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Description

FIELD OF THE INVENTION

[0001] This invention relates to novel pharmaceutically-useful compounds which are antagonists of a G-protein coupled
eicosanoid receptor, to methods for their preparation, and to pharmaceutical compositions and the compounds for use
for treating eicosanoid-mediated disorders such as inflammatory and allergic conditions.

BACKGROUND OF THE INVENTION

[0002] Arachidonic acid is a key biological intermediate that is converted to a large number of eicosanoids with potent
biological activities. Metabolism of arachidonic acid by the 5-lipoxygenase (5-LO) pathway leads to the formation of
leukotrienes such as LTB4, LTC4 and LTD4, and 5S-hydroxy-6E,8Z,11Z,14Z-eicosatetraenoic acid (5-HETE). 5-HETE
is oxidized to 5-oxo-6,8,11,14-eicosatetraenoic acid (5-oxo-ETE) by the action of 5-hydroxyeicosanoid dehydrogenase,
a microsomal enzyme found in leukocytes and platelets, as well as endothelial and epithelial cells.
[0003] 5-Oxo-ETE is a potent chemoattractant for eosinophils and neutrophils, and elicits a variety of rapid responses
in these cells. Examples of the responses in these cells in addition to cell migration and tissue infiltration include actin
polymerization, calcium mobilization, integrin expression, shedding of L-selectin, degranulation, and superoxide pro-
duction. The primary target of 5-oxo-ETE is most likely the eosinophil, and among lipid mediators it is the strongest
chemoattractant for these cells. It has been shown to induce transendothelial migration of eosinophils and to induce the
infiltration of both eosinophils and neutrophils into the skin. 5-Oxo-ETE also promotes the survival of eosinophils and
possibly other types of inflammatory cells through, for example, the induction of GM-CSF release from monocytes. 5-
Oxo-ETE is also a chemoattractant for monocytes and has been shown to stimulate the proliferation of prostate tumor cells.
[0004] The biological effects of 5-oxo-ETE are mediated by a Gi protein-coupled receptor termed the OXE receptor.
This receptor is expressed on eosinophils, neutrophils, and monocytes, as well as on prostate tumor cells.
[0005] Eicosanoids produced by the 5-LO pathway are known to be important mediators for inflammatory and allergic
diseases such as asthma, allergic rhinitis, chronic obstructive pulmonary disorder, atopic dermatitis and acne, and have
been shown to play a role in certain cancers such as prostate cancer. The biological effects of 5-oxo-ETE suggest that
agents which block its action may function as therapeutic or prophylactic agents for such diseases. It would be desirable
therefore to be provided with antagonists of the 5-oxo-ETE receptors, such as the OXE receptor.
[0006] US 2008/188532 relates to treating diseases associated with inflammation, in particular respiratory conditions
such as asthma.

SUMMARY OF THE INVENTION

[0007] The present invention relates to novel compounds having activity as antagonists of the 5-oxo-ETE receptors
(for example the OXE receptor), to methods for their preparation, to pharmaceutical compositions containing the com-
pounds, and to the compounds for use in mammals, especially humans, to treat or prevent inflammatory conditions such
as respiratory diseases like asthma. Because of their activity as 5-oxo-ETE receptor antagonists, the compounds of the
present invention are useful as anti-asthmatic, anti-allergic, and anti-inflammatory agents, as well as agents for the
treatment or prevention of cancer, e.g. lung, pancreatic and/or prostate cancer.
[0008] In accordance with the present invention, there is provided herein a compound of Formula

wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3 or H and ethyl;
or Formula
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wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3; or H and ethyl and R5 is H, CH3 or
CH3CH2,
or wherein the compound is selected from compounds

and

[0009] In particular, the invention relates to compounds as described above having an alkyl group selected from the
group consisting of hexyl and 1-hexenyl.
[0010] In a yet further aspect, the invention relates to compounds as described above wherein the aromatic group in
the compound is substituted with halogen.
[0011] In another aspect, the invention relates to compounds shown in Table 1 herein, or pharmaceutically acceptable
salts thereof.
[0012] Pharmaceutical compositions comprising a therapeutically effective amount of the compounds disclosed herein
and a pharmaceutically acceptable carrier are also provided.
[0013] In another aspect, the invention relates to the compounds for use for treating or preventing inflammation or a
disease associated with inflammation in a subject by administering to the subject a therapeutically effective amount of
the compounds or compositions described herein. In an aspect the disease associated with inflammation may be asthma,
allergic rhinitis, COPD or idiopathic pulmonary fibrosis. There are also provided herein the compounds for use for treating
or preventing asthma in a subject by administering to the subject a therapeutically effective amount of the compounds
or compositions described herein. The compounds for use for treating or preventing a respiratory condition in a subject
by administering to the subject a therapeutically effective amount of the compounds or compositions described herein
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are also provided. Such respiratory conditions may or may not be associated with inflammation. In yet another aspect,
the compounds for use for inhibiting the action of eicosanoids in a subject by administering to the subject an effective
amount of the compounds or compositions described herein are provided. In one aspect, the eicosanoid is 5-oxo-ETE.
A subject may be suffering from or susceptible to the disease or condition being treated or prevented.
[0014] Also provided herein are the compounds for use as described hereinabove wherein a subject is treated by
concomitant administration of a compound or composition as disclosed herein and a second agents. A second agent
may be administered at the same time as the compound or composition of the invention or the two may be administered
sequentially. In one aspect, the second agent is an analgesic, anti-inflammatory agent or anti-allergy agent, for example
an NSAID, a bronchodilator or a leukotriene modifier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Having thus generally described the nature of the invention, reference will now be made to the accompanying
drawings, showing by way of illustration, an embodiment or embodiments thereof, and in which:

Fig. 1 shows the chemoattractant effects of 5-oxo-ETE on human eosinophils, wherein (A) shows in vitro effects of
5-oxo-ETE (5oETE) and other lipid mediators such as platelet activating factor (PAF) and leukotrienes LTB4 and
LTD4 on eosinophil migration in Boyden chambers; and (B) control and (C) show effects of intradermal injection of
5-oxo-ETE on eosinophil infiltration into human skin after 24 h;

Fig. 2 shows the effects of compound # 60 on 5-oxo-ETE-induced calcium mobilization in human neutrophils, wherein
calcium transients in responses to 5-oxo-ETE (5oETE) and LTB4 (10 nM of each) were not affected by vehicle (top),
however compound # 60 (1 mM) completely blocked calcium mobilization in response to 5-oxo-ETE but not to LTB4;

Fig. 3 shows the effects of OXE-R antagonists (compound #s are indicated) on Ca++ mobilization in human neutrophils
in response to 5-oxo-ETE (10 nM); an early series of compounds (# 1, 2, 5, 6) along with the more potent compound
# 60 are shown in panel A, and the compounds (# 60, 103, 107, and 111) are shown in panel B.

Fig. 4 shows the effects of 5-oxo-ETE antagonists on 5-oxo-ETE-induced actin polymerization and chemotaxis,
wherein in (A) granulocytes were incubated with different concentrations of compound # 60 (A) and compound # 2
(•) for 5 min and then incubated with 5-oxo-ETE for a further 20 s; actin polymerization was measured in eosinophils
by flow cytometry; and in (B) the effects of compound # 60 (m) and compound # 103 (•) on neutrophil migration
induced by 5-oxo-ETE (100 nM) was measured in microchemotaxis chambers.

Fig. 5 shows the concentrations of compounds # 60 and 103 in blood following oral administration by gavage. Panel
A: Cpd # 60 was measured for up to 6 h following administration of a dose of 30 mg/kg (m), whereas compound #
103 was measured for 1 h after an identical dose (•). The blood levels of compound # 103 were also measured for
up to 6 h after a dose of 10 mg/kg (s). Panel B: The levels of compound # 103 were measured in blood 1 h after
oral administration of doses of 5, 10, and 30 mg/kg.

DETAILED DESCRIPTION

[0016] We report herein a series of novel synthetic compounds that act as antagonists of the 5-oxo-ETE receptors,
such as the OXE receptor, and block biological responses to eicosanoids such as 5-oxo-ETE. These compounds rep-
resent the first 5-oxo-ETE receptor antagonists identified. Because of their activity as 5-oxo-ETE receptor antagonists,
these compounds have use as therapeutic and/or prophylactic agents for any disease involving eosinophil or neutrophil
infiltration into tissue or characterized by tissue eosinophilia. For example, the compounds and compositions of the
present invention are useful as anti-asthmatic, anti-allergic, and anti-inflammatory agents.
[0017] As used herein, a "receptor antagonist" is a compound having the ability to inhibit the intracellular signal trans-
duction caused by a stimulation of the receptor by a ligand. Receptor antagonists may act by a variety of mechanisms,
such as blocking binding of a ligand to the receptor, blocking activation of the receptor by a ligand, and so on.

Compounds of the Invention

[0018] The present invention relates to heterocyclic and aromatic compounds that inhibit the 5-Oxo-ETE receptors.
These molecules are characterized by the Formula



EP 2 427 430 B1

5

5

10

15

20

25

30

35

40

45

50

55

wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3 or H and ethyl;
or Formula

wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3; or H and ethyl and R5 is H, CH3 or
CH3CH2 or
wherein the compound is selected from compounds

and
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[0019] The term "halogen" means a halogen atom such as fluorine, chlorine, bromine, or iodine.
[0020] The term "alkyl" represents a straight or branched, saturated or unsaturated chain having a specified total
number of carbon atoms. Examples of alkyl groups include, but are not limited to, C1-10 alkyl groups. Examples of C1-10
alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-
methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-me-
thyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-
1-butyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl.
[0021] It will be appreciated by those skilled in the art that compounds, depending on the substituents, may contain
one or more chiral centers and thus exist in the form of many different isomers, optical isomers (i.e. enantiomers) and
mixtures thereof including racemic mixtures. All such isomers, enantiomers and mixtures thereof including racemic
mixtures are included within the scope of the invention.
[0022] In one embodiment of the invention, the compounds of formulae (I) to (IX) are as follows: n=0; X1, X2, X3 and
X 4 are independently H, Cl or CF3; R1= H and R2 is a hydrophobic group as defined herein; R3 is a second hydrophobic
group including but not limited to C1-20 alkyl , C2-20 alkynyl or C2-20 alkynyl optionally interrupted by a carbonyl group
(e.g. forming an acyl group with N; optionally interrupted by one or more chiral carbon atoms).
[0023] Examples for the group

are:

and

[0024] Examples for the group

are
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and

[0025] In the compounds of the invention, the aromatic group may be optionally substituted with a halogen. As used
herein, the term "halogen" includes F, Cl, Br or I.
[0026] It is intended that the definitions of any substituent (e.g. R1, R2, R3, R4, X1, X2, X3, X4,) in a particular compound
are independent of the definitions of the other substituents.
[0027] Substituents may be referred to with or without a subscript, for example "R1" or "R1"; these terms are inter-
changeable.
[0028] Other representative compounds of the invention are shown in Table 1 below:

Table 1. Representative compounds of the invention

Compound No. Structure

1

2

3

4

5

6
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(continued)

Compound No. Structure

7

8

10

11

12

14 comparative
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(continued)

Compound No. Structure

16 comparative

17 comparative

18 comparative

19 comparative

20 comparative

21
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(continued)

Compound No. Structure

22 comparative

23 comparative

25 comparative

26 comparative

27 comparative

28 comparative
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(continued)

