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Six new dibenzofuran glycosides, fortuneanosides G (1), H (2), I (3), J (4), K (5), and L (6), were isolated
from the fruit of Pyracantha fortuneana (Maxim) Li. Their structures were determined to be 3,7-dihydroxy-
2,4-dimethoxy-dibenzofuran 7-0-B-p-glucopyranoside, 3,7-dihydroxy-2,4-dimethoxy-dibenzofuran 7-O-(0-L-
rhamnopyranosyl)-(1—6)-f-p-glucopyranoside, 3,6-dihydroxy-2,4-dimethoxy-dibenzofuran 6-O-f-p-glucopyra-
noside, 2,4-dimethoxy-3,6,9-trihydroxy-dibenzofuran 6-0-f-p-glucopyranoside, 3,9-dihydroxy-2,4-dimethoxy-
dibenzofuran 3-O-B-p-glucopyranoside, and 2-methoxy-3,4,9-trihydroxy-dibenzofuran 4-O-B-p-glucopyranoside
based on spectroscopic analysis. Fortuneanosides G—J showed more potent tyrosinase-inhibitory activity than

arbutin.

Key words

Melanin is a heterogeneous polyphenol-like biopolymer
secreted by the melanocytes in the basal layer of skin."” The
type and amount of melanin and its distribution determine
skin color.? Tyrosinase (EC.1.14.18.1), a copper-containing
enzyme widely distributed in nature, is a key enzyme in the
biosynthesis of melanin.® Thus tyrosinase inhibitors may be
clinically used for the treatment of some skin disorders asso-
ciated with melanin hyperpigmentation and are also impor-
tant in cosmetics for skin-whitening effects.” Our previous
investigation searching tyrosinase-inhibitory active con-
stituents from Pyracantha fortuneana (Maxm) Li led to the
isolation of five new biphenyl glycosides, fortuneanosides
A—E.>> The continuous study of this plant revealed six
dibenzofuran glycosides. Their structures were elucidated by
concerted application of 1D and 2D NMR experiments, and
their tyrosinase-inhibitory activities were evaluated in vitro.

Results and Discussion

The 60% (v/v) EtOH extract of the dried fruit of P for-
tuneana was subjected to column chromatography, followed
by preparative reverse-phase HPLC. Six new dibenzofuran
glycosides, fortuneanosides G (1), H (2), I (3), J (4), K (5),
and L (6), were obtained from the fractions with tyrosinase-
inhibitory activity. The structures of compounds 1—6 were
elucidated from the analysis of extensive 1D and 2D NMR
spectra.

