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New Phenolic Principles from Hypericum sampsonii
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Using the anti-hepatitis B virus (HBV)-producing cell line MS-G2 in vitro cultural system-guided screening
was performed, and two new benzophenones, 2,6-dihydroxy-4-[(E)-5-hydroxy-3,7-dimethylocta-2,7-dienyl-
oxy]benzophenone (1) and 2,6-dihydroxy-4-[(E)-7-hydroxy-3,7-dimethylocta-2-enyloxy|benzophenone (2), a new
xanthone, hyperxanthone (3), a new bisanthraquinone glycoside, R-(—)-skyrin-6-O-p-p-xylopyranoside (4), and
2-caffeoyloxy-3-hydroxy-3-(3,4-dihydroxyphenyl)propyl alcohol (5), and 16 known compounds were isolated from
the anti-HBV active fraction of the whole herbs of Hypericum sampsonii. Their structures were elucidated using
spectroscopic methods, mainly 2D NMR and MS spectrometry. Circular dichroism was used to determine the

stereochemistry of bisanthraquinone glycosides.
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The phytochemistry and antidepressant activity of Hyper-
icum perforatum (St. John’s wort) have attracted much atten-
tion to the Hypericum genus and several biologically active
components have been isolated.' ™ Hypericum sampsonii
(Guttiferae) is a herbal medicine used in the treatment of
blood stasis, to relieve swelling, and as an antitumor herb in
Taiwan.” Xanthones'” and series of polyprenylated ben-
zophenone derivatives'' "> were previously isolated from
this plant. In a continuation of our search for active compo-
nents similar to H. perforatum in H. sampsonii,'> We report
here the isolation and structural determination of five new
phenolic compounds together with 16 known compounds
from the whole herbs of H. sampsonii.

Results and Discussion

The ethanolic extract of the whole herbs was successively
partitioned with ethyl acetate and n-butanol. The ethyl ac-
etate and BuOH-soluble fractions were chromatographed on
silica gel and Sephadex LH-20 to give two new benzophe-
nones, 2,6-dihydroxy-4-[(E)-5-hydroxy-3,7-dimethylocta-2,7-
dienyloxy]benzophenone (1) and 2,6-dihydroxy-4-[(£)-7-hy-
droxy-3,7-dimethylocta-2-enyloxy]benzophenone (2), a new
xanthone, hyperxanthone (3), a new bisanthraquinone glyco-
side, R-(—)-skyrin-6-O-B-p-xylopyranoside (4), and 2-caf-
feoyloxy-3-hydroxy-3-(3,4-dihydroxyphenyl)propyl alcohol
(5), together with 2,4,6-trihydroxybenzophenone 4-O-geranyl
ether,'® 1,6-dihydroxyxanthone,'” 1,3,5,6-tetrahydroxyxan-
thone,'® 1,3,6,7-tetrahydroxyxanthone (norathyriol),'” padi-
axanthone,'” toxyloxanthone B, 1,3,5,6-tetrahydroxy-2-
prenylxanthone,” neolancerin,®® mangiferin,'” and R-(—)-
skyrin-6-0-B-p-glucopyranoside® and S-(—)-skyrin-6-0-f3-
p-glucopyranoside,” emodin,?” kaempferol,”® quercetin,?®
kaempferol 3-O-glucopyranoside,”” and quercetin 3-O-glu-
copyranoside.”

