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SUMMARY

The invention provides novel (2S)-2-ethylphenylpropanoic acid
derivatives that bind to the receptor as ligands of human peroxisome
proliferator-activated receptor (PPAR) a to activate and exhibit
lipid-lowering effect, inhibitory effect on the arteriosclerosis,
antiobesity effect, blood glucose-lowering effect, etc., their
addition salts, and their medicinal compositions.

(2S )-2-Ethylphenylpr0pavnoic acid derivatives represented by a

general formula (1)

0
R y COH
R2 0\ H
O MeO
R3 (1)

[wherein R1 denotes a halogen atom or trifluoromethyl group, R2
denotes a hydrogen atom, halogen atom or trifluoromethyl group, and,
when R2 denotes a hydrogen atom, R3 denotes a halogen atom oOr
trifluoromethyl group and, when R2 denotes a halogen atom or

trifluoromethyl group, R3 denotes a hydrogen atom, halogen atom or

trifluoromethyl group], and their addition salts.
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SPECIFICATION

(2S)=2-Ethylphenylpropanoic acid derivatives

The present invention relates to (2S)-2-ethylphenylpropanoic
aclid derivatives, effective for the therapy of dyslipidemia,
.diabetes mellitus, etc. as agonists of human peroxisome
proliferator-activated receptor(PPAR), in particular, as agonists

for human PPARo isoform, their addition salts, and medicinal

compositions containing these compounds.

The peroxisome proliferator-activated receptor (PPAR) is a
ligand-dependent transcription factor that belongs to nuclear

receptor superfamily such as steroid receptor, retinoid receptor

and thyroid receptor. Moreover, there exist three isoforms (a type,
y type and 6 (6r ) type) in this receptor, which are identified in
various animal species (Proc. Natl. Acad. Sci., 1992, 89, 4653).
Thereamong, the PPARa is distributed in the liver, kidney, etc. with
high catabolic capacity for fatty acids (Endocrinology, 1995, 137,
354), positively or negatively controlling the expressions of genes
relevant to the metabolism and the intracellular transport of fatty
acids (e.g. acyl CoA synthetic enzyme, fatty acid-binding protein
- and lipoprotein lipase) and apolipo protein (AI, AII, CIII) genes

relevant to the metabolisms of cholesterol and triglyceride. The

PPAR is expressed ubiquitously in the tissues of organisms,
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including nerve cells. The PPARy is highly expressed in the adipocytes

and involved in the differentiation of adipocytes (J. Lipid Res.,

1996, 37, 907). At present, the physiological significance of PPARJ

is unclear. In this way, each isoform of PPAR is fulfilling specific
functions in the particular organs and tissues.

Moreover, it 1s reported that a knock-out mouse of PPARa exhibits
hypertriglyceridemia with ageing and becomes obesity mainly by
increasing the white adipose tissues (J. Biol. Chem.,1998, 273,

29577). This strongly suggests the relevance between activation of

PPARa and decreasing effect of lipids (cholesterol and triglyceride)
in blood.

On the other hand, as the therapeutic drugs for hyperlipidemia
used mainly at present, fibrates and statins are known. However,
the fibrates have only weak decreasing effect of cholesterol, while
the statins have weak decreasing effect of free fatty acids and
triglycerides. Moreover, with respect to the fibrates, adverse
effects such as gastrointestinal injury, anthema, headache, hepatic
disorder, renal disorder and biliary calculus are reported, hence
the development of a therapeutic drug for hyperlipidemia due to
specific mechanism that exhibits no such adverse effects is desired.

When considering the present situation of such conventional
therapeutic drugs for hyperlipidemia, and the role on the requlatory

function of lipometabolism and the connection to thepathology of

hyperlipidemia of transcription factor called PPARa, which has
become clear until now, 1f a compound that binds directly to PPARc,

in particular, to human PPARa as a ligand and is capable of potently
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activating human PPARa could be created, it would be expected to

become a therapeutic drug that exhibits the decreasing effect of

lipids (both of cholesterol and triglyceride) in blood due to
specific mechanism.

As endogeneous ligands of PPARa, eicosanoids in
hydroxyeicosatetraenoic acid (HETE) group produced via oxidation
with cytochrome P-450, in particular, 8-HETE, 8-HEPE, etc. are
reported in addition to LTBy being a metabolite of arachidonic acid
(Proc. Natl. Acad. Sci., 1997, 94, 312). However, these endogenous

unsaturated fatty acid derivatives are unstable metabolically and

chemically and cannot be offered as medicinal drugs.

On the other hand, as compounds with similar structure to the

inventive compounds, for which the agonistic activity on PPARa is

reported, compounds represented by a general formula (A)

R1—©/\

[wherein R1 denotes a lower alkyl group with carbon atoms of 1 to

R3 O
R? OH

N
H
R4

(A)

4, lower alkoxy group with carbon atoms of 1 to 3, trifluoromethyl
group, trifluoromethoxy group, phenyl group which is unsubstituted
or which may have substituents, phenoxy group which is unsubstituted

or which may have substituents, or benzyloxy group which is

unsubstituted or which may have substituents, R2 denotes a lower

alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group,
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lower alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower
alkylthio group with carbon atoms of 1 to 3, phenylthio group or
benzylthio group, and, when R2 1s a lower alkyl group with carbon
atoms of 1 to 4 or 2,2,2-trifluoroethyl group, R3 denotes a hydrogen
atom or lower alkyl group with carbon atoms of 1 to 4 and, when R2
1s a lower alkoxy group with carbon atoms of 1 to 3, phenoxy group,
lower alkylthio group with carbon atoms of 1 to 3, phenylthio group
or benzylthio group, R3 denotes a hydrogen atom, and R4 denotes a
lower alkoxy group with carbon atoms of 1 to 3], in Jpn. Kokai Tokkyo

Koho JP 2001/55367, compounds represented by a general formula (B)

A COH

R2
R3 (B)

R1

[wherein Rl denotes a lower alkyl group, lower alkoxy group,

trifluoromethyl group, trifluoromethoxy group or benzyloxy group
which may have substituents, R2 denotes a hydrogen atom, lower alkyl
group or lower alkoxy group, R3 denotes a lower alkoxy group, and
A denotes ~-CHpCONH-, ~NHCOCH9~, -CH2CH2CO~, -CH2CH9CHy-, ~CH>CH,70-,
~-CONHCHp -, ~CH)NHCH~, ~COCH0~, -OCH»CO~, -COCH9NH~ or -NHCH,CO-],

in W001/92201, and compounds represented by a general formula (C)

(C)

[wherein Rl denotes a hydrogen atom, hydroxyl group, alkyl group
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or the like, L denotes a single bond, double bond, alkylene group
or the like, M denotes a single bond, alkylene group or the like,
T denotes a single bond, alkylene group or the like, W denotes a
carboxyl group, group represented by -CON(R11)R12 or the like,

- — ~ denotes a single bond or double bond, X denotes an oxygen atom,

alkenylene group or the like, Y denotes an aromatic hydrocarbon group
which may have hetero atom, or the like, and ring Z denotes a

hydrocarbon group which may have hetero atom], in W001/251281 are
known. However, in the specifications of these patent applications,
(2S)-2- ethylphenylpropanoic acid having a group represented by a

formula

O

”Jk

R1

R2
R3 O

[wherein R1 denotes a halogen atom or trifluoromethyl group, R2

denotes a hydrogen atom, halogen atom or trifluoromethyl group, and,
when R2 denotes a hydrogen atom, R3 denotes a halogen atom or
trifluoromethyl group and, when R2 denotes a halogen atom or
trifluoromethyl group, R3 denotes a hydrogen atom, halogen atom or
trifluoromethyl group], being a feature of the inventive compounds,
is not disclosed.

The subject of the invention 1s to provide compounds that have

a different structure from that of publicly known compounds

aforementioned, that have potent agonistic activity on PPARo and

exhibit potent effect in vivo, and further that have excellent
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properties in the points of safety, persistence, etc.

As a result of diligent studies paying an attention to such
specific role on the lipometabolism of human PPARa, aiming at the
creation of structurally novel drug with effectiveness, persistence
and high safety as a therapeutic drug for hyperlipidemia, the
inventors have found that novel (2S)-2-ethylphenylpropanoic acid
derivatives and their addition salts of the invention have excellent
transcriptional activation on human PPARa, are excellent in the
persistence, and exhibit excellent lipid-lowering effect in vivo.

Namely, it has been found that (2S)-2-ethylphenylpropanoic acid

derivatives represented by a general formula (1)

.
R1 N COH
R2 IR
O MeO
A (1)

[wherein R1 denotes a halogen atom or trifluoromethyl group, R2
denotes a hydrogen atom, halogen atom or trifluoromethyl group, and,
when R2 denotes a hydrogen atom, R3 denotes a halogen atom or
trifluoromethyl group and, when R2 denotes a halogen atom or
trifluoromethyl group, R3 denotes a hydrogen atom, halogen atom or

trifluoromethyl groupj, and their addition salts have excellent

- transcriptional activation on human PPARa, are excellent in the

persistence, and exhibit excellent lipid-lowering effect in vivo,

leading to the completion of the invention.
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Furthermore, it has been found that (2S)-2-ethylphenylpropanoic

aclid derivatives represented by a general formula (1l-a)

R1 O

L) (1
O MeO

R3 (1-a)

COH

[wherein R1 denotes a halogen atom or trifluoromethyl group, R2
denotes a hydrogen atom, halogen atom or trifluoromethyl group, and,
when R2 denotes a hydrogen atom, R3 denotes a halogen atom or
trifluoromethyl group and, when R2 denotes a halogen atom or
trifluoromethyl group, R3 denotes a hydrogen atom, halogen atom or
trifluoromethyl group], and their addition salts have excellent
transcriptional activation on human PPARa, are excellent in the
persistence, and exhibit excellent lipid-lowering effect in vivo,
leading to the completion of the invention.

