WO 01/ 53254 PCT/ US01/ 02402 CALCILYTI C COVPOUNDS FI ELD OF | NVENTI ON The
present invention relates to novel calcilytic conpounds, pharnaceutical 5
conposi t ivode1/82M ai ni ng t hese conpounds and their use as paltwsem2u@cept or
antagoni sts. In manmal s, extracellular Ca2+ is under rigid honeostatic
control and regul ates various processes such as blood clotting, nerve and
muscle excitability, and propgALOCHETIOOONMPOUNDSt racel | ul ar Ca2+
inhibits the secretion of parathyroid 10 hornone ("PTH') from parathyroid
cells, inhibits bone resorption by osteoclasts, and stinulates secretion
of calcitonin from C-cel|s. Calciun1rece§$?r roteins enable certain
specialized cells to respond toFtERRJAE 1] el lul ar Ca2+

trati . P i t he. i i | d i ..fact | at i 2
homeost aci s it nHe MpSsaRRHE B Plesdr POt PR G TRd R PR NG bone
and ki dnéy cRldpdsitioh§éRRSRMg tAdselcbRpbeURIanfthditudst ok Balkhen i@cg%& Thi s

increase in extracel lular Ca2+ then acts.-as a negative feedback signal,
depressi ng PRHgenstseti on. The reci procal relationship between

extracel lul ar Ca2+ and PTH secr.eti onsf,arns.an. i. pport ant. nechani sm

mai nt ai ni ng bodi | nﬁﬁ?¥aﬁoW§§§@§§W§ﬂgﬁffPB@%FV%&%@“W§§E¥wé@P O&Paectly on
par at hyroi d gghhis {RidRPrdRERs Rl a%%l@@&él@tttihg,nner{f@ﬁldeﬁ&hs?ﬂ@é}é‘cﬁamnﬁ
parathyroid cell surface protein which detects changes in extracellular
Ca2+ has beemdpooyer boesiforBetioBr Bximceliulat Ca2Nathibits tB6@cETion of p@8thyrdia

arathyrgid . cells, this. protein, th lciymrreceptor, acts as.a receptor
Por - oxtiBhe diormpds CELSE) Bl SutlovionEedBehibs B Bobnt Bk orEonfrtor -

extracel | ul af,qGaARitiatesBiREretiBh bf 84160y fﬂd&céjc@ﬁ@'(jafc%rhlﬂéépto? SRRQRS Enabld H

secretion. 25 Extracellular Ca2+ influences vari ous cel uncti ons,

revi ewed i n deigpmmtspecitlized|cells ©alebpoBdlte bhmng&&inm,alceﬂl@w.Cdgércomttpﬁm.
extracel lular Ca2+.plays a role in . afol l'i cul ar ~-cells) . an

par at hyroi d cel | %T@ése%ﬁlé’ﬁﬁ?lﬁ?l e@élp?m%gflraﬁtf)ﬂmgﬁ} .lgégaégﬁg%?m%ﬁ%‘n%? e of
extracel | ul afiodPail QraBANBAIREGO BB 1Y N8R Bh HOnORRNkiBhSHHE, in@BEses 221 di
Bi osci ence Reports 10:493, 1990. 30 VariouS conpounds are known to mmc

the ef f dét s tbé lesxl ofzCazd] ihuhabloGh2Fhisancrease in extracellular Ca2+ then acts-as a

negative feedback signal, depressing PTH secretion. The reciprocal relationship
between extracellular Ca2+ and PTH secretion forms an important mechanism
maintaining bodily Ca2+ homeostasis.

Extracellular Ca2+ acts directly on parathyroid cells to regulate PTH

20 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.

25 Extracellular Ca2+ influences various cell functions, reviewed in Nemeth et
al., Cell Calcium 11:319, 1990. For example, extracellular Ca2t plays arole in
parafollicular (C-cells) and parathyroid cells. See Nemeth, Cell Calcium 11:323,
1990. The role of extracellular Ca2+ on bone osteoclasts has also been studied. See

Zaidi, Bioscience Reports 10:493, 1990.
30 Various compounds are known to mimic the effects of extra-cellular Ca2+ on

a calcium receptor molecule. Calcilytics are compounds able to inhibit calcium
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a calciumreceptor nolecule. Calcilytics are conpounds able to inhibit
calcium 1l WO 01/53254 PCT/US01/ 02402 receptor activity, thereby causing a
decr ease W ons®R5Hr nore cal ciumreceptor activities evokrdI/go1/02402
extracel lular Ca2+. Calcilytics are useful as lead nolecules in the

di scovery, devel opnment, design, nodification and/or construction of useful

cal ci um nodukadpasiactivity, Gherdbecaging\ieledicaledia bnt OF aRr@EAciudii@bertal Cil ytics
are useful 5 in the treat ment of vaﬁr%ous di sease states characterized by

abnor mal | ev%@F@lt@ﬁ ewrkeddy exirpealluds fsane faleilyBcyare upfhlasdped welecdlgein as
hor mones, %oxpe %ﬁ)jé{nelgtcgg 1%11 tmod1 ca 1)(() raﬁ&/%r 80ns9m840%r?§§cﬁ1?t i on of

which is regu one or eceptors.

Target dis ea&ﬁsumrm@mmbﬂewmcmfe &otitve iat aaiﬂcre@@;ffmu SiSh tAIEIHAS archissRASES
i nvol ving abnornmal bone and mineral homeostasis. 10 Abnormal cal ci um

honeost asi s indhetieatmenicafivadgupgisense sigies wharecterizedrhy abnormalupvels efcomiewirt i es:

an abnor mal Ihncerc%rans%ngr{t deecre see '@ess Cga unt__an abnog%lnglt i ncrease
or decrease i n uri %’xcﬁe?(?%%% 24 |ﬁﬁ?n%%e§fbeﬁé¥%§01ig{8w &5y
decrease in the B)@pl@s%ﬁ(ﬁi AHWdre¥aksod bOWhRK W Rk Elatedor AHEAES B abiyvityRR Bge b1 Ner al
density nmeasure nts) an abnormal absorption of dietary cal cium an

abnor mal i ncpe®dea rfecewrae&‘ﬁ@aéélsmﬂe&Weilmdﬁi&l&rlcghllah@ﬁ@np@mdea@utiﬁ
nmessengers V\cﬂ%ae ct se rumaﬁg %’I;Hel evel ?’%’SUC as PTH and cal citonin;
and an abnorf&i*EHaN (ggnﬂgrff‘ prigng] RORG Ameral BPmGOStES. nessenger s whi ch af f ect
serum cajoci um | ev,%ﬁomﬂhéleamuﬁﬂh&hwgtagi@c;@a{a%ct@ﬁt:ags?@h&bﬁnﬁte‘ &fth@ uni que
approach towards the phar macot her apy of di seases associated with abnor nal

bone or mi nefpabwhtgrf@bgtt@swsl abngﬁn@lmche@g ohyerugrse ant kfyumlqalcsmn ast eos arconm,

peri odont al F@g)l seaaz1 act eal i n osteoar%}f |1t| S, eunat 0.
arthritis, PEgSt™ “Eﬁrgae“&é’é e%?fﬁ#%}m AP EFCEH U & C‘E@s%? Oé‘&aWFﬁ*?ase
mal i gnancy adiQietiease i Rnd 8atiuhlevas dop 81 29RO, rﬁ%b@ssedmgﬁnﬁ&aﬂ&ﬁsny
| NVENTI ON 25 The present invention conprises novel calciumreceptor

ant agoni st s measpresxeats)eah dbpofoalmbberplion ohdicteinddtiom; am dbitdimial inorseseay
cal ol v o R SR o WP A ssBh B e 5SS,
limted to hyRIPAIALRPIO SHBEERICiRRIE ARAEE WFbrmal change in the response elicited

by messengers which affect serum calcium levels.

Thus, calcium receptor antagonists offer a unique approach towards the
pharmacotherapy of diseases associated with abnormal bone or mineral homeostasis,
20 such as hypoparathyroidism, osteosarcoma, periodontal disease, fracture healing,
osteoarthritis, rheumatoid arthritis, Paget’s disease, humoral hypercalcemia

associated with malignancy and fracture healing, and osteoporosis.

SUMMARY OF THE INVENTION

25 The present invention comprises novel calcium receptor antagonists
represented by Formula (I) hereinbelow and their use as calcium receptor antagonists
in the treatment of a variety of diseases associated with abnormal bone or mineral
homeostasis, including but not limited to hypoparathyroidism, osteosarcoma,
periodontal disease, fracture healing, osteoarthritis, rheumatoid arthritis, Paget’s

30  disease, humoral hypercalcemia associated with malignancy and fracture healing,

and osteoporosis.



peri odontal disease, fracture healing, osteoarthritis, rheumatoid
arthritis, Paget's 30 di sease, hunoral hypercal cem a associated with

mal i gnanoyo ansB2f4 act ure heal ing, and osteoporosis. 2 WO BAT/BS@F2402

PCT/ US01/ 02402 The present invention further provides a method for

ant agoni zi ng calciumreceptors in an animal, including humans, which
conpri ses adm ni sTke pregeritdnvantion furtiel pravides @adndthet fohnapomwbihg chiciven anount
of a compound of Fornula (]), .indicated hereinbe]ow 5 The present

i nvention f JPERENS B S imel. AGIRIRG URaRs, MAGhLOSIRRIFeS MIRISIGIREAP AY r oi d

l evels in a j ' i n; i &%MH%?F rgﬁi‘gpf, hSihEichidd to an
animal in ne%gg[ﬂélglrng% ﬁg%%g?’?g@?#f&g glr?gm%% corrpou(r)1 0 ormﬁ%a (n,
i ndi cat ed hdfeadinbeddek ow. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

conpounds of the present inventign are selected fromFornula (1) herein
bel ow. O°"A~N ( CHER%Rreset iensegn fyrthen propidesa mgthod {Gg dncasaginggefudd an aryl or

fused aryl, di Lo : r Hsed.

het er oar yl , pg\hﬂ%?fgl lggel% g[{érgﬂéglra gl dlijllgcglgg ﬁgél%%r}sbg’?%ﬁ%, &g{r{)\s{%%i%qrélgﬁe 8y

substi t ut ed teah Anin2) imnsedstibiebi inieffdctive mngustalfecbatholiid of Férenuga AYp

consi sting of OH, hal ogen, Cl-4alkyl, Cl-4al koxy, C3-6 cycloal kyl, CF3,
OCF3, CN, ariBdiggted bereinghedows are i ndependent!y sel ected fromthe group
consisting of H halogen, CN, and NO2, provided that either X1 or X5 is H;
X2, X3 and X4 are selected fromthe group consisting of H, halogen, OCl-4

al kyl, 10 DETAILED DESCRIPTION OF THE INVENTION
The compounds of the present invention are selected from Formula (I) herein
below:
0 N><(CH2)n'— A
OH
X X
X; X,
15 Xs
@
wherein:

A is an aryl or fused aryl, dihydro or tetrahydro fused aryl, heteroaryl or fused

heteroaryl, dihydro or tetrahydro fused heteroaryl, unsubstituted or substituted with
20  any substituent being selected from the group consisting of OH, halogen, C1_4alkyl,

C1-qalkoxy, C3_g cycloalkyl, CF3, OCF3, CN, and NOp;

X1 and X5 are independently selected from the group consisting of H, halogen, CN,

and NOy, provided that either X1 or X5 is H;

X9, X3 and X, are selected from the group consisting of H, halogen, O-Cj_4 alkyl,
25  and J-K, wherein:



25 and J-K, wherein: 3 WD 01/53254 PCT/US01/02402 J is a coval ent bond,
al kyl ene, 0-al kyl ene or al kenylene; and Kis selected fromthe group

consi sti mgo 01/532802R5, CONRAR4, OH, NRAR4 and CN, R4 and PAT/&R&/02402

i ndependently H, alkyl, aryl or heteroaryl; 5 R5 is H, alkyl,
alkyl-(Oalkyl)mOalkyl;n is an integer fromO to 4, and mis an integer

from1-3. PrekeldedeattmpatiRylesd, O-ikyRneselkenylM@an®n have a structure
according to Formula (I1) hereinbel ow. O-~N :: (%Cgtﬁin% OH:'~b 2 X4 X3
10 (11) whdkés selected ompihegrippp senditivadfFYpRs T OYRuB 5 OH.AYR Ry drd f used
aryl, heteroguxl(lyl or fused heteroaryl, dihydro or tetrahydro fused

het eroaryl, Unsubstituted or substituted wth any substituent being

selected fr hiER r@ymd@pé}ﬁ]e' Ay Ay a1 Aal 0gB&ter 14al kyl , 01- 15 4al koxy,
CF3, and chgl X1 g’nd X5 are inydepenzeﬁfyly sel ég.ﬁtjyed fromthe group

consi sti dg dks i Hrsdkydgakyl-CNalkyhpaOndieylinpis eniinfegeriftom 0o ¢hand X 1 or X5 is
H X2, X3 and.X4 arte s§l ectﬁd fromthe group consisting of H, hal ogen,
O Cl-4 al kylrfrllS Rk O%herein: 20 J is a coval ent bond, al kyl ene,

0-al kyl ene or al kpRirRaompolisdsSTHRSpRsent B GiRELHleAUBUERRSA@bidieg ©f |
CO2R5, CONR4R 4, and NRAR 4; R4 and R 4 are independently H, alkyl, aryl

or het er oar yformrRéa (Ib hereimelgw: or al kyl - (O-alkyl)m OGalkyl; nis an

integer fromO to 4; and ><
O/\(\N 7 {CH)n—A
OH

10 (I
wherein:
A is an aryl or fused aryl, dihydro or tetrahydro fused aryl, heteroaryl or fused
heteroaryl, dihydro or tetrahydro fused heteroaryl, unsubstituted or substituted with
any substituent being selected from the group consisting of halogen, Cj_galkyl, Cj..
15 galkoxy, CF3, and OCF3;
X1 and X5 are independently selected from the group consisting of H, halogen, CN,
and NO», provided that either X1 or X5 is H;
Xn, X3 and X4 are selected from the group consisting of H, halogen, O-C1_4 alkyl,
and J-K, wherein: '
20  Jis acovalent bond, alkylene, O-alkylene or alkenylene;
K is selected from the group consisting of, COyR5, CONR4R 4, and NR4R’4;
R4 and R4 are independently H, alkyl, aryl or heteroaryl;
Rj5 is H, alkyl, or alkyl-(O-alkyl);;-O-alkyl;
n is an integer from O to 4; and

25 m s an integer from 1-3.



25 mis an integer from1-3. 4 WD 01/53254 PCT/ US01/ 02402 More preferred
conpounds of the present invention have a structure according to Fornula
(111) hemeonbsd2ew. O "-rN (CH2)n-A OH X X5 X2 X4 X3 (IpCy/us@/ozher ein: A
is an aryl or fused aryl, dihydro or tetrahydro fused aryl, heteroaryl or
fused heteroaryl, dihydro or tetrahydro fused heteroaryl, unsubstituted or
substituted w th Maryprefebet compoindeoF i ede@Cin@entfonaiive Btrgéiarep consi sting
of hal ogen, Cl-4al koxy, CF3, and OCF3; 10 X1 and X5 are independently

sel ected fr@ﬁ?QTﬁ@ggPﬁ/@Hﬂ@@r{HDsheM@bWWH, hal ogen and CN, provided that
either X1 or X5 is H X2, X3 and X4 are selecjed fromthe group consisting
of H, halogen, OCl-4 alkyl, and J-K V\/nelr;}gg: J is a coval ent bond,

al kyl ene, O al kyl ene or al kenyl ; @HE;pZ_R ; R5 is H or alkyl;
and n is an integer fromO to 4mgd\ﬁerei 'rgu al kgl " refers to an

optionally substituted hydrocarbpn g@up 20 joined by single carbon-carbon
bonds and having 1-20 carban atoke j ojned together. The alkyl hydrocarbon
group may be linear, branched yclic, saturated or wunsaturated.
Preferably, substituents on o[ al |y substituted al kyl are selected from
the group consisting of ary g yl, CO2R1, CO2NR1R1', OH, OR1, CO R1,
NR1R1', hal ogen, CF3, OCF3 , wierein Rl represents H, Cl-4 al kyl,
C3-6 X,

()
5  wherein: |

A is an aryl or fused aryl, dihydro or tefrahydro fused aryl, heteroaryl or fused
heteroaryl, dihydro or tetrahydro fused heteroaryl, unsubstituted or substituted with
any substituent being selected from the group consisting of halogen, Cj_galkoxy,
CF3, and OCFs; | |

10 X1 and X5 are independently selécted from the group consisting of H, halogen and
CN, provided that either X1 or X35 is H; |
X9, X3 and X4 are selected from the group consisting of H, halogen, O-C{_4 alkyl,
and J-K, wherein:
J is a covalent bond, alkylene, O-alkylene or alkenylene; and

15 Kis COgR5;
Rj5 is H, or alkyl; and

n is an integer from 0 to 4.

As used herein, "alkyl" refers to an optionally substituted hydrocarbon group
20  joined by single carbon-carbon bonds and having 1-20 carbon atoms joined together.
The alkyl hydrocarbon group may be linear, branched or cyclic, saturated or
unsaturated. Preferably, substituents on optionally substituted alkyl are selected from
the group consisting of aryl, heteroaryl, COoR1, COoNR1R1’, OH, OR1, COR{,
NR1R7’, halogen, CF3, OCF3 and NO9, wherein R represents H, C1_4 alkyl, C3_¢g
25  cycloalkyl, Cy_5 alkenyl, Cy_5 alkynyl, heterocycloalkyl, aryl or heteroaryl, C1-4



25 cycl oal kyl, C2-5 al kenyl, C2-5 al kynyl, heterocycloal kyl, aryl or
heteroaryl, Cl-4 5 WD 01/53254 PCT/US01/ 02402 al kyl; additional

substit uemd 81/53264 sel ected fromF, C, Br, I, N, S and O mReeUsoailko2, no
nore than three substituents are present. Mre preferably, the al kyl has
1-12 carbon atons and is unsubstituted. Preferably, the alkyl group is

linear. As ugled; iRligéral substitueaiskayd seldceddefiem ) Co81, DM S ¥ndSObPrdféablyd 3- 7
menbered 5 carbocyclic rings wherein any substituents are selected fromthe

group consi std mgreghan three supstitpents pre prgset Moxsrpreferabliote alkil hes d-13t her wi se

i ndi cat ed. e in.» d "t el I - 5 carbon atons,
unsubstitute %oraq%ugéﬁ gﬁné‘@sggdtg&glﬁﬁge{%lﬂeth% Qgg{%rg{l%%ﬁﬁegrm t he group
consi sting of C Iashusallkigtein "dYRRKS1" re¥drs © dptiohaliyngibstite@IdBIR nenieydd,

heteroaryl. 10 As used herein "al kenylene" is a |inker of up to 5 carbon
at ons coRt ai w@rtngyclemangsishkareinany swbstitiestsinse selestedifrom the Brpuprcorsingofa

substi tuent t m ¢.he up.consi.sting .of. -4 al kyl, NRAR 4,' CH,
0 (formng aﬁ%ésl?ﬁﬁgngE%ﬁ% éﬁh%’?{gp ér%.es_sﬁﬁedgvé%lﬂélféﬁe , "aryl" refers to an
optional ly substifdiied hafetiMhlk§GleHE Ot MhKeR of a% td $8fboR BRNls Mkubauhied a

conjugated pi-electron system containing up to two 15 conjugated or fused

ri ng syst ensor spbspitutied by adebstitest sclgaed fromwtheé graupdobsisiing ofde oupakyl, al |  of
whi ch may b jo |y substituted, Preferred aryl include phenyl and
napht hyl . I\/ﬁglg‘%%ﬂeaﬂ" deqo’é??g_aiﬂ‘r‘?@nﬁhéryﬁﬁlgﬁ%f@rybr eferred substituents are
sel ectedip from t he GE@UBrGPNRlSEY IS off ahﬁ&k@xg@ffhf Q%[((ﬂ&f@dﬂ‘éﬂ)ms (ftdnidgh3, OMVe,

t
CN, OS2R2 and N2, wherein R2 represents Cl.4 al kyl or C3-6 cycl oal kyl .
20 As used hmeeinsgtutaienarmsabsyitited ef sibstiteddry apibsdmeant sglesteldStont theed

aromatic roup with at | east gne.ring havi a conj ugat ed pi-el ectron
system co%tgﬁf’ﬁ? HPsting o G nd aﬁ?ﬁjl\&%‘g@ édgﬁr B?@%rgﬂng JF#gtc’E?/ f“g( e?ﬁ‘&arll_-' 3
het eroat oms sel ec{Egkefi hefdid) f'ei@l'%ﬂ:ri\‘fb,an ioh RS ydbsﬁt{&@éd“ﬂ&%a&@éx%ﬁ YiGinl C

heteroaryl aryl, aryl-heteroaryl and biheteroarylary groups, all of which
may be opt i onddastyorsuieg havingadcorpngsfiel piedecaonlsysteam) caheaipingrapl to 2o and

naph Y oL Bl e s el vl BRSO el 1L, suBhLgents o
gﬁi Og\li(ylo_s S5 hieR tha) R opiBRAIK] RSB ufcBPPRESRISHHindudd KdnyPindC3- 6
naphthyl. More preferred aryl include phenyl. Preferred substituents are selected
from the group consisting of halogen, C1_4 alkyl, OCF3 CF3 OMe, CN, OSO2R>
and NOp wherein Ry represents Cj_4 alkyl or C3_g cycloalkyl.
20 As used herein, "heteroaryl" refers to an optionally substituted aromatic
group with at least one ring having a conjugated pi-electron system, containing up to
two conjugated or fused ring systems and 1-3 heteroatoms selected from O, S and N.
Heteroaryl includes carbocyclic heteroarylaryl, aryl-heteroaryl and biheteroarylaryl
groups, all of which may be optionally substituted. Preferred aryl include phenyl
25  and naphthyl. More preferred aryl include phenyl. Preferred substituents are selected
from the group consisting of halogen, C1_4 alkyl, OCF3 CF3 OMe, CN, OSOzR)
and NOp_wherein Ry represents Cj_4 alkyl or C3_g cycloalkyl.
As used herein, "alkenyl" refers to an optionally substituted hydrocarbon
group containing at least one carbon-carbon double bond and containing up to 5
30 carbon atoms joined together. The alkenyl hydrocarbon chain may be straight,

branched or cyclic. Any substituents are selected from the group consisting of

6



As used herein, "alkenyl" refers to an optionally substituted hydrocarbon
group containing at |east one carbon-carbon doubl e bond and containing up
to 5 30weapbssat ons joi ned together. The al kenyl hydr ocerebodsoiahlai2n may be
straight, branched or cyclic. Any substituents are selected fromthe group
consisting of 6 WD 01/53254 PCT/ US01/ 02402 hal ogen, Cl-4 al kyl, OCF3,

