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( 2- HYDROXY- 2- ( 4- HYDROXY- 3- HYDOXYMETHYLPHENYL) - ETHYLAM
WO 04RRORYL! PHENYL DERI VATI VES AS BETA2 AGONI BTBIBRG043001519
invention relates to (32 agoni sts of general fornula:
OHO H(CH)" A HO( CH3 1 / 1 HOin which n and

Q have the neanings indicated below, 5 and to

processes for the preparation of, internedi ates used

(2-HYDROKIE- 2p 1 ¢ paiDab X 013 - HOFOX YU BTHYGSHEN Y3 SETOMRAING) AGREYT | PHENYL
DERIVATEVES @8 BETA2SHEINIGE#| vati ves. Adrenoceptors are

nmenbers of the large G protein coupl ed receptor
super - f aris pheriih RILteS acpPbaonisishif genenal famulsel f
divided into the a and p subfamlies with the p
sub-famly bhng conposed of at |east 3 receptor sub

10 types (QZ and (33. These Peceptors exhibit
differe ‘l & terns | ti ssues of

vari ous tens ann oro 1 (32 adrenergic
((Sﬁb ptors af expressed Iﬂ snDoth nmuscl e
cells (ejg. vascular bronchlal ut er itHe

snoot h nuscles) wher eas (33 adrenerglc
recep ors are mainly expressed in fat tissues
(therefore (33 agonists could 15 potentially be useful
i n inhehith eandedt hafe thbeséaningmiddidgateddiaiey, and 131
adrenergic receptors are mainly expressed in cardi ac

g S%H@ Yo é{&%?gso of tﬁg’_]f) Qﬁrﬁ%ﬁ }l/rg grémét@%yucfléaqﬂ tRe preparation

Car ogy a
tr eaf, nemnpesrbbnsacmrvtarynng arebthesiskawé sbicbderivativessi vel y
reviewed in the literature (for reference see Bar nes,

P.J. g’e& ren&ér%)t 't%gé) e TiembBers P& t"h%sa% ~ @ any @&g)led receptor

S. A I nton on I nves atl
2008uped=family.pZhe 4tireaockptdresifamdy omlrtﬁeﬁ dhvrded istontieer o and B

.Wn'f SHaEHGR, WD B45uErisoly BS PRRBBAHOt Sl fFas 3 receptor sub-
A O%@Qr[ﬂ ??Séﬁd B3 IfnestitebeptBHOlHibiEMfErertiBEORIMN¥dibi Batterns in

nes
tissues of various systems and organs of mammals. B2 adrenergic (B2)

receptors are mainly expressed in smooth muscle cells (e.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas B3 adrenergic
receptors are mainly expressed in fat tissues (therefore B3 agonists could
15 potentially be useful in the treatment of obesity and diabetes) and (1
adrenergic receptors are mainly expressed in cardiac tissues (therefore p1

agonists are mainly used as cardiac stimulants).

The pathophysiology and treatments of airway diseases har/e been
extensively reviewed in the literature (for reference see Barnes, P.J. Chest,

20 1997, 111:2, pp 17S-26S and Bryan, S.A. et al, Expert Opinion on
investigational drugs, 2000, 9:1, pp25-42) and therefore only a brief summary

will be included here to provide some background information.



chol i nergi cs and (32 agoni sts constitute drug cl asses
that are currently used to treat allergic and
wWow4abdosr gi ¢ ai rways di seases such as ast hnma BemI1B2004/001519
chronic obstructive airways di sease (COPD). Treatnent

gui delines for these diseases 5 include both short and

| ong acting inhaled (32 agoni sts. Short acting rapi d
onset 32 agoni sts are used for "rescu

br onc ho&lYcoc gﬁosquse agntnl%tr&ppﬁn gthg%qrwgmepr gomeses, anti-
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Ry amdhsdes bethrshpriendrniongadingeivibaisd ﬂzr@oafsisecsmmﬁcﬁagj rapid onset
bronchoconstrictor substances, includin Ieuk trieAe
D4 F2LagRIYSts ke Uped g rarcuen PaeRabcAliaiony ing forms

hi el SusiBfed PARPEAE Hrd Ssed8S meﬁé?cétﬁe@%or s are
so wdely distributed in the airway, R2 agonists may

al so affect other types of cells that play a role in
ast hna. Brepchodilatioanmis emepiatethsvid eaPigPoPt it et adagnocepior

hg&p&fs%ewn Séiﬁx}égncrﬁSOt‘ﬁaﬁ{usE@ EStis, W‘ﬁch IrBOLR T %Iaﬁ’éhon and

el ease of br oconstrictor substances may be
1hovaende bw@ohwta@obl ddwust hes unstiohslc @ngagonists,ofi2 agonists can

|nduced all er r an . .
For R e el 58 08 orBEE i iy BRehdBh gy substances, including
neUélﬂtd‘t@élﬁlei’ng) acéﬂy&hbmI’ﬂ)radykrrﬂw,}prosthglahdme,rhlstamme and
result in reduced chollnerglc re

br SNEREEIRS PRAUSE32 IRFEPIPTR A6 tSPd’Hé?'M distEbuledipyfae ajiway, B2
has,fhids RefNasstakict DhRe (/hed of 3€lls Bt P8R §1 éétﬁma For

al so expressed in other organs and tissues and thus
1agmxastale, isheh b@@ntrhpgréedjmmzo@@omﬁsm@y pt’a@ﬁ@ﬁtmast cells The

i nvent i.on |

ot HanbliPE et e BT, 3 ibiBiesBRrlihiol ShoblREREIHey G how p2
t heagomist® biock Yisé Branchoesrastriution|iadwwed tsoalpegdrisy exéveisetand cold
failure, depression, 25 . inflamatory and allergic s

di s%fégthewﬁ. B3 agomﬁﬁsanh'b'éfsa@ur\%g'g REWOHRaERISSION in t fe'human
9l aleRBWARS dh @Qtﬂgintrbeﬁéed/\&ﬁfhﬁeﬁdihefeﬁek SréHEhBENRM AR,

in lowering gastric acidity, particularly in gastrlc

and peptic ul ceration. However, nunerous 132 agoni st
20re |i nilheaddifion Hei the,sinaye, tib hageilsol @@ﬁnseﬁt@bhsf\?ﬂt yhat p2

g:(p%di%rﬁée ?t%'sdﬁe %lgc?%%(gré?srséx qﬁ (%M? gﬁanﬁy Iﬂ%src]ljes arz% éhus B2
adragunists,e guc sazexﬂmse;s@@boubem mmetmmepmsem/ayrs/emm)n may have
2ooa4p/p ggt?osnompgrl e% nqgrdf{ c())fo &ﬁ%? disgases such as, but not limited to those
of the nervous system, premature labor, congestive heart failure, depression,

25 inflammatory and allergic skin diseases, psoriasis, proliferative skin diseases,
glaucoma and in conditions where there is an advantage in lowering gastric

acidity, particularly in gastric and peptic ulceration.

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

30 mediated through action at B2 adrenoreceptors expressed outside the airWays



(rmuscl e trenor, tachycardia, palpitations,

restl essness). Therefore there is a need for inproved
w@ag®atieodsm this class. Accordingly, there is sp@1/iB2804/001519

need for novel (32 agonists3that woul d have an

appropriate pharnacol ogical profile, for exanple in

terns of potency, select i vity, 5 duration of action

e (M Ao AR ORI9, SEARELORS TRSEToNess): daBiriciss there is a
EP Q6ed fotdmBloveahdeRtir Wi 4labdl di scl ose a process for
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US5 1,142 di scl oses sel ective (33 agonists

f5or duraioncef RatiorrzndiacHBharmpaedynanie saepeites) fn tigis context, the

f or k‘u‘%% B@\f%%ﬁ%@&%@%@ g%ﬁgéi%%SCﬁ&nBom?ag n_y

15 R3 WD 2004/ 100950 PCT/ | B2004/ 001519 4 havi ng
ant EPo0e® 534 BhandrEROA31AY R disploaers progess fdrtthe preparation of

cou%@%@ {qu\g@ﬂﬂulﬁﬁgggct ivity from cardiac

si de vention relates to conpounds of
general fornula (1):

R 0Oz RO
R? '[:ji R?
R11
R3 RS R10 R8s
R4 R®

10 These compounds are disclosed as anti-obesity and anti-diabetic agents having

specific 3 activity.

US5,561,142 discloses selective 33 agonists of formula

OH R
RZ
CHCH2N—t—(X)m Iil*—soz(CHz)r-—W
R2
(R, : L, R

EP0236624 discloses compounds of formula

R? R?

R4—RS5
RO —-X—CHCH N—‘—'(CHZ

15



OHO N (CH2)n AI'O HOCH3 1 / 1 5 HO wherein the
(CH2)n-C(=O) QL group is in position nmeta or para, nis
wa2on/1®9snd QL is a group selected from Rl RACRIB20:B01519

R2 | #IR3 (CHOP R3 *-N *~N R4 R4 and a group
*-N(R8)-Q@-A wherein @ is a single bond or a C1-C4
al kylene, R8 10 is Hor Cl1-C4 alkyl, pis 1 or 2, and

i, b e Ry Bl R s

or gliiddtiemenomanidiatsideedfReted from H O -C4 al kyl,
OR6, SR6, halo, CF3, OCF3, COOR6, SO2NR6R7, CONR6R?7,
NR6R7, NHCOR6, wherein at least 2 of RL to R5 are
equal to H, WD 2004/100950 PCT/|B2004/001519 5
wherein R6 and R7 are the sane or different and are
sel ect edHerinvertionrreldtesdé coalpoyphdantigeharakforreplads pnt
the attachnment point to the carbonyl group; or, if
appropri at e, Ohhei r pharmaceutically acceptable salts
and/ or isonefs, Htautonmers, solvatgs or isotopic

vari at i efis_theret) S now n found that the
conpou @» formlg ( (&Honi stxof the (32
recgptOrgs” t hat ar & par ularly usefukJ1 for the

treatnmeny of (32-nedi ated di seases an /)or condi ti ons,
nd sphew good potency, in particular when adm ni stered
ia the inhalation route. In the present invention,

the term"potent” nmeans that the compounds of .
wherein the (CH,),-C(=0)Q" group is in position meta or para, nis 1 or 2 and

Q' is a group selected from:

R1 R? R
R R2
|
(CHy), e N |
\ .
R4 R4

*

and a group *-N(R®)-Q?A, wherein Q%is a single bond or a C-C4 alkylene, R®
10 is H or C4-C4 alkyl, p is 1 or 2, and A is pyridyl, or a group of formula

R1 R2
R1
E E j: ? R3
R2
4
R3 or RS R
wherein R1, Rz, R3, R* and R® are the same or different and are selected from

H, C+-Cs alkyl, OR®, SR® halo, CFs, OCFs;, COOR®, SO,NR°R’, CONR°R’,
'NR°R’, NHCOR®, wherein at least 2 of R to R® are equal to H;



10 formula (1) show an agoni st potency for the (32

receptor, which is less than 10 nM as neasured by the
w@edohAabmsed assay descri bed herein. Preferabl ypCT/IB2004/001519

conmpounds of the invention %3are sel ective agonists of

the (32 receptor receptors. Preferably, the conpounds

of the invention show an agoni st potency for the (32

receptor, which.is at |east about 100-fold hi er a

forwmeﬁ@m(%sandlg [BER Bt sRma i differeniand %rﬁo%ﬁ'egg@ Hog1 g' or C+-Cy

hi oligi aRg e retpP@seG%er afa%ﬂh@nt Pblﬁt {hae Rarsorabgrotp;

general fornul a , d - al kyl and C1-C4 alkyl ene
denote a straj ht chal or br anched r. cont ai ni Fg '
1, gr, i3 agproprig b@ﬁ'fap%@acewm%'yaﬁ i lisj png/Qkyisomers,

car t ftuents of other
J%%:ﬁgﬁ*&§fégﬁrﬁég(gaér{ﬁlg(goleﬁ%h?@%ﬁ)gﬁkyI radl caI S,

S—(CI C4)al kyl radicals etc.
Built has eow@emi%l%hlat thedeasmepasings @f fPémH&ﬂ 1)@f¢1?90nlsts of the B2

terr{eS%%%:rs br? aP«%gQ%l:lljlgrsly 8? [s%llo eff?e%"h&aé%of&? %’i’{:ﬂéh diseases

raohamﬂd)rsccmdﬁnomet hwﬁhowtgwﬂmotenqyr mpgarticylar when administered via
I but yl , iso-butyl : - but yl

|sgth€gﬁ)ayaé§ﬁ?%n u y oxy, iso-butyloxy, sec-butyl oxy

Finally, halo denotes a hal ogen
at om sel ect ed from t he group consisting 25 of fluoro,
chl or o, ltlenpresant lhwmohntmahetrhdpbtant”frheﬂnsdhet theh¢ammounds of

10uchadaih) T S perte e sE R foroSe obsad 48inan 10 nu
PCTAd ﬁ@QQﬁé@Q}chllﬁ)d@a%%sé)f@schb@i péreimyl can be

substituted in the neta or para position. The
ds of the f I \ N\ ny
o BB SSmBOWRSR ah U5 IVEBIRN B SSICRGve SO5Rts of the p2

Conﬁé%%tbplﬁ“epﬁwqj%@fé?ﬁﬁy SHE RomPotidd Bethb GhvediibA Ghow an agonist
illustrative methods in which @, A and n are as

pr epotencyl fpr thef B eateptor, which I&@tdp@sjre@gutﬁoq -fedd highaips for the 33

(51) re%gétgfc’g’n tqgaélf" about’ é(%—%gd higher as for the g1 receptor.

In the here above general formula (1), C-C4 alkyl and C4-C4 alkylene

denote a straight-chain or branched group containing 1, 2, 3 or 4 carbon atoms.

This also applies if they carry substituents or occur as substituents of other

radicals, for example in O-(C4-C,)alkyl radicals, S-(C¢-Cs)alkyl radicals etc... .

20 Examples of suitable (C4-C4)alkyl radicals are methyl, ethyl, n-propyl, iso-propyl,

n-butyl, iso-butyl, sec-butyl, fert-butyl.... Examples of suitable O-(C4-Cs)alkyl

radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butyloxy, iso-butyloxy,
sec-butyloxy and tert-butyloxy....

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

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

In the following, the free bond on the phenyl group such as in the structure

below,



10 The am de derivatives of the formula (1) may be
prepared by coupling an acid of formula (2): OHH N
W@ 2004/160@51 )" Y OH HO CH 3 O HO with an am ne PET/IB2004/001519

formula N(R8)-@-A (3), WD®004/ 100950
PCT/1B2004/001519 7 Rl RE R R I \ (C; )p _

H2ZN/ R3 HN R4 (3'), or R4 (3"), wherein R, @, A
p and Rl to RS are as previously defined for conmpounds

of for mula (1) The coupling is generally carried out
in an exsgss of said amine as an acid 5 receptor,

W tF enti onal coupling agent (e.g.

1-(3- yl am nopropyl ) - 3- et hyl carbodii m de

hydrochl oride or N, N -dicycl ohexyl carbodii m de),
optionally in the presence of a catalyst (e.g.

1- hiydanx jHat ttrophieral cdrebéd g sttfeed in thehwdtaconypara position.
azabenzotriazol e), and optionally in the presence of a
tertiary am ne base (e.g. N nethyl norpholine,
triethylamne or diisopropylethylamne). The reaction
may 10 be undertaken in a suitable solvent such as
pyri di neThedcorepdnyridsef theriogmula ¢1&t r ahydr of ur an,

di met hyl sul f oxi de, di chl oronet hane or ethyl acetate,
and at tenpeyature conprised between 10C and 40C
(roomt enper tur for a

Y\G_(CHZ)H o

can be prepared using conventional procedures such as by the following

HO

5 HO

iliustrative methods in which Q', Q% A and n are as previously defined for the .

compounds of the formula (1) unless otherwise stated.

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

OH
H
N@ (2)
(CHy), OH
CH
HO 3 \ﬂ/
O
HO

with an amine of formula N(R®)-Q%A (3),



period of 1-24 hours. Said amne (3), (3') or (3") is
either coomercially available or may be 15 prepared
wyoogneneemt i onal met hods wel |l known to the onePGRiIB2&d01519
in the art (e.g. reduction] oxidation, alkylation,
protection, deprotection etc...) from comercially
avai l able material. The acid of fornmula (2) may be
prepared fromthe correspondi ng est er of fornula (4)
CHN (4 (@R2)nORa CH3 -if HOR 20 HO wherein Ra
is a suitablesacid protecting group preherably a
xy [ [ t is not
hg to any net hod
s&known to the
one Illed ia the art to prepare ah acid from an
ester, w thoutR* nodisflybng the rest Rf the @), ecul e.
For exanple, the ester may be hydrol ysed by treatnent
wi't h aquegsis~aci d_or e (se. g._hydroge | ar.i.de
ot SRR i a0 FEI R EVREER, et 6 pompounds of
hy domsigg)) optionally in the presence of 5 a solvent
or m xture of solvents (e.g. water, 1, 4-dioxan,

tetrah dr{gfuran/vvat [)) .aé a, tenperature conprised id
et T FOURESRIEY FiSd it G G1eeEs (& S iy & an acl
Fheregspier, with b dovestidné) ccﬂﬁ)ﬁ_n@%gﬁhﬁ(bag.eﬂ(ﬁ}wnﬁeia}déhﬁrmwopyl)—&
o AN Eioogimide hydrbehirids-dr N, Ay cnexd chmodiinide) optionally in

the presence of a catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-

azabenzotriazole), anaﬁbﬁptionally in the presence of a tertiary amine base (e.g.
N-methylmorpholine, triethylamine or diisopropylethylamine). The reaction may
10 be undertaken in a suitable solvent such as pyridine, dimethylformamide,
tetrahydrofuran, dimethylsulfoxide, dichloromethane or ethyl acetate, and at
temperature comprised between 10°C and 40°C (room temperature) for a
period of 1-24 hours.
Said amine (3), (3') or (3”) is either commercially available or may be
15 prepared by conventional methods well known to the one skilled in the art (e.g.
reduction, oxidation, alkylation, protection, deprotection etc...) from
commercially available material.
The acid of formula (2) may be prepared from the corresponding ester of

formula (4) :

OH

(CH,),. _ORa

HO A, T
o)
20 HO

wherein Ra is a suitable acid protecting group, preferably a (C4-C4)alkyl group,

which includes, but is not limited to, methyl and ethyl, according to any method



wherein Ra and n are as previously defined, with a
brom de of formula (6) : OH\ Br HO)I"" HOIn a

wo ypiaadospr ocedure, the am ne of fornula (5) iBCTEROWH1519
with a bromde of fornula §6) optionally in the
presence of a solvent or m xture of solvents (e.g. 15
di met hyl sui phoxi de, toluene, N, N-dinethylformam de,

Lt [ RV af .
gﬁﬁéﬁi%r{a@éth? gﬁ%ls?(pl%h ell%( Eﬂyﬁn%ljrtn tbﬁ}%r%ﬁﬁfeeé‘r? Gcid'frdtn an ester, without
di i moglifyingy thet tegt ahiheemolquatea For examaleh dreeeler avayabe hydrolysed
t t i.sed bet) 80C and . .

46 Molpattein AP RGeS BSHRT aRce (" HlgHiien gkl fotassium
g i ol g s of
P r

SocbPavRY 2rMERe AR e i T IREn Ry e waten)

i N 4ihetethperburd coppiiee@ betvdetOPTIC HREOMOBIT ek &F period of 1 to 40
wi t hout nodifying the rest of the nolecule. In a

t ypg?Q4$- procedure, the ester of fornula (7) is reduced
with borane 5 dinethylsulfide conplex in

t et r ahy dnef gétap oﬂﬂ’orﬁlmﬁf(gﬁmaﬁ/%e prapriréd By abadtidiPuf 8n amine of
The al cohol of formula (7) may be prepared as either

t heforyladp) (S) enanti omer according to nethods wel |
described in the literature (Tetrahedron Letters

1994, 35(50), 9%/R)- e agine of formula (5)(gmy be
prepared as eithér e r 0 ) 10(5314_géfmtioner from
t he correspondi ng ppet ec 5 nez'bfﬂ/forrrula (8) :
3
O

10

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

OH
Br

HO (6)

HO

In a typical procedure, the amine of formula (5) is reacted with a bromide
of formula (6) optionally in the presence of a solvent or mixture of solvents (e.g.
15 dimethyl sulphoxide, toluene, N,N-dimethylformamide, acetonitrile), optionally in
the presence of a suitable base (e.g. triethylamine, diisopropylethylamine,
potassium carbonate) at a temperature comprised between 80°C and 120°C,

for 12 to 48 hours.

The bromide of formula (6) may be prepared from the ester of formula
20 (7):



Re Ro"N (8) CH(CH2)n OrRa 'Ir 3 O wherein Ra and n
are as previously defined and Rb and Rc represent any

WG ioAamiso substi tuents so that HNRbRc i s a chiPGl/IBEO41®1519

10

15

20

(for exanple, Rb may be hydrogen and Rc may be

a- met hyl benzyl ), provided that the bonds between N 15
and Ro and N and Rc can be easily cleaved to give the
free amine of fornula (5) using standard nethodol ogy
for cleaving nitrogen protectingngoups, such as
those found in the text bog R [
G oups in Organic Synt he .
Publication, 1981. The an pf formula (8) may be

(9): WD 2004/ 100950 PCT/ 4/ 001519 10 H3C (9) YO
/ (CH2)n ORa O wherein , , Re and n are as
previously defined. In aClypical procedure, the

reaction of the ketone of fornula (9) with the amne
ofic¢ading|te aRNRpTacd welldnpyndodhe oap skiled immir attdo wrgRake an

' §'°5”0'tf*%“?8#5’5@23’8‘%‘80?%ﬂ%éﬁf?@éit“‘?“’%sgﬁﬁﬁ\%k@%{l%ﬁénér

SOdI um tri acet oxyborohydri de of fornula Na(QAc)3 H%
opt i onkal & yiypi¢al precedyre stbp cestert ofafognylant) 4y éeduced. With borane

.rTHin‘ﬁﬁH%QuIﬁ&é Edfplex i 'W%%ﬁ?%%\‘&% b ‘?éféuﬂapla g@hb&’ BAb Ih)Surs

e’ presence of 'an ac at al yst cetl c aci d
to give the amne of fornmula (8) as a m xture

di ast ef e®radgohiol v &ormada (7 bmaysbeg dnepared yaslg'ﬂéﬁfn'@% (»R)aor (S)
S 8b¥rﬂ%ﬂé‘u§&oﬂﬁn%fé ﬁ%sli]%écgfs%é‘lr QQSCQQSQ i MO liRPR F@ﬁ%t@hedron

erature bet ween and 80C or 3t
72ethensr1§.94m@(5ﬁ)a§al75) ng product is then converted to
the hydrochloride salt and selectively crystallised

from ap,g '“%rﬁlﬂgltﬁ ﬁ%ﬁ%ﬁg l’hag‘Bg Bdé?)la%d 4l ¥|ﬁ{3r5ﬁqée(fg' or (S)

[ SOopropano sopr op
denachmwOmheewmpbadlogprmtectgdmm@pf fwsmalas@hgl e

N (8)
(CHy)n.  _ORa

O

wherein Ra and n are as previously defined and Rb and Rc represent any
suitable substituents so that HNRbRc is a chiral amine (for example, Rb may be
hydrogen and Rc may be oc-methylbenzyl)', provided that the bonds between N
and Rb and N and Rc can be easily cleaved to give the free amine of formula
(5) 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, 1981.

The amine of formula (8) may be prepared as a single diastereomer by

reaction of an amine of formula HNRbRc with a ketone of formula (9):



15 di astereoner. The ketone of forrmula (9) where n=1
may be prepared by palladium nediated coupling of an
wa@eopk/10meb0 de of forrmula (10): Hal ORa (10) O REETE2064/001519
Ra is as previously defineddand Hal represents an
hal ogen atom which 20 includes, but is not limted
to brono and iodo, with an enolate or enol ate
equivalent. In a typical procedure, the aryl i de of
formula (10) i sHieacted wmth a tin enolate g@ierated
in-situ bytreatrren O¥.,) acelgie W th
tri-n-butyltin net®oxi de & for mula Bu3SnOMVe in the
presence of a suitable palladi um WD3;2004/100950
PCT/ 1 B2004/ 001519 11 catal yst (pall adi um acet at e/

t 1 iwigdrbimorRA, Gty | Rdhasph area® predvipusiy defindd OAc) 2/ P( o-
Tol )3) in a non-polar solvent (e.g. toluene, benzene,

o Lin TR ERMota B nen ERCHARB nf et BEoluieflfe) i the
1g é]ﬁMEeZofb forfiiga aﬂl%mbﬂa?lledd’s ?étéh ahiral Mtémdddiateywhieh is in turn
obt al ne esterl | catl on O e orres

8" Beloni &Y peujSbipe PG Gasnt (Songefig SRRPLSOREUTE &t formula
Pr aVAONBHY d¥efodiMel trirees)yBbidydifde by fdfﬁMHDﬂlaY@Ab)gBH@Wﬁtlonally

to the one skilled in the art to prepare, an 10 este
f r dmthe REesencevRlt s SDIngrAEeRY ferd RleCHBE Sieyps. ggnesium sulfate)

f’ﬁijbﬁhor{arl%/ gh méogt)r%@énw 8ess lé'b%l cétQ@sta(e‘ g? &etit %ra; lt8 give the

IS reac an al coholic solven formul a
Ra@ﬂmn@r@rf@rmulaawb €S g Mftung @fuéllﬂﬁeﬁ%?mﬁéd'rhﬁ ﬁe@ﬁ@n is generally

re c t t
DL AR SRSy PRSP PR A 2  frperature
f orca@nprisetitbdtoaes 201G andeB8EC for §f tof 62 halrs. [he yresuting product is
Cont.ﬁgﬁcclzoanlvep({ag dtgct'ﬁ'e hydrochloride salt and selectively crystallised from a

suitable solvent or mixture of solvents (e.g. isopropanol, ethanol, methanol,

diisopropyl ether or diisopropyl ether/methanol) to give (8) as a single

15 diastereomer.

The ketone of formula (9) where n=1 may be prepared by palladium

mediated coupling of an aryl halide of formula (10):

Hal
\©\”/OR3 (10)

O

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

equivalent.

In a typical procedure, the aryl halide of formula (10) is reacted with a tin
enolate generated in-situ by treatment of isoprenyl acetate with tri-n-butyltin

methoxide of formula BusSnOMe in the presence of a suitable palladium



The ketone of fornmula (9) where n=2 nmay be prepared by

reduction of an alkene of formula (12) : H3C O (12)
W@2{04/100950Ra I n a typical procedure, a sol uti oPCDIB2064001519

olefin of formula (12) in dlsuitable 20 solvent (e.g.

nmet hanol , ethanol, ethyl acetate) is treated with a

pal | adium catalyst (e.g. 10% pal | adi um on charcoal)

Sy G B FEIESD Py g paororte

t emm)g)amua endoepalee solventof@d. eojnenat berzened he@ané)oPréfepably, the
V\D 2004/1 0 .PCT/1B2004/ 00 2 T
of ¢ Teastiol 5 cetof f}}gﬁ' gdempg yrgqcoggprf'as%é eﬁ%{%%ﬁ? ~@bK§1%0°C for

med @t @ohowrsupl i ng of an activated olefin with an aryl
hal i de of fornula (13) H3C Hal (13) 5 1n a typi cal

rocedu the [ide [ co Ied

oyl - edbrar pAE oioPryHa Py vy e B E8ifucetg of te
a &j@hb@bérﬁjumbb:acbfw gyst (e.qg.
tetraki s(triphenyl phosphine) pal | adi um(0) of fornula
Pd(PPh3) 4, palladiu acetate/tri-ortho-tolyl phosphine
of forrmula Pd(OAc) 2 N3 or (11
(di phenyl phosphi no) ferrg a QB‘Uﬁ]Ch?oride of
formul a dppf PdC12) in a D™*Suti apl e sol vent (e.qg.
acetonitrile, N, Ndinethylfornman de, tol uene),
optionally in the presence of a base such as

tr| ne at a.te re between 40C and 110C

%'8 'T’l@ﬁlp%ev'%ﬁg‘})‘%ef He of formula (13) is a
C orambfamﬁ tPa ey Hiéthod:%ll%ﬁﬁiﬁn Qb thdens tsRméd qﬁ tﬁehgrt hepeepare an
above descri bed process of preparation of

t he
18 orRSeRIERM 6 acst mithaut mpd'fwﬂg F@yr%bofﬁeeég@awet 0
protect potential reactive functions that are not
WI shed t9 4 agsital f:)ftﬂ:et:igrd;|tﬁ@V@méacbfdfd?mleec(Hﬁgs geauieps with an

or UGHEIA GONRRY BEITE B0k SR Rap i FF PIAVRUSHERTngd. in the

Of E8diRel bidh 88 sheR'RIFAGRA chiiieas 4 psferdess belr@n 10°C
‘ﬂ T. W GREENE (Prot ectrﬁee%oups in Organlcr "

%/rﬂwe%@ °€, (reomiemegpratiies oy & teri@ghours.

15 The acid of formula (11) is a commercial product.

The ketone of formula (9) where n=2 may be prepared by reduction of an

alkene of formula (12) :

H,C o
(12)

In a typical procedure, a solution of the olefin of formula (12) in a suitable

20 solvent (e.g. methanol, ethanol, ethyl acetate) is treated with a palladium
catalyst (e.g. 10% palladium on charcoal) and stirred under an atmosphere of
hydrogen, optionally at elevated pressure (e.g. 60 psi), at temperature between

room temperature and 60°C for 8-24 hours.



20 Publication, 1981) or by P. J. Koci ensKki

(Protecting groups, CGeorg Thiene Verlag, 1994), can
wheooyseso Al | of the above reactions and the PCT/IB2004/001519

preparati ons of novel startitng materials used in the

precedi ng nmet hods are conventional and appropriate

reagents and reaction conditions for their performnce

or preparation as well as 25 procedures for isolating

the desired products will be well-known to those

skilled in the art wwth reference to literature

pr ecedenTbe aticenchel foxemia €2)anay bprivepargdivng pfadedivg mediated

comsotg el e ubh gl petucbEBmbBiy

the preparation thereof can be purified accordl ng to

vari ous wel | - known mét, el _as for exanple
crystallization or chrong ) 3a1Confid@inds  of
formula (1) wherein n isQ or QL is a group

-NH Q2-A, wherein Q2 is d-C4 alkylene and A is

group of formula RL R2 R3 R5 R4 wherein Rl, R2, R3,

R4 and R artgpiasl pief:émﬁd, tHzomiey) hailde (1@ari$ icouplad Iwith a vinyl ester

g (ri‘lef g{g[ecef'q?tpéo Er&%?e) k?é_@elfs n%e (Oé%)sglt ﬁgda"%“.la_lg)atalyst (e.g.
ggr Qeﬁélgés(ﬁ“ p%bh%’lﬁhéé’phlﬁe)p%um@) efgtr &bdnyma RJPd(PPhg)B3 palladium
and are

e sane or dlffere dars ec
f r orfcatateriri-ethetqlylphosgiyne ¢ | offF, d%@l’ o-tol)s or
Sm%ﬁ@nﬁﬁ%ﬁhﬂﬁﬁfe%ceﬂﬁ dﬁé?l@@fun?— cﬂforﬁé 610fo'ﬁ5u9d @ppfPdCl,) in a

equal wher ei'n are the sane or

40 f faaitiable Wnél(%gsépéf@ﬂéfdefNoﬁﬁ-Wﬁhy@U@m'd&I kgluene), optionally
Pr ef;

o 3T bbsefP oF@ ol s i i, LG RRRI bt 40°C
OCHZTet3110CC, foig a8 ho@EF3, COOH, SC2NH2, 20 provi ded

at least 2 of RL to R5 are equal to H Preferably, R1,

R2, R3, RbhetitbrRPobinbiad1 AR @mifélcldfpfiducand are

sel ect ed

For some of the steps of the here above described process of preparation of

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

20 Publication, 1981) or by P. J. Kocienski (Protecting groups, Georg Thieme
Verlag, 1994), can be used.

All of the above reactions and the preparations of novel starting
materials used in the preceding methods are conventional and appropriate
reagents and reaction conditions for their performance or preparation as well as

25 procedures for isolating the desired products will be weli-known to those skilled
- in the art with reference to literature precedents and the examples and

preparations hereto.



fromH CH3, OH OCH3, OCH2CH3, d, F, CF3, OCF3,
COOH, SO2NH2, provided at least 3 of RL to R5 are
weewalowwso H Preferably, R-, R2, R3, R4 and R5P@r/E2004/001519
selected fromd, providedlat least 3 of RL 25 to RS
are equal to H O her preferred conpounds are those
wherein nis | or 2 and Q is W 2004/ 100950
PCT/ 1 B20Q4/ 001519 14 Rl _R2 \/ N. .
wher ei n Ao ggmpdtings S miu 1) s wEF oot et for the
di fdrepamatioanideravecarebeqigiied factonding 0 varibual well-kndBR6 methods,
SR6, hal o, CF3, OCF3 . SOPNROR7, . CONR6RY?,
NRERED éﬁﬁ@@@m@ﬁ&{»{s&e&@%m |°é8§&0"§§8$fat’ay-t o R4 are
equal to H 5 wherein R6 and R7 are the sanme or
different and_are selected fromH or Cl-C4 al k}/l. . 2
Pr cEamagyyds R forpula k3) wiiegeiran 48 & Ohed: Ands @ group “-NH-Q™-A,
di f{,RERM QaRE AELaRALAS BRE Al ik YRkp ofBFMGIBE. provi ded
at least 2 of RLto R4 are equal to H Oher preferred
conpoltids arB?t hose wherein nis 1 or 2 and QL is - N
H 10 Q\her/ preferred conpounds are those wherein n is
is3 a group NH Q@-A wherein Q@ is C1-C4
R pyridin-2-yl. OQher preferred

gr oup H-fQA’ wherein @ is CI-C4 al kylene and Ais
napht hiP. 15RPar wherdiariy A7 eeR‘eshcdaRé drbeas defauthdbove, are
of the fornmnul é?rld) as described in the Exanples
sechFHAIARY BB e, : N (2, 6-Di meth oxybe
nzyl)-2-(3-{(2R)-2-[(2 R -2-h yd roxy-2-(4-h yd
rox¥- 3- 20
1Ry dPest§RBYHYIS-Tphenyl ) - et hyl ami no] - propyl } - phenyl ) - acet
am Besrerabhyl &2 & feetbe e Lors-{ SdHAR) =@H,§:2Bhd 20 EH;)-.
r oxy- 2-(4-y§1yd roxy- 3- hyd rox%meﬁyzl%-?) ( 2$3 C'Fb( 3)
More preferably, Q“ is —CHy-.
Preferably, R, R R% R* and R°® are the same or different and are selected
from H, C-C4 alkyl, OR®, CI, F, CF;3, OCF;, COOR®, SO,NR°R’, provided at
15 least 2 of R' to R® are equal to H,
wherein R® and R are the same or different and are selected from H or C4-C4

alkyl.

Preferably, R', R?% R® R* and R® are the same or different and are selected
from H, CHs, OH, OCH,; OCH.CHs;, Cl, F, CF; OCF; COOH, SO,;NH;,
20 provided at least 2 of R' to R® are equal to H.

Preferably, R', R?, R% R* and R® are the same or different and are selected
from H, CH;, OH, OCHs, OCH,CHj, Cl, F, CF3, OCF3; COOH, SO;NH,,
provided at least 3 of R' to R® are equal to H.

Preferably, R', R?, R%, R* and R® are selected from Cl, provided at least 3 of R
25 to R®are equal to H.

Other preferred compounds are those wherein nis 1 or 2 and Q' is -



phenyl ) - et hyl am no] - propyl } - phenyl ) - acet am de; WO
2004/ 100950 PCT/1B2004/001519 15 N-(2-Hyd roxyb e
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R) - 2- hyd roxy-2-(4-hydroxy-3- hyd
r OXIWé‘FérEIMIy, RiaR/ IRP; Shd ! ard hel saioayditre e AN hrPs8L @8 from H

2 (@IC{ @Bﬁ)Pfﬂypégﬁ}le?SF—@@f Bxye B re ageal éx L 3- hydr oxymet
hyl - phenyl ) - et hyl am no] - pr opyl } - phenyl ) -
g{ gétﬂerri bl eeddipolPRBZ Yo tReRE athdtBin nNid 2r & 2T and Q' is

uor obenzyl = (2R) - 2-[ (2R) - 2- hydr oxy- 2- ( 4- hydr oxy-

3' *—_—-N

hydr oxynet yl)-ethyl am no] - propyl } - phenyl ) - acet

18m de; N- (3, 4- Di et hyl be
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am de; r05 trifl uo ro methyl ) ben

21 NEBG 8. ppereiy 555 G Srpliolenperin {8 PYTdin-2¢Yq
roxy- 3- hydroxynet hyl - phenyl ) - et hyl am no] - propyl } - pheny

| )Oﬁfi‘e@ #@d compounds are those whereln nis 1 or 2 and Q' is a group *
N-(2,6 hIorobegzyI) Zﬁ -{(2R)-2-[ (2R) - 2- hyd

r oxVHZQ A, wharein &, i8C1-C4 alkylene and A is naphthyl.

4Rydr oxymet hyl - phenyl ) - et hyl ami no] - propyl } - phenyl ') - acet

am de; 25

2-(3-{(2R) -2-[ (2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet

hyl - pherfyarjicularly preferred are the compounds of the formula (1) as described

o R AR PR L I a9 o hya Touy 3 Lo ryd

roxy 3- hyd roxynet hyl - phenyl ) -
et hW—é%-ﬁ%etﬂBWén&yl?—Bﬂ@%@R %Ré%ﬁb%roxy-2~(4—hydroxy-3-
20 hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide;
N-(2-Ethoxybenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-
‘ pheny!)-ethylamino}-propyi}-phenyl)-acetamide;



N-(3, 5-Dichlorobenzyl)-2-(3-{(2R)-2-[(2R)-2-hyd
roxy-2-(4-hyd roxy-3 30
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R et e
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(o TrBe KIS A 4R B PR (HRkP DS am
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N-(4-Chlorobenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-
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rid PR A8y e 950
PETMBI%%E)(%N/ Ooggﬁg 138 N-Be nle y\?:ﬁg X%@ é
R) - fiyeyexymsty yl@hﬁqyl}%twmng)propyﬂphenyl} N—methylac tamide;

(hy gé@&xm&&ﬁkh%yéﬂﬁtm g@g SURRPRUWLRG I 4-RYRBAN3-
r oxymygrqwmgﬂ@mmi@ng}ethyl}amlno)propyl]phenyl}acetamlde

B TR0 b AP

r ox?ycﬂokyﬂthl plisnyd)Bthylamino]-propyl}-phenyl)-propanamide;

e Y RBEBor hpE SGbiArh

52) kﬂn{d(’(ﬁ)@ﬁ%&tﬁyll{p%lehiﬂ]e(tﬂylfﬁrnmh)ptbmﬂ]ﬁhbmﬁ}mmmanﬂd@fl) 3-0
R BRIl - BRI (R Py ey ARy 1) oh

)ego hde»{ %&ihyl)maﬂ Ifetl(l)ﬂ}drrﬁlho)p%MphBWl}propanamlde
e

L A AL AT AN e AT

1r5y| grﬁfdwgﬁ)gﬁniﬂ]ethyl ar:ri|§10)Igrop2/|]f)i 2){:a;pr%pahna(r]'lrglgi)?(

hyﬁﬁ—@xg,Dmydro 1H-inden-2-yl) (2R)-2 ( R)-2- hydroxy-2 [ hydroxy -3-

é ny g{g{a%%ﬁﬁémyu p%ﬁWétﬂmﬁ}JMh&ﬂ%%ﬂé&ﬁwr&m&épf opan

3- { 3-{[{RR-HEIR)}Z-13)3-B, Himeigisoqdidelimy 2 byt SB-oxopropyllphenyl}-1-

oy A DA HBR S B ST ARG AR hBRERY] ) - - Phe

er; Sfﬁ(fyﬁg?;d 6-flidbﬁfb)en2ylb B%@[éﬂﬂ?dtmw ﬁydréxwlslq4{:fgfl?r>§a3

d% %@Pp% hiﬁi\g%m,_wégproéﬁpﬁgxw; rop anz 8

roxw Cﬁbmtsyrﬂylys SR )R- hpdiveRy-2) 8 thydhoxy B-

an no )Pn%/eti\yl phen}ethyéamlﬁo)prgpyl]%henyl}prggaega%rpdg e
3-{3- [(2R) 2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

25 (hydroxymethyl)phenyllethyl}amino)propyl]phenyl}-N-(pyridin-2-
ylmethyl)propanamide;
N-(2-Chlorobenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyilethyl}amino)propyl]phenyl}propanamide;
3-{3-[(2R)-2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

30 (hydroxymethyl)phenyllethyl}Jamino)propylflphenyl}-N-(pyridin-2-

. ylmethyl)propanamide;



2-(4-{(2R) - 2-[(2R) - 2- Hydr oxy- 2- (4- hyd

r oxy- 3- hydr oxynet hyl phenyl) et hyl -

w@pionodsopyl } phenyl ) - N-i ndan- 2-yl - acet am de; PCT/IB2004/001519
1-(3,4-Di hydro-1 18

H i soqui noI in-2-yl)-2-(4-{(2R)-2-[(2R) - 2- hydr oxy- 2- ( 4-
hydr oxy-

N AR PR et

non

N- ( mestagiphehyijethyidmit@Riop3tibiietiliprpandimde; - 2- (4-

hydBd?ki@ﬁ)ﬁy({(?ﬁ?@ﬂﬁwro&ﬁﬂﬂﬁﬁ‘p%?& opy! }phenyl ) - acet am

d - hyd
Loiyhyg%s HAPHARRIN i frdkberanl (459 - 2

Bheplpenyethy ranamasleopw } phenyl ) - acet ani de;
Foxi IR A2 i etd w2 Ve
IOhegwdyomﬁﬁmﬁ)ﬂmoylﬂmbﬁ%am‘P@)@f@ﬂmzbﬁwé}dﬁﬂ(&e; o v
r ox r oxy- 3-

r oxf}%’i@péjé{gé g}ét h yl ya m( [ nyo] d g
pr opy{( TRV R)-ﬁ\l{i{ B»@esmwmwsomam prBeteopkPyl]phenyl}-1-
B RO AT Sk TS G drp kg iRty o
r ?)ﬁ | chMd)r]oFﬁLQLnﬂllyd)ro)ﬁrethyll)berI{Eyl] -3-{3- E(ﬁR) -2- b({(ZR) I.2 hydrc;xy—Z[él
e ami nol pro enyl ) - me enz cet am de

%wér@xx @z(ﬁydr%%gﬁavl%h%vaﬁ&wg}a@ R URGE B Rpararide;
r OX drBWzillz—%t{@y[g IZR) 2- hydroxy -2-[4- hydrog(y -3-

hoxybenzy acet am de

pr Op wi}rcuymﬁ%hsdmemqthylmnloq)p{qmlﬁph@m}pmanam%r oxy- 2

Té 4%3?3‘???% f{( %Iﬂ;{ roxg] [r4 hﬁ, Irgxghenyl ) - acet am de,

2-( mwmahy!lmhy@ewwmloa)pﬂmwmhﬁm} Neoogngprapgénamide;
roxwéwﬁ F(fgﬁfﬁrpy% (%hy% hyd“’d‘r‘/nz &4 Wdro¥¥1yl ) acet am de,
N[ Eyﬂog;mnettfy#qmnylf)éthwrmb]pyd»wﬂphe:y)H]acéta{wﬂd@ (2R) - 2- ({

N e s N e N
%WOLb&ﬁlﬁ’d]@fﬁp@ﬁph@%@}N—(@-pﬁénﬂ(p?Oﬁ))ggﬁl@hﬁc?e RL é ;i yd .

oy DGRy SR 2 el 5ty SOmrayicedhyetecier ok
ACC%Wh(ﬁBrdp?I}?ﬁ%ﬁﬁN%anoi Lé&té}h@,@ent i nvention, the

orrmula (1) wherein

gL odp(3b45DIm/dﬁbé Htisegtinainz2-g)-8- (@éf?e’?)aﬂ [(,%Rb?éwéquyfi% (3 timydroxy-3-
2
€h Q@gﬁgﬁﬁ/ rﬁﬁenﬁ/ghar la?nuhéipr@mp)@éﬁﬁ \ardpkl onal Iy

tran nmaceu accept abI e salts.
25 pé2-Hydioaybhenzyg de(4plieinaH @ t)-2dnidraxy-2 e bydraky-8-
I f th d f de th

2; hygrg)&(ymegw?oﬁgnﬂpetﬁyl mﬁoﬁ&op?ﬁﬁ%n@ll (aaat rﬂ%u € €
N-(3-Chlorobenzyl)-2-(4-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-
phenyl)-ethylamino]propyl}phenyl)-acetamide;
N-(4-Chlorobenzyl)-2-(4-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-

30 phenyl)-ethylamino]propyl}phenyl)-acetamide;
2-(4-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethylphenyl)-ethylamino]-

propyl}phenyl)-N-(2-methoxybenzyl)-acetamide;



and the base salts (including disalts) thereof.