Fortuneanoside G (1) was obtained as a pale yellow gum.
The molecular formula was established to be C,,H,,0,
based on high resolution electrospray ionization mass spec-
trocopy (HR-ESI-MS) (m/z 445.1113 [C,,H,,0,,Na]"). The
'H-NMR spectrum of 1 showed typical signals of a 1,2,4-
trisubstituted benzene ring [§ 7.29 (1H, d, J=6.2 Hz), 7.28
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(1H, d, J=2.8 Hz), 7.06 (1H, dd, J=6.2, 2.8 Hz)], a singlet (&
7.49, 1H) arising from a pentasubstituted benzene ring, and
two singlet signals due to O-methyl groups (8 3.98, 3.88).
The remaining signals at 6 3.24, 3.35, 3.38, 3.44, 3.49/3.70,
and 5.06 correlated with the carbon signals at 8 69.7 (C-4"),
76.8 (C-3"), 77.1 (C-5"), 73.4 (C-2"), 60.6 (C-6"), and
100.7(C-1") in the hetero-nuclear single quantum coherence
(HSQC) spectrum, respectively. The results suggested the
presence of a glucose residue in the structure of 1. Acid hy-
drolysis of 1 further confirmed the structural elucidation. The
absolute configuration of the glucose was demonstrated to be
the D configuration using the method of Hara et al.®’ The aro-
matic protons at 8 7.29, 7.28, and 7.06 were assigned as H-9,
H-6, and H-8 on the basis of the splitting pattern and correla-
tion spectro scopy (COSY) correlations. The hetero multiple
bonding connectivity (HMBC) correlations of H-6/C-8 (0
109.0), H-9/C-8, and H-8/C-6 (6 105.3) further confirmed
their location. The O-linked aromatic quaternary carbon sig-
nals at 6 152.2 and 156.4 both correlated with H-9, and the
former also correlated with H-8. Thus they were assigned as
C-7 and C-5a, respectively. The rotational nuclear Over-
hauser effect spectroscopy (ROESY) correlation between the
O-methyl signal at 6 3.88 and H-1 (6 7.49) revealed a
methoxy group located at C-2 (6 145.9). The O-linked aro-
matic quaternary carbon signals at 6 138.9 and 142.3 were
assigned as C-3 and C-4a according to their HMBC correla-
tions with H-1. The chemical shifts of the m-substituted aro-
matic quaternary carbons C-3 and C-4a were both less than
150, indicating an O-substituted aromatic carbon at C-4.
Therefore, the remaining O-linked quaternary carbon signal
at 0 132.8 was assigned as C-4. The methoxy group at & 3.98
was located at C-4 according to the HMBC correlation. Both
aromatic quaternary carbon signals at 4 113.4 and 114.6 cor-
related with H-1 and H-9, and the latter also correlated with
H-8, suggesting that they were attributed to C-9b and C-9a,
by which connected by two aromatic rings. The location of
the glucose residue was established to be at C-7 according to
the HMBC cross-peak between H-1' (6 5.06) and C-7. The
molecular formula indicates that C-4a and C-5a are con-
nected with an oxygen atom, and a hydroxyl group is substi-
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tuted at C-3. Therefore 1 was determined to be 2,4-
dimethoxy-3-hydroxy-dibenzofuran-7-0- -p-glucopyra-
noside.

Fortuneanoside H (2) was isolated as a pale yellow gum
and had the molecular formula C,(H;,0,, based on the re-
sults of HR-ESI-MS. The 'H- and "C-NMR spectra of 2
were similar to those of 1 (Table 1), expect for the signals in
the sugar region. Acid hydrolysis of 2 gave p-glucose and L-
rhamnose in a ratio of 1: 1, which was further confirmed by
the *C-NMR spectrum. The rhamnose residue was located at
C-6' (6 66.7) of the glucose residue due to the obvious gly-
cosylation shift of C-6’. The linkage of the glucose residue
was located at C-7 (& 152.1) according to the HMBC corre-
lation between H-1' (6 5.02) and C-7. Thus 2 was elucidat-
ed to be 2,4-dimethoxy-3-hydroxy-dibenzofuran-7-O-(o-L-
rhamnopyranosyl)-(1—6)-B-p-glucopyranoside.

Fortuneanoside I (3), obtained as a pale yellow gum, had
the molecular formula C,;H,,0,, based on the results of HR-
ESI-MS. The "H-NMR spectrum showed the presence of a
1,2,3-trisubstituted benzene ring [ 7.59 (IH, d, J=7.6 Hz),
7.22 (1H, dd, J=7.6, 7.6 Hz), 7.13 (1H, d, J/=7.6 Hz)] and a
pentasubstitued benzene ring (6 7.39, 1H). The O-methyl
signals at & 3.99 and 3.88 suggested that there were two
methoxy groups in 3. The remaining signals in the '"H-NMR
spectrum, together with the cross-peaks in the HSQC spec-
trum, revealed the presence of a glucose moiety. The acid hy-
drolysis of 3 further confirmed this elucidation. The aromatic
proton signals at § 7.59, 7.22, and 7.13 were respectively as-
signed to H-9, H-8, and H-7, according to the splitting pat-
tern and their successive correlations in the COSY spectrum.
The O-linked aromatic quaternary carbons at & 143.9 and
142.7 both correlated with H-7. The former also correlated
with H-9, while the latter correlated with H-8. They were ac-
cordingly attributed to C-5a and C-6. The methoxy group at
0 3.88 was located at C-2 (8 146.3), as it correlated with H-1
(6 7.39) in the ROESY spectrum. The HMBC correlations of
H-1/6 139.5 and H-1/0 142.7 indicated that these two aro-
matic quaternary carbons were attributed to C-3 and C-4a,
respectively. The remaining O-linked carbon signal at &
133.2 was then assigned as C-4 due to the obvious upfield
shifts of C-3 and C-4a. The HMBC correlation between O-
methyl at § 3.99 and C-4 suggested that the methoxy group
was attached to C-4. The linkage of the glucose residue was
established to be at C-6, as the anomeric proton signal at &
5.18 correlated with C-6 in the HMBC spectrum. Thus 3 was
deduced to be 2,4-dimethoxy-3-hydroxy-dibenzofuran-6-O-
B-p-glucopyranoside.

