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1. Z2MT NEREERE, St 2 5610005 2. SN P EEZ k2, $FH 550025 )

8 E: RT3 (Chloranthus henryi) B 5 A e 16 14 , I AE 58 2R FH Ak AT 2 A L SRR A
@15. Sephadex LH-20 %8I F12f ] £ 5 OB 55 (035 BORXS T84 58 22 95% LB S UV 9 LR & TR AR s it
1353 B 2l KR40 BRAL PR BT 5 S BE T 456 275 SCIR S 8 TR AL & W1 I 454 3R 0 MTT S0 AL & 9
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(B394 (4.50£0.27) pmol « L' H1(4.25£0.08) wmol - L™, HAb AL & W%t HA TEam il 45 F . 5 45 258 A
HE— LR BERIESE 5 T K R 4 3 22 R R AR ) HR 0L T — 5 AR AR 30
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Chemical constituents from Chloranthus henryi
and their antitumor activities in vitro
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Abstract; In order to study the chemical constituents from Chloranthus henryi and their antitumor activities in vitro. The
chemical constituents of ethyl acetate fraction, extracted with 95% ethanol from C. henryi were isolated and purified by
silica gel column chromatography, reversed phase column chromatography, Sephadex LH-20 column chromatography and
preparation liquid chromatography, and their structures were identified by the physicochemical properties, spectral data
combined with relevant literatures. The cytotoxic activities of these compounds were evaluated by MTT method. The

results were as follows: (1) Twelve compounds were isolated and identified as pipercyclobutanamide C (1),
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chololactone A (2), sarcanolide B (3), oxacol A (4), chloramultiol D (5), chlorasessilifol B (6), chlorajaponol
(7), tianmushanol (8), spicachlorantins B (9), spicachlorantins A (10), serrachlorin A (11), chloramultiols A

(12). Among them, Compound 1 was identified as a new compound, and except for Compound 8, all the other

compounds were isolated from the C. henryi for the first time. (2) The cytotoxic activity test results showed that only

compounds 2 and 7 had good inhibitory effects on HeLa cells in wvitro, while the other compounds showed no inhibition

effects. The 1Cy, of the two compounds were (4.50+0.27) mmol + L' and (4.25£0.08) pwmol - L' respectively. In

conclusion, the study enriches the chemical constituents of C. henryi, and provides a reference for the further exploration

and utilization of this Chloranthus herb plants.

Key words: Chloranthus henryi, chemical constituents, isolation and purification, structural identification, cytotoxic

activity, inhibitory effects

T M 45 3 % ( Chloranthus henryi) J2& 4 & % %
( Chloranthaceae ) 4x ¢ *% J& ( Chloranthus ) 2 4F- 42 %L
ENTL7/ I TN USSR 'Ry TN 1L DO N NP
EAP A 4 WA, E 8 AT TR SN i
PO CRRAE M, SO A SR AR ARDIR ZE RN A 1y
ARG T, A A b B2 g ) (P 2 R L)
(AR E) g A e, otk o R A =, B
A ETE 0,3 Ik OB R SR DR, RE 2
T A ZEnZ g X B DU BORR AR L H AT 1A
ZAN U NEE . SMHIRBRIT S5, 94 i b e | B¢
I (E RS 2008) . HUARZGERAT S R 4
LRI AR WS AR R AR RN
RIS e 28 55 Ak 27 Loy, BAT BT PiR Bt i
AP HIV-1 858 fh s B2 O R IR AN 45
BRI W YE (B FTEE 20144 5544 ,2017)

FUHI, 5 T 9 4 5 2= A 2 il — SRR 2R R
& W RIS 38 520 45K I3 45 (2017) M FE
Mg S e AR R 5 MG R Z RIR RS
Wy, AR SCHE— 20 G 48 5 22 Y Ak o o K A i
BRI PR AT I 5T, LA ) 2 300 45 Ay i 00 1) 5 2 1l —
RUEKAEY , A B Tz I & A,

AW LA T8 4 5 22 R A X R ARFE A
Jei AR B A%, SR AR AT )2 A | S AR AT €3 |
Sephadex LH-20 15 02 i £ 5 28000 AH 46 (0 315 1%
RN G 4 5E 22 95% LT AR WU Y LR ST AL
PEAT B aiAL, IR R FH MTT 35 35F 4 ir 54k & 91 (1)
2 0 0 1 A AR I S W B O A A S
7 SRS T8 I ARAb 5 0 1) 45 4 S 240 L 3% P 0 3K
SER AR LUR R : (1) 58 4 58 22 95% LB
SR SR CBRFERAL AL 7 o5 (2) B oy A%
BN AL S P00 40 B 2 5 1

1 SE3e AT K

1.1 kiR

ST SE M 4 SE 22 2544 (100.0 kg) SR T
T E e, 28 v T B2 B B YRR W F 5 BT XD TR 1
ST 53 28 7€ R 98 M 42 3E 2% ( Chloranthus henryi) 25
M4 HE RS (Assrmyy20180819-2) 1775 T2 I i
N BB B 2550 B 24 2 S0 28
1.2 SR58 28 R iR 7

INOVA-600 MHz # - ¥ fif 3 9 9l 385 1 ( 36 [
FLHAZZA T ), TMS S5 FR ; Waters 1525 EF #5520
A% AL (58 [E Waters 2 5 ) , Waters 2998 #5; il
#%, Waters sunfire 3548 C (10 mm x 250 mm,
4.6 mm X 150 mm) ; JASCO P-1020 FEGAY ( H A&
JASCO A 7)) ;Shimadzu UV-2401A 224MGiEAY ( H
K Shimadzu 7\ 7)) ; Bruker Tensor-27 £ 4h Y63 1%
(5 Bruker 23 H]) ; Bruker HCT/Esquire 1 Waters
Autospec Premier P776 RS (2 E Bruker 2\ ],
ES Waters 2\ Fl ) ; Sephadex LH-20 ( 3¢ [ GE
Healthcare Bio-sicence AB /A #]) ; MCI GEL CHP20
(HAR=ZE2 462 A F)) 5+ 2 6k e (40 ~ 80 H
300~400 H, B BMEFEMAL T ) s BB GF 5 M2
(50 mm x 100 mm,0.20 ~0.25 mm, 7 ST
J7) s Fral = W e PR (E R TR A &R BIA
FRA D) 5 oA ialon 3 A Tk 24 7% 18 vh 345 5 10%
TR 1 b 5]