The IR spectrum of compound 1 showed the presence of
hydroxyl groups (3450—3050cm™"), conjugated carbonyl
(1630cm™ "), and aromatic (1588, 1517 cm™') absorption
bands. The molecular formula of compound 1 was estab-
lished to be C,;H,,O5 by high-resolution (HR)-EI-MS at m/z
382.1998. The 'H- and '*C-NMR spectra (Table 1) suggested
that 1: related to a benzophenone derivative. The 'H-NMR
spectrum revealed the presence of a phenolic hydroxyl group
[0y 8.93 (brs)], phenyl group, two proton singlet, hydroxy-
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geranyl group with a terminal methylene, and a hydroxyme-
thine group [0y 4.54 (2H, d, J=7.5Hz, H-1"), 5.49 (1H, t,
J=7.5Hz, H-2"), 2.16 (2H, m, H-4"), 4.07 (1H, t, J=6.5Hz,
H-5"), 1.70 (2H, m, H-6"), 4.87 and 4.95 (1H each, brs, H-
8"), 1.72 and 1.73 (3H each, s)]. The two symmetric phenyl
protons and the lower field shift of 1”-methylene protons sug-
gested that the side chain: linked to the C-4 hydroxyl group.
This fragment was determined by analysis of COSY,
NOESY, and HMBC spectra. The structure of 1 was deduced
from NOE correlations: H-1" and H-3 (-5), H-10"; and H-6"
and H-8", -9”, and HMBC correlations: H-2" (6") and C-7
(6¢ 197.8); H-3 (5) and C-2 (6) (O, 162.7), C-1 (. 104.8);
OH and C-2 (6), C-1, C-3 (5) (6 95.8); and H-1" and C-4
(O¢ 166.5). Therefore compound 1 was established as 2,6-di-
hydroxy-4-(5-hydroxy-3,7-dimethylocta-2,7-dienyloxy)ben-
zophenone. However, the orientation of the hydroxyl at C-5"
remains undetermined.

Compound 2 has the molecular formula C,;H,;O5 based
on HR-EI-MS. A comparison of the 'H- and *C-NMR spec-
tra of 2 with those of 1 revealed that the only difference was
in the side chain. The '"H-NMR spectrum showed that the ter-
minal methylene group in 1: replaced by two methyl groups
and one hydroxyl group in 2. HMBC connectivities of H-8"
(64 1.10) to C-6" (6¢ 29.5), C-7" (6 73.5), and C-9” (S
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Table 1. 'H- and "*C-NMR Spectral Data for Compounds 1 and 2 in
el
1 2
Position
IH I3C IH 13C

1 104.8 s 104.8 s
2 162.7 s 162.6 s
3 6.01s 95.8d 595s 96.1d
4 166.5 s 166.3 s
5 6.01s 958d 595s 96.1d
6 162.7 s 162.6 s
1’ 140.2 s 140.1 s
2' 7.56 t (7.0)” 1293d  7.56t(7.0) 128.1d
3 741t(7.0) 1281d  741t(7.0) 1287d
4’ 7.52.d (7.0) 1325d 7.52d(7.0) 132.5d
5 741t(7.0) 1281d  741t(7.0) 1287d
6' 7.56 t(7.0) 129.3d  7.56t(7.0) 128.1d
" 454d(15) 654t  444d(7.5) 655t
2" 5.491(7.5) 119.1d  5.42t(7.5) 119.5d
3" 142.0s 142.0s
4" 2.16 m 39.7t 2.27m 36.7t
5 407t(65) 757d  1.67m 206t
6" 1.70 m 329t 2.12m 29.5t
7" 1474 s 73.5s
8" 4.87,495brseach 111.6t 1.10s 26.7q
9" 1.72's 17.8q 1.14s 23.5q

10" 1.73 s 170q 1.68s 16.9 q

C=0 197.8 s 197.5s

OH 8.93 brs 8.87 brs

a) Coupling constants are presented in Hz.

23.5), and of H-10" (& 1.68) to C-2" (d. 119.5), C-3" (S
142.0), and C-4" (. 36.7) confirmed that two methyl groups
are in an oxygenated position at C-7". Additional spectro-
scopic '"H-'"H-COSY, HMBC, HMQC, and NOESY data
confirmed the proposed structure of 2.

