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Chemical constituents of Chloranthus henryi and their inhibitory activity against
cervical squamous epithelial cells

CAO Ying, ZHOU Yan-yan®, ZHU Yan-li
(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 of Chloranthus henryi Hemsl. and their inhibitory activity
against cervical squamous epithelial cells. 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 inhibitory activity of obtained compounds against cervical squamous epithelial cells
SiHa was evaluated by MTT method. RESULTS
poacynose (1), multifidolglucoside (2), butylenone (3), ryeoxins (4), methoxylatifolone (5), 2, 4-di-tert-
butylphenol (6), 2, 2'-oxybis (1, 4) -di-tert-butylbenzene (7), chrysophanol (8), 3, 7-dihydroxy-5, 4’ -
dimethoxyflavone (9), 5-carbomethoxymethyl-4’ 7-dihydroxyflavone (10) , anacolosine (11), koaburaside (12),
3, 5-dihydroxy-7 4" -dimethoxyflavone (13), phlomiol (14), citrochalone (15), 3-hydroxy-1- ( 3-methoxy-4-
hydroxyphenyl ) propane-1-one ( 16 ), deacetoxylimulin (17 ), sintenin (18), 3, 5, 3-trihydroxy-7 4-
dimethoxyflavone (19), 5, 3’-dihydroxy-7, 4'-dimethoxyflavonoids (20) , medioresinol (21), lawsonicin (22),
burselignan (23), cedrusin (24), platypterophthalide (25). The IC,, value of compound 8 against SiHa cells was
(59.26+£2.71) pmol/L. CONCLUSION Compounds 1-25 are isolated from C. henryi for the first time.

Compound 8 has good inhibitory activity against cervical squamous epithelial cells SiHa.

Twenty-five compounds were isolated and identified as

KEY WORDS: Chloranthus henryi Hemsl. ; chemical constituents; isolation and identification; cervical squamous

epithelial cells; inhibitory activity
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Chloranthus henryi Hemsl. BFL T B HiBEIR [ E
Y ( HAEREFSERBE, b5 20240911)
2 EBRSHE

IRGEM 45822 18.6 kg, T 90% £ s 41
W, MR, 98 B2 3.2 ke, IR
FHHAIRE TR, KRR 3 BiAS [R5 7 2
B, DSOS AT 2 A Bk A Y (Fr. T, 319 ¢) |
LRI (Fr. 11, 276 g) FIIF T EAE U
(Fr. I, 295 ¢).

Fr. T ZrERAE 6357385, FIE C be-Pd &k i
(100 : 0~25 = 75) HREEPEML, 48 Fr. D-1~Fr. 1I-
9, Fr. T2 (13.7 g) &rEHEEIE DS, HHCD
FE-DOE g (75 0 25~25 ¢ 75) BEEFUENL, 15 Fr.
I[-2-1~Fr. 1-2-7, Fr. T-2-2 (213 mg) &R
fkaifl, M CLE-PIE LR (50 : 50) VR,
BAEEW 1 (23 mg); Fr. [-2-4 (197 mg) &
Sephadex LH-20 EMCHE /3B, I BEVEME, 10a
¥4 (21 mg) A6 (21 mg); Fr. [-2-6 (174 mg)
SRR AL e, HRCE-POE Mk (50 @ 50)
VEWE, A2 (22 mg) . Fr. 1-5 (17.2g) &
RERCHE 0% 4 85, FH R O k- DU & vk (75 « 25~
25 :75) BRIEVENL, 45 Fr. 1-5-1~Fr. 11-5-8, Fr.
1-5-2 (173 mg) ZREMRAH@ELifl, HC k-
VUSRI (50 @ 50) VR, MG T (22 mg);
Fr. 1-5-3 (163 mg) ARERH: @igkaifk, HHC
Be-PUEk (50 < 50) W, Bika® 9 (18
mg) Al 13 (24 mg); Fr. 1-5-5 (161 mg) £
Sephadex LH-20 #Ecttsres, HIWERGEN, 51ibG
Y8 (20 mg); Fr. 1-5-7 (208 mg) Zohk A o1
afifk,, MM Cbe-TUErKm (50 < 50) WM, 151k
A9 14 (26 mg), Fr. 1-8 (19.1 g) &Rk
WorE, WO -l aEwkimg (750 25~25:75)
FBRREEVEWG, 75 Fr. 11-8-1 ~ Fr. 11-8-7, Fr. 11-8-1
(156 mg) ZREMKE@REAifL, IR k- DU Sk i
(50 : 50) ML, fHEAP 19 (21 mg) F120 (27
mg); Fr. 1-8-3 (156 mg) Zfklc:igaifk, H
O hE-DU ARG (50 < 50) VR, HiEEW 15
(19 mg) F121 (19 mg); Fr. 1-8-6 (171 mg) £
Sephadex LH-20 EMCHE /3B, FHIFBEVEME, H10a
Y5 (22 mg) #1118 (25 mg); Fr. 11-8-8 (194
mg) ZhE A 6% i ik, I C k- A kg
(50 : 50) Ve, 1AW 16 (21 mg) .

