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What is claimed is: 

1. A method for the treatment of a malignancy wherein he 

malignancy is characterized by resistance to at least one tyrosine kina 	- inhibitor 

(TKI) due to: (1) at leat 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 	.either a wild-

type or mutated state encoding a product that confers resistance tf, the therapeutic 

effects of at least one TKI, the method comprising the administr. ion of a 

therapeutically effective quantity of an alkylating hexitol derivat 	e, 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 'I-1, and wherein the 

resistance to at least one TKI is due to a mutation in the ki ase domain of ABL1 

protein that is part of a BCR-ABL fusion protein that is, a 	rget of TKIs. 

2. The method of claim 1 wherein th- AHI-1 gene is mutated as the 

result of a proviral insertion. 

3. The method of claim 1 wherein 	e alkylating hexitol derivative is 

selected from the group consisting of dianhydroga a ctitol, a derivative or analog of 

dianhydrogalactitol, diacetyldianhydrogalactitol, . derivative or analog of 

diacetyldianhydrogalactitol, dibromodulcitol, an 	a derivative or analog of 

dibromodulcitol. 

4. The method, of claim 3 	'herein the alkylating hexitol derivative is 

selected from the group consisting of dian ydrogalactitol and a derivative or analog 

of dianhydrogalactitol. 

5. The method of clai 	4 wherein the alkylating hexitol derivative is 

dianhydrogalactitol. 	 . 

6. The method of f aim 3 wherein the alkylating hexitol derivative is 

selected from the group consisting of diacetyldianhydrogalactitol and a derivative or 

analog of diacetyldianhydrogala 	itol. 

7. The metho a of claim 6 wherein the alkylating hexitol derivative is 

diacetyldianhydrogalactitol. 	 . 

8. The me 	od of claim 3 wherein the alkylating hexitol derivative is 

selected from the group cg sisting of dibromodulcitol and a derivative or analog of 

dibromodulcitol. 	 , 
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9. 	The method of claim 8 wherein the alkylating hexitol • -rivative is 

dibromodulcitol. 

10. 	The method of claim 1 further comprising the step if 

administering a therapeutically effective quantity of a BH3 mimetic to 	e subject. 

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

from the group consisting of: 

(a) peptides; 

(b) modified peptides; 

(c) terpyridine-based peptidomimetics; 

(d) terephthalamide-based peptidomimetic . 

(e) benzoylurea-based peptidomimetics; 

(f) obatoclax; 

(g) TW37; 

(h) an analog or derivative of TW37; 

(i) (-) gossypol; 

(j) gossypol derivatives; 

(k) isoxazolidine derivatives; 	 . 

(I) 	A-385358;  
(m) an analog or derivative o A-385358; 

(n) ABT-737; 

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

(p) ABT-263; 

(q) an analog or deriv. tive of ABT-263;. 

(r) TM-1206; and 

(s) an analog or d= ivative of TM-1206. 

12. 	The method o claim 10 wherein the BH3 mimetic is a BH3 

mimetic in which binding occurs fietween a hydrophobic groove on a binding partner 

for BH3 and the BH3 mimetic. 

13. 	The met .d of claim 10 wherein the BH3 mimetic is a BH3 

mimetic that adopts a helica structure or a structure seen by a binding partner as 

equivalent to a helical stru,ture on binding to a hydrophobic groove located on a 

binding partner. 

231 

AMENDED SHEET - IPEA/US 



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

P688:PC00 
'ATENT 

14. The method of 'claim 10 wherein the BH3 mimetic is a :H3 - 	. 

mimetic possessing hydrophobic amino acid residues with a spacing of i i +3, i + 7, 

and i + 11 that interact at four hydrophobic poCkets on a binding partne for BH3. 

15. The method of claim 1 further comprising the ste6 of 

administering a therapeutically effective quantity of a tyrosine kings: inhibitor to the 

subject. 

16. The method of claim 15 further comprising t e step of 

administering a therapeutically effective quantity of a BH3 mim: tic to the subject. 

17. The method of claim 1 further comprisin. he step of 

administering a therapeutically effective quantity of a JAK2 • hibitor to the subject. 

18. The method of claim 17 further compr ing the step of  

administering a therapeutically effective quantity of a tyr. ine kinase inhibitor to the 

subject. 

19. The method of claim 17 further c.mprising 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 

administering a therapeutically effective quantity at a STAT5 inhibitor to the subject. 

21. The method of claim 20 fu 	er comprising the step of 

administering .a therapeutically effective quan ty of a tyrosine kinase inhibitor to the 

subject. 

22. The method of claim 	1 further comprising the step of 

administering a therapeutically effective euantity of a BH3 mimetic to the subject. 

23. The method of 'clai' 	1 further comprising the step of 

administering a therapeutically effecti e quantity of an Src kinase inhibitor to the 

subject. 

24. The method o claim 23 further comprising the step of 

administering a therapeutically er ective quantity of a tyrosine kinase inhibitor to the 

subject. 

25. The met .d of claim 23 further comprising the step of 

administering a therapeutic. y effective quantity of a BH3 mimetic to the subject. 

26. The 	-thod of claim 1 further comprising the step of 

administering a therapeu ically effective quantity of a combination of kinase inhibitors 

to the subject to treat t 	- malignancy; wherein the combination of kinase inhibitors is 

232 

AMENDED SHEET - IPEA/US 



PCT/US13/47320 25-04-2014 	 PCT/US2013/047320 14 	0.2014 

P688%PC00 
P TENT 

a combination selected from the group consisting of: (1) a JAK2 inhibitor a d a 

STAT5 inhibitor; (2) a JAK2 inhibitor and a Src inhibitor; (3) a STAT5 inft•itor and a 

Src inhibitor; and (4) a JAK2 inhibitor, a STAT5 inhibitor, and a Src inhi itor to the 

subject. 

27. The method of claim 26 further comprising the • ep of 

administering a therapeutically effective quantity of a tyrosine kina e inhibitor to the 

subject. 

28. The method of claim 26 further comprising he step of 

administering a therapeutically effective quantity of a BH3 mi 	etic to the subject. 

29. A method for the treatment of a malign, cy in a subject 

suffering from a malignancy who has a germline deletion ••Iymorphism conferring 

resistance to thymidine kinase inhibitors (TKIs) comprisi • the step of administering 

a therapeutically effective quantity of a therapeutic age,  t selected from the group 

consisting of dianhydrogalactitol, a derivative oranal.• of dianhydrogalactitol, 

diacetyldianhydrogalactitol, a derivative or analog of diacetyldianhydrogalactitol, 

dibromodulcitol, and a derivative or analog of dibr• 	odulcitol to the subject to treat 

the malignancy. 

30. The method of claim 29 w -rein the malignancy is chronic 

myelogenous leukemia (CML). 

31. The method of Claim 29 	herein the malignancy is non small cell 

lung carcinoma (NSCLC). 

32. The method of clai 	9 wherein the malignancy is triple-

negative breast cancer. 

33. The method of cl .im 29 wherein the therapeutic agent is 

selected from the group consisting • dianhydrogalactitol and a derivative or analog 

of dianhydrogalactitol. 

34. The method •f claim 33 wherein the therapeutic agent is 

dianhydrogalactitol. 

35. The met •d of claim 33 wherein the therapeutic agent is a 

derivative or analog of dian 	drogalactitol. 

36. The 	-thod of claim 35 wherein the derivative or analog of 

dianhydrogalactitol is a d •rivative 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 dianhydrogalactitol replaced with ower 

alkyl; (ii) a derivative of dianhydrogalactitol that has one or more of the 	drogens 

attached to the two epoxide rings replaced with lower alkyl; (iii) a deriv. tive of 

dianhydrogalactitol that has one or both of the methyl groups presen in 

dianhydrogalactitol and that are attached to the same carbons that 'sear the hydroxyl 

groups replaced with C2-C6  lower alkyl; and (iv) a derivative of dia hydrogalactitol 

that has one or both of the methyl groups present in dianhydrog. actitol and that are 

attached to the same carbons that bear the hydroxyl groups s a stituted with a halo 

group by replacing a hydrogen of the methyl group with a half) group. 

37. The method of claim 29 wherein the the apeutic agent is 

selected from the group consisting of diacetyldianhydroga 1 ctitol and a derivative or 

analog of diacetyldianhydrogalactitol. 

38. The method of claim 37 wherein t - therapeutic agent is 

diacetyldianhydrogalactitol. 

39. The method of claim 37 where' 	the therapeutic agent is a 

derivative or analog of diacetyldianhydrogalactitol. 

40. The method of claim 39 wh- ein the derivative or analog of 

diacetyldianhydrogalactitol is a derivative of di. 	etyldianhydrogalactitol that is 

selected from the group consisting of: (i) a de vative of diacetyldianhydrogalactitol 

that has one or both of the methyl groups that are part of the acetyl moieties 	, 
replaced with C2-C6 lower alkyl; (ii) a derivative of diacetyldianhydrogalactitol that 	. 

has one or both of the hydrogens attach:. to the epoxide ring replaced with lower 

alkyl; (iii) a derivative of diacetyldianhy. ogalactitol that has one or both of the methyl 

groups attached to the same carbons hat bear the acetyl groups replaced with C2-C6 

lower alkyl; and (iv) a derivative of d .cetyldianhydrogalactitol that has one or both of 

the methyl groups that are attache) to the same carbons that bear the hydroxyl 

groups substituted with a halo grf,up by replacing a hydrogen of the methyl group 

with a halo group. 

41. The met •d of claim 29 wherein the therapeutic agent is 

selected from the group consisting of dibromodulcitol and a derivative or analog of 

dibromodulcitol. 

42. The ' ethod of claim 41 wherein the therapeutic agent is 

dibromodulcitol. 
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43. The method of claim 41 wherein the therapeutic agen is a 

derivative or analog of dibromodulcitol. 

44. The method of claim 43 wherein the derivative or 	alog of 

dibromodulcitol is a derivative of dibromodulcitol that is selected from he group 

consisting of: (i) a derivative of dibromodulcitol that has one or mor• of the 

hydrogens replaced with lower alkyl; and (ii) a derivative of dibromodulcitol that has 

one or both of the bromo groups replaced with another halo gro • selected from the 

group consisting of chioro, fluoro, and iodo. 

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 TKIs. 

46. The method of claim 45 wherein the -tep of confirming whether 

a particular subject suffering from a malignancy has a • -rmline deletion 

polymorphism conferring resistance to TKIs is perfor 	ed by DNA-paired end tag 

(DNA-PET) analysis.  
47. The method of claim 29 wher; n the germline DNA deletion 

polymorphism is a germline DNA deletion polym• •hism of 2903 bp located in the 

BIM gene. 

48. The method of claim 47 	erein the germline DNA deletion 

polymorphism causes a splicing variation that leads to expression of an isoform of 

BIM protein that lacks a BH3 domain and t us inhibits the induction of apoptosis. 

49. The method of claim 	9 further comprising the step of 

administering a therapeutically effectiv:,  quantity of a BH3 mimetic to the subject. 

50. The method of cl. im 49 wherein the BH3 mimetic is selected 

from the group consisting of: 

(a) peptides; 

(b) modified pe• ides; 

(c) terpyridine-eased peptidomimetics; 

(d) terephtha .mide-based peptidomimetics; 

(e) benzoyl )rea-based peptidomimetics; 

(f) obato. ax; 

(9) 	TW3  • 

(h) 	an analog or derivative of TW37; 	 . 
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(i) (-) gossypol; 

(j) gossypol derivatives; 

(k) isoxazolidine derivatives; 

(I) 	A-385358; 

(m) an analog or derivative of A-385358; 

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

(p) ABT-263; 

(q) an analog or derivative of ABT-263; 

(r) TM-1206; and 

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

51. The method of claim 49 wherein the :H3 mimetic is a BH3 

mimetic in which binding occurs between a hydrophob 	groove on a binding partner 

for BH3 and the BH3 mimetic. 

52. The method of claim 49 where!' the BH3 mimetic is a BH3 

mimetic that adopts a helical structure or a structu e seen by a binding partner as 

equivalent to a helical structure on binding to a 	drophobic groove located on a 

binding partner. 

53. The method of claim 49 	herein the BH3 mimetic is a BH3 

mimetic possessing hydrophobic amino ac i' residues with a spacing of i, i +3, i + 7, 

and i + 11 that interact at four hydrophobi• pockets on a binding partner for BH3. 	. 

54. The method of clai 	50 wherein the BH3 mimetic is a peptide. 

55. The method of cla 	50 wherein the BH3 mimetic is a modified 

peptide. 

56. The method of 	laim 55 wherein the modified peptide is a 

stapled BID BH3 helix. 

