CLAIMS

1. Use of a glutaminase inhibitor in the manufaetofra medicament for the treatment or
prevention of cancer, a myeloproliferative diseaseimmunological disease, or a neurological
disease, wherein the medicament is to be conjoaatiyiinistered with an anticancer agent
selected from an enzyme inhibitor, a mitotic intobj a DNA-modifying agent, and a cytidine

analog.

2. The use of claim 1, wherein the anticancer agesglected from microtubule assembly
inhibitors, AKT inhibitors, mTOR inhibitors, MEK mmbitors, RTK inhibitors, ATM inhibitors,
ATR inhibitors, PI3K inhibitors, EGFR inhibitors,-Raf inhibitors, C-kit inhibitors, DNA

cross-linking agents, DNA intercalating agents, eytiline analogs.

3. The use of claim 1 or claim 2, wherein the arteer agent is selected from vincristine,
carboplatin, cisplatin, gemcitabine, MK2206, evemais, trametinib, sunitinib, sorafenib,
BEZ235, paclitaxel, docetaxel, erlotinib, selumitirsirolimus, trametinib, temsirolimus,
pazopanib, and GSK1120212.

4. The use of any one of the preceding claims, etheghe glutaminase inhibitor is a

compound of formula I,

or a pharmaceutically acceptable salt thereof, aiher
L represents Cs$CH,, CH,CH,, CH,CH,CH,, CH,, CH,S, SCH, CHLNHCH,, CH=CH, or

> sf\f, wherein any hydrogen atom of a CH or &Hiit may be replaced by alkyl or
alkoxy, any hydrogen of an NH unit may be replalgélkyl, 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, independently for each occurrence, represen® &, CH=CH, wherein any hydrogen atom
of a CH unit may be replaced by alkyl;

Y, independently for each occurrence, represerias EHO(CO)R.

R, independently for each occurrence, representsddiustituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, teterocyclylalkoxy;

Z represents H or RCO);

R: and Reach independently represent H, alkyl, alkoxy airbyy;

Rs, independently for each occurrence, representsisutied or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenylkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkylheterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteytaxyalkyl or C(Rs)(Rg)(R10),
N(R4)(Rs) or ORs;, wherein any free hydroxyl group may be acylatetbtm C(O)R;

R, and R each independently represent H or substitutechsuhstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxil, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterociyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)lkvherein any free hydroxyl group
may be acylated to form C(O)R

Re, independently for each occurrence, representstituied or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenylkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(OjRand

Rs, Ry and R each independently represent H or substitutechsuhstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaroalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkgyl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxydjlor Rg and R together with the
carbon to which they are attached, form a carbazyclheterocyclic ring system,
wherein any free hydroxyl group may be acylatetbtm C(O)R,, and wherein at least
two of Rs, Ry and Rp are not H.
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5. The use of claim 4, wherein L represents®€EH,, CH,CH,, CH,S or SCH.

6. The use of claim 4, wherein L representsCHp.
7. The use of any one of claims 4-6, wherein Y espnts H.
8. The use of any one of claims 4-7, wherein Xepghdently for each occurrence,

represents S or CH=CH, wherein any hydrogen atoax@Hf unit may be replaced by alkyl.

9. The use of any one of claims 4-8, wherein Zespnts {CO).

10.  The use of any one of claims 4-9, wherein eadurrence of Ris not identical.

11. The use of any one of claims 4-10, whereimid R each represent H.

12. The use of any one of claims 4-11, whergjniitlependently for each occurrence,
represents substituted or unsubstituted arylahstieroarylalkyl, cyclo-alkyl, or
heterocycloalkyl.

13. The use of any one of claims 4-12, wherejniitlependently for each occurrence,
represents C(#(Ro)(R10), wherein R represents substituted or unsubstituted arylabayl,
heteroaryl, or heteroaralkyl gRepresents H, and,;Rrepresents hydroxy, hydroxyalkyl, alkoxy,
or alkoxyalkyl.

14.  The use of claim 4, wherein L represents®&tH, CH,CH,, CH,S or SCH, Y
represents H, X represents S, Z represes(G®, R and Reach represent H, and,R
independently for each occurreneresents substituted or unsubstituted arylalkyl,

heteroarylalkyl, cycloalkyl, or heterocycloalkyl.

