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CALCILYTIC COMPOUNDS .

FIELD OF INVENTION

The present invention relates to novel calcilytic compounds, pharmaceutical
compositions containing these compounds and their use as calcium receptor antagonists.

In mammals, extracellular Ca2+ is under rigid homeostatic control and regulates
various processes such as blood clotting, nerve and muscle excitability, and proper bone
formation. Extracellular Ca2+ inhibits the secretion of parathyroid hormone ("PTH") from
parathyroid cells, inhibits bone resorption by osteoclasts, and stimulates secretion of
calcitonin from C-cells. Calcium receptor proteins enable certain specialized cells to
respond to changes in extracellular Ca2+ concentration.

PTH is the principal endocrine factor regulating Ca2+ homeostasis in the blood and
extracellular fluids. PTH, by acting on bone and kidney cells, increases the leve] of Ca2+
in the blood. This increase in extracellular CaZ* then acts as a negative feedback signal,
depressing PTH secretion. The reciprocal relationship between extracellular Ca2+ and
PTH secretion forms an impoi'tant mechanism maintaining bodily Ca2* homeostasis.

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

Reports 10:493, 1990.
Various compounds are known to mimic the effects of extra-cellular Ca2*ona

calcium receptor molecule. Calcilytics are compounds able to inhibit calcium receptor
activity, thereby causing a decrease in one or more calcium receptor activities evoked by
extracellular Ca2+ . Calcilytics are useful as lead molecules in the discovery, development,
design, modification and/or construction of useful calcium modulators which are active at

Ca+ receptors. Such calcilytics are useful in the treatment of various disease states
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characterized by abnormal ko vel

of one or more components, c. g.. polypepticss vush as -~

AOrmIones, enzy mes or growi ik tactors, the expression and/or secretion of whi

or affected by activity at one o more Ca2+ receptors. Target diseases or dh:

ctiytic compounds includs diseases involving abnormal bone and minerai b«

Abnormal calcium hemeo

stasis s characterized by one or more of ¢

acivities: an abnormal incres

or decrease in serum calcium; an abnormal iz fease o
decrease m urinary excretion of calcium: an abnormal increase or decrease in brons o4

ievels tior example, as assessed by bone mineral density measurements); an a

absarption of dietary calciurm, an ubnormal increase or decrease in the produciion

release of messengers which af

i serum calcium levels such as PTH and calontomn, and

an abnormal change in the response elicited by messengers which affect serum ~2icium
invels,
Thus, calcium receptor antagonists offer a unique approach towards the
sharmacotherapy of diseases associated with abnormal bone or mineral homeostisis

8 h_\'p{iparalh}'roidism, osteosurcoma, periodontal disease, fracture healing, as hritis

rheumatod arthritis, Paget's disease, humoral hypercalcemia associated with mabignancy

20 fracture healing, and osteoporosis.

MMARY OF THE INVENTION

The present invention comprises novel calcium receptor antagonists represented by

formula (1) hereinbelow and their use as calcium receptor antagonists in the tresiment of 4

vanety of diseases associated with abnormal bone or mineral homeosiasts, inchading hut
oot imited to hypoparathyroidism, Gsteosarcoma, periodontal disease, fracture heaiin 2

osteoarthrins, rheumatoid arthricis. Paget's disease, humoral hypercaicemia assceiniad with

malignancy and fracture healing. and osteoporosis.
The present invention firther provides a method for antagonizing calcius

receptors in ar animal, including humans, which comprises administering to an snimal in

veed thereof an effective amoun of a compound of Formula (1), indicated hereinte]

LAY,

The present invention further provides a method for increasing serum pasathy roid

EL51]

levels in an animal, including humans, which comprises administering to an ani;

1 need

thereof an effective amount of & cempound of Formula (D), indicated hereinbelov.
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DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention are selected from Formula (1) hereinbelow:

R3 R4
,YZ\N/‘ ‘\G/A\B/Rs
e
Y—K H
vy '/ Rs
i R7
XP\T/L\Q\'/XS
i !
A A
Xz'/ \\.’/L \X4

Formula (I)

wherein:

Y is a covalent bond, alkylene or alkenylene of up to 4 carbon atoms, unsubstituted or
substituted by Cy_4 alkyl, or O;

Y is methylene, unsubstituted or substituted by C|_4 alkyl or haloalkyl;

Y3 is covalent bond or O, S, N-RIV or Cy_4 alkylene-O, Cj.4 alkylene-S, Cj_4 alkylene-
N-RIV:

R3 and R4 are, independently, methyl or ethyl, or, together, form cyclopropyl;

Rs is aryl or fused aryl, dihydro or tetrahydro fused aryl, unsubstituted or substituted with
any substituents being selected from the group consisting of OH, halogen, C 1-4 alkyl, Cy 4
alkoxy, C3.¢ cycloalkyl, 0SORIV, CN, NOy, OCF3, CF3, CHyCF3. (CHa), CO5RIV,
and O-(CH»), C02RW , wherein n is an integer from 0 to 3 and RIV is selected from the
group consisting of H, C i,4 alkyl, C3_g cycloalkyl;

or Ry is heteroaryl or fused heteroaryl; wherein the hetero-ring contains N, O or S, and is
aromatic, dihydro or tetrahydro, unsubstituted or substituted with any substituents being
selected from the group consisting of OH, OCH3, CH(CH3)5. halogen, C;_4 alkyl, C{_4
alkoxy, C3_¢ cycloalkyl, 0SO.RIV, CN, NO,, OCFj3, CF3, CHyCF3, (CH), COoH,
(CHp)p CO2RIV, and O-(CHy), COoRIV:

G is a covalent bond, CHRg or C-Rg ,wherein Rg is H, OH or O (forming a ketone);

R7is H, OH, or O-Cy_4 alkyl,

Rgis H or Cq_4 alkyl; or R7 and Rg together form a ketone;

00/01931
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A and B are, independently, seiected from the group consssting of a bond. CH- %1 0. &

and U= provided that either 4 or B is selected from CHs and NH; or A and

rether

torm a bond: or the A-B moiety iy represented by CH=CH or C=(;
whergn

My and Xg are independentlv selected from the group consisting of H, halogen, (N, NO-~,

& 1.2 alkyl, cycloalkyl. CHa-ary i and CHa-heteroaryl; provided that either X, o- X« ;

N2 . Xz and Xy are selected {rom the group consisting of H, halogen, O-Cy_y wikvl,

¢3-heteroaryl, CHp-aryi, CH s-heteroaryl, alkyl, C(Ojaryl, C(O)heteroaryl, CH: (.
CH(OHjheteroaryl; and J-K;

1is a covalent bond, alkylens, G-glkylene or alkenylene of up to 5 carbon atom:,

unsubstituted or substituted by a substituent seiected from the group consisting

g
alkyl, OH, O forming a ketona}, aryl, heteroaryl. and NR'R", wherein R’ and ¥ are
midependsntiv selected from the group consisting of H, alkyl, aryl, heteroary i, {{Ohalkyi,
Liarvl, and C(O)heteroaryi;

K. is sefecied from the group consisting of, COQRW. OH, and CN;
and pharmaceutically acceptabie salts and complexes thereof,

Preferably, the compounds of the present invention have a structure

PN

Formula (1)

Formula (II)

wherein:

R3and Ry are, independentiy. methvi or ethyl, or, together, form cyclopropyl:

Kz 1s aryl or fused aryl, or dihvdra or tetrahydro fused aryl, unsubstituted or subsistuted

wiih any substituents being seie

P
[ 5

=d from the group consisting of OH, halogen, C: _; alkyl,

1. alkoxy. C3_¢ cycloatkyl, 050,RIV CN, NO,, OCF3, CF3, CHaCF3, wherein RV is

wwiected from the group consisting of H, Cy_g4 alkyl, C3_¢ cycloalkyl, Ca.g eycloaiiyi:

La
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or Rs 1s heteroaryl or fused heteroaryl; wherein the hetero-ring contains N, O or S and i$
aromatic, dihydro.or tetrahydro, unsubstituted or substituted with any substituents being
selected from the group consisting of OH, OCHj3, CH(CHg)5, halogen, Ciaalkyl, Cy_4
alkoxy, C3.g cycloalkyl, , CN, NO;, OCF3, CF3, CH,CFjy;

RgisH, OH or O (forming a ketone); and

A and B are. independently, selected from the group consisting of a bond, CH, NH. 0. S
and C=0, provided that either A or B is selected from CHj and NH; or A and B together
form a bond; or the A-B moiety is represented by CH=CH or C=C.

X1 and X5 are independently selected from the group consisting of H, halogen, CN, NO»,
C.4 alkyl, cycloalkyl, CHp-aryl, and CHp-heteroaryl; provided that either XjorXgis H;

X7, X3 and X4 are selected from the group consisting of H, halogen, O-Cy_4 alkyl, O-aryl,

O-heteroaryl, CHp-aryl, CHj-heteroaryl, alkyl, C(Oaryl, C(O)heteroaryl, CH(OH)aryl. and

CH(OH)heteroaryl and J-K

J is a covalent bond, alkylene, O-alkylene or alkenylene of up to 5 carbon atoms,
unsubstituted or substituted by a substituent selected from the group consisting of Cia
alkyl, OH, O(ketone), aryl, heteroaryl, and NRR", wherein R’ and R” are independently
selected from the group consisting of H, alkyl, aryl, heteroaryl, C(O)alkyl, C( Oaryl, and
C{O)heteroaryl;

K s selected from the group consisting of CO4H, CO5RIV, OH, and CN.

More preferably, Rj is aryl or fused aryl or dihyro or tetrahydro aryl, unsubstituted
or substituted with any substituents being selected from the group consisting of OCHj3,
CH)CH3, halogen, C3_g heterocycloalkyl, CN, NO7, OCF3, CF3, CHyCF3:0r Ry is
heteroary! or fused heteroaryl, wherein the hetero-ring contains N, O or S and is aromatic.
dihydro or tetrahydro, unsubstituted or substituted with any substituents being selected
from the group consisting of OCH3, halogen, C;_4 alkyl, , CN, NO», OCF3, CF3,
CH2CF3;

Rg is H; and

A and B are, independently, selected from the group consisting of a bond, CHs, NH, O, §
and C=0, provided that either A or B is selected from CHj and NH, or A and B together
form a bond.

X1 and X5 are selected from the group consisting of Cl, F, CN, and NO>;

provided that either X or X5 is H;

wn
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Mo, Ry and Xy is selected from the group consisting of H,F, CI, CN, Q-ary.. Li-heteroaryi,

CHn-arvl, CHs-heteroary

({Caryl, C(O)heteroaryl, CH(OH)aryl, CH(OHheteroaryt or

Jis a covalent bond, alkyieny, alkenylene or O alkylene of up to 5 carbon a

unsubstituted or substituted 0y 'y _4 alkyl, aryl, heteroarv], or NRR", where:s

are independently selected from the group consisting of H, alkvl, aryl, heter:
CiChalkyl, C(Oaryl, and CiOjheteroaryl;

K is CO-RIY,

Most preferably, Ry is phenvl, naphthyl, heteroaryl or fused hetercary!, wher=in the
heteroring contains N, O or 5, and is aromatic, dihydro or tetrahydro; unsubstiiated or
substituted with any substituenis heing selected from the group consisting of haicgen.
(CH3, CF3 and Cy_galkyl,

Kg1s Hiane

A and B are, independently. selecied from the group consisting of a bond. THy O or Aand

B together form a bond.

X and X5 are independently €1, CN, or NO»;

provided that either Xy or X is H;

X2 or Xyor Xgare B, CN, Clor J-K;

Fis acovalent bond, alkylene or alkenylene of up to 5 carbon atoms. unsubstitntsd or
substituied by aryl, heteroarvi, or NR'R", wherein R'and R" are selected from e group
consisting of H, alkyl. aryl. heteroaryl, C(O)alkyl, C(Oraryl, and C{Ojheteroaryi:

Kis CO5RIV,

Preferred heteroaryls useful in the present invention include unsubstitused and
substituted quinolines, isoquinolines, benzofurans, dihydrobenzofurans, benzottinphenes,
dihydrobenzothiophenes and pyridines.

As used herein "cycloalkyl” refers to optionally substituted 3-7 membered
carbocyclic rings wherein any substituents are selected from the group consisting ot F, (i,

Br. I N(RIVi5, SRIV and G %1V unless otherwise indicated.

As used herein "heterocycioalkyl" refers 1o optionally substituted 4, 5. & o 7

memberad heterocyclic rings containing 1 to 2 heteroatoms selected from N, CGlund 5.

As used herein, "arvi” refers to an optionally substituted aromatic £ro

feast one ring having a conpugated pi-electron system, containing up to two conugated or

i

fused ring systems. Aryl inciugas carbocyclic aryl, and biaryl groups, alf of which iy be

/00/01931
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optionally substituted. Preferred aryl include phenyl and naphthyl. More preferred ary] -
include phenyl. Preferred substituents are selected from the group consisting of halogen.
CJ.4 alkyl, OCF3 CF3 OMe, CN, OSO2 R and NOy_wherein R represents Cj.4 alkyl or
C3_¢ cycloalkyl.

As used herein, "acyl" refers to C|_4 alkylcarbonyl.

As used herein, "alkeny!" refers to an optionally substituted hydrocarbon group
containing at least one carbon-carbon double bond and containing upto 5 carbon atoms
Joined together. The alkenyl hydrocarbon chain may be straight, branched or cyclic. Any
substituents are selected from the group consisting of halogen, C;_4 alkyl, OCF3 CFy
OMe, CN, OSO; R and NO;_ wherein R represents Cj.4 alkyl or C3_g cycloalkyl.

As used herein, "alkynyl" refers to an optionally substituted hydrocarbon group
containing at least one carbon-carbon triple bond between the carbon atoms and containing
up to 5 carbon atoms joined together. The alkynyl hydrocarbon group may be straight-
chained, branched or cyclic. Any substituents are selected from the group consisting of
halogen, C|_4 alkyl, OCF3. CF3, OMe, CN, OSO3 R and NO», wherein R represents Ci4
alkyl or C3_g cycloalkyl.

The compounds of the present invention may contain one Or more asymmetric
carbon atoms and may exist in racemic and optically active forms. All of these compounds
and diastereomers are contemplated to be within the scope of the present invention,

Preferred compounds of the present inventions include:

(R)-N-[ 2-Hydroxy-3-(2-cyano-4-(2-carboethoxyethyl)phenoxy)propyl]-l ,1-dimethyl-2-(2-
naphthyl)ethylamine;

(R)-N. -[2-Hydroxy-3-(2-cyano-4-(2-carboxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy—3-(2~cyano-5-(3-carbethoxypropyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthylethylamine;

(R)-N- [2-Hydroxy-3-(2—cyano~5-(3-carboxypropyl)phenoxy)propyl]— 1,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(_2-cyano-5-(2-carbethoxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[E-Hydroxy-3-(2~cyano-5-(2-carboxyethyl)phenoxy)propyl]—1.1-dimethy1-2-(2-

naphthylethylamine;

AP’™/00/01931
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{*3-N-{Z-Hydroxy-3-(2-cvanu-4-{ 3-carbethoxypropyl)phenoxy)propyi]- 1.

naphthyiethylamine;
{R)-N-[Z-Hydroxy-3-{2-cvano~4-(3-carboxypropyl)phenoxvipropyl}]- 1, 1-dimethvi-2-(2-

naphthyijethylamine;

(R3-N-{Z-Hydroxy-3-{2-cyano-3-(3-carbethoxypropylyphenoxv)propyl]- 1. t-dimerhyl- 22
naphthyliethviamine;
{R)-N-{2-Hydroxy-3-(2-cvano-3-{3-carboxypropyl)phenoxy)propyl)- 1. 1-dimein - 2-{2-

naphthyljethyvlamine;

{2-carbethoxyethyl)phenoxy)propyli-1,1-dime

{R)-N-[2-Hydroxy-3-(2-cvana-!

naphthyliethvlamine;

{R)-N-{2-Hydroxy-3-{2-cvan«-3-(2-carboxyethylyphenoxy ypropyl]-1, 1-dimet

siaphthybethylamine;

{R)-N-1Z-Hydroxy-3-(2-cvana-4-{carbethoxymethyl)phenoxy propyl]-1, 1 -dimeit
naphthybethviamine,;
{R)-N-{Z-Hydroxy-3-(2-cyano-d-{carboxymethylyphenoxy)propyl}-1, I-dimethy i 2-(2-
naphthyethylamine;

(R)-N-{Z-Hydroxy-3-(2-cyani~ 5-(carbethoxymethylphenoxy)propyl]-1, I-dimizthyi-2-(2-
naphthyljethyiamine;

{R¥-N-{2-Hydroxy-3-(2-cyar-S-{carboxymethyl)phenoxyipropyl]- 1, [-dimethyi-2-(2-
naphthyijethylamine;
Ri-N-{2-Hydroxy-3-(2-cyanc-4-(2-carbethoxy-trans-ethylene)phenoxy)propyii . i-
dimethyl-2-{2-naphthyDethviamine;

(R)-N-[2-Hydroxy-3-(2-cyanc-4-( 2-carboxy-rrans-ethylene)phenoxy)propvii- i | -dimethyi-
Z-(2-naphthyljethylamine;

(R)-i-[1,1-dimethy]-2-(4-methoxvphenyl)ethylamino]-3(4-( 2-phenyl-2-R,S-
methoxycarbonylethyl))pheroxv j-propan-2-ol;

{R)-1-11.1-dimethyl-2-(4-methox yphenyl)ethylamino]-3-{(4-(2-phenyl-2-R §-
carboxyethyl) )phenoxy]-propan-2-o};

(Ry-1-1101 -dimethyl-2-(4-methoxyphenyl)ethylamino[-3-{(3-benzyl-4-
methoxyrarbonyimethyl)phenosvi-propan-2-ol;

(Ry-1-{1. 1-dimcthyI-Z-(2~nﬁphthyi)cthylaminn]-3-[(3-benzyl-4-

methoxy carbonylmethyl)phenos.y |-propan-2-ol;

o0
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(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino]-3-{(3-benzyl-4-carboxymethyl)phenoxy]-
propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyljethylamino]-3-{(3-benzyl-4-

carboxymethy!)phenoxy]-propan-2-ol;

(R)-1-[1,]1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(4-(3-hydroxy)propyl)phenoxy]-

propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(4-(2-hydroxy)ethyl)phenoxy]-
propan-2-ol;
(R)-1-[1,1-dimethyl-2(4-methoxyphenyl)ethylamino}-3-[(4-(2-cyanojethyl)phenoxy]-
propan-2-ol;

(R)-Methyl 2-[4-[3-[2-(4-methoxyphenyl)-1,1-dimethylethviamino]-2-
hydroxypropoxy]benzoylbenzoate;
(R)-2-{4-[3-[2-(4-Methoxyphenyl)-1,1-dimethylethylamino]-2-
hvdroxypropoxylbenzoylbenzoic acid,;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-{(4-cyanomethyl)phenoxy]-
propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(4-cyano)phenoxy]-propan-2-ol;
(R)-1-[1.1-dimethyl-2-(4-methoxyphenyljethylamino]-3-[(4-
methoxycarbonylmethyl)phenoxy}-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenylethylamino}-3-[(2-nitro-4-cyano)phenoxy]-
propan-2-ol;

(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-nitro-4-
(hydroxymethyl))phenoxy}-propan-2-ol;
(R)-1-[1.1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(2-nitro-4-
methoxycarbonyimethyl)phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-nitro-4-
carboxymethy!)phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino]-3-{(4-methoxycarbonyl)phenoxy]-propan-
2-ol;
(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino]-3-[(4-carboxy)phenoxy}-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-cyano-4-

ethoxycarbonylmethyl)phenoxy]-propan-2-ol;

/00/01931
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(R3-1-{1 I-dimethyl-2-(4-methoxyphenyliethylamino)-3-[{ 2-cyano-4~

carboxymethyl)phenoxy |-pr

an-2-0l;

(-1-11 I -dimethyi-2-(4-methoxyphenyl)ethylamino}-3-{(4-
methoxyearbonylethyphenayy i-propan-2-ol;
N-{ZR-hvdroxy-3-[[2-nitro-4-{ 25 ethoxycarbonyl-2-
imethyisulfonylJaminoiphenciy]

N-{ZR-hydroxy-3-[{2-nitro-4-[2S-methoxycarbonyl-2-[phthalimido |phenoxy ipropyii- 1.1

propyl]}-1,1-dimethyl-2-[4-methoxypheny ety iamine;
dimethyi-2Z-[naphthyijethylamine:

IN-{2R-hvdroxy-3-{[2-nitro-4- [ ZS-carboxy-2-{[[2-

carboxy iphenylicarbonyliamisnciethyljphenoxylpropyll- 1. 1-dimethyl-2-
{uaphthyijethylamineg;
N-[2R-hydroxy-3-[[2-nitro-4-{25-methoxy carbonyl-2-[[[ 2-
carboxy jphenyllearbonyljamine] ethyl]phenoxy]propyl}-1.1-dimethyi-2-
{naphthyliethylamine;
(R)-1-[1,1-dimethyl-2-(2-naphthyhethylamino]-3-[(3-(2-aminophenoxy )-4-

methexyvearbonyl)phenoxy l-prepan-2-ol;

(R)-1-11,1-dimethyi-2-(2-naphthyl)ethylamino]-3-[(3-(2-aminophenoxy -4~

<arboxy iphenoxy]-propan-2-oi;
and pharmaceutcally acceptable salts and complexes thereof.

