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Tumour cytotoxic activities of a new eudesmane-type
sesquiterpenoid from Artemisia deversa Diels
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Abstract: Five compounds were isolated from an ethanol extract of Artemisia deversa Diels by solvent extrac-
tion, Diaion HP-20, CHP20/P120 MCI, Sephadex LH-20, silica gel and preparative high performance liquid
chromatography. Their structures were elucidated by MS, NMR and X-ray as artemideversal (1), 7-hydroxy-6-
methoxycoumarin (2), 6,7-dimethoxycoumarin (3), caffeic acid (4) and 4',5,7-trihydroxy flavone (5). Compound 1
is a new eudesmane-type sesquiterpene. In vitro cytotoxic activities of the five compounds were explored by
MTT testing with HepG2, A549, HeLa and MRC-5 cell lines. Results show that compounds 1 and 5 significantly
inhibited cellular proliferation. The 1C,, of compound 1 in A549 and HepG2 cells was 8.36 and 16.51 umol-L*; the
IC,, of compound 5 in A549 and HepG2 cells was 17.06 and 7.95 umol-L™.
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Figure 1 Chemical structures of compounds 1-5
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Figure 3 Crystal structure of compound 1

b & 2: 3% {04t mp 201~203 °C, 'H NMR
(CD,OD, 400 MHz) d: 3.91 (3H, s, OCH,), 6.23 (1H, d,
J = 9.4 Hz, H-3), 6.82 (1H, s, H-8), 7.14 (1H, s, H-5),
7.89 (1H, d, J = 9.4 Hz, H-4), 8.10 (1H, s, OH); *C NMR
(CD,OD, 100 MHz) §: 163.0 (CO), 150.0 (C-9), 149.0
(C-7), 146.1 (C-6), 144.9 (C-4), 111.2 (C-3), 110.0 (C-10),
108.6 (C-5), 102.6 (C-8), 55.5 (OCH.). LA_I- NMR % ¥
T 5 SCER IR — 2, S TR -6- AR R R

AW 30 A AR d, mp 143~145 °C, 'H NMR
(CD,OD, 400 MHz) ¢: 3.80 (3H, s, OCH,), 3.85 (3H, s,
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Table 1 *H NMR (400 MHz) and *C NMR (100 MHz) spectral
data of compound 1 in CDCI,

No.
° 5, (in Hz) 5.

1 4.20 (1H, dd, 11.7, 5.0) 77.2 (d)
1.67 (1H,, m)

2 26.7 (t)
1.77 (1H, m)
223 (1H,, ddd, 14.2,5.2, 2.0)

3 29.2 (t)
2.67 (1H , dddt, 14.2, 13.5, 6.0, 2.0)

4 — 149.0 (s)

5 — 76.1 ()
1.61 (1H,, brdd, 13.7, 4.2)

6 35.7 (1)
1.82 (1H,, dd, 137, 12.6)

7 2.76 (1H, tt-like, 12.6, 4.2) 33.7 (d)
1.68 (1H,, m

8 (1H,, m) 30.7 ()
1.80 (1H,, m)

9 4.16 (1H, dd, 11.4, 4.9) 77.7 (d)

10 — 40.2 (s)

11 — 152.1 (s)

12 4.14, 4.18 (each 1H, br d, 14.8) 65.3 (t)

13 4.98, 5.11 (each 1H, brs) 109.6 (t)

14 0.91 (3H, s) 11.0 (q)

15 4.76, 4.87 (each 1H, br s) 109.4 (t)

16 4.90 (1H, q, 5.1) 99.8 (d)

17 1.35 (3H, d, 5.1) 21.0 (q)