2 LBk

2.1 #RBELE
B4 TR Y T84 BE 22 45 (100.0 kg) MRS
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FH 95% Z BEAE 90 C 1 i #4 1ol 9t $2 B 3 ¥k, Bk
3.5 h B BRI A I, DR v 4 IR 2 B 15 3 T
SR LR AR, BUD IR R, AR WA
G TR OTRFER 1S B LR TR AW 7.4 kg, B
U F o R i, R LRI (40~ 80 H ) $HE#F,
FErEmh TH S R FHERE S (300 ~ 400 H ) #E A3
(AmBE-TRER 50 : 1—1 = 1, V/V) #4780 BBk
JBt , B ER 43 FH TLC W2 AR R I 72 52 A0 o B AT
WLEL TLC 82 M 2 6 i A o, IF 1 10% i 2 &
PS8, G T ARARLE 4, S5 P P etk B e
#4558 18 M43 (Fr.1-Fr.18) .

Fr.13 2 D-101 KALK g 452 H7 (EtOH : H,0
20: 80 — 95 : 5, V/V) AT RE VRN, 58] 5 4>
4y (Fr.13.1-Fr.13.5) , Fr.13.2 25k B A (%
(AMBE-TAER 10 © 1—1 = 1, V/V) BE47T B FE Bk
i, I F 4 3 B B X Sephadex LH-20 #F {3 %
(MeOH) F1 > il £ W AH €8 3% (CH, CN : H, 0
45 2 55, v/v) it—alifk, e RME A Y 4(1, =
12.0 min, 13.2 mg) . Fr.13.3 ZRERA: @35 (4
BE-TIER 10 = 1—1 = 1, V/V) SEF7 86 BE UE I, 45 21
4 Ay (Fro13.3.1-Fr.13.3.4) . Fr.13.3.2 43
FHEEE I Sephadex LH-20 {4 3% ( CHCI, : MeOH
L1, W/V)BEmE, s sk a9 1 (22.2 mg) .
Fr.13.3.4 227 B ¥ %X Sephadex LH-20 F 5§
(MeOH) P& B, 75 2] 3 A~ 41 45 (Fr.13.3.4.1 -
Fr.13.3.4.3) . Fr.13.3.4.3 S5 A 0 3% (43
BE-TNTR 10 2 1—1 : 1, V/V) BEATEBREVEL , 23 55
EMEAEY 5(10.2 mg) .

Fr.14 28 fik B A 38 (/A 0 B - £ R £ B
2111, W/V) TR VRN, AR B 5 A
My (Fr.14.1-Fr.14.5) . Fr.14.5 25 5 BE 5 e
Sephadex LH-20 #F {f i ( CHCl, : MeOH 1 : 1,
V/V) UL, 438 3 44 (Fr.14.5.1-Fr.14.5.3) ,
Fr.14.5.3 e A (3 (A B - N 5 0 1—
L1, v/V) AT R BE R0, 7 &5 45 31 5 A4 o
(Fr.14.5.3.1-Fr.14.5.3.5) , Fr.14.5.3.4 ZRrER A
R (LM BE-TNER 5 - 11 : 1, V/V) #EATERE
VEWE, 4> B 15 %) 11 A4l (Fr.14.5.3.4.1 -
Fr.14.5.3.4.11) , Fr.14.5.3.4.10 £ ik 5 A (0 3%
(AMEE-TNER 4 © 11 : 1, V/V) JEA7 86 BE PR,
NEERLEY 12(31.7 mg) , Fr.14.5.3.4.5 &
AR EEIE Sephadex LH-20 A (4,3% ( MeOH ) Y&/,
23] 4 N5 (Fr.14.5.3.4.5.1-Fr.14.5.3.4.5.4) ,

Fr.14.5.3.4.5.2 A (MeOH = H,0 40 : 60 —
90 : 10, V/V) i 47 86 B uE B, 15 B 5 A A o
(Fr.14.5.3.4.5.2.1-Fr. 14.5.3.4.5.2.5) , Fr. 14.
5.3.4.5.2.1 SRERHE (3 (AP - B 150 © 1—
50 : 1, V/V)SEATBR B VRO B 45 AT 2L & W
11(41.9 mg), Fr.14.5.3.4.5.2.5 256k & A (53
(AP -HEE 100 : 150 = 1, V/V) BEATHE B e
F1p 41 5 WA 43 (CH,CN = H,0 35 : 65, V/V)
il s B R GY 6 (1, = 18.5 min,
18.2 mg),

