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Chemical constituents from roots of Chloranthus serratus
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Abstract: Objective To study chemical constituents contained in the ethanol extracts from the roots of Chloranthus serratus.
Methods Fifteen compounds were separated from the roots of M. serratus by using various chromatographic techniques. Results
Their structures were identified on the basis of physicochemical properties and spectral data as 1a,9a-dihydroxy-8,12-expoxy-
eudesma-4,7,11-trien-6-one (1), 1B,5a-guaiane-4p,10a-diol-6-one (2), zedoalactone E (3), multistalactone C (4), 1B,8p-dihydroxy-
eudesman-3,7(11)-dien-8a,12-olide (5), 1pB,8p-dihydroxy- eudesman-4(15),7(11)-dien-8a,12 olide (6), sobrerol (7), umbelliferone (8),
isofraxidin (9), 5-methoxy-6,7-methylene-dioxy coumarin (10), trans-N-p-coumaroyl tyramine (11), N-trans-feruloyl tyramin (12),
N-cis-feruloyl tyramin (13), catechin (14), and 7-hydroxy-5,8-dimethoxyflavanone (15). Conclusion Compounds 2, 5—7, 10, 14 an
15 are obtained from the plants of Chloranthus Sw. for the first time, and compounds 1, 3, and 4 are isolated from C. serratus for the
first time.

Key words: Chloranthus serratus (Thunb.) Roem et Schult; Chloranthus Sw.; 1B,50-guaiane-4,10a-diol-6-one; sobrerol; catechin

N Chloranthus serratus (Thunb.) Roem et WA, ORI BondSE 2 @M B & 15 Fis .
Schult 443 2%} (Chloranthaceae) 432 JE i, 5Pk AL, HUHEE, BIRKFEL
Chloranthus Sw. 164, UMBAT AL, EKTH MR AP0 CRE 2R
$k 280~1 800 m FJ LA FIRIEHAL A LA RIL R AR 15 MEEH), 3%E N 1a,90-— FEHE-
N, A TR 22 B, WD, W e Eg st 8 12- BRI -4,7,11- = 4-6-] (10,9a-dihydroxy-
HAA RIS £RUESE. HIERESDIRL, % 8,12-expoxy-eudesma-4,7,11-trien-6-one, 1)+ 1B,50-
R TaIr BTt . KRBIERE . oeEihes. &Ik @EIK-4B,100- —F-6-Hi (1B,5a-guaiane-48,10a-
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diol-6-one, 2). zedoalactone A (3). multistalactone
C (4). 1B,8B-—FIL-Fitr-3,7(11)- -8, 12- N I
[1B,8B-dihydroxy-eudesman-3,7(11)-dien-8a,12-olide,
5] 1B,8B- FEHE-KEIT-4(15),7(11)- " 4-80, 12- P i
[1B,8B-dihydroxy-eudesman-4(15),7(11)-dien-8a,12-
olide, 6]. /K& JEEE (sobrerol, 7). JEAE Mg
(umbelliferone, 8). SFMEZIE (isofraxidin, 9). 5-
AR 26 -6,7- W H 41 356 % ( 5-methoxy-6,7-
methylene-dioxycoumarin, 10). N-p- 7 & Bt ¥ i%
(trans-N-p-coumaroyl tyramine, 11). N-Jxz-Fi%{
WEILR& % (N-trans-feruloyl tyramin, 12). N-Jlii-
P BRI IL F % (N-cis-feruloyl tyramin, 13). JLAY R
(catechin, 14). 7-F%JE-5,8- = F 40 Kk — &0 BT
(7-hydroxy-5,8-dimethoxyflavanone, 15). (L&) 2.
5~7. 10, 14. 15 N H RN =B 7 B 5
2, B 3. 4 HERNZEY RS
1 XFES5HH

Agilent 1100 F %1 LC/MSD Trap-SL %! i i 4% ;
INOVA-400. INOVA-500 #Z 34X (SE[H Varian
W] WEROTERENR GFosq AT (15 I RERS IS N
S )77 s D101 B LI AR I A R
T TA R AR A= PSSR Sephadex LH-20
“A Pharmacia A ] 7™ ity s Buchi R-205 Y g% 7% R AN
HR R L34 (Buchi Gradient Former B-687, RP
Cig» 43~60 um, Pharmacia A7) Agilent 1100 FI
Shimadzu LC-6AD = 0 AH (X (YMC 2w
PackODS-A C g #ill 454, 250 mmX20 mm, 5 pm);
Jit IR 229 A o3 B 4l s (5 2

