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Abstract: To clarify the chemical constituents in the aerial parts of Isodon serra (Maxim.) Kudo, nine compounds
were isolated from the ethanol extract. Basis on the spectral data, their structures were identified as methyl
rosmarinate (1), 3,3'-bis(3,4-dihydro-4-hydroxy-6,8-dimethoxy-2H-1-benzopyran) (2), 7-megastigmene-3,5,6,9-
tetrol (3), 7-megastigmene-3,5,6,9-tetrol 9-O-p-D-glucopyranoside (4), 5,6-epoxy-7-megastigmene-3,9-diol (5),
(-)-loliolide (6), 3-formylindole (7), ethyl «-L-arabinofuranoside (8), and ethyl pS-D-xylopyranoside (9).
Compounds 1 and 2 belong to phenylpropanoids, 3—6 are megastigmanes, 7 is an alkaloid, 8 and 9 are alkyl
glycosides. Compounds 2—9 were reported from this species for the first time.

Key words: Isodon serra; Phenylpropanoid; Megastigmane; Alkaloid; Alkyl glycoside

BT AR ON BT A (Lamiaceae) I L B MBI BEMA R 2 — M, RO KSR W E AR
#3%(Isodon lophanthoides) MR T HL(I. serra) T 7= J7 V. A& VLPSEE XA PE, DL 2
Hy b3y, IR E 25 SR BT I R R AR RFIRE A BEAERCEE . T RIR R R A b 2

R E#: 2017-07-10 B2 HAM: 2017-09-13

FEEWH: | R4 RN AR K 5 15(2016B020239004) %

This work was supported by the Project for Applied Science and Technology Research and Development in Guangdong (Grant No. 2016B020239004).
RERN: FAxtE, &, Wt AMtEESsFAEmERL.

“ JE{51E# Corresponding author. E-mail: xiehaih@schg.ac.cn



186 B AR R T

%5 26 &

LB E R B EARE R B /\BRER
i dh 1 A2 7 3K, AR IR AR 9 28 2 sl 08 5 K
MToria S EERT 8. SRR R . I R5E
e

Xt R SUR 7R AR B R AL il D %
IARIE, Mh 7 B E (A s =k SR
R E AHUER. WL R Sy A 2%
LUE REMR ITEAL A R 7 R, AT [F
—PlAE 2 4t ) 2R SO R SR AN R B B A A
FR BT TIRAWETC . 1 SCHGE T RS 7R 35¢
LA 4310 16 A K. 13 MHSEA 11 4
HE RSN S50 ARSI . Dréa e
PUREEYE, A 1L AL ey, 24 Hoaie s
W RAZAE ) RO AR SO IR 2
NI 2 MR 4 MREFRE R, 1
ANEVITRSEAN 2 MR SR & .

1 MDA

1.1 #k

B ISR SR A R ST HETLR
TR I R0 7] 78 2 € R R B AR ; AB 7 ] 7 5% B gt
& LH-20,

R EM b #4 T 2010 4F 10 ASRASIMA S
L AR B R 25 PR A BIAE T 2R 4 T R T )
Pk Jetth, A LR A B A R R A T R A
% 5E N Isodon serra.

1.2 X8

By EE A ] LC-6AD =y JGHUAH 1 3% 4 AT RID-10A
NZERT A FIAEEHL(JRM) A F] EZ Purifier 100
WA 4% AB A MDS SCIEX API 2000
LC-MS/MS % ; PE A 343 ZUjiee{¥; Bruker
Ascend-500 ZRILHRIL, LLEFIENZSIE.

1.3 EERSE

W R s VI, BT, B
Uy K 10.0 kg, T 95% 2 i Al 50% £ 7 %12 1 2
W, WHMAFK N 50, 40, 40 1 40 L, FHK
2 d, AHIER, BMERGEET, 8RR
760 g. TEHUYIH 3 L ZE KA A, BN RS},
T g Bk Bt 3 IR, BRIR 3 Lo KA 41 2T AN
IETEESRE 4%, k3L, BRI, Bt

WA BT, RO CFRAERY) 163 g FIIE T BEAL
B 171 9.

