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LIVER X RECEPTOR (LXR) MODULATORS

This application claims the benefit of priority of U.S. Provisional Appl. No.
61/873,746, filed September 4, 2013, which is incorporated herein by reference in its

entirety.

BACKGROUND OF THE INVENTION
Liver X receptor (LXR) activation is associated with inflammation, hyperproliferative
and/or disordered skin barrier differentiation. LXR activation also modulates multiple

pathways underlying the etiology and pathology of skin aging.

SUMMARY OF-FHEMMVENTION

Described herein are compounds of Formula I, IA, IB, II, HA, IIB, III, IIIA, HIB, IV,
IVA, and IVB, pharmaceutical compositions that include such compounds, and methods of
use thereof, for modulating LXR. Disclosedinone-aspeet is the topical administration of at ;
least one liver X receptor (LXR) modulator described herein to the skin of a mammal in the
treatment of dermal diseases, disorders or conditions.

Provided herein are methods and compositions comprising topical administration of a
liver X receptor (LXR) modulator for treatment of dermal diseases, disorders or conditions.
Dermal diseases, disorders or conditions include, but are not limited to, skin aging, scarring,
psoriasis, dermatitis, eczema, urticaria, rosacea, burns, acne, or any other condition described
herein. Dermal diseases or disorders also refer to pigmentary disorders including but not
limited to vitiligo. Dermal diseases also refer to skin malignancies and cancer, including
melanoma and metastatic forms of these diseases.

In another embodiment is the use of a compound of Formula I, 1A, IB, I, IIA, IIB,

III, IIIA, [IIB, IV, IVA, and IVB, or a pharmaceutically acceptable salt, in the manufacture of
a medicament for the treatment of a disease, disorder, or condition that would benefit from
LXR modulation (such as any of the methods described herein). In another embodiment is
the a compound of Formula [, IA, IB, II, [TA, IIB, [IL, ITIA, T1IB, IV, IVA, and IVB, or a

pharmaceutically acceptable salt, for use in treatment of the treatment of a disease, disorder,
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or condition that would benefit from LXR modulation (such as any of the methods described
herein).

Accordingly, provided herein are methods and compositions for maintenance of the
dermal barrier and/or normalization of the dermal barrier and/or reducing injury to the
dermal barrier and/or regeneration of the dermal barrier.

Disclosedin-one-aspeet-provided-heretn Is a method for treating the epidermis of a
mammalian subject suffering from a perturbed epidermal barrier function, said method
comprising topically administering to said epidermis a topical composition comprising an
active ingredient that is an activator of the liver X receptor (LXR), said active ingredient
being present in a concentration that is effective in enhancing barrier development.

Disclosedtnenetheraspect-provided-heretn is a method for treating the epidermis or
mucous membrane of a terrestrial mammalian subject suffering from a condition of disturbed
differentiation or excess proliferation, said method comprising topically administering to said
epidermis or mucous membrane a topical composition comprising an active ingredient that is
an activator of the liver X receptor (LXR), said active ingredient being present in a
concentration that is effective in enhancing barrier development.

- In some embodiments of the methods or compositions described above, the activator
of LXR is a compound of Formula I, 1A, IB, II, I[IA, 1IB, L, HIA, IIIB, IV, IVA, and IVB as
described herein. In some embodiments of the methods or compositions described above, the
concentration of said active ingredient in the topical composition is from about 0.1 pM to
100 uM.

Disclosedis-ene-aspest is the use of a LXR modulator in the manufacture of a topical
formulation for use in the treatment of a dermal disease, disorder or condition in a mammal.
Disclosedirnsns-aspeet is the use of a LXR modulator and a second therapeutic agent in the
manufacture of a topical formulation for use in the treatment of a dermal disease, disorder or
condition in a mammal.

Disclosedin-anetheraspeet is a compound of Formula (I):
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S-. In another embodiment of the aforementioned embodiments is a compound of Formula 1
wherein X is -CH=CH-.
Disclosedinanetheraspest 1S a compound of Formula (II):

R
2\'l__z (R5 n

)
.
RT“LﬂRs

€y

wherein:

X 18 -O-, -S-, or -C(R4)=C(R¢)-;

L; is a bond, C,-Csalkyl, or C;-Cgheteroalkyl; wherein C;-Csalkyl and Cy-
Cgsheteroalkyl are optionally substituted with at least one Ry;

L, is a Ci-Cgalkyl, or Cy-Cgheteroalkyl;

R is -C(=0)ORg;

R; is hydrogen, -ORg, -N(Rg),, -C(=0)Rg, -C(=O)N(Ro)2, -C(=N-OH)Ry, -
C(=S)N(Ry),, C;-Cgalkyl, C5-Cscycloalkyl, C,-Cghaloalkyl, C,-Cgheteroalkyl, or optionally
substituted heterocycloalkyl;

Rj3 is hydrogen, halogen, C;-Cgalkyl, or C;-Cghaloalkyl;

R4 is aryl or heteroaryl; wherein aryl and heteroaryl are substituted with at least one
Rii;

each Rs is independently halogen, C;-Csalkyl, or Ci-Cghaloalkyl;

each Ry is independently hydrogen, halogen, C;-Cgalkyl, or C;-Cghaloalkyl;

each Ry is independently C;-Cgalkyl, C3-Cseycloalkyl, C;-Cghaloalkyl, C;-
Ceheteroalkyl, -C,-Cealkyl-aryl, optionally substituted aryl, or optionally substituted
heteroaryl;

each Rg, each Ry, and each R are each independently hydrogen, C,-Cgalkyl, C;-
Ceheteroalkyl, -C-Cgalkyl-aryl, aryl, or heteroaryl;

each R;; is independently halogen, nitro, -OR 0, -N(R10)2, -CN, -C(=0)R ¢, -
C(=0)OR g, -C(=O)N{(R10)2, -NR1oC(=0)R 0, -NR10SO2R 19, -SOR ¢, -SO2R 19, -SO2NR )2, -
C(=0)OCH,SCHs, optionally substituted C;-Cgalkyl, optionally substituted C;-Cgeycloalkyl,

5
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optionally substituted C;-Cghaloalkyl, optionally substituted C;-Cgheteroalkyl, optionally
substituted -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl;
and

nis 0-2;

or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or
pharmaceutically acceptable prodrug thereof.

In another embodiment is a compound of Formula II wherein L is a bond. In another
embodiment is a compound of Formula IT wherein L, is Cy-Cealkyl optionally substituted
with at least one R;. In another embodiment is a compound of Formula I wherein L; is -
CH;-. In a further embodiment is a compound of Formula II wherein R, is -C(=0)ORg, and
Ry 18 Ci-Cgalkyl or C;-Ceheteroalkyl. In a further embodiment is a compound of Formula IT
wherein L, is C,-Cgalkyl. In a further embodiment is a compound of Formula II wherein R,
is hydrogen. In another embodiment of the aforementioned embodiments is a compound of
Formula Il wherein R4 is phenyl substituted with one Ryy. In another embodiment of the
aforementioned embodiments is a compound of Formula II wherein Ry is phenyl substituted
with one Ry, Ry is -SO»R g, and Ry is C;-Cealkyl. In another embodiment of the
aforementioned embodiments is a compound of Formula II wherein Ry is phenyl substituted
with at least two Ry;. In another embodiment of the aforementioned embodiments is a
compound of Formula II wherein R, is phenyl substituted with at least two R;; and each Ry,
is independently halogen, optionally substituted C;-Cealkyl, -SO2R 0, -NR14SO2R 19, o1 -
SO;N(R0),. In another embodiment of the aforementioned embodiments is a compound of
Formula I wherein n is 0. In another embodiment of the aforementioned embodiments is a
compound of Formula II wherein R is hydrogen. In another embodiment of the
aforementioned en’;\bodiments is a compound of Formula IT wherein Rj is halogen. In
another embodiment of the aforementioned embodiments is a compound of Formula IT
wherein X is -O-. In another embodiment of the aforementioned embodiments is a
compound of Formula II wherein X is -S-. In another embodiment of the aforementioned
embodiments is a compound of Formula I wherein X is -CH=CH-.

