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Phenolic constituents from roots of Artocarpus heterophyllus
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Abstract: Objective To investigate the phenolic constituents from the roots of Artocarpus heterophyllus. Methods Compounds
were isolated from the roots of the plant by column chromatography over ODS, MCI GEL CHP-20P, Sephadex LH-20 and by
preparative HPLC. Their structures were identified by the analysis of their physicochemical properties and the spectral data of NMR
and MS. Results Seventeen phenolic compounds were isolated from the roots of the plant, namely 1-O-feruloylglycerol (1),
hypargystilbene A (2), oxyresveratrol (3), 2',3,4',5,5'-pentahydroxy-cis-stilbene (4), resveratrol (5), ethyl 2,4-dihydroxybenzoate (6),
ethyl 3,4-dihydroxybenzoate (7), umbelliferone (8), 8-(3,3-dimethylallyl)-6,7-dihydroxycoumarin (9), morachalcone A (10),
artocarpanone (11), styracifolin C (12), cudraflavone C (13), heterophyllin (14), cycloheterophyllin (15), artonin A (16), and artonin B
(17). Conclusion It is the first report of the occurrence of compound 9 as a natural product. Compounds 1, 4, and 6 are isolated from
the plants of Moraceae family for the first time. Compound 8 is first obtained from the plants of Artocarpus J. R. et G. Forst., while
compounds 3, 5, 10, 11, 14, and 15 are first found in A. heterophyllus.

Key words: roots of Artocarpus heterophyllus; 1-O-feruloylglycerol; 2',3,4',5,5'"-pentahydroxy-cis-stilbene; ethyl 2,4-dihydroxybenzoate;
umbelliferone
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8). 8QB3_HHEMHNIE)67T- —HEFIT R
[8-(3,3-dimethylallyl)-6,7-dihydroxycoumarin, 9]. &
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Bruker AX-600 ZURZRILHRBIEAL i AT E
7./ F ) Finnigan TSQ 700 7Y i i 4 (3% H
Finnigan); Sephadex LH-20 (¥4 Pharmacia /A ] );
Agilent 1260 73 H7 8 & 0iAH i (R 2R
BHEABRAF ;s LC-3000 & 250 AH ta 4 (bt f
FUEERARARD; YMC-pack ODS il 4k
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HP-20 KALW G (HA=Z2022 A W] W2 Bl
MR CRETLARERTF R AR AR (i al .
O (EERHARA R HAth By H R 85
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WP ERT 2013 45 3 ARA TRHEARKX
BT, HILVE R B2 R A 2 R S R AR
P ORFERIIMEENRP BT EERD E
Artocarpus heterophyllus Lam. F 4, EiF b A
(TCMO1-01-2013) { A7 T-VL G 1 22 24 K2 rh 24 B R
HRBEAH Db A .

2 RAESE

-1k B M 17.0 kg, e, o5, SR
H 95% CEHRHE 3 ¥k, HK 140 L, IR, &
A, IR SIRE 1.5 kg HERE
IniE EsKiR A, KA. S0, B OB
IETEEREEY, 19E0A MERA 213.3 g, AAFHBAL
574.0 g BE R 2. B5 47 382.0 g+ IE T WEHEA7 152.4 9.
AL KA Ik i, F ZBE-/K (0 : 100—
100 : 0) FRAEVEMAALALS Fr. 1~11. Fr. 4 4 MCI
CHP-20P 4 flg T (3, A £ %-7K (10 © 100—100 -
0) BEIEWEME, 454 Sephadex LH-20 #: (it (60%
HEED R & s RO AR (i (20% H ) 15314k
A1 (10.0mg). 3 (17.0mg). Fr.5 % ODS A
REf AT, FH ZEE-7K (30 £ 100—~100 : 0) #/E
Vel 454 Sephadex LH-20 A1 (il (FHfEE) F
HI F ORI (A0% ) BEML AW 4 (92.6
mg). 8 (2.2mg). 5 (8.9mg). 7 (24mg). 2 (54
mg). 12 (8.0 mg). Fr. 6 £ Sephadex LH-20 €&
i (PED Belirss &M= m S e a s ey 6
(4.0mg). 9 (4.0mg). Fr.7 %4 ODS MRk
i, FZWEE-7K (40 0 100—100 : 0) HBEFEBEML, If
454y Sephadex LH-20 F: il CHIEE) -] & 2L
WA (60% ) 15214654 10 (4.0 mg). 13
(10.0mg>. 11 (60.0mg). 14 (2.2mg). 15 (12.0
mg). 16 (17.0mg). 17 (34.0mg).
3 LR

