each R'? is independently hydrogen, halo, hydroxy, oxo, C1-Cs alkyl, C1-Ce-hydroxyalkyl,
halo- C;-Ce-alkyl, amino-Ci-Cs-alkyl, Ci-Ce-alkylamino-C;-Ce-alkyl, di-C;-Ce-
alkylamino-C;-Cs-alkyl, Ci-Cg-alkoxy, C3-Cs cycloalkyl, heterocycloalkyl, or heteroaryl;
or an N-oxide, a stereoisomer, mixture of stereoisomers, and/or a pharmaceutically
acceptable salt thereof.
[0007a] In another aspect, the present disclosure refers to a pharmaceutical composition
comprising a Compound as disclosed herein and a pharmaceutically acceptable carrier. In yet
another aspect, the present disclosure refers to the use of the compound as disclosed herein or
the pharmaceutical composition as disclosed herein in the manufacture of a medicament for
treating a MEK-inhibitor responsive disorder, MEK-inhibitor responsive dermal disorder,
MEK-mediated disorder, or a MEK-mediated dermal disorder selected from the group
consisting of a dermal rasopathy, a neurofibromatosis type 1, a dermal neurofibroma, a subdermal
neurofibroma, and a superficial plexiform neurofibroma.
[0008] In an example, also disclosed herein are pharmaceutical compositions, single unit
dosage forms, and kits suitable for use in treating a MEK-inhibitor responsive disorder or
disease, MEK-inhibitor responsive dermal disorder or disease, MEK-mediated disorder or
disease, or a MEK-mediated dermal disorder or disease which comprise a therapeutically or
prophylactically effective amount of a compound provided herein, e.g., of some or any of the
embodiments, of Formula (I)-(Tu) and the claims, and compounds in Embodiment A.
[0009] In an example, also disclosed herein is a method of treatment of MEK-inhibitor
responsive disorder or disease, MEK-inhibitor responsive dermal disorder or disease, MEK-
mediated disorder or disease, or a MEK-mediated dermal disorder or disease is provided
comprising administering to an individual in need thereof a therapeutically or
prophylactically effective amount of a compound described herein, e.g., of some or any of the

embodiments, of Formula (I)-(Tu) and the claims, and compounds in Embodiment A.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Figure 1a and 1b. demonstrate the suppression of pERK by the compound of Ex. 2
in human cutaneous neurofibroma (cNF) explants, obtained according to Biological Example
7.
[0011] Figure 2. demonstrates the suppression of p-ERK in human cNF explants with 500
nM of the compound of Ex. 2, obtained according to Biological Example 7.
[0012] Figure 3. demonstrates the dose-dependent suppression of p-ERK with the

compound of Ex. 2 in human cNF explants, obtained according to Biological Example 7.
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WHAT IS CLAIMED IS:

1. A compound of Formula (1):

where

Rl is -OR* -NR°R®, or an N-linked heterocycloalkyl where the N-linked heterocycloalkyl is
optionally substituted with one or two R°;

R? is halo or C1-Cs alkyl;

R? is -S-C1-Cs alkyl, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or halo;

X! is C1-Cs alkyl,

R®, R, and R*® are independently hydrogen, C1-Cg alkyl, C2-Cs alkenyl, C»-Cs alkynyl, -S-
C1-Cs alkyl, halo, C1-Cs alkoxy, C3-Cg-cycloalkyloxy, heterocycloalkyloxy,
heteroaryloxy, or phenoxy where each phenyl and heteroaryl is independently optionally
substituted with 1, 2, or 3 R®;

R* is C1-Cs alkyl, C3-Cs cycloalkyl, Cs-Cs cycloalkylalkyl, C1-Cs hydroxyalkyl, or C1-Cs
alkoxyalkyl;

R® is hydrogen; C1-Cs alkyl optionally substituted with one heterocycloalkyl; Cs-Cs
cycloalkyl; C3-Cg cycloalkyl-C:-Cs-alkyl-; C1-Cs hydroxyalkyl; C1-Ce alkoxy-C1-Ce-
alkyl; or -OR®;