In one aspect, there is provided compound of Formula (11I):




111

or a pharmaceutically acceptable salt thereof, wherein:

L is a bond;

L, is a C1-Cealkyl, or C;-Ceheteroalkyl:

R, is -C{=Q}ORy:

R, is hydrogen, -ORg. -N(Rg},. -C(=ORq, C1-Cealkyvl, C5-Cyeycloalkyl. €~

Cehaloalkyl, or optionally substituted heterocycloalkyl;

R is hvdrogen, halogen, C;-Cealkyl. or C;-Cghaloalkyl,

Ry is arvl or heteroaryl; wherein aryl and heteroaryl are substituted with at least one

o

each Ry is independently C,-Cealkyl, Cs-Cyeyeloalkyl, Ci-Cehaloalkyl, Ci-

Ceheteroalkyl, -C,-Cealkvi-aryl, optionally substituted arvl, or optionally substituted

hetercaryl;
Ry is hydrogen. C-Cealkyl, C,-Ceheteroalkyl, -C-Cealkyl-aryl, aryl, or heteroaryl;

Ry is hydrogen, C\-Cealkyl. C)-Coheteroalkyvl, -C;-Cyalkyl-aryl, aryl, or hetercaryl:

each R are each independently hvdrogen, C,-Cealkyl. C,-Coheteroalkyl, -C,-

Cealkvl-arvl, arvl, or heteroaryl;

C=0)0R 15, ~CEOMN(R 10)2. -NR 10CI=0R 10, -NR (68O R 10, -SOR o, -SO»R ¢, -SO-N(R 1), -
C(=OYOCH,SCHs, optionally substitated C;-Ceallkeyl, optionally substituted Cs-Cgeyeloalkyl,

substituted -C,-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl.

and

nis -4,

Also provided is a compound of Formula (III):
ba
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nis 0-4;
or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or

pharmaceutically acceptable prodrug thereof.

In another aspect, there is provided a compound of Formula (IV):

wherein: |

1. 2. 3. or 4 substituents independently selected from hydoxy, C,-Cq alkoxy. and C;-Cy

haloalkoxv:
LoisaCi.Cealkyl:
R; 18 C(:O}OR&

Rj.is hydrogen or C,-Cgalkyl;

R4 1s phenyl substituted with at least one Rii:

each Ry is independently hvdrogen or C;-Cealkyl;

each Rjq is independently hydrogen or C;-Cealkyl: and

C(=OYOCH,SCHs, C-Cealkyl, or C;-Ce haloalkyl, wherein said C;.Ce alkyl is optionally

substituted bv 1. 2. 3. or 4 substituents independently seleeted from cvano, hvdoxy. €,-Cs

alkoxy. C;-Cq4 haloalkoxy, amino, C,-Cy alkvlamino, and di(C;-Cy4 alkyljamino:

provided that at Jeast one Ry is -NR 1oC(=OR 19, -NR 145O:R 10, -SOR 19, -SO-R 0. OF -

Disclosedin-anstheraspeet 1s a compound of Formula (IV):

8
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Iv)

wherein:

R, is C1.Cg alkyl or C,.C¢ alkenyl, wherein said C;.C¢ alkyl is optionally substituted by
1, 2, 3, or 4 substituents independently selected from hydoxy, Ci-C4 alkoxy, and C,-Cy
haloalkoxy;

L, is a Cy.Cg alkyl;

R, 1s C(=0)ORy;

R; is hydrogen or C;-Cgalkyl;

R4 is pheny! substituted with at least one Ryy;

each Ry is independently hydrogen or C;-Cgalkyl;

each Ry is independently hydrogen or C;-Cealkyl; and

each Ry is independently halogen, nitro, ~-OR g, -N{R0)2, -CN, -C(=0)R, -
C{(=0)ORq, -C(=O)N(R0)2, -NR10C(=O)R 9, -NR4SO2R g, -SOR g, -SO2R 10, -SO:N(Ry)2, -
C(=0O)OCH,SCH;, C;-Cgalkyl, or C,-Cq haloalkyl, wherein said C;.Cq alkyl is optionally
substituted by 1, 2, 3, or 4 substituents independently selected from cyano, hydoxy, Ci-Cy4
alkoxy, C;-C4 haloalkoxy, amino, C;-C4 alkylamino, and di(C;-C; alkyl)amino;

provided that at least one Ry is -NR;oC(=O)R g, -NR1,8O2R 9, -SOR 10, -SO2R 9, 0F -
SONR10)2;
or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or

pharmaceutically acceptable prodrug thereof.




In another aspect there is provided a compound of Formula (IA):
Ri1a

R2\ -

(IA)

wherein:

L; and L, are each independently a bond, C;-Cealkyl. or C,-Cgheteroalkyl: wherein C,-
Cealkyl and C,-Cesheteroalkvl are optionally substituted with at least one R+;

R, is halogen, -CFs. -ORj. -N(Rg)». -C(=0)Ry, -C{=0)ORg, -C(=0)N(Rg)». -C(=N-
OH)Rs. -C(=SIN(Ryg),. Ci-Cealkyl, C-Ceheteroalkyl. or optionally substituted C,-
Crheterocyeloalkyl;

Rj_ is —C(:O)ORQ_;

R, is hydrogen, halogen., C;-Cgalkyl. or C;-Cghaloalkyl:

Ceheteroalkyvl, -C;-Cealkyl-aryl, optionally substituted aryl, or optionally substituted
heteroaryl;
each Rg. each Ry, and each Ry are each independently hydrogen, C;-Cealkyl, C;-
Cgheteroalkyl, -C,~Cealkyl-aryl. aryl, or heteroaryl;
misOorl;

C(=0)OCH,SCHj, optionally substituted C,-Cealkyl, optionally substituted Cs-Cgeycloalkyl,
optionally substituted C,-Cghaloalkyl, optionally substituted C)-Cgheteroalkyl, optionally
substituted -C;-Cealkyl-aryl. optionally substituted arvl, or optionally substituted heteroaryl:
or a pharmaceutically acceptabie salt thereof,

In another aspect. there is provided a compound of Formula (1I):

R
s Lz (Rs)n

LA

NN TR
R~k Rs
(1




or a pharmaceuticallv acceptable salt thereof, wherein:
X 18 -C{Rg)=C(Re)-s

L1 is a bond, Ci-Cealkyl. or C,-Ceheteroalkyl: wherein C-Cealkyl and C;-Cgheteroalkyl

are optionally substituted with at least one Ry;
Lo s a Ci-Cealkyl, or C;-Ceheteroalkyvl,
Rl 1§ —C(:O)ORE;

C-Cealkvl, C5-Cgeyeloalkyl, C,-Cehaloalkyl, C,-Cgheteroalkyl. or optionally substituted

heterocvcloalkvi:

R is hydrogen, halogen, C,-Cgallkyl, or C,-Cghaloalkvi;

Ry is aryl or heteroarvl: wherein arvl and heteroaryl are substituted with at least one

each Rs is independently halogen, C-Cealkyl, or C;-Cghaloalkyl:

each R is independently C;-Cealkyl, Cs-Cgeveloalkvl, Ci-Cghaloalkyl, C)-

Ceheteroalkyl, -C,-Cealkvl-arvl. optionally substituted aryl, or optionally substituted

heteroaryl;
each Ry, each Ry, and each Ryq are each independently hydrogen. Ci-Cealkyl, Ci-

Cgheteroalkyl, -C;-Cyalkyl-aryl, aryl. or heterocaryl:

substituted -C,-Cealkyl-aryl, optionally substituted aryl, or optionally substituted heteroarvl

and

In another aspect. there is provided a pharmaceutical composition comprising a

compound of anv one of the Formulae described herein. or a pharmaceutically acceptable salt

thereof, and a pharmaceutically accentable carrier.
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Disclosedb-anether-aspeet is a pharmaceutical composition comprising a compound
of Formula I, IA, IB, IL, IIA, IIB, III, IIA, [IB, IV, IVA, and IVB, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

In another aspect, there is provided use of a compound according to any one of the
Formulae described herein, or a pharmaceutically acceptable salt thereof, in the manufacture
of a medicament for treating a dermal disease, disorder or condition selected from skin aging,
scarring, psoriasis. dermatitis, eczema, urticaria, rosacea, burns, and acne in a mammal.

