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Abstract: Objective To study the chemical composition and anti-inflammatory activity of 95% ethanol extract in the calyx of
Jindenglong (Physalis alkekengi var. franchetii). Methods These compounds were separated and purified by silica gel column,
Sephadex LH-20 gel column and HPLC preparation, and their structures were identified by spectroscopic techniques, the anti-
inflammatory activities of RAW264.7 mouse mononuclear macrophages induced by LPS were evaluated in vitro. Results Fourteen
compounds were isolated and their structures were identified as 7B-ethoxy-25,27-dihydro-3,6-didehydroisophysalin M (1), isophysalin
B (2), 4,7-didehydroneophysalin B (3), physalin B (4), 25,27-dihydro-4,7-dedehydro-7-deoxyneophysalin A (5), physalin E (6),
physalin L (7), physalin O (8), physalin D (9), ergosta-4,24(28)-diene-3-one (10), 24-ethylcholesta-4,24(28)-dien-3-one (11),
sitosterone (12), gramisterol (13), citroflavin (14). In the experiment of anti-inflammatory activities evaluation, compounds 2—6, 8 —

9 had inhibitory effect on NO production. Conclusion Compounds 1 is a new compound named physalin M1. Compounds 10—12,

RS EHER: 2024-02-27
HEEWH: “ L7 EEESPRREE (2022YFD1801103)
TEEENY: BIES (1997, Lo, WLFsid, TG RNRARAYE: . E-mail: 2561348601@qq.com
HBEIEE: 806, 4o ML, HdR, WLARIN, BT RDARRZIE . E-mail: rongtaolikm@163.com
Mg, 5, M, B, WLAESIE, BT RS A 2 RS T 25808 . E-mail: zengjianguo@hunau.edu.cn



FE B 202458 B55% B 108 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

= 3231 -

14 were isolated from this plant for the first time. In addition, compound 6 had a significant inhibitory effect on NO, and the ICso of

compound 6 was 15.07 umol/L, compared with positive L-NMMA (ICso=36.11 umol/L), it had better anti-inflammatory activity.

Key words: Physalis alkekengi L. var. franchetii (Mast.) Makino; steroids; anti-inflammatory activity; physalin M1; physalin E;

physalin O; citroflavin
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7.3 Hz, H-27), 1.36 (3H, s, H-28) 5 1.16 3H, t, J =
7.0 Hz, H-30); 4 MEEK FEIE S on4.49 (1H,
dd, J=5.7, 2.3 Hz, H-7), 4.62 (1H, d, J = 3.5 Hz, H-
22), 3.63 (1H, m, H-29), 3.55 (1H, dd, J=15.8, 7.0 Hz,
H-29)]; KX ERE 2 WHEES [0n5.82 (1H,
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3), 128.4 (C-4), 125.4 (C-6), 70.3 (C-7), 44.5 (C-8),
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1 L&YW 1 H) 'H-NMR 1 BC-NMR iZ##E (400/100 MHz, CDCl3)
Table1 'H and *C-NMR data of compound 1 (400/100 MHz, CDCl;3)

DA dc (type) on
1 208.1,C
2 39.7, CH, 3.28 (1H, m), 2.81 (1H, dd, J=20.6, 3.2 Hz)
3 125.8, CH 5.82 (1H, ddd, J=9.8, 4.6, 3.2 Hz)
4 128.4, CH 6.10 (1H, m)
5 144.2,C
6 125.4, CH 5.88 (1H, d, J= 5.7 Hz)
7 70.3, CH 4.49 (1H, dd, J=5.7,2.3 Hz)
8 445, CH 2.26 (1H, m)
9 293, CH 3.21 (1H, m)
10 56.8,C
1 24.1, CH, 125 (1, s), 1.71 (1H, dd, J = 16.3, 8.0 Hz)
12 31.0, CH2 2.67 (1H, ddd, J = 16.0,12.4,8.0 Hz), 1.63 (1H, m)
13 82.3,C 4.89 (1H, s, -OH)
14 101.6,C 3.79 (1H, s, -OH)
15 213.9,C
16 54.2,CH 2.57 (1H, s)
17 80.1,C
18 171.5,C
19 16.0, CH; 122 3H, )
20 82.5,C
21 21.8, CHs 1.88 (3H, s)
22 79.0, CH 4.62 (1H, d, J=3.5 Hz)
23 25.8, CH2 2.22 (1H,dd, J=13.7,3.5 Hz), 1.78 (1H, d, J=15.1 Hz)
24 35.6,C
25 43.0,CH 2.48 (1H, m)
26 177.0,C
27 16.2, CHs 1.32 (3H, d,/J=7.3 Hz)
28 26.2, CHs 1.36 (3H, s)
29 64.8, CHa 3.63 (1H, m), 3.55 (1H, dd, /= 15.8, 7.0 Hz)
30 15.8, CHs 1.16 3H, t, J = 7.0 Hz)