Fortuneanoside J (4) was obtained as a pale yellow gum.
The molecular formula was established to be C,,H,,0,
using HR-ESI-MS. The 'H-NMR data of 4 were similar to
those of 3 but showed one less aromatic proton signal, sug-
gesting that the 1,2,3-trisubstituted benzene ring in 3 was re-
placed by a 1,2,3,4-tetrasubstituted benzene ring [6 6.94 (1H,
d, /=8.7Hz), 6.59 (1H, d, /=8.7Hz)] in 4. These aromatic
protons were respectively assigned as H-7 and H-8 according
to their HMBC correlations. The glucose residue was located
at C-6 (6 135.6) due to the HMBC correlation of H-1" (6
4.96)/C-6. Therefore 4 was determined to be 2,4-dimethoxy-
3,9-dihydroxy-dibenzofuran-6-0--p-glucopyranoside.

Fortuneanoside K (5), obtained as a pale yellow gum, had
the molecular formula C,H,,0,, based on HR-ESI-MS. The
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Table 1. "“C-NMR Data () for Compounds 1—6 (in DMSO-d,,
100 MHz)

Position 1 2 3 4 5 6

1 100.2d 100.3d 97.8d 99.0d 100.0d 99.7d

2 1459s 146.0s 1463s 146.0s 149.8s 1454s

3 1389s 139.0s 139.5s 138.8s 136.6s 138.2s

4 132.8s 132.8s 133.2s 133.1s 138.5s 130.2s

4a 142.3s 1423s 142.7s 1422s 141.6s 141.6s

5a 156.4s 1563s 143.9s 145.6s” 154.1s9 152.7s%

6 105.3d 105.5d 142.7s 135.6s 102.0d 102.3d

7 1522s 152.1s  111.7d 113.4d 1275d 127.5d

8 109.0d 1094d 123.4d 1079d 1088d 108.5d

9 1262d  1262d 113.1d 147.1s” 15735 156.9s?

9a 114.6s 1147s 126.1s 1142s 1122s 1124s

9b 1134s 1134s 112.1s  1134s 1192s 12335

Gle-1' 100.7d  100.9 100.2d 101.5d 102.8d 103.6d

2’ 73.4d 734 73.2d 733d 74.1d 73.8d

3’ 76.8d 75.6 76.8d 76.8 d 76.5d 76.3d

4’ 69.7d 70.1 69.6d 69.7d 70.0d 69.6 d

5 77.1d 76.8 77.1d 77.1d 773d 773d

6 60.6 t 66.7 60.6t 60.7 t 609t 60.6 t

Rha-1" 100.7

2" 70.4

3" 70.7

4" 72.0

5" 68.4

6" 17.8

2-OCH, 56.5q 56.5 56.5q 56.4 q 56.9q 56.4q

4-OCH, 60.4 q 60.4 60.5q 60.4 q 60.8 q

a) Could be exchanged each other.

