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Abetract- Three novel oligostilbenes, aqelopsins A, B and C, have been isolated fran 
apsis brevipeknculata var. hancei and their structures were determined by means -I 

ic evidence. 

Pmpelopsis brevipedunculata (Maxim.) Trautv. and its variety, 4. brevipedunculata 

(Maxim.) Trautv. var. hancei Rehder (Vitaceae) are used as an anti-inflammatory in the 

treatment of hepatitis and nephritis. Biological studies SW that both alcoholic 

and water deco&ions of the fruits, leaves, stems. and roots of 4. brevipsdunculata had 

an inhibitory action of collagen synthesis of liver cells and anti-fatty liver action2 

In our continuing effort to discover anti-hepatotoxic constituents fran Oriental 

medicinal plants, we observed that methanol extracts of both plants exhibited strong ac- 

tivity at a dose of 1 mg/ml in the carbon tetrachloride- and D-galactosamine-induced 

cytotoxicity model systems employing primary cultured rat he@ocytes.3 Further, ethyl 

acetate solubles of the metharx~l extract of A. brevipedunculata var. hancei were also 

anti-hepatotoxic in the assay. FractioMtion of the solubles led to the isolation of 

three new oligostilbenes named ampelopsins A, B and C. 

Ampelopsin A, m.p. 185-186'C, [a], +167", was established to have the molecular 

formula C28H224 on the basis of FAB-MS (m/z: 471 [MH+]) and its 13C NMR spectrum which 

shawed signals for twenty-eight carbons. The 13C NMR signals were assigned to four sp3 

and twenty-four sp2 carbons, and out of the latters, six at 6 155.8 - 159.9 were found 

to bind with oxygen atans. These spectral data, along with a W absorption band at 283 

rm (log E 3.86) and IR spectral bands at 3400 (hydroxyl), 1600, 1515 and 1450 cm-' 

(aromatic), q&e that ampelopsin A is an oxidative dimer of resveratrol. Methylation 

of ampelopsin A with dimethyl sulfate and potassium carbonate in acetone yielded a pen- 

tamethyl ether la which afforded a monoacetyl derivative lb (W m/z: 522 [M+-A&H]) -- 

after trealment with acetic anhydride in pyridine, suggesting that ampelopsin A bears 

five phenolic and one aliphatic hydroxyl grcupj. Thus, the remaining oxygen was as- 
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'H Ntm Data of pmpelqkns A, Band C (500 MHz, in acetone+). 

Am@opsinA PmpelopsinB MpelopsinC 

H-2,6 
H-3,5 
H-7 
H-8 

H-12 
H-14 
H-2',6' 
H-3',5' 
H-7' 
H-8' 
H-12' 
H-14' 
H-2",6" 
H-3",5" 
H-7" 
H-8" 
H-10",14" 
H-12" 

6.90 (d, J=8.3) 
6.65 (d, J=8.3) 
5.45 (d, J=5.0) 
5.42 (brs) 

6.16 (d, J=2.3) 
6.62 (d, J=2.3) 
7.12 (d, J=8.3) 
6.78 (d, J=8.3) 
5.77 (d, J=11.7) 
4.17 (d, J=ll.7) 
6.43 (d, J=2.3) 
6.24 (d, J=2.3) 

6.95 (d, J=8.5) 
6.66 (d, J=8.5) 
5.23 (t, J=4.0) 
3.20 (dd, J=18.0, 4.0) 
3.60 (dd, J=l8.0, 4.0) 
6.07 (d, J=2.0) 
6.35 (d, J=2.0) 
7.11 (d, J=8.5) 
6.78 (d, J=8.5) 
5.74 (d, J=ll.5) 
4.19 (d, J=11.5) 
6.45 (d, J=2.0) 
6.24 (d, J=2.0) 

7.20 (d, J=8.5) 
6.70 (d, J=8.5) 
5.29 (d, J=3.5) 
3.67 (brd, J=l2.0) 

6.17 (s) 

7.28 (d, J=8.5) 
6.82 (d, J=8.5) 
5.85 (d, J=12.0) 
4.48 (d, J=12.0) 
6.37 (d, J=2.0) 
6.18 (brs) 
7.03 (d, J=8.5) 
6.75 (d, J=8.5) 
4.26 (d, J=9.5) 
3.78 (dd, J=12.0, 9.5) 
6.22 (d, J=2.0) 
6.20 (t, J=2.0) 

signed to be present as an ether linkage in the molecule. 

