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and B have the neanings indicated below, and to processes and

i nt er medi %&5ﬁfﬂ7§2?e preparation of, conpositions contﬁé (G RbR 4 he
errv 0

uses of such atives. P2 adrenergjc agonists and ¢ I nergrc
muscari ni ¢ antagoni sts are wel |l -established therapeutic agents for
the treatnent of obstructive respiratory di seases such as CORD and
Asthma. 10 Currently used inhaled 02 agoni sts include both short
acting agents such as sal butanol AMBNERERIVAZINESt erbutal ine (t.i.d)
and | onger acting agents such as salneterol, and fornoterol (b.i.d.)
and produce ; i i I t] | .adrenergic receptors
on airway sn@%ﬁrﬂ%ﬁ&gg%&t?%ﬁﬁ%’ﬁl\%@éé@ﬁ%@@bﬁ agoni sts in clinical
use include the short acting pgratropiam bPdm g.i.d.), oxitropium
bromi de (g.i.d) and the Iong &ctithg 't opi um ;qu d.). Muscarinic
ant agoni sts 15 produce bro ot T atg-on=by ~¥ynhri T4yhg the cholinergic
tone of airways primarily by antagoni sing £he action of acetylcholine
on nuscarinic receptors present on airwa oth rmuscle. A nunber of
publ i shed studi es have denonstrated that conbi ned_ adm ni stration
of inhaled 132 agonists wi th inhal ed nuscarinic antagbnists (whether
short or % orgwisict ARy Bthevepiht ineatisgsvindidated hsibw,Leotl ity probasbep ahidSeasediates for
results in ynREdaRfion JFRIABEIMMRAS Sontafing 4RBink WG ol QB dstiaREQS and
quality of life 20 neasures conpared to patients receiving either
single class of agent alone. Studies to date have been restricted to
conbi nat i on Ps adrehegic edanistssind ghalingrbiamuseadnio gytagrgiets tass wélkastablished therapeutic
gonbl nglt i on a@%nﬁ$@rhh@?§étﬂ@ﬁ?&é%@ﬁﬁw fe iBtofy §%Jégésles{m|£0§?ﬁowa|ﬂkjr{ﬂ%.
esira a i.s cou ield increas onchodi l ator efficacy wi |
Simlar Thorusy isamrisie 5 ook iR Bin Sirreliachaegs fronae sabraaldy c)
wi th superi @nd tertetedimeditd) and feer. acling ageuis suchras selowisrahiang fdymbtarol (b.l.d.) and
ph?ﬁr) mac ?! oglp@aat..dﬁﬁbra?qaéqu&igdm@ s{mhlﬁwloe azt»s@her o aédepwst&eaﬂ?y?dﬂfobml mbe.
conbi nati on nti-infla ory. agents u Lving.a triple .
Cherapy 11 olifaed e BTN 8505 o it sl s Bpin promice
andOH wher eil®-%), pdfsPumdremite (.14} ansddhaers aqhen Yetropiem A.d.b WMyrsariigrasiagonists
beaE iurjlg)tZH”I? plyiidetdtichaiiatioB bly Snhib@he ik @Folihérgitton? of hirways primarily by antagonising
* % _ . 8 . _kk %k . 1 r. n r
fromO to 9%%%%&%?{2 %@e? "I %%ﬁrgce'ltegepgsrsa&r{%?eﬂtﬁr%naﬂrgaycsgﬂr#ﬁrﬁ'i_ @%ﬁ'gb&eﬁg\/\%&
4 to 9 incl @spuplishedstudies haye damqosiraissddhas fieicombined adgyirdetion of BEalgd RBorroerids

or two el- Cditainkyiéd muscarinic antagonists (whether short or long acting) to patients with obstructive

lung disease resulls in superior improvemenis in lung function, symptoms and quality of life

20 measures compared to patients receiving either single class of agent alone. Studies to date

have been restricted o combination studies 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 agidition, combining both pharmacologies in a

25 single molecule would allow the potential far combination with anti-inflalmmatory agents thus
' giving a triple therapy from a single inhaler.

The invention relates io the compounds of general formula (1)

g

(M

30 wherein A is selected from:



10 3) a group of fornmula (CH2), -X2-(CH2)t*** - (CH2), wherein X2 is
Oor S, r is aninteger from2 to 7, s is an integer fromO to 6, t
is an inte to 6, s+t is conprised between 1 t j Lye
and r+s+t ?‘?%’g{r{p&%%ed between 3 to 8i,nclusive; and 15 ﬁ?ﬁ?zg‘ﬁé’ﬁ‘%ﬁ%f
formul a ** representing the attachnent point of B to the

adj acent NH group and *** representing the 20 attachnent point of B
to the adjacent phenyl group; and quaternary amoni um salts thereof
or, if appropriate, their pharmesgutically acceptable salts and/or

i soners, tautoners, solvates otopi c variations thereof.

2007/ 107828PCT/ | Q7/ 0006 show ng exc
potency, in par | ar when ‘admini s nhal ation r

The conpoun e fornul a (1TJ\ € prepar ediasSi
conventi onal procedur such as byl the foll ow ngg hlustrative S
in which A and Brﬁﬁﬁ%géapreviousl§)dafined for th@b§0npounds of t@@ﬂi
formula (1) unb ss otherwi se 10 stated. The am ne derivative of the
formula (1) na pared by reaction of an am ne of fornula (2):

and OH

wherein * represent the attachment point of A to the carbon bearing the hydroxy;

and B is selected from:
5 1) #—{(CHs)o~(CHa)m-X'-(CHg)y—#* wherein X' is O or S, m is an integer from 0 fo 8, n is an
integer from 0 to 9 and n+m is comprised between 410 8 inclusive;

2) C-C, alikylene optionally substituted with one or two C,-C4 alkyl;

10 3)agroup of formula ‘

(CH,).—X2—(CHy),—— %+
(cHz),——@

wherein X2 is O or S, r is an integer from 2 fo 7, s is an integer from O to 6, tis an integer from 0
to 6, s+t is comprised between 1 to 6 inciusive and r+s+t is comprised between 3 to ginclusive;

hede

and
15
4) a group of formula

mow

«* representing the attachment point of B to the adjacent NH group and ##x representing the
20 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 %hereof.

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



1Ra 0 (2) wherein Ra represents hydrogen or a suitable hydrow
protecting group, preferably benzyl, with a 15 brom de of formula

(3): M fotJ}DM?mgﬁ Me Br A(3) wherein Ais as defined g@pﬁszg&goége

conmpounds 0 ormula (1). Preferably the hydroxy groups 0

protected with suitable hydroxyl protecting groups. A preferred
hydroxyl protecting group is benzyl. 20 In a typical procedure, t he
amne of formula (2) is reacted with a brom de of fornu é’ﬁ% .
optional |y isaidtrerepigice Biesiiowing fexqpllash PRIEY: HparipHial ¥iea aﬂ?"”@@fe\q tge {npalggion
di met hyl sulphexi de, toluene, N, N-dinethylformam de, propionitrile,
acetonitrile), optionally in the presence of a suitable base (e.g.
triethylam ne, diisopropylethylam ne, potassium carbonate, potassium
hydr ogen carl lﬁ@ﬁ%{'ﬂ@“mg?f@%‘?”ﬂ%h Wdrogen carbonate) at a tenperature
conpri seds bet ween 80C and 120C, for 12 to 48 WO

2007/ 107828PCT/ 182007/ 000619 4 hours. The piptecting groups can then
be renoved using standard net oli_pgm;“g oxygen protecting
groups such as those found in N e 06 eene, Protective
G oups in Organi c Synthesi sAA W &/ - I ntersci ence| Publication, 1981.
5 The brom des of fornmula (3) may be prep according to the
met hods of W)2005/ 080324, US2005/222128, @04/ 032921,
US2005/ 215590, W2005/092861. The am ne of Y¥ornula (2) nay be
prepared fromthe corresponding protected am ne of fgrmula (4):
can be prepared using conventional procedures such as by the following illustrative methods in
which A and B are as previously defined for the compounds of the formula (1) unless otherwise

10  stated.

The amine derivative of the formula (1) may be prepared by reaction of an amine of formula (2):

HN l /@i\/\"]’/\r

@
wherein Ra represents hydragen or a suitable hydroxy protecting group, preferab!y henzyl, with a
15  bromide of formula (3}):

wherein A is as defined above for the compounds of formula (1). Preferably the hydroxy groups
of A are protected with suitable hydroxyl protecting groups. A preferred hydraxy! protecting group
is benzyi,
20
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, foluene,
N,N-dimethylformamide, propionitrile, acetonitrile), optionally in the presence of a suitable base
(e.g. triethylamine, diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate,
25  sodium hydrogen carbonate) at a temperature comprised between 80°C and 120°C, for 12 to 48



10(4) wherein Rb and R represent any suitable substituents so that
the bonds between the N atomand Rb and the N atom and HO nay be

easily cle ve the free amne of formula (2) usj
QIY)%O'} Rk i {' ReRLS

nmet hodol ogy f'or " cl eaving nitrogen protecting groups suc ose
found in the text book T. W Geene, Protective Goups in Organic
Synthesis, A WIley-Interscience Publication, 15 1981. For exanple Rb

and RO coul d be selected fromallyl, benzyl, t-but o .
when j oi nedheusy ik grotqcing FPYAS FRT Fﬂfﬂlbmrﬂéo"eﬁ’t”@f‘%ﬁtﬁﬁaw ‘&%’H’QY g?,r Ggf’“’é”g

bot h t er t bubykes bR bumrsubiad tsosklfandinRE: txt bbakT. MU By¢ene Atrtjestine Groups
The ami ne of rﬁ}%y?‘iﬁéé% Wqﬁé@mé—rﬁe P&,,%&;){bmand Bis selected from

(C1-12) 2- (dq where n Is and mand X1 are as defined
for conpounds of forrmula (1) or a group of formula (CH2)s - X2
-(CH2) t * '8 ‘the brof@LR Pt formuler @) may bé preParechaccprding tathe méthogs ef WO2QRS0BRARRG,

for conpoung§253‘5,2Fg5 ézdolhszﬁ?m@@o@i@mr\ﬁ@bzbwdg@mt ion of a
conpound of Ttornu (s) WO 2007/107828PCT/1B2007/ 000619 5

wherein X3 is 0 or S, W|th a conpound of formula (6): Rb Pc-131-0H
wherei n Bl [Tse &k piXot@iR) male riergradifemane easierranaing protected amine of formula

(4):

10 (4)
wherein R, and R, represent any suitable substituenis so that the bonds between the N atom
and R, and the N atom and R, may be easily cleaved to give the free amine of formula {2) using
standard methodology for cleaving nitrogen protecting groups such as those found In the text
book T. W. Greene, Protective Groups in Organic Synthesis, A. Wiley-interscience Publication,

15  1981. For example R, and R, could be selected from allyl, benzyl, t-butyl carbamate or when
joined together to form phthalimide. Preferably Ry and R are both tertbutyl carbamate or Rpis H
and R, is tertbutyl carbamate.

The amine of formula (4), wherein Ra is benzyl and B is selected from (Cl“-!z),q-(CHa)m-x‘~(CH2)ﬂ
20 wherenis 0and m and X' are as defined for compounds of formula (1) or a group of formula

(CHp)s —X2—(CHy), = ***
O

wherein t is 0 and r, s and X2 are as defined for compounds of formula (1);

may be prepared by reaction of a compound of formula (5):

H a/@)/\/\*]*;/
<



(CH2)s (CH2)r 5 1n a typical procedure, the al cohol compound of
formula (6) is first converted to a halide (e.g. brom de, chloride,

i odi de) or e (e.g. nesylate) using standard pr g.
tri phenyl pﬂ@ggmﬁgi ne; triphenyl phogphi ne/ carbon tet rlg(gls%rgnﬁog@?&%

t hi onyl chloride; methanesul phonyl chloride/triethylamne) in the
presence of a solvent or m xture of solvents (e.g. 10 di net hyl

sul phoxi de, dichl oronet hane, toluene, N, N-di nethylfornmam de,

propi oni tri leereia&is@nirtSs withed comPhing opetiR®):i s then reacted with the
conpound of formula (5) in the presense of a solvent or m xture of
solvents (e.g. dinethyl sul phoxide, ﬂ,ol uene, N, N-di net hyl f or mam de,
acetonitrile, tetrahydrofuran) optconatdy-dth e presence of a

sui t abl e base (e. g. triethylamne, diisopropylethylam ne, potassium
carbonate, pbeaisd GiFHRdFEged ABPBSHRRYE s0di um hydr ogen 15
carbonate) at a tenperature conprised betywedalHBOC and 120C, for 4 to
48 hours. Alternatively, aM t sunogupr-< ybeenpl oyed(e. g. di et hyl
azodi car boxyl at e/ t ri phenyl phosphi né) i e presence of a solvent or
m xture of solvents (e.g. toluene, acetonitrile,” tetrahydrofuran) at
a tenperag ure conprised between 25C and 60C, for 2 to 4 hours. 20 The

conpound of o o i R LG eeaT AR (o
al dehyde of "{9%#}4{; qfé’s\’fﬂ%%ﬁ’doﬂo! mb&und of RYmbe (& o

or e 0 8o Bt o PLAGEAHI S biedures (o

al dehyde ( 7romide; chigidey "Wd%)n °%ﬁ3'§3?(‘§8?1‘f'9( &eéﬁa‘??y%ﬁ”g’gen B e, (e.g
met achl or opeiphenypbéspineforiod; i fripharyinbessbiaefesbart  detEbropEst  ofiopy! xt GRIES}
sol vent's (€ phinahBURRRYl chioM@lii@RinylaatiR) Bel prdderte,of & soltshior phasedcelvats (@g.
acid (e. sul phuri ¢ aci d) B a t er % c b @ﬂorﬁ%?n‘ﬂ%en %g‘&.ﬁ@d
A ) p I 1

60C, Tor b E5BY natEsee \JaBTPES R AR 1 ap 0T 00649

acetonitrile). This product is then reacted with the compound of formula (5) in the presence of a

solvent or mixture of solvents (e.g. dimethyl sulphoxide, toluene, N, N-dimethylformamide,

acetonitrile, tetrahydrofuran) optionally in the presence of a suitable base (e.g. iriethyiamine,
diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate, sodium hydrogen

15  carbonate) at a temperature comprised between 60°C and 120°C, for 4 1o 48 hours.

Alternatively, a Mitsunobu protocol may be employed (e.g. _ diethyl
azodicarboxylate/triphgnylphosphine) in the presence of a solvent or mixture of solvents (e.g.

toluene, aceionitrile, tetrahydrofuran) at a temperature comprised between 25°C and 60°C, for 2

to 4 hours.

20
The compound of formula (5) wherein x® is O may be prepared from the aldehyde of formula

(7):

Y
°v©/\/\/N\[/

7)

25  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,
acetonifrile), in the presence of an acid (e.g. sulphuric acid) at a temperature comprised

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



6 The al dehyde of forrmula (7) may be prepared according to the nethod
of WD 2005/012227. The conpound of fornmula (5) wherein X3 is S may be
prepared f ide of formula (13): 5 (13) In a i
procedure,ﬁ@ﬂ%ﬁggi %halide (13) is regcted with ﬁ@ﬂhﬁﬁhmmmw
triisopropylsilanethiol in the presence of a suitable palladium

catal yst (e.g. palladiumacetate/ tri-ortho-tolyl phosphine of fornula
Pd(OAc) 2/ {P(0-Tol1)3}2) in the presence of a solvent or m xture of
solvents (e.g. toluene, 10 acetonitrile, hexane) in the presence of a

base (e.g. trd GiRydedfiioRfula @) Py Pepstdiabockdigitnbe npoba sV QZ0eIBATat e,
sodi um hydrogen carbonate). Preferably, the reaction is carried out

at a tenperature conprising between 70C and 110C for hour.s..
The product Ted dopipotridiopistiés (5) whargiek’ g8 Wb?%@?@&ﬁwd}?h‘% ‘fﬁg’frﬂ@%@ﬁ"
found in the textbook T. W Geene, Protegtive Goups in Organic
Synthesis, A WIley-Interscience Public , 1981. 15 The aryl
dgeording to the nethod of WO

brom de of forrmula (13) may be prepared
1994111337. The al cohol compound of{ formula (6) may be prepared

from commerci al ami nes using the adxhdls f d in the textbook T. W
G eene, Protective Goups in Og Synt hegis, A WIey-20

| nterscience Publication, 1981gr"Theé anynhe™0 ‘Ig}nula (4), wherein B
is selected from- (CH2)2-(CH2) m X1-(Cd2), -, erein XL is 0 or S, m
is an integer fromO to 9, nis an iﬁiﬁ%er from3 to 9 and ntmis
conprised between 4 to 9; 25 - Ca-ai Ssablkyl ene o&%&onally substituted

wth onebr tw CL-C4 alkyl; - a group of fornul ** . (CH),

(CH2), -X2-(CH2)t*** wherein X2 is O or S, r is an integer from2 to

Lonprt Sea o GO kRS gbalh 291 BhsSi EOPA BB N Srbcn

of a suitable palladium catalyst (e.g. palladium acetate/ trl-ori o-tolylphosphine’ of formula
Pd(CAc)/{P(o-Tol)a}s) in the presence of a soivent or mixture of solvents (e.g. toluene,

10 acetonitrile, hexane) in the presence of a base (e.g. ftriethylamine, diisopropylethylamine,
potassium carbonate, sodium hydrogen carbonate). Preferably, the reaction is carried out at a
temperature comprising between 70°C and 11 0°C for 4 to 16 hours. The product silyl thioether is
then deprotected using the methads found in the textbook T. W. Greene, Protective Groups in

Organic Synthesis, A, Wiley-Interscience Publication, 1981,

15 )
The aryl bromide of formula (13) may be prepared according to the method of WO 1994/11337.

The alcohal compound of formula (6) may be prepared from commercial amines using the
methods found in the textbook T. W. Greene, Protective Groups in Organic Synthesis, A. Wiley-
20 Interscience Publication, 1981.

The amine of formula (4), wherein B is selected from
- (CHz)z‘(CHg)m‘x1'(CH2)n wherein X' is O or S, m is an integer from 0 to 9, n is an integer from
3 fo 9 and n+m is comprised between 4 1o 9;

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

- a group of formula:
(CH,)—X2 —{CHp), — ***
(cHz)r—@ :

wherein X2 is O or S, ris an integer from 2to 7, s is an integer Oto 6 and tis 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):

sk



30 nmay be prepared fromthe amne of fornmula (8): WD
gﬁgY{%ﬁZ?ZBPCTlI820071000619 7 NRb (8) wherein B2 is -

- i 31 wherein X1 is O or S, mis an i
to 9, nl i‘s’v%%o‘&%%éer froml to 7 and nl-kmis conpris nﬁ%@@’ggd}}'gﬁd&@
to 7; - C3-C9 al kylene optionally substituted with one or two Cl1-C4
alkyl; - a group of fornula (CH2)5-X2-(CH2)t-*** ** - (CH2),
wherein X2 is O or S, rlis an integer froml to 6, s is an integer O
to 6 and ti is an integer from1l to 4 and QP-tl is conprised between
1to4 and ri-Es+ti is conprised betwee In a typical
procedure, the anmne of fornula (8) I _hydrogenation using
a netal catalyst (e.g palk a oxide) in the
presence of a solvent (e.g. methanol ethanol et hyl acetate,

tetrahydrofuran) with a hydrf¥gen source ( anmoni um f or nat e;

form c acid, hydrogen) at a tenperature c | sed between 20C and
90C, for 1 to 6 hours. 15 The am ne of formwila (8) maw)be prepared

from ;egﬁg 'Sg,ggg,; ot 1A gy de. I(%ngﬁr%% 2 1§ Bor 85m R RSt SRTL R ibad

integer from 1 to 7 and ny+m is compnsed between 2t07;
- C4-Cy alkylene optionally substituted with one or two C-C4 alkyl;

wherein X2 is O or 8, ry is an integer from 110 6, s is an integer 0 to 6 and t; is an integer from 1
to 4 and s+t is comprised between 1 10 4 and ry+s+t; is comprised between 2 to 5.

B -agroup of formula

10  In a typical procedure, the amine of formuia (8) is treated to hydrogenation using a metal catalyst
(e.g palladium on carbon; platinium oxide) in the presence of a solvent (e.g. methanol, ethanol,
ethyl acetate, tetrahydrofuran) with a hydrogen source {e.g. ammonium formate; formic acid,
hydrogen) at a temperature comprised between 20°C and 80°C, for 1 to 6 hours.

15  The amine of formula (8) may be prepared from reaction of the aldehyde of formula (7) as
previously described with a phosphonium salt of formula {9):

(9).
In a typical procedure, the phosphonium sait (@) treated with a suitable base {e.g. sodium
hydride, triethylamine, n-butyl fithium, hexamethyldisilazide) then reacted with the aldehyde (8) in
20 the presence of a solvent or mixiure of solvents (e.g. toluene, tetrahydrofuran, acetonitrile).
Preferably, the reaction is carried ouf 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
25 of formula (10):



Br (9). In a typical procedure, the phosphoniumsalt (9) treated wth
a suitable base (e.g. sodium hydride, triethylamne, n-butyl [ithium

h o . . .
exanet hyl W"ZO%‘%\",@%) then reacted with the al dehyde (81; 13&23(9/0{3&?9

presence o t or mxture of sq@lvents (e.g. tol uEn
tetrahydrofuran, acetonitrile). Preferably, the reaction is carried
out at a tenperature conprised between 50C and 110C for 4 to 24
hours. WD 2007/ 107828PCT/ 1132007/ 000619 8 NB2Br RIb(10) In a typical
procedure the bronmide of fornula fdQ) g, regcted with triphenyl
phosphi ne, optionally in the presence or a Solvent or m xture of
solvents (e.g. toluene, tetrahydrofudtfan, acet@ditrile). 5 Preferably,
the reaction is carried out at a tenperature conpri sed between 50C

and 110C for 1 to 5 days. The brom d f f | a, . FEEQ
by the reactl dHPiEH wacz%rett%trremswﬁ]am@ﬁé%'Sﬁ’r&g%a“ﬁ“}”@ir%ﬁ %0? %’Jae% W
di br omi de ofin heprestrae EL4 FolvebOBr BRBre of Balyentsnied. oliphes atrapydipiusy AEioniiH-

di brom de; ofp QLR rdakiion id @G toMpblatupe GkHplislbewadh 50eC aid HniaTer 1
equi valent (e.,g. phthalimde, di-tert-butyl im nodicarbanate) in the

presence of W @Fvent or mixture of solvents (e.g. toluene,
tetrahydrofuran, acetonitrile) and with a suitable base (e.g. 15
fgglc?im hydrirgle brc{n’l’iddee&fmdrlnﬂ;lﬁ‘ A6) mBy Beitdrhed by iHeudctioPoicé enitebleygmiteher amine

on is carri ou a rat.ure conprised between 25C and
110C for 4 teﬂu'?fnﬁ"_‘é'ﬁ’r Oﬁbr%h%e%ﬁ%{mglrgﬁ(ﬁ' (11) may either be comerci al
or forrre1dofrom a di al cohol of forng,lé\(alﬁgr(l;{ﬁ) B2 OH (12)

In a typical procedure, the dibromide of formula (11) is reacted with a suitable amine or amine

equivalent (e.g. phthalimide, di-teri-butyl iminodicarbamate)} in the presence of a salvent or

mixture of solvents {e.g. toluene, tetrahydroﬂiran, acetonitrile) and with a suitable base (e.g.
15 sodium hydride, triethylamine, n-butyl lithium). Preferably, the reaction is carried out at a

temperature comprised between 25°C and 110°C for 4 to 24 hours.

The dibromide (11) may either be commercial or formed from a dialcohol of formula (12):

Ny
HO B2 "OH (12)
using standard methods (e.g. triphenylphosphiné/carbon tetrabromide), in the presence of a

20 solvent or mixiure of solvents (e.g. dichloromethane, toluene, N,N-dimethylformamide,

propionitrile, acetonitrile).

Compounds of formula (12) are commercially available or can be easily prepared by a man
skilled in the art using commercially available materials and standard methods.

25
Alternatively the amine of formula (4), wherein B is selected from:
- (CHa)z'(CHg)m“X1"(CH2)n wherein X' is O or S, m is an integer from 0 to 9, n is an integer from
3to 9 and n+m Is comprised between 4 {0 9;
- C4-Ci2 alkylene optionally substituted with one or two Cy-C4 alkyl;

(CHg)g —X2—(CHg)y— ***
(CHy), ‘@

wherein X? is O or S, ris an integer from 2t0 7, s is an integer 0 to 6 and tis an infeger from 3 to
6 and s+t is comprised between 3 to 6 inclusive and r+s+t is comprised between 5 1o 8 inclusive,

30 - oragroup of formula:

*%

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

Al



using standard nmethods (e.g. triphenyl phosphi ne/carbon tetrabromn de)
hn Lre presence of a 20 solvent or m xture of solvents (e.qg. ’
i chl orone uene, N, N-di nethyl formam de, pro

acetonltrlﬁgﬁgﬁ%ﬂ%%gunds of formula (}2) are conngrcPalﬂ@hééQﬁogEP
or can be easily prepared by a man skilled in the art using
gf?nerC{aIIY available material s and standard net hods. 25

ernatively the amne of fornmula (4), wherein Bis selected from
- (CH2) 24CH2) , - X14Cl -12), wherein X1 is rsS, mis an integer from
0to9, nis aninteger from3 to 9 and is conprised between 4 to
9; - C6-Cl2 al kyl ene optionally substi with one or two C1-C4
alkyl; 30 - or a group of fornula: (C2), -X2-(CH2),*** - (CH2)
wherein X2 is O or S, r is anin : %r() to 7, s is an integer 0
to 6 andt is an integer from3 i conprised bet ween 3
to 6 inclusive and r+s+t is ca to 8 inclusive, may
be prepared by reaction .of the bron1diiof fo Ia (13): WO 1

2007/ 107828 9
(13)
with the alkene of formula (14):
HC\'TJ /\;BZ/\
Rb (14)

wherein B? is as defined above.

In a typical procedure, the aryl halide of formula (13) is reacted with the alkene of formula (14) in
the presence of a suitable palladium catalyst (e.g. palladium acetate/ tri-ortho—tolylphosphine of
formula PA(QAC)/{P(o-Tol)s)e) in the presence of a solvent or mixture of solvents (e.g. toluene,
acetonittile, hexane) in the presence of a base (e.g. Wiethylamine, diisopropylethylamine,
10 potassium carbonate, potassium hydrogen carbonate). Preferably, the reaction is carried out at
a temperature comprising between 70°C and 110°C for 4 1o 16 hours.
The aryl bromide of formula (13) may be prepared according to the method of WO 1994/11337.
The amine of formula (14) may be prepared from commercial halides of formula (15):

N
X Ba/\\ (15)

15  wherein X is Cl, Br or 1. In a typical procedure ihe halide (15) is reacted with a suitable amine or
amine equivalent (e.g. phthalimide, di-fert-butyl iminodicarbamate) in the presence of a solvent
or mixture of solvents {e.g. toluene, tetrahydrofuran, acetonitrile) and with a suitable base (e.g.
sodium hydride, triethylamine, n-butyl fithium). Preferably, the reaction is carried out at a
temperature comprised between 25°C and 110°C for 4 to 24 hours.

20
Alternatively if amine (14) is of the formula (16):

llac

_N
- \/\©7X2 AL =
(16)

wherein X2 is O or S and t, Is an infeger from 1 to 4, then this may be formed by reaction ofa

compound of formula (17):



PCT/ 1B2007/ 000619 (13) wth the al kene of fornula (14): N Pb(14)
wherein B2 is as defined above. 5 1n a typical procedure, the aryl
hal i de of 3) is reacted with the al kene of fo 4) 1n
t he presen%gfgﬁ%gﬁ%%ltable paIIadlun1ﬁ§talyst (e.qg. paI%Qﬂb§W$%e&ﬂé
acetate/ tri-ortho-tolyl phosphine of Tornula Pd(OAc)2/{P(o-Tol)2}2)

in the presence of a solvent or mxture of solvents (e.g. tol uene,
acetonitrile, hexane) in the presence of a base (e.g. triethylam ne,

di i sopropyl et hyl am ne, 10 potassi um car te, potassium hydrogen
carbonate). Preferably, the re ctlon |s ¥ out at a tenperature
conpri si ng between 70C and 110C°a hours. The aryl. brom de

of fornmula (13) nmay be prepared a gordlng to thz]gethod of WO :
1994/ 11337. The ami ne of formula (14) may be pr red from conmerci al
hal i des of fvatheoh@ertidGalideé 85yrmu (Werein X is G, Br or I. In a
typical procedure the halide (15) ks reacted with a suitable amne or
am ne equi valent (e.g. phthalim de, \Q¢H;ePb butyl i m nodi carbamat e)
in the presence of a solvent or m xture of sdBvents (e.g. toluene,

t et r ahydr of ugRRin el epbtiril e) and with a suitable base (e.g. sodium
hydride, triethylamne, n-butyl lithium. Preferably, the reaction is
carried out at a tenperature conprised between 25C and 110C f

4 t
24 hours. 200 A rieahatacedsre, the compeyre of foppuiad1grls iRaied Yithdieaqidss g‘ﬁ) 5] ‘Be

Rb presence of a solvent or mixture of solvents (e.g. dimethyl sulphoxide, toluene, MN,N-
dimethylformamide, acetonitrile, tetrahydrofuran), optionally in the presence of a suitable base
(e.g. triethylamine, diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate,
10 sodium hydride) at a temperature comprised between 0°C and 80°C, for 1 to 48 hours.
Compounds of formula (17) where X? is O may be prepared from commercial 3-(2-
aminoethy)phenol or 4-(2-aminoethylphenol using the methods found in the textbook T. w.
Greene, Protective Groups in Organic Synthesis, A, Wiley-Interscience Publication, 1981.

15 Compounds of formula (17) where X® is S may be formed from a halide of formula (17a):

X
HC\N

|
Rb {(17a)

wherein X is Cl, Bror l.

In a typical procedure, the said halide (17a) is reacted with triisopropylsilanethiol in the presence

20 of a suitable palladium catalyst (e.g. palladium acetate/ tri-orfho-tolylphosphine of formula
Pd(OAC),/{P(o-Tol)gls) in the presence of a solvent or mixiure of solvents (e.g. toluene,
acefonitrlle, hexane) in the presence of a base (e.g. triethylamine, diisopropylethylamine,
potassium carbonate, sodium hydrogen carbonate). Preferably, the reaction is carried out at a
temperature comprising between 70°C and 110°C for 4 to 16 hours. The product silyl thioether is

25  then deprotected using the methods found in the textbook T. W. Greene, Protective Groups in
Organic Synthesis, A. Wiley-Interscience Publication, 1981.

The halides of formula (17a) may be prepared from commercial halides of formula (175):

X

HN (17b)



(16) wherein X2 is O or Sand t2 is an integer from1l to 4 , then
this may be fornmed by reaction of a conpound of formula (17):

2007/ 10782 7/ 000619 10 X2H (17) with comrerc of
formul a (1§P%{HI§@?CHQ(18) wherein s C, Br or I. i’wﬁl{'@g&ig
procedure the conpound of fornula (17) is treated W|th t he halide
(18) in the presence of a solvent or m xture of solvents (e.g.

di met hyl sul phoxi de, tol uene, alkldinethylf ormam de, acetonitrile,

t et r ahydr of wsig fhe nogsidde feand iy theriexitoek Bris@iens: Bpteative Greuap indr %i’é’esyﬁ’@es@s
triethyl am ngwiej-inkPRiAg)HBldNdnATIsNEe, pot assi um carbonate, potassium
hydr ogen carbonate, 10 sodium hydride) at a tenperature conprised
bet ween 0C and 80C, for 1 to 48 hours. Corrpounds of fornmula (17)
where X2 is @emﬁﬂebéﬂﬁ@@w&r@dﬂfﬂtﬁfw&%ﬁﬁm al -3-(2- aninoet hyl) phenol
or 4-(2-am noet hyl)phenol using the nethods fogﬂd in the textbook T.

W Geene, Protective Gadps in Organic Synihesis, \A
Wl ey-Interscience Publi g{latlon 1981 15 ounds of formula (17)
where X2 is S may be frr f Id 0 I a): wherein
Xis d, Br or I. (17a) In a |5al proceduce, the [said halide
(17a) i S reacted with triisopropylsilanethi oI@the presence
5 : . (19)
then it may be formed by reaction of a compound of formula (17) with a compound of formula
(20):
v i?a
o Y
/\/CK/\/N
HO ; Y

(20)
in a typical procedure, the compound of formula (20} is first converted to a halide (e.g. bromide,
10 chioride, iodide} or sulphonate (e.g. mesylate) usmg standard procedures (e.g.
triphenylphespinefiodine;  triphenylphosphine/carbon {etrabromide; thionyl  chloride;
methanesuliphony! chlorideftriethylamine) in the presence of a solvent or mixture of solvents (e.g.
dimethyl * sulphoxide, dichioromethane, toluene, N, N-dimethylformamide, propionitrile,
acetonitrile). This product is then reacted with the compound of formula (17) in the presence of a
15 solvent or mixture of solvents {e.g. dimethyl sulphoxide, toluene, N,N-dimethylformamide,
acetonitrile, tefrahydrofuran) optionally in the presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate} at a temperature
comprised bétween 80°C and 120°C, for 4 to 48 hours.

20 Aliernatively, a Mitsunobu  protocol may  be employed (2.9 diethyl
azodicarboxylate/triphenylphosphine) in the presence of a solvent or mixture of solvenis (e.9.
toluene, acetonitrile, tetrahydrofuran) at a temperature comprised between 25°C and 60°C, for 2

to 4 hours.

25 The compound of formula (20) can be formed from an alkene of formula (21):



20 of a suitable palladiumcatalyst (e.g. palladium acetate/
tri-ortho-tolyl phosphine of fornmula Pd(QAc)2/{P(0o-Tol)3}2) in the
presence’ nt or mxture of solvents (e.g. tol

acetonitrlfRJ ﬁ%e@zgr%g) in the presence; pf a base (e.g. 15’(?121?%0 7/006619,
di i sopropyl et hyl am ne, potassi um car bonat e, sodium hydr ogen
carbonate). Preferably, the reaction is carried out at a tenperature
conprising between 70C and 110C for 4 to 16 hours. The product silyi
t hi oether is 25 then deprotected u3|ngH¥he met hods found in the
textbook T. W G eene, Protective &0 ps [ gani ¢ Synthesis, A
W ey-Interscience Publication, 1 The hal ides of formula (17a)
may be prepared from commerci NEZ 0 g0, N la (17b): (17b) WO
2007/ 107828PCT/ | 82007/ 900619 11 using the nethods found in the
textbook T. W Geene, Protective Grln Organi c Synthesis, A

W ey-Interscience Publication, 1981. ernatively if the amne (4)
is of the forrrul a (19) 5( 19) t hen may be fenmed by reaction of

a conpound I

(20) Tn a predoiidabatiut ot BN 5"#%8%?"%‘%9’)'“ LEpfedie o
converted t @ ssitdalel Sobr@t (g getrabyctmwraa at 4 (PrIsIaGHe ERINPIIFIBRY %en&o and*too
sul phonate (& 4906 2AR&Yd. ®biRNedIBY Mi@iatdnanitl aydiogen peeside B suidablp. solvent or mixture

h | ph E 1
o oyl "9P08 ﬁéh&dh&sr e hgw%&%hﬁwgpwé %@99&5@%6%@&%@%){%}

t he
presence of Tae glbe;r\?@morr@pa %1W%Yrb§ fraﬂneg BTy Higasy %rgm e¥ &?ﬁ%ﬁeﬁ%}'f’” wnth 4 Suitable
sul phoxi de, viiichdoapouret hi@ige, vinpirirgyisannge: diotaegitny | fvioylielafiugeborate;  2,4,6-
propi oni tri l[l'?l yi@gféf%& lahé b}lrﬁa'le cr}hwé() (O QGI(HQEI fp'ro%erltﬁ@ FhelzRARAlIGEl (18) 4rfd thdnanyl
compound of ?ﬁ iﬁqlm tgﬁlp grﬁe 8 a Slf[taﬁ é:gla& Em cht]al\ég I'(lé . %rallﬂu%lt&é'éﬁte!

of sol vent s SPEPYNd gie
N, N- di ety itf-orheasfiinhesphing of iqmnﬂa: Pd(@AC)B{a Etstelinhe Prepgnce B3 sofyantioy mixfyre
t he presencg; chlveﬁtss(b'bt@hbﬁé haséitiie. r@xarky, iretha)rawhdeeof a base (e.g. triethylamine,

di i sopr opyl eblyl, Y s}ass&umeﬁ@orng@n BhEePOR RS BN AEP Rerably, the

car bonat e e conpri se to
48 hours. ) reactlon is carried out at a temperature compnsed between 70°C and 110% for 4 to% hours.

15 Alternatively, the compound of formula (20) can be formed from an ester of formula (37):

Flia

© Y
/ko NY

O%

(37)

by reaction with a reducing agent (e.g. lithium aluminium hydride, lithium borchydride) in the
presence of a suitable solvent (s.g. tetrahydrofuran) at a temperature comprising between 0°C
and 100°C for 4 to 24 hours.

20
The ester of formula (37) may be formed from the aryl bromide of formula (13) as here before

described by reaction with an anion of tert-butylacetate under palladium catalysis. In a typical
pracedure, the aryl halide (13) and the ester anion are reacted in the presence of a suitable
palladium catalyst (e.g. palladium dibenzylidene acetate or palladium acetate/ tri-ortho-
25 tolylphosphine of formula Pd(OAC)./{P(0-Tol)a}s) in the presence of a soivent or mixture of
solvents (e.g. toluene, acetonitrile, hexane), in the presence of a base (e.q. triethylamipe,
diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate, lithium



20 Alternativel y,aM t sunobupr ot ocol maybeenpl oyed(e. g. di et hyl

azodi car boxyl at e/ tri phenyl phosphine) in the presence of a solvent or
m xture of _so (e.g. toluene, acetonitrile, tetra fur t
a temerat@eiogﬁ%sﬁz?sed bet ween 25C a 60C, for 2 to ?ﬂ%@?@klﬁj%lﬁhe
conpound, of forrmula (20) can be fornmed from an al kene of fornula
(21): WO 2007/107828PCT/ 1 B2007/ 000619 12 Rla (21) by reaction with
a boronating agent (e.g. borane, 9-Borabicyclo[3.3.1] nonane? in the
presence of haxasihyidiblagidsioPraderably, dhey reackianr ishgaiiedf et ah)a lgnpgrature comprised
t enper at ur e LeQEI -8R 1 et e ©06urand 100C for 4 to 24 hours.

Fol | owed by oxidation with hydrogen peroxide in a suitable solvent or
m xture 5 of solvents (e.g. water, nethanol, tetrahydrof u_ran_i), wih a
sui t abl e bagéerpaivejy. thecutinernf Fayraie () may be AmReared flashiie sAmepRONAING 2 ”leé’igf”%%/
be fornmeds frgp the aryl bromide (13) by reaction with a suitable
vinyl conpound (e.g. vinyltributylstannang, potassium

vinyl tetrafl uoroborate; 2,4,6- trivinyl cygoboroxane pyridi ne
conplex). In a typical procedure, t I\ﬁd6 (13) and the vinyl
conpound are reacted in the presenceg a sui tapl e palladi um catal yst
(e.g. palladiumacetate/ 1 B0 7T pidsphi'ne of fornul a

Pd( QAc) 2/ {P(0-Tol)312) in the presence ‘of xa solvent or m xture of
solvents (e.g. toluene, acetonitrile, h, in the presence of a
base (e.g. triethylam ne, diisopropyl et am ne, potassium carbonate,
pot assi um hydrogen carbonate). Preferably, the react®n is carried

out at a tenpermatdilsasaenpd ased bet ween 70C and 110C for 4 to 16
hours. 15 Alternatively, the conpound of fornula (20) can be forned

froman ester of formula (37): Ra 37),.hy. reaction with. uci

agent (e.g. "M RtYRIGEhPRFssHien et & ?‘H&,‘"al(?‘lﬁrif gﬁ?at%%toqﬁ%gr&p%g 'ir's(r?\ % [
presencel®f cataystiot edmbinationl of eattlys(se(eq.palagdiumeadmyoaroon: platnigm g¥ides Raney-Nickel™) in
t enper at ur-e 4O RREIRRE Y DEINWRE b.P n@hdholl QHandObthyl doetaldd terakydefurd) wiithea

T35y ao hor el saire BY B8 0 ot L D, Rt 20 bk G5

between 20°C and 90°C, for 1 to 6 hours.

15  The nitrile of formula (22) may be prepared by reaction of the aryl bromide (13) with an alkene of
formula {23):
// Bz\/

N7 (23)

In a typical procedure, the aryl halide of formula (13) is reacted with the alkene of formula {14) in
20 the presence of a suitable palladium catalyst (e.g. palladium acetate/ tri-ortho-tolyiphosphine of
formula Pd(OAc)./{P{o-Tol)s}) in the presence of a solvent or mixture of solvents (e.g. toluene,
acetonitrile, hexane) in the presence of a base (e.g. triethylamine, diisopropylethylamine,
potassium carbonate, potassium hydrogen carbonate). Preferably, the reaction is carried out at
! temperaturé comprising between 70°C and 110°C for 4 to 16 hours.
25 The alkene of formula (23} may be commercial.

Alternatively, if alkene (23) is of formula (24) as follows:

B¢ Bs =~
(24)
wherein X*is O or S,
30 - B*is CHx(CHo)m Wherein m is an integer from 0 to 9 and B®is (CHg)qr Wherein ny is an integer

from 1 to 7, and ny+m is comprised between 2 to 7 inclusive, or,



described by reaction with an anion of tert-butyl acetate under

pal | adium catalysis. In a typical procedure, the aryl halide (13) and
the ester i reacted in the presence of a suitahl al | adi um
cat al yst (@B&B&ﬁﬁﬁ%gdi um di benzyl i denﬁ acetate or pall '%@3@?(’3{%/
tri-ortho- . 25 tolyl phosphine of fornula Pd(QAc)2/(P(o-Tol)3}2) in
the presence of a solvent or mxture of solvents (e.g. tol uene,
acetonitrile, hexane), in the presence of a base (e.g. triethylam ne,
di | sopr opy! & ke gvipetformpdst assi um car bonat e, pot assi um hydr ogen
carbonate, lithium WO 2007/107828PCT/ 132Q07(cpQQ619 13

hexamet hyl di si | azi de). Preferabl Yor,} e @; fon is carried out at a

t enperature conprised between 0Cafd' 11QC.for 4 to 16 hours.
Alternatively, the amine of forrmula (2) may be prepared fromthe )
cor r espondi RGerintry ik ke inteberfformiios, is@ER Hiegerhiod, MRIB Iy2a gt EHan Bherpig tids
defined aboyg.iniedelifam 1 tdk, @nd ¥R € 8bmPLOSRAES 1 tb DRcRbild drlde,+0ft, & aomprisad
(22) is treated to hyd o,ge_natl on using a netal 10 catal yst or

conbi nat.i an?”e‘c’:’h"‘ffﬁlsvrg{@' Te. g pal |l adi um on carbon; platini um oxj de
Raney- Ni ckehifen)syid compokied gffassuin 624) e ba faympdreaction ¢f a caapavashefformula (26):

et hanol, ethyl acetate', tetrahydrofur w th a hydrogen source
(e.g. ammonium formate, form c aci hydr lé{% at a tenperature
conpri sed between 20C and 90C, for 1 to 6 ho 5. 15 The nitrite of,

fornul a (22withayormupd fameld (2B reacti on of the aryl brom de (13)
with an al kene of formula (23): B

HX? (26).
10
In a typical procedure, or';e of the compound (25) or (26) is first converted to a halide (e.g.
bromide, chloride, iodide) or sulphonate (e.g. mesylate} using standard procedures (e.g.
triphenyiphospine/iodine;  triphenylphosphine/carbon  tetrabromide; thionyl _ chloride;
methanesulphonyt chlorideftriethylamine) in the presence of a solvent or mixture of solvents (e.9-
15 dimethyl sulphoxide, dichloromethane, toluene, N,N-dimethylformamide, propionitrile,
acetonitrile). This product is then reacted with the other compound (26) or (25) in the presence
of a solvent or mixture of solvents {e.g. water, ciim'ethyl sulphoxide, toluene, N,N-
dimethylformamide, acetonitrile, tetrahydrofuran, dichloromethane) in the bresence of a suitable
base {e.g. sodium hydroxide, potassium tert-butoxide, sodium hydride) optionally in the
20 presence of a phase transfer catalyst (e.g. ietra-ethylammonium bromide) at a temperature
comprised between 25°C and 120°C, for 4 to 48 hours.

Compounds of formula (25) and (26) are commercially available or can easily be prepared using

weli-known procedures.

25
Alternatively, the amine of formula (2) may be prepared from the corresponding nitrile of formula

(32):

wherein B? is as defined above.



