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What is claimed is:
_ 1, A method for the treatment of a malignancy whereinthe
malignancy is characterized by resistance to at least one tyrosine kinagk inhibitor
(TKI) due to: (1) at least one mutation in a gene encoding a protein that is a target of
at least one TKI; or (2) the presence of at least one additional gene /M either a wild-
type or mutated state 'encoding a product that confers resistance tg the therapeutic
effects of at least one TKI, the method comprising the administrgfion of a
therapeutically effective quantity of an alkylating hexitol derivatjfe, wherein the
" additional gene in either a wild-type or mutated state encodin a product that confers
resistance to the therapeutic effects of at least one TKI is A#fil-1, and wherein the
resistance to at least one TKI is due to a mutation in the kifiase domain of ABL1
protein that is>part of a BCR-ABL fusion protein that is a jarget of TKis.
2. The method of claim 1 wherein thefAHI-1 gene is mutated as the
result of a proviral insertion. _ _
3. - The method of claim 1 wherein fhe alkylating hexitol derivative is
selected from the group consisting of diénhydroga ctitol, a derivative or analog of
dianhydrogalactitol, diacetyldianhydrogalactitol, g derivative or analog of
diacetyldianhydrogalactitol, dibromodulcitol, ang a derivative or analog of
dibromodulcitol. ‘ o
4. The method of claim 3 Wherein the alkylating hexitol derivative is
selected from the group consisting of dianlfydrogalactitol and a derivativé or analog
of dianhydrogalactitol. _ _ o
5. The method of claih 4 wherein the alkylating hexitol derivative is
dianhydrogalactitol. V ‘ ‘
6.. The method of flaim 3 wherein the alkylating hexitol derivative is
| sélect'ed from the group consistingfof diacetyldianhydrogalactitol and a derivative or
“analog of diacetyldianhydrogalacfitol. . |
7. The methog of claim 6 wherein the alkylating hexitol derivative is
diacetyldianhydrogalactitol. '
8. The mefhod of claim 3 wherein the alkylating hexitol derivative is
selected from the group ¢ sisting of dibromodulcitol and a derivative or analog of

dibromodulcitol. ,
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9. The method of claim 8 wherein the alkylating hexitol derivative is |
dibromodulcitol. ‘

10. - The method of claim 1 further comprising the step pf
administering a therapeutically effective quantity of a BH3 mimetic to fhe subject.

' 11.  The method of claim 10 wherein the BH3 mimefic is selected

from the group consisting of: '

(a) peptides;

(b) modified peptides;

(c) terpyridine-baséd peptidomimetics;

(d) terephthalamide-based peptidomimeticg,

(e) benzoylurea-based peptidomimetics;

\j)] obatoclax; '

(g) TW37;

(h)  an analog or derivative of TW37;
() () gossypol;

(i) gossypol derivatives;

(k) - isoxazolidine derivatives;

) A-385358; _

(m) an analog or derivative of A-385358;
(n) ABT-737,; '

(0) an analog or derivativg of ABT-737;
(p) ABT-263;

(Q) an analog or derivdtive of ABT-263;.

() TM-1206; and |

(s)  an analog or defivative of TM-1208.

12.  The method of claim 10 wherein the BH3 mimetic is a BH3
mimetic in which binding occurs Jetween a hydrophobic groove on a binding partnér
for BH3 and the BH3 mimetic. |

13. The met
mimetic that adopts a helica)f structure or a structure seen by a binding partner as

d of claim 10 wherein the BH3 mimetic is a BH3

equivalent to a helical strugture on binding to a hydrophobic groove located on a

binding partner.
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14, The method of claim 10 wherein the BH3 mimetic is a/BH3 -

mimetic possessing hydrophobic amino acid residues with a spacing of ifi +3,i+ 7,
and i + 11 that interact at four hydrophobic pockets on a binding partnef for BH3.

15.  The method of claim 1 further comprising the step of
administéring a therapeutically effective quantity of a tyrosihe kinas¢ inhibitor to the
subject. A , '
16. The method of claim 15 further comprising thfe step of
administering a therapeutically effective quantity of a BH3 mimétic to the subject.

17.  The method of claim 1 further comprisingfthe step of
administering a therapeutically effective quantity of a JAK2 jhhibitor to the subject.

18.  The method of claim 17 further comprjfsing the step of
administering a therapeutically effective quantity of a tyrgSine kinase inhibitor to the
subject. - _ ' '
~19.  The method of claim 17 further cgmprising the step of
administering a therapeutically effective quantity of  BH3 mimetic to the subject.

20. The method of claim 1 further omprising the step of -
admlmstermg a therapeutically effective quantity pf a STATS inhibitor to the subject.

21.  The method of claim 20 furfher comprising the step of
adminiétering ‘a therapeutically effective quanifty of.a tyrosine kinase inhibitor to the
subject. , '

22.  The method of claim 20 further comprising the step of
admihistering a therapeutically effective guantity of a BH3 mimetic to the subject.
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a combination selected from the group consisting of: (1) a JAK2 inhibitor apd a
STATS inhibitor; (2) a JAK2 inhibitor and a Src inhibitor; (3) a STATS inhjbitor and a
Src inhibitor; and (4) a JAKZ inhibitor, a STATS inhibitor, and a Src inhipitor to the
subject. - ' - o '
27. The method of. claim 26 further compriéing the gtep of
administering a therapeutically effective quantity of a tyrosine kinage inhibitor to the
subject. ' ' '
V 28.  The method of claim 26 further comprisingfthe step of
iadmir‘\is_tering a therapeutically effective quantity of a BH3 minfetic to the subject.
29. A method for the treatment of a malignghcy in a subject
suffering from a malignanéy who has a germline deletion gblymorphism conferring
resistance to thymidine kinase inhibitors (TKls) comprising the step of administering
a therapeutically effective quantity of a therapeutic agepit selected from the group
consisting of dianhydrogalactitol, a derivative or analgf of dianhydrogalactitol,
diacetyldianhydrogalactitol, a derivative or analdg offdiacetyldianhydrogalactitol, |
dibromodulcitol, and a derivative or analog of dibrghodulcitol to the subject to treat
the malignancy. ' -/ .
30.  The method of claim 29 whérein the malignancy is chronic
myelogenous leukemia (C‘ML), A
31.  The method of claim 29wherein the malignancy is_non small cell
lung carcinoma (NSCLC). o |
32.  The method of claimy/29 wherein the malignancy is triple-
negative breast cancer. ' |
33. Thé method of clfim 29 wherein the therapeutic agent is
sélected from the group consisting gf dianhydrogalactitol and a derivative or ahalog
of dianhydrogalactitblﬁ , .
34.  The method©of claim 33 wherein the therapeutic agent is
dianhydrogalactitol, 7 '
, 35. The methbd of claim 33 wherein the therabeutic agentis a
derivative or analog of dianbydrogalactitol.
36. The mpthod of claim 35 whereinAthe derivative or analog of
'dianhydrogalactitol isad rivétive of dianhydrogalactitol that is selected from the
group consisting of: (i) derivat'ive of dianhydrogalactitol that has one or both of the
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attached to the two epoxide rings replaced with lower alkyl; (iti) a derivdtive of
dianhydrogélactitol that has one or.both of the methyl groups present/fin
dianhydrogalactitol and that are attached to the same carbons that Jear the hydroxyl
groups replaced with C,-Cg lower alkyl; and (iv) a derivative of diapthydrogalactitol
that has one or both of the me_thy! groups present in dianhydrogglactitol and that are
stituted with a halo
group by replacing a hydrogen of the methyl group with a halg group. _

‘ 37. The method of claim 29 wherein the thgrapeutic agent is

attached to the same carbons that bear the hydroxyl groups s

selected from the group consisting of diacetyldianhydrogajactitol and a derivative or
analog of diacetyldianhydrogalactitol. / .

38.  The method of claim 37 wherein the therapeutic agent is
diacetyldianhydrogalactitol.” ' -

39.  The method of claim 37 whereilf the therapeutic agent is a
derivative or analog of diacetyldianhydrogalactitol.

| 40. The method of claim 39 whefein the derivative or analog of .

diacetyldianhydrogalactitol is a derivative of di étyldianhydrogalactitbl that is
selected from the group consisting of: (i) a defivative of diacetyldianhydrogalactitol -
that has one or both of the methyl groups that are part of the acetyl moieties
replaced with C,-Cg lower alkyl; (i) a derivgtive of diacetyldianhydrogalactitol that
has one or both of the hydrogens attacheld to the epoxide ring replaced with lower
alkyl; (iii) a derivative of diacetyldianhydgfogalactitol that has one or both of the methyl
groups attached to the same carbons £hat bear the acetyl groups replaced with C>-Cs -
lower alkyl; and (iv) a derivative of djacetyldianhydrogalactitol that has one or both of
the methyl groups that are attacheg to the same carbons that bear the hydroxyl
groups substituted with a'halo grgup by replacing a hydrogen of the methyl group
with a halo group. - ' |
. 41.  The methbd of claim 29 wherein the therapeutic agent is
selected from the group congisting of dibromoduicitol and a derivative or analog of
dibromodulcitol. v
v 42.  The gnethod of claim 41 wherein the therapeutic agent is

dibromodulcitol.
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43.  The method of claim 41 wherein the therapeutic ageny/is a
derivative or analog of drbromodu!cxtol

44. The method of claim 43 wherein the derlvat:ve or ghalog of
dibromodulcitol is a derivative of dibromodulcitol that is selected from the group
consisting of: (i) a derivative of dibromodulcitol that has one or morefof the
hydrogens replaced with lower alkyl; and (ii) a derivative of dibromgdulcitol that has
one or both of the bromo groups'replaced with another halo groyp selected from the
group consisting of chloro, fluoro, and iodo.

4 45.  The method of claim 29 further including £ step of confirming
whether a particular subject suffering from a malignancy ha¢ a germline deletion
polymorphism conferring resistance to TKils.

46. The method of claim 45 wherein the Step of confirming whether
a particular subject suffering from a malignancy has a germline deletion
polymorphism conferring resistance to TKls isAperfor' ed by DNA-paired end tag
(DNA-PET) analysis. .
) 47.  The method of claim 29 wherefn the germline DNA deletion
polymorphism is a germline DNA deletion polymgrphism of 2903 bp located in the
- BIM gene. | : : .
- 48.  The method of Qla‘im 47 - erein the germline DNA deletion
polymorbhism causes a splicing variation thgt leads to expression of an isoform of

BIM protein that lacks a BH3 domain and tfius inhibits the induction of'apoptosis. '

49,  The method of claim/28 further comprising the step of
admlmstermg a therapeutically effectivefquantity of a BH3 mimetic to the subject.

50. The method of clgim 49 wherein the BH3 mimetic is selected
from the group consisting of:

(a) peptides; _

(b)  modified peplides;

(c) terpyridine pased pe’ptidomimetiés;

(d) terephthafamide-based peptidomimetics;

(e)  benzoylfrea-based peptidomimetics;

H obatoglax; -

(@) TW3/;

(h) an Analog or derivative of TW37;
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(i) (-)gossypol;
()  gossypol! derivatives;

(k) isoxazolidine derivatives;

()  A-385358;

(m) an analog or derivative of A-385358; -
(n)  ABT-737; |

(o) an énalog or derivative of ABT-737;

(p) ABT-263; ‘

(q) an analog or derivative of ABT-263;
()  TM-1206; and
(s) an analog or-derivative of TM-1206.
51.  The method of claim 49 wherein the/BH3 mimetic is a BH3
' mimetic in which binding occurs between a hydrophobif groove on a binding partnér
for BH3 and the BH3 mimetic. _ :

' 52.  The method of claim 49 whereigt the BH3 mimetic is a BH3
mimetic that adopts a helical structure or a structufe seen by a binding partner as
equivalent to a helical structure on binding to a hydrophobic groove lopéted ona
binding partner. , . '

53.  The method of claim 49 herein the BH3 mimetic is a BH3"
mimetic possessing hydrophobic amiho acid residues with a spacing of i, 1 +3,i + 7,
and i + 11 that interact at four hydrophobig/pockets on a binding partner for BH3.
54.  The method of claimy/50 wherein the BH3 mimetic is a peptide.
55.  The method.of clajm 50 wherein the BH3 mimetic is a modified
peptide. |
56.  The method of glaim 55 wherein the modified peptide is ar
stapled BID BH3 helix. , :
_ ~ 57.  The methodpf claim 50 wherein the BH3 mimetic is a
terpyridine-based peptidomimelfic. _ '
| 58. . The methbd of claim 50 wherein the BH3 mimetic is a

benzoylurea-based peptidomimetic.
60. The¢ method of claim 50 wherein.'the BH3 mimetic is obatoclax.
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. gossypol.

64.  The method of claim 50 wherein the BH3 mi

derivative. o

65.  The method of claim 50 wherein the BH3 nfimetic is A-385358.

66. The method of claim 50 wherein the BH3/mimetic is an analog

or derivative of A-385358. - '

' 67.  The method of claim 50 wherein the BH3 mimetic is ABT-737.

