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(57) Abstract: The present invention is directed to compounds, compositions and methods useful for treating inflammatory

and immune-related diseases and conditions.

The compounds are modulators of prostaglandin D, (PGD,) receptors including

& CRTH2 and DP receptors. The subject compounds are carboxylic acid derlvatlves of formu]ae (ID) and (III): Formula (II), (III),
(@ wherein, X represents a divalent linkage selected from -O-, S(O) - —CR R , -C(O)-, NR and C(NR )-Y represems a dlvalem

o

]1nka$e selected from a smgle bond, -S(O)NR -,

NR™SO)NR"-, NR')CO,-, NR'-, -O- and -S(O),..

C(O)NR
Z represents -CO,R

, (C)- C4)a]ky]ene helero(Cz C4)a]kerne
»C(O)NR R'

N(R )C(O)NR
or heteroaryl. L represents a

divalent linkage selected from a single bond, (C,-Ce)alkylene, (C,-C¢)alkenylene, (Cz Ce)alkynylene and (C,-Cy)heteroalkylene.
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COMPOUNDS AND METHODS USEFUL FOR TREATING ASTHMA AND
ALLERGIC INFLAMMATION

1. RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application
No. 60/927,545 filed May 2, 2007, which is incorporated by reference herein in its entirety

for all purposes

2. FIELD OF THE INVENTION

[0002] The present invention is directed to compounds, compositions and methods
useful for treating inflammatory and immune-related diseases and conditions. The
compounds are modulators of prostaglandin D, (PGD;) receptors including CRTH2 and DP

receptors.

3. BACKGROUND OF THE INVENTION

[0003] G-protein coupled receptors (GPCRs) play important roles in diverse
signaling processes, including those involved in host defense mechanisms. Immune
responses to infectious diseases, injury, tumors and organ transplantation and in diseases
and conditions such as asthma, allergy, rheumatoid arthritis and neoplasia have been linked
to GPCR regulation. Exaggerated or misdirected immune responses are responsible for
many inflammatory and hypersensitivity diseases which, left untreated, can result in tissue
or organ damage, pain and/or loss of function. Tissue inflammation is largely implicated in
the pathogenesis of such diseases, of which asthma and allergic diseases are among the most
well characterized. The mechanisms underlying airway inflammation and hyperreactivity
are similar to those underlying allergic inflammation in other tissues, such as the skin and
glit.
[0004] Prostaglandins are lipid-derived inflammatory mediators that recruit
“macrophages, T cells, eosinophils, basophils and neutrophils from peripheral blood to
damaged or inflamed tissues. In addition, prostaglandins can, depending on the target cell
type, induce or inhibit intracellular Ca®>* mobilization, cAMP production, platelet
aggregation, leukocyte aggregation, T cell proliferation, lymphocyte migration, Th2 cell
chemotaxis, IL-1a and IL-2 secretion and vascular and non-vascular smooth muscle
contraction in responsive cells. Prostaglandins have been implicated in fever, various

allergic diseases, vascular and non-vascular smooth muscle relaxation, pain perception,

-1-
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sleep, platelet aggregation and reproductive processes. Prostaglandins exert their effects by
interacting with specific GPCRs.

[0005] Prostaglandin D, (PGD,) is the major inflammatory mediator released by
activated mast cells, typically found near skin surfaces, mucous membranes and blood
vessels, upon immunological challenge (Lewis et al. (1982) J. Immunol. 129:1627-1631).
During asthma and allergic responses, PGD; is released in large amounts. The role of PGD;
in the initiation and maintenance of allergic inflammation has been well established in
mouse models of asthma. For example, it has been demonstrated that overproduction of
PGD; in vivo by PGD; synthase exacerbates airway inflammation in a mouse model of
asthma (Fujitani et al. (2002) J. Immunol. 168:443-449).

[0006] A PGD;-selective receptor, designated DP, has been identified (Boie et al.
(1995) J. Biol. Chem. 270:18910-18916). In humans, DP is expressed in smooth muscle,
platelets, small intestine and brain, and its expression in lung epithelium is induced by
allergic challenge. Receptor activation induces cCAMP production and intracellular Ca*
mobilization, and is believed to inhibit platelet aggregation and cell migration and induce
relaxation of various smooth muscles. DP is coupled primarily to Gas protein.

[0007] Significantly, in an OVA induced asthma model, DP”" mice exhibited
reduced asthma symptoms, e.g., reduced cellular infiltration of eosinophils and lymphocytes
in BAL fluid, reduced Th2 cytokine levels in BAL fluid and reduced airway hyperreactivity
to acetylcholine (Matsuoka et al. (2002) Science 287:2013-2019). The increased cellular
infiltration in lung tissue and mucus secretion by airway epithelial cells, characteristic of
asthma in humans and observed in wild-type mice, was not observed in DP-deficient mice.
[0008] Recently, an additional PGD;-selective receptor, designated chemoattractant
receptor-homologous molecule expressed on Th2 cells, or CRTH2, has been identified
(Hirai et al. (2001) J. Exp. Med. 193(2):255-261). The receptor was previously referred to
as GPR44 or DL1R. Among peripheral blood T lymphocytes, human CRTH2 is selectively
expressed on Th2 cells, and is highly expressed on cell types associated with allergic
inflammation such as eosinophils, basophils and Th2 cells. It has been shown that CRTH2
activation induces intracellular Ca** mobilization and infiltration of Th2 cells, eosiﬁophils
and basophils.