HMBC —>

'H-'"H COSY

B1 &4 1 WEEH HMBC 1 'H-'H COSY X155
Fig. 1 Structure and key HMBC and 'H-'H COSY

correlations of compound 1

PEZE W] H-9, H-16 1 H-28, 14-OH Jy p #4474, Tfij H-
25/14-OH 1t NOESY i AHC R H-25 4 B
7, kA 1 IR TN 7B-ethoxy-
25,27-dihydro-3,6-didehydroisophysalin M. ZL&Y)
% NIRHK 2 M1 (physalin M1),

I
\H < .;'. \“

N N ho, .5 ?\]I
| '\T.»-L - 'F—;\“‘f A\

] N ’ 14, 27 \\o(,n e

B2 &Y 1KEE NOESY HXES
Fig.2 Key NOESY correlations of compound 1

tE 2: AR, 21N CasHioOg, HR-
ESI-MS m/z: 509.181 5 [M—H] . 'H-NMR (400 MHz,
CDCL) d: 6.07 (1H, d, J = 9.6 Hz, H-4), 5.69 (1H, dd,
J=5.6,2.3 Hz, H-6), 5.61 (1H, m, H-3), 4.57 (1H, d,



* 3234

FE B 202458 B55% B 108 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

J = 2.4 Hz, H-22), 4.53 (1H, m, H-27a), 3.80 (1H, d,
J=13.4 Hz, H-27b), 3.32 ( 1H, d, J = 19.8 Hz, H-2a),
3.03 (1H, dd, J = 10.8, 8.6 Hz, H-9), 2.81 (1H, dd, J =
19.8, 4.8 Hz, H-2b), 2.48 (1H, m, H-25), 2.48 (1H, m,
H-7a), 2.34 (1H, m, H-7b), 2.00 (3H, s, H-21), 1.35
(3H, s, H-28), 1.29 (3H, s, H-19); 3C-NMR (100 MHz,
CDCl) 6: 208.2 (C-1), 39.6 (C-2), 121.3 (C-3), 126.6
(C-4), 139.7 (C-5), 128.9 (C-6), 25.4 (C-7), 39.3 (C-8),
32.1(C-9), 55.2 (C-10), 24.7 (C-11), 26.0 (C-12), 79.8
(C-13), 107.7 (C-14), 214.1 (C-15), 56.4 (C-16), 80.4
(C-17),172.3 (C-18), 19.4 (C-19), 81.2 (C-20), 21.6 (C-
21), 77.0 (C-22), 33.1 (C-23), 31.2 (C-24), 51.0 (C-25),
166.7 (C-26), 60.8 (C-27), 26.6 (C-28). LA ¥k 5
BRIEAR— 200, MU G 2 N RIRK TR B.
a3 HedEEk (HED, 217N
CogHo809, HR-ESI-MS m/z: 507.166 4 [M_H]fo 1H-
NMR (400 MHz, CDCl3) 6: 6.98 (1H, dd, J= 9.7, 6.1
Hz, H-3), 6.48 (1H, dd, J = 10.2, 1.8 Hz, H-6), 6.31
(1H, dd, J=10.2, 4.2 Hz, H-7), 6.02 (1H, d, J= 6.1 Hz,
H-4), 5.98 (1H, d, J = 9.7 Hz, H-2), 4.68 (1H, s, 13-
OH), 4.59 (1H, dd, J=4.4, 1.7 Hz, H-22), 4.52 (1H, dd,
J=12.7,3.1 Hz, H-27b), 4.33 (1H, dd, J = 12.7, 11.2
Hz, H-27a), 2.87 (1H, dd, J = 9.8, 2.7 Hz, H-8), 2.83