CF3, Owve, Chilo©B0L 1RBalipll OUNE, CiheOdlan ORG OS@pResedNO Civhérat Ryl or C3-6
cycloal kyl . As used, herein, "alkynyl" refers to an optionally substituted
hydr ocar bon™PES&p oﬁ?@?’ﬂ‘?r@-é&&@é@y{one car bon-carbon triple bond

bet ween the car bag &l PhFeind" MO | 1Y RS déRn hoat j,0i ned
toget her. The al kyrlllyl hy?:llpbcar bggqgﬁegéu%l ngofﬁ%{al g%&?@ﬁt-gﬂgdﬁg&&branched

or cyclic. goyppsosinitgigiest ancecasedecdrboh triplobortdietyeantpe cahen stonsg of
hal ogen, ,, wherein R3

Cl-4 al kyl, OCF3, CE3, Owe,.CN, 0s0 anpd
represems @%“é%ﬂ?g ugrto @?@OBW%OW.tO&%geFﬁ bg éﬁﬁ% TOREINR present

i nvention i Qf,.: i : y exist in
racemc angg%)gﬁi cgl ie;hug |t\?féa1¥{%¥’(r§&n%§%| é]gh(tg'h@gre cgtrlr%%@gg:se g%gféﬁ
di ast er eonefremahe goomptoenyibtiigesf Hatogder, G {4hillyli OEF500PE QNle, CNeOPOs Fent

i nvention. Pref rreg c,ongounds of the present inventions include: 15
3-{4- Cyano- Qnd[lﬁéﬂ DERPHY B3 JRPERSERB| ndan- 2- yl - 1, 1- di net hyl - et hyl ami no) - pr opox

y] - phenyl F-p i Q. C ster; 3- {

4- Cyano- 3- [ %4%Qﬂy08;@&9@%§%%1k ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl 10 - propi ofhe canpelinds-of {hedprépaniaventidn 1 3) echidiy dne sy mdre

-(2-indan-2-yl -1, 1-di net hyl - et hyl am_nq) - propox%] - 20 phenyl } -£ropi oni c
et hyl est er aSygumetric carbon atoms and may exist in racemic and optically activeforms. All

oo 3 ) Bt A o s AL 2R R\ 000
[ (R - 2- hydr the\pr@ettZinvéerdn: 2-yl -1, | -di met hyl - et hyl am no) - pr opoxy] -
phenyl }-propi oni lgre%grireccll c%(rzlgpy‘()'lﬁh‘cel}ss’étetilé present inventions include:

15  3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic ethyl ester;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
pheny!l }-propionic acid;
3-{4-Cyano-3-[(S)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-

20  phenyl}-propionic ethyl ester;
3-{4-Cyano-3-[(S)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid octyl ester;

25  3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid 2-methoxy-ethyl ester;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid butyl ester; ,
3-{4-Cyano-3-[(R)-2-hydoxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxyl]-

30  phenyl}-propionic acid isopropyl ester;



25 3-{

4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl } - yopi/sasL aci d 2- net hoxy-ethyl ester; 3- { PCT/US01/02402

4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl }-propionic acid butyl ester; 3- {

4- Cyano- 3- [@F{)zr@yMW)Bzﬁ}?drbfsdaqzzndan Ayli, dldﬂhb el yiaai-prepoxgnopoxyl | -
30 phenyl Bropl oni ¢ acid 1sopropyl ester; 7 01/ 53254 P / US01/ 02402
3-{ 4- CyanoP eyl Rprapionjelacist pedy| tdrndan- 2- yl -

a%”‘éh?yé [ Cr ETaH ) By S 2 P?lcﬂ“ m@jft%zfa%ﬂ%%‘erﬁrgés i opoxy] -
phenyl ?g&iﬂ}"'-ﬁfoé?%m@la&dgtéﬂmﬁc‘g &lﬁ}h)élsteﬁs'f er; 5 3- {

4- cyano 3 [ ydroxy-3-(2-in dlnethyl et hyl am no) - pr opoxy] -
phenyl } - pr opi Bhéyenac-RB2rhydrgy= 3)(& mda@r@tséfdlmsﬂlﬂ ~ethylamino)-propoxy]-

a- -3- d di net hyl - et hyl -
phenyl - prf)%ﬁ%w%bpﬁ%ﬁ%xl BV ey o o ) propowy]
4- cyano- 3- [ GR)4-cakiy B @RY- zaryﬁ?c;dyrgi@zr%aﬁlz-ﬂtm&ﬂwl-eﬁpmnhw@@pomﬂpoxy] -- 10

phenyl }-propionic acid sec-butfyl ester;
4- cyano- 3- [(pﬁ?n}/z}@mmqa@d(l’zethyidaﬂpﬂeyﬂet d| rret hyl - et hyI ami no) - pr opoxy] -

ghgfn[/): %P L; | I_-g L& a% @Rﬁg tdpo?(yy 3- (21 1ndg£t2h5)i dlref\lteﬁgr et%y armho) propoxy]--
3- {4- cyapo- ?héﬁ@-p?dﬂ%ﬁé@éﬁ&'s&f&?t vi &4gn-2-yl - 1, 1- di met hyl - et hyl ami no) - pro

poxy] - phenyl } “- propanoyl oxynet hyl ester; 15
3- { 4- Cyano- 3-{4-&®)an2-hR)-BxtydBexyB-(ritalan- erl}dlmethyl—ethylammo)-propoxy]-

e kPR R LR S
4- Cyano- 3- [ 6R) p2m&wgI-er6 élo%lc(f%ld @q@fbygﬂé/ BpdR)l2 ﬂ&ﬁ&%&?—@-@(ﬁhbﬁi 2U3-0Qq) - pr opoxy] -

phenyl } - propionic acid am no- pentyl ester
4- Cyano- 3- [@RyamyhyﬁybnymﬁﬂtQpomdaﬁwﬁyUHmﬂpﬂx@kmgnhywleﬂﬂylanlno) pr opoxy] -

20, Phenyl, ) o LALO £689 8 IELIML SeL ety 914 NP sy oy

et hyl ani no] pRaA fUhespiomE @aexy}zaﬁﬁﬁwb)mﬁﬁﬁm@ﬂl Bteci d ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid 5-amino-pentyl ester;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-

20  phenyl}-propionic acid methyl ester;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ethyl ester ;

25  3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ethyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-5-yl-1,1-dimethyl-ethylamino)-propoxy]-

30 phenyl}-propionic acid ;



3-(4-Cyano-3-{ (R -3-[1,1-dinethyl-2-(5,6,7,8-tetrahydro-naphthal en-2-yl)-
et hyl am no] - 2- hydr oxy- propoxy} - phenyl ) -propionic acid ethyl ester ; 25
3-(3-Cyamo 41/$28) - 3-[ 1, 1- di net hyl - 2- (5, 6, 7, 8-t et r ahydr o- neghUR@/©@M22- y| ) -
et hyl am no] - 2- hydr oxy- propoxy } -phenyl)-propionic acid ; 3-(3-Cyano-4-{
(R-3-[1,1-di methyl -2-(5, 6, 7, 8-tetrahydro- napht hal en- 2-yl') -

et hyl am no] Q{Ju Y aRs-B=[PR o I3emyinfiaRb GRi1oniencligf1 Stiglldinopsidpoxyl- 3-  {
4- Cyano- 3-[ (R) - 2- hydr oxy M?Z |§1)dan 5-yl - ?ﬂul di rree?lﬁyyl Ig}?hyl amﬁno) pr opoxy] -
30 phenyl ;ﬁxenﬂn}mwmoamdthyl S0 01/ 53254 PCT/ US01/ 02402  3-{

4- Cyano- 3- [( £ £ning [ﬁ@féngss(@}} quﬁfé?;yyé it b SV A AR oPoxy] -

phenyl } - pr opi
2- Chl or o- 4- cpfaﬁs@cy@pﬂjéﬂl}.%rm&{@gmyﬁesﬁ&l ndan- 2-yl -1, 1- di et hyl - et hyl am no) -
pr opoxy] - pheny propi oni c et hyl ester

3-{2- Chl ér o-3{ 03k-¢yarp-2H(Ry-drhydyoxy- 8 @—mdam?-ﬁ W1-dimethyii-etexlagainogt hyl ami n

0) - propoxy] n onic .gcid; 3-{
2- Fl uor o- 4- clifg Yg’-pﬂ"%%l? ‘1%’ 83 (2 i ndan- 2-yl -1, 1- di met hyl - et hyl am no) -

pr opoxy] - phenyd-Fhuor§40Riaf8159 (RI-Dly dRXY 83-¢2-Bdfin-2-y1-1, 1-dimethyl-ethylamino)-
2- Fl uor o- 4- cygno u5-[ O@‘-az h%r%xyl},B (g |€ndan yyl-l methyl-efhylamino)

| - di net hyl - qlrhm)alﬂipﬂlgt)yl} -“poomerdp syl egtéreny | - prop| on| c acid; 3-

sr?{)?;‘ﬁ] R SR L e dmﬁ L5, A ‘E#‘ 37 (1
i MRty | o paioheh A ptopioni€héi] am no) - 2- hydr oxy- propoxy] : phenyl }

-butyrlc acid ethyl este
3-{2- Cyano- B- [{Zﬂyaﬁe&[,(li}&(lrétdlmbﬁ)?l—aapphtﬂlallee@rﬂ-ajhylanhsﬂb@dmdU)XY- 2- hydr oxy-

he
gr(g,{l)g)r(l)c/)] 3p[(%%4p%’gyéf?‘%g)ﬁ %‘%ﬂi?ﬁglﬁmﬂgﬁw f¥fen- 2- yI - et hyl ani no) - 2- hydr oxy-

propoxy] - phepys. C}yan@"o't%R} -8 (@qlcﬁ'mefhyl $- naphthalen -2- 5{1 -eth lammo) 2- hydrox -
4- Cyano-3-[(R)-3 thyl - 2- napht hal en- et’hyl am no) - hydroxy 20

pr opoxy] - phe;wp%ybqﬂlymylé batjire asidgthylesteer ;

15  3-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl }-propionic acid;
4-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxyl-phenyl}-butyric acid;
4-{4-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-

20  propoxy]-phenyl}-butyric acid ethyl ester;
4-{4-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl}-butyric acid;
4-{3-Cyano-4-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl}-butyric acid ethyl ester;

25  4-{3-Cyano-4-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl }-butyric acid;
3-{2-Cyano-3-[(R)-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-2-hydroxy-propoxy]-
phenyl }-propionic acid ethyl ester;
4-{2-Cyano-3-[(R)-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-2-hydroxy-propoxy]-

30  phenyl}-butyric acid ethyl ester;



4- {

4- Cyano-3-[(R) -3-(1, 1- di net hyl - 2- napht hal en- 2-yl - et hyl am no) - 2- hydr oxy-
propoxy] w@heses4 } -butyric acid; 4-{ PCT/US01/02402
3-Cyano-4-[ (R -3-(1, 1-di net hyl - 2- napht hal en- 2-yl - et hyl am no) - 2- hydr oxy-
propoxy] - phenyl }-butyric acid ethyl ester; 25

4-{ 3- Cyano- 4-[ 1 Ryao-B8I(R)- @(Mdmz?}namﬁmhmk/ﬁath?}amn@myymm)opzxmdr oXy-
propoxy] - phenyl }-butyric acid; 3- {
2- Cyano- 3- [ (P83 (eopigniscl yi - 1, 1- di met hyl - et hyl ami no) - 2- hydr oxy- pr opoxy] -

i o O %?fﬁeé‘gbﬁﬁ% R ety Lot famine) 2 bydrgrcproposd

30 phenyl Héﬁyl)}rbu’c racadid;.et hyl ester; 9 WO 01/53254 PCT/ US01/ 02402 3- {
2- Cyano- 3 [(R) 3-(2-1indan-2-yl -1, 1d|rreth I-ethylamng%[Z hydr oxy- pr opoxy] -
phenyl } 5- prpt-6nieeo-gddiR)-342- n{daz-%:ylahé =Bmpthgl et@ykaznnw Rydroyy-propoxy]-

- di net hyl - I 0 ropoxy] - phenyl } -butyric acid; 5 4-{

4- Cyano- 3- [(HI%é gﬁkﬁl%?ncdam g&l T(gsiegl di et hyl - et hyl am no) - 2- hydroxy pr opoxy] -

phenyl } -butya aﬁ@B R}—@Xt 11&!51&192- 1-#1-dimethyl-ethylamino)-2- hydroxy-propoxy]-
4- Q/ano 3-[(R) - JC%I é 1ydl met hyl - et hyl am no) - 2- hydr oxy- pr opoxy] -
phenyl - bmfsenvld Yr@ aCzlld

L

3-Cyano-#r [ (@enﬁ}(@nym@’u &h%I esteril- di met hyl - et hyl am no) - 2- hydr oxy- pr opoxy] -
phenyl } -butyric acid; Am no- 3-

4-[(R)-3-(1, 43c{ &C‘nfenwr[(&) B\é%mdvarzeml—2,1;d{lmethbfyh@asdamyw)22—hy@rp@ycgpr0poxy]—

pr opoxy] - 3- n|tr I ropionic acid ethyl ester; 15"
(S)-2-Am no 01-}?’(%1)‘( ic(l(g 1- di et hyl - 2- napht hal en- 2. yl - et hyl am no) - 2- hydro

e L L e e Tt LA
et hyl ani no) -peppoysaiphaiyhyl) meopianisiacidethyl esteriyl ester;

15 (S)-2-Amino-3-{4-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
'propoxy]-3-nitro-phenyl } -propionic acid;
(R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl }-pentanoic acid ethyl ester;
(R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-

20  ethylamino)-propoxy]-phenyl}-pentanoic acid;
5-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-pentanoic acid ethyl ester;
5-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-pentanoic acid,;

25  (R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl }-propionic acid ethyl ester;
(R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl }-propionic acid;
(S)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3- (2—1ndan—2 -yl-1,1-dimethyl-

30 ethylamino)-propoxy]-phenyl}-propionic acid ethyl ester; and

10



(R) -2- Ami no-5- { 4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1, 1-di net hyl 20
et hyl am no) - pr opoxy] - phenyl } -pentanoic acid; 5-{

4- Cyano- v 03224 hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hpCEEROIOR4@2r OpoXY] -
phenyl } - pentanoi ¢ acid ethyl ester; 5- {

4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl } - peshantinénisi{d;cydBo-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-

(R) - 2- Am no- 5- {4 cyano- 3- [y{ ﬁ 2- hydr oxy- 3- ( 2-i ndan- 2- yI 1, 1-di net hyl -

et hyl ani no) -¢khd PYbPPERiIGE et hyl ester; (R)-2-Am no-5- {

4- cyano- 3- | (A?Pd g%lgﬁﬁ?cegﬁé{allgrl a%}:eptzﬂ)qg salgs tMeregf 1- di et hyI

et hyl am no) - pr ronrc acid; (S)-2-Amno-5- { 4-cyano-3 -

[ (R) - 2- hydroxy-3-(2-indan-2-yl -1, 1-di net hyl - 30

et hyl am no) - pr opoxy] - phenyl } - propi onic acid ethyl ester; and 10 WO 01/ 53254

PCT/ US01/502402 ( rezx»mfnmdcsmppumdscgfahmp@sen[t {Rpntohipghigry - 3

- (2-indan- 2- et hy. Q) »Pprop c acid;

and phar mace%t{ aYPPE} 32@%2%?‘%8”@‘%%@?%%& yéqﬁf)éé}“?\& t%ﬂ%‘%@r? gjpounds

of the pres Bhioale dimdleside; 3- {

4- Q/ano 3- [(E%Ie %n\rllﬁdfrnox - 155&(15 i ndan- 2- yl -1, 1-di met hyl - et hyl am no) - pr opoxy] -

phenyl - pr%}{)ﬂ&]ﬂano-ét- )-2-dwytleaxy-3-@-indan- 2—y1 1,1-dimethyl-ethylamino)-propoxy]-

ghgslno 3_ LEQF%}P%H 38{% acm(lz i ndan- 2-yl - 1, 1- di et hyl - et hyl am no) - pr opoxy] -
3-{4- Cyafro- 33 4 Ryado RY[ARXY 1§16%y-B NAaRGad= 11 ,lildxﬁhbﬂ@l Binly 1Ry L FBHSHSAT-Pr OpoxXy

| ]- phenyl }-propionic acid i sopropyl ester ;

4- Cyano- 3- [ (1Rengl}hyrdpionig-@id Bopmpgres@ryl - 1, 1- d| rret hyl - et hyl anmi no) - pr opoxy] -

(R 2!y oy PSS ee PeRRE 2 hEy R i LS aiper propoy -

phenyl } - pr ophi! ethyl ester ; 3-(4-Cyano-3-{
(R-3-[ 1, P E%?h@%%ﬁ?%%ﬁ%ﬁ%%ﬁ napht hal en- 2-yI ) -

et hyl ami no] -3{ frgslarex§-{R)ebbydrpxpRe@yihdans2-ypidiondtbyleathylamino)-propoxy]-

15 phenyl}-propionic acid 2-methoxy-1-methyl-ethyl ester ;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ethyl ester ;

20  3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ethyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-5-yl-1,1-dimethyl-ethylamino)-propoxy]-

25  phenyl}-propionic acid; and
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-5-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionate ethyl ester and pharmaceutically acceptable salts and complexes

thereof.

30 Most preferred compounds of the present invention include:

11



3-(4-Cyano-3-{ (R-3- [

1, 1-di net hyl -2-(5, 6, 7, 8-t etrahydr o- napht hal en-2-yl ) -

et hyl am wod oR5329dr oxy- pr opoxy} - phenyl ) - propi oni ¢ aci d et hpCT/@St18r492 20
3-(3-Cyano-4-{ (R -3-[1,1-dinethyl-2-(5,6,7,8-tetrahydro-naphthal en-2-yl) -
et hyl am no] - 2- hydr oxy- pr opoxy} - phenyl ) -propi onic acid ; 3-(3-Cyano-4-{
(R-3-[1, 1- 3 0-3=[(R)-8-hidibxlye3-(Riehi-Q=ylaphtihadtefl-eZhplhrthino)-propoxy]-

et hyl am no] - 2- hydr oxy- pr opoxy} - phenyl ) - propi onic acid ethyl ester ; 3-

4- Cyano- 3- [ (Ienplityrapionig-cthyl 2steri@ad- 5- yl - 1, 1- di net hyl - et hyl ani no) - pr opoxy] -
25 phenyl }- QNI L, - . e ) N _

4- Cyano- 3- [ %{?E—ﬁ' ﬁ?{}j—? %%ggih?ggqxﬁééﬁzfg@ )a}?-_?. 1¥1":Ll-’1clldlrrntlﬁtWI e_ttgflﬁri}}ng?r%o&og i’)]r opoxy] -
phenyl } - prop;%}mggem foylc #&8ter and pharnmaceutical |y acceptable salts and
conpl exes thereof. 30 Most preferred conpounds of the present invention

i ncl ude: 5 11and@leinszpEelpErrepstie odiserd cgmplexes thereof.