N In a typical procedure, the aryl halide of fornula (13) is reacted
with the al kene of fornmula (14) in 20 the presence of a suitable

pal | adi um gat e.g. palladiumacetate/ tri-ortho-t L ne
of fornul a&g&?%§¥§{P( 0-Tol)3}2) in jhe presence of a &#@gﬂﬁﬁg{gg
m xture of solvents (e.g. toluene, acetonitrile, hexane) in the
presence of a base (e.g. triethylam ne, diisopropylethylan ne,
~ potassium carbonate, potassium hydrogen carbonate). Preferably, the
reaction i s ircariyicatiprocaduret tha ritdleneé farmule 4323 dniieated {?ghﬁ@ﬂm?? 4RIt At
éégge‘; g_f a|4 tc%a oh@b‘tﬁ{b&e}i@@f a_éfiﬁys%' (ls.grp@uaglﬁmfdarcﬁrmbm plaf3)m oxide, Beney-Nicke!®) in
I al. ernatiye | | f I T
fol lows: N3 PRI %h 3 e & lé‘r?&%“g‘?,%}_“éﬁ‘ii %%3%%2 et or Y
i s an i nt egéydrégeosp@cs (5@ amANBS fargatedpgnie acidReeser) 4 2 ! rapesgiure GPTRRyispd
fromIito s, pagdelBorOuiSoeeimitsedodret ween 2 to 7 inclusive, or, WO
2007/ 10_7828PCT/ 132007/ 000619 14 B4 is a group of formula: (CH2)ri

(CH2)s :
The nitrile of formula (32) may be prepared by reaction of the aryl bromide (13) with an alkyne of

formula (33):
757
N (33)
10 ‘
In a typical procedure, the aryl halide of formula (‘f3) is reacted with the alkyne of formula (33} in
the presence of a stitable palladium catalyst (e.g. palfadium tetrakis(triphenylphosphine) or
palladium acetate/ tri-ortho-tolylphosphine of formula Pd(OAC)/{P(o-Tol)s}a) in the presence of a
solvent or mixture of solvents {e.g. toluene, acetonitrile, hexane) in the presence of a base (e.g.
15 ftriethylamine, piperidine, diisopropylethylamine, potassium carbonate, potassium hydrogen
carbonate). Preferably, the reaction is carried out at a temperature comprising between 70°C
and 110°C for 4 to 16 hours.

The alkyne of formula (33) may be commercial.

20
Alternatively, if alkkyne (33) is of formula (34) as follows:
=B
N (34)
wherein X®is O or S,
B* is CHx-(CHy)y, wherein m is an integer from 0 to 9 and B® is (CH.)m wherein ny is an integ;er
25 from 1 to 7, and ny+m is comprised between 2 1o 7 inclusive, or,

(CHp),
(CHE)r1 _@

wherein 1, is an integer from 1 to 6, s is an integer 0 to 6, and B% is a group (CHa)u wherein 1, is
an integer from 1 to 4, and s+ is comprised between 1 to 4 inclusive and ry+s+i; is comprised

B* is a group of formula:

30 between 2 1o 5 inclusive;
then said compound of formula (34) can be formed by reaction of a compound of formula (25):

B4
Z e
(25)

with a compound of formula (36):



wherein ri is an integer froml to 6, s is an integer O to 6, and B5
is agroup (CH2)1 wherein tl1 is an integer from1l to 4, and s+ti is

conpri sed t to 4 inclusive and rri-s+ti is conprl

bet ween 2 ?@Wﬁ@aﬂm ve; then said cpgnpound of fornul a“(’%ﬁ’?“"?{a?ﬁ“b%
formed by reaction of a conmpound of formula (25): N(25) with a
conmpound of forrmula (26): HX3(26). 10 In a typical procedure, one of
the conmpound (25) or (26) is first converted to a halide (e.g.

bromi de, chloride, iodide) or sul phond¥ .g. nesylate) using
standard procedures (e.g. triphenyPBhospine/3&di ne;

tri phenyl phosphi ne/ carbon tetrabrom de; thionyl chloride;

met hanesul phonyl . chl oride/trieth m BNt DL f Vet
or mixture &f aé@’f"@'eﬁ{??df" . Ge G%h%lé%‘@to P;h (Sg)u?rp(ﬁ xllgég’?gd(}?%ﬁﬁé? gn%’ﬁg ﬁa(%'re&:
tol uene, N, Keattidetchigiideo iqdisl e SUpHABPIR ORIt Mepdate)a uiRgopRTqerq BYPCedyiss o(e-9-
product i5 heshybRapheddmé;t h tighenyhbhing/carpmun dettadBmider  ( 2B)yli n chibride;
presence of a,s 1 : hill a.

e&qaﬁ%\rﬂl@?&nﬂ%ﬁ]&@%ﬁ%ﬁnﬁe@ﬁeﬁ%@ﬁce%@a SolveVetr RlinturélbitoRéry te.o

sul phoxi de, ™ ) : acetonitrile, .

t et r ahydr of dimefiyl dsiPeten netchqivEEARe: ¢ H@“eﬁ'fe’esQh{icﬁmﬁtgwfgm’saﬂ\“{eabPrec’p'B%{té']g’

(e.g. sodi uavdititriex tepropat assnueadted it et aher dempogutiBEr 3RY ini threpresence

?pz' O”a't ! yl I 4 @Slv&w@b&r %SJF %f?éo:\%{m{%h?é@ WEBN SEREhE abulihivade, (Blughe, NN-
etra-e anmoni um brom de) at, a erature conpri.s

and 120({] (}/ f dimeihyifggmaraide, aget _|tr|I@O%@&qe{gigra%&%@o%e&ga%)ﬂsﬁg gﬁgén?ggt?a %ﬁﬁ%}le

comrer ci al | pasey &i.4. awkiemo hydeaide e gotassiunb deridrutgride.c 8odivs] hydride) pPriepRiyin the

proc edU(rj e p?e‘éerﬁ}le tf ra%raéé/ﬁérﬁg;er fcaﬁly@q;.lg.ete@é-er?gﬂﬁmﬁrﬂmg gﬁ;;ﬁm)égﬁaﬁ temp(e;atzu)re

prepared from the correspaonding. pitr ormul a ; :

wher ei n B2 F@E@e%ﬁ‘?’?’?gég%sggo B for 4 to%s Rours.

15 The compounds of formula (35) and (36) are commercially available or are easily prepared
acceording to well known processes.

The compounds of formula (1) wherein B is selected from (CHe)g-(CHg)m‘X1‘(CH2)n where nis 1

or a group of formula
' (CHp)y —X2—(CHy),
]
20

wherein t is 1, may be prepared by reaction of an amine of formula (27):

llqa

0 \l/
A 1/ Y

ek

dek

B

(27)
wherein X2, B' and Ra are as defined above, with a bromide of formula (3).

25 In a typical procedure, the amine of formula (27) 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 sulitable base
(e.g. triethylamine, diisopropylethylamine, potassium carbonate, sodium hydrogen carbonate) at
a temperature comprised between 80°C and 120°C, for 12 to 48 hours. The protecting groups

30 can then be removed using standard methodology for cleaving oxygen protecting groups such



WO 2007/ 107828PCT/ 1132007/ 000619 15 In a typical procedure, the
nitrile of formula (32) is treated to hydrogenation using a netal
catal yst oy, ,C j ion of catalysts (e.g palladium on X
platiniun1g§yﬁgﬁh%%%ey-Nicke) in the presence of a solvgﬁﬁﬁﬁgﬁgqmw
met hanol , ethanol, ethyl acetate, tetrahydrofuran) with a hydrogen
source (e.g. ammonium formate, formc acid, hydrogen) at a
tenperature conprised 5 between 20C and 90C, for 1 to 6 hours. The
nitrite of fasthoat feutd3nhererybask ToWeBtersa Prjecie PP M (Foathynipsi A Wiley-
brom de (13)nwkdidhcapumitdiymneasef. formula (33): N(33) 10 In a typical
procedure, the aryl halide of formula (13) is reacted with the al kyne
of formula (33) in the presence of a suitable alladiun1c%taL 3% |
Ce. 0. pal I adiamminect e 67\ TAGPIBRES AT 1) OBPePaRATIORR oA frmuia
tri-orthost gpg phosphine of formula Pd(QOAc)2/ (P(o-Tol)3}2) in the
presence of a solvent or m xture of solventgg (e.g. tol uene,
acetonitrile, hexane) in the presence of albase (e.g. 15
triethyl ani ne, piperidi negrediisopropyle®syfani Me, pot assi um

car bonat e, potassiun1hydrod§@ cargonaf ferjgbly, the reaction is
carried out at a tenperatgmsé cerri eeri 70C and 110C for 4 to

16 hours. The al kyne of formula (33) may he.comerlcial. 20
Alternatively, if alkyne (33) is of for34) as follows: (34)
wherein. X3 is 0 or S, B4 is CH2- ( CHXuatT wher ei n @bfs an integer
fromO to 9 and B5 is (CH2) 111 wherein nl1 is an integer 25 from1l to

7, and ni +mvheretndiand Sedranstopkirep doveo 7 inclusive, or, B4 is a group
of fornula:

The amine (28) may be prepared by reaction of alcohol (29):

Ra
]

“°\/©/\(_)/\/\"'(\]/
<

10 (29)
with a compound of formula (30):

Rec
AN

AN

g

(30).

, in a typical procedure, the alcohol of formula (29) is first converted to a halide (e.g. bromide,
15 chioride, ioéide) or sulphonate (e.g. mesylate) using standard procedures (e.g.
triphenylphospinefiodine;  triphenylphosphine/carbon  tetrabromide; thionyl  chloride;
methanesulphonyl chloride/iriethylamine) in the presence of a solvent or mixture of solvents (&.9.
dimethyl sulphoxide, dichloromethane, toluene, N,N-dimethylformamide, propionitrile,
acetonitrile). This product is then reacted with the compound of formula (30) in the presence ofa
20 solvent or mixture of solvents (e.g. water, dimethyl sulphoxide, toluene, N,N-dimethylformamide,
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 temperature comprised between 25°C
and 120°C, for 4 to 48 hours.
25



(a-1;), (CH2)O wherein rl is an integer froml to 6, s is an
integer O to 6, and B5 is a group (CH2)rl.wherein tl is an integer
fromlto i is conprised between 1 to 4 inclugsi

ro-s+ti |s<‘1] 5%0?82 30 between 2 to R inclusive; thenul?a%gﬂ@g‘%%%ynd
of fornmula (34) can be fornmed by reaction of a conpound of fornula
(25): -X3F1 (25) with a compound of fornula (36): WO

2007/ 107828PCT/ 1 B2007/ 000619 16 HX3(36). In a typical procedure, one
of the conpohedic§@byt omuEBEs) may bé pepared fiow rthaddahydaoiigmuae(’y i g ical

brom de, chhpridif ’th'eoéiﬁéﬂ?ﬁe iS HeRBONEh & (Rugant(Egy badiue) bushyigde; lithium

standard procedure tr| I
tri phenyl Bh 8 m%ﬁygé&%%ﬁh? &elg rﬁ? §ﬂ1 X 8@9%?%%?&%%&%%&!1, ethanol, toluene) at a
met hanesul plm)wyetattmmmmﬁid@ttqfweéﬁ AA andi4AD), fqh*"c%é“"ﬂf?esence of a sol vent

or mxtur@ of solvents (e.g. dinmethyl sul phoxide, dichloronethane,
t ol uene, di rreth [ I @3N s
product is !t}lh%comrpénﬁc OfPrm%gﬁP]ﬁ %ﬁéggﬁgg%gﬁﬂm%%%géw(%@gu |(nh he
presence of a solvent or mxture o z'%\oé ? ée g. water, dinethyl
sul phoxi de, toluene, N,N 10 di nmet hyl f or mani‘de, acet oni tr| | e,
t et r ahydr of usignthe diethhéisoipgwien he eetoodkT. ﬁ’ﬁ@ffﬂnés%ﬁ@fé"f%ﬁmap%'ﬂ ragpic Sypaesls,
(e.g. sodi um WHELRisEiEnce PObIRSDA,UERE. € t - but OXi de, sodi um hydri de)
opt i onal In the presence of a phase transfer catalyst (e.g.
tetra-etnyl anmoni um brom de) at a tenperature conprised between 25C
and 120C, fdsrnawrttbea«amﬁ&ﬁmrssafthwmmé(ng#ﬁe'l?w&s of fornula (35) and
(36) are comercially available or are eaS|Iy epared acccording to
wel I known processes. Thg, conpounds of for rein Bis
selected from (Cl-12)2- (&:HZ)le (OIW or a group of
formul a Rb”

Me Me

(38)

then it may be formed by reaction of a compound of formula (39):

Rc
|

Rb’N
Mm’%
(39)
a
HO/\/CE_/\/N\(
(20)

Above compounds of formula (39) may be prepared according to the methods described in
W97/34905.

15  with a compound of formula {20):

C—D

20
In a typical procedure, the compound of formula (20) is first converted to a halide (e.g. bromide,

chloride, iodide) or sulphonate (e.g. mesylate) using standard procedures (e.g.
triphenylphospinefiodine;  triphenylphosphine/carbon tetrabromide;  thionyl  chloride;
methanesulphonyl chiorideftriethylamine) in the presence of a solvent or mixture of solvents {e.g.



whereint is 1, may be prepared by reaction of an am ne of formula
(2:%: Hg y H2N,,IE2 (27? wherein X3, Bl and Ra are as defined above,
W a rOG¥g§.90729rnu a (3). 25 In a typical procedur '
of formula ? I's Teacted with a brog de of fornula (3§Cg%p§8ﬁ@%ﬁ§
in the presence of a solvent or mxture of solvents (e.g. dinmethyl
sul phoxi de, toluene, N, N-dinethylfornman de, propionitrile,
acetonitrile), optionally in the presence of a suitable base (e.g. .
triethyl am Wenetyi i adpolps| clidipometaes. Jdvenssi (- dmphdRma esog{‘jﬂﬁ?’m]e’
][wdr 226 tn Cigbégé}ﬁtﬁla)) Tlﬂénrpradllceigﬂﬂﬁ Alatie@witohPednpechdis taveda (38T e MsaRe O 2
or o] ours. . r [ S 2 i -
usi ng standgggﬂﬁéfﬁggogﬁgy F%ﬁ;éggagﬁgﬁﬂoiﬁmgﬁﬁg?%?§$1Pﬁé&ﬁgﬁﬂﬁgwgﬁ?h
WO 2007/ 107 3oamitie1Bpaydrigmobarioraly hsthe H@éé’ &ﬁ&“itﬁe?et‘%?é t‘%%t “%'Bf!?ﬂ“'”ﬁ
W G eene Iaﬁga,bm\tlétmn@eopqn&sium @xrtmase, poBysitnh dgdregen Aarbonate) at a temperature
W eyl nt o1 S Shibifesd E&\Q%e'ﬂ%ﬁldé?ﬂﬂz&& cato4ghdfp€ amne of formula (27)

may be prepar ed From the corr espondi ng protected am ne of fornmula 5
(28): Pa
Alternatively, a  Mitsunobu protocol may be employed (e.g.  diethyl
_ azodicarboxylate/triphenylphosphine) in the presence of a solvent or mixture of solvents (e.g.
10 toluene, acetonitrile, tetrahydrofuran) at a temperature comprised between 25°C and 60°C, for 2

to 4 hours.

The quaternary ammonium saits of compounds of the formula (1) include compounds of formula

OH
N\B _ NT/

@““

15 wherein R! is selected from H, C4-C, alkyl, benzyl or phenethyl and X- is a suitable counter ion
such as acetate, mesylate, xinafoate, tarirate, chloride, bromide, iodide, sulphate, phosphate(s),
nitrate, citrate, methanesulfonate, carboxylate with from 1 to 6 carbon atoms, dicarboxylate with
from 2 io 8 carbon atoms, maleate, fumarate and benzoate. For other acceptable quaternary
ammonium salts, see Int. J. Pharm, 33, 201-217 (1986). Preferably X is acetate, fumarate,

20 mesyiate, bramide, chioride, suiphate, D and L. tarirate or xinafoate. Said quaternary ammonium
salts may be prepared by reacting a compound of formula (4) with an alkyiating agent R-X
wherein R is & G;-Cs alkyl, benzyl or phenethyl and X Is a suitable leaving group (a preferred R'-
X groups is methyl iodide) in the presence of & solvent or mixture of solvents (e.g. dimethyl
sulphoxide, toluene, N,N-dimethylformamide, propioniirile, acetonitrile, dichloromethane)

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

potassium carbonate, potassium hydrogen carbonate) at a temperature comprised between

60°C and 120°C, for 4 to 48 hours. The resuiting guaternary ammonium saft of compound of
formuta (4) is then deprotected and reacted with a bromide of formula (3) as disclosed above, in

R order to obtain said quaternary ammonium salt of compound of formula {1).

30
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 1o 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



PcO RbBl wherein Rb and Rc are as defined above. (28) The am ne
(28) may be prepared by reaction of alcohol (29): Ra 0Oy HO 10 (29)

with a comgt&raﬁjm%tlszgor mula (30): Pc RbB1(30). PCT/IB2007/600619

10

15

20

25

30

20

those described by T.W. GREENE (Profective Groups in Organic Synthesis, A. Wiley-
Interscience Publication, 1981} or by P. J. Koclenski (Protecting groups, Georg Thieme Verlag,
1994), can be used. '

All of the above reactions and the preparations of novel starting materials used in the preceding
methods are conventional and approptiate reagenis and reaction conditions for fheir
petformance or preparation as well as procedures for isolating the desired products will be well-
known 1o those skilled in the art with reference to literature precedents and the examples and

preparations hereio,

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

chromatograpghy.
Preferred definitions of B are as indicated here below.

According to one embodiment, (CHz)s, (CHa)e and (CHg)1o are preferred when B is a Cg-Cqz
alkylene optionally substituted with one or two C4-C,4 alkyi.

According to another embodiment ~(CHp)e-O-(CHg)a, -(CHg)e-0~(CHy)s, and,-(CHp)-O- are
preferred when B is of formula ##—~(CHg)z-(CHa)n-X-(CHg)y—#+.

According to another embodiment, when B is of formula:

(CHp)—X2—(CHg)—— ===
(CHz)r@

tien the following are preferred:

O—(CHy);— O—(CHy)y—
'—(CHz)z '"‘"(CHz)z

O—(CH,),— O—(CHy)s—
_(CHz)z ““‘(CHz)z

Preferably, the oxygen is in the meta or para position. More preferably the oxygen is in the para

dedk

position.

According to another embodiment, when B is of formula:



In a typical procedure, the alcohol of formula (29) is first
converted td a halide (e.g. bromde, 15 chloride, iodide) or

sul phonat . yl ate) using standard procedures (

triphenyl%ﬁé@ﬂ%ﬁgﬂﬁgdine; tri phenyl phasphi ne/ car bon teﬁﬁg%W3WF@%?m
t hi onyl chloride; methanesul phonyl chloride/triethylamne) i
presence of a solvent or m xture of solvents (e.g. dinethyl

sul phoxi de,

propionitrile, acetonitrile)*T
conpound of forrmula (30) in th&\prese
of solvents (e.g. water, dinethy
N, N- di net hyl f or mram de, acetonitrile,

di chl oronet hane, toluene, N, N-dinethylformam de,

of~-a~R0-eol vent or
Xi de, tol uene,
et r ahydr of ur an,

n the

ct is then geacted with the

m Xt ure

di chl or omet Rafehe bgddiR B heaeRGRn ¥ préfertddl t abl e base (e.g. sodium

hydr oxi de,

potassiumtert-butoxide, sodium hydride) optional

presence of a phase transfer catalystéée.g. tetra- et hyl anmon
sele fr

broni de) at Quakemapesramnonium c@igprt setpray

ly in the
ium

e (Dnare1dercprefegied 4 Pelprag

hours. WD 208dhd)ZAR8MET s4B2R07/ 000619 18 The al cohol of fornula
(29) may be prepared fromthe al dehyde ofﬁﬁprnul (7), In a typical

procedure the al dehyde (7) i©Hregate

a reducta (e.q.

borohydride; |ithium al um ni Qri in €Nff esence of a
(e.g. tetrahydrofuran, netWanol”, t8luene) fat a tdnperature conprising

sodi um °
sol vent

mul a (30)

bet ween 0C and 40C, for 1 to 24 hours. 5_2%Rke conpound of for
may be prepared from conmercial al cohol or mula (31): H2N_ E, 1(31)

using the nethods found in the textbook

G eene, Protective

oo T, e YR . Yo ARG R U g

10 Finally,

(

'S O

it may be fainalegleby reaction of a conpound of fornula (39):
with a conpound of forrmula (20): (20)

10

15

According to another embodiment of the present inventian, the quaternary amm

OH xe-
OH + ~
A /'\/NHE\B /Q;/CNHY

formula:

wherein X is succinate are also prefetred.

Preferably A is a group of formula:

* HO
HO HO

NHSO,CH, O o NHCOH

More preferably, A is a group of formula:

t hen
Ric Rb 15

onium salts of



Above conpounds of forrmula (39) nmay be prepared according to the

met hods described in W97/34905. 20 In a typical procedure, the
conpound f (20) is first converted to a halid

brom de, O{’ﬁvlooré'@é |od| de) or sul phongte (e.g. nesylat eliéﬁ;[gl%?%ﬂ‘gﬁﬂﬂ%m
standard procedures (e.g. triphenyl phospi ne/i odi ne;

tri phenyl phosphi ne/ carbon tetrabrom de; thionyl chloride;

nmet hanesul phonyl chloride/triethylamne) in the presence of a sol vent
or m xture of solvents (e.g. WD 2007/107828P 32007/ 000619 19

di met hyl sul phoxi de, dichl oronethane, toluene, di met hyl f or mam de,
propionitrile, acetonitrile). ‘ eacted with the
conpound of fornmula (39) in th or m xture of
solvents (e.g. dinethyl sulgh , toluene, N, Nhgj1et hyl f or mam de,
acetonitrile, tetrahydrofuran) él gnally in the gresence of a
suitabl e base (e.g. triethylam H‘g O5Myi | sopr opyl etyl ami ne, pot assi um
carbonat e, potassium hydrogen carbonate) at a tenperature conprised
bet ween 60C and 120C, for 4 to 48 hours.

Al t er nat i velPgrisarly SieiRuBRBATRONIS PFRYINIETIIR BYRHPRAE: di et hyl

azodi car boxw. (ai{(em- -[(mqgwhpfs}c:m@bnopw)mmcn-1tﬂhenymcwsféﬂbﬂrmphans@@wlmimarﬂ-

mxture of $0ly BVT} z(r%rm%xy i],%,% rgét%ggﬁfo,%gﬁeom trile, tetrahydrofuran)

at a tenper and. 60C, for 2 to 4 hours. The

quat er nary Mﬁﬁﬁh@ﬁ@&f@@% 51?@5%?%@%@ FREYEPR i ncl ude
conpounds othydraxyphehypropoxyfphedylatieliamiRy- 1rfwdr97syle@wi-%wdrquhﬁwl}m@i!a@4
al kyl, benzyébiogémlgpenet hyl and X- is a suitable counter ion such as

Sul phat e, “mmﬁx%ﬁéﬁ%ﬁfﬁﬁ BlsbhBh o Bhorifropnt AR pniARbRRy)
car boxy! 1 e phéryltetiyiamina-1thydrexyetay b hydmrphenviapibaiendiotd™i® with from 2
to 6 carbon naEQAR)-2-TRIEaRg-3-(dissRdpRib@inatpHeeykopi)d-hydatypi@hreiheptyl)aminol-

accept abl e q%agernwzm@ mﬁ. £r%suif§r‘?a(?méléﬂ't J. Pharm 33, 201-217

1986) . Preferably
o) e < MBHAPIE (DA ERE D e el o db e Ao RRRT L ey
ammoni um salphsqyml}m:-iqi)negabadthin}yzmsdmypihﬂfyl}leﬂ)mepdiqn@nIdﬁ’ formula (4)

\pl)mhte Ee?Ey Kyl ;11 pga@m& [(ﬁ%h - OMBFBYIBnifd)- 1L®eﬁ\jl|§épy@ h?drdﬁcysbhenﬂemwb or

av referred I:11-
groups is e m‘P%dl"H& xyﬁﬁy'l%@% é“ggwg@e%?neé n?/’%ht or m xtur e of
sol vents (e. hg{5-[(dﬁh%t{ﬁ{.4 (%%r[(ﬁﬁéb@lﬁepmw@mmhéphWV‘RFOWUMYWWMPB?W%%@
propi oni t r:c |oRenyRES AR HLHyBroxydinple- Wdﬂimbw}ﬁ)ma%d@ptl onally-in the

resence o
presence of 800U 078 Lyt KLY E}@ BUEE e o
car bonat% @twerallqﬂyﬁwrr%it1dw@°%w}-$ 53@6”‘%% Beeeand 120C for 4 to
48 hours. Tfsqumwhsfdmg ORI @4 (B (1YR)-aalisoprapgiesiab)-1-aifengmogydnd  of

Formul 2 (4) b g AEBAAHEEBH)IRRoRRTRRA M bach brom de of formul a

{
salt of corrﬂ\biﬁrﬁﬁ Rb#- ﬁ’@ﬁ? K Q)f}(d"sg?f"}?y@lm"?gi’rﬁ 'St%u etgy B%%B?nwlxﬂer e
above descr iphatighyasisg-efydpxethsl %ct\ydmxynbrhnyﬂ}hn@fhewmwdée of formula
(1), it g&y zttg R?§%fﬁ§&p?c§p¥laﬁ1ﬂo W%Qidm@ﬁlk@{s Bl (ArGahldrisg-2fiRgkixgas t hat

Consoquence. IDFipaRTR epu BB aisS '}xﬁﬁéseqxﬂﬁt yhfof 1 19 Oroups 11

5-[(1R)-2-({2-{4-(2-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyll-4- hydroxyphenyi}ethoxy)
phenyllethyl}amino)-1-hydroxyethyllbenzene-1,3-diol;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3- (dusopropy]amlno) -1-phenylprapyll-4-hydroxyphenyllethoxy)
30 phenyllethyllamino)-1-hydroxyethyl]-2-hydroxyphenyl}formamide;
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylam ino)-1-phenylpropyi]-4-hydroxyphenyljethoxy)
phenyllethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one;
2-(1R)-3-(diisopropylamino)-1 -pheny!propyl]—4—(2-{4—[2—({(2H)—Q'-hydroxy—2-{4-hydroxy—3-
(hydroxymethyl)phenyllethyllamino)ethyllphenoxy}ethyl)phenol;



protecting radical can be used. In particular methods of protection
3nd degrgt ection such as WO 2007/107828PCT/ 1132007/ 000619 20 t hose
escri be ENE (Protective Goups in Organic '

W1 ey- |nt§’¥)52;5?72¥%8 Publication, 1981), orpby P. Jg Kocié%@%?&%}eﬁMIﬁ
(Protecting groups, Georg Thiene Verlag, 1994), can be used. 5 Al of
t he above reactions and the preparations of novel starting materials
used in the precedi ng nethods are conventional and appropriate
reagent s ancN-GeaEd-RHA-(@ )i (FisagomyiaminchpPhengeiopdrirydesrbnvinckpririagi’on

3; YBL'no&‘E t @6 myrﬁﬁhjowxyﬁhamaaha@s&mﬁand@@l red products will be

o ecetont e e (REEET Eﬁlﬁéﬂat(%‘g%’%g b SR GRAE phobireRinBhifon

conmpounds ofrhéryietilamingly1-ysropesthy aﬁyqrwmmeﬁp@ewl&namﬁ% preparati on

; Qe][ eof can AyeRpuKdibomRehyamPoy BhtitgyiropylF-a4-pis-(asl)L-hidraxye-[rbydoes; such
or exa

definiti on?‘é@r%&@gﬁenﬁ%h iﬁaﬂ}r%éje t@@hg%@%ﬁn%corlgl Er eI gr (r)ed

enbodi ment . N-GHOFR2-(REHE) B IGRG-Csoppaiipay T s BRpUk-iiiepmasyletion)

06-C12 al kylppagiaptiaoneti-ydsuesyi-2bydsgymictyimetenasnionamidlucarate salty and

2 ? Gﬁ'\g? g rdin %'_Hgl?l @ Q@I b @’ -3 %ﬁ {d%ﬂhpy él’@lm %'hgﬁy(o )"Bhydrﬁxgphg?yl}?tgcrx%h?yu
Accor di ng 1%?16‘?%5?'“@ Hfoxyﬁ%xiﬁegf?gq%}ogq ﬁ,\ﬁng

(CH2) s- X2- ( @riZ)eppropriatd, GieR pharmadutidalracedptableshRscupiogisemess. fruigers: gelvates or

isotopic variations thereof.

Most preferred compounds according to the invention are:

15 N-{5-[(1R)-2-({2-[4-(2-{3-[{1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyllethyllamino)-1-hydroxyethyl]-2-hydroxyphenylimethanesulfonamide;
N-{5-[(1R)-2-{[6-(4-{3-[{1R)-3-(Diisopropylamino)}-1-phenylpropyi]-4-hydroxyphenyl}butoxy)
hexylJamino}-1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;

5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyi]-4- hydroxypheny!}butoxy)

20 phenyllethyllamino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one;
N-{5-[(1R)-2-{{2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyljethyl}amino)-1-hydroxysthyl]-2-hydroxyphenyljformamide;
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(dlisopropylamino)-1-phenylpropyi]-4-hydroxyphenyl}ethoxy)
phenyllethyllamino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one;

25  NH{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl}-4-hydroxyphenyilethoxy)
phenyllethyllamino)-1-hydroxyethyl}-2-hydroxyphenylimethanesulfonamide succinate salt; and
5{(1R}-2~({2-[4~(2-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}ethoxy)phenyl]
-11-dimethylethyl}amino)-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one;
or, if appropriate, their pharmaceutically acceptable salts and/or isomers, tautomers, solvates or

30 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.

35 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, esyiate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexaflucrophosphate, hibenzate, hydrochlaride/chloride, hydrebromide/bromide,
hydroiodidefiodide, isethionate, lactate, malate, maleate, malonate, mesylate, methylsulphate,



Preferably, the oxygen is in the neta or para position. Mre
preferably the oxygen is in the para position. According to another

enbodi nent L,s of fornmula: WO 2007/107828PCT/ 1B 21
Then the o%?\é%ﬁﬁ}or%z?he para position ks preferred. ﬁg%égﬁg)%ﬁ%
ammoni um sal ts of compounds of fornula (1) are al so preferred.
Preferred 5 quaternary ammonium salts are: OH OHx. wherein X is

acetate, fumarate, nesylate, bromde, chloride, sulphate, D and L
tartrate or nephiafatmt e5-nabthalenasisdiangter G-ranevatrer nieaindiel NERIL, GFotdih eoxalate,

present i nvenidiel, ddtatdUaiHBsIRAEMyRGHER N bhdEbisad/digydber Oftowinate, saccharate,

wherein X i i
of fornmul al: Ssteséya?ec,: Is&c%itngte,%ﬁatgltossglat%raﬁcfi %F{Jo?t%cet&té sgf{s.e ferabl y Als a group

5 Suitable base salts are formed from bases which form non-toxic salts. Examples include the
aluminium, arginine, benzathine, calcium, choline, diethylamine, diolamine, glycine, lysine,
magnesium, meglumirie, olamine, potassium, sodium, tromethamine and zinc salis.

Hemisalts of acids and bases may also be formed, for example, hemisulphate and hemicalcium
salts.

10

For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties, Selection,
and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Pharmaceutically acceptable salts of compounds of formula (1) and quaternary ammonium salt
15 thereof may be prepared by one or more of three methods: ‘

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

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

20 (i) by converting one salt of the compound of formula (1) to another by reaction with an
appropriate acid or base or by means of a suitable ion exchange column.

All three reactions are typically carried out in solution. The resulting salt may precipitate out and
be collected by filtration or may be recovered by evaporation of the solvent. The degree of
D5  ionisation in the resulting salt may vary from completely ionised to almost non-ionised.

The compounds of the invention may exist in both unsolvated and solvated forms. The term

‘solvate’ is used herein to describe a molecular complex comprising the compound of the

invention and a stoichiometric amount of one or more pharmaceutically acceptable soivent
30 molecules, for example, ethanol. The term ‘hydrate’ is employed when said solvent is water.

Included within the scope of the invention are complexes such as clathrates, drug-host inclusion
complexes wherein, in contrast to the aforementioned solvates, the drug and host are present in
stoichiometric or non-stoichiometric amounts. Also included are complexes of the drug

35 containing two or more organic and/or inorganic components which may be in stoichiomettic or
non-stoichiometric amounts. The resuiting complexes may be lonised, pariially ionised, or non-
ionised. For a review of such complexes, see J Pharm Sci, 64 (8), 1269-1288 by Halebiian
{August 1975). ’



More preferably, Ais a group of forrmula: WO
2007/ 107828PCT11132007/ 000619 22 Particularly preferred conpounds

according Lpyention are:

N (5-{(1R)- g‘%ﬁ@y@ [ (1R) - 3-(diisoprgpyl am no) 1- phenylljcpylgﬁgﬂ"'ﬁgo%mn d
r oxyPhenyl | decypam no]-1- 5

hydr oxyet hyl} - 2- hydr oxyphenypnet hanesul f onam de;
N-{5-[(1R)-2-({2-[4-(3-{3-[(1R)-3-(dil sopropyl am no) - 1- phenyl propyl1-
4-

hydr oxyphenwelﬂaﬁa%y&&&ﬁeﬁd BB s k) Mee @by ibsdtdyakams wp
enyl | i net hane su

N-{5-[ (1R) - ?D'(‘?i?fﬁﬁ%&n}{%“d[tc(Tﬁfteﬁamofnggﬁ‘?ﬁooﬁfﬁug}ﬁeWSS 1- pheny! propyl | - 4
- hydr.oxyphenyl } but oxy) 10

phe“y' | ety Hhagbmgounds Sves W&ﬂbmmahdécdm{sdnmwmnmaIm&tshamunofeoawmdd

cluding p rpRs d crysial its th reof pro rugs and 150 ers ihereof (mcludmg
L\zg(ip%éﬁsz(yghtgg? gﬁ%@iﬂﬁ%ﬁ? t?momcgnc Js{;);%ners js herem;fte;%de:ged ancg) lsoE:picaily Iabelx&l
1- hydr oxyet Ryhgouddd b ey pipenr et hanesul f onami de;
N-{5-[(1R)-2-({2-[4- (2 {3-[(1R)-3-(diisopropyl am no) - 1- Phenyl proPyl]
4- hydr oxyphenyl | et hoxy)
phenyl I e%lcﬁylﬁ?mcﬁfﬁﬁi -59- CHWrRSW’é'@%ﬁ’fﬂe MRS, (PR 1) e aITE HARIT e SRS

e the invention. Thus certain derivatives of compounds of formuta (1) which may have litfle or no

N- { 5 [ (1R)- % %Lngccﬁo c&i%cﬂ\ﬂt}&mgﬁl\feg)céﬁ QRECRMREré Do br BIERY bedyosychiveftedn
ydr oxy9henyl rr? U (1 h § ivitvpfop, gemp l?yh drolytic cleavage.
hexyl j ani noa SYRRSFESRPETYE (1) haxing B Sosieth et Heteh RRILE PolamYHe’

N-{ 5- [ ( 1R) - BugH{ @ritativéslar BsieviRyl-1Bag Qforlweﬁ)ﬂﬁﬁﬂwfafﬂfpfﬁ@)'mlmﬁh%ﬁiﬂ G PEtHEa MaY
hﬁdr Oi(lypﬁn?falb edopd Wyr)) drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series (T. Higuchi
phenyl 1l ethy ; e

5-[(1R) - 2- (@§W4ré?%i‘ 2 (%‘l%e" S'%'Q%%'S%r‘gbqf ESé/sﬁJH)[& g%%gﬁ %% 8‘8%&3“'4 hy
dr oxyphenyl |F{9me0&;y§mcgm harmaceutical Assoclatton)

phenyl I et hyl | am no) 1- hydr oxyet hyl 1- 8- hydr oxygui nol i n-20 H) - one;

54( 1R) - 1- { [ hydr oxvih - 2 (k34 -ifh- 8 iborkRh- R Hr| SARPIEPYE B0k By RpRENY
propyll-4-

hydr oxy pnyPPrrariisdycienaiitips Peeey in theeomprutds ol 1B ity cegaigmgfefies known
N-{5-[(1R)- Rom{;&lsamécﬂn §Ha-drt(at Rro-Beibithsi ssalpswipsd, HIrExwl)plelmﬁlh@wIObPl@WQﬂbm
- hydr oxypher, g'%) ewer 1985).

phenyl | et hyl I am no ydroxyet hy11- 2- hydr oxyphenyl | met hanesul f onam d
e; 25

2- [ (1R) - 3- ( cHiole epanassl chprodrogs- il agehrgance pito fng rivertio Relgd=: 12- ({ ( 2R) - 2- hydr
oxy- 2- [ 4od1y ¢ Oxywﬁere the comp und of formula (1) contains a methyl group, “an hydroxymethyl
(hydr oxynet hyl) n%él3 I EJ?EQ 8 ? ) et hyl i phenoxy} et hyl ) Phenol ;

54{ 1R) - 2- ({ Sadvafust ? 'E%w ‘sopr opyl ami no) - 1- phenyl propyl ] - 4- hyd
r oxyphenypet( i)oxy)rvhere the compound of formula (1) contains an alkoxy group, an hydroxy derivative
phenyl | et hyl } am (? thyI i benzene- 1, 3-di ol ;

I-\lhi/gff)isi)hgr@)l{ Eeﬂmﬁﬁré)}l)e ogi und of for u(ila b?c n alngéltgr{% r}uno ér% en lgorﬁgwgljﬂihé
phenyl | egty| } ami dejvatvetiyetrobieh@ PRI NHB! by IHBRy Phenyl | f or mani de;

o [(1R) -2  1gd- (Rerend Gkt oo ABRTRRH AR 0 decdnclyeatho rn 14 imiy
dr oxyphenyl i

phenyl I et hyl } ani H%‘)"a’ti"eﬂgf'ﬂ?of)kﬂ‘}'é?h ™8 hydr oxygui nol i n- 2( 1H) - one;

2-[ (1R) - 3- (dwi sophepytharbmpiund -op Femylh ghoppins4a pienylanglety.{ g PR)HOQM&)’@HV@
Xy~ 2ad- ydrOxy: Sineror (ph T RyTT ane

(hydr oxygse t hyI ) p&%g}é the t':campou%{:ln o?%%r%[ugyl 5 %gﬁtgl%( J‘et hge QE’QP né) carboxylic acid

derivative thereof (-CONHz — COOH).



WO 2007/ 107828PCT/ 1132007/ 000619 23

N-(5-{(1R)-2-[(8-{3-[(1R)-3-(diisopropyl am no) - 1-phenyl propy11-4-hydr

oxyphenyi } ]-1-

hydr oxyet h ﬁ}zx'%?ﬁlfﬂé?oxyphenyl ) met hane; | f onam de; PCT/IB2007/000619

N (54(1R) -2-[(2-{4-[(5-{3-[(1R) - 3-(diTsopropyl am

i no) - 1- phenyl propyl] - 4- hydr oxyphenyl } pent ypond

phenyl ) et hypam no] - 1- hydr oxyet hy1} - 2- hydr oxyphenyQret hanesul f onam de;
Further examples of replacement groups in accordance with the foregoing examples and

24(2 iff) h3 d( d'éxérﬂﬁésoaxﬂn@mrmg hoeR HaPYE BhRAY td atbrenfbnichd@relerdrdBd. - 2- hydr ox
y- ydr oxy- 3-

(hydr oxyrnet hyl ) phenyl | et hyl } am no) et hyl i phenoxyl but yl ) phenol ;
N-{5-[(1 R) W«(W@’A@%IQGQM’QC@R} fognulad(it} raaydiran)sgivesract as prodrugs of other compounds
i no) - 1-phg fg,pngmy 4- hydr oxyphenyl } et hoxy)

phenyl | et hy gdwathuytﬁe QXY LNl dvo iR VAR sTBhBARESS lerHUIQW)QE‘at

t
gui((:llg? (29 ?{rszc{nmnc(uzda{fem{eewvoawera@q@wa%wf&m% Somepramplen PigRSIAPIE IR
ydr oxyPhenyld.edrippssihesintehfiontfbiudd 1

- di met hyl et hg{,"a%%)m& EAESA P TR (B Bk @y BbtoRihNad Kdaubng priléry

if appropria ceutically ‘acceptable salts an

i somers, Walﬂeﬂ\rﬁé‘fesmer%‘ﬁl(‘{)‘ﬁﬁefs‘ -Uf2)i%88t opi ¢ variations thereof. Most

preferr ed C QPO URMiSreaHi6 @b@pdgd tob fdrineta i (Myemtainera ananyl maety, a phenol derivative

N-{5-[ (1R 44- (2- (1R) - 3-(diisopropyl am no) - 1- phenyl propyl]-4

- hydr oxypheﬁh‘%% ﬁh L) )P{jéH)[

phenyl | et hyl } am no) - 1- hydr oxyet hyl ] - 2- hydr oxyphenyl } net hanesul f onam d
Included within the scope of the present invention are all sterecisomers, geometric isomers and

N' {5-[ (18- 25 Lﬁ&ﬁen(;‘}‘}%s [o l]ng)corﬁpc(l.%é SABFRRYH 2 FeN&@)g doriRerus dRhiBglAord Hay
dr oxyphenyl } %

hexyl ] ani no}*n¢ WH?B TRy AN BXHEE P30S R BRI PR HARRe DTl 48 A%t qddition or
5- [ (1R) - 2- ( {t2del séits- ISl R)e- Sufidiiansispivtiesit ativeolpr sxqmmwlmtﬁbw]’lyﬂn%ﬂ
roxyphenyl i QuUtonY dor &mple, diHtarirate or d- arganme

phenyl | et hyl ['am no) - 1- hydr oxyet hy11-8 - hydr oxyqui noI i n-2(1H) - one;
N-{5-[(1R)-2-({244-(2-{3-[(1R)- 3- Sdl i sopropyl am no) - 1- phen¥ Rrop

- hydr oxy2®eriirassirsrgys may be separated by conventlonaY techniques well Known to those's Ele |
phenyi j et hy|th@éﬂ,fBP)sxa]nﬂIbYd{r@%at@jraﬁDM.&nd?rabl}tdél@)wtyamﬁﬂw.I f or mam de;

5-[ (1R) - 2- ({244- (2 {3-[(1R)-3-(diisopropyl am no) - 1- phenyl propyl] - 4- hy
dr oxyphenyl i et hoxy) cal
phenyf | et hy|¢%mnﬁ@nal techjane® 18f dishprerargionirairtory e rdhisiuplensripes. igeiute chisa
N-{5-[ (1R) - Zykthedislitbr( 2s.lt3el¢ HptiR)lly Burg gicciwopoopydlation nihe mcgrhade(or e sgopmpte

4- hydr oxyghepyi el f le, chiral high pressure liquid chromatography (HPLC).
phenyf | e?ﬁyl érsnél nor) %ﬁ%?%@%&/g?eﬁ?rﬂe > Ekrlagldl?og:’(yphemc/ll | met hanesul f onam d

e succinate salt; and ) _ _

5-[(1R) - 2- ({lﬁtﬂzﬂaaﬁvﬂby{tﬁe [re(cleﬁ}ateaor(didcsmprmwyisarﬁﬁmw)beﬂemwmp? eiisivle. optically

dr oxyphenyl }gﬁ;’ﬁ\f]éq{&?ﬁp Nl lzxample, an alcohol, or, in the case where the compound of formula (1)
am.n

-11-di et hyl et et h 1f I

o T copel et e oo TR e S BBl Parirthpane
i soner s, 30 aukherresuting sizkterepBericomixBE NeLPo perRarajas f?VthFQB‘?%OQﬁﬁ’EY gegor fractional
Phar maceut i c@lstaiz266 QRE 3R 6r Seth bStheTdidsRRoraNNS dotlereaf tof iae tarteapdniing e

guat er nary anmoni u alt t acid addition and base
salts ther eo‘?na”t%"e%lsn Y J57E ac':llﬁ" Wndglg%@%ﬁpésrg fs are formed from acids

whi ch formnon-toxic salts. Exanples include the acetate, aspartate,
benzoat e, be@')(ijalab@npcﬂh@sabb%ahﬁdrmw lodatiral pieswbdod alisedotiu niph deepbtained in

borat e, f&% ns%s:ar?tlomenc{alll); én?l%i?e’d Sl g%r'mr%maﬁ? %h@t 4"9 "‘ﬁ% €on 4ridpHAL e resin

gl ucept a ucurona hexa hi benzat Eb 0
hydr ochl or i défhermeie E‘éﬂse RYgieHsrd WY%FB’P%MPFCG heﬁtﬁ o m”aeCPP‘BHFa m
i set hi onat e, tolse%tbatvelumasl isdpegpainh| tedcalty, froma2% re20%%, anefgrh Atte 5% by volume of an

alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the enriched mixiure.