[0009] Protein sequence analysis indicates that CRTH2 has no significant homology
to DP, but rather, is related to members of the N-formyl peptide receptor (FPR) subfamily
(Nagata et al. (1999) J. Immunol. 162:1278-1286). In contrast to DP, CRTH2 has been

shown to couple primarily to Gai protein.
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[0010] These observations suggest that CRTH2 and DP may function independently to
regulate aspects of allergic inflammation.

[0011] The increasing incidence of asthma, allergic diseases and immunologic diseases
worldwide underscores the need for new therapies to effectively treat or prevent these diseases.
The discovery of small molecules that modulate CRTH2 and/or one or more other PGD,
receptors, e.g., DP, is useful for the study of physiological processes mediated by CRTH2
and/or one or more other PGD, receptors, e.g., DP, and the development of therapeutic agents
for asthma, allergic diseases and other immunologic diseases. Novel compounds which display
such desirable activity are described herein.

[0011a] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

4, SUMMARY OF THE INVENTION

[0012] The invention provides compounds, pharmaceutical compositions and methods
useful for treating or preventing conditions and disorders associated with inflammation
processes. In particular, the invention provides compounds, pharmaceutical compositions and
methods useful for treating or preventing asthma, allergic diseases, inflammatory conditions,

cancer and viral infection.

[0012a] In a first aspect, the present invention relates to a compound having formula 11
R2<
Y « /(R14)n
B |
RS N7
RS
II

or a pharmaceutically acceptable salt thereof, wherein

B is a fused 5-membered ring containing 1 or 2 heteroatoms selected from N, O
and S; wherein B is optionally substituted with halogen, (C,-Cs)alkyl, halo(C,-C;)alkyl,
cyclo(Cs-Cs)alkyl, cyclo(Cs-Cs)alkenyl, amino(C;-Cs)alkyl, hydroxy, oxo, -OR', -CONR'R",
-N(R")C(O)R', -CO3R', -CN, aryl, or heteroaryl;

Xisa-0O-;

Y is a divalent linkage selected from -SO,NH- or -SO,NMe;

Zis-COR'%;
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27-09-13:09:11 H ’ H # a/

L is a methylene;

R? is a benzene ring which is unsubstituted or substituted by halogen,
-OR’ or R’, wherein R’ is (C;-Cg)alkyl or (C,-Cg)haloalkyl;

R’ and R® are independently hydrogen, halogen, (C;-Cg)alkyl,
fluoro(C,-Cs)alkyl, hetero(C,-Cs)alkyl, aryl, heteroaryl, aryl(C;-C,)alkyl, -NR'R", =OR', -NO,
—CN, -C(O)R!', —-COzR', -C(O)NR'R", (C-C4)alkylene-C(O)NR'R", —-S(O),nR', -S(O)kNR'R", —
OC(O)OR', -OC(O)R', ~OC(O)NR'R", -N(R")C(O)NR'R", -N(R")C(O)R', -N(R")S(O)«R' or —
N(R")C(O)OR';

R'? is independently hydrogen, (C;-Cg)alkyl, hetero(C,-Cg)alkyl, aryl, aryl(C,-
Cs)alkyl or heteroaryl;

each R' is independently halogen, (C,-Cs)alkyl, fluoro(C;-Cs)alkyl,
(Cy,-Cs)alkenyl, —OR', -NR'R", -NO,, —-CN, —C(O)R' or aryl;

each R', R" and R" is independently hydrogen, (C,-Cg)alkyl, cyclo(Cs.Cs)alkyl,
cyclo(Cs-Cg)alkenyl, aryl or aryl(C;-Cy)alkyl;

subscript k is 0, 1 or 2;

subscript mis 0, 1,2 or 3; and

subscriptnis 0, 1, 2, 3 or 4.

[0012b] According to a second aspect, the present invention relates to a pharmaceutical
composition comprising a pharmaceutically acceptable carrier or excipient and a compound of

the first aspect.

[0012c] According to a third aspect, the present invention relates to use of a compound
of the first aspect for the preparation of a medicament for treating a disease or condition
selected from the group consisting of asthma, allergic rhinitis, eczema, psoriasis, atopic
dermatitis, fever, sepsis, systemic lupus erythematosus, diabetes, rheumatoid arthritis, multiple
sclerosis, atherosclerosis, transplant rejection, inflammatory bowel disease, cancer, viral
infection, thrombosis, fibrosis, flushing, Crohn’s disease, ulcerative colitis, chronic obstructive

pulmonary disease, inflammation, pain, conjunctivitis, nasal congestion and urticaria.

