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CLAIMS 

1. Use of a glutaminase inhibitor in the manufacture of a medicament for treating or 

preventing cancer, an immunological disease, or chronic infection, wherein the medicament is 

for conjoint administration with an immuno-oncology therapeutic agent. 

2. The use of claim 1, wherein the immuno-oncology therapeutic agent is an inhibitor of 

arginase, CTLA-4, indoleamine 2,3-dioxygenase, and/or PD-1/PD-L1. 

3. The use of claim 1 or 2, wherein the immuno-oncology therapeutic agent is selected from 

abagovomab, adecatumumab, afutuzumab, alemtuzumab, anatumomab mafenatox, apolizumab, 

blinatumomab, BMS-936559, catumaxomab, durvalumab, epacadostat, epratuzumab, 

indoximod, inotuzumab ozogamicin, intelumumab, ipilimumab, isatuximab, lambrolizumab, 

MED14736, MPDL3280A, nivolumab, obinutuzumab, ocaratuzumab, ofatumumab, olatatumab, 

pembrolizumab, pidilizumab, rituximab, ticilimumab, samalizumab, and tremelimumab. 

4. The use of any preceding claim, wherein the glutaminase inhibitor is a compound of 

formula I,    

 (I), 

or a pharmaceutically acceptable salt thereof, wherein: 

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

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

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

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

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

of a CH unit may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH2O(CO)R7; 
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R7, independently for each occurrence, represents H or substituted or unsubstituted alkyl, alkoxy, 

aminoalkyl, alkylaminoalkyl, heterocyclylalkyl, or heterocyclylalkoxy; 

Z represents H or R3(CO); 

R1 and R2 each independently represent H, alkyl, alkoxy or hydroxy; 

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

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

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

heteroaryl, heteroarylalkyl, heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(R10), 

N(R4)(R5) or OR6, wherein any free hydroxyl group may be acylated to form C(O)R7; 

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

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

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

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

may be acylated to form C(O)R7; 

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

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

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

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

may be acylated to form C(O)R7; and 

R8, R9 and R10 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 R8 and R9 together with the 

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

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

two of R8, R9, and R10 are not H. 
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5. The use of any one of claims 1-3, wherein the glutaminase inhibitor is a compound of 

formula Ia,    

 (Ia), 

or a pharmaceutically acceptable salt thereof, wherein: 

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

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

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

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

hydroxy; 

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

may be replaced by alkyl; 

Y, independently for each occurrence, represents H or CH2O(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); 

R1 and R2 each independently represent H, alkyl, alkoxy or hydroxy, preferably H; 

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

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

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, 

heteroaryloxy, heteroaryloxyalkyl or C(R8)(R9)(R10), N(R4)(R5) or OR6, wherein any free 

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

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

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

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

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

may be acylated to form C(O)R7; 
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R6, independently for each occurrence, represents substituted or unsubstituted alkyl, 

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

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

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

may be acylated to form C(O)R7; and 

R8, R9 and R10 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 R8 and R9 together with the 

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

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

two of R8, R9 and R10 are not H; 

R11 represents substituted or unsubstituted aryl, arylalkyl, aryloxy, aryloxyalkyl, heteroaryl, 

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl, or C(R12)(R13)(R14), N(R4)(R14) or 

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

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

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

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

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

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

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

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

heteroarylalkyl, heteroaryloxy, or heteroaryloxyalkyl. 

6. The use of claim 5, wherein R11 represents substituted or unsubstituted arylalkyl. 

7. The use of claim 5 or 6, wherein R11 represents substituted or unsubstituted benzyl. 

8. The use of any of claims 5-7, wherein one or more of (a) – (e) applies: 
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 (a) L represents CH2SCH2, CH2CH2, CH2S or SCH2, preferably CH2CH2; 

 (b) Y represents H; 

 (c) X represents S or CH=CH, preferably S; 

 (d) Z represents R3(CO); or 

 (e) R1 and R2 each represent H.  

9. The use of any of claims 5-8, wherein R3 and R11 are not identical. 

10. The use of any of claims 5-9, wherein R3 represents substituted or unsubstituted arylalkyl, 

heteroarylalkyl, cycloalkyl or heterocycloalkyl.   