ZiMF 2012 4F 10 AR AETPYMZK, diTibHh
BR 24 K 2 SRR A 7 N SR AR SR 2w )
M\ Chloranthus serratus (Thunb.) Roem et Schult,
FEAERRAS (20121016) TRAF TP R 25 K EFR A S
2 RBSSE

TR S AR 4 kg, B 95% SBE NI B4
W3 K, BER 2 ho SEIBORIHH MDROE 7145 25 B
268 g. MWUERE BT 1Lk, sr il At 5
Pi+ BER LR 1E T REAEI 4 I, BEK 500 mL, Jik
Hs [P )5 49 200 w200 (18.5 g) AT AR
A (153 @) B OB (153 @), 1T
R (323 g) RUKMHAL (572 ¢).

SOIFERY) (153 @) GREKECTE, LU k-
B 4G (20 010 © 1) BREEZEMG, 453 10 A4
Iy A~TJ. 405y F(15.6 g) 2 D101 ALK FLI i (30%.

50%- 70%- 100% HEE) Yeli, 1430 4 MLH5 Fi~
Fy, F3 (4.5 g) % ODS 737l I E-7K (40%- 50%.
60%- 70%F1 100%), 3% F3,~Fseo F3p (1.65 )
2o IR & CREE-ZK I mshAD, 138 Fap~
Fipgo Faps ZHIS WA ERE (25%405) 05, 153
A1 (52mg)s 2 (22mg) 3 (1.3 mg); Fas
S WAR A (45% D 35, 32 EY 4
(10.2 mg) A1 5 (3.5 mg), Fayy £ WA 01 (25%
N e, HEAEY 6 (3.3 mg). 7 (2.5mg).
Mo H(12.3 g) % D101 BURFLR I CHEE-7K 30%-
50%- 70%- 100%) Leflit, 193] 4 45 Hi~
Hyo Hy (432 g) S RiARS %% CHEE-ZK A 3]
), 153 Hay~Hypo Hye (1.21 g) % Sephadex LH-20,
FFENH 73 Hoper~Haess Hoer ZHIA AR (18% 4
) B, BEEY 8 (3 mg). 9 (1.8mg). 10
(2.2mg); Haes &I MAH A (35%FEE) 40,
AW 11 (24 mg).12(6.3 mg) 1 13(3.5 mg),
Hoyg Z 1WA 38 (18%ZJ1E) 7388, 3581k &d)
14 (3.5mg). 15 (1.5 mg).

3 ST

twEW 1. AR, 57N CisHigOs)
ESI-MS m/z: 285 [M+Na]". 'H-NMR (400 MHz,
DMSO-dq) 0: 4.22 (1H, m, H-1), 2.25 (1H, m, H-2a),
2.20 (1H, m, H-2p), 1.55 (1H, m, H-3a), 1.63 (1H, m,
H-3p), 4.42 (1H, d, J = 6.8 Hz, H-9), 7.48 (1H, s,
H-12), 2.14 (3H, s, 13-CH;), 1.97 (3H, s, 14-CH;),
0.85 (3H, s, 15-CH3); "“C-NMR (125 MHz, DMSO-dj)
5. 66.2 (C-1), 33.6 (C-2), 25.9 (C-3), 148.3 (C-4),
132.6 (C-5), 186.7 (C-6), 119.4 (C-7), 165.2 (C-8),
65.5 (C-9), 47.0 (C-10), 118.6 (C-11), 140.5 (C-12),
9.1 (C-13),22.5 (C-14), 19.5 (C-15). LA_ % 55 Sk
PRIEFEA S, WSEA 1 N 10,90- - FR -
8, 12-FR 48 e -4,7,11- = 475-6-1i .

