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CLAIMS

We claim:

1. A compound of formula I:

FsC

CFs o,
or a pharmace\tically acceptable salt thereof, wherein:
R! is selexted from hydrogen and C;-Cy alkyl;
R? is selecte from O and S; and
R is selected fiqm -N(R*)-(C3-C; cycloalkyl), -C;-Cs alkyl, (Co-Cs
alkylene)-heterocyclyl, aiN -(Co-C4 alkylene)-heteroaryl, wherein any alkyl, alkylene,

heterocyclyl, and heteroaryl ortion of R? is optionally and independently substituted;

and
R* is selected from hydrogdq and C,-Cq alkyl.
2. The compound of claim 1, wherein, R! \selected from hydrogen and methyl.
3. The compound of claim 2, wherein R' is hydrdgen.
4. The compound of any one of claims 1-3, wherein RNg O.
5. The compound of any one of claims 1-4, wherein R* is hydgogen.
6. The compound of any one of claims 1-5, wherein R? is selected ¥om -N(R*)-(C3-Cs

cycloalkyl), -C3-Cs alkyl, -(Co-C; alkylene)-heterocyclyl, and -(Co-§

a]kylene)-hetefoaryl, wherein:

any alkyl or alkylene portion of R? is optionally and independently substituted with
more substituents selected from the group consisting of oxo and —N(Rs)z, wherein eac
independently selected from hydrogen and C,-C; alkyl;
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any heterocyclyl portion of R? comprises at least one nitrogen atom in a ring,
and is optionally substituted with one or more substituents selected from the group
consisting of C;-C4 alkyl and oxo; and

any heteroaryl portion of R comprises at least one nitrogen atom in a ring and

\s optionally substituted with one or more C,-C4 alkyl.
pound of claim 6, wherein R? is (Cy-C; alkylene)-heterocyclyl.
The compo¥nd of claim 7, wherein R}is -(C; alkylene)-heterocyclyl.

The compound oNclaim 7 or claim 8, wherein the heterocyclyl is selected from
pyrazinyl, piperidiny, morpholinyl, and pyrazolyl.
The compound of claim 9\wherein the heterocyclyl is morpholinyl R is selected
from -C(CH3)3, -NH-cyclopr:

4-yl, and 5-methyl-1-H-pyrazol¥-yl.

yl, -CHa-pyrazin-2-yl, -pyrazin-2-yl, -CH,~-morpholin-

The compound of any one of Claims N5, wherein any alkyl, alkylene, heterocyclyl,

and heteroaryl portion of R? is optionall\and independently substituted with one or
more substituents selected from the group cypsisting of -OH, -SH, nitro, halogen,
amino, cyano, C-C); alkyl, C;-Cy3 alkeny! or &-C), alkynyl group, C;-C,, alkoxy,

C,-Cy2 haloalkyl, C,-C)2 haloalkoxy and C;-C; a

The compound of any one of Claims 1-5, wherein any 8ikyl, alkylene, heterocyclyl,
and heteroaryl portion of R? is optionally and independently substituted with an amino
group having the formula -N(R?),, wherein each R’ is indepengdently selected from
hydrogen and C,-C; alkyl.

The compound of any one of Claims 1-5, wherein:
any heteroaryl portion of R? is optionally and independently subs\
one or more substituents selected from the group consisting of -OH, -SH, ni¥xp,
halogen, amino, cyano, C,-C; alkyl, C>-C)» alkenyl, C,-C)5 alkynyl, Ci-Ci, alRoxy,
Ci-Cyz haloalkyl, C;-C), haloalkoxy and C,-C; alkyl sulfanyl; and
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any alkyl, alkylene or heterocyclyl portion of R is optionally and
independently substituted with one or more substituents selected from the group
consisting of oxo, -OH, -SH, nitro, halogen, amino, cyano, C-C), alkyl, C>-C)»
alkenyl, C5-Cy; alkynyl, C;-C,; alkoxy, C;-C,; haloalkyl, C;-C,» haloalkoxy and C;-

alkylene)-h&teroaryl, wherein:

any alk¥] or alkylene portion of R? is optionally substituted with -N(R®),,
wherein each R’ i\independently selected from hydro gen and C,-C, alkyl;

any heterocyMyl, and heteroaryl portion of R® comprises at least one nitrogen
atom in a ring; and

any heterocyclyl, ad heteroaryl portion of R® is optionally substituted with

Cl-C4 alkyl.