More preferred compounds of the present invention include:

{1)-N-[2-Hydroxy-3-(2-cyano-4-{ 2-carboethoxyethyl)phenoxy)propyl}- 1,1-dimeth Vi-2-(2-

naphthyiathvliamine;

R3-N-[2-Hydroxy-3-(2-cyanc-4-(2-carbox yethyl)phenoxy)propyl]-1, I-dimethy!

naphthyiethviamine;

(E\‘:')~N-§2—Hydroxy-S-{?.—cyaam«ﬁ«~i§3-carbethoxypropy])phcnoxy)propyl]- Ll-dimethyl

naphthyijethvlamine;

{RY-NN-[2-Hydroxy-3-(2-cyano-8-{ 3-carboxypropyl)phenoxy)propy!l}-1,1-dimertivi-2-{2

naphthvhiethviamine;

(R }N-1Z-Hydroxy-3-(2-cyang-# ~{Z-carbethoxyethyl)phenoxy)propvli-1,1-dims:

naphthvliiethylamine;

{R1-N-| =-Hydroxy-3-(2-cyano-5-( 2-carboxyethyl)phenoxy)propvi}-1.1 -dimeth

naphthylicthylamine;

10
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(R)-N-[2-Hydroxy-3-(2-cyano-4-(3-carbethoxypropyl;phenoxy)propyl]- 1. 1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(3-carboxypropyl)phenoxyjpropyl]- 1.1 -dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-3-(3-carbethoxypropyl)phenoxy)propyl]- 1. 1-dimethyl-2-(2-
naphthyDethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano—3-(3—carboxypropyl)phenox_v)propyI]— 1.1-dimethyl-2-(2-
naphthyDethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-3-(2-carbethoxyethyl)phenoxy)propyl}-1.1-dimethyl-2-(2-
naphthyl)ethylamine; _
(R)-N-[2‘Hydr0xy-3-(2—cyano-3-(2—carboxyethyl)phenoxy)propyl}— 1.1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4—(carbethoxymethyl)phcnoxy)propyl]— 1,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(carboxymethyl)phenoxy)propyl}-1.1-dimethyi-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-5-(carbethoxymethyl)phenoxy)propyl]- 1, 1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-5-(carboxymethyl)phenoxy)propyl]-1,1-dimethyl-2-(2-
naphthyl)ethylamine;
R)-N-[2-Hydroxy-3-(2-cyano-4~(2-carbethoxy-trans-ethylene)phenoxy)propyl]-1,1-
dimethyl-2-(2-naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboxy-rrans-ethylene)phenoxy)propyl]-1, I-dimethyl-
2-(2-naphthyl)ethylamine;

(R)-1-[1,1-dimethy}-2-(2-naphthyl)ethylamino]-3-[ (3-(2-aminophenoxy)-4-
methoxycarbonyl)phenoxy]-propan-2-ol,
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]}-3(4-(2-phenyl-2-R,S-
methoxycarbonylethyl))phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethy}-2-(4-methoxyphenyl)ethylamino]-3-{(3-benzyl-4-
methoxycarbonylmethyl)phenoxy]-propan-2-ol;
(R)-1-[1.1-dimethyl-2-(2-naphthyl)ethylamino]-3-[(3-benzyi-4-

methoxycarbonylmethyl)phenoxy]-propan-2-ol;
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(R-1-11, {-dimethyl-2-(2-papntnyliethylamino]-3-[(3-benzyi-4-carboxymeths liphenosy -

Q-0

prop
(Ho-Methyl 2-(4-(3-{2-(4-methoxyphenyl)- 1, 1-dimethylethviamino -2

hvdroyypropoxyJbenzoylbenzoai;

i-i~{1.i-dimethyl-2-(4-methoxyphenyljethylamino)-3-[(2-cvano-4-
ethesvearbonylmethyhphenosyi-propan-2-ol;

(R3-1-4 1L T-dimethyi-2-(4-methioxyphenylethylamino}-3-{( 2-nitro-4-
methexvearbonylmethyl)phenox v l-propan-2-ol;

{¥o-1-11.1-dimethyl-2-(Z-naphthyl)ethylamino]-3-[(4- methoxycarbonyl)phen

1 2-al; Ne ZR-hvdroxy-3-{{Z-nire-2-{2S-ethoxycarbonyl-2-
smethylsulfonyljaminojphenor v ipropyll- 1, 1-dimethyl-2-[4-methoxyphenyljet by taming;

N-{2R-hydresy-3-[[2-nitra-4-] 15-methoxycarbonyl-2-[phthalimido]phenoxy jpropvii-1,1-

dimethyl-2-[naphthyllethviamme:

N-{2R-hydroxy-3-[{2-nitro-4-{ I8 -methoxycarbonyl-2-{[] 2-

15 carboxylphenyljcarbonyljaming] athyllphenoxyjpropyll-1,1-dimethyi-2-
(nuphthyi‘ethvlamine; and
rharmacgutically acceptable salts and complexes thereof,
The most preferred compounds oseful in the present invention include:
(RN 2-Hy droxy-3-(2-cyano-- x..-Ldrboethoxyethyl)phennxy)prop»i] 1, 1-dimethy]-2-02-

20 wphthyviethylamine;

{2 )-N-{2-Hydroxy-3-(2-cyanc-4-{Z-carboxyethyl)phenoxyypropyl}-1,1-dimethy]
naphthyDethylamine;

(R3-N-{2-Hydroxy-3-(2-cyano-3-{ 3-carbethoxypropyliphenoxy)propyij- 1. 1 -dimethvi
naphthybethylamine;

35 {H)-N-{2-Hydroxy-3-(2-cyano-3-(i-carboxypropyl)phenoxyipropyl}- 1. t-dimethv b 302
mp‘mhj‘i)ethylamine;
{R#-N-{2-Hydroxy-3-(2-cvano-5-i{Z-carbethoxyethyphenoxy)propyll- 1, I-dimeths
naphthviletnylamine,

2-Hydroxy-3-(2-cyano-5-(Z -carboxyethyl)phenoxy)propyli- 1, -dimethyi- 2 2-

30

3-(2-cyanc- rbethoxypropyl)phenoxy)propyli-1.1-dimetih:

naphthyDethylamine,

sipropan-
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(R)-N-[z»Hydroxy-3-(2-cyano—4-(3-carboxypropyl)phenoxy)propyl]- L.1-dimethy]-2-(2. -
naphthyljethvlamine;
(_R)-.\'-[2-Hydroxy-3-(2-cyano-3-(3-carbethoxypropyl’)phenoxy)propyl]— 1.1-dimethyl-2-(2-
naphthyljethylamine;
(R)-N-[.’Z-Hydroxy-3-(2-cyano-3-(3-carboxypropyl)phenoxy)propyl]- L. 1-dimethy}-2-¢2-
naphthyhethylamine:
(_'R)-N-[2-Hydroxy-3«(2~cyano-3-(2-carbethoxyethyl)phenoxy)propyl}- 1,1-dimethv]-2-(2-
naph[hyl‘)ethylamine';

(R)-N-[2~Hydroxy-3—(2-cyano—3—(2—carboxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine:
(R)—N-[2-H_vdroxy-3-(2-cyano—4—(carbethoxymethyl)phenoxy)propyl]- L.1-dimethyl-2-(2-
naphthyl)ethylamine:

(R)-N-[2-Hydroxy-3-(2-cyano-4-( carboxymethyl)phenoxy)propyl}- 1.1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-S—(carbethoxymethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthylethylamine;

(R)-N-[2-Hydroxy-3-( 2-cyano—S—(carboxymethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;

R)-N-[2-Hydroxy-3-(2-cyano-4-( 2-carbethoxy-rrans-ethylene)phenox yipropyl}-1,1-
dimethyl-2-(2-naphthyl)ethylamine;

(R)-N-[2-Hydroxy-3-( 2-cyano-4-(2—carboxy-trans-ethylene)phenoxy)propylJ- 1,1-dimethyl-
2-(2-naphthylethylamine;

(R)-1-[1 ,1-dimethyl-2-( 2-naphthyl)eth_viamino]-3-[(3-(2—aminophenoxy)-4-
methoxycarbonyl)phenoxy]-propan-2-ol; and

and pharmaceutically acceptable salts and complexes thereof.

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
containing sulfate, hydrochloride, fumarate, maleate, phosphate, sulfamate, acetate, citrate,
lactate, tartrate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
cyclohexylsulfamate and quinate. A preferred salt is a hydrochioride. Pharmaceutically
acceptable salts can be obtained from acids such as hydrochloric acid, maleic acid, sulfuric

acid, phosphoric acid, sulfamic acid, acetic acid, citric acid, lactic acid, tartaric acid,

13
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maionis acid, methanesulforic acid, ethanesulfonic acid. benzenesulfonic acid, -
toluenesuifonic acid, eyclohexyisulfamic acid, fumaric acid, and guinic acid

Pharmaceutically acceptable salts also include basic addition salts suck s those

contamning benzathine, chicroprocaine, choline, diethanolamine, ethylenediamine.

sgiumune, procaine, aluminun, calcium, lithium, magnesium, potassium, s

o,

ammonium, alkylamine. and zinc. when acidic functiona; groups, such as carboxviic acid or

phenol are present.

v

ne present inventior: provides compounds of Formula (I} above whi:

RN 4

-

2an be

prepared using standard techrigues. An overall strategy for preparing preferre compounds
described herein can be carried out as described in this section. The examples which follow
ilfustrate the synthesis of specific compounds. Using the protocols described hesein a5 4
model, one of ordinary skill in tie art can readily produce other compounds ¢ the present
mventon,

A

All reagents and solvenis were obtained from commercial vendors. St

futerials fe.g., amines and epoxides) were synthesized using standard techniques and

procedurss

Scheme 1

s LY

K,CO,. acstone -
Heat :
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Scheme 2
PhenyiMgBr N
0 HO é_:/\
-0 Ether, THF p- tolueneSO H
- H, Pd/C
1. 0sO,, CrO,, H,504 —O —E— = -0~
I -
HO O
1. Me,PhSi, I,
2. H,S0,, MeOH HO O
0~ 0
Scheme 3
NO, COOMe
f ‘Lij/COOMe&CoyDMF EtTo
Heat
_0
H,, Pd/C
NH COOMe

COOMe 2
NH, EtSH, AICI, Cro
C° Tono,
CH,Cl,

OH

.0
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1. CH,O, $nCl,

e

[

. NH,OH

OO0

i 2.8
B PdCid
CsCO,,

O

1ROM8U, THF [, .
. NN 2.(imidazole},C=C. EiOH
[ ;

!

AFvuvi127y
Scheme 4

Na,CO, (agy MO

¢

COOEL

Scheme 5

LLOH, THF, H,0. 4 i -

3. ¢ HCI, CH,CN

pofs SN

\
e}
o)
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Scheme 6
o~ 1.71,0, pyr. DCM OH
o 2. Zn(CN),. DMF, A Naw »
ST 3.NaCN, DMSO, a T
\_\;’/": ‘\\ - if//""/\».\
!
S o R - - ~_ - 0 N
5 o ©
Scheme 7
OH
N i
OH 1. Br,. CHCI, \\\\\ PY
PN B 2, CuCN, N-Mepyrrolidone, A RN
PN e o ;
(; ' ‘\\Y// O.
=~ 0 (o] ! T
L ~
10 o
Scheme 8
1
F /L\
N‘\\ | 0 \\ .
S e ,’\\ 1.KOt-Bu, THF N\\ ’ 1.LiIOH, THF, Hzo. A N:\\\\
1;/ B XN 2.(imidazole),C=0, EtOH ™~
i |
~ 2. B (from Scheme 8) i | 3. ¢¢ HCl, CH,CN
o PACl,(dpp) AN e
CsCO,, L o
\,,.L‘\ .
o-
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Scheme 9

OH

s
L
X

e

Pd(0AG),, MeCN, H,0, K,CO.

General Preparation

A general procedure used o synthesize many of the compounds can be carried oyl
as deseribed in Scheme 1: & solution of aryl alcohol in acetone was wreated with an
appropriate base such as K~COy, heated for 15 min. R-glycidy) nosviate was u:

d and the
reaclion continued overnight 1o give the corresponding glycidyl ether, In the cuse of an

alkyl alcohol (e.g, Y3is C }-< sikyiene-0), a stronger base, e.g. NaH in DMF was used.
his methed can also be used for aryl aleohols. A solution of the substituted glveidy] ether

and excess amine (typically |, %-ciimethy1-2-(4-mcthyloxyphenyl)ethyiamine,1 i absolute

0 catalvst
such as LiCiOy is stirred overnight at reflux. The product is purified by norma: shase
chromatography. Hydrochioride

sthanol, acetonitrile, THF or any other similar solvent in the presence of a suj

i

saits are prepared by trearment of the corresponding free

hase with HCl either in gas phase or 4M dioxane solution, or any other standurd method. A
methed for preparing methyi 2»(3»benzyl-4—hydroxy)phenylacetates is outhined i Scheme

<. Grignard addition followed bv dehydration and oxidative cleavage of the recuiting

double bond vields the benzophernone derivative which is deoxygenated and des

» give the arvl alcohol acid and itx corresponding ester. A method for preparing j-{2-
::ixmnophen0.\:}f’)-Z-met‘noxycaﬁmnyi-5—hydroxy-benzenes is outlined in Schenie @

Displacement of the aryl finoride gave the biphenyl ether. Reduction of the pit;+ group
followed by cleg

vage of the methy! ether gave the desired aryl alcohol.

18
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Schemes 4-9 outlines the general synthesis of the corresponding phenol substituted with”
the different propionic and butiric acid/esters side chains, with appropriate manipulation
and protection of any chemical functionality, synthesis of the remaining compounds of
Formula (I) is accomplished by methods analogous to those above and to those described in
the Experimental section.

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 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.
intramuscular, intravenous, intraperitoneal, and subcutaneous. For injection, the
compounds of the invention are formulated in liquid solutions, preferably, in
physiologically compatible buffers or solutions, such as saline solution, Hank's solution, or
Ringer’s solution. In addition, the compounds may be formulated in solid form and
redissolved or suspended immediately prior to use. Lyophilized forms can also be
produced.

Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art, and
include, for example, for transmucosal administration, bile salts and fusidic acid
derivatives, In addition, detergents may be used to facilitate permeation. 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.

The amounts of various calcilytic compounds to be administered can be determined
by standard procedures taking into account factors such as the compound ICsg. EC5y. the

biological half-life of the compound, the age, size and weight of the patient, and the disease

19
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or érorder associated with 17e patient. The importance of these and other farions 1o he

considered are known to those of ordinary skili in the art.

of oral bioavailability. For example, for compounds with low oral bioavaiis:

relanively higher doses will havs to

Amounts administers

Preferably the composition is in unit dosage form. For oral appli

uxampie, a tablet, or capsuie m

wy be administered, for nasal application, a met:

¢ adminjstered.

e¢d also depend on the routes of administration d the dezree

=¥

cation, for

1eC aerosol

dosez may be administered, for iransdermal application, a topical formulation; -5 patch may

ae admmisiered and for transimucosal delivery, a buccal patch may

each case, dosing is such thut the patient may administer a single dose.

and preferably from O.1 w 50 mg/Kg, of a compound of Formula (I) or a pharmacentically

tach dosage unit for oral

acceptable salt thereof, calcuia

Gralinaiation, transmucosza! o o

i a compound of Formula (15,

(1 e ¢

administration contains suitably from 0

be adminisicred. |n

mg/ Ky,

ted as the free base. The daily dosage for parenteral, nasal,

The active ingredient mav be administered

iransdermal routes contains suitabiy from

. of 4 compound of Farmuia(l). A topical formulation contains suitably .07 to 3.0%

{ g o 100

. for example,

rrom | to 6 umes per day, preferably once, sufficient to exhibit the desired actavity, as is

readily apparent 1o one skilled in the an.