Disclosedinunotheraspeet is a method of treating a disease, disorder or condition in a
mammal that would benefit from LXR modulation comprising administering to the mammal
a compound of Formula I, IA, IB, II, ITA, IIB, IIL, ITIA, IIIB, IV, IVA, and IVB, or a
pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

In a further embodiment is a method of treating a disease, disorder or condition in a
mammal that would benefit from LXR modulation comprising administering to the mammal
a compound of Formula 1, 1A, IB, II, TIA, 1IB, III, HIA, IIIB, IV, IVA, and IVB,or a
pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof; wherein the disease, disorder or condition in a mammal is a
dermal disease, disorder or condition selected from skin aging, scarring, psoriasis, dermatitis,

eczema, urticaria, rosacea, burns, and acne.
In another aspect. there is provided a method of modulating LXER activity comprising
contacting LXR., or portion thereof, with a compound according to any one of the Formulae

described herein, or a pharmaceutically acceptable salt thereof.

Disclosedln-anether-aspest is a method of modulating LXR activity comprising
contacting LXR, or portion thereof, with a compound of Formula I, 1A, IB, II, IIA, 1IB, I,
IIIA, 1B, IV, IVA, and IVB, or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug thereof.

INCORPORATION BY REFERENCE
All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent,
or patent application was specifically and individually indicated to be incorporated by
reference.

DETAILED DESCRIPTION OF THE INVENTION
LXR was first described by Willy, P. J., et al., "LXR, a nuclear receptor that defines a
distinct retinoid response pathway," Genes & Development 9:1033-1045 (Cold Spring
Harbor Laboratory Press).
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WHAT IS CLAIMED IS:

1. A compound of Formula (I1I):

(1IT)

or a pharmaceutically acceptable salt thereof, wherein:

L1 1s a bond, Ci-Csalkyl, or Ci-Csheteroalkyl; whercin ¢1-Cealkyl and Ci-
Csheteroalkyl are optionally substituted with at least one Ry

Ls is a Ci-Csalkyl, or Ci-Csheteroalkyl;

Ry is -C(=0)ORg;

Rz is hydrogen, -ORg, -N(Ro)z, -C(=0)Rg/-C(=O)N(Ro)z, -C(=N-OH)Ro, -
C(=S)N(Ro)2, C1-Cealkyl, Ca-Cscycloalkyl,
substituted heterocycloalkyl;

A-Cehaloalkyl, Ci-Csheteroalkyl, or optionally

R3 is hydrogen, halogen, Ci-Céalkyl, or Ci-Cshaloalkyl;

R4 is aryl or heteroaryl; wherein aryl and heteroaryl are substituted with at least one
Rii;

each Rs is independently halogen, Ci-Csalkyl, or Ci-Cshaloalkyl;

each Ry is indegendently Ci-Csalkyl, Cs-Cscycloalkyl, Ci-Cshaloalkyl, Ci-
Csheteroalkyl, -C;-({salkyl—aryl, optionally substituted aryl, or optionally substituted
heteroaryl; /’/

Rs is/hydrogen, C1-Csalkyl, Ci-Csheteroalkyl, -Ci-Cealkyl-aryl, aryl, or heteroaryl;

Ro is hydrogen, Ci-Csalkyl, Ci-Csheteroalkyl, -Ci-Csalkyl-aryl, aryl, or heteroaryl;

p /" each Ruo are each independently hydrogen, Ci-Csalkyl, Ci-Csheteroalkyl, -C1-

Coalkyl-aryl, aryl, or heteroaryl;

each Ru1 is independently halogen, nitro, -OR 10, ~-N(R10)z, -CN, ~-C(=0O)R10, -
C(=0)OR10, -C(=OIN(R10)2, -NR1oC(=0)R10, -NR16SO2R 10, -SOR 16, -SO2R 10, -SO2N(R10)2, ~

C(=0)YOCH:SCHs, optionally substituted Ci-Csalkyl, optionally substituted Ci-Csacycloalkyl,

1A
T4
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optionally substituted C1-Cshaloalkyl, optionally substituted Ci-Csheteroalkyl, optionally
substituted -C1-Csalkyl-aryl, optionally substituted aryl, or optionally substituted heteroar;

and

n is 0-4.

2. The compound of claim 1, or a pharmaceutically acceptable salt thergof, wherein Lz

is a Cy-Cealkyl and Rq is hydrogen.

3. The compound of claim 1, or a pharmaceutically acceptablé salt thereof, wherein -La-

Rz is isobutyl.

4, The compound of any one of claims 1-3, or a phdrmaceutically acceptable salt

thereof, wherein L is a bond.

5. The compound of any one of claims ]/{1 or a pharmaceutically acceptable salt
thereof, wherein Ry 18 -C(=0)ORs, and Ry1s hydrogen or C1-Csalkyl.

6. The compound of any one 0 claims 1-4, or a pharmaceutically acceptable salt

thereof, whercin Ry is -C(=0)ORs, and Rs is ethyl.

7. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R:
is C(=0)ORg, Rs is C1-Csalkyl, L1 is a bond, L2 is a C1-Cesalkyl, and Rz is hydrogen.

/

8. The cyn/{pound of any one of claims 1-7, or a pharmaceutically acceptable salt
thereof, w A’é/rein nis 0.

e
9. // The compound of any one of claims 1-8, or a pharmaceutically acceptable salt

’/ - . - -
thereof, wherein R4 is phenyl substituted with at least one Ru.
&

/

[T
RN
B2
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10.  The compound of any one of claims 1-9, or a pharmaceutically acceptable salt
thereof, wherein at least one Rit is -NR16SO2R 10, ~SOR 10, -SO2R10, o1 -SO2N(R10)2.

11.  The compound of any one of claims 1-9, or a pharmaceutically acceptable salt

thereof, wherein at lcast one Ri1 is -SO2R10.

ity

12, The compound of claim 10 or 11, or a pharmaceutically acceptable sélt thereof,

wherein each Rio is independently C:-Ce alkyl. y

4 acceptable salt

thereof, wherein R4 is phenyl substituted with onc R1, whergin Ry is -SO2R10 and Rio is Ci-

13.  The compound of any one of claims 1-8, or a pharmaceu

Csalkyl; or R4 is phenyl substituted with two Ri1, and ong/Ri1 is -SO2R 10 and one Ri: is

optionally substituted Ci-Csalkyl.

i4.  The compound of any one of claims /1713, or a pharmaceutically acceptable salt

E]

thereof, wherein “optionally substituted /}tmeans substituted by 1, 2, 3, or 4 substituents
independently selected from halo, cyand, Ci-Cs alkyl, C2-Cs alkenyl, hydoxy, Ci-Ca alkoxy,

C1-Cs haloalkyl, C;-Ca haloalkoxy {rr/lino, C1-Cs alkylamino, and di{(Ci-Ca alkyl)amino.

15, The compound of any one of claims 1-8, wherein the compound is a compound of
Formula (IITA):

/ (I11A)
/ wherein: '
misQor I;and

Ri1a is -NR10SO2R 10, ~-SOR 10, ~SO2R10, or -SO2N(R10)2;

143
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or a pharmaceutically acceptable salt thereof.

