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Claims:

L. A method of treating or preventing cancer comprising administering a

ompound of formula I,

CH; may be replaced by hydroxy;

X, independently for each occurrexee, represents S, O or CH=CH, wherein any
hydrogen atom of a CH unit thay be replaced by alkyl,

Y, independently for each occurrence, régresents H or CHO(CO)Ry,

R, independently for each occurrence, reprgsents H or substituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkylamino
heterocyclylalkoxy;

Z represents H or R3(CO);

yl, heterocyclylalkyl, or

R: and R; each independently represent H, alkyl, alkox\or hydroxy;

Ra, independently for each occurrence, represents substitutgd or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkgxy, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylaliyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy)
heteroaryloxyalkyl or C(Rg)(Ro)(R0), N(R4)(Rs) or ORg, where¥ any free
hydroxyl group may be acylated to form C(O)R;

R4 and R each independently represent H or substituted or unsubstituted a
hydroxyalkyl, acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, a
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
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heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form
C(O)Ry;
Rs, 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
hgteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form

10 droxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl,

heterocyclylalkyl, R¢teroaryl, heteroarylalkyl, heteroaryloxy, or

heteroaryloxyalkyl, or’Rs and Ry together with the carbon to which they are
15 attached, form a carbocydljc or heterocyclic ring system, wherein any free
hydroxyl group may be acylded to form C(O)R7, and wherein at least two of

Rs, Ry and Ry are not H.

2. The method of claim 1, wherein L repyesents CH,SCH», CH,CH;, CH,S or
SCH,,

20 3. The method of claim 1, wherein L represents

4. The method of any preceding claim, wherein Y repigsents H.

5. The method of any preceding claim, wherein X, independgntly for each
occurrence, represents S or CH=CH, wherein any hydrogen atom o
replaced by alkyl.

CH unit may be

25 6. The method of any preceding claim, wherein Z represents Ry(CO).
7. The method of claim 6, wherein cach occurrence of R; is not identical.

8. The method of any preceding claim, wherein R and R; each represent H.
315



10

15

20

WO 2014/089048 PCT/US2013/072830

9. The method of any preceding claim, wherein R3, independently for each
occurrence, represents substituted or unsubstituted arylalkyl, heteroarylalkyl,

cycloalkyl or heterocycloalkyl.

1 The method of any preceding claim, wherein R, independently for each
occuNence, represents C(Rg)(Ro)(Rio), wherein Rg represents substituted or

unsubstXuted aryl, arylalkyl, heteroaryl or heteroaralkyl, Re represents H, and R

11.  The method of claim 10, wherein Rg represents substituted or unsubstituted

12.  The method of clgim 10 or 11, wherein Ry represents hydroxy, hydroxyalkyl,

or alkoxy.

13. The method of claim 1, Wherein L represents CH,SCH,, CH,CH,, CH,S or
SCH,, Y represents H, X representd\S, Z represents R:(CO), R, and R; each represent
H, and R3, independently for each ocoNrrence, represents substituted or unsubstituted

arylalkyl, heteroarylalkyl, cycloalkyl or Meterocycloalkyl.

14, The method of claim 13, wherein each\gccurrence of R; is identical.

15.  The method of claim 1, wherein L representy CH,SCH», CH,CH;, CH,S or
SCHa, Y represents H, X represents S, Z represents R¥CO), R; and R each represent
H, and R3, independently for each occurrence, represents \C(Rs)(Ro)(R o), wherein Rg
represents substituted or unsubstituted aryl, arylalkyl, heterdqry! or heteroaralkyl, Ro
represents H, and R represents hydroxy, hydroxyalkyl, alkox\or alkoxyalkyl.

16. The method of claim 15, wherein L represents CH,CH,

17. The method of claim 15 or 16, wherein Rg represents substituted
unsubstituted aryl, arylalkyl or heteroaryl.
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18.  The method of claim 17, wherein Rg represents substituted or unsubstituted

19.  The method of any of claims 15-18, wherein R represents hydroxy,

roxyalkyl or alkoxy.

20. he method of claim 19, wherein R represents hydroxyalkyl.
21.  The hgthod of any one of claims 15-20, wherein cach occurrence of R3is
identical.

22. The method oRclaim 1, wherein L represents CH,CH,, Y represents H, X,
independently for each oxcurrence, represents S or CH=CH, Z represents R3(CO), R
and R, each represent H, an{ R, independently for each occurrence, represents

arylalkyl, heteroarylalkyl, cyclalkyl or heterocycloalkyl.

23.  The method of claim 22, whygpein each occurrence of Rj is identical.

24. A method of treating or preventing\gancer comprising administering a

compound of formula Ia,

unit may be replaced by alkyl, and any hydrogen atom of a CH,
CH,CH,, CH,CH>CH; or CH; may be replaced by hydroxy;

X represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogengtom of
a CH unit may be replaced by alkyl;

Y, independently for each occurrence, represents H or CH;O(CO)R; .
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R;, independently for each occurrence, represents H or substituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or
heterocyclylalkoxy;

Z represents H or R3(CO);

and R; each independently represent H, alkyl, aikoxy or hydroxy, preferably H;
Rs rdpresents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl,
cylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
arNoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
heterdaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or
C(R)RN(R10), N(R4)(Rs) or ORg, wherein any free hydroxyl group may be
acylated to Yprm C(O)R7;

R4 and R each indepegdently represent H or substituted or unsubstituted alkyl,
hydroxyalkyl, acN, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl,
arylalkyl, aryloxy, alyloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteNaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyl, where\p any free hydroxyl group may be acylated to form
C(O)R;

Re, independently for each occurrence, ¥gpresents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylamigoalkyl, alkenyl, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycldlkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroaryldkyl, heteroaryloxy, or
heteroaryloxyalkyl, wherein any free hydroXyl group may be acylated to form
C(O)Ry; and

Rs, Ro and Ryg each independently represent H or substitd¢ed or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylamino, aminoalRyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, atkenyl, alkoxy\alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkX], heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy,\Qr
heteroaryloxyalkyl, or Rs and Ry together with the carbon to which they are
attached, form a carbocyclic or heterocyclic ring system, wherein free
hydroxy! group may be acylated to form C(O)R5, and wherein at least\wo of
Rs, R and R are not H;
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Ry represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyi,
heteroaryl, heteroarylaikyl, heteroaryloxy, or heteroaryloxyalkyl, or
C(Ri2)(Ri3)(Ri4), N(R4)(R14) or OR )4, wherein any free hydroxyl group may
be acylated to form C(O)R7;

RN\and Ry3 each independently respresent H or substituted or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl,

koxycarbonyl, alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl,
aryklkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterogyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroarNoxyalkyl, wherein any free hydroxyl group may be acylated to form
C(O)R7, and wherem both of R;; and R;;3 are not H; and

R,4 represents substitiNed or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl,
heteroaryl, heterogrylalkyl, heteroaryloxy, or heteroaryloxyalkyl.

25.  The method of claim 2, wherein Ry; represents substituted or unsubstituted
arylalkyl.

26. The mcthod of claim 25, wheryjn R); represents substituted or unsubstituted

benzyl.

