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There is a need for leukemia selective chemotherapeutic agents that exhibit per se
therapeutic activity, and improved efficacy in the treatment of a leukemia patient with a
specific type of leukemia. The GSK3p inhibitor 7-(2,5-dihydro-4-imidazo[1,2-a}-
pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-y)-9-fluoro-1,2,3,4-tetrahydro-2-( 1 -piperidinyl-
carbonyl)pyrroio! 3,2, 14Kk][ 1,4]benzodiazepine evidences selectivity, per se therapeutic
activity, and improved efficacy over SB216763 and GSK3-IX, against several types of
leukemia.

One embodimentaspeet of the disclosuretnvention provides a method of treating a
patient suffering from mixed lineage leukemia; translocated mixed lineage leukemia;
translocated mixed lineage leukemia based acute myelogencus lenkemia; transiocated
mixed lineage leukemia based acute lymphoid leukemia; a non-MLL based chronic
myeloproliferative disorder; or a non-MLL based acute lymphoid leukemia comprising
admimistering to a leukemia patient in need of such treatment an effective amount of 7-
(2,5-dihydro-4-imidazo| 1,2-a}pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-1,2,3 ,4-
tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][ 1 ,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof.

A second gmbodimentaspeet of the disclosuressvention provides a method of
treating a patient suffering from mixed lineage leukemia; translocated mixed lincage
leukemia; translocated mixed lineage leukemia based acute myelogenous leukemia; or
translocated mixed lineage leukemia based acute lymphoid leukemia comprising
administering to a leukemia patient in need of such treatment an effective amount of 7-
(2,35-dihydro-4-imidazof 1,2-alpyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][ 1.4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof.

A third embodimentaspeet of the disclosuressvention provides a method of
treating a patient suffering from mixed lineage leukemia comprising administering to a
leukemia patient in need of such treatment an effective amount of 7-(2,5-dihydro-4-
imidazof 1,2-alpyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl}-9-fluoro-1,2,3 4-tetrahydro-2-(1-
piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceuticalty
acceptable salt or solvate thereof.

A fourth embodimentaspeet of the disclosureinvention provides a method of
treating a patient suffering from translocated mixed lineage leukemia comprising
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in need of such treatment an effective amount of 7-(2,5-dihydro-4-imidazof 1,2-
alpyridine-3-y1-2,5-dioxo-1H-pyrrol-3-yD)-9-fluoro-1,2,3 4-tetrahydro-2-(1-
piperidinylcarbonyl)-pyrroio{3,2,1-jk}{ 1,4 |benzodiazepine or a pharmaceutically
acceptable salt or solvate thereof.

A fifth embodimentaspest of the disclosureisvention provides a method of freating
a patient suffering from translocated mixed lineage leukemia based acute myelogenous
leukemia comprising administering to a leukemia patient in need of such treatment an
effective amount of 7-(2,5-dihydro-4-imidazo[ 1,2-ajpyridine-3-yi-2,5-dioxo-1H-pyrrol-3-
yh-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo{3,2,1-
jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate thereof.

A sixth embodimentaspeet of the disclosureinventien provides a method of
treating a patient suffering from translocated mixed lineage leukemia based acute
lymphoid leukemia comprising administering to a leukemia patient in need of such
treatment an effective amount of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2 5-dioxo-
1H-pyrrol-3-y1)-9-fluoro-1,2,3 4-tetrahydro-2-( 1 -piperidinyicarbonyl}-pyrrolof 3,2,1-
jkI[1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate thereof.

A seventh embodimentaspest of the disclosureinvention provides a method of
treating a patient suffering from a non-MLL based chronic myeloproliferative disorder
comprising administering to a leukemia patient in need of such treatment an effective
amount of 7-(2,5-dihydro-4-imidazo[1,2-alpyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-
fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[ 3,2, 1-jki[ ,4]benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof.

An eighth embodimentaspeet of the disclosureisvention provides a method of
treating a patient suffering from non-MLL based acute myvelogenous leukemia;
erythroleukemia; or chronic myelogenous leukemia comprising administering to a
leukemia patient in need of such treatment an effective amount of 7-(2,5-dihydro-4-
mmidazo[1,2-alpyridine-3-yi-2,5-dioxo- 1 H-pyrrol-3-y1)-9-fluoroe-1,2,3 4-tetrahydro-2-(1-
piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,41benzodiazepine or a pharmaceutically
acceptable salt or solvate thereof.