57. The method if claim 50 wherein the BH3 mimetic is a 

terpyridine-based peptidomime c. 

58. The met .d of claim 50 wherein the BH3 mimetic is a 

terephthalamide-based pep domimetic. 	' 

59. The 	-thod of claim 50 wherein the BH3 mimetic is a 

benzoylurea-based peptriomimetic. 

60. Th 	method of claim 50 wherein the BH3 mimetic is obatoclax. 

236 

AMENDED SHEET - IPEA(US  



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

P688 PC00 
ATENT 

61. The method of claim 50 wherein the BH3 mimetic is 	-37. 

62. The method of claim 50 wherein the BH3 mimetic is zn analog 

or derivative of TW-37. 

63. The method of claim 50 wherein the BH3 mimeti• is (-) 

gossypol. 

64. The method of claim 50 wherein the BH3 mi 	-tic is a gossypol 

derivative. 

65. The method of claim 50 wherein the BH3 	imetic 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 : 	3 mimetic is ABT-737. 

68. The method of claim 50 wherein the :H3 mimetic is an analog 

or derivative of ABT-737. 

69. The method of claim 50 wherein 	e•BH3 mimetic is ABT-263. 

70. The method of claim 50 where' 	the BH3 mimetic is an analog 

or derivative of ABT-737. 

71. The method of claim 50 whe ein the BH3 mimetic is TM-1206. 

72. The method of claim 50 w -rein the BH3 mimetic is an analog 

or derivative of TM-1206. 

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

administering a therapeutically effective q 	:ntity of a tyrosine kinase inhibitor to the 

subject. 

74. The method of clai 	73 wherein the tyrosine kinase inhibitor is 

selected from the group consisting of . 	atinib, bosutinib, nilotinib, and dasatinib. 

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

imatinib. 

76. The method if claim 74 wherein the tyrosine kinase inhibitor is 

selected from the group consis 	g of erlotinib, afatinib, and dacomitinib. 

77. The meth id of claim 49 wherein the method further comprises 

administering a therapeutica y effective quantity of a JAK2 inhibitor to the subject. 

78. The m thod of claim 77 wherein the JAK2 inhibitor is selected 

from the group consistin• of (E)-N-benzyl-2-cyano-3-(3,4- 

dihydroxyphenyl)acryla 	ide (AG490), ruxolitinib, tofacitinib, tofacitinib citrate, N-tert- 
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buty1-3-(5-methy1-2-(4-(2-(pyrrolidin-1-yl)ethoxy)phenylamino)pyrimidin-4-

ylamino)benzenesulfonamide (TG-101348), (S)-5-chloro-N2-(1-(5-fluoro• rimidin-2-

yl)ethyl)-N4-(5-methyl-1H-pyrazol-3-y1)pyrimidine-2,4-diamine (AZD148 ), N-

(cyanomethyl)-4-(2-(4-morpholinophenylamino)pyrimidin-4-yl)benzam ae (CYT387), 

baricitinib, (S,E)-3-(6-bromopyridin-2-2-cyano-N-(1-phenylethyl)a rylamide 

(WP1066), S-ruxolitinib, N-tert-butyl-3-(5-methyl-2-(4-(4-methylpip razin-1-

yl)phenylannino)pyrimidin-4-ylamino)benzenesulfonamide (TG10 209), N-[3-(4-

methy1-1-piperazinyl)pheny1]-844-(methylsulfonyl)pheny1]-[1,2,4 triazolo[i ,5-a]pyridin- 

2-amine (CEP33779), 8-(3,5-difluoro-4-(morpholinomethyl)ph ny1)-2-(1-(piperidin-4-

y1)-1H-pyrazol-4-yl)quinoxaline (NVP-BSK805), (S)-5-fluoro- -(144-

fluorophenyt)ethylamino)-6-(5-methy1-1H-pyrazol-3-ylamin,i)nicotinonitrile (AZ 960), 

3-(4-chloro-2-fluorobenzy1)-2-methyl-N-(3-methy1-1H-pyr, zol-5-y1)-8-

(nnorpholinomethyl)imidazo[1,2-b]pyridazin-6-amine (L / 784544), 1-cyclopropy1-3- 

(3-(5-(morpholinomethyl)-1H-benzo[d]imidazol-2-y1)-1 	-pyrazol-4-yl)urea (AT9283), 

pacritinib (SB1518), (S)-N-(4-(2-((4-morpholinophen,l)amino)pyrimidin-4- 

yl)phenyl)pyrrolidine-2-carboxamide (XL019), and 	-tert-buty1-3-(5-methy1-2-(4-(2-

(pyrrolidin-1-yl)ethoxy)phenylamino)pyrimidin-4-y amino)benzenesulfonamide 

(TG101348). 

79. The method of claim 49 	erein the method further comprises 

the step of administering a therapeutically e r ective quantity of a STAT5 inhibitor to 

the subject. 

80. The method of claim 	9 wherein the STAT5 inhibitor is selected 

from the group consisting of N'-((4-oxo- ,  H-chromen-3- 

yl)methylene)nicotinohydrazide and p 	ozide. 

81. The method of , aim 49 wherein the method further comprises 

the step of administering a therap: tically effective quantity of a Src inhibitor to the 

subject. 

82. The metho 	of claim 81 wherein the Src inhibitor is selected 

from the group consisting of • ssatinib, saracatinib, bosutinib, N-benzyl-2-(5-(4-(2-

morpholinoethoxy)phenyl)py idin-2-yl)acetamide (KX2-391), CGP76030, and 4-

methy1-3-(1-methy1-6-(pyrif n-3-y1)-1H-pyrazolo[3,4-d]pyrimidin-4-ylamino)-N-(3-

(triftuoromethyl)phenyl)b: nzamide (NVP-BHG712). 
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83. 	The method of claim 49 wherein the method further vimprises 

the step of administering a therapeutically effective quantity of a combin tion of 

kinase inhibitors to the subject, 1) a JAK2 inhibitor and a STAT5 inhibi or; (2) a JAK2 

inhibitor and a Src inhibitor; (3) a STAT5 inhibitor and a Src inhibitor; znd (4) a JAK2 

inhibitor, a STAT5 inhibitor, and a Src inhibitor. 

84. 	A method for combining screening for a germ ne deletion 

polymorphism conferring resistance to TKI therapy, and, if the gfrmline deletion. 

polymorphism is found to exist, treatment of a malignancy resi- ant to TKIs in a 

subject comprising the steps of: 

(a) screening for the germline deletion pol 	orphism in a subject 

with a malignancy; and  

(b) if the germline deletion polymorphis 	is found to exist in the 

subject with the malignancy, administering a therapeuf ally effective quantity of a 

therapeutic agent selected from the group consisting 	f dianhydrogalactitol, a 

derivative or analog of dianhydrogalactitol, diacetylo anhydrogalactitol, a derivative or 

analog of diaCetyldianhydrogalactitol, dibromodulc' ol, and a derivative or analog of 

dibromodulcitol to the subject to treat the malign. 	cy. 

85. 	The method of claim 84 w -rein the germline deletion 

polymorphism conferring resistance to TKI the apy is a deletion of 2903 bp located in 

the BIM gene.  

86. 	The method of claim ;4 wherein the germline DNA deletion 

polymorphism causes a splicing variatio 	that leads to expression of an isoform of 

BIM protein that lacks a BH3 domain a . thus inhibits the induction of apoptosis. 

87. 	The method of cl. im 84 wherein the step of screening for the 

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

paired end tag (DNA-PET) analysr-. 

88. 	The method if claim 84 wherein the malignancy is chronic 

myelogenous leukemia (CML). 

89. 	The meth9c1 of claim 84 wherein the malignancy is non small cell 

lung carcinoma (NSCLC). 

90. 	The m •thod of claim 84 wherein the malignancy is triple-

negative breast cancer. 
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91. The method of claim 84 wherein the therapeutic agen is 

selected from the group consisting of dianhydrogalactitol and a derivativ: or analog 

of dianhydrogalactitol. 

92. The method of claim 91 wherein the therapeutic . gent is 

dianhydrogalactitol. 

93. The method of claim 84 wherein the therapeu c agent is • 

selected from the group consisting of diacetyldianhydrogalactitol :nd a derivative or 

analog of diacetyldianhydrogalactitol. 

94. The method of claim 93 wherein the ther. peutic agent is 

diacetyldianhydrogalactitol. 

95. The method of claim 84 wherein the t -rapeutic agent is 

selected from the group consisting of dibromodulcitol an. a derivative or analog of 

dibromodulcitol: 	 ._ 

96. The method of claim 95 wherein 	e therapeutic agent is 

dibromodulcitol.  

97. The method of claim 84 furthe' comprising the step of 

administering a therapeutically effective quantity of a BH3 mimetic to the subject. 

98. The method of claim 97 wh -rein the BH3 mimetic is selected 

from the group consisting of: 

(a) peptides; 

(b) modified peptides; 

(c) terpyridine-based pe dtidomimetios; 

(d) terephthalamide-b..ed peptidomimetics; 

(e) benzoylurea-bas:.. peptidomimetics; 

(f) obatoclax; 

(g) TW37; 

(h) an analog or .erivative of TVV37; 

(i) (-) gossypo , 

(j) gossypol (derivatives; 

(k) isoxazol eine derivatives; 

(I) 	A-385 58; 

(m) an a slog or derivative of A-385358; 

(n) AB '-737; 
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(o) an analog or derivative of ABT-737; 	. 

(p) ABT-263;  
(q) an analog or derivative of ABT-263 

(r) TM-1206; and 

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

99. The method of claim 97 wherein the BH3 mi 	etic is a BH3 • 

mimetic in which binding occurs between a hydrophobic groove an 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 b, a binding partner as 

equivalent to a helical structure on binding to a hydropho. c groove located on a 

binding partner. 

101. The method of claim 97 wherein t - BH3 mimetic is a BH3 

mimetic possessing hydrophobic amino acid residue with a spacing of i, i +3, i + 7, 

and i + 11 that interact at four hydrophobic pockets •n a binding partner for BH3. 

102. The method of claim 98 whey: in the BH3 mimetic is ABT-737. 

103. The method of claim 84 wh: ein the method further comprises 

administering a therapeutically effective quanti 	of a tyrosine kinase inhibitor to the 

subject. 

104. The method of claim 1i.4 wherein the tyrosine kinase inhibitor is 

selected from the group consisting of imat 	ib, bosutinib, nilotinib, and dasatinib. 

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

imatinib. 	 . 

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

selected from the group consisting . 	erlotinib, afatinib, and dacomitinib. 

107. A method for 	e treatment of a malignancy in a subject 

suffering from a malignancy ass• 	ated with a mutation in or a dysregulation of the 

AHII gene comprising the step .f administering a therapeutically effective quantity of 

a therapeutic agent selected f om the group consisting of dianhydrogalactitol, a 

derivative or analog of dian 	drogalactitol, diacetyldianhydrogalactitol, a derivative or 

analog of diacetyldianhydr. galactitol, dibromodulcitol, and a derivative or analog of 

dibromodulcitol to the sue ect to treat the malignancy. 
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108. The method of claim 107 wherein the malignancy is c' ronic 

myelocytic leukemia. 

109. The method of claim 107 wherein the therapeutic . •ent is 

selected from the group consisting of dianhydrogalactitol and a deriv. ive or analog 

of dianhydrogalactitol. 

110. The method of claim 109 wherein the therape i tic agent is 

dianhydrogalactitol. 

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

derivative or analog of dianhydrogalactitol. 

112. The method of claim 111.wherein the derivative or analog of 

dianhydrogalactitol is a derivative of dianhydrogalactitol th t is selected from the 

group consisting of: (i) a derivative of dianhydrogalactitol hat has one or both of the 

hydrogens of the two hydroxyl groups of dianhydrogala titol replaced with lower 

alkyl; (ii) a derivative of dianhydrogalactitol that has o e 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 met yl groups present in 

dianhydrogalactitol and that are attached to the s:me carbons that bear the hydroxyl 

groups replaced with C2-C6  lower alkyl; and (iv) . derivative of dianhydrogalactitol 

that has one or both of the methyl groups pre-ent in dianhydrogalactitol and that are 

attached to the same carbons that bear the 	ydroxyl groups substituted with a halo 

group by replacing a hydrogen of the meth, I group with a halo group. 

113. The method of claim 	07 wherein the therapeutic agent is 

selected from the group consisting of diacetyldianhydrogalactitol and a derivative or 

analog of diacetyldianhydrogalactitol. 

114.. 	The method of . aim 113 wherein the therapeutic agent is 

diacetyldianhydrogalactitol. 

115. The method of claim 113 wherein the therapeutic agent is a 

derivative or analog of diacetylclanhydrogalactitol. 

