Bioguided isolation of antiplasmodial secondary metabolites from Persea americana Mill. (Lauraceae)
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S1: ESI Mass spectrum of compound 1
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S2: 13C NMR spectrum of compound 1
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S3: 1H-NMR spectrum of compound 1
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S4: 13C DEPT-135 spectrum of compound 1
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S5: COSY spectrum of compound 1
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S6: HSQC spectrum of compound 1
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S7: HMBC spectrum of compound 1
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S8: NOSEY spectrum of compound 1
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S9: ESI Mass spectrum of compound 2
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S10: 13C NMR spectrum of compound 2
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S11: 1H-NMR spectrum of compound 2
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S12: 13C DEPT-135 spectrum of compound 2
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S13: COSY spectrum of compound 2
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S14: HSQC spectrum of compound 2
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S15: HMBC spectrum of compound 2
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S16: ESI Mass spectrum of compound 3
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S17: 13C NMR spectrum of compound 3
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S18: 1H-NMR spectrum of compound 3
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S19: 13C DEPT-135 spectrum of compound 3
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S20: COSY spectrum of compound 3
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S21: HSQC spectrum of compound 3
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S22: HMBC spectrum of compound 3
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S23: ESI Mass spectrum of compound 4
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S24: 13C NMR spectrum of compound 4
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S25: 1H-NMR spectrum of compound 4
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S26: 13C DEPT-135 spectrum of compound 4
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S27: COSY spectrum of compound 4
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S28: HSQC spectrum of compound 4
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S29: HMBC spectrum of compound 4
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S30: ESI Mass spectrum of compound 5
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S31: 13C NMR spectrum of compound5
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S32: 1H-NMR spectrum of compound5
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S33: 13C DEPT-135 spectrum of compound 5
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S34: COSY spectrum of compound 5
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S35: HSQC spectrum of compound 5
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S36: HMBC spectrum of compound 5
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S37: ESI Mass spectrum of compound 6
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S38: 13C NMR spectrum of compound6
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S39: 1H-NMR spectrum of compound 6
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S40: COSY spectrum of compound 6
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S41: HSQC spectrum of compound 6
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S42: HMBC spectrum of compound 6
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S43: ESI Mass spectrum of compound 7
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S44: 13C NMR spectrum of compound 7
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S45: 1H-NMR spectrum of compound 7
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S46: 13C DEPT-135 spectrum of compound 7
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S47: COSY spectrum of compound 7
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S48: HSQC spectrum of compound 7
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S49: HMBC spectrum of compound 7
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S50: Picture of Persea americana Mill.
NMR and MS data of compounds 2-7

Compound 2 was obtained as an orange powder in the mixture of petroleum ether-ethyl acetate (70:30) and was soluble in pyridine. Its positive ESI mass spectrum showed the formic acid adduct [M+HCOOH-H]+ at m/z 615.7418, (calcd 615.4413) for C41H59O4, with thirteen double bond equivalents.

1H NMR (400 MHz, pyridine-d5): 1.74 (dd, J = 3.4; 2.0 and 3.4 Hz, H-2a), 1.47 (t, J = 11.9, H-2b), 1.62 (dd, J = 12.6 and 9.6 Hz, H-2ʹ), 3.99 (m, H-3), 4.22(H-3ʹ), 2.38 (dd, J = 5.6 Hz, H-4a), 2.03 (dd, J=16.9 and 9.5 Hz, H-4b), 5.47 (brs, H-4ʹ), 2.15 (d, J = 9.3 Hz, H-6ʹ), 6.09 (d, J = 16.3 Hz, H-7), 5.52 (dd, J =15.3 Hz, H-7ʹ), 6.12 (m, H-8ʹ, H-10ʹ), 6.14 (d, J = 11 Hz, H-10), 6.12 (H-8), 6.64 (H-11), 6.57 (m, H-11ʹ), 6.35 (d, J = 14.9 Hz, H-12), 6.34 (d, J = 14.9 Hz, H-12ʹ), 6.25 (m, H-14), 6.23 (m, H-14ʹ), 6.26 (m, H-15), 6.62 (m, H-15ʹ), 1.06 (s, H-16, H-17), 0.84 (s, H-16ʹ, H-17ʹ), 1.73(s, H-18), 1.95(s, H-19), 1.96 (s, H-20), 1.95(s, H-18ʹ, H-19ʹ, H-20ʹ).

