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Chemical constituents from the roots of Cryptolepis buchananii and their in vitro
anti-inflammatory activity

LIU Yu, LIYan, WANG Kun, LI Hua®
(Henan Provincial Hospital of Traditional Chinese Medicine / The Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450006,
China)

ABSTRACT: AIM To study the chemical constituents from the roots of Cryptolepis buchananii Roem. et Schult
and their in vitro anti-inflammatory activity. METHODS  Separation and purification were performed using silica
gel and Sephadex LH-20, then the structures of obtained compounds were identified by physicochemical properties
and spectral data. The in vitro anti-inflammatory activity was evaluated by RAW264.7 model induced by LPS.
RESULTS Twenty-six compounds were isolated and identified as koaburaside (1), sipandinolide (2),
procurcumenol (3) , atractylenother (4) , schizandrin (5), rubrosterone (6), poststerone (7), 3, 7-dihydroxy-
4'- methoxy-flavone (8), 5, 7, 4'-trimethoxyflavone (9), 5, 7, 4'-trihydroxy-6-methoxyflavone (10), 3, 5,
3-trihydroxy-4, 7-dimethoxyflavone ( 11 ),
springaldehyde (14 ), syringaresinol (15), 5-oxymaltol ( 16 ), schumannione ( 17 ), polybotrin ( 18),
cannabispiranol (19), 5, 8-dihydroxy-1, 4-naphthoquinone (20), medioresinol (21), confluentin (22), 8-
hydroxy-6, 7-dihydrolinalool (23), sintenin (24), chalepensin (25), atractylochromene (26). The ICy, values
of compounds 3, 7, 12, 15 and 22 were (13. 16+0.69) - (73.54+0.73) pmol/L, and the IC,, value of 22 was
comparable to that of positive drug, indomethacin (P>0.05). CONCLUSION Compounds 1-26 are isolated

matricarin (12 ), 8-hydroxy-6, 7-dimethoxycoumarin ( 13 ),

from C. buchananii for the first time. Compound 22 has significant in vitro anti-inflammatory activity.

KEY WORDS: Crypiolepis buchananii Roem. et

identification ; in vitro anti-inflammatory activity
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FHRNR SR HGE P 3 Y, R CBE, 15 fpRE
2.3 kg, K EIRESECT KR, KK SR BUR ]
APLERIAI, BUEH, SAamEERE (Fr.A,
195.2¢) . —AWKEIRE (Fr. B, 236.8 g) MIET
R (Fr.C, 223.6 g) .

Fr. A SRHTEERCHE (3 20 58, DAFR O - 1
B (75 :25~25:75) BEEEVEML, 53] Fr. Al ~
Fr. A7, Fr. A2 (14.7 g) RHBERAE (155585, D
e ke- &Mk (100 : 0~25 : 75) KA Ve,
53] Fr. A2-1~Fr. A2-8, Fr. A2-2 (176 mg) Rk
MRt g s, ISR O be-— & e (45 0 55) B
i, BiEW1 (22 mg); Fr. A2-3 (268 mg) , F
FARERAE GBS, AR be- S be (45 : 55)
{ﬁﬂ}é, BiEY 2 (21 mg) M3 (19 mg); Fr. A2-
5 (206 mg) K Sephadex LH-20 #3455, LU
HEEGENL, L5 4 (18 mg); Fr. A2-8 (162
mg) SRHAIEEBEAE B35 3 5, LIS O obe-— P b
(45:55) VEME, /ALEW 5 (27 mg) H16 (21
mg), Fr. A4 (19.2g) RAGERAH @IS, DI
Cbe- &P 5E (100 : 0~25 = 75) BEEEVENL, 15
F| Fr. Ad-1~Fr. A4-8, Fr. Ad-1 (192 mg) KRR
FEEE e, DISRC bE-— W5 (45 :55) UEML,
B4EEM 10 (19 mg); Fr. A4-3 (261 mg) K]
Sephadex LH-20 #: (55355, DA EERRREBENL, 15
&% 16 (23 mg) Ml 17 (21 mg), Fr. A6
(21.4g) RIEERA A2, UAFSh-—dH
BE (100 : 0~25 = 75) BEEEVEME, 133 Fr. A6-1~
Fr. A6-7, Fr. A6-3 (215 mg) R JH ik 5 A (0 3% 23
B, DS Cke-— A Wb (45 :55) e, Bk E
25 (23 mg) F126 (21 mg); Fr. A6-4 (192 mg)
KRR A 1oy B, IR O doe- S H e (45 ¢
55) VER, LS 19 (21 mg) F120 (20 mg) ;
Fr. A6-7 (215 mg) RHARERAE @G5, UKD
be-— @ W ke (45 + 55) WML, BAEW T (19
mg) o

