g. dimethyl sulphoxide, toluene,
N,N-dimethylformamide, propionitrile, acetonitrile), optionally in the presence of a suitable base
(e.g. triethylamine, diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate,
sodium hydrogen carbonate) at a temperature comprised between 80°C and 120°C, for 12 to 48
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di scusses the use of reduced forns of
di am nophenot hi azi nes specifically for the treatnent

wo@Roo1vmes ety of protein aggregating di seases, P@l/1Brougi00619

the disclosure is primarilyt concerned with
t auopat hi es. WD 2005/ 030676 (The University Court of
t he Uni ver si ty of Aberdeen) discusses radiol abel ed

h@ﬂ%pglbei/proéSF ng quo caE I?%nr r%ﬁ'zo\/&hlgé r?g%l%aﬁj ﬁ@ﬂ*odol gy for cleaving

hst an
oy @ratictind grsu.nsesch #4 1hoga fpUTSh e ME‘?%TeW ! Giernog giecite Groups

DB isPindis, ANFild)IntBREiEndeFLbitationc c9gIOUNdS,  not
previously specifically identified as being effectlve
tau protein aggregation inhibitors, would provid
Thertorhibest ofdormiui (Shenaribe PrepTE @RHYBY H05S mﬁ@%eﬁ%’moy@ow‘
U052 b4, %oﬁo@mséézﬁ')umés/hdsed wbzdosezsgubl i shed,
prior to the filing of the present application (WO
2006/ 032879 A2 was published on 30 March 2006). That
TeniimadfifermutagRiemesbe preparechfrora theccorresriending protected amine of formula
%ynthe3|2|ng and purifying certain
7- di am no- phenot hi azi n- 5- |un1conpounds (referred to
as "di am nophenot hi azi ni um co unds") including MIC

and ot-her conpounds descrihedderein, It further
di scl oses ther apel'ﬁ){ C us t he;&e\(
conmpounds. DESCRI PTI (0N OF- The present

i nventors have noWei deBtifi ed £erta| n| t hi oni ni um
conpounds as being effective protein aggregation
inhibitors and in preferred havi ng certain other
desirable properties, for exanple by con@grison with
t he compounds of the prior art discussed

Whesein Es eed Bb eppeesentany ﬁpl@p@l sybstityents @Hdpa‘i&ee?qrga ae@éen the N atom
LRI M GNe R NABINGNA R, by & eimm‘(ﬂed\Ied)fo giveoheiree draine bi fersnula (2) using

%w%gdsrggpg(gioég?{%\’\ﬁlea Qnﬁ%@ b’t nﬁ? %@h@g%ﬁgﬁﬁﬁséaedfound in the text
thbQ?I‘B)N Cirerne, Ngteptlve,@“g@ps ng_:,@irgang@nth%s A. Ygley- lﬁéegjmenge]ﬁubhcatlon
K QMBI Fﬁ)ﬂaﬁﬂ @, kbl ®e 38I8E6d &mchlmrmuneyl nsbufyMédPsgmate or when

t
ng@??wgetaereﬂiwaebtﬁwnﬁ% e BPAT g SRR Bab A7 e Raor e
afd Rypptedxitylearednyatd0 ami no aci ds inserted in the
N-term nal segnent, which are devel opnental |y

regul ated in t er | i eat
e GnniePrghen oo el BREL R oBbg rbA SRR 565 cra,
@neéra o issardisy e @ & dadined fna¢0n‘tpauﬂds oo%emwja (ther 2grgpp of formula
these specific conpounds are )arr-t-*** for

exanpl e MIZ is de | be Fi erzf DaV| d and Bl angl ey,
1949, "F. Ox@Zine ne e Dyes, " in: Fundanmental
Processes of Dye Chem stry , published by Interscience

‘vh@r@ﬂ?@ 0 alr{@r, 's and X2 are as defined for compounds of formuia (1);
may be prepared by reaction of a compound of formula (5):

-~
Nodbs

X

(5)



pp. 308-314. However it is believed that none of these
have previously been disclosed in the prior art as tau

wW@e@radIs28ggr egat i on i nhi bitors. The inventi onPCT/IB2007/000619
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therefore relates to nethods, uses, conpositions and
other materials enploying these conpounds as tau
protein aggregation inhibitors and as therapeutics or

d d h
et L S

prOV|des processes for bng t hese conpounds. These
and ot her aspects of the/mn\entlon are discussed in
mor e det ai | here|nafter‘tbnp5hn@§ & general, the

present i nventjon rel ates ne or nore conpounds
’%‘bge'ﬁ(qw‘zbﬁﬁgﬁafeorfao‘?r?m H\gam nophenot hi azi ni um

conmpounds: ) ALPHA- 2- DELTA LI (GR NON- RESTORATI VE
SLEEP BACKGROUND OF Tid,), Probl ens with sl eep
are preval ent worl dw de. See h, T. et al., Sleep

Med 6:487-95 (2005). Wien descri bing sl eep concerns,
subj ects usuaIIy conplain of difficulty initiating

Iglﬁ:t&;g?ﬁ(l I%'r %%dure dhe +I£Jhopwnﬁv\6uﬁmbfr}5ﬁtﬂ @y lssflr§ %&km, a Rdlide (e.0.

ar

l@“gm‘de,n alnlbrﬁin isidideh e é;U@S)?ﬂ?ieo (&9 lpqsw@;egrusug Sanfard, procedures (..
’/lﬁ*\d%bmé/ﬁhlﬁ& -ed thighep@shossHireanardoas hetebrotédecr | Héahyii n chioride;
rgetﬁ Iﬂtéon?l\éghlq%t e%ﬁ Ia%n ﬁe% wﬂﬂg E%%rﬂE af ébélcﬁveﬁ cﬁ?rﬁxt&r@@@o‘lvents (e.g.

dimethgf r etphpxide, ordlqbprqf@ha@p,, n@luem, V\Hglfdlmﬁgylfgtgmrqlq? propionitrile,
Qc%ﬁﬁﬁﬁlgeﬁh@&obdcg Rtihen! B&dd G, th®Eonfldand ejuarmiutay(5)h ereppresence of a

gﬁ@pﬁp\gﬁ H})&lﬁ’g ,\gnﬁvﬁnt&z & r@nic%hy& S%%hcg&r s %I Eoﬂ(ﬁl Glm@{llnglformamlde
Rexdnsileriptrab@@oiranCoptiohallyrin $hef prevanse: f e@v%abguf?ase ((p- agt“ethwam'ne

8&8%@!%% Fh‘Heu d&taddivhd b&bﬁﬁaﬁé g&héshdﬁ&}hﬁi@éh @atbbratd, Redium hydrogen

f at |
méa?n'aﬁe?asa R A eR A g e
n&&ﬂs&neéns | ATpaiMiteshobw 0d praisd! poorayworde anemelevedeni(e.g. . diethyl
g e 0'58)81 r%pﬁ?tnplfﬁgphog@‘ﬁl‘?e&%y@feeﬂr é&gcef 50 ANRR: o YAWRVEST, solvents (e.g.

e result of dlfflc%itle °C. for 2
toiuem acetonjtriler telvallyAnoBIram AR EMeeturersaMPrisRdPeiiaen 72 &3’ G, for
lou @yrul tinational epidem ol ogy study conprised of
over 25,000 individuals, which showed that about 11%of
the study popul ation experlenced NRS and t hat about 3%

Ohe ténepantdidiyfopmaushherineXie O BACkIPRAEeGTeT dig aldefyde of formula
FJ assic synptons of DIS or DM5. See M Chayon, Arch

ﬁtern Med 165:35- 4 1 (2005). Al pha-2-delta (a2d)

| i gands are known to bind the a2d>subunits of cal cium
channel s. Published U S. Patent bl i cation No.
2005/ 0059654 descri bes net hod of treating depression

in mmmals, as well as deoreqﬁion\agﬁ a concom t ant

Y

di sease, including anxi g sl ee i sorder and
post-traumatic stregg g COMNRI i.si ng
admi ni stering various“conbi nati ons off an a2d |i gand

Wi th a serotonin re-uptake ji

In a'typical procedure, the aldehyde (7) is treated with an oxidant (e.g. hydrogen peroxide; meta-
chloroperbenzoic acid) in the presence of a solvent or mixture of solvents (e.g. methanol, water,
acetonitrile), in the presence of an acid (e.g. sulphuric acid) at a temperature comprised

between 25°C and 60°C, for 6 to 24 hours.

@)



inhibitor (SSRI) or wwth a sel ective noradrenaline

re-uptake inhibitor (SNRI), or both. Published U S
woa0ene782ppl i cati on No. 2004/ 0092522 descri besPCT/IB2007/000619

conbi nati ons of an a2d ligand and a cyclic guanosi ne

3',5" -nmonophosphat e phosphodi est erase type 5 ( PDEV)

inhibitor for use in treating pain. Published U S

Pat ent Application No. 2004/ 0180959 descri bes the use

of cyclic a2d ligands for treating fibrony

Thie RIdeHda btfom un(@) mayonrreparedarcording brthemetha% Efg{t’ 9@095/%?627

in conmbination with a human growth hornone or hunman

Gocsiroain bonenor e RS S AR R e oo

861 77 describes the use of ac ic a2d |igands for
treating various disorders, i ing fibronyal gia and
hot fl ashes. Published U S Application Nos.
2003/ 0195251 and 2005/ 0124668 describe b-anino acids

P of ci um channel s and

that bind to the a2d su
are useful for treati gntral nervous system
di sorders. Publi sheg-U. 9 i cation No.
2003/ 0212133 descri bes the gse of ciclic a2d |igands
for treating insomia. SUVKARY OF THE | NVENTI ON Thi s
invention relates to nethd jor treating

5 hon-restorative sleep (NRS)™ For the pasposes of this
invention, NRS is defined as awakeni ng un- refreshed or
un- restored These synptons are not due to difficu %X
inrai tyicel progedsites the, saidi Hefidec(iB)tis reqalien twilh Kiisqgropyidliangthig)in the presence

@V\@ Iﬁﬁrmbﬂag pél@&turﬁ af.'?dté{yst R\B@ Sdiurﬁ OdceREL Uii- exl&i—tblslpM@stMne of formula

course O t
Iaql(géq:)dg’r(o Tgh}gij iy theoprea%etg %ISP vgrﬁ cgr §1§<|§ s of %rolvPFtQ (@b toluene,
10 &defoninlls Ixare) Sinkbibé amesenasr ohagmfper(glg My@mmec Stisaprapysthylamine,

é q%slg@mdé aeeshd Yl\qnt hkldNBgn @arﬁéﬂ%lté? le’refél’abp}aﬂ'\e egdctior( @)carried out at a

Ini ca

S| t
’qeﬁrpgrg@rqaq:ompagegjlgﬁwe%wg? Jb@%[,or ?etg?og?s ‘é‘l’é )}{TR@UC{ ﬁ%oe’rher is
{hem adprevectegusiidihe dmﬁmdsrtrmnd mpoe texpedk Hal. Giespe Ereteadivg Groups in

haﬁ??ﬁ&hée‘é *xy\Nh)ég/ I%? )réﬁﬁmglrcﬁﬁﬂ?ly Jogdi fficulty

ing s or difficulty maintaining sleep
15 (DNB) and (c) exhrbrts the synptons in (a) at |east 3
Thd @i bydalie ¢f @srmalafe3) imzgt bo brepared eerstding torthanrethadiiel ¥/O 1094/11337.
invention provides a method of treating

non-restorative sleep in a subject |n need of V th
Tnee alcohoh commavad rgé deredlac@hpay é’és"' SRFAMNT LT EPTAGTeR amines using the
ABL@PRUL if Ml tixt8ddkaT V. \GRecRBTRIbCtVE Groups iTpngani; Sytheais, A. Wiley-

har mace t|c JIy ceptable salt thereof, in which the
20 @Wﬁﬁﬁﬁﬁ% w& 19§§|t) is an a2d |igand. One aspect of
the invention provrdes that the conpound is a g-am no

Fhd fmiRé oﬁoM!ﬂ’J(ﬁ}i%UklnCEﬁls Eédec@éﬁcfﬁm abl e salt thereof.

snot > 1nV D trh? t from
C(ﬁﬂ?b dﬁHa)l 8 é‘fﬁ?bﬁ@ﬁ'tefnr# é,ﬁ‘g }s naég.%éé ?ﬁ%rfr '6% 9, an integer fro
3ec e pidaipineis sahpriset beteyedn 4 to 9

25 - C4Cyp alkylene optionally substituted with one or two C4-C4 alkyl;

(CH,),—X2 —(CH,),
O

wherein X2is O or S, ris an integer from 2to 7, s is an integer O to 6 and t is an integer from 3 to
6 and s+t is comprised between 3 to 6 and r+s+t is comprised between 5 to 8,

30 may be prepared from the amine of formula (8):

eNN'Q

- a group of formula:

*ekk
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Anot her aspect of the invention provides that the
conpound is pregabalin or a pharmaceutically

waecwenomes e salt thereof. Another aspect of theCT/IB2007/000619

i nvention provides that the’ a2d ligand is a conpound
of formula 1 or 1A, 1 I A or a pharmaceutically
acceptable salt thereof wherein: R is hydrogen or a
strai ght or branched al kyl havinﬁgfron11 to 4 carbon
atons; and RlL to R are each independently sel ected
from hydrogen, straight or brape kyl of from1l to
6 carbon atons, phenyl, be @ orine, chlorine,
brom ne, hydr oR§n Ay gt Cxy BN~ dfino, i nonet hyl ,
trifluoromethyl, FCO2 H -C2 R15 , -CHJCO2 H, -CHC2
RL 5, or -CRL ,'ﬂherein R5is st rai ght or branched
al kyl of from1 to 6 carbon atqus,lj phenyl, or benzyl,
and RL to R are not simultaneousty hydrogen(8)Anot her
\?@p@’eniltg") ig ]E @égﬁﬂqg}’@{l{;bﬁg %%r_%i\ﬁl)g?sso top §,tm H}‘ﬁ irﬁ@dépﬂ&% 0§ nyisan
ifflegar oyl 1-to Y @hd pent iy bgmpised batwegni2dodr a
g | G - : atho € .. Anot her
%‘33‘%@&’5& dt)rﬁgll‘%"m@%?i@%%ﬂgﬁ gnvi des tﬁ%{@?{we conpound is
2 $oupaf f¥MYRi d or a pharnmaceutically acceptable salt
thereof. This invention @H praxe-d63-Hp—etYod for
treating noq—ngggﬁqt' € p in a subject in need of
treatment, the nmethdd cogpri/sing: diagnosing the
subj ect having non-restorative sleep, and o :
walsHTim K1 € dr 1S r, tisvart iteges trojnelct 62s is R intgee L fodaandyy is an integer from 1
ff L i s+i0i5 cénpHiRad pewesrd ©al | y
%écagg%gbﬁéaggﬁhP%g'?%oﬂ,a%wqi ctﬂ therp(conpound (or its
salt) is an a2d |ligand. One aspect of the invention is
inhaypidangrocsanmOadming ostelewd @ilisfireater to hydrogenation using a metal catalyst
3S - (1- am : - - olvent (e.g. methanol, ethanol,
&%ﬁ%ﬁmﬂ g:’%}?%%@@ﬁﬁ"f’% g%gé)i I'?:thgcpir%ls,e nceaogg Sent | rg “ ganq - formic acid
pihy gasiatei felrahyglrofur awtﬁ@c@@fqgewsw%gﬂ-q- Hgmaryya foriate; formi acid,
hRIFRBA) AN teriYSRAUE E6mpriss®bativeen@UPO ez @/ fer iR @ Nolrgands,
and 1 ncl ude conpounds descri bed in published United
States Patent Application Nos. 2005/ 0059654,
760 4hDE 32 5@ piaXBDmAY be POPBE froyp fragtiongd fhey gidehyde of formula (7) as
i sEHoAROIt oPfdEnBHOB/ 0212133, as wel |
é@ggﬁﬁﬁggﬁgﬁjWﬂ%ﬂﬁﬁéﬁ%ﬁna| Pat ent Aﬁ%lication No. WO
04, 054, 566. Useful conpoungS~knclude the a2d |igands
(3S,4S)-(1-am nonet hyl -3, 4 | -cycl opentyl) -
acetic acid, (i-am nomethyl~fyqg exyl)-acetic acid
(gabapenti n), andﬂﬁhﬁ/3=§ﬁ7\:»;- prrer Bfof  4- ami no- 3-
(2- et hyl propyl ) but &noic acr egabal i n). Met hods

for determ ning whet F&r a pa Nl ar conpound is an

a2d ligand (i.e. whether a pa ul ar ©)

In a typical procedure, the phosphonium salt (9) treated with a suitable base (e.g. sodium
hydride, triethylamine, n-butyl fithium, hexamethyldisilazide) then reacted with the aldehyde (8) in
the presence of a solvent or mixiure of solvents (e.g. toluene, tetrahydrofuran, acetonitrile).
Preferably, the reaction is carried out at a temperature comprised between 50°C and 110°C for 4
to 24 hours.

The phosphonium salt (9) may be prepared by reaction of triphenyl phosphine with the bromide
of formula (10):
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conpound bi nds the a2d subunit of a cal ci um channel)
i ncl ude those described in NN S. Gee etal., J. Biol.

WEh@moBI : 5768-5776 (1996); E. Marais et a/.PCIMB2007/000619

Phar macol . 59:1243-1248 (201); H C Gong et ai, J.

Menbr. Biol. 184:35-43 (2001); and N. Qn etal., Ml.

Phar macol . 62:485-496 (2002). Useful conpounds

general ly exhibit an IESO (concentratl on at 50%

i nhi bition) of about 1 MG g€Swmror about 0.5 mM or

| ess. Useful conpounds i ngé ude all pharmaceutically

accept abl e conpl exes, salts, sol vap@e and hydr at es
thereof, as well as all stereoisoners, tautomer's, and
IE%'&%E%L&E%%H%%&&O dgmﬁfgirﬁulé H%L*éqed'&‘@éd%gth trfbrh&%ﬁ ﬁndsbrﬁﬁe optionally
i UliEsprasencebl § sgvank or BiXUR Rt I9pveats (QE dplyenee E?ﬁ'ﬁB\{S‘mﬁ%' aAnpggetonitrile).

ﬁ‘ef%Pabeeths AIEBi RS aMiddbubit Resm Rg&ire Sompriset belivaen 3036 ahd 110°C for 1
hat enhance sl eep inducing effects. Such agents

?ﬁﬂaﬁe nmel at oni n, tryptophan, val erian, passiflora,

ant i hi st am nes, such as di phenydram ne hydr ochl ori de

ﬂ{ed%%kd@r@fr?@mﬁ%c@bﬁﬁﬁa? beh‘Srrr’r?e@CByathgﬁéa’bﬁ@w ofaa duitable amine or amine
non- benzod |aze %’XE'F ii DETAI LED DESCRI PTI ON OF
§ TP s e

quEa'FN\)'@RrF‘Id@(P i ndicated, this

di scl osure uses defl niti ons\é)zmé ded bel ow. Sone of
the definitions and for il ae” may”i(Hel ude a dash ("-")

to indicate a bond between atons or a point of

g{%&égaﬁg{gﬁé{?e ?qep ta{omﬁjp ‘%Eé ”@ggﬁg al ggc];té) wn\%hg Qlﬁtaglra amlne or amine
squinvalehty (g gathatinbideysditiaiirityb geinoduezmaa@m imithen PreprRRNCE) (of a solvent or
m}#uge 3P Qol\m‘ngr@ge Boigdhe, n?étré?{ydrgfu%P%et&f i) SRAwih atsuntable base (e.g.

ence requirenments are chem cal
8qdi) @y@@ﬁps@wwamegumbgtylf I‘tB'H‘i“? E'gejreée[?%@u The, terglen 3 gigg ot at a
@ane@maé ot pieddeywéen @Bthandsieo°d for £rddotrson with a

ag Gr fJ rﬁ&?if Sn b chﬁ‘ol bﬂdﬂnﬁ@t eg):
g (M F%’a‘%%% Sl A ‘
variable that are wthip b nt al error of the
i ndi cated val ue (e.g., WI t h| n t he 98% confi dence
uSihE staadard @fetHobe (618 aripheayiphuspHine/catibd tptmbmnde)ofn thé¢y gresence of a
indi cated yalu RE, toildnkY IN NuRfeRtyBormamide,
chve r¥i aW%{l?e &bf’%‘%@gé{ﬁyﬁc@@g{r on gr ooups %aw ng fryomm
propioniBiles agetaniiriet ons and i ncl udes nethyl, ethyl,
propyl i sopropyl, butyl, 2-butyl, fert-butyl, and

BePpiisits sy é}éeﬁfrggﬁmrhgrcehg%@e oy@a?r&} aldy grggir;d by a man
skilgorimibe ait usnmmmerc@uyw@ugwy magesiple 35‘?1?"6’3&?" rgﬁtg

pentyl oxy. " Car boal koxy" refers to al koxy-C(O- , where

al koxy is defin and f hoxycar bonyl ,
@itﬁa%%'&m@ﬁwe ?F%'B@F‘X‘ﬁ WP BS Serégt%g ?’Exycar bonyl ,
2-(bHE) SO RAD B, whesein Klis @@@ambewyntege'ﬁ@m 0to9,n % an integer from

%‘%@bxh@%me Qnméedbenemn@ aci d" refers to a conpound

avi_ng a nonov n | ent I from
(-@5 C12ga|kylene optlonally substltuteg wuth one or Wt 8 6 alky ?e ect ed 0

@(CHZ)S —X2—(CHy),

wherein X2 is O or S, r is an integer from 2 to 7, s is an integer 0to 6 and t is an integer from 3 to
6 and s+t is comprised between 3 to 6 inclusive and r+s+t is comprised between 5 to 8 inclusive,

- or a group of formula:

dkk

may be prepared by reaction of the bromide of formula (13):

1
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am no- but anoi ¢ acid)-3-yl and (4-am no-butanoic
acid)-3,3-diyl, respectively. "b-amno acid" refers to

w@:2@enpmsehd havi ng a nonoval ent radi cal sel ect BCT/iB200m000619

(3-am nopropanoi ¢ acid)-2-y and (3-am no-propanoic
acid)-3-yl. Benzyl and phenyl groups may be
unsubstituted or substituted with from1 to 3
substituents sel ected from hydroxy, carboxy,
car boal koxy, hal ogen, -CF3, n y, al kyl, and al koxy.
Preferred substituents includ e or nore hal ogens.
"Subj ect" refers to a mamma}, cl udi ng a human.
"Pharnmaceutical |y accepjablg" s bstances refers to
t hose substances whi l@- t he scope of sound
medi cal judgnment suitz q contact with the
Tﬁ?lClty

ti ssues of subject $rwi t Aout 5 undue
irritation, allergic respo , and 'the I|ike,
conmensurate with a reaso benefit-to-risk ratio,
and effective for their irfkended use. Treatlng
refers to reversing, aIIeV| ating, |nh|(5:|at|ng t he

VRIhQRH Sese of fom@la @BEVent i ng a di sorder or condition to

whi ch such termapplieg, or to _reversing, alleviating,
i nhi biting the progress blﬂ% /ﬁeventl ng_one or nore

synpt ons of such di sorderﬂpr condi 543 Treat ment "
refers to the act of "treating," efi ne

wigralB%4is es yefiabateve.” Dr ug, " " drug subst ance, "active

pharnaceutical i ngredient," and the Iike refer to a
conpound (e.g.

ds
s reS e, ke 601 T T L iAo WHiae Akl Frohfua (14
tHE 9ﬁbs§ﬂ:é of b @aitablegpaitadiunb patalyst i(eg. ratiativof aqemqttrwgmotolylphosphme of
[ E&’(ﬁ)&:){z/ﬁﬂ) LI'XIl)g%gfngﬁé br\ég?]rﬁg‘af‘g Lolvet ordmliukdot st (el toluene,

gpegqmyjl% Chexarpﬁj |m§pe d’éﬁé?ﬁ? gh 2t pase V\(@Igg ﬁrfetty%gm}j\ag & u%q'prcipﬁletgylamme
|§di£§s©ﬁ1t ca?dbﬂatb f'kﬁbta[s@uhmyﬂl’fogadmrmunatey &réfenably,dneregction firegarried out at

2 Wg{pgme ci:cmqusm% 3&9?&% ?bg(.? ggc{/ glroeé Botr 2 ¥sfirsSu bSt ances

Ility of t
et arylbromidet s e (18 Ao Ae BIeBYPE AFPRNgria e mediod of U WD 1904/11337.

TheSrhiRd &Mérm u%r(1 4)3Hy b pRparet @b@rcdmineraten yalldeeoftform ula (15):
substance. "Phar maceutl cal co sition" refers to the
conbi nati on of one or &H%ﬁt ances and one or
nore exci pients. "Drug pr oduct armaceut | Cﬁ
dbereig i§ GF By br I! iostues] piepeure the alp (1o sgeetqdoy i Syfigple amine or
Eulﬂf?\e 3 bli®alerk ?é‘@rphfhﬁlmﬂdep f?dﬁfe?ﬁﬁ@u‘fmnbaicamme)sm ttheopredenee ;f a solvent
mnistered to a b
@relﬁg(pjéq <Pfysow§)}s ge"g t?{uetnﬁ #%}yrdnol‘#a ggﬁq |Ie)t %@%ﬁ%mt@a ase (e.g.
sedine thgdrzien trathyiamgnep oved iyt |lﬂj|umg.r arﬁfﬁrqpy trpq {ﬁﬁcw)n is carried out at a
%@Fa't@@§on%rls§&‘m'2@‘§andoﬂb@ﬁﬁ4 tdf 24l Hagrs. and t he
| e.

Alternatively if amine (14) is of the formula (16):

Ilqc

N
Rb” \/\GX2 _(CH,),, W
(16)

wherein X2 is O or S and t, is an integer from 1 to 4, then this may be formed by reaction of a

compound of formula (17):



Many of the conmpounds which are useful for treating
NRS, i ncludi ng conpounds represented by fornula 1,

wo eoomabm28LA, and conpounds specifically nanmed BODB2)07/000619
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may form pharnmaceutically deéceptabl e conpl exes, salts,
sol vates and hydrates. These salts include acid
addition salts (including di-acids) and base salts.

Phar maceutical ly acceptable acjid addition salts
i ncl ude nontoxic salts deriv om i norgani c acids
such as hydrochl ori gzeaci d achd, phosphoric

acid, sulfuric acid hyUrOoro c acid, hydroiodic
acid, hydrofluoric a0|&m and phosphor aci ds, as
wel | nontoxic salts derived fromorgani ¢ acids, such
withadompireacial halive of formir @Bk ar boxyl i ¢ aci ds,

phenyl - substi t ut ed aIkaanc aqu\ hydroxy al kanoi ¢
aci ds, al kanedi oi c acids, “@H ga c acids, aliphatic
and aronmatic sulfonic acids, etc. &ch salts include
Aaratiakes cadi ®at e, aspartate, benzoate, besylate,

bi car bonat e, carbonate, bisulfate, sulfate, borate
canmsyl ate, citrate, cyclamate, edisylate, X

fnoa riypica), prooedireathe, cogipaersherafosnulay (172 ¢ Beated Witk é*m Bfﬂlﬂ? 418) in the

X&ch uqr mem‘ %F inxthl*ebSinéalt/&mts (e.g. dimethyl sulphoxide, toluene, N,N-
ydrochl orj de/c '

melf%raeragle es:moaigwrlel qgi@pﬂc%%wg? op ongl(y érﬁ g'\'e] pqgﬁen(f‘e of a suitable base
(eed. dmtrgl,ammel, diisegrepylethytyrinet gotaqwmqgﬂr@natpanc@asswm hydrogen carbonate,

¢ ,
g@&g{ﬁﬁa by @egpat i %m@@ﬁﬁh’% Arforisél eRldeRdEE antﬂéot’d‘) abey to 48 hours.

P Mo are,, RArDal e, QJ]? mercial 3-(2-
RyaPeHEh 95hiospmt(E) whﬂﬁd%gseﬁ? (s BR rgpar rom’ commerci
B ne&thyhoRdéral 6r, 4-@@ﬁ|h6e’tl&w)ﬁhenslt esirigathe mesheds ifovatin the textbook T. W.

&‘?%g‘?g ect@efs O%E)? B %’nﬁlesé Pi WHH)Q [nRRGRhad ﬁu@&hﬁnon 1981.

e sa tical accept abl e base
sal ts include nontOX|c salts derlved from bases,

Combslber tomiuRl (1DalNe e, is S Uk batoraed fednk a halido of fatrkad {17@:
earth netal cation, as well as-am nes. Exanples of

sui table netal cations includ d|gﬁ1(hﬁ ), potassium
(K), nagne5|un1(Ngzt% c Ici zinc (Zn2+)
and al um num (Al 3+) . Ex npl SU|tabIe am nes

i ncl ude arginine, L/ L/Rbdlbenzylethgl pedlan1ne

chl or oprocai ne, choline, diethylamn di et hanol am ne,
dhergiolXab €k Br erti ne, et hyl enedi anmi ne, gl yci ne, 1ysine,
L/ - met hyl gl ucam ne, ol am ne,

ﬁ}%@"@,:ﬂ'g%b%? [ ﬁwx rggjg%ﬁclée{ @?]ac;gs? rrég%t% Wi hqglgilmrop?gg}a ethlol in the Opresence
bhsesuitatlé pallsipe Satalyst @Bar gellagiuma pcetate/pwmg@mhpwme of formula
5@{?&) /{P@ﬁr 063} )PH %én pr@éhcel ol @ EhRAL or rﬁiﬂ@reabfs sohehiahle.g. toluene,

ppem'étfllp,l ggxan§e|n gﬁse%ge] Phar ga %ngct%lethfl' mg diisopropylethylamine,
Phiassiome earbored, Isyduam bgghogenl Qartz;)aate)s Prmgratmg ther iepetioa dp carried out at a

Wt r%gater@ Eer?bjrﬁmg%gﬁwegﬁ 70°E%d QW@H&Q to 96 BolF& ¥ hé BRAlict @llyl thioether is

oun a aci d

o ovierig gt e BT RARERE 1D E GBEd, B B
gt Syhhesid, Al Wileslatepaienck Rblifatiomud®.1 with an acid or

base to renove an aci d- or basel abile protecting group

or to open a lactone or lactamgroup of th urs
Abiel helidesefiferpulad vea) gy be Bisgrey from sypnergel *ﬁ‘@es f&% 3{7")

of formula 1 to another salt thgough treatnent with an
appropriate acid or base or t lx contact with an
I on exchange resin. géw ction, one may then

[

isolate the salt by f ration if it(ipnecipitates from
solution, or by evaporation to recover the salt. The
degr ee of i oni zati on of



the salt may vary fromconpletely ionized to al nost
non-ioni zed. The conpounds used to treat NRS nay al so

w@z2003t107828 unsol vat ed and sol vated forns. The tRCTIB2007/000619
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"sol vate" describes a nol edul ar conpl ex conprising the
conpound and one or nore pharmaceutically acceptable
sol vent nolecules (e.g., EtOH). The term "hydrate" is

: %ﬁ%%&ﬁp#s&g%{ﬁ gxettehxptfoég LrY\ﬁlr.]b[réeﬁ ,Vﬁ&g&iv? Sr ups Hl O%rgar}icnSynthesis,

CCé 'e"'sol vat’es 1 nc e
Whivitdy-lnthescisrsde\Rahlicatinay 198d. | sot opi cal |y substituted
(e.g., D20 de-acetone, d6-DVSO . The conpounds used
to treat NRS may al sQ exi s .mul ti-conponent
é@“ﬁ?ﬂ“@?@égthfanl‘{l?r(‘l)t"‘h?afghes?éw@a gg)d sol vates) in which the
compound (drug) and at | east one oth?@ conmponent are
present in stgtchionetric or no t oD chi ric

amounts. Conpllexes of this typd | ude cljat hrates

(drug- host mApAcMYSI | exe k. CO Mt aks. The
|atter are typicall fhed “as crystal | i ne [conpl exes
of neutral nol ecul ar Constituents whreh are bound

t oget her through non-coval ent inte!aam ons, but could
al so be a conplex of a neutral noleswe with a yi;
Co-crystals may be prepared by nelt crystallizati'on,
then litecayyist fatmedzwtreastionf ploansasriovethefsformufa (1Y) yWikya perapopgd of formula

p.ndi ng the conponents together. See, e.g., O

frar sson and M J. Zawor ot ko, Chem Conmun.
17:1889-1896 (2004). For a geﬁgral revi ew of
mul ti conponent conpl exes,-sgeY >  eblian, J.
Pharm Sci. 64(8):1 269-8 .Alll references to
conpounds, i ncl udjpg soPeEitsO a l, fornula
1A, and conpounds descri bed ared naned]in the
specification, generally incgadg all pol ynorphs and
crystal habits, prodrugs, mne gl i tes, stereoisoners,
and tautoners thereof, as wel™as all (20)

i sotopi cally-Iabeled co und ereqf . " r ' .
IE8 BPERi GBSt SRR RRUTIY e 25 oy TGOy Bt el 0. bromice
anibiidel t jodidaat orc aswphoein (Feg-alioesyiziell Heing i slendaihdergeures  (e.g.
‘f@:ﬂgr\f}ﬁr{hb%eﬁ&ir@‘?npﬁiﬂﬁé’rﬁ/lph@.:)bhiﬂg’cé’rs&i r egtrdtaniagcol wighygal chloride;
a | VI

WWY@P'S’E ?ﬂ%lﬁ%ﬁ’@ﬁ%fﬂ?\?é@ E%Ppiésgﬁ?ebc% ﬁrsgl%n? 8r| mn&ture of solvents (e.g.
hestivec slipigixda) | yicklobnebaonpduerds W A-Himegyéormaimige, eBropionitrile,
%?%tglﬁtﬁfgég '1?%%& [i&s éﬁégﬁ%lg&lztgd wi'tH\hE'con%Hﬂﬁtgé\‘%rmuQQW)QWth@Eresence ofa

es of prodru i ncl ud er, ar .
anivent denkies ol §Qvests é%%péjmﬁfgg' %yﬁphpgaﬁutpgerf, %Y,gl-?c{qﬁﬂyﬂormamlde,
bbetomiiie, GaEMAUMEaN) dptatabadhaptsomeed d suittble base (e.g. triethylamine,
fdﬁ%og{qu%tgylaﬁﬁ% j%gatéglggsc%gagﬁﬁ%} e;{o'ta‘.ésua:t‘g rrg?%??rﬁg% ate) at a temperature
dowpriged betwserpf0°p eodl1aRjs, forse 48 hgurs. T, Hi guchi and V.

Stella "Pro-drugs as Novel Delivery Systens,"” ACS

Synposi um Series. 14 (1975) and E._B. ch :
Eé%{tg?"@*\')’éiysi bPe CQ'FSFP??S‘S i ‘H%W(Eg D23 gn 19%7?&1/% (e.g.  diethyl
“sbvadiamitmixy/atespheryibosphipe)cio iopreernce of sgiveni oy mpgurashgolvents (e.g.
Eﬁ“ﬂn@' %fqﬂhﬁléﬁ rl’eér%t\ RRGEABE QR YorRShskd Beth LI 8Bd 60°C, for 2
anpl es 1 ncl'ude %ydroxynethyl, hydr oxy, secondary
derftheurs.pri mary ami no, phenol, and carboxylic acid
derivatives of conpounds of fornmula 1, fornmula 1A and
TRoun | RRAFES o ah BiRer®RE frhii& gh1h:0N,
G PotBe AP0, R e RATRS IR ah DRerRRE KhiE g
am no, phenyl, and am de groups,




respectively. Certain conpounds described herein my
have stereoi soners. Sone of these conpounds may exi st

W@sg003i10m3ke enanti omers (enanti opure conpounds)PCFI/1B2007/000619
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m xtures of enantiomers (en2iched and racem c

sanpl es), which depending on the rel ative excess of
one enantioner over another in a sanple, may exhibit
optical activity. Such sterqgisoners, whi ch are

non- superi nposable mrror inages, possess a

stereogeni c axis or on re eogeni c centers
(i.e., chirality). Oh npoundg, may be

st er eoi somers t hat r \Tﬁées Such

st ereoi soners, which are knomn as dilast er eoi soners,
may be chiral or achiral (¢ ain no stereogenic
centers). They include nDI- es containing an al kenyl

or cyclic group, so that ci trans (or (A)E)

S TS e BB BURT el oBIBRAE PO e
aswibglselvart ¢.@ defwhidoivent ira gEREPBIEROMPrisiag PAYESHN’ ﬁ@“d 100°C

i‘at A &4 ﬁdﬁtss ﬁ&%ﬂved Wbﬁ@a‘ilorﬂvm Wﬁrdgbn pérBAdaNinSEsuithiga@solvent or mixture

stere r
Qjéglgqqti){e&r gatg fn@ﬁ-,an?ciﬁgtrag\g%r @ragpwfl—h e&}it%\g/lgn seégés soalum hydroxide).
Thesattens of fermydm@ ahaybd Tamaddeon the arvt kpraide (8 by 9REHSN Mefh a suitable
I bRpsing" e@'gso'w&ﬁrlbu%ﬁhﬁbﬂé t ESMssfﬂfne Qlﬁ&)ltbtl’ﬁﬂll’o@oborate 2,4,6-

Cl sl AR M v

ecfpeund are séactedtinitral presmeeqtfsl uiialile aalledmrntcetaty@ir(eér pallpgigm acetate/

t?‘ oz?‘th?-td H@N %‘Iﬂ 'égﬁ’f é'P@{OAc) LAB(LOMEBL) G the BRIBENCE 18T a solvent or mixture
rl

form rot on ,t aut oner
e P R S
tﬁ@bmopymhyramm@e pgaskiym carbonad, qumsmramydmen Sﬂ'bpnathhPl@fprany, the

{fgg'tlo sD“JAP H—:ﬁ 4.5 g&é’h&?&tlﬁ‘% g@ﬁ@’e 4| ?W%H AP and-PITRO RE %o 16 hours.

erern al'so pharmaceutical |y
acceptabl e isotopic variations, in which at |east one
AkPRBtVSYy, tr%rdoaa@aﬂadb)yfoaﬁulatzomdna:el forenet! fremsaresteatfdormala (37):
nunber, but an atomc nass diffgrent fromthe atomc
mass usually found in nature. Igotopes suitable for

inclusion in conpound§)|n des for\Eﬁ/nple I sot opes
of hydrogen, sucaggs 2H a i sot es of carbon,
such as11C, 13C > ¢ rogen, such
as13N and 15N, |sotopes of oxygi , such as 150 170

and 18C, isotopes of sul fur as 35S; isotopes of
fluorine, such as 18F; isotop chlorine, such as
36C1, and isotopes ofiodine as 1231 @nd 125

e | SOt 0 hGd |dl=Jmth l%h')b F% dride) in the
Eslregf: \ﬁl?tt afp%“%?ﬁg géﬂt d(%)gshtt(l iR hGdr i i 0 y )

vant aEes fesuy rg om_ 0°C
greserce of astitabls ﬁob’e%tt(aﬁl fejralydrofusgn) @ %F?ﬁ?p@ra“frﬁé? Rrising behyeen

Vhy foop@kdr 2 kd 3endaFs. r educed dosage requi renents.
Additionally, certain isotopic variations of the

di scl osed conpounds may i ncorporate a radioactiv

iTe@ esipreof farmgla, (3T)rmav henfornaad, frogy thg@@j browoqecqf] quxaylatggs) as here before

Hé&ﬁ%d ﬂ))nregétiég wfﬁﬁ@n@nnoﬁ@%ﬁﬁkwacbta&&uﬂeldpeﬂhmmrb ehialysis. In a typical

Et[j)gﬁcliugé Ia_e_l_s%ylsl%_alééeu 1?86’1(2% %ﬁlanlon reol%m&téée #nntlge p?é%%ﬁb%eoct 'a suitable

Beltadnhmo reatBigsts &.0 npdlledioygr @Wyh(:lﬁgr)acgtgtgdpre§atfagyum acetate/ tri-ortho-
%ﬂdt@b@(dﬁ@:?zﬁp(‘oolrol)QQQH Rﬁ’d‘ﬁbésence of a solvent or mixture of

e el S oo™ Ty B T P e

diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate, Ilthlum



in the disclosure using an appropriate
i sotopically-1abel ed reagent in place of a non-I abel ed

w0 e@gaems28 Conpounds of formula 1, formula 1A BETIB2007/000619
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conmpounds descri bed and nangd above, and their
pharmaceutically acceptabl e conpl exes, salts, solvates
and hydrates shoul d be assessed for their

bi o prop rtie UG I ' ;
PR U EEa Pyl BecoRmen Jor e Y K e compriced
behk@n 0P© arxk1 1623 fons taalPdosisr i at e dosage form and route
of adm ni stration. Cbnpounds t hat are intended for
har mc}gﬁ%{?&arlﬁ rch%@Plg)(Z) znay %{Ere%}t rg{na odxcesgo%tiﬁb lnftrpeeof formula
(ez)am'pl e, as solid plugs, povvders or fi I ms by net hods
such as precipitation, crystallpgzation, freeze drying,
spray drying, evaporative drying, nm crowave drying, or
radi o frequency dryi ng. i- Spfpoun used to treat
NRS can be prepargd and ag steredyn a wde variety
of oral and pareﬁ?eBaP\-os.oe Or B s, the
conmpounds can be admi ni stered |nject|on i.e.,
i ntravenously, intranuscul arl / nt r acut aneousl vy,
subcut aneously, i ntraduodenal or |ntraper|toneally
Al so, the conpounds of the present inventi@& can be
@ﬂ%&ﬂbsk QckinBY abkBal ation, for exanple, intranasally.
tiona Iy, t he conmpounds can be admi ni stered
transdermal |'y. When describi ng dosage forms, the
mC4 itypzappracataee the weile ofnigmadd 2) is téatedsto bydragenation using a metal
gaqggs??g&%nb% nod'f@h‘%@stg-(eé ﬁﬁllgdlblﬁ oﬂ'ﬁarb@rﬂ@la‘ﬁﬁlﬁ’ﬁ@%ﬂé‘ﬂ?aney Nickel®) in

I N specl

at |
R aprAReReRIof @aw'\;ﬁnaé%%pfns peol, cslﬁ@ﬂ o il tgtsaavc*“r Ty with 2
ayuaoday do@te.g. Bmnmadidint foratd, dortniveacitt hvdr@ephatrar’em@gptu@q:ompnsed
e ) f euti cal conpositions include
b q%ﬁ@?t%%ﬁ#ﬁb%@§§p abl e carrier that can be either
solid or liquid. Solid dosage forns include powders,
frﬁ@hnﬁute?of fd?rhhlla #32) AAPBsIpeBared BEREEBN oS pYSirbride ¢18) wittnah alkene of
e granules. A solid carrier is generally
‘%@ I ( %&d may conprise one or nore substances
(exci pi ents) which may al sg-BtcgZ for exanple, as
di luents, flavoring agenns, b|nder§3 preservati ves,
t abl et d|S|ntegrat|ng agents or an encapsulatlng
material. For powders, the carrier is a finely divided
#04 !chM’Bto@éHutéS tHeﬂmﬂl hallid¥ bifeenuld (1B) is Feacted mith the dikenalgfdormula (14) in
gﬁrqresfgﬁgené{\% Sy atﬁ% Ballag unﬁFc):lata P/§t (%)ép%étlgd LM agétét@pn'lmrﬁratovbﬁosphme of

per tres In
swrintilaHdeOAR)APEr Tahdadn ﬁ‘ﬁd’f@@?ﬁﬁé&@é@“’?'ﬁ °f ﬁ'@dl{é’ﬁ ghrolveRtg (e-9. toluene,
%b&&ntﬂl@s hé)?&qe) Ro’e?ﬂeﬁréssﬂw of abbgdes (g nEEtayIdrying Oditsapropylethylamine,

f t 70% of
gratg%ns&gn gar g(@t pP%tﬁ?Séu(r)r]qulrctgag%nggmnagg'afﬁj%eg% gﬂie Q%ECW id Iaamed out at

ERgMEsatumcshpEingtbetweem 7 ¢°C and 339°C ferde 38 8OUrpect i n,

4RE b ofﬁ:trrﬁﬁlg@Sz &@*Qébdﬂnmérﬁlélgacant h, methyl cell ul ose,

sodi um car boxynet hyl cel | ul ose, a IOM/neIt|ng wax,

cocoa butter, and the like. The term "preparation” nay
im%mdeiytnrw<eﬁe(mts&t foonula (24} drcfollMis: Wi t h encapsul ati ng
material as a carrier tha pr0VI?ﬁ6¢ﬁ capsul e i n which
the active conponent, oxE W t other carriers,
is surrounded by a catrler which is s in

ISR @R wi th it. Tabl ets, powders, capsul es,
is CHo~(CHy)m wherein m is an integer from O to 9 and B® is (CH.)y wherein ny is an integer
from 1 to 7, and ny+m is comprised between 2 to 7 inclusive, or,



cachets, and | ozenges can be used as solid dosage
fornms suitable for oral adm nistration. For preparing

waapposiseori es, a | ow nelting wax, such as a nPEL/IB2807f00619
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fatty acid glycerides or cd¢oa butter, is first

nmel ted, and the APl is dispersed honbgeneously
therein, as by stirring. The nolten honbgenous m xture
%& thEﬁ gﬁu&%ﬂrinto conveni ent sized nolds, allowed to

aof IRd PREreby to solidify. Liquid pharnaceutica
conposi tions include solutiol sdspersi ons, and

emul si ons, whi ch conprcag,, —H anpl e, water or

aqueous propyl ene glycol sol 2 Li qui d

preparations suitable for parenteral injection bq1 L
Wagrein 1+dg arlintegerdre bt §dt Feiniegerdhia Syt s & gioyP @%{f?“ wherein ty Is
AXIIARGSISTORDT W 4, @G sStylistoalbesddmeinerall taig inclusine & ri+s+t; is comprised
Eregargdsq%kagsolving the APl in water and addi ng

PR SIBS¥eEnt s, flavors, stabilizing and _
than skeermmyuadieiiermulad24 631 bagrmeddydeastionss] §,5emBP K &f fogpula (25):
be nmade by di spersing figgLMy ivided APl in water with
viscous material, such g&natur HPr synt heti c guns,

resins, methylcellul ose, sodium 25)
Wik Heonypmabdyfliesiulabdse, and ot her suspendi ng agents.

Useful pharnmaceutical conpositions also include solid
preparations which are irt€nd tgﬁge convert ed,
shortly before use, to |iquid pharnaceutica

conpositions suitable oral adm nistration. Such |iquid

fos iNBEalf &5@#}&? ehdlgeths %iﬂbd‘)@ﬂs(%)s&s(k?@?is ifiedd Bom@AEH to a halide (e.g.
ermul’Si ons.  These preparations na i.n

Do RBite, dGTE s SPTPIaKe pe Meediir) 1o st ibdellies e
abpér{ybmbaalne/wdmen at mip@nymehieﬁ@rmn di tg@@rcg@jﬁ@; s, thionyl  chloride;
én%’th%ﬁe%ﬂ@ﬁ&wyl AREirkihfibRBe)PR 8RR Posemdebt b BEvdnt KEmixtlRef solvens (e.g.

arnaceutrcal conpositjon is prefe Ly jn. unit. N
bl FmnoRds., SURNORERE.,  THE B oM B gk mice,  propioitie,
acagrasie). Tois prosiuct iditie redeteld with theathier colomassd (6h pal2hli inghe presence
?gfe{m%gﬁlérﬁt &t %gtgltgi(to\‘ vedts t téeg ARhter, T&%eﬂhﬂ' LuIBUXRABE toluene, N,N-

an be a kage reparatLoP, thlg_1n acgﬁﬂs ; itabl
digrethufaimagida; acetoattrile, drirgirdrefiad digniogmes) EH‘ PrEsRee g & suttable
Padek ed.¢ dsdail elycroxida psatdseiam santebujmidele ssdium  hydede aptionally in the
ampoul es. ’ . - 883 RR W Rmperature
PRBPe 2. feaF eyl oy 105 00 AGERABRRBEAREY e
appprispd beiveen B end HI0°GAY 40P 48 he® i n packaged form
The quantity of active conponent in a unit dose

reparation e varied or adiysted fr 1 ;
BogRkPh Y B S Ol b 3 e bRpked s
pet-emex podcedures.act i ve conponent. To treat NRS, the
drug is typically adm nistered once daily before

BGHTRI 1 B8 oG (=i B g o s igonyg e of formia
8 ng, 200 ng, 300 ng, 400 ng or 500 ng of the API.

The conmposition may, if desiredrgal so contain other
conpati bl e therapeutic agents. for therapeutic use,

the conpounds utilized in gh&di'sclo nmet hod may be
adm ni stered at a iniLka

daily to about 1 R d y. YA dai | yydose range of
about 0.02 ng/kg to about 10 nggkg is ?E;}cal. The
dosages, however, nay be vari gd dgpendi ng upon the
requi renents of the patient, tke Severity of the
condition being treated, and thé& conpound 8} ng

SRR asl Rt SHOBaAL. | On

0gage of @bout 0.01 ny/ kg




of the proper dosage for a particular situation is
within the skill of the art. In sonme cases, treatnent

wo goo7ndsest ed with smal | er dosages which are | PGEIR2061000619
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t he opti num dose of the conpound. Thereafter, the
dosage is increased by small increnents until the
opti mum ef f ect under the circunstances is reached.