13C NMR (100 MHz, pyridine-d5): 43.5 (C-2ʹ), 49.3 (C-2), 63.7 (C-3), 64.7 (C-3ʹ), 43.5 (C-4), 125.4 (C-4ʹ), 127.4 (C-5), 125.6 (C-5ʹ), 130.6 (C-6), 137.8 (C-6ʹ), 125.4 (C-7), 129.7 (C-7ʹ), 138.6 (C-8), 137.8 (C-8ʹ), 135.9 (C-9), 135.1 (C-9ʹ), 131.9 (C-10), 131.4 (C-10ʹ), 125.4 (C-11), 125.3 (C-11ʹ), 138.0 (C-12), 137.7 (C-12ʹ), 136.7 (C-13, C-13ʹ), 133.1 (C-14), 133.2 (C-14ʹ), 131.4 (C-15), 130.6 (C-15ʹ), 29.7 (C-16), 29.6 (C-16ʹ), 30.4 (C-17), 24.0 (C-17ʹ), 21.7 (C-18), 22.6 (C-18ʹ), 13.0 (C-19), 13.0 (C-19ʹ), 13.0 (C-20).
Compound 3 was isolated as a white powder in the mixture of petroleum ether-ethyl acetate (85:15) and soluble in chloroform. The molecular formula, C10H9O4, implying seven degrees of unsaturation, was assigned based on NMR data and HRESIMS which showed the protonated molecular ion peak [M+H]+ at m/z 193.0212 (calcd 193.0501).

1H NMR (600 MHz, CDCl3): 6.27 (d, J = 9.5 Hz, H-3), 7.59 (d, J = 9.5 Hz, H-4), 6.84 (s, H-5), 6.92 (s, H-8), 6.16 (s, 7-OH), 3.95 (s, 6-OCH3).

13C NMR (150 MHz, CDCl3): 161.8 (C-2), 113.8 (C-3), 143.6 (C-4), 107.8 (C-5), 144.6 (C-6), 150.0 (C-7), 103.60 (C-8), 150.6 (C-9), 111.9 (C-10), 56.8 (6-OCH3).
Compound 4 was obtained as a white powder in a mixture of petroleum ether-ethyl acetate (55:45) and was soluble in pyridine. The molecular formula, C42H47O14, with eighteen degrees of unsaturation, was deduced from its HRESIMS which showed the protonated molecular ion peak [M+H]+ at m/z 775.2173 (calcd 775.2966).

1H NMR (100 MHz, pyridine-d5): 6.75 (s, H-2, H-6, H-2ʹ, H-6ʹ), 3.00 (dd, J = 13.8 and 7.8 Hz, H-7a), 3.08 (dd, J =13.8 and 6 Hz, H-7b), 2.69 (m, H-8), 4.58 (dd, J = 11.4 and 5.4 Hz, H-9a), 4.88 (dd, J = 11.4 and 6.6 Hz, H-9b), 2.58 (dd, J = 13.8 and 7.8 Hz, H-7ʹa), 2.74 (dd, J = 13.8 and 6.0 Hz, H-7ʹb), 2.69 (m, H-8ʹ), 4.61 (dd, J = 11.4 and 5.4 Hz, H-9ʹa), 4.92 (dd, J = 11.4 and 6.6 Hz, H-9ʹb), 7.44 (brs, H-2ʺ), 7.21 (brs, H-5ʺ/5‴)), 8.08 (d, J = 17.6 Hz, H-7ʺ/7‴), 6.81 (brs, H-8ʺ), 7.44 (brs, H-2‴), 6.85 (brs, H-8‴), 3.80 (3/5-OME, 3ʹ/5ʹ-OME, 3ʺ/5ʺ-OME).