15.  The use of claim 4, wherein L represents®&tH,, CH,CH,, CH,S or SCH, Y
represents H, X represents S, Z represegS®), R and Reach represent H, and,R

independently for each occurrenssresents C(#(Ro)(R1o0), Wwherein R represents substituted
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or unsubstituted aryl, arylalkyl, heteroaryl, otdrearalkyl, B represents H, and;[Rrepresents

hydroxy, hydroxyalkyl, alkoxy, or alkoxyalky!.

16.  The use of any one of claims 4-15, whereindresents CbCH,, Y represents H, X,
independently for each occurrence, representsC3HeiCH, Z representsRO), R and Reach
represent H, and4Rindependently for each occurrenagresents arylalkyl, heteroarylalkyl,

cycloalkyl, or heterocycloalkyl.

17.  The use of any one of claims 4-16, wherein @aclirrence of Rs identical.

18. The use of any one of claims 1-3, wherein tbeginase inhibitor is a compound of
formula la,
0o

z, N-N N-N
N ﬂ\/ (L)YUfN\)\Rm
Y X =
R1 R2 (Ia)’
or a pharmaceutically acceptable salt thereof, aiher
L represents C6CH,, CH,CH,, CH,CH,CH,, CH,, CH,S, SCH, CH,NHCH,, CH=CH, or

<

%Aﬁ{, preferably CHCH,, wherein any hydrogen atom of a CH or Qhiit may be
replaced by alkyl or alkoxy, any hydrogen of an Ditit may be replaced by alkyl, and
any hydrogen atom of a Ghinit of CH.CH,, CH,CH,CH, or CH, may be replaced by
hydroxy;

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

Y, independently for each occurrence, represeris GH,O(CO)R; .

R;, independently for each occurrence, representsddlustituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, datkyl, or heterocyclylalkoxy;

Z represents H or RCO);

R; and Reach independently represent H, alkyl, alkoxy atrbyy, preferably H;
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Rs represents substituted or unsubstituted alkylrdwhlkyl, aminoalkyl, acylaminoalkyl,
alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, argky, aryloxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkylgteroaryl, heteroarylalkyl,
heteroaryloxy, heteroaryloxyalkyl or C{RRg)(Ri0), N(Rs)(Rs) or ORs;, wherein any free
hydroxyl group may be acylated to form C(@)R

R, and R each independently represent H or substitutechsuhstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxil, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterociyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)lkvherein any free hydroxyl group
may be acylated to form C(O)R

Re, independently for each occurrence, representsisutied or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenylkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(OjRand

Rs, Ry and R each independently represent H or substitutechsuhstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylarmoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkgyl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxydjlor Rg and R together with the
carbon to which they are attached, form a carbaxyclheterocyclic ring system,
wherein any free hydroxyl group may be acylatetbton C(O)R,, and wherein at least
two of Rs, Ry and Ry are not H;

R11 represents substituted or unsubstituted arylabuyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxydjlor C(Ri2)(R13)(R1s), N(Rs)(Ry4) OF
ORy4, wherein any free hydroxyl group may be acylatetbtm C(O)R;

Ri2 and R3 each independently respresent H or substituteshsubstituted alkyl, hydroxy,
hydroxyalkyl, amino, acylamino, aminoalkyl, acylaroalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkgyl, arylalkyl, aryloxy,

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
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heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(OjRand wherein both of 2and R3 are not H; and
R14 represents substituted or unsubstituted arylatkyl, aryloxy, aryloxyalkyl, heteroaryl,

heteroarylalkyl, heteroaryloxy, or heteroaryloxydlk

19.  The use of claim 18, wherein;Represents substituted or un-substituted arylalkyl

20. The use of claim 18 or claim 19, whereij Rpresents substituted or un-substituted

benzyl.

21. The use of any one of claims 18-20, whereirfresents C}$CH,, CH,CH,, CH,S or
SCH,.

22. The use of any one of claims 18-21, whereirfresents CHCH,.

23. The use of any one of claims 18-22, whereit &epresents H.

24.  The use of any one of claims 18-23, whereieptesents S or CH=CH.

25.  The use of any one of claims 18-24, whereieptesents S.

26.  The use of any one of claims 18-25, whereigfesents CO).

27. The use of any one of claims 18-26, wherejari®l R, are not identical.

28.  The use of any one of claims 18-27, whergiaml R each represent H.

29.  The use of any one of claims 18-28, wherejrepresents substituted or unsubstituted

arylalkyl, heteroarylalkyl, cycloalkyl or heterodgalkyl.