4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl } - propi oni ¢ ethyl ester; and 3- {

4- Cyano- 3- [ (R) - 2- Py#imaxsatidal{y2adcBptable 2ald ard ndn-o1€Ed1lin Elchith@imtsv@ld- pr opoxy] -

phenyl }-propionic acid ; 5 and pharmaceutically acceptable salts and
conpl exes t heameerftratiphsptiulicltheyare gdminsségredbl e salts are non-toxic salts in

t he amounts and oncentrations at. which. t ar,e m. ni,st ered.

Phar maceut i cal |y @E@S?%%ﬁ%ﬁq%&apﬁﬁ@sd@c@?fy8013&8{% lf)gﬁalisaﬁufgassililgﬁe as those
10 cont ajoni. ngn$dihin@klfatB Miaesdhl @ldedfimdratB B @b e, pHRLSRES sulbiiRgeREQte,

sul famate, acetate, citrate, lactate, tartrate, nethanesul fonate,

et hanesul f oncitrate, laetatee treisatk fosthamgsulfonats ethanessilfohgadicazenesdfahexyi sul f amat e
SRR CON 737 JEIRMUN W T O e TS
nal ei ¢ aci d, hyribdHibhde. 3Hafinadi8SHRUcb&ptads kdlis cnlbé Bblafhed Floi ad&LIuch ad S
acid, citric acid, lactic acid, tartaric acid, malonic acid,
net hanesul f oidrochdortk; acidtrhaleie s0idf sfusicaeidd phorphornacdl subfing asid, deetic
gélt gl uen1e55 ul a]:c? ,ic?tri%%i:i ! lact%/ gcl:ig,r}%%licsgclié,a}rrlg-llgnig%ici ) rn];t gr?ésiuﬁor?i% iagi’ , and quinic
ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, -
cyclohexylsulfamic acid, fumaric acid, and quinic acid.
Pharmaceutically acceptable salts also include basic addition salts such as
those containing benzathine, chloroprocaine, choline, diethanolamine,
20 ethylenediamine, meglumine, procaine, aluminum, calcium, lithium, magnesium,
potassium, sodium, ammonium, alkylamine, and zinc, when acidic functional
groups, such as carboxylic acid or phenol are present.
The present invention provides compounds of Formula (I) above, which can
be prepared using standard techniques. An overall strategy for preparing preferred
25  compounds described herein can be carried out as described in this section. The
examples that follow illustrate the synthesis of specific compounds. Using the
protocols described herein as a model, one of ordinary skill in the art can readily
produce other compounds of the present invention.
All‘reagents and solvents were obtained from commercial vendors. Starting

30 materials (e.g., amines and epoxides) were synthesized using standard techniques

and procedures.

12



Phar maceutically acceptable salts also include basic addition salts such as
t hose contai ni ng benzat hi ne, chl oroprocai ne, choline, diethanolam ne, 20

et hyl enedvani/mes4 megl um ne, procai ne, alum num cal cium PCTSN2402
magnesi um  potassi um sodium ammonium al kyl am ne, and zinc, when acidic
functional groups, such as carboxylic acid or phenol are present. The

present inventi oRompevRdsed Fognpiahdse prepmsd bulthe ganprabpsihods dpscaibedim  be

d tegyel
P oPar rog SR A0 hEaN X Ml o 8 DS elng? I PSR AL e 1
this secti o%—SI mARargna (@b e3-ihduat2- §phIpwnhéuhyasettmarﬁmu&s@h{aﬁ@?ﬁhsa of specific

conpounds. ng the protocols descri bed 'herein as a nodel, one of
ordi nary sksdlyent guchhas aselutsaathaneh dr¢tynitne gdlreae, Jithe pr mymib@mtsﬂmf t he

et 4 o DL 00 SELAEI 5 Y1 B, QUL [ o commerci
synt hesi Zededgﬁi' Ng s‘éﬂr&ﬁ@%ﬂ1 h@%hﬂin%b&ecﬁ reﬁtﬁ&d THeQE68 €S dg b@%cﬂ@n@ﬂ 1r3254

PCT/ US01/ 024 Compounds of Formula (1) are prepare y the general
met hods despwriflsslbyi dir@uhegephy agd/ot recystadlization.aAs atidtsalbie. g;,fhydr@lhymdéyl

ether (e. 7. of Sc rimary. a
- i met by - s Pisning oy resbmanet e Prelporlistlmodt s il 8 nano
acetoni tril ghet @i %‘é’sgﬁlgse-r&'ﬁﬁ\qrduﬁﬁ}ie %lﬁﬁén)sblrc‘:ﬁfj d%fy cﬁhér%ka‘ﬁ@ﬁird Iﬁﬁhb@ nal l'y in the

presence of a sui catal yst such as - equiv.) is stirred
over ni ght oHydimﬂwm'ofahe estér wnder dither basndmcacic(iecqu,ltlcﬁrsi“}cﬁdmﬁlel) is purified
by chronmat ogr ap nd/ qr rec hal |ization. An acid salt e.g.,

hydr ochl or i Sgéf(ﬁng %Cl?)ﬁee%a{;&f ‘eatment of the corresponding free base
wth the acid (ep K [ ution), or
by any ot her stan%ae%l 8%}{nt%§w€6hé ébél)% gﬁyvgﬂgéﬁ?&ungmegtag@unggggelther basi c
or acidi c, owhuoedindivhempedl ds t he correspondl ng acid (e.g., 9-Schene 1). A

gener al synthesi of t he epoxi de ound 7 a nple_is
outlined in SchelBe Synihgses g@%ﬁ‘ﬂ?&f e’f?ﬂu’é Bes fgeouf %E&Hﬂ?égh% fes are
outlinepginséféWFB -

N
N o} N
A A OH
+ —_—
HN
o (o]
© <~ (0] ~

o/\(\NM e Ej
NS OH
—_
o]
OH



15 Schemte 1 No ON ON V\ / A\ OH HZN OO O'""-
OH 9 13 WO 01/53254 PCT/ US01/ 02402 Schene 2 OH Et OH/
0 OH NH2®&HO bzt 31 A, 3-4 h Et 3N MeCN EtOH, A; 18 h
A, 1.5h120(75% 30 OHOO CH3 CH3 HU, N

NosO-~-O | ~ > |

N
4 N HCO SehBae2H O (82% CH3 (94%from 3) CH3

06

(CH,0)/MgCl, 0 OH

EtOH/H,SO, OH ELMN/MOCN
&34h 4h A Ny
(quant) A 1.5 h

o o (75%)

CH
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| 1. Ac,0; A; 1.5 h NS
e
2. Na,CO,
O  EtOHMH,0°
4 '9) RT;5h
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)
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CH3 7 14 WO 01/53254 PCT/USO1/ 02402 Scheme 3 a) 1. SOC 2,

McOH, RT HOAc NV H2SO4 2. McLi/Et20, O>RT; 16 h 0Cto RT (-85% OH HO
H3C CH3 2vOoKF3254H20, ethylene glycol A NH2 H3' cCHL. M CONHRPSG024@ HOAC

O >RT; 16 h

b) HKIIIIr:z:;0001rr: (-85% 2. KOH, H20, ethylene glycol

NH2 ¢) NH2 NH2 5 In order to use a conpound of Formula (1) or a
phar maceut i &hleedcceptable salt thereof for the treatnent of humans and

ot her mammal

s, it isnormally formulated in accordance with standard

pharmaceutical) practice as a pharnmaceutical conposition. The, FetRIH,S0] C
conpounds can be adni ni stered byOfiMEPRRT routes including dhe 0!

i ntravenous,
(transder nal

10

i nt Nt oneal , 3 MstitHt&heous, | scul ar, orgl.gTt ephcal
) 0°C to RT (~85%)
e O > H oo >
°"CH; 2 KOH, H20,
ch| NF,

ethylene glycol A
®” CH,

1. MeCN/H,SO,

o HOAc
\ O->RT: 16 h
b) H H (~85%)
—_— .

2. KOH, H20,
ethylene glycol A

NH,,-

o) NH NH

In order to use a compound of Formula (I) or a pharmaceutically acceptable
salt thereof for the treatment of humans and other mammals, it is normally
formulated in accordance with standard pharmaceutical practice as a pharmaceutical
composition.

The calcilytic compounds can be administered by different routes including
intravenous, intraperitoneal, subcutaneous, intramuscular, oral, topical (transdermal),

or transmucosal administration. For systemic administration, oral administration is

15
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or transnucosal adm nistration. For system c adm nistration, oral
admnistration is 15 WO 01/ 53254 PCT/ US01/ 02402 preferred. For oral
adm ni st ve® buss254 or exanpl e, the compounds can be fornul aP€dUSowI2802
conventional oral dosage fornms such as capsules, tablets, and liquid
preparations such as syrups, elixirs, and concentrated drops.

Al ter nat i velprefetrgil eBbi 641 4dhdinehia@61@ I forrckinpiles tHerdonPdbindPYanltR fuEREatee. 9., 5
intranuscul ar, intravenous, intraperitoneal, and subcutaneous. For.

i nj ection, tinw coayesanaberabdosapefarmy svehi asirapsudess ablels, andHavid Prepgeatigns

sol utions, preferabl si ol oﬁg?i&cﬁ?lglo)é conpati ble buffers or solutions,

i.n. h
such as sal ine g%fydyg%ﬁi,u@%%}}é(goncgg ¥ PSor Ri nger's solution. In

addi tion, the conpRéHasveIR)needrofpatehetfddinistohmhag baused] efgedi ssol ved or
suspended i mmedi ately prior to use. Lyophilized 10 forms can al so be

produced.5 Syistremiigsulatnintravenons,iininapssitongils andoswbbytanecss Focipgeetionrthe
transdermal neans. F@E‘l transrruco&al qr. tr ns&errrgl adm ni@tr.ati on,
penetrants SPIROEPES e grvERBoT, &FF fpigpulated, i liquy F‘HE P PIcf Rl i in- the
formul ati on. ppSdfelbReMStdoaipaibR AR seluti¥nk B hsisBlind Sutddnl Haglrd | ncl ude,

for exanple,” for tranSmucosal admi nistration, bile salts and 15 fusidic
aci d deri vatdohg®n, dtnRimgdi’t sobutjond dh eddjene. sheregmpainds swytbe fbrwilhted at e

per meati on. ransnucopsal adm ni stration, for exanple, be.t hr.ough nasal
Sprays, 1 ectsaid 10us s Tetssoleed opsspeyed ShmedialBE PO P S KPS Cal

adm ni stipat i f3fns LALAIGPHPRMRASOf the invention can be fornmulated into

oi ntnents, salves, gels, or creans, as is generally known in the art. 20

The anounts of va¥ystamsic@dintiibtydtion canajsobady ttansihecaaelmirriragsdarmdl meamsbe

det erm ned st andard procedures. taking j.nto account factors such .as the
Compound 1 cisy tepesgosaha et TeL A AR, PETGTR A R PERBOLRALE PHEChge.
size and weighj p‘éifmééﬂé‘d aB ke Plthe %}Hmléf'i%nﬂSﬁ%ﬁ&e&ént@?%eﬂ@faﬂ?%ﬁggh% ed

with the patient. The inportance of these and ot her ors
consi der ed ahe aknandnintlode, fosexanfple foli treissusdsial ddministtagor, bilarselis gadount s

o o2 o0 S0 JPRSId.on, e oL oo, ofadm0i oLl Lok R LG gor o of
Transmucosal administration, for example, may be through nasal sprays, rectal
suppositories, or vaginal suppositories.

For topical administration, the compounds of the invention can be formulated
into ointments, salves, gels, or creams, as is generally known in the art.

20 The amounts of various calcilytic compounds to be administered can be
determined by standard procedures taking into account factors such as the compound
IC50, EC5(, the biological half-life of the compound, the age, size and weight of the
patient, and the disease or disorder associated with the patient. The importance of
these and other factors to be considered are known to those of ordinary skill in the

25  art.

Amounts administered also depend on the routes of administration and the
degree of oral bioavailability. For example, for compounds with low oral
bioavailability, relatively higher doses will have to be administered.

Preferably, the composition is in unit dosage form. For oral application, for

30 example, a tablet, or capsule may be administered, for nasal application, a metered

aerosol dose may be administered, for transdermal application, a topical formulation

16



bi oavail ability, relatively higher doses will have to be adm ni stered.
Preferably, the conposition is in unit dosage form For oral application,
for 30 axanpbxs4a tablet, or capsule may be adm ni st er edpCT/Os0MMERSE
application, a netered aerosol dose may be admi nistered, for transdermal
application, a topical forrmulation 16 WO 01/53254 PCT/ US01/ 02402 or patch
may be adm rirglaghetaybeladministarehamfon sansntlebobal delivers, Doweal papadt iy bay be
adm ni stered. I n each case, dosing i;s such that the patient nmay . adm ni ster
a single dgdminisiceed. dasea@lbcq%.c{osmérls rchitha dbs Paticpt By edmédsiera Haglsui t abl v
fromO0.01 th?QO 5 ng/ Kg, and preferably from0.1 to 50 ng/Kg, of a
conpound of Formula (1) or a pharmaceutically acceptable salt thereof,

cal cul ated as theEdchelshganit fdheratladhinistrdtismgentiias syiabgnfrend.01 todoal | or al
i nhal ati an, transrrucosal or transdermal routes contains sui tably from 0.01

my to 108 ngPa&e. ard Breésaly diven B4 trop ma/Kg4 9f a empaypfl @A ForaHa(h & Ron
cont ai ns Su'r#éﬁﬂlé(ceﬁgé’énﬁ,{ag@r 4 gg Qapto &&8%&’4&9&%&8&1@% r?aé(e' Ihe 421 pyg‘e active

i ngredi ent y be adm exdanpl e om tines Y,
preferably afusege foubireaictinabal, mhinhalhubmeradmumdl @Qtdnyddrihal RBtdsS 1 eadl Iy
apparent to one skilled in the art used herein; "treatnent" of a

di sease i ncla@atadns iablydravep.Oflimg tcekpotlag/Kggv el pempennd-afiEormaiadnAand
hyl
P ont ot or  foRichBaRlARRE Eodis RRRR"6E) RLLOH AN LF PSS,

m ner al -1pel alfl%dicdtzé ﬁ%&&ﬁerﬁrme@'l weaideghistered) YR @RampleN oMl DicsatimtHip&alapf t he
central nervous s&tem such as seizures, stroke, head trauma, spinal cord

injury, hypdxplarabhiioresesuitieivet teexhibidhadesired aeiivieys avisaeadily appareairtdi ac
arrest or n i str epi | epsy, neurodegenerative di seases such as
20 Al zhei msrqql %gﬁqs?gé%gn alef‘ttsj’nti ngton's di sease and Parki nson's di sease,

dementia, nuscle A eRdimefeindepiRAL"WUT.a AibEhnyYludea Butistlos BAfted to
obsessi ve-conpul si ve di sor der, post- traumatic stress disorder,

schi zophr eniRSvanEQRJeEEdation sal pg)@émawwﬁmwheeasgnd Tourette's syndrone;
G scasess) hvol v 10 S8 3R URhAL RIPAIT Loy LS hARE B, o

affected cells, include bone and mineral-related diseases or disorders;
hypoparathyroidism; those of the central nervous system such as seizures, stroke,
head trauma, spinal cord injury, hypoxia-induced nerve cell damage, such as occurs
in cardiac arrest or neonatal distress, epilepsy, neurodegenerative diseases such as

20  Alzheimer’s disease, Huntington’s disease and Parkinson’s disease, dementia, muscle
tension, depression, anxiety, panic disorder, obsessive-compulsive disorder, post-
traumatic stress disorder, schizophrenia, neuroleptic malignant syndrome, and
Tourette’s syndrome; diseases involving excess water reabsorption by the kidney,
such as syndrome of inappropriate ADH secretion (SIADH), cirrhosis, congestive

25  heart failure, and nephrosis; hypertension; preventing and/or decreasing renal
toxicity from cationic antibiotics (e.g., aminoglycoside antibiotics); gut motility
disorders such as diarrhea and spastic colon; GI ulcer diseases; GI diseases with
excessive calcium absorption such as sarcoidosis; autoimmune diseases and organ
transplant rejection; squamous cell carcinoma; and pancreatitis.

30 In a preferred embodiment of the present invention, the present compounds

are used to increase serum parathyroid hormone ("PTH") levels. Increasing serum
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25 heart failure, and nephrosis; hypertension; preventing and/or decreasing
renal toxicity fromcationic antibiotics (e.g., am noglycoside

anti bi otive@)1/sps notility disorders such as diarrhea anBCEp8&si/i2¢o2col on;

G ulcer diseases; G diseases wth excessive calcium absorption such as
sar coi dosi s; autoi nmune di seases and organ transplant rejection; squanous

cel | carci no?FiHI 1eieth qaaveelifultihsreatdt) diseaseyueh as hgpgbpardiodoidisai, of t he
present invention, the present conpounds are used to increase serum

par at hyr oi d ¥5rFBReMA Ierigdyniabdiztase. faghie LsieRgrtiags, ReumAaNHARRTEE 254
PCT/ USO1/ 0241%8t’§°£§!eés&\1&!n%or rar@g&%aﬂ&&]&f datied g{:}y gxl?ds bs@&)g%fsﬁases such as

hypopar at hyroi"di sm ~ osteosarconma, periodo eas racture,
osteoarthritis, rAeothedpectdf therpredest inveiagat describes @aasethodoimeatihg a
hyper cal cem a mal i gnancy and osteoporosis. Anot her aspect of the present

i nventi of deddientrosniisyg sbrinistering do thepgtigntn amaquak of & Bresent spygound

dmi ni st er | ' e ; . cient t
cr ease  he APl B RALE B AHpPTOkyd PRIMATTRL LA BAed BlihFL O 1
adm ni st er i ngindifisemdgRh adfouhher e opapaschdadffeetie wecause apinsRagdinidoeatidase i n

duration and/or quantity of serum PTH | evel sufficient to_have a
t her apeut i ¢ @pfes@uantty of serua BT Aeysh suffipient tothaae a dhasersHtc sHestni stered to a

pat i ent  causes arty Ach0EhEATRLA, SECHILEL haing..g: ) Ahifrcpleup, Lo one

hour, about one t0 abou -four s, about one ve

hours, afgoutiner@esetif saten PTHI havi@ur diraticsiuip to@e howgbbellt ohé weabdaurs, about
one to about four hours, about two to about Tive  hours, “about two to

about four HEERY;fogF hewrsuaboherectotaboRiwigtvedionrs abus ong i abaut sk hevisat i ve
embodi ment Oa]:bohp gneD tro‘ea%glrlltI fi\'/erﬁ/o%rrg 'agélhitlggﬂa?% OorlrJP %{{}%8&% ?&)@[ NI(? {oea(b%qt"fi?%a ,
aving a dura an

patient causes an increase in séru I1on or nore

about twent yhdupdlabb@uiv®d tpabdtitdest Hotas, of 4bdus tiree RHBobi Sk @v@d. Wi th an anti
resorptive agent. In additional different enbodi nents, the conpound

adni ni stered to angadliemative smbediment phHbe present invepsionnthprempeungy to two
(0.0 195 Ll Rt 00 e BB Rl 0
respect to ahp@hbtwaay-fondeiueOprodided eat MBOto-administered with an anti

resorptive agent.

In additional different embodiments, the compound administered to a patient
causes an increase in serum PTH of up to two fold, two to five fold, five to ten fold,

20  and at least 10 fold, greater than peak serum PTH in the patient. The peak serum
level is measured with respect to a patient not undergoing treatment.

In a preferred embodiment of the present invention, the present compound is
co-administered with an anti-resorptive agent. Suitable anti-resorptive agents for co-
administration include, but are not limited to estrogen, 1, 25 (OH)y vitamin D3,

25 célcitonin, selective estrogen receptor modulators, vitronectin receptor antagonists,

V-H+-ATPase inhibitors, stc SHy antagonists, bisphosphonates and cathepsin K

inhibitors.