Fr. W 28 fF BAE 035 40 25, H 30 C J-H B
(100 : 0~15 : 85) HEEEVEML, 75 Fr. -1~ Fr. II-8,

Fr. -1 (14.2 g) SRS, HAHC k-
i (85:15~15:85) MRREEGEME, 15 Fr. I-1-1~
Fr. I-1-6, Fr. M-1-2 (185 mg) Zo%ik A (3% 4l
fb, MFCke-HEE (50 :50) Ve, L&Y 10
(20 mg); Fr. M-1-3 (202 mg) % Sephadex LH-20
BTy Es, W BEBEN, 5% 11 (26 mg)
125 (21 mg); Fr. MM-1-4 (193 mg) ZRERA: (@
wgaifl, A CLE-HEE (50 : 50) BEME, #3fkd
P17 (26 mg), Fr. -3 (16.3 g) ZRERAE A%
I, MO RE-HEE (85: 15~15:85) MWL
i, 5 Fr. M-3-1~Fr. M-3-7, Fr. M-3-2 (196 mg)
Sk ik aif, A CE-FEE (50 : 50) Uk
B, SEEH 24 (25 mg); Fr. -3-3 (197 mg)
2% Sephadex LH-20 #E AL/ 55, W EEVERL, 5
& 3 (20 mg) F 12 (21 mg); Fr. M-3-4
(216 mg) ZhEMATE Ak alifh, 3O ke-H Bz
(50 : 50) VM, S4bEW 22 (22 mg); Fr. MI-3-5
(189 mg) ZhEMAE Ak alifh, HIEFC ke-H Bz
(50 : 50) PEWL, LAY 23 (20 mg) .
3 #HEE

&% 1. B @R Y, ESI-MS m/z:
349.213 5 [M+Na]*,'"H-NMR (CDCI,, 600 MHz)
8: 7.93 (2H, dd, J=11.9, 6.5 Hz, H-2, 6), 7.53
(1H, dd, J=11.9, 6.5 Hz, H-4), 7.46 (2H, dd,
J=11.9, 6.5 Hz, H-3, 5), 5.48 (1H, d, J=11.9
Hz, H-1'), 4.37 (1H, d, J=11.9 Hz, H-1"");"C-
NMR ( CDCl,, 150 MHz) &: 127.6 (C-1), 129.1
(C-2), 130.4 (C-3), 131.7 (C-4), 127.4 (C-5),
124.8 (C-6), 165.1 (C-7), 97.4 (C-1'), 73.6
(C-2"),78.1(C-3"),70.9 (C-4"), DL FEHEE X
Mk (6] fRIEFHA—FL, BEEE R poacynose,

EY 2. EOMA, ESI-MS m/z. 459.147 2
[M+Na]*.,'"H-NMR (CDCl,, 600 MHz) &: 6.24
(1H, brs, H-3), 6.02 (1H, brs, H-5), 4.76 (1H,
d, J=11.9 Hz, H-1"), 3.82~3.73 (2H, m, H-2"/
6"a), 3.48 (1H, dd, J=11.9, 6.5 Hz, H-6"B),
3.29~3.23 (4H, m, H-2"~5"), 1.71 (1H, m, H-
3'a), 1.42 (1H, m, H-3'B), 1.13 (3H, d, J=
11.9 Hz, H-5'), 0.94 (3H, t, J=11.2 Hz, 4'-
CH,) ;"C-NMR (CDCI,, 150 MHz) 8. 97.4 (C-1),
143.5 (C-2), 97.1 (C-3), 153.5 (C-4), 96.2 (C-
5), 153.1 (C-6), 194.5 (C-1'), 46.1 (C-2"),
27.4 (C-3"),19.4 (C-4'), 18.4 (C-5"), 97.3 (C-
1), 76.1 (C-2"), 75.4 (C-3"), 70.3 (C-4"),
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74.1 (C-5"), 59.7 (C-6"), VI FBIESCHk [7]
Wi FA—2, HU%EE N multifidolglucoside ,