e 2. AEBAK, 5T CisHyO0s,
ESI-MS m/z: 277 [M+Na]". 'H-NMR (400 MHz,
DMSO-ds) d: 2.71 (1H, m, H-1), 1.13 (1H, m, H-2a),
1.60 (1H, m, H-2p), 1.86 (1H, m, H-3a), 1.50 (1H, m,
H-3B), 2.96 (1H, brd, J = 8.0 Hz, H-5), 2.66 (1H, dd,
J=10.4, 8.8 Hz, H-7), 1.74 (1H, m, H-80), 0.92 (1H,
m, H-8B), 1.37 (2H, m, H-9), 1.73 (1H, m, H-11), 0.74
(3H, d, J = 6.4 Hz, 12-CH3), 0, 81 3H, d, J = 6.4 Hz,
13-CH3), 1.01 (3H, s, 14-CH3), 1.20 (3H, s, 15-CHs);
BC-NMR (125 MHz, DMSO-d) 6: 50.7 (C-1), 25.6
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(C-2), 38.3 (C-3), 79.6 (C-4), 67.5 (C-5), 215.6 (C-6),
57.9 (C-7), 25.2 (C-8), 32.8 (C-9), 72.6 (C-10), 31.1
(C-11), 22.1 (C-12), 19.9 (C-13), 31.7 (C-14), 24.4
(C-15) Lh_E3d 5 scpkipos 24— 80, ket
EW) 2 N 1B,5a- 1A AR-4B,100- -6 .

WwEY 3. AR, 51N CisHpO,,
ESI-MS m/z: 289 [M+Na]". 'H-NMR (400 MHz,
DMSO-dg) 6: 2.05 (1H, m, H-1), 1.73 (2H, m, H-2),
1.62 (2H, m, H-3), 1.75 (1H, m, H-5), 2.55 (1H, m,
H-6a), 2.48 (1H, m, H-6pB), 5.02 (1H, m, H-8), 1.23
(1H, m, H-9a), 2.40 (1H, m, H-9), 1.65 (3H, s,
13-CH3), 1.11 (3H, s, 14-CH3), 1.09 (3H, s, 15-CHj);
BC-NMR (125 MHz, DMSO-d;) d: 50.0 (C-1), 25.1
(C-2), 40.3 (C-3), 79.6 (C-4), 49.3 (C-5), 30.7 (C-6),
165.9 (C-7), 80.5 (C-8), 46.4 (C-9), 70.5 (C-10), 119.3
(C-11), 174.1 (C-12), 7.6 (C-13), 23.7 (C-14), 23.5
(C-15)0 VL 0d 5 Sk i S A — 5300, W e fh
&M 3 4 zedoalactone A.

WEY 4: AR, 5T CisHyOs,
ESI-MS m/z: 287 [M+Na]'. 'H-NMR (400 MHz,
DMSO-dg) 6: 2.37 (1H, m, H-20), 2.68 (1H, m, H-2p),
1.74 (1H, m, H-3a), 1.91 (1H, m, H-3p), 1.68 (1H, m,
H-5), 2.21 (1H, d, J = 14.0 Hz, H-6a), 2.99 (1H, dd,
J=14.0, 3.2 Hz, H-6p), 4.89 (1H, m, H-8), 2.48 (1H,
m, H-9), 1.69 (3H, s, 13-CH;), 1.45 (3H, s, 14-CHs),
1.20 (3H, s, 15-CHs); "*C-NMR (125 MHz, DMSO-d)
5:212.4 (C-1), 34.7 (C-2), 40.1 (C-3), 69.2 (C-4), 52.9
(C-5), 22.1 (C-6), 163.3 (C-7), 77.7 (C-8), 42.5 (C-9),
46.5 (C-10), 118.4 (C-11), 173.9 (C-12), 8.0 (C-13),
22.8 (C-14), 17.7 (C-15)o LA Hds 55 SOk Fa A
— (01 W% sz LA 4 g multistalactone Co