27. The method of claim any of claims 246, wherein L represents CH,SCHj,
CHzCHg, CHzS or SCH:),_

28.  The method of claim 27, wherein L represents\CH2CH,.

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

30.  The method of any of claims 24-29, wherein X representd\S or CH=CH.

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

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

33. The method of claim 32, wherein Rz and R, are not identical.
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34. The method of any of claims 24-33, wherein R, and R; each represent H.

35. The method of claim 32, wherein Rsrepresents substituted or unsubstituted

arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl.
rylal<y ry ¥ y

36. The method of claim 35, wherein Rs represents substituted or unsubstituted

heterdarylalkyl.

37. Thdmethod of claim 32, whercin Rjrepresents C(Rg)(Rg)(R1g), wherein Rg
represents subgtituted or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Ro
represents H, angd Ry represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl.

38. The method of claim 37, wherein Rg represents substituted or unsubstituted
aryl, arylalkyl, or heteroqryl.

39.  The method of claim\37 or 38, wherein R, represents hydroxy, hydroxyalkyl,

or alkoxy.

40, The method of claim 24, whgein L represents CH,SCH,, CHCH,, CH,S or
SCHs, Y represents H, X represents S, ¥ represents Rz(CO), R; and R, each represent
H, Rarepresents substituted or unsubstitulgd arylalkyl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, and R, represents substitiNed or unsubstituted arylalkyl.

41,  The method of claim 40, wherein Rj reprégents substituted or unsubstituted

heteroarylalkyl.

42, The method of claim 24, wherein L represents CNoSCH,, CH2CH,, CH,S or
SCHay, Y represents H, X represents S, Z represents R:(COMNR; and R each represent
H, Rirepresents C{Rs)(Rg){R o), wherein Rg represents substityted or unsubstituted
aryl, arylalkyl, heteroaryl or heteroaralkyl, Ry represents H, Ryg
hydroxyalkyl, alkoxy or alkoxyalkyl, and R, represents substitute
arylalkyl.
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43, The method of claim 42, wherein Rg represents substituted or unsubstituted
aryl, arylalkyl or heteroaryl.

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

45% The method of any of claims 42-44, wherein R, represents hydroxy,
hydrogyalkyl or alkoxy.

46.  Thymethod of claim 24, wherein L represents CH,CH,, Y represents H, X
represents S & CH=CH, Z represents R3(CO), R and R, cach represent H, R
represents substifuted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or
hetcrocycloalkyl, agd R represents substituted or unsubstituted arylalkyl.

47, The method of Xaim 46, wherein Rj represents substituted or unsubstituted
heteroarylalkyl.

48. The method of claim 24y wherein L represents CH,CH,, Y represents H, X
represents S, Z represents Rs(CO)\R; and R; each represent H, Rz represents
C(Rg)Ro)(Rig), wherein Rg represendg substituted or unsubstituted aryl, arylalkyl or
heteroaryl, Ry represents H, R0 represeNts hydroxy, hydroxyalkyl or alkoxy, and Ry
represents substituted or unsubstituted arykatkyl.

49.  The method of any preceding claim, wh¥rein the cancer is selected from breast
cancer, colorectal cancer, endocrine cancer, lung dancer, melanoma, mesothelioma,

renal cancer and a B cell malignancy.

50. The method of claim 49, wherein the cancer is breNst cancer.

51.  The method of claim 50, wherein the breast cancer comyrises basal-type breast

cancer cells, triple-negative breast cancer cells or clandin-low breyst cancer cells.

52.  The method of claim 51, wherein the breast cancer comprises Bysal-type breast

cancer cells.
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53.  The method of claim 51, wherein the breast cancer comprises triple-negative

breast cancer cells.

54.  The method of claim 51, wherein the breast cancer comprises claudin-low

bXeast cancer cells.

55. he method of claim 49, wherein the cancer is colorectal cancer.

56.  The igethod of claim 49, whercin the cancer is endocrine cancer.

57. The methdd of claim 56, wherein the endocrine cancer is selected from
adrenal cortex adenoXpa, adrenal cortex carcicnoma, adrenal gland

pheochromocytoma and\parathyroid gland adenoma.

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

39, The method of claim 49, wRerein the cancer is renal cancer.,

60.  The method of claim 49, wherei)the cancer is a B cell malignancy.

61.  The method of claim 60, wherein the R cell malignancy is selected from

multiple myeloma, leukemia and lymphoma.

62.  The method of claim 61, wherein the B cell mAignancy is multiple myeloma.

63.  The method of claim 61, wherein the B cell malignaycy is leukemia.

64. The method of claim 63, wherein the leukemia is sclected\from acute

lymphoblastic leukemia and chronic lymphoblastic leukemia.

65.  The method of claim 61, wherein the B cell malignancy is lymphogna.

66.  The method of claim 65, wherein the lymphoma is selected from BurkiXs
lymphoma, Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s

lymphoma.
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67.  The method of any preceding claim, further comprising conjointly

administering one or more additional chemotherapeutic agents.

The method of claim 67, wherein conjointly administering one or more
additional chemotherapeutic agents provide improved efficacy relative to each
individuaNadministration of the compound of formula I or the one or more additional

chemotherapyutic agent.

69.  The metho¥ of claim 68, wherein conjointly administering one or more

additional chemotherdpcutic agents provide a syncrgistic cffect.

70. The method of clai

additional chemotherapeutic agents provide an additive effect.

69, wherein conjointly administering one or more

71. The method of any of claim¥67-70, wherein the compound of formula I and

the one or more additional chemotherageutic agents are administered simultaneously.

72.  The method of any of claims 67-70, Wherein the one or more additional
chemotherapeutic agents are administered with¥y about 5 minutes to within about 168

hours prior to or after administration of the compdynd of formula I.

73.  The method of any of claims 67-72, wherein the\gne or more additional
chemotherapeutic agents are selected from ABT-263, amuNglutethimide, amsacrine,
anastrozolc, asparaginasc, beg, bicalutamide, bleomycin, bortzomib, buscrelin,
busulfan, campothecin, capecitabine, carboplatin, carfilzomib, ¢z
chlorambucil, chloroquine, cisplatin, cladribine, clodronate, colchich
cyclophosphamide, cyproterone, cytarabine, dacarbazine, dactinomyct
daunorubicin, demethoxyviridin, dexamethasone, dichloroacetate, dienespl,
diethylstilbestrol, docetaxel, doxorubicin, epirubicin, estradiol, estramustine;
etoposide, everolimus, exemestane, filgrastim, fludarabine, fludrocortisone,

fluorouracil and 5-fluorouracil, fluoxymesterone, flutamide, gemcitabine, genistei

goserelin, hydroxyurea, idarubicin, ifosfamide, imatinib, interferon, irinotecan,
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ironotecan, lenalidomide, letrozole, leucovorin, leuprolide, levamisole, lomustine,
lonidamine, mechlorethamine, medroxyprogesterone, megestrol, melphalan,
mercaptopurine, mesna, metformin, methotrexate, mitomycin, mitotane,

itoxantrone, nilutamide, nocodazole, octreotide, oxaliplatin, paclitaxel, pamidronate,
peNjostatin, perifosine, PF-04691502, plicamycin, pomalidomide, porfimer,
procalNyazine, raltitrexed, rituximab, romidepsin, sorafenib, streptozocin, sunitinib,
suramin, Ygmoxifen, temozolomide, temsirolimus, teniposide, testosterone,
thalidomideNthioguanine, thiotepa, titanocene dichloride, topotecan, trastuzumab,

tretinoin, vinbldgtine, vincristine, vindesine, vinorelbine, and vorinostat (SAHA).

