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and the use of such conpounds. Preferably, the
conmpounds 5 described herein are admi nistered to
patients to achi ev@AJJQHeY'EHé@{QMPQUMEf; BACKGROUND
OF THE | NVENTI ON Thet,,lI %’%PEH relates to
novel calcilytic conmpounds, phar maceu i cal

CONPosTlid presencianéeioni roltds mesel c@ﬁljﬁbmleamdnhib'ﬁ icalclise
as cal ci um recdcét or antagoni sts.
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econs¢rgratienof a parathyroid cell surface protein which

detects changes 25 in extracellular Ca2+ has been
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Extracellular Ca2+ acts directly on parathyroid cells to regulate PTH

secretion. The existence of a parathyroid cell surface protein which detects changes

in extracellular Ca2+ has been confirmed. See Brown et al., Nature 366:574, 1993.

In parathyroid cells, this protein, the calcium receptor, acts as a receptor for

extracellular Ca2+, detects changes in the ion concentration of extracellular CaZ+ ,
and initiates a functional cellular response, PTH secretion.

Extracellular Ca2+ influences various cell functions, reviewed in Nemeth et

al., Cell Calcium 11:319, 1990. For example, extracellular CaZ+ plays a role in
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osteoarthritis, rheumatoid arthritis, Paget’s disease, humoral hypercalcemia

associated with malignancy and fracture healing, and osteoporosis.
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conmpounds" refer to conmpounds able to inhibit cal cium
receptor activity. The ability of a conpound to

WO povhiobi761 cal ci um receptor activity" means thapCT/82003/037461

conmpound 5 causes a decrease in one or nore cal cium
receptor activities evoked by extracellular Cat+. The

use of cal cilyti SEMMOBNIIFISE BRYBNTION ci um
t ‘ f ect
o ol BEiehb il e RAnes BRI Ry ERE, EARINGE L CF

aogpoafdilirgfées sunipdlndsabloe inkibit damlﬁbt@eptoaddlvwo’nm ability
calcilytic conpounds.. 10 An exanpl e of feat U{l ed
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LURSHhiRS fdrﬁ-hﬁﬁ or substituted with any substituent
selected fromthe group consisting of OH hal ogen, C

1-4 al kyl, C 1-4al koxy, C 3-6 cycl oal kyl ~ CF3, OCF3,
CN and I\IOZ, and pharnmageuti capyy ,acceptable salts and
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conpl exes t hereof. R.C 3
PCT/ US2003/ 037461 2AKS ﬁ(r?’f i TRer al kyl or
g S RO either |ower alkyl or

al kenyl . "Lower al k" X
| ower al kenyl, pr eRgr a y Rover al kyl .
4

I

wherein:

R; and Rs are independently selected from the group consisting of H
and halogen
R», Rz and Ry are independently selected from the group consisting of
H, halogen and J-K wherein:
T is a covalent bond, alkylene or alkenyl: and K is selected
from the group of CO,Rg such that Rg is H or alkyl
R is selected from the group consisting of H or alkyl
R7 is selected from the group consisting of aryl or fused aryl, dihydro,
tetrahydro fused aryl, heteroaryl, unsubstituted or substituted with
any substituent selected from the group consisting of OH, halogen, C
1-4 alkyl, C 1-4atkoxys C 3-6 cycloalkyl, CF3, OCF3, CN and NO,,

and pharmaceutically acceptable salts and complexes thereof.
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"Al kenyl" refers to an optionally substituted
hydr ocar bon group containing at |east one
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3, 4- Difihei@ bé{h&)&@d's LsUPRQKY prasdr? id Ve AreXbredted Tk Te

thyl - et hyl am no
group consisting of:

3-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-

propoxyl-phenyl}-acrylic acid hydrochloride;
3-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxyl-phenyl}-propionic acid hydrochloride;
3-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-propionic acid ethyl ester hydrochloride;
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propoxy] - phenyl }-pent-4-enoic acid hydrochloride; 5-{
3,4-Di fluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl -1, 1-di ne

wa boo/0€178y | ami no) - propoxy] - phenyl } -pent anoi BCHUS03/037461
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propoxyJ*-phenyl } -acrylic aci d
tBy €2, B’&ﬁiﬂﬁd&ﬂod%[(R&Z{-hydroxy% (2-indan-2-yl-1,1-dimeth l—ethyllammo)—

2,3-Chloro-4-[(R)-2-hydroxy 3(2|ndan2y 1
RH?WWPC@ﬂhWOE%ﬁ%ﬁmd BY@B%@JS)IP $henyl }-propionic
G AR Ty S G infap 2y -y Ldimettylhylamine);
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S e bR B ARG S asindan 2l firgeci- oo

htbply LL he:—mmaryl@éam@ﬁy&mcmﬁayl} propionic acid ethyl
este drochl ori de; 3-{

9 4 K(R)'z21Yﬁ9@l3’03¢92~31d@&2ry1d‘ahdgnqxhyliemylm hyl
%&2 %‘?‘S’l erogg)%xcy Amd R}h é,[hlm}lde propi oni c acid

3 {23-Chllaba-BR)- QFB)deo;dyysi(znitMaﬁ»zéﬂ 1, ndahetBylydthyllashird) met
hyl - et hyl am no) - pr opo heny 1}1 propi onic acid ethyl
PEORPXY DRIy EnPioPIomis acgc){ ethyl ester trifluoroacetate;

A NG T TR
Ip)ndmsd tpkapiomie aci8 efhyl ester hydrochlonde _
h PR T A RS2 S h oA e it Acprapons -

Byy1 nic 8¢ifl hydrochlorid
Jhi 1) BRdebric fei (R - 2-hydroxy- 3- (2-i ndan- 2-yl - 1, 1- di me

t3h§2 Chlorg-SdfRond hydiorpdoiRyipdarheniHl } - giswttahetiylznind)-propoxy]-
'erfql/l}J %;o%"ilgnelé %18 ethyisester hydrochloride;
3-{2-Chloro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid hydrochloride;
3-{2,4-Dichloro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxyl-phenyl }-propionic acid ethyl ester;
5-{2,3-Dichloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-

propoxyl-phenyl }-pentanoic acid trifluoroacetate;

-5.
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et hyl ester trifluoroacetate;
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| B -
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g dr oxy 2|ndan2yl 11d|msthKI-ethIam
nd) 3 prrepe (Rb-ﬁéryylrogyﬁ -(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
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3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -
propionic acid ethyl ester;
3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -
propionic acid; and
3-{4-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -

propionic acid.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
w@ppkieasi on denonstrates the ability of cal ci PgL/U82003/037461

conmpounds to exert a physiologically relevant effect

on a cell by illustrating the ability of such

conpounds  t I EAPESCRIBEN QI RHEAN VANHON

o S P L SO o IR

&Jkert lapigsiclodrally yelsxeineeﬂfaﬂ oh a@sil bipélhgiratifg thendlliy bhgich
of H 10 and hal o% and R4 are independentl
SoOmpouRds tPIRGIPAsHE &%?G{?tleﬁ ﬁgql alsp idpngfies afarge pitgyton ¢ alﬁaync
J‘ig“ jgein: J is a covalent bond, alkylene or

é)ny "and K is sel ected fromthe group of CO2R8,
such that R8 is H or aﬁfyl 150RB is selected fromthe
group consisting oR, [oJs o Xo] /%KRJ is selected
fromthe group consis 0 of aryl Bsed aryl ,
di hydro, tetrahydgo 230 - syl het er oaryl ,
unsubstituted or su?Jst ut ed vvlth any substltuent
sel ected fromthe group“consisting of O4 hal ogen, C
1-4 al kyl, C 1-4alkoxy, C 3-6 cycloal kyh CF37 OCF3, CN
and NO2, 20 and pharmaceutically acceptable salts and
conpl gygseihhereof .  Synthesis Schenes. The synthesis
of the conpounds of the general formula (1) nmay be
prepared & awtRsareihdopdndentlnseBeiashficom theagndup consisting of H

Tr zﬁtgg)ent of the phenol 1 with a base such as
rﬂ?ﬁ ff'n carbonate in the presence of the nosyl

epoxi de 2 mzokg Qﬁ:@maﬁlﬁ@épéhai@lﬂ%eles&@ﬁmdthetg@o@ consisting of
Tr eat ment of an amne such as 4 in a solvent

such as et rﬂdwﬂogeatanéﬂé%wber@m enperature provi des the

am noal cohol 5. ﬂg% Qeﬁ&ﬁlboﬂ ¥1§ne\/\6r aﬁkfﬂgl agtltlﬁflslgelacted
such as ethyl acryl ate prow nsa ate

ester 6 which i sfraapogrbiyedf COgRg, such that Rg is H or alkyl

R is selected from the group consisting of H abd or alkyl
R7 is selected from the group consisting of aryl or fused aryl, dihydro,
tetrahydro fused aryl, heteroaryl, unsubstituted or substituted with
any substituent selected from the group consisting of OH, halogen, C
1-4 alkyl, C 1-4alkoxy» C 3.6 cycloatkyt, CF3, OCF3, CN and NO3,

and pharmaceutically acceptable salts and complexes thereof.

Synthesis Schemes.

The synthesis of the compounds of the general formula (I) may be prepared
as outlined below in Schemes 1 and 2. Treatment of the phenol 1 with a base such
as potassium carbonate in the presence of the nosyl epoxide 2 provides the epoxide
intermediate 3. Treatment of 3 with an amine such as 4 in a solvent such as ethanol
at elevated temperature provides the aminoalcohol 5. Heck coupling of 5 with an
olefin such as ethyl acrylate provides the o, -unsaturated ester 6 which is saponified
with a base such as sodium hydroxide in ethanol and water to provide the acrylic aid

derivative 7. The acrylic acid 7 is reduced under conditions which are common to
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with a base such as sodi um hydroxi de in ethanol and
water to provide the acrylic aid derivative 7. The

wa@ernlisacid 7 i s reduced under conditions whPChUs203/037461

10

commpn to -7 WD 2004/ 047751 PCT/ US2003/ 037461 the

art such as hydrogen in the presence of a catalyst

she Art g9chay %%?gmla shecRiessare ploa c¥plys syeh anpallpdivan gn carbon to

"EHbeie b £ 8IvhHitiPH RAfEq GRIKTICbARNS COIHRBN L b it B'phovide
0 provi the ester

dbﬂpﬂmﬂUs of the general fornula (I) nay be 5

gr(egaalgglsgg(vgal 0 %natl n of a ?dhesuc alaggwla@ gy be
PErEYArSte bP habpBh MR-t GP(Q’ucBrh%W hﬁfr@ l)aﬁrb omc acid

et hyl ester 11 The ester 11 may be ton
extlowdi egter 1P tasprdeide r3- @ebtoabfﬁfhydré}gy}phdal)ﬂ@pmmc hmd ethyl ester

nverte t he, aci d/ es 3.and
B St 1 A pEfortefed &P Rbbridd 185 agihyBn avgye.  Bpoxide
Shedtebd cofverted th 1Bl dNRBGe® dair, 13140 /14 é’s deB:.Enmglwe for the
acetone, heat Br EtOH reflux 1 3 Okt OH N
| yashesigof@ apdPOAc) 2, P- (o-tol )3 Br proprl onltrl I e 0
Ot 6 5 heat, DIPEA F OH H NaOH, MoH, H20 F H21
Pd/ CaCO3 HOD\C, EtOAc O CH
Scheme 1.

E OH NOSO/\(OI F o \A H2N></<:©

K,CO,, acetone, heat
Br 3 Br EtOH, reflux

1 3

OEt
F OH o

_ ‘
F OH 3
Fﬁjoy\/ﬂm - ° YUY ',
Pd(OAc),, P-(o-tol),
Br N

proprionitrile

5 0O~ "OEt 6
heat, DIPEA
F OH
NaOH, EIOH,H,0 O AN H,, Pd/CaCO,
—_——— —_—
N HOAc, EtOAc
0“oH
7
F OH e § OH
F o AN O AN
EtOH, HCI
o~ OH o~ TOEt
8 9
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7 FOHHFOHH FO_~NFO, , ; , », NCo EtCOH
HO O OH O OEt 8 9 -8 WO 2004/ 047751

WODANEZ003/ 037461 Scheme 2. Br NosO 1 Br 0O EH/B8200%b37461

2 O\ O~ K2CO3, acetone, heat 0 --*-0 0 -'0 0O 10 11
12 HNI / Br HH2 4 0,~-N OOR 13 RFEt 14 R=H 5
Mmenknt al Procedures The foll ow ng exanples are

intended to be nmerely illustrative of the present
invention and not limting in any way. Exanple 1 10
Preparation of (E)-3-{3,4-Difluoro-5-f(R)-

day- 3- (2-i ndan-2-yl -1 1-di net hyl -

et hyl am no) - pr opoxyl - phenyl | -acrylic acid
hydrochl ori de (a)

(R)-2-(5-Brono- 2, 3-di f | umr o- pheng hyl ) - oxif ane Jo
an acet ] utgron (0. °H24O ob commer A
avai | abl - bromp-—35 2 di f 5. , 23.93
ol ) was|{ added K2C03 (992 g,K:G%. apeoneatent) , nd the

m xture wap heated to ref ux for 30 mn. Afterycooling

this mxtgre to RT, 02004/ 047751 o0

PCT/ US2003/ 037461
10 R L] 12

H2N></C© Br (___)H H
S e o

0" "'OR

13 R=Et

14 R=H

Experimental Procedures
The following examples are intended to be merely illustrative of the present

invention and not limiting in any way.

Example 1
Preparation of (E)-3-{3.4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1.1-dimethyl-

ethylamino)-propoxvy]-phenyl }-acrylic acid hydrochloride

(a) (R)-2-(5-Bromo-2,3-difluoro-phenoxymethyl)-oxirane

To an acetone solution (0.1 M, 240 mL) of commercially available 5-bromo-

2,3-difluorophenol (5.0 g, 23.93 mmol) was added KoCO3 (9.92 g, 71.77 mmol),
and the mixture was heated to reflux for 30 min. After cooling this mixture to RT,
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(2R)-(-)-glycidyl 3-nitrobenzenesul fonate (6.20 g,
23.93 mmol ) was added, and the resulting m xture was

wheanodr7so refl ux overnight. After cooling to FU'T/USM3/037461

solids were renoved by filtration and washed wel |
with ethyl acetate. The filtrate was concentrated and

&Raw(t)r&sm@ylb%m@bﬁwé{wlf%a&%(@8@ gahd P mpel) waptpdded, and the
SAGAE B “@gsé %e eag@e?mdo&;ﬁggé gtr&l goaﬁng}o% the solids

C\wre et’ﬁmload:ds ty tfdtrw(m) hndj wathedi Welt atithoethily ade€te. ( 1[51% f11trate was
ave rodu

gcgr]l it fafp%ga%e/ hﬁfogaQ% Egtf’gelb 7thy{]ztpfta e and ﬁ\S I-ﬁ The orgamc portion

:
(ﬂ% ‘Itv?r%?% 5&@@%@3 quh ;rzy g{)assxraﬁg gg&nwzln% -didd '(Ngﬁer#? ﬂa'teréd and

denbléﬂtﬂ:tlbéi(lg7a23dllldl %riﬂc)lu@‘f by M@@S‘%B&ypﬁce@t@/ﬂ@iﬁei)agave the
, Mo

an

?_PIP ﬁsamtmsolﬂdm%ﬁwd@d%/g)am ne (free base, 3.57
g, 18.67 mmvol) was heated to refux for 12 h. After
sol vent renoval, the crude reaction m xture was

pby i fi &RY)- by5-BE6in6-2%-MiBGH- (A0 P)} 3 Dirglan-@ -y, B-diih@bvict
as ? el [ ow 15 oil (solidifies on standing) in 84%

L I NMR (dmso-d6): S 9.05 (t, J =

g'z’751|'%m 4eg]aﬁ.§hé Eolutlorr ((92 %"53 ngl,gzj%f t?lﬁdogmfaﬁg% J}‘}%mplf ]Oa Sg

H8.671 HymolY .an8 % mdmz-el)yl 171 dﬂne(thyl-eZhﬂ)lamEeO(f(ed bade,=3.87 &, 18.67

?@gﬁ% Eéf)tgds éé g%fu% ﬁ?}f iééhzoé&(f?g scz)’:}?eh%%movag n%? cg%cie rpaction
Zg%ngg gx}dé g)ﬁﬁ@:d by} Fe¥ (6% COEOH/ER,BIOMS ivd Fure Middutt as a yellow

cEI)(sshqlgemrostﬁmmg)ons4t%(mldz7mgar oH/NMR Qinisoedg)- 8- 05 11, J =
i met hyl - et hyl am no) - pro xﬁ p enél }-acrylic
9 Wiy Boh 5 G Ve DFo1IE, VB ALAG A JinBT51 60k g o 1 7
6l 6- .
g?gtgyoﬁl t?l [(Oéé(ogﬂg, lf\If) Eég (ﬁ?hé\e gﬁﬁz@eggﬁ 4 8 Hz, 1H);
(AR 5an,g H)2420 (my@H);, 3. IP(rm,-lt}b)l )33)8((21 2H);P. 95(Iﬁ41HI);rQISB,(m, 3H);