The compound of Claim 14, wherei\R? is selected
from -C(CHj);, -CH(NH,)-CH(CH3)s,
piperidinyl, hydroxypiperidinyl, N-methy

H-cyclopropyl, -(CH,).1-pyrazinyl,
iperidinyl, -CH,-morpholin-4-yl, and
methylpyrazolyl.

The compound of claim 15, wherein R? is selected
from -C(CHs)s, -CH(NH,)-CH(CHj3),, -NH-cyclopro
piperidin-3-yl, -CH;-morpholin4-yl, and 5-methyl-1-H-

1, -(CHz)o.1-pyrazin-2-yl,
azol-4-yl.

The compound of claim 16, wherein R? is selected
from -C(CHs)3, -NH-cyclopropyl, -CHa-pyrazin-2-yl, -pyrazin-2-N, -CHz-morpholin-

4-yl, and 5-methyl-1-H-pyrazol-4-yl.

A compound represented by any any one of the structural formulas set fo

Cmpd

Compound Structure C;Infd Compound Structure\
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or a pharmaceutically acceptable salt thereof.

19.

The compound of claim 18, selected from any one of compounds 1, 2, 3, 4, 8, 11N 2

and 13.
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A pharmaceutical composition comprising a compound of any one of claims 1-19, or

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

A pharmaceutical composition as claimed in claim 20 for use in the treatment of a

disorder associated with CRM1 activity.

Thause of a pharmaceutical composition as claimed in claim 20, in the manufacture

of a mgdicament for the treatment of a disorder associated with CRM1 activity.

A pharmacdptical composition as claimed in claim 21 for use in the treatment of a
disorder, whergin the disorder is selected from a proliferative disorder, an
inflammatory disdyder, an autoimmune disorder, a viral infection, an
ophthalmological disQrder, a neurodegenerative disorder, a disorder of abnormal

tissue growth, a disordex related to food intake, allergies, and a respiratory disorder,

The use of a phanmaceutical\¢omposition as claimed in claim 22 in the manufacture of
a medicament for the treatment\Qf a disorder, wherein the disorder is selected from a
proliferative disorder, an inflamma{ory disorder, an autoimmune disorder, a viral
infection, an ophthalmological disordyr, a nenrodegenerative disorder, a disorder of
abnormal tissue growth, a disorder relateq to food intake, allergies, and a respiratory

disorder.

A pharmaceutical composition as claimed in claig 23 for use in the treatment of a

disorder, wherein the disorder is cancer.

The use of a pharmaceutical composition as claimed in Slaim 24 in the manufacture of

a medicament for the treatment of a disorder, wherein the d¥gorder is cancer.

A pharmaceutical composition as claimed in claim 25 for use inYpe treatment of a

cancer, wherein the cancer is lymphoma.

The use of a pharmaceutical composition as claimed in claim 26 in the

a medicament for the treatment of a cancer, wherein the cancer is lymphom

A pharmaceutical composition as claimed in claim 21 for use in the treatment o

disorder, wherein the disorder is arthritis.
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The use of a pharmaceutical composition as claimed in claim 22 in the manufacture of

a medicament for the treatment of a disorder, wherein the disorder is arthritis.

A pharmaceutical composition as claimed in claim 21 for use in the treatment of a

disorder, wherein the disorder is psoriasis.

A pharmaceytical composition as claimed in claim 21 for use in the treatment of a

disorder, wherdin the disorder is obesity.

The use of a pharmageutical composition as claimed in claim 22 in the manufacture of

a medicament for the ti¢atment of a disorder, wherein the disorder is obesity.

A pharmaceutical compositiQn as claimed in claim 20 for use in the treatment of

wounds.

The use of a pharmaceutical compo)ition as claimed in claim 20 in the manufacture of

a medicament for the treatment of woukds.

A pharmaceutical composition as claimed it\claim 35 for use in the treatment of
wounds, wherein the wound is a surface woundy a surgical wound, an internal wound,

a chronic wound, an ulcer, a burn, or a result of ra§jation exposure.

The use of a pharmaceutical composition as claimed in\¢gJaim 36 in the manufacture of
a medicament for the treatment of wounds, wherein the woynd is a surface wound, a
surgical wound, an internal wound, a chronic wound, an ulceN a burn, or a result of

radiation exposure.