116. The method of claim 115 wherein the derivative or analog of 

diacetyldianhydrogalactitol i 	a derivative of diacetyldianhydrogalactitol that is 

selected from the group cot sisting of: (i) a derivative of diacetyldianhydrogalactitol 

that has one or both of the methyl groups that are part of the acetyl moieties 

replaced with C2-C6  low r alkyl; (ii) a derivative of diacetyldianhydrogalactitol that 
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has one or both of the hydrogens attached to the epoxide ring replaced wi 	lower 

alkyl; (iii) a derivative of diacetyldianhydrogalactitol that has one or both y 	the methyl 

groups attached to the same carbons that bear the acetyl groups replay -d with C2-C6  

lower alkyl; and (iv) a derivative of diacetyldianhydrogalactitol that ha• one or both of 

the methyl groups that are attached to the same carbons that bear t' e hydroxyl 

groups substituted with a halo group by replacing a hydrogen of th • methyl group 

with a halo group.. 

117. The method of claim 107 wherein the ther..eutic agent is 

selected from the group consisting of dibromodulcitol and a d rivative or analog of 

dibromodulcitol. 

118. The method of claim 117 wherein the 	erapeutic agent is 

dibromodulcitol. 

119. The method of claim 117 wherein 	e therapeutic agent is a 

derivative or analog of dibromodulcitol. 

120. The method of claim 119 wher; n the derivative or analog of 

dibromodulcitol is a derivative of dibromodulcitol t .t is selected from the group 

consisting of: (i) a derivative of dibromodulcitol t It has one or more of the 

hydrogens replaced with lower alkyl; and (ii) a f erivative of dibromodulcitol that has 

one or both of the bromo groups replaced wit' another halo group selected from the 

group consisting of chloro, fluoro, and iodo. 

121. The method of claim 	$7 further comprising the administration of 

a therapeutically effective quantity•of an 	gent that modulates the expression or 

activity of either the AHI1 gene or the A 	11 protein. ' 

122. The method of cl im 121 wherein the agent that modulates the 

expression or activity of either the A 	Ii gene or the AHI1 protein is an agent that 

modulates the expression of the A 	/I gene. 

123. The method cf claim 122 wherein the agent that modulates the 

expression of the AH/1 gene 	adulates the expression of the AH11 gene at the level 

of transcription. 

124. The m- 	od of claim 122 wherein the agent that modulates the 

expression of the AH11 ge,  e modulates the expression of the AH11 gene at the level 

of translation. 
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125. The method of claim 123 wherein the agent that mod 	ates the 

expression of the AHI1 gene at the level of transcription is selected from he group 

consisting of short interfering RNA (siRNA), microRNA (miRNA), and s nthetic 

hairpin RNA (shRNA), antisense nucleic acids, and complementary D A (cDNA). 

126. The method Of claim 125 wherein the agent tha modulates the 

expression of the AHI1 gene at the level of transcription is siRNA. 

127. The method of claim 121 wherein the agent 	at modulates the 
, 

expression or activity of either the AHI1 gene or the AHII prote 	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 (Inds the AHI1 protein. 

129. The method of claim 127 wherein th• agent that inhibits the 

activity of the AHI1 protein is an antibody that specifica y binds a receptor for the 

AHI1 protein. 

130. The method of claim 127 wher- n the agent that inhibits the 

activity of the AHI1 protein is an antagonist of a re,  eptor that specifically binds the 

AHII protein. 

131. The method of claim 127 	erein the agent that modulates the 

expression or activity of either the AH11 gene ar the AHI1 protein is an agent that 

inhibits a transcription factor that has a bind' g site in the AH11 gene promoter. 

132. The method of claim 141 wherein the transcription factor that 

has a binding site in the AHI1 gene promoter is selected from the group consisting of 

RFX1, POU2F1, POU2F1a, Nkx2-5, Ev -1, and RSRFC4. 

133. A method to improve the efficacy and/or reduce the side effects 

of the administration of an alkylating 	exitol derivative for treatment of a malignancy 

selected from a TKI-resistant malls ancy and a malignancy associated with mutation , 

or dysregulation of the AHli gen : comprising the steps of: 

(a) identifying 	t least one factor or parameter associated with the 

efficacy and/or occurrence of 	ide effects of the administration of an alkylating hexitol 

derivative for treatment of a 	KI-resistant malignancy or for treatment of a 

malignancy associated wit 	a mutation in or dysregulation of the AHI1 gene.; and 

(b) mod.  ying the factor or parameter to improve the efficacy and/or 

reduce the side effects 4f the administration of the alkylating hexitol derivative for 
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treatment of the TKI-resistant malignancy or the malignancy associated wi 

mutation in or dysregulation of the AHIl gene. 

134. The method• of claim 133 wherein the malignancy i- a TKI- 

resistant malignancy and wherein the resistance to TKI is due to: (1) . 	least one 

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

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

encoding a product that confers resistance to the therapeutic eff- is of at least one 

TKI, wherein the additional gene in either a wild-type or mutate• state encoding a 

product that confers resistance to the therapeutic effects of at east one TKI is AHI-1, 

and wherein the resistance to at least one TKI is due to a m 	ation in the kinase 

domain of ABL1 protein that is part of a BCR-ABL fusion protein that is a target of 

TKIs. 

135. The method of claim 133 wherein tr e malignancy is a 

malignancy associated with a mutation or dysregulatio 	of the AH11 gene. 

136. The method of claim 135 where' 	the factor or parameter is 

selected from the group consisting of: 

(1) dose modification; 

(2) route of administration; 

' 	 (3) 	schedule of administration; 

(4) indications for us 	; 

(5) selection of dis:ase stage; 

(6) other indicatio s; 

(7) patient sele 	ion; 

(8) patient/dis:ase phenotype; 

(9) patient/di ease genotype; 

(10) pre/pos -treatment preparation 

(11) toxicit 	management; 

(12) pha 	acokinetic/pharmacodynamic monitoring; 

(13) d 	. combinations; 

(14) c emosensitization; 

(15) hemopotentiation; 

(16) post-treatment patient management; 

(17, 	alterhative medicine/therapeutic support; 
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(18) bulk drug product improvements; 

(19) diluent systems; 

(20) . solvent systems; 

(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) biotherapeutic resistance mr,dulation; 

(31) radiation therapy enhance,  ent; 

(32) novel mechanisms of ac •n; 

(33) selective target cell po• 	lation therapeutics; and 

(34) use with an agent en 	.ncing its activity. 

137. 	The method of claim 136 	erein the improvement is made by 

dose modification and the dose modification 1- at least one dose modification 

selected from the group consisting of: 

(a) continuous i.v. ' fusion for hours to days; 

(b) biweekly adm 	istration; 

(c) doses great: r than 5 mg/m2/day; 

(d) progressiv 	escalation of dosing from 1 mg/m2/day based 

on patient tolerance; 

(e) use of ..ffeine to modulate metabolism; 

(f) use o isonazid to modulate metabolism; 

(g) sele ted and intermittent boosting of dosage 

administration; 

(h) a ministration of single and multiple doses escalating 

from 5mg/m2/day via bolus 

(i) oral dosages of below 30 mg/m2; 

(j) oral dosages of above 130 mg/m2; 
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(k) 	oral dosages up to 40 mg/m2  for 3 days and the 

nadir/recovery period of 18-21 days; 

(I) 	dosing at a lower level for an extended pen. • (e.g., 21 

days); 

(m) dosing at a higher level; 

(n) dosing with a nadir/recovery period Ion i,er than 21 days; 

(o) the use of an alkylating hexitol deriva ve as a single 

cytotoxic agent; 

(p) immediate release dosing; 

(q) slow release dosing; and 

• (r) 	controlled release dosing. 

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

route of administration and the route of administration'. at least one route of 
• administration selected from the group consisting of: 	- 

(a) topical administration; 

(b) oral administration; 

(c) slow release oral deliv-ry; • 

(d) intrathecal administration; 

(e) intraarterial administration; 

(f) continuous infusi. n; 

(g) intermittent infu ion; 

(h) intravenous a. 	inistration, such as intravenous 

administration for 30 minutes; 

(i) administration through a longer infusion; 

(j) administration through IV push; and 

(k) intraper oneal administration. ' 

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

schedule of administration and t e schedule of administration is at least one 

schedule of administration sel:cted from the group consisting of: 

(a) d, ily administration; 

(b) eekly administration; 

(c) weekly administration for three weeks; 

(d) biweekly administration; 
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(e) biweekly administration for three weeks with a 	-2 week 

rest period; 

(f) intermittent boost dose administration; and 

(g) daily administration for one week for multi• e 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 east one selection 

of disease stage selected from the group consisting of: 

(a) use in an appropriate disease stage or a TKI-resistant 

malignancy; 

(b) use for newly diagnosed diseasz 

(c) use for recurrent disease;  

(d) use for resistant or refractory • isease; 

(e) use for treatment of an AHI -associated malignancy; 

(f) use for treatment of'triple-' egative breast cancer; and 

(g) use for treatment of met, static disease. 

141. 	The method of claim 136 whe 	in the improvement is made by 

patient selection and the patient selection is a p. lent selection carried out by a 

criterion selected from the group consisting of: 

(a) selecting patients 	ith a disease condition characterized 

by a high level of a metabolic enzyme selec -d from the group consisting of histone 

deacetylase and ornithine decarboxylase; 

(b) selecting pati nts with a low or high susceptibility to a 

condition selected from the group cons' ting of thrombocytopenia and neutropenia; 

(c) selecting •atients intolerant of GI toxicities; 

(d) selectin• patients characterized by over- or under-

expression of a gene selected fro , the group consisting of c-Jun, a GPCR, a signal 

transduction protein, VEGF, a prostate-specific gene, and a protein kinase; 

(e) sel- ting patients based on the BIM co-deletion; and 

(f) se -cting patients based on a mutation in or dysregulation 

of AHII. 

142. 	The 	-thod of claim 136 wherein the improvement is made by 

analysis of patient or dis7ase phenotype and the analysis of patient or disease 

phenotype is carried o 	by a method selected from the group consisting of: 

248 

AMENDED SHEET - IPEA/US 



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

P688 PC00 
"ATENT 

(a) use of a diagnostic tool, a diagnostic technique a 

diagnostic kit, or a diagnostic assay to confirm a patient's particular phe •type; 

(b) use of a method for measurement of a mar -r selected 

from the group consisting of histone deacetylase, omithine decarboxy ase, VEGF, a 

protein that is a gene product of a prostate specific gene, a protein 	at is a gene 

product of jun, a protein kinase, desmoglein-3, and a caspase-der 	ed neo-epitope; 

(c) surrogate compound dosing; and 

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

143. 	The method of claim 136 wherein the im• ovement is made by 

analysis of patient or disease genotype and the analysis of 	atient or disease 

genotype is carried out by a method selected from the gro , p consisting of: 

(a) use of .a diagnostic tool, a diagnostic technique, a 

diagnostic kit, or a diagnostic assay to confirm a patien s particular genotype; 

(b) use of a gene chip; 

(c) use of gene expression . 	alysis; 

(d) use of single nucleotid: polymorphism (SNP) analysis; 

and 

(e) measurement of th- evel of a metabolite or a metabolic 

enzyme. 

144. 	The method of claim 13 	wherein the improvement is made by 

pre/post-treatment preparation and the pr- post-treatment preparation is a method of 

pre/post treatment preparation selected f om the group consisting of: 

(a) the use of cc lchicine or an analog thereof; 

(b) the use of ; uricosuric; 

(c) the use • 	uricase; 

(d) the no 	oral use of nicotinamide; 

(e) the u - of a sustained-release form of nicotinamide; 

(f) the 	se of an inhibitor of poly-ADP ribose polymerase; 

(g) th: use of caffeine; 

(h) t e use of leucovorin rescue; 

(i) nfection control; and 

(j) the use of an anti-hypertensive agent. 
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145. 	The method of claim 136 wherein the improvement is 	ade by 

toxicity management and the toxicity management is a method of toxicity 

management selected from the group consisting of:  
(a) the use of colchicine or an analog thereof; 

(b) the use of a uricosuric; 	 • 

(c) the use of uricase; 

(d) the non-oral use of nicotinamide; 

(e) the use of a sustained-release form hf nicotinamide; 

(f) the use of an inhibitor of poly-ADP ibose polymerise; 

(g) the use of caffeine; 

(h) the use of leucovorin rescue; 

(i) the use of sustained-release . lopurinol; 

(j) the non-oral use of allopurin91; 

(k) the use of bone marrow tr. splants; 

(I) 	the use of a blood cell sti' 	ulant; 

(m) the use of blood or plat: et infusions; 

(n) the administration of . 	agent selected from the group 

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

(o) the application of . pain management technique; 

(p) the administratio, of an anti-inflammatory agent; 

(q) the administratiln of fluids; 

(r) the administr. ion of a corticosteroid; 

(s) the administ ation of an insulin control medication; 

(t) the administration of an antipyretic; 

(u) the admi istration of an anti-nausea treatment; 

(v) the ad 	inistration of an anti-diarrheal treatment; 

(w) the a • 	•inistration of N-acetylcysteine; 

(x) the . dministration of an antihistamine; and 

(y) the administration of agents for reduction of gastric 

toxicity. 

