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Site of Metabolism Prediction 
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Why is it hard? 
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Free rotation! 
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N-oxidations – Tertiary Amines 
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N-oxidations – Tertiary Amines 
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N-oxidations – Tertiary Amines 
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N-oxidations – Tertiary Amines 

Inversion barriers 

N-oxidized Not N-oxidized 

Rydberg et al., Angewandte Chemie, 2013, 52, 993-997 
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Epoxidation vs. Hydroxylation 

Major 

Minor 
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B3LYP 

Major 

Minor 

Predicted 
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B3LYP-D3 

Major 

Minor 

Predicted 
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B3LYP without ZPE 

Major 

Minor 

Predicted 
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SOM Prediction & SMARTCyp 

20 
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300+ Transition States 

All major reaction types 

 

ΔE 
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40 kJ/mol 
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Accessibility 

 

 

A = Maxbondsi/Maxbondsall  

 

 

 

Maxbondsi = 5 Maxbondsall = 7 

A = 5/7 = 0.7 
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Score = Reactivity – 8*Accessibility 

90% 
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CYP 2D6 

Glu216 

Asp301 
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CYP 2D6 

Glu216 

Asp301 
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CYP 2C9 

Arg108 
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CYP2D6 vs. CYP2C9 

12.6 Å 
12.8 Å 
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N+dist 
3 + 
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2C9=2C8=2C19? 
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Solvent Accessible Surface Area 



© 2013 Optibrium Ltd. 



© 2013 Optibrium Ltd. 

3D SASA 
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r2 0.95 
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SMARTCyp SMARTCyp+SASA

Rydberg et al., Mol. Pharmaceutics, 2013, 10, 1216-1222 
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Score = Reactivity – 8*Accessibility – 0.04*SASA 

86% 7% 8% 
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Score = Reactivity – Parmacophore – Span2End – 0.04*SASA 

64% 25% 4% 2C9 

51% 10% 2% 2D6 

7% 

37% 
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www.farma.ku.dk/smartcyp 
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New P450 Research at Optibrium 

Part of HeCaToS European consortium - €12M FP7 grant 

− Systems for prediction of hepatic and cardiac toxicity 

− 5 year project 

− Ranging from clinical data gathering to computational research 

 

Optibrium contribution – Prediction of P450 metabolism and 
bioactivation 
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Future StarDrop developments 

New Reaction Mechanisms: 

53 

Desulfurization of phosphothioates 
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Future StarDrop developments 

New Reaction Mechanisms: 
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Oxidation of disulfides 
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Future StarDrop developments 

New Reaction Mechanisms: 
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Aldehyde oxidation/deformylation 
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Future StarDrop developments 

New Reaction Mechanisms: 
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Epoxidations 
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Future StarDrop developments 

New Reaction Mechanisms: 
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Epoxidations 

R² = 0.8422 
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Future StarDrop developments 

Extend P450 models to other isoforms 

1A1, 1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A4, 3A5 
 

58 

Build isoform selection models 
 

Add metabolite formation 
 

Estimate reactivity of formed metabolites 

Prediction of toxicity due to reactive metabolite formation 


