
CLAIMS 

1. \Jse of a compound of formula I, or a pharmaceutical^ acceptable salt thereof, in the 

manufactute of a medicament for the treatment or prevention of cancer 

L represents CH2SCH2, OH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CHjCH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence\epresents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclyialkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); \ 

Ri and R2 each independently represent H, alkyl, alkoxV or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, hetetocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyafkyl or C(RS)(R9)(RIO), 

N(R4)(RS) or OR6, wherein any free hydroxyl group may be acylated to form C(0)R?; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

, wherein anVhydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

o 

0 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 
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\ heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

\ may be acylated to form C(0)R?; 

Rg, independently for each occurrence, represents substituted or unsubstituted alkyl, 

nWroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroaiylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acVlated to form C(0)R?; and 
Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, atoino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaWloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rg, R9 and R10 are not H\ 

2. The use of claim 1, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2. 

3. The use of claim 1, wherein L represents CH2CH2. 

4. The use of any preceding claim, wherein Y represents H. 

5. The use of any preceding claim, wherein X, independently for each occurrence, 

represents S or CH=CH, wherein any hydrogen atom of a CH unit may be replaced by alkyl. 

6. The use of any preceding claim, wherein Z represents R3(CO\ 

7. The use of claim 6, wherein each occurrence of R3 is not identical.\ 

8. The use of any preceding claim, wherein K\ and R2 each represent H. \ 

315 



yS. The use of any preceding claim, wherein R3, independently for each occurrence, 

represents substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl. 

10. The use of any preceding claim, wherein R3, independently for each occurrence, 

represents C^RsXR^XR-ioX wherein Rs represents substituted or unsubstituted aryl, arylalkyl, 

heteroaryl or heteroaralkyl, R9 represents H, and RJO represents hydroxy, hydroxyalkyl, alkoxy or 

alkoxyalkyl. \ 

11. The use of claimJO, wherein Rg represents substituted or unsubstituted aryl, arylalkyl, or 

heteroaryl. \ 

12. The use of claim 10 or N, wherein Rio represents hydroxy, hydroxyalkyl, or alkoxy. 

13. The use of claim 1, wherein ̂ represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represent R3(CO), Ri and R2 each represent H, and R3, 

independently for each occurrence, represents substituted or unsubstituted arylalkyl, 

heteroarylalkyl, cycloalkyl or heterocycloalky^ 

14. The use of claim 13, wherein each occurrence of R3 is identical. 

15. The use of claim 1, wherein L represents CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and f^2 each represent H, and R3, 

independently for each occurrence, represents C(R8)(R9)(Rio),Vherein Rg represents substituted 

or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, R9 retoesents H, and Rio represents 

hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl. \ 

16. The use of claim 15, wherein L represents CH2CH2. \ 

17. The use of claim 15 or 16, wherein Rs represents substituted or unsubstituted aryl, 

arylalkyl or heteroaryl. \ 
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The use of claim 17, wherein Rs represents substituted or unsubstituted aryl. 

19. YThe use of any of claims 15-18, wherein Rio represents hydroxy, hydroxyalkyl or alkoxy. 

20. The\se of claim 19, wherein Rio represents hydroxyalkyl. 

21. The use orany one of claims 15-20, wherein each occurrence of R3 is identical. 

22. The use of claim. 1, wherein L represents CH2CH2, Y represents H, X, independently for 

each occurrence, represents S or CH=CH, Z represents R3(CO), Ri and R2 each represent H, and 

R3, independently for each occurrence, represents arylalkyl, heteroarylalkyl, cycloalkyl or 

heterocycloalkyl. 

23. The use of claim 22, wherein each occurrence of R3 is identical. 

24. Use of a compound of formula la, o\a pharmaceutical^ acceptable salt thereof, in the 

manufacture of a medicament for the treatmemypr prevention of cancer 
O 

Z N-N V-N )LR 

Y YH Y 
Ri R2 \ (la), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, St$p2, CH2NHCH2, CH=CH, or 

v ^ ^, preferably CH2CH2, wherein any hydrogen atom erf a CH or CH2 unit may be 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may otereplaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CHisjnay be replaced by 

hydroxy; 

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen a^m of a CH unit 

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

317 



^7> independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

\ aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z repWsents H or R.3(CO); 

Ri and Rs each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyk alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxV, heteroaryloxyalkyl or C(Rg)(R9)(Rio), N^XRs) or OR6, wherein any free 

hydroxyl groupmay be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acyiaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkm cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R.7; 

Rg, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and \ 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acyiaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl\ryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl^heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Re and R9 together with the 

carbon to which they are attached, form a carbocyclic or hetetocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)f^7, and wherein at least 

two of Rg, R9 and Rio are not H; \ 

Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalWl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or QRuXRnXRiX N(R4)(RM) or 

OR14, wherein any free hydroxyl group may be acylated to form C(0)R7; \ 
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RJ2 and R13 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

\ hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

\alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

amoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be scylated to form C(0)R.7, and wherein both of R12 and R13 are not H; and 

R14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl. heteroaryloxy, or heteroaryloxyalkyl. 

25. The use of claim 2\ wherein Ri 1 represents substituted or unsubstituted arylalkyl. 

26. The use of claim 25, wherein Ri 1 represents substituted or unsubstituted benzyl. 

27. The use of any of claims 24-2^ wherein L represents CH2SCH2, CH2CH2, CH2S or 

SCH2. \ 

28. The use of claim 27, wherein L represents CH2CH2. 

29. The use of any of claims 24-28, wherein eachY represents H. 

30. The use of any of claims 24-29, wherein X represents S or CH=CH. 

31. The use of claim 30, wherein X represents S. \ 

32. The use of any of claims 24-31, wherein Z represents R3(COi 

33. The use of claim 32, wherein R3 and Rn are not identical. \ 

34. The use of any of claims 24-33, wherein Ri and R2 each represent H. \ 

35. The use of claim 32, wherein R3 represents substituted or unsubstituted arylalkyl, 

heteroarylalkyl, cycloalkyl or heterocycloalkyl. \ 
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36. The use of claim 35, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 

37. \The use of claim 32, wherein R3 represents C(RS)(R9)(RIO), wherein Rs represents 

substituted or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, R9 represents H, and Rio 

represents nydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl. 

38. The use of claim 37, wherein R§ represents substituted or unsubstituted aryl, arylalkyl, or 

heteroaryl. \ 

39. The use of claim 37 or 38, wherein Rio represents hydroxy, hydroxyalkyl, or alkoxy. 

40. The use of claim 24, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and R2 each represent H, R3 represents 

substituted or unsubstituted arylalkyL heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Rn 

represents substituted or unsubstitutedVylalkyl. 