30. The use of any one of claims 18-29, wherejreBresents substituted or unsubstituted

heteroarylalkyl.
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31.  The use of any one of claims 18-30, whereireRresents C((Ro)(R10), wherein R
represents substituted or unsubstituted aryl, lmgleheteroaryl or heteroaralkyl,oRepresents

H, and Ry represents hydroxy, hydroxyalkyl, alkoxy or alkekgyl.

32. The use of claim 18, wherein L represents&EH,, CH,CH,, CH,S, or SCH, Y
represents H, X represents S, Z represes(@®), R and R each represent H,sRepresents
substituted or unsubstituted arylalkyl, heterodkylla cycloalkyl or heterocycloalkyl, andiR

represents substituted or unsubstituted arylalkyl.

33.  The use of any one of claims 18-32, wherejrepresents substituted or unsubstituted
heteroarylalkyl.

34. The use of any one of claims 18-33, whereirpresents CHCH,, Y represents H, X
represents S or CH=CH, Z represend®), R and R each represent H,slRepresents
substituted or unsubstituted arylalkyl, heterodkylla cycloalkyl or heterocycloalkyl, andiR

represents substituted or unsubstituted arylalkyl.

35.  The use of any one of claims 18-34, wherejreBresents substituted or unsubstituted

heteroarylalkyl.

36.  The use of any one of claims 18-35, whereirgtbtaminase inhibitor is a compound

having the structure of formula (II):

o OCF;
N-N
AN N,
N S N
\_/ AN
H (1), or a pharmaceutically acceptable salt

thereof.

37. The use of any one of the preceding claimsyeihehe cancer is Acute Lymphoblastic

Leukemia (ALL), Acute Myeloid Leukemia (AML), Adrecortical Carcinoma, Anal Cancer,
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Appendix Cancer, Atypical Teratoid/Rhabdoid Tunt®asal Cell Carcinoma, Bile Duct Cancer,
Bladder Cancer, Bone Cancer, Brain Tumor, AstraogoBrain and Spinal Cord Tumors, Brain
Stem Glioma, Central Nervous System Atypical TaddRhabdoid Tumor, Central Nervous
System Embryonal Tumors, Breast Cancer, Bronchiaidrs, Burkitt Lymphoma, Carcinoid
Tumor, Carcinoma of Unknown Primary, Central Netw@ystem Cancer, Cervical Cancer,
Childhood Cancers, Chordoma, Chronic Lymphocytiakesmia (CLL), Chronic Myelogenous
Leukemia (CML), Chronic Myeloproliferative DisordgrColon Cancer, Colorectal Cancer,
Craniopharyngioma, Cutaneous T-Cell Lymphoma, Ou€gacinoma In Situ (DCIS),
Embryonal Tumors, Endometrial Cancer, Ependymotiaat Ependymoma, Esophageal
Cancer, Esthesioneuroblastoma, Ewing Sarcoma, ¢tatrial Germ Cell Tumor, Extragonadal
Germ Cell Tumor, Extrahepatic Bile Duct Cancer, Eyancer, Fibrous Histiocytoma of Bone,
Gallbladder Cancer, Gastric Cancer, GastrointdsBiaecinoid Tumor, Gastrointestinal Stromal
Tumors (GIST), Germ Cell Tumor, Extracranial GerellQumor, Extragonadal Germ Cell
Tumor, Ovarian Germ Cell Tumor, Gestational Trogastic Tumor, Glioma, Hairy Cell
Leukemia, Head and Neck Cancer, Heart Cancer, Beglailar Cancer, Histiocytosis,
Langerhans Cell Cancer, Hodgkin Lymphoma, Hypophgegl Cancer, Intraocular Melanoma,
Islet Cell Tumors, Kaposi Sarcoma, Kidney Cancanderhans Cell Histiocytosis, Laryngeal
Cancer, Leukemia, Lip and Oral Cavity Cancer, L&ancer, Lobular Carcinoma In Situ
(LCIS), Lung Cancer, Lymphoma, AIDS-Related Lymplagrivlacroglobulinemia, Male Breast
Cancer, Medulloblastoma, Medulloepithelioma, Melaag Merkel Cell Carcinoma, Malignant
Mesothelioma, Metastatic Squamous Neck Cancer@attult Primary, Midline Tract
Carcinoma InvolvindNUT Gene, Mouth Cancer, Multiple Endocrine Neoplasiadsgme,
Multiple Myeloma/Plasma Cell Neoplasm, Mycosis Foidgs, Myelodysplastic Syndrome,
Myelodysplastic/Myeloproliferative Neoplasm, Chromilyelogenous Leukemia (CML), Acute
Myeloid Leukemia (AML), Myeloma, Multiple Myelom& hronic Myeloproliferative Disorder,
Nasal Cavity Cancer, Paranasal Sinus Cancer, Nasggdeal Cancer, Neuroblastoma, Non-
Hodgkin Lymphoma, Non-Small Cell Lung Cancer, GZahcer, Oral Cavity Cancer, Lip
Cancer, Oropharyngeal Cancer, Osteosarcoma, Ov@aacer, Pancreatic Cancer,
Papillomatosis, Paraganglioma, Paranasal SinuseCadasal Cavity Cancer, Parathyroid