b &% 3. B @R ¥, ESIMS m/z:
455.518 3 [M+Na]*,'"H-NMR (CDCl,, 600 MHz)
8: 6.31 (1H, t, J=11.9 Hz, H-12), 3.61 (1H,
dd, J=11.9, 6.5 Hz, H-22), 3.48 (3H, s, 30-
OCH,), 1.35 (3H, s, H-30), 1.26 (3H, s, H-
27), 1.17 (3H, s, H-23), 1.13 (3H, s, H-24),
0.97 (3H, s, H-26), 0.93 (3H, s, H-28);"C-
NMR (CDCl,, 150 MHz) 6: 40.1 (C-1), 35.7 (C-
2), 183.5 (C-3), 48.1 (C-4), 56.7 (C-5), 20.4
(C-6), 31.8 (C-7), 40.3 (C-8), 45.1 (C-9),
37.2 (C-10), 24.1 (C-11), 120.8 (C-12), 143.1
(C-13), 43.6 (C-14), 26.7 (C-15), 20.8 (C-
16), 39.1 (C-17), 45.6 (C-18), 40.3 (C-19),
41.7 (C-20), 37.2 (C-21), 74.6 (C-22), 25.1
(C-23), DL EEdRESCHR [8] RIEIA —F, #h
Y R ETEET

&Y 4. AR, ESI-MS m/z; 219.183 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 5.91
(1H, s, H-3), 4.28 (1H, m, H-6), 2.63 (1H,
ddd, J=11.9, 6.5, 1.8 Hz, H-7a), 1.97 (1H,
ddd, J=11.9, 6.5, 1.8 Hz, H-5a), 1.73 (3H, s,
H-8), 1.51 (1H, t, J=5.4 Hz, H-7B), 1.42 (3H,
s, H9), 1.27 (3H, s, H-10), 1.19 ( IH,
overlapped, H-58) ;"C-NMR (CDCI,, 150 MHz) §:
89.1 (C-1), 164.2 (C-2), 116.2 (C-3), 37.9 (C-
4), 48.3 (C-5), 64.1 (C-6), 49.3 (C-7), 31.4
(C-8),26.1(C9, 10), LI EHISCHEE [9] #
EHAR—F, WEENBEER,

L&Y 5. FARAK, ESI-MS m/z; 399.427 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.85
(1H, s, H-6), 5.73 (2H, s, H-2), 4.02 (3H, s,
4-OCH,), 3.91 (3H, s, 7-OCH,), 3.05 (2H, q,
J=11.9 Hz, H-2"), 1.05 (3H, t, J=11.9 Hz, H-
3');”C-NMR (CDCl,, 150 MHz) §: 97.3 (C-1),
103.5 (C-2), 124.6 (C-3), 135.3 (C-4), 124.1
(C-5), 112.5 (C-6), 141.2 (C-7), 183.2 (C-1"),
37.1 (C-2"), 15.3 (C-3"), 59.1 (4-OCH,), 58.3
(7-0CH,) ., DL E5k#ls 5 3CHk [10] i B4R —
H, U A methoxylatifolone

a6, EEOMAK, ESI-MS m/z: 229.514 3
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.41
(1H, d, J=11.9 Hz, H-3), 6.95 (1H, dd, J=

1918

11.9, 6.5 Hz, H-5), 6.54 (1H, d, J=6.5 Hz, H-
6), 1.53 (9H, s, H-12~14), 1.41 (9H, s, H-8~
10) ;”C-NMR (CDCl,, 150 MHz) &: 146.8 (C-1),
142.9 (C-2), 118.6 (C-3), 127.8 (C-4), 131.7
(C-5), 132.9 (C-6), 35.2 (C-7), 32.7 (C-8~
10), 35.1 (C-11), 30.7 (C-12~14) , VI E8RS
SCHK [11] #aBEREA -8, BEE Rl 2, 4- 28T
FEOR W

& 7. A5, ESI-MS m/z; 417.043 7
[M+Na]*,'H-NMR (CDClL,, 600 MHz) &: 7.61
(2H, d, J=11.9 Hz, H-6, 6'), 7.45 (2H, d, J=
11.9 Hz, H-3, 3'), 6.95 (2H, dd, J=11.9, 6.5
Hz, H-5, 5'), 1.41 (18H, s, H-8~10, 8 ~10"),
1.32 (18H, s, H-12 ~ 14, 12’ ~ 14");" C-NMR
(CDCl,, 150 MHz) &: 131.5 (C-1), 151.7 (C-2),
113.8 (C-3, 3'), 139.1 (C-4), 125.9 (C-5, 5'),
127.9 (C-6), 36.1 (C-7), 32.4 (C-8~10, 8 ~
10'), 35.1 (C-11), 31.8 (C-12~14, 12' ~14"),
131.5 (C-1'), 151.7 (C-2'), 139.1 (C-4"), 127.9
(C-6'),36.1 (C-7"), 35.1 (C-11"), VA F%iimS
SCHR [12] fRIEEEA—F, e R 2, 2 -oxybis
(1, 4) -di-tert-butylbenzene

