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The 1H NMR spectrum of compound 1 
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The 1H NMR spectrum of compound 1 
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The 13C NMR of compound 1 
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The DEPT-135 spectrum of compound 1 
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The DEPT-90 spectrum of compound 1 
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The HSQC spectrum of compound 1 
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The HMBC spectrum of compound 1 
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The COSY spectrum of compound 1 
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The ROESY spectrum of compound 1 
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The HR-ESI-MS of compound 1 

 
Elemental Composition Report 

Single Mass Analysis  

Tolerance = 50.0 PPM   /   DBE: min = -1.5, max = 50.0 

Selected filters: None 

Monoisotopic Mass, Even Electron Ions 

92 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass) 

Elements Used: 

C: 0-500    H: 0-1000    O: 0-20    Na: 0-1     

Minimum:                               -1.5 

Maximum:                   10.0     50.0     50.0 

Mass        Calc. Mass     mDa     PPM    DBE      i-FIT       Formula 

289.2144    289.2168       -2.4     -8.3     5.5       167.1       C19  H29  O2  

            289.2144       0.0      0.0     2.5       169.8       C17  H30  O2  Na  

              289.2015       12.9     44.6    1.5       175.6       C15  H29  O5  
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The IR (KBr) of compound 1 
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The UV spectrum of compound 1 
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The 1H NMR spectrum of compound 3 
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The 1H NMR spectrum of compound 3 
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The 13C NMR spectrum of compound 3 
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The DEPT-135 spectrum of compound 3 
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The DEPT-90 spectrum of compound 3 
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The HSQC spectrum of compound 3 
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The HMBC spectrum of compound 3 
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The COSY spectrum of compound 3 
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The ROESY spectrum of compound 3 
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The HR-ESI-MS spectrum of compound 3 
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The IR (KBr) spectrum of compound 3 
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The UV spectrum of compound 3 
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The 1H NMR spectrum of compound 5 

 



S27 
 

The 13C NMR spectrum of compound 5 
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The DEPT-135 spectrum of compound 5 
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The DEPT-90 spectrum of compound 5 
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The HSQC spectrum of compound 5 

 



S31 
 

The HMBC spectrum of compound 5 
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The 1H-1H COSY spectrum of compound 5 
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The ROESY spectrum of compound 5 
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The HRESI spectrum of compound 5 
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The IR (KBr) spectrum of compound 5 
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The UV spectrum of compound 5 
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Caryolane-1, 9β-diol (2): White amorphous powder; 1H-NMR (400 MHz, CDCl3) δ: 3.43 (1H, t, J = 4.0 Hz, H-9), 2.22 (1H, m, H-

2), 2.04 (1H, m, H-10a), 1.88 (1H, m, H-5), 1.76 (1H, m, H-10b), 1.63 (1H, m, H-11a), 1.55 (1H, m, H-3a), 1.52 (1H, m, H-6a), 1.50 (1H, 

m, H-11b), 1.45 (1H, m, H-3b), 1.40 (3H, m, H-12, H-7a), 1.38 (1H, H-6b), 1.15 (1H, m, H-7b), 1.01 (3H, s, H-14), 1.00 (3H, s, H-13), 

0.92 (3H. s, H-15); 13C-NMR (100 MHz, CDCl3) δ: 70.7 (s, C-1), 38.0 (d, C-2), 34.0 (t, C-3), 35.1 (s, C-4), 43.9 (d, C-5), 20.4 (t, C-6), 

35.4 (t, C-7), 39.3 (s, C-8), 72.3 (d, C-9), 28.2 (t, C-10), 33.4 (t, C-11), 42.4 (t, C-12), 20.8 (q, C-13), 30.5 (q, C-14), 26.6 (q, C-15); EI-

MS m/z: 337 ([M-H]+, 5), 286 (10), 150 (100), 149 (50), 69 (100)。 

Clovane-2α,9β-diol (4): White amorphous powder; 1H-NMR (400 MHz, CDCl3) δ: 3.80 (1H, dd, J = 5.6, 10.4 Hz, H-2), 3.33 (1H, br 

s, H-9), 1.99 (1H, m, H-10a), 1.72 (2H, m, H-11a, H-3a), 1.66 (1H, m, H-10b), 1.55 (1H, m, H-12a), 1.42 (3H, m, H-6a, H-7a, H-5), 1.31 