Fr. B 2k FH kAT 63 3 25, LU C -4
(75 :25~25:75) BEEEVEML, 3% Fr. B1~Fr. B8,
Fr. Bl (15.3 ¢) SRAEERAH A58, DIAC bi-
PIE (100 : 0~25 : 75) BAEEVRMG, 5% Fr. B1-1~
Fr. B1-7, Fr.B1-2 (196 mg) K FH ik I A (435 4
B, LR LN (45 2 55) VEME, BEEY 8
(20 mg) F19 (23 mg); Fr.B1-3 (271 mg) R
JerE g o, IR O be-— S bE (45 0 55) Uk
i, #4b59 18 (19 mg); Fr.B1-6 (208 mg) K
2246

AR A B, AR be- S BE (45 : 55)
VEWR, 181b-& W 14 (22 mg) F1 15 (19 mg),
Fr. B3 (19.1 g) RHBERHEES B, DI k-
PIER (100 : 0~25 = 75) BREEVENE, 735 Fr. B3-1~
Fr. B3-8, Fr.B3-2 (204 mg) >R JH &k B A 535 43
B, URCLE-INER (45 :55) BEMG, Eikad 21
(22 mg) H122 (20 mg),

Fr. C R FH B A €8 3% 43 55, DL TN -H
(75:25~25:75) BEEEVRME, 7% Fr.Cl ~
Fr. C12, Fr.C4 (17.2¢) RHBERAE @S5, L
TNER-FFEE (100 : 0~25 : 75) HBBREEUEME, 753
Fr. C4-1~Fr. C4-9; Fr. C4-3 (163 mg) RHIRERAE
CigorEs, LINEE-HmE (45 0 55) UEME, kS
P11 (21 mg) 112 (22 mg); Fr.C4-6 (171 mg)
SKHRE R AE (3 42, DA E-HBE (45 :55) Uk
i, 5423 (24 mg) Fl124 (28 mg); Fr. C4-7
(153 mg) R JH ik e A 68 3% o3 55, LA TN - F
(45:55) WML, BLAW13 (21 mg),

3 £HETE

&Y 1. AR R, ESI-MS m/z; 517.536 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.09
(2H, s, H-2, 6), 4.71 (1H, d, J=5.2 Hz, H-
1'), 3.84 (1H, brd, J=11.8, 5.2 Hz, H-6"a),
3.65 (6H, s, 3, 5-0CH,), 3.47 (1H, dd, J=
11.8, 5.2 Hz, H-6'b), 3.42 ~ 3.37 (3H,
overlapped, H-2", 4’ 5'), 3.25 (1H, m, H-3");
BC-NMR (CDCl,, 150 MHz) 6: 147.2 (C-1), 92.1
(C-2), 134.6 (C-3), 131.5 (C-4), 134.6 (C-5),
92.1 (C-6), 97.5 (C-1"), 76.1 (C-2"), 80.3 (C-
3'), 72.3 (C-4'), 78.6 (C-5"), 63.1 (C-6"),
57.2 (2, 6-0CH,) , DL F%cds 5 3ck [6] RiE 3
AR5, WA YA koaburaside ,

a2, WEOKAK, ESI-MS m/z: 369. 184 3
[M+Na]",'H-NMR (CDCl,, 600 MHz) &: 6.67
(1H, m, H-5), 5.97 (1H, d, J=5.2 Hz, H4),
5.73 (1H, s, H-1), 4.91 (1H, brs, H-12b), 4.75
(1H, brs, H-12a), 2.63 (1H, m, H-6), 2.36
(2H, m, H-8), 2.07 (3H, brs, H-10), 1.94 (3H,
s, H-14), 1.76 (2H, m, H-7), 1.58 (3H, s, H-
13);”C-NMR (CDCl,, 150 MHz) §: 96.5 (C-1),
152.1 (C-2), 124.6 (C-3), 115.3 (C-4), 137.2
(C-5), 48.6 (C-6), 27.3 (C-7), 30.7 (C-8),
173.5 (C-9), 28.6 (C-10), 142.1 (C-11), 111.8
(C-12), 20.3 (C-13), 13.1 (C-14), 153.6 (C-
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15), Db b¥dle 5 ocHk [7] B HEA—28, il
EZAE YR sipandinolide ,

L&Y 3. HOHIRY), ESI-MS m/z; 257.034 6
[M+Na]",'H-NMR (CDCl,, 600 MHz) §: 5.73
(1H, brs, H-9), 2.59 (1H, m, H-6b), 2.43 (1H,
m, H-1), 2.27 (1H, m, H-6a), 2.09 (1H, m, H-
2b), 2.06 (2H, m, H-3a, 3b), 2.02 (1H, m, H-
5), 1.91 (3H, s, H-14), 1.83 (3H, s, H-13),
1.62 (3H, s, H-12), 1.53 (1H, m, H-2a), 1.31
(3H, s, H-15);"” C-NMR (CDCl;, 150 MHz) §:
49.3 (C-1), 27.1 (C-2), 40.2 (C-3), 79.1 (C-
4),54.1(C-5),29.3 (C-6), 137.1 (C-7), 185.3
(C-8), 131.3 (C-9), 146.3 (C-10), 135.1 (C-
11), 20.6 (C-12), 23.1 (C-13), 25.2 (C-14),
26.1 (C-15), VI B8l 530k [8] i HA —
B, W Ezb &Y procurcumenol