Still more, it has been found that (2S)-2-ethylphenylpropanoic

acid derivatives represented by a general formula (1-b)

R1 O
ReUogsoP N
H

R3 O MeO

[wherein R1 denotes a halogen atom or trifluoromethyl group, R2

(1-b)

denotes a hydrogen atom, halogen atom or trifluoromethyl group, and,
when R2 denotes a hydrogen atom, R3 denotes a halogen atom or
trifluoromethyl group and, when R2 denotes a halogen atom or

trifluoromethyl group, R3 denotes a hydrogen atom, halogen atom or
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trifluoromethyl group], and their addition salts have excellent
transcriptional activation on human PPARa, are excellent in the
persistence, and exhibit excellent lipid-lowering effect in vivo,
leading to the completion of the invention.

In the general formula (1) of the 1nventive compounds, preferably
compounds with general formula being (l-a) are mentioned. More
preferably, in the general formula (1), compounds with general
formula being (1-b) are mentioned. Still more preferably, in the
general formula (1-b), compounds with Rl and R3 denoting a halogen
atom or trifluoromethyl group and R2 denoting a hydrogen atom,
halogen atom or trifluoromethyl group are mentioned.

As these st1ll more preferable compounds, compounds shown below,
namely, (2S)-2-{[3-(N-{[4-(3,5-bistrifluoromethylphenoxy)phenyl ]
methyl}carbamoyl )-4-methoxyphenyl Jmethyl}butyric acid, (2S)-2-
{[3-(N-{[4~-(3-bromo-5-chlorophenoxy)phenyl jmethyl}carbamoyl)-4-
methoxyphenyl Jmethyl}butyric acid, (2S)-2-{[3-(N-{{[4~(3-bromo-5-
fluorophenoxy ) phenyl Jmethyl}carbamoyl )-4-methoxyphenyl jmethyl}
butyric acid, (2S)-2-{[3-(N-{[4~(3-bromo-5-
trifluoromethylphenoxy)phenyl jmethyl}carbamoyl)-4-
methoxyphenyl Jmethyl}butyric acid, (25)-2-{[3-(N-{[4-(3~-chloro~5-
f luorophenoxy ) phenyl Jmethyl}carbamoyl )~-4-
methoxyphenyl Jmethyl}butyric acid, (2S8)-2-{[3-(N-{[4~(3-chloro-
5-trifluoromethylphenoxy)phenyl] methyl}carbamoyl)-4-
methoxyphenyl Jmethyl}butyric acid, (2S)-2-{[3-(N-{[4~(3~fluoro-
5-trifluoromethylphenoxy)phenyl jmethyl}carbamoyl)-4-

methoxyphenyl Jmethyl}butyric acid, (2S)-2-{[3-(N-{[4~(3,5-
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dibromophenoxy )phenyl Jmethyl}carbamoyl)~4-

methoxyphenyl Jmethyl}butyric acid, (2S)-2-{[3-(N-{[4~(3,5-
dichlorophenoxy)phenyl Jmethyl}carbamoyl )-4-~

methoxyphenyl Jmethyl}butyric acid, (2S8)-2-{[3-(N-{[4-(3,5-
difluorophenoxy)phenyl Jmethyl}carbamoyl )-4-~

methoxyphenyl Jmethyl}butyric acid, (258)-2-{[3~(N-{[4-(3,4,5-
trichlorophenoxy )phenyl jmethyl}carbamoyl)-4-

methoxyphenyl Jmethyl}butyric acid, (2S)-2-{[3-(N-{[4-(3,4,5-
trifluorophenoxy)phenyl Jmethyl}carbamoyl)-4-

methoxyphenyl Jmethyl}butyric acid, and the like are mentioned.

In the description of general formula (1) of the invention, for

"halogen atoms"”, fluorine, chlorine, bromine and iodine are

mentioned.

Compounds of the invention can be prepared through processes that
follow the processes described in Jpn. Kokai Tokkyo Koho JP

2001/55367, for example, through following processes (Schemel).

HO,C
o )
MeQO ist process
(3)

CO,H
m@ Ok — e 0L
2nd process
(1)
Jrd Droces;\\\‘ ////'4th process

B O Y
Meo

(3

Scheme 1
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Namely, compounds represented by the general formula (1)

O
R . COH
) ()

[wherein R1, R2 and R3 are as described above], can be synthesized
by reacting (first process) compounds synthesizable through the

processes described in Jpn. Kokai Tokkyo Koho JP 2001/55367 and

represented by a general formula (2)

O
Xp

HO,C

[wherein Xp denotes a chiral oxazolidinone group such as optically
active 4-benzyl-2-oxazolidinone-3-yl group, 4-lsopropyl-2-
oxazolidinone-3-yl group or 4-phenyl-2-oxazolidinone-3-yl group],

with compounds represented by a general formula (3)
R1

R2 /O/\ NH,
O

R3 (3)

[wherein R1, R2 and R3 are as described above], for 4 to 24 hours

at 10 to 80°C in a suitable solvent, for example, chloroform,

dichloromethane or the like, using a sultable condensing agent, for

example, dicyclohexylcarbodiimide, N-ethyl-N'-3-

10



CA 02487450 2004-11-26

dimethylaminopropylcarbodiimide hydrochloride or the like, or by
reacting compounds represented by the general formula (2) for 0.5
to 2 hours at -10 to 20°C in a suitable solvent, for example,
chloroform, dichloromethane or the 1ike, using a suitable acid halide
or acid anhydride, for example, ethyl chlorocarbonate,
trifluoroacetic anhydride or the like, 1n the presence of suitable
base, for example, triethylamine or the like, and then by reacting
with compounds represented by the general formula (3), to synthesize

compounds represented by a general formula (4)

R1 O 0
SINGA NGO
0 MeO
R3 (4)

[wherein R1, R2, R3 and Xp are as described above], and by reacting
(second process) these compounds for 0.5 to 8 hours at -20 to 20°C
in a suitable solvent, for example, tetrahydrofuran, dioxane or the
like, using hydrogen peroxide and lithium hydroxide.

Moreover, compounds represented by the general formula (1) can
be synthesized by reacting (third process) compounds shown by the
general formula (4) for 0.5 to 8 hours at -20 to 20°C in a suitable
solvent, for example, tetrahydrofuran, dioxane or the like, using
hydrogen peroxide and lithium hydroxide, then esterifying through
the publicly known esterification process, for example, process for
reacting for 0.5 to 4 hours at 0 to 20°C in methanol, using
trimethylsilyldiazomethane, to synthesize compounds represented by

a general formula (5)

11
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R1 0, O
N 0O-R4
RZ{lOJ:) @M
e
RS (5)

[wherein R1, R2 and R3 are as described above, and R4 denotes a lower

alkyl group with C 1~4], and by reacting (fourth process) these

compounds for 4 to 48 hours at 20 to 80°C in a suitable solvent, for

example, water, methanol, ethanol, mixed solvent thereof or the like,
using a sultable base, for example, potassium hydroxide, sodium

hydroxide, lithium hydroxide or the like.

Moreover, compounds represented by the general formula (3) can
be synthesized through publicly known processes, for example,
processes described in Bioorg. Med. Chem., 1998, 6, 15, Jpn. Kokai
Tokkyo Koho JP 003/223256, Jpn. Kokai Tokkyo Koho JP 003/81266, etc.,
or processes that follow these, for example, through following

processes (Scheme 2)

R1
R CHO
R2 OH + F—@—CHO R2 O
R3 bth process RAa O 6th process
(6) (7) (8)

R1 R1
Rzﬂ OH _ . Rz—EjL /@/\ e
R3 O 7th process R3 O - 8th process

(9) (10)

R1 O
RZ—EEL O/\ i — Rzﬁ g\ NH,
R3 O O O

9th process R3
(11) (3)

Scheme 2

12
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Namely, compounds represented by the general formula (3)
R1

R2 /@f\NHz
O

R3 (3)

[wherein R1, R2 and R3 are as described above], can be synthesized

by reacting (fifth process) compounds represented by a general

formula (6)

R1

R2 OH
R3 (6)

[wherein R1, R2 and R3 are as described above], with compounds

represented by a general formula (7)

—< >—CHO
F (7)

for 0.5 to 24 hours at 20 to 120°C without solvent or in a suitable

solvent, for example, acetonitrile, N,N-dimethylformamide or the
like, in the presence of suitable base, for example, sodium hydride,

potassium carbonate, sodium carbonate or the like to synthesize

compounds represented by a general formula (8)

13
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R1

R2
0
R3 (8)

CHO

[wherein R1, R2 and R3 are as described above], by reacting (sixth

process) these compounds for 1 to 8 hours at 0 to 80°C in a suitable

solvent, for example, ethanol, isopropanol or the like, using a
suitable reducing agent, for example, sodium borohydride, sodium
aluminum hydride or the like, to synthesize compounds represented

by a general formula (9)

R1

R2
R3

OH

O
(9)

[wherein R1, R2 and R3 are as described above], by reacting (seventh
process) these compounds for 2 to 8 hours at 0 to 80°C without solvent
or 1n a suitable solvent, for example, chloroform, dichloromethane
or the like, using a suitable halogenating agent, for example,

thionyl chloride, phosphorus tribromide or the like, to synthesize

compounds represented by a general formula (10)

14
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R1
R2
0
R3 (10)

Hal

[wherein R1, R2 and R3 are as described above, and Hal. denotes a
chlorine atom or bromine atom], by reacting (eighth process) these
compounds with potassium salt of phthalimide for 2 to 48 hours at
20 to 120°C in a suitable solvent, for example, acetonitrile or
N,N~-dimethylformamide, to synthesize compounds represented by a

general formula (11)

R1 O

= Won
O

R3 O

(11)

[wherein R1, R2 and R3 are as described above], and by reacting (ninth
process) these compounds for 1.5 to 8 hours at 40 to 100 °C in a suitable
solvent, for example, ethanol, isopropanol or the like, using
hydrazine-hydrate.

As the forms for administering the inventive novel compounds,
for example, oral administration with tablets, capsules, granules,
powders, inhalants, syrups or the 1like, or parenteral administration

with injections, suppositories or the like can be mentioned.

15



CA 02487450 2005-12-07

Examples and referential examples of the inventive compounds will
be described below to illustrate the invention in more detail.
However, the invention is not confined to these examples, and they

may be altered within a range not to deviate from the scope of the

invention.