41. The use of claim 40, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 

42. The use of claim 24, wherein L representssCH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), and R2 each represent H, R3 represents 

C(R8)(R9)(Rio), wherein Rs represents substituted or uiWubstituted aryl, arylalkyl, heteroaryl or 

heteroaralkyl, R9 represents H, Rio represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl, and 

Ri 1 represents substituted or unsubstituted arylalkyl. \ 

43. The use of claim 42, wherein Rs represents substituted or unsubstituted aryl, arylalkyl or 

heteroaryl. \ 

44. The use of claim 43, wherein Rs represents heteroaryl. \ 

45. The use of any of claims 42-44, wherein Rio represents hydroxy, hydroxyalkyl or alkoxy. 

320 



46. The use of claim 24, wherein L represents CH2CH2, Y represents H, X represents S or 

CH\CH, Z represents R.3(CO)> Rj and R2 each represent H, R3 represents substituted or 

unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Rn represents 

substitute or unsubstituted arylalkyl. 

47. The us\of claim 46, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 

48. The use of claim 24, wherein L represents CH2CH2, Y represents H, X represents S, Z 

represents R3(CO), R\nd R2 each represent H, R3 represents C(Rg)(R9)(Rio), wherein Rg 

represents substituted oronsubstituted aryl, arylalkyl or heteroaryl, R9 represents H, RJO 

represents hydroxy, hydroxyalkyl or alkoxy, and Ri 1 represents substituted or unsubstituted 

arylalkyl. \ 

49. The use of any preceding claim, wherein the cancer is selected from breast cancer, 

colorectal cancer, endocrine cancer, lung cancer, melanoma, mesothelioma, renal cancer and a B 

cell malignancy. \ 

50. The use of claim 49, wherein the cancekis breast cancer. 

51. The use of claim 50, wherein the breast cancer comprises basal-type breast cancer cells, 

triple-negative breast cancer cells or claudin-low breaslcancer cells. 

52. The use of claim 51, wherein the breast cancer comprises basal-type breast cancer cells. 

53. The use of claim 51, wherein the breast cancer comprisesNxiple-negative breast cancer 

cells. \ 

54. The use of claim 51, wherein the breast cancer comprises claudiiNow breast cancer cells. 

55. The use of claim 49, wherein the cancer is colorectal cancer. \ 

56. The use of claim 49, wherein the cancer is endocrine cancer. 
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3s?. The use of claim 56, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma and parathyroid gland 

adenoma. 

58. The use of claim 49, wherein the cancer is melanoma. 

59. The use orclaim 49, wherein the cancer is renal cancer. 

60. The use of clainM9, wherein the cancer is a B cell malignancy. 

61. The use of claim 60, wherein the B cell malignancy is selected from multiple myeloma, 

leukemia and lymphoma. \ 

62. The use of claim 61, wherein t!\e B cell malignancy is multiple myeloma. 

63. The use of claim 61, wherein the B cell malignancy is leukemia. 

64. The use of claim 63, wherein the leukemiais selected from acute lymphoblastic leukemia 

and chronic lymphoblastic leukemia. \ 

65. The use of claim 61, wherein the B cell malignancYis lymphoma. 

66. The use of claim 65, wherein the lymphoma is selected n»m Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin\ lymphoma. 

67. The use of any preceding claim, further comprising conjointly aatainistering one or more 

additional chemotherapeutic agents. \ 

68. The use of claim 67, wherein conjointly administering one or more additional 

chemotherapeutic agents provide improved efficacy relative to each individual administration of 

the compound of formula I or the one or more additional chemotherapeutic agent. \ 
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>9. The use of claim 68, wherein conjointly administering one or more additional 

cH^motherapeutic agents provide a synergistic effect. 

70. ^he use of claim 69, wherein conjointly administering one or more additional 

chemotherapeutic agents provide an additive effect. 

71. The useW" any of claims 67-70, wherein the compound of formula I and the one or more 

additional chemotmjrapeutic agents are administered simultaneously. 

72. The use of any disclaims 67-70, wherein the one or more additional chemotherapeutic 

agents are administered within about 5 minutes to within about 168 hours prior to or after 

administration of the compound of formula I. 

73. The use of any of claims 67^2, wherein the one or more additional chemotherapeutic 

agents are selected from ABT-263, aminoglutethimide, amsacrine, anastrozole, asparaginase, 

beg, bicalutamide, bleomycin, bortezomiKbuserelin, busulfan, campothecin, capecitabine, 

carboplatin, carfilzomib, carmustine, chlorambucil, chloroquine, cisplatin, cladribine, clodronate, 

colchicine, cyclophosphamide, cyproterone, cyfcarabine, dacarbazine, dactinomycin, 

daunorubicin, demethoxyviridin, dexamethasone, qichloroacetate, dienestrol, diethylstilbestrol, 

docetaxel, doxorubicin, epirubicin, estradiol, estramimine, etoposide, everolimus, exemestane, 

filgrastim, fludarabine, fludrocortisone, fluorouracil anaS5-fluorouracil, fluoxymesterone, 

flutamide, gemcitabine, genistein, goserelin, hydroxyurea,\iarubicin, ifosfamide, imatinib, 

interferon, irinotecan, ironotecan, lenalidomide, letrozole, leuoovorin, leuprolide, levamisole, 

lomustine, lonidamine, mechlorethamine, medroxyprogesterone^egestrol, melphalan, 

mercaptopurine, mesna, metformin, methotrexate, mitomycin, mitotane, mitoxantrone, 

nilutamide, nocodazole, octreotide, oxaliplatin, paclitaxel, pamidronatXpentostatin, perifosine, 

PF-04691502, plicamycin, pomalidomide, porfimer, procarbazine, raltitreked, rituximab, 

romidepsin, sorafenib, streptozocin, sunitinib, suramin, tamoxifen, temozolotoide, temsirolimus, 

teniposide, testosterone, thalidomide, thioguanine, thiotepa, titanocene dichlorioe, topotecan, 

trastuzumab, tretinoin, vinblastine, vincristine, vindesine, vinorelbine, and vorinosSat (SAHA). 
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74. The use of claim 73, wherein the one or more additional chemotherapeutic agents are 

selected from bortezomib, capecitabine, carboplatin, carfilzomib, cyclophosphamide, 

daunokibicin, dexamethasone, docetaxel, doxorubicin, epirubicin, eribulin, fluorouracil, 

gemcitaome, ixabepilone, lenalidomide, methotrexate, mitoxantrone, mutamycin, paclitaxel, 

pomalidomide, rituximab, thalidomide, thiotepa, vincristine, and vinorelbine. 

75. The use erf claim 74, wherein the one or more additional chemotherapeutic agents are 

selected from bortrcomib, carfilzomib, dexamethasone, doxorubicin, lenalidomide, pacilitaxel, 

pomalidomide, thalidomide, and rituximab. 