17.7 and ethyl acryl ate
56@’{55@ kL 5@%@%2%@9 (s; react| on flask was fitted

widtMsanpoMensessq/spt under  Ar cover, and placed in
a pre heated bath (115 C) for 3.5 h. After cooling to

the reaction mxture was filtered through Celite,

ZwaeZ by A R TN B et 2t -

w@&min@ﬂpﬁ@dx en9NGRIVIE: QT hjd@echiasieras hed
yp%S/ol\laHCGs and brine, dried sH),

? .ulcf 2?’&\3:@% eBrhe Rramide i Epmsnk B 121019 6 mmol) in
RYAOF fropionitild 2P 3583 Pdere added PA(OAC), (0.52 g, 2.31 mmol),

P(o-tol); (2.11 g, 6.94 mmol), DIPEA (17.7 mL, 101.76 mmol), and ethyl acrylate
(6.51 mL, 60.13 mmol). The reaction flask was fitted with a condenser, kept under

Ar cover, and placed in a pre-heated bath (115 °C) for 3.5 h. After cooling to RT,
the reaction mixture was filtered through Celite, and the filtrate was concentrated,
partitioned between ethyl acetate and 1N HCL. The layers were separated and the
organic portion was washed successively with 5% NaHCO; and brine, dried
(MgSOy), filtered and concentrated to a brown oil.
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A portion of the crude residue (6.2 g) was brought up
in ethanol and water (0.2 M 50 nL, 13 nL) and treated

WORO0ZNSNaOH (13 nlL). The reaction m xture sPCTUSHOH037461

RT for 12 h. The ethanol was renoved ‘and the aqueous”
portion (pH 14) was diluted up to 200 nL and
ext r ach @At o the coge gesigisy (6. g% wes bmughhw inogthanol agd water

1
(G030 S, MARLRAAEAM WRnoIN NaORP(13%B0) ¥hE rdalfortlixture
g;l;iﬁ‘ed GHRT1fdr idsh. aﬁlmheetham dvdshrembvahasi mermquéoﬂs@om (pH 14)
stirred well thi,s met hod, the Eroduct

s G gt e 87 S 35 BTG RAR. REEIoRS of 4B ether.
2?%1%%19 HOM W ds€1daed wiie s'uirﬁﬁg?‘ld Mudt3nd p glf toZﬁ,ec{fhglﬁé tfe product

To an acetonitrile susp nsion-o
opitet et iofrsojmtion s ta g/\m &3561, b4 kided] and G Wipktskrymixture was

erJaI efI into sol ution nd .
SRS eldBp P b 106 pisiifh FfutinsfRiiped o a white
GoME and was isolated as pure zw1tter10n b ﬁltratlon (3 3 g,70 % for 2 steps)
(E) 3-{3,4-Difluoro-5-[(R)-2-hydroxy- (gélna

-1, ﬂm&nmetp}mtnkt fegpension®f -ﬂ[!ﬁ DpitiREipn plt@én@tlvyasaddgd P-M HCl in
Zaclgétgyilﬁﬁgthérgeggu (I}ﬁter bnegy é)éen(t ﬁ)iltolﬁét{jogs %ﬂ&j ?Len gremplf%teg as a
Nihite aﬂyl);talh?le%hartb atd (E)2348 4(-D]ﬂu2>l’$ 5-[R)12 h{drox ¥ B8)(2-indan-2-
6.67 , J =16.0 1% J 15 = 4.4 1H);
1d71- émetl])m)ethﬂarg@ol mopgw]-pl@nz a{cmhcqu}d asg,thgg;)U(QjHCl galt. 'H

L e T T Ae P
g&gpgh?éhf’@gfz 7.38 Er|n32ﬁT G d]‘1' %Hﬁgffh% #=M6.0 Hz, 1H); 6.0 (d, J
ot Hyll Hr H@)_);4par7o(mm>dﬁ) pmér(;n 2|H) aﬂapirmﬂHc) 269 ¢dd, J = 13.4, 7.05
5 R 96 (3R 2% 8 el 98 o ie s b B5) BBl

and ethyl acetate (20 nL) was added 5% Pd/ CaCO3 (0.50

g). The reaction flask was purged with H2 and seal ed
under a H2 ball oon for 155P£am]51¢e’2 m xture was flltered

ap Lo ;
di et hyl adt l&en @ﬁﬁ: acidy (ﬁédhllidrid%n WaS
concentr at ed to a whi t sol 1d. _The solid was suspend

in acet®h .S?hurl% ogw& EtCﬂé’éPtP%d of Fﬁarmeﬂdw g oo pppl) 1 15 Scetic
elRef30 4 i 1208 £ &al Bﬁde%dS}_%cché%{@@g%O 50 g). The

providing 't etltle compound as t

\&@A&l@n $isk Gvas ]ﬂﬂrﬁ@eﬂ:{vﬁﬂ 'H? :alﬁc? )sealcgil_bﬁncﬂ:r (@™, Ballloord f@i‘ ISTh The
. m ;

1H); 7.19 (m 30 2H) 6. 98 (app. d, =
‘nikturz wad Fltere@ tl&bughTCelibe andGh®filthite ®as dddcentfatel/to dpmox 5 mL

it B ey oS4 B 5 b i s
R { HRZAPRAO Ak rated to a white solid.

The solid was suspended in acetonitrile and treated with 2M HCI in diethyl
ether. This solution was concentrated to dryness providing the title compound as the
HCl salt as a white solid: 'H NMR (dmso-dg): & 9.0 (m, 1H); 8.6 (m, 1H); 7.19 (m,
2H); 7.11 (m, 2H); 6.98 (app. d, J = 7.1 Hz, 1H); 6.91 (m, 1H); 6.0 (br s, 1H); 4.27
(m, 1H); 4.14 (d, J = 5.1 Hz, 2H); 3.20 (m, 1H); 3.10 (m, 2H); 2.98 (m, 1H); 2.79 (t,

-11 -



J =7.7 H, 2H); 2.58 (m 5H); 1.97 (d, J = 5.4 Hz,
2H); 1.39 (s, 6H): LCMS (nmz) M+H = 448. Exanple 3 5

woe@pasasi on of 3-f PCT/USZOO3/037461
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3,4-Difluoro-5-1(R)-2-hydroxy-3-(2-indan- 2-yl -

1-di paxl - | hen [0 |on|c aci

ol T £t 2 Bttty Rs2 9o = SR et bAER, 8" LSS )
PVYH 2aiyg. acid of Exanple 2 (2 g) in ethanol (20 ni)

was added 2M HC in diethyl ether (2 nL). The m xture

was heated to reflux for 3 h. After cooling to RT

the resulting solution wa cone eﬂtrated to a yell ow

oil and 10 dried under va e contents of the

f | eBrepaidn0fi3- £314-If1ghres-f (RGO Jdr Sk yCONMONAH 2. ﬁsl mlﬂﬁﬁhyl-
salt (2 o) 1H NVR dnso d6) 6 9. Ogl(”‘A;H (m

7 1 HZT(_)L %H%lsa)eﬁﬁgﬂ' fs[ﬂi p’:l_'gglo%lgbagld Zt)qaﬁé(a{ng}e’_% 2g 1nletl,1_?§m (20 mL)
ZWl)ts addled aM mc1 Tirijetidyl gﬂlgg (@ mI3| H)Ihge anlﬁgu%é wss M;thd # ®R8ux for 3

. I—E’ A%iiq; coolg}g to %’5}_%95 resgityng sg]uilpn (ﬁas cpnee agedpqg_a }gql-lpw oil and

é&z@l Eliﬁ{cﬂlie u%) rcg{ﬁ'%ﬂ %T(l%;&gteﬁﬁgt?ﬁghg ﬂé l{%ﬁﬂﬁgﬁﬁt toczzpv otfhi §1tle compound

lasdinnidChydlt (Zeg)h;}HaNI\/ﬂbIdmﬂm@dB)x&l 9@56(m4|1|H)p8I6Q4ﬁpI1H) 7.18 (m,
aci d hydrochl ori de 20 The title conpound was prepar ed
| 7L Vol 1s(ime BE1) 0§98 Hiappret feds 1 (stdﬂi),b@ll (apthy a‘@)(brtsheH) 4.27

SRR ot Bl gy et Za o 20E Ay Vi Dt 49

| ZH); I2£98I-dﬁf;|<1HQOLlBJZ Ktﬂg =”7-‘§<Hi QH)*2361 %OSHP'QL 97 (Zd J = 54Hz 2H);

lné? 4-Di f | uor o- 5.7[ rox-3-(M|n an- ,1-d
oy PED;de K (tah+ o) éf%ﬁ)oMM&(ém)l +Hent16)- en0| c

acid ethyl ester. The ethyl ester 25 product of the

Heck reaction was hydrolyzed to the carboxylic acid in
a manner simlar to t hat BEiaspld bed above. HO salt

forymati on %a d out by the rret hod descri bed
ab arafiqnof - -hu %0-5- R2 indgn-Qeyl(lp}-dimethyl-
(1E|) 7. %&;ﬂﬁ 215 i tanBic3Ri orid 330
r s,
3 19 (The tmla)con@ooad stiprepamd 1Btvey stepsy thiz memd)d;s dasceibed

s ugesnhdly e epooind T amplY e el

-pkAte¥6At2 0Q4 b%ﬁﬂﬁéaf%ﬂéf%@@@dt@ e Hec@&fﬁl’ﬂn@ réaction to

Preparation of 5- fl uoro-5-

Pagyide > -(§41-1ﬁg51,q>r025S[thZ-j}y@nopngr(yﬂm[ian-%-yl 1,1-dimethyl-

ethylamino)-propoxy]-phenyl }-pent-4-enoic acid ethyl ester. The ethyl ester

-
1

product of the Heck reaction was hydrolyzed to the carboxylic acid in a manner
similar to that described above. HCI salt formation was carried out by the method
described above: 'H NMR (dmso-dg): 6 8.9 (br, 1H); 8.55 (br, 1H); 7.18 (m, 2H);
7.07 (m, SH); 6.38 (s, 1H); 5.99 (br s, 1H); 4.25 (m, 1H); 4.15 (m, 2H); 3.36 (m,
2H); 3.19 (m, 1H); 3.08 (dd, J = 13.3, 7.05 Hz, 2H); 2.95 (m, 1H); 2.55 (m, 3H);
2.40 (s, 2H); 1.95 (d, J = 5.3 Hz, 2H); 1.39 (s, 6H): LCMS (mn/z) M+H = 474.6.
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et hyl am no) - pro oxyl - phenyl }-pentanoic acid 5 The
title acid was prepared by hydrogenation in the

Wee@sososl of catalytic Pd/CaCO8 in acetic aci BCHIS2003/037461

ethyl acetate in a manner simlar to that described
above in Exanple 2: 1H NWR (drrso dé): S8.75 (m 1H);
8.50 (m 1H); 7.19 (m 2HXamplad (m 2H); 6.90 (m

2H); 5.95 (d, J = 4.3 Hz, 1H); 4.22 (m 1H); 4.15 (m
2H); 3.4 (m 2H); 320(m 1H); 3.10 (dd, J = 183.8,

7. ML@@H)OI P2{ QS—Dlﬂuorbl-ﬁ—f (R2- 26Evdt6xs( BH(Z m@m:)zvlzn 1{dimethyl-
= 7.2 Hz, 2H); 1. , (m 2H);
1.51 (m 2H),

EX&”'D' ’FheGut?é &ﬂﬂ@i P&ga@fi Eydl%lgénelaoﬁ |11'1J ﬁfecbrgke[l&e%f c%t:ﬁ'ytlc

2-i ndan-
%@B@ 1) chélﬁ@pk\i)@ylﬂbﬂhé Agdtatp ema anaoie stila tethmy desesibed
To a solutio

srboye in Ecarmml@ ﬁo "HNVIR) (dmshyig):dx 8- 3 (- TEH8.50 Fmy L HY; 7119 (m,
- h t-4-
TG by 2B €00 ) B SRy Bt gfeggzg@?ﬁa%m 15 fm,

% P
mpal 25, 1 E e Sy g
Hen, 138D 284 (f = 12 Iﬂiz ZH')5126 (diJxt Gr7eHny@$)f 1.66 (emeﬁH), 1.51 (m,

thro |t filtrate was concentrated.
cﬁ%ﬁ%“&ﬁhﬁmﬁ?@gﬁﬁyw t_‘lﬁ%g’r esi due (Si02, 5%
CH3OH CH2C12) provided pure ester product, which was

converted to the HO salt usin the met hod descri bed
above. Exarrpl e 7 25 PrepeEXam

3- fh-
vl ﬁed ’ 5Bt ot '
gt I(ﬁ%l ez t eéthhlﬁﬁﬁlﬁﬁfiﬂéw(ﬂ&ﬂ-pﬁ&)vl}-Dent?jnoui ?]cxll ethv% esterT

-(3- roxy- phen propionic acid ethyl eSter To a
ol ut G BT e, 63 A1 haekpe| Gor2ehydrony 3-(5-indan2-y1-11-
Jifodtjy. € ! G BE
B ATy TSP AT pen ke R0 ot SR Bt Bxample 4
UL Og; 3.94cdol) 1 @harR0 (260) mLY ives sdﬂedﬁl%ﬁdmeldge(atzleg)) The
refl ux overnight. The solvent was renoved in vacuo,
dpertion £lasle was pursed with Hgandierlet addestays baltmnaoel sihd The

pl aced in paratory funnel. The organic portion
RS pian Bt Ao e, M IEHEIVG REICHREHed. - CHomD

%%%ﬁ&é%é@t&@fé{ Réﬁﬂ@% 748 culBiie CTQ ‘ﬁfc?\%e‘ﬂ oé e

dried ( [tere and concentr at

qirpducg, Ichich) wasT dmnsreltat ©rthaHClaglt using thednahod destlibedigbolve.
step without further purification. (b)

3- (4- Brono- 3- hydr oxy- phenyl ) - propi oni ¢ acid et hyl

ester Example 7

Preparation of 3-{4-Bromo-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethvyl-

ethylamino)-propoxy]-phenyl }-propionic acid ethyl ester hydrochoride

(a) 3-(3-Hydroxy-phenyl)-propionic acid ethyl ester

To a solution of commercially available 3~(3-hydroxy-phenyl)-propionic acid
(25 g, 150.4 mmol) in ethanol (250 mL) was added concentrated sulfuric acid (3.0
mL). The solution was heated to reflux overnight. The solvent was removed in
vacuo, and the resulting oil was diluted ethyl acetate and placed in a separatory

funnel. The organic portion was extracted 2x with 5% NaHCO; and once with
-13 -
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5 To a -10 C sol ution of
3-(3-hydroxy-phenyl)-propionic acid ethyl ester (2.0

W@200404B31 mmol ) in chloroform (0.2 M 51 nlL) wesT/asbe3037461

N- br onmosucci ni mi de (1. 93 g, 10.83 mmol ). After
stirring at RT overni t he sol ution was

duinee rftie selaton was deed, é&@zi)pf}k@fﬁd arrl encentsaed o davk tan oil
e e%g%gﬁﬁ AR (Xé% ngeé %h tt(ﬁ th%%é&fgét%{ !mthout 1t further purification.

exanes)
oil (0.45 g, 169%. 10(c)
met h oxi rane A

2-(5- di fl h
sp&f%peﬁ% “5 r%?o"é'h(yﬂr(;%ydfﬁggl ‘E’Vgﬂqgﬁé agif éﬁ'&yﬂ $SU¥r opi oni ¢
d I
SC' efché( 1(?;% ?ﬂugélg?%]? ?%&ngﬂa{?) n@;agloﬁ?c%gd étgglgp%ter 2.0
rgﬂ[)l})l n‘lmol) 3D chdproford (02 I\/I:ddnlmln)gwasmdsledﬂ\b(bmmsmcmnmﬁ;de (1.93
R 3 15 trob t
AR R TR N
h&aﬁ@ ghd Surffefl Uymdan %amhgmroxm%gﬁghy eﬁowem t6 q WV&Hylby

filtrati'on and washed et hyl " acet ate.
faCt%ttateéheéawaktngme:dmm@d@d aeamblpléﬁ:ss ioili(@Aé ¢, bé%\)\een
ethyl acetate and 1N HCl. The organic portion was
washed successively with 5% NaHCO3 and brine, dried

E(g%J SOR)-2-{3-Bt@hed, RaidlucRNgiRRbL phabyl-oxaaye! | ow oi | . 20
3- { 4- Bk SHERessipp Rf - 3-(HrhapRy3- lzszckrgxy-nlapawl)zzrypioniC| acifl giduyh ester

>e/(gt eé @ﬁy(glﬁqggﬂ ordog%gxgd ?P?:a%%é W‘?EQ{ %%lltj € OXI r atZE)H]L) was

(Hatedgd refhck Bri30dain 2After doolingithis trhixture & R, @IR)P(@) -glycidyl 3-