LR CTRA AR BT, L= -
FEEVRAWRL10 © 0~7 3 (V/IV, FREDIEM, Hma
R, A8 17 ML (EL1~ELT). E9 (23.2 9)
SRERAEENT, DA TMEE-TIEE (9 ¢ 1~6 1 4)Pe,
G N 8 NI (E9-1~E9-8). E9-5 &+ KA
e, DLFEE-/K(4 : 6~8 1 2)¥eMi, 46 Wl
VI Z AR5 %, 1814654 6 (7.5 mg). E10 (75 g)
ZREAEE M, DA EE- N9 ¢ 1~4 1 6)Te i,
49N 10 N4 %3 (E10-1~E10-10). E10-5 &%
WA 78S, DLHRE-/K@B D 7~6 2 4)%l; 307
Ve m A g lif, DLFFEE-/K(39 & 61)H
WA, Wk 5 mL min~t, LAY 7 (tg=52.2 min,
9.3 mg). E10-10 LAEALEMT, LA=FHbe-H i
(10 : 0~85 : 15)¥flit, &N 7 Mk 5(EL0-10-1~
E10-10-7). E10-10-1 &9 RiiAHEAHE 73 55, AR iE-
K3 7~6 1 )P, 4 1 6 YRR H B LH-
20 FEEIE S B, LR RS, /340 A9 2 (13.4 mg).
IE T EER R SRR E T, DA=SH - RS
2~5 1 5)¥EML, AN 10 M (B1~B10). B1 (29.9 9)
SREREEN, LA BTN (9 @ 1~4 : 6)BEfi,
&3Fh 11 A4S (B1-1~B1-11). B1-7 &R
FHEE >, DIFFEE-KG © 5~87 © 1), &7
N 11 AR 5 (B1-7-1~B1-7-11) . B1-7-1 &30
Mk aith, PAREE-/K(44 @ 56) MBI, FEN
5mL min', B4EY 3 (tk=26.2 min, 11.2 mg).
B1-7-11 & LH-20 A5, DLFEESENL, 1540
&5 (1.5 mg). B2 (32.7 Q)& REKALENT, D=5
FE-HEE9 - 1~7 © 3)Weli, &IF N 10 M4 5
(B2-1~B2-10)., B2-3 &+ RiAH ot 7 85, DL E-
JK(5 : 5~87 1 13)¥fii, &K 8 ANk4l 5 (B2-3-1~
B2-3-8). B2-3-4 % LH-20 H: it/ 5, F4 maon
It Eaifk, DL EE-/K (49 © 51 AREhAH, s A
5mLmin, 84644 1 (t=47.3 min, 61.2 mg). B2-5
SRR ENT, ME S SBAE eEaith, DL -
K@ D9 NUBHAR, Yk 5 mL mint, LAY 8
(tr=18.0 min, 15.1 mg)#1 9 (tz=32.8 min, 10.8 mg).
B6 (20.5 g) &kt =T, A= Hhe-HEEQ © 1~
73 fii, AN 7 AW 5(B6-1~B6-7). B6-6
SRR ENT, F& SR e aith, DL -
K(18 © 82) AT ANA, ik 5 mLmin ", BLEW 4
(tr=82.7 min, 46.0 mg).
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14 gEr