Compound No. Structure

29

30 comparative

31 comparative

32 comparative

33 comparative

34 comparative
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(continued)

Compound No. Structure

36

37 comparative

38 comparative

39 comparative

40 comparative

41 comparative

42 comparative

43 comparative



EP 2 427 430 B1

13

5

10

15

20

25

30

35

40

45

50

55

(continued)

Compound No. Structure

44 comparative

45 comparative

46 comparative

47 comparative

48 comparative

49 comparative

50 comparative

51 comparative
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(continued)

Compound No. Structure

52 comparative

53 comparative

56

57

58 comparative
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(continued)

Compound No. Structure

59 comparative

60

61 comparative

62 comparative

73 comparative

76 comparative
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(continued)

Compound No. Structure

77 comparative

78 comparative

79 comparative

87 comparative

88 comparative

89 comparative

90 comparative

91 comparative
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(continued)

Compound No. Structure

93 comparative

94 comparative

97 comparative

100

101

102
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(continued)

Compound No. Structure

103
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105 comparative

106 comparative

107
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(continued)

Compound No. Structure

108 comparative

109 comparative

110 comparative

111

112
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Compound No. Structure
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114 comparative

115 comparative

116 comparative

117 comparative
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[0029] It should be understood that references to the compounds of the invention described herein are meant to also
include the pharmaceutically acceptable salts as well as acidic and basic forms of the compounds.
[0030] Some of the compounds described herein contain one or more centers of asymmetry and may thus give rise
to diastereoisomers and optical isomers. The present invention is meant to encompass such possible diastereoisomers
as well as their racemic and resolved, optically active forms. Optically active (R) and (S) isomers may be resolved using
conventional techniques.
[0031] Some of the compounds described herein contain olefinic double bonds, and unless specified otherwise, are
meant to include both E and Z geometric isomers.

Pharmaceutical Compositions

[0032] The pharmaceutical compositions of the present invention comprise the compounds of the invention described
herein, in particular a compound of Table 1 or a pharmaceutically acceptable salt thereof, as an active ingredient, and
may also contain a pharmaceutically acceptable carrier. The term "pharmaceutically acceptable salts" refers to salts
prepared from pharmaceutically acceptable non-toxic bases including inorganic bases and organic bases. Salts derived
from inorganic bases include aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic
salts, manganous, potassium, sodium, zinc and the like. Particularly preferred are the ammonium, calcium, magnesium,
potassium and sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as arginine, betaine, caffeine, choline, N,N’-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine; polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,
tromethamine and the like.
[0033] When the compound of the present invention is basic, salts may be prepared from pharmaceutically acceptable
non-toxic acids, including inorganic and organic acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsul-
fonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, man-
delic, methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid
and the like. Particularly preferred are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric and tartaric acids.
[0034] Any suitable route of administration may be employed for providing a mammal, especially a human with an
effective dosage of a compound or composition of the present invention. For example, oral, rectal, topical, parenteral,
ocular, pulmonary, nasal, and the like may be employed. Dosage forms include tablets, troches, dispersions, suspensions,
solutions, capsules, creams, ointments, aerosols, and the like.
[0035] The compositions include compositions suitable for oral, rectal, topical, parenteral (including subcutaneous,
intramuscular, and intravenous), ocular (ophthalmic), pulmonary (nasal or buccal inhalation), or nasal administration,
although the most suitable route in any given case will depend on the nature and severity of the conditions being treated
and on the nature of the active ingredient. They may be conveniently presented in unit dosage form and prepared by
any of the methods well-known in the art of pharmacy.
[0036] For administration by inhalation, the compounds of the present invention are conveniently delivered in the form
of an aerosol spray presentation from pressurized packs or nebulisers. The compounds may also be delivered as powders
which may be formulated and the powder composition may be inhaled with the aid of an insufflation powder inhaler
device. The preferred delivery system for inhalation is a metered dose inhalation (MDI) aerosol, which may be formulated
as a suspension or solution of a compound of the invention in suitable propellants, such as fluorocarbons or hydrocarbons.
[0037] Suitable topical formulations of the compounds and compositions of the invention include transdermal devices,
aerosols, creams, ointments, lotions, dusting powders, and the like.

(continued)

Compound No. Structure

118 comparative
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[0038] In practical use, the compounds of the invention can be combined as the active ingredient in intimate admixture
with a pharmaceutical carrier according to conventional pharmaceutical compounding techniques. The carrier may take
a wide variety of forms depending on the form of preparation desired for administration, e.g., oral or parenteral (including
intravenous). In preparing the compositions for oral dosage form, any of the usual pharmaceutical media may be em-
ployed, such as, for example, water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the like
in the case of oral liquid preparations, such as, for example, suspensions, elixirs and solutions; or carriers such as
starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, binders, disintegrating agents and
the like in the case of oral solid preparations such as, for example, powders, capsules and tablets, with the solid oral
preparations being preferred over the liquid preparations. Because of their ease of administration, tablets and capsules
represent the most advantageous oral dosage unit form in which case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be coated by standard aqueous or non-aqueous techniques.
[0039] In addition to the common dosage forms set out above, the compounds of the invention may also be administered
by controlled release means and/or delivery devices such as those described in U.S. Pat. Nos. 3,845,770; 3,916,899;
3,536,809; 3,598,123; 3,630,200 and 4,008,719.
[0040] Pharmaceutical compositions of the present invention suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets each containing a predetermined amount of the active ingredient, as
a powder or granules or as a solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-water emulsion
or a water-in-oil liquid emulsion. Such compositions may be prepared by any of the methods of pharmacy but all methods
include the step of bringing into association the active ingredient with the carrier which constitutes one or more necessary
ingredients. In general, the compositions are prepared by uniformly and intimately admixing the active ingredient with
liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the product into the desired pres-
entation. For example, a tablet may be prepared by compression or molding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine, the active ingredient in a free-
flowing form such as powder or granules, optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
agent. Molded tablets may be made by molding in a suitable machine, a mixture of the powdered compound moistened
with an inert liquid diluent. For example, in an embodiment each tablet may contain from about 2.5 mg to about 500 mg
of the active ingredient and each cachet or capsule may contain from about 2.5 to about 500 mg of the active ingredient.
[0041] The magnitude of prophylactic or therapeutic dose of a compound of the invention will, of course, vary with the
nature of the severity of the condition to be treated and with the particular compound of the invention and its route of
administration. It will also vary according to the age, weight and response of the individual patient. In general, the daily
dose range for treating respiratory diseases (which may or may not be associated with inflammation), or for anti-asthmatic,
anti-allergic or anti-inflammatory use, lie within the range of from about 0.001 mg to about 100 mg per kg body weight
of a mammal, preferably 0.01 mg to about 10 mg per kg, and most preferably 0.1 to 1 mg per kg, in single or divided
doses. On the other hand, it may be necessary to use dosages outside these limits in some cases.
[0042] For use where a composition for intravenous administration is employed, in an embodiment a suitable dosage
range for treating respiratory diseases, or for anti-asthmatic, anti-inflammatory or anti-allergic use, is from about 0.001
mg to about 25 mg (preferably from 0.01 mg to about 1 mg) of a compound of the invention per kg of body weight per day.
[0043] In the case where an oral composition is employed, in an embodiment a suitable dosage range for treating
respiratory diseases, or for anti-asthmatic, anti-inflammatory or anti-allergic use, is, e.g. from about 0.01 mg to about
100 mg of a compound of the invention per kg of body weight per day, preferably from about 0.1 mg to about 10 mg per kg.
[0044] For the treatment of diseases of the eye, ophthalmic preparations for ocular administration comprising 0.001-1%
by weight solutions or suspensions of the compounds of the invention in an acceptable ophthalmic formulation may be
used in an embodiment.