Suitable acid addition salts are forned from aci ds
wakioghod®sr m non-toxi c 20 salts. Exanpl es i nclRdEIB2061/001519

acetate, aspartate, benzoatl®, besyl ate,

bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,

cansyl ate, citrate, edi syl ate, esylate, fornate,

ng{@ E@F&%ﬁg@@%ﬁ&& OKY B g(%?yagoxy-s'ngprgfw%]g&wlphenyl)

hydémylahmﬁa]gﬁfpvtpbmnqu-(s ket aiybendyatstamiidsie,
hydr o1 odi de/ i odi hate, isethio

L it AR e ARk oKt PRI ST an SR BEmy-Sthylaminal-
ni t%ﬂo?&l?phé@bw £iH] Senz%ﬂ dl%Pa%{lHéI e, nicotinate,

orotate, oxa almtate, panpate,
Sh o%ﬁ&@ﬁ@h@@@@ﬁzy%déﬁw&g [b?u%)s%yhmrégwfr{?dwtdg@iy-?» hydroxy-
sac artrate
A ey R ol h R Paodm iy
200&?(4{1)(%{2 WZWGM%%U@romB Budnoatarh'IetHyhThtenglarletWI-
are_for c salts
Exaﬁ[ﬁ]lI 3 rg%l p?‘ghw &’3’?‘@ V'h%tmélgggtﬁﬁﬁéé benzat hi ne,

cal NH@:Aluba- (tlﬂf&JorordeEtiyl‘)bérmyl]me{A (R 20((2R)-2 Ol grokp: [4-

10 e AR ree/By iy ey el repyiBfe SiHoE Hgpce, anc.

aci dq4wdz)@aq@a)wy@bﬁpzk{$-h&@f (hﬁ/@rfox%@ﬂ‘fyl)phenyl]ethyl}

hem sul phate_ and_ hemni cal cium salts. For a review on

sui pRBIRPreRyirhenyd-N-G-argnyigiey \AeeiAmife: Handbook of 10

PhaAH@&GMb'tG %he%%bé& of?ﬁ@B%sbh?ﬁveﬁﬂneﬂ{é &p &Hﬂisléﬁ%rmula (1)
. Wi nhel m rmany (2002). Phar rraceutl ca

ac cwéewm thesQHz-GFQBEEMRIS ippoFilgineta @rf)gem@yalty@re%rred

prepared by one or nore of three nethods: 15 (i) by

feact | nng‘iJ‘@or‘ﬁﬁWQf fIrmuRy (Y lrRayt é%onéet Bpﬁ&i\%ll?@@néﬁﬁmed into
acid or base; (i) r enovi ng‘aan acid

bas BharmsAcestigalyt @@pfﬁmb@r Galis{ rlompartiauiarabihese  pharmaceutically
Pr eGULHAbIO sakd Bt Wﬂ%r@f Jf%é"f'é)r‘i%&é-y %?Ig%fe the acid addition

ring-opening a sul cyclic precurs
exanapd ¢1e basesslts lipclodingatisalis) these¢ofg t he desired acid
or base; or 20 (iii) by converting one salt of the

conpoundggiati@Le! fiditlon $4ts2A18 B/ Red¥rom acids which form non-toxic
20 salts. Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate,
edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodidefiodide, hydrogen phosphate, isethionate,
25 D- and L-lactate, malate, maleate, malonate, mesylate, methylsulphate, 2-
napsylate, nicotinate, nitrate, orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen, phosphate/phosphate dihydrogen,, saccharate, stearate,

succinate, D- and L-tartrate, 1-hydroxy-2-naphthoate and tosylate salts.



reaction with an appropriate acid or base or by neans
of a suitable ion exchange colum. All three

WO e@etidwns are typically carried out in sol utipcT/IBRoét/001519
resulting salt may 25 pre@Ppitate out and be
collected by filtration or nay be recovered by
evaporation of the solvent. The degree of ionisation
in the resulting salt may vary from conpletely )
i orsjuiighler @aaﬁnﬁai_ ﬁb%-fPHH?%efﬂngPéS%ﬁﬂgg'hd{?”Bf npRdoxic salts.
| N\SBah#AEs TRYuGX| e lalurkfiuin, URSGhiva! astn2athirl| ¥akeh, choline,
forms. The term'solvate' is used herein to describe a
nolciethylamine nficlaning o dysiney | WSiAG. tMRONESHIdUMEHIMINEe olamine,
| N RAISRIn A8, HANGRLAITRL AP oiRERARL Of one or more |
ph rnﬁ%@g?ﬁcaﬁﬁw acceptagﬁi so?vent nol ecul es, for
&xanpl e, ethanol. The term'hydrate' is enployed when

etioriBnlPhatls 4RO Tperr ieieid RERIR G o siapRiepomiyienate

i n\aeret hesnicalcienceatisl exes such as clathrates, drug-host

i ncl usi on conpl exes wherein, in contrast to the

af orenenti oned solvates, the drug and host are

pr éxgnt réviel oo hsudtabler isaltor seonSsdhdi atd owetmuth, SHandbook of

1§ o HHErengu fab SfisnoEerls SRR arsf Ushofgfayi EoH, Weinheim,
conpeifiiys2eb2)ch may be in stoichiometric or non-

stoi chionetric amounts. The resulting conpl exes may be
ionised, partially 1ionised, or non-ionised. For a

re\@%@%e%ﬂ&%b%@e&sﬁgeof] BhHANSE | of FmUlB) (1) may be
1269- 1288 hy | eblian (August 1975). 10 Hereinafter
al |Preparedidycwe aranerer dusasnethodsrnul a (1) i ncl ude

ef gpren : . ]
15 o] " 5 oAng AL g1 o B AP QIR B hpbr v
The (i) ombyuresisovirfg Bheadithy entbiase-lahilel protectiograranelSras a suitable

formul a ' fare ' ' Tol I .
o oo gkl o e AP 5B ) bP ) SibReRl o s
I soner s cybler meturson dbruekaneplepd lactdne gdactein; usingribe desired acid
t aut omer | ¢ i sonmers) as hereinafter defined and

i sot opi PAPP§E1%Ybel ed conpounds of fornula (1). 20

20 (iii) 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

25 precipitate out and be collected by filtration or may be recovered by evaporation

of the solvent. The degree of 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

30 comprising the compound of the invention and a stoichiometric amount of one

. or more pharmaceutically acceptable solvent molecules, for example, ethanol.

The term ‘hydrate’ is employed when said solvent is water.



As indicated, so-called "pro-drugs' of the conpounds
of formula (1) are also wthin the scope of the
WO pwenodsn. Thus certain derivatives of conpouPciBIB2)04/001519
formula (1) which may have2little or no
phar macol ogi cal activity thensel ves can, when
adm nistered into or onto the body, be converted into
compounds of 25 forrmula (1) having the desired
activity, for exanple, by hydrolytic cleavage. Such

derhMaddd WA e Sddple’ S0tk AnddntioRr AT sifplexdd 5G&EEs clathrates,
|nforrmt|on on the use of prodrugs may be found in

' Prasughags inausigy clommipiese et Bmsonizast. tol 4ne safgrementioned
Sy [ C cfeidi .

LERBHETRE o ol g Yt B fop socniomene
Pr ewsount9.8Alspeithcluded BarRocdmaplexese of dbé dr@g@ containing two or more

PO B8 5P A 8l ORI iy o on

I nwetoithiometdn anicnmtﬁx'ﬁmsplresulbmg poothiesd may bepioacsiedg partially

apprapriate functi nlltles sen he conp

o o SRe o o BRlgenPete réfeWich EEh coMeliien: S0P Hgeam Sci. 64
ski(B),ei@60n 288ehyaraleblian (AQusoigrt).es’ as descri bed,

%or exanple, in "Design of Prodrugs"” by H Bundgaard

El sevier, 5 1985). Sone exanples of prodrugs in

acqgedmaner \Mltrafér&ﬁ:ésnweéﬁmwuma%m@ﬁnu@ N)whéit€e réferences to

conmpound of formula (1) contains a carboxylic acid 10
f uridtposRlvatey andcgamplexemtheraal andnierwabrates gnd cegtaigxes of salts
gend wherein the hydrogen of the carboxylic

,ac:lﬁ functionality of the conpound of formula (1) is
repl aced by (C1-C8)al kyl; (ii) where the conpound of

t h -
15OTTR eflouFiOB! 81 Mo ARy BhR) Shola Lo ARRIAY of olfte (1) s
t hd1d1910be‘@w defhedhendﬂdm@odall Mmrphal artcy apystalhbabits thereof,

nd of onua i.s.replaced b . .
(BN a5 R ror” GHEBGRG oot eeqmatig s dagtomeric
of isometd) as(Heremafitadefned 4d igaiopically-betstdesipotis of formula
arri@g functionality (-NH2 or -NHR where R ~H), an

' thereof, for exanple, a conmpound wherein, as
obhe case may be, one or both hydrogens of the arri no
functionality of the compound of fornula (12 i s/

r ephadidicagdy sa-calies) arecdugpi of the compounds o formula (1) are also

within the scope of the invention. Thus certain derivatives of compounds of
formula (1) which may have little or no pharmacological activity themselves can,
when administered into or onto the body, be converted into compounds of
25 formula (1) having the desired activity, for example, by hydrolytic cleavage.
Such derivatives are referred to as ‘prodrugs’. Further information on the use of
prodrugs may be found in ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T. Higuchi and W. Stella) and ‘Bioreversible Carriers in
Drug Design’, Pergamon Press, 1987 (ed. E. B Roche, American

30 Pharmaceutical Association).



25 Further exanples of replacenent groups in
accordance with the foregoing exanples and exanpl es
wW@bBooetibm®so pr odrug types may be found in the  PCT/IB2004/001519

af orementi oned references. 2&breover, certain compounds
of formula (1) may thensel ves act as prodrugs of 30
ot her conpounds of fornula (1) WO 2004/ 100950
PCT, 4 0 3 [ S
of PiognigR, ohpeeatdance wlh Joe oI Rt 1o helyia 68 Bloduced by
f or repleginglappropsdatei mnctt@rrahﬁemdses‘eot nrecthe nompmundgmﬁ formula (1)
admnistration.of the dr
et U IcErEY rpictasoRaifE 45 inere cRUSHDCHE, B 35 draduoigties’ s
(i )dmﬁb@dt he cemodnth Wedigh o8 IRodlpsCoRtAI Bandgaard (Elsevier,
rret gr oup, an hydroxynet hyl derivative thereof

5)> -CH2OH): (ii1) where the conpound of fornula
(1) contai ns an al koxy group, an hydroxy derivative
thereof (-OR-> -0OH); 10 (iii) where the conpound of
f or g exampiasnefnradrugstiepecaadgnceniitibthgrigygntioa include:
secondary am no derivative thereof (-NRIR2 -> -NHR1 or
-NHR2); (iv) where the conpound of fornula (1)
confilai nswkers e v deempaurc oofgfomula a (1)1 Boptdimarg carboxylic acid

erj aY fn (= : e

1?0 n%ﬂégfrl]ﬂépaﬁpl P@Pﬁuﬂﬂ)a(epgﬁ%rot giorlf";@i exé%?glqv"% Ecﬁnw@nd wherein the
phehyrogeteof ﬂmd:a/rboxweramf funcibnality oPth\@-qumldeGf formula (1) is

(I) agﬁe \}% onpound of formula (1) contains an
E?S?Y gy ( %’F‘ﬁ’oxyl ic acid derivative thereof

( CC]\IHZ -> CCI]—I) Compounds of fornula (1) containing

one,

r nore mretric on a can eX|
or i e Chepabl SemrandRREny B AT enf A o gnclpnaity ¢
%5 cont adAS, & eftlef eRatleof forrbkeiMk €8 oiptidind \Ql@él’@ﬁ‘ﬁ fhleChydrogen
cis/trans (or Z/ E? i soners are possible. Were th

conpoundfdbaelaons! funstionalibngli te cameerad 6f &armuea (i) aH* replaced by
i sonmers Q;l)gkgﬁ%gﬁ{ iy &hdvi @ a | ow oxime group or

an aronma nol et’y, énergy barrier, tautoneric
I SOner i sm( tautonerism ) can occur. This can take

the afyor ulrePH8! O8nbANP TR ThATIA 11F SBRAHAIS Bimba/ BMbBcondary

(1) contai ning, Tor exanple, an’imno, 0, oOr

2i ne gramino fonctanalil (-NHl; val-HH&ewhere R #H), an amide thereof, for
example, a compound wherein, as the case may be, one or both
hydrogens of the amino functionality of the compound of formula (1)

is/are replaced by (C4-C4p)alkanoyl.

25 Further examples of replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be found in the

aforementioned references.

Moreover, certain compounds of formula (1) may themselves act as prodrugs of

30 other compounds of formula (1).



tautonmeri smin conpounds which contain an aromatic
nmoiety. It follows that a single conpound may exhi bit

worera/10098m one type of isonmerism WO 2004/ 100BGD1B2004/001519
PCT/ 1 B2004/ 001519 24 Incl @ded within the scope of the
present invention are all stereoisoners, geonetric
isoners and tautoneric fornms of the conpounds of

fornula 1 [ Iudln ound exhi biti.ng, nor.e

t hafhiS8 ¥ %&%W'H?'“ e RERH s‘?‘ﬁq”g o a?ee@efaabs’ﬂte&r?é cgmpounds of
nor @rhler @ fthatissompslindierraed imeive upddi ddniiniseati®adethe drug.
salts wherein the counterlon|sot|§b{§‘m active, for

exafipne examplescyfdnetagplites I"i/é‘i?‘??é ange Wi igventiogyinclude
exanple, dl-tartrate or dl-arginine.. Gs/trans

i soners may be separated b conventlonal t echni ques

@el (i) knowirereothel Gompesiadsel Ifreaulan(Hheorfpins momethyl group, an
exanpl e, nal

crystall h Pﬁ%l on. d%@g%tt“ﬁ%gﬂgﬁter"?g?ﬁ% gugst?Hl)' t he
preparation/isolation of individual enantioners

i de ch t
o eSS SOLBEDG, BT 0 AR RBE bt Al oroup, an
t he racenmirexyaderivatied theosofdedRvatOwWg) using, for

xanmpl e, chiral high pressure |Iiquid chromatography
1?)HPLC) Alternatively, the racemate (or a racemc

Pr eGiyr s akheréBiie dnfiRasideds Wntnhlaa(1 Saointalld @ 1epidrg almido group, a
acti1ve conpound, for exa

case 20PaFRBFAYERING SeHVR V& tb?ref%?ﬁﬁ# gg(i)'&'égﬁpéll}@?a)n

acidic or basic noiety, an acid or base such as
tartaric acid or 1-phenylethylamne. The resulting
di afiv)er edngreitie gpspgred ﬁﬁfﬂrﬁ'é"%@;)&%ﬁa&f pgecondary amino group, a

4&hr omat gg{rﬂglg%eeﬁogﬁ [ thbfag(INMRR! > gt al i zation and

one or the ast er eol soners converted to the
correspondlng pure enantloner(s) by nmeans wel |l known

Skl ' f : ‘
B o B D 7D, e TROUBER Bk i, o pheno
obt ai neddem/aaveatnelrmfe(rl?rcaHRh@ﬂ)' iaoded form usi ng
chromat ography, typically HPLC, on an asymetric

resin wwth a nobil e phase consisting of a
Jdoy d{InREarbhere tihepi comhpourie pff afvemala {EX aoatainordrii amidg group, a

fromO to 50% by vol upe .30, of is0 nol ically
{ om 206 SSDSONE BeEAdME® el o REBr T OO ar
al kyl am ne, typically 0.1 % di et hyl am ne.

Concentration of the eluate affords the
Compounds of formula (1) containing one or more asymmetric carbon atoms

can exist as two or more stereoisomers. Where a compound of formula (1)
25 contains an alkenyl or alkenylene group, geometric cis/frans (or Z/E) isomers
are possible. Where the compound contains, for example, a keto orstructural
isomers are interconvertible via a low oxime group or an aromatic
moiety,energy barrier, tautomeric isomerism (‘tautomerism’) can occur. This
can take the form of proton tautomerism in compounds of formula (1)
30 containing, for example, an imino, keto, or oxime group, or so-called valence
tautomerism in compounds which contain an aromatic moiety. It follows that a

single compound may exhibit more than one type of isomerism.



enriched m xture. WD 2004/ 100950 PCT/1B2004/001519 25
St ereoi soneri c congl onerates may be separated by
w@eorwnaeosonal techni ques known to those skil | BCI/iBRoe41®1519

art - see, for exanple, "Stéreochem stry of O ganic
Conpounds" by E. L. Eliel (Wley, New York, 1994). 5
According to one aspect of the present invention, the

(R, R -stereoisomer of the forrmula belowis generally
preferred: OHHCH 1 / (CH2)n QL HO 3 0 HO wherein n

andﬁaﬁ]&fde wihindehd nREpabey &d %"reééi’n'mﬁvéiﬂ@noéré M Metefeoisomers,

resent invention iIncludes al
phagﬁam@trtq @@meys aﬂf@e [Rusgmeri¢ §Qfﬂt§ppééﬂ‘$ Eomppungs qf| legmula (1), -

Hﬂ%?%&f)mé g"@ﬁf&lrﬁn% Qe BPIBARE affinixtures
rep ce tOﬁB Vln e sane at C nu
af one ormasre iheravdisAlsnuntiaded dig aeidadditianoen bm salts wherein

ﬁg? Eﬂ%?%ggf{ ,s”&ﬁﬁc]afk?‘so op\e‘@] %ﬂ% %, ‘%c?é?&%? I—Iﬂ;lne o racemic,
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high pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case
20 where the compound of formula (1) contains an acidic or basic moiety, an acid
or base such as tartaric acid or 1-phenylethylamine. The resulting
diastereomeric mixture may be separated by chromatography and/or fractional
crystallization and one or both of the diastereoisomers converted to the
corresponding pure enantiomer(s) by means well known to a skilled person.
25
Chiral compounds of the invention (and chiral precursors thereof) may be
obtained in enantiomerically-enriched form using chromatography, typically
HPLC, on an asymmetric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by volume
30 of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume of an
. alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the

enriched mixture.



26 Substitution with heavier isotopes such as

deuterium i.e. 2H, may afford certain therapeutic
w@coano@sges resulting fromgreater netabolic sp@biB2004001519
for exanple, increased in2¥ivo half-life or reduced

dosage requirenments, and hence may be preferred in

sone circunstances. 5 Substitution with positron

emtting isotopes, such as 11C, 18F, 150 and 13N, can

be useful in Positron Em ssion Topography (PET)
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¢, chlorine, such as *Cl, fluorine, such as '®F, iodine, such as "1 and '*,

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

such as %P, and sulphur, such as 3.

20 - Certain isotopically-labelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, i.e. *H, and carbon-14, i.e.
4c, are particularly useful for this purpose in view of their ease of incorporation
and ready means of detection.

25
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phar maceuticals for therapy and/ or prophylaxis. They
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20 and/or derived forms, are valuable pharmaceutically active compounds, which
are suitable for the therapy and prophylaxis of numerous disorders in which the

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

in particular the allergic and non-allergic airways diseases but also in the
treatment of other diseases such as, but not limited to those of the nervous

25 system, premature labor, congestive heart failure, depression, inflammatory
and allergic skin diseases, psoriasis, proliferative skin diseases, glaucoma and

in conditions where there is an advantage in lowering gastric acidity, particularly

in gastric and peptic ulceration.

The compounds of formula (1) and their pharmaceutically acceptable
30 -salts and derived forms as mentioned above can be administered according to

the invention to animals, preferably to mammals, and in particular to humans,



28 Liquid fornmul ations include suspensions, solutions,
syrups and elixirs. Such fornulations my be enpl oyed
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conprise a carrier, for example, water, ethanol,
pol yet hyl ene gl ycol, propylene 5 glycol,
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administration may involve swallowing, so that the compound enters the
25 gastrointestinal tract, or buccal or sublingual administration may be employed

by which the compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as
tablets, capsules containing particulates, liquids, or powders, lozenges

30 (including
_liquid-filled), chews, multi- and nano-particulates, gels, solid solution, liposome,

films, ovules, sprays and liquid formulations.



When present, surface active agents may conprise from

0.2 weight %to 5 weight %of the tablet, and
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% of the tablet. Tablets al280 generally contain

| ubricants such as magnesi um stearate, cal cium
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conpressed directly or by roller to formtablets.
Tablrbe cdphnasisocof fher inveniioromayl elsdsberased| inefastdisselvipg, fast-

185 ¥Bliteoralile sSoadTobd WoH . FoscaPorall B Fufeiobinion i

conphéempentiePatentsyri¢ (6)ppen©8anbly hiaygladotizdre(00m ).
uncoated; it may even be 25 encapsul ated. The
fornul ati on of tablets is discussed in Pharnmaceuti cal
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microcrystalline cellulose, lower alkyi-substituted hydroxypropyl cellulose,

20 starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
will comprise from 1 weight % to 25 weight %, preferably from 5 weight % to 20
weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.
25 Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl methylicellulose. Tablets may also
contain diluents, such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol,

30 microcrystalline cellulose, starch and dibasic calcium phosphate dihydrate.



stabiliser or enulsifier, a viscosity-nodifying agent

and a solvent. Sone conponents of the formul ation may
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rel ease
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 uncoated; it may even be

25 encapsulated.

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

30
Consumable oral films for human or veterinary use are typically pliable water-

soluble or water-swellable thin film dosage forms which may be rapidly
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20 surfactants and taste-masking agents.

Films in accordance with the invention are typically prepared by evaporative

drying of thin aqueous films coated onto a peelable backing support or paper.

This may be done in a drying oven or tunnel, typically a combined coater dryer,
25 or by freeze-drying or vacuuming.

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

30
Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release
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The preparation of parenteral formulations under sterile conditions, for
example, by lyophilisation, may readily be accomplished using standard
pharmaceutical techniques well known to those skilled in the art.

25
The solubility of compounds of formula (1) used in the preparation of parenteral
solutions may be increased by the use of appropriate formulation techniques,

such as the incorporation of solubility-enhancing agents.

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

sustained-, pulsed-, controlled-, targeted and programmed release. Thus
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spray, atom zer, or nebuliser contains a solution or
waemprowson of the conpound(s) of the inventi oPCT/IB2004/001519
conprising, for exanple, @éthanol, aqueous ethanol, or

a suitable alternative agent for 10 di spersing,

sol ubi lising, or extending release of the active, a

propel l ant(s) as _solvent and an optional surfactant,
suctemRoUEELPt Hie dnvepfiertreay deefmutatad @y apgolid, semi-solid, or

ol | ApLAESIcAlGRd for é’ddwiﬁfstr%]ﬁo#%% 4 ifpAhY dPAYSR prBliding modified
suspension formulation, the drug product is 15

m ceesissad the agtive gempaundidbampes @éiskge fgrmpyetions include drug- -
i nh ' ' : )L . avT

be (gdca#f deg%a%%rﬂiaﬁgLé%%ly@%ﬁcg?-gﬂglg%@ ut'cl? g e 'ﬁ!ﬁ?j?ém)éres'
Such as spiral jet mlling, fluid bed jet mlling,

su Lt b LM rocessing to form nanoparticl es,

ht gﬁég[ééélsgﬁém&%%%%ﬂ@gtl on, or spray drying. 20

Capsul es (made, for exanple, fromagelatin or

hydr.oxypr opyl net hyl cel | ul ose blisters. and . .
o 116 KBRS be ifvestiof atay s b Seiiefdfed dppivaly tpdhe skin
f or gfuhRicega,t that GeNtiaintally OWEAsdErmallpf Typicalc srpRIHtidnSffor this

the invention, a suitable powder base such as | actose .
18r RYRPSS ingiisegeier hysiroaahs dotiRsts: sPfions, (Gregrs, ointments, dusting

|- | S16dPS, drdBBMYs! Rbam' fiRINRA Watcheadkdrs, Trﬁﬁlants, sponges,
| act ose may be anhydrous or in the form25 of the

nongigsir Randages «nsr aigrgernuisiong: Liposomeh dpay glsoakg eised. Typical
exclhent:s i /gl _ . .
aﬂh@r:% |ﬁ<):(l§./1P|8t dhol deAs HMnerd Hﬁ,ggqgndaﬁg!rélrggﬁrglwmte petrolatum,

SOr pl tO. , , ruct 0ose, Ssucr ose. A
sui glugsrie, polyethtanef glycallaatipsopylene glyeol Peaatraiamerfiancers may

sing. h ] t . ol § ' -
ROl e JeE BT OB B, BsL{8F SSbEBY Finnin
i nvamt Morggre(Odicttardio9h and t he actuati on vol une may
vary from1,ul to 100NI. A typical formulation may
conprise a conpound of formula (1), propylene glycol,

st eOtHer MbAS, ofetdpicid| admmlistradomnnclbber delvery by electroporation,
Alter ﬁ%&ll ve. WD 2004/ 100950 PCT/1B2004/ 001519 (ﬁ4
sol PaIPLOGSIS PHRRPP Fegise FoNARIUSHS oqndpFBff)()P%‘ﬁ egqryla%qzdle-free

2onclaiglepdilaerReoM, Bofect PObiotist®se gl ycol . Suitable
flavours, such as nenthol and | evonent hol, or
sweet eners, such as 5 saccharin or saccharin sodi um

TBY 6 fd t*opfagrs aliffrTithRbhOfiay Obe EBnuIbBYER b&Mmmediate
i nt ende or 1 nhaled/intranasal adm nistration.
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release.
25

INHALED/INTRANASAL ADMINISTRATION

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

30 example, in a dry blend with lactose, or as a mixed component particle, for
. example, mixed with phospholipids, such as phosphatidylcholine) from a dry

powder inhaler or as an aerosol spray from a pressurised container, pump,



Formul ati ons for inhal ed/intranasal adm nistrati on may

be formulated to be inmmediate and/or nodified rel ease
wa@ giongooosor exanpl e, PGA. Mdified rel ease 1BCT/IB2004/001519

formul ati ons include del ayéd-, sustained-, pulsed-,

controlled-, targeted and programred rel ease. In the

case of dry powder inhalers and aerosols, the dosage

uni L5 SBhLAT BRferaBl, SPARRES a}f?aélé,(&rq?ﬂhF%H?h‘u'ic\éetﬁsproduce

anoun s 1 n accor
| nv arfineaniséyy er ngblulcser | witraor witigzd the usel rof @ suitbleapropellant, such

rret er §d1 ?%St%g%{% %%.fag? Qirg «ﬁu?aé?%%;ﬂe%%ﬁmg Pg%et %or intranasal

dal uye dbeepanider rhgypcombtise bevibatHebiverageye, fOr @RAmple, ichitosan or

0 h.may be admnistered in a single dose or,
Ln}-’on‘gy‘iﬁ ‘i&ﬁtrl as divided doses throughout the day. 20

The corrpounds of forrmula (1) are particularly suitable

for_an adm nistration by inhalation | . .
RECThRe/ MRSFUIFRE) SRNRIALK] RYBTRARTEYN 21OBIZEH 0 GﬁB'é'lﬁ%sconta'“S a

of %Blﬁtléﬁ‘\éﬁr%dsﬁﬁnﬁﬁﬁ &ethéd&rﬁb&llﬁ(ﬁdof ffd #veXti®h comprising, for

vagi nal ly exanple, in the formof a suppository,
pes $5amp eoretéﬁe«nla aqmeys bienek P @ sullehlsi talierrative agent for

RLPORRRIRLY AR o i BRBrpEl e300 o RedfBRente) as

35 Folvend and enoptionalrsciaatahtsayichals swbitan ftoleste,ovleiceacid, or an
be f ted,to be immediate and/or nodified
rel 8@%023&%&??4“ [ i

i ed rel ease fornul ati ons incl ude
del ayed-, sustained-, pulsed-, controlled-, target ed
andpn rammed dIl%ase OCULAR/ AURAL A NI TRﬁ\ d
The "E8MYBYTES o é’owﬁ%ﬁf SHRPSRSIPT, fEIUfion, fug-product is

B8 MiitrehiRea toth rsead biitdbe erd@iw@laﬂby igtedlatidry ftySiedllyylels® than 5
the form of_ drops of a m croni sed suspension or

sol {RiF8RS) Ahis gy bRiachiqyrd by anytapgroriale crmminytinggnethod, such
QG hek dpta t@ﬁdliﬁ@sﬂé‘nﬁ' hep|ed nﬁlmhg})%e?éntﬁ:’éﬁﬂﬁi@ ;ﬁ‘é&@ésmg to form

admnlstrg{é:onlnc | ude ointnents, biodegradable (e.qg.
abs #ppapArtclgs high pressure homogenisation, or spray drymg

20 Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose),
blisters and cartridges for use in an inhaler or insufflator may be formulated to
contain a powder mix of the compound of the invention, a suitable powder base
such as lactose or starch and a performance modifier such as [leucine,
mannitol, or magnesium stearate. The lactose may be anhydrous or in the form

25 of the monohydrate, preferably the latter. Other suitable excipients include

dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for wuse in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1ug to 20mg of

30 the compound of the invention per actuation and the actuation volume may vary
~ from 1yl to 100ul. A typical formulation may comprise a compound of formula

(1), propylene glycol, sterile water, ethanol and sodium chloride. Alternative



sponges, collagen) and non- bi odegradable (e.g.

silicone) inplants, wafers, |enses and particul ate or
woe®iaulosr systens, such as ni osones or | i posor@&BIB204/001519

pol ymer such as crossed-|iBked pol yacrylic acid,

pol yvi nyl al cohol, hyaluronic acid, a cellulosic

pol ynmer, for exanple, hydroxypropyl nethyl cel |l ul ose, 15

hyd roxyethylcel | u lose, or nethyl cellul ose, or

5 a
hetsalds yichcmay ikeeusrsl staad of piopyleRsIlkcol dagiude glysprol and
may, ' @ted together with a preservative,
suc%&gesth%gﬁégﬁioni um chl ori de. Such formul ations may

al so be delivered by iontophoresis. 20 Formul ati ons

f cul, I L i [

"SR IFIS, AR 0 FOABR LI AERER, cucn oo

bel saehaffio romdaatharims sodiom,deayl deagddbd to sheteaforauiations of the
| sed- trolled-. 't ted DI d rel .

o R ier LB I inauc R ShE ) s BRI F nvent | on

may be conbined with soluble macronol ecular entities,

such as cycl odextrin d suitabl e.derivatives thereo

o Boryuste e tehyeeiesgea: AT HEporaY Be BRAGRled to be
to iiméqx® dritrdb medifiedrdlease usifly,SEPEEMpPR, PELA. Modified release
t ast e- maski ng, bioavailability and/or stability for

KI NG
10s eformulatignpinclude defryeds sHeREIR%roned nodes of
admhfs&d-r ééﬁtﬂined-\,@ra&%/a%%‘%égraﬁﬁéd R4Os 001519 36
Dr ug- cycl odextrin conpl exes, Tor exanple, are found to
be generally useful for, nost dosage forns and

adn 8 tdaal 6P Bry BéWfér'inI%ﬂErté érEféél%leQ, fx}gddosage unit is determined
non-i nclusron “conpl exes may be used. an
al tley meahy of a yalye véith deliversex aatenedwinount Hénit ingccordaace with
cl.ad i : € n,auxi ki Ay ——
157 SRCEG R, B bty itrdtcl” s Ul by E ¥tSoplcgose or “pute
¢ o nanttaiviingsiecn 10a00 1infiee e 1 @rag [ $ies - aangpaainpdhaf-fornnda §4). dine overall

ga - cycl odext.ri.n xanpl.es of [ may bge. found in
G tpanart ey BAIRY eardiggs Ot ofd #oh ay be
VO QdmPtd@dame sidI® 865 dh SnoreKlstialy;-dsAiliGed dobeatmondhout the
as it may desirable to adm ni ster a conbination of

act 9% conpounds, for exanple, for the purpose of
Jdoreating a particular disease or condition, it is

0

The compounds of formula (1) are particularly suitable for an administration by

inhalation

RECTAL/INTRAVAGINAL ADMINISTRATION

25
The compounds of the invention may be administered rectally or vaginally, for
example, in the form of a suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives may be used as
appropriate.

30



within the scope of the present invention that two or
nore pharnmaceutical conpositions, at |east one of
wakioghoent ai ns a conpound i n accordance w t h BEGI/IB204/001519
i nvention, may convenient!| $Sbe conbined in the form of

a kit suitable for coadmnistration of the

conpositions. Thus the kit of the invention conprises

t wo_ or re separate uti.cal, conpositions t

| okt mylogs * it e e A s nisiens TR i Rl to e
in lm%%m@oad@/aﬁanwhsdtﬂweasavembumed ms@emmarons include
separately retainin conpaosi tions, such

corfiela)es, sugfajngfsdP s @Ontfﬂ"eenw@@@df%?q Pfﬁga@medm‘ea%
exanpl e of such a kit is the famliar blister pack

used for the packaging of tablets, capsules and the

5i KRCURARINRRLARMINIBERATGNt i on is particularly

suitable for adm nistering different dosage fornms,

for exanple parenteral, for admnistering the separate
conﬁmcmmmmof toe frivention maysigrebé adminisieesd dredtipio the eye or
tit C t

and Jbg\:ﬁtllpjg :tiﬁg%@rté ﬁ)rf)lolqgﬁé)%'f % ﬂﬁ&gﬂ%@{j 88'550“ or solution in
conmtoa:e;s pti-adicdtednstefi IersahaeanthestfoanmlahnrtmsUltW}e foe ocular and

rovi ded w.t.h no aid. 3 GE
18 a0 G R ioTa B TGNty S arathilie Grd-af Pigibable ge
tO dporaespabliyehs, aﬁ&ﬁoh@ﬁ@degﬂ@débl’e C(@Sﬁ sificdne® implants, wafers,
nmpounds of the |nvent| nis i cal i.n the ranpge
o CBRs R PGB BRIy ST DRSS NBSPTRS O ipSomes. A
of Nthel SLiERtdsOBrosSE-likeANBbIGac I'b iz td! %bgﬂﬁﬂ%lﬁtﬂ'ldl Yhyaluronic

dose may only reqwrefromo 00 to 4
t otagid.da@ | etidesc naplyheeradifi @taéméa 5hy<1f0§ymen>sém6thylce"ulose
| v F)RooURREe Y moly| 'cBRuIBEY SArCA RBictobiIgLdcRhiib pol
?al Iﬂ%ut)%l e o? t'he {nypl cal range given °‘2‘?2ﬁ poymer
dosfagexampie, bgajan gum,amay ke AperPen ngsfheart Wtﬂa\ﬁ ngassrvatlve
k 7 I

’ ea%lz:?' 8% geggﬁ%mgﬁi d&?lé'?drﬁ oé&ne goiaé@ Pel?%ﬁé @a o be delivered by
V\haeetopbomsts falls outside this range, such as i nfants

and the elderly. For the avoi dance of doubt,

references herein to "treatnent” include references
200 Esmailations fpaddulataurel aﬂdmkstraﬁdmy hmytbecfotmemtedemtbe immediate

Aﬁg%{fﬂ%)rgﬂ?g&ﬂgg oFerl]garsee oglfle release r}orr1¥1)ulatsons include delayed-,

sustained-, pulsed-, controlled-, targeted, or programmed release.

OTHER TECHNOLOGIES
25
The compounds of the invention may be combined with soluble

macromolecular entities, such as cyclodexirin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of

30 the aforementioned modes of administration.



15 conpounds of the forrmula (1), or pharmaceutically
acceptable salts, derived fornms or conpositions

W b@nees0 can al so be used as a conbi nati on w PET/IB2E040001519
nore additional therapeuti d6agents to be
co-adm nistered to a patient to obtain sone
particularly desired therapeutic end result such as
the treat nt of at ho SIO|0 cal ly-rel evant
i S BauGSTodeed solRlexas: th SxIbien Bie 1GAH 868 Gererglseful for
br opgdipee8ade fothishd édmm.sltraﬁé@mmés csbth Gddldéorﬁéh@hﬂd—mclusnon
(iv) tissue destruction, @a si.gns and

an 3

ch
as BPERIGHEESBRERE UsebiAf n§%‘t%Wod'%C%P@Xatl0n Pwith the drug,
addigd %@édéﬁgﬁ d GsAP80LR JBMia %@dlﬁ\?& E}ecgg%oéé?ﬁer diluent,
of fornula (1

a pharmaceuti cal [y accept abl
sﬁal or salipjlised ﬂmshvommmmwl fqrdhesa hufposes ag atmhe- beta- and
Y
o Secong&: &g&&hﬁé Seé(éﬂ\%&rg%é@ ?t‘?rﬁH e, W iy |Rte?r?étio¥.a| Patent
sel épptchtioneas. W@dev“élﬁﬂZc%&B%@QSﬂ&andN&@tQ&tSﬁtj@nt S.
As used herein, the terns "co-adm nistration",
"co-adm ni stered” and "in conbination with",
r ef UTIORPRRTe conmpounds of fornula (1) and one or
re other therapeutic agents, is intended to nean,
d does refer to and include the followi ng: WO

20040 E M4 h1Q3 24fhinis@r aToMbinR AV Sictive compounds

adm ni stration of such conbination of conmpound(s)

f or kN exgmpleafry the ousse: eictreaiivgt particylaa disase i qoﬁd'tlon it is

nee%tﬂfn YH@%EHSé‘tOf the\,‘\’fb%’seﬂt'qmé?fﬁﬁﬁotﬂﬁ{‘iﬁo z?E#remore pharmaceutical

fornul ated together into a sin dosage form whic

r el €aBwoskigng, allepsinens of woﬁmﬁans izatorppeunsl aagcordance with
[ | [ t

B Sventisd, AepToheiennEUR SRR i Bin GER Spitable for

f or mohdm{ristration af tier egrepositorsgent (s) to a patient in

need of treatnent, when such conponents are

formul ated apart fromeach other into separate dosage

f or Mhustthe kitaofetheakesntioh cuisisesttival drymbheségaraenpharmaceutical

time by said patien n i.d co onent re .
ol SomagRionsE abicehions! gt kB okine hebTRodad 61 fomula (1) in
2@t izRBEFdan8e qWRRN! thal uﬁléﬁ‘tldih sthat imeansf foUséparately retaining said
conbi nati gn conpound(s) of ‘fornul a

t he@ﬁﬁmsrﬂémgggﬂqf( &5 q @ogtam,, gwpepan{gl@,dobplwded foil packet. An
treghdRipe ofRhSHEKR is GRENAARBE DliskE phek Mskat®H tiP dhkkaging of

fromeach other into separate dosage
tablets, capsules and the like.

25 The kit of the invention is particularly suitable for administering different dosage
forms, for example parenteral, -for administering the separate compositions at
different dosage intervals, or for titrating the separate compositions against one
another. To assist compliance, the kit typically comprises directions for
administration and may be provided with a so-called memory aid.

30
DOSAGE



15 fornms which are taken at consecutive tines by said
patient with a significant tine interval between each
W@ewuni®ser at i on, whereupon said conponents arBCT/IB2004/001519
rel eased at substantially @/fferent tines to said
patient; and sequential adm nistration of such
conbi nation of conpound(s) of formula 20 (1) and

therapeutlcaent to a patient in

d of
t r Eot HEDISTARR & hian i e eclogsh Gan Fies &f the compounds of
t ogRtilvntibAiLyRicaiy fﬁquﬁé’éﬁ 009 t¥15000mg rcfép%ﬁaﬁw? of course,

sal corrponents in a controll ed manner whér eupon
aren taemaegde ehappiniststioac for exgmplea il kﬂﬁrawm%@wgqi%e may

adHﬁ 'ré%tﬁfeeﬁorﬂtosbgﬁng ‘i@'ﬁ%n‘@1 & iof Héﬂéfe&é@ FlaBse Qarglmstered

Sal e eac art rray m nr st
5bymeslmgie|ortdh/@d%h¢i@sas[amd kg @trfhe mbiysieian'sSliserativrs fall outside of

fe)ﬁ%@kﬁ%&“%"& ﬁ@éﬁnbgaﬁpeutl c agents which may be used

I nat he conpound(s) of formula (1),
or pharmaceutically acceptable salts, derived forns

or..co sitions thereof, include, but are. means
T e IBtdeR e uat b s vsrad hotton SBic singF Heiant of
5- hb@ﬂ%@ﬁasmk@:rh@)pggigiahl\MQ radily e hbl?gbmém% doses for
activatin rotein . nt agoni st's,

10F Cikiosts BeBS el falSi e Rt G P 7ryhiants gk i @derly.
of LTB4, LTC4, LTD4, and LTEA4, 5 (c) Hi stam ne

receptor antagonists including HL and H3 antagonists
( dforathe ayqislanoe gf Fawie E‘?f?@ﬂc% B?F elfuto, Feataerti includgreferences

SYRP&IraNE, Bﬁﬁléﬁvea&?d‘br%phgl%tléj@é“émﬁﬁﬁt ant use, (e)

muscarini c recept or tagoni sts or anticholinergic
agents, f). PDE inhibitors, e.g. PDE3, PDE4 and PDE5
i nhi bi t@qc@rdlg@ (cg)aang@rprgqupqﬁ@ent rof Qi grgsent  invention, the

15CT BHRPbUITRL 8F tHe ?or% '( 5)@1 a&&&lbalﬂpﬁcﬁ?@&é's\éﬁ? ()1er|ved

and selective COX-1 Ibitors
O rmard qommsé@ngmn@@@bmnm b¢ obeid as a combmaﬂon with one or

more additional therapeutic agents to be co-administered to a patient to obtain
some particularly desired therapeutic end result such as the treatment of
pathophysiologically-relevant disease processes including, but not limited fo (i)
20 bronchoconstriction, (i) inflammation, (iii) allergy, (iv) tissue destruction, (v)
signs and symptoms such as breathlessness, cough. The second and more
additional therapeutic agents may also be a compound of formula (1), or a
pharmaceutically acceptable salt, derived forms or compositions thereof, or one
or more B2 agonists known in the art. More typically, the second and more

25 therapeutic agents will be selected from a different class of therapeutic agents.

” [

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

the following:



15 (k) Monocl onal antibodi es active agai nst endogenous
inflammatory entities, (lI) Anti-tunor necrosis factor
W@ 200ti100PBIF- a) agents, (M Adhesi on nol ecul e i NnhP@IT/IB2064/001519
i ncluding VLA-4 antagonist$$ (n) Kinin-Bl - and B2
-receptor antagonists, (0) |Imunosuppressive agents,
20 (p) Inhibitors of matrix neta | |op roteases
(MWPs) , Tachyki ni n NK1, NK2 and NK3 recept
ant agdmé‘%‘ Eﬂ% aqguysiation neli SpeH oM %ﬁtmﬂdeﬁ&w@und(s) of

Al a reC%Frﬁlﬁlaqu%héttﬁerapéhﬁc bg@ht@)tt@ré pafiert iAKAGRRSES treatment,
25 (u) Conmpounds that act on dopam ne receptors,

D2 agom\gfﬂ@1 sugly compenealsore f@rmw@éedumgeéh%amtmysmgle dosage
e.g. | KKqih t%ﬂ?%ﬂ Rl Sasck Wz d"&gh‘%gg fsu5¥t%95élp)ﬁthe same time to

S|gnalllng pat hyways suc a ki nase o
ki nase, fatd pAligNits t hat can be classed as nucolytlcs
or anti-tussive, and 30 (y) Antibiotics.

2004/ Joooﬁﬁ)%tﬁ%@n%@%tqg&&lgadné}g sﬁ%ﬁ&{ dbpgsdéﬁ t&?nblnatlon of

present 1nvention, ination o e conpounds
f or mul a ¢onppaninds):of forgiule ()"k‘)@"ldi thesapeptic dgent{s) to a patient in need

parti cul @frtr%%ﬂ%l F%%N%ﬁg h?p%%g é%isgg‘(%é!%teé $R4SFom each

system c sl 'ect’s
predni sodtheeinto Sepanate siobagte fortrsi whichrevk olakem @t tsobsiatially the

105 opi onata e BIE LG BE et A RIHBPRSHHLCOTRP RIS or felgased at

nmuscar i ndubshdntinBcgptimeiha 9o Baidtgatient, ant i chol i nergi c
agents including in particular ipratropium sal ts,

namel y brom de otr um 10 salt amne
o & 1 o1 S AdbieERO 05 g CombiralR crt e formuta
t el enzepjipand Hictapé@iceidedtls) lot a patidr iPRe&PBf ﬁ@étﬁ{eﬁ@ when such
that all references herein to treatnent include
components are formulated apart from each other into separate dosage
15 forms which are taken at consecutive times by said patient with a
significant time interval between each administration, whereupon said
components are released at substantially different times to said patient;

and

¢ sequential administration of such combination of compound(s) of formula

20 (1) and therapeutic agent(s) to a patient in need of treatment, when such
components are formulated together into a single dosage form which

releases said components in a controlled manner whereupon they are
concurrently, consecutively, and/or overlapingly administered at the

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

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



curative, palliative and prophylactic treatnent. The
description, which follows, 15 concerns the

W bh@sapesd i ¢ applications to which the conmpouneGI/IE2004/001519
formula (1) may be put. ThB2 conpounds of formula (1)
have the ability to interact wth the 02 receptor and
t hereby have a wi de range of therapeutic applicati ons

as described further bel ow, becau of the esse
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phy3| Q;iqggy) Mtagdistspmmel s. Therefore, a further aspect

of the present invention_relates to the conpou
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esséhtQral arg inhatedglucasrrie@pterstids,i nappar ent cause,

1%0 n lﬁal\ﬁ&ﬁ&l&%q Qmﬂ)ooﬁa{ 0k tapﬁlﬂ@?é%enoﬁm&mg%ﬁﬁes,

exercl se-1n ergen in
ast h)rﬂl,ntcmhd)rauecrdsmcfacted(ammmpc) ageuﬂsat i onal asthna,

or ol BASESERMORPU AP BEL IO RHCATA BB s i,

I NCmpilanin-BStaies, -véuepy antdganfstssyndr ome and
bronchi ol ytis, chronic or acute bronchoconstriction,

chr &?l'(’f‘"ﬂ)‘l"&%‘ﬁpﬁeﬁ“’e@ﬁﬁ”tﬁ ai rways obstruction, and
R (Y)IRABitorsUI PidtHk FietAlopfotbdddsaMINRL Ol Y ai rways

di seases of whatever type, etiology,
(q) Tachykinin NK1, NK, and NKj; receptor antagonists,
(r) Elastase inhibitors,
(s) Adenosine A2a receptor agonists,
(t) Inhibitors of urokinase,
25 (u) Compounds that act on dopamine receptors, e.g. D2 agonists,
(v) Modulators of the NF«p pathway, e.g. IKK inhibitors,
(w)modulators of cytokine signalling pathyways such as p38 MAP kinase or syk
kinase,
(x) Agents that can be classed as mucolytics or anti-tussive, and

30 (y) Antibiotics.



15 or pathogenesis, in particular an obstructive or

inflammatory airways disease that is a nenber
w@edoeaomso from t he group consisting of chroni cPCT/IB2004/001519

eosi nophi li ¢ pneunoni a, che®ni c obstructive pul nonary

di sease (COPD), COPD that includes chronic

bronchitis, pulnnnary enphysenma or dyspnea associ at ed

or not associ.at

char act 9“?&9“83 W?e’?f@?%r?tb'hggqg)f‘o én‘%@na?fr fhgy gompounds of

obstormald @pwitadul t  respiratory di stress syndrone

(ARDS), exacerbation of airmays hyper- reactivity

Char is - agbBeRabee ol Jo RaRar HyRied Bdsgpie8sRroios win

bronchi ti Srélfuc%aé)&wmctsy@@ effebtsolnﬁ)@umngrprednlsone predmsolone
pat hogenesis,. in p rticu

br onc S IS
Borber oo Btisaie JHemeofs, AoeiBnePe deslprasthataes dibropione,
bronchi ti spuadsstnidd, Afutiresdied phesbndte ORfddonfde, and mometasone
arachidic bronchitis, catarrhal bronchitis, croupus
br onchi ti sfurgalg, gf onchi t i s, infectious ast hmat i ¢
bronchitis, productive bronchitis st aphyl ococcus or
strept OC-OCﬁﬁJchF RBCIMS | ﬁec@gﬁ)rV%ﬁté‘gﬂnMs bepnghtidhofinerd® agents
(r) acute lung injury 004/ 100950
PCT/ | 32004;mm§9m @zﬁﬁw@ﬁwagewm galy. namagly \REpmidgy diotropium

@t iology, gdat H&ﬁ@l?esbt%mldé‘ p@f(ﬁrbﬁiﬂjh@r salts, namely bromide,
bronchiectasis that is a nenber selected fromthe

group conspPgtanagPioe, ard/telengepi®ebr onchi ect asi s,

saccul ated bronchi ectasis, fusiform bronchiectasis,
caphld geyerRionchi ectasis, cystic bronchiectasis, dry
5 bronchi ectasis and f ol I i cul ar bronchiectasis. A

still further aspect of the present invention al so
rel at es it ds tip ey aepgciated, ghat i rfppnces h‘%@'ﬁ@a’"‘?@)ﬂe“t include

or Qﬁ‘r%ﬁwcﬁéiﬁét%'éﬁﬁ a@ﬁpﬂae@é fregfhdrit. Tﬁ@rde‘éﬁﬁpt%cfrpr o follows,

or conpositions there for the manufacture
Wav rerpeing e ierapgificsapriisatiorist ip. thhﬁaetqoem%mdsmﬁéormula (1)
pre?%p % entlons concerns the use of the conpounds

ynu a (1), or pharmaceutically acceptable salts,
derived fornms or conpositions thereof, for the
manuf act Tihe Comp@uadsj@fff@rmtﬂheﬁi hewe e @bty (Qamteract with the B2

med d I
medl QB ILAGAREReNIE0L SNRE FARR of MBRAITLEY' ApitBfons, as
described further below, because of the essentlal role which the B2 receptor

20 plays in the physiology of all mammals.