e 1 LEMETE: [ofb +82.9 (c
0.58, MeOH); ESI-MS m/z: 396.7 [M + NaJ*, 770.9
[2M + Na]*, 372.5 [M — H], 409.1 [M + CI], /> F&
374.1, 43T\ CyeH150g; "H NMR (CsDsN, 500 MHz):
8756 (1H, d, J = 1.9 Hz, H-2), 7.20 (1H, d, J = 8.1 Hz,
H-5), 7.11 (1H, dd, J = 8.1, 1.9 Hz, H-6), 8.01 (1H, d,
J =15.8 Hz, H-7), 6.62 (1H, d, J = 15.8 Hz, H-8), 7.39
(1H, d, J = 2.1 Hz, H-2'), 7.24 (1H, d, J = 8.0 Hz,
H-5), 6.93 (1H, dd, J = 8.0, 2.1 Hz, H-6'), 3.35 (1H,
dd, J = 14.3, 5.1 Hz, Ha-7"), 3.31 (1H, dd, J = 14.3,
7.8 Hz, Hb-7), 5.72 (1H, dd, J = 7.5, 5.1 Hz, H-8),
3.64 (3H, s, OCHj); *C NMR (CsDsN, 125 MHz): &
127.1 (C-1), 116.5 (C-2), 148.2 (C-3), 151.3 (C-4),
117.1 (C-5), 122.9 (C-6), 147.6 (C-7), 114.4 (C-8),
167.6 (C-9), 128.7 (C-1'), 118.4 (C-2'), 147.8 (C-3),

”
COOCH,

K1 a9 1~9 BEiH

Fig. 1 Structures of compounds 1-9

a3 TEEMATE); [ —228 (c
0.56, MeOH); ESI-MS m/z: 267.3 [M + Na]’, 511.4
[2M + Na]*, 279.4 [M + CI]", 7> & 244, 73 7=
Ci3H2404; 'H NMR (CsDsN, 500 MHz): 6 2.59 (1H,
dd, J = 12.2, 11.7 Hz, Ha-2), 2.05 (1H, dd, J = 12.2,
4.3 Hz, He-2), 491 (1H, tt, J = 11.7, 4.3 Hz, H-3),
2.48 (1H, dd, J = 12.2, 11.7 Hz, Ha-4), 2.50 (1H, dd, J =
11.7, 4.3 Hz, He-4), 6.84 (1H, d, J = 15.8 Hz, H-7),
6.51 (1H, dd, J = 15.8, 6.1 Hz, H-8), 4.77 (1H, qd, J =
6.1, 6.4 Hz, H-9), 1.50 (3H, d, J = 6.4 Hz, H3-10),
1.66 (3H, s, H-11), 1.64 (3H, s, Ha-12), 1.27 (3H, s,
Hs-13); °C NMR (CsDsN, 125 MHz): 6 40.9 (C-1),

146.9 (C-4), 117.2 (C-5'), 121.6 (C-6'), 37.9 (C-7",
74.4 (C-8"), 171.4 (C-9"), 52.5 (OCHa). LA L% 53¢
BR[OJ4RIE 1) (CDOD)HE A —5, W% e NIKIEFIR
FH TS .

a2 RFEEMRTE);: [o]d 0 (c0.67,
MeOH); ESI-MS m/z: 441.2 [M + Na]*, 453.8 [M +
Cll, 7T 418, 4373\ CyHas0s; "H NMR (CD50D,
500 MHz): ¢ 4.26 (2H, dd, J = 9.0, 4.7 Hz, H-2a, 2'a),
3.88 (2H, br d, J = 9.0 Hz, H-2e, 2%), 3.14 (2H, m,
H-3, 3"), 4.71 (2H, br s, H-4, 4), 6.65 (4H, br s, H-5,
7,5, 7"), 3.84 (12H, s, OCH3 x4); **C NMR (CD;0D,
125 MHz): § 72.8 (C-2, 2'), 55.5 (C-3, 3'), 87.6 (C-4,
4", 1045 (C-5, 7, 5', 7"), 149.3 (C-6, 6/, 8, 8'), 136.2
(C-9, 9", 133.1 (C-10, 10"), 56.8 (OCH3x4) ., LA_F#i4fz
L SCHR[10]41 18 (CDCly) AR — 2k, %N 3,3-
W (3,4- - F-4-F2 FE-6,8- — FHAR FE-2H-1-ZF FF L) o