(1H, s, H-16), 2.72 (1H, m, H-25), 2.56 (1H, m, H-11),
2.49 (1H, m, H-12), 2.16 (1H, m, H-12), 2.05 (1H, dd,
J=15.0,4.4 Hz, H-23), 1.96 (1H, dd, /= 14.9, 1.7 Hz,
H-9), 1.87 (1H, m, H-23), 1.80 (3H, s, H-21), 1.70 (1H,
m, H-11), 1.48 (3H, s, H-28), 1.36 (3H, s, H-19); 13C-
NMR (100 MHz, CDCl3) 6: 209.3 (C-1), 123.8 (C-2),
141.2 (C-3), 1182 (C-4), 151.7 (C-5), 127.4 (C-6),
130.0 (C-7), 50.8 (C-8), 32.4 (C-9), 51.9 (C-10), 29.1
(C-11),31.5(C-12),81.0 (C-13), 82.8 (C-14), 169.8 (C-
15), 48.3 (C-16), 83.2 (C-17), 172.8 (C-18), 23.3 (C-
19), 82.5 (C-20), 21.9 (C-21), 76.2 (C-22), 32.1 (C-23),
29.5 (C-24), 42.0 (C-25), 169.2 (C-26), 61.4 (C-27),
31.5 (C-28). LA 3 5 Skl Fe A — 3, i
e EY 3 4 4,7-didehydroneophysalin B
B 4: BB OEPIRGE & (FED, T8
CasH3009, HR-ESI-MS m/z: 533.177 9 [M+Na]". 'H-
NMR (400 MHz, CDCl3) 6: 6.78 (1H, ddd, J = 10.1,
4.6,2.7 Hz, H-3), 5.90 (1H, ddd, J=10.1, 3.2, 1.3 Hz,
H-2),5.57 (1H, d, J= 6.1 Hz, H-6), 4.55 (1H, m, H-22),
4.52 (1H, dd, J=12.1, 3.3 Hz, H-27), 3.77 (1H, dd, J =

13.4, 1.4 Hz, H-27), 3.30 (1H, dd, J = 22.0, 2.9 Hz, H-
4),2.96 (1H, m, H-9), 2.89 (1H, m, H-4), 2.44 (1H, d,
J=3.4Hz, H-16), 2.39 (1H, dd, J= 10.4, 6.4 Hz, H-7),
2.34 (1H, d, J=5.9 Hz, H-12), 2.24 (1H, s, H-11), 2.19
(1H, m, H-23), 2.14 (1H, dd, J = 10.7, 3.4 Hz, H-25),
2.09 (1H, m, H-7), 2.05 (1H, d, J = 3.7 Hz, H-8), 2.02
(1H, d, J=2.5 Hz, H-23), 1.72 (3H, s, H-21), 1.55 (1H,
d, J=11.3 Hz, H-12), 1.26 (3H, s, H-28), 1.22 (3H, s,
H-19), 1.19 (1H, s, H-11); BC-NMR (100 MHz,
CDCls) J: 205.8 (C-1), 127.4 (C-2), 146.3 (C-3), 33.1
(C-4), 134.1 (C-5), 124.6 (C-6), 24.9 (C-7), 40.1 (C-8),
33.3 (C-9), 52.8 (C-10), 24.3 (C-11), 25.9 (C-12), 79.7
(C-13), 107.6 (C-14), 208.2 (C-15), 56.4 (C-16), 81.1
(C-17), 172.4 (C-18), 17.9 (C-19), 80.4 (C-20), 21.6 (C-
21), 77.0 (C-22), 32.8 (C-23), 31.2 (C-24), 51.0 (C-25),
166.8 (C-26), 60.8 (C-27), 26.6 (C-28). LA ¥k 5 ¢
MR A —I2), MU EAED) 4 NIK TR B,