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

25 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 :



15 As a consequence, the present invention provides a
particularly interesting nmethod of treatnent of a
woraserad09sé ncl udi ng a human bei ng, including tPEHIB20@H/001519
said mammal with an effectidve anmount of a conpound of
formula (1), or a pharmaceutically acceptable salt,
derived formor conposition thereof. Mre precisely,

the pre |nvet|on provi des a art cularl
|t er 8o tAYS O AR BYPR (0G00I RANGSSRERS N partcular asthma

i ncl udi ﬁﬁaﬁlshélmnbéﬂ Bélectka derﬁ‘Qﬁe rdup? cormstirt Qtdatoplc asthma,
di seases and/or conditi ons, particul ar the disea

and/ or nRiePicoRsthmay éﬂ!e%v@thmﬁcl laPikg b(‘?@%!i‘ﬁ'n@E “mediated .

sai d mangg i (hodthisl Lefna eefﬁﬁﬁéﬂtasﬂfmé GREP QU AT intrinsic
formula (1), its pharnaceutica ?/ accept abl e salts

&nd/ or cRathmad caesads by Pathaphysiclogia listesbanpess extrinsic asthma

L et bl PSR SOl BF kv o

Exanpl e ifiapparent cause, non-atopic asthma, bronchitic  asthma,

[\I' (2,6- %HS%%%WQSHSZ y:is)tﬁl%é,( %kér(c?s%)—ihaﬁc[séc? @sﬂ%ng,y %TI&)@%h 2induced

(4-
hydr oxy-astinydy colyl rabt indlieqgaheastithng, ettypagionalodstipmapipifgctipgl asthma
nyl ) - ac et a

ugrsnpﬂl% $AC gefrgl_' ng\al )pr’oﬁ)lgog /orq;l?all in%c%’on Iﬁ'(c?n—allergic

2-(3- {(2£§)th|i’la[ niBler? abtrngs, twHuekzy lirffahtrasibisdme ahs Ibkenchiolytis,
2- (4-hydroxy-3- 5

e b A gnge b AR SO AR arveve

0. 20mol gpdtiicti®h, M mpysEmaras treated with acetic
acid (6m) and anmoni umfluoride (74ngy, 2. Omuol) and

the reaction heated to 40C for 16 hours. The sol v
was r moRRSIrUCHVE, QE ITBlagRatoph AW diseAsssre fw'é%rew type, etiology,

{9 ash Cod)luﬂ'ﬁth%géﬁé@&oﬂ{ %Ehbéu@l? a1 bbseudrk & H’Yflaﬁ*r‘éhwéai\ﬂoh}1 airways
10 di chl or onet hane: met hanol : 880 anmoni a (95:5

changi ngdiseassatiat @ a mespber; splaeley fiasn @"%rq%cqnsaat@g of chronic

glog{)gulnde@ﬁn@pm SiedRodid Grb&E obSirb B uoMad tisease (COPD),

COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated or not associated with COPD, COPD that is

20 characterized by irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is
associated with pulmonary hypertension,

e bronchitis of whatever type, etiology, or pathogenesis, in particular

25 bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,

catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic bronchitis, productive bronchitis, staphylococcus or

streptococcal bronchitis and vesicular bronchitis,

30 e acute lung injury,



ether (59nmg). 1H NMR (400MHz, CD3QD): 6 = 7.24-7.15

(3H, m, 7.09-7.07 (1 H, m, 7.02- 6.97 (3H, m,
wWG20004@9%68 (1 H, d), 6.61-6.59 (2H, d), 4.61 (PEI/1BYP4/001519
4.61-4.58 (1 H 15 m, 4.42 (2H s), 3.75 (6H, s),

3.43 (2H, s), 2.92-2.84 (2H, m, 2.71-2.67 (2H, m,
2.57-2.52 (1 H, dd) 1 05-1.03 (3H d) ppm LRVB

(el ectrospray) mz [ MHH + 509, [ M H "507, CHN

anal y8i drongipelass 6 Whgdg ey typey siplogy 50 Rgfogenesis, in particular
C29H3BNYcB &l%@@fhatQSeé'%rﬁ@@ruéél&&e@f@ﬁa @¥%rddip consisting of
7.40% N 5.24% 20 Exa

N ( 2- Et yligdyisnz y Pranghi rrEB{S(SZR) -spcpylatep- 2- bipaehieptasisg 4. fusiform .

ydr oxy il f tic bropchiect d
hydroxygr%(t) ey SRR oy (Y S bhemy S M acer > Y

am de \ﬁ@rQMCIQQQBOdMWquomMaS_@ 4 OH NN CH

HO 3 ( / OQOCH3 HO Prepared from
2-(3-{(2R)-2-[ (2R -2-{[tert

butyl (di met hyl)silyl]oxy}-2-(4-hydroxy-

3- hydr oxynet hyl - phenylg et hyl am no] - propyl } - phenyl )

(2-etho stiléfmne;-aSﬁ@@ afn#f@epr(epe@ﬁamtmnalw relatss @i tﬁ@ use of

to f.ne
co n%%ucr:} poliids Ii;ogﬁﬁ Lf) llalr_ltpﬁﬁ/ﬂRhé!@eLleﬁly acdd gﬁétﬁe salts, derived

7. 2rmMs1® (:@Fpos:nyqnsﬂue{;edf Iaor (tizeHm@t)qfaCZw@?o( B Hrug J;;avmg a p2

15) Og’%()?nﬁ %ét%/gy (IT ;?_?rgs %quar qae %gé%ergdn?%ﬂ Bﬁs ?ﬁ%”g%)%ézt{“%j%e of the

S) , campBur(datbf fsbmulé (0)30'3 pharraacbutigally ScceptdMd-saksy, derived forms
gd)g 8r éorggoqt%gf t{@;qo ,tfyr thel@ag]uéf’u{e 3 a(cyag f% t?ép(gqlatyfent of p2-
LRVReGRit&st Bl@éﬁe%y)and/dﬂ %:OEM“ &ﬂs” ﬂ'93par{|&(}lé’ﬂ ;thégarsegé'&% and/or

anal ysis : found C 69. 25% 59%
czgmmﬁm&#@eﬁmamr 0. 55H20 r equi res c 69 22% H
7.57% N 5.45% 15 Exanple 3:

1'5‘ ( 2- Hy dg@xy besaeqlieRed, 3 tid 2hkesént (Rhtidn NprviIes 2 (ghrticularly
hyd {n?é(r)éétlng method of treatment of a mammal, including a human being,
including treating said mammal with an effective amount of a compound of
formula (1), or a pharmaceutically acceptable salt, derived form or composition
thereof. More precisely, the present invention provides a particularly interesting

20 method of treatment of a mammal, including a human being, to treat a 2-
mediated diseases and/or conditions, in particular the diseases and/or
conditions listed above, including treating said mammal with an effective
amount of a compound of formula (1), its pharmaceutically acceptable salts

and/or derived forms.
25

The following examples illustrate the preparation of the compounds of the

formula (1):



3- hydr oxynet hyl - phenyl ) - et hyl am no] - propyl } - phenyl ) - ac

etamde OHN\ NCH31 / 00H HOHO Prepared from
WQ@2{034§002R) - 2- [ ( 2R) - 2- {[tert butyl (di met hyl ) si pgi/jR2R§4001519

2- (4- hydr oxy-

3- hydr oxynet hyl - phenyl ) - et hyI am no] - propyl } - phenyl ) - N-

(2- hydroxy benzyl) 20 acetam de (Preparation 3)

accor di t _th od for xa : i r VO

20xamR8s0 tecT A EbBIEH R BSRRR) £ S Byl Ohy-2-a-
ac iy dpexy-DhyePoRRhethiyl- héﬁx%? lakthd]ipro ?H&M)Ch&iamlde
a\/\rﬁueﬁfogg@wN uy d]ﬁ qu 23

s), 7.19-7.17 (1 H, d), 712700(6H<|3Hm, 677673
(2H t), 6.71:6.69 (1 H d), 4.65-4.6Q(LH m, 4. 62
5 S

(2H s), 4.3% H s), 3.50 (2H, 2.86 (2H,
m, 2.75-2.70) (20K m), 2. g« 07-1. 06
(3H, dy ppar LR Sy 465,

[ MNa] [MH" kes ysi's : fol
67.46% W7. 03% N 5766% C27H32N05+0. 9H20~gyequi res
C 67.45%] H 7.09% N 5.83% 10 Exanpl e 4:

2- (3'ﬁ-l R) - 2-[ (2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxymnet
hyl - phenyl) - et hyl am
NoJA BoRIYH } ofPPEBN(2R) 13- DRID{[Zeribu g eitratinyd)sildxi}-24(4-hyd¥oxy-3-

5 O O 0O, B epared | ‘
5. (uotepamei PRy Sy B Ay Pl Y N SmpIhpsu ey
2- (a%efb)fﬁ[:l@)@rehb?atlon 1% (1 25mg, 0.20mmol) in methanol (6m|? was treated
- et hyl am no] - prop phenyl )

3- hydr oxynet hyl
i nd¥i 2cetic acd a(gl“‘@e ap r@ﬁﬁﬁé‘tq%nﬂw idgc é%/*r"ﬁﬁl ng- W“?'l)lea“d the
m"ﬁlt Fg&‘p{) glﬁrc]aa%@%’lzl@ o 6218 h¥irs! Ffeldoiefit weRTRRAINEd 35 vAcuo and
the residue purified by flash column chromatography on silica gel eluting with
10 dichloromethane:methanol:880 ammonia (95:5:0.5 changing to 93:7:0.7, by
volume) to give the title compound as a white solid after trituration with diethyl
ether (59mg).
'H NMR (400MHz, CD;0OD): & = 7.24-7.15 (3H, m), 7.09-7.07 (1H, m), 7.02-
6.97 (3H, m), 6.70-6.68 (1H, d), 6.61-6.59 (2H, d), 4.61 (2H, s), 4.61-4.58 (1H,
15 m), 4.41 (2H, s), 3.75 (6H, s), 3.43 (2H, s), 2.92-2.84 (2H, m), 2.71-2.67 (2H,
m), 2.57-2.52 (1H, dd), 1.05-1.03 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 509, [M-HJ 507.
CHN analysis: found C 67.00%, H 7.48%, N 5.11%; CaoH3sN2Os+0.2Et,O+
© 0.6H,0 requires C 67.00%, H 7.40%, N 5.24%.
20
Example 2: N-(2-Ethoxybenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4?hydroxy-3-
hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide



1 H NVR (400MHz, CD3QD): 6 = 7.22-7.16 (4H, m,

7.14-7.09 (3H, m, 7.05 (1 H s), 7.03-6.99 (2H, t),
wWG20004@968 (1 H d), 4.63-4.60 (1 H, t), 4.61 ¥CHB28)4/001519

4.57-4.53 20 (1 H m, 3.48 (2H, s), 3.25-3.20 (2H,

dd), 2.98-2.93 (1 H q), 2.90-2.85 (1 H, dd),

2.84-2.79 (2H, dd), 2.74-2.69 (2H, m, 2.60-2.55 (1 H,

dd), 1.08-1.07 (3H, d) ppm LRMS (electrospray) : niz

[ MtH] + 475, H - 473. CHN analysis : fganthC 72.29%
H 7.28% N 5. 9% HC29H34N204+0 4H20H 25 res C
72. 29% ok N Q_2¢ b

PCT/ | B

(2R)©2 [ (2R) -@= Hhxy- 2-

oxy- 3- hydroxyrret hyl - phenyl ) - et hyl arﬁ’ly,alI

no] prol} phenyl)-acetamide OH/ C N\ N\ C 1Y
HQ 0o HO HO Prepared from

buf’g«?;%agé@ftr D) ?- : I{Q%)ox@?@%g- _Iﬁeldtlygg(imeﬂ%yl)siIyl]oxy}-2—(4-hydroxy-

3- BV%M%@W?%wlwtfw*ea:lhwmnbmath)pN@-emeI) Neenzyl)-
| C 0 e ace [ e | oOn

S ETAME (o PR E: RPN i A o s el 1 to aive the

g i hh@cﬁmmommds@awmte\meme f oam 1H NIVR (40§>NHZ

( 2rH l\}M&? (490M3127CP10PM 6()22) 771§e§3|('am91 7 43-7.1 (?-ii 61)9607 (1H,

(25'6 b3-79 0218, ﬁg déogssd@ﬂ Adf@ 851e98€ 2(‘ﬂH %)) 671-6 69 (1H, d),

4’57 (1"H,
2. 96554.69 ((IM F)), #62 (2185s) 2485 (@!tl H) ﬁ@;ﬁ 3 &8 ?Zi'—LZQ)BQ 50 (2H, s),

shpgiofld) 770 () oSSBT 8 S8 040,

1(515.07-51)5 (3gHN ppral ysis : found C 61.95% H 5.93% N
5. 3Z% 7I—BOClZN204+ s C61.92% H
5 g%@)% %t Q%)@ay m/zﬂ\ﬂgﬁfd%fQB ﬁ\ﬁg—h” 4473 9
CHN analysis : found C 69.25%, H 7.59%, N 5.31%; CagH3sN20O5+0.15Et,O+
0.55H,0 requires C 69.22%, H 7.57%, N 5.45%.

15 Example 3: N-(2-Hydroxybenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-
3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide

OH

ZT
ZT

HO CH,

HO
Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
3-hydroxymethyi-phenyl)-ethylaminol-propyl}-phenyl)-N-(2-hydroxy benzyl)-
20 acetamide (Preparation 3) according to the method for example 1, using water



15 Exanple 6: N[ 4-(Am nosu

| fonyl )benzyl]-2-(3-{(2R) -2-[(2R)-2-hydr oxy- 2-( 4-
wWha@rosps8- hydr oxynet hyl - phenyl ) - et hyl am no] - ppOpIB2pe4i01519

enyl)-acetamide OH SO2NH245N N CH3 1 0O Y HO HO

Prepared from

2-(3-{(2R-2-[ (2R -2-{[tert-butyl (di met hyl)silyl]oxy}-

2- (4- hydroxy- 20

3 hy&tﬂ@&?ﬁ@?ﬁ@ﬂ agifl sy ihe- o sofventi ledgdive tspliilg cpmeayng ag.a white

é nosul fonyl) WO 2004/100950 PCT/1B2004/001519
47 enzyl ] -acet am de (Preparation 6) according to the

nmet hod for exanple 3 to give the title conpound as a
whi ‘HENKMGRA00MHIZNIGR LORI0 M {28186 D5), 781 9=7 .17 2H7 dY 7. (24,00 (6H,

d), 7.38 7.36 725,713, ok3 0 ,
&) ml GEETREE. € 1epH] dics p3Hh0 T, iy R eeinns), 432
51](2&1 sJ1)3.50 ©2H, @23(@%2 86 \2HAMA22.7243, 76 2H,3m5 2,624, 55 (1H, m),
(11-1, m, 2.93-2.86 (11-1,
sbgifq'd}@z@gﬁd Rpm- 2. 63 2.57 (1 H, Sﬁ 1 03)1 08 (3H,
d) RS élabﬁos{;ﬁhgctmxzqmq*)%mw[\lwu]gv BRG] 408:Na] +

T e oA, b R oo

H Geddites & 67.489%0 1 Yodes auBl a3 :
2-(3-{(2R) - 2- ((2R) 2- Hydroxy 2- (4- hydr oxy- 3- hydr oxynet
1Ryl - phenyl ) - et hyl ani no] - propyl } - phenyl ) -

IIEI-IO( BYArhfien- 4: V! JIR8-[1¥ R) 29084 FTHY Gr o8- Dur 3y -3 ¥arStymethyi-

phenyl)-ethylamino]-propyl}-phenyl)-N-indan-2-yl-acetamide

OH
H H
N N

HO : O\%

CH

HO

Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
15 3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-indan-2-yl-acetamide

(Preparation 4) according to the method for example 3 to give the title

compound as a white foam.

'H NMR (400MHz, CD3ODY): & = 7.22-7.16 (4H, m), 7.14-7.09 (3H, m), 7.05 (1H,

s), 7.03-6.99 (2H, t), 6.70-6.68 (1H, d), 4.63-4.60 (1H, t), 4.61 (2H, s), 4.57-4.53
20 (1H, m), 3.43 (2H, s), 3.25-3.20 (2H, dd), 2.98-2.93 (1H, q), 2.90-2.85 (1H, dd),

2.84-2.79 (2H, dd), 2.74-2.69 (2H, m), 2.60-2.55 (1H, dd), 1.08-1.07 (3H, d)

ppm.

LRMS (electrospray) : m/z [M+H]" 475, [M-H] 473.

CHN analysis : found C 72.29%, H 7.28%, N 5.79%; Cz9Hz4N204+0.4H20
25 requires C 72.29%, H 7.28%, N 5.81%.



Prepared from

2-(3-{(2R)-2-[(2R)-2-{[tert-butyl (di methyl)silyl]oxy}-
WQ@2(04A60psr oxy- 15 PCT/IB2004/001519

3- hydr oxynet hyl - phenyl ) - et Byl ami no] - propyl } - phenyl ) -

N-(pyridin-2-ylmethyl) acetam de (Preparation 7)

according to the nethod for exanple 3 to give the

e 58 kB L R erocy -

CD3
e e

(2H, s), 4.47@3H s), 3.57 (2H, s), 3.03- @ H,

M, 2.91-2.86 {1 Hy dd), 2.77-2.72 (RH, .64-2.59
(1H, dd) 1. O8 A d) QP RIVBSI( e ray) :
mz [ M+ . T MENG 4487 CHN anafWsi s

: found p.06% H 5, 3. H C26H31N304+0. 9H20
reqi®es T 67.05% H 7.°10% 9.02% 25 WO 2004/ 100950
PCT/ 1 B2004/ 001519 48 Exanpl e 8:

4-{(2-KG-{(2R) - 2- ((2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3- hydr ox
Y eI Rared HyP 23T R R) Bery bybAeisnetbi By g Hghvdrony-
lf% ;)%Wﬂ%thﬁp%m'éﬂ’@lanwnb]-ﬁOb@}-Eh@nﬁ)—NH@,ﬁ&%HF?&F@ d penzyl)-
4- { ERetEBiidd HRppardlionR))-acp[dinmto tha wethvdréarhgianapleyd joogive the
ﬁ%}lﬁg}(}%&@pévr&q 3§($r¥ve itﬁyff)??)]henyl ) - et hyl am no] - propyl } - ph

enyl )-acetyl am no)- nethyl }-benzam de (Preparation 8)
accOHAIMB @00k, GBLADY § Br7.43%@ 88 @ H d),07.38i(VH, thg.21-7.17 (2H,

titl ' ' f 1 400
coad) 7L 17880 977806 s 8 T ors B Mo Brsesg 67 (1, ), 4.0
go ;leg, ap 4.6@415751 H, T)p?sol(zH, s§)3.50 r%ma 3), a194e(-2}9,1 (d):,, m), 2.88-
o | 58ab% 5. L pedP b 28p2 5t byt Be 9 (515 pom.
E' : 9%%%@%%%&%@632); 5%2 {%4H]?-571® I(L%S"s“\gnﬁ]- 21t HA597.56 (1

) ) . -1, \ m el ectrospr ,
mz § ﬂna'ywz,fowﬁﬁam-%i/g% - N4@é7‘yn¢+¢m7'§w§(%Ps+0-35Hzo
: T ouqdrds $81202%, Hs98193% 5M58,,20% C28H33N305+1. 3H20
15

Example 6: N-[4-(Aminosulfonyl)benzyl}-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4~

hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide

OH SO,NH,
H H
N N

CH
HO 3

HO
Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
20 3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-[4-(aminosulfonyl)



requires C 65.30% H 6.97% N 8.16% 15 Exanple 9:

N- (3, 4- Di net hoxybenzyl )-2-(3-{(2R)-2-[(2R) - 2- hydroxy-2
WO ¢ab4/100950 PCT/IB2004/001519

hydr oxy- 3- hydr oxynet hyl - phdhyl ) - et hyl am no] - pr opyl } - ph

enyl)-acetamde OHO,CH3 NNO CH3 OCH3 HO HO

Prepared from

2-(3-{(2R) -2-[(2R) - 2- tert but yl (di met hyl ) silyl]oxy
%@nl{ﬁé)h?)%%@n”géezﬁgrepalia ion 6) acco¥d|r(19 to the ymc)ethodyfo; exar%ple 3 to

3 '@Wtﬁéxuﬁstcemm%h@ '9\\;@%421@83‘5?1%] propyl }-phenyl) - N-

4-di met hoxy benzyl) 00950
| IAB0U00BH2 ©D D) s et ABR TS Bibpdr Z1386n30)2H, d), 7.25-7.13

o8 e e 5o S EoLOua e £ Bt 1 2 (v m
5730@@27 (215 ), EI@(QH,J@, (35[3, (2% ,52,73.0&2(98 gu; gm 26 23 {2186H(1H' m),
d) %2@9'%%%4&%'9*‘“()1?)6?26 ﬁ% Cirg rhy (%“ 03(3H4db%pm5 (2H,

s) ng&léaﬁ'bspﬁ ): fh/ig\n{ﬁrlszs) Emauéqg 566I-[M sq 526

PN 25N 1P S8 vl Bt B Gy eN:QS 1,000

[N&é&.m&%g[@%t@% NEMdd," 507. CHN analysis :
found C 66.69% H 7.44% N 5.14%

129H36N206+0. 2Et 20+0. 75H20 requires C 66.66% H 7.41

% % -10
> PR 17 SRR Rz o iydeony tydrogmethy'-
hy Ipheplyﬁrgthylaamh?]-ampw}-pbenyiy-l l}l—(phedmk-a-ylmethyl)-acetamlde

N-(4-trifluoromethoxybenzyl)- acetam de OH OCF3 N N
Y

OH =
N
HO

Prepared from 2-~(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
15 3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-  N-(pyridin-2-ylmethyl)-

acetamide (Preparation 7) according to the method for example 3 to give the

titte compound as a white foam.

'H NMR (400MHz, CD;OD): § = 8.44-8.42 (1H, d), 7.75-7.71 (1H, t), 7.28-7.14

(5H, m), 7.11 (1H, s), 7.04-7.01 (2H, t), 6.70-6.68 (1H, d), 4.63-4.60 (1H, m),
20 4.62 (2H, s), 4.47 (2H, s), 3.57 (2H, s), 3.03-2.95 (1H, m), 2.91-2.86 (1H, dd),

2.77-2.72 (2H, m), 2.64-2.59 (1H, dd), 1.11-1.09 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 450, [M+Na]" 472, [M-H] 448.

CHN analysis : found C 67.06%, H 6.94%, N 8.96%; CasH31N304+0.9H,0

requires C 67.05%, H 7.10%, N 9.02%.
25



CH3 O HO HO 15 Prepared from

2-(3-{(2R)-2-[(2R)-2-{[tert-butyl (di methyl)silyl]oxy}-
WQ@2(04Ab0psr oxy- 3- hydr oxymet hyl - phenyl PCT/IB2004/001519

) - et hyl am no] - propyl } - pheny8) - N- ( 4-

trifluoromet hoxybenzyl)-acetam de (Preparation 10)

using the nethod for exanple 3 to give the title

conmpound as a white foam 1H NWVR (400MHz, CD3QD): S =

7 Example $2A{(2H3-{(2R)2-[RR)2-HFHroX)-2- (@hwgrqm-ﬂ hydgoxymethyl-

Wenﬁ@ 3@9@&%@1 p?és)yl? phdpdn- %ggfy}anﬁimgirgi{i@ﬁaéz)%%me

300293 (1 H m, 2.90-2.85 (1 H, dd), 2.73-2.69
(2H, m, 2 61-2.56 (1H, dd), 1.08-1.06 (3H, d)Oppm
LRVS (el ectrospray) : mz [MHH + 533, [MH - 531. CHN
anal ysi s : fo d C 62.12% H 5.98% N 5. 13°

(2RQ 2- hydr oxy- 2- ( 4-
- phenyl ) - et hyl am no] - propyl } - ph
etamde OHF NN HOCH3 O HOS5 Prepared

2- Eli«re é?e%) 51%&2 R) 4234 3-6pR) YIRS FRL YN Ghletivi R oxy}-2-(4-
é Mwmﬁwymmwpwe@ﬂwmm]m@m@}yml}erprﬁeavptwammo)

N-

A 1§|%eﬁ"@h e?l%aﬁndef kﬁ?%ﬁgéiﬁ )aﬁ%w&ﬁb‘% \F/:Le f'ﬂr é?ﬁ'émple 3 to
conglwﬂw tite oo urel doamhite fFOaVR ( 400VHz, CDSO) =

3‘?4 W(Wé (gl)gcaéh%srr% 05758 (aHd) (7131|1_|‘? 28](9H djl% 21-7.12

4 6 H4n6)07(69 HH,M), 74)367104 3PH, d)3)67(§l~65§3 (12Hd)34 61345@(1H m),
1577463 (84" Sh A0 dH. 2) 5 Ash 12850 (T, by 798285 (1H, m),
ggﬂz 74)2. W(QI—AS@VQ éﬁh%@t(ﬁ ASad )2y Jos-1.06 13t M pm 501 /

LR&A (H‘]ectrospray) m/z [M+H]" 492, [M+Na]" 514, [M-H] 490.

CHN analysis : found C 65.27%, H 6.73%, N 8.20%; CaH33N3Os+1.3H20

requires C 65.30%, H 6.97%, N 8.16%.

15
Example 9: N-(3,4-Dimethoxybenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino}-propyi}-phenyl)-acetamide

P ey

" Prepared from 2-(3-{(2R)-2-{(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy -
20 3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-(3,4-dimethoxy benzyl)—



CHN analysis : found C 62.90% H 6.06% N 5.34%

C27H30CI F N204+0. 8H20 15 requires C 62.92% H 6.18%
wWOL®446060 Exanpl e 12: PCT/IB2004/001519

N- (3, 4- Di net hyl benzyl )-2-(39{(2R)-2-[ (2R) - 2- hydr oxy- 2-

(4-

hydr oxy- 3- hydr oxynet hyl - phenyl ) - et hyl am no] - propyl } - ph

enéggi;agrﬁgé ?B}r%%%ratgﬁl &1 BedSrding 6 thd FAdthod ¥t SRaHPIE'S t?Jve the

2- (tide {co@iRpudd pé 2Ryhite- foptrer t - but yl (di met hyl ) silyl]oxy}-
2-(44-h

. hb‘d}!'\é‘%@@iﬁw GReRP) 8 5 1-ArRHaT: BoBYBIC Bhhy 92700 (2H
3.; diserd. hy (Bienay, 9.70M8. @3?4-4 3(909%@ AP@/H%EZQQM @91(5_&9 5), 4.28

51 acet anmi de (Preparation the neth

2x 4RI &) 33?%( D B (3B 3o SO Uh2d. e 3266

1H 3H, 7.07 (1
(ng' i"§/ 05- 7. oo@% 1n§”0§ (g']‘ ab‘%&"(zH - (
6 LHRNS ¢gle¢trosaray | m/z g2 HE 509, (M.+IN|a (Y 5(027H s)

3. 338?'3?8(?%?9’3@ dg) ,41%5.‘164-9 %fégﬁ’z qg (176%&(@ 55" (1 - 14%

H, CébdbiseNEOQ(D.ZBﬂzD+@.)75I—QO]r@quiB§S C 6p,66%,077 1106, N 85t32%l)
1%p_n|m LRVS (el ectrospray) : mz [MrH + 477, [MH - 475.
N analysis : found C 71.69, H 7.70, N 5.72;
C29H36N204+0. 5H20 requires C 71.73% H 7.68% N
5 'Eb@ém;il@ Bam2-@-{{2R)-2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-

5 R)p H tﬁylgn'gmo -{)roup%/rl}og‘ﬁaéﬁg}/d-) benzyl IJI-_(zg-irgf?ﬁélfo%nI:\gth%i%enzyl)-

hy dcexamitte( 4- hydr oxy- 3- hydr oxynet hyl - phenyl ) - et hyl am
noj - propyl }- phenyl)-acetamde CF3 OH CH3 OF HO HO

OH OCF,
H H
N N

HO CH,

HO

15 Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
3-hydroxymethyl-phenyl)-ethylaminol-propyl}-phenyl)-N-(4-
trifluoromethoxybenzyl)-acetamide (Preparation 10) using the method for
example 3 to give the title compound as a white foam.

'H NMR (400MHz, CD;0D): & = 7.32-7.30 (2H, d), 7.22-7.12 (5H, m), 7.08 (1H,
20 s), 7.03-7.01 (2H, d), 6.70-6.68 (1H, d), 4.62-4.59 (1H, m), 4.61 (2H, s), 4.36
(2H, s), 3.51 (2H, s), 3.00-2.93 (1H, m), 2.90-2.85 (1H, dd), 2.73-2.69 (2H, m),
2.61-2.56 (1H, dd), 1.08-1.06 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]* 533, [M-H] 531.
" CHN analysis : found C 62.12%, H 5.98%, N 5.15%; CagH31F3N20Os+0.5H,0
25 requires C 62.10%, H 5.96%, N 5.17%. ’



15 Prepared from

2-(3-{(2R)-2-[(2R)-2-{[tert-butyl (di methyl)silyl]oxy}-
WQ@2{04A 698l OXYy - PCT/IB2004/001519

3- hydr oxynet hyl - phenyl ) - et B¢| ami no] - propyl } - phenyl ) - N-

[2-f] wuoro-5- (trifluoromethyl)benzyl]-acetam de
(Preparation 13) using the nethod for exanple 3 to

give the title conpound as a white foam 1H NWR

(400MHz, CD3OD): 5 = 7.61-7.57 (1 H m, 7.55-7.52 (1

H lﬂxarerlaaq M(ﬂChaarbsel,ﬂuas}obanz1;4)-241-2(zm-z1;(2m-z h{deaxy-2-(4-

4 6@@"@@’ %‘I')’F!FQXW"@&Y'ﬁﬁh%M-eW'arﬂl@i pﬁ'gmﬁ} ﬂ\e yl)meetamide
(2H, s), 3.00-2.93 (1 H, m, 29128@:(1 dd) .

2.76-2.70 (2H%mM,,2.60-2.55 (1 H, dd .06 (3H,

d ppm LRVS [ el throsray o |—|]+ [MH -

533. WO200%#1009 T/ ™NB2 084 HN anal ysi s
f ound . 26% H i

C28HRQFANRGA+0. 30H20 ke quinve . 28% H§' 71 %

5.19% E2Zzarnple "i4:

N-(296H' hl or obenzyl )-2-(3-{(2R)-2-[ (2R) - 2- hydro

fafdméyarad hﬁdﬂhoZXﬁ(Mlz-RZRP%e@bbwl(aifmdl%)sﬂWW} -2-(Phydroxy-
enyl )-acetamd CH d ar ed
f r orhydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)- N-(2-chloro, 6-

2 (@lu{)i(o%@\zﬁ) béethhidd (Frbpaation til) (Wi ey hetiddy fdro¥aimple 3 to
3 h)@d&%ﬁ?ﬂﬂ@ﬁ?%ﬁh%?ﬁ?vﬂi'wpam no] - propyl } - phenyl ) - N-

(2,6-d ichlorobenzyl)- acetam de (Preparation 14)

L R T S T sl e 4.

10 38-16 G, ((2H.04P,9775p7 18, 87068 (M, d) 4748-6.6041H, m) 4.61 (2H

k4 9128, 55 SO W 0 8 0 B B o ez

1. 0724, 0F, 2.5H2. 52)(1ppdﬂ) FAES1 061 (8L dpspmay) @ m z

517 RMR SR oren - PURRIE 14l mieidag/ U8 sos

C27|@Ql¢b2ﬁ%@i%f0foﬁh8@ 62.90%, H 6.06%, N 5.34%; Cy7H30CIF N2O4+0.8H,0
15 requires C 62.92%, H 6.18%, N 5.44%.

Example 12: N-(3,4-Dimethylbenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide
CH,

Frasavaaae

20 Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-(3,4-dimethylbenzyl)-



requires C 61.39% H 5.95% N 5.30% Exanple 15:
2-(3-{(2R) - 2- ((2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3- hydr oxymnet

W 2004/1@050 PCT/IB2004/001519
phenyl ) - et hyl am no] - propyl F1phenyl ) - N-(2- phenyl et hyl ) a
cetamde OH NN CH3/ 0 HO HO WO 2004/ 100950
PCT/ 1 B2004/ 001519 53 Prepared from

g g%cf\% %ﬁjP (par tion. )t l?srlrtlg kt)#é ¥r|1e(t ﬁct)rhgxgmplleyg]t )E;Y\}e_ the title

3- hydinpsun® bb ¥ winkefoxh). - et hyl ami no] - propyl } - phenyl) - N-
(2- phenyl et hyl )acetam de (Preparation 15) using the

5 AR ST a0 o BTG o o
(8Hm)rTls 9576 3@ (Zl-nlizgn (é'?‘o eﬂéa gﬁi 4%28435%1 mg)zi 61 (2H, 5), 4.26
rﬁ (%9@ @4@7(21-(43942%292) (8©L2|178Q0128|5(ﬂju)dd)122 ZGQGIZH m),
3H L
[ RS2 BT v i R B8 5’%2&1% b 471 YR, 85 0em.
69 88945 (electaﬁmaml 5)/9 8y HL2G mm&ﬂm 30H20 10
o o
N ey ngyes::10dly €185 7GR Sy EAHRND R st yreauires ©
hydﬂ@ﬂ&&?&tHWlG&SheM;@l?)?—"/at hyl am no] propyl } - phenyl ) - acet
NYCH3 0O HO HO 15 Prepared from
ﬁénBenzyl 2-(3-{(2R)-2-[(2R) - 2-{[tent-butyl (di net hyl ) si
|yl Payipid- (43:  N-[2-Fluoro-5- (trlfluoromethyl)benzyl]-z-(3 {12R)-2 -{(2R)-2-
hydroxy 3- hydr oxynet hyl - phenyl l am noia propyl }
eny NydE@at-2nd-dydrexy-3 ﬂe&xvemet B&pty%ny!bet mﬁtqlePb'}

exappbRyl-dcatéthife the title conpound as a white foam

3
OH
H
HO CH, o] F
HO

15 Prepared from 2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-
3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-[2-fluoro-5-
(trifluoromethyl)benzyl]-acetamide (Preparation 13) using the method for
example 3 to give the title compound as a white foam.

'H NMR (400MHz, CD;OD): § = 7.61-7.57 (1H, m), 7.565-7.52 (1H, m), 7.28-
20 7.18 (3H, m), 7.14-7.12 (1H, m), 7.07 (1H, s), 7.03-7.01 (2H, d), 6.70-6.68 (1H,
d), 4.63-4.60 (1H, m), 4.61 (2H, s), 4.44 (2H, s), 3.52 (2H, s), 3.00-2.93 (1H, m),
2.91-2.86 (1H, dd), 2.76-2.70 (2H, m), 2.60-2.55 (1H, dd), 1.07-1.06 (3H, d)
ppm.
-LRMS (electrospray) : m/z [M+H]" 535, [M-H]" 533.



1 HNWR (400MHz, CD3OD): 8 = 7.29-7.18 (7H, m,

7.14-7.12 (1 H m, 7.08 (1 H 20 s), 7.05-6.99 (2H,
WwWorpgo4600036 6. 69 (1 H d), 4.64-4.62 (1 H m, A4PGUIK2864/001519

s), 4.34 (2H, s), 3.51 (28 s), 3.02-2.93 (1 H m,

2.91-2.86 (1 H m, 2.76-2.72 (2H, dd), 2.61-2.56 (1

H dd), 1.08-1.07 (3H, d) ppm LRVS (el ectrospray)

e Al el e R R dooneo

25 rr&Tmers@G@z@%,l—lsw%*ﬂsaé% N 5.97%
2004/ 100950 PCT/ I'B2004/ 001519 54 Exanpl e 17

N- (3, 5-Di chl orobenzyl )-2-(3-{(2R)-2-[ (2R) - 2- hydr oxy- 2-

(4 y ydr - i 142, 12 (4~
e e B e A
|-E) hydeqey- @myﬂr@xymethyl-phenyl)-ethylamino]-propyl} phenyl)-acetamide

2-(3-{(2R - 2- 2R) 2-{[tent- butyl(dlrreépyl)swyl]oxy}
2- (4-hydroxy- @H

3- hydr oxynet hy ph enyl ) - N
(3, 5-di ‘ usi ng

t he net or exarrpl compound
as g i oam 1H NWN®R (400 . 5 €17.28-7.13
(6H, "M .08 (1 H, s), 704701(2H m, 6.71-6.69
(1H d 462(2H s), 4.62-4.59 (1 H m, 4.31 (2H,

(2H, s), 10 3.02-2.92 (1 H ), 2.90-2.85

1H .
L e —
517 3—hmexynp¢mwaqhense@tuyla'mmo] prapl-pheng)-N-(26-dichtifdbbenzyl)-

anal'%%@%ﬁ SRS B0 2 fin] qtﬁle Hidthodt 15r é%}%j;nplg 3 1g,9iyg the titl

M 5.cobdboubd s whitdfoam.
N- (4- Chl or obenzyl ) -2-(3-{(2R)-2-((2R) - 2- hydroxy-2-(4-h
ydra

2y BH R (40RM2 R0 SRS 8P Py R T S el yn-70-6.08

et anitled), 4.69-4.55 (5H, m), 3.46 (2H, s), 3.00-2.83 (2H, m), 2.79-2.68 (2H, m),
2.61-2.50 (1H, m), 1.07-1.05 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 517 / 519, [M+Na]* 539 / 541, [M-H] 515 /
15 517.
CHN analysis: found C 61.40%, H 6.13%, N 5.15%; Ca7H30CloN2O4+0.6H,0
requires C 61.39%, H 5.95%, N 5.30%.

Example 15: 2-(3-{(2R)-2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-
20 phenyl)-ethylamino]-propyi}-phenyl)-N-(2-phenylethyl)acetamide

OH
H H
N N

r \/\@
HO 8 ©

HO



OHA NN CH3 0 HO HO WO 2004/ 100950
PCT/ 1 B2004/ 001519 55 Prepared from
WQ2{0349002R) - 2-[ (2R) - 2- {[ t ent PCT/IB2004/001519
butyl (di methyl)silyl]oxy}-23(4-hydroxy- 3-hyd
roxymet hyl - phenyl) - et hyl am no] - propyl } - phenyl) - N- (4- ch
| orobenzyl)- acetam de (Preparation 18) using the

b DePRisE o8t ToiAR L Esemee-erdes i Faet BB RyRE (R nydroxy-

(6H- hvaroxymétﬁylzpﬂéy()ileﬂﬂrlamno]Afg (g%l}(dhéﬁ-yl) I\$—X2- 7.02-7.00
( 2H g 61- 4. 58
ntmerwie hy)agetanige. Pr@parayoad 5) zsung@e ethed forgxampley3 to give

, 72-2.67 (2H, 2.60-2.55
”) 1hélfg can%ﬂ)uﬁ&aga\ﬂ‘ﬂfe scﬁg) opm L(RI\/S (g?ectrospray)

H + 483 / 485 MtNa] + 505 / 507, # g%
i\%% (49 Han&Pey: 5f-o -53848b2 ), H-25-16%, (3K, m) 6.90-
g%%;% (@7&!‘}3% }'\?gggéh N §(5-§93A' (485 nfy, 8462880 (21, m), 2.96-2.87
ﬁ {232 BOZRY S RN, (<1E0l92)’1 ZSWL (Bty--ppm.hydr oxy- 3- 15 t
r (s ace
e bl N e e T L e
HO CION &haipsis edfolindn® 69.89%, H 7.63%, N 5.98%; CzsHasN204+1.30H,0
1@;({ %EélrésiC%%éju _ WﬁS{%‘ﬁrt -butyl (di net hyl )silyl]
roxymst hyl - phenyl ) et hyI am' noj - propyl } - phenyl
Eet am no) met h -benzoi ¢ aci Pr epar at i
19) wxn{f} the1ﬁet hoé\’ BSPZﬂf?afﬁp{(aRer[éz@r%r ydréxy-2-(4-hydroxy-3-
hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide

OH
H
HO CH, O
HO '

15 Prepared from N-Benzyl-2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide
(Preparation 16) using the method for example 3 to give the title compound as

a white foam.

"H NMR (400MHz, CD3;0D): § = 7.29-7.18 (7H, m), 7.14-7.12 (1H, m), 7.08 (1H,
20 s), 7.05-6.99 (2H, m), 6.71-6.69 (1H, d), 4.64-4.62 (1H, m), 4.61 (2H, s), 4.34

(2H, s), 3.51 (2H, s), 3.02-2.93 (1H, m), 2.91-2.86 (1H, m), 2.76-2.72 (2H, dd),

2.61-2.56 (1H, dd), 1.08-1.07 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 449, [M+Na]* 471, [M-H] 447.

CHN analysis : found C 69.02%, H 7.24%, N 5.95%; Co7H32N204+1.15H0
25 requires C 69.11%, H 7.37%, N 5.97%.



the title conpound as a white foam 1H NVMR (400MHz,
CD3OD): S = 7.86-7.84 (2H, d), 7.33 (1 H, s),

wQ2@8A0M99® (7H, m), 6.78-6.76 (1 H, d), 4.80 ¥AT/HE200w/001519
partially obscured by solvéht), 4.65 (2H, s), 4.38
(2H, s), 3.54 (2H, s), 3. 43 3. 36 (1 H m, 3.13-3.05
(3H, m, 2.71-2.65 1.16-1.14 (3H, d)

(1 H, ,
WD 2004/ 009 0] 2004/ 00151
E’S{%@m pr alf ?/f@ RIS RS TVY RR el SRR R Aptycroy-2-(-
3y [ (%Bllgld(g?)((yzraeth I- g?%l))(-;thzylariunc;] OIpropyl} 3phenyl)-acetamlde

roxy
(hydr 02Kymet hyl ) phenyl ] et hyl } am no) propyi ] phenyl }-N [ (
1R)-1- 5 phenyl ethyl]acetamde OH 1| J,,, IN ~ cH3

HO HO Prepar F’from
(2@ 2-{[tert- butyl(q_imet

2-{3-[(2R) - 2- 1yl ] oxy}

di chl or onet hane: net hanol : 880 ammoni a (90: 10: 1 by
vol u as the columm eluent to give the title
conmpound as a white foam 1H NVR (400MHz, CD3OD): 6 =

7. Pregaetl (b |2—(3Hﬁ2Rﬁ2—Y(3R$—27{]!tettbultyl(dﬁ”)1etl"lylir)s1@l}exﬁ-‘zg(él -hydroxy-

é) 3@%@@%@%)ﬂhv'é@%kp@pgﬁ pf"fnwu 7%3 S4itBiotdbongy-

( 2Rcetmidd- Efephraifor( 17Husifly thd -rAdthdd 43r (aﬁélnp@ 3 téfglve the title
1.09-1.08 3H d) E)pm LRMS (el ectrospray)

[Mm]“POAJééas[wN&? ams, [MH - 461. CHN anél yS|s :
found C 69.24% H 7.35% N 5.73% C28H34N204+1. 30H20

re 99 3/
SR SO 0 PR AT B ) 1
- ylm), 8.71-6.69 (1H, d), 4.62 (2H, s), 4.62-4.59 (1H, m), 4.31 (2H, s), 52(2H s),

1GXRORAIPIARU ouE LI ), J277-D forhVl XS Yk, ),
1.08-1.06 (3H, d) ppm.
LRMS (electrospray): m/z [M+H]" 517 / 519, [M+Na]" 539 / 541, [M-H] 515 /
517.
CHN analysis : found C 60.61%, H 5.86%, N 5.14%; Ca7H3qCloN204+0.95H,0

15 requires C 60.67%, H 6.01%, N 5.24%.

Example 18: N-(4-Chlorobenzyl)-2-(3-{(2R)-2-[(2R)-2-hydroxy-2-(4-hydroxy-
3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetamide

OH Cl
H
N Hv@

CH

HO



OHNN Y CH3 O -HO HO WO 2004/ 100950
PCT/ 1 B2004/ 001519 57 Prepared from4-{(1
woRpe0dAg(oser t - but yl (di net hyl ) silyl]oxy}-2-[((1 PCT/IB2004/001519
R)-2-{3-[2-(3,4- dihydroiséguinolin-2(1
H) -yl ) - 2- oxoet hyl ] phenyl } - 1- net hyl et hyl ) am no] et hyl }-2
- (hydr oxynet hyI ) phenol (Prepar ation 22) according to
t he nmet hod for ive the title co

as £ToPREE FBRMZ- @n&@ ml'z‘aR zgﬁwutsﬁ@eﬁ)‘\yl)%lvrﬁxoyy 3 la-hydroy-
Zzﬁfa*ﬁ&%etgﬂ szQn’yl %ﬂ?@arﬁm@ﬁ%&b Izl'phe}\m ﬂlu(g%hl&oﬁgnzyl)

(2H2 am@eg{frgaaxgthrgﬁﬁ) ugig the ggetgogo‘o gxﬁmme 3 to give the title
2.7 f0-2.46 (1 H, 1.05-0.97 (3H,
A(;o?r}%%%f_\g%a( nr'ecfor ospray) ( m z F)MFH] + 475, [ I\/fkl\la] +

497 [MH - 473. 10 CHN analysis : found C 71.47% H
75 296} NIMRE(4POMHACODOMOD S FP87 DABIGHF Bl 189 . U (A, 499706 (1H,

R) _ 2@7?{‘032&ﬁg@{hgﬁ;@@)ﬁ@t&ﬁ@xy%@{é& Br2s) (4.81-4.58 (1H, m), 4.32
di hy(@HoB) GB0 (@H,i9): 2.95-2|.99 (1H, m) 21'85%814) (; rl;l] gg]),_zl.wi-g.s? (2H, m),
hydrﬂo%&ét%@g gﬁkﬁ @f@i’;ﬁé@‘h@%%ﬁenm o 0,08 HNO

HO G}Ha\/IQ (Sld3trobiPally epmt f+H]" 09834 484, [M+Na]” 505 / 507, [M-H] 481 /

[tert-butyl (dinmethyl)silyl]ox 2-
@ 8{33[2(7_3/( yl)silyl]oxy}-2-[((1

CHN analysis: found C 64.92%, H 6.46%, N 5.61%; CorH31CIN204+0.9H20
requires C 64.96%, H 6.62%, N 5.61%.