"H-NMR spectrum showed typical signals of a 1,2,3-trisub-
stituted benzene ring [8 7.23 (1H, dd, J=8.0, 8.0Hz), 7.07
(1H, d, J=8.0Hz), 6.77 (1H, d, J=8.0 Hz)], a singlet (§ 7.33,
1H) from a pentasubstituted aromatic moiety, and two singlet
signals due to O-methyl groups (8 4.05, 3.86). The remain-
ing signals in the 'H-NMR spectrum and their cross-peaks in
the HSQC spectrum revealed the presence of a glucose
residue. This was further confirmed by the acid hydrolysis
and gas chromatographic analysis. The aromatic protons at &
7.23, 7.07, and 6.77 were assigned as H-6, H-7, and H-8, re-
spectively, due to the splitting pattern and their successive
correlations in the COSY spectrum. Both of the two O-
linked aromatic quaternary carbons at 6 154.1 and 157.3 cor-
related with H-7 and were accordingly attributed to C-5a and
C-9. The obvious upfield shifts of the other O-linked aro-
matic carbons (6 136.6, 138.5, 141.6, 149.8) indicated that
they were all at the o- and p-substituted position of the oth-
ers. They were assigned as C-3, C-4, C-4a, and C-2 on the
basis of the HMBC correlations. The location of the two O-
methyl signals at & 4.05 and 3.86 were determined to be at
C-4 and C-2 according to the HMBC correlations. The
ROESY correlation between the O-methyl signal at & 3.86
and H-1 (8 7.33) further confirmed the elucidation. Both of
the methoxy groups correlated with the anomeric proton at o
4.98 in the ROESY spectrum, suggesting that the glucose
residue was attached at C-3. Thus 5 was deduced to be 2,4-
dimethoxy-9-hydroxy-dibenzofuran-3-0--p-glucopyra-
noside.

Fortuneanoside L (6), isolated as a pale yellow gum, had
the molecular formula C,,H,,0,, based on HR-ESI-MS. The
'H- and '*C-NMR data of 6 were similar to those of 5 except
for the loss of a methoxy group. Acid hydrolysis and gas
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Table 2. Inhibitory Activity of Compounds 1—6 to Tyrosinase
Compound 1 2 3 4 5 6  Arbutin
IC5” (mm)  0.08 0.12 0.19 0.14 >5 >5 023

a) The results are from the three concurrent readings and each S.D. was usually
within 2% of the mean.

chromatographic analysis showed the presence of a glucose
residue, and the D configuration was confirmed by on the
comparison of the gas chromatography retention time of the
derivative with those of standard monosaccharides. The
methoxy group at & 3.86 was located at C-2 (6 145.4) ac-
cording to the ROESY correlation between the O-methyl and
H-1 (8 7.29). The linkage of the glucose residue was estab-
lished to be at C-4 (8 130.2) due to the obvious glycosylation
shift of C-4. Therefore 6 was elucidated to be 2-methoxy-
3,9-dihydroxy-dibenzofuran-4-O- -p-glucopyranoside.

The tyrosinase-inhibitory activities of compounds 1—6
were evaluated in vitro using arbutin as a positive control.
The results, which are listed in Table 2, showed that com-
pounds 1, 2, 3, and 4 are more potent than arbutin. However,
compounds 5 and 6 had no inhibitory activities against ty-
rosinase. Combined with our preliminary investigation, the
consecutive polyphenolic hydroxyl groups might contribute
to the inhibitory activity, and the location of the monosaccha-
ride could slightly affect the activity. The inhibitory activity
might arise from the chelation to copper in the active site of
tyrosinase.”® Further assays are needed to confirm this as-
sumption.

Experimental

General Procedure Optical rotations were measured on a JASCO P-
1020 digital polar meter. UV spectra were recorded on a JASCO V-550
UV/Vis spectrometer. IR spectra were obtained using a JASCO FT/IR-480
plus spectrometer. ESI-MS spectra were taken on a FINIGAN LCQ Advan-
tage MAX mass spectrometer. HR-ESI-MS spectra were acquired using a
Micromass Q-TOF mass spectrometer. 1D and 2D NMR spectra were meas-
ured with a Bruker AV-400 spectrometer using DMSO-d solution.

Plant Material The plant was collected on Mount Qinling, Shanxi
province, China, in November 2003, and identified as P fortuneana. A
voucher specimen (20031202) is deposited in the Institute of Traditional
Chinese Medicine and Natural Products, Jinan University, Guangzhou,
China.

