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A APPENDIX

A.1 FULL RESULTS ON 27 TASKS FOR THE SIDER DATASET

Sider (↑) llama-3.1 Galactica Series OpenAI
llama-3.1-8B llama-3.1-8B-instruct galactica-6.7b galactica-30b Small Large

cardiac disorders 64.70 ± 0.04 64.78 ± 0.04 62.50 ± 0.03 63.63 ± 0.03 62.07 ± 0.02 62.96 ± 0.03
neoplasms benign, malignant and unspecified (incl cysts and polyps) 55.97 ± 0.03 57.06 ± 0.03 59.96 ± 0.04 60.35 ± 0.03 61.82 ± 0.02 63.19 ± 0.02

hepatobiliary disorders 57.09 ± 0.03 62.02 ± 0.03 63.32 ± 0.03 63.41 ± 0.03 60.39 ± 0.02 58.27 ± 0.02
metabolism and nutrition disorders 54.61 ± 0.02 55.36 ± 0.03 55.25 ± 0.02 51.85 ± 0.02 57.97 ± 0.02 54.66 ± 0.02

product issues 67.43 ± 0.14 66.85 ± 0.12 60.79 ± 0.11 66.60 ± 0.11 63.00 ± 0.06 73.50 ± 0.06
eye disorders 58.26 ± 0.03 59.14 ± 0.02 58.00 ± 0.03 59.27 ± 0.03 66.33 ± 0.03 69.47 ± 0.03
investigations 63.80 ± 0.06 66.57 ± 0.06 62.53 ± 0.04 60.74 ± 0.04 62.53 ± 0.04 75.76 ± 0.04

musculoskeletal and connective tissue disorders 60.42 ± 0.03 64.86 ± 0.05 63.13 ± 0.03 68.59 ± 0.03 64.24 ± 0.03 68.94 ± 0.02
gastrointestinal disorders 65.68 ± 0.04 66.74 ± 0.04 67.95 ± 0.05 71.16 ± 0.03 71.81 ± 0.04 61.50 ± 0.04

social circumstances 59.24 ± 0.03 56.07 ± 0.03 53.14 ± 0.04 53.34 ± 0.04 55.29 ± 0.04 59.18 ± 0.03
immune system disorders 62.75 ± 0.02 62.84 ± 0.03 58.61 ± 0.02 61.73 ± 0.03 63.03 ± 0.03 61.43 ± 0.03

reproductive system and breast disorders 66.16 ± 0.03 67.11 ± 0.02 64.65 ± 0.04 67.45 ± 0.03 73.53 ± 0.03 70.72 ± 0.03
general disorders and administration site conditions 57.87 ± 0.07 59.72 ± 0.08 72.48 ± 0.06 65.98 ± 0.04 55.14 ± 0.04 71.21 ± 0.04

endocrine disorders 60.60 ± 0.03 59.23 ± 0.03 68.71 ± 0.03 68.96 ± 0.03 71.79 ± 0.02 56.86 ± 0.04
surgical and medical procedures 56.95 ± 0.06 56.15 ± 0.07 58.51 ± 0.05 63.14 ± 0.04 53.76 ± 0.03 53.73 ± 0.04

vascular disorders 58.03 ± 0.04 56.59 ± 0.03 59.23 ± 0.04 56.34 ± 0.03 57.92 ± 0.03 60.71 ± 0.03
blood and lymphatic system disorders 66.64 ± 0.04 76.29 ± 0.04 73.04 ± 0.03 72.33 ± 0.03 73.40 ± 0.02 72.13 ± 0.03
skin and subcutaneous tissue disorders 77.53 ± 0.08 76.68 ± 0.09 61.90 ± 0.09 58.69 ± 0.07 58.59 ± 0.04 59.83 ± 0.06

congenital, familial and genetic disorders 59.01 ± 0.04 61.69 ± 0.03 59.19 ± 0.03 62.88 ± 0.04 64.68 ± 0.03 65.23 ± 0.03
infections and infestations 63.22 ± 0.02 63.97 ± 0.03 62.97 ± 0.02 63.96 ± 0.02 63.20 ± 0.03 61.58 ± 0.03

respiratory, thoracic and mediastinal disorders 64.67 ± 0.03 64.95 ± 0.04 64.00 ± 0.03 62.86 ± 0.03 59.60 ± 0.03 63.94 ± 0.03
psychiatric disorders 58.99 ± 0.03 55.61 ± 0.03 58.84 ± 0.03 56.48 ± 0.03 63.94 ± 0.03 67.14 ± 0.03

