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Noll-r ateint Document s descrioes a comdоnш )3с) represened by ute lonowng rormura

as a KDM5 inhibitor.

Non-Patent Document 6 describes a compound (TK-129) represented by the following
formula as 2 KDM5 inhibitor

as a KDMIJ INMDILOГ.

Non-Patent Document 4 describes a compound (S2) represented by the following formula

as a KDM5 inhibitor.

Non Dotont Dooumont dogoriboo в доmnound (52) ronrocontod bu tho followina formulo

Non-Patent Document 2 describes a compound (CPI-455) represented by the following

formula as a KDM5 inhibitor.

Non-Patent Document 3 describes a compound (S1) represented by the following formula
WDM.

Several KDMS inhibitors have been identified to date.

Non-patent Document 1 describes a compound (KDM5- C49) represented by the following

formula as a KDM5 inhibitor.
1 0DT A- 11 11

development of various forms of cancer, drug resistance, and neurodegeneratíve disorders such as

Alzheimer's disease.

[0004

proteins, recruiting several repressive transcription factors including histone deacetylase 1 (HDAC1)

and HDAC2. In other words, KDM5s epigenetically regulate gene expression in cooperation with

other proteins rather than independently. Furthermore, KDM5s have been implicated in the

Lysine demethylase 5 (KDM5) family proteins (KDMSA-D) which are Fe(II)/a-

ketoglutarate-dependent oxidases,  oxidatively remove methyl groups from tri- or dimethyl Iysine 4

of histone H3 (H3K4me3/2). In addition to their enzymatic activities, KDM5s work as scaffold

they cause, epigenetic modification by small  molecules is emerging as a promising therapeutic

strategy.

[0003]

Epigenetic modifications such as methylation and acetylation of histone proteins, control

gene expression to regulate various life processes. Abnormalities in these modifications can lead to

cancer, neurological disorders, and other diseases. To counter these abnormalities and the diseases

2023, the content of which is incorporated herein  by reference.

BACKGROUND ART

[0002]

same, a pharmaceutical composition comprising the compound or salt thereof and a method for

producing the same.

Priority is claimed on Japanese Patent Application No. 2023-143583, filed September 5,

TECHNICAL FIELD

[0001]

The present disclosure relates to a compound or salt thereof  and a method for producing the

THE SAME, PHARMACEUTICAL COMPOSITION COMPRISING THE COMPOUND OR SALT

THEREOF AND METHOD FOR PRODUCING THE SAME

DESCRIPTION

TITLE OF INVENTION: COMPOUND OR SALT THEREOF AND METHOD FOR PRODUCINGI
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However, these KDM5 inhibitors have failed to produce any significant pharmacological

effects, such as anti-cancer effects, in cells and animal studies.
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4 Thhe compouna or a sat tneredr accordng 0(1], wierem, in sard l0lula (1). A is a siigle

bond or a phenylene group; L is a linear alkylene group having 3 to 10 carbon atoms; and X is -

(CH2CH2O);-, -(CH2CH2CH2O)-, -(CH(CH3)CH2O)-, or -(CH2)O-, wherein s is a number from 1 to

5 and t is a number from 2 to 101

nyarocarbon group; L is a sudsututed or unsuostituted innear or brancned alkylene group naving I to

13 carbon atoms; and X is -(CH2CH20);-, -(CH2CH2CH20)-, -(CH(CH;)CH2O)-, or -(CH2)O-,

wherein s is a number from 1 to 8 and t is a number from 2 to 10

101 The comnound or o colt thoroof oooording to [11 whoroin in coid formulo (D. A ia o cinalo

(1)

or a salt thereof, wherein, A is a single bond or a substituted or unsubstituted divalent aromatic

HN

[Chemical Formula 2]

[0010)

That is, the gist of the present disclosure resides in the following [1] to [10).

[1 A compound represented by the following formula (1)

suggest that KDM5 PROTACs are promising drug candidates for the treatment of neurological

diseases. The present inventors have found that the above problems can be solved by using the

compounds or salts thereof of the present disclosure, and have thus completed the present disclosure.

PROTAC compounds were designed and synthesized. As a result of cell-based assays, it was revealed

that the compounds or salts thereof of the present disclosure exhibit significant neurite outgrowth-

promoting activity in neuroblastoma neuro-2a cells via the degradation of KDM5A. These results

focused on “proteolysis targeting chimeras (hereinafter, also referred to as PROTACs)," which

degrade the target protein and inhibit its entire function.  PROTACs are small  molecules composed of

two linked ligands. Based on the KDM5 inhibitors identified to date, novel candidate KDM5

[0009]

The present inventors have conducted intensive studies to solve the above problems and, in

order to identify a compound or a salt thereof that exhibits more potent pharmacological activity.

salts thereof that produce remarkable pharmacological effects, such as anti-cancer effects, in cells or

animal studies.

