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STILBENOIDS  FROM  Vitis  labrusca  “ISABELLA”  STEMS

M. A. Saputra,1 H. M. Sirat,1* and N. S. Aminah2                                                                             UDC 547.636.3

Studies on the chemical constituents of each part of the Vitis species, especially Vitis vinifera L., have been performed
since this species has promising biological activities,  including antioxidant [1, 2] and anticancer activities [3, 4]. Meanwhile,
investigations on the chemical composition of Vitis labrusca, to which the American grape belongs, have  never been reported.
This paper reports for the first time the chemical components of Vitis labrusca “Isabella”.

The stems of V. labrusca “Isabella” were collected from Kebun Percobaan Banjarsari, Probolinggo, East Java, Indonesia
in April 2008. The dried-powdered stems (3.0 kg) were cold extracted using methanol at room temperature for 62 hours. The
methanolic extract (342.14 g) was dissolved in methanol–water (9:1) and re-extracted successively with n-hexane (17.78 g)
and ethyl acetate (145.36 g). The ethyl acetate extract was investigated.

A portion of the ethyl acetate extract (135.36 g) was fractionated by vacuum liquid chromatography using Merck
silica gel 60 (230–400 mesh) with a solvent gradient of n-hexane–ethyl acetate to give 10 major fractions. Fractions 4 and
5 were further purified using several chromatographic techniques, including column chromatography on a glass column using
Merck silica gel 60 (70–230 mesh), medium- pressure chromatography using Supelco Versa Pack Silica Cartridge (40 � 75 mm),
prep-TLC and centrifugal prep-TLC using Merck silica gel PF254, and also by Sephadex LH-20. TLC analysis was performed
on Merck pre-coated silica gel F254 plates (2 mm thickness), and spots were visualized by UV light (254 and 365 nm) and
spraying with vanillin sulfuric acid reagent followed by heating. Melting points were measured using a melting point apparatus
equipped with a Leica Gallen III microscope  and were uncorrected.

Five compounds were isolated from the ethyl acetate extract. Based on the spectroscopic analysis and comparison
with previously reported data, compounds 1–5 were identified as resveratrol (1) [5, 6], �-viniferin (2) [7, 8], pallidol (3) [9],
ampelopsin A (4) [8, 10], and �-viniferin (5) [11].

The 1H NMR (400 MHz) and 13C NMR (100 MHz) spectra were recorded on a Bruker Avance 400 spectrometer
using acetone-d6 as the solvent. Residual solvent was used as an internal standard. The IR spectra were run on PerkinElmer
FT-IR spectrometer recorded in KBr pellet. The UV spectra were taken on a Perkin–Elmer UV-Vis spectrophotometer. Mass
and LC-MS spectra were obtained from Kent Mass Spectrometry Services, United Kingdom and Department of Metrology,
SIRIM BHD, respectively.
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pp. 793–794. Original article submitted May 16, 2012.
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Resveratrol (1, 1.07 g). Light brown needles, C14H12O3,  mp 248–250�C, Rf 0.37 (n-hexane–ethyl acetate 1:1).
EI-MS m/z 228 [M]+. UV (MeOH, �max, nm): 218, 305, 321. IR (KBr, �max, cm–1): 3246, 1606, 1586, 965, 830. 1H NMR
(acetone-d6, 	, ppm, J/Hz): 8.66 (1H, br.s, OH), 8.36 (2H, br.s, OH), 7.41 (2H, d, J = 8.4, H-2, 6), 6.83 (2H, d, J = 8.4, H-3, 5),
7.01 (1H, d, J = 16.4, H-7), 6.87 (1H, d, J = 16.4, H-8), 6.52 (2H, d, J = 2.0, H-10, 14), 6.25 (1H, t, J = 2.0 and 4.0, H-12).
13C NMR (acetone-d6, 	, ppm): 158.74  (C-11, 13), 157.33 (C-4), 139.92 (C-9), 129.01 (C-1), 128.16 (C-7), 127.78 (C-2, 6),
125.94 (C-8), 115.51 (C-3, 5), 104.73 (C-10, 14), 101.79 (C-12).