_ . 88.  The method of claim 50 wherein the/BH3 mimetic is an analog
or derivative of ABT-737. ‘

69. The method of claim 50 wherein

70.  The method of claim 50 wherei

or derivative of ABT-737. |

71.  The me_thod‘df claim 50 whefein the BH3 mimetic is TM-1208.

72.  The method of claim 50 w

or derivative of TM-1206. )

73.  The method of claim 49 herein the method further comprises

e'BH3 mimetic is ABT-263.

the BH3 mimetic is an analog
erein fhe BH3 mimetic is an analog

administering a therapeutically effective quantity of a tyrosine kinase inhibitor to the
subject. _ '

74. The method of claigh 73 wherein the tyrosine kinase inhibitor is ‘
selected from the group consisting of j

75. The method of glaim 74 wherein the tyrosine kinase inhibitor is

atinib, bosutinib, nilotinib, and dasatinib.

imatinib. .
76. The method pf claim 74 wherein the tyrosine kinase inhibitor is '
selected from the group consistihg of érlotinib, afatinib, and dacomitinib. »
77.  The methpd of claim-49 wherein the method further comprises
administering a therapeuticafly effective quantity of a JAK2 inhibitor to the subject.
) 78. The mgthod of claim 77 Wherein the JAKZ inhibitor is selected
from the group consistin 6f_(E)—N-benzyl-2—cyano—3-(3,4-
dihydroxyphenyl)acrylantide (AG490), ruxolitinib, tofacitinib, tofacitinib citrate, N-tert-

237

AMENDED SHEET - IPEA/US



PCT/US13/47320 25-04-2014 PCT/US2013/047320 14/10.2014

P688¢PCO0
PATENT

butyl-3-(5—methyi—2-(4-(2—‘(pyrrol idin-1 «yl)ethbxy)phenylamino)pyrimidin-4-
ylamino)benzenesulfonamide (TG-101348), (S)-5-chloro-N2-(1-(5-fluoro
yl)ethyl)-N4-(5-methyl-1H-pyrazol-3-yl)pyrimidine-2,4-diamine (AZD148p), N-
(cyanomethyl)-4-(2-(4-morpholinophenylamino)pyrimidin-4-yl)benzamjde (CYT387),
baricitinib, (S,E)-3-(6-bromopyridin-‘2—yl)Q2-¢yano-N—(1-phehylethyl)a rylamide
(WP1066); S-ruxolitinib, N-tert-butyl-3-(5-meth9]—2—(4-(4-methylpfp razin-1-
yl)phenylamino)pyrimidin-4-ylamino)benzenesulfonamide (TG10)209), N-[3-(4-
methyl-1-piperazinyl)phenyl]-8-[4-(methylsulfonyl)phenyl]-[1,2,4 triazolo[1' ,5-a]pyridin-
2-amine (CEP33779), 8-(3,5—di‘fluoro—4—(morpholinorﬁethyl)ph nyl)-2-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)quinoxaline (NVP-BSK805), (S)-5-fluoro-£2-(1-(4-
fluoropheny!)ethylamino)-6-(5-methyl-1H-pyrazol-3-ylaming)nicotinonitrile (AZ 960), ’
3-(4-chloro-2-flucrobenzyl)-2-methyl-N-(3-methyl-1H-pyrdzol-5-y1)-8-
(morpholinomethyl}limidazo[1,2-b]pyridazin-6-amine (L' 784544), 1-cyclopropyl-3-
(3-(5-(morph6]inomethyl)-‘l H-benzo[d]imidazol-2-yl)-1 -pyrazol-4-ylyurea (AT9283);
pacritihib (SB1518), (S)-N-(4-(2-((4-morpholinophengl)amino)pyrimidin-4-
-tert-butyl-3-(5-methyl-2-(4-(2-
(pyrrolidin-1-yl)ethoxy)phenylamino)pyrimidin-4-yfamino)benzenesulfonamide
(TG101348).

79.  The method of claim 49
the step of administering a therapeutically effective quantity of a STATS inhibitor to

yh)phenyl)pyrrolidine-2-carboxamide (XL019), and

erein the method further comprises

the subject.

80. The method of claim/79 wherein the STATS inhibitor is selected
from the group consisting of N'-((4-oxo-AH-chromen-3-
yhymethylene)nicotinohydrazide and pynozide.

A 81.  The method of glaim 49 wherein the method further compfises
~ the step of administering a therapeglitically effective quantity of a Src inhibitor to the
subject. ' ' -
- 82. - The method of claim 81 wherein the Src inhibitor is selected
from the group consisting of dasatinib, saracatinib, bosutinib, N-benzyl-2-(5-(4-(2-
morpholinoethoxy)phenyl)pyfidin-2-yl)acetamide (KX2-391), CGP76030, and 4-
methyl—37(1 -methyl-6-(pyri sn—3-yi)—1 H-pyrazolo[3,4-d]pyrimidin-4-ylamino)-N-(3-
(trifluoromethyl)phenyl)bghzamide (NVP-BHGT712).
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83.  The method of claim 49 wherein the method further
the step of administering a therapeutically effective quantity of a combindtion of
kinase inhibitors to the subject, 1) a JAK2 inhibitor and a STATS5 inhibi r; (2) a JAK2
inhibitor and a Src inhibitor; (3) a STAT5 inhibitor and a Src inhibitor; And (4) a JAK2
inhibitor, a STATS inhibitor, and a Src inhibitor. |

84. A method for combining screening for a germjine deletion
polymorphism conferring resistance to TKl therapy, and, if thebg rmiine deletion.
polymorphism is found to exist, treatment of a malignancy resigtant to TKls in a
subject comprising the steps of:

(a)  screening for the germline deletion pb! orphisrh in a subject

~with a malignancy; and -
(b)  if the germline deletion polymbrphis is found to exist in the
subject with the malignancy, administering a therapeutically effective quantity ofa
therapeutic agent selected from the group consisting pf dianhydrogalactitol, a .
derivative or analog of dianhydrogalactitol, diacetyldfanhydrogalactitol, a derlvatlve or
analog of diacetyldianhydrogalactitol, dibromodulcjfol, and a derivative or analog of

_ Cy-, '
rein the germline deletion

dibromodulcitol to the subject to treat the malign

85. The method of claim 84 w
polymorphism conferring resistance to TKI thl apy is a deletion of 2803 bp located in
the BIM gene. " . |
86. The fnethod, of claim
polymorphism causes a splicing variation/that leads to expression of an isoform of

wherein the germline DNA delétion

BIM protein that lacks a BH3 domain and thus inhibits the induction of apoptosis.
87.  The method of clgim 84 wherein the step of screening for"the

germline deletion polymorphism in afsubject with a malignancy is performed by DNA-

myelogenous leukemia (CML).
89. The methgpd of claim 84 wherein the malignancy is non small cell
lung carcinoma (NSCLC).
90. The mgthod of claim 84 wherein the malignancy is triple-

negative breast cancer.
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91.  The method of claim 84 wherein the therapeutic agenyis
selected from the group consisting of dianhydrogalactitol and a derivativg/ or analog
of dianhydrogalactitol. A '

- 92. The method of claim 91 wherein the therapeutic ggent is
dianrhydrogalactitol. ' '

93. The method of claim 84 wherein the therapeujfc agent is -
selected from the group cons'isti'ng of diacetyldianhydrogalactitol nd a derivative or
analog of diacetyldianhydrogalactitol. » '

94. The method of claim 93 wherein the thergpeutic agent is
diacetyldianhydrogalactitol.

95. The method of claim 84 wherein the therapeutic agent is
selected from the group consisting of dibromodulcitol ang/a derivative or analog of
dibromodulcitol . ‘

96. The method of claim 95 wherein tfie therapeuticv agentis
dibromodulcitol.

97.  The method of claim 84 furthef comprising the step of
administering a therapeutically effective quantity ¢f a BH3 mimetic to the subject.

98. The method of claim 97 whfrein the BH3 mimetic is selected
from the group consisting of:

(@) peptides;

(b). modified peptides;

(c) terpyridine-based peptidomimetics;

(d) terephthalamide-bgbed peptidomimetics;

(e)  benzoylurea-basel peptidomimetics; .

f) obatoclax; '

(@ TWaT |

(h)  an analog orferivative of TW37;

(i)  (-)gossypof, '

()  gossypol derivatives;

(k)  isoxazolfdine derivatives;

()  A-385758;
(m)  an agfalog or derivative of A-385358; -

(n) ABY-737;
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(o)) an analog or derivative of ABT-737;

(p) ABT-263;

(9)  an analog or derivative of ABT-263

() TM-1206; and

(s) an analog or derivative of TM-1206.

99. The method of claim 97 wherein the BH3 mimfetic isé BH3 -
mimetic in which binding occurs between a hydrophobic groove pn a binding partner
for BH3 and the BH3 mimetic. ' _

100. The method of claim 97 wherein the BH¥ mimetic is a BH3
mimetic that adopts a-.helical structure or a structure seen by a binding partner as
equivalent to a helical structure on binding to a hydrophobfc groove located on a

.binding partner. o A

101. The method of claim 97 wherein the BH3 mimetic is a BH3
mimetic possessing hydrophobic amino acid residueg/with a spaqing of ,i+3,i+7,
and i + 11 that interact at four hydrophobic pockets pn a binding partner for BH3. V

102. The method of claim 98 whergin the BH3 mimetic is ABT-737.

- 103. The method of claim 84 whefein the method further comprises

édmjnistering a therapeutically effective quantilf of a tyrosine kinase inhibftor to the

subject. _ ,

) 104. The method of claim 1Q8 wherein the tyrosine kinase inhibitor is
selected from the group consisting of imatjhib, bosutinib, nilotinib, and dasatinib.

105. The method of claim/104 wherein the tyrosine kinase inhibitor is

imatinib.

106. The method of clgim 103 wherein the tyrosine kinase inhibitor is

selecféd from the group consisting gf erlotinib, afatinib, and dacomitinib.

107. A method for

suffering from a malignancy ass ,
AHI1 gene comprising the step of administering a therapeutically effective quantity of .

e treatment of a malignancy in a subject

iated with a mutation in or a dysregulation of the
a therapeutic agent selected ffom the group consisting of dianhydrogalactitol, a
derivative or analog of dianhydrogalactitol, diacetyldianhydrogalactitol, a derivative or

analog of diacetyldianhydrggalactitol, dibromodulcitol, and a derivative or analog of

dibromodulcitol to the subfect to treat the malignancy.
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108. The method of claim 107 wherein the malignancy is clfronic
myelocytic leukemia. -

109. The method of claim 107 wherein the _therapeutic
selected from the group consisting of dianhydrogalactitol and a derivgfive or analog
of dianhydrogalactitol. |

110. } The method of claim 109 wherein the therapejtic agent is
dianhydrogalactitol. '

111.  The method of claim 109 wherein the thergbeutic agent is a

derivative or analog of dianhydrogalactitol.

112. The method of claim 111.wherein the d r|vat|ve or analog of
dlanhydrogalactltol is a derivative of dianhydrogalactitol th4t is selected from the
group consisting of: (i) a derivative of dianhydrogalactitolghat has one or both of the
hydrogens of the two hydroxyl groups of dianhydrogalagtitol replaced with lower
alkyl; (ii) a derivative of dianhydrogalactitol that has ogfe or more of the hydrogens
attached to the two epoxide rings replaced with low alkyl;'(iii) a derivative of
dianhydrogalactitol that has one or both of the metfiyl groups present in
dianhydrogalactitol and that are attached to the sAme carbons that beaf the hydroxyl
groups replaced with CZ-CB lower alkyl; and (iv)/a derivative of dianhydrogalactitol
that has-one or both of the methyl groups pregent in dianhydrogalactitol and that are
attached to the same carbons that bear the Wfydroxyl groups substituted with a halo
group by replacing a hydrogen of the methy! grdup with a halo group.

113. The method of claim /107 wherein the therapeutic agent is
selected from the group consisting of digcetyldianhydrogalactitol and a derivative or

- analog of diacetyldianhydrogaléctitol. |
| , 114.. The method of glaim 113 wherein the therapeutic ageni_is
dlacetyld|anhydrogalact1tol

115. The method ¢f claim 113 wherein the therapeutic agent is a
derivative or analog of diacetyldfanhydrogalactitol.

116.  The methgd of claim 115 wherein the derivative or analog of
diacetyldianhydrogalactitol isfa derivative of diacetyldianhydrogalactitol that is
selected from' the group copisisting of: (i) a derivative of diacetyldianhydrogalactitol
that has one or both of th fnethyl groups that are part of the acetyl moieties
replaced with C,-Cg lowdr alkyl; (ii) a derivative of diacetyldianhydrogalactitol that
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has one or both of the hydrogens attached to the epoxide ring replaced wijh lower
alkyl; (iii) a derivétive of diacetyldianhydrogalactitol that has one or both ¢f the methyl
groups attached to the same carbons that bear the acetyl groups replaged with C2-Ce
lower alkyl; and (iv) a derivative of diacetyldianhydrogalactitol that hag'one or both of
the methyl groups that are attached to the same carbons that bear the hydroxy!
groups substituted with a halo group by replacing a hydrogen of thg methyl group
with a halo group..

117. The method of élaim 107 wherein the thergbeutic agent is
selected from the group cohsisting of dibromoduilcitol and a dgrivative or analog of
-dibromoduilcitol. ’

118. The method of claim 117therein the fherapeutic agent is
dibromodulcitol.

119. The method of claim 117 wherein fhe therapeutic agentisa
derivative or analog of dibromodulcitol. o ‘

120. The method of claim 119 whergin the derivative or analog of
dibromodulcitol is a derivative of dibromodulcitol thiat is selected from the group
consisting of:,ki) a derivative’of dibromodulcitol thyat has one or more of the _
hydrogéns replaced with lower alkyl; and (i) a gerivative of dibromodulcitol that has
one-or both of the bromo groups replaced witjh another halo group selected from the
group consisting of chloro, fluoro, and iodo. A

121. The method of claim 07 further comprising the administration of
a therapeutically effective quantity-of an Agent that modulates the expression or
activity of either the AHI1 gene or the AHI1 protein. ' '

- 122. The method of clagim 121 wherein the agent that modulates the
expression or activity of‘either the AF111 gene or the AHI protein is an agent that
modulates the expression of the AfAl1 gene. _

123. The method/of claim 122 wherein the agent that modulates the
expression of the AHI1 gene mpbdulates the expression of the AHIT gene at the level
of transcription.