Example 19: 4-{([2-(3-{(2R)-2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-

15 hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetyl}-amino)-

methyl}-benzoic acid

OH OH

ZT
ZT

HO

HO
Prepared from  4-{([2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetyl]-amino)-
20 methyl}-benzoic acid (Preparation 19) using the method for example 3 to give

the title compound as a white foam.

'H NMR (400MHz, CD30D): § = 7.86-7.84 (2H, d), 7.33 (1H, s), 7.28-7.09 (7H,
m), 6.78-6.76 (1H, d), 4.80 (1H, m, partially obscured by solvent), 4.65 (2H, s),
| 4.38 (2H, s), 3.54 (2H, s), 3.43-3.36 (1H, m), 3.13-3.05 (3H, m), 2.71-2.65 (1H,
25 m), 1.16-1.14 (3H, d) ppm. ’



et hoxy- 6- net hoxy- 3, 4- di hydr oi soqui nol i n-2(1
H) -yl ) - 2- oxoet hyl ] phenyl } - 1-

woredohygbm@shyl ) am no] et hyl } - 2- (hydr oxymet hyl ) pheP@i/1B2004/001519
(Preparation 23) according3@0 to the nmethod for
exanple 3 to give the title conpound as a white foam
IHNI\/R(4OOI\/Hz CD30D): 5 = 7 23-6.93 (6H, 'T) 6.70 (1

1% 70-6.68 (1 H, B? 65656%1

4 K Mséﬁle@s%prw) royz (ivi+ (] ‘9403, PW4rNaj 51 MHQZW s),
3.76 (3H, s), 3.82-3.67 (2H, m, 2.98-2.44 (7H, m,
1.38-1.33 (3H, m, 1.06-0.96 (3H m ppm 25 LRMS
(elbmmplepray) 281z | NHI—HEP{EKQR) ?Nﬁ(&ﬁ}-@ Hytdiroxj1a-dthydroxy-3-

e L S e

8. QEtényWEnPAELARRAS0 PCT/ | B2004/ 001519 58 Exanpl e
23

N—[2 (4- Cnhl orblhenyl)ethyl] 2-{3-[(2R) - 2- ) - 2- hydr
oxy-2-[4 H
hydr oxy opyl ] phe
nyl } ac cl 5

Fom 2-{ 3- [QlﬂB) 2R) @-{[tent

: CA
et hyl ) si | yl ] oxy}-2-[ 4- hydr oxy-
3- (hydr oxymet hyl ) phenyl ] et hyl } am no) propyl | phenyl } - N- [
2 (4- Heh or ophenyl ) et hyl ] acet am de (Preparation 24)

d
e R L S TR P PR R BB ooy
T R .
%W@tﬁyﬂﬁpetésniy%(%)gb@aﬁsn '@ghaceca 3in9’é°3%ﬁ meghoq %fﬁjxamp'e 3
101) u@n@%&l&&m@ﬁwdﬁe riléthanal: E’éo%:%&%gcm) 12p$ Wokirh®) as the
dd) 09-1.07 (3H, d) (el ectrospray)

AT Blyent isceave g g Conaadunolan & vt Bam gy
sy S0P SRRSO B ezt . sor-
5. 569¢ (1H, m), 4.69-4.63 (1H, m), 4.63 (2H, s), 3.49 (2H, s), 3.09-3.01 (1H, m),
2.98-2.89 (1H, m), 2.85-2.76 (2H, m), 2.64-2.56 (1H, m), 1.44-1.42 (3H, d)
15 1.09-1.08 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 463, [M+Na]" 485, [M-H] 461.
CHN analysis : found C 69.24%, H 7.35%, N 5.73%; CoagH34N204+1.30H,0
requires C 69.20%, H 7.59%, N 5.76%.

20 Example 21: 4-{(1R)-2-[((1R)-2-{3-[2-(3,4-Dihydroisoquinolin-2(1H)-yl)-2-
oxoethyl]phenyl}-1-methylethyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol

iy (:@
H
N N

Ho CH, 0

HO



Exanpl e 24:

N-[ 2- (4- Et hyl phenyl)ethyl]-2-{3-[(2R)-2-({(2R)-2-hydro
WOX90024(0950 PCT/TB2004/001519

hydr oxy- 3- (hydr oxynet hyI ) phenyl ] et hyI }am no) pr opyl ] phe

nyl }acetamde OH N Y*-C~ N HO CH3 HO CH3 20

Prepared from

21 ?F L ZgR% 0)2(@;((){ ( 2AI?){(1R -{ -{[teﬂ-b&vlt(%methyrlrgltlyrl] oxy} 2- [(%1 I]%) 2-%3}-[2-(3 4-

3 ( ield -

2. (E*ﬂ‘et N Py P Sy TR Ao PR oty 2

accéndrerymashyl en@t(ﬁfﬁpar@tron Ranspedi taothgi rpethod dor example 3

P t#ﬁf%%%ﬁ%&&%@%@"%ﬂbﬁ@?@ Ve, CDB0D) - B -

'5. 22 NNIR @RBIMHY) COROM): 3.-0T.2486394 ri) OHBNH06.76- 6388 (1H, d), 4.69-

2%&4]@)@%@% §%ﬁ §43‘]5("y4 5%’“6@21%%%51&?5 2H. i*3.81-3.70 (2H,

2. 9in)2286-2.80.(3H, ndpl)z 74L2.62- @BHoBn)( 4180-26 (BH 6, 21 550 97 (3H, m)
(3H nm, 1.20-1.16 (3H, t), 1. 09 1.08 (3H, d) ppm 5
LRVBP{el ectrospray) : mz [MtH + 491, [M+Na] + 513,

M n 1 4% N
: 58'-*5“”3“ et AR SRR T R Y
/oanggygﬁpq 8)[.@9 c71 47%, H 7.29%, N 5 71A) ngH34N204+0 70H20

Nk Bl b2 PRSSY REAYYSY: 2 (3 [(2R)-2- ({(2R - 21

ydr oxy-
[ 4- hydroxy 3 (hydr oxymet hyl ) phenyl ] et hyl } am no) propyl ]

PROBNLHERE! am 00 O H (il (1558 O i ismbinory-3..
2-{ airﬁsl(q@?%ﬂu(f{ﬂmﬁ EhYyl)tBokedthyl|phenylpd mbftaiéthyl)amyno]-1-

- - - r X -

1§-2( GF%SWEM}T%@WQWM%?HW'}%MO) propyl ] phenyl } - N- (

1, 1-di met hyl - 25, phenyl et hyl ) acet am de Pr epar at imn  26)
according to t thod for exanple 15 o ve tﬂhld
title conpound as

HO CH

W/H\e@/\rf
HO

Prepared from  4-{(1R)-1-{[tert-butyl(dimethyl)silylloxy}-2-[((1 R)-2-{3-[2-(7-
ethoxy-6-methoxy-3,4-dihydroisoquinolin-2(1H)-yl)-2-oxoethyl]phenyl}-1-
methylethyl)aminolethyl}-2-(hydroxymethyl)phenol (Preparation 23) according
20 to the method for example 3 to give the title compound as a white foam.
'H NMR (400MHz, CD3OD): & = 7.23-6.93 (6H, m), 6.70 (1H, s), 6.70-6.68 (1H,
d), 6.65-6.56 (1H, m), 4.61-4.57 (5H, m), 4.02-3.92 (2H, m), 3.82 (2H, s), 3.76
(3H, s), 3.82-3.67 (2H, m), 2.98-2.44 (7TH, m), 1.38~1.33 (3H, m), 1.06-0.96 (3H,
m) ppm.
25 LRMS (electrospray) : m/z [M+H]" 549, [M+Na]" 571, [M-H] 547.
CHN analysis : found C 68.60%, H 7.47%, N 4.96%; CaoH4N206+0.70H0
requires C 68.48%, H 7.43%, N 4.99%.



1H NMR (400MHz, CD3QD): 8 = 7.24-7.20 (2H, :

7.14-7.11 (4H, m, 7.07- 7.02 (3H, m, 6.97-6.95 (2H,
wWorpgo4600036 6. 69 (1 H d), 4.65-4.61 (1 H m, 4PGUIK2864/001519
s), 3.38 (2H, s), 3.01-2.958(1 H n), 2.99 (2H, s),
2.92-2.87 (1 H dd), 2.79-2.73 (2H, m, 2.62-2.57 (1

H dd), 1.27 (3H, s), 1.26 (3H, s), 1.08-1.07 (3H, d)
ppm 20 LRMS (el ectrospray) : mz [MH + 491, [ MtNa] +
513, [MH ™" 489. CHN analysis : found C 71.96% H 7.81

% %}nﬂ% 3: I @ﬁﬁﬁpé&@&%&.yufqu[(m KPR BNy didxy-2-[4- |

N [wc(rﬁwﬁahwdrwwhyhvh9rml]aﬁhyl}a“{m)9(m'}m‘e@{s'(}éﬁ?‘tam'de
- 25 hydr oxy- 4- hydr oxy- 3

z no)pr pyl]phenyl}acetam
/0 151 60 _CH

om
mat hyl b /1 ] oxy}

D
2-(3 go-di met hoxyphenyl ) et hyl ] acet am de ( Prepar atl on
27) according to the nmethod for 5 exanple 3 to give

ShePlkapateei tromp BYB4(28Y-2a({ (@R )t 2={] fepiatmtpi{ dimethy silyijoay}- & H-hydroxy-
et her -7.15

Cor RSy mes b IR e S Tghemi izt
6. 7&ﬂ&oﬁﬁeﬁﬂ)ﬁthyl]hcetén% PEDatstion. 28) .acéofding 2, the) method for
3.78 (3H, s), . 3 75 éSH, ﬁg' 3.41 (2H %’21 3. 40- 3. 37
(kaxajgplegtggn@ tg¢ tiflg cpmpayind QSQON'EtGSFQa H dd),
6 4d0i1-2) co%o@‘? g =P, 2)6217 L1 (QP\E m)l 7%10@7(6(-3%) 6.70-
pm 10 LRVS (el ectrospra
19M~£Eﬁ¥w(1545 )4 RRA5S Gt it A hrfaty 5),63.39 {Bing). &.30-3.35 (2H, 1),

R e I e A e S

N- (BPG-HT (Arbrdipprzy| ) - 2- {3 [ (2R) - 2- ({(2R) - 2- hydr oxy- 2

- _ * o -

RS (glecirospray) AR, MENR 519425, 1 1 phe

nyl (}?HNeamtj/sis: found C 66.68%, H 6.77%, N 5.66%; CogH33CIN2O4+0.40H,0
15 requires C 66.70%, H 6.76%, N 5.56%.

Example 24: N-[2-(4-Ethylphenyl)ethyl]-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide
OH
H H
N N
HO CH,

HO CH,

20 Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyl]Joxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyllphenyl}-N-[2-(4-
- ethylphenyl)ethyllacetamide (Preparation 25) according to the method for

example 3 to give the title compound as a white foam.



OHF NNF CH3 1 0 HOHO Prepared from
2-{3-[(2R) -2-({(2R) -2-{[tert-butyl (di methyl)silyl]oxy}
WO 200pA4009y@r oxy - PCT/IB2004/001519
3- (hydroxynet hyl ) phenyl ] et B9I } am no) propyl ] phenyl } - N- (
3,4- difluorobenzyl)acetam de (Preparation 28)
according to the nethod for exanple 20 3 to give the
tithj% compound as a white foam 1H NVR (400MHz,
NMB 40pMHz, 7CREODRIG =nf.-22-7. 163(2H.08).(BA7-7§1 (8H, m), 6.70-

7, 0% 58 QQ? cffh‘gm §06§37‘p§'€] @%1( &2\}{16 %g ‘1‘%553 357488 (on, 1),

PCTBI(BZZIGEF/(OBUMB zmzaegeﬁﬂa @Y, 278-2.6§ (4121. i); 2.6%62.55 (3H, m), -
H 1 6-1.05 (3H, d) ppm
NE%H eét(gﬁsgr ?51 &m(éﬁj L 485, [MNa]+ 507,

[5\4 Hﬁmmagectcasuray)amyz.[mm] f@mﬂ\nmsﬁ 566%MH64832% N

5_ 7 gs.inz ggrg{rg.‘r ?qgég/oﬁ %%ﬂ%%% %%5 CZ%H 5|4+0 60H,0

R) - Beddir(e%@ 72:86%,[H27 (6BY%3 l\DBJmeYJ 0- 2H- i soi ndol - 2-yl ) - 2-
oxoet hyl ] phenyl } - 1- net hyl et hyl ) am
no] 1- hydroxyet hyl }-2- (hydroxynet hyl ) phenol CH /

wg EH;\'N{ o 22 butﬁ"ﬁm%@ Jﬂ%lﬁirﬁﬂ’&h?ﬂ - 31 Alﬁ((Q(ZR)-Z hydroxy-2-

ydroxy-3-( I3ydroxymethyl)pheny ]e hyl ammo propyl]phenyl}acetamlde
di hydr o- 2Hi socb{_]dol 2-yl)-2-oxoet hyl ] phenyl }-1-net hyl e
thyl ) ami no] et h (hydr oxymet hyl ) enol

2 n or g t rre od or anple 3
itl& co oounc mhl
oHC CH

Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyilethyl}amino)propyl]phenyl}-N-(1,1-dimethyl-2-

HO

phenylethyl)acetamide (Preparation 26) according to the method for example 3
15 to give the title compound as a white foam.

'H NMR (400MHz, CD3OD): § = 7.24-7.20 (2H, m), 7.14-7.11 (4H, m), 7.07-

7.02 (3H, m), 6.97-6.95 (2H, m), 6.71-6.69 (1H, d), 4.65-4.61 (1H, m), 4.61 (2H,

s), 3.38 (2H, s), 3.01-2.95 (1H, m), 2.99 (2H, s), 2.92-2.87 (1H, dd), 2.79-2.73

(2H, m), 2.62-2.57 (1H, dd), 1.27 (3H, s), 1.26 (3H, s), 1.08-1.07 (3H, d) ppm.
20 LRMS (electrospray) : m/z [M+H]" 491, [M+Na]" 513, [M-HJ 489.

CHN analysis : found C 71.96%, H 7.81%, N 5.51%); CgzoH3sN204+0.60H,0

requires C 71.86%, H 7.88%, N 5.59%.

Example 26: N-[2-(3,4-Dimethoxyphenyl)ethyl]-2-{3-[(2R)-2-({(2R)-2-
25 hydroxy-2-[4-hydroxy-3-
_(hydroxymethyl)phenyl]jethyl}amino)propyl]phenyl}acetamide



15 1H NWR (400MHz, CD3CD): 8 = 7.29-7.27 (4H, m,
7.23-7.19 (2H, m, 7.15- 7.13 (1 H d), 7.09 (1 H s),
w(Q2024@996 (2H, m), 6.68-6.66 (1 H d), 4.74 (REE/1BYP4/001519
4.61-4.58 (3H, m, 3.77 (2 s), 3.29 (2H, s),

2.96-2.83 (2H, m, 2.71-2.65 (2H, m, 2.62-2.57 (1 H,
dd), 1.07-1.05 (3H, d) ppm LRMS (electrospray) : mz

[ MFH] + 461, -459. 20 Exarrpl e 29:

2-{3-[(2R) - 2- - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- CH,
(hydr oxy h 5% phe
nyl acet 002 H0 CH
HH N HO CH3 | 4red from

2- {Rof T 22-({(2R) -~ “but yM di met hyl Ps&ty boxy}

- 2-[ 4- hydr oxy-

ynet hyl ) phenyl ] et hyl } ani no) pr opyl | phenyl PJ'N- p
henyl acet ami de (Preparation 30) according to the

metpregaiedr frénaniis-§2&R)20({@Rye-{[fea-Hutjlidimethysilyijoxy}-Eishydroxy-

R A I R e e o N AT S

6. 7@m@tlﬁ&y;§ﬂeﬂ§‘l)e%l]aéet§r§rd@ @ﬁe;ﬂa?éhoﬁ@?) %c%gdlﬁé*tb 159 method for

3.01-2.85 g n% (1
@d)examqbeg3 ogwe(t ﬁhth}:ompﬁynq_mV(réi]eé@@mo'—gﬁrgwratlowth ether.

y P{\'ﬁ%ﬁ‘“ﬁd%%b @ QBEN%H\,A){?Q_ -ﬁf%l;,dﬂngka@[‘?bﬁ @0: m), 6.82-

( hy@l?b@fﬂemmy@ J 01668y (et iy | 4.8drid56) (IO py)h, Pifiie(@H, }s)NB.78-(3H, s),
nappbayh el AeR! A9 990357 Lot & 2,083 C11%h), 2.90-2.85 (1h,
dd), 2.74-2.67 (4H, m), 2.60-2.55 (1H, dd), 1.08-1.07 (3H, d) ppm.
10 LRMS (electrospray) : m/z [M+H]" 523, [M+Na]" 545, [M-H] 521.
CHN analysis : found C 67.27%, H 7.73%, N 4.96%;
CaoH3sN206+0.70H,0+0.20Et,0 requires C 67.25%, H 7.59%, N 5.09%.

Example 27:  N-(3,4-Difluorobenzyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
15 hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}acetamide

H H
N N
F

HO CH,

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyllphenyi}-N-(3,4-
difluorobenzyl)acetamide (Preparation 28) according to the method for example
20 3 to give the title compound as a white foam.
'H NMR (400MHz, CD;OD): § = 7.21-7.15 (3H, m), 7.13-7.08 (3H, m), 7.06-
~ 7.00 (3H, m), 6.70-6.68 (1H, d), 4.61-4.57 (3H, m), 4.30 (2H, s), 3.50 (2H, s),



HO 15 Prepared from

2-{3-[(2R) -2-({(2R) -2-{[tert-butyl (di methyl)silyl]oxy}
WO 200pA4009y@r oxy - PCT/IB2004/001519

3- (hydroxynet hyl ) phenyl ] et 8yI } am no) propyl ] phenyl } - N- (

1- napht hyl net hyl ) acet am de (Preparation 31) according

to the nmethod for exarrple 3 togive the title

?"5%%75 83 n i -5 Byt gal 50 B T £ G 06 D53, o)

gh,dd) 7.48-7.42 (2H, m 740736(2H n),
57 CéH,rrB,?OOG SLS\(‘ mj 68 (2H,
d) LRyIS(plqaingspeay) - m/zMYHIE48p IM+NG] T 567, z{M ‘(*bfh%s) '
2 éﬁm %n&@s&zh’oum C 85%6%? r@% éz%}'* NS 769 17, #@uz(dﬂd 50H,0
1.00-0.99 (3 M5 (el ectrosprayo) :

5[ I\/HM]u&re&@a% 7%Nhl_]6h3 1! ?[ﬁﬁ%l} 497. WD 2004/ 100950

PCT/ 1 B2004/ 001519 63 Exanpl e 31:

N- (3, 4- Di chl orobenzyl )-2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2

- [ Example 4-<{(1R)-2-[((1R)-2-{3-[2-(1,3-Dihydro-2H-isoindol-2-yl)-2-

hyd th | ] ph

ny PYORHN ﬁeﬁ*ﬁﬁﬁiﬁ R eReL by R g 6
HO(hv diox hobb

(3“’{5’2 2R)ﬂ§ﬁ[ﬂ?g%)%e F){{ntert -butyl (di met hyl ) silyl]oxy}-2-
(4- hydr oxy- 3-

hydr oxynet hylQiphenyl ) - et hyl ani no] - pr

e ofjlexanple 3 to give
iteOf oam | H NWR

th i onpound 3a

(4 CD3OD): b = 7.44-7.36 (2H, n), 7.23-7.13 (2H,
n) 7.10 704(2H m, 702693(3H m, 6.70-6.67
1 HH®), 4.69-4.61 (5H, n), 3.78-3.76 (2H, d), 2.96

(iteaing® it SRR G oo

dihydro-2H-isoindol-2-yl)-2-oxoethyllphenyli}-1-methylethyl)aminojethyl}-2-
(hydroxymethyl)phenol (Preparation 29) according to the method for example 3
to give the title compound as a white foam.

15 'H NMR (400MHz, CDsOD): § = 7.29-7.27 (4H, m), 7.23-7.19 (2H, m), 7.15-
7.13 (1H, d), 7.09 (1H, s), 7.02-6.96 (2H, m), 6.68-6.66 (1H, d), 4.74 (2H, s),
4.61-4.58 (3H, m), 3.77 (2H, s), 3.29 (2H, s), 2.96-2.83 (2H, m), 2.71-2.65 (2H,
m), 2.62-2.57 (1H, dd), 1.07-1.05 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 461, [M-HJ 459.

20
Example 29: 2-{3-[(2R)-2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-phenylacetamide



15 LRMS (el ectrospray) : mz [MH + 531, [M+-Na]+ 553,

[MH" 529. Exanple 32:

WQ@2¢03A902R) - 2- ({ (2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- PCT/IB2004/001519
(hydr oxymet hyl ) phenyl ] et hyl6} am no) pr opyl ] phenyl } - I\I-(2-

pyridin-2- ylethyl)acetamde OHN Y~'"~C~- N~ CH3 ON

/[ HO 20 HO Prepared from

2-{3-[(2R)-2-&_‘2R)-2-{[tert-butyl (di met hyl ) silyl] oxy}

- 2-[ 4- hydr oxy

3- (hydrox et

2-pyrid ‘ S

yl et hyl | am de (Peepar|a

met hey exanpl e 3CHe

vvhitefoa 1H NVR (400MHz, CD3(I)). S =8.40-8.39 (1

C%69-7.65 (LH m, 7.24-7.16 (4H m),
706'7' 0 (4H m), 6.70-6.68 (1 H d), 4.61-4.59 (3H,

”m) Pl%pglgfdgfréﬁl QZ{bL[(ZF@ 2—%{(2% ﬂ@te@ﬁﬁ'ﬂ:tyl@dlmeﬂ]ﬁﬁﬂyﬂo% 4-pihydroxy-
(3@ *mdrwmetmmeog?ueéhyl}aayp@)ampyslpmwl}mqhﬁmylggqamnde
%
o, st Ifa SRR IR0 chiiPR, & &7 ofR¥ne e
57-@%0uﬂd7a$@wltmfmm3% 10 Exanpl e 33:

(vl SRR R LY P PRSP PP (91 gy 798 090

R) -(3H, pie 8y71(36 8y (H Hadﬁt@%@tesaqsrarﬂ) 3G2AN(2H I3, O1RABHEH, m),
2.74-2.68 (2H, m), 2.62-2.57 (1H, dd), 1.08-1.06 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 435, [M+Na]" 457, [M-H] 433.

10

Example 30: 2-{3-[(2R)-2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)propyllphenyi}-N-(1-
naphthylmethyl)acetamide

L (]
H
N g
HO 3 ©

ZT

CH

HO
15 Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-(1-
naphthylmethyl)acetamide (Preparation 31) according to the method for
example 3 to give the title compound as a white foam.
'H NMR (400MHz, CD30D): § = 7.96-7.94 (1H, d), 7.86-7.83 ((1H, d), 7.79-7.76
20 (1H, dd), 7.48-7.42 (2H, m), 7.40-7.36 (2H, m), 7.20-7.09 (3H, m), 7.00-6.96
(3H, m), 6.70-6.68 (2H, d), 4.80 (2H, s), 4.61-4.55 (3H, m), 3.49 (2H, s), 2.83-
2,78 (2H, m), 2.66-2.60 (2H, m), 2.50-2.45 (1H, dd), 1.00-0.99 (3H d) ppm
LRMS (electrospray) : m/z [M+H]" 499, [M+Na]" 521, [M-H] 497.



15 Prepared from
2-{3-[(2R) -2-({(2R) -2-{[tent - but yl (di met hyl )si | yl ] oxy}

W0 200p4edeydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } B€T/1B2004/001519
i no) propyl ] phenyl } - N-[ (2R) 62- phenyl propyl ] acet am de
(Preparation 33) according to the nethod for exanple
3 togive the title conpound as a white foam 1H NWR
(400MHz, CD3OD): S = 7.31-7.21 (4H, m, 7.18-7.12 (3H,
m, 7.03- 20 6.97 (4H, m, 6.70-6.68 (1H d),
4.6 (( M- 2 -2- 2-[4-
5 73]!5)6211n§% 3H; N&ﬁ@ﬁcl‘lgl’bbeﬂzw)& n;%z['( RZQ (ﬁ(ﬂﬁ)z deroxyz [4
m , hydpoxyr: ﬂwmymﬁthylmhwllgtwamm)mpppﬂnhenm@

! mz [MH + 477, [MeNa]+ 499, [M
(e %%%&&L%ms z [ MH] [ ] [MH -

475 : found C 71. 73% H7.75% N 6.12%
C29H36N204+0. 5§H20 25 requires C 71. 3% 6 N
5.77% WO 20047 1009p0 PCT/ 1 B2004/ 001 anpl e
34: N

hydr oxy- 3- (hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
ny| JRrepanethfroarc ¢ 8-4(RRI-[(Fr)epdriert- Pyl (Gmetd)styllixyg2-{4hydroxy-3-

h h
s * VA9 Rred BlonPERTPR A Byt epiip) i dcefic S GBarmtion 36)
( 6 H,anal) the apptopfidd® atithe, ugng heGBnridé.ddOprR)proakdure of preparation
ﬁ)' 7]522@2315(%%m%h?é Q?éq@éu?%u%@@%% 3(t§ i_q’?vsq#\:eztﬁle(c%l_nl\pound as a
?ofi&vrflteaaaml H, mrﬁ 1. l(\)/HS- (3H46g) ppm LRI\/S

el ectrospra : y4 +
[ AL BB (EVERPPePEY: & Aol Tt (PRumy. 7135-B8342, m), 7.10-

a 28@8% @2&2‘&@37(@!4291) 6.26'8 6726 HodY 4 .64 %06 1H5H, AD78.78-3.76

N[ 3(2H4d)=|2;% ()%Jﬁ,efh)y R)95-2891(PH2m).32.0 23 L2H {RF).6Q-2MH(1H, m),
rOXYr @7_1.00 (§ H]))cﬁp

[ 4- hydr oxy-3- ( oxynet hyl ) phenyl ] et hyl } am no) propyl ]
pheryRNS deleaimdstray) : m/z [M+H]" 531, [M+Na]" 553, [M-H] 529.

Example 32: 2-{3-[(2R)-2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-(2-pyridin-2-
ylethyl)acetamide

OH
H
N

ZT

CH
HO 8

20 HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[ter-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
~ 3-(hydroxymethyl)phenyi]ethyl}amino)propyllphenyl}-N-(2-pyridin-2-



F OAHN\ N\ O HO"I! HO Prepared from
2-{3-[(2R) -2-({(2R) -2-{[tert-butyl (di methyl)silyl]oxy}
WO 200pA4009y@r oxy - PCT/IB2004/001519
3- (hydroxynet hyl ) phenyl ] et l6yl } am no) propyl ] phenyl } - N- |
3-(4 20 fluorophenyl)propyl]acetam de (Preparation 35)
according to the nethod for exanple 3 to give the
title conpound as a white foam 1HNVR (400MHz, CD3QD)
b :Yigthyacetamide AHrepgration 32) acagrdingHo thy metheg. ior gample 3 to
(4H5iydihe fie/bnipbuild fda whit@fgAn 62 (m 3H), 3.49 (2H
S) . 3.22-3.19 (2H, s), 2.99 WO 2004/ 100950
PCT/H BRIDE00YHZ ©D:68)25 §78.4048,3%§1H, 2).7669- 7785 (thH mhy7.24-7.16 -

2. 633 7 - , aql 3

2 a1 8 o8l P bRl oo 39 iRy Shoso on
893t)[ dMed(28, £ argt-28864H, m), 2.72-2.66 (2H, m), 2.60-2.55 (1H, m), 1.08-
E\I—Arg,?-og-(gl’c&l poprn%).benzyl )-3-(3-{(2R)-2-[ (2R) - 2- hydr oxy- 2-

hy dmm-@mvdsma%ﬁehmmwn‘em{,)[memyﬂ 468, fajHpacpy| } - ph
o e BRBER Aofine & 67.58%, H 721, N 8.955 ElhaansiP1.00H,0

2- (RqlilrdfRe-67-348 P 73db fret 7yt yI (di met hyl) si Iyl Joxy} -
2-(4-hydroxy - 10
1§-hydrpxynethyl-phenyl)-ethylanino]-propyl}-phenyl)-N—

(2. Bxainplyl or obenzagt) pr op gstg@m!egg@mrzanyafb)&&mmydroxy.s-

usi ng the met hod for exanp ethe"title

c onfhydinobgyrasthyl)phenyldtbyamine)rapyitenyi}-NOER¥S-: S =
7.39-7. ?i7 o(pZIﬁ dt) 4. 28-7.22 (2H, m, 7.15-7.11
phenylpropyl]acetamidée

|IIO

H,

OH
H H
NWNV\Q
o CH, ol

HO
15 Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyl]Joxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyljphenyl}-N-[(2R)-2-
phenylpropyljacetamide (Preparation 33) according to the method for example
3 to give the title compound as a white foam.
'H NMR (400MHz, CD30OD): & = 7.31-7.21 (4H, m), 7.18-7.12 (3H, m), 7.03-
20 6.97 (4H, m), 6.70-6.68 (1H, d), 4.61-4.57 ((3H, m), 3.37 (2H, s), 2.93-2.79 (4H,
m), 2.71-2.64 (2H, m), 2.57-2.52 (1H, m), 1.26-1.24 (1H, m), 1.20-1.18 (3H, d),
1.07-1.05 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H] 477, [M+Na]" 499, [M-H] 475.
CHN analysis : found C 71.73%, H 7.75%, N 6.12%; CagH3sN204+0.50H0
25 requires C 71.73%, H 7.68%, N 5.77%.



(1 H t), 7.03-7.01 (2H, d), 6.98 (1 H, s), 6.95-6.93

(1 H d, 6.71-6.69 (1 H d), 15 4.66-4.58 (5H, m,
w2340 (1 H m), 2.94-2.84 (3H, m, 2.79-2PpGUIK286¢4/001519

n, 2.60-2.54 (1 H, dd), #548-2.41 (2H, t), 1.09-1.08

(3H, d) ppm LRMS (electrospray) : mz [MH + 531 /

533 [I\/H-Na]+ 553 / 555 [MH- 529 / 531. CHN

S heptiiony eyt (SR 2l BRI By -ydroxy-3-

0/ - -
N? ((gyér&uﬁﬁtﬁ%%rﬁg}}ﬁyléammo)?roF?)yl]fhen 9 N metrl?))//ldarcg’)c(aymlde

2-[4- hydroxyo#

(hydr oxynet hyf) phagy! ] et ny1 }ami no) pr%ﬂ'o'w Jfohen} 3 pr opan
am de WO= B200 O+ O O CH3

N\ N\ , ' Preparedfrom
3- {3 ’ but yig di met hyl ) si | yl ] oxy}

(hydr oxyt hyI ) phenyl ] et hyl } am no) propyl | phenyl }- N- (2,
6 di h€x hoxybenzyl ) pr opanam de (Preparation 46)

di ' .

o EROTEA G N ba i 2 e A etk Shathvsiglony)-2-4-
imgxy@gwdh@iyﬁﬂatWI%hbﬁ?lWl%ﬂﬁo)ﬁéMBﬁém(l}aﬁp
el d@ﬂ&hy{a&e@w@e t(ﬁeenamtw@ %h@@@m@mas,mathﬁﬁn?@ogoiqr @xample 3 to

af t r ether. I'H NWR (400Mz,
¢ Irelild! unWatgs'}zvzvﬁ'Itglﬁjg‘%? 137,00 (1 H 1),

7.04 QME (4(1@\/1('|Z.I-ICDd9DD)68 957839017 ABH, m), 761 170.06. (881 (m), 7.03-

6 6
" Pl SughyB Tl AT 60 0B, Bro Ts iR 200200
109 , (58, #8; 2--7642-62% m), 2.60-35221 Bi2m().11.613 (8) m) Bpr3- 2. 39
(2 b ek sdrapiehEit Sl BT MR S48 i P28 2Y)
CHN analysis : found C 70.58%, H 7.38%, N 5.78%; CagHasN204+0.75H,0
requires C 70.64%, H 7.52%, N 5.88%.

15 Example 35: N-[3-(4-Fluorophenyl)propyl]-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-
[4-hydroxy-3-(hydroxymethyl)phenyl]lethyl}amino)propyl]phenyl}acetamide

F
OH
H H
N N
m
HO

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyllphenyl}-N-[3-(4-
20 fluorophenyl)propyllacetamide (Preparation 35) according to the method for
example 3 to give the title compound as a white foam.
" "THNMR (400MHz, CD30D) § : 7.25-7.22 (2H, m), 7.17-7.12 (4H, m), 7.06-6.96
(4H, m), 6.74 (1H, d), 4.67-4.62 (m, 3H), 3.49 (2H, s), 3.22-3.19 (2H, s), 2.99-



15 Exanpl e 38:
N- (2- Et hoxybenzyl ) -3-{3-[ (2R) - 2- ({(2R) - 2- hydr oxy- 2-[ 4-

WO y@n 050950 PCT/IB2004/001519
3- (hydroxynet hyl ) phenyl ] et I8yl } am no) pr opyl ] phenyl } prop
anamide OHHOOCH3 NH | YCH3 I HO HO Prepared
from

>, égz (BT 22 TE LR 1 T, S8 R8PS M BY A (L H Yoo
3- 3N, @) pppret hyl ) phenyl ] et hyl } anmi no) propyl | phenyl } - N-(
0 et oxyben I%gr anam de&& eparation 47)

S @ISO VB VB T (AR hb WEFg

met hanol water (2.4:1 v/v) instead of acetic acid as

sol vent WO 2004/ 100950 PCT/|B2004/001519 68 and usi ng
5di Examplaret Fie: N R&rRichigebenzithi(3-{(2M)-25I(8RB2thydroxy-2-(4-

S AR i

7 alﬂo;:(a‘nd,mlsl)e 7.19-7.15 (2H, t), 7.07-6.98 (4H, ,
6.93-6.87 (2 dd)681677(1Ht)672670
(11-1, d), 4.$0-4,64 (1 H, m) 5 4062 (2H, €, 4.31
(2H, s),.4.0 4.0H .

505. CHN|analysis : found C 69.31% H 7.53% N 5.20%
C30H3@N205+0. 75H20 10 requires C 69.27% H 7.65% N
5.39 % Exanple 39: -

N- Pepbrél mrinh \A-(32f12R)-2-{@R)-2- [ teaRutyirh ¢ BIR) siBilomd2Mdyhyiroxy -
10 hAPBL R bREy R gERioRY) BReBY- R ST Brbs R
anpfipanshiide (Preparation™MsPdinY the method for example 3 to give the title
compounds as a white foam.
'H NMR (400MHz, CD3OD): § = 7.39-7.37 (2H, d), 7.28-7.22 (2H, m), 7.15-7.11
(1H, t), 7.03-7.01 (2H, d), 6.98 (1H, s), 6.95-6.93 (1H, d), 6.71-6.69 (1H, d),
15 4.66-4.58 (5H, m), 3.05-2.09 (1H, m), 2.94-2.84 (3H, m), 2.79-2.71 (2H, m),
2.60-2.54 (1H, dd), 2.48-2.41 (2H, t), 1.09-1.08 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 531 / 533, [M+Na]" 553 / 555, [M-H]" 529 /
531.
CHN analysis: found C 60.34%, H 6.00%, N 4.89%; Cg2sH32CloN204+1.45 HyO
20 requires C 60.31%, H 6.31%, N 5.02%.

Example 37: N-(2,6-Dimethoxybenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-{4-
hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)propyi]phenyl}propanamide



[/ CH3 1 / HI / HOCH3 15 HO Prepared from

3-{3-[(2R) -2-({(2R) -2-{[tent - but yl (di met hyl )si | yl ] oxy}
WO 200pA40t9y@r oxy- 3- PCT/IB2004/001519

(hydr oxymet hyl ) phenyl ] et hyl6F am no) propyl ] phenyl } - N- (3,

4- di met hyl benzyl ) propanam de (Preparati on 48)

according to the nethod for exanple 1 using

nmet hanol : water (2.4:1 v/v) instead of acetic avcié_gaoas

sol vent and ZBHusi ng di chl or onet hang: et hanoly”

ammoni a (94: 6 0. 6Hby voI urre) as the colum dluent to

(400 : . 7016-7. H
t), 7 792 (6H, . 6.8296.81 (1 H, 0- 6. 68
(1H9 4.65-4.61 (1 H, /), 4. 61 (2H, ®, 7 (2H,

s), 2.9772.85 (4H, n), 2.72-2.64 (2H, mCH2.57-2.52 (1
H ddyQ 2.51-2.47 25 (2H, t), 2.20 (6H sj, 1.06-1.05

f,;ﬁ",@%eg Fom Pméﬁ)ﬁ B3RP oAby oS2-14- hydroxy-3-

PCTﬁyoBaﬂMétﬁﬁ)pﬁwbayl]&ayu&mnammpaenylr m(aas C 71.55%
7.71 % N 5.59% C30H38N204+0. 7Q0H20 uires C
71 den%wowbﬁn@g'c%mﬂﬁ@a@ﬁeo fﬁpa@g 146)4gECording 16 the method for

ﬁ\l‘ (eg(aﬁrp@ 'PX@T rﬂieﬂﬁahﬁﬂ@ﬁer (HA:) '\/&r){lﬁstéé@ B} acet(d 48&as solvent and

- h~ydr o~zy- 2-[4-

hy &SW'@'?'WWB&%MW"% S8AyAEERR (P& 810D pY VPHMe) as the
Nyl HRINP %;lr@g't 48 give ke filie Bbmpourid Bs "dRhfEsolibl QP trituration with

Prep ared
3- {otaethylzaﬂ)erz ({(2R)-2-{[tert-butyl (di methyl)silyl]oxy}

- 2-
(h;m%ﬁ@%ﬁ%% DA P 7247 19025k o) 7]1&2.%'(;351'\&)(5.’01-6.99

18- dRHy dy, G- 95-BLION@EN N 6YI0}R6® e, 6e31e6>59p(aHaﬂ) @nB5+9)60 (1H,

e R0 fethct). (A g 7P Bl 2ot -G P ) £ 7264 (2H.

solgmtisAng2y$HNEd), 2.43-2.39 (2H, t), 1.07-1.05 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 523, [M+Na]* 545, [M-H] 521,

15 Example 38: N-(2-Ethoxybenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}propanamide

OH o) 0~ “CH
H
N
N
HO 3
HO

Prepared from 3-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyllphenyl}-N-(2-
20 ethoxybenzyl)propanamide (Preparation 47) according to the method for

_example 1 using methanol:water (2.4:1 v/v) instead of acetic acid as solvent



di chl or onet hane: net hanol : 880 ammoni a (94: 6: 0.6 by
volunme) as the colum eluent to give the title

w@eoopoush as a white solid. 1H NVR (400MHz, CD3CD)B2064/0661519
7.21-7.09 (6H, m, 7.02-6.92 (4H, n), 6.69- 6.67 (1 H,
d), 4.65-4.56 (1 H nm, 4.60 (2H, s), 4.53-4.50 (1 H,
t)320314(2H 15dd)294281 4H :
2.76-2.64 (4 2,52 4
t), andluggg _l r%ﬁtha@fa 'BﬁWlanEI( %@U zggs))G %ymo}ume) as
[ Mithg totififh eliléﬂitl‘tbbrk/eﬁﬂé titlé Nbﬂrlbouﬂ@ﬁs anrﬂNeaéb':’iHyS| S 1
foynd C 71. 08% 58% C30H36N204+1. 05
reqm NBIR GOPMI DALY, 6757 24 BHb2) o6 190 Bxdhith 7417-6.98 (41,

ré)16916R872(2H ddéGB’i 677ngrt)msS?ozqu?go(‘iﬁnd AT454 (1R, m),

@ 462$2H s), 43% (2H, s) 4.05-4.00 (2H, q), 3.10-3.04 (1H, m), 2.97-2.88 (3H,

R BT o i o OB/ 106038 CH I MR ok, o

PC'D’pInBZOO4/ 001519 700H0 HNY\ N\ H(r) CH3 HO

P f - £

ry LTS el bEAC LV 97 IV NRL1529. I 508

R) -(2|—||{J3%|1jéﬂysj£, 40UI’|CH W@QGT@/QQHH VL?EP/T] I’?(h5.|2())%, _C305433tNﬁ0|5'i'0.75H20
- = 3- - - e am nol e -

1‘5? %ﬂé’ﬁ%&?ﬁgﬁgﬁj %I%g%%h%’ﬁ%e%gr a%/i on éO) accor di né to

the nethod for exanple 1 5 using nethanol:water (2.4:1

v/v) instead of acetic acid as solvent and us

AgTBlRe: Hhe: RGO DURCR IO & QB2 G R Arpyciroxy-2-4-
vol 8.the colum eluent to give the title
contém%né as a white solid. 1H NWR (400MHz, CD3CD): 5 =
7. Z(By(iﬂowmfzthyl)Whelwlletlmﬂ}a(reHO)mqp)'ﬂpaenﬁl}sl&qanamide

bd), 6.71-6.68(1 H m, 4.65-4.55 (2H m 4. 63-4. 60

(1 H m, (24 s), 3.75- 10 3.6D (2H m),
2.95.2. m_N.2. 80 2. [ 2.53-2.47 (et
dd), 1. T02~(3A, | )\©:

15  HO
Prepared from 3-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyl]phenyi}-N-(3,4-
dimethylbenzyl)propanamide (Preparation 48) according to the method for
example 1 using methanol:water (2.4:1 v/v) instead of acetic acid as solvent and

20 using dichloromethane:methanol: 880 ammonia (94:6:0.6 by volume) as the
column eluent to give the title compound as a white solid.

'H NMR (400MHz, CD30D): & = 7.21 (1H, s), 7.16-7.12 (1H, t), 7.04-6.92 (6H,

m), 6.82-6.81 (1H, d), 6.70-6.68 (1H, d), 4.65-4.61 (1H, m), 4.61 (2H, s), 4.22

(2H, s), 2.97-2.85 (4H, m), 2.72-2.64 (2H, m), 2.57-2.52 (1H, dd), 2.51-2.47
25 (2H,t), 2.20 (6H, s), 1.06-1.05 (3H, d) ppm.

. LRMS (electrospray) : m/z [M+H]" 491, [M+Na]" 513, [M-H] 489.