0 .
HONZQ 0.~

OH

47.7 (C-2), 64.7 (C-3), 47.4 (C-4), 775 (C-5), 79.0
(C-6), 131.0 (C-7), 136.9 (C-8), 68.8 (C-9), 255
(C-10), 28.3 (C-11), 26.9 (C-12), 28.3 (C-13). LA k%K
P 5 SCHR[1L - 12] 450 1 — B, MUS e N 7- KA
J6)%-3,5,6,9-PUFE .

wEW 4 TEMATE: [db -55.3 (c
1.25, MeOH); ESI-MS m/z: 429.4 [M + Na]*, 835.4
[2M + Na]’, 405.5 [M — H], % T 406, 4T\
C1oH3409; *H NMR (CsDsN, 500 MHz): 6 2.52 (1H,
dd, J = 12.2, 11.8 Hz, Ha-2), 2.01 (1H, dd, J = 12.2,
4.2 Hz, He-2), 4.91 (1H, tt, J = 11.8, 4.2 Hz, H-3),
2.42 (1H, dd, J = 12.2, 11.8 Hz, Ha-4), 2.48 (1H, dd, J =
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11.7, 4.3 Hz, He-4), 6.70 (1H, d, J = 15.9 Hz, H-7),
6.50 (1H, dd, J = 15.9, 7.4 Hz, H-8), 4.73 (1H, qd, J =
6.2, 7.4 Hz, H-9), 1.40 (3H, d, J = 6.2 Hz, H3-10),
1.67 (3H, s, Hs-11), 1.64 (3H, s, H3-12), 1.19 (3H, s,
Hs-13), 4.94 (1H, d, J = 7.7 Hz, H-1'), 4.22 (1H, dd, J =
7.7,8.8 Hz, H-2)), 4.03 (1H, dd, J = 8.8, 9.2 Hz, H-3),
3.94 (1H, m, H-5), 4.57 (1H, dd, J = 11.6, 2.3 Hz, Ha-
6'), 4.23 (1H, dd, J = 11.6, 6.4 Hz, Hb-6"); *C NMR
(125 MHz, CsDsN): & 40.6 (C-1), 47.4 (C-2), 64.6 (C-
3), 47.0 (C-4), 77.4 (C-5), 78.6 (C-6), 133.3 (C-7),
134.5 (C-8), 78.9 (C-9), 22.1 (C-10), 28.6 (C-11), 26.8
(C-12), 28.0 (C-13), 103.2 (C-1'), 75.6 (C-2'), 78.0 (C-
3", 72.4 (C-4'), 78.7 (C-5"), 63.2 (C-6"). LA %3k 5 ¢
Wk[13]4R & (CD;OD) I A — 3, %y 7-KiE
#i-3,5,6,9- VU % 9-O-B-D-% A 1 -

Wew 5 TEMACTE): [db —685 (c
0.15, MeOH); ESI-MS m/z: 249.5 [M + Na]*, 7> &
226, 4> T3 Ci3H2003; "H NMR (CsDsN, 500 MHz):
§2.62 (1H, dd, J = 14.2, 11.6 Hz, Ha-2), 1.97 (1H, dd,
J=14.2, 8.8 Hz, He-2), 4.28 (1H, m, H-3), 1.54 (1H,
dd, J = 12.9, 10.4 Hz, Ha-4), 1.89 (1H, dd, J = 12.9,
3.3 Hz, He-4), 6.22 (1H, d, J = 17.4 Hz, H-7), 5.48
(1H, dd, J = 17.5, 6.4 Hz, H-8), 4.67 (1H, qd, J = 6.4,
6.4 Hz, H-9), 1.46 (3H, d, J = 6.4 Hz, H;-10), 1.18
(3H, s, Hs-11), 1.11 (3H, s, Ha-12), 1.29 (3H, s, H3-13);
B3C NMR (CsDsN, 125 MHz): 6 35.2 (C-1), 48.2 (C-2),
63.3 (C-3), 42.0 (C-4), 69.8 (C-5), 72.5 (C-6), 124.5
(C-7), 139.7 (C-8), 67.5 (C-9), 24.6 (C-10), 25.3 (C-
11), 29.8 (C-12), 20.3 (C-13). LA %l 5 CHR[14]13k
18 (CD;OD) A —3, WM N 5,6-H 4 -7- KA
J#-3,9- T

