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Chemical constituents in roots and stems of Physalis alkekengi var. franchetii

LI Zhao-chun, CHEN Zhong, LI Xiao-ran, XU Qiong-ming, YANG Shi-lin
College of Pharmacy, SooChow University, Suzhou 215123, China

Abstract: Objective To investigate the chemical constituents in the roots and stems of Physalis alkekengi var. franchetii. Methods
The constituents were isolated by chromatography on silica , Sephadex LH-20 gel columns, medium pressure and semi-preparative
HPLC and their structures were elucidated by chemical properties and spectroscopic analyses. Results Ten compounds were isolated
and their structures were identified as B-sitosterol (1), daucosterol (2), luteolin (3), luteolin-7-O-B-D- glucoside (4), isofucosterol (5),
glyceryl monostearate (6), withanolide A (7), daucosterol-6"-O-stearate (8), oleanolic acid (9), and (2)-9, 10, 11-trihydroxy-
12-octadecenoic acid (10). Conclusion Compounds 6, 8, and 10 are obtained from the plants in this genus for the first time.
Compounds 5, 7, and 9 are obtained from this plant for the first time.
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& 3: mEkm AR (FELD, mp328~330 C.
ERIR-EER I N L FH T . ESI-MS m/z: 285 [M—H] .
'H-NMR (500 MHz, DMSO-ds) J: 12.97 (I1H, s,
5-OH), 7.42 (1H, dd, J = 1.8, 8.1 Hz, H-6"), 7.40 (1H,
d, J = 2.0 Hz, H-2), 6.90 (1H, d, J = 8.1 Hz, H-5"),
6.66 (1H, s, H-3), 6.45 (1H, d, J = 1.8 Hz, H-8), 6.19
(1H, d, J = 1.8 Hz, H-6); “C-NMR (125 MHz,
DMSO-dg) 6: 181.5 (C-4), 164.1 (C-7), 163.8 (C-2),
161.4 (C-5), 157.2 (C-9), 149.7 (C-4"), 145.7 (C-3"),
121.4(C-1"), 1189 (C-6"), 115.9 (C-5"), 113.3 (C-2"),
103.6 (C-10), 102.8 (C-3), 98.8 (C-6), 93.8 (C-8). Ll I
Kol 5 SclfaiE — 83, MR A Y 3 AR R,

e 4: EEk AR (FED, mp260~262 C.

ERER-EER SV SEPH M, Molish S N B, M6 HE
W7k B 1725 . ESI-MS m/z: 447 [M—H] . 'H-NMR
(500 MHz, DMSO-dy) d: 12.97 (1H, s, 5-OH), 7.45
(1H, dd, J = 1.8, 8.3 Hz, H-6'), 7.42 (1H, d, J = 1.8
Hz, H-2'), 6.90 (1H, d, J = 8.3 Hz, H-5"), 6.79 (1H, s,
H-8), 6.74 (1H, s, H-3), 6.44 (1H, s, H-6), 5.08 (1H, d,
J =75 Hz, H-1"), 3.17~3.73 (5H, m, sugar-H);
BC-NMR (125 MHz, DMSO-dq) &: 181.9 (C-4), 164.5
(C-2), 163.0 (C-7), 161.2 (C-5), 157.0 (C-9), 150.0
(C-4"), 145.8 (C-3"), 121.4 (C-1"), 119.2 (C-6"), 116.0
(C-5"), 113.6 (C-2"), 105.4 (C-10), 103.2 (C-3), 100.0
(C-17), 99.6 (C-6), 94.8 (C-8), 77.2 (C-3"), 76.4
(C-5"), 73.1 (C-2"), 69.6 (C-4"), 60.7 (C-6"). LA_L-%k
a5 scmkpE — 8, WA 4 AR RE -
7-O-B-D-Hi % BE ¥ o