3a

RECEIVED TIME 27.SEP.  9:40
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[0012d] According to a fourth aspect, the present invention relates to use of a compound
of the first aspect for the preparation of a medicament for treating a disease or condition

responsive to the modulation of CRTH2 and/or one or more other PGD, receptors.

[0012e] According to a fifth aspect, the present invention relates to a method for treating
a disease or condition selected from the group consisting of asthma, allergic rhinitis, eczema,
psoriasis, atopic dermatitis, fever, sepsis, systemic lupus erythematosus, diabetes, rheumatoid
arthritis, multiple sclerosis, atherosclerosis, transplant rejection, inflammatory bowel disease,
cancer, viral infection, thrombosis, fibrosis, flushing, Crohn’s disease, ulcerative colitis, chronic
obstructive pulmonary disease, inflammation, pain, conjunctivitis, nasal congestion and
urticaria, said method comprising administering a compound according to the first aspect or a

pharmaceutical composition according to the second aspect to a subject in need thereof.

[0012f] According to a sixth aspect, the present invention relates to a method for treating
a disease or condition responsive to the modulation of CRTH2 and/or one or more other PGD,
receptors, said method comprising administering a compound according to the first aspect or a

pharmaceutical composition according to the second aspect to a subject in need thereof.

[0012g] Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,

but not limited to”.

[0013] In one aspect, the invention provides compounds of formula I:
Rz\Y (R,
Aalyx %
VLY | -z
\as
|
wherein

A 1s 6-membered ring in which
A’is -C(R*)=, -N(R*)-, or -N=;
A% is -C(RY=, -N(R*)-, or -N=;
A’ is —-C(R%)=, -N(R’), or -N=;
A%is —C(R®=, -N(R®)-, or -N=;

3b




06 Sep 2013

2008248201

provided that at least one pair of R? and R*, R* and R® or R’ and R® form a 5- or
6-membered ring fused with A;

X represents a divalent linkage selected from —O—, —S(O)y—, -CR°R"-, -C(0)-, -NR*-
and —C(NR’)-;

Y represents a divalent linkage selected from a single bond, —S(O)kNR'O—, -C(O)NR'"’-
(C)-Ca)alkylene, hetero(C,-Cs)alkylene, ~N(R'')C(O)NR'’—, -N(R'")S(0).NR '~ -N(R')CO,-
,-NR''— —O- and -S(0)~;

3c
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Z represents -CO,R'2, -C(O)NR'?R"? or heteroaryl;

L represents a divalent linkage selected from a single bond, (C,-C¢)alkylene,
(Cy-Ce)alkenylene, (C,-Ce)alkynylene and (C,-Cs)heteroalkylene;

R?is hydrogen, (C;-Cg)alkyl, cyclo(C;-Cg)alkyl, cyclo(C3-Cg)alkenyl,
hetero(C,-Cs)alkyl, heterocyclo(C;-Cg)alkyl, heterocyclo(Cs3-Cs)alkenyl, aryl, heteroaryl or
aryl(C,-Cq)alkyl;

R’, R, R® and R® are independently hydrogen, halogen, (C,-Cg)alkyl,
fluoro(C,-Cy)alkyl, hetero(C,-Cs)alkyl, aryl, heteroaryl, aryl(C,-C4)alkyl, -NR'R", ~OR’,
-NO,, -CN, —C(O)R!, -CO,R', -C(O)NR'R", (C,-C4)alkylene-C(O)NR'R", —S(O)mR’,
-S(O)NR'R", -OC(O)OR', -OC(O)R', -OC(O)NR'R", -N(R")C(O)NR'R", -N(R")C(O)R,
-N(R"S(O)kR' or -N(R")C(O)OR', provided that at least one pair of adjacent substituents of
R? and R®, R*and R’ ,or R’ and R® form a 5- or 6-membered ring containing 0, 1, 2 or 3
heteroatoms selected from N, O and S that is fused with ring A; optionally the fused 5- or 6-
membered ring is substituted with halogen, (C;-Cs)alkyl, halo(C,-C;)alkyl,
cyclo(C;-Cs)alkyl, cyclo(Cs-Cs)alkenyl, amino(C,-Cs)alkyl, hydroxy, oxo, -OR/,
-CONR'R", -N(R"C(O)R', -CO3R', -CN, aryl, or heteroaryl;

R® R'’ and R'" are independently hydrogen, (C;-Cg)alkyl, fluoro(C;-Cq)alkyl,
hetero(C,-Cg)alkyl, aryl, heteroaryl, aryl(C;-C4)alkyl, -C(O)R', -CO,R', -C(O)NR'R",
-S(O)mR' or —S(O)KNR'R";