Double rescmnce experiments carried cut in the 'H m spectrumof ampelo@nAin- 

dicated the presen ce of four sets of ~ccnqled hydrogms (6 6.65, 6.90; 6.78, 7.12 

(2H each d, J=8.3 AZ)), two sets of meta-coupled hydrogens (6 6.16, 6.62; 6.24, 6.43 (1H 

each d, J=2.3 Hz)) as well as two sets of mutually coupled aliphatic methine hydrogens 

(6 4.17, 5.77 (1H each d, J=l1.7 Hz); 5.42 (1H brs), 5.45 (1H d, J=5.0 Hz)). Thebroad 

singlet signal at 6 5.42 was clearly chahged to doublet (J=5.0 Hz) by the addition of 

D20, pointing out the presence of a secoxky alcchol, which was further substantiated 

by a dmfield shift to 6 6.66 in the 'H NMR spectmn of the momacetate lb. For the 

unambiguous assigrment of the four methine hydrcgen signals, two dimensional 'H-13C 

shift correlation spectrum of ampelopsin A was measured. In this way, it shmed the 

follming cross peaks between the aliphatic 'H and 13C NMR signals at 6 4.17 - 49.4, 

5.45 - 43.7, 5.42 - 71.2 and 5.77 - 88.3, which implied that the former and latter two 

pairs were due to the benzylic hydrogehs and oxymethine hydrcgens, respectively. In 

order to settle the connectivities of the armtic and aliphatic moieties, long range 

benzylic couplings in the double resonahce experiments were analyzed. Thus, the 

methine hydrogen signal at 6 4.17, 5.42, 5.45 and 5.77 were found coupled with the 

aromatic hydrcgeh signals at 6 6.24, 6.62, 6.90 and 7.12, respectively. Theseaccumu- 

lated data all& us to propose the plain structure 1 for ampalopsin A, which can be 

well a mounted for on Ibe biogenetic grcund. 
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Pmpelopsin B, m.p. 170-171°, [a],, +123', shad a mass icn peak atm/z 455 [Mi+], -- 
which was different fran that of ampelopein A by 16 mass unit. 'Ihis, alaq with the 'H 

and 13C NM? spectra, indicated its molecular formula C28H2206. Frun the similarity of 

the Wand IR spectra of ampelopein B to the% of ampelopein A, the former ms thought 

to be a ccngener of the latter. The 'H and 13C NMR spectra of aqelopein B displayed 

the presence of a methylene grcup (6 3.20 and 3.60 (1H each ckd, J~l8.0 and 4.0 HZ) and 6 

34.3 (t)), instead of a carbinyl part as present in ampelcpsin A. Mreover, the 'H NMR 

qectnrn of ampelopsin B exhibited similar long range couplings to those of ampalopsin 

A, indicating thatampelopsinBis an 8-dehydroxyderivative 2 of anqelopsinA. 

Ampelopein C, m-p. 268-269', [aID +24', had the molecular fomla C42H320g (FAB-kS: 

m/z 681 [BH+]), suggesting it to be an oxidative trinxar of resveratrol. The 'H NM7 -- 

spectrum of ampelopein C showed signals for fcur sets of ortho_coupled hydmgens (6 

6.70, 7.20; 6.82, 7.28 (2H each d, J=8.5 Hz)), one set of meta-ccupled hydrogens (6 6.18 

(1H brs), 6.37 (1H d, J=2.0 Hz)), two methine hydrogens of a dihydrokzo furan grcuP (6 

4.48 and 5.85 (1H each d, J=12.0 Hz)) which resembled those of ampelopeins A and B. 

While, in the 'H MlR spectrum of ampelcqsin C, the meta-coupled 'H NMR signals assig- 

nable to H-12 arxl H-14 of anpelopsins A and B were not discernible, and instead a 

singlet signal was cbserved at 6 6.17. In addition to these, the 'H NMR spectrum of 

ampelqxsin C shti the following signals: 6 6.75 and 7.03 (2H each d, J=8.5 Hz) for 

~-coupled hydrogens, 6 6.20 (1H t, J=2.0 Hz) and 6.22 (2H d, J=2.0 Hz) for AX2 type 

aromatic hydrogens, and 6 3.67 (1H brd, J=12.0 Hz), 3.78 (1H dd, J=12.0 and 9.5 Hz), 

4.26 (1H d, J=9.5 Hz) and 5.29 (IH d, J=3.5 Hz) for four aliphatic methine hydrogens, 

the last four of which were four-d to be mutually coupled each other as indicated by 

double resonance experiments. Moreover, the double doublet signal at 6 3.78 shrx& 

long range coupling with the AX2 type signal at 6 6.22, and two other methine hydrogen 

signals at 6 4.26 and 5.29 also had long range couplings with the ortho-coupled hydrogen 

signals at 6 7.03 and 7.20, respectively, demonstrating the structure 3 for ampelopsin C. 

