






































































































































































































































































                         SEQUENCE LISTING

<110>  Kyoto University
       Takeda Pharmaceutical Company Limited
 
<120>  Heterocyclic Compound

<130>  092884

<150>  JP2018-069872
<151>  2018-3-30

<160>  2     

<170>  PatentIn version 3.5

<210>  1
<211>  720
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Emerald Green Fluorescent Protein (EmGFP)

<400>  1
atggtgagca agggcgagga gctgttcacc ggggtggtgc ccatcctggt cgagctggac       60

ggcgacgtaa acggccacaa gttcagcgtg tccggcgagg gcgagggcga tgccacctac      120

ggcaagctga ccctgaagtt catctgcacc accggcaagc tgcccgtgcc ctggcccacc      180

ctcgtgacca ccttcaccta cggcgtgcag tgcttcgccc gctaccccga ccacatgaag      240

cagcacgact tcttcaagtc cgccatgccc gaaggctacg tccaggagcg caccatcttc      300

ttcaaggacg acggcaacta caagacccgc gccgaggtga agttcgaggg cgacaccctg      360

gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg acggcaacat cctggggcac      420

aagctggagt acaactacaa cagccacaag gtctatatca ccgccgacaa gcagaagaac      480

ggcatcaagg tgaacttcaa gacccgccac aacatcgagg acggcagcgt gcagctcgcc      540

gaccactacc agcagaacac ccccatcggc gacggccccg tgctgctgcc cgacaaccac      600

tacctgagca cccagtccgc cctgagcaaa gaccccaacg agaagcgcga tcacatggtc      660

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa      720

<210>  2
<211>  711
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  mCherry

1



<400>  2
atggtgagca agggcgagga ggataacatg gccatcatca aggagttcat gcgcttcaag       60

gtgcacatgg agggctccgt gaacggccac gagttcgaga tcgagggcga gggcgagggc      120

cgcccctacg agggcaccca gaccgccaag ctgaaggtga ccaagggtgg ccccctgccc      180

ttcgcctggg acatcctgtc ccctcagttc atgtacggct ccaaggccta cgtgaagcac      240

cccgccgaca tccccgacta cttgaagctg tccttccccg agggcttcaa gtgggagcgc      300

gtgatgaact tcgaggacgg cggcgtggtg accgtgaccc aggactcctc cctgcaggac      360

ggcgagttca tctacaaggt gaagctgcgc ggcaccaact tcccctccga cggccccgta      420

atgcagaaga agaccatggg ctgggaggcc tcctccgagc ggatgtaccc cgaggacggc      480

gccctgaagg gcgagatcaa gcagaggctg aagctgaagg acggcggcca ctacgacgct      540

gaggtcaaga ccacctacaa ggccaagaag cccgtgcagc tgcccggcgc ctacaacgtc      600

aacatcaagt tggacatcac ctcccacaac gaggactaca ccatcgtgga acagtacgaa      660

cgcgccgagg gccgccactc caccggcggc atggacgagc tgtacaagta g               711

2
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CLAIMS 

 

1. A compound represented by the formula (I): 

A

N

O

R1

N

N
LB C

D (I)

 

wherein  5 

Ring A is a benzene ring; 

Ring B is a benzene ring; 

Ring C is an imidazole ring optionally further substituted by 

C1-6 alkyl group(s); 

L is a bond or a methylene group; 10 

R1 is  

(1) a hydrogen atom,  

(2) a halogen atom,  

(3) a mono- or di-C1-6 alkylamino group,  

(4) a 5- to 14-membered aromatic heterocyclic group, or  15 

(5) a 3- to 14-membered non-aromatic heterocyclic group 

optionally substituted by 1 to 3 C1-6 alkyl groups; and 

Ring D is  

(1) a benzene ring optionally further substituted by 1 to 3 

substituents selected from 20 

(a) a halogen atom,  

(b) a hydroxy group,  

(c) a C1-6 alkyl group optionally substituted by 1 to 3 C1-6 

alkoxy groups,  

(d) a C1-6 alkoxy group optionally substituted by 1 to 3 25 

substituents selected from 

(i) a carboxy group,  

(ii) a C1-6 alkoxy-carbonyl group,  
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(iii) a C7-16 aralkyloxy-carbonyl group,  