146. 	The m •thod of claim 136 wherein the improvement is made by 

pharmacokinetic/pharrna'odynamic monitoring and the 	' 
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pharmacokinetic/pharmacodynamic monitoring is a method selected from 	e group 

consisting of: 

(a) multiple determinations of blood plasma levy Is; and 

(b) multiple determinations of at least one me 	bolite in blood 

or urine. 

147. 	The method of claim 136 wherein the improv- 	exit is made by 

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

group consisting of: 

(c) use with thymidylate synthetase i 	ibitors; 

(d) use with signal transduction inhi• tors; 

(e) use with cisplatin or platinum a,  alogs; 

(f) use with alkylating agents; 

(g) use with anti-tubulin agents.  

(h) use with antimetabolites; 

(i) use with berberine; 

(j) use with apigenin; 

(k) use with colchicine or .n analog thereof; 

(I) 	use with genistein; 

(m) use with etoposidz- 

(n) use with cytarabi e; 

(o) use with camptothecins; 

(p) use with vinc. alkaloids; 

(q) use with top,,isomerase inhibitors; 

(r) use with 5 	luorouracil; 

(s) use with 	urcumin; 

(t) use war NF-KB inhibitors; 

(u) use w' h rosmarinic acid; 

(v) use 	ith mitoguazone; 

(w) us 	with meisoindigo; 

(x) u.e with imatinib; 

(y) se with dasatinib; 

(z) use with nilotinib; 

(aa, 	use with epigenetic modulators; 
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(ab) 	use with transcription factor inhibitors; 

(ac) 	use with taxol; 

(ad) 	use with homoharringtonine; 

(ae) 	use with pyridoxal; 

(af) 	use with spirogermanium; 

(ag) 	use with caffeine; 

(ah) 	use with nicotinamide; 

(ai) 	use with methylglyoxalbisguanylhyd azone; 

(aj) 	use with Rho kinase inhibitors; 

(ak) 	use with 1,2,4-benzotriazine oxi. -s; 

(al) 	use with an alkyiglycerol; 

(am) 	use with an inhibitor of a Mer, Ax1, or Tyro-3 receptor 

kinase; 

(an) 	use with an inhibitor of AT r" kinase; 

(ao) 	use with a modulator of 	s kinase, Kit kinase, MAP4K4 

kinase, TrkA kinase, or TrkB kinase; 

(ap) 	use with endoxifen; 

(aq) 	use with a mTOR in ibitor; 

(ar) 	use with an inhibit. 	of Mnk1a kinase, Mkn1b kinase, 

Mnk2a kinase, or Mnk2b kinase; 

(as) 	use with a mod 	ator of pyruvate kinase M2; 

(at) 	use with a mo,,ulator of phosphoinositide 3-kinases; 

(au) 	use with a c 	teine protease inhibitor; 

(av) 	use with p -nformin; 

(aw) 	use with •,indbis virus-based vectors; 

(ax) 	use wit 	peptidomimetics that act as mimetics of Smac 

and inhibit IAPs to promote apop a sis; 

(ay) 	use 	ith a Raf kinase inhibitor; 

(az) 	us: with a nuclear transport modulator; 

(ba) 	u•e with an acid ceramidase inhibitor and a choline 

kinase inhibitor; 

(bb) 	use with tyrosine kinase inhibitors; 

(bc 	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) antib.• ies; 

(bf) 	use with histone deacetylase inhibitors; 

(bg) 	use with cannabinoids; 

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

agonists; 

(bi) 	use with inhibitors of BcI-2 or BcI-xL• 

(bj) 	use with Stat3 pathway inhibitors; 

(bk) 	use with inhibitors of polo-like kina e 1 (P1k1); 

(bi) 	use with GBPAR1 activators; 

(bm) 	use with modulators Of serine-t' reonine protein kinase 

and poly(ADP-ribose) polymerase (PARP) activity; 

(bn) 	use with taxanes; 

(bo) 	use with inhibitors of dihyd ofolate reductase; 

(bp) 	use with inhibitors of aro 	atase; 

(bq) 	use with benzimidazole .ased anti-neoplastic agents; 

(br) 	use with an 06-methy guanine-DNA-methyltransferase 

(MGMT) inhibitor; 

(bs) 	use with CCR9 in 	• tors; 

(bt) 	use with acid sp 	ngomyelinase inhibitors; 

(bu) 	use with peptidiimimetic macrocycles; 

(bv) 	use with chol. 	is acid amides; 

(bw) 	use with su • .tituted oxazaphosphorines; 

(bx) 	use with a 	i-TWEAK receptor antibodies; 

(by) 	use with 	n ErbB3 binding protein; 

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

neoplastic compound; 

(ca) 	use 	ith substituted phosphorodiamidates; 

(cb) 	us7 with inhibitors of MEKK protein kinase; 

(cd) 	u•e with COX-2 inhibitors; 

(ce) 	se with cimetidine and a cysteine derivative; 

(cf) 	use with anti-IL-6 receptor antibody; 

(cg 	use with an antioxidant; 
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(ch) 	use with 'an isoxazole inhibitor of tubulin polym,  rization; 

(ci) 	use with PARP inhibitors; 

(cj) 	use with Aurora protein kinase inhibitors; 

(ck) 	use with peptides binding to prostate-spe 	is membrane 

antigen; 

(cl) 	use with CD19 binding agents; 

(cm) 	use with benzodiazepines;.  

(cn) 	use with Toll-like receptor (TLR) agc nists; 

(co) 	use with bridged bicyclic sulfamid:s; 

(cp) 	use with inhibitors of epidermal • owth factor receptor 

kinase;  
(cq) 	use with a ribonuclease of the T2 family having actin- 	 . 

binding activity; 	 . 

(cr) 	use with myrsinoic acid A ,Jr an analog thereof; 

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

(ct) 	use with inhibitors of th' interaction between p53 and 

MDM2; 

(cu) 	use with inhibitors o' the receptor tyrosine kinase MET; 

(cv) 	use with largazole .r largazole analogs; 

(cw) 	use with inhibitor. of AKT protein kinase; 	• 

(cx) 	use with 2'-fluo o-5-methyl-p-L-arabinofuranosyluridine or 

L-deoxythymidine; 

(cy) 	use with HS '90 modulators; 

(cz) 	use with i 	ibitors of JAK kinases; 

(da) 	use with 	hibitors of PDK1 protein kinase; 

(db) 	use wit,  PDE4 inhibitors; 

(de) 	use w h inhibitors of proto-oncogene c-Met tyrosine 

kinase; 

(df) 	us' 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 c• .ctivator 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 CHK2 kina -s; 

(dm) 	use with inhibitors of angiopoietin-like 4 	rotein; 

(dn) 	use with Smo antagonists; 

(do) 	use with nicotinic acetylcholine recep'sr antagonists; 

(dp) 	use with farnesyl protein transferasr inhibitors; 

(dq) 	use with adenosine A3 receptor a tagonists; 

(dr) 	use with a cancer vaccine; 

(ds) 	use with a JAK2 inhibitor; and 

(dt) 	use with a Src inhibitor. 

148. 	The method of claim 136 wherein 	e improvement is made by 

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

group consisting of: 

the 

(i) use with ACE inhibito 

(ii) use with adenosine k 	ase inhibitors; 

(iii) use with adrenal cor ex antagonists; 

(iv) use with AKT path , ay inhibitors; 

(v) use with angiog: esis inhibitors; 

(vi) use with angio• atic steroids; 

(vii) use with anti- ndrogens; 

(viii) use with an -estrogens; 

(ix) use with a ti-hypercalcemia agents; 

(x) use with :poptosis inhibitors; 

(xi) use wit 	All receptor antagonists; 

(xii) use 	th aurora kinase inhibitors; 

(xiii) use 	ith aromatase inhibitors; 

(xiv) us • with bisphosphonates; 

(xv) e with Bruton's tyrosine kinase inhibitors; 

(xvi) use with calcineurin inhibitors; 

(xvii 	use with CaM kinase II inhibitors; 

(xv I) 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 a .rotein or 

lipid kinase activity; . 

(xxii) use with compounds which target, decre se or inhibit the 

activity of a protein or lipid phOsphatase; 

(xxiii) use with compounds which induce ce 	differentiation 

processes; 	 . 

(xxiv) use with cRAF kinase inhibitors; 

(xxv) use with cyclin dependent kinasz inhibitors; 

(xxvi) use with cysteine protease' inhkitors; 

(xxvii) use with DNA intercalators; 

(xxviii) use with DNA strand break- 

(xxix) use with E3 ligase inhibitor.; 

. (xxx) 	use with EDG binders; 

(xxxi) use with endocrine ho 	ones; 

(xxxii) use with farnesyltran 	erase inhibitors; 

(xxxiii) use with Flk-1 kings• 	inhibitors; 

(xxxiv) use Flt-3 inhibitors 	 • 

(xxxv) use with gonado 	lin agonists; 

(xxxvi)heparanase in 	• tors; 

(xxxvii) use wi 	histone deacetylase (HDAC) inhibitors; 

(xxxviii) use th HSP90 inhibitors; 

(xxxix) use ith' IKBa inhibitors; 

(xl) u - with insulin receptor tyrosine kinase inhibitors; • 

(xli)  se with c-Jun N-terminal kinase inhibitors; 

(xlii) use with microtubule binding agents; 

(xliii) use with mitogen-activated protein (MAP) kinase 

inhibitors; 

(xliv) use with MDM2 inhibitors; 

(xlv) use with MEK inhibitors; 

(xlvi) use with methionine aminopeptidase inhibitors; 

(xlv i) 	use with MMP inhibitors; 

256 

AMENDED SHEET - IPEA/US 



PCT/US13/47320 25-04-2014 
	 PCT/US2013/047320 14 0.2014 

P688:PC00 
sATENT 

(xlviii) use with NGFR tyrosine kinase inhibitor-, 

(xlix) use with p38 MAP kinase inhibitors; 

(I) 	use with p56 tyrosine kinase inhibitor •.; 

(Ii) 	use with PDGFR tyrosine kinase in ibitors; 

(Ili) 	use with phosphatidylinositol 3-ki 	:se inhibitors; 

(liii) use with phosphatase inhibitors; 

(liv) use with platinum agents; 

(Iv) 	use with protein phosphatase inhibitors; 
. (Ivi) 	use with PKC inhibitors; 

(Ivii) 	-use with PKC delta kinase inhibitors; 

(Mil) 	use with polyamine synt esis inhibitors; 

(lix) use with proteasome i 	ibitors; 

(lx) use with P.TP1B inhib.  ors; • 

(Ix') 	use with protein tyr..ine kinase inhibitors; 

(Ixii) 	use with SRC fam 	tyrosine kinase inhibitors; 

(Ixiii) 	use with Syk tyr..ine kinase inhibitors; 

(Ixiv) 	use with Janus JAK-2 and/or JAK-3) tyrosine 

kinase inhibitors; 

(lxv) use with inh sitors of Ras oncogenic isoforms; 

(lxvi) use with r: molds; 

(lxvii) use with 	ibonucleotide reductase inhibitors; 

(lxviii) use wit 	RNA polymerase II elongation inhibitors; 

(Ixix) 	use w h S-adenosylmethionine decarboxylase 

inhibitors; 

(Ixx) 	us: with serine/threonine kinase inhibitors; 

(Ixxi) 	u.e with compounds which target, decrease, or 

inhibit the activity or function of s: ine/threonine mTOR kinase; 

(Ixxii) 	use with somatostatin receptor antagonists; 

(Ixxiii) 	use with telomerase inhibitors; 

(Ixxiv) 	use with topoisomerase inhibitors; 

(Ixxv) 	use with VEGFR tyrosine kinase inhibitors; and 

(Ixxvi 	use with RANKL inhibitors. 
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149. 	The method of claim 136 wherein the improvement is 	ade by 

chemosensitization and the chemosensitization comprises the use of an 	lkylating 

hexitol derivative as a chemosensitizer in combination with an agent se -cted from 

the group consisting of: 

' (a) 	topoisomerase inhibitors; 

(b) fraudulent nucleosides; 

(c) fraudulent nucleotides; 

(d) thymidylate synthetase inhibitors; 

(e) signal transduction inhibitors; 

(f) cisplatin or platinum analogs; 

(g) alkylating agents; 

(h) anti-tubulin agents; 

(i) antimetabolites; 

(j) berberine; 

(k) apigenin; 

(I) 	colchicine or an. analog of colchicine; 

(m) genistein; 

(n) etoposide; 

(o) cytarabine; 

(p) camptothecin; 

(q) vinca alkaloids; 

(r) 5-fluorouracil; 

(s) curcumin; 

(t) NE-KB inhi,iitors; 

(u) rosmarin 	acid; and 

(v) mitogu. one. 