A pharmaceutical composition as claimed in claim 35 for use in the td¢atment of
wounds, wherein the wound is selected from the group consisting of a bixn wound, an
incised wound, an open wound, a surgical or post surgical wound, a diabetid\esion, a

thermal burn, a chemical burn, a radiation burn, a pressure sore, a bedsore, an

condition related to diabetes or poor circulation.

The use of a pharmaceutical composition as claimed in claim 36 in the manufacture o

a medicament for the treatment of wounds, wherein the wound is selected from the
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group consisting of a burn wound, an incised wound, an open wound, a surgical or
post surgical wound, a diabetic lesion, a thermal burn, a chemical burn, a radiation

burn, a pressure sore, a bedsore, and a condition related to diabetes or poor

circulation.




- 126 -

CLAIMS

A compound of formula I:

FaC

Fs o,

or a pharmaceutically acceptable salt thereof, wherein:

R!is selected from hydrogen and C;-Cy alkyl;

R? is selected from O and S; and

R? is selected from ~N(R*)-(C3-Cs cycloalkyl), -Ci-Cs alkyl, -(Co-Ca
alkylene)-heterocyclyl, and -(Co-Cs alkylene)-heteroaryl, wherein any alkyl, alkylene,
heterocyclyl, and heteroaryl portion of R? is optionally and independently substituted;
and

R*is selected from hydrogen and C;-Cs alkyl.

The compound of claim 1, wherein:
R! is selected from hydrogen and methyl;
R!is hydrogen;
R?is O; and/or
R*is hydrogen.

The compound of Claim 1 or Claim 2, wherein R? is selected from -N(R*)-(C3-Cs
cycloalkyl), -C3-Cs alkyl, -(Co-C alkylene)-heterocyclyl, and -(Co-Cy

alkylene)-heteroaryl, wherein:

any alkyl or alkylene portion of R? is optionally and independently substituted
with one or more substituents selected from the group consisting of oxo and -N(R>)z,
wherein each R® is independently selected from hydrogen and Ci-Cq alkyl;

any heterocyclyl portion of R*> comprises at least one nitrogen atom in a ring,
and is optionally substituted with one or more substituents selected from the group

consisting of Ci-C4 alkyl and oxo; and
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any heteroaryl portion of R* comprises at least one nitrogen atom in a ring and

is optionally substituted with one or more C;-Cs alkyl.

The compound of Claim 3, wherein:

R?is selected from -C(CHz)s, -NH-cyclopropyl, -CHa-pyrazin-2-yl, -pyrazin-
2-yl, -CHz-morpholin-4-yl, and 5-methyl-1-H-pyrazol-4-yl;

R3 is «(Co-C1 alkylene)-heterocyclyl; or

R? is -(C) alkylene)-heterocyclyl.

The compound of Claim 3, wherein R? is -(Co-C:1 alkylene)-heterocyclyl in which:
the heterocyclyl is selected from pyrazinyl, piperidinyl, morpholinyl, and
pyrazolyl; or
the heterocyclyl is morpholinyl.

The compound of Claim 1 or Claim 2, wherein:

(i) any alkyl, alkylene, heterocyclyl, and heteroaryl portion of R? is optionally
and independently substituted with one or more substituents selected from the group
consisting of -OH, -SH, nitro, halogen, amino, cyano, C1-Ci2 alkyl, C2-C;; alkenyl or
C2-C12 alkynyl group, Ci-Ci2 alkoxy, Ci-Ci2 haloalkyl, Ci-Ci2 haloalkoxy and C1-Ci2
alkyl sulfanyl;

(ii) any alkyl, alkylene, heterocyclyl, and heteroaryl portion of R is optionally
and independently substituted with an amino group having the formula -N(R%),,
wherein each R® is independently selected from hydrogen and Ci-Cs alkyl;

