CLAIMS

se of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the

manufactuxe of a medicament for the treatment or prevention of cancer

Ry Re D,
wherein:

L represents CstCHz, 2CH2, CH2CH2CH2, CHz, CHzS, SCHz, CHzNHCHz, CH=CH, or

R7, independently for each occurrence, represéqts H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclyfalkyl, 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 substiti{ed or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, Alkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, hetekocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyaNgyl or C(Rs)(Rg)(Rio),
N(R4)(Rs) or ORg, wherein any free hydroxyl group may be
R4 and Rs each independently represent H or substituted or unsubstituteq alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, aryla¥yl, aryloxy,

[~]

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclyla¥kyl, heteroaryl,
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group

may be acylated to form C(O)Ry;

Re, indgpendently for each occurrence, represents substituted or unsubstituted alkyl,
hdroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryldxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaxylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

Rg, Ry and Ry each Yodependently represent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, axgino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylarm\no, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, heteroalyloxy, or heteroaryloxyalkyl, or Rg and Ry together with the

carbon to which they are aXached, form a carbocyclic or heterocyclic ring system,
wherein any free hydroxyl grdgp may be acylated to form C(O)R7, and wherein at least

two of Rg, Rg and R are not H.
2. The use of claim 1, wherein L represégts CH,SCH,, CH,CH,, CH,S or SCH,,
3. The use of claim 1, wherein L represents

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

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

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

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

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

8. The use of any preceding claim, wherein R and R; each represent H.
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The use of any preceding claim, wherein R3, independently for each occurrence,

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

10.

represents

The use of any preceding claim, wherein R3, independently for each occurrence,
8)(Ro)(R10), wherein Rg represents substituted or unsubstituted aryl, arylalkyl,
heteroaryl or h&eroaralkyl, R represents H, and R;q represents hydroxy, hydroxyalkyl, alkoxy or
alkoxyalkyl.

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

heteroaryl.

12.  The use of claim 10 or I\, wherein R, represents hydroxy, hydroxyalkyl, or alkoxy.

13. The use of claim 1, wherein D\represents CH,SCH,, CH,CH,, CH,S or SCHj, Y
R3(CO), R; and R; each represent H, and R3,

independently for each occurrence, represe)ts substituted or unsubstituted arylalkyl,

represents H, X represents S, Z represe

heteroarylalkyl, cycloalkyl or heterocycloalk\,

14. The use of claim 13, wherein each occurrenge of Rj is identical.

15.  Theuse of claim 1, wherein L represents CH;SCY2, CHyCH,, CH,S or SCH,, Y

represents H, X represents S, Z represents R3(CO), R; and R, each represent H, and R3,
independently for each occurrence, represents C(Rg)(Ro)(R1g), \herein Rg represents substituted
or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Ro relresents H, and R represents

hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl.
16. The use of claim 15, wherein L represents CH,CH,,
17.  Theuse of claim 15 or 16, wherein Rg represents substituted or unsubsguted aryl,

arylalkyl or heteroaryl.
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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.  TheXse of claim 19, wherein R represents hydroxyalkyl.

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

22.  The use of claimy 1, wherein L represents CH,CHj, Y represents H, X, independently for
each occurrence, representg S or CH=CH, Z represents R3(CO), R, and R, each represent H, and
R3, independently for each ocgurrence, represents arylalkyl, heteroarylalkyl, cycloalkyl or

heterocycloalkyl.

23.  The use of claim 22, wherein dach occurrence of Rs is identical.

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

manufacture of a medicament for the treatmen\or prevention of cancer

wherein:

any hydrogen atom of a CHj unit of CH,CH,, CH,CH,CH; or C
hydroxy;

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

Y, independently for each occurrence, represents H or CH,O(CO)R5 .
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7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;
Z repigsents H or R3(CO);
R; and Ry each independently represent H, alkyl, alkoxy or hydroxy, preferably H;
R; represen substituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl,
alkeny\ alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl,
lkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
heteroaryloxy, heteroaryloxyalkyl or C(Rg)(Ro)(R10), N(R4)(Rs) or ORg, wherein any free
hydroxyl group\may be acylated to form C(O)R7;
R4 and Rs each independegtly represent H or substituted or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acjdaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyN cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryldxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O
R, independently for each occurrence, I¢presents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoalky}, acylamiNpalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylallyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heterod(yloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and
Rg, Ry and Ry each independently represent H or subs\jtuted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acdaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,Neterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg and Ry together with the
carbon to which they are attached, form a carbocyclic or hetexpcyclic 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 g are not H;
1, heteroaryl,

N(R4)(Ry4) or

R represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyal
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(Ri3)(R;

OR 4, wherein any free hydroxyl group may be acylated to form C(O)Ry;
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» and R,3 each independently respresent H or substituted or unsubstituted alkyl, hydroxy,

hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
lkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
arXloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
hetergarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be Xcylated to form C(O)R;, and wherein both of Ry, and R;3 are not H; and

R4 represents subjtituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,

25.

26.

27.
SCH,.

28.

29.

30.

31.

32.

33.

34.

35.

heteroarylalkyl, cycloalkyl or heterocycloalkyl.

heteroarylalk¥, heteroaryloxy, or heteroaryloxyalkyl.

