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depressi ng %88t eti on. The reci procal relationship between

extracel | ul ar Cadmanakstteangid 42+ 9 iilerdikid ARNEIsBMc COBEHIAISM

mai nt ai ni ng bodily Ca2+ homeostasis. 20 Extracellular Ca2+ acts directly on
par at hyr oi dregelates varous gaedesics sihHis tlewt defting. neTyransngsckessitaifility,
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for extracellular Ca2+, detects changes in the ion Concentration of

ext racel | ul and sGapdates seeretion of edl¢iianietrom Ewelds | Greihmoetdpidraroteimsponse, PTH
secretion. Extracel.lul ar Ca2+ .influenc arious cel |l funectbons, reviewed
h Nemet - cmblgernndpftiptzE el rEF05 B B s Eca e ol mcel 1 ul ar
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Neneth, Cell Calcium 11:323, 1990. The role of ex%'r_acel | ul'ar Ca2+ on bone
ost eocl ast s has BIHas thegrinsipaidindderir@dactog@gating CaBl beweentases iRdyor t s

10: 493, 15199&60&' and extracellular fluids. PTH, by acting on bone and kidney cells, increases

the level of Ca2* in the blood. This increase 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.

20, Extracellular Ca2+ acts directly on parathyroid cells to regulaie PTH
secretion. The existence of a parathyroid cell surface protein which detects changes
in extracellular Ca2+ has been confirmed. See Brown et al., Nature 366:574, 1993,
In parathyroid cells, this protein, the calcium receptor, acts as a receptor for
extracellular Ca2+, detects changes in the ion concentration of extracellular Ca2+ ,

25 and initiates a functional cellular response, PTH secretion.

Extracellular Ca2+ influences various cell functions, reviewed in Nemeth et
al., Cell Calcium 11:319, 1990. For example, extracellular Ca2+ plays a role 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

30 Zaidi, Bioscience Reports 10:493, 1990.
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serum cal C'diE@%%‘ﬁﬁ@vj%%bﬁ%?P%&eain%;xﬂ{)HFFagBSBwsftas?sﬁt agoni sts offer a uni que
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bone or mineral AbiEes! esditm hosieokasis iSyHaaRatatdby ondbrsivre@$ti@osar conm,
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arthritis, fPHewingachyiiesan abpQimsd HICIHAFH eF dEreasrinseru sPeiatal wit h
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| NVENTI ON present 1 nve nc ses novel cal ciumreceptor

ant agonisst Sor deefea&siamose cAlyiuideveld gof ¢aniide, ek ahessedvbabondé MenetaldeBsiB/S
calciumreceptor antagonists in the treatnent of a variety of diseases

associ at ed WFASHIEAIREY Rl 2bpereal gPsarpiet ef dideryratrient AsIbROIMAINUBASEET but  not
limted to Mpe%g)@fne&g¥fo(ahaio§1rﬁnd%§tr88§s@ro?mSGngers which affect serum calcium

levels such as PTH and calcitonin; and an abnormal change in the response elicited
by messengers which affect serum calcium levels.

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

25

SUMMARY OF THE INVENTION

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

30  homeostasis, including but not limited to hypoparathyroidism, osteosarcoma,

periodontal disease, fracture healing, osteoarthritis, rheumatoid arthritis, Paget’s

2



peri odontal disease, fracture healing, osteoarthritis, rheumatoid
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to an animal in need thereof an effective amount of a compound of Formula (I),

10  indicated herein below.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention are selected from Formula (I) herein

below:
M/Ar
(@) N
/\/\H
X XA OH
A| ! l 5
Y/ ~ Aﬁ S
4 Q
/
D II)E
\ /
15 b=D )
wherein:

A represents C or N with one or two N in ring I;
D represents C or N with one or two N in the ring II that is attached at position 4 or
5 to ring I as indicated; '

20 X s selected from the group consisting of CN, NO», Cl, F, and H;
Y is selected when A is C from the group consisting of Cl, F, Br, I and H;
Q is selected when D is C from the group consisting of H, R1, SOoR7’,
R1C(0O)OR’, tetrazole, CHpOH, COH, SOoNR1R1”, C(O)NR1R1”, and
NR1SO2R1’, wherein R is independently selected from the group consisting of

25  bond, hydrogen, C1_4 alkyl, and optionally substituted alkyl;

3



Qis selected when Dis C fromthe group consisting of H Rl, SO02Rl',
RIC(COOR 1, tetrazole, CH2OH COH, SO2NRLIR1", C(O N R1R1", and NRISO2R1',
wher ei n MO ¥oismtlependent |y sel ected fromthe group consiBET/H§OIER22&25 bond,
hydrogen, Cl _4 alkyl, and optionally substituted alkyl; 3 WD 02/07673
PCT/US01/ 22267 R1', and R 1 " are independently selected fromthe group
consi st i ng Bf’, Mmddk pgenindependentlyiselgcksd fromrile gierp oorsistipg of bydogen. &4-al kyl |
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substi t ut edmerbéred 8ptioflall9isubdi@ed hétefoRy@icadiglland Such that the hetero-ring
may contain N, O or S and nmay be aromatic, dihydro or tetrahydro,

unsubstitut ed orAsistpbenxlor agphting, wesabstiisted jon substifutsd, heterae or fusedn

ponds. artt’ HEvyh S e e RERLRRe ol Mk By RSl Wi i GhA o ocar bon

group may h&hjdrbeatetraby@achtdbaituted o substiidddur ated or 10 unsat ur at ed.
Preferably, substituents on optionally substituted al kyl are selected from

the group consi sAs wepddferein,yplkytiaeRrs oemNprondly, subRitued hyNrgarbhaligeoupCF3,

akanyl - Gainet R siel: EebGREERGIhhand havind  0icartih forkd rRieter = ©
Addi ti onal ‘BrbakyItyaricarbdhersf) 8BS Bslliida® Brimchel or Bfclic) sanddate@oaNd 0. 15

Preferably, no noré than three substituents are present. Mre preferably,
the al ki) unsstutatei Peefetably, substiienis @nioptional ybssbstituted dlkybexsfseleatot from he

| kyl is |] her ein " t tionall
Substi Lut ods Bronainusind T DoCgRR, E BN HePE) KounfHE B fEdent o ar e’
sel ected frooyFshsd SICPU mh@feﬁﬁksféﬁArsegen@sfH, Cliy afiyl, & ¢ cpelo&ikgiﬁ})c%_st akdnydnd OR4,

unl ess otherw Se it ndi'cated. 20 used herein, "aryl" refers to an
optional |y Spssliymyl. ddtesocyctorikyl.gridopanilth at | east one ring having a

conj ugat ed pi -el.ect .system..cont ai ni t ot j dga or fused
g ayst enbl-4aIG AT SE GO ety RrorR R D DR §HBREE, © al o
whi ch nay bprefRitIPRRY hirethisthtdeWiBitudtii €48 prRentaMébreipistbagR, MReMy and

napht hyl. More preferred aryl include phenyl. Preferred substituénts are

sel ect ed 25hdsrlokR eareonyatomp andissinsubstignted. Prgfesefdn, thealkyl giouy is linedF3, CF3,

Ove, CN, 0502 R As used herein "cycloalkyl" refers to optionally substituted 3-7 membered
carbocyclic rings wherein any substituents are selected from the group consisting of,
F, Cl, Br, I, N(R4)2, SR4 and ORy, unless otherwise indicated.

20 As used herein, "aryl" 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. Aryl includes carbocyclic aryl, and biaryl groups,
all of which may be optionally substituted. Preferred aryl include phenyl and
naphthyl. More preferred aryl include phenyl. Preferred substituents are selected

25  from the group consisting of halogen, Cy_4 alkyl, OCF3 CF3 OMe, CN, OSOy R
and NOp_ wherein R 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

carbon atoms joined together. The alkenyl hydrocarbon chain may be straight,

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



and NO2, wherein R represents Cl_4 alkyl or C3_6 cycloal kyl. As used
herein, "alkenyl" refers to an optionally substituted hydrocarbon group
cont ai ni MO ar/oleeast one car bon-carbon doubl e bond and conpé@r/ukeigR2e¢y to 5
carbon atons joined together. The al kenyl hydrocarbon chain nay be
straight, 30 branched or CéF|iC. Any substituents are selected fromthe

group consik¥9g¢s. 61-4 AMNOCYB 0787 Vo2 R e NQa| whesinR1 4 al kyl
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t oget her . TEHEURFWMHPINSIA) tRasicanesarbogragthoniplebend petsicgh thecgeonaéomyr anched
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represents gbugmay belstroighCehanedy blagctekyor cydlit. ARg solstin@nndte eledidte present
invention may contain one or nore asynmetric carbon atons and may exi st in

raceni ¢ andreptthagony cersisting of balegen, Al 114 alky!, Q{dige CEenPlm &N, %P2

di ast ereone e . 0 be within the scope of the present
i nventi on. %r%eﬁ{g?’r‘glgs %lgn%g%@%}eggnt%f the present inventions include: 15

N-[ (2R) - Hy de pyyalidi bl 2z Gy@toalicll] 5- et hyl car boxyl ] - 3- pyri dyl ] phenoxy] propyl ] ]
-1, 1- dinethyl-2-(5-chlorothienyl)ethyl am ne; )
N- [ ( 2R) I0Hy dr oxy - Baq gompopadpoibthe pesentripriiph nRy wpptameeshiarsry] propyl 1] -1, 1-

N- [ (2R) - Hyd?ﬁci)xy- ?(:mf;ﬁ[pZtl Qy?gg- S%S[ [ 5-car %?xceﬁe??}%ﬁtiodbil‘)illéllﬁgrt\%exs;]()%? %fpyl 11-1, 1-

di met hyl - 2- e Bersent2nyenjienhy| am ne;

N2 o el AR e By o1 ) phenoxy] o 1
15  N-[(2ZR)-Hydroxy-3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl]phenoxy]propyll]-1,1-

dimethyl-2-(5-chlorothienyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyl]lphenoxy]lpropyl]l-1,1-
dimethyl-2-(5-chlorothienyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl]phenoxy]propyl]]-1,1-

20  dimethyl-2-(indan-2-yl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyl]phenoxylpropyl]]-1,1-
dimethyl-2-(indan-2-yl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl]phenoxy]propyl]]-1,1-
dimethyl-4-(methoxyphenyl)ethylamine;

25  N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyl]phenoxy]propyl]l]-1,1-
dimethyl-4-(methoxyphenyl)ethylamine;
N-[(2R)-Hydroxy-3- [[2—cyéno-5 -[[3-ethylcarboxyl]-2-pyridyl]phenoxy}propyl]]-1,1-
dimethyl-2-(5-chlorothienyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-pyridyl]phenoxy]propyl]]-1,1-

30  dimethyl-2-(5-chlorothienyl)ethylamine;
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N-[ (2R) - Hydr oxy- 3-[ [ 2- cyano- 5- [ [ 5- car boxyl ] - 3- pyri dyl ] phenoxy] propyl ]]-1, 1-
di et hyl we (metshoxyphenyl ) et hyl am ne; PCT/US01/22267
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-1,1- dineth |-25'§5 chl or ot hi eny

th
N (2R - tydY NI ) %‘&F@&Sﬁ%yaip@fqdd’&m?w&?%y&]dp&rl 11-1.1

30 dimeth | 5 WO 02/ 07673 PCT/ US01/ 22267
N[(Izg? H§Opi%e&1§gﬁfu[r§5%§1 1 hy! ani ne;

[ 3-ethyl Carmm)]Hﬂh@W Bdp2- mhmmmbomu Plpyiid§Hphenoxylpropyl]l-1,1-
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di net hyl - Hy T{@Zﬁytﬂy{; (ﬁ}ﬁip%)[éni[%-@ boxyl]—E—pyrl?igl]phenoxy%propyl]Y]1p Pyl1]

2?) 'i% }ﬁtyﬁéﬂ({]%zh%g@% ﬁp%ﬂT He%’l) gﬂlglog?%! ]nghenyl ] - 3- pyri dyl oxy] pr opyl

R) - HYCN{J(&R) By{lroRy- Bé[HFﬂ?ﬂﬁb“ﬂ [[4-eﬂﬁlﬂdafb>éw1]pbh@ﬂ>’3 Pyridlyloyylpebpl Oy ]-pr opyl ] ] - 1,

2
i met hyl | am ne;
2R)1°Hyo"r“8§<'§Y5‘3°' {%[‘% 84 ’ﬁ ‘fy H'%t hyl car boxyl ] phenyl ] - 3- pyri dyl oxy] pr opy!
% )1 di nRIR)-FydrbRAME2cpbnd el Iy caboRel Hh&ﬁyu 3-pyr1dyloxy]pro€yl]] 1,1-

JU

droxy-3-[[2 cyano-4-[[ 4- car boxyl] phenyl] oxy]] 1, 1-di et

- (i ndhmemyyﬂ)(émhmr@thlmél)ethvl[am Hydr oxy-3-[ [2-cyano-4-|

N-

hy ;

11 a1 et LRI RER pHER e eebl P RarRklbbeny 13 pyridyionyTpropy-
N-[(2

1-

(2R) - Hy dr, gy L2 iaian2-yhe agboxyl ] phenyl ] - 3-pyri dyl oxy] propyl]]-1,
20 di net hyl - 4- (et hoxyphényl J et hyl'am ne. Phar maceutical Iy acceptable
salts albe M3nOAdrexy-8d[2-eyanhet-Hiwarbosydphgnyld-Gryerdytaxyilohs-dimethil-ch t hey
are admn ni s%glr& BatlilnPceutl cally acceptable salts include acid addition
salts such

N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4—ethylcarboxyl]phenyl]-3—pyr1dyloxy]propyl]]-

:TI\.)