& 8. EEOKAK, ESI-MS m/z: 277.137 5
[M+Na]*,'H-NMR (CDCl,, 600 MHz) §: 11.62
(1H, s, 8-OH), 11.19 (1H, s, 1-OH) , 7.58 (1H,
d, J=11.9 Hz, H-7), 7.51 (1H, d, J=11.9 Hz,
H-5), 7.37 (1H, s, H-4), 7.43 (1H, t, J=6.5
Hz, H-6), 6.73 (1H, s, H-2), 2.36 (3H, s, 3-
OCH,) ; "C-NMR (CDCI,, 150 MHz) 8. 153.6 (C-
1), 121.7 (C-2), 151.3 (C-3), 116.5 (C-4),
116.5 (C-5), 138.2 (C-6), 123.1 (C-7), 154.6
(C-8), 176.5 (C-9), 170.5 (C-10), 131.6 (C-
11), 132.8 (C-12), 114.5 (C-13), 22.6 (3-
OCH;) . VI E%Hs 5 3Cmk [13] il B A — 2,
Tl 48 %€ A chrysophanol ,

9. wEOKAR, ESI-MS m/z; 337.586 3
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) 6. 11.97
(IH, s, 7-OH), 8, 16 (2H, d, J=11.9 Hz, H-2',
6'),8.03 (2H, d, J=11.9 Hz, H-3", 5'), 6.87
(1H, d, J=6.5 Hz, H-8), 6.53 (1H, d, J=6.5
Hz, H-6), 3.76 (3H, s, 5-OCH,), 3.52 (3H, s,
4'-0CH,) ;" C-NMR ( CDCl,, 150 MHz) & 124.7
(C-1), 153.1 (C-2), 128.6 (C-3), 158.9 (C-4),
154.1 (C-5), 99.3 (C-6), 162.5 (C-7), 94.1 (C-
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8), 157.3 (C-9), 102.6 (C-10), 119.5 (C-1),
131.2 (C-2"), 116.1 (C-3"), 163.8 (C-4"), 113.8
(C-5"), 127.6 (C-6"), LhFEES53CHR [14] 4k
WHA—F, MEEN3, 7- 55, 4 H 4
LB

&Y 10, EOKA, ESI-MS m/z; 359.417 3
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 9.73
(1H, s, 4’-0H), 9.52 (1H, s, 7-OH), 7.51 (2H,
d, J=11.9 Hz, H-2', 6'), 6.81 (2H, d, J=6.5
Hz, H-3', 5'), 6.73 (1H, s, H-8), 6.42 (1H, s,
H-3), 6.35 (1H, s, H-6), 3.86 (2H, s, H-11),
3.61 (3H, s, 12-OCH,);" C-NMR ( CDCl,, 150
MHz) 8. 132.6 (C-1), 141.6 (C-2), 102.8 (C-
3), 173.8 (C-4), 135.3 (C-5), 109.2 (C-6),
154.6 (C-7), 97.2 (C-8), 57.8 (C-9), 107.5 (C-
10), 38.4 (C-11), 164.5 (C-12), 135.6 (C-1'),
117.2 (C-2', 6'), 113.5 (C-3", 5'), 113.8 (C-
4'), 50.7 (12-OCHy, . DA 846 53k [15] 4
EFEAR—F, %N 5-carbomethoxymethyl-4', 7-
dihydroxyflavone ,

&Y 11, BHEEKAR, ESI-MS m/z: 261.217 3
[M+Na]*,'H-NMR (CDCl,, 600 MHz) &: 6.65
(2H, d, J=6.5 Hz, H-2), 5.91 (2H, d, J=11.9
Hz, H-3), 2.53 (2H, t, J=6.5 Hz, H-12), 2.37
(2H, dt, J=11.9, 6.5 Hz, H-6), 1.41 ~1.36
(8H, m, H-8~11), 121.00 (2H, q, J=6.5 Hz,
H-7) ;" C-NMR (CDCl,, 150 MHz) &; 153.6 (C-
1), 121.9 (C-2), 115.8 (C-3), 79.1 (C-4), 97.6
(C-5), 23.9 (C-6), 29.6 (C-7), 30.7 (C-8),
31.2 (C-9), 32.6 (C-10), 27.4 (C-11), 35.1 (C-
12), 176.3 (C-13), LA L5 3cHk [16] fiRiE
FAR—F, B RE N anacolosine

&M 12, HEMR, ESI-MS m/z: 355.437 9
[M+Na]*,'H-NMR (CDCl,, 600 MHz) &: 5.82
(2H, s, H-2, 6), 4.71 (1H, d, J=11.9 Hz, H-
1'),3.92 (1H, brd, J=11.9, 6.5 Hz, H-6'a),
3.56 (6H, s, 3, 5-OCH,), 3.42 (1H, dd, J=
11.9, 6.5 Hz, H-6' B), 3.47 ~ 3.39 (3H,
overlapped, H-2", 4', 5"), 3.08 (1H, m, H-3");
“C-NMR (CDCl,, 150 MHz) §: 142.5 (C-1), 91.5
(C-2), 151.5 (C-3), 131.4 (C-4), 151.5 (C-5),
91.5 (C-6), 97.8 (C-1"), 74.1 (C-2"), 79.3 (C-
3'), 68.5 (C-4'), 76.4 (C-5"), 61.2 (C-6"),
55.2 (2-OCH;) . VL FEIE STk [17] i FeA