L&Y 4. HEOKER, ESI-MS m/z: 253.343 9
[M+Na]*,"H-NMR (CDCl,, 600 MHz) &: 4.91
(1H, d, J=5.2 Hz, H-15a), 4.63 (1H, d, J=5.2
Hz, H-15b), 4.84 (1H, dd, J=11.8, 5.2 Hz, H-
12a), 3.95 (1H, dd, J=11.8, 5.2 Hz, H-12b),
2.37 (1H, di, J=11.8, 5.2 Hz, H-3a), 2.31
(1H, dd, J=11.8, 5.2 Hz, H-6a), 2.06 (1H, dd,
J=11.8, 5.2 Hz, H-6b), 2.01 (1H, td, J=11.8,
5.2 Hz, H-5), 1.81 (1H, d, J=5.2 Hz, H-9a),
1.76 (1H, dd, J=11.8, 5.2 Hz, H-5), 1.71 (3H,
s, 13-CH;), 1.53 (1H, m, H-2b), 1.49 (1H, m,
H-2a), 1.43 (1H, dt, J=11.8, 5.2 Hz, H-1a),
1.36 (1H, td, J=11.8, 5.2 Hz, H-1b), 1.29
(IH, d, J=11.8 Hz, H-9b), 0.97 (3H, s, 14-
CH,) ;" C-NMR (CDCl,, 150 MHz) 6 42.6 (C-1),
23.7 (C-2), 37.4 (C-3), 142.6 (C-4), 48.1 (C-
5),23.6 (C-6), 128.7 (C-7), 96.3 (C-8), 45.17
(C-9), 37.3 (C-10), 125.1 (C-11), 72.6 (C-
12), 14.1 (C-13), 17.6 (C-14), 103.9 (C-15),
L EER 5wk (9] B A —2, ssaizib
AY K atractylenother,,

a s HOKA, ESI-MS m/z; 439.241 6
[M+Na]*.,"H-NMR (CDCl,, 600 MHz) & 6.81
(1H, s, H-2), 6.73 (1H, s, H-5), 2.91 (1H, d,
J=11.8 Hz, H-6a), 2.63 (1H, d, J=11.8 Hz, H-
6b) ;*C-NMR (CDCI,, 150 MHz) §: 143.2 (C-1),
137.6 (C-2), 146.9 (C-3), 108.2 (C-4), 131.6
(C-5), 39.1 (C-6), 73.2 (C-7), 46.1 (C-8),

37.1 (C-9), 135.2 (C-10), 108.2 (C-11), 143.2
(C-12), 131.6 (C-13), 135.9 (C-14), 120.6 (C-
15), 121.5 (C-16), 15.3 (C-17), 29.1 (C-18),
PhEER 550k [10] i BaA —3, B e
LEW) A schizandrin,

a6, FEkA, ESI-MS m/z: 357.234 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.24
(1H, s, H-7), 4.31 (1H, brs, H-3), 4.06 (1H,
dd, J=11.8, 5.2 Hz, H-2), 3.63 (1H, m, H-9),
2.97 (1H, dd, J=11.8, 5.2 Hz, H-5), 2.41 (2H,
m, H-15), 2.03 (1H, t, J=11.8 Hz, H-1), 1.57
(1H, dd, J=11.8, 5.2 Hz, H-11), 0.97 (3H, s,
H-19), 0.76 (3H, s, H-18) ; *C-NMR ( CDCl,, 150
MHz) 8: 1339.1 (C-1), 67.4 (C-2), 66.3 (C-3),
34.1 (C-4),51.6 (C-5), 197.5 (C-6), 123.1 (C-
7), 157.6 (C-8), 36.1 (C-9), 40.2 (C-10), 21.3
(C-11), 30.6 (C-12), 54.1 (C-13), 79.3 (C-
14), 35.6 (C-15), 248.0 (C-16), 206.2 (C-17),
18.1 (C-18), 26.9 (C-19), DA % #w 5 ik
[11] M EA -2, MEEZLEGEY N
rubrosterone

&Y T, AR K, ESI-MS m/z; 387.229 5
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.19
(1H, d, J=5.2 Hz, H-7), 4.36 (1H, brs, H-3),
4.17 (1H, dt, J=11.8, 5.2 Hz, H-2), 3.71 (1H,
t, J=5.2 Hz, H-9), 2.53 (3H, s, H-21), 0.97
(3H, s, H-19), 0.82 (3H, s, H-18);" C-NMR
(CDCl,, 150 MHz) &: 39.1 (C-1), 63.7 (C-2),
66.2 (C-3), 34.1 (C-4), 52.3 (C-5), 187.3 (C-
6), 123.1 (C-7), 153.2 (C-8), 35.1 (C-9), 40.2
(C-10), 23.6 (C-11), 33.1 (C-12), 49.2 (C-
13), 85.1 (C-14), 32.6 (C-15), 24.1 (C-16),
59.3 (C-17), 18.1 (C-18), 25.1 (C-19), 187.5
(C-20), 32.6 (C-21), VA EHIESSCk [12] R
1B A — , ﬁi%@fﬁlﬁ’fh%%jﬂ poststerone