Fr.15 22 %5 B W BE X Sephadex LH-20 44 {4 ji%
(CHCl, : MeOH 1 : 1, V/V) e, 455 4 4%y
(Fr.15.1-Fr.15.4) . Fr.15.3 ZRERFE B35 (£
BE—TSER S 0 1—1 1, V/V) SRR EE SR, 152 5
NS (Fro15.3.1-Fr.15.3.5) , Fr.15.3.1 & MCI
(MeOH : H,0 40 : 60 — 90 : 10, V/V) #E4THAE
Ve, 53] 7 A4y (Fr.15.3.1.1-Fr.15.3.1.7)
Fr.15.3.1.6 £ D-101 KfL# B§ 45 2 # ( EtOH :
H,020:80 — 95 : 5, V/V)#EFTEE B, 1058
BRI A T7(1.70 g) 315 5 9 A4 4 4
(Fr.15.3.1.6.1-Fr.15.3.1.6.9) , Fr.15.3.1.6.7 &
BERAE O (Bt - 2R OE S 11 5 1,
V/V) BEAT RS BE VR, 15 3] 5 N4 (Fr.15.3.1.6.
7.1-Fr.15.3.1.6.7.5) , Fr.15.3.1.6.7.4 Z 5 K k=
s AT 100 0 1—1 2 1, V/V) #17
o 5 kWO, I FH F o £ W AH €5 3% ( CH,CN @ H, 0
45 2 55, v/V) Atk B R A Y 2(1, =
31.0 min, 12.3 mg) L5 3(t,= 14.0 min, 9.6
mg) . Fr.15.3.5 50 RMEHENL Sephadex LH-20 £
ik (MeOH ) YEME, 753 5] 6 4414 (Fr.15.3.5.1-
Fr.15.3.5.6) . Fr.15.3.5.2 £ )2 A%k B ( MeOH :
H,0 40 : 60 — 90 : 10, V/V) PEA746EE BE i, 15 51
8 N4 4y (Fr.15.3.5.2.1 -Fr. 15.3.5.2.8),
Fr.15.3.5.2 32 RE AT (435 (A il Bt - B 10 = 1—
L1, v/V) SE47 80 BE BRI OF 45 A 2k &
9, Fr.15.3.5.3 & & & A @ 3% (4 Bk - 9 R
10 : 1=1 = 1, V/V)FEATREREVEIE, 153 5 424
(Fr.15.3.5.3.1-Fr.15.3.5.3.5) , Fr.15.3.5.3.2 &
RERSAE 3 (& e - B2 100 : 1—1 ¢ 1,
V/V) #E AT B RE BE L, OF T 2R A WA 3
(CH,CN : H,0 60 : 40, V/V)#t—Laifk 4y 8545
FMEE W 10 (1, = 9.0 min, 8.3 mg) AL &Y 8
(tg= 16.0 min, 13.1 mg) ,
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K MTT K 58 i 4 32 22 i Ak 2 143 %6 A
B AN HeLa A FLIRIE AN MCF-7 A5 i
FEANNE DU-145 A\l 96 40 i AS49 1A v A Jok 788
Y TISG A ML FEMEAE . FREL—E I B
435 F DMSO % i )5 Bt A% 30 mmol - L7 (i 557
fdi 2 BT F B 2 20 wmol - L', 7E 5% €O, .37 C
WEE 72 h G TR0 I A B ROR B LA
Yy, 5 IiE 20 M 43 i) I ) A 4 e R VR B R T 96
FLAR b (BEFL 100 L) , i3 8 BH X HR A (552 1)
VAR B B 25 25 4, W B2 PP 4 1Y) 40 R 8% % AR
BRI E 24 h R A 0.625,1.25.2.5,
5.10 pmol « LAY & 25 4E SR WA 100 wlL, 16 5%
CO, .37 CW#5 72 h J& , BAfLIMA 10 wL Bl 479
MTT %% (5 mg - mL™" B 0.5% MTT) 4k2E 55 5% 4
h, 958 J5 il A ARG 5 oD A, T 1C,,.

3 HMEE

k&1 AEBAE; [al) -5.22(c 0.1,
MeOH) , UV Y% (MeOH) i 78 7E 235 nm Ab4 i K
W IR 3% B R AR FE BRI (1 736 FT 1 645 em™) |
FHE(3 256 F12 925 em™) FIHEFR (700 em™ ) Z5454F
WSR-S, 5 525 104 HR-ESI-MS 4 m/z
591.2489 [M + H]" (il % fi: C,H,N,OH,
591.248 9) B 5+ N C,Hy N, O, S5 5 1ZL G
YI%)"C NMR F1 DEPT F %080 1 — 25 1 1 AN 10 A
J21(F 1), SR, N'"H NMR 3% #1°C NMRi% 20
FEEN 17 S 18 MG S, X R THEY 1
M EE 1 B A X FRPE, 456 Lk i, AR4E'H NMR
HEFNC NMR & A 55 a8 45 2 AR5
HE 2 N ZAECREROT 2 DRI RIT 4 AN
HM 4D HE(ELD),

Wit H-"H COSY & {55 %M, -NH/H-
10/H-11 fF7EM ¢, H-13/H-14/H-15 FE4E A&, [
A, 76 HMBC il UDEL 2 DL F X &R H-10 5 C-
9 .C-11 HI C-12 fE{EAC; H-2 5 C-3.C-6 I C-7 7
TEFISE;H-6 5 C-1.C-2.C-4.C-5 Fll C-7 FEAEM
H-18 5 C-3 Il C-4 fEfEAHG; H-7 5 C-1,.C-2,C-6,
C-8 1 C-9 A7, H-11 5 C-10 .C-12 F1 C-13 #%
TEAEE, DA E"H-"H COSY #l HMBC $#i)f-45&
BRHEN (Wei et al., 2005) , 43 F45 M P AE7E 1 D

F AR 1 9-4R-10, 1137 I R 2540 F Bt
EATZ T A2 AU A AR ik A
B —l , X fE BRI T B AT —Fgsi
Moon, W R BOfE m/z 296, 128 1
[CyH,;N, O, +H ] 4b /R AR AR5 5, ik SE T 1
wghie, Wi iF H-6 5 H-7 Fl H-8 /Y NOESY #
XLl K NH 5 H-7 1 H-8 1) NOESY #H 4 I-4%
A 3CHR (Zhou et al., 2017) F W] H-7 F1 H-8 5 H-7’
F1 H-8' Z [ i & & R =g Y, 1fif H-7 F1 H-7' 5 H-
8 Fl H-8" Z ] 1) & R My e s Y ixX R 5 4 1
HA LB LA R B 38 T Se 36 (—H-7—H-8—H-8'—
H-7"—) ,JFH 1 A H 2R FE M 14> 9-%-10,
11 R 2540 J B Rl 1l 1, PR, T DU s £k
A1 SR (E 1), 2 Scifinder B ER %, 1k
G R AR UL SCER R E T A, S R
WA WAk 1, I VR THRE Y 1
250, I AW 1t 44 A pipercyclobutanamide C
HAAA W2 L 2,

x1 &A% 1H8'HNMR (600 MHz) #0
“C NMR (150 MHz) ##& ( CDCI,)

