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Chemical constituents from roots of Breynia fruticosa
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Abstract: Objective To study the chemical constituents from the roots of Breynia fruticosa. Methods The compounds were
isolated by comprehensive column chromatography, and the structures were elucidated by spectral methods. Results Thirteen
compounds were isolated and elucidated, including four triterpenoids, friedelin (1), friedelinol (2), lupenone (3), and glochidiol (4);
three steroids, including B-sitosterol (5), stigmastane-3f, 6p-diol (6), and B-sitosterylglucoside-6'-octadecanoate (7); two cerebrosides,
including 1-O-B-D-glucopyranosyl-(2S, 3R, 4E, 8Z)-2-[(2-hydroxyoctadecanoyl) amido]-4, 8-octadecadiene-1, 3-diol (8) and
1-O-B-D-glucopyranosyl-(2S, 3S, 4R, 82)-2-[(2R)-2-hydroxypentacosanoylamino]-8-octadecene-1, 3, 4-triol (9); and four other
compounds, including (—)-epicatchin (10), e-caprolactone (11), aviculin (12), and vanillin (13). Conclusion Compounds 3, 4, 6—9,
and 11 are isolated from the plant of Breynia J. R. et G. Forst. nom. cons. for the first time, and compound 11 is isolated from the natural
product for the first time.
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EY 1. BOEREE (G0, mR-F =
W (o0, BEZAG SN =R A
EI-MS m/z: 426, 411, 341, 273. '"H-NMR (400 MHz,
CDCls) d: 1.96 (1H, m, H-1a), 2.39 (1H, m, H-20),
0.86 (3H, d, J = 7.8 Hz, 23-CHj), 0.71 (3H, s,
24-CH3), 0.85 (3H, s, 25-CHs), 1.00 (6H, s, 26,
27-CHs), 1.17 (3H, s, 28-CH3), 1.08 (3H, s, 29-CH3),
0.95 (3H, s, 30-CH;3); *C-NMR (100 MHz, CDCl;) &
22.3 (C-1), 41.5 (C-2), 213.2 (C-3), 58.2 (C-4), 42.1
(C-5), 41.3 (C-6), 18.2 (C-7), 53.1 (C-8), 37.5 (C-9),
59.5 (C-10), 35.6 (C-11), 30.5 (C-12), 39.7 (C-13),
38.3 (C-14), 32.8 (C-15), 36.0 (C-16), 29.9 (C-17),
42.8 (C-18), 35.4 (C-19), 28.2 (C-20), 32.4 (C-21),
39.2 (C-22), 6.8 (C-23), 14.7 (C-24), 17.9 (C-25), 20.3
(C-26), 18.7 (C-27), 32.1 (C-28), 35.0 (C-29), 31.8
(C-30). LA_E¥ds 55 ScikapE — 80, s
1 R Jcms.

WEY 2. LR REE ONERD, RR-7 =
WO RE, UGS =R A
EI-MS m/z: 428, 276, 249. 'H-NMR (400 MHz,
CDCls) 8: 4.13 (1H, m, H-3), 1.18 (3H, d, J = 7.2 Hz,
23-CH3), 0.87 (3H, s, 24-CH3), 0.88 (3H, s, 25-CH3),
0.95 (3H, s, 26-CH3), 0.99 (3H, s, 27-CH3), 1.00 (3H,
s, 28-CH3), 1.05 (3H, s, 29-CH;), 0.72 (3H, s,
30-CHs): "“C-NMR (100 MHz, CDCl;) 6: 16.3 (C-1),
35.5 (C-2), 73.2 (C-3), 49.5 (C-4), 38.1 (C-5), 42.3
(C-6), 18.2 (C-7), 53.7 (C-8), 37.5 (C-9), 61.8 (C-10),
35.6 (C-11), 31.1 (C-12), 39.7 (C-13), 38.9 (C-14),
32.8 (C-15), 36.6 (C-16), 29.9 (C-17), 43.2 (C-18),
35.8 (C-19), 28.7 (C-20), 33.4 (C-21), 40.2 (C-22),
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12.0 (C-23), 16.7 (C-24), 18.9 (C-25), 20.6 (C-26),
18.9 (C-27), 32.6 (C-28), 32.3 (C-29), 35.5 (C-30). LA I
Mol 5 cpdioE — 8", WA 2 AR,

EY 3. LR ONED, BRR-%&4
MR IR, WA =R Y.
EI-MS m/z: 424, 383. 'H-NMR (400 MHz, CDCl;) &
1.09 (3H, s, 23-CH3), 1.07 (3H, s, 24-CH3), 0.94 (3H,
s, 25-CH3), 1.12 (3H, s, 26-CH3), 0.97 (3H, s,
27-CHs), 0.82 (3H, s, 28-CHs), 4.58 (1H, brs, H-29a),
4.65 (1H, brs, H-29b), 1.72 (3H, s, 30-CH3); *C-NMR
(100 MHz, CDCL3) 6: 39.6 (C-1), 34.5 (C-2), 218.2
(C-3), 47.5 (C-4), 55.1 (C-5), 27.0 (C-23), 21.7
(C-24), 15.9 (C-25), 15.6 (C-26), 13.9 (C-27), 18.0
(C-28), 109.3 (C-29), 19.5 (C-30). LL - %¥s 5 STk
S, MY 3 P R .