B 1 EHEEHAR, ESI-MS m/iz: 269.1 [M+
H]*, 43 T3 C13H1606. H-NMR (600 MHz, CDs0D)
5:7.64 (1H, d, J = 15.9 Hz, H-7), 7.18 (1H, d, J = 1.9
Hz, H-2), 7.07 (1H, dd, J = 8.2, 1.9 Hz, H-6), 6.80
(1H, d, J = 8.2 Hz, H-5), 6.38 (1H, d, J = 15.9 Hz,
H-8), 4.26 (1H, dd, J = 11.4, 4.0 Hz, H-1'a), 4.21 (1H,
dd, J = 11.4, 6.0 Hz, H-1B), 4.13 (1H, m, H-2), 3.89
(3H, s, 2-OMe), 3.57 (2H, dd, J = 6.0, 2.3 Hz, H-3");
13C-NMR (150 MHz, CDs0D) ¢: 127.7 (C-1), 111.7
(C-2), 150.6 (C-3), 149.5 (C-4), 116.5 (C-5), 124.1
(C-6), 147.0 (C-7), 115.3 (C-8), 169.2 (C-9), 61.6
(C-1"), 71.3 (C-2'), 64.1 (C-3")o LA_E 3 5 ik xot 8]
JEREA R, M AEY 1N 1-O-Fi 21k H i .

&Y 2. mETEH AR, ESI-MS m/z: 381.2
[M+H]+, ﬁ%ﬁ C24H2804o 1H-NMR (600 MHZ,
CDs0D) §: 6.98 (1H, s, H-7), 6.13 (1H, dd, J = 17.4,
10.6 Hz, H-24), 6.12 (1H, s, H-10), 6.11 (1H, s, H-4),
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6.05 (1H, s, H-2), 5.28 (1H, d, J = 17.6 Hz, H-250),
5.21 (1H, d, J = 10.6 Hz, H-25p), 3.35 (1H, m, H-6),
3.25 (1H, m, H-5a), 2.93 (1H, m, H-5b), 2.71 (1H, m,
H-14a), 2.17 (1H, m, H-14b), 1.97 (1H, m, H-13),
1.42 (3H, s, H-20), 1.36 (3H, s, H-23), 1.35 (3H, s,
H-22), 1.34 (3H, s, H-19); ¥C-NMR (150 MHz,
CD;0D) ¢: 21.4 (C-14), 26.6 (C-20), 26.9 (C-22),
27.5 (C-23), 27.6 (C-19), 30.6 (C-6), 33.5 (C-5), 39.8
(C-13), 41.1 (C-21), 77.9 (C-12), 100.9 (C-2), 105.1
(C-10), 107.4 (C-4), 110.0 (C-25), 113.3 (C-17), 115.1
(C-15), 126.3 (C-7), 127.4 (C-8), 137.2 (C-16), 149.9
(C-24), 154.3 (C-18), 155.9 (C-9), 156.3 (C-3), 156.6
(C-1). LA B35k IO A —5, M
k&4 2 v hypargystilbene A.