Solution to Problem

Technical Problem

[0008]

The present disclosure was made to solve the above problems, and to provide compounds or

Z.W., Yu B., Liu H.M., Zhao W., J. Med. Chem., 65, 12979-13000 (2022).

SUMMARY OF INVENTION
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(CN2)10-, wilerell s is a numoer no to c ad i is a numder noli z to 10, alld li  10ma (1-5

is a linear alkylene  group having 3 to 10 carbon atoms, and X' 'is is a group represented by -(CH2CH2O)

or -(CH2)O-, wherein s is a number from I to 5 and t is a number from 2 to 10.

[51 The compound or salt thereof accordino to any one of [11 to [M1 wherein said compound is.

wnerein: in formula (1-1), L'1s a imear aikyiene group naving 5 to 10 cardon atoms, and A is a group

represented by -(CH₂CH2O)-, wherein s is a number from I to 5; in formula (1-2), L is  a linear

alkylene group having 3 to 10 carbon atoms, and X2 isis a group represented by -(CH2CH2O)
whoroin e is a aumbor from 1 to 5 and t is a mumbor from 2 to 10 ond in fornulo (1 2) 13

2 10.

0

(1-3)

이

NH

.(1-2)

이

0

NH

0

..(1-1)

H

NHI

이

formula (1-2), or a compound represented by the following formula (1-3):

[Chemical formula 3]

to 5 and t is a number from 2 to 10.

[4] The compound or salt thereof according to any an one of [1] to [3], wherein said compound is

a compound represented by the following formula (I-1), a compound represented by the following

[3] The compound or salt thereof according to [1] or (2), wherein, in said formula (1): A is a

single bond, p-phenylene group, or m-phenylene group; L is a linear alkylene group having 3 to 10

carbon atoms: and X is -(CHСНО)-. -(СНCHCH O)-. or -(CH)O-. wherein s is a number from
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[0012]

[FIG. 1] FIG. 1 is a diagram showing the 'H-NMR spectrum of compound 14a.

JEIG 21 EIG 2 is a diaoram showing the 13C.NMR snectrum of compound 11a

According to the present disclosure, it is possible to provide compounds or salts thereof that

produce remarkable pharmacological effects, such as anti-cancer effects, in cells and animal studies.

DDIEE NESCRIMTION OE DR AWINGS

[14 An agent for preventing and/or treating KDM-related diseases, comprising as an active

ingredient a compound or a salt thereof according to any one of claims [1] to [5] and [9].

Advantageous Effects of Invention
Τ0011]

113] Use of the compound or salt thereof according to any one of [1] to [5] and [9] for production

of a pharmaceutical composition for preventing and/or treating a KDM5-related disease in which the

KDM5 inhibitory and the KDM5 degrading actions are effective.
Γ1 4Τ

[12] A method for preventing and/or treating a KDM5-related disease in which KDM5 inhibitory

and KDMS degrading actions are effective, the method comprising administering to a patient the

pharmaceutical composition according to any one of [6] to [8)

[11] Amethod for preventing and/or treating  a KDM5-related disease in which KDMS inhibitory

and KDM5 degrading actions are effective, the method comprising administering to a patient the

compound or salt thereof according to any one of [1] to [5] and [9).

[10] The pharmaceutical composition according to any one of [6] to [8] for use in the prevention

and/or treatment of KDM5-related diseases in which KDM5 inhibitory and KDM5 degrading actions

are effective.

[9 The compound or salt according to any one of [1] to [5] for use in the prevention and/or

treatment of KDM5-related diseases in which KDM5 inhibitory and KDM5 degrading actions are

effective.

degrader.

[8) The pharmaceutical composition according to [6) or (7], which is an agent for preventing

and/or treating KDM5-related diseases.

[6] A pharmaceutical composition comprising the compound or salt thereof according to any

one of [1] to [5].

17] The pharmaceutical composition according to [6),  which is a KDM5 inhibitor and a KDM5

atoms, and X3 is  a group represented by -(CH:CH2O)-, and s is 3; or

a compound of said formula (1-3), wherein L3 is a linear alkylene group having 5 carbon

atoms, and X3 is a group represented by -(CH:);O-, and t is 6.

a compound of said formula (1-2), wherein I2 is a linear alkylene group having 5 carbon

atoms, and X' is a group represented by -(CH2),O-, and t is 6;

a compound of said formula (I-3), wherein L3 is a linear alkylene group having 5 carbon

atoms, and X' is a group represented by -(CH-CH₂O)-, and s is 3;

a compound of said formula (1-2), wherein L is a linear alkylene group having 5 carbon

atoms, and X2 is a group represented by -(CH₂CH:O)-, and s is 3:

a compound of said formula (1-1), wherein L' is a linear alkylene group having 5 carbon

atoms, and X¹ is a group represented by -(CH-CH₂O),-, and s is 3;

a compound of said formula (1-1). wherein L! is a linear alkylene groun having 8 carbon
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compouna 250, alnd altel 24-1loum c0-reatnlent win compounas 24 allu 20, (C) altel 24-nom co-

treatment with compound 20b and proteasome inhibitor MG-132, and (D) after 24-hour co-treatment

with proteasome inhibitor MG-132 and compound 23b.

