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Potential of Generative AI in Drug Discovery

● Drug discovery is a very time-consuming and expensive process
● Generative AI has been getting attention to accelerate drug discovery

https://www.efpia.eu/about-medicines/development-of-medicines/smes-in-europe/



Unique Challenges of Generative AI in Drug Discovery

● Extremely limited data and complex atom connections 
are the main challenges for AI to generate molecules



Types of Generative AI for Molecules

● Fragment-based generative model can generate more 
realistic structures

Atom-based 
generative AI

Fragment-based 
generative AI

× Complex structures ○ Complex structures



The Selection of Useful Fragments is Crucial 

● Fragments are akin to words
● Understanding sentences requires knowledge of words 

and grammar

This

Human Languages Existing work

is a pen. fragment fragment

molecule composition

Words and grammar 
should be learned 

together

Fragments are 
chosen without 
knowing grammar

fragment fragment

Generative AI

Fragments and 
generative AI are 
learned together to 
find best 
combination 

Our approach



Model Overview

AI model which combines 
fragments (grammar)

AI model predicts molecule 
decomposition (extracts words) Words

Grammar



Experimental Methodology

32 known 
Acrylates

Train 
generative AI

Generate new 
synthesizable 

Acrylates



Experimental Results

● Our AI generated 64 new and synthesizable Acrylates out 
of 1,000 samples, whereas the state-of-the-art model 
produced only 39. (60% increase)

Sample fragments

Results with 32 Acrylates



Future Work

● Apply this AI model to real-world drug 
discovery (KDM4 inhibitors)

● Develop an AI model that can modify 
molecules while preserving their specific 
functionalities



Thank you very much.
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