%@E@l@%‘%@ftﬁsvlﬁeqats@) P! hanobﬂga @%@gﬁ & |ﬂafe3%u HBgHSure was

tﬂ%ﬁte@ "ty ‘f’&hfxe&%}thglﬂ nTH%t $Hiifls WRse RIMdvEl %2 fﬁ%a&Wshed with

12) to give pure product as yel |
ﬁh@l rmct@te; aThewahrat@l inas sonesdtrated cend tmmiitionet] betwebnGiyl 1R etate

PR 0 PR bt b s b RDEY e sly uih THQVaER 0 and

thrink £d1gN ML) i terédan d¥nc&Rbatedas a%ll@&/fml\/\hl te solid
(0.5 g, 44%for 2 steps). 1H NWR (dmso de) : S 30 8.70

(m 1H); 8.52 (m 1H); 7.47 (d, J = 8.1 Hz, 7.18

(B, et PR ER b grgly Rfiapga i, i %"%@m%-
gpr%%ox@ﬂnphérfy)}-pmpﬁlﬁu( apid éthyl astel HylﬂrocB]\jl)Dm; 802 ;30 g{ r7n : i H) ;

: 14
st b Ggitoay s fhe Hﬁudezflrjlranf 647 (@, anl 2-ipdap-goyl-1gpgimethyl-

?fﬂl}gal%{ﬂe (?'2[):2 121 Qﬁllznﬁfé)gllin) c_sth%n ml\/l:—;'plmn%)ésgé ﬁ?atecﬁ'fg reflux
o.vernight.’ After soivent re’moval, the crude reactlon mixture was purified by FCC
(5% CH3;OH/CH)Cl,) to give pure product as a yellow oil. The material was
dissolved in acetonitrile and CH,Cl, and treated with 2M HCI in diethyl ether.
Removal of the solvents and drying under vacuum provided the title compound as
the HCI salt as an off-white solid (0.5 g, 44% for 2 steps). 'H NMR (dmso-dg): o
8.70 (m, 1H); 8.52 (m, 1H); 7.47 (d, J = 8.1 Hz, 1H); 7.18 (m, 2H); 7.11 (m, 2H);
7.05 (d, J = 1.7 Hz, 1H); 6.79 (dd, J = 8.1, 1.6 Hz, 1H); 5.92 (d, J = 4.7 Hz, 1H);
4.15 (m, 1H); 4.05 (q, J = 7.1 Hz, 3H); 3.25 (m, 1H); 3.09 (m, 3H); 2.83 (t, J=7.4
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Exanple 8 5 Preparation of 3-f
4- Brono- 3-[ (R) - 2- hydr oxy-3-(2-indan-2-yl-1 1-dineth

we@rdw&rTsno) - pr opox! - phenyl | - propioni c aci d PCT/US2003/037461

10

15

20

25

30

hydochl ori de To a solution of 3- f

4- br ono- 3- [ dr ox 2- 1 ndan- 1-di et hyl -

A2} ot rrs BB/ 36 oy Bk e S g 28D 139 (s
f th I (4

T G2 o R e B R 036 i, |

0.72 10 mmol ). The solution stirred at RT overni ght.
The et hanol was renoved and th resi due was dil uted
with water, adjusted to pf’f‘ 8extracted 3X with

CH2
filt
ZW tteri o_lggtra_nomvrbm)smmmvl TForapiomc e¢id hiyflsdhl @ide

19Tt gen 6 K brorie R B Ry e b irk Bimetty L

S@hylbnfid) —p%ﬁéx?ﬁﬁﬁbn@[}eﬁﬂoﬁiohﬁ:t R4 afy laestéi“MEﬁamg/lﬁ 7(025 g, 048

crystall|ne sol1d t0 give the pure” HO sal
|1§m0b)tle¢tftapor 4 tnL%atandJ rwaemrdo 8dnlpwas addad MMH (@34.8L, 0.72

%OB@T% s?la 101 gtgrrrm%f) _aLtdgé“ OprblgI%O 'ﬁlg fti}}f;{)“% Hyas pfnﬁkq mld the
26Ridue/ wabdified With watdk, J;ﬂgustécﬂ)o 5pH 6.268 ekfifioted 35 wlth IGH,C1/ The
Hz, 1H); 5.93 (br s }-2?’ 1H; 4.16 (m 1H);
PIBAIE BOILDD W39 dnesi P30y mtexrsi ang coucqnipatedHy; vagug® give the
62-2.52 (m 511 1.96 d, J =
Puge %?%’I,Tteg‘ﬂbq; ;%Wi‘g@%"h‘?ell) Cons (m z) Vit 2405 n03.
Exanpl Bo &h Rreeqstridd $1mpermio(;13)ffthe éw1(tt§r10n grodugt walls aiddid é.M HCl in
2,.3-Dif 4- - 2- r oxy- i ndan - i me
Whyq ey ﬁ{}? arﬁﬁ(tﬂ)&l ‘r‘%‘éﬂo‘%%t ipiReipHony B ithen Blesiptated as a
Wﬁif@&%t@l‘lﬁlg Solido gﬁv@fh@{@r@H@I ci1f, LW SO AR BTEE1R9%Yn and

benzene A sol ution of crud
Adrtedomde2y utinf (0USr g (71660 H{NMEO (dp)sof di):e pas 80 (usilHy, 8.55 (m,

S o7 el B e80! 17T Ay B0tEb s 120t 1o

r1%9 weS i et £ HM thI),p5)§§?o°r' U'ﬂmaﬁr @%ﬁt £r1f; Q. 1769919)1H§'WP|05 (m,

refluxed 30 under nitrogen for The’r eact i on
clddr 826 (fi, | 1#Br 389 dnmd 3H){ l Bate Jwa% 6ddnc9éﬂt R&ReI52 fm, SH); 1.96

()7 S ARG S T MR AGTREE ot oduce
(0.33 g) in 71%yield. 1H NWR (400 -15 WD 2004/ 047751

PCT/ US2003/ 037461 Mz, CDC13) 5:7.23-7.19 (m 1H),
6.74-6.71 (m 1H), 4.35-4E3a0pKM91H), 4.03-3.99 (m

1 '_Df”rev%,rﬁi%n?bf %5{ 2(§Tb1ﬁl!l_(9r0 4%(&?’2%“/8?0}&@ ( 21{?pdan 3 xZ 71 i n?ethvl-

ethylamino)-propoxy]-phenyl }-propionic acid hvdrochloride

(&  4-bromo-2,3-difluoro-oxiranylmethoxy benzene
A solution of the crude 4-bromo-2,3-difluorophenol (0.40 g) [prepared using
published procedure, WO0121606] and (2R)-glycidyl 3-nitrobenzenesulfonate (0.49
g) in dry acetone (19 mL) was treated with potassium carbonate (0.79 g) and refluxed
under nitrogen for 12 h. The reaction was cooled, filtered and filtrate was
concentrated in vacuo and the residue was flash chomatogaphed (20% ethyl

acetate/hexanes) to yield the desired product (0.33 g) in 71% yield. "H-NMR (400
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(b)
(R)-1-(4-Brono- 2, 3-di fl uorophenoxy) - 3- (2-i ndan- 2-yl -1,

wda2aioet7sy| - et hyl am no) - propan-2-ol 5 A m xt uP€T/082003/037461

10

15

20

25

30

2- (5-brono- 2, 3-di fl uorophenoxynet hyl ) - oxi rane of
Exanpl e 8a _52. 12 g, 8 nm)léi and
2MHyg ERClahfi: 7.2347-18 (e L) 6. #4-Av/il 4, ABD(43%54.38, (g 1 HeA.03-3.99

TS b B 2o R Ta et ea “the
r @A CR)- D@44M6m6@;’3-ﬁﬁlu@fb?bh6ﬂb’)@§i-l3t(aéih@ﬂ1 R4 1f1l-@stthyl-

chr omat ogr aphed. (10% net hanol / di chl or onet hane) to
yetBylamined-paepanrdeel product 10 (3.06 g, 84%. MS (ES)

mz 45 .
(6 - 3- ¢ A ge ot &Kk bromo-2.0-difluerophenoxymethybrorians of Expmple
, 8al ¢l 2vpy Byhmet)rmld Mml-ypﬂapdxmelhmlwﬂmhmj}ne aesyl g @ mmol)
aci d et hyl est seal ed tube was char

wgrpltlalfqnn@p B3 2 sqlpga qh mfﬁ% F-)pangl refluxed overnig tdAfter 211 the
ddfok HRT QR e&ﬂ)’éﬁ(ﬁlg@ the- fe)%{ﬁ)‘ﬁ w2l & cé)lé'd Anfe LY en by | A flash

no) - pr opan- 2- ol
pehornatngtaphdde ((P(Mru)aﬁthmoltdmlﬂommﬂmdd)e to Rik1DARY 2desiedl product

%r%éa%%ﬂ@ (Eig)?ézgf}“ @Zﬁﬂfntl glclrzl gtng ééoi?gg)nat ed

t@p V(E%t{mmﬂu&ﬁbth?lQ k90D -frflan Boy109 rlL’chﬁr%thgl 1B&y1

seal ed tube was ca htly~ and i mrersed i nto

pﬁ@ﬁ@hl’@ﬁ?&)ﬂ@f@yldrdcr}dmahld ffﬂhﬁé eptencti on was heated at

this efRE far 12 hr to a
t enper a ure an glg((i)rtf’g)en P Sl%lg’r Ftéla]l?n‘g’ 28) 1-(4-Bromo-2,3-
phﬂﬁ@‘dpl&nofh)%-@-h&dﬁn%ﬁhﬁﬂ@hrﬁ&ﬁ Pethy I&hﬁﬂb)kiﬂo%dnazibl (3.06 g) 1
col unm .chromat o rah |n|t|aII 0%
E’(néﬂéoﬁlﬂnlﬁéﬁ%m@i)a o b5 AP RATHO S SIPEHE)3 (082 ).
i

G BB D), Tiibyafinen Pl f3 BN sbARGHALS od8 Wbryscpnged the
byaC&%I NyGbiibhing i mtlnd)gmd(vetl haniante$hEhg seadkeic tubaasas capped tightly
coIIected conc d t .t desi red roduct

(B4 4FeTs 1%30 APl d?@ S oil B, e IRASHORSy A heateflyal this

[ch rturd £r 12 hrs. Cool to ambient temperature and concentrate d duced
gas D 11 uor 00 - (R 2B Ry dr BBy 4T 82 S pnugted uner reduce

]PI@ﬁSW@t Ape sézdﬁtynemdaq:nm@)pupfle@ by yflash eehyhd pnommmgnaphy eluting

QS tﬂllgt\{}m 5?‘? g{or’f“}glﬁle cxanes f“ilCP gg&%bﬁ%{g C%L,ﬁﬁ% Han ‘r|he eluting

Fsbaimﬁtl emBtfres 4Qe@) swlt@@edﬂiooﬁoa%s Qli¢Hl6roatclne) .59 OMeOH in
th s was added grans_(10% w' w) of cat al yst

( éeé)angrfellﬁ‘fva%é)d &%dMe()ﬂ/ dp dyéwomﬁﬁ%a@ﬁe Tae ppdugt was
A i e e
dehmt MSaRS) weis Wt [Mi-HI". addi ti onal armount of -16 WD

Z(Q)OA'/ %4327§ ])1 1(1:(-)1;‘/0U4§ F( 9%/-1%%1?(%%}3 -(2-indan-2-yl-1, 1-dimethyl-ethyl
amino)-propoxy]-phenyl }-propionic acid ethyl ester

The 250 mL round bottom flask was equipped with a magnetic stir bar, the
compound of Example 8 (2.40 g), 100 mL of absolute ethanol. To this was added
0.24 grams (10% w/w) of catalyst (Pd/CaCOs;) and placed under hydrogen
atmosphere. After 16 h of stirring all starting material was consumed. The reaction

mixture was filtered through a pad of celite and washed with additional amount of
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et hanol and concentrated to provide the crude product
(2.35 g, 98%. M5 (ES) mlz 476 [M:H +. (e)

W@2¢02/087781 f | uor 0- 4- [ (R) - 2- hydr oxy- 3- (2- i ndan- 2Pg1/682003/037461

10

15

20

25

30

1-di net hyl -et hyl am no) - propoxy] -phenyl } -proplonlc
acid hydrochloride 5 A solution of the ester g
i ‘?fh@,itoﬁ andconesptraiey touarovidedhe srrdginreduzt 62.86 gl\ﬁ&%l) (MS KE$) m/z
@& +ed at RT under argon overnight. The et hano
enoved in vacuo and the aqueous |ayer was

daeb ut edH{ A3t hiflvated-[(R)2-hyJroayd-(RHrdunedyT-2C1-aHinsth dylh;thyl

et her_ (3x20 m}z?g ];.Ehe agueous bw(%/er was coll ected and

t HROBHPIRREX WPty opr%wglﬂ agid yydchigige L whi | e

t I 0,

SUITT T RGolutl 6 6 oRict 21,6 WhickfanS chg,?*@%ﬁssdééa?%% &th 2.5 N

by filtration 10 an air drie
olNa@Hv(inle) &l stidred MBR(IEﬁ)ienmgomQSerbMat-l]Fhe eflinsl was tkmoved in

{Viske ot SR e tes o YR bl e Pe et with

N BR2MEE I MEh AR B SwAf doBlectE@Ynd WP $ois taaﬁgteé to pH 5

white solid crashed out. The reaction was stirred f
avth cormE(C] while ptimmingeTheproeipitkied white sokid whi toltacted lzyrfdtrauon

AR U PR N e
8. 63 (Fhis i}l (0.68 g§391a§ Suspéided il dgsa&to%&n(dmsém) and.-tf¥ted with
(d, 1 4.14 (brs, 1H), 4.05 , , 3.13-3.09 (m
;.QM gDQI) A4 Jph) 31 g@el( aale rgqtq)tlonp_mg(glrg ‘t@gaxpmhomqgene;@usi giter few
nu?eH)tth a’sézf]ﬁ %@1 c&@ashré'd) qut. "ﬂ‘hegfeag:ﬁion stn;l‘ec?’ Ebr additional 10

reparat on
Sm{nme@ -upioh lem:lmt 4wdls (fR)erct Andctirizdyte Préddé tdaltie2eoppotind (0.52 g,

4" Rt o B BT OSBR Woo ER oheBob) g% G, 11,

OB o0 v ﬁ? 7.13- @b@%ﬂ%ﬁ)%é@(&?'lm 1@14fhz)rs s, Y] 4@9‘(&"2ﬁ)‘ §.13-3.09

anmount of conc.s UrIC acl d was ad he react

vias 18D 3.0¢anda@0 (Q@ HbaRo3-289 GIE,fIIHDXZG\iE{t REh2.55 ’Ehlé (m, 5H),

ntrated, then diluted wth ethyl
ATl s BOREE N 15 N Naor (2x 10 nL), brine
(10 m.), dried over sodium sulfate. The filtrate was

concentrated and purified by HPLC and converted to the
HCl salt utilizi ng t he stﬁﬁwlé Qr otocol . M8 (ES) niz
. IVR: , 6 )

( br s, 1H)e,ths4 aﬁﬁld)ehroﬂﬁ)vl-nﬁerﬁﬂ} 6mvl<ﬂllrb a01c$ hﬁ&lbahl ﬁdg m

(t ZEBhe %Mggf xgq_lp%:rﬁ (%%_Dg) yag glsé%lvecgpa absiﬂu\:gq eth§nol (10 mL)
Y cathl kR athunt Skonc.shffuric acid was added. The reaction was stirred and

heated to reflux overnight. The reaction was concentrated, then diluted with ethyl
acetate and washed with 2.5N NaOH (2x10 mL), brine (10 mL), dried over sodium
sulfate. The filtrate was concentrated and purified by HPLC and converted to the
HCI salt utilizing the standard protocol. MS (ES) m/z 476 [M+H]". 'H NMR (400
MHz, DMSO-ds): 68.72 (s, 1H), 8.48 (s, 1H), 7.20-6.99 (m, 6H), 5.93 (d, 1H), 4.20
(brs, 1H), 4.12 (d, 2H), 4.04 (q, 2H), 3.20-3.16 (m, 1H), 3.11 and 3.07 (dd, 2H),
3.00-2.96 (m, 1H), 2.85 (t, 2H), 2.62-2.51 (m, 5H), 1.95 (d, 2H), 1.37 (s, 6H), 1.15
(t, 3H).
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WD 2004/ 047751 PCT/ US2003/ 037461 Exanple 11
Preparation of (E)-3-{ 2,3-Dichloro-5-f

W@ R)jo42411ydr oxy- 3- (2-i ndan-2-y1-1 1-di net hyl - PCT/US2003/037461

10

15

20

25

30

et hyl am no) - propoxyl - phenyl 1 -acrylic acid

hydrochl ori de (a) 4-brono-2, 3- dlchlorophenol 51n a

250 rrL round bottomfl ask ZS@mﬁeolfl 2, 3- d| chl orophenol
o f2 gl. }

To t h| s Wag;hgld_d_nitb)hlrmnmbvhéhvlﬁamm agid h’s’»drﬂibhl@ﬁde
g cial  aceti C whi | e mai ntai ni ng the
er 4PERTRO-25 % h@&&’i‘?‘gow was vigorously stirred while
addl NOIn Mﬁ%ﬂ%oﬁt@b&fbﬁ{ haed g%f 3 B'd“&lc\(ﬂg&?e{n%g%é’ df¥sotved in a

h after addition was finished.” At
r ssdveeinit @mxivirx vfl glacish scatioacal{16 mlg audf ¢hedofamid ail)i angl Gdled to

B TS oS ins G BN B il it aropwise

Wvhile H'laﬁﬁ!uﬁ ngrfﬁé t&ﬁﬁraﬁéﬁé5@h@¥e‘)&ctl&fh®a9{%6ﬁﬁ's 1§ S48 while adding
e

were conbin and washed w th Sat i um bi car bonat e
(Bemdee and ceptigued stirsing Migrrensly Qiddh @fteealditiesr weo inished. At this

Th f c rr n
ol R6rien priEPe b BBt AR ok (i pinlERR B Sryfiligha 0 m
(d@ﬂchHZom@ﬁXﬁbSDr@an?c Meﬂﬂﬁs GepdatedBad agousdlaPd Wi Sxtracted
b) 4-brono-2 di chl or o- oxi ranyl met hoxy benzene

Awglaldeﬂ %ﬁnﬁfhaflﬁ é3>e‘i0uraé) AThsy giiggamic Jayers Wetsr ephlined and washed

( letg gag )so@m 15252?621?40%5&'1 ?%b%’% r?ﬁ? ‘Bhﬁg %{br%):rg%e gxllc{M &)Inﬁf @Vf{) sodium

p&hﬂmrﬂhﬂn maddsqxrxamet (285 &) wis amdied eﬁlmxmd nedatep w1thout any
nltro en f, The reactign was filtere

e on L PENKER (op M B CREkY ST A e oS B g (2EDy S65 Grs, 16D,

was flash chromat ographed (20% et hyl acet at e/ hexanes)
to yield the desired product (6.94 g) in 71%yield.
1 NVRI-pdafo-Ri3zdiclIROI RiraBylntetdd& yeedzéne82 (d, 2H), 4. 37
and 4.

