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Abstract: [ Objective ] To design and develop rosin based drug molecules with good environmental
compatibility and low cytotoxicity for the spread of crop diseases and epidemics, and preliminarily explore their
mode of action of target compound. [Method] Dehydroabietic acid and 1,2,4-triazole rings were organically
assembled through Schiff base groups using the principle of active substructure splicing. The mycelial growth rate

method was used to measure the antifungal activity of the target compound against five plant fungi named lalsa
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mali, Colletotrichum orbiculare, Fusarium graminearum, Sclerotinia sclerotiorum and Gaeumannomyces graminis.
The ultrastructure of mycelium was observed via scanning electron microscope (SEM), transmission electron
microscope (TEM) and confocal laser scanning microscope (CLSM). The mode of action of compound 3f on V.
mali was explorated through the measurement of physiological and biochemical indicators and molecular docking.

[Result] 22 novel dehydroabietyl-1,2,4-triazole-schiff based derivatives were designed and synthesized. The in
vitro activity menasurement showed that compound 3f had good antifungal activity against V. mali (ECso = 0.537
pg/mL), significantly better than the positive control fluconazole (ECso = 4.689 pg/mL). The in vivo antifungal
activity results indicated that compound 3f had a good protective effect on apple branches (61.57% -92.16%),
slightly lower than fluconazole (85.17% -100%). The observation results of mycelium ultrastructure showed that
compound 3f hindered the growth of mycelium and severely damaged the cell membrane, mitochondria, and other
cellular structures of V. mali. The staining results further indicated that the mycelia treated with compound 3f
produced the accumulation of reactive oxygen species (ROS) and changes in mitochondrial membrane potential.
The results of physiological and biochemical tests showed that compound 3f significantly reduced the activities of
CYP51, SOD, and CAT (59.70%, 76.9%, and 67.86%, respectively), resulting in the change of permeability of the
cell membrane, and the accumulation of ROS. The molecular docking results indicated that there was a strong
binding energy between compound 3f and CYPS51 (-11.18 kcal/mol), SOD (-9.25 kcal/mol), and CAT (-8.79
kcal/mol). Compound 3f formed hydrophobic interactions with proline and valine, forming hydrogen bonds with
histidine and arginine, leading to a decrease in the activity of CYP51, SOD, and CAT. [ Conclusion]The preparation
of dehydroabietyl-1,2,4-triazole derivatives based on carboxyl modification could achieve effective prevention and

control of ¥ mali, and CYP51, SOD and CAT were potential mode of action for these compounds.
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