As used herein, "treats

i

retardation and prophylaxis of the disease.

atfected celis, include bone and

those of the central nervous svsterm such as seizures, stroke, head trauma, spimat cord

mgury, hypoxia-induced nerve c

distress,

disease and Parkinson'’s disease,

disorder

Discases and disorders which might be treated or prevented. based up

epilepsy, neurodegens

ubsessive-co X’Ilpl.l

reabsorption by the kidney, suc

c1rrhos

decreasing renal toxicity from cationic antibiotics (e.g.,

motlny disorders such as diarr

P4

$. congestive heart failu

7
ar

mineral-related diseases or disorders: hypoparathyroidisn

ive diseases such as Alzheimer’s disease, Hun

dementia, muscle tension, depression, anxiety, par

=nt” of a disease includes, but is not limited o prevention,

-l damage, such as occurs in cardiac arrest or naonatal

e

ve disorder, post-traumatic stress disorder, schizopirania,

nhenrolepte malignant syndrome. and Tourette’s syndrome; diseases involving excess water

is syndrome of inappropriate ADH secretion {SIADH,

r¢, and nephrosis; hypertension: preventing ands:

nes and spastic colon; G uleer diseases; GI dise

L

aminoglycoside antibiciics zut

4 with
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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 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.

Another aspeét of the present invention describes a method of treating a patient
comprising administering to the patient an amount of a present compound sufficient io
increase the serum PTH level. Preferably, the method is carried out by administering an
amount of the compound effective to cause an increase in duration and/or quantity of serum
PTH level sufficient to have a therapeutic effect.

In various embodiments , the compound administered to a patient causes an
increase in serum PTH having a duration of up to one hour, about one to about twenty-four
hours, about one to about twelve hours, about one to about six hours, about one to about
five hours, about one to about four hours, about two to about five hours, about two to about
four hours, or about three to about six hours.

In an alternattive embodimenf of the present invention, the compound administered
to a patient causes an increase in serum PTH having a duration of more than about twenty
four hours provided that it is co-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, 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.

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, 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 example using the aforementioned carriers in a
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Bard gelatin capsuie shell. Wicre the composition is in the form of a soft gzizn shell

capsuie any pharmaceuticsl carrier routinely used for preparing dispersions ¢r suspensions

may be considered, for exampic aqueous gums, celiuloses, silicates or oils, u+:

incorpesated in a soft gelatin capsule shell,

Typical parenteral compositions consist of a solution or suspension of & ampound

or salt in a sterile aqueous or non-aqueous carrier optienally containing a pare:

fEte

eptable oil, for example poivethyiene giycol, polyvinylpyrrolidone, lecithis:. arachis o

G sesame oil.

Lypical compositions {r inhalation are in the form of a solution. suspen

anor
emulsion that may be administered as a dry powder or in the form of an aeros:! us ng

conventional propeliant such 4 dichiorodifluoromethane or trichlorofluoromethune

A typical suppository formulation comprises a compound of Formula 1 or a

pharmaceuotically acceptable sait thereof which is active when administered in o5

TS Way,

with a binding and/or lubricaiing agent, for example polymeric glycol

s, gelating, cocon-

outter or other low melting vegetable waxes or fats or their synthetic analogs

“ypweal dermal and transdermal formulations comprise a conventiona! aqueous o

fen-aqueous vehicle, for exampic a cream, ointment, lotion or paste or are in the form of &

medicated plaster, patch or membrane.

et capsule or

Preferably the compesition is in unit dosage form, for example a tab!
metered aerosol dose, so that the patient may administer a single dose.

No unacceptable toxoiogical effects are expected when compounds of the present
wvention are administered in zecordance with the present invention.

The biological activily of the compounds of Formula (I) are demonstrat

&t

toliowing rests:

11 Caletum Receptor Inhibitor Azsav

Calcilvtic activity was measured by determining the IC50 of the test ¢¢

o s . . 10 g o~ ¥ .« . LT voeginy
blocking increases of intraceljular Ca2+ elicited by extracellular Ca2+ in HEK, 743 4 0.7

]

cuils stably expressing the humarn calcium receptor. HEK 293 4.0-7 cells were constructed

a5 deseribed by Rogers et al., 7. Bone Miner. Res. 10 Suppl. 1:S483. 1995 (herchy

meorporated by reference herein) Intracellular Ca2+ increases were elicited by i, reasing

D ng P
extraceliular Ca<* from | to 1,75 M. Intraceliular Ca+ was measured using i

frpld

fiverescent calcium indicator,

'00/01931
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The procedure was as follows:

1. Cells were maintained in T-150 flasks in selection media (DMEM supplemented
with 10% fetal bovine serum and 200 ug/mL hygromycin Bj. under 5% CO72:95% air at
37 OC and were grown up to 90% confluency.

2. The medium was decanted and the cell monolayer was washed twice with
phosphate-buffered saline (PBS) kept at 37 9C. After the second wash, 6 mL of 0.02%
EDTA in PBS was added and incubated for 4 minutes at 37 OC. 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 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 KC, and 1 mM MgCly. SPF-PCB was made up
and stored at 4 °C. On the day of use, SPF-PCB was supplemented with | mg/mL of
D-glucose and I mM CaCl; 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.

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,

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/mL.

6. For recording fluorescent signals, 300 uL of cell suspension were diluted in 1.2
mlL of SPF buffer containing I mM CaCly and | mg/mL of D-glucose. Measurements of
fluorescence were performed at 37 ©C with constant stirring using a spectrofluorimeter.
Excitation and emission wavelengths were measured at 485 and 535 nm, respectively. To
calibrate fluorescence signals, digitonin (5 mg/mL in ethanol) was added to obtain Fmax,
and the apparent Fmin was determined by adding Tris-EGTA (2.5 M Tris-Base, 0.3 M
EGTA). The concentration of intracellular calcium was calculated using the following
equation:

Intracellular calcium = (F-Fpy;n/Fmax) x Kq; where K4 = 400 nM.
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7. To determine the potential caleilytic activity of test compounds. coils were
mcubated with test compound {or vehicle as a control) for 90 seconds before inoreasing the
concentration of extraceliular Ca?* from 1 to 2mM. Caleilytic compounds wzre detected

hv their ability to block, ina concentration-dependent manner, increases in the

"

concentration of intraceliular * elicited by extracellular CaZ+ .
in general. those compounds having lower IC50 values in the Calciur Roveptor

inhibitor Assay are more preierred compounds. Compounds having an IC3 ¢

30 uM were considered to be mmactive. Preferred compounds are those havinz ar iC50 of
10uM or lower. more preferreid compounds have an IC5¢ of 1uM, and most presarred

compounds have an [Csg of 0. 1uM or lower.

I Calclum Receptor Bindine

113 4

HEK 293 4.0-7 cells stably transfected with the Human Parathyroid ¢

wid

Receptor("HuPCaR"y were scaled up in T180 tissue cuiture flasks. Plasma mahrane 1y

obtatned by polytron homogerization or glass douncing in buffer (50mM Tris-
:mM EDTA, 3mM MgCly:

1 the presence of a protease inhibitor cocktail contaming [uM

Leupeptin, 0.04 uM Pepstatin, and | mM PMSF. Aliquoted membrane w

s Snap
irozen and stored at -80°C. *H labeled compound was radiolabeled to a radiospecific
aetivity of 44Ci/mmole and was aliquoted and stored in liquid nitrogen for rudiochemicai
stabilniv.

A typical reaction mixture contains 2 nM 3H compound ((R,R}-N-4“Afethoxy-t-3-

Femethyl-] ~ethylphenyl-1-(i-naphthyl)ethylamine), or 3H compound (R)-N-{

tiydroxy-

3-(3-chioro-2-cyanophenoxy ipropyil- 1,1-dimethyl-2-(4-methoxyphenyl)ethyizmine 4-10

ug membrane in homogenization buffer containing 0.1% gelatin and 10% Ft0} 5

reaction volume of 0.5 mL. Incubation is performed in 12 x 75 polvethylene ¢

25 50 An e
water bath. To each tube 23 ul. of test sample in 100% EtOH is added, followsd hy 400 ul,

of coid ircubation buffer, and 23 uL of 40 nM 3I—I-compound in 100% EtOH for 3 final

vencentration of 2nM. The binding reaction is initiated by the addition of 50 ul «f §0-200
uz/mL HEK 293 4.0-7 membrane diluted in incubation buffer, and allowed 10 ircubate at
49C for 30 min. Wash buffer is 50 mM Tris-HCI containing 0.1% PEL. Nonspecific

cinding is determined by the addition of 100-fold excess of unlabeled homolog:

2and,

and 15 generally 20% of towl binding. The binding reaction is terminated by rapu! filtration

ento 1% PE] pretreated GF/C {ihers using a Brandel Harvestor. Filters are placed in

seintillation fluid and radicactiviry assessed by liquid scintillation counting.

rJ
F e
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The following examples are illustrative, but not limiting of the embodiments of the

present invention."

Example |

Preparation of (R)-1-[1,1-dimethyl-2-(4-methoxyphenvl)ethviaminol-3(4-(2-phenvl-2-R.S-

methoxvcarbonylethyl))phenoxyl-propan-2-ol hvdrochloride salt

a) (R) 4-(2-Phenvl-2-R,S-( methoxycarbonyljethyl)-phenoxyglycidol

The material purchased from Sigma, 3-(p-hydroxyphenyl) 2-phenylpropionic acid, (1 g 4.1
mmol) was dissolved in methanol (10 mL) and was treated with concentrated HpS804 (0.5
mL) at reflux for 16 h. The mixture was cooled, evaporated, taken up in 5% NaHCO3 and
extracted into diethyl ether. A mixture of this crude compound (1 g, 4.1 mmol), K7CO4
(0.62 g, 4.5 mmol), and 2R~(-)-glycidyl-3-nitrobenzenesulfonate (1.6 g, 6.2 mmol) in
acetone (50 mL) was refluxed for 24 h. The mixture was cooled. concentrated, taken up in
H»0, extracted with EtOAc. The organic extracts were washed with 5% NaHCO3, brine,
dried over MgSOQy, filtered, concentrated and purified by flash column chromatography (50
% EtOAc/Hexane) to afford the title compound (1 g, 75%) as an off white foam. |H-NMR
(250 MHz, CDCl3): & 2.70-2.73 (m, 1H), 2.85-2.99 (m, 2H), 3.29-3.35 (m, 2H), 3.38 (s,
3H), 3.76-3.90 (m, 2H), 4.15 (dd, j=5.4, 11.4 Hz, 1H), 6.78 (d, J=9.1 Hz, 2H), 7.01 (d,
J=9.3 Hz, 2H), 7.23-7.29 (m, 5H).

b) (R) 1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3(4-(2-phenyl-2-R,S-
methoxycarbonylethyl))phenoxy}-propan-2-ol hydrochloride salt

A mixture of the compound of Example 1(a) (0.3 g, 0.96 mmol), and 4-methoxyphenyl-
1,1-dimethy! ethylamine (0.2 g, 1.06 mmol) in ethanol (20 mL) was heated at reflux for 24
h. The mixture was cooled, concentrated and purified by flash column chromatography
(3% MeOH/ CHCl3) to afford as a colorless oil (0.321 g, 69%) which (0.200 g) was stirred
in methanol and added 4M HClI, concentrated and triturated in ether to give the title

compound (0.325 g). ESMS (M+H)* m/e 492 4.

API'P1,00,01931
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2vaporated, quenched with NaHC (3 and extracted with ether to give the title ¢ v

APLO127 1
Example 2

Preparation of (Ry-1-{1,1-dunerhyl-2-(4-methoxvphen vhethylaming1-3-[(d-{ 7o nbienyi- 2.

R.S-carpoxyethyl)iphenoxvi-propan-2-ol hvdrochloride salt

The remaining materizl from Example 1 (b) (0.13 g, 0.28 mmol) was dissolved i
methanol (5 mL)Y and was rea

The reaction was quenched with 1M HCI, extracted with CHCl3, dried with A

iittered and evaporated to aftord a white powder (0.12 g5 ESMS (M+H)™ 1576 <

Example 3

Preparation of (Ry-1-[1.1 -dimethyi-2-(4-methoxyphenvlethvlamino 13- {3 benavi-de

methgxvearbonyimethyliphenexyi-propan-2-ol hvdrochloride salt

S

a} 2-Benzyl-4-methoxyphenyiacatic acid

A solution of 2-benzoyl-4-methoxyphenylacetic acid (5.18 g 20.3 mmol), prepared by the
miethod of /. Med. Chem. 1981, 24, 998, in glacial acetic acid (200 mL) was treated unde
argon with 10% Pd/C (1 gy and hydrogenated at 50 psi for 17 h. The mixture was filiered
using celite and the filtrate concentrated and chased with toluene and methvlene chioride 1o

grve the title compound (4.3 ¢). IH-NMR (350 MHz, CDCl3): §3.52 (s, 2H,

y &

400 2HYL 6.7 (m, 2H), 715 (e, 6H).
0 Methyl 2—(2-benzy1-4~hyd:’m:ay}phenylacetate
A mixture of the compound of Example 3 (a) (0.50 g, 1.9 mmol), PhSiMeq (5

wdine (.99 ¢ 7.8 mmol) was

s heated at 130 OC for 16 h. The mixture was con

. added
saturated NaHSO4 aq and extracted with EtOAc. The organic extracts were washed with
1470, brine, dried over MgSUy, filtered concentrated, dissolved in methanol 17 mL) and
wreated with concentrated sulfuric acid (1 mL) at reflux for 16 h. The material wie

wpound

H- NMR (250 MHz, CDC3): 8 3.52 (s, 2H), 3 59(s,3H} 3

S, 2H 8,56~

cd with IM NaCOH aq (1.2 mL) at room temperaire for 16 b

APT/00/01931
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¢) (R)-Methyl 2-(2-benzyl-4-glycidyl)phenylacetate

A mixture of the compound of Example 3 (b) ( 2 mmol), K2C02(039¢. 2.8
mmol), and 2 R- (-)-glycicyl -3-nitrobenzenesulfonate (0.73 g, 2.8 mmol) in acetone (20
mL) was refluxed for 16 h. The mixture was cooled, concentrated, taken up in H-0,
extracted with ether and purified by flash column chromatography (25 % EtOAc/Hexane)
to afford the title compound (0.232 g) as a ciear oil. 'H-NMR (250 MHz, CDCI3): & 2.70-
2.73 (m, 1H), 2.85-2.89 (m, 1H), 3.30-3.32 (m, 1H), 3.53 (s , 2H), 3.59 (s, 3H). 3.87-3.04
(m, 1H), 3.98 (s. 2H), 4.18 (dd, J=5.4, 11.4 Hz, 1H), 6.70-7.29 (m, 8H).

d) (R)-1-{ LI-dimethyl-Z-(4-methoxyphenyl)ethylamino]-3—[(3-benzyl-4—
methoxycarbonylmethyl)phenoxy]-propan-2-ol hydrochloride salt

A mixture of the compound of Example 3(c) (0.37 mmol), and 4-methoxyphenyl-1,1-
dimethylethylamine (0.2 g, 1.11 mmol) in ethanol (20 mL) was heated at reflux for 24 h.
The mixture was cooled, concentrated and purified by flash column chromatography (5%
MeOH/ CHCl3) to afford as a colorless oil (0.110 g) which (0.020 g) was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound (0.020 g). ESMS (M+H)* m/e 492.3.

Example 4

Preparation of (R)-1-[1,1-dimethyl-2-(2-naphthvlethylaminol-3-[(3-benzv]-4-

methoxycarbonyimethyl)phenoxyl-propan-2-ol hydrochloride salt

A mixture of the compound of Example 3(c) (0.37 mmol), and 2-naphthylpheny]-
1,1-dimethy! ethylamine (0.22 g, 1.12 mmol) in ethanol (20 mL) was heated at reflux for 24
h. The mixture was cooled, concentrated and purified by flash column chromatography
(5% MeOH/ CHCl3) to afford as a colorless oil (0.100 g) which (0.020 g) was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound (0.025 g). ESMS (M+H)* m/e 512 .4.

AP/T/00/01931
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Preparation of (R)-1-{1.1 ~a’£m’;srfwl-l-('2-nauhthvi')ethvluminoi—3‘~_§‘r’3-hcn zy

carboxvmethyDphenoxvi-propan-2-ol hvdrochloride sait

<
A mixture of the compound of Exampie 4 (0.151 ramolj. and IM NalsH (0.200
mi.i was dissolved in methanal {2 mL) and stirred for 24 h. The raaztion v guenched
with 1M HCI, extracted with CHCl3, dried with MgSQy, filtered anc evaporatsd to afford o
whize powder (0.05 gj. ESMS (M+H)* mie 498.3.
e
Example 6
rreparation of f'R')—l—é?.‘s»dsn‘;;zz‘nv}-2-(4—methoxvphenvl)athv]amino‘*-S—ifMﬁ»\‘;;z;ﬁ, i-d.
carbexymethyl)phenoxyi-propar-2-ol hvdrochlioride salt
13
A mixture of the compound of Example 3 (0.173 mmol), and 1M Na¢iH 2.0 mLy,
was dissolved in methanol (5 mL) and stirred for 48 h. The reaction was quenched with 1M
HCL extracted with CHCls, drizd with MgS0y, filtered and evaporated to affors a white
powder (003 g). ESMS (M+H:* m/e 478.3.
20
Example 7
Preparaizon of (R)-1-{1, i-dimetnvi-2-(4-methox yphenyhethylamino?-3-1(4-¢3.
avdroxyipropyliphenoxy -oropan-2-ol hydrochloride salt

A mixture of 3-p-hydroxyphenylpropanol (Aldrich, 1 g 6.5 mmol). K7 (3 (
7.8 mmol). and 2R-(-)-glycidyi-

3-nitrobenzenesulfonate (2,1 g, 8.2 mmol) in
ml.) was refluxed for 24 4. The n

cione (30
txture was cooled, concentrated, taken up in H40 and
exracied with diethyl ether, The organic extracts were washed with 56 NaH{C(, brine,

dned cver MgSQy, filtered, and concentrated. This compound (0.35 ¢, 16K mumal, and 4-

rswthmyphcnyl'l,l-dimet’nyi ethyiamine (0.331 g, 1.89 mmol) in ethanol ( {4}

{hondy was
beated at reflux for 24 h. The mixture was cooled, concentrated and purifiec by tlash

column chromatography (59 M

1/ CHCI3) to afford an oil which was strred i

28
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methanol and added 4M HCI, concentrated and triturated in ether to give a white powder of

the title compound (0.15 g). ESMS (M+H)* m/e 388.3.

Example 8

Preparation of (R)-1-1.1-dimethyl-2-(4-methoxyphenylethvlaminol-3-[(4-(2-

hvdroxviethvl)phenoxvl-propan-2-ol hvdrochloride salt

A mixture of 4-hydroxyphenylethyl alcohol (Aldrich, 1 g, 7.25 mmol), K>CO3 (1.2
g, 8.7 mmol), and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (2.07 g, 8.0 mmol) in acetone
(30 mL) was refluxed for 24 h. The mixture was cooled, concentrated, taken up in Hy0 and
extracted with diethyl ether. The organic extracts were washed with 5% NaHCOs, brine,
dried over MgSQy, filtered, and concentrated. This compound (0.394 g, 2.03 mmol), and
4-methoxyphenyl-1,1-dimethyl ethylamine (0.400 g, 2.23 mmol) in ethanol (10 mL) was
heated at reflux for 24 h. The mixture was cooled, concentrated and purified by flash
column chromatography (5% MeOH/ CHCl4) to afford an oil which was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound as a white powder of (0.11 g). ESMS (M+H)* m/e 374 .4.

