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Synthesis and antifungal activity evaluation
of novel dehydroabietic acid-based Schiff
base derivatives for sustainable agricultural

protection

Renle Xu,? Jinhang Ma,® Luo Zhang,® Runhe Huang,? Yanqing Gao,”" ©
Wangxia Wang,¢ Zhangian Song,* Shibing Shang® and Jian Li®

Abstract

-

]

BACKGROUND: Plant diseases cause significant economic losses in global agriculture each year, and the long-term use of com-
mercial fungicides has led to serious environmental pollution and pesticide resistance. Therefore, there is an urgent need to
develop effective and eco-friendly plant-based antifungal compounds.
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llal morphological observation indicated that after treatment with 4o, the mycelium
outside, and a significant accumulation of reactive oxygen species inside. Finally, my I phy
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.088 pg/mL. The preliminary structure-activity relationship analy-
groups onto the benzene ring enhanced antifungal activity. Additionally, myce-

on the

d noticeable
lial physiological index

by 60,17%, and catalase enzyme activity significantly decreased by 94.67%. The results of molecular dynamics calculations indi-
cate that there is a strong interaction between 4o and CAT proteins, with van der Waals forces playing a major role.

CONCLUSION: This study provides theoretical support for the development of a novel plant-based antifungal compound for

agricultural protection.
© 2025 Society of Chemical Industry.

Supporting information may be found in the online version of this article.
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1 INTRODUCTION

Fusarlum head blight (FHB), caused by Fusarium graminearum, Is
one of the most serious diseases affecting wheat over the world.
It was reported that FHB was widespread, particularly in humid
and seml-humid regions which was especially severe in temper-
ate areas with humid and rainy climates.'? FHB Infection can
severely affect wheat yleld and quality. Inadequate prevention
and control may lead to reduced wheat production, and it could
vesult In crop failure In severe cases.” FHB can also produce fungal
toxins, malnly deoxynivalenol, which pose significant threats to
humans and animals.” In severe cases, consuming infected wheat
can cause acute polsoning symptoms, Including dizziness, fever,
nausea, and dlarthea, Common strategles to prevent and control
FHR Inchude selecting disease-resistant varleties, proper dralnage,
Irrigation, and chemical control, Among them, traditional chemi-
cal pesticide Is simple and quick-acting, but It can lead to the
development of resistance,™” slgnificant environmental pollution
(e.g, soll and water contamination), and ecologlcal Imbalances
which cause harm to non-target organisms (eg. bees and

earthworms).”® For example, carbendazim exhibited broad-
spectrum fungicidal activity, F. graminearum has developed resis-
tance to carbendazim in some regions with its frequent use,
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