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Abstract:  Three new oligostilbenes having a benzofuran moiety,
viniferifuran, (+)-vitisifuran A and (-)-vitisifuran B, were isolated from Vitis
vinifera 'Kyohou'. The structures of these oligostibenes inciuding the
absolute configuration were elucidated by spectroscopic and chemical methods.
Furthermore, these were chemically transformed from (+)-e-viniferin, (+)-vitisin A
and (-)-vitisin B, respectively, whose absolute configurations are known. © 1999 Elsevier
Science Ltd. All rights reserved.
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INTRODUCTION

In previous papers, '* we reported the isolation and structures of oligostilbenes having dihydrobenzofuran
moieties isolated from the corks of Vitis vinifera'Kyohou' cultivated in Wakayama Prefecture. Continuous study

of the constituents of the above plant led to the isolation of three novel oligostilbenes, viniferifuran (1), (-

vitisifuran A (2) E‘u“ld\ -)- vitisifuran B (3) h”vhg a benzofura 3 .
fluoresce a light-blue color when exposed to ultraviolet light The structures, including their absolute
configurations, were determined on the basis of the spectroscopic and chemical evidence. Furthermore,
viniferifuran (1), (+)-vitisifuran A (2) and (-)-vitisifuran B (3) were successfully transformed from (+)-&-
viniferin (4), (+)-vitisin A (8) and (-)-vitisin B (6), respectively.
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RESULTS AND DISCUSSION

Structure of viniferifuran (1) Viniferifuran (1) showed a quasimolecular ion peak at m/z 453.1341
[MH"] (m/z 453.1338 caled. for C,gH,,O;) in the high resolution FAB-MS. As shown in Tables 1 and 2, the 'H-
and C-NMR spectral data of viniferifuran (1) resembied very closely those of (+)-¢-viniferin (4)® except for the

olefinic signals (1; 0. 150.6 (C-7a), 117.4 (C-8a), 4;0,5.36(d, J=6.6 Hz, H-7a), 4.34 (d, J=6.6 Hz, H-8a),

8. 94.8 (C-7a), 58.3 (C-8a)). In the HMBC spectrum of 1, cross peaks between C-7a and H-2a (6a) and
between C-8a and H-10a (14a) were observed. These indicated viniferifuran (1) to be a dehydro-e-viniferin and
this was unambiguously substantiated by the following evidence. The methylation of 1 with methyl iodide and
potassium carbonate in acetone gave a pentamethyl ether (7) (m/z 523 [MH"]). The ether 7 was oxidized with

ozone followed by treatment with (_hm(:t_h_vl sulfide to give three degradative products 8.9and 101in40.9, 39.1
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and 9.7 % yields, respectively. The product 8 was identical with 4-methoxybenzaidehyde by comparison with an
authentic sample. The product 9 (m/z 419 [MH"], 6, 3.78 (3H, s, MeO-4a), 3.77 (6H, s, MeO-11a,13a), 3.90
(3H, s, MeO-13b), 9.75 (1H, s, H-8b), 6. 152.2 (C-7a), 114.9 (C-8a), 189.7 (C-8b)) was characterized as 2-(4-
mcthoxyphenyl)-3-(3, 5-dimethoxyphenyl)-4-formyl-6-methoxybenzofuran. The product 10 (m/z 451 [MH"], &,
3.82 (3H, s, MeO-4a), 3.71 (6H, s, MeO-114,13a), 3.93 (3H, s, MeO-13b), 9.88 (1H, s, H-8b), 8, 163.7 (C-
Ta), 193.5 (C-8a), 189.4 (C-8b)) was characterized as 2-(3,5-dimethoxybenzoyl)-3-(4-methoxybenzoyloxy)-5-

methoxybenzaldehyde, which was apparently produced by further oxidation of 9 with ozone. Thus, the structure
nf vimiferifuran 1¢ renrecont ag 1 Rinally (L) e_vin mn (A) wac enceescefully mmnveorted intn viniferifiiran (1)
of vi is represcented as 1. Finally, (+) 4 ly conve v 1,
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pentaacetate (11) (m/z 665 [MH"], 8. 92.7 (C-7a), 56.6 (C-8a)). The acetate (11) was oxidized with 2,3-
dichloro-5,6-dicyano- 1,4-benzoquinone (DDQ) in toluene to give a dehydrogenated ester (12) (m/z 663 [MH"],
dc 151.1 (C-7a), 116.0 (C-8a)). The ester (12) was treated with potassium hydroxide in methanol to give a
phenol, which was completely identical with natural viniferifuran (1).

Structure of (+)-vitisifuran A (2) (+)-Vitisifuran A (2), [a], +236.1° (¢ 0.44, MeOH), showed a
quasimolecular ion peak at m/z 905.2593 [MH"] (m/z 905.2598 calcd. for C;H, 12) in the high resolution FAB-
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the parual structure corresponding to viniferifuran (1) in (+)-vitisifuran A (2) were very sumlar to those of 1. In
the HMBC spectrum of 2, cross peaks between C-7a and H-2a (6a), between C-8a and H-10a (14a), between C-
7d and H-2d (6d) and between C-8d and H-14d were observed. These indicated (+)-vitisifuran A (2) to be a
structure dehydrogenated between H-7a and H-8a of (+)-vitisin A (5). This was further supported by the
following chemical evidence. The methylation of 2 with methyl iodide and potassium carbonate in acetone gave a
decamethvl ether (13) (m/z 1045 [MH*]). The ether (13) was oxidized with ozone followed by treatment with
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The product 14 was identical with an aldehyde derived from (+)-vitisin A (5),* including the sign of the optical

rotation. Finally, (+)-vitisifuran A (2) was successfully converted from (+)-vitisin A (5) as follows. (+)-Vitisin A
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(5) was acetylated with acetic anhydride and pyridine to give decaacetyl (+)-vitisin A (15) (m/z 1327 [MH"], &,
92.6 (C-7a), 56.5 (C-8a)). The acetate (15) was oxidized with DDQ in toluene to give a dehydrogenated ester
(16) (m/z 1325 [MH*], 8. 150.7 (C-7a), 116.0 (C-8a)). The ester (16) was treated with potassium hydroxide in
methanol to give a phenol, which was completely identical with natural (+)-vitisifuran A (2), including the sign
of the optical rotation. Thus, the absolute structure of (+)-vitisifuran A is represented as 2.

Qtructure af (N.vitieifuran R Q)Y (A_Viticifuran R () [ev] 21232 7° (~ O 12 N HY chowed a
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MS. As shown in Tables 1 and 2, the 'H- and *C-NMR spectral data of (-)-vitisifuran B (3) resembled very
closely those of (-)-vitisin B (6)° except for the olefinic signals (3; 8, 150.6 (C-7a), 117.4 (C-8a), 6;8,,5.33 (d,
J=4.8 Hz, H-7a), 4.36 (d, J=4.8 Hz, H-8a), 8. 94.7 (C-7a), 57.9 (C-8a)). Furthermore, the NMR data of the
partial structure corresponding to viniferifuran (1) in (-)-vitisifuran B (3) were very similar to those of 3. In the
HMBC spectrum of 3, cross peaks between C-7a and H-2a (6a), between C-8a and H-10a (14a), between C-7d
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6: R = H, H-7a () and H-8a () = dihydro
17: R=Me
19: R = Ac, H-7a () and H-Ba (8) = dihydro
20: R = Ac, H-7a (&) and H-8a (B) = dihydro,
H-7c and H-8¢ = dehydro
21: R=Ac
22: R = Ac, H-7c and H-8¢ = dehydro
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1-INIVIIN Pdid O OOHIC UHEBOSLHUCIICS (1 - ©)
Vimferifuran (1) ¢-Viniferin (4) Vitisifuran A (2) Vitisin A (5) Vitsifuran B (3) Vitisin B (6)
7.42 (d, 8.8) 7.13 (d, 8.8) 7.38 (d,8.8) 7.07 (d,8.5) 7.41 (d, 8.8) 7.18 (d,84)
6.69 (d,8.8) 6.76 (d, 8.8) 6.68 (d,8.8) 6.77 (d, 8.5) 6.69 (d, 8.8) 6.82 (d,84)
6.69 (d, 8.8) 6.76 (d, 8.8) 6.68 (d,8.8) 6.77 (d, 8.5) 6.69 (d,8.8) 6.82 (d,84)
7.42 (d,8.8) 7.13(d,8.8) 7.38 (d, 8.8) 7.07 (d,8.5) 7.41 (d, 8.8) 7.18 (d,8.4)
5.36 (d, 6.6) 531(d,6.3) 533 (d.48)
4.34 (d, 6.6) 4.26 (d, 6.3) 4.36 (d, 4.8)
6.40 (d, 2.2) 6.15(d, 2.2) 6.36 (d,2.2) 6.10 (d,2.2) 6.37(d,2.2) 5.98 (d.2.2)
6.47(1,2.2) 6.17 (i, 2.2) 6.46 (1, 2.2) 6.i9 (i, 2.2) 6.42 {i, 2.2) 6.06 (i, 2.2)
6.40 (d, 2.2) 6.15(d,2.2) 6.36 (d,2.2) 6.10 (d,2.2) 637(d.22) 598 (d,22)
6.98 (d, 8.8) 7.03 (d, 8.8) 5.85(d, 1.8) 5.92(d,2.0) 6.66 (d, 2.2) 6.65 (d, 1.8)
6.65 (d, 8.8) 6.64 (4, 8.8)
6.65 (d, 8.8) 6.64 (d,8.8) 6.617 (d, 8.8) 6.60 (d, 8.8) 6.68 (d,8.4) 6.68 (d,8.4)
6.98 (d,8.8) 7.03 (d, 8.8) 6.66 (dd,8.8, 1.8 6.73(dd,8.8,2.0) 6.91(dd,84, 6.98 (dd, 8.4,
6.94 (d, 16.3) 6.56 (d, 16.1) 6.75 (d, 16.1) 6.32 (d, 16.3) 6.90 (d, 16.5) 6.50 (d, 16.5)
6.85 (d, 16.3) 6.81d, 16.1) 6.30 (d, 16.1) 6.27 (d, 16.3) 6.71 (d, 16.5) 6.68 (d, 16.5)
6.80 (4,2.0) 6.24 (d,2.2) 6.73 (d,2.2) 6.19 (d,2.2) 6.80 (d, 2.2) 6.24 (d,1.8)
14b 699(d,2.0) 6.62 (d,2.2) 6.81(d, 22) 6.44(d,22) 6.95(d,2.2) 6.58 (d, 1.8)
2 7.00 (d,7.7) 7.00 (d, 8.8) 6.61 (d,8.4) 6.58 (d, 8.8)
3 6.616 (d, 7.7) 6.62 (d,8.8) 6.54 (d,8.4) 6.52 (d,8.8)
4c
5 6.616 (d,7.7) 6.62 (d, 8.8) 6.54 (d,8.4) 6.52 (d,8.8)
6c 7.00 (d,7.7) 7.00 (4, 8.8) 6.61 (d,8.4) 6.58 (d,8.8)
Te 526 (d,3.7) 5.25(d,3.2) 541 {d,4.8) 542{d.51)
& 542(d,3.7) 542(d,3.2) 4.29 (4,4.8) 425(d.5.1)
S
10c
iic
12 6.05 (s) 6.07 (d,2.0) 6.27 (d,2.2) 6.28 (d,2.2)
13¢
14¢ 6.05 (s) 6.05 (d,2.0) 6.09 (d,2.2) 6.09 (d,2.2)
d
A 7.06 (d, 8.8) 7.07 (d,8.8) 7.19 (d, 8.4) 7.13 (d,84)
3d 6.70 (d, 8.8) 6.71 (d, 8.8) 6.82 (d,8.4) 6.76 (d,8.4)
4d
A 6.70 (d,8.8) 671 8.8) 6.82 (d,84) 6.76 (d,84)
« 7.06 (d,8.8) 7.07 (d,8.8) 7.19 (d4,84) 7.13 (d, 8. 4)
g 581(d, 119 581 (d, 11.5) 534 (d,4.8) 5.36 (d,6.2)
& 4.13 (d, 11.4) 4.12(d,11.5) 4.41 (d,4.8) 4.33 (d,6.2)
od
10d 6.00 (d,2.2) 6.14 (4, 1.5)
11d
124 5.97(d,22) 5.96 (d,2.2) 6.05(t,2.2) 6.13 (t, 1.5)
124
14d 6.13(d,2.2) 6.13 (d,2.2) 6.00 (d,2.2) 6.14 (d, 1.5)