For the clarification of the relative stereochemistry of these three ampelcpsins, 

detailed NDE studies wez examined. In this way, all the ampelopsins shcwed sig- 

nificant NGE's between H-2'(6') and H-8', suggesting the trans orientation of the two 

methine hydrcgens on the dihydrcbenzofuran moiety. Irradiation of the H-2(6) signal 

enhanced the H-8' methine hydrogen signal, which can be o&en& only when the C-7 aryl 

group is situated cis to H-8'. - The a-configuraticn of the C-8 hydroxyl group in am- 

pelopsin A was deduced by NoiT's between H-2(6) - H-8 ard H-14 - H-8. Regarding the 

remaining stereochemistry at C-8, 7" and 8" in ampelopsin C, they were determined as in- 

dicated in structure 3 by the following NoE's: H-8 - H-10"(14"), H-8 - H-7", H-8" - H- 

2(6), H-8" - H-2"(6") and H-7" - H-lO"(l4"). 

It should be noted that the reported 'H and 13C NMR data of gnetin G (4) isolated 

previouly fran Welwitschia mirabilis4 closely resembled those of ampalopsin A (1). 

fbever, ampalcpsin A (1) seems to be a C-7 stereoisaner of balanocaqo 1 (5) isolated 

from Balanocarpus zeylanicus (Hopea brevipetiolaris) and Hopea jucunda.5 
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Unfortunately, ambiguous decoupling data for gnetin G (4) could not be suited for am- 

pelopsin A (1). Mareaver, the spectral data of distichol (6) fran Shores disticha6t7 

ware very similar to those of aqelopsin C (3) except for [a),. Noclear'HNMRdata 

are available for distichol (6), which might establish the relaticnship between this 

canpcund and ampslcpsin c (3). 

Some of resveratrol derivatives exhibit anti-fungal , antileukemic and liver- 

protective activities.8 It is of value to investigate pharmacological activity of 

these-. 

Gptical rotations were measured on a JASCO DIP-360 polarimeter. IPspectrawerere- 

corded on a SHIMADEC I&408 spectraneter, 'H and 13C NMR spsctra M a JDDL JNM FX-100 

and FX-500 spectrcmeters (?Ms as internal standard). FAB and 1~ resolutin EIMS were 

determined with JKL DX-303 and HITACHI M-52 spectmneters, respectively. 

Iso.l&in of -ins A (l), B (2) and C (3): Dried r-cots of A. brevipedunculata 

var. hancei (5 kg) were extracted with MKH (10 1 x 3) at rum temperature to give the 

extract (225 g). The MeoH extract (225 g) was partitioned with A&Et (10 1) and water 

(5 1) to yield A&Et and water solubles (40 and 185 g, respectively). The AcDEt 

solubles (35 g) were chrurmtcgraphed over silica gel (150 g) and the c0lumr-1 was elutsd 

with the increasing polarity of CHC13-MeOH mixture. 'Ihe repeated silica gel c-tog- 

rap&y of the CEC13-MeoH (9:1)-eluting fraction (5.8 g) using benzene-EtOAc as a solvent 

yielded ampelopsin A (500 mg) as colorless powder. lhe silica gel chrunatcgraphy of 

the CHC13-MeoH (92.5:7.5) and (8:2)-eluting fractions (5.9 and 5.1 g, respectively) fol- 

lcwed by HPIC (column: Tbsoh TSK gel OD5-120A: 30 an x 2.15 an I.D.; solvent: CH3CN- 

water (25:75); flew rate: 4 ml/min) afforded ampelopsins B (2) and C (3) (10 and 300 mg, 

respectively) as colorless Hers. 

Ampelopsin A (1): m.p. 185-186", [al, t167' (c 2.12, MeoH); FAB-MS m/z: 471 [MH+), 

453 [M+-H20]; w (W) x, nm (log E): 283 (3.86); II? (KBr) vmax an-': 3300, 1605, 

1515, 1450; 'H NMR: in Table 1; 13C NMR (125 MHz, acetone-dd) 6: 43.7 (d, C-7), 49.4 (d, 

C-8'), 71.2 (d, C-8), 88.3 (d, C-7'), 97.2 (d, C-12), 101.6 (d, C-12'), 105.4 (d, C- 

14'), 110.4 (d, c-14), 115.4 (d, C-3,5), 115.9 (d, 3',5'), 118.1 (s, C-IO), 128.6 (d, C- 

2,6), 129.8 (d, C-2',6'), 130.6 (s, C-l), 132.3 (s, C-l'), 139.8 (s, C-91, 142.8 (s, C- 

9'), 155.8 (s, C-II'), 157.0 (s, C-4'), 158.2 (s, C-4), 158.6 (s, C-13), 159.9 (s, C-11). 