The compounds for use and Medical Uses

[0045] Metabolites of arachidonic acid such as 5-oxo-ETE and other eicosanoids are potent chemoattractants for
eosinophils and neutrophils both in vitro and in vivo, and stimulate a variety of responses in these cells, such as actin
polymerization, calcium mobilization, integrin expression and degranulation (Powell and Rokach, Progress in Lipid Re-
search 44: 154-183 (2005)). 5-Oxo-ETE is also a chemoattractant for monocytes and has been shown to stimulate the
proliferation of tumor cells. Through their effects on both cell migration and survival, eicosanoids such as 5-oxo-ETE
are involved in the pathogenesis of diseases involving eosinophils, including asthma and other inflammatory diseases.
They may also be involved in the growth of cancers, e.g. the progression of tumors, e.g. tumors of the prostate. Accordingly
the compounds and compositions provided herein are useful for the therapy or prophylaxis of eosinophilic and inflam-
matory conditions. In some embodiments, the compounds and compositions of the invention are useful for the therapy
or prophylaxis of cancer, e.g. prostate cancer.
[0046] There are many diseases or conditions that are inflammatory in their nature. For example, inflammatory diseases
that affect the population include asthma, allergic rhinitis, chronic obstructive pulmonary disease, idiopathic pulmonary
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fibrosis, and rhinitis. Inflammation is also a common cause of pain. Inflammatory pain may arise for numerous reasons,
such as infection, surgery or other trauma. The term "inflammation" will be understood by those skilled in the art to
include any condition characterised by a localised or a systemic protective response, which may be elicited by physical
trauma, infection, chronic diseases, such as those mentioned hereinbefore, and/or chemical and/or physiological reac-
tions to external stimuli (e.g. as part of an allergic response). Any such response, which may serve to destroy, dilute or
sequester both the injurious agent and the injured tissue, may be manifest by, for example, heat, swelling, pain, redness,
dilation of blood vessels and/or increased blood flow, invasion of the affected area by white blood cells, loss of function
and/or any other symptoms known to be associated with inflammatory conditions. The term "inflammation" will thus also
be understood to include any inflammatory disease, disorder or condition per se, any condition that has an inflammatory
component associated with it, and/or any condition characterised by inflammation as a symptom, insofar as it is related
to a respiratory disease or condition, including inter alia acute, chronic, ulcerative, specific, allergic and necrotic inflam-
mation, and other forms of inflammation known to those skilled in the art. The term thus also includes, for the purposes
of this invention, inflammatory pain, pain generally and/or fever.
[0047] Accordingly, compounds and compositions of the invention may be used in the treatment or prevention of
inflammation. In an aspect, the compounds and compositions of the invention are used in the treatment or prevention
of respiratory conditions, asthma, chronic obstructive pulmonary disease, pulmonary fibrosis, inflammatory pain, fever,
viral infections (e.g. influenza, common cold), allergic rhinitis, allergic disorders, rhinitis, and any other respiratory disease
with an inflammatory component, characterized by inflammation or characterized by eosinophilia. It is also contemplated
that the compounds and compositions of the invention are used in the treatment or prevention of cancer, for example
prostate cancer.
[0048] Asthma is a common chronic disorder of the airways that is complex and characterized by variable and recurring
symptoms including airflow obstruction, bronchoconstriction and an underlying inflammation. Treatment regimens for
asthma vary depending on the severity of the condition. As used herein, the term "asthma" includes all types of asthma,
including without limitation: mild, moderate and severe asthma; exercise-induced asthma; aspirin-induced asthma; ex-
trinsic or allergic asthma; intrinsic or non-allergic asthma; occupational asthma; cough-variant asthma; nocturnal asthma;
child-onset asthma; and adult-onset asthma.
[0049] Another common disease of the airways with inflammatory and bronchoconstrictive components is chronic
obstructive pulmonary disease (COPD). COPD refers to a group of diseases of the lungs in which the airways become
narrowed, typically due to an abnormal inflammatory response in the lungs. Non-limiting examples of COPD include
bronchitis and emphysema. Idiopathic pulmonary fibrosis (IPF) is another lung disease also involving eicosanoids.
[0050] Allergic rhinitis is an inflammation of the nasal passages, usually associated with watery nasal discharge and
itching of the nose and eyes. Allergies occur when the immune system overreacts to particles in the air and produces
an allergic reaction.
[0051] Compounds and compositions of the invention are indicated both in the therapeutic and/or prophylactic treatment
of the diseases and conditions discussed herein. Accordingly, in an aspect of the present invention, there are provided
the compounds for use for treatment or prevention of inflammation or of a respiratory disease or condition associated
with inflammation, which use comprises administration of a compound or composition of the invention to a subject. In
accordance with another aspect, there are provided the compounds for use for treatment or prevention of a disease by
inhibition of eicosanoids such as 5-oxo-ETE and 5-HETE, which use comprises administration of a compound or com-
position of the invention to a subject. According to another aspect of the present invention, there are provided the
compounds for use for inhibiting eicosanoids such as 5-oxo-ETE and 5-HETE and/or the 5-oxo-ETE receptors, such as
the OXE receptor, which use comprises ministration of a compound or composition of the invention to a subject. In
another aspect, respiratory diseases or conditions which are not associated with inflammation are treated or prevented
by administration of the compounds and/or compositions disclosed herein to a subject.
[0052] It should be understood that, in addition to blocking biological responses to 5-oxo-ETE and 5-HETE, the com-
pounds and compositions of the invention may block biological responses to other related eicosanoids which can also
act as ligands for the OXE receptor. Thus "eicosanoid", as used herein, means a substance derived from a fatty acid
having 20 carbon atoms, such as eicosanoic acid, and in an aspect, a fatty acid in which the 8th position is unsaturated.
Non-limiting examples of eicosanoids which are encompassed in the uses presented herein include 5-oxo-ETE, 5-HETE,
5-HPETE, arachidonic acid, 5-oxo-ETrE (5-oxo-6E,8Z,11Z-eicosatrienoic acid), 5-HETrE (5-hydroxy-6E,8Z,11Z-eico-
satrienoic acid), eicosa-5Z, 8Z, 11Z-trienoic acid, 5-oxo-EDE (5-oxo-6E,8Z-eicosadienoic acid), and eicosa-5Z,8Z-di-
enoic acid. In addition, certain 18-carbon polyunsaturated fatty acids are included, e.g. 5-oxo-ODE (5-oxo-6E,8Z-octa-
decadienoic acid), 5-HODE (5-hydroxy-6E,8Z-octadecadienoic acid), and sebaleic acid (5Z,8Z-octadecadienoic acid).
[0053] In yet another aspect of the present invention there are provided the compounds for use for treatment or
prevention of a respiratory disease, which use comprises administration of a compound or composition of the invention
to a subject.
[0054] In a further aspect of the present invention, there are provided the compounds for use for treatment or prevention
of asthma, which use comprises administration of a compound or composition of the invention to a subject.
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[0055] In another aspect, there are provided the compounds for use for treatment or prevention of an inflammatory
disease, which use comprises administration of a compound or composition of the invention to a subject, wherein the
inflammatory disease is selected from the group consisting of asthma, allergic rhinitis, COPD, and idiopathic pulmonary
fibrosis. As mentioned above, eicosanoids acting through the OXE receptor mediate migration of eosinophils and neu-
trophils. Further described is a method for inhibiting migration of eosinophils and neutrophils, comprising administration
of a compound or composition of the invention to a subject. Treatment or prevention of disease states which are expected
to be alleviated by inhibition of eosinophil or neutrophil migration is also envisaged.
[0056] It has been shown that 5-oxo-ETE can stimulate proliferation of prostate tumor cells and the OXE receptor is
expressed on prostate tumor cells. Metabolites of arachidonic acid including HETEs and oxo-ETEs have been shown
to increase growth and promote survival of a variety of cancers, including lung, pancreatic and prostate cancer. Moreover
5-hydroxyeicosatetraenoids are the principal arachidonic acid metabolite in prostate cancer cells (see e.g. WO
2007/025254 and US 2005/0106603 for review of the role of G-protein coupled eicosanoid receptors in cancer). These
findings indicate a role for the 5-oxo-ETE receptor antagonists of the present invention in treatment or prevention of
prostate cancer, as well as induction of apoptosis in prostate cancer cells.
[0057] Thus, the compounds and compositions presented herein may be used for the treatment or prevention of
cancer, including lung, pancreatic and/or prostate cancer. Further described is a method of treatment or prevention of
prostate cancer, which method comprises administration of a compound or composition of the invention to a subject,
e.g. a human subject in need thereof. Further described is a method for inducing apoptosis in a cancer cell, e.g. a prostate
cancer cell, comprising administration of a compound or composition of the invention to a subject.
[0058] As used herein, "subject" includes mammals, including humans.
[0059] In an embodiment, the uses disclosed herein comprise administration of a therapeutically effective amount of
a compound or composition of the invention, to a subject in need thereof. A subject "in need thereof" is a subject suffering
from or susceptible to the disease or condition in question. The term "therapeutically effective amount" refers to an
amount of a compound which confers a therapeutic effect on the treated subject. The effect may be objective (i.e.
measurable by some test or marker) or subjective (i.e. the subject gives an indication of or feels an effect). The term
"effective amount" refers to an amount of a compound which is sufficient to produce the desired result or has the desired
biological effect.
[0060] Use of the compounds of the invention in the manufacture of a medicament for treating the diseases disclosed
herein are also encompassed, as are compositions for use for treating or preventing the described diseases.

Combinations with Other Therapeutic Agents

[0061] In the methods and uses of the present invention the compounds of the invention can also be administered
concomitantly with other therapeutic agents. In an embodiment, the present invention provides the compounds for use
for preventing or treating inflammatory conditions, e.g. asthma, allergies, COPD, etc., that includes concomitantly ad-
ministering to a subject in need thereof an effective amount of a first agent comprising the compounds and compositions
of the invention, and a second agent.
[0062] The second agent may be, for example, an agent having analgesic, anti-inflammatory and/or anti-allergic
properties. Non-limiting examples of second agents contemplated for use in the methods of the invention include:
cyclooxygenase inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs) such as acetyl salicylic acid, ibuprofen and
naproxen, and peripheral analgesic agents. Compounds and pharmaceutical compositions comprising the compounds
of the invention may also be used in combination with leukotriene modifiers, e.g. inhibitors of the biosynthesis of the
leukotrienes, such as zileuton (Zyflo®), and leukotriene antagonists such as montelukast (Singulair®) and zafirlukast
(Accolate®). Other types of agents which may be useful in combination with the compounds of the present invention
include anticholinergics, bronchodilators, corticosteroids, beta-2 agonists and other anti-asthmatic drugs such as calcium
antagonists.
[0063] Concomitant administration includes co-administration (simultaneous administration of a first and second agent)
and sequential administration (administration of a first agent, followed by the second agent, or administration of the
second agent, followed by the first agent). The combination of agents used within the methods described herein may
have a therapeutic additive or synergistic effect on the condition(s) or disease(s) targeted for treatment. The combination
of agents used within the methods described herein also may reduce a detrimental effect associated with at least one
of the agents when administered alone or without the other agent(s). For example, the toxicity of side effects of one
agent may be attenuated by the other, thus allowing a higher dosage, improving patient compliance, or improving
therapeutic outcome. Physicians may achieve the clinical benefits of previously recognized drugs while using lower
dosage levels, thus minimizing adverse side effects. In addition, two agents administered simultaneously and acting on
different targets may act synergistically to modify or ameliorate disease progression or symptoms.
[0064] Examples of NSAIDs which may be co-administered include, but are not limited to: acetyl salicylic acid, amfenac
sodium, aminoprofen, anitrazafen, antrafenine, auranofin, bendazac lysinate, benzydanine, beprozin, broperamole, buf-
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ezolac, cinmetacin, ciproquazone, cloximate, dazidamine, deboxamet, delmetacin, detomidine, dexindoprofen, diac-
erein, diclofenac, di-fisalamine, difenpyramide, emorfazone, enfenamic acid, enolioam, epirizole, etersalate, etodolac,
etofenamate, fanetizole mesylate, fenclorac, fenbufen, fenoprofen, flurbiprofen, fendosal, fenflumizole, feprazone,
floctafenine, flunixin, flunoxaprofen, fluproquazone, fopirtoline, fosfosal, furcloprofen, glucametacin, guaimesal, ibupro-
fen, ibuproxam, indomethacin, isofezolac, isonixim, isoprofen, isoxicam, ketoprofen, lefetamine HCl, leflunomide, lofemi-
zole, lonazolac calcium, lotifazole, loxoprofen, lysin clonixinate, meclofenamate sodium, meseclazone, nabumetone,
nictindole, nimesulide, naproxen, phenylbutazone, piroxicam, sulindac, orpanoxin, oxametacin, oxapadol, perisoxal ci-
trate, pimeprofen, pimetacin, piproxen, pirazolac, pirfenidone, proglumetacin maleate, proquazone, pyridoxiprofen, su-
doxicam, talmetacin, talniflumate, tenoxicam, thiazolinobutazone, thielavin B, tiaramide HCl, tiflamizole, timegadine,
tolmetin, tolpadol, tryptamid and ufenamate.

EXAMPLES

[0065] The present invention will be more readily understood by referring to the following examples, which are provided
to illustrate the invention and are not to be construed as limiting the scope thereof in any manner.
[0066] Unless defined otherwise or the context clearly dictates otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to which this invention belongs. It
should be understood that any methods and materials similar or equivalent to those described herein can be used in
the practice or testing of the invention.

METHODS OF SYNTHESIS

[0067] Compounds of the invention can be prepared according to the synthetic routes outlined below and by following
the methods described herein.
[0068] For example, compounds having the following structure, wherein the substituents are as described, may be
made according to the scheme shown:
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[0069] In another example, compounds having the following structure, wherein the substituents are as described, may
be made according to the scheme shown:
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EXAMPLE 1.

[0070] Compound #12 (5-(2-Hex-1-enyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the following procedure:

Step 1 (2-Hex-1-enyl-1H-indole)

[0071] To a suspension of pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes. A solution of 1 H-indole-2-carbaldehyde in THF was added to the reaction mixture and stirred
for 3 hours. The reaction was treated with saturated ammonium chloride and ethyl acetate. The product was purified by
column chromatography.

Step 2 (5-(2-Hex-1-enyl-indol-1-yl)-5-oxo-pentanoic acid)

[0072] To a solution of 2-hex-1-enyl-1H-indole in DMSO was added KOH at RT and this was stirred for 30 minutes.
Dihydro-pyran-2,6-dione was added to the reaction mixture and stirred for 3 hours. The reaction was treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 2. (comparative)

[0073] Compound #17 (5-(5-Hex-1-enyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared by using the same
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procedure as for compound #12 using 1 H-indole-5-carbaldehyde in step 1 and 4-methyl-dihydro-pyran-2,6-dione in
step 2.

EXAMPLE 3.

