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Human vs. Machine in Synthetic Organic Chemistry 
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Prof. Grzybowski, B. A. and Chematica 
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Chematica 
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The Network of Organic Chemistry (NOC) 
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Complexity of the Network of Chemistry 
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“Optimal” Pathways 
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Cost-optimized Syntheses of ketoprofen 
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Cost-optimized Syntheses of Taxol 
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345 million sequences of possible steps and over 400 million combinations of 

participating substances 



Cost-optimized Syntheses of Taxol 
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Chematica 
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Synthesis Design of Aripiprazole - step by step - 
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Synthesis Design of Aripiprazole - step by step - 
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Synthesis Design of Aripiprazole - step by step - 
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Step by step method is similar to the method of LHASA which programmed by Corey. 



Defining “Synthetic Positions” 

15 



Chemical’s and Reaction Scoring Functions 
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Automated Searches 

17 



Retrosyntheses of Donepezil 
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Retrosynthesis of Donepezil 
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Synthetic Route of Recently Isolated Natural Product 
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Synthetic Route of Tacamonidine -1 
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Synthetic Route of Tacamonidine -2 
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“Synthesizability” -1 
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“Synthesizability” -2 
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Search Speeds vs. Diversity of synthetic routes 
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Problems - Steric Effect -1 - 
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Problems - Steric Effect -2 - 
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Summary 
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Appendix 
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Search Algorithms 
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Contradiction: Intermediate 3 is synthesized from 

intermediate 2. On the other hand, Intermediate is 

synthesized from intermediate 3.  



Cost-optimized Syntheses of camptothecin -1 
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Cost-optimized Syntheses of camptothecin -2 
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Cost-optimized Syntheses of gabapentin 
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One Example of Reaction Rule 
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Mannich Reaction as Coded into Syntaurus 

35 



Synthetic route of epicolactone 
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Synthetic route of geniothalesdiol A 
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Synthetic route of juvabione 
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Synthetic route of polyhydroxylated natural product 
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