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Learn to build and deploy generative models for molecular design using RNNs, VAEs, and
Diffusion. This hands-on module covers dataset curation/tokenization, model training and
sampling, goal-directed optimization with property predictors, and synthesis-aware triage
(rules, SA/SCScore, basic retrosynthesis stubs). Deliverables include a reproducible pipeline that
generates, filters, and prioritizes novel compounds.

Generative Models for Molecule Design
(RNN/VAE/Diffusion)
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S e s s i o n  I n d e x

Session 1 — Data, Tokens & Foundations Session 2 — RNN/VAE/Diffusion: Training & Sampling

Session 3 — Goal-Directed & Multi-Objective Design Session 4 — Mini Capstone: Design → Filter →

Prioritize
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Data, Tokens & Foundations

Design datasets & curation

s t a n d a r d i z a t i o n  ( s a l t s / t a u t o m e r s )  d e d u p / s c a f f o l d

s p l i t s  t r a i n / v a l / t e s t  h y g i e n e

Representations & tokens

S M I L E S / S E L F I E S  g r a p h s  ( o p t i o n a l )

v a l i d i t y / u n i q u e n e s s / n o v e l t y
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Pipelines & infra

c o n f i g / s e e d  m g m t  c h e c k p o i n t i n g  r e p r o d u c i b l e  r u n s
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RNN/VAE/Diffusion: Training & Sampling

Model architectures & losses

R N N  ( L S T M / G R U )  L M  V A E  ( K L ,  β - V A E )  D i f f u s i o n

( n o i s e  s c h e d . )

Training & sampling controls

t e a c h e r  f o r c i n g / t e m p / t o p - k  v a l i d i t y / u n i q u e n e s s

c h e c k s  d i v e r s i t y / n o v e l t y  m e t r i c s

Conditioning hooks (optional)

p r o p e r t y - c o n d i t i o n a l  i n p u t s  s c a f f o l d / f r a g m e n t

c o n t r o l  p r o m p t e d  g e n e r a t i o n
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Goal-Directed & Multi-Objective Design

Property prediction in the loop

Q S A R  s u r r o g a t e s  A D M E T  p a n e l s  d o c k i n g - i n - t h e - l o o p

( l i t e )

Optimization strategies

r e i n f o r c e m e n t  l e a r n i n g  ( p o l i c y )  B a y e s i a n / i t e r a t i v e

s e l e c t i o n  P a r e t o  &  w e i g h t e d  s u m s

Constraints & controls

P A I N S / L i p i n s k i / V e b e r  s c a f f o l d  r e t e n t i o n / a v o i d

n o v e l t y  v s  s i m i l a r i t y

http://www.nthrys.com
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Mini Capstone: Design → Filter → Prioritize

Generate a targeted library & screen

T h e o r y  +  P r a c t i c a l

Synthesis-aware triage

S A / S C S c o r e  f r a g m e n t / B B  c o v e r a g e  b a s i c

r e t r o s y n t h e s i s  s t u b s

Deliverables

g e n e r a t e d  s e t  +  v a l i d i t y / n o v e l t y  r a n k e d  l i s t  ( m u l t i -

o b j e c t i v e )  r e p o r t  +  c o n f i g s / n o t e b o o k s

http://www.nthrys.com