&Y 5. wERE (B, 5+FRNHR
C2sH3009, HR-ESI-MS m/z: 511.192 2 [M+H]". 'H-
NMR (400 MHz, DMSO-ds) ¢: 7.12 (1H, dd, J = 9.6,
6.2 Hz, H-3), 6.52 (1H, s, 13-OH), 6.48 (1H, d, J=9.7
Hz, H-6), 6.17 (1H, s, 14-OH), 6.11 (1H, d, J= 5.4 Hz,
H-7), 6.08 (1H, d, J= 6.2 Hz, H-4), 5.86 (1H, d, J=9.6
Hz, H-2), 4.43 (1H, d, J= 2.6 Hz, H-22), 3.38 (1H, m,
H-25), 2.99 (1H, s, H-16), 2.93 (1H, t, J = 5.4 Hz, H-
8), 2.58 (1H, m, H-11a), 2.32 (1H, m, H-12), 2.23 (1H,
m, H-12), 2.01 (1H, dd, J = 15.1, 2.6 Hz, H-23), 1.74
(1H, m, H-9), 1.65 (3H, s, H-21), 1.60 (1H, d, J=15.1
Hz, H-23), 1.52 (1H, m, H-11b), 1.25 (3H, s, H-28),
1.16 (3H, d,J=7.4Hz, H-27), 1.13 (3H, 5, H-19); '3C-
NMR (100 MHz, DMSO-ds) 6: 204.7 (C-1), 123.5 (C-
2), 140.9 (C-3), 116.6 (C-4), 152.8 (C-5), 128.2 (C-6),
131.3 (C-7), 46.7 (C-8), 34.2 (C-9), 51.0 (C-10), 24.6
(C-11),27.6 (C-12), 78.8 (C-13), 82.7 (C-14), 173.3 (C-
15), 55.7 (C-16), 84.0 (C-17), 175.5 (C-18), 24.6 (C-
19), 80.8 (C-20), 21.7 (C-21), 75.4 (C-22), 27.6 (C-23),
34.6 (C-24), 38.8 (C-25), 172.7 (C-26), 16.7 (C-27),
27.4 (C-28). LA EHH 5 il B A — 5131, iy
YA 5 N 2527-dihydro-4,7-didehydro-7-
deoxyneophysalin A.

&Y 6: A EmEk (HEE), 4+ 7FRNA
CasH3,011, HR-ESI-MS m/z: 562.228 9 [M+NH4]*.
'H-NMR (400 MHz, CDCl3) 6: 6.72 ( 1H, ddd, J=10.2,
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5.0,2.2 Hz, H-3), 5.94 (1H, dd, J = 10.2, 2.8 Hz, H-2),
456 (1H, t, J = 2.9 Hz, H-22), 451 (1H, dd, J = 13.4,
4.6 Hz, H-27a), 4.19 (1H, s, H-7), 4.11 (1H, d, /= 3.0
Hz, H-9), 3.75 (1H, dd, /= 13.4, 1.3 Hz, H-27b), 3.58
(1H, d, J=20.3 Hz, H-4a), 3.29 (1H, d, /= 2.7 Hz, H-
8), 2.66 (1H, d, J = 3.8 Hz, H-16), 2.55 (1H, dd, J =
20.3, 5.0 Hz, H-4a), 2.45 (1H, m, H-6a), 2.41 (1H, dd,
J=10.3, 2.7 Hz, H-6b), 2.34 (1H, dd, J=12.6, 2.5 Hz,
H-25), 2.20 (1H, s, H-11a), 2.10 (1H, m, H-12a), 2.05
(2H, dd, J=4.5,3.0 Hz, H-23), 2.00 (3H, s, H-21), 1.83
(1H, m, H-12b), 1.56 (1H, dd, J = 17.0, 10.5 Hz, H-
11b), 1.36 (3H, s, H-28), 1.26 (3H, s, H-19); 13C-NMR
(100 MHz, CDCl;) 6: 203.7 (C-1), 127.9 (C-2), 143.5
(C-3), 37.3 (C-4), 77.2 (C-5), 27.4 (C-6), 73.9 (C-7),
38.8 (C-8), 31.0 (C-9), 54.8 (C-10), 25.1 (C-11), 26.0
(C-12), 79.9 (C-13), 107.4 (C-14), 208.4 (C-15), 56.1
(C-16),80.6 (C-17), 172.3 (C-18), 14.8 (C-19), 81.1 (C-
20),21.4 (C-21), 79.1 (C-22), 33.0 (C-23), 31.1 (C-24),
51.0 (C-25), 167.3 (C-26), 60.8 (C-27), 26.6 (C-28).
DA 3508 5 SRR AR — B, WS A 6 IR
KR E.