JEIG 261 EIG 26 is a diaoram showing Western blot-detection of H3KAmeß levels ond

250 IOT 24, 48, and 72 nours. Scale bar IS

[FIG. 25] FIG. 25 is a diagram showing Western blot-detection of KDM5A levels in N2a

cells. (A) after 24-hour treatment with compounds 20b and 23b, (B) after 24-hour treatment with

лотиопиd 22h and oftor M hour oo trootmont with oompounde 4 ond 26 () oftor 1 hour ool

[FIG. 25] FIG. 23 shows representative images of NZa cells treated with compounds 200,

23b, and 26 for 48 hours. Scale bar is 100 µm.

[FIG. 24] FIG. 24 shows representative images of N2a cells treated with compounds 20b and
f21 10 1701 Caalei 100

experiments.

[FIG. 22] FIG. 22 shows representative images of N2a cells treated with compounds 14a,

14b, 20a, 20b, 23a, and 23b for 48 hours. Scale bar is 100 μm.
ΓΓΊΟ 01 ΓΙ0 0 1 001

(C) shows the dose-dependent N2a cell-neurite outgrowth activities of compounds 20b, 23b, and 26

after 48-hour treatment, and FIG. 21 (D) shows the time-dependent N2a cell-neurite outgrowth

activities of 20b and 23b at  0.02 µ.M. Bar graphs represent mean values ± SD from  three independent

100 μm.

[FIG. 21] FIG. 21 (A) shows the design of KDM5 PROTACs, FIG. 21 (B) shows the effects

of 14a, 14b, 20a, 20b, 23a, and 23b at 0.2 µM on N2a differentiation after 48-hour treatment, FIG. 21

treatment with compounds 24 and 25 on N2a differentiation after 24-hour and 48-hour treatment.

[FIG. 20] FIG. 20 shows representative images of N2a cells treated with single treatment of

compounds 24 and 25, and co-treatment of compounds 24 and 25, for 24 and 48 hours. Scale bar is

23b.

[FIG. 19] FIG. 19 (A) shows the structures of KDM5 inhibitor 24 and vorinostat (25), and

FIG. 19 (B) shows the effect of single treatment with compounds 24 and 25 and the effect of co-

[FIG. 16) FIG. 16 is a diagram showing the H-NMR spectrum  of compound 23b.

[FIG. 17) FIG. 17 is a diagram  showing the 13C-NMR spectrum of compound 236.

[FIG. 18] FIG. 18 is a diagram showing the HPLC UV absorption spectrum of compound

23a.

[FIG. 14] FIG. 14 is a diagram showing the 13C-NMR spectrum  of compound 23a.

[FIG. 15] FIG. 15 is a diagram showing the HPLC UV absorption spectrum of compound

[FIG. 12] FIG. 12 is a diagram showing the HPLC UV absorption spectrum  of compound

20b.

[FIG. 13] FIG. 13 is a diagram showing the 'H-NMR spectrum of compound 23a.

[FIG. 9] FIG. 9 is a diagram showing the HPLC UV absorption spectrum of compound 20a.

[FIG. 10] FIG. 10 is a diagram showing the 'H-NMR spectrum of compound 20b.

[FIG, 11] FIG, 11 is a diagram showing the 13C-NMR spectrum of compound 20b.

[FIG. 6) FIG. 6 is a diagram showing the HPLC  UV absorption spectrum of compound 14b.

[FIG. 7] FIG. 7 is a diagram showing the 'H-NMR spectrum of compound 20a.

[FIG. 81 FIG. 8 is a diagram showing the 13C-NMR spectrum of compound 20a.

[FIG. 3] FIG. 3 is a diagram showing the HPLC UV absorption spectrum of compound 14a.

[FIG. 4] FIG. 4 is a diagram showing the IH-NMR spectrum  of compound 14b.

[FIG. 51 FIG. 5 is a diagram showing the 13C-NMR snectrum of compound 14b
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<<he prestt compounaee

In the compounds of the present disclosure or salts thereof, said compounds are compounds

represented by Formula (1).
[00151

independentuy a sudsttuted or unsuosutured divalent nydrocardon group, O is an oxygen atom, and

m” is an integer of 0 to  3], and the like.