Example 9

Preparation of (R)-1-[1,1-dimethyl-2(4-methoxvphenylethvlaminol-3-[(4-(2-

cvano)ethyl)phenoxyl-propan-2-ol hydrochloride salt

A mixture of 4-hydroxypheny! propionitrile (Lancasater, I g, 6.8 mmol), KoCO3
(2.8 g, 20.4 mmol), and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (1.76 g, 6.8 mmol) in
acetone (30 mL) was refluxed for 24 h. The mixture was cooled, concentrated, taken up in
H30 and extracted with diethyl ether. The organic extracts were washed with 5% NaHCO3,
brine, dried over MgSQy, filtered, and concentrated. This compound (0.28 g, 1.38 mmol),
and 4-methoxyphenyl-1,1-dimethy! ethylamine (0.272 g, 1.52 mmol) in ethanol (5 mL) was
heated at reflux for 24 h. The mixture was cooled, concentrated and purified by flash

column chromatography (5% MeOH/ CHCl3) to afford an oil which was stirred in

AP/T/00/01931
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methano] and added 4M HL'L concentrated and triturated in ether o g1ve ¢h

sompound as a white powder (.25 g). ESMS (M+H)* mve 483 2

Example 10

Preparation of (R)-Methyl 2-14-13.12-(4-methox vphenvh-1 1-dimethviethvizsning -2

[ RER EAN R

hvdrexypropoxyibenzovibenzoate hydrochloride salt

13 (Ri-Methyl 4-(oxiranylzxem‘.*za::::y)phcnyfbenzoyl) benzoic ester
The material purchased from [ON, 2-(4-hydroxybenzoyl) benzoic acid, (3.3 . 1S mmob)

was dissolved in methanol 130 L) and was treated with concentrated HoSGy 6.8 mby a

reflux for 16 h. The mixture was cooled, evaporated, taken up in 3% NaHC s und

2xtracted into diethyl ether. A mixture of this crude compound (3.57 g, 11.9% mimal),

K2C0~ 14,97 g, 36 mmol), and 2R~(-)-glycidyl-3-nitrobenzenesulionate (3.

mmolt m acetone {50 mL)Y was refluxed for 24 h. The mixture was cooled. ¢ cenirated,

taken up m Ha0, extracted with FtOAc. The organic extracts were washed wi

saturated
NaHCOs, brine, dried over Mgs0y, filtered, concentrated and purified by fla:
chromatsgraphy (50 % EtOAc/Hexane) to afford the title compound (3,48 ¢»

white foam, TH-NMR (250 MHz, CDCI3): 8 2.70-2.73 (m, 1H), 291-2.99 (m, 151, 3.22

FiN

%

345 (m, THD), 3.61 (s, 3HD), 3.61-3.99 (m, 1H), 4.35 (dd, J=5.3, 11.4 Hz, 1H1, & 86-5.0
EH).

fm.

o (R»Methy] ‘2-{4-[3~{2‘(ai-’@:aathmyphenyl)-1,1~dimethylethylamino}-z-
livdroxysropoxy Jbenzoylbenzaate hydrochloride salt

A mixture of the compound from Example 10 (a) (1.75 g, 6.25 mmel), and 4.
methosyphenyl-1,1-dimethyi etiiylamine (1.11 g, 6.25 mmol) in ethanol (5 ral was heated
atrefiux {or 16 h. The mixturs was cooled, concentrated and purified by flash column

chromatography (5% MeQH/ CHC13) to afford an oil (1.27 g) of which (0.383 ¢ was

attrred in methanol and added 41 HCI, concentrated and triturated in ether o grve e ttle

coempound as a white powder (01,28 ¢). ESMS (M+H)* m/e 492.0.

Example 11

/00/01931
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Preparation of (R)-2-[4-[3-[2-(4-Methoxyphenv])-1,1-dimethylethviamino}-2-

hvdroxypropoxylbenzovibenzoic acid hyvdrochloride salt

A mixture of the compound of Example 10 (b)(0.30 g, 0.61 mmol), and 1M NaOH
(1 mL), was dissolved in methanol (5 mL) and stirred at rt for 12 h then reflux for 5h. The
reaction was quenched with IM HCl, extracted with CHCl3, dried with MgSQy, filtered
and evaporated to afford a white powder (0.125 g). ESMS (M+H;* m/e 487.1.

Example 12

Preparation of (R)-1-[1.1-dimethvl-2-(4-methoxvphenylethylaminoi-3-[(4-

cyvanomethvl)phenoxv]-propan-2-ol hvdrochloride salt

A mixture of 4-hydroxybenzylcyanide (Aldrich, 1 g, 7.51 mmol), K»CO3 (3.1 ¢,
22 mmol), and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (1.95 g, 7.51 mmol) in acetone (25
mL) was refluxed for 16 h. The mixture was cooled, concentrated, taken up in H»0 and
extracted with diethyl ether. The organic extracts were washed with 5% NaHCOs3, brine,
dried over MgSQy, filtered, and concentrated. This compound (0.250 g, 1.3 mmol), and 4-
methoxyphenyl-1,1-dimethyl ethylamine (0.255 g, 1.43 mmol) in ethanol (10 mL) was
heated at reflux for 16 h. The mixture was cooled, concentrated and purified by flash
column chromatography (5% MeOH/ CHCI3) to afford an oil which was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound as a white powder (0.100 g). ESMS (M+H)* m/e 369.1.

Example 13

Preparation of (R)-1-[1,1-dimethyl-2-(4-methoxyphenyDethvlaminol-3-[(4-

cvano)phenoxyl-propan-2-ol hvdrochloride salt

A mixture of 4-cyanophenol (Aldrich, 1 g, 8.40 mmol), K»CO3 (3.5 g, 25 mmol),
and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (2.18 g, 8.4 mmol) in acetone (25 mL) was
refluxed for 16 h. The mixture was cooled, concentrated, taken up in H70 and extracted

with diethy! ether. The organic extracts were washed with saturated NaHCO3, brine, dried

31
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over MgSQy, filtered, and concentrated. This compound (0.260 ¢. 1.3 mpe

methoxyphenyl- 1, 1-dimetivy! ethylamine (0.269 g. 1.5 mmol) in 2thane

acaied atreflux for 16 h. The mixture was cooled, concentrated and purific: By {lash

column chromatography |

% MeOH/ CHCl3) to afford an oil which was

GEae
Dtaiit

methanol and added 4M HCL. concentrated and triturated in ether to grve the e
cornpound as 4 white powder (G060 g). ESMS (M+H)* m/e 3551
Example 14
Preparation of (R)-1-{ !‘?-»dinwzhvl-2~('4~mcthoxvphenv!)ethvlammcﬂ-?s—imf,
methoxvearbonylmethyiiphenoxyi-propan-2-ol hvdrochloride salt
A mixture of methy! ‘-hydroxyphenylacetate (Aldrich, 0.500 g, 2.9 mmol),
KoC04(1.24 g, 8.89 mmois, and 2R-(-)-glycidyl-3-nitrobenzenesuifonate /i3 77 £, 2.99
mmo!l; in acetone (10 mL) was refluxed for 16 h. The mixture was cooled, concentrated,
taken up 1n Hy0 and extracied with diethyl ether. The organic extracts were washed with
5% NaHCOs, brine, dried over MgSQy, filtered, and concentrated. This compound {6200
g, 1.12 mmol) and 4~msthofv;y§;lmnyl-l,]-dimerhyl ethylamine (0.250 g, 132 mumel) in
ethanol {10 mL) was heated at reflux for 16 h. The mixture was cooled, concenirated and
purified by flash column chromatography (5% MeOQH/ CHCI3) to afford an o 66 g)eof
which 80 mg was stirred in methanol and added 4M HC, concentrated and rinuated in
ether o give the title compound (0.060 g) with minor impurity of ethyl ester.
IMEHfT m/e 4022 & 4164,
Example 15
Preparation of (R)-1-[1, }-»Clin‘x‘et?wl-2-(4~methoxvphenv]ethylamino]-I%-[(Z»nmc,\;,-:’;;
cyanqiphenoxy]-propan-2-o! hydrochloride salt
A mixture of 4-hydroxy- i-nitrobenzonitrile (Aldrich, 0.500 g. 3.05 mma!, Ko C
(026 g, 9.15 mmol), and “R-{-3-glverdyl-3-nitrobenzenesalfonate (0790 ¢ 355 mimol) in
acatone

(1 mL) was refluxed for 16 h. The mixture was cooled, concentrated. taken up in
An0 und extracted with dieths: cther. The organic extracts were washed with =4 HaHCO,,

[ 3%

3
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brine, dried over MgSOy, filtered, and concentrated. This compound (G.100 g, 0.45 mn;ol)‘

and 4-methoxyphenyl-1,1-dimethyl ethylamine (0.085 g, 0.45 mmol) in ethanol (10 mL)
was heated at reflux for 16 h. The mixture was cooled, concentrated and purified by flash
column chromatography (5% MeOH/ CHCl3) to afford an oil which was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound (0.030 g). ESMS (M+H)* m/e 400.1.

Example 16

Preparation of (RH-[],1-Dimethv]-2-(4-methoxvpheny])ethvlamino]-S-I(Z-nitro~4-

(hydroxymethyl))phenoxyl-propan-2-ol hydrochloride salt

A mixture of 4-hydroxy-3-nitrobenzyl alcohol (Aldrich, 0.500 g, 2.96 mmol),
K2CO3 (1.22 g, 8.87 mmol) and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (0.767 g, 2.96
mmol) in acetone (10 mL) was refluxed for 16 h. The mixture was cooled, concentrated,
taken up in Hp0 and extracted with diethyl ether. The organic extracts were washed with
5% NaHCO3, brine, dried over MgSOy, filtered, and concentrated. This compound (0.252
g. 1.12 mmol) and 4-methoxyphenyl-1,1-dimethy] ethylamine (0.200 g, 1.12 mmol) in
ethanol (10 mL) was heated at reflux for 16 h. The mixture was cooled, concentrated and
purified by flash column chromatography (5% MeOH/ CHCl1) to afford an oil which was
stirred in methano} and added 4M HCI, concentrated and triturated in ether to give the title

compound (0.250 g). ESMS (M+H)* m/e 405.1.

Example 17

Preparation of (R)-1-[1, 1-Dimethyl-2-(4-methoxyphenyl)ethylaminol-3-(2-nitro-4-

methoxycarbonylmethylphenoxyl-propan-2-ol hydrochloride salt

a) (R)-Methyl 4-(oxiranylmethoxy)-3-nitrophenylacetate

The material purchased from Aldrich, 4-hydroxy-3-nitropheny! acetic acid, (0.500 g, 2.54
mmol) was dissolved in methanol (5 mL) and was treated with concentrated H,S804 (0.25
mL) at reflux for 16 h. The mixture was cooled, evaporated, taken up in 5% NaHCO3 and

extracted into ethyl ether. A mixture of this crude compound (0.512 g, 2.43 mmol),

33
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KoCOy (1.0 g, 7.27 mmols and 2R-(-)-glycidyl-3-nitrobenzenesulfonate i

mmeols i acetone {10 mbj was rafluxed for 24 h. The mixture was coolec
and purified by flash coiumn chiromatography (50 % EtOAc/Hexane) tc af
compound (0.59 g) as an off-white foam. 'H-NMR (259 MHz, CDCI3+- 2 © <05 G3
IH) 337-3.450 (m, 1H). 3.62 (s, 2H), 3.71 (s, 3H), 4.09-4.16 (m, 1H), < 2

TA-7.8 (m, 3H).

Dby (R)-1-[1, 3-Dimethyl-:»ef’&imn';smoxyphenyi)ethylamino]-.@-{"(2-nitm-4-
methexyearbonylmethyljphenoy v1-propan-2-ol hydrochioride salt
A mixture of the compound from Example 17 (a) (0.298 g, 1.12 mmol}. and ..

methoxyphenyl-1.1-dimethyv! ethylamine (0.200 g, 1.12 mmol) in ethanot < 11 mil) was

fheated at reflux for 16 b, The mixture was cooled, concentrated and purifies v {izsh

column chromatography (5% MeOH/ CHCl») to afford an oil (0.345 g of w

B EVES
svas stirred in methanol and added 4M HCI, concentrated and triturated in o

etner 10 give g

white powder of the title compound (0.067 g) with minor impurity of ethyl ¢
(M mve 447.2 & 4617

tr. ESMS

Exampie 18

Preparation of (R)-1-11.1-Dirueth vl-2-(4-meth0xv0henvl)ethvlaminol-S-!(2~ni§ £k

carboxymethylphenoxyi-propan-2-ol hydrochloride salt

A mixture of the compound of Example 17(b)( 0.23 g, 0.51 mmolj, and i M NaOH

(1.2 ml:, was dissolved in methanol (5 mL) and stirred at rt for 24 h. The re:w

guenched with M HCL, extracted with CHCl3, dried with MgS8Qy, filtered ar

HOR was

vaporated

-t

1o afford the title compound as a white powder (0.060 g). ESMS (M+H)* m/e 432

Example 19

Freparation of (R)-1-11.1- I)immm?-2-(2~nanhthvl)ethylamino]-3«[(4<

:mfth(;nxvuzzrbonylphenoxvi-rrrczammé-ol hydrochioride salt

cad Methyl 4-(R)-glycidytbenzoae

4
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Methyl 4-hydroxybenzoate (1.0 g, 6.57 mmol. Aldrich) in acetone was treated with K»CO3
(2.72 g, 19.71 mmol) and 2R-(-)-glycidyl-3-nitrobenzenesulfonate /1.7 2. 6.57 mmol) and
the solution heated at reflux for 24 h. The reaction mixture was filtered and the filtrate

evalorated at reduced pressure. The residue was washed with 5% Na»COj3 (aqueous), dried

5 over anhydrous MgSOy and evaporated to give methyl 4-(R)-glycidvibenzoate which was
used without further purifcation in the next step.
(b) (R)-1-[ 1.1-Dimethyl-2—(2-naphthyl)ethylamino]-3-[(4-methox_vcarbonyl)phenoxy]-
propan-2-ol hydrochloride salt
10

Nowr
—_
vy

r
h

30

The epoxide from Example 19(a) (380 mg, 1.82 mmol) was treated with 1,1-dimethyl-2-(2-
napthyljethylamine (364 mg, 1.82 mmol) in ethanol was heated at reflux for 24 h. The
reaction mixture was evaporated and the residue purified by flash chromatography (silica

gel, 3% MeOH in CHCI3) to give the above titled product (344 mg). ES MS (M+H)* m/e
408.

Example 20

Preparation of (R)—l—JI.l-Dimethvl-2-(2-nanhthvl)ethvlaminoI-3-[1'4-carboxv)phenoxv‘;~
propan-2-ol hydrochloride salt

The ester from Example 19(b) (281 mg, 0.69 mmol) in dioxane (4 mL) was treated

with 1.4 mL of IN NaOH (aqueous) at room temperature for 190 h. The reaction mixture
was acidified with 3 N HCl (aqueous) and evaporated. The residue was washed with water

and then azeotroped from CH)Cl; to give the above titled compound (194 mg). ES MS
(M+H)* m/e 394.

Example 21

Preparation of (R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethvlaminol-3-[(2-cvano-4-

ethoxycarbonylmethyl)phenoxv]-propan-2-ol

(a) Ethyl (2-cyano-4-oxyacety!)phenylacetate
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A solution of cthyl—4~hy<ix'u};y;;m:nyla.cctatc {2.34¢g, 12 mmol), SnCig (0 12 wil, 1.3 mmols

and tributylamine (1.2 mL. 5.2 mmol) in toluene (100 ml.) was siirred at K7

for 20 min

under an argon atmospherc. Puraformaldehyde (0.86 g) was added and the solutinn was
heated at reflux for 18 h. The solution was cooled 10 RT and poured into warer and

= acdifred with agueous HC! (3M) to pH 2 (litmus paper). Ethvlacetate wa:

jad and the

layers separated. The organic laver was washed with water and brine and

ncentrated 1o

an o1 which was used without purification in the next swep.

The above oil, hydroxviamine hydrochloride (0.69g, 10 mmol) and

0 disopropylethylamine (1.5z, iGmmole) in BtOH (20 ml.) were heated at rafius under an

argon atmosphere. After 1€ i the solution was concentrated to give 2.1g of a5 1) which

was used in the next step withsut further purification.

A

A solution of the above oil in acetic anhydride (30 mL) was heate¢ o refiux for 20

Sheadnal A4

mun. The solution was then concentrated. Flash chromatography (silica gei, 3%
EtOAc/Hexane) yielded 0.7g (22%) of the title compound. TH-NMR (400 MHZ CDCig; 8

P.2-1.3(m, 3H), 2.4 (s, 3H), 3.4 (s, 2H), 4.1-4.2 (g, 2H), 7.1-7.8 (m, 3H).

o
{

(ZK3-Glycidyl-[ethyl-Z-c vaic-d4-hydroxyphenyl)acetate

in)
A solution of ethyl-( 2<—<:yanw~<i~hydroxyphenyl)acetate {0.5g, 2 mmol) in 104 wvater (i,
i0mL.) was treated with KoC04(0.28g, 2 mmol). After 3 h the solution was concentrated.

“he residue was partitioned between EtOAc/water and aqueous HCI (IM) was added 1o

adjust the solution to pH 2 (izmus paper). The EtOAc laver was separated anil

water and concentrated to give {.42g of an oil.

ashed with

A solution of the above oil (0.42g, 2 mmo}), (2R)-gycidyl 3-nitrobernzens suifonate

{Aldrich Chemicals, 0.52g, ? mmol) and K7CO4(0.28g, 2 mmol) in acetone {20 mL) was
) heated anreflux for 18 b, The sojution was cooled and filtered. The filtrate wu:
cuncentrated to an oil. Flash chiromatography (silica gel, 20% EtOAc/Hexane; +ivided 0.4z

sof the title compourd. * {1-NMR (400 MHz, CDCl) 8 1.2-13 (m, 3Hy, = (15, 1,

(v PHD 3.4 (mu VHY, 3.6 05, 2HD, 4.0-4.2 (m, 3H), 4.4 (m, 1H), 7.0-7.5 (5 00

36

/00/01931

oy

e

AP/



APLu1271

(c) (R)-1-[1 .1-dimcthyl-2-(4-methoxyphenyl)ethylamino]—B—[(2-cyano-4-
ethoxycarbonylmethyl)phenoxy]-propan-2-ol

A mixture of (2R)-glycidyl-(ethyl-2-cyano-4-hydroxyphenyl)acetate

5 0.2g.0.77 mmol), and 4-methoxyphenyl-1,1-dimethylethylamine (0.138 g. 0.77 mmol) in
ethanol (20 mL) was heated at reflux for 24 h. The mixture was cooled, concentrated and
purified by flash column chromatography on silica gel (5% MeOH/ CH,Claj 1o afford the
title compound as a colorless oil (0.207g, 61%). ES MS (M+H)* m/e 441.2.