76. An in-vitro methoctaf identifying a cancer patient that may benefit from treatment with a 

glutaminase inhibitor comprising determining the ratio of glutamate to glutamine in cancer cells 

of the cancer patient, wherein aVatio greater than or equal to 1.5 indicates the patient may benefit 

from treatment with a glutaminaseanhibitor. 

77. The method of claim 76, wherein the ratio is greater than or equal to 2.0. 

78. The method of claim 76 or 77, wheiW the method of determining the ratio includes 

measuring levels of glutamate and glutamine lk the cancer cells of the cancer patient. 

79. The method of any of claims 76-78, wherein, the cancer is selected from a B cell 

malignancy, breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, 

mesothelioma and renal cancer. \ 

80. The method of claim 79, wherein the cancer is breast^ancer. 

81. The method of claim 80, wherein the breast cancer comprises basal-type breast cancer 

cells, triple-negative breast cancer cells or claudin-low breast cancer\ells. 

82. The method of claim 81, wherein the breast cancer comprises basaLtype breast cancer 

cells. \ 
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85L The method of claim 81, wherein the breast cancer comprises triple-negative breast 

cancer cells. 

84. Tne method of claim 81, wherein the breast cancer comprises claudin-low breast cancer 

cells. \ 

85. The method of claim 79, wherein the cancer is colorectal cancer. 

86. The method of ciaim 79, wherein the cancer is endocrine cancer. 

87. The method of claim $6, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnfcma, adrenal gland pheochromocytoma and parathyroid gland 

adenoma. \ 

88. The method of claim 79, whereinsthe cancer is melanoma. 

89. The method of claim 79, wherein the cancer is renal cancer. 

90. The method of claim 79, wherein the cancer^s a B cell malignancy. 

91. The method of claim 90, wherein the B cell malignancy is selected from multiple 

myeloma, leukemia and lymphoma. \ 

92. The method of claim 91, wherein the B cell malignancy is^nultiple myeloma. 

93. The method of claim 91, wherein the B cell malignancy is leukemia. 

94. The method of claim 93, wherein the leukemia is selected from acuteslymphoblastic 

leukemia and chronic lymphoblastic leukemia. \ 

95. The method of claim 91, wherein the B cell malignancy is lymphoma. \ 
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16. The method of claim 95, wherein the lymphoma is selected from Burkitt's lymphoma, 

DiKuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

97. ttee of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of a cancer patient, 
O 

Rz—^ N-N 
N—^ V 

Y 

N-N Z 
i y~N 
^X v (L) 

R1 R2 (i)5 

wherein: 

L represents CH2SCH2, CHvCH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

^, wherein any IWdrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an^NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CPkCH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, rej^resents S, 0 or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alleVl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents^ or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalltyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy cJkhydroxy; 

R3, independently for each occurrence, represents substituteasor unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyPor C(RS)(R9)(RIO)> 

N(R4)(RS) or OR6, wherein any free hydroxyl group may be acylated to form C(0)R?; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl^aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkylSheteroaryl, 
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\ heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

\ may be acylated to form C(0)R?; 

R6, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hyaroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroaralkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rs, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, ammo, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rs and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form. C(0)R7, and wherein at least 

two ofRs, R9 and Rio are not H, \ 

wherein 1) the ratio of glutamate to glutamine in cancer cells of the cancer patient is determined; 

and 2) the medicament is administered if the ratio of glutamate to glutamine is greater 

than or equal to 1.5. \ 

98. The use of claim 97, wherein the compound is eNcompound as described in any of claims 

99. Use of a compound of formula la, or a pharmaceutically>acceptable salt thereof, in the 

manufacture of a medicament for the treatment of a cancer patientX 
O \ 

2-23. 

Ri R2 (la), 

wherein: 
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I>represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

\ xA/ jJS preferably CH2CH2, wherein any hydrogen atom of a CH or CH2 unit may be 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by 

hydroxys 

X represents S, 0\r CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

may be replaced by alkyl; 

Y, independently for eaoh occurrence, represents H or CH20(C0)R.7; 

R7, independently for eaclroccurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylamiiWlkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); \ 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, arylWylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(kg)(R9)(Ri0), N(R4)(Rs) or OR6, wherein any free 

hydroxyl group may be acylated to form Cto)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alko^alkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocycM, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl,\herein any free hydroxyl group 

may be acylated to form C(0)R?; \ 

R6, independently for each occurrence, represents substituted or unsobstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkmaryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycmalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and \ 

R8, R9 and Rio each independently represent H or substituted or unsubstituted alkyf^iydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbony\ 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, \ 
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\ aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

\ heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)Ry, and wherein at least 

two 01^8, R9 and Rio are not H; 
Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalKW, heteroaryloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(Ri4), N(R4)(RH) or 

ORH, wherein arty free hydroxyl group may be acylated to form C(0)R7; 

R12 and R13 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, a^vlamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycfloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, okheteroaryloxyalkyl, wherein any free hydroxyl group 
may be acylated to form C(0)R7, and wherein both of R12 and R13 are not H; and 

R14 represents substituted or unsubstituted aryi^arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroarvloxyalkyl 

wherein 1) the ratio of glutamate to glutamine in canker cells of the cancer patient is determined; 

and 2) the medicament is administered if the raticiof glutamate to glutamine is greater 

than or equal to 1.5. \ 

100. The use of claim 99, wherein the compound is a compound as described in any of claims 

25-48. \ 

101. The use of any of claims 97-100, wherein the ratio is greater than or equal to 2.0. 

102. The use of any of claims 97-101, wherein the method of determining thesratio includes 

measuring levels of glutamate and glutamine in the cancer cells of the cancer patieHt. 

103. The use of any of claims 97-102, wherein the cancer is selected from a B cell \ 

malignancy, breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, \ 

mesothelioma and renal cancer. \ 
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104. The use of claim 103, wherein the cancer is breast cancer. 

105. i\he use of claim 104, wherein the breast cancer comprises basal-type breast cancer cells, 

triple-negative breast cancer cells or claudin-low breast cancer cells. 

106. The use of claim 105, wherein the breast cancer comprises basal-type breast cancer cells. 

107. The use of claina 105, wherein the breast cancer comprises triple-negative breast cancer 

cells. \ 

108. The use of claim 105, wherein the breast cancer comprises claudin-low breast cancer 

cells. \ 

109. The use of claim 103, wherein th\cancer is colorectal cancer. 

110. The use of claim 103, wherein the cancer is endocrine cancer. 

111. The use of claim 110, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland phehchromocytoma and parathyroid gland 

adenoma. \ 

112. The use of claim 103, wherein the cancer is melanoma. \ 

113. The use of claim 103, wherein the cancer is renal cancer. \ 

114. The use of claim 103, wherein the cancer is a B cell malignancy. \ 

115. The use of claim 114, wherein the B cell malignancy is selected from multiple myeloma, 

leukemia and lymphoma. \ 

116. The use of claim 115, wherein the B cell malignancy is multiple myeloma. \ 
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N7. The use of claim 115, wherein the B cell malignancy is leukemia. 