R is hydrogen or C1-Cs alkyl;

R5® is hydrogen, C1-Cs alkyl, Cs-Cs cycloalkyl, Cs-Cs cycloalkyl-Ci-Ce-alkyl, C1-Ce
hydroxyalkyl, or C1-Ce alkoxy-Ci-Cs-alkyl;

each R® is independently selected from the group consisting of carboxy, C1-Cs-
alkoxycarbonyl, C:-Ce-alkyl, C1-Cs-haloalkyl, C1-Ces-alkoxy-C1-Cs-alkyl, C3-Cg cycloalkyl,
heterocycloalkyl, -OC(O)R’, -OS(0):R’, -O-C1-Cg-haloalkyl, Cs-Cs cycloalkyloxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy, amino, C1-Cs-alkylamino, di-C1-Ce-
alkylamino, -NR®S(0),R8, -NR®C(O)R?, -S(0).R8, -S(0),NR¥R8, -C(O)RS, -
C(O)NR¥®R8, and -C1-Cs-alkylene-R%,
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each R® is independently selected from the group consisting of Cs-Cs cycloalkyl,
heterocycloalkyl, -NH, -NH(C1-Cg-alkyl), -N(C1-Cs-alkyl)2, -NR%S(O)2R°, -
NR%C(O)R?, -S(0)2R?, -S(0).NR%*R?, -C(O)R?, and -C(O)NR%R?;

each R’ is independently selected from the group consisting of amino, C1-Cs-alkylamino, di-
C1-Cs-alkylamino, C1-Cs alkyl, Cs-Cg cycloalkyl, C1-Cs-alkoxy, heterocycloalkyl, aryl,
and heteroaryl;

each R® and R* is independently H or C1- alkyl;

each R® and R® is independently C1-Cs alkyl, aryl, heteroaryl, Cs-Cs cycloalkyl, or
heterocycloalkyl; and

each R is independently hydrogen, halo, hydroxy, oxo, C1-Cg alkyl, C1-Cgs hydroxyalkyl,
C1-Cs haloalkyl, amino-C;-Ce-alkyl, C1-Cs-alkylamino-C1-Ce-alkyl, di-C:-Cs-alkylamino-
C1-Ce-alkyl, C1-Ce-alkoxy, C3-Cg cycloalkyl, heterocycloalkyl, or heteroaryl;

or an N-oxide, a stereoisomer, mixture of stereocisomers, and/or a pharmaceutically

acceptable salt thereof.

2. The compound of claim 1 wherein X! is C1-Cj alkyl.
3. The compound of claim 1 or 2 wherein X* is -CHa.
4. The compound of any one of claims 1-3 wherein at least one of R%, R®, and R® is C;-

Ce alkyl, C2-Cs alkenyl, C2-Cs alkynyl, -S-C1-Cs alkyl, halo, C1-Cs alkoxy, C3-Cs
cycloalkyloxy, heterocycloalkyloxy, heteroaryloxy, or phenoxy, where each phenyl and
heteroaryl is independently optionally substituted with 1, 2, or 3 R®.

5. The compound of any one of claims 1-4 wherein one of R%, R%, and R® is methyl.
6. The compound of any one of claims 1-5 wherein R is methyl and R® and R® are
each hydrogen.

7. The compound of any one of claims 1-4 wherein one of R, R®, and R® is methoxy.
8. The compound of any one of claims 1-4 and 7 where R*® is methoxy and R® and R*®
are each hydrogen.

9. The compound of any one of claims 1-4 wherein one of R®, R%, and R*® is fluoro.
10.  The compound of any one of claims 1-4 and 9 where R is fluoro and R® and R* are
each hydrogen.

11.  The compound of any one of claims 1-4 wherein R® and R® are each hydrogen and
R3 js C1-Cs alkyl, halo, or C1-Cg alkoxy.