<Example 1>

J: ‘:‘.‘ —— _—— J— - — - 1 1
d 3 10rophenoxv )pher meth arbamc -4 ~

nethoxvpher meth outanovloxazolidinone-2-one

O O

beWegNeos

O
N’QO

To a solution of compound (500mg, 1.37mmol) of Referential
example 1 in ethanol (10mL) was added hydrazine-hydrate (137mg,

2.74mmol), and the mixture was refluxed for 2 hours. The reaction

mixture was filtered and the filtrate was cohcentrated under reduced
pressure. Ethyl acetate was added to the residue, which was washed
with 2mol/L aqueous solution of sodium hydroxide and brine. The ethyl

acetate layer was dried over anhydrous magnesium sulfate and then

concentrated. To the residue were added dichloromethane (15mL),

[3(2S),4R]-3~-[2~-ethyl-3-(4-methoxy-3-{N-[ (4~

16
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fluorophenoxyphenyl )methyl Jcarbamoyl}phenyl)propanoyl ]-4-
benzyloxazolidine-2-one (542mg, 1.37mmol) and N-ethyl-N'-3-
dimethylaminopropylcarbodiimide hydrochloride (395mg, 2.06mmol) in
turn, and the mixture was stirred for 14 hours at room temperature.
After concentrating the reaction mixture, the residue was purified

by silica gel column chromatography (hexane:ethyl acetate =

20:1—>5:1) to afford 545mg of white amorphous title compound. Yield
63%.

lH-NMR (400MHz, CDCl3, &): 0.92 (3H, t, J 7.8), 1.74-1.81 (1H,
m), 2.58 (1H, dd, J 9.2, 13.2), 2.82-2.77 (1H, dd, J 6.8, 13.7),
3.05~3.15 (24, m), 4.02-4.18 (3H, m), 4.62-4.71 (3H, m), 6.69 (1H,
m), 6.78-6.84 (1H, m), 6.90-6.93 (3H, m), 7.06-7.32 (5H, m), 7.43

(14, dd, J 2.0, 8.3), 8.17 (1H, brt), a CH proton dissolved into
H»O.

<Examples 2 through 8>

Through similar process to Example 1, compounds listed in

following Table 1 were obtained.

17
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(Table 1)

0

R o, 9, JL
{l o ”M“ 0
R2 H
R3 O MeO

Example R1 R2 R3 Example R1 R2 R3

2 3-F S5-F H 6 2-F 6-F H
3 2-F 3-F H 4 3-F 4-F 5-F
4 2-F 4-F H 8 3-CF, 5-CF, H
5 2-F S5F H

<<Compound of Example 2>>

oh 10rophenoxv )pher metl 3 rbamc -l]

methoxvphern meth ~utanovlioxazolidinone-2-one

ly_NMR (400MHz, CDCl3, 8): 0.93 (3H, t, J 7.3), 1.74-1.81 (1H,
m), 2.58 (1H, dd, J 9.3, 13.2), 2.80 (1H, dd, J 6.8, 13.7), 3.06-3.15
(24, m), 3.91 (3H, s), 4.01-4.18 (3H, m), 4.65 (2H, d, J 5.9),
4.66~4.70 (1H, m), 6.45-6.54 (3H, m), 6.92 (1H, d, J 8.3), 6.98 (2H,
d, J8.8), 7.07 (2H, d, J 6.3), 7.22-7.28 (3H, m), 7.34 (2H, d, J

8.8), 7.43 (1H, dd, J 2.4, 8.3), 8.11 (1H, d, J 2.4), 8.18 (1H, brt).

<<Compound of Example 3>>

‘:"" -— — —— -— ) \ B 4 Q. o

[
b IS

18
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difluorophenoxvipher netrl arbamc -l

nethoxvoher metl ~utanovlioxazolidinone-2-one

lH_NMR (400MHz, CDCl3, d): 0.92 (3H, t, J 7.3), 1.52-1.62 (1H,
m), 2.57 (14, dd, J 9.3, 13.2), 2.80 (1H, dd, J 6.8, 13.7), 3.05-3.14
(24, m), 3.89 (34, s), 4.03-4.18 (3H, m), 4.62-4.70 (3H, m), 6.75-6.79
(1H, m), 6.90-7.03 (5H, m), 7.07 (2H, d, J 6.3), 7.20-7.30 (5H, m),

7.42 (1H, dd, J 2.4, 8.8), 8.10 (1H, 4, J 2.4), 8.15 (1H, brt).

<<Compound of Example 4>>
AR]-4-Benzyl-3-(2-{3-[3-(N~{ [4-(2,4~

difluorophenoxv)pher netlk arbamc -4 -
C LIIOAY DNIC], LI L o 211 ). (- VAS 0.00“" ot &) § =

lH-NMR (400MHZz, CDCl3, &): 0.92 (3H, t, J 7.3), 1.54-1.58 (1H,
m), 1.75-1.79 (1H, m), 2.57 (1H, dd, J 9.8, 13.7), 2.79 (1H,dd, J
6.8, 13.2), 3.05~3.15 (2H, m), 3.88 (3H, s), 4.02-4.18 (3H,m), 4.61
(2H, d, 3 5.9), 4.65-4.70 (1H, m), 6.83-7.08 (84, m), 7.22-7.28 (5H,

m), 7.42 (1H, 4d, J 2.4, 8.3), 8.10 (1H, d, J 2.4), 8.13 (1H, brt).

<<Compound of Example 5>>

‘: ‘:"‘ — -— — — o \ b 4 P e
ok orophenoxv )phenvl lmetl arbamo -4 -
MO CLIOAY DIIC], (=199 9 J U LAl ) -VA® CERE O] I P Aui®)il -

2.57(1H, dd, J 9.3, 13.7), 2.80 (1H, dd, J 6.8, 13.2), 3.05-3.15(2H,
m), 3.89 (3H, s), 4.01-4.18 (3H, m), 4.62-4.70 (3H, m), 6.68-6.73

(1H, m), 6.75-6.81 (1H, m), 6.91 (1H, d, J 8.8), 6.94 (24, d, J 8.8),
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7.07 (2H, d, J 6.3), 7.09-7.15 (1H, m), 7.22-7.31 (5H, m), 7.43 (1H,

dd, J 2.4, 8.8), 8.10 (1H, d, J 2.4), 8.15 (1H, brt), a CH proton

dissolved into H7O.

<<Compound of Example 6>>

oh lIorophenoxvipher netl 3 rbamo ~4 -~
nethoxvohenvl imeth cutanovioxazolidinone-2-one

lH-NMR (400MHZ, CDCl3, 8): 0.92 (3H, t), 1.73-1.81 (1H, m), 2.56
(1H, dd, J 9.8, 13.7), 2.79 (1H, dd, J 6.3, 13.2), 3.05-3.14 (2H,
m), 3.87 (3H, s), 4.00-4.18 (3H, m), 4.60 (2H, d, J 5.9), 4.64-
4.70 (1H, m), 6.86-6.91 (3H, m), 6.98-7.07 (4H, m), 7.12-7.24 (6H,

m), 7.42 (1H,dd, J2.4,8.8), 8.09-8.11 (2H, m), a CH proton dissolved

into H,O.

<<Compound of Example 7>>

‘:-‘:‘. we ") e - ‘."" L) X\ == ) o ] == 4 P . 4 —
d OO L ODIICIIOAY 1 DILC] (=1994 AL LA 8Jel-34 JINC UL WS LG L1

lH-NMR (400MHz, CDCl3, d): 0.92 (3H, t, J 7.3), 1.72-1.83(1H,
m), 2.58 (14, dd, J 9.8, 13.7), 2.80 (1H, dd, J 6.8, 13.7), 3.06-3.15
(2H, m), 3.91 (3H, s), 4.01-4.18 (3H, m), 4.60-4.71 (3H, m), 6.56-6.61
(2H, m), 6.91-6.95 (3H, m), 7.07 (2H, d, J 6.8), 7.22-7.28 (3H, m),

7.33 (2H, d, J8.8), 7.43 (1H, dd, J 2.4, 8.8), 8.11 (1H, d, J 2.4),

8.19 (1H, brt), a CH proton dissolved into H;O.
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<<Compound of Example 8>>

o} ' loromett ~henoxv inher meth arbamovl 1-4-
nethoxypher netrl outanoyloxazolidinone-2-one

lH-NMR (400MHz, CDCl3, 6): 0.93 (3H, t, J 7.3), 1.52-1.63 (1H,
m), 1.72-1.81 (1H, m), 2.58 (1H, dd, J 9.3, 13.2), 2.80 (1lH,dd, J
6.8, 13.7), 3.06-3.15 (2H, m), 3.91 (3H, s), 4.01-4.18 (3H,m),
4.66~4.70 (3H, m), 6.92 (1H, d, J 8.3), 6.98 (2H, d, J 8.3), 7.07
(2, d, J 6.3), 7.20-7.28 (3H, m), 7.36-7.38 (4H, m), 7.44 (1H, dd,

J 2.4, 8.3), 7.56 (1H, s), 8.11 (1H, d, J 2.4), 8.21 (1H, brt).

<Example 9>

~2=3[3-(N~-{[4- i~-Difluorophenoxv)phenyvl lmetl Arbamc —

l-methoxvoher meth OL LC aclc

O

H
F O MeO

To a solution of compound (545mg, 0.867mmol) of Example 1 in

tetrahydrofuran (5mL) was added water (1lmL), which was cooled to

0°C. To this were added 30% aqueous hydrogen peroxide (411mg,

3. 63mmol) and 1 mol/L aqueous solution of lithium hydroxide (1.45mL)

1n turn, and the mixturewas stirred for 2 hours at 0°C. To the reaction

mixture was added a 64% solution of sodium hydrogensulfite (590mg)

in water (2mL), and the mixture was stirred for 30 minutes at 0°C.

The reaction mixture was brought to pH 3 with 3mol/L hydrochloric
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acid, which was extracted with ethyl acetate. The ethyl acetate layer
was washed with brine, dried over anhydrous magnesium sulfate, and

then concentrated. The residue was purified by silica gel column

chromatography (hexane:ethyl acetate =4:1—>3:2) to afford 299mg of
white powdery title compound. Yield 73%.