118. use °f ctaim 117, wherein the leukemia is selected from acute lymphoblastic 

leukemiaVnd chronic lymphoblastic leukemia. 

119. The useyof claim 115, wherein the B cell malignancy is lymphoma. 

120. The use of ci^im 119, wherein the lymphoma is selected from Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

121. An in-vitro method (^identifying a cancer patient that may benefit from treatment with a 

glutaminase inhibitor, comprising determining the ratio of GLS:GS ratio in cancer cells of the 

cancer patient, wherein a ratio greater than or equal to 0.05 indicates the patient may benefit 

from treatment with a glutaminase inhibitor. 

122. The method of claim 121, wherein tfae ratio is greater than or equal to 1. 

123. The method of claim 121 or 122, whereinythe method of determining the ratio comprises 

measuring levels of GLS and GS in the cancer cellsVof the cancer patient. 

124. The method of claim 123, wherein measuring the^evels of GLS and GS comprises 

measuring mRNA amounts. \ 

125. The method of claim 123, wherein measuring the levels OIUJLS and GS comprises 

measuring protein amounts. \ 

126. The method of any one of claims 121-125, wherein GLS is GAC.\ 

127. The method of any one of claims 121-125, wherein GLS is KGA. \ 

128. The method of any one of claims 121-125, wherein GLS is both GAC and KQA. 

331 



vl29. The method of any of claims 121-128, wherein the cancer is selected from a B cell 

malignancy, breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, 

mesothelioma and renal cancer. 

130. Th\method of claim 129, wherein the cancer is breast cancer. 

131. The method of claim 130, wherein the breast cancer comprises basal-type breast cancer 

cells, triple-negativt breast cancer cells or claudin-low breast cancer cells. 

132. The method of cairn 130, wherein the breast cancer comprises basal-type breast cancer 

cells. \ 

133. The method of claim 130Wherein the breast cancer comprises triple-negative breast 

cancer cells. \ 

134. The method of claim 130, whereirvthe breast cancer comprises claudin-low breast cancer 

cells. \ 

135. The method of claim 129, wherein the canter is colorectal cancer. 

136. The method of claim 129, wherein the cancer irendocrine cancer. 

137. The method of claim 136, wherein the endocrine caiwer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland pheochromkcytoma and parathyroid gland 

adenoma. \ 

138. The method of claim 129, wherein the cancer is melanoma. \ 

139. The method of claim 129, wherein the cancer is renal cancer. \ 

140. The method of claim 129, wherein the cancer is a B cell malignancy. \ 
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lXJ. 
mye! 

The method of claim 140, wherein the B cell malignancy is selected from multiple 

ima, leukemia and lymphoma. 

142. Tfte method of claim 140, wherein the B cell malignancy is multiple myeloma. 

143. The mefehod of claim 140, wherein the B cell malignancy is leukemia. 

144. The method of claim 143, wherein the leukemia is selected from acute lymphoblastic 

leukemia and chronic lymphoblastic leukemia. 

145. The method of claim\40, wherein the B cell malignancy is lymphoma. 

146. The method of claim 145,therein the lymphoma is selected from Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

147. Use of a compound of formula I, oka pharmaceutical^ acceptable salt thereof, in the 

manufacture of a medicament for the treatment of a cancer patient, 
.0 

R3^( N-N \ N-N Z 
i .(L)\ X 

Y X Y 

Rl R\ (I), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, \CH2, CH2NHCH2, CH=CH, or 

-A/ ^, wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyk and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced byshydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, whereir^ny hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted^lkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 
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Z represents H or R.3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy^aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl^heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(RIO)> 

N(R4)(R5) or CS®.6, wherein any free hydroxyl group may be acylated to form C(0)R7; 
R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acjdaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyk cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(OJ5L7; 

RG, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroarW>xyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; and \ 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryL arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heWocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rg, R9 and Rio are not H \ 

wherein 1) the ratio of GLS to GS in cancer cells of the cancer patient is determined; and 2) the 

medicament is administered if the ratio of GSL to GS is greater than or equaPto 0.05,. 

148. The use of claim 147, wherein the compound is a compound as described in any oK 

claims 2-23. \ 
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\9. The use of claim 147, wherein the ratio is greater than or equal to 1. 

150. YThe use of claim 147 or 149, wherein the method of determining the ratio comprises 

measuringythe levels of GLS and GS in the cancer cells of the cancer patient. 

151. The use^f claim 150, wherein measuring the levels of GLS and GS comprises measuring 

mRNA amounts. 

152. The use of claimSj51, wherein measuring the levels of GLS and GS comprises measuring 

protein amounts. 

153. The use of any one of claims 147-152, wherein GLS is GAC. 

154. The use of any one of claims 1*47-152, wherein GLS is KGA. 

155. The use of any one of claims 147-132, wherein GLS is both GAC and KGA. 

156. Use of a compound of formula la, or a pnarmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of ^cancer patient, 

z. N-N 
N—\ 

Y 
(L) 

R1 R2 \ (la), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, i$H2NHCH2, CH=CH, or 

^ ^, preferably CH2CH2, wherein any hydrogen atom of aoH or CH2 unit may be 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may^e replaced by 

hydroxy; 

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom d(a CH unit 

may be replaced by alkyl; 
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independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

Viminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalwl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(R]o)> N(R4)(Rs) or OR6, wherein any free 

hydroxyl group mty be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxV or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R^i 

Re, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyk heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; and \ 

R8, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylatainoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, Heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or R^and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)l\ and wherein at least 

two of Rs, R9 and Rio are not H; \ 
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Rvt represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

\ heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(RI2)(RI3)(RH), N(R4)(RH) or 

V)Ri4, wherein any free hydroxyl group may be acylated to form C(0)Ry; 

RJ2 and RK each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycart>onylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated Co form C(0)R7, and wherein both of R12 and R13 are not H; and 

R14 represents substituted o\unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, 

wherein 1) the ratio of GLS to GSyin cancer cells of the cancer patient is determined; and 2) the 

medicament is administered rf the ratio of GLS to GS is greater than or equal to 0.05. 

