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CHEMICAL COMPOUNDS

BACKGROUND OF THE INVENTION

The present invention relates to Liver X receptors (LXR). More particularly, the present
invention relates to compounds useful as agonists for LXR , pharmaceutical
b}

formulations comprising such compounds,‘:’émd therapeutic use of the same.

The orphan nuclear receptors, IXRo and LXRB (collectively LXR) play a role in the
maintenance of cholesterol balance. Peet et al., Curr. Opin. Genet. Dev. 8:571-575
(1998). LXR is a transcription factor which regulates the expression of Cytochrome
P450 7A (CYP7A). CYPP7A catalyses a key step in the conversion of cholesterol to bile

acid, which process results in the removal of cholesterol from the liver.

In addition, LXR binds to the ATP Binding Cassette Transporter-1 (ABC1) (also known
as ABCA 1) gene and increases expression of the gene to result in increased ABC1
protein. ABC1 is a membrane bound transport protein which is involved in the
regulation of cholesterol efflux from extrahepatic cells onto nascent HDL particles.
Mutations in the ABC1 gene are responsible for genetic diseases that result in the
complete absence or low levels of HDL cholesterol and a concomitant highly increased
risk of cardiovascular disease. See Brooks-Wilson et al., Nat. Genet. 22:336-345
(1999); Bodzioch et al,, Nat. Genet. 22: 347-351 (1999); and Rust et al,, Nat.. Genet.
22:352-355 (1999). ABC1 knockout mice homozygous for the mutation in the ABC1
gene have virtually no plasma HDL, whereas the heterozygotes produce 50% of the
HDL of wild type animals. See, Orso et al., Nat. Genet. 24:192-196 (2000) and
McNeish et al., Proc. Natl. Acad. Sci. USA 97:4245-4250 (2000). ABC1 knockout mice
also show increased cholesterol absorption. See, McNeish et al,, Proc. Natl. Acad. Sci.
USA 97:4245-4250 (2000); |néreased expressivon of ABC1 results in increased HDL
cholesterol, decreased absorption of cholesterol, and increased removal of excess

cholesterol from extrahepatic tissues, including macrophages.
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Accordingly compounds which function as LXR agonists would be useful in methods
of increasing ABC1 expression, increasing HDL cholesterol and treating LXR mediated

diseases and conditions such as cardiovascular disease.

SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides compounds of formula (1):

o () (2
A dE).

(CR'R);
Z~ ~O—(CH,)—N |

o

each R' and R* are the same or different and are each independently selected from the

(CHRY,

wherein:
X'is OH or NHa:
p is 0-6;

group consisting of H, Ci-salkyl, Cisalkoxy and Ci-sthioalkyl;
ZisCHorN;
when Z is CH, k is 0-4:
when Z is N, k is 0-3;
each R® is the same or different and is independently selected from the group
consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-salkenyloxy,
-S(0):R®, -NR'R®, -COR®, COOR®, R'°COOR®, OR'COOR?, CONR'R?, -OC(O)R®,
-R'NR’R?, -OR™NR’R®, 5-6 membered heterocycle, nitro, and cyano;
ais0,1or2;
| R® is selected from the' grou-h consirstingnof H, Ci-salkYI, C1‘.eralkoxy and
Cz-salkenyl;
each R” and R® are the same or different and are each independently selected
from the group consisting of H, Ci-salkyl, C2-salkenyl,
Cs-salkynyl;
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R’ is selected from the group consisting of H, Cr-salkyl and -NR'R®;
R™ is Ci-salkyl;
nis 2-8;
qisOor 1;
R* is selected from the group consisting of H, Ci-salkyl, Cr-salkenyl, and alkenyloxy;
Ring A is selected from the group consisting of Ca-scycloalkyl, aryl, 4-8 membered
heterocycle, and 5-6 membered heteroaryl;
each ring B is the same or different and is independently selected from the group
consisting of Cs-scycloalkyl and aryl; and

pharmaceutically acceptable salts and solvates thereof.
In another aspect, the present invention provides compounds which are LXR agonists.

In a third aspect, the present invention provides compounds which upregulate

expression of ABC1.

In another aspect, the present invention provides a pharmaceutical composition
comprising a compound of formula (I). The pharmaceutical composition may further

comprise a pharmaceutically acceptable carrier or diluent.

In another aspect, the present invention provides a method for the prevention or
treatment of an LXR mediated disease or condition. The method comprises
administering a therapeutically effective amount of a compound of formula (I). The
present invention also provides compounds of formula (I) for use in therapy and
particularly for use in the prevention or treatment of an LXR mediated disease or
condition. The present invention further provides the use of a compound of formula
(1) for the preparation of a medicament for the prevention or treatment of an LXR

mediated disease or condition.

In another aspect, the present invention provides a method for increasing reverse
cholesterol transport. The method comprises administering a therapeutically effective

amount of a compound of formula (l). The present invention also provides compounds
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of formula (1) for increasing reverse cholesterol transport. The present invention
further provides the use of compounds of formula (I) for the preparation of a

medicament for increasing reverse cholesterol transport.

In another aspect, the present invention provides a method for inhibiting cholesterol
absorption. The method comprises administering a therapeuticaily effective amount
of a compound of formula (I). The present invention also provides compounds of
formula (I) for inhibiting cholesterol absorption. The present invention further
provides the use of compounds of formula (I) for the preparation of a medicament for

inhibiting cholesterol absorption.

In another aspect, the present invention provides a method for increasing HDL-
cholesterol. The method comprises administering a therapeutically effective amount
of a compound of formula (I). The present invention also provides compounds of
formula (I) for increasing HDL-cholesterol. The present invention further provides the
use of compounds of formula (1) for the preparation of a medicament for increasing
HDL-cholesterol.

[n another aspect, the present invention provides a method for decreasing LDL-
cholesterol. The method comprises administering a therapeutically effective amount
of a compound of formula (I). The present invention also provides compounds of
formula (1) for decreasing LDL-cholesterol. The present invention further provides the
use of compounds of formula (1) for the preparation of medicaments for decreasing
LDL-cholesterol.

In another aspect, the present invention provides a radiolabeled compound of formula
(). In one embodiment, the compound of formula (1) is tritiated. The present
invention also provides a method for i‘der;t'ifying cbmpounds which interact with LXR.
The method comprises the step of specifically binding a radiolabeled compound of
formula (I) to the ligand binding domain of LXR. In another aspect, the present
invention provides compounds identified using the assay methods described herein

and methods for the prevention and treatment of an LXR-mediated disease or
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condition by administering a compound identified using the assay methods described
herein. The assay methods are also useful for identifying compounds which are LXR
agonists, compounds which are selective LXRB agonists, compounds which upregulate
ABC1, and compounds which are useful in methods for the treatment or prevention of
LXR mediated diseases or conditions such as cardiovascular disease, including

atherosclerosis.

In another aspect, the present invention provides a process for preparing compounds

of formula (1). The process comprises reacting a solid phase-bound compound of

formula (V):
Sy B

/\XOJ—«:R‘R %
Z —(CH,)—

wherein SP is solid phase and X° is -0- or -NH-, and all other variables are as
defined above in connection with compounds of formula (I);

with a compound of formula (VIII):

i
C—R* s Vil
wherein all variables are as defined above in connection with compounds of
formula (1).
The process may further comprise the additional step of cleaving the compound of

formula (1) from the solid phase.

As another aspect, the present invention provides another process for preparing

compounds of formula (). The process comprises the steps of:
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a) reacting a compound of formula (IV-A):
0 R)
X1/”\(CR1 RZ);@ IV-A
Z~ SO0—(CH,)—Br

wherein X' is OR'® or NHz, where R is a protecting group, and all other

variables are as defined above in connection with compounds of formula (1);
with a compound of formula (IX):

0,0

HN

,I(CHR“)q

wherein all variables are as defined above in connection with compounds of
formula (1)

to prepare a compound of formula (I-A):

2 " &) Q
X1/U\(CR "R%);

O—(CH )N

®/(CHR )

b) in the embodiment wherein X' is OR'®, saponifying the compound of formula (I-A)

and

to produce the compound of formula ().

Either of the foregoing processes may comprise the additional step of converting a

compound of formula (1) to a pharmaceutically acceptable salt or solvate thereof.
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In another aspect, the present invention provides compounds of formula (I-A):

Q Q
X1/U\(CR 'R%;

O—(CH,)—N

4
@/(CHR

X' is OR™ or NHz, where R'® is a protecting group;
p is 0-6;

wherein

each R' and R are the same or different and are each independently selected from the
group consisting of H, Ci-salkyl, C1-salkoxy and Ci-sthioalkyl;

Zis CHor N;

when Z is CH, k is 0-4;

when Z is N, k is 0-3:

each R® is the same or different and is independently selected from the group
consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-satkenyloxy,
-S(0)aR®% -NRR?, -COR®, COORS, R™COOR®, OR™COOR®, CONR'R?, -OC(O)R®,
-R™NRR?, -OR™NR’R?, 5-6 membered heterocycle, nitro, and cyano;
ais0,1or2;
R® is selected from the group consisting of H, Ci-salkyl, Ci-salkoxy and

Ca-salkenyl;
each R’ and R® are the same or different and are each independently selected
from the group consisting of H, Ci-salkyl, C2-salkenyl, Cs-salkynyl;

R’ is selected from the group consisting of H, Ci-salkyl and -NR'R;
R™ is Ci-salkyl;

nis 2-8;

qisOor1;

R* is selected from the group consisting of H, Ci-salkyl, Ci-salkenyl, and alkenyloxy;

Riné A is selected from the grbﬁp consisting of Ca-acycloalkyf, aryl, 4-8 membered
heterocycle, and 5-6 membered heteroaryl;

each ring B is the same or different and is independently selected from the group
consisting of Cs-scycloalkyl and aryl; and

pharmaceutically acceptable salts and solvates thereof.
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Further aspects of the present invention are described in the description of preferred

embodiments, examples, and claims which follow.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As used herein, the term "alkyl" refers to aliphatic straight or branched saturated
hydrocarbon chains containing the specified number of carbon atoms. Examples of
“alkyl" groups as used herein include but are not limited to methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, t-butyl, pentyl, hexyl, octyl and the like. The term "alkyl"
also refers to substituted alkyl wherein the substituents are selected from the group
consisting of halo, -OR’ and -SR’, where R is H or Ci-salkyl. This definition of "alkyl" is
also applicable to terms such as “thioalkyl” which incorporate the "alkyl” term. Thus, a

“thioalkyl" as used herein refers to the group S-Ra where Ra is "alkyl" as defined.

As used herein, the term "halo” refers to any halogen atom ie., fluorine, chlorine,

bromine or iodine.

As used herein, the term "alkenyl” refers to an aliphatic straight or branched
unsaturated hydrocarbon chain containing at least one and up to three carbon-carbon
doubie bonds. Examples of "alkenyl” groups as used herein include but are not limited
to ethenyl and propenyl. The term “alkenyl” also refers to substituted alkenyl wherein
the substituents are selected from the group consisting of halo, -OR” and -SR’, where
R’ is H or Ci-salkyl.

As used herein, the term "alkoxy” refers to a group 0O-Ra where Ra is "alkyl" as defined

above.

The term “alkenyloxy” as used herein refers to a group O-Rb where Rb is “alkenyl” as

defined above.
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As used herein, the term "cycloalkyl" refers to a non-aromatic carbocyelic ring having
the specified number of carbon atoms and up to three carbon-carbon double bonds.
“Cycloalkyl” includes by way of example cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclobutenyl, cyclopentenyl, cyclohexenyl and
bicyclic cycloalkyl groups such as bicycloheptane and bicyclo(2.2.1)heptene. The term
“cycloalkyl” also refers to substituted cycloalkyl wherein the ring bears one or more
substituents selected from the group consisting of halo, -OH, Ci-salkyl,

Ca-salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0):R®, -NRR?, -COR®, -COOR®, -R'°COOR?,
-OR™COOR®, -CONRR?, -OC(O)R®, -R™NR’R?, -OR'™NR’RE, nitro, and cyano, wherein a is
0, 1 or 2; R® is selected from the group consisting of H, Ci-salkyl, Ci-salkoxy and
Cz-salkenyl; each R” and R® is the same or different and is independently selected from
the group consisting of H, Ci-salkyl, C2-salkenyl and Cs-salkynyl; R’ is selected from the
group consisting of H, Ci-salkyl and -NR’R®; and R' is Ci-salkyl. As will be appreciated
by those skilled in the art, the number of possible substituents on the cycloalkyl ring
will depend upon the size of ring. In one preferred embodiment, the cycloalkyl is a

cyclohexyl which may be substituted as described above.

The term “aryl" as used herein refers to aromatic groups selected from the group
consisting of phenyl, 1-naphthyl and 2-naphthyl. The term "aryl" also refers to
substituted aryl wherein the phenyl or naphthyl ring bears one or more substituents
selected from the group consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy,
Cz-salkenyloxy, S(0):R®, -NR’R?, -COR®, -COOR?, -R'™COOR?, ~-OR™COOR®, ~-CONR'R®,
-OC(O)R®, -R"°NR’R?, -OR™NRR?, nitro, and cyano, wherein a is 0, 1 or 2; R® is selected
from the group consisting of H, Ci-salkyl, Ci-salkoxy and Cz-salkenyl; each R” and R® is
the same or different and is independently selected from the group consisting of H,

Ci-salkyl, C2-salkenyl and Cssalkynyl; R? is selected from the group consisting of H, Ci-

“salkyl and -NR'R®; and R™ is Ci-salkyl. As will be appreciated by those skilled in the art,

the number of possible substituents on the aryl ring will depend upon the size of ring.
For example, when the aryl ring is phenyl, the aryl ring may have up to 5 substituents
selected from the foregoing list. One skilled in the art will readily be able to

determine the maximum number of possible substituents for a 1-naphthyl or 2-
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naphthyl ring. A preferred aryl ring according to the invention is phenyl, which may

be substifuted as described above.

The term "heterocycle” refers to a monocyclic saturated or unsaturated non-aromatic
carbocyclic rings and fused bicyclic non-aromatic carbocyclic rings, having the
specified number of members in the ring and containing 1, 2 or 3 heteroatoms
selected from N, O and S. Examples of particular heterocyclic groups include but are
not limited to tetrahydrofuran, dihydropyran, tetrahydropyran, pyran, oxetane,
thietane, 1,4-dioxane, 1,3-dioxane, 1,3-dioxalane, piperidine, piperazine,
tetrahydropyrimidine, pyrrolidine, morpholine, thiomorpholine, thiazolidine,
oxazolidine, tetrahydrothiopyran, tetrahydrothiophene, and the like. The term
“heterocycle” also refers to substituted heterocycles wherein the heterocyclic ring
bears one or more substituents selected from the group consisting of halo, -OH,
Ci-salkyl, Co-salkenyl, Ci-salkoxy, Ca-salkenyloxy, S(0)aR®, -NR’R8, -COR®, -COORS,
-R'°COOR®, ~OR™COOR®, ~-CONRR, -OC(0)R®, -R"NRR?, -OR™NR’R?, nitro, and cyano,
wherein a is 0, 1 or 2; R® is selected from the group consisting of H, Ci-salkyl,
Ci-salkoxy and Cz-salkenyl; each R” and R® is the same or different and is independently
selected from the group consisting of H, Ci-salkyl, C2-salkenyl and Ca-salkynyl; and R? is
selected from the group consisting of H, Ci-salkyl and -NR’R®; and R' is Ci-salkyl. As
will be appreciated by those skilled in the art, the number of possible substituents on
the heterocyclic ring will depend upon the size of ring. There are no restrictions on the
positions of the optional substituents in the heterocycles. Thus, the term encompasses
rings having a substituent attached to the ring through a heteroatom. One skilled in
the art will readily be able to determine the maximum number and locations of
possible substituents for any given heterocycle. A preferred heterocycle according to

the invention is piperidine, which may be substituted as described above.