Composition of Formula (I) and their pharmaceutically acceptable salts,
30  which are active when given orally, can be formulated as syrups, tablets, capsules

and lozenges. A syrup formulation will generally consist of a suspension or solution
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In a preferred enbodi mrent of the present invention, the present conpound is
co-admnistered with an anti-resorptive agent. Suitable anti-resorptive
agents fowoons32adm ni stration include, but are not |imteBCToSasi@gen, 1,
25 (OH)2 vitamn D3, 25 calcitonin, selective estrogen receptor nodul ators,
vitronectin receptor antagonists, V-H+-ATPase inhibitors, src SH2

ant agoni st s, ofhh S BIRSRMANARLES PN HqGACASRS fd? ekampRNEBAAA! Soan®UFDORVd bign of
Formula (1) and their pharmaceutically acceptable salts, 30 which are
active when gjysesime or slatey withenflioringromgblatieg agents Yheps thetcabipesition ssdpsul es

S0l ut i on b e oty eBeh by Bhyhssis SRt Atk i St ppadie R ATa | qur
carrier for @xanRlins Iﬁlﬁfﬁé‘%ed. mﬂfﬁles%ifkuch@akﬂ&s Hdlude HAgheQlnNEaPite, VAt er

with a flavoring or coloring agent. Were the conpositionis in the form
of a tabl5et ,teaayplbphtataygeletn.iacadia,cstaaric ecidy sachnlettpsaigaicsutmse. pWaprertheng sol i d
formul ati ons may be used a es of such carriers include. nesi um
Stearate. 5 GBPATRPS PO Gt aprtie: HYARNGe SERBMITOR) §iRR o e

| act ose and SUEHRSEind e aforbMEntidHRARAS eld i HaPd bélatidEapsRle®hal. WhERRAY! €,
any routine encgpsul ation 1s suitable, for exanple using the

af or enent i onmdnpaitionds & tha fanhaf asafegadatimshed papdude stygharmitfeetieal chrgier
conposition is.in the troorm of a_ soft, gelatin shell capsule

. an
phar maceut i dgptipely psed ?P@Qﬁl%ﬂlﬁpeﬁg@ PO SIFPEIORP MRy icgﬁgflgrp%rfgr or
suspensi @ns %p@a@@ﬂ% gﬁﬁf deld18¢es 1D EXR R 08s AAHSLL hcOpTBateCifi ol sBFOS €S,
ol I's, and are

silicates or I'ncorporated in a soft gelatin capsule shell.

Typi cal par egeflimadapswdeplesdl.t i ons consi st of a solution or suspension of a
conpound or salt in . a_sterile aqueous or np?éﬁggious carrier, op%i onal |y

containing a parBYﬁi%‘?‘lé’ﬂeyteé%lgféﬁip%‘%n%?qrﬂm r2 EXEH & PRPECRYE Bne gl ycol ,
pol yvi nyl pyrcrogﬁoﬂro%& ®r Fanléa d &Gtk Qhﬁhouﬁg?‘lﬁ&g{r-ﬁg&é'ohs Sl CSATRaI0 bontah¥iRE G2

conposi tions Inhalation are I'nt of a solution, 'suspensron or
enul si on t hapareragralie aeatpiabiesdik feccxampe piyethpenteglyool, poly tinglpyoolidaot, an
aerosol _using a conventjonal roHeI | ant such as dichl orodifl uoronethane or

trichl orlof1 UEFEHRtATAGHES oil or sesarhe o

Typical compositions for inhalation are in the form of a solution, suspension
or emulsion that may be administered as a dry powder or in the form of an aerosol
using a conventional propellant such as dichlorodifluoromethane or
trichlorofluoromethane.

20 A typical suppository formulation comprises a compound of Formula (I) or a
pharmaceutically acceptable salt thereof which is active when administered in this
way, with a binding and/or lubricating agent, for example polymeric glycols,
gelatins, cocoa-butter or other low melting vegetable waxes or fats or their synthetic
analogs.

25 Typical dermal and transdermal formulations comprise a conventional
aqueous or non-aqueous vehicle, for example a cream, ointment, lotion or paste or
are in the form of a medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer a single dose.

30 No unacceptable toxological effects are expected when compounds of the

present invention are administered in accordance with the present invention.
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20 A typical suppository fornulation conprises a conpound of Formula (1) or
a pharnmaceutically acceptable salt thereof which is active when

adm ni st aved1/532s¢ his way, with a binding and/ or | ubricatpPogyusagense2 for
exanpl e polyneric glycols, gelatins, cocoa-butter or other |ow nelting
veget abl e waxes or fats or their synthetic analogs. 25 Typical dermal and
transdernal for muid biERREicAPARIviLS Of theCORiDRANSTHormARUELHE dSrhokdRAtedHyeoUS
vehicle, for exanple a cream ointnent, lotion or paste or are in the form
of a nedi cattbefQlloagegtestspat ch or menmbrane. Preferably the conposition is in
uni t dosage capsul e or netered aerosol dose,
so that the “pa ey aat tt st er—a—st ngl e dose. 30 No unaccept abl e

toxol ogi cal effectgciiR LEPRE WA mE&RLHBAERSRIR the ;) ATRSRBE [ nvention
are adm nistered 1 n accordance wth the present_ invention. 19 WD 01/ 53254
PCT/ US01/502 4®2npotihé fixibdddkip cimbreasss iof irttsacelulat@a’ostivited g extfracBbulauCac{ | ) -ar e

denonstrat ed foll gwi ng.tests: (I | ci um Receptor | nhihitor Assay
Cal ol Tyt o dedlreIS e ralkiun SRy ineabr iy COHaT e 1k Deet 5
conpound f ory §l70ekt QBrd AL ERIESatestBafy RIS SEr dE2Z B Dk ReLYIO
extracel lular Ca2+ in HEK 293 4.0-7 cell's stably expressing the human

cal ci um r ecefuppi..1: 5488, 29B (héreby ncogpdrsteddy ecferzned hereing dinascelbdaGaded by
Rogers et al., J. Bone Mner. Res. 10 1995 (hereby

\ Suppl . 1.,5483,
i ncor por at edflﬁﬁ?aﬁeéf""_é’%ﬂ&céteﬁé?/élil%a!smgrﬁmé‘éféﬁ‘ﬂ%l%z%ﬁﬁq1  hoPed¥es were
elicit edlloby ‘I'nf}%ieglﬁﬁir @%’%&arsﬁlﬁe%g&r% ﬁEing?J]%?ssf, %‘i’moi'efs%é?xt ?:alZénM}{hic!rﬁr._
I ntracellul ar + was neasured using fluo-3, a fluorescent calcium
i ndicator. The prigcgdesdaravass assfoflowkows: 1. Cells were nmaintained in T-150
flasks in selection _nedia (DVEM supﬁl emented with 10% fetal bovine serum

and 200 ug/ nL hyghohRgis Wemymampiamed m bet Bdbaskyionsgleption media€DY¥RMuwer e gr own

wbs vashed CarRETap A e for 1A SRl T an B 0RO Flb Rl 55 SpR LY o

the second v ICOLH95% aifat 37 OC and were grown up to 90% confluency.

Re

15 7. The medium was decanted and the cell monolayer was washed twice with
- phosphate-buffered saline (PBS) kept at 37 ©C. After the second wash, 6 mL of
0.00% EDTA in PBS was added and incubated for 4 minutes at 37 ©C. Following
the incubation, cells were dispersed by gentle agitation.
3. Cells from 2 or 3 flasks were pooled and pelleted (100 x g). The cellular
20  pellet was resuspended in 10-15 mL of SPF-PCB+ and pelleted again by
centrifugation. This washing was done twice.
Sulfate- and phosphate-free parathyroid cell buffer (SPF-PCB) contains 20
mM Na-Hepes, pH 7.4, 126 mM NaCl, 5 mM KCl, and 1 mM MgCl,. SPF-PCB
was made up and stored at 4 ©C. On the day of use, SPF-PCB was supplemented
25  with 1 mg/mL of D-glucose and 1 mM CaCly and then split into two fractions. To
one fraction, bovine serum albumin (BSA,; fraction V, ICN) was added at 5 mg/mL
(SPF-PCB+). This buffer was used for washing, loading and maintaining the cells.
The BSA-free fraction was used for diluting the cells in the cuvette for
measurements of fluorescence.
30 4. The pellet was resuspended in 10 mL of SPF-PCB+ containing 2.2 uM

fluo-3 (Molecular Probes) and incubated at room temperature for 35 minutes.
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0. 02% EDTA in PBS was added and incubated for 4 mnutes at 37 C. Foll ow ng
the incubation, cells were dispersed by gentle agitation. 3. Cells from2
or 3 fl ask@owene4 pool ed and pelleted (100 x g). The cel | upar/us@ampel | et was
resuspended in 10-15 nL of SPF-PCB+ and pelleted again by centrifugation.
Thi s washi ng was done twi ce. Sulfate- and phosphate-free parathyroid cell

buf fer (SPF-PCB) 3 0p$lRjwifig 2 inci¥alien PER&E thePddlls whre ﬁaﬁtmy\&ﬁlnm@atmm KC1,
and 1 mM Mgd 2. SPF-PCB was nade up and stored at C. On the day of use,

SPF- PCB was B&ﬂo@ﬂéﬁ@&P@lﬂ S washﬁdmﬁlgﬁﬁf P&B@@ftarctbsse\mhmgmﬂwmc:lz and

then split into t Qne ne serum al bum n ( BSA;
fraction V, Ief':ﬁ? ggﬁé@*%t%%y %gé g@:e)ug%ﬁhls buf fer was used for
washi ng, | oading @nﬂoﬁfﬁédi&ﬁﬁﬂlu@ﬁas&é}@ sip@hls S300 vihef &BAusf@Biohvagt HdMedas used
for diluting the cells in the cuvette for neasurenents of fluorescence. 30

4. The péllen lv%lmlrtefsﬁfsﬁd@ﬁftédomtmn_l_@ hnM\Ca@a:armmegémhwﬂwgwgosz 2 uM

fluo-3 (I\/bl Iar and i ncubat e ?ﬁ? rrﬁﬁ g ?tfor 35. m nut es.
20 WO 01/ 53 AN WG PP W’?Fé“’t neup ST BEARE . Ehe
cell's were p@éﬂe@&%&ﬁn&&nmﬂcfth&ﬁi ArNemiddien MaselbidtRgwBR! h&lsuida st ¥eshed with
SPF- PCB+. After this washin | s were resuspended in SPF-PCB+ at a

density of lamd 535106 respetisy T@calftmaterfblcmsehmgsngnd@,rcbsmn (%tng{mLsn 300 uL
of cell susp n_wer ted_5in of PF buf |n| ng 1 mM
Cacia and 1 oD etk e trohudh Py e B aRbu S TR iR

perforneg atd@iihaIM¥-EGTRONSS BNTri§Bhsd, OBOMUSGTE). Bhé BSfebhtPitlod Q| rret er.
Excitation and em ssion wavel engths were neasured at 485 and 535 nm

respect i vel yintrieellobir cciamewhs cadewdsice neipg shegiobwingdiqyatiemi n (5 ng/ L in
et hanol ) was _added. to obtai an tlgd ent was determ ned by
10 addi ng Tﬁng k‘rfﬁl %‘IIP\/I'?F §meaF§1@aXC}€f I\‘}i’al%%erk)i @@oncent rati on of
intracel lular calzgi Wﬁ&@ﬁnﬁekwcﬁ&ﬁﬁl uaﬁblg}glctdaava‘t@bf R d@ﬁl&%&t bém;
Intracel lular calcium= (FFm n/ Fmax) x Kd; where Kd 400
det er m ne t heempataibaied witetesticoyipound tirivehicle asfa coatrpl) é@trﬁib&md@ls b@éirb S
15  increasing the concentration of extracellular Ca2+ from 1 to 2mM. Calcilytic
compounds were detected by their ability to block, in a concentration-dependent
manner, increases in the concentration of intracellular Ca2+ elicited by extracellular
Ca2+,
In general, those compounds having lower IC5(q values in the Calcium
20  Receptor Inhibitor Assay are more preferred compounds. Compounds having an
IC5q greater than 50 uM were considered to be inactive. Preferred compounds are

those having an IC5q of 10uM or lower, more preferred compounds have an IC5¢ of

1 uM, and most preferred compounds have an IC5( of 0.1 uM or lower.

25  (II) Calcium Receptor Binding Assay
HEK 293 4.0-7 cells stably transfected with the Human Parathyroid Calcium

Receptor ("HuPCaR") were scaled up in T180 tissue culture flasks. Plasma
membrane is obtained by polytron homogenization or glass douncing in buffer (50
mM Tris-HCl pH 7.4, 1 mM EDTA, 3 mM MgCl») in the presence of a protease

30  inhibitor cocktail containing 1 uM Leupeptin, 0.04 uM Pepstatin, and 1 mM PMSF.

Aliquoted membrane was snap frozen and stored at -80°C. 3H labeled compound
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were incubated with test conpound (or vehicle as a control) for 90 seconds
before 15 increasing the concentration of extracellular Ca2+ from1l to
2mM  Cal ovOyi/s5€onpounds were detected by their ability PoOT/B@adke402 n a
concentrati on-dependent nanner, increases in the concentration of
intracel lular Ca2+ elicited by extracellular Ca2+. In general, those

conpounds hayisngdiopiteled 162 PadiddpdiSiciabtiviREo (G /kiible28d BRs @R &Sted kY bi t or
Assay are nore preferred conmpounds. Conpounds having an |C50 greater than

50 uM wer e ctorsd deliguld ngrageniferrediovkemipaletabilityd conpounds are those havi ng

an | C50 of 10uM og .| ower re.preferred co nds hav .50 of 1 uM

and nost preferre‘ét%&r%éfﬁ? an Hﬁgté‘rea??rﬁt%‘%ﬁ) 8&%&?%@&@&&@2‘5 (11)

Cal ci um Recept@bx BB REetAPISRY% 141 BaghteRbdiBy1ahaR), or BEpdbeiREhed W th
t he Human Par at h?/fﬁj(t)i d Cal'd(‘:hl?;lumt eceep?lgr/&( " I%%g(gkt?y wer ebséal ed ulgﬁli n T180
ti ssue cudl t UR-N-H2aEkydroxFaEirehlormeroy anvphemoxybprapyléd, Isdimsdiy2r@n

h i zati | ing.in buffer (50 nM Tris-HCL pH 7.4 1 mM
EDTA. 3 i WGRESPHPR I RES L) Be Rt demaen i T EUEing
contai ni ng 1 W deeuiperti 109 Bt it Mrd2RASH bluthe &'@?j thLM¥h F¥Rkon isAl I quot ed

menbrane was snap frozen and stored at -80C. 3H | abel ed conpound 21 WO
01/ 53254 PCTyedfstmed ii2x 7hmslyetiyiape diels anl at cceavaterdiatts pBe édchdutecl wi 0§ of

44Gi | mol d | i quot d dinp liquid pit f
toa oanom captshaietn 90T ERA R baad dAESy oy AT o bl B Rel S btpess,
conpound; o ( RpzsNirdor 4@%%@%1- Sandl 13-1@%%0}1 Jor a St ¥bRReRN on JF 2nbd

-napht hyl ) et hyl am ne), or oun
(R) - N- [ 2- Hy dFiexyind@ing 3eactibo isonRiawgddnyothb eddikipgh pf 6@yl jof 80-20dugtnlh HER 292
met hoxypheny t hyl am ne,_4-10 ug nenbra i n _hqnogeni zation buffer

cont ai ni ng ‘{)6 %‘é@&é’f’? ll'étﬁéf In eaestan huifer at“@&ﬁ?'f"%ﬁ%?% %}fd'ldg fgrﬁ(p_
I ncubation igin PELIPEITRY id ?bﬁ%/ﬂfri@ﬁ{@%dﬁ%ﬁ% ggfi%; Pﬁpeﬁphgbeéi@ic'b@tﬁiil‘é‘?fser

bath. To each tube 25 uL o test sanple In % Et OH i s "added, foflowed by
400 uL of codeterimoadist theadditibh ef 10A-foldrece®S ofiinlatieletthanbldgbusdigeodiradi n 100%

EtOH for _a final concentration of 2 . The binding reactiqon is initiated
by the atldi U5 SRstlisd Lot Srtaunde &5“? hindfigeeaejion 18 termiaied by rapid
filtration onto 1% PEI pretreated GF/C filters using a Brandel Harvestor. Filters are
placed in scintillation fluid and radioactivity assessed by liquid scintillation

counting.

20 Examples

Nuclear magnetic resonance spectra were recorded at either 300 or 400 MHz
using, respectively, a Bruker ARX 300 or Bruker AVANCE 400 spectrometer.
CDCl3 is deuteriochloroform, DMSO-dg is hexadeuteriodimethylsulfoxide, and
CD30D is tetradeuteriomethanol. Chemical shifts are reported in parts per million

25  (A) downfield from the internal standard tetramethylsilane. Abbreviations for NMR
data are as follows: s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet,
dd=doublet of doublets, dt=doublet of triplets, app=apparent, br=broad. J indicates
the NMR coupling constant measured in Hertz. Fourier transform infrared (FTIR)
spectra were recorded on a Nicolet 510 infrared spectrometer. FTIR spectra were

30  recorded in transmission mode, and band positions are reported in inverse

wavenumbers (cm‘l). Mass spectra were taken on either a SCIEXS or Micromass
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4.0-7 menbrane diluted in incubation buffer, and allowed to incubate at 4C
for 30 mn. Wash buffer is 50 MM Tris-HC containing 0:1% PEI. Nonspecific
bi ndi ng w0 ods2e+ m ned by the addition of 100-fold excesspof/usalebel ed
honol ogous ligand, and 15 is generally 20% of total binding. The binding
reaction is termnated by rapid filtration onto 1% PElI pretreated G-/ C

filters usi ngsturinid)deingliscuesiray (ESiibhiestfonaechniqleac Etbnicta analyses vwatré on
fluid and radi oactivity_assessed by liquid scintillation counting. 20
Exanpl es  Nutaingd weeme Pekin-EbBerd e dempentalanglyzer Melng eaingy Weet 300 or

spect r oot oro- EEPAZHEOYE el BRHEMpp T, aflmgdindtel. Aol
hexadeut er i ot pplohtyd silid@edsdeelsiaid CD3COD i s tetradeuterionet hanol .
Chem cal shifts are regorted in lgarts per mllion 25 downfield fromthe

A
i nt er nal 5st andar dArateeh fitgnda G E.Adpickwiligs GolSOG 25N bn layetplatss e as
foll . s=singl = =tri t o G= t [
daedouni et orORaSe) o THR GRS Enrohldatdbies; BT A h8ora I RS ROBRoly

indicates teeNMRedupbh BOMeRElSK o] geesdsQB@d00 ekl dilica dJeDUASytitalandf or m
infrared (FTIR) spectra were recorded on a Nicolet 510 infrared

spect r onet erprepratvesBREE veroeasied out aieBeiagor Beckman shioswtegianhs d ®D3nd  band
positions are.reported jn inverse .wav . pectya were
Poken on er (R e idelyb MRSt 04 T o b hmis D T 5 408

i nstrunemt s, OPSiindicabest s@sducaMil{ERYiva@HdzaAidagR] tiachaiogtipsic sabpsent al

anal yses were obtained using a Perkin-Elnmer 240C el enental anal yzer.

Mel ting poi nhayingss eomimkbpartiela sizePihdvasradp by deneséibrematopiphy. Laplstiat us and

are uncorrected. Al es reported in [ | SI.
Anal teon o 1 oaiada) YACTIS IR an B PEERLERRbR SBRHP R R rSpiRres ot e
were used f oOfradeftiafk bEYRIC C! DIMRLIOEH G IBYan. BE I 18] iga hoRmskridr(stytenk-
chromat ography were carried out on E. Merck Kieselgel 60 (230-400 nesh)
silica gel. dimimlylbenzene) elirdmagnesgiicaiuppertHRIAds aeggdsterad fiademakof Slan@demi n or
Beckman roqat ggr aphs. S?.rf.er to.an oct adecyl.si | rivatized silica
gel chr otat Og&.a%ﬁ % edﬁ% ( e'ht%(s 1SA%§§6L & COMpOose O%Xma-wéﬂlecfj Ghlo¥Bblsfs

silica, and is a registered trademark of Manville Corp., Denver, Colorado.