The use of claim 22, wherein R, represents substituted or unsubstituted arylalkyl.

The use of claim 25, whégein R;; represents substituted or unsubstituted benzyl.

The use of any of claims 24-28, wherein L represents CH,SCH,, CH,CH,, CH,S or

The use of claim 27, wherein L represegts CH,CH.
The use of any of claims 24-28, wherein eack Y represents H.

The use of any of claims 24-29, wherein X represiuts S or CH=CH.
The use of claim 30, wherein X represents S.
The use of any of claims 24-31, wherein Z represents R3(C
The use of claim 32, wherein R3 and R;; are not identical.

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

The use of claim 32, wherein Rj represents substituted or unsubstituted aryla
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The use of claim 35, wherein R represents substituted or unsubstituted heteroarylalkyl.

37.
substitut

The use of claim 32, wherein R represents C(Rg)(Rg)(Rjg), wherein Rg represents
or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Rg represents H, and R

represents Bydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl.

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

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

40. The use of claim 24, wierein L represents CH>SCH,, CH,CH,, CH2S or SCHy, Y
represents H, X represents S, Z répresents R3(CO), R; and R; each represent H, Rj represents
substituted or unsubstituted arylalky\, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Ry,

represents substituted or unsubstituted Ryrylalkyl.

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

42. 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), Ry and R; each represent H, R3 represents

C(Rg)(R9)(Ry0), wherein Rg represents substituted or ungubstituted aryl, arylalkyl, heteroaryl or
heteroaralkyl, Ro represents H, R ;o represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl, and

Ry represents substituted or unsubstituted arylalkyl.

43.  The use of claim 42, wherein Rg represents substituted or BZsubstituted 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, hydrox
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The use of claim 24, wherein L represents CH,CHy, Y represents H, X represents S or
CHXCH, Z represents R3(CO), R; and R; each represent H, R3 represents substituted or
unsubsituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Ry represents

or unsubstituted arylalkyl.

47.  The usdof claim 46, wherein R; represents substituted or unsubstituted heteroarylalkyl.

48. The use of cdaim 24, wherein L represents CH,CHj, Y represents H, X represents S, Z
represents R3(CO), Ryjnd R, each represent H, R; represents C(Rg)(Ro)(Ryg), wherein Rg
represents substituted or Wpsubstituted aryl, arylalkyl or heteroaryl, Rg represents H, Ry

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

arylalkyl.

49.  The use of any preceding cl&ym, wherein the cancer is selected from breast cancer,

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

cell malignancy.

50.  The use of claim 49, wherein the cance\is breast cancer.

51. The use of claim 50, wherein the breast cancgr comprises basal-type breast cancer cells,
triple-negative breast cancer cells or claudin-low breas\cancer cells.
52. The use of claim 51, wherein the breast cancer com

ises basal-type breast cancer cells.

53.  The use of claim 51, wherein the breast cancer comprises\giple-negative breast cancer

cells.

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

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

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

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

e of claim 49, wherein the cancer is melanoma.

59.  The use of'glaim 49, wherein the cancer is renal cancer.

60.  The use of clain\d9, wherein the cancer is a B cell malignancy.

61.  The use of claim 60,

leukemia and lymphoma.

erein the B cell malignancy is selected from multiple myeloma,

62.  The use of claim 61, wherein thg B cell malignancy is multiple myeloma.
63.  The use of claim 61, wherein the B

11 malignancy is leukemia.

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

and chronic lymphoblastic leukemia.

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

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

67.  The use of any preceding claim, further comprising conjointly ad\inistering one or more

additional chemotherapeutic agents.

68.  The use of claim 67, wherein conjointly administering one or more additi
chemotherapeutic agents provide improved efficacy relative to each individual admixj

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

motherapeutic agents provide a synergistic effect.

73. The use of any of claims 6\7; 2, wherein the one or more additional chemotherapeutic
agents are selected from ABT-263, amdpoglutethimide, amsacrine, anastrozole, asparaginase,
bcg, bicalutamide, bleomycin, bortezomid, buserelin, busulfan, campothecin, capecitabine,
carboplatin, carfilzomib, carmustine, chlorm bucil, chloroquine, cisplatin, cladribine, clodronate,
colchicine, cyclophosphamide, cyproterone, ¢ rabine, dacarbazine, dactinomycin,
daunorubicin, demethoxyviridin, dexamethasone, Nichloroacetate, dienestrol, diethylstilbestrol,
docetaxel, doxorubicin, epirubicin, estradiol, estramu\tine, etoposide, everolimus, exemestane,
filgrastim, fludarabine, fludrocortisone, fluorouracil and\3-fluorouracil, fluoxymesterone,
flutamide, gemcitabine, genistein, goserelin, hydroxyurea, ¥arubicin, ifosfamide, imatinib,
interferon, irinotecan, ironotecan, lenalidomide, letrozole, leudgvorin, leuprolide, levamisole,
lomustine, lonidamine, mechlorethamine, medroxyprogesterone,\pegestrol, melphalan,
mercaptopurine, mesna, metformin, methotrexate, mitomycin, mito¥gne, mitoxantrone,

nilutamide, nocodazole, octreotide, oxaliplatin, paclitaxel, pamidronat®, pentostatin, perifosine,

romidepsin, sorafenib, streptozocin, sunitinib, suramin, tamoxifen, temozoloxide, temsirolimus,
teniposide, testosterone, thalidomide, thioguanine, thiotepa, titanocene dichloridg, topotecan,

trastuzumab, tretinoin, vinblastine, vincristine, vindesine, vinorelbine, and vorinostat (SAHA).
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The use of claim 73, wherein the one or more additional chemotherapeutic agents are
ted from bortezomib, capecitabine, carboplatin, carfilzomib, cyclophosphamide,
daunoYubicin, dexamethasone, docetaxel, doxorubicin, epirubicin, eribulin, fluorouracil,
gemcitabine, ixabepilone, lenalidomide, methotrexate, mitoxantrone, mutamycin, paclitaxel,