124. Them y od of claim 122 wherein the agent that modulates the
expression of the AHI1 gefle modulates the expression of the AHI1 gene at the level |

of translationf
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~125. The method of claim 123 wherein the agent that modyiates the
expression of the AHI1 gene ‘at the level of transcription is-selected from fhe group
consisting of short interfering RNA (siRNA), microRNA (miRNA), and synthetic
hairpin RNA (shRNA), antisense nucleic acids, and complementary DNA (cDNA).

126. The method of claim 125 wherein the égent thaf modulates the
expression of the AHI1 gene at the level of transcription is SiRNA.

127. The method of claim 121 wherein the agent that modulates the -
expression or 'act_ivity of either the AH!1 gene or the AHI1 protejh is an agent that
inhibits the activity of the AHI1 protein. '

128. The method of claim 127 wherein the agent that inhibits the
activity of the AHI1 protein is an antibody that specifically Yinds the AHI1 protein.

129. The method of claim 127 wherein th¢ agent that inhibits the
activity of the AHI1 protein is an antibody that specificafly binds a receptor for the
AHI1 protein. | , _ ,
130. The method of claim 127 wherefn the agent-that inhibits the

activity of the AHI1 protein is an antagonist of a regeptor that specifically binds the
- AHI1 protein. I _ ’

131. The method of claim 127 wherein the agent that modulates the
expression or activity of either thé'AHM géne r the AHI1 protein is an agent that
inhibits a transcription factor that has a bindjhg site in the AHIT gene promoter.

132. The method of claim 181 wherein the transcription factor that -
has a binding site in the AHI1 gene prompter is selected from the group consisting of
RFX1, POU2F1, POU2F1a, Nkx2-5, Eyf-1, and RSRFC4. -

133. A method to imprpve the efficacy and/or reduce the side effects
of the administration of an alkylating/hexitol derivative for treatment of a malighancy
selected from a TKl-resistant malighancy and a malignancy associated with mutation |
or dysregulation of the AHI1 gend comprising the steps of: -

(a)  identifying At least one factor or parameter associated with the
efficacy and/or occurrence of fide effects of the administration of an alkytating hexitol

-derivative for treatment of a fKl-resistant malignancy or for treatment of a
malignancy associated witlf a mutation in or dysregulation of the AHI/1 gene; and

(b) modjfying the factor or parametér to improve the efficacy ar_ld/or

reduce the side effects #f the administration of the alkylating hexitol derivative for
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134. The method of claim 133 wherein the malignancy i
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a TKI-
least one

mutation in a gene encoding a protein that is a target of at least one Kl; or (2) the

presence of at least one additional gene in either a wild-type or mufated state

encoding a product that confers resistance to the therapeutic eff

_TKI, wherein the additional gene in either a wild-type or mutated state encoding a
product that confers resistance to the therapeutic effects of at Jeast one TKl is AHI-1,

and wherein the resistance to at Ieastf one TKlis du-e to a myftation in the kinase
domain of ABL1 protein that is part of a BCR-ABL fusion pybtein that is a target of

TKis.

135. The method of claim 133 wherein thle malignancy isa

malignancy associated with a mutation or dysregulati
136. The method of claim 135 wherej
selected from the group consisting of:

(1)
(2)
3
(4)
4
(6)

of the AHI1 gene.
the factor or parémeter is

dose modification;
route of administratigh;
schedule of adminjgtration;
indications for us¢;
selection of disgase stage;
other indicatiofis;

patient selecfion;
patient/disgase phenotype;
patient/digease genotybe;

cemosensitization;

hemopotentiation;

post-treatment patient management;
alternative medicine/fhérapeutic support;
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(18)- bulk drug product improvements;

(19) diluent systems;

(20) . solvent systéms;

(21) excipients;

(22) dosage forms;

(23) » dosage kits and packaging;

(24) drug delivery systems;

(25) drug conjugate forms;

(26) compound analogs;

(27) prodrugs; :

(28) _multiple drug systems;

(29) biotherapeutic enhancement;

(30) biotherapéutic resistance mgdulation;
(31) ' radiation therapy enhancepnent;

{32) novel mechanisms of actfon;

(33) selective target cell po lation\ therapeutics; and
(34) use with an agent enhfancing its activity.

137. The method of claim 136 wherein the improvement is made by
dose modification and the dose modification ig at least one dose modification '
selected from the group consisting of: | '

{a)  continuous i.v. jhfusion for hours to days;
(b)  biweekly admjhistration;
(c) doses greatdr than 5 mg/m?/day; ,
(d)  progressiv escalation of dosing from 1 mg/m?/day bésed
on patient tolerance; V
(e) use of gaffeine to modulate metabolism;
) use offisonazid to mddulate metabolism;
(g) selegted and intermittent boosting of dosage
administrétion; ' . ' ' .
(h)  afiministration of single and mulitiple doses escalating
from 5mg/m?/day via bolus '
oral dosages of below 30 mg/im?
oral dosages of above 130 mg/m%
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oral dosages up to 40 mg/m? for 3 days and thgh a

nadir/recovery period of 18-21 days;

V)

days);
(m)
(n)
(o)
- cytotoxic agent;.
(p)
(a)
(r)

dosing at a lower level for an extended perigd (e.g., 21
dosing at a higher level;
dosing with a nadir/recovery period longder than 21 days;

the use of an alkylating hexito! derivajive as a single

immediate release dosing;

‘'slow release dosing; and

controlled release dosing.

138. The method of claim 136 wherein th¢ improvement is made by

route of administration and the route of administration iy at Ieasf one route of

administration selected from the group consisting of:

(a)
(b)
(c)
(d)
(e)

topical administration;

oral administration;

slow release oral delivery; -

intrathecal administration;
intraarterial adminigtration;
continuous infusigh;
intermittent infugion;

intravenous agministration, such as intravenous

administration for 30 minutes;

)

0

(k)

administratjon through a longer infusion;
administrgtion through IV push; and

intraperjfoneal administration. *

-139.  The method ¢f claim 136 wherein the improvement is made by

schedule of administration and tfie schedule of administration is at least one

schedule of administration selglcted from the group consisting of:

(b)

ddily administration;

eekly administration;
weekly administration for three weeks;
biweekly administration;
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(e)  biweekly administration for thrée weeks with a 7-2 week
rest peridd; A
) intermittent boost dose administration; and _
, (@)  daily administration for one week for multigie weeks.
140. The method of claim 136 wherein the improve nt is made by
selection of disease stage and the selection of disease stage is at Jeast one selection
of disease. stage selected from the group consisting of:
(a) usein an appropriate disease stagefior a TKl-resistant
malignancy; ‘ ' A
(b)  use for newly diagnosed diseas
(c) use for recurrent disevase; '
(d)  use for resistant or refractory Aisease;
(e)  use for treatment of an AH/f-associated malignancy;
(f) use for treatment of triple- egative preast cancer; and
(@) use for treatment of metgstatic disease. |
141. The method of claim 136 wheyein the improvement is made by
patient seleétion and the patient selection is a pgfient selection carried out by a
criterion selected.from the group consisting of: '

’ (a)  selecting patients pith a disease condition characterized
by a high Ieve.l of a metabolic enzyme selecfed from the group consisting of histone
deacetylase and ornithine decarboxylase; . _

_ (b)  selecting patignts with a low or high susceptibility to a
"condition selected from the group consjsting of thrombocytopenia and neutropenia;
(c)  selecting pfatients intolerant of Gl toxicities; .

() selecting/patients characterized by over- or under- '
expression of a gene selected frorg the group consisting of ¢-Jun, a GPCR, a signal
transduction protein, VEGF, a prgstate-specific gene, and a protein kinase; 7 |

(e)  selefting patients based on the BIM co-deletion; and
(O sefecting patients based on a mutation in or dysregulation
of AHI1. '
142. The method of claim 136 wherein the improvement is made by
analysis of patient or disgfase phenotype and the analysis of patient or disease |

' phenotype is carried oyl by a method selected from the group consisting of:
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(@) useofa diagnostic tool, a diagnostic techniquef a
diagnostic kit, or a diagnostic assay to confirm a patient’s particular phenpotype;

(b)  use of a method for measurement of a marker selected '
from the group consisting of histone deacetylase, omithine decarboxyfase, VEGF, a
protein that is a gene product ofva prostate specific gene, a protein that is a gene
product of jun, a protein kinase, desrﬁoglein-3, and a caspasé-der’ ed nec-epitope;

{c) éurrogate compound dosing; and |

(d) low dose pre-testing for enzymatic status.

143, The method of claim 136 wherein the imgrovement is made by
analysis of patient or disease genotype and the anélysis of gatient or disease
genotype is carried out by a method selected from the grogp consisting of:

(a) use of a diagnostic tool a diaginostic technique, a
dlagnostlc kit, ora dlagnostxc assay to confim a patieny's particular genotype;

(b)  use of a gene chip;

(c)  use of gene expression ghalysis;

(d) use of single nucleotidg/polymorphism (SNP) analysis;
and _ 7 _
' (e) ’ rﬁeasurément of theflevel of a metabolite or a metabolic
enzyme. - - '

144. The method of claim 13f wherein the improvement is made by
pre/post—treatment preparation and the prefpost-treatment preparation’is a méthod of '
pre/post treatvment preparation selected ffom the group consisting of:

(@) the use of cdlchicine or an analog thereof;

(b)  the use of A uricosuric; |

(c) the use of uricase;

(d)  the nonforal use of nicotinamide; ,

(e) the usk of a sustained-release form of nlcotmamlde

) the yse of an inhibitor of poly-ADP ribose polymerase;

(@) thdluse of caffeine; '

(h)  tHe use of leucovorin rescue;

(i) nfection control; and

the use of an anti-hypertensive agent.
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145. The method of claim 136 wherein the improvement is fhade by

toxicity management and the toxicity management is a method of toxicity

management selected from the group consisting of:

(a)
(b)
(c)
(d)
(e)
0

(n)

the use of colchicine or an analog thereof;

the use of a uricosuric; '

the use of uricase;

the non-oral use of nicotinamide;

the use of é sustained-release form pf nicotinamide;
the use of an inhibitor of poly-ADP ibose polyrﬁérase;
the use of caffeine;

the use of leucovorin rescue;

the use of sustained-release gllopurinol;

the use of blood or platdlet infusions;
the administration of gh agent selected from the group

consisting of filgrastim (Neupogen®), G-CSF, ad GM-CSF;

(0)
(p)
(Q)

{y)

toxicity.

the application of gfpain management technique;
the administratioff of an anti-inflammatory agent;
the administratign of fluids;

the administrafion of a corticosteroid;

the administyation of an insulin control médicatidn;
the adminigtration of an antipyretic;

the admirfistration of an anti;nausea treatment;
the admfinistration of an anti-diarrheal treatment; .
the agfriinistration of N-acetylcysteine;

the gdministration of an antihistamine; and

the/fadministration of agents for reduction of gastric

146. The mfthod of claim 136 wherein the improvement is made by

pharmacokinetic/pharmagodynamic monitoring and the
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pharmacokinetic/pharmacodynamic monitoring is a method selected from jnhe group
consisting of: |
' (a)  muitiple determinations of blood plasma levgis; and

(b)  multiple determinations of at least one mejabolite in blood
or urine. _ ‘ 4 ‘
147.  The method of claim 136 wherein the improve/nent is made by
-drug combination and the drug combination is a drug combinatiopt selected from the
group consisting of: - o

(c) use with thymidylate synthetase inhibitors;
(d)  use with signal transduction inhibfitors;
(e)  use with cisplatin or platinum aptalogs;
() use with alkylating agents; .
(g) . use with anti-tubulin agents,
(h)  use with antimetabolites;
(i) use with berberine;
1)) use with apigenin;
(k) use with colchicine orfan analog thereof;
() use with genistein;
{(m) use with etoposid
(n)  use with cytarabifte;
(o)  use with camptgthecins;
(p) use with vincgf/alkaloids;
(@)  use with toppisomerase inhibitors;
{r usé with S5Aluorouracil;
(s) use with gurcumin;
()" use witlf NF-xB inhibitors;
{u) use wjth rosmarinic acid;
(v) use .
(W) usg with meisoindigo;
(x) ufe with imatinib;
(v) se with dasatinib;
-use with nilotinib; _
. use with epigenetic modulators;
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kinase;

(ab)
(ac)
(ad)
(ae)

(af)

(ag)

(ah)
(ai)

(al)

(ak)
(al)

(am)

(an)
(20)
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- use with transcription factor inhibitors;

use with taxol;

use with homoharringtonine;

use with pyridoxal;

use with spirogermanium;

use with qaffeine;

use with nicotinamide;

use with methylglyoxalbisguanylhydfazone; -
use with Rho kinase inhibitors;

use with 1,2,4-benzotriazine oxidges;

use with.an alkylglycerol;

use with an inhibitor of a Mer,/Ax1, or Tyro-3 receptor

use with an inhibitor of ATK kinase; A
use with a modulator of Ffns kinase, Kit kinase, MAP4K4

" kinase, TrkA kinase, or TrkB kinase;

(ap)
(aq)
(ar)

use with endoxifen;
use with a mTOR inifibitor;
use with an inhibitgr of Mnk1a kinase, Mkn1b kinase,

Mnk2a kinase, or Mnk2b:kinase; _

(as)

(at) .