Table2. '>C-NMR Dataof Some Oligostilbenes (1 - 6)
Viniferifwwan (1)  ¢-Viniferin (4) Vitisifuran A 2 Vitisin A (§) Vitisifuran B Vitisin B (6
la 1238 s 1339 s 1239 s 1340 s 1238 s 1346 s
2a 1284 d 1282 d 1284 d 1282 d 1285 d 1278 d
3a 1162 d 1163 d 116.1 d 1163 d 116.2 d 1165 d
da 1584 s i38.4 s i384 s 138.5 s 1584 s is83 s
L) 1162 4d 1163 d 116.1 d 1163 d 1162 d 1165 d
Ga 1284 d 1282 d 1284 d 1282 d 1285 d 1278 d
Ta 1506 s 948 d 150.5 s 947 d 1506 s 947 d
Ba ii74 s 583 d ii74 s 582 d 1174 s 579 d
9a 138.7 s 1474 s 138.7 s 1472 s 1386 s 1477 s
10a 1102 d 1075 d 1102 d 1074 d 1102 d 1070 d
11a 160.6 s 160.1 s 160.5 s 1599 s 160.6 s 160.1 s
12a 103.1 d 1022 d 103.0 d 102.2 d 103.2 d 1025 d
13a 160.6 s 160.1 s 160.5 s 1599 s 1606 s 160.1 s
14a 1102 d 1075 d 1102 d 1074 d 1102 d 107.0 d
1b 130.7 s 1304 s 129.5 s 1293 s 1332 s 1327 s
2b 1288 d 1288 d 1336 d 1327 d 1257 & 1255 d
3b 1163 d 1164 d 132.7 s 1329 s 1326 s 1323 s
4b 1582 s 1585 s 1553 s 1556 s 160.0 s 160.2 s
5b 1163 d 1164 d 1157 d 1156 d 1107 d 1107 d
6b 1288 d 1288 d 123.0 d 1236 d 1266 d 1268 d
7b 1233 d 1237 d 121.8 d 1225 d 1239 d 1242 d
8b 1293 d 1304 d 1302 d 1313 d 1294 d 1305 d
9b 1333 s 1369 s 1335 s 1372 s 132.7 s 1368 s
10b 1225 s 120.1 s 1222 s 1194 s 1226 s 120.1 s
1ib 1564 s 1628 s 156.36 s 1627 s 1564 s 1628 s
12b 973 d 969 d 970 d 96.6 d 974 d 9.9 d
13b i56.5 s 1598 s 156.39 s 1596 s i563 s 1596 s
14b 1074 d 1044 d 107.0 d 1044 d 107.5 d 1046 d
1c 136.1 s 136.0 s 132.8 s 132.7 s
2c 1292 d 1292 d 1279 d 1278 d
3 1i56 d 1156 d ii6.i d ii6.6 d
4c 1559 s 1559 s 1580 s 1580 s
x 1156 d 1156 d 116.1 d 116.0 d
o 1202 d 1292 d 1279 d 1278 d
Tc 41.2 d 411 d 823 d 922 d
& 417 d 417 d 527 d 530 d
P 1418 s 141.7 s 142.7 s 1425 s
10c 121.0 s 121.0 s 120.1 s 1200 s
lic 1588 s 1584 s 1628 s 162.7 s
12 96.1 d 9.1 d 9.7 d 9.7 d
13¢ 1604 s 1603 s 160.5 s 160.5 s
14c 1105 d 1105 d 1075 d 1075 d
id 131.1 s 131.1 s 1346 s 1339 s
d 1303 d 1303 d 1279 d 1282 d
d 1162 d 116.2 d 1165 d 1163 d
4d 1588 s 1588 s 1584 s 1585 s
X 1162 4 1162 d 1165 d 1163 d
ad 1303 d 1303 d 1279 d 1282 d
0| 892 d 89.1 d 948 d 948 d
& 498 d 497 d 579 d 582 d
o 1426 ¢ 1425 ¢ 1477 s 1472 s
10d 1212 s 121.1 s 107.1 d 107.5 d
11d 1586 s 1588 s 160.1 s 160.0 s
12d 101.0 d 1010 d io2.5 d 1023 d
13d 1569 s 1568 s 160.1 s 160.0 s
14d 1047 d 104.7 d 107.1 d 1075 d
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and H-2d {6d) and beiween C-8d and H-10d (i4d) were observed. These indicaied (-)-viusiiuran B (3) io be a
structure dehydrogenated between H-7a and H-8a of (-)-vitisin B (6).® This was further supported by the
following chemical evidence. The methylation of 3 with methyl iodide and potassium carbonate in acetone gave a
nonamethyl ether (17) (m/z 1031 [MH*]). The ether (17) was oxidized with ozone followed by treatment with
dimethyl sulfide to give three degradative products 9, 10 and 18 in 33.6 %, 22.9 % and 59.6 % yields,
respectively. The product 18 was identical with an aldehyde derived from (-)-vitisin B (6).® Finally, (-)-
vitisifuran B (3) was successfully converted from (-)-vitisin B (6) as follows. (-)-Vitisin B (6) was acetylated

ive (-)-vitisin B nonaacetate (19) (m/z 1285 [MH"], 8. 92.59 (C-7a),

S

wac nvidizad wiith

DDQ in toluene to give three dehydrogenated esters 20 (m/z 1283 [MH'], 6, 92.6 (C-7 .3 (C-8a), 150.4
(C-Tc), 114.2 (C-8¢), 92.4 (C-7d), 56.0 (C-8d)), 21 (m/z 1283 [MH'], 8. 150.6 (C-7a), 116.1 (C-8a), 90.6
(C-Tc), 51.6 (C-8c), 92.6 (C-7d), 56.1 (C-8d)) and 22 (m/z 1281 [MH"], 8. 150.6 (C-7a), 116.1 (C-8a), 150.3
(C-7c), 114.3 (C-8c), 92.4 (C-7d), 56.2 (C-8d)) in 8.4 %, 9.5 % and 1.5 % yields, respectively.

The first compound was assigned to a benzofuran (20) dehydrogenated between H-7c and H-8c of (-)-
vitisin B nonaacetate (19) on the basis of the HMBC spectral analysis.” The second compound was assigned to

a benzofuran (21) dehydrogenated between H-7a and H-8a of (-)-vitisin B nonaacetate (19) on the basis of the
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HMBC spectral analysis.® Compound 21 was treated with potassium hydroxide in methanol to give a phenol,
whirh wae ramnlataly idanmtical trith mahieal 7 ) _viticifizenn B 72\ snnhidine tha ginm AF tha Aantisnl ratatian Thing
V¥ i1IL1L YW ad wnuyl\,wly IULuLAal widl liaidial {77 Viudiididll D \J ), lll\/luulllé i Blsll Ul oulv UlJu\.(u vwauunii 11ud,

(o o1 RPN T S TN EEUNIUSR. SR I PUR T Y
1

the absoluie structure of (-)-vitisifuran B i1s represented as 3. The third compound was assigned o a benzofuran
(22) further dehydrogenated between H-7a and H-8a of 20 and between H-7c and H-8¢ of 21 on the basis of the
spectral and chemical evidence.® Both compounds 20 and 21 were treated with DDQ in toluene to give the same

product 2 2, respectively.
EXPERIMENTAL

ecorded on JASCO FT/IR-5000 and FT/TR-410 infrare

spectrophotometers. UV spectra were recorded on a JASCO Ubest V-560 spectrophotometer (cell length 10 mm,

simslac = F g LI I A,__ x; e
UIiess UulClWle lllul(.d.lﬁu) Lpucal (

s Semmd e o [P gy e {) I P
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mm, uniess otherwise indicated). CD spectra were taken on JASCO J-600 and J-720 spectropoiarimeicrs (ceil
length 10 mm, unless otherwise indicated). FABMS were measured with a JEOL HX-110 using m-nitrobenzyl
alcohol as a matrix unless otherwise indicated. 'H- and *C-NMR spectra were recorded on a JEOL A-600

spectrometer.

Isolation of viniferifuran and (-)-vitisifuran The newly prepared ethyl acetate soluble fraction (414

xtract of the cork of the plant Vifis vinifera ‘Kyo »hou’
N

A

il Lop C8-
mg, 59 mg, 9 mg, 4 mg, 2 mg, 9 mg and 15 mg, respectively). The fifth fraction (59 mg) was mainiy composed
of (-)-vitisin B. The sixth fraction (9 mg) was further subjected to preparative TLC [Merck, 1.05715 (0.25 mm,
20 x 20 cm), chloroform - methanol (5 : 1)] to give viniferifuran (1) and (-)-vitisifuran B (3) in yields of 1.3 mg
and 1.9 mg, respectively.