L&Y 8. KR, ESI-MS m/z; 307.143 6
[M+Na]",'"H-NMR (CDCl,, 600 MHz) &: 7.68
(2H, d, J=11.8 Hz, H-2', 6'), 7.53 (1H, d, J=
11.8 Hz, H-5), 7.02 (1H, d, J=5.2 Hz, H-8),
6.97 (1H, dd, J=11.8, 5.2 Hz, H-6), 6.76 (2H,
d, J=11.8 Hz, H-3", 5'), 3.84 (3H, s, 4'-
OCH,) ; "C-NMR (CDCl,, 150 MHz) §: 119.3 (C-
1), 137.1 (C-2), 132.9 (C-3), 174.2 (C-4),
128.1 (C-5), 113.6 (C-6), 153.6 (C-7), 117.6
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(C-8), 153.1 (C-9), 116.2 (C-10), 121.6 (C-
1), 126.5 (C-2"), 113.9 (C-3"), 162.1 (C-4"),
113.8 (C-5"), 128.1 (C-6"), 55.6 (4'-OCH,), VI
B SSCER [13] REEA -2, SRz
BN 3, T- -4 R L

L&Y 9. EOKA, ESI-MS m/z: 335.427 8
[M+Na]",'H-NMR (CDCl,, 600 MHz) §: 8.03
(2H, d, J=5.2 Hz, H-2", 6'), 7.62 (2H, d, J=
11.8 Hz, H-3', 5'), 6.71 (1H, s, H-3), 6.34
(IH, d, J=5.2 Hz, H-6), 6.27 (1H, d, J=11.8
Hz, H-8), 4.01 (9H, s, 5, 7, 4'-OCH,);" C-
NMR ( CDCl,, 150 MHz) &: 124.5 (C-1), 143.7
(C-2), 126.7 (C-3), 168.2 (C-4), 155.1 (C-5),
93.8 (C-6), 157.1 (C-7), 93.1 (C-8), 152.1 (C-
9), 106.4 (C-10), 121.6 (C-1"), 125.1 (C-2"),
105.7 (C-3'), 153.9 (C-4'), 105.7 (C-5"), 125.1
(C-6"), 55.7 (5-OCH,), 60.8 (7-OCH,), 56.1
(4’-OCH,) , LA L%¥s 5 30Hk [14] i A —
B, B EWR S, 7, 4 - H RS,

EY 10 KA, ESI-MS m/z: 339.243 8
[M+Na]","H-NMR (CDCl,, 600 MHz) &: 7.83
(2H, d, J=11.8 Hz, H-2", 6'), 6.69 (1H, s, H-
8), 6.61 (2H, d, J=11.8 Hz, H-3", 5'), 6.42
(IH, s, H-3), 3.84 (3H, s, 6-OCH;) ;" C-NMR
(CDCl,, 150 MHz) &: 141.9 (C-1), 152.6 (C-2),
103.6 (C-3), 171.6 (C-4), 146.3 (C-5), 127.9
(C-6), 153.1 (C-7), 96.1 (C-8), 147.6 (C-9),
105.6 (C-10), 117.6 (C-1"), 124.9 (C-2"),
116.1 (C-3"), 153.7 (C-4'), 116.1 (C-5"), 127.3
(C-6"), 58.6 (6-OCH,) ., LA %8530k [15]
RIEFA -3, MEEZLEYW RS, 7, 4/-=7
Hk-6-F A L

&Y 11, BN, ESI-MS m/z: 353.238 4
[M+Na]*,"H-NMR (CDCl,, 600 MHz) &; 7.51
(IH, dd, J=11.8, 5.2 Hz, H-6), 7.13 (1H, d,
J=11.8 Hz, H-5), 7.09 (1H, d, J=11.8 Hz, H-
2), 6.42 (1H, d, J=5.2 Hz, H-10), 6.23 (1H,
d, J=11.8 Hz, H-8), 3.81 (3H, s, 7-OCH,),
3.76 (3H, s, 4-OCH,);" C-NMR ( CDClL,, 150
MHz) 8: 103.5 (C-1), 95.8 (C-2), 137.1 (C-3),
176.2 (C-4), 158.1 (C-5), 96.8 (C-6), 167.3
(C-7), 158.4 (C-8), 157.1 (C-9), 106.2 (C-
10), 125.4 (C-1"), 117.5 (C-2"), 137.2 (C-3"),
143.2 (C-4"), 111.9 (C-5"), 120.6 (C-6"), 59.2
2248

