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MOLECULAR MACHINE LEARNING 101
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Raghunathan, Shampa, and U. Deva Priyakumar. "Molecular representations for machine learning applications in chemistry." International 
Journal of Quantum Chemistry 122.7 (2022): e26870.
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GRAPH 
CONVOLUTIONS 
LEARN FUNCTIONS 
ON MOLECULES
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THE AGE OF 
GENERATIVE AI?
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What ChatGPT thinks AI hallucination means!
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HOW CAN WE MAKE GENERATIVE AI WORK FOR CHEMISTRY?
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Breakthrough 
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CHEMICAL SYNTHESIS CAN 
BE CHALLENGING
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Maitotoxin
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DEEPRETRO 
OFFERS A 
NOVEL 
GENERATIVE 
AI - HUMAN 
LOOP FOR 
SYNTHESIS
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Sathyanarayana, S. V., Hiremath, S. D., Shah, R., Panda, R., Jana, R., Singh, R., ... & Ramsundar, B. (2025). Deepretro: 
Retrosynthetic pathway discovery using iterative llm reasoning. arXiv preprint arXiv:2507.07060.
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DEEPRETRO RUNS ON SCALED CLOUD 
INFRASTRUCTURE WITH HUMAN UI
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AUTOMATED VALIDATION CHECKS ATTEMPT TO CONTROL FOR HALLUCINATIONS
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HUMAN CHEMISTS HAVE SEVERAL INTERVENTION POINTS…
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THROUGH A USER-FRIENDLY GUI
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DEEPRETRO ACHIEVES STATE OF ART SINGLE STEP (AUTOMATIC) RETROSYNTHESIS
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DEEPRETRO HAS STATE-OF-ART RESULTS ON A MORE REALISTIC DATASET (AUTOMATIC)
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DEEPRETRO CREATES PATHWAYS TO COMPLEX MOLECULES (HUMAN-IN-THE-LOOP)
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Chithrananda, Seyone, Gabriel Grand, and Bharath Ramsundar. "Chemberta: Large-scale self-supervised pretraining for molecular property prediction." arXiv preprint arXiv:2010.09885 (2020).
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DEEPRETRO IS OPEN-SOURCE AND DOCUMENTED
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A PATH TO SOLVE 
MAITOTOXIN?
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CHEMBERTA (2020): SELF-SUPERVISION IMPROVES WITH MORE STRUCTURES SEEN (TO 10M)
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Chithrananda, S., Grand, G., and Ramsundar, B. "ChemBERTa: large-scale self-supervised pretraining for molecular property prediction." arXiv preprint arXiv:2010.09885 (2020).
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CHEMBERTA-2 (2022): MTR PRETRAINING AND SCALING TO 80M

21

Ahmad, W., Simon, E., 
Chithrananda, S., Grand, G. 
and Ramsundar, B., 2022. 
Chemberta-2: Towards 
chemical foundation 
models. arXiv preprint 
arXiv:2209.01712.
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CHEMBERTA3: INFRASTRUCTURE TO TRAIN UP TO 1.1B AND BENCHMARK RIGOROUSLY

22

Singh, R., Barsainyan, A. A., Irfan, R., Amorin, C. J., He, S., Davis, T., ... & Ramsundar, B. (2025). ChemBERTa-3: An Open Source Training Framework for Chemical Foundation Models.
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DEEPCHEM’S FRAMEWORK FOR PRETRAINING MODELS
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C1CC1(C(=O)NC2=CC=C(C=C2)OC3=C4C=C(NC4=NC=C3)C(=O)NCCN5CCOCC5)C(=O)NC6=CC=C(C=C6)F

Fill in Missing Atoms and Bonds Predict Basic Chemical Properties
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DEEPCHEM’S FRAMEWORK FOR PRETRAINING MODELS
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SEVERAL NEW MODELS AND PRETRAINING METHODS ADDED TO DEEPCHEMM
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NEW INFRASTRUCTURE TO INTEGRATE DEEPCHEM, HUGGINGFACE, AND RAY
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HIGHLIGHT: MOLFORMER ARCHITECTURE
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Ross, J., Belgodere, B., Chenthamarakshan, V., Padhi, I., Mroueh, Y., & Das, P. (2022). Large-scale chemical language representations capture molecular structure and 
properties. Nature Machine Intelligence, 4(12), 1256-1264.
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MOLFORMER 
SCAFFOLD 
SPLITS ARE 
EASIER THAN 
DEEPCHEM 
SCAFFOLD 
SPLITS!
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1.1B MODELS GENERALLY OUTPERFORM SMALLER MODELS
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BUT, STARTING TO HIT DIMINISHING RETURNS WITH SCALE?
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CHEMBERTA-3 CODE AND MODELS ARE FULLY OPEN SOURCED
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MACHINE LEARNING FOR DNA ENCODED LIBRARIES (DEL) IS POWERFUL
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DEEPCHEM-DEL: A FRAMEWORK FOR BUILDING DEL MODELS
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Barsainyan, A. A., Singh, R., Mengade, A. P., Irfan, R., & Ramsundar, B. (2025). DeepChem-DEL: An Open Source 
Framework for Reproducible DEL Modeling and Benchmarking.
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DEEPCHEM-SERVER FACILITATES LARGE SCALE CHEMOINFORMATICS
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DEEPCHEM-DEL SUPPORTS MULTIPLE DENOISING STRATEGIES
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CONNECTED SYNTHONS VERSUS DISJOINTED SYNTHONS
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DEEPCHEM-DEL CAN 
SIGNIFICANTLY 
IMPROVE PREDICTIVE 
POWER
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DEEPCHEM-DEL IS OPEN-SOURCED
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Chithrananda, Seyone, Gabriel Grand, and Bharath Ramsundar. "Chemberta: Large-scale self-supervised pretraining for molecular property prediction." arXiv preprint arXiv:2010.09885 (2020).
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SCIENTIFIC MACHINE LEARNING WITH DEEPCHEM

▸ DeepChem is a framework to 
apply AI to drug discovery and 
other scientific problems.


▸ DeepChem offers composable 
re-usable pipelines for 
scientific workflows


▸ DeepChem increasingly 
supports non-molecular 
applications for general 
scientific computing.
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DEEPCHEM IS BROADLY USED
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DeepChem 

Github Stars 6.4K

Downstream Packages 633

Contributors 188

Releases 20

DEEPCHEM HAS AN ACTIVE OPEN SOURCE ECOSYSTEM
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MOLECULENET PROVIDES INTEGRATED DATASETS AND BENCHMARKS
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JOIN THE COMMUNITY!
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Join the Discord!
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CONTACT US

46

bharath@deepforestsci.com
@rbhar90 

Our thanks to collaborators at 

DEEPCHEM-DEL DEEPRETRO

CHEMBERTA-3

mailto:bharath@deepforestsci.com