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

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

pomalidomide, thalidgmide, and rituximab.

76.  Anin-vitro method\of identifying a cancer patient that may benefit from treatment with a
glutaminase inhibitor compriing determining the ratio of glutamate to glutamine in cancer cells
of the cancer patient, wherein a\atio greater than or equal to 1.5 indicates the patient may benefit

from treatment with a glutaminasé\inhibitor.

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

78.  The method of claim 76 or 77, wher¥in the method of determining the ratio includes

measuring levels of glutamate and glutamine 1X the cancer cells of the cancer patient.

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

malignancy, breast cancer, colorectal cancer, endocring cancer, lung cancer, melanoma,

mesothelioma and renal cancer.

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

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

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

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

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

cancyyr cells.

84.  Theg method of claim 81, wherein the breast cancer comprises claudin-low breast cancer
cells.
85.  The metho¥ of claim 79, wherein the cancer is colorectal cancer.

86. The method of daim 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 carcicnqma, 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 cyncer is renal cancer.

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

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

myeloma, leukemia and lymphoma.

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

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

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

leukemia and chronic lymphoblastic leukemia.

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

97.

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

e of a compound of formula I, or a pharmaceutically acceptable salt thereof, in the

wherein:

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

s J’r\r, wherein any Bydrogen 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,CN,CH, or CH; may be replaced by hydroxy;
X, independently for each occurrence, reresents S, O or CH=CH, wherein any hydrogen atom
of a CH unit may be replaced by al
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, heterocyclylalfyl, or heterocyclylalkoxy;
Z represents H or R3(CO);
R and R; each independently represent H, alkyl, alkoxy ox hydroxy;
R3, independently for each occurrence, represents substituted\or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkdxgy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyglyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl\gr C(Rg)(Rg)(Rio),

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

t

326



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,
hydyoxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
arylodyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroar¥alkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group

carbon to which they are attached, form a carbocyclic or heterocyclic ring system,
wherein any free hydroxyl groug may be acylated to form C(O)R7, and wherein at least
two of Ry, Ry and R, 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 X the ratio of glutamate to glutamine is greater

than or equal to 1.5.

98.  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 pharmaceuticallygcceptable salt thereof, in the

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

z. NN NN
,N_</ \ L [N N Ris
Y = Y

wherein:
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IN\eepresents CH,SCH,, CH,CH,, CH,CH,CH,, CH,, CH,S, SCH,, CH,NHCH,, CH=CH, or

o JJ{, preferably CH,CH,, wherein any hydrogen atom of a CH or CH; unit may be
reRlaced by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and
any Bydrogen atom of a CH; unit of CH,CH,, CH,CH,CH, or CH, may be replaced by

X represents S, ORr CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit
may be repladgd by alkyl;

Y, independently for eady occurrence, represents H or CH,O(CO)R5 .

R7, independently for each\Qccurrence, represents H or substituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylamingalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represents H or R3(CO);

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

R; represents substituted or unsubstituded alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl,
alkenyl, alkoxy, alkoxyalkyl, arylNarylalkyl, aryloxy, aryloxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterodyclylalkyl, heteroaryl, heteroarylalkyl,
heteroaryloxy, heteroaryloxyalkyl or C(Rg)(Rg)(R10), N(R4)}(Rs) or ORg, wherein any free
hydroxyl group may be acylated to form )R7;

R4 and R; each independently represent H or substitudgd or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkox¥alkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocycyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, Xherein any free hydroxyl group
may be acylated to form C(O)R7;

Re, independently for each occurrence, represents substituted or unsNpstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyNaryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycl¥alkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any frég hydroxyl group
may be acylated to form C(O)R7; and

Rs, Ry and Rg each independently represent H or substituted or unsubstituted alkyf\hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbon& )
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
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aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

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

rbon to which they are attached, form a carbocyclic or heterocyclic ring system,
whexgin any free hydroxyl group may be acylated to form C(O)R7, and wherein at least

g, Rg and Ryg are not H;

Ry represents subgtituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalk¥, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(R13)(Ri4), N(R4)(Ry4) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)R7;

Rz and R;3 each independextly respresent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, ayylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkduyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,

aryloxyalkyl, cycloalkyl, cycNalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, heteroaryloxy, oxheteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R, an wherein both of Ry, and R;3 are not H; and

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

wherein 1) the ratio of glutamate to glutamine in candgr cells of the cancer patient is determined;
and 2) the medicament is administered if the ratiy of glutamate to glutamine is greater

than or equal to 1.5.