—3, WEE N koaburaside

&M 13, BERAR, ESI-MS m/z: 337.211 3
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) &: 12.53
(1H, s, 3-OH), 11.76 (1H, s, 5-OH) , 7.53 (2H,
d, J=8.8 Hz, H-2', 6'), 6.81 (1H, d, J=6.5
Hz, H-8), 6.42 (2H, d, J=6.5 Hz, H-3'/5"),
6.31 (1H, d, J=6.5 Hz, H-6), 3.72 (3H, s, 7-
OCH,), 3.25 (3H, s, 4'-OCH,, ; “"C-NMR (CDCl,,
150 MHz) 6: 131.5 (C-1), 151.3 (C-2), 130.8
(C-3), 176.5 (C-4), 147.1 (C-5), 100.2 (C-6),
158.2 (C-7), 94.3 (C-8), 152.6 (C-9), 94.6 (C-
10), 124.2 (C-1"), 125.3 (C-2"), 114.2 (C-3"),
14.6 (C-4"), 121.6 (C-5'), 122.5 (C-6'), UL I
AR5k (18] MIBFA 3, e h 3, 5-
TRRIT 4 - BRI

&Y 14, FHERA, ESI-MS m/z: 361.182 3
[M+Na]*,'H-NMR (CDCl,, 600 MHz) &: 7.5I
(1H, s, H-3), 5.93 (1H, s, H-1), 4.72 (1H, d,
J=6.5Hz, H-1'), 3.84 (1H, d, J=6.5 Hz, H-7),
3.75 (1H, d, J=11.9, 6.5 Hz, H-6'a), 3.68
(1H, s, H-6), 3.51 (1H, dd, J=11.9, 6.5 Hz,
H-6'B), 3.26 (1H, d, J=6.5 Hz, H-5), 3.17
(1H, m, H-4"), 3.12 (1H, m, H-3"), 3.03 (IH,
t, J=11.9, 6.5 Hz, H-2'), 2.37 (1H, s, H-9),
0.97 (3H, s, H-10) ;"C-NMR (CDCl,, 150 MHz)
8: 92.7 (C-1), 127.3 (C-2), 143.2 (C-3), 111.7
(C-4), 67.1 (C-5), 75.3 (C-6), 82.6 (C-7),
79.1 (C-8), 56.2 (C-9), 27.5 (C-10), 153.4 (C-
11), 99.5 (C-1"), 72.4 (C-2'), 75.1 (C-3"),
71.6 (C-4"), 76.3 (C-5"), 61.9 (C-6'), UL %k
PS5 cwk [19] B A —%, HEEN
phlomiol .

a5, EEMAR, ESI-MS m/z; 294.143 8
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.63
(1H, d, J=11.9 Hz, H-la), 7.32 (2H, d, J=6.5
Hz, H-2, 6), 7.21 (1H, d, J=11.9 Hz, H-1B),
6.71 (2H, d, J=11.9 Hz, H-3, 5), 5.73 (2H,
brs, H-3", 5');" C-NMR (CDCl,, 150 MHz) §:
113.5 (C-1), 126.7 (C-2, 6), 113.4 (C-3, 5),
158.1 (C-4), 105.1 (C-1'), 151.6 (C-2", 6),
93.6 (C-3", 5'), 143.2 (C-4"), VL %5 ek
[20] fRaEHEA 2L, B E hH A B

L& 16, BEEHR, ESI-MS m/z; 219.135 8
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.67
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(1H, dd, J=11.9, 6.5 Hz, H-6), 7.61 (1H, d,
J=11.9 Hz, H-2), 6.74 (1H, d, J=6.5 Hz, H-
5), 4.01 (3H, s, 3-OCH,), 3.86 (2H, t, J=11.9
Hz, H-9) ;" C-NMR (CDCl,, 150 MHz) &: 128.3
(C-1), 106.9 (C-2), 151.6 (C-3), 146.9 (C-4),
107.3 (C-5), 121.8 (C-6), 178.3 (C-7), 42.6
(C-8), 59.1 (C-9), 56.2 (3-OCH,), VA F¥EYS
SCHk [21] GEREA -2, WEE N 3-FRIE-1-
(3-HR S -4 3083 ) N JE- 1,