OCH,), 6.29 (1H, d, J = 9.4 Hz, H-3), 6.82 (1H, s, H-8),
7.13 (1H, s, H-5), 7.83 (1H, d, J = 9.5 Hz, H-4); *C NMR
(CD,0D, 100 MHz) 6: 161.0 (CO), 150.0 (C-9), 152.1
(C-7), 148.9 (C-6), 144.5 (C-4), 112.9 (C-3), 113.9 (C-10),
110.5 (C-5), 100.7 (C-8), 56.8 (OCH,), 55.3 (OCH,). LA
- NMR %4z 3 38 55 SCRRM 18— 85, % 8 6,7- =
th &9 4: 35 B8 K, mp 202~204 °C, '"H NMR
(CD,0D, 400 MHz) &: 6.21 (1H, d, J = 16.1 Hz, H-8),
6.80 (1H, d, J = 8.1 Hz, H-5), 6.94 (1H, dd, J = 8.1, 1.9 Hz,
H-6), 7.06 (1H, d, J = 1.9 Hz, H-2), 7.50 (1H, d, J =
16.1 Hz, H-7); ®C NMR (CD,0OD, 100 MHz) §: 127.8
(C-1), 115.3 (C-2), 146.8 (C-3), 148.2 (C-4), 114.9 (C-5),
123.1 (C-6), 147.1 (C-7), 116.6 (C-8), 170.9 (C-9). LA
I NMR %4z 8 i 5 ORI B — 2, 4 e i HERR o
L& 5: ¥ kB, mp 346~348 °C, 'H NMR
(DMSO-d,, 400 MHz) 6: 6.21 (1H, d, J = 2.0 Hz, H-6),
6.47 (1H, d, J = 1.9 Hz, H-8), 6.77 (1H, s, H-3), 6.91
(2H, d, J = 8.8 Hz, H-3', H-5'), 7.93 (2H, d, J = 8.8 Hz,
H-2', H-6"), 10.35 (1H, s, 4'-OH), 10.80 (1H, s, 7-OH),
12.95 (1H, s, 5-OH); C NMR (DMSO-d,, 100 MHz) &:
164.7 (C-2), 103.3 (C-3), 182.2 (C-4), 163.0 (C-5), 99.5
(C-6), 164.3 (C-7), 93.9 (C-8), 157.8 (C-9), 104.1 (C-10),
121.4 (C-1), 128.9 (C-2"), 116.5 (C-3), 161.7 (C-4),
116.5 (C-5'), 128.2 (C-6"). LA I NMR##iit 5 k™

PR — B, N 4)5,7- =B SEHE
2 EWMI~5HIMIEMnEEN

MTT i iR 40 e 2 5 I 4 R L3k 2. %
B, A& W0 1.2, 3 A1 5565 4 F i 98 41 i HepG2. A549.
HeLa.MRC-5 BA AN A F2 B (1) A= K Al v 7k, o4k
G4 1% ABA9 FIAL A4 5 % HepG2 (4 il 1 FH 5 5,
e B ) TR 43 510 A 8.36 umol- L1 7.95 pmol LY, %
I H A ot B LT, b LR S S A 3 o e Rg 44 A
7R H— 8 WA IS M, A0 2 0 30 4 F g 4
JifR 9 M AR 55, Ak A 4 U SR 3K B B SR AR 4 i
TETE .
Table 2
cells. —: No active

IC,, values of compounds 1-5 against different cancer

IC,, values against cancer cells/umol-L™*

Compd. HepG2 Ab549 HelLa MRC-5
1 16.51 8.36 22.71 19.60
2 46.51 68.53 78.14 78.46
3 50.82 48.05 65.92 50.63
4 — — — —
5 7.95 17.06 13.55 26.19
Cisplatin 8.17 3.14 5.37 14.92
I ER S

M 2017 42 7 F 2k 3 T Wb S R A FE R
Wl A0 (R 1 700 m), EIAL SR ImE ARt S
Az iy b 2 2 B B R 2R S e N s RHE JE A
(Artemisia deversa Diels), JFAE Y br A BLA7 T 40 258 —
I 2 BE A 2 5 A i B 2 B M AR AR (b A
+5:20170728).