Cancer, Penile Cancer, Pharyngeal Cancer, Pheoohybtoma, Pineal Parenchymal Tumors of
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Intermediate Differentiation, Pineoblastoma, PaitTumor, Plasma Cell Neoplasm,
Pleuropulmonary Blastoma, Breast Cancer, Primantr@eNervous System (CNS) Lymphoma,
Prostate Cancer, Rectal Cancer, Renal Cell CaResral Pelvis Cancer, Ureter Cancer,
Transitional Cell Cancer, Retinoblastoma, Rhabdmsaymoma, Salivary Gland Cancer,
Sarcoma, Sézary Syndrome, Skin Cancer, Small @elljICancer, Small Intestine Cancer, Soft
Tissue Sarcoma, Squamous Cell Carcinoma, Squamecks Gancer with Occult Primary,
Stomach Cancer, Supratentorial Primitive Neuroeartodl Tumors, T-Cell Lymphoma,
Testicular Cancer, Throat Cancer, Thymoma, Thynaicc@oma, Thyroid Cancer, Transitional
Cell Cancer of the Renal Pelvis and Ureter, GestatiTrophoblastic Tumor, Unknown
Primary, Unusual Cancer of Childhood, Urethral Gantiterine Cancer, Uterine Sarcoma,

Waldenstrom Macroglobulinemia, or Wilms Tumor.

38.  The use of any one of the preceding claimsyeihéhe cancer is selected from biliary
cancer, breast cancer, colorectal cancer, leukexoige myeloid leukemia (AML), acute
lymphoblastic leukemia (ALL), chronic lymphocytiedkemia (CLL), chronic myelogenous
leukemia (CML), hairy cell leukemia, T-cell leukeambrain malignancy, lymphoma, diffuse
large B-cell lymphoma (DLBCL), follicular lymphom&lodgkin’s lymphoma, MALT
lymphoma, mantle cell lymphoma (MCL), no-Hodgkimghoma (NHL), endometrial cancer,
head and neck cancers, Kaposi’'s sarcoma, lung ganeanoma, multiple myeloma (MM),
myelodisplastic disease (MDS), ocular disease,iavarancer, pancreatic cancer, prostate
cancer, renal cancer, thyroid cancer, tuberousasite and Waldenstrom macrogloulinemia
(WM).

39.  The use of claim 38, wherein the cancer isipialmyeloma.

40.  The use of any one of claims 37-39, whereircreer is resistant to an anticancer agent
selected from an enzyme inhibitor, a mitotic intobi a DNA-modifying agent, and a cytidine

analog.

41. The use of claim 40, wherein the anticancentigeselected from microtubule assembly
inhibitors, AKT inhibitors, mTOR inhibitors, MEK Hibitors, RTK inhibitors, ATM inhibitors,
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ATR inhibitors, PI3K inhibitors, EGFR inhibitors,-Raf inhibitors, C-kit inhibitors, DNA

cross-linking agents, DNA intercalating agents, eytiline analogs.

42.  The use of claim 40, wherein the anticancentigeselected from vincristine,
carboplatin, cisplatin, gemcitabine, MK2206, evemuls, trametinib, sunitinib, sorafenib,
BEZ235, paclitaxel, docetaxel, erlotinib, selumiyj sirolimus, trametinib, temsirolimus,
pazopanib, and GSK1120212.

43.  The use of any one of claims 1-36, whereimtlgeloproliferative disease is selected
from chronic eosinophilic leukemia, chronic myelogas leukemia (CML), chronic neutrophilic

leukemia, essential thrombocythemia, polycytherei@yand myelofibrosis.

