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cell function.  Furthermore depletion of tryptophan and production of kynurenine are 

critical for the formation of regulatory T cells (Treg) and myeloid-derived suppressor 

cells (MDSCs), which function to dampen immune cell activation.  These IDO1 

dependent immunosuppressive mechanisms are components that allow tumors to 

circumvent the immune system.  5 

Potential inhibitors of kynurenine production through IDO1 inhibition are already 

known in the literature.  See for example, WO2010005958, WO2012142237 and 

WO2014150646 and Journal of Medicinal Chemistry (2016), 59(1), 419-430.  Certain 

2,3-dihydro-1H-indole compounds are known in the art.  See for example, CAS registry 

numbers 1359420-19-1, 1358912-57-8, 1358648-68-6, 1357815-05-4, 1359035-89-4, and 10 

1359002-77-9. 

There is a need for new cancer treatments.  In particular there is a need for new 

cancer treatments for melanoma, acute myeloid leukemia, chronic lymphocytic leukemia, 

colorectal cancer, renal cell carcinoma, breast cancer, lung cancer, ovarian cancer, 

fallopian tube carcinoma, primary peritoneal carcinoma, cervical cancer, gastric cancer, 15 

liver cancer, pancreatic cancer, thyroid cancer, glioma, non-Hodgkin’s lymphoma, and 

Hodgkin’s lymphoma.  There remains a need to provide alternative kynurenine 

production inhibitors useful in the treatment of cancer.  Preferably such compounds have 

properties that enable optimal dosing required for maximal inhibition of tumor cell 

growth while having acceptable tolerability for the patient.  Preferably such compounds 20 

would also be orally bioavailable.  Preferably such compounds would also have the 

ability to cross the blood brain barrier and thus have brain exposure.  Preferably such 

compounds would also have the ability to potentially overcome resistance to existing 

kynurenine inhibitors by having an alternate mechanism of action. 
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Summary  

In one aspect of the present disclosure, there is provided a compound of the formula: 



  
 

-2a- 
 
 

R3a

R1c
R1b

R1a

R2a

R2O

N
H

N

O  

wherein: 

R1a is hydrogen, methyl, ethenyl, cyano, fluoro, chloro, fluoromethyl, or 

difluoromethyl; 

R1b is hydrogen, fluoro, or chloro; 5 

R1c is hydrogen, hydroxy, fluoro, benzyloxy, or hydroxyethylamino; 

R2  is hydrogen or methyl; 

R2a is hydrogen or methyl; and 

R3a is tetrahydropyranyl. 
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In another aspect of the present disclosure, there is provided a pharmaceutical 

composition comprising a compound disclosed herein with one or more pharmaceutically 

acceptable excipients, carriers or diluents. 

In a further aspect of the present disclosure, there is provided a use of a compound 

disclosed herein in the manufacture of a medicament for the treatment of cancer. 15 

In another aspect of the present disclosure, there is provided a compound disclosed 

herein for use in therapy. 

In a further aspect of the present disclosure, there is provided a compound disclosed 

herein for use in cancer. 

 20 

Description 

The present invention provides certain novel 2,3-dihydro-1H-indole compounds that 

are inhibitors of kynurenine production.  The skilled person will appreciate that inhibitors of 

kynurenine production may have clinical utility as a single agent or in combination with other 

anti-cancer agents for the treatment of different types of cancers and in particular melanoma, 25 

acute myeloid leukemia, chronic lymphocytic leukemia, colorectal cancer, renal cell 

carcinoma, breast cancer, lung cancer, ovarian cancer, fallopian tube carcinoma, 

primary peritoneal carcinoma, cervical cancer, gastric cancer, 
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WE CLAIM: 

 

1. A compound of the formula: 
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wherein: 5 

R1a is hydrogen, methyl, ethenyl, cyano, fluoro, chloro, fluoromethyl, or difluoromethyl; 

R1b is hydrogen, fluoro, or chloro; 

R1c is hydrogen, hydroxy, fluoro, benzyloxy, or hydroxyethylamino; 

R2  is hydrogen or methyl; 

R2a is hydrogen or methyl; and 10 

R3a is tetrahydropyranyl. 

2. The compound according to claim 1 which is: 

.  

3. The compound according to either claim 1 or claim 2 which is: 

. 15 

4. The compound according to either claim 1 or claim 2 which is 

. 
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5. The compound according to any one of claims 1-3 which is crystalline 4-

fluoro-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-

yl]ethyl}benzamide. 

6. The compound according to claim 5 which is crystalline 4-fluoro-N-{(1R)-1-[1-

(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]ethyl}benzamide5 

characterized by an X-ray powder diffraction pattern (Cu radiation, λ-1.54060 Ǻ)

comprising at least one peak at 17.38° in combination with one or more peaks

selected from the group consisting of 12.51°, 15.65°, 16.37°, 17.56°, 21.48° and

25.23° (2θ± 0.2º).

7. A pharmaceutical composition comprising a compound according to any10 

one of claims 1-6 with one or more pharmaceutically acceptable excipients, carriers 

or diluents. 

8. Use of a compound according to any one of claims 1-6 in the manufacture of a

medicament for the treatment of cancer. 

9. The use according to claim 8 wherein the cancer is selected from the group consisting15 

of melanoma, acute myeloid leukemia, chronic lymphocytic leukemia, colorectal cancer, renal 

cell carcinoma, breast cancer, lung cancer, ovarian cancer, fallopian tube carcinoma, primary 

peritoneal carcinoma, cervical cancer, gastric cancer, liver cancer, pancreatic cancer, thyroid 

cancer, glioma, non-Hodgkin’s lymphoma, and Hodgkin’s lymphoma, wherein an effective 

20 amount of a compound according to any one of claims 1-6 is to be administered to a patient. 

10. A compound according to any one of claims 1-6 for use in therapy.

11. A compound according to any one of claims 1-6 for use in cancer.

12. A compound according to claim 11 wherein the cancer is selected from the group

consisting of melanoma, acute myeloid leukemia, chronic lymphocytic leukemia, colorectal 

cancer, renal cell carcinoma, breast cancer, lung cancer, ovarian cancer, fallopian tube carcinoma, 25 

primary peritoneal carcinoma, cervical cancer, gastric cancer, liver cancer, pancreatic cancer, 

thyroid cancer, glioma, non-Hodgkin’s lymphoma, and Hodgkin’s lymphoma.   