WEM 7. AEMAK, 75§ CsH32010, HR-
ESI-MS m/z: 527.1919 [M—H] . 'H-NMR (400 MHz,
CDCl) 8: 6.14 (1H, dd, J= 9.9, 2.6 Hz, H-4), 5.84 (1H,
dd,J=9.9, 3.3 Hz, H-3), 5.78 (1H, d, J= 5.5 Hz, H-6),
4.65 (1H, dd, J = 5.5, 3.7 Hz, H-7), 4.57 (1H, dd, J =
4.6, 1.5 Hz, H-22), 4.14 (1H, s, 13-0H), 3.35 (1H, d,
J=9.5Hz, H-2), 3.14 (1H, dd, J = 12.6, 7.6 Hz, H-9),
2.81 (1H, m, H-2), 2.52 (1H, m, H-25), 2.52 (1H, m, H-
16),2.31 (1H, dd, J = 12.6, 3.6 Hz, H-8), 2.18 (1H, dd,
J=15.1, 4.6 Hz, H-23a), 1.91 (3H, s, H-21), 1.78 (1H,
d,J=15.1 Hz, H-23b), 1.70 (1H, dd, J = 16.8, 7.7 Hz,
H-12a), 1.63(1H, m, H-12b), 1.38 (3H, s, H-19), 1.31
(3H,d,J=7.5Hz, H-27), 1.27 (3H, s, H-28); 3C-NMR
(100 MHz, CDCls) 6: 210.5 (C-1), 41.7 (C-2), 125.5 (C-
3), 128.4 (C-4), 143.4 (C-5), 126.7 (C-6), 63.1 (C-7),
46.0 (C-8), 28.2 (C-9), 56.4 (C-10), 24.7 (C-11), 29.4
(C-12), 83.0 (C-13), 102.0 (C-14), 212.9 (C-15), 54.5
(C-16),82.8 (C-17),174.6 (C-18),21.2 (C-19),79.9 (C-
20),26.3 (C-21), 77.9 (C-22), 26.8 (C-23), 35.3 (C-24),
39.7 (C-25), 172.6 (C-26), 16.9 (C-27), 16.9 (C-28).
PL b3 5 ORI A — 05, WS a7 AR
K&K Lo