74.  The method oXclaim 73, wherein the one or more additional chemotherapeutic
agents are selected fromNortezomib, capecitabine, carboplatin, carfilzomib,
cyclophosphamide, daunoriNicin, dexamethasone, docetaxel, doxorubicin, epirubicin,
eribulin, fluorouracil, gemcita l'ne, ixabepilone, lenalidomide, methotrexate,
mitoxantrone, mutamycin, paclitaXel, pomalidomide, rituximab, thalidomide,

thiotepa, vincristine, and vinorelbine)

75.  The method of claim 74, wherein thg onc or more additional chemotherapeutic
agents are selected from bortezomib, carfilzoi\b, dexamethasone, doxorubicin,

lenalidomide, pacilitaxel, pomalidomide, thalidomide, and rituximab.

76. A method of identifying a cancer patient that mdy benefit from treatment with
a glutaminase inhibitor comprising determining the ratith) lutamate to glutamine in
cancer cells of the cancer patient, wherein a ratio greater thanQr equal to 1.5 indicates

the patient may benefit from treatment with a glutaminase inhib

77.  The method of claim 76, wherein the ratio is greater than or e

patient.
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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 cancer.,

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

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

82.  The methdd of claim 81, wherein the breast cancer comprises basal-type breast

cancer cells.

83.  The method of cladqn 81, wherein the breast cancer comprises triple-negative

breast cancer cells.

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

breast cancer cells.

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

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

87.  The method of claim 86, wherein the endocrine\gancer is selected from
adrenal cortex adenoma, adrenal cortex carcicnoma, adrengl gland

pheochromocytoma and parathyroid gland adenoma.

g8. The method of claim 79, wherein the cancer 18 melanoma.

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

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

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

multiple myeloma, leukemia and lymphoma.
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92.  The method of claim 91, wherein the B cell malignancy is multiple myeloma.

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

94N, The method of claim 93, whercin the lcukemia is sclected from acute

lymphdplastic leukemia and chronic lymphoblastic leukemia.

5 95.  The tyethod of claim 91, wherein the B cell malignancy i1s lymphoma.

96.  The methodhof claim 95, wherein the lymphoma is selected from Burkitt’s
lymphoma, Diffuse layge B cell lymphoma, follicular lymphoma and Hodgkin’s

lymphoma.

97. A method of treating a dgncer patient comprising 1) determining the ratio of
10 glutamate to glutamine in cancer c¥)ls of the cancer patient; and 2) if the ratio of
glutamate to glutamine is greater than\Qr equal to 1.5, administering a compound of

formula I,

15 L represents CH,SCH;, CH,CH,, CH,CH,;CH,, CH;, CH;

CH=CH, or s r‘{i, wherein any hydrogen atom of a §H or CH; unit may
be replaced by alkyl or alkoxy, any hydrogen of an NH unit¥ay be replaced
by alkyl, and any hydrogen atom of a CH; unit of CH,CH,, CHY_H,CH; or
CH; may be replaced by hydroxy;
20 X, independently for each occurrence, represents S, O or CH=CH, wherein a
hydrogen atom of a CH unit may be replaced by alkyl;
Y, independently for each occurrence, represents H or CH,O(CO)R.
R, independently for each occurrence, represents H or substituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or
25 heterocyclylalkoxy;
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Z represents H or R3(CO);

R; and R, 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,
hxgeroaryloxyalkyl or C(Rg}(Ro)}Rio), N(R4)Rs) or ORg, wherein any free
hydidgxyl group may be acylated to form C(O)R7;

R4 and R;s eaciNindependently represent H or substituted or unsubstituted alkyl,

hydroxyalkyl, acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl,
arylalkyl, arjgxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkN, heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyl\wherein any free hydroxyl group may be acylated to form
C(O)R7;

Rs, independently for each occursgnce, represents substituted or unsubstituted alkyl,

hydroxyalkyl, aminoalkyl, axylaminoalkyl, alkenyl, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl cycloalkyl, cycloaltkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, hetefparylalkyl, heteroaryloxy, or
heteroaryloxyalkyl, wherein any freeNgydroxyl group may be acylated to form
C(O)R7; and

Rs, Rg and R0 each independently represent H or sybstituted or unsubstituted alkyl,

98.

any of claims 2-23.

hydroxy, hydroxyalkyl, amino, acylamino, am\poalkyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, alkenyl, Nkoxy, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloallylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroarfNoxy, or
heteroaryloxyalkyl, or Rg and Ry together with the carbonSp which they are
attached, form a carbocyclic or heterocyclic ring system, whesgin any free
hydroxyl group may be acylated to form C{O)R7, and wherein aNeast two of
Rg, Ry and Ry are not H.

The method of claim 97, wherein the compound is a compound as descriied in
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99. A method of treating a cancer patient comprising 1) determining the ratio of
glutamate to glutamine in cancer cells of the cancer patient; and 2) if the ratio of
glutamate to glutamine is greater than or equal to 1.5, administering a compound of

rmula Ja,

R R (Ta),
or a pharmaceytically acceptable salt thereof, wherein;
L represents CHz CHz, CH2CH2, CH2CH2CH2, CHz, CHzS, SCHz, CHzNHCHz,

CH=CH, or r’"i, preferably CH,CH3, wherein any hydrogen atom of a
CH or CH; unit migy be replaced by alkyl or alkoxy, any hydrogen of an NH
unit may be replaced\py alkyl, and any hydrogen atom of a CH; unit of
CH,CH,, CH,CH,CH:; &¢ CH; may be replaced by hydroxy;

X represents S, O or CH=CH, prefgrably S or CH=CH, wherein any hydrogen atom of
a CH unit may be replaced by\lkyl;

Y, independently for each occurrence, rdgresents H or CH,O(CO)R5,

R, independently for each occurrence, reprysents H or substituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkylaminoa¥yl, heterocyclylalkyl, arylalkyl, or
heterocyclylalkoxy;

Z represents H or R3(CO);

R; and R; each independently represent H, alkyl, alkoxy\or hydroxy, preferably H;

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalk or
C(Re)}Ro)(Rio), N(R4}Rs) or ORg, wherein any free hydroxyl gipup may be
acylated to form C(O)R7;

R4 and Rs each independently represent H or substituted or unsubstituted alk
hydroxyalkyl, acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, atyl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
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heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form
C(O)R7;

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

teroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form
C(®Q)R7; and

Rs, Ro and R\ each independently represent H or substituted or unsubstituted alkyl,
hydroxyNnydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl,
alkoxycarbdpyl, alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl,
arylalkyl, aryldxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyM heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyl,\gr Rs and Ry together with the carbon to which they are
attached, form a carbodyclic or heterocyclic ring system, wherein any free
hydroxyl group may be a¥ylated to form C(O)R7, and wherein at least two of
Rg, Ry and Rg are not H;

R represents substituted or unsubstiti{ed aryl, arylalkyl, aryloxy, aryloxyalkyl,
heteroaryl, heteroarylalkyl, heterdqryloxy, or heteroaryloxyalkyl, or
C(R12)(R13)R14), N(R4)(R4) or OR N, wherein any free hydroxyl group may
be acylated to form C(O)R7;

Ri2 and R,3 each independently respresent H or sipstituted or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylamino, alginoalkyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, alkenyl\alkoxy, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloAlkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heterodyloxy, or
heteroaryloxyalkyl, wherein any free hydroxyl group mAy be acylated to form
C(O)R7, and wherein both of Rz and R,z are not H; and

R4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, arXloxyalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, or heteroaryloxyalky

100. The method of claim 99, wherein the compound is a compound as dgcribed in

any of claims 25-48.
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101. The method of any of claims 97-100, wherein the ratio is greater than or equal

10 2.0.