10
Example 22
Preparation of (R)-1-[1, 1-dimethyl-2-(4-methoxvphenylethvlaminol-3-[(2-cvano-4-
carboxymethvlphenoxvl-propan-2-ol
15

25

The compound of Example 21 (0.100g, 0. 23mmol) was dissolved in methanol (10 mL) and
was stirred with 1M NaOH aq (3 mL) at RT for 18 h. The reaction was concentrated in
vacuo. The residue was treated with 2 ml of water and the pH adjusted to 5 with 1M HCI.

The resulting gum was removed and concentrated twice from EtOH. Trituration with ether
afforded a white powder (0.08g, 84%). ES MS (M+H)* m/e 413.2

Example 23

methoxycarbonylethyl)phenoxyl-propan-2-ol

(a) (R)-Glycidyl-methyl-3-(4-hydroxyphenyl)propionate.

A solution of methyl-3-(4-hydroxyphenyl)propionate(Aldrich Chemicals,1.8g, 10 mmole),
(R)-gycidol (Aldrich Chemicals0.74g, 10 mmol), triphenylphosphine (2.62g. 10 mmole)
and diisopropyl azodicarboxylate (2.02g, 10 mmole) in 50 ml THF was stirred at RT for 18
h.The solution was filtered and the filtrate concentrated in vacuo. Flash chromatography

(silica gel, CH2Cl») afforded 1.33g (56%)of the title compound. TH-NMR (400 MHz.
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i give s hight brown oil (0.98g, 74%

< 351dd, J=11.2, 14.1 Hz. 1H'. 2.05 (dd, 4.9, 11.2 Hz, 1H),

Aruut 271

P06 2.6 0m, ZHY I G (H), 2.9 (m, 3H), 3.4 (m, i1H), 3.6 (s. 3H), 3 9 14p

i tHG 6872 (m, 4HL

iR, I-dimethyi-2ecc methoxyphenyl)ethylamino}-3-[(4-

metnoxycarbonylethvl)phenoyy j-propan-2-ol

#1-4-hydroxyphenyljacetate(0.2g, 0.85mmoi . and 4-
methoxyphenyl-1,1-dimethylethy lamine (0.15 g, 0.85mmol) in ethanol (20 1.0
at refiy

ix for 24 h. The mixuure was cooled, concentrated and purified by flast

chromatography on silica gol £5% MeOH/CHACI ) to afford the title compaung
grapiy g 2412

voloriess o1l (0.178g, 51%). ESMS (M+H)* m/e 416.3.

column

afferded a white powder (0.08 12, 70%). ESMS (M+H)* m/e 402.3

Example 24

Preparaton of N-{2R-hydroxy-3-i] 2-nitro-4-[2S-ethoxycarbonyl-2-

: memvlsulfonvl]amino]Dimn-ox‘v"mropyﬂ- 1.1-dimethvi-2

-[4-methoxyphenviisthviamine

(i) Methvl- ZS-amino~3-[§S«nii::'::}»d.-hydroxy]phenyl]propionate

A selution of 3-nitro-L-tyrosing {25g, 110.54 mmole) in methanol (250 ml.,

with HCL gas) was heated at refl

[
ux for 16h. The mixture was cooled, concentrated, taken

Dre-saturated
up in HaO, neutralized with k2CO3(s). filtered the orange solid, washed with He
by air (22g, 83%). TH-NMR 400 MHz, DMSO-dg) 8 2.75 (dd, J=7.6, 13.6 Hx

tdd, }=.76, 13.6 Hz, 1H), 3.35 (1, TH), 3.60 (s, 3H), 7.04 (d, J=8.5 Hz. IH), 785 ¢

s | 3 )
fasid, =8,

Q. dried

LR ALY PRI L

1

”

T3

Ha 1H3 771 (s, TH).

(b} Methyl- ZS-{methy}sulfm",_s'i};gmino-B~[[3-nitm-4-hydroxy]phenyiipropiorz;s«;
1% a stirred mixture of Exampie 24(a) (1g, 4.16 mmole), and pyridine (0.33g, < 16 mmoic:

' dnied THF (30 mL) was added methanesulfonylchloride (0.48g, 4.16 mmoals;, After
surring at RT overnight, the mixture was concentrated, taken up in H>O, extracizd with
St0Ae, washed with $% HCI, sawurated NaHCOs, brine, dried over MgSOy, concentzated

74%). TH-NMR (400 MHz. DMSO-dg): § 2.70:

&, 3H.

367 (s, 3H), 420 (1 1 Hy 7 0

FANE
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APV0127 1
(d,J=8.5Hz, IH), 747 (dd, ] = 1.8,8.5Hz, 1H), 7.82(d,J = 1.8 Hz, I1H), 7.9(d,] = 8.5
Hz, 1H).

(c) Methyl- 25-[methylsulfonyl]amino-3—[[3-nitro-4-R-glycidyl}phenyl]propiona[e

A mixture of Example 24(b) (0.98g, 3.08 mmole), K2CO3 (0.85g, 6.16 mmole), and 2R-
glycidyl-3-nitrobenzenesulfonate (0.83g, 3.23 mmole) in acetone (20 mL) was heated at
reflux in 24h. The mixture was concentrated, taken up in H»O, extratcted with EtOAc. The
organic extracts were washed with brine, dried over MgS0y4. concentrated, purified by flash
column chromatography (50% EtOAc/Hexane) to afford a light yellow oil (0.4g, 35%).
IH-NMR (400 MHz, CDCl3) & 2.70 (s, 3H), 2.82 (dd, J = 4.9, 11.2 Hz, 1H), 2.88 (dd, J =
4.9, 11.2 Hz, 1H), 3.32 (m, 1H), 3.51 (dd, J=11.2, 14.1 Hz, 1H), 3.55 (dd, 4.9, 11.2 Hz, 1H),
3.7 (s, 3H), 4.10(dd, ] =4.9, 11.2 Hz, 1H), 4.33 (dd,J=2.2,49 Hz, 1H),5.10(dd, J + 4.9,
11.2 Hz, 1H), 6.97 (dd, ] = 1.8, 8.5 Hz, 1H), 7.36 (dd, J = 1.8, 8.5, 1H), 7.64 (s, 1H).

(d) N—[2R-hydroxy-3-[[2—nitro-4-[ZS-cthoxycarbonyl-Z-
[methy]sulfonyl]amino]phenoxy]pmpyl]-].l-dimethylv2-{4-methoxyphenyl]ethylamme
hydrochloride

A mixture of Example 24(c) (0.22g, 0.59 mmole), LiClOy4, and 1,1-dimethyl-2-[4-
methoxyphenyl]ethylamine (0.13g, 0.7102 mmole) in EtOH (5mL) was heated at reflux in
24h. The mixture was cooled, concentrated, taken up in H50, extracted with EtOAc. The
organic extracts were dried over MgSOy, concentrated, and purified by flash column
chromatography (3% MeOH/CH5Cly) to afford a yellow oil, which was dissolved in THF
and added 4M Hcl in p-dioxane, concentrated, and co-evaporated with ether to give an off
white foam (0.26 g, 79%). |H-NMR (400 MHz, CDCl3) 8 1.17 (s, 6H), 2.63 (s,1H), 2.77
(s, 2H), 2.87 (dd, J = 4.9, 11.2 Hz, 1H), 3.07 (m, 3H), 3.17(dd, ] = 4.9, 11.2 Hz, 1H), 3.69
(m, 1H), 3.70 (s, 3H), 4.14 (s, 3H), 4.37 (t, ] -7.2 Hz, 1H), 6.81 (dd, J = 1.8, 8.5 Hz. 1H),
7.10 (m, 3H), 7.45 (dd, ] = 1.8, 8.5 Hz, {H), 7.72 (s, 1H).

Example 25

Preparation of N-[2R-hvdroxy-3-[[2-nitro-4-| 2S-methoxycarbonyl-2-

[phthalimidolphenoxylpropyll-1,1-dimethyl-2-[naphthvllethylamine hydrochloride

39
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taj Methyi- 2S-[phthalirmd5)}~f&-{{3-mtro-4-hydroxy]phenyl]propionaw
A mixture of Example 24(a; (3g, 20.82 mmole), and phthalic anhydride /% 2¢. 22 9 mmoie;

n CHCly (150 mL) was heated at reflux in 24h. To the mixture was added -

N (10.6g,
104.08 mmole), and cooled. concentrated, taken up in Hy O, extracted with ¥ 2Ac. The

5 organic extracts were washed with 6N HCI, saturated NapHCO3, brine, driec aver MgSCy,
concentrated to afford a veliow il (7g, 91%). 'H-NMR (400 MFz, DMSGesdy; 8 3.24 (dd,
I= 112,14,V Hz, 1H). 3.45 (dd, J = 4.9, 11.2 Hz, 1H), 3.70 (s, 3H), 5.28 (A J= i 9 1] 2

Hz, 1), 6.95(d, 8.3 Hz, iH:. 734 (dd, ] = 23,83 Hz, IH), 7.70 (d, J = 2.7 i, iHy. 7.27

R

{m, 4H5.

{bj Methyl- ZS-[phthalimidn}‘».’iv-{[3-nilr0-4-R~glycidyl]phenyl}propionate
Following the example 24i¢i, the title compound was prepared as a tan sold (T Mg 989
'H-NMR (400 MHz, CDCin} 62,82 (dd, J = 4.9, 111.2 Hz, 1H), 2.88 (dd, f =49, 112 M

o

THY, 332 (m, 1H), 3.51 {dd, J = 11.2, 14.1 Hz, 1H),3.55(dd, J =49, 1.2 Kz 151 3.7 13

15,

v

i5 SHY 4004dd, J = 4.9, 11.2 Hz 1H), 4.33(dd, J = 2.2, 4.9 Hz, 1H), 5.10 {dd, } = 4 o itz
Hz, 1H). 6.97 (dd, J = 1 .§, .5 Hz. 1H), 7.36 (dd, I =1.8, 8.5 Hz, 1H), 7.64 (5 15y, 773 (m,
JHD, 781 (m, 2H).

1o N ER—hydroxy—?r-[[2-~mz,r<»~4'§ES-methoxycarbonyl-Z-Iphthalimido]phcmzxj::ipmp};i'i~
20 1.I-dimethy -2-[naphthyl]ethylamine hydrochloride

A mixture of Example 25(b) {1z, 2.35 mmole), LiClO4 0.65g, 4.69 mmole}, znd 1.1-

dimethyl-2-napthylamine (0 47g, 2.35 mmole) in MeCN (20 mL) was heated at reflux in

Zah. The muxture was conled, concentrated, taken up in HyO, extracted with #104¢. The

orgame extracts were washed with brine, dried over MgS0Qy, concentrated and purified by
25 flash column chromatography (3% MeOH/CH,Cly) to afford a light yellow foem, which

was dissolved in ether and added 4M HCl in p-dioxane, concentrated, and co-¢ vaporated

with ether’hexane to give an off white solid (1.08g, 74%). 1H-NMR (400 MHz, CDCh)

& 135 5. 6HY, 3.10 (5, 2H), 2.3 (m, 2H), 3.53 (m, 2H), 3.78 (s, 3H). 3.98 {m, 1i{}. .14 {im,

THY. 437 (m, 1H), 5.06 (m, iH5, 6.91(d,J = 8.5 Hz, 1H), 7.30 (m, 2H), 7.4 .01 2H), 7.79

Lhats wd

A im, GHG.
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Example 26

Preparation of N-[2R-hydroxy-3-[[2-nitro-4-{ 2S-carboxy-2-[[{2-carboxy]phenyl]

carbonyllaminolethyliphenoxylpropyll-1.1-dimethyl-2-[naphthvllethviamine

(a) N—[2R-hydrox_v-3-[[2-nitro-4-[2$-carboxy-2-[[[2-carboxy]phenyl]
carbon_vl]amino]ethyl]phenoxy]pmpyl]—1,l-dimethyl-Z-[naphthyl]ethylamine

A mixture of Example 25(c) (0.20g, 0.32 mmole), and LiOH.H»0 (0.03g, 0.64 mmole) in
THF/H0 (5 mL, 4:1) was stirred at RT in 24h.The mixture was concentrated, taken up in
H7O0, acidified with AcOH, filtered the solid, triturated in ether to give an off white solid
(0.15g, 71%). IH-NMR (400 MHz, DMSO-dg) & 1.25 (s, 6H), 3.05 (m, 2H), 3.15 (s, 2H),

3.25 (m, ZH), 421 (m, 3H), 4.61 (m, 1H), 7.45 (m, 7H), 7.82 (m, 7H), 8.83 (d, J =4.9 Hz,
1H).

Exampie 27

Preparation of N-[2R-hydroxy-3-[{2-nitro-4-[2S-methoxvcarbonyl-2-[{[2-

carboxylphenyllcarbonyllaming] ethyl Iphenoxyipropyl]-1,1-dimethyl-2-
naphthvllethylamine hydrochloride

(a) N-[2R-hydroxy-3-[[2-nitro-4-[2S-methoxycarbonyl-2-[[[2-

carboxy Jphenyljcarbonyljamino] ethyllphenoxy]propyl]-1,1-dimethyl-2-
[naphthyllethylamine hydrochloride

A mixture of Example 25(c) (0.20g, 0.32 mmole), and LiOH.H70 (0.02g, 0.32 mmole) in
THF/H0 (5 mL, 4:1) was stirred at RT in 24h.The mixture was concentrated, taken up in
H;0, acidified with AcOH, filtered the solid, triturated in ether to give an off white solid
(0.10g, 50%). 'H NMR (400 MHz, DMSO-dg) 8 1.25 (s, 6H), 3.05 (m, 2H), 3.15 (s, 2H),
3.25 (m, 2H), 3.78 (s, 3H), 4.21 (m, 3H), 4.61 (m, 1H), 7.45 (m, 7H), 7.82 (m, 7H), 8.83 (d,
} =49 Hz, 1H). 'H-NMR (400 MHz, DMSO-dg): & 1.25 (s, 6H), 3.05 (m, 2H), 3.15 (s,

2H), 3.25 (m, 2H), 4.21 (m, 3H), 4.61 (m, 1H), 7.45 (m, 7H), 7.82 (m, 7H), 8.83 (d, ] = 4.9
Hz, 1H).
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Preparation of (R)-1-] l,i-‘Dimczhvi-Z-(Z-naphthvl)ethylammo1-3-[(3-5’2-2\1 NROEIENOX Y id-

methiox vearbonvlphenoxy k-nropan-2-ol dihvdrochloride salt

{a} i-i 2-Nitrophenoxy)-2-methoxvearbon 1-5-methoxy-benzene
} } ) y )

A solution of 2-mcthoxycarb(m}'Z«ﬁ-mexhoxyphenol (34.1g, 0.187 moly, 2-
mitrofiuorobenzene (19.7 mL. G.167 mol), and KoCO3 (65 g, 0.467 mol) in DMF 1200 mii

was heated at 110°C for 18 k. The solution was diluted with water (200 mL} anv extracted
with EtOAc The EtOAc layer was concentrated to give the crude title compoun:

(57

giwhieh was used as is for the next step without further purification.

[ o]

b 2-Carboxymethyl-5-methoxy -phenyl-oxy-(3-aminobenzene)

A solunon of compound from Example 28(a) (57 g, 0.187 mol) and 10% Pd/C 1

HeOH 11000 mL) was treated with Hy at 50 psi for 2 h. The solution was filters: through

Zhn

Clelite and the filtrate was concentrated. Flash chromatography (silica gel, 20%

E1OAc/Hexane) yielded the title compound (49.3 g, 96%): MS (ES) (M + H)* /e 274 1.
(el -<ﬂ2~.—‘xminophenoxy)-2~rru:xh-.:‘xycarbonyl-5-h_vdroxy-benzene

Toacold solution of compound fzom Example 28 (b) (1 g, 4.1 mmol} and ethylmaercaptan
(1.3 mL, 20 mmol) in CH7Cl~ (15 mL) was added AlCl3 (2.8g, 20 mmol). After 2k at 0

+'C solution was concentrated and residue was treated with ice/water (50 mL) and CHaCla
¢5UmL). Organic layer was separated and washed with water (2X). The organic aver was

concentrame

d to give the crude title compound (0.95g) which was used as is for ine next

Gigemy
AN

(il -('E-Ammophenoxy)-2~mc3thoxycarbonyl-S—( 2(R)-glycidyl)-benzene

A solution of compound from Example 28 (c) (0.51g 2.2 mmol), 2R-gycidyl 3-
nitrobenzenesulfonate ( 0.58Z%g. 2.2 mmol) and K7CO3 (0.93g, 6.6 mmol) in acetnne (20
mb was heated at reflux for 18 b The solution was filtered and the filtrate was

~oncentrated to give the title compound (0.64g) which was used as is for the nex: siep,

01931
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(e) (R)-I-{I.]'Dimethyl-2-(2-naphxhyl)ethylamino]—3-[(3«(2—aminophenoxy)-4-
methoxycarbonyl)phenoxy]-propan-2-ol dihydrochloride salt

A solution of compound from Example 28 (d) (0.10 g. 0.4 mmol) and 1.1-dimethyl-2-(2-
naphthylethyl amine (0.07 g, 0.4 mmol) in EtOH (5 mL) was heated to reflux for 18 hr.
Solution was concentrated. Flash chromatography (silica gel, 5% CH;0H/CH7Cl») and

treatment with HCl in MeOH yielded the title compound (0. lg, 60%): |H-NMR (400 MHz,

DMSO-dg) & 1.0-1.3 (m,8H), 3.0-4.3 (m, 11H), 6.7-8.0 (m, 11H), 8.8-8.9 (m, 1H), 9.3-9.4
(m, 1H); MS (ES) (M + H)* m/e 515.0.

Example 29

Preparation of (R)-I-H.1-Dimethvl-Z—(2-naohthvl)ethvlamino}-3-I(3—(2-aminophenoxv)-4-

carboxy)phenoxyl-propan-2-ol dihvdrochloride salt

A solution of compound from Example 28 (e) (0.7g, 1.4 mmol) in MeOH (5mlL)
was treated with 1 N NaOH (3.0 mL, 3.0 mmol). After 18 h, the solution was concentrated.
Water (10 mL) was added and the solution was treated with 1 N HCl to pH 7, filtered and
the solid was dried in vacuo to give the title compound (0.35 g, 50%). MS (ES) (M + H)*
m/e 501.1; H-NMR (400 MHz, DMSO-dg) 6 1.2-1.3 (s, 6H), 3.1-4.3 (m. 11H), 6.7-7.9 (m
13H), 8.7-8.9 (m, 1H), 9.2-9.5 (m, 1H).

Formulations for pharmaceutical use incorporating compounds of the present
invention can be prepared in various forms and with numerous excipients. Examples of

such formulations are given below.