(m 1 4SCQUT§(§1 Q%gltb qwc?ei Iﬂl)-abr0121082g§-§ %g)r?]i])henob% §%5 En&ci (2R)-
(ﬁ}cm}l‘ % ﬂItﬁib@Hiéhgslﬁfoﬁbtﬁ hB 809 kA QIR é&@toﬁ: ((23 0idpRad tr)ﬂted with

di met hyl - et hyl ami no) -propan-2-ol :~ A m xture of
tmaSépmmbOI(@e 613@1 Sragd ir ¢t lunderi mfeoge@ fap12)h. Therreaction was

t qute et hanol, (16 m) a refl.uxed
SRR, ettt e i b ol il SolE s ot
r &@chhtopraphsd (2004 adylaawtacsmaﬂéso & gidldone dpsifediprédhcby6.94 ¢) in
fl ash chr omat o 0% -18 WO 2004/ 047751

PEh yickd m%@p% MHz CDCl3) &: 7.48 and 6.82 (d, 2H), 4.37 and 4.34 (dd,
1H), 4.06 and 4.03 (dd, 1H), 3.42-3.39 (m, 1H), 2.96-2.94 (m, 1H), 2.85-2.83 (m,

1H).

© (R)-1-(4-Bromo-2,3-dichloro-phenoxy)-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propan-2-ol:

A mixture of the epoxide (0.5 g) and indanyl amine (0.32 g) were taken up in
absolute ethanol (16 mL) and refluxed overnight. After all the epoxide was consumed

the reaction was cooled and concentrated and purified by flash chromatography (10%
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met hanol / di chl oronet hane) to yield 86% of the desired
product (0.71 g). MS5(ES) mle 488 [I\/H-H] +. (d)

w@ 5)04£647{721 3-DOi chl oro-4-[(R)-2-hydroxy-3-(2-i ndecF/Bs30b3/037461

10

15

20

25

- di net hyI ethyl 5 am no) - propoxy] - phenyl }- acryl | c

eci d eth ester A 75nL al ed tube was char
e pBIS a8 ST 56 0T AHIESP QBT BT . MO(ES) me

( k0 this was added Pd(OAc)2 (0.042 g) and
PJ%WTIS%'(O. 23 g), ethyl acrylate (0.40 nl)

sequentially and deoxygenated the reaction by bubbling

nitrog f 9 .,mnu The sea .tube capped

bt P et eeRd TRy 3 s he dhiidiacp (1" Eetiviethyl
{thiRa?- - L t this tenperature

?Aéiru El?}zﬁﬁ.p EQ%O%}?ﬁ?lt} ag%ilé?ﬁid‘?gﬂp%gtregt ure and

concenfr’&mad S@ﬂi@tbtuhee\d%&:el@armtbwsuhraestﬂha theubmide (0.9 g) and

GRS ) ik s B ST RGO P 92 o

EtRyiCacrhtet (0.4 téhtial1yi tand ddeoRl yedated Mh trb4@R 8ubblin
svmﬁ)ytqched tomloo% ?Mtl 5% l\/gCH in dlgl%h | or onmet hanenvﬁy &

fritrpesnetprohp Biputesolibp sealsd ha was @ampeddmlymﬁ immersed into a

C;g‘lellée%?etd)e(:baméé 88;'[5%‘?1‘?t’fc"jl'?e@t %gctﬁ 9;% lh%%\%l gg ghrlnsr Wﬁ%ﬁ% nﬁoé 12 h.

E(O(Gi)l[tMmﬂl&ent( te)nperature and concentrated under reduced pressure. The crude
Eé 23D1@HIOro4[(R) 2hydroxy3 (2-indan-2-y
re dge N@tsrg”n ﬂaghicﬂlé‘}m]p SERAS HRY pting ggt—@lly (\ylth 50%

‘Tﬁbgc Y rﬂk%@ |a93 ' l@g%zﬁtdf\cs At Yhis \%ﬁrtl{: thf %&tﬁ?gs %{g&cﬁq@ ?AEQEJQQS were

i n et hanol was treate
rewitched te ﬂﬁ)@% dbCMn Gé&r MeQJbin dichtarombthaneT fodlosvietl dryo8 % \MAsOH in

BCRE e et 05 Hhat B ROMERIch BYSH s e 095
(i89800yiBld)as é)ﬂeeyeﬂawqeaiﬁ VRYES) WRSs0sqM-atfed and the pH

was adjusted to pH4 wth conc. HO V\,hlle stirring.
The precipitated white solid was col |l ected by

o)L r A 802 AL A5 AR AL PR DRL Yl Syt
(adaﬁiﬁo)\rﬂﬂbpoﬂ}ﬁiﬁedﬁ)} a5ry7102161d&1}ddr3cﬁ15rlﬂé\BQ 2H), 7.66 (d,

1 06- 12- 3.
3E)|) AR tttlepsof tgﬂ)estea (58 i Shigs! ((#b mlz»Hyas brogad Wig2.5 N

%\I%H((ch rr%gb and! H§t7 iia{i‘l%hezz a?Eo IE_lé?ierm?g“{'% '5% gtgaliollé\ga;%?{noved in

P@Tﬂ@@@@@/ﬁﬂﬁ@% 1ayeEmmdiletedl2mBr wpiar 0 mh) afid thef extracted with

T&]ﬁ }% %‘% WF %as céﬁ%er}g%%étﬁéﬁm%asléd%sqgé tlg) pH 4
rWﬁH @&{H 1Ci Gl'ﬁlle stirring. The precipitated white solid was collected by filtration
and air dried to afford the title compound( 3.92 g, 83%). MS(ES) m/e 478 [M+H]".
'H-NMR (400 MHz, DMSO-dg) &:7.76 end 7.15 (ABQ, 2H), 7.66 (d, 1H), 7.06-6.97
(m, 4H), 6.41 (d, 1H), 4.12-3.92 (m, 3H), 3.20 (brs, 1H), 2.95 and 2.92 (dd, 2H), 2.84
and 2.81 (dd, 2H), 2.70 and 2.67 (dd, 2H), 2.50-2.43 (m, 2H), 1.67 (d, 2H), 1.10 (s,
6H).
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A 250 nL round bottom fl ask was equi pped with a
magnetic stir bar, the 5 acrylic acid of Exanple 11

W@ 2009/0¢/)751 100 nlL of absol ute ethanol and 50 nlP@F/US2003/037461

nmet hanol . To this was added 0.2 g (10% w w) of
catal yst (5% Rhodi umi A1203) and | aced under hydrogen
atrmsphere After 16 h of ﬁmplei}% all starting

S diAlard 3 3?{‘kas-éﬁr%%-eﬂFﬁ-ﬁ%@&%&%-@iﬁhé{-ivﬁﬁﬁ—dimethvl-

flltereo though a pad of CerrTte angd wasiied wrt
addi t i onatthglhmmind)-bpoxeyi-phawil } -propicin add hydioeklotide get

t he dgglrs rodu Eméplcgffflg in ,10 98%.yield. MS(ES
me 4802 pipun m dlask (epsagyp w@ugw@éac SHr bar, the
dcchylﬁ:Cé‘%l@'UftE)kangﬂé 59 oo eggn@'od At R hnd 4}, %@Y' g 50 mL of

in et Thé ré&acti on stlrre m nut es
tthethamdnbe ttis stae ddclend 0.3igV@0fawév yed ¢avalydt ¢avh R]K)dlum/A1203) and

jant il\ﬁ!@t [ % gm%)’\gs ES) A?ﬁ’ér !ﬁ—;‘ ofést&gn%_%ll Siq.tsmg ﬁnaie’ﬂal was
(dii)nsﬁlrﬁgd The }8actiof tiktire @%B_gﬂtér'éd %d%%h(agpad]dfl)cehé 48 vé‘asﬁgd with

3H), 3.37-2.82 (m
(%ldlt@ml amaung 8f nethagel)and eeperptreted 30 g’etdbad@suned lper‘uCBGI{% g) in

298? %l i\}lﬁs(ﬁ%@% ﬁigq gxﬁﬁ'gﬁyp?oégx: ngﬁgnil IyI pr opi oni c

acid erﬂwade(s)tseg) Wisl subpepdednedrtaetdhi€ild ¢10imf abX aoRE@With
was di ssolved in absolute ethanol (50 nlL)

aJnQMéé@lan 3,@ mL)dnsist The reastien siiged for L8 mipntas (hes corpgatrated to

T +

R RS RL RIS ER EEla, NARESEnOUCEL IWERT, MR

c(nD(DJI\/Hﬂz \DMBO dgy &:38l64ac bt 8. gﬂgtd lﬂ%siwﬁ(dg\ﬂlg% 72155N0M1Q;|4H)
ried over sodi u

siﬁﬁ @b éH% rés%%)% ﬁme3§b§) ?[Mrﬁ@(m 10, 8154yd- 453§{le?rH)( 3@31d 2H),

gl)3fy\§§s ﬁ} ssolved in dry acetonitrile and placed under

i nert’ athrosphere. To this was added 6 nlL of

trifluoroacetic acid stirred for 15 mnutes and

concentrated to give thi CE al %el | ow syrup in
quantitative yield (41.2 égmplle?é(ES) m e 508 [ M+H] +.

" H NBafafi8h obvbiZ 2 IRVEEN ALY (182 By dex{-BL@-inddd2-vi 1 31didRthyl-
(,1,720708(m5H)591(brs TH), 4. 20-4. 02

ylamiw)-pRopeny (- nhenyl-lrpropg)n@mc@;murﬂw

(t g 2iPh Rt mzl@i% © Yo lidsOyd e 3iR shiBingy (50 mL)

Bﬁi[/cbﬁkﬁﬁ?drﬁ)@ﬂrﬂﬁi coﬁ@mhe al;ﬂil Waspaded! AP rédction was stirred and
3-{4-Fluoro-3-[ (R -2-h d~v-3-(2-indan-2-yl1-1

Pegtedde pRflux overnight. Next day the reaction was concentrated and diluted with
ethyl acetate and washed with 2.5N NaOH (2x20 mL), brine (20 mL) and dried over

sodium sulfate. MS(ES) m/e 508 [M+H]*.

The ethyl ester (33.7 g) was dissolved in dry acetonitrile and placed under
inert atmosphere. To this was added 6 mL of trifluoroacetic acid stirred for 15
minutes and concentrated to give thick pale yellow syrup in quantitative yield (41.2
g). MS(ES) m/e 508 [M+H]". "H-NMR (400 MHz, DMSO-dg) &: 8.35 (brs, 2H), 7.31
(d, 1H), 7.20-7.08 (m, 5H), 5.91 (brs, 1H), 4.20-4.02 (m, 5H), 3.27-3.20 (m, 1H),
3.09, 3.05 (dd, 1H), 2.95 (t, 1H), 2.61-2.47 (m, 5H), 1.93 (d, 2H), 1.35 (s, 6H), 1.28
(d, 3H), 1.16 (t, 3H).
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et hyl am no) - propoxyl - phenyl | - propi oni ¢ aci d et hyl

ester hydrochloride (a)

W@ R)04/24775¢ Br ono- 2- f | uor o- phenoxynet hyl ) - oxi r aneCBU$2003/037461
sol ution of the crude 5-brono-2-fluorophenol (4.0 g
prepared using literature procedure [ EP0238272] and

(2R) - egC|dyI 3- nltrobenzgﬁ@@ﬁkﬂﬁnate (5. 37 g) in dry

f eact Ieﬂwlaﬂaﬁgggmbﬁdﬂ -phehy1é+pechiadid aéldlet}rvabﬂex\l‘l&Sirochlonde
%;wentrat ed in v cuo and the residue was fl ash

JokR-ddPAHARa-I Wd%}ﬁi}?xﬂ’@?t%ﬂkf’é?%ﬁh exanes) to

eld ah I Y d
(e C ALSER OEECS g by bk wn
4ht3ﬁm(re| chrocediire [ZEPOZ?aWQ] 4n@Q2Rudlyciliy]) 3-niBobkhz@&ne3lulf¢mae (5.37

1 .97 (m : 78 (m 1H)..(b) .