'inl Ef. L)@F?E' Qr?c%gtlrghgle Ni rl cﬁ’?&fﬂ%a (3'2?~I 5' t%a%bdﬁ) Hfdfbg%tlon using a metal

prese
quréysi b1 combinbtiadi qfreattalyaﬁ (e renlstss g par oy BRI X Gapeys Hipke!®) i

LdNPoAa ENRT Fo.§.0mbiEN, Zéihériogadllﬁijl (aB&at Syet(ahydrofuran) with a

%{?rq%cemet Al g@‘p%égewt@gx géqn%er&td n%j c%%ﬁ)t cha temperature comprised

isknidEne20bd ancbo°()lfarcietb6-hoamd act i ve- control | ed,

mul ticenter, 4-way crossover st udy was carri ed out to

eval uate the effects of COVPOU ¢
Pesnirilgtof fermuls(@3) way ke Bﬁe!i’fﬁef#\me@\%” P?JéFe &k %!WF%&3> with an aliyne o
{oﬁﬂma(aeyrents were initially random zed into the study

and received 1 of 4 treat me%t2 COVPOUND A 25ny,

COMPOUND A 50ng, Zol pi denpt Zor pl acebo) daily for

2 weeks followed by a 1- Meek wash&3 period. Subjects

were subsequently crossed over 3 times to recelve t he

remai ning treatnents, ea weeks f d

In.a yieak PRgRdER, the Gl dfige °‘é8’é‘H‘?as(t]%] 3 Eﬁ“ﬁgg’q%b“ﬁmﬁ o Ghrguia 33 i
thel precdack Gfaasslultab)e, paliatitre r cafalyisb (erg. peflatium b@@klﬁ@'ﬂohﬂmy&mosphm) or
%ﬁ%{ﬁ’ gg'ﬁl@ oﬂh%ﬁgﬂo pRhe §pfom| JH‘F’(R@)AQ)@/EFQB-Q‘ off§linitReBpresence of a

dem or treat me 'Fﬁa; b
BRIV TSB! SONAPNE8 6 R PEa gy DLa TS PieRRIGR 20%5° (05
£RyAIND BIRETdRR) AliiESRopy B EIBINEN poiSsHijre cdasbopatbe pbigssirhydrogen
L hﬁmsggd%'efm@abghﬂ? rSacBOf s U rﬂq %Gtr %Qf‘%mperaﬁ%‘ kéHbrRing Matween 70°C

Bet e he "ages o ears, 1 nclusive,

amfb11|0é@t9réi93ﬁ*‘(0§(§ ti rres/vveek) avvoke un-restored or
un refreshed for at | east the previous 3 nonths,

us ni fj ant d| r el i npai rment in soci al ,

ﬂb’é‘? f)‘Jﬁ UIa eerC%?nrmgegr? ant areas of functioning
during the daytl rre EFFI CACY & SAFETY EVALUATI ONS. The
mtérﬁawy FKRRS (3B) i Bf fbiviufa SA)udYolleas: the Restorative

Sl eep Questi onnaire-\Wekl (RSQV\) Total Score at the
end of each 2-week tr ht\xape‘r FedZ The RSQ W bel ow,
is a patient-reportedutcome neasure(df norning
Sfreégnec{; guer t he past week in which |arger val ues

SR %1 & “'scor e correspond to greater refreshnent
Bf Is Ger{BHs)i erenfri iscanyinteger diormed toghRISR s (Chilar wherein "1 is an integer

&8RS tQ?féﬁé nS6F BREApsed Dalveéry2 atinclusivecorudi ng adver se
eyent i nformation, clinical |aboratory val ues,
FhiPSa EAP < ZEP M%ation, vital signs, and
el ect rocar di ogr ans (ECGs) wer g ol @tded during the
study. STATI STI CAL I\/ET(idg;)';}l | Anal ysis Set was
used in the anal yses of all acy/ out cone
endpoi nts. The Full Analysis Set consi sted of al
whaiom Bed injedst o d tofics & aBINQESY0 B @pd ﬁe@u%%?%ﬁ“ﬁﬁ&hefe‘" tis

‘Qﬂ%t&b@dfr&n hasal arides+Wid fonidriséEistlech 1poStindlateland e +s+ty is comprised
nent on at |east 1 efficacy/outcone variable.

?ﬁ@’e%gt%'aflﬁs@'& Anal ysis Set was used for sensitivity
dreml spid esmpdund of foan u (34) can be formed by reaction of a compound of formula (25):

// \X3H
NZ (25)

with a compound of formula (36):



ef fi cacy/ out cone endpoints as appropriate. The
Per - Protocol Analysis set included all subjects from

wWao b@7/oisks Anal ysis Set who did not have naj or PCDIB20@1/000619
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devi ati ons. Protocol deviatitbons included the najor

i nclusion/exclusion criteria assessed prior to

random zation and nmj or protocol deviations or

vi ol ati ons assessed after rgpdo zation. Partial data
for subjects who took ipgef gtnent (as a

prot ocol deviation assessed after random zati on) may
have been included in the Per-Protocol Analysis Set.

Ixrhetyée%l%%eé\ﬂ@l ol G tﬁgborﬁ\@&un&‘%ﬁg or QSG) h@fn@ﬂ@dn)oém tofa halide (e.g.

data and co

@'B'Bjd@’cf@ormo lqdlsisl( o&nsylpgcerﬁgy %8?‘8@’5%&3 nusur}gos an agd procedures (e.g.
fiphenmphospihé/iodiasy enpheoylpitosphirediboact |t@t@btqrrwr rreﬁ”tlonx}as chloride;

ﬁgtﬁFr?e{sﬁlghotnﬁ cnllc)ﬂ&eﬁﬁé?hyla:n%e) @rﬁlﬁ@ pféQédc& 8f 4 shhi B Mixturk Bﬁsolvents (e.0.

esl s tested di fferenc
Aimetyle’ SURIBXR it REM S eF? B‘? ntNE'ec{'R%tgﬁo AR, Rygplonite.

AdeAlM® NThigprddynt Baiedroreaciétbwitothe empomimmgndaﬁﬁ)etprr(aﬁ)um’@e presence

hfypOtsgI?e%lt S?rwﬂ'ﬁxtws Qa{)f st]l%rf’?s ' (% ga \pe\térf q{llﬁ&ﬁ}ﬁ éJbHoﬁ@e t fdiRkne, N,N-
actlve

dimetalioEmamide @B%IP@*H e B‘—tfﬂ?YS@éﬁ%‘ dea'e'wm@mam g Rrepgpe of a sultable

I@B%@e(eé& éobi@mnﬁy'ﬂrdkaie glopbsiurn Brtdhtokiex,eboduon éydridde @ptjonally in the
co Wolaleary

?rg?;\ 8n8 ase ia}%néeelr?r g%ygtb%lkﬂd t%Fayet%aat er igﬁprgdegtat pupPerare

mnmeedeoem@n 2@°Cl®d 1RO for BKS@I?‘OSGIVI\AARY The primary

endpoint in this st udy was the RSQ W Total Score at

t he end of ch 2- eat nent

Feroompars shPTR G ST R SR FERar T affland da SR gphes

petordidg toawed khoveatromasesas fixed factors, and subJ ect

W t hin sequence and w t hin- subJ ect error asr andom

fact First d ff
EoReaERin T 1L DS RO AT 8T T P e%erenm

Eiaalgrowcsa)rmola'parl sons were nade based on the final

i near nodel. The point estj ap confidence
intervals (Cis) for the f .' zstj ustg‘%%?reatrrent
ef fects wer e=constGHzbied g the |east squares (LS)
means and appropriate standard errors. DESCRI PTI VE
FHAARRL 1 h3) peaefhred amaa,lagn FehamiRea tmoh dhe RSO W
escriptive’ statistics were provided by treatrrent and
visit. For secondary/ expl orator )}?apur poses, certain
secondary efficacy endpoint anq| yzed with
nodel - based stati stical For each of  these

endpoi nts, the Hk| hy@ hres 8 A %{t\gl/here IS no
h

difference in the tFue neans bet:vveen t active
treatment and pl acebo. The cor qondi ng al ternative
hypot hesis was that there is aference in the true
rreans in favor of the active tredatment congamed to

ace Wi t ers and| tion of

%rel?sg Bi %E‘aé ‘ataér ge‘id\? esl%sdeé)gpenciéeﬁn t he
dlrectlon of the endpoi nt belng tested (i.e., the

g%&ldap Broeédukh Ghe? aﬁun*él sagmild ernat ﬂeuae&wmotahasmrae i formula (3)

0l Nt - spec r
BBl P APt 8 ERGES SLRyeR S YR T Sthorce, ouene,
mOFdinethyitdrpbmids, Hoddnittileyasetoqityite - edtidrally in the pPieaence pf @ suitable base

g@gﬂ%’t rﬁaﬁ’rﬁneawlsldﬁrtoﬁw&ﬁylé’t\ﬁﬁe fﬂi&@%mrﬁkém&%@ Q&ﬂl’rﬁ! hikddeh @gonate) at

sunmarl zed descr.i ptivel %
gég@p@gtp&e/@mpsﬁdépyﬁen 80°C and 120°C, for 12 to 48 hours The protecting groups
can then be removed using standard methodology for cleaving oxygen protecting groups such



pur poses, appropriate nodel -based statistical
procedures simlar to those for the prinmary endpoint

waweoog/1o/segl t o anal yze the fol |l ow ng scal es andPCT/IB2007/000619
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subscal es: Restorative Sl dép Questionnaire-Daily
(RSQ D, below): weekly averages of Total Score;
Dayti me Consequences of Sleep Questionnaire (DCSQ:

al Scare; ' - ilev-
?ﬁ\}h e. fouka 6%@? t%/g{)ook ﬂ"ewle %? e?ng Eﬁroﬁ?‘tﬁ? %%;u@g ka%?l%@é%%gl& A. Wiley
Btejceoce B@ll@le@ﬂQ@estl onnai re (SSQ): Sleep Quality;
Sheehan Disability Scal e (SDS) Total Score; SF-36v2:

%Ee? %Tz'i'lr'? §(?:fof g@@ai@j()éna r%aqr aéeéj| @B g?r%osﬁgn? I gﬁr%tn %q;%l}{e of formula

@gpnge (CA C): Status Score; and Patient G obal
| npression of Change (PA C): Stagals Score. AM NE
DERI VATI VES Thi s invention reI at s to compounds of

general formul a&e(1): in whig nd ave the
meani ngs i ndi cat\e,q bel ou, o procgsses and

i nternedi ates ggr ‘I\ge/prar | O of (ﬁ%ositions
cont ai ni ng and the uses of such Zeri vatilves. b2
adrenergi c agoni sts and chol i @ nmuscari ni c

ant agoni sts are wel | - establ i shed erapeuti ¢ agent S
for the treatnent of obstructive respirator 84i seases
FH&BiIn T PR arHd dBsidarmoveCur rent | y. used inhal ed b2
agoni sts i ncl ude both short acting agents such as
sal butanmol (qg.i.d.), and terbutaline (t.i.d) and
Tomaeine 28} mmgbeaxgemr@,d byredctionsofeigohel {20l , and
fornoterol (b.i.d.) and prodmae br onchodi | ation via

stimul ati on of adrenergic reqept n airway snmooth
muscl e. | nhal ed Miscari -ntaggnw§?s in clinical use

i nclude the short @eting QPi_N omde (qg.i.d.),
| png acting

oxi tropi um brom de (q.7.
tiotropium (q.d.). Miscarinig~antagoni sts produce
bronchodi | ati on by i nhibiti he cholinergic tone of
airways primarily by antagomnksing the a?jg' on of

acetyl choline on nuscarinic receptors present on

aith aagmpaund bHfomucBe): A nunber of published studies
have denonstrated that tdge conbi ned adm ni stration of
i nhal ed b2 agonists with “phale scarinic

ant agoni sts (whet her shagt ‘og«l’ong )ctl ng) to patients
wi th obstructive |ung di sease resuﬁ ts in superior

i mprovenents in lung function, synptons and quality of

'llﬂ: k ?ﬁ’%e%ﬁrecﬂ'\@%oﬁ& of %rlﬁﬁihl(%)t@flr’éﬁé‘cmvm&go @i Halidr (e.g. bromide,

?:Iglgr?drq Cfogﬁe)( o %ﬁéat? lo ne Sésgs gﬂs %R%d%ﬁdzﬂé‘v ‘f)rotagcﬁlrr]es (e.g.
Wempﬂ:h@m'@yoct@e nt glphenymgqsphm@/gwb@m at tegﬁbrgmldg,ot hthionyl  chloride;
% 5@%@3 I ﬁﬁoriﬁlsaﬁrlggglaﬁhn‘é? |2'ﬂ{eq?rﬁﬂgb§3¢ﬂa%ow@rg loemB&ire of solvents (e.g.
b papiaes ) RETAPTERBSpAUTE | AR UPRASEIdRr) Bopionirte
agaoiitsiled Thisiprdductris thér feactedwitki thé cerogsaind efrforrrhdar(a@emthie @fesence ofa
D& or hRiAIGH b @Rs (5P WP idRebtrPEUbhBRIaS, IRGehk Ol Nafim dthyifarmamide,
acetonitrile, tetrahydrofuran, dichloromethane) in the presence of a suitable base (e.g. sodium
hydroxide, potassium tert-butoxide, sodium hydride) optionally in the presence of a phase
transfer catalyst (e.g. tetra-ethylammonium bromide) at a temperafure comprised between 25°C

and 120°C, for 4 to 48 hours.
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single nol ecule would allow the potential for
conbination with anti-inflamuatory agents thus giving

wa@2aoriiwises t herapy froma single inhaler. The | PUBEMHB20@00619

rel ates to the compounds ofi8general forrmula (1):
wherein Ais selected fromH and wherein * represent
t he attachrrent point of A to the carbon bearing the

* %
_a%dr o0 E( S%yl/ (g: Ep(re?dﬂ%ife rdgfpgrr]n % aldeh of fgrmula (7). lg a typical
prﬁﬁeegerthé rabcmhﬁteo (73 is rireiated qwith ﬁtrggl@tanf ,(@m goqrqrm g)oghbdrrde lithium
JﬁF'rE}r m Hy8 .FH%? inStRd pRBENVRERN a‘Eotv@nth lgn@rbtfbieRira Ineiiandl] tokiene) at a

PRSP R e OSSR el g, o v € ¢

is an integer from2 to 7, s is an integer fromO to
mrhé&rcigIddhbl DE@rmula (31

ﬁ‘e ctomggur@%f *O%Lﬂgﬁio? ﬁéfg@e&gél&ecfr%@?ﬁ is conprised e
between 3 to inclusive; Mafd %rpup of fornula * *
representing the attachnment por nt™3f B to the adjacent
lNrrhgghé)mpthadu:foﬁrfd*ln the paxii®ek i WgGtegae, ﬁr@tqélm@mupsp i9i Qyganiss Synthesis,
B ifty 68l PeblcaRhicfer. oroup: and quaternary

mmoRi Uum Sal ts thereof or, if appropriate, their
phar maceuti cal |y accept abI e salts and/or isoners,
EiRall aNiRéE amins () isadf &® famulag8f)@pifatiowsir i at i ons t her eof .
The conpounds of fornula (1) are b2 gdrenergic
recept or agonr sts and nuscari n| C rec ptor ant agoni st's

that are partq‘bul arly useful '- trea nt of
di seases a%g ons |nv gsa d rngceptors, by
show ng ex pa ar~wh

adm ni st er ed |Y)‘?a f"h hal atr on rout 2. The clonpounds
of the formula (1) (1) can be prep usi ng
conventi onal procedures. such as by foll ow ng

illustrative nethods in which A and B are as (38)

GHIR ythe fornul a
?‘ﬁ\{ éégorﬁ%w&gépéftgaia?ﬁ Thewgflnﬁl?rggderr vative of
t he forrrula (1) may be ﬁfepared by reaction of an
am ne of fornula (2): 2 RawJ epresent s hydrogen
or a suitable hydroxy pr eCt gfaMIp, preferably
benzyl, with a bronide Uf #8rmuté (3) a9

with a compound of formula (20):

(20)

Above compounds of formula (39) may be prepared according to the methods described in
WQ97/34905.

In a typical procedure, the compound of formula (20) is first converted to a halide (e.g. bromide,
chloride, iodide) or suiphonate (e.g. mesylate) using standard procedures (e.g.
triphenylphospine/iodine; triphenylphosphine/carbon  tetrabromide; thionyl  chloride;
methanesulphonyl chloride/triethylamine) in the presence of a solvent or mixture of solvents (e.g.
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wherein A is as defined above for the conpounds of
formula (1). Preferably the hydroxy groups of A are

w@e@raelesl with suitabl e hydroxyl protecting grOUmBR007A000619

preferred hydroxyl protectilhg group is benzyl. In a
typical procedure, the amne of formula (2) is reacted
wth a bromde of fornmula (3) optionally in the

c@{’l%&f nfﬁ%l Efff cgeh >5+ ﬁlgrom[e raagénn)e(ttoM N Q‘UM&{.}M? {v(éar?m& proplomtrlle
guetopirie)i This preductie theo raacier Wil the@gmp@wgp fyrmql@ BRAkin the presence of a
fVEemCHC ﬁm&’\jre aof Séélv&ﬁ? | (8.gbARRHYP s@phdxide £ tdyshamVMedimethyiformamide,

'l sopr
m@plgg)ee ﬁgc@g gﬁ@p%eoptlg%lg Ln,ﬁ%fp&%s?aéarp og (?%gt t%)%g 3?8 ' tHQﬂwylamme
diissppenyrthylamine ppeiasss@dednanaie  potSEO MtPQQ'ZG@IbO'Teéﬁ) a g terpperature
SRR AR oA ASEROIPE RUBga L hen be T emoved
ard met hodol ogy for cl eavi ng oxygen

protecting groups such as those found in the text book
AeWatifaygene, PNﬁliLﬁAGEd ve pfaaadips inay Or ani cenfyoyetiesi(eg.  diethyl
%;Pdlf:%'b?%\ag} %%eg%btlne %?ege&% of ]ag%ent J hﬁlx@lfeo&“ Mfents (e.g.

accordin
et aset@mnmmwofg@@m a tesee@tsvemmfge% bmeeoaﬁ g $9°C, for 2
LS5aRQ05/ 21 5590, WO2005/092861 . The amine of fornula

?2) may be prepared fromthe correspondi ng protected

amne of fornmula (4): Ra wherein Rb and RO represent

ﬁ'[?’qu%féh‘taﬁbélnﬁnm%ltg HESnposilis bhb fdriigla lpDNetRidb edbmgeinds of formula
e N atomand Rb and the N atomand Rc may be easily

o f la (2) using

cl eaved to give t free a e
st andard net hodol gy or @
groups such as t To%e be~t e pook T. W

ing ni tudﬂen Br ot ect i ng

G eene, Prot ecth ve C}oups in Organic Synthesis, A
W ey-I nterscience Publlcatlogg;jf81 For exanple Rb
t

and R could be selected from , benzyl, t-butyl
carbamate or when joi ned toge to form phthalim de.

f\géerelﬁrlﬁpg 36l Cﬁ%%d%% iR, 8@%"{995&1 & bR | &ﬁr)@m"s@tagé counter ion

te
$@hm|aget@tq)me%q@9' @pqﬁo% tergatgg}rqp;gg Fﬂxjnl ,||o§j%§,esrugogﬁt8dphosphate(s)
Fitr88) ditfalrl? et abbEL) oRalE] chrBbxylal) withvifeer €ta6 casb@ alerds, icarydxylate with

E?rgépto éﬁl ger%ci% ét?rﬁg vé]a%at&qu:{?ﬁgt@d%d n d{og{en]ﬂeraotlgé-)acé’éptaﬁle quaternary
arefionien) $abs. seripfodnbRaref 33. A% RTA ((SPF) Rrelgrapl %f%gg@é%sfumarate
mésflaﬁ@%én%'e Qﬁlo%eCQJlﬁPﬂtwd a0dl L feptrarel bexifdidate. Saidwinate@iary ammonium
ﬁts rgay?aﬂ_@r)egérf% e%ct QE&H&%&’ f ?O?MH mj% \Knﬁ‘) an Mﬁéﬂﬂb Rgent R'-X

igpio &' ispr ©e@chlity berzyior alesehg ng zsr'ﬁpwﬁablefeav"aﬁ wevpa(a(%e)fefred R'-

kh r&hfsg& n‘%%yﬁﬂlﬁé)qn {303 é\'eéb%l:é dea (sBivéht cbpaiird@f solvents (e.g. dimethyl
§lﬂl%n%rdllge,g ﬂi‘%}fle d&%@metﬁﬁgpmamlge ‘ plogl’[rlléTE %Xetgmtﬁl)e Uo%hrlgomethane)

optionally in the presence of a suitable base (e.g. triethylamine, diisopropylethylamine,

potassium carbonate, potassium hydrogen carbonate) at a temperature comprised between
60°C and 120°C, for 4 to 48 hours. The resulting quaternary ammonium saft of compound of
formula (4) is then deprotected and reacted with a bromide of formula (3) as disclosed above, in
order to obtain said quaternary ammonium salt of compound of formula (1).

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
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tri phenyl phospi ne/i odi ne; triphenyl phosphi ne/ carbon
tetrabrom de; thionyl chloride; nethanesul phonyl

wehdoonomes tri et hyl amne) in the presence of a BOI/1B2007/000619

or m xture of solvents (e.@9 dinethyl sul phoxide,
di chl or onet hane, toluene, L/,L/-dinethylformm de,
propionitrile, acetonitrile). This product is then

reacted with the ¢ of forpul 5) A0 , o
e et on Ty SN y CrepleeliP o BigeP, 7 |l Bipesis, A wiley
IatoisEibruel PuBldaid 1981 or OP.uke Kegierski, (Protestinegrayds Seerd Mhigee Verlag,
5 té)a'ﬂibterds%oe’ tetrahydrofuran) optionally in the

presence of a suitable base (e.g. triethyl an ne,

di i sopropyl et hyl am ne, potassium carbonate, potassium _
Ay egpoveREhionsire), the pdparationy di reyelrstartingoateriats) usad inghe preceding
s, At o eRiERG! 3hd %}%Fo?ﬁ%?t@gggltsa%d 12686 E6Hditiéng Gor  their

ternativel sunobu protqcol na e ..
mfpﬂrr@ye@or(@e@_raﬁgrp as w9l| as procedures for isolatir?g t%e ges?red pro%uck?s will be well-

IRERE CRBRONIEATEhE it Pl nyrbiehasipHianarei precebentp ansstbe examples and
of a sol veqt or m xture of solvents (e.g. toluene,

RERAWATE TS, tetrahydrofuran) at a tenperature

conpri sed between 25C and 600C, for 2 to 4 hours. The

RSTRRUES flinds @t it ala (D) asWieir i interkdiate fOr 1 yprdparation thereof can be
repared fromthe al dehyde f Nor &8 tallization or

’?LSV' ‘?dc 3?°°ﬁ$'}9c g’]d Vidpadlte o7 ké?w& e ﬁ{?t 6 8%’%Uc|ﬂsést }rocre atxergai\?vi an

oxonsldegraghg. g. hydr ogen peroxi de; netachl or oper benzoic

acid) in the presence of a solvent or m xture of

sol vents (e.g. _nmethanal ter, acetonitrile), in the

%rﬁtsgéﬁ*]e%f'"@?nsaﬂﬁ Bﬁﬁ‘?%s'?cg‘?dé‘?d SRS c acid) at a

tenperature conprised between 25C and 600C, for 6 to

Aol ofD SrBbalRBMA 10, TEHINAR CA. @Y phsterpidaprancRlis a CoCr

according to th ) V\g ﬁOO /l012227' The
dlorne oRtPNalY sEbstRdIheNe QWP &1+ RS s S may be
prepared froman halide of fornmula (13): In a typical

Réc%?dﬁ%u R ’an(fﬂbe@ éﬁﬂ)d?jhnlf@'nlt | @8, {IBICH, S, @MJ-EH(OMo).h and,-(CHp),-O- are

trirsdpropylsilanethiol 1n the presence of a suitable
paferredivben Bigohiopryla tie (@ lfSHpadi (rht2icEtat e/ tri-orf
o-tol yl phosphi ne of fornula Pd(QAc)2/{P(o-Tol) 3}2) in
t he presence of a.solv ] e of solvents (e.qg.
fee ?a%oré?SWP?qJT?rg’,ﬁﬁé)?%gﬁb%%{' he presence of a
base (e.g. triethylanm ne/dhi4epdopXPet@ydanm AE,

pot assi um cakpenatcH,), @ ydr ogen car bonate).
Preferably, the reaction\is/carried out at a
tenperature conprising between 700C and 1100C for 4 to
ten thedeliowingiaee piefeisrRitt silyl thioether is then
depr ot ect ed

usi g met hods found #mt he—t@xj ook T.
(gct vkg)zaoups(él.mz)SynE(ﬁqegsf”is, A
ence Publication,” 198 fhe aryl brom de

W ne
WT_I_gﬁ”nte
13) may be prepared according to the °

of formula
met hod of 994/ 37. The al coho MOl yof —

for P@'L? 8begcé'§2 par ed__f_(rcgm alllu(amz)ﬁes

usi %he ds found in the #éxt T. W G eene,
Protective Goups in Oganic Synthesis, A

w'elzfg%lattﬁer&%eqﬂgﬁ the meta or para position. More preferably the oxygen is in the para
position.

According to another embodiment, when B is of formula:



Publication, 1981. The amine of fornula (4), wherein B
is selected from- (CH2)2-(CH2) m X1-(CH2)n wherein X1
WO 200010718265, mis an integer fromO to 9, n is BEI/IB2007/000619

integer from3. to 9 and n+Alis conprised between 4 to
9; - C6-Cl2 al kylene optionally substituted with one
or two Cl-C4 alkyl; - a group of fornula: wherein X2
is Oor S, r is aninteger from2 to 7, s is an
integer 0 to 6 and : Rt eger _from 3«0 6 and s+t
is conprised betweey Rre-Q+s+1 s conpri sed
between 5 to 8, nmay be pre Ad fromthe am ne of
formula (8):wherein B2 is - CH2-(CH2) m X1- (CH2) ni
Waared ékydeh ih the ParpoStionis ionefearad.i nteger fromO to 9, n-i
iIs an integer from1l to 7 and n mis conprised between
2 to 7; - C3-C9 al kyl ene optionall s% stltufed %rth Preferred
Qrierparyt gEMEYIUNT Sl ok ygompoungs (of fGBX%"f PoPifufiEe BRPEsch Pre

5 ftdrSarfBosium daltssar@n i nteger from1 to 6, s is an
integer 0 to 6 and is an |ntege6 frg}(} to ﬁ and s+t
is conprised betmemm to A ri+s i is"conprised
between 2 to 5. | pi clal proceddne he am ne of
formula (8) is t eated\ﬂb hydr ogenati orf using a net al

~catalyst (e.g palladiumon Caéijﬁ& pl at'i ni um oxi de) in

the presence of a solvent (e. t hanol , et hanol ,
ethyl acetate, tetrahydrofura th a hydrogen source
(e.g. anmmonium formate; formc acid en at a
wherpie iU AeiRID NP MRS IRlee AroDHe: gh'afwé@ D gnfl §- grrate or
RRsbse. The am ne of fornula (8) may be prepared from
reacti on of the al dehyde of fornula (7) as previously
described with a phosphoniumsalt of fornula (9): In a

10 Aygrding topnobedemidineneofphe SisaeM iinyamtioa] the aga}tefﬂﬁfééméf&?m“m salts of
Whfla2 suitable base (e.g. sodium hydride,
trrethylanrne n-butyl lithium @ xanethyldl% | azi de)
‘then reacted w tod he al dehyd ﬁ e pr&sence of
a solvent or m xt re o, sol gﬁwtoluene
tetrahydrof ur ah; ton|TB|I ). Prefera , the
reaction is carrred out at ate rature‘conpri sed
bet ween 50C and 110C for 4 to gﬁ:ﬁgurs. The
phosphonium salt (9) may be pr d by reaction of
tri phenyl phosphine with the brom de of fornmula (10):R
Wh&2inBt is Blicc(ndi@)ard alsprefepedcal procedure the broni de of
formula (10) is reacted with triphenyl phosphi ne,

optionally
15 Preferably A is a group of formula:

e lReelPe)

NHSO,CH, NHCOH

More preferably, A is a group of formula:
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in the presence of a solvent or mxture of solvents
(e.g. toluene, tetrahydrofuran, acetonitrile).

woe@feomb8 y, the reaction is carried out at a PCT/IB2007/000619

tenperature conprised betwd2n 500C and 1100C for 1 to
5 days. The brom de of formula (10) may be fornmed by
the reaction of a suitable am ne or am ne equi val ent
with a dibromde of formula (11): Br B Br In a typical
procedure, the di brom de of formula MNh*i s reacted
with a suitable am ne or am ne equi .
pht hal i m de, di - fel t+<hyt yl i m nodipcariya ) in the
presence of a solv
tol uene, tetrahygy

yFan, acetonitril e)Na
sui tabl e base (e.g. gl u(glw_'hydrl de, triéthylam ne,
n-butyl lithium. Pre Pa 'y, bhe reacti®n i.s carried
out at a tenperature conprised between 250C and 1100C
for 4 to 24 hours. The dibromde (11) nmay either be
Rastinulsrly: prgferred coronayads aceyding todhanedti 28f fornul a (12):
) {(ﬂ’i (#@{3‘]@E}B@l@@i@byﬁﬁﬁmpd&hér&p@gw; -4- hydroxty?]henyl}decyl)amlno] -1-
ri L ne/ca rom de in e
Efg%eﬁ'@é zgifyg REPARE g'?e%H%}oﬁ%@rﬁjg of solvents (e.g.
N+{5: i1 R DHR 41 (1R)c3- (ditaperopylaming)-pheyProPYly mani de,
dey&@hﬁl}wdp&y);ﬁ@r%ﬁ]&ﬂyl}bhth{o?a) -hydeoHyBIYIRZ By dRdxy renyiim ethane

re conmerci al avai | abl e or can be easily
AR by a man skllled in the art USIngﬁ
NGBH(ER)2-ER-{4y(4 % R)eb(Diisapsapyianino) 1-ahenyigroav i yirahesdiutoxy)

'h feﬂ@/f}é lﬁé))y1 ﬂyal%xfyt'ﬂ fl.e- (ﬁro{yﬁﬁéﬂy Methdhesutishahiaé;n B is
gﬁ % i [g fmres 8%” PG 5o gy o Rhferpiphdhubaminot
fi hadoxgethy}-Shainakyphenyimrsthreoepiforsetddeh et vveen 4 to 9; -
gqs @iﬁ) ?{!5{4 -Bns. [(QIR’)‘é RRsYo o\byléMii%%M bﬁ&qﬁg |]tmhﬁrbﬁy¢hénw}gmoxy)
s T L L LA
N5 laml{[ds -(4-13-[@R)-B4iDiso@rppylaminm)-3 - menyﬁormyﬂmgwturoxyghenyl}butoxy)
R ﬁza -I@g}o&@ﬁ'ﬁl]g %&o%pﬁéﬁ?l}ﬂéhéﬁ%s%ﬁ%rﬁﬁ@ﬂ is

Rl 0 R (G- GG RoP BB B Biprl - R et
phdrgienyPimhe)F Mhydrxfelrdll-2-hprexyphenyidmignides defined -
BN Eo 4o B SXRREE L REARHENIS) 1 bAGBIoB AR irehyouoy

pﬂmyl]athvl}@meo)pﬁ'@@mxwmﬁ hydrewiatiapine2(BArINgdi um cat al yst
RAdraeh- 2 pe @t{akem 3-(diisoprdpjianby1 -piengipfobyilet- of
gbc{r mengﬂ)gwﬁ% éfgﬂyl} c%)etﬁ% éér(ﬂene 'i B%lqﬁ)r esence of a
N-{5-[(1R)-2-({2-]3-(2-{3-{(1R)-3- (dusopropylamlno) -1- phenylpropyl] 4-hydroxyphenyl}ethoxy)
phenyli]ethyl}amino)-1-hydroxyethyl]-2- hydroxyphenyl}methanesulfonamide;
2-[(1R)-3~(diisopropylamino)-1 -phenylpropyl]-4-(2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}ethyl)phenol;
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1 -phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyljethyl}amino)-1-hydroxyethyllbenzene-1,3-diol;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1 -phenylpropyl}-4-hydroxyphenyl}ethoxy)
phenyllethyl}amino)-1-hydroxyethyi]-2-hydroxyphenyl}form amide;
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1 -phenylpropyl]-4-hydroxyphenyljethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1 H)-one;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(2-{4-[2-({ (2R)-24—hydroxy—2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}ethyl)phenoI;
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acetonitfile, hexane) in the presence of a base (e.g.
triethylam ne, diisopropylethylam ne, potassium

W@ a00boemee, pot assi um hydrogen car bonate). Pr ePEr/mE047/000619

the reaction is carried out3at a tenperature
conpri sing between 700C and 11Q0C for 4 to 16 hours.
The aryl brom de of fornula (13) may be prepared

G2 Rt R nal Sk o b PRa e Binor -
Usfdrdxwthw}l-%h&(dmyphewl methasysulfgnemilen X is C, Br or |. In
R-(5- ¥(9hf@ (24- @@%%WFﬁ-st(E%oﬁ}%yiaﬁﬁnd)i5)}1eﬂ\ﬁpré;@@-ﬂ%?&*oxyphémwapentyl)oxy]

Byl baie AR B RaPR Pheb i Bebag or o
24 Re3Hdiisaprapyiaminol1 -plienglotoplrt-@-{¢-62-((2R)-8ihuds oy 2- -[4-hydroxy-3-
@g&ra e@l{g%ﬂéhg@thy@aﬁﬁﬁd;agmwénsiy} Ménbh a suitable

NieHi By (12 - erte 1ERB) %(dnfqu)pyl%ra@{:) Eﬁhqnglpr@g}(q,zp %ygroa%hea)fl}ethoxy)
piepIRtaamiao)ciomyoirdxgatity {2etyiveph@y@nethahetdibGarhide sdccingtezalt; and
%’?(g B2~ \xﬁlg{ g Sk ?(&Jﬁ)’@ g&ﬁ%pﬂop?lmnmg) {- gaﬁ'e)nylb%pﬂf4 wb?oxfyﬂ{eﬂweﬁloxy)phenyl]

I nt eger
g dmetieioRamiPS Ry HEP PR T
6@ nappraﬁuaca‘ tHe bharmacduligglly uéctibtaidie saiBrani/at isbraérs degornérs, solvates or
418 X (CH2) (18) wherein X is O, Br or I.

I'cal” procedure the conpound of for mul a (17) is
treated W|th the halide (18) in the presence of a

MR5\HRETE Tl cofp¥iindls @cddfdir®b welventor age: di met hyl

E‘ﬂéf@ﬁf% ﬂ?][ét 5201%3 16REs. (cl(}I %?Appgﬁ - B’“J@'ﬁhﬁ?y‘ nycroxyphenyjethory)

phenyiatryBarpino)a @@rctxmm@ 20wdiexyp ry'}mﬁﬁhmswiﬂnaw Re,

ﬁht{sq‘;@ RY- Qﬂgléfgst[wmmm@og@gﬁ@ﬁﬁd&g%hgmﬂﬂ?wmwmm?wumy)
e era

e R s U S e Rparfigl ooy 21 €

Gﬂnﬁb&n{a@ {3 Rbrai(cusqmqbylame}-érpb@yip@pmﬂ ﬁﬁxﬂf%phenyl}butoxw

Bﬁe@m al%ihQ)m G@Wt@ﬂﬁi—hy@mﬁ@um@lmﬂﬂ%dﬁ)ﬁ ) phenol or

%1{(5 %g]% ?{%[4 w g) B)sﬁ Zéllswwlg@{qosén% rogyl{ £ HWoxgﬂ:eBﬂ}%thoxy)
Byemiyfesinilaming)-1-bydraxysthyli:2eydokwheryHorram ld‘at i on, 1981

?ﬁﬂﬁfﬂ '@{%T? Pi3fiQ PWJ(&SM‘JWaW% -6 pﬁ@wb%pﬁ] mydr&%rﬁéﬁﬂmxy)

wher
PheWHPt@'}?WBthFVW@MLﬁ@gro{ inglity %1 a‘?r\ede (17a) |; o
Nea g a2 \R 4 (2-BH (18P B dipydrepylaine)- pbényipropy hé-hysirexyphreod}ethoxy)

gﬁer?;ﬁ?ty }E@RL)EH R)?: szé;{h)fl’]r% l‘%ﬁki\}p\ﬁ@ﬁyl}&%thgnesgI?Anlaﬁ\ﬂieléﬂécmate salt; and

AR AR LI AN e oHprovphen
Of1-ditnsthyétRy@mireph nanbgeth]-ghydtaxlauinoin-2(1H)-one;

|Sﬁ’[0%l VS}.

~ or, if approptiate, their pharmaceutically acceptable salts and/or isomers, tautomers, solvates or

isotopic variations thereof.

Pharmaceutically acceptable salts of the compounds of formula (1) and quaternary ammonium
salt thereof include the acid addition and base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts. Examples include
the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulphate, borate,
camsylate, citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafiuorophosphate, hibenzate, hydrachloride/chloride, hydrobromide/bromide,
hydroiodidefiodide, isethionate, lactate, malate, maleate, malonate, mesylate, methylsulphate,
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acetonitrile, hexane) in the presence of a base (e.g.
triethylam ne, diisopropylethylam ne, potassium

w@ 200boomee, sodi um hydrogen carbonate). Pref erdi/iB20011®0619

reaction is carried out at2& tenperature conprising

bet ween 700C and 110C for 4 to 16 hours. The product

silyl thioether is then deprotected using the nethods

found in the textbook T. W,_Geene, Protective. G

'?ar?H@CA@tﬁni 1cg] @h&’ﬁ'@%ﬁdgs,”'f%atevv%réa gﬁﬁt? e rnéc{?%age(cfeh'%&e’ oRGHHE,  oxalate,

Rubitdte aphopgte, 1 IBsphatadydregand eebosrhatelihgiogen 1Phe§ehaigy sRecharate,
I &cif O MrFREMES Blctng RLibrdsetRd sditor nul a

%[%E‘? uscl;lng the nethods found in the textbook T.W

G eene, Protective Goups in Organic Synthesis, A

S\filaby -Hast eals cire fureedPiriyh ibasdsi \witich 188 Ton-fixicesatiait Exaaplgs jinclude the

%Inrﬁin%@, Lhigir(ir@, Beﬁzeﬁlﬁiné hc%lcﬁﬁ’rf r@Hoﬁhe( Jf@tﬁylaHm didlarfiRe/ Q@ine, lysine,

Or e reaction of a co ougld of fg\rgrrul a gﬂ% Wit h
RagneREuMETIWTINe.amine Peiagsium. spdium.pgiefaming and i palls
Hbgisar g atiichnafbatarmay aso(b2Gpriied, or exsmpleo hereisylpitite anddiemicalcium
haei:tlsi de (e.g. bromde, chloride, iodide) or sul phonate

e.g. nesylate) using standard procedures (e.g.
tri phenyl phospi ne/i odi ne; triphenyl phosphi ne/ carbon
E&itd RRieRMndRitadidsansydeecHhmibbalest Prathaneetval Piiisnkioperties, Selection,
chl orideltrietfyl am ne).. i Al f Sol vent
8'?4 L%ex?%%‘tghlgf‘ b g%elr@lgir‘}[‘@ee' (y.b g&’ t)\&"{Pﬁ’gt 1y ﬁgﬁrﬁbzhogi)lsde,

di chl or onet hane, toluene, L/,L/-dinethylformm de,
ﬁﬁé?ﬂbé&‘éﬁi&diﬂ/ %&eaﬁ@@%ﬂ{éi i bd':jrhﬁ)un(fis'l' &i fsrnmref(gl-);?’(d_ ciuater]d'w\ammonium salt
reacted with t conpou in the
W@gérﬂ%beoqrepgresd%y\%%?r rgé]rer?lp&feﬁ?@ 0 gl.'sc.)l vents (e.g.

i net hyfeaging fhesringeundioblotreyia(1) with the dexied £6g Pt SRR de,

@i et 0B} tdmdviRg ah&lciia By sHsefidbiieBlotddrid Groad frymiansuithisle precursor of the

presence of uitaple base (e.qg. trieth ]
di i soﬁ?’BWP%?’fh’;s‘?T"&lﬁﬁ Hi?” Evowg-c’&ﬁwﬁ? 85’@'@%&%‘@6%?‘?82 i prample, 2
hydr oelne arldtanatueing e dasitedippidoabasee'conpri sed bet ween

0C B{;‘gor&&g%oné‘ it & theDcdhibolRd bStormilid ern Ae bihotiedr Yy réaction with an
t sunobu proto

oco] may, be enploye e. g. diethyl
azodi ERERSRIR A5 P"i‘ﬁeﬁ% BRDPHIRSE ﬁ%ﬁ"ﬁ@a "fn%xf"rﬁag i) F%%nérﬁ ce
of a solvent or mxture of solvents (e.g. toluene,

e b [ . Phel rBSURAG BRIMMBY precipitate out and
Sk A g M N
be wplisgied byritagonal may HB)ecoxp et &y eyPRALICR 195 HearP Mk ¢ H2 de9r
whishiwhmiina rdsiifing saltlmay veg &rbincomypletely ienided toaimpstmgn-ingised-

(e.g. borane, 9-Borabicyclo[3.3.1]nonane) in the

presence of a suitable sol vent q(xg%s tetragyd of%gan% The t
dhe gomearpes aft the dvediop riay st Bebi ursobBied Ang sPupieciqgy- The tem
4olvare2d QU Merei-@l taxomsh Bymakedutiatcbmplexicomprisjingr thgeampound of the
per gxi de (i n ' I I (s fii SR ivent
e i o sOPRAAS o o e 8 e Hhilaofiod! atehsble <o
melecalbs dorlexarenie, @thgnol Sgiterm PERte) i§ emploved Rengaidesolyerys water.
formula (21) may be formed fromthe aryl brom de (13)

%h{??f}%f'}gﬁ% \Ié\n%({pg ﬁ)ﬁ 2 gr%vgr%@b %ge\sl ;oﬁﬁexgsoémﬂ léQ gla& ?at&', drug-host inclusion

' wbmyibx«a@tmmamlnummmmsmoéhe qgrgl,ngntioned solvates, the drug and host are present in

stoichiometric or non-stoichiometric 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). ’



trivinyl cycl oboroxane pyridine conplex). In a typica
procedure, the aryl halide (13) and the vinyl conpound

wae@7nemes ed in the presence of a suitabl e pal P@diB2e7/000619
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catal yst (e.g. palladiumag@gtate/ tri-ort

o-tol yl phosphi ne of fornula Pd(QAc)2/{P(o-Tol) 3}2) in

the presence of a solvent or m xture of solvents (e.g.

toluene, acetonitrile, hexane), in the presence of a

base (e.g. triethylam ne, diisopropylethylam ne,

partiasftr almedmemeﬂ ot @rnppmdagisioumlh Yl inclyde refesensen i séits, solvates and
t a

R e R P e B 240000 for 4 to

16 hours. Alternatively, the conpound of fornula (20)

ﬂﬂaﬂcdﬁrﬁ)oﬁﬁt{snﬁfdhé irogntian iretide compounds wiifoamyid 7)) aSblyereinbefore defined,

'Ha dé: tdd an pWr}tnﬂPlﬁsmgrgog %ﬁa %‘r ?{I‘\%regﬁ pgodrudst JHdLﬁ%n?éré‘ ‘iﬂé?édﬂ Mhcluding

resence of
Al aBpanali emhtiaytemeyic '?Q!‘B‘?@h??j rhsmaﬁ defyped, and isctopically-labeled
tipRBRdRtdfform@amr | si ng between 00C and 100C for 4 to
24 hours. The ester of fornmula (37) may be formed from

the aryl brom de of formula (13) as here befo
Arindicated @o{gyllqdeta’g-ldrugp, ofithersompounde ghiogpula (1) are aIso within the scope of

fh@ rrfverbdéh)"i’ e @bAdie déHiatRes Eﬂid‘@dunﬂ@ﬂo@ adralily $1)Svhidhmay have little or no
Lﬂg 51%%2?10{{ &8hﬁs%|\rl]?eshc2aa W when %d’n%%te%éus %to%‘? gntg lﬂ% b%ﬁ)tr %E converted

resence
mwl ¢°le°unﬂs whfaainylgt(1)(havigg tnseders'éﬁﬂiu agtivibi fsémnled éh gydrolytic cleavage.

3Gl Rbiatifds Q@lréfér‘?éd»{magepﬁ&ﬁ& . Fufiher Giérivatior o b asebi predrugs may

E%‘O{)&]{"mld's dltHQ%taa:}\Eg %)PQ { g} 2 oII P4 %«BS %rnggsﬁm %el%s (? Higuchi
aweWo iSitdila) arel, ‘Bloesvarsigle, Carners hferqge@@m@ ngga@obgg@S( 987 (ed. E. B

haehgt,mmgh BRarmdbd SOPASR¥LAINY| ami ne, pot assi um
car bonat e, potassi um hydrogen carbonate,

l'ithiumhexanet hyl di silazide). Preferably, the reaction
PRdRE lh ebcarddincat with thenipesrdion rean,c onpexaseld, bet pediged®E replacing
g?pq?p:}’%t%qvﬁhcg%ltdé né)?es%ﬁ Wﬁ\lérc%mggﬁn%j? B%Fn‘ldf@ (Y with B&a@ﬂh&@tles known

repar romthe correi) fr]__gd "
il thosie| skillest 'nﬁf@r%ﬁﬂSanemeﬂe%ﬁ%P%‘-icﬁbeézfq gxampley & 'PRgign of Frodrugs” by
abeyRgadrd(Fscligni1oge). procedure, the nitrile of fornula

(22) 1s treated to hydrogenati on using a netal

catal yst or conbination of catalysts (e.g palladiumon
Sambexgmpidsaf prodiygs bxaceRsdanreithejnyedipg rn)vlydq n the

B €S EeRfreOhe BcohPblRNbf (mbia (TRIdAERS .a @idi@N@toupeth Hydroxymethyl
acetate, tet rahydr of(sr an) with a hydrogen source (e.g.

S?HYﬁ'i’ﬂeﬁ?ﬁr?%fﬁEﬁe P ¢ acid, hydrogen) at a

{ignpe W&érd riee eampung et fduatxla&la)ncoh&@saandal@@@ Qroupogn hydrexyglerivative
hours ? S?trlél% of forrmula (22) may be prepared by

react 6H (f r brom de (13) with an al kene of ,
fior muwaere X8 comtpacng ofyqsmedlal (1 sopigisd arertiary ABING/AAUP R PegRAary amino

of fOBQRUaﬁ\/e(tﬂé’réofl(aﬂﬂi'#astmdﬂwrtmme aI kene of formula
g n the presenc

. . B! e RRPSRG L e ) PR BTGP S = primar
derivative thereof (-NHR' — -NH,);

(v) where the compound of formula (1) contains a phenyl m0|ety a phenol derivative
thereof (-Ph — -PhOH); and

(vi) where the compound of formula (1) contains an amide group, a carboxylic acid

derivative thereof (-CONH,; — COOH).



formula Pd(QAc) 2/ {P(o-Tol) 3}2) in the presence of a
sol vent or m xture of solvents (e.g. toluene,

w@e®vooises i | e, hexane) in the presence of a baBer/{B20¢r/000619

10

15

20

25

30

35

triethylam ne, diisopropyl @hylanine, potassium
carbonate, potassium hydrogen carbonate). Preferably,
t he reactlon |s carried out at a tenperature

ﬁg@g:eg h e%]o ]reé) 9 Q?gé%j%g 11a%gc§;de§n%<ra \ﬁtht {Pie %@reB&Hé %xamples and

Alkdreriasak ditred pyodrid tyreskeayde (B} initke ajpremnmle%\fe(fezaf)ce&s
follows: wherein X3 is Oor S, B4 is CH- (CH2)m

m%\ze;r,ppe%naiL gongrp?ué'nq%tozg)g%ul;r magthtpgxsgveasgﬁ%bas rPr rﬁlgé,%%gjcompounds
ot:fana’fuias(e)d between 2 to 7 inclusive, ,Bis a group of
%)rﬂﬁluaedomﬂtgé Beobs oﬁﬂe |n0érﬁ9|‘?§refnfe@emoﬂ{e§ & c@mp§un‘d§ ofiBrmula (1), that

and B1s a
@ncqmﬂog@@rfoqmegrﬁ ¥vq ypon adralﬁeggt iop |of l§1g [}@n%c?rp%er & Eels\ﬂt@ﬁt%bohtes in
dcdofiafics Withl thsinvetigmidcludets+t -i i S conprl sed between 2

dg fol\nﬂnéljautgé cgmg&{r\ﬁnofsfa] Iacgz'ﬁ:gfﬁgl% sdcBhd ﬁmﬁ':%‘l%'c))t?@ré primary

lon O ound of fornul a
dml\ﬁ-thfv(@&ﬂ\wmtﬁ -HHgowsound of fornula (26): -B5 HX3

(36) wh&edh ¥BinpaindPsrae i €1) eRLindfa biehyicmopylacbhead)derivative
is first converted to a halide (e.g. brom de,

W‘??ffé"é‘“"':ag“he) or sul phonate (e.g. nesylate) using

standard procedures (e.g. triphenyl phospine/i odi ne;

CrH \ghﬂ rP!HQ% nggﬁﬁ%?é%@m ﬂ\)%ﬁtfoﬂl&f’é)&ﬂ ﬁe?’eo@cii‘hé?@)gleometnc isomers and
gqyg)nmngggwé é>f the cgmgatpr\c;lé ﬁ:{ foapulﬁ](() Vi ¢! gél I ecglbt%/o\l}%(#% %x%%)gm more than

She8hé ¥l isGrhidrigho Andiaixtueisodt loos onmora dimeeeof t Albaliprleded are acid addition or
%l sl\e!' gél d@f%rﬁ %J@é}ﬂnﬁe‘?on Rd 8&5 9%‘ Eillbé Ctor %Qﬁﬁ;%” &lakblR) or Hysine, or

en react ed he ot her conpound
(@@m%ior exzgyle, dHarkate of AR of a sol vent or mixture
of solvents (e.g. water, dinethyl sul phoxide, toluene,

Ndi met hyl f or mam d I LI ed i
g#lsk\%ng Hsgﬁ%{%naﬁy e 5e % te%cbgrcggveehégaol%ecﬁn‘?iu%?ulﬁg f(ﬁg\l\g\gcgghose skilled in
(tree. ayt, fos extmpte, nlgrqm@tswra@wy e fragional syeialisaiBut oxi de,
sodi um hydr| de) opt| onally in the presence of a phase

transfer é al hyl ol j .
e
&yntioesibSrohmoal su;table optically pure precursor or resolution of the racemate (or the racemate
of a salt or derivative) using, for example, 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 tartaric 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 corresponding 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 hydrocarbon, typically heptane or hexane, containing from O
to 50% by volume of isopropanol, typically from 2% to 20%, and from O to 5% by volume of an
alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the enriched mixture.
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Compounds of fornula (25) and (26) are commercially
avai |l abl e or can easily be prepared using well-known

w@eocadisees. Al ternatively, the am ne of for muPEr/(B2p07/000619

may be prepared - fromthe c@fresponding nitrile of
formula (32): wherein B is as defined above.In a
typi cal procedure the nitrile of fornula (32) IS

%trsl%grts?{a?rf 0 n lgr%fej enlarb%/ It ui)'&tr%%daqf%h\%ntrgﬁ Nrﬁ uenrknown to those

um on 0
gHilat iim thenarox seke for Rxample, N‘S@gk@chemr;t)'y piOrgRRIc gp@ggqf@ g’ iyt E. L. Eliel

?Nrfé 0! N Nork, 8oy, et hanol , et hanol, ethyl acetate,
etfahydrofuran) with a hydrogen source (e.g. anmoni um

formate, formc acid, hydrogen) at a tenperature
trmm:remedvmbmmelndezdm@handc@m@@y afesptabletigpigpicaliipkeliedrpempounds

?f fofhdi® ﬁfwﬁe%wrh@or( ;ﬁ%)e &@Ms ke Fb"p%@éH Sﬂa{%%srl%@lﬁgltmsé?ﬁe atomic

he aryl "brom de r)]
Wrrql@g)bup an atomipﬂp%sgpr Wﬁ%%meé dr%farﬁét féWIheﬁgqmra g\ag% or mass number
WeiEmpredoniidddys insatueact ed wi th the al kyne of formula
(33) in the presence of a suitable palladiumcatalyst

g. palladiumtetrak t h | ph h
émm%,qup@g%q suiitabte for rpcl:lgsrr(qn;u%’Eret%g%9$%ﬁ%§fdhenrﬁ%e g?n include isotopes of

ﬁﬂfd@ﬁh auBASACINdZH{ BfronT alch 23]'2), "crantiiE, prierensieh @ *°g), fluorine,
h ag - trrgdrpe;]séz%]%sezagi dSﬂl k(ﬁ’gge% §RnGs 13N0%[1H®Neoxygen such as '°0, 0

Feseny basé (e.qg.
tilrd e rrypaniione;, suph oY s(ﬁ”HéU'Prdﬁr’rsdﬂb‘r‘so@I et hyl ami ne,

pot assi um car bonate, potassium hydrogen car bonat e).