Compound 3 was obtained as a yellow amorphous powder.
The IR spectrum suggested the presence of hydroxyl (3369
cm '), conjugated carbonyl (1654 cm ™), and aromatic (1597,
1509 cm™!) absorption bands. Its UV absorption bands and
bathochromic shifts on the addition of AICl; and NaOAc in-
dicated that compound 3: a xanthone with 1- and 8-; and 3-
and/or 6-hydroxyl groups.’**> HR-EI-MS established the
molecular formula to be C gH,;O, (m/z 358.1371 [M*]). The
'H-NMR spectrum exhibited an isoprenyl [& 3.93 (2H, d,
J=6.5Hz), 5.15 (1H, t, J=6.5Hz), 1.61 and 1.62 (3H each,
s)], a methoxyl group [0 3.69 (3H, s)], two meta-coupled
phenyl protons [ 6.12 and 6.34 (1H each, d, J=2.0 Hz)],
and chelated hydroxyl groups [§ 13.47 (brs)]. The *C-NMR
spectrum of 3 showed 19 carbon signals for a carbonyl, 11
quarternary carbons, three methines, a methylene, a
methoxyl, and two methyl groups. Acetylation of 3 with
acetic anhydride and pyridine yielded tetraacetate (3a). Two
lower field shifts of meta-coupled protons 6 6.71 and 7.08 (d,
J=2.0Hz) and the NOESY correlations of methoxyl protons
with H-1" and one of the acetyl groups [y 2.31 (3H, s)] in-
dicated that the methoxyl group presented between one of the
hydroxyl group and isoprenyl group. This established com-
pound 3 as 1,3,5,8-tetrahydroxy-6-methoxy-7-isoprenylxan-
thone or 1,3,5,8-tetrahydroxy-7-methoxy-6-isoprenylxan-
thone. HMBC correlations were found between the chelated
hydroxyl group and C-1, between H-1" and C-6 (O, 144.9),
C-7 (6. 126.7), and C-8 (S 146.2), between methoxyl pro-
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tons and C-6, between H-2 and C-1, C-3, C-4, and C-9a, and
between H-4 and C-2, C-3, C-4a, and C-9a. Based on the
above evidence, the structure of 3 was confirmed to be
1,3,5,8-tetrahydroxy-6-methoxy-7-isoprenylxanthone,  and
designated hyperxanthone.

Compound 4 was isolated as an orange-red amorphous
powder. The molecular formula was determined as C;H,,0,,
based on HR-FAB-MS, *C-NMR, and DEPT spectra, with
23 indices of hydrogen deficiency. The 'H-NMR spectrum
indicated six aromatic protons, two aromatic methyl protons
[0 2.34, 2.37 (3H each, s)], and an anomeric proton. The
sugar moiety was identified as a B-xylopyranose by '"H-NMR
[6 3.03 (1H, dd, J=8.5, 7.2Hz), 3.26 (1H, dd, J=9.0,
8.5Hz), 3.40 (1H, m), 3.43 (1H, m), 3.92 (1H, dd, J=11.0,
5.0Hz), and 4.86 (1H, d, J/=7.5Hz)] and *C-NMR [ 65.4,
69.4, 72.8, 76.0, 101.2] spectral data as well as 1D TOCSY
and comparison with data reported in the literature.>® The as-
signment of 35 individual discrete signals in the *C-NMR
spectrum was based on the results of 2D experiments
(HMQC, HMBC, NOESY). The HMBC spectrum showed a
long-range correlations: anomeric proton & 4.86 (d, J=
7.5Hz) and C-6 (6 163.2); H-4 [6 7.35 (d, J=2.0Hz)] and
C-2 (6 123.3), C-3 (0 148.7), C-9a (6 117.6), C-4a (S
134.1), C-10 (6 183.2), and methyl (6 20.8); and H-4' [0
7.30 (d, J=2.0Hz)] and C-2' (6 122.9), C-3' (6 146.5), C-
9a’ (6 117.0), C-4a’ (6 134.1), C-10" (0 182.5); and methyl
(6 20.7); and H-7 [§ 7.02 (s)] and C-8a (0 114.1), C-8 (&
165.3), C-6 (6 163.2), and C-5 (9§ 132.0); and H-7' [§ 6.62
(s)] and C-8a’ (0 113.5), C-8’ (6 164.6), C-6' (6 162.9), and
C-5'" (6 131.5) which indicated glycosidation at C-6-OH.
Comparison of the 'H- and *C-NMR data of 4 are similar to
those of S-(—)-skyrin-6-O-f-xylopyranoside with almost
identical MS, IR, and UV absorption bands but opposite CD
curves.” The CD spectrum of 4 revealed strong negativity
(Ag) at 262nm (—17.04) and positivity at 248 nm (+4.38),
indicating a different anisotropic effect with S-(—)-skyrin-6-
O-3-xylopyranoside in the two atropisomeric forms.