100. The use of claim 99, wherein the compound is a compou
25-48.

as described in any of claims

101. The use of any of claims 97-100, wherein the ratio is greater than & 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 patiely.

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.

329



The use of claim 103, wherein the cancer is breast cancer.

105.

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

he use of claim 104, wherein the breast cancer comprises basal-type breast cancer cells,

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

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

cells.

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

cells.
109. The use of claim 103, wherein th&cancer is colorectal cancer.
is endocrine cancer.

110. The use of claim 103, wherein the canc

111. The use of claim 110, wherein the endocrine sancer is selected from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland phedghromocytoma 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 multigle myeloma,

leukemia and lymphoma.

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

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

leukemiaynd chronic lymphoblastic leukemia.

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

120. The use of clxim 119, wherein the lymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lym\phoma, follicular lymphoma and Hodgkin’s lymphoma.

121.  An in-vitro method oKidentifying 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 gregr than or equal to 0.05 indicates the patient may benefit

from treatment with a glutaminase inbbitor.

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

123. The method of claim 121 or 122, whereit\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 theNevels of GLS and GS comprises

measuring mRNA amounts.

125. The method of claim 123, wherein measuring the levels oNGLS 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 K
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29. 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. Thdmethod of claim 129, wherein the cancer is breast cancer.

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

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

132. The method of clgim 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, whereidthe breast cancer comprises claudin-low breast cancer

cells.

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

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

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

myelma, leukemia and lymphoma.

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

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

144,  The method &f claim 143, wherein the leukemia is selected from acute lymphoblastic

leukemia and chronic Iynphoblastic leukemia.

145. The method of claimN40, 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, follidylar lymphoma and Hodgkin’s lymphoma.

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

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

wherein:

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

PN , Wherein any hydrogen atom of a CH or CH; un¥ may be replaced by alkyl or
alkoxy, any hydrogen of an NH unit may be replaced by alky\ and any hydrogen atom of
a CH; unit of CH,CH,, CH,CH,CH; or CH; may be replaced bNnydroxy;

X, independently for each occurrence, represents S, O or CH=CH, whereitNany hydrogen atom
of a CH unit may be replaced by alkyl;

Y, independently for each occurrence, represents H or CH,O(CO)R 7,

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

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy;
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Z¥¢presents H or R3(CO);

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

R3, independently for each occurrence, represents substituted or unsubstituted alkyl,
hydrgxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy\aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl,Nyeteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(Rg}(Re)(Rio),

N(R4)(Rs) or

R4 and Rs each indepen

¢, wherein any free hydroxyl group may be acylated to form C(O)Ry;

tly represent H or substituted or unsubstituted alkyl, hydroxyalkyl,

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

aryloxyalkyl, cycloalky\ cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, heteroaryldgy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7;

R, independently for each occurrence, régresents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylamindalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalk), heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroarNoxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

Rg, Ry and Rjg each independently represent H or substithted or unsubstituted alkyl, hydroxy,

hydroxyalkyl, amino, acylamino, aminoalkyl, acyla\jnoalkyl, alkoxycarbonyl,

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, ary, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg at\] R together with the
carbon to which they are attached, form a carbocyclic or heterocyglic ring system,
wherein any free hydroxyl group may be acylated to form C(O)Ry7, 3qd wherein at least
two of Rg, Rg and R g are not H
wherein 1) the ratio of GLS to GS in cancer cells of the cancer patient is determinkd; and 2) the

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

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

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

150.

measurind\the levels of GLS and GS in the cancer cells of the cancer patient.

he use of claim 147 or 149, wherein the method of determining the ratio comprises

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

mRNA amounts.

152. The use of claimN] 51, wherein measuring the levels of GLS and GS comprises measuring

protein amounts.

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

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

155. The use of any one of claims 147-13%, wherein GLS is both GAC and KGA.

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

manufacture of a medicament for the treatment of a\ancer patient,

N~N N-N
Y X ==

wherein:

L represents CH,SCH,, CH,CH,, CH,CH,CH,, CH,, CH,S, SCH,, §H,NHCH,, CH=CH, or

BN , preferably CH,CH,, wherein any hydrogen atom of a or CH; unit may be
replaced by alkyl or alkoxy, any hydrogen of an NH unit may be replgced by alkyl, and
any hydrogen atom of a CH, unit of CH,CH,, CH,CH,;CH, or CH, mayNpe replaced by
hydroxy;

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

may be replaced by alkyl;

335



independently for each occurrence, represents H or CH;O(CO)R; .