The term “heteroaryl” referé to aromatic méhocyélic heterocyclié ﬁngs and aromatic
fused bicyclic rings having the specified number of members in the ring, having at
least one aromatic ring and containing 1, 2 or 3 heteroatoms selected from N, O and
S. Examples of particular heteroaryl groups include but are not limited to furan,

thiophene, pyrrole, imidazole, pyrazole, triazole, tetrazole, thiazole, oxazole, isoxazole,
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oxadiazole, thiadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine,
quinoline, isoquinoline, benzofuran, benzothiophene, indole, and indazole. The term
“heteroaryl” also refers to substituted heteroaryls wherein the heteroaryl ring bears
one or more substituents selected from the group consisting of halo, -OH, Ci-salkyl,
Ca-salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0):R®, -NR’RE, -COR®, -COOR®, -R"®COOR?,
-OR™°COOR®, -CONR’R?, -OC(O)R®, -R™NR’R?, -OR™NR’R?, nitro, and cyano, wherein a is
0, 1 or 2; R® is selected from the group consisting of H, Ci-salkyl, Ci-salkoxy and
Cz-salkenyl; each R’ and R® is the same or different and is independently selected from
the group consisting of H, Ci-salkyl, C2-salkenyl and Ca-salkynyl; and R? is selected from
the group consisting of H, Cisalkyl and -NR’R?; and R is Ci-salkyl. As will be
appreciated by those skilled in the art, the number of possible substituents on the
heteroaryl ring will depend upon the size of ring. There are no restrictions on the
positions of the optional substituents in heteroaryls. Thus, the term encompasses rings
having a substituent attached to the ring through a heteroatom. One skilled in the art
will readily be able to determine the maximum number and locations of possible
substituents for any given heteroaryl. A preferred heteroaryl according to the

invention is pyridine, which may be substituted as described above.

As used herein, the term "protecting group” refers to suitable protecting groups useful
for the synthesis of compounds of formula () wherein X is OH. Suitable protecting
groups are knoWn to those skilled in the art and are described in Protecting Groups in
Organic Synthesis, 3" Edition, Greene, T. W.; Wuts, P. G. M. Eds.; John Wiley & Sons:
NY, 1999. Examples of preferred protecting groups include but are not limited to
methyl, ethyl, benzyl, substituted benzyl, and tert-butyl. In one embodiment the
protecting group is methyl.

Suitable pharmaceutically acceptable salts according to the present invention will be
readily determined by one skilled in the ért and will include-, for ekample, acid addition
salts prepared from inorganic acids such as hydrochloric, hydrobromic, phosphoric,
metaphosphoric, nitric, sulphonic, and sulfuric acids, and organic acids such as acetic,
benzenesulphonic, benzoic, citric, ethanesulphonic, fumaric, gluconic, glycollic,

isothionic, lactic, lactobionic, maleic, malic, methanesulphonic, succinic, p-
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toluenesulfonic, salicylic, tartaric, and trifluoroacetic, formic, malonic, naphthalene-2-
sulfonic, sulfamic, decanoic, orotic, 1-hydroxy-2-naphthoic, cholic, and pamoic. In

one embodiment, the compounds of formula (I) are in the form of the hydrochloride

salt.

When used in medicine, the salts of a compound of formula () should be
pharmaceutically acceptable, but pharmaceutically unacceptable salts may

conveniently be used to prepare the corresponding free base or pharmaceutically

acceptable salts thereof.

As used herein, the term “solvate” is a crystal form containing the compound of
formula (1) or a pharmaceutically acceptable salt thereof and either a stoichiometric or
a non-stoichiometric amount of a solvent. Solvents, by way of example, include
water, methanol, ethanol, or acetic acid. Hereinafter, reference to a compound of
formula (I) is to any physical form of that compound, unless a particular form, salt or

solvate thereof is specified.

The present invention provides compounds of formula I:

@ oJo
MmO

(CR'R?);
Z O——(CHz);—T |
(CHR),

&

wherein:

X'is OH or NHz;

p is 0-6;

each R' and R? are the same or different and are each independently selected from the
group consisting of H, Ci-salkyl, Ci-salkoxy and Ci-sthioalkyl;

ZisCHorN;

when Z is CH, k is 0-4;

when Z is N, k is 0-3;
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each R’ is the same or different and is independently selected from the group
consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-salkenyloxy,
-S(0):R%, -NR"R®, -COR®, COOR®, R™®COOR®, OR™®COOR?, CONR’R?, -OC(O)R?,
-R™NR’R?, ~-OR™NRR?, 5-6 membered heterocycle, nitro, and cyano;
ais0,1or2;
R®is selected from the group consisting of H, Ci-salkyl, Ci-salkoxy and
Ca-salkenyl;
each R” and R® are the same or different and are each independently selected
from the group consisting of H, Ci-salkyl, C2-salkenyl,
Cs-salkynyl; |
R is selected from the group consisting of H, Ci-salky and -NR'R%;
R™ is Ci-salkyl;
nis 2-8;
gisOor1;
R* is selected from the group consisting of H, Ci-salkyl, Ci-salkenyl, and alkenyloxy;
@— refers to Ring A;
Ring A is selected from the group consisting of Cascycloalkyl, aryl, 4-8 membered
heterocycle, and 5-6 membered heteroaryl;
refers to Ring B;
each ring B is the same or different and is independently selected from the group
consisting of Cs-scycloalkyl and aryl; and

pharmaceutically acceptable salts and solvates thereof.

Certain compounds of formula (I} may exist in stereoisomeric forms (e.g. they may
contain one or more asymmetric carbon atoms). The individual stereoisomers
(enantiomers and diastereomers) and mixtures of these are included within the scope
of the present invention. The present mventlon also covers the individual isomers of
the compounds represented by formula (1) as mixtures with isomers thereof in which

one or more chiral centers are inverted.

In one preferred embodiment, the compounds of formula (1) are defined where X is

OH. In another preferred embodiment, X is NHa.
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In one embodiment, the compounds of formula (I} are defined wherein p is 0-3. In

one preferred embodiment, p is 0 or 1. In one particular embodiment, p is 1.

Preferably, in the embodiments, where p is 1 or more, each R' and R? are the same or
different and are each independently selected from the group consisting of H, Ci-
salkyl, and Ci-salkoxy. In one preferred embodiment, each R' and R? are the same or
different and are each independently selected from the group consisting of H and Ci-
salkyl. In another preferred embodiment, each R* and R* are the same or different and
are each independently selected from the group consisting of H and Ci-salkyl. In one

particular embodiment, both R' and R? are H.

O
The group: XJ\(CR1R2);,——
pyridyl ether (when Z is N).

is preferably meta to the phenyl ether (when Z is CH) or

The group: ®)
k

Z

indicates a 6-membered aromatic ring which may contain up to 1 nitrogen atom (i.e.,
when Z is N) (i.e., the ring is phenyl or pyridine) and which may be substituted by one
or more substituents R’. In one preferred embodiment, the compounds of formula (1)
are defined where Z is CH. When Z is CH, k is 0-4, meaning that there can be up to 4
substituents R* on the 6-membered aromatic ring. When Z is N, k is 0-3, meaning that
there can be up to 3 substituents R* on the 6-membered aromatic ring. In this
embodiment, R® is not attached to the N atom of the ring. Preferably, k is 0 or 1, more

preferably 0.

In those embodiments wherein k is 1 or more, each R is preferrably the same or
different and is independently selected from the group consisting of halo and Cs-
salkoxy. More preferably, each R® is the same or different and is independently

selected from the group consisting of F, Cl and methoxy.
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In one embodiment, the compounds of formula (I} are defined wherein n is 2-4. In

one preferred embodiment, n is 2 or 3. More preferably, n is 3.

Preferably, q is 1.

According to one embodiment, when q is 1, R* is H or Cr-salkyl. Preferably, when g is
1, R*is H.

Ring A is selected from the group consisting of Cs-scycloalkyl, aryl, 4-8 membered
heterocycle and 5-6 membered heteroaryl. By virtue of the definitions given above,
for the terms "cycloalkyl,” “aryl,” "heterocycle,” and “heteroaryl” this definition of Ring
A also encompasses the foregoing rings optionally substituted with the substituents
specified in the definitions above. In one embodiment, Ring A is selected from the
group consisting of Cs-scycloalkyl, aryl, 5-6 membered heterocycle and 5-6 membered
heteroaryl (each optionally substituted). In one preferred embodiment, Ring A is a aryl
optionally substituted from 1 to 5 times, more preferably, from 1 to 4 times. In one
particular preferred embodiment, Ring A is phenyl optionally substituted from 1 to 5
times (more preferably from 1 to 4 times) with a substituent selected from the group
consisting of halo, -OH, Ci-salkyl, Cz-salkenyl, Ci-salkoxy, C2-salkenyloxy, S(0J.R®, -NR'R?,
-COR®, -COOR?®, -R™COOR®, -OR'°COOR®, -CONR'R?, -OC(O)R®, -R™NR’R?, -OR'™NRR?,
nitro, and cyano. In another preferred embodiment, Ring A is a 5-6 membered
heterocycle optionally substituted from 1 to 8 times for a 5-membered heterocycle,
and from 1 to 10 times for a 6-membered heterocycle with a substituent selected
from the group consisting of halo, -OH, Ci-salkyl, Ca-salkenyl, Ci-salkoxy, Ca-salkenyloxy,
S(0):R®, -NR'R?, -COR®, -COOR®, -R'°COOR?®, -OR'°COOR®, -CONR’R?, -OC(O)R®,

-R™NRR®, -OR"NR’R?, nitro, and cyano. In one particular preferred embodiment, Ring

A'is a 6-membered heterocycle optionally substituted from 1 to 10 times (preferably

from 1 to 4 times).

Specific examples of Ring A according to the present invention include phenyl or
piperidine optionally substituted from 1 to 5 times with a substituent selected from

the group consisting of halo, Ci-salkyl, Ci-salkoxy, -COOR® and S{0).R®. More
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preferably, Ring A is phenyl or piperidine optionally substituted from 1 to 5 times with
a substituent selected from the group consisting of F, Cl, -CFs, -OCHs, and ~OCFs. One
specific preferred embodiment of compounds of formula (I) are defined wherein Ring
A is phenyl optionally substituted from 1 to 4 times with a substituent selected from
the group consisting of F, Cl, -CFs, -OCHs, and -OCFs. Another specific embodiment of
compounds of formula (I) is defined wherein Ring A is piperidine optionally
substituted by ;COORG; and more preferably wherein the substituent -COOR® is
attached to the nitrogen of the piperidine ring and R is alkyl, e.g., methyl or ethyl.

Each Ring B is the same or different and is independently selected ‘from the group
consisting of Csscycloalkyl and aryl. By virtue of the definitions given above, for the
terms "cycloalkyl” and "aryl" this definition of Ring B also encompasses the foregoing
rings optionally substituted with the substituents specified in the definitions above. In
one embodiment, both Rings B are phenyl optionally substituted from 1 to 5 times
(more preferably from 1 to 3 times) with a substituent selected from the group
consisting of halo, ~OH, Ci-salkyl, C2-salkenyl, Cs-salkoxy, Cz-salkenyloxy, S(0):R®, -NRR®,
-COR®, -COOR®, -R'°COOR?, -OR™°COOR?®, -CONRR®, -OC(O)R?, -R"NR’R®, -OR™NRR?,
nitro, and cyano. In another embodiment, Rings B are cyclohexyl optionally
substituted from 1 to 10 times (more preferably from 1 to 4 times) with a substituent
selected from the group consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy,
Cz-salkenyloxy, S(0)aR®, -NRR?, -COR®, -COOR?®, -R™COOR?, -OR™COOR®, ~-CONR'R?,
-0C(O)R®, -R™NR’R?, -OR'"NR’R?, nitro, and cyano. In yet another embodiment, one
Ring B is phenyl optionally substituted from 1 to 5 times (more preferably from 1 to 3
times) with a substituent selected from the group consisting of halo, -OH, Ci-salkyl, Cz-
salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0):R®, <NR’R?, -COR?, -COOR?, -R'°COOR¢, -
OR'COOR®, -CONRR?, -OC(O)R®, -R'™NRR?, -OR™NR’R?, nitro, and cyano and the other
Ring B is cyclohexyl optionally substituted from 1 to 10 times (more preferably from 1
to 4 times) with a substituent selvercted frorh the grohb cohsisting of hélo, -OH,
Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0).R®, ~NR’R®, -COR®, -COOR?,
~-R™COOR®, -OR™COOR®, -CONRR?, -OC(0)R®, -R'°NR’RE, ~-OR™NR’R?, nitro, and cyano.
In one particular embodiment, both Rings B are unsubstituted phenyl or unsubstituted

cyclohexyl; more preferably unsubstituted phenyl.
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The present invention contemplates and includes all combinations of the preferred

groups defined above.

Preferred compounds of formula (1) include compounds selected the group consisting
of:
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl}(2,2-diphenylethyl)amino] propoxy}
phenyl) acetamide,
2-(3—{3—[[2—ch|oro-3—(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy}—
phenyl)acetic acid,
(3-{2-(2,2-diphenylethyl)-(4-methoxybenzyl)amino]propoxy} phenyl)acetamide,
(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzyl)amino]propoxy} phenyl)acetic acid,
2-(3-{3-[(2,2-diphenylethyl)(2-fluoro-4-methoxybenzylJamino]propoxy} phenyl)
acetamide,
2-(3-{3-[(2,4-dimethoxybenzyl)(2,2-diphenylethyl)amino]prapoxy} phenyl) acetamide,
2-[3-(3-{(2,2-diphenylethyl)[4-fluoro-2-(trifluoromethyl)benzyllamino} propoxy)
phenyl] acetamide,
2-(3-{3-[(2,3-dichlorobenzyl)(2,2-diphenylethyl)Jamino]propoxy} phenyl) acetamide,
2-[3-(3-{(2,2-diphenylethyl)[3-(trifluoromethoxy)benzylJamino} propoxy)phenyl]
acetamide,
2-(3-{3-[(2,2-diphenylethyl)(3-fluoro-4-methoxybenzyl}amino]propoxy} phenyl)
acetamide,
2-(3-{3-[(2,5-dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl) acetamide,
2-[3-(3-{(2,2-diphenylethyl)[3-(trifluoromethyl)benzyl]amino} propoxy)phenyl]
acetamide,
2-[3-(3-{(2,2-diphenylethyl)[2-fluoro-3-(trifluoromethyl)benzyl]lamino} propoxy)
phenyl] acetamide;
Ethyl 4-[{3-[3—(aminocarbonyl)phenoxy]propyyl}(2,2—diphenylethyl)amino]-1-
piperidinecarboxylate;
3-{3-[(1-Benzoyl-4-piperidinyl)-(2,2-diphenylethyl)amino]propoxy }benzamide;
3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy } benzamide;
Benzyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl}(2,2-diphenylethyl)amino]-1-

piperidinecarboxylate;
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3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyllamino} propoxy)benzamide:

Ethyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl} (2-cyclohexyl-2-phenylethyl)amino]-
1-piperidinecarboxylate;

3—{3-[(1-Benzoyl—4—piperidinyl)(2-cyclohexyI—Z—phenerthyl)amino]propoxy}—
benzamide;

3-{3-[(1-Acetyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy}-
benzamide;

tert-Butyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl}(2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate;

Benzyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl }(2-cyclohexyl-2-
phenylethyl}amino]-1-piperidinecarboxylate;

3-{3-[(1-Benzyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy} -
benzamide;

Ethyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxy]propyl} (2,2-diphenylethyl)amino]-1-
piperidinecarboxylate;

2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy} phenyl)-
acetamide;

2-(3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino] propoxy } phenyl)-
acetamide;

tert-Butyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl }(2,2-diphenylethyl)amino]-
1-piperidinecarboxylate;

Benzyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl} (2,2-diphenylethyl)amino]-1-
piperidinecarboxylate;

2-[3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyl]amino} propoxy)phenyl]-
acetamide;

2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy} -
phenyl)acetamide;

2-(3—{3-[(1—Acetyl-4—piperidinyl)(2—cyc|ohekyl-z-phéﬁylethyl)al;nino]propoxy}-
phenyl)acetamide;

Benzyl-4-[{3-[3-(2-amino-2-oxoethyl)phenoxy]propyl} (2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate;

