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Chemical constituents of physalins from dried calyx of Physalis alkekengi var.
franchetii

LIN Feng, WANG Jin-hui
School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the chemical constituents in petroleum ether, chloroform, ethyl acetate extract parts from the 95%
alcohol extract in dried calyx of Physalis alkekengi var. franchetii. Methods The constituents were separated and purified by column
chromatography on silica gel, RP-ODS and HPLC, and their structures were identified by physicochemical properties and spectral
methods. Results Seven compounds were obtained and they were identified as physalin A (1), physalin D (2), physalin L (3),

physalin O (4), luteolin (5), luteolin-7-O-B-D-glucopyranoside (6), and daucosterol (7). Conclusion Seven compounds are obtained,

and physalin compounds 1—4 are analiyzed with more identification data and NMR arrangements.
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Fig. 1 Structures of physalins
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BT BN THRIE 2 (19 kg) L 10 fi5 8 95% 2,
R AR 2 Y, BERR 3 h, RIS, W4,
FAKIRE:, KA AEE . &5 BER LBEARER,
1FR AT 3425, 246.5. 1054 g BT AT
BE 150 g ZRERAT Ak s e, LoArmhig - PR
GEMhREVEN . AihE - PV (100 & 500 BERIR S22
TR JRAT 3 23 125, A vk - TR 2058 - N (10 :
1o1~2:1:0 D) PFlifea%1 (5.6mg). 3 (16
mg). A1k - A (100 © 10~100 : 25) PEAiE
SRR oy By, A - WRERRHAT R EEUE
Jiio SU07 - HEE (100 1) W 2Rk (A i 2y 5,
A7k - BERR 288 (100 0 7~100 : 8). ODS JTi
RS A (A% 7 A R A 4 (8 mg).
7 - HEE (100 @ 5) 1B SRERFE GRS ODS FF
R G 2, LAY T (20 mg). BER LHEZE
B 70 g SRR 5, AT - W RS
Ve &7 - FEE (100 @ 7~100 : 8) BEMIES>
HE A 0 B, A yhlE - BER S0 - TR (6 ¢
1o1~201 0D Y. mEEE A Em2 (129,
S0 - Wl (100 < 100 &5 - HEE (100 : 15) 2k
AR oy oy 4 ODS FFAE (it 4y 8, 153814k &
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AW 1: 5 CGARTD, 791328 CosHzgO10,
10% %% iR 2. 05 ¥ {6 . PC-NMR (75 MHz,
DMSO-dg) ', JE45H 28 MilkAE 5 - 1KIAIX 6 213.8
(C-15) 202.1 (C-1) 43l PANEI R IE AT 5
5 171.8 (C-18). 161.9 (C-26) 435l A AN B
WAs 5, TR NI ZR G, 6 138.0
(C-25). 132.3 (C-27) s 5 ERILILH I IR SUEE Rk
s 0 146.6 (C-3). 1269 (C-2) &5 1 {7k
SLHORIRUEE R A 5, AT 1 A7 R 21 5 1)
HR s, 0 139.4 (C-5), 127.3 (C-6) AHAb 2

AMERAE S 6100.8 (C-14) KB4l iefs 5, 37
7~ C-14 5 C-27 RHH; 6 82.1(C-20).82.1(C-13),
79.4 (C-17) Jy 3 MEAM TGS, 661.4 (C-7),
75.6 (C-22) NHAb 2 MEHEBHE S . "H-NMR
(300 MHz, DMSO-dg) ', wilglx § 1.02. 1.55.
1.70 b o 3 AN HUE(E 5, 437 C-19. C-28. C-21
1) 3 AN 59 6583 (1H, dd, J=1.8 Hz,
10.0 Hz, H-2). 6.93 (1H, m, H-3). 5.69 (1H, d,
J=4.8 Hz, H-6). 6.44 (1H, s, H-27). 5.61 (1H,
s, H-27) 4 5 MEE7F5: 6 5.05 (1H, d,
J=2.4Hz, 7-OH). 5.59 (1H, s, 13-OH). 6.42 (1H,
s, 14-OH) 4 3 MRES 55 4.59 (1H, d,
J=1.5Hz, H-7). 449 (1H, m, H-22) J 2 4i%&
AERTES . LSO Soikap st i, %0
AR %= A

