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Method

Our Metropolis-Hastings algorithm iteratively refines the syntax tree skeleton towards the stationary 

distribution which is proportional to the inverse distance to our target molecule M. 

Our genetic algorithm over the joint design space combines the strategies of semantic crossover (→) and 

syntactical mutation (→) to encourage both global improvement and local exploration.

Avg. across GSK3𝛽, JNK3, DRD2, Median1, Median2, Rediscovery, Osimertinib, 6 others

Baselines from Practical Molecular Optimization.

Illustration of our decoding scheme F: (Left) The input is a Morgan fingerprint x and syntax skeleton T; 

(Middle) Decode once for every topological ordering of the tree, tracking all partial programs with a stack; 

(Right) Execute all decoded programs, then returning the closest analog which minimizes distance to x.
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