44, The use of claim 43, wherein the myeloprolifi@eadisease is resistant to an anticancer

agent selected from an enzyme inhibitor, a DNA-rfyaag agent, and a cytidine analog.

45, The use of claim 44, wherein the anticancentigeselected from microtubule assembly
inhibitors, AKT inhibitors, mTOR inhibitors, MEK mmbitors, RTK inhibitors, ATM inhibitors,
ATR inhibitors, PI3K inhibitors, EGFR inhibitors,-Raf inhibitors, C-kit inhibitors, DNA

cross-linking agents, DNA intercalating agents, eytiline analogs.

46.  The use of claim 44, wherein the anticancentigeselected from vincristine,
carboplatin, cisplatin, gemcitabine, MK2206, evemuls, trametinib, sunitinib, sorafenib,
BEZ235, paclitaxel, docetaxel, erlotinib, selumiyj sirolimus, trametinib, temsirolimus,
pazopanib, and GSK1120212.

47.  The use of any one of claims 1-36, whereinithenune-related disease is selected from
ankylosing spondylitis, Crohn's disease, erytheowoaum leprosum (ENL), graft versus host
disease (GVHD), HIV-associated wasting syndromgsuerythematosus, organ transplant
rejection, post-polycythemia, psoriasis, psoriatitiritis, recurrent aphthous ulcers, rheumatoid

arthritis (RA), severe recurrent aphthous stongt#ystemic sclerosis, and tuberous sclerosis.
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48. The use of claim 47, wherein the immune-reldisdase is resistant to an anticancer
agent selected from an enzyme inhibitor, a mitmincbitor, a DNA-modifying agent, and a

cytidine analog.

49. The use of claim 48, wherein the anticancentigeselected from microtubule assembly
inhibitors, AKT inhibitors, mTOR inhibitors, MEK Hibitors, RTK inhibitors, ATM inhibitors,
ATR inhibitors, PI3K inhibitors, EGFR inhibitors,-Raf inhibitors, C-kit inhibitors, DNA cross-
linking agents, DNA intercalating agents, and dyigdanalogs.

50. The use of claim 48, wherein the anticancentigeselected from vincristine,
carboplatin, cisplatin, gemcitabine, MK2206, evemais, trametinib, sunitinib, sorafenib,
BEZ235, paclitaxel, docetaxel, erlotinib, selumdyj sirolimus, trametinib, temsirolimus,
pazopanib, and GSK1120212.

51. The use of any one of the preceding claimshércomprising the conjoint

administration of one or more additional chemotpetdic agents.

52.  The use of claim 51, wherein the one or modktiatal chemotherapeutic agents
includes aminoglutethimide, amsacrine, anastroasparaginase, Bacillus Calmette—Guérin
vaccine (bcg), bicalutamide, bleomycin, bortezgrbilsserelin, busulfan, campothecin,
capecitabine, carboplatin, carfilzomib, carmusttitdorambucil, chloroquine, cisplatin,
cladribine, clodronate, colchicine, cyclophosphamityproterone, cytarabine, dacarbazine,
dactinomycin, daunorubicin, demethoxyviridin, dexdhasone, dichloroacetate, dienestrol,
diethyl-stilbestrol, docetaxel, doxorubicin, eftitin, estradiol, estramustine, etoposide,
everolimus, exemestane, filgrastim, fludarabinggrbcortisone, fluorouracil, fluoxymesterone,
flutamide, gemcitabine, genistein, goserelin, hygitwea, idarubicin, ifosfamide, imatinib,
interferon, irinotecan, letrozole, leucovorin, leoide, levamisole, lomustine, lonidamine,
mechlorethamine, medroxy-progesterone, megestelphmalan, mercaptopurine, mesna,
metformin, methotrexate, mitomycin, mitotane, méaokone, nilutamide, nocodazole,
octreotide, oxaliplatin, paclitaxel, pamidronatenfostatin, perifosine, plicamycin, porfimer,

procarbazine, raltitrexed, rituximab, sorafenibggtozocin, sunitinib, suramin, tamoxifen,
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temozolomide, temsirolimus, teniposide, testostertimlidomide, thioguanine, thiotepa,
titanocene dichloride, topotecan, trastuzumabntvet, vinblastine, vincristine, vindesine, or
vinorelbine.