[0074] Compound # 1 (5-(2-Hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the following procedure:

Step 1

[0075] To a suspension of pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes. The solution of 1 H-indole-2-carbaldehyde in THF was added to the reaction mixture and
stirred for 3 hours. The reaction was treated with saturated ammonium chloride and ethyl acetate. The product was
purified by column chromatography.

Step 2 (2-Hexyl-1H-indole)

[0076] 2-Hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure until the hydrogen gas consumption was stopped
completely. The reaction mixture was filtered through Celite. The solvent was evaporated to afford the product.

Step 3 (5-(2-Hexyl-indol-1-yl)-5-oxo-pentanoic acid)

[0077] To a solution of 2-hexyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to
this mixture dihydro-pyran-2,6-dione was added and stirred for 3 hours. The reaction was treated with saturated ammo-
nium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 4.

[0078] Compound #7 (5-(3-Hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared similarly using the same procedure
as described above for compound #1 using 1H-indole-3-carbaldehyde in step 1.

EXAMPLE 5. (comparative)

[0079] Compound #18 (5-Oxo-5-(2-pentyl-indol-1-yl)-pentanoic acid) was prepared similarly using the same procedure
as described above for compound #1 by using butyl-triphenyl-phosphonium bromide in step 1.

EXAMPLE 6.

[0080] Compound #14 (4-(2-Hexyl-indol-1-yl)-4-oxo-butyric acid) was prepared similarly using the same procedure
as described above for compound #1 by using dihydro-furan-2,5-dione in step 3.

EXAMPLE 7. (comparative)

[0081] Compound #16 (4-(2-Hexyl-indol-1-yl)-butyric acid) was prepared similarly using the same procedure as de-
scribed above for compound #1 but by using dihydro-furan-2-one in step 3.

EXAMPLE 8.

[0082] Compound #2 (5-(2-Hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared using the following proce-
dure:

Step 1 (2-Hex-1-enyl-1H-indole)

[0083] To a suspension of pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes. A solution of 1H-indole-2-carbaldehyde in THF was added to the reaction mixture and stirred
for 3 hours. The reaction was treated with saturated ammonium chloride and ethyl acetate. The product was purified by
column chromatography.
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Step 2 (2-Hexyl-1 H-indole)

[0084] 2-hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure until the hydrogen gas consumption was stopped
completely. The reaction mixture was filtered through Celite. The solvent was evaporated to afford the product.

Step 3 (5-(2-Hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid)

[0085] To a solution of 2-hexyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to
this mixture, 4-methyl-dihydro-pyran-2,6-dione was added and stirred for 3 hours. The reaction was treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 9. (comparative)

[0086] Compound #19 (3-Methyl-5-oxo-5-(2-pentyl-indol-1-yl)-pentanoic acid) was prepared similarly as described
above for compound #2 by using butyl-triphenyl-phosphonium bromide in step 1.

EXAMPLE 10. (comparative)

[0087] Compound #37 ({1-[2-(2-Hexyl-indol-1-yl)-2-oxo-ethyl]-cyclopropyl}-acetic acid) was prepared similarly as de-
scribed above for compound #2 by using 6-Oxa-spiro[2.5]octane-5,7-dione in step 3.

EXAMPLE 11.

[0088] Compound #8 (5-(1-Hexyl-1H-indol-3-yl)-5-oxo-pentanoic acid) was prepared using the following procedure:

Step 1 (1-Hexyl-1H-indole)

[0089] To a solution of 1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to this mixture,
1-bromo-hexane was added and stirred for 3 hours. The reaction was treated with saturated ammonium chloride and
ethyl acetate. The product was purified by column chromatography.

Step 2 (5-(1-Hexyl-1H-indol-3-yl)-5-oxo-pentanoic acid methyl ester)

[0090] To a solution of 1-hexyl-1H-indole in methylene chloride at 0 °C was added dimethyl aluminum chloride solution
in hexane. The reaction mixture was stirred for 30 minutes. To the above reaction mixture was added 4-chlorocarbonyl-
butyric acid methyl ester at 0 °C and the reaction mixture was stirred for 3 hours. The reaction was treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.

Step 3

[0091] To a solution of 5-(1-hexyl-1H-indol-3-yl)-5-oxo-pentanoic acid methyl ester in isopropanol and water was added
LiOH and stirred for 3 hours. The reaction was treated by 1M HCL and ethyl acetate. The product was purified by column
chromatography.

EXAMPLE 12.

[0092] Compound #11 (5-(3-Hexyl-1-methyl-1H-indol-2-yl)-5-oxo-pentanoic acid) was prepared using the following
procedure:

Step 1 (3-Hex-1-enyl-1H-indole)

[0093] To a suspension of pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes. A solution of 1 H-indole-3-carbaldehyde in THF was added to the reaction mixture and stirred
for 3 hours. The reaction was treated with saturated ammonium chloride and ethyl acetate. The product was purified by
column chromatography.
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Step 2 (3-Hexyl-1H-indole)

[0094] 3-Hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until the hydrogen gas con-
sumption was completely stopped. The reaction mixture was filtered through celite. The solvent was evaporated to afford
the product.

Step 3 (3-Hexyl-1-methyl-1H-indole)

[0095] To a solution of 3-hexyl-1H-Indole in DMSO was added KOH at RT and was stirred for 30 minutes. Iodomethane
was added to the above mixture and stirred for 3 hours. The reaction was treated with saturated ammonium chloride
and ethyl acetate. The product was purified by column chromatography.

Step 4 (5-(3-Hexyl-1-methyl-1H-indol-2-yl)-5-oxo-pentanoic acid methyl ester)

[0096] To a solution of 3-hexyl-1-methyl-1H-indole in methylene chloride at 0 °C was added dimethyl aluminum chloride
solution in hexane. The reaction mixture was stirred for 30 minutes. To this solution 4-chlorocarbonyl-butyric acid methyl
ester was added at 0 °C and the reaction mixture was stirred for 3 hours. The reaction was treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.

Step 5 (5-(3-Hexyl-1-methyl-1H-indol-2-yl)-5-oxo-pentanoic acid)

[0097] To a solution of 5-(3-hexyl-1-methyl-1H-indol-2-yl)-5-oxo-pentanoic acid methyl ester in isopropanol and water
was added LiOH and stirred for 3 hours. The reaction was treated with 1M HCL and ethyl acetate. The product was
purified by column chromatography.

EXAMPLE 13.

[0098] Compound #3 (5-(2-Hexyl-indol-1-yl)-3(R)-methyl-5-oxo-pentanoic acid) was prepared using the following pro-
cedure:

Step 1 (2-Hex-1-enyl-1H-indole)

[0099] To a suspension of pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes. A solution of 1H-indole-2-carbaldehyde in THF was added to the reaction mixture and stirred
for 3 hours. The reaction was treated with saturated ammonium chloride and ethyl acetate. The product was purified by
column chromatography.

Step 2 (2-Hexyl-1H-indole)

[0100] 2-Hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until the hydrogen gas con-
sumption was completely stopped. The reaction mixture was filtered through Celite. The solvent was evaporated to
afford the product.

Step 3 (5-(2-Hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid methyl ester)

[0101] In flask A postassium-tert-butoxide solution in THF was added to a solution of 2-hexyl-1H-indole and stirred
for 30 minutes. In another flask B trifluoro acetic anhydride was added to a solution of 3(R)-methyl-pentanedioic acid
monomethyl ester in methylene chloride and stirred for 20 minutes. The solution in flask A was transferred to solution
in flask B and the reaction mixture was stirred for 3 hours. The reaction was treated with saturated ammonium chloride
and ethyl acetate. The product was purified by column chromatography.

Step 4 (5-(2-Hexyl-indol-1-yl)-3(R)-methyl-5-oxo-pentanoic acid)

[0102] To a solution of 5-(2-hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid methyl ester in hexane and buffer was
added lipase and was stirred for 24 hours. The reaction mixture was treated with saturated ammonium chloride and
ethyl acetate. The product was purified by column chromatography.



EP 2 427 430 B1

31

5

10

15

20

25

30

35

40

45

50

55

EXAMPLE 14.

[0103] Compound #4 (5-(2-Hexyl-indol-1-yl)-3(S)-methyl-5-oxo-pentanoic acid) was prepared by using the same pro-
cedure as described above for compound #3 but in step 3, 3(S)-methyl-pentanedioic acid monomethyl ester was used
in flask B.

EXAMPLE 15. (comparative)

[0104] Compound #20 (5-Oxo-5-(2-undec-1-enyl-indol-1-yl)-pentanoic acid) was prepared using the following proce-
dure:

Step 1 (2-Undec-1-enyl-1H-indole)

[0105] To a suspension of decyl-triphenyl-phosphonium bromide in THF was added NaHMDS in THF and the mixture
was stirred for 30 minutes. A solution of 1H-indole-2-carbaldehyde was added to the reaction mixture and stirred for 3
hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate. The product was purified
by column chromatography.

Step 2 (5-Oxo-5-(2-undec-1-enyl-indol-1-yl)-pentanoic acid)

[0106] To a solution of 2-undecyl-1 H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. To this
mixture was added dihydro-pyran-2,6-dione and stirred for 3 hours. The reaction mixture was treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.
[0107] Compound #32 (5-(7-Hex-1-enyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as
described above for compound #20 by using 1 H-indole-7-carbaldehyde, pentyl-triphenyl-phosphonium bromide and
LIHMDS in step 1.
[0108] Compound #28 (5-(5-hex-1-enyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as
described above for compound #20 by using 1 H-indole-5-carbaldehyde and pentyl-triphenyl-phosphonium bromide with
LIHMDS in step 1.

EXAMPLE 16. (comparative)

[0109] Compound #23 (5-Oxo-5-(2-undecyl-indol-1-yl)-pentanoic acid) was prepared using the following procedure:

Step 1 (2-Undec-1-enyl-1H-indole)

[0110] The same procedure as step 1 for compound #20 was used.

Step 2 (2-undecyl-1 H-indole)

[0111] 2-Undec-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution.
The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until the hydrogen gas
consumption was completely stopped. The reaction mixture was filtered through celite. The solvent was evaporated to
afford the desired product.

Step 3 (5-Oxo-5-(2-undecyl-indol-1-yl)-pentanoic acid)

[0112] To a solution of 2-undecyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to
this mixture was dihydro-pyran-2,6-dione and stirred for 3 hours. The reaction mixture was treated with saturated am-
monium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 17. (comparative)

[0113] Compound #22 (3,3-Dimethyl-5-oxo-5-(2-undecyl-indol-1-yl)-pentanoic acid) was prepared by the same pro-
cedure as described above for compound #23 by using 4,4-dimethyldihydro-2H-pyran-2,6(3H)-dione in step 3.
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EXAMPLE 18. (comparative)

[0114] Compound #25 (5-(2-Octyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as de-
scribed above for compound #23 but in step 1 heptyl tripheyl phosponium iodide was used.

EXAMPLE 19. (comparative)

[0115] Compound #26 (5-(2-Butyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as de-
scribed above for compound #23 but in step 1 propyl-tripheyl-phosponium iodide was used.

EXAMPLE 20. (comparative)

[0116] Compound #33 (5-(2-Heptyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as de-
scribed above for compound #23 by using hexyl-tripheyl-phosponium iodide in step 1.

EXAMPLE 21.