WEW 3: Ak AR, ESI-MS m/z: 245.3 [M+
H]+, ﬁ?‘ﬁ C14H12040 lH-NMR (600 MHZ, CD30D)
9:7.34 (1H, d, J = 9.0 Hz, H-6"), 7.28 (1H, d, J = 16.5
Hz, H-8), 6.82 (1H, d, J = 16.5 Hz, H-7), 6.46 (2H, d,
J = 2.0 Hz, H-2, 6), 6.33 (1H, d, J = 2.0 Hz, H-3),
6.32 (1H, dd, J = 9.0, 2.0 Hz, H-5), 6.15 (1H, d, J =
2.0 Hz, H-4); *C-NMR (150 MHz, CD30D) o: 142.2
(C-1), 105.6 (C-2, 6), 159.5 (C-3, 5), 102.3 (C-4),
126.4 (C-7), 124.8 (C-8), 117.8 (C-1'), 157.3 (C-2)),
103.5 (C-3"), 159.2 (C-4'), 108.4 (C-5"), 128.4 (C-6').
DA b2 5 Skt FROO S AR — 3, s e e a
3 NEME R .

& 4: AGKA, ESI-MS m/z: 261.1 [M+
H]*, 4T3 C14H1205. *H-NMR (600 MHz, CD3;0D)
9: 7.32 (1H, d, J = 8.4 Hz, H-p), 6.92 (1H, s, H-6"),
6.89 (1H, s, H-3"), 6.80 (2H, d, J = 2.4 Hz, H-2, 6),
6.74 (1H, d, J = 8.4 Hz, H-a), 6.30 (1H, s, H-4);
BC-NMR (150 MHz, CD;0D) §: 98.4 (C-3"), 102.3
(C-6"), 103.5 (C-4), 104.0 (C-2, 6), 113.2 (C-p), 122.0
(C-a), 123.0 (C-1), 133.8 (C-1), 156.0 (C-2'), 156.6
(C-4"), 157.3 (C-5"), 159.7 (C-3,5). LA _FHdE 5 kst
MRS R A —3, MSEENEY 4 v 2,3455-F
FA I35 2R AR 2

&Y 5. HEHAK, ESI-MSm/z: 229.1 [M+
H]+, é:}%ﬁ C14H12030 lH-NMR (600 MHZ, CD30D)
5:7.35 (2H, d, J = 8.1 Hz, H-2, 6), 6.96 (1H, d, J =
16.5 Hz, H-p), 6.78 (1H, d, J = 16.5 Hz, H-0), 6.76
(2H, d, J = 8.1 Hz, H-3', 5"), 6.45 (2H, s, H-2', 6",
6.16 (1H, s, H-4); C-NMR (150 MHz, CD30D) 6:

102.6 (C-4"), 105.8 (C-2', 6"), 116.5 (C-3, 5), 127.0
(C-a), 128.8 (C-B), 129.4 (C-2, 6), 130.4 (C-1), 141.3
(C-1"), 158.3 (C-4), 159.6 (C-3',5"). LA L-%¥ 5 Cikxt
MRG58, e B 5 AR .

e 6: I AR, ESI-MSm/z: 183.1 [M+
H]*, 4> ¥ 2\ CoH1004. *H-NMR (600 MHz, CD3;0D)
5:7.69 (1H, d, J = 8.8 Hz, H-6), 6.35 (1H, dd, J = 8.8,
2.3 Hz, H-5), 6.30 (1H, d, J = 2.3 Hz, H-3), 4.35 (2H,
g, J = 7.1 Hz, H-8), 1.36 (3H, t, J = 7.1 Hz, H-9);
B3C-NMR (150 MHz, CD;0D) ¢: 105.7 (C-1), 165.0
(C-2), 103.4 (C-3), 165.6 (C-4), 109.0 (C-5), 132.6
(C-6), 171.4 (C-7), 62.0 (C-8), 14.6 (C-9). LA L-%i#E
o G A3, S EY 6 M
2,4- "R FERWR LK .