Example 30

Preparation_of (R)-N-[2-Hydroxy-3-(2-cyano-4-( 2-carboethoxvethyl)phenoxv)propvli-1,1-

dimethvl-2-(2-naphthyl)ethvlamine

(a) Ethyl-3-(2-cyano-4-hydroxyphenyl)propionate
To25.2 g(0.13 mol) of ethyl-3-(4-hydroxy-3-cyanophenyl)propionate in 300 mL of drv

toluene was added under argon 12.4 mL (0.052 mol) of tri-n-butylamine followed by 1.5

43
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{313 molY of un{IV} chioride. After stirring for 10 min, 8.6 g of paraformaidgehyvae”
was added and the.reaction was refluxed under argon for 18 h.
The reaction was cooled and concentrated to a dark oil which was subjected (o Ttash column

chromatography on silica gel eiuting with 90:10 hexane:ethyl acetate (v/v)y. Thers was

2 iv/v)

obtatned 5.3 g of product (18.6%). Further elution with 70:30 hexane:ethyl acs

wielded 12 ¢ of starting materiz!

To asoluuon of 10 g (0.045 niels of the above aldehyde in 200 mL of absolute sthano] was
added 6.1 g (0.06 mol} of triethyiamine followed by 3.48 g (0.05 mol) of hydroxyiamine
hydrochiondz. The reaction was stirred under argon at reflux for 18 h. The rearsion was
concentrated. The residual oil was dissolved in ethyl acetate and washed with 1™ HCL The
vthyl acetate phase was dried. fiitered and concentrated to an oil which was tre.od with
100 mL of acetic anhydride and refiuxed under argon for 30min. The reaction was
cuncentrated. The resulting oil was dissolved in ethyl acetate and washed with waer. The

cthyl acetate layer was dried, fihered and concentrated to an oil which was dissaivad in 200
il of ethanol and treated with a solution of 9.54 g of sodium carbonate (0.09 met) in S0
ral of water. After stirring at room temperature for 5 h the mixture was neutrabized with 3N
#iCH to pH 5 and concentrated. The resulting mixture was extracted with ethyl ucetate, The
cthyl acetate solution was dried, filtered and concentrated to an oil which solidifted on

storage: 9.5 ¢ (97%).

(b} Ethyl-3-(2-cyano-4-(R}- giycidyloxyphenyl)propionate

& solution of 7.7 g (0.035 moi: ethyl-3-(2-cyano-4-hydroxyphenyl)propionate and 9 g

325 moly of 2-(R)-glycidyi-3

-nitrobenzenesulfonate in 100 mL of dry acetone was

treated with 7.6 g (0.055 mol} of potassium carbonate and refluxed under argon for |

The reacuion was cooled and fiitered. The filtrate was concentrated and purified by flash
column chromatography on silica gel eluting with 70:30 hexane:ethy! acetate 1o yield 6 g

(62%) of the epoxide.

0 (R)-N-[2-Hydroxy-3-(2-cyano-d-( 3-carboethoxyethyl)phenoxy)propyl}-1.i-dirme hvl-2-
{Z-naphtbyliethylamine
4 soiution of 2.69 g (0.0098 mols of the epoxide and 1.95 g of the amine(0.09% riicls was

eefluxed in 75 mL of ethanol under argon for 18 h. The reaction was concenrat
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residue was purified by flash column chromatography on silica gel eluting with 95:5

methylene chloride:methanol (v:v) to yield 4.0 g of the desired product (86%).

Example 31

Preparation of (R)-N-L?-Hvdroxv-3-("-cvano—4-(3-carboxvethyl)nhenoxv)Dropvl]- 11-

dimethyl-2-(2-naphthyhethylamine Sodium Salt

To a stirred solution of 100 mg of the ethyl ester(0.21 mmol) in 5 mL of ethanol was added
10 1 mL of IN sodium hydroxide (1 mmol). The mixture was stirred for 4 h and then
concentrated, diluted with 0.5 mL water and the pH adjusted to about 4 with 3N
hydrochloric acid. The mixture was decanted and the residual gum was treated with 2 mL
of IN hydrochleric acid in methanol and concentrated. The residue was then concentrated

four times from ethanol. The resulting solid was triturated with ether, filtered and dried

t.} 15 under vacuum to give 60 mg of a white powder (64%), ES-MS, m/z 446.7 (M+H).
Example 32
20 Preparation of (R)-N-[2-Hydroxy-3-(2-cvano-5-( 3-carbethoxypropyl)phenoxv)propyl}-1.1-
dimethyl-2-(2-naphthyl)ethylamine Hvdrochloride.
(a) Ethyl 4-(4-cyano-3-hydroxyphenyl)butanoate
To a solution of 2-fluoro-4-bromobenzonitrile (2.0 g, 10 mmol) in 10 mL of THEF, cooled to
25 -15°C, was added a solution of potassium t-butoxide (10 mL, 10 mmol) over 7 min. The
cooling bath was removed, and the reaction stirred for another 40 min. The reaction was
f,.) poured into ether/10% HCL, and the ether layer was separated. The ether layer was washed

with water and saturated brine, dried over sodium sulfate, and concentrated to give 2.5 g of

2-t-butoxy-4-bromobenzonitrile.

30 Isobutyl vinylacetate (5.69 g, 40 mmol) was placed in a dry 500 mL flask, cooled to
0 °C, and purged with N,. A 0.5 M THF solution of 9-BBN (80 mL, 40 mmol) was added
over 5 min with ice bath cooling. The bath was removed, and the reaction was stirred

overnight at room temperature. To 2-z-butoxy-4-bromobenzonitrile (10.2 g, 40 mmol) was
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added 60 mL of dry DMF. The solution was placed under N,. and PdClidppf) 295 . 1.0

mmol; was added-over I min with vigorous stirring. The resuiting solution was added by

syringe 'o the above described horane solution, followed by the addition o

€ (2647
¢, SUmmoi}. The solution was heated to 90 C for 45 min then allowed to cocsl. The

ved, and

feaction was worked up by pouring into ether/ 5% HCL. The ether laver was
the agueous layer was exiracted once more with ether. The combined ether cxiracts were
washed with water (3 x | L) and brine, dried over sodjum sulfate and concentrated, The

product, sobutyl 4-(d-cyano- 3-t-butoxyphenyljbutanoate, was used as is for th

reaction

All of the ester from sbove was dissolved in 125 mL of THF to whick was added

C 5

5% mL of water containing 80 mmol of LiOH. The solution was heated to 63-77

A

= for

nhours, then concentrated in vacuo. The residue was taken up in ether/water and the ether

P

ER g ol

iayer separated. The aqueous taver was extracted twice more with ether 10 remove any
non-acidic umpurities. The agueous layer was made acidic with HC, and extracted twize
with ether. The combined ether extracts were washed with brine, dried over scdium sulfate
and concentrated to give 11.1 ¢ of 4-(4-cyano-3-t-butoxyphenylybutanoic acid (s1il}
containing some cyclooctyl impurities derived from the 9-BBN),
The above acid (approx. 40 mmol) was dissolved in dry THF and placec under N,
i.1-Carbonvidiimidazole (6.81 g, 42 mmol) was added, and the reaction was stirred for 2
nrs at room temperature. Dry ethanol (5.552 g, 120 mmol), to which NaH (8¢ myg, 2 mmol:
fiad been added, was then added to the solution and stirred at room temperaturs for | hr
followed by heating to 50-6G °C for 3 hours. The solution was concentrated, and the
residue taken up in ether/ 5% HCL The ether layer was separated, washed with water,

~aHCO3 and brine, then dried over sodium sulfate and concentrated to give 9

oy

product. The crude product was chromatographed on a silica gel column (5 x 20 ]
equilibrated in CHCY, and eluted with 4% FtOAc in CHCI,. The yield of was 7 13 g (62%
aver 3 steps from 2~t-butoxy—4~bromobenzonitrile).

Ethyl 4-(4-cyano-3-i-butoxyphenyl)butanoate (6.8 g, 23.5 mmol) was dissolved in 4
mixture of acetonitrile {42 mL.} and conc. HCI (3.85 mL) and allowed to stand for KO min.
The reaction was poured into ether/water and the ether layer separated. The ether layer was
washed with water and brine, and the combined aqueous washes were reextracicd once with
e¢ther. The combined ether layers were dried over sodium sulfate and concentrazad o grve

¢ g ot an off white waxy solid. This material was loaded onto a silica ge! colu
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ecm) in CHCI, and eluted with 20% EtOAc in CHCI, to yield 4.5 g of ethyl 4-(4-cyano-3-
hydroxyphenyl)butanoate: 'H-NMR (CDCl,) 8.2 (1H,s), 7.42 (1H. d). 6.95 (1H,s). 6.77
(IH, d), 4.2 (2H. q), 2.63 (2H, dd), 2.39 (2H, dd), 1.96 (2H, m), 1.28 (3H. 1): “C-NMR
(CDCL,) 174.4,159.5, 149.2, 132.8, 120.8, 117.0, 116.1, 97.1, 60.9, 35.2, 33.6. 25.7. 14.1.

(b) Preparation of (R)-2-cyano-5-(3-carbethoxypropyl)phenyl glvcidyl ether
Using the method of example 30(b), vide supra, ethyl 4-(4-cyano-3-
hydroxyphenyl)butanoate (1.4 g, 6 mmol) and (R)-glycidyl nosylate (1.48 g, 5.71 mmol)

were used to prepare 1.47 g (88%) of the title compound as a white solid.

(c) ( R)-N-[2-Hydroxy-3-(2-cyano-5-(3—carbethoxypropyl)phenoxy)propyl]— 1,1-dimethyl-
2-(2-naphthyl)ethylamine Hydrochloride.

Using the method of example 30 (c), supra, (R)-2-cyano-5-(3-
carbethoxypropyl)pheny! glycidyl ether (1.47 g, 5.08 mmol) and 1.1-dimethyl-2-(2-
naphthylethylamine (1.1 g, 5.59 mmol) were used to prepare the title compound as a white
solid: 'H-NMR (CDCI,) 9.82 (1H, brs), 8.42 (1H, br s), 7.78 (4H, m), 7.35-7.5 (4H). 6.8
(2H, m), 5.7 (1H, br s), 4.82 (1H, m), 4.25 (2H, m), 4.1 (2H, q), 3.4-3.65 (4H), 2.65 (2H,
dd), 2.3 (2H,dd), 1.95 (2H, m), 1.55 (6H, d), 1.25 (3H, t): “"C-NMR (CDCl,) 173.0. 160.1,
149.4,133.2, 133.1, 132.4, 131.9, 129.7, 128.7, 128.0, 127.7, 127.5, 126.2, 125.9, 121 .7,
116.5, 113.1, 99.8, 70.7, 65.6, 61.4, 60.4, 45.1, 44.2, 35.5, 33.4, 25.9, 23.1, 22.9, 14.2.

Example 33
Preparation of (R)-N-[2-Hydroxv-3-(2-cyano-5-( 3-carboxypropvlphenoxv)propvl]-1.1-

dimethyl-2-(2-naphthylethylamine Sodium Salt

(R)-N—[2—Hydroxy-3-(2-cyano-5-(3-carbethoxypropy])phenoxy)propyl]- 1,1-
dimethy!-2-(2-naphthyl)ethylamine (0.77 g, 1.58 mmol) was hydrolyzed by stirring
overnight at room temperature in 25 mL of EtOH containing 2.37 mmol of NaOH in 2.37
mL of water. The reaction was concentrated, and the residue dissolved in 40 mL of water.
The pH was lowered with 1 N HCI until the zwitterion form of the product dropped out of
solution (pH approx. 6 to 6.5). The solid was filtered and washed with water. The solid

was then suspended in 30 mL of water, and 1 N NaOH was added slowly until the solid
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went into solution (final pH aoprox. 11). The solution was frozen and lyophitized to
dryness to give 732 mg of the e compound as a white solid: "H-NMR (i} TDCNDO
7.0-T 8 (4H). 7.4 (3H.m), T3201H, d), 7.0 (1H, 5), 6.9 (1H, d), 4.1 2H. mj, 4G 1H. my.
3.78-3.92 (4H), 2.6 (2H, dd:, 2.1 (2H, dd), 1.8 (2H, m), 1.02 (6H, dj; "C-NMER "1
CDONDO) 1817, 160.8, 151.8, 136.4, 133.7, 133.5, 132.2, 129.6. 129.0, 1277, 1273

VR

203125701219, 117.6, 113.3,98.2, 71,4, 69.1, 53.7. 46.5,44.5,37.5,36.0, 278, 26

LRSS N I

260

Example 34
Preparation of (R)-N-12-Hvdroxy-3-(2-cvano-5-( 2-carbethoxyethyDphenoxyjpronvii-1 |-

dimethyvl-2-(2-naphthyDethviamine Hvdrochloride

‘@) Bthyi 3-td-cyano-3-hydrox vphenyl)propionate
Trifluoromethanesulfonic anhvdride (9.0 mL, 15 g, 53 mmol, 1.2 equiv} was addad over 4

neriod of 5 min to 4 solution of ethyl 3-{4-hydroxy-3-methoxyphenyl)propionate (5.7 mL.

[t g, 45 mmol, 1 equiv) and pyndine (9.0 mL, 8.8 g, 110 mmol, 2.5 equiv) in CHCL

40 mL) cooled to 0 °C in an ice bath. The ice bath was removed and the reaction mixture
was stirred for 24 h. The reaction mixture was concentrated. This material was then {aken
dap in Et0 (100 mL) and washed with 0.1 M HCl (2x50mL). The organic laver was dried

ianh. Na,SO,) and concentrated {73 °C). This yielded 13.7 g (86%) of product

s a yellow

oil. The crude material (13.3 g) was flash chromatographed (1000 mL 9:1 hex/
500 mL 4:1 hex/EtOAc) through flash silica £el (200 mm x 50 mm dia.). The fractions

containing only product were combined and concentrated (75 °C). This providzd :

ethyl 3~(4«§riﬁuromethanesuift:xy~3-methoxyphenyl)propionate as a nearly-coloriess ol

To a mixture of ethyj 3-( tﬁ«triﬂuromethanesulfoxy—3—methoxyphenyl)pr—ﬁ;ﬁunaza
{11.9 g, 334 mmol, I equiv) and zinc cyanide (7.8 g, 66.4 mmol, 2.0 equiv) in
deoxygenated dry DMF (60 mL) was added tetrakis(triphenylphosphine)palladiumiG1

(i3 g, 1.1 mmol, 0.034 equivi. The reaction mixture was stirred at 120°Cfor 21 Th

jisd

reaction mixture was then filtered through Celite®. The filtrate was diluted with sz1d aq
NaHCO, (100 mL) and H,O (100 mL) and extracted with EtOAc (1 x 100 mL). The
organic layer was then washed with H.O (2 x 50 mL), dried (anh. Na_S0,), and
concentrated (75 °C). This gave 6.9% ¢ (89.7% of crude product as a brown oi}. This oi}

was flash chromatographed (300 mL 9:1 hex/EtOAc, 1500 mL 3:1 hex/EtOAc} through
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flash silica gel (200 mm x 50 mm dia.). The fraction containing product was concentrated
(75 °C) yielding 4.70 g (60.3%) of ethyl 3-(4-cyano-3-methoxyphenyl)propionate as a

white crystalline solid.

A mixture of ethyl 3-(4-cyano-3-methoxypheny!)propionate (3.17 g, 13.6 mmol,
1 equiv) and sodium cyanide (2.00 g, 40.8 mmol, 3.00 equiv) in DMSO (60 mL) was stirred
at 140-180 °C for 2 h. After 2.5 hours the reaction mixture was taken up in H.O (300 mL),
adjusted to pH 7 with AcOH (2.1 mL), and extracted with Et,0 (1 x 150 mL). The organic
layer was washed with H,0 (2 x 50 mL), dried (anh. Na,SO,), and concentrated (75 °C).
This yielded 2.05 g (68.8%) of ethyl 4-(4-cyano-3-hydroxyphenyl)propionate as a light
yellow crystalline solid: 'H-NMR (CDCl) 7.42 (1H, d), 7.40 (1H, brs). 6.92 (1H, d), 6.81
(1H, dd), 4.15 (2H, q), 2.94 (2H, dd), 2.64 (2H, dd), 1.25 (3H, t).

(b) (R)-2-cyano-5-(2-carbethoxyethyl)phenyl glycidyl ether
Using the method of example 30(b), supra, ethyl 3-(4-cyano-3-hydroxyphenyl)propionate

(1.32 g. 6 mmol) and (R)-glycidyl nosylate (1.48 g, 5.71 mmol) were used to prepare 1.35 ¢
(86%) of the title compound as a white solid.

©) (R)-N-[2-Hydroxy-3-(2-cyano-5~(2-carbethoxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-
(2-naphthyl)ethylamine Hydrochloride

Using the method of example 30(c), supra, (R)-2-cyano-5-(2-carbethoxyethyl)phenyl
glycidyl ether (1.35 g, 4.9 mmol) and 1,1-dimethyl-2-(2-naphthyl)ethylamine (1.07 g, 5.39
mmol) were used to prepare the title compound as a white solid: 'H-NMR (CDCL) 9.82
(1H, br m), 8.45 (1H, br m), 7.7-7.8 (4H), 7.3-7.48 (4H), 6.82 (2H, m), 5.68 (1H, d), 4.82
(1H, br m), 4.25 (2H, m), 4.10 (2H, q), 3.38-3.62 (4H), 2.92 (2H, 1), 2.60 (2H. t), 1.52 (6H,
d), 1.22(3H,1); "C-NMR (CDCl,) 172.12, 160.11, 148.42, 133.23, 133.18, 132.39,
131.93, 129.70, 128.73, 127.96, 127.70, 127.48, 126.16, 125.91, 121.57, 116.45, 113.07,
100.11, 70.73, 65.62, 61.46, 60.61, 45.06, 44.22, 34.96, 31.17, 23.12, 22.94, 14.14.

Example 35
Preparation of (R)-N-[2-Hydroxy-3-(2-cyano-5-(2-carboxvethyl)phenoxyipropyll-1.1-

dimethyl-2-(2-naphthvlethylamine Sodium Salt
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‘R3-N-[2-Hvdroxy-3-(2-cviano- 5. 2-carbethoxyethyl)phenoxy propyli-1,1 ~dimethy-2-(2-
naphthylethyiamine (U.54 ¢ 1.14 mmol) was hydrolyzed by the method of example 3

sipra, 1o grve 510 mg of the title compound as a white solid: "H-NMR (1.1 ¢

“N.D.O)
§ (4H), 740 (3H. mj. 734 (1H, d), 7.00 (1H, 5), 6.90 (1H, d), 4.10 (2H. 1+, <00 ( | H

mi, 283 (6H, m), 2.39 (2H, ddj. 1.02 (6H, d); "C-NMR (1:1 CD,.CN:D,O) 186.57,

1077 151 51, 136,47, 133,74, 13255, 132.28, 129.68, 129.07, 127.78, 12744, 12632

D,

1257712176, 117.58, 113,14, 95.30, 71.48, 69.08, 53.71, 46.56, 44.59, 38.9%, 73,10,

2641, 2592,

Example 36

Preparation of (R\-\’-Y'E-Hvdrm',r'-f,‘s—(2-cvan0-4-(3-carbethoxvnr0m’l)nhenoxv?;ﬁmm’}‘ LA

|l Y By

dtmethyi-2-(2-naphthylethviamine Hyvdrochloride

:a) Ethyl 4-(3-cyano-4-hydroxyphenylibutanoate
To an ice cooled solution of ethyi 4-(4-hydroxyphenyl)butanoate (16.73 g, 8032 mmoi) in
200 miL. of CHCL, was added bromine (4.15 mL, 80.8 mmol). The cooling baih was
removed, and the reaction stirrzd at room temperature for 2 hours. The reaction rsture
was then washed with water and orine, dried over sodium sulfate and concentraied (© give
22.3 g (96.6%) of ethyl 4-(3-bromo-4-hydroxyphenyl)butanoate as a crystalline solid.

