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Chemical constituents from roots of Mallotus apelta
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Abstract: Objective To study the chemical constituents from the roots of Mallotus apelta. Methods Compounds were isolated and
purified by using various separation technologies and their structures were identified on the basis of physicochemical properties and
spectroscopic data. Results Nine compounds were identified as -amyrin acetate (1), erythrodiol (2), lup-20(29)-en-3f, 30-diol (3),
2a-hydroxy-aleuritolic acid 3-p-hydroxybenzoate (4), a-amyrin acetate (5), aleuritolic acid (6), quercetin (7), 3-methoxy-4-O-p-D-
gluco-benzoic acid (8), and berchemolide (9). Conclusion Compounds 1—4, 6, 8 and 9 are isolated from the plants M. apelta for the

first time.
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Mallotus apelta (Lour.) Muell. -Arg., FEARIAE T
B 2R B b AN = 25 B 29 TR b AR =
2 ERESE

AR T E s AR 5.5 kg, H 70% &
BEINARIATSEL 3 UK, B 1.5 h, SIFRBOK, Bk
FIRAGIHZ T 275 go FHR BB HCT 2 000 mL
KA, o S A R LR IE T AR 3 UK
FAR A RE ARG, ARSI, 28 g, BEIR LT
BBAT 43 go IE T EEFAL 46 g IKEBAL 150 go B A7
THIETAL 27 g FIBEIR LR 39 g HEATIEICAT (i,
DAGUT - FH I A e sl AR BE DRI, 43 1% 8 /N4y (.
A~H). Fr. A 24 LH-20 B (0% 7 064 1
(5mg); Fr. B4 LH-20 KA (i3 L&) 2
(8mg). 5 (15mg); Fr. C 4 LH-20 &ElA: (0 )
B & 3 (8mg). 6 (15mg); Fr. D £ LH-20
BERCFE IS4y B 15340 &) 4(10 mg) . Fr. E 4 LH-20
BERE OIS S A3E ) 7 (5 mg); IE T BERAL
29 g WATREMAT (il , LAGUT - RE R S AR B
i, 23 EE 6 A8 (Fr. I~VD. Fr. 142 LH-20 &K
FEOE Iy B 434659 9 (8 mg); Fr. IV 4 LH-20 #t
AT L oy B A1) 8 (10 mg).
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&Y 1: Jotakt il (D . ESI-MS m/z: 469.3
[M-+H]". 'H-NMR (500 MHz, CDCl3) §:5.19 (1H, t,
J = 3.0 Hz, H-12), 4.52 (1H, m, H-3), 2.05 (3H, s,
H-Ac), 1.13 (3H, s, H-27), 0. 98 (3H, s, H-23), 0.97
(3H, s, H-24), 0.90 (3H, s, H-30), 0.89 (3H, s, H-28),
0.89 (3H, s, H-29), 0.87 (3H, s, H-26), 0.83 (3H, s,
H-25); "C-NMR (125 MHz, CDCls) 6:171.0 (-C=0),
1452 (C-13), 121.6 (C-12), 80.9 (C-3), 55.2 (C-5),
47.5 (C-9), 47.2 (C-18), 46.7 (C-19), 41.7 (C-14), 39.8
(C-8), 38.2 (C-1), 37.7 (C-4), 37.1 (C-22), 36.8
(C-10), 34.7 (C-21), 33.3 (C-29), 32.5 (C-7), 32.4
(C-17), 31.0 (C-20), 28.3 (C-15), 28.0 (C-23), 26.9
(C-28), 26.1 (C-16), 25.9 (C-27), 23.6 (C-2), 23.5
(C-11), 23.5 (C-30), 21.3 (-OCOCH3), 18.2 (C-6), 16.8
(C-24), 16.6 (C-26), 15.5 (C-25). VA% 55 ScikikiE

— B, SSRGS 1 N B-E R LRI .

& 2. Jotakt i CRED « ESI-MS m/z: 425.5
[M—H,0+H]". "H-NMR (500 MHz, CDCl5) 6:5.19
(1H, t, J = 3.5 Hz, H-12), 3.56 (1H, d, J = 11.0 Hz,
H-28), 3.22 (1H, d, J = 11.0 Hz, H-28), 3.21 (1H, m,
H-3), 1.16 (3H, s, H-27), 0.99 (3H, s, H-23), 0.94 (3H,
s, H-24), 0.93 (3H, s, H-30), 0.88 (3H, s, H-29), 0.87
(3H, s, H-26), 0.78 (3H, s, H-25). L ¥k 5 SRR
0, SRS 2 R