R JE W T . "TH-NMR (300 MHz, DMSO-d¢)
5: 5.83 (1H, dd, J=1.8. 10.0 Hz, H-2), 6.93 (1H,
m, H-3), 326 (1H, br, J=21.9 Hz, H-4p), 2.99
(1H, m, H-4a), 5.69 (1H, d, J=4.8 Hz, H-6),
4.59 (1H, d, J=1.5Hz, H-7), 5.05 (1H, d, J=2.4
Hz, 7-OH), 1.80 (1H, br, H-8), 2.99 (1H, m,
H-9), 1.13 (1H, m, H-11p), 2.05 (1H, m, H-11a),
2.19 (1H, m, H-12a), 1.90 (1H, m, H-12p),
5.59 (1H, s, 13-OH), 6.42 (1H, s, 14-OH), 3.09
(1H, s, H-16), 1.02 (3H, s, 19-CH3), 1.70 (3H,
s, 21-CH3), 4.49 (1H, m, H-22), 2.06 (1H, m,
H-23), 2.03 (1H, m, H-23), 5.61 (1H, s, H-27a),
6.44(1H, s, H-27p), 1.55(3H, s, 28-CH3). "C-NMR
(75 MHz, DMSO-d) d: 213.8 (C-15), 202.1 (C-1),
171.8 (C-18), 161.9 (C-26), 146.6 (C-3), 139.4
(C-5), 138.0 (C-25), 132.3 (C-27), 127.3 (C-6),
126.9(C-2), 100.8(C-14), 82.1(C-20), 82.1(C-13),
79.4 (C-17), 75.6 (C-22), 61.4 (C-7), 54.0 (C-10),
52.7 (C-16), 46.4 (C-8), 35.6 (C-24), 32.1 (C-4),
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30.8 (C-23), 29.7 (C-12), 29.1 (C-9), 26.4 (C-28),
233 (C-11), 21.3 (C-21), 14.1 (C-19).

WEY) 2: a5 CAED, 79738 CsH3:01,
10% %% 2 £, S 45 35 {0 . PC-NMR (75 MHz,
DMSO-dg) 1, JLg5H 28 Mk 5 . KX 6 210.1
(C-15). 204.4 (C-1) 25l 2 AE el 5
5 172.0 (C-18). 167.5 (C-26) 435Ky 2 AN K
WAE 5, RIS Z RN ED . 6 143.0
(C-3). 127.4 (C-2) 75l k 2 Mt 5 H 58k
eS8, 0 107.0 (C-14) & 1 MalEwE S, 4%
7 C-14.C-27 JE AR IS HAR 22 A5 % ()37 77 1)
¥z, 680.8 (C-17). 80.6 (C-20). 78.7 (C-13),
76.6 (C-5) 4 4 NMEAIMN A 5, §76.5 (C-22),
72.7 (C-6) A 2 NMIEHEMIBIKAE 5, 660.6 (C-27)
A AP (S S . '"H-NMR (300 MHz,
DMSO-ds) ", HiilX 61.10. 1.164 1.79 4L BIR 3
ANAIEAS S, 2350 C-19. C-28. C-21 fy 3 IS
FFES: 8§6.62 (1H, m, H-3). 5.70 (1H, dd,
J=2.4. 102 Hz, H-2) 7514 2 M&ER 1155
5582 (1H, s, 13-OH). 4.92 (1H, d, J=4.0 Hz,
6-OH). 4.25 (1H, s, 5-OH) 7l h 3 NS R
T59: 0421 (1H, dd, J=12.9. 8.4Hz, H-27a)-
3.57 (1H, br, J=12.9Hz, H-27p) K 2 NMEASA
PGS, M PHORIEE 14-0-27 g5 DL B3
P 55 SCHRIRE O I, S A S N IR T 5 D

BB W T : "TH-NMR (300 MHz, DMSO-d;)
5: 5.70 (1H, dd, J=2.4. 10.2 Hz, H-2), 6.62 (1H,
m, H-3), 3.12 (1H, m, H-4B), 2.00 (1H, d,
J=5.1Hz, H-4a), 425 (1H, s, 5-OH), 3.48 (1H,
d, J=3.6 Hz, H-6), 492 (1H, d, J = 4.0 Hz, 6-OH),
1.89 (1H, m, H-7), 1.95 (1H, m, H-7), 2.14
(1H, m, H-8), 3.06 (1H, m, H-9), 1.78 (1H,
m, H-11a), 0.94 (1H, m, H-11p), 2.12 (1H, m,
H-12a), 1.45 (1H, m, H-12p), 2.81 (1H, s, H-16),
5.82 (1H, s, 13-OH), 4.57 (1H, t, J=2.1Hz,
5.4Hz, H-22), 2.01 (1H, m, H-23), 1.95 (1H,
m, H-23), 2.88 (1H, d, J=3.3Hz, H-25), 4.21
(1H, dd, J=12.9. 8.4 Hz, H-27a), 3.57 (1H,
br, J=12.9 Hz, H-27B), 2.81 (1H, s, H-16), 1.79
(3H, s, 21-CH;), 1.16 (3H, s, 28-CH3), 1.10
(3H, s, 19-CH3). C-NMR (75 MHz, DMSO-d)
8: 210.1 (C-15), 204.4 (C-1), 172.0 (C-18), 167.5
(C-26), 143.0 (C-3), 127.4 (C-2), 107.0 (C-14),