(1H, m, H-6b), 1.12 (1H, m, H-11b), 1.09 (1H, m, H-3b), 1.04 (3H, s, H-14), 0.97 (3H, s, H-15), 0.93 (1H, m, H-12b), 0.86 (3H, s, H-13); 
13C-NMR (100 MHz, CDCl3) δ: 44.1 (s, C-1), 80.8 (d, C-2), 47.3 (t, C-3), 37.1 (s, C-4), 50.5 (d, C-5), 20.6 (t, C-6), 33.0 (t, C-7), 34.7 (s, 
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C-8), 75.2 (d, C-9), 26.3 (t, C-10), 26.7 (t, C-11), 35.5 (t, C-12), 25.4 (q, C-13), 31.4 (q, C-14), 28.4 (q, C-15)。 

(-)-Bornyl p-coumarate (6): White amorphous powder; 1H-NMR (600 MHz, CD3OD) δ: 7.62 (1H, d, J = 15.9 Hz, H-2), 7.49 (2H, d, 

J = 8.6 Hz, H-5, H-9), 6.82 (2H, d, J = 8.6 Hz, H-6, H-8), 6.36 (1H, d, J = 15.9 Hz, H-3), 5.01 (1H, m H-2'), 2.43 (1H, m, H-3'b), 2.11 (1H, 

m, H-6'b), 1.84 (1H, m, H-5'b), 1.72 (1H, t, J = 4.5 Hz, H-4'), 1.42 (1H, m, H-6'a), 1.33 (1H, m, H-5'a), 1.06 (1H, dd, J = 13.7, 3.6 Hz, H-

3'a), 0.99 (3H, s, 9'-CH3), 0.95 (3H, s, 8'-CH3), 0.91 (3H, s, 10'-CH3);13C-NMR (150 MHz, CD3OD) δ: 168.3 (s, C-1), 159.9 (s, C-7), 144.9 

(d, C-3), 129.8 (d, C-5, C-9), 125.8 (s, C-4), 115.4 (d, C-2), 114.1 (d, C-6, C-8), 79.7 (d, C-2'), 48.5 (s, C-1'), 47.5 (s, C-7'), 44.9 (d, C-4'), 

36.5 (t, C-3'), 27.6 (t, C-5'), 26.8 (t, C-6'), 18.7 (q, C-8'), 17.8 (q, C-9'), 12.5 (q, C-10')。 

(-)-Bornyl cis-4-hydroxycinnamate (7): White amorphous powder; 1H-NMR (600 MHz, CD3OD) δ: 7.58 (2H, d, J = 8.6 Hz, H-5, H-

9), 6.89 (1H, d, J = 12.7 Hz, H-2), 6.76 (2H, d, J = 8.7 Hz, H-6, H-8), 5.81 (1H, d, J = 12.7 Hz, H-3), 4.94 (1H, m, H-2'), 2.41 (1H, m, H-

3'b), 1.86 (1H, m, H-6'b), 1.77 (1H, m, H-5'b), 1.69 (1H, t, J = 4.5 Hz, H-4'), 1.04 (1H, dd, J =13.7, 3.6 Hz, H-3'a), 1.29 (1H, m, H-6'a), 

1.22 (1H, m, H-5'a), 0.96 (3H, s, 9'-CH3), 0.92 (3H, s, 8'-CH3), 0.82 (3H, s, 10'-CH3);13C-NMR (150 MHz, CD3OD) δ: 167.6 (s, C-1), 

158.5 (s, C-7), 143.0 (d, C-3), 131.9 (d, C-5, C-9), 126.4 (s, C-4), 116.1 (d, C-2), 114.5 (d, C-6, C-8), 79.8 (d, C-2'), 48.3 (s, C-1'), 47.6 (s, 

C-7'), 44.9 (d, C-4'), 36.3 (t, C-3'), 27.5 (t, C-5'), 26.7 (t, C-6'), 18.7 (q, C-8'), 17.8 (q, C-9'),12.5 (q, C-10')。 

Oplodiol (8): White amorphous powder; 1H-NMR (500 MHz, CDCl3) δ: 5.63 (1H, d, J = 5.0 Hz, H-8), 3.32 (1H, dd, J = 11.5, 4.0 Hz, 

