* 4610 °

¢ $ % Chinese Traditional and Herbal Drugs 35 51 % 5 18 202049 A

BHREES 1 MR T RE LS

OB, BREE, AN, T R
KR8, =8 KFE 671000

W OE: BW WA RER Salvia tiliifolia b 3RS Fik SRR, ODS. Sephadex LH-20. HPLC %
BRI E T B HAREAT RGuHh oy B Ak, RGBS S P T a R S . AR MBI U R B 43 AR B
Vb BRI T 2 AMEE, AR5 N 1-G-W)-8-(2-Fi-2,5- AWK %E)-1,7,8,9- T 25 [1,2-c]WeM4-3,6- —FR (1) AN
dugesin B (2). £5i& AW 14 1 MEIM B M L&Y, M s RE A, WEHENREGRR\LEY 1 LHE
PRI TE

KEIA): B RURE e A s AR RUREE A 4UREEYE: dugesin B

FESES: R284.1 MRS : A YEHES: 0253 - 2670(2020)18 - 4610 - 04

DOI: 10.7501/j.issn.0253-2670.2020.18.002

A new neo-clerodane diterpenoid from Salvia tiliifolia

FAN Min, DUAN Bao-zhong, XIA Cong-long, WANG Shuang
College of Pharmacy, Dali University, Dali 671000, China

Abstract: Objective To study the chemical constituents of the aerial parts of Salvia tiliifolia. Methods The compounds were
isolated and purified by various modern chromatographies, and their structures were identified by spectroscopic data. Results Two
compounds were isolated from the acetone extract of the aerial parts of S. tiliifolia, which were elucidated as 1-(furan-3-yl)-8- (2-oxo-
2,5-dihydrofuran-3-yl)-1,7,8,9-tetrahydronaphtho[1,2-c]furan-3,6-dione (1) and dugesin B (2). Conclusion Compound 1 is a new
clerodane diterpene with no cytotoxicity, named as 1-keto-tilifodiolide.

Key words: Salvia tiliifolia Vahl; neo-clerodane diterpenoid; 1-keto-tilifodiolide; cytotoxicity; dugesin B

JEEAL (Lamiaceae) FUEBHJE Salvia Linn. 18
YIAERA 1000 258, FE 540 78 Fh, JCLATEEGHE
XANZ. RERBHEYE S R HEaY,
Frle . wB b, Wb e BRI H AR e A 250
R S50 278 H A T2 1 2 W AR i,
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Fig. 1 Structures of compounds 1—2
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Bio-Rad FTS-135 LA % (Brucker
Co. , iit:), KBr JE/; VG AUTO Spec-3000 (Shimadz
Co., HA) B API Qstar Pulsar Jfiii#{% (Applied #t
Ji¢ (Pharmacia Co., Ffi1:); MCIEFEM KB A MCl-gel
CHP-20P ( Mitsubishi Co., HZA&); MPLC X H
EZBiosystems Co., £[H); UV-2401PC B4k
X (Shimadz Co., HA); DIP-370 B! %7 Ui ix
(Jasco Co., HA); Bruker AM-600 &Y, Bruker AM-800
¥ Wi 5 9% 1 (Bruker Co., 3€ [ ); Sephadex
LH-20Purifier System i AH 1A CRIFERHS A IR A
A PERE AR S AR (100~200. 200~300
H, & SIFEL T ) HPLC 20X 3 N 225646 1200
RSSO s 4 (Agilent Co., FEED, AT
N Agilent AF] Zorbax SB-Cis 1 (250 mmX10
mm, 5 um), Pl & i N Agilent A 7 [ Zorbax
SB-Cis 1 (250 mmX9.4 mm, 5 pm); WGFHHA
10% B BRI Z BRI, B J 3 2

FE GBI R R B34 T 201549 AR A B
AR, EH A R B R B AR T BT BRI 5T
T B BRRB . Salvia tiliifolia Vahl. FEYIFRA
(2015-09A-5B) AT RIE R AL 2] 0 = .
2 RESSE

W R B R (9 kg) TR,
H 8 fEEAEIE =R AR 3 IR, BRIRIZIE 24 h,
REGKRE 1R E (230 g, RELREVEWG,
KRB FERE, DB KRG (5:5.6 14,7 ¢
3.8 12,9 D) NBEMEH RBAHEE (MPLC,
MCD) HEATRREESE/L, I TLC A&, & IFAHR4 >

JE433) 6 AN Fr. 1~6.