16.  The compound of any one of claims 1-8, wherein the compound is a compound &f
Formula (J1IB):

(11IB)
whereinmis O or 1;

or a pharmaceutically acceptable salt thereof,

17. The compound of claim 1, or a pharmacgutically acceptable salt thereof, wherein:
L is a bond,
R; is -C(=0)ORs;
Rz is hydrogen or C1-Csalkyl,
L is a C1-Csalkyl;
R is hydrogen;
R4 is pheny! substituted with at [east one Rui;
each Ru is independently C;-Cs alkyl, -NR10SO2R10, -SOR 10, -SO2R10, or -
SO2N(R1o)2; wherein said C1-Cs alkyl is optionally substituted by 1 hydroxy;
provided that at lcast onc Ri; is -NR10SO2R10, -SOR10, -SO2R10, 0r -SO2N(R10)2;
1%01’3 independently C1-Cs alkyl;

k2

each
n,is/O; and
f /Rz is hydrogen.
18 The compound of claim [, or a pharmaceutically acceptable salt thercof, wherein:
’ Liis abond;

R, is -C(=0)ORs;

b
P
=~



Rs is hydrogen or Ci-Csalkyl.

L2 1s a Ci-Cralkyl;

Rz i8 hydrogen;

Rs4 is phenyl substituted with at least one Rui;

each R is independently Ci1-Cs alkyl, -NR10SO2R10, -SOR 10, -SO2R 16, o1 -
SO2N(Rio)2; wherein said Ci-Cs alkyl is optionally substituted by 1 hyd)l}}{{/}/’;

provided that at least one Ru1 is -SO2N(Ruo); /
each Rio 1s independently Cy-Cs alkyl; 3/
nis 0; and /

Rs is hydrogen. /

19.  The compound of claim 1, selected from: /

/ A\ SO,CH3
/NN

, and O ;
) s
or a pharmaceutically acceptable salt thereof.

/
20. A compcxu,né of Formula (IV}):

Raw
I Rs

N
\
) // R1 R3
/ av)
,xéherein:
/
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Ry 18 C1-Cs alkyl or C2.Cs alkenyl, wherein said Ci.Cs alkyl is optionally substituted by
1,2, 3, or 4 substituents independently selected from hydoxy, C1-Cs alkoxy, and C1-Cs
haloalkoxy;

1218 a C1.Csalkyl;

Rz is C(=0)ORo;

Rs is hydrogen or Ci-Cealkyl;

R4 is phenyl substituted with at least one Rui;

each Ro is independently hydrogen or Ci1-Csalkyl;

each Rio 1s independently hydrogen or Ci-Csalkyl; and

each Rui is independently halogen, nitro, -ORuo, -N(Rug)2, -CN, -C(=0)Rug, -
C(=0)ORuo, -C(=0)N{Ri0)2, -NR16C(=0)Ri0, -NR10SO2R AORIU, -SO2R 16, -SO2N(R10)2, -
C(=0)OCH28CHs3, Ci-Csalkyl, or C1-Cs haloalkyl, whercin said C1.Ce alkyl is optionally
substituted by 1, 2, 3, or 4 substituents independently selected from cyano, hydoxy, Ci-Ca

alkoxy, Ci-Ca haloalkoxy, amino, C1-Csy alkylam'ia{o, and di(C1-Cs alkyl)amino;
provided that at least one Ri1 is -NR1g€(=O)R10, -NR16SO2R 10, -SOR10, -SO2R 10, OT -
SONR10)2. /

7

S

a'//’
21. The compound of claim 20, 6r a pharmaceutically acceptable salt thereof, wherein R
is C2-Ca alkenyl or C1-Cs alkyl,jw/herein said C1-Cs alkyl is optionally substituted by 1
hydroxy.
22. The COlnPOUIlId’A/(r)f claim 20, or a pharmaceutically acceptable salt thereof, wherein Ry
is -C(--CHz)c;{s,/isfépropyi, or —C(CH3);0H.
23. The,énpound of any one of claims 20-22, or a pharmaceutically acceptable salt
thereof, Alerein Lz is -CHz-.

24" The compound of any one of claims 20-22, or a pharmaceutically acceptable salt
7/
yd thereof, wherein -L2-R2 is -CH2C(=0)ORo, wherein Ro is hydrogen or Ci-Cs alkyl.

7
e

IS
&
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!

,//

25.  The compound of any one of claims 20-22, or a pharmaceutically acceptable salt d

thereof, wherein -L2-Ro is -CH2C(=0)ORo, wherein Ro i hydrogen, methyl, or ethyl. f

o
e

Iy
P
rd

26.  The compound of any one of claims 20-25, or a pharmaceutically acceptapi'é salt
y
thereof, wherein Rs is hydrogen. /x

/
27.  The compound of any one of claims 20-26, or a pharmaceutical/ly/ acceptable salt

thereof, wherein Ra4 18 phenyl substituted with at least one Ri:. //

4

/

28.  The compound of any one of claims 20-27, or a phalmé/;eut.icaily acceptable salt
thereof, whercin at least one R is -NR10SO2R 0, -SORu?/gOzRq 0, or ~-SO2N(R10)2.
/
/
29.  The compound of any one of claims 20»2}/& a pharmaccutically acccptable salt

thereof, wherein at least one Rui is ~-SOz2R10.

30.  The compound of claim 28 or E%bT a pharmaceutically acceptable salt thereof,

wherein each Rio is independentEy/C;fis alkyl,

31.  The compound of c?r{% or 29, or a pharmaccutically acceptable salt thereof,

wherein each Rio i8 methyl.
Ve

32.  The compo :é)f any one of claims 20-26, or a pharmaceutically acceptable salt

3%
Formula (IVA):

The compound of any one of claims 20-26 , wherein the compound is a compound of

,._.

N

1
i
i
1
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//
///

wherein: y /

misOorl; and //

Ri1a is -NR106SO2R 16, -SOR10, -SO2R 10, 01 -SO2N{R10)2; // g
or a pharmaceutically acceptable salt thereof.

.//

34, The compound of any one of claims 20-26, wherein/ti{é compound is a compound of
Formula (IVB): ///

wherein mis 0 or 1; )
or a pharmaceutically acceg;aﬂie salt thereof.
35.  The compoungi"gf claim 20, or a pharmaceutically acceptable salt thereof, wherein:
R is Cz-Cﬁ,»éf,l/kenyI or Ci1-Cz alkyl, wherein said Ci-Cs alkyl is optionally substituted
by 1 hydroxy; '
“La-Ra is -CHaC(=0)OR;
Ry is hydrogen or C1-Cs alkyl;
“Rais phenyl substituted with at least one Ru;
// each Ry is independently Ci-Ce alkyl, -NR10SO2R10, -SOR 11, -SO2R 15, OF -
/ SO2N(R10)2; wherein said C1-Cs alkyl is optionally substituted by 1 hydroxy;
p

e 148 [T
g
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36.

by 1 hydroxy;

provided that at least one R is -NR10SO:2R 10, -SORu0, -SO2R 10, o1 -SO2N(R10)2;
each Rio is independently Ci-Cs alkyl; and
Rs is hydrogen.

The compound of claim 20, or a pharmaceutically acceptable salt thereof, wherein:

R; is C2-Cq alkenyl or Ci-Cs alkyl, wherein said Ci1-Cs alkyl is optionally substituted

-L2-R2is -CH2C(=0)ORo;
Rois hydrogen or C)-Cs alkyl;

Ra is phenyl substituted with at least one Rui;
each Ri1 is independently Ci-Cs alkyl, -NR16SO2R6, ~SORi0, -SO2R 16, OF -

SO2N(R10)2; wherein said Ci-Cs alkyl is optionally substituted by 1 hydroxy;

37.

provided that at lcast one Rui is -SO2N(R10)2;
cach Rio is independently Ci-Cs alkyl; and/

7

Rz is hydrogen.

The compound of claim 20, selected from:
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/
/

/

_“\O OH //

O o O

NN NP

or a pharmaceuetically acceptable salt thereof.