e 8: HER R, 71N CasHi2010, HR-
ESI-MS m/z: 527.1919 [M—H]". 'H-NMR (400 MHz,
CDCL) 6: 6.81 (1H, ddd, J = 10.0, 4.8, 2.6 Hz, H-3),
5.93 (1H, ddd, J= 10.0, 3.2, 1.2 Hz, H-2), 5.80 (1H, dd,
J= 623,22 Hz, H-6), 4.81 (1H, s, H-7), 4.62 (1H, dd,
J =48, 1.3 Hz, H-22), 3.28 (1H, d, J = 21.3 Hz, H-4),
3.15 (1H, dd, J = 12.4, 8.0 Hz, H-9), 2.96 (1H, dd, J =
21.4,4.8 Hz, H-4), 2.71 (1H, d, J= 3.8 Hz, H-12), 2.60
(1H, s, H-16), 2.26 (1H, m, H-25), 2.18 (1H, dd, J =
12.4,2.3 Hz, H-8), 1.91 (3H, s, H-21), 1.81 (1H, d, J =
15.2 Hz, H-23), 1.38 (3H, s, H-28), 1.33 3H, d, /= 7.3
Hz, H-27), 1.27 (1H, m, H-20), 1.18 (3H, s, H-19); 3C-
NMR (100 MHz, CDCls) §: 202.4 (C-1), 127.8 (C-2),
145.1 (C-3), 32.7 (C-4), 140.9 (C-5), 125.7 (C-6), 63.3
(C-7), 46.0 (C-8), 29.1 (C-9), 54.2 (C-10), 24.0 (C-11),
30.5 (C-12), 80.0 (C-13), 101.9 (C-14), 213.0 (C-15),
54.2 (C-16), 82.7 (C-17), 171.7 (C-18), 15.2 (C-19),
82.7(C-20),21.5 (C-21), 78.7 (C-22), 25.7 (C-23), 35.6
(C-24),42.8 (C-25), 176.5 (C-26), 16.3 (C-27), 26.3 (C-
28). L ¥R SCERIE A —E), WS e &Y 8
NIRHE 7 O

&Y 9: Aamik (HE, 571X A
C2sH3.011, HR-ESI-MS, m/z: 543.187 5 [M—H] . 'H-
NMR (400 MHz, DMSO-ds) 6: 6.63 (1H, ddd, J = 10.1,
5.0, 2.2 Hz, H-3), 5.81 (1H, s, 13-OH), 5.70 (1H, dd,
J=10.1,2.2 Hz, H-2), 4.92 (1H, d, J = 4.0 Hz, 6-OH),
4.57 (1H, dd, J=3.5,2.2 Hz, H-22), 4.24 (1H, 5, 5-OH),
423 (1H, d, J= 7.7 Hz, H-27a), 3.58 (1H, d, J = 12.0
Hz, H-27b), 3.49 (1H, d, J= 3.5 Hz, H-6), 3.13 (1H, m,
H-4b), 3.10 (1H, m, H-9), 2.89 (1H, d, J = 4.1 Hz, H-
25), 2.80 (1H, s, H-16), 2.20 (1H, td, J = 10.9, 5.2 Hz,
H-8), 2.10 (1H, m, H-12a), 2.10 (1H, m, H-23), 1.99
(1H, m, H-4a), 1.91 (1H, m, H-23), 1.81 (3H, s, H-21),
1.45 (1H, dd, J = 16.2, 9.8 Hz, H-12b), 1.16 (3H, s, H-
28), 1.11 (3H, s, H-19), 0.94 (1H, m, H-11b); '*C-NMR
(100 MHz, DMSO-d) &: 2043 (C-1), 127.2 (C-2),
142.9 (C-3), 35.2 (C-4), 76.4 (C-5), 72.6 (C-6), 26.7 (C-
7), 38.3 (C-8), 29.9 (C-9), 53.4 (C-10), 24.5 (C-11),
25.8 (C-12), 78.6 (C-13), 106.9 (C-14), 209.9 (C-15),
53.9 (C-16), 80.5 (C-17), 171.8 (C-18), 13.3 (C-19),
80.7 (C-20),21.7 (C-21), 76.4 (C-22), 31.3 (C-23), 30.5
(C-24),49.4 (C-25), 167.3 (C-26), 60.5 (C-27), 24.7 (C-
28). VL FEURE 5oCiRAEA — e, MU RN A
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WA 10: AR, 757N CsHauuO, HR-
ESI-MS m/z: 397.346 0 [M+H]". 'H-NMR (400 MHz,
CDCl) d: 5.75 (1H, s, H-4), 4.74 (1H, s, H-28b), 4.68
(1H, s, H-28a), 1.20 (3H, s, H-19), 1.06 3H, d, J=2.4
Hz, H-27), 1.04 (3H, d, J = 2.4 Hz, H-26), 0.97 (3H, d,
J=6.5Hz, H-21), 0.74 (3H, s, H-18); '3C-NMR (100
MHz, CDCL3) d: 35.8 (C-1), 34.1 (C-2), 199.8 (C-3),
123.8 (C-4), 171.8 (C-5), 33.1 (C-6), 32.1 (C-7), 35.7
(C-8), 53.9 (C-9), 38.7 (C-10), 21.1 (C-11), 39.7 (C-
12), 42.5 (C-13), 56.0 (C-14), 24.3 (C-15), 28.3 (C-16),
56.1 (C-17), 12.1 (C-18), 17.5 (C-19), 35.8 (C-20), 18.7
(C-21),34.7 (C-22),31.1 (C-23), 156.9 (C-24), 33.9 (C-
25),22.0 (C-26),22.1 (C-27), 106.1 (C-28). LA _E%i#E
ECREEA — 08, WA 10 Y ergosta-
4,24(28)-diene-3-one,

