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Chemical constituents from branches and leaves of Viburnum sargentii
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Abstract: Objective To study the chemical constituents from the branches and leaves of Viburnum sargentii collected at Mountain
Tai. Methods The chemical constituents were isolated and purified by chromatographic methods, including silica gel, ODS,
Sephadex LH-20 columns, and RP HPLC. The structures of the isolated compounds were identified by ESI-MS, 1D-NMR, and
2D-NMR data analyses, and compared with the literature data. Results Thirteen compounds were obtained from the 95% ethanol
extract of branches and the leaves of V. sargentii, and determined as a-amyrin (1), uvaol (2), 3a-ursolic acid (3), 11,12-dehydroursolic
acid lactone (4), 3-O-acetyloleanolic aldehyde (5), oleanolic acid (6), betulinic acid (7), magnolin (8), (+)-eudesmin (9),
(—)-epieudesmin (10), vibsanol (11), 3,4'-dimethoxylvibsanol (12), and a-asarone (13), respectively. Conclusion Compound 12 (3,4'-
dimethoxylvibsanol) is a new natural product, and compounds 1—11 and 13 are isolated from V. sargentii for the first time.
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A 1: AR A . ESI-MS mi/z: 427 [M+H],
454 "H-NMR Hl PC-NMR i A #fE W7 4 120 A
C30Hs500. "H-NMR (400 MHz, CDCl3) d: 5.10 (1H, t,
J = 3.6 Hz, H-12), 3.20 (1H, dd, J = 11.0, 4.6 Hz,
H-3), 1.05 (3H, s, H-27), 0.99 (3H, s, H-26), 0.97 (3H,
s, H-23), 0.93 (3H, s, H-25), 0.89 (3H, d, J = 5.5 Hz,
H-30), 0.78 (6H, s, H-24, 28), 0.77 3H, d, J= 6.7 Hz,
H-29); "“C-NMR (100 MHz, CDCl;) d: 139.8 (C-13),
124.6 (C-12), 79.2 (C-3), 59.3 (C-18), 55.4 (C-5), 47.9
(C-9), 42.3 (C-14), 41.7 (C-22), 40.2 (C-8), 39.9
(C-19), 39.8 (C-20), 39.0 (C-1, 4), 37.1 (C-10), 34.0
(C-17), 33.1 (C-7), 31.5 (C-21), 29.0 (C-28), 28.3
(C-16, 23), 28.3 (C-2), 27.5 (C-15), 26.8 (C-11), 23.6
(C-27), 23.5 (C-30), 18.6 (C-6), 17.7 (C-29), 17.1
(C-26), 15.9 (C-24, 25). LA b3l 5 STk Ao £
A—g, W EAY 1N o-F AR

&9 2: A0 A CESI-MS m/z: 443 [M+H],
454y '"H-NMR Ml BC-NMR 3% m] #f: W7 2 7 X 4
C30Hs00,. 'H-NMR (400 MHz, CDCl5) 6: 5.12 (1H, t,
J = 3.6 Hz, H-12), 3.50 (1H, d, J = 11.0 Hz, H-28a),
3.20 (1H, dd, J = 11.3, 4.7 Hz, H-3), 3.17 (1H, d, J =
11.0 Hz, H-28b), 1.08 (3H, s, H-27), 0.99 (3H, s,
H-26), 0.98 (3H, s, H-25), 0.93 (3H, d, J = 6.1 Hz,
H-29), 0.92 (3H, s, H-23), 0.91 (3H, d, J = 5.7 Hz,
H-30), 0.77 (3H, s, H-24); "“C-NMR (100 MHz,
CDCl;) 6: 138.9 (C-13), 125.3 (C-12), 79.2 (C-3), 70.1
(C-28), 55.4 (C-5), 542 (C-18), 47.9 (C-9), 423
(C-14), 40.2 (C-8), 39.6 (C-19), 39.6 (C-20), 39.5
(C-1), 39.0 (C-4), 382 (C-17), 37.1 (C-10), 35.4
(C-22), 33.0 (C-7), 30.8 (C-21), 28.3 (C-23), 27.5
(C-2), 262 (C-15), 23.6 (C-11), 23.5 (C-27), 23.3
(C-16), 21.5 (C-30), 18.5 (C-6), 17.6 (C-26), 17.0
(C-29), 15.9 (C-25), 15.8 (C-24). LI E%¥s 5 STk
ERARIEA SO, Wt A 2 N e

