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Exploring the Application of Artificial Intelligence Prediction Models
in Organic Chemistry Laboratory Teaching: A Preliminary Study

Chengzhuo Zhou, Zhaojun Xie ~
School of Materials Science and Engineering, Nankai University, Tianjin 300350, China.

Abstract: Organic chemistry laboratory is a fundamental, compulsory course in chemistry and related disciplines,
with synthesis experiments at their core. This paper introduces artificial intelligence prediction models into the teaching
of synthesis experiments in organic chemistry courses. Specifically, the ASKCOS model is applied to perform both
forward synthesis prediction and retrosynthesis prediction. The results indicate that the existing model provides reliable
predictions for the synthesis experiments covered in the curriculum, with hit rates for both forward and retrosynthesis
predictions reaching as high as 88.5%. The integration of Al prediction models into undergraduate laboratory teaching
enhances students’ understanding of organic chemical synthesis, promotes the concept of Al-assisted organic
synthesis, fosters interdisciplinary collaboration, improves teaching quality, and encourages divergent thinking, thereby
laying a strong foundation for their future research work.
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K. LWE PAJAE TR ] 4 TRIR A 1 0.6229 1 0.6662 NA NA
2,3-Z5-1-HIf . 2-BA-T AR AN 1 0.9999 1 0.9764 NA NA
34-Z A SR R W E)-2,3- A -
1-Efi i
HOm. 1,23 4-V0& M 28 52 0 NA 1 0.9779 1 0.5444
AROR HRREF. &K APOR B 5 0.0174 NA 1 0.5914 4 0.0357
A H I f SRR IR NA NA NA 1 0.3664
EE=RiA]
FALR. Za FER=ZCEEME 1 0.8609 1 0.7853 NA NA
oM. &0 TI- 2R AEm 1 0.9327 5 0.1016 1 0.8718 1 0.4297
[4.1.0]B%%
I M F UREE) A K 1 0.412 3 0.1432 1 0.5479 NA
UGB 5 0.073 4 0.0394 NA 4 0.0506
% R mERIRE K 2 0.0544 1 0.997 1 0.9087 1 0.6205
BRI, Om H R LB [N 1 0.9995 1 0.5929 1 0.9996 11 0.0143
B, WK WAL AL R L1k NA NA NA 1 0.2007
R TR R 2.1 1 0.9802 1 0.8887 4 0.0003 3 0.0589
KR LB =R LTk NA NA 1 0.9947 1 0.8167
TR =R 2Tk 1 0.9979 1 0.9745 1 0.946 1 0.8664
TRHE IR
SRFEE. BRI SAREEFRR 7% 1 0.9932 2 0.1352 1 0.9626 1 0.3621
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