Compound 5 was optically active, [a]3 +35°. It was sug-
gested to have the molecular formula of C,H,;O based on
HR-FAB-MS. The IR spectrum revealed hydroxyl (3378
cm™ "), and conjugated ester (1682, 1272 cm™") absorptions.
The UV spectrum showed absorption maxima characteristic
of an ester of 3-(3,4-dihydroxyphenyl)-2-propenoic acid.*”
Its "H-NMR spectrum gave signals attributed to two 1,3,4-
trisubstituted benzene rings, two frams-olefinic protons, two
oxygenated methylene protons, and two oxymethine protons.
The 1D-TOCSY experiment showed the proton sequence of
H-3/H-2/H-1. H-2 and H-3 were assigned to be frans-diaxial
based on their coupling constants. The NOE correlations be-
tween H-3 and H-2' and H-6', and between H-7" and H-2",
and H-6", and HMBC correlations between H-3 and C-1, and
C-2, and C-1’, between H-7" and C-1", C-2", C-6", C-8", and
C-9” allowed assignment of the connectivity of compound 5
as shown in the structure chart.

Experimental

General IR spectra were recorded on a Nicolet avatar 320 FT-IR spec-
trophotometer. Optical rotations were recorded on a JASCO DIP-370 po-
larimeter. UV spectra were measured on a Hitachi U-3200 spectrophotome-
ter. NMR were obtained with a Varian unity INOVA-500 spectrometer. Mass
spectra (EI-MS and FAB-MS) were recorded on a JEOL JMS-HX300 and a
JEOL SX-102A mass spectrometer, respectively. CD spectra were recorded
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in CHCl; on a JASCO J-715 spectropolarimeter using constant N, flushing
at 25 °C. Stoppered cuvettes (0.1 cm) were employed. Data were plotted as
Ve against wavelength. Column chromatography was performed on silica
gel (Merck, 70—230 mesh) and Sephadex LH-20 (Pharmacia) for the ethyl
acetate-soluble fraction, and on Diaion HP-20 and Sephadex LH-20 (Phar-
macia) for the n-BuOH-soluble fraction. Silica gel 60F,s, (Merck) was used
for TLC and 5% and 15% MeOH/CHCI, as the developing solvent.

Plant Material The dried whole herbs of H. sampsonii were purchased
from a local herbal drugstore, Taipei, Taiwan, in 2001. The plant was identi-
fied by comparison with the voucher specimens already deposited in the
Herbarium of the Department of Botany, National Taiwan Unversity, Taipei,
Taiwan (no. 077152).

