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Figure S1. Root mean square deviation of Compound A in complex with the KOR over the 

simulation time. 
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Figure S2. Root mean square deviation of the KOR backbone atoms in complex with Compound 

A over the simulation time. 
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Figure S3. Root mean square deviation of Compound A in complex with the MOR over the 

simulation time. 
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Figure S4. Root mean square deviation of the MOR backbone atoms in complex with Compound 

A over the simulation time. 
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Figure S5. Root mean square deviation of Compound A in complex with the DOR over the 

simulation time. 
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Figure S6. Root mean square deviation of the DOR backbone atoms in complex with Compound 

A over the simulation time. 
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Figure S7. Root mean square fluctuation (RMSF) of KOR heavy atoms within MD simulations. 
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Figure S8. Root mean square fluctuation (RMSF) of MOR heavy atoms within MD simulations. 
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Figure S9. Root mean square fluctuation (RMSF) of DOR heavy atoms within MD simulations. 
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Figure S10. Radius of gyration of the KOR in complex with Compound A over the simulation 

time. The radius of gyration values remain stable over the simulation time corresponding to a 

similar KOR compactness along the MD simulations. 
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Figure S11. Radius of gyration of the MOR in complex with Compound A over the simulation 

time. The radius of gyration values remain stable over the simulation time corresponding to a 

similar MOR compactness along the MD simulations. 
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Figure S12. Radius of gyration of the DOR in complex with Compound A over the simulation 

time. The radius of gyration values remain stable over the simulation time corresponding to a 

similar DOR compactness along the MD simulations. 
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Figure S13. Solvent accessible surface area (SASA) of KOR in complex with Compound A over 

the simulation time. No strong increase in SASA was observed correlating with stable receptor 

folding. 
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Figure S14. Solvent accessible surface area (SASA) of MOR in complex with Compound A over 

the simulation time. No strong increase in SASA was observed correlating with stable receptor 

folding. 
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Figure S15. Solvent accessible surface area (SASA) of DOR in complex with Compound A over 

the simulation time. No strong increase in SASA was observed correlating with stable receptor 

folding. 
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Figure S16. BOILED-Egg plot of Compound A calculated using SwissADME web tool [1]. The 

BOILED-Egg method (Brain or IntestinaL EstimateD permeation method) calculated lipophilicity 

(WLOGP, a logP method developed by Wildman and Crippen) and polarity (topological polar 

surface area, TPSA) to estimate the permeation capabilities of small molecules [2]. Compound A 

was predicted to have high gastrointestinal absorption and to readily pass the brain- barrier 

barrier, but also as a permeability-glycoprotein substrate. These findings are in accordance with 

the previous hypothesis of Compound A being a CNS penetrant. Abbreviations: HIA: passive 

human gastrointestinal absorption, PGP: Permeability glycoprotein. 
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Figure S17. Bioavailability radar of Compound A. The bioavailability radar includes information 

about Compound A’s lipophilicity (LIPO), molecular weight (SIZE), polarity (POLAR), solubility 

(INSOLU), flexibility (FLEX), and saturation (INSATU), all calculated using the SwissADME web 

tool [1]. Compound A is predicted orally available as all calculated physicochemical properties 

are within the optimal range (LIPO: 0.7 < XLOGP3 < +5.0; SIZE: 150 g/mol < MV < 500 g/mol; 

POLAR: 20Å2 < TPSA < 130 Å2; INSOLU: -6 < Log S (ESOL) < 0; INSATU: 0.25 < Fraction Csp3 < 

1; FLEX: 0 < No. of rotatable bonds < 9) indicated in pink. 
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Table S1. Binding affinities and antagonist potencies at the KOR of Compound A and known 

KOR antagonists 

 

Ligand 
Binding affinitya 

Ki  

Antagonist activityb 

Ke 

Reference 

Compound A 1.53 µM 1.53 µM  

nor-BNI  0.153 nM 0.798 nM [3] 

5’-GNTI 0.18 nM 0.04 nM [4] 

JDTic 0.031 nM 0.098 nM [3] 

JNJ-67953964/LY2456302 0.807 nM 0.813 nM [3] 

CYM-53003/BTRX-335140 -c 0.8 nMd [5] 

Zyklophin 95.2 nM 336 nM [6] 
aDetermined in the radioligand binding assay using recombinant cells expressing the human KOR; 
bDetermined in the [35S]GTPγS binding assay using recombinant cells expressing the human KOR. c- Not 

reported. dReported as IC50 value. 
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Table S2. Calculated physicochemical properties of Compound Aa to predict its bioavailability 

 

Physicochemical property Parameter Predicted valueb 

Lipophilicity (LIPO) Log Po/w (XLOGP3) 4.14 

Molecular weight (SIZE) Molecular weight 438.97 g/mol 

Polarity (POLAR) TPSA 47.70 Å2 

Solubility (INSOLU) Log S (ESOL) -5.05 

Flexibility (FLEX) Fraction Csp3 0.32 

Saturation (INSATU) Number of rotatable bonds 8 
aFor Compound A in the protonated state. bCalculated using SwissADME web tool [1]. Abbreviations: 

TPSA: topological polar surface area, ESOL: estimated solubility, log S: decimal logarithm of the molar 

solubility in water, Csp3: total carbon count of the molecule. 
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