[0117] Compound #27 (5-(7-Hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using same procedure as described
above for compound #23 by using pentyl-tripheyl-phosponium bromide and 1H-indole-7-carbaldehyde in step 1.

EXAMPLE 22. (comparative)

[0118] Compound #30 (5-(5-Hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as de-
scribed above for compound #23 by using pentyl-tripheyl-phosponium bromide and 1H-indole-5-carbaldehyde in step 1.

EXAMPLE 23.

[0119] Compound #29 (5-(5-Chloro-2-hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure
as described above for compound #23 by using 1 pentyl-tripheyl-phosponium bromide and 5-chloro-1H-indole-2-car-
baldehyde in step 1.

EXAMPLE 24. (comparative)

[0120] Compound #31 (5-(6-Hexyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as de-
scribed above for compound #23 by using pentyl-tripheyl-phosponium bromide and 1H-indole-6-carbaldehyde in step 1.

EXAMPLE 25.

[0121] Compound #5 (5-(2-Hexyl-1-methyl-1H-indol-3-yl)-5-oxo-pentanoic acid) was prepared using the following pro-
cedure:

Step 1 (2-Hex-1-enyl-1H-indole)

[0122] Same procedure as described for compound #20 by using pentyl-triphenyl-phosphonium bromide.

Step 2 (2-Hexyl-1 H-indole)

[0123] 2-hexyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until the hydrogen consumption
was completely stopped. The reaction mixture was filtered through celite. The solvent was evaporated to afford the
desired product.

Step 3 (2-Hexyl-1-methyl-1 H-indole)

[0124] To a solution of 2-hexyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to
this mixture, iodomethane was added and stirred for 3 hours. The reaction mixture was treated with saturated ammonium
chloride and ethyl acetate. The product was purified by column chromatography.
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Step 4 (5-(2-Hexyl-1-methyl-1H-indol-3-yl)-5-oxo-pentanoic acid)

[0125] To a solution of 2-hexyl-1-methyl-1H-indole in methylene chloride at 0 °C was added dimethyl aluminum chloride
solution in hexane. The reaction mixture was stirred for 30 minutes. To this solution dihydro-pyran-2,6-dione was added
at 0 °C and the reaction mixture was stirred for 3 hours. The reaction was treated with saturated ammonium chloride
and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 26.

[0126] Compound #10 (5-(2-Hexyl-1H-indol-3-yl)-5-oxo-pentanoic acid) was prepared using the same procedure as
described above for compound #5 but step 3 was not performed.

EXAMPLE 27.

[0127] Compound #60 (5-(5-Chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid) was prepared us-
ing the same procedure as described above for compound #5 by using 5-chloro-1H-indole-2-carbaldehyde in step 1 and
4-methyl-dihydro-pyran-2,6-dione in step 4.

EXAMPLE 28. (comparative)

[0128] Compound #61 ({1-[2-(2-Hexyl-1-methyl-1 H-indol-3-yl)-2-oxo-ethyl]-cyclopropyl}-acetic acid) was prepared
using the same procedure as described above for compound #5 by using 6-Oxa-spiro[2.5]octane-5,7-dione in step 4.

EXAMPLE 29. (comparative)

[0129] Compound #22 (3,3-Dimethyl-5-oxo-5-(2-undecyl-indol-1-yl)-pentanoic acid) was prepared using the following
procedure:

Step 1 (2-Undec-1-enyl-1H-indole)

[0130] To a suspension of decyl-triphenyl-phosphonium bromide in THF was added NaHMDS in THF and the mixture
was stirred for 30 minutes and then the solution of 1H-indole-2-carbaldehyde was added to the reaction mixture and
stirred for 3 hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate. The product
was purified by column chromatography.

Step 2 (2-undecyl-1 H-indole)

[0131] 2-undec-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution.
The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until hydrogen consumption
was completely stopped. The reaction mixture was filtered through celite. The solvent was evaporated to afford the
desired product.

Step 3 (3,3-Dimethyl-5-oxo-5-(2-undecyl-indol-1-yl)-pentanoic acid)

[0132] To a solution of 2-undecyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to
this mixture 4,4-dimethyl-dihydro-pyran-2,6-dione was added and stirred for 3 hours. The reaction mixture was treated
with saturated ammonium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 30.

[0133] Compound #21 (5-(2-Hexyl-indol-1-yl)-3,3-dimethyl-5-oxo-pentanoic acid) was prepared similarly using the
above procedure described for compound #22 by using pentyl-triphenyl-phosphonium bromide in step 1.

EXAMPLE 31. (comparative)

[0134] Compound #58 (3-Methyl-5-(2-octyl-indol-1-yl)-5-oxo-pentanoic acid) was prepared using the following proce-
dure:
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Step 1 (2-Oct-1-enyl-1H-indole)

[0135] To a suspension of heptyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the mixture
was stirred for 30 minutes and then the solution of 1H-indole-2-carbaldehyde was added to the reaction mixture and
stirred for 3 hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate: The product
was purified by column chromatography.

Step 2 (2-Octyl-1 H-indole)

[0136] 2-Oct-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the solution. The
reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred until the hydrogen gas con-
sumption was completely stopped. The reaction mixture was filtered through celite. The solvent was evaporated to afford
the desired product.

Step 3 (3-Methyl-5-(2-octyl-indol-1-yl)-5-oxo-pentanoic acid)

[0137] To a solution of 2-octyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes. Then to this
mixture 4-methyl-dihydro-pyran-2,6-dione was added and stirred for 3 hours. The reaction mixture was treated with
saturated ammonium chloride and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 32. (comparative)

[0138] Compound #59 (5-(2-Butyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared similarly using the above
procedure described for compound #58 by using propyl-triphenyl-phosphonium bromide in step 1.

EXAMPLE 33. (comparative)

[0139] Compound #34 (5-(2-Heptyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared similarly by using the
above procedure described for compound #58 by using hexyl-triphenyl-phosphonium bromide in step 1.

EXAMPLE 34.

[0140] Compound #57 (5-(5-Chloro-2-hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared similarly using
the above procedure described for compound #58 by using pentyl-triphenyl-phosphonium bromide and 5-chloro-1H-
indole-2-carbaldehyde in step 1.

EXAMPLE 35.

[0141] Compound #102 (5-(1-Ethyl-2-hexyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid) was prepared by the same
procedure described for compound #5 (see Example 25) using iodoethane in step 3 and 4-Methyl-dihydro-pyran-2,6-
dione in step 4.

EXAMPLE 36.

[0142] Compound #101 (5-(5-Chloro-1-ethyl-2-hexyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid) was prepared by
the same procedure described for compound #5 (see Example 25) using 5-Chloro-1H-indole-2-carbaldehyde in step 1,
iodoethane in step 3 and 4-Methyl-dihydro-pyran-2,6-dione in step 4.

EXAMPLE 37.

[0143] Compound #104 (5-(6-Chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid) was prepared
by the same procedure described for compound #5 (see Example 25) using 6-Chloro-1H-indole-2-carbaldehyde in step
1 and 4-Methyl-dihydropyran-2,6-dione in step 4.

EXAMPLE 38. (comparative)

[0144] Compound #109 (5-[6-Chloro-1-methyl-2-(5-methyl-hexyl)-1H-indol-3-yl]-3-methyl-5-oxo-pentanoic acid) was
prepared by the same procedure described for compound #5 (see Example 25) using 6-Chloro-1H-indole-2-carbaldehyde
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and (4-Methyl-pentyl)-triphenyl-phosphonium bromide in step 1 and 4-Methyl-dihydro-pyran-2,6-dione in step 4.

EXAMPLE 39. (comparative)

[0145] Compound #105 (5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-N-(1-phenylethyl)pentanamide)
was prepared by using steps 1 to 4 used for preparation of compound #5 (see Example 25) using 5-Chloro-1H-indole-
2-carbaldehyde in step 1 and 4-Methyl-dihydro-pyran-2,6-dione in step 4.

Step 5: 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-N-(1-phenylethyl)pentanamide

[0146] To the solution of 6-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-4-methyl-2,6-dioxohexanoic acid in methylene
chloride was added (R)-1-phenylethanamine followed by the addition of DCC and DMAP and was stirred for 30 minutes.
The reaction mixture was treated with sodium bicarbonate and methylene chloride. The product was purified by column
chromatography.

EXAMPLE 40. (comparative)

[0147] Compound #106 (5-(5-Chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxo-pentanoic acid (1-phenyl-
ethyl)-amide) was prepared by using steps 1 to 4 used for preparation of compound #5 (see Example 25) using 5-Chloro-
1H-indole-2-carbaldehyde in step 1 and (S)-methyl 5-chloro-3-methyl-5-oxopentanoate in step 4 in place of anhydride.

Step 5: 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoic acid

[0148] To the solution of Methyl-5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoate in iso-pro-
panol and water was added lithium hydroxide monohydrate and was stirred at RT for three hours. The product was
purified by column chromatography.

Step 6 : 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxo-N-(1-phenylethyl)pentanamide

[0149] To the solution of 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoic acid in methylene
chloride was added (R)-1-phenylethanamine followed by the addition of DCC and DMAP and was stirred for 30 minutes.
The reaction mixture was treated with sodium bicarbonate and methylene chloride. The product was purified by column
chromatography.

EXAMPLE 41. (comparative)

[0150] Compound #108 (3-(5-Chloro-2-hexyl-1-methyl-1H-indole-3-carbonyl)benzoic acid) was prepared by using
steps 1 to 4 used for preparation of compound #5 (see Example 25) using 5-Chloro-1H-indole-2-carbaldehyde in steps
1 and by using methyl 3-(chlorocarbonyl)benzoate in step 4 in place of anhydride.

Step 5: 3-(5-chloro-2-hexyl-1-methyl-1H-indole-3-carbonyl)benzoic acid

[0151] To the solution of methyl 3-(5-chloro-2-hexyl-1-methyl-1H-indole-3-carbonyl) benzoate in iso-propanol and
water was added lithium hydroxide monohydrate and was stirred at RT for three hours. The product was purified by
column chromatography.

EXAMPLE 42.

[0152] Compound #100 was prepared using the following procedure:

Step 1 : 5-Chloro-2-hex-1-enyl-1 H-indole

[0153] To the cold suspension of Pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the
mixture was stirred for 30 minutes. A solution of 5-Chloro-1H-indole-2-carbaldehyde in THF was added to the reaction
mixture and stirred for 3 hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate.
The product was purified by column chromatography.
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Step 2 : 5-Chloro-2-hexyl-1H-indole

[0154] 5-Chloro-2-hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the
solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours. Then
the reaction mixture was filtered through Celite. The solvent was evaporated to give 5-Chloro-2-hexyl-1 H-indole

Step 3 : 5-Chloro-2-hexyl-1-methyl-1 H-indole

[0155] To the solution 5-Chloro-2-hexyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes.
Then to this mixture, iodomethane was added and stirred for 3 hours. The reaction was quenched with saturated am-
monium chloride solution and extracted with ethyl acetate. The product, 5-Chloro-2-hexyl-1-methyl-1H-indole was purified
by column chromatography.

Step 4 : Methyl-5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoate

[0156] To the cold solution of 5-Chloro-2-hexyl-1-methyl-1H-indole in methylene chloride was added dimethyl aluminum
chloride solution and was stirred for 30 minutes. Then (S)-methyl 5-chloro-3-methyl-5-oxopentanoate in methylene
chloride was added to the reaction mixture and was stirred for 3 hours. The reaction mixture was then treated with
saturated ammonium chloride and ethyl acetate. The product was purified by column chromatography.