E@'ﬁ%’gp%&@%@"%%hm? aggﬂl)O%Edl \%Egoa’:n CﬂgoﬁgF f%r&ﬁ? Jhose ir incorporating a
fe@iohdive sisotdiiee ai¢ kupall qﬁ drusr aod/er e% ratﬁa’g,ss% drstrlbutron studres The

CRITEENE | isopedtlitRmNalkl %€l ahd ddrbonaliay me. (463)arel @artidularly useful for this
fornul a f B4 is

@I"IEOSFGP—&%W ?)th%egf’%f’{'fncr?mogaﬂg?ra% 3<mea?‘r om (%E)e F 0'9 and
BS is (CH2)nl wherein r is an |nteger froml to 7, and
guﬁ?triuﬁonc P hésRe |516§fp¥‘é9 8lthZast ébu?errhrlﬂc  SISHY ehay QffordBebrhia tBerapeutic

gr oup
gd\ragtagee reﬁlﬁt,rg’guépnbgrﬁgte%metaﬁc gtgbr flgrn ! e [e frré%l%e]d 1;1 (\)/rvg half-life or
vddeceri dosage requiremergg@nd heroamiay be pnererrad h some|cirgnstances.
conprised between 1 to 4 inclusive and +s+t-i is

e S22 Sl s X% L B30, SRR st

PoespsnUEIisdn Topbdrepty (PED)studids (A2 Bxamining substrate receptor occupancy.

Isotopically-labeled compounds of formula (1). can generally be prepared by conventional
techniques known to those skilled in the art or by processes analogous to those described in the
accompanying Examples and Preparations using an appropriate isotopically-labeled reagents in
place of the non-labeled reagent previously employed.

Pharmaceutically acceptable solvates in accordance with the invention inciude those wherein the
solvent of crystallization may be isotopically substituted, e.g. D.0, ds-acetone, ds-DMSO.

The compounds of formula (1), their pharmaceutically acceptable salts and/or derived forms, are
valuable pharmaceutically active compounds, which are suitable for the therapy and prophylaxis
of numerous disorders in which agonism of the B2 receptor and antagonism of the muscarinic
receptor may induce benefit, in particular the allergic and non-allergic airways diseases.
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with a conpound of formula (36):HX ,36). In a typical
procedure, one of the conpound (35) or (36) is first

w@eowwaemsesl to a halide (e.g. brom de, chlori depCT/mBI0EI00619

or sul phonate (e.g. nesyl at®) using standard
procedures (e.g. triphenyl phospine/iodine;
tri phenyl phosphi ne/ carbon tetrabrom de; thionyl

%g%g%gﬁ neeanp 3 esul F({J g?%lphngagéL{tlgﬁ /utsé ?\Sg Q% LM:QI@%CJ a8 crystalline

ofi ametrphpbis smdup:tmiheyenaydqeabtamﬁ@rf@thamele gsgiolicbplégs. powders or films by

Moo éU?:F\ hy He@nbﬁﬁ?im\ @ﬁ/staﬂiﬁéi@lh Qféleié djrkllﬁg spER Bt 6d dvaporative drying.
rod u reacte t her compound

Thi s
Q”%ﬁwag‘? S ?"?‘i’l‘ef“ﬁ'@“ﬂ?gé%/ @é’s?)q ’Ioéthgcﬂu\f)é)ﬁ? or mixture
of solvents (e.g. water, dinethyl sul phoxide, tol uene,

H%%Pﬁé%rﬁlﬂét%maﬂﬁe o@ﬁ%%lnbﬁdn' \ﬁth Jr%tcfraﬁbféi thfeHEéMbounds of the

met hane) he presen ce .0 ? %
fueion S0 CARRUPD Fita he BbHES PR PBBt I RoRrGEo Do thereo
sentbrally) fhegr widede apminsteadd ws ian farielatione e pesociafiora wihaage or more

glﬁa%g{e%{lcaﬁfg?é Feﬁlg (oe%: ientd. eﬁ[?ateﬁﬁ haslcRRAP Ué@dbl'ié?gh Q@hescnbe any

I Se t
noregievlEothes 1. thqﬁ@nwnﬁwdgeeepfrﬁgw F o § ifepis to @ lroe
ktént CIRPERY 6n aédtqrs auen haltHeeparicutar enadiasof| gdnpmigipéioredhe effect of the

?)gc?p‘i:e?\ 8“ {B%b l a\A’S Jabhlg%% tHR n?ﬁ?es(zfg'?efdoggfe fs@pounds  of

I's select rom
(CH2) 2- (C}Q)n}X1 (CH2)n where n is 1 or a group of
f’ﬁ’é[rﬂfdbéiltlm @brﬁbd%ltbné Suithble M&Ythd eelpegprcodpbunds et ittei peseolf invention

aréq: pﬁnkags go(s \}It\elr e\ﬁeP'%at{o%mm b@’gg&ﬁ %PBQent Bd ¢ g s'ﬁf'ﬂe@fneth@sdrt Such

tymiositibnspanscmeineds, fot fheir prgraeatiof rqabj,bﬁu‘p@d( )exrfxrgple m ‘Remington’s

Peambsstivdl BRertel! UM Etidaf(Vhe Pablishing Donpany, a9es)l y i n

the presence of a solvent or m xture of solvents (e.g.

di met hyl sul phoxi de, toluene, L/,L/-dinethylfornmam de,
Pheporoprunds diethe ényentionimayi ueee)dmlréﬁri@re@ﬁ@"}' yOrriadnHristration may involve

Q\Klﬁl%@fﬂﬁ escp'ihaf’l tf%ubctn@ﬂbhﬁ‘d RAce thé- gﬁstrdirﬁééﬁhé’lytl'a%mdﬂﬂauccal or sublingual

Sy bR By eSSy SRS PP R e pBRY ey rom
8e0uwnd 1200C, for 12 to 48 hours. The protecting

r‘=_

" groups can then be renoved using standard net hodol ogy

o o BT S P 05 LS8 g
bdihtéﬁilg@parﬂcu&]e’st hepsdss or pawd¥lis] legdnges (irstiding diguid-filled), chews multl- and
pr i pﬂa?tﬁ: fa%rg,ogmilsfg]ﬁld soldif, I%H%d?nee fifns! QUIRY Bray24dd IE@M &R ulations.

are correspondi ng protected am ne of
formula (28): wherein Ro and Rc are as defined above.
Tlagid dFinbRtidna fcluda gudpengione psaiutiehsbyyrups aod elbdrs.cfucta foproligtions may be

gr%;gapoi/edvgstfmerg i YRR HQQ c%su\‘eg HY! kﬁicgﬁ%fn prise a carrier, for example, water,

ethanol, polyethylene glycol, propylene glycol, methylcellulose, or a suitable oil, and one or more

emulsifying agents and/or suspending agents. Liquid formglations may also be prepared by the

reconstitution of a solid, for example, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating dosage
forms such as those described in Expert Opinion in Therapeutic Patents, 11 (6), 981-986, by
Liang and Chen (2001).

For tablet dosage forms, depending on dose, the drug may make up from 1 weight % to 80
weight % of the dosage form, more typically from 5 weight % to 60 weight % of the dosage form.
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Rc Rb Bi (30). In a typical procedure, the al cohol of
formula (29) is first converted to a halide (e.qg.

whe@mrites28 chl ori de, iodide) or sul phonate (e.gPCT/IB2007/000619

mesyl ate) using standard pedcedures (e.g.
tri phenyl phospi ne/i odi ne; triphenyl phosphi ne/ carbon
tetrabrom de; thionyl chloride nmet hanesul phonyl

halufl rul%r? tl%{,ﬂtéer% 2%1!v£#§)a y con al'r]%t & gtrﬁ%@%ﬁ eE)j%Inﬁ%s ﬁgclﬂé/ r?t@érants include
dodilm ctanche glicotats, qodlumep@rbommetbyl qﬂlm{@qehyalplgmmﬁxg@nethyl cellulose,

r@l‘gg%{trrg%ﬂogé' 'sbcﬁum 2688 f0ikére, |p6|%/wny-|g9fr§|d6ﬂé3d#&ﬁyl ic8lildae Nmicrocrystalline

Bribisemdaves A9SareUUE ORISR EBSe ity Bopdiigoed starch anc
wadiven algihatee Clyéraliyy thehdisintegranttvol gemprise from 1 weight % to 25 weight %,
fefdrdty huibiiar ht A Ihe Abddgk ke

k’g_tr Wﬁ%urlgﬁ[, [ cﬁnl%g%grret hane) gl n I;nhe presence of a

sui tabl e base (e.g. sodi um hydroxi de, potassium

Bribérs iy g@ﬁbﬁﬂy us2ado mmahwdmesﬁ#ehuﬂmés iorzathblgt formuiatien. Suitable binders

F\gfgee l?nccf%ﬂcn(sta"ﬁlng hc%ﬁLﬁo %Qﬁ ge% %dy%{#%lgﬁe %lycol natural and synthetlc

cmmo&wylwom@ﬁ Qfse?l%tw&e(élz@mb PYSPRIOPY PRSI, THEPRPropy
ﬂieﬁ@h&lulo@é Taplefhay 4180gontamy dildentprsapaae thefos® (mdrioaydrate, spray-dried
g]loggrwér&g of hfy I‘E)lrjru Iand(z ?)hamgéfrﬂélca%yhtg ?S&JrUéee 3 ?ose sorbitol,

reat e SO
nmrmgswmd ee"unossq mamlmaaﬁ dipsis eAauey phosefieye by

presence of a sol vent (e.g. tetrahydrofuran, nethanol,

CSHAETEL By SR SR SR A gme o
ysok'hatqoﬁ@ e egliddintso such casnsiiicon Alloxide @oth dalc. oNherppresgng surface active
g Eg%nﬁﬁé frbt b.2UidigH o4 88 WERghb st iHeQbIEL, &rd diidhts may comprise

00 . G eepe, Protective G oups in Organic
§9’ﬁt°lf?e‘§€?@t /A°1wer98§/°|°h¥"sﬁ%b tence Publ i cation, 1981.

Finally, if the amne (4) is of the fornula (38) as

bR 8gteP§$I a/' don l Q’%aﬁtg U@#asb%aérfe@ﬁh' é?@aré’d‘a @alcnum stearate, zine

conpoun th a conpound o

ceepte, ABEYR %ﬁﬁ%d‘ﬂﬂ%ﬁteoﬁmf HFWHF%\ of BEYSHAP s@aﬁs}eeﬁﬁ} aoftium lauryl

3GipKtali :LOlglchtﬁs gh%rem?bhﬂpi&e dremax.250weighit P tA@D WeRMOBSpreferably from 0.5
compound of forrmula (20) is

M%h&toogwgﬁeﬁ&sfae%aﬁtal ide (e.g. brom de, S:hl ZJH de,

i odi de) or sul phonate (e.g. nesylate) using standard

DURE PALLIRS |r@5édﬁantst intlpdeeaniitgxiiasp cotduramel, Miayouring agents, preservatives

t“%?egnias%hos ne/ carbon tetrabrom de; -thionyl

ane Bpie Yanesul phonyl chloride/triethylamne) in

the presence of a solvent or mxture of solvents

(Eﬁergpléyy 'ﬁie’fﬁv’éolnﬁﬂ Be>abel@ 80%i dely, erbrarBbl a0 aveighDoUe Bisout 90 weight %
lE)lnder from nEoutX welgli]{'@ % ggdut 8§ 08198'@} tdﬁuleln’c(:“from about 2 weight % to about 10
weight % disintegrant, and from about 0.25 weight % to about 10 weight % lubricant.

Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or portions
of blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or exiruded before
tabletting. The final formulation may comprise one or more layers and may be coated or
uncoated; it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Formé: Tablets, Val. 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York, 1980).
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tol uene, L/,L/-dinethylfor@ddm de, acetonitrile,
tetrahydrofuran) optionally in-‘the presence of a
sui tabl e base (e.g. triethylam ne,

i i sopr.op t hyl t assi um ca

ﬁwplagtaﬁ oZaéF‘IB'lg q-g."n or eq rwe rsgta{ﬁ @Bn %ﬁabi@\g&gﬁ%ﬂﬁ@ or water-

S@ADIatnh fird @(otiageﬁqrmsmhwb ey biesapidy diggolvingros fMugeadpesive and typically

M H@QQHde’uﬂ& 8o md’?{ﬁ) Q‘ﬁlnﬁfmhlﬁ Bélyrh & Qbm&ﬁr% Q:Went a humectant, a
di car boxyl ate/tr enyl p I ne). .In resenge

@pstlalsgmavéﬁglhﬁr Q5 Py éer,ofa \§§ﬁo§ P lf(nég gfge ue e’o ent. Some

eaionerits ofi thesfornt uddtion lnpyl peyfoum anvye then enetfergier.at ur e

conpri sed between 250C and GOOC for 2 to 4 hours The

qguat er nary ammoni um salts of nPounds of the II

e canmraune) ef Wﬁ‘ﬂ%lﬁﬁdﬁayo'?e F’Bﬁeﬁﬁﬂ"ﬁ’ cpeqlyblex ngter so e compound

fysibﬁlvtcaﬁhphree Mok, 1 @brgaﬂf%atbkapl weidhe nzyhore nypiatiynieerin 2D veaigit % to 50

W%'glil}l /é’l’t ofStHa Is%lé F? aLt%géJ Qc% o%Hcfsthf ccgﬁﬁﬁsgta reager proportion of the
papmtiogiéon, sypicplatrelo %wwgbh%t@(t@% soliigst Algreatively.teeipound of formula
n?ltnlaﬁaéem%é‘@mbﬁnumﬁbmwbs&o& with from1 to 6 carbon
ons, dicarboxylate with from2 to 6 carbon atons,
mal eate, fumarate and benzoate. For other accept abl e
Tosatilerfomring potymeaniman keaselested em ratural pglysaophariges. ppteins, or synthetlc
ﬁ)gﬂlocgﬂwds(é'n%ag}yplcafyegré‘sreﬁbhythgrd@e dXA19190, wi gﬁff% ahde typically in the
| ate, brom de | ori de, sul phate, D and
fanee ?%“P@Od‘fe'gﬂ %afoate. Said quaternary anmoni um salts
may be prepared by reacting a conpound of formula (4)

Wh(er Pgsgt??el |K€J|eé\glllt§ ng@ Qﬁtl &da?ﬁg%r&r\t@ fﬁ%drlﬁ%ﬁa@ flavBur enhancers,

ti in olj nI S erda E;a cd e ?’ ﬂucgng oils),
etie@wa ves, p?@?@r@@% 9 )@%Pféuﬁé’ g ARy c-BAYegE)

bRBIIgHE BERIEE agthisarBidbanting agehtsnsuxiactards afid tastbvreaskisg 4genty.

di met hyl sul phoxi de, toluene, L/,L/-dinethyl for mam de,
propionitrile, acetonitrile, dlchloronethan

bires dnagaogdanes wite ther BvRaHeE al@f typjcally, jprepg|sd tgyag\@p?r@tnﬁ drying of thin
bﬁde%h@bﬂfn@%él@d ofitb iaSRpIBIP YhEKingySupPBrne, papat Asis imagbe done in a drying

Eopthind R R R Sl Toueg.

48 hours. The resulting quaternary amoni um salt of
SORPeHRHatBhs foP of bémitidtatios rﬂé\‘!&i@ fdn@rﬂﬂdﬂécﬁl@tt@dmafedlate and/or modified

reacte | o

515??\?%, °H'f'%$d€]?aﬁeopgﬂﬁ§[loﬂs 3?"%&] a%{ler nary s{%ﬁn%ﬁ n‘i‘ Rla., contrlled,
saddtedond poogooumet refeaseor nul a ( 1) . For sorre of the

steps of the here above described process of

re t f th d f 1) it .
R ED Pyt St BT RY 8 PRSRer B, Befiikbidr e Bbpedped in US
Ra@ninNNb. Bj166)8ah. tDetaile at tojhearsditable elease techaglebiqsr Sicbcasi high energy
gpsg#ggné Jhd%gmgﬁé]éﬁlg'%ﬁed ;Bd?tl&éé%pe 1B bedSfd lrﬁﬁﬁérrﬁéﬁmﬁﬂ 'hécﬁnology On-

can be_use

e BHi, okt BrYesma oLl BB 61 e aaHT R BT B THgisy etease s

lysclibdlyin GREEBMES208r ot ecti ve Groups in Organic
Synthesis, A WIleylnterscience Publi cati on 1981) or

by P. J. K00|ensk| Protectin I oups,
\'}%e pg’gpounds of the mven’ug)n may also begadgmmst red dlrectly %to tp\e %ng stream, into

muscle, or into an internal organ. Suitable means for parenteral administration include
intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal,
intracranial, intramuscular and subcutaneous. Suitable devices for parenteral administration
include needle (including microneedle) injectors, needle-free injectors and infusion techniques.
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1994), can be used. Al of the above reactions and the
preparati ons of novel starting materials used in the

wp@e@cadisey)y nmet hods are conventi onal and appr opPCEIB2007/000619

reagents and reaction conddtions 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 |iterature precedents and

t he exanpl es and preparations hereto. Al so, the

Earepterzh by @étiohs amrlb/raceﬂll)aqwumﬂwloa% whish erayes@niainesxgigients such as
L., QJrﬁJP\%ereb ‘&Hd tbt}FF‘é’riﬁ &ﬁ@(ﬂ?&e@ﬁly itd |aegﬂl-l BCEEM @l 80%)t But, for some

vari ous own e

T i e e R SR B SR s o
digefi forint tb ba sisafin Brguneticasvith mduitablea@hible sechtas| stafile, pyrogen-free water.
Accordi ng to one enbodi ment (CH2)8 (CH2)9 and (CH2)i

0 are preferred when B is I.k<|en .

Egbq , @’P%arq’u?nSafbgpremefaédfoqulﬂroa% eunger t%' e)éf_oraitrogis,k)flcrr_ example, by
HesHilisaliongniag rasdily veraceorhglidhete nding §1@BY 6 plar(n@et)tigal techniques well
z - - d,-(CH2)7-O are preferred when B
o ES%n%mSgi”ﬁ'?‘a(%Er 2) 2- ( c)Hz) m XLe ( CHR) N % e

Accordi ng to anot her enbodi nent, when B is of fornmula:

trhé Bollidigy &f@ompwindg obformyd4 ef) essdid thePpreparatib| of parehteral solutions may:

E%( i ?e%sicf’ Ig)/)'r F‘htlﬂg o éﬁ ?ﬁat&%r?w&%ﬁ't&hﬂﬁueé\@[l& as the incorporation of

era The oxy ara posrtion
ﬁ@@wmdﬁ%frﬁ\gmt"@@ﬁ@tﬁher enbodi ment, when B is of
formul a: Then the oxygen in the para position is

Pgrmﬂﬂtrgnsqgs 8) entéergll %drernrsﬂguo n%g%lnbg %rr};u?atgé toCW%% Qfd/or modified

eferred quaternary
sawersei Mordifed trele@reeformmieﬂoeis ringludes delayedat wistain@ar kylsgd-. controlled-,

RSl LArR: r@dré’rﬁﬂng@ rel&ddb OrHud %omﬁéUnBshaﬁ Be iMVetidfl mhay be formulated as a
e e e T
sadasg obthe fagtivagbrapountd@mplex of sck Lm@uhmre ingluge grugrsoated stents and
B&g(fdg&ftr@-@oglfcroﬁ‘cf)&ﬁﬁbmﬁnicr%séheﬂésoUp of formula: H Mre

rably, is a group of fornula:Particularly
preferred compounds according to the invention are:
Niné Berfifalind) of2hd idenBer{ Bay &ido B adnificteied denicafly/loding sidr) orimucosa, that

1P REMEIP 0P RihddeffridRy. Hypes PG RMAoAS ¢of | th@Buiidke dnclude gels, hydrogels,

lotions, solutions, creams, ointments, dusting powders, dressings, foams, films, skin patches,

wafers, implants, sponges, fibres, bandages and microemulsions. Liposomes may also be used.
Typical carriers include alcohol, water, mineral oil, liquid petrolatum, white petrolatum, glycerin,
polyethylene glycol and propylene glycol. Penetration enhancers may be incorporated - see, for,
example, J Pharm Sci, 88 (10), 955-958 by Finnin and Morgan (October 1999).

Other means of topical administration include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™, Bioject™,

ete.) injection.

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

The compounds of the invention can also be administered intranasally or by inhalation, typically
in the form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose,
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hydr oxyet hyl } - 2- hydr oxyphenyl ) net hanesul f onam de;
N-{5-[ (1 R)-2-({2-[4-(3-{3-[(1

PCT/IB2007/000619

hydr oxyphenyl } pr opoxy) pheny2] et hyl } am no) - 1- hydr oxyet h
yl]-2-hydroxyphenyl } met hane sul f onam de;
N{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3- (D i'sopropyl am no) -1

Blﬁ heng] Elf gy %Hed'g( dr or?( cYep h%pylx% lteoW)(ed with phospholipids, such as

pimsginadidylertoling) [frod- hyhjy oswdeh dihale} e eh Ae2sPbPRIAY fiam a pressurised
%r{taﬁnér( iﬁf%p spréy didnisérd ﬁ)refgl’af)lw arS aRpRY | @1y N@dctrbhyirdiyamics to

e ﬁﬁoﬁ‘r@feﬁgﬁ g&l eurt%ble p Cpgellant such as
lrl1{152-t[e(réﬂa)>roam(a4e2m[ 44 (122,333 hédEuo®p(odarnes dpr ipgnasal vrs) e powder
i ggﬁ( #r@é %%a]gl}ﬁélr\{g X&n‘P )fé(r ?@gﬂ; %cﬁﬁd%gﬁ( ¥ cyclodextrin.

t hanesul f onam de; N—{5 [(1 R) - 2- {[6 (4-{3-[(1
Rhe Jrédlriseo peavpyedmpunny),- dpray, atomizer, or nebuliser contains a solution or

g, for example ethanol aqueous
phenyl } met hanesu
ethamahar geesuitable altematrve agent or drspersrng solu rlrsmg or extending release of the

E’ct{vé 4 bﬂo&llaat(é){ﬁ Jofrefitdantdan] ptial Surfatians eperopy bakano)ieldate, oleic

worg g o SR

ARG ERY ko) DL

hydroxyphenyl}butoxy)

2- hydr oxyphenyl } ne

ﬁﬁﬁ@ﬁﬁérﬁb’&éﬁ&%

hen %(
@t} ho) 1- hydr oxyet hyl ] - 2- hydr oxyphenyl }fo

rmamde 5-1(1 R-2-({2-[4-(4-{3-](1

BUtOX

%l)ons) This may be achieved by any

B)ror?to usH 4 ln m»deam di@pendion formulation, the drug product is micronised to a size

shenglEiaiy

AN e ey o

ahydprratq@m"qutln@mhgndd coxgoas spidlijei mi{inp, f,lgld batidet ng;llrpq gupercritical fluid
Egocéssmg[t@%ﬁﬁ ﬂér%bar%clés{, %lg[r ?re@&rrr]é h’brﬁ@nlsatlloil or spray drying.

phenyl propy
hydroxyphenyl}butoxy)phenyl]ethyl}an1no)ethyl]benzene
Capsutiso(made, for example, from gelatin or hydroxypropylmethylcellulose), blisters and

i 1 sopropyl am no)

'élélé]réﬂe{ fBR)rsezlP (a{l %ﬂ'\hér 6|2|n§u%laicfr

Propy

ﬁPrePran]i &tthy rf}v%nl%@)SUEatlﬁjﬁwen

18 Térﬁlua&@ms edhtdiR HipBRder Inix of the

51 S actose o5 yasFLA 4 pagformance

vamiessuch ad aludes, mannitol, or magnesium stearate. The lactose may be anhydrous or

il %% %%)o?ré"ﬁqﬂng%ﬂgd’r&gyi ag@)thellaf?é?e@t)‘llepélﬁme Jaxc‘?p én?s |{|§u<{e dextran,

Oligereomeitase rﬁ?rwtﬁl h>@/ll9l

phenol ; 5[(1 R) - 2({2[4 (2-{3-[(1
3{)%%@ BCI)I%%R rf?OrPlﬁlla o’ll df'dp Qrsejlrp] grrl] a oimselj]us electrohydrodynamics to produce a
H’pé‘lﬁ/@ntpn psr aqtléﬂtion and the
Mtl{rgtloh(vél@ne%r {vgry [frﬂm(ﬂrl 3o, ]A:\i)/praal (ctiniilstp mesy cbmpiisec) colnpound of

fihe mist ney hgntaiafipm dyg o2

ROHGY o Dirgets Sk S BASE X

él}af@mgyll']

ﬁ& I.é?lé %Q)%lura chlorrd

rlé‘t“ﬁ?l r’}“ﬁﬁ’ls"l’l@)"e’(fql??'F’ﬁ"’phenoxy} et hyl)

Alter ttgve solvents
eny

mlnmlnrrdag be Bsdd(insteAd- ozpl(opger[e@lypgﬂ{cgtde glxcerol and polyethylene ycol.

R) - 3- (dllsopropylanlno) 1

en yl xyphe XYy)
SRR TRER! Pl of ey BC RVt YR saprststien
ZééddH)lHrorsedlum may be added to those formulatlons of the invention lntended for
ﬂa gﬁ)traéasgﬂadmaraﬁml am no) - 1- phenyl propyl ] - 4- (2- {4-[

{(2 2- hydr oxy- 2-[ 4- hydr oxy- 3-
(hydr oxynet hyl ) phenyl ] et hyl } am no) et hyl ] phenoxy} et hyl )
p‘lo&mﬂéttohb (b -ifHakbdRYradadal &nfiGisation may be formulated to be rmmedlate and/or

dﬁle& qelegs%ptfs?ﬁy 'fo@'EmeMe lpGLA. Mod|f|ed release formulatlons include delayed-,

sustamed pulsed controlled targey gd

henyl } oct

and pr gram

Hed B8

ﬁs saccharin or



hydr oxyet hyl } - 2- hydr oxyphenyl ) net hanesul f onam de;
N-(5-{(1R)-2-[(2-{4-[(5-{3-[(1R) -3-(dii sopropyl am no) -

wazpheensesr opyl | - 4- hydr oxyphenyl } pentyl ) oxy] PCT/IB2007/000619
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phenyl } et hyl ) am no] - 1- hydr ékyet hyl } - 2- hydr oxyphenyl ) ne
t hanesul fonam de; 2-[(1 R)-3-(diisopropylamno)-1
- phenyl propyl ]-4-(4-{4-[2-({(2R) - 2- hydr oxy-2-[ 4- hydrox

Fr R AOHAEBHENTS BTSSR 6 BP9 ISR oy oo o

pdﬂmqwhlph delivers a metered amount Unlts in accordance w1th the mventlon are typically

%1 mjed (té %hm%Ts(ér?er bfbtekedr éé’se[c{rl t* 3cohBining ORdn® YJ0&HRY NG )10fhg of the

4- drox

ﬁ%?ﬁ% HWL}I%HI) 12% oIerﬁ géﬁ @/ y]mc%?yr%g cﬂ g1e ra qojg ng to 40mg
Whahlmaulbé administireds v eciinglet doss at, tmorg pglally, as d|V|ded doses throughout the
gay. (1R -2-({2-[4-(2-{3-[(1R) - 3-(diisopropyl am no) - 1- ph

enyl propyl ] - 4- hydr oxyphenyl } et hoxy) phenyl ] -11

-di met hyl et hyl } ami no) -1

Thy ddntpoyrdshof Fdrm Bla iy drecpaytigulaimoduitablfod ar-dnomigtation by inffalation.
appropriate, their pharmaceutically acceptable salts

and/ or isomers, tautonmers, solvates or isotg

The cempasids efriae iyention/isy by aemiisies el Ha@ﬁaé'@cf@r Yieg'e. in the
tomtdia smywbnyopsesaarg or I‘dnérﬁa [ GcboRpuiler (i 2 tfaditigra+ §upppgitdry base, but

Ry o%s gl%rﬁa§9£rr?% )}’éﬁ’gr at?} et hoxy)

phenyl ]ethyl }am no) 1 hydr oxyet hyl ] - 2- hydr oxyphenyl } ne
Fbanesions nagtidiRagiibl{ Aunfidistradn Zray[ e fetm{Bted (th be immediate and/or

%@%@Irﬁ eg%e{/) ?lg%#l y dggg)(sﬁp érrr]lgxllﬁtqus mclu?e delayed-, sustained-, pulsed-,
extipliddaritrgetpd andyegramyed fgiga$e.- 2- hydr oxyphenyl } net hanesu
| f onam de; 5- [(1 R) 2-({2-14-(4-{3-[(1

bﬂ 8ﬂ§€ L %p@l OJD i VW%” rg%;g/%sn ?tered )dlrectly to the eye or ear, typically in
p‘hadmyri @fs:trd:gsqu armlcrgylse_’d.qmymhnglgy et W}Mtl})n B- |qeg}<m|c@glyl@gjuﬁgqi isterile saline.
Bffons suitable for ocular and aural admlnlstratlon include ointments, biodegradable

fe. éfﬁ? VP#%W %)ongL%f Iﬁg% 6héﬁ9r? l}ugq @rl | ?I ?658 ps\illcdan% Inﬂa@nts wafers,
mees/Ardesatiglihta or vesjoular $ygidmexsueh hy hipsamels o linoggmere Aylolymer such as
ﬁgggggdq@ked's 8&?&'0!@ a%ld {pglyhﬁ';ﬂeﬁ%hl{wl:g'h[/a(lﬂronlc acid, a cellulosic polymer, for

O_

IS

_em{@m% BY‘%SWPTM’“FM?%&!%?h eWrc?qéectW&Wose or methyl cellulose, or a
pBeropblictharida poipogr; for eyanme yaetanydum, Srdyyier insopppuatebfagather with a
éfe]sgul?tggesucw és %r‘z&lkc@llsn‘?' f(ﬂ{)gde[ %uél?'fcirr%ukﬁ&\s may also be delivered by

I SOpPropyl am no

IQPRYEHF-0py| | - 4- hydr oxyphenyl } et hoxy) :
phenyl ] et hyl } am no) - 1- hydr oxyet hyl ] - 2- hydr oxyphenyl } ne

tgjﬁlanu%a? ng%n?@a?@“f?'%%ﬁgrﬁ b(eJ?lPrgJ(l)artJerd otg b gnnr]nend(l) te andrg?{ modified
eelgaser Mpgliipd 4elagasr GOPBRERG | T@F%ﬁ? en?’-! ained-, pulsed controlled-,

drgstbdrer brudrainmnet tenaseo) - 1

- hydroxyet hyl ] - 8- hydr oxyqui nolin-2(1 H)-one; or, if
appropriate, their pharmaceutically acceptable saI ts

Aihe /compéusdsret e inveniiop may e copbined wih splubie magpMelecular “eniiies, such

\éérdyél&de%ﬁ ahf %[J%fe deﬂb@ﬁéﬂiﬁﬁkébl &aﬂ;dlybétrﬁléﬁ@ plyédpbentsahg Bolymers, in
m mmoggﬁ’telrfﬂlg?l g)bfdlsFﬂl{‘oD d’été‘ )tﬁs e- mgg# C{?gaglag%?l%brl]htyaang/or stability for

has & appbifttge &fhremeotioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage
forms and administration routes. Both inclusion and non-inclusion complexes may be used. As
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Suitable acid addition salts are forned from aci ds
whi ch formnon-toxic salts. Exanples include the

wW@e®raom28 aspart at e, benzoate, besyl ate, PCT/IB2007/000619

bi car bonat e/ car bonat e, bi sd#phat e/ sul phate, borate,
cansyl ate, citrate, edisylate, esyiate, formate,
furmr ate, gluceptate, gluconate, glucuronate,

N T A —
hgcntwe,u id sl @ /dauig, diévent, se sollkilisart: eM°$t semawaly uped 9r these purposes are
h Aleta- aﬁ@bé’rﬂﬁ& @yclcm@)‘&msaé)%mples of which may be found in International Patent

KE%E B e Y NN

nitrate, orotate, oxalate, palmtate, panvate,

ngﬁ%ﬂaats%/nt%egl%lé 1P haRRRR} QQ%Mﬂéﬁﬁﬁgﬁd&tlmﬁﬁbm for example, for

saccharate, 'stearate, succlnate,

R PUROR? PLERADAE &P E U IpeoS Sl FngtiFe ThBIBNDRS Sop G the present
inosriien tfat awo oasese \wharalacéuticahn compedjtors, catsledst one [k avijshewntains a

L%oﬂq(? int gor? IH:PWE Wyln\% %{ nh3 cor*\}@rf]&ﬁl& R @@mblﬁé’d it Rorm of a kit

I'ne am ne glycine, lysine,
ﬁ‘ﬂ*@h‘éiqfﬁ?ﬁd”wﬁ@}@d?ﬁ 9fdne Q?f“&ﬁ?'ﬁ‘?@s pot assi um sodi um

tromet ham ne and zinc salts. Hem salts of acids and

gﬁa; tﬁ%&?gf tﬁ% I|r‘l\J/en e fc?r%p 15 % P"f’°g&r’§‘3\§’ge a?ate Eﬁ%ﬁ%ﬁ%%ﬁnposmons at
least ohpiaoh dhicly lcoriaingl sempeund tof (fmqnulgé])tlg acqm}rQﬂggep Mtlégwe invention, and

PRhRChH &'ﬁaraﬁe‘iyjrelbﬁﬁx SEM c&hé&'ﬁltloﬁ@@uéﬁﬁa{sf&ﬂdh}a(nw ldRitel¥Gbiile, or divided
(el ppekh h XAt AR RE S e AT Eyeieh gt 18 b @RIrG oftavets

eapsolas anv tealike. t her eof may be prepared by one or nore
of three nethods: (i) by reacti ng t he conpound of

mula (1) with the d ire
R A g T N fafﬁﬁhﬁ%we fmo. o
axapild @epéreeraly tecadmmstemfg thmmpe@tqmmdswuinsfabtﬂlmwra dpsdge dtervals, or
RY thirk ﬂ@%bé\gteac&woglﬁ&lseag%)ﬁ%! bife BR&AGSH 3’9raSSIEtOEompI|ance the kit

exa 'actone or | actam dI

ypicg chmprdﬁes (qlrﬁqt?nsog?r eqml{}lgtlrattlp?] anq)ﬁ\gy becﬂp{owg?d fvﬁ%a so-called memory
adnmpound of formula (1) to another by reaction with an
appropriate acid or base or by neans of a suitable ion
exchange colum. Al three reactions are typical I}/ _ o
Eeir admirgistigtion torhugsn wpetiess: th?H%‘a'rC@%PQSFr?éﬂ?a‘P%PHWS of the invention Is
%E@Ilym ﬂwaﬁ'&getﬂooamd td5000m IdepdrelithgJxy chirké, roattheomods of raelninistration.

r ex % ﬁjtrgfgnoeﬁ% R/ro%gé Fmg}l 8|£Iy Fegﬁresfmrry 6661m T?%Oﬂﬁgﬂ?e‘%tal daily

|on i on he“resu
é@ﬁepwtlzﬂ aamigsieredin ingleriyided Hvsi 20 ARl thﬁféWS'C'an s discretion, fall

6AERE MBSty Eal tAmge bidsremdréiQn may exist in both

unsol vated and solvated forns. The term'solvate' is

used herein to describe a nol ecul ar conpl ex conpri sing
Theseciosases arg hebed drear avewae hemanasliest havipg a Weighied apeut 65Kg to 70kg.

FhY H%lc@ﬁ wm rFSadW bé'@cfl@tolﬁé@f'rﬁ‘ﬁé? BbHek fn blibjecROWIRI3E aRIght falls outside this
sol v r exanple, ethanol. The term

raﬁ‘?ﬁl’sé{f'bas 'nfgntgﬁ‘bﬁ}?g@e%en said solvent is water.

Included within the scope of the invention are
E0MRL ©X6iSarsl Cdt Bt CtedrbHcd B8reintib UdedkRsht” indititid! SdférBnees 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
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conpl exes wherein, in contrast to the aforenentioned
sol vates, the drug and host are present in

WG k@7abiseset ri ¢ or non-stoi chi onetri ¢ anpunt s. PGE/HE2007/000619

included are conpl exes of Bhe drug containing two or

nore organi ¢ and/or inorgani c conmponents which may be

in 5}0|ch|onetric or non-stoichiometric amounts. The
LS b SOREleReSeaEY RSt e 5, B Yed B b o
Ehmmyssmg,.came@em 1R68se1 288cdsgesalinetiingin tmug@ét limited to  (})
%Zé)o E;? o'ﬂa{j Fﬁ gﬁﬂhétlo QiipAI8rag, Q§) ﬁs@u&@é@@éﬂlaﬁis(v)@gns and symptoms

ornu erences

Bt 5P SR RSB AoU G G PR % LR R oo may also
Bétlat @ntpbeﬂde@rf the Th@uROp @u rdshachadehiEalynaeaptakie saiholetrs forms or

of farmu i
FERRHPRgare i B bpl 2 2RaiEs Thier SiaeBhL RSP compounds active
ps bela A ggonighdnd mogﬂftm@ﬁ@?ﬂ'sf( krigep idhegrt.ddare &ygically, the second and
%@Tﬁér dﬁ&tl@é‘&j@nfsﬁlﬂﬁw@reb@d ir6r BRNR)enbSadiar Brapéltiefagents.

defined and 1sotopically-I abel ed conpounds of fornula
(1). As indicated, so-called 'pro- drugs' of the
e npped hesino thef tormmifce- aimjnisietona| ‘seragininistered! 1ed stnogambistion with”,

J{F&nﬁd}}f Wdo ountf Hﬁfo%ﬂﬂé @ Bnd8iel of aHote/@Ber GerdRUIQugBAlS, is intended
ve |ittle or no

ﬁ?rfﬁ?ar%;%’mtjﬂ %ﬁé E%ﬁr tQaelﬂdl "\‘ﬂﬂﬁé ﬂ}eﬁ@lr%’gpv es can, when

- adnd niiglukdredus Edrmmstranombbsmdhecobrbdworbé eomeetd(@df ifermgla (1) and

¢ OWO%%EF& %%ﬁtﬁgjl J@ a @Ql:ellf'taiw ré€d toh@re&ﬁ]%htr Wﬂeﬁ‘%ﬁéﬁ’ b&rb(ponents are

for exa eava derivatijve
are rérepiped t@ggathgg intgy AoHRAIY §°sa9?J8'i"h @’?‘CF rf?ls?sﬁﬁtﬁagnc%'ﬁ’ onents at
t he usEbs@intigly G@rskis tifayo daid fatiemd i n ' Pro-dr ugs as

Novel 0V SYS)
(T.° H ‘%&ﬁﬁ‘ "'S'}i ﬁ\\{)\F %E ?%CI'I"S" ééﬂ é“ﬁ s g\%c;a@? e Caéf%rﬁﬁbund(s) of
i n Dr tgmDed(lyand thP@pglﬁﬁ[ﬁgemﬁsé§g a paignt inerped ot tisaimsah gvhen such

ATer i ¢afipdRBAs BRASHUIER aphs 566 leatEH cﬂlﬁér mtﬂdpdlraugdbsage forms which are
accord nventlo ol

pr odu&%ﬁn BtyS‘IbétﬁFtﬁ‘E\{ H@ sglasr’nger ) a Raunc’t \Iﬁﬁo%n |°[t¢ ’saélg Components are
pr esemledsad atsebgantipllydiredzamsftimede wq}l Bat("‘tli) wWith certain

moi et 'sgﬁjeﬁﬁb@%nﬁrﬁétﬁaﬁﬁ of Séﬁbﬁ |d%ﬂ1bln€tldnh@orﬁpﬁduna(§) of formula (1) and

ofp r gr %%ét%swnﬁ) tgfﬂ:ralﬁﬁg} 4] r(egfi Soz\y}regﬁ?nenfid\é}aey Dghs cgmponents are

exanplesuafed papad riteyys eheh aibeninthapeperaid dhsagh dfoimsy which @re taken at
i ncl uglesseblibe V\Erﬁe% by R&id COIBRURH &f s@ﬁ%ﬁéﬁHi ﬂm@lbnterval between each
contal ns a net roup

anhdrox net h eriv
there@ﬁmmls@ﬂg)n Whe(}lm@.&ald ¢qmRP 9\'7(‘%? rflﬁ%sy g atrﬁygﬁtﬁ% E\fc? fferent times
fOVWUhcas&dLbatusmrﬁnal ns an al koxy group, an hydroxy

gg%g%%@vg?atl %mmlﬁtragctn(ﬁ gJC% co%natl&'f '01l ):oﬁ“&fﬁh@(sf %@ formula (1) and

gr oup thesepsetiroaaeai(s) tard ﬁ%i'edbinl Wﬁlﬁére@mﬁ”bdfhe(‘ %P!lR?mponemS are

(r) - NiRLiare toé‘é‘fﬂ%?)nto a single dosage form which releases said components in a
controlled manner whereupon they are concurrently, consecutively, and/or overlapingly
administered at the same and/or different times by said patient,

where each part may be administered by either the same or different route.

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

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTBy4, LTC,4, LTDy, and LTE,,
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(iv) where the compound of fornmula (1) contains a
secondary am no group, a primary derivative thereof

W@ 20dHRI78eY - NH2) ; (v) where the conpound of f opemiBR0¢71000619

contai ns a phenyl nvoiety, &6phenol derivative thereof

(-Ph -PhCH); and (vi) where the conpound of fornula

(1) contains an am de group, a carboxylic acid

derivative thereof Furt her exanpl es

Gt W%%Wl&%@ﬁ%%?f%%ﬂé%%ﬁ@%ﬂ%@aﬂﬁ% ®he foregoi ng

@&X e - aB@necepisp hgohisb¥asotdnetrictpr sychpaijorh ynetis agrys foedecongestant

found in the aforenentioned references. Moreover,
certai n conpounds of formula ( g may t hensel ves act as
{9) FPELRfbiiefs, ©eHIER BREDAMURPRS N 'feﬁOfﬁJl a (1). Al so
(quihgggagh.r\,@thl n the scope of the invention are
|tes tcorrpounds of formula (1), that is,
H'ﬁ'ﬁor? Vﬁ%a in vivo upon adm nistration of the
cum @g)x iSobitorsshainmrinesslegverppd adlestive 6QXi1rpr £OXot inkibitoss (NSAIPS).
iy @rés‘iﬁ@f‘dﬁﬁlh ‘Pé'bebtﬁpérl-t%%méﬂs andVARibitord ST@raxeigRAtA Syritfase.
orcga d&é?gl {f;l ns % (gcondary am no group, a
A th‘?‘{‘r‘g FREFLSY (- NHRL(r) -NH2), and (ii)
(dh issotiied egamjstsLad thesbrtiteid regerior(BAGBHNt ai ns a phenyl
{bo'l\ﬂn}fclor%l thl%ﬁ?és éiﬁ\fé é{;@ﬁwét‘é‘ﬁd&d@ﬁé@%ﬂahﬁﬁrﬁ éntities?h OH) .
n

cluded wthin th esc}_}lg he present I nvention are
am)AntEnes HREBBIastor @ats 'fP‘ %g P@orrers and tautomneric
tr@rAmaes»cfn hblecuanmisiorsdsciaingfbAmANERgOiSts, | ncl udi ng

ggg@?ﬁjg Sang)éh %’de&fopgﬁté&ﬁgtst han one type of isonerism

nore thereof. Al so included are
@i Immamﬁuwrewvs rageES dncliging hiRis &f the IOk @athyav st qygiRsRodne.
@y LihHiskolsyor AGirix Viestallbsroteasea talies), af - | actate or /-1ysi ne,

8 L8R e SR Eeplhabafgate of of/-argl i ne

€ Se ated by conventi onal
(Séd‘hﬁﬁ@ﬁ@e@lhﬂeﬂslsumﬁﬁm*ﬁsta@etrﬁﬁﬁsskl lled in the art, for

mh&meqﬁ@’é%&b@%@ﬁ’@& and A2 sraggoheBal
Conventional techniques for the

é‘r)é%ﬁt?at&fs OEHVO}“Q%? ation of individual enantiomers
(v CSantheunssitha Rctop dpbRItnasreteniars. asustAe RBREONSR i cal | y

rl\ﬁodara?o?é" fStI‘FENIQ{B rfaﬁﬁv@il WcRBs KK isHistofsacemat e ( Or t he

cemate o deri vat | ve usi n %r A yinase. JAK
@%’F‘?ﬂ“'aFﬂ’?g Rf B\F@%’Seu?'@all'?% BP‘BV"@{?é 8y P%HYL S&)
Al ti@raséat dyk Ringise, EBERalIERAt € (Or a racemnic pr ecursor)
%yA ﬁts@%@?&n% sk ér'é n%Uo lo?ar‘ﬂpthés‘ﬁél ly active

or exanpl e, ohol , in the case
W n‘FH@“"é‘tﬂ'i‘b@i?ﬁdeS@f’”sﬁéF%ﬁ'?aé?d(“']??'cﬁ%‘ﬁ?'g? ns an acidic
(Ha)/-bﬁﬁlbﬁbs rad ednylvralodyeais i effective aasiestuiclo-cagantsanst vrighc cagc¢atbnise the
or 1 rat%néra% hyl am ne. The resulting diastereoneric

e separated by chromatography and/ or
(trbaUDi'\@rWFbltors

(cc) CXCR2 antagonists,

(dd) Integrin antagonists,

(ee) Chemokines,

(ff) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC) inhibitors,
(gg) P2Y2 Agonists and other Nucleotide receptor agonists,

(hh)Inhibitors -of thromboxane,

(iiy Niacin, and

(i) Adnhesion factors including VLAM, ICAM, and ELAM.