& 11: AR, 57N CHaeO, HR-
ESI-MS, m/z: 411.361 9 [M-+H] . 'H-NMR (400
MHz, CDCls) d: 5.74 (1H, s, H-4), 5.12 (1H, g, J= 6.8
Hz, H-28), 2.28 (1H, m, H-25), 1.61 (3H, d,J=6.8 Hz,
H-29), 1.20 (3H, s, H-19), 1.00 (3H, s, H-21), 0.98 (3H,
d, J=6.3 Hz, H-26), 0.94 (3H, m, H-27), 0.73 (3H, s,
H-18); 3C-NMR (100 MHz, CDCls) 8: 35.8 (C-1), 34.1
(C-2), 199.8 (C-3), 123.8 (C-4), 171.8 (C-5), 33.1 (C-
6), 32.1 (C-7), 35.7 (C-8), 53.9 (C-9), 38.7 (C-10), 21.1
(C-11), 39.7 (C-12), 42.5 (C-13), 56.1 (C-14), 24.3 (C-
15), 28.3 (C-16), 56.0 (C-17), 12.1 (C-18), 17.5 (C-19),
36.2 (C-20), 18.8 (C-21), 36.0 (C-22), 28.0 (C-23), 145.9
(C-24), 28.7 (C-25), 21.1 (C-26), 21.2 (C-27), 116.6 (C-
28),12.9(C-29). L FHfn 5 SCiR A — 19200, il
TEWAW) 11 2N 24-ethylcholesta-4,24(28)-dien-3-one

& 12: BEHAR, 75 72N: CwHiO,
HR-ESI-MS, m/z: 413.378 1 [M+H]". 'H-NMR (400
MHz, CDCl3) 6: 5.74 (1H, s, H-4), 1.20 (3H, s, H-19),
0.94 (3H, d,J=6.5Hz,H-21), 0.87 (3H, d, /= 7.7 Hz,
H-29), 0.85 (3H, s, H-26), 0.83 (3H, d, J = 7.2 Hz, H-
27),0.73 (3H, s, H-18); 3C-NMR (100 MHz, CDCl3)
0: 35.8 (C-1), 34.0 (C-2), 199.8 (C-3), 123.8 (C-4),
171.8 (C-5), 33.1 (C-6), 32.2 (C-7), 35.7 (C-8), 53.9 (C-
9), 38.7 (C-10), 21.1 (C-11), 39.7 (C-12), 42.5 (C-13),
56.0 (C-14),24.3 (C-15), 28.3 (C-16), 56.1 (C-17), 12.1
(C-18), 17.5 (C-19), 36.2 (C-20), 18.8 (C-21), 34.1 (C-
22),26.2 (C-23), 45.9 (C-24), 29.3 (C-25), 19.9 (C-26),

19.1 (C-27), 23.2 (C-28), 12.1 (C-29). LA ¥k 5
BRI AR — 3R, MU E LAY 12 A sitosterone

