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INDOLE DERIVATIVES AS RAS INHIBITORS IN THE TREATMENT OF CANCER 

 

Cross-Reference to Related Applications 

 The present application claims the benefit of priority to U.S. Application No. 63/078,802, filed on 

September 15, 2020; U.S. Application No. 63/129,231, filed on December 22, 2020; U.S. Application No. 5 

63/184,412, filed on May 5, 2021; and U.S. Application No. 63/192,775, filed on May 25, 2021, all of 

which are hereby incorporated by reference in their entirety. 

 

Sequence Listing 

 The instant application contains a Sequence Listing which has been submitted electronically in 10 

ASCII format and is hereby incorporated by reference in its entirety.  Said ASCII copy, created on 

September 14, 2021, is named 51432-009WO5_Sequence_Listing_9_14_21_ST25 and is 1,189 bytes in 

size.   

 

Background 15 

The vast majority of small molecule drugs act by binding a functionally important pocket on a 

target protein, thereby modulating the activity of that protein.  For example, cholesterol-lowering drugs 

known as statins bind the enzyme active site of HMG-CoA reductase, thus preventing the enzyme from 

engaging with its substrates.  The fact that many such drug/target interacting pairs are known may have 

misled some into believing that a small molecule modulator could be discovered for most, if not all, 20 

proteins provided a reasonable amount of time, effort, and resources.  This is far from the case.  Current 

estimates are that only about 10% of all human proteins are targetable by small molecules.  Bojadzic and 

Buchwald, Curr Top Med Chem 18: 674-699 (2019).  The other 90% are currently considered refractory 

or intractable toward above-mentioned small molecule drug discovery.  Such targets are commonly 

referred to as “undruggable.”  These undruggable targets include a vast and largely untapped reservoir of 25 

medically important human proteins.  Thus, there exists a great deal of interest in discovering new 

molecular modalities capable of modulating the function of such undruggable targets.  

It has been well established in literature that Ras proteins (K-Ras, H-Ras and N-Ras) play an 

essential role in various human cancers and are therefore appropriate targets for anticancer therapy.  

Indeed, mutations in Ras proteins account for approximately 30% of all human cancers in the United 30 

States, many of which are fatal.  Dysregulation of Ras proteins by activating mutations, overexpression or 

upstream activation is common in human tumors, and activating mutations in Ras are frequently found in 

human cancer.  For example, activating mutations at codon 12 in Ras proteins function by inhibiting both 

GTPase-activating protein (GAP)-dependent and intrinsic hydrolysis rates of GTP, significantly skewing 

the population of Ras mutant proteins to the “on” (GTP-bound) state (Ras(ON)), leading to oncogenic 35 

MAPK signaling.  Notably, Ras exhibits a picomolar affinity for GTP, enabling Ras to be activated even in 

the presence of low concentrations of this nucleotide.  Mutations at codons 13 (e.g., G13D) and 61 (e.g., 

Q61K) of Ras are also responsible for oncogenic activity in some cancers.   

Despite extensive drug discovery efforts against Ras during the last several decades, a drug 

directly targeting the “on" form of Ras is still not approved.  Additional efforts are needed to uncover 40 

additional medicines for cancers driven by the various Ras mutations.  
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Summary 

Provided herein are Ras inhibitors.  These Ras inhibitors target, that is, selectively bind to or 

inhibit, Ras(ON) (e.g., selective over the GDP-bound, inactive state of Ras).  The approach described 

herein entails formation of a high affinity three-component complex between a synthetic ligand and two 

intracellular proteins which do not interact under normal physiological conditions: the target protein of 5 

interest (e.g., Ras), and a widely expressed cytosolic chaperone (presenter protein) in the cell (e.g., 

cyclophilin A).  More specifically, in some examples, the inhibitors of Ras described herein induce a new 

binding pocket in Ras by driving formation of a high affinity tri-complex between the Ras protein and the 

widely expressed cytosolic chaperone, cyclophilin A (CYPA).  Without being bound by theory, the 

inventors believe that one way the inhibitory effect on Ras is effected by compounds of the disclosure and 10 

the complexes they form is by steric occlusion of the interaction site between Ras and downstream 

effector molecules, such as RAF and PI3K, which are required for propagating the oncogenic signal. 