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



crystallization and one or both of the
di ast ereoi soners converted to the correspondi ng pure

wepantomseer (s) by neans well known to a skil | ePCPEB2001M100619
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Chiral conpounds of the invéntion (and chiral

precursors thereof) nmay be obtained in

enanti omerical ly-enriched form using chromat ography,

ty ically HPLC, on an asynmetric resin with a nobile
a%%%@lsting of a hydrocarbon, typically heptane

oPDEEn@Mbﬁ;containing fromO to 50% by vol une of

L ﬁg&&m\%h guuwd%hfeaétérx.dérom 2%to 20% and fromO0 to

ume of an al 'y am ne Aﬁ%’ilca”y 0.1%
d’?'é%q‘f? fed ROPpists S dRR-SORICPE I §BROHP eluate affords the
eAdenodnetAda rsdeptoe adgiingtseoi sonmeri ¢ congl onerates may be

i@?ﬂag%rg ?fn%ﬁ@g gl}ﬁrt%l‘l]_hb ?g@rw%yg RIS 1;53? NEAFOMRsE P18 RASR, JAK kinase,

or exanpl e,
sy&ikinpes EFEM S MK2. 6F  Or gani ¢ Conpounds” by E. L Eliel
{ IWuk@Mene MNatagoftd (L TRAA)cludifigentapetsensf LITBY €MC), 6fD,, and LTE,,
all pharmaceutically acceptable
arggfegeprﬁal | y-1abel | ed conpounds of formula (1) wherein
one or nore atons are replaced by atons havin Om h
Seavising: Bnite RIGREE IVeBIen. SomBIBHATE ofrdies SAPPIASE of At (1) wit
glJécchrltlaﬁtercﬁldsQ mctdamg giredmisondyas&in@blons Skinisclicbetriambingéne acetonide,

Eec omerﬂ 8- eﬁl %%1 %u%esoﬁfﬁgggutﬁ%oﬂg HJr@%anée%lcé%rﬁo‘éb lfometasone

usi O e Co I nventi o
fumﬁqm'@ mqmtweqsfumatqmq}o Yfiate arq jp parjeulas iphaied g@ppcortncostermds with

fALRARystsHie Rida sfdckCare IdBeppigieddd, chl orine, such as
360, ?I uori ne, such as 18F, iodine, such as 1231 and

1§sgtol bﬁ%rrcﬁagec];@ej &E%&e@%ﬁég Blg elnga gt men§§|gﬁcri]e c@%ﬁ\)@ Bacﬂlatlve and

probipfactic trestrodnt.as 35S, Certain isotopically-Iabelled
compounds of fornula (1), for exanple those

‘Tﬁlé: QJn%ﬁﬁéé Horul39) RRe the/ &llltﬁ@tu‘ﬁ@@ct \ﬁfhelhél Q@fréﬁep’doﬂand cholmerglc

drug and/ or subst rat e tissue distr
maaqaag[r‘:{chgtoqssgtdotﬁ%rgbyf tflqvglau\mje [ange ogﬁera ic 8%[?!6%‘9!’1% Zfls descrlbed

furtﬁer bbib®, bévatse[m el essléraallrgne whielf the BRoeceplor sndonusper rieceptors play

W of. thelr i ncorporation and ready neans of
!5I1et e qysmlggygﬁb%?%ﬁlu ion with heavier isotopes such as

deuterium i.e. 2H, may afford certain therapeutic
AT TRl ﬁﬁ'th@l%ﬁébét|oﬂﬁ\efﬁ&€htgﬁ\@ﬁﬁcﬁrrelﬁﬁ§ abaé cemsduabs ofiforynula (1), o

g'géagée%p%ﬂ&af‘éeﬁgﬁ?% sal tg,n:ggr v\éa \éfgmgau cL%&o%ltlgrqs [il%géﬁ? egr use in the
Seanpentiof cliseBteandisuderSidngtaondiiane in whtp'h tfpd%ﬂ teeepior and /or muscarinic
gé&ﬁtbﬂs;é% ihvdNe@PfASre sPatiRaifSthd plesent HentibR Qs@@&c&%%'dhe%ﬁpounds of

use I'n Positron Em ssion
armea &Y, ¢ pharmaseHtirag Qc%ﬁglprsglfs J‘?&%@{S’f"ﬁ? Xrocgwag%tf%?/thereof for use
Insthé weitraert lof/dideabed, didorderaznd nofslitiofis $edacted|frmm(thg grogmepnsisting of:
gener b V, e h
fo % h%%tlé%g koﬁlvfhr %%f E/?&h éﬁoﬁ)?f cﬁ'rki)'th% ?Agg%sg]es % LRYNthat is a
t o t howabgeseleqteskfomnthe @%c%ﬁﬁ%ﬁy? ingfoR% AHIMEs nafgatop'c asthma,
Pr epaﬁﬂ?érgu@ r?a%thhh&l ﬁ@plarbr&mﬁiéo RERddmteds astopa,Clarbhohidl abiainedessential

Lf:g?gﬂ§m§ ér elasﬁwgga |Bthr$smp%rs]’(hln§b94u§9d rb?agﬁmphysmloglc disturbances,

extrinsic asthma caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and

bronchiolytis,



Phar maceuti cal |y acceptabl e solvates in accordance
wWith the invention include those wherein the sol vent

wo@oocnymseal | i zati on may be isotopically substipat/sp07/000619
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e.g. D20 d6-acetone, d6-D8®O The conpounds of
formula (1), their pharmaceutically acceptable salts
and/or derived forns, are valuable pharmaceutically

active, conpounds ich are s tab e faor th t her a
R RO e R A A A AR gon. and
of t henrpBysemaept or and ant agoni sm of the nuscarinic

recept gL, Jg% 'd?dHﬁgrrmgtBSlf 'a*rwa))s degé 5CYl fndidver type e, etiology, or

allergic non ergic ways di seases. Conmpou
of t héaihﬁg%'ﬁf'ﬁ dh Haﬁtcé'ﬁfd@bl °P§Sf#°fﬂﬁaﬂfd%f@€mqt%lamﬂ%¥é qﬁ%ﬁse that is a
be admiembet edlesteddfont thy Sdb|comssting oﬁlﬁrﬁf@@iﬁo@ﬂlﬂdﬂétﬁrﬁoma chronic

They H%Xtruc?veokp) ﬁ'oﬂ%g dléet%%1 q@%ﬁB@hco%B ?n% lﬁcll{ﬁj %'gcﬁ‘\'romc bronchitis,

povvders or fi recipl
cryst aulmozammhysreﬂ@eqeiy@nwa iegSocigiadasy 'mt pe59giategwith COPD, COPD

eV apo Titeel lisV Enaebicyerin bNrr‘éVé?éﬂﬂé( Gpréﬁresfs&d Ia@wéy’saibstﬁlﬁbﬁyn adult respiratory:

adm m%és?H %/ Sd”%[?%%g“%[%rh eﬁ(a%e(; |on oaﬁ'rglﬁysw rrg%éw@%onsequent to other
ot her deugrtprsapydand eirwayk dispasedhet IScmsmatqdrw'fb @riFIoRaY hixreriension,

Wth QRRcRfis Wfﬁte‘%pﬁﬁe @ﬁél@g%l épﬁat%e@%ié Eﬁcﬁgﬂicﬂlﬁﬁ b@Rchitis that is a

% 2?;&%%5 ss?l%crtgjsfé%e ti}ﬁ gr ¥ eainﬁlﬁtlrgé agq;tg :J??ﬂnghltls acdc'fe ?aryngotracheal
phar nmieanahiiisc abdchidia dr@pbibd |cetagiiad ibpinehitiss crolips brenghitis, dry bronchitis,
'exci rﬂ*\fﬁéaﬂgus %s?hrffa%@doraﬁﬁlﬁé rbrctogctg/@sb%n'cmﬁs %’fb}.’)h%%ﬁ&g'cﬁ Rireptococcal

ot her e conmpound % of the invention.

choi cé’r%‘f’h'%dpﬁ%‘?ﬂ'ar\mwh' % a |large extent depend on

f acé oragute WpB infdy,t he particul ar node of adnmi n| stration,

the effect of the ex0| I ent on solubility a

st abi |b|'rctn9r’uec‘;@§d§ ¢fehateye ty@a &fio qq;feor g@neﬁls,rlﬁ]partlcular bronchiectasis
Phar maiese U i & alembenaelectéd drom thei graly eorisixting g agliidiier drgnchiectasis,

of conpaungls BIonéme%tﬁg[ e%@gﬂfami gwﬁ,b&éslsanéé ns&heﬂﬁchfeefasus cystic

their preparation rea aren hose
ski | | é’EP”F'HeQ"??éS Srb’tbm"giu%qtﬁs@cﬁ?ﬁ&'ICP'PUH%”CQWG""WE hods for

their preparation may be found, for exanple, in

Aﬁawwptg ba}gpg‘cﬁ Eﬂﬁé %geq\'t' E’ll/&%érbg% r%[&ﬁe%sto the 4:9 ?&ﬂ&ﬂnds of formula

|(ﬁv@mqhgrﬁ1q¢g.ylc@@ wﬁpt@pl%tsglltsedjeayeg| foyns Gra:pmposntlons thereof, for the

%?Hﬁhﬁbtﬁﬁer@td dmg Reihg BDhI6ERIsEHembit yQaWdréﬂ Mﬁﬁéhtédbﬁist &dﬂ@ity In particular,
ound e‘ﬂé{ the tr0| ﬂt‘hesu nal

0
R RUTLPSRERTS PR 46 81 RagmBants ot By By Yfapaceutcaly
taheeptablemaﬂs; diedved dorsnst dn o peaiidns theainiat |tlnasr@amyadttrrem @ ldeug for the
nt &%s@é@e@tah@’aﬁco?an'h&r@hllnfélvfng thePbedd 2 @Qd‘lﬂ@'r@éebi%Fs‘ Plparticular the

|nc ud l1d fornul ati ons such as tablets, capsules
@&ﬁ?sﬁsﬁl“i‘{@’cﬁﬁ?'i'qnéd?tﬁq &ROVe. i qui ds, or powders, |ozenges

(including liquid-filled), chews, nulti- and

P\@@é&@é&deﬁég Etﬂeepﬁ'eséﬁ? InSen 5@ l)llodld%O% lﬂ)tahletﬂarly ihtBe ethod to treat a

, Oovu prays an ornmul ati ons.
feanAldesising 3 wﬁﬂob@'ngu%&w sﬁge @y of BERMPAS afggfm“'a (1), ora
@ﬁ&n%bé%bdl@ acGeptdnld edindemtddoinsn watolnpositiop| tbgredl. dore precisely, the

f I{)el ”’8? |nventn ion %Jﬁdegr %cgla@gﬁt%%ls% rﬁ&ﬁo& P! hgq ela%lent of a f2-mediated

arrier,

pi@lem@ﬂleneorgiltlymﬁglnvolmg)my|b§’ﬁ132 gmq,y@|receptors in a mammal, including a
HRhBY b&sd, inhLEQiar Bk dRessd baddreofditions A6l HBRe, @6mPAXIG administering

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

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



enmul si fyi ng agents and/ or suspendi ng agents. Liquid
formul ati ons may al so be prepared by the

w0 emonemseg uti on of a solid, for exanple, fromBECHEANET000619
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The conpounds of the invenBPon may al so be used in
fast-dissolving, fast-disintegrating dosage forns such
as those described in Expert Opinion in Therapeutic
Patents, 11 (6), 981 -986, by Liang and Chen (2001).
For tabl et dosage fornms, depending on dose, the drug
Reparatiéeel up from 1 wei ght %to 80 weight % of the

BRRA%ENS @b iBARintidRhbahdey from 5 wei ght %to 60
EIgNt % 01 the dosage rormin dd| on to the drug,

tabl ets generally contain a di W%e ant Exanpl es of

di sintegrants include sodi um st col ate, sodi um
car boxynet hyl cel |l ul ose, calci ynethyl
cel l ul ose, croscarnell ose sodi um crospoMed €,

pol yvi nyl pyrroPrﬁ\of@\/rré\t\byF\cef\MVé";j‘/ ﬁ/
m crocrystalline cellulose, |ower alk %st ituted

hydr oxypropyl cellul ose, starch, pr egé"f at i'tn sed starch
%Murﬁ W&ﬁ@g‘ @b%leﬁa %0%@?%%&%' idf ,0|It§l)80nﬁj:h&) W&@Gtﬂd&ﬂtm \bhd portion to a

fstfr@ﬁl] s@lw thql t@/@ IBLByI %@lneé atét}%p%geo @goghéo (g%rggg & ([)\P cﬁmg’chylformam ide

Enﬂﬂ@trcscamaergﬂmgénalﬂhp respich was sttmparfdzr Ecmimegtes @b0°C and then stirred at

TR oSk o8, do0Rlnfles HedLldh Ybs e 30 idFc nf A Fbromononane

ocrystalline ce OSG atin, sug ars
(ﬁﬁggeamwepﬁéa@ey srskwisaabaiearton yes @Meﬁé? wemg@rrﬁom teriperature and

éd\fbl*ﬁ/da%( rD’léiMl Qlﬁ&e(SOrﬁlﬁ s@elaér (Porspdlers lcalitdbsly added and the organics

ﬁ%qq@ @{ o%%%%‘%?ay?r;{}ﬂ%S:?%S ﬁﬂg‘)’}’h%?gtg%ye@{] E\%Lnl) (fnrj aréenc{omblned organics

sirh(megndsiunt siehaieirend the dolierd remeyedyn wcve tp Yielh a1olear ait dhe oil was

ﬁﬁ\hfé@ fb9tb%|uﬁmdcﬁr6?ﬁat$drm,onf§ﬂﬁal plalumgy\lwtﬁ @ibthyl 08 @&Ae (10/90 by
sSucr osée Elsgﬁl | ul ose, starch

a?iHF“S)itBE’é'?%”E%'tl?l"BWPBWg?ﬁﬁaf’@”r ?19' %. Tablets may
&l sIVPDEDONINAIADEODP BRY 1.8&(18H) hpd5042QH, v, H§2(RHs m)shigh(2H, ), 3.58
gﬁﬁ_lg)gﬁtnum | auryl sul fate and pol ysorbate 80, and !
such as silicon dioxide and talc. Wen
present, surface active agents nmay conprise fromO.?2
\pﬁé@m.or%to 5 wei ght % of the tabI et and gl i dants may

Orl O%I 10

aﬂ_mmnm stearate, cal CI um st ear ate, zinc
stearate, sodiumstearyl fumarate, and m xt ures of
magnesi um stearate with sodi um | auryl SUM ,

Lubricants ggperajdy conprise fromO0. 25 %to 10
wei ght % preferfalaby from 0.5 wei ght %tOOBMg\m gt %

of the tablet. possi bl e i ngredj s [ ncT\f.Tde
ant i - oxi dames,  col our art s~f | K, B4
pr eser vat M Nt ast e- maski ng agents. E'Bxerrpl zﬁ/

tabl ets contgingup to about 80% drug, fremabout 10

wei ght % to about 90 wei ght % bi nder, fi about O

wei ght % to about 85 weight %diluent, from about 2
WRidHut,Y0 (@ oRRRHnyhidocarbonate  (Preparation 1, 1.80g, 4.26mmol)  and
triphenylphosphine (2.00g, 7.63mmol) were dissolved in acetonitrile (40ml) and heated under
reflux for 48 hours. The reaction was cooled to room temperature and the solvent reduced in
vacuo to 8ml. The reaction was heated under reflux for 12 hours and the reaction cooled to
room temperature. The solvent was removed in vacuo to furnish the intermediate phophonium

salt as a gum. The gum (1.70g, 2.48mmol) was dissolved in tetrahydrofuran (15ml) and cooled

to -78°C under a nitrogen atmosphere. n-Butyl lithium (0.90ml of a 2.5M solution in hexanes,
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wei ght % di si ntegrant, and from about 0.25 weight %to
about 10 weight % | ubricant. Tabl et bl ends nay be

weopnemssed directly or by roller to formtabl B€BEIB2007/000619

Tabl et bl ends or portions df blends may alternatively
be wet-, dry-, or nelt-granul ated, nelt congeal ed, or
ext ruded before tabl etti ng. The fi naI formul ati on may
conpri se one nore |l ayers nrgi( coat e

S 2ebapL e MoerapRane e BYe eneaiR Al an et Betpmedp o and
tfrreti adpla6 tiBinutss. Thesretiaidr dias bodRidao se@ amd @ sdlutiBo sb@@enzyloxy) -3-(1R)-

T
mdh @Fammob iy atrehydrairgn (Ase) ﬂa%aqqﬁsud&.ﬂvwsy q9djtagyegction stirred at -
YeEabr fPhines. e t’é@JtiSﬁ ﬁM@Waﬂr@detotr&nﬂ tel Jeraiil® aAQ etirfed f6F512 hours
%%ﬁgh%a dg)gﬁ{ﬁl yL%ceZFt%{gﬁragaﬁ%vr\} odégwggg]g%ﬁllc:g v%ergggparated dried
{mdgnedion sulplegte) Ging ifer solenbiemdieed inavasush therresidug was purified by column
m&ﬁ&t)%%hty oft s@il:@?él 'eFExhr?QQXnth o@chﬂcﬁ‘r@thdmé AletHahol 888 bsmbhig(90/10/1.0 by

a Vi sC ent and %@?vent Sone

YRR AR fynis (9?3 tt“ﬁé”’f‘B? #v8ie Q\Lﬁny 9 0orm more than

RS mikae65.pM+HThe conpound of forrmula (1) may be
wat er - sol ubl e or insoluble. A water-soluble conmpound

typically conprises from1 weight %to 80 weight %
R&Eé’_tﬁgqgcally from20 vvelght %to 50 vvelght % of the

of formula (1) may be in the form of articul ate
beads. The filmform ng pol ymer may be selected from
nat ural pol ysacchari des, , -0 Tc
hydrocol | oi ds and is typi In Nhe Meange
0.01 to 99 wWHNJht™% the rjange 30 to

80 weight % O her possible ingredi egfs i nclWle
anti-oxidants, colorants, flavouri o@ d flavour
enhancers, preservatives, salivary s | ati ng agents,

glx%'fn%hrl] ic t%gg 'altosqml%f) a ﬁlgll s\éfﬁ[fénsm (ﬂe{hgll érlhjdr)%s(ﬂdhét) in one portion to a stirred

oan n
selvtioact ant &f and t%ﬁr@%skl nol 1 &ftreazyiony %13 Rl)ﬁ(d”s°pr°py'am'”°)1

ﬁ&?lb@@ﬂ}éﬁen%}dé& ddret M]’WlﬂéﬁldaﬂfbnﬂéQPﬁeyﬂaﬁmld W5(m g, [@eB9ethol) at room
p8ra§LP % ’rggq[ ch\éFOénes% I%ﬂné} %nlﬁis p% PI g%éﬁ%ﬁoséherg?ﬁg Qé‘atcﬁ& \Aéas stirred for
@bners and the dolyénh (pevehingecuoine easidue V’B? @aﬁq'vyd B %’a/h?eﬁef@&;(?’om') and
SRl Mladks soéﬂﬁm Wdrﬁé&l%oﬂétﬁl(mmp ITh& @FJ4hiBd Were sS@érlatdd washed
vagh g‘é’tleahﬂgg,l %{teg (’gﬁQ{}QB'Fmng‘)?F?%)g %tt I\Fre%y remgvéc? Hvéa?ot ?ﬁe residue
was$ parsied bycamm rat¢hranmaograrhly wd @lhg@beaylg@g wnt@ wishigromethane:methanol:880
%Hh\%ﬁig'(%/ﬁﬂ ?ﬂolhﬁ'%‘) to flrRlsH Heqffle eéh%oﬂﬁd)gsr @§B§%d1 goplgease.

rel ease formul ati ons for the
bﬁMEo@@@%W*ﬂ'ﬂe i nvention are described in US Patent
No. 6, 106,864. Details of other suitable rel ease

bRehneLepi es such as high energy
N-{2-(benzyloxy)-5-[(1R)-2-{[10-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyliphenylidec-9-en-1-yllamino}-1-{[tert-

butyl(dimethylsilylloxylethyllohenylimethanesulfonamide

proportlonof the conp03|t|on typlcally p to 88 A
wei ght % of the solutes. Alternativel :’%’@ conpound
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di spersions and osnotic and coated particles are to be
found in Pharmaceutical Technology On |ine, 25(2),

waz2@4/,101898 Verma ef a/ (2001). The use of chew PQI/TR2OT®0619

achi eve controlled rel ease4ls described in WD

00/ 35298. The conpounds of the invention may al so be
adm nistered directly into the blood stream into
nmuscle, or into ap, i nternal organ. Suitable neans for
par ent er al adninisfbﬁ;¢on i nclude intravenou

intraarterial, intMegpeds toneal, intrathecal,
intraventricular, fntrMure Me
i ntracranial, in{raqud |

devi ces for P

(i ncl adpg B Crg fTee Me

i nj eq s and gWf #si on techni ques. Parenter al
formuldtions ‘areSypical |y aqueous sol utions whi may
contai n exci pi e s such as salts, carbohydrates a0

buffering agents (preferably to a pH of fr 3 t0.9),

A Beopragrd iy (ea ppmnaIg) Sl Be o P-4t re

{rrepandtioh ed3as 1a0my.er iol3smmei)- agork o us-{Z(bleorylosy)-5e(1Ra@-tmomo-1-{[tert-
' : i ' QN Wi ui t -

e

MY QR3995/88038H wpmgae-émré?l&wewed}eﬁwm 98itsin fipehyigieride @.5ml) for 12

GOWSl HthyP BSetaté QronBXamaMatar (1yml) Werp Aidddsmtiitianorgarios separated, washed

readi e .acc i shed usj t ' :
PR el (108D eR Rt o RO LIRS P RAHAIBE B pbifime rescue
web plified by camrcehneroaieaiaphyfon Sitieanasl elufnp)with glishloramethgge:methanol:880
RGRAREI/R.Oby RN IR LMRlsh Feltité taffounr®ys @ﬁaa_tsmgﬁrﬁ@s ed
Eé the/%ﬁegﬁf appropriate formulation techniques, such
MSHR/Z%2 B s8rat i on of sol ubility-enhanci ng agents.
Fornul ati ons for parenteral adm nistration may be
L ak&i £d to be i nmedi ate and/or nodified rel ease
fired rel ease formpul ati ons include del ayed-,
| peslg-(all lethy €ed-, targeted and
programmed rel ease. Thus conpounds. 0f0the~unventi on
may be fornul at Measme f$olid, s§ go|}H%4§?
t hi xotropi c |iqui d>or LR S
depot provi di ng Mdi {9 ed Nel ease of the active
conpound. Exanpl es of such fornul ations include _
ANyl prarsige 6211351 B4.8mamnll wae| agder] in exat pertieroil ¢ GysReByiaR ot Potassium
CREbAe T E6LSPIENBRS) aldCe®BiPORA Ry RExybiyhetBtrbapiate (Prepared

may al so be adm ni stered topi I t skin, or . . o
ol b3 a5 oL ol L, A0 n o

flanmiLAtabano fesnplcture.Hits readtigrowas stivet! fald 2 dielis ankijngr aslyentgemoved in

lVQ%AtﬁpBiéthylééMe‘l’t(éd?rﬁ)sand%a?@"@omlp\hﬁfe B SanddkS bightics separated, washed

powder s ressings, foans, filns, skin patches, , l

AR et (20 R AmechtiR SUPha) BRS he QA SRS fyacuo o vield a dear

wil.C mae naill Kua® Npurifiéd [1Y'S ooleran Neyoredtegadhe ors eslica Tgedi elating with  ethyl

3 : | . Lot au
SBpb ol LI BRI e RGER o0l
H P51 (40N CEISYEY Srich 47 GEloP): 2Tk bt {26 i B 7Ry 528 (1H,

lug), 5126 PrH akyab &6 (1H, ME®.84 (2R, B xarmbe, d)ppiharrh Sci, 88
(10), 955-958 by Finnin and Mrgan (COctober 1999).

Preparation 6
tert-Butvl [2-(4-{[(2E)-3-{4~(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyliphenyliprop-

2-en-1-ylloxylphenylethylicarbamate




O her neans of topical adm nistration include delivery
by el ectroporation, iontophoresis, phonophoresis,

waemopbmseesi s and m croneedl e or needl e-free (BCYIB2007/000619
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Powderject(tm, Bioject(tm#2 etc.) injection.
Formul ations for topical adm nistration may be
formul ated to be i mmedi ate and/or nodified rel ease.
Modi fied rel ease fornmul ati ons include del ayed-,
sust ai ned-, pulsed-, controlled-, tar get
programed rel ease. The conpounds of the igyvenhtion can
al so be adm nistered intranasally or by | nhal ation,
typically in the formof a dry powdg
as a mxture, for exanple, in a dr end Wi th e
| act ose, or mas @G, xed C e ;
m xed with qu ol j uch as phospantldylwhollne)
froma dryMpowder § nhaI er or as an aer spray from
a pressurised container, punp, spray, akefiser

referably an atom ser ng el ectroh drod amcs to

St el Goaoarer N RelihorerdF Ao G (AT RG . ¢ (Prepared
aberdirge oftoa sumommmpmpel B&dMg, s uclkBearnol), tert-Butyl {2-[4-
iall% )%)p% @fﬂé’[ﬁg}f t (BRB& M 5, 924m'% 3. S?mmol) palladium acetate (37mg,

| uor 0 r opane anas
OB el éa(oﬁ%{x»pe%paw < Go3hg G conplfperpgeyafine  (sssul
@X%BMPoR wellHebied anomC irCydtaniit (10mi).unddre ritrogsrs atmiosghdre for 12 hours.
nt ai ner RuoY spray
jﬁe]{egcthog “}Jlasscgigg? Itool‘r%orgrterg gﬁg?eza%[i r?oﬁﬂed Bﬁtglé Hgfs&retate ?Ogﬂ) and water
omhdhe n@jmqsower@ompp[agdn gvasifqglr with éﬁ’i‘)‘faéed ggqeg%ﬁodlum hydrogen

%&B&%&@ (ﬁ'fﬂa%{er (chmlﬁ ke t(2dmhip drikd ecma@tesmm ayate) fapd the solvent
43/9% in vgglbq, g*ﬁ éﬁ%ureltv?alg?p%r ée%rbag%élht% ght%gla{o @f@n é?lchthIeelutmg with

vent
sluhlbrametmue; metheniel:a30 aompiia (6/1041 ;Qﬁyelatuele) tol friish hei tije ceyppound as
%Eggugghectlc acid. Prior to use in a dry powder or
sus flon qinulatlon the drug product is mcronised
"NitTabl e for delivery by inhal ation
(typlcally |l ess than 5 mcrons). This nay be achi eved
%ﬁggfproprlate comm nuting nethod, such as spira

fluid bed 'et n1II|no or§yﬁ_ercr|t|ca

Al gh pressure
Capsul es (nade, for

OH Me
and \ﬁ}trldges

e b e at ed
the conpound of the

to contain gyia‘
i nvention, m i1 afpt e~goweder base such[g;jlactose or

exanple fron1ge|atfn or
hydroxypropylnethylcellulose)

for use in U |nnaler or

starch and a perfofmance nodifier such / -1 euci ne,

manni tol, or magnesium stearate. The | actose may be

agHB Y O[25(4-Q(2E)3-{4-{xnkydoxp)-BI(1R)Be(dipprohyainiad)el, -phenylpropyllphenyi}prop-
&nglf ﬁ%@QJ&%e{\ h)%thk/lﬂ:tafbghatqu}%alr%tgg é@bé'gSr fﬂrﬁ?ﬁ‘&f was dissolved in
fethacel ¢2aml) andct0ds eallaﬁurntqn@néilo@ &aOmahaddgidy Bﬂtﬂ fé‘a%l‘ ap ated to 40°C
fu%én?;bﬁérl] 'oprﬂldfo@én 167 2 hbis a’l‘he&béﬁﬁbﬁ @bs tlgddo room temperature and filtered
el ect rohydrodynam cs to produ

AP ST T BB ARACGH A Tguoto fumis the e
Icompolnd@s a@rEs, a00m@t i on and t he

LRMS: m/z 589 [M+H]".

Preparation 8
4-{3-[4-(2-aminoethyl)phenoxylpropyl}-2-[(1R)-3-(diisopropylamino)-1 -phenylpropyllphenol




actuation volume may vary fromi1inl to 100m . A typical
formul ati on may conprise a conpound of fornmula (1),

w@eopsbdmsee gl ycol, sterile water, ethanol and BOOIB297/000619
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chloride. Alternative solvdhts which may be used

i nstead of propyl ene glycol include glycerol and

pol yet hyl ene gl ycol. Suitable flavours, such as

ment hol and | evonent hol, or smeetenegﬁ d‘;uc
saccharin or saccharin sodlun1 to those
formul ati ons of the inyemi [

i nhal ed/ i ntranasal i stration. Fornu a{Tan for

i nhal ed/ i ntrapggsakh.edwni stration e foMul ated to
be i mredi ate ahd/or nodified releaggz;ﬁlng, for
exanpl e, PGLA. Nbdlfied rel ease for ations include
delayed- sust ai ned-,’ pul sed-, controlled-, targeted

r amre el ea se of owder
t‘?ﬁ%%ﬂ%{?g"" &g [QE{ Bs(,@F%oroﬂyE@"’t%%BS“éw\BFﬂpi"F {Z Set er ni ned
hydrosypireylidropaxyetienglethilicatbadetel i€repaatioret ar etOmgpud68mmol)  was
Wakdived! iR o‘i’cﬂf&% A& (‘\’Hrrﬁlﬁaﬁdqﬁyd\'d'&}'{lﬁm LG& (ﬁﬁvﬁ otflépél\ﬁ: abiuion in diethyl

arrang ed nister a t'ered dose or
ehar éMaﬁ BAdpdrte Himstireseriwgon & Oi@rfﬁteb$ heyrgthe éﬁ'ﬁ%’lﬁ Wgs ggmoved in vacuo,
faﬁu 81 Acdtdip (Zoml)%ma‘éﬁtﬁﬁtdd adaéduy setse hiirdden icxiporeaad (19mb) @vere added

aﬂd he rg%a@lr(]: $ araQedl Lme ue%gmag\@%&%d RY 8@ﬁlo%ﬂ'§kh§h§ﬁ1§{hgr¢ol (90:10,

ose or,
b wdurghoaxﬂomlh andjihe orgenies NP d%lf 'eéﬂm@‘lﬁ'leﬁ'ﬁ'l" Sulphytelzgnd the solvent
PeMidved H Akl TR Hetiatd Rad ;Qﬁlflafby&ﬂmnﬁicﬁioﬁ)@fdg%h)b&h silica gel eluting with

Bt R0 B AOED BT g o

lpms$,dBbmef a suppository, pessary, or enema. Cocoa
PHiSER/Z 8o fndradi tional suppository base, but various
alternatives nmay be used as appropriate. Formnul ati ons
for rectal/vaginal adm nistration nmay be fornmulated to
Pecparatigdd at e and/ or nodified rel ease. Mdified rel ease

%‘%&E’Q' Bhib8-1(} B R LA AN GRMsilviOLS F@h@f‘ﬂmsmhﬁ@d-
e targeted and gro ra %[es The
MPMMH—MEMBM%t er ed

@mindistiylipHeayl seysifaramdder , typically in the form of
drops of a mcronisggd suspension or solution in
i sotonic, pHadj dfle sterile saline. Qher

fornul ati ons sui ths Beslfmor ocul ar and aur al
adm ni stration incl gde l&DI nt ments, bi odegrad

absor babl e gel ge oM NAGR ) and ' Me
non- bi odegrada (e. g Sllll pe) ilnpla S
Ienseé?rti uloate or vesiculr sys suchas Me
ni 0so or |i p#sggres. A pol ymer such a Me

cr ossed | i nked pegfyMerylic acid, polyvinylal cohol

hyal uronic acid, a cellulosic for exanp
HlanoRsastiensyMIRSERYVIREPYLP-HER):5- E*J)?ﬂp@?y‘%'f"ﬁw bequnwpragsélphenol
orrepRbtityl @l l1sh@ge, om7nndiet @ndpoNyS meedyiixy)eE](1R)-2-bromo-1-{[tert-
BT R S R Ban B PGB Hetams
VD2005/08032%ut45migo P A8 el wats hagiedzat 96°Ghie Q!I@Pthy}%ﬂf@ddeb@ 5ml) for 24

hours. Ethyl acetate (20ml) and water (10ml) were added and the organics separated. The
aqueous was washed with ethyl acetate (20ml) and the combined organics washed with brine
(10ml), dried (magnesium sulphate) and the solvent removed in vacuo. The residue was purified
by column chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia
(80/20/2.0 by volume) to furnish the title compound as a glass, 101mg.

LRMS: m/z 923 [M+HTJ".



I ont ophoresis. Fornul ations for ocul ar/aural
adm nistration may be fornulated to be i mmedi ate

wapa/007sedi fi ed rel ease. Mdified rel ease forpCl/EBR200M0619
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i ncl ude del ayed-, sustained4, pulsed-, controlled-,
targeted, or programmed rel ease. The conpounds of the
i nvention may be conbined with sol ubl e nacronol ecul ar
entities, such as cyclodextrin and suitable
derivatives thereof or pol yet hyl ene gl ycol - cont ai ni ng

ﬁh@¥ﬁi@&T_|n order to inprove their solublllty,

ino)-1-
rementi oned
ibSSh AL
conpl exes,

phenylim :’¥eto be generally useful for nost
dosage forns andmadn1n|strat|on routes. Both inclusion
and non-i ncl usfog _¥onpl exes nmay be used. Asan

al ternative t ddi,Feigs, conpl exation with drug, the
cycl odextrin may Jbe Hised as an auxiliary [
I Mie r sol ubilisen MostMe
commonly us or these p are
gamma- cycdl%dekt rj ns, exanples ?ﬁ whi d
InternatlonaFNﬁéIent Appl i cati ons Nos: vwoﬂlﬁ thd 2,
WO 94/ 02518 anfl “Wo 98/ 55148. Inasnuch as it may

d bl

b PR Misi-abn s ARG B 6P B R ng o
[idiisoprapylaaninoji pbergiprapyl]-¢ondi ti on, | t is within the
%ﬁ&gﬁaﬁénylﬁd?gpo?%%ﬂ etHyné/rﬁH&)bﬂﬂ{ph%t}m@tﬂ&we@ﬁlfoﬁ%ﬁe (Preparation 9,

| eéast one o
dQﬂ'P&l S W@d’fﬁﬁ&ﬁ?ﬂ"’?%’” Sihape! §19mkang FTHn Qi {W}%tﬁ ?‘?SBW 1.07mmol)
BY 109 rpw&aiuﬁnmybmxube ot€ Crin (20 ¢)radtidie Thestited feaatidivias heated at 90°C

%{lftsr%?ul‘ﬁg qf?%d t%fOO{‘nh 8@1%%%{8%:&% QHt%rSﬁ;‘%nrougﬁ gf[{gge% thg Plt?fate was collected
e theableen hemaved Bueacusdd furish thetiletcompeundas alyel!wtglasm@sm

VBN mERE N2 conpound of formula (1) in accordance
wth the invention, and neans for separately retaining
said conpositions, such as a container, divided

Pod¢datation ot di vi ded foil packet. An exanple of such a
el Byt (3-8 BEAM-fal (%nzmnlvﬁﬁ RERPRE S arfnf% -‘F- nylpropyl I|'1en Yout-3-

packagi n —capsul es an ., Ihe
@ﬂlﬂﬁgﬂﬂg@@@.hv @pg—gﬁrtlcularly SU|tabIe for

adm nistering different dosage forns, for e l e
parenteral, for adm nistering the separate
conpositions at different dosage interval & for

titrating t &epfrate cqnpositions agai N§t pANE wme
anot her. Te—gssifst ‘

provided with a so-called nennry ai d. For
adm nistration to human patients, the t dai I'y dose

-of the conpounds of the invention is ty 1y in the

range 0.001ng to 5000ng dependi ng, of course, on the
maErteuto f [2a4Rydidxgbiiealljetiylcarbamate (Prepared according to Journal of Organic

Chemistry 1999, 64, 1074, 1g, 4.2mmol) was dissolved in dimethylformamide (8ml) and
potassium carbonate (698mg, 5.1mmol) was added, followed by 4-bromobut-1-ene (0.51ml,
5.1mmol) and the mixture was heated to 60°C. After 5 hours cooled to room temperature, then a
further portion of potassium carbonate (698mg, 5.immol) and 4-bromobut-1-ene (0.51ml,
5.1mmol) were added and the mixture reheated to 60°C. After 18 hours cooled to room
temperature, then a further portion of potassium carbonate (698mg, 5.1mmol) and 4-bromobut-
1-ene (0.51ml, 5.1mmol) were added and the mixture reheated to 60°C. After a further 5 hours



For exanple, an intravenous daily dose may only
require fromO0.001 ng to 40ng. The total daily dose

woreap7hersagim ni stered in single or divided doseBCHIBL007/000619
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30

35

may, at the physician's dig8retion, fall outside of
the typical range given herein. These dosages are
based on an average human subj ect having a wei ght of

SRSAL P50 et o35 R b B BBl o

aod 4foubmabhiiisenedAgeM!, & moh relavidiad anckthel e Eangales {p,60°C. Left to

Ffﬂ'rovEpﬁgrﬁ\ﬂ%h%Blg@ tdPloof AetRperatli@f REENERISd BRd @ttﬂ&ctb@ wnth ethyl acetate,
"t reat nent rative

4 DA PR s S o et 1 Pedsog Tatquebas! Burfied by
eolibonlichrembtoghaphyhen silice eindiuting wéin bérdane/etftybacstatgn (8028 Hy yplume). The
gg&e r@4 (f‘ﬂ?ﬂo@aé Jebeated tdPVIE "(ﬁ@%f‘ﬁdté?ﬁhélé‘re a\ﬁrﬁ&m@éoél@soﬁ/@b §rSacetonitrile

erive rms_or_co OSItlons mc; 6}3&% be "

(B as a cGMsPiatoeRR N b %VH%"hS'PV'] 'P'é’"%?BE?PY gfylpropan-1-amine
{(repa@E atdomlirRierWe94 11387 12y, @dininmil)s trist2edethyphenyphosphine (760mg,

%gﬁfoﬁlzﬂd §ﬁs@§ro€? Ih&/lﬁmn@ré y?nq e@?grﬁﬁiol)t WAGHE 2RI TahE tHRMHixture degassed

SucC
mlab REAMS PiGIreRyi B8 Fl“%ua‘#"ér é%ﬁﬁ%te F80mgs k23 Blletasadded and the mixture
was |hbk§iéd1@, Q0PI AR b hbiirsj doeldd tidrdpin) tetaperainiecandniaft toi stit b\@n pight. The

iruxt%re I\A}g II% b} {;}1 A&Bée’lﬁ" gl!i he ' glVent e'n%%e#nﬁéw% Water was added and

ruc
oxieasterlith gmlﬁeta@éhmgam%veé é%ﬁéﬁdé\ﬂd driest @agrsium Yipgete) and the

tsbl@én@@&ﬁ’dvb@ lfﬁ@&ﬁlbsthgﬁysmﬁle&ﬁasb@nﬁed:wmmﬂﬂd clebmttography on silica gel
t t

STl edoreRer BB uR RS i BRE I R o 3B upe) to v

ty tilg commponsd an@isderiesd @Mmadtté@oni sts or conpounds

RISV B/zaD1 |.q+2 agoni st and as nuscarini c antagoni st

known in t art. Mre typically, the second and nore

t herapeutic agents will be selected froma different

Grexsmatiof 12 her apeuti ¢ agents. As used herein, the terns

GO R B-al SRR 'aiisolloi%&zla’flﬂm))?i &tﬁlﬁéyilﬁnd di n f

conbl natron. W o referrin 0 e conpounds o
W@M&m@m%t her therapeutic agents,
is mtendedﬂetooms and does refer to angl_I |Mgcl Lme t he

fol | owi NQiye ﬁﬂ; én/\g@im ni strat sucyr
conbi nati on afe npoun of ~f 0 a.. (1) and N _Me
t herapeutic agent(s) to a p&ient in neediof Y
treatment, when such conponents are for ;@t ed Me

t oget her i nto a single dosage formwhic | eases said
conponents at substantially the sane tine’to said

gnea{éﬂ;]&@gz (4-§aRsi- @ﬂ(bé@yioyy)-‘st[nn tsmg&w&py&di’nom@hér@?@wményubut -3-
teﬁéryg%[gﬂfe%y%glb@ﬁ?rggql atp gprgp%%tiop dit ZFng,nmgg@ n&)c?l) v)las Gl s%iolved in ethanol
t(roea), melrdiumwhysiroxisia B0% dypreighhos carben,f ti1mgl 8.28mmal diren ammonium

ffcgr@giqufd%gmsré@ﬁﬁoﬂ s %@@&4’ aﬂd%egtgé @&&f&%ﬁ@ quﬁteﬁ‘s Iﬁweﬁhr:s‘ﬂrred at 75°C
en at _substantri all

Wil BoHSoReaciPR Wad SRR %Fﬂ toom, @mlp%rla@ées gna&l mlxtu% fih lered through

utistidhtandl the bbleens aremovddnen ti@cgai Thepaediduat was purified by column
chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia (97/3/0.3 to
94/6/0.6 by volume) to yield the title compound as a white foam, 460mg.

LRMS: m/z 603 [M+H]".

Preparation 13
4-{4-[4-(2-Aminoethyl)phenoxylbutyl}-2-[(1R)-3-(diisopropylamino)-1-phenylpropyliphenol bis

hydrochloride salt
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sequential adm nistration of such conbi nation
conpound(s) of fornmula (1) and therapeutic agent(s) to

w@a2@atndses in need of treatnent, when such conpONEB2E67/000619

are formul ated apart fromdach other into separate
dosage forns which are taken at consecutive tinmes by
said patient wwth a significant tinme interval between
each adm nlNc,tratl on, whereupon saig cngrrpo pents are

rel eased &t gially diff I'Trgs "t o sai d
patient; and see ngt i m at honnQf weuch2HCl
combi nati on of compouhd(s) of formila (1)]and

t herapeutic agent(s) to a patient _#r, need¥df
treatment, when such conponents or nmul at ed

t oget her |nto a single dosage for ich rel eases said

féﬂ%&f‘ f{g &‘4?‘ ABARFS fbtugc%c;pﬁgm %Pﬂﬁﬁen%%ﬁ}m%rdxmﬁénﬁ}bﬁtoxy)phenyl]

con

i vel
O ATOR M A AR fetdigetrane (1om)
ByRircep aliloriie t(2M whiitieyl etaerharpanzmmuyw@eeaoueldﬁommde:wemaw (1ml). After

5 ifigﬂe%]ol\}ent? re?ﬁcﬁgd angjo b ﬁlrrrﬁ&tt V\iﬂl&c@mp&i“d%@@y@lloﬁ%@éﬁ?'@@mg

peutic agents be used
bBMSiWéﬁP%W(W%WS?)hEJconpound(s) of for mula (1), or
pharmaceutically acceptable salts, derived fornms or

Eog Ant1|4ons t hereof, include, but are by no neans
_ : (a)1 5- Li polx genase (5 LO |rAh| bltors or

(dﬂéopkfbwlé@ﬁnbj ﬁﬂeeaﬁ_bm_l st ( LTRAs) i ncl udi ng

ﬁy@%ﬂh@}bﬁgg\fgﬁ:r ehlaqudet T enyl (gh -Ie—gﬂf aﬁ%lde 3

ant agoni sts, (d},.a¥® gpd oa-adrenoceptor agoni st
vasoconstrictor s athoni metic agents for
decongest ant use. ¢ € DE inhibitors, e.g. PDE3, PDE4

_heeohylline (g
(li\?/Me

cr onogl ycat e,

and se ye G2 @ j-binte :

Pr ost| n ec ﬂtor ant agoni sts and | nh| bi £or s Of pe
prost agl andi n syjsf ase. 0) Oral and inhal ed

gl ucocorti cost @101 s, (k) Dissociated agonis f the
corticoid receptor (DAGR); (1) Monocl onal anti bodi es

ag4-{ave- aagmiemsnphmmgevib&{aﬁ R)-G-(disopropyayinexit-phengpropyilayenol bis

ﬁ%&h‘oﬁ@ lsalf'§ étﬁ)nf @t@bmgaﬁbhmpﬁbﬁ NR2- (b’éﬁ%{ﬁx?)rs -{(1H)-2-bromo-1-

on mol ecul e 1 nhibitors includin
g}ﬁ‘tgpgtmqh@p@yi)s@;@yxy}gjlw\ljﬂ‘neg&}met%qasqggwanp%cep@g?pared according to

ArOIDH08GBLS,, 375mg, 0.73mmol), sodium hydrogen carbonate (245mg, 2.92mmol) and
potassium iodide (121mg, 0.73mmol) were added to acetonitrile (15ml) and heated to 90°C for
30 minutes and left at room temperature for 48 hours, water was added and extracted with ethyl
acetate, dried (magnesium sulphate) and the solvent removed in vacuo, the residue was purified

by column chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia
(97/3/0.3 to 92/8/0.8 by volume) to furnish the title compound as a white foam, 207mg.
LRMS: m/z 937 [M+H]".

Preparation 15
N-{5-[(1R)-1-{[tert-Butyl(dimethyl)silviloxy}-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-

phenvlpropyl]-4-hydroxyphenylibutoxy)phenyllethyllamino)ethyl]-2-
hydroxyphenylimethanesulfonamide




(p) I nmmunosuppressive agents, including inhibitors of
the |1 gE pathway and cycl osporine, (q) Inhibitors of

woredoriixrseet al | opr ot eases (MWPs), (r) Tachyki ni PCTMEB2007/000619
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NK2 and NK3 receptor antagdhists, (s) Protease

i nhibitors such as el astase inhibitors, (t) Adenosine
A2a receptor agonists and A2b ant agoni sts, (u)

I nhi bitors of u&oklnase (v) Compounds that act on
dopami ne recep B such as D2 agonists, (w
Modul at or s ofge L NRK: b pat hway, such as | KK

i nhi bitors, (x)9 nn@ulators of cytokine S|gnaII|ng

pat hyways *S_A38 A i aQd Me

ki nase, sy gnts that

be cl asaed nucolytlcs e ¢ ‘géﬁis
whi ch enhangg responses to |nhaled cort|co- er ol Oie
(aa)Anti biot i Eso and antivral agents effe agai nst
mi cro- or gani™ns” whi ch can col oni se the reS$yp ratory
tract bb) HDAC inhi bitors, C ts,
Naber A - P g R RS A R
Enédpbepliaminos Dphengibopel ( ENaC) bl ockers or

|
BBy IR B AIA e riin s
200m b P2l ofind: Rfledisd Rydhdide (29% bNP”&@I“rP” n($9mg. 0.07mmol) were
Hebsrrt arethael (@I‘n&) thae hdbomgn Vrdble (748AgV11.2amabl)FiaéMdded and heated to

@ggi“gfr d%a'%\ &ers en sti?r%g %F %°C 15V nédrﬁ@eacﬁmés'%leg% FBComt Qﬁlperature

oni sts
anthihpimixure was ftprag tiough |”tﬁ|?R§P'eda'§ﬂ e 6%'16?’% fERNER |‘"oY36§° 50 yield the
E%les&,%b@{degg aa@R8tcakS 18mg he corticoid receptor (DAGR),

receptor agonists, - Mdul ators of
E@@gﬁpﬁé42ﬁ@ﬁﬁallng pat hyways such as p38, MAP ki nase,
Pl 3 ki nase, JAK ki-nase, syk kinase, EGFR or MK-2, or

Preparation 16
4~(Benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyllohenol

2.
AT T

P

4-(benzyloxy)-3-[(1 H)—3-(diisbpropylamino)-1-phenylpropyl]benzaldehyde (Prepared according to
W02005012227, 1g, 2.32mmol) was dissoived in methanol (40mi), sulphuric acid (2M, 6ml)
then hydrogen peroxide (30% by weight in water, 2ml) was added, and the reaction mixture was
allowed to stir over night. The mixture was partitioned between water and diethyl ether, the
organic layer was separated, washed with saturated sodium sulfite solution, dried (magnesium
sulphate), filtered and the solvent removed in vacuo and the residue was purified by column
chromatography on silica gel eluting with dichioromethane:methanol:880 ammonia (24/1/0.1 to
23/2/0.2 by volume) to furnish the title compound as a buff foam, 560mg.

LRMS: m/z 418 [M+H]".