&M 3: AR K ESI-MS m/z: 455 [M—H],
454 '"H-NMR F1 PC-NMR i 7] #E W 2 120
C30H4503. "H-NMR (400 MHz, CDCl;) 8: 5.34 (1H, t,

J=3.7Hz, H-12), 3.38 (1H, t, J = 1.5 Hz, H-3), 1.27
(3H, s, H-27), 1.07 (3H, s, H-23), 1.05 (3H, s, H-25),
0.95 (3H, s, H-26), 0.94 (3H, d, J = 6.5 Hz, H-30),
0.90 (3H, d, J = 6.5 Hz, H-29), 0.80 (3H, s, H-24);
BC-NMR (100 MHz, CDCLy) &: 182.6 (C-28), 138.9
(C-13), 126.1 (C-12), 76.4 (C-3), 52.8 (C-5), 49.2
(C-18), 48.1 (C-17), 47.5 (C-9), 42.2 (C-14), 41.9
(C-8), 39.9 (C-19), 39.7 (C-20), 39.2 (C-1), 39.0
(C-4), 37.5 (C-10), 37.4 (C-22), 33.0 (C-7), 30.8
(C-21), 29.8 (C-15), 28.5 (C-23), 28.1 (C-2), 25.4
(C-16), 24.3 (C-11), 24.0 (C-27), 22.5 (C-30), 21.4
(C-6), 18.4 (C-29), 17.3 (C-26), 17.2 (C-24), 15.5
(C-25). DA Kl 5 semkarom iA— 2, Mke
W& 3 K 30- 550K .

&) 4: A0 K CESI-MS m/z: 455 [M+H],
454 '"H-NMR Al BC-NMR i o] #E W 2y 700
C30H4603. 'H-NMR (400 MHz, CDCl3) 8: 5.94 (1H, d,
J =10.3 Hz, H-12), 5.51 (1H, dd, J = 10.3, 3.1 Hz,
H-11), 3.20 (1H, dd, J = 11.3, 4.9 Hz, H-3), 1.14 (3H,
s, H-27), 1.03 (3H, s, H-26), 0.97 (3H, d, J = 6.5 Hz,
H-30), 0.96 (3H, s, H-25), 0.90 (3H, d, J = 6.5 Hz,
H-29), 0.88 (3H, s, H-23), 0.76 (3H, s, H-24);
BC-NMR (100 MHz, CDCLy) &: 180.1 (C-28), 133.7
(C-12), 129.0 (C-11), 89.9 (C-13), 79.0 (C-3), 54.9
(C-5), 532 (C-18), 45.3 (C-9), 42.1 (C-17), 40.5
(C-8), 39.1 (C-1), 38.5 (C-14), 38.3 (C-4, 10), 31.5
(C-21), 31.4 (C-7, 29), 31.2 (C-20), 31.0 (C-15, 19),
28.0 (C-23), 27.2 (C-2), 25.7 (C-22, 30), 23.0 (C-16),
17.9 (C-6), 19.1 (C-27), 17.9 (C-26), 16.3 (C-24), 15.1
(C-25). LA_EKiedia 15 SCmk i Bt 2k A — 51, i
WEAAY 4 K 11,12-F5 58 N IE.