3-{3-[(3-Cyanobenzyl)(2,2-diphenylethyl)amino]propoxy } benzamide;
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3-{3-[Cyclohexyl(2,2-diphenylethyl)amino]propoxy}benzamide;
4-[{3-[3-(Aminocarbonyl)phenoxy]propy! }(2,2-diphenylethyl)amino]-1-
piperidinecarboxamide;
3-{3-[(1,3-Benzodioxol-4-ylmethyl)(2,2-diphenylethyl)amino] propoxy } benzamide;
3-{3-[(3,4-Dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy}benzamide;
3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethylJamino]propoxy } benzamide;
3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy }benzamide;
2-(3-{3-[Cyclohexyl(2,2-diphenylethyl)Jamino]propoxy } phenyl)acetamide;
2-(3-{3-[(3,4-Dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy} phenyljacetamide;
3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-dimethoxybenzyl)amino]propoxy }benzamide;
3-{3-[(2,6-Dichlorobenzyl)(2,2-diphenylethyl)Jamino]propoxy} benzamide;
3-{[{3-[3-(Aminocarbonyl)phenoxy]propyl}(2,2-diphenylethyl)Jamino]methyl } benzoic
acid;
4-{[{3-[3-(Aminocarbonyl)phenoxy]propyl}(2,2-diphenylethyl)amino]methyl }benzoic
acid;
3-(3-{(2,2-Diphenylethyl)[(5-methoxy-1H-indol-3-yl)methyllamino} propoxy)-
benzamide;
3-{3-[(2,2-Diphenylethyl)(4-methoxybenzyl)Jamino] propoxy}benzamide;
3-{3-[[(1-Acetyl-1H-indol-3-yl)methyl](2,2-diphenylethyl)amino]propoxy } benzamide;
Methyl 4-{[{3-[3-(aminocarbonyl)phenoxylpropy!}(2,2-diphenylethyl)aminojmethyl}-
benzoate;
3-{3-[(2,3-Dihydro-1,4-benzodioxin-6-ylmethyl)(2,2-diphenylethylJamino]propoxy } -
benzamide;
3-{3-[(2,2-Diphenylethyl)(4-pyridinylmethyl)amino]propoxy} benzamide;
2-(3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-difluorobenzyl)amino]propoxy } phenyl)
acetamide;
2-(3-{3-(2,2-Diphenylethyl)[[(6-chloro-1,3-benzodioxol-5-yl)methyl]amino]propoxy} -
phenyl)acetamide; v o
2-(3-{3-[(2,2-Diphenylethyl){cyclohexylmethyl)amino]propoxy} phenyl) acetamide;
2-(3-{3-[(2,2-Diphenylethyl)(bicyclo[2.2.1]hept-5-en-2-yimethyl)amino]propoxy} -

phenyl) acetamide;
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2-(3-{3-[(2,2-diphenylethyl)(2,4-dimethoxy-5-pyrimidinyl) methyl)amino]propoxy}
phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl(5-isopropyl-3-methyl-4-isoxazolyl)methyl)amino] -
propoxy} phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( 3,4-dihydro-2H-pyran-2-ylmethyl)amino]propoxy} -
phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( 4-chloro-1H-pyrazol-3-yl)methyl)amino]propoxy}-
phenyl) acetamide; ‘

2-(3-{3-[(2,2-Diphenylethyl)( }{(7-methoxy-1,3-benzodioxol-5-yl)methyl)amino]-
propoxy} phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl-(2,6,6-trimethyl-1-cyclohexen-1-yl)ethyl)amino]-
propoxy} phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( 3-cyclohexen-1-ylmethyl)amino]propoxy} phenyl)
acetamide;

2-[3-(3-{(2,2-Diphenylethyl)[(2£)-3-phenyl-2-propenyl]Jamino } propoxy)
phenyl]acetamide;

Ethyl 2-{[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl! } (2,2-diphenylethyl)amino] -
methyl}cyclopropanecarboxylate;

2-(3-{3-[(2,2-diphenylethyl)( 1-cyclohexen-1-ylmethyl)amino]propoxy} phenyl)
acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( 1H-benzimidazol-2-ylmethyl)amino]propoxy} phenyi)
acetamide;

2-(3-{3-[(2,2-Diphenylethyl)[( 1,3-dimethyl-2-0x0-2,3-dihydro-1H-benzimidazol-5-
yl)methylJamino]propoxy} phenyl) acetamide; and

2-(3-{3-[(2,2-Diphenylethyl)(2-pyrrolidinylmethyl)Jamino] propoxy } phenyl) acetamide;

and pharmaceutically acceptable salts and solvates thereof.

More‘preferred compbunds of formula ‘(I)> iﬁclude:
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy}
phenyl) acetamide;
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy} -

phenyl)acetic acid;
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(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzyl)amino]-propoxy} phenyl)acetamide;
(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzylJamino]-propoxy} phenyl)acetic acid;
2-(3-{3-[(2.2-diphenylethyl)(2-fluoro-4-methoxybenzyl)amino]propoxy } phenyl)

acetamide;

© 2-(3-{3-[(2,4-dimethoxybenzl)(2,2-diphenylethyl)amino]propoxy} phenyl) acetamide;

2-[3-(3-{(2,2-diphenylethyl)[4-fluoro-2-(trifluoromethyl)oenzyllamino} propoxy)
phenyl] acetamide;
2-(3-{3-[(2,3-dichlorobenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl} acetamide;
2-[3-(3-{(2,2-diphenylethyl)[3-(trifluoromethoxy)benzyl]lamino} propoxy)phenyi]
acetamide;
2-(3-{3-[(2,2-diphenylethyl)(3-fluoro-4-methoxybenzyl)amino]propoxy} phenyl)
acetamide;
2-(3-{3-[(2,5-dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl) acetamide;
2-[3-(3-{(2,2-diphenylethyl)[3-(trifluoromethyl)oenzyllamino } propoxy)phenyl]
acetamide; and
2-[3-(3-{(2,2-diphenylethyl)[2-fluoro-3-(trifluoromethyl)benzyllamino} propoxy)
phenyl] acetamide;

and pharmaceutically acceptable salts and solvates thereof.

Particularly preferred compounds of fomula (1) include:
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy}
phenyl) acetamide;
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino] propoxy } -
phenyl)acetic acid;
(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzyl)amino]-propoxy} phenyl)acetamide; and
(3-{2—[(2,2—diphenylethyl)—(4—methoxybenzyl)amino]-propoxy}ph'enyl)acetic acid;

and pharmaceutically acceptable salts and solvates thereof.

One particularly preferred compound is 2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl]
(2,2-diphenylethyl)Jamino]propoxy}-phenyl)acetic acid and pharmaceutically

acceptable salts and solvates thereof.
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Another particularly preferred compound is 2-(3-{3-[[2-chloro-3-
(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy} phenyl) acetamide and

pharmaceutically acceptable salts and solvates thereof.

Hereinafter all references to "compounds of formula (1)" refer to compounds of

formula (I) as described above together with their pharmaceutically acceptable salts

and solvates.

Preferably, the compounds of formula (I) are LXR agonists. As used herein, the term
“LXR agonist” refers to compounds which achieve at least 50% activation of LXR
relative to 24(S),25-epoxycholesterol, the appropriate positive control in the HTRF
assay described below in Example 1. More preferably, the compounds of this

invention achieve 100% activation of LXR in the HTRF assay.

More preferably, the compounds of formula (1) are selective LXRB agonists. As used
herein, "selective LXRB agonist” refers to a LXR agonist whose ECso for LXRP is at least
2-3 fold, preferably, 5 fold and more preferably greater than 10 fold lower than its

ECso for LXRa. ECso is the concentration at which a compound achieves 50% of its

maximum activity.

In addition, preferably compounds of formula (1) will upregulate expression of ABC1.
By upregulating expression of ABC1, is meant that the induction of ABC1 upon
treatment of cells with compounds of formula (I) at a concentration less than or equal
to 10 micromolar is greater than 2 fold greater than in the absence of compounds of
formula (1) in the assay described below in Example 3. Thus the compounds of

formula (I) are useful in methods for upregulating expression of ABC1.

The compounds of the formula (1) are useful for a variety of medicinal purposes. The
compounds of formula (I) may be used in methods for the prevention or treatment of
LXR mediated diseases and conditions. LXR mediated diseases or conditions include
cardiovascular disease including atherosclerosis, arteriosclerosis, hypercholesteremia,

and hyperlipidemia. In particular, the compounds of formula (I) are useful in the
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treatment and prevention of cardiovascular disease including artherosclerosis and

hypercholesteremia.

The present invention also provides a method for increasing reverse cholesterol
transport. Lipoprotein metabolism is a dynamic process comprised of production of
triglyceride rich particles from the liver (as VLDL), modification of these lipoprotein
particles within the plasma (VLDL to IDL to LDL) and clearance of the particles from
the plasma, again by the liver. This process provides the transport of triglycerides and
free cholesterol to cells of the body. Reverse cholesterol transport is the proposed
mechanism by which peripheral cholesterol is returned to the liver from extra-hepatic
tissue. The process is carried out by HDL cholesterol. The combination of lipoprotein
production (VLDL, HDL) from the liver, modification of particles (all) within the plasma
and subsequent clearance back to the liver, accounts for the steady state cholesterol
concentration of the plasma. Without wishing to be bound by any particular theory,
it is currently believed that the compounds of formula (1) increase reverse cholesterol
transport by raising the plasma level of HDL cholesterol and/or by increasing

cholesterol efflux from the arteries.

The compounds of formula (I) are also useful for inhibiting cholesterol absorption,

increasing‘ HDL-cholesterol, and decreasing LDL-cholesterol.

The methods of the present invention are useful for the treatment of animals

including mammals generally and particularly humans.

The methods of the present invention comprise the step of administering a

therapeutically effective amount of the compound of formula (I). As used herein, the

term “therapeutically effective amount” refers to an amount of the compound of

formula (1) which is sufficient to achieve thé stated effect. Accordingly, a
therapeutically effective amount of a compound of formula (I) used in the method for
the prevention or treatment of LXR mediated diseases or conditions will be an amount
sufficient to prevent or treat the LXR mediated disease or condition. Similarly, a

therapeutically effective amount of a compound of formula (1) for use in the method
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of increasing reverse cholesterol transport will be an amount sufficient to increase

reverse cholesterol transport.

The amount of a compound of formula (I} or pharmaceutically acceptable salt or
solvate thereof, which is required to achieve the desired biological effect will depend
on a number of factors such as the use for which it is intended, the means of
administration, and the recipient, and will be ultimately at the discretion of the
attendant physician or veterinarian. In general, a typical daily dose for the treatment
of LXR mediated diseases and conditions in a human, for instance, may be expected to
lie in the range of from about 0.01 mg/kg to about 100 mg/kg. This dose may be
administered as a single unit dose or as several separate unit doses or as a continuous
infusion. Similar dosages would be applicable for the treatment of other diseases,
conditions and therapies including upregulating expression of ABC1, increasing
reverse cholesterol transport, inhibiting cholesterol absorption, increasing HDL-

cholesterol and decreasing LDL-cholesterol.

Thus in a further aspect the present invention provides pharmaceutical compositions
comprising, as active ingredient, a compound of formula (1) or a pharmaceutically
acceptable salt or solvate thereof. The composition may further comprise at least one
pharmaceutical carrier or diluent. These pharmaceutical compositions may be used in
the prophylaxis and treatment of the foregoing diseases or conditions and in

cardiovascular therapies as mentioned above.

The carrier must be pharmaceutically acceptable and must be compatible with, i.e. not
have a deleterious effect upon, the other ingredients in the composition. The carrier
may be a solid or liquid and is preferably formulated as a unit dose formulation, for
example, a tablet which may contain from 0.05 to 95% by weight of the active
ingredient. If desired other physiologically active ingredirents may also be

incorporated in the pharmaceutical compositions of the invention.

Possible formulations include those suitable for oral, sublingual, buccal, parenteral (for

example subcutaneous, intramuscular, or intravenous), rectal, topical including
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transdermal, intranasal and inhalation administration. Most suitable means of
administration for a particular patient will depend on the nature and severity of the
disease or condition being treated or the nature of the therapy being used and on the
nature of the active compound, but where possible, oral administration is preferred for

the prevention and treatment of LXR mediated diseases and conditions.

Formulations suitable for oral administration may be provided as discrete units, such
as tablets, capsules, cachets, lozenges, each containing a predetermined amount of the
active compound; as powders or granules; as solutions or suspensions in aqueous or

non-aqueous liquids; or as oil-in-water or water-in-oil emulsions.

Formulations suitable for sublingual or buccal administration include lozenges
comprising the active compound and, typically a flavored base, such as sugar and
acacia or tragacanth and pastilles comprising the active compound in an inert base,

such as gelatin and glycerine or sucrose acacia.

Formulations suitable for parenteral administration typically comprise sterile aqueous
solutions containing a predetermined concentration of the active compound; the
solution is preferably isotonic with the blood of the intended recipient. Additional
formulations suitable for parenteral administration include formulations containing
physiologically suitable co-solvents and/or complexing agents such as surfactants and
cyclodextrins. Qil-in-water emulsions are also suitable formulations for parenteral
formulations. Although such solutions are preferably administered intravenously,

they may also be administered by subcutaneous or intramuscular injection.

Formulations suitable for rectal administration are preferably provided as unit-dose
suppositories comprising the active ingredient in one or more solid carriers forming

the suppository base, for example, cocoa butter.

Formulations suitable for topical or intranasal application include ointments, creams,

lotions, pastes, gels, sprays, aerosols and oils. Suitable carriers for such formulations
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include petroleum jelly, lanolin, polyethyleneglycols, alcohols, and combinations

thereof.

Formulations of the invention may be prepared by any suitable method, typically by
uniformly and intimately admixing the active compound with liquids or finely divided
solid carriers or both, in the required proportions and then, if necessary, shaping the

resulting mixture into the desired shape.

For example a tablet may be prepared by compressing an intimate mixture comprising
a powder or granules of the active ingredient and one or more optional ingredients,
such as a binder, lubricant, inert diluent, or surface active dispersing agent, or by

moulding an intimate mixture of powdered active ingredient and inert liquid diluent.

Suitable formulations for administration by inhalation include fine particle dusts or
mists which may be generated by means of various types of metered dose pressurized

aerosols, nebulisers, or insufflators.

For pulmonary administration via the mouth, the particle size of the powder or
droplets is typically in the range 0.5 -10um, preferably 1-5um, to ensure delivery into
the bronchial tree. For nasal administration, a particle size in the range 10-500um is

preferred to ensure retention in the nasal cavity.

Metered dose inhalers are pressurized aerosol dispensers, typically containing a
suspension or solution formulation of the active ingredient in a liquefied propellant.
During use, these devices discharge the formulation through a valve adapted to deliver
a metered volume, typically from 10 to 150 pl, to produce a fine particle spray
containing the active ingredient. Suitable propellants include certain
chlorofiuorocarbon compounds, for example, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane and mixtures thereof. The
formulation may additionally contain one or more co-solvents, for example, ethanol
surfactants, such as oleic acid or sorbitan trioleate, anti-oxidants and suitable

flavouring agents.
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Nebulisers are commercially available devices that transform solutions or suspensions
of the active ingredient into a therapeutic aerosol mist either by means of
acceleration of a compressed gas typically air or oxygen, through a narrow venturi
orifice, or by means of ultrasonic agitation. Suitable formulations for use in nebulisers
consist of the.active ingredient in a liquid carrier and comprising up to 40% w/w of
the formulation, preferably less than 20%w/w. The carrier is typically water or a
dilute aqueous alcoholic solution, preferably made isotonic with body fluids by the
addition of, for example, sodium chloride. Optional additives include preservatives if
the formulation is not prepared sterile, for example, methyl hydroxy-benzoate, anti-

oxidants, flavoring agents, volatile oils, buffering agents and surfactants.