aEY S AEErE CFEE, mp 113~115 C,
EI-MS m/z: 413 [M]", 398, 380, 314, 299, 281, 271,
255,229, 'H-NMR (500 MHz, CDCl;) 6: 5.35 (1H, m,
H-6), 5.11 (1H, q, J = 7.0 Hz, H-28), 3.53 (1H, m,
H-3), 2.82 (1H, m, H-25), 1.59 (3H, d, J = 7.0 Hz,
29-CH3), 1.01 (3H, s, 19-CH3), 0.98 (3H, t, J = 6.5 Hz,
27-CH3), 0.97 (3H, dd, J = 6.5 Hz, 26-CH3), 0.95 (3H,
d, J = 6.5 Hz, 21-CH;), 0.68 (3H, s, 18-CHj):
BC-NMR (125 MHz, CDCly) &: 145.9 (C-24), 140.5
(C-5), 121.7 (C-6), 116.5 (C-28), 71.8 (C-3), 56.8
(C-14), 56.0 (C-17), 50.2 (C-9), 42.3 (C-4), 42.3
(C-13), 39.8 (C-12), 37.3 (C-1), 36.5 (C-10), 36.2
(C-20), 36.0 (C-22), 31.9 (C-7), 31.9 (C-8), 31.7
(C-2), 28.6 (C-25), 28.2 (C-16), 28.0 (C-23), 24.3
(C-15), 21.1 (27-CH3), 21.1 (C-11), 21.0 (26-CH3),
19.4 (C-19), 18.8 (C-21), 12.8 (C-29), 11.9 (C-18). LI
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& 6: s (FEE), mp66~68 C.
ESI-MS m/z: 381 [M+Na]". 'H-NMR (500 MHz,
CDCl;) d: 4.17 (2H, m, H-1), 3.93 (1H, m, H-2), 3.68
(2H, m, H-3), 2.34 (2H, t, J = 7.5 Hz, H-2'), 0.88 (3H,
t, J = 6.0, 7.0 Hz, H-18); “C-NMR (125 MHz,
CDCls) 6: 174.4 (FE3E), 70.3, 65.1, 63.3 (H 4+
3 ANERR), 34.1,31.9,29.7,24.9,22.7, 14.1 (I
D b PR SR PR ) o B L S0 AN B il 254 55 A1 O
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ESI-MS m/z: 493.2 [M+Na]". 'H-NMR (500 MHz,
CD;OD) &: 0.87 (3H, s, H-18), 1.12 (3H, s, H-19),
1.22 (3H, s, H-21), 1.80 (3H, s, H-27), 1.90 (3H, s,
H-28), 6.54 (1H, s, H-3), 5.75 (1H, d, J = 9.5 Hz,
H-2), 4.14 (1H, d, J = 7.0 Hz, H-22), 3.26 (1H, s,
H-7), 2.98 (IH, s, H-6); "“C-NMR (125 MHz,
CD;0D) 6: 204.0 (C-1), 167.0 (C-26), 150.0 (C-24),
140.1 (C-3), 128.4 (C-2), 121.3 (C-25), 81.1 (C-22),
74.6 (C-20), 73.1 (C-5), 56.7 (C-7), 55.9 (C-6), 54.1
(C-17), 51.6 (C-10), 50.8 (C-14), 43.4 (C-13), 40.0
(C-12), 36.4 (C-4), 352 (C-9), 34.8 (C-8), 313
(C-23), 22.8 (C-15), 21.5 (C-16), 21.4 (C-11), 20.2
(C-21), 20.1 (C-28), 14.4 (C-19), 13.4 (C-18), 11.8
(C-27) LA 3 5 scmkipos — 807, e th s
7 A HEEA A TR A