L& 17, AEKAE, ESI-MS m/z: 269. 137 6
[M+Na]*.,'H-NMR (CDCl,, 600 MHz) &: 5.74
(1H, t, J=11.9 Hz, H-3), 3.46 (1H, t, J=6.5
Hz, H-6), 3.37 (1H, d, J=11.9 Hz, H-5), 2.51
(3H, s, H-14),2.43 (1H, d, J=11.9 Hz, H-9a) ,
2.28 (1H, dd, J=11.9, 6.5 Hz, H-9B), 2.19
(3H, s, H-15), 2.13 (1H, dd, J=11.9, 6.5 Hz,
H-11), 1.97 (1H, m, H-88), 1.85 (1H, m, H-
7), 1.43 (1H, m, H-8a), 1.36 (3H, d, J=11.9
Hz, H-13) ;" C-NMR (CDCl,, 150 MHz) &; 127.3
(C-1), 185.3 (C-2), 141.3 (C-3), 165.3 (C-4),
53.1 (C-5), 85.1 (C-6), 57.3 (C-7), 25.9 (C-
8), 38.3 (C-9), 142.1 (C-10), 39.5 (C-11),
163.2 (C-12), 15.1 (C-13), 20.3 (C-14), 21.6
(C-15), VA L%l 530k [22] il 54k — 2,
W e R ARG

k&% 18, 1 @l R ¥, ESI-MS m/z.
373.216 8 [M+Na]*,'"H-NMR ( CDCI,, 600 MHz)
8: 5.13 (1H, dd, J=11.9, 6.5 Hz, H-1), 4.92
(1H, m, H-9), 4.57 (1H, d, J=11.9 Hz, H-5),
4.36 (1H, d, J=6.5 Hz, H-6), 4.17 (1H, dd, J=
11.9, 6.5 Hz, H-3), 2.43 (1H, m, H-2a), 2.15
(1H, dd, J=11.9, 6.5 Hz, H-88), 2.02 (1H, m,
H-11), 1.94 (3H, s, H-2'), 1.87 (1H, d, J=
11.9 Hz, H-8a), 1.81 (1H, d, J=11.5 Hz, H-
2B), 1.76 (1H, m, H-7), 1.68 (3H, s, H-15),
1.43 (3H, s, H-14), 1.31 (3H, d, J=11.9 Hz,
H-13) ;“C-NMR (CDCl,, 150 MHz) &: 124.3 (C-
1), 32.7 (C-2),79.1 (C-3), 136.8 (C-4), 126.1
(C-5), 80.3 (C-6), 47.1 (C-7), 31.5 (C-8),
79.1 (C-9), 126.7 (C-10), 39.2 (C-11), 163.5
(C-12), 11.7 (C-13), 12.6 (C-14), 14.1 (C-
15), 153.6 (C-1"), 22.3 (C-2'), 157.3 (C-3"),
21.6 (C-4"), VI E¥E 530k [23] fRiEEEA—
B, WEE N sintenin,

1920

LAY 19, BEEHAR, ESI-MS m/z: 349.243 5
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.71
(1H, dd, J=11.9, 6.5 Hz, H-6), 7.58 (1H, d,
J=6.5Hz, H-2), 6.91 (1H, d, J=11.9 Hz, H-
5),6.09 (1H, d, J=6.5 Hz, H-8), 6.42 (1H, d,
J=6.5 Hz, H-10), 4.06 (3H, s, 4-OCH;), 3.85
(3H, s, 7-OCH,) ;"C-NMR (CDCI,, 150 MHz) §:
118.3 (C-1), 115.3 (C-2), 138.2 (C-3), 142.6
(C-4), 108.5 (C-5), 97.5 (C-6), 153.9 (C-7),
143.5 (C-8), 151.8 (C-9), 106.2 (C-10), 124.3
(C-1"), 95.1 (C-2"), 141.3 (C-3"), 168.5 (C-
4"y, 154.6 (C-5'), 59.2 (3-0CH,), VI %di5
CHR [24] HOEHEA -, BEER 3, 5, 3=
FRI-T, 4 HUE SRR,

&M 20, BEABA, ESI-MS m/z: 337.103 4
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) &: 11.65
(1H, d, J=6.5 Hz, 5-OH), 9.53 (1H, s, 3'-
OH), 7.62 (1H, J=11.9, 6.5 Hz, H-6"), 7.52
(1H, t, J=6.5 Hz, H-2"), 6.82 (1H, d, J=11.9
Hz, H-5'), 6.75 (1H, d, J=6.5 Hz, H-3), 6.53
(1H, t, J=6.5 Hz, H-8), 6.28 (1H, t, J=6.5
Hz, H-6);"” C-NMR (CDCl,, 150 MHz) &: 131.7
(C-1), 154.2 (C-2), 98.6 (C-3), 173.5 (C-4),
157.2 (C-5), 100.2 (C-6), 143.6 (C-7), 93.8
(C-8), 146.2 (C-9), 106.2 (C-10), 123.5 (C-
1), 112.8 (C-2'), 144.3 (C-3"), 149.2 (C-4"),
121.6 (C-5'), 127.2 (C-6'), 55.7 (7-OCH,),
55.1 (4’-0CH;) ., DA %l 5 3cmk [25] il 2%
A—5, WEERS, 3BT 4R
H