e 7: AEMA, ESI-MSm/z: 183.3 [M+
H]*, %13 CoH1004. H-NMR (600 MHz, CD3;0D)
J: 6.89 (1H, d, J = 2.1 Hz, H-2), 6.84 (1H, dd, J = 8.4,
2.1 Hz, H-6), 6.32 (1H, d, J = 8.4 Hz, H-5), 4.30 (2H,
g, J = 7.1 Hz, H-8), 1.35 (3H, t, J = 7.1 Hz, H-9);
13C-NMR (150 MHz, CDs;OD) §: 14.6 (C-9), 61.7
(C-8), 115.8 (C-2), 117.4 (C-5), 122.8 (C-1), 1235
(C-6), 146.2 (C-3), 151.5 (C-4), 168.4 (C-7). LA L%k
i 5 SCwkt B R A s et a7 AR
JLARIR L1

th&¥) 8. FEkA, ESI-MSm/z: 163.1 [M+
H]*, 4> 72 CoHeO03. *H-NMR (600 MHz, CD;0D) ¢:
7.85 (1H, d, J = 9.6 Hz, H-4), 7.45 (1H, d, J = 8.4 Hz,
H-5), 6.90 (1H, dd, J = 8.4, 2.4 Hz, H-6), 6.71 (1H, d,
J = 2.4 Hz, H-8), 6.18 (1H, d, J = 9.6 Hz, H-3);
13C-NMR (150 MHz, CD;OD) §: 103.4 (C-8), 112.3
(C-10), 113.1 (C-3), 114.6 (C-6), 130.7 (C-5), 146.1
(C-4), 157.2 (C-9), 163.2 (C-2), 163.8 (C-7). DL L%
P 5 SCmk BRI S A — 8, s e a9 8
TEAE AT

WEY 9: TR A, ESI-MS m/z: 247.3 [M+
H]+, %%ﬁ C]_4H]_404o 1H-N|\/|R (600 MHZ, CDgoD)
0 7.76 (1H, d, J = 8.5 Hz, H-4), 6.83 (1H, s, H-5),
6.18 (1H, d, J = 8.5 Hz, H-3), 5.27 (1H, t, J = 7.3 Hz,
H-2"), 3.52 (2H, d, J = 7.3 Hz, H-1"), 1.85 (3H, s,
H-4"), 1.68 (3H, s, H-5"); ¥C-NMR (150 MHz,
CD30D) §: 164.6 (C-2), 112.0 (C-3), 146.5 (C-4),
110.0 (C-5), 143.8 (C-6), 150.0 (C-7), 117.2 (C-8),
148.6 (C-9), 112.5 (C-10), 23.0 (C-1'), 122.6 (C-2),
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133.1 (C-3"), 18.0 (C-4"), 26.0 (C-5"). UL E¥#i5 ¢
BRAT RRUS S A —3, M EEY 9 O 8-(3,3-
RGN E)-6,7- R ERT R,

A9 10: FEEHAK, ESI-MS m/z: 341.4 [M+
H]*,» 7373\ C20H200s. *H-NMR (600 MHz, CD30D)
9:8.10 (1H, d, J = 15.4 Hz, H-p), 7.77 (1H, d, J = 8.9
Hz, H-6), 7.73 (1H, d, J = 15.4 Hz, H-a), 7.52 (1H, d,
J =85 Hz, H-6"), 6.42 (1H, d, J = 8.9 Hz, H-5), 6.38
(1H, dd, J = 8.5, 2.3 Hz, H-5"), 6.36 (1H, d, J = 2.3
Hz, H-3"), 5.25 (1H, t, J = 7.3 Hz, H-2"), 3.34 (2H, d,
J = 14.5 Hz, H-1"), 1.80 (3H, s, H-4"), 1.68 (3H, s,
H-5"); *C-NMR (150 MHz, CD3;0D) §: 114.6 (C-1"),
162.8 (C-2"), 115.6 (C-3"), 165.1 (C-4'), 108.1 (C-5"),
132.3 (C-6"), 141.8 (C-a), 117.8 (C-B), 116.5 (C-1),
160.8 (C-2), 103.6 (C-3), 162.8 (C-4), 109.1 (C-5),
130.2 (C-6), 22.5 (C-1"), 123.7 (C-2"), 132.3 (C-3"),
17.9 (C-4"), 26.0 (C-5"). LA ¥ 5 Criig1—
, e A 10 NEREHE A,