renal and urinary disorders 59.53 ± 0.03 62.42 ± 0.02 64.17 ± 0.03 60.83 ± 0.03 76.31 ± 0.03 66.75 ± 0.03
pregnancy, puerperium and perinatal conditions 64.33 ± 0.06 67.32 ± 0.07 56.87 ± 0.06 65.77 ± 0.05 61.29 ± 0.03 54.64 ± 0.05

ear and labyrinth disorders 51.90 ± 0.02 54.79 ± 0.02 54.12 ± 0.02 53.64 ± 0.03 58.36 ± 0.02 53.42 ± 0.02
nervous system disorders 66.43 ± 0.06 70.90 ± 0.05 69.05 ± 0.05 70.94 ± 0.04 78.07 ± 0.05 70.63 ± 0.05

injury, poisoning and procedural complications 55.56 ± 0.03 57.37 ± 0.03 57.57 ± 0.03 63.33 ± 0.02 61.97 ± 0.03 62.49 ± 0.02

Average Performance 61.38 ± 0.04 62.71 ± 0.04 61.87 ± 0.04 62.75 ± 0.04 63.70 ± 0.03 63.70 ± 0.03

Table 3: 27 Tasks Performance Comparison for the SIDER Dataset.

A.2 SMILES-ONLY REPRESENTATION COMPARISON ON 6 DATASETS

Classification BBBP (↑) Bace (↑) Clintox (↑)
Smiles only ChemThinker Smiles only ChemThinker Smiles only ChemThinker

llama-3.1-8B 67.73 ± 1.13 75.80 ± 0.95 75.16 ± 1.46 77.80 ± 2.97 99.68 ± 0.09 98.67 ± 2.11
llama-3.1-8B-instruct 69.22 ± 0.84 77.04 ± 1.00 75.32 ± 1.47 77.43 ± 1.89 99.33 ± 0.12 99.11 ± 0.42

galactica-6.7b 69.17 ± 1.12 74.94 ± 0.74 74.56 ± 1.86 78.88 ± 2.16 100.00 ± 0.00 99.93 ± 0.05
galactica-30b 68.57 ± 1.63 72.57 ± 1.32 77.37 ± 1.18 79.98 ± 2.67 99.99 ± 0.02 100.00 ± 0.00

text-embedding-3-small 71.54 ± 3.74 71.89 ± 1.36 75.96 ± 0.92 77.24 ± 1.65 99.64 ± 0.06 99.49 ± 0.07
text-embedding-3-large 71.65 ± 3.08 75.50 ± 1.26 77.31 ± 1.77 78.18 ± 0.96 99.86 ± 0.00 99.38 ± 0.09

Table 4: Classification results for BBBP, Bace, and Clintox datasets.

Regression ESOL (↓) FreeSolv (↓) Lipophilicity (↓)
Smiles only ChemThinker Smiles only ChemThinker Smiles only ChemThinker

llama-3.1-8B 1.53 ± 0.03 0.49 ± 0.05 4.01 ± 0.73 2.27 ± 0.84 0.93 ± 0.02 0.74 ± 0.05
llama-3.1-8B-instruct 1.55 ± 0.03 0.44 ± 0.01 4.29 ± 0.93 2.01 ± 0.37 0.93 ± 0.02 0.73 ± 0.03

galactica-6.7b 1.69 ± 0.07 0.53 ± 0.25 4.58 ± 1.62 2.39 ± 1.39 0.89 ± 0.02 0.66 ± 0.02
galactica-30b 1.39 ± 0.02 0.55 ± 0.24 7.79 ± 1.34 2.22 ± 0.74 0.87 ± 0.03 0.73 ± 0.03

text-embedding-3-small 3.29 ± 0.09 0.50 ± 0.08 3.65 ± 0.23 2.43 ± 0.60 0.91 ± 0.01 0.77 ± 0.01
text-embedding-3-large 2.11 ± 0.10 0.48 ± 0.02 3.73 ± 0.83 2.35 ± 0.63 0.87 ± 0.01 0.79 ± 0.02

Table 5: Regression results for ESOL, FreeSolv, and Lipophilicity datasets.
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A.3 EXAMPLE OF MOLECULAR INSIGHTS REPORT

We take the SMILES ”CC(N)COc1c(C)cccc1C” as an example to generate a molecular insight report,
showcasing the detailed analysis produced by our framework.

Figure 5: Molecular Insights from General Molecular Thinking.
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Figure 6: Molecular Insights from Intuition-Driven Thinking.
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Figure 7: Molecular Insights from Intuition-Driven Thinking.

Figure 8: Molecular Insights from Task Specific Thinking.
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