1,1-dimethyl-4-(methoxyphenyl)ethylamine; and
N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-carboxyl]phenyl]-3-pyridyloxy]propyl]]-1,1-
20  dimethyl-4-(methoxyphenyl)ethylamine.

Pharmaceutically acceptable salts are non-toxic salts in the amounts and
concentrations at which they are administered.

Pharmaceutically acceptable salts include acid addition salts such as those

25  containing sulfate, hydrochloride, fumarate, maleate, phosphate, sulfamate, acetate,

citrate, lactate, tartrate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-
toluenesulfonate, cyclohexylsulfamate and quinate. A preferred salt is a
hydrochloride. Pharmaceutically acceptable salts can be obtained from acids such as
hydrochloric acid, maleic acid, sulfuric acid, phosphoric acid, sulfamic acid, acetic

30 acid, citric acid, lactic acid, tartaric acid, malonic acid, methanesulfonic acid,



25 containing sulfate, hydrochloride, fumarate, nal eate, phosphate,

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

et hanesuWonzao®m;73 benzenesul fonate, p- tol uenesul fonate, cpclokexekeul f anat e
and quinate. A preferred salt is a hydrochloride. Pharmaceutically
acceptabl e salts can be obtained fromacids such as hydrochloric acid,

mal ei ¢ aci cthangsulfoniccacadibenzephsydiohisraced, adphenesylfbaigiacidaci d, acetic 30 acid,

itri id i i.d, . A id | oni id, h | foni
acid, 6 vosbRoR PR g8 M alBE AN ¢ acid. bensenesul f oni c

acid, p-tol uenespafandcatiddliychecetitié SNRa¥oSHEThATb£siALddskion daBEhh Aci d, and
qui nic acid. Pharmaceutically acceptable salts also include basic addition

sal ts such these congidng benzathinen ghloepreainieneholioh) dGetbpraleminge, chol i ne,

di et hanql am n . et.hyl enedi am ne, .negl um ne, pr.ocai.ne, alum nu cal cium
1 Ehi e e anediain SEag i, POsuR A EHEh D e Y o1 nc,
when aci di Gokasbigihd, 96dhim, SiRieRfim, SUGaBRe CAAIY When a6t MhctRipgnol are
present. The present invention provides conpounds of Forrmula (1) above

whi ch can greunss syshras ¢atbokyliy asiconighedol ase preisepies. An overal | strategy for

reparin referyed 10 conpounds .described.herein ca e carried out as

desori bed | n t hi CCGBESRbIVERAD QAR Smpaunds ol oy ) fhave Mpeh oo

synthesis ofe p?&%@écfﬁﬁné&ﬁ%&ﬁ‘ﬁé@hmhﬁésng\ﬂMralpit%ég]ﬁﬁbﬁpféﬁé@ﬂé hefl-agrein as a
y

nodel , .one of ordinary skill in the art can readi produce ot her
conpounds cfonmpeangy desembed hevamtanbe cattied owagdeatcsibathih thisl seetndrs Ther e obt ai ned

from comerci al . vendqr Startin 15 terial s .were synthesized using
st andard ¢ CORPlSA O Rt iie ke B PeRn O RP I DR s O - < X
\"V~Ar A Qrbtodolsid@bcibEithertin A MEFEBne AGELRRS silin %eoargbﬁf(r%ﬁﬁl}l A_5DO
Heat O LI Y4 DO D-'t '"D_p heat DII'D
produce other compounds of the present invention.
All reagents and solvents were obtained from commercial vendors. Starting

15  materials were synthesized using standard techniques and procedures.
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A general procedure used to synthesize many of the compounds can be

~ ~p
x>

carried out as described in Scheme 1, above: A solution of biaryl alcohol in acetone
was treated with an appropriate base such as K»oCO3, heated for 15 min. R-glycidyl
nosylate was added and the reaction continued overnight to give the corresponding
10  glycidyl ether (Scheme 1). A solution of the substituted glycidyl ether and excess
amine (e.g., 1,1-dimethyl-2-(4-methyloxyphenyl)ethylamine) in absolute ethanol,



D-, DII Ii jy O1. Lil, collidine Il Aj-y- OOHAA-~AA~AA-AIY
(Ph3P) 4P, 2M Na2CO3 2. 4N HCI/di oxane toluene ethanol Br D/\ I 11 | I
D D D-ViDoe73 0 OH 5 A general procedure used to synt heet/psowens? of the
conpounds can be carried out as described in Schenme 1, above: A solution
of biaryl alcohol in acetone was treated with an appropri ate base such as
K2CO8, heatasdtondrilel THIR, dioxmaegdreay @itier simky Iseliventiia sheapidssticanih suiiebleeact i on

ti d ght tq.give.th di 10 glycidyl eth Sch 1).
A Sol Ut o SFLE SR e e g VTR HER g Sxtess’ amne (6. g,
1,1 di met hy| - 2- (el IRl o). Hyciabsiohs GG WhATBhared B VO

02/ 07673 PCT/ US01/ 67 acetonitrile, : | oxane or any other simlar
sol vent i n Wyhizeapmenferidlee efrrespendingii¢ecbase aith Gk eithgr n gos phase®4M s stirred

overnight at. reflux.. The product i urified,b hr omat ogr. aphy.
Hydrochl%or i‘518Xa§ﬁlsf’i§<m§f"e°r§?‘¥;S’gTeéatania;ﬁmeghot ?%8{&5 ttorpéep@g? &spondi ng free
base with iHeR6I aré Butiasd BNSkhemes 24M 3. di oxane sol ution, or any other
standard nmet hod. Methods to prepare the biarylphenol are outlined in

Schemes 2 and 3.AA-fludrbuebrompbirzonistileriz GINIE nd rentéchwiivBoiopater prdaséinwi t h
boromat e, POLAR! e Biah iAot e, Sl TR IRbA s B S e
e e e S
fluori n® subbi sadiire datboaaty kng additiartal palladium catalysis and then heated for 18 h to
give the fluorine substituted biaryl product.
‘The fluorine is displaced with potassium acetate in acetonitrile in the
presence of 18-crown-6 to give the corresponding phenol (see Scheme 2).
Alternatively, a 2-methoxy-4-bromobenzonitrile can be coupled to a boronic acid
15  substituted arylcarboxylic acid using a catalytic amount tetrakistriphenylphosphine
palladium in a mixture of toluene and 2M sodium carbonate to give a biarylmethyl
ether. Deprotection of the methyl ether (e.g., lithium iodide, collidine) followed by
esterification gives the corresponding biarylphenol (Scheme 3).
In order to use a compound of Formula (I) or a pharmaceutically acceptable
20  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),
25  or transmucosal administration. For systemic administration, oral administration is
preferred. For oral administration, for example, the compounds can be formulated
into conventional oral dosage forms such as capsules, tablets, and liquid preparations
such as syrups, elixirs, and concentrated drops.
Alternatively, injection (parenteral administration) may be used, e.g.,
30  intramuscular, intravenous, intraperitoneal, and subcutaneous. For injection, the

compounds of the invention are formulated in liquid solutions, preferably, in

9



The fluorine is displaced with potassium acetate in acetonitrile in the
presence of 18-crown-6 to give the correspondi ng phenol (see Schene 2).

Al t er nat iw@by976a3 2- met hoxy- 4- br onobenzonitril e can be coupCEUSeIR2267b0r oni
acid 15 substituted aryl carboxylic acid using a catal ytic anount

tetraki striphenyl phosphine palladiumin a m xture of toluene and 2M sodi um
car bonat e tphysiolagicallyicamphitle bhyffers or helntiode probtas stlirersobitionhdankdt hyl et her

e.g., lithi |od e col i.din d terification gives the
Cor Ve pondr i s o RBke s tdgnn ihadBliod M6 somtpan it Fak be S aidletiny o1
Formul a (1)sofil fémPhRT RBRSIVEES du¥pchaceRhablisiely 2t ab bisd NeyRaflizE®r the
treatnent of humans and other manmals, it is normally fornulated in

accor dance fwmﬁcmdm@rﬁoémdnaceutl cal practice as a pharnaceuti cal

conposi ti on. lcilytic c oung]ﬁ ap be adm nistered b dlfferent
oures. Pl udi ngYeRaF AbelERon g aie BF Py Rasicon an damisal e

i nt r amuscul @gr tra@§dheoshl} taabdeihPIIRHRFROn, pereralis abf)%ﬁﬁié(ié?ﬁﬁlbamer
admi nistration. For systemc admnistration, oral admnistration is

preferred. tPde pormadateihre nissttinshd fonmpulaten. e&mi'meaﬁtrmheamcgammldndknmmnbe
formul ated ,into can ti.onal a osaef such. as ul e tabl ets,
and 1iquid Préy %H % f%rlfé‘ﬁmQLE t‘i{g nucqs %%gmsg?fboncBﬁ%gqiﬁsraa ed drops.
Al ter nat i velyidid 2iEddivaivdsPah @&ﬁﬁé@lde?e@genm kY 88 L Qo TRYIIBE Sk!ﬁﬁéjauoﬁ 9., 30

i ntranuscul ar, intravenous, intraperitoneal, "and subcutaneo For

i njectildn, Tlhasmlmmi@dnmgstwlomh@r exareplt] oay be thréughmabatspriys,medtalqui d

sol uti ons, sglr eferably, % WD 02/ 07673 PCT/ US01/ 22267 physiol ogically
conpati bl e BP?SétPE‘e%rorg%glﬁ? iSBPROSIQURS as saline solution, Hank's sol ution,

or Ringer's sol Llfdr%'plcall RaasditdiRn; thk Q@mﬁ@tﬁm@ YRdR 1H9éhti%ﬁ cfaﬂ bR AuBed N

solid formand redi ssol ved or suspended i mediately prior to use.
Lyophi | zedntOf@nmmntsasalmssgelmearpmadmc@ds géneByibt lamivan iadhe ait.st rati on can al so
be by transnuco der nal ans For. tr cosal .or transdernal

or tra
admi ni stration, s@@r?é‘??"é’ltﬁ VAHBrOEIGREE cPH’pf’Wédsﬁﬁgf’la migtgref £a0e npat ed are
used i nst hedeft&frﬁﬂédaay %dm%&tacd%fh%ttmrﬁg ﬁu@é&ogm%%}sl el BOMB chfdpolite art,

and include, for exanple, for transnucosal admnistration, bile sal ts and

fusidic aci I@sdeECg@,ttha/blslogliqal batHifd afithe denhprugpenths age,ysuh:emdsmglt of fheci | i t at e

per meation ‘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
art.

20 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
example, a tablet, or capsule may be administered, for nasal application, a metered

25  aerosol dose may be administered, for transdermal application, a topical formulation
or patch may be administered and for transmucosal delivery, a buccal patch may be
administered. In each case, dosing is such that the patient may administer a single
dose.