Mp: 118-120°C.

lH-NMR (400MHz, CDCl3, 8): 0.97 (3H, t, J 7.3), 1.56-1.72 (2H,
m), 2.59-2.66 (1H, m), 2.80 (1H, dd, J 6.3, 13.8), 2.94 (1H,dd, J
8.3, 13.7), 3.91 (3H, s), 4.65 (2H, d, J 5.9), 4.65 (2H, d, J 5.9),
6.69-6.74 (1H, m), 6.79-6.85 (1H, m), 6.90 (1H, d, 3 8.3), 6.97 (2H,
d, J 8.8), 7.10 (14, q, J 9.3), 7.29-7.31 (1H, m), 7.35 (2H, d, J
8.8), 8.07 (1H, d, J 2.4), 8.26 (1H, brt).

HRMS: found 469.1666 (-3.5mmu).

Anal: Calcd for CygHy5FoNOs C 66.52, H5.37, N2.98; found C 66.36,

H 5.47, N 3.22.

[a], %" +29.2°.

<Examples 10 through 15>

Using the compounds of Examples 2 through 6 and 8, through similar

process to Example 9, compounds listed in following Table 2 were

obtalned.
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(Table 2)
O
R . COH
O MeO
Example R1 R2 Example R1 R2
10 3-F 5-F 13 2-F 5-F
11 2-F 3-F 14 2-F 6-F
12 2-F  4F 15  3-CF, 5-CF,
<<Compound of Example 10>>
-2 ~(N-4 [4- =Dj 10rophenoxv)pher neth Arbame -

i -methoxvpher netl olb LC acic

Mp: 140-142°C.

ly_NMR (400MHz, CDCly, &): 0.97 (3H, t, J 7.3), 1.56-1.71 (2H,
m), 2.59-2.67 (1H, m), 2.80 (1H, dd, J 6.3, 13.7), 2.95 (1H,dd, J
8.3, 13.7), 3.92 (3H, s), 4.67 (2H, d, J 5.9), 6.46-6.54 (3H, m),
6.90 (1H, d, J 8.3), 7.03 (2H, d, J 8.3), 7.26=7.30 (1H, m), 7.38
(2H, d, J 8.3), 8.08 (1H, d, J 2.4), 8.28 (1H, brt).

HRMS: found 469.1681 (-2.0mmu).

Anal: Calcd for CogHogF9)NOg C 66.52, H5.37, N2.98; found C 66.25,

H 5.45, N 3.12.

[a],2°%: +25.8°.
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<<Compound of Example 11>>

w? A ol O \ o T -Dj 1L QLTI X ejil=1§ HINC UL, AL AL, —
4-methoxypher netl OL LC aclc

Mp: 93-95°C.

lH-NMR (400MHZz, CDCl3, &): 0.97 (3H, t, J 7.3), 1.55-1.70 (2H,
m), 2.58-2.66 (1H, m), 2.79 (lH, dd, J 6.3, 13.7), 2.94 (1H,dd, J
8.3, 13.7), 3.91 (3H, s), 4.65 (2H, d, J 5.9), 6.76-6.81 (1H, m),
6.89 (1H, d, J 8.8), 6.91-7.03 (4H, m), 7.28-7.30 (1H, m), 7.33 (2H,
d, J 8.8), 8.06 (1H, d, J 2.0), 8.24 (1lH, brt).

HRMS: found 469.1657 (-4.4mmu).

[a], s +28.6°.

<<Compound of Example 12>>

-2~1[3~(N-{[4- 4-Difluorophenoxy)pher netr AXDAMC —
i -methoxvphenvl lmetl outyric acid - C nvdrate

Mp: 120-122°C.

lH-NMR (400MHz, CDCl3, 8): 0.97 (3H, t, J 7.3), 1.55-1.67 (2H,
m), 2.58~2.65 (1H, m), 2.79 (1H, dd, J 5.9, 13.7), 2.94 (1H,dd, J
8.8, 13.7), 3.90 (3H, s), 4.63 (2H, d, J 5.9), 6.82-6.98 (5H, m),
7.03-7.08 (1H, m), 7.28-7.32 (3H, m), 8.06 (1H, d, J 2.4), 8.22 (1H,
brt).

HRMS: found 469.1657 (-4.4mmu).

Anal: Calcd for CpgHp5FoNOg - 0.3H-O C 65.76, H 5.43, N 2.94;

found C 65.73, H 5.50, N 3.18.

[a],%": +26.3°.
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<<Compound of Example 13>>

| - -D] 1o0rophenoxviphenvl lmeth ~arbamo -

pr— pr— fr— —
i -methoxvoher neth o1y 1C aclo

Mp: 116-118°C.
lyj-NMR (400MHz, CDClj3, &): 0.97 (3H, t, J 7.3), 1.56-1.72 (2H,

m), 2.60 (1H, m), 2.79 (1H, 4d, J 6.3, 13.7), 2.79 (1H, dd, J 6.3,
13.7), 2.95 (1H, 4d, J 8.8, 13.7), 3.91 (3H, s), 4.66 (2H,d, J 5.9),
6.70-6.81 (2H, m), 6.89 (1H, d, J8.3), 6.99 (2H, d, J 8.8), 7.09-7.15
(1H, m), 7.29 (1H, m), 7.35 (2H, d, J 8.8), 8.08 (1H, d, J 2.4),
8.24 (1H, brt).

HRMS: found 469.1709 (+0.8mmu).

Anal: Calcd for CopgHy5F9NOg C66.52, H5.37, N2.98; foundC 66.31,

H 5.44, N 3.25.

<<Compound of Example 14>>

[ |
3 - ) =] 10YODNEenox

_{[3—(N-
4 -methoxyvpher netk O\, LC acic

Mp: 106-108°C.

lH-NMR (400MHz, CDCl3, &): 0.96 (3H, t, J 7.8), 1.55-1.71 (2H,
m), 2.59-2.66 (1H, m), 2.78 (1H, dd, J 8.3, 13.7), 2.94 (1H,dd, J
8.3, 13.7), 3.89 (3H, s), 4.62 (2H, d, J 5.4), 6.87-6.93 (3H, m),
7.01 (2H, t, J 8.3), 7.11-7.19 (1H, m), 7.27-7.30 (1H, m), 8.06 (1H,
d, J 2.0), 8.18 (1H, brt).

HRMS: found 469.1669 (-3.2mmu).
Anal: Calcd for CogHy5F9NOg C66.52, H5.37, N2.98; found C 66.40,
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H 5.39, N 3.01.

<<Compound of Example 15>>

-y 4 o —— —-_— S _—

AL OINC UL DIICIIOAY J DIIC ] =190 A L iJallll, b

nethoxypher netl olb LC aclg

Mp: 125-127°C.

lH-NMR (400MHz, CDCl3, 8): 0.97 (3H, t, J 7.8), 1.56-1.71 (2H,
m), 2.59-2.67 (1H, m), 2.80 (1H, dd, J 6.3, 13.7), 2.95 (1H,dd, J
8.8, 13.7), 3.93 (3H, s), 4.70 (2H, d, J 5.9), 6.91 (1H, d, J 8.3),
7.04 (2H, d, J 8.3), 7.29 (1H, dd, J 2.0, 8.3), 7.38(2H,s), 7.42
(2H, d, J 8.3), 7.56 (1H, s), 8.08 (1H, d, J 2.0), 8.30(1H, brt).

HRMS: found 569.1655 (+1.8mmu).

Anal: Calcd for CygHosFgNOg C59.05,H4.42,N2.46; foundC59.12,

H 4.43, N 2.59.

(o], ' +20.7°.

<Example 16>

Methyl -7~ [4-methoxv—~3—=(N-4{[4- A 5

LLAIIICIIORY 1 DIICL ti=4199§ AL A DALCS L (=49} ® -

F 0,
F 'J::::T/"\h' CND&hme
H
F O MeO

To a solution of compound (700mg, 1.08mmol) of Example 7 1in
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tetrahydrofuran (5mL) was added water (1lmL), which was cooled to

0°C. To this were added 30% aqueous hydrogen peroxide (490mg,

4.32mmol) and 1 mol/L aqueous solution of lithium hydroxide (1.73mL)

in turn, and the mixturewas stirred for 2 hours at 0°C. To the reaction

mixture was added a 64% solution of sodium hydrogensulfite (702mg)
in water (2mL), and the mixture was stirred for 30 minutes at 0°C.
The reaction mixture was brought to pH 3 with 3mol/L hydrochloric
acid, which was extracted with ethyl acetate. The ethyl acetate layer
was washed with brine, dried over anhydrous magnesium sulfate, and
then concentrated. To the residue were added ethyl acetate (5mL)
and methanol (5 mL), which was cooled to 0°C. Then, 2mol/L n-hexane
solution (0.865mL) of trimethylsilyldiazomethane was added dropwise
under stirring. After completion of the dropwise addition, the
mixture was stirred for 2 hours at 0°C. After acetic acid was added
to the reaction mixture until yellow color of reaction mixture
disappeared, the reaction mixture was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 10:1—2:1) to afford 465mg
of colorless ligquid title compound. Yield 86%.

lH-NMR (400MHZz, CDCl3, 8): 0.91 (3H, t, J 7.3), 1.56-1.69 (2H,
m), 2.57-2.64 (2H, m), 2.75 (1H, dd, J 6.3, 13.7), 2.93 (1H,dd, J
8.8, 13.7), 3.62 (3H, s), 3.92 (3H, s), 4.67 (2H,d, J5.9), 6.57-6.61
(2H, m), 6.89 (1H, 4, J 8.8), 6.99 (2H, 4, J 8.3), 7.25 (1H, dd,
J 2.4, 8.8), 7.38 (2H, 4, J 8.3), 8.06 (1H, d, J 2.4), 8.26 (1H,

brt).
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<Example 17>

e/ e ‘U‘ ...‘ wan \ i . d ——

l1orobhenoxvipher netn AL RAMC ohern lmetn oyt

H
F O MeO

To a solution of compound (465mg, 0.927mmol) of Example 16 in
methanol (9mL) were added 1mol/L aqueous solution of lithium
hydroxide (2.04mL) and water (3mL), and the mixture was stirred for
4 hours at room temperature. The reaction mixture was allowed to

stand statically for 2 days and then stirred for 18 hours at 50°C.