Ampelopsin B (2): m-p. 170-171°, (al, +123' (c 0.93, M&H); FAB-MS m/z: 455 (MH+l; 

w (M&R) h, rm (log E): 281 (3.73); IR umax an-': 3400, 1610, 1515, 1450; 'H m: in 

Table 1; 13C N4R (125 MHz, acetone&) 6: 34.3 (t), 36.4 (d), 49.8 (d), 88.8 (d), 96.2 

(d), 102.0 (d), 106.0 (d), 109.5 (d), 116.1 (d x 2C), 116.5 (d x 2C), 119.5 (s), 123.3 

(s), 129.0 (d x 2C), 130.5 (d x 2C), 131.5 (s), 135.2 (s), 138.6 (s), 143.0 (s), 156.5 

(s), 157.1 (s), 157.7 (s), 159.0 (s), 159.3 (s), 160.9 (s). 
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ml-in c (3): m.p. 268-269', talD +24O (c 1.04, MeoH); FAB-EIS m/z: 681 [@I; 

IJ-J (m) A_ m (log E): 282 (4.03); IR (KBr) vmax an-': 3400, 1610, 1515, 1450; 'H 

m: in Table 1; 13c NMR (25 MHZ, aoetone-dd) 6: 37.4 (d), 48.7 (d), 52.3 (d), 57.1 (d), 

61.9 (d), 90.4 (d), 96.5 (d), 101.6 (d x 2C), 105.8 (d), 107.3 (d x 2C), 115.4 (d x 2C), 

115.7 (s), 115.7 (d x 2c), 116.0 (d x 2C), 120.9 (s), 124.6 (s), 129.8 (d x 2C), 130.0 

(d x 2c), 130.3 (d x 2c), 130.6 (s), 132.6 (s), 133.2 (s), 141.4 (s), 143.9 (s), 146.7 

(s), 154.4 (s), 155.5 (s), 155.6 (s), 156.4 (s x ZC), 158.3 (s), 158.9 (s x 2C), 159.2 

(s). 

Ckthylatian of ampelqxdn A (1) : lb a solution of aqelcpsin A (1) (30 IIKJ) in 

acetone (7 ml), dimethyl sulfate (0.7 ml) and anhydrcus potassium carhnate (70 mg) were 

added. The reactian mixture was refluxed at 80°C for 6 hr axI, after evaporation of 

solvent, it was chranatcqraph&i over silica gel to give ampelopsin A pentamethyl ether 

la (15 mg) as colorless powder; 'H Nt+SX (500 MHz, CIIC13) 6: 3.66, 3.67, 3.72, 3.75, 3.83 

(3H s), 4.11 (1H d, J=11.7 Hz), 5.40 (IH &I, J=5.2, 5.0 Hz), 5.53 (IH d, J=5.0 Hz), 5.78 

(IH d, J=ll.7 Hz), 6.22 (IH brs), 6.43 (IH d, J=2.3 Hz), 6.59 (2H d, J=2.3 Hz), 6.62, 

6.76, 6.82, 7.10 (2H each d, J=8.3 Hz). 

AoztylatimofarpelcpainA pentaethylethr (la): PmpelopsinApentamethylethzr 

(la) (5 mg) was dissolved in pyridine (0.5 ml) and acetic anhydride (1 ml) was added. 

Ihe reacticn mixture was kept at raxn twrature for 24 hr, evaporated UX@ red- 

pressure and chranatcgra~ over silica gel to give the moncacetate lb (3 mg) as color- 

less pcwder, EIM3 m/z: 522 (M+-A&HI, 'H E~MR (500 MHZ, C%C13) 6: 1.90, 3.66, 3.67, 3.72, 

3.75, 3.83 (3H each s), 4.14 (IH d, J=ll.7 Hz), 5.52 (1H d, J=5.2 Hz), 5.82 (1H d, 

5~11.7 HZ), 6.22 (1H bes), 6.28, 6.38, 6.45 (IH each d, J=2.3 Hz), 6.62 (2H d, J=8.3 

Hz), 6.66 (IH d, J=5.2 Hz), 6.76, 6.84, 7.10 (2H d, J=8.3 Hz). 
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