Each dosage unit for oral administration contains suitably from 0.01 to 500

30 mg/Kg, and preferably from 0.1 to 50 mg/Kg, of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof, calculated as the free base. The daily

10



10 Transmucosal adm nistration, for exanple, may be through nasal sprays,
rectal suppositories, or vagi nal suppositories. For topical

adm ni st va® ben673 he conpounds of the invention can be forpOl/ased2267nt o

oi ntnments, salves, gels, or creans, as is generally known in the art. The
anounts of various calcilytic conpounds to be adm nistered can be 15

det er ni ned d9paga fonBaeater.g@st prakinpalption tiapspucasalayitanpdesmaluiesch as t he

conmpound | . hel.00i c - | , At he age,
si ze and me‘i%g%i'nsgsﬁﬁ ?‘i’%étf&g‘é?{ogn ) Oané) I?%’g gdFfsgeg%lg{)%l%nlag)lf%g%gl%&gséoci at ed
w th the pabpiesifornttiatiomnatdianaitably 0.0 hesR0%ud aciohgioufidof Borsnilo(Ihe

consi dered are known to those of ordi nar¥ skill in the art. 20 Anounts
)

adni ni st er ebheAcEse gputient sinyihsadpupisigreds for syamplestioni | 90 WRes RHBE2Y.degr ee of
oral biaval fihd . - f j

bi oavai I%abi r%%gdbh}t{% caet ?@é?@@?g#@? lté%%s%%ﬂg\? %{Rﬁ%\/éﬁ 1{5 Ee%ggwggér?n?té?er ed.
Pref er abl y dreekiidposietaron i s in unit dosage form For oral application,
for exanple, a tablet, or capsule may be adm nistered, for nasal

application, a ndteseddereps "Hepenl" of g<kiseasgnplades kit gpelimied toor

transder nal ] i . | r . or patch may be adm ni stered
and for traq{gpﬁc&klgg’gfg{%ﬁoggﬁl@?}@ﬂ%l&c%ﬁ%egélgﬁ%g%y be adm nistered. In each
case, dosing is Bisedset hal disdiged athicinighaYe adited bspevered; ibagidapofi@ise. Each
dosage unit for oral adm nistration contains suitably fromO0.01 to 500 30
ng/ Kg, ¥nd 3festedcaBs.ynaluderhage and mringyalyglated disgases argligosdsiss of Fornula (1) or

a pharnmac i cep I t . ee base.
The daily W&%&%@% P%%ﬁgggf é‘?%gé&g%ss%ég&?%ﬂr&ﬁgggn rg%’gﬁ?f(éﬁasal , oral
i nhal at i on, helad anGAECHHR cod ihju) SgtpsiRindueed f&ve celNd@haye, Suthtaglbtaurs rom 0. 01
ng to 100 ng/ Kg, of a conpound of Formula(l). A topical fornulation

contai ns suiltcaiide aregonngomatalodistess coueRsy PRITedeerraratiedisqayes sugthgs act i ve

i ngredi ent . L0 f. Ok r . 6; .11 r..day, 5
preferably 'g%)c(%l?n%ggg g%%egﬁﬁﬁt& %menx (lilgeiea?@Egﬁdeﬁ%ﬂe({snfg&egci&lgécag?’vc}eﬁﬂfgﬁgfan‘?ss‘:br eadily
appar ents t otenio§ defsiekdi®n] ahxietyh pardé isoRr, wbeehsivercompulsivier@dragpost-of  a

di sease includes, but is not [Imted to ) )
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
heart failure, and nephrosis; hypertension; preventing and/or decreasing renal
20  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.
In a preferred embodiment of the present invention, the present compounds
25  are used to increase serum parathyroid hormone ("PTH") levels. Increasing serum
PTH levels can be helpful in treating diseases such as hypoparathyroidism,
osteosarcoma, periodontal disease, fracture, osteoarthritis, rheumatoid arthritis,
Paget’s disease, humoral hypercalcemia malignancy and osteoporosis.
In a preferred embodiment of the present invention, the present compounds
30  are co-administered with an anti-resorptive agent. Such agents include, but are not

limited estrogen, 1, 25 (OH), vitamin D3, calcitonin, selective estrogen receptor

11



prevention, retardation and prophylaxis of the disease. Di seases and

di sorders which m ght be treated or prevented, based upon the 10 affected
cells, imwoozlersbdbne and mineral -rel ated di seases or di sorBeTAS01/22267
hypopar at hyroi di sm those of the central nervous system such as seizures,
stroke, head traumm, spinal cord injury, hypoxia-induced nerve cell
damage, sudRodBatgEse UitNeGtin reeaTiPrARtagopists: Voﬁ+néé5??ét> ghibjtoss, seesHH2 epi | epsy,
neur odegener.at i di seases such as_..Al zhei.ner'.s di sease, Huntington's

di sease anoe{n%agroﬁﬁ%%élﬁ%@osgﬁ% agessea,ng 3trk}8%stl?gd,lgﬁrr%)§t§fs'e 15 tensi on, depression,

anxi ety, panic dAssthélelispecdbs g Pracencian@iton déscribes @ ibfiod dTafhting 4 aumat i ¢
stress disorder, schizophrenia, neuroleptic malignant syndrone, and
Tour et t e' s RAjigRrcOmMPrisHigsadayvistering ¢t thepgtientcassnonat efra presens eeppusd by t he

our et t &' s BRI ST ARy . Py
ci rrnosi’s, ORgay BEERE R el PERIB T e 367 Bl T ey

preventing amdhidterife ah aaduRCtBO SdmpPEUNd®fictiive/tolal® MmahdéreiNeGn aitatibh Ot i CS
(e.g., am noglycoside antibiotics); %qt. motility disorders such as
di arr hea arRhd&iggentsy obbanm RTH lgvebsulticisetde dgve Ghegipsetasefiechi th  excessi ve

cal ci um absorpti,on _such ar coi dosi s: aut ol mmune di seases. and or gan
transplant rejec ivﬁ?u%%iﬂa@?fﬁwgméeﬁec. ﬁpgflﬂ‘é) I?uné%%fe%tfn%]f)%gpf 418 4, a
preferred enbeseTdRéruf PTH®aRHE 28MEatioR\E NPt Bne hA\R, MoBEEMY toGBROUNds 25
are used to increase serum parathyroid hornmone ("PTH') |evels. |ncreasing

serum I9TH theneHour henrbebhed gufedd abontiwelye hagrsdibouheresiogihowt sishours,

hypopar at hyroi di s ost.eosar co erjodontal disease, fracture,.

oatebar thr 4our o sh@RRa Tapfn P BRE LERBRt Fur BpEEaEEu igultpth ave

hyper cal cemourdrabbid b &y atifl o heRR0610ost thide 18 aB6RTsE! Kges.enbodi ment of the
present invention, the present conpounds 30 are co-admnistered with an

anti-resorptive lageriterngtivie cathedinent o€ theduesebuinventionnihe compaintded est r ogen,
1, 25 (OH)2 vi.tamn D3, calcitonin,. selective en receptor_.11 WO

02/ 07673 PeftidErasepaRn s inSGsE ikl BB o ASEROSGE MO s,
V- Ht- ATf3as echhd Bbdvit bty féur GofdProaidBmani &l do-addhiaRRASPRIR a4 @& and cat hepsin
K inhibitors. Another aspect of the present invention describes a nethod of

treating a repapiiemagesbnpri sing administering to the patient an anount of a
present  compoUNd, SRhly EhEth: &itddiSbERNRe OSpSSH BTk S y paFLT o7 20!V
causes an increase in serum PTH of up to two fold, two to five fold, five to ten fold,
and at least 10 fold, greater than peak serum PTH in the patient. The peak serum
20 level is measured with respect to a patient not undergoing treatment.
Composition of Formula (I) and their pharmaceutically acceptable salts
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
of the compound or salt in a liquid carrier for example, ethanol, peanut oil. olive oil,
25  glycerine or water with a flavoring or coloring agent. Where the composition is in
the form of a tablet, any pharmaceutical carrier routinely used for preparing solid
formulations may be used. Examples of such carriers include magnesium stearate,
terra alba, talc, gelatin, acacia, stearic acid, starch, lactose and sucrose. Where the
composition is in the form of a capsule, any routine encapsulation is suitable, for

30 example using the aforementioned carriers in a hard gelatin capsule shell. Where the

composition is in the form of a soft gelatin shell capsule any pharmaceutical carrier

12



adm ni stering an anmount of the conmpound effective to cause an increase in
duration and/or quantity of serum PTH |l evel sufficient to have a

t her apeutw@ ozméfeext. I n various enbodi nents , the conpoundredmbiReered to a
pati ent causes an increase in serum PTH having a duration of up to one
hour, about one to about 10 twenty-four hours, about one to about twelve
hours, abouwvudrly peeddbbpiepaing disparsions GrisysREnsiABS My Ap sensidareéde fofour s, about
one to about four hours. abg two t.0 _about.fi ho to about
Four  hour s, xartaslpo st feluiostG HRaBRRE bt arcltrporaf®iS b st

enbodi nent @fatin@pfiestm i nvention, the conpound adm nistered to a
patient causes an increase in serum PTH having a duration of nore 15 than
about twenty fouFymenlparepicsalicd@gositiens qonsisisofasoltionor sesperdompis an ant |
resorptive agent. .In additional different di_nents,. Qun

i i stor e uaa gReER e 48 aalbol S Ftk o B LR obriondty GREREHES o
fold, two tguddidally adcdptable\s], k6t eik@ipleqlotlyethyddid g&&edl,ﬁ;ltviﬂﬁ?ﬁfﬂlmongr eat er

than peak serum PTH in the patient. The peak serum evel is neasured

W t h r espedecition,grgehis aher sssamepidier goi ng treatment. Conposition of Formul a
(1) and their pharmaceutical.l cceptabl e salts. whi.ch are active when
given orally ca?@écaﬁﬁ?%?ﬁ{l‘é‘%ﬁ @%lﬂg‘%ﬁﬁﬁ% ?Ietlggfeeftog? oigﬁglaflg% SUSRTa™ P%;enges.
A syrup forspinaiidiom that tday B8 A8Mmaistkred QD8 1ds§ p&ldet of USIAE ISINDHF A acBstoUt | on  of
t he conmpound or salt in a liquid carrier for exanple, ethanol, peanut oil.

olive old, wdngp gowentienabpropeliant sydhtds dichoradighuipramethanedtor i ng agent. Were
the conpositli gln Icff in hhe formof a tablet, any pharnaceutical carrier
routinely UERFQ “05?"8?} ?‘?eng solid fornulations may be used. Exanpl es of

such carriers i nglyslea RBgRRAbY Foih@ai@ €omprise§ h BombOimd dfHemulghdrian,
acacia, stearic acid, starch, 'l actose and sucrose. Wiere the conposition

is in the feramedeuticalypsatmsable palt thergof whichnis agiyaveen edminsteiglimBlis, for 30

exanpl e using th forenmentjoned carriers.in_a hard.gel ati,n capsule shell.

Were the ‘g%h%gi ﬁ18ﬂllligsanh)ﬁr ?Lﬁ’élc?tbqgrﬁggf‘ts’ forsfpp eqoéﬁfl?{lcsﬂgq(is’c apsul e any

phar macgut i({gaétirﬁ,aédcb%uttér?or\e@l& W 1R T Rk LR 1 %32 r'fats @UhdiNgnyhetised f or
s

prepari ng persions or suspensions nmay be considered, for exanple
aqueous gunanalagsl | ul oses, silicates or oils, and are incorporated in a soft

gelatin-capsul e "F)bpellczlll ‘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.
20 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.
No unacceptable toxological effects are expected when compounds of the
present invention are administered in accordance with the present in\}ention.
The biological activity of the compounds of Formula (I) are demonstrated by
25  the following tests:

(D Calcium Receptor Inhibitor Assay

Calcilytic activity was measured by determining the IC5 of the test
compound for blocking increases of intracellular Ca2+ elicited by extracellular Ca2+
in HEK 293 4.0-7 cells stably expressing the human calcium receptor. HEK 293
30  4.0-7 cells were constructed as described by Rogers et al., J. Bone Miner. Res. 10
Suppl. 1:5483, 1995 (hereby incorporated by reference herein). Intracellular Ca2+
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Typi cal parenteral conpositions consist of a solution or suspension of a 5
conpound or salt in a sterile aqueous or non-aqueous carrier optionally
cont ai ni woa2/0pas enteral ly acceptable oil, for exanpl e poPgrURYI/ERE gl ycol ,
pol yvi nyl pyrrol i done, lecithin, arachis oil or sesane oil. Typical
conpositions for inhalation are in the form of sol ution, suspension or
enul si on t HAFTEAY WsE %kﬁ*r’ieﬁib§t1’<¥rr‘é4§1%sexga%ﬁ1]9‘196&ﬁaglﬁ%¢ litg1{7Aan¥or m of an

SeTOPOl ohi AL ORI AL REAR b A AP AL GRI BROGHE, Hor OTEL hane

or trichlororluoronethane. suppository I'on conprises a
conpound of For rTiesproteddues was agfoHowrceut i cal |y acceptabl e salt thereof
which is active when admnistered in this way, with a_binding and/or

| ubricating agent, C¢lby Werg apaintaingd in, hedS0 dlagls ia splectiompmedip APMEM cocoa- but t er
or otherz | o I . IW)SES e| . i nal ogs.
Typi cal Sderéﬂ PEgltr?g@tg rvéﬁggﬁe(}r%lr?r%tﬁl or rruslegj[ni1 %ﬁ%%@%ﬁs@%&%gﬁgghlﬁlg ﬁ§|

agueous or SRICEAMEBHW atehicle, for exanple a cream ointnent, |otion or

paste or areoi n the formof a nedicated plaster, patch or nenbrane. 20
Pref er abl y Yh¥ aehiyesi grpwa updo PR% entluens¥age form for exanple a tablet,

capsul e or netere er gs. 99‘5 t i 1.0d a

si ngl e dose. hloz'(d?]}gec%lg%tﬁ gbﬁgssfe&% %él ca cgﬁpé&%%)gaﬁgivg@%s@g%@c%%
conpounds ofhosptertgbefand siliegRBEPRepd bE3 RN Rifet e@dcdnd wiaB06 danse with the
present invention. The biological activity of the compounds of Formula (I)

are denthhsta2%EIBIA inEBSeastadiechndigeubatador ¢ minwtes #XMRekelsang | nhi bi t or
Assay Cal Cléhgﬁﬂcg?;‘ﬁ%t“l Xéﬁsywéquﬁisggg?&%;)ﬁge&eagﬁ%tﬁ{lm ning the I C50 of the test

conmpound for I ng 1 ncrease rac I Ca2+ elicited by

extracel | ul ar CaR+Celig¥rdizld B3k Owéreqriolesl zmtl Pollate @ KIDOBSS). MhelcBRulALIMaAN
calciumreceptor. HEK 293 30 4.0-7 cells were constructed as descri bed by