Hem safts of acids and bases may al so be fornmed, for exanple,
hem sul phate and hemi cal ciumsalts. 10 For a review on suitable

salts, see " of Pharnmaceutical Salts: Properti el ection,
and Use" Ogﬁ‘@ﬂﬁ%%%d VWermuth (W1 ey- MCH, Vi nhei m Ge(re]?ﬁrr@ ée}’@%’f

Phar maceutl caIIy acceptable salts of corrpounds of formula (1) and
qguat ernary ammoni um salt 15 thereof nmay be prepared by one or nore of
three nmethods: (i) by reacting the conmpound of fornmula (1) with the
desired aci dtepeoidomsir; conplperbigs megrive isprpraied Bictagvengenabipgiiniqughimown to those

(1) or by L e B e o o Lo xap] & A
| act one or (‘é{@%vaﬁ?wnl’ggﬁél‘ﬁhe desired acid or base; 'or 20 (iii)by
converting one salt of the conpound of formula (1) to another by
reaction sm trhe %s@i@m&ﬁéﬂ ﬁ&l@ieﬁ%ﬂ phehadaatrellyGlocdpyableBgiimpicaly-idbelidi compduads
i on exchangef ?ﬁ‘.'gbi nzguvr erem one ?rrlﬁﬁe a%ﬂﬂ%talrg p@pla%c? b§ &Bh\gehlaln ﬁ]@rs'éhgdatd?r%

in solution. e col

by filtrati GHmbsr. bhgn atemic@aﬁs%e? @eﬁswmé%/ fea% ﬁr%fh&fatﬂffw‘emgﬁ%ﬁfs i
degree of 2%yhichpleGdhihads ih fattrbe resulting salt may vary from
conpletely ionised to al nbst non-ioni sed. The conpounds of the’
|nvent| on ma exi st in both unsqlvated and sol vat ed

' Colvat o0 | Sraranes dkEPERR HRbIIE A B B TRACEES O doreEi S e o
t he conpouncﬁy@égeh}mch an/Abend O, carbdn,audt asi ' &hiandr G chierbaructds “Gridlugrine,

nore phar m%&éhtdsﬁ‘*?ﬂ #o&n@@&%l%&@'aﬁd 89| RBn, 3RhEBIPAGHY ER, oxfgh, xpaP@, "o
et hanol. The t when @s?u d solvent is water.

| ncl uded wi €A n5tl?%‘88%8'8fyé“%1r tlfen%)#\%ﬁlfri ki ‘conpl exes such as

cl athrates, drug-host inclusion conplexes wherein, in contrast to the
af or enenig Omﬁﬁaaﬁ%oﬁkﬁﬁqlabbm €bmpgurale cbf ediulaafiy for emrme ihdse incorporating a

(S: g%fg'}(ggegﬁécﬁ%ctwa |goqo 2L Qe *&%é%ﬁ‘iekr &rﬁq Y Pgéostrég St%sﬁenﬁ’s{ﬁgﬁﬂn %lﬁxes The

M35 “Con nmor e,,or ga gn F
i nor gani c céﬁﬁﬁf@ﬁté’ﬁt'@ GREF FRURRYe-bE: F‘?’F §¥B‘?”C’rﬁ bfret T g'eoqamc“ 2y usefol for this
non- st oi chi @uipbdd it viewBindireaseldihcorpsration iandreadypéaex efigietrajonbe i oni sed,
partially ionised, or non-ionised. For a review of such conpl exes,

see J Pharm Sci 8), 1269-1288 by Hal ebl i

2007) 10780 8%‘%@’%’7 %@6‘8&@0‘?@5 ﬁ@%%ﬁaw%wmar ¢ %‘.‘%{%ge@” therbfutc
conmpounds ofadfantaged msutihy fiomareatis metbolicstabiy, fpr@E\Ples*PCfS%ﬁeﬂwt‘@@ halrtife or
conpl exes t h@d’u@ﬁdﬁé&b@ réRir&rMnt2 hriheAdin BB BleRXHRE inGbome akdumstafes.eof .

Substitution with positron emitting isotopes, such as ''C, "®F, %0 and "N, can be useful in
25  Paositron Emission Topography (PET) studies for examining 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
30 place of the non-labeled reagént previously employed.

Pharmaceutically acceptable solvates in accordance with the invention inciude those wherein the
solvent of crystallization may be isotopically substituted, e.g. D20, ds-acetone, dg-DMSO,

35 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 aflergic and non-allergic airways diseases.



5 The conpounds of the invention include conpounds of forrmula (1) as
her ei nbef ore defined, including all polynorphs and crystal habits

t her eof , * i soners thereof (including optical, I.C.and
t aut omeri c Pls&g@élggh)q as hereinafter defj ned and i sotopi c%“?ﬁ@’[{&;{ggq%%
conpounds of formula (1). 10 As indicated, so-called 'pro-drugs' of

t he conpounds of fornula (1) are also within the scope of the
invention. Thus certain derivatives of conpounds of formula (1) which
may have | i tGompounds aidheineentiadeiprsigil toaphagpadeyticehyse mayBeadriysterahas qRrpeiine
?dm n: st (efl)e%r LRbBhavs ﬁ@&txcﬁb frﬁ@ R BY obtBfed; RRYRFRIad DliopleEmEatadsr s by
ormul a ac y Y,

cl eavage. J’bﬁ“’&%?‘ﬁb&? ﬂ?@'g'jtaé?'é cpzat%ﬂ Zrar"}endfr?efzg drsyﬁg 5 Q%{Y G I}él {%L drfing.
i nf or mat i on Miziowaye curedio eaugraydningsnarhy used f%@%m?ael n ' Pro-drugs as
Novel Delsvery Systems Vol . 14, ACS Synposium Series (T. H guchi and

W Stell a) %Beewlstg 8 a Bnl il l%:)ﬁhtlgf Wi 52RSdrHbre oREN cﬁﬁﬂ'ﬂ&lﬁds of the

Press, 1987 ri can har maceut i cal Assomb t '}?,, ¢
Prodrugs in i@é@@ﬁ P it EompiiRaFoR W@" PR/ PTG rPIRER FTUTP (P 2 EYpfoRbinglien thereof).
produced by Geﬁ@’amltm #i0 mp pdroipiste@t easf aotmutatier it iaesociplians witit ohen or Heore

Cormgunds of hérfh%am[;,( Ldceltabib) 39&5.&@ %mrﬁt“b%[éﬁﬂmséd%ém&edeswelm
S 18 eesobat S o5 sl 2 b GRen oRr i B0 Sk t%%%'“a@
i n accor danestenii ddpendhen ifartoen sicbres mglmﬁeular%m{el 9‘f\/\ﬁ§1ﬂé‘3ﬁtﬂ?‘@ @Enﬁ@&h@f

formula (1) eﬁ&ﬁérﬁbrﬁl%mu@%@%ww ahtthe AdlurByOROdosaREtol. deri vati ve
t hereof (-CH3-> -Cl-120H): (i ) where the conpound of formula (1)

contains an al koxy group, an drox?/ derivative thereof (-OR -> -
(iii) wher e Phivenagetiprb Gprmipasttionsosieiiaatoy Hip defieraf FemacYes o4 Wea‘?ﬁt fpyyentlon
group, aisecanadatnedanr nkir3fearitiva Ve chdilyepparént NRIREe 2kilddHRTheoart. Such

“NHR2) 5 (i V)com&ﬁtﬁné% @&H@a%%rdma o QAL Fndly b (G0l %@%n)?p]es?‘p?@ﬂﬁ@%ns

am no group, é erivative here % wher e

t he corrpoun(ThB'T"aF?jF'ﬁ% geneey: ’@B’rﬁd&'P'P\@"'aékB% 9 GpgIPamy, ! 5) phenol

derivative thereof (-Ph -> -PhOH); and 35 (vi)where the conpound of

I ﬁr mul ]‘? ( 1) The @Erﬂbtﬁﬁdsa@f RSt FAHPb% gdrggét_?_@&él'd!l 7(?@[' égmdﬁrhﬁbatnia\yanvo[ve
ereo

exanpl e Qf SW@GF"E‘@E% t&eo‘i?ﬂ?o‘l‘rﬁ’/?ge % ﬁ’&a??é{éo"ﬁg‘%ﬁa; t%gt ? ;L%U&g f%_,&ﬁh@{}at

exanpl es anddwiuistraion shayfoe emiieyeddiadich ghetsppesuntheptersdhe Eia%lst'iew Fﬁ%ﬁ'v from

af orenent i ondnsef er ences. Mor eover, certain conpounds of formula

(1) may thensel ves act as prodrugs of ot her conmpounds 5 of formula
(1). Also included within the scope of the invention are rret@%ollt es
of * conpounds eetulatignsyiteple fer oralERRnisiration EEHIRAMIC AR UPH A3 RRIYS AR o
admi ni st 2Bt icoitaifihg parecuthtasgliquidene pewdsnsp loeenge$ (imbiding ditiid-Bled), phews, multi- and
accordance Wt O tAelBVRALdANsdidREl, Hil8ome, fims, ovules, sprays and liquid formulations.

Liquid formulations.include suspensions, solutions, syrups and elixirs. Such formulations may be
employed as fillers in soft or hard capsules and typically comprise a carrier, for example, water,

30 ethanol, polyethylene glycol, propylene glycol, methylceliulose, or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid formulations may also be prepared by the
reconstitution of a solid, for example, from a sachet,

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating dosage
35 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 welght % of the dosage form.



(i)where the conmpound of formula (1) contains a secondary am no
group, a primary 10 derivative thereof (-NHRL-> -NH2), and (H)where

t he conpou la (1) contains a phenyl moiety, a,phsA

derivati ve‘a/fti!)hzgar'iéltg)?t{2 Ph -> -PhCOH). Ing uded within the scopeﬁ)d(;]{‘(m(ml!l9
present invention are all stereoisonmers, geonetric isonmers and 15
tautonmeric fornms of the conpounds of for mula (1), including corrpounds
exhibiting nore than one type of isonerism_ and m xtures of one

mor e t her eofin agyitien 19 the frug dbiely gengralyeoriaia ? deplrarart: Feawies 4 Cl‘sé”t%‘Pé'Fsé”q]Fde
the count er i RfiuhSstaEt ighedidie saditun vearbokyiretrgk aetipbe, cdiclimctagtioayrathyl cellulose,
[-1ysine, or,lagemCe s &?&Em e&?@%&!ﬂé’oneb ﬂJvfle}E rr@ﬁo‘%né)rméil’xy‘l %Iﬂb@é NRicrogtibtaliine

G s/trans |sorrers may enti onal t'echn

known to tholIceR; |°Wérda'i‘3f’fs‘€'ﬁ@”tﬁ? thydrP’ﬁ’PmB‘ﬁaﬁ"?W"ée ??ﬂrc'&nﬂf%e Qﬁ‘f’f&/\l\%ﬁb and
fracti onab cdoyishadidinagaiGenerally, the Cisinteerent wifl cdompiseHremy GiesidhbPe RS weight %,
preparat i On/dréfaia@\&fr&ﬁlswélgm@sifo\éb%ahtc@afaﬁgao@@r@ml ncl ude chiral
synthesis froma suitable optically pure precursor or resolution of
the racemate (or the racemate 25 of a salt or derivative) using, for
exanpl e, chiBialershirgberpraiysissed & Mperticahester watiiestoraaipblgt fermiag)n. Suitable binders
Al ternati velpoydk NRichAGRIMRE Lelfse 2gdidn eéﬂgﬁrspbﬁﬁﬂﬂl%@é YylyBERYnaLRal I £a Gy &tbletic

vmthas t abl e. act |

o e aﬁ»@mwfﬁk%%n%%ﬁaamﬁd PR i fose M0 MG 8 ftopy
or " basi ¢ i restipyiceliuipsa.cTablletsrmayzaiss astiel dilupnisasuch pf lciges (nqpphydrate, spray-dried
1- phenyl et hyth@@hyaate, 3ghnfirus emul thengkelli amheioR OB, Cdd¥iradelr @icry, barbitol,

separat ed by, cht OhRL00LARLY ARHLA lLAAL AR BhoshilSRlldat | on and one

or both of trﬂ'cmc €reol soners convert e correspondi ng pure
enantionmer(s) by neans well known to a skilled person. Chiral
conmpoundss OfTablae rhay\adtoptiuhallyasastpidel suihce e ryards, Sudhhasrsediln langy siiiete and

obtained in %@s&%@%b%r Gty Hicf35 'sfﬁgb%ddigxﬁ'érﬁnﬁ'stél@g!\!%rﬁ?%ﬁpgﬂ@d&méctwe
typically HPL consi sting

LB on ey e PO b2kt = e TRt S0 GlErs S 6ol
50% by vol urfemod.2 waghp raopamelght % gighetablety from 2% to 20% and fromO to
5% by vol une of an al kyl am ne, typically 0.1% di et hyl am ne.

Concentr e eluate affaor.ds t he g ri '
2007/ 107@‘%8 é“?‘F‘f%(ﬁ?Pﬁ BB ePran P s e Sh ﬁ%gg%‘nrg‘%% "al["'“m"earat% gino
separ at ed bysteseste; entiiro rigdant é&rmrﬁtam TRINBIRA ot @asmﬁ%@ §tR€”PtPéfﬂ‘h|§ﬁ’d‘H'ﬁéa“W‘

art - see, fQph@XalBicEnts géHeRNPEQEIPRER B §.2Deifbt 20110 welghtye, prelariblipyont-0.5
L. Bliel (W] e t o6 NEW I s of 29 e,

25 Other possible mgred:ents include anti-oxidanis, colourants, fiavourlng agents, preservatives
and taste-maskmg agents.

Exemplary tablets contain up to about 80% drug, from about 10 weight % to about S0 weight %
binder, from about 0 weight % to about 85 weight % diluent, from about 2 weight % to about 10
30 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 extruded before

tabletting. The final formulation may comprise one or more layers and may be coated or
35 uncoated; it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Formé: Tablets, Vol. 1, by H.
| ieberman and L. Lachman (Marcel Dekker, New York, 1980).



5 The present invention includes all pharmaceutically acceptable
i sotopically-Iabelled compounds of fornula (1) wherein one or nore
atons are r%pl a?ﬁd by atonms having the sane atom c nunbe([ST but an

atom ¢ masY P HEEES hunber di fferent iromthe atom ¢ e/ BP007Rle19

nunber whi ch predom nates in nature. % Exanpl es of isotopes suitable
for inclusion in the conmpounds of the invention include isotopes of
hydr ogen, such as 21-1 and 3H, carbon, such as 11C, 13C and 14C,
chlorine, sumhsuambleGls! fifrlsuarhiumen osvetdninary useFare itypdiliyafiabia idierseiublo 81 waisrd
1251, nitr O%ﬁrgﬁaﬁl@ Wahndsioda® rdhd wﬁi@NnaPEfé/ﬁﬁ:Bly dBSWhga® iticoalifddive REd tyPleally
phosphorus, such as 32P hu;‘; suc

, .and syl , as S. 15 rtai '
i sot opi gal | fP'F‘B.‘E@IaICB’Hp%HﬁQWHH’E‘( £ 2 PO pf’%"?r’ ?%_’Pdeg;aasr?g’f’ﬁ’ 3 higegtant,
i ncor por at i mpstciseracd etabliser eri wuistige, a aiseosiismpdiing rrgaftugdapdolent  Some
substrat &5 t icgsb&erts Stthd 3K dIHBN HhytkE mdBeah 3kl RAbA. Ve | sot opes
tritium he. 31-1, and carbon-14, i.e. 14C, are particularly useful
for this purpose in view of their ease of incorporation and ready
means of detTéetcomoprun@@f Rurbigz (1 umdyde weitarisolale of BFolybisyoprie-selyllf cggpound
deuterium hﬁical@rjco}n’priém}fro&:f‘f Qeightcetd 80 Welgites aperetyprandvan @ geight % to 50
o Vo B PR G RE sofEL 308 A BBt mal b8 TR feter LR8P Btne
in vivo hal é”%r reduce cfos_ae requirenments, an ence y ?e
pref er r etD i wompreiiontyrioglvsP-ln 88 weight % githe golgpy Af%'.”at'l‘{f?w’ttheéi?ﬁ'g?‘imﬁ ogpula
Wi th posi t r g nedyibk in thgfoins St itpSricutecdeads 110, can be useful in 25
Posi tron Em ssion Topography (PET) studies for exam ning substrate
receptor occupancy. |sotopically-Iabeled conpounds of formula (1 .
can gener al (e FJ@‘%F‘@%P%%W%B%\?@W@JF% S 'rﬁ?lyaft?@?”ﬁ‘??o%qn%{?‘fs' %ﬁgﬂléem
skilled i n thh@omididsodndhy typicaiyesses iathal ramge 01t io Ohweddist te gord Weieklly i the

t he accogpa MRifs,and Preparations using an appropriate
i sot opi c{zg)l 35{.193%%&53 regggents in 30 place of the non-I|abel ed reagent

previously enpl oyed. Pharmaceutically acceptable solvates in
accor dance Wthdn pbésible ingreditritoinclidecdntideidantso seloranierflaiavringscand dJpyash enhgpcers,

crystal |'i zatdQBraRYs, DSallaPt QRluGHg Ygehh Stdofiddt @ents. &h-sdidfls ghchaiag Oslie),

d5-DVsSO. 35 The compounds of fornul a hei I NI y
accept abl e €4 ‘%”t%tﬁg}%[ﬁ g8 @g-goafng\ Pr%ﬂ',gn%%?ueéa\c}tgﬁlﬁ%3@4‘%%&%%0%%%caI ly
active céhpounds, which are suitable for the therapy and prophyl axis

of nuner ous rlins G eedofahde WiH BB IRGRIdh SHfe Gbickilyeré¢ratedrycapp@ativaniding of thin
antagoni sm of 1 f) rnﬁﬁ'é 25Ed &g& a(rggéi tﬂckiﬁ@yupls&g&csﬁpﬁeﬂﬁ; inby bd &bone in a drying
er non- a al rwa WO

: aﬁueou 3 .
parti cular theé a grc an er | Seases.

, Ic S di .
5007/ 107626 P 41 B0 RIBBEATIBCEEATSS HNETso Y TEHE-PROGRICBIN TS ended
for pharmaceutical use may be adm ni stered as crystalline or

anor phousg pré%ﬁd‘f%?r&ur?ﬁlf?%r BBY aeniRicH M8 0be oRfufePBetmmasats @hd/6t modified
pl ugs, powders, or filps b h h ci pi
rl

L t s such as_pr ation ] :
crystal | i zatpigase: Modlish ’%I?%F n@r,mL'g’g?'ﬁy'”&'P?ﬁ H@',de [ ée?*\?ttgﬁ(e)r aPPE g PR
M crowave onargeel andfpragepremeiyeleasyi ng nay be used for this purpose. 5
They may be adm nistered al one or in conbination with one or nore

ot her conpoynds. of the invention.or . i i W e :

Ot her coune B Chols WANE AR L BRAR 8 e MEcAL RS
adni ni st 39 ecPatest of 610484t Details of elbyowitahla Ealpasp teshenigies SuppH AR high energy
phar maceut i cipbiioRCaaREBEIcen8 ¥atdaipatities ard toeeti@min’ Rvohgobgiod] Teehnolegyddn-

herein to dq.%g,r#ég 1%%@@%&5‘9{#@5@!%9 ey fi:ﬁe?@ﬁ ghifi€o SPARBOLRLERY reRbse is

the invention.” Thé excl pirent w a large extent depend
on factors slgemibedn WR0YHEEES-cul ar node of administration, the effect
of the excipient on solubility and stability, and the nature of the

dosage f§5 MThe compounds of the invention may also be administered directly into the blood stream, into
muscle, or into an internal organ., Suitable means for parentgra! administration include

intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal,
intracranial, intramuscutar and subcutaneous. Suitable devices for parenteral administration
include needle (including microneedle) injectors, neadle-free injectors and infusion techniques.



Phar maceuti cal conpositions suitable for the delivery of conpounds of
t he present invention 15 and nethods for their preparation will be
readily appar those skilled in the art. Such conpg

rret hods fo&ﬁzﬁ@@%g?epar ation may be found, for exanpl e, &“:?26)09%00%
"Rem ngton's Pharmaceutical Sciences',” 19th Edition (Mack Publishing
Conmpany, 1995). The conpounds of the invention may be adm ni stered
orally. Oral adm nistration nmay involve 20 swallow ng, so that the
conmpound enters the gastrointestinal tract, or buccal or sublingual

admi ni st rat ip%nw fa?,ﬁu@ﬁmé aachidy wikel’ sIof&ﬁon@Q\Fmﬁ'-h‘ﬂQ otk eScifidrs Blcnad

stream direct }: S i

adni ni st r at i Bt °ﬂf@19wg °g c?fq?ﬁu & ‘P%?egf @%e?tbhqﬁ £ #%% b ng o ?t}r Seme
25 cont ai ni ragplisations, didyanaysbe merg $Hisly f@fﬁ?ﬂb@ﬁﬂé@s&ed%@ﬁgé@“ﬁ F‘i’i@loﬁd’f ﬁ@a
li qui d-fikl eeidd foRRWE usélih Ednjunatidd witda Suitaias tehzlel sbtess, stegfiel syrogefrediwater.
solution, |iposone, filmnms, ovules, sprays and liquid fornulations.

Li qui d fornulat|0n5|nclude suspen5|ons sol utions, syru

elixirs. Suclhef giepairiani eho2ivaiyrabdoawist G elndst Fieriq éP%d'tP sg’fte"@wp'ﬁ’arba
capsul es andychiisatdm| sy coaany bs exceonpiished esing sandad ahayhereulicl grchni@@s well
et hanol , polkxg‘}mh% LeRCGY fQhe arPr OPY! €ne gl ycol, methylcel lul ose, or a
SU|tabIe oi | one or nore emnul sifying agents and/ or suspendi ng
agents. 1Lﬁ)qw d fornmulations may al so be prepared by the

reconst it ut iha sofibildy sfalomgdounfi®pf femimileysef indhe areparativptol parentarpjesolutions may-
conpounds  OfyetifigedsBY S}mHeQBe PR Ypbrtitte BSmUBES tebhniqasd, sOdnsgOhY iirdGrporation of

fast-disinte i e 35 forns such as those described in Expert
Opinion in 'I‘%@'s %‘PT‘%”quF'gﬁts 11(6), 981-986, by Liang and Chen

(2001). WO 2007/ 107828PCT/ D32007/ 000619 29 In addition to the drug,
tabl ets ggnatmhlistiosont ﬁéréht@ai@ﬂﬁin&tra@h attly be DxaOpke > I imdiesiate taag/amadified

| ude sodi t Gel -
cal i um car U9 sﬁeﬁﬁe"g e S, HELEE PEIRUTCAIE® S Sl

cro
pol yvi nyl py r'f?fé‘?tﬁcb rogrtRgd releass. (IhissRomPRINgF GEWé"t"ﬁrPtPT' A&Y Bafqp'm’ gggas &
| ower al kyI -sBfith sdnbitstifdeet tiyetiogix quiddayadmstritioh @s en imptaated Hepot providing modified
pregel atini ﬁ‘ggas%tofi{hg Qctﬂrg%@oﬁ%j'éﬂgﬂxﬁéﬁdf BadhGormTRAGE McluMe diufiBoated stents and

di si ntegrant w %to 25 weight % preferably
froms mé&g@’y%lﬁﬁ‘c’fg‘}ﬂ%@'fcgﬁ?’[d (gﬁ]ld‘{j W‘%%S%E?ﬁage form Binders are

generally used to inpart cohesive qualities to a tablet fornulation.
Sui t abl e. blm%ﬁ duRgd &% .meﬁﬁdaoﬁay%tsalbblaaam@@eldu&mw to @@ skhioh mucosa, that

;glg;‘\rlls nylpgly?’/?e tcr ?/”E@Y'. 8r %'Se{sgarg[a Iy Ty lca dormplgmo%% %rhtﬁ% p(ﬁ ;”1’9 91Wu ? hdfiro%els
and hydr oxy petieps Isoltsnsdreagis) arrﬂcr@ets dutoercwdergy dregsiogs, é?ﬁ‘ﬂsaf‘ WSO?'?WWES
such as pactwsds, (e gsbhadsgiibres) baraghs iaedimiemanbiyidnsatiposomed yey @srsbeased.
the ike), PEQAI thrJn?r? eré'ubé QLohofj?ré%; %%ral ﬁigﬁﬁxﬁasﬁetro%ﬂﬁwbluﬁﬂ petrolatum glycer:n,

m crocrystall , sta calciu ;
G hydr ot o - SR ECHE BRI 9P AP CATP B A e HES PR e, for
agent s, suclexasap!s,ddiham $@,88y10),9a5-H58 ey Fami apdMpen Eatabe8®2%)and
glidants such as silicon dioxide and talc. Wen present surface

active agents conprise from.02 wei % 05vve

abl ot 30 GRolRTS PalpPEansPTRE Iy oo By Betirreidy ditipereye.
the tabl et. rhOnopadrbsis, scedpberegiened mlqrmee%panwdiedmeﬂéan?w@u Mg Gioject™,
nmagnesi um stgayiat@en.cal ci um stearate, zinc stearate, sodium stearyl
fumarate, and m xtures of magnesium stearate wi th sodi um | aur yI

sul phate. Lubricants generally conprise from0.25 weight %to

wei ght % prRsfrewiations, fof tepipr0adminieifalen mey be famijgied e baspmedige aﬂ%(m igedified
25 O her 39058kiee MoafiE® dbledth Sfoimnadtiete idintd dokiadanéisianed! quisehi sontrolied-,

flavouri ng and taste-nmaski ng agents.
Exenpl ary tg‘%’lg&fg’éandg);fggﬁrx%gglg%%about 80% drug, from about 10 wei ght

% to about 90 wmei ght % bi nder, from about 0 weight %to about 85
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 [actose,




Tabl et bl ends may be conpressed directly or by roller to form
tablets. Tablet blends or portions of blends nmay alternatively be
wet-, dry-g ggranul ated, melt congeal ed, or extri,l,vdle;ﬂ1

tabl ett] ng. %1 ﬁ#alyér%al fornul ati on mayzconpri se one or nore zg}g&%ﬁand
may be coated or 35 uncoated; it nmay even be encapsul at ed. '
2007/ 107828PCT/ 1B2007/ 000619 30 Consumabl e oral filns for human or
veterinary use are typically pliable water-soluble or waterswell able
thin film do%age o Siied oamroherkeRarisle. daipre¥AMpPlad; 8K Wit gPhgppholipids, such as
mucoadhesi vehasiatdyiphaiiad) | fiomCo RIpr peeierintakrp® Lscanoderfsor spudyafrérl )a, pressurised

filmform “Q;oRtgiln%(.ﬁg;hws SB’E\F%&MIS? iﬁ%!fe‘f&fv an aagtch‘r‘rlé@f"q}sf'i‘@telecﬁ\'ohydrcmtynam|cs to

pl asti ci ser VI scosity

and a sol verfrodug Aing migingp AETHiSe” d‘F'tht‘?‘iéf‘"tf'WI‘Hﬂ YEi VA "?Jﬁﬁn%’ %8’%7’%’?% %ﬁﬁ@s
than one $unict,i,pretrafiomethamp aund,1@f3,3 Bheptalieordpidpames yFob intrareselr uss olhe plowder
or insol ubl BlabRRhtene m?%% &it6sdh by oyeipdgRihses from 1

wei ght %toq%%y%we%ht % rmreac{egpl cal 3‘/3 rcl)m 20 \Xgl ght %to 50 weight
% of the solutes. Less soluble corrpounds may conprise a greater
proportion oOfnet pressufised oquitisiet, | RUMP, tspyaly.c glomizely port REbBIBSRVEPHRTS T FIULOR P

sol utes. Al tgenakiby 8l e cBllﬂﬁou‘ﬁ@@pQﬂJtﬂéi lrQBnt‘Bﬁ)rc&Hd)r%m@ Ldor ﬁﬁjndw? ethBindl,hgjueous
f or m of It articul a

| m f or m.n
sel ect ed g ?fraaf”'tﬂlﬁ? 9@5{@ﬁ¥ﬁa?qeat fgr d'srf ot'éi 1 OIUb[“s'% %Pe%{%%[nf; PBacB St the
hydr ocol | 0| dstiend prapelapios) gl solyens read éﬂtOPWQHa|tSH€aQ*%h@écma%i""?'ﬁn diplegicr gl
% nore typidal drbnioiyolabR sk, range 30 to 80 weight % O her possible
i ngredi ents include anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stinulati n%ﬁ (rzjents cool i ﬁ )
agents, co- SHPYENESIN(E HKPUIPTR] SHFAeagon fermylatione e & gﬁiﬂdk?tﬁ?gmﬁfja geto a size
ant i - f oamd nguldpRitbsdeligay boiatititrs (tahdlyt lesttitanrtasiciong). Tgemay be adieMed pysany
In accor danca%Pt‘Q})rH’Eb éo?’ﬁnlﬁﬁyg?lﬂéthws%%s kYR j@ﬁi‘\ﬁ&@ M@mﬂﬁa%um&g supercrltacal fiuid

evaporative hi n” agueous

backi ng supri’é‘l‘eﬁsﬁﬁ% 100 panopg{fides g '?5?5381}?8”‘?9’?"[3“8?3?{ ?Pda)gc\gr@?? or

tunnel, typically a conbined coater dryer, or by freeze-drying or

¥acuur1 ?g 2oap §59ésl @nédar ?Br”éitﬁhﬁl@sfrérﬁ)rge&h@'or APAFbAy@byIradhysRINGRY), Disters and
ornmul a

o o 5 .0 Red TS 145 08 el 85800 MO lchphri

t ar get ed andeopsapwriahﬁqurr@wea%tabgmp\tf% P@eﬁbﬂn Filastyse @13&5%‘“‘1 a performance

f or mul at i onsnddater §RR ap UERAREHafiolf Srandgnewiunt stematar Biedepse imag te amhydiBus30

Patent No. @, i]h%%rﬁl 43}(&%&%‘1;}&3‘:@ fpré?%gw the %’ttéra@{h@r {RAFASEiplRS HApLO AL G an,

such as high e osnoti c and coa ted particles are
to be found Q‘WO%@?‘Fﬁeéﬂ'[bf"?{dW“‘#éﬁﬁﬁiﬁ  SPseAN] Frdalosss (2) | 1-14, by

Verma etab (2001). The use of chewing gumto achi eve control I ed

rel ease 1’5 Gesgihbethid HRIARAI5295n Aokl SHPAIRIRErENES o prodic &
|t o muscl o, e ol KR P 2Pt PR 2“@“3’%’5"’?8‘” FarEi o

into nuscl e,
adni ni st r at i sphuafianobiude rapvarafem dulde 1q0n1tf\aratp¥lérmdﬁﬂonmw FWF??&W”G of

i ntrathecal ifohi&tar@y%pylbﬁeuél%a steﬂrbrv@teﬁ;eétrhbrnalandlsaamra&tzle:rdealt\ltematwef solvents
i ntracragial , .intramusc a or
g{) vmlﬁhmag?F é{?ed drhs?eaﬁ C{' pr%i)g%xﬁee @{ﬁ%ﬁﬁc ‘yc%%i Taxi?tpéoﬁeﬁt Y ol)

par ent er udi ng m-°cronee
injectors, needle-free injectors and |nfu5|on technlques
Suitable flavours, such as menthol and levomenthol, or sweeferers, such as saccharin or

saccharin sodium, may be added to those formulations of the invention intended for
inhaledfintranasal administration. )

35
Formulations for inhaled/infranasal administration may be formulated to be immediate and/or
modified release using, for example, PGLA. Modified release formulations include delayed-,
sustained-, pulsed-, cantroiled-, targeted and programmed release.



WO 2007/ 107828PCT/ 1112007/ 000619 31 Parenteral fornulations are
typi cal |l y aqueous sol utions which may contain excipients such as
salts, carb h%drates and buffering agents (preferably to a pH of from
3to9), b‘d?), Yo7 e appl i cations, E_Jﬁﬁey may be nore s]fﬁ"f’]ﬁ?(vmoo‘m
formul ated as a sterile non-aqueous sOlution or as a 5 dried formto
be used in conjunction with a suitable vehicle such as sterile,
pyrogen-free water. The preparation of parenteral fornulations under
steril e condh ttieosass offdpy pavdaniphatsrs &nd deyospihithd dasageomit imdajermizadiby redng of a
?ﬁ conpl } _srleol,éwglvmfaﬂ %ﬁ@?aé %Saﬁrm@ﬁughf@h oS dEAbSI WRS th\éawe?d@?camyb@auy
ose skilled In e art. e solubility of .conpou 0
(1) used i n ARBISH 8 AT R glﬁ’feﬁgr(:@?ﬁ &t aqu¥fsﬁqngﬂq'n§£°%§3>6 %ﬁ"@é@ge
by the use amappdepiormatie(t).dheavesllidelly dose Wilitgpisely bedubh rapge PRE1MY to 40mg

i ncor por aki Qphidfmaydeiniristereden Bangle ABsGEMbIE usddly, O Wividb@EdsenBirdugiiout the
par ent er al ac%m' nistration may be tornulated to be i medi ate and/ or
se

nodi fied rel Modi fied rel ease formul ations include del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and programed rel ease.
Thus conpoungs cehpduh@s df Roveia (10 are FayicURely Sutabiel foa hreatindrdstaticdyiinthalation,
sem -solid, or thixotropic liquid for adm nistration as an inpl anted
depot providing nodified rel ease of the active co our]d.I I?xangl es ,o;h
such for A8l StesABPoURES oidee BYengocBat kepdstinigigred KRighy vaginally, for example, in the
pol y(d/ - | actforer efagiuppaditorg,) @messatly, CPSleAn. Srerdsikrds e dradifine! sioppgitam baseolput
the inventi %néﬂ@)én@ﬁa%cﬂes%y%gfﬁléaiaataﬁfr@asa{eppi cally to the skin or

I

mucosa, that 1s, dermally or transdermally. Typical formulations for

this purpose include gels, hydrogels, |otions, solutions, creans,

oi ntnents, dfeshilaigng tondresial/vagivat sdininiglsation gaaysbe fermuigted dRibe ipategifiesandias

\ﬁ@f ers, i gplna(gmf'l,gd ,@%ggg;ego'qiffei!i_bfe@as? ramilrges &ﬁﬂdﬁfﬁdgl’ag&ilﬁrmsﬁdta}m’bﬁe, pulsed-,
i posonmes nmay_ al s e used. riers include al cohol, water,
m neral oil ,C\éptimc%tﬁ’darﬁ%t?c?%q%ﬂot?}r{namn\%ﬁ%l’ir?lée:a%%'et rol atum gl ycerin,

pol yet hyl ene gl ycol and propyl ene glycol. Penetration enhancers may
be i ncor por athe@omp@ees of firar imexiiag alsd b&hdministe8d idirecBBto(tildye 0O&E-1AHEBINIY

Fi nnin and My %ﬁ#oﬂ%%%i&&%& suspehstdh RE Lo RSsdthict HRb&@ked, sterile saline.
adm ni stration 1 nclude del|very L%/ el ect rgrg‘or ation %eonttogftmée LS, dabl
phonophoRbsi QerSSuBIRGF Srae I Ao aFLsHER BN Gr AR BHds. ANy, Bloggridane
Powder j ect w,(eBi eiserbabi\ge! etangds, talpgeol andmon-biofegravabletd.@ n¥conerimpleps. vafers,
adlm ni StraliopelE pRfichifg meeit;@? sy_&npa‘?sl#oﬁ"%l Hibﬁ%s?ﬂﬂlo&fme@m p:{lynﬁéﬂ SSE as
rel ease. i1fied re] ease for ati o i.ncl ude del ayed- -
bul sea. . corfteanFEked PRERRl eitapv BPaey Al TRy st cqtt’ BORREL o
2007/ 107828 REahpld,3 PEivmvivoasnahygellulose, hydroxyethylcellulose, or methyl cellulose, or a
25 heteropolysaccharide polymer, for example, gelan gum, may be incorporated together with a
preservative, such as benzalkonium chloride. Such formulations may also be delivered by

iontophoresis,

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

The compounds of the invention may be combined with soluble macromolecular entities, such
as oyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in

35 order to improve their solubility, dissolution rate, taste-masking, bioavailability and/or stability for
use in any of the aforementioned 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



or as a m xed conponent particle, for exanple, mxed with

phosphol i pids, such as phosphatidylcholine) froma dry powder inhaler
or as an roQ ay froma pressurised container

at om ser %P@@J/%ﬁ% an atom ser usi ng, el ect rohydrodyn<L'31]%rprégéé)o(;%}{ﬂ619
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bed j et nél TN supercrit @rocesm ng form
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for use in ghead@NitREAVANSINNG ;ahemarrycﬁmymmby Adnihiseriigodifiered ubeaga fbinmse for
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sol vents 30 phi ch may be used instead of propylene glycol include

gl ycerol and pol yethyl ene glycol. Suitable flavours, such as nent hol
and | evonenthol, or sweeteners, such as saccharin or saccharin .
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In the case of dry powder inhalers and aerosols, the dosage unit is

determn nmeans of a val ve which delivers a nme u Units
in accor%‘g Jée%qoﬁagﬁ?\%reibﬁ P28 AR NHDBT RRIery aype %Hﬁ'g@ °F %B%ﬁtg%ﬂ‘%c’?f’@
a net ered ddse pisiciapwilfréaddydistablertd dejerfing iipges 00 gurgecgsovhp@emgeigjﬁ foll$eutside this

conmpound of £ Ef’é'dlzr@as(ar%ntsa_r{ﬁh@éd&rﬂ@' | daily dose will typically be in
the range 0.001ng to 40ng 5 which nay be administered in a single
dose or, more usually, as divided doses throughout the day. The
corrpounds ofFof theraybidanca Jof deubt gafetenens| herdingtostipatmpnteinglege rgfprences fo curative,

adni ni stamt ipgifatioy arndPpaph@kdtio featment.

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



10 The conpounds of the invention rmay be administered rectally or
vagi nal ly, for exanple, in the formof a suppository, pessary, or

enema. Coc is a traditional suppository base, variou
alternati v@@ 2Ir[‘}'ﬁi’}ltogé‘;?fsused as appropri a%se. For mul at i on&%ﬁgg'l}ogﬂﬁg
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use in any of &heustdrapestitoneds rROGEstraon ad nsuah somaingtion. of aggpound(s) of
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rﬁgg%cﬁpglsl IC?“ ons [\%?ragglrng?r?gn s} such n%ﬂagc%Sngm Ed(%oorgﬁcgrﬁtrﬂgﬁle) aﬁd
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cont ai ns conpound I'n acco e | nvent E gs% v different i
conveni ently be cgmipisHaign "Yjﬁ‘efeﬁé"“fsé'tdr?P'B’P"“ﬁmﬁf‘"te rqlepsed Pl sypfintiply different times
coadmi ni st-rati on t@faid paierg;amposi ti ons. Thus the kit of the invention

coMpr 1 565, L4091 Sl QBAFLEIGRAIIE EAbil ATBORICUIRE Bl o9 tanc

one of which contaln

the invention, arntPreRsuifsageds) I gl “‘?egt%fl F‘%’Wbeng eY‘f%a" 35%1)‘2%']9{3 neé'Es are
such as 80cont ai nemulatit ogdther Intt 4 biagle desade WirtewhichSelpaes spid cREPONeRA in a

exaEpI e of fsuc h b%o!ﬁl’&lled lﬁaﬁnglewﬁé?éﬂpbd i'%y Q’b'cﬁﬁc@l‘rerﬁ@cdénéé%@(ﬁeiﬁ  Ghd/b&erlapingly
packaging of ta acirnm[stereadp at {'f!le saméa and/or Q ﬁerent times by said patient,
‘ where each part may be administered by either the same or ditferent route.

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

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-fipoxygenase activating protein (FLAP) antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTBy, LTGa, LTDy, and LTE,,



The kit of the invention is particularly suitable for adm nistering
di fferent dosage forms, for exanple parenteral, for admnistering the
separate c?,mta I Lhops at different dosage intervals, or @EFm
titrating the ?éfggéragte conposi tions agai nst one anot herf.' sz%bg,g?og%g
conpliance, the kit typically conprises directions for adm nistration
and may be provided with a so-called nenory aid. For admnistration
to human patients, the total daily dose of the conpounds of the
i nventi on | gc)26istaipine cembityr antagertists incluslie HO 200HAENIEIONSB00NY dependi ng,
of course, Q& {hgdBARreRbcepEMhddhisivagdchititictor SfmpRthaMRicte agtftsiidiideaongasmrs
daily dose may only require fromO.001ng to 40ng. The total daily
dose may be adfifnistered in single or divided doses and nay, at the
physi ci an' s (e)i B2 iebibitors, e.6.RNESoRRRA and PBES ihigitarsypi cal range gi ven
herein. 's 3@y ThRsgyMesages are based on an average human subj ect
havi ng a wei S%% of abo(gﬂi aqgkg to 70kg. The physician wll readily be
able to deté '?‘ij&'ma%%r%sgyfor’ subj ects whose weight falls outside this
range, such (BsCOXinkihitass kotinantsele@ivead sglective COX-Tras COXdnhiRfgis NAYBS)o f
doubt, ref efgnEesadi@biRirdteptor antageradta@atinhibitors bitiestagehein enthese. t o
curative, 3 &P&Jaf%nﬂﬁr#qé(l@%@%c&ﬁ&@t@%‘d@m' c treatment. According to

i ment, of t presen
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formul a Q) (Koissoraiedaeagistsioct ke o esPabiPeE4 ts, derived forms or
conposi ti ong) t Mewelofal artinodies astive lgainss ediogenoces inf@miatrey ¢nditieswi t h one or

nore additi 1 d I £o-adninistered to a patient
to WO 2007?@8&&%@@@??%%%%%%%@@5% aEeg\%t ain sonme particularly
desi red t hedApRdiesion Belepuieddvhiters g A @498 P ent  of

pat hophysi ol{@ygkinieBl yand 8} eacapior aitageradt® pr ocesses i ncl udi ng, but not

limted {9 (h) imHAKPHERRS bbdntd hORdingifMibitbrd bt BETHR a@Ray dnbic)cicbdri@Edy ,
(iv) tissue est,@uctl on,. é_‘\éia S|cﬂnss a@ﬂﬂpgd¥mtom such as

br eat hl essnd®sNMRITFRH Mk DeloriRarSEHA M e additional therapeutic
agents may & stachykine NiKi.\draodiNK: refertonanidasnipdl a (1), or a

pﬂar ma](c:euti ¢8| PrijeaseGitiia bechss kelastastarntited, f or ms or conposi ti ons

t hereof, or on . , i c antagoni sts or
conpounds a(gt?igde?gélsé% 51_ gﬁg%%%gst?é@n%gg@g%!ssgéri ni ¢ ant agoni st known
in the a#Q . (olplEbtofsst wigkingee. t he second and nore therapeutic agents
will. be sel ¢gtedndomadniieat dit bh espaminecécastierspbuch hePapamisisc agents. 10 As

used herein,, ¢ y L QA nnde@- adni ni stered” and "in
(w) @ﬁdy?aﬁ{rg? él}eﬁ\lﬂ-;lxggﬁhmyﬁ Glichlals K inhipio

conbi nation'w to the conpounds of formyla do
or nore ot hé® Pefaigs gt pioking signdling, %at'\y‘i’in%)yér?&‘é'ﬂa? 83%&15\%}1«@%%%%5&5%9@?
to and i ncl udekitdee dybkihansi BGFR ordMKrRl t aneous admi ni stration of such
conbi nat$oHn (Af A LOMRENAL (2 dia0dedhe Fftdiicd ok antPiskive, t her apeut i c

agent(s) to a patient 1 n need of trea t.. when such conponents are
15f or mul at ed@t Bttsh"g'l“:hieﬁ?%’c‘éreﬁqﬁ‘é?sé‘o @hé@%cém'fs%srter?? ‘%hi ch rel eases said
conponent s dta)Anibisticarend anfiyal tagentss affastivei ggainsiomigraiosuapiaie afich can colonise the
substanti al | y gigpdlobyamgous adm nistration of such conbination of

coni pound(s) *ﬁ%‘ fenqrﬁ}#ltars(l) and therapeutic. agent(s) to a patient in
need of treétf Rf\ WER>such conponents are formul ated apart from
each ot hdQ i(er) OXGednnageristylosage forms which are 20 taken at

subst ant i al l(yd) \rtgyris aftBgohis®8e by sai d patient, whereupon said

conmponent s %ec?cggjnmgd at substantially the sane tine to said

atient, .
P (f) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC) inhibitors,

(gg) P2Y2 Agonists and other Nuclectide receptor agonists,
35  (hh)Inhibitors of thromboxane,

(i) Niacin, and

{j) Adhesion factors including VLAM, ICAM, and ELAM.