13C NMR (100 MHz, pyridine-d5): 130.3 (C-1/1ʹ), 126.2 (C-1ʺ/1‴ʹ), 135.3 (C-4/4ʹ), 148.8 (C-3ʺ/3‴ʹ), 148.9 (C-3/3ʹ, 5/5ʹ), 151.0 (C-4ʺ/4‴ʹ), 35.1 (C-7/7ʹ), 106.9 (C-2/2ʹ, 6/6ʹ), 111.3 (C-2ʺ/2‴ʹ), 115.0 (C-8ʺ/8‴ʹ), 116.2 (C-5ʺ/5‴ʹ), 126.2 (C-6ʺ/6‴ʹ), 145.7 (C-7ʺ/7‴ʹ), 40.5 (C-8/8ʹ), 64.5 (C-9/9ʹ), 167.4 (C-9ʺ/9‴ʹ), 55.6 (C-3ʺ-OMe), 56.0 (C-2/6-OMe).

Compound 5 was obtained as a yellow powder in a mixture of petroleum ether-ethyl acetate (15:85) and was soluble in pyridine. The molecular formula, C21H19O12, corresponding to twelve double bond equivalents, was deduced from the HRESIMS which showed the deprotonated molecular ion peak [M-H]+ at m/z 463.0961 (calcd 463.0877).

1H NMR (100 MHz, pyridine-d5): 6.10 (d, J =2.0 Hz, H-6), 6.62 (d, J =7.8 Hz, H-8), 7.25 (d, J = 2.4 Hz, H-2ʹ), 6.71 (d, J = 8.6 Hz, H-5ʹ), 8.10 (dd, J = 8.6 and 2. 4 Hz, H-6ʹ), 6.12 (d, J = 7.6 Hz, H-1ʺ), 4.82 (m, H-2ʺ), 4.18 (m, H-3ʺ), 4.60 (m, H-4ʺ), 4.31 (m, H-5ʺ), 1H); 4.31 (dd, J = 12.0 and 2.4, H-6aʺ), 4.42 (dd, J = 12.0 and 5.2 Hz, H-6bʺ).

13C NMR (100 MHz, pyridine-d5): 179.2 (C-4), 166.8 (C-7), 163.5 (C-5), 158.3 (C-9), 158.8 (C-2), 106.2 (C-10), 147.5 (C-3ʹ), 132.9 (C-3), 151.9 (C-4ʹ), 123.5 (C-1ʹ), 100.6 (C-6), 96.9 (C-8), 123.1 (C-6ʹ), 117.1 (C-5ʹ), 118.2 (C-2ʹ), 106.0 (C-1″), 78.5 (C-3″), 76.3 (C-5″), 74.2 (C-2″), 70.6 (C-4″), 62.7 (C-6″).
Compound 6 was obtained as yellow powder in a mixture of petroleum ether-ethyl acetate (20:80) and soluble in pyridine. The molecular formula, C21H19O11, implying for twelve double bond equivalents was deduced from the HRESIMS which showed the deprotonated molecular ion peak [M-H]+ at m/z 447.1005 (calcd 447.0927).

1H NMR (100 MHz, pyridine-d5): 6.28 (J= 1.6 Hz, H-6), 6. 09 (J= 1,6 Hz, H-8), 7.69 (J = 8.8 Hz, H-2ʹ/6ʹ), 6.93 (J = 8.8 Hz, H-3ʹ/5ʹ), 6.12 (d, J =7.6 Hz, H-1ʺ) 4.82 (m, H-2ʺ), 4.18 (m, H-3ʺ), 4.60 (m, H-4ʺ), 4.31 (m, H-5ʺ), 1H), 4.31 (dd, J = 12.0 and 2.4, H-6aʺ), 4.42 (dd, J = 12.0 and 5.2 Hz, H-6bʺ).