02. The method of any of claims 97-101, wherein the method of determining the

includes measuring levels of glutamate and glutamine in the cancer cells of the

105. The method of claim\ 04, wherein the breast cancer comprises basal-type
breast cancer cells, triple-negatlye breast cancer cells or claudin-low breast cancer

cells.

106. The method of claim 105, wherddn the breast cancer comprises basal-type

breast cancer cells.

107. The method of claim 105, wherein the bigast cancer comprises triple-negative

breast cancer cells.

108. The method of claim 105, wherein the breast can¥gr comprises claudin-low

breast cancer cells.

109.  The method of claim 103, wherein the cancer is colorecta\cancer.

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

111.  The method of claim 110, wherein the endocrine cancer is selected
adrenal cortex adenoma, adrenal cortex carcicnoma, adrenal gland

pheochromocytoma and parathyroid gland adenoma.
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112, The method of claim 103, wherein the cancer is melanoma.

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

11 The method of claim 103, whercin the cancer is a B cell malignancy.

115. ¢ method of claim 114, wherein the B cell malignancy is selected from

multiple mydoma, leukemia and lymphoma,

116. The methoy of claim 115, wherein the B cell malignancy 1s multiple myeloma.

117.  The method of chaim 115, wherein the B cell malignancy is leukemia.

118. The method of claim N7, wherein the leukemia is selected from acute

lymphoblastic leukemia and chroyjc lymphoblastic leukemia.

119.  The method of claim 115, wherjn the B cell malignancy is lymphoma.

120.  The method of claim 119, wherein th&lymphoma is selected from Burkitt’s
lymphoma, Diffuse large B cell lymphoma, folldular lymphoma and Hodgkin’s

lymphoma.

121. A method of identifying a cancer patient that may\penefit from treatment with
a glutaminase inhibitor, comprising determining the ratio of XGLS:GS ratio in cancer
cells of the cancer patient, wherein a ratio greater than or equal¥o 0.05 indicates the

patient may benefit from treatment with a glutaminase inhibitor.

122, The method of claim any one of claims 121, wherein the ratio is jgeater than

or ¢qual to 1.

123.  The method of claim 121 or 122, wherein the method of determining the ritio

comprises measuring levels of GLS and GS in the cancer cells of the cancer patient.
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124.  The method of claim 123, wherein measuring the levels of GLS and GS

comprises measuring mRNA amounts.

25. The method of claims 123, wherein measuring the levels of GLS and GS

colprises measuring protein amounts.
126. ¢ method of any one of claims 121-125, wherein GLS is GAC.
127.  The mythod of any one of claims 121-125, wherein GLS is KGA.

128. The method\¢f any one of claims 121-125, wherein GLS is both GAC and
KGA.

129. The method of any o claims 121-128, wherein the cancer is selected from a B
cell malignancy, breast cancer,Xolorectal cancer, endocrine cancer, lung cancer,

melanoma, mesothelioma and ren¥ cancer.
130. The method of claim 129, wher&in the cancer is breast cancer.

131.  The method of claim 130, wherein th\breast cancer compriscs basal-type
breast cancer cells, triple-negative breast cancergells or claudin-low breast cancer

cells.

132.  The method of claim 130, wherein the breast canker comprises basal-type

breast cancer cells.

133.  The method of claim 130, wherein the breast cancer compxises triple-negative

breast cancer cells.

134. The method of claim 130, wherein the breast cancer comprises claydin-low

breast cancer cells.

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

137. The method of claim 136, wherein the endocrine cancer is selected from
drenal cortex adenoma, adrenal cortex carcicnoma, adrenal gland

phyochromocytoma and parathyroid gland adenoma.

138. e method of clamm 129, wherein the cancer 1s melanoma.

139. The nxthod of claim 129, whercin the cancer is renal cancer.

140. The methodof claim 129, wherein the cancer is a B cell malignancy.

141.  The method of clkyim 140, wherein the B cell malignancy is selected from

multiple myeloma, leukemiy and lymphoma.
142.  The method of claim 140y wherein the B cell malignancy is multiple myeloma.
143.  The method of claim 140, whesgin the B cell malignancy is leukemia.

144,  The method of claim 143, wherein tRe leukemia is selected from acute

lymphoblastic leukemia and chronic lymphoblstic leukemia.
145. The method of claim 140, wherein the B cel\malignancy is lymphoma.

146.  The method of claim 145, wherein the lymphomaNs selected from Burkitt’s
lymphoma, Diffuse large B cell lymphoma, follicular lymphgma and Hodgkin’s

lymphoma.

147. A method of treating a cancer patient comprising 1) determitNpg the ratio of
GLS to GS in cancer cells of the cancer patient; and 2) if the ratio of GSL to GS is

greater than or equal to 0.05, administering a compound of formulal,
@
Re—{ Ny N-N 7
N /‘\l/ (L)\H\ N
Y X X Yy
Ra 4y

R4

>
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or a pharmaceutically acceptable salt thereof, wherein:
L represents CH,SCH,, CH>CH,, CH>CH,CH,, CH,, CH,S, SCH,, CH,NHCH,,

CH=CH, or s r‘{, wherein any hydrogen atom of a CH or CH; 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 CH; unit of CH,CH;, CHCH,CH> or
» may be replaced by hydroxy;
X, independgntly for each occurrence, represents S, O or CH=CH, wherein any
hydrogéq atom of a CH unit may be replaced by alkyl;
Y, independently fQr cach occurrence, represents H or CHO(CO)Ry,
R, independently for\each occurrence, represents H or substituted or unsubstituted
inoalkyl, alkylaminoalkyl, heterocyclylalkyl, or
heterocyclylalkoxy;

Z represents H or R3(COY);

alkyl, alkoxy, a

R, and R; each independently repi¢sent H, alkyl, alkoxy or hydroxy;

R3, indcpendently for cach occurrendy, represents substituted or unsubstituted alkyl,

hydroxyalky!, aminoalkyl, acylakinoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl,

arylalkyl, aryloxy, aryloxyalkyl, cydoalkyl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl, heteroarWalkyl, heteroaryloxy,
heteroaryloxyalkyl or C(Rs)}Ro)(Rio), N(Rg)(Rs) or ORg, wherein any free
hydroxyl group may be acylated to form C(ONR+;

R4 and Rs each independently represent H or substituted or unsubstituted alkyl,
hydroxyalkyl, acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl,

lkyl, heterocyclyl,

heteroaryloxyalkyl, wherein any free hydroxyl group may bdacylated to form

C(O)R7;
Rs, independently for each occurrence, represents substituted or unsubstiti¥ed alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyaikyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocycly
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form

C(O)R7; and
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Rs, Ro and Ryg 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 Ry together with the carbon to which they are
atiached, form a carbocyclic or heterocyclic ring system, wherein any free
hydraxyl group may be acylated to form C(O)R7, and wherein at least two of
Rs, Ry axd Ryg are not H.