Table 1 'H NMR (600 MHz) and "C NMR (150 MHz)
data for Compound 1 in CDCI,
{3 . Position 6, (pattern) 8.
1 — 132.1
2 6.35 (d, J=1.8 Hz) 108.2
3 — 146.2
4 — 147.7
5 6.58 (d, J=8.4 Hz) 108.0
6 6.37 (d, J=1.8 Hz) 120.8
7 4.13 (d, J=6.0 Hz) 45.1
8 3.52 (d, J=6.0 Hz) 45.1
9 — 172.0
10« 349, m 40.8
108 — —
1la 2.78, m 35.6
118 — —
12 — 138.7
13 7.15, m 128.8
14 7.26, m 128.6
15 7.19, m 126.4
16 7.15, m 128.8
17 7.26, m 128.6
18(2H) 5.87 (d, J = 1.2 Hz) 100.9
-NH 5.83, s —
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1 #&4% 18 HMBC(—).'"H-"H COSY(—)
1 NOSEY (<> ) RIX X
Fig. 1 Key HMBC (—), 'H-'"H COSY (—) and
NOSEY («--») correlations signal of Compound 1

fk&W2 AR, 5T CH,0,;
'"H NMR (600 MHz, CD,0D) 8: 0.67 (1H, m, H-
2'a), 0.70 (1H, m, H-28), 0.97 (3H, s, H-
14'), 1.21 (3H, s, H-14), 1.26 (1H, m, H-
2a), 1.28 (1H, m, H-2'B), 1.39 (3H, s, H-
13), 1.75 (1H, m, H-1"), 1.78 (1H, m, H-3"),
1.78 (1H, m, H-5'), 1.79 (1H, m, H-6'B),
1.87 (1H, m, H-4"), 1.88 (1H, m, H-5"), 1.90
(1H, m, H-3), 2.10 (1H, m, H-1), 2.20 (1H,
m, H-15a), 2.50 (1H, m, H-6'a), 2.63 (3H,
dd, J = 9.0, 7.2 Hz, H-9'), 3.12 (1H, dd, J =
18.6, 7.2 Hz, H-158), 3.47 (3H, s, MeO-12),
3.95 (1H, s, H9), 4.16 (1H, d, J = 10.8 Hz,
H-15'a), 4.25 (1H, d, J = 10.8 Hz, H-15'8),
5.64 (1H, s, H-13'a), 6.21 (1H, s, H-13'B),
6.94 (1H, m, H-3"); “C NMR (150 MHz, CD,
OD) §.: 28.6 (C-1), 15.2 (C-2), 27.6 (C-3),
151.4 (C-4), 136.4 (C-5), 152.9 (C-6), 129.6
(C-7), 198.6 (C-8), 84.6 (C-9), 58.4 (C-10),
66.6 (C-11), 173.7 (C-12), 19.0 (C-13), 15.2
(C-14), 30.1 (C-15), 27.3 (C-1"), 10.6 (C-
2'), 30.4 (C-3"), 79.3 (C-4"), 55.1 (C-5"),
29.1 (C-6'), 60.5 (C-7"), 97.6 (C-8'), 53.8 (C-
9'), 43.9 (C-10"), 148.1 (C-11"), 168.8 (C-
12'), 123.4 (C-13"), 24.3 (C-14'), 68.5 (C-
15'), 170.3 (C-1"), 131.8 (C-2"), 139.2 (C-
3"), 14.6 (C-4"), 12.4 (C-5"), 52.3 (MeO-12)
PhE 3 Ak M BT R U 5 04 5 SCHER (Shen et al.,

2017) B chololactone A FEA—3K , H 2 M| Wik
AW 2 N chololactone A

&M 3 AR, 55 FXH CeHypO0,;
'"H NMR (600 MHz, CDCl,) 8: 0.67 (1H, m, H-
2'a), 0.92 (3H, s, H-14"), 0.96 (1H, m, H-
2a), 1.10 (3H, s, H-14), 1.20 (1H, m, H-2’
B), 1.22 (1H, m, H-2B), 1.32 (3H, s, H-13),
1.64 (1H, m, H-15"), 1.77 (1H, m, H-3"),
1.79 (1H, m, H-6'B), 1.81 (3H, m, H-4"),
1.82 (1H, m, H-1"), 1.84 (3H, m, H-5"), 1.87
(1H, m, H-6'a), 2.12 (1H, dd, J = 8.4, 3.6
Hz, H-3), 2.44 (1H, s, OH-5), 3.13 (1H, s, H-
9'), 3.41 (1H, s, OH-9), 3.66 (3H, s, J = 12.0
Hz, MeO-12), 3.89 (1H, d, J = 11.4 Hz, H-15’
B), 4.03 (1H, m, H-15'a), 4.05 (1H, m, H-
9), 5.74 (1H, s, H-13'a), 6.14 (1H, s, H-
15a), 6.55 (1H, s, H-13'8), 6.86 (1H, d, J =
7.2 Hz, H-3"); “C NMR (150 MHz, CDCl,) §:
28.4 (C-1), 12.3 (C-2), 22.1 (C-3), 148.9 (C-
4),72.1 (C-5), 150.7 (C-6), 137.2 (C-7),
198.3 (C-8), 80.9 (C-9), 56.6 (C-10), 63.8 (C-
11), 172.6 (C-12), 25.5 (C-13), 11.8 (C-14),
118.3 (C-15), 28.2 (C-1"), 10.5 (C-2"), 29.3
(C-3"),78.6 (C-4"), 53.4 (C-5"), 32.5 (C-6'),
57.9 (C-7'), 95.1 (C-8"), 54.4 (C-9'), 42.8 (C-
10"), 143.7 (C-11"), 167.7 (C-12"), 125.9 (C-
13"), 23.1 (C-14"), 68.7 (C-15"), 167.8 (C-
1), 128.2 (C-2"), 138.2 (C-3"), 14.5 (C-4"),
12.1 (C-5"), 52.8 (MeO-12) ., UL I 34k R A0
Witk e 5 CHR (He et al., 2011) 428 1Y
sarcanolide B F: A — 8 A Wil 5% 3 K
sarcanolide B,