R’ is hydrogen,(C,-Cg)alkyl, hetero(C,-Cs)alkyl, aryl(C,-Cq4)alkyl, -OR' or -NR'R";

R'? and R"? are independently hydrogen, (C,-Cs)alkyl, hetefo(Cz-Cé)alkyl, aryl,
aryl(C,-Cy)alkyl or heteroaryl;

each R' is independently halogen, (C;-Cg)alkyl, fluoro(C,-Cy)alkyl, (C,-Cs)alkenyl,
—OR!, -NR'R", -NO,, —-CN, —C(O)R’ or aryl; optionally, a R"* group and L taken together
form a 5-, 6-, 7- or 8-membered fused ring containing from 0 to 3 heteroatoms selected
from N, O and S;

R? and R are independently hydrogen, (C,-Cg)alkyl, hetero(C,-Cs)alkyl, aryl(C;-
Cs)alkyl, —OR' or -NR'R";

each R', R" and R"' is independently hydrogen, (C,-C¢)alkyl, cyclo(Cs.Cg)alkyl,
cyclo(Cs-Cg)alkenyl, aryl or aryl(C,-Cs)alkyl;

each subscriptk is 0, 1 or 2;

each subscript mis 0, 1, 2 or 3; and

the subscript nis 0, 1, 2, 3 or 4.
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[0014] In some embodiments, the compounds of the invention have formula II:
2
R~y (R,
R3 /
O
R* R®
RS
II
wherein

X, Y, Z, L, and R? are as defined above with regard to formula I;

R, R, R’ and R® are independently hydrogen, halogen, (C,-Cg)alkyl,
fluoro(C;-Cy)alkyl, hetero(C,-Cg)alkyl, aryl, heteroaryl, aryl(C,;-C4)alkyl, -NR'R", “OR',
-NO,, -CN, —C(O)R', -CO3R', -C(O)NR'R", (C,-C4)alkylene-C(O)NR'R", —S(O)mR’,
-S(O)KNR'R", -OC(O)OR', —OC(O)R', -OC(O)NR'R", -N(R")C(O)NR'R", -N(R")C(O)R’,
-N(R"S(O)R' or -N(R")C(O)OR/, provided that at least one pair of adjacent substituents of
R?and RY, R*and R®, or R’ and R® form a fused 5- or.6-membered ring containing 0, 1, 2 or
3 heteroatoms selected from N, O and S; optionally, the fused 5- or 6-membered ring is
substituted with halogen, (C;-C;)alkyl, halo(C,-Cs)alkyl, cyclo(C;-Cs)alkyl, cyclo(Cs-
Cs)alkenyl, amino(C,-Cs)alkyl, hydroxy, oxo, -OR', -CONR'R", -N(R")C(O)R', -CO;R,
-CN, aryl, or heteroaryl;

each R'* is independently halogen, (C;-Cg)alkyl, fluoro(C;-Cy)alkyl, (C2-Cs)alkenyl,
—-OR', -NR'R", -NO,, -CN, —C(O)R' or aryl; optionally, a R™ group and L taken together
form a 5-, 6-, 7- or 8-membered fused ring containing from O to 3 heteroatoms selected
fromN, Oand S;

each R', R" and R" is independently hydrogen, (C,-C¢)alkyl, cyclo(C;.Cg)alkyl,
cyclo(C;-Cg)alkenyl, aryl or aryl(C,-Cy)alkyl;

each subscript k is 0, 1 or 2;

each subscript m is 0, 1, 2 or 3; and

the subscriptnis 0, 1, 2, 3 or 4.

[0015] In certain embodiments, the invention provides compounds of formula VI,

XI, XV, XXI, XXV, XXX, XXXIV, XXXX or XXXXIV:
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(R”)n
ti e
Rz‘Y (R™)
R3 X ~
\N\ | . é—t—z
R4 RS
R® xxi
Ry (R™),
R3 X
~ | é—L—Z

S R
5
R XXXV

r3 " (R™),
N | /lL—Z
R“/N = RE S
R5
XI ’
R%<
Y (R14)n

XXV
R~
, Y y (R14)
YR
-T—L—Z
N<
R4 RG Z
RS or

XXXX
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2
R =Y (R14)
R X / "
N N
Z | g7
R4 Rs
5
R XV >
R2<
, Y (R14)n
R X \/\\I
Il | gtz
6
R4 r}ls R .
R XXX ’
2
R =Y (RM)
3
R | X | S
S N P L—Z
R4
XXXXIV

wherein X, Y, Z, L, Rz, R® R, R’ R6, R' and subscript n have the meanings and groupings

provided above in formula II.