11. The use of any of claims 5-10, wherein R3 represents substituted or unsubstituted 

heteroarylalkyl. 

12. The use of claim 5, wherein L represents CH2SCH2, CH2CH2, CH2S, or SCH2, Y 

represents H, X represents S, Z represents R3(CO), R1 and R2 each represent H, R3 represents 

substituted or unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and R11 

represents substituted or unsubstituted arylalkyl; preferably wherein R3 represents substituted or 

unsubstituted heteroarylalkyl.   

13. The use of claim 5, wherein L represents CH2CH2, Y represents H, X represents S or 

CH=CH, Z represents R3(CO), R1 and R2 each represent H, R3 represents substituted or 

unsubstituted arylalkyl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, and R11 represents 

substituted or unsubstituted arylalkyl; preferably wherein R3 represents substituted or 

unsubstituted heteroarylalkyl.  

14. The use of claim 5, wherein the glutaminase inhibitor is a compound having the structure 

of formula (II): 
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 (II), or a pharmaceutically acceptable salt 

thereof. 

15. The use of any preceding claim, wherein the medicament is for treating or preventing 

cancer, wherein the cancer is Acute Lymphoblastic Leukemia (ALL), Acute Myeloid Leukemia 

(AML), Adrenocortical Carcinoma, Anal Cancer, Appendix Cancer, Atypical Teratoid/Rhabdoid 

Tumor, Basal Cell Carcinoma, Bile Duct Cancer, Bladder Cancer, Bone Cancer, Brain Tumor, 

Astrocytoma, Brain and Spinal Cord Tumors, Brain Stem Glioma, Central Nervous System 

Atypical Teratoid/Rhabdoid Tumor, Central Nervous System Embryonal Tumors, Breast Cancer, 

Bronchial Tumors, Burkitt Lymphoma, Carcinoid Tumor, Carcinoma of Unknown Primary, 

Central Nervous System Cancer, Cervical Cancer, Childhood Cancers, Chordoma, Chronic 

Lymphocytic Leukemia (CLL), Chronic Myelogenous Leukemia (CML), Chronic 

Myeloproliferative Disorders, Colon Cancer, Colorectal Cancer, Craniopharyngioma, Cutaneous 

T-Cell Lymphoma, Ductal Carcinoma In Situ (DCIS), Embryonal Tumors, Endometrial Cancer, 

Ependymoblastoma, Ependymoma, Esophageal Cancer, Esthesioneuroblastoma, Ewing 

Sarcoma, Extracranial Germ Cell Tumor, Extragonadal Germ Cell Tumor, Extrahepatic Bile 

Duct Cancer, Eye Cancer, Fibrous Histiocytoma of Bone, Gallbladder Cancer, Gastric Cancer, 

Gastrointestinal Carcinoid Tumor, Gastrointestinal Stromal Tumors (GIST), Germ Cell Tumor, 

Extracranial Germ Cell Tumor, Extragonadal Germ Cell Tumor, Ovarian Germ Cell Tumor, 

Gestational Trophoblastic Tumor, Glioma, Hairy Cell Leukemia, Head and Neck Cancer, Heart 

Cancer, Hepatocellular Cancer, Histiocytosis, Langerhans Cell Cancer, Hodgkin Lymphoma, 

Hypopharyngeal Cancer, Intraocular Melanoma, Islet Cell Tumors, Kaposi Sarcoma, Kidney 

Cancer, Langerhans Cell Histiocytosis, Laryngeal Cancer, Leukemia, Lip and Oral Cavity 

Cancer, Liver Cancer, Lobular Carcinoma In Situ (LCIS), Lung Cancer, Lymphoma, AIDS-

Related Lymphoma, Macroglobulinemia, Male Breast Cancer, Medulloblastoma, 

Medulloepithelioma, Melanoma, Merkel Cell Carcinoma, Malignant Mesothelioma, Metastatic 
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Squamous Neck Cancer with Occult Primary, Midline Tract Carcinoma Involving NUT Gene, 