Following the general procedure described above the following compounds have

been synthesized:

20 Example 1
Preparation of 2-Indan-2-yl-1,1-dimethyl-ethylamine

a) Indan-2-yl-acetic acid methyl ester
A solution of indan-2-yl-acetic acid (Lancaster, 20 g, 0.11 mol) in methanol
25 (200 mL) was stirred and cooled to 0-10 °C in an ice bath and treated drop-wise with
thionyl chloride (14.8 g, 0.125 mol). The mixture was stirred at RT for 16 h,
concentrated in vacuo, and the oily residue was dissolved in ethyl acetate, washed
with 2.5 N sodium hydroxide, water, and brine, dried (MgSO4), and concentrated in

vacuo to give the title compound (21 g, 97%) which solidified.
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10 ODS indicates an octadecylsilyl derivatized silica gel chromatographic
support having a nomnal particle size of 5, made by Jones

Chr omat ogv@phy32sdittl eton, Col orado. YMC ODS- AQ(r) i s anPCDBS01/02402
chromat ographi ¢ support and is a registered trademark of YMC Co. Ltd.,
Kyoto, Japan.' '"PRP-1(r) is a polyneric (styrene- divinyl benzene)

chr omat ogr aphi c support and is a registered trademark of Ham Iton 15 Co.,

Reno, Nevad is afilter ,aid conposed of acid-washed

di at omaceoug} l'ge‘ill?‘b‘ . lé"ﬁ@elg’ PreRy- %t"ir ed trademark of Manville Corp.,
Denver, Col orado ;lﬁg e e the
fol |l ow ng conpouﬁdsgﬁﬂé)ll/lg)%%gen yn ?%ﬁg}éﬁﬂﬁgg@g% §§wg?gg£a%ﬁé;tl on of
2- | ndan- 2- y {150, ik X aeddaytl desprwisand m@Maﬁethﬂd&ﬁurﬁnybmaﬁ@DOGnEMZﬁé@t hyl

ester A solution of indan-2-yl-acetic acid (Lancaster 11 nol) in
met hanol>  28firfergD aptige bigh The w@ar% lopred YVGHEIQLBTGtFFﬁdafﬁf?éea@at h and

treated dro e mxture
was sti rredgar;{yI %%ﬁm}’[ (ﬂfg&%d ccé)rﬁ (ﬁlﬁ(f(n &Sgtugdte&)a(ff%gu{?e o E%/h resi due
was di ssol vedotide @5byhL)a ﬁeoﬂ&%ﬁ@waﬂebﬂa@d%dﬂeﬁ@éﬂté&ﬂvhu%@% 6@, water,
and brine, dried (MyS04), and concentrated in vacuo to give the title

conpound ( 2thegomb e&m@ha@ovasmsh@ﬁwnh@nm @@ﬂ&MW@QqWM2

?% ;) ! ?gag 2li’ly1§1§%0 f?&lrdn econ%zo%gBA SO' h1c s&%@rz rT?ta g%f rloT I\E/Ixanpl €

I’T’Ethy||i(jhl(,Lr99|%’) et her (100 m., 4.25 eq) 5 stlrred in an |ce bat h. The
m xture was allowed to warmto RT, stirred for 2 h, and very carefully
guenched by drop-w se addition of saturated agueous amoni um chloride (150

Combi ned ot HoY-aden el i SRBah} B Briess rﬁ@?féﬁd( NSOy ané ?Bﬂcetn??at ed
standing 10 (- 800 * ekt PHEyEORRRYL AR M B Gl "
stirred in an ice bath for 45 min. a drop-wise solution of the compound from
15  Example 1(b) (3.3 g, 17.3 mmol) in glacial acetic acid (5 mL) was added. The
mixture was allowed to warm to RT,' stirred for 16 h, poured into ice water, and
extracted with ethyl acetate. The combined organic extract was washed with 2.5 N
sodium hydroxide, water, and brine, dried (MgSO,), and concentrated in vacuo to
give an oily residue that was triturated with hexane and a few drops of ethyl acetate,
20  seeded, and cooled to afford a solid which was isolated by filtration to afford the title
compound as tan solid (1.9 g, 47%). MS(ES) m/e 231.9 [M+H]*. The filtrate was

concentrated in vacuo to afford additional title compound as an oil (1.5 g, 37%).

d) 2-Indan-2-yl-1,1-dimethyl-ethylamine

25 A mixture of the compound from Example 1(c) (6.5 g, 28 mmol) in ethylene
glycol (170 mL) was treated with crushed potassium hydroxide pellets (13 g),
stirred, and heated to 190°C for 24 h. The mixture was poured into water and
extracted with ethyl acetate. The combined organic phase was washed with brine
and extracted with 1 N hydrochloric acid. The combined acidic extract was washed

30  with ethyl acetate, basified with 2.5 N sodium hydroxide, and extracted with ethyl
acetate. The combined organic extract was washed with brine, dried (MgSQOy), and
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To a m xture of concentrated sulfuric acid (1.7 nL) in acetonitrile (6 nl)
stirred in an ice bath for 45 rn'a drop-w se solution of the conpound from
15 Exanpiveod(/mes543.3 g, 17.3 mml) in glacial acetic aci dp¢CBHUSUY02wRs added.
The mxture was allowed to warmto RT, stirred for 16 h, poured into ice
water, and extracted with ethyl acetate. The conbi ned organic extract was
washed wi t heopcgntigtedsindiogm toyedfanst Hbesjtlepumpound (12 lgr 60e). MIS(BY) 10900 , and
concentrate@dﬁ jgacuo to give an oily residue that was triturated with
hexane and JN drops of ethyl acetate, 20 seeded, and cooled to afford a

solid which was isolated by filtratipgnseaf ford the title conpound as tan
solid (1.9 g, 47%. NMS(ES) me 231.9‘[7VF[|S=1!]—+ The filtrate was concentrated

in vacua toPmphmﬁbradtﬁthykxmm tyanloe3- Qnaimmyhﬂethsxy)beniénepitolﬁogateﬁ% d)
2- I ndan- 2-yl 1-di nmet hyl - et hyl am ne 25 A m xture of the conpound from
Exarrple51(cz})l%tbyls3@yd2®<31hmgnepﬁowpqueene gl ycol (170 m_) was treated with

hed pot .l et t 190C
For 24 . The m ReOFEoAL gaaatry G Ratbiontiria Rbealesodia RAeeR)
acetate. Thg bl (760 ndl OW4Y SeddlipS Rh WeeH@SBE ShlMrichch d6N8L), a8ste@Xd I act ed
with 1 N hydrochloric acid. The conbi ned acidic extract was washed 30 with

et hyl acet ate@yx bersi H,iand a%pth 2 ®aolteBdi (e mmum(wd@cocdmnem, mgetradiredi t h
et hyl acetat he conbi organic e dried

1
Chos0n - el 30 E e din B s he S e Lo L e
arford fohe Waldk & ZrTRRYOM, (e i SOM S Sl 395 6imed WitHetty BXANDI € 2

Preparation of ethyl 4- cyano- 3- (oxi ranyl met hoxy) benzenepr opi onate 5 a)

Et hyl 3- hydacolsaydoéﬂzeerwmmqﬂ hyltaectatesakracti voas vedsh&d (vhhyadercnybienydr)edr opi oni ¢

id (L t hanol treat th
Concent  at aaveSPHuErdl A Perpuared afaets Ry iekERy I FRFDRUH Sah@Ukl | oved

to cool to Hp. dtip)m xture was cooled in ice, neutralized wth 10% aqueous
sodi um car bon§te and concentrated in vacuo to about 50 ni. 10 Water (-200
m.) was added and the m xture was extracted three-tinmes with ethyl

15  b) Ethyl 4-formyl-3-hydroxybenzenepropionate To a solution of the compound
from Example 2(a) (77.2 g, 0.4 mol) in dry acetonitrile (1 L) stirred under argon was
added triethylamine (152 g, 1.5 mol) followed by magnesium chloride (57.1 g, 0.6
mol). After stirring for 5 min, paraformaldehyde (81 g) was added and the reaction
was refluxed under argon for 1.5 h. The reaction was cooled, 6 N hydrochloric acid

20 (400 mL) was added and the resulting mixture was extracted with ethyl acetate. The
combined ethyl acetate extract was washed with water, dried (MgSOy), filtered and
concentrated in vacuo. The residual oil was purified by flash column
chromatography (silica gel, 10% ethyl acetate/hexane) to give the title compound
(66.6 g, 75%).

25
¢) Ethyl 3-hydroxy-4-[(hydroxyimino)methyl]benzenepropionate A solution of
the compound from Example 2(b) (66.6 g, 0.3 mol) in absolute ethanol (500 mL)
was treated with triethylamine (40.4 g, 0.4 mol) followed by hydroxylamine
hydrochloride (23 g, 0.33 mol). The reaction was stirred under argon at reflux for 18

30  h, concentrated in vacuo, and the residual oil was dissolved in ethyl acetate and
washed with 1N hydrochloric acid. The ethyl acetate phase was dried (MgSOjy),
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acetate. The conbined ethyl acetate extract was washed with water and
brine, dried (Na2SO4), filtered, and concentrated in vacuo to yield the
title cowoonss2as an oil (70 g, 90% . 15 b) Ethyl PCT/US01/02402
4-fornyl - 3- hydr oxybenzenepr opi onate To a solution of the conpound from
Example 2(a) (77.2 g, 0.4nmol) in dry acetonitrile (1 L) stirred under argon

was added tfilte@éd)¥h@ebi@nrded ifvacko %o BBk Xhd @ild eotmsbuby asagofSitich whd or i de
(57.1 g, 0.6 nol). After stirring for 5 mn, parafornal dehyde (81 g) was

added and t hwsed geibeinekt stepas refl uxed under argon for 1.5 h. The reaction
was cool ed, 6 N hydrochloric acid 20 (400 nL) was added and the resulting
m xture was extracted with ethyl acetate. The conbined ethyl acetate

extract was mﬁﬁﬂs%éﬁxyﬂt@am_ﬂéﬂz%ﬂe%MMe Thielcb¥HBnEfEm BeRGRNLERt ed in

vacuo. The residual oil was purified by flash columm chronat ography
(silica gel ,wasOattdhwith aceicanbydradedn@) mlo agd vefluxkeé unddrlasganciopdndn. (66. 6 g,
75% . 25 c) Ethyl 3-hydroxy-4-[ (hydroxyi m no)nethyl].benzenepropio e A

sol ution of T erféacé’&%%ﬁﬁ?n?‘?rﬁ‘?#@ﬁﬁfﬁﬂ@y 32’29696 %eé%l.t‘ggﬁh V@Sﬁﬁf}ﬁ)‘egﬁhetﬁfﬁtol ute
et hanol (50 iRy ek BYd AR ARr GAD dftedMOSE T Blitkrei0! | Oved
by hydr oxyl gar%gér?)ee anm%sg]%ﬁ%@ﬁ”d%}( 213&91%@%3 rr[)’efy‘)%lr Tﬁe ?egcgi o?ﬁﬁ\?\i/asresfi rred
under ar gon ad doafdnipatddar va&:o30 dive thende ndbmpbdwad! dsranvwalcwhbichavad usdikinrtbsi dual
oil was dissolved in ethyl acetate and washed with I N hydrochloric acid.
The et hyl ac¥¥h$&P-phase was dried (MySO4), 25 WO 01/53254 PCT/ US01/ 02402

fil teredl,O and concentrated in vacuo to give the title conpound as an oil
whi ch was used in the next step. d) Ethyl

3- acet oxy- 4-&)Ethohsaraie phydroidieAzeepropgionatend sbiuvion bX drgloenpd(ind frolm was
treated with acetic anhydride 5500 mL) and refluxed under argon for 90 mn.
The react i orExgaeple 3t evasrdgselyedl in ethensd (Zbmbhand weaied With aselutigaof di ssol ved

in ethyl acetate and . d W th,water . et hyl t h s dried
(MySOA), fil Stogf“élaf’al%%%@ TREE A% bapiR Wifer 1334 tAg%% st R By S b B8 ound as
an oi | whi chyi@igre ¥R theliftaliRe wittle& N 1idedthloric acid to pH 5 and concentrated in
15 vacuo. The resulting mixture was extracted with ethyl acetate. The ethyl acetate
solution was dried (MgSOy), filtered, and concentrated in vacuo to give the title

compound as an oil [61.9 g, 94.2% overall yield from the compound of Preparation

2001

20 ) Ethyl (R)-4-cyano-3-(oxiranylmethoxy)benzenepropionate A solution of the
compound from Example 2(e) (28.3 g, 0.13 mol) and (2R)-glycidyl 3-
nitrobenzenesulfonate (33.7 g, 0.13 mol) in dry acetone (500 mL) was treated with
potassium carbonate (36 g, 0.26 mol) and refluxed under argon for 18 h. The
reaction was cooled, filtered, and the filtrate was concentrated in vacuo and the

25  residue was purified by flash column chromatography (silica, 30% ethyl
acetate/hexane) to yield the title compound (29.5 g, 82.4%).
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10 e) Ethyl 4-cyano-3-hydroxybenzenepropi onate A solution of the conpound
from Exanple 2(d) was dissolved in ethanol (200 nL) and treated with a
sol uti on v 01/51284 um car bonate ' (64 g, 0.6 nmol) in water (RCEHUR)1/02402t er
stirring at RT for 5 h, the mxture was neutralized with 6 N hydrochloric
acid to pH 5 and concentrated in 15 vacuo. The resulting m xture was
extracted with ethyl acetate. The ethyl acetate solution was dried

(MgS), filtered, and concentrated jn v to give the title conpound as
an oil [61.9 g, 94.2%overall yield Me conpound of Preparation

2 . 20 f ; 5 s j L A DERL.PRL te A
ol Lt i onof | TR RRBRIZTLER, “anc

(2R) - gl yci dgim&@hykethybinsinoppespixlypphewyl{-pBopiogate0. 13 nol ) in dry acetone
(500 m.) was treated with potassium carbonate 36@3, 0.26 nol) and
refl uxed under afigbityrsthe@mpoundeiromdiempln2iihe &3 eamol) angddyxeapleand t he

filtrate wa n in t 5-residue S;qpuri.fied by flash
col um chr 0?}%15 @gﬁpﬁ{ﬁﬁgﬂ) é%%{&%ﬁﬁ/% eeg %iﬂl %aogrél{‘g%”gf AEY %\%d}%’ {egit%l d the
title conporfidx f&5éh,ookd, ddcent?ficd? adhn 3BRAreFidhé WP diisOAd&fin Exanpl e 3
Preparation of Ethyl 3-(%4- ano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan-2-yl -1, 1-

di net hyl - et gighlgrameshansr @ andy) andrrsiyfigd witlo piOoN dydrogan phlaiiste iretharhdhe onpounds

from Exanpl g f): {6 31. 7. nmmul), a anpl e d 6 . {..mol) in
absol ut o ot WA M 0B RS s ey rotp B8 S Bl o Ppe i g

cool ed, 1(Ponﬁ§@&6rﬁ]§3(ﬁgld' (10 \L26349). ﬁB?diEﬁl%fcgﬁ@héﬁ@%tﬁjérﬁ $95-Y$hC; MS(ES) m/e,

di chl oronet hane (30 nL) and acidified with 1.0 N hydrogen chloride in

et her. The 46h# {M+&Gti d which formed was isolated by filtration and

recrystallized to afford the 10 title conmpound (10 g, 63%. np
(di chl oronet hane/ et her) 155-157C;, MS(ES) me 465.4 [MH +. Exanple 4

Preparation of 3-{4-Cyano-3-[(R)-2- hﬂﬁlﬁ@é'@' (2-indan-2-yl -1, 1-di net hyl -

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

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

A solution of the compound from Example 3 (1.5 g, 3 mmol) in ethanol (120

mL) and water (40 mL) was treated with 2.5 N sodium hydroxide (5 mL) and stirred
for RT under argon overnight. The ethanol was removed in vacuo, and the pH was
adjusted to pH 5 with 1 N hydrochloric acid while stirring. The precipitated white

20  solid was collected by filtration, washed with water and dried in vacuo to afford the

title compound (1.3 g, quant). MS(ES) m/e 437.4 [M+H]*.

Example 5
Preparation of 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
25  ethylamino)-propoxy}-phenyl}-propionic acid hydrochloride
The compound from Example 4 (80 mg, 0.18 mmol) was suspended in
acetonitrile (8 mL) and treated with 1 N hydrogen chloride in ether dropwise with
stirring until the solid dissolved. The mixture was quickly filtered and cooled in an

ice bath. The white crystalline solid which formed was isolated by filtration, washed
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15 et hyl am no) - propoxy] - phenyl } - propi onic acid A solution of the conpound
fromExanple 3 (1.5 g, 3 mmol) in ethanol (120 nl) and water (40 nlL) was
treated Wohy/225¢ N sodi um hydroxide (5 nmL) and stirred fpeT/BSowmder argon
overni ght. The ethanol was renoved in vacuo, and the pH was adjusted to pH
5 wth 1 N hydrochloric acid while stirring. The precipitated white 20
solid was cadittﬁ&h&gaﬂa/drieidllhrva&dm affoRd the ditleicompoaii® (S0ang, T )edp ngd-acuo to
afford the title co ound quant) MS(ES) me 437.4 [ MH] +. Exanpl e
5 Prepar at i d81YE; MS(EP)oyadd Q-[M*%ﬁlZ hydr oxy- 3- (2-indan-2-yl -1, 1-di net hyl -
25 et hyl am no) - propoxy] - phenyl } - propi oni ¢ aci d hydrochl ori de The conpound
fromExanple 4 (80 ng, 0.18 mmol) was suspended in acetonitrile (8 nL) and
treated with 1 N hydrogen chloride i gxginpgi6dropwise with stirring until
the solid dissolved. The mixture was quickly filtered and cooled in an ice
bat h. The whrtparatipatodBH4r€yaml-3-f(Ry2-bidifoxyrie(2- imni-&-ml-b,flsﬂnbﬁlyﬂi | tration,
washed 27 WD 01/53254 PCT/ USQ1/ 02402 with ether, and dried,in vacuo to
afford the efhylaminmpsgrexyl g{heng }- wmomw@@styl esferhyrashiosjdesalt 437 -

[ MtH] +. Exanpl e 5 Pr

S Gyano- 3] (R SIRF B GE S PpSing from Bxgmple S.0190 fag 7 mimob) in dry

et hyl am no) ﬂN/IFR%(MiL)mﬂﬁQaﬂed%ﬂpée@thc@%r&t@Qm|mg3$)téﬁmnhﬂfﬁﬁlm|80rl de salt
A sol ution of the conpound from Exanple 5 (100 , 0.2 mol) in dry DV (15

m.) was tre&teun-Gi(100 mes?. éhﬂ@ﬁ@lb&im@d(bl/ﬂlqulgocténm(lﬁﬂrm& Oamed. Theown- 6

h
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cool ed, Con%ssreﬂaéo%eerﬁfwedtmtﬁ@fasmu@ pRditiohéd BaIRdeD@hie el ¥dyieke@id . et hyl
acetate. The organic |ayer was washed with 10% Na2CO3 (aﬂueous) brine,

dri ed over: TheMySoic lper \@&S&p@ﬂhad with 190G NepCapi(avepys)f brinsh daed o¥Rit ogr aphy
{reated vt M A REoR e SRR 0 R o MpBberel FuB Meoflifind (50 o,
46% . LG M5 api4CBf @avk the ester as a yellow oil. The oil in ether was treated with HCl and-
15  filtered to give the above titled compound (50 mg, 46%). LC-MS m/e 549:4
[M+H]*.