[0014
The procent compoundss

substituent such as a hydrocarbon group, acyl group, alkoxyalkyl group, etc.), -S-, -S(=O)2-,  -S(=0)2-

O-, a group represented by the general formula-Y-0-Y2,y2l-0-, -y2l-C(=O)-O-, -C(=O)-0-y2.

[Y-C(=0)-O]"- Y2, -Y2-0-C(=0)-y22. or -Y2l-S(=0)2-0-y22. [wherein y2l and y22 are each
ad dial ld

substituted with halogen atoms.

“Divalent substituent" includes -O-, -C(=0)-0-, -O-C(=O)-, -C(=O)-, -O-C(=0)-0-,

C(=O)-NH-, -C(=O)-NH-C(=O)-, -N=, -NH-, -NH-C(=NH)- (wherein H may be substituted with a
11

As halogen atoms as substituents, fluoríne and iodine atoms are preferred.

Alkyl halide groups as substituents include alkyl groups  having 1 to 5 carbon atoms, such as

methyl, ethyl, propyl, n-butyl and tert-butyl groups, wherein some or all  of the hydrogen atoms are

As alkoxy groups as substituents, alkoxy groups with 1 to 5 carbon atoms are preferred,

methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, and tert-butoxy groups are more preferred, and

methoxy and ethoxy groups are most preferred.

hydroxy  groups, carboxy groups, amino groups, nitro groups, etc.

As alkyl groups as substituents, alkyl groups with 1 to 5 carbon atoms are preferred, and

methyl, ethyl, propyl, n-butyl, and tert-butyl groups are most preferred.

substituted with a monovalent substituent and the case  where  a methylene group (-CH2-) or a methine

group (>CH-, or =CH-) is replaced with a divalent group.

“Monovalent substituents” include alkyl groups, alkoxy groups, halogen atoms, alkyl halides.

divalent unsaturated hydrocarbon groups.

“Halogen atom” includes fluorine atom, chlorine atom, bromine atom and iodine atom.

The term “substituted or unsubstituted” includes the case where a hydrogen atom (-H) is

Unless otherwise specified, “alkylene group” includes linear, branched, and cyclic divalent

saturated hydrocarbon groups.

Unless otherwise specified, “alkenylene group” includes linear, branched, and cyclic

hereinafter also referred to collectively as “the present compounds”

Unless otherwise specified, “alkyl group” includes linear, branched, and cyclic monovalent

saturated hydrocarbon  groups. The same applies to alkyl groups in alkoxy groups.

In addition to the compounds represented by formula (1) and salts thereof, the present

disclosure includes their N-oxides, solvates, isomers, mixtures of multiple isomers, single crystal

forms, mixtures of multiple crystal forms, co-crystals, and isotope-labeled compounds. They are

DESCRIPTION OF EMBODIMENTS

[0013]

The present disclosure is described in more detail below.

H3K27Ac levels in N2a cells after 24-hour treatment with compounds 20b and 23b.

[FIG. 27] FIG. 27 is a diagram showing the KDMSA inhibitory activity and HDACI

inhibitory activity of compounds 20b and 23h
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(120)5-, -(СП(t320)5-, 0I -(С12,JO-, S IS a IUme lo Ioc, andtis a numder lПОШ

2 to 10.

It is more preferable that in said formula (1), A is a single bond, p-phenylene group, or m-

phenylene oroun I is a linear alkylene oroun havina 3 to 10 carbon atome X is a oroun renresented

It is preferable that in said formula (1), A is a single bond or phenylene group,  L is a linear

alkylene group having 3 to 10 carbon atoms, X is a group represented by -(CHCH₂O),,

О ПJ ПЈ ПЈ/

)JП/JП H0 or (CH0 icumbor from 1 to 5 ond t io o numhor from

3, and particularly preterably 3.

Said t is preferably a number from 2 to 10, more preferably 3 t0 8, still more preferably  4 to

7, and particularly preferably 6.
500001

(CH:CH2CH2O),, or -(CH2),O-;  and still more preferably a group represented by -(CH2CH2O)- or -

(CH2)O-,

Said s is preferably a number from 1 to 5, more preferably 2 to  4, still more preferably 2 or
11 11 0

[0019]

Said X is preferably a group represented by -(CH-CH2O)-, -(CH2CH:CH:O);-, -

(CH(CH)CHO)-, or -(CH2)O-; more preferably a group represented by -(CH:CH₂O)

Said L is preferably a linear alkylene group having 3 to 10 carbon atoms, more preferably a

linear alkylene group having 4 to 9 carbon atoms, and still more preferably a linear alkylene group

having 5 to 8 carbon atoms.

preferably a single bond, 1,3-phenylene group (m-phenylene group), and 1,4-phenylene group (p-

phenylene group).