tb&w 21, EENA, ESI-MS m/z: 411.262 7
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.02
(1H, d, J=11.9 Hz, H-2), 6.91 (1H, d, J=11.9
Hz, H-5), 6.76 (1H, dd, J=11.9, 6.5 Hz, H-6) ,
6.53 (2H, s, H-2', 6'),4.69 (2H, m, H-7, 7'),
4.31 (4H, m, H,-9, 9'), 3.92 (6H, s, 3', 5'-
OCH,), 3.76 (3H, s, 3-OCH,), 3.05 (2H, m, H-
8, 8');”C-NMR (CDCl,, 150 MHz) &: 131.5 (C-
1), 103.5 (C-2), 137.6 (C-3), 145.2 (C-4),
114.7 (C-5), 113.5 (C-6), 88.6 (C-7), 59.1 (C-
8), 73.1 (C-9), 134.1 (C-1"), 103.7 (C-2"),
126.5 (C-3"), 118.6 (C-4'), 139.5 (C-5"), 56.7
(3-0CH,), 56.2 (3', 5'-OCH,) ., VL %53k
[26] HMIEFEAR—F, SN medioresinol ,
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k& W 22, & @R Y, ESI-MS m/z.
383.135 4 [M+Na]*,'"H-NMR (CDCI,, 600 MHz)
8. 7.03 (1H, d, J=11.9 Hz, H-2"), 6.82 (1H,
d, J=11.9 Hz, H-5"), 6.72 (1H, dd, J=11.9,
6.5 Hz, H-6'), 6.62 (2H, s, H-4, 7),5.43 (1H,
d, J=11.9 Hz, H-2), 3.92 (3H, s, 6-OCH,),
3.85~3.74 (2H, m, H-3B), 3.69 (3H, s, 3'-
OCH,), 3.51 (1H, m, H-3), 3.63 (2H, t, J=
11.9 Hz, H-3""), 2.72 (2H, t, J=11.9 Hz, H-
1), 1.93 (2H, m, H-2"") ;" C-NMR (CDCl,, 150
MHz) 8: 125.6 (C-1), 91.6 (C-2), 57.6 (C-3),
15.6 (C-4), 137.2 (C-5), 136.8 (C-6), 124.6
(C-7), 136.2 (C-1'), 97.6 (C-2'), 128.3 (C-
3'), 131.6 (C-4"), 112.9 (C-5"), 107.6 (C-6"),
32.9 (C-1'"), 33.1 (C-2""), 63.5 (C-3""), 55.7
(6-0CH,), 55.9 (3'-OCH,)., DL L #¥E5 Ck
[27] HGEFEAR—F, SE N lawsonicin,

&9 23, HEMK, ESI-MS m/z: 383.143 8
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.05
(1H, d, J=6.5 Hz, H-2"), 6.83 (1H, s, H-2),
6.72 (1H, d, J=11.9 Hz, H-5"), 6.46 (1H, s, H-
6), 6.37 (1H, dd, J=11.9, 6.50 Hz, H-6") , 4. 17
(1H, d, J=11.9 Hz, H-7"), 3.82 (3H, s, 3-
OCH,), 3.76 (3H, s, 3'-OCH,), 3.54 (2H, dd,
J=11.9, 6.5 Hz, H-9), 3.42 (1H, dd, J=11.9,
6.5 Hz, H-9'a), 3.06 (1H, dd, J=11.9, 6.5 Hz,
H-7a), 3.02 (1H, dd, J=11.9, 6.5 Hz, H-9'B),
2.84 (1H, dd, J=11.9, 6.5 Hz, H-7B), 2.16
(2H, m, H-8, 8');”C-NMR (CDCl,, 150 MHz) &
116.5 (C-1), 107.3 (C-2), 143.1 (C-3), 137.6
(C-4), 116.2 (C-5), 132.6 (C-6), 32.6 (C-7),
33.8 (C-8), 63.6 (C-9), 136.1 (C-1"), 114.5
(C-2"), 145.3 (C-3"), 143.8 (C-4'), 113.1 (C-
5'), 123.8 (C-6'), 42.8 (C-7"), 44.6 (C-8'),
61.3 (C-9'), 55.1 (3, 3’-0CH,) . UL F%lE5 ¢
Bk [28] IAFEA—Z, BTN burselignan,