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



sequential adm nistration of such conbination conmpound(s) of fornula
(1) and therapeutic agent(s) to a patient in need of treatnent, when
such conpo%nz&%{are formul ated apart from each other intg se

dosage for W% e taken at 25 copfsecuti ve times bf%ﬂ?&gﬁéﬁ%‘sat

with a significant tine interval between each adm nistration,
wher eupon said conponents are rel eased at substantially different
times to said patient; and sequential admnistration of such
combi nati on -6 antagitsnd(s) of forrmuta (1) and therapeutic agent(s) to
a patient '”PB%ﬁ’ﬂhﬁfqré,r eat ment, when such conponents are 30

er

fornul ated toget into a single dosage form which rel eases said

conponent s i el 2pfieles FUSePOHEPHRE? YSvher eupon they are concurrently,

consecut i velPissenrtfdagonsies|tayionighiy reaehtdr (WARRIr ed at the same and/ or

glyf Lie{ ﬁgqhm&og},{e%,@g&??ph@ﬂ%t& whtere gacg part nmay be admi n:cster ed
e o fferent route. ui :

t her apeutic -E@Eﬂ?tgrs\%{ﬁygohmﬁﬁgnaﬂ:gg ﬂ%wa Snsu%o?%s%g%%ﬂﬁ%\?’ﬁé @ﬁae?g' snRidhEde,

conpound( s) sufkifage.lR@AFR of MK-2, @ phar naceutical |y acceptabl e salts,

derived for TBe@btiGREAGSbHSONTAAL) RREHg aritayehisielef LTBYLTEY, ETyard.TERans

limted to : (a).5b-Li poxygenase (5-LO inhibitors or 5-1ipoxygenase
activating 6Feoqrgeflerﬁed( FLAP) antagonists, (b) Leukotriene antagonists

(LTRAs) jncluding antagonists of LTB4, LT04, LTD4, and LT .
2007/ 107HD6 PRI TRE P00 SGBRH IE e ForRPEIIhohd, SRRRLST 2h{ogYR Bt L
i ncl udi ng Hbluasudrii¢esiBoidmn restyding Steginisqnd) predrisolanel faiselide.ctrigndicpe acetonide,
?g ;3 n IP%I[E :’ﬁﬁ ;B%?(Elﬁéﬂﬁds&ﬁeo Bipr@ :Brﬁh%@tbgﬁ)%ébm, iﬂﬁtli:c.ﬁggla,t wopidibted Gi6lORYRE! MohettdRe
ors, e.qg. n N A N
Theophyl! I i né‘f"’?“@?“dé‘b‘ﬁ‘i'%?ﬁ"%erqg%"& |m°8§1*9’§2a%€ﬂ§)‘%865¥9%ﬁ1“%'?§ g’%‘%"%%%"ﬁtem'ds with
non-sel ect i W@Uae@ygeﬁie@w?fé%@@(e{'”b?fpwﬁ@ i nhi bitors (NSAIDs), (i)
Prost agl pndi n receptor antagoni sts and inhibitors of prostaglandin

synthase.  (jiis @ B4 agpiehididthhedl Blekaasaietdic RSteamiEnt Bicludecurhtive, paliative and
Di ssoci at ed a(ﬁ he corticoid receptor (DAGR); (I) Monocl onal

. : I Rri“cﬁrg tsea.?r}clen%
anti bodi es &CPIXE aéal NSt endogenous inflammtory entities,

The compounds of formula (1) have the ability 10 interact with the B2 receptor and cholinergic
) muscarinic receptors, and thereby have a wide range of therapeutic applications, as described
20 further below, because of the essential role which the B2 receptor and muscarinic receptors play
in the physiology of all nammals. ‘

Therefore, a further aspect of the present invention relates to the compounds of formula (1), or
pharmaceutically acceptable salts, derived forms or compositions thereof, for use in the
25 treatment of diseases, disorders, and conditions in which the B2 receptor and /or muscarinic
receptors are involved. More specifically, the present invention also concerns the compounds of
formula (1), or pharmaceutically acceptable salts, derived forms or compositions thereof, for use

in the treatment of diseases, disorders, and conditions selected from the group consisting of:
.e asthma of whatever type, eticlogy, or pathogenesis, in particular asthma that is a
30 ' member selected from the group consisting of atopic asthma, non-atopic asthma,
allergic asthma, atopic bronchial lgE-mediated asthma, bronchial asthma, essential
asthma, irue asthma, intrinsic asthma caused by pathophysiclegic disturbances,
extrinsic asthma caused by environmental factors, essential asthma of unknown or
, inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
35 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 infani syndrome and

bronchiolyiis,



(m Anti-tunmor necrosis factor (anti-TNF-a) agents, (n) Adhesion
mol ecul e inhibitors including VLA-4 antagonists, (o) Kinin-Bl - and

B2 -receptgr Ists, 15 (p) | munosuppressive age

i nhi bi tors&gfﬁ&h@%gE pat hway and cyc 8ospori ne, (Qq) ?n[hcﬁ'{“iﬁa@g"@ﬂg”
matri x netal | oproteases (MWPs), (r) Tachykinin NK1, NK2 and NK3
receptor antagonists, (s) Protease inhibitors such as el astase

i nhibitors, (t) Adenosine A2a receptor agonists and A2b antagoni st s,
20 (u) Inhibit er schewhiclr adlitieechodonstridBanyphramicl srotdiétls, srct! apwayd opsintive, and
receptors, such pP?s agoni sts, (w) Mdul ators of the NFxf3 pathway,

such as | KK inhi b| tors, (x) rmdul ators of cytokine signalling
pat hyways such *asobpgsivanmor kinfiampatonp @mﬁY%afjéséase\?ARf NEESED t’?ﬁ'k HPIA%Ys °
EGFR or MK-2, 25 fathpgehgsintis patiatiar cancbbisuctiteagsiaithmasitany eiovays idseaserthat is a

anti-tussgve, (z)
corticost gr oi ds. g&;&%ﬂ%\%meﬁ?ﬁ@@%?%m%a BPEIﬁ&ﬁ: &gnéﬁh@b%m“'a chronic

agai nst i cro- or W@ RETRIEE £i762561 %R?@é %ﬁgggggt '"rcifj fk':toplgc?m"cmt's
(bb) HDAC i nhi bi trulienai3@mpbyskaXOREYsamsaaperriatedsor Mot @ysorigied yith FOPD, COPD
ant agoni sts, (ee)nfehermkicRafid k{yflﬂ(révetg@!et ﬂ@brb@éweseﬁ}déyérﬂbgthafﬁhehdlﬂtﬁb&)ﬂtory-

A L e S oA
-of throfBox ane, gdrugtherapy and airways dlsease that is assocrated with pulmonary hypertension,

» bronchitis of whatever type, eticlogy, or pathogenesis, in particular bronchitis that is a
membet selected from the group consisting af acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptoc'éccal

15 bronchitis and vesicular bronchitis,

¢ acute lung injury,

e Dbronchiectasis of whatever type, eticlogy, or pathogenesis, in particular bronchiectasis
that is a member selected from the group consisting of cylindric bronchiectasis,
sacculated bronchiectasis, fusiform bronchiectasis, capillary bronchiectasis, cystic

20 bronchiectasis, dry bronchiectasis and follicular bronchiectasis.

A still further aspect of the present invention also relates to the use of the compounds of formula
(1), or pharmaceutically acceptable salts, .detived forms or compositions thereof, for the
manufacture of a drug having a 2 agonist activity and an M3 antagonist activity. In particular,

25 the present inventions concems the use of the compounds of formula (1), or pharmaceutically
acceptable salts, derived forms or compositions thereof, for the manufacture of a drug for the
treatment of diseases andfor conditions involving the beta 2 and M3 receptors, in particular the
diseases and/or conditions listed above,

30 As a consegquence, the present invention provides a particulatly interesting method to treat a
mammal, including a human being, with an effective amount of a compound of farmula (1), or a
pharmaceutically acceptable salt, derived form or composition thereof. More precisely, the
present invention provides a particularly interesting method for the treatment of a p2-mediated
diseases and/or conditions involving the beta 2 and M3 receplors, in a mammal, including a

35 human being, in particular the diseases and/or conditions listed ébove, comprising 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):



(ii) Nacin, and (jj) Adhesion factors including VLAM |CAM and
ELAM According to the present invention, conbination of the
conpounds of formula (1) with: W) 2007/ 107828PCT/ 1B2007/ 000619 37 -

H3 ant agonW?tzg?7’1-07§3f)E4 inhibitors, - al and inhal ed FP¢T/IB2007/000619
gl ucocorticosteroids, - Dissociated agonists of the corticoid
receptor (DAGR), 5 - Adenosine A2a receptor agonists, - Mdul ators of

cyt oki ne signalling pathyways such as p38, MAP ki nase, PI3 kinase,
JAK ki nase, syk kinase, EGFR or MK-2, or - Leukotriene antagonists
(LTRAS) inc%%ﬁﬂ agoni sts of LTB4, LTC4, LTD4, and LTE4, are
preferred. ) cording to the present invention, conbination of the
conpounds of &SR G-Rromaongpyiniqo rticosteroids, including

predni sone, prednisolone, flunisolide, tri iMool one acet oni de,

becl onet hasone di propi onate, budesoni de, hL i casone propionate,

ci cl esoni de, nonetasone furoate and nonetas Qir oat e nmonohydr at e
and in particular inhaled glucocorticosteroids|wtiereduced system c
side effects, are furtherB L isN eci ated t hat

all references herein to treatnent include curatijve,l palliative and
prophylactic treatnent. The conpounds of formnul ap(l)Mehave the ability

to interagt Sﬁgﬁﬁhﬂye@gj (3%1@' ece Bﬁe@g:lisﬁé}gori: wodili ﬁﬁdﬁ]rﬁri‘l@l) e &dtiedi M éhe portion to a
receptors, a ﬁf} r.e Ve wi.de. ran { ffCNR’%F'l'ét 008
as descr i bed 35 FAHIPHEr d'%m,' 'nﬂ%og'ﬁﬁfg%rg%?? ?1&5 g@@gﬁ#\ by e rc_%
the 132 recdptbat @fdindersdrogemiToe reaciispes stisiddyr § minttae 2l G <ing theg ystigrd at
al | mammal s.  Jhedsfellife 1# JoUbhiied RePaGlorOhad BRIcR 8PN and A v IbkdnRIhonane
relates to the compounds o ornul a glc} or
(8.60g, 30.0mmol) added dropwise, the reaction was allowed to warm to room temperature and
10 stirred for 3 days. Diethyl ether (50ml) and water (20ml) were cautiously added and the organics
separated, the aqueous layer was washed with diethy! ether (50m!) and the combined organics
dried (magnesium sulphate) and the solvent removed in vacuo to yield a clear oll. The oil was
purified by column chromatography on silica gel eluting with diethyl ether:hexane (10/90 by
volume) to furnish the fitle compound as a colourless oil, 5.80g. :
15 'H NMR (400MHz, CD5OD): & = 1.30 (10H, m), 1.50 (20H, m), 1.83 (2H, m}, 3.42 (2H, 1}, 3.58

{2H, t) ppm.

Preparation 2 ]
Di-teri-butyl {10-f4-(benzvioxy)-3-[(1 B)-3-(diisopropylaminal-1-phenyipropylichenylidec-g-en-1-

20 yllimidodicarbonate
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Di-tert-butyl  (9-bromononyl)imidocarbonate  (Preparation 1, 1.80g, 4.26mmol) and
iriphenylphosphine (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
25 vacuo to 8ml. The reaction was heated under refiux 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,



pharmaceutically acceptable salts, derived forns or conpositions
thereof, for use in the 25 treatnment of diseases, disorders, and
condi tions_] j the 132 receptor and /or nuscarinic re
i nvol ved. Wé’&gwfﬁg@?fl cally, the presgnt i nvention al soPé’ﬁngg@ﬁ’é&fﬁ
conpounds of formula (1), or pharmaceutically acceptable salts,
derived fornms or conpositions thereof, for use in the treatnent of

di seases, disorders, and conditions selected fromthe group

consi sting afzsmnafaraddeti dwipaise kegivet anpeange seigion ghich wes fhan Warged &s¢°S and
in particul ‘gsg @Bﬁ%lﬁﬂ&hm&e&t@r@wﬁ&%& to> %}@%E@Q séiuthJttchf%e BHR3-[(1R)-

consi sting topi c asthm, al eﬁﬁ 3@%

atopi c br on(ﬁ'n(id@PPrP@E’-“W@E"‘QF%‘P%’@(‘HW&"‘MW%Q?{?F’&W 2RI 1 12227,
ast hma, trueszasd, hmsmrrtontm tmmydroasammr)maddbdbyommemmpH@%teed:tigngiSt'rred at -
di st ur banges,g,ext rl? ﬂt?du& aﬁter}g%tt&?wésegarméd Wb Qé?ﬁﬂ%?gttﬁé ahP &8 ?br 12 hours

essential “asthma o | na&'ar ent cause,_non- at O\EEC ast eﬁa q
bronchi tic 25¢Keapoussdnmirivbicsie Gerihang, Wa?!s(?@sear%te%lal"ﬁ% B EPPe e
al | er gen i ndmeg@dsias tshipiate)cat theadolvenireuoed imsdcimitie regdugpedsi potiied by column

ast hma, inf fAdRabd B eRO@bi10/9b
viral inf ecfc?xtoh\éﬁagl%ﬁﬂmmg%ngt'gr{;ﬁ#gaﬁiﬁlﬁrgl:tghanet e hl:ﬁg@ wheeze 1}1% f ar?%,

syndr one and’QU?‘BHeFHr%%“;}t‘ttgfg“fWS“ B Yoo g 9132007/ 000619 38
chronic %0 devSemin78heMiddnstriction, chronic bronchitis, snall
ai rways obstruction, and enphysema, obstructive or inflamuatory
ai rways di sz&ses of; what ever type, etiology, orpathogenesis, in
particul ar ctive or infl amrator ai rways di sease that i
5 n'enber :"-E-'.'L." FAOMYH )-8 BOPIGRY z Yl ODVHINER nyldec-O<en- n-i& &
pneunoni a, chroni c obst ructl ve pul rmnary di sease PD), COPD t hat

i ncl udes chronic bronchitis, pulrhonary enphysem dyspnea

associ ated or not associ at ed wi th COPD, COPD t hs s characterized by
irreversible, progressive airways obstruction, adukd rsespiratory.

di stress syndrone (ARDS), exacer batl on of yper-reactivity
consequent to other 10d ' g at is

associ ated with pul nonary hypertenS| on, bronchl s ofparhat ever type,
eti ol ogy, or pathogenesis, in particular bronc@ls that is a nenber
sel ected fromthe group consisting of acute br itis, acute

| aryngotracheal bronchitis, arachidic bronchitis,

bronchi t 13, HYPGeRNE 287 H10! of 32M gelytiop i HRtiy] gthed) W Srﬁdg't‘f‘f’ 851F'sp°été°f' i@ ftred
bronchitis, spisimguct i vef br onchiettibstyl st apWt{@ﬁmw@sy)@r[ﬁEt-ﬁﬁmqm‘mﬂﬁaiho) -1-

15bronchi ti g, é’r@fgro\sv\%h&ﬂl - Q%Q%tﬂte&ddéarboﬁfét{b%pérﬁm 4, koY 0. 59mmot) at room
bronchi ect asi s "of

[~
particul ar B?Wéﬁ%‘l‘rélf‘td&gt"?mﬁh‘%ﬁ {5g18éln§9é ﬁ%ﬁrpgeélealt TP E 9]‘3'?, o?ﬁa? 68 WSS Siigd for
consi sti ng @fhoarglahate selvest wmevddeie varyd, e residue was dissolved iy ethyl agetalg (30ml) and

br onchi egg ashratddUsiddas Bbdiin® REdRE asbrate @M. IThabiahitOnaBiseRiasi, fashed

cystic with water {10ml), dried (magnesium sulphate) and the solvent removed in vacuo. The residue
was purified by colurnn chromatography on sifica gel efuting with dichloromethane:methanol:880
ammonia {90/10/1.0 by volume) fo furnish the title compound as a glass, 180mg.
LRMS: m/z 556 [M+HI".

25

Preparation 4

N-{é-( benzyloxy)-5-[(1R)-2-{[10-{4-(benzyloxy}-3-[(1R)-3-(diisopropylamino}-1-
phenvlpropylibhenylidec-8-en-1-yllamino}-1-{ltert-
butyl(dimethyl)siivlloxvlethyllphenviimethanesulfonamide




20bronchi ectasi s, dry bronchiectasis and follicular bronchiectasis. A

still further aspect of the present invention also relates to the use

of the co formula (1), or pharnaceutically a t abl

salts, g@%@@’?"%ﬁm or conpositi ong, t hereof, for theP‘?ﬂ%?Ogg'{’%P

of a dr ug having a pa agoni st activi ty and an I\/B ant agoni st activity.

In partjicular, 25 the present inventions concerns the use of the

conpounds of forrrul a (1), or pharmaceutically acceptable salts,

derived fornms or conposition¥e peof, for the manufactuage of a drug

for the treatnent of di seasesﬂgﬁj{eor condl tions invol @ the beta 2
tionswd i sted

and MB receptors, in particulaf \tme di seases and/or cony
above. 30 As a consequence )\
Ya MGman

particularly i nterestl ng

being, with an e weagount of a conpound of fo ptitg ( W a
phar maceuti cal | yt ab@I : ,pal t, derived formor corrposki ti;on
thereof. More precrsely, :né?\ resent i nvention provides a
particularly interesting hod for the treatnent of a p2s i ated
di seases and/or conditions involving the beta 2 and I\/ﬁ rece tors, in

a mammal , i n@r{ﬂréﬁ%@ﬂ%y)ﬁimﬁﬁﬁ*sw&%mmw PrgpyiRreRylingen %’Sﬁ?rb 4788
and/ or condi(Pieparstidni sBed iatroy,e, 0.88mpol) siand ab+i2-thestylory)Ad(1 Br2-Oromaririfgri-

Wh;?rrg(r:]eef f g%M (& ﬁetﬁﬂﬁﬂm& {éfeh Iﬁgﬁ?ﬁﬂghﬁ??s@&ad;ngwl Plebdredi t S accorcitng to
uti salts iy

bxanplos Pl | HORIOSPE0ERe Ema AR TR P %@H&Smﬁg Mijecfeife Grmif N2
(1): WO 200ibLk078R BT (2DBDCOT Wae06 09)) BereRddesbandttieorrgahics separated, washed
Di -tert-but i (Wi (RRBNGHRY |(r)1éd?§b§l§?ﬁ: @!ilé}%&?hﬁ‘d th@ s&%r@reﬁ@%dumvm [the @esidue

(1.31g of a 60% ersion

to a sti rred”?é’f‘ﬂleagﬁc LfmrH‘fhr‘i"ba?qgraBB‘f%sqic?rﬁﬂ&ﬁ'}ﬂ%a"\uﬁgf’?ﬁ? romﬁ? d" ARI-bi2D
30. Onmol ) i renfhaNiadBHRAYHY by wolumehtp denigrohd jtle semBndiARiRelassi Qomﬂgen The
react i on{@as /Hid: Ao fH® m nutes at OC and then stirred at room
tenperature for 30 m nutes. The reaction was cooled to 0C and

1, 9-di bronononane (8.60g, 30.0mvl) added dropw se, the reaction was
al | oned to Vvaen@atien® oom tenperature and 10 stirred for 3 days.

Di et hyl et heasrt-BEQud}-(ahdcimbeletiBoatinaer e cauti ously added and the,
organi cs separated, the aqueous |ayer was washeg with diethyl ether

(50nl) and the conbl ned or gwdi c,? i ed (nmggnexi umsSulphate) and the
sol vent renoved in vacua to y dlla clear The oil was purified
by col unm chronmat ography oMesi | Pca sl utt™g with diethyl

et her: hexane (10/90 by volune) to furnish the title conmpound as a

col ourl e$5 qili, bramiBO@.10h8, 48R 4D Bddeld ,in CR3PB)ion B = sdspBisiohld Hotasgiym

1.50 (20H, Mypoda8a. ﬁ%“ 31@nmo§ 4@ (e?ttﬂutyi lo-(ahy@Biybireiyetn)iicBRBate (Prepared

Preparati on

10- { 4- ( benzﬂ%%@?g . “P(’T% ofér@?ﬂlq éé"ﬁ?’ﬁﬁvﬁgg?n 64, 1074, 5.00g, 21.1mmal) in acetonitrile
i no) - 1- phenvib@mibgwbdp leapelatucd. dbe Gaction as Sifreyi Iféri 1gihdwd dahin pivaneremoved in

Di-tert-but Yihactod DREQINEHEP (Bokn)) i 20d deeplban abR difsemara drgdhicd sefarddély) washed
4.26m m’b& awng water (20ml), dried {magnesium sulphate) and the solvent removed i vacuo to yield a clear
oil. The oil was putified by column chromatography on silica gel eluting with ethyl
acetate:pentane (25/75 by volume) to furnish the title compound as a white solid, 3.80g.
"4 NMR (400MHz, CDCls): § = 1.42 (9H, s), 2.78 (2H, m), 3.37 (2H, m), 4.58 (3H, m), 5.28 (1H,
dd), 5.40 (1H, dd}, 6.10 (1H, m), 6.84 {(2H, d), 7.10 {2H, d) ppm.
25
Preparation 6
tert-Butyl [2-(4-{[(2E)-3-{4-(benzyloxy)-3-1{1R)-3-{diisopropylamino)-1-phenylpropyilphenyliprop-
2-en-1-ylloxylphenylethvlicarbamate




tri phenyl phosphine (2.00g, 7.63mml) were dissolved in acetonitrile
(40nl) and heated under ref lux for 48 hours. The reaction was cool ed
to roomt and the sol vent reduced in 25 vacu

reaction 3ggﬁﬁggﬁégsunder reflux for g2 hours and the ?%%@?ﬁ@%mg%o ed
to roomtenperature. The solvent was renoved in vacua to furnish the
i nt ernedi ate phophoniumsalt as a gum The gum (1.70g, 2.48mvl) was
di ssolved in tetrahydrofuran (15m1) and cooled to -78C under a
nitrogen atnosphere. n-Butyl |ithium (0.90nl of a 2. solution in
hexanes, WD 2007/107828Pa/ 1132007/ 000619 40 2.25 s added
dropwi se to give an orange solution which was thenfwarned to 0C and

stirred for 45 mnutes. The reaction was cool -me,%,md- a
solution of 4-(benzyloxy)-3-[(1R)- - i 1| i .

3- (di | sopropyl am no) - lephgihy! pr opy; ] y T epar accordi ng
to WD 2005/ 012227, 320 75 tetrahydroi ran (weil) was

added dropwi se and th¥refctilpn Stifred at - 5 7 or 10 m nutes.
The reaction was warnmed to roomtenperature and s red for 12 hours
and then pou to et acet at ] 19 20ml) . The

or gani cs mr(éﬁ)gsé[gg?egﬂioﬁgyéd?ri)@ﬂ’ ¢ ?@"‘ﬁ\%@'{ rﬁogﬁgﬁé@%@?p%ﬁg%h% so) U agpared
removed in \aSCURNG t helor esiWREOMAES3Sur | F30BMGby cHfBIMP)Ce hr oREBYYY apHy 4
?goiilloj <1:a QQbeyBJ(yl)ﬁl‘ieMemjri}bﬁtbdhﬁ@km&pd?ﬁtlbr!ﬂanmmi hasmriol §ilagiomxssiate (37mg,

: v ) . | o

Laomg. | 100 ARGy bieashabbiebhyad, (0d, baSnRar PR Attty (b,
10- 14- ( Benz vémel 3w heried 8t 058 Incspipdine (LM Bger ABREsRATBPIPYP [P AR ASHS-
dec- 9- en- 1- arkeRéxctichSwasyedoiot ol rodn Genavetatlre Y. (doikd ofito @thPMcsiatel(8inTnandrwater

diethyl eth a [ [ i QP hvdrogen
i “tert - buryenioegitets) ’%%5’%?%%&%‘"@%??%’E*_ér?’g%@;”‘*rﬁ 5“3‘; %f‘yd s

phenyl pr opy| RPREAS 3% Wetek 2orDaPHIe EAM B a5 r{ﬁ‘?@“eg’w‘e%’ ?ﬁtﬂ gl Be solvent
450y, 0189nmembved @t varam thetrexiqoe was puriied iy adlugin|chiomaiogianliveon(sBindl el alnighgrwity
nitrogen at r&bﬁ%ﬁh%@.ﬂ%&%ﬁ@do@%dﬁ@%g@ﬂﬁ Blolufle) 1 A e Bitcboinbbund as
sol vent removed i vacua, the residue was dissolved in ethyl acetate
(30ml) and APEH4PY%ed aqueous sodi um hydrogen carbonate (20nl). The
organi cs werli@MSepdra? BdHMashed with water (10ml), dried (nmagnesi um

sul phate) and the sol vent renoved in vacua. The residue was purified

by colu chyomat.ography on silica gel eluting with
di chl org}fﬁét hﬁ%@#‘é&anol: 880 ammonia (90/10/1.0 by volunme) to furnish
the title coapBurde-UdS-B-IgiRaddisamepiaminglivRienyBrooBs [ MirHr . 25

Prepar ati on HdidkvbRenfiesoyhnes)lethylitdrbamate
R) - 24110- (4- (benzyl oxyl -3-111R ) - 3- (di i sopropylLama:f.- Ime
phenvl pr oPvi | Phenyl | dec- 9-en- 1-vi | ami noi nmet hyl ) si | vl
| oxv} et hyl | phenvi| met hanesul f %0 N\I/ME

Me

but vl
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tert-Butyl [2-(4-{[(2E)-3-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyljphenyl}prop-
20 2-en-1-yloxylphenyllethyllcarbamate (Preparation 6, 4756mg, 0.70mmol) was dissolved in
ethanol (20ml) and 10% palladium on carbon (50mg) added. The reaction was heated 1o 40°C
under 50psi of hydrogen for 4 hburs. The reaction was cooled to room temperature and filtered
through Arbacel™, the filirate was collected and the solvent removed in vacuo to furnish the title
compound as a glass, 400mg.
25 LRMS: m/z 589 [M+H]".

Preparation 8
4-{3-]4-(2-aminoethyl)phenoxylpropyll-2-[{(1R)-3-{diisopropylamino}-1-phenyipropylphenol




10- (4- (Benzyloxy)-3-[(1 R)-3-(diisop ropylam i no)-1-ph

enyl propyl ] phenyl }cl ec-9-en -1-am ne (Preparation3, 170ng, 0. 33m
nol ) andN- { 2+( Xy)-5-[(1R)-2-brono-1-{[tert-

but yl (di mﬁﬁy}g%ﬁz?oxy} et hyl | phenyl } pet hanesul f onam de%qir‘rn:el%(g)ﬁg{%?g%:gcor
di ngto 5 W2005/ 080324, 180ng, 0.33mmvl) were heated at 90C in

di met hyl sul foxi de (0.5nl) for 12 hours. Ethyl acetate (20nil) and

wat er (10nl) were added and the organics separated, washed with water

(10nl), dried (magnesi um sul phate) and the Vex eMbved in vacuo.
The residue was purified by colugn ghronat h O‘Tsin},g ca gel
eluting with dichl oronet hane: oI7880 a i a (807120/ 2. 0 by

vol une) tofurnishthetiH und as a gl ags, 90nYe 10 LRVB: m z
989 [ M+Hr Preparation 5 ‘tert-Butvl @ ’

(2f4-(al Iyl oxy) phenyl | et hyl | carbamate 15 Ally rom de (2.10m,

24. 8mvol) was added in one porti'on to a suspension of potassium
carbonate (4.40g, 31.8 nd tert-buytyl

[ 2- (4- hydroi%ﬁ%ﬂﬁifﬁ'ﬁ%%i’%‘?ﬁwgawﬁiﬂﬁ’g?@’g’mﬁ%ﬁ"rdi ng to Journal of
Or gani ¢ Cherhydoryphd9if@opo@iphenldtyicsbatnie  (Frepiration ) 7.i r0Bmst GHEdmMol) e was
(50nl) at 51 aELLQIMRAS R hald @ 5ME 3kl indlooMdfic Skl [oRd of araml oo irSdigtRd

t he sol vent renoved in vacuo. et hyl ether (50 nd. wat er o,

wer e added aettl]?frrg?"ffé aS‘?%é%%E?"?@ﬁﬁ'P%@b? %\.A&geﬁgéolgg%sglﬁen\}\g?serre m‘(-’%ériﬂl'fa?cuo’
dried (nmagnesietnyisoétah£0e)) and chtiraied splequsrsodivre hrsiesdn carbengisdt0mioveje addgd
a clear oil.ahfle Sidnicd@spakid. Theshubdts Gk WaBhea Wit dRhIGGMaPhE:rdihAbll (D& 0,

gel eluting wth et cetate; pentane. (25/7 i

he it 1o odiBng 26ou i P4 St SHantd ur bkl g A fen
8 = 1. 421Q9|-qpmg\9e,d irpvagie. '(tg.qgsigpﬁwag_pgjﬁeq gg_go uchh@p‘g@g(agﬁ onrﬁh?a@! elgting with
(11-1, dd), dpnibebrletiahe:flethanofbsad@mimbhia (F0/20/20 BAoldiel todymistthd Bile(c@fbound jas
ppm 25 Prepaa%@stsiﬁgmg tert-Butyl 12-(4-f

R2E1- 3- (4- (benzyl oxyJ- 3- 111R) - 3- (di i sopr opyl am no) - 1- phenMr opvi | phen
vl | or 0o2- en-[-f\M%f” Byt | et hvl 1carbamate WO

2007/ 107828PCT/ 1 B2007/ 000619 42 (3R)-342-(benzyl oxy)-5-brom

ophenyl | 18, Nodlidk8i9Pg r opy 1- 3- phenyl ProPan - 1-ani ne( Prepar ed

?gffgﬁgggg !‘M P et RiaTR sl Foni P e eading. o Y
pal | adi um addisapreoyviaginelyl-piEengioroBhddiviro phenylipropgxwnnertieievihi ne (101ng,
0. 33mol ), aRGndih h IhahdMtoasmiae (435ul, 2.50mDpl) were heated at
90C in acetonitrile (10ml) undgr a nitrogen atnosphere for 12 hours.
The reaction was cooled to feenperature and poured onto et hyl
acetate (30mL) and water (2 ~si.Ihe organics were Seps at ed, washed
W th saturated aqueous sodi um ydﬂogen carbonate (20

(20nl), brine (20ml), dri estu phat e) -and t¥re solj\ﬂfnt
0 o} N~ "Me
0
©/\ N oH Me/LMe

o~
O, Me

20  4-{3-[4-(2-amincethyl)phenaxylpropyl}-2-{(1R)-3-(diisopropylamino)-1-phenylpropyilphencl
(Preparation 8, 134mg, 0.27mmol} and N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{ftert-
butyl(dimethyl)silylJoxy}ethyilphenylimethanesulionamide {Prepared according to
WQ2005/080324, 145mg, 0.28mmol) were heated at 90°C in dimethylsulfoxide (0.5ml) for 24
hours. Ethyl acetate (20ml) and water (10ml) were added and the organics separated. The

25 aqueous was washed with ethyl acetate (20ml} and the combined organics washed with brine
(10m1), 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 giass, 101mag.

LRMS: m/z 923 [M+H]".



10 renoved in vacuo, the residue was purified by colum

chromat ography on silica gel eluting with

di chl or onet hane: net hanol: 880 ammoni a (90/10/1.0 by vol une 'R to furnish
the title YORYIMESs a glass, 475ny. SRV Mz 677 [ MG T/IB2@97/000615
Preparation 7 tert-Butyl
12-14-(3-131(1R)-3-(diIsopropvlan1no)-l-phenvlpropv11-4-

hvdr oxvphenvapr opoxvlphenvil et hvl | carbanmate tert-Butyl

[ 2444( 2E) - 3. { 4- (benzyl oxy) - 3-[ (1R) - 3- (di i sopropyl am

i no) - 1- phenypp Qﬁmh}@henyl}prop 20 2- enyl]onelphenypethyl1carbanate
(Preparation_ g, 0 Dl ) . . 2(
10% pal | adi utA
under 50psi Rifent y)phamyielhyBaming ke

t enper at uge Qm hé @kaam JVboceInl t he flltrate was col |l ected
and the solvent removed In yacua to furnish the title conpound as a
gl ass, 400ng. 25 LRMS: nites@9fel M 1-H . Preparation 8
413- 14- ( 2-am noet hyDphen gvll 2-[(111)-3- (di iag
henvi propvi | phenol WO 2007 10H#828PCT/ 1132007/ 0006

tert-Butyl{214-(3-{3f( e | am no) - 1- p qnyl pr 1] -4-
hydroxyphenyl}propo§%¥ ydethydca te (P L 7 ﬁOOng,
0.68mml ) was 5 dis bn di chl or onet flane ( and ydrochlorlc
acid (10nmL of a 2M sol uf"l'@h in diethyl ether) ddadk-Tone he

stirred solution at 0C. A t% 3 hours the solveht was renoved in
vacuo, and | um hydr ogen
car bonat e (qgg%#mﬁ% ?Eﬁd®§ b@%@mm Bgﬁﬁtgﬁzz%;§§H§g§ﬁg%e aqueous
was washed WFFﬁmﬁm%ﬁv%Wbﬁ@¥M@WéWﬁbthanol (90: 10, by vol une, 2x20ml)

and the or gwyumypﬁ@mmrmdy)prdﬁynemlyu(ammg)w@qpmamwmbtpmwr)anamb t {reeparatiare N,
10 renovag gﬁdl@."] -Ug%varsﬁﬁlscgﬂ'ég [| nﬁanBH{ﬁ%rM el ¥ &R B hate (68mg, 1.07mmol)

chronatograp y
di chl or omet A Otreelrdhe 1y 8@%@@ 20mg) asdrd Tore sired ispetive yas Reated PhidH
the tide corpaiirsasoord @68 terdRile atncRMEed Mirdugd 8B ofdh; Hife filtkle was collected

N o ‘B‘éh?”ﬁ%ﬁ&y sglyen [gmoyed i yaue o funish tho s compoun as 2 yllow olgssy 99ma. o
4(1R) - 3- yLF!IVI mIZ;BEM+H

Ldi i sopr dpvl am no) - 1- phenvl propv1l- 4- hydr oxyphenvdpr opoxv) phenvl | et hv
Il am no) etﬁ}géérarﬂg@wdnet hanesul fonam de M eMe
tert-Butvi [2-(4-[[(3E)-4-{4-{benzyloxy)-3-[{1R)-3-(diisopropylamino)-1-phenvipropyilohenyitbut-3-
en-1-ylloxylphenvl)ethyllcarbamate '

188 ¢S e du et

L

20 tert-butyl [2-(4-hydroxyphenyl)ethyllcarbamate (Prepared according to Journal of Organic
Chemistry 1999, 64, 1074, 1g, 4.2mmol) was dissaived in dimethylformamide (8ml) and
potassium carbonate (698mg, 5.1mmol} was added, followed by 4-bromobut-1-ene (0.51m,
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, 5.1mmol) and 4-bromobut-1-ene (0.51ml,

25 5.immol} 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-bromaobut-
1-ene (0.51ml, 5.1mmol) were added and the mixture reheated to 60°C. After a further 5 hours



Me O M 20
4-{344- ( 2- am noet hydphenoxy] propy1}-2-[ (1R)-3-(dl i sopropyl am no) - 1- ph

enyl propyl ]

(Preparati %’%&%@3%80 27mmol ) andN- { 2- (benzyl oxy) - 5- [ ( 1@@'@1_36?08%0_619_ {f
tert-

butyl (di met hyl ) sitylloxyl ethyl| phenyil met hanesul f onam de( Prepar edacco
rdi ngto W2005/ 080324, 145ng, 0.28mmol) were heated at 90C in

di met hyl sul foxked® ©Eom Serd)erdfiae, Heh hbidhaes poflerhgf polaseitra cerberEimEByOrth @-5mmol)

wat er (10 wﬁ)an\e@rb?orﬁdﬂ;dﬁdemd 2IES, S EANWES a8RAARPINE Chixtule Bohg&tedid e Beft to

was washed w th et t

W th brine (ToRE oA 5 67 oAbl B SR B0F doi e ol ashing
in vacua. Thisied dmharasunaslPiaiant dp spjvepiormAYed i vaskat BB regiive R Ryrified &y
gel elutipg i da;oﬁhiogfapmgednm@gmtuwmh pBReneismyDadette @0/LR 6Y lbnepyThe

volune) to f e
023" TM - H ¢ 0 S o iraied PIREL o A n bl QidBhicd by b

N-{5-[ (1R) - 13978 er t - but3R-BER-GRHOM-SPIIoPRsRYTN. M{’%"PTH!' @?h?'yﬁi"fﬂéfm@e
(di | sopr opyl @reomed adeording to WO9411337, 1.2g, 2.5mmol), tris(2-methylphenyl)phosphine (760mg,

Ehgp\&pr OpV%An@%%%?@é?%ﬁwﬁmﬁwﬁp E%&Mmblgﬁmfa&&man@%@m&&éu%aséd
N- {2-( beagyl \Hg@%estrggr%] ?f%%on%gg Palladlum diacetate (280my, 25mmo¥ewas added and the mixture

-{ftert - but ywgscheated wygoSC.| Aftet DRgUrs, ZodddAid4oqrBlenBeER)ang left to siir over night. The
ﬁl%lr sopr gpyl AL Was %nd?&ﬁﬂ%h A?tgdr(]:lel-FT 4 the soiv?rﬁ re?moved in vlacuo Water was added and
oxyphen r opQ m no).e
AR T g;ﬁ e A LS By AR R R B AR REY
(10ml) and emoiveiremevee ifreicuo, (163 rﬁgldque&? R¥fieg b primrodarpratipgiRRNY o silica gel
hydr oxi d@sorbr&.ag b ditAS BB Y thand fRsthandiiBgo Slinbii€ (bsraer tol aBn/0Ma By hearhe do gibld

90C for q‘ﬁétﬁ']? ﬁlﬁﬁ’éuﬁgaﬁ’coro%ﬂ%séﬁﬁpﬁsgt ure and filtered through
co

Ar bocel TM t nd the solvent renoved in
vacuo to furfMamfe! iNwhle conpound as a yel | ow gl ass, 98my. LRVE:
mz 833 [ MFH| t

Preparation 12
20  tert-Butyl [2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-phenyipropyl]-4-

hvdroxyphenyitbutoxy)phenyllethvilcarbamate
Me O H OH M M
=] e
we{ Y Y
Me © o NYMe

tert-butyl [2-(4-{[(3E)-4-{4-(benzyloxy)-3-[(1R)-3~(diisopropylamino)-1-phenylpropyljphenylibut-3-
en-1-ylJoxylphenyl)ethyllcarbamate (Preparation 11, 725mg, 1.05mmol) was dissolved in ethanol
25 (10ml), palladium hydroxide (20% by weight on carbon, 181mg, 0.25mmol) then ammonium
formate (529mg, 8.38mmol) was added and heated to 80°C for 5 minutes then stirred at 75°C
for 1 hour. Reaction was cooled to room temperature and the mixture was filtered through
Arbocel™ and the solvent removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with dichioromethane:methanol:880 ammonia (97/3/0.3 to
30 94/6/0.6 by volume) o 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-phenyipropyliphenol big

35 hydrochloride salt




15 Preparation 11 tert-Butv112-(4-{{(3E)-444-(benzvloxv)-3-1.(1

M 34dl i sopr opyI am no) - 1- phenyl propyl | phenvf t but - 3-

en-1-yl| ox‘§ henvnet hyl t dar banat e 20 tert-butyl

[ 2- (4- hydr i&ﬂ et hyl i car bamat e (Rf epar ed accor di ngP‘ETdmi%"Jfﬂﬂ%P of
Organic Chemistry 1999, 64, 1074, 1g, "4.2mvl) was dissolved in _
di et hyl f or mam de (8ml) and pot assi um carbonate (698ng, 5.1mml) was
added, followed by 4-bronobut-1-ene (0.51nl, 5.1mopl) and the m xture
was heated to 60C. Aftger 5 rs cool ed . «t rature, then a
further portion of potassiu : m‘q{ asn@

4- br onmobut - 1-ene (0. 51nil, 25%% fTD Y hg he m xture
reheated to 60C. After 18 hours cooled to r@terrp ature, then a

further portion of potassium carbonate (698 5. 1nmol ) and
4- br omobut - 1-ene (0.51m, 5. 1mm|) vvere ad and the M xture

reheated to 60 ers

o051 8 poremiin Bt Bt Bt \éﬁ?%ﬁ%’pi"%?rﬁ’é’r°x¥phe’3"}b“t?1x¥)ﬁhe”y“
further por tettobcatgrmgist(Brsaaraion d&r 456Met &7 B0 S dssaiyady sichigremethane (10ml),
4- br omobut - hy@bgen RloRREM inidiiN@her, artriemadi s afidd idievediby biharel (1ml). After
reheated (o .6 i i ; I [YoTetgh

t enper at u‘}? 0\?\2%’ Séh%tﬁ% ngovga h&a&%% furrﬂlsg me tlﬂ%&%p%% agg g%l%}[n é dr?oe é;
(magnesi um diMShazp3 Mtleahse®)sidi vent removed in vacuo, the residue
was purified by 5 colum chromatography on silica gel eluting with
pent ane/ et hﬂreﬁa 1. Af.e (80/ 20 by vol une). The above reaction was

repeat ed to ggﬁgvloxv% o m SR B Bunsiibe e $B5 AlSRGRNET TN

acetonitril
(3R) - 3- [ 20 ( Heis vty 1] - N, N- di | sopr opyl - 3- phenyl propan-1

-amne (Pr eW@ﬂo%ﬁ%ﬁﬂ%eﬁﬂﬂ%@ﬁlﬂq&ﬁﬁqﬂnhanv%eth&eﬁﬂfﬁﬁdﬁade

tris(2-met hyl phenyftphosphi ng,, (760nmg, 2.5mmol ) and diisopropyl

et hyl am ne (0.87mL, 4.99mmk Wae e added and the mixture degassed 10
with a stream of argon gasme d-adi um di acet at e (280nmg, 1.25mml) was
added and the m xture was hea edHto 90C ~After 5 hours, cooled to

roomtenperature and | ef i ht The ?'é"\?\hgze
filtered through bocei nd the so nt ny ed acua Nates was
added and extracﬁ?h thyl acetate he°or ganic layet sepa\ﬁt ed

and dried (magne sul ﬂﬂlagéa and t he sol vent rermve vact4, the

residue was purified by cekUian chronat ography on silida gel 15
el uting with dichl oronet hane: net hanol: 880 ammoni a (981210.2 to

96/ 4/ 0. 4 by il Mdﬁ%)nu{o@thyl)pﬂér@xﬁ]thﬁyl}tﬂ[hh@smwldma& -Bpheayimopylgesol gunis
1.45g. LRMVB: hydroéﬂonge sglwyeparatloﬁ pl% %dmogn Ol%mmo!) N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-
15  {ftert-butyl{dimethylsilyiloxylethyllohenyljmethanesuifonamide  (Prepared  according to
W02605l080324, 375mg, 0.73mmal), 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
20 by column chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia
(97/3/0.3 to 92/8/0.8 by volumne) to furnish the title compound as a white foam, 207mg.
LRMS: m/z 937 [NI+H}".

Preparation 15
25  N-I5J(1R)-1-{{tert-Butyl{dimethvhsiviloxy}-2-({2-[4-(4-{3-](1R}-3-(diisopropylamino)-1-

phenyloropyll-4-hydroxyphenylibutoxy)phenvilethylaminoyethyl]-2-
hydroxyphenyltmethanesulfonamide




20 tert-Butvl

{2-144443-1. (1R) - 3-(di i sopropvl am no) - 1- phenvl propv1l- 4-

hvdr oxvphepyvl ] but ) phenvl | et hvft car bamat e tert- b
[2-(4-{[(3@36-235)7?139%%en2yl oxy)-3-[ (1R e (diisopropyl am '%/mfooﬁf?g‘}‘m pr
opyl ] phenyl } but - 3- en-1-yl | oxyl phenyf?et hyl ] car bamat e (Preparation
11, 725ny, 1.05mmmol) was dissolved in ethanol 25 (10nml), pall adi um
hydr oxi de (20% by wei ght on carbon, 181ng, 0.25mmol) then amoni um
formate (529ngy, 8. 39mMmmol % added and heated to 80C for 5 ninutes
then stirred at 75C for:% dir Reaction was cooled to room
tenperature and the m xtare was filtered through Arbocel TM and the

sol vent renoved in vacuQ. Jhefresid was purifi yumulym
chr omat ography on sil el uti @ th
di chl or onet hane: nmefggane® 880 anmoni 9 : 9'9(%“’ by

volune) to yield the t,j,h;Ieocorrpound as a white foam; 460ng mMeLRVE: iz

603 [ MkHr. Preparati 0813 o@

4-1444- ( 2- Ami noet hvft pH’BncB(vI but v11-24( 1R) 34cliis pvl am no) - 1- phe
nvl propvl | phenol bis 35 hydrochl ori de sa V\%? % é['l(?g%ZB

PCT/ 182007/ 0bBaagzyipuc{(IR)-1rlert b%ﬂi"'w‘hy')s"yﬂf’xy}'a 2P-SHUR)-S-

{ 2- (4- (4- { 3-tiilcddypy@m(nd)-1-ptepyipppyllem
i no) - 1- pheny, b@é@aye;l,k;bﬂfok%ﬂ{e ¥ E&%b}eﬁﬂﬂﬁﬁéﬁ&)}lﬁ&ﬁéﬁékdﬁoﬁnﬁd@ | PedpRRIBE e14,

(Prepar at S i
L
added foll 0\@601@;1 rre@thmob(]!im(),lthﬂ amrmqmug"rformate (74mg, 1.2mmol) was added and heated to

80°C for 5 minutes then stirred at 75°C for 1 hour. Reaction was cooled to room temperaiure

and the mixture was filtered through Arbocel™ and the solvent removed in vacuo. to yield the
title compound as a white foam, 190mg.
10 LRMS: m/z 847 [M+HT".

Preparation 16
4-(Benzvloxy)-3-{( 1R)-8-(diisopropylamino)-1-phenyipropytiphenol

=
Hof@{\/.\'"/\r”e
@ e

15  4-(benzyloxy)-3-[(1 ﬂ)—S—(diisbpropylamino)-1 -phenylpropyllbenzaldehyde (Prepared according to
WO2005012227, 1g, 2.32mmol) was dissolved in methanol (40mi), sulphuric acid (2M, émi)
then hydrogen peroxide (30% by weight in water, 2ml) was added, and the reaction mixiure 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 (imagnesium

20 sulphate), filtered and the solvent removed in vacuo and the residue was purified by column
chromatography on silica gel eluting with dichloromethane: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]".

25 Preparation 17



5 3 days, solvents renoved in vacuo to furnish the title conpound as
a yellow foam 420ng. LRMS: mz 503 [ Mfree base)+H. Preparation 14

N-{2- (Benzy] o -5-111191-1-{

ftert-but vWPd’i)é?vwgé%“ﬁV%m | Vi1 oxv}-2-({2-1414434(1 R)-31 o PCT/IB007000613
fdi i sopropvi am no) - 1- phenvi propv11l-4-

hydr oxyphenvi t hut oxv) Phenvl | et hyl | am no) et hvi | phenvi | met hanesul f onam
de Me MeMe Me A - |ve 0
4-{ 4- [ 4- ( 2- aniaroRihiF- ) iieandoxy el -di i sopropyl am no)-1-p
henyl propy! ] i olbifl Inmddsésfb&atet (Preparation 13, 420my,

0. 73mmol ), enzyl oXy) - 5- rono-1- 15

iftert-butyl (di rret hyl )si | yl | oxyl et hyl ] Phenyl } net hagr;@fonam de

(Prepared accordi ng to W2005/080324, 375ng, 0.73 sodi um
hydr ogen carbonate (245ng, 2.92mmol) and potassiuiniodide (121ny,

0. 73mol ) were added to aggtgnitrile (15mdl) /@@% M§ 90C for 30
mnutes and left at ro enperature for 48 was added
and extracted with ethyl,/aeetdfe, ~drTed {negnesiu pﬁét e) and the
solvent renoved in vacuo t he reS| due was puri f|@20 byecol um

chromat ography on silica gel eluting wth
di chl or onet hane: net hanol: 880 ammonia (97/3/0.3 t 2/ 8/ 0.8 by vol une)

to furnish th eazyrok;gaq APSUHAbpABy M) 1igherd RRIBY 1pRHENT (PrégaMiaon Mg 980Mg,

[MH. Pre ara i on

N45- 1( 11: S i??'(eéi'u S SRS %aei'{"ﬁ PR 91 5'4?“1%}0 S
| sopr opvi am wﬂ;)adg_ed and stirred at room temperature for 30 minutes. teri-Butyl (7-bromoheptyl)carbamate
phenvi propv LibrefharBy Sdcoriin RN web.HedX Y @i a;wpdset~lasd1t AmignmY setnig) 2dissolved in

hydr oxvphenv G %n fie4d %@a‘é ed_an Hedied Qﬁ b5 3ol LRsiumlcarbonate
}’
( éll[ |t ggltOr gg;lyzéé %o)ﬁfﬂ%@h @ ? Zaﬂ"g[h%af o f ":F%) minutes  tertbuyl (7
hydr oxy phenyrddidtepat)chibhe sy I(')](m‘tghQ h$ramlhmésadhgd Ridrarhpll caesitra n@beriafed Amg,

Ibsew(e::)(t:]ﬁfagad éeﬁﬁhog)dand %@&Rngabrgn& Jc\%%?rg&g I(dé’@gl G;}/‘gbnﬂﬁ@lmé#é Qoded and #ePa
t hen anmoni JieHF 8r ﬁ)aq tne( i ’gg?ﬁ‘f wag, ‘g’gﬁ% r%ste'aﬁed%tﬁrefﬁg hréegtefgdgg %}’Sé’%@e’r

5 mi nut es t hekitigt bi wetdr and PE® fuere added.ume rRisteeet Proaciarh itk oxivk @cataie, r@i@ﬁm
tenperature ¢ ﬁ'ﬂgne%ﬂ% smp?ﬁté&r ﬁte?ﬂ@;@%n(fi ihblsBl@ rbh b ghvadidariehe ibididvds perified

sol vent ﬁgm%ﬁ‘ﬁ‘”hﬂl\?ém o' rag I § d t P%ut]:nﬁwﬁﬁ d%ﬂ%%%ﬂ%e%stﬁan%& Gmmonia

foam 19
4- (Benzy| ox\pe/30g i 954/Q.8 by whpte i?\f*l"@!ﬁﬁ e ylle CompHBA 85 HEIBYPISIHBRAOM-

LRMS: m/z 731 [M+H]".