Fr. 2(9.8 g) & Jx & Sephadex LH-20 &+ ( FF
BE) il B 5, 40 15 A R A € i DL A el k-
SA-FAEE (10 © 80 & 2) ¥ 7714 i v i 45 31
3 #B%%, Fr.2.1~23. Fr.2.1 (3.0 g) ZIEARERA:
Tl DA R - S-S A EE (10 2 85 1 5) SNk
SEIEVEML, 2 Sephadex LH-20 B/t (FFEE) 4lifk
G, Ha&E¥H% HPLC (33%ZE) 4itbig 3k
E¥1 (9mg, rR=26min). Fr.2.3 (1.6 g) ZIEH
Tk B A it LG - P IR (O ¢ 1) Al ot 7] 452 3 3t i
B2 % HPLC (47%HED) 78, /4 I1EHM
TRl DA -EE R Ol (2120 D
FpeliRaite, HEREY 2 (8 mg).
3 SHEE

&Y 1: AEMAEK, [a]p —93.7 (¢ 0.90,
MeOH). HR-ESI-MS m/z: 373.068 8 [M~+Na]* (it
K 373.068 3, CaoH1406Na). IR vSo (cm™): 3 420,
2 927, 1 755, 1 653, 1 278, 1 079, 602.
UV AN (nm): 207 (4.49), 254 (4.07), 298 (3.40). 1k
&% 1 /) BC-NMR A1 DEPT i (£ 1) EREH 20
AR, B 3 ANEFRE [1 NMFTERTFE oc 71.2
(C-19)], 8 MXHE: [1 MEEAIKF % 6 75.3 (C-12)
A6 ANAEBR]) A9 AT (6 MR 2 AR BRI
fF5R 1 AR S ). 208 'TH-NMR i (£ 1D
BRI EE 1 AREIAE [0 6.30 (t,J=1.5
Hz, H-14), 7.61 (t, J = 1.5 Hz, H-15), 7.90 (s, H-16)],
PL S S UL A 1 N EEHERA e B e A 00,
A 11 1D NMR 45 5 tilifodiolide! V47 X}
to, R —FHAEMEC, XAETHEY 1

£1 L4415 'H-F1 13C-NMR (800/200 MHz, acetone-ds) (3%
Table 1 'H- and *C-NMR data for compound 1 (800/200 MHz, acetone-ds)

AL ou oc {7A on dc
1 195.8 11 148.7
2a 2.98 (ddd, J=16.6, 3.9, 1.4 Hz) 42.9 12 6.83 (s) 75.3
2b 2.90 (dd, J=16.6, 11.8 Hz) 13 122.0
3 3.30 (m) 324 14 6.30 (t, J= 1.5 H) 109.5
4 134.9 15 7.61 (t,J = 1.5 Hz) 145.5
5 7.42 (dd, J=3.0, 1.7 Hz) 147.6 16 7.90 (s) 143.9
6 8.24 (d, J=8.0 Hz) 129.2 17 169.6
7 7.89 (d, J=8.0 Hz) 123.9 18 173.5
8 130.7 19 4.84 (dd, J=3.0, 1.7 Hz) 71.2
9 139.2 20a 3.26 (ddd, J=14.4,4.0, 1.4 Hz) 30.6
10 137.2 20b 2.79 (dd, J=14.4, 8.5 Hz)
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—, &£ HMBC i g 3] H-2 (6n 2.98,
2.90), H-3 (du 3.30), H-6 (0u 8.24) 5 C-1 (dc 195.8)
FI, 454 'H-'H COSY i Hy-2/H-3/Hp-20 [ H
WERGE, TIHHRIEARE N C-1 1. Bk, thEW1
H P 4575 2] 7 RIE (B 1). M ROESY i ([
2) gL F] H-12 5 H-20a (M55, 18 H-20a
N B RIAY, T H-20b 4 a. M "H-NMR %4 @] 41,
H-20b/H-3 F1 H-2b/H-3 [IMH A5 50058 8.5 Hz Fl
11.8 Hz I KMB4E, K Karplus KLU0, 3D Al
K/~ T H-3. H-20b Mz AR B (K 2),
MUk E H-3 8 B ML, 22 BTk, L& 1 i4s
e 1 FR, oo ERE A, A 1 ASEN
T R T wE A .