Suitable formulations for administration by insufflation include finely comminuted
powders which may be delivered by means of an insufflator or taken into the nasal
cavity in the manner of a snuff. In the insufflator, the powder is contained in capsules
or cartridges, typically made of gelatin or plastic, which are either pierced or opened
in situ and the powder delivered by air drawn through the device upon inhalation or
by means of a manually-operated pump. The powder employed in the insufflator
consists either solely of the active ingredient or of a powder blend comprising the
active ingredient, a suitable powder diluent, such as lactose, and an optional
surfactant. The active ingredient typically comprises from 0.1 to 100 w/w of the

formulation.

In addition to the ingredients specifically mentioned above, the formulations of the
present invention may include other agents known to those skilled in the art of
pharmacy, having regard for the type of formulation in issue. For example,
formulations suitable for oral administration may include flavouring agents and

formulations suitable for intranasal administration may include perfumes.

Compounds of the invention can be made according to any suitable method of
organic chemistry. According to one method, compounds of formula (I) are prepared

using a solid phase synthesis process as depicted in Scheme 1:
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wherein X° is -O- or -NH-, SP is solid phase, R"® is H or a protecting group, and

all other variables are as defined above in connection with the description of

compounds of formula (1).

In general, the reaction proceeds by a) reacting a solid phase bound amine (where X in
the compound of formuia (1) is NH2) or alcohol (where X in the compound of formula
(I} is OH) with a compound of formula (Il) and a coupling agent to produce a solid
phase-bound compound of formula (Il); b) in the embodiment wherein R is a
protecting group, deprotecting the solid phase bound compound to prepare the

compound of formula (Ill); ¢} alkylating the solid phase-bound compound of formula
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(111) with an alcohol of formula (VI) to produce a solid phase-bound compound of
formula (IV); d) reacting the solid-phase-bound compound of formula (IV) with a
compound of formula (VIl} to produce the solid-phase bound compound of formula
(V); and e) reacting the solid phase-bound compound of formula (V) with a
compound of formula (VIII) under reductive amination conditions to produce the solid
phase-bound compound of formula (f). The process may optionally further comprise
the step of cleaving the solid phase-bound compound of formula (I) from the solid

phase using conventional techniques such as treatment with mild acid.

Compounds of formula (II) are commercially available or can be prepared using

conventional techniques such as those described in European Patent No. 303,742

published 22 February 1989, the subject matter of which is incorporated herein by

reference in its entirety.

Suitable solid phase materials and coupling agents for use in the foregoing method
are commercially available and will be readily apparent to those skilled in the art.
Examples of suitable solid phase materials include polymer resins such as Rink Resin SS

from Advanced Chemtech, and Argogel-MB-OH from Argonaut Technologies.

The alcohols of formula (VI), the compounds of formula (VII) and the compounds of
formula (VIIl) are all commercially available or can be prepared using conventional
techniques.

Compounds of formula (I) may also be prepared by an alternative method involving

solution phase synthesis. The solution phase synthesis is depicted in Scheme (Il) below.
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Scheme I
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wherein X' is OR™ or NHz, where R is a protecting group, and all other variables are

as defined above in connection with the description of compounds of formula (I).

In general, the process comprises the steps of: a) alkylating a compound of formula
(IN-A) with an alcohol of formula (V1) to produce the compound of formula (IV-A), b)
reacting a compound of formula (VII) with a compound of formula (VIIT) under
reductive amination conditions to produce a compound of formula (IX), ¢) reacting the
compound of formula (IV-A) with the compound of formula (IX) to produce the
compound of formula (I-A), and d) in the embodiment wherein X' is OR™, saponifying

the ester to produce compounds of formula (I) wherein X is OH.
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The compounds of formula (lll-A) are prepared by conventional esterification
procedures, such as those described in A. Kreimevyer, et al., J. Med. Chem. 1999, 42,
4394-4404.

The compounds of formula (VH) are commercially available or can be prepared using

conventional techniques.

As another aspect, the present invention further provides compounds of formula (I-A)

B

R® )k

(CR' R2
O—(CH,);,—N (I-A)

o

X'"is OR'® or NHz, where R is a protecting group;
p is 0-6;

(CHRY),

wherein

each R' and R* are the same or different and are each independently selected
from the group consisting of H, Cisalkyl, Ci-salkoxy and
Ci-sthioalkyl;

ZisCH or N;

when Zis CH, k is 0-4;

when Zis N, k is 0-3;

each R*is the same or different and is independently selected from the group
consisting of halo, -0OH, C1-aalkyl Cz-salkenyl, C salkoxy, Ca-salkenyloxy,
-S(0):RE, -NR'RY, -COR", COOR’, R®COOR?, ORCOOR?, CONR'R’, .
-0C(O)R?, -R™NR’R?, ~-OR™NR’R®, 5-6 membered heterocycle, nitro, and
cyano;
ais0,1or2;
R® is selected from the group consisting of H, Ci-salkyl, C1-salkoxy and
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Cz-salkenyl;
each R’ and R® are the same or different and are each independently
selected from the group consisting of H, Ci-salkyl, Cz-salkenyl, Cs-
salkynyl;
R® is selected from the group consisting of H, Ci-salkyl and -NR'R?;
R' is Ci-salkyl;
nis 2-8;
qisOor1;
R* is selected from the group consisting of H, Ci-salkyi, Cr-salkenyl, and
alkenyloxy;
Ring A is selected from the group consisting of Ca-scycloalkyl, aryl, 4-8
membered heterocycle, and 5-6 membered heteroaryl;
each ring B is the same or different and is independently selected from the
group consisting of Cs-scycloalkyl and aryl; and
pharmaceutically acceptable salts and solvates thereof;
which are useful as intermediates for the preparation of compounds of formula (1).
Preferred compounds of formula (I-A) are defined according to the preferred

definitions of variables as described for compounds of formula (1).

The present invention also provides radiolabeled compounds of formula (I).
Radiolabeled compounds of formula (I) can be prepared using conventional
techniques. For example, radiolabeled compounds of formula (1) can be prepared by
reacting the intermediate of formula (I-A) with tritium gas in the presence of an

appropriate catalyst to produce radiolabeled compounds of formula (I).

In the embodiment wherein X' is -NH, the radiolabled compounds of formula (1) are
directly achieved using the foregoing method. In the embodiment wherein X' is OR™,
the radiolabeled compoﬁnd of formula (I—A) is saboniﬂed‘tvo produce the radiolabeled
compounds of formula (1) wherein X is OH. In one preferred embodiment, the

compounds of formula (1) are tritiated.
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The radiolabeled compounds of formula (I) are useful in assays for the identification of
compounds which interact with LXR, and particularly for the identification of
compounds which bind to LXR. Accordingly, the present invention provides an assay
method for identifying compounds which interact with LXR, which method comprises
the step of specifically binding the radiolabeled compound of formula (I} to the ligand
binding domain of LXR. The method may further comprise the step of adding a test
compound and measuring any decrease in the specific binding of the radiolabeled
compound of formula (f) to the ligand binding domain of LXR (i.e., either LXRot or
LXRB). Thus, suitable assay methods will include conventional competition binding
assays. The radiolabeled compounds of formula (I) can be employed in LXRo. and LXRB
binding assays according to the methods described in Moore, L. B.; Parks, D. J.; Jones,
S. A.; Bledsoe, R. K.; Consler, T. G.; Stimmel, J. B.; Goodwin, B.; Liddle, C.; Blanchard, S.
G.; Willson, T. M.; Collins, J. L.; Kliewer, S. A. J. Biol. Chem. 2000, 275 (20), 15122-
15127; Jones, S. A.; Moore, L. B.; Shenk, J. L.; Wisely, B. G.; Hamilton, G. A.; McKee, D.
D.; Tomkinson, N. C. O.; LeCluyse, E. L.; Lambert, M. H.; Willson, T. M.; et al. Mol.
Endrocrinol. 2000, 14, 27-39; and Janowski, Bethany A.; Grogan, Michael J.; Jones,
Stacey A.; Wisely, G. Bruce; Kliewer, Steven A.; Corey, Elias J.; Mangelsdorf, David J..
Structural requirements of ligands for the oxysterol liver X receptors LXRa and LXRb
Proc. Natl. Acad. Sci. U. S. A. (1999), 96(1), 266-271, the subject matter of which is
incoporated herein in their entirety. The same assay procedures using the radiolabeled
compounds of formula (1) may also be used to identify compounds which are LXR
agonists, compounds which are selective LXRB agonists and compounds which

upregulate ABC1.

The present invention further comprises compounds identified using the foregoing
assay method and methods of treating the various conditions and diseases described
hereinabove, with a compound identified using the foregoing assay method.

The following examples are intended for illustration only and are not intended to limit
the scope of the invention in any way, the present invention being defined by the

claims.
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In the examples, the following terms have the designated meaning: “pRSETa" is a
known expression vector available from Invitrogen; "IPTG" means isopropyl B-D-
thiogalactopyranoside; "POs" means phosphate; "PBS" means phosphate buffered
saline; "TBS" means tris-buffered saline; EDTA means ethylenediamine tetraacetic acid;
"DTT" means dithiothreitol; “FAF-BSA" means fatty-acid free bovine serum albumin;
“SRC-1" means steroid receptor coactivator 1; “CS”" means charcoal stripped; "nM"
means nanomolar; "uM" means micromolar; "mM" means millimolar; "pM" means
picomolar; “mmol” means millimoles; “g" means grams; "ng" means nanograms;

“mg/ml" means milligram per milliliter; “ul" means microliters; and "mL" means

milliliter.

Example 1: Assay for LIXRB Activity
A modified polyhistidine tag (MKKGHHHHHHG) (SEQ ID No. 1) was fused in frame to
the human LXR ligand binding domain (amino acids 185-461 of Genbank accession

number U07132) and subcloned into the expression vector pRSETa (Invitrogen) under
the control of an IPTG inducible T7 promoter. The human LXRB ligand binding domain
was expressed in E. coli strain BL21(DE3). Ten-liter fermentation batches were grown
in Rich PO media with 0.1 mg/mL Ampicillin at 25°C for 12 hours, cooled to 9°C and
held at that temperature for 36 hours to a density of 0D600=14. At this cell density,
0.25 mM IPTG was added and induction proceeded for 24 hours at 9°C, to a final
0D600 = 16. Cells were harvested by centrifugation (20 minutes, 3500g, 4°C), and

concentrated cell slurries were stored in PBS at -80°C.

Typically 25-50 g of cell paste is resuspended in 250-500 mL TBS, pH 8.0 (25mM Tris,
150 mM NaCl). Cells are lysed by passing 3 times through an APV Rannie MINI-lab
homogenizer and cell debris is removed by centrifugation (30 minutes, 20,000g, 4°C).
The cleared supernatant is filtered through coarse pre-filters, and TBS, pH 8.0,
containing 500 mM imidazole is added to obtain a final imidazole concentration of
50mM. This lysate is loaded onto a column (XK-26, 10 cm) packed with Sepharose
[Ni++ charged] Chelation resin (available from Pharmacia) and pre-equilibrated with

TBS pH 8.0/ 50mM imidazole. After washing to baseline absorbance with equilibration
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buffer, the column is washed with approximately one column volume of TBS pH -8.0
containing 95mM imidazole. LXRBLBD(185-461) is eluted with a gradient from 50 to
500 mM imidazole. Column peak fractions are pooled immediately and diluted 5 fold
with 25 mM Tris pH 8.0, containing 5% 1,2-propanediol, .5mM EDTA and 5mM DTT.
The diluted protein sample is then loaded onto a column (XK-16, 10cm) packed with
Poros HQ vresin (anion exchange). After washing to baseline absorbance with the
dilution buffer the protein is eluted with a gradient from 50 -500 mM NaCl. Peak
fractions are pooled and concentrated using Centri-prep 10K (Amicon) filter devices
and subjected to size exclusion, using a column (XK-26, 90 cm) packed with Superdex-
75 resin (Pharmacia) pre-equilibrated with TBS, pH 8.0, containing 5 % 1,2-
propanediol, 0.5mM EDTA and 5mM DTT.

LXRP protein was diluted to approximately 10uM in PBS and five-fold molar excess of
NHS-LC-Biotin (Pierce) was added in a minimal volume of PBS. This solution was
incubated with gentle mixing for 30 minutes at ambient room temperature, The
biotinylation modification reaction was stopped by the addition of 2000x molar excess
of Tris-HCI, pH 8. The modified LXRP protein was dialyzed against 4 buffer changes,
each of at least 50 volumes, PBS containing 5mM DTT, 2mM EDTA and 2% sucrose.
The biotinylated LXRp protein was subjected to mass spectrometric analysis to reveal
the extent of modification by the biotinylation reagent. In general, approximately
95% of the protein had at least a single site of biotinylation; and the overall extent of

biotinylation followed a normal distribution of multiple sites, ranging from one to

nine.

The biotinylated protein was incubated for 20-25 minutes at a concentration of 25nM

in assay buffer (50mM KCI, 50mM Tris-pH8, 0.1mg/ml FAF-BSA, 10mM DTT) with

. equimolar amounts of streptavidin-AlloPhycoCyanin (APC, Molecular Probes). At the

same time, the biotinylated peptide comprising amino acids 675-699 of SRC-1
(CPSSHSSLTERHKILHRLLQEGSPS-CONH2) (SEQ ID No. 2) at a concentration of 25nM
was incubated in assay buffer with a %2 molar amount of streptavidin-labelled
Europium (Wallac) for 20-25 minutes. After the initial incubations are completed, a

10 molar excess (250nM) of cold biotin was added to each of the solutions to block
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the unattached streptavidin reagents. After 20 min at room temp, the solutions were

mixed yielding a concentration of 12.5nM for the dye-labelled LXRB protein and SRC-
1 peptide.

80pL of the protein/peptide mixture was added to each well of an assay plate
containing 20ul of test compound. The final volume in each well was 0.1mL, and the
concentration in the well for the dye-labelled protein and peptide was 10nM. The final
test compound concentrations were between 56pM and 10uM. The plates were

incubated at room temp in the dark for 4-12 hours and then counted on a Wallac

Victor fluorescent plate reader.

In this assay 1uM 24(S),25-epoxycholesterol gave a reading of 20000 fluorescence

units over a background reading of 10000 fluorescence units.

Example 2: Assay for LXRa, Activity

The assay for LXRa, was run according to the procedures of Example 1, above using

his-tagged LXRa ligand binding domain (amino acids 183-447 of Genbank accession
number U22662 , with the 14" amino acid corrected to A from R).

In this assay 1uM 24(S),25-epoxycholesterol gave a reading of 20000 fluorescence

units over a background reading of 10000 fluorescence units.

Example 3: Assay for ABC1 expression in macrophages
RAW 264.7 cells, obtained from ATCC, were grown in Dulbecco's Modified Fagle Media
(DMEM, GIBCO) supplemented with 10% fetal bovine serum (FBS, Irvine Scientific), 2

mM glutamine (Irvine Scientific), 100 U penicillin/ml and 100 mg streptomycin/ml

(Irvine Scientific).” Cells were passaged routinely at 3-4 day intervals at a plating

density of 1:3.

To assess the effects of test compounds on ABC1 expression, the cells were passaged

into CS media (DMEM/F12 media without phenol red supplemented with 10%
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charcoal/dextran-treated FBS, 2 mM glutamine, 100 U penicillin/ml and 100 mg
streptomycin/ml and 100 mM mevalonic acid lactone). Two days later, the media was
replaced with fresh CS media confaining 10 uM of the test compound. After 24
hours, the media was removed and replaced with fresh CS media containing fresh
drug. After 24 more hours, the media was aspirated and the cells lysed in Trizol
reagent (GIBCO). RNA was then extracted according to manufacturer's instructions.
The RNA was quantitated following RNAse-free DNAse treatment by using the
Ribogreen System (Molecular Probes), and then diluted to 10ng/microlL.