38. A compound of Formula (I):

S, (Rs)n /
P4
(I)
wherein;

X is -O-, -S-, or ~C(R6)=C(R6)};

L: and Lz arc cach independéntly a bond, Ci1-Csalkyl, or Cy-Csheteroalkyl; wherein Ci-
Cealicyl and C;-Cﬁheteroalkyija{e optionally substituted with at least one R7;

Ri is halogen, -CFa, —Q{Rs, N(Rs)2, -C(=0)Rs, -C(=0)ORs, -C(=0)N{Rs), -C(=
OH)Rs, -C(=S)N(Rs)2, €1-Csalkyl, Ci-Csheteroalkyl, or optionally substituted Cz-
Crheterocycloalkyl; /

Rz 18 ~-C(=0)ORo;

Rsis hy rogen, halogen, Ci-Csalkyl, or Ci-Cshaloalkyl;

R4 1s/ary1 or heteroaryl; wherein aryl and heteroaryl are substituted with at least one

i

R,
}/’/each Rs is independently halogen, Ci-Csalkyl, or Ci-Cehaloalkyl;

each R is independently hydrogen, halogen, Ci-Cealkyl, or Ci-Cehaloalkyl;

150
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each R7 is independently Ci-Csalkyl, Ca-Cscycioalkyl, Ci-Cshaloalkyl, Ci- /
Csheteroalkyl, -C1-Csalkyl-aryl, optionally substituted aryl, or optionally substituted /
heteroaryl;

each Rs, each Ry, and each Ruo are each independently hydrogen, Ci-Cealkyl,Ci-
Csheteroalkyl, -Ci-Coalkyl-aryl, aryl, or heteroaryl;

each Ri1 is independently halogen, nitro, -ORuo, -N(Ruc)2, -CN, -C(=0}Ru, -
C(=0)ORus, -C(=0)N(R10)z, -NR16C(=0)R10, -NR10SO2R 10, -SOR 10, ~§({2R10, -SO2N(R10)2, -
C(=0)OCH2SCHj3, optionally substituted Ci-Csalkyl, optionally st?s'ﬁtuted Cs-Cscycloalkyl,
optionally substituted C1-Cehaloalkyl, optionally substituted Ci-Csheteroalkyl, optionally
substituted -Ci-Cealkyl-aryl, optionally substituted aryl, or ;pfionally substituted heteroaryl;

and /

/

7

nis 0-2; /S

or a pharmaceuticaily acceptable salt therecof. /

/
7
Ve

/
39.  The compound of claim 38, or a pharmaceutically acceptable salt thereof, wherein X

is -S-.
/-
/
40.  The compound of claixygé, or a pharmaceutically acceptable salt thereof, wherein X
is -CH=CH-. /
//(
/

41, The compoyd/of claim 40, or a pharmaceutically acceptable salt thereof, wherein Lz
18 -CHoz-. /

/

e

42, T/be/ compound of any one of claims 40-41, or a pharmaceutically acceptable salt

theregf; wherein Rz is -C(=0)ORs; and R is hydrogen or Ci-Caalkyl.
°
7

A3, The compound of claim 42, or a pharmaceutically acceptable salt thereof, wherein Ro

is hydrogen, methyl or ethyl.
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44.  The compound of any one of claims 40-43, or a pharmaceutically acceptablie salt

thereof, wherein L1 is a bond.

45, The compound of claim 44, or a pharmaceutically acceptable salt thereof, wherein Ky

is C1-Cs alkyl or ~CFs.

46.  The compound of any one of claims 40-43, or a pharmaceutically acce 04%&
thereof, wherein Lt is C1.Ces alkyl; and Ri1 is -ORs.

47. The compound of any one of claims 40-43, or a pharmaceu/t/i, ally acceptable salt
thercof, wherein -L1-R1 is isopropy!, -CF3, and -C(CH3)20H. /

S

S
48.  The compound of any onc of claims 40-47, Oka{armaceuticaﬂy acceptable salt

thereof, whereinn is 0. )
i
rd
;f
49.  The compound of any one of claims 40-48, or a pharmaceutically acceptable salt
thereof, wherein R is hydrogen. /

50.  The compound of any ong,,é'% claims 40-49, or a pharmaceutically acceptable salt

Ve
thereof, wherein Ra is phenyl stibstituted with at least one Ru1.
p

v',/

//

51.  The compoung,réff any one of claims 40-50, or a pharmaceutically acceptable sait
thereof, wherein a}t/l'éast one Ru1 is ~NR10SO2R 10, -SORJ0, -SO2R10, or -SO2N(R10)2.

52, Th_uv,e/ébmpound of any one of claims 40-50, or a pharmaceutically acceptable salt

thereof, wherein at least one R is -SO2Ru0.

53, The compound of claim 51 or 52, or a pharmaceutically acceptable salt thereof,

* wherein each Rio is independently C1-Cs alkyl.
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54.  The compound of any one of claims 40-49, or a pharmaceutically acceptable salt
thereof, wherein Ry is phenyl substituted with one Ri1, wherein Ri1 18 -SO2R10 and Rio 18
Csalkyl; or Rs is phenyl substituted with two Rii, and one Rui is -SO2R10 and one Ru j
optionally substituted Ci-Cesalkyl.

55.  The compound of any one of claims 40-54, or a pharmaceutically acceptable salt
thereof, wherein “optionally substituted” means optionally substituted by 1, 2, 3, or 4

LC4 alkenyl, hydoxy,

substituents independently selected from halo, cyano, Ci-Cs alkyi?
Ci-Cs alkoxy, Ci-Cq haloalkyl, Ci-Ca haloalkoxy, amino, Ci-Ca

alkyl)amino.

kylamino, and di(Ci-C4

56.  The compound of any one of claims 40-49, whercin the compound is a compound of

Formula (TA):
Ri1a
Rz\Lz _
s
N%N \
e (Ry1)
/ m
7"'!..1 Rg
1A
p (1A)
wherein: /

misOor1; and
Riiais -NR}/ngleo, -SOR10, -SO2R 10, or ~502N(Ruo)2;
ora pharmaceugic/e'lliy acceptable salt thereof.
/
ya

57.  Thé compound of any one of claims 40-49, wherein the compound is a compound of
Formula (IB):

£

Yt
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RZ\L =

2 J
N
NJ_\.N (\ Ry1) /
N

(1B) /

whereimmisQorl; /

or a pharmaceutically acceptable salt thereof.

58.  The compound of claim 40, or a pharmaceutically acceptable salt thereof, wherein:

X is -CH=CH-~,

L2 is Ci-Cealkyl;

Rz 1s -C(=0)ORy; /
Ro is hydrogen or Ci-Csalkyl; /

L1 is a bond; and R is Ci-Cs alkyl or -Cés; or

/!
L11is Ci1.Csalkyl; and Ry is -ORs; //

Ra is phenyl substituted with a;;/léast one Rii;
each Ry is independently C.Cs alkyl, NR10SOzR 10, -SOR10, -SO2R10, of -
SO:2N(R10)2; wherein said Ca-(}@falkyl is optionally substituted by 1 hydroxy;
provided that at leaS}f{)/ne Rut is -NR10SO2R 10, -SOR 10, -SO2R10, or ~-SO2N(R10)z;
each Rio 18 indege'ﬁ/denﬂy C1-Cs alkyl;
/
nis0;and yd
Rs is hydrogen.

s

/

59. Tl}efgompound of claim 40, or a pharmaceutically acceptable salt thereof, wherein:
/X is -CH=CH-;
‘ /" Lais Ci-Cealkyl;
/" Ruis -C(=0)ORs;
/ Ro is hydrogen or Ci-Csaltkyl,
L1 1s a bond; and Ry is C1-Co alkyl or -CF3; or

1454
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L1 is C1.Cealkyl; and R, is -ORs;

R4 is phenyl substituted with at least one Ru1;

each Rus is independently Ci1-Cs alkyl or -SO2R10; wherein said C1-Cs alkyl is
optionally substituted by 1 hydroxy;

provided that at least one Rii is -SO2R1¢;

each Rio 15 independently Ci-Cs alkyl;

nis 0; and

R3 is hydrogen.

60.  The compound of claim 40, selected from:

0 0]
/(“\ o N SO,CH Kl\ OH S0O,CH,4
N= N=
C/‘%/N N @ O

. FaC

F3




e RO F /G IS G2 T PCEMAIS2014/054065

or a pharmaceutically acceptable salt thereof.