/7 HMBC
ROESY

— lH_lH COSY

,”~ 77>« H-H coupling constant P

B2 {¢A&% 14 'H-'"H COSY. HMBC. ROESY #8%f55
Fig. 2 'H-'H COSY, HMBC and ROESY correlations of

compound 1

E 2: AR, 43 73 CaoHisOs, "H-NMR
(600 MHz, acetone-ds) o: 3.17 (1H, dd, J = 13.5, 7.0
Hz, H-1a), 3.07 (1H, dd, J = 13.5, 7.0 Hz, H-1b), 5.95
(1H, td, /=19.5, 7.0 Hz, H-2), 6.51 (1H, d, /= 9.5 Hz,
H-3), 7.79 (1H, s, H-7), 6.41 (1H, brs, H-12), 6.06
(1H, brs, H-14), 7.36 (1H, brs, H-15), 7.52 (1H, brs,
H-16), 5.38 (1H, d, J = 17.4 Hz, H-19a), 5.35 (1H, d,
J=17.4 Hz, H-19b), 2.24 (3H, s, 20-Me); *C-NMR
(150 MHz, acetone-dc) o: 29.5 (t, C-1), 128.6 (d, C-2),
119.3 (d, C-3), 126.5 (s, C-4), 155.7 (s, C-5), 132.2 (s,
C-6), 124.3 (d, C-7), 122.2 (s, C-8), 131.3 (s, C-9),
141.8 (s, C-10), 150.9 (s, C-11), 75.1 (d, C-12), 120.8
(s, C-13), 108.8 (d, C-14), 144.4 (d, C-15), 142.5 (d,
C-16), 169.8 (s, C-17), 172.2 (s, C-18), 69.9 (t, C-19),
15.6 (q, C-20). LA bHdhs 5 30ilfons i — 200, s e
&4 2 4 dugesin B,

4 EYTEMENR

DTE AP 156 5 F0 N Jies 48 7L HL-60. A549.
MCF-7. SW480 f1 SMMC-7721 HI4ipuEist:. H
B 10%IH4F I3 1 75 (DMEM (3# RMPI 1640)
PiC RS B 24 L 2R, DAREFL 3 000~15 000 /™4t o 422
3 96 FLIR, FEFLAREN 100 pL, N EEAN OB AT 12~
24 h BEFR:FE. (LAY 1 F DMSO %fi#, LA 40
umol/L WK FEWITH, FRFLLARF 200 uL, FEFpALEE)
W3AMNEFL. 37 CHF 48 ha, MBEAIRFFLA
B, AL MTS (3-(4,5-dimethylthiazol-2-y1)-5
(3-carboxymethoxyphenyl)-2-(4-sulfopheny)-2 H-tetra-
zolium) FR 20 uL FIEFFRIE 100 puL; BIF40HE 7
100 pL #5575 EIEW, BEFLIN 20 pL MTS ¥ 1 3
AN AL (MTS ¥ 20 pL FIEE IR 100 pL (1)
TRAVD, ke E 2~4 h, (RN FeHEAT G &
WG . e 492 nm PK, £ I REEE bR AX
(MULTISKAN FC) BSEHUEFLIROGEEAE, k4R,
i A3 DAL S0 g 5 AR, R 23R
AR, 2] S ARAp s HIER B (B 3). SR
WIE] (DDP) AFHMEXTIE, CAKREE ARG R, 41
PAEIE SN P AR b Al AR Kt 4, S R i
(Reed and Muench 72:) BHH5AL & W17 2= B 1) i
& (ICso) fHo ZRFEHMEY 1 XL E S Fhdif
BTN M B 1
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Fig. 3 Inhibitory effect of compound 1 on five tumor cells
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