157. The use of claim 156, wherein thescompound is a compound as described in any of 

claims 25-48. \ 

158. The use of claim 156 or 157, wherein the patio is greater than or equal to 1. 

159. The use of any one of claims 156-158, whereinihe method of determining the ratio 

comprises measuring the levels of GLS and GS in the canoer cells of the cancer patient. 

160. The use of claim 159, wherein measuring the levels of OLS and GS comprises measuring 

mRNA amounts. \ 

161. The use of claim 159, wherein measuring the levels of GLS and^GS comprises measuring 

protein amounts. \ 

162. The use of any one of claims 156-161, wherein GLS is GAC. \ 

163. The use of any one of claims 156-161, wherein GLS is KGA. \ 
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Iai4. The use of any one of claims 156-161, wherein GLS is both GAC and KGA. 

165. V'he use of any of claims 156-164, wherein the cancer is selected from a B cell 

malignancv, breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, 

mesothelioma and renal cancer. 

166. The use ol\laim 165, wherein the cancer is breast cancer. 

167. The use of claimM66, wherein the breast cancer comprises basal-type breast cancer cells, 

triple-negative breast cance^cells or claudin-low breast cancer cells. 

168. The use of claim 166, wnerein the breast cancer comprises basal-type breast cancer cells. 

169. The use of claim 166, wherein \he breast cancer comprises triple-negative breast cancer 

cells. \ 

170. The use of claim 166, wherein the breast cancer comprises claudin-low breast cancer 

cells. ^ 

171. The use of claim 165, wherein the cancer is colorectal cancer. 

172. The use of claim 165, wherein the cancer is endocrinoycancer. 

173. The use of claim 172, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytonaa and parathyroid gland 

adenoma. \ 

174. The use of claim 165, wherein the cancer is melanoma. \ 

175. The use of claim 165, wherein the cancer is renal cancer. \ 

176. The use of claim 165, wherein the cancer is a B cell malignancy. \ 
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s77. The use of claim 176, wherein the B cell malignancy is selected from multiple myeloma, 

leukemia and lymphoma. 

178. "She use of claim 176, wherein the B cell malignancy is multiple myeloma. 

179. The like of claim 176, wherein theB cell malignancy is leukemia. 

180. The use of\laim 179, wherein the leukemia is selected from acute lymphoblastic 

leukemia and chronic^Jymphoblastic leukemia. 

181. The use of claim 1*6, wherein the B cell malignancy is lymphoma. 

182. The use of claim 181, wherein the lymphoma is selected from Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

183. Use of a compound of formula la, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of a cancer patient 

N JL 
^ M K11 

(la), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCPfc, CH2NHCH2, CH=CH, or 

^, preferably CH2CH2, wherein any hydrogen atom of a CH V CH2 unit may be replaced 

by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen 

atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by nVdroxy; 
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OC represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

mW be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R.7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, allcVlaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3CCO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or uns^stituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl^rylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, 

heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or 

C(Rg)(R9)(Rio)5 N(R4)(R5) or OR6, wherein any free hydroxyl group may be acylated to form 

C(0)R7; \ 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyaikyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, wherein any free Hydroxyl group may be acylated to form 

C(0)R7; \ 

Rg, independently for each occurrence, represents substituted or onsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, am, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be 

acylated to form C(0)R?; and \ 
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R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 

cycloalM, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, or Rs and R9 together with the carbon to which they are 

attached, form, a carbocyclic or heterocyclic ring system, wherein any free hydroxyl group may 

be acylated to farm C(0)R7, and wherein at least two of Rs, R9 and Rio are not H; 

Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroatyloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(Ri4), N(R4)(RH) or ORM, 

wherein any free hydroxyf\group may be acylated to form C(0)R?; 

RJ2 and R13 each independentlyyrespresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino,\minoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 

cycloalkyl, cycloalkylalkyl, heterocycM, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form 

C(0)R7, and wherein both of RJ2 and R13 ans not H; and 

R14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, 

wherein 1) glutaminase activity in cancer cells of the cancer patient is determined; and 2) the 

medicament is administered if the activity is greater than ok equal to 0.005 jimol/min/mg of 

protein,. \ 

184. Use of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of a cancer patient \ 
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0 
R3-^ N-N 

N—^ \ 
Y X" 

(L) 
N-N Z 

I />—N 
"X v 

Ri R. (I), 

wherein: 

L represents [2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

.A/ , ^ wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrehee, represents H or CH20(C0)R.7; 

R7, independently for each occurrences, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, allfyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents\substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, aikenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalKvl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaVloxyalkyl or C(Rg)(R9)(Rio), 

N(R4)(RS) or OR6, wherein any free hydroxyl group may be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryk arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heteroraclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein an^free hydroxyl group 

may be acylated to form C(0)R?; 

Re, independently for each occurrence, represents substituted or unsubstituted ^kyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

342 



heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 
carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free ftydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rs, R9 and Ri^\are not H, 

wherein 1) glutaminase activitjrm cancer cells of the cancer patient is determined; and 2) the 

medicament is administere\if the activity is greater than or equal to 0.005 |imol/min/mg 

of protein. 
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CLAIMS 

1. Use of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment or prevention of cancer, 

O 
R3 \ N-N N-N ,Z 

R1 R2 (I), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

, wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R.7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or Rs(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(RIO)> 

N(R4)(R5) or OR6, wherein any free hydroxyl group may be acylated to form C(0)R?; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; 
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Rg, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rs, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rs, R9 and Rio are not H; 
wherein the cancer is claudin-low breast cancer. 

2. The use of claim 1, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2. 

3. The use of claim 1, wherein L represents CH2CH2. 

4. The use of any preceding claim, wherein Y represents H. 

5. The use of any preceding claim, wherein X, independently for each occurrence, 

represents S or CH=CH, wherein any hydrogen atom of a CH unit may be replaced by alkyl. 

6. The use of any preceding claim, wherein Z represents R3(CO). 

7. The use of claim 6, wherein each occurrence of R3 is not identical. 

8. The use of any preceding claim, wherein Ri and R2 each represent H. 

9. The use of any preceding claim, wherein R3, independently for each occurrence, 

represents substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl. 
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10. The use of any preceding claim, wherein R3, independently for each occurrence, 

represents C(Rg)(R9)(Rio), wherein Rg represents substituted or unsubstituted aryl, arylalkyl, 

heteroaryl or heteroaralkyl, R9 represents H, and Rio represents hydroxy, hydroxyalkyl, alkoxy or 

alkoxyalkyl. 

11. The use of claim 10, wherein Rg represents substituted or unsubstituted aryl, arylalkyl, or 

heteroaryl. 

12. The use of claim 10 or 11, wherein Rio represents hydroxy, hydroxyalkyl, or alkoxy. 

13. The use of claim 1, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and R2 each represent H, and R3, 

independently for each occurrence, represents substituted or unsubstituted arylalkyl, 

heteroarylalkyl, cycloalkyl or heterocycloalkyl. 