A ninth embodimentaspest of the disclosureinvention provides a method of
treating a patient suffering from non-MLL based erythroleukemia comprising
administering to a leukemia patient in need of such treatment an effective amount of 7-
(2,5-dihydro-4-imidazo[1,2-a}pyridine-3-yi-2,5-dioxo-1 H-pyrrol-3-y1)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinylcarbonyl}-
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pyrrolo{3,2,1-k][ 1,4 ]benzodiazepine or a pharmaceutically acceptable salt or solvate

thereof.
A tenth gmbodimentaspeet of the disclosureinvention provides a method of

treating a patient suffering from non-MLL based chronic myelogenous Jeukemia
comprising administering to a leukemia patient in need of such treatment an effective
amount of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo- 1 H-pyrrol-3-y1)-9-
fluoro-1,2,3 4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo{3,2,1-jk}[ 1,4]benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof.

An eleventh embodimentaspest of the disclosureinvention provides a method of
treating a patient suffering from non-MLL based acute myelogenous leukemia comprising
administering to a leukemia patient in need of such treatment an effective amount of 7-
(2,5-dihydro-4-imidazo[ },2-a]pynidine-3-yl-2,5-dioxo-1H-pyrrol-3-y1})-9-fluoro-1,2,3 4-
tetrahydro-2-(1-piperidinylcarbonyl)-pyrolo[3,2,1-jk}{ 1,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof.

A twelfth embodimentaspest of the disclosureirvention provides a method of
treating a patient suffering from non-MLL based acute lymphoid leukemia comprising
administering to a patient in need of such treatment an effective amowunt of 7-(2,5-
dihydro-4-imidazo[ 1,2-a]pyridine-3-yi-2,5-dioxo- 1 H-pyrrol-3-y1}-9-fluoro-1,2.3 4~
tetrahydro-2-(1-piperidinylcarbonyl}-pyrrolof{3,2,1-jk]{ 1,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof.

A thirteenth embodimentaspeet of the disclosureinvention provides a method of
treating a patient suffering from a non-MLL based JAK2 (+) chronic myeloproliferative
disorder comprising administering to a leukemia patient in need of such {reatment an
effective amount of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-
yh-9-fluoro-1,2,3 4-tetrahydro-2-( 1 -piperidinylcarbonyl)-pyrrolo{3,2,1-
jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate thereof.

A fourteenth embodimentespest of the disclosureimvention provides a method of
treating a patient suffering from non-MLL based Philadelphia positive chronic
myelogenous leukemia comprising administering to a patient in need of such treatment an
effective amount of 7-(2,5-dihydro-4-imidazo[ 1,2-alpyridine-3-y1-2,5-dioxo-1H-pyrrol-3-
y1)-9-fluoro-1,2,3 ,4-tetrahydro-2-(1-piperidinyicarbonyl)-pyrrolo[3,2,1-

ik][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate thereof,
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In one aspect, there isA-fifieenth aspect-of-the-invention provideds the use of 7-
(2,5-dihydro-4-imidazo[ 1,2-alpyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-1,2,3,4-

tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][ 1,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof infer the preparation of a medicament
for treatingthe-treatment-of mixed lincage leukemia; translocated mixed hineage leukemia;
translocated mixed lineage leukemia based acute myelogenous leukemia; translocated
mixed lineage leukemia based acute Iymphoid leukemia; a non-MLL based chronic
myeloproliferative disorder or a non-MLL based acute lymphoid leukemia,

A fifteenthsiscteenth embodimentaspeet of the disclogureinvention provides the use
of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)}-9-fluoro-
1,2,3,4-tetrahydro-2-( I -piperidinylcarbonyl)-pyrrolo[3.2,14k][1,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of mixed lineage leukemia; txansiocafed mixed lineage leukemia;
translocated mixed lineage leukemia based acute myelogenous leukemia; or translocated
mixed lineage leukemia based acute lymphoid leukemia.

A SMM@V&B{@%‘% embodimentaspeet of the disclosureinvention provides the
use of 7-(2,5-dihydro-4-imidazof 1,2-apyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-
1,2,3,4-tetrahydro-2-( 1 -piperidinylcarbonyl}-pyrrolo[3,2,1-jk][ 1.4 Ibenzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of mixed lineage leukemia.

A seventeenthAsn-eighteenth embodimentaspest of the disclosureinvention
provides the use of 7-(2,5-dihydro-4-imidazo{1,2-a]pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-
yh-9-fluoro-1,2,3 4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-
jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate thereof for the
preparation of a medicament for the treatment of translocated mixed lincage leukemia.

An eighteenthA-nineteenth embodimentaspest of the disclosureinvention provides
the use of 7-(2,5-dihydro-4-imidazo[ 1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-
fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolof 3,2,1-jk]{ 1,4]benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof for the preparation of a
medicament for the treatment of translocated mixed lineage leukemia based acute

myelogenous leukemia.
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A nineteenthtwentieth embodimentaspeet of the disclosureimvention provides the
use of 7-(2,5-dihydro-4-imidazo[1,2-alpyridine-3-y}-2 5-dioxo-1H-pyrrol-3-y1)-9-fluoro-
1,2,3 4-tetrahydro-2-(1-piperidinylearbonyl)-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of translocated mixed lineage leukemia based acute lymphoid leukemia.