To a solution of ethvi 4 3-bromo-4-hydroxyphenyljbutanoate (19.8 £ 09 mmol) in
72 mL of N-methyl-2-pyrrolidinone was added CuCN (6.49 g, 72.4 mmol). The solution
was beated to reflux for 4 hours then cooled to room temperature. The reaction vas diluted
with EtOAc and washed twice with 3% HCI and once with brine, then dried over sodium
suifate and concentrated. Purified on silica gel using 60:40 hexanes:EtOAc as the =lutant
The vieid of ethyl 4-(3-cyanc-4-hydroxyphenyl)butanoate was 9.84 g (61%). 'H-WNMR
({CDCL) 7.67 (1H, 5), 7.24-7.29 (2H), 7.94 (1H, d), 4.14 (2H, q), 2.59 (2H, dd). 2.34 (2H,
ddy, 191 (2H, m), 1.28 (3H, 1.

{7} Preparation of (R)-2-cvano-d-¢ 3-carbethoxypropyl)pheny| glycidyl ether

Using the method of example 34i(h), supra, ethyl 4-(3-cyano-4-hydroxypheny|sanoate

PP
{93

¢ 4 mmol) and (R)-giveidy nosylate (1.00 g, 3.86 mmol) were used to propare .74

£ 106% 1 of the title compound =5 1 white solid,
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(c) Preparation of (R)-N—[Z-Hydroxy-B-(2—cyano-4-(3-carbelhoxypropyl)phenoxy)propyl]-
1,1-dimethyl-2-(2-naphthyl)ethylamine Hydrochloride

Using the method of example 30(c), supra, (R)-2-cyano-4-(3-carbethoxypropyl)pheny!
glycidyl ether (0.72 g, 2.48 mmol) and 1,1-dimethyl-2-(2-naphthyl)ethylamine (0.52 g.2.6
mmol) were was used to prepare 0.87 g (67%) of the title compound as a white solid: ‘H-
NMR (CDCl,) 9.8 (1H, br m), 8.38 (1H, br m), 7.73-7.8 (4H), 7.44 (2H, m), 7.36 (1H, d),
7.22-7.28 (3H), 6.9 (1H, d), 4.8 (1H, br m), 4.22 (2H, m), 4.12 (2H, q), 3.35-3.6 (4H), 2.53
(2H. dd), 2.26 (2H. dd), 1.85 (2H, m), 1.50 (6H, d), 1.25 (3H, t ).

Example 37

Preparation of (R)-N-[2-Hvdroxy-3-(2-cvang-4-(3-carboxypropyl)phenoxy)propvil-1.1-

dimethyl-2-(2-naphthyDethylamine Sodium Salt.

(R)-N-[2-Hydroxy-3-( 2-cyano-4-(3-carbethoxypropyl)phenoxy)propyl]-1,1-
dimethyl-2-(2-naphthyl)ethylamine (0.618 g, 1.17 mmol) was hydrolyzed by the method of
example 33, supra, to give 555 mg (90%) of the title compound as a white solid: 'H-NMR
(d,-DMSO) 7.86-7.94 (3H), 7.78 (1H, s), 7.59 (1H, d), 7.48-7.54 (3H), 7.42 (1H, d), 7.25
(1H, d), 4.22 (3H, m), 3.0-3.28 (4H, dd + br s), 2.60 (2H, dd), 2.23 (2H. dd), 1.81 (2H, m),
1.24 (6H, s).

Example 38

Preparation of (R)-N-[2-Hydroxy-3-(2-cyano-3-(3-carbethoxypropyl)phenoxy)propvil-1.1-

dimethyl-2-(2-paphthylethvlamine Hvdrochloride

(a) Preparation of Ethyl 4-(2-cyano-3-hydroxyphenyl)butanoate

Starting from 2-fluoro-6-iodobenzonitrile, the title compound was prepared as in example
32, supra, by replacing the fluoro group with a t-butoxy, replacing the iodo group with the
3-carbethoxypropyl side chain via a Suzuki coupling and ester exchange, and final removal
of the t-butyl group by acid. The title compound was obtained in 49% yield over 4 steps:
'H-NMR (CDCl,) 7.84 (1H, brs), 7.33 (1H, dd), 6.87 (1H, d), 6.82 (1H, d), 4.16 (2H, q),
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283 2H, ddi. 2.40 (2H. dd), 202 (2H, m), 1.28 (3H, t): "C NMR (CDCL) 5425
146.57. 134,18, 120.98, 115,81, 114.05, 100,09, 61.09, 23.80, 33.77. 2575 1450

1) Preparation of (R}-2-cyano-i-i 3-carbethoxypropy l)phenyl glycidy] ether
Lising the method of example 1(a}, supra, ethyl 4-(2-cyano-3-hydroxyphenyiibutanoate
1.9 ¢.7.33 mmol) and (R)-glvcidyl nosylate (1.78 g. 7.6 mmol) were used to: ryepare 1.70

1 (80% of the title compound s 4 white solid.

tci Preparation of (R)-N-{2-Hydroxy-3-(2-cyano-3-(3-carbethoxypropyl)phencsy spropyli-
t-dimethyl-2-(2-naphthyliethylamine Hydrochloride

Using the method of example 1{by. supra, ( R)-2-cyano-3-(3-carbethoxypropyiy;

shenyl
glycidyl ether (0.8 g, 2.77 minol; and 1,1-dimethyl-2-(2-naphthylethylamine (11.58 g 2.9
mmoly were used to prepare 1.07 g (74%) of the title compound as a white solid: H-NMR
(CDCL) 9.81 (1H, br m), 8.40 (iH, brm), 7.72-7.82 (4H), 7.45 (2H. m), 7.35 (1H

(iH gk 681 (1H, d), 4.81 (14, brs), 424 (2H, m), 4.12 (2H, @), 3.55 ¢2H. br =5 240 (3H

23, 2.77 (ZH, dd), 2.33 (2H, ddy, 1.95 (2H, m), 1.51 (6H, d), 1.24 (3H, t.), C-NMRE ¢CDCl )
173,13, 160.64, 147.29, 134.05, 133,42, 132.64, 132.16, 129.95, 128.99, 128 2!, 127,05
1277

7312642, 126.17,122.26, 115.62, 110.50, 102.70, 70.94, 65.79, 61.68. 6043 4531,
44.46, 33.74, 33.66, 25.77, 23.36, 23.18, 14.42.

Example 39

Preparation of (R}-N-{2-Hydroxy-3-(2-cyano-3-(3-carboxypropylphenoxv Jorogyil-1.4-

dimethyvl-2-(2-naphthyhethyiamine Sodium Salt

{R})-N-[2-Hydroxy-3-{ 2-cvano-3- (3-carbethoxypropy!)phenoxy)propyil- i .i-

dimethyl-2-(2-naphthylethylamine (0.687 g. 1.3 mmol) was hydrolyzed by the method of
example 33, supra, to give 502 mig (80%) of the title compound as a white solid: H-NMR
(2,0) 7.00 (SH, m), 6.70 (3H, m}, 6.53 (1H, d), 6.22 (1H. d), 3.70 (1H, br $), 352 {2H, br
.21-2.57 (6H), 1.92 (2H. m), 1.54 (2H, m), 0.53 (5H, br 5); "C-NMR (D.0} 176,89,
86, 142.43,130.24, 129.08, 127.58, 126.29, 123.66, 123.13, 121.91, 12167 1 . 21,
.05, 116.37, 110.99, 104.04, 94.82, 65.87, 63.21, 60.58, 47.80, 40.61, 38.94. G164,
28.23,21.29,20.35.
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Example 40

R)-N-[2-Hvdroxy-3-(2-cyano-4-( 2-carbethoxv-trans~ethylene)uhenoxy‘»propvl}- 1.1-

dimethyl-2-(2-naphthylethylamine

(a) Ethyl-3-( 2-cyano-4-hydroxyphenyl)propcnoate

A solution of 158.1 g (0.8 mol) of 2-cyano-4-bromophenol, 88.1 1g (0.88 mol) of ethyl
methacrylate, 36.5 g (0.12 mol) of tri-o-tolylphosphine and 110.6 g (0.8 mol) of potassium
carbonate in 1000 mL of acetonitrile and 300 mL of water was stirred and degassed three
times by alternately evacuating the flask under vacuum and then filling the flask with
nitrogen. Under nitrogen 9 g (0.04 mol) of palladium(II) acetate was added and the mixture
refluxed for 7 h. The reaction was diluted with 500 mL of water and the pH adjusted to 3-4
with concentrated hydrochloric acid. The mixture was then extracted with ethyl acetate.
The ethyl acetate solution was dried over sodium sulfate, filtered and concentrated to
approximetely 500 mL. The resulting shurry was dissolved in 4 L of MeCN, heated to reflux
and then poured through a 1 inch celite pad. The filtrate was concentrated to about 1.5 L
and allowed to cool to room temperature over night. The solution was filtered and the solid
dried under vacuum to yield 150 g of a white solid (86%).

Following the procedures descrived for Example 30 and 31 the title compound was

obtained.

Example 41
Inhaiant Formulation

A compound of Formula (I) (1 mg to 100 mg) is aerosolized from a metered dose

inhaler to deliver the desired amount of drug per use.
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Example 42

Tablet Formulation

Tablets/Ingredients

Per Tablet
Active ingredient 40 mg
p. of Formula{In
o Clorn Starch 20 mg
3 Alginic acid 20 mg
. Sodium Alginate 20 mg
Mg stearate 13 mg

Procedure for tablet formulation

ingredients 1, 2, 3 and 4 are blended in a suitable mixer/blender. Sufficient warer
15 added portion-wise te the biend with careful mixing after each addition untii ihe mass i3
of a consistency to permit its conversion to wet granules. The wet mass is con:

ted to
granules by passing it through an oscillating granulator using a No. 8 mesh (2,35 mm)

screen. ‘The wet granules are then dried in an oven at 140°F (60°C) until dry. The dry
granules are lubricated with ingredient No. 5, and the lubricated granules are -

compressed
on a suitable tablet press.

Example 43
Parentera) Formulation

A pharmaceutical composition for parenteral administration is prepared by

dissolving an appropriate amount of a compound of Formula (I) in polyethylene glveol with
neatng. This solution is then dilvted with water for injections (to 100 ml). The sl

ution is
then rendered sterile by fi

tration through a 0.22 micron membrane filter and seated
sterle containers.

All publications, including but not limited to patents and patent

applications cited
irs this specif

tcation are herein incorporated by reference as if each individual publ

jeaton
were specifical

ly and individualiy indicated to be incorporated by reference as though fully

AP/T/ 00701931
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What is claimed is:

1. A compound according to Formula (I) hereinbelow:
R, R
P R
y ,/YZ\Q/\‘ -
CE!
; R’
X Lo X
1\\7,5/‘\\’/’ 5
I 1
/ll\/\
X; j X,
X
3 Formula (1)
wherein:

Y is a covalent bond, alkylene or alkenylene of up to 4 carbon atoms, unsubstituted or
substituted by C1_4 alkyl, or O;

Y is methylene, unsubstituted or substituted by C;_4 alky! or haloalkyl;

Y73 is covalent bond or O, S, N-RIV or C1-4 alkylene-O, C}_4 alkylene-S, Cj.4 alkylene-
N-RIV;

R3 and Ry are, independently, methyl or ethyl, or, together, form cyclopropyl;

Rs is aryl or fused aryl, dihydro or tetrahydro fused aryl, unsubstituted or substituted with
any substituents being selected from the group consisting of OH, halogen, Cy_4 alkyl. Cy_4
alkoxy, C3. cycloalkyl, 0SO;RIV, CN, NO3, OCF3, CF3, CHyCF3, (CHa), CO4RIY,
and O-(CHp),, COaR!V , wherein n is an integer from 0 to 3 and RIV is selected from the
group consisting of H, Cj_4 alkyl, and C3_g cycloalkyl; |

or R4 is heteroaryl or fused heteroaryl; wherein the hetero-ring contains N, O or S, and is
aromatic, dihydro or tetrahydro, unsubstituted or substituted with any substituents being
selected from the group consisting of OH, OCH3s, CH(CH3)3, halogen, Cj_4 alkyl, C;_y4
alkoxy, C3.¢ cycloalkyl, OSO,RIV, CN, NO2, OCF3, CF3, CHCF3, (CHa),, CO2H,
(CHp)p COaRIV, and O-(CHy),, COoRIV,

G is a covalent bond, CHRg or C-Rg ,wherein Rg is H, OH or O (forming a ketone);

R7is H, OH, or O-Cj_4 alkyl;
Rgis Hor Cj_4 alkyl; or R7 and Rg together form a ketone;
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A and B are. independently, seiccted from the group consisting of a bond. CH-, WH, . 8

(), provided that etther & or B s selected from CHs and NH: or A and & ingether

and {

farm o bond; or the A-B moieiv i represented by CH=CtHl or C=C;

sherein

5 xjand Xgare independeniiy seiected from the group consisting of H. haloger, £/N. 1

o albvieyeloalkyl, CHp arvi. and CHp-heteroaryl; provided that either ¥ o1 ¥< is B
K2 . Xy and Xy are selected from the group consisting of H, halogen, O-C; _;
{-hetercaryl, CHp-aryl, CHy-heteroaryl, alkyl, C(Ojaryl, C(O)heteroary!, C
{UH(OH heteroaryl and J-K,

i s a covalent bond, alkylene. Ui-alkylene or alkenylene of up to 35 carbon st
unsubstituted or substituted by = substituent selected from the group consisuing of (' 4
alkyi, O, Of forming a ketone:, aryl, heteroaryl, and NRR", wherein R and 12" e
indepencently selected from the zroup consisting of H, alkyl, aryl, heteroary!

C{Orarvl. and C{Odhetercarvy;

{5 Kisselectes from the group consisting of, COzRW. OH. and CN;
and pharmaceutically acceptable salts and complexes therzsof.
2 A compound according 1o claim 1 having the structure according to
negeinbaiow:

o Rﬁ
W
e’ / R
20 %s

Formula (II)

WORSTEIN

3 and Ry are, independently, methyl or ethyl, or, together, form cyclopropyl;
4 15 aryi or fused aryl, or dihvdre or tetrahydro fused aryl, unsubstituted or sui=s1itutad

<3 withany substituents being seizceed from the group consisting of OH, halogen. £ 4 alkvl,

U71.q alkoxy, Cq_g cycloalkyi, 050-RIV CN, NOjp, OCF3, CF3, CHyCFa, whesain REY ¢
selected from the group constsing of H, Cy_g alkyl, C3.6 cveloalkyl. C3 g o)
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or Ry is heteroaryl or fused heteroaryl; wherein the hetero-ring contains N, O or S and is
aromatic, dihydro or tetrahydro, unsubstituted or substituted with any substituents being
selected from the group consisting of OH, OCH3, CH(CH3)7. halogen. Cy_4 alkyl, C_4
alkoxy, C3.g cycloalkyl, , CN, NO5, OCF3, CF3, CH,CF3;

Rg is H, OH or O (forming a ketone); and

A and B are, independently, selected from the group consisting of a bond. CHs, NH, O, S
and C=0, provided that either A or B is selected from CHj and NH; or A and B together
form a bond; or the A-B moiety is represented by CH=CH or C=C.

X1 and X5 are independently selected from the group consisting of H, halogen, CN, NO»,
Cy-4 alkyl, cycloalkyl, CHp-aryl, and CHy-heteroaryl; provided that either X or X is H;
X2, X3 and X4 are selected from the group consisting of H, halogen, O-C;_4 alkyl, O-aryl,
O-heteroaryl, CHy-aryl, CHy-heteroaryl, alkyl, C(O)aryl, C(O)heteroaryl, CH(OH)aryl, and

CH(OH)heteroaryl and J-K

J is a covalent bond, alkylene, O-alkylene or alkenylene of up to 5 carbon atoms,
unsubstituted or substituted by a substituent selected from the group consisting of Cj_4
alkyl, OH, O(ketone), aryl, heteroaryl, and NRR", wherein R’ and R” are independently
selected from the group consisting of H, alkyl, aryl, heteroaryl, C(O)alkyl, C(O)aryl, and
C(O)heteroaryl,

K is selected from the group consisting of CO2H, CO2R!V, OH, and CN.

3. A compound according to claim 2 wherein:

Rs is aryl or fused aryl or dihyro or tetrahydro aryl, unsubstituted or substituted with any
substituents being selected from the group consisting of OCH3s, CHCH3, halogen, C3._g
heterocycloalkyl, CN, NO3, OCF3, CF3, CH,CFj3;0r Rs is heteroaryl or fused heteroaryl,
wherein the hetero-ring contains N, O or S and is aromatic, dihydro or tetrahydro,
unsubstituted or substituted with any substituents being selected from the group consisting
of OCH3, halogen, C|_4 alkyl, , CN, NO5, OCF3, CF3, and CH,CFj3;

Rgis H;

A and B are, independently, selected from the group consisting of a bond, CHy, NH, O, §
and C=0, provided that either A or B is selected from CHp and NH, or A and B together
form a bond.
X1 and X5 are selected from the group consisting of Cl, F, CN, and NO»;
provided that either X or X5 is H;
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Mo, Xz and Xg4 are independentiv selected from the group consisting of HF, "1 N (o
aryl O-heteroaryl, CHa-aryl CHz-heteroaryl, C(Odaryl, C(O)heteroarvl, CH{H

CHOHheteroarvl and J-K
+ 15 a covalent bond, alkyiene, alkenylene or O alkylene of up 1o 5 carbon atorns,
unsubstituied or substituted oy 1.4 alkyl, aryl, heteroaryl, or NRR", whereir: % and R

are independently seiected frim the group consisting of H, alkyl, aryl, heterouaryi,

CtO%alkyl C(O)aryl. and Cildheteroaryl; and
K COaRIY.

. A compound according (o claim 3 wherein:

Rz is phenyl, naphthyl. heteroarvi or fused heteroaryl, wherein the heteroring contains N, &

o1 5. and 1s aromatic. dihydre or ietrahydro; unsubstituted or substituted witk any
substituents being selected from the group consisting of haiogen, OCHz, CFy wnd {7y

salkyl:

A und B are, independently, selectzd from the group consisting of a bond, CHz, znd ©, or A
and B together form a bond.