Rogers et apellet yas mgpipendedap 10RSsmL p SPEHSH+ and psllsled azaigdy( her eby
i ncor por at e‘%gf%}fuéa%ﬁ-r %?sew&%ﬁn? ‘g%s dolnt@tengﬁgel | ular Ca2+ 13 WD 02/ 07673

PCT/ US01/ 22 ncreases wer I Cl y increasing extracellular Ca2+
from 1 t50 1.75 r8Mdifate- and phosphate-free parathyroid cell buffer (SPF-PCB) contains 20
mM Na-Hepes, pH 7.4, 126 mM NaCl, 5 mM KCI, and 1 mM MgCly. SPF-PCB
was made up and stored at 4 ©C. On the day of use, SPF-PCB was supplemented
with 1 mg/mL of D-glucose and 1 mM CaCl, and then split into two fractions. To
one fraction, bovine serum albumin (BSA; fraction V, ICN) was added at 5 mg/mL
20  (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.
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.
25 5. Following the incubation period, the cells were pelleted by centrifugation.
The resulting pellet was washed with SPF-PCB+. After this washing, cells were
resuspended in SPF-PCB+ at a density of 1-2 x 106 cells/mlL.
6. For recording fluorescent signals, 300 uL. of cell suspension were diluted
in 1.2 mL of SPF buffer containing 1 mM CaCl) and 1 mg/mL of D-glucose.
30  Measurements of fluorescence were performed at 37 ©C with constant stirring using

a spectrofluorimeter. Excitation and emission wavelengths were measured at 485

14



Intracel lul ar Ca2+ was nmeasured using fluo-3, a fluorescent cal cium

i ndi cator. The procedure was as follows: 1. Cells were nmaintained in T-150
fl asks i wa@et/ewsti on nmedia (DVEM 5 suppl enmented with 10% f RCBRUSGOIAR2267e Ser um
and 200 ug/ nmL hygronycin B), under 5% CO2:95% air at 37 C and were grown
up to 90% confl uency. 2. The nedium was decanted and the cell monol ayer was
washed twi cadwd$ hm, prspegivalye- buealibraiel flyelesqsacy PEEYS. igitonin (53ng/ml | t er t he
second wash,, 6 f .10, 0. 02% EDTA | ded and in ed for 4

m nut es at eghfn&{p Vﬁglaflé%i t%gO%%?%EQfaﬁC%r@atF ?gwwiné??“smwﬁ get F?%lg&?éd by gentle
agi tation. 2JdingelrisSEGTANRS MITids-Bhes8s MEGET AR oetoatshtpabh ef ed (100 x g).
The cellular pellet was resuspended in 10-15 nL of SPF-PCB+ and pelleted
agai n by detiteellplagealtigm wangasculgtedipsing thefolomagedpation: 15 Sul f at e- and

phosphate-fyree pa roid.gell huffer £ SPE-PGB) contai.ns 20 nM Na- Hepes,
pH 7. 4, tS12 nﬁf\lﬁeﬁg%l%g ! _I(% ma%%?mw&?%@p@@@“ was nade up and
stored at 4 C. @ Tde@etehiyin® thelsoenti®PEal (i c\WasvisUARER BBMpeandsWedl 1 mg/ nL of
D- gl ucose and 1 mM CaCl2 and the&sisaz)lit into two fractions. To one

fraction, bYsEicubed with ey epmpemsNor velieleiapn contrelofgr Msscendabefoss 5 ng/ nl

20 (SPF-PCB+). This buff was used f shin . ogding mai nt ai ni ng
Che. ool 1 o. Thosrastiihe PRl ot SEGeaRin t2F b RN CRERT, ' 71"\ e
cuvette forcorrfpﬁéaﬁ&kr\%l’@@!é&_c@ﬁ bghliélf @&ﬁgt@%locﬁ; in\@nR&ittlon\WRperidesuspended in
10 nmL of SPF-PCB+ containing 2.2 uM uo-3 (Mol ecul ar Probes) and

i ncubatl®d anammgsbrinaresspeindhe cendepiraldm ofiinfuaceBulap€asT elwier byienaqetular
i ncubation perjod, the cells were pelleted by centrifugation. The
resulting p ¥l'et was washed with SPF-PCB+. After this washi ng, cells were

resuspended in SRFkef&Bt titse BopHsids }haﬂfug lower1CLH Qalues nsth®Calcfum For _
recording fluorescent signals, 300 uL of cell Suspension were diluted in

1.2 nL of Ikrepiof Indibitasdisadshiragnore pifeeadicpmpeynds. riggmpousids bagngigbse. 30

Measur enent.s, of fl uores wer e rfornmed at. 37, Cwith constant stirring
e oF ey e g S T
neasur ed atthdhavikd an ICsq of 10uM or lower, more preferred compounds have an IC5( of

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

(II) Calcium Receptor Binding Assay

HEK 293 4.0-7 cells stably transfected with the Human Parathyroid Calcium
20  Receptor ("HuPCaR") were scaled up in T180 tissue culture flasks. Plasma
membrane is obtained by polytron homogenization or glass douncing in buffer
(50mM Tris-HCI pH 7.4, ImM EDTA, 3mM MgCl») in the presence of a protease
inhibitor cocktail containing 1uM Leupeptin, 0.04 uM Pepstatin, and 1 mM PMSF.
Aliquoted membrane was snap frozen and stored at -80°C. 3H labeled compound
25  was radiolabeled to a radiospecific activity of 44Ci/mmole and was aliquoted and
stored in liquid nitrogen for radiochemical stability.

A typical reaction mixture contains 2 nM 3H compound ((R,R)-N-4-
Methoxy-t-3-3-methyl-1*-ethylphenyl-1-(1-naphthyl)ethylamine), or 3H compound
(R)-N-[2-Hydroxy-3-(3-chloro-2-cyanophenoxy)propyl]-1,1-dimethyl-2-(4-

30  methoxyphenyl)ethylamine 4-10 ug membrane in homogenization buffer containing

0.1% gelatin and 10% EtOH in a reaction volume of 0.5 mL. Incubation is
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WO 02/ 07673 PCT/ US01/ 22267 and 535 nm respectively. To calibrate
fluorescence signals, digitonin (5 ng/nL in ethanol) was added to obtain
Fmax, andvobzompparent Fnmin was determ ned by addi ng Tri sPEGUAII228 M
Tris-Base, 0.3 MEGIA). The concentration of intracellular calciumwas
cal cul ated using the follow ng equation: 5 Intracellular calcium=

(F- Fmi n/ Frrepgyformediin Ighve 7 @ priyetBylego tubes inyan ipe wakr &pvi o qagk tist2ritl; of
lcilyti | Vi | . o
compoune (A28 Sabbt Tpk A ATRR e o AL R R, L

concent r at iaad 26ful exft40asl IHb@np&m-in fl 0099 BtOEDfo? BfinaCednebityttios of aMpounds
were detected by their ability to block, in a concentration-dependent 10

manner, i nckhsd¥eding feackien isdniiaied Dxtthepddition of J0atlepf $0-300 e/l HEK:%Bed by
extr ace'é;“'@éﬁ E')'ran% dindEd @@b&iﬁ@ﬁff&@ IR 13 VA aée%‘gﬁéc o val ues
in the | crum™ " Receptor Tnhibrtor say’are nore preferre

conmpounds.
Conpounds hain, "Jadibuffee05@mdaTEE-Hladnbthitdd Wes BEL a6 spedifiel bindidgds
i nactive. Preferred conpounds are 15 those having an |1 C50 of 10uM or | ower,

nor e pr ef erdetdmirnddvithe 8dditior oh HO-foddexsess ofinplabgled hepplogausigand and onpounds
h | C5 f . . i . Bi i As HEK
nave | S50l M O RS B2, 15,

Receptor ( "filiRiaRontoWes PEBgireded GF/O filtd8 QisingSSBianddl Hawedtdr] 88iess arbl asma
menbrane is obtained by polytron honopgeni zation or glass douncing in buffer
(50nM Ti0; s-phgled pmsqintllatiomfiueband radiewe g tiassessed bhbqyd seiaiddionr a prot ease

i nhi bitor Cc%%kttil?'i | containing | uM Leupeptin, 0.04 uM Pepstatin, and 1 mM
PMBF. Al quofledg'nenbrane was snap frozen and stored at -80C. 3H | abel ed
conpound 25 was radiol abel ed to a r Jksepresi fic activity of 44G /mmole and
was aliquoted and stored in liquid nitrogen for radi ochenmical stability. A

typi cal reacti orNwdlgarumagnetanteapmancspenird Werowperdedi at(eitReiR) SONor400 MHz

Met h -t-3-3 "-nmethyl- 1. -ethyl -1 - - ht hyl ) et 1 : 3H
compound  (Ieniespetshy, BRpr MBSt Bausr AR b P kD 1

- di met hgl - ZtelitbridEnIBRIFBAX MPIS CYdq RiHYARTtRdrinckRy 1A IR LANEDROD is

honogeni zati on buffer containing O0.1%gelatinand 10% EtOH in a reaction
vol une of QOetsadeuteriomethizap]. dphengcal shifts are reported in parts per million (*)

downfield from the internal standard tetramethylsilane. Abbreviations for NMR

data are as follows: s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet,
dd=doublet of doublets, dt=doublet of triplets, app=apparent, br=broad. J indicates

20  the NMR coupling constant measured in Hertz. Continuous wave infrared (IR)
spectra were recorded on a Perkin-Elmer 683 infrared spectrometer, and Fourier
transform infrared (FTIR) spectra were recorded on a Nicolet Impact 400 D infrared
spectrometer. IR and FTIR spectra were recorded in transmission mode, and band
positions are reported in inverse wavenumbers (cm-1). Mass spectra were taken on

25 either VG 70 FE, PE Syx APL III, or VG ZAB HF instruments, using fast atom
bombardment (FAB) or electrospray (ES) ionization techniques. Elemental analyses
were obtained using a Perkin-Elmer 240C elemental analyzer. Melting points were
taken on a Thomas-Hoover melting point apparatus and are uncorrected. All
temperatures are reported in degrees Celsius. |

30 Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatography
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15 WO 02/ 07673 PCT/ US01/ 22267 performed in 12 x 75 pol yethyl ene tubes in
an ice water bath. To each tube 25 uL of test sanple in 100% EtOH is
added, fovoomew7by 400 uL of cold incubation buffer, andP@BEUSM/2226740 nM
3H conmpound in 100% EtOH for a final concentration of 2nM  The bi ndi ng
reaction is initiated by the addition of 50 uL of 80-200 ug/nlL HEK 293 5
4.0-7 nmenbr¥se caredoston k- M?&kﬁﬁlﬁ%légf(??&?o%waslamlml-tfgnqlw&ab@tcb at 40C
for 30 m ol IS5 L Nj 9 I nspecific
bi nding i S”pre t%ﬁ?ﬁ%‘z @gg/elretgﬁe ad |tﬁnol§1m§? 0{%%% Ig&ﬂe}grélgtsoé{%pﬁ Eu(r? abel ed
honol ogous refegatochn anudecylsilyd @aevaaizkd sifibdgelehrdnadtagraphio duppgrt. BheApexrdi ng
reaction is termnated by rapid filtration onto 1% PElI pretreated G-/ C
filters usiAgSdndicaiptrn odiadegylsidyderipatized sidica ggl chiomajpgrapRiciSHPRAS nti | | at i on

flyars usi e _ Fre e . L
Bl oo 1Al dp EEAE SR Ar DY, hadb bt Chidblithy EMBLTD. 555 o
400 Mz  usColgrado e YPECIODSIAQ®as Br OBSIchilhRbgraphic Bupoer andGs 4 @distered

spectroneter. CDCl13 is 15 deuteriochl oroforr’q DVSO-d6 is
hexadeut er i ERfeHBthYS XMG 69 letd.. Kyntp, damsepPRE-1® ds 2 pelymess (Y¥ehtranol .