&M 5: AR K JESI-MS m/z: 483 [M+H],
454 "TH-NMR F1 PC-NMR i [ #EWr L 54 5 43 1
1 H C3Hs005. 'H-NMR (400 MHz, CsDsN) 6: 9.59
(1H, s, H-28), 5.38 (1H, t, J = 3.5 Hz, H-12), 4.70
(1H, dd, J = 11.4, 4.9 Hz, H-3a), 2.09 (3H, s, H-32),
1.21 (3H, s, H-27), 0.94 (6H, s, H-23, 25), 0.92 (3H, d,
J=6.1 Hz, H-29), 0.91 (3H, d, J = 6.7 Hz, H-30), 0.87
(3H, s, H-24), 0.81 (3H, s, H-26); "*C-NMR (100
MHz, CsDsN) 6: 207.6 (C-28), 171.0 (C-31), 143.8
(C-13), 123.8 (C-12), 81.1 (C-3), 55.9 (C-5), 49.6
(C-18), 48.2 (C-17), 46.2 (C-9), 42.3 (C-14, 19), 41.1
(C-20), 40.3 (C-8), 38.6 (C-4), 383 (C-1), 37.5
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(C-10), 33.7 (C-7, 22), 31.1 (C-21), 28.6 (C-23), 28.5
(C-15), 27.4 (C-2), 24.1 (C-16, 27), 23.8 (C-11), 22.7
(C-30), 21.6 (C-32), 18.8 (C-6), 17.7 (C-26), 17.4
(C-25), 16.7 (C-29), 15.8 (C-24). LA F%¥s 5 SCiikIR
WHEIEA B, A 5 08 3-L AR
FEEURE .

A 6: AR A . ESI-MS m/z: 455 [M—H]
454 "H-NMR Hl PC-NMR i A #fE W7 4 120 A
C30H450;3. "H-NMR (400 MHz, CDCls) 8: 5.25 (1H, t,
J =13 Hz, H-12), 3.19 (1H, dd, J = 11.0, 4.4 Hz,
H-3), 1.11 (3H, s, H-27), 0.96 (3H, s, H-23), 0.90 (3H,
s, H-30), 0.89 (3H, s, H-25), 0.88 (3H, s, H-29), 0.75
(3H, s, H-24), 0.72 (3H, s, H-26); “C-NMR (100
MHz, CDCl;) d: 183.6 (C-28), 143.8 (C-13), 122.8
(C-12), 79.2 (C-3), 55.4 (C-5), 47.8 (C-9), 46.7
(C-17), 46.1 (C-19), 41.8 (C-14), 41.2 (C-18), 39.5
(C-8), 39.0 (C-4), 38.6 (C-1), 37.3 (C-10), 34.0
(C-21), 32.8 (C-7), 32.6 (C-22, 29), 30.9 (C-20), 28.3
(C-23), 27.9 (C-15), 27.4 (C-2), 26.2 (C-27), 23.8
(C-30), 23.6 (C-16), 23.1 (C-11), 18.5 (C-6), 17.3
(C-26), 15.8 (C-24), 15.5 (C-25). LA E%¥s 5 SCiikdi
ERARIEA S, MO e A 6 SRR .

&M 7: AR A CESI-MS m/z: 455 [M—H],
454y '"H-NMR Ml BC-NMR 3% m] #f: W7 2 7 X 4
C30H4s05. 'H-NMR (400 MHz, DMSO-ds) J: 4.68
(1H, brs, H-29a), 4.58 (1H, brs, H-29B), 4.57 (1H, d,
J = 4.6 Hz, H-3), 1.65 (3H, brs, H-30), 0.93 (3H, s,
H-27), 0.89 (3H, s, H-26), 0.88 (3H, s, H-23), 0.75
(3H, s, H-25), 0.65 (3H, s, H-24); C-NMR (100
MHz, DMSO-dg) d: 177.2 (C-28), 150.3 (C-20), 109.7
(C-29), 76.8 (C-3), 55.4 (C-17), 54.9 (C-5), 49.9
(C-9), 48.6 (C-19), 46.6 (C-18), 42.0 (C-14), 40.3
(C-8), 38.5 (C-1, 4), 38.3 (C-13), 36.7 (C-10), 36.3
(C-22), 33.9 (C-7), 31.7 (C-16), 30.1 (C-15), 28.1
(C-21), 27.2 (C-23), 27.2 (C-2), 25.1 (C-12), 20.5
(C-11, 30), 18.0 (C-6), 15.7 (C-24, 25, 26), 14.4
(C-27)o VA %l 5 Scikapos Fods — 8, o
AW T A AR .

