wherein each of X and Y independently is oxygen, NRs or sulfur;
R is a hydrogen or C(=0)C -Calkyl;
each of Ry, R, and Rz independently is a hydrogen, methyl or (CHz)m—CHa;
R4 is NR:sRs, ORs, OC(=O)R, C(=0)ORs, C(=0)Rs, C(=0)NR;sRs, halogen, 5 or 6-
membered lactone, C -Coalkyl, C,-C alkenyl, C -C.alkynyl, aryl, glucosyl, wherein
5 or 6-membered lactone, C -Coalkyl, C -C.alkenyl, C,-C.alkynyl, aryl, and
glucosyl are optionally substituted with one or more substituents selected from
NR;Rs, ORs, OC(=0)R7, C(=0)ORs, C(=0)Rs, C(=O)NRsRe, C.-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C,-C, cycloalkyl, and C -C, haloalkyl;
cach of Rs and Ry is independently a hydrogen or C -Calkyl;
Ryis a Cl~Cgalky1, ORsor NRsRg;
m=1-12; and
n=1-12; or a pharmaceutically acceptable salt, metabolite, solvate or prodrug

thereof.



[0005a]  In another aspect, there is provided the use of a cyclohexenone compound having

the structure:

wherein each of X and Y independently is oxygen, NR;s or sulfur;
R is a hydrogen or C(=O)C -Cialkyl;
each of Ry, Rz and R; mndependently is a hydrogen, methyl or (CHp),—CHs;
Ry is C,-Coalkyl, C,-C alkenyl, C -C alkynyl, glucosyl, optionally substituted with
one or more substituents selected from NRsRg, OC(=0)R;, C(=0)ORs, C(=0)Rs,
C(=O)NRsRg, C-Cg alkyl, C,-C; alkenyl, C,-C, alkynyl, C,-C, cycloalkyl, and C-C,
haloalkyl;
each of Rs and Ry is independently a hydrogen or C,-C,alkyl;
Ryisa CI-CSalkyI, OR;s or NRsRg;

m = 1-12; and
n=1-12; or a pharmaceutically acceptable salt, metabolite, or solvate thereof in the
manufacture of a medicament for treating lung cancer in a subject.

[0005b] In another aspect, there is provided the use of a cyclohexenone compound having

the structure:

wherein each of X and Y independently is oxygen, NRs or sulfur;
R is a hydrogen or C(=0)C,-Calkyl;
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each of R, Ry and Rsindependently is a hydrogen, methyl or (CH;)p~—CHs;

Ry is Cl-Cgalkyl, CZ-Csalkenyl, Cz-Cgalkynyl, glucosyl,

optionally substituted with one or more substituents selected from NRsRg, OC(=O)R 5,
C(=0)ORs, C(=0)Rs, C(=O)NRsRe, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C,
cycloalkyl, and C,-C, haloalkyl;

each of Rs and R is independently a hydrogen or C,-Cialkyl;

Ryisa C]-Cgalkyl, ORsor NRsRg;

m=1-12; and

n=1-12; or a pharmaceutically acceptable salt, metabolite, or solvate thereof in the

manufacture of a medicament for treating a cell proliferative disorder of the lung in a subject.

[06G5¢]  In another aspect, there is provided the use of a cyclohexenone compound having
the structure:

wherein each of X and Y independently is oxygen, NRs or sulfur;

R is a hydrogen or C(=0)C -C alkyl;

each of Ry, Ry and R independently is a hydrogen, methyl or (CH,)n—CHs;

Ry4is C-Calkyl, C,-C alkenyl, C,-Cqalkynyl, glucosyl, optionally substituted with
one or more substituents selected from NRsRg, OC(=0)R;, C(=0)ORs, C(=0O)Rs,
C(=0)NRsRs, C,-C; alkyl, C -C, alkenyl, C,-C, alkynyl, C,-C, cycloalkyl, and C -C
haloalkyl;

8

cach of Rs and Ry is independently a hydrogen or C,-C,alkyl;
Ry is a C -Calkyl, ORsor NRsRg;

m= 1-12; and
n=1-12; or a pharmaceutically acceptable salt, metabolite, or solvate thereof in the

manufacture of a medicament for inhibiting lung cancer cells.
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[0006] In another aspect provides herein methods of treating or preventing a cell
proliferative disorder of the lung, comprising administering to a subject in need a

therapeutically effective amount of a cyclohexenone compound having the structure:

wherein cach of X and Y independently 1s oxygen, NRs or sulfur;
R is a hydrogen or C(=0)C,-C alkyl;
each of Ry, R; and Rs independently 1s a hydrogen, methyl or (CHy)p—CHas;
R4 18 NRsRs, ORs, OC(=0)R7, C(=0)ORs, C(=0)Rs, C(=0O)NRsRs, halogen, 5 or 6~
membered lactone, C-Coalkyl, C -Coalkenyl, C -Cialkynyl, aryl, glicosyl, wherein

5 or 6-membered lactone, C,-Cealkyl, C,-Coalkenyl, C,-Coalkynyl, aryl, and

glucosyl are optionally substituted with one or more substituents selected from
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CLAIMS:

I. Use of a cyclohexenone compound having the structure:
Ra CHj
0 P R4
n
Ry~
! OR
Y~
Ro

wherein each of X and Y independently is oxygen, NRs or sulfur;
R is a hydrogen or C(=0)C -Calkyl;
each of Ry, Ry and R; independently is a hydrogen, methyl or (CHy),,—CHz;
Ry 15-MNRsB; ORs5- OG0 S=0)0 R C=0R - C=0)NRsRe-halegens S-or-6-
meprbered-laetone; C -Cialkyl, C,-Cialkenyl, C,-C alkynyl,-aryk; glucosyl, wherein-S-or
G-membered-tactone; € € allkeyh-€ -C alkenyh €, -C allepnyi-aryl-and-glucesylare
optionally substituted with one or more substituents selected from NRsRg, OC(=O)R7,
C(=0)ORs, C(=0)Rs, C(=O)NRsRg, C -C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C,
cycloalkyl, and C,-C, haloalkyl;
each of Rs and Ry is independently a hydrogen or C -Cealkyl;
Ryis a C-Calkyl, OR;5or NRsRg;

m= 1-12; and

n=1-12; or a pharmaceutically acceptable salt, metabolite, or solvate thereof in the

manufacture of a medicament for treating lung cancer in a subject.

2. The use according to claim 1, wherein said compound reduces lung cancer tumor
size or tumor volume.

3. The use according to claim 1, wherein said compound decreases lung cancer

tumor growth rate.

4. The use according to claim 1, wherein said lung cancer is adenocarcinoma lung
cancer.

5. The use according to claim 1, wherein said lung cancer is small cell lung cancer.

6. The vse according to claim 1, wherein said hung cancer is non-small cell lung
cancer.
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7. The use according to claim 1, wherein said cyclohexenone compound induces cell

death in said lung cancer.

8. The use according to claim 7, wherein said cell death is apoptosis.

9. The use according to claim 1, wherein said compound is used parenterally or
intravenously.

10. The use according to claim 1, wherein said compound is used by injection.

11.  The use according to claim 1, wherein said compound is used orally.

12. The use of claim 1, wherein said subject is human.

13. The use of claim 1, wherein R is a hydrogen or C(=0)CHs.
14.  The use of claim 1, wherein R; is a hydrogen or methyl.
15.  The use of claim 1, wherein R; is a hydrogen or methyl.
16.  The use of claim 1, wherein Ry is CH,CH=C(CHz),.

17.  The use of claim I, wherein said compound is

18.  Use of a cyclohexenone compound having the structure:

R; CHs

o ¥z R4
n

R«
™x OR

Y~
R

wherein each of X and Y independently is oxygen, NR; or sulfur;
R is a hydrogen or C(=0)C -C,alkyl;
each of R;, R; and R; independently is a hydrogen, methyl or (CHy)y,—CHs;
Ry 18- NEsR; ORs- OG(=0 Ry CE=00R s G0 R C=OINRsR - halogen S-or-6-
memberedactone; C,-Coalkyl, C,-Coalkenyl, C,-C alkynyl,-aryl: glucosyl,-wherein-S-of

G-membered-iacione € %anih%GZ-G&a&eﬁﬁ%—Qg—Ggﬁl@my%ﬁy};ﬁﬁé—g}ka

48



optionally substituted with one or more substituents selected from NRsR4, OC(=0O)R,
C(=0)ORs, C(=O)Rs, C(=O)NRsR¢, C -C; alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C,
cycloalkyl, and C,-C, haloalkyl;

each of Rs and Ry is independently a hydrogen or C,-Cgalkyl;

Rsisa Cl-Cgalkyl, OR; or NRsRg;

m=1-12; and
n=1-12; or a pharmaceutically acceptable salt, metabolite, or solvate thereof in the

manufacture of a medicament for treating a cell proliferative disorder of the lung in a subject.

19. The use according to claim 18, wherein said cell proliferative disorder of the lung
is lung cancer or a precancerous condition of the lung.
20. The use according to claim 18, wherein said cell proliferative disorder of the lung

is hyperplasia of the lung or metaplasia of the lung.

21, Use of a cyclohexenone compound having the structure:
Ry CHj
0 z Ry
n
Ry~ X
X OR
Y~
Ry

wherein each of X and Y independently is oxygen, NR; or sulfur;
R s a hydrogen or C(=0)C,-Calkyl;

each of Ry, Ry and Rj independently is a hydrogen, methyl or (CHy)p—CHs;

R4 is-NRsR: ORs- OGO Rar E=0)0R s C=0 )R- CL=0)NR R - halogens S-or-6-
membered-tactone; C -Caalkyl, C,-Coalkenyl, C -C alkynyl,-aryk: glucosyl, wherein-S-or

t-membered-lactones & -Callkyh € -C alkenyl-€,-C alleynyb-aryh-and-glucesyl-are
optionally substituted with one or more substituents selected from NRsRg, OC(=0)R,
C(=0)ORs, C(=0)Rs, C(=0)NRsRe, C,-Cy alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C,
cycloalkyl, and C,-C, haloalkyl;

¢ach of Rs and Ry is independently a hydrogen or C,-Cyalkyl;

Ryisa C,-Calkyl, ORs or NRsRg;
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