80.8 (C-17), 80.6 (C-20), 78.7 (C-13), 76.6 (C-5),
76.5 (C-22), 72.7 (C-6), 60.6 (C-27), 54.1 (C-10),
54.0 (C-16), 49.5 (C-25), 38.4 (C-8), 35.7 (C-4),
31.4 (C-23), 30.6 (C-9), 30.0 (C-24), 26.8 (C-7),
26.0(C-12), 24.9(C-11), 24.6 (C-28), 21.8(C-21),
13.4 (C-19).

WA 3: L G, 73128 CagH3,010,
10%5 1% 2.l B85 i (0 . "C-NMR (75 MHz,
DMSO-dg) 1, L4511 28 Mfs 5 . IK71X 6 216.0
(C-15). 209.1 (C-1> Z35lk 2 ANEHEERAS 5
5 172.1 (C-18). 171.9 (C-26) 435k 2 Mg
A5 5, PR TREN RIS HZRUEY, H 5209.1
(C-1) A S 3m 1 L FRIE A L. 6 142.7
(C-5). 1283 (C-3). 127.8 (C-6). 1262 (C-4)
3R 2 XA IR RS 5 6 101.2 (C-14) [
fE5 U C-14 5 C-27 KL ; §82.3 (C-17),
82.3 (C-20), 79.6 (C-13) Jy 3 MEAMZTMAE T,
5763 (C-22). 61.6 (C-7) MIZEH A% 2 MNMEEMH
W55 . '"H-NMR (300 MHz, DMSO-dg) 1, &
WX 6113, 1.68 1.29 A BInH 3 NMRIEF S, 7
WA C-19. C-21. C-28 [ 3 MR 1555 6 5.73
(1H, d, J=5.4Hz, H-6). 5.85 (1H, d, J=9.3 Hz,
H-3). 6.12 (1H, d, J=9.6 Hz, H-4) 7}%|4 3 4
WA 755, 66.85 (1H, s, 14-OH). 5.51 (1H,
s, 13-OH). 5.04 (1H, d, J=3.9 Hz, 7-OH) %
A3 AN EREEE ST 64.54 (1H, m, H-22),
458 (1H, m, H-7) A2 MEAEFE 55, UL
Kl 55 SCHRIIET X 1, S E A S IR Lo