�-Viniferin (2, 632.1 mg). Brown gum, C28H22O6, Rf 0.33 (n-hexane–acetone 1:1)  EI-MS (m/z, Irel., %): 455 (34)
[M + H]+ C28H23O6, 361 (100). UV (MeOH, �max, nm): 212, 285, 298 sh. IR (KBr, �max, cm–1): 3422, 1609, 1509, 998, 830.
1H NMR (acetone-d6, 	, ppm, J/Hz): 8.49 (br.s,  3OH), 8.36 (br.s, 2OH), 7.21 (2H, d, J = 8.4, H-2a, 6a), 7.18 (2H, d, J = 8.4,
H-2b, 6b), 6.92 (1H, d, J = 16.4, H-7b), 6.84 (2H, d, J = 8.4, H-3a, 5a), 6.74 (2H, d, J = 8.4, H-3b, 5b), 6.73 (1H, d, J = 2.0,
H-14b), 6.72 (1H, d, J = 16.4, H-8b), 6.34 (1H, d, J = 2.0, H-12b), 6.25 (3H, br.s, H-10a, 12a, 14a), 5.43 (1H, d, J = 5.6, H-7a),
4.48 (1H, d, J = 5.6, H-8a). 13C NMR (acetone-d6, 	, ppm): 161.57 (C-11b), 158.99 (C-11a, 13a), 158.72 (C-13b), 157.34 (C-4a,
4b), 146.54 (C-9a), 135.54 (C-9b), 132.98 (C-1a), 129.04 (C-1b), 129.22 (C-7b), 127.84 (C-2b, 6b), 127.06 (C-2a, 6a), 122.61
(C-8b), 118.96 (C-10b), 115.47 (C-3b, 5b), 115.30 (C-3a, 5a), 106.15 (C-10a, 14a), 103.38 (C-14b), 101.27 (C-12a), 95.96
(C-7a, 12b), 56.26 (C-8a).

Pallidol (3, 20.4 mg). Brownish solids, C28H22O7, mp > 300�C (decomp.), Rf 0.35 (chloroform–methanol 4:1).
EI-MS m/z 454 [M – H]–. UV (MeOH, �max, nm): 286. IR (KBr, �max, cm–1): 3336, 2919, 1603, 1510, 835. 1H NMR
(acetone-d6, 	, ppm, J/Hz): 8.03 (1H, s, OH), 8.01 (1H, s, OH), 7.79 (1H, s, OH), 6.97 (4H, d, J = 8.4, H-2a, 2b, 6a, 6b), 6.69
(4H, d, J = 8.4, H-3a, 3b, 5a, 5b), 6.61 (2H, d, J = 2.0, H-10a, 10b), 6.18 (2H, d, J = 2.0, H-12a, 12b), 4.55 (2H, s, H-7a, 7b),
3.80 (2H, s, H-8a, 8b). 13C NMR (acetone-d6, 	, ppm): 158.47 (C-13a, 13b), 155.46 (C-4a, 4b), 154.43 (C-11a, 11b),
149.44 (C-9a, 9b), 136.87 (C-1a, 1b), 128.15 (C-2a, 2b, 6a, 6b), 122.38 (C-14a, 14b), 114.93 (C-3a, 3b, 5a, 5b), 102.48 (C-10a,
10b), 101.63 (C-12a, 12b), 59.63 (C-8a, 8b), 53.09 (C-7a, 7b).