e 6 FACMATE: [db —736 (c
0.50, MeOH); ESI-MS m/z: 218.9 [M + Na]*, 415.1
[2M + Na]’, 1952 [M — H], 4T 196, 473X
CuH1603; *H NMR (CsDsN, 500 MHz): 5 2.59 (1H, dt,
J =134, 2.6 Hz, H-2), 1.75 (1H, dd, J = 13.4, 3.9 Hz,
H-2), 5.85 (1H, m, H-3), 2.03 (1H, dt, J = 14.2, 2.6 Hz,
H-4), 1.40 (1H, dd, J = 14.2, 3.7 Hz, H-4), 6.63 (1H, s,
H-7), 1.46 (3H, d, J = 6.4 Hz, H3-9), 1.13 (1H, s, Hs-
10), 1.51 (3H, s, Hs-11); **C NMR (CsDsN, 125 MHz):
5 36.6 (C-1), 48.1 (C-2), 66.3 (C-3), 46.8 (C-4), 87.4
(C-5), 183.3 (C-6), 113.4 (C-7), 172.2 (C-8), 26.9
(C-9), 31.0 (C-10), 27.7 (C-11). LA b%¥E 5 CHR[5]

1B (CDCl) (1 A — 5, M4 5 M (-)-He 2 FE P I

tEW 7 H &R AR (FEE); ESI-MS m/z:
168.3 [M + Na]", 312.9 [2M + Na]*, 143.9 [M — H],
170.8 [M + CI]", 4> & 145, 4> T3\ CoH,NO; *H
NMR (CsDsN, 500 MHz): § 8.24 (1H, s, H-2), 8.77
(1H, d, J = 7.5 Hz, H-4), 7.40 (1H, br t, J = 7.5 Hz,
H-5), 7.38 (1H, br t, J = 7.5 Hz, H-6), 7.60 (1H, d, J =
7.5 Hz, H-7), 10.32 (1H, s, CHO); **C NMR (CsDsN,
125 MHz): ¢ 138.4 (C-2), 120.2 (C-3), 124.5 (C-4),
123.2 (C-5), 122.5 (C-6), 113.2 (C-7), 138.7 (C-8),
125.9 (C-9), 185.5 (CHO). LA I %# 5 sCk[15] 408
(CD:OD) A —F, #hHE Ny 3-MEHEN| W

& 8 AGKAR(TE): [ob +402 (c
0.75, MeOH); ESI-MS m/z: 201.2 [M + Na]*, 378.8
[2M + Na]’, 177.0 [M — H], 2> T& 178, 73
C;H10s; "H NMR (CsDsN, 500 MHz): ¢ 3.52 (1H, dq,
J =96, 7.1 Hz, Ha-1), 3.95 (3H, dqg, J = 9.6, 7.1 Hz,
Hb-1), 1.15 (3H, t, J = 7.1 Hz, H3-2), 5.47 (1H, d, J =
2.0 Hz, H-1"), 4.85 (1H, m, H-2'), 4.83 (1H, m, H-3),
4.69 (1H, ddd, J = 7.1, 4.8, 3.0 Hz, H-4), 4.37 (1H, dd,
J=11.9, 3.0 Hz, Ha-5"), 4.24 (1H, dd, J = 11.9, 4.8 Hz,
Hb-5); *C NMR (CsDsN, 125 MHz): d 63.7 (C-1),
15.8 (C-2), 109.7 (C-1'), 84.1 (C-2'), 78.9 (C-3"), 85.7
(C-4"), 63.1 (C-5"). LA F-H#s 15 SCBR[16]4IE 1) — 2L,
W4 e N 28 a-L-PRIR B R AR B