[0018]

more preferably a single bond, 1,2-phenylene group, 1,3-phenylene group (m-phenylene group), 1,4-

phenylene group (p-phenylene group), 1,2-naphthylene group, 1,4-naphthylene group, 1,5-

naphthylene group, 2,3-naphthylene group, 2,6-naphthylene group, or the like; and still more

wherein s is a number from I to 8 and t is a number from 2 to 10.

[0017]

Said A is: preferably a single bond, a phenylene group, a naphthylene group, or the like;

In Formula (1), A is a single bond or a substituted or unsubstituted divalent aromatic

hydrocarbon group; L is a substituted or unsubstituted linear or branched alkylene group having 1 to

13 carbon atoms; and X is -(CH2CH2O);-, -(CH2CH2CH2O),-, -(CH(CH3)CH2O)3-, or -(CH2)(O-,

이 (1)

[0016]

N

0

NH

[Chemical formula 4
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group laving s to ro calbol aloIls, A Is a group tepltsemcd by -(CП2120);- U -(CF2){U-, S Is a

number from I to 5, and t is a number from  2 to  10; and in formula (1-3), L7 is a linear alkylene group

having 3 to 10 carbon atoms, X³ is a group represented by -(CH2CH2O),- or -(CH),O-, s is a number

from 1 to 5 and t is a number from 2 to 101

In formula (1-1), L' is a linear alkylene group having 3 to 10 carbon atoms, X! is a group

represented by -(CH.CH:O);, and s is a number from 1 to 5; in formula (1-2), L7 is a linear alkylene
oroun hovina 2 to 10 oorbon otome V2 ic o aroun ronrocontod bu (JN JN О) or (C0 i

L20001

(1-3)

이

NH

.(1-2)

이

0

NH

0

..(1-1)

H

NHI

이

[0022]

[Chemical Formula 5)

It is still more preferable that said compound is a compound represented by the following

formula (1-1), a compound represented by the following formula (1-2), or a compound represented by

the following formula (1-3).

by -(CH2CH2O);-, -(CH2CH:CH2O),-, or -(CH2),O-, s is a number from 1 to 5, and t is a number from

2 to 10.
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present disciosure is not nmned to tnese, ad al are nciuded, rumnenmore, anllougn crystal

polymorphs may exist, it is similarly not limited, and may be any single crystal form or a mixture

thereof, and may be a hydrate in addition to  an anhydride, all of  which are included in the scope of

the present disclosure

compouna, as well as mixtures of the isomers, and is not umited to the description or the rormula ror

the sake of convenience; either one isomer or a mixture may be used. Therefore, although there may

be asymmetric carbon atoms in the molecule and optical active forms and racemates may exist, the
arooont dieolocuro io not limitod to thoge ond oll oro inoludod Eurthormoro olthouah orrictoll

10028

The present disclosure includes all isomers such as geometric isomers, optical isomers based

on asymmetric carbons, stereoisomers, and tautomers that are generated from the structure of the

LU000r

through intermolecular interactions that are not ionic bonds. A co-crystal may be a complex of a

neutral molecule and a salt. A co-crystal can be prepared according to known methods such as melt

crystallization, recrystallization from a solvent,  or physical grinding of the components.

The present compound may form a co-crystal with a suitable co-crystal former. The co-

crystal is preferably a pharmaceutically acceptable one, formed with a pharmaceutically acceptable

co-crystal former. A co-crystal is usually defined as a crystal formed by two or more molecules

A solvate represents a solvated form with a pharmaceutically acceptable solvent such as

water or ethanol. The present compound can be converted to a solvate by a known method.

[0027

The present compound may be converted to an N-oxide form or a solvate.

The N-oxide form refers to a form in which the nitrogen atom of the present compound is

oxidized. The present compound can be converted to an N-oxide form by a known method.

benzenesulfonate, toluenesulfonate, isethionate, glucuronate, gluconate, etc.), salts with  acidic natural

amino acids [e.g., aspartate, glutamate, etc.]), and the like.