150. 	The method 9f claim 136 wherein the improvement is made by 

chemopotentiation and the the 	opotentiation comprises the use of an alkylating 

hexitol derivative as a chemos stentiator in combination with an agent selected from 

the group consisting of: 

(a) raudulent nucleosides; 

(b) fraudulent nucleotides; 

(c) thymidylate synthetase inhibitors; 
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(d) signal transduction inhibitors; 

(e) cisplatin or platinum analogs; 

(f) alkylating agents; 

(g) anti-tubulin agents; 

(h) antimetabolites; 

(i) berberine; 

0) 	apigenin; 

(k) 	colchicine or analogs of colchicine; 

(I) 	genistein; 

(m) etoposide; 

(n) cytarabine; 

(o) camptothecins; 

(p) vinca alkaloids; 

(q) topoisomerase inhibitors; 

(r) 5-fluorouracil; 

(s) curcumin; 

(t) NE-KB inhibitors; 

(u) rosmarinic acid; 

(v) mitoguazone; and 

(w) a biotherapeutic 

151. 	The method of claim 	6 wherein the improvement is made 

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

selected from the group consisting of: 

by 

(a) a therapy associated with pain management; 

(b) nutrition, 	support; 

(c) admini- ration of an anti-emetic; 

(d) an an -nausea therapy; 

(e) ad 	istration of an anti-inflammatory agent; 

(f) ad' 	inistration of an anti-pyretic agent; and 

(g) a *ministration of an immune stimulant. 

152. 	The m •thod of claim 136 wherein the improvement is made 

alternative medicine/post reatment support and the alternative medicine/post- 

treatment support is a 	ethod selected from the group consisting of: 

by 
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(a) hypnosis; 

(b) acupuncture; 

(c) meditation; 

(d) a herbal medication created either synthet 	ally or 

through extraction; and 

(e) applied kinesiology. 

153. 	The method of claim 156 wherein the altern, ive medicine/post-

treatment support is a herbal medication created either synthet ally or through 

extraction and the herbal medication created either synthetic. ly  or through 

extraction is selected from the group consisting of: 

(a) a NF-KB inhibitor; 

(b) a natural anti-inflammatory; 

(c) an immunostimulant; 

(d) an antimicrobial; and 

(e) a flavonoid, isoflavone, • 	flavone. 

154. 	The method of claim 153 whe— in the herbal medication created 

either synthetically or through extraction is a NF- B inhibitor, and the NE-KB inhibitor 

is selected from the group consisting of parthe slide, curcumin, and rosmarinic acid. 

155. 	The method of claim 153 	herein the herbal medication created 

either synthetically or through extraction is . natural anti-inflammatory, and the 

natural anti-inflammatory is selected from 	e group consisting of rhein and 

parthenolide. 

156. 	The method of clai' 	153 wherein the herbal medication created 

either synthetically or through extractr.n is an immunostimulant, and the 

immunostimulant is a product found n or isolated from Echinacea. 

157. 	The method o claim 153 wherein the herbal medication created 

either synthetically or through ex' action is an anti-microbial, and the anti-microbial is 

berberine. 

158. 	The met •d of claim 153 wherein the herbal medication created 

either synthetically or throw• 	extraction is a flavonoid, isoflavone, or flavone, and 

the flavonoid or flavone is 	elected from the group consisting of apigenenin, 

genistein, genistin, 6"-O- 	alonylgenistin, 6"-O-acetylgenistin, daidzein, daidzin, 6"- 
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0-malonyldaidzin, 6"-O-acetylgenistin, glycitein, glycitin, 6"-0-malonylgly 	tin, and 6- 

0-acetylglycitin. 

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

bulk drug product improvement and the bulk drug product improveme t is a bulk 

drug produCt improvement selected from the group consisting of: 

a 

(a) salt formation;  

(b) preparation as a homogeneous cryst. 	structure; 

(c) preparation as a pure isomer; 

(d) increased purity; 

(e) preparation with lower residual solvent content; and 

(f) preparation with lower residual 	eavy metal content. 

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

use of a diluent and the diluent is a diluent selected fro, 	the group consisting of: 

(a) an emulsion; 

(b) dimethylsulfoxide (DMS,); 

(c) N-methylformamide (11' F) 

(d) dimethylformamide (ft 	F) 

(e) dimethylacetamide BMA); 

(f) ethanol; 

(g) benzyl alcohol; 

(h) dextrose-conta 	ing water for injection; 

(i) Cremophor; 

(j) cyclodextrin and 

(k) PEG. 

161. 	The method of , aim 136 wherein the improvement is made by 

use of a solvent system and the s. vent system is a solvent system selected from 

the group consisting of: 

(a) an :. 	ulsion; 

(b) D 	SO; 

(c) F; 

(d) IMF; 

(e) DMA; 

(f) ethanol; 
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(g) benzyl alcohol; 

(h) dextrose-containing water for injection; 

(i) Cremophor; 

(j) PEG; and 

(k) salt systems. 

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

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

consisting of: 

(a) mannitol; 

(b) albumin;  
(c) EDTA; 

(d) sodium bisulfite; 

(e) benzyl alcohol; 

(f) carbonate buffers; 

(g) phosphate buffers; 

(h) PEG; 
/ 	 (i) 	vitamin A; 

(j) vitamin D; 

(k) vitamin E; 

(I) 	esterase inhibitor.; 

(m) cytochrome P4'0 inhibitors; 

(n) multi-drug res 	tance (MDR) inhibitors; 

(o) organic resi 	; 

(p) detergents  
(q) perillyl alcohol or an analog thereof; and 

(r) activate s of channel-forming receptors. 

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

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

consisting of: 

(a) t. •lets; 

(b) apsules; 

(c) topical gels; 

• (d) 	topical creams; 
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(e) patches; 

(f) suppositories; 

(g) lyophilized dosage fills; 

(h) immediate-release formulations; 

(i) slow-release formulations; 

(j) controlled-release formulations; and 

(k) liquid in capsules., 

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

use of dosage kits and packaging and the dosage kits and pa kaging are dosage 

kits and packaging selected from the group consisting of th- use of amber vials to 

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

life stability. 

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

use of a drug delivery system and the drug delivery s 	tern is a drug delivery system 

selected from the group consisting of: 

(a) oral dosage forms; 

(b) nanocrystals; 

(c) nanoparticles; 

(d) cosolvents;  
(e) slurries; 

(f) syrups; 

(g) bioerodible ID. ymers; 

(h) liposomes; 

(I) 	slow-relea e injectable gels; 

(j) microsp 	-res; and 

(k) targetint compositions with epidermal growth factor 

receptor-binding peptides. 

166. 	The metho,, of claim 136 wherein the improvement is made by 

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

selected from the group corp,isting of: 
_ 

(a) . polymer system; 

(b) polylactides; 

(c) polyglycolides; 
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(d) amino acids; 	 . 

(e) peptides; 

(f) multivalent linkers; 

(g) immunoglobulins; 

(h) cyclodextrin polymers; 

(i) modified transferrin; 

(j) hydrophobic or hydrophobic-hydroph.  is polymers; 

(k) conjugates with a phosphonoformi 	acid partial ester; 

(I) 	conjugates with a cell-binding ag- t incorporating a 

charged cross-linker; and 

(m) 	conjugates with (3-glucuronide• through a linker. 

167. 	The method of claim 136 wherein t - improvement is made by 

use of a compound analog and the compound analog . a compound analog 

selected from the group consisting of: 

(a) alteration of side chains o increase or decrease 

lipophilicity; 

(b) addition of an additio' al chemical functionality to alter a 

property selected from the group consisting of 'eactivity, electron affinity, and binding 

capacity; and 

(c) alteration of salt orm. 

168. 	The method of claim 	6 wherein the improvement is made by 

use of a prodrug system and the prodru• system is a prodrug system selected from 

the group consisting of:  
(a) the use of -nzyme sensitive esters; 

(b) the use • 	dimers; 

(c) the us: of Schiff bases; 

(d) the u• e of pyridoxal complexes; 

(e) the 'se of caffeine complexes; 

(f) the use of nitric oxide-releasing prodrugs; 

(g) t e use of prodrugs with fibroblast activation protein a-
cleavable oligopeptides; 
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- 	 (h) 	the use of prodrugs that are products of Teactio 	with an 

acetylating or carbamylating agent; 

(i) the use of prodrugs that are hexanoate conj gates; 

(j) the use of prodrugs that are polymer-agen conjugates; 

and 

(k) the use of prodrugs that are subject to ,-dox activation. 

169. 	The method of claim 136 wherein the impro -ment is made by 

use of a multiple drug system and the multiple drug system is . multiple drug system 

selected from the group consisting of: 

(a) 	inhibitors of multi-drug resistanc: 

(b) specific drug resistance inhibit. s; 

(c) . specific inhibitors of selective -nzymes; 

(d) signal transduction inhibitor-, 

(e) meisoindigo; 

(f) imatinib; 

(g) hydroxyurea; 

(h) dasatinib; 

(i) capecitabine; 

(j) nilotinib; 

(k) repair inhibition ..ents; and 

(I) 	topoisomerase nhibitors with non-overlapping side 

effects. 

170. 	The method of clai, 	136 wherein the improvement is made by 

biotherapeutic enhancement and the ,, °therapeutic enhancement is be performed 

by use in combination as sensitizer 	potentiators with a therapeutic agent or 

technique that is a therapeutic ag - 	t or technique selected from the group consisting 

of: 

(a) biological response modifiers; 

(b) ,.kines; 
. 	

• (c) I mphokines; 

(d) therapeutic antibodies; 

(e) antisense therapies; 

(f) gene therapies; 	 . 
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(g) ribozymes; and 

(h) RNA interference. 

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

use of biotherapeutic resistance modulation and the biotherapeutic re'. stance 

modulation is use against a TKI-resistant malignancy also resistant • a therapeutic 

agent or technique selected from the group consisting of: 

(a) biological response modifiers; 

(b) cytokines; 

(c) lymphokines; 

(d) therapeutic antibodies; 

(e) antisense therapies; 

(f) gene therapies; 

(g) ribozymes; and 

(h) RNA interference. 	 • 

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

use of biotherapeutic resistance modulation and t - biotherapeutic resistance 

modulation is use against a malignancy associated with dysregulation of the AH11 

gene that is also resistant to a therapeutic age 	or technique selected from the 

group consisting of: 

(a) biological respo .e modifiers; 

(b) cytokines; 

(c) lymphokines; 

(d) therapeuticantibodies; 

(e) • 	antisense 	erapies; 

(f) gene the apies; 

• (g) 	ribozy 	es; and 

(h) 	RNA • terference. 

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

radiation therapy enhancemer t and the radiation therapy enhancement is a radiation 

therapy enhancement agen or technique selected from the group consisting of: 

(a) use with hypoxic cell sensitizers; 

(b) use with radiation sensitizers/protectors; 

(c) use with photosensitizers; 
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(d) use with radiation repair inhibitors; 

(e) use with thiol depleting agents; 

(f) use with vaso-targeted agents; 

(g) use with DNA repair inhibitors; 

(h) use with radioactive seeds; 

(i) use with radionuclides; 

(j) use with radiolabeled antibodies; and 

(k) use with brachytherapy. 

174. 	The method of claim 136 wherein the in'', ovement is by use of 

a novel mechanisM of action and the novel mechanism of a' tion 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) agents that affect vascula 	re; 

(c) agents that promote vasbdilation; 

(d) oncogenic targeted ag: ts; 

(e) signal transduction in,  ibitors; 

(f) agents inducing EG' R inhibition; 

(g) agents inducing Pf•tein Kinase C inhibition; 

(h) agents inducing 	hospholipase C downregulation; 

(i) agents includinl jun downregulation; 

(j) agents modul:ting expression of histone genes; 

(k) agents mod ilating expression of VEGF; 
. 	 (I) 	agents mo•ulating expression of ornithine decarboxylase; 

(m) agents 	•dulating expression of jun D; 

(n) agents 	odulating expression of v-jun; 

(o)' 	agent. modulating expression of GPCRs; 

(p) age r ts modulating expression of protein kinase A; 

(q) ag •nts modulating expression of protein kinases other 

than protein kinase A; 

(r) agents modulating expression of telomerase; 

(s) agents modulating expression of prostate specific genes; 

and 
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(t) 	agents modulating expression of histone dead:. ylase. 