Extraction and Isolation The air-dried fruit (5.0kg) of P fortuneana
was refluxed twice with 60% (v/v) aqueous EtOH (301) for 2h each time.
After evaporation to dryness under a vacuum, the residue was suspended in
H,0 and then successively partitioned with n-hexane, CHCl;, EtOAc, and n-
BuOH to afford 18.4, 36.1, 30.1, and 126.6 g of extracts, respectively. The
open silica gel column chromatography of the n-BuOH extract, eluted with
CHCl;-MeOH-H,O (20:1:0 to 5:5:1), gave 15 fractions. Fraction 3
(2.36 g, eluted with CHC1,-MeOH 10: 1) showed inhibitory activity against
tyrosinase, and further separation was performed using reverse-phase col-
umn chromatography eluted with MeOH-H,O in a gradient, yielding six
fractions (A1—A®6). Fraction A3 (eluted with 60% MeOH-H,0) was then
subjected to column chromatography on HW-40 eluted with gradient
MeOH-H,0 to yield six subfractions. Compounds 1 (2.4 mg) and 3 (2.4 mg)
were obtained from the fourth subfraction (eluted with 60% MeOH-H,0)
after purification by preparative HPLC with 25% MeCN-H,0. Fraction 4
(4.47 g, eluted with CHCL;—-MeOH 4: 1), another tyrosinase inhibitor, was
also fractionated on a reverse-phase column eluted with MeOH-H,O in gra-
dient to yield 14 fractions (B1—B14). Column chromatography on HW-40
of fraction B9 (eluted with 60% MeOH-H,0) eluted with gradient
MeOH-H,0 gave six subfractions. Compounds 1 (4.4 mg) and 5 (5.0 mg)
were obtained from the third (eluted with 60% MeOH-H,O) subfraction,
and compounds 4 (1.6mg) and 6 (1.8 mg) were obtained from the fourth
(eluted with 60% MeOH—-H,0) subfraction after purification by preparative
HPLC with 15—20% MeCN-H,0 (Synergi Fusion-RP 8 column
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21.2X250 mm, Phenomenex). In addition, fraction B3 (eluted with 30%
MeOH-H,0) was also separated on HW-40 column chromatography, and
compound 2 (4.9 mg) was obtained from the third subfraction (eluted with
60% MeOH-H,0) by repeated preparative HPLC with 20% MeCN-H,O
(Synergi Fusion-RP 8 column 21.2 X250 mm, Phenomenex).

Acid Hydrolysis and Gas Chromatographic Analysis Acid hydrolysis
of 1—6 was performed using the method of Hara et al.®) to determine the
absolute configuration of the monosaccharide. One milligram of the com-
pound, e.g., 1, was hydrolyzed with HC1 1M for 2h at 80 °C. The mixture
was evaporated to dryness under a vacuum, and then the residue was dis-
solved in H,O and extracted with EtOAc. The aqueous layer was concen-
trated in vacuo to give a residue that was dissolved in dry pyridine, to which
was added L-cysteine methyl ester hydrochloride (Sigma, U.S.A.). The reac-
tion mixture was heated for 2 h at 60 °C and concentrated to dryness with N,
gas. To the residue was added trimethylsilyl imidazole (Fluka, U.S.A.), fol-
lowed by heating for 1 h at 60 °C. The residue was extracted with hexane and
H,O0, and the organic layer was analyzed using gas chromatography: column,
AT-SE-30 (0.5 4X0.32mmX30m); detector, FID; column temperature,
220 °C; detector temperature, 270 °C; injector temperature, 270 °C; and car-
rier gas, N,. One peak of the derivatives of 1 was observed at f; 29.58 min
(p-Glc). The standard monosaccharides, such as L-rhamnose, p-glucose, L-
glucose, and p-galactose (Sigma, U.S.A.), were subjected to the same reac-
tion and gas chromatographic analysis under the same conditions. The peaks
of the mixed standard monosaccharide derivatives were recorded at #; 18.71
(t-Rha), 29.59 (p-Glc), 30.98 (L-Glc), and 31.80 min (p-Gal). Following this
procedure, 2—6 were also subjected to acid hydrolysis and gas chromato-
graphic analysis. Two peaks of the derivatives of 2 were observed at 7z 18.60
(-Rha) and 29.43 min (p-Glc), while 3—6 gave one peak with the retention
time 29.4—29.6 min (p-Glc).