148.  The method & claim 147, wherein the compound is a compound as described

in any of claims 2-23,

149.  The method of claim aqy one of claims 147, wherein the ratio is greater than

or equal to 1.

150. The method of any one of claitks 147 or 149, wherein the method of
determining the ratio comprises measuring the levels of GLS and GS in the cancer

cells of the cancer patient.

151. The method of claim 150, wherein measurkyg the levels of GLS and GS

comprises measuring mRNA amounts.

152.  The method of claims 151, wherein measuring the Ivels of GLS and GS

comprises measuring protein amounts,

153. The method of any one of claims 147-152, wherein GLS is §AC.

154.  The method of any one of claims 147-152, wherein GLS is KGA.

155.  The method of any one of claims 147-152, wherein GLS is both GAC aqd
KGA.
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156. A method of treating a cancer patient comprising 1) determining the ratio of
GLS to GS in cancer cells of the cancer patient; and 2) if the ratio of GLS to GS is

greater than or equal to 0.05, administering a compound of formula Ia,

Ry Re (l2),

L represents HzSCHz, CH2CH2, CHch;aCHz, CHZ, CHzS, SCHz, CHzNHCHz,

CH=CH, o 28 , preferably CH;CH,, wherein any hydrogen atom of a
CH or CH; uiNt may be replaced by alkyl or alkoxy, any hydrogen of an NH
unit may be repldged by alkyl, and any hydrogen atom of a CH; unit of
CH,CH;, CH,CH,
X represents S, O or CH=CH,

2 or CH; may be replaced by hydroxy;

referably S or CH=CH, wherein any hydrogen atom of

a CH unit may be replacey by alkyl;

, represents H or CH,O(CO)R5,

R5, independently for each occurrence,\epresents H or substituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkyla
heterocyclylalkoxy,

Z represents H or R3(CO);

Y, independently for each occurren

{noalkyl, heterocyclylalkyl, arylalkyl, or

R, and R; each independently represent H, alkyl, akoxy or hydroxy, preferably H;
R3 represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl,
acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, ar, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocychy!, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or
C(Rs)(Ro)(Ri0), N(R4)(Rs) or ORs, wherein any free hydr:

acylated to form C(O)Ry;

arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocy
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyl, wherein any free hydroxyl group may be acylated to fo
C(O)Ry;
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R, independently for each occurrence, represents substituted or unsubstituted alkyi,
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(O)R7; and

R, Ro aqd R each independently represent H or substituted or unsubstituted alkyl,
hy&oxy, hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl,

alkox¥¢arbonyl, alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl,

heteroaryloxy¥Nkyl, or Rg and Rg together with the carbon to which they are
attached, form a darbocyclic or heterocyclic ring system, wherein any free
hydroxyl group may\be acylated to form C(O)R7, and wherein at least two of
Rsg, Ro and Ry are not

R, represents substituted or unsistituted aryl, arylalkyl, aryloxy, aryloxyalkyl,
heteroaryl, heteroarylalkyl, I¢teroaryloxy, or heteroaryloxyalkyl, or
C(Ri2)(R13)(R14), N(R4)(R14) oNOR 14, wherein any free hydroxyl group may
be acylated to form C(O)Ry;

Ryz and R;3 each independently respresent HNor substituted or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylamidp, aminoalkyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, alkgnyl, alkoxy, alkoxyalkyl, aryl,
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, h&groaryloxy, or
heteroaryloxyalkyl, wherein any free hydroxyl grodp may be acylated to form
C(O)R7, and wherein both of Ry, and R;3 are not H; a

R4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl.

157.  The method of claim 156, whercin the compound is a compound\as described

in any of claims 25-48.
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158.  The method of claim 156 or 157, wherein the ratio is greater than or equal to
1.

15 The method of any one of claims 156-158, wherein the method of determining
the ratlQ comprises measuring the levels of GLS and GS in the cancer cells of the

cancer paignt.

160. The method of claim 159, wherein measuring the levels of GLS and GS

comprises measuritg mRNA amounts.

161. The method of clalus 159, wherein measuring the levels of GLS and GS

compriscs measuring protein ymounts.

162. The method of any one of clgims 156-161, wherein GLS is GAC.

163. The method of any one of claims N6-161, wherein GLS is KGA.

164. The method of any one of claims 156-16\,, wherein GLS is both GAC and
KGA.

165. The method of any of claims 156-164, wherein thé\gancer is selected from a B
cell malignancy, breast cancer, colorectal cancer, endocrine oypcer, lung cancer,

meclanoma, mesothelioma and renal cancer.

166. The method of claim 165, wherein the cancer is breast cancer.

167. The method of claim 166, wherein the breast cancer comprises basal-lype
breast cancer cells, triple-negative breast cancer cells or claudin-low breast canc

cells.

168. The method of claim 166, wherein the breast cancer comprises basal-type

breast cancer cells.
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169. The method of claim 166, wherein the breast cancer comprises triple-negative

breast cancer cells,

IX0. The method of claim 166, wherein the breast cancer comprises claudin-low

breayt cancer cells.

171.  Thk method of claim 165, wherein the cancer is colorectal cancer.

172. The meNod of claim 165, wherein the cancer is endocrine cancer.

173, The method o claim 172, wherein the endocrine cancer is selected from
adrenal cortex adenomal\adrenal cortex carcicnoma, adrenal gland

pheochromocytoma and paxathyroid gland adenoma.

174. The method of claim 163, wherein the cancer is melanoma.

175. The method of claim 165, whexein the cancer is renal cancer.

176. The method of claim 165, wherein tke cancer is a B cell malignancy.

177.  The method of claim 176, wherein the B d¢ll malignancy is selected from

multiple myeloma, leukemia and lymphoma.

178. The method of claim 176, wherein the B cell malijypancy is multiple myeloma.

179.  The method of claim 176, wherein the B cell malignancy is leukemia.

180. The method of claim 179, wherein the leukemia is selected fiym acute

lymphoblastic leukemia and chronic lymphoblastic leukemia.