Ay and Xg are independently CI, ON, or NOy;

provided that either Xy or Xg 1

Haoor Xgor Xqare H, CN, Clor 1K

7 is a covalent bond, alkylene or aikenylene of up to 5 carbon atoms, unsubstitured or

substitated by aryl, heteroarvl, or NRR", wherein R’and R" are selected from h

consisting of H, alkyl, aryl. heweroaryl, C(O)alkyl, C(O)aryl, and C(O)heteroarvi; and
Rois CORIY,

A compound according to claim 1 selected from the group consisting o1
{R}-N-{Z-Hydroxy-3-(2-cyanc-4-( 2-carboethoxyethyl)phenoxy)propyi]-1,] -dimethyl-2-(2-
saphthylethylamine;
{R}-N-[Z-Hydroxy-3-(2-cyana-4-; Z-carboxyethyl)phenoxyipropyl]-1 JA-dimethyi-2.i2-
saphthyDethylamine;
(R)~N-[2-Hydroxy-3-(2-cyano- 5 3-carbethoxypropyl)phenoxy)propyl]-1, I-dimathyi 2-02-

naphthvliethyiamine;

(R-N-[2-Hydroxy-3-(2-cyano- 3. 3-carboxypropyl)phenoxy)propyl]-1.1-dimeth

naphthvijethviamine;

P/00’01931
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(R'}-N-[2-Hydrox_v-3-(2-cyano-5-(2-carbethoxyethyl)phenOX}')prop_\'l}- 1.1-dimethyl-2-(2-
naphthyl)ethylamine; .
(R)-;\'-{Z-Hydroxy—3-(_2-cyan0—5-(2-carboxyethyI)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine:

(R)-N-[2-Hydroxy-3-( 2-cyano-4-(3-carbethoxypropyl)phenoxy)propyl]- I,1-dimethyi-2-(2-
naphthyhethylamine;
(R')-T\'-{2-Hydroxy—3—(2-cyan0-4—(3-carboxypropyl)phenoxy)propy]]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;

(R)-N-{2-Hydroxy-3-( 2-cyano-3-(3-carbethoxypropyl)phenoxy)propyl]- 1.1-dimethyl-2-(2-
naphthyl)ethylamine;

(R)-N-[2-Hydroxy-3-(2-cyano-3-( 3-carboxypropyl)phenoxy)propyl}-1.1 -dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-3—(2-carbethoxyethyl)phenoxy)propyl]- 1.1-dimethyl-2-(2-
naphthyl)ethylamine;

(R)-N-[2-Hydroxy-3-( 2-cyano-3-(2-carboxyethyl)phenoxy)propyl}-1, 1-dimethyl-2-(2-
naphthyhethylamine;
(R)—N-[2-Hydroxy-3-(2—cyano-4-(carbethoxymethyl)phenoxy)propyl]- 1.1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(carboxymethyl)phenoxy)propyl}-1,1 -dimethy}-2-(2-
naphthyl)ethylamine;

(R)-N- [2-Hydroxy-3-(2—cyano-5-(carbethoxymethyl)phenoxy)propy]]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;

(R)-N-[2-Hydroxy-3-( 2-cyano-5-(carboxymethyl)phenoxy)propyl]-1,1-dimethyl-2-(2-
naphthyl)ethylamine;
R)—N~[2-Hydroxy-3-(2—cyan0-4-(2-carbethoxy—trans-ethylene)phenoxy)propyl]- 1,1-
dimethyl-2-(2-naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboxy-trans-ethylcne)phenoxy)propyl]- 1,1-dimethyl-
2-(2-naphthylethylamine;

(R)-1-[1,1 -dimcthy1-2—(4—methoxyphenyl)ethylamino]-3(4-(2-pheny1-2-R.S-
methoxycarbonylethyl))phenoxy]-propan-2-ol;

(R)-1-{1,1-dimethyl-2-( 4-methoxyphenylethylamino}-3-[(4-(2-phenyl-2-R,S-
carboxyethyl))phenoxy]-propan-2-ol;
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(Rj-1-{1 t-dimethyl-2-{4-methoxyphenyl)ethylamino]-3-[{3- benzyl-4-

methoex vearbonylmethyliphen

(Rj-1-]

methexvearbonyimethyiphens v |-propan-2-ol;
(Ri-1-i L, I-dimethyi-2-(2-n
propan-2

%)
N

=i

3

-0l

.¥ I-propan-2-ol;

t.i-dimethyl-2-(2-naphtnvlethylamine}-

3-[(3-benzyl-4-

naphinyhethylamino}-3- [(3-benzyl-4-carboxymethyliphienoxs -

Xa

i1, ‘.—<jimethyl-’.“.’-i4~m€im;,\eypheny!)ethylamino]-S-{(3—benzy1-4-

carboxymethyphenoxy -propan-2-ol;

iR3-1-11 .1—dime&hyh?-(@«me?hwxypheny])ethylamino]—.“s-[(4-(3-hydr0xy)pro;}; {iphenoxy -

-

(Ry-1-110 ~dim¢thy1-3»{'4—imfm:xyphenyl)ethylamino'}-}|k(4-(2~hycir0.\;y‘»eah

propan-2-ol;

propan-2-ol;

(R)-1-{1.1-dimethyl-2(4- -metiboxyphenyl)ethylaminol-3-{(4-(2- cyanojethyi’

propan-Z-ol:

i

ti)-Methyl 2-[4-[3-[2-(4-methoxyphenyl)- 1,1-dimethylethylamino)-2-

svdroxypropoxylbenzoylbensoate;

R}-I-{4-

3

hydroxypropoxy lbenzoyibenzo acid;

(Rj-1-i1,1-dimethyl-2-{d-methox yphenylethylamino]-3 -[(4-cyanomethylipher

propan-Z-ol,

(Ri-1-{1.1 -dimcthyl-2-(4~mz:xnﬁxyp‘ncnyl)cthylamino]-.”.s-[ (4-cyanojphenoxy |- propan-

¥

iR)-1

methexycarbonylmethyl)phenax v -propan-2-ol;

$3-1

A

-1 .é-i‘iimﬂth)’l-2-iﬁj-¢-meih0xyphenylethyiamino]-3-

propan-Z-ol;

{3-[2-(4-Methoxyphenyii-1,1-dimethylethylamino]-2-

i1 5v-»dimethy]-2-(4--mm&mxyphenyl')ethylamino}-B-[(4-

[(2-nitro-4-cyano)phseay

(Ri-1-11,1 »dimethyl-z-«f4~-m<:zhc:;s;yphenyl)ethylamino}-B»[(2—nitro—4~

{hydroxymethyl))phenoxy j-propan-2-ol;
(R}-

BE
TEh

JA-dimethyl-2-(4-meth wxyphenyl)ethylamino}-3-{(2-nitro-4-

met‘nu,.x;yc:arhonylmethyl)phexi:i‘;;;af}—propan-E-ol;

oy

AR

ey

-1 i -dimethyl-2~(2-naph thvhethylamino]-3-

JO-140, E-df,methy‘l-2-(_4-:‘1\85}:‘;);1},fpllenyl)ethylamino]-3-[( 2-nitro-4-

sarboxymethylyphenoxy}-propai-i-

ol;
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(R)-1-1.1 -dimethyl—2-(2-naphthyl)ethylamino]—3-[(4-carboxy)phenoxy]-propan-z-ol;
(R)-1-[1 .1-dimethyI-2-(-"+-methoxyphenylﬂ)ethyiamino]-:’s-1’(2-cyano-4-
ethoxycarbonylmethyl)phenoxy]-propan-2-ol;
(R)-1-[1.1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(2-cyano-4-
carboxymethyl)phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(4-
meth0xycarbonyiethyl)phenoxy]—propan-2—ol;
N-(2R-hydroxy-3-{[2-nitro—4-[ZS-ethoxycarbonyl-2-
[methylsulfonyl]lamino]phenoxylpropyi)-1, 1-dimethyl-2-{4-methoxyphenyl)ethylamine;
N-[2R-hydroxy-3-{ [2-nitro-4-[2S-methoxycarbonyl-2-[phthalimido]phenoxy]propyl]- 1,1-
dimethyl-2-[naphthyllethylamine;
N-[2R-hydroxy-3-[[2-nitro-4-[2S-carboxy-2-[[[2-
carboxy]phenyl]carbonyl]amino]ethyl]phenoxy]propyl]- 1,1-dimethyl-2-
[naphthyl]ethylamine;
N~[2R-h_vdroxy-3-[[2-nitro-4—[ZS-methoxycarbonyl-Z-[[[2-
carboxy]phényl]carbonyl]amino] ethyl]phenoxylpropyll-1,1-dimethyl-2-
[naphthylJethylamine; '
(R)-l-[1,l-dimethyl-2—(2-naphthyl)ethylamino]—3-[(3-(2-aminophenoxy)—4—
methoxycarbony!l)phenoxy]-propan-2-ol; and
(R)-1-[1,1 -dimethyI-Z-(Z-rlaphthyl)ethylamino]-3—[(3-(2-aminophcnoxy)-4‘
carboxy)phenoxyl-propan-2-ol;
and pharmaceutically acceptable salts and complexes thereof.
6. A compound according to claim 5 selected from the group consisting of:
(R)-N-[2-Hydroxy-3-(2-cyano-4-( 2-carboethoxyethyl)phenoxy)propyl]-1, I-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-( 2-carboxyethyl)phenoxy)propyl]-1,1-dimethyl-2-(2-
naphthylethylamine;
(R)-N-[2~Hydroxy-3-(2-cyano-5-(3-carbethoxypropyl)phenoxy)propyi]- 1.1-dimethyl-2-(2-
naphthylethylamine;
(R)-N-[2-Hydroxy-3-( 2-cyano-5-(3-carboxypropyl)phenoxy)propyl}-1.1 -dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyan0-5-(2‘carbethoxyethy[)phenoxy)propyl]— 1.1-dimethyl-2-(2-

naphthyl)ethylamine;
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(Ri-N-1Z-Hydroxy-3-(2-cyano-5.{2-¢
naphthvhethylamine;
NI Hvdroxy-3-(2-cvans
aaphthyliethviamine;

CR-N-T-Hydroxy-3-(2-cyvano-a- 3-carboxypropyl)phenoxy)propyll- i

riaphtnylethylamine;

R)-N-{2-Hydroxy-3-(Z-cyan:

i~ d-carbethoxypropy)phenoxy )propyii-1,1-din

naphthyicthylamine;

(K)-N-{2-Hydroxy-3-(2-cvana- - ~{3-carboxypropyl)phenoxy)propyl}-1,i-dimet!

0

xuphm}zt Jethylamine:

{R3-N-12-Hydroxy-3-(2-cvanc

-carbethoxyethyl)phenoxy)propy}-1.1-dimic
naphthyliethyiamine;
TR-N-[2-Hydroxy-3-(2-cyano-3-(2- carboxvethvl)phenoxv)propvl] I l-dimethe- 27
naphthyliethvlamine:

P

(R3-N-[2-Hy droxy-3~(2~cyam-«»@«-{imrbethoxymclhyl)phenoxy)propyl}«» b l-dimaii 22
naphthvivathvlamine;

TRG-N-{2- Hydroxy-S-(Z«cyarzo«4~(carquymelhyl)phenoxy)propyl]-] -dimethyi-
naphthyliethylamine;

{R)-N-[2-Hydroxy-3-(2-cyano-3- {carbethoxymethyl)phenoxy)jpropyl-1.1-dime:

saphthybathyiamine;

(R3-N-{2-Hydroxy-3

3-(2-cyanc-S-ic arboxymethyl)phenoxyjpropyl}-1.1-dimetiyi-2-(2-
aaphthyliethylamine;

R3-N-{2-Hydroxy-3-(2-cvanc-4-(2 arbethoxy—trans-cthylene)phenoxy)propvi5 i

annethyl-2-(2-naphthyljethvlaraine;
{RN-{2- Hydroxy-3

Z-{2-naphthyhethylamine;

:?4-1»1'{i,'a«dimethyl—?.—(E-naph yhethylamino]-3-[(3- -(2-aminophenoxy}-4-
methoxycarbonyl)phenoxyJ-propan-2-ol;

{Ri-1-111-dimethyl-2-(d-methe xyphenyl)ethylamino]- -3(4-(2-phenyl-2-R §-
methox yearbonylethyl))phencxy ] -propan-2-ol;

IR3-1-{11-dimethyl-2-(4-met thexy phenylethylamino]-3-[( 5-benzyl-4-

metnoxyearbonylmethyl Jphenoxyi-propan-2-ol:

-(2-cyano-4-{ 2-carboxy-trans- -ethylene)phenoxy jpropyll-1 ; ~zimethyi-

AP/F/00701931
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(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino)-3-[(3-benzyl-4-
methoxycarbonylmethyl)phenoxy]-propan-2-ol;

(R)-1-{1, I-dimethyl~2‘(2-naphthyl)ethylamino]-S-[{3-benzyl—4-carboxymet‘nyl)phenoxy]-
propan-Z-ol;

(R)-Methyl 2«[4-[3*[2»(4-methoxyphcny1)-I.l-dimethylethylamino]-2—
hydroxypropoxy]benzoylbenzoate;

(R)-1-[ 1,l-dimethyl-2-(4—methoxyphenyl)ethylamino]-3-{(2-cyano-4-
ethoxycarbonyimethyl)phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethyi-2-(4-methoxyphenyl)ethylamino}-3-[(2-nitro-4-
methoxycarbonylmethyl)phenoxy]-propan-2-ol;
(R)-l-[l.]-dimethyl—2-(2-naphthyl)ethyiamino]-B-[(4—methoxycarbony!)phenoxy}-propan—
2-ol; N-{2R-hydroxy-3-[[2-nitro-4-[2S-ethoxycarbonyl-2-
[methy1sulfonyl]amino]phenoxy]propyl]-1,I-dimethyl-2-[4—mcthoxyphenyl]ethylamine;
N-[2R-h_vdrox_v-3-[[2-nitro—4—[ZS-methoxycarbonyl-2-[phthalimido]phenoxy] propyl}-1.1-
dimethyl-2-[naphthyljethylamine; and
N-[2R—hydroxy-3-[[2~nitro-4-[2S-methoxycarbonyl-Z-[[[2-
carboxyJphenyljcarbonyllamino] ethyl]phenoxy)propyl}-1,1-dimethyl-2-
[naphthyl]ethylamine; and

pharmaceutically acceptable salts and complexes thereof.

7. A compound according to claim 6 selected from the group consisting of:

( R)-N-[Z-Hydroxy-3-(2-cyano-4-(2~carboethoxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboxyethyl)phenoxy)propyl]-1,1 -dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2—cyano-5-(3-carbethoxypropyl)phenoxy)propyl]-1,1-dimethyl-Z-(z-
naphthyl)ethylamine;
(R)—N-[2-Hydroxy-3-(2-cyano-5-(3-carboxypropyl)phenoxy)propyl}-l ,1-dimethyl-2-(2-
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2—cyano-5-(2—carbethoxyethyl)phenoxy)propyl]- 1,1-dimethy}-2-(2-
naphthyl)ethylamine;

(R)-N-[2-Hydroxy-3-(2-cyano-5-(2-carboxyethyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine;

AP/T'00/01931
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(RGN Hydroxy-3-12-cyane.d. ts-carbethoxypropyl)phenoxy)propyll-1, [-gise

aaphthyliethylamine;

o

P R3-N-[2-Hydroxy-3-(Z-cyanc-4-{3-carboxypropyl)phenoxy)ipro vii-1, -dimezhe
} ) ) yip 3

naphthyliethviamine:

(R3-N-{2-Hydroxy-3-(2-cyan

{RG=N-12-Hydroxy-3-(2-cvanoe-

-carboxypropylyphenoxy )propyl}-1,1-dimet:

naphthvlethviamine;

iR }-N-i1—Hydroxy-3-(’2~cyam—3»{2-carbethoxyethyl)phenoxy‘)propy} -1.1

naphthyiiethvlamine;

e

2-carboxyethyl)phenoxy)propyll-1.1-dimethy

{KG-N-T2-Hydroxy-3-(2-cvans

saphthylethvlamine:

‘ R‘:-;\7—{2~E-§3,-droxy-3~(2-cyau=.>~«4m§'r:arbethoxymethyl)phenoxy)propy}J— L -dimeinvi-2-( 2
aaphthyvizethvlamine;

(R5-Nj2-Hydroxy-3-(2-cvano-4-; carboxymethyl)phenoxy propyl]-1.1-dimethvi 7-{2-
saphthyiethyiamine;

{E)-N-{2-Hydroxy-3-(2-cyano-3-(carbethox ymethyl)phenoxy)propy!]-1,1-dimethvi-2-(2-
asaphthvijethylamine;

{R3-N-[2-Hydroxy-3- (2-cyanu-3-icarboxymethyl)phenoxy )propyl]- 1.1 -dimethyi-l

saphthyvijethylamine;
K3-N-[2-Hydroxy-3-(2-cyano-<-{ Z-carbethoxy-rrans-cthylene)phenoxy )propyli-1. i -

dimethyi-2-(2-naphthyljethyiamiag;

N

{RJ-N-[2-Hydroxy-3-(2-cvano-4- <-carboxy-trans-ethylene)phenoxyipropyl}- 1 {-cimethyi-

2-i2-naphthvlethylamine; and
‘Ry-1-[ 1.1 -dimethyl-2-( 2-naphtbyHethylamino]-3-[(3-( 2-aminophenoxv)-4-
sethoxyearbonylphenexyi-propan-2-ol; and
and pharmaceutically acceptabie salts and complexes thereof.
A pharmaceutical composition for use in treating a disease or disorder
characterized by an abnormal bone or mineral homeostasis which comprises a compound
according to claim 1 and a pharmaceutically acceptable carrier.

A method of antagonizing a calcium receptor which comprises administzring 1o a

subject in need thereof an effective amount of a compound according to claim !
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The use of & compound according to claim 1, for the
manufacture of & pharmaceutical composition For

antagonising & calcium receptor.

The use of & compound according  to claim Y, in  the
marnufacture of & medicatement for use in the treatment

of &

1

W

jicgase or disorder characterised by an abnormal

rone oF mineral momeostasEis.

The use of & compound accorging to claim 7, wherein the
tone or  mineral dissase OF disorder is selected from

the group consisting of potecsarcoma, periodentsal

disease, fracture healing, oetecarthritis, rheumstoid

arthritis. Faget’'s disease, puamoral  hypercalcemiag

-

malignancy and cetecporosis.

The use of & cospound  according to claim 10, wherein
T e twiad mineral disease or disorder is

petecporosis.

The use of a compound  according to claim 1, FTor the
manufaciure acf & pharmaceutical composition for

increasing serum parathyroid levels.

Us § a compound of  Formula (1) in the marnufacture of

ifi
q
i}

& medicament for use in treating & disgasze or disorder
charascterised oy an  abDnoymal borie =l pireEral

homoeostasis.
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