(au)

. (av)

(aw)
(ax)

_use with a modyflator-of pyruvate kinase M2;

use with a moglulator of phosphoinositide 3-kinases;
use with a cysteine protease inhibitor;

use with phenformin;

use with $indbis virus-based vectors; v

use with/ peptidomimetics that act as mimetics of Smac

and inhibit IAPs to promote apoptpsis;

kinase inhibitor;

use yith a Raf kinase inhibitor;
usg/with a nuclear transport modulator;
uge with an acid ceramidase inhibitor and a choline

/ use with tyrosine kinase inhibitors;

use with anti-CS1 antibodies;
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(bd) use with inhibitors of protein kinase CK2;
(be) use with anti-guanylyl cyclase C (GCC) antibgties;
(bf)  use with histone deacetylase inhibitors;
(bg) use with cannabinoids;

(bh) - use with glucagon-like peptide-1 {(GLP-1)receptor '

(bi) ~ use with inhibitors of Bcl-2 or Bel-xL;
(bj)  use with Stat3 pathway inhibitors; |
(bk) use with inhibitors of polo-like kinage 1 (PIk1);
(bl)  use with GBPAR1 activators; -

{bm) use with modulators of serine-tifreonine protein kinase

(bn) use with taxanes;
(bo) use with inhibitors of dihydfofolate reductase;

(bp) use with inhibitors of arorhatase, | _

(bg) use with benzimidazolefbased anti-neoplastic agents;
(br) use with an O6-methyfguanine-DNA-methyltransferase

(bs) use with CCR9in
(bt)  use with acid sphingomyelinase inhibitors;

itors;

(bu) use with peptidgmimetic macrocycles;
(ov) use with cholghic acid amides;

tituted oxazaphosphorines;
i—TWEAK receptor antibodies;

(by) use with #an ErbB3 binding protein;

(bw) use with su

(bz) use withf a glutathione S-transferase-activated anti-

(ca) use yith substituted phosphorodiamidates;
(cb)  usd with inhibitors of MEKK protein kinase;
(cd) uge with COX-2 inhibitors;

(ce) se with cimetidine and a cysteine derivative;

(cf)
(cg

use with anti-IL-6 receptor antibody;

use with an antioxidant;
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(ch) use with ‘an isoxazole inhibitor of tubulin polym¢grization;

(ci)  use with PARP inhibitors; '

(cj)  use with Aurora protein kinase inhibitors;

(ck) use with peptides binding to prostate-spegific membrane

antigen;

(cl) use with CD19 binding agents;

(cm) use with benzodiazepines; .

(cn) use with Toll-like receptor (TLR) aggnists;

{co) use with bridged bicyclic sulfamidgs;

(cp) - use with inhibitors of epidermal gfowth factor receptor
-kinase;

(c'q) use with a ribonuclease of thg/ T2 fami‘ly having actin-

binding activity; A ’ '
~{cr) use with myrsinpic acid A gr an analog thereof;

(cs) use with inhibitors of a cyclin-dependent kinase;

(ct)  use with inhibitoré of th¢ interaction between p53 and
MDM2; _ , V _

(cu) use with inhibitors of the receptor tyrosine kinase MET,;

(cv) use with largazole or largazole analogs; \ |

(cw) use with inhibitorg of AKT protein kinase;

(6x) use with 2'-fluo, o-5-methyI-B-L—érabinofurahosymridine or
L-deoxythymidine: - '

(cy) use with HSP90 modulators;

(cz) ‘use with inhibitors of JAK kinases;

(da) use with hhibitors of PDK1 protein kinase;

(db) use witf{ PDE4 inhibitors;

(de) use wfth ihhibitors of proto-oncogene c-Met tyrosine
kinase; -

4 (df) - usg with inhibitors of indoleamine 2,3-dioxygenase;

(dg) e with agents that inhibit expression of ATDC
(TRIM29); |

(dh) / use with proteomimetic inhibitors of the interaction of
nuclear receptor with cgfactivator peptides;
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(di)  use with antagonists of XIAP family proteins;

(dj)  use with tumor-targeted superantigens;

(dk) use with inhibitors of Pim kinases;

(dl)  use with inhibitors of CHK1 or CHKZ2 kinaggs;

(dm) use with inhibitors of'angiopoiet‘in-like 4' rotein;
{dn) use with Smo antagonists;

(do) use with nicotinic acetylcholine recepjor antagonists;
(dp) use with farnesyl protein transferas¢ inhibitors;

(dgq) use with adenosine A3 receptor arftagonists;

(dr) use with a cancer vaccine;

(ds) use with a JAK2 inhibitor; and

(dt) . use with a Src inhibitor. A

The method of claim 136 wherein the imbrove’ment is made by

drug combination and the drug combination is a drug fombination selected from the

group consisting of:

()  use with ACE inhibito | -
(i) use with adenosine kjhase inhibitors; '
(i) use with adrenal copfex antagonists;
(iv) use with AKT pathfvay inhibitors;

(v)  use with angiogefiesis inhibitors;

(vi)  use with angiogfatic steroids;

(vii)  use with anti-androgens;

(viii)  use with antf-estrogens;

(ix)  use with apiti-hypercalcemia agents;
(x)  use with Apoptosis inhibitors;

(xi)  use withi ATl receptor antagonists;

(xii)  use with aurora kinase inhibitors;

(xiii) useith aromatase inhibitors;-

(xiv) usf with bisphosphonates;

(xv) e with Bruton's tyrosine kinase inhibitors;
(xvi) Juse with calcineurin inhibitors; -

(xviiy use with CaM kinase Il inhibitors;

~(xvjii) use with CD45 tyrosine phosphatase inhibitors;
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(xix) use with CDC25 phosphatase inhibitors;
(xx) use with CHK kinase inhibitors; ,
(xxi) use with compounds targeting/decreasing afprotein or
lipid kinase activity; . |
(xxii) use with compounds which targét, decregse or inhibit the
activity of a protein or lipid phosphatase;
(xxii) use with compounds which induce ce differentiation
processes; » »
(xxiv} use with cRAF kinése inhibitors; -
¢ (xxv) use with cyclin dependent kinasefinhibitors;
(xxvi) use with cysteine protease’ inhigitors;
(xxvii) use with DNA intercalators;
(xxviii) use with DNA strand break

(xxix) use with E3 ligase inhibito

(xxxviyheparanase in _
(oocvi)  use with histone deacetylase (HDAC) inhibitors;
(xxxviii) . use with HSP90 inhibitors; -

ith kB inhibitors;

(Xxxix) - use, .
with insulin receptor tyrosine kinase inhibitors;

(x) u
(xIi)

" (xlii)
(xliii)

se with c-Jun N-terminal kinase inhibitors;

use with microtubule binding agents;

use with mitogen-activated protein (MAP) kinase
inhibitors; -
use with MDM2 inhibitors;

use with MEK inhibitors;

use with methionine aminopeptidase inhibitors;
use with MMP inhibitors;
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use with NGFR tyrosine kinase inhibitor:
use with p38 MAP kinase inhibitors;

use with p56 tyrosine kinase inhibitorg;
use with PDGFR tyrosine kinase inffibitors; -
use with p_hosphatidylinoéitol 3-kinAse inhibitors;
use with phosphatase inhibitors; '

use with platinum agents;

use with protein bhosphatase inhibitors;

use with PKC inhibitors;

-use with PKC delta kinase/inhibitors;

use with polyamine synthesis inhibitors;
use with proteasome infibitors;
use with PTP1B inhibjftors; -
use with protein tyrgéine kinase inhibitors;

use with SRC famj tyrosine kinase inhibitors;.

use with gibonucleotide reductase inhibitors;

use witlf RNA polymerase Il elongation inhibitors;

~use with S-adenosylmethionine decarboxylase

us¢ with serine/threonine kinase inhibitors;

upe with compounds which target, decrease, or
ine/threonine MTOR kinase;

use with somatostatin receptor antagonists;

use with telomerase inhibitors;

- use with topoisomerase inhibitors;

use with VEGFR tyrosine kinase irihibitors; and
use with RANKL inhibitors.
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149. The method of claim 136 wherein the improvement is yfnade by

chemosensitization and the chemosensitization comprises the use of an

Ikylating

hexitol derivative as a chemosensitizer in combination with an agent sefected from

the group consisting of:

A}

— — —
Q. O O
M

(k)

R T e T N e T e S
T O

(a)

fraudulent nucleosides;

topoisomerase inhibitors;

fraudulent nucleotides;
thymidylate synthetase inhibitors;
signal transduction inhibitors;
cisplatin or platinum analogs;
alkylating agents;
anti-tubulin agents;
antimetabolites; '
berberine;
apigenin;
colchicine or an analogfof colchicine;
genistein; .
etoposide;
cytarabine;
camptothecin;
vinca alkaloids;/
5-fluorouracil,
curcumin;
NF-«xB inhipitors;
rosmarini¢ acid; and

mitogugzone.

fraudulent nucleotides;

thymidylate synthetase inhibitors;
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signal transduction inhibitors;
cisplatin or platinum analogs;
alkylating agents;
énti-tubulin agents,
antimetabolites;

berberine;

apigenin;

colchiéine_or analogs of colchicine;
genistein;

etoposide;

cytarabine;

camptothecins;

vinca alkaloids;
topoisomerase inhibitors;

. 5-fluorouracil;

curcumin;

NF-«B inhibitors;
rosmarinic acid;
mitoguazone; and

a biotherapeuticv

151. * The method of claim Y36 wherein the improvément is made by

post-treatment management and the posgf-treatment management is a method

selected from the group consisting of:

(a)
(b)
(c)
(d)
(€)
(f)
)

a therapy #ssociated with pain management;
nutritionagt support; N

adminigtration of an anti-emetic;

an anji-nausea therapy;

admynistration of an anti-inflammatory agent;
adpninistration of an anti-pyretic agent; and -

afiministration of an immune stimulant.

152. The mgthod of claim 136 wherein the improvement is made by

alte-mative medicine/postfireatment support and the alternative medicine/post-

treatment-support is a

bthod selected from the group consisting of:
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(@)  hypnosis;

(b)  acupuncture;

(©) ' meditation;

, {d) a herbal medication created either synthetjcally or

through extraction; and ' - '
(e) applied kinesiology.

153. The method of claim 156 wherein the alterngtive medicine/post-
treatment support is a herb.al medication created either synthetjtally or through
extraction and the herbal medication created either syntheticgfly or through
extraction is selected from the group consisting of:

(a) a NF-kB inhibitor;
(b)  a natural anti-inflammatory;
(c) . an immunAo'stimuIant;
(d) an antimicrobial; and
(e) aflavonoid, isoflavone, of flavone. 7
- 154. The methbd of claim 153 whegein the hérbal medication created
either syntheticélly or through extraction is é NF-£KB inhibitor, ahd the NF-kB inhibitor
is selected from the group consisting of parthepfolide, curcumin, and rosmarinic acid.
' 185. The method of claim 153wherein the hefbal medication created
either Synthetically or thfough extraction is gfnatural anti-inflammatory, and the
“natural énti-inﬂammatory is selected from jhe group consisting of rhein and
parthenolide. ' ‘
' 156. The method of claifh 153 wherein the herbal medication created
either synthetically or through extractipn is an immunostimulant, and the
immunostimulant is a product found/n or isolated from. Echinacea.

157.  The method of claim 153 wherein the herbal medicétion created
either synthetically or through exjfaction is an anti-microbial, and the anti-microbial is
berberine. A ' ,
| 158. The methpd of claim 153 wherein the herbal medication created
either synthetically or throu extraction is a flavonoid, isoflavone, or flavone, and
the flavonoid or flavone is gelected from the group consisting of apigenenin,

genistein, genistin, 6”-O/malonylgenistin, 6"—O-acetylgenistin,Adaidzein, daidzin, 6"-
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O-malonyldaidzin, 6”-O-acetylgenistin, glycitein, glycitin, 6”-O-malonylglygftin, and 6-

O-écetylglycitin.

159. The method of claim 136 wherein the improvemenyis made by a

bulk drug product improvement and the bulk drug product improvemeit is a bulk

drug product improvement selected from the group consisting of:

(@)
(b)
(c)
(d)
(e)
0]

salt formation; _
preparation as a homogeneohs crystdl structure;
preparation as a pure isomer; '
increased purity; o
preparation with lower residual splvent content; and
preparation with lower residualfheavy metal content.‘

160. The method of claim 136 wherein thg improvement is made by .

use of a diluent and the diluent is a diluent selected froph the group consisting of:

(@)
(b)
)
(@)
(e
()
(9)
(h)
(i)

0 -

(k)

an emulsion;
dimethylsuifoxide (DMS();

" N-methylformamide (NJAF)

dimethylformamide (MF)
dimethylacetamide fDMA);
ethanol;

benzyl alcohol;

" dextrose-contajhing water for injection;

Cremophor,;
cyclodextrinf and
PEG.

161. The method of ¢laim 136 wherein the improvement is made by

use of a solvent system and the sgfvent system is a solvent system selected from

the group consisting of:
(a)

(b)

- (€)

(d)

(e)
M

an ulsion;

ethanol,;
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benzy! alcohol;
dextrose-containing water for injection;

‘Cremophor;

PEG; and
salt systems.

162. The method of claim 136 wherein the improveynent is made by

use of an excipient and the excipient is an excipient selected fronh the group

consisting of:

(a)
(b)
(c)
(d)
(e)
(7
(9)
(h)

’ (i)
()
(k)
V)
(m)
(n)
(0)
(P)
(a)
(r)

mannitol; . '
albumin;
EDTA;

“sodium bisulfite;

benzyl alcohol;

carbonate buvffers;

phosphate buffers; '

PEG; '

vitamin A;

vitamin D;

vitamin E;

esterase inhibitorg;

cytochrome P4%0 inhibitors;
multi-drug resjstance (MDR) inhibitors;

organic resins;

detergents

perillyl algohol or an analog thereof; and

activatgfs of channel-forming receptors.

163. The method pf claim 136 wherein the improvement is made by

use of a dosage form and the dgsage form is a dosage form selected from the group

consisting of:

apsules;
topical gels;

topical creams;
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patches;

suppositories;

lyophilized dosage fills;
immediate-release formulations;
slow-release formulations; ‘
controlled-release formulations; and

liquid in capsules.

