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S1. Fundamental polymer properties selected

Table S1. The detailed list and description of the chosen Physicochemical properties of

polymers.
Type Properties of polymers Description
NumHAcceptors The number of hydrogen bond acceptors
Microscopic NumHDonors The number of hydrogen bond donors
interactions-
related NHOHCount The number of NHs or OHs
NOCount The number of nitrogens and oxygens
NumdAliphaticCarbocycles The number of gliphatic (containing at least
one non-aromatic bond) carbocycles
NumdAliphaticHeterocycles The number of gliphatic (containing at least
one non-aromatic bond) heterocycles
NumdAliphaticRings The number of gliphatic ((.:ontaining at least
Structure- one non-aromatic bond) rings
related NumAromaticCarbocycles  The number of aromatic carbocycles

Atom-related

NumAromaticHeterocycles
NumAromaticRings
RingCount
NumRotatableBonds
NumHeteroatoms
HeavyAtomCount
Molwt

The number of aromatic heterocycles
The number of aromatic rings

The number of rings

The number of rotatable bonds

The number of heteroatoms

The number of heavy atoms

The exact molecular weight of the molecule
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Figure S1. Value distribution of each property.

S2. Structurally diverse polymers generation
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Figure S2. Polymer with structural diverse structures generation. Different font colors
are used to highlight variations in the chain structure to . This indicates that the
pretrained model can generate structurally diverse polymers.



S3. Proxy model for evaluation the properties of the generated

polymers

We trained proxy models for evaluation the properties of the generated polymers
using graph neural networks on ten collected publicly available datasets: atomization
energy, band gap bulk, band gap chain, band gap crystal, crystallization tendency,
dielectric constant, electron affinity, ionization energy, refractive index and glass
transition temperature (Tg)'. We configured the graph neural networks according to
previous work. Each proxy model was trained five times to eliminate randomness. The
performance of each property's proxy model is shown in the table below.

Table S2. Performance of each proxy model (ordered by R?).

Proxy model # Data R?on test set
atomization energy 390 0.96 (+/- 0.01)
electron affinity 368 0.91 (+/- 0.01)
band gap chain 3380 0.90 (+/- 0.01)
band gap bulk 561 0.90 (+/- 0.01)
Tg 314 0.84 (+/- 0.02)°

band gap crystal 236 0.83 (+/- 0.04)
ionization energy 370 0.81 (+/- 0.04)
refractive index 382 0.77 (+/- 0.02)
dielectric constant 382 0.78 (+/- 0.04)
crystallization tendency 432 0.47 (+/- 0.09)

We aim to use proxy models with sufficiently high accuracy to evaluate the
properties of generated polymers, while also ensuring that the dataset has as much data
as possible for fine-tuning the large language model. Taking these factors into account,
we choose the following three datasets for downstream task validation: atomization
energy, electron affinity, band gap chain (denoted as “band gap” in the main text).
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