[0016]
XIX, XX, XXIX, XXXVIII, or XXXIX:

R2<

, Y (R14)n
U

NS = L=z

B
X
R%~y

R
(el
N

XXIX

/(R14)n
N AN
O—L -
R2-
Y (R™),
AN A
I | "4—L—2z
N | P
5
R XXXVIII ’

In certain embodiments, the invention provides compounds of formula X,

(R™)q
i® fﬁ
XX ’
R%
R3 X /(Rm)"
/ ~,
| I lL—z
~ N P
B
XXXIX ’

wherein X, Y, Z, L, R%, R*, R*, R*, R®, R"* and subscript n have the meanings and groupings

provided above in formula II, and structure B represents a fused 5- or 6-membered riﬁg

containing 0, 1, 2 or 3 heteroatoms selected from N, O and S; optionally, structure B is
substituted with halogen, (C,-C3)alkyl, halo(C,-C;)alkyl, cyclo(C;-Cs)alkyl,
cyclo(Cs-Cg)alkenyl, amino(C,-Cs)alkyl, hydroxy, oxo, -OR', -CONR'R", -N(R")C(O)R,
-CO3R!, -CN, aryl, or heteroaryl, wherein R' and R" are each independently hydrogén,
(C,-Ce)alkyl, cyclo(C;-Cg)alkyl, cyclo(C3-Cg)alkenyl, aryl or aryl(C,-Cs)alkyl.
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[0017] Unless otherwise indicated, the compounds provided in the formulas
described herein are meant to include pharmaceutically acceptable salts, solvates and
prodrugs thereof.

[0018] " The invention also provides pharmaceutical compositions comprising a
compound of formula I- XXXIX and a pharmaceutically acceptable carrier, excipient or
diluent.

[0019] Uses of a compound of formula I- XXXIX for the treatment of inflammatory
conditions, immune disorders, asthma, allergic rhinitis, eczema, psoriasis, atopic dermatitis,
fever, sepsis, systemic lupus erythematosus, diabetes, rheumatoid arthritis, multiple
sclerosis, atherosclerosis, transplant rejection, inflammatory bowel disease, cancer, viral
infection, thrombosis, fibrosis, flushing, Crohn’s disease, ulcerative colitis, chronic
obstructive pulmonary disease, inflammation, pain, conjunctivitis, nasal congestion and
urticaria, are provided herein.

[0020] The invention also provides methods for treating or preventing inflammatory
conditions, immune disorders, asthma, allergic rhinitis, eczema, psoriasis, atopic dermatitis,
fever, sepsis, systemic lupus erythematosus, diabetes, rheumatoid arthritis, multiple
sclerosis, atherosclerosis, transplant rejection, inflammatory bowel disease, cancer, viral
infection, thrombosis, fibrosis, flushing, Crohn’s disease, ulcerative colitis, chronic
obstructive pulmonary disease, inflammation, pain, conjunctivitis, nasal congestion and
urticaria, comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of formula I- XXXIX.

[0021] The invention also provides methods for treating or preventing a condition or
disorder mediated, regulated or influenced by Th2 cells, eosinophils, basophils, platelets,
Langerhans cells, dendritic cells or mast cells, comprising administering to a subject in need
thereof a therapeutically effective amount of a compound of formula I- XXXIX.

[0022] The invention also provides methods for treating or preventing a condition or
disorder mediated, reguléated or influenced by PGD, and metabolites thereof, such as 13,14-
dihydro-15-keto-PGD; and 15-deoxy-A'>'*-PGD,, comprising administering to a subject in
need thereof a therapeutically effective amount of a compound of formula I- XXXIX.
[0023] The invention further provides methods for treating or preventing a condition
or disorder responsive to modulation of CRTH2 and/or one or more other PGD, receptors,
e.g., DP, comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of formula I- XXXIX.

[0024] The invention also provides methods for treating or preventing a condition or

disorder mediated by CRTH2 and/or one or more other PGD; receptors, e.g., DP,
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comprising administering to a subject in need thereof a therapeutically effective amount of a
compound of formula I- XXXIX.

[0025] The invention also provides methods for modulating CRTH2 and/or one or
more other PGD; receptors, e.g., DP, comprising contacting a cell with a compound of
formula I- XXXIX.

[0026] Other objects, features and advantages of the invention will become apparent

to those skilled in the art from the following description and claims.

S. BRIEF DESCRIPTION OF THE FIGURES

[0027] Figure 1 illustrates a general synthesis scheme for exemplary compounds of

the invention.
6. DETAILED DESCRIPTION

6.1. Definitions

10028] The abbreviations used herein are conventional, unless otherwise defined.
[0029] As used herein, the term “condition or disorder responsive to another PGD,
receptor” and related terms and phrases refer to a condition or disorder associated with
inappropriate, e.g., less than or greater than normal, activity of another PGD, receptor and at
least partially responsive to or affected by modulation of another PGD; receptor (e.g.,
another PGD; receptor antagonist or agonist results in some improvement in patient well-
being in at least some patients). Inappropriate functional activity of another PGD; receptor
might arise as the result of expression of another PGD, receptor in cells which normally do
- not express the receptor, increased expression of another PGD, receptor or degree of
intracellular activation (leading to, e.g., inflammatory and immune-related disorders and
diseases) or decreased expression of another PGD, receptor. A condition or disorder
associated with another PGD; receptor may include a condition or disorder mediated by
another PGD; receptor.
[0030] As used herein, the phrase “condition or disorder mediated by another PGD,
receptor” and related phrases and terms refer to a condition or disorder characterized by
inappropriate, e.g., less than or greater than normal, activity of another PGD, receptor.
Inappropriate functional activity of another PGD, receptor might arise as the result of
expression of another PGD; receptor in cells which normally do not express the receptor,
increased expression of another PGD; receptor or degree of intracellular activation (leading