Preparation 17



- Leukotriene antagonists (LTRAs) including
antagoni sts of LTB4, LTC4, LTD4, and LTE4, are

w@e@aeisesl. According to the present inventi onPCT/IB2007/000619
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conbi nati on of the conpound8 of formula (1) with
gl ucocorticosteroids, including prednisone,
predni sol one, flunisolide, triantinolone acetonide,
; bu-esonlde fluticasone
TE - roate and
giéee and in particul ar

|nhaled>glucocortlcoster0|ds with reduced stemic -
side effects, are further preferred. ItTaEiiE be

appr eci at ed that all references herein at ment
i nclude curative, palliative and pro-hybagilc
treatment. Themgoopounds of fornmul &%
abi lity to meteralki with.the b2 retepfor andn

chol i nergic s@ar ifhi creceptors? and t'ereby\ﬁéve a

wi de range of therapeutic appllcatlonji:ig des¥ i bed

further bel ow, because of the essenti | e which the
b2 receptor and nuscarinic receptors pl&ay in the

QQH&LZ@!»%?¥£(Q§ B diis SRR H0)-T- Bﬁén?lﬁt%bﬁ%:hél‘nof U[ErERFkaties Pa6! - 150mg,

I nventi on relat
O3PTIh e FissBre-h A ABLATIFE e A EEBBRBOC { LOmS, 0.¢9mmol)
das byded aho stiredat roommposérbtuierier Idmander. terfButyl (leronpheptybcarbamate

&hrggzhg%%tcor‘a%g ] 33 %ﬁ €€henfl] 1‘%%& 48F Sy058715553 OfYdigi @E]§mrh&) dlssolved in

a8 e oS P G P8 geioh St
oY, CORRMTDY (W Cavipounds afterf oa milre( 1)Q orinutes  tert-butyl  (7-
har &ﬁ)cgrbgrﬁ Jﬁﬁﬂﬁg‘? %H?ﬁt‘”aﬁ m%@laﬁéed Rﬁér 1Vr%9r éé%&:ﬂﬁ 3foonate (20mg,

1 ons

@l%@ﬁ@&@m earisei @r@omﬂ?ﬂﬂwmnﬁt%f‘%mge? %?f‘?’%%l) ‘P’?rﬁ ﬁp?‘?ﬁ’ea”d after 1
SBIB@rLkﬁ 7@W§1e3rhixﬁlga Whs cooksl 16 MBor frerifbpdtere eind tsyinper, for 3 days before the

agdlté‘onggyn{gg r & e& tbé g s Ia%dc—t\dn Nhé %&tbr‘é%&%ﬁ@? tvhiﬂaetbﬁ aa¥ce’ra’te dried

r om rou consi s
dmagriesum slbhate), fitsredeang ihecsasTn Hemovar b agiiq angih Fasidue was purified

3l @BlLfn Qﬁ@)ﬁﬁmg?ﬂph)l GEBWg@teﬁﬂn@ﬁ/&m Ei&hlorbh@!hﬁnﬁb :1@bthanol:880 ammonia
st hima

T

&RMSE m&zi 781 fid+Hihra caused by environnental factors,

essential asthnma of unknown or i napparent cause,

non-atqpic asthma, bronchitic asthma, enphysenmatous
erci se- |nduced asthna aIIergen |nduced _

EQ%:&%*Mg £§thna caused by bacterlal funga

viral infection, non- aIIerglc asthna
i nci pi ent asthna wheezy |nfant syn@g#one and
bronchiol ytis, chronic or acute bromghdconstriction,

chroni ¢ bronchitis, small airways [obstruction, and

enphysens, o M&W/Me
HZN/\/\/\/\O Y
\/:: Me

Di-tert-butyl (7-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyllphenoxy}heptyl)
imidodicarbonate (Preparation 17, 220mg, 0.30mmol) was dissolved in dichloromethane (6ml)
then hydrogen chloride (2M solution in diethyl ether, 6ml, 12mmol) was added and after 30



obstructive or inflammtory airways di seases of
what ever type, etiology, or pathogenesis, in

w@anriteisksear an obstructive or inflanmatory ai relE2007/000619
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'streptococcal_q

di sease that is a nenber sdbected fromthe group
consi sting of chronic eosinophilic pneunonia, chronic
obstructive pul nonary di sease (COPD), COPD that

i ncl udes chronjc br hi ti ul mpnar .
pSishes oL Joase PGP ot Bt P T Ol i vacuo o
fuhadh thestitielvampaind s 2edlelyyovinfoanu dPendl e, progressi ve

BN 5 58P Rl st dsOHadul t respiratory distress
g?ﬂ ro%e (%KBS),Sgﬁa%erbation of airways
hyper-reactivity consequent to other drug therapy and
Ricpsvatich 18 sease that is associated w th pul monary
B oI P8 160 L Sl0R)-3 YR A8 VdhSopkopRBmind}-1-8h yopyl

ptalrU cul a_rl bronclwl | tha

'S a .
phasgxithepiv)a A dimethyls) meiha amide
bronchitis, acute L w@ otracheal bronchitis

arachi di c bronchi F‘.;L cat arrhal bronchiti s oupus
bronchitis, dry bMnetits, infectious asthweti Me

bronchitis, prodyctile ﬂigpgbLLL?k\ﬁg@pg,IOoocc s _ar

i ™'s > and>Vest cutar i g Me
acute | ~j Y bronchi ectasi s of whg
etiolo@:jjgrn%at ogenesi s, in particular
bronchi asis tWagz?s a nmenber selected fro
group consi stingmgf ecylindric bronchiectasis,
saccul at ed bronchi ectasis, fusiform bronchiectaSis,

?@tdeh@roxytf)kat[@lrmﬁai(@ifé?@@bﬁami.lwatdhsn;}nfrmqq:ihieﬁ@@msbtsmqdrrgr]e bis
ronchi.ec i.s ‘and. folJi ar nchi lo. "
PPREIE S8 oBpiiencld G, olhAE) K52 e Sl 2 romo-
{leritbhbl(divethysilipey}atfipwayideetianesuenanide ( 1(Prengred  according o
WWOU@/@@@L,CQ?E\Q, @%ﬁlﬁbﬁ,bh(tﬁiilﬁﬂhg/&o endféfrli)dhﬁldf f106M& NE6mmMol) and
conposi t1.on e or nuf.act.ur I 0
Fekgravey 0 (2o Fore e ShrONRIS AT S gnfp o s for 26
hars, thenyleft atrrograterm petdtiare over inighlp wetseand Hrine wats asided and extracted with
Eﬁgca%étﬁt%, ?lﬁlﬁ (ﬁé@né%fun{ a?ph%fléb"rﬁwlﬂg %ol@%nt fréPﬁJVgJi ;#7 {aklio, 16Y residue was"
pharmaceuti.ca acceptable salts, .derive or or. )
ewf?ﬁgsbytqo@ﬁ@ ¢ %ggrgpﬁ}yoqn silica Q?Eﬁb‘f"é%t”ﬁ'? gdicglpro réﬁ'\;ﬂﬂﬂgmethanol.880
Bimmohia €98/2/e atton0pV8/0c bydvaherees ds fuamisly the titeocahipounthgs a colourless gum,
Hﬁ&&%ving the beta 2 and M3 receptors, in particular

t he di seases and/or conditions |listed above. As a

LBMSeniadRe M+HThe present invention provides a
particularly interesting nethod to treat a manmal ,
iPPeCL\}é% a human being, with an effective anount of a
cvﬁpouﬁgg%f f?ngyla ; )

Mor e pr foX mox 8ot hyl Blokherynethadesulionamide
particularly integesting method for the treatment of a
b2- medi at ed di $eafe®eand/ or conditions iAvpl ving the
beta 2 and M3 -me Spsiaes, in a manmal , | Rg !dingmg
n\/\/\/\/""
HO
HN___O
/s\\
Me O

N-{2-(Benzyloxy)-5-[(1R)-2-[(7-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyllphenoxyiheptyl)amino]-1-{[tert-



human being, in particular the diseases and/or
conditions |isted above, conprising adm nistering said

woresorad7seg t h an effective anmount of a conpoundP@f/1B2007/000619
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formula (1), its pharnmaceutdcal ly acceptable salts

and/ or derived forns. The foll ow ng exanpl es

|IIustrate t he preparat|on of the conpounds of the

formul a Pre

baviGiBRonEMI TSR keat iR bpraien 19, Smp. griogma) and

66]%ddmsmarosldem20°/m bwvﬂelgh’Gﬁh oarhwl, )25mgs0.a8¢tdmd) wareogigsolved in ethanol
IL 'tf%l 2 a?'boﬂluﬁt fblrn{a@éjgig)lﬂb Ut n‘HﬂoIP\KITsdéd'dE@éﬂd' Hedtedto 80°C for 1 hour. The

FoaciAP e R o TP e Hfod frpyaiipoel™ and e
Thigent eARVeD R vaa®. The residck fay diSsolviedh int dichlcadm efit=Ge devtitatningra trace of

tel’thr gar%t stﬂQMflr?gE&tSrg @Bﬂg \ﬁaJ :%de@@o Q%Mg%pagiﬁn) the organic layer

eac n was ronononane
evas @ogd (NBYNERIHD Fylpfﬁa@efdte@ﬂom 5 Solyeqis feEeued Fryagrsio vield the title
poMnd ad & whied foarh Gssfigom t enperature and stirred for 3
ether (50mM) an'd water (20m) were
ggﬁ%r@@??éﬂﬁaﬂed and the organi cs separated, the
aqueous | ayer was washed with diethyl ether (50m) and
b.qag@&nhned organi cs dried (nmagnesi um sul phate) and

- 104 e - g -
ghéJ@MM@ﬁﬁmmnmﬂh dlethyl et her: hexane (10/90 by
volunme) to furnish the title conpound as._a col ourl ess
oil, 5.803. 1H NWR (400MHz, CD3QD): 30 (10H, m,

1.50 (204, m, 1.83 (2H, m, 3.42 (2K
t) ppm Prepargklon Di-tert-butyl

[ 10-f 4- (benzyl 0% ) - 3- (dff's ?oB&Pﬁh1no) 1- phen
yl propynphenyl } dec- 9- | di nawme
D -tert-butyl (9- bronnnon??)|n1docar onate

(Preparation 1, 1.8Qg, 4.26nmol) a Me :
triphenylphosphine (2.0Qy, 7.63mol re dissolved in
acetonitrile (40m ) and heated under~reflux for 48

E%‘ loen Tcg( gﬁté @fbo%ﬁyl&gﬁé)eldprkﬁylﬁr HeRIR&HaASIUr € andprepared

he "sol'v uced | n vacuo reacti.on S
R i POREIRE S757S. 1 OMBIIPY it PG ot (oBphEtiran. (6D
mbrqﬂbhbsphmec@m%mnetramulb then BhertdolyvEntiamme-1r2=dicarmatylate (265mg,

\fa\sﬁ]}ﬁﬂlf)h whd! Y %5‘ Hf tng{tﬂ@dbvgé estlﬂ'g@ PP {Eoumlrﬁﬁés t8fR-batyl [2-(4-
gg«iwnww?ﬁnyﬂ ORI

3.58 (2H,

1 N
riFreRares éEﬁS’rdéw tooWORBR4/Q04Ly 3{1mg. 1.31mmol)
Riab 2 @Bdeart a s eadtion WwaBuiindd dvet dightriyddbg@0dloridé (4M B, didihyl ether,

%{)uv&als %Qdéonanla %ta0 %ﬁ’r’ fgr Széa{r Erqh% %&cﬂﬂﬁ%id%ﬂ p%{t. I?\?vast &Yded and after

ge solu
Arhoustp mlwefwas Mashqﬁ "Hhht diaghy! #her, pasdiiedi iR %sood&la'oﬂ‘yéi?xlds exiracte

with @le&@ﬁbtl@ers&ieﬂt(mgghegiﬁmdsubbﬁé)z yikeBadyand3ng &dlvei)s-removed in vacuo and

ol ko0 SR FRE) B BB SRUALEB I i i

diciBromsthrné:methenat: 880/ ammpma dPA2(ENE Yo aé(§/0§da'ewﬂme@ W%@Sh the title
3B pdUAE a8 §REbINREs &I ok at -

LRMS: m/z 566 [M+H]".

- Preparation 22

N-{2-(benzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
henvlpropyllohenyllethoxy)phenyllethyllamino)-1-{[teri-butyl(dimethy)silyl

oxytethyilphenylimethanesulfonamide




780C for 10 m nutes. The reaction was warnmed to room
tenperature and stirred for 12 hours and then poured

wonioo/1esks/l acetate (30m ) and water (20nm ). TPET/1B2007/000619
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organi cs were separated, dbSied (magnesi um sul phate)
and the solvent renoved in vacuo, the residue was
purified by colum chromatography on silica ge

el uting wi th dichl oronet hane: net hanol : 880 anmmoni a
(90/10/1 .0 by vom e)MeIofurnishthetitIec und
as a white gum 14 -MBVS: iz 755.7 [ MrH] +
Preparation 3 10-1 4- Benzyloxy) 3-[Y1l

R) - 3- (di i sopr opykanirg

- phenyl propypp ) dec-9-en ani ne
acid ( of & 2M solutlon Qi

added ne porgi 0fp to a stirred sol ution j Me
)-1-

di -tert-Dbutyl st

[ 10-{ 4- (benzyl ox¥5- 8- [ (1R) - 3- (dl | sopropyl a

phenyl propyl ] phenyl } dec- 9- en- Eﬂ(m dodi car bonat e
(3 -BEf2ati(dampoetiyg oxﬂetwraﬁp')zy yIpsavi-t.&rAearseyr s

Fﬁbnshbﬁ)tiérp{-@mb hRwRparbiion 21, gmﬂ@ro Amnd) Rge(beatyfong)EherRy-2-bromo-1-

gﬁ%g@?mﬁtgﬁgﬂﬁgxﬁeﬁrwéph%g 'iha%eéquﬂ Sd}g?\/&WSz@d%/O\éﬁ% 86mg,
adenapl $BImM )hY@m@Pnsanm@teed”“?ﬁ@ué’cﬁ]@"‘é’@d?%ﬂmgﬂlde (28mg,

8arh ﬁheﬁl%re(a%am Jo acEHdRiirM @aiiCand\MRERd &e;@aﬁmem houas et cooled to
L h@mper@%eg@ tl'?e S gvgetﬁ orerg'l? e”ﬁ%s\}a%&n %’l% Pelg%Elg )Na?rﬂ)grdf Eeoy column

resi e was
cmbmmgrelbhymnog el phwinovithsdighlasemejeanea qmqnﬁ@sg,,atnmoma (Z42/8/0 8 to

@5@6'5 Qgﬁ&ma%mmth@n@ GoRBOurRIERNINe {03RY, 18Mdl. O by

furnish the title compound as a gl ass,

B8Ry ZLWH-HTZ 556 [ M+ H] +. Preparation 4
N-(2- (benzyl oxy)-5-r(1R)-2-(ri 0-(4- (benzyl oxyV3-r (1RV3
Fe%hrd‘m 3opyl am no) - 1-

pneny Upyrl phenyl !dec 9- en- 1- yHam noH

Se(Bytdrany] M8si 1yl | oxyl et hyl | phenyl | met hanesul f

on

ani del10-{ 4- (Benzy V) -3 (1K - S-QMyI ani no) - 1-

phenyl pr opyl ] phenyl } dec-9-en-1 -anm ne (Preparation 3,
|1)9m@r§3b0mmol) and 3-buten-1-ol (946ul, 11.0mmol) were added to a

o SHL i e R 0 Ml
(Srmpat.giinreg)cio meiien (B pandCROBENGIEBS LmiL J Owgeacwna\@m’imgd at room
ﬁr\';ﬁzréﬂﬁé‘?&q @Jys 209 theh wadhdrkiy Jil§tH§/I fethet @Sérﬁ)l) Sk )cofmBihed organics

{
S ol b g S5 b P bedih S5hEhe I, VB omoved i
(vadlaitg furntbhitredtitle rmgpmmd asra solbyplest @l) 1.480d t he sol vent

r,_ﬁmgv,qgﬂﬁg M 10. The residue was purified by colum
romat o <[:\ %'on silica gel eluting with

dlchloronethane:nethanol:880 amoni a (80/20/ 2.0 by
wedpdrs@on 240 furnish the title conpound as a gl ass,

%QH&) 4"{5'}@@2”&)&/) g ﬂ?ﬂ{-%d'ﬁﬂopropvlammo) 1-phenylpropyllphenylibut-3-en-1-

ylloxylhexanenitrile




Preparation 5 tert-Butyl (2-f4-(allyloxy)phenv
pet hyl >carbamate Allyl brom de (2.10m, 24.8mol) was

wa@eaadedoises one portion to a suspensi on of potasBCT/B2007/000619
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carbonate (4.40g, 31.8muol p2and tert-butyl
[ 2~(4- hydroxyphenyl ) et hyl ] car bamat e ( Prepared
according to Journal of Organic Chem stry 1999, 64

CahipTprlov ke FeR b GG balybreds il “leerrao.

tied gs l50mmiol) rweaso diegbiied i aasetonitrish €drhiy lanet Gérit-3-gBidylpxahrganenitrile
WBfeBaraticr083 ) Oﬁﬁ’fge @ébﬂ%l)amd dpRpyiBthaRing S( O%ﬁﬂﬁréﬁ’&lﬂnol palladium

e e b e A

Tortion asvasatpdifat B0 ubylercad hitrogenc aimosttecs rferpfg/ haus, cooled to room
%m 6e9$urge%nd %éj%ble}]&t V\%nﬁ c?/ﬁg t :{W{iﬁugc'?ﬁeak@rdgg Wa@ %Sé\ié/ |Z %thyl acetate

émmluandswm@d with|saiNRIEd ABI0RAHE 80%0@33% ca?t%ﬂ%@ ((5@'13!) brine (50ml),
Sied a*n eé&h‘Lsuﬂa’te)&rﬁﬁhé 3blventiyemaved8n (addo. THe, rebid@Bwas purified by

%:olﬂﬁm mag3gr%pr5\§h onp'i;‘l %{ tefl%tqug éﬂi{ﬁ'é?i{:ﬂl%ﬁ??/tﬁélne(.rgé_than%?:sso ammonia
r(%i/%/ﬂ5(vv (/@@e)sowltﬂs(nb’@ﬁhtﬂ}ylcmmunga? gL/ 980 | sopr opyl am
i Rfs: ﬂwﬁaﬁwlmf opy pphenyl) prop-

2-en-1-yl | oxy>phenyl ) et hyl | car bamat e(3R) - 3-[ 2- (benzyl o
Xy) - 5- br omophenyl ] - N, N-di i sopr opyl - 3- phenyl propan-1
Predarstiof 25 epar ed according to WO1994/1 1337, 800ny,

b@ )a-(Di ropyl}-4-hydroxyphenyltbutoxy)hexanenitrile
al 'yl oxy) pheny y & ,\%n ,
924ny, 3.33mmol), 3 ng . 16nmol ),
tri(o-tolyl)pho C . 3
di i sopropyl et hffam ne (43 uI, 2. 50rm0 ) wer
900C in acetonitrile (10m) under a rogen

at nrosphere for 12 hours. The reacti s cooled to

room.t enper at ur red onto ethyl acet
Pt T S R e SR B S e T
\M]d)dy}he}aihammtee@repqtaﬂom24 seadingml B§rdmoky evas cisdlvadain esthanol (20ml) and

gaﬁrﬁ{qjat egﬂﬁrﬁ 1(%gr§0)0mnl%'l LG 16%%:3dwn¢ﬁ;}d%%dé%ﬁ@é\€&{ H8dmg) added.

heat ed at

sol vent renoved I n vacuo,
b repstior s fpﬁﬂ%dfqne%r Bk 1R CRRIedin: ' P é%h@?f%we and the reaction
Sultérb@&hr@@dh Rllbldéémg e tiirad cbivent anst feanesdret hadol to &8Mish the title
“ﬁ g9 L, ur{e L pg vol urre) to furnish the title
CSWB%LIJ g 2&°3U5PR L . LRVB: miz 677 [ M+H] +.
RAMSama 478V .er t - Butyl (2-f4-(3-(3-f(1 .
R) - 3- (di i sopropyl am no) -1 -phenyl propyl 1-4-

rbvdr oxgggfnyl } propoxy) phenyl I et hyl | car bamat e
(M2 (I A)Briciisdpropyiafmine

| no) 1- phenyl pr opyl ] phenyl }pr op o Me Me

HzN\/\/\//\ o NYMe

6-(4-{3-[(1R)-3-(Diisopropylamino)-1-phenylpropyi]-4-hydroxyphenyl}butoxy)hexanenitrile

(Preparation 25, 783mg, 1.64mmol) was dissolved in ethanol (20ml) and Raney nickel (100mg)
added. The reaction was hydrogenated under 60psi at 40°C for 18 hours, cooled to room
temperature and the reaction filtered through Arbocel™ and the filtrate solvent removed in
vacuo. The residue was purified by column. chromatography on silica gel eluting with



2-en-1-yl ] oxy}phenyl)ethyl] carbamate (Preparation 6,
475nmg, 0. 70mmol ) was dissolved in ethanol (20m ) and

wa i padskeadi um on carbon (50nmg) added. The r eaPCT/IBROMA®0619
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heated to .400C under 50psid3of hydrogen for 4 hours.
The reaction was cooled to roomtenperature and
filtered through Arbocel (tm, the filtrate was

Seuoprer e BrpoReR oY KEED G bR e Hegly® bompouna,
Bdgnikd. +. Preparation 8

ﬂnh§rfé4&? fjpnoet hyl ) phenoxyi propyl | - 2-r (IR) - 3- (dii so
propyl am no) - 1 phenyl propyl | pheno

ltert-Butyl {2-[4-(3-{3-[(1R)-3-(diisopropylam no)-1-ph
eryh@iieay | - 4-

Y Bl RAETY. ‘(WPE@%X)LQM%@I)@MIX v -5.%6 04 Bt RR)-3~(diisopropylamino)-

(Frepar alT Oon ) aS I'ssolved I N

F1 n i amide
a 2Msolution in di eMeyI ether) was added to the
stirred solution at . After 3 hours 'the sol vent vvas
renoved i n vacuo, aﬁdnmet hyl acetate (20 Al Me
saturated aqueo slodifim hydr o en Me
wer e added and of'gani c§ sé&paPat &d. Th aqueus\(was
washed ' r omet hane: net hanol (90: 10
vol une, 20r hl jn. 3Pd the organi cs comnbi ned, | ed

(magnesi um sul phzgfa)e and the sol vent rem)ved in vacuo
The residue was purified by col um chromat ograg’h
gi#-{(e-amyehexyl)axylbniyl-A4l{1R)- -BH(diidpornyiamineaireheryiererripher®s O(Preparatlon

3groni a15@§\9/ 20/ ZOQZMOI ol ungyy }\/(B) g il(b‘éh'zgtohﬂ (1tF‘)-Q bromo-1-{[tert-
ppt@l@gp%thyl)ﬁlwllg(y%_he/@%\(awé}ﬁfi}gge&y% rep red accordmg to

. Wddoes/08dsa4, yii56mg.ie32mrhgl)s pdtgdsiuanigdids (1 ng)[an@ 30qi@n hydrogen carbonate

pro - hvdr oxy gw} pro
Sgg{gp) tghrgqam tetgrg:terg;qrr’e and the solvent removed ln vacuo. The resrdu 4¢ dissolved in

Irh@étﬁferm(bdrlp heshdd vt dyases shilierainsodiem hydrogen carbonate (30ml), water
R e

1®4nyjl @ra27mmﬁe)i ald Rplqrgn( rlqgwqg;ayhy 59001 ( 1srlrca gel eluting with

B)chlgr’b%@ﬂﬁe rhethérldi:88d Arhkhyrid ?1 85/15/1.5 by volume) to furnish the title compound as
('"FVF th | f?%l | yl' ] oxy}et hyl] phenyl } met hanesul f onam de

{R? ) %g o1 23mm?l) were r}eatfd in gro?ronrtnle (3['nll) at 90°C for 24 hours The reactlon was

R8cordi ng to WO2005/ 080324, 145ngy, 0. 28mol )
WBMS (BRatned 9t [MBBIDC i n di met hyl sul f oxi de (0.5m ) for
24 hours. Ethyl acetate (20m) and water (10m) were
added and t he organi cs separated. The agueous was

h et hyI acet ate (20n1) and the conbl ned

?Hén&@%@ﬁ -4 %M&ﬁ%&i@ﬁeﬁm&wnm M@Hﬂﬁ)hﬂmﬁrethanesulfonamrde

urrT]ed by columm chronatography on

silica gel el LMI__I_%QVIeWI t h di chl or onet hane: net hanol : 880

anmoni a Si—Me
/

o Me
H \t\|l/ Me
NN TN § \r
; Me
HO
(o]
HN. /7

/2
o Me

N-{2-(Benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-{[6-(4-{3-[(1R)-3-(diisopropylamino)-
1-phenylpropyl}-4-hydroxyphenylibutoxy)hexyllamino}ethyl]phenylimethanesuifonamide
(Preparation 27, 530m§, 0.55mmol) was dissolved in ethanol and ammonium formate (700mg,



(80/20/2.0 by volune) to furnish the title conpound as
a glass, 101ng. LRVMS: mz 923 [ M+H| +. Preparati on 10

wWOR{3A07828 RH -ffl ert-butyl (di nethyl)silv PCT/IB2007/000619
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pocy}-2-"2-r4-(3-(3-r(1 R)58-(diisopropylamno)-1 -
phenyl pr opyp- 4- hvdr oxyphenyl } pr opoxy) phenv
pet hyl ) am no) et hyl 1- 2- hvdr oxyphenvDnet hanesul f onam de

1{){39&&:( éﬁpf/( é%“ﬁgltlrh )}]yjirg%lp? ey é:%pjpn 41 QO{WLQ) [WES (agd?ds TP? {eaction was

Rpatld urfddi reslay fop pg Ihawsnapled e emyleppenpiurg ant-further ammonium formate
K%d&hw X¥8 XILLIW WP?MEQ#&%W&EJ&H@XE }:%bﬁ‘@b gqéﬂd]eﬁ heYrkaction was

hesu tion 9,

PR L0GRY TEISGIoh G bILrt TS 18, TBORRBRTARer St 0% patecium
(gdiomide dh dAbRé0m g addeti0Yhepraddiia wasidayati uprerdefluariorSaobencooled to

?c?o?n%ggg?e and-l;nﬁreg 'il'tnglfgﬁ q‘rlgo%?m ﬁ't?J]fll é sdhet \ﬁ% r@FnerQiOl(;vacuo and

our’s er a ure and
e ogigh was barseifiett njyy,  eolem i |ohfioa1a@gwa§y cénl e‘iﬂlcéd %hd e'utmg with

HQﬁIo%ﬁJeﬁﬁﬁE :meRERE-E8D Arim¥Ae (80/202.0F Byrvdiudid) folternish tHekitle compound as
ounld@s a yellow glass, 98ng. LRMS: nfz 833
®¥aration 11 tert-Butvi
rLEtN@(E@)r (nSE)3274[NF+H!}(benzyl oxy) - 3-f (1RV3- (di i sopropyl ami
no) - 1- phenyl propyl | phenyl } but-3- en- 1-yll oxyl phen

vDet hyl i carbam ate tert-butyl
ﬁ@géﬁﬂ%‘%ﬂoxyphenyl ) et hyI ] car barrat e (Pr epar ed
Defbeti ati-botfyl(dine; 1G3yPH B9 B

%@_ménropjv@lmm%) %Halvbpdwm | ““Méﬁ%bhi&xﬁﬁ@@lféﬂﬁé?ﬁ:ﬁ&@ﬂwﬂﬁ

and potassium car honat e (698mg, 5. Immol) was
vved by 4-bronmobut-1 -ene (0.51m, 5. 1nmol)
and the mxture wa ted to 600C. After 5 hours
cooled to roomtenpertaiure, then a further portion of
pot assi um.car bonat @~ '698rrg 5.1mmvol ) and
4- br onobut - 1- eng (.51{&1 5. 1nmol ) were added and the
m xture reheat After 18 hours cooled to

room t enper @ t hen ax{w~ her portio um
carbonate (6P8my, 5. 1mmmol) d M}QM
(0.51m MBIy wer e addse” aw € W XET o I\F/
ter a gurther 5 hourscooled to rgam
tenperature, then a further portion of potum
carbonate (350ng, 2.5mvl) and 4- brormbut e
0.25m , 2.5nmmol) were added and ture reh

{26@25@/‘@%51[(“3 -Bome- 1d{1%’?b%¥'@me‘HVH%W']Q%}SYhé'l?h?W'}FOHB?‘H"de
(eapaedat Ufa%coerﬁé er taddedszood2esgonact edomg,t h ettmydol),  4-{4-[4-(2-

%ﬁ\?&t@"eﬁéﬁ)"‘h nox gutgﬁgﬂ@%@ og}&éﬁ&}%&h @%ﬂylﬁ%&ﬁéﬁén\éfﬂg hydrochloride

Shlk ﬁ?fapq;@;paﬂﬁy 741G i 1-3nerpolly pdign myprﬁgen,\,pqrhonate (550mg, 6.5mmol) and
@8{&5@9@%@%%0@0 @tsﬁlnfho() QfAkL8ddeY 1o/ plopiaRikile (B aAbG¥&ted to 90°C and
\}ﬁ atg %tlr\%g%r\r/x\@ %ﬁg[ﬁ (%grﬁ%%%%{l)f)h?ngxy?ti%r% [?{ Fg%d(d@é)&bpylammo) 1-
(paﬂ)ylpmlmhem fargnamtw 18- 59manB HBsmYOl) wag tertiadded ane miKturg stirred at
9BRERY tRh &R Hodrs: AflrRBoling, ethyl acetate and saturated aqueous sodium hydrogen
carbonate were added, organics separated and washed with more saturated aqueous sodium

hydrogen carbonate, then brine and then dried (magnesium sulphate) and solvent removed in
vacuo. The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (96:4:0.4 to 92:8:0.8 by volume) to furnish the title
compound as an oil, 400mg.

LRMS: m/z 887 [M+H]+.

{



(Prepared according to W»411337, 1.2g, 2.5mmol),
tris(2-nmethyl phenyl)phosphi ne (760ng, 2.5mmvol) and

waliogomisepyl et hyl am ne (0.87m, 4.99mmol) wereCHIBOE /000619
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and the m xture degassed wiSfh a stream of argon gas.
Pal | adi um di acetate (280ngy, 1.25mvol) was added and
the m xture was heated to 90C. After 5 hours, cool ed
to rogmtenperature and left to stir over night. The
' s filtered through A«bocel(tn) and the
4 a o 1

gh&@?ﬁ: 24- otr b 1%9 r% et n‘ﬂﬁ anii Ilwyc& henyliformamide

an rre magnesi um sul phate) and the
sol vent renoved i acuo, the residue was purified by
col um chromat ogra y on silica gel eluting wth
di chl or onet hane: --thgnol 880 ammmonia (98/2/0.2 to
96/ 4/ 0. 4 by e yield the title conpound as a
col ourl ess ¢ 1.45g.| LRV5: mz 691 [N%Fﬂ e
Prepar at i gy1 2-r4-(4-{3 \\r/

: henyl pro
hvdr oxyphenyl ) Qut oxy) phenv p€t hy )carbanatg tertT@atyl

[2-(4-{[(3E)-44{4-(benzyloxy)-3-[(1R)-3-%i:?sopropylam
a

i no) - 1- phenyl propyl ] phenyl } but - 3-
en- 1-yl ] oxy} phenyl)ethyl ] carbamate (Prep ion 11
DA R e e TR

odnm«myla)mrto éﬁh%mmﬁvlhﬁwdé?we@v Kos@gﬁﬂ“enﬁleﬁg%wm Jetidlghenyl}

@&ﬂﬁﬂldaﬂﬂreb%ﬁ&dzg 2108@ Co48rimbl), Nnfirtibrugn tidr@ateSE70mg d.@imol) and

%g%&gjaaoﬁ Eydg?%f{?et‘ﬁg’%h 0y %brm\ééﬁve%oﬁ IXF(? lﬂ?}h%ﬁ%wghand stirred at 70°C

Nruomyr Gndgy niegent. frerthes lapeanivpeletaiel (309m@aégmmo f#ad 20% palladium
b)ﬁﬁéeonv\%?ooﬂl{!‘)drﬁg Qdrddiiers 8ddeBANnE REDRRERBRRIARY 70T for further 1 hour.

3?:’%6'8? 5‘%&59)”@ %\e% g?oimdg’ifﬁg }G%Q% 9’1%3 ghvzs?lansec)o qets ela %H&) }hg%?lgent removed

tin tvhaioc Gng cesivilie awasadigdvived if arathandlo Gimi). arLORWBmomﬂz\ fsomte (500mg,
E 1) de liRkunPRydiokid bon (50 dded and stirred at 70°C for 1.
e g oonssan
ﬁyursun?%{lnl rgg?ﬂ. 5'39(?“8 Lﬁ'e yas }51 réﬁ%ﬂ%i Byﬁ qr gﬁ (B" ral.? v\éas collecte

thedsotvettl rembbel is arbdubeTHe tesitiyd was dissolved in ethyl actate (25ml) and saturated

tﬁ e%)ﬂs gti'u.{l#h{éo(rn cﬁm()ﬁété ?2%9‘“)0 @ydaﬁﬂé W@Qe sl;p%f%méln@ WaEhedlwith brine

dr ox but ox Jncar bamat
((ﬁng)péjpgq ,(ra@gnf§um 4%@“@6 Gnd78 )waﬁdg ayegslap@g&; ion furnish the title
dbmhhmﬂaﬁayabweokﬂﬁnhﬁ; hydrogen chloride (2Min

' 12mmol ) was added fol | owed by
gbﬁ%’ %%ﬂﬁ?ﬂ After 3 days, solvents renoved in vacuo
to furnlsh the title conpound as a yell ow foam 420ng.
IekRRratio 21 503 [ M free base)+H +. Preparation 14
8-(benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silylloxy}-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-

henylpropyi]-4-hydrox henylibutoxy)phenvyllethyllamino)ethyl]quinolin-2(1H)-one

\
SI\

OHY
QAQWSV | : NT/

=



N-(2-(Benzyl oxy)-5-r(1 R -1 -mert-butyl (dinethyl)silv
poxy)-2-"2-r4-(4-{3-1T1 R)-3-

w@ cioraaseopyl am no) - 1- phenyl propy p- 4- PCT/IB2007/000619
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hvdr oxyphenyl >but oxy) phenyl56 et hyl | ami no) et hyl | phenyl >m
et hanesul f onam de
4-{4-[4-(2-am noet hyl ) phenoxy] butyl }-2-[(1

et R 2 heR e AR E h ERUshGIRCSlldrape Proparec

Heddpdifdoteri¥ QReNGY0P2861] 63AMR)g: 2-1hwmhpd-4-[4-(2- ammoethyl)phenoxy]butyl} -2-[(1R)-
%[(Hfs%roghgrﬁf thdh 4 Ldﬁ@ﬁ;{}%p‘)yﬁéﬂeb(él] 9§YI}y@FoBMbr]d§h§éfW é@r@&ir&l@ﬂ e$3! 650mg,

WO2005/ 080324, 37
d: W%lSPd'”@ggYﬁﬂ%Hygﬁ?%géfﬁl @39'8%3{5@"\(0 4By PotS r%e (50mg,
Arsdmpol) agsd added calprdpioritti@(8rgl) aBd F@mevoto 90MGeared laftl thegdir o\@rnight. After
%8@51? ertﬁyr hdefitd drafEad urﬁébdac{ﬁggﬂses%lhtﬂ hg@&nfé&l:boﬁg(e Weﬂz%@éd organics

GRS AP MRTPH B TP CRUBIER AR B THPIoBE) Carbonate then brine
(aRa.g1ee SiricdMnsghediumt edipraing) ahd eolenlt keardied aamed Theresidariwas purified
}/lcofh%ﬁlcﬂfé) #%fapﬁg ohf Ilﬁéj%é?%h{ﬁ%r WD d%ﬂ&%ﬂi@ﬁ&% i é(nopé‘BO ammonia

orret ane: met hanol : 880

AR fa 9(1/977)/639)'0'0@”‘19))"09‘2]“8'7 e ditiagpmpgrnshas)anol 408Mei sh

tLhms mida1 pameund as a white foam 207mgy. LRV niz
937 [ M+tH +. Preparation 15 N (5- r(l R) -1
-(rtert-Butyl (di nethvnsilylloxyl-2-(f2-r4-(4-f3-r(1

@Eﬁ@i@(ﬂmj%opropyl am non -
Ak ' :

R) - |
-{[tert-butyl (di rrgiﬁyl)sulyl]oxy} 2-({2-t4-(4-{3-[(1
R -3- (dii soproppl”am no) - 1- phenyl propyl ] - 4-
hydr oxypheny H
et hanesul f o
and pal | A
50ng, 0.0 m‘rplk)
amoni umforrra ) < jed
to 800C for 5 mpnutes then stirred at 750G for 1 'hour.
Reacti on was cool ed to roomtenperature t he
m xture was filtered through Arbocel, TM arkg-t he

vent

LB N T P hfoil B SRS aminc)-1-

Bhaﬂltpr@lyli onydkéxyphenyi}butoxy)phenyllethyl}jamino)ethyllquinolin-2(1H)-one  (Preparation

(A%%ﬁéy&) PRI ambrbRbim Forkrdtd G686 E BYhATBN AN 287 RRRRNMHYEroxide on

B AR g7 W RSB (G BRbBTo A ABY o gy e iroen.
wyitthd) @mamh et tieatd Boap@rmmmwmomwlm.mmﬁmmzzmon (30mg)

I 0
s e P AP TR o e v
}gyolg@a@ﬂteqeﬁ @ tiliszte w‘a_q;rpglle%argld @lvegiﬁamp\f?g i éagg? ITBﬁ reS|due was
issblvdceinWa&hano! (8ml) and ammonium formate (560mg, 8.9mmol) and 20% palladium

hydroxide on carbon (60mg) were added and stirred at 70°C for 1 hour under nitrogen. Reaction

mixture was then cooled and filtered, the filtrate was collected and the solvent removed in
vacuo. Residue was dissolved in ethyl acetate (25ml) and saturated aqueous sodium hydrogen
carbonate (25ml). Organics were separated and washed with brine (15ml), dried (magnesium
sulphate) and solvent was removed in vacuo to furnish the title compound as a yellow solid,
305mg.

LRMS: m/z 821 [M+H]+.



allowed to stir over night. The m xture was
partitioned between water and di ethyl ether, the

woe@anos24 ayer was separated, washed w th sat upEt/Eg2007/000619
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sodium sul fite solution, dSfed (nagnesium sul phate),
filtered and the sol vent renoved in vacuo and the

resi due was purified by colum chromat ography on
silica gel eluting with dichl oronet hane: net hanol : 880
ammnia (24/1/0.1 to 23/2/0.2 by volune) to furnish
Prepataitiod 88 conpound as a buff foam 560ny. LRVS: ni z418

LY. o {I(ﬂ)%@rsadié(%zﬂg ph&rﬁ/ﬁIZ'{ﬁéH-B’dtvl(dlmethvl)sﬂvl]o J}etthIammo}ethyl)
/-(2-[henz - 3- I )-1

4- (Benz ) 3 [(1 (dllsopropylanIno) 1- phenylpro
pyl]pheﬂ:m (PreparaLlon 16, 150ng, 0.36mvl) was
di ssol ved dlnethyﬁ rmam de (2nm), caesium

carbonat e (1s0ny Dl ) was added and stirred at
room t enper at @ or "30 )m nutes. tert-Butyl
,: >

(7- br omohept yI5g epared accorpel ‘&T/
Med. Chem, 1994 * 551; 170 43nnnh)
di ssol ved in dtrmet hyl for 1 , adge
heated to 7000, After 2.5 hours cae3|un10aroanate
(70nmg, 0.22 was added and after a furt‘ 10
m nutes tert yl (Jbronoheptyl) carbamat Ony,

0. 18mmol ) was added. After 1 hour caesium car bonat
6(25}@-[3 g@@ﬁﬁlp)jy)@ﬁ@lk?eprpmgﬂpw}(tert butyl)dimethylsilane (Prepared according

o’ - hlsmmwa ) cemobairatiel {red@)ry, 4-@-[0-@vamindethiydpleenaridedy}-2-[(1R)-3-
?tﬂg?ﬁq% Ean% Hény@‘ogy@?&oﬁ h s”ﬁ?&‘d%ﬁlgndéa% ?gr@p‘;r iGh 13, 746mg,

ture rred for
ddmmalo ﬁodwm wydegen rareRate 54t fa@mém £k Pﬁﬁaist'%w dodide (50mg,
@Sbﬁﬁfbl) Q@zré/‘&ddad & hrgpiodeiRt (8B andl hétsl toraatmasi lefito stir overnight. After

Eﬁ!ﬂ ih%? %CeI én%r a%ra‘ctl&dacﬁjhgug s‘éhu‘d.ﬂ%&r n%e%r%Yb%qatlta K,I,e}/eaa%EQd organics

ue vvas
@epgateci and weshee wiih mmge wilpigted aqueous sodium hydrogen carbonate then brine

Ah& HeR Hﬂé@(fﬁh@ﬂ&ldﬂ?ﬁ&@ﬁﬁﬁz afd @olﬁiﬂiﬂ%oﬂec{ P8/adud) TRe teBidue was purified

5/5 I
%I1°8 ng'np @Q@X\S%/ﬂgfapgeérhﬁ?cq_wﬁ % hI%g %’rﬂ%ﬁlﬁiw I%gtﬂgnoﬁéaoaam monia
POSLLY tQ191:619.6118 vBlufna) Ipw&nlziythe%mmeqnd as a yellow oil, 720mg.

ma’é; wﬂgséfmlmpyl am no) - 1 . .
- phenyl propyl i'phenoxyl hept an-i -am ne bis
hydrochl oride salt D -tert-butyl

(Erepadbtioh®hzyl oxy)-3-[ (1 R)- 3- (dllsopropylanIno) 1
kiR )-(h-f8. ino)-

solutlon in dlet I ther 6n1 12mmol ) was added and
after 30m nutes, _ethanol (1n1) was added and | eft over
ni ght. The solve@r Was renmoved in vacuo to furnish the
title conppund ad_a fpal e brown foam 190ny. LRVS: ni z

r o, LY

4-{4-[4-(2-{[(2R)-2-[3,5-bis(benzyloxy)phenyl]-2-{[tert-
butyl(dimethyl)silylJoxy}ethyljamino}ethyl)phenoxylbutyl}-2-[(1R)-3-(diisopropylamino)-1-

phenylpropyllphenol (Preparation 33, 720mg, 0.76mmol), ammonium formate (960mg,



Preparation 19 N-f2-(Benzylo cy)-5-r(1
R)-2-r(7-(4-(benzyloxy)-3-r(1

WR20034¢7828 sopr opyl am no) -1 - phenyl propyl i PCT/IB2007/000619

phenoxy) heptyl ) am nol- 1-{rt&rt - butyl (di met hyl ) sil vnoxy
) et hvnphenyl >met hanesul f onam de 7-{4- (benzyl oxy)-3-[(1
R) - 3- (di i sopropyl am no) -1

iR P Bl Bha5Ee 36 cdno 2l O%adiede myed 1 mefgprp! e ane

Netifr@d 4HEONQ ydr dxhyopr En({e( megez Purthgbammonium formate (300mg, 4.75mmol) and
{E{Ot’/eﬁaﬁlam M% &'lo@%rb\é}b))ﬁ '(:40)”91 Wéﬁé}tﬁénrﬁﬂhéd)&lﬂﬂ‘)@aﬁ hﬁﬂ@@ Ht 70°C for

3o, RER BTy AR IO i vt e an e
aolfeni o¢rased invacw iToereéiB@ngas dss8RedipImethanold8ral ethnirgonium formate
%%W"l%ﬁnlnb ah P pd Bglumﬁﬁr%gdé Bn 2986n 1@6m3)4wé?@ HéRd and stirred at

room erature over ni

and
0 doretour SrsaEETaR RSACHRT B AN R ﬁ?ﬂ’eda%’@tf'g?'éd the filtrate was
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cHolleztbd (a8 gieesdlvent i@t epcuanTng eidse vae dissahedt eitlyliagtate (25ml)

:%8 %%tl%rétgoe élﬁe%béj‘égd.&’.}ﬁ%gﬁéééé{ bﬁ'ﬁ r{y gé%lnhﬁma)rgamcs were separated and

M%M%w@hmrﬁdhwm'ﬁ%ﬁmgnsgm &HRBAIPIaANdgvonigYas rpgoved in vacuo to
9dmhh &e&tl@&om&hhﬂ'@antdﬁ vitite Fdaf 5896yt i t | e conpound as a

100nmg. LRMB: nfz 965 [ M+H] +.
gﬁé&; eé’?rﬁ'gg@w(str?(l R -1 ’ LM
{rtert butyl (di methyl)silylloxyV2-r(7-]3-r(1

Rregardigh bs opr opy! ami no) - 1 - phenyl pr opy! H -
« Lam nol et hyl } - 2- hvdr oxyphenvOret h

N-{2(Benzy| oxy) 5-[ (1Ry:2-B.(7-{ 4-(bepgy! oxy)-3-[ (1R) -

3- (diisopropyl anino)-1- Y~ \/ﬁ

phenyl propyl ] phenoxy} h ¢l )amn -{[tertbutyl (di net

hyl ) silyl]oxy}ethyl] phg%r} nmet hanesul f onam de

(Preparation 19, 96ny, | Omol ) and pal | adi um

tBy(@ramiiodthylfiPe86l hydraehigride (Bg tadrbool) a8 riggthylanddemi®omI, 43.2mmol)

\(’éﬁsrsglvgi if WaleY ?I@m'i) I"em@t1 Ilad 'c%an (ﬁg'jl))aggtdggﬁ bﬁﬂ? H?éHrBHﬁhl(eQi 57, §.20mmol)

w&ﬂ&y wwer%e% ?brpowat;mesﬂ%edf% 5%81115?@%%%&(&5%"]'5%“ hydrogen

tchierida mnrewms foomt)ewed tihdmr addgh aldbaygapliost separated dridewashed with

}Q Keﬁ é’ eéé:dlk: ?o%’%n Hﬂﬁonﬁﬁs'(%ﬁl})v‘%ndb%m(mﬁ#g' then dried
or 6 con N h I

ane atrace o
ViEasnegiun %uwh%akaé&d thasrayeat Wﬁés”efa@t?éd" yagug fodfusnish hditle compound as a
cRPAGW, 402y, the organic layer was dried (magnesium
1at red, and the solvents renoved in vacuo
ﬁ_olﬁwﬁqg\/z?etoﬁ M]fl e corrpound as a white foam 68ny.
LRVS: mz 785 [ MtH] +. Preparation 2 1

(ﬁi@aréimﬁge{Z ra- (2 anm noet hyl)phenoxylet hyl ) - 2- (benzyl
%xy)g oI _-.JS\-I Nf(dé OB RN hina1- JoBi jethyl A0 IR sulfonate

2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]phenyl}ethanol (Prepared
according to W0O1998/43942, 1.0g, 2.25mmol) was dissolved in dichloromethane (20ml) and



2-{4-(benzyl oxy)-3-[(1 R -3-(diisopropylamno)-1
- phenyl propyl ] phenyl } et hanol (Prepared according to

woaes4e822, 390ng, 0.88mmol) was di ssol ved i n PCT/IB2007/000619
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25

tetrahydrofuran (6m), triphenyl phosphi ne (344ny,
1.31mmol ) then di-tert-butyl (E)-diazene-1
, 2-di carboxyl ate (265rrg 1.31mmol ) was added and the

%I%&@e} %&I}?I%\t@{n%‘jfj ?@gﬂ 8’8%‘5“ 89%3?2%t ?eoré%loggltg %Zcogl?d to O°C and *

| WERA0EELPAGILSlor8a 10rmIL 5. 3mrmad Wps \added: Alier it dorepuha 0°C the

%@Lgé el drf@léd §Irﬂll Elfcﬁs#oﬁl\éﬁnﬁnéq{z@m) anbm%mlthc\nét&f (5@1@2 )(ghMe (50ml)
I n

I et to sti
andydipa, d“ﬁﬂe(ﬁ'aﬂWl“Bb A 2 T (Szwf" 5ﬁfr‘7ve®a'§ Bol9 ARl the tite
a(ﬁrh;ﬁ:fundaé‘l@yb‘lloﬁIbm iréeyt ure was washed with diethyl

r W th 2N sodi um hydroxi de; extracte
vfmhp'ﬁ"d Ew '_g?h dri-ed (nmagnesi um sul phate),
flltered and the soI vents renoved in vacuo and the
P@aﬂw@ms purlfl ed by col urm chromat ogr aphy on

| &l M Q, Vs 1k 0 1¢: et hanol : 880

: ) to furnish
srbamaless oi |, 100ng. * LRVE:

n12 566[MH—I]+ Preparatlon 22 N-(2(ben ocy)-5-r(1

R)-2-(f2-r4-(2-{4-(benzyloxy)-3-r(1

R) - 3- (di i sopropyl am,noV1l - ﬁ

phenyl propyl | phenyl | et hoxy) phenvnet hyld am no -1-(rtert

-butyl (dimethyl)silyll oxy)ethyll anesul f on

am de(3R)-3-[5{2-#4-(2-am ngelh : [}-2-(b

enzyl oxy) phenyl , NEdn ' opy - 3- phenyl pr dpan- 1

-am ne (Preparatbon 21, g, 0.17

N-{ 2- (benzyl oﬁf\-s- [ (1R) - 2- br ono- 1777@

{[tert- but yI (di'met hyl ) si |yl ] oxy}et hyl [ phenyl } net hanesu
@Eﬂ)“ vbaﬁ@t@g Py aﬂaﬁms 1.7908i98fol), potassium

i rogen car bonat eﬁi‘fg%ﬁ (n%oz ) @?s{g l) p_3 (1R)-

P%IB? (1 58eg! - G hHOES %P&‘dsé% 05 MioN (B PR yIoxy) 3

GZ{mEmriopyMrﬂwd)eaihemrlurcipyt]mrbhyl}nthfllornemneﬂmljor@jte t(Resparation] &6, 1.569,

E%Sﬁﬂ\%%%ﬁ&@ﬁm%ﬁet@ng gfaﬁﬁes(%rxl?ﬁo%tfrm\é@d: b\férﬁ(g?ﬁ Uter cooling,

he re ue was col umm romat ogr.a %
Seler (ROG RPN GV 1802 PR QP S BOFEIF SRR FOF Vgt win water
100Nk 8), bRALE2(180r) theh ari@bhrabReshimbsulphate) an) the eolvent rﬁnmhed in vacuo.

| L
SHE bp SLP M 5y L SR L0 ol B B2 oy
ishiprometage:BetbAR: 8§ ammeria | (0010 1RY/10/50 ¢y ﬁﬁHF’F) Iyrmisn the i
BompduRBad awbil, § 3¢6ul , H. Omol ) were added to a stirred

glv‘%t [ %68&!\4%%5' um hydr oxi de (6.16g, 110nmol) and

ni um brom de -(434ng, 1.35mmol) in water
(6m ) and dichl oronethane (2m ). The reaction was

$hdpafich & room

(3R)-3-[5-{2-[3-(2-aminoethyl)phenoxy]ethyl}-2-(benzyloxy)phenyll-N,N-diisopropyl-3-

henylpropan-1-amine
o Y
HN\V/\Ti:]/OA\/J:::[?/\\/N\r/




tenperature for 4 days and then washed wth diethyl
et her (2x50m ). The conbi ned organi cs were washed with

wowReno183x30m ), dried (magnesi um sul phat e) anPCT/IB2007/000619
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sol vent renoved in vacuo te0furnish the title conpound
as a colourless oil, 1.48g. LRVS: mz 168 [ MtH] +.
Preparation 24

6 fq}qué E g, | %r é-g%; ‘Eﬁ%gﬁ%k §t[(1 é) é &f} fi gpropy‘ammo? ? B F\grpy%ropmpﬂggyl}ethoxy)

pherwb}eﬁyl}eacbnmmhe {AredaedtiBRPZ,3-3922.0Benlz ﬁbmt\;e)i-wsdmmqmmgh@m@ml) and
\i}dééi\ghl}l'ng 'agg?m‘l ‘i’rpbﬁbm% %H@J‘Wnﬁﬁr@ RefMsdlat-r8éHh W&ndewﬂ%gﬁours under

i ssol ved onit r
0%, BOIRTE SERImEYGH 5o RoA e HHe TP EloaP RS § 0omD and
4Q@BUs  doddrBydroxiddi | GMPT OONMIE Iaytham neefabat@X nind extracted with

?lCZI?O ! (I;%n? ;16@141@%“ o ?%ﬁegﬁlgs &%{é aéﬁwer eguallﬂﬁ% ) and the solvent

Vhe restaved Bdaruede LTI t0Gio KB RPN 26 a@@b Wer a
DRIMSOgLBe8{MRgRhere, for 12 hours, cooled to room
tenperature and the sol vent rermved i n vacuo. The
resi due was dissolved in ethyl acetate (50nm ) and
ﬂaﬂ&ﬂL&ﬁ&h sat ur at ed aqueous sodlun1hydrogen

- X Q4. ky)- (1 FRB-(6 d

_rrat ography on
utly/i dirnetiyt ithytiphenylin égupenamiaehane: net hanol : 880
annDnla (95/5/0 5 by volune) to furnish the ti
conpound as an oil, 960ny. LRVS: mz 567 [I\/H-H]
Preparation 25

6-(4-(3-r(1R - 3- (Dls\ﬁopyl ami no) - 1- phenyl gy opyn- 4- hv
dr oxyphenyl >but oxy) hex8in_enitrile

6-{[(3E)- 4{4(Benzy|ox -3-[(1 N

- phenyl prop pb yl Joxy} h Aanenitrile
( Prepar n p28 1. 65mmol ) was di ss@d in
et hanol m ) aﬂuxgmmni umformate (1.9Qg, ~30. Ommol )

and 10% pal | adi umohygir oxi de on carbon (190ng) added.
The reaction was heated under reflux for | hour,

D362 RwovRoetmepaaxyieby harbenFoxyIeharnyi-HN-dijsprrepylsdr
tph’ér@tﬂ)%arﬁﬁlﬁﬂﬁ@ ((Prebaratidre Ja| | 840nige ee.’emmall) \paissi@noieide (86mg,

Vacg ﬁ%d?untﬁ&;%bgse% éa ok Iet(k/%[ﬁ rﬂ%ﬂﬂrﬂa aaNﬁg gb%HE)Jl&?)SS [(1R)-2-
Jbrdntbr‘r ([tertmﬂymnethxusyxﬂszmaﬂwﬂmeyyl}meﬂ(ammfmaﬂmei Eopnagdyqogording fo
T 95005 /bsdze Ny HdR P @W@ﬂhﬁnq{lere added to prop|on|tr|le (5ml) and stirred at 100°C
oy i W A o O Bt v
A8y Ordeniod wets $em@dohngwbb@uw1twr@ta Nbﬂ@ml) Q'Mnﬂn‘)ag@ﬁﬁwm sulphate)
RRO®Y sBib&HE Fdmdve® M VBéuo. The residue was purified by column chromatography on silica
gel eluting with dichloromethane:methanol:880 ammonia (100/0/0 to 85/15/1.5 by volume) to
furnish the title compound as a glass, 257mg. |
LRMS: m/z 999 [M+H]+.