181.  The method of claim 176, wherein the B cell malignancy is lymphomy,

182, The method of claim 181, wherein the lymphoma is selected from Burkitt’
lymphoma, Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s

lymphoma.
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183. A method of treating a cancer patient comprising 1) determining glutaminase
activity in cancer cells of the cancer patient; and 2) if the activity is greater than or

equal to 0.005 pmol/min/mg of protein, administering a compound of formula Ia,

@]
Z. \N-N N-N
N { (L) [N N\/“\RH
Y = Y
Ry R (Ia),

or a pharmaceutidally acceptable salt thereof, wherein:

L represents CH,SCH>NCH,CH,, CH,CH,CH,, CH,, CH,S, SCH,, CH;NHCH,,

CH=CH, or ;H'A\Fi, prefexably CH,CH,, wherein any hydrogen atom of a CH or
CH; unit may be replaced by aiyl or alkoxy, any hydrogen of an NH unit may be
replaced by alkyl, and any hydrogéy atom of a CH» unit of CH;CH,, CH,CH,CH; or
CH, may be replaced by hydroxy;

X represents S, O or CH=CH, preferably S 8¢ CH=CH, wherein any hydrogen atom of
a CH unit may be replaced by alkyl;

Y, independently for each occurrence, represents H ox CH2O(CO)Ry,

Ry, independently for each occurrence, represents H or subMituted or unsubstituted
alkyl, alkoxy, aminoalkyl, alkylaminoalkyl, heterocyclylalkylNarylalkyl, or
heterocyclylalkoxy;

Z represents H or R3(CO);

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

R; represents substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl,
acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

340



10

15

20

25

WO 2014/089048 PCT/US2013/072830

heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(Rs)(Re)(Rio), N(R4)Rs) or
ORs, wherein any free hydroxyl group may be acylated to form C(O)R;

and R;s each independently represent H or substituted or unsubstituted alkyl,

R, independently fqr each occurrence, represents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoa¥yl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cy

heteroaryl, heteroarylalkyl,

oalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
teroaryloxy, or heteroaryloxyalkyl, wherein any free

hydroxyl group may be acylated to form C(O)R5; and

Rs, Ro and Ryg each independently rejyresent H or substituted or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylamirq, aminoalkyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, alkaqyl, alkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, or hetexparyloxyalkyl, or Rs and Re
together with the carbon to which they are attached, ¥orm a carbocyclic or
heterocyclic ring system, wherein any free hydroxyl groyp may be acylated to form
C(O)R7, and wherein at least two of Rg, Ro and Ryg are not
R, represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl,
(Riz)(Riz)Rua),
N(R4)(R14) or ORy4, wherein any free hydroxyl group may be acylatedtp form

C(O)Rs;

heteroaryl, heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, o

Ry, and R,3 each independently respresent H or substituted or unsubstituted alk
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
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hydroxyl group may be acylated to form C(O)R7, and wherein both of Ry; and R;3 are
not H; and

14 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl,
hetagoaryl, heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl.

184. A\method of treating a cancer patient comprising 1) 1) determining
glutaminaseNactivity in cancer cells of the cancer patient; and 2) if the activity is
greater than or squal to 0.005 umol/min/mg of protein, administering a compound of

formula I,
O

N-N N-N -z
M O A
X Y
Ry Rz M,

or a pharmaceuticaily acceptabldgalt thereof, wherein:
L represents CstCHz, CHzCHz, 2CH2CH2, CHg, CHzS, SCH;:, CHzNHCHz,

CH=CH, or B LN , wherein 2gy hydrogen atom of a CH or CH; unit may
be replaced by alkyl or alkoxy, any Rydrogen of an NH unit may be replaced
by alkyl, and any hydrogen atom of a GH; unit of CH,CH,, CH,CH,CH; or
CH; may be replaced by hydroxy;

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

hydrogen atom of a CH unit may be replaced bynalkyl;

alkyl, alkoxy, aminoalkyl, alkylaminoalkyl, hcterocyclylalkyl, or
heterocyclylalkoxy;

Z represents H or R3(CO);

R; and R; each independently represent H, alkyl, alkoxy or hydroxy;

R, independently for each occurrence, represents substituted or unsubstitutethalkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl)
arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy,
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heteroaryloxyalkyl or C{Rg)(Ro)(Rio), N(R4}(Rs) or ORs, wherein any free
hydroxyl group may be acylated to form C(O)Ry;
R4 and R;s each independently represent H or substituted or unsubstituted alkyl,
hydroxyalkyl, acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl,

5 arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, heteroaryloxy, or
hateroaryloxyalkyl, wherein any free hydroxyl group may be acylated to form

R, independeixly for each occurrence, represents substituted or unsubstituted alkyl,
10 1, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl,

heterocyclylalk¥l, heteroaryl, heteroarylalkyl, heteroaryloxy, or
heteroaryloxyalkyh, wherein any free hydroxyl group may be acylated to form
C(O)R7; and
15  Rs, Ry and Rjg each independently\represent H or substituted or unsubstituted alkyl,
hydroxy, hydroxyalkyl, amino, acylayino, aminoalkyl, acylaminoalkyl,
alkoxycarbonyl, alkoxycarbonylamino, wWlkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, or{eteroaryloxyalkyl, or Rg and Ry
20  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(O)R3, and wherein at least two of Rg, Rg and R;p ardnot H.
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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

0

Re—4{  N-j N-N 7

N~ ﬂ\/(u\(ﬂ >N

Y X X'y
Ri R (D,

wherein:

L represents CHZSCHz, CHzCHg, CH2CH2CH2, CHg, Cst, SCHg, CHzNHCHz, CH=CH, or

s r'{i, wherein any hydrogen atom of a CH or CH; 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 CH; unit of CH,CH,, CH,CH,CH, or CH; 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 CH,O(CO)R7.

R, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

R, and R; each independently represent H, alkyl, alkoxy or hydroxy;

R;, 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, heteroaryloxyalky! or C{Rg)}(R9)(R10),
N(R4)(Rs) or ORg, wherein any free hydroxyl group may be acylated to form C(O)R;

R4 and R 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(O)R5;

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

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylaikyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

Rs, Rg and Ryg each independently represent H or substituted or unsubstituted alkyl, hydroxy,

3.

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyli,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and Ry 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(O)R5, and wherein at least

two of Rg, Rg and R are not H.

The use of claim 1, wherein L represents CH,SCHz, CH2CH,, CH,S or SCHj,

The use of claim 1, wherein L represents CH,CHs,.

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

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.

7.

8.

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

The use of claim 6, wherein each occurrence of R; is not identical.

The use of any preceding claim, wherein R, and Rz each represent H.
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9. The use of any preceding claim, wherein Rs, independently for each occurrence,

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

10. The use of any preceding claim, wherein Rj, independently for each occurrence,
represents C(Rg)(Re)(R o), wherein Rg represents substituted or unsubstituted aryl, arylalkyl,
heteroaryl or heteroaralkyl, Rg represents H, and R g represents hydroxy, hydroxyalkyl, alkoxy or
alkoxyalkyl.

I1.  The use of claim 10, wherein Rg represents substituted or unsubstituted aryl, arylalkyl, or

heteroaryl.

[2.  Theuse of claim 10 or 11, wherein R represents hydroxy, hydroxyalkyl, or alkoxy.

13. The use of claim 1, wherein L represents CH,SCH,, CH2CHs, CH,S or SCHa, Y
represents H, X represents S, Z represents R3(CO), R; and R, each represent H, and Rj,
independently for each occurrence, represents substituted or unsubstituted arylalkyl,

heteroarylalkyl, cycloalkyl or heterocycloalkyl.

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

15. The use of claim 1, wherein L represents CH,SCH», CH,CH,, CH,S or SCH,, Y
represents H, X represents S, Z represents R3;(CQO), R and R each represent H, and Rj,
independently for each occurrence, represents C(Rg)(R9)(R o), wherein Rg represents substituted
or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Rg represents H, and R;o represents
hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl.

