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Chemical constituents of Salvia plebeia
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Abstract: Objective To study the chemical constituents from the herb of Salvia plebeian. Methods The constituents were isolated
and purified by silica gel, Sephadex LH-20, and ODS column chromatography, and preparative TLC. The structures of the isolated
compounds were elucidated by spectroscopic analysis and physicochemical properties. Results Eleven compounds were isolated and
purified from the ethanol extract of S. plebeia. They were identified as 5,6-dihydroxy-7,4'-dimethoxyflavone (1), 5,6,3'-
trihydroxy-7,4'-dimethoxyflavone (2), nepetin (3), homoplantaginin (4), apigenin (5), cirsiliol (6), 6-methoxynaringenin (7), emodin
(8), maslinic acid (9), isorosmanol (10), and (—)-epiloliolide (11). Conclusion Among them, compound 11 is isolated from the plants
of Salvia L. firstly, and compounds 1, 2, 6, 9, and 10 are isolated from S. plebeian for the first time.

Key words: Salvia plebeia R. Br.; 5,6-dihydroxy-7,4'-dimethoxyflavone; 5,6,3'-trihydroxy-7,4'-dimethoxyflavone; cirsiliol; maslinic acid,
(—)-epiloliolide
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2% (emodin, 8). LH#fE M (maslinic acid, 9).
isorosmanol (10). (—)-epiloliolide (11D, HH b4
W11 hE IRZER YT s AR 3], A L. 2,
6. 9. 10 N E RN iZMY b oy B4 E)

1 UEE5RH

Bruker-ARX-300 ¢ fil Bruker-AV-600 %! 4%t 3t
P (Fit: Bruker A #]); W)ZFENS GFossn T
JAHERE Hy 200~300 H A% ik G5 Bl
T.J ; Sephadex LH-20 (i #. GE Healthcare /A ] ).

i B A6 2 T s R 2547, P2 R}
K22 25 22 B B0 )3 I 20 9% %5 58 0 4 B B Salvia
plebeia R. Br. M4,

2 ERESE

PR TRATE 20 kg, H 70% LB RN 3
U a5k 34 24 1 h, [ASCA IR 615 S REHE I
291488 go FF B IRIUINGE T KRR, I &k
FUR Mg SUOTRIIE T REAEH 3 IR, RS G133 %
o A H) -

AR 55 ¢ MHATRERAEGIE S5, LA
T K- P ] R GE AT B RN . Al E- AT (100 -
20) PEMEHTTHLSY (3 @) P AL AT (o it of B Ve i
CAHTE- P D, Forp Fr. 33~38CA7 k- A /i 100 :
15) 251 Sephadex LH-20 AL {03 (FEE) 4lifk,,
HEMEE 7 (14 mg); Fr. 39~43 1 yhifk- 1A i
100 : 15) 4cH Sephadex LH-20 A:{6if (HIEE) 4
27, HAV#) sub Fr. 5~13 F£5 ODS A ff i (F
fig-7K 50 1 50) 43, 192G 10 (12 mg). £
THITE- PR (100 30D Pt ()i 73 H Sephadex LH-20
FE ik aifh, DLSE-HEENRENAH, T4 ODS 4F
T FH R AT (1 45 T Brali ik b 54 11 (20
mg). A1kl (100 @ 50) VBT 4 E
EREME A 6 (10 mg).

