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NMR data for salicifoliol (1) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C). 

 

 

Position δH, mult (J in Hz) δC, type COSY HMBC ROESY 

1  130.8, C    

2 6.88 (d, 1.9) 108.6, CH 6 4,6,7 3-OMe,7 

3  147.1, C    

3-OMe 3.91 (s) 56.1, CH3  3 2 

4  146.0, C    

4-OH 5.65 (s)   4,5,6  

5 6.90 (d, 8.1) 114.6, CH 6 1,3  

6 6.80 (dd, 8.1, 1.9) 119.3, CH 2,5 2,4,7 7 

7 4.62 (d, 6.9) 86.3, CH 8 1,2,6,8,9,11 2,6,8 

8 
3.12 (dddd, 9.1, 6.9, 

6.9, 2.2)  
48.3, CH 

7,9a,9b, 
11 

1,7,11,10,12 6,9a,11 

9a 4.50 (dd, 9.7, 6.9) 
70.0, CH2 

8, 9b 7,8,10,11 8 

9b 4.34 (dd, 9.7, 2.2) 8, 9a 7,8,10,11  

10  178.3, C    

11 
3.44 (ddd, 9.1, 9.0, 
3.8) 

46.2, CH 
8,12a, 
12b 

7,8,9,10,12 8, 12a 

12a 4.35 (dd, 9.1, 9.0) 
70.1, CH2 

11,12b 8,10,11 11 

12b 4.18 (dd, 9.1, 3.8) 11,12a 8,10,11  
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1H NMR spectrum of salicifoliol (1) in CDCl3 

 

13C NMR spectrum of salicifoliol (1) in CDCl3   
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COSY spectrum of salicifoliol (1) in CDCl3   

 

HSQC spectrum of salicifoliol (1) in CDCl3   
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HMBC spectrum of salicifoliol (1) in CDCl3   

 

ROESY spectrum of salicifoliol (1) in CDCl3   
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NMR data for (+)-pinoresinol (2) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C); wweak correlation. 

 

  

Position δH, mult (J in Hz) δC, type COSY HMBC ROESY 

1  132.9, C    

2 6.90 (d, 1.9) 108.8, CH 6 4,6,7 3-OMe,7,8 

3  146.9, C    

3-OMe 3.88 (s) 56.0, CH3  3 2 

4  145.3, C    

4-OH 5.80 (br s)     

5 6.88 (d, 8.0) 114.4, CH 6 1,3  

6 6.81 (dd, 8.0, 1.9) 119.1, CH 2,5 2,4,7 7,8 

7 4.74 (d, 4.3) 86.0, CH 2,6,8 1,2,6,8,9 2,6,8,9b 

8 3.11 (m) 54.2, CH 7,9a,9b 1,7,9,7',8',9' 2,6,7,9a 

9a 4.25 (m) 
71.7, CH2 

8, 9b 1w,7,8,7' 8,9b 

9b 3.89 (dd, 9.3, 3.7) 8, 9a 1w,7,8,7' 7,9a 

1'  132.9, C    

2' 6.90 (d, 1.9) 108.8, CH 6' 4',6',7' 3'-OMe,7',8' 

3'  146.9, C    

3'-OMe 3.88 (s) 56.0, CH3  3' 2' 

4  145.3, C    

4'-OH 5.80 (br s)     

5' 6.88 (d, 8.0) 114.4, CH 6' 1',3'  

6' 6.81 (dd, 8.0, 1.9) 119.1, CH 2',5' 2',4',7' 7',8' 

7' 4.74 (d, 4.3) 86.0, CH 2',6',8' 1',2',6',8',9' 2',6',8',9’b 

8' 3.11 (m) 54.2, CH 7', 9'a, 9'b 1',7',9',7,8,9 2',6',7',9’a 

9'a 4.25 (m) 
71.7, CH2 

8', 9'b 1'w,7',8',7 8',9'b 

9'b 3.89 (dd, 9.3, 3.7) 8', 9'a 1'w,7',8',7 7',9'a 
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1H NMR spectrum of (+)-pinoresinol (2) in CDCl3   

 

13C NMR spectrum of (+)-pinoresinol (2) in CDCl3   
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COSY spectrum of (+)-pinoresinol (2) in CDCl3   

 

HSQC spectrum of (+)-pinoresinol (2) in CDCl3   
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HMBC spectrum of (+)-pinoresinol (2) in CDCl3   

 

ROESY spectrum of (+)-pinoresinol (2) in CDCl3   
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NMR data for (+)-eudesmin (3) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C); binterchangeable signal. 