to, e.g., inflammatory and immune-related disorders and diseases) or decreased expression
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of another PGD, receptor. A condition or disorder mediated by another PGD, receptor may
be completely or partially mediated by inappropriate functional activity of another PGD;
receptor. However, a condition or disorder mediated by of another PGD, receptor is one in
which modulation of another PGD, receptor results in some effect on the underlying
condition or disorder (e.g., another PGD; receptor antagonist or agonist results in some
improvement in patient well-being in at least some patients).

[0031] As used herein, the term “CRTH2” refers to a CRTH2 protein (RefSeq
Accession No. NP_007469) or variant thereof that is capable of mediating a cellular
response to PGD; in vitro or in vivo. CRTH2 variants include proteins substantially
homologous to native CRTH2, i.e., proteins having one or more naturally or non-naturally
occurring amino acid deletions, insertions or substitutions (e.g., CRTH2 derivatives,
homologs and fragments). The amino acid sequence of CRTH2 variant preferably is at least
about 80% identical to a native CRTH2, more preferably at least about 90% identical, and
most preferably at least about 95% identical.

[0032] As used herein, the phrases “CRTH2-mediated condition or disorder,” “a
condition or disorder mediated by CRTH2” and related phfases and terms refer to a
condition or disorder characterized by inappropriate, e.g., less than or greater than normal,
CRTH2 activity. Inappropriate CRTH2 functional activity might arise as the result of
CRTH2 expression in cells which normally do not express CRTH2, increased CRTH2
expression or degree of intracellular activation (leading to, e.g., inflammatory and immune-
related disorders and diseases) or decreased CRTH2 expression. A CRTH2-mediated
condition or disorder may be completely or partially mediated by inappropriate CRTH2
functional activity. However, a CRTH2-mediated condition or disorder is one in which
modulation of CRTH2 results in some effect on the underlying condition or disorder (e.g.,
an CRTH2 antagonist or agonist results in some improvement in patient well-being in at
least some patients).

[0033] The term “CRTH2-modulating amount” refers to that amount of a compound
that is needed to produce a desired effect in any one of the cell-based assays, biochemical
assays or animal models described herein or otherwise known to the skilled artisan.
Typically, a CRTH2-modulating amount of a compound will be at least that amount which
exhibits an ECsg in a reporter-gene cell-based assay (relative to an untreated control).
[0034] ‘As used herein, the terms “CRTH2-responsive condition or disorder,”
“condition or disorder responsive to CRTH2” and related terms and phrases refer to a
condition or disorder associated with inappropriate, e.g., less than or greater than normal,

CRTH2 activity and at least partially responsive to or affected by CRTH2 modulation (e.g.,
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a CRTH2 antagonist or agonist results in some improvement in patient well-being in at least
some patients). Inappropriate CRTH2 functional activity might arise as the result of
CRTH2 expression in cells which normally do not express CRTH2, increased CRTH2
expression or degree of intracellular activation (leading to, e.g., inflammatory and immune-
related disorders and diseases) or decreased CRTH2 expression. A CRTH2-associated
condition or disorder may include a CRTH2-mediated condition or disorder.

[0035] As used herein, the term “DP” refers to a DP protein (RefSeq Accession No.
NP_000944) or variant thereof that is capable of mediating a cellular response to PGD, in
vitro or in vivo. DP variants include proteins substantially homologous to native DP, i.e.,
proteins having one or more naturally or non-naturally occurring amino acid deletions,
insertions or substitutions (e.g., DP derivatives, homologs and fragments). The amino acid
sequence of DP variant preferably is at least about 80% identical to a native DP, more
preferably at least about 90% identical, and most preferably at least about 95% identical.
[0036] The term “DP-modulating amount” refers to that amount of a compound that
is needed to produce a desired effect in any one of the cell-based assays, biochemical assays
or animal models described herein or otherwise known to the skilled artisan. Typically, a
DP-modulating amount of a compound will be at least that amount which exhibits an ECs
in a reporter-gene cell-based assay (relative to an untreated control).