Chem cal shj; ' | L I m t he
i nt er nal s?d é&%lzlrbgﬁ%é% f%é%‘ﬁ%ﬁks# Pfa%ﬁsgf)ﬁcxg%pg\g@l %{eig%n&sr&% %?&é% bgiélglgj 1g)(rﬁe as
foll ows: s=Go.nNBémY, Nettadt) @elied® istafiltar pildedompsediaf dctd-washedudidtbpbedons
dd=doubl et of doublets, dt=doublet of triplets, app=apparent, br=broad. J
i ndi catlds 2ligaanduvr regisisradritrdemadk efianale Gpay Penvee Goloradmnt i nuous wave

infrared (I r . i ner | nfrared

spect r onet e@uogﬁlgge&t&%? P(yéigf Iﬁto éegﬁg% %§%1?é§fa§8§eg1%{ Wsc 8%@? l#léadgvt\l/élr%e recor ded
on a Nicol eicehRpathésiZd0 D infrared spectroneter. IR and FTIR spectra were
recorded in transm ssion node, and band _positions are reported in inverse
wavenumbers (cm1). Mass spectra wedxampleh on 25 either VG 70 FE, PE Syx
APl 111, or_VG ZAB HF instrunents, using fast atom bonbardnment (FAB) or
el ect r ospr Brepestionyef N-A2RrHydroniddliz-syana-adinearbosyliByses  were obt ai ned

usi ng asPerjyridyHpiRhoRAGT oY BITE M  dilnefia 2VBethlofdehich ik tAPiafitifie wer e taken on

a Thomas- Hoover nelting pol nt apparatus and are uncorrected.
tenperatur ea% 56-1(4@C£'§1?(9-5Efﬁ%rh-%h%ﬁ%&%?c%tig% §é1&' %thyl ester
A solution of 2-fluoro-4-bromobenzonitrile in DMF is treated with potassium
acetate, bispinacolatoboronate (1.1 equiv.) and catalytic PdCly(dppf) and heated for
20  2hat80 °C. The reaction mixture is cooled to room temperature and 4-
bromonicotinic acid (1 equiv.) is added along with fresh catalyst and 2 M NapCO3
and the resulting mixture is stirred at 80 °C for 18 h. Solvent is removed and the
residue is treated with 4N HCl/dioxane in refluxing ethanol for 18 h. The reaction is
evaporated and the residue in ethyl acetate is washed with NaHCO3 (aqueous), dried
25  over MgSOy4 and evaporated to give 5-(4-cyano-3-fluoro-phenyl)-nicotinic acid
ethyl ester.

b) 5-(4-Cyano-3-hydroxy-phenyl)-nicotinic acid ethyl ester
A mixture of 5-(4-cyano-3-fluoro-phenyl)-nicotinic acid ethyl ester from
30  Example la, potassium acetate (2 equiv.), and 18-crown-6 ether (2 equiv.) in MeCN

is heated at reflux in 36 h. The mixture is cooled, aqueous sodium carbonate is
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30 Analtech Silica Gel G- and E. Merck Silica CGel 60 F-254 thin |ayer
plates were used for thin layer chromatography. Both flash and gravity

chr omat ogv@phy76716 WO 02/ 07673 PCT/ US01/ 22267 were carri pdroseynee7E. Mer ck
Ki esel gel 60 (230-400 nesh) silica gel. Analytical and preparative HPLC
were carried out on Rainin or Beckman chromatographs. ODS refers to an

oct adecy! siadg¢d @@ratmmam@nsiemp@@ugeDvmrghﬁéﬁl@gmpﬁﬁ@vagebtpfmtqdWgh Apex- ODS

i ndi cates a derivatized. s r i C support
5 having a ﬂ@hﬁﬁ%‘im% ts#q?lagu%(fuféay&f 1s§1eutra%gew%lgﬁ§é-ﬁ&sg rge(r%a grgr aphy,
Littleton, Et@%codﬁdpoveYM%(@Saﬁﬁéﬂceh@até@ ﬂaﬁl&lﬁbﬁ) BREREH edihing Support and
is a regi stered trade YMC Co. Ltd i/oto Japan. PRP-1(r) is a

pol yneric (chtomasograplyi givesys e aveane)- hydiparaberyhappetinie aeid 6Hyl esieid | s a
regi stered trademark of Hamlton Co., Reno, Nevada) Celite(r) is a filter
ai d conposed of acid-washed di atomaceous 10 silica, and is a registered

tradenark of sNaRVyddoS3-RbHranyRRedfxy-pHeh Pl aféotiniE 2¢il@thyl@sfere gener al
procedure described above.the foll owing conpounds have been synthesized:

Exanpl e 1 Pr eparAtiistrodt the f{(2Ryardysthpdapxg-php @yl pyimntnis af jds:ted r boxyl ]-3 15
ri dyl ] pheno 0 di met hyl - 2 oth nyl.)e ne a

Y470 hho-caerom s @1 HEion PRPLE trbardls 2 Gt MASGERET0;

2-f1 uor o- 4- b GIbENZ AR 1Ee'l 1%&{1& )%cét&é lsfﬁ@ate@ at¥e1lix BP@@ES'THéThnﬁﬁFet at e,

bi spi nacol at oboronate ui v catalytic PdCl2(dppf) and heated for
20 2 hat 80cédled lmena:eaaateﬂmakenuqimr}ég@ anct(scdxadcte(bmtdlcem}ﬂenqwﬁaffbce and 4

bronmoni cotinic acid (1 equiv.) .is add Lth fresh catal yst. and 2 M
Na2C08 andrgdic ?@g{‘}gsﬂrﬁ aﬁliegt"ﬂflbbrﬂ%e g’f‘?‘f? (é‘@) cengepfra Tg %%réil ée nt is
renoved anohtclé],grr11 g_qﬁ_e re Cﬁe&l{)ﬁggﬁ-&gwﬁlgmm M@%pg@gg in refluxing

et hanol for tron vaporated and "t he residue in ethyl
acetate is washed with NaHCO3 (aqueous), dried 25 over MgSO4 and evapor at ed

to give 5- (d%—N-mm <Ry drlos §s30H 2o ganyd-3-[[5-earboryll-3asyiritlyl blepdxyd pirepyl]1o)
5- ( 4- Cygno- 131 gylggwdrhtmé&qﬁm 15mied d ethyl ester A mxture of
5- (4-cyano-3 lerljee 134 é-@—&la%gtsl R! o%ﬁﬁ&lﬁle%cmfl ph%ﬁﬁ?—l}ucfo'ﬁﬁ@ acid ethyl

ester from Example 1c (1 equiv.), lithium perchlorate (1 equiv.), and 1,1-dimethyl-2-
(5-chlorothienyl)ethylamine (1.1 equiv.) in dioxane is heated at reflux for 48 h. The
mixture is cooled, concentrated, taken up in HO, extracted with CHpCly. The

20  organic extracts are washed with brine, dried over MgSOy, concentrated, and
purified by flash column chromatography to afford N-[(2R)-hydroxy-3-[[2-cyano-5-
[[5-carboxyl]-3-pyridyl] phenoxy] propylll-1,1-dimethyl-2-(5-
chlorothienyl)ethylamine.

Example 2

25  Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-5-[[S-carboxyl]-3-

pyridyl]phenoxy] propyl]}-1,1-dimethyl-2-(5-chlorothienyl)ethylamine
To a stirred solution of the compound from Example 1d in dioxane is added

2.5N NaOH (aqueous). The resulting solution is stirred at room temperature for 18
h. The mixture is concentrated , taken up in H»O, acidified with 2N HCl to pH= 4

30 to give N-[(2R)-hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyllphenoxy] propyl]]-
1,1-dimethyl-2-(5-chlorothienyl)ethylamine as its bis-hydrochloride salt.

18



30 Exanpl e la, potassium acetate (2 equiv.), and 18-crown-6 ether (2
equiv.) in MeCN is heated at reflux in 36 h. The m xture is cool ed,
aqueous swvaoueiecar bonate is 17 WO 02/ 07673 PCT/ US01/ 2226 7PCHaid&d2267d
stirred at roomtenperature overnight. The m xture was extracted with
ether (discarded). The aqueous layer is neutralized with 1IN HCl, extracted
with EtOAc, dried over MySO4, and daspMedated. Purification by flash

R L T ey
ethyl estery h“%“’méigl?ﬁ? i, 1 idieiyi2: (gy(fy;,oz 3B isierhenyl 5-ni cotinic acid

ethyl esterfrom I'b (1 équiv.), podtassium carbonate (2 equiv.), and
R-gl yci dyl - 3- ni Amikemne efias ebinpowidefrérh Bxguiple )c (lreqade), hﬁ&um@eﬂ@hhﬁﬁd at

reflux in 24 h.. The m xture 10 is coaql ed, concentrated, gken up in H20 and
i s extract éd S dadhil da@é'tha%é(mﬁﬁw Bleutiping 41 | £GnY.)4p d10XaR%HISd i t h

brine, drieg,qyek ré\fﬂﬁ 4§ ang ﬁflfedis LBo1eh [ Ohentzat tpd, & i up in HH0, d)

(4- cyano- 3-'R-oxi rany hoxy nicotinic acl

N-[ ( 2R) - Hy dexmayted wWifhXCHyEGO 'ﬂte[({rgarﬁcaé)bmcgsl dre {szamedlvdm ﬂ)rp’fﬁadﬂé’dlc]wepr opyl]] 15
1, 1-di et hy] - 2- (5-chl orot hi enyl ) et hyl am ne_ A m xt
5- (4- cyano- Mgﬁoéx‘?‘-’rn&ﬁ‘w% RBsk Puipfiechiy ﬂaﬁhlcéﬁkfiHhFlgoﬁ’@f%r@PMWN 63 )sr from

Exanple I c t 1-di net hyl -
(5-chl orot hllgen&ﬁpg I[h y%b%ﬁ[??h?ﬁéa%&&@f]%ﬁ] d&l@g%ﬂno\eky? groﬁgg %é refl ux for
48 h. The dimethyl-a- (hr&iaﬁ@jrl@dhylammeentrat ed, taken up in H2Q extract ed with
C11202. The 20 organic extracts are washed with brine, dried over MgSO4,
concentrated, and purified by flash colum chromatography to afford

N[ (2R) - hydr oxy- 3-[[ 2- cyano-5- [[5- rbo>i L] - 3- pyridyl] phenoxy]
propyl]]-1,1-dinethyl-2-(5- chlorot t hyl am ne. Exanple 2 25

Preparatio [ vl ] - 3-
pyridyl] phglr)1oxf/l]NitE)(gntz)g%N i J.)m?jll%?r({%tﬁhﬁg%gﬂﬂ%gc[ﬁ g?lg)t%ﬁ?‘g)r?yl )ethylam ne To a

stirred sol pyridyl]pifenvky] moppli:bd- dmmnhﬁ@(ipﬂm-lzwl)eth)damme is added 2.5N
NaoH (afieous) - Q0 e solution ofthe compound from Exampie 3 in tonane W added & ' "

2.5N NaOH (aqueous). The resulting solution is stirred at room temperature for 18
h. The mixture is concentrated, taken up in H»O, acidified with 2N HCl to pH=4 to
give N-[(2R)-hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyl]phenoxy] propyl]]-1,1-
dimethyl-2-(indan-2-yl)ethylamine.

20

Example 5
Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl]
phenoxy]propyl]]-1,1-dimethyl-4-(methoxyphenyl)ethylamine
A mixture of Example 1c (1 equiv.), lithium perchlorate (1 equiv.), and 1,1-

25 | dimethyl-4-(methoxyphenyl)ethylamine (1.1 equiv.) in dioxane is heated at reflux
for 48 h. The mixture is cooled, concentrated, taken up in HyO, extracted with
CH7Cly. The organic extracts are washed with brine, dried over MgSQOy,
concentrated, purified by flash column chromatography to afford N-[(2R)-hydroxy-
3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl] phenoxylpropyl]]-1,1-dimethyl-4-

30 (methoxyphenyl)ethylanljne.

19



The m xture is concentrated, taken up in H2O acidified with 2N HC to
4 30 to give

(2R) - Wappeas78- [ [ 2- cyano- 5- [ [ 5- car boxyl ] - 3- pyri dyl ] pherorypo2eqyl | ] -

di met hyl - 2- (5-chl orot hi enyl )et hyl ami ne as its bis-hydrochloride salt.

h.
pH=
N[
1,1-
18 WO 02/ 07673 PCT/ USO01/ 22267 Exanple 3 Preparation of

N-[ (2R) - Hydr oxy-3-[[ 2-cyano-5-[ [ 5- et hyI car boxyl ] - 3-pyridyl]

phenoxy] propyl]]-1, 1-di met hyl -2-(in 'lé(k) ethylam ne A mxture of the
conmpound from Exanple Ic (1 equiv.); m perchlorate 5 (1 equiv.), and
1, 1-dinet hyﬁre%afdt{tﬂ%fﬁ-{&@)qqiuﬂoﬁmmﬁzfc}aﬂo Sq[5-darbokyl]dL 0Oxane is heated at
reflux for 48 h. The m xture 1s cool ed, concentrate taken up in H20
extract ed vpyridyChibehaxy] irepylily dsi- dlmethyhft-(meﬂmayphﬁtyé)dﬂvjlamuteri ne, dried
over SO4, concentrated, and purified hy flash col um_ chromatqography to

N-[ (2R) 2 hydr oxyl®a plimedspkyi [tb%cfé?mnéémﬁw}mlg 509 ikEng 15rdfeky |

propyl]]-1, ration of
N[ (2R) - I—Iyd21 ;5)1}(1& agj}'[i(??}éﬂ%us a(ng'}fft@ car oxy Hl]%ﬂt I;%rff)g?/??ggg%%?(g B
propyl]]-1 dondmtﬂtdalytakan (1p EthQOZaqiﬂlfﬁﬂhwthaZN Rl 1<5pHIa %o%ﬁvaNQ(ﬂGol ution of
t he corrpound from Exa in dioxane is added rfl(laqueous) The

resul ting sllﬂdﬂ‘?’iYO%[lizsCY§tlﬁ"|5r[&J‘C%PO*YJB%THYB%]&P}&PB’HQ Hfﬁ?yl]ﬂSl ldimethgl-fi xt ure is
concentr at géjnetﬁ(gésﬁngﬂe{hgla%g [aC| dified with 2N HC1 to pH= 4 to give

N[ (2R) - hy [ 5- car boxyl ] - 3-pyri dyl ] phenoxy]

propyl ]Ji0- 1, 1- di net hyl - 2- (i ndan-2-yl ) et hyl am ne. 20 Exanple 5 Preparation
of N-[(2R)-Hydroxy-3-[][ 2- cyano 5 [[ 5-et hyl carboxyl]-3-pyridyl]

phenoxy] propyl 11-1, 1-di et hyl - @!@E}Eﬂﬁznyl )ethylamne A m xture of

(I]—Z“x ?rerTlhgl Cl() f‘ﬁ%%‘?@ﬂ} %‘Q%{/‘an%? %%g%tl ea'ﬁf:’ tﬁy!cﬁr%‘?x ﬁ;%gyfléyﬁeat ed at
refl ux forplfémg&‘ggﬁgw 13m§,eﬂﬁ,lgqu@ﬂlomgg@ﬁﬁ§gtﬁ hifine t 2ken up in H20,

extracted wth he organi c extracts ‘are vvashed with brine, dried
over MySO4,

15  a) 6-(4-Cyano-3-R-oxiranylmethoxy-phenyl)-pyridine-2-carboxylic acid ethyl

ester.