{solation of (+)-vitisifuran A and (-)-vitisifuran B. The eluiing fraction (580 mg) afier (+)-vitisin C
and (-)-vitsin B from the ethyl acetate solubie fraction of the methanol extract of the cork of the plant Viris
vinifera ‘Kyohou’ described previously' was subjected to reversed phase MPCC (Nomura Chemical Co. 14d.,
Develosil Lop C8-458 (¢4.5 x 45 cm, methanol - water (6 : 4), flow rate: 3 ml/min)) to give 5 fractions (442 mg,
20 mg, 5mg, 3 mg and 11 mg, respectively). The first fraction (442 mg) was mainly composed of (-)-vitisin B.
The second fraction (20 mg) was further subjected to preparative TLC [Merck, 1.05715 (0.25 mm, 20 x 20 cm),
chloroform - methanol (4 : 1)] o give (-)-vitsifuran B (3) and (+)-vitisifuran A (2) in yields of 14 mg and 0.3

me. resnectivelv
mg, respecuvely.

Physical properties of viniferifuran.
i: A coloriess amorphous powder; Rf 0.31 [TLC (Merck, 1.05715 (0.25 mm)), chioroform - methanoi (4 : 1)];
UV (MeOH) A, nm (log g): 209 (4.79), 227 sh (4.62), 258 (4.33), 289 sh (4.44), 308 (4.53), 317 (4.54), 337
(4.53), 350 sh (4.52); IR v (KBr) cm™: 3400 br, 1605; HR-FABMS m/z: 453.1341 (MH*; C,.H,,0,), calcd.

453.1338; 'H-NMR (CD,OD) given in Table 1; '>*C-NMR (CD,0D) given in Table 2.

Physical properties of (+)-vitisifuran A.

2: A colorless amorphous powder; Rf Q.11 [TLC (Merck, 1.05715 (0.25 mm)), chloroform - methanol (4 : 1)]

frel 92K 1%/, AA  NAo e TTV INAOMIN 2 nm (lna eV MR (IS OYTY I ch (AR IRA (A ATY 212 (A 20Q)

A p T&IV 0 (LU, IVIRAVILS, WV UVINULLY A, HHUE UUE ©], LUG (J0U/ J, L& BT 0O4), &LARI (.71, JiJ .27,

I £ A DO DYAMN L. /A AL DEL (A SNV OTY IR A YT A Fameea\.  10)Y 7O e l-4is o lu Al Re/aVWiala e\ TR ir] 2 V8 74l » PAY

DLL\A4.07F), DHJ Sl (4.4D), 500 kq .)\l), U L7 {IVH m) AL \ﬂl ), +T1IF (LFL), v/O(LD7), T/ U7}, 1IN Vnnx \LhD1}
. .

in Tablc 1; *C-NMR (CD30D) given in Table 2.

Physical properties of (-)-vitisifuran B.
3: A colorless amorphous powder; Rf 0.30 [TLC (Merck, 1.05715 (0.25 mm)), chloroform - methanol (4 : 1)];
[a], -133.7°(c 0.12, MeOH); UV (MeOH) A___ nm (log £); 204 (4.99), 228 sh (4.75), 287 (4.29), 297 (4.28),
324 (4.31), 357 sh (4.25); CD (McOH) Ae (n_m\ +1.3 (367), -5.0 (304), +7.3 (252), +6.0 (237), -16.0 (220),
+13.3 (208); IR v, (KBr) cm™: 3400 br, 1615; HR-FABMS m/z: 905.2618 (MH*; C,H,,0,,), calcd.
H 1
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Methylation of viniferifuran. A mixture of viniferifuran (1) (3.0 mg, 6.6 pmol), methyl iodide (96 mg)

and potassium carbonate (94 mg) in acetone (1 ml) was stirred under nitrogen atmosphere at room temperature for

2 days. The reaction mixture was diluted by ethyl acetate (20 ml), washed with brine and then dried over sodium

sulfate. After evaporation of the solvent, the residue was subjected to preparative TLC [Merck, 1.05715 (0.25

mm, 20 x 20 c¢m), hexane - acetone (2 : 1)] to give a pentamethyl derivative (7) in a yield of 2.4 mg (69.3 %).

7: HR-FABMS m/z: 523.2124 (MH*; (‘, H Q,), caled. 523.2121; IR v___ (film) cm™: 3020, 1605; 'H-NMR

= S3176/0 ¢ = max \* et
(CDCIYA 752 MH d =02 Hz H2a6a) 681 (PH d =02 Hz H-3a 5a). 665 12H. 4. J=2.2 Hz H-
\\/u\_zlal UH o adbs (il dy Ndy I Fodw L Rdy 117kl \JA)y JeI1 (sl iy by v e dew Lk AEiy B A SRy -/“ N Was \dwd Ay Wiy T ht e het B Adwy A A

10a,14a), 6.62 (1H, t, J=2.2 Hz, H-12a), 7.01 (2H, d, J=8.8 Hz, H-2b,6b), 6.77 ( 2H, d, J=8.8 Hz, H-3b,5b),
6.87 (1H, d, J=16.1 Hz, H-7b), 6.84 (iH, d, J=16.1 Hz, H-8b), 6.99 (1H, d, J=2.2 Hz, H-12b), 7.09 (1H, d,
J=2.2 Hz, H-14b), 3.78 (3H, s, MeO-4a), 3.73 (6H, s, MeO-11a,13a), 3.79 (3H, s, MeO-4b), 3.90 (3H, s,
MeO-13b); PC-NMR (CDCL,) d. 123.5 (s, C-la), 127.5 (d, C-2a,6a), 113.9 (d, C-3a,5a), 159.2 (s, C-4a),

149.7 (s, C-Ta), 116.3 (s, C-8a), 136.9 (s, C-9a), 108.5 (d, C-10a,14a), 161.4 (s, C-11a,13a), 100.4 (d, C-
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12a), 130.1 (s, C-1b), 127.6 (s, C-2b,6b), 113.8 (d, C-3b,5b), 159.1 (s, C-4b), 123.1 (d
8b), 132.0 (s, C-9b), 122.0 (s, C-10b), 154.9 (s, C-11b), 94.8 (d, C-12b), 158.0 (s, C-13b]
55.2 (q, MeO-4a), 55.4 (q, MeO-11a,13a), 55.3 (q, MeO-4b), 55.8 (q, MeO-13b)."°

Ozonolysis of pentamethy! viniferifuran. A solution of pentamethyl viniferifuran (7) (30 mg, 57.5
umol) in ethyl acetate (30 ml) was cooled at -78 °C, treated with ozone for 2 min, and then worked up with
dimethyl sulfide (0.5 ml) to give a resulting mixture. The mixture was separated by preparative TL.C (Merck

1.05744 (0.5 mm, 20 x 20 cm), hexane - acetone (2 : 1)) to give three compounds (8, d in yields of
me 0 Y QA macai20T O and D & o Q7 0L\ sragrmantivalys
1L 5 -7 TU), Z.%v llls STl TU) AR Lo T 1115 \Z. 7 Wi, 1D l.lVDly

{ .

: FABMS m/z: 137 (MH", CgH,O,, using glycerin as a matrix); IR v, (film) cm™: 3020, 1700, 1685, 1600;
'H-NMR (CDCI,) 0 7.82 (2H, d, J=B.8 Hz, H-2b,6b), 6.99 (2H, d, J/=8.8 Hz, H-3b,5b), 9.87 (1H, s, H-7b),
3.87 (3H, s, MeO-4b). The IR and 'H-NMR spectral data of 8 were identical with those of an authentic sample of
p-methoxybenzaldehyde.

9: HR-FABMS m/z: 419.1506 (MH"; C,;H,,0O;), calcd. 419.1495; IR v, (film) cm?: 3020, 1680, 1610; 'H-
NMR (CDCl,) 6, 7.51 (2H, d, /=8.8 Hz, H-2a,6a), 6.81 (2H, d, J=8.8 Hz, H-3a,5a), 6.59 (2H, d, J/=1.8 Hz,
H-10a, 14a), 6.54 (1H, t, J=1.8 Hz, H-12a), 9.75 (1H, s, H-8b), 7.31 (1H, d, J=1.8 Hz, H-12b), 7.44 (1H, d,
J=1.8 Hz, H-14b), 3.78 (3H, s, Me(-4a), 3.77 (6H 0 (3H, s, MeO-13b); BC-NMR

1

a4

4
=
O

§

129.3 (s, C-9b), 126.8 (s, C-lOb), 155.2 (s, C-11b), 103.1 (d, C-12b), 157.4 (s, C-13b), 107.4 (d C-14b),
55.3 (q, MeO-4a), 55.4 (q, MeO-11a,13a), 56.1 (q, MeO-13b).

10: HR-FABMS m/z: 451.1397 (MH*; C,(H,,0,), caled. 451.1393; IR v___ (film) cm™: 3020, 1735, 1700,
1680, 1605; "H-NMR (CDCL,) &, 7.73 (2H, d, J=8.8 Hz, H-2a,6a), 6.80 (2H, d, J=8.8 Hz, H-3a,5a), 6.87
(2H, d, J=2.2 Hz, H-10a, 14a), 6.50 (1H, t, J=2.2 Hz, H-12a), 9.88 (1H, s, H-8b), 7.14 (1H, d, J=2.6 Hz, H-
12b), 7.42 (1H, d, J=2.6 Hz, H-14b), 3.82 (3H, s, MeO-a), 3.71 (6H, s, Me(O-11a,13a), 3.93 (3H, s, MeO-
13b); BC-NMR (("n(‘l \PL 120.4 (s, C-1a), 132.2 (d, C-2a,6a), 113.7 (d, C-3a,5a), 164.1 (s, C-4a), 163.7 (s,

o\,

C-7a), 193.5 (s, C-8a), 139.8 (s, C-9a), 106.8 (d, C-10a,14a), 160.8 (s, C-11a,13a), 106.3 (d, C-12a), 189.4
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d, C-8b), 137.1 (s, C-9b), 127.
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53 (q, MeO-11a,13a), 56.0 (q, McO-13b).