”

[0037] As used herein, the terms “DP-responsive condition or disorder,” “condition
or disorder responsive to DP” and related terms and phrases refer to a condition or disorder
associated with inappropriate, e.g., less than or greater than normal, DP activity and at least
partially responsive to or affected by DP modulation (e.g., a DP antagonist or agonist results
in some improvement in patient well-being in at least some patients). Inappropriate DP
functional activity might arise as the result of DP expression in cells which normally do not
express DP, increased DP expression or degree of intracellular activation (leading to, e.g.,
inflammatory and immune-related disorders and diseases) or decreased DP expression. A
DP-associated condition or disorder may include a DP-mediated condition or disorder.
[0038] As used herein, the phrases “DP-mediated condition or disorder,” “a
condition or disorder mediated by DP”* and related phrases and terms refer to a condition or
disorder characterized by inappropriate, e.g., less than or greater than normal, DP activity.
Inappropriate DP functional activity might arise as the result of DP expression in cells
which normally do not express DP, increased DP expression or degree of intracellular
activation (leading to, e.g., inflammatory and immune-related disorders and diseases) or
decreased DP expression. A DP-mediated condition or disorder may be completely or

partially mediated by inappropriate DP functional activity. However, a DP-mediated
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condition or disorder is one in which modulation of DP results in some effect on the
underlying condition or disorder (e.g., an DP antagonist or agonist results in some
improvement in patient well-being in at least some patients).

[0039] The terms “modulate”, “modulation” and the like refer to the ability of a
compound to increase or decrease the function and/or expression of CRTH2 and/or one or
more other PGD; receptors, e.g., DP, where such function may include transcription
regulatory activity and/or protein-binding. Modulation may occur in vitro or in vivo.
Modulation, as described herein, includes the inhibition, antagonism, partial antagonism,
activation, agonism or partial agonism of a function or characteristic associated with
CRTH2 and/or one or more other PGD; receptors, either directly or indirectly, and/or the
upregulation or downregulation of the expression of CRTH2 and/or one or more other PGD,
receptors, either directly or indirectly. In a preferred embodiment, the modulation is direct.
Inhibitors or antagonists are compounds that, e.g., bind to, partially or totally block
stimulation, decrease, prevent, inhibit, delay activation, inactivate, desensitize, or
downregulate signal transduction. Activators or agonists are compounds that, e.g., bind to,
stimulate, increase, open, activate, facilitate, enhance activation, activate, sensitize or
upregulate signal transduction. The ability of a compound to inhibit the function of CRTH2
and/or one or more other PGD; receptors can be demonstrated in a biochemical assay, e.g.,
binding assay, or a cell-based assay, e.g., a transient transfection assay.

[0040] As used herein, the terms “other PGD; receptor”, “another PGD, receptor”
and the like refer to a prostanoid receptor protein other than CRTH2, or variant thereof, that
is capable of mediating a cellular response to PGD; in vitro or in vivo. Another PGD,
receptor may be selective for PGD,, e.g., DP (RefSeq Accession No. NP_000944), or other
one or more other prostanoids (e.g., EP|, EP,, EP; and EP4, FP, IP and TP). Other PGD,
receptor variants include proteins substantially homologous to a corresponding native
prostanoid receptor other than CRTH2, i.e., proteins having one or more naturally or non-
naturally occurring amino acid deletions, insertions or substitutions (e.g., derivatives,
homologs and fragments of another PGD, receptor). The amino acid sequence of other
PGD; receptor variants preferably is at least about 80% identical to the corresponding native -
other PGD; receptors, more preferably at least about 90% identical, and most preferably at
least about 95% identical. Preferably, another PGD; receptor is DP.

[0041]) The term “PGD; receptor-modulating amount” and related terms and phrases
refer to that amount of a compound that is needed to produce a desired effect in any one of
the cell-based assays, biochemical assays or animal models described herein or otherwise

known to the skilled artisan. Typically, a PGD, receptor-modulating amount of a
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compound will be at least that amount which exhibits an ECs in a reporter-gene cell-based

assay (relative to an untreated control).

[0042] The terms “prevent”, “preventing” and “prevention”, as used herein, refer to
a method of delaying or precluding the onset of a disease and/or its attendant symptoms,
barring a subject from acquiring a disease or reducing a subject’s risk of acquiring a disease.
[0043] The “subject” is defined herein to include animals such as mammals,
including, but not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats,
rabbits, rats, mice and the like. In preferred embodiments, the subject is a human.

[0044] The term “therapeutically effective amount” refers to the amount of the
subject compound that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought by the researcher, veterinarian, medical doctor or
other clinician. The term “therapeutically effective amount” includes that amount of a
compound that, when administered, is sufficient to prevent development of, or alleviate to
some extent, one or more of the symptoms of the condition or disorder being treated. The
therapeutically effective amount will vary depending on the compound, the disease and its
severity and the age, weight, erc., of the mammal to be treated.

[0045]) The terms “treat”, “treating” and “treatment”, as used herein, are meant to
include alleviating or abrogating a disease and/or its attendant symptoms andAalleviating or
eradicating the cause of the disease itself.