(4-0CH, ), 56.9 (7-OCH,), Vi I #¥z 5 SCHk
[16] REFA—F, HEEZbEWH 3, 5, 3-
SESA, 7 W RS

& 12, FEES, ESI-MS m/z: 327.261 7
[M+Na]","H-NMR (CDCl,, 600 MHz) &: 6.23
(1H, s, H-3), 4.71 (1H, td, J=11.8, 5.2 Hz, H-
8),3.93 (1H, d, J=11.8 Hz, H-5), 3.82 (1H, t,
J=11.8 Hz, H-6), 2.85 (1H, dd, J=11.8, 5.2
Hz, Ha-9), 2.52 (3H, s, 14-OCH,), 2.46 (1H,
dd, J=11.8, 5.2 Hz, H-11), 2.26 (1H, ddd, J=
11.8,5.2, 1.6 Hz, H-7), 2.21 (1H, dd, J=11.8,
5.2 Hz, H9), 2.08 (3H, s, 17-OCH,), 2.01
(3H, s, 15-OCH,), 1.56 (3H, d, J=5.2 Hz, 13-
OCH,) ;"C-NMR (CDCl,, 150 MHz) §: 127.5 (C-
1), 176.3 (C-2), 128.3 (C-3), 159.3 (C-4),
52.5(C-5), 79.3 (C-6), 60.3 (C-7), 69.3 (C-
8), 45.1 (C-9), 143.1 (C-10), 41.5 (C-11),
175.1 (C-12), 16.8 (C-13), 22.6 (C-14), 21.7
(C-15), 171.6 (C-16), 22.6 (C-17), DI FEHES
SCHk [17] fGERA -8, WMEE G H
matricarin .

&Y 13. A%, ESI-MS m/z: 245.041 9
[M+Na]*,"H-NMR (CDCl,, 600 MHz) &. 7.32
(1H, d, J=11.8 Hz, H-4), 6.47 (1H, d, J=11.8
Hz, H-3), 6.35 (1H, s, H-5), 3.91 (3H, s, 7-
OCH,), 3.76 (3H, s, 6-0CH,) ; C-NMR ( CDCl,,
150 MHz) 8: 124.6 (C-1), 154.6 (C-2), 107.5
(C-3), 141.5 (C-4), 103.8 (C-5), 147.2 (C-6),
136.2 (C-7), 146.1 (C-8), 142.6 (C-9), 112.4
(C-10), 55.6 (6-OCH,), 60.2 (7-OCH,) ., LA %
P 53CHR (18] B FEAR —F, MEE i EW
H 8-FHk-6, 7-"HEIEFTE,

L& 14, WEFE AR, ESI-MS m/z: 205.038 1
[M+Na]",'H-NMR (CDCl,, 600 MHz) &: 9.71
(1H, s, CHO), 7.63 (2H, s, H-2), 4.06 (3H, s,
3-0CH,) ;" C-NMR ( CDCl,, 150 MHz) &; 121.5
(C-1), 97.6 (C-2), 121.5 (C-3), 147.6 (C-4),
132.8 (C-5), 103.5 (C-6), 57.1 (3-0OCH,) , 56.2
(5-0CH,) . DL % 53k [19] i A —
B, B IZALE YN springaldehyde

AW 15 W EkAE, ESI-MS m/z: 441.237 4
[M+Na]",'"H-NMR (CDCl,, 600 MHz) &: 6.71
(4H, s, H-2, 6, 2', 6'), 4.86 (2H, d, J=5.2
Hz, H-7, 7'), 4.32 (2H, dd, J=11.8, 5.2 Hz, H-
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9b, 9'b), 3.91 (2H, m, H-9a, 9'a), 3.76 (12H,
s, 3, 3,5, 5-0CH,), 3.28 (2H, m, H-8,
8');”C-NMR (CDCl,, 150 MHz) &: 141.5 (C-1),
105.9 (C-2), 151.8 (C-3), 133.6 (C-4), 151.8
(C-5), 103.1 (C-6), 88.6 (C-7), 55.2 (C-8),
71.4 (C-9), 141.5 (C-1"), 105.9 (C-2"), 151.8
(C-3"), 133.6 (C-4'), 151.8 (C-5'), 103.1 (C-
6'), 88.6 (C-7'), 55.2 (C-8'), 71.4 (C-9'), 55.2
(3, 3", 5, 5-0CH,) . DA 8530k [19] il
FA—Z, MR Z AN syringaresinol ,

&Y 16, HAaB N, ESI-MS m/z; 165.146 9
[M+Na]",'H-NMR (CDCl,, 600 MHz) &: 7.76
(1H, s, H-6), 2.31 (3H, s, H-7);"” C-NMR
(CDCl,, 150 MHz) &; 123.5 (C-1), 141.6 (C-2),
135.8 (C-3), 156.4 (C-4), 143.1 (C-5), 136.5
(C-6), 15.3 (C-7), VA LEda 530k [20] il
A, MEEEZEYN S5-oxymaltol

k& 17. B @R Y, ESIMS m/z.
293.038 4 [M+Na]*,'"H-NMR (CDCI,, 600 MHz)
8:3.71 (1H, dd, J=11.8, 5.2 Hz, H-5), 2.04
(3H, s, H-10), 1.91 (3H, s, H-11), 1.63 (1H,
m, H-6b), 1.51 (1H, m, H-6a), 1.36 (2H, m,
H-8), 1.27 (2H, m, H-7), 1.05 (3H, t, J=7.2
Hz, H-9) ;" C-NMR (CDClL,, 150 MHz) & 154.2
(C-1), 123.2 (C-2), 143.6 (C-3), 107.1 (C-4),
72.5 (C-5), 30.2 (C-6), 29.1 (C-7), 24.1 (C-
8), 14.7 (C-9), 10.6 (C-10), 8.3 (C-11), VI I
BiE5cHk [21] B RAR -2, Mzt s
N schumannione ,