164. The method of claim 136 wherein the imprgvement is made by

use of dosage kits and packaging and the dosage kits and pagkaging are dosage

kits and packaging selected from the group consisting of thefuse of amber vials to

protect from light and the use of stoppers with specialized foatings to improve shelf-

life stability.

165. The method of claim 136 wherein the improvement is made by

useofa drug delivery system and the drug delivery s
selected from the group consisting of:

(a)
(b)
(c)
(d)
(e)
(f)

(9)
(h)
(B

0)

(k)

tem is a drug delivery system

oral dosage forms;
nanobrystals;
nanoparticles;
cosolvents;
slurries;

Syrups;

A bioerodible pglymers;

liposomes;
slow-releage injectable.gels;

targeting compositions with epidermal growth factor

receptor-binding peptides. ,
166. The methog of claim 136 wherein the improvement is made by

use of a drug conjugate form gnd the drug conjugate form is a drug conjugate form

selected from the group congisting of:

(a)

polymer system;

/ polylactides;

polyglycolides;
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(d)  amino acids;
(e) peptides;
f) multivalent linkers;
(g) immunoglobulins;
(h)  cyclodextrin polymers;
0] modified transferrin;
()  hydrophobic or hydrophobic-hydrophific polymers;
(k) conjﬁgates with a phosphonoformic/acid partial ester;
W ' conjugétés with a cell-binding agefit incorporating a
- charged cross-linker; and'_ A _ o
' (m)  conjugates with -glucuronideg/through a linker. -

167. The method of claim 136 wherein the improvement is made by
use of a compound analog and the compound analog i a compound analog
selected from the group consisting of: ‘

(a) alteration of side chains fo increase or decrease
lipophilicity; o '

A (b)  addition of an additiofial chemical anctionaIity to alter a
property selected from the group consisting of feactivity, electron affinity, and binding
capacity; and

(c) alteration of salt form. _

168. The method of claim 36 wherein the improvement is made by
use of a prodrug system and the prodrug/system is a prodrug system selected from
the group consisting of: . | _

(@) theuse of nzymé senéitive esters;
(b)  the use ¢f dimers;
(c)  the usefof Schiff bases;
(d) the uge of pyridoxal complexes;
(e) the pise of cafféine complexes;
(f) thef use of nitric oxide-releasing prodrugs;
(g) tjte use of prodrugs with fibroblast activation protein a-

cleavable oligopeptides;
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(h)  the use of prodrugs that are products of reactiof with an
acetylating or carbamylating agent; ' .
(i) the use of prodrugs that are hexanoate conjfigates;
(i)  the use of prodrugs that are polymer-agenf conjugates;
and }
- (k) the use of prodrugs that are subject to fedox activation.

169. The method of claim 136 wherein the improyément is made by
use of a multiple drug éystem and the multiple drug systém is afmultiple drug system
selected from the group consisting of:

(@)  inhibitors of muiti-drug resistanc
(b)  specific drug resistance inhibitgfs;
(c) v. specific inhibitors of selective Anzymes;
{(d})  signal transduction inhibitor¢,
(e) meisoindigo;
N imatinib;
(9)  hydroxyurea;
. {h)  dasatinib;
(i)  capecitabine;
i nilotinib;
(k)  repair inhibition glgents; and
O topoisbmerase nhibitors w}th non-overlapping side
effects.

170. The method of claifh 136 wherein the improvement is made by
biotherapeutic enhancement and the iotherapeutic enhancement is be performed
by use in combination as sensitizerg/potentiators with a therapeutic agent or
technique that is a therapeutic ageft or technique selected from the group consisting

of:
(a)  biolggical response modifiers;
(b)  cyjokines;
(c) lymphokines;
(d) therapeutic antibodies;
antisense therabies;

gene therapies;
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ribozymes; and
RNA interference.

The method of claim 136 wherein the improvemen¥/is made by .

use.of biotherapeutic resistance modulation and the biotherapeutic registance

modulation is use against a TKl-resistant malignancy also resistant

a therapeutic

" agent or technique selected from the group consisting of:

(a)
(b)
(c)
(d)

(e)

()
(9)
(h)

biological response modifiers;
cytokines; ‘
lymphokines;

therapeutic antibodies;

.antisense therapies;

gene therapies;
fibozymes; and
RNA interference.

172. The method of claim 136 wherefn the improvement is made by

use of biotherapeutic resistance modulation and t

biotherapeutic resistance

modulation is use against a malignancy associatgd with dysregulation of the AH!1

gené that is also resistant to a therapeutic agenft or technique selected from the

group consisting of:
(a)
(b)
(c)
(d)

()

()
(9)
()

biological responke modifiers;

cytokines;
lymphokines;
therapeutic ntibodieé;
antisense fherapies;
gene thefapies;
ribozyrges; and

173. The use of£laim 136 wherein the improvement is made by

radiation therapy enhancemeylt and the radiation therapy enhancement is a radiation

therapy enhancement agentfor technique selected from the group consisting of:

(@)

use with hypoxic cell sensitizers;
use with radiation sensitizers/protectors;

use with'photosensitizers;
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(d) - use with radiation repair inhibitors,
(e)  use with thiol depleting agents;
() use with vaso-targeted agents;
" (g)  use with DNA repair inhibitors;
(h) use with radioactiye seeds; »
(1) use with radionuclides;
) use with radiolabeled ahtibodies; and
(k)  use with brachytherapy.
174.  The method of claim 136 wherein the improvement is by use of
a novel mechanism of action and the novel mechanism of agtion is a novel
mechanism of action that is a therapeutic interaction with & target or mechanism
selected from the group consisting of:
(a) - inhibitors of poly-ADP ribos¢ polymerase;
(b) égents that affect vascula re;
(c)  agents that promote vasgdilation;
(d)  oncogenic targeted ag
(e) signal trahsduction inflibitors; -
(f) agents inducing EGFR inhibition;
(@) agents inducing Pgbtein Kinase C inhibition;
(h)  agents inducing Phospholipase C downregulation;
() _agents includin jun downregulation;
() agents madulfting expression .of histone genes;
(k)  agents modyiating expression of VEGF;
(l) agents mofulating expression of ornithine decarboxylase;
(m) agents mbdulating expression of jun D;
{(n)  agents Mmodulating expression of v-jun;
(0) agentg modulating exbression of GPCRs;.
{p) ageyfts modulating expression of protein kinase A,
-(q) = aggnts modulating expression of protein kinases other
than protein kinase A; '
(r)
(s)

lagents modulating expression of telomerase;
agents modulating expression of prostate specific genes;

and
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(t) agents modulating expression of histone deacefylase.

175. The method of claim 136 wherein the improvement i made by
use of selective target cell population therapeutics and the use of selecfive target cell
population therapeutics is a use selected from the group consisting of,

(@)  use against radiation sensitive cells;
(b) use against radiation resistant cells; an
{c) use against energy depieted cells.

176. The method of claim 136 wherein the imprgvement is made by
use with an agent to enhance the activity of the alkylating hexflol derivative and the
agent to enhance the activity of the alkylating hexitol derivatfve is selected from the
group consisting of: A ' '

(a) nicotinamide;
(b) caffeine;

(c) tetandrine; and
(d) Dberberine.

177. A composition to improve the gfficacy and/or reduce the side
effects of suboptimally administered drug therapy employing an alkylating hexitol
derivative for the treatment of a TKI resistant mglignancy or a malignancy associated
with mutation in or dysregulation of the AHI1 gene comprising an alternative selected
from the group consisting'of:

_ (a) a therapeutically effecfive quantity of a modified alkylating
hexitol derivative or a derivative, analog, r prodmngf an alkylating hexitol derivative
or a modified alkylating hexitol derivativge, wherein the modified alkylating hexitol
derivative or the derivative, analog or prodrug of the modified alkylating hexitol
derivative possesses increased therfpeutic efficacy or reduced side effects for
treatment of a TKi-resistant malignfancy or a malignancy associated with mutation in
or dysregulétion of the AHI1 gend as compared with an unmodified alkylating hexitol '
derivative;

(b)  a compoghtion comprising:

(i) therapeuticaliy effective quanfity ofan alkyléting hexitol
derivative, a modified alkylAting hexitol derivative, or a derivative, analog, or prodrug A
of an alkyiating hexito! d ivative or a modified alkylating hexitol derivative; and
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(ii) at least one additional therapeutic agent, therageutic
N agent subject to chemosensitization, therapeutic agent subject to chemgpotentiation,
diluent, excipient, solvent system, or drug delivery system, wherein thefcomposition

. possesses increased therapeutic efficacy or reduced side effects for {featment of a

TKi-resistant malignancy or a malignancy associated with-mutation /1 or

dysregulation.of the AHI1 gene as compared with an unmodified glkylating hexitol
derivative;

' (c) 'é therapeutically effective quantity of an al ylating hexitol
derivative, a modified alkylating hexitol derivative, or a derivajfve, analog, or prodrug
of an alkylating hexitol derivative or a modified alkyl'ating hefitol derivative that is
incorporated into a dosage form, wherein an alkyléting hexftol derivative, a modified
alkylating hexitol derivative, or a derivative, analog, or prgdrug of an alkylating hexitol
derivative or a modified aIkyIéting hexitol derivative incgrporated into the dosage '
form possesses increased therapeutic efficacy or redyced side effects for treatment
of a TKl-resistant malignancy or a malignariéy assogiated with mutation in or
dysregulation of the AHI1 gene as compared with Zn unmodified alkylating hexitol ‘
derivative; | .

(d) atherapeutically effective glantity of an alkylating hexitol
derivative, a modified alkylating hexitol derivaifve, or a derivative, analog, or prodrug
of an alkylating hexitol derivative or a modifigd alkylating hexitol derivativelthat is
incorporated into a dosage kit and packagigig, wherein an alkylating hexitol
derivative, a modified alkylating hexitol derivative, or a derivative, analog, or prodrug
of an alkylating hexitol derivative or a mgdified alkylating hexitol derivative
incorporated into the dosage kit and pgckaging possesses increased therapeutic
efficacy or reduced side effects for trfatment of a TKi-resistant malignancy or a
malignancy associated with mutatigh in or dysregulation of the AHI7 gene as
compared with an unmodified alkylating hexitol derivative; and ‘

(e) atherapeutitally effective quantity of an alkylating hexitol
derivative, a modified alkylating hexitol derivative, or a derivative, analog, or prodrug
of an alkylating hexitol derivgfive or a modified alkylating hexitol derivative that is

subjected to a bulk drug prgduct improvement, wheréin the an alkylating hexitol
~ derivative, a modified alkyfating hexitol derivative, or a derivative, analog, or prodrug

of an alkylating hexitol dgrivative or a modified alkylating hexitol derivative subject to
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the bulk drug product improvement possesses increased therapeutic efficaly or
reduced.side effects for treatment of a TKl-resistant malignancy.or a malj
associated with mutation in or dysregulation of the AHI1 gene as compgred with an

nancy

unmodified alkylating hexitol derivative.
178. The composition of claim 177 wherein the com
possesses increased thefapeutic efficacy or reduced side effects fgr treatment of a
TKl-resistant malignancy and wherein the resistance to TKl is du iof (1) at least one
mutation in a gene encoding a protein that is a target of at leastfone TKI; or (2) the
presence of at Ieast»one’additional gene in either a wild-type of mutated state
encodin'g a produdt that confers resistance to the therapeuti¢ effects of at least one
. TKI, wherein the additional gene in either a wild-type or mufated state encoding a A
product that confers resistance to the therapeutic effects f at least one TKl is AHI-1,.
~and wherein the resistance to at least one TKI is due to/a mutation in the kinase
domain of ABL1 protein that is part of a BCR-ABL fusipn protein that is a target of
TKls.
179. The composition of claim 177 yherein the composition

‘possesses increased therapeutic efficacy or reduged side effects for treatment of a

(ii) an additional thergpeutic agent selected from the group

consisting of:

(e) signal transduction inhibitors;
isplatin or platinum analoegs;

alkylating agents;
anti-tubulin agents;
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() antimetabolites;
()  berberine;
- (k) apigenin;
) amohaﬁde;
(m) vinca alkaloids;
(n) 5-fluorouracil;
(o) curcumin;
(p)  NF-xB inhibitors;
(Q) rosmarinic acid;
() mitoguazone;
(s) tetrandrine; ‘
(t) a JAK2 inhibitor;
(v) a STATS inhibitor; and
(v) a Src inhibitor.
181. The composition of claim 177 wherein the composition
comprises a drug combination comprising: _ ,
| (a) an alkylating hexitol derivatiye, a modified alkylating hexitol
derivative, or a derivative, analog, or prodrug of an alkylating hexitol derivative or a
modified alkylating hexitol derivative; and o
(b) a BH3 mimetic. »
~182. The composition of clgim 181 wherein the BH3 mimetic is a BH3
mimetic selected from the group consistiglg of: ’
()  peptides; '
(i)
(iii)

(iv)  terephtpalamide-based peptidomimetics;

modified pgptides;

v) lurea-based peptidomimetics;
(vi) | |
(vii)
(viii)
(ix)

analog or derivative of TW37;
-) gossypol;
gossypol derivatives;

isoxazolidine derivatives;
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(xii) A-385358;

(xiii) an analog or derivative of A-385358,;
(xiv) ABT-737,

(xv) an analog or derivative of ABT-737;
(xvi) ABT-263;

(xvii) -an_ analog or derivative of ABT-263;
(xviii) TM-1206; and

(xix) an analog or derivative of TM-1206,

183. The composition of claim 177 wherein thg composition
comprises a drug combination comprising:

(-a) an alkylating hexitol derivative, a modjfied alkylating hexitol
-derivative, or a dérivative, analog, or prodrug of an élkyl ing hexitol derivative or a
modified alkylating hexitol derivative; and | ’ '

(b) anagent that modulates the exprgssion of the AHIT gene or
modulates the activity of AHI1 protein.