Atk #: CDCI,.CD,0D.DMSO-d, (3£ [ CIL
7]); itk 4l 2 5 (35 [E TEDIA A 7); Sephadex LH-20
R BE LR (B 4 GE 2 w); Diaion HP-20 24 K FL I Ff
WA (H A =25 /3 7]); CHP20/P120 MCI# fig (H 4 =
A7), 200~300 H L (F SR L L)) &
Ft SR LG ST AN PR R 56 35 Dy L 72 43 A 4l ) (T8
Jb R B A TR A BR A W) A 44 i HepG2. A
A /N 4 A it 96 24 B AS49 . N F 2500 4 il HeLa AV fi
41 Jfs MRC-5, i H v B B2 e b i 0 i e FY 6 Mg et
W (MTT). A (cisplatin) A1 D5796 DMEM 15 57 & 15
N 3 [ Sigma-Aldrich 2 &) 7= & & R H 3£ EH
Thermo Fisher Scientific A ] .

SolariX7.0T 1= 43 #F {d 5L w22 6 Joig 3% 4% . AV-400
MHz j# F #% i 3% 4R A (42 [ Bruker 2 #]); XtaLAB
PRO MMOO7HF (Cu) XUMAETE X S 2 B iy T A (H A<
Rigaku /A #]); Autopol 1V jig Yt {% (3£ [E Rudolph 2 #);
Nicolet iS50R {i# HL A8 4 21 41 5 i 4 (3% [E Thermo
Scientific /A &); UV-5200PC 48 41 1] WL 43 66 B i (L1
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T TTATAX B8 A B A 1); X-6 45 25 S Aok Al e 1% (b
SOV R HL R A 52 JIT); 2535 i 2% 284 v AR AH (i
A 1) 2% = RORH 8 1% A SunFire™ Prep C18 OBD™
F (250 mm x 19 mm, 5 pm). 2§ il & & RO 0 b
SunFire™ Prep C18 OBD™#: (150 mm x 10 mm, 5 um).
23 Hr B 0 A €35 A% SunFire™ Prep C18 OBD™ 4
(250 mm x 4.6 mm, 5 pm) (32 [E Waters A 7); 1260 4
AT A1 1) 2% 28 = 20RO A3 23 B 28 s RO € B A
ZORBAX™ SB-C18 #f: (150 mm x 4.6 mm, 5 um) (3 &
Agilent 24 @); Milli-Q Integral 5 74 i /K 4% (# [E Merck
Millipore A w]); R-210 BYjie % 25 KA (3 1= Buchi A =] 4=
7%); miVac Quattro 7% & iR 44X (94 [E GeneVac A &)
Spectramax® plus384 %4 £ T 5 i 45 1% (3% [E Molecular
Devices 24 7); 3111 % CO, 15 77 4# (3% [# Thermo Fisher
Scientific 24 &]); IX51 R3] & 50 2 45E (H 4 Olympus
AF])s
1 REFMSE

5 8 4 B 1.4 kg, B %, 80% L. BE (8 L) =il
NBWIREL, A IR BUR, R R 4R 1 AR E £ 120 g,
TR TR B, MRV A Bk U e AR QR AIIE T
B REEY, 1940 T A 55 g S BBz 15.3 g« LR
CBEHAL 9.45 g IE T BEHAL 7.4 9o LR L TR AL |
Diaion HP-20 X FL# AEAE, 1K iX FH 0%.20%+40%-60%
80%-90%.100% & - 7K A4 Z BEIBE, K LA b % 3 it v
BT et 7% KA E i . Diaion HP-20 80% 2. % ¥ it
Y (2.93 9) & IEAHREERRE G, F A k- 2R 2.1
(#&FALL100:0,10:1,5:1,3:1,2:1,1:1,1:3,0:1) BAJE
Ve, 2 3 (TLC) & ill-& IF, 23] 12 M4y (iefE
Fr. 1~Fr. 12). # Fr. 7 (53.8 mg) _I- Sephadex LH-20 %
SRWE B R €, R v T - S - R (R R LR
4:5:1) Pelt, 152]4 4 5 GO AE Fr. a-1~Fr. a-4); Fr. a-2
(29.1 mg) 2 -1l % 1= FOHAR (2 F 7K FREE 2 20180,
WE17.0 mL-min™) 381541 (23.5 mg, t, = 18.0 min).
# Fr. 9 (18.2 mg) _I Sephadex LH-20 %] J% 4 i Ji A3 (1
W, A - SR - (AR 2:301) B, 42
FbA Y5 (10.3 mg). # Fr. 11 (13.9 mg) £ 2K % 1w
OB (285 - 7K AR AL EL v 20 80, ¥t 4.7 mL-min™)
284k &Y 4 (8.6 mg, t, = 35.0 min). HU & bE B
£zt CHP20/P120 MCI A%, 1K /X ] 0%.20%40%.60%
80%-90%.100% ' - 7K 4 Z BEIBE, K LA b % 3 it v
BT e 28 A 45 . CHP20/P120 MCI 60% FH i
Vel 4 (5.7 9) L IEAHRE R AL (B, B A k- LR
g (A FR L 10000, 150:1, 100:1, 80:1, 50:1, 30:1,
20:1,15:1,10:1,5:1,3:1, 2:1, 1:1) BEEwe, 2O
i (TLC) Kl & 3, 55 21 N 7 (icAE Fr.i~Fr. 21);

