CLAIMS

1. Use of a glutaminase inhibitor in the manufaetofra medicament for the treatment or
prevention of cancer, wherein the medicament stoonjointly administered with an anticancer
agent selected from everolimus and erlotinib;

wherein the glutaminase inhibitor is a compounébaiula (la),

z N~
\/N_</ /{\\l\/ WN)\R”
Y X

R1

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

(la),

r’{, preferably CHCH,, wherein any hydrogen atom of a CH or Ghiit may be
replaced by alkyl or alkoxy, any hydrogen of an Mkit 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=@Herein any hydrogen atom of a CH unit
may be replaced by alkyl;

Y, independently for each occurrence, represenis EH,O0(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 airbyy, preferably H;

R3 represents substituted or unsubstituted alkylrdwhlkyl, aminoalkyl, acylaminoalkyl,
alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, argky, aryloxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkylgteroaryl, heteroarylalkyl,
heteroaryloxy, heteroaryloxyalkyl or C{fRq)(R10), N(Rs)(Rs) or ORs, wherein any free
hydroxyl group may be acylated to form C(@)R

R4 and R each independently represent H or substitutechsuhstituted alkyl, hydroxyalkyl,

acyl, aminoalkyl, acylaminoalkyl, alkenyl, alkoxysl, aryl, arylalkyl, aryloxy,
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aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, 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, Ro 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 heteroaryloxyd)lor Rs 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 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 R 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,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)lkvherein any free hydroxyl group
may be acylated to form C(Oj)Rand wherein both of and R3 are not H; and

R14 represents substituted or unsubstituted arylabuyl, aryloxy, aryloxyalkyl, heteroaryl,

heteroarylalkyl, heteroaryloxy, or heteroaryloxyadlk

2. The use of claim 1, wherein Represents substituted or un-substituted arylalkyl
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3. The use of claim 1 or claim 2, whereip Represents substituted or un-substituted

benzyl.

4. The use of any one of claims 1-3, wherein Lespnts CE5CH,, CH,CH,, CH,S or
SCH,,

5. The use of any one of claims 1-4, wherein Lespnts CHCH..

6. The use of any one of claims 1-5, wherein eaclpresents H.

7. The use of any one of claims 1-6, wherein Xespnts S or CH=CH.
8. The use of any one of claims 1-7, wherein Xespnts S.

9. The use of any one of claims 1-8, wherein Zesgpnts {CO).

10. The use of any one of claims 1-9, wherejaml R; are not identical.

11. The use of any one of claims 1-10, whereimid R each represent H.

12.  The use of any one of claims 1-11, wherejreBresents substituted or unsubstituted

arylalkyl, heteroarylalkyl, cycloalkyl or heterodgalkyl.

13.  The use of any one of claims 1-12, whergjreBresents substituted or unsubstituted

heteroarylalkyl.

14.  The use of claim 1, wherein L represents®&tH, CH,CH,, CH,S, or SCH, Y
represents H, X represents S, Z represes(S@®), R and Reach represent HsRepresents
substituted or unsubstituted arylalkyl, heterodkylia cycloalkyl or heterocycloalkyl, and,R
represents substituted or unsubstituted arylalkyl.

15.  The use of claim 14, whereig Rpresents substituted or unsubstituted heterdlylla
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16.  The use of claim 1, wherein L represents@CH}, Y represents H, X represents S or
CH=CH, Z represents®0), R and Reach represent HRepresents substituted or
unsubstituted arylalkyl, heteroarylalkyl, cyclodlky heterocycloalkyl, and Rrepresents

substituted or unsubstituted arylalkyl.

17.  The use of claim 16, whereig Rpresents substituted or unsubstituted heterdlylla

18. The use of any one of claims 1-17, whereirgtbgaminase inhibitor is a compound

having the structure of formula (II):

o OCF,
N~-N
(oA N,
N S N
\_/ _
H (I, or a pharmaceutically acceptable salt

thereof.

19. The use of any one of the preceding claimsyeihehe cancer is Acute Lymphoblastic
Leukemia (ALL), Acute Myeloid Leukemia (AML), Adrecortical Carcinoma, Anal Cancer,
Appendix Cancer, Atypical Teratoid/Rhabdoid Tun®®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 DisorderColon 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, Eygcer, Fibrous Histiocytoma of Bone,

Gallbladder Cancer, Gastric Cancer, Gastrointdsiascinoid Tumor, Gastrointestinal Stromal
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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, Heplailar 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, Li@ancer, Lobular Carcinoma In Situ
(LCIS), Lung Cancer, Lymphoma, AIDS-Related Lymplayrivlacroglobulinemia, Male Breast
Cancer, Medulloblastoma, Medulloepithelioma, Melaag Merkel Cell Carcinoma, Malignant
Mesothelioma, Metastatic Squamous Neck Cancer@ttult 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, GZaihcer, Oral Cavity Cancer, Lip
Cancer, Oropharyngeal Cancer, Osteosarcoma, Ov@aaoer, Pancreatic Cancer,
Papillomatosis, Paraganglioma, Paranasal SinuseCadasal Cavity Cancer, Parathyroid
Cancer, Penile Cancer, Pharyngeal Cancer, Pheoohytoma, Pineal Parenchymal Tumors of
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 Gaintiterine Cancer, Uterine Sarcoma,

Waldenstrom Macroglobulinemia, or Wilms Tumor.
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20.  The use of any one of the preceding claimsyeihehe 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).