Prepdration 18
20 7-{4-(benzyloxy)-3-[(1 R)—S-(diisoprc_:p_wam ino)-1-phenyipropvilphenoxyiheptan-1-amine bis

hydrochloride salt

N M 2HCI
HZN/\/\/\/\O ; \1/ (=]
i Me

Di-tert-butyl (7-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyllphenoxytheptyi)
imidodicarbonate (Preparation 17, 220mg, 0.30mmol) was dissolved in dichloromethane (8m!)
25 then hydrogen chioride (2M solution in diethyl ether, 6ml, 12mmol) was added and after 30



15

4- (benzyl oxy) - 3-[ (1R) - 3- (di i sopropyl am no) - 1- phenyl proPyl | benzal dehyd
e (Prepared according to W2005012227, 1g, 2.32mmol) s.dissolved in
met hanol (%8&&97?102%$phuri c acid (2M gml) t hen hydrog\év{rilP 6%7)8@%930%
by weight in water, 2ml) was added, and the reaction m xture was
allowed to stir over night. The m xture was partitioned between water
and di ethyl ether, the organic |ayer was separated, washed with

sat urat ed sodiuws stibrfd (ten)swdsudddech anddieit edbr (nighiy s balven2@assigmpyrat /8 vacuo to
filtered anq,fhensfloBRboun8 DY gsle bbwyREHABAY. the residue was

purified by colu chromat ography on silica gel eluting with
di chl or onet @W:%@ﬁh%@ )gﬁlrmni a (24/1/0.1 to 23/2/0.2 by vol une)

to furnish the title conpound as a buff foam 560ng. LRVMS: mz 418
[MtH " . MOp20R4idP016828PCT/ 1132007/ 000619 48 Di-tert-butvl
4( 1110 - 3-(d | sopr ooul aning) .15

4- (Benzyl oxhem: Jaldiakall RS eRYI(A
(Preparation 16, 150ngy, 5 0.3 | ) was dissolved in
di et hyl f or mam de (2mi), caeﬂ?;ﬂgﬁﬁ?ar bonate (140ngy, O
added and stirred at room teffperditife for 30 minutes
(7-bronmoheptyl)carbanmate (Preps ecﬂggc\or/di\n/g\t/oo\l. Meg
137, p2537-2551; 170my, o. oIy, di s561 véed Tn .@ yT'F ol raifPde
(1m), was added Bl € 0 700C. After 2.5 hobis ame
carbonate (70ng, mol ) . was ,added and after a further 10 m nutes
tert-butyl (7- 10 onoheptyT;%fcarbanate (70ng, 0. 18molF wa
After 1 hour caesium carbon® e®(20ng, 0.06mmol) and ter tyI
(7-bronoheptyl)carbamate (35ng, 0.09mmol) were added and after 1 hour
at 70C t he m{f{aenzylonAS-IGYB-Etisanryamie)l ephsayrieryiRbenpdheriay Y &eing or 3PS

days bef 1dxn e hidiechRflgl GAID(Prefaration @B, 8gtha OiaIRmaR u-{?cbgezygoimh?@ fj—&-bmrc?e-*l-
extracted w i i gha T bhddoRE ;
and t he sol é%eﬁtbgbpéﬁ%t\%)gﬁyﬁén&\?tgg@g&gm t ﬁe@gﬁmdue \F/i(/a%bpur i fi %g 1 ] bXZ
col um chr of¥PHGFARIF4-otfIme; P-PRBMYls|SOUNTtHVETGosR tapponate (T0Bmg, 1.26mmol)
di chl or omet haaesiurebtiaen 2mg8Ms2ammviese {08 @/0etdnitlle (9B) idhedietip P8¢ tered
to furni sh thes tihdd i SQEBRPIRPeafiretovEidh WafP Bndiifd werd Aalsd dniMaiackl Hith
731 [M+1-%] +. Preparation 18 = 20 dqi ihe residue was-
7-{4-( be?1 Vp&y%cgl%@( %F?d)(’."ggrfﬁl'”?" SsBIBIPaé%W%me solvent remaoved in vacuo, i
i no) - 1- phen\plyfied rbbrlqowémmbgdrrmqgraahv on sititd ged chiting WSW'd giglderria pthene:naehanol:880

ammonia (98/2/0.2 to 92/8/0.8 by volume) fo furnish the title compound as a colourless gum,

100mg.

LRMS: m/z 965 [M+H]".

20
Preparation 20 '
N-(5-{(1R)-1-{ftert-butyl(dimethvl)silylloxyt-2-[(7-{3-[{1R)-3-(dilsopropylaminc)-1-phenyioropyl}-4-
hydroxyphenoxyiheptyaminolethyll-2-hydroxyphenyimethanesulfonamide

Me
Me>|\ }\ne '
~Me O,Si—Me

rt- Butyl
Cheph, 1994,

H
HO OH Me Me
HN"‘Sfo
P
Me O

25  N-{2-(Behzyloxy)-5-[(1R)-2-[(7-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyllphenoxylheptyl)amino]-1-{[tert-



Di -tert-butyl (7-{4-(benzyl oxy)-3-[(1R)-3-(cliisopropylanm no)-1-phenyl
grgpyIJF?enoxylheptyl) I m dodi carbonate (Preparation 17, 220ny,
. 30mmo s dissalved in dichloronethane (6nml) 25 then hydraogen

chl ori de (%%ﬁlﬂﬁzﬁn in diethyl ether, 6nl, 12mmol) md%CTéﬁa@a'%%Hg
after 30 WO 2007/ 107828PCT/ 1132007/ 000619 49 m nutes, ethanol (1m)
was added and | eft over night. The solvent was renoved in vacua to -
furnish the title conpound as a pale brown foam 190ng. LRMS: nfz 531
[ M free baseautyidiinetbyExvepagretliphenylBethanesuifonamide (Preparation 18, 86mg, 0.10mmol) and
EFO% _2'1 ( gﬁgﬁ VV'I p%frf%é?u'ﬁfﬁy%ﬂo@dé M By WdiokiaRNEHoR ki3 044 Ry #44 disSORIOR \ehiaRd)
phenoxvilhe pt(gﬁ‘e»&'ﬁﬁ“ﬁﬁ@%i-ul"'ff?’é}a{e-(ﬁ?ﬂ%’ 1 @meR A% Fdded PR Neaied 1o T bR e
met hanesul f ceautibrdess cooled toMmVieirberhiire a8t thiiniQure was filtered through Arbocel™ and the
i7;1£)4- g_b GRGY'slewr)t 'relqﬂl’nc[véc‘%ﬁ)vgéfo( ﬂﬁe‘ 8RNI QR¥ liR8BIved in dichioromethane (containing a trace of
RO D Bianby s iengs Wi ovind v w08l a1 SRS h oY hyer
N-{2-(ben zyIwmya)ietb'(nﬁa(gmﬂ)'MSme@ﬁb.ﬁi[ered, and the solvents removed /n vacuo 1o vield the fitle

| ftert-butylLbopk Qyétvai'telfwmmng%ggy pfiggyl } rrgt ggnesrl) f ona(rjr? de
) ny, .32mmol ), sodi um

(Prepared a din 005/ 0

hydr ogen caﬁ@ aP@9P§§@' , 1.26mmol ) and potassi um i odi de (52ny,

0. 32mml J0were added to acetonitrile (5ml) and heated to 90C for 24
hours, then pr@fatatiot 20t oom t enper at ure over night, water and brine were

added and exg, ik iR A ox AGEI. Ben bl e ATRANESbAER,EA Phat €)
i pur | y
eluting with

and t he sol ve
di chl or oret hane: net hanol: 880 ammoni a (98/2/0.2rafifﬁ/8/0.8 by vol une)

acuo, i
col urbn chr CheBPERRABHIPMER si|ica gel
to furnish the title conpound as a colourless g 00ng. LRVE: nlz

965 [ MrH|t 20
HN 0 Me. Me
e duet
<

15  2-{4-(benzyloxy)-3-[(1R}-3-(diisopropylamino)-1-phenylpropyliphenyl}ethanol (Prepared
according to WO09843942, 390mg, 0.88mmol) was dissolved in tefrahydrofuran (6ml),
triphenylphosphine (344mg, 1.31mmol) then di-tert-butyl (E)-diazene-1,2-dicarboxylate (265mg,
1.31mmol} was added and the mixture was stirred for 20 minutes. teri-butyl [2-(4-
hydroxyphenyl)ethyilcarbamate (Prepared according to W02004/020415, 311mg, 1.31mmol)

20 was then added and the reaction was stirred over night. Hydrogen chloride (4M in diethyl ether,
5mi) was added and left to stir for 3 days, then hydrochloric acid (2M, 5mi) was added and after
1 hour the mixture was washed with diethyl ether, basified with 2N sodium hydroxide, exiracte
with diethyl ether, dried (magnesium suiphate), filtered and the solvenis removed in vacuo and
the residue was purified by column chromatography on silica gel eluting with

25  dichloromethane:methanol:880 ammonia (242/8/0'.8 to 85/5/0.5 by volume) to furnish the title

-

compound as a coloutless oil, 100mg.
LRMS: m/z 566 [M+H]*.

" Preparation 22
30  N-{2-(benzvioxy)-5-[(1R}-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-

phenylpropyilphenyliethoxy)phenyilethyllamino)-1-{fiert-butyl(dimethyl)silvil
oxylethyllphenviimethanesulfonamide




Preparation 20 N45-{(1R)-1-f ftert-butvftdim

et hvGsil vl | oxvl-2-117-13-111R)-3-(dii sopropvlam

I no) - 1- phenvlﬁr opv1ll-4- hydroxvphenoxv}heptvftam

i2nol et hv 11W2-HYEOHE phenvt t met hanesul fonam i de HN OPCT/IB2007000639 o
5

N-{2- (Benzyl oxy)-5-[ (1R) - 24(7-{4- (benzyl oxy) - 3-[ (1R) - 3- (di i sopropyl am

I no) - 1- phenyl propyl ] phenoxy}heptyftam no]-1-{ftert- WO

2007/ 107828PCT/ 1132007/ 000619 @

but yl (di met hyGsi fyl i oxyl et hy'l’"i)éhéﬂ‘?%l i et hanesul f onami de epar ation

19, 96ng, 0.10nmol) and pal | Mdieu®i B dr oxi de (20% by weight” on car bon,

25nmg, 0. 04nmmol ) were dissol

dli n fethanol (3nml), then Jangmnipm
formate (69nmg, 1.1mmol) [@ d to or 1 Wour. The
enper at ur exguth Jhe ARt e Yy tered

reaction was cool edx{ o~ Do 6
t hrough Arbocei rm the plsolvent renoveft in vacuo.i The rgsidue
Ioromeﬁﬁne (containing a trace nmet hanol ) and

was di ssolved in dire 3

washed with water (brine wade aflded to aid in the sepagation), the
organi c |l ayer was dried (nmagnesium sul phate), filtered, and the
sol vent s r enBR)edsi{H4vaenivostypicopyletiib2(henrvioxdeiepll-diserwexki t e

foam 68ny. rop-T-arife ibdpdratiod 81,RI5RBAG. etnirkdl, R%2-(benzyloxy)-5-{(1R)-2-bromo-1-
(3 g?)l‘ofggv1_2ﬁ%@ﬁ@"@Wﬁ@%@ﬁ@@g@ﬁbﬁéeﬁx,l}r%tna'rﬁeaﬁgaﬁa%%n2vtwesyaoeﬂasdw,l - Noehfit
5 0.17mmol), sodium hydrogen carbonate (42mg, 0.51mmol) and potassium iodide (28mg,
0.17mmol) were added to acetonitrile (2.5ml) and heated to reflux for 24 hours, then cooled to
room temperature and the solvents removed in vacuo, the residue was purified by column
chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia (242/8/0.8 to

95/5/0.5 by volume) to furnish the title compound as a white foam, 78mg.

10  LRBMS: m/z 999 [M+H]".

Preparation 23
6-(Bui-3-en-1-vioxylhexanenitrile

N
//WO AN

N

15 6-Bromocapronitrile (1.19ml, 9.00mmol) and 3-buten-1-ol (946ul, 11.0mmol) were added to a
stirred solution of potassium hydroxide (6.16g, 110mmal} and tetra-butylammonium bromide
(434mg, 1.35mmol) in water (6ml) ‘and dichloromethane (2ml). The reaction was stirred at room
temperature for 4 days and then washed with diethyl ether (2x50ml). The combined organics
were washed with water (3x30ml), dried (magnesium sulphate} and the solvent removed in

20  vacuo to furnish the title compound as a colourless oil, 1.48g.

LRMS: m/z 168 [M+H]"."

Preparation 24

25




15 2-14-(benzyl oxy)-3-[ (1R)-3-(diisopropyl am

i no) - 1- phenyl propyl | phenyl ) et hanol ( Prepared according to W9843942,
390ng, O. di ssol ved in tetrahydrofuran (6nl)

tri phenyl pﬁ%@%i@§344m, 1. 31mmol) gzhen di-tert- butyIPCT"IBZO07"000619
(E)-di azene- 1, 2-di car boxyl ate (265ng, 1. 31nmmol ) was added and the
mxture was stirred for 20 minutes. tert- butyl [2-(4-

hydr oxyphenyDet hyl i car banat e (Prepared accordi ng to W2004/ 020415,
311ng, 1. 31n8B}-}-[2Benwisxy)-Borrapicbad]- M.Nfﬂuﬂl@pﬂé&dﬂerimmpmwl@m r r{&Pogv 87,

ni ght. Hydrog 981Y, Céﬁoﬂ{rdo 5(54%§0Nec§i'1r?ta9é{$n|tﬁﬂ5%ﬁ1l) gl% @ab\ﬁﬁ‘ﬁerﬁﬂ @Q)h@fﬁﬂ:enltr:le

left to stir for S en

and after 1 Wéet?fi‘raf'ct‘?e%ﬁ'l Z‘Eamge 4\/@%‘ 'S H'@&pr\ﬁyeﬂ'yf&f" 64'5['“:1%?%”5)&3 |pf'lfg'5m
with 2N sodi aaetafe/@4rox i0@mmel andidiodolyphdsplaliracti #8rhg, B£5ramol) whre adfed. The stired
(magnesi ug sidbRbAtal he&tb& %ﬁ@@@ Ay tahﬁtroaeﬁ wm&é@mv@mm \6a8I4tD tcAREm

the residue was

eluting wt hteﬁ'gerg?@h?"grtg‘?@%/ﬁﬂhée"}%?‘ﬁ’g 55”°8§ é‘%{%ﬁ ?f%"fgl% %yitagmate
95/510. 5 by Gohiiaed weshed withsatraieh @queors eodiionipidegen easbagate dbeml) Pdrgs(50ml),

oil, 100ng. BWnaéﬁe&urﬁ@ﬁl bl Hha 1y m@ﬁtabm@ﬂadaﬂ vachb. The residue was purified by

N- 12 (benZV| OQ)Em)n gnroégtog?rap%y Zs:hcél1 éel'2 eﬁ.mn Qﬁwn%c%igr)é%gth%efn(ejft@ml%sé %Hn?oﬂﬁ

ropvl am i no)

phenvi pr dPt t BEHPED0Y VeeRR) yPHBIs) tedfingamparidg o ol PG t - but vI (di met hvhs
il vft oxvl etinud: phteseritragt.nanesul f onamide WO

2007/ 107828PCT/ | B2007/ 000619 (3R)-345-{2-[4-(2-amin

oet hyl ) phenoxyl et hyl1l- 2- (benzyl oxy) phenya- N, N-di | sopr opyl- 3-

phenyl pr opanZgrassich 25 (Preparati on 21, 95nmy, 0.17mml),

N-{2- (benzyl 2 R)is -phenylpropyll-4-hydroxyphenylibutoxy)hexanenitrile
(Rert-butyl (di nethyl)sil yf I oxy) et hyl ] phenyl | qet sianeslef onam de( W2005
/080324,86m g, 5 0.17mmol), sodi um hydroge rbon%eu 42ny,

0.51mmmol ) and pot assi uml ded to
acetonitrile (2.5nl) and ated to refl ux for hourhs t hen cool ed
to roomtenperature and the sol vents renoved |®acua t he residue
was purifitbed by col urm chromat ography on silica“gel eluting with

di chl or onet fmmeEm{mamﬂb)&BQ[(mmﬂirsaprbw'/n&o-@-pﬁerwmoeﬂbﬁn@}tﬂt- -en-1-

by* vol une) i? e nﬁmtrlkh@retphrtaﬁd?l SOTBNN] B Wak R sdRaM oth&R (204 and
LAVS: iz ara 2

60 (But - 5 encar Wmﬁ@ng o B g et st e (10T s
9. 00mml ) antheJedstitremasiheated (OB tFlux o1 | Dorroiopledusr roora driengraiuye andsthé reagiipn

sol utionogf pEkaseb ﬂ%gée@“' C1ﬁ‘e @l@at@%iveﬂﬂtmﬁ%vé%ﬁ% vacuo to fumish the title
tetra-butyl ammoni um brom d 35mmol) in water (6ml) 'and

di chl or onret h‘%i’ﬁ’@“‘(”ﬂr?ﬁ)“‘"%ﬁ@ssr a@?ggn was stirred at room tenperature
for 4 days oM hé7@&dHEE with di et hyl ether (2x50ml). .The conbi ned
organi cs were washed with water (3x30ml), dried (nmagnesi um sul phate)

and the sol vrgnt rengied in 20 vacua to furnish the title conpound as
a col ourl es 8¢ LAI\/IS mz 168 [ 141- H]l

4-{4-](6-Aminohexyloxylb -2-[{1R)-3-(diisopropylamino)-1-

6-(4-{3-[(1R)-3-(Diisopropylamino)-1-phenylpropyi]-4-hydroxyphenyl}butoxy)hexaneniirile
(Preparation 25, 783mg, 1.64mmol) was dissolved in ethanol (20mi) and Raney nickel (100mg)
added. The reaction was hydrogenated under 60psi at 40°C for 18 hours, cooled to room
30 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



Preparation 24
641( 3E) - 4i 4- (Senzvl oxv) - 34( 1R) - 34di i sopr opyl am no) - 1- phenvl propvi | phe

nynbut - 3- e t oxv) hexanenitrile WO
2007/ 10782@9@??’%‘3’%’{\%7/ 000619 52 PCT/B2007/000619

(3R) - 3-(2- (Benzyl oxy) - 5- br onophenyl i ?\? N-di i sopropyl- 3- phenyl propan- 1
-am ne (W9411337, 1.21g, 2.50mmol) was dissolved in acetonitrile
(8nml) and 6-(but-3-en-1-yl oxy)hexanenitrile (Preparation 23, 708ny,
4.20mm ol ), dichiosopmtiapstinethiry:260 angngn@ GAM1.0Dy ¥8lmre) i, furpish Faditlegempound,
acetate (54ngpemQ. 25mol ) and tri (o-tol yOphosphine (145nmg, 0.25nmol )
wer e added. The StI‘{ ﬁg"ﬁ reacti on was heated at 90C,' under a
nitrogen at n@ﬂ)‘ﬁg‘l] 81 {017 2 hours, cooled to roomtenperature and the
sol vent renoved in vacua. The residue was dissolved in et hyl acetate
(50m) and vashgegondt h saturated aqueous sodi um hydrogen carbonate
{omoved in WHABR S BE ARSI BRI T RIS, B8 Y Eppe
silica gel elpienromltvitoyphes Bk _g,,,;_,‘.,. pigth ”u. inethanesylfonamjge
(95/5/0.5 by volune) to furnj es\fmehe title corrpound as an oi |, 960ny.
LRVS: mz 567 [M 1-Hr. Preparat

6- 14- 134(1R) - 3- (Di | sour opvl amcﬁcﬁ)e-l phenyl propvii- B‘M‘Wenvfl but

oxv) hexanenitrile 15
6-{[ (3E) - 4- { 4- (Benzyl oxy) (1R) mﬁropyl am >~ Y
: fut - 3-en-1- yl i oxyl hexanen@i | e
"(Preparation 24, 335myg, 1Hr6§?rm)l) was di ssolved in € nol (20nt)
and ammoni um formate (1.90g4 3®. Onmmol ) and 10% pal | adi um hydr oxi de on

b 190 The h
corven (190 et T Lo0et 8 e Io0h 0 0 e i 0 oo
Ar bOCG| TAP t2%e filt88m0e sol ¥E@mmalas r ébved Nri2-{beoniext)d [f'ﬂ??ri’@ﬁmﬂl"ige“‘

title conpousgi@sedyemOyletrofiheithethaBaumenanlidVE: (Praparkd9 [ Mtddrding to
Preparation

4- 14- 1( 6- AM BadB(opasae, 155, S Pmeo) PR fﬂ‘de Qog )ojc?d e T b
r oPvl | phenol (1&g Eﬁygmol) were heated in propicniirile (3mi) at 90°C fof 24 hours, The rdaction was
cooled to room temperature and the soivent removed in vacuo. The residue was dlssolved in
15  ethyl acetate (30ml), washed with aqueous saturated sodium hydrogen carbonate {30ml), water
(30ml), brine (30ml) and dried (magnesium sulphate). The solvent was removed in vacuo and
the oil was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (85/15/1.5 by volume) to furnish the fitle compound as
a yellow oil, 130mg.
20 LRMS (ES):m/z 917 [M+H]".
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Preparation 28 -
N-{5-{(1 B}-1-{Ttert-Butyl(dimethysilylloxy}-2-1[6-(4-{3-[(1 R)-3-(diisopropylamino)-1-

henvioropyll-4-hvdroxyphenviibutoxyihexyllaminolethyi]-2-hydroxyphenviimethanesuifonamide
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25
N-{2-(Benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-{[6-(4-{3-[(1R}-3-(diisopropylamino)-
1-phenyiprapyl}-4-hydroxyphenylibutoxy)hexyllamino}ethylJphenylimethanesulfonamide
(Preparation 27, 530m§, 0.55mmeol) was dissolved in ethanol and ammonium formate (700mg,



NiMe , Me

6-(4-13-[(1R)-3- (D i sopropyl am no) - 1- phenyl propyl ] - 4- hydr oxyphenyl } bu
t oxy) hexane tr| | e (Preparation 25, 783ng, 1.64mml) was sso
et hanol (28' 2) T2 ney ni ckel (100n%) added. The reaclfq"ngmgmﬁw
hydr ogenat ed under 60psi at 40C for hours, cooled to room 30
tenperature and the reaction filtered through Arbocel Tm and the
filtrate sol vent renoved in vacuo. The residue was purified by colum
chr omat ogr aptosnoibl)sandi Was gethdieh Wiiydrodievert barbddi00mg) was added. The reaction was
2007/ 107526F(L{AGAA0 (ARRP1S nid Lo} BTOHR UNBRRATELRATAA: BAROATTRAZe

gg(])_/ EL(R/{ i' (])_ ? eéO@anrgé’t may p%u{og’%gaﬂadium hy! romde on ca on (G%rng) ad%n’g The rel\ésétlonnvaaé

N- { 243enzv| oheafed Sindérlmaiux] fof 3t ieauts, sudied] {od raoet texDeiatucel bl (uirthel 4108 paflagign

(1R) - 3- (dil Siﬂﬁfoﬁﬁybrﬁéﬁtﬂw)(mm )added The reaction was heated under reflux forShours, cooled to
ﬁegnﬂl ghgkog.égyk@emquagﬁ%@ﬂ&%’ tlhrozfgt{ rb?c%eg'gi}/ﬁ: th%?e rs]c%en wr:]a/sl r% oveg Ynl Jagz?ot arrlt
i nohexyDoxy| et i) -v@e [ (HUfjed3-Hydi ¢alliopr ogiydraatography on  silica gel eluting with
i no) - 1- phenykiddilaR ReRhnd:S40eRA Rl @3220)00 by volume) to furnish the title compound as
26, 153ng, 0. 32 I% ndN-{ 2- (benzyl oxy) 5-1(1 R -2-brono-1-{[tert-
butyl (di m eth f } et hyl ] phenyl | net hanesul f onam i de ( Prepared
accor di nd0t o.RNS(ESb/y8eZ AW +HI55ny, 0. 32nmol ), pot assi um i odi de (10ng)
and sodi um hydrogen carbonate (104ngy, 1.23mol) were heated in
propionitrileg. §a§%32§t 90C for 24 hours. The reaction was cooled to
roomtenper the soI vent rem)ved |n vacua The residue was
di ssol ved i nN-i2sberzyon)-gH3 AilERt- g dR)

dried ( te) The sol vent was rermved in vacua and t he
oi | vvasrrggri ﬂg]_ﬁgn%[&](jﬁ)@unn chromat ography on silica gel eluting with
di chl or onet hane: net hanol: 880 a nia (85/15/1.5 by volune) to furnish
the title conpound as a yellow~ |I 130nmg. 20 LAMB (ES) : mz 917

[ MtHr . Preparation 28 :
N45-111R)-1-fftert-Butvgd Sy 1 vl oxvl-2416-(4-13-f(1

R) - 34di | sopr opyl am i no) -

OH
phenyl propv11l- 4- hydr oxv@hervl | but ox p yI lam i no nv11- 2 vd
roxvphenv8m et han I namﬂl de Me

C

N-{2-{benzyloxy}-5-[(1R}-2-bromao-1 -{{tert-butyl(dimeth&rl)siIyIony}ethyt]phenyl}formam ide
(Prepared according™ fo US2005/215590, 500mg, 1.Tmmol), 4-{4-[4-{2-
aminoethyl)phenoxylbutyl}-2-[(1R)-3-(diisopropylamino)-1-phenylpropylphenol bis hydrochloride

20 salt (Preparation 13, 745mg, 1.3mmol), sodium hydrogen carbonate (550mg, 6.5mmol) and
potassium fodide (50mg, 0.30mmol) were added to propionitrile (8ml} and heated to 90°C and
left to stir overnight. Further 4-{4-[4-(2-aminoethyl)phenoxylbutyl}-2-[(1R}-3-{diisopropytaminc}-1-
phenylpropyllphenol (Preparation 13, 50mg, 0.087mmol) was then added and mixture stirred at
90°C for further 24 haurs. After cooling, ethyl acetate and saturated aqueous sodium hydrogen

25 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
vacyo. The residue was purified by column chromatography on silica gel elufing with
dichloromethane:methanol:880 ammonia (96:4:0.4 fo 92:8:0.8 by volume} to furnish the title
compound as an oil, 400mg.

30 LRMS: m/z 887 [M+H]+

1



MeMe 01 Me Mei M Me 25 HO
N-{2-(13enzyl oxy)-5-t(1R) -1-{[tert-butyl (di methyGsilylloxy)-2-{[6-(4-

{3-[ (1R pyl am no) -

1- phenyl pr‘d@&‘ﬁﬁﬁ%ﬁgdr oxyphenyl } but oxgs) hexyl i am no} et hy?‘ﬁﬁﬁ&?ﬂ’/’ "?W ha
nesul f.Onanm de (Preparation 27, 530ng, 0.55mml) was dissolved in

et hanol and ammoni um for mat e (700ng, WO 2007/ 107828PCT/ |1 B2007/ 000619
54 10.9mvol ) and 10% pal | adi um hydr oxi de on carbon (100ng) was added.
The react i onpragsatibead ed under ref lux for 12 hours, cooled to room.

tenperat ure gudfein (e buﬁﬂmgﬂn-#ﬁ?ﬂﬂvmﬁ? @r&t@@@ﬁﬂa) 3Qd|§ZJFBH%|a}mnapd 10%
en

pal | adi um hyGT ox1 de ol carbon heat.ed
under refl ux%w%@m ox Sl .e?i. %m-f%()%

pal | adi um 5 hydr oxi de on car (60ny) added The reactlon was heat ed
under ref lux for 3 hours, l'ed to roomtenperature and filtered

t hrough Arbocei Tm The fi Itp e sol vent was renoved in vacuo and the
oil was purified by col |t ogr aphy on silica gel eluting with
di chl or onet hanet net hang

S X
the title conpound ago~ ' +20ng. 10L nmz 827
[ MtHr . Preparation 29
N- 12- (benzyl oxV) - 54( 1R) - 1ﬁf[tert butyl (Yi mét hvft sty oxyl\-‘/4{ 2444443

-1(1 R - 3- .
(di i sopropyl am no) - 1- phenyl ProPv11- 4- hydr oxvOhenyl onyI phényl | et hy
| I am no) et hyft 15 phenyl ftor mam de

5  N-[2-(benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silyljoxy}-2-({2-[4-(4-{3-[(1R)-3-
(diisopropylamine)-1-phenylpropyf]-4-hydroxyphenyl}butoxy)phenyilethyllamino)ethyllphenyl}
formamide (Preparation 29, 400mg, 0.45mmol}, ammonium formate (570mg, 9.0mmol) and
20% palladium hydroxide on carbon (60mg) were mixed in methancl (8mi) and stirred at 70°C
for 1 hour under nitrogen. Furiher ammonium formate (500mg, 7.9mmol) and 20% palladium

10 hydroxide on carbon (50mg) were then added and heating continued at 70°C for further 1 hour. -
Reaction mixture was then cooled and fittered, the filirate was collected and the solvent removed
in vacuo. The residue was dissolved in methanol (8ml} and ammonium formate (500mg,
7.9mmol) and 20% palladium hydroxide on carbon (50mg) were added and stirred at 70°C for 1,
hour under nitrogen. Reaction mixture was then cooled and filtered, the filtrate was collected and

15 the solvent removed in vacuo. The residue was dissolved in ethyl actate (25mi) and safurated
aqueous sodium hydrogen carbonate (25mi). 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, 280mg.
LRMS: m/z 797 [M+H]+.
20

Preparation 31
8-(benzyioxy)-5-[(1R)-1-{[tert-butyl(dimethvl)silylloxy}-2-({2-[4-(4-{3-[(1R)-8~( diisopropylamino)-1-
henvlpropvil-4-hvdroxyphenvilbutoxyviphenvilethyllamino)ethyllguinolin-2(1H)-one

| I
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N-{2- (benzyl oxy)-5-(1R)-2-brono-1-{[tert-butyl (di nethy’

Csi |l yl 1 oxyl et hyl ] phenyl ftormam i de (Prepared according to

US2005/ 215590 213 , 1.1mmol ), 4-(4-(4-(2-

am noet hyI %ﬁg yﬁz utyft-2-[(1R)-3- (961 i sopropyl am no) - ﬁCW§W°%ﬁb9py|
] phenol bis hydrochloride 20 salt (Preparation 13, 745ng, 1.3mmol),
sodi um hydrogen carbonate (550ng, 6.5mmvl) and potassium i odi de
(50mg, 0.30mml) were added to propionitrile (8nml) and heated to 90C
and |eft to sibenzyloxgsi(tBR2-brofodt et butyl(dimethyl)silylloxy}ethyljquinolin-2(1H)-one {Prepared

4-14-14-(2- ﬁ&ﬁgﬁ W\}ubaélﬁrb@%é&bwo )TT?rnr['nél)lﬁ% E(é%tnsaﬁﬁ)eﬁéﬁb@muﬂ%é(lﬂ

henyl | t
e Bt o7 L Aot Sl on bl Pubbie] DoGPESAps SR SO

acetate and Satmelateduagbwiogsn sedruat N@&@mgg@@mzr@f)c@ndbeww@w\@ﬂ@e (50mg,
added, or gand &ndRadhRed womﬁh@@hm 4nl hgaé@tosa@tmér@tlgfdmmau@m After

oo o) sl Poh STt St SPGB e
col um chr omepagied ghy waghed jwith qu\;@ﬁtur@fa@,ggqqg.nsvﬁoglﬁm hydrogen carbonate then l%lnne
di chl or onet %Bthﬁﬂinbeﬁ(ﬂﬁhbnm UPHEB) &hd(sBFerd rdhoted by vA2ioSTHE: Bsidie wes lpuiifiey

tofurnlshthe oJe] - I ANG ;

e goui S ESBEAM 41918 baf type HaF BBnaseh @M ofting 86 fmmeria
N (5- [ (1Fk§! 10 QC[/Qf%M944§(9t6ﬂy(Ve’PWé?W§/19P§'?q ijje F%&&?P“dzas(af’?'f PREP%43-111111- 3
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phenyl propv1l- 4- hydr oxyphenvl) but oxy) phenyl | et hyl | am nol et hy11- 2- hvdr
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N-{2- (benzy!'8%Baa082 1) - 1-{[tert-butyl (di methyl)silyfloxy}-2-({214-(
443- 1(19) - 3-5:[(1R)-1-{ftert-butyi(dimethyl)silylloxy}-2-({2-[4- {4-{3- N1F{)~3 (dnsoprop\!lam:noﬁ -phenylpropyl]-

(diisoprqpyla : Dixyiephenyl | et hy

el

| }am i no)ethylp y e (Preparatlon 29 400rrg 0. 45mmol ),
anmoni um formate (570ngy, 9.0 | ) and 20% pal | adi um hydr oxi de on
carbon (60ngy) were m xed |n‘1:mLhanoI (8ml) and stirred at 70C for 1
hour under nitrogen. Furthelf ammonium formate (500nmg, 7.9nmol) and
20% pal | adi um 10 hydr oxtde-Om—-tar bon (50rrg) were then added and

heati ng continued at 7( ‘ Xture was
ed agéjfﬁe sol vent

then cool ed and filt'# ed
3 “BT&’) and
miydroxi de on

renoved in vacuo. The rHRig .8 i

ammoni um formate (500ng, 7% 9mmol ) and 20% paI | adi u

carbon (50ngy) were added and stirred at 70C for 1, ir under

ni trogen. Reaction m xture was then cooled and fil ed, the fil trate

was col |l ected and 15 the sol vent renoved in vacua. The residue wa

di ssol ved i rB-GenypxyaB{Etle!-{teshdy(disethvidylonie4d- e di8) %@moarﬁpylammo) -1-
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ink 797 le_qfaqbon $EPmMe) @’ﬁ?r mixecip rgqhanol (Bml a st[rred at 70°C f’or ourtinder nitrogen.
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- ﬁllRI) 3-(: ﬁér@ PBh 98Nk AR ﬂé’&un?lmn{unued at 70°C f?r Ifurthe,-r 1 hour. F!eac’ﬂop rr]nixttllre was then
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6. 5ol ) andapehas Ssmi Ordhickewérd@afirated and washed with brine (15ml), dried (magnesium

sulphate) and solvent was removed in vacuo to furnish the title compound as a yellow solid,

30 305mg.
LRMS: m/z 821 [Ma-H]+-.



5 0.30mml) were added to propionitrile (8m) and heated to 90C and
left to stir overnight. After cooling, ethyl acetate and saturated
agqueous s gen carbonate were added, organics d
washed wi fﬁb‘é@@%@% urat ed aqueous sogdi um hydrogen car bona e(%%ﬂ%%n
brine and then dried (magnesium sul phate) and sol vent renoved in
vacuo. The residue was purified by colum chromatography on silica
gel eluting w th dichl oronet hane: met hanol: 880 ammoni a 10 (10010/0 to
94/ 6/ 0.6 by volune) to furnish the title conpound as an oil, 406ny.
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phenyl propyl | - 4- hydrox A) .
ino)ethyl]quinolin -2(11- one (Pieparation 31, 406rrg, 0. 45mmol ),
ammoni um format e (560ny, ] MR

carbon (60ng) were m xed i -
hour under nitrogen. Further amoni um™fordrate (3 8
20% pal | adi um hydr oxi de_gq_carbon (30ng) were then a@

v

D and
and heati ng
continued at 70C for fu er 1 hour. Reaction m xtur s then cool ed
and filteged, the f||tr. ¢ was col | ected and the sol renoved in

vacua The r
ML o e kv i ey
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o) B e i e ééeaﬁe %ﬁ* bl e e
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LRMS: m/z 950 [M+H]+.

Preparation 34

20 4-hydroxyphenvilbutoxyiphenyllethyllamino)ethyllbenzene-1.3-diol

T oo

4-§4-{4-(2-{[(2R)-2-[3,5-bis(benzyloxy)phenyil-2-{[tert-
butyl(dimethyDsilylJoxylethyllaminc}ethylphenoxylbutyi}-2-[( 1 R)-3-(diisopropylamino)-1-
phenylpropyllphenol (Preparation 33, 720mg, 0.76mmol), ammonium formate (960mg,
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((1R)-143, 5- bi s(benzyl oxy) phenyl] - 2- br onoet hoxyl (tert-butyl)di net hyl s
ilane (Prepared according to US2005/222128, 570ng, 1.1mol),

4-14-[4- (2 @0&?1%%@{' ) phenoxy] buty1} - 2-[(1R) - 3- PCT/IB2007/000619
(diisopropyl'am no)-"1-phenyl propyl | phegpl bis hydrochl oride salt
(Preparation 13, 746ng, 1.3nmmol), sodi um hydrogen carbonate (544ny,

6. 48mmol ) ‘and potassi um i odi de (50ng, 10 0. 30mml) were added to
propicinitrile (8nml) and heated to 90C and |l eft to stir overnight.
After cool i ngg-CremelyandLe%tralagivaritydrordapraraden dfdmelikers oéed in mefenelgémnl) and
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0)-1- phenyl pHhe®w/2 ol ( Preparation 33, 720nmg, 0.76nmmol ), anmmoni um
formate (960ngy, WO 2007/107828PCT/ D32007/000619 58 15.0mmol) and
20% pal | adi um hydr oxi de on carbon (110ng) were m xed in nethanol

(8ml) and stfrepasafion570C for 1 hour under nitrogen. Further amoni um

format e (800w@Ebutdl ¥ BrAyerbivoRsrdiicti¥fioapamb@di um hydr oxi de on carbon
(30mg) were then added and heating cogtinued at 70C for further 1

hour. Reaction m xture was then co Hamd BN tr®fed, the filtrate was
collected and the 5 solvent renovedjn vac The residue was
di ssol ved in nethanol (8ml) and a ium forvate (900ngy, 14mol) and
20% pal | adi um hydr oxi de on carbon (100ng) were added and stirred at
f70|Ct f ordl [‘ﬁélfzfé_f‘rfiﬁiﬁfh%nﬁih&{dp%?d}?chlgﬂ?&gdgpHT.@T?&U}'raﬂ?V’z@e’ih;ﬁa!ﬂﬂ{é GA2Me diapitfinol)
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( 2- ( 3- hydr ox¥sEESHM WiPhdte) aRd thsshiveRt wasmeveda? 13aHA YR the Al gompound as a
hydr ochl or i dees gamn, 4d2g3nmol ) and triethylam ne (6.02m, 43.2mol)
di ssol ved i n_wad. Gliz 4chiiNg@and 1, 4-di oxan (45nml) and di-tert-butyl
di car bong&e 4. 5292, 1. 20r$rlml) added. M xture stirred at room
tenperat fire for 2 days. Diethyl ether (100nil) and hydrogen

Preparation 36

2-{4~(benzyloxy)-3-[(1R)-3-(diisopropylamine)-1-phenylprapyliphenyliethvl methanesulfonate

=
4

2-{4-(benzyloxy)-3-[(1R)-3-(dlisopropylamino)-1-phenylpropyl]phenyl}ethanol (Prepared
30 according to W01998/43942, 1.0g, 2.25mmol) was dissolved in dichloromethane (20ml) and




20 chloride (2Min water, 100nml) were then added and organics
separated and washed wi th saturated aqueous sodi um hydrogen carbonate
(100nm), t j (100n) then dried (magnesium sul p

sol vent . wa ré}rnéi\}}gsgsi n vacua to furnigh the title conpgﬂéigﬂn‘?ﬂ%ﬂ&ﬁ@ear
gum 4.42g. LRMS: niz 260 [ M+Na] +. 25 Preparation 36

244- (benzvl oxv) - 34( 1R) - 3- (di i sopropvi am no) - 1- phenv1Pr OPAPhenvl | et hvl
nmet hanesul f onat e WO 2007/ 107828 59 N, N-di i sopropyl ethylam ne
(1.8nl, 10nmbNydisedaded etflaming ¢i-8nli ddmmwiisadders The aejitiod wee TBT cagietl to O°C and |
net hanesul phﬁ&ﬁ(&{neﬁmhgﬁﬂ eiorla0 (a4, 5. PnfidlWds) adiBes AgeiCkEiFling A 2iourstak DTC thg
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sul phat ) arahdtthen drisid\imagnasismosuiahaieh avdh g csolventypBpyedt i dragor Ppgriel the title

compound gs @}nuggvagéubwo;h%@g LRVS: mz 524 [M-1-1]+.
YPCTEBZOO?/Q%@E;L

P ion 37 tert-butyl -
{2-13-(2{4-( VA O.‘E'.;(Q\E/Wﬁ-ﬁ-& (1R)-3-(dilsopropvlianmno)-1-"1 0
ahenvl or oovl | ohenvl | et hoxv) phenvl| et hvl i carbamat e tert-butyl
[ 2- (3- hydr oxpreduedin 3t hyI i carbarrate (Preparatl on 35, 1.7g, 5.96mmuol),

pot assi um cgfhpng |3)-dusB Sy d odi de (5. 0g,
0. 03mml ) and Z-

3- (dllsoﬂpo ERYRTQPITITVek oo ey} et hyl rret hanesul f onat e
(Preparation 36, 1 56g, 15 2 98mmol ) were stirred

di met hyl f ormam de (20nl) and stirred at 60C overni htl. After cooli ng,
water (250nml) and diethyl ether (250nml) were addgd,™~0rganics
separated and washed with water (100nlL x 3), Q jne ml) then dried
(magnesi um sul phate) and the sol vent rermve vacuol. The residue

f E € Ing with

was purified by colum che o ..~ S a~ge
di chl or onet hane: net hanol: 88 100/ 0/0 tgz90/10/1. 0 by vol une)
to furnish the title @

tert-butyl [2-(3-hydroxyphenyl)ethyllcarbamate (Preparation 385, 1.7g, 5.96mmol), potassium
carbonate (1.65g, 11.9mmol), potassium iodide (5.0g, 0.03mmol) and 2-{4-(benzyloxy)-3-[(1R)-
3-(diisopropylamino)-1-phenylpropyllphenyljethyl methanesulfonate (Preparation 38, 1.58g,
15  2.98mmol) were stirred in dimethyiformamide (20ml) and stirred at 60°C overight. After cooling,
water (250ml) and diethyl ether (250ml) were added, organics separated and washed with water
(100ml x 3), brine (150ml) 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 (100/0/0 to 90/10/1.0 by volume) to furnish the title
20 compound as an oil, 1.3g.
LRMS: m/z 666 [M+H]+-
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20 conpound as an oil, 1.3g. LRVS: nk 666 [ MtF1]-1-. Preparation 38
(3R)-3-1842-13-(2-am

i noet hvnp 0, ft-2-(benzvl oxv) phenvil-N, N-di i sopr
phendpropgﬁ)al)&é}fﬁ%&@g WO 2007/ 107828PCT/ 1B2007/ 000619 %g”‘%"g"”"’gﬂ"’”
tert-butyl {243-(2-{4-(benzyl oxy)-3-[( eR) 3-(diisopropylam .

i no) - 1- phenyl propyl | phenyl } et hoxy) phenyl | et hyl } car bamat e
(Preparation 37, 1.3g, 2.0mmol) dissolved in dichloronmethane (5ml)
and hydr ochliet-baylaci (-34244-therctyiony)-8rj(1 I%)e&al(éutnplﬁﬁyiamnom@bérwb@dyl]alﬁenwlmv)
tenmperature fy 85y11érﬂ9éj6§fnéﬂé‘ﬁ=?ﬂaa¥éh&{ $9¢8g, 2%&1«?%3&!@% il @EHRYSbtriahe VR
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di chl or onet hitroger(. B0ert vas @owikdne dacoe, gasn residuandisselvett in dighlprvagihans ({PamI) and
sul phat e) sangd, tde §6&|Mﬁn§1yd9@<§ier vae@oﬂal 17a’\ra\£&ﬁt§0 s&pﬁ\reftéﬂ Ningh ekdeiddi tulite

conpound as ﬁhjor@eihﬂe 1'38111) ICRNBnedr%rgamcs ek G {agheivhl SARLES drthe Bvent

N42- (benzvl
R1-2-(12-12- t'(a@ztﬂm(Vb@wzlﬁt@)tQ/f}JmBhll(eI@ GO@PPE\‘N@@W@;&W% i no)-1-

phenvl pr ovaLm*g;ﬁ,yggngmw phenvl | et hvil am nol-1-(ftertbutvl (di methvb
silvlloxvlethvllphenvlinethanesul f onam de 15 (3R)-345-{2-[3-(2-am

i noet hyophenoxy] et hél }-2- (benzyl oxy) phenyl12- N, N-di i sopropyl -

A .

phenylpr e (Preparatlon 38 340ng, 0. 52nnDI) pot assi um
X - hiad g 89 S
and N-{2-( bedﬂéwln?aﬁ)éﬁnhéﬁ‘ [}étﬂ&)ngenvl ethyllamino}~-1-{iteri-
brorno-1-{[te u1y|‘ | I phenyl | ai et hanesul f ona
m de (Prepaﬂ@&ﬂﬁ@%@$8‘ﬂmwmgw%ﬁé@@@é@@@%ﬁ&m@¥¥bng, 052mml ) were added
overnight. M xture was cooled and water (100nl) and eth cetate
(100nl) were added. Organics meref§eparated and washed”"wth brine
The residue was purified by col-nﬁ\chronatograph
eluting with dichl oronet hangs Q1880 106
[ E glas , 257nyg.
25 LRVB: miz 999 [ ~oPF e @
HN. .~
15  (8R)-3-[5-(2-{3-(2-aminoethyl)phenoxylethyl}-2-(benzyloxy)phenyl]-N,N-diisopropyl-3-
0.52mmol), sodium hydrogen carbonate (175mg, 2.08mmol} and N-{2-(benzyloxy)-5-{(1R})-2-
bromo-1-{fiert-butyl(dimethylsilylloxy}ethyljphenylimiethanesuifonamide (Prepared according to
20 under nitrogen overnight. Mixture was cooled and water (100ml) and ethyl acetate (100ml) were
added. Organics were separated and washed with brine (100m), dried {magnesium sulphate)
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.

i odi de (86 IN- 08mmol )
to propionitrile (5nml) and stirred at 100C 20 under nitr n
(100mL), dried (nmagnesium sul pha.téi:) and t he solve eg/t n vacua.
icg gel
85/15/1.5 by volune) to fu
phenylpropan-1-amine (Preparation 38, 340mg, 0.52mmol), potassium iodide (86mg,
WO2005/080324, 270mg, 0.52mmol) were added to propionitrile (5ml) and stirred at 100°C
and the solvent removed in vacuo. The residue was purified by column chromatography on silica
25 LRMS: m/z 999 [M+H]+.