14. The use of claim 13, wherein each occurrence of R3 is identical. 

15. The use of claim 1, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and R2 each represent H, and R3, 

independently for each occurrence, represents C(Rg)(R9)(Rio), wherein Rs represents substituted 

or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, R9 represents H, and Rio represents 

hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl. 

16. The use of claim 15, wherein L represents CH2CH2. 

17. The use of claim 15 or 16, wherein Rs represents substituted or unsubstituted aryl, 

arylalkyl or heteroaryl. 

18. The use of claim 17, wherein Rg represents substituted or unsubstituted aryl. 

19. The use of any of claims 15-18, wherein Rio represents hydroxy, hydroxyalkyl or alkoxy. 
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20. The use of claim 19, wherein Rio represents hydroxyalkyl. 

21. The use of any one of claims 15-20, wherein each occurrence of R3 is identical. 

22. The use of claim 1, wherein L represents CH2CH2, Y represents H, X, independently for 

each occurrence, represents S or CH=CH, Z represents R3(CO), Ri and R2 each represent H, and 

R3, independently for each occurrence, represents arylalkyl, heteroarylalkyl, cycloalkyl or 

heterocycloalkyl. 

23. The use of claim 22, wherein each occurrence of R3 is identical. 

24. Use of a compound of formula la, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment or prevention of cancer, 
O 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by 

hydroxy; 

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

Ri R2 (la), 

wherein: 

^, preferably CH2CH2, wherein any hydrogen atom of a CH 01* CH2 unit may be 
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R-3 represents substituted or unsubstituted alky], hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(R8)(R.9)(RIO)> N(R4)(Rs) or OR6, wherein any free 

hydroxyl group may be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; 

Re, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rg, R9 and Ri0 each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R?, and wherein at least 

two of Rs, R9 and Rio are not H; 
Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaiyloxy, or heteroaryloxyalkyl, or C(Ri2)(Rj3)(Ri4), N(R4)(RJ4) or 

OR14, wherein any free hydroxyl group may be acylated to form C(0)R7; 

R12 and RI3 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R.7, and wherein both of R12 and R13 are not H; and 

R14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl; 

wherein the cancer is claudin-low breast cancer. 

25. The use of claim 24, wherein Rn represents substituted or unsubstituted arylalkyl. 

26. The use of claim 25, wherein Rn represents substituted or unsubstituted benzyl. 

27. The use of claim any of claims 24-26, wherein L represents CH2SCH2, CH2CH2, CH2S 

SCH2. 

28. The use of claim 27, wherein L represents CH2CH2. 

29. The use of any of claims 24-28, wherein each Y represents H. 

30. The use of any of claims 24-29, wherein X represents S or CH=CH. 

31. The use of claim 30, wherein X represents S. 

32. The use of any of claims 24-31, wherein Z represents Rs(CO). 

33. The use of claim 32, wherein R3 and Rj 1 are not identical. 

34. The use of any of claims 24-33, wherein Ri and R2 each represent H. 

35. The use of claim 32, wherein R3 represents substituted or unsubstituted arylalkyl, 

heteroarylalkyl, cycloalkyl orheterocycloalkyl. 

36. The use of claim 35, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 
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37. The use of claim 32, wherein R3 represents C(Rg)(R9)(Rio), wherein Rg represents 

substituted or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, R9 represents H} and Rio 

represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl. 

38. The use of claim 37, wherein Rs represents substituted or unsubstituted aryl, arylalkyl, or 

heteroaryl. 

39. The use of claim 37 or 38, wherein Rio represents hydroxy, hydroxyalkyl, or alkoxy. 

40. The use of claim 24, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and R2 each represent H, R3 represents 

substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and R\ 1 

represents substituted or unsubstituted arylalkyl. 

41. The use of claim 40, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 

42. The use of claim 24, wherein L represents CH2SCH2, CH2CH2, CH2S or SCH2, Y 

represents H, X represents S, Z represents R3(CO), Ri and R2 each represent H, R3 represents 

C(Rg)(R9)(Rio)5 wherein Rg represents substituted or unsubstituted aryl, arylalkyl, heteroaryl or 

heteroaralkyl, R9 represents H, Rio represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl, and 

Rn represents substituted or unsubstituted arylalkyl. 

43. The use of claim 42, wherein Rg represents substituted or unsubstituted aryl, arylalkyl or 

heteroaryl. 

44. The use of claim 43, wherein Rg represents heteroaryl. 

45. The use of any of claims 42-44, wherein Rio represents hydroxy, hydroxyalkyl or alkoxy. 

46. The use of claim 24, wherein L represents CH2CH2, Y represents H, X represents S or 

CH=CH, Z represents R3(CO), Ri and R2 each represent H, R3 represents substituted or 
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unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Rn represents 

substituted or unsubstituted arylalkyl. 

47. The use of claim 46, wherein R3 represents substituted or unsubstituted heteroarylalkyl. 

48. The use of claim 24, wherein L represents CH2CH2, Y represents H, X represents S, Z 

represents R3(CO), Ri and R2 each represent H, R3 represents C(Rg)(R9)(Rio)? wherein Rg 

represents substituted or unsubstituted aryl, arylalkyl or heteroaryl, R9 represents H, Rio 

represents hydroxy, hydroxyalkyl or alkoxy, and Rn represents substituted or unsubstituted 

arylalkyl. 

49. The use of any preceding claim, wherein the medicament is conjointly administered with 

one or more additional chemotherapeutic agents. 

50. The use of claim 49, wherein conjoint administration of one or more additional 

chemotherapeutic agents provides improved efficacy relative to each individual administration of 

the compound of formula I or the one or more additional chemotherapeutic agents. 

51. The use of claim 50, wherein conjoint administration of one or more additional 

chemotherapeutic agents provides a synergistic effect. 

52. The use of claim 51, wherein conjoint administration of one or more additional 

chemotherapeutic agents provides an additive effect. 

53. The use of any of claims 49-52, wherein the compound of formula I and the one or more 

additional chemotherapeutic agents are administered simultaneously. 