Mouth Cancer, Multiple Endocrine Neoplasia Syndrome, Multiple Myeloma/Plasma Cell 

Neoplasm, Mycosis Fungoides, Myelodysplastic Syndrome, Myelodysplastic/Myeloproliferative 

Neoplasm, Chronic Myelogenous Leukemia (CML), Acute Myeloid Leukemia (AML), 

Myeloma, Multiple Myeloma, Chronic Myeloproliferative Disorder, Nasal Cavity Cancer, 

Paranasal Sinus Cancer, Nasopharyngeal Cancer, Neuroblastoma, Non-Hodgkin Lymphoma, 

Non-Small Cell Lung Cancer, Oral Cancer, Oral Cavity Cancer, Lip Cancer, Oropharyngeal 

Cancer, Osteosarcoma, Ovarian Cancer, Pancreatic Cancer, Papillomatosis, Paraganglioma, 

Paranasal Sinus Cancer, Nasal Cavity Cancer, Parathyroid Cancer, Penile Cancer, Pharyngeal 

Cancer, Pheochromocytoma, Pineal Parenchymal Tumors of Intermediate Differentiation, 

Pineoblastoma, Pituitary Tumor, Plasma Cell Neoplasm, Pleuropulmonary Blastoma, Breast 

Cancer, Primary Central Nervous System (CNS) Lymphoma, Prostate Cancer, Rectal Cancer, 

Renal Cell Cancer, Renal Pelvis Cancer, Ureter Cancer, Transitional Cell Cancer, 

Retinoblastoma, Rhabdomyosarcoma, Salivary Gland Cancer, Sarcoma, Sézary Syndrome, Skin 

Cancer, Small Cell Lung Cancer, Small Intestine Cancer, Soft Tissue Sarcoma, Squamous Cell 

Carcinoma, Squamous Neck Cancer with Occult Primary, Stomach Cancer, Supratentorial 

Primitive Neuroectodermal Tumors, T-Cell Lymphoma, Testicular Cancer, Throat Cancer, 

Thymoma, Thymic Carcinoma, Thyroid Cancer, Transitional Cell Cancer of the Renal Pelvis 

and Ureter, Gestational Trophoblastic Tumor, Unknown Primary, Unusual Cancer of Childhood, 

Urethral Cancer, Uterine Cancer, Uterine Sarcoma, Waldenström Macroglobulinemia, or Wilms 

Tumor. 

16. The use of any preceding claim, wherein the medicament is for treating or preventing 

cancer, wherein the cancer is selected from bladder cancer, breast cancer (including TNBC), 

cervical cancer, colorectal cancer, chronic lymphocytic leukemia (CLL), diffuse large B-cell 

lymphoma (DLBCL), esophageal adenocarcinoma, glioblastoma, head and neck cancer, 

leukemia (acute and chronic), low-grade glioma, lung cancer (including adenocarcinoma, non-

small cell lung cancer, and squamous cell carcinoma), Hodgkin’s lymphoma, non-Hodgkin 

lymphoma (NHL), melanoma, multiple myeloma (MM), ovarian cancer, pancreatic cancer, 
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prostate cancer, renal cancer (including renal clear cell carcinoma and kidney papillary cell 

carcinoma), and stomach cancer. 

17. The use of claim 16, wherein the cancer is renal cell carcinoma, multiple myeloma, non-

small cell lung cancer (NSCLC), melanoma, bladder cancer, or colon cancer. 

 

18. The use of any preceding claim, wherein the medicament is for conjoint administration 

with one or more additional chemotherapeutic agents. 

19. The use of any one of claims 1-4, wherein the immuno-oncology therapeutic agent is an 

anti-PD-L1 antibody and the glutaminase inhibitor is a compound of formula II: 

(II), or a pharmaceutically acceptable salt 

thereof. 

20. The use of claim 19, wherein the cancer is renal cell carcinoma, multiple myeloma, non-

small cell lung cancer (NSCLC), melanoma, bladder cancer, or colon cancer. 

21. A pharmaceutical composition comprising a glutaminase inhibitor and an immuno-

oncology therapeutic agent. 

 