61. A compound of Formula (II):

N

A\

RZ\L (Rﬁ)n
AL
RF’"L%_( Rs
an
or a pharmaceutically acceptable salt thereof, wherein:

X i8 ~0-, -S-, or -C(Rs)=C(Rs)-;

L: is a bond, Ci-Cesalkyl, or Ci-Csheteroalkyl; wherein /Qﬁ-Csa]kyl and Ci-Csheteroalkyl
are optionally substituted with at least one R7; /

Lz is a Ci-Csalkyl, or Ci-Csheteroalkyl; / |

Riis -C(=0)ORs; ‘ /

Rz is hydrogen, -ORg, -N(Ro)2, ~C(=O)&:,/(/J(ZO)N(R9)2, -C(=N-OH)Ro, -C(=S)N(Ro)2,
Ci-Csalkyl, C3-Cseycloalkyl, C[-Cshaloalkxl,/CI~C6heteroalky1, or optionally substituted
heterocycloalkyl, ’

R3 is hydrogen, halogen, Ci- Cad&i{yl or Ci-Cehaloalkyl;

R4 is aryl or heteroaryl; Wherem aryl and heteroaryl are substituted with at least one
Riy; /

each Rs is indcpcndg;xt’l/y halogen, Ci-Cealkyl, or Ci-Cshaloalkyl;

each Re is indepepd/enﬂy hydrogen, halogen, Ci-Csalkyl, or Ci-Cshaloalkyl;

each Ry is indepéndenﬁy C1-Cealkyl, Cs-Cscycloalkyl, Ci1-Cehaloalkyl, Ci-
Csheteroalkyl —C/1-C5a]ky1~dryl optionally substituted aryl, or optionally substituted
hetcroaryl

cach/Rs, each Ro, and cach Rie arc cach independently hydrogen, Ci-Cesalkyl, Ci-
Cahetel’oalkyl -Ci-Cealkyl-aryl, aryl, or heteroaryl;

/ edch Ri1 18 independently halogen, nitro, -ORuo, -N(R10)2, ~-CN, -C(=O)Rig, -
C(WO)ORIO, -C(=0)N(R0)2, -NR1o6C(=0)R10, -NR10SOzR 10, -SOR 10, -SO2R 10, ~SO2N(R10)2, -
g C(=0)OCH:SCH3, optionally substituted C1-Csalkyl, optionally substituted Cz-Cscycloalkyl,

A
A0
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optionally substituted Ci-Cshaloalkyl, optionally substituted Ci-Cesheteroalkyl, optionally
substituted -Ci-Csalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl; /

and /

nis 0-2.

62.  The compound of claim 61, or a pharmaceutically acceptable salt thereo/f, wherein X

1s -S-.

63.  The compound of claim 61, or a pharmaceutically acceptable salt thereof, wherein X
is ~CH=CH-.

64.  The compound of claim 63, or a phamaccutic;a/llélcccptabie salt thereof, wherein Ly

is a bond. /

7

A
py
65.  The compound of claim 64, or a pharmaceutically acceptable salt thereof, wherein Ri

is a -C(=0)ORs; and Rs is hydrogen or/C,/f -Cealkyl.

d'/
y

66.  The compound of claim §-5A:/or a pharmaceutically acceptable salt thereof, wherein Rs
is hydrogen, methyl, or cth;l./
/
67.  The compour/;d'/of any one of claims 63-66, or a pharmaceutically acceptable salt

thereof, wherein L;z/i.s C1-Cealkyl.

/
68. Tpe’ /compound of claim 67, or a pharmaceutically acceptable salt thereof, wherein Rz
is hy/c}m{gen..
/

v

%9. The compound of any one of claims 63-66, or a pharmaceutically acceptable salt

/-/ ’ thereof, wherein -L2-R2 is isobutyl.

et
th
~




70.  The compound of any one of claims 63-69, or a pharmaceutically acceptable salt

thereof, wherein n is 0.

/

&

71.  The compound of any one of claims 63-70, or a pharmaceutically acceptable salt

thereof, wherein Rs is hydrogen. y
e

,J”f

72.  The compound of any one of claims 63-71, or a pharmaceutically gééeptable salt

V4
S

thereof, wherein Rq is phenyl substituted with at least one Riu.

S
&

»’/?

73.  The compound of any one of claims 63-72, or a pharrx}afgé{itical]y acceptable salt
7
thereof, wherein at least one Ru1 is -NR10SO2R10, -SOR 10, -SOzR 10, or -SO2N(R10)2.

i
&
5

74.  The compound of any one of claims 63-72, grf’é pharmaceutically acceptable salt
yd

thereof, wherein at least one Rui is -SO2R 0.

/.
S
s

75.  The compound of claim 73 or 74,{9‘1—/ a pharmaceutically acceptable salt thereof,
wherein each Rio is independently Cljgl‘%féikyl.

76.  The compound of any qné/of claims 63-71, or a pharmaceutically acceptable salt
thereof, wherein R4 is phegyl";ubstimted with one Rui, wherein R 18 -SO2Ri0 and Rie 1s Ci-
Csalkyl; or Ra is phenyl sﬁ;bstituted with two Ri1, and one Ru: 18 -SO2R10 and one Riy is
optionally substitutqd"é;-Csalkyi.

77.  The qorﬂpound of any one of claims 63-76, or a pharmaceutically acceptable salt
thereof, Wh&ein “optionally substituted” means optionally substituted by 1, 2, 3, or 4
substiguénts independently selected from halo, cyano, C1-Ca alkyl, C2>-Cs alkenyl, hydoxy,
C1;—(f4; alkoxy, Ci1-Ca haloalkyl, Ci-C4 haloalkoxy, amino, C;-Cs alkylamino, and di(Ci-Ca4

,fi'llkyl) amino.
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78.  The compound of any one of claims 63-71, wherein the compound is a compound of

Formula (IIA):

wherein:
mis 0 or 1; and
Ri1a is -NR36SO2R 10, -SOR 10, -SO2R10, or -SO2N(Ruph2;

or a pharmaceutically acceptable salt thereof.

79.  The compound of any one of claims 63-71y'wherein the compound is a compound of

Formula (IiB):

(I1IB)
wherein mis 0 or 1;

or a pharmaceutiglly acceptable salt thereof.

80. ?é compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein:
/X is -CH=CH-;

// " Riisa -C(=0)ORs; and Rs is hydrogen or Ci-Cealkyl;
/ L2 is Ci-Cealkyl;
Rz is hydrogen;
Ra is phenyl substituted with at least one Rii;
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each Ry is independently Ci-Cs alkyl, -NR10SOz2R10, -SOR 0, -SO2R10, o1 -
SO2N(R1o)2; wherein said C1-Cs alkyl is optionally substituted by 1 hydroxy;
provided that at least one Ri1 is -NR10SO2R10, -SOR10, -SO2R 0, or -SO2N(R1o)2;

each Rio is independently Ci1-Cs alkyl; /
nis 0; and

R is hydrogen.

81.  The compound of claim 63, or a pharmaceutically acceptable salt théreof, wherein:
X is -CH=CH-;
R1is a -C(=0)ORs; and Rs is hydrogen or Ci-Cealkyl;
L2 18 Ci-Cealkyl,
Rz is hydrogen;

R4 is phenyl substituted with at least one Rut;
each Ru is independently Ci-Ce alky! or-SO2RA0; wherein said Ci-Cs alkyl is
optionally substituted by 1 hydroxy; J /
provided that at least one Ri1 18 -SOsz,/
each Ry is independently C;-Cs alkyl;
nis 0; and /
Rs is hydrogen. yd

82.  The compound of clairfi 63, selected from:

/
SO,CH; SO,CH;
V@YQH 00
SOZCH;., S0O,CH4
/ N= . ‘
OH OH
, and

A,__ww_w._n.}’-.66,_- S—
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or a pharmaceutically acceptable salt thereof.