54. The use of any of claims 49-52, wherein the one or more additional chemotherapeutic 

agents are administered within about 5 minutes to within about 168 hours prior to or after 

administration of the compound of formula I. 
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55. The use of any of claims 49-54, wherein the one or more additional chemotherapeutic 

agents are selected from ABT-263, aminoglutethimide, amsacrine, anastrozole, asparaginase, 

beg, bicalutamide, bleomycin, bortezomib, buserelin, busulfan, campothecin, capecitabine, 

carboplatin, carfilzomib, carmustine, chlorambucil, chloroquine, cisplatin, cladribine, clodronate, 

colchicine, cyclophosphamide, cyproterone, cytarabine, dacarbazine, dactinomycin, 

daunorubicin, demethoxyviridin, dexamethasone, dichloroacetate, dienestrol, diethylstilbestrol, 

docetaxel, doxorubicin, epirubicin, estradiol, estramustine, etoposide, everolimus, exemestane, 

filgrastim, fludarabine, fludrocortisone, fluorouracil and 5-fluorouracil, fluoxymesterone, 

flutamide, gemcitabine, genistein, goserelin, hydroxyurea, idarubicin, ifosfamide, imatinib, 

interferon, irinotecan, ironotecan, lenalidomide, letrozole, leucovorin, leuprolide, levamisole, 

lomustine, lonidamine, mechlorethamine, medroxyprogesterone, megestrol, melphalan, 

mercaptopurine, mesna, metformin, methotrexate, mitomycin, mitotane, mitoxantrone, 

nilutamide, nocodazole, octreotide, oxaliplatin, paclitaxel, pamidronate, pentostatin, perifosine, 

PF-04691502, plicamycin, pomalidomide, porfimer, procarbazine, raltitrexed, rituximab, 

romidepsin, sorafenib, streptozocin, sunitinib, suramin, tamoxifen, temozolomide, temsirolimus, 

teniposide, testosterone, thalidomide, thioguanine, thiotepa, titanocene dichloride, topotecan, 

trastuzumab, tretinoin, vinblastine, vincristine, vindesine, vinorelbine, and vorinostat (SAHA). 

56. The use of claim 55, wherein the one or more additional chemotherapeutic agents are 

selected from bortezomib, capecitabine, carboplatin, carfilzomib, cyclophosphamide, 

daunorubicin, dexamethasone, docetaxel, doxorubicin, epirubicin, eribulin, fluorouracil, 

gemcitabine, ixabepilone, lenalidomide, methotrexate, mitoxantrone, mutamycin, paclitaxel, 

pomalidomide, rituximab, thalidomide, thiotepa, vincristine, and vinorelbine. 

57. The use of claim 56, wherein the one or more additional chemotherapeutic agents are 

selected from bortezomib, carfilzomib, dexamethasone, doxorubicin, lenalidomide, pacilitaxel, 

pomalidomide, thalidomide, and rituximab. 

58. Use of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 
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Y X 
Ri R2 (I), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CHJCH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(RIO)> 

N(R4)(R5) or ORs, wherein any free hydroxyl group may be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; 

Rg, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R.7; and 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R?, and wherein at least 

two of Rg, R9 and Rio are not H; 

wherein 1) the ratio of glutamate to glutamine in cells of the cancer is determined; and 2) the 

medicament is administered if the ratio of glutamate to glutamine is greater than or equal 

to 1.5. 

59. The use of claim 58, wherein the compound is a compound as described in any of claims 

2-23. 

60. Use of a compound of formula la, or a pharmaceutical^ acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 
O 

Z N-N N-N JLR 

,H,VILIvO""v " 
R1 R2 (la), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

^, preferably CH2CH2, wherein any hydrogen atom of a CH or CH2 unit may be 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by 

hydroxy; 
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X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R.7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R.3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(Rg)(R9)(Rio), N(R4)(Rs) or ORg, wherein any free 

hydroxyl group may be acylated to form C(0)R?; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; 

Re, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rg, R9 and Rio are not H; 
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Ri i represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(Ri4)> N(R4)(RH) or 

OR14, wherein any free hydroxyl group may be acylated to form C(0)R?; 

R12 and R13 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?, and wherein both of R12 and R13 are not H; and 

R14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl; 

wherein 1) the ratio of glutamate to glutamine in cells of the cancer is determined; and 2) the 

medicament is administered if the ratio of glutamate to glutamine is greater than or equal 

to 1.5. 

61. The use of claim 60, wherein the compound is a compound as described in any of claims 

25-48. 

62. The use of any of claims 58-61, wherein the ratio is greater than or equal to 2.0. 

63. The use of any of claims 58-62, wherein the ratio is determined by measuring levels of 

glutamate and glutamine in the cancer cells. 

64. The use of any of claims 58-63, wherein the cancer is selected from a B cell malignancy, 

breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, mesothelioma and 

renal cancer. 

65. The use of claim 64, wherein the cancer is breast cancer. 

66. The use of claim 65, wherein the breast cancer comprises basal-type breast cancer cells, 

triple-negative breast cancer cells or claudin-low breast cancer cells. 
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67. The use of claim 66, wherein the breast cancer comprises basal-type breast cancer cells. 

68. The use of claim 66, wherein the breast cancer comprises triple-negative breast cancer 

cells. 

69. The use of claim 66, wherein the breast cancer comprises claudin-low breast cancer cells. 

70. The use of claim 64, wherein the cancer is colorectal cancer. 

71. The use of claim 64, wherein the cancer is endocrine cancer. 

72. The use of claim 71, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma and parathyroid gland 

adenoma. 

73. The use of claim 64, wherein the cancer is melanoma. 

74. The use of claim 64, wherein the cancer is renal cancer. 

75. The use of claim 64, wherein the cancer is a B cell malignancy. 

76. The use of claim 75, wherein the B cell malignancy is selected from multiple myeloma, 

leukemia and lymphoma. 

77. The use of claim 76, wherein the B cell malignancy is multiple myeloma. 

78. The use of claim 76, wherein the B cell malignancy is leukemia. 

79. The use of claim 78, wherein the leukemia is selected from acute lymphoblastic leukemia 

and chronic lymphoblastic leukemia. 

80. The use of claim 76, wherein the B cell malignancy is lymphoma. 
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81. The use of claim 80, wherein the lymphoma is selected from Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

82. Use of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 
O 

R3^\ N-N N-N Z 

R1 R2 (I), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

^ ^, wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R.7; 

R.7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(Rg)(R9)(Rio), 

N(R4)(RS) or OR6> wherein any free hydroxyl group may be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; 

R6, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; and 

Rs, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or R$ and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rs, R9 and Rio are not H; 

wherein 1) the ratio of GLS to GS in cells of the cancer is determined; and 2) the medicament is 

administered if the ratio of GSL to GS is greater than or equal to 0.05. 

83. The use of claim 82, wherein the compound is a compound as described in any of claims 

2-23. 

84. The use of claim any one of claims 82, wherein the ratio is greater than or equal to 1. 

85. The use of any one of claims 82 or 84, wherein the ratio is determined by measuring the 

levels of GLS and GS in the cancer cells. 

86. The use of claim 85, wherein measuring the levels of GLS and GS comprises measuring 

mRNA amounts. 