e 9 ACKKTE;: [df —56.5 (c
0.54, MeOH); ESI-MS m/z: 201.2 [M + Na]*, 378.9
[2M + Na]*, 1772 [M—H], 2130 [M + CI], /0 &
178, 431X CsH140s; 'H NMR (CsDsN, 500 MHz): &
3.69 (1H, dg, J = 9.5, 7.0 Hz, Ha-1), 4.08 (3H, dq, J =
9.5, 7.0 Hz, Hb-1), 1.20 (3H, t, J = 7.0 Hz, Hz-2), 4.70
(1H, d, J = 7.6 Hz, H-1), 4.00 (1H, dd, J = 8.8, 7.6 Hz,
H-2"), 4.16 (1H, t, J = 8.8 Hz, H-3'), 4.24 (1H, m,
H-4"), 4.35 (1H, dd, J = 11.3, 5.3 Hz, Ha-5"), 3.67 (1H,
br d, J = 11.3 Hz, Hb-5'); *C NMR (CsDsN, 125 MHz2):
8 65.1 (C-1), 15.7 (C-2), 105.3 (C-1'), 75.1 (C-2'),
78.5 (C-3'), 71.2 (C-4'), 67.4 (C-5). LA %5#l 530k
[16]3RIE 1 — 3, W e N L Hk p-D- R .

2 SERAGHE

il

I B3 73 B 5 VA R 3 B Ay 1) 2B
R4 9 MeE), JHEEELE
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SETABATIIEER, AR IE IR R (1), 3,3-
R (3,4- — F-4- % FE -6,8- — H 48 Ik -2H-1- 7 FF: itk i)
(2). 7-KRA:F W HNE-3,5,6,9-TUFE (3). 7- KA
J24%-3,5,6,9-VURT 9-O-B-D-Hi &I HETEF (4). 5,6-FF4-
T-KEEAR P IH-3,9- 28 (5). (-)-BFEHNE (6).
S-PEFEM| L (7). L3 a-L-BRIGET R AR REH (8)F1 2.
5 B-D-AHEFF (9). KIEEFRRFE: (1) AAMILEY
B e IR Z A R E

PRIEARR G (L) e 4 i i R A R (5
K HANHIREE 1C5o=11.0 g mLY), S48 1 240
M 252 (IL-2) [P~ A4l N T-4H e 38 58 (1Cs0 <
3.1 ug mLY), B AT IL-4 (IC5p=6.5 ug mL Y[t
AR A IR IR AL R F-a (TNF-a) 7225 4315
PSR, BRRA S0 IL-2 SR, B
Y1 I, 2R3 7 I PR G 3 L AT 0 A 4 A
fF (IC5p=26.6 umol LY A3 i & J& & (1 8§ -1
(MMP-1) (IC5p=14.7 umol L 1)iEHIE, (—)-m
BN B (6) T k2D BT B K S K 3 N R R R AT 4
AP 5 REEMN p-2L AR ERS . p2l A
AP RS PR, 6 R 55 5 M3 2 N R ik
LFUEANI R 1) -2 FLRE S 1, R T TEZE A
B R A AN 5, A SR R T s Y
522 R S S R B b 0 Bt P,
N g NS5 e Caco-2 41 A 1 386 4E E A # )
TEFI(1C50=30 ug mL YPY, SRR 24k o 10IH 1L
MEIERIARLL, S 2 HI0H 1 nmol L7t 174-# —
B S OB 2K o NG, 36 BAT vh e
FR3 0 1) L R T o 12 (1C 0 =7.57 pg mL )13, 3-fi
B 051 W (7) XI5 0 T B R R TR HE R
(Trypanosoma  cruzi) fit 7~ tH — 5& #3514 (1Cso=
26.9 umol L4, by WL, ki%k 7R G A B 4
HNEES S TIREERRT. sl fik. it
iR A