C-14b), 55.49 (q, MeO-4a), 55.
Acetylation of (+)-e-viniferin. A solution of (+)-e-viniferin (4) (64.0 mg, 141 umol) in acetic
anhydride (1.5 ml) and pyridine (1.5 ml) was stirred overnight at room temperature. After the concentration of the

reaction mixture under reduced pressure, the residue was subjected to column chromatography over silica gel
(Fuji silysia Chemical Co. Ltd., BW-820MH, 1.0 g) using chloroform - acetone (20 : 1) to give an acetate (11) in

(g\'ﬁuu'r-h H..O. ). caled. 665.2023: IR v (film) cm™: 3020, 1765, 1610: 'H-

15 Noggllygis) ), LAl WUUJ LUad, LIN Vi, V11l Vil SVaY, Uy ALY, a1

NMR (CDCL,) &, 7.32 (2H, d, J=8.8 Hz, H-2a,6a), 7.08 (2H, d, J=8.8 Hz, H-3a,5a), 5.59 (1H, d, J=6.6 Hz,
H-7a), 4.58 (1H, d, J=6.6 Hz, H-8a), 6.84 (2H, d, J=1.8 Hz, H-10a, i4a), 6.88 (1H, t, /=1.8 Hz, H-12a),
7.16 (2H, d, J=8.4 Hz, H-2b,6b), 6.96 (2H, d, J=8.4 Hz, H-3b,5b), 6.52 (1H, d, J=16.1 Hz, H-7b), 6.86
(1H, d, J=16.1 Hz, H-8b), 6.63 (1H, d, J=1.8 Hz, H-12b), 6.93 (1H, d, /=1.8 Hz, H-14b), 2.31 (3H, s), 2.27

(3H, s), 2.25 (3H, s), 2.24 (6H, s); *C-NMR (CDCL) 3. 138.0 (s, C-1a), 126.7 (d, C-2a,6a), 121.9 (d,
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C-3a,5a), 150.6 (s, C-4a), 7 {d, C-7a), 56.6 (d, C-8a), 144.3 (s, C-%a), 5(d, C-10a,14a), 151.6 (s, C-
11a,13a), 114.8 (d, C-12a), 134.4 (s, C-1b), 127.7 (d, b,6b), 121.7 (d, bSb), 3 (s, C4b), 124.0

(d, C-7b), 130.3 (d, C-8b), 135.3 (s, C-9b), 123.8 (s, C-lOb), 160.7 (s, C—llb), 102.8(d, C-12b), 152.0 (s,
C-13b), 110.6 (d, C-14b), 169.40 (s), 169.36 (5), 169.33 (s), 168.7 (s), 168.7 (s), 21.2 (@), 21.1 (g), 21.1
(9), 21.0 (q), 21.0 (q).

Oxidation of (+)-&-viniferin pentaacetate. A mixture of (+)-e-viniferin pentaacetate (11) (92 mg, 139
mol) and DDQ (50 mg, 220 pmol, 1.6 eq) in toluene (30 ml) was
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mixture was subjected to column chromatography over silica gel (Fuji silysia Chemical Co. Ltd., BW-820MH,

0.5 g) using benzene - acetone (20 : 1), to preparative TLC (Merck, 13895 (1.0 mm, 20 x 20 ¢cm), chioroform -
acetone (20 : 1)) and then to preparative HPLC (YMC Co. Ltd., YMC-Pack C8 (20 x 250 mm), acetonitrile -
water (9 : 1), flow rate: 3.0 ml/min) to give a dehydro product (12) and the starting material (11) in yields of
31.4 mg (34.2 %) and 45.0 mg (48.8 %), respectively.

12: HR-FABMS m/z: 663.1868 (MH"; C,;H,,O,,), calcd. 663.1866; IR v, (film) cm™: 3020, 1770, 1610; 'H-

NMR (CDCL,) 8, 7.55 (2H, d, /=8.8 Hz, H-2a,6a), 7.03 (2H, d, J=8.8 HL H-3a,5a), 7.09 (2H, d, J=2.2 Hz,

H-10a,14a), 7.18 (1H, t, J=2.2 Hz, H-12a), 7.10 (2H, d, J=8.4 Hz, H-2b,6b), 6.98 (2H, d, J=8.4 Hz, H-
3b,5b), 6.86 (1H, d, J=16.5 Hz, H-Tb), 6.95 (1H, d, J=16.5Hz, H-8b), 7.22 (1H, d, J=1.8 Hz, H-12b), 7.23

r'\(
o

1 A -1 QLI>- LI 14l O 12
1 Q, vy=1.6 nZ, n-14vj, 2.5

, 2. ), 2.265 -
127. 5(s C-la), 127.6 (d, C-2a,6a), 121 8 (d, C-3a,5a), 150.7 (s, C-4a) 151.1 (s, C-7a), 116.0 (s, C-8a),
136.0 (s, C-9a), 121.0 (d, C-10a,14a), 151.7 (s, C-11a,13a), 115.7 (d, C-12a), 134.5 (s, C-1b), 127.6 (d, C-
2b,6b), 121.7 (d, C-3b,5b), 150.2 (s, C-4b), 123.8 (d, C-7b), 129.6 (d, C-8b), 132.2 (s, C-9b), 125.4 (s, C-
10b), 153.9 (s, C-11b), 103.9 (d, C-12b), 148.4 (s, C-13b), 113.2 (d, C-14b) , 169.7 (s), 169.4 (s), 169.2 (s),
168.6 (s), 168.6 (s), 21.13 (q), 21.10 (q), 21.07 (q), 21.01 (g), 21.01 (q).

1

-

Deacetylation of the dehydro product. A solution of the dehydro product (12) (11.4 mg, 17.2 umol)

L

and potassium hydroxide (119 mg, 2.12 mmol) in methanol (15 ml) was stirred at room temperature. After 1 hr,

ihiitad with annlad vratar (18 wad) nnd than nantealizad grith 1 0L hodennhla -.n amAd Tha anliits
afi i NCUdailZea wiui 1 70 uyuluuu 11V aviu, 11IC suiuuull

was extracted with ethyl acetate (each 20 ml, 3 times). The extract was washed with brine and then dried over
sodium suifate. After evaporation of the solvent, the residue was subjected to preparative TLC (Merck, 1.05715
(0.25 mm, 20 x 20 cm), chloroform - methanol (4 : 1)) to give a product (1) in a yield of 6.1 mg (51.5 %). The

'H- and ">C-NMR spectral data of the product were completely identical with those of natural viniferifuran (1).

Methylation of (+)-vitisifuran A. A mixture of (+)-vitisifuran A (2) (5.0 mg, 5.5 pmol), methyl iodide
(164 mg, 1.1 mmol) and potassium carbonate (160 mg, 1.1 mmol) in acetone (2 ml) was stirred under nitrogen

atmosphere at room temperature. Fach 250 me of mpth\l iodide (totally 750 mg, 5.3 mmol) and 250 mg of

Qusp L Apeaiiiait. LI anagy AULML RSy TV g, aie LN

potassium carbonate (totally 750 mg, 5.4 mmol) were added into the reaction mixture every one day. After 5

Udyb the reaction mixiure was diluied Dy emyl acetate (.{.U ml) washed wiih brine and ithen dried over sodium
sulfate. After evaporation of the solvent, the residue was subjected to preparative TLC [Merck, 1.05715 (0.25
mm, 20 x 20 cm), hexane - acetone (2 : 1)] to give a decamethyl derivative (13) in a yield of 3.1 mg (53.7 %).

13: HR-FABMS m/z: 1045.4167 (MH*; C,H,,0,,), caled. 1045.4163; IR v, (film) cm?: 3020, 1605; 'H-
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10a, 14a), 6.60 (1H H-12a), 5.85 (iH, d, J=1.5 Hz, H-2b), 6.68 (1H,
J=8.8, 1.5 Hz, H-6b) 6.62 (1H, d, J/=16.1 Hz, H-7b), 6.33 (1H, d, J—161Hz H-8b), 6.93 (1H, d, J=2.2
Hz, H-12b), 6.92 (1H, d, J=2.2 Hz, H-14b), 7.06 (2H, d, J=8.8 Hz, H-2¢,6¢c), 6.71 (2H, d, J=8.8 Hz, H-
3¢,5¢), 5.34 (1H, d, J=3.7 Hz, H-7¢), 5.46 (1H, d, J=3.7 Hz, H-8¢), 6.26 (1H, d, J/=2.2 Hz, H-12), 6.16
(1H, d, J=2.2 Hz, H-14¢), 7.18 (2H, d, /=8.8 Hz, H-2d,6d), 6.82 (2H, d, J=8.8 Hz, H-3d,5d), 5.96 (1H, d,
J=11.7 Hz, H-7d}), 4.22 (1H, d, J=11.7 Hz, H-8d), 6.01 (1H, d, /=2.2 Hz, H-12d), 6.24 (1H, d, J=2.2 Hz,

H-14d), 3.92 (3H, s), 3.87 (3H, s), 3.78 (3H, 5), 3.76 (3H, 5), 3.74 (3H, 5), 3.72 (6H, 5), 3.68 (3H, 5), 3.55
AH ) 2 14MH o) BONMR (CTY'IVR 192 & (e . C-12), 127.5(d, C-2a,6a), 113.8 (d, C-3a,5a), 159.2 (s
\Lly IJ, J. AT\ JLL, 3], MTINIVEN (W Licly ) U L&, 0 (D 1aj, 147.0\U, Lmla,Ua), L1J.0 (M, 7IJ&, ), 1.J7.4 (D,
C4a), 149.6 (s, -7a), 116.3 (s, C-8a), 137.0 (s, (‘-9a) 108.4 (d, C-10a, 14a), 161.3 (s, C-11a,13a), 100.7

A P PR

(d, C-i2a), 129.0 (s, C-ib), 131.8 (d, C-2b), 132.2 (d, C-3b), 156.3 (s, C-4b), 109.4 (d, C-5b), 121.9(d, C-
6b), 121.8 (d, C-7b), 129.5 (d, C-8b), 132.9 (s, C-9b), 121.7 (s, C-10b), 154.9 (s, C-11b), 94.7 (d, C-12b),
158.0 (s, C-13b), 106.6 (d, C-14b), 135.2 (s, C-1¢), 128.0 (d, C-2¢,6¢), 113.4 (d, C-3¢,5¢), 157.4 (s, C-4c),
39.8 (d, C-7¢), 40.7 (d, C-8¢), 139.2 (s, C-9¢), 120.7 (s, C-10c), 159.4 (s, C-11c¢), 94.5 (d, C-12¢), 160.5 (s,
C-13¢), 108.1 (d, C-14¢), 130.4 (s, C-1d), 129.1(d, C-2d,6d), 114.1 (d, C-3d,5d), 159.9 (s, C-4d), 87.7 (d,