Preparation 40
{2-(benzyloxy)-5-](1R)-2-({2-[3-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyllphenyliethoxy)phenyllethyltamino)-1-{[teri-
butyl(dimethyl)silylloxylethyllphenylimethanol
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added. The reaction was hydrogenat ed under 60psi at
400C for 18 hours, cooled to roomtenperature and the

wo eactidmses fil tered through Arbocel (tnm) and t hePdT/IB206®0619

sol vent renoved in vacuo. Phe residue was purified by

col um chr omat ography on silica gel eluting

wi t hdi chl or onet hane: net hanol : 880 ammoni-a (90/10/1.0 by

volune) to furnish the title conpound, 506ng. LRVES:

mz 481 [ MtH] +. Preparati on 27

N-f 2- (Benzyl oxy)-5-r(1R)-1-(rtert-butyl (di net iyl

| oxy)-2-(r6-(4-(3-r(1R)-B>(diisoproDyl am no

1- phenyl propyn- 4- hvdr enyl } but oxy) 'nOerhvn
18

phenyl } net hanesul f on&mi
i nohexyl ) oxy] but L2 di? sopt oyt | 0'3‘ >
(Prepar a 26, 153ng,2 0. 32 )

- phenyl propyl ] p
[ P &) - 5- [ (1R) - -rorm-l-{[t@utyl(
di met hy |yl ] oxy}ethyl ] phenyl } met hanesul m de
(Prepared” accoM® ng to WO2005/ 080324, 155ny,
R ATER-J5-( 2@%@%@@%&9&5@?} 4 a&ﬁgj)oxﬁa@@pmwmswgwpgen

carbonat e

[BP%}XPWPTF rn@e?gﬁrle?argtfong rpg,2 e%ghn?oé) pﬁj\%sswrep ac?dlden (120mg, '
Msmmm sadiutnchydiogen ¢a9mvpetea24mm, aAnimph ends 2Hbengylony-irily BH2-bromo-

dlm-Enﬁll)élﬁf&yﬂHtﬁy% yitheRaoy @fﬂe;bd?eoeh&wdnr@%t\ﬂbsoo4/032921

t
gémrpa??@"c%bw <0 d POSBI, e o A ger Ater
(cmg@ms raom ietipplattes wateF {008 d) areingthyhasetate tta0sd) were \addegy organics
rétgc?ar%: Was wﬂfpﬁﬁnfe'(ﬁébgp)y e M’&Bne%mﬁ'pﬁmhgﬂf Qfﬂf’ébl\)@ﬁ‘t removed in

I ca ge | or orret ane: rret hanol :
é{ﬁ?ﬁ?mTée(@aﬂli%/“@ssptﬂyeq/cnyuﬁ%mq Shropaicerhy 18 Fificy gel eluting with
GRAPRRthaREmathyd:BENVaimbnia 1 BIva0 td_88VEs/{.EBY volumel tdDfulrifsh the title

N-(5-f(1 R-1
[“?m‘?‘g““ﬁ’ ahh ?'Qﬁé; asg?ﬁgrﬁ?si I(vno§<y)-)2-{f6-(4-(3-f(1
RRMS: 1@ 938 Bridipy | ami no) -1 -

phenyl propyn- 4- hvdr oxyphenyl | but oxy) hexynam no) et hyl I -

- hvgrlox phenyl ) met hanesul f onam de
é%%—éé%%#z yI oxy) 5 [(1R) 1 [tert but | (di methyl)silyl

n gﬂw ¥elnen Q}g J;t but oxy) hexyl ] am no} et h
yI'Tp eny nmet hanesul fonam de (Preparation 27, 530ny,

0. 55mmol ) was dissolved in ethanol and a ium
formate (700ng, 10. 9nmol ) and 10% pal | adi ydr oxi de
on carbon (100ng) yvas added. The reaction was heated
under reflux fOrA = &> erature
and further amo |umfo ‘ . ) and 10%
pal | adi um hydr : e
reacti on was heated under reflux for ours cool ed
to roomtenperature and further 10% d| um

hydr oxi de on carbon (60ng) added. The acti on was
r’geerta-lkt)u%g'li [.l2'I r(14dheyrdrox%chle|l1'I)3I()ethyl]carbamate (%repared accordmg to W01998/43942, 3.8g,

7.3mmol), potassium carbonate (2.69, 8.Qmmol), potassium iodide (1.1g, 7.3mmol) and 2-{4-

(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyljphenyilethyl methanesulfonate .
(preparation 36, 1.56g, 2.98mmol) were stirred in toluene (20ml) and stirred at 120°C overnight.
After cooling, water (80ml) and ethyl acetate (80ml) were added, organics separated and
washed with saturéted aqueous sodium hydrogen carbonate (40ml), brine (40ml) then dried
(magnesium sulphate) and the solvent removed in vacuo. The residue was purified by column '
chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia (99/1/0.1 to
90/10/1.0 by volume) to furnish the title compound as an oil, 3.4g.
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roomtenperature and filtered through Arbocel (tn). The
filtrate solvent was renoved in vacuo and the oil was
w@eoo7fidses by col uim chromat ography on silica getT/IB2007/000619
eluting with dichl oronet ha62: net hanol : 880 ammoni a
(80/20/2.0 by volune) to furnish the title conpound as

a yellowoil, 420ng. LRVMS (ES) : mz 827 [ MtH +.

PFSEar t N42- (benzyl oxy)-5-1T1 FO-1
61983'%‘2‘%61 met hyl )silv poxy)-2-"2-r4-(4-f3-r(1

v S o a a ..- 3 Al ¢ = 2 y
mngmtmg@gﬁgmggﬁyimgﬂ@mﬂmkggznan1de (Prepared accordlng
to US2005/215590, 500ng, 1.1mmmol), 4-{4-[4-(2-
am noet hyl ) phenoxy] butyl }-2-[(1
R) - 3- (di i sopropyl am no) -1 -phenyl pr phenol bis
hydrochl oride salt (Preparation 13, 745ng, 1.3mmol),

sodiun1hydrod%ﬂ te (55 .5 and

pot assi um i odi de (5 0. 30 were added to

propionitrile (8m) and Reated Yo 00C and left to

stir overnight. Further 2 ol

4-{4-[4-(2-an1noethyl)phenoxy]but&:;iZ [(1IR)- 24 (diisop

ropyl am no) -1- phenyl propyl ] pheno reparation 13,

Sérmmptyl 0. OFn@AH{-( (beasyloky) SH(EHaedisaprdpyEmina) @hemyipropsdbhanyliethoxy)

%ﬂ%y;&ﬁyd@&ﬁérnﬁé (Bépé}%nsm 'ﬁf4be5 1Al | 3, d|§srol0¥d u‘ﬁ&@%aﬂt(QOml) and
agqueous sodi um en car bonate wer

PR IR T %&tw fo R a0 temperature

Sigd sohvehiedhsagmedsn samtlb.UThehygdueges azentioperhtmice fiolmedichloromethane to

Skhqa5§@%°&€&md%gl ﬁmkqgﬂp53|un1sulphate) and sol vent

e residue was purified by colum
AAMSHEZREeMHM+on silica gel eluting with

di chl or onet hane: net hanol : 880 ammnia (96:4:0.4 to
gﬁéS:%bﬁlgy volunme) to furnish the title conpound as
. Onmg. LRMS: mz 887 [ MrH] +. Prep%rat|on 30
R _:'.‘ y PR 2

- a o &
-4 =25 | (A1) L ld . o 18 (DS ey |OKY PNER

vdr oxyp enyl>butoxy)pr|enylIetrlyllar
ethyII-2 hchroxyphenyl>fornarr||de

N—{2 (ben ony) (1 R) -1

-{[tert- | (di me ‘ﬁyI)S|IyI]oxy} 2-({2-[4-(4

R) - 3-

(dllsopropylan1no) ¥- phenyl propyl ] - 4- hydr oxyphenyl } but

oxy) phenyl ] et nyl} forter ;E/
(Preparation 2 0. 45 te
(570mg, 9.0mml)Tand 20% pal | & |uﬁ1h dr oXi d& on cérgon

(60nmg) were mxed in nethanol (8nm) and SHE?ifd at

700C for 1 hourj under nitrogen. Further a um
formate (500 .9mmol ) and 20% pal | adi um

(3R)-3-[5-{2-[4-(2-aminoethyl)phenoxy]ethyl}-2-(benzyloxy)phenyl]-N,N-diisopropyl-3- °

phenylpropan-1-amine bis hydrochloride salt (Preparation 42, 600mg, 0.94mmol), {(1R)-1-[3,5-
bis(benzyloxy)phenyl]-2-bromoethoxy}(teri-butyl)dimethylsilane  (Prepared  according  to
US2005/222128, 500mg, 0.94mmol), potassium iodide (160mg, 0.94mmol), sodium hydrogen
carbonate (480mg, 5.65mmol) were added to propionitrile (10ml) and stirred at 100°C under
hitrogen overnight. The mixture was cooled and water (75ml) and ethyl acetate (75ml) were
added. Organics were separated and washed with brine (25m4l), dried (magnesium sulphate)



hydr oxi de on carbon (50ng) were then added and heati ng
conti nued at 700C for further 1 hour. Reaction m xture

woa®7tnomses cool ed and filtered, the filtrate waBCT/IB2007/000619
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coll ected and the sol vent ©&noved in vacuo. The

resi due was dissolved in nethanol (8m) and ammoni um

formate (500ny, 7. 9nnn|) and 20% pal | adi um hydr oxi de

on car bon dded ,and st d at 700C for .

0o Gt IR SRboR LR e ied Sl e Giraghy on sfea

anidelfiting t véithedighldréreetharetmetibamolb@88 apuhdrdsc (994 /Grhdo ©@0/1 by volume) to

$&|Mfﬁétﬁé¥am$ QMEF dRfti8aerid1e residue was dissolved in
Hé ) and saturated aqueous sodi um

hiPogeE 0¢aiMibiiat e (25m ). Organics were separated and

washed with brine (15m ), dried (magnesi um sul phate)

&Enabambidrvént was renoved in vacuo to furnish the title

GORQYAth AR RSy SRR o ¢2-[4 FELPE( 1 ISO Ia?rﬂn?o -1-phenylpropyil-
[VFA[F.  Prepar at penzyl oxy).-
4phydrpx fl mvlletg\g}amméggbyg ggzené Iéqdn%l 4-{ 3- r(l

R) - 3-(dii sopro am noH -
phenyl pr opyp- 4Q§§ﬁroxyphenyl)butoxy)phenylIethyl>anino
) et hyl | qui nol

§1FD one8- (benzyl oxy) -5-[ (1R) - 2- br ono
-1-{[tert-buty((d rretmyl)sHyI]oxy}ethyI]ql_l'Ji nol i n- 2( 1H
) -one (Pré{%: ,‘5%%9,

1 1nnDI),

N

Xy barf y R
3 (dllsopropylmn1no) 1- phenylpropyl]phen bi s
hydrochl oride salt (Preparation 13, 650 . 3mmol ),
sodi um hydrogen carbonate (550ng, 6.5mD and

ot a m i odj Q. 30
D BRI B A Fe BRCE P SROR TG + o
SuiyKdinetby!)silydity}ethiflaraino}eiby)pherpxylethyiypheryi-dt Nrtissoprapll-3-phenylpropan-
%%W%a%ﬂ&?@éj %4§r9€ a({’d@g*?ﬁ/dﬁrv%g%s&@é'ﬁﬁ %Er%nmﬁtﬁnl and ammonium

. oD And 208 m?4 dded. The stirred
sf,%rmaiee(?@mgaad BEIRY 288 #PtrrhaliRAiHmb e fPX@&PB&ﬁ%?P% 3mige gaded. The
bgdcion waxothérhegatar ate00°C fargrieaisUAites tbgihg teloomrempaaiuenmixture was

rf.ﬁé@é’ &gk g&e“ﬁ%%%VedTm‘%/a&?os bl ?esi@@é Iw%y Elehi tﬁ@ nRY it ihHRetate (50mi)

togra on silica ge
@ne wa@r&ﬁﬁb@mw Rediva AgHrogBocaPAnGIF &0'(@0657'@/%9&9'68 were separated,
Qb Qvifh Hoive ¥eh WABY) (niagnédiing bﬁibhale?_ﬂ end tHel seivertnarooned iagacuo to yield
406 M+H] +. Preparation 32
gher@ C??"louf‘ggséﬂ’eﬁ tgfl‘gn% él methyl teilyl | oxy}- 2-
2RMS: (nfe- 743 {M+HIR) - 3- (di i sopropyl ami no) -1
- phenyl propyl | - 4-hvdroxyphenyl ) but oxy) phenv

et hyl.| am no) et hv p- 8- hvdr oxyqui nol i n-2(1H) - one
g'i%gééﬁl%vfrixy) Sl(1R-1 . j

Rhardipkd l']pﬂ@rﬁﬁ}@tl%&v%ﬁbﬁ\fﬂémql}ammo) 1-{[tert- butvl(d|methvl)snvl]oxv}ethvll
%1en pr opyT | - 4- hydr oxyphenyl } but oxy) phenyl | et hyl } am n

vty olin-2(1H) -one (Preparation 3 1 , 406ny,
0. 45mmol ), annonlun1fornate (560mg, 9.0nmmol) apd 20%

paIIadlun1hydrOX| on carbon (60ng) were m X in

nmet hanol ) apsi, stlrred at 700C for 1 ho Ader
ni trogen. /L:FJ/L\/
) ©



Furt her amonium formate (300ng, 4.8mmol) and 20%
pal | adi um hydr oxi de on carbon (30ng) were then added

wa@pea7hemes ng conti nued at 700C for further 1 hPCF/1B2007/000619
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Reaction m xture was then ©éoled and filtered, the
filtrate was coll ected and the sol vent renoved in
vacuo. The residue was dissolved in nethanol (8m) and

AR B A D d Do PR ey Bl oR e P P mice
™egrédr a:bcctrdtug uldet)SBRASI23 6899, ReEQmgi ord-ammalr e (SRIB-[5-{2-[4-(2-
‘éﬁ%etﬁﬂﬂh&ﬁ) ﬁ&ﬁyl}f-é kﬂeﬁfy%ﬂy)pﬁelﬂﬁ] 4 NLéllﬁﬁi'&yN@&éﬁﬂbﬂoS&{-ﬁﬁmne bis

gykechiogdsy S?'h(Pé?ﬂ?ﬁt'O%é%t %ﬂD@g( QgﬁmTolgﬁatagsé% Ijo(ﬂsdg 0( 160mg, 0.94mmol),
acti@n bgirced icarorayad 8@y 5Eambol) ake ddd&dio)proplondrie (10s) and stirred at

% ung&H; |tf%§§rgfoﬁgﬁj g?@g ﬁ(ﬁg B Wk 'c&ﬁeo( élré'ﬂabter (ﬁgrﬁlﬁzg'nd ethyl acetate

neSI um sol vent was yac
7& \ weresFidefe DGR weEseRATRIEh SN vx?éh?dowt%a”i"a ried (magnesium
bite) biMVBhe ngokrei2 Terhdviett] in. Patﬂpaﬂ'a:bl msid88 was purified by column

» chrgm]atzogr(aﬁhyﬂé(%ﬁ% (ggl &gﬂn? V\R R)me h%ﬁ%/ %@ﬁ\hﬁ& 8¥0 ammoni)]la (39/1/0 1 to

ﬁﬁ’é?{@j@ymﬂmg}ﬂg guqh the title compound \ells g 83(%

BhM% ,{,ng4gg@n-qpyl am no) - 1- pri enyl pr opynpr| eno | {(1
R) - 1-[3, 5- bi s(benzyl oxy) phenyl ] - 2- br onpet hoxy} (tert - bu

Bg%‘%g%yl silane (Prepared according to
: 128 570rrg, 'Il 1mm|) L

y shyllk Aibhe itf
yorochlorlde salt (Preparatlon 13 746ng, 1. 3mmol ),
sodi um hydr oge rbonate (544ng, 6.48nmmol) and
pot assi um i odi dg (50ny, 0.30mvl) were added to
propionitrile ) and heated to 9C0C and left to
stir overni ght
saturated aq|
added, or s @22 A
saturated aqqﬁpus sodlun1hydrogen carbonate th
bri ne and the ri ed (magnesi um sul phat ¢ gnd sol vent
removed i n vacu The residue was purifi by col um
chr omat ogr aphy on silica gel eluting with

di{enbémm@; B RL- @ Q- (15388 IoxyiFes(i F-3((diB6propylantino)-1-

i i o R U RO S

g|41y|5:bmethyﬂ)sUyﬂoxy}ethyl]phenyl}formamlde (Preparatlon 45, 174mg, 0.18mmol) was
disEdiRidtin padinahbidRomRS Rd hirofiumosiynate? (2(30559 r d7tdhol) And £4% palladium

i BT T RIS koo s 2w

aftar ®okmgdo [room temperature, the mlxture was flltered and solvent removed in vacuo The

493{0419 [vﬂa's (tRerl fakedRlp Fr EtByl 2cbibR((BERIT ¥h® ¥ atiRRANuboud-sobii@r hydrogen

ﬁrﬁg% (58 J1§ SI8RISR HFFY SFRAFAS e MRSHEA RN BTN §fisf. Gnagnesium
[s(lIfiR)ke) 3anddihé solperd psrheved nio vaduo tphkatd, thertidlp ydonphiéndogs a yellow glass,
4Esfparation 33, 720nmy, 0.76mmol ), anmmoni um formate
15. Ommol ) and 20% pal | adi um hydr oxi de on car bon

E—@Wn@”ﬁ@i”@“ﬁ'ﬁxed in methanol (8nl) and

vpam no)

Preparation 47
8-(benzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-

QhenvIpropvl]phenvl}ethoxv)phenvl]ethvl}amlno) -1-{[tert- butvl(d|methvl)sxlvioxv}ethvl]LnOHn
2(1H)-one




stirred at 700C for 1 hour under nitrogen. Further
ammoni um formate (300ng, 4. 75mmol) and 20% pal | adi um

whyaroxisde on carbon (30ng) were then added anPCTERDIMIYH0619
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20

continued at 70C for furthe® 1 hour. Reaction m xture
was then cooled and filtered, the filtrate was

coll ected and the solvent renoved i n vacuo. The

resi due was di ssolved in nethanol (8m) and anmoni um
formate (900ng,\%/nnol) and 20% pal | adi um hydgaxi de on
carbon (100my) wefre added and stirred at 700 r 1l

hour und i trogty. Reaction mxture was cool ed

and filte , |Itna1e was col |l ected agd the
sol vent DV cCuo” eS|due dISSO ved in
et hyl actate and sat S

hydr ogen carbonht e (25m ). Crgan?cs wer e separatefd and

washed with brf 15m ), dried (magnesi | phat e)
noved i n vacuo to furni he title

and solvent was r
conmpound as an oftf-white foam 555ng. LR mz 770

%4‘5 ?gé’ {2-12L( Q—Eﬁfr@@l’hﬂ{bh%@]%?l}' -RtHeMyloxy)phenyll-N, N diisopropyl-3-
hvdr oxyph

BTy GRS EO A AR BT R 42, 30me. 7 25 - ornavion)-
arn(d R}- 2-b&:trh>y| amt-betyl(dﬁ'né]&yt)sdyl]db@}eﬁyﬂnﬁnplmz(ggb@r\ﬁe@’rqmred according to
d rO20C %o 28t e)61§9@2112§n ﬂblgxﬁﬁséﬁ rgd}dquﬂ)rr@ 1 tzgﬁﬂn'ob U§o)ﬂium hydrogen

a@fb?f@éﬂﬁq38WQe? B0Pb veis dedé9s°’°ﬂ5i”5‘ﬂ'ﬁ%5”é} At Stt” o f0°C under
andgdnyslenan Tednatirelag ddedrndatier (10000 ahd ety peptath (190MI) added.

%quja%%s %pe pe m{éﬁ%gd SRR =t (é1 dmhﬁ%h MMnk rES(f'rﬁf 'dFlébt @fhgnesium

eous so rogen car bonat e _%5 cé #’ dn%
cuomig)) andhehe d$q|\@ﬂt ("%‘Qﬁési”ur‘(ﬁ%-{ﬁ’l Y&t &8s ﬁdw?&heourl ied by column

SRoMBRErapRBor SVl eluihgvdithudichiaborh éthdtie Sirettidnel:88D talmenonia (100/0/0 to
nd as | ear 260 [ MFNa] +.

SPABR L e o s Ol Elcoipdln e 5 oM 2076

RRMS: &i978 Bprtdpy| ami no) - 1 - phenyl prpyl | phenyl | et hyl

met hanesu | fonate 2-{4-(benzyloxy)-3-[(1

- 3- (di | sopropyl am no) -1 -phenyl propyl ] phenyl } et hanol
E@@%&?—rgﬁé accor di ng to V\D1998/ 43942 1. 0g, |2 25m1’ml)
h ! R W ) "‘ q1is amino)-i-

% A H%M'99‘1Dh§rﬂlﬁétﬁ&mph&§mé‘th%ﬂ@) (-1[ te&fﬂutvl(blﬂélmlsbdad ded.

The saol ut1on mas then ‘cooled to OOC and

ol chl ori de (0.42mM , 5.4mmol) was added.
After stirringifor 2 hours at 00C the mixture was
diluted wth gjéﬁloronethane 0n1) and washed with
wat er (50m ), “&rine (50n1 7 ed (nagneS|um

sul phate) and tdhe _sol ved il va ield
the title conpoudﬁ'ﬁayelowoil, . 6‘@: n z

524 [ NH'I"] +. © ‘‘‘‘

tert-butyl - {2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1 -phenylpropyllphenyl}ethoxy)
phenyllethyljcarbamate (Preparation 41, 830mg, 1.25mmol) was treated with hydrochloric acid
(8ml of a 4M solution in 1,4-dioxane) and stirred at room temperature overnight, and the solvent
was removed in vacuo. The residue was dissolved in acteonitrile (8ml) and {2-(benzyloxy)-5-



Preparation 37 tert-butyl
f2-f3-(2-f4-(benzyl oxy)-3-r(1

WOR20034¢7828 sopr opyl am no) -1 - PCT/IB2007/000619
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phenyl propynphenyl ) et hoxy) ghenyl | et hyl ) car bamat e
tert-butyl [2-( 3- hydr oxyphenyl ) et hyl ] car bamat e
(Preparation 35, 1.7g, 5.96mml), potassium carbonate

i@]ﬁ) zggf mo(1b£t%m§y%|§a;§)§éy% fyh“m o dSni2trtor O MRkt s60mg,
3-24ahimioh @pd epdjura hydiegen Tapbreats/(3E8rop . q4p1q@+b>ﬂd}leq M)xture heated to 85°C
Ry Eﬁ%s%fngjﬂﬁt%a&tlgﬁ Qr%r(,‘%lb@fb %@m témpE&iurelarRBshP ladetate and water

O AT v el i e e
@drgahiby |driet (reagnedaro ndulphaie) endatﬂﬂesj),lvemr @amvexg ins egpaip.athedresidue was
%Uﬁ’fl W&MM Ell;}or\ﬁ@t%@ra?] v mlcaxgeof)elutlp{; WE dichRSFh&thdnBSithanol:880

rie nesi um su ate) and sol vent rem)ved in
vaepgia (9% 7§@sqvera'emwég iuieh the @!f Wpeldﬂ d i gum, 280mg.
cRvsRrags gpky.on silica gel eluting with
di chl or onet hane: net hanol : 880 amonia (100/0/0 to
90/10/1.0 by volune) to furnish the title conmpound as
&repgration 49 3g. LRMS: miz 666 [ MtH] +. Preparation 38
@3IRR)-3-{bt-HuB/\(Bidrelrgh miona @t IRyl Y PABRIIIR B (@isbpropyidmif d el rshghyipropyil-

PHERGR b 3N?Jy>§p$ LhAGRIGH i BT OR P

=dlirricet cl
R)-3-(diisopro m no) -1 - phenyl propyl ] phenyl } et hoxy)
phenyl ] et hyl }car amate (Prepar abl on 37, 1.3g, 2.0nmmol)
di ssol ved in di cslfﬂ/or onet har ang dr ochloric
acid (4Min di oxo added, ture st . at room
tenperature for 3 hou#s under nitrogen| Solvent was
renoved i n vacuo.~aRd residue dis e
di chl or onet hane rH) and aqueo odi
(1M 100m ), aqueodds 3Beparated and éxtracthed With
di chl or onet hane (1@0nbk. Conbi ned or gani gzkwere dried
(rmagnesi um sul phate) and the sol vent was renoved in
vacuo to furnish the title conpound as an oil, 880ng.

BMSnsz - ){25@2*‘[]412 {PireRgbab3qn RBS- (dusopropylamlno) -1-

ﬁperg p{'c?yl%x?yg t|¥19rxy p&gw}]etp%noy l{[ﬁe{l butyl(dimethyl)silylJoxy}ethyl]phenyl}

Riéahdi (Peappratipy Han2300g- 0.30mmol) was dissolved in ethanol (6ml) and palladium

mb&wéepmw BP'W%@M b@kb@wtﬂh@nblob@HaMM@r&dae& Tt’fet %é&tbld was the

t vKdi met hvDs1 | yl'1 oxyt et hyl Ipp }/ gﬂsthane Jfon

(hmg%nate uDée %lpflf\t opm te%pe ature for 13hours, cooled to room temperature and

itieoreadtiph Jilpneditropbte Celité™ ait (o Giratpl sobgnt péraovet! Jin Wchb Wifursish the title
n opan-1 -am ne (Preparation 38,

%ﬂ@ﬁﬁlnd% gggﬁb%%smgpot assi um i odi de (86ng, 0.52nmol),

4BHMSIMYARP8INMYEIn car bonate (175mg, 2.08mol ) and

N-{2 (benzyl oxy)-5-[(1 R) - 2-

1- tert-butyl(di methyl)silyl]oxy}ethyl] phenyl }m

onam de (Prepared according to
di-tert-butyl oct-7-en-1-ylimidodicarbonate
A

/\/\/\/\NA
o
P

To a stirred suspension of sodium hydride (840mg of a 60% dispersion in oil, 21.0mmol) in N,N-

rat

dimethylformamide (40ml) was added in one portion di-tert-butyl iminodicarbamate (4.56g,



WO2005/ 080324, 270nmg, 0.52mmol) were added to
propionitrile (5m) and stirred at 1000C under

woRaoragses over ni ght. M xture was cool ed and WaP&¥/1B2007/000619
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(100m ) and ethyl acetate 6100m ) were added. Organics
wer e separated and washed with brine (100m ), dried
(magnesi um sul phate) and the sol vent renpved in vacuo.

Th [ | h
L1, A5 A B ST R TRLOBRY 4B s r
artweivas 6tir®0/20@nt emB&AILE dveBidhy The solvan) wasremoved gryacuo and the

H\lﬁi bifssdive8 HTPRABNGhy@ehy PadtedS Fhe 3@3@ la ef%seﬁgrite@% washed with
+. Preparation 4

wajenthen biing, @B%Q’gﬁgaﬁ%m %ulp*%ai%gg (Qﬁ%/ S?JtrrS?S'We {7 yasuo, The residue

phe pytitipd op yemine olyrbh atbdrapty) qoietlicy lobleduting Witmtiatbyl-ethef: pergem_e (1/99 to
' i t | (3R)-3-[5-{2

B L e e B ) Gy pheny | -

N, N- di i sopropyl - 3- phenyl pr opan 1 -amne (Preparation

Bfaparkitéy, 0. 72nmol ), potassiumiodi de (120ng,

gi—t7|% W l E)-8-2L (0 !_3 \8—[.33%%%3?@{5&; 7O n%l_ﬁir&a?—ﬁlgﬂ%vlp?opglmlllv)}oct-%en-

Vlimidsgicar (di met hyl )silyl]oxy}ethyl]phenyl } met hano
| (Prepared according to WX004/032921 , ny,
0.72mmol ) were stirred in propionitrile 00C for
24 hours under nitrogen. After cooling om

tenperature, water (100m ) and ethyl a ta\((lOOM)

wer e added, ong S separated h brine
(100m), drie%%% r : q &
renmoved in vac he residue was purif3 ed by |col um

chr omat ogr aphy orp bl ca gel eluting ‘

di chl or onet hane: net h oI:880 amoni a J/0/0 to
85/ 15/ 1.5 by volu furnish the titte conpound as

@l BR-BUK) %@Sé‘rﬂ ﬂﬁ@dﬂalcarlbaﬁé’fe (PrepaRtdn [4B)Hudmg, 1.98mmol), (3R)-3-2-
6%“%2”(6524 l?rgm?@gﬁyﬁ}l gli{/)?opgoppd Eﬁ_phenylpropan -1-amine (Prepared according to
wewee/disagopaiﬁomg anilfomol), -paikdiuny| dieegigte (27mg, 0.12mmol), - tris(2-
PrFé'EP?Q;B e %o‘z@hﬂi&n )aﬁ@Nba?‘Bb&o;Sﬁtﬁyramﬁey(b .304ml, 1.75mmol)
r OX e car bama

8@0@"6’? YM %Pfg‘h% ml%ﬂfggNas % Tﬁqp ?d 8689 left o stir ovemight
a:naatebcmnmgm (Mixtﬁg wa. @oied|and SptutMaqmﬁwsosndWm (ytrobgn carbonate and
éh?l g)e 7Bd aod'd{a O&Qﬁ&@’ép@?@t@d‘ ghd[ \fléshed W|th saturated aqueous sodium

3-(di 1 sopropylamn e ro

Mrpn;%ﬁ@p;p% g(lge (dﬂ?%%gﬁ?si' Lé%‘)a?éi g% sgve;% Hir%v?&’ in vacuo. The
V&idae Stwdsr eplrified t Gy uesotun{n2 0 nthrpmaiogragityl r Dmad séita 12000Celuting  with

cﬁl?%b%m%%%ﬁ‘}\ggﬁol S8 5@@9&@%@@0 (t<§3 @3)4)0 46‘939j v&&hé{)l to furnish the title

organi cs separated
\ﬁﬂﬁP@kﬂdﬁPPﬁ" §309 at ed aqueous sodi um hydrogen

cavisomaie7 (Mt.), brine (40m ) then dried (nagnesium
sul phate) and the sol vent renoved in vacuo. The

Pespacitien §8as purified by col um

di-tert-butyl (8-{3-f(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-
hydroxyphenvlioctylimidodicarbonate

/koiu“/\/\/\/@/\g/\?”/\(

Po :
X J
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chromat ography on silica gel eluting with
di chl or onet hane: net hanol : 880 ammonia (99/1/0.1 to 90/1

w@2m7/1078R8/ vol unme) to furnish the title conpourdI/EBR0&00619

oil, 3.49.LRVMS: nfz 666 [ Mé#] +. Preparation 42

(SR) 3-r5-f2-f4-(2-am noet hyl)pr| enoxyletriyl}-2-(benz

yI oxy) prl envp- N, N-di i soDr opyl - 3- phenyl propan-1 -am ne
{iQteTt HX 12 _([)({75)_ f? Lﬁ%&@ﬁ@&)@f&é Eﬁ-%—?&ﬁgyplropylamino)q-phenylpropyl]phenyl}oct-?-en-
R)yHidridodicarbamte(Pyérardtion t, 530ma Eramprapyal gt rydrpxdden 22%) by weight
Bn%ﬁio]w ewﬁﬁl@ R ARBH End t‘hﬁﬁﬁ[ﬂﬁt foﬁﬁbtéjfjﬁ 1g°’ f‘ﬂnmorf) WBIEdigsolved in

I'ssolved I n di_gxan m ) treat t] dh
B{ane E30mbrang heateqito 7RR% fon BP‘6§< mact@e m'ﬁwfem gpoledgng fijtgred and the
fsar/enérehm:écs:nartacummm thatiths edmpoend deen dedr ok oM@

v 0. The residue was azeotroped tw ce

?.rﬁgm%rg dhpg\x ythane to yield the title conmpound as a
brown solid, 3. LRVS: niz 565 [ M+H] +. Preparation 43
@@&t.aﬁﬂsg(benzyl OXYy)-5-(2-r4-(2-fr(2R)-2-r3, 5-bi s(benz
19

| sopropyl - 3- pheny| propan- 1-anmi pe

(E 9%%%”% L (:{ .d?s R) od1I BW ro| envn- N, N- di
(3R) - 3-[ 5-{2-[ 4- ( 2- anj_noet hyl)p'

OH
)XY etY}-Z-(benzyI
oxy) phenyl ] - N, M1 i - 3= '

hi
phexyl pf opan-1 -am ne
bi s hydrochloride salt (Preparation , GOSE;,
0.94mol ), {(1R)-1-[3,5- [;ij

bis(benzyloxy)phenyl] 2- bronDethoxy ert-butyl)dineth

G ) | paPRel oy e R ooy e e

Id;cdnbgrmen (Rrawanamaw@ BN, SSEWGBmm)ssmdemaM&aom%hane (5ml) and
RYRBINRE Eit (8 oh L& iM%BQtI&I inrd‘ e@@l éﬁ‘ler;- %diéﬁw ahd the mixture stirred

nit roquen over ni

Oy aéﬁ‘ij’"b{eﬁvgra%%tg;’ﬁ/ “?angFTo ué V%Cdla eaad % E\é\l@ue dissolved in a
wextere € puayl ateste and satarsied dquioul stfiunm Bydf&Bnicprborhte. &ganic layer was

% e ﬂ'ﬁhséﬂa%n@sﬁﬁr) %Qhét@)e a§cP|SBI%Ht reRBREH Wacu¥aBUReld the title

ue was purlfied by columm chronat ography on
§P’F‘PQ§‘§d§%Py@'|°Wtq"’ 1§°Wth di chl or onet hane: net hanol : 880
ARMSNInZ ROMIHIe. 1 to 90/10/1 by volune) to furnish the
title conpound as a gum 346ng. LRVMS: mz 1012 [ M+H] +.
Preparation 44 5-R1 RH
FPrepagation $d;t y | (d| met hvnsi | yI | oxy}-2- a2-r4-(2-{3-r(1
23benelyibxsP 1-a1itna | B4{3-[(1R)-3-(diisopropylamino)-1-

é@%‘#@%ﬂ@?ﬂyﬁﬁéﬁ&%@%ﬁ&% %[QE ¥|q3ethanesulfonam|de
(3R) - 3-[ 2- (benzyl oxy) - 5\{\K[4 (2-{t(2R) - 2- [3 5- bls(ben

zyl oxy) phenyl ] -2-{[tert by
di met hyl ) si Iyl ] oxy}eth 1a@ no} et hyl) oxy] & \f(h/yl } phe

nyl]-N, N-diisoprop 3 | pr opan- \r

(o)
HN\S/

Al
Co

4-(8-aminooctyl)-2-[(1R)-3-(diisopropylamino)-1-phenylpropyllphenol (Preparation 53, 170mg,
0.39mmol) and N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tert-
butyl(dimethyl)silylJoxy}ethyllphenyl}methanesulfonamide (Prepared according to
WO02005/080324, 191mg, 0.37mmol) were heated at 90°C in dimethylsulfoxide (0.5ml)
overnight. Ethyl acetate and saturated aqueous sodium hydrogen carbonate were added and the
organics separated, washed with saturated aqueous sodium hydrogen carbonate, brine, dried
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1-am ne (Preparation 43, 346ngy, 0.30mvl) was
di ssol ved in nethanol (30m ) and anmoni um f or mat e

w@ 3@0mgrs26. 1nmol ) and 20% pal | adi um hydr oxi de PCT/DER0E000619

(43ng) added. The stirred o2acti on was then heated at

900C for 2 hours. After cooling to roomtenperature,

m xture was filtered and sol vent renoved in vacuo. The

resi due en u cetate 50rr1

Ceappee Aoae g MR et RpArS B e il U du oy coumn
Girematngraptiyos silea gelsayiag ate dichigtethdneaunethamt: BRzamimenia (99/1/0.1 to
8E/5R% t@%gm@ﬁb wm.&uh@h%tc%)npam dsA§e N oliestimd. emoved in

vacuo he title conmpound as a yel |l ow gl ass,

LRMRG/28 +"Bn‘z 742 [ MrHJ+. Preparation 45
N-| 2- (benzyl oxy)-5-1T1
aralidsst 4- (2-{4- (benzyl oxy) -3-) Y1

D

am deN—{2 (benzyl oxy [(1R) 2- brorm 1-{[tert-butyl (d
i met hyl )silyl] oxy}et h phenyl } f or mam de (Prepared

according to U82005/?35\590 440y,
(3R -3-[5-{2-[4- (2-

y N, N-di i
bi s drochl ori de

sal t (Prepar&Pl off 42, 600 0 95mm|t assi um

i odi de (160ng, 0Na4amDIl ), um hydragenh car bonat e

(480ny, 5.65muvl )o"were added to propionitrile (10m)

and stirred at 1000C under nitrogen for 24 hours. The
NH2{heneyloxgss- i 60 effterdrhatylidiroethy!)§ilGony)-2-H8r{B- [k ty3-(disopronyiamino)-1-

f)l?éﬁbiﬂp?’fﬁ{ -y Qﬁ%nyl}%tgl?éﬂ% Eo?etmf)ﬁen Iﬁ%ﬁﬁ%&ﬂ‘foﬁ’dﬂﬂd Fébgratlon 54,

ate: (13 S f J;%O‘% a Jroxuie on
P@ﬁ@v%onrrnowemfm%@rm%@.<a%%ﬂ P et
chrban@obagy \wélml)«eﬁ |rsetihanob(3gelaneheated’tg 706Ct dvernight. Reaction mixture was

g{/eﬁ %8[59 'QFE gﬁ%hmé ml%g %r’r’é&é@ an@ t(n,9 %I%n@ ré'm&@d gp/vgcuo The

urnish the title conpound n%
1676% "E’RI\/BPU"F#Q #49 c[oMm.q] +chrpfpétﬁgﬁaawl oﬁn 4@“1&@ Jg_eklel ing with
Bchidromithbige:hethatioybgod ambhig | (YS2/0.2 to 91/9/0.9 by volume) to furnish the title

[4-(2- amno)-1 -
p?{g%gupgaggéw ﬁﬁ%\}%ﬁgé(@tﬂpehcgny?>g%h iﬁgphen%net hyl) ) am no
}BMBymzZ 83 WMitkyphenyl ) f or mani de
N-{2- (benzyl oxy)-5-[(1

- 6[4(2 {4- (benzyl oxy)-3-[(1
%‘i—pér-—a%-sopr opyl am no) 1 -
' M {2rl ey o yieaRaiaeg hyl } ami no) - 1-{[ter
tbut yl ( di net hyI )SI yL] oxy} et hyl ] phenyl }f or mam de

(Preparation 45, 17 , 0.18mmmol ) was dissolved in
met hanol (20m ) and @ iumformate (230ngy, 3. 7mol)
and 20% pal | adi um hydgoxi de on carbon (26ng) added.
The stirred reacti on wast eated at 900C for 2
hours. OW

tert-butyl [2-(4-hydroxyphenyl)ethyllcarbamate (Prepared according to Journal of Organic
Chemistry 1999, 64, 1074, 1.0g, 4.21 mmol) was dissolved in dimethylformamide (8mi) and
potassium carbonate (1.2g, 8.4mmol) was added, followed 15 minutes later by 5-bromopent-1-
ene (0.99ml, 8.4mmol), and the mixture stirred at 60°C overnight.

After cooling to room temperature, water was added and extracted with diethyl ether, dried
(magnesium sulphate) and the solvent removed in vacuo, to yield the title compound as a white
solid, 1.2g. '



After cooling to roomtenperature, the m xture was
filtered and sol vent renpved i n vacuo. The residue was

w0 b@n/10mken up in ethyl acetate (50m ) and satRCEIB2A07/000619
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aqueous sodi um hydrogen carbonate (50m ). The organics
wer e separated, washed wth brine then dried
(magnesi um sul phate) and the solvent renmpved in vacuo

i e tl e conpound as a yell ow gl ass, 180ny.
ﬁMé mﬁ?’fg%@}aﬁ H +. Preparation 47
8- (benzyl oxy)-5-1Y1

b;uﬁ I f lealb rinla xy>et hvnqw nol i n-

2(1H)-one(3R) - 3-[5-{2-[ 4-(2-am noet hyl ) phenoxy] et.hyl } -
2- (benzyl oxyyphenyl ] - N, N-di i sopropyl - 3- phenyl propan-1
-amine bis h hl ori de salt (Prepara 42, 800ny,

1. 25mmol )’, d-% enzyl oxy) 5-[(1
| (di met hyl) si | yhfoxy}ethyl ] qui

R) - 2- br ono- 1-
nolin-2(1 H)-one (Prlepared.accqrgin 0 uy- 9286
)7\5rm0|)

, 615ng, 1.25mmol), potafsi umi odid

1.25mmol ), sodi um hydrogen car bonat et

were added to propionitrile (15m) and s |rred at

1000C under nitrogen overnight. The m xtu Was cool ed

and water (100m ) and ethyl acetate (100mY_added.

Organi cs were separated and washed with water (100m)
temebutyd (2-HA€penbOeh )i ylody) pleshylfetrafradsimatn Errpplatioe)d, 2. 3. $remol), (3R)-

%g%—%ﬂhl%§W%ob%n%]W N%lso-g%ylfﬁﬁ'le%ﬁoﬂm -BHhé f(Pl%gar@N according

omat ogr a on SI Iut|n
bt CWICP%%%E Hégeg‘%%’f"ﬁé)m fﬁ'ﬁ%ﬁl Q Tgogﬂg}nﬁ)l 6r|(o tolyl)phosphine
vomg/ b.8hynohp lauﬂr&i)lsdpmpﬁ/laihvlamhe t(themi,i 3.9remokp meoe muixesls inaacetonitrile

d Wit Rgorhfd R RediddHd goe I?Jr u?é A ré"a%tlon was cooled to
ﬁ%&iﬁ; C{gﬁgﬁ%&zAzocind solf/é\ent removed II¥ lve?cxo The S(due was
Itﬁkaw i W4y dnp Ry hdeeitd) GheyJrgdnis wieed Saplaratad, dited- (nafndseat sulphate)

tagéj {hg gglgeqq?ef@éfiﬂ JfXL{A th%xre@ oqjtemélls p?h%gf; Li&%nemgrlnatography on silica

Bl gutingi wu@ogemymgh@memam n@ﬂ"ﬁ?% q/%ﬁg rf? | 9}5@( ﬁ&yy\ﬁolume) to
AESYhe ﬂﬁéﬁbhwb@@{mréﬂiafé yeRswepah ad.5pn 41, 830ny,

treated with hydrochloric acid (8m of a
i@ﬁé ?ﬁ Ogﬁ@’fﬁﬂ "1, 4-di oxane) and stirred at room
t enperature over ni ght, and the solvent was renoved in.
\%ﬁ%ﬁorﬁ? resi due was dissolved in acteonitrile (8m)
an '

ept-butyl (2-14 - 1R)-3-(diisgpropvlaming)-1-phenylpropyll-4-

L (2-{441(5:{3 S ert=but yl (di net hyl
gd hemyeatybo dreihe pbaipate (Sali patent, 560nyg,
1. 24mm|) a d sodi um hydr ogen carbonate (368ny,
4.34mmol ) added. M xture heated to 85C and stirred
overni ght. R Pon was cool ed to roomtegperature and
et hyl acetate gnd water O '

NJ\

Tert-butyl [2-(4-{[(4E)-5-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyllphenyi}pent-

4-en-1-ylJoxy}phenyl)ethyllcarbamate (Preparation 57, 2.5g, 3.5 mmol) was dissolved in ethanol

(50ml) and palladium hydroxide (20% by weight on carbon, 600mg, 0.84mmol) and ammonium

formate (2.0g, 30mmol) were added and stirred at 90°C for 1 hour. Reaction was cooled and
|




added, the aqueous |ayer was separated and washed with
ethyl acetate and the conbi ned organics dried

w@ paghersegim sul phate) and the sol vent renpved POI/IB0QON00619
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The residue was purified bylcol unm chromat ography on
silica gel eluting wth dichloronethane: net hanol : 880
ammni a (92.5/7.5/1 by volune) to furnish the title

oglfjmgﬁplg%rbggyg %Ir{r(} tp%sgé%t reLm%l\\@d in vazcuo ?i'ﬁe Les:d'_ua was purified by column

cﬁmmamgrabm orl $iitiarget Elvtingiwithrstikipjonmitiae:miethana:88@ amnenia (95/5/0.5 to

S BB A pA Y hﬂ“?ﬁ?‘#"ﬁo) Syl 1 - 2- (hv
&RMﬁywﬁ%g ®no | {2-(benzyl oxy)-5-[(1

R) 2-({2- [4 (2-{4-(benzyl oxy)-3-[(1
guégsopropyl am no)-1 -

] phe I ethox)

Qﬂ mnaégamn 48 280rTg, 0. 30nm3|) was di ssol ved in

et hanol (6m ) and pal |l adi um hydr oxi de (20% by wei ght
on carbon, 14ng, 0.02mmol) was addd The reaction was
the hydrogmpated uwpder 40psi at rosmtenperature for
18hours, coWoomten‘perature and t he r eackH@n
flltered t hr ough~G sol vent

removed in vacuo to furnish theltif %und as a
gum 235nmg. LRMS: mz 756 [ M¥H] - PPHepdr ati on 50

Hortlof tglt b t{X é(s({@fp H)- se{aus% roﬁblérﬂhg)oabr%ﬂ{rg t@nyﬁ%xﬂ)henyl}pentyl)oxy]
At

st h
@hlgr[yggtgyl)gﬁ'b@rﬁatg | (Prep@@thgrﬁﬁl, H;g6p,n2 RPRi ! %F%Y%%d&é?oromethane

((4) dnanetBareoti (Bael) bid bydeochiorid mcia (thml fob/at 2Nbsblytion in diethyl ether) was
fgéjerz]jogﬁac @%%i&ﬁk stl réql_g\gégn &gfpg%ﬁi t)emgégfu?er SSlvédt a8 erh®ed in vacuo

was added
anditheirscidseaisplvecs FRpleaMEaRRRTH %Olé’ﬁ'ﬁé‘?'ﬁ?"&lié“ (G946 SHeGHfp furmish the

'[,h@c&,cﬁo\,j@msg\@ﬂowmyedgl n vacuo and the residue
1@@?%7 '\Z Iirater and ethyl acetate. The organic

:L, ated and washed with water then brine,
dri ed (rragneS| um sul phate) and the solvent renoved in

%@aﬂoﬁb@ resi due was purified by col umm
=nr omat phy on sil | ,e! el t)|( -Il-

{disparopwbnato)-d-phemdpronyil-#- 5. 51 g. Preparatl on 51
S xylphenyllethy)aminolethyl}phenyllmethanesulfonamide
Hhabbherieivioniphenvicty)aminoletjohemiinethanesulionsmide
phenyl propynpheny ct-7-en- 1-yllim dodi carbonate
di -tert-butyl oct\ -en-i-ylimdodi carbonat e
1.98mmol ), (3R)-3-[4
LN, N-di i sopropyl - 3>gfienyl ELO

4-{5-[4-(2-aminoethyl)phenoxy]pentyl}-2-[(1R)-3-(diisopropylamino)-1 -phenylpropyllphenol  bis
hydrochloride salt (Preparation 59, 400mg, 0.68mmol) was dissolved in water and basified with
saturated aqueous sodium hydrogen carbonate, then extracted with dichloromethane. Organics
were dried (magnesium sulphate) and solvent removed in vacuo. The residue was dissolved in
dimethylsulfoxide (0.3ml) and N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tert-
butyl(dimethyl)silylloxy}ethyllphenyl}methanesulfonamide (Prepared according o
W02005/080324, 400mg, 0.8mmol) added, and heated in a sealed vessel at 80°C for 6 hours.