S5 308k

[1] Chinese Pharmacopoeia Commision. Chinese Pharmacopoeia [M].
Beiing: China Medical Science Press, 2015, I: 1263-1264,1416-1417,
1V: 424.
EXRZME RS, PEARIEMEZ M [M]. dbat: P EEZRHY
HAR AL, 2015, —#5: 1263-1264, 1416-1417, VYE: 424.

[2] HUANG S S. Advances in a Chinese medicine ‘Xihuangcao® [J].
Pharm Today, 2016, 26(5): 365-368.
HI. IR R TR [J]. 4 H 257, 2016, 26(5): 365-368.

[3] LIN L Z, DONG Y, YANG B, et al. Chemical constituents and
biological activity of Chinese medicinal herb ‘Xihuangcao’ [J]. Comb
Chem High Throughput Screen, 2011, 14(8): 720-729. doi: 10.2174/
138620711796504352.

[4] LIU F L, CHEN D J, FENG X L, et al. Chemical constituents from
Isodon serra (Maxim.) Hara [J]. Trad Chin Drug Res Clin Pharmacol,
2016, 27(2): 242-245.

RTTIR, WRiEE, A5, & RIS D] e
5 IGRZ52E, 2016, 27(2): 242-245.

[5] LIANG Y G, XU X Y, XIE H H, et al. Chemical constituents from
Isodon lophanthoides var. graciliflora [J]. J Trop Subtrop Bot, 2010,
18(5): 564-568. doi: 10.3969/j.issn.1005-3395.2010.05.015.

RO, B, W, & WTRRSCE SRR [3].
Ay ARG Y ¥ 4k, 2010, 18(5): 564-568. doi: 10.3969/j.issn.
1005-3395.2010.05.015.

[6] ZHOU W T, XIE H H, WU P, et al. Abietane diterpenoids from Isodon
lophanthoides var. graciliflorus and their cytotoxicity [J]. Food Chem,
2013, 136(2): 1110-1116. doi: 10.1016/j.foodchem.2012.08.015.

[7] LIANG Y G, XIE H H, WU P, et al. Podocarpane, isopimarane, and
abietane diterpenoids from Isodon lophanthoides var. graciliflorus [J].
Food Chem, 2013, 136(3/4): 1177-1182. doi: 10.1016/j.foodchem.2012.
09.084.

[8] ZHOU W T, XIE H H, XU X Y, et al. Phenolic constituents from
Isodon lophanthoides var. graciliflorus and their antioxidant and anti-
bacterial activities [J]. J Funct Foods, 2014, 6: 492-498. doi: 10.1016/
j.jff.2013.11.015.

[91 WOO E R, PIAO M S. Antioxidative constituents from Lycopus
lucidus [J]. Arch Pharm Res, 2004, 27(2): 173-176. doi: 10.1007/BF
02980102.

[10] DIEN P H, LIN L G, TANG C P, et al. Bishenzopyrans and alkaloids
from the roots of Stemona cochinchinensis [J]. Nat Prod Res, 2008,
22(10): 915-920. doi: 10.1080/14786410701642771.

[11] ZHANG Z, ZHANG W, JI Y P, et al. Gynostemosides A-E, mega-
stigmane glycosides from Gynostemma pentaphyllum [J]. Phyto-
chemistry, 2010, 71(5/6): 693—700. doi: 10.1016/j.phytochem.2009.12.
017.

[12] JIANG J W, ZHAO S X, SHI S M. Discussion on translation of ionone
and megastigmane [J]. Chin Trad Herb Drugs, 2011, 42(6): 1243-1244.
LR, Bl Bi&8. lonone Al megastigmane %4 FitE [J].
24, 2011, 42(6): 1243-1244.