WEY13: Atk R, 73T N CoHisO, HR-
ESI-MS m/z: 413.377 9 [M+H]". 'H-NMR (400 MHz,
CDCls) d: 5.21 (1H, dd, J= 6.0, 2.2 Hz, H-7), 4.74 (1H,
s, H-28), 4.68 (1H, q, J = 1.5 Hz, H-28), 3.15 (1H, td,
J=10.5, 4.4 Hz, H-3), 2.25 (1H, m, H-25), 1.06 (3H, d,
J=2.1Hz H-27), 1.04 3H, d, J= 2.1 Hz, H-26), 1.01
(3H, d, J = 6.3 Hz, H-29), 0.98 (3H, d, J = 6.5 Hz, H-
21), 0.85 (3H, s, H-19), 0.56 (3H, s, H-18); '3C-NMR
(100 MHz, CDCl3) 8: 37.1 (C-1), 31.2 (C-2), 76.4 (C-
3), 40.4 (C-4), 46.8 (C-5), 26.8 (C-6), 117.6 (C-7),
139.2 (C-8), 49.8 (C-9), 35.0 (C-10), 21.5 (C-11), 39.7
(C-12), 43.5 (C-13), 55.1 (C-14), 23.0 (C-15), 28.1 (C-
16), 56.1 (C-17), 12.0 (C-18), 14.3 (C-19), 36.3 (C-20),
18.9 (C-21), 34.8 (C-22), 31.1 (C-23), 157.0 (C-24),
33.9 (C-25), 22.0 (C-26), 22.1 (C-27), 106.1 (C-28),
15.3(C-29). DA 3R 5 S A — 552223, MU e
&%) 13 4 gramisterol .

&Y 14: kR, 738 C3Hs00, HR-
ESI-MS, m/z: 427.392 7 [M+H]". 'H-NMR (400
MHz, CDCls) d: 5.18 (1H, m, H-7), 5.12 (1H, m, H-28),
3.12 (1H, td, J = 10.5, 4.4 Hz, H-3), 2.83 (1H, m, H-
25), 1.59 (3H, d, J = 6.8 Hz, H-29), 0.99 (6H, m, H-30,
H-27), 0.97 (3H, s, H-26), 0.95 (3H, d, J = 6.4 Hz, H-
21), 0.83 (3H, s, H-19), 0.54 (3H, s, H-18); 13C- NMR
(100 MHz, CDCl3) 8: 37.1 (C-1), 31.1 (C-2), 76.4 (C-
3), 40.4 (C-4), 46.8 (C-5), 26.8 (C-6), 117.6 (C-7),
139.2 (C-8), 49.8 (C-9), 35.0 (C-10), 21.5 (C-11), 39.7
(C-12), 43.5 (C-13), 55.1 (C-14), 23.0 (C-15), 28.2 (C-
16), 56.1 (C-17), 12.0 (C-18), 14.3 (C-19), 36.7 (C-20),
19.0 (C-21), 36.0 (C-22), 28.1 (C-23), 146.0 (C-24),
28.7 (C-25), 21.2 (C-26), 21.1 (C-27), 116.6 (C-28), 12.9
(C-29),15.3 (C-30). LA E#a 5 CliRFEA—F2Y, #k
KENAY) 14 NP TERE.

3.2 MATEMTEMN

K LPS 53 ) RAW264.7 /I8 B 5% 5 1641 it
AN RRERETY . DL L-NMMA (it NOS #4171
BH AT, AR A RS VP 5 R BoR, (&) 2~
6. 8~9 X NO A BAHMHIIEM, Hrh, (L& 6
X NO B BEMHER, 1Cso{EN 15.07 pmol/L;
EpatEZy (ICs0=36.11 pmol/L) AHEL, EAHIFHY
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BRAT e — R ) SRS A Z A, & R TR
W RGRIRYT, H, SRR
BUEMERSY, HH RO RIS A e A
FEIEIL KR AT FETE 2 95% LR U AT AL 2 i oy
SESEE, B 14 MRALEY, HPEam 1
HFAEY), 4N K E R ML, LAY 10~12,
14 B E IR BED T B2 RAh, W8
1FEUL G VAT T W PR IEYEAY, Hod, Ak
AW 6 X% LPS #5511 NO 4= i B A B2 31,
KEY) 6 AR HIPLiENE, BuGk—P
FHUSCJEARO, PR S R P gg 2os v i, m R
RAFRAZP A RIS EANE.
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