21. The use of claim 20, wherein the cancer isiplalimyeloma.

22. The use of any one of claims 19-21, whereirctneer is resistant to an anticancer agent

selected from everolimus and erlotinib.

23.  The use of any one of the preceding claimsyevheéhe medicament is to be conjointly

administered with one or more additional chemotbeusic agents.

24.  The use of claim 23, wherein the one or moditiatal chemotherapeutic agents
includes aminoglutethimide, amsacrine, anastroasparaginase, Bacillus Calmette—Guérin
vaccine (bcg), bicalutamide, bleomycin, bortezgrbilsserelin, busulfan, campothecin,
capecitabine, carboplatin, carfilzomib, carmustttdprambucil, chloroquine, cisplatin,
cladribine, clodronate, colchicine, cyclophosphamityproterone, cytarabine, dacarbazine,
dactinomycin, daunorubicin, demethoxyviridin, dexdhasone, dichloroacetate, dienestrol,
diethyl-stilbestrol, docetaxel, doxorubicin, efitin, estradiol, estramustine, etoposide,
everolimus, exemestane, filgrastim, fludarabinggribcortisone, 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,
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octreotide, oxaliplatin, paclitaxel, pamidronatenfostatin, perifosine, plicamycin, porfimer,
procarbazine, raltitrexed, rituximab, sorafenibggtozocin, sunitinib, suramin, tamoxifen,
temozolomide, temsirolimus, teniposide, testostertimalidomide, thioguanine, thiotepa,
titanocene dichloride, topotecan, trastuzumahntet, vinblastine, vincristine, vindesine, or

vinorelbine.

25. The use of any one of the preceding claimsyehéhe medicament is to be conjointly

administered witlone or more non-chemical methods of cancer treatmen

26. The use of claim 1, wherein the anti-cancentgeeverolimus and the glutaminase

inhibitor is a compound of formula II:

OCF4
0
N~-N
_( W< ) N
N S °N
|
\_/ Ay
H (1), or a pharmaceutically acceptable salt
thereof.

27. The use of claim 26, wherein the cancer islreslbcarcinoma.

28. The use of claim 22, wherein the cancer istast to erlotinib.

29. The use of claim 28, wherein the anti-cancenag erlotinib and the glutaminase

inhibitor is a compound of formula II:

OCF,4
0
N-N
HN— | N
=\ S ‘N
|
\_/ .
H (1), or a pharmaceutically acceptable salt
thereof.
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30. The use of claim 29, wherein the cancer issmall cell lung cancer.

31. A pharmaceutical composition comprising a ghitease inhibitor and an anticancer
agent selected from everolimus and erlotinib;
wherein the glutaminase inhibitor is a compounébaiula (1a),

N >LR11

N—</ /\\/ WN

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

(1),

B fJi, preferably CHCH,, wherein any hydrogen atom of a CH or Qhiit may be

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

any hydrogen atom of a Ghinit of CHL.CH,, CH,CH,CH, or CH, may be replaced by
hydroxy;

X represents S, O or CH=CH, preferably S or CH=@Herein 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, datkyl, or heterocyclylalkoxy;

Z represents H orRCO);

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

Rs represents substituted or unsubstituted alkylrdwhlkyl, aminoalkyl, acylaminoalkyl,
alkenyl, alkoxy, alkoxyalkyl, aryl, arylalkyl, argky, aryloxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkylgteroaryl, heteroarylalkyl,

heteroaryloxy, heteroaryloxyalkyl or C{/RR9)(R10), 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,
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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, alkenyglkoxyalkyl, aryl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)lkvherein 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, aminoalkyl, acylaroalkyl, alkoxycarbonyl,
alkoxycarbonylamino, alkenyl, alkoxy, alkoxyalkgyl, arylalkyl, aryloxy,
aryloxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxydllor Rg and R together with the
carbon to which they are attached, form a carbazyclheterocyclic ring system,
wherein any free hydroxyl group may be acylatetbtsn C(O)R,, and wherein at least
two of Rs, Ry and Rp are not H;

R11 represents substituted or unsubstituted arylatkyl, aryloxy, aryloxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxy, or heteroaryloxya)lor C(Ri2)(R13)(R14), N(Rs)(R14) Or
ORy4, Wherein any free hydroxyl group may be acylatetbtm C(O)R;

Ri2 and R 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,
heteroarylalkyl, heteroaryloxy, or heteroaryloxyd)kvherein any free hydroxyl group
may be acylated to form C(OjRand wherein both of and R3 are not H; and

R14 represents substituted or unsubstituted arylatkyl, aryloxy, aryloxyalkyl, heteroaryl,

heteroarylalkyl, heteroaryloxy, or heteroaryloxydlk
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