Utilizing the procedure outlined in Example 1a-c but replacing 4-
bromonicotinic acid with 6-bromopicolinic acid in Example 1a give 6-(4-Cyano-3-
R-oxiranylmethoxy-phenyl)-pyridine-2-carboxylic acid ethyl ester.

20
b) N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-ethylcarboxyl]-2-pyridyl]
phenoxy]propyl]]-1,1-dimethyl-2-(5-chlorothienyl)ethylamine

A mixture of Example 7b (1 equiv.), lithium perchlorate (1 equiv.), and 1,1-
dimethyl-2-(5-chlorothienyl)ethylamine (1.1 equiv.) in dioxane is heated at reflux

25  for 48 h. The mixture is cooled, concentrated, taken up in HyO, extracted with
CH»Cly. The organic extracts are washed with brine, dried over MgSQOy,
concentraied, and purified by flash column chromatography to afford N-[(2R)-
Hydroxy-3-[[2-cyano-5-[[3-ethylcarboxyl]-2-pyridyl] phenoxy]lpropyl]]-1,1-
dimethyl-2-(5-chlorothienyl)ethylamine.

30
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concentrated, purified by flash colum chromatography to afford

N-[ (2R) - hydr oxy- 3-[[2-cyano-5-[[5-ethyl carboxyl]-3-pyridyl]

phenoxy] pyepyviey3 1, 1- di met hyl -4 30 (et hoxyphenyl ) et hyl anP@®RUSLIR290D

02/ 07673 PCT/ USO01/ 22267 Exarrpl e 6 Preparation of

N-[ (2R) - Hydr oxy- 3-[ [ 2- cyano- 5-[ [ 5-car bOX)i 1; 3- pyridyl]phenoxy] propyl]]-

1, 1-di net hyl - 4- ( met hoxyphenyl ) et hyI Exapwled 1o g st rred sol uti on of the

conmpound fr ane added 5N Na and is

StiTred at TRt TR i SRS A PR GRRR 20 0" aken

up in H20 Lh . Riendletsvl R)

hydr oxy- 3- [ %g}ggg%m] 1'?2?%{0@%31/??5%’?? dy 3]q)p?hlz}d%{l}]{@pr opyl]] -

1, 1-di net hyl - 4 Tmsﬂrmed/mhﬂrwﬂ of ehdgdnagaune froh Efxapip 76 il di%memrausaﬂd@h of

N[ (2R) - Hydr -3-[[ 2- cyano-5-[[ 3- et hyl car boxy! pyri

phenoxypr ongwﬁ Oﬁjlgaqar:%e e zeswel@ngﬁ %Fl%@msgw%i)awm t&mpﬁ turg £01 8

8 (4-Oyano i3 Tl Bs-BaKed R b P YLl bBRiRISAIPEN Cl%gf‘q—%t%t hyl
fned i ut

ester. Utilizing t e procedure ou. Exanp acing 4-

br ononi cot i gwe:Na[@Ri) Hyﬂfra»xﬁab[r[bnpmioci}[[3Ftiad:>oenyl]dz-pyncﬁol]apmhexy]pﬁ)pgl]]ﬁe

6- (4- Cyano- 3- R-oxiranyl met hoxy- phenyl ) - pyri di ne- 2- boxylic acid ethyl
ester. 20 b})lﬂll]flﬁtbﬁyzfﬁ}dmdwh@m[l ephydming aSIther %@%( SR | - 2- pyridyl]
phenoxy] propyl]]-1, 1-di net hyl - 2- (5- chl or ot hi enyI )ethylam ne A m xture of
Example 7b (1 equi v.), l'ithium perchlorate (1 equiv.), and 1,1

di met hylo- 2- (5- chl or ot hi enyl') et hyl amBExaniple 9 equiv.) in dioxane is heated at
reflux 25 for 48 h. The m xture is cool ed, concentrated, taken up in H20O

extract ed vWreparationcfN-[(RRe- I@Y‘B‘&PW@ -B3cyana-5-[B-ethylearhaxylir-3-pytidyHe, dri ed
over S, , con r n h col unm chromat ogr aphy to
o Tor 00N [ PO R PG RBeua indn BV e TatnbR ) S5 o oo ¢

phenoxy] propyl ] ] A Inikture of Example 7b (1 equiv.), lithium perchlorate (1 equiv.), and 1,1-

dimethyl-2-(indan-2-yl)ethylamine (1.1 equiv.) in dioxane is heated at reflux for 48
15 h. The mixture is cooled, concentrated, taken up in HpO, extracted with CH,Cl.
The organic extracts are washed with brine, dried over MgSQOy4, concentrated, and
purified by flash column chromatography to afford N-[(2R)-hydroxy-3-[[2-cyano-5-
[[3-ethylcarboxyl]-2-pyridyl]phenoxy] propyl]]-1,1-dimethyl-2-(indan-2-
ylethylamine.
20
Example 10
Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-
pyridyl]phenoxy] propyl]]-1,1-dimethyl-2-(indan-2-yl)ethylamine
To a stirred solution of the compound from Example 9 in dioxane is added
25  2.5N NaOH (aqueous). The resulting solution is stirred at room temperature for 18
h. The mixture is concentrated, taken up in HpO, acidified with 2N HCI to pH= 4 to
give N-[(2R)-hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-pyridyl]phenoxy] propyl]]-1,1-
dimethyl-2-(indan-2-yl)ethylamine.

30 Example 11
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di net hyl - 2- (5-chl orot hi enyl ) et hyl ami ne. 30 20 WD 02/ 07673 PCT/ US01/ 22267
Exanpl e 8 Preparation of

N[ ( 2R) - By@pxx738- [ [ 2- cyano- 5- [ [ 3-carboxyl]-2-pyridyl] PCT/US01/22267
phenoxy] propyl ]]-1, 1-di rret hyl - (5 chI or ot hi enyl )ethylamine To a stirred

solution of_the corrpound rom Ex ioxane is added 5 2. 5N NaCH
(aqueous) . Husparation ef .M@erﬂw%h%ﬂéﬁwmeé [Q'eﬁhdl?ﬁfl?%]e?'ab’ﬂfiél]f or 18 h.

R B o A
phenoxy] propyl ] |A ndixédr&loMEtiyile 2b (ﬁecﬁh{r 9”19111%%&})16&@(‘1%% AR 1,1s

bi s-hydrochl oride salt. 10 Exanple 9 Preparation of

N-[ (2R) - HyCﬁlWWMt(F@WMl)F@Sla@M{IChﬁmXyir] dipxqnpris tgatqd at reflux

heno ro ndan- a t.yre of
e 2 57 184k b Todi o BBtk ek B o0 gty it

di met hyl - 2-CHRARN "BreYord AW tARts e letslikd%tﬂynﬁe tRedbRr eSS heated at
reflux for 48 5 h. e mxture i s cooled, concentrate taken up in H2Q

extracted wionpen@Ezgl and Pllrff@ddlqushmblmdmmatag@phm%@ﬁordm (2By)4 ne, dried

o for 0 N1 (28 Oyl By ase pib e Riaies e e ouRp B Byt  ayi | phonoxy]

propyl]]-1, thyl am ne. 20 Exanple 10 Preparation
of N\[(2R) d&g%ﬁ?ﬁ?%ﬁ%%&%ﬁgﬁge% l[a%ﬂéﬂfar boxyl]-2- pyridyl]phenoxy]

propyl ]3¢ 1, 1- di net hyl - 2- (i ndan-2-yl )ethyl am ne To a stirred solution of the
conpound from Exanple 9 in di oxane [ s adde 25 2. 5N NaOH (aqueous). The
resulting solution is stirred at r ature for 18 h. The m xture is

(2R -y By P A B o S e o) O
propyl ] ] - 1, gyridiiljphlehyxy]propyida;12divhethy Iy meihio’yphenyl)ethylamine
To a stirred solution of the compound from Example 11 in dioxane is added
15 2.5N NaOH (aqueous). The resulting solution is stirred at room temperature for 18
h. The mixture is concentrated , taken up in HyO, acidified with 2N HCl to pH= 4
to give N-[(2R)-hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-pyridyl]phenoxy] propyl]]-
1,1-dimethyl-4-(methoxyphenyl)ethylamine.

20 Example 13
Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-
pyridyloxy]propyl]]-1,1-dimethyl-2-(5-chlorothienyl)ethylamine

a) 2-Bromo-3-inethoxy-pyridine

25 A solution of 2-bromo-3-hydroxy-pyridine (1 equiv., Aldrich Chemical
Company) in THF is treated with NaH (1 equiv.) at 0 °C for 30 min. Methyl iodide
(1 equiv.) is added and stirred for 18 h. The reaction mixture is evaporated, the
residue is taken into ethyl acetate, washed with 5% NayCO3 (aqueous), dried over
MgSO4 and evaporated to give 2-bromo-3-methoxy-pyridine.

30
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30 Exanple 11 21 WO 02/07673 PCT/ USO1/ 22267 Preparation of

N-[ (2R) - Hydr oxy- 3-[ [ 2- cyano-5-[ [ 3- et hyl car boxyl ] - 2- pyri dyl ]

phenoxy] pyepyviey3 1, 1- di met hyl - 4- (met hoxyphenyl ) et hyl am neP@r/wsxt22ee of
Example 7b (1 equiv.), lithiumperchlorate (1 equiv.), and 1, 1-

di met hyl -4-lgrret hoxyphenyl )et hylam ne (1.1 equiv.) in dioxane is heated at
reflux 5 flo3-Methoxyipwridingti2-¢arbpsiteileo| ed, concentrated, taken up in H2O

t ted with 2C12. T i t t h it h isne, dried
over NoSOn.  corbnErar 2 SENEC Hubr BB BYTPY TER Ui SISO aphy o
af 1ord N [ (R IFRAEXT 10D 2NN STh Rabt I GHROHboARY ey

phenoxy] propyl]]-1, 1- di nmet hyl - 4- (nmet hoxyphenyl ) et hyl am ne. Exanple 12
Pr epar at i orresiflueNis [t{k2R)intielettryd ayet@e] ¥2hed awith-e Na3COgr(bquepird); @ded over

pyri dyl ]_phenoxy] opyl]1]-1,1-dipet - 4- t hoxyphenyl ) et hyl am ne To a
stirred Ssolelﬁggéﬁ agﬁﬁe{’%@]‘%ﬁ%&}ﬁﬂ W%%XEX “ée“g'fxﬁgﬂn tl§xane i s added 15
2. 5N NaOH (aqueous). The resulting solution is stirred at roomtenperature
for 18 h. The m xture is concentrated, taken up in H2O acidified with 2N
HC to pH= ¢ 6-Brome-3anethoxy-pyridine-2-carbonitrile

N-[ (2R) - hyd -3-[[2- -5-[[3- boxyl ] - 2- i dyl ] ph 1] -
IR O T e PTG N )

N-[(2R) - Hy o P ithaN. sidcihldi i l]-3-

pyri dyl oxyﬁ%%éﬁ?ﬁt@lﬁ %ﬂ?ﬁ%@ﬁ%ﬁg:@?g¥%ﬁ?2?€¥%ﬁgﬁ€€?’gt hyl am ne a)

2- Br onor3- nebbisybuyfanittifeandSs Aeged attrefix fofr 18- hbriheweadtiby etiotaye ipyri di ne (1
equiv., Aldrich Chemcal Conpany) in THE is treated with NaH (1 equiv.) at
0 C for 30 §¥rRcratge: th residigig taken mte gyl aoetate, vepgbedvidhd %Np2G¢@3 for 18 h.

lggt ;te 2?t :Na %‘gﬁ’ﬁ% ? %70 @8%@%&@%&%&?)2%1?%%5&3{?2 ¢ b%g%&{gaﬁﬁgéeg:oor at ed
to give 2- bromo-3BmerioRe-pyrifitet HedrBonifile. '

15 d) 4-(6-Cyan6-5-methoxy-pyridin-Z-yl)-benzoic acid ethyl ester
A solution of 6-bromo-3-methoxy-pyridine-2-carbonitrile from Example 13c

in toluene is treated with 2 M NapCO3 (aqueous), 4-carboxylphenylboronic acid (1
equiv.), ethanol and catalytic (Ph3P)4Pd) and is heated at 80 °C for 18 h. The
reaction mixture is evaporated and the residue is dissolved in ethanol with 4 N HCl

20  in dioxane and heated at reflux for 18 h. The reaction mixture is evaporated, the
residue taken into ethyl acetate, washed with 5% NapCO3 (aqueous), dried over
MgSO4 and evaporated to give 4-(6-cyano-5-methoxy-pyridin-2-yl)-benzoic acid
ethyl ester.