%') inlc?ﬁ‘(%a@?%&?% ) avaﬁﬁtm@gm@( le%aﬁswa%ﬁaré’owtq@f%g) and
ni‘éﬂﬁi(éd @ﬂdéy hﬁfBg@ﬁ’for bnpr B@?é&ct?cxp{wf‘c(%l&i Yir&f aﬁchﬁltrate was
epoxi de (3.0 g) and indanyl am ne (2. 4 g) were taken
ugPncentragdsk i weeiceahdribe r@ﬁduerru»\)asaﬂ@shr ehrbmmgraphed (20% ethyl

oV i
SR et & S e e R B SRt o DR (400
fmf.zhc@m 870916858 (n, (31D Y% | OB

i el d %70/3 of the d e%?rgggﬁlgm(d?fg%q I\%@O@)(dd 1),
naé -330 (ztsiH[)M%](m i) 2.78 (m, 1H).
(E)-3-{4-Fluoro-3-[(R) -2-hydroxy-3-(2-indan-2-yl -1,
1-di methyl -ethyl am no) - propoxy] - phenyl }-acrylic acid

| @tes-Broaerbfebrbiphe -3¢(25i0 88012 W1 1 -dinfeth .
thgybr(g?n dgz (5.20 9) rajlrggl n%?gpr%pl oni tlrylll e (60 nytlewmno)
t PR added Pd(QAc)2 (0.54 g) and P(O-tol)3 (2.91

géoxyge%ix te"‘gg%!gg%g%%ta ¥ 2350 %%@g@ﬁﬁﬂtaﬁhé r ogg) Nt tali%‘ up in

mbsu]lu&sethéﬂmé (Oealpahd reflexedbsvermspine d fiet gllhtﬁe}epamﬂle was consumed

d h d
B b Sl o Snended A hushied bl thek Sotpography (10%
Qﬁ%aﬁ&/d@&%r@ﬂl%thtaﬁé_lms KRl E@%%%&&H&ﬁ@&‘b&ﬁh&% %@%el}j/[S(ES) m/e

reduced pressure he“crude 30 residue was purif
f434<M-J8]"urm chr omat ography eluting initially with 50%

Et OAc in hexanes and 100% EtOAc. At this tinme the

eluting solvent mxtures were swtched to 100% DCM

5% MeQH)i3n{ AFRBCB-OFEL DajEok 2Bl (QUEEhnY yB Y Mafghbthl-cthyd 1

WO 2004/ 047751 PCT/ USZOOS/ 037461 DCM The pr oduct was
canina-pgosyPheprid estligtasyl ataylgster t he desired product

(2 68%|\ﬁ'_ﬁefleﬂ 882 WheldaBaPalf ¥ kil W\ 08 e dRGES5 20 §) and
propionitrile (60 mL). To this was added Pd(OAc), (0.54 g) and P(O-tol); (2.91 g),

ethyl acrylate (1.95 mL) sequentially and deoxygenated the reaction by bubbling
nitrogen for 15 minutes. The sealed tube was capped tightly and immersed into a
preheated (120° C) oil bath. The reaction was heated at this temperature for 12 h.
Cool to ambient temperature and concentrated under reduced pressure. The crude
residue was purified by flash column chromatography eluting initially with 50%
EtOAc in hexanes and 100% EtOAc. At this time the eluting solvent mixtures were
switched to 100% DCM, 5% MeOH in dichloromethane followed by 8% MeOH in
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(d) 3-{4-Fluoro-3-[(R)-2-hydroxy-3-(2-indan-2-yl -
1-di nethyl -ethyl am no)- 5 propoxy]-phenyl

w@entA4r7enoi ¢ aci d et hyl ester hydrochl ori de TPET/BSD0ORD37461
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round bottom fl ask was equi pped with a magnetic stir
bar, ethyl _acrylate (3 g, 7 mmol), 100 m of
DS M. (ihe Peadvshtps Comcflema@d weRceatded tmggzh@d@m@d poings (4.81 g)

i R

mat eri al was consunmed. The reaction m xture vvas
ad of celite and washed w

il 1 DR B Ra Rt a2 il ek meléal-¢1Bylgewing)-
tﬁsﬁﬁéﬁ pﬁﬁl‘gll g&&dﬂeﬁmg a& eilh%rl Qst%xﬁérl%ochmd@ﬁs) mz 458

was suspended in
dry acetonitrile (10 rrL) and treated with 2. OM HO (

25 horiserLt fof SEA PR lank eSO Dhe i 4 gt gur D, ethyl
Ccaaheqzou 7 Iﬁ)ﬁﬁlv)t | OO pHRS aBdoliftE 8FhahQr TAGRS %a@ %hedl@ 32 grams

m nut es upon wh it was filtered and dried to get
t(ﬂ@%owsv)roé@a@mst (Pd(@ades)gmd@md updT hFSjoge thnfs@here After 16

8h ﬁglt rgné ?ﬂ)N ar9g§ e':\fli% vYarsh cog‘s_ﬁm%i él?xege%:gxoerﬁﬂxﬁ_rf was filtered
E('Ihﬂﬁg(l da Iﬂaﬂ') of Aceﬁé (aﬁ(ﬂ Swash&di") w11tlg %@%}jti%é&ﬂ ahfﬁél(rj@"&zf et‘ﬂlaﬂ@ and
scoegensratﬁé tp ﬁ?t thﬁ-l)ieﬂ@dgmowt 783412 g0 ) MS; @‘éf()rﬁllz [M+H]

E’r gsagrfai% | %E&g e() él 2 i%nmglﬁl)wasjsug&ndé& in d)’r'g’)ace@ﬁﬁm BOJIEL) and
JrchtbdRvith r200M- HCRY -Rafly df equiv.3-if 2thend@he Zeactiod ,nixdirerdecame

SRR PAIEE RGN BRF e G Ehd bRy dtopal o wagstirred
Qfor §dc§t15ﬂ£‘? |1@ n'uHut@g Hg&fﬂwh{gﬁgpwf@ ﬁlter@@ﬁnd 65t Rl \dedired salt

stirred room
t(ﬁmﬁ% @%)emh @) mlzrégiﬁn[MvH] nhg MMRT(F-IGO eHanDMS®&s): 5 8.56

e T g s B A L5 6 B B 6 irar\lﬁa s of k50426 (ors,

(ﬁ%)lﬁ%m 14 (hhe ww 29 lzanes. zx\'%ﬁl qeh! sakedaanth ke 2m,
o ph BT

pH was adj ust ed wi T h conc. e stirring

ﬁq@ ﬁﬂédnpllfﬁt%amﬁhaﬂé 3312 vas S&bl Eé@t(é,dwy 1.45 (s, 6H), 1.28
% }{)ation and air dried to afford the title conpound
8((3 98 g, 8 1% . MB (ES) miz 430 [ MH + -22 WO

2004/ 047751 PCT/ US2003/ 037461 The acid 8 (0.10 g,

0.23 mmol ) was suspended in dry acetonitrile (5 nlL)

and treated vvlth 2. OM HC {(@!ﬂ]ﬁE 155 equ ) in ether.

,éﬁana% &? h \ lf (ﬁ\ﬁﬂethyl—

stirr ed ethvlannno)—propoxv]-phenvl}-promomc acid hydrochloride
A solution of ester of Example 14 (2.58 g, 5.6 mmol) in ethanol (250 ml)
was treated with 2.5 N NaOH (10 mL, 4.5 eq.) and stirred at room temperature under

argon overnight. The ethanol was removed in vacuo and the aqueous layer was
diluted with water (30 ml) and then extracted with ether (3x100 ml). The aqueous
layer was collected and the pH was adjusted to pH 5 with conc.HCl while stirring.
The precipitated white solid was collected by filtration and air dried to afford the
title compound 8 (1.98 g, 81%). MS (ES) m/z 430 [M+H]*
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for additional 10 m nutes upon which it was filtered
and dried to get the desired salt 5 (96 ng, 89%. M5

WQ Ei®y/om721 430 [ MkH] +. 1H NMR (400 MHz, DNMSO d6hCT/682063/037461

(t, 1H), 8.43 (t, 1H), 7.20-7.07 (m 6H) 6.84-6.81
1 1 4.20 (b 1 12-4.07
(m H}I?Zacéc? %f& png % mmgoly Ivaérﬁlippgncg)gl 1(1@1&/ aggtpnitrile §5mmL) and

7 6
e 0 80 479 by e e BTl

3hdmogeneous after few rmnutes then white sohd crashed out. Reaction was stirred

G550 5% S LA ol
g@tseﬁg 2% 9) ORIS! (BISH) G4z 4@@ M+H]+ 'H NMR (400 MHz dDMtShO l): 88.61 (&

¢hl of o- 5- dro phenyl’) - propi ohi ¢ aci
e B.43dt, 4 H), U@ﬁlﬂ]t(mrﬁl—bw 84-6.81 (m, 1H), 5.91 (s, 1H), 4. 20 (brs 1H),

2RI RN Bnchhp. By Al 9@%&% b0 kadadm, 11,

8211755 w:yﬂi) QrHZOZﬂgién(ﬁ-I)‘lq:bSHLZHﬁlég .(Mrgr@l ). After 2.5 h

C, the reaction Was quenicéh sodi um
car bonate (50 m). The aqueous |ayer was extracted
with ethyl acetate. The g-g ani_c &orti ons were
conbi ned and dried with gﬂ@@?d sul fate. The sol vent
was Fr P 4

a/cﬁﬁh df13- %@ﬁl&ﬁ’o-tS
was puri Yy g pny 0
ac et aﬁéﬂam@%mwomﬂr@hcn&mpmmmuwmmmm

i S e B

6 46 (’Idf_:h 03¢ s81uﬁon 3f 3- Hzliﬂdfﬂxy fihe%?lf(ﬁgploﬂm abidh eﬁhﬁ ﬂ)Sl Og,

2H); 2.82- (m
o @mﬂlbﬂbd@ﬂm R;hez(ﬁ@/ aiﬂbws 3ddel suiﬂ:eml chlyﬂdel(()]AQﬁ mitt 6.18

BndB' BT 0 65 B RAG S iR SRl b afeprate

above). I]The@é]@%ﬂsqgtyéraﬂé% Stiaded Wiy &h?l acetate. The organic portions
hydr oxy- phenyl ) -propionic acid ethyl ester was

e spimbied indhdried Wik mmumm sulfan/EThenselvedt-Mas: removed in
Y8ucho a%ﬁ’)r&l\Q'u?lQ g%d?lég Zx%%(fh \P/%s BUT 938%/3,00% u4n%:1L chr<E))r(1r1a rBpgraphy (10%

Preparation o
[e(h?) -aﬁethlyﬂhemnesﬁ ’Eh% tithel am unld vhasl obtaiiRE Ml colorless oil (0.73 g,

ani no henyl | - propi onic acid
iﬁ‘&‘}( Sefyor Hi ET@)GE}W‘T) by Jg*- 10aflsl dFNB6:A6 d, J = 2.97
| D t 1
TERRD) CeBdady PR Pk iftyd e Gl PR Sa g 2 Tag s
2H); 26§-1.00.(803H)18 (m 2H); 7.12-716 (m 2H); 6.90
(s, 1H); 6.86 (d, J = 3.0 Hz, 1H); 4.02-3.98 (m
(b) 3-{2-Chloro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethylamino)-
propoxyl-phenyl}-propionic acid ethyl ester hydrochloride
Utilizing the procedures described above in Examples la-b 3-(2-chloro-5-

hydroxy-phenyl)-propionic acid ethyl ester was converted to the title vcompound
LCMS (m/z) M+H = 4744
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2H); 3.36-3.32 (m 2H); 3.12-3.04 (m 2H); 2.90-2.84
(m 2H); 2.62-2.44 (m 6H); 1.38 (s, 6H: LCM5 (M 2z)

wOvkid4/047486/ 448. 10 Exanpl e 18 Preparati on of 3rP€T/US2003/037461
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2,4-Di chloro-5-f(R)-2-h day-3-(2-indan-2-yl -
-di met hyl - et hyl am no) - pr opoxy] - phenyl | - propionic c
acid ethyl ester To a solution of

3-{3-[ (R) - 2- hydr oxy- 3- ( 2- EgRg@Br27y! - 1, | - di met hyl - 15

et hyl am no) - propoxy] - phenyl }-propi oni c aci d et hyl

est MM}G)Z@:BOIMI(R) -2 gtydeixyedd(F-indam-2-y1-1,1-dimethyl-
3- (ﬁ gydr he Ir r|eon' CaCJd et hI ester by

rret ods i N H sire A Q N

added Thedthglr ey ©F !E&hlﬁbﬂ:el 6(\9aszsap&uﬁe<? t@ﬁroml tﬁé Fi e EJmpound:

The reaction was heated to reflux overn vent
V\é{i:,NMlér(B%sp) & 8Vi8dsol Haldi6t (el ), s @, dc#uSﬂ HasZH) 7.20-7.18

VO b el U D f FUVES Bt 1o AF 023,98 (o,

sm[)_ & 360332 (ﬂh, }}_1374 ?h@tﬁﬂ/@n 23Hj b"’ﬁi @Pgihgiﬂ? 27622%&)3 (m, 6H);

%726 18-7.12

41.83 (s; 6H):1 M&(mlg)Mtf_B—(élﬁﬁM&&) 4 16 4.12 (m 2H);

3.40 (m 1H); 3.22-3.18 (m 2H); 3.14 (dd, J = 15,

7.6 Hz, 2H); 3.00 (t, J = 7.5 Hz, 2H); 2.26-2.22 (m

2H) 2. 60 (t J=1717.5 HzExghbk;lg 54 (m 1H); 2.08 (m
: '126t —71 25Hz 3H):LCI\/B

( QP AR
23D|chlogt9 : 2[Re). i di 20 £ adte
1- di net hyl = ' : R ehlesters aci d
30 (a)To a solut1on of 3-{3-[(R)- 2—hydroxy 3- (2-1ndan -2-yl-1,1- dlmethyl-

’(eail%ﬁ#é?%w%og%ore%yﬁ érgpl)omzc 20191r gt)l(lyf ?éstgfz (IO 3%a2, % 8|3- mmol,

PR OXY, ' Clg t

-24 y\g o o4 7% e r‘/épdg%ﬁ%maA %’? Qéﬂ}r . 3 Shethods

td@%lhﬁ?dshecﬂi@r igledﬂwomma(ﬁs& L) beas, ad(dapl Memmrdsummﬁdes(o 27 g,
I ndan; 2- di met h et

: n((%" _n%glgl an h%free{cé(ggrﬁﬁs he]_aiédc t(( ée%.ub)ov%m ht &}ivent was

pémpvmmt\fabﬂl@ aha Ghadshde ﬂﬁdﬁ&tWﬁas%ﬁﬁ@d@ qe\Péﬂie%ﬁ)se?HPLc (65%
et hyl ent'enoat e

and P(O-tol)3 (0.5
1533\1 g;Hanwtbl |0rls‘7eﬂﬁe?1ay|Péwmmogn¢tﬁéaS(®taae agywhite solid (0.12 g,

S SO R ey SR dsb LS B IRR0 0. PUBRLAAY s
t(s, DL ¥.5an¢] THYRRSSKld @ﬁ@I—B prehest gd(4208. 4@)(n9l1 aif. 2318
The reaction was heated at this tenperature for

o PhT oS s 1910 P 2105 3.00 (S 273 Elz, 2E1): 22622 (m, 280
2.60 (t, J = 7.5 Hz, 2H); 2.54 (m, 1H); 2.08 (m, 2H); 1.52 (s, 6H); 1.26 (t, J = 7.1
Hz, 3H): LCMS (m/z) M+H = 508/5 10/512.

Example 19
Preparation of 5-{2.3-Dichloro-4-[(R)-2-hydroxy-3-( 2-indan-2-yl-1,1-dimethvl-

ethylamino)-propoxy]-phenvl } -pentanoic acid
(a) (B)-3-{2,3-Dichloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1, 1 -dimethyl-ethyl

amino)-propoxy]-phenyl}-pent-4-enoic acid ethyl ester

-24 -



10

15

20

25

30

and concentrated under reduced pressure. The crude
residue was purified by flash colum chronmat ography

webwmtiosgsi nitially with 50% Et oAc i n hexanes aPdI/LSV6/037461

10 EtoAc. At this tine the eluting sol vent n1xtures
were switched to 100% dichl oronet hane, 5%

MeOH i
di chl ok deirsarled frleveARehanggd BORRSt b, (R)-1- (4~bromo 23

R T L SR
QE&mxﬂﬁlﬁc&EOgamﬁIMBbkmmnkQéﬁnﬂ®BTEﬁhsWﬁﬁmﬁ&dfﬁ&ﬁh&ﬁ(&09g)

(1%1 ‘P%b{tgbscoe? SR R ER H g isoopvigliasing (108
H@Htﬁl/lg afd hé!éxX @ﬁﬂté’lﬂ}le Péa@ﬁ@ﬁ(ﬁi' bﬁ%]?%ﬂltrc}r%:ln for 15 minutes.

pent enolt acid solution of ester o
(TheGegjkd tubeemsacamed(t@ﬂmd asmersed ired a\prethaatea( IBO(i\C)\laﬂbhth

e Tt oS s B S dnctatok B 1 B Sl B Ryt femperature
Ginkl ebRcknWaicl unBdrabddct prasduré thetl Rede R¥HEGGHEPurtfed¥yt flash

et her (3x100 nL). The pH of the aqueous |ayer was

&t eldom@tqgmpby wiuting initirlkewith 30%dEtedic inhexasgs et
dj ane dried and concent. ive
b Re AR RO R sof bR in e RRRSMEREPR IR, V2 6

[didﬂi’ﬂ)rbme&fahe 35% MeOH in dichloromethane followed by 8% MeOH in
- Di chl or o- 4- [ 2hdrox§fi éZlndan -yl -1
P

Iil (pr@man@tﬂw pro t Wb fRllec )@wlce@ﬁéqqg |to pr0v1de the title
SR TALD B Uld RRTORARNA B GRS it P
thﬁ acid of Exanple 19b (1.0 g), 1g0 nmL of absoljutoe
[ s e
3by Sosn- BDiterer 4y BB 2 rnaat (il et el

Léﬂﬂﬁ&)-p&}}j@l;[ﬂgﬁen mesphesgic Ald er 16 h of stirring all

g
startiing material was consunmed. The 30 reaction
m xt urfe solation pf estered Exlaoptehl %2 @dbig)oh e@sinbt €5amb) a\mm@d with

Tt SREPHLIP S, R sl Pl el PvePRREC LA peffnol was
(eobpiradd whil hh&hﬁ@b&dﬂagaer@mtcmumm@it@ whier THAMIL) QnB RS racted

the desired -25 WD 2004/ 047751 PCT/ US2003/ 037461
priduater (3x1P90mly.cThe pH. @athg)aquemisgayemyas sdgseduppH 5 with

DGR o RUBAD e b i By oyl o e

Dhale, yeRowFoamQh 8( 74 yidld)(1.52 g9 MI(ES ni/e508 M+ T.55- 2. 35
(m 4H), 2.08 (t, 2H), 1.77 (d, 2H), 1.63-1.58 (m
2H), 1.37-1.35 (m 2H), 1.20 (d. 6H). 5 Exanple 20

Eeparati, QJbleﬁlo% i- [(%4)32 Brcﬁbiﬁészz ‘incia@ y121 N -dimethyl-ethyl

roxy- 3- (2-1 ndan- 2-yl'- 1-di‘met hy
amino)-propoxy] -phenyl pent—4 en01c acid trlﬂuoroacetate