(iv) a carbamoyl group optionally mono- or di-

substituted by substituent(s) selected from 

(I) C1-6 alkyl group optionally substituted by 1 to 3 

substituents selected from 5 

(A) a C3-10 cycloalkyl group,  

(B) a C6-14 aryl group,  

(C) a C6-14 arylamino group optionally substituted 

by 1 to 3 halogen atoms,  

(D) a 5- to 14-membered aromatic heterocyclic 10 

group,  

(E) a 3- to 14-membered non-aromatic heterocyclic 

group, and  

(F) a carbamoyl group optionally mono- or di-

substituted by substituent(s) selected from a C1-6 15 

alkyl group and a C7-16 aralkyl group,  

(II) a C2-6 alkenyl group optionally substituted by 1 

to 3 C6-14 aryl groups,  

(III) a C3-10 cycloalkyl group optionally substituted 

by 1 to 3 C1-6 alkyl groups,  20 

(IV) a C6-14 aryl group optionally substituted by 1 to 

3 substituents selected from 

(A) a halogen atom, and  

(B) a C1-6 alkyl group,  

(V) a C7-16 aralkyl group,  25 

(VI) a 5- to 14-membered aromatic heterocyclic group, 

and  

(VII) a 3- to 14-membered non-aromatic heterocyclic 

group, and  

(v) a 3- to 14-membered non-aromatic 30 

heterocyclylcarbonyl group optionally substituted by 1 

to 3 substituents selected from 

(I) a hydroxy group, and  

(II) a C1-6 alkyl group, and  

(e) a C7-16 aralkyloxy group,  35 
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(2) a cyclohexane ring,  

(3) a pyridine ring,  

(4) an isoxazole ring,  

(5) a thiophene ring,  

(6) a piperidine ring optionally further substituted by 1 to 3 5 

C1-6 alkoxy-carbonyl groups, or  

(7) a tetrahydropyran ring, 

or a salt thereof.   

 

2. The compound or a salt thereof according to claim 1, wherein  10 

Ring A is a benzene ring; 

Ring B is a benzene ring; 

Ring C is an imidazole ring; 

L is a bond; 

R1 is a 3- to 8-membered monocyclic non-aromatic heterocyclic 15 

group; and 

Ring D is  

(1) a benzene ring optionally further substituted by 1 to 3 

substituents selected from 

(a) a halogen atom,  20 

(b) a hydroxy group, and  

(c) a C1-6 alkoxy group optionally substituted by carbamoyl 

group(s) optionally mono- or di-substituted by 9- to 14-

membered fused polycyclic non-aromatic heterocyclic 

group(s), or  25 

(2) a pyridine ring.   

 

3. The compound or a salt thereof according to claim 1, wherein  

Ring A is a benzene ring; 

Ring B is a benzene ring; 30 

Ring C is an imidazole ring; 

L is a bond; 

R1 is a 3- to 8-membered monocyclic non-aromatic cyclic amino 

group; and 

Ring D is a benzene ring further substituted by one substituent 35 
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selected from 

(a) a halogen atom, and  

(b) a C1-6 alkoxy group substituted by carbamoyl group(s) 

mono-substituted by a 9- to 14-membered fused polycyclic 

non-aromatic heterocyclic group.   5 

 

4. N-(1,1-Dioxido-2,3-dihydro-1-benzothiophen-5-yl)-2-(4-(5-(1-

oxo-5-(piperidin-1-yl)-1,3-dihydro-2H-isoindol-2-yl)-1H-

benzimidazol-2-yl)phenoxy)acetamide, or a salt thereof.   

 10 

5. 2-(2-(4-Bromophenyl)-1H-benzimidazol-5-yl)-5-(morpholin-4-

yl)isoindolin-1-one, or a salt thereof.   

 

6. 5-(Piperidin-1-yl)-2-(2-(pyridin-3-yl)-1H-benzimidazol-5-

yl)isoindolin-1-one, or a salt thereof.   15 

 

7. 5-(Piperidin-1-yl)-2-(2-(pyridin-4-yl)-1H-benzimidazol-5-

yl)isoindolin-1-one, or a salt thereof.   

 

8. 2-(2-(4-Hydroxyphenyl)-1H-benzimidazol-5-yl)-5-(piperidin-1-20 

yl)isoindolin-1-one, or a salt thereof.   

 

9. A cardiomyocyte maturation promoter comprising the compound 

or salt as defined in any one of claims 1 to 8.   

 25 

10. A method for preparing a mature cardiomyocyte, which 

comprises a step of culturing an immature cardiomyocyte in the 

presence of the compound or salt as defined in any one of 

claims 1 to 8.   

 30 

11. The compound or salt as defined in any one of claims 1 to 8 

for use in the promotion of cardiomyocyte maturation.   

 

12. The compound or salt as defined in any one of claims 1 to 8, 

for use in the preparation of a mature cardiomyocyte. 35 
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