IE TR 105 g, BHATRERCA G, LLS-
I RGREVENL . 35> Fr. 3~5 (G0 il
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Le-FEE 100 © 10) 24k BRHAEY 8 (5mg). Ui
43 Fr. 11~22 CEA-HEE 100 © 1) Gl iRk (i
CRAT-HEE 100 & 1) 738, #3203 5) sub Fr. 16~
23, B&IFIH ODS Ml EAY 1 (Smg)
2 (4mg); WA4) sub Fr. 31~33 (&A7-HEE 100 :
3) £l & Sephadex LH-20 (HED, 52ILEY
9 (8 mg); Wiis) sub Fr. 34~43 Hrihighfh, &L
b5 3 (142 mg), JEAZ Sephadex LH-20

il (B &I ODS ko (FHEE-/K 60 & 40)
NEREMEEY S (5mg). His Fr. 47 CRA7-FE
100 : 10) 4 Sephadex LH-20 (HIfEE) 4lifh 1334k,
a4 24,
3 HMEFE

EY 1 RS GARD, 10%6ER 48
TR Rk - A B R S B
'H-NMR (300 MHz, DMSO-dg) 6: 12.61 (1H, s,
5-OH), 8.74 (1H, s, 6-OH), 8.07 (2H, d, J = 8.5 Hz,
H-2', 6'), 7.13 (2H, d, J = 8.5 Hz, H-3', 5'), 6.95 (1H,
s, H-3), 6.91 (1H, s, H-8), 3.92 (3H, s, -OCH3), 3.87
(3H, s, -OCH3); “C-NMR (150 MHz, DMSO-dq): ¢
182.3 (C-4), 163.4 (C-2), 162.4 (C-4"), 154.5 (C-7),
149.8 (C-5), 146.3 (C-9), 130.1 (C-6), 128.3 (C-2, 6'),
123.1 (C-1'), 114.7 (C-3', 5"), 105.2 (C-10), 103.3
(C-3), 91.3 (C-8), 56.4 (-OCH3), 55.7 (-OCH3). LA L
K 5 ociraoE — 8, etk am 1 5.6-—
FRIL7 40— F AR SR

G 2: EIEENT GRND, 10%68 £ 82
VR B0 o U AR AR S S B Y . TH-NMIR
(300 MHz, DMSO-ds) d: 12.61 (1H, s, 5-OH), 9.42
(1H, s, 3'-OH), 8.72 (1H, s, 6-OH), 7.56 (1H, d, J =
8.3 Hz, H-6"), 7.46 (1H, s, H-2"), 7.09 (1H, d, J = 8.5
Hz, H-5"), 6.89 (1H, s, H-8), 6.77 (1H, s, H-3), 3.92
(3H, s, -OCHj3), 3.87 (3H, s, -OCH;3). DL E¥#E 53¢
pRIRE — 3, MO AL S 2 5,6,3 - = HE-7,4'-
AR AR BT

G 3: FHEMAR CGARD, 10%0MER LEEH
W, = AR AL RN B . TH-NMR
(300 MHz, DMSO-ds) J: 13.08 (1H, s, 5-OH), 7.43
(1H, dd, J = 2.2, 8.1 Hz, H-6'), 7.39 (1H, d, J = 2.2
Hz, H-2'), 6.89 (1H, d, J = 8.1 Hz, H-5"), 6.67 (1H, s,
H-8), 6.55 (1H, s, H-3), 3.74 (3H, s, 6-OCH3). Ll ¥
o 5 SCHRARIE — 3, SRS 3 N B LB

AW 4: JERMAR CFED, 10%M8 L EE5
WL, = SL-EREAL N R N B . TH-NMR
(300 MHz, DMSO-d) d: 12.96 (1H, s, 5-OH), 10.42
(1H, s, 4-OH), 7.95 (2H, d, J = 8.8 Hz, H-2', 6'), 7.01
(1H, s, H-8), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.87
(1H, s, H-3), 5.11 (1H, d, J = 5.0 Hz, H-1"), 3.75 (3H,
s, 6-OCH3); “C-NMR (150 MHz, DMSO-d;) J: 182.3
(C-4), 164.3 (C-2), 161.4 (C-4"), 156.5 (C-7), 152.5
(C-5), 152.2 (C-9), 132.5 (C-6), 128.6 (C-2', 6'), 121.1
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(C-1"), 116.0 (C-3, 5'), 105.2 (C-10), 102.7 (C-3),
100.2 (C-1"), 94.3 (C-8), 77.3 (C-3"), 76.7 (C-5"),
73.2 (C-2"), 69.5 (C-4"), 60.6 (C-6"), 60.3 (6-OCHs).
DA $ede 5 scmkapoE — 8, st a 4 N
T .