& 5. Afmdgd (P, 217N
C1sHy004, mp 178~180 ‘C, ESI-MS m/z: 287 [M+
Na]". "H-NMR (400 MHz, DMSO-d;) d: 3.27 (1H, m,
H-1), 2.03 (1H, m, H-20), 2.10 (1H, m, H-2p), 5.30
(1H, brs, H-3), 1.92 (1H, brd, J = 13.2 Hz, H-5), 2.16
(1H, dd, J = 13.2, 2.4 Hz, H-6a), 2.45 (1H, brt, J =
13.2 Hz, H-6pB), 1.22 (1H, d, J = 12.8 Hz, H-9a), 2.76
(1H, d, J = 12.8 Hz, H-9B), 1.74 (3H, s, 13-CH3), 1.67
(3H, s, 14-CHs), 0.95 (3H, s, 15-CHj); *C-NMR (125
MHz, DMSO-dq) J: 74.0 (C-1), 32.4 (C-2), 121.1 (C-3),
133.1 (C-4), 483 (C-5), 23.6 (C-6), 161.3 (C-7), 104.2
(C-8), 46.8 (C-9), 38.3 (C-10), 120.7 (C-11), 171.8

(C-12), 8.0 (C-13),9.9 (C-14), 20.8 (C-15). LI E¥EY
SCRRIRTE G A8, e 5l 1B,8B-
TR -3, 7(11)--80, 12- g

e 6: AEg s (FEE, 478
C1sHy04, mp 178~180 °C, ESI-MS m/z: 265 [M+
H]". 'H-NMR (400 MHz, DMSO-d) 6: 3.20 (1H, m,
H-1), 1.42 (1H, m, H-2a), 1.62 (1H, m, H-2p), 2.01
(1H, m, H-30), 2.24 (1H, brdd, J = 13.8, 5.2 Hz,
H-3p), 1.80 (1H, m, H-5), 2.32 (1H, m, H-6a), 2.69
(1H, m, H-6p), 1.27 (1H, d, J = 13.4 Hz, H-90), 2.53
(1H, d, J = 13.4 Hz, H-9B), 1.71 (3H, s, 13-CH3), 0.84
(3H, s, 14-CH3), 4.63 (1H, d, J = 1.2 Hz, H-15a), 4.84
(1H, d, J = 1.2 Hz, H-15b); "C-NMR (125 MHz,
DMSO-dg) 6: 76.8 (C-1), 30.6 (C-2), 33.4 (C-3), 147.8
(C-4), 49.0 (C-5), 23.8 (C-6), 161.0 (C-7), 104.1
(C-8), 47.9 (C-9), 41.0 (C-10), 120.6 (C-11), 171.8 (C-
12), 8.0 (C-13), 10.6 (C-14), 107.4 (C-15). LA %3 5
SCHRARTE A — BT, etk A 6l 1B,8B-— 1%
B -4(15),7(11)- =580, 12- Y g«

& 1. AEERRE S (TED, ESI-MS m/z:
193 [M+Na]'. 'H-NMR (400 MHz, DMSO-d)
5.42 (1H, d, J = 8.0 Hz, H-2), 1.98 (1H, m, H-30),
1.82 (1H, d, J = 12.0 Hz, H-3p), 1.37 (1H, m, H-4),
1.77 (1H, m, H-5a), 1.60 (1H, m, H-5p), 4.48 (1H, d,
J = 8.0 Hz, H-6), 1.67 (3H, s, H-7), 1.03 (6H, s, H-9,
10); “C-NMR (125 MHz, DMSO-dg) 6: 134.9 (C-1),
123.8 (C-2), 27.3 (C-3), 38.2 (C-4), 33.1 (C-5), 66.7
(C-6), 21.1 (C-7), 70.3 (C-8), 27.2 (C-9), 26.7 (C-10).
DL_E K 5 SckaiE A 80, st a7
HIKETRRE .

&Y 8: B EHIRGE i (A1), ESI-MS m/z:
161 [M—H] . 'H-NMR (400 MHz, DMSO-d;) &
6.15 (1H, d, J = 9.6 Hz, H-3), 7.89 (1H, d, J = 9.6
Hz, H-4), 7.49 (1H, d, J = 8.4 Hz, H-5), 6.74 (1H, dd,
J=1.8, 8.4 Hz, H-6), 6.70 (1H, d, J= 1.8 Hz, H-8);
BC.NMR (125 MHz, DMSO-dg) &: 160.5 (C-2),
111.0 (C-3), 144.6 (C-4), 129.7 (C-5), 113.4 (C-6),
161.8 (C-7), 102.2 (C-8), 155.6 (C-9), 111.8 (C-10).
L E St 5 semkap s S A — 80, Mt s 8
H A TE A N TR o