Example 7
Preparation of 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
20  ethylamino)-propoxy]-phenyl}-propionic acid 2-methoxy-ethyl ester
hyrochloride salt
Using the procedure of Example 6 but substituting 1-bromo-2-methoxy-
ethane for 1-iodooctane gave the above titled compound. LC-MS m/e 495.4
[M+H]T.
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[ MtH] +. Exanpl e 7 Preparation of

3-{4-Cyano-3-[ (R) - 2- hydroxy- 3-(2-i ndan-2-yl -1, 1-di net hyl - 20

et hyl am wod 6psx2poxy] - phenyl } - propi oni ¢ aci d 2- met hoxy- et hpCT/@St 1812402
hyrochl oride salt Using the procedure of Exanple 6 but substituting

1- br ono- 2- met hoxy- et hane for 1-iodooctane gave the above titled conpound.
LCMS me 495.4 [MH +. 28 WD 01/ 53254 PCT/ USO1/ 02402 Exanple 8

Preparation of 3-{4-Cyano-3-[(R)-2- %droxi-g’s- (2-indan-2-yl -1, 1-di net hyl -
et hyl am no) - pr opoxy] - phenyl } - propi o £ butyl ester hyrochloride salt

5 Using thep%\%?&ﬁ&ﬁ 8{)@-“{4-@3&%'-3@[&)-Q%y«ﬁ%?legfzk;ghﬁ%l%gﬂ%ﬁm@fj or 1-

i odooct ane ga the above titled conpou Exanpl e
9 Prepar at i ethylimigoj-prépyoxypphenylRprapionit svid bty ester Harochiotidelsalt- di net hyl
10 et hyl am no) - propoxyl | - phenyl } - propi oni ¢ aci d i sopropyl ester
trifluordacet at eUSISlaltge precgiurd oldyzanapls Otbpd pubstitusing dyloflomtansifonic acid A
sol ution of. 3-(4-Cyano-.3- hydr = phenyl ).- i<onj c,.aci | ester (2.2
15 g, 10 mrb‘ﬁ%?‘gé%n%elﬁ’ﬁﬁ% %%’Xﬁgﬁ%‘} Q%HBX‘%K%?( g@ﬁﬁ&‘)ﬁ‘ﬁﬁxﬁa@“’%ﬂgt ed with
aqueous sodi um hydroxide solution (2.5 M 44 nL) at roomtenperature

overni ght. The solvent was renoved under vacuum and the residue was
di ssolved in water (150 nlL). The pH Eftampled aqueous sol uti on was adj usted

(11 tored’ andremenion of iper- KRGS Rk A Grinaueabich b abeedghwn t o ol i d
1.88 0. % Vi ot + (
g}- (4- ngOno%ﬁﬁ%&gb%&é&}%ﬁ%ﬁ%&@@ Igé: ?‘Hdﬁg‘ﬁ’#’ gglyl-qswé‘st f @uo "asCSTa&‘%i on of

conmpound freynp Exanple 9 (a) (0.25 g, 1.3 mml) and propan 2-ol (0.4 g,
0.67 mml) in CH2C12 (10 m) was treated dropwi se with a solution of 4-

a) 3-(4-Cyano-3-hydroxy-phenyl)-propionic acid
A solution of 3-(4—Cyano-3;hydroxy-phenyl)—propionic acid ethyl ester (2.2
15 g, 10 mmol) in ethanol (10 mL) and water (40 mL) was treated with équeous sodium
hydroxide solution (2.5 M, 44 mL) at room temperature overnight. The solvent was
removed under vacuum and the residue was dissolved in water (150 mL). The pH of
the aqueous solution was adjusted to 2-4 by the addition of 3N HCl (aqueous) and
the precipitate was then filtered and washed with water to give the title compound as

20  white solid (1.88 g, 0.98 mmol, 98.4% yield). ESMS m/z: 192 [M+H]*.

b) 3-(4-cyano-3-hydroxy-phenyl)-propionic acid isopropyl ester
A solution of compound from Example 9 (a) (0.25 g, 1.3 mmol) and propan
2-01 (0.4 g, 0.67 mmol) in CH,Cl, (10 ml) was treated dropwise with a solution of 4-
25  pyrrolidinopyridine (0.2g, 1.3 mmol) in CH,CL, (1 mL). The reaction mixture under
N was cooled to 0 °C and then treated with EDC ( 1-[3—(&1methy1amino) propyl]-3-
ethylcarbodiimide hydrochloride (Aldirch, 0.27 g, 1.4 mmol). The subsequent
mixture was stirred at 0 °C for 30 min and slowly brought to room temperature and

stirred overnight. The reaction mixture was washed with 3 N HCl (3x25 mL), brine
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25 pyrrolidinopyridine (0.2g, 1.3 mol) in CH2AA 2 (1 nlL). The reaction

m xture under N2 was cooled to O C and then treated with EDC

(1-[ 3- (diwebhyd2aami no) propyl]-3- ethyl carbodiim de hydr ochCDUSE2403 di r ch,
0.27 g, 1.4 mvol ). The subsequent mxture was stirred at 0 C for 30 mn
and slowy brought to roomtenperature and stirred overnight. The reaction
m xt ure was(wa§meld) anidtih,O3(1K2HEIL)( The Sraunic, lapariwes d2ied Weitibh$3284 sodium

PCT/ US01/ 024 1x25 d H20 (1x25.nl). The organic |ayer was dried
over anhydr ﬂﬂét%éﬂﬂf é&&%ﬁtqﬁ;ﬁ@eﬁﬁﬁu’(ﬂ@%@h‘ﬁ ?8‘&0"8&3{5’8 Wﬁ@ﬁﬂ‘?ﬁ{t o give the
above titled conmpound. c) 3-(4-Cyano-3-oxiranyl net hoxy-phenyl)-propionic
acid isopropyl ester 5 A solution of conpound from Exanple 9 (b),

R- gl yci dyl nos3H4Cayane-33&igmybméthonyphenphrpre@iod: (cid B6prppy2 edtermol ) in
acetonecﬁ( 10 mL) was_refluyxed under N, overni reactign m xture was

i ht. The ,
then cool ed to rSoitiimtcamppundtiamiiampled G% Rredvaiylpogtiate ((hdd & 14
g?g\fﬁ”y fit e{%g&tgfﬁ{d KIOBIYE136S, 9l64fimbliGn 2PQY S LbthEfwsOTRaNA RS R, |1 9ht
3- { 4- Cyano- vdrfiight. ZFlieydacion-dix(ide wad den2oypled o toodh reipeydtutany ifidtetedo) -
propoxyl ] - phenyl }-propionic acid jsopropyl ester trifluoroacetate salt The
conpound f r 67 Bkt was eoncentraetundes vepblorive the P eveaiidecompornd apgs
di ssol ved i %ﬁ#ﬁ‘%%ﬂ( 12.5 m.) and the m xture was stirred at 120 C
over ni ght. Gl e solvent was renoved under vacuum and the residue was
purifieth by preparative HPLC (G lson) to give the above titled conpound as
a light yellow oil. ESMS n z: + anPIe 10 20 Preparation of

479 [ MkH +. EX
3-{4- q/ano-él%x{#z)cszlnﬁyw&%ly@xyﬁ&&ri;“éa 2-yl-11-gimethd-ethylamino)-

t hyl am - - phanyl 1 : pr.opi.qQni id t.yl t trifl t at
calt he PRORRE AR Riobi H R B gbY e dlp Rt Elt 21 Exampl e ©
except that prop@pe doRpod@STrdif Branpl 9’\(0? anpﬁfétcéﬁlgbm?d frb Baud1d Degyabove

|~ ESM5 niz: 507 [ MtH . 25 Exanple 11

titled conpound as oil-
was dissolved in toluene (12.5 mL) and the mixture was stirred at 120° C overnight.

15  The solvent was removed under vacuum and the residue was purified by preparative
HPLC (Gilson) to give the above titled compound as a light yellow oil. ESMS m/z:
479 [M+H] ™.

Example 10
20  Preparation of 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1, 1-dimethyl-
ethylamino)-propoxy]-phenyl}-propionic acid pentyl ester triflunoroacetate salt
The title compound was prepared by the same procedure as Example 9 except that

propan-2-ol was replaced with pentan-1-ol to give the above titled compound as oil. ESMS
m/z: 507 [M+H] .

25 Example 11
Preparation of 3-{4-Cyano-3-[(R)-2-hydroxy-3- (2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl}-propionic acid 2-ethoxy ethyl ester
trifluoroacetate salt

The title compound was prepared by the same procedure as Example 9

30  except that propan-2-ol was replaced with 2-ethoxy-ethanol to give the abové titled

compound as an oil. ESMS m/z: 509 [M+H]+.
30



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

et hyl am no) - pr opoxy] - phenyl } - propi oni ¢ aci d 2-et hoxy ethyl ester
trifluorowaet/st2et salt The title conpound was prepared by pawusane4@r ocedure
as Exanple 9 30 except that propan-2-ol was replaced with 2-ethoxy-ethanol
to give the above titled conpound as an oil. ESM5 mz: 509 [M+H]. 30 WO
01/ 53254 PCT/ US01/ 02402 Exanple 12 Preparation of

3-{4-Cyano- 3-[ (R) - 2- hydr oxy- 3-( 2-i nggn- 2- é! 21 1-di net hyl -

et hyl am no) - pr opoxy] - phenyl } - propi o 2-nmet hoxy ethyl ester 5

i ] uor 0acptdhiadal by T0.yab - RRIBNNODS. GURRGIIQINY sidifeBRTP P ocedure

as Exanple 9 “except t ropan- et hanol
to give theethhlinginb)-pr@sbxyl-pheRiiPprapionit (id 2-nrShbxyéthyl ¥ [ MFH . 10
Exanpl e 13 Preparati on of

3- { 4- cyaho- Giflydpacetatedalixy- 3- ( 2- i ndan- 2-yl - di net hyl -

et hyl am no) - pr op hen pr opi oni ¢, aci.d net hyl est er
trifluoroacetat eﬁlg%{ ttlg g‘?”{nfil"éasd%?ﬁ% WWﬁéaIBFQé&F ‘HCB§/EE‘WEP]§<%TE procedur e
as Exanple an-| - ol
to give thee)ggm%%ﬁo - gﬁ%@%ﬁ%&%ﬁ&’%ﬁ?@éﬁ%@?k?%ES% th%?% t%%% I%/HEI-FH

Exanpl e 14 &meppamdtas an odf ESMS m/z: 495 [M+H] .

3-{4-cyano- 3-[ (R) - 2- hydr oxy- 3- ( 2-i ndan- 2-yl - di et hyl -

et hyl am no) - pr opoxy] - phenyl }-propi oni ¢ acid 1-ethyl-propyl ester
trifluofpacetate salt 20 The title ¢QURAE g was prepared by the sane
procedure as Exanple 9 except that propan-2-ol was replaced with

pent an- 3- ol Piepagatién b18-{#lexso-Bi[(I 2 hya LoRyBHE iEana yPilimetBAVS M z: 507

[MtH . 31 WO 01/53254 PCT/ US01/ 02402
ethylamino)-propoxy]-phenyl}-propionic acid methyl-butyl ester

trifluoroacetate salt The title compound was prepared by the same procedure as

Example 9 except that propan-2-ol was replaced with 3-methyl-butan-1-ol to give the above
15 titled compound as an oil. ESMS m/z: 507 [M+H] .

Example 14
Preparation of 3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-dimethyl-
ethylamino)-propoxy]-phenyl}-propionic acid 1-ethyl-propyl ester
trifluoroacetate salt
20 The title compound was prepared by the same procedure as Example 9

except that propan-2-ol was replaced with pentan-3-ol to give the above titled

compound as an oil. ESMS m/z: 507 [M+H] .
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Exanpl e 15 Preparation of

3-{4-cyano-3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - di net hyl -

et hyl am wod 6psx2poxy] - - phenyl } - propionic acid sec-butyl esP€T/US01/02402
trifluoroacetate 5 salt The title conpound was prepared by the sane
procedure as Exanple 9 except that propan-2-ol was replaced with
butan-2-ol to give the above titled conpound as an oil. ESM5S m z: 493

[ MMH . 10 Exanple 16 Preparation of, 3-{4-cyano-3-[(R)-2-hydroxy- 3-
(2-indan-2-yl -di net hyl - et hyl am no) E%ﬁgm phenyl } - propi oni ¢ aci d

2- met hoxy- | L = A7K _Ii&ez CH . red by the sane
procedure az@g%?‘gagyéﬁz%@?ﬁ%t p?’gglgﬁ(y?g? H*\X%g %@EFE@%&W W th

1- met hoxy- péthpRamidoPpropoxgl-vishenlyB-jdpichic déidiseé-batyl eowep atifido@acetatedi | . ESVS
mz: 509 [ MtH] . Exanple 17 Preparation of 2,2-Di nmethyl-propionic acid
3-{4- cyano-®f (R) - 2- hydr oxy- 3- (2- indan-2-yl -1, 1-di met hyl - et hyl ami no) - pro
poxy] - phenyl } - prapanoyl oxynet hyl 20 ester hydrochl goride_salt To a

suspensi on of 20@?‘?@8%’69 I%‘)SHS‘FPE‘F bys@ﬁis%rﬂ?P%F urg s Egamplshound from
Exanple 4 i M- 0> Qidn jqjum i odi de,
290 gy (1. Bk e“)% & 5%8_Cp%ﬁ%ﬂ%ﬁ%d%%%'%ﬁ&%?%%f%@%ag{westﬂﬂe'd

chl or onet hy¢qmpaaindtae an ofie BESME ti/o98dM+dH]i.rred at 70 C for 24 h and
concentrated to a gum which was purified by flash chronmatography on silica
gel 25 eluting with 4% MeOH in CH2C12 to yield 100 ng of an oil which was
treatedjgpMth I N HCl/ether to yield e titled conmpound (90 ng) as a
white s%)OIN: d. ESSM5 mz: 551 [ M+H| +.&§§1%2%1/ 53254 PCT/ US01/ 02402 Exanpl e
18 Prepar at Pespagitich $#3-0y-2§no33 [ (K)-2-BydiskyB3cy2 3nd2n-23dA@imethyl- 1, 1- di met hyl -
et hyl am no) - Er opoxy] - phenyl }-propionic acid (S)-2-am no-3-nethyl -butyl

ester 5 et ylamino)-propoxy]-phenylf—propionic acid 2-methoxy-1-methyl-ethyl ester

The title compound was prepared by the same procedure as Example 9
except that propan-2-ol was replaced with 1-methoxy-propan-2-ol to give the above- .

15  titled compound as an oil. ESMS m/z: 509 [M+H]+.

Example 17
Preparation of 2,2-Dimethyl-propionic acid 3-{4-cyano-3-[(R)-2-hydroxy-3-(2-
indan-Z-yl-1,1-dimethyl-ethylamino)-pro poxyl-phenyl}-propanoyloxymethyl
20  ester hydrochloride salt To a suspension of 200 mg (0.44mmole) of the sodium
salt of the compound from Example 4 in 10 mL of DMF was added 17 mg
(0.011mmole) of sodium iodide, 290 mg (1.1mmole) of 18-crown-6 and 100 g
(0.66mmole) of chloromethylpivalate. The reaction was stirred at 70 °C for 24 h and
concentrated to a gum which was purified by flash chromatography on silica gel
25  eluting with 4% MeOH in CH,C], to yield 100 mg of an oil which was treated with
IN HCl/ether to yield the above titled compound (90 mg) as a white solid. ES-MS
m/z: 551 [M+H]*.

32



a) 3-(4-Cyano- 3- hydroxy-phenyl)-propionic acid (S)-2-tert-

but oxycar bonyl am no- 3-net hyl -butyl ester To 0.95 g (5 mmol ) of

4- cyano- vaydsnzybenzenepropionic acid, 0.74 g (5 mmol) PET/US01/02402
4-pyrrolinopyridine, 1.06 g (5.5 mol) of EDCHCL in 25 niof THE was 10
added 1.02 g (4.5 mmol ) of t-butyl oxycarbonyl-S-valinol. The reaction was
stirred 18h. The reaction was concentrated, diluted with Et OAc and washed
with 3N HCL and 5%NaCC03. The Et OAC@t rneié:ﬁ were concentrated and the
residue was purified by flash chro ography on silica gel eluting with
10% Et OH i npLddAchRéP ol 3-84-Evah Lhidie Snihhbod-CRaRa .as a yel l ow
A L L S P MEH fitye 8)733[@9 i

3- [ 4- Cyano- &h§laR)ind)-propexyj-phenyip-pyopiphizracid (2B pmbun-8-methgli-bhidyl esteer t -
but oxycar bonyl am no- 3- net hyl - butyl ester. To 1.73 gm (0. 0046nvl e) of the
compound from Exanple 18 (a) in 25 nL of acetone was added 1.19 g (4.6

mmol ) of (2 i lx 13-4 | {0 0 1.38 10 mmol ) of
K, CCI)B T Elegn?'%'ﬁégé\géﬁ’heggg'g’%g{};ls'@? ?ﬁQLFo%%ECE@%ﬁr tered agd(concentaat ed
; orgiygat hglr)]ﬁ%g@arbbh&lﬁ%iﬁm%ﬂﬁl%tﬁeﬂém which was used without

urifi i on.

3- {4- Cyano- 3- [ ( RYe 2:-9%gltSommoBr (f2-cyada+3-1Brdydxybeizedepropionic aid) Pl 7dng (o) - 25

pr opoxy] - phenyl } - propi gni ¢ acj d -2-am no- 3-net hyl -butyl ester To 0.43g
(1 rmol) ofmp@ ek wwyeﬁxnexfﬁ%)géi%wap of ROSSI S mysBRE¥ s dded

0. 199 ( fs | - - ' € ' .reaction
neat od o T APAT P R o R R S TG R B s Rt 730
mn wth 10184. THe Raginuyisaonodntthtel, dfie CHAGROAthadverhéd with BRSHCI
concentrated 30 and the resulting oil was purified by preparative HPLC on a

50 X 20 nm ¥8 ¥RaCe3 Vs B1QPAgoxractsoreresongenraied anddieyesfapwanmudindym

TR  30omat 2% £0TCToRpRE ey b SERR P A o T RO B SR s et o e
above it etl78 @ripousubol25itley fompSMR a¥lazyellbR il BMS/ 75 3EX AvIpHE™. 19
15

b) 3-[4-Cyano-3-((R)-1-oxiranylmethoxy)-phenyl]-propionic acid (S)-2-tert-
butoxycarbonylamino-3-methyl-butyl ester.
To 1.73 gm (0.0046mole) of the compound from Example 18 (a) in 25 mL of
acetone was added 1.19 g (4.6 mmol) of (2R)-glycidyl 3-nitrobenzenesulfonate and
20 1.38 g (10 mmol) of K,CO,. T he mixture was heated at reflux for 18h, filtered and
concentrated to give the above titled compound as a gum which was used without

purification.

¢) 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
25  propoxy]-phenyl}-propionic acid (S)-2-amino-3-methyl-butyl ester
To 0.43g (1 mmol) of the compound from Example 18 (b) in 25 mL of
MeCN was added 0.19g (1 mmol) of 2-indan-2-yl-1,1-dimethyl-ethylamine and the
reaction heated at reflux for 18 h. The mixture was concentrated and treated for 30
min with 10 mL of a solution of 1:1 TFA-CH,C],. The reaction was concentrated
30  and the resulting oil was purified by preparative HPLC on a 50 X 20 mm ID YMC
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Preparati on of 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl
et hyl am no) - pr opoxy] - phenyl } - propi oni ¢ aci d 5-am no- pentyl

-1, 1- di net hyl -

ester The title

conpound was/p2epar ed by the same procedure as Exanpl e 18PCEYs@EpR4G2hat
t-butyl oxycarbonyl pentanol was used in place of t-butyloxycarbonyl-S 10

valinol to ve the above titled conmpound (22 ng). ESMS niz:
%p)@bmrm OB esflumn eluting at 20 mL/min with a linear gradient of 30%

Exanpl e 20

522" [ MFH] +.

W %aﬂg)ﬁ%?ﬁﬁﬁé% BERVA A1 B A TSR B s Liminia e 15

To 100 ny ofivk R RNPEHBE chhpsind aTRls. BSMB HP8 sob [of-Hyet hanol was added
nL of 12M HCO . The reaction was heated at reflux for 72 h and then

concentrat ed to yield the above titled conmpound (77 ng) as a white powder.

ESMS 451 [ M+tH +. 20 Exanple 21, Pre aition of
3-(4-Cy no 3-{(R-3-[1, 1-di rrethyl -k(lgﬁﬁﬁﬁl—g-tetrahydro-

napht hal en- Broflaks @bt STLRAAnG- NG 215RERPISmAREINIIT PUARLARLC act d 2)

6- (1, 1- Di net am noet

r onapht hal ene
25 A sol uti ethyBimihoPgripbx3] ﬁﬁ&hﬁl}-@ioplomc acid 5-amino-pentyl ester

drochl ori de

6- (1, 1-di net hyl -1 - am noet hyl') napht hal ene hydrochl oride in glacial acetic
acid (100 rrL) vvaEhQ Hidacempemdeyasmrepnedlibs shme proogiluth aPEZ2mPREG ny) . The

m xture was

Throuan s B RASAR A rrd oo i i Bl bt Bl o it o

filtered

concent 1at echlinoPd Vo afe- ab?&h@uﬂ&ﬁécﬂﬁt%u%%zi fﬂg? UESMBOmW: 510 gien+and the

white 30 crystalline solid ( 850 85% vyi e

d) was ‘coll ected, washed with

ether and dried. 34 WO 01/53254 PCT/ USO1/ 02402 WNMS(ES) nmiz 204.2 (MH) +;
El emental anal ysis: theoretical for QEMHél%(Cl 1/2 H2OG C, 67.58; H, 9.31;

N, 5.63; found: C 67.51; H, 931

3- (4- Cyano- BrdaRitich 5113-%4 R?-z(l?}rcﬁo;yg &%&&Mgﬂfeifﬂaph ien 2-y1)-

et hyl am no] - 2-'hydr oxy- prop xy phenyl )*- pr opi oni ¢ aci

Fol | owi ng t éthylnsine}prepokg-phemyditpropibiizreidmtieyl ester hydtdwl(fﬁﬂene from
Example 21 (a), the above titled conpound was obtai ned. MS(ES) mz 479.6
15 To 100 mg of the compound from Example 3 in 100 mL of methanol was

added 1 mL of 12M HCI. The reaction was heated at reflux for 72 h and then

concentrated to yield the above titled compound (77 mg) as a white powder. ESMS

m/z: 451[M+H]+.