A 250 mL round bottom flask was equipped with a magnetic stir bar, the acid

of Example 19b (1.0 g), 100 mL of absolute ethanol and 50 mL of methanol. To this
was added 0.2 g (10% w/w) of catalyst (5% Rhodium/Al,O3) and placed under
hydrogen atmosphere. After 16 h of stirring all starting material was consumed. The
reaction mixture was filtered though a pad of Celite and washed with additional

amount of methanol and concentrated. The resulted pale yellow syrup was purified

by HPLC (eluted with CH3CN/H;O containing 0.1% TFA) to produce the desired
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10

am no) - propoxvl - phenyl pent-4-enoic acid ethyl ester

trifluoroacetate The acid of Exanple 19 (0.5 g) was
wale@gosed i n absol ute ethanol (10 nli) 10 andPCT/US2003/037461

catal ytic amount of conc.sulfuric acid was added The

BRE5 190 ML E  l, JESER
| 0
%abha/ 8. ﬁﬁéﬂr@t 4% egﬁjj Wi, 9% nﬁ}@U g%éx_%, 1H), 4.05-

rine (20 ni) over
c3 leemniZH) B B3-90S (mdﬁHB 126977-D 38 IfBI,GHOel wedssvmt AH), 2.08 ét 2H),

GO R0, L A SR S e

[M+|—|]+ ' H NVR (400 Mz, DNVBO- d6) 5835848(brs,

2H), 7.31-7.10 (m 6H), 4.17-4.01 (m 5H), 3.26-3.05

(m 4H) 269250(m 7H)Exaﬁ1pB:22(It 2I—I) 1.94 (d,
(L H)

1 hara o 3- 'll?’lc_l?methlethl
2,3-Di gl dx éi{t-leého'ﬁC ﬁc%d b@l P&’c& fladroacetate

1- di net yl - et am no) - yI - propoxvrl - phen

pr opi oFecacid iof E;qamle E5(&p gl)y’thSdkaOb\reldde dbsélute ethanol (10 mL)
ia_ngi rrea?ﬂiﬁo{ng?%riﬂ[o%a%n n%l.;m% 1 addecg The reXcuon was stirred and

rettedite @éﬂhppév%mi?hte Mokt ﬂﬁ}oﬂie%h&ioﬁcxi’é% Eno¥diraBst &1d diluted with
hydr ochl ori de 3-

£yl pretaieqing - washed with 2300 Na@yl @@Qnﬂn)d hring (%Q ml) and dried over
BB S U AN L RS G o
ZoBtaiiics DAY TEA) 2o piSflute/tie desired- ;(radudn #081 B-ydld lo 13 g) MS(ES)

;{P)&gff%é:%@ﬁ h%éﬁ&ﬁn? Qtl\g}FPZhPM Msbgro X3 ;lg (tm)zﬁ) 7.31-7.10
LIP3 T, 00036 OIS D200 30, Tn 2300 gD 1.94

a(dclifl)d 1i5i8xL.51 &, 2HT), AA3-(8-3Ne1 135S, 3HD, 298 @) 3H).

4- br ono- 2, 3-di chl orophenol (4.35 g) was added

tri phenyl phosphi ne (5.65 g) and DEAD (3.69 g)
sequentially. 5 Reacti onE,yﬁzplé bWy warmed to room
tenperature while stirring. After 12 h the reaction
was concentrated and the_ﬂlmﬂanﬁﬁldue was purified by

yi eI d aﬁleﬂﬁil@rotibkbpﬁﬁéneﬁﬁfopibhhdm étﬁ@lcéswf%vdﬁ@qeﬁde '

5:7.44 and 6. 77 (ABq, 2H), 5.95-5.87 (m 1H),
5.31-5.20 (m 2H), 4.81-4.78 (m 1H), 1.52 (d, 3H). 10

()2 ?a-'ﬂr)ighloro 4.2 /-3-(2-indan-2-yl-

- 1methv1 ethyl amino)-1(S)-

methvl—propoxv]—phenvl propionic acid ethyl ester hvdrochlorlde

3-{2.3-Dichloro-4-[2(-R)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(S)-

methyl-propoxy]-phenyl propionic acid ethvl ester hydrochloride

3-{2.3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-

methyl-propoxy]-phenyl propionic acid ethyl ester hydrochloride
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1- Brono- 2, 3-di chl oro-4-(1-nmet hyl - al | yl oxy) - benzene
(2.5 9g), 1,1,1- trifluoroacetone (6.05 nL) and sodi um

whe@angosat e (2. 12 g) were taken up in a sol vEEIE/US2003/037461
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m xture of acetonitrile and water (2:1, 45 nL) and
cooled to G0 C. Oxone 15 (5.19 g) was added in three
portions and the reaction was slowy vvarmed to room

er aipthfio-ARARhERERLAlhomyi A was filtered
agigpconcent Pat ed and re(-q di s%’o 5’1%89 acet ate.

Thi s sdbua icold wixturgaeh dut-Biener1sadt (12t g)j 4Nbﬂéﬁb 2 B}Idlldhﬁ)rophenol

o6 0B R S B B DAL o Seauentiany

cRequtish 09 RIbWIYE Wak 8@ t¥irbéim Bk bt RAKRN&Srih
the desired pr O}Suct 20 (2r 39 ?ﬁ?rr? 91% yi el d ‘a§ %h?t%{ 12 b the

stlaption was Ngreeaedvepd tDE gsidug 8wasd pugifipd by6flash column

(&)ro%agdgra%hg %hgﬂ%% i Ethrl%BA' 1% he\:);axleg(téngiétﬂ%: rq]esqe,h)pro%ucé@ 83 g)in

72 %¥ikld & 1% fodn.
(2 é4 g?orm ;&%?edl chf or o%hé%xg)@? 1V{ﬁﬂr(¢:2]:;‘|t3}13§<';1@r17 4{ &ﬁd_ 617 (ABa.
1

1 PethYR7 (RE1IE:, AN O, Bk 48124.68 (8, HHx 1 d@e{d,o?H): he
epoxi de (4.44 g) and indanyl amne (2.69 g) were taken
up in absolute ethanol (16 nL) and refl uxed

ofbgr ni Giit-(4-Birbms-268-dichloto-pRénok dheethilg-oxgais uned t he
reacti on was cool ed, concentrated and fl ash

chr omaf SPRpRetdiching-4rid treihyaliyiaxy) beeseae Kah ). kbl-

G S L R I S L T T

(sblvent rmxture of acetomtnle and water (2:1, 45 mL) and cooled to 0° C. Oxone

-3~ ro-4- hydr oxy- 3- (2-i ndan-2-yl -1
(@d% dg{acﬁ pﬂggoni a}{c({i the reactlon was slowly wa¥med to room

n‘l’.@hﬁ*})ﬂauﬁé W&O‘H&ﬂ&{b\hl the ?&Eﬂ(‘)ﬂ a@ﬁlt&e@ ta.lgcgéo&éx%tﬁ{ted%ndﬁe-

Seal ed tube was charged
b¢1@>9m1‘(ﬁé1 inethigk agepsite This soaltmn(\sasng;)lecawuhpammtmwmc1 ®rine and

%r% L& g tcﬂzrﬁ g@ﬁ%)a@pe i OAC Z?S(C%Pger&%)c%l%n%mﬁed by flash

NoolMarlh cBropTac Ry Aptily Ryt g wieh Etb/i@mfﬂe)(ane%qa ?@ﬂhé abdidd P(Qluct
de%ﬁgenat ed the reaction mﬁgbUbbl ing nitrogen for

dn 91 feyield @avbife solish | B%@@@MHZ,@IDC%) 878 (d, 2H)
STTIE I S (PR R & T S Qe .50 2 10,

th1&shicent, 1HRMEY @} LK 2835049 (18 BIHE M 408t L0 el
reduced pressure. The crude residue was purified by
flash colum chromat ography el uting |n|t|aIIy W th

SE7° EERCBldn G0 heb OV Fl Ran Ay { lsBpLibffe the

uting so vent m xture
ditlylhmimoprbtitaarPeol 5% MeCH in di chl or orret hane fol | owed
by S%A/E C]_Itulrenofdtllé: Q}l)o%c?enF 4a556and H]deamgl é)n%lfll(e: t(2 69 g) were taken up
in absolute ethanol (16 mL) and refluxed overnight. After all the epoxide was
consumed the reaction was cooled, concentrated and flash chromatographed (10%

methanol/dichloromethane) to yield 93% of the desired product (6.61 g). MS(ES) m/e
502.4 [M+H]".
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was col |l ected and concentrated to provide the desired
product (5.10 g) in 98%yield 15 as pale yellow foam

wWOB(ES)7781 e 520 [ MtH] +. (e) PCT/US2003/037461
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(E) 3-{2,3-Dichl oro-4-[ 2- hydr oxy- 3- ( 2- indan 2-yl -

B&S%lﬁ beRoro 208 Bdpors Taerdabe a0 %tnggthy%‘fthyl amino)-1-
l-g{opg%ﬂ%eﬁ%ﬁ 141 ’\éﬁ £i cg%thms{%} hanol (100 nL) was

t ea and stirred at room
tenperature under argon overnight. The ethanol was

G 1ot o T sedil BRE o Hhtec i ARR b e hEemeide gt Erample 21
et o EF ﬁi@lis}@plahﬁrﬂegh@o A1 808 §vab 8¥RY Pﬂ?éA 1%Qb h8&h &l BfBLtol),

t he was adjusted to 4°'wth conc
pﬂez:z gbu etfagl @ery (2917sm14) dn@l, M@Slsqubp}dcﬁhgldnm}e (7.10 mL)

f ée)gix 1ally aﬂg‘ ag}%yge a e ggft:aggmé}y %é%h@g)mtﬁ?%tnirgg?%nutes The
[ 8datdl tube(Was capped tightly and immersed into a preheated (1200 C) oil bath. The
3-{2,3-Dichloro-4-[2-hydroxy-3-(2-indan-

1TeaetiAs st heaterl ot thisiermprature fier 1. C@pbmglqler;menwrature and
g%%@&ﬁp%&wﬁ@ﬁldre?&eﬁ?p??{s@l%s ?1’[ ges? tet\xpagg}lvﬁg(i bgﬁfagl column

oéhr&nmgfaphﬁ&lﬁtlﬁ@nﬁﬁalgb wih 50% Etbpahﬁ(hbkﬁrﬁs ehd d00% EtdAc. At
is.wag added 0.2 g.(10% w w) of catalyst (5%
Sdint sghyantgnixdues Weesvitohert g9 % dighlopgmethane, 5%

2101@6)&%7&&&018&@&1‘&% gﬁﬁfv%%m Pfg%@ﬁmﬁg&gfélﬁg%lﬁn%gﬁ{%ﬁge Broduct

of stirring all starting
reactdlleeted nn&tmmenmw fo proeide dletdwm@mradumajs 40 gy &l 98% yield

el o S R B TR b et as & i xtur e

of diastereoners (0.58 g). MS5(ES) me 494 [M+H +. 5

(s(g 3 2, 3B’ %Richclm[ozt (2?;13"1‘19@3"@7@4@12(1122'54‘\H,al’?dmlqllllqylﬂ_etlllyl
AP e IR AN B AR e

3 {2,3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl -
pr gb.rftr%h%)' ‘ggngglflasam no@%‘@@i’%@xﬁf@ﬁéﬂﬁ ?igan ?%Xg(} )%&?asltreated
%i{tlg 2%“1@'1@5@19&@ M)Zénc@tn%gjc{t%}hﬁte exlaﬂgé“ﬁn eryé{éc}n Iovermght

di met hyl - et hy am no =pr opoxy
hepétbanad veasi wnwivhy lundert presduye and ltheoaquteud Fayer was dlluted with

B AT R 500 LI bty s o

nfoql@a@@aﬁd afel s Q&alasahjlﬁfeuqra mmﬁ Qeht. Al deneT PR cAethtdd %hl e solid
Exanpl e 20f (2.50 g) was di ssolved in abso t et hano

akas collected by filtration and air drled to afford the diastereomeric mixtures in 77%
yield (3.64 g). MS(ES) m/e 492 [M+H]".

® 3-{2,3-Dichloro-4-[2-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1-
methyl-propoxyl-phenyl propionic acid

The 250 mL round bottom flask was equipped with a magnetic stir bar, the
acrylic acid of Example 21e (0.58 g) 20 mL of absolute ethanol. To this was added
0.2 g (10% w/w) of catalyst (5% Rhodium/Al,0s;) and placed under hydrogen
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catal ytic amount of conc.sulfuric acid was added. The
reaction was stirred and heated 20 to refl ux

w@@inight . The next day the reaction was concRCI/D§10031037461
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and diluted with ethyl acetate and washed with 2. 5N

NaCH, brin Na The crude residue was
piiFdspe oy SR e StHe Gh PSRN AEHy e CasHged. The reaction
' ﬁ]‘u&hﬁl Wis MitdRd Etﬁ)o{‘?g[ﬁtpﬁg d lof celli't@X‘ﬁﬁev@as‘ﬂ%i \x;lﬁlozﬁcgﬁc%? amount of

his tinme the elut sol vent m xtures were
Smetf@hfdcmﬂcﬁoni@@%ﬁﬁl tohget tiendesirah prodd MeOirhikture of diastereomers

ol G @ SEESERN A MRy Loncentrated to get the:
desired product (0.8 g) of pure product(s) and

another 0.7 grans with 10%inpurity. The pure product
c@t ai 311{?1@ HIChIOFQr&r[ZdRMéMMﬂS@ﬁI@d@-Mls é-pianahgblethyl

f n d d
ok FaOtH SR PR oRo SR SRR b A 5 agraoridee
522 [M+H +. 30 Each pure stereoi sorrer vvas suspended

i y acetonitrile and treated with OMHC in
e?*rﬂ%é -Digplogr-413-(M-Rydresy-Se@dndam-wks, bdmmlreahxé@nnnp) 1(S)-

e bR i e SABRE ORR R S By SbaRGEETE
2004/ 047751 PCT/ US2003/ 037461 nol ecul ar wei ght by
o S aplord 4 Ao RSP - el 822 S | etk prlango)-1(5)-

PadopbkAprehyl id ethyl ester hyd
3- f293ﬁrD|§c h}ﬁgbr 0- Y pr%plonlc s er 03;(3(7 s }(“é r?cn %rﬁdez yl -1,

1-di met hyl -et hyl anmi no) 1(R) nmet hyl - pr opox| - phenyl

25 gﬁ’ Bﬁ%ﬁﬁﬁlg hiZF%fj% %f 3'(2@3@ 7(§1 glﬁneéh)g]-etlfyl amino)-1(R)-
Lﬂ%wpﬁﬁbxﬁtﬂwhﬂgﬁbﬁl@ﬁm%ﬁ)e&?ilgstgﬁﬁiﬂfbclﬂ&@déox| phenyl

propioni c acid hydrochl ori de

- 2,3-Dichloro-4-f2(-R)-h day-3-(2-indan-2-yl -

1-di i - : - P¥.OROX I - phen

L1 4 50 ) R SRR BB

BGa[alyctid mcmntﬂ of GoncS)ifhricl and Sras Addetd The Leayliod was stlrred and heated
| -.et h¥h am no) - 1(R) -, met hyl - pr opoxy! - 5 )

ptPcs ‘B‘n‘? Vernight %/H‘?’%@HY gﬁrS@teams&pnqmga#eﬁ@n@ idawta with ethyl

dicagteSind t &3P i

e R PN NAOFE RRTE Y drked B ORR PR b residue

hyabr isibied by dlask teusal cfrlrd)yatomplny dahm@mhhaﬂyt\mh 50% EtOAc in

RS DT, By U RSt LBl S5 rcne
pm)g.ealamdrcﬂnmér@csl%am@ﬂ il fdﬁclmoﬂieﬁﬁﬁ RefWedlby 8% MeOH in
DCM. The product was collected and concentrated to get the desired product (0.8 g)
of pure product(s) and another 0.7 grams with 10% impurity. The pure product
containing all four diastereoisomers was seperated by HPLC to give 100-250 mgs of
each individual diastereoisomer in greater than 99% purity. MS(ES) m/e 522
[M+H]".