WEW 9. PRGN (E7), ESI-MS m/z:
221 [M—H] . 'H-NMR (400 MHz, DMSO-dj) 6: 6.25
(1H, d, J=9.6 Hz, H-3), 7.92 (1H, d, J = 9.6 Hz, H-4),
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7.04 (1H, s, H-5), 3.84 (3H, s, 8-OCHj), 3.83 (3H, s,
6-OCH;);: "“C-NMR (125 MHz, DMSO-d;) 6: 160.7
(C-2), 112.5 (C-3), 145.3 (C-4), 104.9 (C-5), 146.1
(C-6), 143.5 (C-7), 135.1 (C-8), 144.4 (C-9), 110.7
(C-10), 61.2 (8-OCH3), 56.6 (6-OCH3). LA ¥ 5
SCHRAR B IEA 50, s A A 9 Ol SRR

A 10: FOFRREE (1), ESI-MS m/z:
219 [M—H] - 'H-NMR (400 MHz, DMSO-ds) 6: 6.32
(1H, d, J=9.6 Hz, H-3), 7.94 (1H, d, J= 9.6 Hz, H-4),
7.05 (1H, s, H-8), 3.86 (3H, s, 5-OCHj), 6.22 (2H, s,
-OCH,0-); "“C-NMR (125 MHz, DMSO-dg) d: 159.1
(C-2), 113.5 (C-3), 145.2 (C-4), 139.3 (C-5), 134.2
(C-6), 133.1 (C-7), 103.6 (C-8), 140.6 (C-9), 114.2
(C-10), 56.5 (5-OCH3), 105.9 (-OCH,0-). LA I ¥4
Hcmiia A s, e AW 10 Jy 5o
AIE-6,7- W AR T R

&Y 11: AR AR, ESI-MS m/z: 282.1 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) : 6.37 (1H, d,
J=15.6 Hz, H-2), 7.28 (1H, d, J = 15.6 Hz, H-3), 6.99
(1H, d, J = 8.4 Hz, H-5, 9), 6.67 (1H, d, J = 8.0 Hz,
H-6, 8), 3.32 (2H, m, H-1"), 2.64 (2H, t, J = 7.6 Hz,
H-2'), 7.36 (2H, d, J = 8.4 Hz, H-4', 8'), 6.77 (2H, d,
J=8.4Hz, H-5', 7", 7.99 (1H, d, J = 5.6 Hz, -NH);
BC-NMR (125 MHz, DMSO-dq) J: 165.3 (C-1), 118.7
(C-2), 138.6 (C-3), 129.6 (C-4), 129.5 (C-5, 9), 115.8
(C-6, 8), 158.8 (C-7), 40.7 (C-1"), 34.5 (C-2'), 125.9
(C-3"), 129.2 (C-4', 8"), 115.1 (C-5', 7'), 155.7 (C-6").
DL_EHds Sk 2 A 80, s A 1
M N-p-75 52 L I e «

AW 12: AR AR, ESI-MS m/z: 282.1 [M—
H] . 'H-NMR (400 MHz, DMSO-d) d: 6.38 (1H, d,
J=13.2 Hz, H-2), 7.27 (1H, d, J = 13.2 Hz, H-3), 7.08
(1H, d, J= 1.6 Hz, H-5), 6.74 (1H, d, J = 8.0 Hz, H-8),
7.00 (1H, dd, J = 1.5, 8.0 Hz, H-9), 3.26 (2H, m,
H-1'), 2.62 (2H, t, J= 7.2 Hz, H-2'), 7.02 2H, d, J =
8.4 Hz, H-4', §), 6.66 (2H, d, J = 8.4 Hz, H-5', 7'),
3.79 (3H, s, 6-OCHs), 7.96 (1H, d, J = 5.2 Hz, NH);
PC-NMR (125 MHz, DMSO-dq) J: 165.3 (C-1), 119.0
(C-2), 138.9 (C-3), 126.9 (C-4), 121.1 (C-5), 148.3
(C-6), 147.4 (C-7), 115.7 (C-8), 124.1 (C-9), 40.6
(C-1"), 34.3 (C-2"), 129.6 (C-3"), 129.5 (C-4', 8"), 115.1
(C-5",7"), 155.7 (C-6"), 55.5 (-OCHs). VL ¥ 53¢
BRI IEA S, etk A 12 8 N-Jeat-