¥ Fr. 15 (46.8 mg) £ LH-20 ] B Bt A, B — &0
Fr—F I (RAREE 1:2) P, 43213/ 2 (IB/EFr.a-1~
Fr. a-3); Fr. a-1 (14.7 mg) £ -l & & SO (4 -
KA R LE 10190, ¥ 3% 4.7 mL-min™) 5 24k &4 3
(6.9 mg, t, = 40.5 min); Fr. a-3 (19.2 mg) £ il % = 2%
WM (2B 7K AR EE 95295, ii% 1.0 mL-min™) 75 5
&2 (15.2 mg, t, = 87.2 min).
2 ERIRERENE S BT

A 13%5.0.50 mm x 0.20 mm x 0.12 mm A/
F, £ 100 K IR B2 R, R A H A& XtaLAB AFC12
(RINC): Kappa single iT#{X (Cu Kaf£k, 2= 1.541 84 A)
F 3.217° < 0 < 73.595°76 [ Py AT 14, JL e 5 78 765
AT R A SRS AT S RN 12 445 [R,,= 0.033 3,
Rygna= 0.018 5] & A 45 H4 K H Olex2M k£, SHELXT
FE PO AT, FH B /s 3Rl & o S M S BOIAT IS
1E. AbEWLI5 TN C,H,,0,, HIXH T E (Mr) A
294.38; mp 161~163 °C; &k B AL R, =N
P2,; i 24 a=0.907 333 (3) nm, b = 2.745 93 (8) nm,
¢=1.268 088 (4) nm, a =y=90°, #=92.979 6 (3)°, fmffik
FAV =3.155 136 (18) nm®; 1+ 5% & D, = 1.239 g-.cm®,
fm ML 2> 7% Z = 8, F (000) = 1 280.0, Flack % %% 0.03
(5). &M LI bR dE O A S M & AR 5 80
O A B4 5, CCDC 5 2079081
3 YHREEIEMEMIR

DUBEAAE A BH X FE . 7E 10 em B3 7= LR, 3% 7740
Jf 250 AR K, 1 miL iR AR T A R O U AR 4h
JH, 00 T OB S W 4 B B R T 5% 10% AN 4
Ji, #2022 96 FLAK, & L 100 pL, H 5% CO, K5 7 48
37 CHEFFI T, BILIMAN GG R MR 2 2 540k
JEE AR DUAE &y, 3 2590 IR 29K ) 9 3] 0N 6.25.12.5.. 25,
50 11100 pg-mL*, BN KRB E 4N E AL, dhaiiE o7
24 h &, FEALINN 20 ub MTT ¥ (0.5% MTT), 4k 4E
Higtdhe ¥ n, W BiF, LM 100 pL —
PRI TN, ERE IR EARHIR Y, 2 45 ¥ ¢ &V i, i H
B AR A TE 490 nm A A IR e . ad it DL A RH
& 2H 20 BRI AE TS 2

YR H (%) = (1 - 2 AL EEE) / s256 40
WG FE AR x 100%

YEE TTRk: TR 57 58 B IO I BT S0 1Y S i 208
M T RIS RS 8 O SEIR R 4R 5 0 SC E AT
T BERSEN AN X5 T 2 5 S it S 58 FHEHE A o

FIZEARSE: BT A 1R 75 B TOAT R 26 v 5%
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