W01994/1 1337, 560ng, 1.16nmmol), palladi um di acetate
(27mg, 0.12mol), tris(2- methyl phenyl) phosphi ne

w@ Z®8mgo782&8 24nmol ) and N. N-di i sopropyl et hyl am nBCT/IB2007/000619
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(0.304m, 1.75mmol) were addled to acetonitrile (6m)
and the mxture was heated to 900C and |eft to stir
overni ght under nitrogen. M xture was cool ed and

Al Gl o 0o JHEBE St Mot o8 A, BRI D B ¥ hane, ared
$aagnesitre csulpiate Byl sQdnti menyed oy eacueafisorasidae weeimyefied by column
glrnjoﬁlgtoé éll%ﬁ‘g%”éllﬂlﬂ@tmﬁpu d@ﬂlgroﬁﬁﬁlaﬁ@llné‘tﬂﬁﬁol -B&IENA6hid (95/5/0.5 by

vacuo. resid purified by colum
PIHBEILP W%ﬁh‘if“tl’fﬁog‘w?@aw@g‘lg eluting with
dRwist mrzege {Nnadle: met hanol : 880 ammonia (100/0/0 to
ﬂapy volunme) to furnish the title conpound as a
SOMTY. LRNB nizl727 N% +  Preparation 551

=3:(dlisaprop

e i a¥a oia Y

no)-1-

-JD nvilpenty)oxylphenyllethyl)aminolethyi}-2-

vdr o di carbonat edi -tert-butyl
}%?\%gl}ff bl ‘?3 [ (1R) - 3- (di i sopropyl am no) - 1-

phenylpropyl]phéﬁgg}oct 7-en- 1-yl]im dodi carbonate

(Preparation 51 Ong, 0.73mmol ), palladiu
(20% by wei ght un arbon 100ng, 0. 14nmol)
ammoni um f CI4S DI ) were dissobyed in
et hanol (2 and heat o 700C for 3 hours /L\
React i ogotti™fure was coobhed™ard ad e'N

sol vent renpved in vacuo to yield the t
as a clear ou , 340nmg. LRVMB: niz 640 [ M+

Preparatlon

ARAYPE: <¥h9D| ﬁtteﬁ!ba@gdnﬁet fé’ yl{@gs prAb-spheny|

m_hydr oxi de

, [(gusqprt{ angr@p;ﬂ @b?qy@fﬁpﬁlbji hg_droxyphenyl penty oxy Tphenyl}ethyl)aminojethyl}

'pﬁé\ﬁl]?ﬁétﬁér%ﬁwo]warﬁidhy@f@am@&mBQ’| 3aneigy |0.37minakd) dias akdsavest @ ethanol

ar e
Ao BhE stounar ik o SRR oo paREluERghise on carbor
4230k we et addad .and heaiechin 9%@ H@rb thR%Fa@umlxam wap énen cooled and
Hiterbd! thPouh I ArBREI AahE 5@t AdmoveD IR e IR fainishahe @@l aoempbund as a
wqg k gg&gﬁn vacuo and the residue dissolved in a
rgPRe! %yl acetate and saturated aqueous sodi um
hizMSomarBs8ivitdinat e. Organic | ayer was separated, dried
(magnesi um sul phate) and sol vent renpved in vacuo to
ield_th title conpound as a yellow oil, 170ng. LRMVS:

kﬂ+ Preparat|on 54 N1 2- (benzylocy) 5-((1
: &t r2-f[erty (8-f3-1T1

IB)J y@(jlrﬁgﬁwkléﬂm %A)ﬂﬁﬂﬂﬂ@)@fhﬂ)ghenoxylbutvl} 2-[(1R)-3-(diisopropylamino)-1-

henylpropvilphenol
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30

phenyl propyl I - 4- hvdr oxyphenyl ) oct yl ) am nol et hyl >phenyl
| met hanesul f onam de

wa2¢ogAemsesrooct yl ) - 2-[ (1R) - 3- (di i sopr opyl am no) PAF/[B2e0M100619

propyl ] phenol (Preparation7%3, 170ng, 0.39nmol) and
N-{2- (benzyl oxy)-5-[ (1R)-2-brono-1-{[tertbutyl (
di met hyl ) silyl] oxy} et hyl ] phenyl } net hanesul f onam de

bt @ aredriphas T KEO RO BaPPBdalo) sy ARt ton
mmer ni ght. Ethyl acetate {aﬂe(ds@t[uﬁ&ﬁé@lsww@u@%@w@nﬂprowﬂ -4-
?@@Hy&}%%was ghfile M?ﬁgrbéﬁiug%db@nﬂ/dkbﬁo&feg?dh' (Fiieparatlon 13, 1.30g,

sat ur at ed eous sodj u bonate and
Romgh ies ABOIER 8.4 B0 Gt ARG TS gy agrbonate
aittorbiethael. Viendrgareniayee das bepasated) dricB{magresiuthusiphets) and the solvent
%H{obéd lﬁq/agi%éﬁl%g o GAE QIQ%I\Q;G r,a&lg ntie @Ian&%ﬁd ged benzyloxy) -5-[(1R)-2-

ronet hane ano
(»rg@pﬂr{gertbqtﬂ(dw;@m'y@xwhwwaw&y'e%ncr* ur rﬁfgﬁ?afeﬂe Cpopiing o
mmow@geﬁ 1aozyn@ b@emaiol), sdffry hydrdgsB: carmbrat® 137 0fnigh 6 8mmol) were

c% araf | ¢ %Oa{g ? (#g-rret%ﬂ& (si}r %_%/vr%n)l( ht. ,EﬂeF (;goh(%% tt%e solvent was removed in

@cug a(nd. the dﬁl%ngﬁndﬁggl\leg mpﬂ@”ﬂﬁfprﬂ?tb?ﬁﬁ Omnl) and washed with water
PSRy i Bing! (iO?rﬂ} YiligcArAagadstinntliphat®) hmdm@xwetm reyrl oveeinhvacuo. The

pegl%iﬂeﬁf re%umté)j.{entleg# néy( beglg%: oﬁi@mg érénlh[ r al gel eluting with

ﬂ):hl@omdtharwpetwmm aromortia - (95/5/1 to 90/1091 by volume) to furnish the title
qgﬁgmhpggy gé&ﬂgdroxyphenyl}octyl)an1no]ethyl}phenyl

] esuij am de (Preparation 54, 90ng, O | Omol),
hWﬁrﬂ‘ te (130ny, 2.0mmol) and 20% pal | adi um

hydr oxi de on carbon (20ng) were m xed in ethanol (3nl)

BRi.AGH@d to 700C overnight. Reaction mxture was
r‘%gh_u_l"oo ed and flltere.

eIutlng mnth dlchloronethane nethaﬁol 880 ammoni a
(98/2/0.2 to 91/9/0Q by volune) to furnish the title
conpound as a gym®{o~furnish the title conpound as a

gl ass, 82ny. /5. HMl z 783 [ MtH] +. PreparaQﬁpn 56
tert-butyl {XfF '

[ 2- (4- hy¥ oxyphenyl ) et hyI carBanmat e (Préparked 67—
accordi ng to° Journal of Organic Chen1stryEi:ﬁ9
b

rt-bu

1074, 1.0g, 4.21 mmol) was dissolved in
di met hyl formam de (8m ) and potassi um car ate (1.2q,

A L8 8e at er by
& PRl BB P ety e Ozf Feh he mix we
Qutylfwre@ihsé)sllyacw}etrww?lm}@}hxl)phmxé?uw i(1Ag-(tsopigpyigmino)-1
d ﬁfo@?l}gbhéﬂwol lratioR 22 dgkeY, amirrmal)rmt giskowied h;l?;;hanol (5ml) and
| e 9 riw 0§ lﬁ &d¥on (58mg) added.
Sorain e, L TRA TR by LS, L sopo ase
ke stirngdir¢astion was heated at 85°C for 18 hours After cooling to room temperature further
ammonium formate (140mg, 2.22mmol) and 20% palladium hydroxide on carbon (20mg) were
added and mixture stirred at 85°C for 3 hours. Reaction mixture was then cooled and filtered
through Arbocel™, the filtrate was collected and the solvent removed in vacuo to furnish the title
compound as a glass, 311mg.
LRMS: m/z 784 [M+H]+.



solid, 1.2g.LRMS: nfz 328 [ M+Na] +. Preparation 57
tert-butvi

WO 200040782 4E) - 5- | 4- (benzyl oxy) - 3-f (1R) - 3- (di i SPEY/BRY7A90619
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i no)-1-pr ienylpropyl!lpr ié&hyl}pent- 4-en-1-v
poxy) phenyl ) et hv pcarbamate tert-butyl
{2-[4-(pent-4-en-1-yl oxy) phenyl ] et hyl } car bandt e
(Preparation 56, 1.2g, 3.9mvol), (3R)-

3- [ 2- (benzyl oxy) - 5- br omophenyl ] - N, N-di i sopr opyl - 3- phen

PrepaajienB4l - ami ne (Prepared according to WX0411337,
ien%tw {% r?J@nA(benﬂaN) @% Hﬂé%@&p@&p@lah%m 0. 4nmol ) ,
trT DNOSphi N Jm\a1l nmol ) and

‘?.”d’”\d" mgltiviel 2eere mxed in

acetonitrile (12m dega Mt argon and t he
heated to 900?\? reac was cool ed to
room t enper at rough soI vent

renoved i n vacuo. Tl’i'e reS| due wasy a

4 i ter .
and ethyl acetate, the organi cs séparjated, dried
(magnesi um sul phate) and the sol% S

the residue was purified by colunn chro 'tography on
silica gel eluting with dichl oronethan t hanol : 880

ﬁ_p(ﬁ/fﬁé'ggghén‘}lsﬁq/ d%etﬂlé?ﬁ(yl]c‘!é?ﬁéh@?é t QDrE;'}érréH Shac,tcbr@mg to

ow f oa $
mﬁgwﬁﬂﬁ T68.¢5aMaR). SR cRPIAR 0. PR petms ke (670mo
Rlsmdndf)di | ampr oy aabanagdxy)k3-{(pResidigpapylainind)-1-phenylpropyllphenyljethyl

?1 %aﬁ%s’ﬁpxh%w P)'GQ)%%IXA 256’ ’éy4ng%Mo}) %Wh\})(@@{nb(@imee(wml) and stirred at
F2°°P@V%Wma\ﬁess{>@me D1 9ry)ang sftyhariate (1 PR} WeE ABRM RifRauecus
|ld9f@r) wés mbﬁf @&‘;ﬁdﬁét@cpuhd phieBist Wi ftirther ethyl actate (100ml x 2). The combined
Qrggalcs \g cfr?d &/aé/ nés%r# vlkf?azg) Fﬁyg'\:e%g&o t?e?@c[v%{l 'nq/%CIZJ The resndue\
pab perified hy eglemrostireraatogramyiop silied g elutiig wWikrdishlerontatigrgimethanol:880
Qg\grﬂﬂmbéésﬁ (3¢l v@ﬂﬁ@)ﬁh&&p@@mﬁ{%tfﬁit(oﬁs Wore @A tMUEfdﬂ/ent removed in
aaded_an for oul ea

Stipolr e 15 drrora] DA ALEE S sy Rt &P plfne croom) was
raddanlv dtie i anganizs Weare T wasbied éthvResiepusr N@Qféd1 Wy 129011 ynB) then dried

g @'@BEH%I@HQ& &MY 1Ré Eél\ﬁaﬁt @lov&d MtvaBib t8iyleld the title compound as an oil,
| or omet hane: net hanol : 880 ammonia (95/5/0.5 to

d6P90/ 1 by volune) to furnish the title conpound as a

wRMSemfzeprMiAH]66g LRVS: mz 617 [ MtHI+. Preparation 59

4-{5-r4-(2-am noet hyl ) phenoxylpentyl)-2-r(1

R; - 3- s_di | sopropyl am no)-1 -phenyl propyl i phenol bis
|de sal t Tert butyl
oy dathyilFE-( b -ijipy
ls.4- phenyl }et hyl )car bamate
@g?_nevﬁo:%dn UF{-L}%?{A Q\B WA was di ssolved in
di chl or onet hane ></©/ .
H,N

.2HCI

tert-butyl {2-[4-(2-{4-(benzyloxy)-3-[(1 R)—S-(diisopropylaminp)-1 -phenylpropyilphenyli}ethoxy)
phenyl]-11-dimethylethyl}carbamate (Preparation 64, 1.72g, 2.48mmol) was treated with
hydrochloric acid (4M in dioxan, 15ml). After stirring over night at room temperature the solvent
was removed in vacuo to yield the title compound as a colourless foam, 1.60g

LRMS: m/z 594 [M+H]+.



(20m ) and ethanol (3m ) and hydrochloric acid (12
of a 2M solution in diethyl ether) was added, and the

wOorRoorem2&t i rred overni ght at room t enper at ur ePCBIB20€1100619

10

15

20

was renmoved in vacuo and th# residue dissolved in
di chl oronet hane and sol vent renoved in vacuo again to
furnish the title conpound as a yell ow foam 1.6g
LRVS: niz 517 [M+H] +. Preparati on 60
N-r2-(benzyl oxyV5-{(1RH -fflert-butyl (dimethyl)silv
ﬁumgﬁ:iﬁLTZ (4-r(5-f3- rp R) - 3- (dllsopropylan1noH
-k Al MAoky)BEIMRY3) @RcwbroiEMh)at hv
1 | S 8.1 gé-[4-(2-am
----- R OHE RO X ety = 2= a opr opyl am
i ‘ i hid}onei s hydrochlorlde sal t
(Preparatlon 59 400ng 0. 68mmol ) was di ssol ved_in
wat er and basi d/MAth saturat ed aqueous so
hydr ogen car bondt®sj. t hen extracted with
di chl or onet hane. O anncs mere dried (magnesi um

sul phate) and vacgo e res\g/e

was dissolved i i met h ‘ulw de
(1 R -2-bronf1 -{[tert_utyl(

dlnethyl ; t hyl ] phenyl } net hanesul am de
(Prepar cor di to WO2005/ 080324, 400 O. dnmol )
added, eated9n a seal ed vessel at 80 or 6

R
Ohﬂghwgamm@mbpbﬁdw@pcw&e solt (PeeperatiomB% S80M OB3EYNS); SrfP@“ZV'OXY)
gé‘-ﬁro%ﬁ EH& but&l@ﬂn&b(yl)@@hé@féﬂ@l]duﬁﬁm DA RGHRY(Pedpared according to

g/g&ggé / 5(9%%” r(nlcg) z—mdgs;yd@%l rrngnnﬁa n?ngg E%m 8ggmmol) were
addapdq radetorBBNGM) laRN/Blirred 2t 9PAG updar H]t:pgelpfog ggmgyrﬁoﬁ'negmg(ture was

{bﬁé s]olvent removed in valcuo .The residue w;s then partitioned between water
ﬁQ’nl garnt(i difcflilt@g)me | mtw fhe igygps Q/el)arated \gnd ghAé alqzx(esous layer( extracted with

pnberydightonpyethahe Hvainp Thp lvemiihgherganids) weg diidveimpignasiuny syirpate) and
erkgfb tl'r%l\dveg in 55 %G5, Ry %@Ué’ bl REEBHENPRHEH SHatography on silica gel

_ep rqgewlt%ec@ﬁj cyq:r@qg aﬁ@mﬁe&]afg rq89 |a]n6399}a (%5/?/?'5 t? 30/[2% b{' I§°lf"(’ﬁ.) to furnish

We-tBe compound as a gum, 100mg.
WRYo]s]? am no) - 1- phenyl propyl ] - 4- hydr oxyphenyl } pen
?E‘M%@y’ﬁg@ﬁ@ﬁ Yet hyl ) ani no] et hyi }
phenyl ] met hanesul f onam de (Preparation 60, 350ng,
@r &raasH 87 was di ssol ved in ethanol (10m ) and amoni um
tl‘?ﬂét&bu Uimjegmwoﬂréd({zzlg%wﬂ( Fﬁ%‘ (WQO %Wlé?ﬁ(hgel sHénylpropyi-
] WET e duued—drd- neat JuuC T
hoﬂtﬂLM@ﬂL i ' gigetny i -
t hr ough Arbocel and t he solvent rennved in vacuo to
furnish the t é conpound as a

X@u@@*
q

8-(benzyloxy)-5-[(1R)-2-({2{4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-

25 phenylpropyllphenyliethoxy)phenyl]-11-dimethylethyl}amino)-1-{[tert-

butyl(dimethyl)silylJoxy}ethyl]quinolin-2(1H)-one (Preparation 66, 370mg, 0.37mmol), ammonium
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colourless oil, 250ng. LRVS: mz 858 [ MtH +.
Preparation 62

W@ 2004467828 2- { [ (2RV2-r 4- (benzyl oxy) - 3- ( hvdr oxy me¢TiiB2peitn®o619

nyll-2-(rtertbutyl ( di nethve
si |yl | oxy) et hvnam no} et hyl ) phenoxyl butyl)-2-r(1R)-3-(d
i i sopropyl am no) 1 phenyl propyl i pheno

BF‘&%@, K%ﬁw%zy 9T mop g 5%9,)/3?@?? lbrﬁ] grlo)\((?éle Pft% 6Lr¥3$ﬁ)(10’5m(g$j We2Cmixed in
étﬁar[oH(S(’M)- 4r8l-eted RY 83°Q, dindas Gpritspgen Atmerphere, overnlght Reaction mixture

fﬁ(@)i lcgigooé{rlnj éred throu h CellteTM and the flltrate solvent removed in vacuo. The

ut oxy r bamat e
'ﬁ’?‘d‘ﬂ%c Miasr i Rystiaga| PV ( FGP'éﬁ‘ér a?hr%?g‘igiap S'ﬁ°a26ﬁﬂbl gluting  with
&hla‘ﬁod réth&BaHevedhdnol: 8130mdmrae{gm/zswtasrtata@!ﬁVoadpwolu-e)sto dlirnish the title
c and di chl oronet hane. The organic

(%n '%eé]s @'[e"ggﬁ%gd dri ed (nmagnesi um sul phat e? and
tﬂﬂ‘éssmﬂz%hfﬂmﬁé'noved in vacuo The residue was dissol ved
in acetonitrile (10m) and {2-(benzyloxy)-5-[(1 R)-2-
brorm-11 {[tert-butyl (di methyl)silyl]oxy}ethyl]phenyl}m

(Prepa:qed accordl ng to V\DZOO4/ 032921 ,hl. 02ny,

Fdx dﬂ-%hgﬁﬂh%ﬁlaﬁ&u%%%@d sti rred over ni ght . .
C00 |ng € solvent was renoved in vacuo and the

resi due was di ssol ved in dichl oronet hane ) and
washed with water (2x20m ) then brine (2d , dried
(nagne3|un1sulo'-t%) and the solvent renovd i n vatuo.
The resi due« D ad_by_es 3 aL-ogLapy
silica gel tlng with dlchloronetha -thanol 880

amoni ap6% 1 to 90/10/1 by vol une) OH MeSh Mde

title conpgydPas a gum 388ny. LRVB: miz 874 [ MrH] +.

Prepar ati on 6,3\4 ITL R-1 -fflert-butyl (dinmethyl)silv

poxy}-2-((2-P4-(4-{3-r(1 R)-3-(diisopropylam noH

PQEQIng l'WdRRME'(TO‘VB on carbon, 20mg) was added to a stirred solution of ammonium

ﬁerélt? L&fyg. nn%fq}wléa %@p'}\?[}y LSl Y LATRNA G- benzyloxy)-3-[(1R)-3-

wiigoprdplarh Eno){{ -pIRRY Ip@p{inbgriyiaezi@anxiyylaginohiflienxapividipnethy syl
étll H&"e{w{/lfn‘?&r’cﬁahggdﬁl)r(amlde Preparatlon 4, QOmg 0. 091mmol |n methanol (10ml) at

T pakeLvl JAnenoxl L YLl 2
OPTFQ?mBer?THTer un %Hgﬁélf% 13}99 0 émparature

ey ﬁﬁ%dahﬂoogh ﬁr?boce’&%mg fult&té&a&mctll)ecteﬁandjlhs $olveredem<pved in vacuo to

et hanol

5006 LA ATRAMIGBA S ZRAIG o S4Bk e
mmwanopyl}%m/dr%mnﬂhdewa@ﬂln@aw}ﬁ Aydrggeheny} ﬁ%hmswfe”am'de as a
MixupE wﬁr%lsidnw ainfhoh RAIMToTRIG) ERMIB UM, 811 ymmte Thig AN Wats dissolved in

[?ﬁ'glgygﬁog%%pl 5@%&9 mv\éw‘?m%élé%n n%%?ﬁrﬁ) ﬁ @gﬂo L'Brigg ?89?%%@'&mol) wés
fidrred 3 dreurogtion RergomiternpendinreuThe rapetion Nemstived Fqs 62 Bpis and the solvent
FérrHv@J @Fder reduced pressure, the residue was dissolved in methanol (10ml) and 880
ammonia (1ml) and the solvent removed under reduced pressure. The residue was purified by
column chromatography on silica gel eluting with dichioromethane:methanol:880 ammonia

(80/20/2.0 by volume) to furnish the title compound as a glass, 35mg.
LRMS: m/z 697 [M+H]".

Example 2
N-{5-[(1R)-2-({2-]4-(3~{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-
hvdroxyphenyl}propoxy)phenyllethyllamino)-1-hydroxyethyl]-2-hydroxyphenyl

methanesulfonamide




t hrough Arbocel (tm), the filtrate was coll ected and
the solvent renpbved in vacuo to furnish the title

w@oovpoorse8 as a glass, 3 1 1ng. LRVS: mlz 784 PCT/IB2007/000619
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[ MtH] +. Preparati on 64 tert-7butyl
{2-r4-(2-(4-(benzyl oxy)-3-K1l FO-3-(diisopropylanino)-1
- phenyl propynphenyl ) et hoxy) pri envn-1
1-di et hyl et hvDcar bamat e tert - butyl

[ 2- (4- hydroxypheowl ) -1, 1-di net hyl et hyI ]
(670ny, ﬁo'

R)-3-(dii SoprgEyham no) - 1 phenyl prohenyl/}J@t hyI
met hanesul f onat € (Preparation 36, 2.4g7 498rNrl )Mewer e

e e v S

ahqna('P@PY'h@OYWC)XYW@P!é}Pﬁ’@@é/éPhePWé"hH ]é?yer was then
gHef }n&dﬁlﬁhn@é@fbrﬂiﬂmw (Pichdraficnr ﬁhelgsrag hyl11meloht @as dissolved in

Eei[glé\ﬁi ofurﬁrll_r?4mu)| ﬁ et blzggle %ﬁeogtg% ﬁ&ﬁ@dkﬂ@dgldg &és%ldo 58mmol) was

Ftided nremeonm'owasrosm rtmweé@tur@yﬂ@d?@m‘ﬁn WAY Bifgt (LA PRYS afﬁﬂ the solvent
Sdnhdved uB&dr Rlutkd rwes%rbhtﬁél eblQ eaetdvanesdmt hathatcl 880h) and 880

\ﬁEF’é’n‘Fsz“gf‘%dg‘{‘%ﬁ‘gyﬁ"ﬁo m%r\;e untdh erreg%t%\d/ g%rs&% % Jloagr]f #ﬁ\pﬁte solid. The
sglidli whsedissalsedingseshane(1 mli aﬂﬂrmﬂmate@ Mijiran @f(ceéf ﬁwlsopmpylether the

368 cgfégte ﬁlﬁ‘:ﬁ@n gorl]f%mh thewms Kg%ls—l&?dl ilsTél ?gugarr?m iwgg.
Wi agueous
LRl ra?fiaﬁ? o : x 2)

gnesi um sul phate) and the sol vent

renmoved in vacuo to yield the title conpound as an

‘ LRMS: n12 694 [MH—|] +. Preparation 65
I I

5. GnHDI)

wawa v'v

pﬁéﬁvﬂbﬂn@gnﬁmb}iﬂhﬂﬁd&b M]desla)k\tphbm‘}memamgglfonamld

{2-[4-(2-{4- (beggyl oxy)-3-[(1
R)-3-(dii soprop |'ar§ no) -1 -phenyl propyl ph%ﬂyﬂné et ngy)

phenyl]-11 Nyl ethyy bamat e ( Pre& ation
1.72g, 2. 48qppl) was treafed wAh hydrech ; Ie
(4aMin d&xah, 15n). After i 71 ng over r§| ght af

yiel d the tigd €oconpound as a col ourl ess 1.6Qg
LRVS: nfz 594 [ M+tH] +. Prepar ati on 66

&rﬁsg@ﬁ’zy [mwd'ﬁ‘@*y'ﬁ)'{)gxﬂé ({24 Rk ¢rrh BBEYDrOPNAMITo) 1-
IBHWVF%Y&S‘E)@Y%?’&&W qibgtto?,q( Btwyl]gﬁylémm ethyl]-2-hydroxyphenyl}

Inettianedutigriagtidey(Pleparatian) 151 190nfg; @£2H ol Wes dissolved in tetrahydrofuran (5ml)
dhdRiNSLthRdthHahMetihionhdriae kdhi finAbil Whs 88Rd dropwise. After 29 hours

a mixture of tetrahydrofuran (5ml) and 880 ammonia (5ml) were added and after 15 minutes

roomterrper‘é“!wg%@ t he sol vent was renoved acuOMfo
|

brine was added, the organic layer was separated, dried (magnesium sulphate), filtered, the
solvents were removed in vacuo and the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880 ammonia (98/2/0.2 to 92/8/0.8 by volume)
to furnish the title compound as a white foam, 90mg.

LRMS: m/z 732 [M+H]".

Example 4
N-(5-{(1R)-2-[(7-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenoxyheptyl)aminol-

1-hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide




(3R -3-[5-{2-[4-(2-am no- 2- et hyl propyl ) phenoxy] et hyl }
- 2- (benzyl oxy) phenyl ] - NN-di i sopropyl - 3- phenyl propan-1

w0 2007ne7skd s hydrochl ori de salt (Preparation 65PCHBE20E/000619
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0. 83mmol ), 8-(benzyl bxy)- 538[(1 R)-2-bronp-1
-{[tert-butyl (di methyl)silyl]oxy}ethyl]quinolin-2(1
H) - one (Prepared according to WO2005/092861 , 405ny,

0.83mmol ) and sodi um hydrogen carbonate (244ny,
2.9mol ) were added to acetonitrile (6 and stirred
at 900C under nltrogen for 20 hours. Thew#xtur vvas
cool ed and the so ent renmoved i n vacuo. The reSJ\ue
was then par nedNbetweemwater® TN e

di chl or onet hia ), the layers ated aipd the -
aqueous | BgerYextracted with further AfoMenetMrane

(40m ). The amabimed organics were dried (nmagnesium

sul phate) and tﬁeo sol vent renoved in vacuo. The

resi due was pl'.Y'relfl ed by col um chromat ogr aphy on

sl (54{@ B)- g<ttertedutyl(dimgthysiiyiloxli}-1i(7 el B-{niBY- Sréisapnapyiaino)-1-88Dylpropyil-4-

ﬁ\{%b@en% E{ygarﬁn%&hﬁpé M&yﬁ%mﬁ)ﬂ%ésuﬁf&a‘rﬁﬁeﬂ' Fhedaiftion 20,

100
pgrg@a,oé)@7rawo@7w§ 1d}sfolp3rag _in fqegq}ydr}gm%n ((%"Fﬁe?'}%/ll{ Iyd;gl}-lyrethanamme
itudride? (7A - 6231{1&00 (whs B)jde'ﬂ- dropviisopflepys Aodre @) mikture of methanol

i@n ?#?%ygrﬁ'?ﬂ@ﬁi \9/:5 %X%éﬁvcﬁ Q%J %{\Segﬁg X)fﬁqtﬂéke{ﬂg sBﬁnin(t {vas removed in

MycuonBheGesitieenwad @s@pyveq; m[cﬁcﬁloromethane and the solvent removed in vacuo again
B 2né { daibide (wWasl ‘bu&ftéensy | X Thiofnbtography on silica gel eluting with

iSO
BaABIraRG P RA AT BTREYS ARG 19 S 12 R RS s e the
coropoubd g & @hitebadlig,I30mg.
?%mgt Al er8 mhatid. oxy} et hyl ] qui nol i n-2(1H) - one
reparation é6 370ng, 0.37mmol ), anmmoni unformte
(234ng, 3.7nmmol) and 20% pal | adi um hydr oxi de on carbon
Exdpes were m xed in ethanol (5m ) and heated to

Ellie ?ph&‘(/féfdﬂ»\/lgﬂhvdrg@ﬁ%{ﬂ%oxv)

(&

mxXtuare V\Tdb T ETI Coo Irrtered throu
v & alith I2e: s tha f

silica gel el .
anmoni a (97. 5/0. 2510
furnish thg e compound >3 BORY S
821 [MrH +. Exanple 1 N (5- {(1 R) - 2r(10 3f(1Me
R) - 3- (di i sopropgfam no) -1

- phenyl propyl eh\Rir oxyphenyl | decvDam noi

hvdr oxyet hyl | - 2- hvdr oxyphenyl ) met hanesul fonarri de
Rayo(aehizylonyfg4{n B)2-({2-[4-Ra%mn zyay)sit] R)2olisrpaganideled t o

gh%‘éd I Wﬂahéﬂ}l tihbRSbradyanTRRiHay fRrat e (344ng,
by S oS BB e e S et (FERRARIER, A2 FEp1 078mmo)

w3s d(sdtblva‘zlaﬁ) ekl a2 Gmmionium formate (200mg, 3.17mmol) was added, heated to

?F? p%ﬁ{&' rr{ Q{b‘?&%{c{qe} (ﬁ?“% Y, vﬁbhilon ¥ArbGHM5BRY; d:07mmol) was added and

after 30 minutes the reaction was cooled to room temperature and the mixture was filtered

through Arbocel™ and the solvent removed in vacuo. The residue was dissolved in
tetrahydrofuran (2mif) and N,N-diethylethanamine trihydrofluoride (59ul, 0.37mmol) was added
and after 1 drop of methanol was added and the reaction mixture was stirred over night. The
solvent was removed in vacuo and the residue dissolved in 1:1 methanol/880 ammonia, the

solvents removed in vacuo and this process was repeated 4 times. The residue was purified by
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oxy}et hyl ] phenyl } met hanesul f onam de (Preparation 4,
90ngy, 0.091 mmol) in nmethanol (10m ) at room

WO e0vpaemetire. The reacti on was heated under rePCTIB20@Y000619

1 hour, cooled to roomtenparature and filtered
t hrough Arbocel (tnm). The filtrate was collected and
the solvent renoved in vacuo to yield .
N (5- ert - but I
‘?“‘["("1 ro@ategrlaé OB’P |§? %I %@kmglwlw d?cﬁforc%ngtha)f%x,}ne%\akc(l%go {ammoma
bepyb prappnp] bydolydy toxyrpiseihy tilekempoingraseoyhite glid) 28may d

B t hanesul fonam de as-a mxture with
?@\é?%& Ut lumformate. LRMS: mz 811 [ MtH +. This
m xture vvas di ssolved in tetrahydrofuran (4nl) and
ERini}a86! (2n1) and triethylam netrihydrofluoride

. . [)§)

9L rok lbutox
. V. [T ) ours an
dryinllan i A SieiyiEg CHOPE aNM { e the
resi due was di ss ved in net hanol (10 Hdre
ammonia (1nm) anpl tihe soI vent Wc&d
pressure. es due"Was puref ol
chr omat ogLaf

aphy” on S|I|ca gel eluting witp
di chl or onet hat 1epnet hanol : 880 anmoni a (80’ 2.0 by
vol une) to furjgygh the title conmpound as & gl ass,

35my. LRVB: mPz 697 [M+H +. Exanple 2 N-(5-F(1

R5-A1 R RifeA-BUBH diReth{l)iva-0 dibi (&5l 133 @isoprokflamino)-1-
h@gﬁg&b@;ﬁ%}?g en o}butj)gl)]hex¥/1a[n|nohetr]ys] -2- hydroxyprienyl}methanesulfonam|de
Sﬂr¢pazaﬁh'\1'dﬁ@)xy1:?9@§yl9 irBmehnass Fsolef d%r\ﬁe{t@ Xd(f?ﬂ‘“f% im') and
m{e{h lsrhtnetlﬂwdvdﬂﬁéidaﬁ(&mdl YB5amehdowss adiell{ Zhd featiBn{\dag ftitred at room

I.SO r 0
57]{ 6 AP T §r¥ h%p rtﬁ«g )?8% en;(] ); ovred in va tﬁ] the IdUﬁ vYa}s digsolved in
m@yhetuﬂyh]ﬂ) gnd B§QU aosoppia d Hph pn@gh«p §Q;| epa laé/acuo the reS|due was
95’%&@ﬁﬁt§He}?xQnélQ1ml9%ﬁ@ Bs@aHFﬁ@S{iih)ﬁM?%ndj treSdlvédrembved in vacuo. The
etra [ OT uran net nano
ety Plntaer gt bt (e St ooty g cana
dididerdmethamarestpanot: 88@ranan0mm@ﬁﬁ1ﬂ/éﬁ1b&rvalvmﬁ)et° forpieh thedide Fesppound as

g@ b@tgﬁ;ggn §.or 24 hours and the solvent renoved under
ressure, ,the residue was di ssolved in

HBMRARDI: "'(/Zlf)\?l[y""ahd 880 ammonia (1m) and the sol vent

renmoved under reduced pressure to yield an off white

%Ijn&”The solid was dissolved in nmethanol (1m) and

g‘r‘tated with an excess of d||sorop | ether, th
gdﬁ'i‘[(d_ A‘;4_‘g‘ :':_.!.‘.!..!I"tl ..-. .. .‘..ﬁ-

arfifio)a1 -Mdkdxetismi2- e drok nvl}tth‘\ﬁnderi z718 [ MHHF.
Exanple 3 o
N-(5-r(1R)-2- F4'&{4(3 Ki R)-3- (D i sopropyl am no) - 1-
phenyl pr opy varoXyphenyl ) but oxy)

phenyl | et hy i no) - 1-lavdroxyet hyl | - 2- hyd mxyp%gnyl >me
t hanesul fhanide N-{5-] ) - me
-{[tert-but yHedi net hyl ) b 2 : Wl
R) - 3- (di i soprogyl ani no)-1 - :

N-{5-[(1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-({2-[4-(4-{3-[(1 R)-3-(diisopropylaminp)-1 -
phenylpropyl]-4-hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]-2-hydroxyphenyl}formamide
(Preparation 30, 280mg, 0.35mmol) was dissolved in tetrahydrofuran (5ml) and
triethylaminetrihydrofluoride (0.29ml, 1.8mmol) was added, and the mixture stirred overnight at
room temperature. Tetrahydrofuran (6ml) and 880 ammonia (6ml) were then added, the mixture




phenyl propyl ] - 4- hydr oxyphenyl } but oxy) phenyl ] et hyl } am n
o) et hyl ] - 2- hydr oxyphenyl } net hanesul f onam de

w@ Rogpearsat | on 15, 190ng, 0.22nmol) was di ssol vedI/iBe007/000619
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o5 By

tetrahydrofuran (5m ) and B9 N di et hyl et hanam ne
trihydrofluoride (0.2m, 1mmol) was added dropw se.
After 29 hours a m xture of tetrahydrofuran (5m) and

an ft er,
Biecohal Aalh, oeAEe graa e Riyer\al it JhcRursed saueous
dodiwnal hydnegen eaanmatsu Pph.ahen) bring (10md)y taen qu@mggmegélm syliphate) and the
W& {ént F@M\é@% \/&u}!aﬁ‘lé‘}eém Jhepdrfsd Q)USOIMﬁﬁ; cirgmbiob@ehyon silica gel

Colon o, LS merono b s (BEd) 2 i by voume) 1

QirdisH the Biidnpmpolindras Jan bii-whie sulig,[74tnige t|t| e compound as a
w%@? jz%%gw%qg LRVS: mfz 732 [ M+tH] +. Exanple 4

R -2-f(7-13-f(1R)-3-(diisopropyl am no)-1- phenyl propyn-
£xiviple@xyphenoxy) hept yl ) am nol-
% Réﬁ J“Pé' rﬁ H?s*?é‘.gép%%%WH)pH&&lB%@l?H hi PRGNS oRy)

am no] et hyl } - 2- hydr oxyphenyl ) met
ration 20, 68ng, 0.087nmol) was

NN—dlethye drofluorid /1 m,Y

O43mm|)vva e Soys & myKt ure
of nethanol (4nd) and 880 ammni a (8m) \@ added and

hanesulfona
di ssol ve

after 15 mnutes the solvent was renoved vacuo. The
resi due was di ssol ved i n di chl or onet hane t he
sol vent renpbved i n vacuo a&gin and t he residue

SV TSR Bmai IO B 4ishyl (6P lspRaPyEpino)-1-phenypropyi
al amﬂ@hwyt}ibutaay)phb@nambﬂnma)ethynpemmmtyqa&mnammna (Preparation 32,

%@%’J&% 5%% gilvgq BY e @MFB‘?‘JT%%W naﬁ& Stpeﬂy.'fmﬁétﬁﬂyﬁroﬂuorlde

{0. 3@%3&@@@) Nag @dg_d(larpt@) ihLe W re 4st|(r2d (cyerp(gmt at ‘room ~ temperature.
Wﬁaﬂy%f@&p(myb@n%méﬁ\m&ma péeNWefer dPry added, the mixture stirred for 20
BH%%?I P'@?WX%) \J(vgrﬁlyth%‘») sefg egraggi( We ihed vylthzsahuraaed aqueﬁus sqdlsum hydrogen
tcht@n@mﬁpmhaﬂwr@jbnrﬁ.({(’gnll then ijpq)@,apn@u{rq gulphate) and the solvent removed

B vécdol Fnt 4ediduel fad RErRM| BX¥olurd [chrbmatography on silica gel eluting with

HE?B'HWIF%S%?%%‘H\?F% B is BHERAGIS BBHZI by Yolyme) g i the tte
tcbmpgungl as a yellow solid, 99mg.

RVRL Y 207 it oxy} et hyl ] phenyl } met hanesul f onam de
Prepar at | on 2, 78 nmy, 0.078mml) was dissolved in

et hanol (2m ), anmonium fornate (200ny, 3.17nmmol) was
aidmd!,gsheat ed to reflux then palladi um hydroxide (20%

ST AL b b O

thwpr%&nxk}@t%mhw&etw}ﬁmm%thw&@"?er’h Py

HOKEMIQOWCCJY

b



t hrough Arbocel (tn) and the solvent renoved in vacuo.
The residue was dissolved in tetrahydrofuran (2m) and

woRardosedyl et hanam ne tri hydrofl uoride (59 m PCT/IB2007/000619
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0.37mmmol ) was added and af®&r 1 drop of nethanol was
added and the reaction m xture was stirred over night.
The sol vent was renoved in vacuo and the residue

L aARO LR S Dudg TR R 2 B2 B B2 ol o bhenpropyi

ﬂfWeXVPWMUb@CB(V)Qb@yM@I}pmhp)fethelibeb?,ﬂ'ﬂeﬂtﬁﬁhOl (Preparation 34, 555mg,
‘é%ﬂ%t QfHs2REN6NEY | ﬁ'tétiaﬁ?dr&f@rlan el i dpel tYIéth)hammetnhydroﬂuorlde (0.59ml,

di chl rorretdg (}1e t hapo (r
G 35y G AR FEH CURBOE, 1T EoT SRS R gletghvcrotran
‘(ﬁnmll ands 880 ainm%arrgﬁml)_m then adde@Athp Mikiire stischfapl2@ nnutes, organics

§1e5th5 se@ara?ed' iy vf]a%gédgwﬁr( }J]a\ L&teg a@@ol@ QBIPR il B3R Lhrbbnate (10ml),

men%%%r oL ﬂ}%b(ﬂ_r@d me s:um %lphat%} gnd/ ghe solvent removed in vacuo. The

ﬁesﬁiuév duaX y plritied | }uyetdfmnesubrﬁromamgndmyl\lr pio- [sflita R)gell eluting  with
&gc'_;llgl_%%’l%thg Mkﬁgﬁﬁdqé(ljrlgnﬁqgl B(ég/é%%}to %8/{1 Eﬁ'z(tﬂ/ \{o?ter{e,() do turnish the title

I'sopro

ﬁ%mﬂ‘ﬁﬁ%ﬁy’ T&@'%%styphenyl } but oxy) hexyl ] ani no} et hyl
Leishydresz wohghyl } met hanesul f onam de (Preparation 28,
420nmg, 0.51 nmol) was di ssolved in tetrahydrofuran
(6ém) .and triethylam netrihydrofluoride (415ul,
ExanpieriD) was added The reaction was stirred at room

CEIE Rab-ub £3-foaB-14 RIS WHiiSopidtiakiiR $Hﬁmprcp@lﬂm-ﬁﬁtﬁowmenvl}ethoxv)

vacuo, e res) due vas dl 9ol yeg | methno 1m) and
gagnvligthyliominol, rhydroxyeit a ST e a?—#acuo

t he residue was di ssolved in nethano i 880
amonia (1m) and °t*hq_, sol vent rermv ‘ Oy The
resul ting oil _avas U r f ate y on
silica gel elng Wi t h di rorret hane t hanol : 880
ammoni a (8&"1%71.1 by volu to furnis etitle
conpound as auyel Low solid, 26ng. LRVS cmz 7 12

[ MrHF . Exanpl e A,
N-{5-r(1R) - 2- ({3294 (4-(3-r(1R) -3-(diisopropylam no)-1
%eﬂzm@w bhRyde- hz{#@wmaﬂ}idxhbmmoae)(dnsopropylammo) -1-

H‘E rop pFé'lyi %\E‘)ﬁfp\?{%nﬁ&gyl}gmﬁg IF-Y[ ert- b%tyné{l% fmslysﬂ)n]%%l >f or

e{hplip@pmyl}mgmm(suliqmmwyl(5’@%@!@0’3&/}257209( P26mmof) ;ag glispqived in ethanol
érﬂ:‘ érﬁnﬁ&ﬁ@ﬁ%rﬁhﬁlen(@i&ﬂg -5.15mmol) and 20% pallladlum hydroxide on carbon

n e

%19 Bie b T8 RUTHRIPT B R o2 SR e, b T e dmoriu

280y, (325"815 Artoininol)zsd QD%S@IIW hWFQX&er@rﬁathoﬁf(@ﬁ'@m were added and

(reoiird ﬁﬁ‘é’d Elr Q@bh&ﬂ ﬂﬁhé}eﬁ rhblm%dAﬁécr'dé&fnde rbdn 28Herature, mixture was

e stirred ogver
e sobmpiopapinen Sy il Pt T Y TouRe e 5 1smmo
andrﬂ@%a)aﬂa@rdn) hyderx@etdnesartad d8ding)tveee ther taddesk aind thednikigre heated to
(ﬂﬂopé'hﬁtﬁer DR RANAGS BB, thd %&tlﬁ@ RAS AilR &B@ol\o@tﬁ R&@tbved in vacuo.
W th saturated aqueous sodi um hydrogen car
(henf3oeiu s bASRRNEL O TietEin (HTIocEgTRYSaen  (20mD. and
Srigthylaatire)ringdiofiubhide (0.25ml, 1.5mmol) added. The mixture was stirred overnight and
then the solvent removed in vacuo. The residue was dissolved in methanol (10ml) and 880
ammonia (1ml) and the solvent removed under reduced pressure. This was repeated and the
residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (99/1/0.1 to 80/20/2.0 by volume) to furnish, following
trituration in diisopropyl ether, the title compound as a white solid, 52mg.
LRMS: m/z 704 [M+H]".



sol vent renoved in vacuo. The residue was purified by
col umm chromat ography on silica gel eluting with

walr@hnhemsesret hane: met hanol : 880 ammoni a (98/ 2/ 0. BCT/1B2007/000619
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88/12/1.2 by volune) to fuBhish the title conmpound as
an off-white solid, 74ng. LRMS: niz 683 [ MtH| +.
Exanple 8 5-K1 R)-2-({2-r4-(4-{3-r(1

R) - 3- (di i sopropyl am no) -1

- phenyl propyl | - 4- hvdr oxyphenyl ) but oxy) .
Ekanplpdl hyl ) am no) - 1- hvdr oxyet hv

g{@ggwrgig%@gm% ‘i‘ﬁ%rﬂrl'ﬁl)opsmaﬁ@{s[ré-
‘ _ y (dlﬂF[ yl)ﬁ” Xl!oxéE

.......