53. The use of any one of the preceding claimsyeiehe use further comprises the

administration obne or more non-chemical methods of cancer tredtmen

54. The use of claim 1, wherein the anticancer tigem PARP inhibitor.

55.  The use of claim 54, wherein the PARP inhibigaselected from olaparib, talazoparib,
rucaparib, and veliparib.

56.  The use of claim 55, wherein the PARP inhibigaslaparib.

57. The use of any one of claims 1-4, wherein tite@ncer agent is everolimus and the
glutaminase inhibitor is a compound of formula II:

o OCF;
N~-N
_{ AN N,
N S N
\_/ Ay
H (1), or a pharmaceutically acceptable salt

thereof.

58. The use of claim 57, wherein the cancer islreslbcarcinoma.

59. The use of claim 40, wherein the cancer istast to erlotinib.

60. The use of claim 59, wherein the anti-cancenag erlotinib and the glutaminase
inhibitor is a compound of formula II:
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OCF;

o)
N~
7
HN |
N S Y
N\ |
=

Iz

(1), or a pharmaceutically acceptable salt
thereof.

61. The use of claim 60, wherein the cancer issmall cell lung cancer.
62. The use of claim 1, wherein the anticancer tigem cytidine analog.

63. A pharmaceutical composition comprising a ghitese inhibitor and an anticancer
agent selected from an enzyme inhibitor, a mitmtingbitor, a DNA-modifying agent, and a

cytidine analog.

64. The pharmaceutical composition of claim 63, ihethe anticancer agent is selected
from microtubule assembly inhibitors, AKT inhibisgrmTOR inhibitors, MEK inhibitors, RTK
inhibitors, ATM inhibitors, ATR inhibitors, PI3K imbitors, EGFR inhibitors, B-Raf inhibitors,
C-kit inhibitors, DNA cross-linking agents, DNA #&rcalating agents, and cytidine analogs.

65.  The pharmaceutical composition of claim 63, ihethe anticancer agent is selected
from vincristine, carboplatin, cisplatin, gemcitabj MK2206, everolimus, trametinib, sunitinib,
sorafenib, BEZ235, paclitaxel, docetaxel, erldtjrgelumetinib, sirolimus, trametinib,

temsirolimus, pazopanib, and GSK1120212.

66.  The pharmaceutical composition of any one afht$ 63-65, wherein the glutaminase

inhibitor is a compound of formula I,

R, R> (),

or a pharmaceutically acceptable salt thereof, aiher
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L represents Ck$CH,, CH,CH,, CH,CH,CH,, CH,, CH,S, SCH, CHLNHCH,, CH=CH, or

> f{, wherein any hydrogen atom of a CH or £Hiit may be replaced by alkyl or
alkoxy, any hydrogen of an NH unit may be replalgdlkyl, 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, represen® &, CH=CH, wherein any hydrogen atom
of a CH unit may be replaced by alkyl;

Y, independently for each occurrence, represenis EH,O(CO)R;.

R;, independently for each occurrence, representsddlustituted or unsubstituted alkyl, alkoxy,
aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, txeterocyclylalkoxy;

Z represents H or RCO);

R; and Reach independently represent H, alkyl, alkoxy atrbyy;

Rs, independently for each occurrence, representsisutied or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenylkoxy, alkoxyalkyl, aryl, arylalkyl,
aryloxy, aryloxyalkyl, cycloalkyl, cycloalkylalkylheterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, heteroaryloxy, heteytaxyalkyl or C(Rs)(Rg)(Ru0),
N(R4)(Rs) or ORs;, wherein any free hydroxyl group may be acylatetbtm C(O)R;

R4 and R each independently represent H or substitutechsuhstituted alkyl, hydroxyalkyl,
acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxil, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(O)R

Re, independently for each occurrence, representstituied or unsubstituted alkyl,
hydroxyalkyl, aminoalkyl, acylaminoalkyl, alkenylkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(OjRand

Rs, Ro and R each independently represent H or substitutechsuhstituted alkyl,

hydroxy, hydroxyalkyl, amino, acylamino, aminoalkgtylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkgyl, arylalkyl, aryloxy,

aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterociyl, heterocyclylalkyl, heteroaryl,
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heteroarylalkyl, heteroaryloxy, or heteroaryloxydjlor Rg and R together with the
carbon to which they are attached, form a carbaxyclheterocyclic ring system,
wherein any free hydroxyl group may be acylatetbtm C(O)R,, and wherein at least

two of Rs, Ry and Rg are not H.

67. The pharmaceutical composition of claim 66erein the compound is a compound as

defined in any one of claims 4-36.
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