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CONCLUSIONS

Table 2: Summary of retrosynthetic planning results for exact match accuracy (%).

Table 4: Exact match accuracy (%) at different depths of ground truth synthetic routes.

Overview of RetroInText:  A. Multiple Step Search Model Workflow of RetroInText. B. Feature 
Embedding. The product is represented as a molecular graph and 3D geometry features. It is 
combined with text embeddings generated by ChatGPT and processed through SciBert for 
multimodal integration. C. Single Step Model Workflow. C.1. A fine-tuned MolT5 model 
generates potential reactants from the product, ranked by C.2. Evaluation Metrics. Reactants are 
evaluated using ScScore, captioning score, and prediction score to determine synthetic routes’ 
quality and feasibility. D. MolT5 transforms the product SMILES into potential reactant structures.

DATASET

Table 1: Statistics of molecules at various depths summarized from the 
RetroBench dataset.

For evaluation, we utilize the publicly available RetroBench dataset, 
which consists of 46,458 molecules for training, 5,803 for validation, 
and 5,838 for testing. The corresponding synthetic pathways for each 
molecule are extracted from the USPTO-full reaction network.

• RetroInText integrates multimodal data by combining contextual information from 
ChatGPT, molecular structure, and 3D data through MolT5, a large language model, 
for innovative retrosynthetic planning.

• Experimental results show that RetroInText outperforms existing methods on the 
RetroBench dataset, achieving state-of-the-art performance.

Table 3: Ablation study of RetroInText for exact match accuracy (%).
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Human: Describe the key transition states involved in 
the synthesis of {{products}} from the intermediates 
{{intermediates}}. Explain the structural changes and 
energy barriers for each transition state, and reply to me 
in a sentence.

0Cc1cccc(0C=C(Cl)Cl)c1

Captioning 
Score

ChatGPT: The molecule is a compound consisting of a benzenesulfonic acid 
core with chloroquinoline and chloro substituents, possessing potential 
pharmaceutical properties for anti-malarial and anti-inflammatory applications.

Text

O=C(O)c1cncc2c(O)cc(-
c3cccc(C(F)(F)F)c3)nc12

Selection

Contributions:
• We propose the RetroInText framework as a template-free approach 

for retrosynthesis prediction. When predicting subsequent steps in 
retrosynthesis, this framework integrates in-context textual 
information from previous steps.

• With RetroInText, we leverage the advantages of large language 
models (LLMs) and ChatGPT as generative models and evaluate 
reactions based on their molecular descriptions. A combination of 
textual information, molecular graphs, and 3D geometric information 
is used to select the optimal molecule in the selection phase.

• Extensive experiments demonstrate that RetroInText achieves 
competitive performance. Furthermore, RetroInText is tested in 
experiments to show its ability to predict complex reactions.