&) 3: otk il (D . ESI-MS m/z: 441.2
[M—H] . 'H-NMR (500 MHz, DMSO-ds) o: 4.84
(1H, brs, H-29a), 4.75 (1H, brs, H-29b), 4.72 (1H, t,
J=5.5 Hz, 30-OH), 4.25 (1H, d, J = 11.0 Hz, H-30),
3.87 (1H, brs, H-30), 3.87 (1H, brs, 3-OH), 2.97 (1H,
dd, J = 10.5, 5.5 Hz, H-3), 2.21 (1H, m, H-19), 1.98
(1H, m, H-21), 1.60 (1H, m, H-13), 1.62 (1H, m, H-1),
1.55 (1H, m, H-6), 1.42 (1H, m, H-18), 1.42 (1H, m,
H-11), 1.42 (1H, m, H-15), 1.42 (1H, m, H-7), 1.42
(1H, m, H-16), 1.41 (1H, m, H-12), 1.39 (1H, m, H-6),
1.35 (1H, m, H-16), 1.32 (1H, m, H-21), 1.32 (1H, m,
H-22a), 1.27 (1H, m, H-22b), 1.23 (1H, m, H-11), 1.21
(1H, m, H-9), 1.16 (1H, m, H-7), 1.13 (1H, m, H-12),
0.97 (3H, s, H-26), 0.93 (1H, m, H-15), 0. 90 (3H, s,
H-23), 0.86 (3H, s, H-27), 0.82 (1H, m, H-1), 0.75
(3H, s, H-25), 0.73 (3H, s, H-28), 0.67 (1H, brs, H-5),
0.64 (3H, s, H-24); C-NMR (125 MHz, DMSO-dy)
5: 154.9 (C-20), 105.5 (C-29), 76.7 (C-3), 62.5 (C-38),
54.8 (C-5), 49.8 (C-9), 47.9 (C-18), 43.1 (C-19), 42.5
(C-14), 42.2 (C-17), 40.3 (C-8), 39.0 (C-22), 38.4
(C-4), 38.2 (C-1), 37.5 (C-13), 36.6 (C-10), 34.9
(C-16), 33.8 (C-7), 31.0 (C-21), 28.0 (C-23), 27.1
(C-2), 26.9 (C-15), 25.9 (C-12), 20.4 (C-11), 17.9
(C-6), 17.4 (C-28), 15.8 (C-24), 15.7 (C-25), 15.6
(C-26), 14.3 (C-27)- Lh_-¥c¥s 5 scmkdion —5, #%
Y EAL A 3 3P 5-20(29)-45-3p, 30- .

WA 4: F O TCE BN K . 'TH-NMR (500 MHz,
DMSO-dg) d: 11.83 (1H, s, -COOH), 10.2 (1H, s,
4'-OH), 7.82 (2H, d, J= 8.5 Hz, H-2', 6'), 6.84 (2H, d,
J=8.5 Hz, H-3', 5"), 5.46 (1H, m, H-15), 4.56 (1H, d,
J=9.5 Hz, H-3), 3.74 (1H, dt, J = 9.5, 4.0 Hz, H-2),
3.15 (1H, m, H-18), 3.15 (1H, m, H-16), 2.30 (1H, m,
H-1), 1.91 (1H, m, H-16), 1.27 (1H, m, H-1), 0.96
(3H, s, H-26), 0.91 (3H, s, H-24), 0.91 (3H, s, H-25),
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0.91 (3H, s, H-27), 0.91 (3H, s, H-30), 0.87 (3H, s,
H-29), 0. 77 (3H, s, H-23); “C-NMR (125 MHz,
DMSO-dg) J: 178.5 (C-28), 165.4 (C-7"), 161.5 (C-4),
159.6 (C-14), 131.3 (C-2, 6'), 121.2 (C-1’), 115.8
(C-15), 115.1 (C-3', 5'), 83.7 (C-3), 64.8 (C-2), 54.6
(C-5), 50.0 (C-17), 48.4 (C-9), 46.7 (C-1), 39.0 (C-4),
18.2 (C-6), 40.4 (C-7), 38.3 (C-8), 36.7 (C-10), 16.9
(C-11), 33.0 (C-12), 34.9 (C-13), 31.3 (C-16), 41.0
(C-18), 33.4 (C-19), 28.9 (C-20), 31.9 (C-21), 30.3
(C-22), 28.3 (C-23), 17.6 (C-24), 16.2 (C-25), 25.6
(C-26), 21.8 (C-27), 31.3 (C-29), 28.8 (C-30). LA %k
i 5 SCakaRE — 80, MRS 4 R
P P22 01- 50 2 i A PR S