As such, in an example, the disclosure features a compound, or pharmaceutically acceptable salt 

thereof, of structural Formula Ia: 

15 

Formula Ia 

wherein A is optionally substituted 3 to 6-membered cycloalkylene, optionally substituted 3 to 6-

membered heterocycloalkylene, optionally substituted 6-membered arylene, optionally substituted 5 to 6-

membered heteroarylene, optionally substituted C2-C4 alkylene, or optionally substituted C2-C4

alkenylene; 20 

Y is , , , ,  , , 

, or ;
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W is hydrogen, C1-C4 alkyl, optionally substituted C1-C3 heteroalkyl, optionally substituted 3 to 10-

membered heterocycloalkyl, optionally substituted 3 to 10-membered cycloalkyl, optionally substituted 6 

to 10-membered aryl, or optionally substituted 5 to 10-membered heteroaryl; 

X1 and X4 are each, independently, CH2 or NH; 

R1 is optionally substituted C1-C6 alkyl, optionally substituted C1-C6 heteroalkyl, optionally 5 

substituted 3 to 15-membered cycloalkyl, optionally substituted 3 to 6-membered cycloalkenyl, optionally 

substituted 3 to 6-membered heterocycloalkyl, optionally substituted 6 to 10-membered aryl, or optionally 

substituted 5 to 10-membered heteroaryl; 

R2 is hydrogen, optionally substituted C1-C6 alkyl, optionally substituted C2-C6 alkenyl, optionally 

substituted C2-C6 alkynyl, optionally substituted 3 to 6-membered cycloalkyl, optionally substituted 3 to 7-10 

membered heterocycloalkyl, optionally substituted 6-membered aryl, optionally substituted 5 or 6-

membered heteroaryl; and 

R10 is hydrogen, hydroxy, optionally substituted C1-C3 alkyl, or optionally substituted C1-C6

heteroalkyl.  In some examples, R10 is hydrogen. 

Also provided are pharmaceutical compositions comprising a compound of Formula Ia, or a 15 

pharmaceutically acceptable salt thereof, and a pharamceuticall acceptable excipient. 

Also provided is a method of treating cancer in a subject in need thereof, the method comprising 

administering to the subject a therapeutically effective amount of a compound of the present disclosure, 

or a pharmaceutically acceptable salt thereof. 

In some examples, a method is provided of treating a Ras protein-related disorder in a subject in 20 

need thereof, the method comprising administering to the subject a therapeutically effective amount of a 

compound of the present disclosure, or a pharmaceutically acceptable salt thereof. 

Further provided is a method of inhibiting a Ras protein in a cell, the method comprising 

contacting the cell with an effective amount of a compound of the present disclosure, or a 

pharmaceutically acceptable salt thereof. 25 

It is specifically contemplated that any limitation discussed with respect to one example of the 

disclosure may apply to any other example of the 
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disclosure. Furthermore, any compound or composition of the invention may be used in any method of 

the disclosure, and any method of the disclosure may be used to produce or to utilize any compound or 

composition of the disclosure. 

In an aspect, there is provided a compound of the following structure: 

5 

or a pharmaceutically acceptable salt thereof. 

In another aspect, there is provided a compound of the following structure: 

 . 

In another aspect, there is provided a pharmaceutical composition comprising a compound of the 

following structure: 10 

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.
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In another aspect, there is provided a pharmaceutical composition comprising a compound of the 

following structure: 

and a pharmaceutically acceptable excipient.  

Definitions and Chemical Terms 5 

s one or more�: 'cc(

the term "or" is used to mean "and/or" unless explicitly indicated to refer to alternatives only or the 

alternative are mutually exclusive, although the disclosure supports a definition that refers to only 

alternatives and "and/or are understood to encompass 

itemized components or steps whether presented by themselves or together with one or more additional 10 

components or steps; and (iv) where ranges are provided, endpoints are included. 

As used herein, the term is used to indicate that a value includes the standard deviation 

of error for the device or method being employed to determine the value.  In certain embodiments, the 

term s to a range of values that fall within 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 

12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or less in either direction (greater than or less 15 
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Claims 

 

1.  A compound of the following structure: 

 

or a pharmaceutically acceptable salt thereof. 

 

2.  A compound of the following structure: 

 . 
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3.  A pharmaceutical composition comprising a compound of the following structure: 

 

 

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient. 

 

4.  A pharmaceutical composition comprising a compound of the following structure: 

 

and a pharmaceutically acceptable excipient.  

 

 