[0026)

suitable salts include acid addition salts (e.g, inorganic acid salts [e.g, hydrochloride, hydrobromide,

hydroiodide, sulfate, phosphate, nitrate, etc.],  organic acid salts [e.g, acetate, trifluoroacetate, lactate,

tartrate, oxalate, fumarate, maleate, benzoate, citrate, methanesulfonate, ethanesulfonate,

[0025]

Salts of said compounds include all pharmacologically acceptable salts. All

pharmacologically acceptable salts are preferably low-toxicity water-soluble salts. Examples of

linear alkylene group having 5 carbon atoms, X3 is a group represented by -(CH.CH2O),-, and s is 3

(20b); and a compound of said formula (1-3), wherein L3 is a linear alkylene group having 5 carbon

atoms, X3 is a group represented by -(CH2)O-, and t is 6 (23b).

group having 5 carbon atoms, X2 is a group represented by -(CHCHO)-, and s is 3 (20a); a

compound of said formula (1-2),  wherein L is a linear alkylene group having 5 carbon atoms, X’ is a

group represented by -(CH2)O-, and t is 6 (23a); a compound of said formula (1-3), wherein L3 is a

atoms, X¹ is a group represented by -(CH:CH2O),-, and s is 3 (14a); a compound of said formula (I-

1), wherein L' is a linear alkylene group having 8 carbon atoms, X' is a group represented by -

(CH:CH₂O)-, and s is 3 (14b): a compound of said formula (1-2), wherein L2 is a linear alkvlene

[0024]

It is particularly preferable that said compound is at least one selected from the group

consisting of: a compound of said formula (I1-1).  wherein I is a linear alkylene groun baving 5 carbon!
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As ume saits, 10r exampie, most descilbed adove as sats of ime compound represented by gelnerar

formula (1) are included.

[0031]

[Chemical Formula 61

<<Metnod Tor producing the present compouup<<

The present compound can be produced, for example, by the methods described below

shown in Scheme I. In the production methods described below, the starting compounds may be salts.

Ao the colte for ovomolo thoco docoribod obouo oo colte of to comnound ranrocontod bu aonorol

of the present compound may, like the present compound, form a salt such as an acid addition salt, or

may form a solvate with water or an alcoholic solvent (ethanol, etc.).

[0030]

which are converted to the present compound under physiological conditions as disclosed in

"Development of Pharmaceuticals,” Vol. 7, “Molecular Design,” 1990, Hirokawa Shoten Co.,  pages

163-198. A prodrug of the present compound can be produced by a method known per se. A prodrug
1 1'1 1 1 11⑈

alkylated, phosphorylated, or converted to a borate (e.g., the present compound, etc., in which the

hydroxyl group is converted to acetyl, palmitoyl, propanoyl, pivaloyl, succinyl, fumaryl, alanyl,

dimethylaminomethylcarbonyl, etc.) and the like. A prodrug of the present compound may be, those

converted to eicosanoyl, alanyl, pentylaminocarbonyl, (5-methyl-2-oxo-1,3-dioxolen-4-

yl)methoxycarbonyl, tetrahydrofuranyl, pyrrolidinylmethyl, pivaloyloxymethyl, acetoxymethyl, tert-

butyl, etc.); when the present compound has a hydroxyl group, a compound in which it is acylated,

compound by reaction with enzymes, gastric acid, etc., in vivo. A prodrug of the present compound

may be: when the present compound has an amino group, a compound in which the amino group is

acylated, alkylated, or phosphorylated (e.g., the present compound in which the amino group is

isotopically labeled reagents in place of non-isotopically labeled reagents.

[0029

A prodrug of the present compound means a compound that is converted to the present

life or reduced dosage requirements, and hence may be useful under certain circumstances.

Isotopically labeled compounds of the present compound can be prepared uniformly by carrying out

the procedures disclosed in the following schemes and/or examples, using readily available

the isotope 1251 is considered useful in SPECT (single photon emission computed tomography), and

all  are useful in brain imaging. Substitution with heavier isotopes such as H can afford certain

therapeutic advantages resulting from greater metabolic stability, for example, increased in vivo half-

radioactive isotopes such as H and/or C are incorporated, are useful in tissue distribution assays of

drug and/or substrate. 3H and "C are considered useful because of their ease of preparation and

detection. The isotopes "C and "F are considered useful in PET (positron emission tomography), and

The present compound and its pharmaceutically acceptable derivatives (e.g.,  salts), including

the aforementioned isotopes and/or other isotopes are within the scope of the present disclosure.

Isotopically labeled compounds of the present disclosure, for example, compounds into which

usually found in nature. Isotopes that can be incorporated into the present compound include, for

example, isotopes of hydrogen, carbon, nitrogen, oxygen, fluorine, phosphorus, sulfur, iodine, and

chlorine, and include 2H, 3H. "C, 14C 13N. 150, 18F 33S, 123], and 1251. and the like.

The present disclosure also includes isotopically labeled compounds of the present

compound, which are identical to the present compound except that one or more atoms are replaced

by an atom having an atomic mass or mass number different from the atomic mass or mass number
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In step (d), compound 5 can be produced by deprotecting the Boc-protected amino group of

compound 4.