&Y 8: Atgiil (A7), mp 166~168 C.
'H-NMR (500 MHz, CDCl3) §: 5.34 (1H, brs, H-6),
438 (1H, m, H-6'b), 437 (1H, d, J = 7.6 Hz, H-1"),
4.35 (1H, m, H-6'a), 0.99 (3H, s, H-19), 0.68 (3H, s,
H-18); "C-NMR (125 MHz, CDCl3) d: 174.1 (¥
$5), 343,31.9,29.7,24.9,22.7, 14.1 (IENikE LA H
FERE H ALY, 101.3, 73.7, 76.3, 70.6, 73.3, 63.9
(sugar-C), 11.8, 11.9, 18.8, 19.0, 19.4, 19.8 (1 JCH#s 4>
(1) 6 ANHIEE), 140.4, 122.0 2 Matx) F179.8 (C-3)
BT o KA R RO S SRR E A, %
EWEY) 8 HHE M T-6'-O-IIRIR IR .

& 9. AEErah CEi), mp308~309 C,
ESI-MS m/z: 457 [M+H] . Libermann-Burchard J%
BT, "H-NMR (500 MHz, CDCl3) d: 1.12 (3H, s,
H-27), 0.97 (3H, s, H-25), 0.92 (3H, s, H-23), 0.91
(3H, s, H-26), 0.89 (3H, s, H-30), 0.77 (3H, s, H-29),
0.75 (3H, s, H-24), 527 (1H, t, J = 3.6 Hz, H-12),
3.20 (1H, dd, J = 11.0, 5.0 Hz, H-3); *C-NMR (125
MHz, CDCl;) d: 183.5 (C-28), 143.6 (C-13), 122.6
(C-12), 79.0 (C-3), 55.2 (C-6), 47.6 (C-9), 46.5
(C-17), 45.8 (C-19), 41.6 (C-14), 41.0 (C-18), 39.2
(C-8), 38.7 (C-4), 38.4 (C-1), 37.0 (C-10), 33.8
(C-21), 33.0 (C-7), 32.6 (C-22), 32.4 (C-29), 30.7
(C-20), 28.1 (C-23), 27.6 (C-15), 27.1 (C-2), 25.9
(C-27), 23.5 (C-11), 23.4 (C-30), 22.9 (C-16), 18.3
(C-6), 17.1 (C-26), 15.5 (C-24), 15.3 (C-25) . LA L%

a5 ScmkapaE — 8, MOE A 9 SRR
A 10: A% i CTEE, ESI-MS m/z: 353.2
[M-+Na]". 'H-NMR (500 MHz, CD;OD) 6: 5.59 (1H,
dt, J=10.8, 7.0 Hz, H-13), 5.47 (1H, dd, J=10.8, 9.1
Hz, H-12), 4.53(1H, dd, J = 9.1, 5.1 Hz, H-11), 3.47
(1H, m, H-9), 3.38 (1H, dd, J = 7.3, 5.1 Hz, H-10),
2.27 (2H, t, J = 7.4 Hz, H-2), 2.15 (2H, m, H-14), 1.72
(1H, m, H-8a), 1.39 (1H, m, H-8b), 1.59 (2H, m, H-3),
1.40 (2H, m, H-6), 1.40 (2H, m, H-15), 1.36 (2H, m,
H-4), 1.34 (2H, m, H-17), 1.33 (2H, m, H-7), 1.32
(2H, m, H-16), 1.30 (2H, m, H-5), 0.90 3H, t, J = 6.8
Hz, H-18); "C-NMR (125 MHz, CD;OD) ¢: 178.0
(C-1), 135.3 (C-13), 129.9 (C-12), 78.5 (C-10), 74.0
(C-9), 70.2 (C-11), 353 (C-2), 344 (C-8), 33.0
(C-16), 31.0 (C-6), 30.8 (C-15), 30.7 (C-5), 30.5
(C-4),29.2 (C-14), 26.7 (C-7), 26.4 (C-3),23.9 (C-17),
14.7 (C-18). LA F¥dfs 5 3cikipoE—50, et
HW10 K (2)-9, 10, 11-=FFE-12-1 )\ BER o
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