Extraction and Isolation The whole herbs of H. sampsonii (12kg)
were extracted with EtOH (each 1001, X3) at 60 °C (overnight). The EtOH
extracts were combined and evaporated under reduced pressure to give a
residue. The concentrate was suspended in H,O and partitioned successively
with EtOAc (each 11, X3) and n-butanol. The EtOAc-soluble fraction was
subjected to column chromatography over silica gel using an n-
hexane—EtOAc—MeOH gradient. Fractions of the EtOAc and 50% EtOAc/
MeOH eluate were further purified on a Sephadex LH-20 column with
methanol elution to yield benzophenones 1 (18 mg) and 2 (22 mg), hyper-
xanthone (25 mg) (3), and 2,4,6-trihydroxybenzophenone 4-O-geranyl ether
(1.65 g), emodin (37 mg), betulinic acid (3.58 g), 1,6-dihydroxyxanthone (67
mg), padiaxanthone (27 mg), and toxyloxanthone B (16 mg). The n-BuOH-
soluble fraction was chromatographed on a Diaion HP-20 column with a
50% MeOH/H,0-MeOH gradient, and the 50% MeOH/H,O eluate was fur-
ther purified on a Sephadex LH-20 column using methanol elution to give
neolancerin (38 mg) and mangiferin (6.5 g). The 75% MeOH/H,O eluate
was purified on a Sephadex LH-20 column to give the bisanthraquinone gly-
cosides R-(—)-skyrin-6-O-f-p-xylopyranoside (4) (23 mg), R-(—)-skyrin-6-
O-B-p-glucopyranoside (26 mg), and (S)-(—)-skyrin-6-O-B-p-glucopyra-
noside (21 mg), kaempferol 3-O-glucopyranoside (125 mg), and quercetin 3-
O-glucopyranoside (175 mg). The MeOH eluate was purified on a Sephadex
LH-20 column and yielded 2-caffeoyloxy-3-hydroxy-3-(3,4-dihydroxy-
phenyl)propyl alcohol (31 mg) (5), together with 1,3,5,6-tetrahydroxyxan-
thone (18 mg), 1,3,6,7-tetrahydroxyxanthone (norathyriol) (65 mg), 1,3,5,6-
tetrahydroxy-2-prenylxanthone (21 mg), kaempferol (57 mg), and quercetin
(95 mg).

Compound 1: Yellow amorphous powder. [«]3 —20° (¢=0.2, MeOH). IR
Ve (KBr) em™': 3450—3050, 1630, 1588, 1517, 1291, 1165, 1073, 758.
UV 4, (MeOH) nm (log €): 254 (3.91), 306 (3.96). '"H-NMR (500 MHz,
CDCl,) see Table 1. *C-NMR (125 MHz ,CDCL,): see Table 1. Key HMBC
correlations: H-2' (6")/C-7, C-3'(5"), C-4'; H-3(5)/C-1, C-2(6), C-4; H-1"/C-
4,C-2', C-3"; H-10"/C-2", C-3", C-4"; H-9"/C-6", C-7", C-8"; H-5"/C-C-3, C-
4, C-6C-7. Key NOE correlations: H-1"/H-3 (-5), -10"; H-6"/H-8", -9". EI-
MS m/z: 382 [M]" (10), 364 (M* —H,0, 25), 296, 281, 255, 243. (100). HR-
EI-MS m/z: 382.1998 (Calcd for C,;H,,O5: 382.2000).

Compound 2: Yellow amorphous powder. []% +30° (c=0.3, MeOH); IR
V,ue (KBr) ecm™': 3410, 1632, 1590, 1514, 1290, 1164, 1067, 762. 'H-NMR
(500 MHz, CDCL,): see Table 1. *C-NMR (125 MHz, CDCL,): see Table 1.
Key HMBC correlations: H-6"/C-4", C-5", C-7", C-8", C-9"; H-10"/C-2", C-
3", C-4"; H-1"/C-4, C-2", C-3". EI-MS m/z: 384 [M]" (10), 366 (M* —H,0,
10), 229 (M"—C,,H,,0, 100). HR-EI-MS m/z: 384.2202 (Caled for
C,;H,405: 384.2202).

Hyperxanthone (3): Yellow amorphous powder. IR v, ..
3369, 1654, 1597, 1509, 1167, 1081, 1031, 831. UV A
(log €): 326 (3.90), 276 (3.70), 254 (4.14); A
(3.88), 269 (3.98), 242 (3.92); A,