4 hydroxyphenyl}butoxy)phenyl]ethyl}
roxyquinolin-2(1 fH qpe (Preparatio
0. 37mmol ) was Q| wed et ranyd 3
triethyl am ng hydr of | uor (0.30mM, 1.9mol) was
added, angot™ I Xture stirked overni gh room

tenperature. Tetrahydrofuran (6m) and 880“ammoni a
(6m) were HAen added, the m xture stirred for 20

.l o Q1 ARPEE. (U6 (R0 RBRAL Slliansboynher {1

I.um hydrogen car%ﬁ %ﬁ Eﬁnﬂgh
ph@mlpwv'lﬁaew&@hﬂrxwPh?w&ﬂhséiﬁfﬂ@@ ?Hf&ﬁr?@% Belyls g ng
bh@yméwmt (Rrepsmatienl 40n450aw,10.48Mhel); @sindnien iersaeu (610me,dd.6mmol)
%(?3} p&ﬁduﬁﬂ rh&%&l&? E@st}%{ rg(ggrﬁg W&@stg rg%ﬂ‘lédo'ﬂgt 3E Bor 30 minutes.
gmrtﬁzﬁmmzmwy foramatentE) Ore gy SrerRR I P reladn E\@Fﬁi@ﬁr?& cgdon (70mg)
edschddew sal ﬂnd(tur@ %ffrﬂsd b.in@JC fot ZuriHev 3D Mnlirlites. Bixaunglceol€d to room
%’f[p%raﬁﬁg ar% osté'nlgg )6 nPP(t} Fu{'tg%r a‘t’hn(oz}uu{ri?’foFrthe (610mg, 9.6mmol) and 20%

h%dmwwﬂ@m'e}mmatmy)( wqr%taﬁgﬂd} B?fprﬁof’)“é’tnﬁﬁt [98&n 38 rehour. After
@oc;ﬁnéj 'tﬁél rRixiufelwds)iittdred and solvent removed in vacuo. Methanol (10ml), tetrahydrofuran

#éO[‘r@ a(n Itne%r&wfﬁe%fxgg ée_l. Oy Jghi?)éysinmog(\ﬁ% T [aéde(idén{i%&t&ré Stlrred for 3 -

dayet ooy enalLIch Thosaep sy Emevdsyin Yedvoaod behgaiqusetes dissoived in
Biethanol i 6Hhi) GRd %’(ﬂﬁﬁh‘oﬁia (%l’) aﬁé%ﬁgsol\ﬂntﬂ%mai@éd) uMRP reduced pressure.
di ssolved In t 8

13 SR JAPariph 807 M JeRAHP a5 P HIE® £ cRTf Shramaioeraply odica sel elutg
autilol ettbhloeomebtttabe: metmnojxeeo srimanid (991 éY. hity 180/26/2.0r b Nplume) to furnish,
i;gﬁ?fé @l‘uﬁ’ﬁtgn WTF?HITS%M%T Qtﬁé‘rr B tlﬁeﬁé&r)poﬁﬂb%s%a%@m%@ng

he m xture stirred for
M§U@§64bﬂﬁﬁﬂlcs ver e then separat ed and mashed mnth
sat urated aqueous sodi um hydrogen carbonate (10m ),

ltggg,ng.grbne (10m ), then dried (nmagnesi um sul phate) and

ent reaned in vacuo The reS|due mas purlfled
- B S0

ipRenVIpEID yblenyiiethox

@hﬁh&ﬁﬂ%hgﬁﬂm&&y&m Bénz8.8é)1,amason| a (98/ 2/0.2 to
2/'1.2 by volugg) to furnish the title conpound as
T Sq-IOI\d@Ar/Q/ V\Q\ /\/©;/\/

5-[(1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1 -phenyipropyl]-
4-hydroxyphenyljethoxy)phenyllethyl}amino)ethyllbenzene-1,3-diol  (Preparation 44, 174mg,
0.23mmol) was dissolved in methanol (5ml) and tetrahydrofuran (10ml), and
triethylaminetrihydrofluoride (0.23ml, 1.4mmol) added. The mixture was stirred overnight and



LRVS: nfz 655 [ M+tH] +. Exanpl e 10
N(5-f(1R)-2-((2-r3-(2-(3-r(1R)-3-(diisopropylam no)-1

WO pivenyisps opyl | - 4- hvdr oxyphenyl | et hoxy) PCT/IB2007/000619
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" carbon (36ny) wer§

phenyl | et hyl } am no) - 1- hvdr 8kyet hyl | - 2- hvdr oxyphenyl ) ne
t hanesul f onam de N-{2-(benzyl oxy)-5-[(1
R) -2-({2-]3-(2- {4 (benzyl oxy)-3-[(1

(di
Bl o4 Spisst PRI VB0 Ty i, 11 PR R mspepel g om) and oo0
mbwhigl ({rdi) med trg|Splyedtyremoueg junder reduced pressure. This was repeated and the
stk | Hm%nybl}rfﬁgd hay)e say N aBhreRatofagiar a& | Qiica39,gel elutmg with

257ny 26mMmo was di ssol v (2 a
SﬁWBWI"GW?F"o‘F‘ﬁtB?%" BEOYRYONIE <9f§%?%%r3 SRGE S g’m%éﬁ fifpisn the e
byrdpaixd dea tbamcédrbpn ( 36ngy) were added. The stlrred
f ated at 90C, after 2 hours further
%ﬁﬁ%h%%g??ﬁﬁﬁﬂee (325ny, 5.15mmwl) and 20% pal | adi um
hydrOX|de on carbon (36ng) were added and m xture
at 90C for further 2 hours ﬁdter coollng to

ox‘r?étm{kor{vd%ﬂbrlw}f JRES UM  or mat e

and 20% paf I adi um hydr oxi de on
Hy h.en added, and the mxture heat ed

3 e S — fter

m xture was ered and s ren |n V\Eh The
resi due we® drgsol ved in ne
tetrahydr ofur (20m ), and
triethylam netrilhydrofluoride (0.25m, @mﬂ ) added.
The mi xture was &tirred overni ght and th he sol vent
r ey in vac resi

e R G NS e S o
pmmwylhmﬂwrowrwmmopr)wsyl}eé\yl}amm@etv\w hs@lﬁemredyl}émmam ide
b1ep Jrﬁ%'ndltbe 1‘@@@9 pUﬁBrfﬂn@E‘ W% GSNBR i€ A HERbIO AP ENd Qiﬂrahydrofuran

T by G 1 TRl Ao & was stires

fomdrhigitiang tHen itelsolvemtaemaoved di vasep iTbesesides Was disgolved nindtieanol (10ml)

%ﬁg@gﬁj Q'HE?(F?'%,S‘\ rm']%rqloethé %I{/é#vt r urlrd%mduégdzprgégﬂre This was repeated

a0 ( the) residuey waso AHESF| Bt SRYIMM -SHIRERAPBY L £liEs . geb_ fldting with
d(chl()%ﬁ)eﬂﬁnélmélhm 88 afimbnia (@(3/0.3-to 80/20/2.0 by volume) to furnish the title

to 900C for

(chvggu%% ﬂg’ﬁ enyI 1et hyl ) am no) et hyl i phenoxy) et hyl)
-5-[(1

RﬁN@-("{ZZﬁSF "H {4 (benzyl oxy)-3-[(1

R) - 3- (di i sopropyl am no)-1 -

rﬂsremmeg aopy| ] phenyl } et hoxy) phenyl ]ethyl Yami no)-1-{[ter

JI1R)-2- di, 1 -[¢ ‘_ ji 1) Aain W "rou III h-nvur X unénvl}ethoxv)
; DT mat e

(hanmyhs Exi de on carbon

) Qmy, 9. 6npnl
| de on car @' (70rrg)
rd-at 900C fo QAN

8-(benzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyllphenyliethoxy)phenyl]ethyl}amino)-1-{[tert-butyl(dimethyl)silylJoxy}ethyl]quinolin-
2(1H)-one (Preparation 47, 295mg, 0.30mmol) was dissolved in methanol (30ml) and
ammonium formate (380mg, 6.1mmol) and 20% palladium hydroxide on carbon (43mg) added.
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tenperature and stirred overnight, then further
ammoni um formate (610ng, 9. 6nmmol) and 20% pal | adi um

whyaroxisee on carbon (70ng) were added, bef or ePGL/IB20071MH0619

at 900C for 1 hour. After @#6oling, the m xture was

filtered and sol vent renoved in vacuo. Mt hanol

(10m ), tetrahydrofuran (20m ) and

triethylam netrihydrofluorid 0.47m, 2.9 1) wer

Heraeired iepchion vas Ben Peatedl 00y é’ bRy AYtey lie o 85 Semperature,
inexEpe mas tiltared Zik sehant esntovedi 1 vaemo Ve riesidueawas thendakeheaip in ethyl

chef’étéj té%m\{yaa?#j %'at%ﬁa dédvﬁﬁebd% J3Hi [nlﬂ éH}e ogérﬂ-%d?%&na@ﬁ%rﬁ!@erhe dorgamcs were

SReE WESTER] Wihse Hotsestie8 AASRE U SRR 8 i St removed i
%&beTr%dreb&lué? @hs! fFien Cdigsoliat Bghethinol O1ons) ardctatrgigkirofuran (20ml), and

? @éylirp%e% dh oflglfﬁ:dgld? %8;5? tl I% (11)%?@”1949 rﬁ&@reaﬂgp gflrl%d overnight and
theih [thenkalignt removech T ASUA ﬂwﬁ f@ﬁ*q@dﬁso‘ij%o"’é@ fremethapgl (20ml) and 880

brhinba QZHTTP ahthe %Slvéht\ﬁé}hévﬁd S6der GeduB&PresdurdVBhisndas régkhted and the

k?ld@(d‘qus o@:ﬁhﬁ” §¥n 08 m)i_ chq'cgmatographg/ (gn I:‘)ﬁllca gel eluting with

dlghqnmbba@yethamemmeq&@m %tqqgg(gglz 0 by volume) to furnish the title
Wh&gg@y&ﬁammﬂn furegoxyet hyl | benzene-i , 3-di ol

L'?‘{"§6FF65%N*1"@d| met hyl ) si |yl ] oxy}-2-({2-[4-(2-{3-[(1
R) - 3- (di i sopropyl am no) -1 -phenyl propyl]-
g_gﬁ(&éigyphenyl } et hoxy) phenyl ] et hyI }am no) et hyl ] benzen

i ol (IPr epar atl oln 44, 21, 23mm| as

frak ehyljeti/ bt hienb waol de (o 23n1

1. 4rmo|) added. The rri xture wag stirr d over ni ght

andt hen the sol vent renov vacu e residue was
di ssol ved i n nmebRQanql Q nd 88 6“ a (1m) and
the sol vent renmovéd dinder reduced pre sure. This was

repeated and th si due was puri cql umm
) ilica gel elut vvi hj\

chr omat ogr aphy
di chl or onret hane: nol : 880 anmonra (95/%/0°5 to

80/ 20/ 2.0 by vol uose) aHo fur ni sh the titI onpound as
a foam 83ng. LRVS: nfz 627 M—H—g nple 13
BH(0 B)-1-([teRybuRidimathysilylloxy}-3({2 (4 ({33 150161(@@% @R)’iﬁ"&?ﬁ)ﬂtﬁ’)‘ewlpmpyll

i?éfﬂldxy)ﬂthZlﬂé’d@}}élrﬁ’ih&)@M{/IFE—(H?&%)@methyl)phenol (Preparation 49,
oI) was 8 }ve in me)ﬁ'}énolh&rbh%_ eer grmfl &Oammomum

fwo[nae [(12Ry; A.ofijnbkewas bddey| Thei raadtiny Was heaied ©:407C anq $tpref pvernight,

§‘| % thérk @mgérét%'a%gﬁﬁé?\ﬁéélt@éfb@‘a Juebus s%deltjnm hydrogen carbonate (20ml)
X X

Bl s gy et il B b LS o

4&0atg and tHeScomined weganids siged (rmgnesnumuhmtel an@sthe )solgend removed in

Eaec%a%?r@&wea%ﬁ I O%ci 9”&) ajmn chrfmatografhy on silica ael elutlng with

trreth uori de
FREoTRME BRI Ao FRBTABP AP G iV e e TR eghg garppound as

BgRey &8mygn vacuo. The residue was dissolved in

MRkBaRRa ¢ AP,

e

Example 16
N-(5-{(1R)-2-[(8-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenylloctyaminoi-1-

hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide
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and 880 ammonia (1m ) and the sol vent renoved under
reduced pressure. This was repeated and the residue

woa®7porsed | ed by col unm chr omat ography on sil i BEI/gEN007/000619

eluting with dichl oronet hagg: net hanol : 880 ammoni a
(98/2/0.2 to 80/20/2.0 by volune) to furnish the title
conpound as a gum 69ng. LRMS: nfz 654 [ MrHf . Exanpl e
14

5-1 (1R) - 2- ({2-r4-(2- PBpyTafi no) - 1- ph
enyl propyl | -4-h

~ N
phenyl | ethyl | a -1-hv : \T/'

p- 8- hvdr oxy qyp Ao -2(1H) > (benz y)-5-[(1
R)-2-({2-]4- ?2 {4- (benzyl o -[ (1 Eiir

R) - 3- (dllsopropi1aafho) 1 -
phenylpropyl]pheﬁyb}ethoxy)phenyl]ethyl}an1no) 1-{[ter

E\t@g{gé i?[ gﬁ} B’éd'z" ﬁﬁ'@gﬂoﬁxég{?ﬁ%—{& ﬂwgga" %App%pg% e'_?-l-gﬁe%ylpropyl]-m

WFMP@"Y'IQEWM")lndﬁUyl}aﬁTMmeheﬁﬁmme%@We Greparaier) 55, 74mg,
s Rk @QOHIQH hb{ Qét%ﬂ/«ﬂ@fuféﬂ (@ﬁﬁ)bﬁm:l trie %lr@ﬂlﬂﬁ%ﬂ_ﬁbﬁle (9oul,

stirred reactio

RISABIo0 a7 A3 SboM UL BHBBT TRSGAtgy B e as SHEd for 12 hours
Bihd the seldentirethosed wrelet redigned peedsire, thearesidue Waredissolyediin enaizesol (10mi)

L& Bsd %ﬁ'@r&lH R4 leﬂ aRd mél soRERL BhEvddaANdby reditdd zﬁés@ﬂr@t b residue was

§+8- 1 (1R) - 3- ( di
hé( ) - 3- (di

agueous sodi um en carbonate
rometh%ne meﬁ\anol :880

\Rlé’t’f@d sbép@wgtneehromﬁg@f Vvint ﬁ"%?%é‘@ﬂ%w'%ﬂ'c

éﬁi&@ﬁﬁS(QHB]DSBuﬂoF%ﬂlSﬂ)s andoltrhe) ®dlimishtthe ditpvachbadund aga@uysilow solid,
ﬁ resi due was then dissolved in nethanol (10m) and

et Pahydr of ur an (20m), and

ﬂ—BM@t'ﬁE}Ieﬁﬁ{'\ﬁ’éﬂrl hydr of l uori de (0.30m, 1.8mmol) added.

The m xture was stirred overnight and then the sol vent

# veqzln vacuo. The residue was di ssolved in

(20n1) and 880 ann?nla (2n1) and t he solxent

bh&yﬂ&@l)ﬂt\d@nd“ﬁ&dﬁ*&éﬂﬁﬂl}%i@%xmbme&hﬁéﬁtﬂ%r@gﬁcﬁphy on
siTica ge uting wt I chl or onet hane: net hanol : 880

amoni a (98/ 2/ @K to 80/ 20/ 2.0 by volune) urni sh

the title canp ndlas_a yel | owi sh foam 134
mz 678 | a

2-r (1R 4 sopropyla ) L phen .
-r2- (((2R) - 2- hvdr oxy- 2-r 4- hvdr

( hvdr oxymnet bfbhenv pet hyl }am no) et hv
pphenoxy}ethyL)phenol 4-[(1 R -1

%&g(e‘l%ltal It{)[Ut ggﬁwﬁﬁggpiy}%&e{ﬁ&é% gé)ém duso&urop%lam{ng) 1-
phénypropylypheingdypresniiipeytypixgohenyisttyjaqiacienw)-2t hyl ] - 2- (hy

@&%ﬁ%@?&gt%@%néﬁa@‘?%?&ré&ﬂ §L[9 2531315”%’29%%9[) ! dissolved in

i n met hanol ﬁ&? rrz
SeahyskahAR GHAm)l angrTeleenoH (5, and teshWAMnSRYASIHeEe (b 6. 1mmol)
e atidedN T adtieaivas stireed 488 dnd thie rsbigeht cansaviad giMacuo. The residue

was dissoived in 880 ammonia (1mi) and the solvent removed under reduced pressure, this was
repeated 3 times. The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (95/5/0.5 by volume) to furnish the title compound as a
pale yellow foam, 100mg.

LRMS: m/z 746 [M+H]".

Example 18
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cooled to roomtenperature and then saturated aqueous
sodi um hydrogen carbonate (20m ) and ethyl acetate

w@ 20mh)7seer e added. The aqueous was separ at ed BETIB2007/000619
extracted with ethyl aceta#e and the conbi ned organics
dri ed (magnesi um sul phate) and the sol vent renoved in
vacuo. The residue was purlfled by col umm

hvdr oxye

am deN- ( NY

{ -

-{[tert-bujgt (di rrethyl )silyl]oxy}-2-[(8-{

R) - 3- (di i sopropyl am no) -1 -phenyl propyl]- @

hydr oxyphenyl }octyl ) am no] et hyl } 2- hydr oxypfienyl ) net ha

9 ﬁqm&wd&r@&@gﬁmm}m@ﬁ (4 dS:R ﬂd@&WrﬁmW%henwpropyﬂ
d

Qi
r?Sy a f(% | v 8’}}‘5}&{5 M%’éﬁ}a@}m%@ roan%tﬁm%?r)ol wiRreparation 63,
@dm@l O. 356“’"‘9') M'@S tissaivedtin meibanol @mmfat\n@m (0.5 amcznempraym fluoride

\’W@mﬁt '3r§6ﬁ1¢nof) Ofyasl %d(na@u he QQ&n&rh Qva§ %eu@at tol W@Veﬁﬁil 8 Novernight.
reauce ressure, ggr esid di

i s
r?@?ﬁ%?ﬂ&?"g‘(ri A PoRREa eV RIS PoArP > Hherot e gy by column
rcarvonadrapmdenr silicadgst eltting withsdichiorométbarmregeetioanel:88@sammonia (100/0/0 to
| (e1 )0 [ a gel
%{}b@g%v@lﬁm‘é)gbﬁﬁﬂoﬁﬁet haﬁg&ﬁn’gt ano Séségg@ammm a
816?9&'\‘5”‘35/ 15/1.5 by volunme) to furnish the title
conpound as a yellow solid, 34ng. LRVS: nfz 668
| 4 Exarrpl e 17

r(2 (4 [(5-{3-r(1R)-3-(diisopropyl ani noVl
[3-{34 (i)-31{ diigonsepyiami s@ dwhenvipiepyll-4- hv roxyphenvyllethoxy)

@Eg[\yﬂétﬂuﬁhhmb}ﬁl’ ' etfiyl ethdndbufisraxidelasiratd @it
t hanesul f Qﬂ@ de

|[tert butyl(d| rrethyl)sHMI]omé} 2-[(2-{4

2 ropyla 0% - 1-
bpyl ] H4 hyd yphenyl }Q ) oxy ,\phewl }ethyl)
amorioPet hyl }-2- hydro ypben harres /o am deo~”

(Prepggat?on 61, 250ngy, 0.29 mml) is dl smal ved in

tetrahyﬁq);euran (10nm ) and net hand 5m ) and
triethy®amnetrihydrofluoride (1.5d . 6.1 nmol) was
added. The reaction was stirred for 3 days and the

£N3{5VI@ RY-21( @ik Eei8-[(1R)-Fddigenropplaminogd ipbenylprepsil-dihvdronvokanylisthoxy)

y@ﬂ?@hﬁof ﬂ-ﬂ?&ro@&ﬁylfﬁj@dﬂwﬁéﬁm}nfeﬂﬁﬁé’s%ﬁodéﬁﬁhér (Example 5,
”&ﬂj

o %%ﬂnsggv%m &ﬁtt@ﬂﬁ (grﬂﬁ %éfl&‘é:wgp?ﬁﬁ @ﬁGmg, 2.84mmol) in
iwalter d2miyeind ehaibanol (Amlx vasliaddedoin oonet prative: wrethé stioed 8@@ion at room
AR are (FArtheY Watet W MBdd AR thd Qaif 4ppBAr&d ad AGurh ivhich was seeded with
ao;mrﬁlu erstglsofathe salt previously isolated. The mixture was left overnight and stirred
occasionally to aid crystallisation. After 5 days the solid was filtered and dried in vacuo to furnish
the title compound as a white crystalline solid, 2336mg, m.p. 148-150°C.

LRMS: m/z 704 [M+HJ".



pal e yell ow foam 100ng. LRMS: mfz 746 [ M+H] +. Exanpl e
182-f(r1R) - 3-(diisopropyl am no) - 1- phenyl Dr opy

w@2eb7(arsest- f 2- (((2R) - 2- hvcl r oxy- 2-r 4- hvdr oxy- 3PCT/IB2007/000619
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(hvdr oxymet hyl ) phenvnet hyl Bam no) et hyl | phenoxy} butyl)p

henol 4-[(1 R)-1

-{[tert-butyl (dinethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1

R) - 3- (dii sopropyl am no) -1 -phenyl propyl ]

Egﬂﬂﬂéggyphenyl}butoxy)phenyl]ethyl}antno)ethyl] 2- (hy
PR RBB ; gy, 0. 356l )

ﬁﬁo)gbﬁe%g ett‘on)btﬂenWt 'hul tvlétﬁma}mrﬁﬁq hﬂ Bﬁé thglga ﬁﬂrdxyg’\_!&hn-zﬁ H)-
nramiriraorrae (I3Zng, J3. obmol ) was ed. e

Ré&xcti on was heated to 400C and stirred overnight.
Reacti on ntxture S cooled and sol vent renoved in
vacuo. The re S

chr omat ogr ap

dichloron% ( oY

90/10/1 . by ne) to furnish the titlg conmpound as

a gl ass, 84rrg VB z 669 [ MH] +. Exe 19
N-(5-r(1R)-2-(fdr4-(2-(3-r(1R) -3-(diisoprepyl am no)-1

- phenyl propyl | - 4- hvdr oxyphenyl >et hoxy) _

pti@ Ry 1 lterttbyivi(dimethg)qilylloxy}-2-({2-[4-(2-{3-[(1R)-3~(diisopropylamino)-1-phenylpropyll-

4fhvdr6@1§b{éw§e(ﬂtdxy)3héthin pupRIgRIY ) MR RRES hydRXdTinden-2(1H)-one

r%éalrzrqlf)i% géot(n{gz zgm(rfl) {\néas[d(ls_f%ve%m raethanol 20m))I and. wat r (10ml) and
aphweniyingiuoijsel (T40ndh §.8moe) wae p,dqe}ie'fneggzg/gtlon was heated to 40°C and stirred,
Hh’@ﬂln}tr%é?bgtl}taéﬁh@r@ f0|121 hours Reaction mixture was cooled and solvent removed in

regl g@%ﬁ%ﬁ@évd ﬁfﬁ%? )¥h%\11ar%th A lil‘njaltpfg Q %We a white solid which
wat; huameti by &tdnn emainaowaihyioo stica gl eIBngth deh@rhmetiane:methanol:880
YR ohia (gHoH lﬁ@g&@@tbp w%e)(tgmfr)lsh\’tﬁ@hﬂ%@@ﬁgodn@ a83&lass, 19mg.
Eortlon to the stirfed solution at roomtenperature.
BMeHak T%aMsTwas added until the salt appeared as a
gum whi ch was seeded with a small crystal of the salt

reV| ously i sol at ed The_ mxture was Ieft qQver ni ght
Hactio sassment gf antaqonist 3 0 2 e Cell f-lactamasge

:

53 § CHOR eSO bigile thee I r@d wed dried in vacuoXo
urnish the title conpound as a white crystalline
solid, 2336ng, mp. 148-1509C. LRMS: niz 704
ltyreFxanpl e 20
5-r(1R)-2-((2-f4-(2-(3-r(1R)-3-(diisopropyl am noV1- phe

| pr [ 1-4- . . .
GG (5075me AL (O sTRlingRmbInaly PIRFFEN AR SR Sjusqarinic M
rdveptoongre trinydfdoted-withdneo NFABLBHIa0] Za0-pRistid). - Calls evefe- grévin in DMEM with

ax-1, SLdpplefnzented wn}h 5)msl\€l ,—IEFF%()I(_W Technologlzs 32430- 027) contalmng 10%
ngl_:ceeaal|C§5F§ewg,|%ﬁta]5)75a4)ym%§y tﬁp BM y'c]t Slémag 86 NEAA {non-
£ sl QxR IR thefdvei ) 110e3%) dnd ooug/ml Zeocin (Invitrogen R250-01).
1-di net hyl et hyl } am no) et hyl ] - 8- hydr oxyqui nol i n-2(1
H) - one (Preparation 67, 160ng, 0.20nmol) was di ssol ved
hid3 Beah Assaly Ptonel ) and water (10m ) and '

Cells were harvested for assay when they reached 80-90% confluency using enzyme free cell
Dissociation Solution (Life technologies 13151-014) incubated with the cells for 5 min at 37°C in
an atmoéphere containing 5% CQ,. Detached cells were collected in warmed growth media and
centrifuged at 2000rpm for 10min, washed in PBS (Phosohate Buffered Saline; Life
Technologies 14190-094) and centrifuged again as just described. The cells were re-suspended

at 2x10° cells/ml in growth medium (composition as described above). 20wl of this cell



amoni um fluoride (740ng, 3.6mmol) was added. The
reacti on was heated to 400C and stirred, under a

woRaorogmses at nosphere, for 2 1 hours. Reacti on PERIB2OE/000619
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was cool ed and sol vent rem8%ed in vacuo. The residue
azetroped from tol uene then dichloronmethane to give a
white solid which mas'purified by col um

T T (E ———
61 GE0/FEI)b§The edsaprbyffet usehuwaa P subernértddavitb HASERIroiS 227 (Sigma
Y088 $1-6)L AW, ?4‘ s 50 Migschlric W*’rléq:e'btor Fs‘x!jﬂﬁlﬁrﬂgOW% stlmulated using 80nM

assessnent of antagoni st acti Vi usin e Cel|
sarba@yiafrrite (Asish (N0 dgybated @L%%P?'% fé&ﬁf‘e@s? ng PHheCO2 and
hrM?utdSrS@ aPthelend GBtHe ifddbatioh %e%@as{n@a mes SlBirdlor-Oplateyrbader (A -

Fé@@b%? On?'grrf]'{as?'tg%@yf) g‘f%}{:ﬁﬂt %onﬂﬁliog\ bur]dglp f?astzwere a¥Bed to the

plseyratitee beiining afeinee 4hyingwiratipm pPOREMNG compoine agiuify- measured as the

Sz%ggﬁéggﬁ‘to‘égen%ithnm d’fﬁ%zééégé( cﬁfﬂﬁlg'?&iu@éﬂ §i§nal. Inhibition curves
ont ai nin oet a

et EoNS A4 VR SBRETRY BP0 e G areeig gy comverted o K

MESEs Yshgrike Cepgitusatf cdkmcm #wi the Ko Value foraag@my! choline in the assay.

11140-035) and 200ng/ m Zeocin (Invitrogen R250-01).

hl\/B b Lac Assay Pr ot ocol CeIIs vvere_harvest ed for

fré@ee abéaylﬁh SEIOG:bHﬁ ems‘smguhe BBg gebeéter t echnol o g i es

13151-014) incubated with the cells for 5 mn at 37C

in an atnosphere contai ning 5% CO2. Detached cells

\@eti€uimé | ect ed in warnmed growth nmedia and centri fuged

at 2000rpm for 10m n, washed in PBS (Phosphate

Buffered Sal i ne; Llfe Technol ogi es 141 90- 094)
(PRigRFEdHaBRtenOXY)) el reRasiiapiby SxPrfRsnge F g ccrenergi 2.

rr@:eﬁias ped debfeated2ith & Rucitehdesénzime mepgriavgdnermenle urintained in growth

(rﬁe%fyj@o?ﬁ Ecgmof‘%sl 2%%\5 éggrqa %3%%@) conl%ﬁ)rng 1%t/o F&ltaﬁ BovnlnT: Serum (FBS:

suspensi on was ad
ISignesFQ8P2 8 1 ootk RorastyCip (Bigraa NEF 4898 P- 589/6" @?@etveﬁ"dé {Sigma G7034)

aﬁElz)nM & taﬁfneaos g#%féﬁw)lﬁﬁéi R Skl Gpsmé.ﬂérs@fd@idnsv@moc, in an
0. 05% Pl uroni.c é (Sigma 9003-11-6) and 2. 5% DVSO
I%E@QF?’ﬁF@tmngr%c §R or signalling was stimulated using
8OnM car banyl choline (A drich N240-9) incubated with
th%% Lﬁ&i’ }age AQJavfl‘ bt 370C /5% CO2 and nonitored at the

ena or tne rncupbatton period using a Tecan
Spect r aFl uor pI ate reader (|l - excitation 405nm

&JHIS FbreMafkOBdToR REsa) WBBA they CaHEROL BTIS0% BotFIuchoy Ssingehifme free cell

R T —
isheaimommbemtaoataND 5deHOndBtachashids Wencéciece embhapith media
Q&%do@ forl éiléé%%&' aBbv@Nahd rd- mbéﬂdteﬂ ‘i?ﬂas%h'f ME&ia ‘(ﬁ@@l\ﬁﬁl\@(&@ﬂa D6421)

| C50 val ues gener at ed et er si
RPYARTA Ko G W) ol Se ST SO CHUR PG (Siama
NP7V 698}, | 0B gAnidG érie@cilKGu a8 (8ignf0 G703 hadrphMdhgliameei (Bigihh &57513))to
%ﬁ/%aayviable cell concentration of 1x106 cells/ml. 10ul of this suspension was added to each

well of a tissue culture treated low volume 384 well plate (Greiner788073),- and the plate
incubated in an atmosphere containing 5% CO, at 37°C for 2h. Concentration ranges of test
compounds were prepared in phosphate Buffered Saline containing 0.05% pluronic-F127
(Sigma P2443) and 2.5% DMSO. 2ul of each test concentration were added to the appropriate
384 plate well and returned to the incubator for a further 4h. At the end of the incubation period

4yl of Steady-Glo reagent (Steady-Glo Luciferase assay system (Promega E2520) was added to



Functi onal assessnent of agoni st potency and efficacy
using a whole cell Luciferase reporter assay in CHO

w@eioraomzPpressi ng the hB receptor. Cell CultureCIZH2007/000619

(Chi nese Hanster Ovary) cel8?s reconbi nantly expressing
t he human adrenergic B2 receptor and transfected wth
a luciferase enzyne reporter gene were nmaintained in

rowt h nmedi a conposed of F12.-DVEM (Sigma D6421 L
Lo SRR i FBOTATe RN ek ERRkprEas st AT ersyap fosoience
16ing & BBOMaufiliermyConaer(tiStigmetiebXiines 8pre potledghdEC4valats generated using

1 ' 34). -7 ' ' ) :
ST gl o o gl L B A bl v
SYETHAIPEY Bhe releresAFENARg 594002 . hB2 Luci f erase Assay
Protocol Cells were harvested for assay when they

[5&% 5@91 §00209 \g%’e Q&?Jdl é{:%%\ﬁix? gosithg %ﬁ%{}%}és@a digc,rlo%gi %%agsl ir}d the following

SSOCI at1on Sol ution gl es
reseltioseregbtanedi the cells for 5 min at 370C in an
at nosphere contai ning 5% CO2. Detached cells were

call act erl N \Anr

O Y S M LD AP I
descr iBBHPENRe) . add reé%@s_;beﬁﬁ%e(amp‘npassay medi A3 (nM)

(F12: DVEMI( Si gnma D6421) cont &88i ng 1% Fqgetal Bovi®é

VAN vl o Y3 (¥ [l e WaVWaWa W T 4.0 J o . Var.y
Serum( FBe— Srgma FUS92T) T Tgregr T pur onyTr T ( ST O{TH

N277698), 0.5nmg/m  (eneticin (418 (Signd G7034) and
2mM L- gl uBami ne (Si gma G7513P)'o give a|vi abl e celt

concentrafpl on of Ix106 cells/mng. 10ul off this 0.28

cpucnanci nn wnc addad + A Anch anl |
J ~J1 \A'L%Y

aof o thh coin ~nl e o
TooPTTt Sttt o—CcacT T T (2,308 5 pre Xe R v ) o bulogl T

treated | Ow vol une 384 wel | pq' te (& einer788073) " and

t he pl ate6i ncubated|in an at fd9phere cont ai ni ng 534 CO2

at—37C oy 2tt—ConcegntTat T 0Ny pzgTJeS Of {[EST COMPUENITS
were prepared in phosphate Buffered Salilne containing

0. 05% pl uPoni c- F127 |(Si gna P289%3) and 2.[5% DMBO. %t

of each test concentfrati on wet.# added td the 1.1
Aannraoneit ato 204 ANl atla saanl | + I
QPPI U'JI 1 Oli.cv DU 'JI AT VAL~ L C1T1T 1.10

ar% eturredt+o
228

i ncubator ' for a further 4h. the end aof the

i ncubat i ot period 41 of Stea®-d o readgent 1.5

(Steady-G LUCT fergse assay 58St em ( Prgnega E2543k
i pediately

_I_a-nd_t-ha—;;La-t-e—-r-eac, J
in a Leadkkeker Pl ate readero'?ﬁﬁrer sham Bi osci encé))38

using a 660nmfilten. Conceno.om i on ef fgct curved.rbere

P= -

nl ot +t ad o Vo wifa WERWP-N | I Aor-or ot A o 4 +
prott€o—4& CCOUVarteSTgeNt @t uSTNg & == paraggss!
signoid f using an in-house data analysis progranme

| soprenal 1he was run in everyldssay as g referenc®0
z

standard. 7Exanpl €5 1 to 20 Wgisg Tested gccordi ng 3.0

-t_he_hepe—abm#e—m_scl%ed—aséﬁ—and t-he-f ol-low-ng
resul ts wlte obtai ned: CLAI 892 A conpouynd of ge??e7|7al

formula (19, wherein Ais sel®2ted from 0.3

20 0.028 0.39

10 -




H and wherein * represent the attachment point of Ato
the carbon bearing the hydroxy; and B is sel ected

WO e@nt1o7828 ** - (CH 2) 2- (CH2) m X1- (CH2) n- *** wher BCIBLR0O/(®0619
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Oor S, mis an integer fré@m0 to 9, n is an integer
fromO to 9 and ntmis conprised between 4 to 9

i nclusive; 2) C6-Cl2 al kyl ene optionally substituted
with one or two Cl-C4 al kyl ; group of formula
wherein X2 is Oor S, r is eger from2 to 7, s
is an integer fromO to 6, t is an integer fromO to
6, s+t is conprised between 1 to 6 inclusive and r+s+t
is conprised between 3 to 8 inclusive; and 4) a group
dep@Fm%m@Oﬁ¢m¢@HP@§@H@)ng t he attachnent point of B

to the adjacent NH group an d Ax* @ﬁpr ting the
attachnent point of tq t nyI gr oup;

and quaternary a el es

appropriate, thei pharnageutlcaliy acce table salts
and/ or isoners, tautoners, solva or isotopic
variations thereof. 2. A corrpoucor ding to claim1l
wherein B is C6-Cl2 al kyl ene. 3. conmpound accor di ng
to clajm ein Bis selected from (CH2)8, (CH2)9
d&eTE@Efféeaﬁfﬁ%Pconpound according to claim1 wherein
Bis (CH2)2-(CH2) m X2 CH2) p. 5. A conpound accordi ng
to claim4 wherein X 3 O 6. A conpound according to

gioa clompound accordi ngilto claim 7 whe

A conmpNHARICHgcor di ng t oOcl ai m 8 wher e|QH2@"| s sel ect ed NHCOH
frog110 A conpound accordi'ng to claim9 mhere Bis

sel B&ked

S of formula: 12. A conpound according to
merein Bis of formula: 13. A compound
according to any one of clainms 1 to 12 wherein Ais of
ormula: g4 or . H 14. A conpound according to claim
f‘gelected fromthe group consisting o

NhEBin(*(ramysept the atachBent oY of A\ to giejcsther équafherﬁwrw phen
eh @ BPéloted aelr oxyphenyl } decyl ) am no] - 1-

1) ##~(CHy)a-(CHa)m-X'-(CHy);—#++ wherein X' is O or S, m is an integer from 0 t0 9, n is an
integer from 0 to 9 and n+m is comprised between 4 to 9 inclusive;

2) C¢-C12 alkylene optionally substituted with one or two C4-C, alkyl;

3) a group of formula

(CH,), —X2 —(CH,),——
>

wherein X2 is O or S, r is an integer from 2 to 7, s is an integer from 0 to 6, tis an integer from 0

*kk

to 6, s+t is comprised between 1 to 6 inclusive and r+s+t is comprised between 3 to 8 inclusive;
and
4) a group of formula:

X\Q’O/\/



hydr oxyet hyl } - 2- hydr oxyphenyl ) net hanesul f onam de;
N-{5-[(1 R)-2-({2-[4-(3-{3-[(1

WOR2003A47828 sopr opyl am no) - 1- phenyl propyl ] - 4- PCT/IB2007/000619
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hydr oxyphenyl } pr opoxy) phenyl] et hyl } am no) - 1- hydr oxyet h
yl]-2-hydroxyphenyl } met hane sul f onam de;
N-{5-[(1R)-2- ({2 [4-(4-{3-[(1R)-3-(Disopropyl am no) -1
phenylprop 4- hydr oxyphenyl } but ox k
SheEmRSPaIngyTa a#achrayntfowiefr%saﬁ@? RolPsenb NHyqIUR s giPrsagnting the
h{?@nm@mlp‘omnamtdme AejachntphényiRjoudd: [ (7-{3-[ (1
é uétgjnérgoaﬂfr?Wnﬂg%#gthe% feorﬁol)f( %ro%r{atﬁ their. pha.]'maceutlcally acceptable
§almaﬂﬂ/95<'9@tl¢f§IY?UICZUW;@U%y%ﬁ@%ﬂ%f'ﬁ@ﬁ%@@'lef’fonam i de;
N-{5 [(1 R-2-({2-[4-(2-{3-[(1 R -3-(diisopropylam

n hen 4- X n t h' oxy)
Hggi?}?‘ioé'ﬁ %“ﬁ)ﬂgg‘g?ﬁa‘%‘ hWoxlyg/esy(%yrkre XIEQI %ydr oxyphenyl } me
t hanesul fonam de;
B A éorL;{oLR) ageb{cfn@"t& iaitn® [HHM B B deldttod @BH QOMI)ATHRor ICHRH.
enylpropy ] - 4- hydr oxyphenyl } but oxy)
hexyl ] am no} - 1 hydr oxyet hyl ] - 2- hydr oxyphenyl } met hanesu
Uf A nempadiad according to claim 1 wherein B is (CHz)2-(CHz)n- -X"-(CHy)n.
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(diisopropylam no)-1

h 4- h t
BEY%E ﬁ@gﬁ%ﬂpgﬂﬁgﬁ%?mr ox‘é‘g&'{en%l% " oxy) 2- hydr oxyphenyl } f o
rmamde 5-1(1 R) 2({2[4(4 {3[(1 ‘

‘Bburﬁo f&m BJWhereln B is selected from (CHy)s-O~(CHz)s, (CH2)s-O-
roxypheny } but oxy)
im no) 1- hydr oxyet hyl ] - 8--hydr oxyqui nol i n-
2(1H) one 5[(1 R -1 {[hydroxy} 2-({2-14-(4-{3-[(1

rgonskngdu Q %t@%‘&o‘%eny Ifet hy# ?J r#ﬁ%%glt%hyl ] benzene-

1 3-di I

N { 5- I[? (C{-IZ)--[—Q@(—Z(C{-@) (1R) - 3- (di i sopropyl ami no) -1
@hg] - hydr oxypfwenyl }et hoxy)

6 vl ] }am no) - 1- hydr oxyet hyl ] - 2- hydr oxyphenyl } ne

t hanesul f onam de;
2- [(1R) 3- (diisopropyl am no) - 1- phenyl propyl ] -4-(2-{3-]

%h F o@yﬂé?%\éﬁ %)%’ clgﬁ {1{1 gﬁx.og_

|no)ethyl]phenoxy}ethyl)phenol 5-1(1

8) A dorifodind écob%hr{gSo bibi SUheReirt Biid sepp@Rha no) - 1
- phenyl propyl ] - 4- hydr oxyphenyl } et hoxy)
phenyl ] et hyl }am no) -1 - hydroxyet hyl ] benzene-1 , 3-di ol ;

N{S [(®=Hb+€2§’2+3 [(1R)ﬁﬁhé@m—ewﬁzﬁw—n0)-l
4 hydr oxyphenythi
phenyl eth H-a(m no) 1- hydr oxyet hyl ] droxyphenyl’}fo

rmam de; 5-[(1 R -2-({2-[4-(2-{3-[(1

R -3-(diis pylagame) -1 O—(CH.).—
m@@yz?zpl.@4 hg%rg‘%(?phenyl_}@q (Chta)
phenyl]%et h m no) - 1- hydr oxyet hy ] roxyqui nol i n-
2(1H) - one; :

2 [(1R) 3- (diisopropyl am no) - 1- phenyl propyl ] -4-(2-{4-]

g%@ﬁon%q éé?sd%)()(o gﬁ" Fﬁ%i‘sﬁ%ﬁ% 8 T] phenoxy} et hyl)

phenol N-(5-{(1 R-2-[(8-{3-[(1
R) - 3-(di i sopropyl am no) -1
- phenyl propyl ] - 4- hydr oxyphenyl }octyl )am no] -1 -



hydr oxyet hyl } - 2- hydr oxyphenyl ) net hanesul f onam de;
N-(5-{(1R)-2-[(2-{4-[(5-{3-[(1R) -3-(dii sopropyl am no) -

wa2phaonsepr opyl | - 4- hydr oxyphenyl } pentyl ) oxy]  PCT/IB2007/000619
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phenyl } et hyl ) am no] - 1- hydr 8xyet hyl } - 2- hydr oxyphenyl ) ne
t hanesul f onam de;

2-[ (1R)-3-(diisopropyl am no) - 1- phenyl propyl ] -4-(4-{4-]
2- ({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

et hyl }am no) et h eno but yl
(@) @ Ot zﬂC@ézﬁ@'oﬂ%CHu»sy—)
R) - 3- (di i SOpF pyI am no) -1

- phenyl propyl ] - hydroxyphenyl}ethoxy)

\plno) 1- hydr oxyet hyl ] - 2- oxyphenyl } me
=-QuCMate satt{CH,), O—(CHyp)s—
[4-(2-{3-[(1R)-3-(diisop | am no) - 1- ph

enyl propyl ] - 4- hydr oxypheny!" ethoxy)phenyl] -
11-di net hyl et hyl }am no) -1
1 hydsmpeatdadcbrabn R SisiRaneHeteroms isiof Rérhull) - one;  and

quaternary ammonium salts thereof or, if appropriate,

pharfageutical ly cept abl e salts and/or
is- R u-'wfﬁ\\sdregfes or isotopic variations
t her eof . A quat ernary ammoni um salt of a conpound

according to claiml1, said quaternary amoni um salt
bei ng of formula: Xwherein X is acetate, fumarate,

| at e rom de hl ori de, . D and L
Hgnf{ ?Qé’fpé’l‘%cfa%?f’rrqg‘p 6%%@(" 11@’%9'3'”3%'& Ef?’ A3 armoni um sal t
of a poupd according to claiml1, said quaternary
a [ being of formula: wherein X is

[ i 7. harmaceuti cal conposition
conpri si ng™at |"@ast effecti-ve amount of a conpound
of the fornmula (1) as described in any one of clains 1
t18. Aléongoud gdeaidimg deartyiopa bl oeiras t épteattieecisAlstof farmdler | ved
formthereof. 18. A phagmaceutical conposition

according to claim17 31t her conpri sing one or nore
pharnaceutlcally accep e exci pi and/ or
- if "the

Glf megeutical |y acceptabye sallQ” denfved form or

conposy 5; P nt hereof, for qse as a negj nt. 20. A

conpound Gf the dfornmul a (1) #®§'described in any one of

clalns 1to 16 or a pharnaceutlcally acceptabl e salt,
m or.C QSiti

ed fo f or t he
A fortiab S e SBER 13- BRpt BPL T gradontitfolhlc s
\M%GSdh! RO-R€(1023-HR)-@liisopropyieroing)- hmr@nylmwllxﬂeiwdrozmhewl}decyl)amino]-1-

%?&B%m%} QBy&r&@pﬁéﬁQIMtﬁan@éﬁfm@eﬁm@@ scribed in any one of

ph | bl |
B A L L A

thydratypiettyl}propoxy)phenyljethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyljmethane
sulfonamide;
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(Diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyllethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;
N-(5-{(1R)-2-[(7-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl}-4-hydroxyphenoxy}heptyl)amino]-
1-hydroxyethyl}-2-hydroxyphenyl)methanesuifonamide; J
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1 -phenylpropyl]-4-hydroxyphenyl}eth’oxy)
phenyl]lethyl}amino)-1-hydroxyethyl}-2-hydroxyphenylmethanesulfonamide;
N-{5-[(1R)-2-{[6~(4-{3-[(1R)-3-(Diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}butoxy)
hexyl]lamino}-1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;



of di seases, disorders, and conditions selected from
the group consisting of: asthma of whatever type,

we@eoooharsys or pat hogenesis, in particul ar ast hPeI/1B2a07/000619

10

15

20

25

30

is a nenber selected from ®¥he group consisting of
atopi ¢ asthma, non-atopic asthma, allergic asthma,
at Opl ¢ bronchial IgE-nediated asthna, bronchi al

I
TR 2RI EUHsl BBy BT L AP BieEaeb g henyoutoxy)
ekénviletisylamas)- hhyrogets gieR-inyrogyphenydifompamnide; f act or S,
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salts and/or isomers, tautomers, solvates or ISOtOpIC variations thereof.

15. A quaternary ammonium salt of a compound according to claim 1, said quaternary

ammonium salt being of formula:

J



22. The use of a conpound of the fornula (1) as
described in any one of clains 1 to 16 or of a
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conposition thereof, for tBe manufacture of a drug
havi ng both b2 agoni st and M3 antagoni st activities.
23. The use of a conpound of the formula (1) as
descri

' p"ﬁ'}ff%?éﬁt chtg?a Ufg%g@g&gg\flaée g?%ldg,gm}q?gg,;s@éhatae, D and L tartrate or

odgiass.t i on thereof, for the manufacture of a drug for

the treatnent of diseases, disorders, and conditions
selected fromthe grou as described in claim?2l. 24,

Al QURCBRY t FRRPHER S8R0 A (FRARHNd %‘%@ﬂdlﬂﬂltﬁgc'%{mhunﬁﬁ*ﬂ quaternary
bemimighiunmn sditieing @f forned:i ng sai'd mamual with an effective
anount of .a conpound of the for mﬂl—f‘ Q)Kas de§_cri bed

in any one of claDhs 1+#0 16 h X

phar maceuti cal | y _Acceptitabl e t, dertnyed form or

conposi tion théyeof ” 25. “B mef hod actordiyng to claim

24 where the disease, disorder gesconditilon is
selected fromthe group as descd inclaim2 1.26.

Conbi nati on of a conmpound accordknrg to any one of
claims 1 to 16 with other therapeutlc agent (s)
SUIeEt ¥ HPGIHS (a) 5- Li poxygenase (5-LO) inhibitors or
5-1i poxygenase activating protein (FLAP) antagonists,

gﬁ% é O%F%%eru %g?_r%%iﬁgrf%trélﬂg%ﬂgég %‘raéffe%‘g%fjén?ogiyt of acom pound of the
Hprawlanil has desededdn aaneneqd laiss! tntd erch phgrmacediraliymsceptable salt or

afstiadasvisthsreof(d) r and (- adrenocept or agoni st
vasoconstrictor synpathom netic agents for

decongestant use. (e) PDE inhibitors, e.g. PDE3, PDE4
aifd APpiEEMagekiidal composition Jacqidiag ey Iclaimd 7, (ugherSeatmruiing one or more

WharvRebuteal Bccepitble Sfpibmbadd/dr ad@tifagt h non-sel ecti ve
and sel ective -1 or COX-2 inhibitors (NSAIDs), (i)

Prost agl andi n receptor antagonists and inhibitors of
pi9o gt agheowdd rof shettharsda (1)j 3s Gesdribehdh ianh@hedof claims 1 to 16 or a

qﬂhafﬁ%@mtw@gééegagie@au demed Qrﬁ%?@brﬁﬂcﬁﬁo@ﬂ@rrébﬁ fop u8Y astdYRedicament.
corticoid receptor GR); (1) Monocl onal anti bodi es

active agai nst endogenous inflammtory entities, (m
A0t iA- temmounchexd rtbs i farmfubec (1) r aq dedaribedNin- amy oagemitdaiménﬁ to 16 or a

’%ﬂgﬁ%b&ﬂlcm Ia@c.‘éH}aSle sQIP 'dQl'lJeQ fo?m op%%ﬂ& MaAoA for use in the treatment of
ant agoni sts, (o recep
éﬂﬁ;@@ﬁféfﬁly@rs an condmons in Wthh the B2 and M3 receptors are involved.

21. A compound of the formula (1) as described in any one of claims 1 to 16 or a
pharmaceutically acceptable salt, derived form or composition 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 asthma caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral



(p) I nmmunosuppressive agents, including inhibitors of
the |1 gE pathway and cycl osporine, (q) Inhibitors of
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NK2 and NK3 receptor antagéhists, (s) Protease

i nhibitors such as el astase inhibitors, (t) Adenosine
A2a receptor agonists and A2b ant agoni sts, (u)

I nhi bitors of urokinase, npounds t hat

ac
dopaniRFtiPc Bpi-gleigic ﬁfmmaas%@?e’ggaﬁf’@?’s WheGRY fitart "syncrome  and
Modul atacisiolfs, t he NFi cb pat hway, such as | KK

i‘nhi bi . of . 0Ki .Si | ) .
o R ke TR RS SE DS, 1A R cborsion, n
Ki nas@mpbxﬁ%mﬁi nase, EGFR or MK-2, (y) Agents that can

be ¢l 3psir@tivAS owmémﬁqa@@ Qfrwa3t idisbaks | hS\E,wP(al@veAQ%& Setiology, or

h h
(‘aa) ARCPEIBETE.Gh SRRUR: P PoTANE i BT P Rgairape that i a
i cr oMEMymnselentediing the grovp cohsinting ef ahramicr easippphilic ingumonia, chronic
tract éthﬁﬂveH%ﬁ:loh:ﬂ{? @ééa@é S(CO(DQ?) E8PB2 AN tiRdlRvs Sdhfonic  bronchitis,

Eg?% h!@plt grlg??mapﬁilﬁae ncé(fspn(e%ﬁg%mam%g%ﬁ@; gss&ng{ed with COPD, COPD
Epi t héhat & crecitanped hyaimaedrsifl&Nacredsivh iayvaysr absireppn, RRWIR respiratory

,(Aﬁg)n: %Eﬁg 'Egnd?&h A%lé%ér@a%oﬁ &‘%“WIE rhyB&Q@éc%%@’consequent to other

rs o mboxane, Vﬂg @ﬁq;acm )g
Adhesi &wtk%tvcﬂng aif\fﬁ%w&???@ A Kessqc W'taﬁa'”\sn%w 524'? nsjen,
COTT}JOlelﬁIclﬂf s bronavevar typd) @ti@ody, orfpaittogasesipii paetidulanbrohanitinthat is a

1, ge?§quétesd %%nq [tr%ggrgycpoéongst%g' c}f %putg bn%gﬁll%)%c%f laryngotracheal

pr Ot ec I n
subst Praneititiss agashigig dronchitis, @@hﬂgﬁl @ém@@n CNUBH*ﬁjbrFQEPhﬁ'ﬁdd"N bronchitis,

and Rﬁqfémwusb@stmﬁéﬁbl Brorzhies \vestiutive Wronehiid) &tapRylécd6qU8 il isigptococcal
ani ne brol?’%hlfls an%%es%:u ar‘ii)rofngzl%)tllrgl
« acute lung injury,
e bronchiectasis of whatever type, etiology, or pathogenesis, in particular bronchiectasis
that is a member selected from the group consisting of cylindric bronchiectasis,
sacculated bronchiectasis, fusiform bronchiectasis, capillary bronchiectasis, cystic

bronchiectasis, dry bronchiectasis and follicular bronchiectasis.

22. The use of a compound of the formula (1) as described in any one of claims 1 to 16 or of a
pharmaceutically acceptable salt, derived form or composition thereof, for the manufacture of a

drug having both B2 agonist and M3 antagonist activities.

23. The use of a compound of the formula (1) as described in any one of claims 1 to 16 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the manufacture of a drug
for the treatment of diseases, disorders, and conditions selected from the group as described in

claim 21.

24. A method of treatment of a mammal, including a human being including treating said
mammal with an effective amount of a compound of the formula (1) as described in any one of
claims 1 to 16 or with a pharmaceutically acceptable salt, derived form or composition thereof.

25. A method according to claim 24 where the disease, disorder or condition is selected from the

group as described in claim 21.



- CH2- (CH2) m X1- (CH2) ni wherein X1 is Oor S, mis an
integer fromO to 9, nlis an integer from1l to 7 and
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al kyl ene optionally substit®eted with one or two Cl-C4
al kyl; or - a group of formula: (CH2)rl jn <(CH2)S- X
- (CH2)t 1 wherein X2 is Oor S, 1 is an integer from
b st Sromaomen? Sicoohls SaEa el T4 bier roroute
lagan(ssdelcetedirdms - | +s+ti is conprised between 2 to 5
: nC(IayglL}f.)%xygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC4, LTD4, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) o4- and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use.
(e) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,
() Theophylline,
(g) Sodium cromoglycate,
(h) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),
(i) Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase.
() Oral and inhaled glucocoriicosteroids,
(K) Diésociated agonists of the corticoid receptor (DAGR);
() Monoclonal antibodies active against endogenous inflammatory entities,
(m) Anti-tumor necrosis factor (anti-TNF-o)) agents,
(n) Adhesion molecule inhibitors including VLA-4 antagonists,
(o) Kinin-B, - and B, -receptor antagonists,
(p) Immunosuppressive agents, including inhibitors of the IgE pathway and cyclosporine,
(9) Inhibitors of matrix metalloproteases (MMPs),
(r) Tachykinin NK;, NK; and NK; receptor antagonists,
(s) Protease inhibitors such as elastase inhibitors,
(ty Adenosine A2a receptor agonists and A2b antagonists,
(u) Inhibitors of urokinase,
(v) Compounds that act on dopamine receptors, such as D2 agonists,
(w) Modulators of the NF«B pathway, such as IKK inhibitors,
(x) modulators of cytokine signalling pathyways such as p38 MAP kinase, PI3 kinase, JAK
kinase, syk kinase, EGFR or MK-2,
(y) Agents that can be classed as mucolytics or anti-tussive,
(z) Agents, which enhance responses to inhaled corticosteroids.
(aa)Antibiotics and antivral agents effective against micro-organisms which can colonise the
respiratory tract,
(bb) HDAC inhibitors,
(cc) CXCR2 antagonists,
(dd) Integrin antagonists,
(ee) Chemokines,
(ff) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC)
inhibitors,
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(99) P2Y2 Agonists and other Nucleotide receptor agonists,
(hh)Inhibitors of thromboxane,

(i) Niacin, and

(ii) Adhesion factors including VLAM, ICAM, and ELAM.

27. A compound of formula:

Ra Ra

N :
" ) g
(8) or

wherein:
10 Bis as defined in claim 1,
Ra represents hydrogen or a suitable hydroxy protecting group
Rb and Rc represent any suitable substituents so that the bonds between N and Rb and N and

(4)

Rc may be easily cleaved to give the corresponding amine,
B? is selected from: ”
15 - CHo-(CHo)m=X"-(CHz)nm Wherein X'is O or S, m is an integer from 0 to 9, n is an integer from 1
to 7 and ny+m is comprised between 2 to 7 inclusive;
- C3-Cq alkylene optionally substituted with one or two C4-C4 alkyl; or

- a group of formula:

(CH,)—X>—(CH,),
(CHz)n_@

20 wherein X%is O or S, 1y is an integer from 1 to 6, s is an integer 0 o 6 and t, is an integer from
1to 4 and s+, is comprised between 1 to 4 inclusive and ry+s+t; is comprised between 2 to 5
inclusive.