Step 5 : 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoic acid

[0157] To the solution of Methyl 5-(5-chloro-2-hexyl-1-methyl-1H-indol-3-yl)-3-(R)-methyl-5-oxopentanoate in iso-pro-
panol and water was added lithium hydroxide monohydrate and was stirred at RT for three hours. The product was
purified by column chromatography.

Ref# 1

Preparation of 4-Chlorocarbonyl-3-(R)-methyl-butyric acid 2-trimethylsilanyl-ethyl ester

Step 1 : 3-(S)-Methyl-pentanedioic acid methyl ester 2-trimethylsilanyl-ethyl ester

[0158] To the solution of 3-(R)-Methyl-pentanedioic acid monomethyl ester in methylene chloride was added 2-Tri-
methylsilanyl-ethanol followed by DCC and DMAP and was stirred for 30 minutes. The reaction mixture was treated with
sodium bicarbonate and methylene chloride. The product was purified by column chromatography.

Step 2 : 3-(S)-Methyl-pentanedioic acid mono-(2-trimethylsilanyl-ethyl) ester

[0159] To the solution of 3-(S)-Methyl-pentanedioic acid methyl ester 2-trimethylsilanyl-ethyl ester in iso-propanol and
water was added lithium hydroxide monohydrate and stirred for two hours at RT. The reaction mixture was treated with
saturated ammonium chloride and ethyl acetate. The product was purified by column chromatography.
[0160] Step 3 : R-4-Chlorocarbonyl-3-methyl-butyric acid 2-trimethylsilanyl-ethyl ester To the cold solution of 3-(S)-Me-
thyl-pentanedioic acid mono-(2-trimethylsilanyl-ethyl) ester in methylene chloride was added oxalyl chloride followed by
DMF and was stirred for two hours. The solvent was evaporated and the product was dried under vacuum.

EXAMPLE 43.

[0161] Compound #107 was prepared using the following procedure:

Step 1 : 5-Chloro-2-hex-1-enyl-1H-indole

[0162] To the cold suspension of pentyl triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the
mixture was stirred for 30 minutes and then the solution of 5-chloro-1H-indole-2-carbaldehyde was added to the reaction
mixture and stirred for 3 hours. The reaction was quenched with saturated ammonium chloride solution and extracted
with ethyl acetate. The product, 5-chloro-2-hex-1-enyl-1H-indole was purified by column chromatography.
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Step 2 : 5-Chloro-2-hexyl-1 H-indole

[0163] 5-Chloro-2-hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the
solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours. Then
the reaction mixture was filtered through Celite. The solvent was evaporated to give 5-chloro-2-hexyl-1 H-indole.

Step 3 : 5-Chloro-2-hexyl-1-methyl-1H-indole

[0164] To the solution of 5-chloro-2-hexyl-1H-indole in DMSO was added KOH at RT and was stirred for 30 minutes.
Then to this mixture, iodomethane was added and stirred for 3 hours. The reaction was quenched with saturated am-
monium chloride solution and extracted with ethyl acetate. The product, 5-chloro-2-hexyl-1-methyl-1 H-indole was purified
by column chromatography.

Step 4 : 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid (tert-butyl-diphenyl-silanyl)-methyl ester

[0165] To the solution of 5-chloro-2-hexyl-1-methyl-1H-indole in methylene chloride was added dimethyl aluminum
chloride at 0 0C and was stirred for 60 minutes. Then to this mixture, 4-chlorocarbonyl-3-(R)-methyl-butyric acid (tert-
butyl-diphenyl-silanyl)-methyl ester was added and stirred for 3 hours. The reaction was quenched with saturated am-
monium chloride solution and extracted with ethyl acetate. The product was purified by column chromatography.

Step5: 5-(5-Chloro-2-hexyl-1-methyl-1 H-indol-3-yl)-3-(R)-methyl-5-oxo-pentanoic acid

[0166] To the solution of 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid (tert-butyl-diphenyl-sila-
nyl)-methyl ester in isopropanol:water was added lithium hydroxide and was stirred for 1 day. The reaction was quenched
with saturated ammonium chloride solution and extracted with ethyl acetate. The product was purified by column chro-
matography.

EXAMPLE 44.

[0167] Compound #103 (5-(6-Chloro-2-hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid) was prepared by the same
procedure described for compound #2 (see Example 8) by using 6-Chloro-1 H-indole-2-carbaldehyde in step 1.

EXAMPLE 45. (comparative)

[0168] Compound #110 (5-[6-Chloro-2-(5-methyl-hexyl)-indol-1-yl]-3-methyl-5-oxo-pentanoic acid) was prepared by
the same procedure described for compound #2 (see Example 8) by using 6-Chloro-1H-indole-2-carbaldehyde and (4-
Methyl-pentyl)-triphenyl-phosphonium bromide in step 1.

EXAMPLE 46.

[0169] Compound #111 was prepared using the following procedure:

Step 1 : 6-Chloro-2-hex-1-enyl-1H-indole

[0170] To the cold suspension of Pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the
mixture was stirred for 30 minutes. A solution of 6-Chloro-1H-indole-2-carbaldehyde in THF was added to the reaction
mixture and stirred for 3 hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate.
The product was purified by column chromatography.

Step 2 : 6-Chloro-2-hexyl-1 H-indole

[0171] 6-Chloro-2-hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the
solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours. Then
the reaction mixture was filtered through Celite. The solvent was evaporated to give 6-Chloro-2-hexyl-1 H-indole.

Step 3 : 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid 2-trimethylsilanyl-ethyl ester

[0172] To the cold solution of 6-Chloro-2-hexyl-1H-indole in methylene chloride was added a solution of potassium
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tert-butoxide in THF and stirred for 30 minutes. Then R-4-Chlorocarbonyl-3-methyl-butyric acid 2-trimethylsilanyl-ethyl
ester (Ref #1: Preparation as described above) in methylene chloride was added to the reaction mixture and was stirred
for 3 hours. The reaction mixture was then treated with saturated ammonium chloride and ethyl acetate. The product
was purified by column chromatography.

Step 4 : 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid

[0173] To the cold solution of 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid 2-trimethylsilanyl-ethyl
ester in methylene chloride was added trifluoro acetic acid and was stirred for three days. The reaction mixture was then
treated with water and ethyl acetate. The product was purified by column chromatography.

EXAMPLE 47.

[0174] Compound #112 was prepared using the following procedure:

Step 1 : 6-Chloro-2-hex-1-enyl-1H-indole

[0175] To the cold suspension of Pentyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the
mixture was stirred for 30 minutes. A solution of 6-Chloro-1H-indole-2-carbaldehyde in THF was added to the reaction
mixture and stirred for 3 hours. The reaction mixture was treated with saturated ammonium chloride and ethyl acetate.
The product was purified by column chromatography.

Step 2 : 6-Chloro-2-hexyl-1H-indole

[0176] 6-Chloro-2-hex-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the
solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours. Then
the reaction mixture was filtered through Celite. The solvent was evaporated to give 6-Chloro-2-hexyl-1H-indole.

Step 3 : 5-(6-Chloro-2-hexyl-indol-1-yl)-3(R)-methyl-5-oxo-pentanoic acid methyl ester

[0177] To the cold solution of 6-Chloro-2-hexyl-1H-indole in methylene chloride was added solution of potassium tert-
butoxide in THF and stirred for 30 minutes. Then (S)-methyl 5-chloro-3-methyl-5-oxopentanoate in methylene chloride
was added to the reaction mixture and was stirred for 3 hours. The reaction mixture was then treated with saturated
ammonium chloride and ethyl acetate. The product was purified by column chromatography.

Step 4 : 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(R)-methyl-5-oxo-pentanoic acid

[0178] To the solution of 5-(6-Chloro-2-hexyl-indol-1-yl)-3-(R)-methyl-5-oxo-pentanoic acid methyl ester in THF was
added 1.2N HCL and was stirred at 60 0C for 30 hours. The reaction mixture was then treated with water and ethyl
acetate. The product was purified by column chromatography.

EXAMPLE 48.

[0179] Compound #36, (5-(5-Chloro-2-hexyl-indol-1-yl)-3-(S)-methyl-5-oxo-pentanoic acid), described above and in
US Provisional Patent Application # 61/175,175, was prepared by the same procedure as described for compound 111
using 5-Chloro-1H-indole-2-carbaldehyde in step1.

EXAMPLE 49. (comparative)

[0180] Compound # 113 was prepared using the following procedure:

Step 1 : 5-Chloro-2-hept-1-enyl-1H-indole

[0181] To the cold suspension of hexyl-triphenyl-phosphonium bromide in THF was added LiHMDS in THF and the
mixture was stirred for 30 minutes and then the solution of 5-chloro-1H-indole-2-carbaldehyde was added to the reaction
mixture and stirred for 3 hours. The reaction was quenched with saturated ammonium chloride solution and extracted
with ethyl acetate. The product, 5-chloro-2-hept-1-enyl-1H-indole was purified by column chromatography.
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Step 2: 5-Chloro-2-heptyl-1H-indole

[0182] 5-Chloro-2-hept-1-enyl-1H-indole was dissolved in ethanol and 10% palladium on carbon was added to the
solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours. Then
the reaction mixture was filtered through Celite. The solvent was evaporated to give 5-chloro-2-heptyl-1H-indole.

Step 3 : 5-Chloro-2-heptyl-1-methyl-1H-indole

[0183] To the solution of 5-chloro-2-heptyl-1 H-indole in DMSO was added KOH at RT and was stirred for 30 minutes.
Then to this mixture, iodomethane was added and stirred for 3 hours. The reaction was quenched with saturated am-
monium chloride solution and extracted with ethyl acetate. The product, 5-chloro-2-heptyl-1-methyl-1 H-indole was
purified by column chromatography.

Step 4: 5-(5-Chloro-2-heptyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid

[0184] To the solution of 5-chloro-2-heptyl-1-methyl-1 H-indole in methylene chloride at 0 °C was added dimethyl
aluminum chloride solution in hexane. The reaction mixture was stirred for 30 minutes. To this solution 4-methyl-dihydro-
pyran-2,6-dione was added at 0 °C and the reaction mixture was stirred for 3 hours. The reaction was quenched with
saturated ammonium chloride solution and extracted with ethyl acetate. The product was purified by column chroma-
tography.

EXAMPLE 50. (comparative)

[0185] Compound #114 (5-[5-Chloro-1-methyl-2-(5-methyl-hexyl)-1H-indol-3-yl]-3-methyl-5-oxo-pentanoic acid) was
prepared by the same procedure described for compound #113. But (4-methyl-pentyl)-triphenyl-phosphonium bromide
was used in step 1.

EXAMPLE 51. (comparative)

[0186] Compound # 115 was prepared using the following procedure:

Step 1 : 5-Chloro-2-(5-methyl-hex-1-enyl)-1H-indole

[0187] To the cold suspension of (4-methyl-pentyl)-triphenyl-phosphonium bromide in THF was added LiHMDS in
THF and the mixture was stirred for 30 minutes and then the solution of 5-chloro-1H-indole-2-carbaldehyde was added
to the reaction mixture and stirred for 3 hours. The reaction was quenched with saturated ammonium chloride solution
and extracted with ethyl acetate. The product, 5-chloro-2-(5-methyl-hex-1-enyl)-1 H-indole was purified by column chro-
matography.