83. A compound selected from:

A s

COOEt

COOEt
¢ ’(N <l
?\ F3C/‘\<

/‘\/N \ |

,(cooa CH,OH /( COOEt
0 5

> S i N=

DT e
ax FaC

aC s Br
COOEt CH,OH

N "’d( i
S
FiC
Cl
COOEL

N;( S 7

A 7o

YwN
' »

ICOOEt
N
Fac/kﬁ

060Et
B

N\l

COOEE
4( S

COOEt s

e
/( O .’/’
NN S 4

9

Y%)“
COOEt

= \

, OH

e PEHS T AT e

“S?‘?O
Q

e
N
Sk
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Cl
Cli
OOEtL
COOEt COOE o
2 NF g
! =
N= y Si S:'O /|\<N \ l ] O
PNULAN i Fgc
F3C

COOEt CH,OH I o
1
I 1% NN . 1 8=0
NG | 850 )§< \ !
/J\, \ f FaC
. Br
COOEt CHzOH HsC.__COOEt CH,0H
I ™Yy %
ss A s &
)\(N J o TN | 7o
FaC FSCJ\K

H L

COOE! @/jcoo {
CHa 0 0
2 S i
N = S= NN 0T Sx
@}COOH O}COOE'{
CHa
N= S
@Q - N ) Ve
N
// ~o dnd /0,
or a pharmaceutically acccptabic thereof.
/

7

84. A pharmage{ltical composition comprising a compound of any one of claims 1-83, or

a pharmaceutica{iy acceptable salt thereof, and a pharmaceutically acceptable carrier.
/

/
/
/
a

/ e
85. A’'method of treating a disease, disorder or condition in a mammal that would benefit
from;,{iXR modulation comprising administering to the mammal a compound according to

apj'; one of claims 1-83, or a pharmaceutically acceptable salt thereof.
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86.  The method of claim 85, wherein the disease, disorder or condition in a mammal i8'a
dermal disease, disorder or condition sclccted from skin aging, scarring, psoriasis, dey&tis,

eczema, urticaria, rosacea, burns, and acne.
87. A method of modulating LXR activity comprising contacting LXR, 6r portion

thereof, with a compound according to any one of claims 1-83, or a pharmaceutically

acceptable salt thereof. /

£
LY}




WHAT IS CLAIMED IS:

1. A compound of Formula (III):

R~ R
(IIT)

or a pharmaceutically acceptable salt thereof, wherein:

L, is a bond;

L, is a C-Cgalkyl, or C{-Cgheteroalkyl;

R; is -C(=O)ORg;

R» is hydrogen, -ORg, -N(Rg),, -C(=0)Ry, Ci-Csalkyl, C5-Cgeycloalkyl, Cy-
Cghaloalkyl, or optionally substituted heterocycloalkyl;

R3 is hydrogen, halogen, C;-Cgalkyl, or C;-Cghaloalkyl;

Ry is aryl or heteroaryl; wherein aryl and heteroaryl are substituted with at least one

each Rs is independently halogen, C,-Csalkyl, or Cy-Cghaloalkyl;

each R; is independently C;-Cgalkyl, C3-Cgcycloalkyl, C;-Cghaloalkyl, C;-
Ceheteroalkyl, -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted
heteroaryl;

Ry is hydrogen, C,-Cgalkyl, C;-Csheteroalkyl, -C;-Cgalkyl-aryl, aryl, or heteroaryl;

Ry is hydrogen, C;-Csalkyl, C,-Cgheteroalkyl, -Ci-Cealkyl-aryl, aryl, or heteroaryl;

each Ryg are each independently hydrogen, C;-Cgalkyl, Ci-Cgheteroalkyl, -C;-
Csalkyl-aryl, aryl, or heteroaryl;

each Ry; is independently halogen, nitro, -ORg, -N(Rj¢)2, -CN, -C(=0)R, -
C(=0)OR 0, -C(=0)N(Rp)2, -NR;;C(=0)R 0, -NR16SO2R 14, ~-SOR 4, -SO2R 34, -SO,N(R 10)2, -
C(=0)OCH,SCHj, optionally substituted C;-Cgalkyl, optionally substituted Cs;-Cgcycloalkyl,
optionally substituted C~Cghaloalkyl, optionally substituted C;-Cgheteroalkyl, optionally

141




substituted -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl;

and
nis 0-4,
2. The compound of claim 1, wherein the compound is a compound of Formula (ITIA):
(ITA)
wherein:

mis0orl;and
R4 18 -NR16SO2R 16, -SOR g, -SO2R 1, or -SO2N(Ry0)2;

or a pharmaceutically acceptable salt thereof.

3. The compound of claim 1, wherein the compound is a compound of Formula (I1IB):

(IIIB)

whereinmis 0 or 1;

or a pharmaceutically acceptable salt thereof.

4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein:
L, 1s a bond;
Ry is -C(=0)ORg;
Ry is hydrogen or C;-Cgalkyl.
142




L, is a C;-Cealkyl;

R3 is hydrogen;

R4 is pheny! substituted with at least one Ryy;

each Ry is independently C;-Cg alkyl, -NR,pSO;R ¢, -SOR g, -SO2R ¢, OF -
SO,N(R1g),; wherein said C-Cg alkyl is optionally substituted by 1 hydroxy;

provided that at least one Ry; is -NR1gSO2R 9, ~SOR g, -SO2R 19, or -SO,N(Ryg)2;

each Ryg is independently C,-Cs alkyl;

nis 0; and

Rj is hydrogen.

5. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein:
L; is a bond;
R; is -C(=O)ORg;
Rg is hydrogen or C1-Cgalkyl.
L, 1s a C-Cealkyl;
R, is hydrogen;
Ry is phenyl substituted with at least one Ry;;
each Ry is independently C;-Cq alkyl, -NR16SO2R 14, ~-SOR 0, -SO2R 3¢, or -
SO,N(R14)2; wherein said C;-Cq alkyl is optionally substituted by 1 hydroxy;
provided that at least one Ry; is -SO2N(R¢)2;
each Ry is independently C,-C¢ alkyl;
nis 0; and

Rj 1s hydrogen.

6. The compound of claim 1, selected from:

/\ SO,CH4 /L SO,CHs
. ~N
N N

o A W I

O 0
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A\ SO,CH;4 /\ SO,CHg
OO -0
~_O / oH HO / OH

O ,and O ;

or a pharmaceutically acceptable salt thereof.

7. A compound of Formula (IV):

(IV)

wherein:

Rj is C;.Cg alkyl or C,.C alkenyl, wherein said C;.Cg alkyl is optionally substituted by
1, 2, 3, or 4 substituents independently selected from hydoxy, C;-C; alkoxy, and C;-C,
haloalkoxy;

L, is a Ci.Cealkyl;

R; is C(=0)ORy;

Rj is hydrogen or C;-Cgalkyl;

R4 is phenyl substituted with at least one Ry;;

each Ry is independently hydrogen or C;-Cgalkyl;

each R is independently hydrogen or C,-Cgalkyl; and

each Ry is independently halogen, nitro, ~-OR ¢, -N(Rj¢)2, ~CN, -C(=0)Rq, -
C(=0)OR 4, -C(=0)N(R0)2, -NR;0C(=O)R 10, -NR16SO2R 4, -SOR 14, -SO2R 15, ~SO;N(R ), -
C(=0)OCH,SCH3, C;-Cgalkyl, or C;-Cs haloalkyl, wherein said C;.Cs alkyl is optionally
substituted by 1, 2, 3, or 4 substituents independently selected from cyano, hydoxy, C-Cj4
alkoxy, C;-Cs haloalkoxy, amino, C;-Cy4 alkylamino, and di(C;-Cy4 alkyl)amino;

provided that at least one Ry is -NR;;C(=0)R 5, -NR16SO,R 19, -SOR g, -SO;R ¢, 01 -
SO2N(R o)
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8. The compound of claim 7 , wherein the compound is a compound of Formula (IVA):

wherein:
mis 0 or 1; and
Riyia 18 -NR10SO2R g, ~SOR g, -SO2R 1, 01 -SO2N(R10)2;

or a pharmaceutically acceptable salt thereof.

9. The compound of claim 7, wherein the compound is a compound of Formula (IVB):

o3
-':'S_._

wherein m is 0 or 1;

or a pharmaceutically acceptable salt thereof.