 

 

  

Position δH, mult (J in Hz) δC, type COSY HMBC ROESY 

1  133.7, C    

2 6.91 (d, 1.8) 109.4, CH 6,7 1,4,6,7 3-OMe,7,8 

3  149.3, C    

3-OMe 3.90 (s) 56.09b, CH3  3 2 

4  148.8, C    

4-OMe 3.87 (s) 56.06b, CH3  4 5 

5 6.85 (d, 8.1) 111.2, CH 6 1,3 4-OMe,7,8 

6 6.88 (dd, 8.1, 1.8) 118.4, CH 2,7 2,4,7 7,8,9a 

7 4.76 (d, 4.3) 85.9, CH 2,6,8 1,2,6,8,9 2,6,8,9b 

8 3.11 (m) 54.3, CH 7,9a,9b 1,7,9,7',8',9' 2,6 

9a 4.26 (m) 
71.9, CH2 

8, 9b 7,8,7' 2,6,8 

9b 3.89 (dd, 9.4, 4.2) 8, 9a 7,8,7' 7 

1'  133.7, C    

2' 6.91 (d, 1.8) 109.4, CH 7' 1',4',6',7' 3'-OMe,7',8' 

3'  149.3, C    

3'-OMe 3.90 (s) 56.09b, CH3  3' 2' 

4  148.8, C    

4'-OMe 3.87 (s) 56.06b, CH3  4' 5' 

5' 6.85 (d, 8.1) 111.2, CH  1',3' 4'-OMe,7',8' 

6' 6.88 (dd, 8.1, 1.8) 118.4, CH 7' 2',4',7' 7',8',9'a 

7' 4.76 (d, 4.3) 85.9, CH 2',6',8' 1',2',6',8',9' 2',6',8',9'b 

8' 3.11 (m) 54.3, CH 7',9'a,9'b 1',7',9',7,8,9 2',6' 

9'a 4.26 (m) 
71.9, CH2 

8', 9'b 7',8',7 2',6',8' 

9'b 3.89 (dd, 9.4, 4.2) 8', 9'a 7',8',7 7' 
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1H NMR spectrum of (+)-eudesmin (3) in CDCl3 

 

13C NMR spectrum of (+)-eudesmin (3) in CDCl3 
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COSY spectrum of (+)-eudesmin (3) in CDCl3   

 

HSQC spectrum of (+)-eudesmin (3) in CDCl3   
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HMBC spectrum of (+)-eudesmin (3) in CDCl3   

 

ROESY spectrum of (+)-eudesmin (3) in CDCl3   
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NMR data for (+)-phillygenin (4) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C);  b,cinterchangeable signals;      

wweak correlation. 

      

 

 

 

Position δH, mult (J in Hz) δC, type COSY HMBC ROESY 

1  133.1, C    

2 6.90 (d, 1.8) 109.4, CH 6 4,6,7 3-OMe,7,8 

3  146.8, C    

3-OMe 3.91 (s) 56.11b, CH3  3 2 

4  145.4, C    

4-OH 5.60 (s)   3,4,5  

5 6.89 (d, 8.0) 114.4, CH 6 1,3  

6 6.82 (dd, 8.0, 1.8) 119.1, CH 2,5 2,4,7 7,8 

7 4.74 (d, 4.5) 86.0, CH 8 2,9 2,8,9b 

8 3.11 (m) 54.32c, C 7,9a,9b 7w,8' w 2,7,9a,9b 

9a 4.26 (m) 
71.9, CH2 

8,9b 7,8,7' 2,8 

9b 3.89 (m) 8,9a 7,8,7' 7,8 

1'  133.7, C    

2' 6.91 (d, 1.8) 108.7, CH 6’ 4',6',7' 3'-OMe,7',8' 

3'  149.3, C    

3'-OMe 3.90 (s) 56.11b, CH3  3' 2' 

4  148.8, C    

4'-OMe 3.88 (s) 56.08b, CH3  4' 5' 

5' 6.84 (d, 8.2) 111.2, CH 6’ 1',3'  

6' 6.87 (dd, 8.2, 1.8) 118.4, CH 2’,5’ 2',4',7' 7',8' 

7' 4.76 (d, 4.5) 85.9, CH 8' 2',9'  

8' 3.10 (m) 54.31c, C 7',9'a,9'b 7'w,8w 2',7',9'a,9'b 

9'a 4.25 (m) 
71.8, CH2 

8',9'b 7',8',7 2',8' 

9'b 3.87 (m) 8',9'a 7',8',7 7',8' 
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1H NMR spectrum of (+)-phillygenin (4) in CDCl3  

 

13C NMR spectrum of (+)-phillygenin (4) in CDCl3   
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COSY spectrum of (+)-phillygenin (4) in CDCl3   

 

HSQC spectrum of (+)-phillygenin (4) in CDCl3   
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HMBC spectrum of (+)-phillygenin (4) in CDCl3   

 

ROESY spectrum of (+)-phillygenin (4) in CDCl3   
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NMR data for (+)-5,5'-dibromopinoresinol (5) in CDCl3a 