fkE&EWa TR, 7 FHHN C,uH, 045
"H NMR (600 MHz, CDCl,) &: 0.22 (2H, m, H-
28, H-2'8), 0.87 (2H, m, H-2a, H-2'a), 1.00
(6H, s, H-14, H-14"), 1.51 (6H, s, H-13, H-
13'), 1.84 (2H, m, H-1, H-1'), 1.98 (2H, s,
H-3, H-3"), 2.60 (2H, d, J = 13.2 Hz, H-158,
H-15'8), 2.96 (2H, d, J=13.2 Hz, H-15a, H-
15'a), 3.65 (6H, s, MeO-12), 4.01 (2H, s, H-
9, H9'), 7.16 (2H, s, H-6, H-6'); “C NMR
(150 MHz, CDCl,) &; 24.7 (C-1, C-1"), 14.0
(C-2, C-2"),27.9 (C-3, C-3"), 147.4 (C-4, C-
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4"y, 135.8 (C-5, C-5"), 138.4 (C-6, C-6"),
137.3 (C-7, C-7"), 199.0 (C-8, C-8'), 81.0 (C-
9, C-9"), 58.5 (C-10, C-10"), 47.8 (C-11, C-
11"), 175.5 (C-12, C-12"), 28.5 (C-13, C-13"),
15.9 (C-14, C-14"), 38.3 (C-15, C-15"), 52.1
(MeO-12, 12") . LA b B8 Ak M o R0 3% i 9 5 S
ik (Kwon et al., 2006) 2 i (1) PR AR 26 FBE A JEA
— B RAFIAL S 4 IR ERE A,

k&Y s TOTELH AR, 75T HR
C,sHy O, ;'H NMR (600 MHz, CDCL,) §: 0.63
(1H, m, H-2'a), 0.95 (1H, m, H-2a), 1.03
(3H, s, H-14"), 1.13 (1H, m, H-28), 1.16
(3H, s, H-14), 1.21 (1H, m, H-2'8), 1.54
(1H, m, H-1"), 1.63 (3H, m, H-13), 1.81
(3H, m, H-5"), 1.82 (1H, m, H-3), 1.86 (1H,
s, H-15a), 2.19 (1H, m, H-1), 2.35 (1H, m,
H-5"), 2.45 (1H, m, H-6'a), 2.63 (1H, m, H-
9'),2.71 (1H, m, H-1"), 2.92 (1H, dd, J =
17.4, 12.6 Hz, H-6'B8), 4.05 (1H, d, J = 11.4
Hz, H-15'8), 4.08 (1H, d, J = 11.4 Hz, H-15'
«), 4.42 (1H, dd, J = 13.2, 10.8 Hz, H-13'B),
448 (1H, dd, J = 13.2, 5.4 Hz, H-13'«a), 6.86
(1H, m, H-3"); "C NMR (150 MHz, CDCl,) §:
242 (C-1), 9.1 (C-2), 30.4 (C-3), 77.1 (C-
4), 160.4 (C-5), 123.2 (C-6), 150.4 (C-7),
95.1 (C-8), 199.9 (C-9), 56.8 (C-10), 127.3
(C-11), 171.4 (C-12), 10.9 (C-13), 21.1 (C-
14), 40.1 (C-15), 26.5 (C-1"), 10.3 (C-2"),
29.6 (C-3"), 77.1 (C-4"), 52.9 (C-5"), 21.6 (C-
6'), 168.1 (C-7"), 85.6 (C-8"), 50.9 (C-9"),
44.5 (C-10"), 127.3 (C-11"), 172.5 (C-12"),
54.3 (C-13"), 24.0 (C-14"), 71.1 (C-15"),
169.0 (C-1"), 128.0 (C-2"), 139.0 (C-3"), 14.3
(C-4"), 11.8 (C-5") Lk b 34k 1 Jo 0 i 33 Al 4
53k (Xu et al., 2007 ) #RIE /¥ chloramultiol D %
AR B, A HWE 59 5 A chloramultiol D,

k&Y e T TLELHAK, 5T H
C,,H,,0,;'"H NMR (600 MHz, CDCl,) §: 0.66
(IH, m, H-2"), 0.75 (1H, m, H-2"), 0.88
(3H, s, H-14"), 1.02 (1H, m, H-2), 1.14 (3H,
s, H-14), 1.22 (1H, m, H-3"), 1.23 (1H, m,
H-2), 1.41 (1H, m, H-1"), 1.62 (1H, m, H-
4"y, 1.71 (3H, s, H-13), 1.81 (1H, m, H-3),

1.83 (1H, m, H-15), 1.83 (1H, m, H-3), 2.07
(3H, s, H-2"), 2.17 (1H, m, H-5"), 2.25 (1H,
m, H-1a), 2.29 (1H, m, H-18), 2.56 (1H, m,
H-6"), 2.63 (1H, m, H-6"), 2.70 (1H, m, H-
15), 2.71 (1H, dd, J=15.6, 6.6 Hz, H-9"),
3.90 (1H, m, H-15'8), 4.04 (1H, dd, J = 10.8,
4.8 Hz, H-15'a), 4.41 (1H, d, J = 14.4 Hz, H-
13'8), 4.48 (1H, d, J = 14.4 Hz, H-13'«a);
"C NMR (150 MHz, CDCl,) &: 24.2 (C-1), 9.3
(C-2), 30.1 (C-3), 77.3 (C-4), 160.4 (C-5),
123.2 (C-6), 149.8 (C-7), 95.0 (C-8), 199.4
(C9), 57.0 (C-10), 127.0 (C-11), 171.2 (C-
12), 11.2 (C-13), 21.1 (C-14), 39.7 (C-15),
25.8 (C-1"), 16.2 (C-2"), 23.4 (C-3"), 44.7 (C-
4"),51.6 (C-5"), 25.1 (C-6"), 166.7 (C-7"),
85.4 (C-8'), 50.4 (C-9'), 43.9 (C-10"), 127.0
(C-11"), 171.5 (C-12"), 55.7 (C-13"), 22.4 (C-
14"), 67.7 (C-15"), 172.8 (C-1"), 21.2 (C-2"),
DL E B Al P B RO i BB S Sk ( Wang et al.
2015) RIE 1Y chlorasessilifol B A — 5 | F 4 3| Wy
&Y 6 M chlorasessilifol B,