C-7d), 48.5 (d, C-8d), 140.6 (s, C-9d), 122.6 (s, C-10d), 158.8 (s, C-11d), 95.8 (d, C-12d), 159.1 (s, C-13d),
103.2 (d, C-14d), 55.9 (q), 55.72 (q), 55.68 (q), 55.5 (q), 55.5(q), 55.35(q), 55.32 (q), 55.28 (q), 55.23

22.08 (4), JI1.0 2.9 22.30 {4), 20.32 (4), D2I.20
Y851 ¢
) S O

Ozonolysis of decamethyl (+)-vitisifuran A. A solution of decamethyl-(+)-vitisifuran A (13) (20 mg,
19.2 pmol) in ethyl acetate (15 ml) was cooled at -78 °C, treated with ozone for 1 min, and then worked up with
dimethyl sulfide (0.5 ml) to give a resulting mixture. The mixture was scparated by preparative TLC (Merck
1.05715 (0.25 mm, 20 x 20 cm), hexane - acetone (2 : 1)) to give three compounds (9, 10 and 14) in yields of
3.8 mg (47.5 %), 1.3 mg (15.1 %) and 6.7 mg (53.2 %), respectively. 9 and 10 were completely identical with
the above products derived from viniferifuran (1), respectively.
14: [a];, +247.5°(c 0.5, CHCL); FABMS m/z: 659 (MH*; C_ H,,0,); IR v (film) cm™: 1690, 1600; 'H-NMR

(CDCL,) 8, 6.52 (1H, d, J=2.2 Hz, H-2b), 6.95 (1H, d, J=8.8 Hz, H-5b), 7.64 (1H, dd, J=8.8, 2.2 Hz, H-6b),

o LI "7k “l N HLY A 1 N LA\ £ 77 LY A O 1 LI 2~ x
, s, H-7b), 7.06 (2H, d, J=8.1 Hz, H-2¢,6¢), 6.72 (2H, d, /=8.1 Hz, H-3¢,5¢), 5.38
P

seY Y

(IH, d, J—11.7 Hz, H-Sd), 5.98 (lH, d, J-2.2 Hz, H—12d), 6.23 (lH, d, J—2.2 HZ, H-14d), 4.00 (3H, s,
MeO-4b) , 3.75 (3H, s, MeO-4c), 3.68 (3H, s, MeO-13c), 3.76 (3H, s, MeO-4d), 3.18 (3H, s, MeO-11d), 3.61
(3H, s, MeO-13d); *C-NMR (CDCL,) 8. 128.9 (s, C-1b), 133.9 (d, C-2b), 133.9 (s, C-3b), 161.5 (s, C-4b),
109.3 (d, C-5b), 128.0 (d, C-6b), 191.1 (d, C-7b), 134.6 (s, C-1c), 127.9 (d, C-2¢,6¢), 113.5 (d, C-3¢,5¢),
157.5(s, C-4c), 39.4 (d, C-7¢c), 40.9 (d, C-8¢), 138.4 (s, C-9¢), 120.7 (s, C-10c), 159.3 (s, C-11c), 94.7 (d,
C-12¢), 160.6 (s, C-13c), 108.0 (d, C-14c), 130.2 (s, C-1d), 129.1 (d, C-2d,6d), 114.1 (d, C-3d,5d), 159.9
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(s, C-4d), 87.8 (d, C-7d), 48.5 (d, C-8d), 140.6 (s C-94d), 121. 9(s, C-10d), 159.0 (s, C-11d), 95.3 (d, C-
12d), 158.9 (s, C-13d), 103.1 (d, C-14d), 55.9 (g, MeO-4b) , 55.30 (q, MeO-4¢), 55.27 (q, MeO-13c¢), 55.33
(q, McO-4d), 55.4 (g, MeO-11d), 55.1 (g, MeO-13d).

Acetylation of (+)-vitisin A. A solution of (+)-vitisin A (§) (73.1 mg, 80.7 umol) in acetic anhydride



N sl nend cwureid: ....-. II .f\ I\ Wwas § Y SJUNEpg [ ey g
Uxu)a.uupy HIC (1 i) w as strred vermgn
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mixture under reduced pressure, the residue was subjected to column chromatography over silica gel (Fuji silysia
Chemical Co. Lid., BW-820MH, 0.3 g) using chloroform to give an acetate (15) in a yield of 103.5 mg
(96.7 %).

15: HR-FABMS m/z: 1327.3812 (MH*; C,(H,0,,), caled. 1327.3811; IR v (film) cm™: 3020, 1765, 1615;
'H-NMR (CDCL,) &, 7.29 (2H, d, J=8.8 Hz, H-2a,6a) 7.07 (2H, d, J=8.8 Hz, H-3a,5a), 5.52 (1H, d, J=6.6
Hz, H-7a), 4.55 (1H, d, J=6.6 Hz, H-8a), 6.78 (2H, d, J=2.2 Hz, H-10a,14a), 6.85 (1H, t, J=2.2 Hz, H-

(1
1.

12a), 5.82 (1H, d, J=2.2 Hz, H-2b), 6.90 (1H, d, J=R.8 Hz, H-5b), 7.00 (1H, dd, J=8.8, 2.2 Hz, H-6b),
6.313(1H, d, J=16.1 Hz, H-7b), 6.40 (‘H, d, J=16.1 Hz, H-8b), 6.57 (1H, d, J=1.9 Hz, H-12b), 6.87 (1H,
d, J/=1.9 Hz, H-14b), 7.13 (2H, d, J=8.8 Hz, H-2¢,6¢), 6.89 (2H, d, /=8.8 Hz, H-3c,5¢), 4.86 (1H, d, J=3.7
Hz, H-7¢), 5.14 (1H, d, J/=3.7 Hz, H-8¢), 6.46 (1H, d, J=1.8 Hz, H-12c), 6.309 (1H, d, J=1.8 Hz, H-14c),

7.19 (2H, d, J=8.4 Hz, H-2d,6d), 7.05 (2H, d, J=8.4 Hz, H-3d,5d), 6.06 (1H, d, J=11.4 Hz, H-7d), 4.20

(1H, d, J=11.4 Hz, H-8d), 6.61 (1H, d, J=2.2 Hz, H-12d), 6.78 (1H, d, J=2.2 Hz, H-14d), 2.300 (3H, s),

2.296 (3H, s), 2.28 (3H, s), 2.264 (3H, s), 2.256 (3H, s), 2.24 (6H, s), 2.172 (3H, s), 2.169 (3H, ), 2.00

(3H, s); "C-NMR (CDCL,) & 138.1 (s, C-1a), 126.7 (d, C-2a,6a), 121.8 (d, C-3a,5a), 150.6 (s, C-4a), 92.6

(d, C-7a), 56.5 (d, C-8a), 144.4 (s, C-9a), 118.4 (d, C-10a,14a), 151.5 (s, C-11a,13a), 114.6 (d, C-12a),

134.6 (s, C-1b), 131.4 (d, C-2b), 137.2 (s, C-3b), 147.6 (s, C-4b), zz,nmi C-5b), 123.4 (d, C-6b), 123.9
1

{d C-70) C R 1383 ¢ Y 172 A (¢ C-10OW 16807 (¢ C-11hY 1MW A&(d C_17H) 87 () (e

Ui L y WTUU), LT (B W)y LédaVV (3, WTEIVUUJ, LUV 7 (D, W Wiy LV \J \M, T 1), s NI Ay
M 125 11N O A M 1AL 120 Y (o {"‘ 10 1977 77 A1 ra e PNV A 171 O .1 M 2.0 S0 1A N AN ’\ 7 rA
C-13b), 110.8 (d, C-14b), 138.2 (s, C-1¢), 127.7 (4, C-2¢,6¢), 121.9 {d, C-3¢,5¢), 149.2 (s, C-4q), 42.7 (d,
C-Tc), 40.4 (d, C-8c), 134.9 (s, C-9¢), 124.4 (s, C-10c), 158.7 (s, C-11¢), 102.5(d, C-12c), 151.4 (s, C-13¢),

116.0 (d, C-14c), 135.0 (s, C-1d), 128.6 (d, C-2d,6d), 122.0 (d, C-3d,5d), 151.0 (s, C-4d), 86.7 (d, C-7d),
48.5 (d, C-8d), 140.6 (s, C-9d), 129.4 (s, C-10d), 150.6 (s, C-11d), 114.2 (d, C-12d), 149.5 (s, C-13d),
116.1 (d, C-14d), 169.6 (s), 169.44 (s), 169.37 (s), 169.32 (s), 169.2 (s), 169.1 (s), 168.7 (s), 168.7 (s),
168.5 (s), 168.5 (s), 21.14 (q), 21.10 (q), 21.10 (g), 21.07 (g), 21.07 (q), 21.05 (q), 21.05 (q), 21.05 (q),
21.02 (q). 20.4 (q).

Oxidation of (+)-vitisin A decaacetate. A mixture of (+)-vitisin A decaacetate (15) (103.5 mg, 78.2
Each 22 mg of DDQ
50 mg, 1.54 mmol, 15.7 eq) was added into the reaction mixture every i4 hr. After 10 days, the reaction
mixture was subjected to column chromatography over silica gel (Fuji silysia Chemical Co. Ltd., BW-820MH,
3.5 g) using benzene - acetone (10 : 1)), to preparative TLC (Merck, 13895 (1.0 mm, 20 x 20 cm), hexane -
acetone (1 : 1)) and then to preparative HPLC (YMC Co. Ltd., YMC-Pack C8 ($20 x 250 mm), acetonitrile -
water (9 : 1), flow rate: 3.0 ml/min) to give a dehydro product (16) and the starting material (15) in yields of
32.3 mg (31.3%) and 32.9 mg (31.8 %), respectively.
16: HR-FABMS m/z: 1325.3654 (MH*; C__ H_O..), caled. 1325.3654; IR v__ (film) cm™: 3020, 1765, 1605;

TTETTT T = 76761 22/ T T N 4 ToTmax N TR T -

'H-NMR (CDCL) 8, 7.51 (2H, d, J=8.8 Hz, H-2a,6a), 7.01 (2

M\ ) Uy Feda \GEddy My v D R0y 1 RTAR, UGy,

Hz, H-10a,14a), 7.19 (1H, t, J=2.2 Hz, H-12a), 5.83 (1H, d, J=2.2 Hz, H-2b), 6.94 (1H, d, J=8.4 Hz, H-5b),
6.44 (