Ry, \adependently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy,

inoalkyl, alkylaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represexts H or R3(CO);

R; and R, ea¢h independently represent H, alkyl, alkoxy or hydroxy, preferably H;

R; represents sybstituted or unsubstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl,
alkenyl, akoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl,

1, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,

teroaryloxyalkyl or C(Rg)(R9)(Rj0), N(R4)(Rs) or ORg, wherein any free

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

heteroaryloxy,

R4 and Rs each independently represent H or substituted or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylarRinoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cxcloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroarylox¥, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)RX

Re, independently for each occurrence, repxesents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylamino¥lkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroarjNoxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

Rg, Rg and Ry each independently represent H or substidyted or unsubstituted alkyl, hydroxy,

hydroxyalkyl, amino, acylamino, aminoalkyl, acylayinoalkyl, alkoxycarbonyl,

alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkyl, all, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, hkterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or Rg\and Ry together with the
carbon to which they are attached, form a carbocyclic or heterdgyclic ring system,
wherein any free hydroxyl group may be acylated to form C(O)RY, and wherein at least

two of Rs, Rg and R, are not H;
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; represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R;2)(R13)(R14), N(R4)(R14) or
R4, wherein any free hydroxyl group may be acylated to form C(O)R7;

R;z and Ry each independently respresent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycaxbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalk¥, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyy, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated 8§ form C(O)R7, and wherein both of R}, and R;3 are not H; and

R4 represents substituted oNunsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heterodgyloxy, 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 X the ratio of GLS to GS is greater than or equal to 0.05.

157.  The use of claim 156, wherein thé\compound is a compound as described in any of
claims 25-48.
158. The use of claim 156 or 157, wherein the

tio is greater than or equal to 1.

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

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

160. The use of claim 159, wherein measuring the levels of
mRNA amounts.

S and GS comprises measuring

161.  The use of claim 159, wherein measuring the levels of GLS and §S 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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167. The use of claim\| 66, wherein the breast cancer comprises basal-type breast cancer cells,
triple-negative breast cancex.cells or claudin-low breast cancer cells.

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

169. The use of claim 166, whereinXhe breast cancer comprises triple-negative breast cancer

cells.

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

cells.

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

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

173. The use of claim 172, wherein the endocrine cancer is seledNed from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoga 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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J7. The use of claim 176, wherein the B cell malignancy is selected from multiple myeloma,

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

179.  The ude of claim 176, wherein the B cell malignancy is lenkemia.

180. Theuseo

leukemia and chronic\ymphoblastic leukemia.

laim 179, wherein the leukemia is selected from acute lymphoblastic

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

2

182. The use of claim 181,
Diffuse large B cell lymphoma, foNicular lymphoma and Hodgkin’s lymphoma.

erein the lymphoma is selected from Burkitt’s lymphoma,

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

manufacture of a medicament for the treatiyent of a cancer patient

wherein:

L represents CHzSCHz, CH2CH2, CHzCHzCHz, CHz, CHQS, SC s CHQNHCHz, CH=CH, or

B N , preferably CH,CH», wherein any hydrogen atom of a CH & CH; unit may be replaced
by alkyl or alkoxy, any hydrogen of an NH unit may be replaced by alk¥, and any hydrogen

atom of a CH; unit of CH,CH,, CH,CH,CH, or CH, may be replaced by h¥droxy;
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represents S, O or CH=CH, preferably S or CH=CH, wherein any hydrogen atom of a CH unit
miy be replaced by alkyl;

Y, indeRendently for each occurrence, represents H or CH,O(CO)R7,

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

aminoalkyl, alklaminoalkyl, heterocyclylalkyl, arylalkyl, or heterocyclylalkoxy;

Z represents H or R38CO);

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

R; represents substituted or unsybstituted alkyl, hydroxyalkyl, aminoalkyl, acylaminoalkyl,
alkenyl, alkoxy, alkoxyalkyl, aryl,\arylalkyl, aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, hetergaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or
C(Rg)(R9)(R10), N(R4)(Rs) or ORg, wheikin any free hydroxyl group may be acylated to form
C(O)Rs;

R4 and Rs each independently represent H or subgtituted or unsubstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclyhalkyl, 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 tpsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, ar¥|, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylallsyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free h¥droxyl group may be
acylated to form C(O)R7; and
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, Rg and R g each independently represent H or substituted or unsubstituted alkyl, hydroxy,
hydyoxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,

alkox¥carbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl,

Ry represents substityted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaxyloxy, or heteroaryloxyalkyl, or C(R;2)(R13)(R14), N(R4)(R14) or ORy4,

wherein any free hydroxyNgroup may be acylated to form C(O)Ry;

Ry2 and R;3 each independentIyrespresent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, Yminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoXy, alkoxyalkyl, aryl, arylalkyl, aryloxy, aryloxyalkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
heteroaryloxy, or heteroaryloxyalkyl, whirein any free hydroxyl group may be acylated to form

C(O)R37, and wherein both of Ry, and R;3 ar§ not H; and

R4 represents substituted or unsubstituted aryl, agylalkyl, aryloxy, aryloxyalkyl, heteroaryl,

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalk¥l,

wherein 1) glutaminase activity in cancer cells of the cahger patient is determined; and 2) the
medicament is administered if the activity is greater than okequal to 0.005 pmol/min/mg of

protein,.