Position δH (mult, J in Hz) δC, type COSY HMBC ROESY 

1  133.3, C    

2 6.83 (d, 1.8) 108.0, CH 6,7 1,3,4,5,6,7 3-OMe,7,8,9a 

3  147.6, C    

3-OMe 3.92 (s) 56.6, CH3  3 2 

4  142.9, C    

4-OH b     

5  108.4, C    

6 7.06 (dd, 1.8, 0.5) 122.3, CH 2,7 2,3,4,5,7 7,8,9a 

7 4.75 (d, 4.2) 85.4, CH 2,6,8 1,2,6,8,9 2,6,8,9b 

8 3.11 (m) 53.9, CH 7, 9a, 9b 1,7,9,7',8',9' 2,6,7,9a 

9a 4.27 (m) 
71.8, CH2 

8, 9b 1,7,8,7' 2,6,8,9b 

9b 3.90 (dd, 9.3, 3.6) 8, 9a 7,7' 7 

1'  133.3, C    

2' 6.83 (d, 1.8) 108.0, CH 6',7' 1',3',4',5',6',7' 3'-OMe,7',8',9'a 

3'  147.6, C    

3'-OMe 3.92 (s) 56.6, CH3  3' 2' 

4'  142.9, C    

4'-OH b     

5'  108.4, C    

6' 7.06 (dd, 1.8, 0.5) 122.3, CH 2',7' 2',3',4',5',7' 7',8',9'a 

7' 4.75 (d, 4.2) 85.4, CH 2',6',8' 1',2',6',8',9' 2',6',8',9'b 

8' 3.11 (m) 53.9, CH 7', 9'a, 9'b 1',7',9',7,8,9 2',6',7',9'a 

9'a 4.27 (m) 
71.8, CH2 

8', 9'b 1',7',8',7 2',6',8' 

9'b 3.90 (dd, 9.3, 3.6) 8', 9'a 7',7 7' 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C); bsignal not observed. 
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1H NMR spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3   

 

13C NMR spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3   
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COSY spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3   

 

HSQC spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3   
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HMBC spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3 

 

ROESY spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCl3 
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NMR data for (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C). 

 

Position δH, mult (J in Hz) δC, type COSY HMBC ROESY 

1  139.9, C    
2 6.98 (d, 1.9) 110.0, CH 6 4,6,7 3-OMe,7,8 
3  151.4, C    
3-OMe 3.83 (s) 55.9, CH3  3 2 
4  139.3, C    
5 6.99 (d, 8.1) 123.0, CH 6 1,3  
6 6.88 (dd, 8.1, 1.9) 118.0, CH 2,5 2,4,7 7,8,9a 
7 4.80 (d, 4.3) 85.7, CH 8 1,2,6,8,9 2,6,8,9b 
8 3.09 (m) 54.4, C 7, 9a, 9b 1,7,7',8',9 2,6,7,9a,9b 
9a 4.28 (m) 

72.0, CH2 
8, 9b 7,8,7',8' 6,8 

9b 3.93 (dd, 9.3,3.6) 8, 9a 7,8,7',8' 2,6,7 
10  170.5, C    
11 2.46 (s) 47.7, CH2  10,12,13 13 
12  31.2, C    
13 1.14 (s) 29.7, CH3  11,12,13 11 
1'  139.9, C    
2' 6.98 (d, 1.9) 110.0, CH 6' 4',6',7' 3'-OMe,7',8' 
3'  151.4, C    
3'-OMe 3.83 (s) 55.9, CH3  3' 2' 
4'  139.3, C    
5' 6.99 (d, 8.1) 123.0, CH 6’ 1',3'  
6' 6.88 (dd, 8.1, 1.9) 118.0, CH 2',5’ 2',4',7' 7',8',9'a 
7' 4.80 (d, 4.3) 85.7, CH 8' 1',2',6',8',9' 2',6',8', 9'a,9'b 
8' 3.09 (m) 54.4, C 7', 9'a, 9'b 1',7',7,8,9 2',6',7' 
9'a 4.28 (m) 

72.0, CH2 
8', 9'b 7',8',7,9 6',8' 

9'b 3.93 (dd, 9.3,3.6) 8', 9'a 7',8',7,8 2',6',7' 
10'  170.5, C    
11' 2.46 (s) 47.7, CH2  10',12',13' 13' 
12'  31.2, C    
13' 1.14 (s) 29.7, CH3  11',12',13' 11' 
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1H NMR spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   

 

13C NMR spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   
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COSY spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   

 

HSQC spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   
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HMBC spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   

 

ROESY spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3   
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NMR data for (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3a 

aSpectra recorded at 25 °C (800 MHz for 1H and 200 MHz for 13C); wweak correlation. 