WA 11: FER A, ESI-MS m/z: 301.2 [M—
H]» 7373 C16H1406. *H-NMR (600 MHz, CD;0D)
9:7.25 (1H, d, J = 8.1 Hz, H-6'), 6.36 (1H, dd, J = 8.1,
2.3 Hz, H-5"), 6.34 (1H, d, J = 2.3 Hz, H-3'), 6.07 (1H,
d, J = 2.3 Hz, H-6), 6.04 (1H, d, J = 2.3 Hz, H-8), 5.64
(1H, dd, J = 13.2, 2.9 Hz, H-2), 3.82 (3H, s, 7-OMe),
2.73 (2H, dd, J = 17.2, 2.9 Hz, H-3ax), 3.12 (2H, dd, J =
17.2, 13.2 Hz, H-3eq); *C-NMR (150 MHz, CD30D) ¢:
76.6 (C-2), 43.1 (C-3), 198.9 (C-4), 165.2 (C-5), 94.8
(C-6), 169.4 (C-7), 95.6 (C-8), 165.2 (C-9), 104.0
(C-10), 56.6 (MeO-7), 117.7 (C-1'), 156.8 (C-2'),
103.4 (C-3'), 159.8 (C-4"), 107.8 (C-5'), 128.9 (C-6').
DA E 2 5 S ihont FROO S AR — 3, s e e
11 AR AR,

&Y 12: FEOTCE LK K, ESI-MS miz: 423.2
[M+H]+, ﬁ?i‘ C25H26060 1H-NMR (600 MHZ,
CD30OD) ¢: 7.56 (1H, d, J = 2.1 Hz, H-2"), 7.49 (1H,
dd, J = 8.3, 2.1 Hz, H-6"), 7.04 (1H, d, J = 8.3 Hz,
H-5"), 6.58 (1H, s, H-3), 6.40 (1H, s, H-6), 5.32 (1H, t,
J = 6.8 Hz, H-2"), 5.03 (1H, t, J = 6.8 Hz, H-6"), 3.57
(2H, d, J = 6.8 Hz, H-1"), 2.07 (2H, m, H-5"), 1.98
(2H, m, H-4"), 1.84 (3H, s, H-10"), 1.55 (3H, s, H-8"),
1.49 (3H, s, H-9"); C-NMR (150 MHz, CD30D) o:
165.2 (C-2), 103.7 (C-3), 183.4 (C-4), 160.7 (C-5),
99.2 (C-6), 162.5 (C-7), 107.4 (C-8), 155.9 (C-9),

105.1 (C-10), 125.0 (C-1'), 114.1 (C-2'), 146.7 (C-3"),
150.4 (C-4'), 116.5 (C-5'), 119.8 (C-6'), 22.2 (C-1"),
123.5 (C-2"), 135.7 (C-3"), 40.3 (C-4"), 27.2 (C-5")
123.7 (C-6"), 131.6 (C-7"), 17.6 (C-8"), 25.7 (C-9"),
16.5 (C-10"). LA_E%d 5 SCilifont R S AR — 3,
L e LA 12 N styracifolin C.

&Y 13: KAk K, ESI-MS m/z: 423.2
[M+H]*, 413 CsHae06. 'H-NMR (600 MHz,
CDs0D) ¢: 7.06 (1H, d, J = 8.3 Hz, H-6'), 6.42 (1H, d,
J=2.2 Hz, H-3'), 6.40 (1H, dd, J = 8.3, 2.2 Hz, H-5),
6.32 (1H, s, H-8), 5.26 (1H, t, J = 7.2 Hz, H-17), 5.10
(1H, t, J = 7.0 Hz, H-12), 3.35 (2H, d, J = 18.3 Hz,
H-16), 3.10 (2H, d, J = 7.0 Hz, H-11), 1.80 (3H, s,
H-20), 1.69 (3H, s, H-19), 1.60 (3H, s, H-15), 1.40
(3H, s, H-14); *C-NMR (150 MHz, CD;0D) ¢: 163.2
(C-2), 121.7 (C-3), 183.6 (C-4), 159.9 (C-5), 112.4
(C-6), 163.3 (C-7), 93.6 (C-8), 157.7 (C-9), 105.2
(C-10), 24.9 (C-11), 122.9 (C-12), 132 (C-13), 25.9
(C-14), 17.9 (C-15), 22.3 (C-16), 123.6 (C-17), 131.9
(C-18), 26.0 (C-19), 17.6 (C-20), 113.5 (C-1'), 157.8
(C-2"), 103.7 (C-3'), 161.8 (C-4'), 107.9 (C-5), 132.6
(C-6"). LA _L-%dis 5 ekt RIS S AR — 5, %
TEAE) 13 AR R C.