(iii) any heteroaryl portion of R? is optionally and independently substituted
with one or more substituents selected from the group consisting of -OH, -SH, nitro,
halogen, amino, cyano, C;-Cy2 alkyl, C>-C12 alkenyl, C2-C)2 alkynyl, C1-Ci2 alkoxy,
C1-C12 haloalkyl, C1-Ci2 haloalkoxy and C;-Ci1; alkyl sulfanyl; and

any alkyl, alkylene or heterocyclyl portion of R? is optionally and
independently substituted with one or more substituents selected from the groui)
consisting of oxo, -OH, -SH, nitro, halogen, amino, cyano, C;-Ci2 alkyl, C2-Ci2
alkenyl, C2-C12 alkynyl, C;-Ci2 alkoxy, Ci-Ci2 haloalkyl, Ci-Ci2 haloalkoxy and Ci-
Ci2 alkyl sulfanyl;
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(iv) R? is selected from -N(R*)-(C3-Cs cycloalkyl), -Cs-Cs alkyl, -(Co-Cy
alkylene)-heterocyclyl, and -(Co-C1 alkylene)-heteroaryl, wherein:

any alkyl or alkylene portion of R? is optionally substituted with -N(R ),
wherein each R® is independently selected from hydrogen and C)-Cy alkyl;

any heterocyclyl, and heteroaryl portion of R* comprises at least one nitrogen
atom in a ring; and

any heterocyclyl, and heteroaryl portion of R? is optionally substituted with
Ci-Cq alkyl;

(v) R? is selected from -C(CHs)s, -CH(NH2)-CH(CH3)z, -NH-cyclopropyl,
-(CH2)o-1-pyrazinyl, piperidinyl, hydroxypiperidinyl, N-methylpiperidinyl,
-CHz-morpholin-4-yl, and methylpyrazolyl;

(vi) R? is selected from -C(CH3)s, -CH(NH2)-CH(CHa)2, -NH-cyclopropyl,
~-(CHz2)o-1-pyrazin-2-yl, piperidin-3-yl, -CHa-morpholin-4-yl, and 5-methyl-1-H-
pyrazol-4-yl; or

(vii) R? is selected from -C(CHa)s, -NH-cyclopropyl, -CH,-pyrazin-2-yl,
-pyrazin-2-yl, -CHz-morpholin-4-yl, and 5-methy!-1-H-pyrazol-4-yl.

The compound of Claim 1 represented by any one of the structural formulas set forth

below:
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or a pharmaceutically acceptable salt thereof.

8. The compound of Claim 7, selected from any one of compounds 1, 2, 3,4, 8, 11, 12

and 13, or a pharmaceutically acceptable salt thereof.

9. The compound of Claim 8, represented by the following structural formula:

FaC

CFs

N’NW—NH 0

/)OHN—s\-
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or a pharmaceutically acceptable salt thereof.
A pharmaceutical composition comprising a compound of any one of Claims 1-9, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

A compound according to Claim 1 or a pharmaceutically acceptable salt thereof or a
pharmaceutical composition according to Claim 10, for use in treating a disorder

associated with CRM1 activity.

The compound for use or composition for use according to Claim 11, wherein the
disorder is selected from a proliferative disorder, an inflammatory disorder, an
autoimmune disorder, a viral infection, an ophthalmological disorder, a
neurodegenerative disorder, a disorder of abnormal tissue growth, a disorder related to

food intake, allergies, and a respiratory disorder.

The compound for use or composition for use according to Claim 12, wherein the

disorder is cancer; optionally wherein the cancer is lymphoma.

The compound for use or composition for use according to Claim 13, wherein the
compound or pharmaceutically acceptable salt thereof or the composition is

administered together with a second therapeutic agent  yqefyy] for treating cancer.
g g

The compound for use or composition for use according to Claim 11, wherein:

the disorder is arthritis;

the disorder is psoriasis;

the disorder is obesity;

the disorder is stroke;

the disorder is traumatic brain injury; or

the disorder is selected from multiple sclerosis, lupus and amyotrophic lateral
sclerosis.
A compound according to Claim 1 or a pharmaceutically acceptable salt thereof or a
pharmaceutical composition according to Claim 10 for use in promoting wound

healing in a subject in need thereof.

The pharmaceutical composition for use according to Claim 16, wherein:
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the wound is a surface wound, a surgical wound, an internal wound, a chronic
wound, an ulcer, a burn, or a result of radiation exposure; or

the wound is selected from the group consisting of a burn wound, an incised
wound, an open wound, a surgical or post surgical wound, a diabetic lesion, a thermal
burn, a chemical burn, a radiation burn, a pressure sore, a bedsore, and a condition

related to diabetes or poor circulation.