LRVS (el ectrospray) : mz [ MtH + 489, [M+Na] + 511,
[MH - 487. CHN analysis : found C 71.06% H 7.27% N

WG 20089098B0H36N204+1. O5H20 requires C 71. 00% PEI/MB2604401519
N 5.52 % 15 Exanple 42: 69
N- (2- Chl oro-6-fl uorobenzyl)-3-{3-[(2R)-2- ({(2R) - 2- hydr
oxy- 2-[ 4-

hydr ox dr ox | ) phenyl T et hyl } am_no) propyl.1phe

1 SN BHARAR e U 6 F1 0%, B Y- TR, N D507 b a5 0.70Hz0
| Qeqlfres & BR6GYL ATY.88%, N 5.57 %.

3-{3- [(2R) 2-({(2R) - 2-hydr oxy- 2- [ 4- hydr oxy-3- 20

(hydroxymet hyl ) phenyl ] et hyl } ani no) pr opyl.] phenyl } propan

B

I5exhjﬂm@ﬂn@bmmeﬂ%ﬁhgnylﬂhtaﬁﬂaml)q)propyl]phenyl}propanamlde
2-fl uoro-6-chl orobenzyl am ne (56ngy, 0. 35mmol
triethylamne (0.12nl, 0.88mmol) were stirred
room WO 2004/ 530950 PCT/ | B2004/ 001519 7

for ‘ B

sol vent r enev e o
oi | fied by f
sili :

chroHatography on

X g drel#or onet hane: net hanol : 880
ammoni a (98:2:0.2 followed by 94:6:0.6 by volune) to
give t itle conpound as 5 a white foam (30ng). 1H
NMVR ( MHz, CD3OD): b = 7.32-7.20 (3H, m, 7.12-6.98

(4 I‘Préﬁaﬂe(ﬁ £ G}Si&) {@F@& @e%&ﬂﬁﬁne%l)s@é&@d@-[ﬁ&yd roxy-3-
24 hyﬁyoxymeﬁgd)phggyllZ&yl}aﬁ)lno)grquL]@q;yl s (2?_,|3 d(gmdro-%H-lnden 2-
eI elz:;?roﬂg’ne(r%i'de ((P)rer;];}a}a?% 4 PZCC&&IHF t@th@ﬁﬂé‘thé@ félRyﬁample 1 using

trospray)
1@1 3methamokinalersi(34:1 fiuin ms@@z @‘4%cet+p 6aq<10/@s ngvqrﬂ%and using

g@ﬁmﬁgé %&%&5%4'98& %%811% @3%"&) %eﬁy Gon%e‘??a@ tHél column

eluent to give the title compound as a white solid.
'H NMR (400MHz, CDsOD): § = 7.21-7.09 (6H, m), 7.02-6.92 (4H, m), 6.69-
6.67 (1H, d), 4.65-4.56 (1H, m), 4.60 (2H, s), 4.53-4.50 (1H, t), 3.20-3.14 (2H,
15 dd), 2.94-2.81 (4H, m), 2.76-2.64 (4H, m), 2.57-2.52 (1H, dd), 2.43-2.40 (2H, 1),
1.06-1.05 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 489, [M+Na]" 511, [M-H] 487.
CHN analysis : found C 71.08%, H 7.35%, N 5.58%; CsoH3sN204+1.05H0
requires C 71.00%, H 7.57%, N 5.52 %.
20
Example 41: 4-{(1R)-2-[((1R)-2-{3-[3-(3,4-Dihydroisoquinolin-2(1H)-yl)-3~
oxopropyl]phenyli}-1-methylethyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol



Exanpl e 43:
N- (2- Chl orobenzyl ) -3-{3-[ (2R) - 2- ({(2R) - 2- hydr oxy- 2-[ 4-

W g@n 0609505 PCT/IB2004/001519
3- (hydroxynet hyl ) phenyl ] et ¢l } am no) pr opyl ] phenyl }prop
anamde OH0 HN\ NI \' 0 CH3 I H/ HCA
Prepared according to the procedure used for exarrpl e
42 usi ng 3-{3-([)(2R)-2- ({(2R) - 2- hyd roxy-2-[ 4-hyd
roxy-3 0]

(hydr oxy

pheﬁ&l]ethyl}an1no)pr ohenyl}propan
eparat’| on” 2060 and NPT 3

amnet ethetlt e cg H
6 76 74 |(1H, d), 4.77- 4. 74 (1 H dd), 4 64 (2H s),

4. 39 (E@ s), 3.07-2.90 (6H, m, 2.67-2.55 (3H, m,
1.14-1.'13 (3H, d) ppm LRI\/IS(eIectrospray) onlz

Mt - -
SRS, 48005 oy gm0 0

3- { Slifpydprgoquinglingdy HE/WCQ)@!@WPX[ meﬁ? -gigfhydethyl)aminolethyl}-2-

h ' I - -4
(U ARy 1 by ) 250RY LAREf b e
H HOshgPmetared watar o2 hgv/voinsteadpeio geelia acidsasl sobvent and using
exa ' -1 ) 2.2- ( 2dR).2.2-
roxy-éﬁ‘?‘f%}?ﬁ”}g’?é?‘%ﬁ"{ &35 ar%m.o(n?a ?9%)5%?%9 volume) as the column
(y oy iegivg ptimyorpoun gty potiby || pheny| } pr opan
oi Cc i r atjo e amn
o o PR EOBRRt-2 et g 72 dfrivme BTpaEes T, Rl S7-6.05 1m
(40%26 1H, @n)—4fb54425§(’34- r{1)1 4|'$3 d)eo (KH7ﬂn)74 81 (84, s), 3.75-
607?@3@-!(@)#9@)2 TN 450380 (&1 “nl 4225@47 €)H, dd), 1.05-
1.02 (3H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 489, [M+Na]" 511, [M-H] 487.
CHN analysis : found C 71.06%, H 7.27%, N 5.46%; C30H36N2044~1.05H20
requires C 71.00%, H 7.57%, N 5.52 %.
15
Example 42: N-(2-Chloro-6-fluorobenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}propanamide
OH 0 F

H
N

Iz

HO Ch, Cl

HO
A solution of 3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
20 (hydroxymethyl)phenyllethyl}amino)propyl]lphenyl}propanoic acid (Preparation
60) (150mg, 0.29mmol), O-(1H-benzotrizol-1-yl)-N,N,N’,N-tetramethyluronium
- hexafluorophosphate (133mg, 0.35mmol), 2-fluoro-6-chlorobenzylamine (56mg,
0.35mmol) and friethylamine (0.12ml, 0.88mmol) were stirred at- room



2.96-2.85 (4H, m, 2.72-2.65 (2H, m, 2.59-2.53 (3H,

m, 1.06-1.05 (3H, d) ppm LRMS (electrospray) : mz

w(Q hoif1609864, [ M-Na] + 486, [MH " 462. CHN anal BGI/BB2004/001519
found C 66.60% H 6.97% N78.54% ‘
C27H33N304+0. 05H20+0. 35CH2C 2 requires C 66.47% H

6.89% N 8.50% 15 Exanpl e 45:

| h A
(yIEFGRSAER ) SIS SOy Ay SO pHamy ) epsaient was
amr@ﬁmv@ﬁ A Vhedd hndlthe BQUEHE Bi6wn FoieRRIse BuAfisP by h column

to t procedure used for exanple 42 using

3- {<worparpraphy2 @n( {slizr) g2l hgldling ywith [duclh'ymfa%ylaee methanol: 880
h I

R0 IO PN AR L e

50 agwhéefdwn(mm@) conpound as a white foam WD

IR S0 74 AT oo

6s); 6425890 3HH, o), .6.70-8(Ba AHI, &) 4.62-080 23E3m)A#49n@H, s) 2.98-

3) 78%(4@@%’}(-@@&@@&@ )% %8(%55 (}I-,{r?.,qsﬂ);@ %2321 4? fﬁlﬁér 1.08-1.07

4853 Wm 461. 5 CHN analysis : found C 68.16% H
7.16% 66% C28H34N20O4+0. 05H20+02, 25 CI%
1P ceRMsdeiectigsaray,mia N85 X B S3EANAEI & 1d6:

SHC A8 00 S st s
b i SEus el AR Lt s

Example 43: N-(2-Chlorobenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-
15 3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}propanamide

OH 0
H
N
N
HO 3 Cl
HO

Prepared according to the procedure used for example 42 using 3-{3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}propanoic acid (Preparation
20 60) and the appropriate amine to give the title compound as a white foam.
'H NMR (400MHz, CD3sOD): § = 7.35-7.01 (10H, m), 6.76-6.74 (1H, d), 4.77-
4.74 (1H, dd), 4.64 (2H, s), 4.39 (2H, s), 3.07-2.90 (6H, m), 2.67-2.55 (3H, m),
1.14-1.13 (3H, d) ppm. '
LRMS (electrospray) : m/z [M+H]" 497, [M+Na]" 519, [M-H] 495.
25



HO Prepared according to the procedure used for
exanple 42 using. 3-{3-[(2R)-2- ({(2 R-2-h
WQ 200as§0926 [ 4- h ydr oxy- 3 PCT/IB2004/001519
(hydr oxymet hyl ) phenyl ] et hyl72 am no) pr opyl ] phenyl ) pr opan
oic acid (Preparation 15 60) and the appropriate
amne to give the t|tIe corrpound as a V\,hite foam IH
NVR (400MHz, CD3QD) : { g')h-)’ 7.18-7.12
(4HExample7 03- 74@1 (2H &)-{3 K26)721£ (8R)-2Aydrgxy-2-[4-hydroxy-3-

° ?ﬂggrogt?'g{%gﬁ pﬁ@nyr#tl@g}a%gﬁgﬁ) by jﬁ“epi"}g‘%(@g@n A2H
(mmetmd)nroaamnmessa (2H t), 1.08-1.06 (3H d) ppm

20 LRV (el ecHospray) : mz [MH + 477, [ M+Na] + 499,
[MH" 475. 47: 0

ropy

04/100936

N\ N\ H HO

Prepared jaccording to the procedure used for exanple

42 uspypg 3-{3-[(2R)-2- ({ (2 R -2-h yd roxy-2-[4-h yd

roxy-3

% hﬁepawed;fmfdm énhd agdcggﬂ)wmzemz ﬁmrmhinheh éawts}rm B§i(2R)-2-

oi re 0 an e appropriate am ne
%‘?&‘é’%@é’ @%'@'ﬁ%’&ﬁﬁﬂ as a white foam 1H NWVR

(4 A x rﬁ&hﬂ?@hen@l]@th?l}é\ﬁmB)ﬂd;p&lﬁ)‘Henw}proﬁadcﬁc 7adid (Prdparation

d) | 605 apd tge agpﬁzﬂgi ézr%mego sye %éﬂ% §%|ﬂp0widz a%afgb ‘%]f?a""

(2?12 NMR ?40%%% 83333()‘67‘ 3 m)a 42874%431-5%) (72?*1-7'@7 gH mz} 7.27-7.14

1% (3|.t|,mb 10@§ QQ@Hdm)@)ﬁﬂ-fh@B Eﬁl@){ él6§c4 Eﬁéélrlam) 4.42 (2H, s),
i {Zz(élé/g;ﬂs ?LPh ), bR (34.3n), Mdb5348R; X ROBlS08 EH, d) ppm.
R) -LRNIS-(pBclrasBay)i : nyldib+Pif 464 i[Mddla] 2486, JM3H] 462. |

CHN analysis : found C 66.60%, H 6.97%, N  8.54%;
C27H33N304+0.05H,0+0.35CH,Cl; requires C 66.47%, H 6.89%, N 8.50%.

1p -N-(3-

15
Example 45: N-Benzyl-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}propanamide

OH o
H
N

HO 3 i:

=

CH

HO
Prepared according to the procedure used for example 42 using 3-{3-[(2R)-2-
20 ({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyliphenyl}propanocic acid (Preparation

~ 60) and the appropriate amine to give the title compound as a white foam.



oxopropyl ] phenyl } - 1- net hyl et hyl ) am no] - 1- hydr oxyet hyl }

-2- (hydroxynet hyl)phenol OH O H\ NN HO/ CH3 15
woidorRnesr ed according to the procedure used fRPECT/IB2004/001519

exanpl e 42 using 3-{3-[(2Ry32- ({(2R)-2-hyd

roxy-2-[4-hyd roxy-3

(hydroxymet hyl ) phenyl ] et hyI }am no) pr opyl ] phenyl } pr opan

R d th
¢ '3; HOIR (4BOFRR! T Slhye rh 726 9851 APl mey Brss (b, i 4.61-
NVR. 584(0/Fz), 4 GDI2A ] 77
”g?f( by 83%0;1 O%S)(?Qﬁé’g)@%ﬂ ey ”8*&6{%{3*7#) 25713 49 (3H,
%2%“1 DPP5. 70-6.68 (1 H, d), 4.71-4.69 (4H,
d) LRMS Felct@S 4- 2 65
é/é)w gztsep@%lﬁwz MhHE ﬁ)%g Ay %5%1“?{%%6@) ppm
4/ PHBYSS PCT/|fBgo@4/ 0D1558.16%6, LRNS 7.16%, 5.66%;
7
175 G o SN0 0T B e P ¥ P 7,0 e E"e@%%
C29H34N204+1. 20H20 requires C 70.19% H 7.39% N
5. Ex I 9:
ﬁ?g(Flpﬁeor oarsrp ( f r iéT | uor onePHS(AREZ({(3R)2-Hydrqoarg-[4-hydroxy-3-
gﬁ Ydl‘”‘mdﬂwk)phﬁnwethv{}ﬁmlﬁ}xo rop¥l]phenyl}-N-(2-
en e am n ro
19, %ﬁéf}@b&ﬁ# o)léHNNpHop)c/:m(/Hll

CF3 HO Prep@mad according to the procedure used for
exanple 42 ugl ng {3[(2R) 2- 10 O /\/@
-h
N
H

Prepared according to the procedure used for example 42 using 3-{3-[(2R)-2-
({(2R)—2—hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}propanoic acid (Preparation
15 60) and the appropriate amine to give the title compound as a white foam.
'H NMR (400MHz, CD3;0D): § = 7.26-7.22 (38H, m), 7.18-7.12 (4H, m), 7.03-
7.01 (2H, d), 6.97-6.94 (2H, d), 6.71-6.69 (1H, d), 4.64-4.58 (3H, m), 3.36-3.30
(2H, m), 3.00-2.81 (4H, m), 2.75-2.68 (4H, m), 2.59-2.54 (1H, dd), 2.42-2.39
(2H, 1), 1.08-1.06 (3H,d) ppm.
20 LRMS (electrospray) : m/z [M+H]" 477, [M+Na]* 499, [M-H] 475.

Example 47: 3-{3-[(2R)-2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N—(3-
phenylpropyl)propanamide



(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } pr opan
oic acid (Preparation 60) and the appropriate am ne

WO 200gile®sd he title conpound as a white foam 1PCTMWR004/001519
(400MHz, CD30D): 6 = 7.63-7459 (2H, m, 7.28-7.21 (2H,
m, 7.12- 7.08 (1 H m, 7.02-6.91 (4H, nm, 6.70-6.68

(1 H d), 4.63-4.58 (3H m, 4.40 (2H, 15 s),

2.96-2.84 (4H,_m, 2.72-2.64 (2H, m, 2.57-2.48 (3H,

nm, 1.06-1. OSO("SH d) ppm LRVS (eI@ctrospray) onmz

O 80% H6 11
N- ( 2rdiy drgXybenzyl ) - @{33-
- hydroxy-

3- (hyg_js(? nmet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } prop
anani OHOOHH N HOCH3I H HO W 2004/ 100950

PCTI‘-’P@?%Q@&%@&H@%% to the ﬁ’fr@é&‘fu?éj udes %rdéi!sgnél@ 4 @smg (3{{( {(2R)-2-

procedure used for exanp using 3-{3-[(2R) -

R) - {3y~ hmr?xz-?f[ﬂmwxv@xy 3

o & O R LRIt Al A B i cpRGreY bt 1P Rebaration
to g0vand the anplrd)miat@ammmf@ giee thevitiietconipoaind a5 alwmam

40 2 , 12-

6. 95t QYR {phz, o005 22572 (aft 1), ety pufm, 7.00
n) 7H02(2H, ), 697, (18, $4- 62986.9(1441IH, i), 6.21-6069 2LHE1d)( 2)62-4.58 (3H,
(21 B0 F0apr 2260 b Sp g i) 4R 2BO . prarp40 (aH. m)
4772, 4@%@@2“4)/12!1573 1f6w(|2¢1 %)660611%)3 gr@ d)%) N 5 57%
C28H34N205+0. 4 requir H 6. 84%
19 sLiRMs (@qﬁa@p@ygim/z [M+H] 491, [M+Na] 513, [M- H 489.
3-{3-[(2R) - 2- ({(2R) - 2- Hydr oxy- 2- [4 hydroxy 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no yl ] phenyl } - N- phe
nyl Fxapwieni dets: 4-2(1R)-2 [Z(1R)-2 -{3-[3- (‘? I%Enydro-z -lsomdol-z-yl) -3-

oxopropyl]phenyl}-1-methylethyljamino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol

OH o
H
N
\‘/\©/\/u\N
HO/E/Ij/'\/ CH,
HO

Prepared according to the procedure used for example 42 using 3-{3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}propanocic acid (Preparation

15

60) and the appropriate amine to give the title compound as a pale grey foam.
20 "H NMR (400MHz, CD3OD): § = 7.30-7.21 (5H, m), 7.17-7.13 (1H, t), 7.10-7.08
(1H, d), 7.03-6.99 (2H, m), 6.93-6.92 (1H, d), 6.70-6.68 (1H, d), 4.71-4.69 (4H,
" d), 4.65-4.58 (3H, m), 2.97-2.84 (4H, m), 2.74-2.65 (4H, m), 2.56-2.51 (1H, dd),
1.02-1.01 (3H, d) ppm. '



HO/ H NY*--- N/ CHB3I / H HOHO 15 Prepared
according to the procedure used for preparation 1
w@200ago®sd 3- [ (2R) - 2- ({(2R) - 2- hyd roxy- 2-[ 4- hyRICT/1Bege43001519
(hydr oxymet hyl ) phenyl ] et hyl7§ am no) pr opyl ] phenyl } pr opan
oic acid (Preparation 60) and the appropriate am ne,
substituting dichloronethane instead of ethyl acetate

as the e ction, solv i C ound
PR T R NSt e
=7. éPiN7aﬁilgé|3H félnd € 28-10921H( 31390 N 56@%,702&34M2’b4+1 20H,0
H t), 94-6.92 (1 H,
6 7@9"%@0(79 W%d§'7%9635!4§ e¥h(3H, m, 2. 97 2.84 (4H,

m, 2.71-2.52 (5H, m, 1.04-1.02 (3H, d) ppm LRI\/B
%el ectrospra : mz [ MH + 449, [M+Na] + 471, I;]
47ExampleEx A% e NE2FBRrosbaftrifleeramethy )bsnaylk’a‘dﬂ-[( R)-2-({(2R)-2-
for 50 PCT/ | B2004/ 001519 77 OH H --
O e R -

H H(r) A solution of

(4- (dr@xyirhethiyl)phienl ethptlamiso)peopy I IphenyBptdparyaiiatey - 3
- hydroxynet h phenyl ) et hyl am no] pr opyl }phenyl )acetic
aci d (Preparatsl( 1) (150rrg, 0. 32n@ol

1- (3-di net hyl odlinide 5

hydr och e (B7ny, ydrRxy i azol e
nonohyd nd dllsoHropy | am ne
(82pp~ O3mMmuol ) wer in N N
dlnethylf-rnanlde (3mM) with the appropriate an ne

(0.34pypt) at room tenperature for 18 hours.Clhe
was renmoved in vacuo and the crude

Prepared according to the procedure used for example 42 using 3-{3-[(2R)-2-
10  ({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)propyllphenyl}propanoic acid (Preparation
60) and the appropriate amine to give the title compound as a white foam.
'H NMR (400MHz, CD3;OD): § = 7.63-7.59 (2H, m), 7.28-7.21 (2H, m), 7.12-
7.08 (1H, m), 7.02-6.91 (4H, m), 6.70-6.68 (1H, d), 4.63-4.58 (3H, m), 4.40 (2H,
15 s), 2.96-2.84 (4H, m), 2.72-2.64 (2H, m), 2.57-2.48 (3H, m), 1.06-1.05 (3H, d)
ppm.
LRMS (electrospray) : m/z [M+H]" 549, [M+Na]* 571, [M-H] 547.
CHN analysis : found C 60.76%, H 5.79%, N 4.87%); CagH3z2N204F4+1.35H,0
requires C 60.80%, H 6.11%, N 4.89%.
20
Example 50: N-(2-Hydroxybenzyl)-3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxymethyl)phenyi]ethyl}amino)propyllphenyl}propanamide

OH
O OH
H
N

Iz

CH

HO



material taken up in a mxture of dichloronethane

(5m ) and saturated 10 potassium carbonate (3nl) and
w@amsaashr ough a phase separating colum. TheCDIBPAOWM®1519

| ayer was concentrated in vacuo and the nmaterial taken

up in nethanol (1 m) and treated with amoni um

fluoride (117nmg, 3.20mmol) in water (0.5m ) and the

Cor JeRbARaBebilife IS DacklSed IR ediime > 1err2
( 2m 2Ry etydeony-2-fehydkbxywBxt ure filtered before being
Bt GHP RSB T trom L= P bfaainy R fRroparaton

. 0-¢b) 9auiine BpBpridteUind- l@@%ﬁh@tlﬂ@%rﬁpo@n@gs H0yiRATHBm.
10-95% B, 10. 50- 13. 80mi n 95% u3|2%]a 150 x 21.2mm

cé(zﬁ NYRUAROVEIZ3 CHRN: ang%b 18}, M)arfi 126 99 dHHRNS.95-6.91 (3H,
PSSO, £9ABT I PSS AN o . 20
f ourdi61 (2HBem)k 21552244 -(8H2R).- ROS124) BH, d) ppm.
hyd 4 4 471
y }WS%I&)@(&&% %@ ¥?1/§AI§/A|+5—|i‘t%fM+NéfL%0%ﬂ\%—lﬁ 2-(1)7’7’2
am ;’(r}%’gg&gﬂWS}qjhmﬂmb) ama. aﬁ%d{el Wg;%gﬂflféﬁ%?ﬁngaHg4Ngos+o4O CH20|2
Jeﬁu' ezf' ‘é%?%%; %éwﬂﬁg g%frret hyl phenyl ) I;%/hyl -
477 2755 477.2730 1. 86
| } phenyl ) - N- ( 3- h t de
o BB 2! P 2Rty r oy BB AR BR g dipny-2-H4-hydroxy-3-

ro
gyndag g e }pm I )ﬁ'ﬁ'ﬁ'ﬂ)'{l}ammd)pr‘bﬁl]%ﬁ%ﬁyﬁjl@-pﬂéz9lp}o§§namlde

i ndan- 2-

0O
H
N
N
H

HO CH,

HO

15 Prepared according to the procedure used for preparation 1 using 3-{3-[(2R)-2-
({(2R)-2-hydroxy-2-{4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyllphenyl}propanocic acid (Preparation
60) and the appropriate amine, substituting dichloromethane instead of ethyl
acetate as the extraction solvent to give the title compound as a white foam.

20 'H NMR (400MHz, CD3OD): § =7.49-7.47 (2H, d), 7.28-7.21 (3H, m), 7.17-7.13
(1H, 1), 7.08-7.00 (4H, m), 6.94-6.92 (1H, d), 6.71-6.69 (1H, d), 4.63-4.58 (3H,
m), 2.97-2.84 (4H, m), 2.71-2.52 (5H, m), 1.04-1.02 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 449, [M+Na]" 471, [M-H] 447.

25 Examples 52-63
Examples 52 to 63 are of formula:



acetamde 1-(3,4-D hydro-1 Hisoquinolin-2-yl) 55
-2-(4-{(2R) -2-[(2R) - 2- hydroxy-2-(4- HN | 475. 2598

Wa7®4280020 1. 86 hydr oxy- 3- hydr oxymet hyl phenyl ) PCT/IB2004/001519

et hyl am no] propyl } phenyl ) etthanone N-(2-Hyd roxyb a
nzyl)-2-(4-{(2R)-2- [(2R)-2-hydroxy-2-(4-hydroxy-3- ci
56 hydroxynet hyl - phenyl )- HzN 483. 2052 483. 2029 1.79
et hyl am no] pr op | } phenyl ) acetam de

N-(3-Ch|orobe -2-(4-{(2R) - 2-

[ (2R) - 2- Ay - 2 57

hydr ox Y1 - phényl 20 483. 2028 1. 83
et hyl a pr opyl } phg ¢ N A4L4-Ch

| orlgDEN2YF) - 2- (4- {(2%2- ) /((l

r oxy- 2- (4f hydroxy-3 58 hydroxynet hyI Hphenyl )- HZN | ci

483. 2PbY 483. 2028 1.83 et hyl am no] propyl } phenyl)

acetamde 2-(4-{(2R)-2-[(2R) -2-hydroxy-2-(4-

hy dx oxy -satutipdr oxyaret hy{4p{ze|2yteri-bGtyldirhethyidiléhykbd/¥-2-(4-hydroxy-3-

L g oo Ry Dotk RFid (rppration 61)
r oxy58mg( 4 60 oreaﬂﬁmég 3- hy dr@xdimetiydnihemvbyb- 3b&hy|6arbodumnde
479 254 479 2523 8 et hyl anmi no] propyl } phenyl

SretYSIQaNaniAe (B4ma Ah34remaly 3dtyaropy g@z@tnazole mono%ydraie (54mg,
PC—U.B&%Q@%er@@o%roﬂﬁethylamme (82mg, 0.63mmol) were stirred in N, N-

dimethylformamide (3ml) with the appropriate amine (0.34mmol) at room
temperature for 18 hours. The solvent was removed in vacuo and the crude
material taken up in a mixture of dichloromethane (5ml) and saturated
10 potassium carbonate (3ml) and passed through a phase separating column.
The organic layer was concentrated in vacuo and the material taken up in
methanol (1ml) and treated with ammonium fluoride (117mg, 3.20mmol) in

water (0.5ml) and the resulting mixture heated to 40°C for 20 hours

The solvent was removed in vacuo and dimethylsulfoxide (2ml) added and the
15 mixture filtered before being purified by reverse phase chromatography (A -
acetonitrile, B - H,O buffered with 0.1% diethylamine : 0-1.90min 5% B, 1.90-
2.00min 5-10% B, 2.00-10.50min 10-95% B, 10.50-13.80min 95% B) using a
150 x 21.2mm C8(2) column (0-3.00min 10-95% B).

Example
number

Amine used | HRMS HRMS
Name (intermediate | [M+H]" [M+H] *
(3), (3"} or (3”)) | calculated found

N-Benzyl-2-(4-{(2R)-2-{(2R)-2-
nycroxy-2-(4-hycroxy.3- W) | 4402442 | 4402471 | 1.64
hydroxymethylphenyl)ethyl- ) | )

amino]propyliphenyl)acetamide

Retention

minutes




2-(4-{(2R) - 2- [ (2R) - 2- hydr oxy- 2- (4 61

hydr oxy- 3- hydr oxynet hyl phenyi ) -

H2N 479. 2547 479. 2524

wa2®d/1006hy| ami no] - propyl } phenyl ) - N- (4 PCT/IB2004/001519
nmet hoxybenzyl ) - acet am de 78
N- (2, 6- D net hoxybenzyl ) - 2- (4-
{(2R) - 2- [(2R) 2- hydroxy-2-(4- 1, 62
hydro hydroxy- met hyl phenyl ) - H2N 509. 265
509.26?14529§K4QE§W$WWﬁdfp opyl }pheny|)- | acdt ani de
2- (4- { 6pRpy3- [ (2R) - 2- Hydr oxy- 2- (4-
531ydr 0> )ﬂ%&o@mﬁ@hmm&ml phenyy- 63| 27N2%569. 245‘@42730 1.86
450. 23 7 l ge r\%{}\l_(?rﬂen@] propyl }phenyl )-N (pylri
n- 2-yl W@PP&?PV)}’ cetath b Exanpl e 64:
N- [ 2- FiPipeygcssentide i f | uor omet hyl ) benzyl 112-{4-[(2R) - 2- ({
( ZR) - 22- (MY GROMY2RF2HIdr Y BL@XY - 3
(hydr g @ﬁ& yl ) phenyl ] et hyl Jam no) propyl ] phenyl |} acet am
i de (ﬁy HO CH3 N H| HO 5 F|F_Preparied from
54 {4- @mngtt\){lp(hgrmmt@/_l-{ [tert H:Ndj 475.2598 | 475.2574 | 1.81
but yl (| @amielpkopiipseénlly-Niraxy-2-y12-[ 4- hydr oxy
3- (hydrexyret hyl ) phenyl ] et hyl }am no) propyl ] phenyl } - N-|
2-fl udro-5- (frlfllmrnn'e,t_h?d_ bt ami de
( Pr epar @B FOIMVEN HieR iP5y o the methpd for exanpl e
to gi -&@-{(NZ{(PR}%YQ@WD%GHC whi t e 25
SRR ( 40801 PIGR o 7. 412158 (2] 41 2598 35472 | 186
(7H, rr)ethylam|ng]pl‘gpyl}';;!‘lenyl)etha\none
N-{2-Hydroxybenzyl)-2-(4-{(2R)-2-
[(2R)-2-hydroxy-2-(4-hydroxy-3- cl
56 hydroxymethyl-phenyl)- HJ\'“@ 483.2052 | 483.2029 | 1.79
ethylamino]propyl}phenyl)-
acetamide
N-(3-Chlorobenzyl)-2-(4-{(2R)-2-
[(2R)-2-hydroxy-2-(4-hydroxy-3- a
57 hydroxymethyl-phenyl)- HzN/\©/ 483.2052 | 483.2028 | 1.83
ethylamino]propyl}phenyi)-
acetamide
N-(4-Chlorobenzyl)-2-(4-{(2R)-2-
[(2R)-2-hydroxy-2-(4-hydroxy-3-
H,N
58 hydroxymethyl-phenyi) "L, |483:2052 |483.2028 |1.83
ethylamino]propyl}phenyl)-
acetamide
2-(4-{(2R)-2-[(2R)-2-hydroxy-2-(4- _
59 hydroxy?3-hydroxymethylphenyl)' " ﬁ 479.2547 | 479.2522 | 1.74
ethylamino]-propyl}phenyl)-N-(2-
methoxybenzyl)-acetamide
2-(4-{(2R)-2-[(2R)-2-hydroxy-2-(4-
-3- - 0.
60 hydroxy-3-hydroxymethylphenyl) HzN/\©/ 479.2523 | 1.68

ethylamino]propyl}phenyl)-N-(3-

methoxybenzyl)acetamide

479.2547




d), 4.60 (3H, m,
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(3-{(2R) - 2- [(2R) Zo-{[tert-butyl (di met hyl)silyl]oxy}- 2-

§1d thI ‘phenyl t hyl ] - propyl}
r oxyme enyl)-e am noj - pro
|y ! Iy ?%/[” ! y% 36) y y

acet

(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide

OH
H
N
Y\@\/{OJ\ F
H
HO CH,§ N
H
HO

F

F~ F

N-[2-Fluoro-5-(trifluoromethyl)benzyl}-2- {4|-l)(2R)-2 -({(2R)-2-
- pheny

Prepared from 2-{4-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}-N-[2-fluoro-5-

(trifluoromethyl)benzyllacetamide (Preparation 67) according to the method for

example 3 to give the title compound as a white foam.

10

'H NMR (400MHz, CD30D): § = 7.61-7.53 (2H, m), 7.35-6.98 (7H, m), 6.65 (1H,

d), 4.60 (3H, m), 4.46 (2H, s), 3.55 (2H, s), 3.00-2.90 (2H, m), 2.75 (2H, m),
2.60 (1H, m), 1.05 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 535, [M+Na]* 557, [M-H] 533.




WD 2004/ 100950 PCT/ | B2004/ 001519 81 (150nmg,
0. 32mmol ),

wda 2qo3Aadionet hyl am nopr opyl ) - 3- et hyl car bodi i m dePCT/IB2004/001519
hydrochl ori de (67ng, 0.35m8®l), hydroxybenzotriazole
nmonohydrate (47mg, 0.35mmol) in N, N-di et hyl f or mam de
(3ml) was treated with triethylamne (0.09m,

roPRRlE Che 5 BBeul 1 ng SUEDERSINERIP A oay 3 Fpyaroxy-3-

I OOfRybIFSHYhEth l)ﬁhéﬁﬂféthw}wﬁcgs&rpyumwmg for 18

hourS. The soyvent renoved in vacuo and the

r espirvlethyacetantide bet ween ethyl acetate (10ml) and
saturat ed aqueous sodi um bicarbonate (10M). The
organi ¢ phase was separated, and the aqueous phase
extracted V\/ltm-f urther et hyI acetate (2x1On). The
conbi ned orgal C eqtracts 10 were washed wi th water
(5ml), ( N sQdi um sul phate) and the

U
sol vent ved in vicuo. resitiue was p ed by
f! ash cQl um chromat i i ca-gel )

n
: : 590. 5
to give the title conpound as a pale yell ow
oi | l98ng). 15 1H NNR (400N+u CDGOD) 6 = 7.23-7.14
83 7.09-7. 07 %I% § n%*
GBte@aeeﬂ frompy2-{hl %) %é{( 62:{[ ezﬂoutu dm@ h?/@suy Yie&[4-hydroxy-
, 34 3.42
??2H Q@%Wthg phen?l%é‘tﬂryl{a?ﬁi’noﬁ))r@?ygpﬁ%n)ﬂ}gﬂ-(zﬁ%
2. 5gnq1y}ﬁgh3(l)@get@mldg)(Prepa(}glom 6% a@g(p[dlrtg)to tbe gqet(\gcmforsgxample 3
0.0 20 LRVB
(el e ® é“?%"sf‘ﬁft)é'e °°?“‘;°?‘"63‘%$+ﬁ)l'teez TMENa] + 645, [ M H] -
621"H RIMR &C0MIdn, GD;0D): § = 7.26- 7.00 (11H, m), 6.69 (1H d), 4.60 (3H, m),

15 ¢ J4b\ AR o 2,68 B ) |27 LBy 14 88 RN, 107 8, b,
hydmww@wwdsmwmmmménaﬁ)[wetNaﬂ 488, rnM}Hpmnyl }- ph
enyl )-N-(2- ethoxybenzyl)-acetam de OTBDVS N --r

/ CH3 1 O OCCH3 HO 25 HO WO 2004/ 100950
PCT/ |1 B2004/ 001519

Preparation 1: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4-
15 hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-(2,6-

dimethoxybenzyl)-acetamide

G,
OTBDMS O
H H
N N
CH
HO 3 © Osch

HO
~ A solution of (3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-3-
hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetic acid (Preparatiori 36)



82 Prepared according to the procedure used for
preparation 1 using (3-{(2R) -2-
WO taRpe@sq [tert - butyl (di met hyl)silyl]oxy}-2-(4r¢ymB004001519
3- hydr oxynet hyl - phenyl )- 81
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
36) and the appropriate am ne to give the title
conpound as a white solid. 5 'H NVR (400MHz, CD3OD): 6
= nﬂ@m 17 (3-B2mynol)7. 14- 7A- @gdlmgmquy)moprogxl)—@letpylcarbodnmlde

hydrge‘ulg%@ég ééﬂhgg@)%n&nglz ﬁy&%x;éb’en'ibtng}@lefin'l%ﬁoﬁy&éte (47mg,
4 GQ%nBU_OI ap, NdY- dmzqetegfc(rmml@ (Bmboxeas, gga(engm )tnethylamme-

2 5 8, iy S kB 94 g v

(5) réku&#hg( Qbispem)s;oro 16 {O3Hfir sat, redn1geniBatuse ppder B0 nitrogen
LRNgﬁng e%Jg\% g’@g&# Oﬂ\% su\\%n \Tvas gemoLM }}m/acu%zgnd the residue

§a|{t|¢|8ﬁ§d 206{t\6/€&) @&h{l aeetateBUti in()danet kmbbeﬁedi yadumoys- sodium

dr ox hydr oxynet h henyl h
o] DisUIEIe. OBy [iere b plase b SRDF I can e agueous phase
OTB%cté@Wﬂthd&h@r @thyl%cé@té:’ Zépl@hﬂ}j ﬁ@%rﬁbﬂ@dt@gbh@ extracts
procedure used for Ferc(a aration

[0 2mere weshaa wittuwgter (@ml), fsingy 5n)lk|drle§ﬂ| (]SS§!§JI" kaPh?aP%)cﬁnd the

roxg?ﬁe,l;}yq\ B??é(ém%h}()acﬂgeﬁﬂe kasidue was purified by flash column
am no -propyl }-phenyl)-acetic acid (Preparation

36) CE\matb@“aabpr@prsﬂmae gehralyting iths dichlaremgthane:methanol: 880

?I C AT GE KIRED By B GR! AP AP B ok %&%ﬁé‘e yellow ol

am@. = 7.19-7.02 (6H, m, 6.99-6.95 (2H,

E% . l\g\iQQé;f?l\/lFE;n%Qs@Q?%ZH?@%% Hiaiyn) %j&g 76(4’!4 '6.99-6.93

gd?m& B4, 68&83611)({31@ %0625966-6( Ztlzl /), 4. 72) 5%;2((12{) nf)1 4t61 (2H, d),
D st . 3 D3 B of 1R Do Bk Dok ms7A00 2H, m)
M 7 (390
518yt D6 ;4 o, OSSR 1 .
2-(BPM-2R) - 2-[ (2R) - 2- {[tent But yl (di met hyl ) silyl]oxy}-

z?n% ]( ‘ﬁgrl\h(;érf) { |§&b§ﬁ§ A}}?;dﬁ%mﬂﬂm‘s?m@ 685 N¥i-AMs21.

—

Preparation 2: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyt)-N-(2-

ethoxybenzyl)-acetamide

OTBDMS
H H
N N

CH, 0 O.__CH,

HO

25 HO



yl -acetamde OTBDMs HH N\ 11 j,"", HOCH3 | O HO
5 Prepared according to the procedure used for
w@e@pao@se on 3 using (3-{(2R)-2- [(2R)-2-{[terrcbiB2904/001519
(di met hyl )silyl]oxy}-2-(4-8Yydroxy-3-hydroxynet hyl - phen
yl)- ethylam no]-propyl}-pheny_|)-acetic acid
(Preparation 36) and the appropriate amne to give
the title conpound as a white solid. 1H NVR (400MHz,
cD3fEspared -acgordingrtoothe (rpedyre usedXof praparation 1 using (3-{(2R)-2-

. RSBy 3508 s g oyt o

g 2 gﬂe’fh;dalmigpbgmgyl}ohgm;?mﬁséeladd %;Qpéi@ti@l? Iac?g ﬂndo ;he( Baprropriate |
a g g ng e doiunf ity Whiglsgfl. o O3 108 (5
mwmgwaguﬂomﬂgf@m?gﬂﬁ [t 47588, n)Mhal7 1820, d), 7.04 (1H,
o b 3R 98 Tardr DB Gb 8 Clotcht BATRBAIFS 1 3TOHAE (1H, ),
2- _(4--.721&.‘68001'}% 3 ﬁﬂf.ﬁYEHgm%@Qﬂﬂh) splhnd-3.98 (2H, q), 3.50 (2H,
o CAr o ShareA, (3] Hob e A6 2N, B56-AEN (1kh devd -140 (3H. 1),
HO_1iiepanedyaareral of, : %ﬂf@{ 35,204 3HE F b

{)reparatl on 1 using (

Q 2RRMS {¢leeiraspra y mi/aMeHh B0y s IN4N10 629 - IM-HF-60pdr oxy -
3- hydr oxynet hyl - phenyl ) WO 2004/ 100950
PCT/ 1 B2004/ 001519 84

et NPraRArapror oy | 12-{HRR-ARRN2-{l ety emsth sityTloxy)-2-(4-
appropri,at amne, suybstitutin

o LR ahaS AR R Bl Er el RN apinaltroRdnmenyt)-N-(2-

ext hydroxybenzgl)\4estaniidedi ve the title conpound as a

white solid.

OTBDMS
H
HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate

15

amine, substituting dichloromethane as the reaction solvent to give the title
20 compound as a white solid.
'H NMR (400MHz, CD3ODY): 8 = 7.19-7.02 (6H, m), 6.99-6.95 (2H, m), 6.75-
6.70 (2H, m), 6.68-6.66 (1H, d), 4.71-4.67 (1H, t), 4.61 (2H, d), 4.32 (2H, s),
3.49 (2H, s), 2.91-2.84 (2H, m), 2.70-2.61 (2H, m), 2.55-2.50 (1H, dd), 1.04-
1.03 (3H, d), 0.84 (9H, s), 0.01 (3H, s), -0.18 (3H, s) ppm.
25 LRMS (electrospray) : m/z [M+H]" 579, [M+Na]" 601, [M-H] 577.



'H NMR (400MHz, CD3OD): 6 = 7.41-7.39 (1 H, d), 7.34
(1 H s), 7.20-7.16 (2H, 5 m), 7.14-7.10 (2H t),

W@ 203/16@5H, s), 7.00-6.96 (2H, d), 6.68-6.66 (BCHIB20)4/001519
4.70- 4.67 (1 H, t), 4.61-4360 (2H d), 4.30 (2H s),
3. 49 (2H s), 2.92-2.84 (2H, n), 2.70-2.60 (2H, n)
2.56-2.51 (1H, dd), 1.03-1.01 (3H, d), 0.82 (9H, s)

Wyt b A PO BB

/ h Qr -higtl yl)-ethylamino]-propyl}-phenyl)-N-indan-2-

(ﬁ? g rﬁéthgpf?%?]t) Butyyl (di r]rtgt h?/ gsﬂ I yY])oxy}
2 hacetamlde
hydr oxy- 3- hydr oxynet hyl - phenyl ) - et hyl am no] - propyl } - ph
enyl)-N-[4- (am nosul fonyl )benzyl]-acetam de OTBDVS
SZNH2 N N @HSDMSHO 15 HO Prepared according to the
procedur e use fom preparatl on 5 uspng (3-{(2R) - 2-

b

|
cet|@ aci d 3 ation
ne to give the ==t | e

cénd the appropri ate a
conpound as a white foam 20 1H NWR (400MHz, CD3OD): S
= 7.8207.79 (2H, d), 7.38-7.36 (2H, d), 7.22-7.13

1-6. 99

ésg’r_ppr%ied 734;9:8 r%g Elqbtl%/)lbrﬂceg re Usgd ?Er@?&?r?tgfq g g_gs?ﬁgg(z’:A{éZR) 2-
(2H2R§-)Z {[t@rﬁi’ut&lgﬁn ﬁ%llsn@/l]&gr}%-(aélh ydr% Jrﬂaeﬁyﬁ&wengl)
( gﬂthyggmlng] g@p@lﬁmhggyl)-ac@clgcw gjﬁrepagythyb ) ZgnqLﬂNiBapproprlate

%ﬁﬁ %3@8@7%%%@%& Baz %%b%%%@%la] ESGE’fepgx\H on

o NWR (400MHz, CDLOD): 5 = 7:20.7.09 (1H, m), 7.02 (1, ), 6.99-6.96 (2H,
'3 2) 66,28, 477 4-h 68" iPYhy 4 81 TR VH Sby, W 36X %h  (1m, )
hy @r42x 23 - sly @r26¢g 120t (234, dahepR2- 729 (¥ ami)n2 B 6D Y2H - ph, 2.56-

enylas (N, CRY 4 A Doa7ant! dED Y oSS ol 8, FBRYE 3H, s) ppm.

LRMS (electrospray) : m/z [M+H]* 589, [M+Na]" 611, [M-H] 587.

15 Preparation 5: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2~(4~
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-(3,4-

dichlorobenzyl)-acetamide

OTBDMS V@“
H H
N N

cl

HO CH, o)

HO

1 Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
20 [(2R)-2-{[ten‘-butyI(dimethyl)siIyl]oxy}-2—(4-hydroxy—3—hydroxymethylfpheny|)i



N\ NN HOCH3 O HO5 Prepared according to the
procedure used for preparation 5 using (3-{(2R)-2-
WO t@RNe@sq [ t ent - but yl (di et hyl ) silyl] oxy} - 2- ( 4P¢ymB2004/001519
roxy- 3- hydr oxynet hyl - pheny8} -
et hyl ami no] - propyl } - phenyl ) -acetic acid (Preparation
36) and the appropriate amne to give the title
conpound as a white solid. 1H NVR (400M+iz, CD3OD):
8. 4athglamingliprepylipherylyracetic wpiq {Prgpagafion736)7_and> the ﬁgpropnate
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( 2Hsoldent ta gise the ifle spipauabag amhite)solid. 93- 2. 85 ( 2H, |
i o 5 (B 181 o
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586@7?%@ b B4 ) s By P8I BBt 1 3921384 §2H, m)

Xy} 22r0(zlso (2H m), 2.56-2.51 (1H, dd; 1.03-1.01 (3H, d), 0.82 (9H, s), -0.01
hydr oxy roxymet hyl - p enyl et hyl am no] propyl }- ph
eny(3H, S&c‘@t%% §OPPMet hyl } - benzani de 0 OTBDVS NH2

N HERFH (oot 43028 ik Re9 1 doBopihoni oy oBSSUNRHT 629

pr epar at’i on u5|
1Q 2R$12-{[tent - - but yl (d i methyl )si
'yl Joxy}-2-(4-hyd roxy-3-hyd roxynet hyl - phenyl ) WO
2004/ 100950 PCT/ | B2004/ 001519 86
et hﬂwﬂm@npr dyl }}@?ﬁﬂﬁ) ?{%ﬂ'ﬂtﬂ’bBﬂtWRﬂB‘M’“&ﬂisll!fﬂoxy}'z-@'

conpBBiROAEn e By rE PSS pv kaasfy) i

7 79arﬁm3§u(f3Hyl)ﬂénzy7} ﬁdethﬂ@e(ZH d), 7. 20 7.11 (3H
m, 7.04 (1 H s), 6.99- 97(2Hm668666%|\m‘

d), 4.71-4.69 @QUBBMS), 5 4.61-4.60 (2H,
(2H, s), 3.51 [2H Hs), 2.92-2.83 (2H4 M, -2.61
( 2H, N N

HO CH, 0]

15 HO
Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)-2~{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
amine to give the title compound as a white foam.

20 'H NMR (400MHz, CD;OD): § = 7.82-7.79 (2H, d), 7.38-7.36 (2H, d), 7.22-7.13
(3H, m), 7.05 (1H, s), 7.01-6.99 (2H, d), 6.70-6.67 (1H, d), 4.72-4.69 (1H, t),
4.62-4.61 (2H, d), 4.42 (2H, s), 3.51 (2H, s), 2.95-2.84 (2H, m), 2.71-2.63 (2H,
m), 2.57-2.52 (1H, dd), 1.05-1.03 (3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.19 (3H,

s) ppm.
25 LRMS (electrospray) : m/z [M+H]" 642, [M+Na]" 664, [M-H] 640.



nm, 2.58-2.53 (1 H n, 1.06-1.04 (3H, d), 0.83 (9H,
s), 0.00 (3H, s), -0.18 (3H, s) ppm LRM

W@ edogaowsspray) @ mz [ MHH + 606, [ M+Na] + 628, P¢TViBAP64/001519

604. 10 Preparation 9: 85
2-(3-{(2R-2-[(2R) -2-{[tert-Butyl (di methyl)silyl]oxy}-
2-(4-

cny FpoRpradh. ot b G BE AR AR E L A bRy foi-2-0

CHB hyirbky23-hytogriéthyi-phbhi)-e _ﬁ&ﬁi@-m?cbm R N-(pyridin-
the proceduré used for preparation 1 using (3-{(2R)-2-
15 2-ylmethyl)-acetamide :

[(2R)-2-{[t ert %lh&ﬁl%(/:jl) met hyl ) si l yl ] oxy}- 2-(4- hydr oxy-
H— phenyl ) -acetic a{! d ( ep:lir ation
Ve

36) and appreprigte 0 e l e
compound a white lid. NVR (1400MHz, CD3CD): b =
7.2 H m, 7.0% ( s), 9.00-6.98 (2H, d),
6. 86- 6. H d), 6.79-6.77 (2H ), 6.70-6.68 (1 H,
d), 4.72-4.68 (1 H n), 20 4.62-4.61 (2H d), 4.29
(2H, s} 3.78 (3H, 's), 3.71 (3H s), 3.48 (2H, s),

25 9% @p&dd(addordilg t the0prdcBlure2ibedor plepdrao® b (dindl(3-{(2R)-2-
m, 1. 84-1. 03 (3I-?,, d), 8 83&()‘9H scgi, 0.00 (3H, s),
- 0. 1R B [teshibuystdimetavisiblrest3-HsRydigyy-3-hyazoxymetiyvl-phenyl)-
623, - : > ! :8Q9 ;
02 AR MBSl RAHRRO%0)and o aproprine
2- ( B3ning k) give[tiieije copewrd asamflitegoliet hyl ) si | yl ] oxy}-
2 o R e B BT BRI, 8 P70 Akh, 7.27-7.25
101 f(RHOHOMR200K YD €3t yin),- A0 &l sl 6IEBENE (2E-3n), B.88-6.66 (1H, d),
o 497%_9.&;0(1% t), 4.61 (2H, d), 4.46 (2H, s), 3.55 (2H, s), 2.93-2.85 (2H, m),
2.71-2.63 (2H, m), 2.58-2.53 (1H, dd), 1.06-1.04 (3H, d), 0.84 (9H, s), 0.01 (3H,
s), -0.18 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 564, [M+Na]" 586, [M-H] 562.
15
Preparation 8: 4-{(2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4~
hydroxy-3-hydroxymethyl-phenyl)-ethylamino}-propyi}-phenyl)-
acetylamino)-methyl}-benzamide
O

OTBDMS NH
H H\/©/u\ 2
N N

CH
HO 3

HO
20 Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)—2—{[tert-butyl(dimethyl)silyl]oxy}-2—(4-hydroxy—3—hydroxymethyl-phenyl)—



5 Prepared according to the procedure used for
preparation 5 using (3-{(2R)-2- [(2R)-2-{[tert-butyl

w@ cioaeodayd ) si | yl ] oxy}-2-(4-hydroxy- 3- hyd PCT/IB2004/001519
roxymet hyl - phenyl ) - et hyl a8 no] - propyl } - phenyl ) -acetic
acid (Preparation 36) and the appropriate amne to
give the title conpound as a white solid. 1H NWR

ty ctRyiBiToL by enay)-areie 4 (Prnaratgn 98] @i ey Sphropriate
H, éﬂlme‘b h@&ltlél:ohlspohhda@aﬁ@hlfe?kbllcﬂ) 4 36 (2H

s) .. 3.49 (2H rr% (%

HzNMR 1GIMid 4 ¢DsQR): 3 = fw’m H(gn7%r97’2@ Bl, dy{-20-7.11
(eI %Qi ?ﬁg%ﬁ’@h (’ﬁ)l 5], 8 @. ﬁg@f"{ggﬁ%)"mw%&g 0] 4.71-4.69 (1H, 1),
Br e@@ﬂeﬂte@nzmm 4.40 (2H, s), 3.51 (2H, ), 2.92-2.83 (2H, m) 2.70-2.61 (2H,

. gri]_),{z(.%@z.% L8Ry, 2 06504 (B! 6BRHE) ) bb Yaho¥Y Lo 18 (3H,

hy ds)ppm.3- hydr oxymet hyl - phenyl ) - et hyl am no] - pr opyl } ph

enyllr\%MS%e ; Chl om%wo ﬁgp@’ﬂg}ﬁglaggg [g/rhlg%ogrt he

procedure used for preparation 5 using (3-{(2R)-2- 20
[(2R) -2-{[tent-butyl (di methyl)silyl]oxy}-2-(4-hydroxy-
3- hydroxynethyl phenyl)

hyl | h i
6 PisHRraRan o o s o 2 BrEERLA RIS A Ty Bl [ R e B oy-2-0-
conﬁwm( B-hgdigxyntetE gt Iﬁbnﬂ‘ﬁaﬁ@@dﬁhi&ﬁq%epyl} phenyl)-N-(3 4-
PCT/ 1 B2004/ 001519 88 1H NVR (400MHz, CD3CD
7. 3dimethpxybenzyl)-acetamides o6 (2H, 1), 7 02- 6 95 (3H,

n, 6.69-6.67

‘éﬂDMg 4.72-4.68 (1H, 61- 460
(2H, s), 4.52 3.44 (2H, s),, 2. 9 (Z(BH3
m, 2.71-2.61 2HN 54249(1 ‘%,34 1.02
(3H, d) &3 (O 19 H cs)
ppm 5 (eI ectro H]+ 615 / 6

[ M-iNed) 37 | 639, 5. Preparatio
2-(3- {(2R 2-[(2R) - 2 {[tent

But yl (,ghpet hyl ) sil yl ] oxy}-2-(4-

hydr oxy- 3- hydr oxymnet hyl - phenyl )-ethylami n

o] - Prayéd aebendilg toNhe3précedure used for preparation 1 using (3-{(2R)-2-

15  [(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
amine to give the title compound as a white solid.