"~ 184. The corhposition of claim 177 herein the composition
comprises a drug combination comprising:

(@) an alkylating,hexitdl derivajfve, a modified alkylating hexitol
derivative, or a derivative, analog, or prodrug gf an alkylating hexitol derivative or a
modified alkylating hexitol derivative;

(b) an agent that modulatgs the expression of the AHI1 gene or
modulates the activity of AHI1 protein; a

(c) a BH3 mimetic.

185. The composition ¢f claim 177 wherein the composition
comprises: ‘ '
' (a) an alkylating hgxitol derivative, a modified alkylating hexitol
derivative, or a derivative, analog/ or prodrug of an alkylating hexitol derivative or a
modified alkylating hexitol derivdtive; and

(b) a thera'pe tic agwent subject to chemosensitization selected from
the group consisting of: '

(i) opoisomerase inhibitors;
(i) / fraudulent nucleosides,

(iii)/ fraudulent nucleotides;
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(iv) thymidylate synthetase inhibitors;

(v) signal Atrans'duction inhibitors;

(vi) cisplatin or platinum analogs;

(vii) “alkylating agents;

(viii)  anti-tubulin agents;

(ix) antimetabolites;

{x)  berbering;

(xi)  apigenin;

(xii) colchicine or an analog of colchicing;

' (xiil) genistein;

" {xiv) etoposide;
(xv) cytarabine;

{xvi) camptothecin;

(xvii) vinca alkaloids;

(xviii) 'S-fluorouracil; V

{xix) curcumin;

(xx) NF-xB inhibitors;

(xxi) rosmarinic acid; and

(xxii) mitoguézone; ‘ o
wherein the alkylating hexitol derivative, a mpdified alkylating hexitol derivative, or a
derivative, analog, or prodfug of an alkylatihg hexitol derivative or a modified
-alkylating hexitol derivative acts as a chefnosensitizer.

186. The composition offclaim 177 wherein the éomposi_tion
comprises: ‘
' ‘ (@)  an alkylating hefkitol derii(ative, a modified alkylating hexitdl '
derivative, or a derivative, analog, pr prodrug of an alkylating hexitol derivative or a
modified alkylating hexitol derivajfve; and -

(b) a therapeujic agent subject to chemopotentiation selected from
the group consisting of: »
' 0] tgpoisomerase inhibitors;
(i} raudulent nucleosides;
(i) / fraudulent nucleotides;

(vy thymidylate synthetase inhibitors;
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(v) signal transduction i'nhibitors;
(vi)  cisplatin or platinum analogs;
(vii)y  alkylating agents;
(viii)  anti-tubulin 'agents;
(ix)  antimetabolites;
x) berberine;
(xi)  apigenin;
.

(xii) amonafide;

(xiii) vinca alkaloids;

(xiv) 5-fluorouracil;

(xv)  curcumin;

(xvi) NF-kB inhibitors; .

(xvii) rosmarinic acid;

(xviii) mitoguazone; and

(xix) tetrandrine;
wherein the alkylating hexitol derivative, a modifie alkylatihg hexitol derivafive, ora
derivative, analog, or prddrug of an alkylating heylitol derivative or a modified
alkylating hexitol derivative acts as a chemopoigntiator. ' _

187. The composition of claim/177 wherein the alkylating hexitol '
derivativé, a modified alkylating hexitol derivétive, or a derivative, analog, or prodrug
of an alkylating hexito! derivative-or a modified alkylating hexitol derivative is
subjected to a bulk drug product improvefnent, wherein the bulk drug product
improvement is selectéd from the groug/consisting of:
| - (i) salt formatjbn;

(i) preparatign as a homogeneous crystal structure;

(ii)  prepargtion as a pure isomer;

(iv) incregked pu-rity; N

(v) prepAration with lower residual solvent content; and

(vi) pr. aration with lower residual heavy metal content.

188. The confposition of claim 177 wherein the composition _

comprises an alkylating hefito! derivative, a modified alkylating hexitol derivative, or

a derivative, analog, or pgbdrug of an alkylating hexitol derivative or a modified
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alkylating hexitol derivative and a diluent, wherein the diluent is selected frgm the
gréup_consisting of:
' 1) an emulsion;
(i) © dimethylsulfoxide (DMSO);
(i)  N-methylformamide (NMF)
(iv)  dimethylformamide (DMF)
(v) ~ dimethylacetamide (DMA);
(vi) ethanol,
-(viil)  benzyl alcohol;
(viii) dextrose-containing water for injgtion;
(ix)‘ Cremophor; '
(x)  cyclodextrins; and
(xij PEG.
189. The composition of claim 177 whérein the composition
comprises an alkylating hexitol derivative, a modiﬁé alkylating hexitol derivative, or
- a derivative, analog, or prodrug of an alkylating heyitol derivative or a modified
alkylating hexitol derivative and a solvent system/wherein the solvent system is

selected from the group consisting of:

(iy -anemulsion;
(i) DMSO;

(i)  NMF;

(iv) DMF;

(v) DMA;

(vi) ethanol;
(vil)  benzyl aldohol;
(viii) dexfrds -containing water for injection;
(x) Cremgphor;
(x) PEG/ and |
(xi)  salf systems.
| 190. The congposition of claim 177 wherein the composition
comprises an alkylating hefitol derivative, a modified alkylating hexitol derivative, or

a derivative, analog, or pybdrug of an alkylating hexitol derivative or a modified
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alkylating hexitol derivative and an excipient, wherein the excipient is selegied from

the group consisting of:
)

(i)
(i)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)
(xiv)"
(xv)
(xvi)

(xvii)

mannitol;
albumin;

EDTA;

sodium bisulfite;
benzyl alcohol;
carbonate buffers;
phosphate buffers;
PEG; ‘
vitamin A; .

vitamin D;

vitamin E;
esterase inhibitors;
cytochrome P450 inhibitgrs;
muiti-drug resistance (MIDR) inhibitors;
organic resins;
detergents;

perillyl alcohol or gh analog thereof; and

(xviii) activators of cha hel-forming receptors.

191.

The composition of clgim 177 wherein the alkylating hexitol

derivative, modified.alkylating hexitol derjvative, or derivative, analog, or prodrug of

an alkylating hexito! derivative or modified alkylating hexitol derivative is incorporated-

- into a dosage form selécted from the group consisting of:

tableis;

_ capsulégs;

tdpic gels;

topidal crearhs;

pajches;

sfippositories;

yophilized dosage fills;
immediate-release formulations;

slow-release formulations;
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(x) ~ controlled-release formulations; and
(xi)  liquid in capsules. ‘
192. The composition of claim 177 wherein the alkylating hexitol

derivative, modified alkylating hexitol derivative, or derivative, analogfor prodrug of

stability. '

193. The composition of claim 177 wherein thg composition
cqmprises: ) _
(@)  an alkylating hexito! derivative, modifi d.alkyléting hexitol
derivative, or derivativé, analog, or prodrug of an alkylatifig hexitol derivative or
modified alkylating hexitol derivative; and |

(b)  adrug delivery system, wherein the drug delivery system is
selected from the group consisting of:

Q) oral dosage forms;
(ii) nanocrystals; '
(i)  nanoparticles;
(iv)  cosolvents;
“(v)-  slurries;
(vi)  syrups;
(vii)  bioerodible pofymers;
(viii)  liposomes; '
(ix) slow-releage injectable gels;
"(x) microsphgres; and
(xi) . targeting compositions with-epidermal growth factor
receptor-binding peptides. ' '

194. The compqgbition of claim 177 wherein the therapeutic agent is a
modified alkylating hexitol derjvative, and the modification is selected from the group
consisting of:

(a) tteration of side chains tolincrease or decrease

lipophilicity;
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(b)  addition of an additional chemical functionality tp alter a
property selected from the group consisting of reactivity, electron affinity, &nd binding
capacity; and ' A

' (c) alteration of salt form.

195. The composition of claim 177 wherein iherapeu c agentis an
alkylating hexitol derivative, modified alkylating hexifol derivative, of derivative,
analog, or prodrug of an alkylatir)g hexitol derivative or modified glkylating hexitol
derivative and the therapeutic agent is present in the compositign in a drug
conju-gate'form selected from the group consisting of:

‘ (i) a polymer system;

(i) polylactides;

(i)  polyglycolides;

(iv) amino acids;

(v)  peptides;

(vi)  multivalent linkers;

(vii)  immunoglobulins;

(viii)  cyclodextrin polymers,

(ix) - modified transferrin;

(x) - hydrophobic or hygdrophobic-hydrophilic polymers; .

(xi)  conjugates with phosphonoformic acid partial ester;

(xii)  conjugates with/a cell-binding agent incorporating a
charged cross-linker; and

- (xii) conjugates yith B-glucuronides through a linker.

196. The composition pf claim 177 wherein the therapeutic agent is
an alkylating hexitol derivative, modijfied alkylating hexitol derivative, or derivative or
analog-of an alkylating hexitol deriyative or modified alkylating hexitol derivative and

the therapeutic agent is in the for/n of a prodrug system, wherein the prodrug system

(i) enfyme sensitive esters;
(i) - dfmers;
(i) /Schiff bases;

~(iv) / pyridoxal complexes;

caffeine complexes;
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(vi)  nitric oxide-releasing prodrugs; .

(vii)  prodrugs with fibroblast activation protein a-cjeavable
oligopeptides | )
' (viii) products of reaction with an acylating or cgrbamylating
agent; _ | o

(ix) hexanoate conjugates;

- (x)  polymer-agent conjugates; and

(xi)  prodrugs that are subject to redox attivation.

197. The composition of claim 177 wherein th th_erapeutic agent.is

an alkylating hexitol derivative, modified alkylating hexitol dgfrivative, or derivative,

analog., or prodrug of an alkylating hexitol derivative or mogified alkylating hexitol
derivative and the composition further comprises at least/one additional therapeutic
agent to form a muitiple drug system, wherein the at legst one additional therapeutic
agent is selected from the group consisting of: V '
. 0] an inhibitor of multi-drug fesistance;

(i) a specific drug resistange inhibitor;

(i)  a specific inhibitor. of f selective enzyme,

(iv)  a signal transductiodf inhibitor;

(v)  aninhibitor of a regair enzyme; and

'(vi) a topoisomerase/nhibitor with non-overlapping side

198. The composition of gfaim 177 wherein the alkylating hexitol
derivative is selected from the group cofisisting of dianhydrogalactitol, a derivative or
analog of dianhydrogalactitol, diacetyliianhydrogalactitol, a derivative or analog of
diacetyldianhydrogalactitol, dibromogluicitol, and a derivative or analog of '
dibromodauicitol. Y
| 199. The composijfion of claim 198 wherein the alkylating hexitol
derivative is dianhydrogalactitol/ .

200. The compbsition of claim 198 wherein the alkylating hexitol

~ derivative is a derivative or ghalog of dianhydrogalactitol.

201. Thec position of claim 200 wherein the derivative or analog of
dianhydrogalactitol is a d¢frivative of dianhydrogalactitol that is selected from the

group consisting of: (i) derivative of dianhydrogalactitol that has one or both of the
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hydrogens of the two hydroxyl groups of dianhydrogala‘étitol replaced with jower
alkyl; (ii) a derivative of dianhydrogalactitoi that has one or more of the hydrogens
attached to the two epoxide rings replaced with lower alkyl; (iii) a derivafive of
dianhydrogalactitol that has one or both of the methyl groups present i
dianhydrogalactitol and that are attached to the same carbons that bfar the hydroxyl

202. The composition of claim 198 wherein tife alkylating hexitol
derivative is diacetyldianhydrogalactitol. '

- . 203. The composition of claim 198 whereif the alkylating hexitol
derivative is a derivative or analog of diacetyldianhydrogalactitol. _

204. The composition of claim 203 whgfrein the de'rivative or analog of
diacetyldianhydrogalactitol is a derivative of diacetyl lanhydrbgalactitol thatis
selected from the group consisting of: (i) a derivatiyé of diacetyldianhydrogalactitolv'
that has one or both of the methyl groups that arefpart of the acetyl moieties
replaced with C,-Cg lower alkyl; (i) a derivative ¢f diacetyldianhydrogalactitol that: ’
has one or both of the hydrogens attached to jhe epoxide ring replaced with lower
élkyl; (iii) a derivative of diacetyldianhydroga ctifol that has one or both of the methyl
groups attached to the same carbons that Hear the acetyl groups replaced with C'Z-Cg
lower alkyl; and (iv) a derivat.ive of diacetyldianhydrogalactitol that has one or both of
the methyl groups that are attached to tife same carbons that bear the hydroxyl '
groups substituted with a halo group b replacing a hydrogen of the methyl group
with a halo group. ' _ - _ '

205. The compositigh of claim 198 wherein the élkylating hexitol
derivative is dibromodulcitol. ‘

206. The compogition of dafm 198 wherein the alkylating hexitol |
derivative is a derivative or anglog of dibromodulcitol. ‘

207. Theco sition of claim 206 wherein the derivative or analog of -
dibromodulcito! is derivativg of dibromodulcitol that is selected from the group
consisting of: (i) a derivatife of dibromodulcitol that has one or more of the '
hydrogens replaced withf lower alkyl; and (ii) a derivative of dibromodulcitol that has
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one or both of the bromo groups replaced with another halo group selected from the

group consisting of chloro, fluoro, and iodo. .
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Claims

1. A method for preparation of a medicament for the treatment of a
malignancy wherein the malignancy is characterized by resistance to at least one tyrosine kinase
inhibitor (TKI) dueto: (1) at least one mutation in a gene encoding a protein that is atarget of at
least one TKI; or (2) the presence of at least one additiona genein either a wild-type or mutated
state encoding a product that confers resistance to the therapeutic effects of at least one TKI, the
wherein the medi cament comprises a therapeutically effective quantity of an alkylating hexitol
derivative, wherein the additional gene in either awild-type or mutated state encoding a product
that confers resistance to the therapeutic effects of at least one TKI is AHI-1, and wherein the
resistance to at least one TKI is due to a mutation in the kinase domain of ABL1 protein that is
part of aBCR-ABL fusion protein that is atarget of TKIs.

