
Advances in Peer-Led Learning 

  

 

 

Testing the Reliability of ChatGPT in Providing Spectral 

Information of Organic Molecules 

Ana Fraiman* 
Department of Chemistry  
Northeastern Illinois University  
Chicago, Illinois 60625 
a-fraiman@neiu.edu  
 

Paola Barron, Brooke Dorsey 
University of Texas at El Paso 
 

Sofia A. Delgado 
Yale University 
 

Emanuel Sanchez 
University of Texas Rio Grande Valley  
 

 

 

 

 

 

 

Recommended Citation 

Fraiman, A., Barron, P., Dorsey, B., Delgado, S.A., & Sanchez, E. (2024). Testing the 

reliability of ChatGPT in providing spectral information of organic molecules. Advances in 

Peer-Led Learning, 4, 69-108. Online at https://doi.org/10.54935/apll2024-01-07-69 

Number 4 Fall 2024 Article 7 

This work is licensed under a Creative 

Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License 

 

mailto:a-fraiman@neiu.edu
https://doi.org/10.54935/apll2024-01-07-69
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


 

Testing the Reliability of ChatGPT in 

Providing Spectral Information 

Ana Fraiman*, Paola Barron, Brooke Dorsey, Sofia A. Delgado,  
& Emanuel Sanchez  
 

Department of Chemistry  
Northeastern Illinois University  
Chicago, Illinois 60625 
a-fraiman@neiu.edu 

 

Abstract 

ChatGPT has emerged as a tool for predicting Hydrogen-1 Nuclear Magnetic Resonance 

(1HNMR), Infrared (IR), and Mass Spectrometry (MS) spectra. In order to rely on ChatGPT 

as a tool, a proof of concept for its application was essential. Having the ChatGPT outputs be 

validated by experimental data and databases (SDBS) has proven valuable for future uses. By 

inference, ChatGPT spectra output can be used to design problems without interference of 

copyright infringement of existing databases. 
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The development of ChatGPT 

Technology is rapidly advancing in education and expanding across various domains, 

encompassing cell phones, smartwatches, computers, and nearly all digital technologies. This 

progress has played a pivotal role in driving innovation for an Organic Chemistry II workbook, 

largely attributed to the contributions of the Chat Generative Pre-Trained Transformer 

(ChatGPT). ChatGPT is an artificial intelligence (AI) language model developed by OpenAI, 

a prominent AI research company (OpenAI, 2022). It made its debut on November 30, 2022, 

and has swiftly gained popularity due to its accessibility and prompt responses.  

ChatGPT serves as a valuable resource for addressing a wide range of inquiries posed 

(OpenAI, 2022). It excels in providing information on specific topics, assisting with essay 

writing, and even aiding in coding tasks. We address here how the outputs for spectroscopy 

can be provided by ChatGPT.   
 

Previous applications of ChatGPT in chemistry 

Since the introduction of ChatGPT, a variety of applications for artificial intelligence 

have emerged. Recently, these studies have looked at applications in higher education. With 

the integration of technology in the classroom increasing rapidly over the past few years, it is 

only natural that generative AI becomes a tool for students (Leon & Vidhani, 2023). AI can 

be used as an aid to help a student further understand or check their assignment for errors 

(Castro Nascimento & Pimentel, 2023). Perhaps the discipline most obviously impacted by 

the emergence of ChatGPT is computer science, as students and professionals alike can refer 

to it as a resource for writing code more efficiently, as well as cybersecurity (Hörnemalm, 

2023). The use of ChatGPT as a “discussion partner” when completing coursework could be 

helpful in any field (Malinka et al., 2023).  ChatGPT has shown it can be useful in helping 

students perform by explaining some calculations and providing assistance in written 

chemistry laboratory reports (Humphry & Fuller, 2023). 

Although AI proves to have many benefits when incorporated into higher education, 

there are also concerns about its usage. Namely, there is an ethical concern of academic 

dishonesty from students who may take advantage of the ease with which they can obtain 

assistance from ChatGPT (Rawas, 2024; Terry, 2023). In educational matters, ChatGPT has 

been seen as a supplemental learning tool for students to assist them in learning general 

chemistry concepts as well as in other disciplines (Emenike & Emenike, 2023; Rawas, 2024). 

Previous work has used ChatGPT to develop practice problems for general chemistry 

(Humphry & Fuller, 2023; Christiansen, 2024).  
 

Testing ChatGPT for spectroscopy practice problems 

Preliminary data showed that ChatGPT could correctly predict spectra characteristics 

for some molecules. The aim of this project is to authenticate ChatGPT's capability to provide 
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the same information for various molecules and ascertain whether its data output aligned with 

experimentally collected spectra. 

 
Figure 1. ChatGPT aids Spectroscopy. Visual representation of the use of ChatGPT to provide textual 

information of various spectra for use in the creation of the PLTLIS Organic Chemistry II workbook. The 

spectra shown above were experimentally collected to validate the textual output provided by ChatGPT that 

can be used for the new workbook. 
 