10.  The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein:
Ry is C-Cy alkenyl or C;-Cs alkyl, wherein said C;-Cs alkyl is optionally substituted
by 1 hydroxy:
-L-Ry is -CH2C(=0)ORy;
Rois hydrogen or C,-Cq alkyl;
R4 is phenyl substituted with at least one Ryj;
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each Ry, is independently Ci-Cg alkyl, -NR4SO2R 10, -SOR 9, -SO2R g, 0T -
SO,N(R 10)2; wherein said C,-Cq alkyl is optionally substituted by 1 hydroxy;

provided that at least one Ry is -SO:N(Ryg)a;

each Ry 1s independently C;-Cq alkyl; and

Rj is hydrogen.

i1. The compound of claim 7, selected from:
O™\ e OH 0
/

//§ Ao Oss—
NfN
OM

0::/ 7
o S S
N’N
- Mz
,//:/\ o<’ 2
To— O=4 .
0 S //&O S

f
?

>

, and

or a pharmaceuetically acceptable salt thereof.
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12. A compound of Formula (IA):

Ri1a
R
Z\J_j //
NN (R”)m

wherein:

L; and L are each independently a bond, C;-Cealkyl, or C;-Cgheteroalkyl; wherein C;-
Cealkyl and C;-Cgheteroalkyl are optionally substituted with at least one Ry;

R; is halogen, -CF3, -ORg, -N(Rg)2, -C(=0)Rg, -C(=0)ORs, ~C(=0)N(Rj),, -C(=N-
OH)Rg, -C(=S)N(Rjs)2, C,-Cgalkyl, C)-Cgheteroalkyl, or optionally substituted C,-
Crheterocycloalkyl;

R; is -C(=0)0Ry;

Rj is hydrogen, halogen, C;-Csalkyl, or C;-Cghaloalkyl;

each Ry is independently C;-Cgalkyl, Cs-Cgeycloalkyl, C;-Cghaloalkyl, C-
Csheteroalkyl, -C;-Cealkyl-aryl, optionally substituted aryl, or optionally substituted
heteroaryl;

each Rg, each Ry, and each Ry are each independently hydrogen, C;-Cealkyl, C;-
Ceheteroalkyl, -C;-Cgalkyl-aryl, aryl, or heteroaryl;

misQorl;
Rita is -NR19SO;R 1g, ~-SOR 16, -SO2R 19, or ~-SO,N(R0)2;

each R;; is independently halogen, nitro, -ORjq, -N(Rg)2, -CN, -C(=0)R, -
C(=0)OR g, -C(=O)N(R19)2, -NR10C(=O)R 0, -NR16SO2R 14, ~-SOR g, -SO2R 10, ~SO:N(Ry)2, -
C(=0)OCH,SCHs, optionally substituted C;-Csalkyl, optionally substituted C;-Cscycloalkyl,
optionally substituted C;-Cghaloalkyl, optionally substituted C;-Cgheteroalkyl, optionally
substituted -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl;

or a pharmaceutically acceptable salt thereof.
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13. The compound of claim 12, wherein the compound is a compound of Formula (IB):

52
L"‘S_..._

RZ\ -

L S

N_N (R“)m
Ry~ Rs
{B)

whereinm is 0 or 1;

or a pharmaceutically acceptable salt thereof.

14. The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein:

L, is C-Cealkyl;

R; 1s -C(=0)ORy;

Ro is hydrogen or Ci-Cealkyl;

L, is a bond; and Ry is C;-Cg alkyl or -CF3; or

L, is C).Cgalkyl; and R; is -ORg;

R4 is phenyl substituted with at least one Ryy;

each Ry is independently C-Cg alkyl or -SO,R¢; wherein said C;-Cg alkyl is
optionally substituted by 1 hydroxy;

provided that at least one R; is -SO2R;

each Ry is independently C;-C¢ alkyl;

nis 0; and

R3 is hydrogen.

15.  The compound of claim 12, selected from:
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O O

SO,CH; rj\ SO,CH3
5o

,. 0
rl\ SOgCH3 /ﬁk SO,CHy

) o o -

oA
SO,CH;

o H §

/\Oﬁ SO,CH,4 HO§ SO,CH3

HO

0
o HO
sozc:H3 ’ﬁ SO,CH;
W
S
Yk/ OH
, and
or a pharmaceutically acceptable salt thereof.

16. A compound of Formula (I}

R
Z\Lz (Rs)n

P

R4 Rs
ey
or a pharmaceutically acceptable salt thereof, wherein:
X is -C(Re)=C(R¢)-;
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Ly is a bond, Cy-Cgalkyl, or C,-Cgheteroalkyl; wherein C;-Cgalkyl and C,~Cgheteroalkyl
are optionally substituted with at least one Ry;

L; 1s a C1-Cealkyl, or Ci-Cgheteroalkyl,

Ry is ~-C(=0)ORg;

R is hydrogen, -ORg, ~N(Rg), -C(=0)Rg, -C(=0)N(Ryo),, -C(=N-OH)Ry, -C(=S)N(Ry)2,
C,-Cgalkyl, C3-Cseycloalkyl, Ci-Cghaloalkyl, C;-Cgheteroalkyl, or optionally substituted
heterocycloalkyl;

Rj is hydrogen, halogen, C,-Cgalkyl, or C;-Cghaloalkyl;

Ry is aryl or heteroaryl; wherein aryl and heteroaryl are substituted with at least one
Rii;

each Rs is independently halogen, C,-Cgalkyl, or C;-Cghaloalkyl;

each Ry is independently hydrogen, halogen, C,-Csalkyl, or C;-Cghaloalkyl;

each R is independently C,-Csalkyl, Cs5-Cgeycloalkyl, C;-Cghaloalkyl, Cy-
Ceheteroalkyl, -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted
heteroaryl;

each Rg, each Rg, and each Ry are each independently hydrogen, C,-Cealkyl, C;-
Ceheteroalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl;

each R,y is independently halogen, nitro, -OR;g, -N(R¢)2, -CN, -C(=0)Ry, -
C(=0)OR g, -C(=O)N(R0)2, -NR;¢C(=0)R 19, -NR10SO,R 19, ~SOR 19, -SO2R 10, -SON(R0)2, -
C(=0)OCH,SCH;, optionally substituted C;-Cgalkyl, optionally substituted Cs-Cgeycloalkyl,
optionally substituted C;-Cshaloalkyl, optionally substituted C;-Cgheteroalkyl, optionally
substituted -C;-Cgalkyl-aryl, optionally substituted aryl, or optionally substituted heteroaryl;
and

nis 0-2.

17. The compound of claim 16, wherein the compound is a compound of Formula (IIB):
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O=g—
R
2\L2 — /
AT
V= (R )m
Rl Ry
(IIB)
whereinm is 0 or 1;

or a pharmaceutically acceptable salt thereof.
18.  The compound of claim 17, or a pharmaceutically acceptable salt thereof, wherein:

X is -CH=CH-;

R, is a -C(=Q)ORg; and Ry is hydrogen or C;-Cgalkyl;

L, is C-Cealkyl;

R, is hydrogen;

R4 is phenyl substituted with at least one Ryj;

each Ry; is independently C;-Cq alkyl or-SO,R¢; wherein said C-Cg alkyl is
optionally substituted by 1 hydroxy;

provided that at least one Ry is -SOsR;

each Ry is independently C;-Cg alkyl;

nis 0; and

R3 is hydrogen.

19. The compound of claim 16, selected from:

SO,CH; SO,CH3
N/ N/
) e N
~_O
O o]
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O , and 0

or a pharmaceutically acceptable salt thereof.

20. A pharmaceutical composition comprising a compound of any one of claims 1-19, or

a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

21.  Use of a compound according to any one of claims 1-19, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating a dermal disease,
disorder or condition selected from skin aging, scarring, psoriasis, dermatitis, eczema,

urticaria, rosacea, burns, and acne in a mammal.
22. A method of modulating LXR activity comprising contacting LXR, or portion

thereof, with a compound according to any one of claims 1-19, or a pharmaceutically

acceptable salt thereof.
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