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Figure S1: Demonstration of the current state of the art technique for chemoenzymatic synthesis planning on model 
compounds that are chemically dissimilar from natural products.5 As a control, we use the chemical retrosynthesis planner 
developed by Coley et al. under similar settings.6 ‘N/A’ stands for Not Applicable.  
 
  

 
Sitagliptin Duloxetine S-Metalochlor 

Method Employed Levin  
et al. 

Coley et 
al. 

Levin  
et al. 

Coley et al. Levin  
et al. 

Coley et al. 

Total # of chemo-
enzymatic pathways 

1 N/A 6 N/A 11 N/A 

Total # of chemical 
pathways 

2 36 2 241 6 500 

Chemo-enzymatic 
synthesis precedent 

1,2 N/A 3 N/A 4 N/A 

Is literature precedent 
captured 

No N/A No N/A No N/A 

Sitagliptin Duloxetine S-Metalochlor 



 
 
   
 
 
 
 
 
 
 
 
 
 

 
Figure S2: A comparison of our newly developed method with the current state of art technique developed by 
Levin et al.5 Three model compounds Sitagliptin, Duloxetine, and (S)-Metalochlor were selected because they are man-
made molecules with low chemical similarity to natural products.  

 
Sitagliptin Duloxetine S-Metalochlor 

Method Employed Levin  
et al. 

This study Levin  
et al. 

This study Levin  
et al. 

This study 

Total # of chemo-
enzymatic pathways 

1 49 6 195 11 31 

Total # of chemical 
pathways 

2 8 2 65 6 469 

Chemo-enzymatic 
synthesis precedent 

1,2 3 4 

Is literature precedent 
captured 

No Yes No Yes No Yes 

Sitagliptin Duloxetine S-Metalochlor 



Intermediates removed from buyables database 
We removed all intermediates in the literature pathways presented in Figure 4 from our 
buyable database to prevent premature termination at expensive starting materials. The 
following list of SMILES strings were removed from the buyables database: 

1. N/C(=C\C(=O)N1CCn2c(nnc2C(F)(F)F)C1)Cc1cc(F)c(F)cc1F 
2. O=C(CC(=O)N1CCn2c(nnc2C(F)(F)F)C1)Cc1cc(F)c(F)cc1F 
3. CC1(C)OC(=O)C(=C(O)Cc2cc(F)c(F)cc2F)C(=O)O1 
4. CCN(C)C(=O)Oc1cccc([C@@H](C)OS(C)(=O)=O)c1 
5. CCN(C)C(=O)Oc1cccc([C@@H](C)O)c1 
6. N[C@@H](Cc1ccccc1Br)C(=O)O 
7. CC(=O)[C@H](O)c1ccccc1 
8. N#C[C@H](O)c1ccccc1Cl 
9. N[C@@H]1CCc2ccccc21 
10. O[C@H]1CCc2ccccc21 
11. O[C@H]1CCc2ccccc21 
12. N[C@@H]1CCc2ccccc21 
13. CN(C)CC[C@H](Oc1cccc2ccccc12)c1cccs1 
14. CN(C)CC[C@H](O)c1cccs1 
15. CN(C)CCC(=O)c1cccs1
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