(KBr) cm™ "
max (MeOH) nm
max (TAICLy) nm (log €): 390
max (TAICL;+HCI) nm (log €): 355 (3.89),
269 (3.99), 236 (3.91); A4, (+NaOAc) nm (log €): 382 (3.80), 354 (3.82),
274 (3.90), 247 (3.98); A,,.x (+NaOAc+H,BO;) nm (log €): 382 (3.80), 350
(3.83), 290 sh (3.85), 254 (3.94); A, (+NaOMe) nm (log €): 370 (3.81),
297 (3.72), 264 (3.92), 242 (3.90). "H-NMR (500 MHz DMSO-d,) §: 1.61
and 1.62 (3H each, s, CH;), 3.69 (3H, s, OCH,), 3.93 (2H, d, /=6.5Hz, H-
1"), 5.15 (1H, t, J=6.5Hz, H-2"), 6.12 (1H, d, J=2.0 Hz, H-2), 6.34 (1H, d,
J=2.0Hz, H-4), 13.47 (1H, brs, OH). *C-NMR (125 MHz, DMSO-d,) &:
16.6 (q, C-4"), 25.7 (t, C-1"), 26.2 (q, C-5"), 61.1 (q, OCH;), 93.8 (d, C-4),
98.4 (d, C-2), 102.8 (s, C-9a), 110.1 (s, C-8a), 125.1 (d, C-2"), 126.7 (s, C-
7), 130.4 (s, C-3"), 132.5 (s, C-5), 144.1 (s, C-4b), 144.9 (s, C-6), 146.2 (s,
C-8), 157.1 (s, C-3), 163.7 (s, C-4a), 165.3 (s, C-1), 182.4 (s, C-9). Key
HMBC correlations: OH (6 13.47)/C-1, -2, -9a; H-2/C-1, -3, -4, -9a;
OMe/C-6; H-1'/C-6, -7, -2', -3’, -8. EI-MS m/z: 358 (M", 15), 315 (100),
300 (25), 273 (25). HR-EI-MS m/z: 358.1371 (Caled for C,H,{O;:
358.1367).

Acetylation of 3 A solution of 3 (5mg) in pyridine (0.5ml) and Ac,0
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(0.5ml) was left at room temperature overnight. The solvent and excess
reagent were removed with a high-vacuum pump. Purification by preparative
TLC gave 3a (4 mg). 3a: Colorless amorphous powder. "H-NMR (500 MHz,
CDCl,) 6: 1.61 and 1.74 (3H each, s, H-4', 5"), 2.24, 2.31, 2.34, 2.36 (3H
each, s, OAc), 3.70 (3H, s, OMe), 3.96 (2H, d, J=6.5Hz, H-1"), 5.09 (1H, t,
J=6.5Hz, H-2"), 6.71 and 7.08 (1H each, d, /=2.0 Hz, H-2, -4). NOE corre-
lations: OMe/H-1", OMe/H-4', -5', OMe/OAc (6 2.31).