ABC1 expression was determined by quantitative PCR. TagMan reactions were
performed using the standard conditions on the ABI7700; 5.5mM MgCI2, 1X TagMan
Buffer A, 300microM each dNTP, 20U RNAse inhibitor, 12.5U MulV RT;ase, 300nM of
each primer, 200nM TagMan probe, 1.25U AmpliTag Gold, and 50ng RNA in a 50ul
volume. The reaction conditions were 48°C for 30 minutes, 95°C for 10 minutes, and
40 cycles of 94°C for 15 seconds/60°C for 1 minute. The sequence of the primers and
probe for mouse ABC1 (X75926) were: forward primer: AAGGGTTTCTTTGCTCAGATTGTC
(SEQ ID No. 3); reverse primer: TGCCAAAGGGTGGCACA (SEQ ID No. 4); probe oligo:
CCAGCTGTCTTTGTITGCATTGCCC (SEQ ID No. 5). Results were analyzed on the ABI7700
using Sequence Detector v1.6 software provided with the machine. ABC1 expression

was calculated as fold induction in test compound-treated cells relative to vehicle-

treated cells.
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Example 4: 2-(3-{3-[[2-Chloro-3-(trifluoromethyl)oenzyl](2,2-diphenylethyl)amino]
propoxy}phenyl) acetamide

Cl
CF,

Rink Resin SS (1.0 g, 0.70 mmol, 0.70 mmol/g loading, Advanced ChemTech) was
treated with 10 mL of 20% piperidine in dimethylformamide and rotated for 30
minutes at room temperature. The resin was filtered, treated with 10 mL of 20%
piperidine in dimethylformamide, and rotated for 1 hour. The resin was filtered,
washed with dimethylformamide (2 x 15 mL) and dichloromethane (2 x 15 mL), and
dried under house vacuum to give deprotected resin. Separately, a slurry of 3-
hydroxyphenylacetic acid (0.53 g, 3.5 mmol) and [0-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate] (1.33 g, 3.5 mmol) in 10 mL of anhydrous
1-methyl-2-pyrrolidinone was treated with 2,6-lutidine (0.82 mL, 7.0 mmol) and
stirred until the solid dissolved. The resulting solution was added to the deprotected
resin, and the reaction was rotated for 15 hours. The resin was filtered, washed
sequentially with dichloromethane (3 x 10 mL), dimethylformamide (3 x 10 mL),
dichloromethane (2 x 10 mL), methanol (3 x 10 mL) and dichloromethane (3 x 10 mL),
and dried under house vacuum overnight at 40°C. The dry resin was treated with 18
mL of anhydrous toluene followed by triphenylphosphine (4.59 g, 17.5 mmol) and 3-
bromo-1-propanol (2.43 g, 17.5 mmol). The resulting mixture was cooled to 0°C and
treated in a dropwise fashion with a solution of diisopropyl azodicarboxylate (3.54 g,
17.5 mmol) in 9 mL of anhydrous toluene. The reaction was allowed to slowly rise to
room temperature and stirred for 15 hours. The resin was filtered, washed
sequentially with dichloromethane (2 x 25 mL), dimethylformamide (2 x 25 mL),
dichloromethane (3 x 25 mL), methanol (3 x 25 mL) and dichloromethane (3 x 25 mL),
and dried under house vacuum overnight at 40°C. The bromide functionalized resin
was treated with a solution of diphenethylamine (5.52g, 28.0 mmol) (or 2-cyclohexyl-
2-phenylethanamine (28.0 mmol, PCT Publication No. W097/41846) for the cyclohexy!
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examples) in 20 mL of anhydrous dimethylsulfoxide and rotated for 15 hours. The
resin was filtered, washed sequentially with dichloromethane (2 x 25 mL),
dimethylformamide (2 x 25 mL), dichloromethane (3 x 25 mL), methanol (3 x 25 mL)
and dichloromethane (3 x 25mL), and dried under house vacuum overnight at 40°C. A
small portion of the secondary amine resin (0.20 g, 0.165 mmol) was treated with a
solution of 2-chloro-3-trifluoromethylbenzaldehyde (1.03 g, 4.90 mmol) in 9 mL of
dimethylformamide. Solid sodium triacetoxyborohydride (1.05 g, 4.90 mmol) was
added followed by 1 mL of glacial acetic acid, and the reaction was rotated for 15
hours. The resin was filtered, washed sequentially with dichloromethane (2 x 25 mL),
dimethylformamide (2 x 25 mL), dichloromethane (3 x 25 mL), methanol (3 x 25 mL)
and dichloromethane (3 x 25 mL), and dried under house vacuum overnight at 40°C.
The resin-bound product was treated with 5 mL of trifluoroacetic
acid/dichloromethane (5/95) for 15 minutes, and the filtrate was collected. The
cleavage procedure was repeated three times, and the filtrates were combined and
“concentrated under reduced pressure. The crude product was purified by preparative
thin layer chromatography (silica gel, 1 mm plates, Merck 20 x 20 em silica gel 60 Fass)
eluting with ethyl acetate:hexane:triethyl-amine (74:25:1) to give 28 mg (29% yield
based on theoretical loading of secondary amine resin) of title compound as a viscous
oil: 'H NMR (CDCls, 400 MHz) § 7.45 (d, 1 H, J = 7.6), 7.25- 7.11 (m, 12 H), 6.91 (t, 1 H,
J=17.7),6.66 (s, 1 H), 6.64 (s, 1 H), 5.35 (bs, 1 H), 5.48 (bs, 1 H), 4.11 (t, 1 H,J = 7.7),
3.77 (s, 2 H),2.68 (t, 2 H, J = 5.9), 3.53 (s, 2‘H], 212(d,2H,J=7.7),270 (t,2H,J =
6.6), 1.83 (t, 2 H, J = 6.2); MS (ESP+) m/e 582 (MH*); TLC (methanol:methylene
chloride/3:97) Rr = 0.53.
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Example 5: (3-{2-[(2,2-Diphenylethyl)-(4-methoxybenzyl)amino]-propoxy }phenyl)-
acetamide

The title compound was prepared according to the procedures of Example 4 to give
143 mg (43% yield based on theoretical loading of bromide functionalized resin) of a
viscous oil: 'H NMR (CDCls, 400MHz) & 7.16-7.05 (m, 11 H), 6.93 (d, 2 H, J = 8.5), 6.81
(d,1H,1=7.4),663(d, 2H,J= 8.5),6.53(d, 1H,J =6.1),6.63 (s, 1 H), 412 (t, 1 H,J =
7.8),3.63 (s,3 H),3.49 (t, 2 H,J = 6.2), 3.44 (s,2H),3.43 (5,2 H),295(d, 2 H,) = 7.8),
2.50 (t, 2 H,J = 6.3),1.68 (tt, 2 H, J = 6.2); MS (ESP+) m/e 509 (MH*); TLC
(methanol:methylene chloride/3:97) Rr = 0.50.

Example 6: 2-(3-{3-[(2,2-Diphenylethyl)(2-fluoro-4-methoxybenzyl)amino]propoxy}

phenyl) acetamide

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H20:CH:CN with 0.1%
HCOOH to 100% CH3CN after 4 min, flow rate = 0.8 mL/min) ts= 1.85 min; MS (ESP+)
m/e 527 (MH").



10

15

WO 02/24632 PCT/US01/27622

41

Example 7: 2-(3-{3-[(2,4-Dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy}
phenyl)acetamide

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1%
HCOOH to 100% CHsCN after 4 min, flow rate = 0.8 mL/min) ta= 2.45 min; MS (ESP+)
m/e 539 (MH?).

Example 8: 2-[3-(3-{(2,2-Diphenylethyl)[4-fluoro-2-(trifluoromethyl)benzylJamino}
propoxy)phenyl] acetamide

/U\/©\
FSC: i “F

The title compound was prepared according to the procedure of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1%
HCOOH to 100% CH3CN after 4 min, flow rate = 0.8 mL/min) te= 2.41 min; MS (ESP+)
m/e 565 (MH?).
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Example 9: 2-(3-{3-[(2,3-Dichlorobenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl)
acetamide

(0]
5 H N)J\/©\O/\/\N

2

cl
Cl

The title compound was prepared according to the procedure of Example 4: HPLC

10  (Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1%

HCOOH to 100% CH3CN after 4 min, flow rate = 0.8 mL/min) tz= 2.09 min; MS (ESP+)
m/e 569 (MH*).

Example 10: 2-[3-(3-{(2,2-Diphenylethyl)[3-(trifluoromethoxy)benzyllamino}
15  propoxy)phenyl] acetamide

The title compound was prepared according to the procedure of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1%

HCOOH to 100% CHsCN after 4 min, flow rate = 0.8 mL/min) ta= 2.69 min; MS (ESP+)
20  m/e 563 (MH?).
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Example 11: 2-(3-{3-[(2,2-Diphenylethyl)(3-fluoro-4-

methoxybenzyl)amino]propoxy}phenyl) acetamide

o 99
H N/U\/©\O/\/\N

2

OMe

The title compound was prepared according to the procedure of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/Hz0:CHsCN with 0.1%

HCOOH to 100% CHsCN after 4 min, flow rate = 0.8 mL/min) te= 1.99 min; MS (ESP+)
m/e 527 (MH?).

Example 12: 2-(3-{3-[(2,5-Dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy}
phenyl)acetamide

HzNL/@\ O/\/\Nj
‘j@/OMe

MeO

The title compound was prepared according to Example 4: 'H NMR (CDCls, 400 MHz)

87.28-7.09 (m, 12 H),691(d, 1H,J = 8.3),6.86 (d, 1 H,J = 7.4), 6.4 (m, 2 H), 6.37 (s, 1
H),6.25(d, 1 H,J =8.1), 415 (t, 1H,J=7.0),3.79 (s, 3 H), 3.75-3.56 (m, 8 H), 3.01 (d, 2
H,J =7.6),261(t 2 H,J =57),1.80 (t, 2 H,J = 6); HPLC (Waters symmetry shield, RPq
3.5 micron, 2.1 x 30 mm, 85:15/H20:CH3sCN with 0.1% HCOOH to 100% CHsCN after 4

min, flow rate = 0.8 mL/min) tr=2.27 min; MS (ESP+) m/e 539 (MH*). ‘
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Example 13: 2-[3-(3-{(2,2-Diphenylethy!)[3-(trifluoromethyl)benzyl]lamino} propoxy)

phenyl] acetamide
HzNL@OM'NI :

CF,

The title compound was prepared according to the procedure of Example 4: HPLC
(Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm, 85:15/H.0:CHsCN with 0.1%

HCOOH to 100% CHsCN after 4 min, flow rate = 0.8 mL/min) tr= 2.41 min; MS (ESP+)
m/e 546 (MH?).

Example 14: 2-[3-(3-{(2,2-Diphenylethy!)[2-fluoro-3-(trifluoromethyl)benzyl]lamino}
propoxy)phenyl] acetamide

m

The title compound was prepared according to the procedure of Example 4: 'H NMR
(CDCls, 400 MHz) 8 7.37 (t, 1 H,J = 6.9), 7.23-7.11 (m, 12 H), 6.88 (t, 1 H, J = 6.9), 6.82
(d, 1 H,J =7.5), 6.64-6.61 (m, 2 H), 4.12 (t, 1 H, 7.8), 3.76-3.62 (m, 4 H), 3.52 (s, 2 H),
3.09 (d, 2 H, J = 6), 2.67 (s, 2 H), 1.82 (s, 2 H); HPLC (Waters symmetry shield, RPq 3.5
micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1% HCOOH to 100% CHsCN after 4

- min, flow rate = 0.8 mL/min] tr=2.44 min; MS (ESP+) m/e 565 (MH?).
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Example 15: (3-{2-[(2,2-Diphenylethyl)-(4-methoxybenzyl)amino]-propoxy}phenyl)
acetic acid

Solid-phase synthesis:

Argogel-MB-OH (6.0g, 2.40mmol, Argonaut Technologies) was treated with a solution
of (3-{[tert-butyl(dimethyl)silylloxy} phenyl)acetic acid (5.40g, 19.2 mmol, Eur. Pat.
Appl. (1987) Application: EP 87-303742 19870428) in 50 mL of anhydrous
dichloromethane followed by dicyclohexylcarbodiimide (4.16g, 19.2 mmol) and 4-
dimethylaminopyridine (2.50 g, 19.2 mmol). After rotating at room temperature for
15 hours, the resin was filtered, washed sequentially with dichloromethane (2 x 25
ml), dimethylformamide (2 x 25ml), dichloromethane (3 x 25 mL), methanol (3 x 25
mL), dichloromethane (3 x 25 mL) and diethyl ether (2 x 25 mL). After drying under
house vacuum overnight at 40°C, the resin was treated with 1.0 M
tetrabutylammonium fluoride (24 mL, 23.4 mmol) in tetrahydrofuran, and the mixture
was rotated for 4 hours. The resin was filtered, washed sequentially with
dichloromethane (2 x 25 mL), dimethylformamide (2 x 25 mL), dichloromethane (3 x
25 mL), methanol (3 x 25 mL), and dichloromethane (3 x 25 mL) to give the
deprotected phenol. The dry resin was treated with 90 mL of anhydrous toluene
followed by triphenylphosphine (15.8 g, 60.0 mmol) and 3-bromo-1-propanol (8.4 g,
60.0 mmol). Upon cooling to 0°C, diisopropyl azodicarboxylate (12.1 g, 60.0 mmol) in
20 mL of anhydrous toluene was added in a dropwise fashion. The reaction was
allowed to warm to room temperature and stirred for 15 hours. The resin was filtered,
washed sequentially with dichloromethane (2 x 50 mL), dimethylformamide (2 x 50
mLb), dichloromethane (3 x 50 mL), methanol (2 x 50 mL) and dichloromethane (3 x 50
mL), and dried under house vacuum. The bromide functionalized resin was treated
with a solution of diphenethylamine (25.0 g, 127 mmol) in 60 mL of anhydrous

dimethylsulfoxide, and the reaction was rotated for 15 hours. The resin was filtered,
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washed sequentially with dichloromethane (2 x 50 mL), dimethylformamide (2 x 50
mL), dichloromethane (3 x 50 mL), methanol (3 x 50 mL) and dichloromethane (3 x 50
mL), and dried under house vacuum at 40°C. The secondary amine resin (5.75 g, 2.0
mmol) was treated with a solution of 4-methoxybenzaldehyde (5.44 g, 40.0 mmol) in
80 mL of 8% acetic acid in dimethylformamide. Solid sodium triacetoxyborohydride
(8.5 g, 40.0 mmol) was added, and the reaction was rotated for 15 hours. The resin
was filtered, washed sequentially with dichloromethane (2 x 50 mL),
dimethylformamide (2 x 50 mL), dichloromethane (3 x 50 mL), methanol (3 x 50 mL)
and dichloromethane (3 x 50mL), and dried under house vacuum overnight at 50°C.
The resin-bound product was treated with 30 mL of trifluoroacetic
acid/dichloromethane (15/85) for 15 minutes, and the filtrate was collected. The
cleavage procedure was repeated again, and the combined filtrates were concentrated
under reduced pressure. The crude product was purified by preparative thin layer
chromatography (silica gel, 1 mm plates, Merck 20 x 20 cm silica gel 60 Fas4) eluting
with methanol:dichloromethane (3:97) to afford 57 mg (6% yield based on theoretical
loading of secondary amine resin) of the title compound as a viscous oil: 'H NMR
(CDCls, 400MHz) & 7.18-7.03 (m, 10 H), 6.93 (d, 2 H, ] = 8.6), 6.72 (d, 2 H, ] = 7.6), 6.65
(d,2H,J=8.6),658(s,1H),649(d, 1 H,J=6.4),4.71 (bs, 2 H), 411 (t, 1 H,J) = 7.8),
3.65(s,3 H),3.51 (t,2H,J =6.2),3.49 (5, 2 H), 3.40 (s, 2 H), 2.97 (d, 2 H, J = 7.8), 2.53
(t, 2 H,J = 6.5), 1.70 (tt, 2 H, J = 6.2); MS (ESP+) m/e 510 (MH*); TLC
(CH2Cl2:MeOH/97:3) Rr= 0.13.

Example 16: 2-(3-{3-[[2-Chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]
propoxy}- phenyl)acetic acid

(@]

Cl

CF,

The title compound was prepared according to the procedure of Example 15 to give

7.0 mg (5% yield based on theoretical loading of secondary amine resin) of a viscous
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oil: "H NMR (CDCls, 400MHz) § 7.42 (d, 1 H,J = 7.6),7.23-7.10 (m, 12 H), 6.85 (t, 2 H, J
=8.1),6.63 (s, 1 H),6.61 (s, 1 H),4.11(t, 1H,)=7.8),3.75(s, 2 H), 3.63 (t, 2 H, ] = 6.0),
359(s,2H),212(d, 2 H,) = 7.8),2.67 (t,2 H,J - 6.6), 1.81 (tt, 2 H,J =6.2); MS
(ESP+) m/e 582 (MH*); TLC (EtOAc:hexanes/1:1) Re= 0.58.