25  e) 4-(6-Cyano-5-hydroxy-pyridin-2-yl)-benzoic acid ethyl ester
A solution of 4-(6-cyano-5-methoxy-pyridin-2-yl)-benzoic acid ethyl ester
from Example 13d in collidine is treated with Lil and heated at 120 °C for 24 h. The
reaction mixture is evaporated, the residue is taken into water and neutralized with 1
N HCI. The resulting precipitate is collected and dried to give 4-(6-cyano-5-
30  hydroxy-pyridin-2-yl)-benzoic acid ethyl ester.

23



22 WO 02/ 07673 PCT/ USOL/ 22267 b) 3-Met hoxy-pyridine-2-carbonitrile A

sol ution of 2-brono-3-nethoxy-pyridine fromExanple 13a in DMBOis treated
wi th NaCwav2/43@ C for 18 h. The reaction m xture i s evappPCBUsSw,/22247e
residue is taken into ethyl acetate, washed with 5% Na2CO3 (aqueous), dried
over 5 MgSO4 and evaporated to give 3-met hoxy-pyridine-2-carbonitrile. c)
6- Br onp- 3- rﬁﬂﬂéa@ywﬁ-emanﬂn@ah%mmdmez Y-denzair geidsthyl ester

3- et hoxy- pyri di 811tljnltrl e f CCl4 .is treated with
N- br omosucci ni m‘gém(tfre C?mgﬂ'ﬂf‘d f&?@%ﬁ?‘n}%ﬁfﬁ@qw%‘? PSBB Lt yronitrile

and i s heat@ébonhtel(@lebniv.)f &id RﬁglﬁldyT%lt@s&;zb@@quﬁ@w{\gequ& ) Bveaehaised, the
residue is taken into ethyl acetate, washed with 5% (aqueous), 5 %

Na2S2CB ( adieetsds) refluxiind4 by dihe mistote wn@lc@qbspmeeuaw@, igtaken gp in HyO

o (oo oy o B 0 ATARGR, T SO aitfagtsarnyrshed v ineofiied on of

6- br ono- 3- rwehpf'%smy hhdlbAReRT A ROIFEE l(6- cfyalwrs%&ﬁaﬁylﬁle&r%ﬁy-pyﬂdﬁm uene is
treated with 2 Na2COB8 (aqueous), 4-carbokyl phenyl boronic acid (1

equiv.), etHxhenzowragidethpl gsterc (Ph3P)4Pd) and is heated at 80 C for 18 h.
The reaction mxture is evaporated and the residue is dissolved in ethanol
with 4 NHCO 20 in dioxane and heated at reflux for 18 h. The reaction

mxture is Q\Mp@mtmfhm&ys [[2-R$A1E018- g%ﬂz&ﬁﬁllchmd%yﬂbhb!ﬁ ylpget ate, washed with

5% Na2CO3 (aqueous), dried over evaporated to give

4- ( 6- cydno- @mgtlquﬂprqmd]]dl,hdﬂngthyl-béﬁzhlocommq’l)eﬂiyhg&hlmst er. 25 e)
4- ( 6- Cyano- 5- hydr oxy- pyridi n- 2- 5\3% benzoic acid ethyl ester A solution of

4- ( 6- cyano- 5- metAh &S el Bxamople 4By Clirgrivoh Hihiwp perhlaypte 65 e@Hv. ):faﬁlérh]Exanpl e
13d in col l(th S{l bS(S c'h?cf%t‘fl%n Jgt}ﬂ?f%ghl}cag &@% Zﬂltcﬁ{z ajn%(fs l%afte(?iratt ?éhlﬂ( 18The

reacti on mx evap orat enin

neutral i zed48/hthhe1nu>&hﬂd(i$ cooléd; cbﬂ&ﬂtrhﬂeﬂ,ga]ﬁﬁrﬁgj RIHED eexuscte@bvhtﬁmegm nd dried
to give 4- (6 cyango-5 30 hydroxy-pyridin-2-yl)-benzoic acid ethyl ester. 23
VO 02/ 07673 Iscorgunegxtyacissare was ed with brine, dried over MgSOy4, concentrated and

15  purified by flash column chromatography to afford N-[(2R)-hydroxy-3-[[2-cyano-4-
[[4-ethylcarboxyl]lphenyl]-3-pyridyloxy]propyl]]-1,1-dimethyl-2-(5-

chlorothienyl)ethylamine.

Example 14

20  Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-carboxyl]phenyl]-3-

pyridyloxy] propyl]]-1,1-dimethyl-2-(5-chlorothienyl)ethylamine
To a stirred solution of the compound from Example 13g in dioxane is added

2.5N NaOH (aqueous), and is stirred at room temperature for 18 h. The mixture is
concentrated, taken up in HpO, acidified with 2N HCI to pH= 4 to give N-[(2R)-

25  hydroxy-3-[[2-cyano-4-[[4-carboxyl] phenyl]-3-pyridyloxy] propyl]]-1,1-dimethyl-
2-(5-chlorothienyl)ethylamine.

Example 15
Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-
30  pyridyloxy] propyl]]-1,1-dimethyl-2-(indan-2-yl)ethylamine

24



f) 4-(6-Cyano-5-oxiranyl met hoxy-pyridin-2-yl)-benzoic acid ethyl ester A

m xture of the conpound from Exanple 13e (1 equiv.), potassium carbonate
(2 equi vWO orem7R- gl yci dyl - 3-ni t robenzenesul fonate (1 equP@T/USéwR2267%et one i s
heated at reflux in 24 h. The m xture was cool ed, concentrated, is taken up
in HO 5 and is extracted W|th et hyl acetate. The organi c extracts are
washed with bri nd migireel Exipegle quihY ligdweasrahiaralg (1 eqwivdomd 1.1-

4- ( 6- -

o e b SR Bkl ONERL B Ik ker - O
pyri dyl oxy]rprm:yﬁﬂx]turk,1dcdjléﬂsbb¢den&até5-t@1tﬂnarpqhmzemeb;br@ét&ybvammezcﬁgm xture of
ExarrpIeOc 1 equiv.), lithiumperchlorate and 1, 1-

u )
di net hyl - @@E%ﬁa BEUFACETAFE P@siegh ith prang; drig @Yifw%@g304 [coBENAIeE: i s heat ed at

reflux ign i n H20
extract ed vg‘t&ﬁﬁ&%@%ﬂk&( e g%‘%%%lggﬂaggvt troaag{%gggli &%V\gg% é%gth&anﬁe dried
over MISO4, [[4-etheratboayBpheanl-3Lpyidid:fyi@dpay]-1, 1 dshet@pl-2ymndahromat ogr aphy to
afford N [(2R) hydr oxy- 3-[[ 2- cyano- 4-

[ [ 4- et hyl carlsthdmpiageny| | - 3- pyri dyl oxy] propyl ]]-1, 1- di met hyl - 2- (5-

chl orot hi enyl ) et hyl am ne. Exanple 14 20 Preparation of

N-[ (2R) - Hydr oxy- 3-[ [ 2- cyano- 4- [ [ 4- car boxyl ] phenyl ] - 3- pyri dyl oxy]

propyl ]]-1, 1-di met hyl - 2- (5- chl or ot hEgmyiblecttighy! ami ne To a stirred solution
of the compound from Exanple 13g in dioxane is added 2.5N NaCOH (aqueous),

and is i rl?waeatimmfrl‘ﬂ-t[@mdlﬁdmxg&[de-cxzauh‘l [[Fhearbbxyliphenyl-3-concent r at ed,
taken up in H2 ed wi.th 2N H H=.4 to give N[(2R 25
hydr oxy- 3- [Q”Z“&’%’Wg i ‘?W‘%Q?ﬂ?ngw&?ﬁ?ﬁa@m&yrl dyl oxy]

g;ggglrgl én of Rﬁ?g% {@g‘ﬁg))%ymfgﬁﬁ @ﬁé &b% @?ﬁ?llﬁ oxyll %ﬁﬁenyl] 3-

30 pyri dyl ax§iN NuGIipydquieds). 1 Thé restilfiyif séﬂu(wmd&nrrad yit foeihigtnpeiange 26t 180
02/ 07673 PCT/ USO1/ 22267 A mxture of Exa Be (1 equiv.), lithium
per chl or at & (Thegixtyeys copsgntiated, aalwewnymH aﬁéﬁa@d'ﬂlw INEltapHRd 1. 1

equiv. )5 n ﬁ(f«?f‘l@[@{j—ﬁy&gg—?—q[Z‘E-‘Eyaﬁgféll—Hzf-cgl%Bxﬁﬁ)henyl]-3-pyr1dyloxy]]-1,1-
dimethyl-2-(indan-2-yl)ethylamine.

Example 17

Preparation of N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-

20  pyridyloxy] propyl]]-1,1-dimethyl-4-(methoxyphenyl)ethylamine

A mixture of Example 13e (1 equiv.), lithium perchlorate (1 equiv.), and 1,1-

dimethyl-4-(methoxyphenyl)ethylamine (1.1 equiv.) in dioxane is heated at reflux
for 48 h. The mixture is cooled, concentrated, taken up in HpO, extracted with
CH7Cly. The organic extracts are washed with brine, dried over MgSOy,

25  concentrated, purified by flash column chromatography to afford N-[(2R)-hydroxy-
3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-pyridyloxy]propyl]]-1,1-dimethyl-4-
(methoxyphenyl)ethylamine.

25



h. The m xture is cooled, concentrated, taken up in H2O, extracted with
CH2Cl12. The organic extracts are washed with brine, dried over MgSO4,
concentr av@do®7purified by flash col unm chronat ography tpCEUS@rZE267

N-[ (2R) - hydr oxy- 3-[[ 2- cyano- 4-

[[ 4- et hyl car boxyl ] phenyl ] -3-pyridyl oxy] propyl]]-1, 1-di net hyl - 2- (i ndan- 2-
yl)et hyl amine,. Exanple 16 10 Preparation of

N[ (2R) - Hydr oxy- 3-[[ 2- cyano-4-[[ 4- cg&?géyel j'sohenyl ]-3-

pyridyl oxy]]-1, 1-di nmet hyl - 2- (i ndan-2+ lamine To a stirred solution
of the C0rrm&epdrafﬁdmatﬁw(mi)mﬂ&dxy-sdﬂ[mm-hq[@m&ﬂ]@éﬂyq@ﬂ (aqueous).
The resulting solution is stirred at roomtenperature for 18 h. The

m xture is pxiddonylprepy]l]ilsledimethyl-4-(Hethoxypheiyljetylamite 2N HCl to pH= 4 to
15 give

N-[ ( 2R) Shydr oxy- 8 § pored sphgion qfithe corppaysed fiopnExynple 2 iByiexays badipd 1, 1-

di thyl - 2-4'i ] . - 1.7 i

N L 2R Lo SR SR Tadub il A cin KTRLE jofotBl PRI LoftbeRlype for 18,
propyl]] - 1,H- Themixnyde-idleqmeetthasd; pdken yipie Hhy), acidifed Aviti XN HE tofpHEdhpl e Be

(1 equiv.), lithiumperchlorate (1 v

. ), d 1,1- .
di met hyl - 4-§¥eNH&Sh _9@)-%1[[%71?%142& “E?IP)O&‘,]I&?WWH13rPSG}dc¥%?iﬁ¥@rPEy1Heat ed at
refl ux forl’ff_%irge lgf_ﬁﬁheph%ﬁehgl%&gﬁm&concentrat ed, taken up in HO

extracted wth g organi c extracts are washed with brine, dried
over Mg®O4, 25 concentrated, purified by flash col umm chronmatography to
afford N-[(2R)-hydroxy-

3-[[ 2- cyano- 4-[[ 4- et hyl car boxyl ] pheBgample 38,1 i dy| oxy] propyl ]]- 1, 1- di net hyl -
4- (et hoxy, heq | )eth I1 m ne. 25 WD 02/07673 PCT/ US01/ 22267 Exanple 18

Pr epar at i or—0r= = oxy- 3- [ [ 2- cyano- 4- [ [ 4- car boxyl ] phenyl ] - 3-

pyri dyl oxy] pr opyA pharkatestidaBédiposttidnfet paxmene Ayhin®avibAM fepar&d

ge a
stirred solution of the conpound from Exanple 5 in dioxane i's addﬁd 2.5N
NaOH (aqueaddissplvimhan appsopridte gmeeitef agampourd off Farthuba (Iy isqrolyethydeneat ur e f or

,g' g pEE l}hf qu]yc):((}l With ﬂe%tiﬁgnfﬁgtsgﬁhgg is t}lgnkgiTutch w&tﬁ Wl-Ell%eor’fOI‘ai(I:lBe%%i]:)Iilse 0 %6 h 2N HCL
ml). The solution is then rendered sterile by filtration through a 0.22 micron
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