TY_ ~

6.81 (iH, dd, J=8.4, 2.2 Hz, H-6b), 6.72 (1H, d, J=16.1 Hz, H-7b), (iH, d, J=16.1 Hz, H-8b), 7.16
(1H, d, J=2.2 Hz, H-12b), 7.214 (1H, d, J=2.2 Hz, H-14b), 7.15 (2H, d, J=8.8 Hz, H-2c,6¢), 6.90 (2H, 4,
J=8.8 Hz, H-3¢,5¢), 4.85 (1H, d, J=3.7 Hz, H-7¢), 5.16 (1H, d, J=3.7 Hz, H-8¢), 6.46 (1H, d, J=1.8 Hz, H-

12¢), 6.35 (1H, d, J=1.8 Hz, H-14c), 7.209 (2H, d, J=8.8 Hz, H-2d,6d), 7.05 (2H, d, J=8.8 Hz, H-3d,5d),
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2260(3H s), 2.20 (3H s), 2 17 3H, s), 2.03 (3H s); *C-NMR (CDCl,) 5 1275(s C- la) 127.6 (d, C-
2a,6a), 121.78 (d, C-3a,5a), 150.6 (s, C-4a), 150.7 (s, C-7a), 116.0 (s, C-8a), 136.2 (s, C-9a), 121.0 (d, C-
10a, 14a), 151.6 (s, C-11a,13a), 115.7 (d, C-12a), 134.7 (s, C-1b), 131.5(d, C-2b), 134.8 (s, C-3b), 147.5 (s,
C-4b), 122.2 (d, C-5b), 123.6 (d, C-6b), 123.2 (d, C-7b), 129.7 (d, C-8b), 132.1 (s, C-9b), 125.2 (s, C-10b),
153.8 (s, C-11b), 103.8 (d, C-12b), 148.5 (s, C-13b), 113.4(d, C-14b), 138.2 (s, C-1c), 127.7 (d, C-2¢,6¢),
121.83 (d, C-3c,5c), 149.2 (s, C-4c), 40.44 (d, C-7c), 40.39 (d, C-8¢), 137.3 (s, C-9¢), 124.5 (s, C-10c),

C-1d), 1288 IA .24 64\
A I\I’, A 4T,

TR, AND T,

122.0 (d, C-3d,5d), 1510(3 C-4d), 867(d C-7d), 48. (d C-8d), 140.6 (s, C-9d), 129.6 (s, C-10d), 151.0
(s, C-11d), 114.3 (d, C-12d), 149.6 (s, C-13d), 116.0 (d, C-14d), 169.7 (s), 169.5(s), 169.23 (s), 169.18 (s),
169.08 (s), 168.72 (s), 168.66 (s), 168.55 (s), 168.55 (s), 168.51 (s), 21.14 (q), 21.14(q), 21.11 (q), 21.11

(@), 21.07 (q), 21.07 (q), 21.07 (q), 21.07 (q), 21.00 (q), 20.4 (q).

<), 1.3 (
188 8(s. C-11c), 1. 5(d. C-12¢0). 151.0(s. C-130) 1158 (d C-140) 135.0 (g
= Jy 1 X RoZadarT \3,

LRI 0, A AN]y L\ des T \\By Ly, LaZlels (3, W i1IW 2O (U, Ty,

Deacetylation of the dehydro product. A solution of the dehydro product (16) (15.2 mg, 11.5 umol) and

potassium hydroxide (109 mg, 1.6 mmol) in methanol (15 ml) was stirred at room temperature. After 1.5 hr, the
solution was diluted with cooled water (15 ml) and then neutralized with 1 % cooled hydrochloric acid. The

TEE= A S = TETE RS T
Soluuon was e\rfrnt‘fprl with athvl acetate (earh 20 ml 2 timeg) The extract wag wached with bhrine and then dried
A AWkl V“ll‘. AV WA \mll 4N/ LLiRgy o7 ulll\lﬂln A Ii%W WA W@ALE YYD VY GAOLIWAY TV QUL WILIEW UL WiWEE WL AW
7 A W1fn A Fen, ntimen ~F tlan oAde » N AAnenl-
OVer sGaiuimn suiate. nx ©r CVG-P\J uon OI ui€ SOIVEil, ulC lelUUC was DUUJQ.«I'CU 10 Pled.lauVC ILA., UVICILR,,

1.05715 (0.25 mm, 20 x 20 cm), chloroform - methanol (4 : 1)) to give a product (2) in a yield of 6.2 mg
(59.7 %). The product was completely identified with natural (+)-vitisifuran A (2) by comparison with the optical
rotation as well as the 'H-NMR spectral data.

Methylation of (-)-vitisifuran B. A mixture of (-)-vitisifuran B (3) (14.8 mg, 16.4 umol), methyl iodide
(480 mg, 3.4 mmol) and potassium carbonate (470 mg, 3.4 mmol) in acetone (10 ml) was stirred under nitrogen
atmosphere at room temperature. After 22 hr, the reaction mixture was diluted by ethyl acetate (50 ml), washed

with brine and then dried over sodium sulfate. After evaporation of the solvent, the residue was subjecied to

nranartiv TI " INMar~l- 1 NETIE (N DE smaemn MY v N e shlarafaeaal

ana 7 mnAamamaathgl A
l.ll\/ AL ALY U

. .
uVICICR, 1.US /105 (U .25 i, 2U X 2U G, CuGroeiorin) o g v¢ a noname in

thyl derivative (17)in a
yield of 13.8 mg (81.8 %).

17: HR-FABMS m/z: 1031.4003 (MH'; C4H,,0,,), caled. 1031.4007; IR v, (film) cm™: 3020, 1610; ‘H-
NMR (CDCL,) 8, 7.50 (2H, d, /=8.4 Hz, H-2a,6a), 6.80 (2H, d, J=8.4 Hz, H-3a,5a), 6.58 (2H, d, J=1.1 Hz,
H-10a,14a), 6.49 (1H, t, J=1.1 Hz, H-12a), 6.59 (1H, d, J=1.8 Hz, H-2b), 6.675 (1H, d, J=8.1 Hz, H-5b),
6.81 (1H, dd, J=8.1, 1.8 Hz, H-6b), 6.682 (1H, d, J=17.2 Hz, H-7b), 6.72 (1H, d, J=17.2 Hz, H-8b), 6.96
(1H, brs, H-12b), 7.00 (1H, brs, H-14b), 6.74 (2H, d, J=8.4 Hz, H-2¢,6¢), 6.61 (2H, d, J=8.4 Hz, H-3c,5¢),
5.43 (1H, d, J=5.1 Hz, H-7¢), 4.32 (1H, d, J=5.1 Hz, H-8¢), 6.46 (1H, d, J=1.8 Hz, H-12¢), 6.23 (1H, d,

J=1.8 Hz, H-14¢), 7.22 (2H, d, J=8.4 Hz, H-2d,6d), 6.87 (2H, d, J=8.4 Hz, H-3d,5d), 5.43 (1H, d, J=5.1

RTLAR NG =, AR, N <f

Hz, H-7d), 4.43 (1H, d, J=5.1 Hz, H-8d), 6.08 (2H, s, H-10d, 14d), 6.08 (1H, s, H-12d), 3.89 (3H, s), 3.78

Vo2 A § =\ -

(3H, s), 3.76 (3H, s), 3.743 (3H, s), 3.735 (3H, s), 3.60 (3H, s), 3.60 (3H, s), 3.60 (3H, s), 3.60 (3H, s);
BC-NMR (CDClL,) 8, 123.5 (s, C-1a), 127.5 (d, C-2a,6a), 113.9 (d, C-3a,5a), 159.2 (s, C-4a), 149.7 (s, C-
7a), 116.4 (s, C-8a), 136.7 (s, C-9a), 108.4 (d, C-10a,14a), 161.3 (s, C-11a,13a), 100.6 (d, C-12a), 131.0 (s,

C-1b), 123.8 (d, C-2b), 130.8 (s, C-3b), 158.7 (s, C-4b), 109.8 (d, C-5b), 126.3 (d, C-6b), 123.0 (d, C-7b),
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127.U (G, L-0Uj, 15z.2 (8, L-YD), .78, L-1UDj, 154.7 (8, LU-11Dj, 6 (a, C-120), 138.U {8, L-15D),
106.7 (d, C-14b), 132.4 (s, C-ic), 126.8 (d, C-2c,6¢), 113.6 (d, C-3¢,50), 159 2 (s, C-4c), 91.2 (d, C-70),

51.8(d, C-8¢), 140.7 (s, C-9¢), 120.0 (s, C-10c), 161.3 (s, C-11c), 4.4 (d, C-12¢), 161.7 (s, C-13c), 106.2
(d, C-14c), 133.9 (s, C-1d), 126.6 (d, C-2d,6d), 114.1 (d, C-3d,5d), 159.6 (s, C-4d), 93.1 (d, C-7d), 56.7 (d,
C-8d), 146.0 (s, C-9d), 105.4 (d, C-10d, 14d), 161.0 (s, C-11d, 13d), 98.8 (d, C-12d), 55.8(q), 55.4 (q), 55.3
(@), 55.3 (), 55.2 (g), 55.2 (q), 55.1 (g), 55.0 (q), 55.0 (q).

Ozonolysis of nonanethyl (-)-vitisifuran B A solution of nonamethyl-(-)-vitisifuran B (17) (11.0 mg,
10 7 numnl) in ethul acemtes ml) wag mrnnlad af ='7Q Y trantad with n7nne far 1 min  and than wnrl, 1IN WY
AV 7 ARIRVL) LD WUl ]l CRAAAKRIAL, { 7 llll, ¥Y LD VANAJIVAL Gt 7O Ny UNCQUAL VY RUL UZA I 1 13IL, Al Wil FY L AVAL l-l YY1l

dimethyl sulfide (
1.05715 (0.25 mm, 20 x 20 cm), hexane - acetone (2 : 1)) to give three compounds (9, 10 and 18) in yields of
1.5mg (33.6 %), 1.1 mg (22.9 %) and 4.1 mg (59.6 %), respectively. 9 and 10 were completely identical with
the above products derived from viniferifuran (1), respectively. 18 was also identified with an authentic sample

derived from (-)-vitisin B (6) including the sign of the optical rotation.®

e

.5 ml) to give a resulting mixture. The mixture was separated by preparative TLC (Merck

Acetylation of (-)-vitisin B. A solution of (-)-vitisin B (6) (121.3 mg, 133.9 umol) in acetic anhydride

(1.5 ml) and pyridine (1.5 ml) was stirred overnight at room temperature. After the concentration of the reaction

mixture under reduced

e under reduced p essure, th
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171.2 mg ( 99.6 %).

