
Supplementary Information

Development of selective RyR2 inhibitors with a parabanic acid pharmacophore

Ryosuke Ishidaa,b⊥, Xi Zenga,b⊥, Nagomi Kurebayashic, Takashi Murayamac, Shuichi Moria, Yuga 
Yamamotoa, Hiroyuki Kagechikaa, *

a Laboratory of Biomaterials and Bioengineering, Institute of Integrated Research, Institute of Science 
Tokyo, 2-3-10, Kanda-Surugadai, Chiyoda-ku, Tokyo, 101-0062, Japan
b Department of Bioorganic-inorganic Chemistry, Graduate School of Pharmaceutical Sciences, 
Nagoya City University, 3-1, Tanabe-dori, Mizuho-ku, Nagoya, 467-8603, Japan 
c Department of Cellular and Molecular Pharmacology, Juntendo University Graduate School of 
Medicine, 2-1-1 Hongo, Bunkyo-ku, Tokyo, 113-8421, Japan

⊥: These authors contributed equally to this research

Contents
1. 1H-NMR and 13C-NMR charts for synthesized new compounds
2. Fitting curves of synthesized compounds for RyR2 inhibition
3. HPLC charts and conditions for compounds 1 and 18

Supplementary Information (SI) for RSC Medicinal Chemistry.
This journal is © The Royal Society of Chemistry 2025



1. 1H-NMR and 13C-NMR charts for synthesized new compounds
Compound: 4
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 21
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 22
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 23
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 24
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 25
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 26
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 5
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 28
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 29
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (100 MHz, Acetone-d6, 298 K)



Compound: 30
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 31
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 32
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 33
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 34
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 35
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 36
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 37
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 38
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (100 MHz, Acetone-d6, 298 K)



Compound: 39
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (100 MHz, Acetone-d6, 298 K)



Compound: 40
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 41
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (100 MHz, Acetone-d6, 298 K)



Compound: 42
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (100 MHz, Acetone-d6, 298 K)



Compound: 1
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 6
1H-NMR spectrum (400 MHz, Acetone-d6, 298 K)

13C-NMR spectrum (125 MHz, Acetone-d6, 298 K)



Compound: 7
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 8
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 9
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 10
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 11
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 12
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 13
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 14
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 15
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 16
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 17
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 18
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (125 MHz, CDCl3, 298 K)



Compound: 19
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



Compound: 20
1H-NMR spectrum (400 MHz, CDCl3, 298 K)

13C-NMR spectrum (100 MHz, CDCl3, 298 K)



2. Fitting curves of synthesized compounds for RyR2 inhibiton
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3. HPLC charts and conditions for compounds 1 and 18
HPLC conditions for compound 1
Column: GL Sciences 5020-01732 (Particle size 5 m, Inner diameter 4.6 φ, Length 250 mm)
Solvent: CH3CM-H2O gradient solvent containing 0.1%TFA
Speed: 1.0 mL/min
Conditions: 30-90% CH3CN over 35 min, then 95% CH3CN containing 0.1%TFA wash for 15 min
Detection: UV absorbance at 220 nm
Purity: 97%

HPLC conditions for compound 18
Column: GL Sciences 5020-01732 (Particle size 5 m, Inner diameter 4.6 φ, Length 250 mm)
Solvent: CH3CM-H2O gradient solvent containing 0.1%TFA
Speed: 1.0 mL/min
Conditions: 30-90% CH3CN over 35 min, then 95% CH3CN containing 0.1%TFA wash for 15 min
Detection: UV absorbance at 220 nm
Purity: 99%


