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Supplementary Table S1. The detail of KL divergence
	Items
	VGAE-MCTS

	BertzCT
	0.447

	LogP
	0.903

	Molecular weight
	0.289

	TPSA
	0.805

	Number of H acceptors
	0.958

	Number of H donors
	0.889

	Number of rotatable bonds
	0.829

	Number of aliphatic rings
	0.616

	Number of aromatic rings
	0.220

	Internal similarity
	0.637





Supplementary Table S2. Node features of a graph representation
	Features
	Dimension

	Atom type
	ChEMBL: 13/ ZINC: 10

	Bond order
	11

	Number of valence electrons
	7

	Formal charge
	1

	Number of radical electrons
	1

	Hybrid orbitals
	5

	Aromaticity
	1

	Involvement in ring formation
	1

	Involvement in 3- to 7-membered ring formation
	5

	Total number of Hs
	5





Supplementary Table S3. Edge features of a graph representation
	Features
	Dimension

	Single bond
	1

	Double bond
	1

	Triple bond
	1

	Aromatic bond
	1

	Conjugate
	1

	others
	1
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Supplementary Figure S1. Model structures of Encoder and Decoder. Encoder: Considering the entire molecular structure by the GCN model, feature maps are represented by compressing information as low-dimensional vectors and embedding them in the latent space. Decoder: From the distribution in the latent space, the information of the molecules compressed into a low-dimensional vector is recovered in the form of a feature map.
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