175. 	The method of claim 136 wherein the improvement r. made by 

use of selective target cell population therapeutics and the use of selec ve target cell 

population therapeutics is a use selected from the group consisting of 

(a) use against radiation sensitive cells; 

(b) use against radiation resistant cells; an 

(c) use against energy depleted cells. 

176. 	The method of claim 136 wherein the imprr,vement is made by 

use with an agent to enhance the activity of the alkylating he 	of derivative and the 

agent to enhance the activity of the alkylating hexitol derivaf e is selected from the 

group consisting of: 

(a) nicotinamide; 

(b) caffeine; 

(c) tetandrine; and 

(d) berberine. 

177. 	A composition to improve the 	fficacy and/or reduce the side 

effects of suboptimally administered drug therap 	employing an alkylating hexitol 

derivative for the treatment of a TKI resistant malignancy or a malignancy associated 

with mutation in or dysregulation of the AH/1 • ene comprising an alternative selected 

from the group consisting of: 

(a) a therapeutically effe 	ive quantity of a modified alkylating 

hexitol derivative or a derivative, analog, •r prodrug of an alkylating hexitol derivative 

or a modified alkylating hexitol derivativ-, wherein the modified alkylating hexitol 	. 

derivative or the derivative, analog or .rod rug of the modified alkylating hexitol 

derivative possesses increased ther:peutic efficacy or reduced side effects for 

treatment of a TKI-resistant malig :ncy or a malignancy associated with mutation in 

or dysregulation of the AHI1 gen: as compared with an unmodified alkylating hexitol 

derivative; 

(b) a compo- tion comprising: 

(I) 	. therapeutically effective quantity of an alkylating hexitol 

derivative, a modified alkylating hexitol derivative, or a derivative, analog, or prodrug 

of an alkylating hexitol d: ivative or a modified alkylating hexitol derivative; and 
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(ii) 	at least one additional therapeutic agent, thera.eutic 

agent subject to chemosensitization, therapeutic agent subject to chemo aotentiation, 

diluent, excipient, solvent system, or drug delivery system, wherein the composition 

possesses increased therapeutic efficacy or reduced side effects for 	eatment of a 

TKI-resistant malignancy or a malignancy associated with mutation • 	or 

dysregulation of the AHIl gene as compared with an unmodified . 	ylating hexitol 

derivative; 

(c) a therapeutically effective quantity of an al ylating hexitol 

derivative, a modified alkylating hexitol derivative, or a deriva ve, analog, or prodrug 

of an alkylating hexitol derivative or a modified alkylating he itol derivative that is 

incorporated into a dosage form, wherein an alkylating he 	tol derivative, a modified 

alkylating hexitol derivative, or a derivative, analog, or pr drug of an alkylating hexitol 

derivative or a modified alkylating hexitol derivative inc• rporated into the dosage 

form possesses increased therapeutic efficacy or red ced side effects for treatment 

of a TKI-resistant malignancy or a malignancy ass°• ated with mutation in or 

dysregulation of the AHIl gene as compared with 	n unmodified alkylating hexitol 

derivative; 

(d) a therapeutically effective • 	antity of an alkylating hexitol 

derivative, a modified alkylating hexitol deriva 	e, or a derivative, analog, or prodrug 

of an alkylating hexitol derivative or a modifi:d alkylating hexitol derivative that is 

incorporated into a dosage kit and packagir g, wherein an alkylating hexitol 

derivative, a modified alkylating hexitol d: ivative, or a derivative, analog, or prodrug 

of an alkylating hexitol derivative or a m edified alkylating hexitol derivative 

incorporated into the dosage kit and p ,ckaging possesses increased therapeutic 

efficacy or reduced side effects for tr •atment of a TKI-resistant malignancy or a 

malignancy associated with mutationin or dysregulation of the AHIl gene as 

compared with an unmodified alk 	sting hexitol derivative; and 

(e) a therapeut 	ally effective quantity of an alkylating hexitol 

derivative, a modified alkylatin 4 hexitol derivative, or a derivative, analog, or prodrug 

of an alkylating hexitol deriv. ive.or a modified alkylating hexitol derivative that is 

subjected to a bulk drug pr.duct improvement, wherein the an alkylating hexitol 

derivative, a modified alky ating hexitol derivative, or a derivative, analog, or prodrug 

of an alkylating hexitol d •rivative or a modified alkylating hexitol derivative subject to 
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the bulk drug product improvement possesses increased therapeutic effic. y or 

reduced. side effects for treatment of a TKI-resistant malignancy or a mal .. nancy 

associated with mutation in or dysregulation of the AHI1 gene as comp. red with an 

unmodified alkylating hexitol derivative. 

178. The composition of claim 177 wherein the corn. •sition 

possesses increased therapeutic efficacy or reduced side effects fir treatment of a 

TKI-resistant malignancy and wherein the resistance to TKI is du 	to: (1) at least one 

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

presence of at least one additional gene in either a wild-type • 	mutated state 

encoding a product that confers resistance to the therapeuti' effects of at least one 

TKI, wherein the additional gene in either a wild-type or m 	ated state encoding a 

product that confers resistance to the therapeutic effects 	f at least one TKI is AHI-1, 

and wherein the resistance to at least one TKI is due too mutation in the kinase 

domain of ABL1 protein that is part of a BCR-ABL fusiln protein that is a target of 

TKIs. 	• 

179. The composition of claim 177 	herein the composition 

possesses increased therapeutic efficacy or redu ed side effects for treatment of a 

malignancy associated with mutation in or dysr:Dulation of the AHII gene. 

180. The composition of claim 	77 wherein the composition 

comprises a drug combination comprising: 

(i) an alkylating hexitol d- ivative, a modified alkylating hexitol 

derivative, or a derivative, analog, or pro. ug  of an alkylating hexitol derivative or a 

modified alkylating hexitol derivative; an 

(ii) an additional ther. peutic agent selected from the group 

consisting of:  

(a) topoiso 	erase inhibitors; 

(b) fraudu -nt nucleosides; 

(c) frau. 	lent nucleotides; 

(d) thy,  idylate synthetase inhibitors; 

(e) srinal transduction inhibitors; 

(f) splatin or platinum analogs; 

(g) alkylating agents; 	- 

(h) anti-tubulin agents; 
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(i) antimetabolites; 

(j) berberine; 

(k) apigenin; 

(I) 	amonafide; 

(m) vinca alkaloids; 

(n) 5-fluorouracil; 

(o) curcumin;  

(p) NF-KB inhibitors; 

(q) rosmarinic acid; 

(r) mitoguazone; 

(s) tetrandrine; ' 

(t) a JAK2 inhibitor; 

(u) a STAT5 inhibitor; and 

(v) a Src inhibitor. 

181. 	The composition of claim 177 	erein the composition 

comprises a drug combination comprising: 

(a) an alkylating hexitol derivati e, a modified alkylating hexitol 

derivative, or a derivative, analog, or prodrug o' an alkylating hexitol derivative or a 

modified alkylating hexitol derivative; and 

(b) a BH3 mimetic. 

182. 	The composition of cl, im 181 wherein the BH3 mimetic is a BH3 

mimetic selected from the group consisti' g of: 

(i) peptides; 

(ii) modified p•ptides; 

(iii) terpyridi 	--based peptidomimetics; 

(iv) terepht alamide-based peptidomimetics; 

(v) benz• 	urea-based peptidomimetics; 

(vi) oba •clax; 

(vii) 37; 

(viii) . 	analog or derivative of TW37; 

(ix) -) gossypol; 

(x) gossypol derivatives; 

(xi) 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 the composition 

comprises a drug combination comprising: 

(a) an alkylating hexitol derivative, a mod ied alkylating hexitol 

derivative, or a derivative, analog, or prodrug of an alkyl. ing hexitol deriVative or a 

modified alkylating hexitol derivative; and 

(b) an agent that modulates the expr •ssion of the AHI1 gene or 

modulates the activity of AHI1 protein. 

184. 	The composition of claim 177 	herein the composition 

comprises a drug combination comprising: 

(a) an alkylating.hexitol deriva ve, a modified alkylating hexitol 

derivative, or a derivative, analog, or prodrug if an alkylating hexitol derivative or a 

modified alkylating hexitol derivative; 

(b) an agent that modulates the expression of the AHI1 gene or 

modulates the activity of AHI1 protein; a 	• 

(c) a BH3 mimetic. 

185. 	The composition 9f claim 177 wherein the composition 

comprises: 

(a) an alkylating 	-xitol derivative, a modified alkylating hexitol 

derivative, or a derivative, analo• 	or prodrug of an alkylating hexitol derivative or a 

modified alkylating hexitol derivative; and 

(b) a therape tic agent subject to chemosensitization selected from 

the group consisting of: 

(I) 	opoisomerase inhibitors; 

(ii) fraudulent nucleosides; 

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

(v) signal transduction inhibitors; 

(vi) cisplatin or platinum analogs; 

(vii) alkylating agents; 

(viii) anti-tubulin agents; 

(ix) antimetabolites; 
• (x) berberine; 

(xi) apigenin; 

(xii) colchicine or an analog of colchici 	- 

(xiii) genistein; 

(xiv) etoposide; 

(xv) cjrtarabine; 

(xvi) camptothecin; 

(xvii) vinca alkaloids; 

(xviii) 5-fluorouracil; 

(xix) curcumin; 

(xx) NF-KB inhibitors; 

(xxi) rosmarinic acid; and 

(xxii) mitoguazone; 	 . 

wherein the alkylating hexitol derivative, a 	adified alkylating hexitol derivative, or a  
derivative, analog, or prodrug of an alkylat 	g hexitol derivative or a modified 

•alkylating hexitol derivative acts as a the 	osensitizer. 

' 	186. 	The composition of claim 177 wherein the composition 

comprises:  
(a) an alkylating he itol derivative, a modified alkylating hexitol 

derivative, or a derivative, analog, ar prodrug of an alkylating hexitol derivative or a 

modified alkylating hexitol deriva ve; and 

(b) a therapeu' c agent subject to chemopotentiation selected from 

the group consisting of: 

(i) tcpoisomerase inhibitors; 

(ii) raudulent nucleosides; 

(iii) fraudulent nucleotides; 

(iv) thymidylate synthetase inhibitors; 
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(v) signal transduction inhibitors; 

(vi) cisplatin or platinum analogs; 

(vii) alkylating agents; 

(viii) anti-tubulin agents; 

(ix) antimetabolites; 

(x) berberine; 

(xi) apigenin; 
i 

(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 modifier alkylating hexitol derivative, or a 

derivative, analog, or prodrug of an alkylating he Ito' derivative or a modified 

alkylating hexitol derivative acts as a chemopo -ntiator. 

187. 	The composition of clim 	77 wherein the alkylating hexitol 

derivative, a modified alkylating hexitol derivative, or a derivative, analog, or prodrug 

of an alkylating hexitol derivative or a mod' ied alkylating hexitol derivative is 

subjected to a bulk drug product improve 	ent, wherein the bulk drug product 

improvement is selected from the grou• consisting of: 

(i) salt format • 	, 

(ii) preparation as a homogeneous crystal structure; 

(iii) prepar. ion as a pure isomer; 

(iv) incre..ed purity;  
(v) pre•:ration with lower residual solvent content; and 

(vi) or: •aration with lower residual heavy metal content. 

188. 	The co r position of claim 177 wherein the composition 

comprises an alkylating he itol derivative, a modified alkylating hexitol derivative, or 

a derivative, analog, or p •drug of an alkylating hexitol derivative or a modified 
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alkylating hexitol derivative and a diluent, wherein the diluent is selected from the 

group consisting of: 

(i) an emulsion; 

(ii) dimethylsulfoxide (DMSO); 

(iii) N-methylformamide (NMF) 

(iv) dimethylformamide (DMF) 

(v) dimethylacetamide (DMA); 

(vi) ethanol; 

(vii)' 	benzyl alcohol; 

(viii) dextrose-containing water for inj: tion; 

(ix) Cremophor; 

(x) cyclodextrins; and 

(xi) PEG. 

189. 	The composition of claim 177 wh rein the composition 

comprises an alkylating hexitol derivative, a modifies alkylating hexitol derivative, 

a derivative, analog, or prodrug of an alkylating he itol derivative or a modified 

alkylating hexitol derivative and a solvent system wherein the solvent system is 

selected from the group consisting of: 

or 

(i) an emulsion; 

(ii) DMSO; 

(iii) NMF; 

(iv) DMF; 

(v) DMA; 

(vi) ethanol; 

(vii) benzyl alrohol; 

(viii) dextrose -containing water for injection; 

(ix) Crem. phor; 

(x) PE 	, and 

(xi) sal systems. 