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

manufacture of a medicament for the treatment of a cancer patient
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R Ro O,
wherein:

L represents C{{,SCH», CH,CH,, CH,CH,CH,, CH,, CH,S, SCH,, CH,NHCH,, CH=CH, or

PVANY
alkoxy, any hydrogen of an NH unit may be replaced by alkyl, and any hydrogen atom of
a CH; unit of CHXCH,, CH,CH,CH, or CH; may be replaced by hydroxy;

X, independently for each o¢gurrence, represents S, O or CH=CH, wherein any hydrogen atom

erein any hydrogen atom of a CH or CH; unit may be replaced by alkyl or

of a CH unit may be replaced by alkyl;

Y, independently for each occurrehge, represents H or CH,O(CO)R 7,

Ry, independently for each occurrency, 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, representdsubstituted or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroatyloxyalkyl or C(Rg)(R9)(R,0),

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

R4 and R; each independently represent H or substituted or unsulstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryN arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterodyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein an¥ 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, hetsroaryl
ryloxyalKyl, Cy ¥, Cyt ylalKy ycly yclylalkyl, ryl,
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

d Ryo each independently represent H or substituted or unsubstituted alkyl, hydroxy,
hydvoxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxy¢arbonylamino, alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, aryloxy,

1, 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,
droxyl group may be acylated to form C(O)R7, and wherein at least

wherein any free

two of Rg, Rg and Rjp\are not H,

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

medicament is administeredif the activity is greater than or equal to 0.005 pmol/min/mg

of protein.



CLAIMS

L. 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
Ra—/{ N~N N-N 7
,N%/ \ (L) i \>—N‘
Y X X Y
Ri Re ),
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,, 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)Ry,

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, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(Rg)(Ro)(Ri0),
N(R4)(Rs) 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)R;
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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 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, 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 Rg are not H;

wherein the cancer is claudin-low breast cancer.

2.

3.

4.

5.

The use of claim 1, wherein L represents CHSCH,, CH,CH,, CH,S or SCH;,

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

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.

9.

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

The use of claim 6, wherein each occurrence of R3is not identical.

The use of any preceding claim, wherein R, and R, each represent H.

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

represents substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl.
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10. The use of any preceding claim, wherein R;, independently for each occurrence,
represents C(Rg)(Ro)(R1o), wherein Rg represents substituted or unsubstituted aryl, arylalkyl,
heteroaryl or heteroaralkyl, Rg represents H, and R, represents hydroxy, hydroxyalkyl, alkoxy or
alkoxyalkyl.

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

heteroaryl.

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

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

heteroarylalkyl, cycloalkyl or heterocycloalkyl.

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

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

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

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

arylalkyl or heteroaryl.

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

19.  The use of any of claims 15-18, wherein R represents hydroxy, hydroxyalkyl or alkoxy.
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20.  The use of claim 19, wherein R represents hydroxyalkyl.
21.  The use of any one of claims 15-20, wherein each occurrence of Rjis identical.

22.  The use of claim 1, wherein L represents CH,CHa, 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 Rj 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,

R R (Ia),
wherein:

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

s J’i, 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.

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;
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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(Rg)(Rg)(Ri0), N(R4)(Rs) 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;

Re, independently for each occurrence, represents substituted or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group
may be acylated to form C(O)R7; and

Rs, Ro 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 R 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;

Ry represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R;2)(Ri3)(R14), N(R-(R4) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)Ry;

R, and Ry3 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,

318



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 the cancer is claudin-low breast cancer.

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

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

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

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

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.

36.  The use of claim 35, wherein R; represents substituted or unsubstituted heteroarylalkyl.
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37.  The use of ¢claim 32, wherein R; represents C(Rg)(Ro)(R o), wherein Rg represents
substituted or unsubstituted aryl, arylalkyl, heteroaryl or heteroaralkyl, Ro 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.  The use 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 SCHy, Y
represents H, X represents S, Z represents R3(CO), R; and R; each represent H, R; represents
substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalky! or heterocycloalkyl, and Ry,
represénts 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,, CHS or SCH,, Y
represents H, X represents S, Z represents R3(CO), R, and R; each represent H, R3 represents
C(Rg)(Ro)(Ry0), wherein Rg represents substituted or unsubstituted aryl, arylalkyl, heteroaryl or
heteroaralkyl, Rg represents H, R o represents hydroxy, hydroxyalkyl, alkoxy or alkoxyalkyl, and
Rj; represents substituted or unsubstituted arylalkyl.

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

44.  The use of claim 43, wherein Rg represents heteroaryl.
45.  The use of any of claims 42-44, wherein R, represents hydroxy, hydroxyalkyl or alkoxy.

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

CH=CH, Z represents R3(CO), R and R; each represent H, R; represents substituted or
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unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and Ry, 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,CH», Y represents H, X represents S, Z
represents R3(CO), R; and R; each represent H, Rj represents C(Rg)(Ro)(R o), wherein Rg
represents substituted or unsubstituted aryl, arylalkyl or heteroaryl, Rg represents H, Rig
represents hydroxy, hydroxyalkyl or alkoxy, and R;; represents substituted or unsubstituted
arylalkyl.

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

one or more additional chemotherapeutic agents.

50.  The use of claim 49, wherein conjoint administration of one or more additional
chemotherapeutic agents provides improved efficacy relative to each individual administration of

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

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

chemotherapeutic agents provides a synergistic effect.

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

chemotherapeutic agents provides an additive effect.

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

additional chemotherapeutic agents are administered simultaneously.