Ampelopsin A (4, 10.0 mg). Brown gum, C28H22O7, Rf 0.23 (chloroform–methanol 4:1). EI-MS m/z 471 [M + H]+.
UV (MeOH, �max, nm): 212, 280. IR (KBr, �max, cm–1): 3401, 2923, 1607, 834. 1H NMR (acetone-d6, 	, ppm, J/Hz): 8.51,
8.36, 8.30, 8.16, and 8.12 (each br.s, OH), 7.10 (2H, d, J = 8.8, H-2b, 6b), 6.88 (2H, d, J = 8.4, H-2a, 6a), 6.76 (2H, d, J = 8.8,
H-3b, 5b), 6.62 (2H, d, J = 8.4, H-3a, 5a), 6.59 (1H, d, J = 2.0, H-14a), 6.41 (1H, d, J = 2.4, H-12b), 6.22 (1H, br.s, H-14b), 6.13
(1H, d, J = 2.0, H-12a), 5.75 (1H, d, J = 11.2, H-7b), 5.43 (1H, d, J = 4.8, H-7a), 5.39 (1H, d, J = 4.8, H-8a), 4.14 (1H,
d, J = 11.2, H-8b), 3.47 (1H, br.d, OH). 13C NMR (acetone-d6, 	, ppm): 159.30 (C-11a), 158.09 (C-13a), 158.06 (C-13b),
157.64 (C-4b), 156.46 (C-11b), 155.25 (C-4a), 142.27 (C-9b), 139.65 (C-9a), 131.82  (C-1b), 130.10 (C-1a), 129.07 (C-2b,
6b), 127.86 (C-2a, 6a), 118.04 (C-10a), 117.50 (C-10b), 115.13 (C-3b, 5b), 114.61 (C-3a, 5a), 109.63 (C-14a), 104.65
(C-14b), 100.72 (C-12b), 96.22 (C-12a), 87.57 (C-7b), 70.31 (C-8a), 48.70 (C-8b), and 43.08 (C-7a).

�-Viniferin (5, 8.4 mg). Brown gum, C42H30O9, Rf 0.50  (n-hexane–ethyl acetate 1:4). EI-MS m/z 677 [M – H]–.
UV (MeOH, �max, nm): 210, 226 sh, 323. IR (KBr, �max, cm–1): 3445, 2927, 1615, 832. 1H NMR (acetone-d6, 	, ppm, J/Hz):
8.54 (br.s, OH), 8.32 (br.s, OH), 7.22 (2H, d, J = 8.8, H-2a, 6a), 7.05 (2H, d, J = 8.4, H-2b, 6b), 7.03 (2H, d, J = 8.4, H-2c, 6c),
6.79 (2H, d, J = 8.4, H-3b, 5b), 6.77 (2H, d, J = 8.8, H-3a, 5a), 6.72 (2H, d, J = 8.4, H-3c, 5c), 6.71 (1H, d, J = 2.0, H-12a), 6.59
(1H, d, J = 2.0, H-12b), 6.25 (1H, d, J = 2.0, H-14a), 6.23 (1H, d, J = 2.0, H-14b), 6.22 (1H, d, J = 2.0, H-12c), 6.06 (1H, br.s,
H-7c), 6.00 (1H, d, J = 2.0, H-14c), 5.95 (1H, d, J = 10.0, H-7b), 4.92 (1H, d, J = 6.0, H-7a), 4.70 (1H, d, J = 10.0, H-8b), 4.62
(1H, d, J = 6.0, H-8a), 3.96 (1H, br.s, H-8c). 13C NMR (acetone-d6, 	, ppm): 160.92 (C-11a), 160.75 (C-11b), 160.05 (C-11c),
159.83 (C-13a), 158.55 (C-13b), 158.50 (C-13c), 157.59 (C-4a), 157.42 (C-4b), 157.03 (C-4c), 140.40 (C-9a), 138.91 (C-9b),
137.84 (C-9c), 131.88 (C-1a), 131.68 (C-1b), 131.41 (C-1c), 127.80 (C-2c, 6c), 127.30 (C-2b, 6b), 127.27 (C-2a, 6a), 120.00
(C-10a), 118.87 (C-10b), 117.99 (C-10c), 1152.3 (C-3a, 5a, 3b, 5b), 114.83 (C-3c, 5c), 107.69 (C-14c), 105.36 (C-12a),
104.90 (C-12b), 97.14 (C-14a), 96.04 (C-14b), 95.68 (C-12c), 94.76 (C-7a), 89.13 (C-7b), 85.55 (C-7c), 54.80 (C-8a), 52.02
(C-8b), and 45.51 (C-8c).
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