19: HR-FABMS m/z: 1285.3710 (MH*; C, H,,0,,), calcd. 1285.3705; IR v, (film) cm™: 3020, 1765, 1615;
'H-NMR (CDCL,) 8, 7.30 (2H, d, J=8.8 Hz, H-2a,6a), 7.06 (2H, d, J=8.8 Hz, H-3a,5a), 5.51 (1H, d, J=5.1
Hz, H-7a), 4.51 (1H, d, J=5.1 Hz, H-8a), 6.58 (2H, d, J=1.5 Hz, H-10a,14a), 6.78 (1H, t, J=1.5Hz, H-12a),
6.62 (1H, brs, H-2b), 6.73 (1H, d, J=8.4 Hz, H-5b), 6.99 (1H, brd, J=8.4 Hz, H-6b), 6.33 (1H, d, J=16.1
Hz, H-7b), 6.69 (1H, d, J=16.1 Hz, H-8b), 6.58 (1H, d, J=1.8 Hz, H-12b), 6.83 (1H, d, J=1.8 Hz, H-14b),
6.75(2H, d, J=8.8 Hz, H-2¢,6¢), 6.82 (2H, d, J=8.8 Hz, H-3¢,5¢), 5.36 (1H, d, J=4.8 Hz, H-7¢), 4.22 (1H,
d, J/=4.8 Hz, H-8c), 6.68 (1H, d, J=2.2 Hz, H-12¢), 6.35(1H, d, J=2.2 Hz, H-14c), 7.28 (2H, d, J=8.4 Hz,

H.2Ad AA\ '7 (\Q ML A I—Q A H 1 24 &A4
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(3H, s), 2.203 (3H, s), 2.203 (3H, s), 2.199 (3H, s), 2.199 (3H, s); ** -NMK( DCL) 8. 138.4 (s, C-la),
126.5 (d, C-2a,6a), 121.9 (d, C-3a,5a), 150.61 (s, C-4a), 92.59 (d, C-7a), 56.0 (d, C-8a), 144.9 (s, C-9a),
117.6 (d, C-10a,14a), 151.6 (s, C-11a,13a), 114.7 (d, C-12a), 130.5(s, C-1b), 124.8 (d, C-2b), 130.0 (s, C-
3b), 159.0 (s, C-4b), 110.3 (d, C-5b), 127.0 (d, C-6b), 121.8 (d, C-7b), 131.2 (d, C-8b), 135.9 (s, C-9b),
123.3 (s, C-10b), 160.6 (s, C-11b), 102.3 (d, C-12b), 152.0 (s, C-13b), 110.6 (d, C-14b), 137.7 (s, C-1¢),
126.7 (d, C-2¢,6¢), 121.5 (d, C-3¢,5¢), 150.3 (s, C-4¢c), 90.7 (d, C-7c), 52.1(d, C-8c), 141.3 (s, C-9c¢), 123.7
s, C-100), 160.8 (s, C-11¢), 102.8 (d, C-12¢), 152.5 (s, C-13¢), 113.8 (d, C-14c), 138.1 (s, C-1d), 126.2 (d,

)
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C-2d,6d), 122.0 (d, C-3d,5d), 150.59 (s, C-4d), 92.62 (d, C-7d), 56.6 (d, C-8d), 144.4 (s, C-9d), 118.6 (d,
C-10d,14d), 151.5 (s, C-11d,13d), 114.6 (d, C-12d), 169.3 (s), 169.3 (s), 169.3 (5), 165.0 (s), 169.0 (s),

168.7 (s), 168.7 (s), 168.5 (s), 168.5 (s), 21.17 (q), 21.15 (q), 21.14 (g), 21.11 (@), 21.09 (g), 21.08 (g),
21.08 (q), 21.01 (q), 21.01 (q).
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pmol) and DDG (31 mg, 133.3 umol, 1.0 eq) in ioiuene (30 mi) was siirred under refiux. Furihermore, each 21
mg of DDQ (totally 63 mg, 267 pmol, 2.1 eq) was added into the reaction mixture every 14 hr. After 69 hr, the
reaction mixture was subjected to column chromatography over silica gel (Fuji silysia Chemical Co. L., BW-
820MH, 1.8 g) using benzene - acetone (20 : 1)), to preparative TLC (Merck, 13895 (1.0 mm, 20 x 20 cm),
hexane - acetone (1 : 1)) and then to preparative HPLC (YMC Co. Lid., YMC-Pack C8 (420 x 250 mm),
acetonitrile - water (8 : 2), flow rate: 3.0 ml/min) to give three dehydrogenated products (20, 21, 22) and the

starting material (19) in yields of 14.1 mg (8.4 %), 16.2 mg (9.5 %), 2.6 mg (1.5 %), and 80.8 mg (47.2 %),
respectively.

20: HR-FABMS m/z: 1283.3546 (MH";

LLY NIAAD 7/ TW™ \ & Vo ) & G | 1_.Q
II-INIVIN \\/L}\./ls} U I D‘I‘ \<£m, 4, J=0.

C,Hyy0,), caled. 1283.3549; IR v, (film) cm': 3020, 1765, 1615,

*
QII, TY A £.% I NO7ATE 3 r_o Q1T TY 7. N & L1 .l S O
o 7z, n-2a,6a), /.09 (2N, 4, J=6.5 N7z, H-3a,5a), 5.60 (1 d, J=3.Y

Hz, H-7a), 4.66 (iH, d, /=5.9 Hz, H-8a), 6.86 (2H, d, /=2.2 Hz, H-10a, 14a), 6.85 (iH, i, Jj=2. ZHL H-12a),
7.05(1H, d, J=2.2 Hz, H-2b), 7.20 (1H, d, J=8.8 Hz, H-5b), 7.08 (1H, dd, J=8.8, 2.2 Hz, H-6b), 6.58 (1H,
d, J=16.1 Hz, H-7b), 6.94 (1H, d, J=16.1 Hz, H-8b), 6.63 (1H, d, /=2.2 Hz, H-12b), 6.96 (1H, d, J=2.2 Hz,
H-14b), 7.42 (2H, d, J=8.8 Hz, H-2¢,6¢), 6.97 (2H, d, J/=8.8 Hz, H-3¢,5¢), 6.81 (1H, d, J/=2.2 Hz, H-12c*),
6.82 (1H, d, J=2.2 Hz, H-14c¢*), 7.10 (2H, d, J/=8.8 Hz, H-2d,6d), 7.01 (2H, d, J=8.8 Hz, H-3d,5d), 5.41
(1H, d, J=7.0 Hz, H-7d), 3.79 (1H, d, J=7.0 Hz, H-8d), 6.15 (2H, d, J=2.2 Hz, H-10d, 144d), 6.40 (1H, t,
J=2.2 Hz, H-12d), 2.32 (3H, s), 2.29 (3H, s), 2.29 (3H, s), 2.29 (3H, s), 2.27 (3H, s), 2.22 (3H, s), 2.22
(3H, s), 1.96 (BH, s), 1.96 (3H, s); PC-NMR (CDCl,) 8. 138.3 (s, C-1a), 126.6 (d, C-2a,6a), 122.0 (d, C-

3a,5a), 150.6 (s, C-4a), 92.6 (d, C-7a), 56.3 (d, C-8a), 144.8 (s, C-9a), 118.4 (d, C-10a,14a), 151.6 (s, C-
i1a,13a), 114.7 (d, C-12a), 131.7 (s, C-1b), 118.9(d, C-2b), 129.5(s, C-3b), 153.6 (s, C-4b), 111.3 (d, C

5b), 122.6 (d, C-6b), 122.3 (d, C-7b), 131.6 (d, C-8b), 135.5 (s, C-9b), 123.7 (s, C-10b), 160.9 (s, C-11b),
102.5 (d, C-12b), 152.1 (s, C-13b), 110.4 (d, C-14b), 127.8 (s, C-1c), 127.2 (d, C-2¢,6¢), 121.9 (d, C-3c,5¢),
150.9 (s, C-4c), 150.4 (s, C-7c), 114.2 (s, C-8c), 130.5 (s, C-9¢), 125.7 (s, C-10c), 161.0 (s, C-11c), 103.8
(d, C-12¢), 152.2 (s, C-13c), 116.4 (d, C-14c), 137.1 (s, C-1d), 127.0 (d, C-2d,6d), 121.9 (d, C-3d,5d),
150.6 (s, C-4d), 92.4 (d, C-7d), 56.0 (d, C-8d), 142.1 (s, C-9d), 117.4 (d, C-10d, 14d), 150.5 (s, C-11d,13d),
113.6 (d, C~12d) 169.3 (s), 169.3 (s), 169.2 (s), 169.1 (s), 168.9(s), 168.7 (s), 168.7 (s), 168.3 (s), 168.3
21.0 (g), 21.0 (g), 20.9 (q), 20.9 (g). * The

Lo F \Y

TYMm Ya Y

: HR-FABMS m/z: 1283.3549 (MH"; C,,H,,0,,), caled. 1283.3549; IR v, (film) cm™: 3020, 1765, 1605;
‘H-NMR (CDCL) &, 7.53 (2H, d, J=8.8 Hz, H-2a,6a), 7.02 (2H, d, J=8.8 Hz, H-3a,5a), 7.03 (2H, brs, H-
10a, 14a), 7.00 (1H, brs, H-12a), 6.62 (1H, brs, H-2b), 6.74 (1H, d, J=8.8 Hz, H-5b), 6.90 (1H, brd, J=8.8
Hz, H-6b), 6.63 (1H, d, J=16.1 Hz, H-7b), 6.73 (1H, d, J=16.1 Hz, H-8b), 7.17 (1H, brs, H-12b), 7.14 (1H,
brs, H-14b), 6.80 (2H, d, J=8.4 Hz, H-2c,6c), 6.84 (2H, d, J=8.4 Hz, H-3c,5¢), 5.37 (1H, d, J=4.4 Hz, H-
7c), 4.31 (1H, d, J=4.4 Hz, H-8c), 6.71 (1H, brs, H-12¢), 6.38 (1H, brs, H-14c), 7.29 (2H, d, J=8.4 Hz, H-
2d,6d), 7.07 (2H, d, J=8.4 Hz, H-3d,5d), 5.54 (1H, d, J=4.8 Hz, H-7d), 4.55(1H, d, J=4.8 Hz, H-8d), 6.62