ka7 HEKAK, ;T30 C Hg 0
'"H NMR (600 MHz, CD,0D) &: 0.34 (1H, dd,
J=7.8, 4.2 Hz, H-2B), 0.75 (1H, m, H-2'B),
0.91 (3H, s, H-14"), 0.99 (1H, m, H-2a), 1.06
(3H, s, H-14), 1.31 (1H, dd, J=9.6, 4.2 Hz,
H-2'a), 1.47 (1H, m, H-3"), 1.69 (1H, m, H-
1), 1.77 (1H, m, H-1), 1.80 (1H, dd, J=6.0
Hz, H9'), 1.83 (3H, s, H-13), 1.85 (1H, m,
H-5"), 1.88 (1H, m, H-4"), 1.95 (1H, m, H-
3),2.45 (1H, dd, J=18.6, 6.0 Hz, H-6B8) , 2.55
(1H, ddd, J=10.2, 6.0, 4.8 Hz, H-158), 2.82
(1H, m, H-6a), 2.86 (1H, m, H-15a), 3.32
(3H, s, MeO-1"), 3.70 (3H, s, MeO-12), 3.79
(1H, d, J=11.4 Hz, H-15'8), 4.76 (1H, d, J=
13.2 Hz, H-13'8), 4.87 (1H, d, J=9.0 Hz, H-
13'a), 3.90 (1H, s, H-9), 3.98 (1H, d, J=3.0
Hz, H-6), 4.23 (1H, d, J=11.4 Hz, H-15"a),
6.96 (1H, m, H-3"); “"C NMR (150 MHz,
CD,0D) & 26.7 (C-1), 16.1 (C-2), 25.4 (C-
3), 143.1 (C-4), 133.7 (C-5), 41.9 (C-6),
134.7 (C-7), 202.1 (C-8), 80.9 (C-9), 52.4 (C-
10), 146.6 (C-11), 172.1 (C-12), 20.1 (C-13),
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15.8 (C-14), 26.0 (C-15), 26.4 (C-1"), 12.5
(C-2"),29.1 (C-3"),77.7(C-4"), 624 (C-5"),
242 (C-6"), 17.5 (C-7"), 94.8 (C-8"), 57.3 (C-
9'),46.1 (C-10"), 124.6 (C-11"), 173.4 (C-
12'), 55.9 (C-13"), 26.8 (C-14"), 72.8 (C-
15"), 170.1 (C-1"), 129.5 (C-2"), 139.5 (C-
3"), 14.6 (C-4"), 12.4 (C-5"), 173.7 (C-1"),
29.1 (C-2"), 29.1 (C-3"), 174.5 (C-4"), 52.9
(MeO-12) , 52.3 (MeO-1") . VA I 34k 5 A0
B PG 5 SCHk (Wang et al., 2011) # i A9
chlorajaponal J& &% — B, i X H Wik 59 7 A
chlorajaponal ,

e 8 HEOKAK, TN CWH,0,;
'"H NMR (600 MHz, CDCl,) &: 0.60 (1H, dt, J =
12.0 Hz, H-2'B), 0.80 (1H, m, H-2a), 0.83
(3H, s, H-14), 0.93 (3H, s, H-14"), 1.04
(1H, dd, J = 12.0, 6.0 Hz, H-28), 1.22 (1H,
d, J=6.0Hz, H2'«), 1.46 (1H, m, H-3"),
1.62 (3H, s, H-13), 1.65 (1H, m, H-1"), 1.80
(1H, m, H-3), 1.80 (1H, m, H-158), 1.83
(1H, m, H-1), 1.85 (1H, dd, H-5"), 2.36 (1H,
dd, J = 12.0 Hz, H-5"), 2.53 (1H, m, H-2"B),
2.60 (1H, m, H-3"B), 2.64 (1H, m, H-9"),
2.66 (1H, m, H-2"a), 2.66 (1H, m, H-3"a),
2.70 (1H, m, H-6'8), 2.72 (1H, m, H-15a),
2.97 (1H, dd, J = 18.0, 12.0 Hz, H-6'«a), 3.75
(1H, s, H-9), 3.87 (1H, d, J = 12.0 Hz, H-15'
B),4.51 (1H, d, J = 12.0 Hz, H-13'B), 4.59
(1H, d, J = 12.0 Hz, H-15'a), 4.64 (1H, dd,
J =12.0, 6.0 Hz, H-4"8), 4.84 (1H, dd, J =
12.0, 6.0 Hz, H-4"«a), 5.17 (1H, d, J = 12.0
Hz, H-13'a), 6.72 (1H, m, H-3"); "“C NMR
(150 MHz, CDCL;) 8: 29.9 (C-1), 9.7 (C-2),
31.5 (C-3),78.2 (C-4), 164.6 (C-5), 124.3 (C-
6), 154.5 (C-7), 105.0 (C-8), 80.0 (C-9),
51.1 (C-10), 125.4 (C-11), 174.6 (C-12), 10.8
(C-13), 14.4 (C-14), 41.5 (C-15), 27.8 (C-
1), 10.8 (C-2"), 30.3 (C-3"), 78.2 (C-4"),
56.2 (C-5"), 25.0 (C-6"), 177.4 (C-7"), 87.4
(C-8"),52.0 (C-9"), 46.6 (C-10"), 124.0 (C-
11"), 173.4 (C-12"), 51.0 (C-13"), 24.4 (C-
14"), 74.8 (C-15"), 168.9 (C-1"), 130.3 (C-
2"y, 137.7 (C-3"), 62.8 (C-4"), 12.8 (C-5"),

174.2 (C-1"), 29.8 (C-2"), 29.8 (C-3"), 173.9
(C-4") LA EF ARV 5 0 ik 3% £ 8 5 SO (Kim
et al., 2009) #R & A tianmushanol AR — 5 A
¥ Wik &4 8 & tianmushanol ,