&4 8: Ak K ESI-MS m/z: 417 [M+H],
454 '"H-NMR F1 PC-NMR i 7] #E W 2 1320
Ca3Ha507. 'H-NMR (400 MHz, CDCl;) 6: 6.81~6.90
(5H, m, H-2', 6, 2", 5", 6"), 4.74 2H, m, H-1, 4), 4.27
(2H, m, H-3a, 6a), 3.92 (2H, m, H-3p, 6B), 3.88 (3H,

s, 4"-OCH3), 3.86 (9H, s, 3', 5, 3"-OCH3), 3.82 (3H,
s, 4-OCHs), 3.10 (2H, m, H-3a, 6a); "“C-NMR (100
MHz, CDCls) 8: 153.7 (C-3", 5"), 149.4 (C-4"), 148.9
(C-3), 137.7 (C-4"), 137.0 (C-1"), 133.6 (C-1'), 118.5
(C-6"), 111.2 (C-5"), 109.4 (C-2'), 103.0 (C-2", 6"),
86.3 (C-1), 85.9 (C-4), 72.2 (C-3), 72.0 (C-6), 61.2 (4',
4"-OCH3), 56.4 (3', 5'-OCH;), 56.1 (3"-OCHj), 54.6
(C-6a), 54.3 (C-3a). LA LZdi 5 Sk Hd S A
— 50, MRS 8 WARLNIR

&1 9: Atk A JESI-MS m/z: 387 [M+H],
484 '"H-NMR Il BC-NMR i o] #EWr 2y 70k
C2H06. 'H-NMR (400 MHz, CDCL3) &: 6.90~6.80
(6H, m, H-2', 5, 6", 2", 5", 6"), 4.74 (2H, d, J = 4.1
Hz, H-1, 4), 4.25 (2H, dd, J = 8.9, 6.9 Hz, H-30, 6a),
3.95 (2H, dd, J = 8.9, 6.9 Hz, H-3pB, 6p), 3.88 (6H, s,
3', 3"-OCHj3), 3.86 (6H, s, 4', 4"-OCHj3), 3.10 (2H, m,
H-3a, 6a); “C-NMR (100 MHz, CDCl;) &: 149.7
(C-4', 4"), 149.5 (C-3', 3"), 134.6 (C-1, 1), 119.3
(C-6', 6"), 112.3 (C-5',5"), 110.9 (C-2’, 2"), 86.0 (C-1,
4), 71.9 (C-3, 6), 56.2 (4, 4"-OCHs), 56.1 (3,
3"-OCHj;), 54.4 (C-3a, 6a). LA X5 SCkiiiE %
WA 8T, Wt AW 9N (D-HEE.

&Y 10: HOK K. ESI-MS m/z: 387 [M+
H]", %54 "H-NMR 1 C-NMR i i 41 2 72Xk
C2Hys06. 'H-NMR (400 MHz, CDCls): 6.93~6.80
(6H, m, H-2', 5, 6", 2", 5", 6"), 4.86 (1H, d, J = 5.4
Hz, H-4), 4.43 (1H, d, J = 7.2 Hz, H-1), 4.12 (1H, m,
H-6B), 3.87 (2H, d, J = 9.6 Hz, H-3a, 60), 3.89~3.87
(12H, s, 3', 4, 3", 4"-OCH3), 3.35 (1H, m, H-3a), 3.33
(1H, m, H-3B), 2.90 (1H, m, H-6a); *C-NMR (100
MHz, CDCly) J: 149.5 (C-3'), 149.1 (C-3"), 149.0
(C-4"), 148.3 (C-4"), 133.9 (C-1"), 131.2 (C-1"), 118.7
(C-6"), 117.9 (C-6"), 111.2 (C-5', 5"), 109.4 (C-2"),
109.2 (C-2"), 87.9 (C-1), 82.3 (C-4), 71.2 (C-6), 70.0
(C-3), 56.2 (4, 4"-OCH3), 56.1 (3', 3"-OCH3), 54.7
(C-6a), 50.4 (C-3a). LA L-Hudh 5 CwkifoE Fs s A
— 5, MRS 10 Ky (5)-FR kTR