To test the capabilities and limits of the free version of ChatGPT, the AI model was 

prompted to provide spectra data of target molecules in an attempt to validate its information. 

The spectral information will be used for the construction of spectroscopy practice problems 

for a second semester Organic Chemistry workbook without the infringement of copyright 

spectral data. This new Organic Chemistry II workbook will be a sequel to the Organic 

Chemistry I workbook (Fioramonti, et al., 2018).  

ChatGPT proves to be a tool for spectral information. In Infrared (IR) and Mass 

Spectrometry (MS) ChatGPT provides the prominent peaks for the compound of interest and 

guides how to interpret these spectra for eleven compounds (see Appendix, Figures 1-33). 

ChatGPT provides a numerical description of prominent peaks that were expected in the 

spectra and explains what parts of the chemical structure were responsible for these peaks and 

why. For Nuclear Magnetic Resonance (NMR), ChatGPT provides the expected chemical 

shifts and explanations for the splitting of the signal. ChatGPT provided numerical 

information for the spectra. We wanted to compare the information provided for IR, MS, and 

Hydrogen-1 Nuclear Magnetic Resonance (1HNMR) spectra in the selected compounds to 

database information. The Spectral Database for Organic Compounds (SDBS) (AIST) was 
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employed as a dependable source of data especially for MS, as our team did not have access to 

an MS instrument. Additionally, seven of the eleven compounds were analyzed 

experimentally and were selected by availability in the lab for Fourier Transformation Infrared 

(FTIR) (Agilent Technologies Cary 630 FTIR) and HNMR (Bruker 400 MHz Advance Core 

HNMR Spectrometer) spectroscopic analyses to compare the information provided by 

ChatGPT. The comparison of the outcomes of these experiments facilitated a comprehensive 

evaluation of the AI model's capabilities and accuracy in spectroscopy.  

When comparing the experimental IR data collected with the major peaks and peak 

shapes provided by ChatGPT, there are minimal differences. While the experimental data has 

a set placement for the peaks, ChatGPT provides a range of values where that peak could be 

found. The absorption and the intensity of the peak in the experimental data was always within 

the range provided by ChatGPT. This observation is represented in Figure 1 for benzoic acid.  

 

 

 

 

 

 

 

 

 

 

 

 

Fraiman, et al.                                                   72    

 



Figure 1. (A) Chemical structure of Benzoic Acid. (B) Experimental spectra of Benzoic Acid. (C) Summary: 

Textual output from ChatGPT-4 for prominent peaks of Benzoic Acid spectra. See Appendix for full textual 

output from ChatGPT for Benzoic Acid and other compounds. 
 

Developing the Organic Chemistry II workbook 

The Organic Chemistry II workbook will be composed with the specific content for 

Organic Chemistry II. This workbook is constructed with the input of Peer Leaders and 

guided by professors. The purpose of this workbook is to help practitioners have access to 

open-ended problems different from the problems available at the end of each chapter in a 

textbook.  

Providing a structured workbook facilitates a structured workshop conducted by Peer 

Leaders. Spectroscopy is not usually covered until the second semester of Organic Chemistry 

at The University of Texas at El Paso and Northeastern Illinois University, although some 

institutions may include spectroscopy in the first semester. Organic Chemistry is notorious 

for being a complex topic and with the proper facilitation for Peer Leaders, the making and 

use of a workbook allows the best opportunities for students to reach the highest possible 

understanding of the subject. This has been seen with the existence of several workbooks and 

in the use of the Organic Chemistry I workbook (Fioramonti, et al., 2018). Our interest is to 

extend this to students in Organic Chemistry II by creating a workbook for the second course. 

We are going to utilize ChatGPT for spectral information in the development of practice 

problems for the Organic Chemistry II workbook. 
 

Conclusion 

ChatGPT provides reliable numerical data for MS, NMR and IR spectra of organic 

compounds. After successfully completing the proof of concept for ChatGPT for numerous 

compounds by comparing experimental and database data with the information provided by 
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ChatGPT, it will be used as a source of spectral information for the Organic Chemistry II 

workbook currently in development for PLTLIS. 

ChatGPT is a resource that provides numerical spectra data that can then be used for 

writing the Organic Chemistry II workbook without copyright infringement. The Generative 

AI provides details such as the expected range, shape, and intensity of the important peaks in 

the desired spectra in textual output. This data could then be used to create a variety of 

practice problems.  

After establishing the reliability of the outputs provided by ChatGPT for prominent 

spectra peaks, we propose that this AI tool could prove valuable in many applications, 

including for students. The ability of ChatGPT to provide accurate textual information about 

various spectra could allow students to use the generative AI as a tool to facilitate spectra 

interpretation. Furthermore, having established a proof of concept to determine the reliability 

of ChatGPT, the provided spectral information can be used across all the different topics in 

organic chemistry.   
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Appendix  

Figures S1-S33 - Full Output from ChatGPT of Eleven Compounds 
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