a9 HEBAK, 2 TN CpyH,0,;
'"H NMR (600 MHz, CDCL;) §: 0.65 (1H, m, H-
2"), 0.82 (3H, s, H-14), 0.92 (3H, s, H-14"),
0.95 (1H, m, H-2), 1.16 (1H, m, H-2), 1.29
(1H, m, H-2"), 1.46 (1H, m, H-3"), 1.59
(1H, m, H-1'), 1.69 (1H, m, H-15), 1.71
(3H, s, H-13), 1.82 (1H, m, H-3), 1.93 (3H,
s, H-e), 1.94 (1H, m, H-1), 2.14 (1H, dd, J =
12.0, 7.1 Hz, H-5"), 2.47 (1H, m, H-g), 2.49
(1H, m, H-15), 2.54 (1H, m, H-h), 2.54 (1H,
m, H-6"),2.62 (1H, s, H-9'), 2.66 (1H, m, H-
h), 2.68 (1H, m, H-g), 2.92 (1H, m, H-6"),
3.44 (3H, s, -OCH,), 3.73 (1H, d, J = 12.0
Hz, H-15"), 3.83 (3H, s, H-9), 4.52 (1H, d,
J = 12.0 Hz, H-13"), 4.66 (1H, dd, J = 12.0
Hz, H-d), 4.73 (1H, dd, J = 12.0 Hz, H-d),
4.92 (1H, d, J = 12.0 Hz, H-15"), 5.23 (1H,
d, J = 12.0 Hz, H-13"), 6.60 (1H, m, H-c);
“C NMR (150 MHz, CDCI;) §: 29.2 (C-1), 9.6
(C-2),29.7 (C-3), 77.5 (C-4), 164.3 (C-5),
122.4 (C-6), 150.8 (C-7), 105.0 (C-8), 75.5
(C-9), 49.7 (C-10), 125.7 (C-11), 170.8 (C-
12), 10.7 (C-13), 14.0 (C-14), 40.2 (C-15),
26.4 (C-1"), 10.3 (C-2"), 29.0 (C-3"), 77.5 (C-
4"),55.8 (C-5"), 23.5 (C-6"), 174.0 (C-7"),
85.3 (C-8"), 51.1 (C-9"), 45.0 (C-10"), 123.3
(C-11"), 171.3 (C-12"), 53.7 (C-13"), 24.1 (C-
14"), 72.8 (C-15"), 167.6 (C-a), 130.6 (C-b),
135.6 (C-c), 60.8 (C-d), 12.8 (C-e), 171.8 (C-
f), 28.8 (C-g), 29.0 (C-h), 171.8 (C-i), 52.2
(MeO-8) , VA B4 5 RN 38 3 £ 9% 5 SCHik ( Ran
et al., 2010) it i& Y spicachlorantins B 3 48 — 2,
WA FIWi b &4 9 N spicachlorantins B,

EY 10 HEHm K, TRk CioHyOys
"H NMR (600 MHz, CDCl,) &: 0.64 (1H, dt, J =
12.0, 6.0 Hz, H-2'B), 0.96 (3H, s, H-14"),
1.03 (1H, m, H-28), 1.16 (3H, s, H-14), 1.23
(1H, m, H2a), 1.28 (1H, m, H-2'a), 1.46
(1H, m, H-3"), 1.56 (1H, m, H-1"), 1.74
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(1H, m, H-158), 1.80 (1H, m, H-3), 1.82
(3H, s, H-13), 1.86 (3H, m, H-5"), 2.22 (1H,
dd, J = 12.0, 6.0 Hz, H-5"), 2.29 (1H, m, H-
1), 2.40 (1H, dd, J = 18.0, 6.0 Hz, H-6'8),
2.50 (1H, m, H-3"B), 2.53 (1H, m, H-2"8),
2.59 (1H, dd, J = 12.0, 6.0 Hz, H-9'), 2.67
(1H, m, H-15«), 2.73 (1H, m, H-3"a), 2.77
(1H, m, H-2"a), 3.04 (1H, dd, J = 18.0 Hz,
H-6'a), 4.03 (1H, d, J = 12.0 Hz, H-15'8),
433 (1H, d, J = 12.0 Hz, H-15'a), 4.51 (1H,
d, J = 12.0 Hz, H-13'B8), 4.63 (1H, dd, J =
12.0, 6.0 Hz, H-4"8), 4.75 (1H, dd, J = 12.0
Hz, H-4"a), 5.40 (1H, d, J = 12.0 Hz, H-13’
a), 6.57 (1H, dd, J = 6.0 Hz, H-3"); "C NMR
(150 MHz, CDCIl;) 6. 24.2 (C-1), 9.3 (C-2),
30.1 (C-3), 77.5 (C-4), 160.7 (C-5), 123.7 (C-
6), 136.4 (C-7), 94.0 (C-8), 200.1 (C-9),
56.9 (C-10), 129.4 (C-11), 170.2 (C-12), 11.3
(C-13), 20.8 (C-14), 40.0 (C-15), 26.7 (C-
1'),9.9(C-2"),29.7 (C-3"),77.5 (C-4"), 549
(C-5"),24.0 (C-6"), 173.5 (C-7"), 85.5 (C-
8'),51.9 (C-9"), 45.1 (C-10"), 123.7 (C-11"),
170.7 (C-12"), 53.3 (C-13"), 24.2 (C-14"),
74.1 (C-15"), 167.8 (C-1"), 129.4 (C-2"),
136.4 (C-3"), 61.7 (C-4"), 12.8 (C-5"), 172.1
(C-1"), 28.8 (C-2"), 28.8 (C-3"), 172.1 (C-
4") o LAk B R B B 5 SCRR (W et
al., 2008) & Y spicachlorantins A FEA —Z | %
L HWr k&%) 10 4 spicachlorantins A

& 11 HERK, TR G HLO0,;
'"H NMR (600 MHz, CDCl,) §: 0.67 (1H, ddd,
J=9.2,85,52Hz, H2'«a), 0.98 (1H, m, H-
2), 1.00 (3H, s, H-14"), 1.12 (3H, t, J = 7.2
Hz, -CH,), 1.20 (3H, s, H-14), 1.29 (1H, m,
H-2), 1.30 (1H, m, H-2'B), 1.53 (1H, ddd,
J=9.2,7.5,3.5Hz, H3"), 1.74 (1H, ddd,
J=29.2,8.5, 4.6 Hz, H-1"), 1.79 (3H, s, H-
13), 1.88 (3H, s, H-e), 1.90 (1H, m, H-15),
1.93 (1H, m, H-3), 2.07 (1H, ddd, J = 7.9,
6.5, 4.0 Hz, H-1), 2.08 (1H, m, H-6"), 2.53
(1H, dd, J = 17.8, 7.5 Hz, H-5"), 2.57 (1H,
m, H-h), 2.58 (1H, m, H-g), 2.62 (1H, m, H-
h), 2.64 (1H, m, H-¢), 2.73 (1H, m, H-15),