Preparation 40
{2-(benzvioxy)-5-[(1R)-2-({2-[3-(2-{4-(benzvloxy)-3-[(1 R}-3-(diiscpropylamino)-1-

phenylpropyllphenyliethoxy)phenyllethyilamino)-1-{ftert-
30 butyl{dimethyDsilylloxytethyllphenviimethanol




{2- (benzyl oxv)-5-111R) - 2-02- 13- (244- (benzvlon)-3-1. (1

R) - 3- (di i sopropvl am no) - 1-

phenvl propylJ Il et hoxv) phenvfl ethvgam no)-1-f ftert.
butvl(dine Jﬁ@&%dﬁ%on1lethV|1phenv||gpthano| WO cf%%ﬂmwmmmg
2007/ 107828PCT/ M2007/ 000619 61 y HO (3R)-315-{24342-am

I noet hyl ) phen oxyl et hy1}-2- (benzyl oxy) phenylj-N, N-di i soproPyl-3- ph
enyl propan-1-amine (Preparation 38, 470ng, 0.72mmol), potassium

i odide (120ng, 0.72mol), sodi um hydrogen carbonate (24 2. 9mmol )
and {2-(benzyl oxy)-5-[(1R)-2-brono- 5

1-iftert-butyl (di methyl)silyl]oxyleathyl]phenyilmethan

according to W2004/ 032921, 325ngvjﬂ:72nnnl) wer e

propionitrile at 100C for 24 hogr S>under ni troge
room tenperature, water (100
organi cs separated and mas

sul phate) and solv; 2

repar ed

ed-J
ter gégTing to
| ) added,
W th BF%ﬁé;;i%Onﬂ) dried (magnesi um
#'in vacuo resi due E%%jpurified by
col utm chr omat ogr af ca gel eluting with 10 '
di chl or onet hane: net hanol: 880 ammoni a (100/0/0 to 85115/1.5 by vol une)

Lo 1Uriish the-delir-eomaung ﬁéwo@}émmb@mﬁ)phé@@mdubﬂ@w sz 935
[ MF1-11-1-. Preparation

{ 2-14- ( 244- (95'8 crpg;}\'})amgle iPrfsar%t:orC di i%) s%%[; rmgpv(? 72mm 32 pf_tass;um jodide (120mg, .
phenvl pr oPvi Q- f8maredl sasumdndrpgieatrrast (249me &gwaﬁﬁfﬂ -(bengdeny)- it Ryr2-brome-
[ 2- (4- hyds oxypbeByikridmyhdigRkhanEseniiierad eRtepaaDactbrig tte W02004/032921,
w1998/ 4394 &Erﬁg ?"E_erz m%)sttrr%%fﬁaﬁgﬂ d}ﬁﬁ?igg{ Wtf&' 54211(@)93 ur%epmée}l Aifter

pOt assiumio
cooling to room temperature water {100ml) and ethyl acetate (100ml) were added, organics

separated and washed with brine (100ml), dried (magnesium sulphate) and solvent removed in
vacuo. The residue was purified by column chromatography on silica gel eluting with
10 dichloromethane:methanol:880 ammonia (100/0/0 to 85/15/1.5 by volume) to furnish the title

compound-as a brown glass, 450mg.
LRMS: m/z 935 [M+H]+.

Preparation 41
15  tert-bub {2-[4-(2-f4-{benzyioxy)-3-[(1R)-3-(dii
henvipropyliphenvllethoxy)phenvylleihvijcarbamate

¥ e
“\QN@W‘/

tert-butyl [2-(4-hydroxyphenylethyllcarbamate (Prepared according to WO1998/43942, 3.8g,
7.3mmol), potassium carbonate (2.6g, B.Qmmol), potassium iodide (1.1g, 7.3mmol) and 2-{4-

20  (benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyllphenyilethyl methanesulfonate -
(preparation 36, 1.56g, 2.98mmol) were stirred in toluene (20ml) and stirred at 120°C overnight.
After cooling, water (80mi) and ethyl acetate (80ml) were added, organics separated and
washed with satureted aqueous sodium hydrogen carbonate (40ml), brine (40ml) then dried
(magnesium sulphate) and the solvent removed in vacuo. The residue was purified by column '

25 chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia (99/1/0.1 to
90/10A1.0 by volume) fo furnish the title compound as an oil, 3.4g.



20

(benzyl oxy)-3-[(1R) - 3-(dii sopropyl am no) - 1- phenyl propyl | phenyl | et hyl
nmet hanesul eparation 36, 1.56g, 2.98mmuvl) wer

tol uene (2 %37213{1‘3%“ rred at 120C OV&I’I’]I ght. After gﬁ‘%z&ﬁg@é%
(80mL) and ethyl acetate (80ml) were added, organics separat ed and
washed with saturated agqueous sodi um hydrogen carbonate (40mL), brine
(40mL) then dried (nmagnesi um sul phate) and the sol vent renoved in
vacuo. The rigniioez &gagvpii fi ed by col um 25 chromat ography on silica
gel eluting with dichl oronethane: met hanol: 880 ammonia (99/1/0.1 to

90/10/1.0 by_volunme) to furnish the title conpound as an oil, 3.4qg.

WO 2007/ 1078@8@@%&%2007/ 000619 62 LAVS: iz 666 | McFil-F
Prepar ation @k Bthi D-2-{bg phenvil-N,N-diisopropyl-3-

i noet hyl ) ghegaxyd @hﬁ‘hﬂmr% bﬁ@mw@igﬁygihenyl | - N, N-di | sopropyl-3- 5
phenyl propan-1-am ne bis hydrochloride salt

tert-butyl {244-(2-{4-(benzyl oxy)-3-[(1R)- 3-(dropy| am no) - 1- pheny

| propyl | phenyl I et hoxy) phenyi]ethyl }carbamate (R eparation 41, 3.4g,
5.1nmol ) was dissolved in d| oxan (20nl) and tlreated with hydrochloric

acid (4Min dioxan, 26n1f)2 t|rr|n ©4 rs at room
tenperature 10 the sol vent was oved | cu e _residue was
azeotroped twice fromdichl orongt hdhe To yield t e\QﬁI e conmpound as

a brown solid, 3. LRVB: mz 565 [ MtFI ] +. Prggatation 43,15
(3R)-342- (benzyl oxv) -542-14- (2-ff(2R)-2-13, 8 s(benzyl oxy)phenvll 2-

fftert-butykdi met hypsilyll oxyl et hyl | am not et iyl | phennl et h}/ I.1-N
, N-di i sopr optyfib@y'pherﬁ%ﬂ"fﬂ? éﬂp@?ﬂz‘«io ?{h(‘ HiR)- 3~(dlisopropylam|no) 1-phenylpropyl] henyl ethoxy)

phenyllethyl}carbamate (Preparation 41, 3.4g, 5.immol) was dissolved in dioxan (20ml) and

treated with hydrochloric acid (4M in dioxan, 26mi). After stirring for 4 hours at room temperature
10 the solvent was removed in vacuo. The residue was azeotroped twice from dichloromethane to

yield the title compound as a brown solid, 3.

LRMS: m/z 565 [M+H]+.

Preparation 43

15

butyl(dimethyhsilviloxyiethvllamine}ethyllphenoxylethylh henvl]-N,N-diisopropyl-3-phenyvipropan-

a%, 0
?’V‘/\QW%J\(

(3R)-3-[5-{2-[4-(2-amincethyl)phenoxylethyl}-2-(benzyloxy)phenyl]-N,N-diisopropyl-3- *

20 phenylpropan-1i-amine bis hydrochloride salt (Preparation 42, 600mg, 0.94mmol), {{1R)-1-[3,5-
bis(benzyloxy)phenyi]-2-bromaethoxy}(tert-butyl)dimethylsilane  (Prepared  according to
US2005/222128, 500mg, 0.94mmol), potassium lodide (160mg, 0.94mmol), sodium hydrogen
carbonate (480mg, 5.65mmol) were added to propionitrile (10ml) and stirred at 100°C under
nitrogen overnight. The mixiure was cooled and water (75ml) and ethyl acetate (75mi) were

25 added. Organics were separated and washed with brine (25rn'l), dried (magnesium sulphate)

1-amine



(3R -3-[ 5-{214- (2-am noet hyl ) phenoxyl et hyl ) - 2- (benzyl oxy) phenyl ] - N, N-

di i sopropyl - ' 2 0 phenyl propan-1-am ne bis hydrochl oride salt
(Preparati nmg, 0.94mol), [(1R)- 143, 5-
bi s(benzyl g@y pﬁleoﬁigg] 2- br onoet hoxyl (ggrt - but ypdi met hyl sﬂﬂmoomﬁ%w

(Prepared accordi ng to US2005/ 222128, 500ng, 0.94mmol), potassium

i odi de (160nmg, O0.94mmol), sodi um hydrogen carbonate (4130nyg,

5.65mmol ) were added to .propionitrile (10ml) and stirred at 100C
under ni t r ogend thessivantgamovedaastox Eherresidua yag prsiieskhy sAlMO AT @Paparasthy pn ailicg

et hyl acet a;% EILBELVith\eitiforaRethshd @ibinakbl 80 it MoNE [/ BE P s at/eal andolume) to

2007/ 107528FERE] TS90DATBOYET B SRR he Soi vent r ehoved i n vacuo.

2007/ 107828
The resi due W@MS:pvg 1FH2BEH col um chrorrat ography on silica gel

el uting wst h di chl or omet hane: net hanol: 880 ammonia (99/1/0.1 to

90/ 10/ 1 by vierepanaipn #H fur ni sh the t|tIe corrpound as a gum 346ng.
LRVS: T z 10!3-1 ; i ‘ POS ﬂ:ﬂsoropvlammoHphenvlpropvl]-'
ftert-butvifd
0) - 1- phenvl o‘ S
4- hvdr oxvphenvf I et hoxv) phefrv) |l et hvl | am no) et hvi | benzene- 1, 3-di ol

10

(3R) - 312- (benzyl oxy) - 5- {2,{540(21(2R) 213, 5-bi s(benzyl oxy) Pheny11-2-i f
iert-butyl (di methyl)sid yi] ox) }etll;llhyl I am nol et hyl) phegoxyl et hyl | phenyl i
-N, N-di i sopr opy1- 3- pheRyFpropa a ( Pr eparat y\’FAGng,

0. 30mmol ) was di ssol ved4n/net hanol ( |.-1 3 A1 te
(380ng, 6.1mml) and 20% pal | adi um hydr oxi"de on carbon (43mg) added.
The stirfed reaction was then heated at 90C for 2 #Ours. After
cooling to roomtenperature, mxture was 15 filter and sol vent
renoved i n vacua. The residue was then taken up in &thyl acetate
(50n) and s@@R)s-@i(BhzaayED{2g4-EDIPAR2-[B)bisfperyiyplizoyiea-fet-50mL) . The
or gani cs Werlgnyﬁﬁe@’(g Fﬁﬂow}@@%l%o%tﬁﬁ]pt@%ﬂﬁth?lgﬁéhy@'r@&ilséﬁ?&ﬂﬂﬁﬁﬂekl%ropan-

Conpound as G (BRERIELE, 4ot DTRR eSO Mg (Gomy R ammenim

Pr epar at i on fdifnate (380mg, 6.1mmoi) and 20% palladium hydroxide on carbon (43mg) added. The stirred
N-{ 2- (benzv! @xidr R4 héN hedtedd 2t bEC(132 ndunss MM By 13robrt téRperatiréli risiomR v

vl am no)

phenvi pr 8%v. TEREAVT PRCRORYPYREA TS8P 65 10 PR IR LU AT FETRY

1) silvlloxvi @ﬁrpmurat%@qp@pqsf $divey Rydsgien carbonate (50ml). The organics were separated,
washed with brine then dried (magnesium sulphate) and the solvent removed it vacuo to yleld

the title compound as a yel[ow glass, 174mg.
LRMS: m/z 742 [M+H]+.
20

Preparation 45
N-{2-(benzyioxV)-5-[{1R)-2-{{2-{4-(2-{4-{benzyloxv)-3-[{1R)-3-{diisopropylaming)-1=
henvipropyilphenyilethoxyiphenvllethyllamino)-1-{ltert-butvl{dimethvl)silylloxylethyl

Ao

phenyllformamide

25



WD 2007/ 107828PCT/ 1132007/ 000619 64

N (2- (benzyl oxy)-5-[ (1R)-2-bronmo-1-{(tert-butyl (di methypsilylloxyleth
yl | phenyl }formam de (Prepar ed according to US2005/ 215590, 440 n}a

0. 95moi ) YVQQ’] 7810 r 8{244-(2- am PCT/IB2007/000619

i noet hyl ) phenoxy] et hyl ) - 2- (benzyl oxy) $henyl ] - N, N-dl i sopr opy! - 3- phenyl
propan- 1- am nebi s hydrochloride salt (Preparation 42, 600ny,

0. 95mmol ) potassiumiodide (160ng, 0.94mmol), 5 sodi um hydrogen

car bonat e ( 48m@enzioXypaT(OR))2-wern @ 1-thetedtyldimeaiyd sitymmlethillpeerf/lfomEidan d
stirred at ( %@%ﬁ Mg e cS}HeF.ﬁE oggn ﬁ@éoo?@é&@%;zmome DI 1) S8loa8 -

and wat er acetate re add e&? }C@gam CsS .were bi

separ at ed arﬁP'WE‘M'MeWW ‘me[gr% thenzyigpyyrbgnyp @%‘?rﬂﬁéﬂ EPHSPRRPRA1230"G he's
sol vent, r enthyerdchlaide aelti(PrepRitagio 4% i600rey, WESMPI) i piaesiuin yodisie | (Mg, 0.94mmol),
chr omat ogg aphyi,Q 'hycﬁbéeh%ﬁ'b% @bold 5 Bshdn Were added to pro &JomtnEe (10ml) and stirred at

di chl or onet hane; net h

Vol Uy o 0P HeRHEDE Bl ) RO b v ied P ot By aggpe

[ MF1-11-1-. (Pnepaveest addgd-46rganicy Werp( seRpratpd and washed with brine, dried (magnesium
-{ftert- bUt Vs%ﬁété\jebh&' heid | 6ivbX Yehmoddt 2 dvatidA StHe( 1d3kiud4dlhs SOMICOP @Blumn

phenvl pr opy EITARIEPRKTLTich 991 LR Y) RIS BT NS A20 PSS 0P

oxvphenvi P f O8Ity solume) to furnish the title compound as a gum, 174mg.

N- (2- (benzyliGwis mb-446 WRHR- ({ 2- [ 4- (2-{4- (benzyl oxy)-3-[(1R)-3-(diisop

ropyl amino) - 1-

phenyl propyld.ghemyl d¢t hoxy) phenyl | et hyl | am no) - 1-{[tertbutyl (di met hyp

silyl]oxyl et 1?{5; %“f'?r}’e' ! f%wqxv}%@ﬂ& Eir'lﬁ%l?aﬂ(%lso ngyiammnmml )

was 20 diss et ettt ana_armotrt UIIIJU malt e \AJU 10,
3. 7mol ) 1&ndhefergpsil--hvtkaxmbiapdetherviphenylie ) P
stirred reactlon was t hen ated at 90C for 2 hours After cooling to
roomtenperature, the mx\\g(e was filtered and sol vent renoved in
vacua The residue was the si’aken up in ethyl acetate (50nl) and
saturated aqueous sodi um hydyoggn car bonate (50nt) . The organi cs were

separated, washed with b 8 magne hat e) and
atoylel etltl rrpu asayellow
09 [ MHF1] - 1- > Preparat ron 47 ~30

t he solvent renoved in
8- (benzvl oxv)-5-[ (1R) - 2- r(N[\% 14- (244- (benzvl oxv) - 3©R) 3-'(di | sopropv

gl ass, 180ny. LRMVS: oz
| am no) - 1-

phenvl propvi | phenvl | et hoxv?phenvl | et hvli am no)-1-(T¥ert-butyl (di nethv
bsi | vIToxyl gL pybedisg0k Bk n PIR-pen g P FHAIEREREHakRRAY7T/ 000619
phenylpropyllphenyljethoxy)phenyllethyl}amino)-1-{[tert-
butyl(dimethyhsilylloxy}ethyllphenylformamide (Preparation 45, 174mg, 0.18mmol) was
20 dissolved in methanol (20ml) and ammonium formate (230mg, 3.7mmol) and 20% palladium
hydroxide on carbon (26mg) added. The stirred reaction was then heated at 90°C for 2 hours.
After cooling to room temperature, the mixture was filtered and solvent removed in vacuo. The
residue was then taken up in ethyl acetate (50ml) and saturated agueous sodium hydrogen
carbonate (50ml). The organics were separated, washed with brine then dried (magnesium
25 sulphate) and the solvent removed in vacuo to yield the title compound as a yellow glass,
180mg.
LRMS: m/z 769 [M+H]+.

Preparation 47
30 8-(benzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1 R}-3-{diisopropylaminc)-1-
henvipropvilphenyilethoxy)phenyllethyllamineg)-1-{[tert-butvi(dimethysilylloxylethyliquinolin-

2(1H)-one




65 (3R)-345-{2-[4-(2-am

i noet hyl ) phenoxylet hyl}-2- (benzyl oxy) Phenyl ] -N, N-di | soProPyl - 3-

phenyl propan-1-amine bis hydrochloride salt (Preparation 42 800n};,

1. 25mmol ) , VO PFENZE oxy) - PCT/1B2007/00061

5-[(1R)-2-brono-1-{[tert-butyl (di nmet hﬁfpsi | yl ] oxy}ethyl | qui nolin-2(1H)

-one (Prepared according to 5 W2005/092861, 615ng, 1.25mmmol),

potassi um i odi de (210ng, 1.25mol), sodi um hydrogen carbonate (630ng,

7.5mmol ) were added to proQi[\g,ni trile (15ml) and stirred _at 100C under
7

ni trogen overnight. The m Xtdre was cool ed and water ( ) and
ethyl acetate (100nl).added.sfOrganics were separated shed with

), wdried (magnesi um sul phate) and the
sol vent renoved in '

wat er (100ml) then ¢® (5C

acHa. e v ed) purifi 9 co 10
chromat ography on silicalg el uting f\(@i{\f'q
di chl or onet hane: net han®l: 880 mnmmoni a (IT90/ 67/ 0™t o ~90/10/ T by vol une)

to furnish the title conmpgiindas a gum 297ngy. LRV N4 z 973 [ MrHL1-.
Preparation 48 15
{2- (benzvl oxv)-54(1R) - 2- ([ 284.- (2-{4-(benzvl oxv)-3-1 ) - 3- (di i sopropv

lam no) - 1- o ars o4 o. i -2- (]-N,N-di -3-

phenvl pr opvl(?@hae[ﬁ\ﬁ Pre(t2 ﬁBﬁ?&?‘BWB’F?\??T%e?W\}/|2|(baer?1z"r'{’5‘é)? heingit er tlzlzogaotpg/ Isg gji nqt h)\{

Dsi | vi| oxv}RBemPrapardRIine Ristudayloride saf (Rrapgraty #%P mg, 1.26mmol), 83(benzyloxy

{ 2- [ 4- (2- { 4-g1xe23tamoy)-{i8-h (il @meBrailionbgimtpyroim®(1H)-one {Prepared according to

'( gO) -1- pthsnxhgél@eﬁgbégeh%xh ,gﬁ.is%al ), %&Mﬂn'i?ﬁd&)’(h}% hasriher, sodium hydrq%?en
reparation , , s, treated. r °

(8ml of a ANPLEI ?%ﬁap'n%i’?'ﬂgg?%%a%&%d (Ef\’n%fo%?nﬂrrﬁ%ﬁé%e{{%go%ﬁ% g{n&ﬁa hrer

over ni ght, atdgerheversighly Sha mixiee wasrpooleciandrwales £108T) Frketivbacelird 14y added.

di 55?' ved i norg&iceQetd é’;ebér@teﬁ @rdl yashed wirtwAteramanyiomet) brine (SOMQ), dried (magnesium

2007/ 107828P 2 00 6 . . o |

[ (1R) - 2- br or?HPﬁalj‘?%[ ggfr]t‘-%qi%f??"d ?er’%’%’ B 4L 150G oy éetz:%mﬁaﬁeﬁu?ﬁieﬁe%yh an }Lglng

Sai | pat @t ,cheowiparaphy e sHish oelaiding yalh drhieroneiBgem BRAFEMPAS ’r?a@ t

4. 34mol ) adgad/ biolline) e foesh ea titocdipaurairad aguinr 20Zchgover ni ght .

Reaction wasg o mtenperature and ethyl acetate and water

added, the }quebhgzc%-"g;%{kﬁﬁ/as separated and washed with ethyl acetate

and the conbined 5 organics dried (magnesi um sul phate) and the

sol vent renBragration 48acua The

chr omat ogg aggbegaﬂoga

di chl or onet hané: net
f ur ni sh t he HeppieiBlEn

. oxviethyvliphenyiimethal

no

20 tertbutyl - {2-[4~(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpropyliphenyl}ethoxy)
phenyljethyllcarbamate (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-



LRVS: mz 936 [MrHt 10 Preparation 49 4-10
R -1-Iftert-butyl (di methvGsil vnoxvl-2-({2-14-(243-111R)-3-(diisopropv

i am no) - 1- 11-

4- hydrz)xvp nv&l@h% xv) phenvl | et hyl t agd no) et hvl | - 2- (hyd?%&/{?ﬁ%(ﬁ? q(’)l phe
nol 15 {2-(benzyl oxy)-5-[(1

R) -2-({2-[4-(2-{4-(benzyl oxy) - 3- [(lR) 3- (d||sopropyl amlno) 1- ph
enyl propyl i phenyl } et hoxy) phenyl ] et hyl } a

i no) - 1- {[ t er K+H@tbpdn(ad memhwimetw)e}ﬂwm@mmemmwmf n@lﬁharwteﬂt 560mg,
(Preparati ony 48 maABHEBedién Bﬁmgah ):ar%&te%@ﬁ@' N efhrhdl) KsaMuré Rssled taBSHC

pal | adi um hydr.oxi d 4 0

added. The r%rgcsf fr%‘ﬁ ‘&H‘ég(q ﬁ%eéa % Eid 8rur5ndteem%ﬁ re Qﬁd émée}até’@?d water
t enper at ur e 4dged. 1hauHeaus s vad *Bafﬁt%ﬁﬁdc washad ity P@Via‘??étagoarldﬁée combined
reaction §ildrginkd dribd QHgheSigNtsbiphate) @adnd Béivent kdnioRb® irs edoue IMihe rresidueaks

in vacua to furn mﬂgﬁe

[ MtH] 4. Preppé}r#z"idéh %%éﬁ é%&?%gém%ﬁ{]s\%ﬁ%gﬁe@“g] (ﬁ vi1mdo |ca%or?§hg
WO 2007/ 107 8¥srei P3.5380 1y yelwsalde timish thedifigeampoungkasaravey £89M9ng f or
40m ns, 8- brigmamal/z dseneH]( 3. 50nl, 21mmol ) was added and m xture was
sti rred at roomtenperature overnight. The solvent was renoved in
vacuo ang.the resjdue dissolved in water and ethyl acetate. The

or gani ¢ 'y efeRaEalion ad o at ed and washed with vvater _then br| ne, dr| ed
(rmagnesi um sl dHeg p-({P-fafBv@ g0)-il 98 i

was purifi edﬁwﬂ@%%%@@mmmmh@m@&hmwu ng wit h
di et hyl et her:pentane to 94 by volune) to furnish the title
conpound as a clear oil, g. Prepar atl on 51 di-tert-butvl

f (7E) - 8-{4- (benzvi oxv) - 3 Lls ) -34dii s a).- 1- phenvl propvfl phe
nvfloct-7-enl0 1-vilim doditarbonate .

oct-7-en-1-ylim dodi car bona? Epar atf o , pH 1. 98mmmol ) ,
(3R) - 3-12- H

(benzyl oxy) - 5- br omophenyl | - di i sopropyl- eny prj)Ran- 1-am ne
(Prepared according to N

OH OH /]\

15  {2-(benzyloxy)-5-[(1R)}-2-({2-[4-(2-{4-(benzyloxy)-3-[(1 R)-3-(diisopropylaﬁ1§no)-1 -
phenylpropyllphenyl}ethoxy)phenyllethyllamino)-1-{[tert-butyl{dimethylsilyljoxy}ethyl]phenyl}
methanol (Preparation 48, 280mg, 0.30mmol) was dissolved in ethanol (6éml) and palladium
hydroxide (20% by weight on carbon, 14mg, 0.02mmol) was added. The reaction was the
hydrogenated under 40psi at room temperature for 18hours, cooled to room temperature and

20 the reaction filtered through Celite™ and the filtrate solvent removed in vacuo to furnish the fitle
compound as a gum, 235mg.

LRMS: m/z 756 [M+H]".

Preparation 50
25  di-tert-butyl oct-7-en-1-ylimidodicarbonate

.
/\/W\N/&o
Ao
K

To a stirred suspension of sedium hydride (840mg of a 60% dispersion in oil, 21.0mmol) in N,N-
dimethylformamide (40ml) was added in one portion di-tert-butyl iminodicarbamate (4.56g,



W)1994/ 11337, 560ng, 1.16mmmol), palladiumdiacetate (27ng, 0.12mmol),
tris(2- 15 methyl phenyl ) phosphi ne (73ng, 0.24mmmol) and

N, N-di i sopregpzyl eth Iam ne (0.304nl, 1.75mvl) were added

acetoni tri ¥ 8and the mixture heated to 90C a]FEquBé?"tw‘)?%w
stir overnight under nitrogen. M xture was cool ed and saturated
aqueous sodi um hydrogen carbonate and ethyl acetate were added.

Organi cs separated and washed with saturated aqueous sodi um hydr ogen
carbonat e, bz1ioaenol)d Ki@dstitrimg oo orins, Stubrprhades)-eaen (B.20me Slaimodnasr edved eid
i n vacuo. Th’ﬁx‘([%g v&a@%&;r@%@é}’l@ﬁ thHﬁér&hl%%va{tglﬁOL @BEV&‘H(MQ@W%@PU%UQQM the

silica gel ] | or onet hane: et anmonj a

Lo 96/410. 4 'BVdLl? peer I waten And ey Fopiey e R %’JY’F& sgRaraled At %*?6&6
LRVS: iz 72.Vatérl‘tﬂidﬂrhnn25rl§éf epanasturosuldbzie) ahid-thesdivebireybved in vacuo. The residue
(8-13-1(1R) - : cg)@hf*eﬁ%?'&&tﬁh\{n @I’%rﬁ‘&dgréph?'ﬂﬁ@z}(dawep@ﬁ%éwﬂh diethyl ether:pentane (1/99 to

hvdr oxvph t
20071 1078281 V9909 VR 1S HeoteoE Atepg e 518

[ (7E) - 844- (benzyl oxy) - 3-[ (1R) - 3- (di i sopr opyl am no) - 1- phenyl propyl ] phe
nyl I oct - 7- erdeph E]ﬂb,nsplodl carbonate (Preparation 51, 530rrg, 0. 73mmol ),

é { ol =14 1y

heat ed téO7OELTHﬂmME§l§mﬁﬁs Reacti on nmi xture was cool ed and filtered
and the 5 solvent renmoved in vacuo to yield the tp@conpound as a

clear oil, 340nmy. LRVS: mz 640 [ M+FI ] F.

D-tert-butyl (8-{3-[(1R)-3-(diisopropyl am no)-1- ppe propyl) - 4- hydro
xyphenyl }octyl)imido dicarbonate (Preparation. b5z 340ny, 0.53muol)
was di ssol ved in dichlor¢nethane (5rrfL) and h chI orilc acid (5.0nl
of a 2Msolution in die Je BS '?Tdure stirred
over ni ght at room t enpera ure//l\SoI vent was rem)hi vacuo and the

resi due dissolved in a 15 meXt of ethyl acetg and saturated

aqueous sodi um hydrogen carbo . Organi c | ayersyes separat ed, dri ed

(magnesi um sul phate) and sol vent rermved in vacuo to §/| eld the E e
) 3R)-3-[2-

conpound as drtejtuivbwetaian:1-wingiegicarpompis: (Figparaliay 4E\oformg. 1-98pmol
Pr epar at i on (behzyloxy)-5-bromophenyl]-N,N-diisopropyl-3-phenyipropan-1-amine (Prepared according to

QFR)123( ?3?235/'0\19%503 ;%75 m% fy ‘ié?ﬁr%onbugéaﬂsédrh”%tabé{atw @Mlg, Sesv:iné@%)( 84R¢(
i nol et hVI 45 ‘T’Wﬁ% {)w&ﬁ%’gﬁ ?:}gfgaﬁ?%grg H%GZHN ﬁ:tsopropy?e)m@amme (])éo% 8l§mmof)
were added to acetonitrile. (6ml) and the mixture was heated o 90°C and left to stir overnight
under nitrogen. Mixture was cooled and saturated aqueous sodium hydrogen carbonate and
ethyl acetate were added. Organics separated and washed with safurated aqueous sodium
hydrogen carbonate, brine, dried (magnesium sulphate) and the solvent removed in vacuo. The
20 residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanchk880 ammonia (100/0/0 to 96/4/0.4 by volume) to furnish the title
compound as & oil, 530mg.
LAMS: m/z 727 [M+H]".

25 Preparatich 52

hvdroxyphenviloctyhimidodicarbonaie




0O " NH, s

4- (8-am nooctyl)-2-[(1R)-3-(dil sopropyl am no) - 1- phenyl propyl ] phenol
(Preparation 53, 170ngy, 25

0. 39l )aww?féwzﬁﬁﬁnzyl oxy)-5-[(1R) - 2- br onp- 1-f f t er t - PCT/IB2007/000619
but yl (di met hypsi | yl-] oxy}et hyl ] phenyl } et hanesul f onam de (Prepared
according to W2005/080324, 191ng, 0.37mml) were heated at 90C in
di met hyl sul foxi de (0.5ml) overnight. Ethyl acetate and saturated

aqueous sodiduerilr GTERs-CREERNBLRS-WER)eS-@itdedpysntha-hehayigapypsenyloot-7-en-

separ at ed, r
brine, dri ed Wag}%@? ﬁ%@ﬂs@%}a@% WI %g%g%gﬂﬂﬁﬂgd&% (E@ﬁ% Freight
sul phate) arfh €aWons 3PQrag 0. TAaWRN) a9 anrHiuT, formria (¢ Palerp Fspelysgyin
by col um c hetiereit@mr et yeaed 1 i7bi0der yedurseRedctiangnixtine vas cooled and filtered and the
di chl or ongt b oR3UShP- S5 by vol une)
to furnis [E%Q%t?%?ﬁd&@%‘@%%ﬁn as gﬁt%ecg[%%\{/vuag??%%ng. LF§/5: mz 872
[MeH t 5 Pr Pty 088 s 11

RH-flitert-butyl (di methyftsilylioxvi.-2-1(843-1(1R)-3-(diisopropvlam
no) - 1- phenvimropybh s+~ hvdroxvphenvftoctvliam

i nol ethvil -2- t
in nend

={Qil ropyiaminoj-1-pnen
N1[ 2- (benzyl oxy)-5((1R)-1-{[tert-butyl (di BRi Iy~lrl/oxy}-2-[(8-(3-[(
1R) - 3- (di | sopropyl am no) - 1- N
phenyl propyl] - 4- hydr oxyphéey| ["6ct 'yl ) am o] et hyEl pienyy | net hanesul f ona

m de (Preparation 54, 90ny, 0.10mmol), ammn@fzorma e (130ng,

9901 HO NH, S 011 O

2. 0mmol ) and 20% pal | adi um hydroxi de on carb Ong) were mxed in
et hanol {8nl) and heated to 70C overnight. Rea®tion m xture was then

cool ed and fé:%%g&@- Th%fs ﬂ(ﬁpr)ét(@zsmyﬁﬁaInbﬁ:breeely:@fs;si,um@dr@@bw&moctyl)lmndo

on 91 1t car GEIARTRT RPHR 67 cHP D et RO At NG AREC AR )

(98/ 2/ 02 t o gdrb@idic Acih 5.0l of me3M sdution imgigthy! ether) tvas ledded oprgicim nbdge glirred
gum to furnigbmigheat rddhl RmeeraRRL Belvars was @mass, in 92018 and RYBesidike 2lisé@vbd in a

[ M-I D- 15 mixiure of ethyl acetate and saturated aqueous sodium hydrogen carbonate. Organic layer was
separated, dried (magnesium sulphate) and solvent removed in vacuo to yield the titie
compound as a yellow oil, 170mg.

LRMS: m/z 439 [M+H]+.

20  Preparation 54
N-[2-(benzyloxy}-5-{{1R)-1-{[tert-butvi{dimethysilvlloxy}-2-[(8-{3-[(1R)-3-(diisopropylaming}-1-

henvipropyll-4-hydroxyphenyiioctyl amino‘eth iphenvlimethanesulfonamide

/
’Ii
o
4-(8-aminooctyl)-2-{(1 R)-3-(diisopropylamino)-1-phenylpropyljphenol (Preparation 53, 170mg,
25 0.39mmol) and N-{2-(benzyloxy)-5-[(1R}-2-bromo-1-{[tert-

butyl(dimethyl)silyljoxy}ethyilphenyl}methanesulfonamide {Prapared according to
WO2005/080324, 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 agueous sodium hydrogen carbonate, brine, dried



20 Preparation 56 tert-butvl

(244- (pent-4-en-1-vl oxy)phenvil ethvlicarbamate tert-butyl

[ 2- (4- hydroxypheny et hyl | carbamate (Prepared according to Journal of
Or gani ¢ Ch¥Ri 4%y %99 64, 1074, 1.0g, 4.21 mmol) was Hi<E3P0748e061%
di met hyl f or mam de (8ml) and 25 potass un1carbonate (1.2g9, 8.4muol)
was added, followed 15 mnutes | ater by 5-bronopent-1- ene (0.99nl,
8.4mmol ), and the m xture stirred at 60C overnight. After cooling to
room t enper %ﬁﬁrﬁéezur\‘)@h@ﬁaﬁ)’%d ﬁ@%derﬂméindwd faebed Thd debiduli wedshyutifieeitHyenlumn

dried ( migneﬁg, s %}é%@ &t S(ﬁ\,\}?a SQI bk Ffﬁ&oﬁwémé%gmgﬂaﬁ&am%mé RoNo8t8

the title co

2007/ 107828@5)‘5&Eamelweme’whmfﬁ'ﬁwpw asIPNANEPS4- . Preparati on

57 t er tLRME: miz 872 (M+H]

f2- (44114F) - 544- (benzyl oxy) - 3- 111R) - 3- (dl i sopr opy!l am no) - 1- phenyl prop

yl | phenyl T pent5 4-en- 1-ynoxyl phenyfl ethylicarbanmate tert-butyl

{244-(pent-4ﬂ@%ﬂﬂﬁ@$%xy)phenynethyl}carbanate (Preparation 56, 1.2g,

3.9mmmol ), (3t 3

342- (benzy| cr_m,arrzxﬁﬁ49@@%%%&%@@%@*3@%%@”@@%%I ProPan- 1- ani ne

(Prepared accordi ng g, pal | adi um acet at e

(90mg, O0.4mmol ),- tri(o-tol ypphos ne 10 (200nmg, O.8mmml), and

di i sopropyl ethyl am ne (1.0nl, 5zSgnol) were phxedui etonitrile

(12ml), degassed with argon and the heated { r!5 hours. The

reaction was cool ed to roqgf A i ] Arbocel and

sol vent renoved in vacua J esi due B in water and et hyl

acetate, the organics wEP’e §eparated,}drifed ( g@;.lunlsulphate) and

t he sol vent renoved in vacﬁﬂnghe resrduoe was poe+fied by colum

chr omat ogr aphy on silica 15o§él elutlng mnth

di chl or onet hane: met hanol: 880 anmoni a % [2/0.2 to 95/5% { VOIUﬂf)

to furni 8 thi-earyieidiiiiurierubidpsl &)%P%w(? GeRR)3-Gor ROk 2

705 [ MrH] ' . pRespedpg4-oyirdsfbhenylioctyljaminclethyliphenylimethanesulfonamide  (Preparation 54,
90mg, 0.10mmol), ammonium formate (130mg, 2.0mmol) and 20% palladium hydroxide on
carbon (20mg) were mixed in ethanol (3ml) and heated to 70°C overnight. Reaction mixture was
then cooled and filtered. The filtrate was collected and the solvent removed in vacuo. The

15 residue was purified by column chromatography on silica "gel eluting with

dichloromethane:methanol:880 ammonia (98/2/0.2 to 91/9/0.9 by volume) to furnish the title
compound as a gum to furnish the title compound as a glass, 82mg.

LRMS: m/z 783 [M+H]+.

20 Preparation 56
tert-butyl {2-[4-(pent-4-en-1-vio henvilethylicarbamate

x

o} o)

P!
OW

tert-butyl [2-(4-hydroxyphenyl)ethylicarbamate (Prepared according to Journal of Organic

Chemistry 1999, 84, 1074, 1.0g, 4.21 mmol) was dissolved in dimethylformamide (8ml) and
25 potassium carbonate (1.2g, 8.4mmal) 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. '



20 tert-butyl

(244-1(6434(11 1) - 3-f di i sopropylam no) - 1- phenyl propyl1- 4-
hydr oxyphen ent I)oxylphenyl}ethyl)carbanate ()to HN Ter
[2-(4-{[ (4 %Benzyloxy) 3-[(1R) ;3- (d||sopropylan1PCTﬂBumm“96“’

i no)-1- phenylpropyl]phenyl}pent- 4-en-1-yl ] oxy} phenypet hyl ] cer bamat e
(Preparation 57, 2.5g, 3.5 mmol) was dissolved in ethanol 25 (50nil)
and paIIadiun1hydroxide (20% by wei ght on carbon, 600ng, 0.84nmvl)
and ammoni unfvs: rd Ies(@+Mgy. 30mmmol ) were added and stirred at 90C for
1 hour. Reaction was cooled and WD 2007/107828PCT/ 182007/ 000619 71
filtered through arbocel and the solvent renoved in vacua The residue
was purifi ed?BRARIG 8fm chronatography on silica gel elutlng mnth

di chl or onet hameutyhéd-¢ it & - B i3 pé

to furnish tﬁ@%*ﬁbﬁﬁg &mg@gggbgﬁm@ mhlte‘foanf 1. 669 LRVE: niz 617
[ MF1- 1] - F. reparafion ‘

4- { 544- ( 2- ani noet hvl ) phgrfoxv1Pent v11- 2r (1R) - 3- (di i sopropvl amin
0) - 1- phenvl pr opvl | phendlo bis hydrochl ori de salt 10

Tert-butyl (2-(4-[(5-{3- [% R) - 9- (di | sopropyl am nophenyl propyl]-4-h
Ryocar bamat e (Pre

ydr oxyphenyl | pent ypOxy] PHeaytye par at i 58, 1.66g,
2.69mmol ) was dissolved in dic!ﬁey pt_hane ang %}ﬁqﬂol (3m)
[ et

and hydrochloric acid (12nl of a 2Msolution er) was

added, and the m xture stirred overni ght at it P ure. Sol vent
was renoved in vacuo and the residue dissolved in dichloronethane and
sol vent renoved in vacua. again to furnish the

tert-butyl {2-[4-(pent-4-en-1-yloxy)phenyllethylicarbamate (Preparation 56, 1.2g, 3.9mmol), (3R)-
3-[2-(benzyloxy)-5-bromophenyl]-N,N-diisopropyl-3-phenylpropan-1-amine (Prepared according
to W09411337, 1.9g, 3.9mmol), palladium acetate (80mg, 0.4mmol), tri(o-tolyljphosphine
10 (200mg, 0.8mmol), and diisopropylethylamine (1.0ml, 5.9mmol) were mixed in acetonitrile
{12ml), degassed with argon and the heated to 90°C for & hours. The reaction was cooled to
room femperature, fitered through Arbocel and soivent removed in vacuo. The residue was
taken up in water and ethyl acetate, the organics were separated, dried (magnesium sulphate)
and the solvent removed in vacuo, the residue was purified by column chromatography on silica
15 gel eiuting with dichioromethane;methanol:880 ammonia (98/2/0.2 to 95/5/.5 by volume) to
furnish the title compound as a pale yellow foam, 2.5g.
LRMS: m/z 705 [M+H]*.

Preparation 58
20 tert-butyl (2-{4-[{5-{3-](1R)-3-(diisopropylamino)-1-phenylpropyl]-4-

hydroxvphenyllpentyhoxyiphenvilethyhcarbamate

T
Al B
7 X

Tert-butyl [2-(4-{[{4E)-5-{4-(benzyloxy)-3-{(1R)-3-(dilsopropylamino)-1-phenylpropyllphenyl}pent-
4-en-1-ylJoxylphenyl)ethyljcarbamate (Preparation 57, 2.5g, 3.5 mmol} was dissolved in ethanol
25 (50ml) and palladium hydroxide (20% by weight on carbon, 600mg, 0.84mmol) and ammonium
formate {2.0g, 30mmo!) were added and stirred at 90°C for 1 hour. Reaction was cooled and

I




15 title conmpound as a yellow foam 1.6g LRVS: mlz 517 [ MtHH-.
Preparati on 60 N- 124benzyl oxv1-5-{(1

M1l-fftert thGsil vil oxvl-2-1(2-144(5-{31(1R) - 3-
(dllSOpfOp»?gﬁy lgg’;%zgephenvlpropvll-4-71 s%Tnﬁ%awmmm19
hydr oxvphenvl | pent vOoxvi phenvl i et hvl ) am nol et hvi | ohenvl | net hanesul f on
am de OH 4-{5-[4-(2-am noet hyl ) phenoxy] Penty1}-2-MA) - 3-(diisopropyl am
I no) - 1- phenyl propyl ] phenol bi s hydrochl oride salt (Preparation 59,
400Ny, 0. 68nMiele) thragh ditess bntie soiventteaoveinid viras i The eebidee whs PBified by column
saturated agyeais, 6@% BTsifRady epaﬁmg G BRNabRethilaeikiRx 6386 kitdoMé 193/5/0.5 to

di chl or onet hane nesi sul te) and sol vent

renoved in V%R‘EWQ. by‘l"%'ém?)égfuﬂlfé‘ “\‘ﬁatg'e 8?@‘&"87‘%%903‘1"}%1{%%?&% SLI f oxi de

(0.3m 1) andLRug: L digidytilexy) - 5-[ (1R) - 2- brono- 1-{[tert-

butyl (di ngt hyosi | yi ] oxyl et hyl i phenyl | net hanesul f onam de( Prepar edaccor

di ngto WDZOO%/O8032§i 400mg, 0.8mmol) added, and heated in a seal ed

vessel at 8 ours. V\D 2007/ 107828PCT/ 1132007/ 000619 72

Af t er, cool i né5tl4 NS MEN QXY I 5 : s ek At

dlchloroneth @cmgmbegg(nagne3|un1sulphate) and solvent reaned in

vacua The residue was purified by col um chronat ography on silica gel

eluting with dichl oronet hane: net hanol: 880 a @ .

volume) to furnish ths.tj onpound, 370ny.~5*LRMS: m z 948

[MEFI1-1-. Preparati onm 2He!