 

 

Position δH, mult (J in Hz) δC, type  COSY HMBC ROESY 

1  139.8, C    

2 6.97 (d, 1.9) 110.1, CH 6 4,6,7 3-OMe,7, 8 

3  151.5, C    

3-OMe 3.82 (s) 56.1, CH3  2w,3 2 

4  139.7, C    

5 6.98 (d, 8.3) 122.8, CH 6 1,3  

6 6.88 (dd, 8.3, 1.9) 118.1, CH 2,5 2,4,7 7,8,9a 

7 4.80 (d, 4.3) 85.7, CH 2,6,8 1,2,6,8,9 2,6,8,9b 

8 3.10 (m) 54.5, CH 7, 9a, 9b 1,7,7',8' 2,6,9a 

9a 4.28 (m) 
72.0, CH2 

8, 9b 1,7,8,2' 6,8,9b 

9b 3.94 (dd, 9.4, 3.6) 8, 9a 1,7,8,2' 7,9a 

10  177.0, C    

11  39.2, C    

12 1.36 (s) 27.4, CH3  10, 11,12  

1'  139.8, C    

2' 6.98 (d, 1.9) 110.1, CH 6’ 4',6',7' 3-OMe,7, 8 

3'  151.5, C    

3'-OMe 3.82 (s) 56.1, CH3  2'w,3' 2' 

4'  139.7, C    

5' 6.97 (d, 8.3) 122.8, CH 6’ 1',3'  

6' 6.88 (dd, 8.3, 1.9) 118.1, CH 2’,5’ 2',4',7' 7',8',9'a 

7' 4.80 (d, 4.3) 85.7, CH 2',6',8' 1',2',6',8',9' 2',6',8',9'b 

8' 3.10 (m) 54.5, CH 7', 9'a, 9'b 1',7',7,8 2',6',9'a 

9'a 4.28 (m) 
72.0, CH2 

8', 9'b 1',7',8',2 6',8', 9'b 

9'b 3.94 (dd, 9.4, 3.6) 8', 9'a 1',7',8',2 7',9'a 

10'  177.0, C    

11'  39.2, C    

12' 1.36 (s) 27.4, CH3  10', 11',12'  



 S29 

1H NMR spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   

 

13C NMR spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   
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COSY spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   

 

HSQC spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   
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HMBC spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   

 

ROESY spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3   

  



 S32 

UHPLC–MS data of salicifoliol (1) 
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UHPLC–MS data of (+)-pinoresinol (2) 
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UHPLC–MS data of (+)-eudesmin (3) 
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UHPLC–MS data of (+)-phillygenin (4) 
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UHPLC–MS data of (+)-5,5'-dibromopinoresinol (5) 
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UHPLC–MS data of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) 
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UHPLC–MS data of (+)-4,4'-dipivaloylpinoresinol (7) 
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HRESIMS of (+)-pinoresinol (2) 
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HRESIMS of (+)-eudesmin (3) 

  



 S41 

HRESIMS of (+)-phillygenin (4) 
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HRESIMS of (+)-5,5'-dibromopinoresinol (5) 
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HRESIMS of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) 
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HRESIMS of (+)-4,4'-dipivaloylpinoresinol (7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 S45 

NMR data comparison for (+)-5,5'-dibromopinoresinol (5) and previously 

synthesised and reported racemic (±)-5,5'-dibromopinoresinol in acetone-d6
 

Position 
δH (mult, J in Hz) 

800 MHz data, Zhang (2026) et al  

δH (mult, J in Hz) 
500 MHz data, Yue (2021) et al  

1   

2 7.00 (d, 1.8) 6.99 (d, 1.86) 

3   

3-OMe 3.87 (s) 3.85 (s) 

4   

4-OH 8.22 (s) a 

5   

6 7.12 (dd, 1.8, 0.6) 7.11 (dd, 1.88, 0.51) 

7 4.70 (d, 4.10) 4.69 (d, 4.10) 

8 3.11 (m) 3.10 (m) 

9a 4.23 (m) 4.22 (m) 

9b 3.85 (dd 9.3, 3.6) 3.84 (d, 3.68) 

1'   

2' 7.00 (d, 1.8) 6.99 (d, 1.86) 

3'   

3'-OMe 3.87 (s) 3.85 (s) 

4'   

4'-OH 8.22 (s) a 

5'   

6' 7.12 (dd, 1.8, 0.6) 7.11 (dd, 1.88, 0.51) 

7' 4.70 (d, 4.10) 4.69 (d, 4.10) 

8' 3.11 (m) 3.10 (m) 

9'a 4.23 (m) 4.22 (m) 

9'b 3.85 (dd 9.3, 3.6) 3.84 (d, 3.68) 

aSignal not observed. 
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1H NMR spectrum of (+)-5,5'-dibromopinoresinol (5) in acetone-d6 
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