&Y 14: EEMEAIRY), ESI-MS m/z: 505.3
[M+H]*, 43T CaoHz07. H-NMR (600 MHz,
CDs0D) §: 3.33 (2H, d, J = 7.0 Hz, H-11), 5.15 (1H,
m, H-12), 1.63 (3H, s, H-14), 1.44 (3H, s, H-15), 6.69
(1H, d, J = 10.0 Hz, H-16), 5.67 (1H, d, J = 10.0 Hz,
H-17), 1.45 (6H, s, H-19, 20), 3.13 (2H, d, J = 7.0 Hz,
H-17), 5.13 (1H, m, H-2"), 1.45 (3H, s, H-4"), 1.64
(3H, s, H-5"), 6.71 (1H, s, H-3"), 6.49 (1H, s, H-6");
13C-NMR (150 MHz, CD;0OD) ¢: 163.4 (C-2), 121.6
(C-3), 184.2 (C-4), 155.1 (C-5), 105.9 (C-6), 157.5
(C-7), 1085 (C-8), 156.3 (C-9), 105.8 (C-10), 22.2
(C-11), 123.2 (C-12), 132.8 (C-13), 18.0 (C-14), 25.9
(C-15), 116.7 (C-16), 129.0 (C-17), 78.7 (C-18), 28.4
(C-19, 20), 112.0 (C-1"), 149.8 (C-2"), 104.6 (C-3"), 150.1
(C-4'), 139.3 (C-5), 117.4 (C-6), 24.9 (C-1"), 122.8
(C-2"), 132.2 (C-3"), 25.9 (C-4"), 17.6 (C-5"). LA_-%¥5
5 PR A3, SR a Y 14 AR
WP EER.

AP 15: EEM A, ESI-MS m/z: 503.2 [M+
H]*, % F3{ CaoH3007. *H-NMR (600 MHz, DMSO-
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de) 0: 7.18 (1H, s, H-5"), 6.65 (1H, d, J = 10.0 Hz,
H-16), 6.37 (1H, s, H-2'), 6.11 (1H, d, J = 9.4 Hz,
H-11), 5.66 (1H, d, J = 10.0 Hz, H-17), 5.46 (1H, d,
J=9.3 Hz, H-12), 5.24 (1H, t, J = 6.6 Hz, H-2"), 3.52
(1H, dd, J = 14.4, 7.2 Hz, Hp-1"), 3.46 (1H, dd, J =
14.2, 6.8 Hz, Ha-1"), 1.95 (3H, s, H-15), 1.87 (3H, s,
H-5"), 1.71 (6H, s, H-19, 20), 1.46 (3H, s, H-14), 1.45
(3H, s, H-4"); *C-NMR (150 MHz, DMSO-ds) o:
157.6 (C-2), 109.0 (C-3), 179.9 (C-4), 154.8 (C-5), 106.4
(C-6), 157.5 (C-7), 109.0 (C-8), 155.4 (C-9), 106.1
(C-10), 71.3 (C-11), 122.4 (C-12), 139.6 (C-13), 26.0
(C-14), 18.7 (C-15), 116.6 (C-16), 129.2 (C-17), 79.0
(C-18), 28.5 (C-19), 28,5 (C-20), 22.3 (C-1"), 123.3
(C-2"), 132.7 (C-3"), 25.9 (C-4"), 18.3 (C-5"), 107.9
(C-1"), 153.2 (C-2)), 105.5 (C-3'), 152.6 (C-4"), 142.0
(C-5"), 110.0 (C-6"). LA - %idl 5 sCiikxt 12228 jg JL A
—5, MEENAEY 15 NIRRT ER.