B3 JE W T : "TH-NMR (300 MHz, DMSO-dg)
5: 6.85 (1H, s, 14-OH), 3.48 (1H, br, J=20 Hz,
H-2), 2.69 (1H, dd, J = 20. 3 Hz, H-2), 5.85
(1H, d, J=9.3 Hz, H-3), 6.12 (1H, d, J=9.6 Hz,
H-4), 5.73 (1H, d, J=5.4Hz, H-6), 4.58 (1H,
m, H-7), 2.00 (1H, m, H-8), 3.08 (1H, dd, J=
104, 8.7 Hz, H-9), 1.15 (1H, m, H-11p), 1.53
(1H, dd, J=17.1. 84 Hz, H-110), 1.90 (1H,
dd, J=15. 4.5Hz, H-12), 2.10 (1H, m, H-12),
551 (1H, s, OH-13), 2.94 (1H, s, H-16), 5.04
(1H, d, J=3.9Hz, 7-OH), 4.54 (1H, m, H-22),
1.76 (1H, br, J=14.7 Hz, H-23), 2.04 (1H, m,
H-23), 2.61 (1H, d, J=5.7 Hz, H-25), 1.13 (3H,
s, 19-CH3), 1.16 (3H, d, J=7.5Hz, 27-CH3),
1.68 (3H, s, 21-CH3), 1.29 (3H, s, 28-CH3).
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BC.NMR (75 MHz, DMSO-dy) d: 216.0 (C-15),
209.1 (C-1), 172.1 (C-18), 171.9 (C-26), 142.7
(C-5), 1283 (C-3), 127.8 (C-6), 1262 (C-4),
101.2(C-14), 82.3(C-17), 82.3(C-20), 79.6(C-13),
76.3 (C-22), 61.6 (C-7), 56.5 (C-10), 53.3 (C-16),
45.2 (C-8), 38.8 (C-25), 34.7 (C-24), 34.7 (C-2),
29.6 (C-23), 28.1 (C-9), 26.0 (C-12), 25.2 (C-21),
23.7(C-11), 21.5(C-19), 16.9(C-27), 15.7(C-28).
A 4: S AR, 79§38 CsHz010,
10% %% iR £, 45 ¥ {6 . PC-NMR (75 MHz,
DMSO-dg) ', JE45H 28 MiiAE 55 . (K31X 6 216.0
(C-15). 202.1 (C-1) 43lR 2 ANE AL 5,
5 172.0 (C-18). 172.0 (C-26) 35y 2 AN HREE
A5 5, FRTTREN RS HZRUEY, H 6202.1
(C-DIIBAT 48R 1 AL S XU . 5 146.7
(C-3). 139.6 (C-5). 127.3 (C-6). 126.9 (C-2)
I3 A 2 KRB IS 55 6 101.0 (C-14) [R5
55U C-14 5 C27 FL R TE 48385 6 82.2(C-13),
82.2 (C-20). 79.5 (C-17) N 3 MEAMZEHAE T,
5 763 (C-22). 61.4 (C-7) HJ 2 NSNS
Z. 'TH-NMR (300 MHz, DMSO-ds) ', mElX
5 1.03. 1.30. 1.68 At BInA 3 NMHIEFE S, 530k
C-19. C-28. C21 fiHFHEA(ES: 0694 (1H,
m, H-3).5.83(1H, d, J=10.2 Hz, H-2). 5.72 (1H,
d, J=5.1 Hz, H-6) 73l J& 3 MAE 11553 0 6.81
(1H, s, 14-OH). 5.58 (1H, s, 13-OH). 5.01 (1H,
s, 7-OHD 73iilh 3 MREARTES. UL EEdsE
st e, S i AR O,
B W T : "TH-NMR (300 MHz, DMSO-d;)
5: 5.83 (1H, d, J=10.2Hz, H-2), 6.94 (1H, m,
H-3), 3.10 (1H, d, J=21.8 Hz, H-4p), 2.95 (1H,
m, H-4a), 572 (1H, d, J = 5.1Hz, H-6), 4.54
(1H, m, H-7), 5.01 (1H, s, 7-OH), 1.87 (1H,
d, J=12.3Hz, H-8), 3.01 (1H, dd, J=11.7. 9.3
Hz, H-9), 2.06 (1H, m, H-11), 1.15 (1H, m,
H-11), 2.21 (1H, m, H-12a), 1.95 (1H, d, J=
5.4 Hz, H-12p), 5.58 (1H, s, 13-OH), 6.81 (1H,
s, 14-OH), 1.03 (3H, s, 19-CH3), 1.68 (3H, s,
21-CH3), 4.53 (1H, m, H-22), 1.78 (1H, d, J=
14.7 Hz, H-23), 2.01 (1H, m, H-23), 2.59 (1H,
m, H-25), 1.15 (3H, d, J = 6.9 Hz, 27-CH3),
1.30(3H, s, 28-CH3) . *C-NMR (75 MHz, DMSO-d;)

S: 216.0 (C-15), 202.1 (C-1), 172.0 (C-18), 172.0
(C-26), 146.7 (C-3), 139.6 (C-5), 127.3 (C-6),
126.9(C-2), 101.0(C-14), 82.2(C-13), 82.2(C-20),
79.5 (C-17), 76.3 (C-22), 61.4 (C-7), 54.0 (C-10),
53.3(C-16), 46.3 (C-8), 40.8 (C-25), 34.6 (C-24),
32.1 (C-4), 29.7 (C-12), 29.1 (C-9), 26.0 (C-23),
25.1(C-28), 23.4(C-11), 21.4(C-21), 16.8 (C-27),
14.1 (C-19),

WEY 5: MR (HEE, 7073 CisH 00>
AR N B, PR T RE N SR S )
'H-NMR. “C-NMR ## 5 Scpkapig® s, %5
AV AR E

WEY 6: BEEMAKR CHFED, 7573 CyHyOu
AR RN S A, R R IR AL S
'H-NMR. "“C-NMR $#5 5 Scidia! ™5, %5
AW N AR B R -7-O-B-D-F A BT

&M 1. AERER, 10%MREE6G. S5
B MRS E O, F 3 MRS RE
H—8H 22—, S ez Ao e M.
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