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ChatGPT lab assistant accelerates MOF

synthesis

An algorithm analyzes synthesis datasets to provide precise predictions and instructions to lab

chemists

by Fernando Gomollón-Bel, special to C&EN

August 11, 2023

R

Credit: J. Am. Chem. Soc.

The chemistry chatbot based on ChatGPT creates an interface for assisted literature searches.

esearchers have trained ChatGPT to create a chemistry lab assistant that summarizes

information about synthesis from papers with high accuracy (J. Am. Chem. Soc. 2023,

DOI: 10.1021/jacs.3c05819). In particular, this program extracts over 26,000

parameters from peer-reviewed articles and supporting information about metal-organic

frameworks (MOFs). Once trained, the interactive chatbot is able to answer questions about the

preparation of MOFs quickly and accurately.

“We’ve always been interested in simplifying and speeding up chemical synthesis,” says Omar Yaghi

from the University of California, Berkeley, lead author of the study. The ChatGPT models mined the

supporting information of hundreds of MOF papers, where information on synthesis is unstructured

and sparse, often extended over hundreds of pages. Thus, “we developed a filtering strategy that

excludes the least relevant sections—like references, crystal coordinates, acknowledgments—

increasing the efficiency,” adds Yaghi.

Large language models, like ChatGPT, can be prone to what are called hallucinations. These are

responses that seem correct, but aren’t. The team minimized the emergence of misleading

affirmations with careful prompt engineering. “It’s a means of training ChatGPT,” says Yaghi. “We

ensure the prompt contains information . . . to help improve the response.” This approach advises
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the algorithm to recognize uncertainty, rather than fabricating fake answers. For example, when

asked about a MOF not present in the training database, the program will simply say: “I do not

know.” Additionally, this iterative approach helps researchers get structured responses such as

bulleted lists and step-by-step synthesis of many MOFs, which reference the correct sources.

This process of curation could have taken a chemist months, but ChatGPT scans and registers

synthetic procedures in a fraction of the time, says Yaghi. “It only takes one minute per paper.”

The team envisions researchers applying their publicly available ChatGPT model to other fields of

chemistry, after training it with the relevant papers and datasets. Eventually, the chatbot could

predict the outcome of chemical reactions, or propose potential synthetic routes leveraging its

knowledge and understanding of the chemical space.
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Large language models, such as the GPT series of models used in

ChatGPT, are trained using large amounts of text and can predict the

probabilities of series of words in a given language. This can be used for

a variety of applications, e.g., to generate a probable text output based

on a user input. The chemical literature also contains vast amounts of

text, and performing a comprehensive literature review and extracting

Author: ChemistryViews
Published On: August 9, 2023
Copyright: Wiley-VCH GmbH

Category: NEWS
Subject: INORGANIC
MATERIALS ORGANIC
Related society:
AMERICAN CHEMICAL SOCIETY
(ACS), USA

ChatGPT Used for Text Mining of
MOF Syntheses in the Literature

|

|

Advertisement

About Journals

The Magazine of Chemistry Europe

ADVANCED SEARCH

SEARCH '

RESEARCH Æ

EDUCATION/HISTORY Æ

INDUSTRIAL Æ EVENTS

https://www.chemistryviews.org/category/chemnews/
https://www.chemistryviews.org/category/chemnews/
https://www.chemistryviews.org/subject/inorganic/
https://www.chemistryviews.org/subject/materials/
https://www.chemistryviews.org/subject/organic/
https://www.chemistryviews.org/society/american-chemical-society-acs-usa/
https://chemistry-europe.onlinelibrary.wiley.com/
https://chemistry-europe.org/
https://chemistry-europe.org/#ce-journals
https://www.chemistryviews.org/
https://www.chemistryviews.org/advanced-search/
https://www.chemistryviews.org/category/chemevents/


8/12/23, 9:29 AM ChatGPT Used for Text Mining of MOF Syntheses in the Literature - ChemistryViews

https://www.chemistryviews.org/chatgpt-used-for-text-mining-of-mof-syntheses-in-the-literature/ 2/4

useful data and insights for a specific application quickly can be

challenging. Large language models could help with this issue.

Omar M. Yaghi, University of California, Berkeley, USA, and King

Abdulaziz City for Science and Technology, Riyadh, Saudi Arabia, and

colleagues have used ChatGPT to automate text mining and quickly

create datasets on difficult-to-aggregate research about metal-organic

frameworks (MOFs). The team curated 228 relevant peer-reviewed

research papers, and then used ChatGPT to process the relevant

sections in the papers and to extract, clean up, and organize the data.

ChatGPT successfully extracted 26,257 distinct synthesis parameters for

ca. 800 MOFs reported in the selected research articles. It mined the

synthetic conditions of the MOFs with high accuracy and very quickly.

The extracted datasets can then be used to inform predictive models,

which might help chemists to develop new MOFs. Using the data

gathered by text mining, the team created a machine-learning model

that achieved 87 % accuracy in predicting MOF experimental

crystallization outcomes. According to the researchers, the text-mining

approach can be easily transferred to other contexts with minimal

coding knowledge. Further exploration of large language models for AI-

assisted chemistry could, thus, be useful for accelerating research.

ChatGPT Chemistry Assistant for Text Mining and the Prediction of

MOF Synthesis,

Zhiling Zheng, Oufan Zhang, Christian Borgs, Jennifer T. Chayes,

Omar M. Yaghi,

J. Am. Chem. Soc. 2023.

https://doi.org/10.1021/jacs.3c05819
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‘A substantial jump’ in AI for science

"AI has transformed many other sectors of our society," said Omar Yaghi,
BIDMaP's co-director and chief scientist. "Why not transform science?"
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