Example 17: (3-{2-[(2,2-Diphenylethyl)-(4-methoxybenzyl)amino]-propoxy}phenyl)

acetic acid hydrochloride salt

OMe
Solution-phase synthesis:

A solution of methyl (3-{3-[(2,2-diphenylethyl)(4-methoxybenzyljamino]propoxy}-
phenyl)acetate (100 mg, 0.19 mmol) in 1.5 mL of tetrahydrofuran and 1 mL of water
was treated with 1N aqueous LiOH (0.29 mL, 0.29 mmol). After stirring at room
temperature for 2 hours, additional 1N aqueous LiOH (0.29 mL, 0.29 mmol) was added
and stirring was continued for 2 hours. The reaction was neutralized with AcOH (66
ul, 0.58 mmol) and poured into H20/EtOAc. The layers were separated and the
aqueous layer was extracted with EtOAc (3x). The combined organic layers were
washed with brine (1x), dried over magnesium sulfate, filtered, and concentrated in
vacuo. The crude material was purified by preparative thin layer chromatography
(silica gel, 1 mm plates, Merck 20 x 20 cm silica gel 60 Fs) eluting with CH2Cl2:2MeOH
(95:5) to afford an oil. The oil was dissolved in Et20 and acidified with excess HCI/Etz0.
The reaction was concentrated in vacuo and dried under reduced pressure to give 155
mg (75% yield) of the title compound as a white solid: '"H NMR (CsDsN, 400MHz) &
7.40-7.00 (m, 15 H), 6.89 (d, 2 H, ) = 8.6), 6.82 (dd, 1 H,) =8.1,2.2), 441 (t, 1 H,J =
7.6),3.89 (5, 2 H), 3.67 (t, 2 H, J = 6.4) 3.64 (s, 3 H), 3.59 (5, 2 H), 3.13 (d, 2 H, J = 7.6),
2.64 (t,2 H,J = 6.7), 1.90-1.80 (m, 2 H).
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Example 18: 2-(3-{3-[[2-Chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]
propoxy}- phenyl)acetic acid hydrochloride salt

Cl
CFy

The title compound was prepared in 56% vyield from methyl (3-{3-[[2-chloro-3-
(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy} phenyl)acetate according
to the procedures of Example 17: 'H NMR (CsDsN, 400MHz) & 7.60-7.05 (m, 15 H),
7.01 (t,1H,J=7.6),6.84(dd, 1 H,J =8.4,2.4),432 (t,1H,J]=7.6),3.89 (s, 2 H), 3.77

(5,2H),3.71 (t,2H,) =5.6),3.16 (d, 2 H, ) = 7.6), 2.65 (t, 2 H, ] = 6.4), 1.88-1.78 (m, 2
H).

Example 19: Methyl (3-{3-[(2,2-diphenylethyl)(4-methoxybenzyl)amino]

propoxy}phenyl)acetate
1L A
MeO 0 "N

: OMe

A solution of methyl-[3-(3-bromopropoxy)phenyl]acetate (100 mg, 0.35 mmol) and N-
(2,2-diphenylethyl)-N-(4-methoxybenzyl)amine (110 mg, 0.35 mmol) in 0.70 mL of

acetonitrile was treated with solid K2COs (48 mg, 0.35 mmol). The reaction was heated

to reflux and stirred 15 hours. Upon cooling to room temperature, the reaction was
filtéred through a pad of silica gél washiﬁg wifh EtOAc; énd the filtrate was
concentrated in vacuo. The crude product was purified by preparative thin layer
chromatography (silica gel, 1 mm plates, Merck 20 x 20 cm silica gel 60 Fase) eluting
with hexanes:EtOAc (6:1) to afford 100 mg (55% vyield) of title compound as a viscous
oil: "H NMR (CDCls, 400MHz) § 7.25-7.10 (m, 10 H), 6.98 (d, 2 H, ) = 8.6), 6.84 (d, 1 H,
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J=17.6),6.70(d, 2 H,J) = 8.6), 6.65 (brs, 1 H), 6.61 (dd, 1 H, J = 8.4, 2.4),4.17 (t, 1 H, J
=7.6),3.76 (s, 3 H), 3.68 (s, 3 H), 3.60 (t, 2 H, J = 6.4), 3.59 (s, 2 H), 3.54 (s, 2 H), 3.03
(d, 2 H,J=7.6),2.60 (t, 2 H,J = 6.4), 1.79 (m, 2H); HPLC (Waters symmetry shield, RPq
3.5 micron, 2.1 x 30 mm, 85:15/H20:CHsCN with 0.1% HCOOH to 100% CHsCN after 4
min, flow rate = 0.8 mL/min) t,=2.49 min; MS (ESP+) m/e 524 (MH*); TLC
(EtOAc:hexanes/1:1) Re= 0.20.

Example 20: Methyl (3-{3-[[2-chloro-3-(trifluoromethyl)oenzyl](2,2-diphenylethyl)

amino]propoxy} phenyl)acetate
I AL
MeO 0 "N

cl

CF,

A solution of methyl [3-(3-bromopropoxy)phenyl]acetate (1.0 g, 3.48 mmole) and N-
[2-chloro-3-(trifluoromethyl)benzyl]-2,2-diphenylethanamine (1.63 g, 4.18 mmole) in
20 mL of acetonitrile was treated with potassium carbonate (0.72 g, 5.2 mmol). The
reaction mixture was heated to reflux and stirred for 4 days. The reaction mixture was
filtered, and the filtrate was concentrated in vacuo. The crude product was purified
by flash chromatography (silica gel cartridge, Biotage 32-63um, 60A) with 10%
EtOAc:hexanes as the eluent to afford 1.69 g (81% yield) of the title compound as a
viscous oil: 'H NMR (CDCls, 400 MHz) § 7.46-7.44 (d, 1 H, J = 7.7), 7.25-7.14 (m, 12 H),
6.91-6.84 (m, 2 H), 6.66-6.62 (m, 2 H), 4.15-4.09 (t, 1 H, J=7.6), 3.78 (s, 1 H), 3.69-
3.66 (m, 5 H), 3.59(S, 2 H), 3.15-3.13 (d, 2 H, J=7.7), 2.72-2.68 (t, 2 H, J= 6.6), 1.87-
1.80 (m, 2 H); MS (ESP+) m/e 597 (MH*); TLC (hexanes:EtOAc/9:1) Rr = 0.36.
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Example 21: Methyl [3-(3-bromopropoxy)phenyl]acetate
I
MeO "

A solution of methyl 3-hydroxyphenylacetate (11.3 g, 0.068 mole) in 300 mL of

anhydrous toluene was treated with 3-bromopropanol (12.2 g, 0.088 mol). Polymer

bound triphenylphosphine (36.0 g, 0.108 mole, 3 mmol/g, Fluka Chemie) was then
added, and the mixture reacted for 15 minutes. The reaction mixture was then cooled
to 0°C and diisopropylazodicarboxylate (16.9 g, 0.084 mol) was added in a dropwise
fashion. After stirring at room temperature overnight, the crude reaction mixture was
filtered and the solid washed with 100 mL toluene. After concentration of the filtrate
in vacuo, the crude product was purified by column chromatography over silica gel
(silica gel 60, EM Science) using 15% EtOAc:hexane as eluent to afford 15.8 g (81%
yield) of the title compound as an oil: "H NMR (CDCls, 400 MHz) & 7.23-7.19 (m, 1 H),
6.85-6.7 (m, 3), 4.09-4.06 (t, 2 H, J = 5.8), 3.67 (s, 3 H), 3.67-3.56 (m, 4 H), 2.32-2.26 (p,
2 H, J=6.0) ; MS (ESP+) m/e 288 (MH*); TLC (hexanes:EtOAc/3:1) Rr = 0.68. Anal.
(C12H1503Br) C, H, N.

Example 22: N-(2,2-Diphenylethyl)-N-(4-methoxybenzyl)amine

N

OMe

A solution of 2,2-diphenethylamine (10.0 g, 50.7 mmol) and 98% p-anisaldehyde (6.17
mL, 50.7 mmol) in 80 mL of methanol and 40 mL of trimethylorthoformate was
stirred at room temperature for 15 hours whereupon polymer-supported borohydride
resin (20.3 g, 55.8 mmol, 2.5 mmol/g, Aldrich) was added in one portion. After stirring
at room temperature for 24 h, the reaction was filtered and the filtrate was |

concentrated in vacuo. The crude product was purified by column chromatography
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over silica gel (silica gel 60, EM Science) using EtOAc:hexane/40:60 with 1% NH«OH as
the eluent to give 13.0 g (81% yield) of the title compound as an oil: 'H NMR (CDCls,
400 MHz) §7.32-7.12 (m, 12 H), 4.22 (t,1H,J=176),3.78(s,3 H),3.75 (s, 2 H), 3.21 (d,
2 H,J =7.6); HPLC (Waters symmetry shield, RPq 3.5 micron, 2.1 x 30 mm,
85:15/H20:CH3CN with 0.1% HCOOH to 100% CH:CN after 4 min, flow rate = 0.8
mL/min) tr=1.67 min; MS (ESP+) m/e 318 (MH*); TLC (hexanes:EtOAc/4:1) R¢ = 0.48.

Example 23: N-[2-Chloro-3-(trifluoromethyl)benzyl]-N-(2,2-diphenylethyl)amine

The title compound was prepared in 57% yield from 2,2-diphenethylamine and 2-
chloro-3-trifluoromethylbenzaldehyde as in Example 22: 'H NMR (CDCls, 400 MHz) &
7.57 (d, 1 H,J =8.0),7.52 (d, 1 H, ) = 7.6), 7.32-7.15 (m 11 H),420(t 1H,J=78),
3.94 (s, 2 H),3.22 (d, 2 H, J = 7.6); HPLC (Waters symmetry shield, RPg 3.5 micron, 2.1 x
30 mm, 85:15/H20:CHsCN with 0.1% HCOOH to 100% CHsCN after 4 min, flow rate =
0.8 mL/min) tr=2.39 min; MS (ESP+) m/e 390 (MH"); TLC (hexanes:EtOAc/4:1) Rr =
0.42.

Example 24: Ethyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)-

amino]-1-piperidinecarboxylate

.85
w2

N
N
0”7 0

N
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 1.98 min; MS (ESP+) m/e 530 (MH").

Example 25: 3-{3-[(1-Benzoyl-4-piperidinyl)-(2,2-diphenylethyl)amino]propoxy}-

benzamide
0Y©\ AN j
o) N
N
O;\@

The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 1.99 min; MS (ESP+) m/e 562 (MH*).

Example 26: 3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino] propoxy} -

benzamide I l
Oy©\

O

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 1.70 min; MS (ESP+) m/e 500 (MH").
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Example 27: Benzyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl}(2,2-diphenylethyl)-
amino]-1-piperidinecarboxylate

5

NH,

=
S8

10 The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/Hz0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.26 min; MS (ESP+) m/e 592 (MH").

Example 28: 3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyllamino}-

propoxy)benzamide O O
@ : J :

NH,

&
” X

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
25  MeOH after 4 min, flow rate = 0.8 mL/min) te= 1.90 min; MS (ESP+) m/e 562 (MH").

15
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Example 29: Ethyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl }(2-cyclohexyl-2-

phenylethylJamino]-1-piperidinecarboxylate

OﬁO\OMN]
NH,

N

o)\t
10 The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.19 min; MS (ESP+) m/e 536 (MH").

(9]

Example 30: 3-{3-[(1-Benzoyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]-

15  propoxy}benzamide @j/@

N

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.17 min; MS (ESP+) m/e 568 (MH").

25

Example 31: 3-{3-[(1-Acetyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]-

propoxytbenzamide
OYQ

N

N
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 1.95 min; MS (ESP+) m/e 506 (MH?*).

Example 32: tert-Butyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl}(2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate

o0
R

NH,

o} o}

A

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:1 5/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) te= 2.41 min; MS (ESP+) m/e 564 (MH*).

Example 33: Benzyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl }(2-cyclohexyl-2-

phenylethyl)amino]-1-piperidinecarboxylate

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.41 min; MS (ESP+) m/e 598 (MH?).
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Example 34: 3-{3-[(1-Benzyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino] -

propoxy}benzamide
OYO\ j

5 NH,

The title compound was prepared according to the procedures of Example 4: HPLC
10 (Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 1.70 min; MS (ESP+) m/e 554 (MH?).

Example 35: Ethyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl }(2,2-
diphenylethyl)amino]-1-piperidinecarboxylate

? 99e
1 L
HN o

N
O)\t
The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) t= 2.01 min; MS (ESP+) m/e 544 (MH").

20

25
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Example 36: 2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2,2-diphenylethyl)amino]-
propoxy}phenyljacetamide

5 R o) N

(O

©
o)\@
The title compound was prepared according to the procedures of Example 4: HPLC

10 (Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H:0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.04 min; MS (ESP+) m/e 576 (MH*).

Example 37: 2-(3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy} -

phenyl)acetamide O ‘
HzNi/@O/\/\N

N
PN
20 The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 1.74 min; MS (ESP+) m/e 514 (MH®).

15

Example 38: tert-Butyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl}(2,2-
25  diphenylethyl)amino]-1-piperidinecarboxylate

HN O/\/EE
o

I

30
0
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.25 min; MS (ESP+) m/e 572 (MH?).

Example 39: Benzyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl }(2,2-
diphenylethyl)amino]-1-piperidinecarboxylate

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.30 min; MS (ESP+) m/e 606 (MH*).

Example 40: 2-[3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyl]-

amino}propoxy)phenyl]acetamide

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 1.67 min; MS (ESP+) m/e 576 (MH").
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Example 41: 2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)-
amino]propoxy }phenyl)acetamide

0)
O

2

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.23 min; MS (ESP+) m/e 582 (MH?).

Example 42: 2-(3-{3-[(1-Acetyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)-
amino]propoxy }phenyl)acetamide

Eﬁ

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 1.95 min; MS (ESP+) m/e 520 (MH").

Example 43: Benzyl-4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl } (2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate ‘
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.44 min; MS (ESP+) m/e 612 (MH*).

Example 44: 3-{3-[(3-Cyanobenzyl)(2,2-diphenylethyl)amino]propoxy}benzamide

OﬁD\O/\/\N
NH, K©/CN

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.40 min; MS (ESP+) m/e 490 (MH").

Example 45: 3-{3-[Cyclohexyl(2,2- dlphenylethyl amino]propoxy benzamide

Y@

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 1.99 min; MS (ESP+) m/e 457 (MH*).

Example 46: 4-[{3-[3-(Aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)aminol-1-

piperidinecarboxamide l l
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 1.60 min; MS (ESP+) m/e 501 (MH?*).

Example 47: 3-{3-[(1,3-Benzodioxol-4-ylmethyl)(2,2-diphenylethyl)amino]-

propoxy tbenzamide |

O\,_o

The title compound was prepared according to the procedures of Exampie 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.12 min; MS (ESP+) m/e 509 (MH").

Example 48: 3-{3-[(3,4-Dimethoxybenzyl)(2,2-diphenylethyl)Jaminolpropoxy}-

benzamide O O

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.00 min; MS (ESP+) m/e 525 (MH*).

Example 49: 3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethyl)amino] -

propoxy}benzamide

CN

PCT/US01/27622
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The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.45 min; MS (ESP+) m/e 496 (MH").

Example 50: 3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethyl)amino]-

propoxy}benzamide ©j/©
Oﬁ/©\o/\/\
CN

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.45 min; MS (ESP+) m/e 496 (MH").

Example 51: 2-(3-{3-[Cyclohexyl(2,2-diphenylethyl)amino]propoxy}-

phenyl)acetamide

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.07 min; MS (ESP+) m/e 471 (MH").
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Example 52: 2-(3-{3-[(3,4-Dimethoxybenzyl)(2,2-diphenylethyl)aminolpropoxy} -
phenyl)acetamide '

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.06 min; MS (ESP+) m/e 539 (MH?).