Each pure stereoisomer was suspended in dry acetonitrile and treated with

1.0M HCl in ether. After 15 minutes reaction was concentrated to provide the title

compounds as pure distereomers: Each individual diastereomer possessed a

-29.



anal ysi s which was consistent with the nol ecul ar
formula: MS(ES) me 494 [ MtHl +. Exanple 23 25

woe@pasasi on of 3-f 3-Chloro-4-f(R)-2-h dy PCT/US2003/037461
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roxy- 3-(2-indan-2-yl -1, 1-di net hyl -
eth Ian1no opo henyl | - pr onic acid eth este
ye%gﬁgﬁggwg ;&wgtﬁ%l&%@lw? ¥ G ‘é&ﬁ%ﬁ@w&t it the ‘molecular

e b At
cﬁ%ﬁ%@sﬁ%r&o}%ﬂ?g }l() propionic acid ethyl ester

for bronn-2,3-dif|uoropheno| 30 the title conmpound
was produced. -30 WO 2004/1%477?1 fCT/ US2003/ 037461
Exanpl e 24 Preparation of

3-Chloro-4-1(R) -2- hydroxypl%ngrgnérpgpn 2-yl-1 1-dinme th

ethylan1n?) propoxyl _ph eny -proplonlc aC|d

3- Br ono- 4- f(R) 2- hydroxy 3 (2 I ndan- 2- yI 1 1-dinethyl -
et hyl am no) - prooxyl phen | I -propionic acid ethyl

6 3+{2¢3-DichitspiAala-S 2rindanye 5d-dg ldime VFS&hWrﬂme) 1(S)-
a- b except ﬁlléﬁl 0 tok l%n I?’ ropionic acid hydrochlorid
br ono- 4- hyd er for

br ono- 2, 3- dlfluorophenol the title conpound was

3 3 . h QA ) NRHAYE VAV Ol d i
et hY' ani no) m@f ox 1 'rB-BBHic%icP hg&ﬂoghlﬁﬁhé ow ”9
t he general pr cedure o C extep
substituting the ester of Exanple 25 the title

cummoupd.tes produced, 20 xamale 27 B gpanal Lo Shinoy 1

1 \ r\
1et hyl am no)metﬁmocﬁeis&lvmh@rm IptodRéRe hé’iﬂih‘}dl%%hl@riﬁ& hy!
ester (a) 3-(3-Hydroxy-phenyl)-propionic acid ethyl
ester 25 An ethanolic solution (250 nL) of
3-(3 p ni
and coni R ARk B Sl By AL o Bonified

r @ith tquéars RaOHoad sutiReqichan cdhvdredmot tepigfdaddbictic acid salt by

overni ght., The sol vent was_renoved by
treatment with hydrochloric acid in dry acetonitrile’to provide the title compounds.

Each individual diastereomeric acid possessed a molecular weight by mass spectral

analysis which was consistent with the molecular formula: MS(ES) m/e 494 [M+H]*.

Example 23
Preparation of 3-{3-Chloro-4-[(R)-2-hydroxv-3-(2-indan-2-vl-1.1-dimethvl-

ethylamino)-propoxyl-phenyl } -propionic acid ethyl ester

Following the general procedure of Example 1 a-b except substituting 3-(3-
chloro-4-hydroxy-phenyl)-propionic acid ethyl ester for bromo-2,3-difluorophenol

the title compound was produced.
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rot oevaporation, and the residue was brought up in
et hyl acetate. The organic portion was washed

waemgeswively with 5% NaHCO3 (2x) and brine, dpCBUSIIOE037461
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30 MySHA, filtered and concentrated to a brown oil

(30g, quant). this materi ed w thout further
purification. -31 WO 2004?%’%?‘3@615%&/ US2003/ 037461

(b) @re{p%fa&&ﬁ)ofé CRIBRYATEO 0K Yo B8V ih g f%gi-?fi'-cﬁrpsthw_

aci d et hyl ester To an acet one SO| utronm (U
m.) of 3-(3-Hydt Y o yhipropienic ecidt hy|

SSt ot Ry L RS0 T SRt e

36f Batapl&D8 e @RAdInHbubdinas Ploghedde to RT, (2R) 5
(-)-glycidyl 3-nitrobenzenesul fonate (6. 68 g, 25.77

mol ) was added, and the resulting m xture was heated

to reflux overni ght. After to room
tenperature, the solids vveEr a%l?pllﬁed by filtration and

was h@gepaeion \of BH 3eBidyro-4-§@y 2k RiroP8-(Blihdahat-¢1- Wadimethyl-
concentrat ed and part [ t| oned bet vveen et hyI acet ate and
! QRIORA i Q

\amnghcg%éémd 6 a | PSor] %;Q grﬂxiglpé\/? ?@ﬁ%ce{){:%%%{xtgg% -

eloraydo- 4—hy@bay1phh@1}apmpjongamd telteyl @isted foi bAsn®2\8Rdifl€orophenol
t%l %ln 93% |eIdS1 . LCVs (nmz) M+H 187 (c)
4itle cpmpoung wasRrpduce 2 |ndan 2-yl -1, 1-di et hyl - et hyl
am no) - propoxy] - 15 phenyl }-propionic acid ethyl
ester An ethanolic solution (0.2 M 100 nL) of the
above- ment | oned oxi rane (Exgmplezmo mml) and

sol vent rermvalsr,h Iahﬁn s e xr gt 1dﬁléiﬁﬁdvvas
purlfled by FCC (2% to 5% CH3 to give the

title BWlovanpterasneal progedureef Bramplp lmscyptequbst(tmng the ester
g@f%Exah@@zf HeiebhipodiPwa30Rig, 28 Preparation of

3-r(R)-2-Hydroxy-3-(2-indan-2zyl -11-di net hyl -et hyl ani n
0)- 25 propoxyl - phenyl }-propionic acid To a sol ution
of 3-{3-[(R) -2- Hydroxy- 3- CXAMREAT- 2-yI - 1, | - di met hy! -
ot Y ARR)or B CRARYD- IAEOY-b (P ARION £136ifhefliy

ester (1.3 g, 3.0 mmpol) of° Exanple in e

m.) and wat er @ERODE pcnvH N adaGthylster, 6.0

(a) 3-(3-Hydroxy-phenyl)-propionic acid ethyl ester

An ethanolic solution (250 mL) of 3-(3-Hydroxy-phenyl)-propionic acid (25
g, 100.4 mol) and concentrated sulfuric acid (3.0 mL) was heated to reflux for 2
hours and then at room temperature overnight. The solvent was removed by
rotoevaporation, and the residue was brought up in ethyl acetate. The organic
portion was washed successively with 5% NaHCOs (2x) and brine, dried over
MgSOs, filtered and concentrated to a brown oil (30g, quant). this material was used

without further purification.
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mol ). The solution stirred at roomtenperature
overni ght. The ethanol was 30 renoved, and the residue

woR®4p#1751 t i oned bet ween di ethyl ether and watBCT/UI1903/037461

aqueous portion was washed 3 tines with diethyl ether
and then adjusted taq -32 WD 2004/ 047751
F%ﬁ'ﬁtﬁ@iﬁ%%}@é?rmmeﬁ?ékalP‘?ndl]tmaPmB%Cé’@}dgﬁthﬂteé‘@r from

the aqpeeysce:HRDINRA (b. ?5’\%\\? 199 Y, &{c# fﬁ&&%ﬂy SBe@Y fropionic

the pure zwitterion as a tes
aased ethiyk esidr €5. ngs%ﬁ% nowolpvas hdded AR @69 grﬁﬂBﬂbtnnwﬂ}s and

d 2M HC h her . h | b
B Fl %, W st rlaoror RQHEE; ABPE caing dhigaigiurs WRT.(2R)-
-k ciagl %ﬁﬁ)bteﬂfenbsﬂﬂoﬁatewm gnﬂs W"nﬁﬁkﬁ kﬁgéa&é tand the

ich was isol at ed I'trati on and drled
vigsilting (X886 was I@Qte%co rdimmV(emigkyt Witelr celdidg tcEmmmI e 29

JePBRGREE b Pl et eyt Tou Ftiopand sphasefbyith eyl

[iceRex yrheanaaﬁélv}aswb@am&atea ang pdnlﬁtsﬁe@&twbeﬂ auyldac@@fet AN
flask was equi pped with a nmagnetic stir ba

€hi B*ieoorsalaﬁ; p@moe W iweprshayl supeegsivelysithil I%@JCOS an brife,

P 0ok bl o390 e RSO
ol el
&r‘f%?@&%ﬁgﬂégogppad of celite, washed with

addi tional anmount of ethanol and concentrated,

purified by HPLC to yield TFA salt (36 ng). M (ES)
Mty  413-{3vKR)-2- mrmy-sﬁ%ﬂmmgﬁ-ybh,é_;diinamlyuehhmpbmymopoxy]-

Iim'tlgd ta ate ﬁhi g atent applications, cited in
(HheRyLdpLonp 183‘?’1 Faf¥her ei n i ncor porated by

r ef er exg ethasoliclsohid 0.2 M0dHB) b Bb&@:tﬁl&ﬁldfﬁﬁ Bxirane (5 g,
speci fically and |nd|V|duaIIy i ndicated to be

g b i Srbrehdmail iy aire bughee .73 £520.0

f [ di scl

bkl IR R AT P Rl Mok R B o spetion
vhictifre eab ponﬁem]m;dFC@mn%wemtzﬁgoﬁ/mgclgmcgdwme tifle

speci fi i scl osed her ei n are within the scope of

ally
toﬁglpl"B?‘f ﬂ’é"f‘é‘llﬁ"s S>3%wialb(f-S 2X-urt her el aboration, it
iIscnasl h%q\th@go one skilled in the area can, using
t he precedlng description, utilize the present
invention to its fullest extent. Therefore the
Exanpl es herein are to be_cons ed as nerely
illustrative and not a Ilﬁf‘fmalﬂtc# of the

Preparation of 3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-

propoxy|-phenyl }-propionic acid
To a solution of 3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl }-propionic acid ethyl ester (1.3 g, 3.0 mmol) of
Example 27 in ethanol (12 mL) and water (3 mL) was added 2N NaOH (3 mL, 6.0

mmol). The solution stirred at room temperature overnight. The ethanol was
removed, and the residue was partitioned between diethyl ether and water. The

aqueous portion was washed 3 times with diethyl ether and then adjusted to pH 5.
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30 scope of the present invention in any way. The
enbodi nents of the invention in which an excl usive

w@e@post7y1 or privilege is clainmed are defi ned BSI/US2003/037461

follows. -33 WO 2004/047751 PCT/ US2003/ 037461 V\hat S
clainmed: 1. ROHHR2 OLX 3 R6 R R4 5 wher ei n:
akhe REd sl PFWH%‘B@I@J@W the aguequstlaer mag inolated Ry %%Ji@twn to give
si st ogen R2, R3 and R4 are
Ctﬂggurg 8@%‘?’ y 88 ‘@g%%ﬁbromthe group consisting of
H, haI ngaﬂac&ttdnt,ﬂﬁd@u\smlsmnmf tlid)zwttblsorapmdualvmstadbmm HCl in
al kyl ene or al kenyl: and Kis selected
St

romthe group
Tae it brglly wepd igfo sefutipn, gal tLgn Risp B o &
fvm@ 40@3 9 BRMRRERMS R dda 3l i }‘P(Fl AphicKiys i8hes b
fromt oup consi sting of ar or fused aryl,
dilhydomoand drigtddnadydvacufim@.aS ax §3 %).h et eroaryl,
nsulsttuted or substituted with any 15 substi t uent
@%%&Mﬁ'ﬁfﬂé group consisting of OH hal ogen, C
1-4 al kyl, C 1-4al koxy, C 3-6 cycloal kyl, CF3, OCF3,
CN and N2, and pharmaceutically acceptable salts and
corrpl exes thereof. 2. A C&Xpmpbcﬂ%ccordl ng to cI aim1,
f ) 2

thyI et hyl am no) - ﬂroggmydheﬁﬁeqybm},magﬁml i c aci d

hyd hl d 3-

3y4r %CTlnefﬂra’ilr @fgoyr(di)mwnh%ﬁkd&@&eﬂnmed Wit pagretig st bArnige
hy%l?g%r#}éifl?g}ec;%g@.q)ﬂﬁ%? B%]mJEBEQ%'s oL BF QRORAE EhA%d19To this

3y db-dddbd 00 0 -ghenhs RD%2wiw)bf@xusatBt (F2YCataiplitey Iundcr]hydrmn
E&th%;;ppl}tggqy |§?1{n 4 6%‘?%1? qgffgz%ﬁ%géjﬁ)geeclﬂfor}nap cr)r? gcl)n?&ete ’?he reaction -
%ﬁﬂﬁ't vta‘sl PfiRred tMoBéh 2Ry OF Qe IvdsRed WARBAd YAl Ambufll 618

t hyl - yl am no) -

ethanol and concentrated, purified by HPLC to yield TFA salt (36 mg). MS (ES) m/z

412 [M+H]*

All publications, including but not limited to patents and patent
applications, cited in this specification are herein incorporated by reference as if
each individual publication were specifically and individually indicated to be
incorporated by reference herein as though fully set forth.

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the area can, using the preceding
description, utilize the present invention to its fullest extent. Therefore the
Examples herein are to be construed as merely illustrative and not a limitation of the
scope of the present invention in any way. The embodiments of the invention in

which an exclusive property or privilege is claimed are defined as follows.
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propoxy] - phenyl } -pent-4-enoic acid hydrochl oride;
5-

w@2eb4uf75uor o- 5- [ (R) - 2- hydr oxy- 3- ( 2-i ndan- 2- y| PAT/LISI03E37461

t hyl - et hyl am no) - propoxy] - phenyl } -pentanoic acid
roch&orlge; -34 WD 2004/ 047751 PCT/ US2003/ 037461
314-Di fluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1, 1-di ne
t hyl - et hyl am no) - propoxy] phenyl} pent anoi c acid
4- Br ono- 3-[ (R) - 2- higg
- di et hyl - et hyl am no)
R;
3-{4-Brono-3-[(R) - 22 rl. oxy? 3- (2-indan-2-yl -1, 1-di neth
yl - et hyl am no) - pr opoxy] * phenyl } -propibnic aci d
2,3-Difluoro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dine
t hyl - efyheekb@m no) - propoxy] - phenyl }-propionic acid
2, 3- Di f 1 uorlr apdRsRyre irplehgrdiently sdedt@l fromiahe Sropb cansistiigrof H
ethylan1no) 10 propoxy]-phenyl }-propionic acid
2, 3-Di chl orpy, Rs bhdRRs, ardlﬂﬁ’épﬁﬁ&elﬁty(sgl‘ebt@ﬂ%‘n?th)élg'réuplco%ﬁﬁng of
t hyl - et hyl am no) - propoxy]-phenyl } -acrylic acid
2,3-Chloro-4-[( dan; 1,1-di neth
yI et hyl am no) - I%)prs é&t&% ’yqﬁ%flé@epr oarlJll(e(Sl 81‘%%%18 selected
3-{2, 3-Chl qr o- R dr oxy- 3- ((2-i ndan- 2- I-11d|m
et hyl - thyloéﬁf’ﬁ%l;&e fr8%¥9ﬁr%ﬁ%9$l§tl%®ﬁ eh@ligylacu d
ethyl esterg Elsélbé{&![ ﬁaﬁﬁh@ i
& R Yondistine of oy pr fusgd aml, dipyaro,
- et hyl ami nd?trquydpbﬁuﬁd anyh diatetdaryly wpubstiutedoar sabstttitgd with any
ester hydraog
| - di net hyl o rtyh@mxp@gpa;c%wm, GOFRlTanyhd NP, 0PI Oni ¢
aci.d hydrochl orid
- et hyl am no) - propoxy] - phenyl }-propionic acid ethyl
ester hydrochl oride; 3-{
no 0 henyl -propionic acid
@%b{ﬂ‘lmrp) P([{ -ﬁ(}yd]roxyE)S -(2- ¥ndan 2-}91 1, Idlmflzthyl -ethylamino)-
deﬁ?ox@? Phéﬁlh}QE&yﬁc L&l@)‘l?’@roaﬂgﬁl Xy-3- (2-indan-2-yl-1,1-d

5Y t is claime
ethyl ester; 3- {
o

poWhﬁﬁ\é? pr Opl oni ¢ acid
et hyl ester hydroch 0
hydrochl ori de; 3- {
hydr ochl ori de; 3- {
%Fﬁ akg%?er hydrochl ori de; (E)-3-{
hydr ochl or i aléenfand J-K wherein:
hydr ochl ori de; Ifvom the group OfCOzRg such that Rg is H or alkyl
4- Fl uoro- 3-[(R) - 2- hydr oxy-
4- Fl uor o- 3 SPE%Q ﬁ%‘%%‘i?"%l the iR £AnSisting of OH, halogen, C 1.4
Zndphamacsuticey a@el?%kcﬁ@s and complereas-thergef. 1, 1- di net hy!
2. Chl ok cerbpunid)acRerdingrtoxjaid-1( gcleadafroﬂrthé gioup-cdhSTBARYIf (B)-

met h et hyl am no) - opoxy] - phenyl } - pr opi oni ¢ aci d

@t-h%ﬁl D;ﬂtl@’p 5 -BR)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl- ethylammo)—

h %o_ng—ﬂb -plrggmfonc ac1cp ¥ c{roé}iond (2-1ndan-2-yl-1,1-dime
3-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-propionic acid ethyl ester hydrochloride;
(E)-3-{3.,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl}-pent-4-enoic acid hydrochloride;
5-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1 -dimethyl-ethylamino)-
propoxy]-phenyl }-pentanoic acid hydrochloride;
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WQ@2@4/08 or 0- 4-[ (R) - 2- hydr oxy- 3- ( 2-i ndan- 2- y| PAT/LIS03E37461
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thyI et hyl am no)- 30 propoxy] phenyl } - pent anoi ¢ aci d

et ester trifluoroaceta

35{{5 4sDifjuer-l R )22 Pzdrqu—Br@dn@%WZ-zl-é 2-dipgthyl-ethyjamino)-

14 t hyl - propoxy] - phenyl
p?ogggﬂﬁﬁk%@ E%hm g%?%é %§:$§chlor|de -35 WO
23)({4[3%1?13531[(R§D’E/—h§@2@@8$-@®7r45ﬁ- -yl-1,1-dimethyl- ethylammo)—propoxy]—