&Y 24, BEEMA, ESI-MS m/z: 369.127 5
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.06
(1H, d, J=11.9 Hz, H-2), 6.92 (1H, dd, J=
11.9, 6.5 Hz, H-6), 6.81 (1H, d, J=6.5 Hz, H-
5), 6.42 (1H, brs, H-2"), 6.36 (1H, brs, H-6') ,
5.53 (1H, d, J=11.9 Hz, H-7), 3.57 (1H, m, H-
8), 3.46 (1H, dd, J=11.9, 6.5 Hz, H-9B), 3.37
(1H, m, H9a), 2.46 (2H, t, J=11.9 Hz, 7'-

CH,), 1.91 ~1.78 (2H, m, 8'-CH,) ;" C-NMR
(CDCl,, 150 MHz) &; 131.7 (C-1), 108.5 (C-2),
151.2 (C-3), 141.6 (C-4), 114.5 (C-5), 120.3
(C-6), 89.1 (C-7), 56.2 (C-8), 64.9 (C-9),
130.2 (C-1'), 117.3 (C-2'), 141.5 (C-3"), 144.3
(C-4"), 135.1 (C-5'), 116.4 (C-6"), 36.2 (C-
7'), 33.5 (C-8'), 64.1 (C-9") . VL F¥#E 530k
[29] HRIEFEA—I, WEEN cedrusin,

k&M 25, #EEOHMA, ESI-MS m/z: 255.342 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.35
(1H, s, H-6), 5.41 (1H, dd, J=11.9, 6.5 Hz,
H-9), 5.13 (1H, s, H-3), 5.02 (1H, s, H-11B),
4.85 (1H, s, H-11a), 3.56 (1H, dd, J=11.9,
6.5 Hz, H-8), 1.83 (3H, s, H-12);"” C-NMR
(CDCl,, 150 MHz) &: 152.6 (C-1), 136.5 (C-2),
68.6 (C-3), 113.1 (C-4), 165.3 (C-5), 96.1 (C-
6), 150.3 (C-7), 31.7 (C-8), 89.3 (C-9), 142.6
(C-10), 113.1 (C-11), 18.6 (C-12), VI E¥HES
SCHER O[30 ] kol A — B, MK ER
platypterophthalide,

4 FEIMEIR R AEEIMEEEFR

SR MTT 325 PR A Wt 7 5 etk iz
Ui SiHa PRSP HIEPE, LLSSAZBEAE Ry BH X
B U F X B K IR SiHa 4L (%5 8%
10* 4~/mL) , #e8fL 100 pL 28T 96 fLA, %EfL
W3ANELL, T 37 CFHFE 24 h, T HHMA
100 pL S0 LAEAEY 1~25 (HRFEEN S5, 25, 50,
100, 200 wmol/L), 4¥ZiHi3% 24 h J, fIA 20 pL
MTT #EATYL 0 7E 520 nm P AL 5E WO RE 3
FACE PR BAN IR (1C,) .

G ka1, 5. 8, 14, 18, 23 X SiHa
YA B PG, ik A4 8 XF SiHa 40
Ji A 0 TR Pk f R, IC, fHOM (59.26 £2.71)
pmol/L, oAb Ak & WA W B I (% 40 il s
(1C4>200 pwmol/L), WFE 1,

5 it

A ST M T 4 S8 2= R ERY vh o B E AR 3
25 MEEY, YO E O T 4 3 21 T B AR 3
TS S B W E M AR 2E (1, 2, 3,
5), ®EZE (9, 10, 13, 15, 19, 20), KIEHR
2 (21, 22, 23, 24, 25) &, ARG RSH
FEXT 42 S 2% I8 Bk 2 143 AR 58 R 3 S AR — 30
RS T AR | EmER AN R KRR
Y B AL 5. SiHa 20 i f% B 2 DT SR R
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F1 BWEWS SiHa HIEHHIIEIEY (Xxs, n=3)

Tab.1 Inhibitory activity of various compounds against
SiHa cells (x+s, n=3)
AW 1Cy/(pmol-L ) || AW 1Cy/(pmol-L )

1 141.56+3.26" 14 115.69+3.08 "
2 216.72+3.84" 15 203.58+3.72"
3 254.28+4.13" 16 274.39+3.95"
4 352.43+4.06" 17 246.28+3.85"
5 95.69+2. 86" 18 175.57+4.28 "
6 243.59+3.75" 19 207.69+3.36 "
7 315.28+4. 18" 20 384.26+4.21"
8 59.26+2.71 21 232.68+3.93"
9 229.84+3.83" 22 371.28+4.23"
10 265.39+3.84" 23 124.56+3. 14"
11 271.26+3.75" 24 243.85+3.92°
12 251.85+3.86" 25 228.31+4.09"
13 319.27+4.05” B 53.25+2.58
i SRR, * P<0.05,

FAEBRR AN L PR DIRR T 5 o AR 3], At
FENE SR AN, AR R, e
8 XF SiHa 4fi il B AT RA4FHYMEI &, & 175t
G AL R, RO BUE SUE B2 T
K —EST%

S 3k
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