12.  The compound of any one of claims 1-4 wherein R® and R*® are each hydrogen and
R3 is methyl, fluoro, or methoxy.

13.  The compound of any one of claims 1-3 wherein R%, R*, and R® are hydrogen.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

The compound of any one of claims 1-13 wherein R? is -S-C1-Cg alkyl.

The compound of any one of claims 1-14 wherein R? is -SCHs.

The compound of any one of claims 1-13 wherein R? is C1-Cg alkyl.

The compound of any one of claims 1-13 and 16 wherein R? is CHa.

The compound of any one of claims 1-13 wherein R? is C,-Cg alkenyl.

The compound of any one of claims 1-13 and 18 wherein R? is C,-C4 alkenyl.
The compound of any one of claims 1-13 wherein R? is C,-Cg alkyny!.

The compound of any one of claims 1-13 and 20 wherein R? is C,-C3 alkynyl.
The compound of any one of claims 1-13 wherein R? is halo.

The compound of any one of claims 1-13 and 22 wherein R? is iodo.

The compound of any one of claims 1-23 wherein R?® is C1-Cg alkyl.

The Compound of any one of claims 1-24 wherein R?? is methyl.

The compound of any one of claims 1-23 wherein R?® is halo.

The Compound of any one of claims 1-23 and 26 where R? is fluoro.

The compound of any one of claims 1-27 wherein R* is an N-linked heterocycloalkyl

optionally substituted with one or two R,

29.  The compound of any one of claims 1-27 wherein R is -OR* or -NR°R*2,

30.  The compound of any one of claims 1-27 and 29 wherein R is -OR*,

31.  The compound of any one of claims 1-27 and 29 wherein R! is -NR°R>,

32.  The compound of any one of claims 1-27, 29, and 30 wherein R! is -OR* and R* is C1-
Ce alkyl.

33.  The compound of any one of claims 1-27, 29, and 30 wherein R! is -OR* and R* is Cs-
Cs cycloalkyl.

34.  The compound of any one of claims 1-27, 29, and 30 wherein R! is -OR* and R* is Cs-

Cs cycloalkyl-C1-Ce-alkyl.

35.

The compound of any one of claims 1-27, 29, and 30 wherein R? is -OR* and R* is Ci-

Ce hydroxyalkyl.

36.

The compound of any one of claims 1-27, 29, and 30 wherein R! is -OR* and R* is C1-

Cs alkoxyalkyl.

37.

The compound of any one of claims 1-27, 29, and 31 wherein R is -NR°R> and R® is

unsubstituted C1-Cs alky!.

38.

The compound of any one of claims 1-27, 29, and 31 wherein R! is -NR°R> and R® is

C3-Cs cycloalkyl.
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39.  The compound of any one of claims 1-27, 29, and 31 wherein R is -NR°R> and R® is
C3-Cs cycloalkyl-C1-Cs-alkyl-.

40.  The compound of any one of claims 1-27, 29, and 31 wherein R! is -NR°R* and R® is
C1-Cs hydroxyalky!l.

41.  The compound of any one of claims 1-27, 29, and 31 wherein R* is -NR°R* and R® is
C1-Cs alkoxy-Ci-Ce-alkyl.

42.  The compound of any one of claims 1-27, 29, and 31 wherein R! is -NR°R>* and R is
-OR®.

43.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R* is -NR°R%, R is
-OR%, and R% is C1-Cs alkyl.

44.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R? is -NR°R*, R® is
-OR®, and R% is C3-Cg cycloalkyl.

45.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R? is -NR°R®?, R® is
-OR®?, and R* is C3-Cs cycloalkyl-Ci-Cg-alkyl.

46.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R? is -NR°R*, R is
-OR®, and R% is cyclopropylmethyl.

47.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R? is -NR°R®, R® is
-OR®®, and R® is C;-Cg hydroxyalkyl.

48.  The compound of any one of claims 1-27, 29, 31, and 47 wherein R? is -NR°R*, R is
-OR®®, and R% is an unbranched C1-Cs hydroxyalkyl.