Water was added to the reaction mixture, which was filtered. After
the filtrate was cooled to 0°C, it was brought to pH 4 with 3mol/L
hydrochloric acid. The precipitated powder was collected by
filtration, dried and submitted to silica gel column chromatography
(hexane:ethyl acetate = 10:1—=2:1) to afford 289mg of crude powder.
This was purified by recrystallization (acetonitrile) to afford
183mg of white powdery title compound. Yield 40%.

Mp: 133-135°C.

lH-NMR (400MHz, CDCl3, d): 0.97 (3H, t, J 7.8), 1.56-1.71 (2H,
m), 2.60-2.67 (1H, m), 2.80 (lH, dd, J 6.3, 13.7), 2.95 (1H,dd, J
8.3, 13.7), 3.92 (3H, s), 4.67 (2H, d, J 5.9), 6.57-6.61 (2H, m),

6.90 (1H, d, J 8.3), 6.99 (2H, d, J 8.8), 7.29 (1H, dd, J 2.4, 8.3),
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7.38 (2H, d, J 8.8), 8.08 (1H, d, J 2.4), 8.27 (1lH, brt).

HRMS: found 487.1574 (-3.3mmu).

Anal: Calcd for CogHpyF3NOg C 64.06, H4.96, N2.87; found C 64.74,
H 4.85, N 2.93.

[],°%: +28.5°.

<Examples 18 through 23>

Using the compounds of Referential examples 9 through 14, through
similar process to Example 1, compounds list in following Table 3

were obtalned.

(Table 3)

R1 O O J?
=gl WYY e
H

23 O MeO

Example R1 TF?_QWRS Examp e R1 R2 RS
18 3-Cl 5-CI H ’ ‘21 3-Cl 4-Br H
19 3-Cl 4-Cl H 22 3-CF, 4-CI H
20 3-F 4Cl H 23 3-CF, 5F H

<<Compound of Example 18>>
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dichlorophenoxvipher neth arbamc -4 -

nethoxvohenvl lmeth utanovleoxazolidinone—~2-one

lH-NMR (400MHz, CDCl3, &): 0.93 (3H, t, J 7.2), 1.54-1.57 (1H,
m), 1.76-1.78 (1H, m), 2.57 (1H, dd, J 8.8, 13.6), 2.80 (1H,dd, J
6.8, 13.6), 3.05-3.15 (2H, m), 3.91 (3H, s), 4.03-4.18 (3H,m),
4.64-4.68 (3H, m), 6.84-6.85 (2H, m), 6.91-6.96 (3H, m), 7.06-7.08
(34, m), 7.22-7.28 (3H, m), 7.32-7.34 (2H, m), 7.42-7.45 (1H, m),

8.11-8.12 (1H, m), 8.18 (1H, brs).

<<Compound of Example 19>>

‘: ‘."‘ -— Y e pr— —— — — (]l o 4 p—
1ichlorophenoxv)pher meth arbamc -4 -
nethoxvohenvl lmetl cutanovlioxazolidinone-2-one

lH-NMR (400MHz, CDCljy, d): 0.92 (3H, t, J 7.4), 1.53-1.60 (1H,
m), 1.74-1.79 (1H, m), 2.57 (1H, dd, J 9.2, 13.6), 2.80 (1H,dd, J
6.8, 13.6), 3.05-3.15 (2H, m), 3.90 (3H, s), 4.03-4.18 (3H,m),
4.63-4.70 (3H, m), 6.82-6.85 (1H, m), 6.91-6.96 (3H, m), 7.06-7.08
(3H, m), 7.20-7.29 (3H, m), 7.30-7.38 (3H, m), 7.42-7.44 (1H, m),

8.10-8.11 (1H, m), 8.17 (1H, brs).

<<Compound of Example 20>>

‘: ‘:"“ - e — - — \' Bt 1 . 4 - . & [ Jomm Y oww
orophenoxv)pher neth Arbamo .
nethoxvopher metk cutanovloxazolidinone~2-one

lH-NMR (400MHz, CDClj3, 8): 0.92 (3H, t, J 7.2), 1.52-1.60 (1H,

m), 1.74-1.79 (1H, m), 2.58 (1H, dd, J 9.6, 13.6), 2.80 (1H,dd, J
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6.8, 13.6), 3.05~3.15 (2H, m), 3.90 (3H, s), 4.03-4.18 (3H,m),
4.63-4.70 (34, m), 6.71-6.78 (2H, m), 6.91-6.96 (3H, m), 7.06-7.08
(2H' m), 7-22-7.33 (6H' m), 7-42"‘7.44 (].H’ ITl), 8-10—8011 (1H, m)’

8.17 (1H, brs).

<<Compound of Example 21>>
{R1-4-Benzyl-3-(2-{3-[3-(N-{ (4~ (4~bromo-3-
nlorophenoxy)phern neth arbamoyl)-~-4-~

nethoxvpher netl outanovloxazolidinone-2-one

lH-NMR (400MHz, CDClj3, d): 0.92 (3H, t, J 7.2), 1.53-1.60 (1H,
m), 1.74-1.79 (1H, m), 2.57(1H, dd, J 8.8, 13.6), 2.80 (1H,dd, J
6.8, 13.6), 3.05-3.15 (2H,m), 3.90 (3H, s), 4.03-4.18 (3H,m),
4.63-4.70 (3H, m), 6.75-6.78 (1H, m), 6.91-6.95 (3H, m), 7.06-7.08
(34, m), 7.20-7.33 (5H, m), 7.42-7.44 (1H, m), 7.51-7.53 (1H, m),

8.10-8.11 (1H, m), 8.17 (1H, brs).

<<Compound of Example 22>>

Wa SISO LA WALCIIOAY 1 DIICL (=194 . ~g--MeTNOXVDNer

netk outanoyloxazolidinone-2-one

lH-NMR (400MHz, CDCl3y, 8): 0.92 (3H, t, J 7.2), 1.52-1.60 (1H,
m), 1.74-1.81 (1H, m), 2.58 (1H, dd, J 9.2, 13.6), 2.80 (lH,dd, J
6.8, 13.6), 3.05-3.15 (2H, m), 3.90 (3H, s), 4.03-4.18 (3H,m),
4.64-4.70 (3H, m), 6.91-6.96 (3H, m), 7.04-7.08 (3H, m), 7.20-7.28
(3, m), 7.30-7.34 (3H, m), 7.41-7.44 (2H, m), 8.10-8.11 (1H, m),

8.18 (1H, brs).
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<<Compound of Example 23>>

‘: ‘:‘. -— — —— -— — -\- 4 . - . [ ) — —
L1 OINC L1 0j8{=14{0), 2L1C L =405 ¢ Al alllC -4 =TS TINOXVDIlCS].
netk outanoviloxazolidinone-2-0one

lH-NMR (400MHz, CDCl3, d): 0.92 (3H, t, J 7.2), 1.52-1.56 (1H,
m), 1.74-1.81 (1H, m), 2.58 (1H, dd, J 9.6, 13.6), 2.80 (1H,dd, J
6.8, 13.6), 3.06-3.15 (2H, m), 3.91 (3H, s), 4.03-4.18 (3H,m),
4.65-4.70 (3H, m), 6.80-6.83 (1H, m), 6.91-7.08 (7H, m), 7.20-7.28
(34, m), 7.34-7.36 (2H, m), 7.42-7.45 (1H, m), 8.11 (1H, m), 8.19

(1H, brs).

<Examples 24 through 29>

Using the compounds of Examples 18 through 23, through similar

process to Example 16, compounds list in following Table 4 were

obtailned.
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(Table 4)
O
A N CO,Me
R2 /C(\ H
o O MeO
Example R1 R2 R3 Example R1 R2 R3
24 3-Cl 5-Cl H 27 3-Cl 4-Br H
25 3-Cl 4-CI H 28 3-CF, 4-CI H
26 3-F 4-Cl H 29 3-CF, 5F H

e — e S ——— el

<<Compound of Example 24>>

Metl -2—-1 [4-methoxv-3—{N-i1[4~ -

dichlorophenoxviphenvl lmeth Arbamo: cohenv.l lmeth O\ ate
lH-NMR (400MHz, CDClj3, d): 0.91 (3H, t, J 7.4), 1.52-1.69 (2H,

m), 2.59-2.64 (1H, m), 2.75 (1H, dd, J 6.4, 14.0), 2.93 (1H,dd, J

8.8, 14.0), 3.62 (3H, s), 3.92 (3H, s), 4.68 (24, d, J6.0), 6.85-6.86

(2H, m), 6.88-6.90 (1H, m), 7.00-7.02 (2H, m), 7.06-7.07 (1H, m),

7.23-7.25 (1H, m), 7.37-7.40 (2H, m), 8.06 (1H, m), 8.26 (1H, brs).

<<Compound of Example 25>>
2C Ll —4=3 | 4—-IMeTLNOXV=2S=( N=4{ | &= o

dichlorophenoxvipher netl arbamc vher neth O\ ate

lH_NMR (400MHz, CDCl3y, &): 0.91 (3H, t, J 7.2), 1.52-1.69 (2H,
m), 2.58-2.63 (1H, m), 2.75 (1H, dd, J 6.8, 13.6), 2.93 (1H,dd, J

8.8, 13.6), 3.62 (3H, s), 3.92 (3H, s), 4.67 (2H,d, J5.6), 6.83-6.90
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(ZH, m)’ 6.97"‘7.01 (2H' m)' 7.07 (].H' m), 7023-7026(1}1; m), 7.35"7038

(34, m), 8.05-8.06 (1H, m), 8.25 (1lH, brs).

<<Compound of Example 26>>
e L —l G ~MeTNOX V=0 ( (N~ 3={4-CN1lOY0O=23—

AQLODIICIIOAY IO =199 AL AL o)ii=4¢ 1H=199§ o « iR

lH-NMR (400MHz, CDCl3, d): 0.91 (3H, t, J 7.6), 1.52-1.67 (2H,
m), 2.58-2.63 (1H, m), 2.75 (1H, dd, J 6.8, 14.0), 2.93 (1H,dd, J
8.4, 14.0), 3.62 (3H,s), 3.92 (3H, s), 4.67 (2H,d, J5.6), 6.71-6.79
(2H, m), 6.88-6.90 (1H, m), 6.98-7.02 (2H, m), 7.23-7.33 (2H, m),

7.35-7.38 (2H, m), 8.05-8.06 (1H, m), 8.25 (lH, brs).

