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ABSTRACT

De novo drug design is the process of developing new drugs that can interact with biological targets such as protein receptors. Traditional
process of de novo drug design consists of drug candidate discovery and drug development, but it requires a long time of more than
10 years to develop a new drug. Deep learning-based methods are being studied to shorten this period and efficiently find chemical
compounds for new drug candidates. Many existing deep learning-based drug design models utilize recurrent neural networks to generate
a chemical entity represented by SMILES strings, but due to the disadvantages of the recurrent networks, such as slow training speed
and poor understanding of complex molecular formula rules, there is room for improvement. To overcome these shortcomings, we propose
a deep learning model for SMILES string generation using variational autoencoders with self-attention mechanism. Our proposed model
decreased the training time by 1/26 compared to the latest drug design model, as well as generated valid SMILES more effectively.
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Q1 Ak Al dte g FE 24 B4 (hit to lead) ¥
oF= 7Hd(drug development) HAE /=™, shte] 4l
kg TE7] HdiA= 10~2099] 71 Algte] 8= 2]
717k} AloF A & &5 9§ B&ZQl Al HARIS
A&EHO0RE Q1 Qlom o W FES Wy Qlth
T AFoMAE o8 AE h(deep learning)S &3t
A10F HAIQl 1Rl At om, HAE oFF TH &4 §AM
A BAA vES Hol AN 5 USS AU
[2-10].

FE 52 IRIES FAS= ol o8 717 9o
[11-14], 11 FollA ASCII BXEE A8t ShE9] 4
41& Yepf= 2719 <l simplified molecular-input line-
entry system (SMILES)7} @o] AR&=| 1L QItH12-14]. SMILES
oA HAEA F& ol Y Hatom)E HEHH L, &
71552 YA 719 AHbond) = E5% SR E #
Ast=t| AREHrh

A =0, AEA F 1] ofAn]H(aspirin)e] SMILESS
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Fig. 1. Molecular Structure and SMILES of (a) Aspirin, (b) Acetaminophen, and (c) Ibuprofen
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Fig. 2. Model Architecture of Proposed Model
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Table 1. Training Time of Proposed Model and RelLesSE

Model Training time
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ReLeaSE 36h 21min
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