A twentieth embodimentéwenty-fest-aspeet of the disclosuressvention provides
the use of 7-(2,5-dihydro-4-imidazo[ 1,2-ajpyridine-3-yl-2,5-dioxo-1 H-pyrrol-3-y1)-9-

fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl}-pyrrolof 3,2,1-3k] 1.41benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof for the preparation of a
medicament for the treatment of a non-MLL based chronic myeloproliferative disorder.

A twenty-first embodimentsesend-aspeet of the disclosureisvention provides the

use of 7-(2,5-dihydro-4-imidazof1,2-alpyridine-3-y1-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl}-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of non-MLL based acute myelogenous leukemia; erythroleukemia; or
chronic myelogenous leukemia

A twenty-second embodimentthird-aspeet of the disclosureisvention provides the

use of 7-(2,5-dihydro-4-imidazo[ 1,2-a]pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-yI)-9-fluoro-
1,2,3 4-tetrahydro-2-(1-piperidinyicarbonyl)-pyrrolo[ 3,2, I-jk]i 1,4 ]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of non-MLL based erythroleukemia.

A twenty-third embodimentfourth-aspest of the disclosurginvesntion provides the

use of 7-(2,5-dihydro-4-imidazo[ 1,2-a|pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolof3,2,1-jk]{ 1,4]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of non-MLL based chronic myelogenous leukemia,

A twenty-fourthifth-aspest embodiment of the disclosureinvention provides the
use of 7-(2,5-dihydro-4-imidazo[ 1,2-alpyridine-3-yl-2,5-dioxo- 1 H-pyrrol-3-y1)-9-fluoro-
1,2,3 4-tetrahydro-2-( 1 -piperidinylcarbonyl)-pyrrolo[3,2,14k][ 1 ,4}benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament

for the treatment of non-MLL based acute myelogenous leukemia.
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A twenty-fifthsbeth embodimentaspeet of the disclosureinvention provides the use
of 7-(2,5-dihydro-4-imidazo[1,2~a]pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk1[ 1 ,4]benzodiazepine or a

pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of a non-MLL based JAK2 (+) chronic myeloproliferative disorder.

A twenty-sixtheventh embodimentaspest of the disclosuremvention provides the
use of 7-2,5-dihydro-4-imidazof1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y})-8-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof for the preparation of a medicament
for the treatment of non-MLL based Philadelphia positive chronic myelogenous
Ieukemia.

A twenty-seventheishth embodimentaspeet of the disclosureisvention provides
the use of 7-(2,5-dihydro-4-imidazo{ 1,2-alpyridine-3-yl-2,5-dioxo- 1 H-pyrrol-3-y1)-9-
fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrroto]3,2,1-jk][ 1,4 ]benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof for the preparation of a
medicament for the treatment of non-MLIL based acute lymphoid leukemia,

A twenty-cighthsinth embodimentaspeet of the disclosureinventien provides a

compound 7-(2,5-dihydro-4-imidazo[1,2-ajpyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-
fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk}{ 1,4]benzodiazepine
or a pharmaceutically acceptable salt or solvate thereof, for use in the treatiment of mixed
lineage leukemia, translocated mixed lineage leukemia; translocated mixed lineage
leukemia based acute myelogenous leukemia; translocated mixed lineage leukemia based
acute lymphoid leukemia; a non-MLL based chronic myeloproliferative disorder; or a
non-MLL based acute lymphoid leukemia. In a particular embodiment, the leukemia is
translocated mixed lineage leukemia based acute myelogenous leukemia; translocated
mixed lineage leukemia based acute lymphoid leukemia; non-MLL based chronic
myeloproliferative disorder selected from non-MLL based acute myelogenous leukemia,
erythroleukemia, or chronic myelogenous leukemia; non-MLL based acute myelogenous
leukemia; or non-MLL based chronic myelogenous leukemia.

The compound 7-(2,5-dihydro-4-imidazo|1,2-a|pyridine-3-yl-2,5-dioxo-1H-
pyrrol-3-y1)-9-fluoro-1,2,3 4-tetrahydro-2-( 1 -piperidinyl-carbonyl)-pyrrolo[3,2,1-
jk][1,4]benzodiazepine is taught to be an mhibitor of GSK-38 in WO 03/076442, where it
is referred to as 3-(9-fluoro-6-{piperidin-I-yljcarbonyl}-6,7-dihydro-6H-[ 1,4]diazepino-