L&Y 18, FEHKAR, ESI-MS m/z: 410.413 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 7.73
(1H,d, J=11.8 Hz, H-4"),5.83 (1H, d, J=11.8
Hz, H-5'), 5.67 (1H, d, J=11.8 Hz, H-2), 3.95
(1H, q, J=11.8 Hz, H-3), 3.91 (1H, q, J=5.2
Hz, H-5), 3.83 (1H, q, J=5.2 Hz, H4), 3.61
(1H, ddd, J=11.8, 5.2, 2.2 Hz, H-6), 3.54
(1H, ddd, J=11.8, 5.2, 2.2 Hz, H-6);"”C-NMR
(CDCl,, 150 MHz) &: 97.1 (C-1), 85.3 (C-2),
74.6 (C-3), 70.2 (C-4), 83.1 (C-5), 61.3 (C-
6). 151.8 (C-1"), 157.6 (C-2"), 143.5 (C-3"),
132.6 (C-4'), 99.8 (C-5'), LA I %4 5 3cmk
[(22] B A -8, WX ExtkE&dDH
polybotrin .

L& 19. KA, ESI-MS m/z: 369.437 6

[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 6.31
(1H, d, J=11.8 Hz, H-6), 6.08 (1H, d, J=11.8
Hz, H-4),3.95 (1H, t, J=11.8 Hz, H-4"), 2.93
(2H, d, J=11.8 Hz, H-3), 2.81~2.73 (2H, m,
H-2'b, 6'b), 1.95 (2H, d, J=11.8 Hz, H-2),
1.82~1.79 (4H, m, H-3', 5'), 1.19 (2H, d, J=
11.8 Hz, H-2'a, 6'a);"”C-NMR (CDCIl,, 150 MHz)
5:50.2 (C-1),36.1(C-2),32.6(C-3),99.7 (C-
4),152.9 (C-5),99.4 (C-6), 13.6 (C-7), 127.3
(C-8), 137.3 (C-9), 57.2 (C-10), 31.9 (C-1'),
30.2 (C-2"), 31.2 (C-3"), 67.1 (C-4"), 31.9 (C-
5'),30.6 (C-6'), DA b#dE5Scwk [23] ik
AR—3, W IZE YA cannabispiranol ,
L& 20, 206255, ESI-MS m/z: 213.138 1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 11.36
(1H, s, 5, 8-OH), 6.95 (4H, s, H-2, 3, 6,
7);“C-NMR (CDCl,, 150 MHz) &; 163.5 (C-1),
131.6 (C-2), 135.6 (C-3), 171.9 (C-4), 153.2
(C-5), 123.5 (C-6), 132.6 (C-7), 120.6 (C-8),
113.7 (C-9), 131.9 (C-10)., VL %45 5 Cmk
[24] REFA-F, WG NS5, 8-—%
-1, 4-Z50
&Y 21 FHERA, ESI-MS m/z: 411.329 1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 7.11
(1H, d, J=11.8 Hz, H-5'), 6.93 (1H, d, J=11.8
Hz, H-2'), 6.74 (2H, s, H-2, 6), 6.63 (1H, m,
H-6"), 4.46 (1H, d, J=11.8 Hz, H-7"), 4.41
(1H, d, J=11.8 Hz, H-7), 4.23 (2H, m, H-9,
9'),3.82(9H, s, 3, 3'-OCH,), 2.94 (2H, m, H-
8, 8');"C-NMR (CDCl,, 150 MHz) &: 129.2 (C-
1), 98.5 (C-2), 137.6 (C-3), 132.1 (C-4),
146.9 (C-5), 104.1 (C-6), 86.9 (C-7), 54.1 (C-
8), 70.6 (C-9), 121.6 (C-1'), 107.3 (C-2'),
145.1 (C-3'), 144.6 (C-4'), 116.8 (C-5"), 119.3
(C-6"), 86.1 (C-7"), 54.2 (C-8'), 70.9 (C-9"),
55.3 (3, 3'-0CH,) ., VI 8 530Hk [25] kil
AR 2 B ZAEY) N medioresinol .
1b&W) 22, WEKAR, ESI-MS m/z; 323.317 2
[M+Na]",'H-NMR (CDCl,, 600 MHz) &: 6.57
(1H, d, J=11.8 Hz, H-4), 6.31 (1H, s, H-6),
6.18 (1H, s, H-8), 5.67 (1H, d, J=11.8 Hz, H-
3),5.25 (1H, m, H-3'), 5.08 (1H, m, H-7"),
2.09 (2H, m, H-2'), 2.04 (3H, s, 13'-CH,),
1.97 (2H, m, H-6'), 1.76 (2H, m, H-5'), 1. 64
2249
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(3H, s, 9-OH;), 1.61 (2H, m, H-11"), 1.59
(3H, s, 10’-OCH;), 1.52 (3H, s, 12’'-OCH,) ;“C-
NMR (CDCl,, 150 MHz) &: 93.2 (C-1), 79.1 (C-
2), 126.5 (C-3), 117.1 (C-4), 143.6 (C-5),
106.9 (C-6), 141.2 (C-7), 106.2 (C-8), 40.2
(C-1'), 23.4 (C-2"), 125.1 (C-3"), 132.6 (C-
4'), 40.3 (C-5"), 27.2 (C-6"), 123.1 (C-7"),
128.6 (C-8'), 26.1 (C-9'), 18.3 (C-10"), 17.4
(C-11"), 27.2 (C-12"), 22.4 (C-13") . D) %4
53CHR [26] HEHEA -, SMEEZLEYH
confluentin,