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

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

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

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

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

22. The use of claim 1, wherein L represents CH>CH», Y represents H, X, independently for
each occurrence, represents S or CH=CH, Z represents R3;{CO), R; and R; 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 R is identical.

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

manufacture of a medicament for the treatment or prevention of cancer

N »\Rn

N-4f ,l\\r/,(L)\\j/,(\:zj—-N
wherein:

L represents CH,SCH,, CH,CH,, CH2CH,CH,, CH,, CH,S, SCH,2, CH;NHCH,, CH=CH, or

(Ia),

PN , preferably CH,CH,, wherein any hydrogen atom of a CH or CH, 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 CH; unit of CH,CH,, CH>CH,CH> or CH; 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 CH,O(CO)R7,
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Ry, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

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

R; 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)(R10), N(R4)(Rs) or ORg¢, wherein any free
hydroxyl group may be acylated to form C(O)R5;

R4 and R;s each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyaltkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R;

Rs, 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(O)R7; and

Rg, Ry and R g 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 Ry 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(O)R5, and wherein at least
two of Rg, Ry and Ryg are not H;

Ry; represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R2)(Ri3}(Ri4), N(R4)(R14) or
OR 14, wherein any free hydroxyl group may be acylated to form C(O)Ry;
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Rz and R,;3 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(O)R;, and wherein both of R; and R,; are not H; and

R4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl.

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

20. The use of claim 25, wherein R, represents substituted or unsubstituted benzyl.

27. The use of any of claims 24-26, wherein L represents CH,SCH,, CH2CHa,, CH»S or
SCH,.

28. The use of claim 27, wherein L represents CH,CHs.

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 R3(CO).

33. The use of claim 32, wherein R; and R, are not identical.

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

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

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

37.  Theuse of claim 32, wherein R3 represents C(Rg)(Rg)(R1g), wherein Rg represents
substituted or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Rg represents H, and Ry
represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl.

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

39.  Theuse of claim 37 or 38, wherein Ry represents hydroxy, hydroxyalkyl, or alkoxy.

40. The use of claim 24, wherein L represents CH,SCH,, CH,CH,, CH,S or SCH,, Y
represents H, X represents S, Z represents R3(CO), R; and R; each represent H, R; represents
substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Ry

represents substituted or unsubstituted arylalkyl.

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

42, The use of claim 24, wherein L represents CH,SCH,, CH>CH», CH,S or SCHa, Y
represents H, X represents S, Z represents R3(CO), R and R; each represent H, R; represents
C(Rg)Rog)(Ry0), wherein Rg represents substituted or unsubstituted aryl, arylalkyl, heteroaryl or
heteroaralkyl, Ry represents H, R g represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl, and
Ry; represents substituted or unsubstituted arylalkyl.

43,  The use of claim 42, wherein Ry 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 R represents hydroxy, hydroxyalkyl or alkoxy.
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46. The use of claim 24, wherein L represents CH,CHo,, Y represents H, X represents S or
CH=CH, Z represents R3(CO), R, and R, each represent H, R3 represents substituted or
unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and R,; represents
substituted or unsubstituted arylalkyl.

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

48. The use of claim 24, wherein L represents CH;CHy, Y represents H, X represents S, Z
represents R3(CO), R; and R; each represent H, R; represents C(Rg)(R9)(R10), wherein Ry
represents substituted or unsubstituted aryl, arylalkyl or heteroaryl, Rg represents H, Ryg
represents hydroxy, hydroxyalkyl or alkoxy, and Ry, 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 cancer is 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 breast cancer cells.

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

54.  Theuse of claim 51, wherein the breast cancer comprises claudin-low 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 endocrin¢ cancer.
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57. 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 of claim 49, wherein the cancer is renal cancer,

60. The use of claim 49, 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 the 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 leukemia is selected from acute lymphoblastic leukemia

and chronic lymphoblastic leukemia.

65.  The use of claim 61, wherein the B cell malignancy is [ymphoma.

66.  The use of claim 65, wherein the lymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s lymphoma.

67.  The use of any preceding claim, further comprising conjointly administering 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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69.  The use of claim 68, wherein conjointly administering one or more additional

chemotherapeutic agents provide a synergistic effect.

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

chemotherapeutic agents provide an additive effect.

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

additional chemotherapeutic agents are administered simultaneously.

72.  The use of any of claims 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 67-72, wherein the one or more additional chemotherapeutic
agents are selected from ABT-263, aminoglutethimide, amsacrine, anastrozole, asparaginase,
bcg, bicalutamide, bleomycin, bortezomib, buserelin, busulfan, campothecin, capecitabine,
carboplatin, carfilzomib, carmustine, chlorambucil, chloroguine, 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).
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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,
daunorubicin, dexamethasone, docetaxel, doxorubicin, epirubicin, eribulin, fluorouracil,
gemcitabine, ixabepilone, lenalidomide, methotrexate, mitoxantrone, mutamycin, paclitaxel,

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

75.  The use of claim 74, wherein the one or more additional chemotherapeutic agents are
selected from bortezomib, carfilzomib, dexamethasone, doxorubicin, lenalidomide, pacilitaxel,

pomalidomide, thalidomide, and rituximab.

76.  Anm-vitro method of 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 a ratio greater than or equal to 1.5 indicates the patient may benefit

from treatment with a glutaminase inhibitor.

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, wherein the method of determining the ratio includes

measuring levels of glutamate and glutamine in 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 cancer.

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 ceils.

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

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

cancer cells.

84, The 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 claim 79, wherein the cancer is endocrine cancer.

87. The method of claim 86, wherein the endocrine cancer is selected from adrenal cortex

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

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

90.  The method of claim 79, wherein the cancer is 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 multiple 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 acute Iymphoblastic

leukemia and chronic lymphoblastic leukemia.

95.  The method of claim 91, wherein the B cell malignancy is lymphoma,
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96.  The method of claim 95, wherein the lymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s [ymphoma.

97.  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,

@]
Rs—/< N-N N-N Z
JN—</ \ (L) { \>—N\'
Y X X Y
Ry R (D),
wherein:

L represents CH,SCH,, CH,CH,, CH,CH,CH,;, CH,, CH»S, SCH,, CH,NHCH,, CH=CH, or

BN , wherein any hydrogen atom of a CH or CH; 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 CH; unit of CH,CH,, CH,CH,CH> or CH; 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 CH,O(CO)R.

Ry, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

R and R, 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, heterocyciyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(Rg)(Rg)(R10),
N(R4)(Rs) or ORg, wherein any free hydroxyl group may be acylated to form C(O)Ry;

R4 and Rs each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyi, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7;

R¢, 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(O)R5; and

Rs, Ry and R 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 Ry 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(O)R5, and wherein at least
two of Rg, Rg and R g 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.

08.  The use of claim 97, wherein the compound is a compound as described in any of claims
2-23.
99.  Use of a compound of formula Ia, or a pharmaceutically acceptable salt thereof, in the

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

N_q ’k( N\ N}LRH
(Ta),

wherein:
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L represents CH,SCH», CH,CH,, CH>CH;CH,, CH;, CH,S, SCH,, CH.NHCH,, CH=CH, or

DL , preferably CH,CH,, wherein any hydrogen atom of a CH or CH; 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 CH» unit of CH;CH,, CH>CH,CH, or CH, 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 CH;O(CO)R; .