2. The method of claim 1 wherein the AHI-1 gene is mutated as the result of
aproviral insertion.

3. The method of claim 1 wherein the alkylating hexitol derivative is selected
from the group consisting of dianhydrogalactitol, a derivative or analog of dianhydrogalactitol,
diacetyldianhydrogal actitol, a derivative or analog of diacetyldianhydrogalactitol,
dibromodulcitol, and a derivative or analog of dibromodulcitol.

4. The method of claim 3 wherein the alkylating hexitol derivative is selected
from the group consisting of dianhydrogalactitol and a derivative or analog of
dianhydrogal actitol.

5. The method of claim 4 wherein the alkylating hexitol derivativeis
dianhydrogal actitol.

6. The method of claim 1 wherein the medicament further comprises a
therapeutically effective quantity of a BH3 mimetic.

7. The method of claim 6 wherein the BH3 mimetic is selected from the
group consisting of:

(8  peptides;

(b) modified peptides;

(© terpyridine-based peptidomimetics;

(d) terephthalamide-based peptidomimetics;

(e benzoylurea-based peptidomimetics;

) obatoclax;

(99 TwW37;
(h) an analog or derivative of TW37,
(i) (-) gossypol;

(i)  gossypol derivatives;
(k) isoxazolidine derivatives;
()  A-385358;
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(m)  ananalog or derivative of A-385358;

(n)  ABT-737,
(0) an analog or derivative of ABT-737,
(p) ABT-263;

(a) an analog or derivative of ABT-263;
) TM-1206; and
(9 an analog or derivative of TM-1206.

8. The method of claim 1 wherein the medicament further comprises a
therapeutic agent selected from the group consisting of atyrosine kinase inhibitor, a JAK2
inhibitor, and a STATS inhibitor.

9. A method for preparing of a medicament for the treatment of a malignancy
in a subject suffering from a malignancy who has a germline deletion polymorphism conferring
resistance to thymidine kinase inhibitors (TKIs) wherein the medicament comprises
therapeutically effective quantity of atherapeutic agent selected from the group consisting of
dianhydrogal actitol, a derivative or analog of dianhydrogalactitol, diacetyldianhydroga actitol, a
derivative or analog of diacetyldianhydrogal actitol, dibromodulcitol, and a derivative or analog
of dibromodulcitol.

10. The method of claim 9 wherein the malignancy is selected from the group
consisting of chronic myelogenous leukemia (CML), non small cell lung carcinoma (NSCLC),
and triple-negative breast cancer.

11. The method of claim 9 wherein the therapeutic agent is selected from the
group consisting of dianhydrogal actitol and a derivative or analog of dianhydrogal actitol.

12. The method of claim 10 wherein the therapeutic agent is
dianhydrogal actitol.

13. The method of claim 9 wherein the germline DNA deletion polymorphism
causes a splicing variation that |eads to expression of an isoform of BIM protein that lacks aBH3
domain and thus inhibits the induction of apoptosis wherein the germline DNA deletion
polymorphism is a germline DNA deletion polymorphism of 2903 bp located in the BIM gene.

14.  Themethod of claim 13 wherein the germline DNA deletion
polymorphism causes a splicing variation that leads to expression of an isoform of BIM protein
that lacks aBH3 domain and thus inhibits the induction of apoptosis.

15.  Themethod of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of aBH3 mimetic.

16. The method of claim 15 wherein the BH3 mimetic is selected from the
group consisting of:

(8  peptides;
(b) modified peptides;
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(© terpyridine-based peptidomimetics;

(d) terephthal amide-based peptidomimetics,
(e benzoylurea-based peptidomimetics;

) obatoclax;

(99 TwW37;
(h) an analog or derivative of TW37,
(i) (-) gossypol;

(i)  gossypol derivatives;
(k) isoxazolidine derivatives;

0] A-385358;
(m) ananaog or derivative of A-385358;
(n)  ABT-737,
(0) an analog or derivative of ABT-737,
(p) ABT-263;

(a) an analog or derivative of ABT-263;
) TM-1206; and
(9 an analog or derivative of TM-1206.

17. The method of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of atyrosine kinase inhibitor.

18.  Themethod of claim 17 wherein the tyrosine kinase inhibitor is selected
from the group consisting of erlotinib, afatinib, dacomitinib, imatinib, bosutinib, nilotinib, and
dasatinib.

19. The method of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of a JAK2 inhibitor.

20.  Themethod of claim 19 wherein the JAK2 inhibitor is selected from the
group consisting of (E)-N-benzyl-2-cyano-3-(3,4-dihydroxyphenyl)acrylamide (AG490),
ruxolitinib, tofacitinib, tofacitinib citrate, N-tert-butyl-3-(5-methyl-2-(4-(2-(pyrrolidin-1-
yl)ethoxy) phenylamino)pyrimidin-4-ylamino)benzenesulfonamide (TG-101348), (S)-5-chloro-
N2-(1-(5-fluoropyrimidin-2-yl)ethyl)-N4-(5-methyl-1H-pyrazol -3-yl)pyrimidine-2,4-diamine
(AZD1480), N-(cyanomethyl)-4-(2-(4-morpholinophenyl amino)pyrimidin-4-yl)benzamide
(CYT387), baricitinib, (S,E)-3-(6-bromopyridin-2-yl)-2-cyano-N-(1-phenyl ethyl)acrylamide
(WP1066), S-ruxoalitinib, N-tert-butyl-3-(5-methyl-2-(4-(4-methyl piperazin-1-
yl)phenylamino)pyrimidin-4-ylamino)benzenesul fonamide (TG101209), N-[3-(4-methyl-1-
piperazinyl)phenyl]-8-[4-(methylsulfonyl)phenyl]-[1,2,4]triazol o] 1,5-a] pyridin-2-amine
(CEP33779), 8-(3,5-difluoro-4-(morpholinomethyl) phenyl)-2-(1-(piperidin-4-yl)-1H-pyrazol -4-
yl)quinoxaline (NVP-BSK805), (S)-5-fluoro-2-(1-(4-fluorophenyl)ethylamino)-6-(5-methyl-1H-
pyrazol-3-ylamino)nicotinonitrile (AZ 960), 3-(4-chloro-2-fluorobenzyl)-2-methyl-N-(3-methyl -
1H-pyrazol-5-yl)-8-(morpholinomethyl)imidazo[ 1,2-b] pyridazin-6-amine (LY 2784544), 1-
cyclopropyl-3-(3-(5-(morpholinomethyl)-1H-benzo[ d]imidazol-2-yl)-1H-pyrazol-4-yl)urea
(AT9283), pacritinib (SB1518), (S)-N-(4-(2-((4-morpholinophenyl)amino)pyrimidin-4-
yl)phenyl)pyrrolidine-2-carboxamide (XL019), and N-tert-butyl-3-(5-methyl-2-(4-(2-(pyrrolidin-
1-yl)ethoxy)phenylamino)pyri midin-4-ylamino)benzenesul fonamide (TG101348).
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21. The method of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of a STAT5S inhibitor.

22.  Themethod of claim 21 wherein the STATS inhibitor is selected from the
group consisting of N'-((4-oxo-4H-chromen-3-yl)methylene)nicotinohydrazide and pimozide.

23.  Themethod of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of a Src inhibitor.

24.  Themethod of claim 23 wherein the Srcinhibitor is selected from the
group consisting of dasatinib, saracatinib, bosutinib, N-benzyl-2-(5-(4-(2-
morpholinoethoxy)phenyl)pyridin-2-yl)acetamide (KX2-391), CGP76030, and 4-methyl-3-(1-
methyl-6-(pyridin-3-yl)-1H-pyrazol o[ 3,4-d] pyri midin-4-ylamino)-N-(3-
(trifluoromethyl)phenyl)benzamide (NVP-BHG712).

25. A method for preparation of a medicament for the treatment of a
malignancy in a subject suffering from a malignancy associated with a mutation in or a
dysregulation of the AHI1 gene wherein the medicament comprises a therapeutically effective
quantity of atherapeutic agent selected from the group consisting of dianhydrogalactitol, a
derivative or analog of dianhydrogalactitol, diacetyldianhydrogal actitol, a derivative or analog of
diacetyldianhydrogal actitol, dibromodulcitol, and a derivative or analog of dibromodulcitol.

26. The method of claim 25 wherein the therapeutic agent is
dianhydrogal actitol.

27.  Themethod of claim 25 wherein the malignancy is chronic myelocytic
leukemia.

28. Themethod of claim 25 wherein the medicament further comprises a
therapeutically effective quantity of an agent that modulates the expression or activity of either
the AHI1 gene or the AHI1 protein.

29.  Themethod of claim 28 wherein the agent that modul ates the expression
or activity of either the AHI1 gene or the AHI1 protein is an agent that modulates the expression
of the AHI1 gene.

30.  Themethod of claim 28 wherein the agent that modul ates the expression
or activity of either the AHI1 gene or the AHI1 protein is an agent that inhibits the activity of the
AHI1 protein.

31.  Themethod of claim 1, 9, or 25 wherein the medicament is a drug
combination further comprising a therapeutic agent selected from the group consisting of:
@ thymidylate synthetase inhibitors;
(b) signal transduction inhibitors;
(© cisplatin or platinum analogs,
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(d)
(e)
(f)
(9)
(h)
(i)
()
(k)
()
(m)
(n)
(0)
()
(@
(n
(9
(t)
(u)
(V)
(W)
(X)
(v)
(2
(ad)
(ab)
(ac)
(ad)
(a€)
(af)
(ag)
(ah)
(a)
(@)
(ak)
(@)

(am)

kinase, or TrkB kinase;

Mnk2b kinase;

(an)
(20)
(@p)

(aq)
(ar)
(s)
(at)

(au)

alkylating agents;

anti-tubulin agents;
antimetabolites;

berberineg;

apigenin;

colchicine or an analog thereof;
genistein;

etoposide;

cytarabine;

camptothecins;

vincaalkaloids;

topoi somerase inhibitors;
5-fluorouracil;

curcumin;

NF-kB inhibitors,

rosmarinic acid;

mitoguazone;

mei soindigo;

imatinib;

dasatinib;

nilotinib;

epigenetic modulators;
transcription factor inhibitors;
taxol;

homoharringtonine;

pyridoxal;

spirogermanium;

caffeine;

nicotinamide;

methylglyoxal bisguanyl hydrazone;
Rho kinase inhibitors;
1,2,4-benzotriazine oxides,

an akylglycerol;

an inhibitor of aMer, Ax1, or Tyro-3 receptor kinase;
an inhibitor of ATR kinasg;
amodulator of Fms kinase, Kit kinase, MAP4K 4 kinase, TrkA

endoxifen;
amTOR inhibitor;
an inhibitor of Mnkla kinase, Mkn1b kinase, Mnk2a kinase, or

amodulator of pyruvate kinase M2;
amodulator of phosphoinositide 3-kinases,
acysteine protease inhibitor;

phenformin;

Sindbis virus-based vectors,
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(av)
promote apoptosis,

(aw)
(ax)
(ay)
(az)

(ba)
(bb)
(bc)
(bd)
(be)
(bf)

(bg)
(bh)
(bi)

(bj)

(bk)

peptidomimetics that act as mimetics of Smac and inhibit IAPsto

aRaf kinase inhibitor;

anuclear transport modulator;

an acid ceramidase inhibitor and a choline kinase inhibitor;
tyrosine kinase inhibitors;

anti-CS1 antibodies,

inhibitors of protein kinase CK2;

anti-guanylyl cyclase C (GCC) antibodies;

histone deacetylase inhibitors;

cannabinoids;

glucagon-like peptide-1 (GLP-1) receptor agonists;
inhibitors of Bcl-2 or Bel-xL;

Stat3 pathway inhibitors;

inhibitors of polo-like kinase 1 (PIk1);

GBPAR1 activators;

modulators of serine-threonine protein kinase and poly(ADP-

ribose) polymerase (PARP) activity;

(bl)
(bm)
(bn)
(bo)
(bp)
(bg)
(br)
(bs)
(bt)
(bu)
(bv)
(bw)
(bx)
(by)
(bz)
(ca)
(cb)
(co)
(cd)
(ce)
(cf)
(cg)
(ch)
(ci)
(cj)
(ck)
(cl)

(cm)

taxanes;

inhibitors of dihydrofolate reductase;

inhibitors of aromatase;

benzi midazol e-based anti-neopl astic agents,

an O6-methyl guanine-DNA-methyltransferase (MGMT) inhibitor;
CCRO9 inhibitors;

acid sphingomyelinase inhibitors,

peptidomimetic macrocycles,

cholanic acid amides;

substituted oxazaphosphorines;

anti-TWEAK receptor antibodies,

an ErbB3 binding protein;

a glutathione S-transferase-activated anti-neoplastic compound;
substituted phosphorodiamidates,

inhibitors of MEKK protein kinase;

COX-2 inhibitors;

cimetidine and a cysteine derivative;

anti-1L-6 receptor antibody;

an antioxidant;

an isoxazole inhibitor of tubulin polymerization;

PARP inhibitors;

Aurora protein kinase inhibitors;

peptides binding to prostate-specific membrane antigen;
CD19 binding agents,

benzodiazepines,

Toll-like receptor (TLR) agonists;

bridged bicyclic sulfamides;

inhibitors of epidermal growth factor receptor kinase;
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(cn)
(co)
(cp)
(ca)
(cn)
(cs)
(c)
(cu)

(cv)
(cw)
(cx)
(cy)
(c2)
(da)
(db)
(dc)
with coactivator peptides,
(dd)
(de)
(df)
(dg)
(dh)
(dli)
(d))
(dk)
(i)
(dm)
(dn)
(do)

deoxythymidine;

aribonuclease of the T2 family having actin-binding activity;
myrsinoic acid A or an analog thereof;

inhibitors of a cyclin-dependent kinase;

inhibitors of the interaction between p53 and MDM?2;
inhibitors of the receptor tyrosine kinase MET;

largazole or largazole analogs,

inhibitors of AKT protein kinase;
2'-fluoro-5-methyl-B-L-arabinofuranosyluridine or L-

HSP90 modulators;

inhibitors of JAK kinases,

inhibitors of PDK1 protein kinase;

PDEA4 inhibitors;

inhibitors of proto-oncogene c-Met tyrosine kinase;

inhibitors of indoleamine 2,3-dioxygenase;

agents that inhibit expression of ATDC (TRIM29);
proteomimetic inhibitors of the interaction of nuclear receptor

antagonists of XIAP family proteins;
tumor-targeted superantigens;

inhibitors of Pim kinases;

inhibitors of CHK1 or CHK2 kinases,
inhibitors of angiopoietin-like 4 protein;
Smo antagonists;

nicotinic acetylcholine receptor antagonists;
farnesyl protein transferase inhibitors,
adenosine A3 receptor antagonists;
acancer vaccine,

aJAK2 inhibitor; and

aSrcinhibitor.