&Y 5: 0% AR . 'H-NMR (500 MHz,
CDCly) 8: 5.69 (1H, t, J = 3.0 Hz, H-12), 4.51 (1H, m,
H-3), 2.04 (3H, s, -COCHj3), 1.02 (3H, s, H-27), 0. 98
(3H, s, H-23), 0.84 (3H, s, H-29), 0.84 (3H, s, H-30),
0.83 (3H, s, H-25), 0.83 (3H, s, H-26), 0.83 (3H, s,
H-28), 0.81 (3H, s, H-24); ""C-NMR (125 MHz,
CDCly) 6: 171.1 (C=0), 137.7 (C-13), 126.3 (C-12),
80.6 (C-3), 55.8 (C-18), 55.0 (C-5), 49.0 (C-9), 47.2
(C-14), 44.0 (C-22), 39.8 (C-8), 38.1 (C-20), 37.6
(C-19), 36.9 (C-1), 36.5 (C-4), 36.2 (C-10), 33.3
(C-17), 32.8 (C-7), 31.1 (C-21), 29.7 (C-15), 28.2
(C-28), 28.0 (C-23), 27.4 (C-16), 23.5 (C-2), 23.5
(C-11), 22.8 (C-27), 22.2 (C-30), 21.3 (-OCOCH3),
18.2 (C-6), 18.0 (C-29), 16.7 (C-26), 16.4 (C-24), 16.4
(C-25). LA Xl 5 scmpdhs 80, s ete s
5 0 a- WA LR .

& 6: Jotakt i MR « ESI-MS m/z: 479.3
[M-+Na]". '"H-NMR (500 MHz, DMSO-dq) d: 5.69
(1H, s, H-15), 3.69 (1H, m, H-3), 1.22 (3H, s, H-23),
1.22 (3H, s, H-26), 0.97 (3H, s, H-27), 0.95 (3H, s,
H-30), 0.86 (3H, s, H-24), 0.83 (3H, s, H-29), 0.73
(3H, s, H-25), DA% 5 scikapas — 87, we
A 6 TR -

&Y 7. FAK A, 'HNMR (500 MHz,
DMSO-dg) 6: 12.89 (1H, s, 5-OH), 7.82 (1H, d, J=2.0
Hz, H-2"), 7.70 (1H, dd, J = 2.0, 8.5 Hz, H-6"), 6.99
(1H, d, J = 8.5 Hz, H-5"), 6.51 (1H, d, J = 2.0 Hz,
H-8), 6.25 (1H, d, J=2.0 Hz, H-6). LA F%di 5 3cik
B, A A Y S 2rT A B
BRA SR, LA 3 AR R IFRIETT, ¥EoR 14

BERL, WG T S i .

& 8: HtEKA. ESI-MS m/z: 353.0 [M+
Na]+o 'H-NMR (500 MHz, DMSO-d) o: 7.74 (1H,
brs, H-2), 7.49 (1H, d, J = 8.5 Hz, H-6), 7.13 (1H, d,
J = 8.5 Hz, H-5), 5.01 (1H, d, J = 6.0 Hz, H-1"), 3.79
(3H, s, 3-OCH3;), 3.66 (1H, d, J = 11.5 Hz, H-6'a),
3.46 (1H, dd, J = 5.5, 11.5 Hz, H-6'b), 3.34 (1H, m,
H-2"), 3.34 (1H, m, H-5"), 3.29 (1H, m, H-3"), 3.18
(1H, m, H-4"). LA R3S scmkaon—s0®, e
&Y 8 4 3-8 Sk -4-O-B-D- I R IE A R

WEW9: FERAK, ESI-MS m/z: 647.2 [M+
Na]". 'H-NMR (500 MHz, DMSO-ds,) 3: 7.74 (1H, d,
J=8.5 Hz, H-6), 7.40 (1H, brs, H-2), 7.37 (1H, d, J =
8.5 Hz, H-5), 5.41 (1H, brs, H-1"), 4.40 (1H, d, J =
11.0 Hz, H-6"), 4.09 (1H, m, H-6"), 3.98 (1H, m, H-5"),
3.78 (3H, s, 3-OCH3;), 3.37 (1H, m, H-2"), 3.30 (1H,
m, H-3'), 3.17 (1H, m, H-4"); “C-NMR (125 MHz,
DMSO-dg) o: 166.0 (C-7), 150.7 (C-4), 149.3 (C-3),
123.8 (C-6), 123.4 (C-1), 1154 (C-5), 113.0 (C-2),
99.2 (C-1", 77.8 (C-3"), 74.4 (C-5"), 73.7 (C-2"), 71.5
(C-4'), 66.0 (C-6'), 56.4 (3-OCHj3)- DERAE ASBEN
5, SR 9 A LA E.
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