87. The use of claims 86, wherein measuring the levels of GLS and GS comprises measuring 

protein amounts. 
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88. The use of any one of claims 82-87, wherein GLS is GAC. 

89. The use of any one of claims 82-87, wherein GLS is KGA. 

90. The use of any one of claims 82-87, wherein GLS is both GAC and KGA. 

91. Use of a compound of formula la, or a pharmaceutical^ acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 
O 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and 

any hydrogen atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by 

hydroxy; 

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, 

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(RS)(R9)(RIO), N(R4)(Rs) or ORg, wherein any free 

hydroxyl group may be acylated to form C(0)R7; 

Ri R2 (la), 

or a pharmaceutical^ acceptable salt thereof, wherein: 

, preferably CH2CH2, wherein any hydrogen atom of a CH or CH2 unit may be 
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R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R.7; 

R.6, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R?; and 

Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rs and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R?, and wherein at least 

two of Rs, R9 and Rio are not H; 

Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(Ri4), N(R4)(RH) or 

ORH, wherein any free hydroxyl group may be acylated to form C(0)R?; 

R12 and R13 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7, and wherein both of R12 and R13 are not H; and 

R14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl; 

wherein 1) the ratio of GLS to GS in cells of the cancer is determined; and 2) the medicament is 

administered if the ratio of GLS to GS is greater than or equal to 0.05. 
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92. The use of claim 91, wherein the compound is a compound as described in any of claims 

25-48. 

93. The use of claim 91 or 92, wherein the ratio is greater than or equal to 1. 

94. The use of any one of claims 91-93, wherein the ratio is determined by measuring the 

levels of GLS and GS in the cancer cells. 

95. The use of claim 94, wherein measuring the levels of GLS and GS comprises measuring 

mRNA amounts. 

96. The use of claims 94, wherein measuring the levels of GLS and GS comprises measuring 

protein amounts. 

97. The use of any one of claims 91-96, wherein GLS is GAC. 

98. The use of any one of claims 91-96, wherein GLS is KGA. 

99. The use of any one of claims 91-96, wherein GLS is both GAC and KGA. 

100. The use of any of claims 91-99, wherein the cancer is selected from a B cell malignancy, 

breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, mesothelioma and 

renal cancer. 

101. The use of claim 100, wherein the cancer is breast cancer. 

102. The use of claim 101, wherein the breast cancer comprises basal-type breast cancer cells, 

triple-negative breast cancer cells or claudin-low breast cancer cells. 

103. The use of claim 101, wherein the breast cancer comprises basal-type breast cancer cells. 
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104. The use of claim 101, wherein the breast cancer comprises triple-negative breast cancer 

cells. 

105. The use of claim 101, wherein the breast cancer comprises claudin-low breast cancer 

cells. 

106. The use of claim 100, wherein the cancer is colorectal cancer. 

107. The use of claim 100, wherein the cancer is endocrine cancer. 

108. The use of claim 107, wherein the endocrine cancer is selected from adrenal cortex 

adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma and parathyroid gland 

adenoma. 

109. The use of claim 100, wherein the cancer is melanoma. 

110. The use of claim 100, wherein the cancer is renal cancer. 

111. The use of claim 100, wherein the cancer is a B cell malignancy. 

112. The use of claim 111, wherein the B cell malignancy is selected from multiple myeloma, 

leukemia and lymphoma. 

113. The use of claim 111, wherein the B cell malignancy is multiple myeloma. 

114. The use of claim 111, wherein the B cell malignancy is leukemia. 

115. The use of claim 114, wherein the leukemia is selected from acute lymphoblastic 

leukemia and chronic lymphoblastic leukemia. 

116. The use of claim 111, wherein the B cell malignancy is lymphoma. 
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117. The use of claim 116, wherein the lymphoma is selected from Burkitt's lymphoma, 

Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin's lymphoma. 

118. Use of a compound of formula la, or a pharmaceutically acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 

0 
Z N-N N-N 

R1 R2 (la), 

wherein: 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

^ preferably CH2CH2, wherein any hydrogen atom of a CH or CH2 unit may be replaced 

by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen 

atom of a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit 

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7: 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl, 

alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, 

heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or 

C(R8)(R9)(RIO), N(R4)(RS) or OR6, wherein any free hydroxyl group may be acylated to form 

C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 
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cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form 

C(0)R7; 

R6, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be 

acylated to form C(0)R7; and 
Rg, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, or Rg and R9 together with the carbon to which they are 

attached, form a carbocyclic or heterocyclic ring system, wherein any free hydroxyl group may 

be acylated to form C(0)R7, and wherein at least two of Rs, R9 and Rio are not H; 

Rn represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(Ri4), N(R4)(RM) or ORu, 

wherein any free hydroxyl group may be acylated to form C(0)R7; 

R12 and R13 each independently respresent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, 

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form 

C(0)R7, and wherein both of R12 and R13 are not H; and 

Rj4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl; 

wherein 1) glutaminase activity in cells of the cancer is determined; and 2) the medicament is 

administered if the activity is greater than or equal to 0.005 jimol/min/mg of protein. 
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119. Use of a compound of formula la, or a pharmaceutical^ acceptable salt thereof, in the 

manufacture of a medicament for the treatment of cancer, 

L represents CH2SCH2, CH2CH2, CH2CH2CH2, CH2, CH2S, SCH2, CH2NHCH2, CH=CH, or 

,A/ ^ wherein any hydrogen atom of a CH or CH2 unit may be replaced by alkyl or 

alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of 

a CH2 unit of CH2CH2, CH2CH2CH2 or CH2 may be replaced by hydroxy; 

X, independently for each occurrence, represents S, O or CH=CH, wherein any hydrogen atom 

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH20(C0)R7; 

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

Ri and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

R3, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, 

aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, 

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(RS)(R9)(RIO), 

N(R4)(RS) or OR6, wherein any free hydroxyl group may be acylated to form C(0)R7; 

R4 and R5 each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl, 

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; 

Rg, independently for each occurrence, represents substituted or unsubstituted alkyl, 

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

R3—^ N-N N-N Z 

Ri R2 (I), 

wherein: 

336 



aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group 

may be acylated to form C(0)R7; and 

Rs, R9 and Rio each independently represent H or substituted or unsubstituted alkyl, hydroxy, 

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl, 

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, 

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rs and R9 together with the 

carbon to which they are attached, form a carbocyclic or heterocyclic ring system, 

wherein any free hydroxyl group may be acylated to form C(0)R7, and wherein at least 

two of Rs, R9 and Rio are not H; 

wherein 1) glutaminase activity in cells of the cancer is determined; and 2) the medicament is 

administered if the activity is greater than or equal to 0.005 |imol/min/mg of protein. 
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