Example 53: 3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-dimethoxybenzyl)amino]-

propoxy}benzamide @j/o
NH,

o

O/

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.62 min; MS (ESP+) m/e 531 (MH?).

Example 54: 3-{3-[(2,6-Dichlorobenzyl)(2,2-diphenylethyl)amino]lpropoxy}benzamide

OﬁD\O/\/\Nj cl
5@
Cl

The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 3.04 min; MS (ESP+) m/e 534 (MH").
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Example 55: 3-{[{3-[3-(Aminocarbonyl)phenoxylpropyl}(2,2-diphenylethyl)-

amino]methyl}benzoic acid

NH, COH

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.00 min; MS (ESP+) m/e 509 (MH?).

Example 56: 4-{[{3-[3-(Aminocarbonyl)phenoxylpropyl}(2,2-diphenylethyl)-
amino]methyl}benzoic acid

0]
Y@O
- K@L
COH

The title compound was prepared according to the procedures of Example 4: HPLC

T
-

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.05 min; MS (ESP+) m/e 509 (MH").

Example 57: 3-(3-{(2,2-Diphenylethyl)[(5-methoxy-1H-indol-3-yl)methyl]lamino}-

propoxy)benzamide O O
OY©\ OMe

The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) ta= 2.12 min; MS (ESP+) m/e 534 (MH?).
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Example 58: 3-{3-[(2,2-Diphenylethyl}(4-methoxybenzyl)aminolpropoxy}benzamide

O,
ﬁ/ : \O/\/\N
OMe

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.10 min; MS (ESP+) m/e 495 (MH").

Example 59: 3-{3-[[(1-Acetyl-1H-indol-3-yl)methyl](2,2-diphenylethyl)amino] -

propoxy}benzamide
0@\/\/\

The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.27 min; MS (ESP+) m/e 546 (MH").

Example 60: Methyl 4-{[{3-[3-(aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)-

amino]methyl }benzoate

The title compbund was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.36 min; MS (ESP+) m/e 523 (MH?).

PCT/US01/27622
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Example 61: 3-{3-[(2,3-Dihydro-1,4-benzodioxin-6-ylmethyl)(2,2- diphenylethyl)-

amino]propoxy}benzamide

o
The title compound was prepared according to the procedures of Example 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) tr= 2.06 min; MS (ESP+) m/e 523 (MH?*).

Example 62: 3-{3-[(2,2-Diphenylethyl)(4-pyridinylmethyl)amino]propoxy}benzamide

PCT/US01/27622

s}

N

The title compound was prepared according to the procedures of Example 4: HPLC
(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H.0:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) te= 2.12 min; MS (ESP+) m/e 466 (MH*).

Example 63: 2-(3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-difluorobenzyl)amino]-
propoxy } phenyl)acetamide

A N

F
The title compound was prepared according to the procedures of FExample 4: HPLC

(Waters symmetry shield, C8, 3.5 micron, 2.1 x 50 mm, 85:15/H20:MeOH to 100%
MeOH after 4 min, flow rate = 0.8 mL/min) te= 2.12 min; MS (ESP+) m/e 521 (MH").
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Example 64: 2-(3-{3-(2,2-Diphenylethyl)[[(6-chloro-1,3-benzodioxol-5-yl)methyl]-

amino]propoxy}phenyl)acetamide

0
HZN)J\)@\O/\/\N
The title compound was prepared according to the methods of Example 4: HPLC

(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHs0OH
after 3 min, flow rate = 0.8 mL/min) tr= 4.04 min; MS (ESP+) m/e 557 (MH*).

Example 65: 2-(3-{3-[(2,2-Diphenylethyl)(cyclohexylmethyl)amino]propoxy} phenyl)

acetamide
1 2
H,N 0N
5©E°>
cl o

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.56 min; MS (ESP+) m/e 485 (MH?).

Example 66: 2-(3-{3-[(2,2-Diphenylethyl)(bicyclo[2.2.1]hept-5-en-2-ylmethyl)-

amino]propoxy}phenyl) acetamide
m
OHN 0N

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHs0OH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.49 min; MS (ESP+) m/e 495 (MH?).
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Example 67: 2-(3-{3-[(2,2-diphenylethyl)(2,4-dimethoxy-5-pyrimidinyl)
methyl)aminolpropoxy} phenyl) acetamide

@

)\

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.45 min; MS (ESP+) m/e 541 (MH").

Example 68: 2-(3-{3-[(2,2-Diphenylethyl(5-isopropyl-3-methyl-4-isoxazolyl)-
methyl)amino]propoxy}phenyl) acetamide

AN
\O/N

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 4.45 min; MS (ESP+) m/e 526 (MH").

Example 69: 2-(3-{3-[(2,2-Diphenylethyl)( 3,4-dihydro-2H-pyran-2-yimethyl)amino}-
propoxy}phenyl) acetamide
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The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H.0:CH3sOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.53 min; MS (ESP+) m/e 485 (MH").

Example 70: 2-(3-{3-[(2,2-Diphenylethyl)( 4-chloro-1H-pyrazol-3-
yl)methyl)Jamino]propoxy}phenyl) acetamide

e 99e
H,N o "W ¢l

2

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.43 min; MS (ESP+) m/e 503 (MH").

Example 71: 2-(3-{3-[(2,2-Diphenylethyl)( )[(7-methoxy-1,3-benzodioxol-5-
yl)methyl)amino]propoxy} phenyl) acetamide

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.51 min; MS (ESP+) m/e 553 (MH").
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Example 72: 2-(3-{3-[(2,2-Diphenylethyl-(2,6,6-trimethyl-1-cyclohexen-1-
ylJethyl)Jamino]lpropoxy}phenyl) acetamide

(0]

2

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.97 min; MS (ESP+) m/e 540 (MH").

Example 73: 2-(3-{3-[(2,2-Diphenylethyl)( 3-cyclohexen-1-ylmethyl)amino]-
propoxy}phenyl) acetamide

L, S
A

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.51 min; MS (ESP+) m/e 483 (MH?).

Example 74: 2-[3-(3-{(2,2-Diphenylethyl)[(2F)-3-phenyl-2-propenyljamino} propoxy)

phenyl]acetamide
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The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHs0H to 100% CH,OH
after 3 min. flow rate = 0.8 mL/min) ta=3.59 min; MS (ESP+) m/e 505 (MH?).

Example 75: Ethyl 2—{[{3—[3—(2—am'lno—2—0xoethyl]phenoxy]propyl}(2.2-

diphenylethyl)amino]methyl}cyclopropanecarboxylate

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 X 50 mm, 85:15/H20:CH3s0H to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) t= 3.35 min; MS (ESP+) m/e 515 (MH*).

Example 76: 2-(3-{3-[(2,2-diphenylethyl)( 1-cyclohexen- 1-ylmethyl)amino]propoxy}

phenyl) acetamide ‘j/‘

The title compound was prepared according to the methods of Example 4: HPLC

(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CHsOH to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.55 min; MS (ESP+) m/e 483 (MH").
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Example 77: 2-(3-{3-[(2,2-Diphenylethyl)( 1H-benzimidazol-2-ylmethyl)amino]-
propoxy}phenyl) acetamide

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CH3s0H to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.77 min; MS (ESP+) m/e 519 (MH").

Example 78: 2-(3-{3-[(2,2-Diphenylethyl)[( 1,3-dimethyl-2-0x0-2,3-dihydro-1H-

benzimidazol-5-yl)methyl]lamino]propoxy} phenyl) acetamide

L, S
e

The title compound was prepared according to the methods of Example 4: HPLC
(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CH30H to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.41 min; MS (ESP+) m/e 563 (MH?).

Example 79: 2-(3-{3-[(2,2-Diphenylethyl)(2-pyrrolidinylmethyl)amino]propoxy}

phenyl) acetamide
i¥e!
H,N 07N

N
The title compound was prepared according to the methods of Example 4: HPLC

(Waters symmetry shield, C8 3.0 micron, 2 x 50 mm, 85:15/H20:CH3s0H to 100% CHsOH
after 3 min, flow rate = 0.8 mL/min) tr= 3.48 min; MS (ESP+) m/e 472 (MH"*).
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The following compounds were synthesized according to the methods of Example 4.

Ex. |Structure tr |MH+||Ex. Structure tr [MH+
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Ex. |Structure tr |MH+||Ex. Structure tr |MH+
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Ex. [Structure tr |MH+{|Ex. Structure tr |MH+
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Ex. [Structure
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Ex. |Structure tr | MH+||Ex Structure tr [MH+
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Ex. |Structure tr |MH+||Ex. Structure tR |MH+
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Ex. {Structure tr |MH+||Ex. Structure tr | MH+
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SEQUENCE LISTING

<110> Glaxo Group Limited

<120> Chemical Compounds

<130> PU4191

<140> to be assigned
<141> 2001-09-06

<150> 60/233,144
<151> 2000-09-18

<160> 5

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 11
<212> PRT

<213> Artificilal Sequence

<220>
<223> modified polyhistidine tag

<400> 1
Met Lys Lys Gly His His His His His His Gly
1 5 10

<210> 2
<211> 25
<212> PRT

<213> Artificial Sequence

<220>

<223> biotinylated peptide comprising amino acids
675-699 of SRC-1

PCT/US01/27622
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<400> 2
Cys Pro Ser Ser His Ser Ser Leu Thr Glu Arg His Lys Ile Leu His

1 5 10 15
Arg Leu Leu Gln Glu Gly Ser Pro Ser
20 25
<210> 3
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> mouse ABC1l (X75926) forward primer

<400> 3
aagggtttct ttgctcagat tgtc 24

<210> 4
<211> 17
<212> DNA

<213> Artificial Sequence

<220>

<223> mouse ABCLl (X75926) reverse primer

<400> 4
tgccaaaggg tggcaca 17

<210> 5
<211l> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> mouse ABC1l (X75926) probe oligo

<400> 5
ccagctgtet ttgtttgcat tgcce 25
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CLAIMS

That Which Is Claimed Is;

1. A compound of formula (1):

0 (e) (&

P
Z~ O—(CH,)—N |

wherein: 65

X'is OH or NHz;
p is 0-6;

(CHRY),

each R' and R? are the same or different and are each independently selected from the
group consisting of H, Ci-salkyl, Ci-salkoxy and Ci-sthioalkyl;

ZisCHor N;

when Z is CH, k is 0-4;

when Z is N, k is 0-3:

each R® is the same or different and is independently selected from the group
consisting of halo, -OH, Ci-salkyl, Czsalkenyl, Ci-salkoxy, C2-salkenyloxy,
-S(0)sR®, -NR"R®, -COR®, COOR®, R"COOR®, OR'™COOR®, CONR’RE, -OC(O)R?,
-R"NR"R®, -OR'NRR®, 5-6 membered heterocycle, nitro, and cyano;
ais0,1or2;
R®is selected from the group consisting of H, Cr-salkyl, Ci-salkoxy and

Ca-salkenyl;

each R’ and R® are the same or different and are each independently selected

from the group consisting of H, Ci-salkyl, C2-salkenyl,

Cs-salkynyl;
R® is selected from the group consisting of H, Ci-ealkyl and -NR’R%;
R is Cisalkyl;
nis 2-8;

qisOor1;
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R* is selected from the group consisting of H, Cisalkyl, Ci-salkenyl, and alkenyloxy;

Ring A is selected from the group consisting of Cs-scycloalkyl, aryl, 4-8 membered
heterocycle, and 5-6 membered heteroaryl;

each ring B is the same or different and is independently selected from the group
consisting of Cs-scycloalkyl and aryl; and

pharmaceutically acceptable salts and solvates thereof.

2. The compound according to claim 1, wherein X is OH.

3. The compound according to any of claims 1-2, wherein p is 0 or 1.

4. The compound according to any of claims 1-2, wherein p is 1.

5. The compound according to any of claims 1-4, wherein each R' and R*

are the same or different and are each independently selected from the group

consisting of H and Ci-salkyl.

6. The compound according to any of claims 1-4, wherein R' and R? are
each H.

7. The compound according to any of claims 1-6, wherein Z is CH.

8. The compound according to any of claims 1-7, wherein k is 0.

9. The compound according to any of claims 1-8, wherein R is selected

from the group consisting of halo and Ci-salkoxy.
10.  The compound according to any of claims 1-9, wherein n is 2-4.

11.  The compound according to any of claims 1-9, wherein q is 1.
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12. The compound according to any of claims 1-11, wherein R* is H or
Ci-salkyl.

13.  The compound according to any of claims 1-12, wherein Ring A is aryl.

14.  The compound according to any of claims 1-13, wherein Ring A is
phenyl optionally substituted from 1 to 5 times with a substituent selected from the
group consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0):R®,
-NR’R®, -COR®, ~COOR®, -R™COOR®, -OR'°COOR®, -CONR'R?, -OC(0)R®, -R™NRR’,
-OR™NRR?, nitro, and cyano.

15.  The compound according to any of claims 1-13, wherein Ring A is
phenyl optionally substituted from 1 to 5 times with a substituent selected from the

group consisting of halo, Ci-salkyl, Ci-salkoxy, and S(0).R°®.

16.  The compound according to any of claims 1-13, wherein Ring A is
phenyl optionally substituted from 1 to 5 times with a substituent selected from the
group consisting of F, Cl, -CFs, -OCHs, and -OCFs.

17.  The compound according to any of claims 1-16 wherein both Rings B
are phenyl optionally substituted from 1 to 5 times with a substituent selected from
the group consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Cz-salkenyloxy,
S(0)aR®, -NR’R®, -COR®, -COOR?, -R"®COOR®, -OR'°COOR?, -CONR'R?, -OC(O)R’,
-R™NR’R®, ~-OR™NR"R?, nitro, and cyano.

18.  The compound according to any of claims 1-16 wherein both Rings B
are cyclohexyl optionally substituted from 1 to 10 times with a substituent selected
from the group consisting of halo, ~-OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, C2-salkenyloxy,
S(0)R®, -NRR®, -COR®, -COOR®, -R'°COOR®, -OR'°COOR®, ~-CONR'R?, -OC(0)R’,
-R™NR’R?, -OR™NR’R?, nitro, and cyano.
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19.  The compound according to any of claims 1-16 wherein one Ring B is
phenyl opfionally substituted from 1 to 5 times with a substituent selected from the
group consisting of halo, -OH, Ci-salkyl, C2-salkenyl, Ci-salkoxy, Ca-salkenyloxy, S(0):R®,
~NR’R®, -COR?®, -COOR®, -R'°COOR®, -OR™COOR®, -CONRR?, -OC(O)R?, -R"°NR'R?,
-OR™NR’R®, nitro, and cyano and the other Ring B is cyclohexyl optionally substituted
from 1 to 10 times with a substituent selected from the group consisting of halo, —OH,‘
Ci-salkyl, Ca-salkenyl, Ci-salkoxy, Cz-salkenyloxy, S(0).R®, -NR’R®, -COR®, -COOR®,
-R™COOR?, ~-OR™COOR®, -CONRR?, -OC(O)R®, -R™NR’R®, -OR"™NR’R?, nitro, and cyano.