H-1), 2.22 (1H, m, H-11), 2.09 (1H, m, H-2a), 2.06 (2H, m, H-6), 1.89 (1H, m, H-9a), 1.86 (1H, m, H-2b), 1.76 (1H, m, H-3a), 1.63 (1H, 

m, H-9b), 1.59 (1H, m, H-3b), 1.32 (1H, m, H-5), 1.20 (3H, s, H-15), 1.05 (3H, d, J = 6.5 Hz, H-12), 1.04 (3H, d, J = 6.5 Hz, H-13), 0.98 

(3H, s, H-14); 13C-NMR (125 MHz, CDCl3) δ: 79.7 (d, C-1), 40.7 (t, C-2), 39.4 (t, C-3), 71.0 (s, C-4), 46.2 (d, C-5), 23.0 (t, C-6), 141.9 

(s, C-7), 116.1 (d, C-8), 26.9 (t, C-9), 37.7 (s, C-10), 35.0 (d, C-11), 21.8 (q, C-12), 21.2 (q, C-13), 11.7 (q, C-14), 19.8 (q, C-15)。 

Ent-oplopanone (9): White amorphous powder; 1H-NMR (400 MHz, CDCl3) δ: 2.64 (1H, m, H-4), 2.19 (3H, s, H-14), 1.20 (3H, s, 
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H-15), 0.89 (3H, d, J = 6.7 Hz, H-11), 0.68 (3H, d, J = 6.7 Hz, H-12); 13C-NMR (100 MHz, CDCl3) δ: 46.7 (d, C-1), 42.0 (t, C-2), 28.6 (t, 

C-3), 57.0 (d, C-4), 211.5 (s, C-5), 55.7 (d, C-6), 49.4 (d, C-7), 25.3 (t, C-8), 23.0 (t, C-9), 73.0 (s, C-10), 29.5 (d, C-11), 15.6 (q, C-12), 

22.0 (q, C-13), 20.3 (q, C-14), 29.5 (q, C-15)。 

Abscisic acid (10): White amorphous powder; 1H-NMR (600 MHz, CD3OD) δ: 7.77 (1H, d, J = 16.1 Hz, H-4), 6.24 (1H, d, J = 16.1 

Hz, H-5), 5.92 (1H, s, H-3′), 5.74 (1H, s, H-2), 2.53 (1H, d, J = 17.0 Hz, H-5′a), 2.18 (1H, d, J = 17.0, H-5′b), 2.04 (3H, s, H-6), 1.93 (3H, 

s, H-7′), 1.06 (3H, s, H-8′), 1.03 (3H, s, H-9′); 13C-NMR (150 MHz, CD3OD) δ:168.0 (s, C-1), 126.2 (d, C-2), 149.7 (s, C-3), 128.0 (d, C-

4), 136.6 (d, C-5), 20.0 (q, C-6),79.2 (s, C-1′),165.1 (s, C-2′), 118.2 (d, C-3′), 199.8 (s, C-4′), 49.3 (t, C-5′), 41.5 (s, C-6′), 18.3 (q, C-7′), 

22.2 (q, C-8′), 23.3 (q, C-9′). 

(3S,5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-9-one (11): White amorphous powder; 1H-NMR (400 MHz, CD3OD) δ:7.17 (1H, 

d, J = 15.8 Hz, H-8), 6.17 (1H, d, J = 15.7 Hz, H-8), 3.76 (1H, m, H-3), 2.40-2.57 (1H, m, H-4a), 2.29 (3H, s, H-10), 1.64-1.68 (1H, m, H-

4b), 1.55-1.59 (1H, m, H-2a), 1.23-1.27 (1H, m, H-2b), 1.19 (3H, s, H-12), 1.18 (3H, s, H-13), 0.95 (3H, s, H-11); 13C-NMR (100 MHz, 

CDCl3) δ:13C-NMR (100 MHz, CD3OD) δ: 34.7 (s, C-1), 46.3 (t, C-2), 63.0 (d, C-3), 39.9 (t, C-4), 67.4 (s, C-5), 69.5 (d, C-6), 144.0 (d, 

C-7), 132.4 (d, C-8), 198.8 (s, C-9), 26.0 (q, C-10), 23.8 (q, C-11), 128.4 (q, C-12), 8.7 (q, C-13). 
  



S40 
 

 
 

 
 