20  publication were specifically and individually indicated to be incorporated by

reference as though fully set forth.
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gi ve
[ (2R) - hydr oxy- 3-[[ 2- cyano- 4-[ [ 4- car boxyl ] phenyl ] - 3- pyri dyl oxy] propyl]]-
1, 1- di metw@ b2/d7r6(3ret hoxyphenyl ) et hyl ami ne. 10 Exanpl e 19 PEHUSHIRLEN
Formul ation A pharmaceutical conposition for parenteral administration is
prepared by dissolving an appropriate amount of a conpound of Fornmula (1)
in pol yethywe‘ﬁ SC%?;‘“ g ¥col with heating. This solution is then diluted with
wat er for ipject then rendered sterile by
filtration {]hr ou%%eglpg&%é&grﬂo%m fgﬂﬁ%}ﬁgi%% e!leor%V ‘and sealed in sterile
containers. Al publications, including but\ngt limted to patents and
patent applications <cited in thi peciiic on/Aare herein incorporated by
reference as if each individual @20 ubI i ati on were specifically and
individually indicated to t;g in orpo d by reference as though fully set
forth. 26 WD 02/07673 PCT/ U at is clained is: 1. A conpound
according to fornmula (1) here| ndel bw AAh. O~\HXOH | YEA'A5 4D D
I1,>D D=D (1) wherein: &% énts Cor Nwith one or two Ninring I;
D represents Cor Nwth one or ig the ring Il that is attached at

position 4 or 5 to rlng | as |n§ lczﬁl ; X is selected fromthe group
consisting of CN, NCO2, , F, an
@
wherein:

5 Arepresents C or N with one or two N in ring I;
D represents C or N with one or two N in the ring II that is attached at position 4 or
5 to ring I as indicated;
X is selected from the group consisting of CN, NO», Cl, F, and H;
Y is selected when A is C from the group consisting of Cl, F, Br, I and H;

10 Qis selected when D is C from the group consisting of H, R1, SO2R7’,
R1C(O)OR’1, tetrazole, CHpOH, COH, SOpNR1R1”, C(O)NR1R1”, and
NR1SO2R1’, wherein Ry is independently selected from the group consisting of
bond, hydrogen, Cj_4 alkyl, and optionally substituted alkyl,

R1’, and R ” are independently selected from the group consisting of hydrogen, Cy._

15 4 alkyl, and optionally substituted alkyl, or R1’, and R” together form a 3 to 7
membered optionally substituted heterocyclic ring;

Ar is phenyl or naphthyl, unsubstituted or substituted, heteroaryl or fused heteroaryl,
such that the hetero-ring may contain N, O or S and may be aromatic, dihydro or
tetrahydro, unsubstituted or substituted,

20  or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 selected from the group consisting of:
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[5-ethylcarboxyl]-3-pyridyl]phenoxy]propyl]]-1,1-
dimethyl-2-(5-chlorothienyl)ethylamine;

25  N-[(2ZR)-Hydroxy-3-[[2-cyano-5-[[5-carboxyl]-3-pyridyl]phenoxy]propyl]]-1,1- '

27



Y is selected when Ais Cfromthe group consisting of d, F, Br, | and H,
10 Qis selected when Dis C fromthe group consisting of H Rl, SO2R1l',
R1C( O) ORWO or/eteranzol e, CH2OH, COH, SO02NRf R1", C(O N R1' R1PCT/@S@l/22MNRI SO2R1'
wherein RL is independently selected fromthe group consisting of bond,
hydrogen, Cl-4 alkyl, and optionally substituted alkyl, Rl', and RL" are

i ndependent¢1§fle§?é’ll'8c(€5é‘éﬂqu@PﬁWHéth@ml}!ﬁaconS| sting of hydrogen, Cl- 15 4

al kyl, and  Yhes ed al orma 3
fo 7 " monbel SRy b Ty bR U siStear s py A Rno b BRI
napht hyl, udigietist-Rt(idad-2yDahfahidetit ed, heter oaryl or fused heteroaryl,
such that the hetero-ri n?[ may contain N, be aromati c,

0
di hydro or Ntl&R)aAydresy-3 E%mriHé@arb@rcyléﬁ%%ude/upb@rgzbﬂ@nylﬂ1 1-
phar macesutl(?lgl h}g, c(?[gd%azbhi tﬁ,@ ther eof. 2. A conpound according to claim

1 selected Trom he group hg of .

N-[(2R) - HydNQ(QR)ﬂ{MrBXWqDDC%nbiﬁE[Sieﬁwl@aﬂﬁcb@lqﬂ byﬁdﬂ}ﬁhbﬁbﬂy]hﬁbpﬁﬂxvlpr opyl]]

-1, 1- dinethyl-2-(5-chlorothi enyl)ethyl am ne; 25
N- [ ( 2R) - Hy déisefhyd (eetharynberylp ezaéan%oxyu 3-pyridyl ] phenoxy] propyl]]-1, 1-
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N—l [ (1 2sz wif‘fg’i{’ﬁ% iﬁgf%anf’ogsl N 30‘39644”%9%‘??‘?@% *f@ﬂ@%oi‘;“] B(raopyl 11
, 1 e L aafth&re;

N[ (2R) - Hydr il [[2- gﬁg car%ox ] - 3- 5) yridyl ]hphenoxy] pr OPYI ]11-1, 1-

di met Wyl -B-= [dlﬁ rgxxrﬁ)[é% hqunarﬁ H@-ethylcar boxyl] -pyridyl]phenoxyJpropyl]]-

2R dr. or.et.hyl b I]-3- dyl ] ph I
N1 e TR SR R e, Py I pnenoxylpropyil]
- |

2R) - Hyqu@R)BI-I&cﬂraqumpcﬁmbLsi[[g@mwyim -SyriyilpBdtiodkpireasanlipr-opyl ] - 1, 1-
met hyl - érrethox %hen I | am ne;

2R) Hy deigeiry3-2f M&WW )Fl[hsﬂamlﬂ@d car boxyl ] - 2- pyri dyl ] phenoxy] propyl ] ]

(
[ (
1,1 dinet hl h
(2R -ty AR e s e AR B v eneBg o 11 - 1, 1-
i met hyis 2- &lﬁreﬂmlat@idahepyll)e)tﬁylbmi@m ne;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-pyridyl]phenoxy]propyl]]-1,1-

Zez z o

QZ

dimethyl-2-(indan-2-yl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-ethylcarboxyl]-2-pyridyl]phenoxy]propyl]]-1,1-
dimethyl-4-(methoxyphenyl)ethylamine;

20  N-[(2R)-Hydroxy-3-[[2-cyano-5-[[3-carboxyl]-2-pyridyl]phenoxy]propyl]]-1,1-
dimethyl-4-(methoxyphenyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-pyridyloxy]propyl]l-1,1-
dimethyl-2-(5-chlorothienyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-carboxyl]phenyl]-3-pyridyloxy]propyl]]-1,1-

25  dimethyl-2-(5-chlorothienyl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-pyridyloxy]propyl]]-
1,1-dimethyl-2-(indan-2-yl)ethylamine;
N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-carboxyl]phenyl]-3-pyridyloxy]]-1,1-dimethyl-
2-(indan-2-yl)ethylamine;

30 N-[(2R)-Hydroxy-3-[[2-cyano-4-[[4-ethylcarboxyl]phenyl]-3-pyridyloxy]propyl]]-1,1-
dimethyl-4-(methoxyphenyl)ethylamine;
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N-[ (2R) - Hydr oxy- 3-[ [ 2- cyano- 5- [ [ 3- et hyl car boxyl ] - 2- pyri dyl ] phenoxy] propyl ] ]
-1,1- 15 dinet hyl - 2- (i ndan- 2-yl) et hyl am ne;

N-[ (2R) - Wappis78- [ [ 2- cyano-5- [ [ 3- car boxyl ] - 2- pyri dyl ] pherORYBprnped | ] -1, 1-
di met hyl - 2- (i ndan- 2-yl ) et hyl am ne;

N[ (2R droxy-3-[] 2- cyano- 5-[ [ 3-et hyl car boxyl ] - 2- pyri dyl ] phenox ropyl
MY %l}w{ﬁ@ﬁ%@m Fhhenpbyeithgraarnighenpll 5-pyrdsios oo L P P ]
N[ (2R oxyl ]-2-pyridyl]phenoxy]propyl]]-1, 1-
di £n(3t hi/l Hyd‘{‘%?fﬁ eny etnﬁ%thﬂaﬁﬁﬁé)

N-T (2R) - Hyds.oxy- ﬁﬂie[tlﬁrcmfamfagém&{r& aedalwmﬁaédbpt@f whickByinprisespyr i dyl oxy] propyl
]1-1,1- dinethyl-2-(5-chlaorothienyl)ethylamn

N-[ (2R) - HycPrdé‘%SﬂSt!?nPE 20 & ylehiestan m%@%m%m F‘ljf%’é’ﬁyaFI]OHBt ?quoamoaw] propyl11-1,
1 25 di rget h%lo Jl(gS[ 191r ot hi enyl ) et hyl am ne; N [(2R)-Hydroxy-3 [

[ 2-cyand ‘? f) carboxyl | phenyl] -3 -pyridyloxy] propyl] ]-

1, 1-di rrethyl 2- (i ndan 2-yl) et hyl am ne;

N[ (2R) - Hydroxy 3 [[2- cyano 4-[[4-carboxyl ] phenyl]-3-pyrid ony]l -1, 1-di et
hyl - 2- (i ndh e&h Fﬁaﬁ@g adpyease or disorder characterized by an abnormal bone

N[ (2R d O: | ox ropyl
1oL d n%?ﬁ%rr%hﬁéﬁe RB ik Bln SR RGeS O fitts g Ry o1 v propy
PCT/

USO1/ 222&ment thereof an effective amount of a compound of claim 1.

[ (2R) - Hydr oxy- 3-[ [ 2- cyano- 4- [ [ 4- car boxyl fphenyl ]-3-pyridyl oxy] propyl]]-1,
1- di methyl - 4- (net hoxyphenyl ) ethyl anine; 3. A nethod of antagonizing a
cal i um 1 ecept o s i G EOIRI XA RMILE 6L bOR. 4G AR BRERL ok necd

t hereof, an’effec anoun a conpoun AT dM arm1l. 4. A

met hod of tdlﬁﬁrﬂérrls]seﬁedﬂd:déﬁaﬁﬁh@grodp%@ﬂiﬁ@fng@f@ﬁt@@é@édrﬂ@@e@é’do@m dizessemal bone
or mneral homeostasis, which conprises adninistering to a subject in need

of treat meimictyrhBede, avicearthass. ot mplgamen rheugsinid aueritist Pegebm 1. 10 5. A
nmet hod acco X\Qﬁre n bon ral di sease or
di sorder i sdlgéealpegé%gﬁ%fl?%ﬁ%r?ﬂe gr blltl}ﬁhérﬂmag ‘f%%“’&?“%gt eosarcome, periodont al

di seasels

= =

6. A method according to claim 5 wherein the bone or mineral disease or

disorder is osteoporosis.

1. A method according to claim 6 wherein the compound is co-administered

20  with an anti-resorptive agent.

8. A method according to claim 7 wherein the anti-resorptive agent is selected
from the group consisting of estrogen, 1, 25 (OH)y vitamin D3, calcitonin, selective
estrogen receptor modulators, vitronectin receptor antagonists, V-H+-ATPase

25  inhibitors, stc SH2 antagonists, bisphosphonates and cathepsin K inhibitors.

9. 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.
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fracture healing, osteoarthritis, joint replacenment, rheumatoid arthritis,
Paget's disease, hunoral hypercal cem a, malignancy and osteoporosis. 15 6.
A et hod veeomo@irihg to claim5 wherein the bone or m neral PAT/F8@ESR 26T

di sorder is osteoporosis. 7. A method according to claim6 wherein the
conpound is co-admnistered 20 with an anti-resorptive agent. 8. A nethod
accordi ng ti®.cl ah methaghaseeiding taelam ) whessivripe paapeydris co-gdmatiseredd from

t he group g%%?&§&hpg$&%ﬁg§ggggen, 1, 25 (OH)2 vitamn D3, calcitonin

sel ective e€strogen receptof nodul ators, vitronectin receptor antagonists,
V- H+- ATPase 25 inhibitors, src SH2 antagoni sts, bisphosphonates and
cathepsin K inhibitors. 9. A nmethod of increasing serumparathyroid |evels
whi ch conmprilses A mfihad agcedinggotcdnim Kl ipherein thanibrgoptive peent irsslecied

e usot) 298] e @ouoRRAHRE ceBberin§ B ComBien Ry SRR sesaiisung i o

co- adm ni sttrégen rétdploraod@iitbrs! eB@hRdtiniecepiintagddists AVIEE-r0rPagecording to
claim 10 wherein the anti-resorptive agent is selected 5 fromthe group
consi st i ng ighibitess; s1e §EIF, antagonists; bisphosphenasisranpgathepgin Kiighibiorsse| ect i ve
estrogen receptor nodul ators, vitronectin receptor antagonists, V-Ht-ATPase
inhibitors, src SH2 antagoni sts, bisphosphonates and cat hepsin K
inhibitors. 30
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