&9 23, WA, ESI-MS m/z: 195.243 9
[M+Na]",'H-NMR ( CDCl,, 600 MHz) §: 6.13
(1H, dd, J=11.8, 5.2 Hz, H-2), 5.23 (1H, d,
J=5.2 Hz, H-1b), 4.93 (1H, d, J=5.2 Hz, H-
la), 3.51 (1H, dd, J=11.8, 5.2 Hz, H-8b),
3.36 (1H, dd, J=11.8, 5.2 Hz, H-8a), 1.47 ~
1.23 (5H, m, H-4a, 4b, 5a, 5b, 6b), 1.19
(3H, s, 9-OCH,), 1.03 (1H, m, H-6a), 0.88
(3H, d, J=5.2 Hz, 10-0CH,) ;" C-NMR (CDCl,,
150 MHz) 8: 106.2 (C-1), 143.1 (C-2), 74.3 (C-
3), 34.1 (C-4), 22.6 (C-5), 43.1 (C-6), 36.1
(C-7), 67.3 (C-8), 29.1 (C-9), 17.3 (C-10),
DL EERE SO0k [26] i BEA —2, #EE iz
LG YR 8-hydroxy-6, 7-dihydrolinalool ,

k&Y 24, B @R Y, ESIMS m/z:
313.239 1 [ M+Na]",'"H-NMR ( CDCl,, 600 MHz)
5:5.18 (1H, dd, J=11.8, 5.2 Hz, H-1), 4.92
(1H, m, H9), 4.71 (1H, d, J=5.2 Hz, H-5),
4.53 (1H, d, J=11.8 Hz, H-6), 4.31 (1H, dd,
J=11.8, 5.2 Hz, H-3), 2.48 (1H, m, H-2a),
2.29 (1H, dd, J=11.8, 5.2 Hz, H-8b), 2.17
(1H, m, H-11), 1.96 (3H, s, H-2'), 1.87 (1H,
d, J=11.8 Hz, H-8a), 1.81 (1H, d, J=11.8 Hz,
H-2b), 1.76 (1H, m, H-7), 1.69 (3H, s, H-15),
1.61 (3H, s, H-14), 1.30 (3H, d, J=5.2 Hz, H-
13) ;”C-NMR (CDCl,, 150 MHz) §: 131.5 (C-1),
30.9 (C-2), 79.1 (C-3), 136.4 (C-4), 126.3 (C-
5), 80.3 (C-6), 44.8 (C-7), 29.1 (C-8), 79.2
(C-9), 135.1 (C-10), 39.7 (C-11), 174.2 (C-
12), 11.6 (C-13), 13.2 (C-14), 14.1 (C-15),
162.1 (C-1"), 22.3 (C-2'), 171.2 (C-3"), 21.3
(C-4") . VA% 5 3cmk [27] ol B —3,
TS 2z AL B W) M sintenin
2250

&M 25, FARAR, ESI-MS m/z; 251.264 8
[M+Na]",'H-NMR (CDCl,, 600 MHz) §: 8.05
(1H, s, H-4), 7.73 (1H, d, J=5.2 Hz, H-2"),
7.71 (1H, s, H-8), 7.13 (1H, d, J=5.2 Hz, H-
3'), 7.02 (1H, s, H-5), 6.54 (1H, dd, J=11.8,
5.2 Hz, H-10), 5.26 (1H, dd, J=11.8, 5.2 Hz,
H-11), 1.64 (3H, s, H-13), 1.61 (3H, s, H-
12) ;*C-NMR (CDCl,, 150 MHz) §: 146.2 (C-1),
157.8 (C-2), 132.6 (C-3), 142.9 (C-4), 118.6
(C-5), 123.6 (C-6), 155.1 (C-7), 100.3 (C-8),
42.3 (C-9), 142.8 (C-10), 113.1 (C-11), 28.6
(C-12), 29.1 (C-13), 142.7 (C-1'), 142.7 (C-
2'), 100.3 (C-3"), DL LH¥E 53k [28] i
FA B, B ZA YN chalepensin,