<<Compound of Example 27>>
Vi=109¢ ==\ 1 &~=IMCLNOXV=0={N={ | &= { 4=DIOMO =~ ~

ALOQILODINICIIOAY 1 DIIC] NS LL AL AJallll 8jil1 (L= DY § e, AL C

lH-NMR (400MHZ, CDCl3, 8): 0.91 (3H, t, J 7.2), 1.49-1.70 (2H,
m), 2.57-2.64 (1H, m), 2.75 (1H, dd, J 6.4, 13.6), 2.93 (1H,dd, J
8.8, 13.6), 3.62 (3H, s), 3.92 (3H, s), 4.67 (2H,d, J6.4), 6.76-6.79
(lH, m), 6.88-6.90 (1H, m), 6.97-7.01 (2H, m), 7.07-7.08 (1H, m),
7.23-7.36 (1H, m), 7.36-7.38 (2H, m), 7.51-7.53 (1H, m), 8.05-8.06

(1H, m), 8.25 (1H, brs).

<<Compound of Example 28>>

V] g - ) = ‘“"‘ .." — [\ o (] v "‘ & [ Jowm § o

Qrometnvipnenoxviphern neLn arDamc oner neLsn .

yrate
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lH-NMR (400MHz, CDCl3, &): 0.91 (3H, t, J 7.6), 1.52-1.69 (2H,
m), 2.59-2.64 (1H, m), 2.75 (1H, dd, J 6.4, 13.6), 2.93 (1H,dd, J
8.8, 13.6), 3.62 (3H, s), 3.92 (3H, s), 4.67 (2H,d, J5.6), 6.88-6.90
(1H, m), 6.98-7.00 (2H, m), 7.05-7.08 (1H, m), 7.23-7.32 (2H, m),

7.37"‘7.43 (BH’ m), 8.05-8006 (].H' m), 8.26 (].H' brS).

<<Compound of Example 29>>

U"‘ ‘ — — .J." ...‘ = — A o . M w—

e WILLICE Lo ) QILCIIOAY ) RIIC], (=190 AL DAlll, 211, NG Ul v

yrate
ly-NMR (400MHz, CDCl3, &): 0.91 (3H, t, J 7.2), 1.49-1.69 (2H,

m), 2.59-2.64 (1H, m), 2.76 (1H, dd, J 6.4, 14.0), 2.93 (1H,dd, J
8.4, 14.0), 3.63 (3H, s), 3.92 (3H, s), 4.69 (2H,d, 35.6), 6.81-6.85
(1H' m), 6.88-6-90 (1H, m)’ 7000""'7005 (4H' m)' 7022-7024 (].H’ m)’

7.40-7.42 (2H, m), 8.06-8.07 (1H, m), 8.27 (1lH, brs).

<Examples 30 through 35>

Using the compounds of Examples 24 through 29, through similar

process to Example 17, compounds list 1n following Table 5 were

obtained.
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(Table 5)

Example R1 R2 RS Example Rt R2 R3
30 3-CI 5-CI H 33 3-Cl 4-Br 4Hm
31 3-Cl 4-CI H 34 3-CF, 4-CI H
32 3-F 4-Cl H 35 3-CF, 5-F H

<<Compound of Example 30>>

=2=1[4-MethoXy—3— (N~ [&~- oL

dichlorophenoxv)pher metl arbamc yher nett o

acid

Mp: 145-148°C.

ly-NMR (400MHz, CDCly, &): 0.97 (3H, t, J 7.6), 1.56-1.71 (2H,
m), 2.60-2.67 (1H, m), 2.79 (1H, dd, J 6.4, 13.8), 2.95 (1H,dd, J
8.8, 13.8), 3.92 (3H, s), 4.67 (2H, d, J 6.0), 6.85~6.86 (2H, m),
6.89~6.91 (1H, m), 7.00-7.02 (2H, m), 7.06-7.07 (1H, m), 7.26~7.30
(1H, m), 7.37-7.39 (2H, m), 8.08-8.09 (1H, m), 8.27 (1H, brs).

HRMS: found 501.1104 (-0.5mmu).

Anal: Calcd for CygHp5CloNOs C 62.16, H 5.02, N 2.79; found C

62.30, H 5.08, N 2.75.

(o], +18.0°.
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<<Compound of Example 31>>

—2-1 [4-MethoxXy~3~(N—{ [4- 3 -
dichlorophenoxvipher meth arbainc chenvl lmett o))
acid

Mp: 139-141°C.

lH-NMR (400MHz, CDCl3, d): 0.96 (3H, t, J 7.6), 1.55-1.75 (2H,
m), 2.59-2.67 (1H, m), 2.79 (1H, dd, J 6.0, 13.6), 2.95 (1H,dd, J
8.8, 13.6), 3.92 (3H, s), 4.66 (2H, d, J 6.0), 6.83-6.86 (1H, m),
6.89-6.91 (1H, m), 6.97-7.00 (2H, m), 7.06-7.07 (1H, m), 7.26-7.30(1H,
m), 7.35-7.37 (3H, m), 8.08 (1H, m), 8.26 (1lH,brs).

HRMS: found 501.1080 (~3.0mmu).

Anal: Calcd for CpgH25C1l7NOg C 62.16, H 5.02, N 2.79; found C
62.26, H 5.07, N 2.81.

[a]l,”: +21.4°.

<<Compound of Example 32>>

~2-{ [4-Methoxv—3—(N-{ [ 4~(4-chloro—3—
orophenoxy Jpher. netrl arbamc pher metl DL, LC_acl1g
Mp: 117-118°C.
lH-NMR (400MHz, CDCl;, 8): 0.96 (3H, t, J 7.6), 1.59-1.70 (2H,
m), 2.61-2.64 (1H, m), 2.79 (1H, dd, J 6.8, 13.6), 2.95 (1H,dd, J
8.8, 13.6), 3.92 (3H, s), 4.66 (2H, d, J 6.0), 6.72-6.79 (2H, m),
6.89-6.91 (1H, m), 6.99-7.01 (2H, m), 7.26-7.37 (4H, m), 8.07-8.08
(1H, m), 8.26 (1H, brs).

HRMS: found 485.1391 (-1.5mmu).
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Anal: Calcd for CogHp5ClFNOg5 C 64.26, H 5.19, N 2.88; found C
64.13, H 5.24, N 2.93.

[a],”: +24.1°.

<<Compound of Example 33>>

42— [4-MethoxXxy—3-(N=-: [4—-(4-Dromo-3-
hlorophenoxv)vhenvl lmeth arbamc vhenvl Imeth DL 1C_acic

Mp: 140-~142°C.

lH-NMR (400MHz, CDCl3, &): 0.96 (3H, t, J 7.6), 1.56=-1.72 (2H,
m), 2.60-2.67 (1H, m), 2.79 (1H, dd, J 6.4, 13.6), 2.95 (1H,dd, J
8.8, 13.6), 3.92 (3H, s), 4.66 (2H, d, J 5.6), 6.76-6.79 (1H, m),
6.89-6.91 (1H, m), 6.98-7.01 (2H, m), 7.07-7.08 (1H, m), 7.27-7.30
(14, m), 7.35-7.37 (2H, m), 7.51-7.53 (1H, m), 8.07-8.08 (1H, m),
8.26 (1H, brs).

HRMS: found 545.0588 (-1.7mmu).

Anal: Calcd for CogHp5BrClNOg C 57.11, H 4.61, N 2.56; found C

57.20, H 4.65, N 2.57.

[a],®: +21.4°.

<<Compound of Example 34>>

e J e ‘U" ..*‘ - L 4 . . ® L Jwan Y} e

o e SWZLLLES L], WLAICIIOAY 1 IHICL

Mp: 141-142°C.

{Hii=19¢ o

lH-NMR (400MHZ, CDCl3, 8): 0.97 (3H, t, J 7.2), 1.56~1.72 (2H,

m), 2.60-2.67 (1H, m), 2.79 (14, dd, J 6.4, 13.6), 2.95 (1H,dd, J
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8.8, 13.6), 3.92 (3H, s), 4.67 (2H, 4, J 6.4), 6.89-6.91 (1H, m),
6.98-7.00 (2H, m), 7.05-7.08 (1H, m), 7.25-7.31 (2H, m), 7.37-7.43
(3H, m), 8.08 (1H, m), 8.27 (1lH, brs).

HRMS: found 535.1388 (-1.5mmu).

Anal: Calcd for C»p7H95ClF3NOg5 C 60.57, H 4.70, N 2.61; found C

60.44, H 4.71, N 2.67.

[a],: +25.9°.

<<Compound of Example 35>>

-— — ‘U"‘ ‘..‘ - \ o ) —— — .  Jwun " ) wem

AL OINC Ll WLALCIIOAY JRIIC] Hi=499) A L LA elel=it MLl ®

Mp: 125-128°C.

lH-NMR (400MHz, CDCl3, &): 0.97 (3H, t, J 7.6), 1.56-1.72 (2H,
m), 2.60-2.67 (1H, m), 2.79 (1H, dd, J 6.8, 14.0), 2.95 (1H,dd, J
8.4, 14.0), 3.92 (3H, s), 4.68 (2H, d, J 5.2), 6.81-6.85 (1H, m),
6.89-6.91 (1H, m), 7.00-7.04 (4H, m), 7.27-7.30 (1B, m), 7.39-7.41
(ZH, m), 8.08-8.09 (1H, m), 8.28 (1H, brs).

HRMS: found 519.1694 (~2.5mmu).

Anal: Calcd for C»7H95F4NO5 C 62.43, H4.85, N2.70; found C62.34,

H 4.88, N 2.77.

[a],: +22.6°.