- 3-{2,3-Dichloro-4-] 2-(S)-hydraoxy (2-indan-2-yl -
1Plgﬁ“¢f§f IP{QPIOQ{CW}d egﬁ;lﬁgser EY%?Chlﬂré‘i%yl propoxy] - phe nyI

pB QRIFBie-R R@Z%j@%xﬁ§ "(?E c%}{ @r@glhi ?fﬂl&ﬁgl ethyélagxlmllrﬂ)-propoxy]-

3-{2,3-D ch or o-
1plmhnm?e}tp1yploetcmyid Imttlmtd:ﬂerﬂdeS) met hyI pr opoxy] - pheny!|

515 3?,'9'8% T8 by St Moy Al P st sthyfamino)
1p@bosf] }Jg)y pI@fmc A& h%r%\:hloﬁﬁ& hyl - propoxy] - phenyl
| onl C aci et hgw estér hydr ochl ori de;

23{{ 3aDifuert f@{@z)zrz O Ry-SHOANs-Sl-{ 2-dimethnyl 2tylantino)-

Bg%ﬁ %en ?Pl Qf}q]g gﬁ %1 ggh(y? ésterrﬁydrélclhkpnr Qpoxy] - phenyl

3@1)25 8, ZDIDfil‘:ﬂlﬁxfoOS—ﬂ(-R[)Zb h oiWGI(Mﬂdaﬁ A1, mttaﬂleﬁryymeLalnlno)-
1-di methyl -et hyl _am no)-1(S) 10 mnet hyl - propoxyl enyl
pPropPBHi e@é}@cwys egidriverqchloride;

R L e L PR e Tt
gpmpa))gmpd:em}dMbrd%mwahgcbnydmghlonde 2 i
SR EAR kBRI SN e MR B 2 e

g@@gb%lpﬁel?ﬁ}-%nﬁﬂ@’fﬁ@ﬁﬁhg;ﬁgg)@/ster]t?ﬂu?rr?g%erﬁate yl -1, 1-di et

h§r|{{ 4@@0“&?&(317? -y Ay {2-indedyil- 131 dm@bylfmhﬁaramoi}propoxy]-

eﬁﬁ?’% prgEllofufﬁf{jftWgptgg(g}ydgo‘ikﬂorr“}?dan 2-yl -1, 1-di net hyl

Et{hsﬂhaﬁb{’quRpEQ@ﬂmb 3- m:ﬁlauxh D=yrioRRidteyl ath amind)- Eropoxy]-
3-Brono-4-[ (R) - 2- hydr oxy- 3- (2-indan- 2-yl - 1, 1- di net
RISV H rRrpRiPLis eiddwdrachbaidshenyl } - propi onic acid

S B o S R P s 2 b g e i Rigeo-

‘ epﬁeyly]arpmpn))nlpIao;dcatbljlestphhyt;tbcfﬂond}:r opi oni C aci d; 3 {

nda | am

oy R R b oy -2-Chan aamiel e B Gty prep s
3pl{e§y][}(p%plgnl’émgfd%ﬁr&h(&ld'endan 2-yl-1,1- d' et hyl - et hyl
am no) - propoxy] -
3-{2,4-Dichloro-5-[(R)- 2—hydroxy~3 (2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-propionic acid ethyl ester;
5-{2,3-Dichloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl}-pentanoic acid trifluoroacetate;
5-{2,3-Dichloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-pentanoic acid ethyl ester trifluoroacetate;
3-{2,3-Dichloro-4-[2-(R)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-
methyl-propoxy]-phenyl propionic acid ethyl ester hydrochloride;
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propionic acid; and 3- {
4-[ (R) - 2- Hydr oxy- 3- (2-i ndan- 2-yl -1, 1- di net hyl - et hyl am

wWmo)o4ps0poXY] - phenyl } - propionic acid. 30 3.PEI/US2003/037461
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phar maceut i cal conp05|t|on conpri sing a compound
according to claim1 and Fharnaceutlcally accept abl e

d?’ﬂae’nlpl Joredd2pSehydroxg6-(Aendandybdy Fstimethyl- eth?ll ammo) 1(S)-

| sﬁé%%%?éﬁe?%r?f?gﬁ% Lttt padbbigLonace, ©f
hmteasbaﬁlosomae(mmmxiysaesz-mum -agfi1nil atimathiybethlyD aino)-1(S)-

sub t in treatment. thereof an effective
p@ﬂv%ﬁc@maﬂwap@ewc SHyhestee Pygrehlorideie. | A
{Q@dDﬁ:ﬁR)% dipgsha &Ioﬁ#r 1k »mei\éiféﬁ g}l-'i‘ i*a%n&ﬂgﬁetﬁﬁ amino)-1(R)-

m ner al dlsordpr is d fromthe grou
cmemyk—pmpgxy)]f—plasybmpmnmm ghkyliesdohydbclilbsédgse,

o A PO Ny ety RS 2 O e Ty B g sy amino)-1 )
nﬂetl@ﬂ@%ﬁxy]%ﬁn?ﬁﬁ@?ﬁﬁf id6 hyd@chloride; et hod accor di ng

aimi4 bone or m neral disease or

d3d8r3dléwh10§0163[f2é§krbvdj®m—3 (Z-indan@yhdd 1 shimpthyl-ethyl agino)-1(S)-

<Rl BB RS MRLBRER L PSRl ort | neod of

t Bf{aBn]Bi&hldrmr[eQR)anlydrok? ﬁ@mﬂﬁn-quammmemfyl athyl amino)-1(S)-
co und accor di nl(_rqﬂto claim1l. 8. The conpound
kpregoxy-Rheayhpropiopisaackt Rydorpeud i s sel ect ed

f
3{‘*3?% DRNSBEGE GRATYRL B AhaE SR f-dimetty-ethy) aping)-1(R)-
t mgthykpropbayij-phehyl 20pionicpoidiydpduhibyride} - acryl i c acid
h | orj de. 3- . . .
Y5 et BRy 2o Ay ariney-2anlc b1 iRy betpriaming eapory)-
tﬁ%én gﬁ Mb@mc%)detﬁﬁ%@%y] - phenyl } -propionic acid
IocC orid
3; 1{31§H1¢1904~E(R52mmow hytinslap-23yl¢ 1 idirdethyRethylamirio) diropoxy]-
oD SRR P oF vnt Dac(By 5t o oM © ace
334 313r6h1uo¢-gR5~2H(318}o;2y By eliadey- 23y1(zinﬁﬁaﬁyﬂetMyla&mﬂc)rﬁr@@xy]-

t hyl - et hyl am no) r opox henyl ent-4-enoic acid
hglgﬁnalc}mrépyog@ acgl etﬁyl egtery] P ybh -p

I
hylmhngl}lf;bropnodxe acﬁi

t %j p- ?Q{)h%j ?]g{af (@—m an- (-jyrl olx]}/ dlme(tgyl ethﬁamlno¥ projj)o}(y]qphenyl}
propionic acid ethyl ester
3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxyl-phenyl } -
propionic acid; and
3-{4-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -

propionic acid.

3. A pharmaceutical composition comprising a compound according to claim 1

and pharmaceutically acceptable diluent or excipient.
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30 propoxy]-phenyl }-pentanoic acid ethyl ester; 3- {
4- Brono- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl -1, 1- di net hyl -

we@etwlo#iTsno) - pr opoxy] - phenyl } - propi oni c aci d BtTy52003/037461
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ester hydrochloride; -37 WD 2004/047751
PCT/ US2003/ 037461  3-{ . )
44 Br ord-1aethodRyt treakipa disggse or disordeg ghargetsgized by abnormal bone or

ot gﬁthg}ﬂeo Jy ljvgf&réghpggémﬁé( XMn%%ﬂXﬁ té as e?c? oﬁgeﬁ of

roc

théittﬂﬁeﬁtl thaeof aﬂre{ffe@bwéathdﬁ ©X ¥ c3mp@undwbaordZngy/to-claith-1di me
t hyl - et hyl am no) - propoxy] - phenyl }-propionic acid
hydrochl oride; 5 3-{

25 3-Di f\ereFHGH fecbidil t% éqéifﬁr £ )(%e?blf fie vadr ﬁnﬁ(éraljdlsg?r&*érq?

t hyl - et hyl'am no) - opoxy phenyl } - propi oni c aci
esteﬂapteddsctm lthehgzrdup) cdslismtlng ef ogt€&)sa®ofna, periodontal disease, fracture

ik AP AF e OpRA O S ABERG slor HyberealeEmia

| oro-4-( 2- hydroxy-3-(2-indan-2-yl -1, 1-di neth
ethylan1no) 10 propoxy] - phenyl }-propionic acid

h d I

5! O sphaE techidiog @ s whepein chgpe o ineral disgasi
ydm@ﬂ&%b@ﬂb@@komﬂfopoxy] phenyl } - propionic acid ethyl
ester trifluoroacetate; 3-{

4- Fl uor o- 3- [(R) 2- hydr oxy- 3- (2-i ndan-2-yl -1, 1- di net hyl

~gthyl %'Héa (L?I:) i %éﬁ&a@ﬁ%ihﬂ&ﬁ%o%bﬁe fé%lg nﬂnla%!mals

ester
Swhi¢h Ebmpnsns&heﬁ fdRhinstriag o Msti&je(cﬂm meddof Reytneitt thexdbfvad

LI n9) Br OBy oS cidms P 0P OTI € 201 €

2- Chl oro-5-[ (R) - 2- hydr oxy-3-(2-indan-2-yl -1, 1- di net hyl

- et hyl am no) - propoxy] - phenyl }-propi onic acid ethyl

e$t er Hyavamepiuod iadesrdiBg fo claim 1, wherein compound is selected from the
2- Chl oro-gi ) 2- hydr oxy- 3- (2-indan- 2-yl - 1, 1- di net hyl|
-%PH@/F% % ropoxy]- 20 phenyl } -propionic acid

hoR)r3003)4-Bifld6ro- Bf(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
2, 4-D chl oro- 5- [SR) 2yh dryoxy 3-(2- |}r,1dan 2- ylyl 1yd|ms)

tIFPPOsH PP BYH 86y, 10;9ﬁldﬁwﬂgqch]@ﬁléﬁy| }- propioni ¢ acid

o LS B e s JD Ay oy A Brindeg gL limetiul pthylapuing).
tmp?@q@bﬁw}m@momc agdhyfirophleriye;} - pent anoi ¢ aci d

t oroace

bSO o a0 R fy s dndaes ol 13- dimatl sthylaminal:
eéfﬁﬁ&%‘] A ms}&gﬁ@am aaa%gymteﬂ%w&ﬁorﬂﬁm anoi ¢ acid

éster | uor oacet
3E+ 2 B.blyflhanoes-HR)2-1sHyodyy 3 Bindag-2 @1, hdametRylydthyl amino)-
115rg1|)c§r)%/t] -rpﬁleﬁﬁa -T)%lllt-é?-g]n(?lg )éid (h%r_ochloride;
5-{3,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-

hﬂlﬁﬁ %ﬁb@ rah@®ste ({ros1s

propoxy]-phenyl } -pentanoic acid hydrochloride;
5-{3.,4-Difluoro-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-pentanoic acid ethyl ester;
3-{4-Bromo-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxyl-
phenyl }-propionic acid ethyl ester hydrochloride;
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nmet hyl - propoxy] - phenyl propionic acid ethyl ester
hydr ochl ori de;
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1-di met hyl -ethyl anmino)-1(S) 30 methyl - propoxy] phenyl
propionic acid ethyl ester hydrochloride;

B-$4-Bremb GrER-2-ydrqum)3- (A ddasqg=y3- 1, b-dimethyi: ezlixlammo)-pmpoxy]—
S t hyl henyl
PP biai g RARIkeS, - TN PPy b

2302 30%if146rb- P—@H)Lﬁﬁﬁﬁ&iﬁ&lﬁ-&idan&»{d 1,1-dimethyl- ethylamino)-
2,3-Dichlorg-4-[2-(S)- h}(ldrox 3(2|ndan2yl
1IlfﬂP(H‘é’ﬂﬁ’PFn§éiWP1%H‘Fﬁ%§i ydueshloRde:ny| - pr opoxy] - phenyl

P PRoRE TG R 5o REROEYL P iighlgihyfamno)-
]prdpclnmw&nﬁi-lpydplm ?ﬁ?l gtrblsfg%)sterdgzﬂmcﬂﬂandepoxy] phenyl
E8- 8L bicioe KR EoRaor i ytn:2 | Aeietbylphylamino)-

]prg Jihﬁlenﬁﬂﬂbfﬂyh@%lﬁ dﬁb@@oﬁd&mt hyl - propoxy] - phenyl
ropl onic dacid hydrochloride; 3-

382, B)r@ﬂbl@f‘b{(R){@QYd@x}hwmn@rﬂﬁl :’lfd@taﬁhgl,gthyuaﬁlno)_l
1-d { _
8%@”%; %yg; L ¥CFW%}T% gﬁ?i Byﬁgfgéhlon yl - propoxy] - pheny

3- {Zskﬂm@m a4h5[cf¥o>(383 (Ilhﬂiaﬁ&&lyﬁt { 2irB@NetByhride)-
1-dineth am no)-1(R) 10 net hyl - propoxy] - phenyl
o T T e@d } -@rqp}@p@ agid @'ghly}j esterdrifluoroacetate;

%_ﬁ_%m no[hé):)_Qﬁ %axy a Ylgﬁy ? pﬁglgﬁlgﬁﬁﬂylam%mg]t“%\b H%OXY]'
q&h‘eﬂyl} p30p1{>mc acid etlr11yl gster hydéoch;onded 4
-4-T(R r I ndan- I net

LR Ao b e e S T rehctigbigne pigporyt-
Fnh SPropioigac }Wdéorcg%?;f‘d% (2-indan-2-yl -1, 1- di met hyl -
&t hgfmtn;n@ﬁ(m«aﬁmdyquqa(ﬁemylan D1, bydinoethyl-esigylaimizohpropoxy]-

ter; -4, . . ]
PSR U Fappigyci ol oy e IgrdEan- 2- y1 - 1, 1- di et hy! -

e3-NyYICAIarb &) (RI-2 A8 Ydxy- P R iMbn-P-y10r, PRI sth {-6y18hing -
l[‘](R) .2r Hy%r ?)x?/@ |%an 2- yy i, 1-di ngt hy}r et h?/ gorgoxy]

r[d?nﬂﬂdﬁémyljﬂcﬂﬁwdch origle; propi oni c acid ethyl ester;

G R T R G e R A T
nadpeuydpheyl }-phepiic heid epiybgsitani ¢ aci d; and

S g AR T LY
propoxy]-phenyl}-pentanoic acid trifluoroacetate;
5-{2,3-Dichloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl }-pentanoic acid ethyl ester trifluoroacetate;
3-{2,3-Dichloro-4-[2-(R)-hydroxy-3~(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-
methyl-propoxy]-phenyl propionic acid ethyl ester hydrochloride;
3-{2,3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(S)-
methyl-propoxy]-phenyl propionic acid ethyl ester hydrochloride;
3-{2,3-Dichloro-4-[2-(R)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(S)-
methyl-propoxy]-phenyl propionic acid ethyl ester hydrochloride;
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3-{2,3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-
methyl-propoxyl-phenyl propionic acid ethyl ester hydrochloride;
3-{2,3-Dichloro-4-[2-(R)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-
methyl-propoxy]-phenyl propionic acid hydrochloride;
3-{2,3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amind)-l(S)—
methyl-propoxy]-phenyl propionic acid hydrochloride;
3-{2,3-Dichloro-4-[2(-R)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(S)-
methyl-propoxy]-phenyl propionic acid hydrochloride;
3-{2,3-Dichloro-4-[2-(S)-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-ethyl amino)-1(R)-
methyl-propoxy]-phenyl propionic acid hydrochloride;
3-{3-Chloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid ethyl ester; .
3-{3-Chloro-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid ;
3-{3-Bromo-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid ethyl ester;
3-{3-Bromo-4-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid;
3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -
propionic acid ethyl ester;
3-{3-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl }-
propionic acid; and
3-{4-[(R)-2-Hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-phenyl } -

propionic acid.
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