&1 26 AEEHR, ESI-MS m/z: 253.2719
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.51
(1H, d, J=11.8 Hz, H-7), 6.42 (1H, d, J=11.8
Hz, H-5), 6.19 (1H, d, J=5.2 Hz, H-4), 5.36
(1H, t, J=11.8 Hz, H-3"), 5.21 (1H, d, J=11.8
Hz, H-3), 2.23 (2H, m, H-2"), 2.09 (3H, s, 8-
CH,), 1.71 (3H, s, H-5'), 1.53 (2H, t, J=11.8
Hz, H-1'), 1.42 (3H, s, 2-CH,), 1.26 (3H, s,
H-6') ;*C-NMR (CDCl,, 150 MHz) &: 115.6 (C-
1), 79.3 (C-2), 127.3 (C-3), 123.1 (C-4),
108.3 (C-5), 149.1 (C-6), 116.5 (C-7), 125.6
(C-8),39.5 (C-1'), 23.7 (C-2"), 121.5 (C-3"),
125.6 (C-4"), 27.1 (C-5'), 19.3 (C-6'), 27.6
(2-CH,), 16.1 (8-CHy) ., LA F#Hls 5 3CHk [29]
oE AR - % WMEEZRLKED N
atractylochromene
4 ESMARTEERR
4.1 wmfparnE %30k [30] ik, HUOH
B RAW264. 7 40 L, FIE5 5= M B 2% E N
2.0x10" 4~/mL, 4ZFhF 96 FLA A, 4L 100 wL,
BT 37 CHEBITFEEFRMNIEE 24 h, W5 L2
WAk, BFLINA 100 pL BFRR R 28 vhE RS, 45
RSy B AR EE S 10, 20, 40, 80, 160, 320
pwmol/L LG 1~26, Xt BELH AN A SRR A= BRLER
K, 2 EAUMASRBA SRR, Mk
H3NES, BE 24 h, W LEWIA, BfUNA
10% CCK-8 ¥ 100 wL, %4055 0.5 h, RHEE
FRAUAE 480 nm AL E B E (OD), # AKX
(1) R R, 25RER, WEHR 10, 20,
40, 80 pmol/L B, Friffb&HXF RAW264. 7 ELI
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YRR I BARA B, RIE B LR ik B PN b
WX LPS 15589 RAW 264. 7 40l NO B ik Ay 110
S
ANMEAT 2% = [ (ODysyy — ODopyy )/

(ODyygan = OD g ) ] X 100% (1)
4.2 FEFHARN  BOTECEKBIA RAW264. 7
YN, SR IR IR E % E A 2.0x10° A~/mlL,
SERT 96 fLtkH, HfL 100 pL, WFE 24 h,
2 EIMAR RS, AR MA 1 we/mL LPS, FH
PR IMAMIVESE S | A2 AL S (PS50
J910, 20, 40, 80 wmol/L), %EfL 100 pL, 4%

WFE 24 h, B ETEW S0 pl, BT 96 fLARM, 4

LA Griess Reagent | Flll £ 50 L, k£ E

0.5 h, RJHEEARLAE 480 nm I <A 5E WO i

(A), #&2A (2) 5 NO 4l &,

GraphPad Prism Bopbita ICSOfEO

NO HIF = [ (A — Awzm )/

(Ao = Ay ) | X 100% (2)

SRR, (AW 3. 7. 12, 15 M1 22 fEHlF

i NO BRI, BA RAFRIRSN R TSR, Hh

G 22 19 1C,, S BHPE 2y EFEAHY (P>
0.05), HAtfbGW I RARIMT R TGV,

F1 BUEWIC,E (xzs, n=3)

Tab.1 IC,, values of various compounds (x+s, n=3)

L] IC5y/ (mol -L71) o] 1C5o/ (wmol -L7")

1 >80 15 47.64£0.72"
2 >80 " 16 >80 "

3 73.54+0.73 " 17 >80 "

4 >80 " 18 >80 "

5 >80 19 >80 "

6 >80 20 >80 "

7 59.43+0.70 21 >80*

8 >80" 22 13. 16+0. 69
9 >80 " 23 >80

10 >80 " 24 >80 "

1 >80" 25 >80"

12 29.38+0. 71" 26 >80 "

13 >80 " | 3= 12.35+0. 67
14 >80 "

TE: SmIRESEE HEL, © P<0.05,
5 itig
SE K.

AHIEFE T B AR T 4 B e 1 26 MEA Y,
PO E R By B AR, SRREE 2
FE, WEE TR (1~3, 6, 7, 12, 17, 22, 23,
25,26), w2 (8~11, 18), KRJFEZE (5.
15, 21), HFa &2 (13, 25), BRI (17, 20,
24) , ANE (14, 16) 5, 5ok Tl AR
kg ey, BA G A 250 R

RIEEH R PR R, FEL 4,
A RLPT A 245 B EE IR A, i 48 I
TR . 25 T I DS BUR BT R 25 30 2 DI
Ko, sk A LD gy oK A T B4R D
FURBIME, W75 — W 28 T 80 AL 19 R 98 12
N, ARFFERIL, it M A Y A
PLRENE, JLHAL AW 22 BT RIG R B E,
AT LG F 0T R B 5 25 90 W F e B 8t = 4 i Bk
Y,
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