<Referential example 1>

N=[ 4~ 4-Dj orophenoxviphenvimethvl iphthalimide
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0,0

1) Process 1

] - o= | 101T0DNEeENOXV IDpel - ONC

:mo O/\OH

To a solution of 4-fluorobenzaldehyde (2.50g, 20.lmmol) in
N,N-dimethylformamide (13mL) were added potassium carbonate (3.33qg,
24 .1mmol) and 3,4-difluorophenol (2.61g, 20.1lmmol) in turn, and the
mixture was stirred for 2.5 hours at 135°C. Water was added to the
reaction mixture, which was extracted with ethyl acetate. Then the
ethyl acetate layer was washed with brine, dried over anhydrous
magnesium sulfate, and then concentrated under reduced pressure.
To the residue were added ethanol (50mL) and sodium borohydride
(760mg, 20.1lmmol) in turn, and the mixture was stirred for 4 hours
at room temperature. Water was added to the reaction mixture, which
was brought to pH 4 with 3mol/L hydrochloric acid and extracted with
ethyl acetate. The ethyl acetate layer was washed with saturated
aqueous solution of sodium hydrogencarbonate and brine, dried over
anhydrous magnesium sulfate, and then concentrated. The residue was

purified by silica gel column chromatography (hexane:ethyl acetate
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= 20:1—3:1) to afford 4.40g of pale yellow liquid title compound.
Yield 93%.

lH-NMR (400MHz, CDCl3, d): 4.69 (2H, d, J 5.9), 6.72-6.74 (1H,
m), 6.80-6.85 (1H, m), 7.00 (2H, 4, J 8.8), 7.11 (1H, g, J 9.3),

7.37 (2H, d, J 8.8).

2) Process 2

N=-[ 4—- 1-Dj 10ronhenoxviphenvlmeth chthalimide

BN s

O

O

To a solution of compound (4.40g, 18.6mmol) obtained in Process
1 in dichloromethane (10mL) was added thionyl chloride (2.65q,
22.3mmol), and themixture was stirred for 2 hours at room temperature.
The reaction mixture was concentrated under reduced pressure and
N,N-dimethylformamide (15mL) and potassium phthalimide (3.61q,
19.5mmol) were added to the residue in turn, which was stirred for
2 hours at 80°C. Water was added to the reaction mixture, the
precipitated powder was collected by filtration, which was washed
with water and then dried to afford 6.52g of white powdery title
compound. Yield 96%.

lH-NMR (400MHz, CDCl3y, d): 4.83 (2H, s), 6.67-6.71 (1H, m),
6.77-6.82 (1H, m), 6.93 (24, d, J 8.3), 7.09 (1H, q, J 9.3), 7.44

(2H, 4, J 8.3), 7.70-7.74 (2H, m), 7.84-7.88 (2H, m).
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<Referential examples 2 through 8>

Through similar process to Referential example 1, compounds

listed 1in following Table 6 were obtained.

(Table 6)
R1 O
B )
R3 2 O
Ref.example R1 R2 R3 Ref. example R1 R2 R3

2 3-F 5-F H 6 2-F 6-F H
3 2-<F 3-F H ! 3-F 4-F 5-F
4 2-F 4-F H 8 3-CF 3 5-CF 3 H
5 2-F 5F H

<<Compound of Referential example 2>>

N-J 4 - =D 3 yYyophenoxs rhthal imide

11 L (=
lH-NMR (400MHZ, CDCl3, 8): 4.85 (2H, s), 6.43-6.53 (3H, m), 7.00

(24, 4, J 8.8), 7.47 (24, d, J 8.8), 7.73 (2H, m), 7.87 (2H,m).

<<Compound of Referential example 3>>

[

1 {RRe(.

- =D 1 10YOonhenoxvioher netr

-
lH-NMR (400MHz, CDCl3, 8): 4.82 (2H, s), 6.73-6.78 (1H, m),

6.91-7.02 (4H, m), 7.43 (2H, d, J 8.8), 7.69-7.74 (2H, m), 7.83-7.87
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(2H, m).

<<Compound of Referential example 4>>

N—-[4 - 1-Difluorophenoxviphenvlimethvl 1phthalimide
lH-NMR (400MHz, CDCl3, 6): 4.81 (2H, m), 6.80-6.88 (2H, m),
6.90-6.96 (1H, m), 7.00-7.05 (1H, m), 7.40 (2H,d, J8.8), 7.70-7.73

(2H, m), 7.82-7.86 (2H, m).

<<Compound of Referential example 5>>

N~ [ 4 - ~D1 syrophenoxviphenvlimethvl lphthalimide
l4_NMR (400MHz, CDClj, 6): 4.83 (2H, s), 6.68-6.72 (1H, m),
6.74-6.80 (1H, m), 6.95 (2H, d, J 8.8), 7.08-7.14 (1H, m), 7.44 (2H,

d, J 8.8), 7.71-7.73 (2H, m), 7.84-7.87 (2H, m).

<<Compound of Referential example 6>>

N—-[4- b=Difluorophenoxv)phenvimetr phthalimide
lH-NMR (400MHz, CDCly, d): 4.80 (2H, s), 6.87 (2H, d, J
8.8),6.95~7.02 (2H, m), 7.10~7.18 (2H, m), 7.40 (2H, d, J 8.8),

7.68"'7072 (ZH’ m), 7.82""7086 (2H] m).

<<Compound of Referential example 7>>

N=[4~ 4, 5-T1] orophenoxviphenvlimett chthalimide
1H-NMR (400MHZz, CDCl3, 8): 4.84 (2H, s), 6.55-6.59 (2H, m), 6.96
(2H, d, J 8.8), 7.47 (2H, d, J 8.8), 7.72-7.74 (2H, m), 7.85-7.88

(2H, m).
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<<Compound of Referential example 8>>

N={ 4 — -~B1 ' 1orometh shenoxv lphenvlimeth >hthal imide

CF, O

)
F.C 0

O

1y-NMR (400MHz, CDCl3, 0): 4.86 (2H, s), 7.00 (2H, d, J 8.8),7.37
(2H, s), 7.51 (2H, d, J 8.8), 7.56 (1H, s), 7.72-7.74 (2H, m),

7.86-7.88 (2H, m).

<Referential examples 9 through 14>

Through similar process to Referential example 1, compounds

listed in following Table 7 were obtained.

(Table 7)
R1 O
R3 O O
Ref. example R1 R2 RS3 Ref. example R R2 R3
9 3-Cl 5-CI H 12 3-C| 4-Br H
10 3-Cl 4CI H 13 3-CF, 4Cl H
1 3-F 4-CI H 14 3-CF, 5F H

iy g e e e e e e e b gepl el PPV are— N —

<<Compound of Referential example 9>>

44



CA 02487450 2004-11-26

N-[4 - -Dichloropvhenoxviphenvlmethvl 1phthalimide
ly-NMR (400MHz, CDCljz, &): 4.84 (2H, s), 6.83-6.84 (2H, m),
6.96-6.98 (2H, m), 7.05-7.06 (1H, m), 7.45-7.48 (2H, m), 7.71-7.73

(2H, m), 7.85-7.88 (2H, m).

<<Compound of Referential example 10>>

N-[ 4~ i-Dichlorophenoxviphenvlmethvl iphthalimide
ly-NMR (400MHz, CDClj3, &): 4.83 (2H, s), 6.81-6.84 (1H, m),
6.94"6.96 (ZH' m)' 7005_7.06 (].H’ III), 7.33-7036 (].H' m)’ 7044""7046

(2H, m), 7.71-7.85 (2H, m), 7.86-7.87 (2H, m).

<<Compound of Referential example 11>>

A-Chloro—3-— corophenoxv ivhenvimett shthalimide

N=[ &~

ly-NMR (400MHz, CDClj, 8): 4.84 (2H, s), 6.69-6.77 (2H, m),
6-95""6.97 (2H’ m)' 7.27-7031 (1H' m)’ 7044-7046 (2H' m)' 7071-7-85

(2H' m)’ 7086-7987 (2H, m).

<<Compound of Referential example 12>>

N-[ 4~ {4-Bromo-3-chlorophenoxv)phenvimetl chthalimide
lH-NMR (400MHz, CDCl3, d): 4.84 (2H, s), 6.74-6.77 (2H, m),
6.94~6.96 (2H, m), 7.06 (1H, m), 7.44-7.46 (2H, m), 7.49-7.52 (1H,

m), 7.71~7.73 (2H, m), 7.85-7.87 (2H, m).

<<Compound of Referential example 13>>

OJAS)\ (=105 8 ALCIIOAY F DLIC]L =499 2Ll 11O LGS
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ly-NMR (400MHz, CDCl3, 8): 4.84 (2H, s), 6.94-6.96 (2H, m),
7.02-7.05 (1H, m), 7.30-7.31 (1H, m), 7.39-7.41 (1H, m), 7.45-7.47

(2H, m), 7.72-7.74 (2H, m), 7.85-7.87 (2H, m).

<<Compound of Referential example 14>>

1oromethviliphenoxy)phenvlmeth ohthalimide
lH_-NMR (400MHz, CDCl3, 8): 4.85 (2H, s), 6.78-6.82 (1H, m),
6.98-7.03 (4H, m), 7.48-7.50 (2H, m), 7.72=7.75 (2H, m), 7.86-7.88

(2H, m).

<Test example 1>

= o anscrintional & lvation on human perox1lsSome

The CHO cells were cultured in a Dulbecco-modified Eagle's medium
containing 10% delipid fetal calf serum (FCS/DMEM). To these cells
were cotransfected receptor plasmid and 1ts reporter plasmid
(STRATAGENE Corp.) that express fused protein of DNA-binding domain
being transcription factor of yeast with ligand-binding domain of
human PPARa (Biochemistry, 1993, 32, 5598), and luciferase plasmid
of Renilla (Promega Corp.) for internal standard, using
lipofectamine. Thereafter, testing compound or (8S)-HETE being a
control compound was added in the 10% SFCS/DMEM and both luciferase
activities were measured after 24 hours, which were corrected with

internal standard.
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b

[Result]

Activity table 1 shows the ECgg values of testing compounds

(representative compounds among compounds obtained in the examples

aforementioned) and control compound.

<Activity table 1>

, Transcriptional activation on PPAR«
Testing compound

ECgq (nmol/L)
Example 9 0.0016
Example 10 0.0029
Example 16 0.0023
(8S)~HETE 1.30

From the results as above, 1t is seen that the 1nventive
(2S)-2-ethylphenylpropanoic acid derivatives have potent

transcriptional activation on human peroxisome proliferator-

activated receptor a.