Step 2 : 5-Chloro-2-(5-methyl-hexyl)-1H-indole

[0188] 5-Chloro-2-(5-methyl-hex-1-enyl)-1H-indole was dissolved in ethanol and 10% palladium on carbon was added
to the solution. The reaction flask was sealed and exposed to hydrogen gas under pressure and was stirred for 5 hours.
Then the reaction mixture was filtered through Celite. The solvent was evaporated to give 5-chloro-2-(5-methyl-hexyl)-
1 H-indole.

Step 3: 5-[5-Chloro-2-(5-methyl-hexyl)-indol-1-yl]-3-methyl-5-oxo-pentanoic acid

[0189] To the solution of 5-chloro-2-(5-methyl-hexyl)-1H-indole in DMSO was added KOH at RT and was stirred for
30 minutes. Then to this mixture, 4-methyl-dihydropyran-2,6-dione was added and stirred for 3 hours. The reaction was
quenched with saturated ammonium chloride solution and extracted with ethyl acetate. The product was purified by
column chromatography.

EXAMPLE 52. (comparative)

[0190] Compound # 116 (5-(6-Chloro-2-hexyl-indol-1-yl)-2,2-dimethyl-5-oxo-pentanoic acid) was prepared by the
same procedure described for compound #115 but by using pentyl-triphenyl-phosphonium bromide and 6-Chloro-1H-
indole-2-carbaldehyde step1 and 3,3-Dimethyl-dihydro-pyran-2,6-dione was used in step 3.
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EXAMPLE 53. (comparative)

[0191] Compound # 117 was prepared using the following procedure:

Step1 : 2-Hexyl-quinolin-3-ylamine

[0192] To the solution of quinolin-3-ylamine in ether was added tert-butyl lithium at -78 °C and was stirred for 2 hours.
To the reaction mixture was added the solution of 1-lodo-hexane in ether and was allowed to warm up to RT. The reaction
was continued for 1 day. The reaction was quenched with saturated ammonium chloride solution and extracted with
chloroform. The product was purified by column chromatography.

Step2 : 3-Bromo-2-hexyl-quinoline

[0193] To the solution of 2-hexyl-quinolin-3-ylamine in hydrobromic acid at -10 °C was added aqueous solution of
sodium nitrite followed by bromine and was allowed to warm up to RT. The reaction was continued for 1 day. Next day
the reaction mixture was neutralized using aqueous ammonium hydroxide solution and was extracted with ether. The
organic layer was washed with aqueous sodium thiosulfate. The product was purified by column chromatography.

Step3 : 5-(2-Hexyl-quinolin-3-yl)-5-oxo-pentanoic acid

[0194] To the solution of 3-bromo-2-hexyl-quinoline in ether was added tert-butyl lithium at -100 °C. The reaction
mixture was stirred for 2 hours at -100 °C. To the reaction mixture a solution of dihydro-pyran-2,6-dione in ether was
added at -100 °C and stirred for 30 minutes and was allowed to warm up to RT. The stirring was continued for 3 hours.
The water was added to the reaction mixture and was stirred for 20 minutes. Solvent was evaporated under vacuum
and water was added to the crude mixture. It was then acidified by using dilute HCl and was extracted with ether. The
product was purified by column chromatography.

EXAMPLE 54. (comparative)

[0195] Compound # 118 (5-(2-Hexyl-quinolin-3-yl)-3-methyl-5-oxo-pentanoic acid) was prepared by the same proce-
dure described for compound #117 but 4-methyl-dihydropyran-2,6-dione was used in step 3.

BIOLOGICAL ASSAYS

[0196] Compounds of the invention can be tested to determine their activity as antagonists of the OXE receptor and/or
blockers of biological responses to 5-oxo-ETE using a variety of assays which are known in the art. For example, assays
for inhibition of 5-oxo-ETE-induced calcium mobilization, actin polymerization and chemotaxis in neutrophils are used
to determine 5-oxo-ETE antagonist properties of representative compounds of the present invention. In addition the
levels of representative compounds of the invention in blood are measured by HPLC following oral administration to rats.

Primary screening for antagonist activity: calcium mobilization in human granulocytes

[0197] Human granulocytes (≥ 95% neutrophils) are prepared from whole blood using Dextran 500 to remove red
blood cells, followed by centrifugation over Ficoll-Paque to remove mononuclear cells and hypotonic lysis of any remaining
red blood cells. After centrifugation the granulocytes are suspended in Ca++/Mg++-free phosphate-buffered saline (PBS-).
Granulocytes (107 cells/ml) are incubated with the acetoxymethyl ester of indo-1 (1 mM) for 30 min, followed by washing
twice with PBS- and resuspension in the same medium to obtain a final cell concentration of 3.22 x 106 cells/ml. Five
minutes prior to commencing data acquisition, Ca++ and Mg++ are added to give final concentrations of 1.8 and 1 mM,
respectively. Calcium measurements are performed at 37 °C using a spectrofluorometer equipped with a temperature-
controlled cuvette holder and a magnetic stirrer. The excitation and emission wavelengths are 331 nm and 410 nm,
respectively. Following stabilization of the baseline, fluorescence is measured for 1 min, prior to the addition of either
vehicle or various concentrations of a potential 5-oxo-ETE antagonist. Two min later, 5-oxo-ETE (10 nM) is added,
followed 1 min later by digitonin (final concentration 0.1%). Data acquisition is terminated after a further 0.5 min. In some
cases LTB4 (10 nM) is added 2 min after 5-oxo-ETE, followed 0.5 min later by addition of digitonin. Fmax is determined
from fluorescence measurements after the addition of digitonin, whereas Fmin is determined after determination of
autofluorescence as described in the literature (Gelfand et al, J. Biol. Chem. 261:11520 (1986)). A dissociation constant
of 250 nM for the indo-1/Ca++ complex is used to calculate [Ca++]i. The % inhibition of 5-oxo-ETE-induced calcium
mobilization by the antagonist is calculated as follows: 
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where Caant is the increase in cytosolic calcium levels induced by 5-oxo-ETE (10 nM) following the addition of a potential
antagonist, whereas Caveh is the response induced by 5-oxo-ETE following addition of vehicle alone.

Measurement of actin polymerization in eosinophils

[0198] F-actin levels in eosinophils are measured using unfractionated leukocytes, prepared as described above.
Leukocytes (5 x 107 cells/ml) are treated with PC5-labeled mouse anti-human CD16 (10 ml/106 cells; Beckman-Coulter)
for 30 min on ice. PBS (2 ml/106 cells) is then added and the mixture centrifuged at 200 x g for 10 min. The pellet is
resuspended in ice cold PBS containing Ca++ (1.8 mM) and Mg++ (1 mM) to give a concentration of 5 x 106 cells/ml.
Aliquots (90 ml) of the leukocyte suspension are first incubated at 37 °C with either vehicle (10 ml PBS containing Ca++

and Mg++ and 0.1% BSA) or vehicle containing a 5-oxo-ETE antagonist. After 5 min, either vehicle or vehicle containing
5-oxo-ETE (final concentration, 10 nM) is added and the incubation continued for a further 20 s. The incubations are
then terminated by addition of formaldehyde (37%) to give a final concentration of 8.5%. After keeping the samples on
ice for 30 min, a mixture of lysophosphatidylcholine (30 mg in 23.8 ml PBS) and N-(7-nitrobenz-2-oxa-1,3-diazol-4-
yl)phallacidin (NBD-phallacidin); Molecular Probes; 49 pmol in 6.2 ml methanol; final concentration, 0.3 mM) is added to
each sample, followed by incubation overnight in the dark at 4 °C. The cells are then washed by addition of PBS (1 ml),
followed by centrifugation at 200 x g for 10 min and resuspension of the pellet in 300 ml PBS containing 1% formaldehyde.
F-actin levels are measured by flow cytometry in eosinophils, which are gated based on high side scatter and low staining
with anti-CD16. F-actin levels in the eosinophil population are assessed on the basis of fluorescence due to staining
with NBD-phallacidin.

Neutrophil migration

[0199] Cell migration is measured by the modified Boyden technique using 48-well microchemotaxis chambers and
Sartorius cellulose nitrate filters (8 mm pore size; 140 mm thickness) as described previously (Powell et al., J Immunol
156: 336 (1996)).. Granulocytes (≥ 95% neutrophils) are prepared as described above. Immediately prior to use the
filters are soaked in PBS containing calcium (1 mM), magnesium (1 mM), and 0.3 % BSA. Either vehicle (PBS containing
Ca++, Mg++, and 0.3 % BSA) or vehicle containing 5-oxo-ETE (100 nM final concentration) is added to the bottom well
in a volume of 30 ml, whereas neutrophils (150,000 cells in 55 ml PBS containing Ca++, Mg++ and 0.4% ovalbumin) and
either vehicle or various concentrations of a 5-oxo-ETE antagonist are added to each of the top wells. The chambers
are incubated for 2 h at 37 °C in 5% CO2 and humidified air. The filters are then fixed by overnight immersion in a
saturated solution of mercuric chloride in 50% aqueous ethanol and the cells are stained using hematoxylin followed by
chromotrope 2R. The filters are mounted on slides with coverslips using Permount and the numbers of cells on the
bottom surfaces of the filters are counted in 5 different fields at a magnification of 400 x for each incubation, each of
which is performed in triplicate. In cases in which there are large numbers of cells on the bottom surfaces of the filters
only quarter or half fields are counted and the results corrected accordingly.

Measurement of antagonist concentrations in blood following oral administration

[0200] Antagonists dissolved in ethanol (100 ml) were added to 1ml 20 mM NaHCO3 pH 8.0. The resulting suspension
was administered by gavage (1.1 ml containing a dose of between 5 and 30 mg/kg) to Sprague-Dawley rats (200-250
g). The rats were fasted for 3 h prior to the gavage. After different times (between 20 min and 6h) the animals were
euthanized with CO2 and blood was withdrawn by cardiac puncture.
To measure the concentrations of compounds 60 and 103 in blood, compounds 109 and 116, respectively, were used
as internal standards. The appropriate internal standard (2 mg of 109 or 1 mg of 116), was immediately added to the
blood sample after collection. The blood was centrifuged to remove blood cells and the plasma was added to MeOH (2
volumes) and stored overnight at -80 °C. After removal of the sample from the freezer the protein precipitate was removed
by centrifugation and the analytes were extracted on C18 SepPak cartridges (Waters Corp; Powell, Prostaglandins
20:947 (1980)). The amounts of the above compounds were determined by reversed-phase HPLC using UV detection.
Antagonist concentration was determined by comparing the peak area for the antagonist in question with that for the
corresponding internal standard and correcting for any difference in extinction coefficient.
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EXAMPLE 55.

[0201] A series of compounds was tested for OXE receptor antagonist activity by assaying the compounds using the
methods described above. Results are shown in Tables 2 to 7 below, which indicate the IC50 values for the effects of
5-oxo-ETE receptor antagonists on 5-oxo-ETE-induced calcium mobilization (Ca++) and chemotaxis in human granulo-
cytes and actin polymerization (i.e. F-actin levels) in human eosinophils. All values are in mM. Compound numbers refer
to Table 1.

Table 2.