(2H, brs, H-10d, 14d), 6.77 (1H, brs, H-12d), 2.34 (3H, s), 2.26 (3H, s), 2.25 (3H, s), 2.25 (3H, s), 2.24

T A1 MIT A 3H. 5). 2.15(3H. 5). 2.15 3K Y- 13/ 1977 £ (e 1Y 197 &
(3H, s), 2.21 (3H, s), 2.21 (3H, s8), 2.15 (BH, s), 2.15 (BH, s); C-NMR \\,U\,13} UC 12/.0 (8, L-1d)}, 1£2/.0
(d, C-2a,6a), 121.5 (d, C-3a,5a), 150.9 (s, C-4a), 150.6 (s, C-7a), 116.1 (s, C-8a), 136.0 (s, C-9a), 121.1 (d,

C-10a, 14a), 151.51 (s, C-11a,13a), 115.6 (d, C-12a), 130.6 (s, C-1b), 124.2 (d, C-2b), 130.0 (s, C-3b), 158.8
(s, C-4b), 110.3 (d, C-5b), 127.2 (d, C-6b), 121.9 (d, C-7b), 130.6 (d, C-8b), 132.8 (s, C-9b), 125.0 (s, C-
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1INkY 182 Q /g C_11hY 1M2 A /A M 190 1A4Q & /o ™ 12 112 1 (A M 1AW 1377 "1 (o0 T 1~ 18 & A (O
1VUO0), 153.7\3, L ~110j, 1U3.4 ({4, L-140), 190.5 {5, L-130), 113.1 {0, L-14U), 15/7/.7 {3, ©-1{j, 120.0 ({1, ©
~ N 11T O 713 Vo s YWY N A VAN V4 Fa Y RN FaYayw+< h | £ oy ~a > 7 3 Fa il PN l L] rs 1A N s I“‘I\A\
2¢,6¢), 121.8(d, C-3¢,5¢), 150.3 (s, C-4c), 90.6 (d, C-7¢), 51.6 (d, C-8¢c), 141.3 (s, C-9¢), 123.9 (s, C-10¢),

160.6 (s, C-11¢), 102.8 (d, C-12¢), 152.5 (s, C-13c), 113.7 (d, C-14c), 138.4 (s, C-1d), 126.2 (d, C-2d,6d),
122.1 (d, C-3d,5d), 150.6 (s, C-4d), 92.6 (d, C-7d), 56.1 (d, C-8d), 144.9 (s, C-9d), 117.6 (d, C-
10d,14d), 151.54 (s, C-11d,13d), 114.5 (d, C-12d), 169.7 (s), 169.3 (s), 169.2 (s), 169.0 (s), 169.0 (s),
168.6 (s), 168.5 (s), 168.5 (s), 168.5 (s), 21.14 (q), 21.14 (q), 21.14 (g), 21.08 (q), 21.08 (g), 21.08 (q),
21.08 (q), 20.9 (q), 20.9 (q).

22: HR-FABMS m/z: 1281.3392 (MH"; C,H,,0,,), calcd. 1281.3392; IR v___(film) cm™: 3020, 1765, 1610;
IH NMR (("IY‘I \F\ 75‘;(’)” d I—RRH7 H’)n ﬁa\ 7.03 {’)H d I—RRH'r H-3a ﬁa\ 7.100 (2H d =272

Hz, H-10a,14a), 7.17 (1H, t, J=2.2 Hz, H-12a), 6.92 (1H, d, J=1.8 Hz, H-2b), 7.207 (1H, d, J=8.4 Hz, H-
5b), 6.94 (iH, dd, J=8.4, 1.8 Hz, H-6b), 6.83 (iH, d, J=17.6 Hz, H-7b), 6.98 (1H, d, /=17.6 Hz, H-8b),

7.206 (1H, d, J=1.8 Hz, H-12b), 7.26 (1H, d, J=1.8 Hz, H-14b), 7.42 (2H, d, J=8.8 Hz, H-2c,6¢), 6.99 (2H,
d, J=8.8 Hz, H-3¢c,5¢), 6.86 (1H, d, J=2.2 Hz, H-12¢), 6.82 (1H, d, J/=2.2 Hz, H-14c), 7.110 (2H, d, J=8.8
Hz, H-2d,6d), 7.00 (2H, d, J/=8.8 Hz, H-3d,5d), 5.44 (1H, d, J=7.7 Hz, H-7d), 3.81 (1H, d, J=7.7 Hz, H-
8d), 6.20 (2H, d, J=2.2 Hz, H-10d,14d), 6.40 (1H, t, J=2.2 Hz, H-12d), 2.359 (3H, s), 2.357 (3H, s), 2.30
(3H, s), 2.272 3H, s), 2.272 (3H, s), 2.266 (3H, s), 2.266 (3H, s), 2.02 (3H, s), 2.02 (3H, s); *C-NMR
(CDCL,) b, 127.56 (s, C-1a), 127.61 (d, C-2a,6a), 121.8 (d, C-3a,5a), 151.1 (s, C-4a), 150.6 (s, C-7a), 116.1

(s, C-8a), 136.0 (s, C-9a), 121.2 (d, C-10a,14a), 151.8 (s, C-11a,13a), 115.7 (d, C-12a), 131.9 (s, C-1b),
110174 COh 190 A ie C.2hY 182 85/ ARy 1112 /(A C_Shy 17 84 OC.AhY 17 0vid . Y 121 A
117,161 U, Loal)y, 147.5% (3, L-IUj, 1J5.J(S, W-9U 11E.0 (U, mJUy, LLL. 4, oUU), 1La v\, WEiuy, 1019
(d, C-8b), 132.6 (s, C-9b), 125.2 (s, C-10b), 154.0 (s, C-11b), 103.6 (d, C-12b), 148.5 (s, C-13b), 113.4 (d,

~— —_— o S 2 s A o~ g

C-14b), 127.9 (s, C-lc), 127.12 (d, C-2¢,6¢), 121.8 (d, C-3¢,5¢), 150.8 (s, C-4c), 150.3 (s, C-7c), 114.3 (s,
C-8c), 130.7 (s, C-9¢), 126.2 (s, C-10c), 160.9 (s, C-11¢), 103.9 (d, C-12c), 152.2 (s, C-13c), 116.2 (d, C-
14¢), 137.0 (s, C-1d), 127.09 (d, C-2d,6d), 121.9 (d, C-3d,5d), 150.7 (s, C-4d), 92.4 (d, C-7d), 56.2 (d, C-
8d), 141.9 (s, C-9d), 117.5 (d, C-10d,14d), 150.5 (s, C-11d,13d), 113.5 (d, C-12d), 169.7 (s), 169.2 (s),
169.1 (s), 169.1 (s), 168.5 (s), 168.5 (s), 168.3 (s), 168.3 (s), 168.3 (s), 21.18 (q), 21.18 (q), 21.14 (q),
21.14 (q), 21.13 (q), 21.04 (q), 21.00 (q), 20.97 (q), 20.97 (q).

Nearetvlntion of comnound 21 A aenlntinn of comnonnd 21 (62 mo 4R umol) and notagginm

L/‘/W‘IP" L2 2212 VJ VUTINE/ VT IRAS e & LA OVivuwvI W wllly\l“ll\l et B \U ek lllé, A4 Mlll\’l} WliNe vaul“ll

hardomawridan 711D seee 1 77 cerime ) in vl A1 710N 1N o sl it wnina fnianinmntiiren AFfare 1T & he thoa omlirtioue

Nyaroxia (ll& g, 1.7 1IH1HOL) 11 HICUlaliol (1Y 11l) was Suil L1 111 IIpCralul AWl 1.0 11, UIc Suiuuvll
Vard T 1

as diluted with cooled water (10 mi) and then neutralized with 1 % cooled hydrochioric acid. The solution was
extracted with ethyl acetate (each 20 ml, 3 times). The extract was washed with brine and then dried over sodium
sulfate. After evaporation of the solvent, the residue was subjected to preparative TLC (Merck, 1.05715 (0.25
mm, 20 x 20 cm), chloroform - methanol (4 : 1)) to give a product (3) in a yield of 2.8 mg (64.0 %). The product
was completely identified with natural (-)-vitisifuran B (3) by comparison with the optical rotation as well as the
"H-NMR spectral data.

Oxidation of compound 20. A mixture of compound 20 (5.0 mg, 3.9 umol) and DDQ (1.5 mg) in

7o e X m

ProN 1 & vy ~F mnnmnn
LOIUCTI

PR o a1
D0t l} was SLIHCU unu T TELIUX lll a llll.lUgCll d.lL)lllprllﬁlL FLUUICIIHUIC, mu 1.0 1E Ul LiAJ(iwnaily 7. 1

Jﬂl

mg, 40.1 pmol, 10.3 eq) was added into the reaction mixture every 10 hr. After 62 hr, the reaction mixture was
subjected to column chromatography over silica gel (Fuji silysia Chemical Co. Ltd., BW-820MH, 1.5 g) using
benzene - acetone (20 : 1)) and then to preparative HPLC (YMC Co. Ltd., YMC-Pack C8 (¢20 x 250 mm),



N

J. Ito et al. / Tetrahedron 55 (1999) 2529-2544

e T P
L1 UK CLOYTT

. | o S |

/ M o ., | P JEn—y T
nuuc - L 1111) W Elve a UCllyulUgcilaial leub(b (U I g
~

2
o wi [+ 03
starting material (u‘.‘v, 3.0 mg). The product was compietely ideniified with compound ZZ by comparison with

the IR and 'H-NMR spectral data.

Oxidation of compound 21. A mixture of compound 21 (5.0 mg, 3.9 umol) and DDQ (1.5 mg) in
toluene (5 ml) was stirred under reflux in a nitrogen atomosphere. Furthermore, cach 1.5 mg of DDQ (totally 9.2
mg, 40.5 pmol, 10.4 eq) was added into the reaction mixture every 10 hr. After 62 hr, the reaction mixture was
subjected to column chromatography over silica gel (Fuji silysia Chemical Co. Ltd., BW-820MH, 1.5 g) using

o S 1ca gel (ru s e
benzene - acetone (20 : 1) and then to preparative TC (Y Cn 1td VMC-Pack CR (-l\’)n 250 mm)
OCNzZe acc! VeV L1y ang anen W preparauve mri Al (YMIO L0 L., TMU-radk P40 X ooV mmy,

acetonitrile - water (8 : 2), flow rate: 3.0 ml/min) to give a dehydrogenated products (0.3 mg) with the recovered

s~

starting material (21, 3.3 mg). The product was completely identified with compound 22 by comparison with
the IR and *H-NMR spectral data.
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