& 11: AERA. ESI-MS miz: 343 [M+
H]", 454 "H-NMR #1 BC-NMR i 0] #EWr 47X h
C1oH50¢. "H-NMR (400 MHz, CDCl;) 6: 7.51 (1H, d,
J=1.9 Hz, H-2'), 7.36 (1H, dd, J = 8.2, 1.9 Hz, H-6"),
7.20 (1H, d, J= 1.3 Hz, H-6), 6.93 (1H, d, /= 8.2 Hz,
H-5'), 6.87 (1H, d, J = 1.3 Hz, H-2), 6.60 (1H, d, J =
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15.8 Hz, H-7), 6.30 (1H, dt, J = 15.8, 5.8 Hz, H-8),
4.80 (1H, s, H-9"), 4.20 (2H, d, J = 5.8 Hz, H-9), 3.90
(3H, s, OCH3); "*C-NMR (100 MHz, CDCl3) d: 155.9
(C-7"), 149.4 (C-3"), 148.9 (C-4"), 143.7 (C-4), 143.4
(C-3), 134.7 (C-1), 133.2 (C-5), 132.7 (C-7), 128.5
(C-8), 123.6 (C-1"), 122.0 (C-6'), 116.6 (C-5), 115.2
(C-8"), 112.1 (C-2'), 110.4 (C-6), 109.6 (C-2), 64.0
(C-9), 56.4 (OCHs3), 55.6 (C-9"). LA ¥k 5 SCHRkIR
EHAE A S, M E A 11 vibsanol

&M 12: AR K. ESI-MS m/z: 357 [M+
H]", 44 'H-NMR F1 PC-NMR % i 4723 74
CaoH2006. 'H-NMR (400 MHz, CDCl;) &: 7.44 (1H,
dd, J = 8.2, 1.9 Hz, H-6"), 7.35 (1H, d, J = 1.9 Hz,
H-2'), 7.14 (1H, d, J = 1.3 Hz, H-6), 6.91 (1H, d, J =
8.2 Hz, H-5'), 6.87 (1H, d, J = 1.3 Hz, H-2), 6.64 (1H,
d, J = 15.8 Hz, H-7), 6.32 (1H, dt, J = 15.8, 5.8 Hz,
H-8), 4.83 (1H, s, H-9"), 430 (2H, d, J = 5.8 Hz, H-9),
4.03 (3H, s, 3-OCHs), 4.00 (3H, s, 3'-OCHs), 3.95
(3H, s, 4-OCH;); "“C-NMR (100 MHz, CDCL) 6:
157.0 (C-7"), 149.9 (C-4"), 149.4 (C-3'), 145.3 (C-4),
144.0 (C-3), 133.0 (C-1), 132.1 (C-5), 131.5 (C-7),
127.6 (C-8), 123.5 (C-1’, 6), 118.4 (C-5), 112.7
(C-8"), 112.0 (C-2"), 111.5 (C-6), 108.4 (C-2), 64.1
(C-9), 57.0 (C-9'), 56.5 (4-OCH;), 56.3 (3'-OCH3),
56.2 (3-OCH3). LEHALEY) 12 A1 11 1Y) NMR i
AULE, a2t 11 £ 7 2 NEETH LK
FAESEE S . I, AW 12 NiZg 10 HE
=4y, fr4 A 3,4'-dimethoxylvibsanol . i &
SciFinder ¥ % e XA — s SCRkIRIE 24k AP,
B, SCHRTP TR LA N T A B A4
A, mAERSR . R, AW 12 A
HIRIR =) o

AW 13 MR AR . ESI-MS m/z: 209
[M+H]", 44 "H-NMR il "C-NMR % il HEWi b &
W13 4> 7N CpHig05. 'H-NMR (400 MHz,
CDCls) &: 6.82 (1H, s, H-6), 6.51 (1H, s, H-3), 6.46
(1H, dd, J=11.7, 1.8 Hz, H-7), 5.75 (1H, dq, J = 11.7,
7.1 Hz, H-8), 3.88 (3H, s, 5-OCH;), 3.82 (3H, s,
2-OCHs), 3.79 (3H, s, 4-OCH3), 1.82 (3H, dd, J = 7.1,
1.8 Hz, H-9); "“C-NMR (100 MHz, CDCl;) &: 150.2
(C-2), 1482 (C-4), 143.1 (C-5), 125.1 (C-7), 124.3
(C-8), 119.2 (C-1), 109.4 (C-6), 98.1 (C-3), 56.8
(5-OCHj3), 56.6 (4-OCHs), 56.2 (2-OCHj), 18.9 (C-9).

DL F B b SCRRROE B A 8, ke ey

W13 0 o-40 1k .
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