20. A compound selected from the group consisting of:
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl](2,2-diphenylethyl)amino]propoxy}
phenyl) acetamide,
2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl] (2,2-diphenylethyl)amino]propoxy} -
phenyl)acetic acid,
(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzyl)Jamino] propoxy} phenyl)acetamide,
(3-{2-[(2,2-diphenylethyl)-(4-methoxybenzyl)amino]propoxy } phenyl)acetic acid,
2-(3-{3-[(2,2-diphenylethyl)(2-fluoro-4-methoxybenzyl)amino]propoxy} phenyl)
acetamide,
2-(3-{3-[(2,4-dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl) acetamide,
2-[3-(3-{(2,2-diphenylethyl)[4-fluoro-2-(trifluoromethyl)benzyllamino} propoxy)
phenyl] acetamide,
2-(3-{3-[(2,3-dichlorobenzyl)(2,2-diphenylethyl)Jamino]propoxy } phenyl) acetamide,
2-[3-(3-{(2,2-diphenylethyl)[3-(trifluoromethoxy)benzyllamino} propoxy)phenyl]
acetamide, 1
2—(3—{3—[(2,2—diphenylethyl)(B—fIuoro—4—methoxybénzyl)amino]propoxy}phenyl)
acetamide,
2-(3—{3-[(2,5-dimethoxybenzyl)(2,2—diphenylethyl)aminp]propoxy}phenyl) acetamide,
2-[3—(3—{(2,2-diphenyléthyl)[3—(t}iyﬂuoromethyi)benzyl]amino}propoxy)phenyl]
acetamide,
2-[3-(3-{(2,2-diphenylethyl)[2-fluoro-3-(trifluoromethyl)oenzyl]amino} propoxy)

phenyl] acetamide;
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Ethyl 4-[{3-[3-(aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)amino]-1-
piperidinecarboxylate;

3-{3-[(1-Benzoyl-4-piperidinyl)-(2,2-diphenylethyl)amino]propoxy} benzamide;

3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy} benzamide;

Benzyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl}(2,2-diphenylethyl)amino]-1-
piperidinecarboxylate;

3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyllamino} propoxy)benzamide;

Ethyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl} (2-cyclohexyl-2-phenylethyl)amino]-
1-piperidinecarboxylate;

3—{3-[(1-Benzoyl—4~piperidiny])(2—cyclohexyl—2—phenylethyl)amino]propoxy}-
benzamide;

3-{3-[(1-Acetyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy} -
benzamide;

tert-Butyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl}(2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate;

Benzyl 4-[{3-[3-(aminocarbonyl)phenoxy]propyl }(2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate;

3-{3-[(1-Benzyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy} -
benzamide;

Ethyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl}(2,2-diphenylethyl)amino]-1-
piperidinecarboxylate;

2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy} phenyl)-
acetamide;

2-(3-{3-[(1-Acetyl-4-piperidinyl)(2,2-diphenylethyl)amino]propoxy} phenyl)-
acetamide;

tert-Butyl 4-[{3-[3-(2-amino-2-oxoethyl)phenoxy]propyl}(2,2-diphenylethyl)amino]-
1-piperidinecarboxylate; » S

Benzyl 4—[{3-[3—(27-amino—Z—'bxoethyl)pHenoxy]propyl}(2,2-diphenylethyl)amino]—1—
piperidinecarboxylate;

2-[3-(3-{(2,2-Diphenylethyl)[1-(2-phenylethyl)-4-piperidinyllamino} propoxy)phenyi]-

acetamide;
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2-(3-{3-[(1-Benzoyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino] propoxy} -
phenyl)acetamide;
2-(3-{3-[(1-Acetyl-4-piperidinyl)(2-cyclohexyl-2-phenylethyl)amino] propoxy} -
phenyl)acetamide;
Benzyl-4-[{3-[3-(2-amino-2-oxoethyl)phenoxylpropy! } (2-cyclohexyl-2-
phenylethyl)amino]-1-piperidinecarboxylate;
3—{3—[(3-Cyénobenzyl)(2,2-diphenylethyl)amino]propoxy}benzamide;
3-{3-[Cyclohexyl(2,2-diphenylethyl)amino]propoxy}benzamide;
4-[{3-[3-(Aminocarbonyl)phenoxy]propyl} (2,2-diphenylethyl)amino]-1-
piperidinecarboxamide; !
3-{3-[(1,3-Benzodioxol-4-ylmethyl)(2,2-diphenylethyl)amino] propoxy} benzamide;
3-{3-[(3.4-Dimethoxybenzyl)(2,2-diphenylethyl)amino] propoxy} benzamide;
3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethylJamino]propoxy} benzamide;
3-{3-[(4-Cyanobenzyl)(2-cyclohexyl-2-phenylethyl)amino]propoxy} benzamide;
2-(3-{3-[Cyclohexyl(2,2-diphenylethyl)amino]propoxy} phenyl)acetamide;
2-(3-{3-[(3,4-Dimethoxybenzyl)(2,2-diphenylethyl)amino]propoxy} phenyl)acetamide;
3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-dimethoxybenzyl)amino]propoxy }benzamide;
3-{3-[(2,6-Dichlorobenzyl)(2,2-diphenylethyl)amino]propoxy } benzamide;
3-{[{3-[3-(Aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)amino]methyl } benzoic
acid;
4-{[{3-[3-(Aminocarbonyl)phenoxylpropyl }(2,2-diphenylethyl)amino]methyl } benzoic
acid; '
3-(3-{(2,2-Diphenylethyl)[(5-methoxy-1H-indol-3-yl)methyl]amino} propoxy)-
benzamide;
3-{3-[(2,2-Diphenylethyl)(4-methoxybenzyl)amino]propoxy} benzamide;
3-{3-[[(1-Acetyl- 1 H-indol-3-yl)methyl](2,2-diphenylethyl)amino] propoxy} benzamide;
benzoate;
3-{3-[(2,3-Dihydro-1,4-benzodioxin-6-yImethyl)(2,2-diphenylethyl)amino]propoxy} -
benzamide;

3-{3-[(2,2-Diphenylethyl)(4-pyridinylmethyl)amino]propoxy} benzamide;



10

15

20

25

30

WO 02/24632 PCT/US01/27622

107

2-(3-{3-[(2-Cyclohexyl-2-phenylethyl)(3,4-difluorobenzyl)amino]propoxy} phenyl)
acetamide;

2-(3-{3-(2,2-Diphenylethyl)[[(6-chloro-1,3-benzodioxol-5-yl)methyl]amino]propoxy} -
phenyl)acetamide;

2-(3-{3-[(2,2-Diphenylethyl)(cyclohexylmethyl)amino]propoxy} phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl)(bicyclo[2.2.1]hept-5-en-2-ylmethyl)amino]propoxy} -
phenyl) acetamide;

2-(3-{3-[(2,2-diphenylethyl)(2,4-dimethoxy-5-pyrimidinyl) methyl)amino]propoxy}
phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl(5-isopropyl-3-methyl-4-isoxazolyl)methyl)amino] -
propoxy }phenyl) acetamide;

2-(3-{3-[(2:2-Diphenylethyl)( 3,4-dihydro-2H-pyran-2-yimethyl}amino] propoxy}-
phenyl) acetamide; l

2-(3-{3-[(2,2-Diphenylethyl)( 4-chloro-1H-pyrazol-3-yl)methyl)amino]propoxy} -
phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( )[(7-methoxy-1,3-benzodioxol-5-yl)methyl)amino] -
propoxy}phenyl) acetamide;

2-(3-{3-[(2,2-Diphenylethyl-(2,6,6-trimethyl-1-cyclohexen-1-yl)ethyl)amino]-
propoxy }phenyl) acetamide;

2-(3-{3-[(2,:2-Diphenylethyl)( 3-cyclohexen-1-ylmethyl)amino]propoxy} phenyl)
acetamide;

2-[3-(3-{(2.2-Diphenylethyl)[(2 £)-3-phenyl-2-propenyl]lamino} propoxy)
phenyllacetamide;

Ethyl 2-{[{3-[3-(2-amino-2-oxoethyl)phenoxylpropyl}(2,2-diphenylethyl)amino]-

methyl}cyclopropanecarboxylate;

2-(3-{3-[(2,2-diphenylethyl)( 1-cyclohexen-1-ylmethyl)amino]propoxy} phenyl)

acetamide;

2-(3-{3-[(2,2-Diphenylethyl)( 1H—benzimidazbl—Z-ylmethyl)amino]bropoky}phenyl)
acetamide;

2-(3-{3-[(2,2-Diphenylethyl)[( 1,3-dimethyl-2-0x0-2,3-dihydro-1H-benzimidazol-5-
yl)methyl]Jamino]propoxy} phenyl) acetamide; and

2-(3-{3-[(2,2-Diphenylethyl)(2-pyrrolidinylmethyl)amino]propoxy} phenyl) acetamide;
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and pharmaceutically acceptable salts and solvates thereof.

21. 2-(3-{3-[[2-chloro-3-(trifluoromethyl)benzyl] (2,2-
diphenylethyl)amino]propoxy}phenyl)acetic acid and pharmaceutically acceptable

salts and solvates thereof.

22 A pharmaceutical composition comprising a compound according to

any of claims 1-21.

23.  The pharmaceutical composition according to claim 24 further

comprising a pharmaceutically acceptable carrier or diluent.

24. A method for the prevention or treatment of an LXR mediated disease
or condition comprising administering a therapeutically effective amount of a

compound according to any of claims 1-21.

25. The method according to claim 24, wherein said LXR mediated disease

or condition is cardiovascular disease.

26.  The method according to claim 24, wherein said LXR mediated disease

or condition is atherosclerosis.

27. A method for increasing reverse cholesterol transport, said method
comprising administering a therapeutically effective amount of a compound

according to any of claims 1-21.

28. A method for inhibiting cholesterol absorption, said method comprising
administering a therapeutically effective amount of a compouhd abcording to any of

claims 1-21.
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29. A method for increasing HDL-cholesterol, said method comprising

administering a therapeutically effective amount of a compound according to any of

claims 1-21.

30. A method for decreasing LDL-cholesterol, said method comprising
administerihg a therapeutically effective amount of a compound according to any of

claims 1-21.

31.  Aradiolabeled compound according to any of claims 1-21.

32. The radiolabeled compound of claim 32, wherein said compound is
tritiated.

33. A method for identifying compounds which interact with LXR, said
method comprising the step of specifically binding the radiolabeled compound of

claim 31 to the ligand binding domain of LXR.

34.  The method according to claim 33, further comprising the step of
adding a compound to be tested, and measuring any decrease in the specific binding

of the radiolabeled compound.

35. A method for identifying compounds which upregulate expression of
ABC1, said method comprising the step of specifically binding the radiolabeled
compound of claim 31 to the ligand binding domain of LXR.

36. A compound identified using the method of claim 33.
37. A method for the treatment or prevention of an LXR mediated disease

or condition, said method comprising administering a therapeutically effective

amount of a compound which is identified by the method of claim 33.
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38. A method for the treatment or prevention of cardiovascular disease,
said method comprising administering a therapeutically effective amount of a

compound which is identified by the method of claim 33.

39. A process for preparing a compound according to any of claims 1-21,

said process comprising reacting a solid phase-bound compound of formula (V):

® )k (8) G
/\ OL(CRR)

Z —(CH,)-

wherein SP is solid phase and X° is -0- or -NH-;

with a compound of formula (VIlI):

E'; —RY, VI

40.  The process according to claim 39 further comprising the step of

cleaving the compound of formula (I) from the solid phase.

41. A process for preparing a compound according to any of claims 1-21,
said process comprising the steps of:
a) reacting a compound of formula (IV-A):
0] (Rs)k
X1/U\(CR1 RZ)@ IV-A
Z~ ~O—(CH,)—Br

wherein X" is OR™ or NHz, where R' is a protecting group;
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with a compound of formula (IX):

o

i

(CHR* )q

to prepare a compound of formula (I-A):

G (&) Q
X1/U\(CR 'R);

O—(CH—N \
QD/(c:HR .
and
b) in the embodiment wherein X' is OR'®, saponifying the compound of formula

(I-A) to produce the compound of formula (1).

42.  The process according to any of claims 39-41 further comprising the
step of converting a compound of formula (1) to a pharmaceutically acceptable salt or

solvate thereof.

43. A compound of formula [-A:

(&) Q
X1)J\ CR'R?);

O—(CH)—N

@/(CHR )q

X" is OR™ or NHz, where R' is a protecting group;
p is 0-6;

wherein:

each R' and R? are the same or different and are each indepehdently selected from the

group consisting of H, Ci-salkyl, Ci-salkoxy and Ci-sthioalkyl;
Zis CH or N:

when Z is CH, k is 0-4;
when Zis N, k is 0-3;
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- each R® is the same or different and is independently selected from the group

consisting of halo, ~OH, Ci-salkyl, Cz-salkenyl, Ci-salkoxy, Ca-salkenyloxy,
-S(0):R®, ~NR'R?, -COR®, COOR®, R"COOR®, OR™°COOR?, CONR’R?, -OC(0)R?,
-RNR’R?, -OR™NRR®, 5-6 membered heterocycle, nitro, and cyano;
ais0,1or2;
R®is selected from the group consisting of H, Ci-salkyl, Ci-salkoxy and
Cz-salkenyl;
each R” and R® are the same or different and are each independently selected
from the group consisting of H, Ci-salkyl, C2-salkenyl,
Cs-salkynyl;
R® is selected from the group consisting of H, Ci-salkyl and -NR'R®;
R" is Ci-salkyl;
nis 2-8;
qisOor1;
R*is selected from the group consisting of H, Ci-salkyl, Ci-salkenyl, and alkenyloxy;
Ring A is selected from the group consisting of Ca-scycloalkyl, aryl, 4-8 membered
heterocycle, and 5-6 membered heteroaryl;
each ring B is the same or different and is independently selected from the group
consisting of Cs-scycloalkyl and aryl; and

pharmaceutically acceptable salts and solvates thereof.
44. A compound according to any of claims 1-21 for use in therapy.

45. A compound according to any of claims 1-21 for use in the prevention

or treatment of an LXR mediated disease or condition.

46. A compound according to any of claims 1-21 for use in the prevention

or treatment of cardiovascular disease.

47. A compound according to any of claims 1-21 for use in the prevention

or treatment of atherosclerosis.
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48. A compound according to any of claims 1-21 for increasing reverse

cholesterol transport.

49. A compound according to any of claims 1-21 for inhibiting cholesterol

absorption.

50. A compound according to any of claims 1-21 for increasing HDL-

cholesterol.

51. A compound according to any of claims 1-21 for decreasing LDL-

cholesterol.

52. Use of a compound according to any of claims 1-21 for the preparation
of a medicament for the prevention or treatment of an LXR mediated disease or

condition.

53. Use of a compound according to any of claims 1-21 for the preparation

of a medicament for the prevention or treatment of cardiovascular disease.

54, Use of a compound according to any of claims 1-21 for the preparation

of a medicament for the prevention or treatment of atherosclerosis.

55. Use of a compound according to any of claims 1-21 for the preparation

of a medicament for increasing reverse cholesterol transport.

56. Use of a compound according to any of claims 1-21 for the preparation

of a medicament for inhibiting cholesterol absorption.

57. Use of a compound according to any of claims 1-21 for the preparation

of a medicament for increasing HDL-cholesterol.
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58. Use of a compound according to any of claims 1-21 for the preparation

of a medicament for decreasing LDL-cholesterol.

59. A pharmaceutical composition comprising a compound according to
5 any of claims 1-21 for use in the prevention or treatment of an LXR mediated disease

or condition.
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SEQUENCE LISTING
<110> Glaxo Group Limited

<120> Chemical Compounds

<130> PU4191

<140> to be assigned

<141> concurrently herewith

<150> 60/233,144
<151> 2000-09-18

<1l60> 5

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 11
<212> PRT

<213> Artificial Sequence

<220>

<223> modified polyhistidine tag

<400> 1
Met Lys Lys Gly His His His His His His Gly
1 5 10

<210> 2
<211> 25
<212> PRT

<213> Artificial Sequence

PCT/US01/27622
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<220>

<223> biotinylated peptide comprising amino acids

675-699 of SRC-1

<400> 2

Cys Pro Ser Ser His Ser Ser Leu Thr Glu Arg His Lys Ile Leu His
1 5 10 15
Arg Leu Leu Gln Glu Gly Ser Pro Ser
20 25

<210> 3
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> mouse ABCl (X75926) forward primer

<400> 3
aagggtttct ttgctecagat tgtc 24

<210> 4
<211> 17
<212> DNA

<213> Artificial Sequence

<220>

<223> mouse ABC1 (X75926) reverse primer

<400> 4

tgccaaaggg tggcaca ’ ’ “17

<210> 5
<211> 25
<212> DNA

<213> Artificial Sequence
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<220>
<223> mouse ABCl (X75926) probe oligo

<400> 5

ccagcetgtet ttgtttgeat tgcce 25
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