54.  The use of any of claims 49-52, wherein the one or more additional chemotherapeutic
agents are administered within about 5 minutes to within about 168 hours prior to or after

administration of the compound of formula L
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55.  The use of any of claims 49-54, wherein the one or more additional chemotherapeutic
agents are selected from ABT-263, aminoglutethimide, amsacrine, anastrozole, asparaginase,
beg, bicalutamide, bleomycin, bortezomib, buserelin, busulfan, campothecin, capecitabine,
carboplatin, carfilzomib, carmustine, chlorambucil, chloroquine, cisplatin, cladribine, clodronate,
colchicine, cyclophosphamide, cyproterone, cytarabine, dacarbazine, dactinomycin,
daunorubicin, demethoxyviridin, dexamethasone, dichloroacetate, dienestrol, diethylstilbestrol,
docetaxel, doxorubicin, epirubicin, estradiol, estramustine, etoposide, everolimus, exemestane,
filgrastim, fludarabine, fludrocortisone, fluorouracil and 5-fluorouracil, fluoxymesterone,
flutamide, gemcitabine, genistein, goserelin, hydroxyurea, idarubicin, ifosfamide, imatinib,
interferon, irinotecan, ironotecan, lenalidomide, letrozole, leucovorin, leuprolide, levamisole,
lomustine, lonidamine, mechlorethamine, medroxyprogesterone, megestrol, melphalan,
mercaptopurine, mesna, metformin, methotrexate, mitomycin, mitotane, mitoxantrone,
nilutamide, nocodazole, octreotide, oxaliplatin, paclitaxel, pamidronate, pentostatin, perifosine,
PF-04691502, plicamycin, pomalidomide, porfimer, procarbazine, raltitrexed, rituximab,
romidepsin, sorafenib, streptozocin, sunitinib, suramin, tamoxifen, temozolomide, temsirolimus,
teniposide, testosterone, thalidomide, thioguanine, thiotepa, titanocene dichloride, topotecan,

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

56.  The use of claim 55, wherein the one or more additional chemotherapeutic agents are
selected from bortezomib, capecitabine, carboplatin, carfilzomib, cyclophosphamide,
daunorubicin, dexamethasone, docetaxel, doxorubicin, epirubicin, eribulin, fluorouracil,
gemcitabine, ixabepilone, lenalidomide, methotrexate, mitoxantrone, mutamycin, paclitaxel,

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

57.  The use of claim 56, wherein the one or more additional chemotherapeutic agents are
selected from bortezomib, carfilzomib, dexamethasone, doxorubicin, lenalidomide, pacilitaxel,

pomalidomide, thalidomide, and rituximab.

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

manufacture of a medicament for the treatment of cancer,
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wherein:

L represents CHzSCHz, CHzCHz, CHgCHzCHz, CHz, CHzS, SCHz, CHzNHCHz, CH=CH, or

s S’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)R 7,

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)(Rg)(R10),
NR4)(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;

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, Rg 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 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 R are not H;

wherein 1) the ratio of glutamate to glutamine in cells of the cancer is determined; and 2) the
medicament is administered if the ratio of glutamate to glutamine is greater than or equal

to 1.5.

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

2-23.

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

manufacture of a medicament for the treatment of cancer,

Ry Re (Ta),
wherein:

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

BN , 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;
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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)Ry .

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;

R3 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)(Rg)(Ri0), N(R4)}(Rs) 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)Ry;

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 Ry each independently represent H or substituted or unsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyaikyl, 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)R;, and wherein at least

two of Rg, Ry and Ry are not H;
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R, represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(Ri2)(Ri3)(R14), N(R4)(R4) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)Ry7;

Ri» and Ry; 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;3 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 cells of the cancer is determined; and 2) the

medicament is administered if the ratio of glutamate to glutamine is greater than or equal
to L.5.

61.  Theuse of claim 60, wherein the compound is a compound as described in any of claims
25-48.

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

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

glutamate and glutamine in the cancer cells.

64.  The use of any of claims 58-63, wherein the cancer is selected from a B cell malignancy,
breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, mesothelioma and

renal cancer.

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

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

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

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

cells.

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

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

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

72. The use of claim 71, wherein the endocrine cancer is selected from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma and parathyroid gland

adenoma.

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

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

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

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

leukemia and lymphoma.

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

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

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

and chronic lymphoblastic leukemia.

80.  The use of claim 76, wherein the B cell malignancy is lymphoma.
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81.  The use of claim 80, wherein the lymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s lymphoma.

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

manufacture of a medicament for the treatment of cancer,

0

Rs—/< N-N N-N z

NN o MDN

Y X X Y
Rs Rz O,

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)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;

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)(Rg)(Rio0),
N(R4)(Rs) or ORg, wherein any free hydroxy! 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,
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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

Rsg, 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;

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

administered if the ratio of GSL to GS is greater than or equal to 0.05.

83.  The use of claim 82, wherein the compound is a compound as described in any of claims
2-23.

84.  The use of claim any one of claims 82, wherein the ratio is greater than or equal to 1.

85.  The use of any one of claims 82 or 84, wherein the ratio is determined by measuring the

levels of GLS and GS in the cancer cells.

86.  The use of claim 85, wherein measuring the levels of GLS and GS comprises measuring

mRNA amounts.

87.  The use of claims 86, wherein measuring the levels of GLS and GS comprises measuring

protein amounts.
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88.  The use of any one of claims 82-87, wherein GLS is GAC.
89. The use of any one of claims 82-87, wherein GLS is KGA.