20 Example 21

Preparation of 3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-

naphthalen-2-yl)-ethylamino]-2-hydroxy-propoxy}-phenyl)-propionic acid

a) 6-(1,1-Dimethyl-1- aminoethyl)-1,2,3,4-tetrahydronaphthalene hydrochloride

25 A solution of 1.0g (4.2 mmol) of 6-(1,1-dimethyl-1-aminoethyl)naphthalene

hydrochloride in glacial acetic acid (100 mL) was treated under Argon atmosphere

with PtO5 (350 mg). The mixture was hydrogenated in a Parr shaker at 50 psi for 1

h. and filtered through a plug of celite. The filtrate was concentrated in vacuo and

concentrated from ether. The residue was triturated with ether and the white

30  crystalline solid ( 850 mg, 85% yield) was collected, washed with ether and dried.

34
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(MtH) +; El enental analysis: theoretical for C29H38N2O4-HC -1/2 H2O C,
66.46; H, 7.60; N, 5.34; found: C, 66.11; H, 7.66; N, 5.24. 10 c)
3-(4-Cyavoo 81/$2R) - 3-[ 1, 1- di net hyl - 2- (5, 6, 7, 8-t et rahydr o- neghUR@/E@Me22- vy ) -
et hyl am no] - 2- hydr oxy- pr opoxy} - phenyl ) - propi oni ¢ acid. Foll ow ng the
procedure described in Experinent 4 for the ester hydrolysis of conpound
in experi meMS(BS)in)z 202 oy ;tElementakontysisntheomsicalfoaCngdy |INVBES)2 15 m z
451.7 (MrH) +. Exanpl e 1—212 Preparation of -

3- (3- Oyano-H2P¢ Ry gg--SF; 19241t h9: founds Cg 67-58: He-hn ot -62

napht hal en- 2-yl ) - et hyl am no] - 2=hydr oxy- pr opoxy} - phenyl ) - propi onic acid 20
Fol | ow ng the procedure described in Exanple 3 using ethyl (R)-2-cyano-4

(oxi ranyl meb®x4-yanaSER)-3elilrdintethyie2-(316,7:8 tctahiydosrnaphthialen-2-3)a) t he
above titled conpound was obtai ned. MS5(ES) mlz 451.4 (MtH) +. 35 WO
01/ 53254 pcathylemingp3dydresgappipexy Bphenyl)-propionic acid ethyl ester.

3-{4- - 3- - 2- hyd -3-(2-indan-5-yl -1, 1-di net hyl.- et hyl am -

o Spout- shant TSRS sty SRS
flamed dri eﬁxafrhgé&ll{é'ﬂﬁ{e a%%ﬂtlé@&ﬂﬁﬁ&ﬁ)ﬁhkx?ajs%ﬁam@dml@§@$9%@ﬁ?@.@di de (6.48
g, 15 mmol) in 30 nL 'of dry THE was cooled to OC. Then n-BuLi (2.5 M in

hexanes (6. M#H)*,lementdethalpisis: é}poieﬁgd,foﬂﬁggﬂmmﬂﬁqmmﬂgg; Gag6.46;i rred O
C for 10 45 _ni h SO [ 0
2, 3-di hydroﬂmgp%ﬁeﬁgf’gf-oli’é‘ﬁ:g%ﬁgﬂt}éhyég%(13!1.’S%d. Chem 1993, 36, 3700-3706)

was addggd (1.7, 12.0 mol) in THE (20 nL) was added drop-w se and the
reaction was stirred under Argon at RT overnight. The reaction was
filtered, té&3-t4-Cynano-3-{(RE-3dds1edintetlayletd(5,6,7 8aetrahydrb-nigghtheknelsgl)puri fi ed
by flash col um chromatography (eth acet at e/ hexane, 1:99) to, yield the

above tit | etthybuminahddy r%v-arwﬁwlybmd)mpmw{lif.aﬁidg, 67% .
Following the procedure described.in:Experiment 4 for the ester hydrolysis
of compound in experiment 21(b) the above titled compound was obtained. MS(ES)
15  m/z451.7 M+H)*.

Example 22
Preparation of 3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-
naphthalen-2-yl)-ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid

20  Following the procedure described in Example 3 using ethyl (R)-2-cyano-4-

(oxiranylmethoxy)benzenepropionate and the amine from example 21(a) the above

titled compound was obtained. MS(ES) m/z 451.4 (M+H)*.
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b) N-(2-1ndan-5-yl-1, 1-di net hyl -ethyl)-acetam de Foll ow ng the procedure
described in Exanple 1 (c) the above titled conpound was obtained as a
crystal | iweossd2s4d. Melting point 130-131 C (ethyl 20 acerar/®@po1/0eBRES) ni z
463.7 (2M+H) +, 322.7 (MtH) +; El enental Analysis: theoretical for C15H21NO:
C, 77.85; H, 915; N, 6.05; found: C 77.54; H 9.09; N, 6.03. ¢)
2-1nda-5-yl -1, 1-di met hyl -et hyl am ne 25 Foll owi ng the procedure described in
experinment 1(d), the above titled oyng,was obtained. MS(ES) mz 190.6
(MrH) +. d) Ethyl 3-{4-Cyano-3-[(R)- -3-(2-indan-5-yl -1, 1-di net hyl -

eyl am no) s uABaRHla. RSk K oRL oA AR IAEIRAfAmRY. Fol | oud ng

t he procedure déscribed’in e amn nmple 23 (c¢)
t he above tptdppstytphaodpgropieniebicki ned. MS(ES) miz 465.8 36 WO 01/ 53254
PCT/ US01/ 02402 (M+H)+; El enmental analysis: theoretical for

C28H36N2V4- HCL. 3/ 4 H2O! C, 65.34; H, 7.44; N, 5.44; found: C, 65.11; H,

7.66; N, 5.

5
3-{4- Cyano- %ivleﬁhwogwylé-l?%q ndan- 5-yl - 1, 1- di met hyl - et hyl am no) -

pr opoxy] - phenyl 5 in
Beanpl o 4 the 11 1T bR e ot R b LA G BR AR REEYS,

Exanpl e 24 (6148 @dSentmel)ah 3¢Fonloof dxtyl"EHiF maphmlndameﬁlﬂﬁ cHhercoBpbs (25 b 1f10r

par ent er al dm ni on | repared b di ssol vi.n a riate anount
of a conpou ed‘aB‘T“S (I%(ﬂtﬁﬁlir gaf F‘;d‘i 1 WIWFhé‘IhEHeé‘C“%TF %ﬁngi‘sr?p 1%@3% thior Thi s
sol utiofy i s44 heR dhdns éacﬁlutmﬁé'ftl’l‘@ﬁgrdﬁl ro'l@l ﬁﬁEb@@%aﬁﬁoQﬁﬂQﬂ’ydeg})Me&- he
solution is then rendered steril Itration throug m cron 15

menbr ane fi Chen. 93, 3@&7@6—3%6Sw$radded (:bVIt Bi.hemsol) il THR R0 inkatwiagns,

i ncl udi ng bu Ilmte atents and ent pI| ations C|ted|nth|s
speci fi cgt i ?tfffl a?iéoﬂw‘é(f's&aﬂ Eﬁlﬂna‘?’ﬁc?tlwdg@égr@ﬁe abRTiovernight. iThei vi dual

reaction was filtered, the filtrate was concentrated in vacuo and the residue purified
by flash colum chromatography (ethyl acetate/hexane, 1:99) to yield the above titled
15  compound as a pale yellow oil (1.7 g, 67%).

b) N-(2-Indan-5-yl-1,1-dimethyl-ethyl)-acetamide
Following the procedure described in Example 1 (c) the above titled
compound was obtained as a crystalline solid. Melting point 130-131 °C (ethyl
20  acetate); MS(ES) m/z 463.7 2M+H)™T, 322.7 (M+H)*; Elemental Analysis:
theoretical for C15H71NO: C, 77.85; H, 915; N, 6.05; found: C, 77.54; H, 9.09; N,
6.03.

¢) 2-Inda-5-yl-1,1-dimethyl-ethylamine
25 Following the procedure described in experiment 1(d), the above titled
compound was obtained. MS(ES) m/z 190.6 (M+H)*.

d) Ethyl 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-5-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl}-propionate hydrochloride salt.
30 Following the procedure described in Example 3 using the amine from

Example 23 (c) the above titled compound was obtained. MS(ES) m/z 465.8
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publication were specifically and individually indicated to be incorporated
by reference as though fully set forth. 20 37 WD 01/53254 PCT/ US01/ 02402
What is ov@omextsis: 1. A conpound according to Fornul a (I|PChEsein4dzel ow.
0-"~-~N (CH2)n-q OH xi X5 X2)1 2 X4 5 X3 (1) wherein: Ais an aryl or
fused aryl, dihydro or tetrahydro fused aryl, heteroaryl or fused

het er oar y| , (Mi-Hytridementakanabisisd thsofetisalfoh€p el aeNyP4 HEHSHOEDR O Gt 6336y

substituted w,th .10 any substitue i | ected fromthe group

consi sting grbégtNhgﬁ%déﬁwgg;fﬁéﬁkgi79%£Bg3§§0xy, C3-6 cycl oal kyl, CF3,
OCF3, CN, and NO2; X1 and X5 are independently selected fromthe group
consisting of H, halogen, CN, and NO2, provided that either X1 or X5 is H;
X2, X3 and &3-{-€yandb-Sefi(Ri2fhyalroii8-(@+indgm-Seyidi, stdimethgl-ethylamibogen, O Cl- 4
alkyl, 15 and J-K, wherein: J is_a covalent bond, alkylene, 0-alkylene or
al keny| ¢he; PEAROXKI-phery}-peepigniciasil t he group consisting of, CO2R5,

CONR4AR 4, OH, N 4 an CN. R4 and. e I ndepe ntly H .al kyl, aryl
or heteroaryl; Rgglﬁgmgghwros?%ﬁ: ?eSS?E%f X-afl@l% %ﬁqﬁ% Cﬁnéolgw V&8s an
i nteger fropy@ink® MSESG/zM7S @+t eger from 1-3;

Example 24

" 10  Parenteral Formulation

A pharmaceutical composition for parenteral administration is prepared by
dissolving an appropriate amount of a compound of Formula (I) in polyethylene
glycol with heating. This solution is then diluted with water for injections (to 100
mL). The solution is then rendered sterile by filtration through a 0.22 micron

15  membrane filter and sealed in sterile containers.

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 as though fully set forth.

20
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or a pharmaceutically acceptable salt thereof of. 38 WO 01/53254

PCT/ US01/ 02402 2. A conpound according to claim1 with a structure

accordi ngvoov/Fs4rula (11) herein below O ~N (CH2)n-A QCPCRUSKHH24082 X4 5
X3 (1) wherein: Ais an aryl or fused aryl, dihydro or tetrahydro fused
aryl, heteroaryl or fused heteroaiyl, dihydro or tetrahydro fused

het er oar yl , Whatistsdaijoedised or substltuted with 10 any substituent being
selected fromth rou Qnsi of 4al kyl , Cl1- 4al koxy, CF3,
and OCF3; XTI andg*% c@ Ade %‘ E%F?@ml%k ?ggﬂ?iaﬁﬁthe group consisting of
H, hal ogen, CN, and NO2, prOV|ded that either X1 or X5 is H X2, X3 and X4
are selected fromthe group consisting of H, halogen, OCl-4 aIkyI, 15 and
J-K, wherein: J is a covalent bond, alkylene, O0-al kylene or al kenyl ene; and
Kis selected fromthe group consisting of, CO2R5, CONR4AR4, and NRAR 4; R4
and R 4 are independently H, alkyl, aryl or eteroaryl; R5 is H alkyl, or
al kyl - (O al kyl )m G al kyl; 20 no' f % n10 to 4, and mis an
integer from1-3. 3. A conpound accof di ng to c n12AhaV|ng a structure
according to Formula (II11) her¢in beHow 25 39

@

wherein:

A is an aryl or fused aryl, dihydro or tetrahydro fused aryl, heterdaryl or fused

heteroaryl, dihydro or tetrahydro fused heteroaryl, unsubstituted or substituted with
10 any substituent being selected from the group consisting of OH, haiogen, C1.galkyl,

C1-4alkoxy, C3_g cycloalkyl, CF3, OCF3, CN, and NO»9;

X1 and X5 are independently selected from the group consisting of H, halogen, CN,

and NO», provided that either X1 or X5 is H;

Xn, X3 and X are selected from the group consisting of H, halogen, O-Cq_4 alkyl,
15  and J-K, wherein:

J is a covalent bond, alkylene, O-alkylene or alkenylene; and

K is selected from the group consisting of, COpR5, CONR4R’4, OH, NR4R’4 and

CN;

R4 and R’4 are independently H, alkyl, aryl or heteroaryl,
20 Rsis H, alkyl, or alkyl-(O-alkyl)y,-O-alkyl;

n is an integer from O to 4; and

m is an integer from 1-3;

or a pharmaceutically acceptable salt thereof of.
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WD 01/ 53254 PCT/ US01/02402 O '~'~rN (CH2)n-g OH X1 X5 X2 X4 X3 (I11)
wherein: 5 Ais an aryl or fused aryl, dihydro or tetrahydro fused aryl,

het er oar Wwoot/s¥2esed heteroaryl, di hydro or tetrahydro fuBetuketer@aryl ,
unsubstituted or substituted with any substituent being selected fromthe
group consi sting of hal ogen, Cl-4al koxy, CF3, and OCF3; X1 and X5 are

i ndependent?y seAsompdufid ateotdieg tr dam & ondi ssttivngrofcepldimgtoodemuiandl) 10 CN,
provi ded t hat .eitg]%[. X1 or X5 is H X2, X3 and X4 are selected fromthe
group consi &e ‘H, hal ogen, O Cl-4 alkyl, and J-K, wherein: J is a
coval ent bond, al kyl ene, 0-al kyl ene or al kenylene; and K is CO2R5; 15 R5
is H or alkyl; and nis an integer fromO to 4. 4. A conpound according to
claim1 selected fromthe group consisting of: 3-

4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di et hyl - et hyl am no) - pr opoxy] -
20 phenyl }-propionic ethyl ester; 3- {

4- Cyano- 3-[ (R) - 2- hydr oxy- 3-( 2-1i < - L %mt hyl - et hyl am no) - pr opoxy] -
phenyl } -propionic acid; 3- { #-Cyaho-3'- 2)N—=A

, 1- dowret hyl - et hyl am no) - propoxy] - phenyl }
-propionic ethyl ester; 4Q WO 0L/ 53254 PCT/ US01/ 02402 3-{

4- Cyano- 3-[ (S) - 2- hydr oxy- 372 dan=Ds yl - 1,

| - di met hyl - et hyl am no) - pr opox

(II)

wherein:

A is an aryl or fused aryl, dihydro or tetrahydro fused aryl, heteroaryl or fused

heteroaryl, dihydro or tetrahydro fused heteroaryl, ul;substituted or substituted with
10 any substituent being selected from the group consisting of halogen, Cy_galkyl, Cq.

4alkoxy, CF3, and OCF3;

X1 and X35 are independently selected from the group consisting of H, halogen, CN,

and NO», provided that either X1 or X5 is H;

X9, X3 and X4 are selected from the group consisting of H, halogen, O-Cq_4 alkyl,
15  and J-K, wherein:

J is a covalent bond, alkylene, O-alkylene or alkenylene; and

K is selected from the group consisting of, COpR5, CONR4R 4, and NR4R4;

R4 and R’4 are independently H, alkyl, aryl or heteroaryl;

Rj3 is H, alkyl, or alkyl-(O-alkyl)q,-O-alkyl;
20  nis an integer from O to 4; and

m is an integer from 1-3.

3. A compound according to claim 2 having a structure according to Formula
(IIT) herein below:
25
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phenyl } -propionic acid; 3-{
4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan-2-y1-1, 1-di net hyl - et hyl am no) - pr opoxy] -
phenyl } - yopi/ssL acid octyl ester; 5 PCT/US01/02402
3-{4-Cyano- 3-[ (R - 2- hydr oxy- 3- ( 2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opox
y] - phenyl}-propionic acid 2-nmethoxy-ethyl ester ; 3- {
4- Cyano- 3-[ (R) - 2- hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di net hyl - et hyl am no) - pr opoxy] -
phenyl } - propi oni ¢ acid butyl ester; 3- {
4- Cyano- 3-[ (R) - 2- hydoxy- 3- (2-i ndan-2-yl -1 :B<ginethyl et hyl am no) - pr opoxyl ] -
10 phenyl }-propionic acid isoprg (CHN—A

- i ndgn- 2- yI 1,72

)
phemyl } - propionic acid pentyl ester ; 3- {

3-{4- Cyano- 3-{(R) - 2- hydr oxy- 3- (
I-dinethyl et hyl am no) - pr opoxy]
4- Cyano- 3-[ (R) - 2- hydr oxy- 3¢ 2
'indan-2-yl -1, 1- di net hyl - et'Ry
2- et hoxy ethyl ester ; 15 3-
4-cyan- 3-[ (R) - 2- hydr oxy- 3- 2yl - di net hyl - et hyl am no) - pr opoxy] -
phenyl }-propionic acid 3-néthyl {butyl* ester ; 3-f

4- cyano- 3-[ (R) - 2- hydr oxy- 3- ( 2- i Xgdan- 2- yl - di net hyl - et hyl am no) - pr opoxy] -
phenyl }-propionic acid 1-ethyl-propyl ester ; 3- {

4- cyano- 3-[ (R) - 2- hydr oxy- 3- ( 2-i ndan- 2- Iy di net hyl - et hyl am no) - pr opoxy] -- 20
phenyl }-propionic acid sec-butyl ester ; 3- { 4-cyano-3-

[ (R - 2- hydr82§¢3: (2-i ndan- 2-yl - di net hyl - et hyl am no) - propoxy] - phenyl }

égrgpgo A Cyg%%J%yFﬁgggéyﬁyd 1&%&%8?$&hﬁﬁgnﬁ§£§?qq1¥£ﬂ3m§l&ﬂhgxﬂ-prop|0n|c

di net hyl - etmW&amynmmnph@opmmymwhhémyﬂba@ﬂﬂ@ﬂﬂﬂﬁhbmymﬁﬂbyhﬂsahnmiwnBS

i 2(f)ropoxy]- phenyl } - propionic acid

3-{4-Cyano- 3- [ ¥ﬁr oxy-3-(2-indan-2-yl-1,1-di meth I-ethylanlno) pr opox
y]- phenyl }aryrsabﬁtgmré gﬁg@e{eg)e érogmm@r@lmmwtm&a‘im O%Pélt €1 -4alkpxyy
4- Cyano- 3- [ ¢ y 3-(2-indan-2-yl -1, 1-di met hyl - et hyl am no) - pr opoxy] -

phenyl } - prop n|c aC| 5-am no-pentyl ester ; 3- {
4- Cyano- 3- [sz)andixlgmé Oxlypéhdetdy selentedfryin-tie grodp oeiidigtingeif iy, Ihaigan hapr opoxy] -
30 phenyl ropionic acid nmethyl ester ; 41
, provided that either X1 of X35 is H; :

X2, X3 and X4 are selected from the group consisting of H, halogen, O-C1_4 alkyl,

and J-K, wherein:

J is a covalent bond, alkylene, O-alkylene or alkenylene; and

Kis COzR3;

15 Rjsis H, oralkyl; and

n is an integer from O to 4.