WEY 4 AtTEMAR ('), WR-F
SO R G, WA YN =AY
EI-MS m/z: 442, 426, 248, 'H-NMR (400 MHz,
CDCly) d: 3.77 (1H, m H-1), 3.50 (1H, m H-3), 4.67
(1H, d, J = 1.0 Hz, H-29), 4.54 (1H, d, J = 1.0 Hz,
H-29), 1.67 (3H, s, 30-CH;); “C-NMR (100 MHz,
CDCly) 6: 76.0 (C-1), 36.5 (C-2), 77.1 (C-3), 37.6
(C-4), 51.4 (C-5), 18.6 (C-6), 34.2 (C-7), 41.8 (C-8),
48.5 (C-9), 43.8 (C-10), 24.0 (C-11), 25.3 (C-12), 37.8
(C-13), 43.1 (C-14), 27.6 (C-15), 35.8 (C-16), 43.1
(C-17), 48.2 (C-18), 47.9 (C-19), 151.0 (C-20), 29.9
(C-21), 40.2 (C-22), 27.8 (C-23), 16.4 (C-24), 11.9
(C-25), 18.2 (C-26), 14.7 (C-27), 19.4 (C-28), 109.6
(C-29), 22.1 (C-30). L ¥ 5 Sekaiis —sY,
WS EE ) 4 NEA T R

WA 6: TotErih CLEE-INEED, BI-MS m/z:
432,400, 291, 232. 'H-NMR (400 MHz, CDCl;) 8: 3.66
(1H, m H-3), 3.80 (1H, m H-6), 0.69 (3H, s 18-CHj),
1.05 (3H, s, 19-CHs), 0.90 (3H, d, J = 6.5 Hz, 21-CH3),
0.84 (6H, m, 26, 27-CHs), 0.86 (3H, t, J = 7.0 Hz,
29-CH;); “C-NMR (100 MHz, CDCLy) 6: 72.0 (C-3),
72.4 (C-6), 12.0 (C-18), 15.9 (C-19), 18.6 (C-21), 19.8
(C-26), 18.8 (C-27), 12.1 (C-29). VL L-%¥s 5 Sciikikia
— g A 6 -3, 6B- .

WG 7: BTG E B K CEl4)i ) - ESI-MS mi/z:
865 [M+Na]". 'H-NMR (400 MHz, CDCl;) &: 3.37
(1H, m, H-3), 3.50~4.37 (6H, m, H-1'~6"), 5.34 (1H,
m, H-6), 0.67 (3H, s, 18-CH3); "“C-NMR (100 MHz,

CDCls) 0: 79.7 (C-3), 140.4 (C-5), 122.6 (C-6), 12.0
(C-18), 14.1 (C-19), 18.8 (C-21), 19.8 (C-26), 19.0
(C-27), 11.9 (C-29), 101.3 (C-1"), 73.3 (C-2), 73.7
(C-3"), 76.3 (C-4'), 70.6 (C-5"), 101.3 (C-1'), 174.3
(C-1"). LA 3t b5 scmkdron — 80, ws et
Wy 7 4 B-sitosterylglucoside-6'-octadecanoate

WG 8: HOTCEMK K. ESI-MS m/z: 764
[M+ Na]", 742 [M+H] . 'H-NMR (400 MHz,
CD;0D) d: 4.10 (1H, dd, J=10.1, 5.2 Hz, H-1a), 3.70
(1H, dd, J = 10.1, 3.8 Hz, H-1p), 3.98 (1H, m, H-2),
5.47 (1H, dd, J = 15.5, 7.6 Hz, H-4), 5.72 (1H, m,
H-5), 5.42 (2H, m, H-8, 9), 4.26 (1H, d, J = 8.0 Hz,
H-1"), 3.19 (1H, dd, J = 9.0, 8.0 Hz, H-2"), 3.35 (1H,
m, H-3"), 3.30 (2H, m, H-4", 5"), 3.86 (1H, dd, J =
12.0, 2.8 Hz, H-6"a), 3.67 (1H, dd, J = 12.0, 5.8 Hz,
H-6"B), 3.98 (1H, dd, J = 8.0, 4.2 Hz, H-2'), 0.90 (6H,
m, 18, 18’-CHs); “C-NMR (100 MHz, CD;0D) &:
69.7 (C-1), 54.6 (C-2), 73.0 (C-3), 130.7 (C-4), 134.5
(C-5), 132.0 (C-8), 131.2 (C-9), 104.7 (C-1"), 75.5
(C-2"), 77.8 (C-3"), 71.6 (C-4"), 78.1 (C-5"), 62.7
(C-6"), 177.3 (C-1'), 72.8 (C-2"), 362 (C-3'), 14.5
(C-18, 18"y, LA EXcdf 5 scpkapis— 5", #e et
4“4 8 4 1-O-B-D-glucopyranosyl-(2S, 3R, 4E, 87)-2-
[(2-hydroxyoctadecanoyl) amido]-4, 8-octadecadiene-
1, 3-diol.