The denrotection of a Bocnrotected amino oroun is known Hor examnle it can be carried

carmed out in a soivent such as dmetnyi sulroxide (nereimatter, also rererred to as DMSO) In the

presence of compound 3, an organoboronic acid compound such as bis(pinacolato)diboron, a

palladium catalyst such as Pd(dppf)Cl2, and a base such as KOAc at 40 to 190°C.
100261

In step (c), compound 4 can be produced by a cross-coupling reaction between compound

and an organoboronic acid compound using a palladium  catalyst.

Cross-coupling reactions using a palladium catalyst are known. For example, it can be
DMC0

referred to as DMF) in the presence of a methylating agent such as Mel and a base such as NaH at O

to 80°C.

[0035]
11

atom of compound 2 with a methyl group.

The reaction for replacing a  hydrogen atom on a nitrogen atom with a methyl group is known.

For example, it can be carried out in a solvent such as N,N-dimethylformamide (hereinafter, also

such as (Boc)2O and a base such as triethylamine at O to 80°C.

[0034]

In step (b), compound 3 can be produced by replacing the hydrogen atom on the nitrogen

compound I with a Boc group (t-butoxycarbonyl group).

The protection of a primary amino group with a Boc group is known. For example, it can be

carried out in a solvent such as methylene chloride in the presence of a Boc group-introducing agent

the like are preferable.

[0033]

In step (a), compound 2 can be produced by protecting the primary amino group of

synthesized from commercial products by known methods. In the chemical formulas, A,  L, and X are

the same as  A, L, and X described above in the description of the compound represented by formula

(I). R represents an alkyl group having I to 6 carbon atoms, and  a methyl group, an ethyl group, and

0

[0032]

In Scheme I, compounds 1, 6, 8, and 11 are available as commercial products or can be easily

0 0
h jk

+
HO NH 10

NHR-X
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H

0 0 N
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Thhe deprotecioll or a boc-protected anmlio group is klowil, ror exаmpе, n сan be caned

out in  a solvent such as methylene chloride in the presence of  an acid such as trifluoroacetic acid at O

to 80°C.

The reaction to convert an amino oroun to a salt is known For examnle after denrotection

[0042

In step (i), compound 13 can be produced by deprotecting the Boc-protected amino group of

compound 12, and then converting the amino group to a hydrochloride salt.
Tho donrotootion of o Roo protootod omino aroun ie known For ovomalo it oon bo corriod

L0100

halide 1s known. For example, it can be carried out in a solvent such as DMF in the presence of

compound 11, said specific alkyl halide, a base such as KHCO3, and an iodinating agent such as KI

at O to 150°C.

compound 11 having a phenolic hydroxyl group and an alkyl halide having a Boc-protected amino

group.

The SN2 reaction between compound 11 having a phenolic hydroxyl group and an alkyl
1 1'וי 1

J

0 to 80°C.

[0041]

Alternatively, in step (h), compound 12 can be produced by an Sy2 reaction between

group and an alcohol is known. For example, ít can be carried out in a solvent such as THF in the

presence of compound 11, said specific alcohol, a Mitsunobu reaction reagent such as di-2-

methoxyethyl azodicarboxylate, and an organophosphorus compound such as triphenylphosphine at

In step (h), compound 12 can be produced by an aryl ether synthesis reaction between

compound 11 having a phenolic hydroxyl group and an alcohol having a Boc-protected amino group.

The aryl ether synthesis reaction between an organic compound having a phenolic hydroxyl

be carried out in a solvent such as tetrahydrofuran (hereinafter, also referred to as THF), methanol,

and water in the presence of a base such as sodium hydroxide at O to 80°C.

[0040]

In step (g), compound 10 can be produced by hydrolyzing the ester of compound 9 to convert

it to a carboxy group.

The hydrolysis reaction to convert an ester to a carboxy group is known. For example, it can

presence of compound 7, compound 8, a palladium catalyst such as Pd(dppf)Cl2, and a base such as

Na2CO3 at 40 to 190°C.

[0039)

and an organic halogen compound 8 using a palladium catalyst.

Cross-coupling reactions using a palladium catalyst are known. For example, it can be

carried out in a solvent such as 1,2-dimethoxyethane (hereinafter, also referred to as DME) in the

dichloroethane in the presence of  a reducing agent such as sodium triacetoxyborohydride at 0 to 80°C.

[0038)

In step (f), compound 9 can be produced by a cross-coupling reaction between compound 7

In step (e), compound 7 can be produced by reductive amination of the secondary amino

group of compound 5 with an organic aldehyde compound 6.

Reductive amination is known. For example, it can be carried out in a solvent such as 1,2-

out in a solvent such as methylene chloride in the presence of an acid such as trifluoroacetic acid at O

to 80°C.

