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Background:

MoLMFormer (encoder-only): 7 yq explicit geometry supervision during pretrain. .., .c< npur
Masked language modeling ’ » " cleccect He b H
SMI-TED (encoder-decoder): Surface-level features are readable from tokens. i

H™ ~cZ ~H
. . . Benzene g
SMILES string reconstruction Contextual features requires geometry context.
[
Attention weakly reflects molecular geometry.
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Both models recover surface-level properties, but SMI-TED encodes
contextual properties better.
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(a) is aromatic (b) is in ring (c) degree (d) chiral tag science model?
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Layer Layer Layer Layer Better interpretability tools
(e) atom type (f) hybridization (g) formal charge (h) total valence for science model

------------ majority baseline MoLFormer linear —e— SMI-TED linear MoLFormer random ----- SMI-TED random

Probing for scientific model

can be easily confounded by
SMI-TED organizes contextual properties into actionable directions earlier. tokenizer leakage, class
imbalance, dataset bias.
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Chemistry models need
tailored interpretability tools.
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(a) 1s aromatic (b) 1s in ring (c) degree (d) chiral tag
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(e) atom type (f) hybridization (g) formal charge (h) total valence
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