2.75 (1H, s, H-9'), 3.10 (1H, m, H-6"), 3.74
(1H, m, -OCH,-), 3.97 (1H, t, J = 6.0 Hz, H-
¢), 4.02 (1H, m, -OCH,-), 4.58 (1H, d, J =
12.0 Hz, H-15"), 4.60 (1H, d, J = 12.3 Hz, H-
13'), 4.69 (1H, m, H-d), 4.90 (3H, s, H-e),
5.30 (1H, d, J = 12.3 Hz, H-13"), 6.68 (1H, t,
J = 6.0 Hz, H-c); "C NMR (150 MHz, CDCI,)
8:26.3 (C-1), 10.9 (C-2), 32.1 (C-3), 77.8
(C-4),162.5 (C-5), 118.5 (C-6), 151.9 (C-7),
101.5 (C-8), 205.1 (C-9), 56.6 (C-10), 129.4
(C-11), 172.1 (C-12), 12.2 (C-13), 24.0 (C-
14), 41.1 (C-15), 27.9 (C-1"), 11.4 (C-2"),
30.1 (C-3"), 77.6 (C-4"), 56.1 (C-5"), 25.7 (C-
6'), 176.8 (C-7"), 87.8 (C-8'), 52.8 (C-9"),
48.7 (C-10"), 125.4 (C-11"), 173.5 (C-12"),
55.8 (C-13"), 24.6 (C-14"), 75.2 (C-15"),
168.3 (C-a), 130.7 (C-b), 137.9 (C-¢c), 62.6
(C-d), 12.8 (C-e), 173.5 (C-f), 30.0 (C-g),
30.0 (C-h), 173.4 (C-i), 64.0 (-OCH,-), 16.6
(MeO-12) , b I B Ak P 5 Aok 3% 5086 5 Sk
(Zhang et al., 2012) B R RE A FoA -3,
BAHIWLE 11 HREREK A,

fkEw 12 HamER, 5 TX8 CH,O0,;
'"H NMR (600 MHz, CDCl,) 8: 0.41 (1H, m, H-
2a), 0.82 (1H, m, H-2'B), 0.84 (3H, s, H-
14'), 1.03 (3H, s, H-14), 1.04 (1H, m, H-
28), 1.29 (1H, m, H2'a), 1.31 (1H, m, H-
3y, 1.43 (1H, m, H-1"), 1.71 (1H, m, H-5"),
1.87 (1H, m, H-3), 1.88 (3H, s, H-5"), 1.88
(3H, s, H-13),1.99 (1H, d, J= 2.2 Hz, H-9") ,
2.04 (1H, m, H-1), 2.39 (1H, m, H-6"8), 2.43
(1H, m, H-8"a), 2.71 (1H, m, H-7"a), 2.74
(1H, m, H-7"8), 2.74 (1H, m, H-6'a), 2.85
(1H, m, H-8"8), 3.57 (1H, d, J = 11.8 Hz, H-
15'8), 3.64 (3H, s, MeO-12), 3.81 (1H, s, H-
9), 4.09 (1H, s, H-6), 4.47 (1H, d, J = 11.8
Hz, H-15'a), 4.49 (1H, dd, J = 14.7, 4.5 Hz,
H-4"a), 4.49 (1H, d, J = 11.9 Hz, H-13'8),
4.57 (1H, dd, J = 15.0, 4.6 Hz, H-4"B), 4.85
(3H, brs, H-15), 5.04 (1H, d, J = 11.8 Hz, H-
13’a), 6.55 (1H, m, H-3"); “C NMR (150
MHz, CDCL,) 8: 25.5 (C-1), 16.4 (C-2), 23.5
(C-3), 144.9 (C-4), 136.6 (C-5), 41.0 (C-6),
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132.1 (C-7), 200.3 (C-8) , 79.8 (C-9), 51.4 (C-
10) , 147.9 (C-11), 169.9 (C-12), 20.1 (C-13) ,
15.0 (C-14), 65.1 (C-15), 25.1 (C-1), 11.6
(C-2"),27.8(C-3"),76.6(C-4"),59.2(C-5"),
23.1 (C-6'), 173.4 (C-7'), 91.9 (C-8'), 62.2
(C-9'), 43.9 (C-10"), 123.7 (C-11"), 172.0 (C-
12), 54.2 (C-13'), 26.2 (C-14"), 72.0 (C-
15'), 167.0 (C-1"), 129.1 (C-2"), 135.5 (C-
3"), 61.6 (C-4"), 13.0 (C-5"), 171.9 (C-6"),
28.6 (C-7"), 29.1 (C-8"), 172.0 (C-9"), 52.4
(MeO-12) , DL b B Ak M o A3k 3% 55 96 5 SC ik
(Ran et al., 2010) iz 1Y chloramultiols A JEA —
B, AW LS 12 4 chloramultiols A,

4 HEEMHTE

K MTT 3B 015 W58 fb &9 1-12 X N 3
FE M Hela A LRI 40 MCF-7 ARG 51 9 41
i DU-145 A il 98 40 Hd AS49 F1 N ik i 5 98 4n g
T98G AN EENG 1k , LA S AZ B A PR X REH . 21
L T PRI SR s AR G 2 R T R E S
a2 HeLa A #0551 7E T, oAl A6 5 9 25 TS 30 i £
k2,

®2 UEYI1-12 WM AREFEMNLER

Table 2 Cytotoxic activity in vitro of compounds 1-12

La&y Xt HeLa fY2f 0 e B2
IC;, to HeLa
Compound (ot Il
! >20
2 4.50+0.27
3 >20
! >20
5 >20
¥ >20
7 4.25+0.08
s >20
i >20
10 >20
" >20
12 >20
EAZE Taxol <1.00

5 Wws54®h

N G NS 5 = VTN I Gl R
Sephadex LH-20 #E i F1 - il £ =5 20 AH 45 €0 3% 57
ARXF a4 5 2 95% L FEHE U TR TR AL
IrEOFEEE B 12 MEE Y, LA — B B ER
TREBE RS AL A A 11 5 R IR 2K A
Y., Kb kG 1 AEie ey, ka®2-7.9-
12 HUN G 4 SE 22 v Jr 45 2, @it MTT ¥
AL G W 20 M 205 P, 45 R &4 2 F1 7
XFNE 29095 20 M HeLa A #1001 4, 1C5, 43 51
(4.50£0.27) pmol + L' F1(4.25+0.08) pmol -
L A A G T dIE R, e ah AT 58 it
G B R G W AT T ARSMIT HIV-1 40
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