Assay of Tyrosinase-Inhibitory Activity This assay was carried out ac-
cording to the procedure of Mason and Peterson® with slight modifications.”

Fortuneanoside G (1): Pale yellow gum; [o]2° —39.9° (¢=1.00, MeOH);
UV A, MeOH) nm (log €): 222 (4.37), 264 (3.96), 287 (3.99), 304 (sh)
(3.82), 315 (3.86); IR (KBr) cm™': 3389, 1603, 1468, 1427, 1077, 1025; 'H-
NMR (DMSO-d,, 400 MHz) &: 7.49 (1H, s, H-1), 7.29 (1H, brd, J=6.2 Hz,
H-9), 7.28 (1H, d, J/=2.8 Hz, H-6), 7.06 (1H, dd, /=6.2, 2.8 Hz, H-8), 5.06
(1H, d, J=7.6Hz, H-1"), 3.98 (3H, s, 4-OCH,), 3.88 (3H, s, 2-OCHj,), 3.70
(1H, m, H-6"a), 3.49 (1H, m, H-6'b), 3.44 (1H, m, H-2"), 3.38—3.24 (over-
lapped in HDO, H-5', H-3', H-4"); *C-NMR (DMSO-d,, 100 MHz), see
Table 1; ESI-MS m/z 445 [M+Na]*, 867 [2M+Na]*; HR-ESI-MS m/z
445.1113 (Calcd for C,H,,0,,Na: 445.111).

Fortuneanoside H (2): Pale yellow gum; [0]2° —34.7° (¢=0.49, MeOH);
UV A,,.x MeOH) nm (log €): 207 (4.58), 264 (3.95), 287 (3.98), 315 (3.84);
IR (KBr) cm™': 3407, 1605, 1070; 'H-NMR (DMSO-d,, 400 MHz) &: 7.63
(1H, s, H-1), 7.30 (1H, brd, J/=6.0 Hz, H-9), 7.29 (1H, d, J=3.2 Hz, H-6),
7.05 (1H, dd, J=6.0, 3.2 Hz, H-8), 5.02 (1H, d, /=7.8 Hz, H-1"), 4.57 (1H,
brs, H-1"), 3.99 (3H, s, 4-OCH,), 3.89 (3H, s, 2-OCH,), 3.90 (1H, m, H-
6'a), 3.62 (1H, m, H-2"), 3.53 (1H, m, H-3"), 3.49 (1H, o, H-2"), 3.48 (1H,
o, H-3"), 3.47 (1H, o, H-5"), 3.46 (1H, o, H-6'b), 3.35—3.18 (overlapped in
HDO, H-5', H-4', H-4"), 1.12 (3H, d, J=6.2 Hz, H-6") ; *C-NMR (DMSO-
ds, 100 MHz), see Table 1; ESI-MS m/z 591 [M+Na]*; HR-ESI-MS m/z
591.1719 (Calced for C,¢H;,0,,Na: 591.1690).

Fortuneanoside 1 (3): Pale yellow gum; [«]3 —21.2° (c=1.21, MeOH);
UV A, MeOH) nm (log €): 208 (4.56), 262 (4.05), 290 (4.09), 314 (sh)
(3.90); IR (KBr) cm™": 3390, 1602, 1077; 'H-NMR (DMSO-d,, 400 MHz)
6: 7.59 (14, d, J=7.6Hz, H-9), 7.39 (1H, s, H-1), 7.22 (1H, dd, J=7.6,
7.6Hz, H-8), 7.13 (1H, d, J=7.6Hz, H-7), 5.18 (1H, d, J=7.4Hz, H-1"),
3.99 (3H, s, 4-OCH,), 3.88 (3H, s, 2-OCH,), 3.67 (1H, m, H-6"a), 3.48 (1H,
m, H-6'b), 3.37—3.23 (overlapped in HDO, H-2', H-5', H-3’, H-4'); 13C-
NMR (DMSO-d,, 100 MHz), see Table 1; ESI-MS m/z 445 [M+Na]*; HR-
ESI-MS m/z 445.1115 (Calcd for C,H,,0,,Na: 445.1111).