[0046]) The term “alkyl,” by itself or as part of another substituent, means, unless
otherwise stated, a straight or branched chain hydrocarbon radical, or combination thereof,
which is fully saturated, having the number of carbon atoms designated (i.e., C,-Cg means
one to eight carbons). Examples of alkyl groups include methyl, ethyl, n-propyl, isopropyl,
n-butyl, t-butyl, isobutyl, sec-butyl, homologs and isomers of, for example, n-pentyl,
n-hexyl, n-heptyl, n-octyl and the like.

[0047] The term “alkenyl”, by itself or as part of another substituent, means a
straight or branched chain hydrocarbon radical, or combination thereof, which may be
mono- or polyunsaturated, having the number of carbon atoms designated (i.e., C,-Cg means
two to eight carbons) and one or more double bonds. Examples of alkenyl groups include
vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl)
and higher homologs and isomers thereof.

[0048] The term “alkynyl”, by itself or as part of another substituent, means a
straight or branched chain hydrocarbon radical, or combination thereof, which may be

mono- or polyunsaturated, having the number of carbon atoms designated (i.e., C,-Cg means
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two to eight carbons) and one or more triple bonds. Examples of alkynyl groups include
ethynyl, 1- and 3-propynyl, 3-butynyl and higher homologs and isomers thereof.

[0049] The term “alkylene” by itself or as part of another substituent means a
divalent radical derived from alkyl, as exemplified by -CH,CH,CH,CH,-. Typically, an
alkyl (or alkylene) group will have from 1 to 24 carbon atoms, with those groups having 10
or fewer carbon atoms being preferred in the present invention. A “lower alkyl” or “lower
alkylene” is a shorter chain alkyl or alkylene group, generally having eight or fewer carbon
atoms.

[0050] The terms “alkoxy,” “alkylamino” and “alkylthio” (or thioalkoxy) are used in
their conventional sense, and refer to those alkyl groups attached to the remainder of the
molecule via an oxygen atom, an amino group, or a sulfur atom, respectively. Similarly, the
term dialkylamino refers to an amino group having two attached alkyl groups that can be the
same or different.

[0051] The term “heteroalkyl,” by itself or in combination with another term,

means, unless otherwise stated, a stable straight or branched chain hydrocarbon radical, or
combinations thereof, consisting of the stated number of carbon atoms and from one to three
heteroatoms selected from O, N, Si and S, and wherein the nitrogen and sulfur atoms may
optionally be oxidized and the nitrogen heteroatom may optionally be quaternized. The
heteroatom(s) O, N and S may be placed at any interior position of the heteroalkyl group.
The heteroatom Si may be placed at any position of the heteroalkyl group, including the
position at which the alkyl group is attached to the remainder of the molecule. Examples
include -CH,-CH,-O-CH3, -CH,-CH,-NH-CH3, -CH,-CH,-N(CH3)-CH3, -CH,-S-CH,-CH3,
-CH,-CH,,-S(0)-CHj3, -CH,-CH;-S(0),-CH3, -Si(CHj3)3, and -CH,-CH=N-OCHj3. Up to
two heteroatoms may be consecutive, such as, for example, -CH,-NH-OCHj; and
-CH,-O-Si(CH3);. When a prefix such as (C,-Cs) is used to refer to a heteroalkyl group, the
number of carbons (2-8, in this example) is meant to include the heteroatoms as well. For
example, a C,-heteroalkyl group is meant to include, for example, -CH,OH (one carbon
atom and one heteroatom replacing a carbon atom) and -CH,SH.

[0052] The term “heteroalkylene” by itself or as part of another substituent means a
divalent radical derived from heteroalkyl, as exemplified by -CH,-CH,-S-CH,CH,- and
-CH,-S-CH,-CH,-NH-CH;-. For heteroalkylene groups, heteroatoms can also occupy either
or both of the chain termini (e.g., alkyleneoxy, alkylenedioxy, alkyleneamino,
alkylenediamino, and the like). Still further, for alkylene and heteroalkylene linking groups,

no orientation of the linking group is implied.
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[0053]) The term “heteroalkenyl,” by itself or in combination with another term,
means, unless otherwise stated, a stable straight or branched chain hydrocarbon radical, or
combinations thereof, which may be mono- or polyunsaturated, having one or more double
bonds, and having the stated number of carbon atoms and from one to three heteroatoms
selected from O, N, Si and S, and wherein the nitrogen and sulfur atoms may optionally be
oxidized and the nitrogen heteroatom may optionally be quaternized. The heteroatom(s) O,
N and S may be placed at any interior position of the heteroalkyl group. The heteroatom Si
may be placed at any position of the heteroalkyl group, including the position at which the
alkyl group is attached to the remainder of the molecule. Examples include -CH=CH-O-
CH3;, -CH=CH-NH-CH3;, -CH=CH-N(CHj3)-CHj3, -CH,-S-CH=CH, and -CH=CH-S(O)-
CHs.

[0054] The terms “cycloalkyl” and “heterocycloalkyl”, by themselves or in
combination with other terms, represent, unless otherwise stated,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>