Antagonist
IC50 (mM)

Ca++ Chemotaxis F-Actin

5-(2-Hexyl-1-methyl-1H-indol-3-yl)-5-oxo-pentanoic acid (compound no. 5) 2.5
5-(2-Hexyl-indol-1-yl)-5-oxo-pentanoic acid (compound no. 1) 1
5-(2-Hexyl-1-methyl-1H-indol-3-yl)-3-methyl-5-oxo-pentanoic acid (compound 
no. 6)

0.34

5-(2-Hexyl-indol-1-yl)-3-methyl-5-oxo-pentanoic acid (compound no. 2) 0.09 0.82 0.46

5-(5-Chloro-2-hexyl-1-methyl-1H-indol-3-yl)-1-methyl-5-oxo-pentanoic acid 
(compound no. 60)

0.025 0.11 0.072

Compound no. 100 0.125
Compound no. 101 0.350
Compound no. 102 1.6

Compound no. 103 0.025
Compound no. 104 0.119
Compound no. 105 (comparative) >10
Compound no. 106 (comparative) >10
Compound no. 107 0.009
Compound no. 108 (comparative) 0.065

Compound no. 109 (comparative) 0.175
Compound no. 110 (comparative) 1.030
Compound no. 111 0.016
Compound no. 112 0.460
Compound no. 113 (comparative) 0.035
Compound no. 114 (comparative) 0.011

Compound no. 115 (comparative) 2.0
Compound no. 116 (comparative) >10

Table 3.

Cpd # IC50 (mM)

2-Hexyl 1 1.0
3-Hexyl 7 >30

5-Hexyl 30 >30 (comparative)
5-(1-Hexenyl) 28 6.5 (comparative)
6-Hexyl 31 >10 (comparative)
7-Hexyl 27 >30 (comparative)
7-(1-Hexenyl) 32 >10 (comparative)
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Table 4.

R1 R2 R3 Cpd # IC50 (mM)

Hx H oV 8 >30
H Hx oV 10 11

Me Hx oV 5 3.7
Me oV Hx 11 >30

Table 5.

Cpd # IC50 (mM)

Butyl 26 >30 (comparative)
Pentyl 18 1.1 (comparative)
Hexyl 1 1.0
Hexyl-5-Cl 29 1.4
1-Hexenyl 12 3.3

Heptyl 33 1.5 (comparative)
Octyl 25 2.7 (comparative)
Undecyl 23 25 (comparative)
1-Undecenyl 20 20 (comparative)

Table 6.

Cpd # IC50 (mM)

16 4.5 (comparative)

14 >10 (comparative)

1 1.0

2 0.09

3 0.8
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Claims

1. A compound of Formula

wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3 or H and ethyl;
or Formula

wherein X is H, halogen or alkyl; R3 and R4 are H and H; H and CH3; CH3 and CH3 ; or H and ethyl and R5 is H,
CH3 or CH3CH2 or

(continued)

Cpd # IC50 (mM)

21 13

Table 7.

Cpd # IC50 (mM)

2-Pentyl 19 0.10 (comparative)
2-Hexyl 2 0.09

2-Heptyl 34 0.12 (comparative)
5-(1-hexenyl) 17 10 (comparative)
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wherein the compound is selected from compounds

and

2. A compound of claim 1, selected from compounds

1

2

3



EP 2 427 430 B1

46

5

10

15

20

25

30

35

40

45

50

55

(continued)

4

5

6

10

12

21

29



EP 2 427 430 B1

47

5

10

15

20

25

30

35

40

45

50

55

(continued)

36

57

60

100

101

102

103
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3. The compound of claim 1 wherein is F, Cl, Br or I.

4. A pharmaceutical composition comprising a therapeutically effective amount of a compound as defined in any one
of claims 1 to 3 and a pharmaceutically acceptable carrier.

5. The compound of any one of claims 1 to 3 or the composition of claim 4 for use for treating or preventing inflammation
or a disease associated with inflammation.

6. The compound or composition of claim 5, wherein the disease associated with inflammation is selected from the
group consisting of asthma, allergic rhinitis, COPD, and idiopathic pulmonary fibrosis.

7. The compound of any one of claims 1 to 3 or the composition of claim 4 for use for treating or preventing asthma.

8. The compound of any one of claims 1 to 3 or the composition of claim 4 for use for treating or preventing a respiratory
condition.

(continued)

104

107

111

112
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9. The compound or composition of claim 8, wherein the respiratory condition is associated with inflammation.

10. The compound of any one of claims 1 to 3 or the composition of claim 4 for use for inhibiting the action of eicosanoids.

11. The compound or composition of claim 10, wherein the eicosanoid is 5-oxo-ETE.

12. The compound or composition of any one of claims 4 to 11, for use in a human.

13. The compound or composition of any one of claims 4 to 12, further comprising concomitant administration of a
second agent to the subject.

14. The compound or composition of claim 13, wherein the compound and the second agent are administered at the
same time.

15. The compound or composition of claim 13, wherein the compound and the second agent are administered sequen-
tially.

16. The compound or composition of any one of claims 13 to 15, wherein the second agent is an analgesic, anti-
inflammatory agent or anti-allergy agent.

17. The compound or composition of claim 16, wherein the second agent is an NSAID, a bronchodilator or a leukotriene
modifier.

Patentansprüche

1. Verbindung der Formel

wobei X H, Halogen oder Alkyl ist; R3 und R4 H und H; H und CH3; CH3 und CH3 oder H und Ethyl sind;
oder der Formel

wobei X H, Halogen oder Alkyl ist; R3 und R4 H und H; H und CH3; CH3 und CH3 oder H und Ethyl sind und R5 H,
CH3 oder CH3CH2 ist oder
wobei die Verbindung ausgewählt ist aus den Verbindungen
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und

2. Verbindung nach Anspruch 1, ausgewählt aus den Verbindungen

1

2

3
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(fortgesetzt)

4

5

6

10

12

21
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(fortgesetzt)
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3. Verbindung nach Anspruch 1, wobei X F, Cl, Br oder I ist.

4. Pharmazeutische Zusammensetzung umfassend eine therapeutisch wirksame Menge einer Verbindung wie in ei-
nem der Ansprüche 1 bis 3 definiert und einen pharmazeutisch verträglichen Träger.

5. Verbindung nach einem der Ansprüche 1 bis 3 oder Zusammensetzung nach Anspruch 4 zur Verwendung zur

(fortgesetzt)

103

104

107

111

112
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Behandlung oder Prävention von Entzündung oder einer mit Entzündung verbundenen Krankheit.

6. Verbindung oder Zusammensetzung nach Anspruch 5, wobei die mit Entzündung verbundene Krankheit aus der
Gruppe bestehend aus Asthma, allergischer Rhinitis, COPD und idiopathischer pulmonaler Fibrose ausgewählt ist.

7. Verbindung nach einem der Ansprüche 1 bis 3 oder Zusammensetzung nach Anspruch 4 zur Verwendung zur
Behandlung oder Prävention von Asthma.

8. Verbindung nach einem der Ansprüche 1 bis 3 oder Zusammensetzung nach Anspruch 4 zur Verwendung zur
Behandlung oder Prävention einer Atemwegserkrankung.

9. Verbindung oder Zusammensetzung nach Anspruch 8, wobei die Atemwegserkrankung mit Entzündung verbunden
ist.

10. Verbindung nach einem der Ansprüche 1 bis 3 oder Zusammensetzung nach Anspruch 4 zur Verwendung zur
Hemmung der Wirkung von Eicosanoiden.

11. Verbindung oder Zusammensetzung nach Anspruch 10, wobei das Eicosanoid 5-oxo-ETE ist.

12. Verbindung oder Zusammensetzung nach einem der Ansprüche 4 bis 11 zur Verwendung in einem Menschen.

13. Verbindung oder Zusammensetzung nach einem der Ansprüche 4 bis 12 weiterhin umfassend die gleichzeitige
Verabreichung eines zweiten Mittels an das Individuum.

14. Verbindung oder Zusammensetzung nach Anspruch 13, wobei die Verbindung und das zweite Mittel gleichzeitig
verabreicht werden.

15. Verbindung oder Zusammensetzung nach Anspruch 13, wobei die Verbindung und das zweite Mittel nacheinander
verabreicht werden.

16. Verbindung oder Zusammensetzung nach einem der Ansprüche 13 bis 15, wobei das zweite Mittel ein Analgetikum,
antiinflammatorisches Mittel oder Antiallergikum ist.

17. Verbindung oder Zusammensetzung nach Anspruch 16, wobei das zweite Mittel ein NSAID, ein Bronchodilatator
oder Leukotrien-Modifikator ist.

Revendications

1. Composé de formule :

où X est H, halogène ou alkyle ; R3 et R4 sont H et H, H et CH3, CH3 et CH3 ou H et éthyle ;
ou de formule :
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où X est H, halogène ou alkyle ; R3 et R4 sont H et H, H et CH3, CH3 et CH3 ou H et éthyle ; et R5 est H, CH3 ou
CH3CH2, ou
où le composé est choisi parmi les composés

et

2. Composé selon la revendication 1, choisi parmi les composés :

1
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(suite)
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3

4

5

6

10

12
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(suite)
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3. Composé selon la revendication 1, où X est F, Cl, Br ou I.

4. Composition pharmaceutique comprenant une quantité thérapeutiquement efficace d’un composé tel que défini

(suite)

102

103

104

107

111

112



EP 2 427 430 B1

59

5

10

15

20

25

30

35

40

45

50

55

dans l’une quelconque des revendications 1 à 3, et un support pharmaceutiquement acceptable.

5. Composé selon l’une quelconque des revendications 1 à 3 ou composition selon la revendication 4, à utiliser pour
le traitement ou la prévention de l’inflammation ou d’une maladie associée à l’inflammation.

6. Composé ou composition selon la revendication 5, où la maladie associée à l’inflammation est choisie parmi le
groupe consistant en l’asthme, la rhinite allergique, la BPCO, et la fibrose pulmonaire idiopathique.

7. Composé selon l’une quelconque des revendications 1 à 3 ou composition selon la revendication 4, à utiliser pour
le traitement ou la prévention de l’asthme.

8. Composé selon l’une quelconque des revendications 1 à 3 ou composition selon la revendication 4, à utiliser pour
le traitement ou la prévention d’un état respiratoire.

9. Composé ou composition selon la revendication 8, où l’état respiratoire est associé à l’inflammation.

10. Composé selon l’une quelconque des revendications 1 à 3 ou composition selon la revendication 4, à utiliser pour
inhiber l’action des eicosanoïdes.

11. Composé ou composition selon la revendication 10, où l’eicosanoïde est le 5-oxo-ETE.

12. Composé ou composition selon l’une quelconque des revendications 4 à 11, à utiliser chez l’homme.

13. Composé ou composition selon l’une quelconque des revendications 4 à 12, comprenant en outre, l’administration
concomitante d’un deuxième agent au sujet.

14. Composé ou composition selon la revendication 13, où le composé et le deuxième agent sont administrés en même
temps.

15. Composé ou composition selon la revendication 13, où le composé et le deuxième agent sont administrés séquen-
tiellement.

16. Composé ou composition selon l’une quelconque des revendications 13 à 15, où le deuxième agent est un anal-
gésique, un anti-inflammatoire ou un agent antiallergique.

17. Composé ou composition selon la revendication 16, où le deuxième agent est un NSAID, un bronchodilatateur ou
un agent modificateur de leucotriène.
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