N (54(1R)-1-fitert-butvl (di ' Z

sopr opvl am no) - 1-

phenvi propv1l- 4- hvdroxyphenvbentvboxylphenv Ie?%vban1|ndlethyl) 2-

hydr oxv phenvrgiutyan e @ hi(eq@t Rja-(diEYSeh @Y -pheBipraffi-4-hydroxyphenylipentyloxy]
phenyllethyl)carbamate (Preparation 58, 1.66g, 2.69mmol) was dissolved in dichloromethane
(20ml) and ethanol (3ml} and hydrochloric acid (12mi of a 2M solution in diethy! ether) was
added, and the mixture stirred overnight at room temperature. Solvent was remaved in vacuo

and the residue dissolved In dichloromethane and solvent removed in vacuo again to furnish the

15 title compound as a yellow foam, 1.6g
LBRMS: m/z 517 [M+H]+.

Preparation 60

20 (diisopropvlamino)-1-phenylpropyl]-4-

hvdroxyphenvlipentyl)o henvllethyDaminolethyviiphenvlimethanesulfonamide

>
@Q)v S804

HN\ -

"II'

4-[5-[4-(2-aminoethyl)phenoxylpentyl}-2-[(1R)-3-(diisopropylamino)-1 -phenylpropyllphenol  bis
hydrochloride salt (Preparation 59, 400mg, 0.68mmol} was dissolved in water and basified with
25  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 (0.3mb) and N-{2-(benzyloxy)-5-{(1R)-2-bromo-1-{ftert-
butyl{dimethyl)silyfJoxy}ethyllphenyl}methanesulfonamide {Prepared according to
WO2005/080324, 400mg, 0.8mmol} added, and heated in a sealed vessel at 80°C for 6 hours.



NI [ 2- (benzyl oxy)-5-1(1-iftert-butyl (di methyl)silylioxy}-2-[(2-14-[(54
34(1R)-3- .

(dii sopropyl am no 1- phenyl propy1l] - 4- hydr oxyphenyl } pent yl ) oxyl phenyl }
et hyDami no%'@tzﬂwl)g $¥heny! | met hanesul forgzml n de” (Preparat i #%szggw
0.37mmol ) was dissol ved in ethanol ) and amoni um formate (1. 0g,
16mmol ) and 20% pal | adi um hydr oxi de on carbon 15 (250ng) were added
and heated to 90C for 1 hour. Reaction m xture was then cool ed and
filtered thraisghodding ac mbmandpdriteres ehterends adziet vextiadten wittc dichidrandianai ¢ied
the title CO%&%@Qmagu a@PE@UE&\%&S refobed #3208 ThEMRidudwas §aftied by column
[ MF1-1]-1- repar

4-{ 4-14-( 2- 1°I1(°27Rj°92@m°'1 HieR 261 Y9 Wi AU REHABERGIPIRTEIR AT 2 PYRPATY
tvl (di met hvp&ldm]ﬂo@mmbretmmlelcampmwemwl phenoxvl butvil -2-1(11R) - 3- (di
i sopropvl gm,_gy S: thi7 ?@MJI propvil phenal > 1 ".%-Si WO

2007/ 107828P 006619 73 4-(444-(2-am

i noet hyl )pheﬁi@%ﬁ—@%—g]yl} 2- [(1R) 3- (di I sopropyl amin J -1- phenyl ProPyI ip
henol tert - NHSAR-1HA 4(3 e 3

ﬁnxél prﬁloyll rﬁ‘uen\h:l%yvﬁlx)‘lwﬂox@ h\h}bbﬁngnsxsal%%@z%m%bam ag e b'|s .
ydrochl ori de salt g, nmo was di ssol ve
in a mxturq1 ag?ﬁﬁngﬂymgg%§§§é'sodlun1hydrogen carbonate and 5

di chl oronet hane. The organ ayer was separated, dried (nmagnesium
sul phate) and the solvent-zzﬁ%ved in vacua The residug _was dissol ved
in acetonitrile (10nm) and {2‘(benzy|oxy) 5-[ (1R) - 2-
bronmo- 1-{ftert-butyl (g 3 eordet hyl j phenyl | net#anol ( Prepared
according to W2004/0 26mol sodi_ umlhyd ogég
carbonate (570ng, @e78rol ) were added,o”and heat 0 8¢ nd-stirred
overni ght. After cool iHag Lhe sol vent was renoved H and the
resi due was di ssol ved andlchloronethane (30m) and washed with water
(2x20mt) 10hen brine (20nf), dried (magnesi um sul phate) and the

sol vent r enwmakbenzylm@pﬁeuH)hle{[terebshtﬂadmemlssllsp]uxy}-ﬂi[(ém T8 {Sel6IRMHEN

chromat ogr api.@BpyRidds: qu ipfobyt4- ﬁ],gm)gg ng (zpentyl)o;y}]gheng}emy%ammo]ethyl}

di chl h ha
O b, Cogae L

Pr epar at i on (@nl) and ammonium formate (1.0g, 16mmol) and 20% palladlum hydrox1de on carbon
4- 111R) - 35{ f bSiintg) Mieteyhdded BRY hastal ib Yoot 1 Zofrf Rededor( dikRird (dRherB edottidi ahd

propyl ar ?ﬁg,fgt?rg O AR by S GRHBRIRN T Rt LR B BN AETaE

colourless all, 250mg
LERMS: m/z 858 [M+H]+.

f

20 Preparation 62
4-{4-]4-(2-{I(2R)-2-[4-(benzvloxy)-3-(hydroxymethyvliphenyll-2-{[tert-

25



OH Ho HO 20

4-{444- (2-{[(2R) - 2-[ 4- (benzyl oxy) - 3- (hydr oxymnet hyl ) pheny1] - 2-{ftertbu
tyl (di met hyl)silyijoxy}ethyl]am no}ethyl)phenoxy]butyl}-2-[(1R)-3-(di
| sopropyl a r?B‘jmﬁzéﬂf)henyl propyl ] pheno; (Preparation 62,1’%%‘87)000619
0.44mmol ) was dissol ved in ethanol (Sr%IL) and anmmoni um formate (280ny,
4. 44mmol ) and 20% pal | adi um hydr oxi de on carbon (58ng) added. 25 The
stirred reaction was heated at 85C for 18 hours. After cooling to

room t enper ate2-afminbbh@phenoxptutyH2y {1 8)-8ediigoptdbimigo)- 1eh2@yimapyohemedl 286
pal | adi um héjgwom de on carbon (20rrg){2_|§@qﬁ,@3_r§$@qdi W*?Hﬁiﬁwr& |_4-
e

at 85C for ours. Reaction _m xture waz_t n cool e ia@, i .ter%D 0
t hrough Ar b&edprphepyiautexyrheaplainiearoateat Dise RErogiaide it EISPRREeT Aol
i n vacua t o Zf2ammol,wdshissthictl| ie a coxtwe whdatarsied agleassed@mlygrog®OcariRige and

nz 784 [%Vh' %|c]1[3mmemegﬂ%7c{r#aq?c%glp el s BT [HRQDERGe&fimPRUBRAd) Ahd BB séivent
tert-buty

1244- (2444benzyl oxyl'-3-1(1R).- 3- (di i.SQRr i no) - 1-
phenyl pr opylr?"bc?’(ééﬂ’/"fv?‘é{"ﬁa?(#ﬁﬂ W“i‘fldis‘-s%ﬁ Pﬁ%eﬁmrl"%ﬁ ﬁ?}ggéér%g%ﬁ?%mg?'%um)"zﬂ
tert-butyl [ 2rmb-hitet-oxygimetylsiviexyietuilrhentiyrictens) | | dBrepaRat e (PPEPRG edde
g OBdi ng; 0 N SR64/84980 1.0bmg J2.26m By Rbdium G3@6det Babaridi (5208, (62788 gnal) were

.Ommol ), saodium.i pdi : . i .
4. 5mol )andf(fz11 % frbdgﬁezagﬁ%oté% {zg-g'g( itﬁ)eg _gy?faf’qt's%ff)err gcpxipp%mensgiv-e ' Serﬁ? Ve? o"E)
yl | phenyHét hpguonandhihe esexidup ovast dssoised a dighiprarietgne @pwa,aﬂﬂ.wﬁiﬂ ¥ %@P@
m xed i n tolaens) haSpdh: (20a0, Sield (haghesiiim S0pHaR) endiie soiveghremovikitievacuo. The
cooling, wa 1Q8Hﬂ d e a e.pdde, i
aqueoutg I ayee?sgd\%/és e#“g%gar%glé"‘%ﬁ% tg@to '&%tg e wyilrg fs lﬁérit héebr‘ tgthuﬁl;/ W.Ith
actate (100RENQroppthaneretiaspiEn APMAEaitPCs ReP¥1 Y han VaPPRy WIsAELT Jik
sul phat e) arempdued sod gwemBsangnoved i n vacua. The residue was purified
by col umg chirpeBhegrapiiyron silica gel eluting with

di chl or onet hane: net hanol: 880 ammoni a (95/5/1 by vol une) the
appropriate fractions were isolated and the solvent renoved in 15
vacuo. The Pemedignéias di ssol ved in nininumvolume of ethyl actate

and pent ane (AR \Wasi(dRERMsi DA peditdbedbyiaambletohahyidtopyll
aqueous NaOh wue@rgl’nj@_%ggmem&%cphat e) and the
e truere

sol vent renoved conpouna as an oil,

1. 72g. | l/!<
o !
N OH
h
Ho \/\QO/\/\/@E/\/N
. <
20

4-{4-[4-(2-{[(2R)-2-[4-(henzyloxy)-3-(hydroxymethyl)phenyl]-2-{[tert-
butyl(dimethy)sliyljoxy}ethyllaminojethyl)phenoxybuty}-2-[(1R)-3-(diisopropylamino)-1-
phenylpropyllphenol (Preparation 62, 388mg, 0.44mmol) was dissolved in ethanoI'(Sml) and
ammonium formate (280mg, 4.44mmael) and 20% palladium hydroxide on carbon (58mg) added.
25 The stirred reaction was heated at 85°C for 18 hours. After cooling to room temperature, furiher
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 fitle

compound as a glass, 311ma.
30 LRMS: m/z 784 [M+H]+.



LRVS: mz 6941MtHH . 20 Preparation 65 (3R) -345-124412-amin 0-2-m
et hyl ProPYl) phenoxyl et hyl | - 2- (benzyl oxv) phenv11l-NN-d iisopront 1-3-
phenyl propan-1-amine bis hydrochl oride salt 25

tert-butyl YO-PUWAB 4 (pbenzyl oxy) - 3- i‘(lR) 3- (di i sopr opfER07/000619

i no) - 1- phenyl propyl | phenyl } et hoxy) ph nyI ]-11-di met hyl et hyl } car bamat e
(Preparation 64, 1.72g, 2.48mvl) was treated with hydrochloric acid
(4Min dioxan, 15nl). After stirring over night at roomtenperature
t he sol vent was renoved in vacuo to yield the title conpound as a
colourl ess f ; g LRVS: mz 594 [MtH +. WO

2007/ 107828%%/ 000619 75 Pr epa atl on 66

8- (benzv| ox ik iyl - (i, Joxyird YWr=3=#t1R) - 3- (di i sopropyl am
no) - 1- henyipropyllphen flethoxy)phenyll-11 d:meth lethylicarbamate

phenyl pr onbhenyl } et hoxy) phenvi | - 11 di t byl e iamno)-1-iftert-
Sbut yl (di net hyl)silyll OXVlIEt—IIIt/((
(3R) - 345-{244- (2- am no- QpYy henoxy

Yek¥ = enzyl oxy) phe
ny11l- NN-di i soProPyl - 3- phenyIpHopan 1- am ne blj hydr o ride,salt

(Preparation 65, 550ng, 0.83mwl), 8- (benz :
5-[(1R)-2-brono-1-{[tert-butyl (di methypsil} . ,I’L,dl qui nol i n-2(1H)
-one (Prepared according to 10 VWW02005/ 092861, 40 , 0.83mmmol ) and
sodi um hyglr ogen carbonate (244ng, 2.9mmol) were d to acetonitrile

(6m) and Stthrf Blﬁ'ﬂ afz—@dirWygl?Jny!pi GRS Tﬂ}':arggnéi@ur BrephQ ma?é&dr'c!u% Wag

cooled and t I n vac

arti t1 oned Rt BLBHSTe? &6 UML) “HTHTERT O Grdk RUTE Pty g5, 670ms
| ayers separfimubland athe Reftrdmnzyidxaypelf1ReR{diseprapyamin)hi- whenx!mwllphenyl}ethyi
di chl or onet hagigunédfisrhle (Plp8afdd, Dag LnGaN e WRe indblieed (SRSt at

;3:, Ipp ?tes %y 1%8“]%%m gﬁt? R Vencgllp en}%}/@g(}mi??nd eﬁwR}PacfaTQﬁO({nﬁ)S\bé#élgddﬁﬁﬁhe agueous

di chl or onet Hmewﬁ%thh&ﬁ%f%%ba@n?ﬁ?ﬁt%ﬂ Vigsiuhen e@'t%“%@@%?"?‘ By T Fmkined
to furnish tdignis Wk tearipedfchgRssiut Qiphnte)lD0 . solvéiviEmared in ¥8810EMelbsidue

was purified by column chromatography on silica gel eluting with dichloromethane:methanol:880
ammonia (95/6/1 by volume) the appropriate fractions were isolated and the solvent removed in

15  vacuo. The residue was dissolved in minimum volume of ethyl actate and pentane (100mi) was
added. The organics were then washed with aqueous NaOH (1N, 150ml.x 2) then dried
{magnesium sulphate) and the solvent removed in vactio to yield the tifle compound as an all,
1.72q.

LRMS: m/z 694 [M+H}+.

20
Preparation 65 ‘
(8R)-3-5-{2-]4-(2-aminc-2-methylpropyliphenoxylethyll-2-(benzyioxy)phenyil-NN-diisopropyl-3-

henylpropan-t-amine bis hydrochloride salt )

x/Cf

2HC]

25  tert-butyl {2-[4-(2-{4-(benzyloxy)-3-[(1 R)-S-(diisopropylaminp)-1 -phenylpropyllphenyllethoxy)
phenyl}-11-dimethylethyl}jcarbamate (Preparation 64, 1.72g, 2.48mmol) was treated with
hydrochloric acid (4M in dioxan, 15ml). After stiring 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]+.



20 Preparation 67
54(11R1-1-{ftert-butyl (di met hyDsil vl 1loxv}-2-(124442434( 1R)-3-(dii sopr

opyl am no) - 1- rom 11-

4- hydr oxyp?@r@ﬁ?@ﬂ%gxy) phenvl11-11-di et hyl et hyl ) am nol elf%iqog’-“?ﬂ%?r om
| ui nol i n-2(1H) - one

8- (benzyl oxy) - 5-[ (1R) - 2- ({ 244- (2- {4- (benzyl oxy) - 34(1R) - 3 (diisopropyl
am no)-1- 25

phenyl propyl | phenyl } et hoxy) pheny1] - 11-di met hyl et hyl }ami no)-1-{Itertbu
tyl (di met hylgrédia@{gﬂ gbxy} et hyl | qU| nol i n- 2( 1H) one (Pr eparation 66,

370ng, 0. 37mp A W0, 2007/ 0 9. 76 formate
(234nmy, 3. 7r '.UF‘ '

m xed in et (et B AL Faeinvapae)- Iallel-t r ogen

at nosphers, wedifbi 1-,;; |(ﬁe;amnq .mzmwbee was then cooled and filtered
t hrough CelitelTM and the f||trate sol vent renoved in vacya The

residue was purified by c chronatography on silicdg”gel eluting
wi th 5 di chl or,onet hane: net Ql 880 ammoni a (97.5/2.5L6x25 to
gum 150ny

95/5/0.5 by volune) to furnishftha title conmpound as
LRVS: miz 821 [ M+H +. Exa ¥
N-(5-{(1R)-2-[(1043-111R) di i soprop 1.NO).- vi-qroey 1- 4- hydr

oxvphenvl | decyham nol- 19 :
hvdr oxvet hvl | - 2- hvdrexyeh iret hanesul fonam i de Rai™adi um
hydr oxi de (10% on , ) was added to a sti rsol ution of
anmoni um format e (344fy, 5.46mmvol) and

(Nd{ 2- (benzyl SR 522-1 (3 Bhind 2k himtcbyfpha Rz o) (hezlibxdyRherd-nARtisopropyl-3-

i i sepropy
o)< 1" phonyPRMBEFFT ARG P stoiogte Sf'tﬁ%fﬁ“%f A SN B
yl)silyl] oxféedRyprdmehicist-bynicimeieiaiyipeiamleginoime@ at(F@HafafY aergigyg to
g 0913@*{% IWomsbaamei %éﬂ@m)ssaatnonamddem@mgw earbohite (24emgtd.Bumalagere
eat ed under §5ct

oat o0, u"Cersch] ol o UL sy B9 S0c' et ST ERP 26 A B veo
sol vent ren’d\?@ﬂj g {hg Selyent gemoved in vacuo.The residue was then partlt:oned between water

yi el dN- (5- { ((ddw)iy dndidictieroinelharey{40rdi),rtied laydrg sriphmiek ary Jhe 2afidol9lafed ekt(abRy Wik
E)gle:’lslog opyly %mj} ﬂ&%orrcénetl?aﬁg n40m ). The comrl?]lnle]% orgamcs were drrz]e %rrnggnesmm suiFhate) and
y X -2- X
net hanesu f d?\ed‘?ﬂ]"ﬁé r%{%"‘ygf?l‘? 4G 'g’evﬂgst r“@g}’ﬂfﬂlg%”’% }é’gﬁgqyyon e
mz 811 [ MrHiutingtirediaioxametraneuaisthalios8as] amsepniar 98/6/0.64h §I70H bt wpvnel jerfymish
and et hanolthe(t%g@ampa,ngdésrd@hhydoafg netri hydrofluoride (88ul, 0.54mmmol)
was added i roomtenperature. The reaction was
P8Rl -

stirred for the sol vent renoved under reduced pressure,
t he resi due was di ssolved in nmethanol (10nl) and 880 25 amonia (1mdl)
and the 30! vegdarti@gyved under reduced pressure. The resi due was

puri fied by col ﬁm@%m&&g&;ﬁmwpm t4'(b9§r(ﬂ$'3 ey

di chl or onmet harrer et Nanol. 88U annb
the title conpduderehendlefimainhenviidi

2
0
. Sl
0

HO l
he g
0
8-(benzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropytamino)-1-

25 phenylpropyllphenyljethoxy)phenyl]-11-dimethylethyl}amino)-1-{tert-
butyl(dimethyl)silyljoxylethyllquinolin-2{1H)-one (Preparation 68, 370mg, 0.37mmol), ammonium




N-{54(1R1- 2- ({24443-{3-111R1- 3- (di i sopropvl am no) - 1- phenvl or opv1l- 4-
hvdr oxvphenvl | or opoxy) phenvl 1let hyl | am no) - 1- hydr oxvet hy11- 2- hydr oxvoh
envl | net h‘%?)e | f onam de

N-{5-[ (1R) ??1”8?83 butyl (di met hypsi | yl Loxy} - 2- ([ 244- ( EEHEIR%] al
i sopropyl am i no) - 1-

phenyl propyl] - 4- hydr oxyphenyl | pr opoxy) phenyf| et hyl | am no) et hyl i - 2-
hydr oxyphenyl | met hanesul f onam de (Preparation 10, 98ng, 0. 11lmmol) was
di ssol ved i forbategp34atyy drofiah and eavialaivt heidridaoh caai (108mg) were mixed in
triethylam nebhd hyely 9fd tateb 48 8§ @5 Udder Q- rﬁ%ﬂémﬁt%oyﬁ&ea@l@ﬁibht fERe@éiiBn mlxture

portion at room tenperature.

and the sol V@hth ePéﬁgE%aanHﬁ@rd tPrQEHﬁ‘c%%‘tepr@?mﬁ? gl?’ratf ﬁ%lv‘?"ééﬁwgd \ﬂavawo The
di ssol ved | mestabe haws| (i) bandol@80 ahworicarafiymign asifrat heel s glwiemt with
renmoved ql hlBl%ﬁilHﬁiQﬁ!a rpétﬁa?léllﬁsg aFnﬁ‘l ob(lh &l73/2400.85 b QWQM ts%f\; §8brhé)-to ifsh e tite
was di sso vea 1) d precipitated with an excess of

di i sopr opyl éf’rﬁ%?“”d?sh%g% €Brs-d vvas collected by filtration to furnish
the title coRpSund8asivrtihite solid, 16ng. LRMS: nfz 718 [ M+Hr.

Exampl e 3 NA5-r (1 R)-2-(12-121-(4-{3-ro

R) -3-(Diisopr OEKI am no) t phenyl propy11- 4- hydr oxyphenyl i but oxv) 15
phenvl | et hy ) - 1- Iwdr oxvet hyl | - 2- hydr oxvohenvl | net hanesul f onam d
e OH 10 N-(5-{(1R)-2-[(10-{3-[{1R)-3-(diisopropylaminc)-1-phenyipropyll-4-hvdroxyphenylldecyllaminol-1-

N-{5-[ (1R) - hydrblyhii: HerBhainesioydnli@xy} - 2- ({244- (4434(1R) - 3- (di

i sopropyl am no) - 1-
phenyl propyl11l- 4- hydr oxyphenyl } but oxy) phenyfi et hyl | -@o et hyl ] - 2- hydr
oxyphenyl | met hanesul fonar’nge (Preparation 15, 190 kg.~0. 22l ) was
di ssolved in tetrahydrofurn 5rrfL) 20 and N, N-di et hy et hangm ne
trihydrofluoride (0. 2pTx C & te e hours a
m xture of tetrahydraqturan (5ml) and 880 anmoni & (.5 9\%;1 \A@T;e added and
after 15 m nutes bHPne was added, the organic |ayer yese&irat ed,
dried (magnesi um sul phi&g) , filtered the solvents were renoved in
vacuo and the residue wgs purified by col um chr omat ogr aphy on silica
gel eluting with dichloronethane; met hanol: 880 anmoni a%éQ [2/0,2 to.
92/ 8/ 0. 8 by Patadiymelydmside §10%, o icahon, 7amp) W?Sea%ﬁﬁ%ﬁﬁan SOt ot @MUY
90ny. LRVE: fanhate 73R4y} 15461 mal) and EXderiienzyipxy)-5-[(1R)-2-{[10-{4-(benzyloxy)-3-[(1R)-3-
g*hg ﬁgi §| ept(éryp%yl%w - BoHeAVIbrSEHRAYHEE-80) -yl NytierbapNdretdyhiylr oxy

1- hvdr oxvet F?%’f}%th@] WHWB‘F%HWPW&(W%%%OP fof0mar §ae1mmal in methanol (10mD at
2007/ 107828 RET &mprainrz Tieaedaon was heated under reflux for 1 hour, cooled to room temparature

N-(5-{(1R) - Lpd EllEe?JdtthlléUéWArfJ&HeﬁEtThéflﬁﬂrﬁtb'vﬁéls]c@ﬂé}ﬁbd and d séidert (ekfRyedin(Wdbioso

ol et hyl ) - 22y ar oy DHEHO Ty A Em P YT SR Rusogpmiemng) -
0. 087m*r033(; whenytopdld- Imwxymemv&@qcﬂ}wwmmﬂﬁﬁwrmbenﬁhd‘ethaﬂesulf‘ﬂnam*de as'a -
N, N- di et hyl edphas ¥k ReidGel bfinbyich efrhserliFes: (m7sh 1 v+H)'. FBsmddure wassdissdigdetin

dropwi se. Af ek eyg;ogur%oébﬁg %ea @{n@ gﬁ%{ﬂg&ﬁha&fb&%uoﬁa@(ﬁﬁ% @mmnl“@s

(8mL) were a vent was renov
vacuo. The rddgdduenageeionpidaw iraweiare Tonteastisniehsined Dht? e %‘SFR?éHLE’E"f
renoved in vasdvad agadr nedune plessure shal vsicua svap ulisséliveddin byethangio(10mi) and 880

chromat ogg aphy, /A (ﬁhls hl&iathggélve‘ﬁ{ kbl L)P{Hérheduced pressure. The residue was purified by

di chl th
Vol ume) t o AN SHTRIZIEPD 81 FUFLGRpBURE UG T B eafoygig, ammonie

(80/20/2.0 by volume) to furnish the title compound as a glass, 35mg.
LRMS: m/z 697 [M+H]".

30 Example?2
N-5-[{1R)-2-{{2-[4-(3-{3-[(1 R)-3-{diisopropyvlamine)-1-phenylpropyi]-4-
hvdroxvphenvlipropoxyiohenyllethyllamino)-1-hydroxyethyil-2-hydroxyphenyl

methanesulfonamide



LAMS: mz 670 [ M+Hr. . Exampl e 6

N;]{g F( 1Rﬁ 2- (f 2- 14-(2434( 113) - 3-(di i sopropyl am no) - 1- phenvi propv1l-4
- hydr oxvp v v) 15

phenV| | et h% am no - 1- hydr oxvet hv1l1- 2. hydr oxyphenvl | net %Tfl[]éBg?J 7@8%5% d
e

N-{2 (benzyl oxy)-5-1(1R)-2-({244-(2-(4-(benzyl oxy)-3-[(1R)-3-(diisopr
opyl am no) - 1-

phenyl propyl i phenyl } et hoxy) ghenyl | et hyl | am no) - 1- { eyt but yl (di met hyp
silyi]oxyl ethyl]phenylinethaneful f onam de (Prepar af 22, 78ny,
0.078mmol ) 20 was diss M et’ha (2m), arrrmnlumfor te
(200ny, 3.17muol) d, heat ed £ 3
hydr oxi de (20% by wel ght car bon, 50ng, 0. 07 was added and
after 30 minutes the real ’g’n was cool ed to roo t e and the

m xt ure was f

Vaous, The s e PN EeOhERASHER RERy E‘f"&s 3oa; iéfﬁ%%“” !

N, N- di et hy! eqhnra/#paq%érhrqr?wlﬁm&mmlpa@w% mipp §'7¥9f?ﬁ|) was added 25
and after 1 mjaeppbényredthempaliovatien drieshraiond mheamgamtmmmom wdsudigsohag in
stirred OgertetFthd?cgfuraﬂglﬁw Féﬁgéﬁ%nmIfa%@??é@\giarlnﬂeﬂf%%ucﬁlﬂg(dsm% SRihdlfs

di ssolved in anmoni a h ol vent s

e Ch €0 Chcacin GBe PR EL1oBT SRR HSe Tha BciR g e T 0 R et
WD 2007/ 107828RET/UnBROBTI0E0 RebSUrF,Ohe sésidum vk rdinsalvestyinap#fyansh (1§I“l)|ﬂf'd 880

gel eluting am;ﬁ&alaclhmwtﬂaséﬁaaﬂ@ma@ammledﬁ&a pPIEEM B todyid P2t sdie. The

gg/ 19/ ith\)/é V‘WLJ; %ﬁt 0.1 m haéxlg$mb prempttnggwga exc%sg\@iJ éugop%%bllatﬂer the

N—{54( 1R} 02- spﬂceua(smol{em@ HzR)ltf%!DfQ19|flilf§®1)fh@m¢|°awp%?aiaﬂh'@rﬁﬂ%i‘@'ﬂﬁrll 4- hyd
roxvphenvl | s n)z 718 [M+H]".
hexvi | am nol - 1- hydr oxvet hv1l- 2- hydr oxvphenvl i met hanesul f onam de
OHveyMe HO O HN,, S,

Example 3

15  phenvllethyliamino)-1-hydroxvethyll-2-hvdroxyphenylimethanesulfonamide

OH MeY
J@/‘W\@ C.

e

Me

N-{5-[(1R)-1-{[tert-butyl{dimethyl)silylJoxy}-2-({2-[4-(4-{3-[(1R}-3-(diisopropylamino)-1-
phenylpropyl]-4-hydroxyphenylibutoxy)phenyllethyl}amino)ethyl]-2-hydroxyphenyl}
methanesulfonamide (Preparation 15, 190mg, 0.22mmol) was dissolved in tetrahydrofuran (&ml)
20 and N,N-diethylethanamine frihydrofiuoride (0.2mi, Tmmol) was added dropwise. After 29 hours
a mixture of tetrahydrofuran (5ml) and 880 ammonia (5ml) were added and after 15 minutes
brine was added, the organic layer was separated, dried (magnesium sulphate), filtered, the
salvents were removed in vacuo and the residue was purified by column chromatography on
silica gel eluting with dichleromethane:methanol:880 ammonia (98/2/0.2 to 92/8/0.8 by volume)
25 io furnish the title compound as a white foam, 90mag.
LRMS: m/z 732 [M+H]".

Example 4 -
N-(5-{{1R}-2-[{7-{3-[(1R)-3-(dilscpropylamino)-1-phenvipropyll-4-hydroxyphenoxytheptylaminol-

30 1-hvdroxyethyl}-2-hydroxyphenylimethanesulfonamide




Me

N-{5-[(1R)-1- {[tert Butyl (di met hyl ) silyljoxy}-216-(4-13-[(1R)-3-(diis
opr opyl am nP}l

phenyl propV 20917‘“rqyfmgoxyphenyl | but oxy)J,‘hexyI ] am no} et hyl ]P%TIWWQW%%
yl } met hanesul f onani de (Preparation 28,” 420ng, 0.51mml) was di ssol ved
in tetrahydrofuran (6ml) and triethylam netrihydrofluoride (415ul,
2.55mmol ) was added. The reaction was stirred at roomtenperature for
4 hours and the sovent renmpved in vacua, the residwe was dissolved in
met hanol (1m) and 880 anmmonia (1nl) and the sol vrermved in
vacua, the residue was 15 digsolved in nmethanol (1mf) andy880 anmmoni a
(1nl) and the sol vent Vagu e .0g A .J/L'kﬁes
purified by colum chro graphy on silica ge uting wt

di chl or onet hane: net hago1x880 aMroni a (89/11/1. V™ 0HOM et o furnish
the title conpound as a gl low solid, 26ng. LRMS (ES) . mz 712

[ MtH] . 20 Exanple 7 Nl-gwsﬁ%

R1-2-({244-(4-13-1111:11 di i sopropvl am no) - 1- phenvl propv1l-4- hvdro
xvphenvi | butpwev)1rehemardugiiivmbhagiyiieede-L-tavd RY- &wmpknpmmma)htmenylpropyll-dr

roxvphenvl | f IJE) k %@é th }2 hy rox heny methanesulfonamlde {Pre aratlon
INI- {sipg LRH ;rﬁ fp@) Cgigéggiﬁ was litfssg%\lﬁad m11 ¥etrahyd¥ uran (gmi} ngzl (gd[LtEnyet anami e

phenyl pr opy kinyédrolyelde ki pheasthihai tvax yodeth eirepivisg.eitley 1§ Aonrs a mixture of methanal
I no) et hyI ] mé(grﬂ%%ﬁ@%’d)g}ﬁrﬂ&l& FSWE @de a'h@ ?Hé;%'nqﬁhtgto’the g&@ﬁgwas removed in

0. 35mmo
triet hyI am n‘@f"l":; %5‘8’?6‘9‘?% %eéo'(‘ﬁ’ 9'ﬁ‘il°rg'rfgt qﬁﬁlvﬁaﬂ'ﬂ'&o‘m%ﬁd’ agYQ£Iin

m xture sti ram&dthevmsidueg htasabunﬂed) nbyvt @dipen athenmeatogieghy adny @iticsf (gela slufi@niwyin

and 880 ammypi, SR AR e7/08 B8 @ byWBlume) to furnish the title
2007/ 107&88PCT/ 11 2007 '%&@%3 80 stirred for 20 m nutes, organics

wer e t henVsePRPAEF® 4K %% t h saturated aqueous sodi um hydrogen
car bonat e ( 1GWVEr m/agTeiMitli-ne (10ml), then dried (magnesi um sul phate)
and the solvent renoved in vacua The residue was purified by colum

chromat ogr a 0 ilica gel eluting wth

di chl oromt%@gﬁffhanol 880 anmoni a 98/ 2/0 2 to 88/ 12/1 2
volume) to : R o3-(siigeproptamiae-1-p - mhe
LRVE: m156%ﬁ_|ﬁﬂéﬁﬂtw@wgﬂcw
5-1(1F) - 2-0244- (443-['(1R) - 3-4.di | soor opyl am no) - 1- phenvl or opyl | - 4- hvdr
oxvohenyf f but oxV) 10

phenvl | et hyf f am no) - 1-h Xy % dr oxvo ?HnM \(]Il—ﬁ one
HO
HN. .0
/SQ‘
ulo @-

N-{2-(benzyloxy)-5-](1R)-2-({2-[4-(2-{4-{benzyloxy)-3-[(1R}-3-(diisopropylamino)-1-
phenylpropyllphenyljethoxy)phenyllethyllamino)-1-{ftert-
butyl(dimethyl)silyiloxy}ethyllphenyl}methanesulfonamide (Preparation 22, 78mg, 0.078mmol)
20 was dissolved in ethanol (2ml), ammonium formate (200mg, 3.17mmol) was added, heated to
reftux then pafladium hydroxide (20% by weight on carbon, 50mg, 0.07mmol} 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 (2mi) and N,N-diethylethanamine trihydrofluoride (59ul, 0.87mmol) was added
25 and after 1 drop of methanol was added and the reaction mixture was stirred over night. The
solvent was removed /n 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



5-t(1 R -1-{Itert-butyl (d imethyl)silynoxy}-2-({214-(4-{3-[(1R)-3-(d

i i sopropylamin o)-1-phenylp ropyl]- 4-hydroxyphenyff b

ut oxy) phenyf.i f amino)ethyll-8- hyd roxyquinolin-

(Preparat %Héy}%gﬁagm\; 0. 37mmol ) vvas?dl ssolved in tet %é%@‘%?“&i‘?

(5mL) and triethylam netrihydrofluoride 15 (0.30m, 1.9nmol) was

added, and the m xture stirred overnight at roomtenperature.

Tetrahydrofuran (6ml) and 880 ammoni a (6ml) were then added, the

m xture sti koledn foaromagrphube silica pgagiitng wilh r dichiohemetivopmetiaral8dh gnmonia
washed with uRBEOMAE Qolic 14¥rL) . t hen

brine (10rrTL)(‘9‘%@}2ﬁfg%ﬁﬂ1 #gﬁﬁﬁ‘gﬁjﬁﬁnéﬁﬁﬁgﬁgb and the sol vent renoved

in vacua. Tﬁgmﬁe@{zaﬂ‘é[%@ purified by colum chronatography on silica

gel eluting with 20 di chl oronet hane: net hanol: 880 ammonia (98/2/0.2 to

88/ 12/ 1. 25b)éxglg ,grge) to fur nish the title conpound as a yellow solid,

LRVS Exg

5[(1R) Lk-u:x. i g RO QDY RN 1 of - 1-phenyl
propyl ] - 4 hexvﬂammoH hvcfroxvethvl]-2-hvdroxvphenvl}methanesulfonam:de

hydr oxyphenyl } but oxy) phenyl | et hyl } am no) et hyl I b e-MiWBMdi ol OH HO
WD 2007/ 107828PCT/ 1132007/ 000649 81 N e
5-[(1R)-1-{[tert-butyl Bt yp)\sTqu- (Y212 E-F3-F(1AR) - 3- (di |
sopr opyl anmi no) - 1- phepy 9 Me

4- hydr oxyphenyl } but oxy) g ePnYI ] et hyl | am no) et hyl | be@‘ue 1, 3-di ol
(Preparation 34, 555nm, W ~Hemmol ) was di ssolved in tet rahydr of uran
(8nl) and triethylam netrihydrofl|luoride (0.59m, 3.6mvl) was added,
and the mi xtNdi5é(1BI--fiedBubicimethgaitylay)-3-Eoie-H e @isgprapyianino)-1-

Tet rahydi@f %ﬁ%]pﬁpﬁl@ﬁyﬁroﬁmerﬁﬂ&f@‘mﬁe@ﬂ@ﬂllﬁ@éﬁﬂm -2wgtexypheyliraspdsulfotamide
mixture stirged for 20 r’gngé 5 rg@}”'&%r%ﬁ thq %&@Wuﬂff&& a(@ﬁin) and

washed vmth ISS ur a ec%I ueo ogen car onat e ("(78%%
brine (10n friethylaainetipydediverida gyt 6@?@&’% M3t éﬁ'deﬁnahet fPactiop ' "%ﬂeﬁd@
in vacuo. Thengeemirdie MSurpuahd fihee doveyt embovetnin olarerditeo psidipsh wad Missdived 0o

el elutin o (880208 1
gg/ 12/ 1. 2 g 'ﬁ%l%ﬁdgef@] %B?%[ﬁgﬁﬁ% F}‘ﬁh}{"ﬂaﬁﬂe mn@r@m@Wd n (8&lo2h redidu was

sol i d, 51ﬁ>rg dISECFIWQ in meglalgggmﬁ? g9, anminia (168 and m%l\?_ogrgnt rerElTeg\'{Pn v, Tre
Rl1- 2- ({ 243- (&4BAd 16%) -vBas( churaf@gprb@py:btam chromatography on silica gel eluting with

i no) - 1- phenyl b Rmkhnctndtishomss Féh]%\ﬂtb'(@/ﬁﬂxwt}y véfarme) 1o fumish the title compound as

ghe%l :a;t hvf ty wso? %ana/droxyet hvl 1- 2- hydr oxyphenvi | net hanesul f onam d
LRMS (ES) : m/z 712 [M+H]".
20
Example 7

N-{5-[(1R)-2-({2-[4~(4-13-[{1 R)-3-(diisopropylamino}-1 -phenylpropyi]-4-hydroxyphenyilbutoxy)
henyllethvilamino)-1-hydroxyethyil-2-hvdroxyphenyliiformamide

o
HNmo O’WQ;A’N\(

25  N-{5-{(1R)-1-{[tert-buiyi(dimethyl)silylloxy}-2-({2-[4-{4-{3-[(1 R)—S-(diisopropylaminp)—1 .
phenylpropyl}-4—hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]-z-hydroxyphenyl}formamide
(Preparation 30, 280mg, 0.35mmol) was dissolved in tetrahydrofuran (5mly and

triethylaminetrihydrofluoride (0.29ml, 1.8mmof) was added, and the mixture stirred ovetnight at
room temperature. Tetrahydrofuran (6ml) and 880 ammonia (6ml) were then added, the mixture




HN, S\\, O

N-{ 2- (benzyl oxy)-51[(1R) -2- ({2-[3-(2-{4-(benzyl oxy)-3-[(1R) -3-(diisop
ropyl am i ng

phenyl prop\)’?)]zﬂ‘ﬁéqugﬁz? et hoxy) phenyl | et h%l | am no) - 1- {[tert?%?[’(”a?ﬂﬁgt hy
psilylloch ethyllphenyl}nethanesul fonam de (Preparation 39, 257ny,

0. 26mmol ) was di ssol ved in ethanol 20 (20nl) and amoni um f or mat e
(325ny, 5.15mvol) and 20% pal | adi um hydr oxi de on carbon (36ng) were
added. The siiiréd &d 20aaiottes) rorganiss heat beh a¢pa&Q, ardf vashed withy gaivrafed ragheaqus
anmoni um for@hrﬁ h&d?gg}ggarbénageﬁm }heﬁﬂ%e%%lpﬁlleh ald Hh@')é@tb@&bl té)Bnd the

car bon wer e

hours. A1 orPoUEE TS &1 K6t {‘%ﬁ%‘;éjﬂd%f“’&? 8U"f*ﬁ1?| 3 St Shatp il §h sfep oo
sol vent r enmiaiog iwith \dichisometizhametharoREA1Immentan(ASIAAA fio BHER/E.2(1B2BHe) to
5. 150l ) 525,62 6 Abbaaysh bdii@xiderary, car bon (36my) wer e then
added, and tFﬁqthsérm ated to 90C for a further 2 hours. After
cool i ng, S (782 filtered and sol vent renoved in vacuo. The
resi due vvas di ssolved in nmethanol (10nl) and tetrahydrofuran (20ml),
and triethylggmpgty i hydrof | uoride (0.25nl, 1.5mvl) added. The

m xture was veq ua
The resi dus SMEBGIAGRI AL ??2%°ﬁ§P%‘$‘p”°§3%?§“%L?Y?%£‘LE"” BRI 1T
and the 39| \nhenvieteiamise)-1ipyds: ey e g-oTBi s was repeated and
the residue was purified byomol um chr omat ogr aphy on silica gel
eluting with dichl oromethans; hanol: 880 anmnia (99/1/0.1 to
80/ 20/ 2.0 by volune) t
ether, the title co
[MFHIt WD 2007/ 107828P,

roxv-214- hvdr oxv- 3-
(hydr oxyr net hOphenvi | et hvft am nol et hvi | phenoxv) et hhenol OH"COH y
HO 5HO {2- (benzyl oxy)-5-[(1 ‘

R) - 2- ({ 213' (@]Pﬁ¥t)1 I)%i?y[]tfnn@'}&-(‘{.:’i.a 4((111{3 BFBQMkbREBylamir)-t-Shenylpropyi]-
phen | pr opy 18 %E TR L s Aol 2 e o

et hyl)silyl I
0. 48mol ), aaOﬁnm &mm@} weR eised/ed iy, tetahGiatire) )(Sr@lhan%%wamr"a hygrpfiucride
hydr oxi des onp, Q@rﬁipqmrr(nﬁﬂrfﬂhs \éﬂdiﬁ, anll I the edxtira Qitrbd rveémight S0 oo temPbrature.

mnutes. 10 fﬂ&&v@@fura%% gnaf8 m&%@mg tﬁ d-ﬁHH’%h) h@ Mixterd .@nrred for 20

pal | adi um hy eonc mxture{i F‘
at 90C for f"ﬂlf“{t?FePrQS'(UCW'ﬂEtﬂ'@@ SBFNW%E? “Eﬁfaﬁdéﬂthtsamf%“&rﬁqt‘%%éP Y @’%ﬂ‘%ﬁ
stirred overaaibgite (1tJinB,rthér1h‘rihdﬁGnmammfﬁrladr(rﬁagneﬁameslﬂiﬁaﬁh@d 18 Shventirgmened

20% pal | adi %’ﬂ‘)amf %!f- J&iRB ue?a@.rgkmeo( EPEHerY\'%Fn%maﬂgﬁ y &efsméaegéitdm.ﬁg RGth
at 90C f gé hour

ter cooling, the tered
201 vent PRt paTan SRR A 1ang 2 b BoVhe b b Ehie 18R trege
and tri et hylcampouet Bé Ayellpebdliddi®inde (0. 47ml, 2. 9mol ) were added and
m xture stiniRe: @703 @ays at room terrperature The sol vent was
renoved i n vacua and the resi due was di ssolved in nmethanol (10nml) and
880 ammoni a (1nl) and the sol vent renoved under reduced pressure.
Thi s was re;ﬂamalﬁand the residue was purified by colum

Gl i o os? Rt Eme Bdibre el vlokims. "*‘S&ﬂ“"ﬁ’a‘“’f"’ or80/ 2072.0 by
vol une) to fﬁ?rﬁxygﬁ %%F’B% \’/\]lgﬂgﬁﬁ\ hgl Tl 3ne ”3 d| i sopropyl ether,

the title conmpound as a whi s,olld 95ny. LAIVB mz 641 [ MtHr.

B SW > ob'd
5



54(1

R) - 2- (12- 1442- 43 1( 1R) - 3- (di i sopropyl am no) - 1- Dhenvi pr opv11- 4- hydr oxv
ohenvl | et hoxv henvl | et hyl | am

i no) - 1- hvd¥8 ‘H{lﬂ % benzene- 1, 3- di ol PCT/IB2007/000619
5-[(1R)-1-{ftert-butyl (di met hyl)sil yI?loxy)-Z-({244-(2-{3-[(1R)-3-(di i
sopropyl am i no) - 1- phenyl propy1] -

4- hydr oxyphenyl | et hoxy) phenyfl et hyl } am i no) et hyl ] benzene-1, 3-di ol

( Pr epar at i ors-gR)-14Tetragiy(@meBypidloxyag2-ti- 8 oI 1R e-(Hisopratyizanio}- 1-0Bariproayid

t et r ahydr of Uz{@)aro%ﬂéﬂk?}butc@drbghQ\QIe{h&?eﬁ’{;Wét%é?&ér{eH@&%[0 ﬂ?rﬂﬁtﬁﬁf 648). $38Hg,

1. 4mol ) adde rni
2007/ 107828%”@2‘@@7?‘%@%@ %a?yﬂ@ﬁlf%"h@"@o?ﬂf‘eﬁ‘f?t“ﬁ%ﬂ%?}r drpffiiogjde. (P59

The resi due 3susnali gascddded] aha theat idanaclirddl Setjghbatido@s Gramibig. deifahydrpfuran
and the sgl vggh aﬁ@w&ﬂm&mﬂ@fmnrﬁéw%q chﬁé%ﬁ%iérrﬂxtur'Emtuﬁed/\ﬁﬁzdi @m@& Eblgand

t he residue was m,, chr omat o hy .on

el uting wit @ﬁ? 8?p8F?getdhaSﬁé"aﬁt§e#H'ﬂtHc§i{ ?%‘% a:ﬁgr?ﬁ?g g E? gareghate (10md),
80/ 20/ 2. 0 bythandhrinerg}0mllp tHen roripds tnadhesiun sulhats) @mrﬁ@mﬂefage@%macseﬁf@e
LRMS: iz 63’35:&{1%"%&13 purlBidBMBY} € cdi@mn  chromatography on silica gel eluting with

N {54(1R) - 2- 6%1%%1%? ss% dnfthdnORE2RBY! B'HaN 9 25 RBRMY BB el

vdr oxvphenvl Chff’uome
phenvl | efl Ay |domaeuie ps 2 whitedelk §€8v11- 2- hydr oxvphenvi | formami de OH  OH
y Ny LRMS: m/z 655 [M+H]".

