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S1. Antifungal Activity Assay 

The antifungal activity against three phytopathogenic fungi (Valsa mali var. mali, 

Alternaria porri, and Botrytis cinerea) were tested using a modified method 

previously described in the literature [1-2]. All plant pathogens were purchased from 

Qingdao Agricultural University (Qingdao, China). The isolated compounds were 

separately dissolved in 95% ethanol at a concentration of 1 mg/mL. After steam 

sterilization, culture dishes (90 mm) filled with liquid PDA (potato dextrose agar) 

medium were immediately added to 1 mL of the aforementioned solution and mixed 

thoroughly; these samples constituted the experimental group (EG). The final 

concentration of each compound was 10 μg/mL (the dilution ratio was 1:100). PDA 

medium containing 1 mL of 95% ethanol was used as the control group (CG). After 

the medium was naturally cooled and solidified, the fungal strains cultured in another 

PDA culture dish (φ = 9 mm) were inoculated into the center of each dish and 

repeated three times. The treated fungus was fermented under static conditions at 

25 °C for 7 days. The final growth inhibition ratio of the samples was calculated by 

the cross patch method using the formula [(φCG–9 mm) – (φEG–9 mm)]/(φCG–9 

mm) ×100%. α-CBT-diol, which is a characteristic antifungal constituent of tobacco, 

was used as the positive control [3]. 
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Table S1: 1H and 13C NMR spectroscopic data (400 MHz, ppm in CDCl) of three known similar structures [4] to compounds 1 and 2. 

 

Position 
Compound 1 

 
Compound 2  Compound 10  Compound 11  Compound 12 

δH (J in Hz) δC (m) δH (J in Hz) δC (m) δH (J in Hz) δC (m) δH (J in Hz) δC (m) δH (J in Hz) δC (m) 
1 3.11, brs 42.9, CH 

 

4.19, brs 40.2, CH 2.57-2.63, m 47.3 2.50-2.60, m 49.0 2.58-2.72 (m) 47.0 

2a 
2.54, 

overlap 
39.1, CH2 

2.42, dd (7.1, 
18.6) 

40.4, CH2 
2.68, dd (6.8, 

18.0) 
41.9 

2.65, dd 
(6.0,18.4) 

41.4 
2.57 (dd, 6.5, 

18.0) 
42.5 

2b 
2.13, dd 

(2.1, 18.8) 
 

2.01, dd (2.0, 
18.6) 

 
2.26, dd (2.0, 

18.0) 
 

2.19, dd (2.4, 
18.4) 

 
2.12 (dd, 1.4, 

17.8) 
 

3  207.3, C  208.2, C  208.0  204.5  206.4 
4  139.9, C  135.9, C  139.5  135.7  135.9 
5  162.4, C  166.2, C  164.0  169.6  168.3 
6 7.21, s 122.8, CH 6.79, s 118.7, CH 6.89, br.s 126.7 6.38, br.s 118.4 6.40 (br.s) 123.0 
7  157.3, C  161.5, C  155.3  161.9  157.8 

8a  205.8, C 4.44, d (3.0) 65.6, CH  204.3 
4.50, dd (1.2, 

7.6) 
67.9 

2.19 (dd, 8.5, 
17.0) 

26.5 

8b         
2.45 (dd, 7.4, 

17.5) 
 

9a 
2.91, dd 

(7.5, 13.1) 
52.2, CH2 2.30, m 40.8, CH2 

2.93, dd (4.8, 
12.0) 

51.6 
2.10 (ddd, 

4.0,7.6,14.0) 
44.3 1.80-1.90 (m) 35.6 

9b 
2.54, 

overlap 
 1.29, overlap  

2.44, dd (4.0, 
12.0) 

 
1.75 (ddd, 

1.6,8.4,14.0) 
 1.50-1.70 (m)  

10 2.27, m 30.0, CH 2.19, m 30.3, CH 1.82-1.85, m 36.6 1.88-1.92 (m) 33.3 1.50-1.70 (m) 39.2 

11  71.6, C  72.5, C 
3.00, 

br.hept(6.9) 
31.4 

2.77 (br.hept, 
6.8) 

34.7 2.58-2.72 (m) 47.4 

12 1.37, s 29.8, CH3 1.26, s 29.0, CH3 1.15, d (7.2) 21.3 1.16 (d, 6.8) 21.2 3.59-3.70 (m) 66.1 
13 1.30, s 29.3, CH3 1.32, s 28.4, CH3 1.70, d (6.8) 21.5 1.19 (d, 6.8) 21.3 1.08 (d, 6.6) 16.0 
14 1.75, d (1.7) 8.3, CH3 1.68, d (1.6) 8.0, CH3 1.88, d (1.6) 8.62 1.72 (d, 1.6) 6.7 1.77 (br.s) 8.6 
15 0.72, d (7.0) 13.9, CH3 0.59, d (7.0) 15.4, CH3 1.19, d (6.4) 22.1 1.12 (d, 6.4) 20.9 1.04 (d, 6.5) 22.3 

11-OH 5.25, s  4.88, s        
8-OH   5.04, d (4.2)           
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