R-(—)-Skyrin-6-0-f-xylopyranoside (4): Orange-red amorphous powder.
IR v,,. (KBr) cm ' 3396, 1625, 1598, 1198, 1041, 800, 746. UV A,
(MeOH) nm (log €): 294 (4.01), 258 (3.95), 221 (3.87). 'H-NMR (500 MHz,
CD,0D) 6: 2.34 and 2.37 (3H each, s, CH,), 3.03 (1H, dd, J=8.5, 7.5Hz,
H-2"), 3.26 (1H, dd, /=9.0, 8.5 Hz, H-3"), 3.40 (1H, m, H-4"), 3.43 (1H, m,
H-5"), 3.92 (1H, dd, J=11.0, 6.0 Hz, H-5"), 4.86 (1H, d, /=7.5Hz, H-1"),
6.62 (1H, s, H-7"), 7.02 (1H, d, J=2.0Hz, H-2'), 7.02 (1H, s, H-7), 7.08
(1H, d, J=2.0Hz, H-2), 7.30 (1H, d, J=2.0Hz, H-4"), 7.35 (1H, d,
J=2.0Hz, H-4). BC-NMR (125 MHz, CD,0D) &: 20.7 (q, Me-3"), 20.8 (q,
Me-3), 65.4 (t, C-5"), 69.4 (d, C-4"), 72.8 (d, C-2"), 76.0 (d, C-3"), 102.4 (d,
C-1"), 1074 (s, C-7"), 107.9 (s, C-7), 113.5 (s, C-8a’), 114.1 (s, C-8a), 117.0
(s, C-9a"), 117.6 (s, C-9a), 120.3 (d, C-4"), 120.4 (d, C-4), 122.9 (d, C-2'),
123.3 (d, C-2), 131.5 (s, C-5"), 132.0 (s, C-5), 133.6 (s, C-4b"), 133.6 (s, C-
4b), 134.1 (s, C-4a’), 134.1 (s, C-4a), 146.5 (s, C-3"), 148.7 (s, C-3), 161.7
(s, C-1"), 162.0 (s, C-1), 162.9 (s, C-6"), 163.2 (s, C-6), 164.6 (s, C-8'),
165.3 (s, C-8), 182.5 (s, C-10"), 183.2 (s, C-10), 191.3 (s, C-9), 192.5 (s, C-
9"). CD A,,,, (MeOH) nm (Ag): 236 (—0.46), 248 (+4.38), 262 (—17.04),
309 (3.12). Key HMBC correlations: H-1"/C-6; H-2/C-1, -3, -4, -9a; H-2'/C-
1',-3',-4', -9a’; H-4/C-2, -3, -4a, -9a, -10, -CH;; H-4'/C-2’, -3', -4a’, -9a’, -
10, -CH,; H-7/C-8a, -8, -6, -5; H-7'/-8a’, -8, -6', -5". Key NOE correla-
tions: CH, (8 2.37)/H-2, -4; CH, (8 2.34)/H-2', -4'. Positive-ion FAB-MS
m/z: 671 [M+H]". HR positive FAB-MS m/z: 671.2064 (Calcd for
CysH,,0,4: 671.2068).

2-Caffeoyloxy-3-hydroxy-3-(3,4-dihydroxyphenyl)propyl  alcohol (5):
Colorless amorphous powder. [o]% +35° (¢c=1.0, MeOH). IR v,,,. (KBr)
em™': 3378, 1682, 1620, 1609, 1593, 1507, 1272, 1115, 1035, 809. UV A,
(MeOH) nm (log £): 313 (3.80), 285 (3.84), 261 (3.90), 235 (3.95). '"H-NMR
(500 MHz, DMSO-d;) 6: 3.33 (1H, dd, J=12.0, 4.5Hz, H-1), 3.54 (1H, dd,
J=12.0, 2.5Hz, H-1), 4.10 (1H, m, H-2), 4.84 (1H, d, J=7.5Hz, H-3), 6.35
(1H, d, J=15.5Hz, H-7"), 6.70 (1H, dd, J=8.0, 2.0 Hz, H-6"), 6.75 (1H, d,
J=8.0Hz, H-5"), 6.80 (1H, d, J/=2.0Hz, H-2"), 6.95 (1H, d, /=8.5Hz, H-
5"), 7.20 (1H, dd, J=8.5, 2.0 Hz, H-6"), 7.26 (1H, d, J=2.0 Hz, H-2"), 7.47
(1H, d, J=15.5 Hz, H-8"). "C-NMR (125 MHz, DMSO-d,) &: 60.1 (t, H-1),
75.6 (d, C-3), 78.6 (d, C-2), 115.0 (d, C-2"), 115.5 (d, C-5"), 116.3 (d, C-2"),
117.0 (d, C-5"), 117.3 (d, C-7"), 118.9 (d, C-6"), 121.9 (d, C-6"), 127.4 (s, C-
1"), 127.6 (s, C-1"), 143.5 (d, C-8"), 143.8 (s, C-3"), 145.42 (s, C-3"), 145.3
(s, C-4"), 145.9 (s, C-4"), 167.8 (s, C-9"). Key HMBC correlations: H-7"/C-
1", 2", -6", 8", C-9"; H-3/C-1’, -2, -2, -3, -6'. Positive-ion FAB-MS m/z:
363 [M+H]" (35), 344 (M"—H,0—H, 95). HR positive FAB-MS m/z:
363.1446 (Calcd for C ¢H,yOy: 363.1441).
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