49.  The compound of any one of claims 1-27, 29, 31, 42, 47, and 48 wherein R*

is -NR°R%, R® is -OR®®, and R is C1-Cg hydroxyalkyl where the C1-Cs alkyl in C1-Ce
hydroxyalkyl is substituted with one hydroxy.

50.  The compound of any one of claims 1-27, 29, 31, and 42 wherein R? is -NR°R%? R® is
-OR%, and R%" is C1-Cs alkoxy-Ci-Ce-alkyl.

51.  The compound of any one of claims 1-27, 29, and 31 wherein R is -NR°R** and R® is
C1-Cs alkyl substituted with one heterocycloalky!l.

52.  The compound of any one of claims 1-27, 29, 31, and 37-51 wherein R? is -NR°R>
and R is hydrogen.

53.  The compound of any one of claims 1-27, 29, 31, and 37-51 wherein R! is -NR°R%
and R® is C1-Cg alkyl.

54.  The compound of any one of claims 1-27 wherein R* is -NH-O-CH,CH,OH.

55.  The compound of any one of claims 1-27 wherein R is -NH-O-CHz(cyclopropyl).
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56.  The compound of claim 1 which is selected from the group consisting of:
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or a stereoisomer, mixture of stereoisomers, and/or a pharmaceutically acceptable salt

thereof.
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57.  The compound of claim 36, represented by the formula:
HO

HO
HF
pelel

58.  The compound of claim 56, represented by the formula:

YQ O
F
%H
~
= |
77N
N\ _

59.  The compound of claim 56, represented by the formula:

///OH

=-0

o 2
NH
0
AEN
|/\NHF
N~ N
\

60.  The compound of any one of claims 1-59, exhibiting a half-life of less than or equal to
about 60 minutes, less than or equal to about 45 minutes, less than or equal to about 30
minutes, or less than or equal to about 20 minutes; optionally wherein the half-life is
measured using an assay as described in Biological Example 3, optionally using human liver
S9 fraction.

61. A pharmaceutical composition comprising a Compound of any one of claims 1-60 and
a pharmaceutically acceptable carrier.

62. Use of the compound of any one of claims 1-60 or the pharmaceutical composition of
claim 61 in the manufacture of a medicament for treating a MEK-inhibitor responsive
disorder, MEK-inhibitor responsive dermal disorder, MEK-mediated disorder, or a MEK-

mediated dermal disorder selected from the group consisting of a dermal rasopathy, a
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neurofibromatosis type 1, a dermal neurofibroma, a subdermal neurofibroma, and a
superficial plexiform neurofibroma.

63.  The use of claim 62 wherein the MEK-inhibitor responsive dermal disorder or a
MEK-mediated dermal disorder is neurofibromatosis type 1.

64.  The use of claim 62 wherein the MEK-inhibitor responsive dermal disorder or a
MEK-mediated dermal disorder is a cutaneous neurofibroma.

65.  The use of claim 62 wherein the MEK-inhibitor responsive dermal disorder or a
MEK-mediated dermal disorder is a subdermal neurofibroma.

66.  The use of claim 62 wherein the MEK-inhibitor responsive dermal disorder or a
MEK-mediated dermal disorder is a superficial plexiform neurofibroma.

67.  The use of claim 62 wherein the MEK-inhibitor responsive dermal disorder or a
MEK-mediated dermal disorder is a dermal rasopathy.

68.  The use of claim 67 wherein the dermal rasopathy is selected from the group
consisting of psoriasis, keratocanthoma (KA), hyperkeratosis, papilloma, Noonan syndrome
(NS), cardiofaciocutaneous syndrome (CFC), Costello syndrome (faciocutaneoskeletal
syndrome or FCS syndrome), oculoectodermal syndrome, cafe au lait spots, pyogenic
granuloma, sebaceous gland hyperplasia, cutaneous neurofibromas, seborrheic keratosis,
sebaceous hyperplasia, seborrheic keratosis, and Multiple lentigines syndrome (formerly
called Leopard syndrome).

69.  The use of any one of claims 62-68 wherein the compound or composition is to be

administered topically, subcutaneously, transdermally, intradermally, or intralesionally.
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