90.  The use of any one of claims 82-87, wherein GLS is both GAC and KGA.

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

manufacture of a medicament for the treatment of cancer,

N-<Z ‘)\\r// '3
or a pharmaceutically acceptable salt thereof, wherein:
L represents CHQSCHz, CH2CH2, CHzCHzCHz, CHz, Cst, SCHz, CHzNHCHz, CH=CH, or

O
R14
Y

&Z
Z

(Ta),

BN , 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,CHj, 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, indepeﬁdently for each occurrence, represents H or CH,O(CO)R7 .

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

Z represents H or R3(CO);

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(Rg)(Rg)(R10), N(R4)(Rs) or ORg, wherein any free
hydroxyl group may be acylated to form C(O)Ry7;
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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)Ry;

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

Rg, Ry 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 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 Ry are not H;

R represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R2)(R13)(R14), N(R4)(R14) or
OR 4, wherein any free hydroxyl group may be acylated to form C(O)R7;

R}, and Ry3 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,3 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 cells of the cancer is determined; and 2) the medicament is

administered if the ratio of GLS to GS is greater than or equal to 0.05.
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92.  The use of claim 91, wherein the compound is a compound as described in any of claims

25-48.

93.  The use of claim 91 or 92, wherein the ratio is greater than or equal to 1.

94.  The use of any one of claims 91-93, wherein the ratio is determined by measuring the

levels of GLS and GS in the cancer cells.

95.  The use of claim 94, wherein measuring the levels of GLS and GS comprises measuring
mRNA amounts.

96.  The use of claims 94, wherein measuring the levels of GLS and GS comprises measuring

protein amounts.

97.  The use of any one of claims 91-96, wherein GLS is GAC.

98.  The use of any one of claims 91-96, wherein GLS is KGA.

99.  The use of any one of claims 91-96, wherein GLS is both GAC and KGA.

100. The use of any of claims 91-99, wherein the cancer is selected from a B cell malignancy,
breast cancer, colorectal cancer, endocrine cancer, lung cancer, melanoma, mesothelioma and

renal cancer.

101. The use of claim 100, wherein the cancer is breast cancer.

102.  The use of claim 101, wherein the breast cancer comprises basal-type breast cancer cells,

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

103. The use of claim 101, wherein the breast cancer comprises basal-type breast cancer cells.
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104. The use of claim 101, wherein the breast cancer comprises triple-negative breast cancer
cells.

105. The use of claim 101, wherein the breast cancer comprises claudin-low breast cancer
cells.

106. The use of claim 100, wherein the cancer is colorectal cancer.

107. The use of claim 100, wherein the cancer is endocrine cancer.

108. The use of claim 107, wherein the endocrine cancer is selected from adrenal cortex
adenoma, adrenal cortex carcicnoma, adrenal gland pheochromocytoma and parathyroid gland
adenoma.

109. The use of claim 100, wherein the cancer is melanoma.

110. The use of claim 100, wherein the cancer is renal cancer.

111.  The use of claim 100, wherein the cancer is a B cell malignancy.

112. The use of claim 111, wherein the B cell malignancy is selected from multiple myeloma,
leukemia and lymphoma.

113. The use of claim 111, wherein the B cell malignancy is multiple myeloma.

114. The use of claim 111, wherein the B cell malignancy is leukemia.

115. The use of claim 114, wherein the leukemia is selected from acute lymphoblastic

leukemia and chronic lymphoblastic leukemia.

116.

The use of claim 111, wherein the B cell malignancy is lymphoma.
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117. The use of claim 116, wherein the lymphoma is selected from Burkitt’s lymphoma,
Diffuse large B cell lymphoma, follicular lymphoma and Hodgkin’s lymphoma.

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

manufacture of a medicament for the treatment of cancer,

0

NN IR,

z. N-N

'N-<’ \ (L) [ N

Y X = Y
R4

Re (Ia),
wherein:

L represents CHzSCHz, CHzCHz, CHzCHzCHz, CHz, CHzS, SCHz, CHzNHCHz, CH=CH, or

s f‘{, 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 CH2O0(CO)R 7,

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(Rg)(R9)(R10), N(R4)(Rs) 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,
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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,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, wherein any free hydroxyl group may be
acylated to form C(O)R7; 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)R7, and wherein at least two of Rg, Rg and R;g are not H;

Ry, represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(Ri3)(R14), N(R4)(R14) or OR 4,
wherein any free hydroxyl group may be acylated to form C(O)R7;

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)R3, 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) glutaminase activity in cells of the cancer is determined; and 2) the medicament is

administered if the activity is greater than or equal to 0.005 pmol/min/mg of protein.
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119. Use of a compound of formula Ia, or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for the treatment of cancer,

O
Rs_q N~N N-N Z
NS DN
Y X X Y
Ry Re ),
wherein:

L represents CstCHz, CHzCHz, CHch2CH2, CHz, Cst, SCHz, CHzNHCHz, 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){R10),
N(R4)(Rs) or ORg, wherein any free hydroxyl group may be acylated to form C(O)R7;

R4 and R;s 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)Ry7;

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

hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxyalkyl, aryl, arylalkyl, aryloxy,
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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 Rg 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,q are not H;

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

administered if the activity is greater than or equal to 0.005 pmol/min/mg of protein.
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