"H NMR (400MHz, CD30D): § = 7.20-7.13 (3H, m), 7.05 (1H, s), 7.00-6.98 (2H,
d), 6.86-6.84 (1H, d), 6.79-6.77 (2H, m), 6.70-6.68 (1H, d), 4.72-4.68 (1H, m),

20 4.62-4.61 (2H, d), 4.29 (2H, s), 3.78 (3H, s), 3.71 (3H, s), 3.48°(2H, s), 2.94-
2.83 (2H, m), 2.70-2.60 (2H, m), 2.57-2.51 (1H, m), 1.04-1.03 (3H, d), 0.83 (9H,
s), 0.00 (3H, s), -0.19 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 623, [M+Na]" 645, [M-H] 621.



10 di net hyl benzyl )-acetam de OTBDVMS CH3 \ N\ N\
CH3 CH3 O HO HO Prepared according to the procedure
W@ e®d/ 160050 preparation 5 using (3-{(2R)-2- PCT/IB2004/001519
[(2R)-2-{[tent-butyl (d i @Bthyl )si |lyl]oxy}-2-(4-hyd
roxy- 3- hyd roxynet hyl - phenyl ) - '
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
36) and the appropriate 15 amne to give the title
c onPrapatiatisna Wi t 2-(30f(2R)-2-JRRNZR[(etBBtY (ditie8GD)silyBoxy}-2-(4~
H, , 7.04-6.9 ), ,6.68- 6 66
gﬁgrﬁemé( gvdPnr)methwyph%xghétg%n?pfhprwyl}-ﬁh%%w'
S) trﬁltﬁoﬁ%c@benzﬁ&%@%ﬁﬂe@H m, 2.69-2.60 (2H,
m, 2.20 (3H, s), 2.18 (3H, s),
1.03-1.02 (3H, d), 082(9H, s), -0.01 (3H, s), Cg:
(3H, s) ppm 2ZDTBIBMS (el ectrospray) : m z fA .Q
ZOOﬁ/ 100950 PCT/ I BZOOﬁ/ 001pb

2-(3-{ (] -[.(2R)-2-{[te tyI(irrethyI)sinI]oxy}-

2-(4- oxy- 3- hydr @Hme 'phen®l ) - et hyl am
no] “pft opyll} - phenyl ) - N-[ 2-f | Gor o-
5-(triflusoronethyl)benzyl]-acetam de CF3 OIBDMS ~ /

CH3 OHO HOHO 5 Prepared according to the procedure
ar at i us n 3- R) - 2- . .
& SByerared BEPRBia 1 e RiRerIrs JseliTPbRippasation. fyshe-eR)2
3- hE(dRPZ;{[T@HMyI@hﬁ@MZ éllyl]oxy} 2-(4-hydroxy-3- hydroxymethyl phenyl)
et hyl am no] - % )-acetjc acid PGS
36) emylmlﬂel W@BV%‘@ ﬁaxlkac%ﬁ agd Freparatiothe .qnde the” Bppropriate

CoMpRiRd véltrvm*tteeco?ﬁ&dﬁud asth Wi 64RPMHz, CD3OD): 8 =
76;755?3? H m, 7.53 (1 H, d), 7.28-7.12
H NMR (400MHz, CD30D) a 7.32-7.30 (2H, d), 7.21-7.12'(5H, m), 7.05 (1H,

10 s), 7.00-6.97 (2H, m), 6.69-6.67 (1H, d), 4.71-4.68 (1H, t), 4.60 (2H, d), 4.36
(2H, s), 3.49 (2H, s), 2.93-2.85 (2H, m), 2.70-2.60 (2H, m), 2.57-2.52 (1H, dd),
1.04-1.03 (3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 647, [M-H] 645.

15 Preparation 11: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)- N-(2-

chioro, 6-fluorobenzyl)-acetamide

OTBDMS F
H H
N\‘/\©/\”/N
CH. |
HO s o) al
HO

Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
20 [(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate

amine to give the fitle compound as a white solid.



10 (4H, m, 7.05 (1 H, s), 7.02-6.97 (2H, m,

6.69-6.67 (1 H d), 4.72-4.69 (1 H, t), 4.61 (2H, d),

wa@2e3/10@5) s), 3.51 (2H, s), 2.93-2.84 (2H, n)PCT/IB2004/001519

2.74-2.60 (2H, m, 2.57-28%1 (11-1, dd), 1.04-1.03

(3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, s)

ppm LRVS (el ectrospray) . mz [ MHH + 649, [MH] - 647.

reparation

2 ( 3* ) 490WZRPD,ZOH){ &rt 78dr% 14 dtRemy I7)K)-7.06] @kl yo), 7.02-
(405 3H m) 6.69-6.67 (1H d), 472-468 (1H a) 461-460 (2H ) 452 (2H,

hydroxy hydr oxynet hyl - phenyl ) - et hy!l dii no] - pr opyl T~ ph

RSP %«2&50@ b 3748 BB AATEBNE AT (1HO0K), 1.04-

Pr epgfzgg acéo\é§ %g é;bo(f%g ETgu?gngég&é‘ﬁrlg 90

B epBM& (atect®speyhg nﬁ/z [MEBIR) 6125/617 [M+Na]" 637 / 639, [M-H]” 613 /
[(2R)z2-{[tert-butyl (di methyl)silyl]oxy}-2-(4-hydroxy-

3- hyd r oxynet hyl - phenyl ) -

et hyl am no] - pr opyl } phenyl)-acetic acid (Preparation

36%@% t §n 2PREOP ﬁ?ﬁ)_z%@ﬁ%&%%gygﬂwmew@yuoy}-z (4-
= 7hgér&y%ihgaﬁéxymeﬂr}?kﬂ%r@féhgknﬁn0 r%zyuy.;,hea.yizw.ﬁ A

14; danethyﬂoemyézaqetamldes 66- 6.64 (1 H, 4.68-4. 65

1H t), 461 4.58-4.57 (2H, d
g), 2)892812525&% S), 2.67-2.60E2H, n%
0.9 .

(1H, dd)
s), -0.
[ MtH] + § [

2-(4-
hydr of)l/ 3- hydr oxynet hyl - phenyl ) - et hyl am no] - propyl } - ph
eny lpreiréd -ackSrdrite iy iRl psbedne st der PipaMiion s sl (8-{(2R)-2-

[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
15 amine to give the title compound as a white solid.
'H NMR (400MHz, CD30D): & = 7.19-7.11 (3H, m), 7.04-6.90 (6H, m), 6.68-
6.66 (1H, d), 4.70-4.67 (1H, t), 4.61-4.60 (2H, d), 4.26 (2H, s), 3.47 (2H, s),
2.91-2.84 (2H, m), 2.69-2.60 (2H, m), 2.55-2.50 (1H, dd), 2.20 (3H, s), 2.18
(3H, s), 1.03-1.02 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.
20 LRMS (electrospray) : m/z [M+H]" 591, [M-H] 589.



HO CH3 O HO Prepared according to the procedure used
for preparation 5 using (3-{(2R)-2-
WO taRpe@sq [tert - butyl (di met hyl)silyl]oxy}-2-(4r¢ymB004001519
3- hyd roxynet hyl - phenyl )- 89
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
36) and the appropriate 20 anmne to give the titl e
co ound as a brown oil. 1H NVR (400MHz, CD3QOD):
eparption7 {13y , 2-(3-((2R)-26[2R)2 teld)ButEI(@m@thﬂxl]my}-Z (4-

<zﬁv@“§§v—§-@? dubbarondnd: @@gmjgﬂmro@.}fgeg@ ors

( 2H-(trifluodbrBdih@l)Ben{ylFacethimide 68- 2. 61 ( 2H, , 2.56-

2.51 (1 H dd), 1.05-1.03 (3H, d)082(9Hs) -0.01
(3H, s), -0.20 (3H, s) ppm 25 LRVS (el ect @ pray) :

mz [ MH + 577, [M:Na] + 599, [MH" 575. W)
2004/ 100950 R&TAbRRPO4/ 001519 91 Prepar aij
N- Benzyl - 2- (3 {(ZB) 2-[(2R)-2-{[tertyBut
lyl]

preparatl
[(2R)H2}{[tert butyl (di met hyl ) silyl]oxy}-2-(4-hydroxy-

rreth - phenyl ) -
6t H?vﬁlea oqacq@f Ry tg ifpﬂnérqqeﬁu'@c@wctfqonrapqrah@p&r ueing 13-{(2R)-2-

SO 8E SO 2 A O ey

b =etdylamino]-pronydHhhemyl)-agelict acid KPreppration 9@6)6619(7 the Happropriate

2. ctneds 8isind fyé SofipeMaef a ittty * D1, L
gd;ﬂm &wﬁsm(oszmD@mQa 2. 7661 ma (1M, m)2755'5 7255@1}6,1d)H7 28-7.12

185 &l (@47%aﬁbrﬁ§HZﬁ@'§ %@@at B0 67 (i, AF TEp 60 (1H,

285%6[1'\(12‘:3 r@.lﬁw Bt %égzsﬁ §]2r|| m)|274260 (2H, m),
2 Eas (1H[a(d) 1041&3 (3H, d X 83( (éHnes) o)os('sn—P/ %oxyﬁo (3H, s)

on 5 using (3- {(2R) 2-

LRMS (electrospray) : m/z [M+H]" 649, [M-H] 647.

15
Preparation 14: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyi}-phenyl)-N-(2,6-

dichlorobenzyl)-acetamide

B A S e



hydr oxy- 3- hydr oxynet hyl - phenyl ) - et hyl am no] - pr opyl } - ph
enyl )-N-(3,5- dichlorobenzyl)-acetam de C  OIBDMVS \
WO 20440950 CH3 p HO HO Prepared according to @ (tmf132004/001519
procedure used for preparaton 5 using (3-{(2R)-2- 20
[(2R)-2-{[tent

but yl (di met hyl ) silyl]oxy}-2-(4-hydroxy-3-hydroxynet hyl

- phenyl) WD 2004/ 100950 PCT/|B2004/ 001519 92

et IRrep@eAcCccardify Iq thenpiegeilurgcesadcfos areparatiarp aruing (B3-{(2R)-2-

o BRI BBR At e

b %tﬁyl@ﬁm‘ﬂ]-@&p(}lﬂmhenyl)-a@emazldl(a’renafatlm)l 36). gﬂgi (the prroprlate.
(Lol B it edfhpold gy S viieshig? O G TR

22?;1 rgmg @oenz, em,0Dh, am)mség’ags (2H6m)(225-grg1 (1H, m), 7.17 (1H,

o G (3719 (. gPhg ot vy 70Rah sh & 63 @B m. 6.06-

m + 3
6316 é%fﬂgrg ?}g%ﬁ?%gﬂ I News + (Qﬁl s), £58-4 4MHA,"dp2UZ (2H, s),

2- (B89-2A3 (GH[2r3-65-24Q &1 mt 350 R-Aetbh P11 109-0:33 (3H. d),

2- (&80W§Xw@¢@¥ﬂ% M@thw PRy ) - et hyl ani
noj phenyl chl or obenz | ) - acet ani de
I QTHNS) (S oRPTRY) LD+ R8T FREhNENa- 653 dioeG. Id-HT 620 /

the63qr_ocedure used for preparation 5 using (3-{(2R)-2-
[(2R) 2-{[tent-butyl (di methyl)silyl]oxy}-2-(4-hydroxy-

dr oxyet hy, . .
ot HUCRATBT pr oy | FRANER) 2 UBRR e Rl rmettpiylloxy)-2-(s-
36)hﬁfrdxyis%ﬁ}bk?mbﬂﬂﬂ-@he&m)fdxhylamjndjepﬂdWI}t-phérWI)-N-(z-
onpound as a col Qurless ol l
15 phenylethyl)acetamide

OTBDMS
H

H
N N
HO 3 ©

HO

Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-

[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-

ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
20 amine to give the titie compound as a brown oil.

'H NMR (400MHz, CD30D): § = 7.31-7.11 (7H, m), 7.07-7.05 (1H, d), 6.99-6.97

(3H, m), 6.68-6.66 (1H, d), 4.70-4.67 (1H, t), 4.61-4.60 (2H, d), 3.41-3.37 (2H,

m), 3.34 (2H, s), 2.95-2.84 (2H, m), 2.81-2.73 (2H, m), 2.68-2.61 (2H, m), 2.56-

2.51 (1H, dd), 1.05-1.03 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.
25 LRMS (electrospray) : m/z [M+H]" 577, [M+Na]" 599, [M-H] 575.



1H NMR (400MHz, CD3OD): 5 = 7.31 (1H, s), 7.28-7.25 (1

H d), 7.21-7.16 (4H n), 7.13-7.11 (1H, n), 7.03 (1
woH2008)100960 99- 6. 97 (2H, d), 6.69-6.67 (1 H, d),Pdr/IE2004201519

4.67 (1 H t), 4.62-4.62 (2H, d), 4.32 (2H, s), 3.48

(2H, s), 2.88-2.83 (2H, m, 2.68-2.60 (2H m,

2.55-2.50 (11-1, dd), 1.03-1.02 (2H, d), 0.83 (9H, s),

?O' repaplian. 48y NERN A RAPRIR R R R g i

oxXg¥-2- M@ﬁﬁ@ﬁ#-ﬁ%@xﬁﬁ@mmﬁ&q%ﬁﬂﬁmlﬂ& -propyl}-phenyl) -

Pr epar atj on
4- @eﬁm'ﬂ@{(zm 2-[(2R) -2-{[tert-Butyl (di methyl)silyl]
oXy}-2-(4- hydroxy-3-hyd roxynethyl -phenyl)-ethyl ami
n o] -propyl }-RA

K acetyl]- am no) - net hy - benzoi c
el B R @TERN TR Y e o %) pared
rep

accordl o 4he 3 pn 36

| rocedure_used.for A | :
- w- 2 (2R 2- {@ -buglyl (di methyl)silyl]ox
y}-Ho(4-Kyd roxy- 3- '

hydr oxymgt hyl - phenyl ) - et hyl am no] - propyl } - phenyl ) - acet
yl ] - agy10) - net hyl } - benzoate (Preparation 20), to give
the title conpound as a white solid which 10 was used
8 tveparedusaiddoeding to itfie paddedare Gse¢d\dR grépandtion SCHSAY)(3-{(2R)-2-

AT TSR S
gr %hyélargg -Drbpyh)phehyl@ctidack) (Pre’éafdilthBB) &hg tﬁ appropriate

(1HMmiggyio g edE'@ t'rﬁg Qemeﬁum@ga%a)cg@f'?gs 9)' 66 (1H, dd),
ATy MMHQ)CDSR @6 a59) 12 ;Eherf, Fha (51)H S;Z[l 6:99-6.97 (2H,

0.12 (3H, | ectrosp [)
1607), [BMQI\@]&? F apb d) {WHHG'B@!SH t)CHitMaﬁQDy(QI‘b;d #386n@HC s), 3.49

62. Ofy%e) Mo 602043 NoB: i3)%2.69-2.61 (2H, m), 2.55-2.50 (1H, dd), 1.04-1.02
(3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, ) ppm.

LRMS (electrospray) : m/z [M+Na]* 585, [M-H] 561.

15 Preparation 17: 2-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silyljoxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-N-(3,5-

dichlorobenzyl)-acetamide

Cl

OTBDMS

H
N

ZT

Cl

CH
HO 3

HO

Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
20 [(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



C34HA6N2C6Si +0. 5MeOH+2. 6H20 requires C 61.97% H

7.87% N 4.19% 20 Preparation 20:

wo/kohstoode { ([ 2- (3-{(2R) - 2- [(2R) 2-{[tert-butyl Pdi/m2oémio1519

) si

Iyl ] oxy}-2-(4-hydroxy- 3- hydroxyrret hyl - phenyl ) - et hyl am

n o] -propyl}- phenyl)-acetyl]-am no)- met hyI}-benzoate

WO 2004/ 100950 PCT/ |1 B2004/ 001519, 94 a) %‘HS .

\  Nethylamingl4grapyHaheny)-apetig #ci ( af@eafaalpﬁg?’@)oaf‘ glhe appropriate

[ 2R o B e e PaPaa) P R oo L Ay o

3- hywrww\(éoawzpﬁasgan);s 7.33-7.28 (2H, m), 7. Et, 41, m3, 7.05 (1H,

gg?y ,ﬁg‘o?%eggrg%ﬁbgh RREYE)-(RRACH) O ! leded TIAPA! ld0he1 (2H, a),
COMPIUN(24455)28.50r(BRgS) . 0124 (van()mamm (w?om)) 2. ﬁ?—z 52 (1H,
- ol (o0 B drncd, b3 el o) L3 EHeD ity

d) L‘RI\ZQ (éte@ﬁoéérays Mz [M4HE263H. 6538 21+ 66340655 HIVI-HT 629 /
s), 3.87 (3H, s), 3.52 (2H, s), 2.91-2.84 (2H, m

269ﬁ3é 60 (2H, M), 256251(1H dd), 1.04-1.02 (3H,
d), 0.84 (9H, s), o 01 (3H 10 s), -0.19 (3H, s) ppm
LRVS (el ectrospray epar at

20{ Preparytion ( {1(82 R 2.2(3{{(4%)@ [(E%Wr{{f&rh%tlwid}%PF'W'}%WPXV}-Z -(4-
nyar oy BHNIrgxymethyhmhanylathylaminoL propyll phenyl-4-

nyI }cmbidbbnﬁ)rl)-hcbﬁammw ethyl Jacetam de OTBDMS \ N
CH3 O HO HO Prepared according to the procedure
used for prepag)@ruon 5 using (3-{(2R) - 2- cl

BDMS
H H
N N

HO CH, 0
HO
Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
15  [(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
amine to give the title compound as a colourless oil.
'H NMR (400MHz, CD30D): & = 7.31 (1H, s), 7.28-7.25 (1H, d), 7.21-7.16 (4H,
m), 7.13-7.11 (1H, m), 7.03 (1H, s), 6.99-6.97 (2H, d), 6.69-6.67 (1H, d), 4.70-
20 4.67 (1H, t), 4.62-4.62 (2H, d), 4.32 (2H, s), 3.48 (2H, s), 2.88-2.83 (2H, m),
2.68-2.60 (2H, m), 2.55-2.50 (1H, dd), 1.03-1.02 (2H, d), 0.83 (9H, s), -0.01
(3H, s), -0.20 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 597 / 599, [M+Na]" 619 / 621, [M-H]" 595 /
597.



[(2R)-2-{[tert-butyl (di methyl)silyl]oxy}-2-(4-hydroxy-
3- hydr oxynet hyl - phenyl ) -
weedwhenysno] - propyl } - phenyl ) -aceti c aci d ( Pr epeCEHIB2064/001519
36) and the appropriate 20%mne to give the title
conmpound as a white solid. 1H NWR (400MHz, CD3CD): S =
7.27-7.26 (4H, d), 7.21-7.09 (4H, m, 7.01-6.95 (3H,
nm, 6.69-6.67 (1 H d), 5.00-4.95 (1 H q), 4.70-4.67
(1 H dd), 4.62-4.61 (2H, WO 2004/ 100950
PCT/ 1 B2004/ 001519 95 d), 3.46 (2H, s), 2.88-2.83 (2H,
m) Peapg@ation 19¢ 2H([2:B:{(2RBZ(2R)}2- {[l’ert-ButLdodlnﬁtﬁyl)sﬂyl]ézy}-z-(fi-

(et B hdiito S s Fosoph hiizcaun

[Nﬁkﬂrﬁn@ﬁﬁeﬂ'{y\}%&imiégeid[l\/kl-ﬂ" 575. 5 Preparation 22:
4-{(1
R)i(l-{[tert-ButyI(di rrethyl)siIyI]oxy}-2-[((1R)-%5{3-[2

(3, 4-di hydr oi $oEH
I - methyl et hy

et hyl am ng] - propyl } - phenyl )-acetic acid (Preparation
6) amgbthe appropriate amne to give the title
onpound as a white foam 1H NWVR (400MHz, CD3QD): S =

7. 2Brepadad @zegrdmg, tothe précegitirg ibied rigr, prépéition . 386 uibly, methyl 4-

9, BRI o el oty e
( 4|—hyd1')>xyrﬂle@¥|-@1€94’|)(e3ihillamﬂno Hprayshenytacetyl)- edeoX Bigthyl}-

i ppEeRe PrdaRaioh 2, O et fie e@@ SBogit 3¢ {FoRsa solid which

14} { (v&s used without further purlflcatlon

R -1-{[tert-Butyl (di neth si | -2- 1R)-2-{3-[2
) 1H%EMR(4OOMH¥ éD:gOD .89- 8 d) 7[3(4(722) (5H{m)[715709

gte pgzw] TEEOLMs G- BM@Q?WH' Hﬂ' h372 88N oM! &4y, % B (2, s),
met Rydde eryl%)a%n‘lﬁcq 38 {yH} ), Bi2Pel.BX (Mt He), \BpteAdIl (1H, dd), 3.03-
2.98 (1H, dd), 2.72-2.66 (1H, dd), 1.17-1.16 (3H, d), 0.86 (9H, s), 0.07 (3H, s), -
15 0.12 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 607, [M+Na]" 629, [M-H] 605.
CHN analysis : found C 62.04%, H 7.50% N 3.79%;
C34H46N206Si+0.5MeOH+2.6H20 requires C 61.97%, H 7.87%, N 4.19%.

20 Preparation 20: Methyl-4-{([2-(3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)
silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-
phenyl)-acetyl}-amino)-methyl}-benzoate



OrBDMS O CH3 \ NNO / CH3 HO CH3 HO W
2004/ 100950 PCT/1B2004/ 001519 96 Prepared accordi ng
wa o00heopr ocedur e used for preparation 5 usi ngPCT/IB2004/001519
(3-{(2R)-2- [(2R)-2-{[tert9p utyl (di meth yl )s i I
yl ] oxy}-2-(4-hyd roxy-3-hyd roxynet hyl - phenyl )-
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
36) and the appropriate amne to give the titlg
conmpound as a white foam 5 1H NVR (400MHz, D) : 8

7.23-6.91 ‘%qﬂs 6.71-6.55 (3H, m,

(1H m, 4.61 461456(2I—||Jl rr) .83
(2H, m ZHN s), Ny SN \ 66 (2H,
m, 2. 33 BH, 0. 94
(3H, m M ). -O 21(3H S)
ppMHO R Iectrospr %/) + 663, [MH - 661
10 Preparption 24:

2-{3- 2R - 2- ({ (2R - 2-{[tern-Butyl (di met hyl )silyl]oxy}

-2-[4- hydr oxy- 3- (hydroxynet hyl ) phenyl ] et hyl }am n
0) fPrepyitddoheruyrtiihg Xb [tRe phocedinten nagrh faryprepaiajiph £c usingi(@d(2R)-2-

T ET U RN S R a—

usi ételylefind] Iﬁ?&)pﬂ} ptﬁdr@ﬁ)acétu{: [atoﬁd t(Ptupiayétlon 36) and the appropriate
di nmet hyl )SI I

ox@ﬁ@@ﬁng\@q ﬁ);lﬁlef:%)mpound ag an orgnge (!")W
et h‘H ﬁigmg Od?\ﬁqu’y(tlb3®b)9'8y4 ¥ 03cebi QZHCd)d7(33L7SBW(aHI @) 7.21-7.13
propri ate amne to g
con(@drum asoﬁ(ihm&)e?ﬂeaﬁﬁ? (2H, m), 6.69-6. 67 (1H d) 4 70-4.67 (1H, m),

4.62-4.61 (2H, d), 442 (2H, s), 3.87 (3H, s), 3.52 (2H, s), 2.91-2.84 (2H, m),

2.69-2.60 (2H, m),-2.56-2.51 (1H, dd), 1.04-1.02 (3H, d), 0.84 (9H, s), 0.01 (3H,
10 s), -0.19 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 621.

Preparation 21: 2-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silyljoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyljethyl}amino)propyl]phenyl}-N-[(1R)-1-
15 phenylethyl]acetamide

OTBDMS

H
N

ZT

CH
HO 3

HO
Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
20 amine to give the title compound as a white solid.
 "H NMR (400MHz, CD3OD): § = 7.27-7.26 (4H, d), 7.21-7.09 (4H, m), 7.01-6.95
(3H, m), 6.69-6.67 (1H, d), 5.00-4.95 (1H, q), 4.70-4.67 (1H, dd), 4.62-4.61'(2H,



"H NMR (400MHz, CD30D): S = 7.21-7.15 (4H, m,

7.09-7.03 (3H, nm), 7.00- 20 6.97 (3H, m, 6.69-6.66 (1
woRo00d)009d0 71-4.68 (1 H t), 4.60 (2H, d), 3. 38P(HB2064001519
3.40-3.36 (2H, t), 2.93-2.85 (2H, m), 2.75-2.72 (2H,

t), 2.69-2.62 (2H, m, 2.57- 2.52 (1 H, dd), 1.06-1.04
(3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s)

2 SO AP A s il o1

ut v (Lﬁn(mmm)yh)om 91 (8biyd); @-8B49H, s), 0.00 (3H, s), -0.19 (3H, s)

o SR Gty Bl e Y VMY st ol ‘}%jprogyl i

2004/100950 PCT/IBZOO4/001519 97 OTBDMS N Y-'
ared according to the rocedure

és e%r °P6Fatfﬂ'bp%2at |45§q B-iditey-Butyl(dimsthyl)silyljoxy}-2-[((1R)-2~{3-[2-

[ ( - - .

(ot sl 6 s B

et nyleﬂmlmyl)pmwle}hwh@ﬂbydroawmtbylmemo(l Prepar ati on
36) and the appropriate amneto give the title
conpound as aEWﬁ foam "H NVR (40pVH2yCRROD): 8 =
7.18 (1H, s), |7. 1%7 14 (11H, d), 7.

4094 68 1K,

d), 3. s), 3 ), 292284(2H
M., Hd 8 (2H, : ’51 @GBH m, 1.19-1.16
(3H, 1), . 05-1. 03 (3H d) 0.81 (9H, s), -0.02 (3H,
s), % (3H s) ppm 10 LRVS (el ectrospray) : mz
Vi-H] 05, [MH - 603. Preparation 26:

[
22{ gr;‘re{p%?e%) aéedring b tRe irb&ldurBubad €l prRbMbA'S YkhgX8k2R)-2-
18y di(dR)y2-4lgirpuivt{diprasbyljsily jopgha-(4 -y drpiky-Srthyeiodpmugtiryiiphenyl)-

phe%}anhhﬂlp @Y%b@@&%&é? p%@)(%?ep%t@c 862 ndthe appropriate

amine to give the title compound as a white foam. '

'H NMR (400MHz, CD;0D): § = 7.23-7.07 (7H, m), 7.03-6.92 (3H, M), 6.68-

6.66 (1H, d), 4.70-4.66 (3H, m), 4.61 (2H, s), 3.82 (2H, s), 3.81-3.70 (2H, m),
15 2.90-2.81 (3H, m), 2.71-2.43 (4H, m), 1.02-0.94 (3H, m), 0.82 (9H, s), -0.01

(3H, s), -0.20 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 589, [M+Na]* 611, [M-H] 587.

Preparation 23: 4-{(1R)-1-{[tert-Butyl(dimethyl)silyljoxy}-2-[((1R)-2-{3-[2~(7-
20 ethoxy-6-methoxy-3,4-dihydroisoquinolin-2(1H)-yl)-2-oxoethyl]phenyl}-1-
methylethyl)amino]ethyl}-2-(hydroxymethyl)phenol

OTBDMS (O
H CH,
N N
o)
HO CH, e) K

HO

CH,



Prepared according to the procedure used for

preparation 5 using (3-{(2R) - 2-

WO toRpe@sq [tert - butyl (di met hyl)silyl]oxy}-2-(4P¢HymB2004/001519

roxy-3- hyd roxynet hyl - phenyb ) -

et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation

36) and the appropriate amne to give the title

conpound as a white foam 20 1H NMR (400VHz, CD30 F

repared BECPIRig {9 thezprogedure uisedHor pjeparatips 561% (3-{(2R)-2-

BQI—'\’(?Z {[tgn;?gm?(gﬁﬁe@wy 26%3 24(§7ri'yd?o>®83 h%deryr%th ﬂﬁ)_lﬁényl)
etm’lmmgl pRpyHEhenyl) aQet@7agd5(fr@garapord@6) qan@he (@gropnate

5 b v e ale odidooBeft 8 Mam | sa00a) b01bis
598 "HRVBR( erlommz;s@maw) :§ wl 223-51ed] 6H50B), §.FA46155 613, m), 4.69-

o l{@ﬁ-ﬁm{p%é‘ ) )ngc?f)zazé? {24253, 20356 tor, m), 3.81 (2H, 9),
Ny T ) hmc&wgzﬁhm)) hempl4oe(iy Imarti.36) m30@y, I 1.02-

3., 4 th h I tam d
OTBEEEHE). RER @F4 ) ot O o A B 8B cd
3; I@.%M%( g@eétfbs?r@)ph% advHE esseqvinr 61 eparation |
1Q(2R) 2-{[tert-butyl (di net hyl)silyl]oxy}-2-(4-hydroxy-
t byl -
> hy?%én'%*h'éﬁe by. P*{§3Kir\hﬁ (2R)2-{ltert Butyl(dimethytsilyloxy}-2-{4-

propyl} etic aci Prepa
36 )hyanoixy- Mhymmgmethylmmmethﬁ}amng)pmpyﬂphenyll}w-[z (4-

co und as e foa 1H NWVR (400MHz, CD3QOD): 5 =
%W°fﬂet‘!ﬁ?tw§ha°eﬁaﬁﬁgq? 04 (1 H,( d), 7.01-6. 923 (3H,
, 6.82-6. 770'(‘le;\/|31) 6.69-6.66 (2H n), 4.71-4.69

(1H m, 4.62}4 6]4 (2H, d), 3.78 ('[%IH, 5), 3.76 (3H

s), ~3. 2 .9 S ,

3.
m, 2.7 :
H, dd), 6104(,3 ‘ ,
s) HOQ. 197 (3H, s) ppm” LRVE (el ectrospray)
[MH + 637, [MH" 635. Preparation 28:
2-{3-HO2R) - 2- ({(2R)-2-{[tert-Butyl (di met hyl)silyl]oxy}

-2-14- . .

15 F[repared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate

amine to give the titte compound as a white foam.

"H NMR (400MHz, CDsOD): § = 7.21-7.15 (4H, m), 7.09-7.03 (3H, m), 7.00-
20 6.97 (3H, m), 6.69-6.66 (1H, d), 4.71-4.68 (1H, t), 4.60 (2H, d), 3.38 (2H, s),
3.40-3.36 (2H, t), 2.93-2.85 (2H, m), 2.75-2.72 (2H, t), 2.69-2.62 (2H, m), 2.57-
2.52 (1H, dd), 1.06-1.04 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 611, [M-HJ 609.

25 Preparation 25: 2-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4~
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-[2-(4-
ethylphenyl)ethyllacetamide



hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyl}-N-(3,4- 20 difl uorobenzyl)acetam de OTBDMS F N N
WO-200300@50 HO HO Prepared according to the prorediB2604/001519
used for preparation 5 usifg (3-{(2R) -2-
[(2R)-2-{[tert-Dbutyl

(di met hyl ) silyl]oxy}-2-(4-hydroxy-3-hyd

roxynet hyl - phenyl ) WO 2004/ 100950 PCT/ | B2004/ 001519

99 et hyl ami no® | }- phenyl )-acetic acid

d the approprlatell:il am ne to gi ve

3 J_NIVR

h.31 (2H, s), 349(2H s). 5 2.90-2.83 ] 2H,
M, 2.69-2.60 (2H m, 2.55-2.50 (1 H n), 1.03-1.@12,
(3H, &0 0.83 (9H, s), -0.01 (3H, s), -0.20 (3H, s)°

ppnpre:p R g@cl?og&% QS Rh&Procedird vk bt preparatiolt é_“usmgg(?s -{(2R)-2-

Preparati on

43{ [(AR)-24H¢T-betyt(diBetlyy s oy hi (3-$iytinaxy- Sdyjdradxyini¢thiRyprnyl)-
Eya&%yﬁ‘%’ﬁ?éﬁ?rﬁ%ﬁ'glﬁnﬁ)ﬁcﬂ%X%Cé({ i‘ﬁﬁpﬁﬁ%th%ﬂ }3§i_and the appropriate

Fet ayiret to\diyeatie ridé ebmplopna -asandhitexioaet. hy | ) phenol

o TORMER ek DYDY i 2 T e Gea Pl arct o5 (e

[ ( ZR)) @ﬁﬂa %ﬂ(ﬂbu(u)yh 6914 i66 Hﬂxj 4sé0-4 ol @x4y k), 23 @é ®¥d s), 3.37-

d rox

s
i S PHo . SRR GHE) - %%@fsdzacndzpﬁr%@a@mm 119-1.16
36%@41@ ), - @@@rgnra)abm @, 3% -b9295Mes) De 2] i(3l4€s) ppm.

ound as a
10 LRMS (electrospray) m/z [M+H]* 605, [M-HJ 603.

Preparation 26: 2-{3-[(2R)-2-({(2R)-2~{[tert-Butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-(1,1-
dimethyl-2-phenylethyl)acetamide

oTBDMS
H
N N

15 HO

Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
amine to give the titte compound as a white foam.

20 'H NMR (400MHz, CD;0D): & = 7.22-7.18 (2H, m), 7.14-7.11 (4H, m), 7.03-
6.95 (5H, m), 6.69-6.67 (1H, d), 4.71-4.68 (1H, q), 4.61 (2H, d), 3.37 (2H, s),

© 2.99 (2H, s), 2.92-2.84 (2H, m), 2.72-2.62 (2H, m), 2.57-2.52 (1H, dd), 1.26

(6H, s), 1.04-1.03 (3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, s) ppm.



1H NWVR (400MHz, CD3QOD): S = 7.26-7.13 (7H, m), 7.07 (1

H s), 6.99-6.97 (1 H d), 6.94-6.91 (1 H, dd),
wG208A@960 (1 H, d), 4.74 (2H, s), 4.67-4.64 (BCFHIB20)4/001519

4.61 (2H, d), 3.76 (2H, spP$ 3.34 (2H, s), 2.93-2.82

(2H, m, 2.67-2.55 (3H, m, 1.06- 20 1.04 (3H, d), ‘

0.80 (9H, s), -0.03 (3H, s), -0.21 (3H, s) ppm LRVS

S 5CRME R disgini s it 606> [M[M+ NgL* 597, [MH"

2- {3 [(2R) -2-({(2R) -2-{[tert-Butyl (di met hyl)silyl]oxy}
h yd FW"S’E‘PHy df Gxy Ad e AR phd BRI lkgnt Bty Hdimethpl s lpucy}-2-14-

5 O SRR et 5

@ | dimetHoxypbpaykethyljacetdinidet o t he procedure used for
preparation 5 4s l? 3{(2R) 2- [(2R)-2-{[terts

' - 3- hydroxyma?hyl
raceti c aci d O

,17.11-7.03 (2H, ), 6.98-6.94 (1 H, n) [
6466 (1 H, d), 4.69-4.66 (1 H, m), 4.62-4.61CH,
(2H, d), 3.62 (2H s), 2.94-2.85 (2H, n), 2.70-2.55
( 3HPregared . &ttt to {{RH-prodpdure. @ded Birpreparatién A2uiBd(3-{(2R)-2-

ST K AT e

2- { atiy{aaihoRpfdpyAiRhedyf-atetd abBidt yhregaraibhy3e)sahd [thexapropriate

Hid%gwe ¥ giNG o S eIRRPYhes g WhieH92Mani no) pr opyl ] phe

%l FHMNN1k (408RIHEDIBD)YS +aCR3- 2@ HORBDMDs-NodN (1148, P01-6.98
(3H, m), 6.82-6.77 (2H, m), 6.69-6.66 (2H, m), 4.71-4.69 (1H, m), 4.62-4.61
(2H, d), 3.78 (3H, s), 3.76 (3H, s), 3.41 (2H, s), 3.41-3.37 (2H, 1), 2.95-2.86 (2H,
m), 2.73-2.69 (2H, t), 2.67-2.62 (2H, m), 2.57-2.52 (1H, dd), 1.06-1.04 (3H, d),

15 0.83 (9H, s), 0.00 (3H, 5), -0.19 (3H, ) ppm.
LRMS (electrospray) : m/z [M+H]" 637, [M-H] 635.

Preparation 28: 2-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silyljoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]lphenyl}-N-(3,4-
20 difluorobenzyl)acetamide

OTBDMS F
H
§ 8
F

HO CH,

HO

~ Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



15 HO Prepared according to the procedure used for
preparation 5 using (3-{(2R) - 2-

WO ¢@mRie@sq [ t ent - but yl (di PCT/IB2004/001519
met hyl ) sil yl ] oxy}-2-(4- hyd®dxy-3-hyd roxynet hyl - phenyl
) - et hyl am no] - propyl } - phenyl ) -acetic acid '
(Preparation 36) and the approprl ate amne to give

t he tlérln%oi%%@g}n%%ﬁma \QEF J?lgrrgggr Ioggggﬂi@péﬁgg%mpriate

7. 7a3mﬁe?5gl\@thé'tltlé)com_{)oﬁﬁd Zs%Svr(l’&Hoanﬁt 7.19-7.09 (3H,

HANBAR 44@,ngch:}30)35 4"77(29FT 0‘2 )](5"*2 ”92)72347§ 9?2(gig'H m), 6.97-

2@ 89 ?@szggﬂ g&)ﬁg@ow%%ﬁmw @z’t]ﬁ’od')/ %115@-1 sboé 49 (2H, s),

(59|—2 9@)2 83 (RH) M), 2:49-2)60 (20, md 2.934R,; 505()1$-bmh 14_0ﬂrs7502 (3H d), 0.83
(eI @f_@ gsg_p (gl_ll OW(%%{)I}@&MQW@%S [ MEFNa] + 635, [MH"
2 {liRi[ASZ(B)ec?roé@r(a?R) m2z MR h69BUMH] Pet hyl ) si | yl ] oxy}

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

nyl preyarationy ragli na-FeR)at i) Batyl@imethyERPYExy }-2-H(1R)-2-{3-[2-
N HO YC HO N_ HO Prepared according to the procedure
10sed,3 érhw@p?di-m%ﬂolsz-uaﬂn@( h!{'@@m"vilﬂo

[ ( Z%t@émF\?.haﬁéfhwiztmthmeituyﬂ)9?@/6012 (4- hydr oxy-

et hyl am no] - propyl } - phenyl ) -acetic acid
36) and the agprepmsate amne to gi ve—
compound as a [

8. 41- 8. , N7 7 7.23-7.14

(4H m 6-7.04 (4 H . 98- 96 (3H, d),

6.69-6 , d), BH3- (1 ) 15 t), 3.39 (2H,
s), H294-7. ., m, 2.67-2.61 (2H, m, 2.55-2.50 (1
m, 1. 4- 1.03 (3H, d), 0.82 (9H, s), -0.01 (3H

s), CHQO (3H, s) ppm LRMB (el ectrospray) :onlz

fre afkmnéq BBt s ar RESRDRD 5313]%93}«2@ 2

2 t(éR) 2-{[tert-butyl(dimethyl)silyloxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
15 ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate

amine to give the title compound as a yellow oil.

'"H NMR (400MHz, CD30D): § = 7.26-7.13 (7H, m), 7.07 (1H, s), 6.99-6.97 (1H,

d), 6.94-6.91 (1H, dd), 6.66-6.64 (1H, d), 4.74 (2H, s), 4.67-4.64 (1H, ), 4.61

(2H, d), 3.76 (2H, s), 3.34 (2H, s), 2.93-2.82 (2H, m), 2.67-2.55 (3H, m), 1.06-
20 1.04 (3H, d), 0.80 (9H, s), -0.03 (3H, s), -0.21 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 575, [M+Na]" 597, [M-H] 573.

Preparation 30: 2-{3-[(2R)-2~({(2R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-
25 phenylacetamide



20

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
wog004AM9F( 2R) - 2- phenyi propyl ] acet am de OTBDMSPEHBB200/(N1519
YCH3 O HO HO WD 2004/ 10098® PCT/ | B2004/001519 102
Prepared according to the procedure used for

preparation 5 using (3-{(2R) - 2-

[(2R) 2-{[tent-h (di met hyl )silyl]oxy}-2-(4-hydroxy-

) |E'£B% nyl )-

et hyl ami no] - p opylm phenyl) acetic a}si d (Preparation

36) and apr i to < itle
corrpoun a white am (400Q CD3CD): 6

= 7o N (TH, m), “700~6.92 (4@ nm ,~6<68- 6.66 (1
H d . 69-4.66 (1 H, n), 4.61-4.60 (2H, d),
3. 31- (3H, m), 2.93-2.83 (3H, m), 2.78 (1H, s),

2.66-2'60 (2H, m, 2.53-2.48 (1H, m), 1.19-1.17 (3H,

d : 3 ' (3- o
)O gaeba% dcébkdingHo r&gfi%cré ?JE%% rfﬁgry ré%a%lo(ﬂ[#u%ﬁw}t; (3-{(2R)-2

501 R Aig  buRRTImalPoI Bst-2 (40 reky:-ardror adtnyl-phenyl)-
N- BSMH’HI@ p?gﬁ}fl?&erﬁil)(éde%g)a@d {(Pr&fdratidt 36} (Fhd TR B¥bropriate
@yammmthpﬁwémpmmnwa]s@ww& f@aopy! ] phenyl } - N- et

S ARTERE P b A e A P o

pr epRI7at1-B10352Hs int)g 6(98-6.02 R H2m) [ §.886.65 {{H.edt 4B&4B66d1H, m),

oxRechl ey B2 G5 AR5 By i 230659 fatm 407105

aci (B ReDBN 10H0S), 3002 {31 )he. APRHORY pae  amine to

1g:bvethetl tl e cogpoynd rl.ess oil.
LRMS (electrospray) . m/z [M+H] 549 [M+Na] 571, [M HI 547.

Preparation 31: 2-{3-[(2R)-2-({(2R)-2~{[tert-Butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyi]phenyl}-N-(1- A
naphthylmethyl)acetamide

OTBDMS O
H
N
. Jru

ZT

CH

15 HO
Prepared according to the procedure used for preparation 5 using (3-{(2R)-2-
'[(2R)—2-{[tert—butyl(dimethyl)siIyI]oxy}—2-(4-hydroxy-3-hydroxymethyl—phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 36) and the appropriate
amine to give the title compound as a white foam.

20 'H NMR (400MHz, CD;0D): § = 7.96-7.94 (1H, d), 7.85-7.82 (1H, d), 7.78-7.75
(1H, d), 7.55-7.35 (4H, m), 7.19-7.09 (3H, m), 6.98-6.93 (3H, m), 6.70-6.68 (1H,
'd), 4.79 (2H, s), 4.68-4.58 (3H, m), 3.47 (2H, s), 2.82-2.72 (2H, m), 2.60-2.54



1H NVR (400MHz, CD3OD): 6 = 7.52-7.36 (6H, m,

7.30-7.25 (2H, m), 7.19- 20 7.16 (3H, nm, 6.89-6.87 (1
wo200d)100980 90-4.87 (1 H, m), 4.83-4.73 (4H, m ,PCT/IB2004/001519

3.97-3.95 (2H, d), 3.11-31@3 (5H, m), 2.88-2.79 (2H,

m, 2.75-2.70 (1H, n) 1.23-1.20 (3H, m, 0.79 (9H,

s), -0.05 (3H S) .23 (3H, s) ppm LRMS

o ) p 48 g @L @5%@09 "3, M (025 O B s). -0.20
2- {ﬁqlé%‘ﬁ}nZ ({(2R)-2-{[tert-Butyl (di methyl)silyl]oxy}

hyé@@(@e@mﬁﬁyﬁﬁ YIRSy “ﬁ%‘tlﬂylﬁf’ﬁrﬁ“’hw §dpyl 1 phe

nyl }-N-[3-(4- fluorophenyl)propyl]acetanm de WO

2004/ 100950 PCT/1B2004/001519 103 F OfBDI I S H HO CH3

5 Prcpanatipar e32:ac2dBd(2R)-2-H{(2Me2-fliterd-Butyldimathyheitylloxy}-2-[4-

SR S PR

r opyridifpdiethyhatdtamighenyl ) -
et hyl am no] - RL - phenyl )-acetic acid (Preparation
ate 5 amne to a‘ve the title

conmpound_as al whi ge fom 1HNI\/R (40 ) 8:
7.22- 68 ) 6. B9 o H,
n, 4.6 s), 3. A ,320316 |2H

2. 4oZ. 52 (TH), M, - (28, H d),

0.83 (9H,| s), 0.00 (3H s), -0. 19 (3H s) ppm LRVS
(el ecgt pray) : 609 [MtH + , 631 [MNa] + 10

Preparati on 36:

( 3Hrépated Zadcbrtifig & {Het priocetureylidedi foe tonydaratidry b] wstiyg (2{(2R)-2-
1y R PRIV AR RYRPRART WA XY Pheiv)-
enyinyiahRbl-propl}pheIRBAGRIHaci @lepératibh @& and the dfpropriate
amine to give the title compound as a white foam.
"H NMR (400MHz, CD3OD): § = 8.41-8.39 (1H, d), 7.68-7.64 (1H, m), 7.23-7.14
(4H, m), 7.06-7.04 (1H, d), 6.98-6.96 (3H, d), 6.69-6.67 (1H, d), 3.53-3.50 (1H,
15 t), 3.39 (2H, s), 2.94-2.84 (4H, m), 2.67-2.61 (2H, m), 2.55-2.50 (1H, m), 1.04-
1.03 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 578, [M+Na]" 600, [M-HJ 576.