100371
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CLAIMS 

 

[Claim 1] A compound represented by the following formula (I):  

 

[Chemical Formula 1] 

 
or a salt thereof, wherein: 

 A is a single bond or a substituted or unsubstituted divalent aromatic hydrocarbon 

group;  

 L is a substituted or unsubstituted linear or branched alkylene group having 1 to 13 

carbon atoms; and  

 X is -(CH2CH2O)s-, -(CH2CH2CH2O)s-, -(CH(CH3)CH2O)s-, or -(CH2)tO-, wherein s is 

a number from 1 to 8 and t is a number from 2 to 10. 

 

[Claim 2] The compound or a salt thereof according to claim 1, wherein, in said formula (I):  

 A is a single bond or a phenylene group;  

 L is a linear alkylene group having 3 to 10 carbon atoms; and  

 X is -(CH2CH2O)s-, -(CH2CH2CH2O)s-, -(CH(CH3)CH2O)s-, or -(CH2)tO-, wherein s is 

a number from 1 to 5 and t is a number from 2 to 10. 

 

[Claim 3] The compound or salt thereof according to claim 1, wherein, in said formula (I):  

 A is a single bond, p-phenylene group, or m-phenylene group;  

 L is a linear alkylene group having 3 to 10 carbon atoms; and  

 X is -(CH2CH2O)s-, -(CH2CH2CH2O)s-, or -(CH2)tO-, wherein s is a number from 1 to 

5 and t is a number from 2 to 10. 

 

[Claim 4] The compound or salt thereof according to claim 1, wherein said compound is a 

compound represented by the following formula (I-1), a compound represented by the 

following formula (I-2), or a compound represented by the following formula (I-3): 

 

[Chemical Formula 2] 
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wherein:  

in formula (I-1),  

 L1is a linear alkylene group having 3 to 10 carbon atoms, and  

 X1 is a group represented by -(CH2CH2O)s-, wherein s is a number from 1 to 5;   

in formula (I-2), 

 L2 is a linear alkylene group having 3 to 10 carbon atoms, and  

 X2 is a group represented by -(CH2CH2O)s-, or -(CH2)tO-, wherein s is a number from 

1 to 5 and t is a number from 2 to 10; and  

in formula (I-3),  

 L3 is a linear alkylene group having 3 to 10 carbon atoms, and  

 X3 is a group represented by -(CH2CH2O)s- or -(CH2)tO-, wherein s is a number from 

1 to 5 and t is a number from 2 to 10. 

 

[Claim 5] The compound or salt thereof according to claim 4, wherein said compound is: 

 a compound of said formula (I-1), wherein L1 is a linear alkylene group having 5 carbon 

atoms, and X1 is a group represented by -(CH2CH2O)s-, and s is 3; 

 a compound of said formula (I-1), wherein L1 is a linear alkylene group having 8 carbon 

atoms, and X1 is a group represented by -(CH2CH2O)s-, and s is 3; 

 a compound of said formula (I-2), wherein L2 is a linear alkylene group having 5 carbon 
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atoms, and X2 is a group represented by -(CH2CH2O)s-, and s is 3; 

 a compound of said formula (I-2), wherein L2 is a linear alkylene group having 5 carbon 

atoms, and X2 is a group represented by -(CH2)tO- and t is 6; 

 a compound of said formula (I-3), wherein L3 is a linear alkylene group having 5 carbon 

atoms, and X3 is a group represented by -(CH2CH2O)s-, and s is 3; or 

 a compound of said formula (I-3), wherein L3 is a linear alkylene group having 5 carbon 

atoms, and X3 is a group represented by -(CH2)tO-, and t is 6. 

 

[Claim 6] A pharmaceutical composition comprising the compound or salt thereof according 

to any one of claims 1 to 5. 

 

[Claim 7] The pharmaceutical composition according to claim 6, which is a KDM5 inhibitor 

and a KDM5 degrader. 

 

[Claim 8] The pharmaceutical composition according to claim 6, which is an agent for 

preventing and/or treating KDM5-related diseases. 

 

[Claim 9] The compound or salt according to any one of claims 1 to 5 for use in the prevention 

and/or treatment of KDM5-related diseases in which KDM5 inhibitory and KDM5 degrading 

actions are effective. 

 

[Claim 10] The pharmaceutical composition according to claim 6 for use in the prevention 

and/or treatment of KDM5-related diseases in which KDM5 inhibitory and KDM5 degrading 

actions are effective. 

 

[Claim 11] Use of the compound or salt thereof according to any one of claims 1 to 5 for 

production of a pharmaceutical composition for preventing and/or treating a KDM5-related 

disease in which the KDM5 inhibitory and the KDM5 degrading actions are effective. 

 

[Claim 12] An agent for preventing and/or treating KDM5-related diseases, comprising as an 

active ingredient a compound or a salt thereof according to any one of claims 1 to 5. 

 

 

 