WEW9: AMOICEMK K. ESI-MS m/z: 880
[M + Na]’, 858 [M+H]". 'H-NMR (400 MHz,
C¢DsN) 0: 4.68 (1H, dd, J = 10.7, 6.0 Hz, H-1a), 4.49
(1H, dd, J = 10.7, 4.8 Hz, H-1p), 5.24 (H, m, H-2),
426 (1H, dd, J = 10.4, 5.1 Hz, H-3), 4.15 (3H, m,
H-4, H-3", H-4"), 5.46 (2H, m, H-8, 9), 4.93 (1H, d,
J = 7.8 Hz, H-1"), 3.97 (1H, m, H-2"), 3.85 (1H, m,
H-5"), 4.46 (1H, m, H-6"0), 4.31 (1H, m, H-6"B), 4.54
(1H, m, H-2'), 0.86 (6H, m, 18, 25'-CH;); "“C-NMR
(100 MHz, C¢DsN) 6: 70.7 (C-1), 51.6 (C-2), 76.0
(C-3), 72 (C-4), 134.5 (C-5), 131.0 (C-8), 130.2 (C-9),
105.7 (C-1"), 75.1 (C-2"), 77.8 (C-3"), 71.6 (C-4"),
78.3 (C-5"), 62.7 (C-6"), 175.6 (C-1"), 72.8 (C-2'), 35.5
(C-3"), 14.5 (CH3). LA 3l 5 seikipis—5™, %
WS 9 A 1-0-B-D-glucopyranosyl-(2S, 35S,
4R, 8Z)-2-[(2R)-2-hydroxypentacosanoylamino]-8-
octadecene-1, 3, 4-triol.

A 10: B0 e B R CHEE), BI-MS m/z:
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426, 411, 341, 273. '"H-NMR (400 MHz, CD;0D) 6:
4.82 (1H, m, H-2), 4.16 (1H, m, H-3a), 2.85 (1H, dd,
J =16.8, 4.5 Hz, H-40), 2.72 (1H, dd, J = 16.8, 3.2
Hz, H-4B), 5.90 (1H, d, J = 2.2 Hz, H-6), 5.98 (1H, d,
J = 2.4 Hz, H-8), 6.90 (1H, d, J = 2.0 Hz, H-2"), 6.74
(1H, d, J = 8.1 Hz, H-5"), 6.79 (1H, dd, J = 2.0, 8.1
Hz, H-6'); “C-NMR (100 MHz, CD;OD) §: 79.7
(C-2), 67.5 (C-3), 29.0 (C-4), 158.2 (C-5), 96.6 (C-6),
157.8 (C-7), 96.4 (C-8), 157.4 (C-9), 132.0 (C-1"),
116.3 (C-2), 146.0 (C-3"), 146.4 (C-4'), 115.3 (C-5’)
120.0 (C-6"). LA EX¥d 5 scikiis —3), W%
WEW10 2 (-)-RILEFE.

AW 11: MR CFEL), EI-MS m/z: 114,
'H-NMR (400 MHz, CD;OD) 8: 2.14 (2H, t, J = 12.0
Hz, H-2), 1.48 (2H, m H-3), 1.59 (2H, m H-4), 1.29
(2H, m H-5), 3.14 (2H, t, J = 7.0 Hz, H-6); "“C-NMR
(100 MHz, CD;0D) §: 174.0 (C-1), 35.7 (C-2), 25.5
(C-3),31.0 (C-4), 31.2 (C-5), 68.6 (C-6). SN
ML, REME—8. %L E5dE, SEt
EW 11 IS,

thEw12: AfoE AR (HED, ESI-MS
m/z: 507 [M+H]". "H-NMR (400 MHz, CD;0D) 4:
6.64 (1H, s H-2), 6.15 (1H, s H-5), 6.76 (1H, d, J=2.2
Hz, H-2"), 6.80 (1H, d, J = 8.2 Hz, H-5"), 6.62 (1H, dd,
J=28.2,2.1Hz, H-6'),3.85 (1H, d, J= 10.5 Hz, H-7"),
4.60 (1H, s, H-1"), 3.87 (1H, m, H-2"), 3.76~3.80
(6H, s, 3, 3-OCH3); C-NMR (100 MHz, CD;0D) §:
128.7 (C-1), 112.7 (C-2), 148.5 (C-3), 146.0 (C-4),
117.2 (C-5), 137.6 (C-6), 33.6 (C-7), 39.4 (C-8), 67.4
(C-9), 56.7 (3-OCHj), 134.0 (C-1), 113.6 (C-2'),
146.0 (C-3"), 145.4 (C-4"), 115.3 (C-5'), 123.0 (C-6"),
45.0 (C-7), 48.0 (C-8"), 67.5 (C-9'), 56.4 (3'-OCHj3),
101.5 (C-1"), 72.2 (C-2"), 72.8 (C-3"), 74.0 (C-4"),
69.5 (c 5"), 18.5 (C-6"). LA L%l 5 SCik4kiE —
U W s A A 12 2 aviculin.
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