Preparation 33: 2-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4-
20 hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyi}-N-[(2R)-2-
phenylpropyllacetamide

OTBDI\I_/lIS CH,

H
N N~
CH \/\©
HO 3 ©

HO



A solution of nethyl
(3-{(2R)-2-[(2R) -2-{[tert-butyl (di nethyl)silyl]oxy}-2-
W@ 2604/160950 PCT/IB2004/001519
hydr oxy- 3- hydr oxynet hyl - ph#idyl ) - et hyl am no] - pr opyl } - ph
enyl )-acetate (Preparation 37) (7.04g, 14.4mmol) in
tetrahydrofuran (40nml) was treated with [ithium
hydr oxi de (28.9mL of a 1 M aqueous sol ution, 28. 9m’m6%
and Rraparedeacaording fe.the pcedite uged: iosmrerarpiompbutsing (1-{(2R)-2-

soI ny\:}% {[28 gn_zgﬁlﬂ%ms)ﬁg’ggxf ﬁgﬁ%mﬁf BﬂgaMx%%ﬁR/\JBhenyI)—
t et r@wammnpmpyﬁmhmsl )eeetisy edidi (Prepanation T36) artrdiheiappropriate -
d hed

ot ERe 1R HE B BGRRRGIR ADE WIE fodifis| L HERNE e

@O\ﬂe &m/(zugxmaﬂ GDI‘DDBZD@M Q&-YSﬂ‘B(?H,OAat) rret)bam@ct (4H, m), 6.68-
(0) cCuUo 0] lve

TS B g R 88 U B TAEE 4 B0 42RT P st ke ms2 93-2.83

useotsw hgogtmf(uﬂt tsgerz wrzla‘a (czat Im‘:pz mgﬂw 499N'r|219 1( 17 (3H, d),

CPOYs1Drriahy 350 9 . 50 5 %8b 31-c0.2F Lovt Do,

6. + 6
ézzlq_‘lg\;lg?eﬂeétr&prgy rﬁ/z?ﬁl ﬁé%ﬁg\/lmat?ﬁwﬁl\ﬁgﬂzégegdf 4

Q H dd) 313309(1H dd), 2.98,-2.93 (1 H, dd)

o o PAIRA) % (¥ ) pom MBI CE g2 ter

1 n{'@ltill(ﬂi"ﬂ'?thwétlylldWW}[*ﬁ mglmgxggb H - 472. CHN
ST SMES R PR BT V-

2.88% P
_ rf:para‘rgﬂ['ﬁR) 2-{[tert- but)ﬂl)silyl]
- vr 3 IY‘I am
; ; ‘

- propyl }
HOCHSI / 0 HO

roxymst hyI phenyl ) - et hyl am no] - propyl } - phenyl ) - acet at e
(er dimpatecbac@ﬁdingﬁom@ prcﬂ:eﬁiﬂmmkéd forchrépatafiah I5ad$|u@1(3 {(2R)-2-

an AR BB RRgA TS RidroR B aroxyethTpRonyl)-
ethylamino]-propyl}-phenyl) -acetic acid (Preparation 36) and the appropriate
amine to give the titte compound as a colourless oil.
'H NMR (400MHz, CD3OD): & = 7.52-7.36 (6H, m), 7.30-7.25 (2H, m), 7.19-
20 7.16 (3H, m), 6.89-6.87 (1H, d), 4.90-4.87 (1H, m), 4.83-4.73 (4H, m), 3.97-3.95
(2H, d), 3.11-3.03 (5H, m), 2.88-2.79 (2H, m), 2.75-2.70 (1H, m), 1.23-1.20 (3H,
m), 0.79 (9H, s), -0.05 (3H, s), -0.23 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 577, [M+Na]* 599, [M-H] 575.

25 Preparation 35: 2-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silyl]Joxy}-2-[4-
. hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-[3-(4-
fluorophenyl)propyljacetamide



tenperature for 16 hours. The catalyst was filtered
of f through arbocel and the 20 filtrate concentrated

WO pooaeest The residue was purified by flash cedTImB2004/001519
chromat ography on silica g#l3 eluting with
di chl or onet hane: net hanol : 880 ammonia (96:4:0.4
changing to 95:5:0.5, by volune) to give the title
compound as a pale yellow oil (1.999g) mhich was gsed

wi t hout furt I”@fBlg g fication. 1H NVR (400 GP3CD) :
S =17.21-7.1 n)711709(ng) 5. 98
25 (3H, M. s / e t),
4.62-4 d), 3. s), Il 3.59 (2H, s)

2. 962 . oHgo'2 58 (31 n), 1.07-1.05 (3H,
d), C ), -0.01 (3H, s), -0.20 (3H, s) ppm
WD 2004/.200950 PCT/ | B2004/ 001519 105 LRMS

(el ect'rospray) : mz [M+H + 488, [ MtNa]+ 510, [MH "

48 d f aration & usm 3-{(2R)-2-
oIS FSngh i prorsie e PRSP e

ox\{j2R)-2- {[tert—butyl(dlmethyl silylJoxy}-2-(4-hydroxy- —hydroxymethyl- enyl)

Dyl%lﬁgﬁﬁ'*yq?@é@%ﬁe?‘gﬁ%%% @@%@t@gg? %'ﬁg@g Bbfopriate

BIO #mimeltobiverthetitle compound as a white foam.

2 AR A PiODh s oy oD Lidh T . FZa¥8e (m

( 12mgm 620H, rym )14@214 4 hszommezﬁ rmmzmmma(vmmnm .80-1.73

di_chi
i P, R RS R el
evaneat(elecBspra§p Ul B-HTE! 631 \AsNegf t at 90C for 3

further 16 hours.” The reaction m xture was cooled to
1Poom tenperature and purified by flash col um

i CHCEPRAIAR ) 7 AR R 2RI bl ety sityiloxy)-2-(4-

c hahygrdrogy+3sh@diroxythebhyl- pjyen\yljl-eihvl)amloog-pv@ylhphehyl)-@cetlc acid
conpound (12.1g) as a colourless oil. 15 1H NWR
OR)y: & 7.47-7.45 (2H, m, 7.39-7.29 (4H,
, t), 7.13-7.07 (2H, m, 7.03 (1 H,
6.93-6.91 (loH d), 5.12 (2H,
A.667(2H, d), 3.66 (3H,

A solution of methyl (3-{(2R)-2-{(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-
15  hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetate
(Preparation 37) (7.04g, 14.4mmol) in tetrahydrofuran (40ml) was treated with
lithium hydroxide (28.9ml of a 1M aqueous solution, 28.9mmol) and the
reaction left to stir at room temperature for 16 hours. Hydrochloric acid (28.9mi
of a 1M aqueous solution, 28.9mmol) was added and then the tetrahydrofuran
20 was removed in vacuo. The remaining aqueous layer was decanted and the

residue washed with further water (10ml). The residue was redisolved in



2.95-2.80 (2H, n), 2.68-2.55 (3H, nj), 1.06-1.05 (3H,
d), 0.83 (9H, s), 0.00 (3H, s), -0.19 (3H, s) ppm 20

WO RME1®Fect rospray) @ mz [ MH + 578, [ MtNa] +PGD0B2004/001519

Preparation 39: [2-(Benzyl tMdy)-5-((1
R)-2-bronmp-1-{[tert-butyl (dinmethyl) silyl]oxy}ethyl)
phenyl ] met hanol WD 2004/ 100950 PCT/ | B2004/ 001519 106

orB |2 ' I i de. I

o S e e SO0 RSl Y P TSR 8 comouns
was alch:ieﬂt()rdhssﬁmjame(ﬂ%g) V\?ﬂlﬂhﬂ)vémused without further purification.

met - 2- oXy) - 5- - 2-

br oh Hﬁﬁ {@ﬂﬁ%%{i@ﬁé ﬁ%éﬁ@ﬂ ﬁ)oZﬁSé?'@l()?Heﬁ‘z)ogf'é (1H, s),
(Pr @p@z-aﬁioggﬂ H48), A.84-7Qwi (%1, 1§ %mole) 77 Qm,@)r 210801 95 ¥{13M), 4.65-
(1600n) . e resulting mxture was then heated to

B 144 L4, A, BOBASHaRK 4R 43d8Hom): 3266 Be( tiedd), 3.13-3.00 (1H,
quenglyi Ngs Wi g1 o7 27 Qgﬂirk)dd%ﬁﬂgsmﬁ ﬁéﬁtmﬁb t?%lg s), 0.06

to stir at room tenperature 16 hours a
sol V8ht sk e i 9 PPAZUO. The residue was partitioned

The OISR A TR I T S AN R

di chTldNoanetlyrse fOBODT )64athallf ik 8c2hh) Ne@.8486;08RiHugNO5Si+0.7H,0
tract. it ol ( ml), dried (rmagnesi um
3 lfrgﬁglfesﬁﬁﬁﬁ%gﬁ Hs<|§|'%7e)ﬁ{1'€’r2e ved in vacuo. The

residue was purified by flash colum chromat ography

(Logbremseniy s Moty b A BRE e Shitmmi vonyy 2
(oo TR Tt ey By B} RHTOBE g ph b Yt cetate

m, 6.94 (1H, g}b @Slz (2H, s), 4.84-4.81 (1 H m,
4.74 (2H, s), QUBEMS40 (2H m). 0.90 (9H, s), 0.11
(3H, s), . ,Hs) ppm  LRVS (el eatrospray) oMz
[ MtNa] + o0 T epat St on 4p: “CH

Met hyl. - 2 zyl oxy) - - (( -1-{[ fent - but yI

HO
15 A suspension of methyl (3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-
[benzyloxy]-3-hydroxymethyl-phenyl)-ethylaminol-propyl}-phenyl)-acetate
(Preparation 38) (5.27g, 9.12mmol) and 10% palladium on carbon (1.00g) in
ethanol (50ml) was stirred under an atmosphere of hydrogen (60psi) at room

temperature for 16 hours. The catalyst was filtered off through arbocel and the
20 filtrate concentrated in vacuo. The residue was purified by flash column
chromatography on silica gel eluting with dichloromethane:methanol:880
ammonia (96:4:0.4 changing to 95:5:0.5, by volume) to give the titie compound
as a pale yellow oil (1.99g) which was used without further purification.
'H NMR (400MHz, CD30D): § = 7.21-7.17 (2H, m), 7.11-7.09 (1H, d), 7.03-6.98
25 (3H, m), 6.69-6.67 (1H, d), 4.71-4.68 (1H, t), 4.62-4.61 (2H, d), 3.67 (3H, s),
- 3.59 (2H, s), 2.96-2.86 (2H, m), 2.69-2.55 (3H, m), 1.07-1.05 (3H, d), 0.82 (9H,
s), -0.01 (3H, s), -0.20 (3H, s) ppm. '



WD 2004/ 100950 PCT/ | B2004/001519 107 OTBDMs Br C O

O1 CH3 A solution of nethyl 2-(benzyloxy)-5-[(1
WR20024m096000- 1- hydr oxyet hyl | benzoate (71.0g, 1BGHR2004/001519

i m dazol e (18.5g, 272mmol) 105t ert - butyl di met hyl silyl

chloride (32.2g, 214mmol) and

4- (N, N-dinethylanino)pyridine (440ng 3.60mmol) in5

N. Nt trtfadpray: 462 4R +NEF 51bOMRHT4gy Toom

tenperature under"a nitro n a nosphere’ for “a period

of 24 hours. The solvent was renoved in vacuo and the

ot £ gl b2 WERTATER S -SAE Aoty o2

was %ﬂoenzym?%wwﬁ@wyméwﬂrm@mymemy@mndgj @nﬁﬂﬁp%mwl)-
tur &ci aqueous sodi um bi carbonate (2x500m
a‘@ Om ), dried (nmagnesium sulfate) and the
solvent renmoved in vacuo to give the title conpound
as a colourless oil (QIrmg\Ms I H NVR (400MHz, CDCI3): 8
=7.81 (1 H bs), 7.5 N(6H m, 7.01 (1 H d),
) H _©

5.19 (2H, s), 4,8%4 82 , 91 :

3. 48-3.39 (2H, 9. 90 (9H, [s), @ s) CH;0. 08
(3H, 5\LBRM5 (el ect r geipr a\ d MtNa] + 501
/5 epapati oh 41:

Met -[ (2R) - 2- am nopr opyl ] phenyl }acetate H2N O CH

3 A sol uh®n of

met hyl - [ 3: ((2R) - 2- - 1- phe eth am no} - propyl

T ooy SPIB e it & HfRaTobRIOr- UL R rrpiont A iort gt dimethy)
(7. ﬁ%oxﬁéth@)Imlénygﬂ@ﬂ?dﬁﬂipr(méﬁarét%”@éﬁ((@584% 7mmol) and the
110mml heat to 75Cin the presence of

pal ‘F@H\%ﬁ?%ﬁ&%&"a&efl - IR%e §§I4"I'P@I'Q w@hbrometb@a}z (130ml) was
19‘;2&%@%&;‘92:&%?@1&?@ tﬂgefgfghftom%‘ﬂ&ﬁﬁ (g ggﬁorgﬁéglﬁg égultmg melt
fi | vaatedt ai@0cerfor afigthdrn 6\awus . Théhreadtizsi dixeure@@s cooled to room
partlemde?élﬁpe Qﬁé punP ed by flash column chromatography on silica gel eluting
with dichloromethane:methanol:880 ammonia (98:2:0.2 changing to 97:3:0.3,
by volume) to give the title compound (12.1g) as a colourless oil.
15 'H NMR (400MHz, CDsOD): § = 7.47-7.45 (2H, m), 7.39-7.29 (4H, m), 7.19-
7.15 (1H, t), 7.13-7.07 (2H, m), 7.03 (1H, s), 7.01-6.99 (1H, d), 6.93-6.91 (1H,
d), 5.12 (2H, s), 4.76-4.73 (1H, t), 4.67-4.66 (2H, d), 3.66 (3H, s), 3.58 (2H, s),
2.95-2.80 (2H, m), 2.68-2.55 (3H, m), 1.06-1.05 (3H, d), 0.83 (9H, s), 0.00 (3H,
s), -0.19 (3H, s) ppm.

20 LRMS (electrospray) : m/z [M+H]" 578, [M+Na]" 600.

Preparation 39: [2-(Benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)
silylJoxy}ethyl) phenyljmethanol



WO 2004/ 100950 PCT/ 1 B2004/ 001519 108 di chi or onet hane
(100m ) and 880 ammonia (100m ) and the organic phase

wG@epanesd. The aqueous phase was extracted  PCT/IB2004/001519
di chl oronet hane (100m ) antbét he conbi ned organic
extracts dried (magnesium sulfate) and reduced in
vacuo to gi ve the title conpound as a col ourl ess oil
(4.78g). 5 'H NWR (40 ): b =7.27-7.23 (1 H,
t). 7.13-7.09 (3H, m@@%ﬁ% s), 3.63 (2H s).
3.12-3.05 (1 H, _m 87-BB7 (2H, M, 1.06 (3H, d)
ppm LRMVS (el ec » mz [ MtH + 208, [ MENa] +
230. ation 427 Methyl-[3-((2R)-2-{[(1

met hyl™=] 3 (2- &¥dpropyl ) phenyl J acet ate (Preparati on 43)

(8. 0 (R)-cc-net hyl benzyl am ne (4. 8ml,
%ﬂ%ﬂe)é eztggo H"%lﬁ? QORI {4R4TPb 06 F\M isetution 1inGtetrahydrofuran,

56%|wgaé@;eldc ﬂgﬁg[ in 1

di chl or l(;ﬁbr(r)wet ha?ie 400%?%g%stg:grb#lg§%at I)z (lbenzyyfoxy) 5-((1R)-2-

t enpEmR-Ur{derHuty: 'm@bvlﬁllyIM}eﬂméb)@nzmterr(%pa@tmﬁsm) (91.0g,
ue uUs SO

g(sl Cg?%}ﬁﬁ%ﬂgmqgg%l?x;?@fgﬁ%n g‘l%ltogv\@ d%ﬂearggﬁﬁn%mqpre was then heated

113 o s e oty e, somantpt e

O SR HRBP RS B M A E g aBrperaive far fedours and then
matiee solvans utdnadvedd and vaud eduee a iti

éur?lfe catio \@d C(‘)/| um ch?oﬂ%%lg%?awg gﬁrtltloned between

wi t € 8[%‘?@?8%13(4@:@3 ) ritch amaier @Q@"‘é)rnﬂﬁe aagosous, Q)h]ase was

100 SépehatedSahy s@laenR) v@tﬁvs hid t f
di ast ereoners. (R R maj or s "ﬂ“‘%‘é‘%éé|¢$bﬁm gnd the combined

(8. 99gIc ew@QQMec\,wwh mqﬂ%@éﬂ) Giﬁlledr(n'@gn(aélﬂnﬂsmﬂateﬁ and the
1M h | d b

L SV, Sl 0l 149, BRI il APy S <o
( di FYePRRgFaRhen alich geblejutipgveith heyctahekans ey sastags (100:0

a V@H%!\%ngifét?@(%g@nﬁx égﬂe) rr? &8 g)%]%“&\H\/R 4c9q%dM_|%68 7g) as a

13, 1eplourless oil.
'H NMR (400MHz, CDCls): & = 7.42-7.36 (5H, m), 7.29-7.25 (3H, m), 6.94 (1H,

d), 5.12 (2H, s), 4.84-4.81 (1H, m), 4.74 (2H, s), 3.48-3.40 (2H, m), 0.90 (9H, s),
0.11 (3H, s), -0.07 (3H, s) ppm.

LRMS (electrospray) : m/z [M+Na]* 473 / 475.

20 Preparation 40: Methyl-2-(benzyloxy)-5-((1 R)-2-bromo-1-{[tert-butyl
(dimethyl)silyljJoxy}ethyl)benzoate



7.16 (1H, m, 7.02-6.99 (2H, m, 4.59 (1H q), 3.62
(2H, s), 3.30.(3H, s),.3.30 WO 2004/ 100950
weEananeesn4/ 001519 109 3.25 (1 H n), 3.26- 3. RGI/{B2064/001519
m, 2.66-2.60 (1 H m, 1.68 (3H, d), 1.18, (3H d)
ppm LRVS (electrospray): mz [ MtH + 312, [ M+Na] + 334.
5 Preparation 43: Methyl -[3-(2-oxopropyl)phenyl]
acetate 3 H3C Y~~ 1 Q,CH Tributyltin nethoxide (28.3
m, 98.0mol), nethyl QCBOMSrophenyl ) acet at e
[ M G- Omol ), i sopropenyl
, palladium([l)acetate
-ortho-tolyl phosphi ne (2.00g,

n for 5 hours. After cooling the
\.g wth ethyl acetate (150m) and 4M
aqueous potassilum fluoride solution (90m ) and stirred

for 15 mnutesCHI' m xture was filtered through
arb ceI nd t rgani ¢ phase separated and reduc
OFrh h@u%( VI F’ﬂé@t?yb@%iﬁ hderqmthyl Jbenzoate

Chf ofgERitol}.5 e
or adl en? i 0? mﬁﬂééitdf%ri?g%t gﬁihﬁ%l ‘{%éorflbétyﬁﬁ’ijnéﬁﬁtsﬂ%l chioride

vol (%9, c%mgmﬁa @@d -V mﬁﬁmﬁweomn@mee(%ﬁmq,u& 6@mmol) in

( 482")%%%@?@“@‘13:*?47% \%1_% léf‘sl% g 13 %J?nﬂ[\t@as)erature under a
7. 18itrpge0 gtmesplgre foB 6696(6d—|0f$2)4 h@ure1 ThaHoheant veasl femoved in
(3Haly, RAT 108 65 B0 LR BEBHORRYAEN el ZcdlENEbi) andt water
th Kf;OOnQIBl e dlmgdmmph)aaee\tva:‘s esePardbed ChrﬁHwasNed)VéigO 2N aqueous
2 S BYerpEaRRE PR 42Xa ). sbordled eollt Solurbbibatopstlisoom,

ABbEhe (500nw9%tdimoqma(gﬁl@6ﬁhi salfatdfand €y sélléntagmiovednd vacuo to
t he regctl n was al|owed to warm &Jadually to room

t enfePRF BQ)BPO% BRRicolupesSOhBIFY)- The sol vent was

rent he _r I I

20047?%950 e g’%o%/ §01§§g%’ﬁ 9),'7.8R7.306H, m), 7.01 (1H, o),
5.19 (2H, s), 4.85-4.82 (1H, m), 3.91 (3H, s), 3.48-3.39 (2H, m), 0.90 (9H, s),
0.11 (3H, s), -0.08 (3H, s) ppm.

15 LRMS (electrospray) : m/z [M+Na]* 501 / 503.

Preparation 41: Methyl-{3-[(2R)-2-aminopropyl]phenyl}acetate

H,N O.

CH,

CH O

3

A solution of methyl-[3-((2R)-2-{[(1R)-1-phenyl-ethyl]-amino}-propyl)-phenyl]-
20 acetate hydrochloride (Preparation 42) (7.69g, 22.0mmol) and ammonium
formate (6.94g, 110mmol) was heated to 75°C in the presence of 20%
palladium hydroxide-on-charcoal (Pd(OH)./C, 2.00g). After 90 minutes the
reaction mixture was cooled to room temperature, filtered through arbocel and

the filtrate concentrated in vacuo. The residue was partitioned between



110 di ssol ved in dichloronethane, dried (sodium

sul fate) and concentrated in vacuo to give the title
w@ooopooensh as a col ourless oil (20.6g). 1H NVR ¥dD0BIHIH/001519
CDCI3): 5 = 7.37-7.45 (2H,108), 7.24-7.17 (2H, m, 3.70
(3H, s), 3.59 (2H, s) ppm 5 LRMS (el ectrospray)

mz [ MtNa] + 253. Preparation 45:

?2{$qélor20§)1ethané ((1 I:\3ml) andt gé(t) aErngllenomad(H%t 0 3213 tLX l(lrgXXm phase
hy d%%aéd(ﬁwéé%ﬂﬁ%td?\‘éhé mb%raﬁ&rbeiehydném&oﬁi@tmmmlobﬁnpand the

- di chl orobenzyl ) propanam de OTBDVS
r\pornimeew orgqnicexiraas Hied(apanredunsitfgte) r?éldnr@fiH%i frbvacuo to

ﬁ{riﬁ@%g{éﬁ%ﬁ)ﬁ%@%%%Jég@f&r(&(@_ 2-{[tert- b

5oxIH BJMRMQDMHEtGWAOm)'Iéer)ZJeI By (8 1), hdP-7.09 (3H, m), 3.67 (3H,

heokgiiart ok o GhoRR Py i, 6r prir R AL Z8a 3ot Bam,

whi LRNSDQeIIéi:troéﬁraicH MIRM+4Q0RbE, [MePRP30.6 = 7.39-7. 37

(2H, d), 7.28-7.24 (1 H m, 7.20-7.19 (1 H, d),
714710(1H t), 703697(2H m, 6.94-6.90 (2H

7 . z ¢

] I?Fénr)fh?a{gmg 4221 I'Wl(et I[3‘((2?§ ﬂg[@ﬁ?) ﬂ-phb?_yl)-ethﬁll%lﬁo%ropyl)
19, 59henﬂbaeqtzte1hydmchbrm2 44 (2H, t), 1. 06 1.04 (3H,

d), 0.82 (9H, s), -0.01 (3H, s), -0.19 (3H s) ppm

mz [ MH + 645 / 647, [ MtNa] +
645. Preparation 46:

nyl } - N—(2 5
2004/ 100950 PCT/ | B2004/ 001519 111
A solution of methyl-{3-(2-oxopropyl)phenyljacetate (Preparation 43) (8.50g,

41.2mmol), (R)-a-methyl benzylamine (4.8ml, 37.2mmol), = sodium
triacetoxyborohydride (11.6g, 56.0mmol) and acetic acid (2.2ml, 38.0mmol) in
15 dichloromethane (400ml) was stirred at room temperature for 48 hours. The
reaction mixiure was quenched by addition of saturated aqueous sodium
bicarbonate (200ml) and allowed to stir until effervescence ceased. The organic
phase was separated and the aqueous phase exiracted with dichloromethane
(100ml). The combined organic extracts were dried (magnesium sulfate) and
20 reduced in vacuo. Purification by flash column chromatography eluting with
dichloromethane:methanol: 880 ammonia (99:1:0.1 to 95:5:0.5 by volume) gave
a 4:1 mixture of diastereomers (R,R major) as a pale yellow oil (8.719).
Treatment with hydrogen chloride (40ml! of a 1M solution in methanol,
40.0mmol) followed by three successive crystallisations
25 (diisopropylether/methanol) gave the title compound as a white crystalline solid
(5.689).
'H NMR (400MHz, CD;OD): § = 7.52-7.48 (5H, m), 7.28-7.25 (1H, m), 7.18-
7.16 (1H, m), 7.02-6.99 (2H, m), 4.59 (1H, q), 3.62 (2H, s), 3.30-(3H, s),.3.30-



OorBDMS OOCH3 HNN HOCH3 HI HO CH3 Prepared

according to the procedure used for preparation 1
w@2i0ago®sq 3- { (2R)-2- [(2R)-2-{[tert PCT/IB2004/001519

butyl (di met hyl ) silyl]oxy}-29(4-hydroxy- 3- hydr oxynet hyl

- phenyl ) - et hyl am no] - propyl } - phenyl ) - propanoi c acid

(Preparation 51) and the 5 appropriate am ne,

S (L, A A AL 6 TB 32 s e ot Eé'@@ﬁéiﬂhﬁ& (@H, d)

gmellowfoam 1H NI\/R(4OOI\/HZ CD3(I) = (

7. 09- 7,06 98 6.93 (2H,
LBNb‘-‘g?eéeé%’S %{) rﬁézl‘\/‘e)”‘%(s %‘i‘ﬁ‘*?"f @3411) 6.57-6. 55
(2H d), 4.70- 4 67 (L H t), 4.57-4.56 (2H, d), 4. 34
(2H, s), 3.74 (6H, Séﬁ(z 94-2.86 (2H, m, 2.81-2.77 10

@ HPrer)araizoeﬁQ Mgghy meomoeﬁ)mwllapehtedd)
2.39-2.35 (2H, t) 1.02-1.00 (3H, d), 0.78 (9H, s),
-0. Qf(3H g._s) ppm LRVS (el ectrospray)

:m 2 MW [I\/H]+(B-@9, [ MH] - 635. Preparation
47

3-{3- [(ﬂ:g) 2- R)-2-{[tert-ButyI(di nmet hyl ) si |l yl ] oxy}

o BRI, AyelPegRo(aSd ) Bhe A0 OTERS) TRIVEP BreppPhemdacetate
1 e bRt BB U5\ BB SGFIPRSaE (i Hidbrmo

repared accor procedure us

f or Ppladiamat) a@eﬁats (53 Qvag; 33(3@n{m@k)anzi tq}\ozthp tczlylphpenmn@ (2.00g,
1 Y. dn%b‘ 'ﬁ/@f& t%tl)’rt.ed )t?g%thér ¥ tbREMS (orhfl dIMB0F @ tHadr A¥Bgen for 5

roxymet
et hirbuiisi ﬁ(ﬂ}er pa@lm@ the pbactiph)was dlpaﬁd)mthaaihyj acetate (150ml) and 4M

(E SAPEA BT 1A soEh 8D A o 5, s T
as nhﬂuk&)vxmomtdr@d%ﬂ)L@ﬁTéﬂbB@ﬂOéh@Gﬂlé]&gafh&thase separated and
reduced in vacuo. The residue was purified by flash column chromatography
15 silica gel eluting with a solvent gradient of diethyl ether:pentane (0:100 to 25:75,
by volume) changing to dichloromethane to give the titte compound as a pale
yellow oil (12.6g).
'H NMR (400MHz, CDCl3): & = 7.30 (1H, t), 7.19 (1H, d), 7.13-7.10 (2H, m),
3.69 (6H, s), 3.61 (2H, s), 2.15 (3H, s) ppm.
20 LRMS (electrospray) : m/z [M+NH4]" 224, [M+Na]" 229.

Preparation 44: Methyl-(3-bromophenyl)acetate

Br o)
“CH,
o)

Acetyl chloride (0.70ml, 9.30mmol) was slowly added to a solution of (3-bromo-
25 phenyl)-acetic acid (20.0g, 93mmol) in methanol (500ml) at 0°C under nitrogen
. and the reaction was allowed to warm gradually to room temperature over a

period of 5 hours. The solvent was removed in vacuo and the residual oil was



extraction sol vent, and dichl oronet hane: net hanol : 880
anmmonia (98:2:0.2 by volune) instead of (95:5:0.5 by

wo edoatrepsas col unm eluent to give the title cpepmBIOEH/001519
as a colourless oil. '"H NVRO(400MHz, CD3QD): S =
7.17-7.07 (3H, m, 7.00-6.98 (1 H, d), 6.94-6.88 5
(4H, rr) 6.84-6.82 (1 H, d) 6.76-6.72 (1 H t),
6.64-6.62 (1 H d), 4.67-4. Qé’{'1)UH, t 4.57-4.5t6 .
( 2+¢l8%vved4'“2%c"('@ﬂm%'73ne4 daqd £ T?H'faq‘ﬁ ang cgpeentged in vacuo
( 4'119 ggoe thé ti@é co%p%lmﬂ%'é 2 é’@l@ur%sﬁ b1l§2(4@8§ 3H m,

-0. MNW—WOQMHZ 0312@!31 ®H= 7§)7 bﬁﬁq@*ﬂ% 1814:?((:1? @r&rfa&ﬁ 70 (3H,
[MH- 620. 10 Preparation 48:

3 ?33 %%ygulZS)%R) 2- {[tert But yl (di met hyl ) silyl] oxy}

52-[RMSHgbcoagpray) tmbr[biepNadt 258.) phenyl ] et hyl } am

no) propyl ] phenyl }-N-(3, 4- di nethyl benzyl) propanam de

OrBDMS O HNNCH3 HO/ CH3 CH3 HO 15 Prepared

ac Cweiliai’andm 45e B-(8-HARy-2-({(2Rj-2¢{{erpBatyd(ditmetyijsilyl]oxy}-2-[4-

usi ng 3-

[ ( mdrgxyf%éwfwmﬁfm)RBWIS*QV!}?'F‘}%&MOQY'!R!’Wd}r -H5{g:5-

3- -

et %ﬂg%ﬁlég?ﬁ%@oﬂ Pgﬁéw'lcia%yl ) - propanoi ¢ acid

(Preparation S g the appropri at@ am ne, C

substituting di chI rorret hane i nst ead of et hyl |acetate

di chl or

voIH

el uent to glvethetltle compound as a ite foam 'H
NI\/R(4OO , CD3OD): &—719718(1H dy, 7.15-7.11
1()1H , 7.04-6.92 (6H m, 6.84-6.82 (11-1, d),

§T%3§e%( g%_l}"ng]? dréetgéd 78r fr § e%} qStH% 5t031néf13§§3 éngg)Qz Ff(éh') 2 {[tert-

n) btyBnettnd)siBlaxyrg- (4-By®©xy-25hy(imxyrrse)thyl “Phesyl)- etm/lammO]—
rogkk/gg?ﬁﬁgé? :agné rC:ay lcg) (I9r1e gﬁﬂ%‘)—%h qs?r@? %ﬁﬂgﬁpﬁéte amine to

627g|vé WeHitte €d8pound as a whlte solid.

15 'H NMR (400MHz, CD3OD): § = 7.39-7.37 (2H, d), 7.28-7.24 (1H, m), 7.20-7.19
(1H, d), 7.14-7.10 (1H, t), 7.03-6.97 (2H, m), 6.94-6.90 (2H, m), 6.69-6.67 (1H,
d), 4.73-4.69 (1H, t), 4.64-4.56 (4H, m), 2.95-2.84 (4H, m), 2.69-2.63 (2H, m),
2.56-2.50 (1H, m), 2.48-2.44 (2H, t), 1.06-1.04 (3H, d), 0.82 (9H, s), -0.01 (3H,
s), -0.19 (3H, s) ppm.

20 LRMS (electrospray) : m/z [M+H]" 645 / 647, [M+Na]" 667 / 669, [M-H] 643 /
645.

Preparation 46: 3-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl}phenyi}-N-(2,6-
25 dimethoxybenzyl)propanamide



WD 2004/ 100950 PCT/ 1 B2004/ 001519 113 Preparation 49:

3-{3-[(2R) -2-({(2R) -2-{[tert-Butyl (di net hyl)silyl]oxy}
W0 200840098 dr oxy- 3- (hyd roxynet hyl ) phenyl ] et hyl P&mB2004/001519

no) propyl ] phenyl }- N- (2, 3- @ithydro-1

H i nden-2-yl ) propanam de OTBDM5S O H\ N\ N H HO

CH3 / HO 5 Prepared according to the procedure used

for preparation | 3-(3-{(2R) -2-[(2R)-

2-{[terf-butyD(i@DMshyl)silyl]oxy}-2y(4-hyd r@xS;HS- hyd

r oxynmet hyl - phgnyl )H

F [ OR

ethyl a ) Qr 0panoi

(Prepar 51) andj appnopriate gn ne

subst i di chl or GHgt hape~# nst ead of et etate
as extraction, and di chl oronet hane: s&t hahol : 880
amoni a (97:3:0.3 by volune) 10 instead @f4 (95:5:0.5

by volH@re) as columm eluent to give the title conmpound
as a white foam 1H NWR (400MHz, CD3CD): 5 =
7. 1Prepafsd a6ddrdiny to hedarce@lre(ulidd fo) prepafBiondt 66ing B-(8-{(2R)-2-

m  [Gr e bub ety ooty hosma sy

( 2HethgAnin®-g#5pya)-pferyDibrofahoic 2. &dd 2. #Refdratibn 155Ad) and  the
3 32,00 (20, ), L0a T 02 (3 &) 0,82 (9H, 5],

0. pRPrEiipte @mine psulstituting d'é‘iorﬁﬁ‘ﬁ\th neNstead of ety eetaie as the
. MbgrddibhlssivERBto divédriNaltitle@émpoulvhiHk-a {#ibw fBagpar ati on

50: 4-{(1 R-1-{[tert-Butyl (dinethyl)silyl]oxy}-2-[((1

R) - B4 Nk 3a6dvdz, EB;0D): 5 = 7.20-7.15 (2H, m), 00-7.06 (1H, 1), 6.98-6.93
di hydr oi soqui nol i n-%(l -yl)-3- oxopropyl?p eny § -

met (BH. a0k P 3%RBBAAREL M| §.68-6.64 titbxd)ne.6Rya.5pKhad), 4.70-4.67 (1H,
OTBEM 524156 \2l, 4), M .35 4),13.74 (6H, s), 2.94-2.86 (2H, m), 2.81-2.77
10 (2H, t), 2.67-2.59 (2H, m), 2.52-2.46 (1H, dd), 2.39-2.35 (2H, t), 1.02-1.00 (3H,

d), 0.78 (9H, s), -0.04 (3H, s), -0.23 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 637, [M+Na]" 659, [M-H] 635.

Preparation 47: 3-{3-[(2R)-2-({(2R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-2-[4-
15 hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]pheriyl}-N-(Z-
ethoxybenzyl)propanamide
OTBDMS 0 /\CH

H Q 3
N

Iz

CH
HO 3

HO

Prepared according to the procedure used for preparation 1 using 3-(3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
20 - ethylamino]-propyl}-phenyl)-propanoic acid (Preparation 51) and the

appropriate amine, substituting dichloromethane instead of ethyl acetate as the



HO WO 2004/ 100950 PCT/ |1 B2004/ 001519 114 Prepared

according to the procedure used for preparation 1
w@2i0ago®sq 3- { (2R)-2- [(2R)-2-{[tert--butyl PCT/IB2004/001519

(di met hyl ) silyl]oxy}-2-(4-hgdroxy- 3- hyd

roxymet hyl - phenyl ) -

et hyl am no] - pr opyl } - phenyl ) - propanoi ¢ aci d

(Preparation 51) and the appropriate am ne,

sungtra@ttqnngolmr&ha@d sieblaramethanetraaiapel: 88R\ammeBiea(98:2:0.2 by

t
G chPErBICPRRE AR By siie) ap cquan Sige Iy, give the tte
vol enwpound asadcabfurieesoh: 0. 5 by vol une) as col um

el ol e b SbYEs oéPsb@ $= 9701?%2“{3 mfj‘j@g@%gﬁ["ﬂl élo4-6.88

re ($H 98N 66 82-6(KH(1H,19), 6563178 (83, (),16 H4-6362 (BH,78); .6774.64 (1H,

gu"%?o@q%w? 528 gBhs, ol Ofﬁﬁgﬁﬁr* Gy 28232 4 . 263-

26 &o@ H451 H,
?)1122573@&2 rﬁg %%‘IH%46)(3H ¢ 1%756% tz"M 0 @3 ), 0.79 (9

( 3HS).sP,04 (@ng) 323 (3Y, sg)mam L’RI\/IS (e| ectrospray) : m ]
[52/&%@@&3"&%% \*nfi2Bvi+Hied (4 e3P Preparation

@iS {(2R) - 2- [(2R)-2-{[tert-ButyI(di nmet hyl ) si |yl ] oxy}-

hy d ro re(}ar:?t'hy dr oxy & med tﬁ; [(2 ﬁ@)é%-m?g-ln%ur%ﬁ‘dlg?ec)thw?'Iyl]rgxy}'z [4-
eny Ih)ydpo)qpa#(hydroxgmedhm'm{dvm]&hyl}aﬂﬂ nojiBopyilphinyl}-N-(3,4-

S:Zﬁ ﬂp@ﬁcor n ,ﬁg’%hprogedgge used for

(3-{(2R) - 2- [(Z(RTBQN{s[tert butyl(dl nel'd1yI)S|IyI]oxy} 2-
(4- hydr oxy-3-h droxynethyl
phenyl ) - ety ~
(Prepar 3

brown s#
s),

714 (11-1, t)° 7.99-7.02 (3H, .
6.75-6.73 (1 H, d), 4.92-4.90 (1 H m,
(2H, d), 25 3.37-3.32 (1 H ), 3.20-3.15

‘f 5 Preggred accc);grd?ngot% tgﬁ% pwéce%%)ré u%éc? %c;rzﬁrggargg’(l)_l!i 1rnsing 3-(3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silyl]Joxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino}-propyl}-phenyl)-propancic acid (Preparation 51) and the
appropriate amine, substituting dichloromethane instead of ethyl acetate as the
extraction solvent, and dichloromethane:methanol: 880 ammonia (98:2:0.2 by

20 volume) instead of (95:5:0.5 by volume) as column eluent to give the title
compound as a white foam.

'H NMR (400MHz, CD3OD): & = 7.19-7.18 (1H, d), 7.15-7.11 (1H, 1), 7.04-6.92
(6H, m), 6.84-6.82 (1H, d), 6.68-6.66 (1H, d), 4.70-4.67 (1H, t), 4.61-4.60 (2H,
d), 4.23 (2H, s), 2.90-2.84 (4H, m), 2.64-2.59 (2H, m), 2.53-2.46 (3H, m), 2.20
25 (6H, s), 1.03-1.02 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.
~ LRMS (electrospray) : m/z [M+H]* 605, [M+Na]" 627, [M-H] 603.



2.68-2.62 (1 H nm, 2.45-2.40 (2H, t), 1.15-1.14 (3H,

d, 0.81 (9H, s), -0.01 (3H, s), -0.18 (3H, s) ppm
w2009 00950 PCT/ | B2004/ 001519 115 LRVS  PCT/IB2004/001519

(el ectrospray) : mz [ MH #H3488, [ MtNa]+ 510, [MH "

486. Preparation 52:

Met hyl -3-(3-{(2R)-2-[(2R)-2-{[tent-butyl (di nethyl)sily

| ] oXy} -

2- Pacpyration-y -49: hy 3ridriRRe2- KﬁR)&r&ﬁ%ﬁtﬁVWmm%ﬂvpu%y}-Z-m-

L o T
pr

dror-tHiiiBden-Asil ypgopaidmyide3 -
(3-{(2R)-2-[(2R) -2-{[tert-Butyl
(di met hyl)silyl %ox -2-(4-[ benzyl oxy] - 3-
hydr oxymet hy! ¢ ) - et hyl ami no] - popy! ]

atl

4. g_go : (2H d) 3.59 (3H s),
2 m, 2.61-2. 49 (5H m, 1.01-1.00 (3H,

i\/é (9H, s), -0.06 (3H, s), -0.24 (3H, s) ppm
15 LR (electrospray) : mz [ MH + 502, [ MtNa] + 524,

13- 3 2R)-2-
furrbpasHbeoR Rt ol vsed o prepmraton 2 {(2R2ER,

1] %&tp}t butyl(é‘ methyl)suly ]oxy} -2-(4- hydroxy—3 hydroxymethyl pxenyl)-
e L
CClappraprigks agingsiGubstituting dlchloromethane instead of ethyl acetate as the
extraction, and dichloromethane:methanol: 880 ammonia (97:3:0.3 by volume)
10 instead of (95:5:0.5 by volume) as column eluent to give the title compound as
a white foam.
'H NMR (400MHz, CDsOD): § = 7.19-7.09 (6H, m), 7.02-6.90 (4H, m), 6.68-
6.66 (1H, d), 4.70-4.67 (1H, dd), 4.60 (2H, s), 4.56-4.49 (1H, m), 3.21-3.15 (2H,
dd), 2.91-2.81 (4H, m), 2.73-2.68 (2H, dd), 2.65-2.60 (2H, dd), 2.54-2.49 (1H,
15 dd), 2.43-2.40 (2H, t), 1.04-1.02 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H,

s) ppm.
LRMS (electrospray) : m/z [M+H]" 603, [M+Na]" 625, [M-H] 601.

Preparation 50: 4-{(1R)-1-{[tert-Butyl(dimethyl)silylJoxy}-2-[((1R)-2-{3-[3-(3,4~
20 dihydroisoquinolin-2(1H)-yl)-3-oxopropyljphenyl}-1-
methylethyl)amino]ethyl}-2-(hydroxymethyl)phenol

OTBDMS o
H

N
e
HO CH,

HO



Prepared according to the procedure used for
preparation 38 using nethyl - 3-
W ¢@Re@5@m nopr opyl ) phenyl ] pro panoate (PrepeCEHIB2064#/001519
54) and [ 2-(benzyl oxy)-5 W042004/ 100950
PCT/ 1 B2004/ 001519 116 ((1
R) 2-brono-1-{[tent-butyl (di nethyl)silyl]oxy}ethyl)phe

I net hanol (Preparation 39) to fg| ve the title
seRfied SCePTHingviA the IPFOCPF’N‘IWII?e@490 War@m)lsms H(3{(2R)-2-

7 4f%l%%ﬁ{géﬁlﬁutmgim&h%sn§g% @ah‘*hymoxg(ﬁé ﬁ%roggﬁ%TQﬂpﬁényl)

86 (3
m emyagnmobgropglypheayl)jpropgn@g (gm s{Prepaigtion. 781) 4land  the.

’ a%BrQ%ggFS%mﬁé)Hsuﬁ%m%&g%%ﬂog&e@%e lﬁﬁlﬁgg o?%thyq %Cetate as the

(t‘el estradiprsgient, and dididididrmetape:ridihalgl+ 882 4mmonia (96:4:0.4 by
Pr epa at i Q

vet OO HRF T 3558 0By HRRY PF SoMIR bRt 18 piyR the fitle
0 Ciddmp6Gtidd asav&lﬁ]td:fbapared according to the procedure

R) - MR GBARG, pERnBl 23 BRI ST 0 iSEh Al s 6.90 (3

hydrnﬂChlsqtﬁ de (1+G F’d epF028.6P M ), U 104 68 (4 h%%&'%m 54 (2H, m),
ound as a rovvn oil. 1H N

TR st oy S TS 507 Tprs Sap S5 P800 (4H, m)
23 6. iz e (ki siiod lon2efioBedn o) 00

MZ(\BFN/}H-X]-OQQ@HF&)@pmatlon 55 Met hyl -[3-((2R)-2-{[ (1

phenW&Mopangwg g:[lggﬁr%‘;o?:gg\h%ﬁﬂggzgé%m&%%

Prepared accordi ng to the procedure used for

P8 RBEBAARn0, 1 e TR IR et Bty it giiylony)-2-4-
gi VahydRéxyi-BiHydrexyraemytphasylRetylamino]srbplitigienydlprdpanoic

acid
OTBDMS 0O
H
N
OH
CH
HO 8
HO

Prepared according to the procedure used for preparation 36, using methyl-3-
20 (3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-

phenyl)-ethylamino]-propyl}-phenyl)-propanoate (Preparation 52) to give the

title compound as a brown solid.

'H NMR (400MHz, CD30D): § = 7.27 (1H, s), 7.19-7.14 (1H, t), 7.09-7.02 (3H,

m), 6.95-6.93 (1H, d), 6.75-6.73 (1H, d), 4.92-4.90 (1H, m), 4.61-4.60 (2H, d),
25 3.37-3.32 (1H, m), 3.20-3.15 (1H, m), 3.04-3.00 (1H, dd), 2.91-2.83 (3H, m),

2.68-2.62 (1H, m), 2.45-2.40 (2H, t), 1.15-1.14 (3H, d), 0.81 (9H, s), -0.01 (3H,

" s),-0.18 (3H, s) ppm.



WD 2004/ 100950 PCT/ | B2004/001519 117 'H NMR (400MHz,

CD3CD): 8 = 7.54-7.47 (5H, m, 7.23-7.19 (1 H, t),
wQ@20240930® (1 H, d), 6.92-6.91 (2H, d), 4.64-BECBHB20W/001519

H q), 3.61 (3H s), 3.34-8529 (11-1, m, 3.20-3.12

(1 H m, 2.89-2.85 (2H, t), 2.62-2. 56 (3H, m,

1.71-1.69 (3H, d), 1.18- 1.16 (3H, d) ppm 5 LRI\/S

(eI ectros 22) eparation_ 56
iyMSde §tf¥ f%\k)opP/ale+7t%h%&®|[l}/'5N@ba’?ﬂ&a{M H]o‘*&@c OCH3
O Prepared according to the procedure used for
preparation 37 using net

( 2E) -
3- [ Breparatiash Pép Methriedr{3d- ﬁé&r)-ﬁl- R) %ﬁ@ﬁ@tﬁﬂ(@m@hylnwﬂ] oxy}- -

oS R ORI g S PSRt proll By -
B, phopano@te 7.04 (2H, d), 3.66 (5H s), 2.96-2.92

(2H, t), 2.64-: %B?) éz t), 2.14 (3H, s) ppm LRV
(el ectrosprayy - [ MFNa] + 243, [MPH] " 219. 15
PreparatiqQn 5X; Nﬁ |
( 2E) - 3- 7~ oxopr opyT) ph acry atQ/S%CCI:FB @)
A sol ut of 3- bronhphe et one (50.0g, 235mmol),
nmet pd” a | ate (40.4g3 sgimol) ,
pal | adi unfl1)acetate (7 9g, 35.2mmol),
' A&0-tol yl phosphine 20 (21.4g, 70.4nmmol) and
ylami ne (82nl) in acetonitrile (900nl) was
heaPepardd aedording Wmdes prodedlireogsstl firrprspdration Ber using methyl-3-

erj.o tion mxt was cQal ed

to @%@l%ﬁ%@ Stpi S dmetybrband b b et o

Pur h;fdr@@tmanyrkprﬁehymethymhMapp.egy%ﬁbﬁgr arapénebrét I ngpreparauon

with pent ane: et h acet changing to

1By ¥ Bﬂé’)etﬁﬁ\"r'ﬁePﬂ@PPPW @S@&@WUM as an orange orI

25 (1pAni)400i20eH. b8R8 L Pob.1 B3Q94 ARL%ldh-6.88 (4H, m), 6.65-
6.62 (1H, d), 4.67-4.64 (1H, m), 4.58-4.57 (2H, d), 3.59 (3H, s), 2.90-2.80 (4H,
m), 2.61-2.49 (5H, m), 1.01-1.00 (3H, d), 0.78 (9H, s), -0.06 (3H, s), -0.24 (3H,
s) ppm.