190. 	The co 	position of claim 177 wherein the composition 

comprises an alkylating he itol derivative, a modified alkylating hexitol derivative, 

a derivative, analog, or prodrug of an alkylating hexitol derivative or a modified 
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alkylating hexitol derivative and an excipient, wherein the excipient is 

the group consisting of: 

sele ►  ed from 

(i) mannitol; 

(ii) albumin; 

(iii) EDTA; 

(iv) sodium bisulfite; 

(v) benzyl alcohol; 

(vi) carbonate buffers; 

(vii) phosphate buffers; 

(viii) PEG; 

(ix) vitamin A; 

(x) vitamin D; 

(xi) vitamin E; 

(xii) esterase inhibitors; 

(xiii) cytochrome P450 inhibit. rs; 

(xiv) multi-drug resistance ( 	DR) inhibitors; 

(xv) organic resins; 

(xvi) detergents; 
, 

(xvii) perillyl alcohol or 	analog thereof; and 

(xviii) activators of cha,  nel-forming receptors. 

191. The composition of cl, am 177 wherein the alkylating hexitol 

derivative, modified alkylating hexitol der 	ative, or derivative', analog, or prodrug of 

an alkylating hexitol derivative or modif -d alkylating hexitol derivative is incorporated 

into a dosage form selected from the ,iroup consisting of: 

(i) tablets; 

(ii) capsul: 

(iii) topic. 	gels; 

(iv) topi► al creams; 

(v) pa ches; 

(vi) s ppositories; 

(vii) yophilized dosage fills; 

(viii) immediate-release formulations; 

(ix) slow-release formulations; 
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(x) controlled-release formulations; and 

(xi) liquid in capsules. 

192. 	The composition of claim 177 wherein the alkylati 	• hexitol 

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

an alkylating hexitol derivative or modified alkylating hexitol derivati e is incorporated 

into a dosage kit and packaging selected from the group consistin 	of amber vials to 

protect from light and stoppers with specialized coatings to impr• e shelf-life 

stability. 

193. 	The composition of claim 177 wherein th 	composition 

comprises: 

(a) an alkylating hexitol derivative, modifi d.alkylating hexitol 

derivative, or derivative, analog, or prodrug of an alkylati g hexitol derivative or 

modified alkylating hexitol derivative; and 

(b) a drug delivery system, wherein 	e drug delivery system is 

selected from the group consisting of: 

(i) oral dosage forms; 

(ii) nanocrystals; 

(iii) nanoparticles; 

(iv) cosolvents; 

(v) - 	slurries; 

(vi) syrups; 

(vii) bioerodible .• ymers; 

(viii) liposomes; 

(ix) slow-relea e injectable gels; 

(x) microsp -res; and 

(xi) . 	targeti 	• compositions with epidermal growth factor 

receptor-binding peptides. 

194. 	The corn.. ition of claim 177 wherein the therapeutic agent is a 

modified alkylating hexitol der ative, and the modification is selected from the group 

consisting of: 

(a) 	-Iteration of side chains to increase or decrease 

lipophilicity; 
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(b) addition of an additional chemical functionality ti alter a 

property selected from the group consisting of reactivity, electron affinity, :nd binding 

capacity; and 

(c) alteration of salt form. 

195. 	The composition of claim 177 wherein therapeu' c agent is an 

alkylating hexitol derivative, modified alkylating hexitol derivative, • 	derivative, 

analog, or prodrug of an alkylating hexitol derivative or modified . kylating hexitol 

derivative and the therapeutic agent is present in the compositif n in a drug 

conjugate form selected from the group consisting of: 

(i) 	a polymer system; 

.(ii) 	polylactides; 

(iii) polyglycolides; 

(iv) amino acids; 

(v) peptides; 

(vi) multivalent linkers; 

(vii) immunoglobulins; 

(viii) cyclodextrin polymers 

(ix) modified transferrin.  

(x) . hydrophobic or hy' rophobic-hydrophilic polymers; 

(xi) conjugates with . phosphonoformic acid partial ester; 

(xii) conjugates wit 	a cell-binding agent incorporating a 

charged cross-linker; and 

(xiii) conjugates 	ithp-glucuronides through a linker. 

196. 	The composition if claim 177 wherein the therapeutic agent is 

an alkylating hexitol derivative, mod' ied alkylating hexitol derivative, or derivative or 

analog of an alkylating hexitol den ative or modified alkylating hexitol derivative and 

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

is selected from the group con 	ting of: 

(i) en yme sensitive esters; 

(ii) • mers; 

(iii) chiff bases;.  

(iv) pyridoxal complexes; 

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

(vii) prodrugs with fibroblast activation protein a-c -avable 

oligopeptides 	• 

(viii) products of reaction with an acylating or c rbamylating 

agent; 

(ix) hexanoate conjugates; 

(x) polymer-agent conjugates; and 	. 

(xi) prodrugs that are subject to redox . tivation. 

197. 	The composition of claim 177 wherein thr therapeutic agent is 

an alkylating hexitol derivative, modified alkylating hexitol d: ivative, or derivative, 

analog, or prodrug of an alkylating hexitol derivative or mo ified alkylating hexitol 

derivative and the composition further comprises at leas one additional therapeutic 

agent to form a multiple drug system, wherein the at le. st one additional therapeutic 

agent is selected from the group consisting of: 

(i) an inhibitor of multi-drug 	esistance; 

(ii) a specific drug resistan e inhibitor; 

(iii) a specific inhibitor of . selective enzyme; 

(iv) a signal transductio 	inhibitor; 

(v) an inhibitor of a re'-air enzyme; and 

(vi) a topoisomerase nhibitor with non-overlapping side 

effects. 

198. 	The composition of *aim 177 wherein the alkylating hexitol 

derivative is selected from the group co sisting of dianhydrogalactitol, a derivative or 

analog of dianhydrogalactitol, diacetyl i ianhydrogalactitol, a derivative or analog of 

diacetyldianhydrogalactitol, dibromo,, ulcitol, and a derivative or analog of 

dibromodulcitol.  
199. 	The compose ion of claim 198 wherein the alkylating hexitol 

derivative is dianhydrogalactitol 

200. 	The corn..sition of claim 198 wherein the alkylating hexitol 

derivative is a derivative or . 	alog of dianhydrogalactitol. 

201. 	The c. 	position of claim 200 wherein the derivative or analog of 

dianhydrogalactitol is a d: rivative 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 dianhydrogalactitol replaced with •wer 

alkyl; (ii) a derivative of dianhydrogalactitol that has one or more of the h •rogens 

attached to the two epoxide rings replaced with lower alkyl; (iii) a deriva we of 

dianhydrogalactitol that has one or both of the methyl groups present 	' 

dianhydrogalactitol and that are attached to the same carbons that • -ar the hydroxyl 

groups replaced with C2-C6  lower alkyl; and (iv) a derivative of dia 	ydrogalactitol 

that has one or both of the methyl groups present in dianhydroga 	ctitol and that are 

attached to the same carbons that bear the hydroxyl groups su r stituted with a halo 

group by replacing a hydrogen of the methyl group with a hal. group. 

202. The composition of claim 198 wherein t e alkylating hexitol 

derivative is diacetyldianhydrogalactitol. 

203. The composition of claim 198 where 	the alkylating hexitol 

derivative is a derivative or analog of diacetyldianhydro alactitol. 

204. The composition of claim 203 wh:rein the derivative or analog of 

diacetyldianhydrogalactitol is a derivative of diacetylr ianhydrogalactitol that is 

selected from the group consisting of: (i) a derivati - of diacetyldianhydrogalactitol • 

that has one or both of the methyl groups that ar; part of the acetyl moieties 

replaced with C2-C6  lower alkyl; (ii) a derivative ,if diacetyldianhydrogalactitol that 

has one or both of the hydrogens attached to 	e epoxide ring replaced with lower 

alkyl; (iii) a derivative of diacetyldianhydroga :ctitol that has one or both of the methyl 

groups attached to the same carbons that v ear the acetyl groups replaced with C2-C6 

lower alkyl; and (iv) a derivative of diace 	dianhydrogalactitol that has one or both of 

the methyl groups that are attached to tr e 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 compositi' n of claim 198 wherein the alkylating hexitol 

derivative is dibromodulcitol. 

206. The composition of claim 198 wherein the alkylating hexitol 

derivative is a derivative or an log of dibromodulcitol. 

207. The co 	••sition of claim 206 wherein the derivative or analog of 

dibromodulcitol is derivativ: of dibromodulcitol that is selected from the group 

consisting of: (i) a derivat 	e of dibromodulcitol that has one or more of the 

hydrogens replaced wit 	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 selectee 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) 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 in 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 medicament comprises a therapeutically effective quantity of an alkylating hexitol
derivative, wherein the additional gene in either a wild-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 a BCR-ABL fusion protein that is a target of TKIs.

2. The method of claim 1 wherein the AHI-1 gene is mutated as the result of
a proviral 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,
diacetyldianhydrogalactitol, 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
dianhydrogalactitol.

5. The method of claim 4 wherein the alkylating hexitol derivative is
dianhydrogalactitol.

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:

(a) peptides;
(b) modified peptides;
(c) terpyridine-based peptidomimetics;
(d) terephthalamide-based peptidomimetics;
(e) benzoylurea-based peptidomimetics;
(f) obatoclax;
(g) TW37;
(h) an analog or derivative of TW37;
(i) (-) gossypol;
(j) gossypol derivatives;
(k) isoxazolidine derivatives;
(l) A-385358;
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(m) an analog or derivative of A-385358;
(n) ABT-737;
(o) an analog or derivative of ABT-737;
(p) ABT-263;
(q) an analog or derivative of ABT-263;
(r) TM-1206; and
(s) 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 a tyrosine kinase inhibitor, a JAK2
inhibitor, and a STAT5 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 a therapeutic agent selected from the group consisting of
dianhydrogalactitol, a derivative or analog of dianhydrogalactitol, diacetyldianhydrogalactitol, a
derivative or analog of diacetyldianhydrogalactitol, 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 dianhydrogalactitol and a derivative or analog of dianhydrogalactitol.

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

13. The method of claim 9 wherein the germline DNA deletion polymorphism
causes a splicing variation that leads to expression of an isoform of BIM protein that lacks a BH3
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. The method 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 a BH3 domain and thus inhibits the induction of apoptosis.

15. The method of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of a BH3 mimetic.

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

(a) peptides;
(b) modified peptides;
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(c) terpyridine-based peptidomimetics;
(d) terephthalamide-based peptidomimetics;
(e) benzoylurea-based peptidomimetics;
(f) obatoclax;
(g) TW37;
(h) an analog or derivative of TW37;
(i) (-) gossypol;
(j) gossypol derivatives;
(k) isoxazolidine derivatives;
(l) A-385358;
(m) an analog or derivative of A-385358;
(n) ABT-737;
(o) an analog or derivative of ABT-737;
(p) ABT-263;
(q) an analog or derivative of ABT-263;
(r) TM-1206; and
(s) an analog or derivative of TM-1206.

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

18. The method 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. The method 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-morpholinophenylamino)pyrimidin-4-yl)benzamide
(CYT387), baricitinib, (S,E)-3-(6-bromopyridin-2-yl)-2-cyano-N-(1-phenylethyl)acrylamide
(WP1066), S-ruxolitinib, N-tert-butyl-3-(5-methyl-2-(4-(4-methylpiperazin-1-
yl)phenylamino)pyrimidin-4-ylamino)benzenesulfonamide (TG101209), 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-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 (LY2784544), 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)pyrimidin-4-ylamino)benzenesulfonamide (TG101348).
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21. The method of claim 9 wherein the medicament further comprises a
therapeutically effective quantity of a STAT5 inhibitor.

22. The method of claim 21 wherein the STAT5 inhibitor is selected from the
group consisting of N′-((4-oxo-4H-chromen-3-yl)methylene)nicotinohydrazide and pimozide. 

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

24. The method of claim 23 wherein the Src inhibitor 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-pyrazolo[3,4-d]pyrimidin-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 a therapeutic agent selected from the group consisting of dianhydrogalactitol, a
derivative or analog of dianhydrogalactitol, diacetyldianhydrogalactitol, a derivative or analog of
diacetyldianhydrogalactitol, dibromodulcitol, and a derivative or analog of dibromodulcitol.