4. A compound according to claim 1 selected from the group consisting of:
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-

20  phenyl}-propionic ethyl ester;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid,;
3-{4-Cyano-3-[(S)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic ethyl ester;
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WD 01/ 53254 PCT/ US01/ 02402 3-(4-Cyano-3- 1 (R-3-[1,

1-di net hyl -2-(5, 6, 7, 8-t et rahydr o- napht hal en- 2-yl ) -

et hyl am wod o25329dr oxy- pr opoxyl - phenyl ) - propi oni ¢ acid ; 3PCHUSYIANH23- {
(R-3-[1,1-di rrethyl 2-(5,6,7, 8- tetrahydro napht hal en- 2-yl') -

et hyl am no] dr oxy- ropoxy} phenyl ropionic acid ethyl ester

3- (3- Cyano- 3r{f1Q( 0-3-[( )%haﬂlf%ﬁ/r?y(md@sgeflﬂ hdtr@thxdrﬁwlwbﬁqu% 2-yl) -
t hyl h I d; 3-(3- 4-

(R a1 1 e B ey P o hapht hat e 2.y 1)~

et hyl ani no] 344@%&@@;&&@»@%@%@4@@@ pdirgetagi-eh@bijto) @sspixyl- 3- {

4- Cyano- 3- [(R) hydr oxy- 3- (2-i ndan-5-yl - 1, 1- di met hyl - et hyl am no) - pr opoxy] -

10 phenyl }P eaVBppr@mo@waw@octylsese{r

& oyano S L4 Ml odfofoly s At beshe £ 1 AABL R AR Hh o P OPOXY]

phenyl - pt
3-{2 ChI or lknzma@@pﬁn[ddﬂidzmm)@xahﬁeét%ﬂ ndan 2-yl -1, 1-di net hyl - et hyl anmi n
0) - propoxgi ropi oni c_et hyl ter;

3-{2-Chloro 44695@4‘1@%@? Ryhyrewnyd? ézcyldan@zdrhhéﬁnqhylrethy@mmqi@ﬁmxyh hyl ani n

0)- pr opoxy acid; 3- {
2- Fl uor o- 4 F%)ﬁicpaf?cﬁi)'%yo?at/er?, (2 i ndan-2-yl -1, 1- di net hyl - et hyl am no) -
gr g Ipoxy] gh@mJ«CﬁagoﬁR?b—QEﬂh 82&-}3}@ éﬁé(liegneZ—ylcﬁ l{dlme}:hyl ethylamino)-propoxyl]-
uor o- 4- cyano- ydr oxy- i ndan- 2-y
| - di met Wy - phemy] lapropionic azid isppispxyastasheny| } - propi onic acid; 3-{

o7 Gpony] - prengiCReSar R bR P CER 2L o AR Ao -
2- Cyano- 3- [ fidq ﬂ%b ;bngugﬁmbaﬂty]?es@apht hal en 2 yl - et hyl am no) - 2- hydr oxy-
pr opoxy] - phen yric acid ethyl ester;

3-{2- Cyano- S—{H( anngE(R12d1yi¢m>¢Yy$~(’zzmﬁapﬂtﬂaJ| leﬁnaetny ehylgming) wsopoxyhy dr oxy-

propoxy] - ph o) ci.d
2- Cyano- 3- [?etﬁ%yg} IfrfB’fngc #%fﬂ’ofyﬁgﬁlﬁ%ﬁ%ﬁ ’en- 2-yl - et hyl am no) - 2- hydr oxy-
pr ODOXYiS' phenyle ghno—@l{(B(?ﬂl—ﬁy@i@xﬁﬁ -@=inflan-2- yl dlmeth?ll -eth larmno) propoxy]-

4-Ovano-3-1 }g}@nyl}—proplonlc ;’(r:tlaé Q-Jléthyl?b%?}t}ters]t%r o yl'am no)-2-hydr oxy-
3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid 1-ethyl-propyl ester ;
3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-dimethyl-ethylamino)-propoxy]--

20  phenyl}-propionic acid sec-butyl ester ;
3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid 2-methoxy-1-methyl-ethyl ester ;
2,2-Dimethyl-propionic acid 3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-
dimethyl-ethylamino)-pro poxy]-phenyl}-propanoyloxymethyl ester ;

25  3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid (S)-2-amino-3-methyl-butyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid 5-amino-pentyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-

30  phenyl}-propionic acid methyl ester ;
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30 propoxy]-phenyl}-butyric acid ethyl ester; 42 WO 01/53254 PCT/ US01/ 02402
4- {

4- Cyano- 3vQ 03238+ ( 1, 1- di net hyl - 2- napht hal en- 2-yl - et hyl anm POyAURe102dI20X Y -
propoxy] - phenyl } -butyric acid; 4-{

3-Cyano-4-[(R)-3-(1, 1-di net hy | - 2- napht hal en- 2-yl - et hyl am no) - 2- hydr oxy-
propoxy] - ph am;ﬁy{r(R?ﬁa{é:lddlmeﬁml -2e($t6et,$-t@rahydro-naphthalen-2-yl)-

b oy b oL by A PEY - Go g bR i et 1 am no) -2 yaroxy-

2- Cyano- 3- [§R)- C%ﬁé&st{gﬂae =[2: Mﬁﬂ&d@@ﬁﬁ8Jtet&u15mﬂoaﬁapﬂmaie% Nygr oxy- propoxy] -
phenyl }-propionic acid ethyl ester; 4- 2- Cyano- 3-

[(R)-3-(2- |¢thﬁlﬁmznq]+2 hydlrow pEophyY H- ehwl)apmmylmzcmhsdwtepr opoxy] - 10
h |
b | Fe Cytib S GRE [mﬁlertw?g.%m]tetmeﬁo—%pmﬂef %90 oxy- pr opoxy] -

phenyl }- pr&ﬁylﬁﬂhﬁb]@cgf’droﬁ%p{opgx ;%r nlc a01d
"3-(2-indan-2-yl1l-1 I met - et am no) - 2- hydr oxy- pr opoxy] - phenyl }
-butyric ac3d3- Cy5n0—4 {(R)-3-[1, 1 d1methyl 2-(5,6,7,8- tetrahydro—naphthalen 2-y1)-

3] { 4p%§9|0 %th%]%ﬁ%lyﬁ-l(c—ﬁ%%f)ﬁy -BY %éy%é'l?e&yg m‘OItjlh}{ilc-a%}CP e}{h}% es elg) 2- hydroxy- propox

4;] galrw} J bult%h rcl%rcaﬁg atgﬁy%_tgidydxyla - diaarstylr, ﬁhhﬁétﬁwa@m%ﬂw%@sxypr opoxy] -

gbw)énololtl} [pIR}/lyB——IQ@plonqu:tiQ;yl 1, 1-di rret hyI et hyl am no) - 2- hydr oxy- pr opoxy] -
en tyric ac e

3- qF/)anoy4 [?’H%f‘ Qitﬁg?ﬂg l?ydw % Ei mdﬂ’?ﬂSFPQTl Ly v bylasing) drepasY br opoxy] -

pheny| ol r%i?l Ryl gstéymi no-3- { 4-
[(R)-3- (1 il ?"zatﬁagﬁy?h%t@?n 2.yl - et hyl ani no) - 2- hydr oxy-

propoxy] - 3- %{Bf@mlm%yyan]o -5-f(RO{2Hmnirexyadi(2tiretahy?-yleb { elimetd§i-ethylamino)-

(72 Ao Skt S L2 roprihe en 21 et ylam no)-2-hyoro

4- cyanors3- [ § Rb-ClSpH-8¥atios-{ #) 1206ieho:4- ¥ 2 dndhn -yt DMimethyl-ethylamino)-
propoxy]-phenyl }-propionic acid;
3-{2-Fluoro-4-cyano-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-
propoxy]-phenyl}-propionic ethyl ester;
3-{2-Fluoro-4-cyano-5-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-

20  propoxy]-phenyl}-propionic acid;
3-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl}-propionic acid ethyl ester;
4-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-phenyl}-butyric acid ethyl ester;

25  3-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxyJ-phenyl}-propionic acid;
4-{2-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-pheny!l}-butyric acid;
4-{4-Cyano-3-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-

30  propoxy]-phenyl}-butyric acid ethyl ester;
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et hyl am no) - propoxy] - phenyl } - pentanoi ¢ acid ethyl ester; (R)-2-Am no-5- {
4- cyano- 3-[ (R) - 2- hydr oxy- 3-(2-i ndan-2-yl -1, 1-di net hyl 30

et hyl am wod 6psx2poxy] - phenyl } -pentanoic acid; 43 WO 01/ BGPH801/02402

PCT/ US01/ 02402 5- {

4- Cyano- 3- [ - hydr oxy- 3- (2-i ndan- 2-yl - 1, 1- di met hyl - et hyl am no) - pr opoxy] -
phenyl } - pen -a[ﬁ(ﬁlygng& HRgﬁf@ql -digretyl- Zmappthalen- -yl-ethylamino)-2-hydroxy-

4hQ/a|no péﬁ%}g%}gh%%rg@]ﬁﬁm%gcammdan 2-yl -1, 1-di et hyl - et hyl am no) - pr opoxy] -
pneny

R2Amn043 8% aNPR P31 R)didretyilnomeph@nled=d-fidaRyld £ thyl -
<(at %yl am no) - grf)%}:)xg] ghzng/(l(l}}plropl on?ic?‘patgrlag etﬂﬁ]@( %ls?ééc)b (yR(’i);{))g?Amyno- 5-{
4- cyano- 3- [PIRPOW]Iﬁ@ﬂﬂi;bu@r(CZaCm@hﬂ yteyl -1, | -di met hyl -

eth Iam | on ' - 2- Am. no: 5-

4- czano %%’C@' X] T E@l‘g’%{l 1} lif Mszalyﬁthfﬁf%yﬁ?é%‘wn%gﬁhydmiy'

et hyl am no)pﬂ@p ?{»‘knﬁf}%éir}c-&ﬁ(ppl onic acid ethyl ester; and

(S)-2-Am no- 5- - cyano- R) -2 hdroxy3(2|ndan2yl 1, 1- di met hyl -

et hyl ami no) 31{2@3@%9]3- ER2By(R- 11}1da=‘np2@bi1drdlmeﬂwﬂﬁthymnp}ﬂ&ﬂlmmwxw

acceptable salts there . conmpound according to claim4 sel ected
fromthe gr@ﬁ?ﬁ @OWQP’?P}C&?%?@%?SQ{’ 4- Cyano- 3-

% ( _RI)or (Z)plhg ﬁlr ? gt@?ﬁa ’J—{Qﬂ?@_(@ éyaeinlz-yi-1;1ddiﬁﬁﬂyweﬂ@iAaaﬁh@m'zmafoswp&@sydﬂ- phenyl
4- Cyanol- {le)flyE}*lhymm@xqid’S&l(yEedt@rdan- 2-yl -1, 1-di net hyl - et hyl ami no) - pr opoxy] -
phenyl } - propignic acjid. . . . . .

T8 & ano S B8 SR 212 4n4en: 3 Wkt oo iae K3 YRy PRS- pr opoxy
|1- phenyl }p}[ghg Lﬁ@bﬁm%;dc;h i sopropyl ester ; 3- { 4-Cyano-3-

[ (R) - 2- hydrioxy-3-(2-i ndan- 2-yl - 1, 1- di et hyl - et hyl ari no) - pr opoxy] -

phenyl } - pr ﬁ{@ﬂwnaﬁ-mR%dﬂhmd@l kyhjdl disethyl-gth3lanfino)-2-hydroxy-propoxy]-

4- cyano ﬁ dr.oxy- 3- (2-i ndan- 2-yl - di et hyl - et hyl am no) - propoxy] - 25
phenyl pé’llf%W yré%f‘ dip. met hoxy- 1- met hyl - et hyl ester ; 3-(4-Cyano-3- {

(R)-3- [151 14 iy re8faRY13- R §-8.(8.iddB-3-§1-1 byAHe@yNaRiifah6 2 &y dioky-propoxy]l-
phenyl}-butyric acid ethyl ester;
4-{4-Cyano-3-[(R)-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-2-hydroxy-propoxy]-
phenyl }-butyric acid;
4-{3-Cyano-4-[(R)-3~(2-indan-2-yl-1,1-dimethyl-ethylamino)-2-hydroxy-propoxy]-

20  phenyl}-butyric acid ethyl ester;
4-{3-Cyano-4-[(R)-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-2-hydroxy-propoxy]-
phenyl }-butyric acid;
(S)-2-Amino-3-{4-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy]-3-nitro-phenyl }-propionic acid ethyl ester;

25  (S)-2-Amino-3-{4-[(R)-3-(1,1-dimethyl-2-naphthalen-2-yl-ethylamino)-2-hydroxy-
propoxy|-3-nitro-phenyl}-propionic acid;
(R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-
ethylamino)-propoxy]-phenyl }-pentanoic acid ethyl ester;
(R)-2-Amino-5-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-

30  ethylamino)-propoxy]-phenyl}-pentanoic acid;
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et hyl am no] - 2- hydr oxy- pr opoxy} - phenyl ) -propionic acid ; 3-(4-Cyano-3- {
(R-3-[1, 1-di nethyl -2-(5, 6, 7, 8-tetrahydr o- napht hal en- 2-yl ) -

et hyl am wod oR5329dr oxy- pr opoxy} - phenyl ) - propi oni ¢ aci d et hpCT/@St18r492 30
3-(3-Cyano-4-{ (R -3-[1,1-dinethyl-2-(5,6,7,8-tetrahydro-naphthal en-2-yl) -
et hyl am no] - 2- hé/dr o%y- ropoxy}-phenyl)-propionic acid ; 44 WO 01/53254

PCT/ USO1/ 022d4- Y3np :Kg&-ﬁ(ﬁy@mx{y{(—@d pi2-yl-1,1-dimethyl-ethylamino)-propoxy]-

1- di net hyl - 2- 6 - d napht hal en-2-yl ) - et hyl am no]

- 2- hydr oxy-%l}eglg%)}xg’/ez‘luﬁ{oﬁéecﬁl@%%%gegi onic acid ethyl ester ; 3- {

4- Cyano- 3- [54{{)17(2yahwn@gy-aaryﬁ&amyg&i@hﬁaw2=§lrnidirﬁahinyéthﬁhﬁyﬂoaiﬁrmw opoxy] -

phenyl } -propionic acid ; an
3- { 4- Cyano- By Rypepiangify a4di- 3- (2-i ndan- 5-yl - 1, 1- di net hyl - et hyl ani no) - pr opox

y]- phenyl Qpi-onat g, 1, est gr; _phatmaceut.i cal | ceptable salts
and corrr%l e@gi ?‘E%lgg%f@ %Farﬂﬁ30@%%2&#&@3’0%?%fn%t%g};lcﬁgid%#gﬁ@el ected from
the group ceahsglaglind)propoxylBhenyl}-propionic acid ethyl ester;

3-{4-Cyano- 3-[ (R - 2- hydroxy- 3-(2-i ndan- 2-yl - 1, 1- di et hyl - et hyl am no) - pr opox
y] phenyl }(l%)r%ﬁmn@é-&WO&KE}-Z:hyérmcy\?ﬁ/-(Zf-indan-Z—yl-1,1-dimethyl-

4- Cyano- 3- [ -2~ hydroxy-3-(2-indan-2-yl -.1, 1- di et hyl - et hyl am no) - pr opoxy] -
phenyl }- pr%tp 18%?12&5}& %%SY?QE%I%E%;O,%%%%?‘P ally acceptable salts and

conpl exes 1 (8)r2/ino-3Y4/syako-BE{RPI W9 lircXRL REORHdER-201a, Calnsdbyn I ecept or,
whi ch conprises admnistering to a subject in need thereof, an effective
anount B actbplapormdropeadbiemg! -propiemas asid ethybeger; andret hod of treating a

di sease or i der ract eri zed an rmal ,bone, .or m.neral
homeost asi s<§)'\?7gégﬁn%§' Fﬁyggg'gm'%"?’éfilé(’r’(y %@B@“‘&Gﬁﬁe@“ﬁl%ﬂ]ﬂéed of
treat ment t&gyeeing r%&@%h&@]pwni@ﬁci@ conmpound of claim1. 9. A nethod
according to claim erein the bone or mneral disease or 25 disorder is

sel ect ed f r#h phsemegestipalysesedable splisithesoeosar coma, peri odontal di sease,
fracture healing, osteoarthritis, rheumatoid arthritis, Paget's disease,
hunor al

15 5. A compound according to claim 4 selected from the group consisting of:
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]- -
phenyl}-propionic ethyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl }-propionic acid ;

20  3-{4-Cyano-3-[(R)-2-hydoxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxyl]-
phenyl}-propionic acid isopropyl ester ;
3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]-
phenyl}-propionic acid 2-ethoxy ethyl ester ;
3-{4-cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-dimethyl-ethylamino)-propoxy]-

25  phenyl}-propionic acid 2-methoxy-1-methyl-ethyl ester ;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yI)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
3-(4-Cyano-3-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ethyl ester ;

30 3-(3-Cyano-4-{(R)-3-[1,1-dimethyl-2-(5,6,7,8-tetrahydro-naphthalen-2-y1)-
ethylamino]-2-hydroxy-propoxy }-phenyl)-propionic acid ;
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hyper cal cem a, malignancy and osteoporosis. 10. A nethod according to claim
8 wherein the bone or mneral disease or 30 disorder is osteoporosis. 45
WO 01/ 5328d 0P30A4)S01/ 02402 11. A nethod of increasi ng sepamup@aresizyroi d

| evel s which conprises admnistering to a subject in need of treatnent an
effective anmount of a conmpound of claiml. 5 12. A nethod according to

claim?7 Me3é3'€Yﬁ%4déRbﬁf[9{1r@H@M@tﬁcﬁ 1.8 t@@hymmgﬁwyw th an

ti-resor 0 wherein the
ggti-resorg%hze aggg%h¥%§§%Peg$%£P8?§§ﬁ%é%%Eggﬁﬁﬁﬁ% SIS ing of estrogen
1, 25 (OH) 23y it@he-308R)-2alyatdxgs-(2-insleh SCHE N E-dirdéth @ASdth Fa@iho) HESIx9T-

m)dul ators, vitronectin receptor antagonists, V-H+-ATPase inhibitors, src
SH2 ant agonPlsmgl} Mpﬁwﬁ@sﬂﬁﬁbrmdes and cat hep5| n Kinhibitors. 14. A

o T ndar. 2 A b Rk g BhRY P Rl S, Fmethyis o mined i et ny!
ester; 1-1 ngian F/I% pi’bp%nﬂ@'femy'l eﬁé@ﬂanﬂfbhanﬁéoeutlé\éﬂ@%cédﬁh’#ﬂb gityland 1, 1
_di et hyl - et hyl ) -acet am de; Et hyl

(R) - 4- cyanoUBnWGﬁﬁﬁhmyﬁmethoxy)benzeneproplonate Et hyl
4-fornyl - 3- hydr oxybenzenepr opi onate; 20 Ethyl
3- hydr oxy-4-[ (hydroxyi m no) net hyl | benzenepr opi onate; Et hyl

3- acet oxy- 46 Cy anghen#R0e» E&iékd}ﬂghﬁclaﬁﬂsl sElb&¥dl from the group consisting of:
4- cyano 3 hgdroxybenzeneproplonate 46
{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxy]--
phenyl}-propionic ethyl ester ; and
- 3-{4-Cyano-3-[(R)-2-hydroxy-3-(2-indan-2-yl-1,1-dimethyl-ethylamino)-propoxyl-
phenyl}-propionic acid ;

and pharmaceutically acceptable salts and complexes thereof.

15
7. A method of antagonizing a calcium receptor, which comprises
administering to a subject in need thereof, an effective amount of a compound
according to claim 1.

20 8. A method of treating a disease or disorder characterized by an abnormal bone

or mineral homeostasis, which comprises administering to a subject in need of

treatment thereof an effective amount of a compound of claim 1.

9. A method according to claim 8 wherein the bone or mineral disease or
25  disorder is selected from the group consisting of osteosarcoma, periodontal disease,
fracture healing, osteoarthritis, rheumatoid arthritis, Paget’s disease, humoral

hypercalcemia, malignancy and osteoporosis.

10. A method according to claim 8 wherein the bone or mineral disease or

30  disorder is osteoporosis.
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11. A method of increasing serum parathyroid levels which comprises
administering to a subject in need of treatment an effective amount of a compound

of claim 1.

12. A method according to claim 7 wherein the calcilytic compound is co-

administered with an anti-resorptive agent.

13. A method according to claim 12 wherein the anti-resorptive agent is selected
from the group consisting of estrogen, 1, 25 (OH), vitamin D3, calcitonin, selective
estrogen receptor modulators, vitronectin receptor antagonists, V-H+-ATPase

inhibitors, stc SHp antagonists, bisphosphonates and cathepsin K inhibitors.

14. A compound selected from the group consisting of:

2-Indan-2-yl-1,1-dimethyl-ethylamine;

Indan-2-yl-acetic acid methyl ester;
1-Indan-2-yl-2-methyl-propan-2-ol;
N-(2-Indan-2-yl-1,1-dimethyl-ethyl)-acetamide;

Ethyl (R)-4-cyano-3-(oxiranylmethoxy)benzenepropionate;
Ethyl 4-formyl-3-hydroxybenzenepropionate;

Ethyl 3-hydroxy-4-[(hydroxyimino)methyl]benzenepropionate;
Ethyl 3-acetoxy-4-cyanobenzenepropionate; and

Ethyl 4-cyano-3-hydroxybenzenepropionate.
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