15 LRMS (electrospray) : m/z [M+H]" 502, [M+Na]* 524, [M-H] 500.

Preparation 53: Methyl-3-(3-{(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silyl] oxy}-
2-(4-[benzyloxy]-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-
propanoate

OTBDMS * 0

H
N _CH,

HO

~ Prepared according to the procedure used for preparation 38 using methyl-3-

[(2R)-2-aminopropyl)phenyl]propanoate (Preparation 54) and [2-(benzyloxy)-5-

20



118 1H NMR (400MHz, CD3QOD): 8 = 7.66-7.62 (1 H, d),
7.41-7.39 (1 H d), 7.34-7.31 (2H, t), 7.20-7.18 (1
woR00d)100960 43-6.39 (1 H, d), 3.77 (3H, s), 3.70r¢HR206H)001519
2.15 (3H, s) ppm LRMS (el®ctrospray) : mz [MN a]+
241, [MH - 217. 5 Preparation 58:

Met hyl - 3- {3 [(2R) 2- ({(2R) 2-[4- (benzyl oxy) - 3-

gg?/dro 'éat?{ hen Kp'mr%d;')%ﬁ t hyl y nog,I phe
ﬁ@ﬂawt.ama‘gl) w)gwei hed ﬁqé%pa@oﬁm browyasij.added i n

one pOI‘tIOI’] to a solution of

Irret hlyll NIgR( @00MH, -CDIQDR)S 2- ﬁfr%‘gn'% f&H,ym). of -A&t/H94 Y2kilJ fn), 6.69-
hl/g@(g?;ﬁgf ﬁé} ] @gﬂgéﬁj@étrﬁbﬁ 07 (2H, ), 471486 (1, m), 4.63:4.62 (2H,

&nod),e3.5@(BPas k2 8h2 T93ARH, 4} 2H3-7. 45E(ﬁhlorr) ), il mmoer(sH d), 0.78

ottt B R 0 R T S hour s and then |
al | QRS (alectampray) o m/p vy HE 692, fuKal’ 6THe net hanol was

renoved in vacuo and the 15 resulting aqueous
extracted with dichl oronet hane (3x75nl), the conbi ned

Or 0 PéESratiohS A NMdtAYI-3[(2R)WRARIN Jﬁ%ﬁﬂtb)phéiﬁw]fﬂ'obﬁﬁdaﬂém

sul fate) and the solvent renove n vacuo to yield an
orange foam This was puyrified by flash col um

chromat ography on silicg gel eluting with

di cii drong esJret.hang 880H,ammmoni a (95:5:0.5 by
vol urre) f e tltlern'pound as a yellowoil 20
(3.21 g)cH (400MHz, CD30D): 8 = 7.46-7.44 (2H,
ﬂ)),7387328 Hn)715711 (2H, m, 7.00-6.90

Sy Pyfised stgafdiig 0 e sloSergifs et ?%W"%;*a Ry 3og methy(3-
( 3H((2Ws) 2 {(169-11pihy(-8tHyl]BmippyrpropRMphéeyipplopaspatay hydrochloride
mz (ILrl\élE'éQ'a?ioﬁ7%) té %MJ tit?g gémpgf?nd as a brown oil.

'H NMR (400MHz, CD3OD): & = 7.21-7.17 (1H, t), 7.03-7.01 (3H, m), 3.61 (3H,
15 s), 3.11-3.03 (1H, m), 2.91-2.87 (2H, t), 2.64-2.54 (4H, m), 1.07-1.05 (3H, d)

ppm.
LRMS (electrospray) : m/z [M+H]" 222.

Preparation 55: Methyl-[3-((2R)-2-{[(1R)-1-phenyl-ethyl]-amino}-propyl)-
20 phenyl]-propanoate hydrochloride

O
H
@\/N /CH3

: 0
CH, CH,

Prepared according to the procedure used for preparation 52, using methyl-3-
[3-(2-oxopropyl)phenyl]propanocate (Preparation 56) to give the title compound
" as a white crystalline solid.



Preparation 59:
Met hyl 3-{3-((2R) - 2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-
w@ bopdnaseyoret hyl ) phenyl ] et hyl } am no) pr opyl ] phengd¥/m20p001519
oat e WD 2004/ 100950 PCT/| B&g04/ 001519 119 OH O OCH3
CH3 | / HO HO Prepared according to the procedure
used for preparati on 37 using nethyl-3-{3-
2R) - 2- 2R) - benzyl ox hyd r oxymet hyl
|(ohe|2| él{z(gloo Hz &D) 5y751;47 (go‘l—lym) 72):/5719(1H t), 7.12-7.10
hyd NG p pLyo
(Pr & par :Woé]i 95%1 XF&%@Y@ GPRECHEIE s), 3.34-3.29 (1H, m),
di cBlag- ﬁﬁﬁt(ﬁﬂnm)@BB%&ﬂ (2L 80 2@%@.566(3(-!951),51 018.69 (3H, d), 1.18-
changj 0:1 by volune) as colum eluent to
gi vggiltér:@kf’i%l)l%gh%onpound as a colourless oil. 1H NWR
(HOONNIS ((IB3@prayy : m/Z[MEHB2d, m), 7.16-7.13 (1 H,
t), 7.02-7.00 (2H, m, 6.97-6.93 (2H, m, 6.70-6.68
(1 H d), 3.63-3.60 (3H, m, 3.34 (3H, s), 2.95- 2.84
( 4Hpréparation562 . Msthy/R84[3{2-ox3phydphen{Bbtopahoate
1.07- ?05 (3H, d) pgm 1'E)QLRI\/'I)S (el g?targ‘sigtg?: n z
[ M-H] + 388, [MtNa] + 410, [MH" 386. Preparation 60:
3-{3- [(2R) 2- ({(ZR) 2- roxy 2-[ 4- hydr oxy- 3-
(hy Qheny Ayl 1@, no) propyl ] phenyl } propan
OH " HO®C H'HO 15 Prepared
accor di iy tol pr ocedure used for preparation 36
usi ng met hyl -3

B T

uat 8-[B42gixoprddydpheényllacryaterfRrepdration &7\Mu giee fiwsatitle ddinpound as
NVR §1400|\/Hzb CD3OD): 6 = 7.17-7.13 (3H, m), 7.35-7.33
(1 NQigngeob, 50" 7.20 (1 H, n), 7.07-7.03 (2H, d),

6. 79HANMR @DOMHACD;007s €177.27-793 (14, 9, X.247.60 (1H, d), 7.05-7.04
(2H, d), 3.66 (5H, s), 2.96-2.92 (2H, t), 2.64-2.60 (2H, t), 2.14 (3H, s) ppm.
LRMS (electrospray) : m/z [M+Na]" 243, [M-HJ 219.

15
Preparation 57: Methyl (2E)-3-[3-(2-oxopropyl)phenyl]acrylate

O

H,C N g-CHs

O

A solution of 3-bromophenylacetone (50.0g, 235mmol), methyl acrylate (40.4g,

469mmol), palladium(ll)acetate (7.9g, 35.2mmol), tri-ortho-tolylphosphine
20 (21.4g, 70.4mmol) and triethylamine (82ml) in acetonitrile (900ml) was heated

at reflux under a nitrogen atmosphere for a period of 16 hours. The reaction

mixture was cooled to room temperature and the solvent removed in vacuo.

Purification by flash column chromatography eluting with pentane:ethyl acetate

(90:10 changing to 70:30 by volume) gave the title compound as an orange oil
25 (54.3g).



3.52-3.47 (1 H m, 3.16-3.06 (3H, m, 2.91-2.87 (2H,
t), 2.77-2.71 (1 H m, 2.48-2.44 (2H, t), 1.23-1.21

W@ Ad4/10p5ppm LRVS (el ectrospray) : mz [ MtH] +PGl71B2004/001519
[MH- 372. WO 2004/ 1009501BCT/ | B2004/ 001519 120
Preparation 61:
(4-{2-[2-(tert-Butyldinethylsilanyloxy)-2-(4-hydroxy-

ac o NOTIRRONIERCBDY  THE 0 H ). 5 Bi-ph OB 0. 7-34-7.31

ac d
usgénili Ol?fet hd ?_1282@ g?%%‘é_i@% $ﬁ df ((3{7613{3@%?%7@(2@65) 2.15 (3H,

i mej) mm8| I anyl oxy) 2-(4- hydroxy 3-

' h I t at
(BRI T B A e B PR e B e
Ebrovvn solid. "H NWR (400 MHz, CD30D) : b 7.15 (2H, d),

(2 regéZHleE) 677((1) ’.1 H d%ﬁ{l%{&i@ﬂ‘)%-Q@F{ﬂ%@%@%zym\z{y)-&

%ggﬁy&oﬁﬁn{eﬁiyl)phmyﬂ)& Eﬁdnb&ybt(hng}anil?Gmigﬁyl]ph&nyliblﬁﬁanoate
, : s

(el ectrospray) : rriz ) 62

I\/;etgyl -1(54-{2(2R) [ (2R - ZN(tart but yl di pet h IsH&qu (0D

(4- hydroxy- 3-h qymet hyl p | am no] pr opyl } phe
nyl oOIBDMS Ni \ O gYCH3 HO Prepar ed
acc g to the|procedure used for preparation 37,
usi et hyl - 6 {(2R)-2-[(2R) - 2- (4- benzyl oxy- 3- hyd

roxthyl phe~nyl)-2-(tert-
bUWﬁrﬂbﬁ‘aﬁhﬂfdoﬂdee(mdongé shhsdlmﬁabw@mydd@mw )oa@ gblation of

1 Sk B2 L BB ot S e
(2'Flydl‘&(yméth%pﬁénﬁl}-etﬂ}lam?noq%réékll}tbhéﬁwl p?o%cfaie H, (Preparation
) (4.47g, 7.55mmol) in water (20ml) and methanol (30ml) at room
temperature. The reaction was heated at 40°C for 18 hours and then allowed to
cool to room temperature. The methanol was removed in vacuo and the
15 resulting aqueous extracted with dichloromethane (3x75ml), the combined
organics were washed with water (25ml), dried (sodium sulfate) and the solvent
removed in vacuo to yield an orange foam. This was purified by flash column
chromatography on silica gel eluting with dichloromethane:methanol: 880
ammonia (95:5:0.5 by volume) to give the title compound as a yellow olil
20 (3.219).
'H NMR (400MHz, CDsOD): & = 7.46-7.44 (2H, d), 7.38-7.28 (4H, m), 7.15-7.11
(2H, m), 7.00-6.90 (4H, m), 5.12 (s, 2H), 4.67-4.63 (3H, m), 3.62 (3H, s), 2.96-
2.84 (4H, m), 2.74-2.66 (2H, m), 2.61-2.55 (3H, m), 1.09-1.07 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]* 478, [M+Na]* 500.
25

"Preparation 59: Methyl3-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyllphenyl}propanoate -



d, 6.90 (1 H d), 6.70 (1 H d), 4.76 (1 H, s), 4.73

(2H, s), 3.71 (3H, s), 3.59 (2H, WO 2004/ 100950
weEanmneesn4/ 001519 121 s), 2.92 (2H, m, 2. 73PCLUIBI004/001519

n, 2.66 (2H, n), 1.12 (3H9n), 0.81 (9H, s), -0.02

(3H, s), -0.19 (3H, s). LRVS (electrospray) : niz :

[ MtH] + 488, [M+Na] + 510. 5 Preparation 63:

Met hyl - (4-{( 2&)l 2-((2R) - 2- (4- benzyl oxy- 3- hydr oxynet hyl

- 0O

phenyl ) - 2- t- bﬁ}[ yl dj_met [ xyﬁﬁ%l;yl am no] pro

, I no- pr opyI ] phenyl }acet ate

(P on 64) (7.00y, ~8mol ),

[ 2- (benzyl oxy)-5-((1 R)-2- brorm 1-{[tert- 10 butyl (d

i lyl]oxy}ethyl)p henyl] nethanol

(Preparation 39) (1 5.2g, 33.8mvl) and

d| |p$qwre@3abedsn’mﬂgam the drécetfurg us8d fdpreparaih S7Th@RE fhethyl-3-{3-

d d t
¢ ol STARPHerBs MS@ S mBIng P BRI ut od wi t h
et ln,y,broa%@hm@nmaﬁﬂ%mpmﬁymﬂég)ém@e W(P%p’a%hcﬁﬂ“@@)us substituting
sodi um hydr oxi us was extracted wt uI

%cétcgf%omﬁ@nfsnmh;analndsqﬁm@namﬁwané?ﬁ S0mrihendings e @0-10:1 by
Wi R/Blumé& RS doﬁifﬁ@@ldéhit ﬂl‘[ % %oGﬁB%ﬂJﬁﬁsésUéTbélBhﬂééseJn.
uri

gcruematerla was C rorratogra
( 90H MBI (¢ A0MIHzE HeED: drethahlh, mb . 08-7 sh(1dh tpr?etme.oo (2H,

L8R 54 0§55 g T 00 00 o 9,205
(21,8404 H, )0 2.7Q2H65 @2H, 6),83861-2.59, (3el|) m)51 00-1( 65'(3+$)d% ppm.

1Q2L§"‘é§1(9'§°t%P?>@1W%ﬁu H;i)sag ﬁ‘g '§ |418 3 S)%Bﬁ (1 H,

, 1.01 (3H, d), 0.84 (9H, s) OOO(3H s), -0.18
H s). LRVS (el ectrospr ag H; + 578, [ MtNa] +
60(?rep?r@b|gpat i on @%P: -{3- [(2R) -2- ({(2R -2-Hydroxy-2 -[4-hydroxy-3-

W%ﬁg&ro{éﬂn{eﬁ%%rﬁiﬁeﬁﬁ’ylﬁn‘i’iﬂlﬁ ﬂ%ﬁ?ﬂﬁhéﬁﬁ%ﬂp%no%md ’

15 Prepared according to the procedure used for preparation 36 using methyl-3-{3-
[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyi]phenyl}propanoate to give the title
compound as a white foam.

'H NMR (400MHz, CDsOD): § = 7.17-7.13 (3H, m), 7.35-7.33 (1H, m), 7.24-

20 7.20 (1H, m), 7.07-7.03 (2H, d), 6.79-6.77 (1H, d), 4.87 (1H, s), 4.65 (2H, s),
3.52-3.47 (1H, m), 3.16-3.06 (3H, m), 2.91-2.87 (2H, t), 2.77-2.71 (1H, m),

. 2.48-2.44 (2H, t), 1.23-1.21 (3H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 374, [M-HJ 372.




WD 2004/ 100950 PCT/ | B2004/ 001519 122 Prepared

according to the procedure used for preparation 41,
w@gioagoaysd hyl - (4- PCT/IB2004/001519

{(2R)-2-[ (I R) - 1- phenyl et hyl28mi no] pr opyl } phenyl ) acet ate

hydrochl oride (Preparation 65) to give the title

conpound as white crystals. 1H NVR (400 WMHz, CDClI3) :

6 7.22 (2H, d), 7. 17 (2H, d), 3.69 (3H, s), 3.60 (2H,

5s), 3355(1 H m, 2.79 (1 H m, 1.24 (3H, d). LRV

( ?Igpé;}arg?t?&g?] a%)561 ot 4 4}#%[2“({7%%&%5%&“%{&|I3§9loxy)-2 (4-hydroxy-

phehydrexpyietn miienybpihvianmelpiepydipaeaYNgertic A¢igr i de

CHSCHS(r) NH 10 Prepared according to the

procedure used %ﬁr\.ﬂl prepar ation 42, using nethyl-[4-

(Prearat| on 66) to give

crysfial s. 1H NWVR (400

) : . g)ZH d), 7.06 (2H,

d) HO 617 15 (1 H, q) °3.68 (3R s)OH.62 (2H, s),

, 3.18 (1 H m, 2.63 (1 H dd), 1.70

(3H Ko, 1.18 (3H, d). LRMS (el ectrospray) onlz

[ MtH + 312, [ M¢Na] + 334. Preparation .

%Pr@parmapqordm tprtBQWTQWéF%/P?edaﬁ)étp&?F@ra iory) 3gpisipg Mpthyl-(4-
? RS AeRa u%&‘i%etﬂ%/léllléﬁy@h@c@(iﬂﬁ)ﬁirék";ﬁg- for

enyl acetate to

gl hydrbbmneihtylphenyjqubylamlrwéprgpﬁ}wgnylaﬁqetatgFéﬁgeparatlon 62 ) to give
o ec%%%%%&%@/q%éé%%@@bzzi%[ 'e’/tle_l]par §t0i50nvg7:
2 {‘|4 -NINIRRYOB-Mifi£,28D-@Dj [ eT.15 Reitlyd), 698 (2t ki 1.0 (bidyg), 6.83
10 2'(hfll,'m), 6.64 (2H, bd), 4.67 (1H, s), 4.60 (2H, m), 3.43 (2H, m), 2.71-2.92 (3H,
m), 2.55 (2H, m), 1.04 (3H, m), 0.83 (9H, s), 0.00 (3H, s), -0.18 (3H, s).
LRMS (electrospray) : m/z [M-H]" 472.

Preparation 62 : Methyl-(4-{2(2R)--[(2R)-2-(tert-butyldimethyisilanyloxy)-2-
156 (4-hydroxy-3-hydroxymethylphenyl)ethylamino]propyl}phenyl)acetate’
OTBDMS

%
O
CH _CH
HO 8 o)
HO

Prepared according to the procedure used for preparation 37, using methyl-(4-

{(2R)-2-[(2R)-2-(4-benzyloxy-3-hydroxymethyl-phenyl)-2-(tert-

butyldimethylsilanyloxy)ethylamino]propyl}phenyl)acetate (Preparation 63) to
20 give the title compound as a yellow coloured foam.

'H NMR (400 MHz, CDCl3) : § 7.14 (2H, d), 7.04 (1H, d), 7.02 (1H, d), 7.00 (1H,

d), 6.90 (1H, d), 6.70 (1H, d), 4.76 (1H, s), 4.73 (2H, s), 3.71 (3H, s), 3.59 (2H,



hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl }am i no)
propyl ] phenyl }-N-[2-flu oro-

wG2qounodosuor onet hyl ) benzyl ] acet am de OTBDVE HPCTMIB2064/001519
HOCH3 I / \ N H HOF RIF 5 Prepared according to
t he procedure used for preparation 3 using
(4-{2-[2-(tert-

but yl di met hyl si | anyl oxy)-2-(4-h droxy 3hyd roxynet hyl -
Pheshy ERBL @Y T APt Gy BIREAT SELH 2 M), 087 (OH, 5), -0.02
(Pr(%PF‘QT‘td)QQ ﬁ.’lh)s)and the appropriate amne to give

trtf'e conpound as a white foam 1H NVR (400MHz,

CDIJRWYIS (eleetrqsmgy)( 7oz [MrHT 7488 [M+BR (719, m), 6.62 (1H,

d), 10 6.05 (1 H m, 4.75 (2H s), 4.61 (2H, t),

4.55 (2H, d), 3.68 (2H s), 2.95 (1 H m, 2.83 (1 H,

6) , Pipatatidit], 68) , Metby- (@&HR)GB [(ZR)@EJ(%MZMXV-M@Groxymethyl-

(3H Sgsghg?fe%%b&y@g}%wgﬂ %\gexy eﬂ’sy?ai%ﬁ%é]8?3pﬁ¥3henyﬁace’tate

{4 [(2R)-2- ({(2R) - 20fBOMS - But yI (di methyl ) si | yI]oxy}
2-[ 4-

Methyl-{4-[(2R)-2-amino-propyllphenyl}acetate = (Preparation 64) (7.00g,
33.8mmol), [2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-
10 butyl(dimethyl)silylloxy}ethyl)phenyllmethanol  (Preparation  39)  (15.2g,
33.8mmol) and diisopropylethylamine (4.36 g, 33.8mmol) were heated in
diemthylsulfoxide (50ml) at 90 °C under nitrogen for 16 hours. The mixture
was cooled and diluted with ethyl acetate (250ml) and basified with 1M
aqueous sodium hydroxide. The aqueous was extracted with ethyl acetate (250
15 ml) and the combined organics washed with brine (3x200 ml) and dried
(magnesium sulfate). The crude material was purified by chromatography
(90:10 dichloromethane:methanol) to furnish an orange coloured oil (9.86g).
'"H NMR (400 MHz, CDCl3) : § 7.32-7.43 (5H, m), 7.13 (1H, d), 7.17 (1H, m),
7.15 (2H, d), 7.07 (2H, d), 6.88 (1H, d), 5.10 (2H, s), 4.73 (1H, m), 4.70 (2H, d),
20 3.67 (3H, s), 3.57 (2H, s), 2.68-2.91 (4H, m), 2.48 (1H, m), 2.37 (1H, m), 1.01
(3H, d), 0.84 (9H, s), 0.00 (3H, s), -0.18 (3H, s).
LRMS (electrospray) : m/z [M+H]" 578, [M+Na]" 600.

Preparation 64: Methyl-{4-[(2R)-2-amino-propyl]phenyl}acetate

SN

C:;H3 CH3

o5 H,N



124 Prepared according to the procedure used for
preparation 3 using (4-{2-[2-(tert- b utyld i nethylsi

wO a0oyhaney) - 2- (4- hyd roxy-3 hyd roxynet hyl - PCT/IB2004/001519
phenyl ) et hyl am no] pr opyl } pk8nyl ) acetic acid
(Preparation 61) and the appropriate amne to give
the title conpound as a white foam 5 1 H NVR (400VHz,
Ch3CD): 6 = 7.31-6.85 (11 H , 6.62 (1 H.d 5.63
(1 }Ef’rgngrgad agcarglingin thg)(p’rogfe_%g)@fe or p Pagqtlgg)zvzﬁsw}g’ rpethyl-(4-
3. 48 ARB1[($’)-1-8n8Byl&thiAarnholpfofiBphil)aditate 0. 90 (9Mydrochloride
s), %2(’%0 [((3|‘? %) , ﬁyO gﬁ(? 3®I—{p s@BpmM{RMS Y
(el dRrapesationydd) to give tnaviitle compaund re NYjte chsdalsy v H) -

575. . At T =
Cer t HUIGTRRED MEATER SR G ) Tat] (B9 369G o 300 (21

cHNMEYUNES (1H, rmp 28 @ H, b)), Tigd @bi, ld).ty of the conpounds

et o SEREERR A TSt KR BENENel 220 on may be

determined by the neasure of the effect of beta-2

adrenerqgic, receptor stinmulgtion on electri j el
St reﬁ.l'PBg'?ﬁ'-oé‘ont raction of Ylhinea pig tr acﬁ@"gk‘¥l'ﬁ'§§g)'2'[(1‘?)'1'
Ui . . g .

! %ﬂl&h?l&%ﬁ%rg‘g&%h%ﬁc@tﬂeWcﬁacmmma pi gs

(47 g) are k asghym ation 20 and
exsangui nat'ﬁ)n é om S artery and the trachea
. 3o

atiops are3obtained from
plA._stalting e di Bection i medi ately
beloi  ariynx and taking 2.5 cmlength of trachea.
of trachea is opened by cutting the
¢@rti Nage opposite the trachealis nmuscle, then

tra | ONSy. 3= rii ' 1de

cut PiRe R ASPEnE R osrdikl el bRz Aidg methyti4
i N F2adxoqrgpy)phahyifcetite o Peatdration [66¢ ddsgive de ttitleoogipound as
t he er an | oner cartilage bands. The strips are

equi"l’Lﬁi CJY%@,S' un-tensi oned, for 20 ninutes in a

nodi H RMRK(@RsMRZzN81,0m)f f &7, 5355818 KSDI7 [214,0d) J08 (RH, d), 4.61
3 pM I ndonet haci n &SI ma 17378), 10 M Guanet hi di_ne

(S gt a3526§ (Bdsh ﬁiﬁq RRnok $13q GHya). 1FB5BY, MedBS(1H, dd),

at 3y asg8qsi §h 95% 02/ 5% C02, before applying
an SOF?WW(%I tegsi’onﬁof | g. The &reeparati ons are

al | dviRMSt(eleetesprayr:ani [MaH]a31 2 {Mtélal 3340 2004/ 100950
PCT/ | B2004/ 001519 125

Preparation 66: Methyl-[4-(2-oxo-propyl)phenyl]acetate

O.
)Oj\/©/\”/ CH,
O
H,C

Prepared according to the procedure used for preparation 43, using methyl-4-

20

bromophenylacetate to give the title compound as a clear oil.
LRMS (electrospray) : m/z [M+Na]* 229, [M-HT 205.



45 mnutes, during which tine they are re-tensioned
(to 1 g) twice at 15-mnute intervals. Changes in

W@ equgitans@r e recorded and nonitored via standardI/IB2004/001519
i sonmetric transducers coupl®d to a data-collection
system (custom desi gned at Pfizer). Follow ng the
tensioning equilibration, the tissues are subj ected to
5 eI ectrical fjeld stinulat

5 Cbes o ! & O B R R oIy oy} 2.
0. 1hg?f099]'35' )mrg j"ﬂe&@l)’aﬁeﬁ qeﬂh@f}hh{me"ﬁaﬁylxlmérﬂﬁfim&ﬁluom-

Vol t conti'nuously throug out "t'he |

ex pe(irifueronetisylifenzyacetanteoni ¢ choI i nergi c nerves
in the trachea results in nonophasic contractions of
the snooth nmuscle and twitch height is recorded. The
organ bat hs arergomst antly 10 perfused with the
above-descri bd Krgbs Rl nger buffer by nmeans of a

peri st al flowrate 7.5 m /

m nut e) ughout t le - wWith the exception
of whep bet a- 2 agomHst dccopidi ngit o nr esent

i nv&di onYi s added, thé puny i henNst opged~for the

time of the cumJIatlve dosmgtothbI | ang
agai n Hter maxi mal response is 15 reached

wash-out period. Experinmental protocol fa@_@assessnent
of potency and efficacy Follow ng equili et
EFS, the peristaltic punp is stopped and the

B epedRire®ascorfing e dhe prddedaresiistl for gmra:ti‘on®QsinP’I(4-{2-[2-(tert-
i soprenpal i ne l‘éﬁ’flﬁgmﬂ 156%?7325# to_establish a maxi ma

r esBBW%n?Wyls Op-2ridmsr oY OYRE! nt r acti | e EFS

20 pRs larmhsmrémpﬁaapa’@ubs ablaen(pe@wsﬂo@utﬁwver and the

aperlo of m nut'es | owi ng the primng and
vvasﬁp@r@P"?@c%O'Q?)FO ga/estheﬁ&epam@w%aﬁ@wmf@ﬁp@ﬁm i ne

'S ¢Ifi‘rr\fMIQ 486‘[&#3{‘%?) bd)le?su?e%sQ%Ig% ef‘§ 'er‘é”ztﬁﬂ J6).62 (1H, d),

ans o
ms. 6g)5h(aHf m)pd.76r(eHe sRrL81 (2H, dbm&zﬁl(%td),om%'(hld s) 2 95 (1H, m),

cnazgp (LR RPIRG: Hie o8 ok oauef shatdlaherao @r o

wasppth.again for 40 m nutes before comencing a

It tQ,i [ I nt |
cont RS it StosBiab T BHFEREL cor i ng 1ot he pr esent

i nvention. Beta-2 agonist responses are expressed as

ercentage inhibition of the EFS response.
ﬁ‘iat Bropaigbanst 6% e2- {Mﬁﬁaﬂ (s{é-%ﬁ)b%r{[é%mgl(qhg\ethyl)mlyl]oxy}-2 [4-

i nhi

30 TRdre g By FroRgeeyifiieieleamitoNtoph Qhghi M-
for plhenalemyimetam:deaccor d| ng to the present invention
refers to the concentration of conpound

OTBDMS

H
N

O /\/@
CH
HO 3

HO

=



required to produce half maximal effect. Data for
bet a- 2 agoni sts according to WO 2004/ 100950
weEanAneesn4/ 001519 126 the present invention BCEIB2@01519
expressed as relative potemdy to isoprenaline defined
by the ratio (EC50 beta-2 agonist)/(EC50
| soprenaline). Confirmation of beta-2 nediat ed

fungtional activity Beta-2 agonist activity of test
onEHRHIS PECarEHGIt o PSR G IRed P DEBBTAoD LHETE (4-(2-{2-(tert

hOWBM@[dlmBﬂiy%ﬂaﬁﬂomlis(MHWH@%HyﬁR))@erWIl 0 beta-2

agoni st accor t he g esent |1 nventi on,

pr epheRx) eéi%aram@?qcsﬁawliph@nw tic (reld aPﬁeWrﬁm 0161)45 and the-
m n%gﬁﬁ))pn et ﬁQQo Me'tﬁe tlﬁéé@lﬁg}ﬁ&&i égg%‘?ﬂe\%%eta 5

ant agoni st I ch esu tsin e case
rfedi' AtNVR#O@IHz] BDaOP):gh+ Wedr1e6 8Ai( tHom),th@2 (Bt d), 5.63 (1H, m),

Foude sk “7rees S TEeS LN ol mtdr ) £ T o0 e+, )
thleo Qﬂ(@ﬂegz eon(zwails?gotmeHha)/eprheeE teist ed sho;/vszd

oct FEOIE RS NG e ol Sl B
alternative, the agom st potency for the (32 receptor

of the conpounds of the fornula (1) may al so be
t &bbrewatigus t he neasure of 15 the concentration of

COWQWS&%HIH&M@M]&WW@ present invention required
to produce hal f° maxi mal effect (EC50) for the (32

receptor. Conpound Preparation 10 mM 100% DMSO
(di met hyl sul f oxi de) stock of conpound is diluted to

requhwﬂoseﬁviggéretﬂ%b&}np{%a'}@ofﬂ?@lsg@ dose is used

to construct a | uti on curve,

all in 4 %DVSO. |soprenaline (Sigm, 1-5627) was used

as a st ambarapilitn af\tbeycampaindgesft thenterimgla ¢bntor ett as potent p2

[ £
1S o PRSI BB o] s Ble AR i o dotermined by
Hamilnee me@gareygf tbelelﬁecirddmmmemgrgiexpcmei stgnulhton on electrical
[ | tar om Kobhi | ka et al.
adBiimyef oRRE o TR b vgphedpliB,
Phar macol 33: 133-139 1988 CHCh12) were grown in
Dul KauigesspigEMcheBUT M X F12 (G bco, 21331-020)

2P LAEE il BuliobophE) «PSSRBR B i, Epaeptcaton
PIY 513, exsanguination from the femoral artery and the trachea is isolated. Four
preparations are obtained from each-animal, starting the dissection immediately
below the larynx and taking 2.5 cm length of trachea. The piece of trachea is
opened by cutting the cartilage opposite the trachealis muscle, then transverse
sections, 3-4 cartilage rings wide, are cut. The resulting strip preparations are
25 suspended in 5 ml organ baths using cotton threads tied through the upper and
lower cartilage bands. The strips are equilibrated, un-tensioned, for 20 minutes
in a modified Krebs Ringer buffer (Sigma K0507) containing 3 uM Indomethacin
(Sigma 17378), 10 pM Guanethidine (Sigma G8520) and 10 uM Atenolol (Sigma
AT7655), heated at 37°C and gaseed with 95% 0,/5% CO., before applying an

30 initial tension of 1 g. The preparations are allowed to equilibrate for a further 30-



WD 2004/ 100950 PCT/ | B2004/ 001519 127 500 pg/ m
geneticin (Sigm, Gr7034) and 10 pg/m puronycin

w@ BogrenosiP8833). Cells were seeded to give abpCi/TE20040601519
confluency for testing. As®ly Method 25 pl / well each
dose of conpound was transferred into a cAWMP-
Fl ashplate(r) 5 (NEN, SMP004B), with 1% DVSO as basal
controls and 100 nM Isoprenaline as max controls. .
Thi 45 wisutes.| durieg wihich Betthey atkdie-iespioped £ bo) fwiggpt 15-minute

PB S t Wl ' , '\
oS RSy LAY BB P 8 i sander
st i isuinatricoiransgtitens qovpid BMvPdateB)ollestiqri systami(odstomt-designed at -

oy RO Pl BT W30 B b

addéletipinalofield GlinpllationvB A S )dedieg tthe followfirige pa(ddaders : 10 s trains

Neveiby Rt i ade i S, ot AR idFaMmmanage (25 Vol

tlggli@ftmhdﬂﬁ% ftl@rbgghémtrtﬁbelg?@h hl“rﬁflu.‘hs .expedmin UBES aff postgganglionic
-CAMP. bound to the as te(r) was, quanti fi
us i FhpTRerein, A8HRS KOAPe BAERSH dheuls By anoRkaE iCHB{rag'O“S of the

ef f sabscHub®E ahdMwiteh eidp® $€ rd RFdsH) SthedaiganViihs are constantly
expressed as 15 % | soprenaline activity and fitted

19si perfusedo withp fhey ralave-desgiiRedl Kebs Rindgasbyffgisbpeligans of a
upgidihiat gsp gggwn@ﬁmg,f IR P w.élhlmgﬁﬁlﬂbpqmgghout the

fo
the present invention that are illustrated in _
exagxnesinent; withsthebexeepiinovpiaw(ign a deie2Eagonigleaogasging to the

0. OBI%S?M Iﬂfvgng?ﬁ ?{“é?]%edﬂ%e : %ﬁ‘ng 'if ct)ljr?cﬁ* Qbd fl)dyﬁirgf(\%ﬁ%Tg of the

the™activ e conpounds nmul a
Nunrbemulgtiveé doaingdtoc tePbath2 and tstarited) aghin after. 0Exima response is

& O W2 wen@uflBdiod 0007 7 0.028 8 0.010 10

Experimental protocol for assessment of potency and efficacy

Following equilibration to EFS, the peristaltic pump is stopped and the
preparations ‘primed’ with a single dose of 300 nM isoprenaline (Sigma 15627)
to establish a maximal response in terms of inhibition of the contractile EFS
20 response. The isoprenaline is then washed out over a period of 40 minutes.
Following the priming and wash-out recovery, a standard curve to isoprenaline
is carried out on all tissues (lsoprenaline Curve 1) by means of cumulative,
bolus addition to the bath using half log increments in concentration. The
concentration range used is 1% to 1%/3%® M. At the end of the isoprenaline
25 curve the preparations are washed again for 40 minutes before commencing a
second curve, either to isoprenaline (as internal control) or a beta-2 agonist
according to the present invention. Beta-2 agonist responses are expressed as
percentage inhibition of the EFS response. Data for beta-2 agonist are
normalised by expressing inhibition as a percentage of the maximal inhibition
30 induced by isoprenaline in Curve 1. The ECsy value for beta-2 agonist
according to the present invention refers to the concentration of compound

required to produce half maximal effect. Data for beta-2 agonists according to



12 0.009 13 0.013 15 0.056 20 WO 2004/ 100950
PCT/ | B2004/ 001519 128 CLAIMS 1. A conpound of
wo eoomb@s(1l): OH O \ N)~ (CH2)n QL -r | \ P/(E4804/001519
(1) HO wherein the (CH2)niG(=0) QL group is in
"position neta or para, nis |l or 2 and 5 Ql is a
group selected from R RILR R R2 | I \ (CHOP R3
*NR3 NR 4 wherein at least 2 of RL to R4 are equal
t o Hheaprgseat grvenlor arg ReN resseghas e¢lati@ potermy to isoprenaline

i . . | ), i 1- C4
S noheRang e G Y S S ol
formrula RL R R R3

Confirmation of beta-2 mediated functional acfivity

Beta-2 agonist activity of test compounds is confirmed using the protocol

5 above, however, prior o constructing the curve to beta-2 agonist according to
- the present invention, the preparations are pre-incubated (for a minimum of
45 minutes) with 300 nM ICI 118551 (a selective B, antagonist) which results in
the case of a beta-2 mediated effect in a rightward-shift of the test compound

dose response curve.

10 It has thus been found that the compounds of formula (1) according to the
present invention that have been tested show a relative potency to Isoprenaline
which is comprised between 0.002 and 2.0.

According to another alternative, the agonist potency for the B2 receptor
of the compounds of the formula (1) may also be determined by the measure of
15 the concentration of compound according to the present invention required to

produce half maximal effect (ECs) for the B2 receptor.

Compound Preparation

10 mM/100% DMSO (dimethylsulfoxide) stock of compound is diluted to
required top dose in 4 % DMSO. This top dose is used to construct a 10-point
20 semi-log dilution curve, all in 4 % DMSO. Isoprenaline (Sigma, 1-5627) was
used as a standard in every experiment and for control wells on each plate.

Data was expressed as % lsoprenaline response.

Cell Culture

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human p2
25 adrenergic receptor (from Kobilka et al., PNAS 84: 46-50, 1987 and Bouvier et
al., Mol Pharmacol 33: 133-139 1988 CHOpB2) were grown in Dulbeccos MEM/
NUT MIX F12 (Gibco, 21331-020) supplemented with 10 % foetal bovine serum
(Sigma, F4135, Lot 90K8404 Exp 09/04), 2 mM glutamine (Sigma, G7513),



R2 10 R3 or R5 R4 wherein at least 2 of R1 to R5 are
equal to H wherein Rl, R2, R3, R4 and R5 are the sane
w@eooditédosr ent and are selected from H, Cl-C4 pCRIB2004/001519
OR6, SR6, hal o, CF3, OCF3, 1XZO0R6, SO2NR6R7, CONR6RY,
NR6R7, NHCOR6, WO 2004/ 100950 PCT/I1B2004/ 001519 129
wherein R6 and R7 are the sane or different and are
selected fromH or Cl-C4 alkyl and the * represent

t heSQ ve/EH Hanetieni (Sigma Qmélaaansomjpg IHl Rypomyein (Sigma, P8833).
appPEeN watseddatlith g%%mg@% Edhrusneg fRESRIe sal ts

and/ or i somers, utomers, solvates or isotopic
varl at i ons thereof 5 2. A conpound according to claim
Il or 2 and QL is *-NH Q-A vvherein@

S s ol .8 G
|5n NENNSMPR4B) witp DN S @srhdisacenirals anch 100w lspprenaline
R! Ldi f t
2 BBy, 30 FReiab s 7 M pflugh U 255Lyitbes. cens
OCF@&ere mosmém(o mm@% TP049), dedhed WithaRBS IGifcoR14040-174)
to R5,are e

th
or N FeeRe dath e eg Lt (VB EoRES i SR R cets /m
4. BWWMSOIW@@ iheutsdted With Sdhar eweliRklisR3r 1Rdur. Cells
10 oHeiE Tests eaq oy, ceoNptel 169 Wi waib dpstopcpdfier (NEN,
O%MF@@EW%M@HWQ dag |f€§| /hﬂagi-cRM‘Pf &Nﬁl\l ENERS! 38) @nd plates were

equal to H onpound accordi o claim4 whe
R1, inggbated at mor@rf@msradw@- fena fugla%re2 BPUES: fTheraReURLRl 1-cAMP

o385 Y 0oy APy i s

R5 nomnaqoahtingeffciedoy mrclonmpmtmdmmeer@suom@ datacvag ﬁxpressed as

0 s pignelie Beld Ao St ot ) Parnete? dgoid iy

according to any one of clains 1 to 6 wherein @ is
sel Bctasdthus been found that the compounds of formula (1) according to the

present invention that are illustrated in examples 1 to 65 above show a B2
cAMP ECs5o between 0.006 nM and 0.467 nM.

The results below illustrate the activity of the compounds of formula (1):

Example Number Cell based cAMP B2 activity

(nM)
1 0.017
3 0.007
4 0.012
5 0.024
6 0.007
7 0.028
8 0.010
10 0.114
12 0.009
13 0.013
15 0.056

20



from-CH2-, -(CH2)2-, -(CH2)3- and -CH(CH3)-. 8. A
conpound according to any one of clains 1 to 6 wherein
W@OR00480098H2- . WD 2004/ 100950 PCT/ |1 B2004/ 00151 9pC1/BE2081/001519

A conpound according to cl#@m 1 wherein nis 1 or 2
and QL is R7 R2 (CH2)p R3 N R4 wherein pis 1 or 2,
R7, R2, R3 and R4 are the sane.or different and are
selected fromH, Cl-C4 alkyl, OR6, SR6, hal o, CF3,
OCF3, COOR6, SO2NR6R7, CON IMAR6R7, NHCORS,
provided at least 2 of RLto R4 5 are equal to H;
whey ey &y o@{moﬁarrﬁﬁlﬁ(g’le same or different and are
selected fromH or Cl- al kyl . 10. A compound
according to_claim9 wherein Rl, R2, R3 and R4 are the
sane or difPEregt and are selected fromH and OR?,

provi ded casi. 2 of R to R4 ar 10 equal to H
11. A und accordi @- qCHL) rein QL is NH
12. A-cqupound accondi 0 any one of claims | to 11

is 1. 13. A conpound accordi{Rg to any one
of Clé to 11 wherein n is 2. 15 14. The

(R, R -'stereoi sonmer of a compound according to any one
of claims 1 to 13. 15. A conpound according to any

onewleére] Mien®CH,)-O(=IhQlmoap 15 hh@odjt@r?bneta ot p&<h is 1 or 2 and
group isin poz%:tt c?g nmeta. 16. A compound according to

| SRnis12 gOUREEERF8S BATE he group consisting of 20

N- (2, 6- Di nret hoxybenzyl ) - 2- ( 3- {(2R) 2-[(2R) - 2- hydr oxy- 2

- (4- hydr oxy- 3-

hydroxyrrﬁhyl enyl) et Iam no] pro J} phenyl) acet

am de; WO / 100950 P

(CH,), *“N

\
N

x” 1
wherein at least 2 of R' to

R* are equal to H, and,

a group *N(R%-Q%A, wherein Q? is a single bond or a C-C; alkylene, R® is H
or a C4-C,4 alkyl, pis 1 or 2, and A is pyridyl or a group of formula

R1 R2
R1
R3
R3 RS R4
10 or

wherein at least 2 of R' to R® are equal to H,

wherein R', R%, R?, R* and R® are the same or different and are selected from
H, C+-C4 alkyl, OR®?, SR halo, CF;, OCF; COOR® SO,NR°R’, CONR®R’,
'NR°R”, NHCOR®,



N- ( 2- Et hoxybenzyl ) -2-(3-{(2R)-2-[(2R) - 2- hydr oxy- 2-(4-h
yd roxy- 3- hydroxynet hyl -
w@b@agbopset hyl am no] - propyl } - phenyl ) - acet am dePCT/BB20@-/001519
Hyd roxyb e n zyl)-2-(3-{1092 R-2-[ (2
R) - 2- hydr oxy- 2- (4- hydr oxy-3 hyd
roxynet hyl - phenyl ) - et hyl am no] - propyl } - phenyl ) - acet am

de; . 6 7 .

2-( gvﬁ'{e(%uﬂ)}:_{ 2?"[“2 %)infﬁ%g?fg%ﬂ f_lf{e‘[_erﬁty a@ﬂdo)a(\gle_ ge_zlﬁ?/tgld él;?m or C4-Cy4
hy! -amlyeand Yhe * represent the attachment point to the carbonyl group,

o hy' ani no] - pr opyl } - phenyl ) - N-i ndan- 2- yl - acet am de;

Foxy "2 1SR VHBK Rogmiafe iy Peotile S appiay, isomers,

I nahutprepy, Solyateng lsétoarce}aaailmimthare[o& (Am| nosu | fon
yl )be nzyl]-2-(3-{(2R)-2-[(2

rF% ol %Q@Hﬁg%g:ﬁ&}ﬁﬁ{ ‘;éyc'?jﬁénmjrﬁ"é erein 5 1 902,801 @ dg opNH-Q™-A
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r oxy73A compound according to any one of claims 1 to 6 wherein Q? is selected

from —CHa~, —(CHa)2-, —(CH>)s- and —CH(CHjs)-.
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(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-methylacetamide;
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18. A pharmaceutical composition including a compound of formula (1) as
described in claim 1 or a pharmaceutically acceptable salt or derived form
thereof, together with customary pharmaceutically innocuous excipients and/or
additives.

19. A compound of formula (1) as described in claim 1 or a pharmaceutically

acceptable salt, derived form or composition thereof, for use as a medicament.

20. A compound of formula (1) as described in claim 1 or a pharmaceutically
acceptable salt, derived form or composition thereof, for use in the treatment of

diseases, disorders, and conditions in which the B2 receptor is involved.

21. A compound of formula (1) as described in claim 1 or a pharmaceutically
acceptable salt, derived form or composition thereof, for use in the treatment of

diseases, disorders, and conditions selected from the group consisting of :

o asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, extrinsic asthma
caused by environmental factors, essential asthma of unknown or
inapparent  cause, non-atopic asthma, bronchitic  asthma,
emphysematous asthma, exercise-induced asthma, allergen induced
asthma, cold air induced asthma, occupational asthma, infective asthma
caused by bacterial, fungal, protozoal, or viral infection, non-allergic

asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,-
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chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,

obstructive or inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated or not associated with COPD, COPD that is
characterized by irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is

associated with pulmonary hypertension,

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

streptocoécal bronchitis and vesicular bronchitis,
acute lung injury,

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

bronchiectasis and follicular bronchiectasis.

25 22. The use of a compound of formula (1) as described in claim 1 or of a

pharmaceutically acceptable salt, derived form or composition thereof, for the

manufacture of a drug having a 2 agonist activity.
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23. The use of a compound of formula (1) as described in claim 1 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the
manufacture of a drug for the treatment of diseases, disorders, and conditions

selected from the group as described in claim 21.

5 24. A method of treatment of a mammal, including a human being, with a p2
agonist including treating said mammal with an effective amount of a compound
of formula (1) as described in claim 1 or with a pharmaceutically acceptable

salt, derived form or composition thereof.

25. A method according to claim 24 where the disease, disorder or condition is
10 selected from the group as described in claim 21.