o] B R I M

&Y 13: FEK AR, ESI-MS m/z: 282.1 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 5.77 (1H, d,
J=13.2 Hz, H-2), 6.47 (1H, d, J = 13.2 Hz, H-3), 7.08
(1H, d, J= 1.6 Hz, H-5), 6.70 (1H, d, J = 8.0 Hz, H-8),
6.96 (1H, dd, J = 1.5, 8.0 Hz, H-9), 3.26 (2H, m,
H-1'), 2.62 (2H, t, J = 7.2 Hz, H-2'), 7.02 (2H, d, J =
8.4 Hz, H-4', 8), 6.65 (2H, d, J = 8.4 Hz, H-5', 7"),
3.79 (3H, s, 6-OCHs), 7.96 (1H, d, J = 5.2 Hz, NH);
BC-NMR (125 MHz, DMSO-d;) 6: 166.3 (C-1), 114.3
(C-2), 136.9 (C-3), 126.9 (C-4), 121.1 (C-5), 147.4
(C-6), 146.9 (C-7), 114.9 (C-8), 124.1 (C-9), 40.6
(C-1), 34.3 (C-2"), 129.6 (C-3"), 129.5 (C-4', 8"), 115.2
(C-5', 7", 155.7 (C-6"), 55.5 ((OCH3). LA E¥¥i 53
BRARIE A S, WS 13 S N-Diiat-
o 2 R i e

&Y 14: AR, 7378 CisHiOs,
ESI-MS m/z: 313 [M+Na]". 'H-NMR (400 MHz,
DMSO-dg) 6: 4.46 (1H, d, J = 8.0 Hz, H-2), 3.80 (1H,
m, H-3), 2.62 (1H, dd, J = 16.0, 8.0 Hz, H-4a), 2.31
(1H, dd, J = 16.0, 8.0 Hz, H-4b), 5.88 (1H, s, H-6),
5.69 (1H, s, H-8), 6.71 (1H, s, H-2), 6.67 (1H, d, J =
8.0 Hz, H-6"), 6.58 (1H, d, J = 8.0 Hz, H-5);
BC-NMR (125 MHz, DMSO-d) 6: 81.4 (C-2), 66.7
(C-3), 28.3 (C-4), 156.6 (C-5), 95.5 (C-6), 156.9
(C-7), 943 (C-8), 155.8 (C-9), 99.5 (C-10), 131.0
(C-1"), 114.9 (C-2'), 1453 (C-3', 4'), 115.5 (C-5"),
118.9 (C-6"), Lh ¥ 55 ik KA — 5, g
WEEY 14 LA E.

e 15: LEEE, 0T 8 C7H60s,
ESI-MS m/z: 323 [M+Na] . 'H-NMR (400 MHz,
DMSO-ds) d: 5.53 (1H, dd, J = 12.4, 3.2 Hz, H-2),
2.99 (1H, m, H-3a), 2.67 (1H, dd, J = 16.4, 3.2 Hz,
H-3b), 6.15 (1H, s, H-6), 7.53 (2H, d, J= 7.2 Hz, H-2',
6'), 7.43 (2H, d, J = 7.2 Hz, H-3', 5), 7.36 (1H, m,
H-4'), 3.71 (3H, s, 5-OCH3), 3.64 (3H, s, 8-OCH3);
BC-NMR (125 MHz, DMSO-d) &: 78.8 (C-2), 45.2
(C-3), 188.1 (C-4), 157.5 (C-5), 93.8 (C-6), 156.7
(C-7), 129.6 (C-8), 156.3 (C-9), 105.3 (C-10), 139.7
(C-1), 126.8 (C-2', 6"), 129.0 (C-3', 5'), 128.8 (C-4"),
55.2 (5-OCH3), 61.3 (8-OCHs). DL 5 SCiik e
A M, et B 15 O 7-FR3E-5.8-
S AU
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