N-{5-[ (1R -1-{[tert-butyl (di methyl)silyl]oxyl-2- ({214 (2-{3-[ (1R -3-(
dl i sopropyl am i nQ) 1- phenyl propyl]-4-hydroxyph enylleth oxy)ph

enyl ] et hyl }aﬁﬁ\'ﬂﬁﬁ)—@t hy1] - 2- hyd roxyPhenyI | f ormam: de (Prepar ation
46, 180ng, - :Bsmwzmsa—{emssm (dibach '

tetrahydygf [Jethyllamina)-1-hydroxyethvi]-2-hydroxyphen Imethanesulfonamlde

@”‘W\@V%\’Y*

HN,_ .~
o’

N-{2-(benzyloxy)-5[(1 R)-2-({2-{3-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyi]pHenyl}ethoxy)phenyl]ethyi}amino)-1-{[terl-butyl(dimethyi)si!yl]oxy}
ethyllphenylimethanesulfonamide (Preparation 38, 257mg, 0.26mmol} was dissolved in ethanol
20 (20ml) and ammonium formate (825mg, 5.15mmol) and 20% palladium hydroxide on carbon
(86mg) were added. The stirred reaction was heated at 90°C, after 2 hours further ammonium
formate (325mg, 5.15mmotl) and 20% palladium hydroxide on carbon (36mg) were added and
mixture stirred at 90°C for further 2 hours. Afier cooling to room temperafure, mixture was
filtered and solvent removed in vacuo, ethanol (20ml), ammonium formate (3256mg, 5.15mmol)
25 and 20% palladium hydroxide on carbon (36mg) were then added, and the mixture heated to
80°C for a further 2 hours. After cooling, the mixture was filtered and solvent removed in vacuo.
The residue was dissolved in methanol (10ml) and teirahydrofuran (20ml), and
triethylaminetrihydrofluoride (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
30 ammonia (Iml) 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) fo furnish, following
trituration in dilsopropyl ether, the titie compound as a white solid, 52mqg.
LRMS: m/z 704 [M+H]".



15 (10m), and triethylam netrihydrofluoride (0.18m, 1.1nmmol) added.
The m xture was stirred overnight and then the sol vent renoved in
vacuo. The_resi 211%9 was di ssolved in nethanol (10m) and 880 a i a
(1m) and VRGPt removed under ﬁguced pressure. TH IR0 Boda
repeated and the residue was purified by colum chromatography on
silica gel eluting wth dichl oronethane: net hanol: 880 ammoni a
(98/2/0.2 to.80/20/2.0 by volune) fo furnish the title 20 conpound as
a gum 69nmg. LRMS: m z 654 [ MkHr. Exanpl e 14

540R) - 2- ({ 2-gdmbr43- f (1R) - 3- (di i sopropyl am no) - 1- phenvi proov1l- 4- hydr
oxvohenvi | et Tox ]

phenvl | et hvf3IE8
8- (benzyl oxyh R ROXY :
| am i no) - 1- phenyl pr opyI ] phenyl }et hoxy) phenyl ie
ino)-1-{[tert-butyl (dimethygsilyl]oxy)ethyl]
(Preparation 47, 295ny, Q. 30AqDIN s _4i ssohved
and 30 ammoni um for nat e
on carbon (43ng) addgg:
stirred reaction was thenj heated at 90C for 2 houkg,”After cooling to
roomtenpgrature, m xtHPe was filtered and sol vent renoved in vacuo.

T cous oo BREnIoR sUAKER (s fate Reilorh q‘a‘ e disRblanng sat urat ed
R R R ; A ARBLIRBEIEML g ¢ ne

separ at ed,
sol vent re ntphe’dl}mﬁh@w@b‘mrﬂ' tre 49, 5P g, 0. %agno!)h@ﬁmdm@% (B?FWEE (ﬁwl’ﬂ@e?ﬁ&’ﬁ@l)

(10ml) and tg Q@ab)éﬁiraaiﬁru rf-@moﬂ@cﬁmdarboamﬁnfg; wert Rirteand &b dimdvra)fbi s00hindtes.

0. 30, q:rr’go u (I
Ehe sol v]ad]t )am OF’HgJ%r@a% Ellpﬁm égns] aer%v\zljgé{’ pgﬂaqwﬁ;))ag’g OEM%&Q%Q}
(20ml) and 8&C a#ﬁ@drﬁ”d mixiwe) stived atH°G dorviEpier SenBREES- LMH@FG Felegclaroom
pressure. Thémpende afPsiake dveniight, tilea fmeisd dnreorﬁmfopwté {6 @rdg, I9\5meral) Lanm 20%

chromat ogr aphy. R ﬁ)ﬁ}oksﬁé og%érb%n@hﬁg 98/ / e before s’nrrm? at 90°C for 1 hour. After
a

di chl or onet hane: ?Cgéf?{" %%drofuran

vol une) to foQpiAg.die PiKureyss| '@’%‘H‘ﬂd&'ﬁﬂ’ §1°59d3i’él’5|°8?/\,1
LRVS: m 5 6 {&nfiMridjtdethyBrdnefihgdrdBoride 0.47ml, 2.9mmol} were added and mixture stirred for 3 -

2- 1(1R) - 3- (dia}ssR Pdoﬁﬂ}%ﬁé]:htﬂt%) THe %N%Wa@l‘e‘ﬁmléd in$adud4ddiBe tdsidue was dissolved in
|( ﬁgl) et2 h\r/]?l?:)ﬁ‘)é(ei\{l'@? } é(grﬂijl?{do %r? %Trgma m?) angttﬁe gv%ﬁt”x%}n'o&ed%dgrar%uced pressure.

4-[ (1- {[ t er tThisutay Irgpitas af/ihe rasiphg wespuritied iy zalymp shrgmetegenhy.op glisasesheivipg
| ahm :j no) - 1hm\hﬁrwdhlbrdarré}fﬁhe :methanol:880 ammonia (99/1/0.1 to ao/éawzo by volumer)] tc|> )fur:;]lsh
4- hydr ox g“s}% yl ) phen
ol (Pr ep%(?aﬁ g%ﬂﬁﬁB'%%é'p‘gggéﬁép?%@%%}e?mewé !cjﬂd;%o v@ﬁ%&?ﬁﬁ met hanol
(2.9ml) and LidSer/zEs! Mty and anmmoni umfI uoride (112nmg, 3.0mmol) was
added. The reaction was heated to 40C and stirred overnight, cool ed
to roomtenperatilyg and then saturated aqueous sodi um hydrogen
car bonat e (ZOm .' eth I acet ate (20ml) wer e added The aquec
separ at ed arfd18E(13d4-@ef3H{1 Ris3-(diisqy eehenyipraoplisd-pydravohen

dri ed (n2%neaenyets

- (30m)

d0ng, 6.1 and 20%p Iadi u hydrOX| de
#D 2007/ 107 CT/ 1132000619 84 The

5-[(1R)-1-{[tert-butyl(dimethy))silyljoxy}-2-({2-]4-(2-{3-[(1R)-3-(diisopropylamina)-1 -phenylpropyl]-
4-hydroxyphenyllethoxy)phenyllethyllamino)ethyllbenzene-1,3-diol  (Preparation 44, 174mg,
0.23mmol) was dissolved in methanol (5ml) and tetrahydrofuran (10ml), and
30 triethylaminetrinydrofiuoride (0.23ml, 1.4mmol) added. The mixture was stirred overnight and



25 vacuo. The residue was purified by col um chronmat ography on silica
gel eluting wth dichl oronet hane: net hanol: 880 ammoni a (80/ 20/ 1.0 by
vol unme) to_furnish the t|tIe conpound as a glass, 55ng. LRVE: mz 641
[ Me1- 11+, WO 2807 é%tf g 1 PCIB2007/000619

N (5-1(1R)-2-1(8-{34( 1R) 3-(diisoor opy:'l am no) - 1- phenvi propyl1- 4. - hydr
oxyphenvl | oct vftam nol-1- .

hvdr oxvet hvg- 2- hvdr oxyphenvOret hanesul f onam de WO

2007/ 107828Rfdd hd 3IBOETT rO0EL 91 SBudOh©resiaNOwaR diss@ed 118 methanol (10ml) and 880

N-(5-{(1R)- ]arrirLérﬁd(; ﬁmp%ﬂ ke QoiB: homhovsd Lindle} R¥dett Prebéifa, {ﬁrslv(awépeateﬁ did ge

propyl anm no dr ox oct
i no] et hy11- 2’9?1 r o h@'r‘f@émlbﬁar?@éﬂpf oc%g’fﬂawé@h@br 'g SR o 8°!5 5299 g jyith
0. 095mMmol ) \ddhlatinedfehsadthanel: 888t anathanidr (@Wﬁméﬂo(@ﬁﬂff Odqyd/olume) to furnish ihe title

triethyl agi %Hpbm%gffgaupggn@ (90ul, 5 0.54mmol) was added in one

portion at r The reaction was stirred for 12 hours
and t he sol Zzg%\?gg*'ﬁnder reduced pressure, the residue was

di ssol ved in nmethanol (10nl) and 880 anmonia (1nl) and the sol vent

renoved unddixamplei@ed pressure. The resi due was purlfled by col um
chr omat ogr apipys-jom)-gi(oi e e-igah REed-id indifio)-1-phenylpropyll-4-hydroxyphenyltethox
di chl or oggt L. Xaer.”)glh SeRifordarh@e 85/ 15/ 1. 5 by

vol une) '?g Mﬁiﬂ{%ﬂ@% %f’ :(’:c OlT%ddr ngeﬁhsoerl Iaowesol id, 10 34ny.

LAMS: mz 668 [ MrH] 4. Exan |

N45-{ (1R) - 2- 112 14-1(5-13-1(1
R) - 3- (di i sopropvl am no)
1

-3-(dii ' - Mp@4 hvdr vitgent vl oxvi
5 /\ﬁ/m\\/ﬁ@/
pheny8et hvhami nol - 1- HfIr okvet hv11- 2- hydr o%vphenvOref hanesyl f onami de

N (5-{(1R-1-iftert- buty’f"’(\cil met hypsi | yl | oxy) - 2- 1( -1(5-13-[ (1R) - 3-
(diisopropylamino)-1- _
phenyl propy1l] - 4- hydr oxypher cyl } pentyl ) oxy] phenyl } ettiypam no] et hyl } - 2-
N-{5-[(1R)-1-{[tert-buiyl(dimethyl}silylloxy}-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1-
phenylpropyil-4-hydroxyphenyijethoxy)phenyljethyllamino)ethyi}-2-hydroxyphenyliformamide
(Preparation 46, 180mg, 0.18mmol} was dissolved in methanol (5ml) and tetrahydrofuran
15 (10ml), and triethylamihetrihydroﬂuoride (0.18ml, 1.1mmol) 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 ammenia (98/2/0.2 to 80/20/2.0 by volume) to furnish the title
20 compound as a gum, 69mg.
LRMS: m/z 654 [M+H]".

Example 14
5-[(1R}-2-({2-]4-(2-{3-[{1 R)-3-{diisopropylamino)-1-phenvipropyil-4-hydroxyphenvliethoxy)

25  phenvilethvllaming)-1-hydroxyethyil-8-hydroxyauinolin-2(1H)-one
H
N OH
A L
o x Y

8-(henzyloxy)-5-[(1R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-

phenylpropylphenyliethoxy)phenyllethyl}amino)-1-{{tert-butyl{dimethyl)silylloxy}ethyllquinolin-

2(1H)-one (Preparation 47, 295mg, 0.30mmol) was dissolved in methano!l (30mi) and
30 ammonium formate (380mg, 6.1mmol) and 20% palladium hydroxide on carbon (43mg) added.




hydr oxyphenyOm et hanesul f onam de (Preparation 61, 250ngy, 0.29 mmol)
was di ssolved in 20 tetrahydrofuran (10m) and nethanol (O. 5nTL) and
triethylamnpetrihydrofluoride (1.0m, 6.1nmmol) was added.

reaction w43 I/]r()ysga for 3 days and tF{ sol vent renovedP?Wgﬁ?{ﬁ'gﬂmgrhe
resi due was di ssolved in 880 ammoni a ml) and the sol vent renopved
under reduced pressure, this was repeated 3 tinmes. The residue was
purified by colum chromatography on silica gel eluting with

di chl or onet hapetiret Badiod waShen hemsi a4 90L5iobE Bods. bAftew cdolimpetp roan fanpaiasie,

1,101 SOty S Y 08 P 1

2-f(1R) - 3-( (ﬂcgtgtgﬁ%qugrﬁaturated aqueous sodium hydrogen carbonate (50ml). The organics were
i NO) - 1- phenyskpragy Whsded( vith{ Btind 2he{ riddRYmé&nhsian culyhdds) Znth idk enlweni3removed in
lél?%/?g_oi(y et Wyl ) PRENVdslaEd USRI RQAIRINY WRRAA POMP Hid e RIVeBRtan Ehl), and

-{ [t ert - but yleylaminehpydrdiuprise@ROml. H8mingh agdedsThe T%“r%w"('sd pined Sy SHSH nf
no) - 1 - phenyteaprioggbivent moved in vacuo. The residue was dissolved in methanol (20ml) and 880

4- hydr oxyp h%ﬂh‘rloh#a%r% wme @Mll:én&?'}éﬂ%bé@urﬁdaou)a%ba brbsnd, ytid g ‘Jémhtbd/ badohe

nol (Preparation sol yed

(4nl) and wé?%q?‘ o""‘%"rm ““ﬂ%’d g‘fm&ﬁ‘i"ﬂ?n AT a"raif’afag"(vlsaﬂ s""%' - %h%\/a it
added. Th@ rd@abmﬁnammethwta@a anappdoyB2de ﬁPf?@aOcWé’P‘Hi“@h‘P furpiah, &he; 1Hp
m Xt ure was ¢gRpduRd afa dele@bivioak, 3ergved in vacuo. The residue was
purified by & uﬁﬂ?ﬁgﬁﬁk ography on silica gel eluting with
dlchloronethane 880 ammonia (100/0/0 to 10 90/10/1.0 by
volune) to furnish the title conmpound as a glass, 84ng. LRMS: m z 669
[ MtH] t
N-{5-1(1
- hydr oxyphe i
phenyl | et hy AYEERAES YNNI IR POt
e succinate salt o
N(5-[(1R)-2-({2-[4-(2-{3- L)(lR) ropYI
4- hydr oxyphenyl ) et hoxy) _ .
phenyl ] et hyl } am no) - 1- hydr o etHyl] 2- hydro o] net hanesul f onam de(
Exanpl e5, 2000ny, 2.84mmmol s dissol ved i t hanol{ (8ml) and
succinic acid (336ng, 2.84 yin 20 wat er mL) t hanol (2nd)
was added in one portion to §heggtirred solution atlroomtenperature.
Further water was added until the salt appeared as a gum whi ch was
seeded wi t h 4g(1spetertaiyRdiasthWilyldg-s@d-f-(P{RYiRagtigonrgylaained1-piEngpropyl}-

m xture was lhgln x&y&g&t%p@ﬂﬂ]{eﬁtﬁ Mrﬁ%tr@ﬁﬁi‘%%éﬂ&!)ﬂlﬁn@' ApPreparation 49,

crystallisati

vacuo t 029 urPEh Hemmop| “éasc%??ﬁw%@ qet ﬂ‘o\/\iﬁ 5{“@ ep §’? 1| 'Wg) §Qﬂdf”8m°“'“m
2336ng, m pfludd8{1BMG, 3.AbmbuIRNE: added TR eafivr Mas heatd to 40°C and stirred overnight,

2007/ 107828%8&@63%0&@Z$ qgﬁ’[ﬁ:—la?ure and then saturated agueous sodium hydrogen carbonate (20mi)

and ethyl acetate (20ml) were added. The agqueous was separated and extracted with ethyl
acetate and the combined organics dried {magnesium sulphate) and the solvent removed in

0) - 1- phenyl propyl] -
OH

25 vacuo. The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (80/20/1.0 by volume) to furnish the title compound as
a glass, 55mg.
LRMS: m/z 641 [M+H]".

30 Example 16
N-(5-{{1R)-2-[(8-{3-(1R)-3-(dlisopropyviamino)-1-phenyipropyii-4-hydroxyohenylloctyDaminol-1-

hydroxvethyil-2-hydroxyphenylimethanesulfonamide




87 Exanple 20
5-1(1F)-2-a2-14-(2-{3-[(11: 0- 34dl i sopronyl am no) - 1- ohenyl propy11- 4-
hvdr oxyphepyf ) phenv11-11-di net hyl et hyl | am
i nol-1- hyd@g)@@ﬁgé% 8- hvdr oxvoui nol i g- 2( 1H) one 5 PCT/B2007/000619
5-[(1R) - 1-{pert-butyl (di methyGsilyljoXy}-2-({214-(2-(3-[(1R)-3:(dliso
propyl am no) - 1- phenyl propyl ] -
4- hydr oxyphenypet hoxy) pheny11- 11- di et hyl et hyl }am no) et hy1] - 8- hydr oxy
qgui nolin-2(1H)-one (Preparatio Qpa®ll ) di ssolved in
met hanol (20nml) and water (10l § (740nyg, )
3.6mmmol ) was added. The regCty tirred,, 10
under a nitrogen atnosphert Qn mx ure was
cool ed and sol vent remoV&d iln vacuo. The [resi du retroped from
tol uene then dichl oronet had®~&6 give a white so whi ch was purified
by col um chr omat ography on &llica gel eluting w t h
di chl or onet hane: net hano / 80/ 20/ 2 b voI
CoTurni o R dar e sigr e Ahs Peseranpe s i ¢
15 Functi onwydm&@mmwarmﬁomhw}@qwﬂmmhw*ﬂm@mﬂnysﬁmwedpmwwnﬁl f4mg,
gol act a?ase . GRAMOE NwRS §bvbd wﬁeﬁa@drcﬂdﬂ& E%M BRE eRtEmintidhykirofiudritiel (sou),
CHO recoml nan
uman miseart AT AR SR LT eRenE ot bl e e ital fR A 18 rours
pl asni d. Celdng theespleny rasvaved ¥ndevEsvced Rfﬁssgeu’@afPé%Uﬁwa%‘iﬁﬁB'P%H'F@E“WP‘H‘)
25mM HEPES( Ldnkiezad embriadfib qohip and3Ré 30vdde dgnovaeiridal redingd posirEIhe Eemiualwas
Cal f Serum R4 V, BB met
(non- 25 Es 2y colenf éhl\c’&gé’s\gm%ﬂﬂ °H@"9§/§H g i SR 39 ofdrd 200"'39 )
Zeocin (| nvﬁ“?”@f@@n(gﬁﬁ@@ 19 BP/15H fGaPypLolute) K RHUShBPS {itkc BImReHId & gfigw sof
har vest ed0f a4mgssay when they reached 80-90% confluency using enzyne
free cell 3Q §§]%6§F OF. Sol ution. (Life technol ogi es 13151-014)
i ncubated with the cells for 5 mn at 37C in an at nosphere contai ni ng
5% CO2. Detached cells were collected in warmed growt h nmedi a and
centrifuged ExamBR(O@r pm for 10nmin, washed in PBS (Phosphate Buffered
Saline; Li f ey.(s-{{1R)-2-[(2-{4-[(5-{3-[(1R)-3-(diisopropylamina)-1-phenylpropyil-4-hydroxyphenylipentyloxyl
15 phenyllethyhaminol-1-hydroxvethyll-2-hydroxyphenyl)methanesulfonamide
OH ' O
H 0
N\/\@\
HO o O
HN:’ISI/ OH

PN
N

N-(5-{(1R)-1-{[tert-butyl(dimethy])silylJoxy}-2-[(2-{4-[(5-{3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]-4—hydroxyphenyl}pentyl)oxy]phenyl}ethyl)amino]ethyl}-.?.-
hydroxyphenyl)methanesulfonamide (Preparation 61, 250mg, 0.29 mmol} was dissoived in

20 tetrahydrofuran (10ml) and methanol (0.5ml) and triethylaminetrihydrofiuoride (1.0mi, 6.1mmol)
was added. The reaction was stirred for 3 days and the solvent removed in vacuo. The residue
was dissoived in 880 ammonia (1ml} 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) fo furnish the title compound as a

25  pale yeilow foam, 100mg.
LRMS: m/z 746 [M+H[".

Example 18



Technol ogi es 14190-094) and centrifuged again as just described. The
cells were re-suspended at 2x105 cells/m in growh nedium

(composi tign as described above). 201.t1 of this cel

2007/ 107828B&H W %3807/ 000619 88 suspgnsi on was_added t%CTé%?‘F""(REqGP of
a 384 well black clear bottonmed plate (G einer Elio One 781091-PR).
The assay buffer used was PBS suppl enmented with 0.05% Pl uroni c F-127
(Sigma 9003-11-6) and 2.5% DMSO. Miscarini ¢ NB receptor S|gnaII|ng
was sti nmul at a{i1Ris-Apof Q p AD

with the cel 1h§dr$x9r‘hetﬂbhnnM}ér@)%p%ﬂ&v; 3

pég&red at the end of
the incubation perrod using a Tecan Spectrakluor+ plate reader (A, -

=

excitation 405nm em ssion

Opm and 503nm) . Cbnpounds under test
were added to the assa
and conpound activity

Negigfinng of the on peri od
ured as tlg ongcentyr at [ nt
i nhi bition of the c8Pbaffyl choline indu®ed $ighal . 'ibtriﬁ‘curves

were plotted and 1060,yal ues generated using a 4- patizﬁter i gnoi d

fit and converted to Ki 10 val ues using the Cheng-P ff correction
and the KD value for carbanyl choline in the assay ncti onal

assessnent of (A9t ter-buRREIRREY) Qxy?ﬁ f{k-@ﬁ(ﬁé{a K dfso g@ﬁvla@m ot dphenyipropyll-
g

Luci feras orte

15 Cell %F@ma%ezv%ﬁﬁ%&gﬁ g AL CREpPRehiRadel  ieRie - e
expr essi ng t 3 mbh3EGmEED wae digdolved BMethand tro} ansrvipter (Fal @@taéwqmumﬁ'uande
| uci ferase eAzZaE I.5BRMol) BWasyadHed. WeHeE redtion L vads NiRkteki Nto 40O HAd rmdedaovem[ght

conposed of 0 I
(FBS. 20 Si g%%g%%%g%eﬁgﬁg%ﬁﬁ%%ﬁ(@& s 1‘%@%@ aﬁﬁ%rh' n£
Geneti ci n 04 MESOFRAREY ww@&)geh?i@fmamw E‘%P@f"&ﬁ’i‘?’ﬁ-’é“‘t@”@#ﬁéo gmeeaR (T0RR0 to
cell s wern@ ksp/iabysblene) te fuarddhdid ttle nenmindBaEG glash, @mgat nospher e

cont ai ni ng ﬁjﬁﬁgnmgﬁg[mHﬁ+ferase Assay Protocol 25 Cells were
harvested for assay when they reached 80-90% confl uency using enzyne

free cell Dissociation Solution (Life technol ogies 13151-014)
i ncubat ed wiEdamblecigcel |s for 5 nmat 37C in an atnosphere contai ning
5% CO2. Det L;r‘ Ql 07410 1ﬁ -dfidobBEvidaninda L B4y 8oy —h i 's ethox

conposi ton _described a OvE re- suspende
EFlngl\/E : 2l .’u moo-.’:,u;h fns% ne'ta

Si gna F03921) Og/nﬂ”buﬁony0|n (Si gma
g, \I/ °,
0~
° HY

Q
/f
oMe.

N-{5-[(1R)-2-({2-[4-(2-{3-[(1 R)-3-(diis0propylamino)-1 -phenylpropyl]-4-hydroxyphenyllethoxy)
phenyllethyl}amino)-1-hydroxyethyll-2-hydroxyphenyl}methanesulfonamide (Example 5,
2000mg, 2.84mmol) was dissolved in methanal (8ral) and succinic acid (336mg, 2.84mmel) in
20 water (2ml) and methanol (2ml} was added in one poriion to the stirred solution at room
temperature. Further water was added until the salt appeared as a gum which was seeded with
a small crystal of the 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.
25 LRMS: m/z 704 [M+HJ".



N277698), 0.5ng/ mL Geneticin 0418 (Sigma 07034) and 2nM L- gl ut am ne
(Sigma 07513))to give a viable cell concentration of 1x106 cells/nl.

10ul of thy i on was added to each well of a tis Lt ur
treated | %ﬁfgmﬁg84 wel | plate (Ggjner788073): and ‘?S‘ﬂ‘gmgﬁ%&[["bej““%

i ncubated in an at nosphere contai ning 5% CO2 at 37C for 2h
Concentration ranges of test 35 conpounds were prepared in phosphate

Buf fered Sal i ne containing 0.05% pluronl c-F127 (Si gma P2443) and 2.5%
DVSO. 2111 Hxampiel?0t est concentration were added to the appropriate

384 pl ate wej d,Bdopleiusner).4- F&u&otﬂﬁm{ﬂé}ﬁiH@ﬁEdﬂEnvfp%nvI%f urt her 4h. At the

end of the i'mcubation period 41 reage t
Luci f erase et *' 0-- - mmmeﬁ%mEﬁH}

2007/ 107828RGE11B20071000619 89 each well and the plate read -
imedi ately in a Leadseeker &l ate reader (Amersham Bioscience) using

a 660nmfilter. Concentra eﬂfe rves wer LaH t nd EC50
er grnoi d f [ ah i n-house
orenalln- S y as a

val ues generated using-§
data anal ysi s progrange ¢
reference standard. s 1to 20 were tested accordiing to the
here above di scl osed assayy and the follow ng res wer e obt ai ned:
Exanpl e NQ. EC50 - befa2z (M Ki - M3 (nM 0.88 3x4-2
5-[(1R)-1-{[tert-butyl(dimethyl)silylloxy}-2-({2-[4-(2-{3-[(1R)-3-(dlisopropylamino)-1-phenylpropyl}-
4-hydroxyphenyllethoxy)phenyl}-11-dimethylethyl}arino)ethyl]-8-hydroxyquinolin-2(1H)-one
(Preparation 67, 160mg, 0.20mmol) was dissolved in methano! (20ml) and water (10ml) and
~ ammonium fluoride (740mg, 3.6mmoal) was added. The reaction was heated to 40°C and stirred,
10 under a nitrogen atmosphere, for 21 hours. Reaction mixture was cooled and solvent removed in

vacuo. The residue azetroped from toluene then dichloromethane to give a white solid which
was purified by column chromatography on silica gel eluting with dichloromethane:methanol:880
ammonia (90/10/1 to 80/20/2 by volume) to furnish the title compound as a glass, 19mg.

LRMS: m/z 707 [M+H]".

15
Functional assessment of antagonist activity using a whole Cell B-laciamase reporter
assay in CHO cells expressing the hM; receptor,
Cell culture

20

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic M

receptor were transfected with the NFAT_B-Lac_Zeo plasmid. Cells were grown in DMEM with

Glutamax-1, supplemented with 25mM HEPES{Life Technologies 32430-027), containing 10%

FCS (Foetal Calf Serum; Sigma F-7524), 1nM Sodium pyruvate (Sigma $-8636), NEAA (non-
25 Essential Amino Acids; Invitrogen 11140-035) and 200ug/ml Zeocin (Invitrogen R250-01).

hivi3 B-Lac Assay Protocol

Cells were harvested for assay when they redched 80-90% confluency using enzyme free cell
30 Dissociation Solution (Life technologies 13151-014) incubated with the celis for 5 min at 37°C In
an a'tmoéphere containing 5% CQ.. Detached cells were collected in warmed growth media and
centrifuged at 2000rpm for 10min, washed in PBS (Phosbhate Buffered Saline; Life
Technologies 14190-094} and cenirifuged again as just described. The cells were re-suspended
at 2x10° cells/mi in growth medium (composition aé described above). 20ul of this cell
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suspension was added to each well of a 384 well biack clear bottomed plate (Greiner Bio One
781091-PFl}. The assay buffer used was PBS supplemented with 0.05% Pluronic F-127 (Sigma
9003-11-6) and 2.5% DMSO. Muscarinic Mz receptor signalling was stimulated using 80nM
carbamyl choline (Aldrich N240-8) incubated with the cells for 4h at 37°C /5% CO; and
monitored at the end of the incubation period using a Tecan SpectraFluor+ plate reader (A -
excitation 408nm, emission 450nm and 503nm). Compounds under test were added to the
assay at the beginning of the 4h incubation period and compound activity measured as the
concentration dependent inhibition of the carbamyl choline induced signal. Inhibition curves
were plotted and iCgp values generated using a 4-parameter sigmoid fit and converted to Ki
values using the Cheng-Prusofi correction and the Ky value for carbamyl choline in the assay.

Functional asgessment of agonist potency and efficacy using a whole cell Luciferase

reporter assay in CHO cells expressing the hE, receptor.

Cell Cuiture

CHO (Chinese Hamster Qvary) cells recombinanily expressing the human adrenergic Bz
receptor and fransfected with a luciferase enzyme reporter gene were maintained in growth
media composed of F12:DMEM (Sigma D6421) containing 10% Foetal Bovine Serum (FBS:
Sigma F03921) 10ug/ml puromycin (Sigma N277698), 0.5mg/ml Geneticin (G418 (Sigma G7034)
and 2mM L-glutamine (Sigma G7513). The cells were kept in sterile conditions at 37°C, in an
atmosphere containing 5%C0; .

hB2 Luciferase Assay Protocol

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 atmosphere containing 5% CO,. Detached cells were collected in warmed growth media
{composition described above), and re-suspended in assay media (F12:DMEM (Sigma D6421)
containing 1% Foetal Bovine Serum (FBS: Sigma F03921), 10pg/ml puromycin (Sigma
N277698), 0.5mg/ml Geneticin G418 (Sigma G7034) and 2mM L-glutamine {Sigma G7513))to
give a viable 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. 2pi 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
4y} of Steady-Glo reagent (Steady-Glo Luciferase assay system (Promega E2520) was added to
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each well and the plate read immediately in a Leadseeker Plate reader (Amersham Biosclence)
using a 660nm filter. Concentration effect curves were plotted and ECs, values generated using
a 4-parameter sigmoid fit using an in-house data analysis programme. Isoprenaline was run in
every assay as a reference standard.

Examples 1 to 20 were tested according to the here above disclosed assays and the following
results were obtained:-

Example No. EC50 — beta2 (nM) Ki—~ M3 (nM)
0.88 34
2 0.32 1.1
3 0.14 1.4
4 1.3 ) 0.28
5 0.2 0.3
6 019 24
7 0.049 : 2.1
8 0.035 0.31
9 4.8 1.1
10 0.26 1.10
11 22 1.5
12 13.8 0.26
13 0.078 0.38
14 0.054 0.76
15 0.25 0.060
16 1.3 2.0
17 0.57 3.0
18 0.22 0.77
19 0.2 0.3
20 0.028 0.39
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CLAIM5 1. A conpound of general forrrulgo(l),

x CLAIMS

1. A compound of general formula (1),

»\//@\NYY

wherein A is selected from:

ol e B heda

NHSO,CH, CH OH

wherein * represent the attachment pomt of A to the carbon bearlng the hydroxy;

and B is seiected from:

1} **—(CHZ)Z-(CHz)m-X‘-(CHz)n—*** wherein X' is O or 8, m is an integer from 0 to 9, n is an integer
from O to 9 and n+m is comprised between 4 to 9 inclusive;

2) Ce-Cyz alkylene opticnally substituted with one or two C4-C, alkyl;

3) a group of formula

(CH,)g X2 wme(CH,), — #%#
O

wherein X2is O or S, ris an integer from 2 to 7, s is an integer from 0 fo 8, tis an integer from G fo 8,

s+tis comprised between 1 to 6 inclusive and r+s+t is comprised between 3 to 8 inclusive; and
4) a group of formula:

Fek

O/\/ *&k¥k

*+ representing the attachment point of B to the adjacent NH group and ##+ representing the
attachment point of B to the adjacent phenyl group;

and quaternary ammonium salts thereof or, if appropriate, their pharmaceutically acceptable salis
andfor sterecisomers, tautomers or isctopic variations thereof.

2. A compaund according to claim 1 wherein B is Cs-Cy2 alkylene.

3. A compaound according to claim 2 wherein B Is selected from (CHz)s, (CHa)g or {CHz)1p.



wherein Ais selected from wherein * represent the attachnent
point of Ato the carbon bearing the Qy roxy; and B is selected from
1) **-(CH2) 2- (CF12) m X1(CH2) n-*** wherein X1 is O or S, mis an

integer fromO to 9

nis an integer fromO to 9 and ntmis conprised

between 4 to 9 inclusive; 2) Cs-On alkylene optionally substituted
Wit h onegof o n@a@éorcﬁrhi‘% 'c['tai(m Cié%rée)"t‘e][_rgé ek char xutc,),4) S5) 6) 7)

(CH2), -X2 -(CH2)1*** *

integer from2 to 7

wherein X2 1s 0Oor S, r is an
sis aninteger fromO to 6, t is an integer

from 0 t & Assompaundiagcordingde cleioth WesrsieXis ®. to 6 inclusive and r+s+t is
conprised between 3 to 8 inclusive; and 8) a group of formula:

6. A compound according to claim 5 wherein B is selected from (CH3)e-O-(CH3)s, (CH3)e-0O-(CHa)y,

and, (CHz)r‘O".

7. A compound according to claim 1 wherein B is a group of formula

(CHz)s""“"‘Xz "'“(CHz)t

8. A compound according to claim 7 wherein X% is O.

9. A compound according to claim 8 wherein B is selected from

O—(CH,);— O—(CHz)y—
—{(CH,), ~—(CH,),

i} 1

O—(CH,),— O—(CHp)s—
—(CHy), —(CH,),

y Or

10. A compound according to claim 9 where B is selected from:

_(CHz}z—Q—O“(CHz)z_ _(CHz)z—Q_O_(CHz)a -

] ’

—(CHZ)ZOO—(CHZ)4W —(CHz)z—-@-—O—(CHZ)s—-

, OF

11. A compound according to claim 1 wherein B is of formula:

ek
><\©' o "

12. A compound according to claim 11 wherein B is of formula:



** representing the attachnent point of B to the adjacent NH group
and *** representing the attachnent poé?gt of B to the adjacent phenyl
group; and quaternary anmonium salts tftereof or, if appropriate,
their pharnaceutically acceptable salts and/or st er eoi SOMer s,
t aut omer s« 0r otgpic variations thereof. 2. A conpound according to
C5-C12 al kyl ene. 3. A compound according to

< sel ected fgeom (OH2)8, (OH2)9 or (CH2)10. 91 4.
A- conpound accordhg t'@7cl arm 1 wherein B is (CH2)2-(CH2) rn- X14CH2) n.
5. A compound according to claim4 wherein X1 is 0. 6. A conpound
accor di ntg. Acompaindadsowingrtieany dBe piolaed tlotid dhéreio mig @HIMNER0- ( CH2) 3.
(CH2)6-0-(CH2)4, and, (CH2)rO-. 7. A conpound according to claim1l
wherein B isa group of for t (CH2)r 8. A conpound
according to claim7 wherei npound according to
cl ai m 8 wher, B is sel gg

HO

NHSOCH, 0

14. A compound according fo claim 1 selected from the group consisting of.
N-(5-{(1R)}-2-[(10-{3-[(1R)-3-(diisopropylamino)-1-phenylpropylj-4-hydroxyphenyl}decyljamino]-1-
hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-{5-[(1R)-2-{{2-}4-(3-{3-{(1R}-3-(dlisopropylamino}-1-phenylpropyl]-4-
hydroxyphenyl}propoxy)phenyljethyl}amino)-1-hydroxyethyl]-2-hydroxyphenylimethane sulfonamide;
N-{5-[{ 1R)-2-{{2-[4-(4-{3-{(1R)-3-(Diisopropylamino}-1-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;
N-(5-{(1R)-2-[(7-{3-[(1R)-3-(diisopropylamino}-1-phenylpropyl}-4-hydroxyphenoxy}heptyhiamino)-1-
hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-{5-{(1R}-2~{{2-[4~(2-{3-{(1R)-3~(diiscpropylamino}-1-phenylpropyl}-4-hydroxyphenyljethoxy)
phenyljethyl}amino)-1-hydroxyethyi]-2-hydroxyphenyl}methanesulfonamide;
N-{5-[(1R)-2-{[6-{4-{3-[{ 1R)-3-(Diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyljbutaxy)
hexyljamino}-1-hydroxyethyl]-2-hydroxyphenylimethanesulionamide;
N-{5-[(1R)-2-{{2-[4-(4-{3-[(1R)-3-(diisopropylamino}-1-phenylpropyll-4-hydroxyphenylibutoxy)
phenyl]ethyl}lamino)-1-hydroxyethyl]-2-hydroxyphenylformamide,
5-{(1R)-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyljbutoxy)
phenyi]ethyl}amino)-1-hydroxyethyi]-8-hydroxyquinolin-2(1H)-one;
5-[(1R)-1-{{hydroxy}-2-({2-{4-(4-{3-[(1R)-3~(diisopropylamino)-1-phenyipropyl]-4-
hydroxyphenyl}butoxy)phenyllethyl}amino)ethyi]benzene-1,3-diol;
N-{5-[(1R)-2~({2-[3-(2-{3-[(1R)-3-(diisopropylamine)-1-phenylpropyi]-4-hydroxyphenyl}ethoxy)
phenyljethyl}amino}-1-hydroxyethyl}-2-hydroxyphenyl}methanesulfonamide;
2-[(1R)-3-{diisopropylamino)}-1-phenylpropyl]-4-(2-{3-[2-({(2R)-2-hydroxy-2-{4-hydroxy-3-
(hydroxymethyljphenyllethyl}amino)ethyllphenoxylethyl)phenol;
5-[{1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino}-1-phenylpropyll-4-hydroxyphenyl}ethoxy)
phenyllethyilamino)-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-hydroxyphenyt}formamide;
5-[(1R)-2-({2-[4-(2-{3-[{1R)-3-(dlisopropylamino)}-1-phenyipropyll-4-hydroxyphenyllethoxy)
phenyllethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one;



-(CH2)4 - 0-(CH2)5- , O 10. A conpound according to claim?9

where B is selected from 11. A compound according to claim1
wherein B is of formula: 13. A conmpougyl according to any one of
claims 1 to 12 wherein Ais of fornul a: 14. A conmpound accordi ng

to claim1 selected fromthe group consisting of:
N- ( 5+ { ( 1RPAOR}H¢BoargmyfarirR)-1-grepdbrprybip{ s §3-G@R o vdrexhériydrpdpy | j - 4- hyd
rhogyphenyhﬂy@qb@ﬁ‘lﬁih)lﬁiﬁ@ﬁ?q&&qw(gamino)ethyliiphenox;ﬁetﬁhyl)phencilgi

ydr oxyet y( (?3 -E?@- Fzé R %‘1&%{&: ﬁg-- el W@p% ﬁ!y'droxyphen Rockyllamino]-1-
ZI:{S_[(lR}'l l%_ geh%}-v § _If) 1et aHeBS[H ﬁfl | f_

ylrox hy rogygl%n Hamides PT OPY1 @m no) - I- phenyl propyl ] -

hydr oxy ph&rH§H( PRty F-HnEimy-B{ disdnepyamitardpheny perldxydetpiepyipemyenbx y Ph
enyl | met hangyimpihlfaiva -BRiroxyethyl)-2-hydroxyphenylimethanesulfonamide;

e bk syl @isdorbeliantd - byl P BRHERY AftoRPL kBRI Propy! ] -

phenynet hmvﬁ!raww%y'lph@fﬁ YRRy ey IRhenoxbuYIBlsISheny | | met hanesul f onani de
: N-{5-[{ 1R)-2~({2-[4-(2-4{3{(1R)-3-{dilsopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}ethoxy)

N ( 5;] { ( 1Rpnedyifelnyiyamimo)-{-fdtoxfetiylingaay e aeinaeiudnapherydcpewest ] - 4- hydr
oxyphenox Y o aianaks L7 _——— 41
i oxyer RUTCAGUEIOA S opptaniel Lot ypep ghysoprentoorprun

N- { 5- [ ( 1Rfimgthylethyliepinelt-hygropyelpl)-c-aydrofyquagBEb\5Y P%ni no) - 1- phenyl pr opy11-
4- hydr o>c prheuseriast drorgnjum salts thereof or, if appropriate, their pharmaceutically acceptable salts
phenyl i et bydidramiebiegmets, By isbipis vaRathydhausrphenyl } met hanesul f onami d
e;

15. A compound according to claim 1 which is N-{5-[(1R)-2-({2-[4-(2-{3-[(1 R)-3-
(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl} ethoxy)phenyl]ethyl} amino)-1-
hydroxyethyl]-2-hydroxyphenyl} methanesulfonamide and quaternary ammonium salts thereof
or, if appropriate, its pharmaceutically acceptable salts and/or stereoisomers, tautomers or
isotopic variations thereof.

16. A compound according to claim 15 which is N-{5-{(1R}-2-({2-[4-(2-{3-{(1R)-3-(dilisopropylamino)-1-
phenylpropyl}-4-hydroxyphenyliethoxy)phenyilethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}

methanesulfonamide succinate sait,

17. A quaternary ammonium salt of a compound according to claim 1, said quaternary ammonium sait

g

wherein X is acetate, fumarate, mesylate, bromide, chloride, sulphate, D and L tartrate or xinafoate.

being of formula:

18. A quaternary ammonium salt of a compound according to claim 1, said quaternary ammonium sait

OH  + OH Y X
+

being of formula:



N-{5-[(1R)-24[6-(4-{3-[(1

R) - 3- (Di i sopropyl am no) - 1- phenyl pr opyl%)- 4- hydr oxyphenyl } but oxy)

hexyl ] am no} - 1- hydr oxyet hyl ) - 2- hydr oxyphenyl } net hanesul f onam de;
N-{5-[(1R)-2-({244-(443-[(1R) - 3-(dii sopropyl am no) - 1- phenyl propy11- 4-
hydr oxy plagsnsih kidsuexyate.

phenyl i et hyl } am no) - 1- hydr oxyet hy1] - 2- hydr oxyphenyl | f or mam de;
5-[(1R)-2-({2-14-(4-{3-[ (1R) - 3-(diisopropyl am no) - 1- ph I lj-4-h
ydE gxyéhé%% PWW@é@Wc{al ccgngpos%ion co(mprising gt Iegs)t/ an eﬁectizle amgun?g}/aesgr?lg%né of the
phenyl | etdayilia apas@dserivel yrodng e biy:s Btohpdr 8 xhariadeoiidaty- &26dplablk)salb ederived
S-[(1R) - d5d kayedF oxy) - 2- ({2- [ 4- (443-[ (1R) - 3- (dl i sopropyl am no) - 1- pheny
| propyl] -4-

hydr oxyphenyl } but oxy) phenyl j et hyl } am no) et hyl i benzene-1, 3-di ol ;

N-{5-[ (1B).- 8- pHePmfcBulfcdl £8mpdqsliR) - Begrding So paapy | aniunicer - donprigingy lope oy mpre
4- hydr OX%SPJ?ﬁéBéht}cﬁﬁm&ﬂable excipients and/or additives. _
phenyl ] et hyl } am no) - 1- hydr oxyet hy11l- 2- hydr oxyphenyl | net hanesul f onam d

e1

2-[ (1R) - 31.(Adédmpopncogs Wheaivinmidg (11 ap Hesastied iropy Phe 4t ¢igimg 34248 poRphapmeppetically
y- 244- hyeécﬁgﬁblé”salt, derived form or composition thereof, for use as a medicament.

(hydr oxynet hyl ) phenyl j et hyl } am no) et hyl i phenoxy} et hyl ) phenol ;
5-[(1R)-2-({214-(2-0-[(1R) -3-(diisopropyl am no) - 1- phen¥l pr opglll- 4- hyd
r oxy pheny?- Yetopryyd of the formula (1) as described in any one of claims 1 to 18 or a pharmaceutically
phenyl | etdpthinarsdnp Yerledioeh ok yaigoytionasad ter dse 3r b abatment of diseases, disorders,
{51 (1B g bles bl ial dod Bl dscblls RARIGRRY ! am o) - - phenyl propy11-
4- hydr oxypdneny bk nhoxy)

phenyl ] et hyl } am no) - 1- hydr oxyet hy1] - 2- hydr oxyphenyl } f or mar ni de;
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26. A compound of formula:

(@), (22),

{8)or (4)
wherein;
B Is as defined in claim 1,
Ra represents hydrogen or a henzyl
Rb and Rc represent allyl, benzyl, t-butyl carbamate or phthalimide when joined together,
B is selected from:
- CH-(CHg)m-X"-(CHg)m wherein X' is O or S, m is an integer from 0 to 9, n, is an integer from 110 7
and n,+m is comprised between 2 to 7 inclusive;
- G3-Cs alkylene optionally substituted with one or two C4-Cy alkyl; or
- & group of formula;



(ee) Chenokines, (if) Epithelial sodium channel (ENaC) bl ockers or

Epi thelial sodium channel (ENaC) inhihkitors, (gg) P2Y2 Agonists and
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(ii) N acin, and (jj) Adhesion factors including VLAM |CAM and
ELAM 26. A conpeyndosf,) forauica,),wherein: B is as defined in claiml,
Ra repreggf s 9gen or a benzyl Rb and Rc represent allyl, benzyl,
t-butyl carba r phthalimde when joined together, B2 is selected
from - CH2-(CH2)3,-X1-(CH2)n, wherein X1 is 0 or S, mis an integer
from O t@hesein Xis OPr e [t digser FanphiolS ois an ifpgenito Bad & is@p ipfedesten 1to 4
bet ween znhdtset, é compised bat@eer 1 03-ifisiad ¥dlrpee, i9 pinmPsail dehvestiD &4 5 hikisee,
with one or two C1-C4 alkyl; or - a group of fornula: wherein X2 is
Oor S, rlis an integer fromlto 6, s is an integer O to Sand t1 is
an integer fromlto 4 and si-tt is conprised between 1 to 4 inclusive
and ri-Fs+ti is conprised between 2 to 5 inclusive.