[13] OTSUKA H, HIRATA E, SHINZATO T, et al. Stereochemistry of
megastigmane glucosides from Glochidion zeylanicum and Alangium

premnifolium [J]. Phytochemistry, 2003, 62(5): 763—768. doi: 10.1016/



190 P A P it

%5 26 &

S0031-9422(02)00614-3.

[14] D’ABROSCA B, DELLAGRECA M, FIORENTINO A, et al. Structure
elucidation and phytotoxicity of Ci3 nor-isoprenoids from Cestrum
parqui [J]. Phytochemistry, 2004, 65(4): 497-505. doi: 10.1016/j.
phytochem.2003.11.018.

[15] TANG B Q, YANG T T, YANG W Q, et al. Chemical constituents in
leaves of Morus atropurpurea and their a-glucosidase activity [J]. Chin
Trad Herb Drugs, 2013, 44(22): 3109-3113. doi: 10.7501/j.issn.0253—
2670.2013.22.003.

JEARER, Wlsis, WSO, & TTREZMAERS S a-HIETRETY
BEEHERF A [0]. H 2, 2013, 44(22): 3109-3113. doi: 10.7501/j.
issn.0253-2670.2013.22.003.

[16] XIE H H, XU X Y, DAN Y, et al. Alkyl glycosides from mycelial
cultures of Dichomitus squalens [J]. Chin J Nat Med, 2009, 7(5):
390-393. doi: 10.3724/SP.J.1009.2009.00390.

[17] MESAIK M H, JABEEN A, HALIM S A, et al. In silico and in vitro
immunomodulatory studies on compounds of Lindelofia stylosa [J].
Chem Biol Drug Des, 2012, 79(3): 290-299. doi: 10.1111/j.1747-0285.
2011.01310.x.

[18] HUO L N, WANG W, ZHANG C Y, et al. Bioassay-guided isolation

and identification of xanthine oxidase inhibitory constituents from the

leaves of Perilla frutescens [J]. Molecules, 2015, 20(10): 17848-17859.

doi: 10.3390/molecules201017848.

[19] YUAN H, LU W Q, WANG L Y, et al. Synthesis of derivatives of
methyl rosmarinate and their inhibitory activities against matrix
metalloproteinase-1 (MMP-1) [J]. Eur J Med Chem, 2013, 62: 148-157.
doi: 10.1016/j.ejmech.2012.09.047.

[20] YANG H H, HWANGBO K, ZHENG M §, et al. Inhibitory effects of
(-)-loliolide on cellular senescence in human dermal fibroblasts [J]. Arch
Pharm Res, 2015, 38(5): 876-884. doi: 10.1007/511418-014-0817-0.

[21] MACHADO F B, YAMAMOTO R E, ZANOLI K, et al. Evaluation of
the antiproliferative activity of the leaves from Arctium lappa by a
bioassay-guided fractionation [J]. Molecules, 2012, 17(2): 1852-1859.
doi: 10.3390/molecules17021852.

[22] HONG Y H, WANG S C, HSU C, et al. Phytoestrogenic compounds in
alfalfa sprout (Medicago sativa) beyond coumestrol [J]. J Agric Food
Chem, 2011, 59(1): 131-137. doi: 10.1021/jf102997p.

[23] FANG Z, JEONG S Y, JUNG H A, et al. Anticholinesterase and
antioxidant constituents from Gloiopeltis furcate [J]. Chem Pharm Bull,
2010, 58(9): 1236-1239. doi: 10.1248/cph.58.1236.

[24] MART NEZ-LUIS S, GOMEX J F, SPADAFORA C, et al. Antitry-
panosomal alkaloids from the marine bacterium Bacillus pumilus [J].
Molecules, 2012, 17(9): 11146-11155. doi: 10.3390/molecules1709

11146.