<Test example 2>

) i D idelowering effe
To a 27-month old male Beagle dog (HRA Beagle; Convance Research
Products Inc.) was orally administered testing compound (0.3mg/mL)
in weak agqueous alkali solution sealed 1n a gelatin capsule once
a day for continuous 14 days (0.03mg/ kg/day). For the feed during
the period of administration, standard diet (Canine diet, PMI
nutrition International Inc.) was used. Blood was collected before
start of administration and after administration for 14 days, and

total cholesterol value in serum and triglyceride value were measured
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by enzymic method [Cholesterol E-Test Wako (Wako Pure Chemical
Industries,Ltd.), Liquitec TGII reagent 1; 2 (Rosch) and standard
serum for measurement of lipid (Rosch) were used]. The decreasing
rates of total cholesterol value and triglyceride value were

calculated, respectively, according to following calculation

formula.

Decreasing rate (%) = (Measured value before administration -

‘Measured value after administration ) / Measured value before

administration x 100

[Result]

Activity table 2 shows the decreasing rates of total cholesterol

value and triglyceride value in-blood of testing compound

(representative compound among compounds obtained in the examples

aforementioned).

<Activity table 2>

Testing compound Decreasing rate -
Total cholesterol Triglyceride
Example 10 28 50

From the results as above, it is seen .that the inventive
(2S)-2-ethylphenylpropanoic acid derivative has excellent

lipid-lowering effect in vivo.

The inventive compounds are novel (2S)-2-ethylphenylpropanoic acid
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derivatives and their salts, and theyexhibit excellent

transcriptional activation on PPARa and exhibit excellent
lipid-lowering effect in vivo.

Hence, the inventive compounds are effective as lipid-lowering
drugs, inhibitory drugs for the progress of the arteriosclerosis

and preventive and/or therapeutic drugs for the diabetes.
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CLAIMS:

1. A (25)-2-Ethylphenylpropanoic acid derivative of general formula (1)

O

R1 CO,H
N
O MeO

R3
(1)
wherein R1 is halogen or trifluoromethyl, R2 is hydrogen, halogen or trifluoromethyl, and,

when R2 is hydrogen, R3 is halogen or trifluoromethyl, and, when R2 1s halogen or

trifluoromethyl, R3 is hydrogen, halogen or trifluoromethyl , or an addition salt thereof.

2. A compound according to claim 1 of general formula (1-a), or an addition salt
thereof,
R1 O
/ X N CO,H
R2—+ | | ) H
(1-a)

wherein R1, R2 and R3 are as defined in claim 1.

3. A compound according to claim 1 of general formula (1-b), or an addition salt
thereof,
R1 O

(1-b)

wherein R1, R2 and R3 are as defined in claim 1.
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4 A compound according to claim 1 of general formula (1-c), or an addition salt
thereof,
R1 O
R2 7 I | X N | X CO_H
H
3 NN o I MeO o
(1-C)

wherein R1, R2 and R3 are the same or different and represent halogen or tritfluoromethyl,

or an addition salt thereof.

5. A compound according to claim 1 of general formula (1-d)

R1 O
R2 \ CO,H
oS
O MeO

wherein R1 and R2 are the same or different and represent halogen or trifluoromethyl, or

/)

\

(1-0)

an addition salt thereof.

0. A compound according to claim 1 of general formula (1-¢)
R1 O
H

(1-e)

wherein R1 and R3 are the same or different and represent halogen or trifluoromethyl, or

an addition salt thereof.
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7. The compound (2S)-2-{[3-(N-{[4-(3,5-bistrifluoromethylphenoxy)phenyl]
methyl}carbamoyl)-4-methoxyphenyl]methyl } butyric acid.

8. The compound (2S)-2-{[3-(N-{[4-(3-bromo-5-chlorophenoxy)phenyl]
methyl}carbamoyl)-4-methoxyphenyljmethyl} butyric acid.

9. The compound (2S)-2-{[3-(N-{[4-(3-bromo-5-fluorophenoxy)phenyl |methyl}
carbamoyl)-4-methoxyphenyl]methyl}butyric acid.

10. The compound (2S)-2-{[3-(N-{[4-(3-bromo-5-trifluoromethylphenoxy)phenyl]
methyl }carbamoyl)-4-methoxyphenyl|methyl } butyric acid.

11.  The compound (25)-2-{[3-(N-{[4-(3-chloro-5-fluorophenoxy)phenyl|methyl }
carbamoyl)-4-methoxyphenyljmethyl} butyric acid.

12.  The compound (2S)-2-{[3-(N-{[4-(3-chloro-5-trifluoromethylphenoxy)phenyl]
methyl} carbamoyl)-4-methoxyphenylJmethyl } butyric acid.

13.  The compound (2S)-2-{[3-(N-{[4-(3-fluoro-5-trifluoromethylphenoxy)phenyl ]
methyl}carbamoyl)-4-methoxyphenyl]methyl } butyric acid.

14.  The compound (2S)-2-{[3-(N-{[4-(3,5-dibromophenoxy)phenyl]
methyl}carbamoyl)-4-methoxyphenyl|methyl } butyric acid.

13. The compound (2S)-2-{[3-(N-{[4-(3,5-dichlorophenoxy)phenyl|methyl}
carbamoyl)-4-methoxyphenyl]methyl} butyric acid.

16. The compound (25)-2-{[3-(N-{[4-(3,5-difluorophenoxy)phenyl|methyl}
carbamoyl)-4-methoxyphenyl]methyl } butyric acid.

17. The compound (2S)-2-{[3-(N-{[4-(3,4,5-trichlorophenoxy)phenyl|methyl}
carbamoyl)-4-methoxyphenolmethyl} butyric acid.
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18.  The compound (2S)-2-{[3-(N-{[4-(3,4,5-trifluorophenoxy)phenyl|methyl }
carbamoyl)-4-methoxyphenyl]methyl } butyric acid.

19.  The compound (2S)-2-{[3-(N-{[4-(3,4-difluorophenoxy)phenyl |methyl}
carbamoyl)-4-methoxyphenyl]methyl } butyric acid.

20.  The compound methyl(2S)-2-{[4-methoxy-3-(N-{4-(3,4,5-triflulorophenoxy)
phenyl]methyl}carbamoyl)phenyl} methyl} butyrate.

21. A PPARa agonist composition comprising a compound according to any one of

claims 1 to 20 in admixture with a pharmaceutically acceptable diluent or carrier.

22. A PPARa and PPARYy dual agonist composition comprising a compound according

to any one of claims 1 to 20 in admixture with a pharmaceutically acceptable diluent or

carrier.

23. A PPARo and PPAROJ dual agonist composition comprising a compound according

to any one of claims 1 to 20 1n admixture with a pharmaceutically acceptable diluent or

carrier.

24. A PPARa, PPARyY and PPARO triple agonist composition comprising a compound
according to any one of claims 1 to 20 in admixture with a pharmaceutically acceptable

diluent or carrier.

25. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 20 in admixture with a pharmaceutically acceptable diluent or carrier.

26. A composition according to claim 25 which is a lipid-lowering composition.

27. A composition according to claim 25 for the prevention or treatment of
arteriosclerosis.

28. A composition according to claim 25 for the prevention or treatment of diabetes.
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29. A composition according to claim 235 for the prevention or treatment of obesity.
30. A composition according to claim 25 for the prevention or treatment of syndrome
X.

31. A use of a compound according to any one of claims 1 to 20 as a PPARa agonist.
32. A use of a compound according to any one of claims 1 to 20 as a PPARa and
PPARY dual agonaist.

33. A use of a compound according to any one of claims 1 to 20 as a PPARa and
PPAROo dual agonust.

34. A use of a compound according to any one of claims 1 to 20 as a PPARa, PPARYy
and PPARO triple agonist.

35. A use of a compound according to any one of claims 1 to 20 as a lipid-lowering
compound.
36. A use of a compound according to any one of claims 1 to 20 for the prevention or

treatment of arteriosclerosis.

37. A use of a compound according to any one of claims 1 to 20 for the prevention or

treatment of diabetes.

38. A use of a compound according to any one of claims 1 to 20 for the prevention or

treatment of obesity.

39. A use of a compound according to any one of claims 1 to 20 for the prevention or

treatment of syndrome X.
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40. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament for use as a PPARa agonist.

41. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament for use as a PPARa and PPARY dual agonist.

42. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament for use as a PPARa and PPARO dual agonist.

43. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament for use as a PPARa, PPARYy and PPARO triple agonast.

44. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament for use as a lipid-lowering compound.

45. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament 1n the prevention or treatment of arteriosclerosis.

46. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament 1n the prevention or treatment of diabetes.

47. A use of a compound according to any on¢ of claims 1 to 20 in the manufacture of

a medicament in the prevention or treatment of obesity.

48. A use of a compound according to any one of claims 1 to 20 in the manufacture of

a medicament 1n the prevention or treatment of syndrome X.

49. A commercial package comprising a compound according to any one of claims 1

to 20 together with instructions for the use thereof as a PPARa agonist.

50. A commercial package comprising a compound according to any one of claims 1

to 20 together with instructions for the use thereof as a PPARa and PPARY dual agonist.
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51. A commercial package comprising a compound according to any one of claims 1

to 20 together with instructions for the use thereof as a PPARa and PPARo dual agonist.

52. A commercial package comprising a compound according to any one of claims 1
to 20 together with instructions for the use thereof as a PPARa, PPARy and PPARO triple

agonist.

53. A commercial package comprising a compound according to any one of claims 1

to 20 together with instructions for the use thereof as a lipid-lowering compound.

54. A commercial package comprising a compound according to any one of claims 1
to 20 together with instructions for the use thereof in the prevention or treatment of

arteriosclerosis.

35. A commercial package comprising a compound according to any one of claims 1
to 20 together with instructions for the use thereot in the prevention or treatment of

diabetes.

56. A commercial package comprising a compound according to any one of claims 1
to 20 together with 1nstructions for the use thereof in the prevention or treatment of

obesity.
57. A commercial package comprising a compound according to any one of claims 1

to 20 together with instructions for the use thereof in the prevention or treatment of

syndrome X.
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