32. Themethod of claim 1, 9, or 25 wherein the medicament isadrug
conjugate form and the drug conjugate form is a drug conjugate form selected from the group

consisting of:
(3
(b)
(c)
(d)
(e
)
(9)

apolymer system;
polylactides;
polyglycolides,
amino acids;
peptides;
multivalent linkers;
immunoglobulins;

(h) cyclodextrin polymers,
(1) modified transferrin;

()
(k)

hydrophobic or hydrophobic-hydrophilic polymers;
conjugates with a phosphonoformic acid partial ester;
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() conjugates with a cell-binding agent incorporating a charged cross-
linker; and
(m)  conjugates with 3-glucuronides through alinker.

33. A composition to improve the efficacy and/or reduce the side effects of
suboptimally administered drug therapy employing an alkylating hexitol derivative for the
treatment of a TKI resistant malignancy or a malignancy associated with mutation in or
dysregulation of the AHI1 gene comprising an alternative selected from the group consisting of:

€)] atherapeutically effective quantity of a modified alkylating hexitol
derivative or aderivative, analog, or prodrug of an alkylating hexitol derivative or amodified
alkylating hexitol derivative, wherein the modified alkylating hexitol derivative or the derivative,
analog or prodrug of the modified alkylating hexitol derivative possesses increased therapeutic
efficacy or reduced side effects for treatment of a TKI-resistant malignancy or a malignancy
associated with mutation in or dysregulation of the AHI1 gene as compared with an unmodified
alkylating hexitol derivative;

(b) acomposition comprising:

() atherapeutically effective quantity of an akylating hexitol
derivative, amodified alkylating hexitol derivative, or aderivative, analog, or prodrug of an
alkylating hexitol derivative or a modified alkylating hexitol derivative; and

(i)  atleast one additional therapeutic agent, therapeutic agent subject
to chemosensitization, therapeutic agent subject to chemopotentiation, diluent, excipient, solvent
system, or drug delivery system, wherein the composition possesses increased therapeutic
efficacy or reduced side effects for treatment of a TKI-resistant malignancy or a malignancy
associated with mutation in or dysregulation of the AHI1 gene as compared with an unmodified
alkylating hexitol derivative;

(© atherapeutically effective quantity of an akylating hexitol derivative, a
modified alkylating hexitol derivative, or aderivative, analog, or prodrug of an alkylating hexitol
derivative or amodified alkylating hexitol derivative that isincorporated into a dosage form,
wherein an akylating hexitol derivative, amodified akylating hexitol derivative, or aderivative,
analog, or prodrug of an akylating hexitol derivative or a modified alkylating hexitol derivative
incorporated into the dosage form possesses increased therapeutic efficacy or reduced side
effects for treatment of a TKI-resistant malignancy or a malignancy associated with mutation in
or dysregulation of the AHI1 gene as compared with an unmodified alkylating hexitol derivative;

(d) atherapeutically effective quantity of an alkylating hexitol derivative, a
modified alkylating hexitol derivative, or a derivative, analog, or prodrug of an alkylating hexitol
derivative or amodified alkylating hexitol derivative that isincorporated into a dosage kit and
packaging, wherein an alkylating hexitol derivative, amodified alkylating hexitol derivative, or a
derivative, analog, or prodrug of an alkylating hexitol derivative or amodified alkylating hexitol
derivative incorporated into the dosage kit and packaging possesses increased therapeutic
efficacy or reduced side effects for treatment of a TKI-resistant malignancy or a malignancy
associated with mutation in or dysregulation of the AHI1 gene as compared with an unmodified
alkylating hexitol derivative; and

(e atherapeutically effective quantity of an alkylating hexitol derivative, a
modified alkylating hexitol derivative, or a derivative, analog, or prodrug of an alkylating hexitol
derivative or amodified alkylating hexitol derivative that is subjected to a bulk drug product
improvement, wherein the an alkylating hexitol derivative, a modified akylating hexitol
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derivative, or aderivative, analog, or prodrug of an alkylating hexitol derivative or amodified
alkylating hexitol derivative subject to the bulk drug product improvement possesses increased
therapeutic efficacy or reduced side effects for treatment of a TKI-resistant malignancy or a
malignancy associated with mutation in or dysregulation of the AHI1 gene as compared with an
unmodified akylating hexitol derivative.

34.  Thecomposition of claim 33 wherein the composition possesses increased
therapeutic efficacy or reduced side effects for treatment of a TKI-resistant malignancy and
wherein the resistance to TKI isdueto: (1) at least one mutation in a gene encoding a protein
that isatarget of at least one TKI; or (2) the presence of at least one additional genein either a
wild-type or mutated state encoding a product that confers resistance to the therapeutic effects of
at least one TKI, wherein the additiona gene in either awild-type or mutated state encoding a
product that confers resistance to the therapeutic effects of at least one TK1 is AHI-1, and
wherein the resistance to at |east one TKI is due to a mutation in the kinase domain of ABL1
protein that is part of aBCR-ABL fusion protein that is atarget of TKIs,

35.  Thecomposition of claim 33 wherein the composition possesses increased
therapeutic efficacy or reduced side effects for treatment of a malignancy associated with
mutation in or dysregulation of the AHI1 gene.

36.  Thecomposition of claim 33 wherein the composition comprises adrug
combination comprising:

(1) an alkylating hexitol derivative, a modified alkylating hexitol derivative,
or aderivative, analog, or prodrug of an akylating hexitol derivative or a modified akylating
hexitol derivative; and

(i)  anadditional therapeutic agent selected from the group consisting of:

@ topoisomerase inhibitors;

(b) fraudulent nucleosides;

(© fraudulent nucleotides;

(d) thymidylate synthetase inhibitors;
(e signal transduction inhibitors;
) cisplatin or platinum anal ogs,
(9) alkylating agents;

(h) anti-tubulin agents;

() antimetabolites,

() berberine;

(k) apigenin;

() amonafide;

(m)  vincadkaloids;

(n) 5-fluorouracil;

(0) curcumin;

(p) NF-xB inhibitors;

@ rosmarinic acid,

(n mitoguazone;

(9 tetrandrine;

® aJAK2 inhibitor;
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(W aSTATS5 inhibitor; and
(v) aSrcinhibitor.

37.  Thecomposition of claim 33 wherein the composition comprises a drug
combination comprising:

@ an alkylating hexitol derivative, a modified akylating hexitol derivative,
or aderivative, analog, or prodrug of an akylating hexitol derivative or a modified akylating
hexitol derivative; and

(b) aBH3 mimetic.

38.  Thecomposition of claim 37 wherein the BH3 mimetic isa BH3 mimetic

selected from the group consisting of:

() peptides;

(i)  modified peptides;

(iii)  terpyridine-based peptidomimetics;

(iv)  terephthalamide-based peptidomimetics;

(v) benzoylurea-based peptidomimetics;

(vi)  obatoclax;

(vii)  TW37;

(viii) ananalog or derivative of TW37;

(ix)  (-) gossypol;

x) gossypol derivatives;

(xi)  isoxazolidine derivatives,

(xii)  A-385358;

(xiii) ananalog or derivative of A-385358;

(xiv) ABT-737;

(xv) ananaog or derivative of ABT-737,

(xvi) ABT-263;

(xvii) ananalog or derivative of ABT-263;

(xviii) TM-1206; and

(xix) ananalog or derivative of TM-1206.

39.  Thecomposition of claim 33 wherein the composition comprises a drug
combination comprising:

@ an alkylating hexitol derivative, a modified alkylating hexitol derivative,
or aderivative, analog, or prodrug of an akylating hexitol derivative or a modified akylating
hexitol derivative; and

(b) an agent that modulates the expression of the AHI 1 gene or modul ates the
activity of AHI1 protein.

40.  The composition of claim 33 wherein the composition comprises an
alkylating hexitol derivative, amodified alkylating hexitol derivative, or a derivative, anaog, or
prodrug of an akylating hexitol derivative or amodified akylating hexitol derivative and an
excipient, wherein the excipient is selected from the group consisting of:

() mannitol;
@iy  abumin;
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(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)
(xiv)
(xv)
(xvi)
(xvii)

EDTA,;

sodium bisulfite;

benzyl acohol;

carbonate buffers;

phosphate buffers;

PEG,;

vitamin A;

vitamin D;

vitamin E;

esterase inhibitors;

cytochrome P450 inhibitors;

multi-drug resistance (MDR) inhibitors;
organic resins;

detergents;

perillyl acohol or an analog thereof; and

(xviii) activators of channel-forming receptors.

41. The composition of claim 33 wherein the composition comprises:
@ an akylating hexitol derivative, modified alkylating hexitol derivative, or
derivative, analog, or prodrug of an alkylating hexitol derivative or modified akylating hexitol

derivative; and

(b) adrug delivery system, wherein the drug delivery system is selected from

the group consisting of:
(i)
(i)
(i)
(iv)
(V)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

binding peptides.

oral dosage forms,
nanocrystals,

nanoparticles;

cosolvents;

slurries,

syrups,

bioerodible polymers;
liposomes;

slow-release injectable gels;
microspheres; and

targeting compositions with epidermal growth factor receptor-

42.  The composition of claim 33 wherein the therapeutic agent is an alkylating
hexitol derivative, modified alkylating hexitol derivative, or derivative, analog, or prodrug of an
alkylating hexitol derivative or modified alkylating hexitol derivative and the therapeutic agent is
present in the composition in a drug conjugate form selected from the group consisting of :

(i)
(ii)
(iii)
(iv)
(v)
(vi)

apolymer system;
polylactides;
polyglycolides;
amino acids;
peptides;
multivalent linkers;
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(vii)  immunoglobulins;
(viii) cyclodextrin polymers,
(ixX)  modified transferrin;

(x) hydrophobic or hydrophobic-hydrophilic polymers;

(xi)  conjugates with a phosphonoformic acid partial ester;

(xii)  conjugates with a cell-binding agent incorporating a charged cross-
linker; and

(xiii) conjugates with B-glucuronides through a linker.

43.  The composition of claim 33 wherein the therapeutic agent is an alkylating
hexitol derivative, modified alkylating hexitol derivative, or derivative or anaog of an alkylating
hexitol derivative or modified alkylating hexitol derivative and the therapeutic agent isin the
form of aprodrug system, wherein the prodrug system is selected from the group consisting of:

() enzyme sensitive esters;

@i)  dimers;

(iii)  Schiff bases;

(iv)  pyridoxa complexes;

(v) caffeine complexes;

(vi)  nitric oxide-releasing prodrugs;

(vii)  prodrugs with fibroblast activation protein o-cleavable
oligopeptides

(viii) products of reaction with an acylating or carbamylating agent;

(ix)  hexanoate conjugates,

(x) polymer-agent conjugates; and

(xi)  prodrugsthat are subject to redox activation.

44.  The composition of claim 33 wherein the therapeutic agent is an alkylating
hexitol derivative, modified alkylating hexitol derivative, or derivative, analog, or prodrug of an
alkylating hexitol derivative or modified alkylating hexitol derivative and the composition
further comprises at least one additional therapeutic agent to form a multiple drug system,
wherein the at least one additional therapeutic agent is selected from the group consisting of:

(1) an inhibitor of multi-drug resistance;

(i) a specific drug resistance inhibitor;

(ili)  aspecificinhibitor of a selective enzyme;

(iv)  asigna transduction inhibitor;

(v) an inhibitor of arepair enzyme; and

(vi)  atopoisomerase inhibitor with non-overlapping side effects.

45.  The composition of claim 33 wherein the alkylating hexitol derivativeis
selected from the group consisting of dianhydrogal actitol, a derivative or analog of
dianhydrogal actitol, diacetyldianhydrogal actitol, a derivative or analog of
diacetyldianhydrogal actitol, dibromodulcitol, and a derivative or analog of dibromodulcitol.

46.  The composition of claim 45 wherein the alkylating hexitol derivativeis
dianhydrogal actitol.
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47.  The composition of claim 45 wherein the alkylating hexitol derivativeisa
derivative or analog of dianhydrogalactitol.

242 o