13C NMR (100 MHz, pyridine-d5): 179.7 (C-4), 166.9 (C-7), 163.6 (C-5), 158.6 (C-9), 158.6 (C-2), 106.2 (C-10), 116.9 (C-3ʹ/5ʹ), 136.0 (C-3), 162.6 (C-4ʹ/6ʹ), 122.8 (C-1ʹ), 99.6 (C-6), 95.5 (C-8), 117.1 (C-5ʹ), 132.9 (C-2ʹ), 104.5 (C-1″), 78.5 (C-3″), 76.2 (C-5″), 74.2 (C-2″), 70.6 (C-4″), 62.7 (C-6″).
Compound 7 was obtained as yellow powder in a mixture of petroleum ether-ethyl acetate (10:90) and soluble in MeOH. The molecular formula, C39H31O14, accounting for twenty four double bond equivalents was deduced from the HRESIMS which showed the deprotonated molecular ion peak [M-H]+ at m/z 723.1766 (calcd 723.1714).

1H NMR (400 MHz, CD3OD): 6.22 (d, J = 1.8 Hz, H-6), 7.69 (J = 8.8 Hz, H-2ʹ/6ʹ), 6.93 (J = 8.8 Hz, H-3ʹ/5ʹ), 6.28 (J = 1.6 Hz, H-6), 6.09 (J = 1.6 Hz, H-8), 5.66 (br s, H-1″), 5.46 (br s, H-2″), 4.08 (dd, J = 9.7 Hz and 3.3 Hz, H-3″), 4. 86 (t, 9.7 Hz, H-4ʺ), 3.25 (m, H-5″), 7.41 (d, J = 8.8 Hz, H-2‴/6‴), 6.74 (d, J = 8.,8 Hz, H-3‴/5‴), 7.38 (d, J = 8.8 Hz, H-2‴ʹ/6‴ʹ), 6.71 (d, J = 8.4 Hz, H-3‴ʹ/5‴ʹ), 7.59 (d, J = 15.6 Hz, H-8‴ʹ), 6.34 (d, J = 15.6 Hz, H-7‴ʹ), 7.49 (d, J = 16.0 Hz, H-8‴ʹ), 6.22 (d, J = 16.0 Hz, H-7‴ʹ), 0.80 (d, J = 6.2 Hz, Me-6ʺ).

13C NMR (100 MHz, CD3OD): 159.5 (C-2), 134.1 (C-3), 179.3 (C-4), 163.3 (C-5), 99. 3 (C-6), 166.0 (C-7), 95.0 (C-8), 158.6 (C-9), 106.0 (C-10), 122.6 (C-1ʹ), 131.5 (C-2ʹ), 116.8 (C-3ʹ), 161.8 (C-4ʹ), 116.9 (C-5ʹ), 132.1 (C-6ʹ), 168.6 (C-1‴), 115.0 (C-2‴), 147.1 (C-3‴), 127.3 (C-4‴), 132.1 (C-5‴), 115.9 (C-6‴), 161.4 (C-7‴), 116.8 (C-8‴), 135.1 (C-9‴), 168.6 (C-1ʹ‴), 115.0 (C-2ʹ‴), 147.6 (C-3ʹ‴), 127.3 (C-4ʹ‴), 132.1 (C-5ʹ‴), 116.8 (C-6ʹ‴), 161.4 (C-7ʹ‴), 116.8 (C-8ʹ‴), 134.7 (C-9ʹ‴), 100.1 (C-1ʺ), 68.6 (C-2ʺ), 74.7 (C-3ʺ), 73.3 (C-4ʺ), 69.8 (C-5ʺ), 17.8 (C-6ʺ).