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

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

28. The method 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. The method of claim 28 wherein the agent that modulates 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. The method of claim 28 wherein the agent that modulates 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. The method of claim 1, 9, or 25 wherein the medicament is a drug
combination further comprising a therapeutic agent selected from the group consisting of:

(a) thymidylate synthetase inhibitors;
(b) signal transduction inhibitors;
(c) cisplatin or platinum analogs;
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(d) alkylating agents;
(e) anti-tubulin agents;
(f) antimetabolites;
(g) berberine;
(h) apigenin;
(i) colchicine or an analog thereof;
(j) genistein;
(k) etoposide;
(l) cytarabine;
(m) camptothecins;
(n) vinca alkaloids;
(o) topoisomerase inhibitors;
(p) 5-fluorouracil;
(q) curcumin;
(r) NF-B inhibitors;
(s) rosmarinic acid;
(t) mitoguazone;
(u) meisoindigo;
(v) imatinib;
(w) dasatinib;
(x) nilotinib;
(y) epigenetic modulators;
(z) transcription factor inhibitors;
(aa) taxol;
(ab) homoharringtonine;
(ac) pyridoxal;
(ad) spirogermanium;
(ae) caffeine;
(af) nicotinamide;
(ag) methylglyoxalbisguanylhydrazone;
(ah) Rho kinase inhibitors;
(ai) 1,2,4-benzotriazine oxides;
(aj) an alkylglycerol;
(ak) an inhibitor of a Mer, Ax1, or Tyro-3 receptor kinase;
(al) an inhibitor of ATR kinase;
(am) a modulator of Fms kinase, Kit kinase, MAP4K4 kinase, TrkA

kinase, or TrkB kinase;
(an) endoxifen;
(ao) a mTOR inhibitor;
(ap) an inhibitor of Mnk1a kinase, Mkn1b kinase, Mnk2a kinase, or

Mnk2b kinase;
(aq) a modulator of pyruvate kinase M2;
(ar) a modulator of phosphoinositide 3-kinases;
(as) a cysteine protease inhibitor;
(at) phenformin;
(au) Sindbis virus-based vectors;
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(av) peptidomimetics that act as mimetics of Smac and inhibit IAPs to
promote apoptosis;

(aw) a Raf kinase inhibitor;
(ax) a nuclear transport modulator;
(ay) an acid ceramidase inhibitor and a choline kinase inhibitor;
(az) tyrosine kinase inhibitors;
(ba) anti-CS1 antibodies;
(bb) inhibitors of protein kinase CK2;
(bc) anti-guanylyl cyclase C (GCC) antibodies;
(bd) histone deacetylase inhibitors;
(be) cannabinoids;
(bf) glucagon-like peptide-1 (GLP-1) receptor agonists;
(bg) inhibitors of Bcl-2 or Bcl-xL;
(bh) Stat3 pathway inhibitors;
(bi) inhibitors of polo-like kinase 1 (Plk1);
(bj) GBPAR1 activators;
(bk) modulators of serine-threonine protein kinase and poly(ADP-

ribose) polymerase (PARP) activity;
(bl) taxanes;
(bm) inhibitors of dihydrofolate reductase;
(bn) inhibitors of aromatase;
(bo) benzimidazole-based anti-neoplastic agents;
(bp) an O6-methylguanine-DNA-methyltransferase (MGMT) inhibitor;
(bq) CCR9 inhibitors;
(br) acid sphingomyelinase inhibitors;
(bs) peptidomimetic macrocycles;
(bt) cholanic acid amides;
(bu) substituted oxazaphosphorines;
(bv) anti-TWEAK receptor antibodies;
(bw) an ErbB3 binding protein;
(bx) a glutathione S-transferase-activated anti-neoplastic compound;
(by) substituted phosphorodiamidates;
(bz) inhibitors of MEKK protein kinase;
(ca) COX-2 inhibitors;
(cb) cimetidine and a cysteine derivative;
(cc) anti-IL-6 receptor antibody;
(cd) an antioxidant;
(ce) an isoxazole inhibitor of tubulin polymerization;
(cf) PARP inhibitors;
(cg) Aurora protein kinase inhibitors;
(ch) peptides binding to prostate-specific membrane antigen;
(ci) CD19 binding agents;
(cj) benzodiazepines;
(ck) Toll-like receptor (TLR) agonists;
(cl) bridged bicyclic sulfamides;
(cm) inhibitors of epidermal growth factor receptor kinase;
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(cn) a ribonuclease of the T2 family having actin-binding activity;
(co) myrsinoic acid A or an analog thereof;
(cp) inhibitors of a cyclin-dependent kinase;
(cq) inhibitors of the interaction between p53 and MDM2;
(cr) inhibitors of the receptor tyrosine kinase MET;
(cs) largazole or largazole analogs;
(ct) inhibitors of AKT protein kinase;
(cu) 2-fluoro-5-methyl-β-L-arabinofuranosyluridine or L-

deoxythymidine;
(cv) HSP90 modulators;
(cw) inhibitors of JAK kinases;
(cx) inhibitors of PDK1 protein kinase;
(cy) PDE4 inhibitors;
(cz) inhibitors of proto-oncogene c-Met tyrosine kinase;
(da) inhibitors of indoleamine 2,3-dioxygenase;
(db) agents that inhibit expression of ATDC (TRIM29);
(dc) proteomimetic inhibitors of the interaction of nuclear receptor

with coactivator peptides;
(dd) antagonists of XIAP family proteins;
(de) tumor-targeted superantigens;
(df) inhibitors of Pim kinases;
(dg) inhibitors of CHK1 or CHK2 kinases;
(dh) inhibitors of angiopoietin-like 4 protein;
(di) Smo antagonists;
(dj) nicotinic acetylcholine receptor antagonists;
(dk) farnesyl protein transferase inhibitors;
(dl) adenosine A3 receptor antagonists;
(dm) a cancer vaccine;
(dn) a JAK2 inhibitor; and
(do) a Src inhibitor.

32. The method of claim 1, 9, or 25 wherein the medicament is a drug
conjugate form and the drug conjugate form is a drug conjugate form selected from the group
consisting of:

(a) a polymer system;
(b) polylactides;
(c) polyglycolides;
(d) amino acids;
(e) peptides;
(f) multivalent linkers;
(g) immunoglobulins;

(h) cyclodextrin polymers;
(i) modified transferrin;

(j) hydrophobic or hydrophobic-hydrophilic polymers;
(k) conjugates with a phosphonoformic acid partial ester;
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(l) conjugates with a cell-binding agent incorporating a charged cross-
linker; and

(m) conjugates with -glucuronides through a linker.

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:

(a) a therapeutically effective quantity of a modified alkylating hexitol
derivative or a derivative, analog, or prodrug of an alkylating hexitol derivative or a modified
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) a composition comprising:
(i) a therapeutically effective quantity of an alkylating hexitol

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

(ii) at least 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;

(c) a therapeutically effective quantity of an alkylating hexitol derivative, a
modified alkylating hexitol derivative, or a derivative, analog, or prodrug of an alkylating hexitol
derivative or a modified alkylating hexitol derivative that is incorporated into a dosage form,
wherein an alkylating hexitol derivative, a modified alkylating hexitol derivative, or a derivative,
analog, or prodrug of an alkylating 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) a therapeutically effective quantity of an alkylating hexitol derivative, a
modified alkylating hexitol derivative, or a derivative, analog, or prodrug of an alkylating hexitol
derivative or a modified alkylating hexitol derivative that is incorporated into a dosage kit and
packaging, wherein an alkylating hexitol derivative, a modified alkylating hexitol derivative, or a
derivative, analog, or prodrug of an alkylating hexitol derivative or a modified 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) a therapeutically effective quantity of an alkylating hexitol derivative, a
modified alkylating hexitol derivative, or a derivative, analog, or prodrug of an alkylating hexitol
derivative or a modified alkylating hexitol derivative that is subjected to a bulk drug product
improvement, wherein the an alkylating hexitol derivative, a modified alkylating hexitol
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derivative, or a derivative, analog, or prodrug of an alkylating hexitol derivative or a modified
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 alkylating hexitol derivative.

34. The composition 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 is 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 in either a
wild-type or mutated state encoding a product that confers resistance to the therapeutic effects of
at least one 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 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 a BCR-ABL fusion protein that is a target of TKIs.

35. The composition 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. The composition of claim 33 wherein the composition comprises a drug
combination comprising:

(i) an alkylating hexitol derivative, a modified alkylating hexitol derivative,
or a derivative, analog, or prodrug of an alkylating hexitol derivative or a modified alkylating
hexitol derivative; and

(ii) an additional therapeutic agent selected from the group consisting of:
(a) topoisomerase inhibitors;
(b) fraudulent nucleosides;
(c) fraudulent nucleotides;
(d) thymidylate synthetase inhibitors;
(e) signal transduction inhibitors;
(f) cisplatin or platinum analogs;
(g) alkylating agents;
(h) anti-tubulin agents;
(i) antimetabolites;
(j) berberine;
(k) apigenin;
(l) amonafide;
(m) vinca alkaloids;
(n) 5-fluorouracil;
(o) curcumin;
(p) NF-B inhibitors;
(q) rosmarinic acid;
(r) mitoguazone;
(s) tetrandrine;
(t) a JAK2 inhibitor;
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(u) a STAT5 inhibitor; and
(v) a Src inhibitor.

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

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

(b) a BH3 mimetic.

38. The composition of claim 37 wherein the BH3 mimetic is a BH3 mimetic
selected from the group consisting of:

(i) peptides;
(ii) modified peptides;
(iii) terpyridine-based peptidomimetics;
(iv) terephthalamide-based peptidomimetics;
(v) benzoylurea-based peptidomimetics;
(vi) obatoclax;
(vii) TW37;
(viii) an analog or derivative of TW37;
(ix) (-) gossypol;
(x) gossypol derivatives;
(xi) isoxazolidine derivatives;
(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.

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

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

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

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

(i) mannitol;
(ii) albumin;



240 o

(iii) EDTA;
(iv) sodium bisulfite;
(v) benzyl alcohol;
(vi) carbonate buffers;
(vii) phosphate buffers;
(viii) PEG;
(ix) vitamin A;
(x) vitamin D;
(xi) vitamin E;
(xii) esterase inhibitors;
(xiii) cytochrome P450 inhibitors;
(xiv) multi-drug resistance (MDR) inhibitors;
(xv) organic resins;
(xvi) detergents;
(xvii) perillyl alcohol or an analog thereof; and
(xviii) activators of channel-forming receptors.

41. The composition of claim 33 wherein the composition comprises:
(a) an alkylating hexitol derivative, modified alkylating hexitol derivative, or

derivative, analog, or prodrug of an alkylating hexitol derivative or modified alkylating hexitol
derivative; and

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

(i) oral dosage forms;
(ii) nanocrystals;
(iii) nanoparticles;
(iv) cosolvents;
(v) slurries;
(vi) syrups;
(vii) bioerodible polymers;
(viii) liposomes;
(ix) slow-release injectable gels;
(x) microspheres; and
(xi) targeting compositions with epidermal growth factor receptor-

binding peptides.

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) a polymer system;
(ii) polylactides;
(iii) polyglycolides;
(iv) amino acids;
(v) peptides;
(vi) multivalent linkers;
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(vii) immunoglobulins;
(viii) cyclodextrin polymers;
(ix) 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 β-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 analog of an alkylating
hexitol derivative or modified alkylating hexitol derivative and the therapeutic agent is in the
form of a prodrug system, wherein the prodrug system is selected from the group consisting of:

(i) enzyme sensitive esters;
(ii) dimers;
(iii) Schiff bases;
(iv) pyridoxal complexes;
(v) caffeine complexes;
(vi) nitric oxide-releasing prodrugs;
(vii) prodrugs with fibroblast activation protein -cleavable

oligopeptides
(viii) products of reaction with an acylating or carbamylating agent;
(ix) hexanoate conjugates;
(x) polymer-agent conjugates; and
(xi) prodrugs that 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:

(i) an inhibitor of multi-drug resistance;
(ii) a specific drug resistance inhibitor;
(iii) a specific inhibitor of a selective enzyme;
(iv) a signal transduction inhibitor;
(v) an inhibitor of a repair enzyme; and
(vi) a topoisomerase inhibitor with non-overlapping side effects.

45. The composition of claim 33 wherein the alkylating hexitol derivative is
selected from the group consisting of dianhydrogalactitol, a derivative or analog of
dianhydrogalactitol, diacetyldianhydrogalactitol, a derivative or analog of
diacetyldianhydrogalactitol, dibromodulcitol, and a derivative or analog of dibromodulcitol.

46. The composition of claim 45 wherein the alkylating hexitol derivative is
dianhydrogalactitol.
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47. The composition of claim 45 wherein the alkylating hexitol derivative is a
derivative or analog of dianhydrogalactitol.