R4, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO};

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

R; 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)(Rg)(Ri0), N(R4}{Rs) or ORg, wherein any free
hydroxyl group may be acylated to form C(O)R;

R4 and R; 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(O)R7;

Rs, 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(O)R5; and

Rs, Ry and R g each independently represent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
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aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and Rg 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{O)R,, and wherein at least
two of Rg, Rg and Ryg are not H;

R, represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(R13)(R14), N(R4)(R14) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)R7;

Ri2 and R3 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(O)R7, and wherein both of R|; and R,; are not H; and

R4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl

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.

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 the ratio includes

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

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. The 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 claim 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 the 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 pheochromocytoma 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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117. The use of claim 115, wherein the B cell malignancy is leukemia.

118. The use of claim 117, wherein the leukemia is selected from acute lymphoblastic

Ieukemia and chronic lymphoblastic leukemia.

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

120.  The use of claim 119, wherein the Iymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s Iymphoma.

121.  An in-vitro method of 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 the ratio is greater than or equal to 1.

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

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

124,  The method of claim 123, wherein measuring the levels of GLS and GS comprises

measuring mRNA amounts.

125. The methed of claim 123, wherein measuring the levels of GLS 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 KGA.
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129.  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.  The 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-negative breast cancer cells or claudin-low breast cancer cells.

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

cells.

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

cancer cells.

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

cells.

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

136. The method of claim 129, wherein the cancer is endocrine cancer.

137. The method of claim 136, wherein the endocrine cancer is selected from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma 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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141.  The method of claim 140, wherein the B cell malignancy is selected from multiple

myeloma, leukemia and lymphoma.
142, The method of claim 140, wherein the B cell malignancy is multiple myeloma.
143.  The method 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 140, wherein the B cell malignancy is lymphoma.

146. The method of claim 145, wherein 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, or a pharmaceutically acceptable salt thereof, in the

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

0
Ri—4  N-y

~ N-N Z
N— ﬂ\( (L)\//’\ >N
Y X X Y

Ry Ro D,

wherein:

L represents CstCHz, CHgCHz, CHQCHzCHZ, CH2, Cst, SCHQ, CHzNHCHz, CH=CH, or

B , wherein any hydrogen atom of a CH or CH; 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 CHj unit of CH,CH», CH,CH>CH; or CH» 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 CH,O(CO)R 7,

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

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy;
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Z represents H or R3(CO);

R and Ry each independently represent H, alkyl, alkoxy or hydroxy;

Rs, 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)(Ro)(R o),
N(R4)(Rs) or ORg, wherein any free hydroxyl group may be acylated to form C(O)Ry;

R4 and Rs 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(O)R;

R, 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{(O)Ry; and

Rs, Ro and Ry 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, heterocyelylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and Ry 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{(O)R;, and wherein at least
two of Rg, Rg and Ryg 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 equal to 0.05,.

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

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

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

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

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

mRNA amounts.

152.  The use of claim 151, 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 147-152, wherein GLS is KGA.

155. The use of any one of claims 147-152, wherein GLS is both GAC and KGA.

156. Use of a compound of formula Ia, or a pharmaceutically acceptable salt thereof, in the

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

Ri R (Ta),
wherein:

L represents CstCHz, CHgCHz, CH2CH2CH2, CHQ, Cst, SCHz, CHzNHCHg, CH=CH, or

P N , preferably CH,CH,, wherein any hydrogen atom of a CH or CH; 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 CH; unit of CH,CH,, CH,CH,CH, or CH; 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;
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Y, independently for each occurrence, represents H or CH,O(CO)R ;5.

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);

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

R; 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)(Rg)(R10), N(R4)(R;s) or ORg, wherein any free
hydroxyl group may be acylated to form C(O)R7;

R4 and Rs each independently represent H or substituted or unsubstituted alkyl, hydroxyaikyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; '

R, 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(O)R7; and

Rs, Rg and R 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 Ry 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(O)R7, and wherein at least

two of Rg, Rg and R are not H;
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Ry represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(Ri3)(R14), N(R4)(Ry4) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)Ry;

Ri2 and R;3 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(O)R;, and wherein both of Ry; and R,; are not H; and

R4 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl,

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 GLS to GS is greater than or equal to 0.05.

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

claims 25-48.

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

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

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

160. The use of claim 159, wherein measuring the levels of GLS 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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164. The use of any one of claims 156-161, wherein GLS is both GAC and KGA.

165. The use of any of claims 156-164, wherein the cancer is selected from a B cell
malignancy, breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma,

mesothelioma and renal cancer.

166. The use of claim 165, wherein the cancer is breast cancer.

167.  The use of claim 166, wherein the breast cancer comprises basal-type breast cancer cells,

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

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

169. The use of claim 166, wherein the 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 163, wherein the cancer is endocrine cancer.

173.  The use of claim 172, wherein the endocrine cancer is selected from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma 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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177. The use of claim 176, wherein the B cell malignancy is selected from multiple myeloma,

leukemia and lymphoma.
178.  The use of claim 176, wherein the B cell malignancy is multiple myeloma.
179.  The use of claim 176, wherein the B cell malignancy is leukemia.

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

lenkemia and chronic lymphoblastic leukemia.
181. The use of claim 176, 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 Ia, or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for the treatment of a cancer patient

-

z, N N-N

N o M YN

Y ooOX =y
R

wherein:

L represents CstCHQ, CH2CH2, CHzCHzCHz, CHz, Cst, SCHZ, CHzNHCHz, CH=CH, or

5 f’i, preferably CH,CHj, wherein any hydrogen atom of a CH or CH; 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 CH, unit of CH,CH,, CH>CH,CH; or CH> 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 CH,O(CO)R5 .

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

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

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

Rj 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)Ro)(Rip), N(R4)(Rs) or ORg, wherein any free hydroxyl group may be acylated to form
C(O)Ry;

R4 and Rs 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(O)R7;

Rs, 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(O)R7; and
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Rg, Rg and R 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 Rg 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(O)R7, and wherein at least two of Rg, Rg and R4 are not H;

Ry represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(R13)(R14), N(R4)(R14) or OR 4,
wherein any free hydroxyl group may be acylated to form C(O)Ry;

R); and R; 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(O)R, and wherein both of R|; and R 3 are not H; and

R4 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 or equal to 0.005 pmol/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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Rs_( N~N N-N z
MEA O AN
Y X X Y

Ry Re O,

whereln:

L represents CH,SCH,, CH,CH,, CH>,CH,CH,, CH,, CH,S, SCH,, CH,NHCH,, CH=CH, or

s r’{, wherein any hydrogen atom of a CH or CH; 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 CH; unit of CH,CH,, CH,CH>CH; or CH; 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 CH,O(CO)R.

R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

R; and R; 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)(Ro)(R ),
N(R4)(R5) or ORg, wherein any free hydroxyl group may be acylated to form C(O)R7;

R4 and Rs 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(O)R7;

R, independently for each occurrence, represents substituted or unsubstituted alkyl,
hydroxyalkyl, 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(O)R7; and

Rs, Ry and Rjg 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 Ry 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(O)R5, and wherein at least
two of Rg, Ry and Ry are not H,

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 or equal to 0.005 pmol/min/mg

of protein.
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