AW 16: FEEMA, ESI-MS m/z: 503.2 [M+
H]+, ﬁ?‘iﬁ C30H300701H-NMR (600 MHZ, CDsCOCDs)
1 6.77 (1H, d, J = 10.0 Hz, H-16), 6.50 (1H, s, H-3"),
5.82 (1H, d, J = 10.0 Hz, H-17), 541 (1H, t, J = 6.7
Hz, H-2"), 3.70, 3.54 (% 1H, dd, J = 14.0, 8.0 Hz,
H-1"), 3.49, 3.30 (% 1H, dd, J = 15.0, 7.0 Hz, H-11),
2.45 (1H, t, J = 15 Hz, H-12), 1.90 (3H, s, H-5"), 1.75
(3H, s, H-15), 1.72 (3H, s, H-4"), 1.56 (3H, s, H-19,
20), 142 (3H, s, H-14); ®BC-NMR (150 MHz,
CD3;COCD3) §: 162.3 (C-2), 113.3 (C-3), 182.5 (C-4),
155.2 (C-5), 106.6 ((C-6), 157.8 (C-7), 109.0 (C-8),
156.0 (C-9), 105.8 (C-10), 21.2 (C-11), 48.3 (C-12),
945 (C-13), 29.1 (C-14), 23.7 (C-15), 117.2 (C-16),
129.7 (C-17), 79.2 (C-18), 29.1 (C-19), 29.1 (C-20),
22.8 (C-1"), 124.4 (C-2"), 132.4 (C-3"), 26.7 (C-4"),
19.0 (C-5"), 106.0 (C-1'), 152.3 (C-2'), 106.0 (C-3"),
147.8 (C-4"), 138.7 (C-5'), 134.5 (C-6"). L _E#¥s 5
ot HR 5 B A — 3, i e 0 &4 16 4 artonin A

WEY 17 K, ESI-MS m/z: 503.2 [M+
H]+, ﬁ?‘ﬁ C30H3007, lH-NMR (600 MHz, CD30D)
J: 6.68 (1H, s, H-2"), 6.67 (1H, d, J = 10.0 Hz, H-16),
5.65 (1H, d, J = 10.0 Hz, H-17), 5.27 (1H, m, H-2"),
4.68, 4.28 (% 1H, s, H-15), 3.96 (1H, d, J = 6.1 Hz,
H-12), 3.64, 3.41 (% 1H, dd, J = 14.0, 8.0 Hz, H-1"),
3.37 (1H, dd, J = 16.0, 2.0 Hz, H-110), 2.43 (1H, dd,
J=16.0, 7.0 Hz, H-11p), 1.80 (6H, s, H-4", 5"), 1.66

(3H, s, H-14), 1.44 (% 3H, s, H-19, 20); BC-NMR
(150 MHz, CD;0D) §: 162.4 (C-2), 112.0 (C-3), 182.1
(C-4), 155.1 (C-5), 106.1 (C-6), 157.4 (C-7), 109.1
(C-8), 154.8 (C-9), 109.1 (C-10), 22.8 (C-11), 38.6
(C-12), 145.7 (C-13), 22.0 (C-14), 112.0 (C-15), 116.8
(C-16), 129.1 (C-17), 78.6 (C-18), 28.3 (C-19), 28.4
(C-20), 107.2 (C-1"), 152.4 (C-2'), 105.5 (C-3'), 152.0
(C-4'), 136.7 (C-5'), 130.6 (C-6"), 22.3 (C-1"), 124.0
(C-2"), 132.0 (C-3"), 26.0 (C-4"), 18.2 (C-5"). DL _E%L
W5 Sk RIS AR5, s et Ew 17 M

artonin B,

SE K
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