Fortuneanoside J (4): Pale yellow gum; [@]% —18.3° (c=0.80, MeOH);
UV A,.« (MeOH) nm (log €): 204 (4.38), 268 (3.99), 322 (3.80); IR (KBr)
em™": 3405, 1603, 1075; "H-NMR (DMSO-d,, 400 MHz) §: 7.23 (1H, s, H-
1), 6.94 (1H, d, J=8.7Hz, H-7), 6.59 (1H, d, /=8.7Hz, H-8), 4.96 (1H, d,
J=7.2Hz, H-1"), 3.98 (3H, s, 4-OCH,), 3.84 (3H, s, 2-OCHj,), 3.65 (1H, m,
H-6'a), 3.47 (1H, m, H-6'b), 3.38—3.20 (overlapped in HDO, H-2', H-5',
H-3’, H-4'); *C-NMR (DMSO-d,, 100 MHz), see Table 1; ESI-MS m/z 461
[M+Na]*; HR-ESI-MS m/z 461.1071 (Calcd for C,yH,,0,,Na: 461.1060).

Fortuneanoside K (5): Pale yellow gum; [@]3 —20.8° (¢=0.99, MeOH);
UV A,,. (MeOH) nm (log £): 222 (4.46), 264 (4.09), 281 (sh) (3.99), 318
(3.87); IR (KBr) cm™': 3406, 1601, 1461, 1426, 1069, 1030; 'H-NMR
(DMSO-d,, 400 MHz) &: 7.33 (1H, s, H-1), 7.23 (1H, dd, J=8.0, 8.0 Hz, H-
7), 7.07 (1H, d, J=8.0 Hz, H-6), 6.77 (1H, d, /=8.0 Hz, H-8), 4.98 (1H, d,
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J=7.3Hz, H-1"), 4.05 (3H, s, 4-OCH,), 3.86 (3H, s, 2-OCH,), 3.61 (1H, d,
J=10.8 Hz, H-6a), 3.42 (1H, m, H-6'b), 3.24—3.18 (overlapped in HDO,
H-2', H-5', H-3', H-4"); 3C-NMR (DMSO-d,, 100 MHz), see Table 1; ESI-
MS m/z 445 [M+Na]*; HR-ESI-MS m/z 445.1139 (Calcd for C,,H,,0,,Na:
445.1111).

Fortuneanoside L (6): Pale yellow gum; [¢]3 —19.9° (¢=0.70, MeOH);
UV A, MeOH) nm (log €): 211 (4.51), 265 (4.08), 285 (sh) (3.99), 317
(3.98); IR (KBr) cm™': 3407, 1605, 1384, 1074, 1026; 'H-NMR (DMSO-d,
400MHz) 6: 7.29 (1H, s, H-1), 7.16 (1H, t, J=8.0Hz, H-7), 7.03 (1H, d,
J=8.0Hz, H-6), 6.74 (1H, d, J=8.0 Hz, H-8), 5.12 (1H, d, /=7.2 Hz, H-1"),
3.86 (3H, s, 2-OCH,), 3.60 (1H, d, J/=10.0 Hz, H-6"a), 3.49 (1H, m, H-6'b),
3.37—3.21 (overlapped in HDO, H-2’, H-4’, H-3', H-5'); “C-NMR
(DMSO-d;, 100 MHz), see Table 1; ESI-MS m/z 431 [M+Na]*; HR-ESI-
MS m/z 431.0952 (Calcd for C,,H,,0,,Na: 431.0954).
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