B 5: FORRK (HED, 10%6E LREH
W, AR AL RN R PE . "H-NMR
(300 MHz, DMSO-d) 6: 12.95 (1H, s, 5-OH), 10.82
(1H, s, 7-OH), 10.34 (1H, s, 4-OH), 7.91 (2H, d, J =
8.8 Hz, H-2', 6), 6.91 (2H, d, J = 8.8 Hz, H-3', 5),
6.77 (1H, s, H-3), 6.47 (1H, d, J = 1.9 Hz, H-8), 6.18
(1H, d, J = 1.9 Hz, H-6). LL_I-Zd5 5 SCik s —
P SRS 5 .

& 6: RIEERA GARD, mp>300 C,
AR BT A R N PR, SRIR-BEN B N FH
TR RN BHE, 10%65 IR £ R (.
ESI-MS m/z: 331.2 [M+H]". 'H-NMR (600 MHz,
DMSO-ds) d: 12.61 (1H, s, 5-OH), 7.56 (1H, dd, J =
7.8, 2.4 Hz, H-6'), 7.47 (1H, d, J = 2.4 Hz, H-2'), 7.10
(1H, d, J = 7.8 Hz, H-5"), 6.89 (1H, s, H-8), 6.77 (1H,
s, H-3), 3.92 (3H, s, 7-OCHj3), 3.87 (3H, s, 6-OCHj3).
DL b scmkapon — 80, etk A 6 ik

WEW T BHEORAR (HHD. 'H-NMR (300
MHz, DMSO-ds) 6: 12.17 (1H, s, 5-OH), 10.67 (1H, s,
7-OH), 9.56 (1H, s, 4-OH), 7.29 (2H, d, J = 8.5 Hz,
H-2', 6), 6.77 (2H, d, J = 8.5 Hz, H-3, 5'), 5.95 (1H,
s, H-8), 5.39 (1H, dd, J = 13.0, 3.0 Hz, H-2), 3.22 (1H,
dd, J=17.1,13.0 Hz, H-3), 2.66 (1H, dd, J = 17.1, 3.0
Hz, H-3), 3.64 (3H, s, 6-OCH;); “C-NMR (75 MHz,
DMSO-dg) d: 197.1 (C-4), 155.1 (C-5), 159.5 (C-9),
158.1 (C-7), 157.7 (C-4"), 129.0 (C-6), 128.9 (C-1'),
1283 (C-2', 6"), 115.2 (C-3', 5'), 101.9 (C-10), 95.0
(C-8), 78.5 (C-2), 60.0 (6-OCH3), 42.0 (C-3). LA L%
5 SCHRARE 3, MR T 6- AR
MR %

A4 8: FELEK A (D . 'H-NMR (300 MHz,
DMSO-dg) : 12.09 (1H, s, 1/8-OH), 12.02 (1H, s,
1/8-OH), 11.39 (1H, s, 3-OH), 7.50 (1H, s, H-5), 7.18
(1H, s, H-7), 7.12 (1H, d, J = 2.1 Hz, H-4), 6.60 (1H,
d, J=2.0 Hz, H-2), 2.41 (3H, s, 6-CH3). LA ¥l 5
SCHRIRE — B, M e S 8 KR

EW9: Atk (HED. 10%6%IR £ EEH

TR . "H-NMR (600 MHz, CsDsN) d: 5.43
(1H, s, H-12), 4.06 (1H, m, H-2), 3.37 (1H, d, J = 8.9
Hz, H-3), 1.24 (3H, s, 23-CH3), 1.22 (3H, s, 27-CH3),
1.12 3H, s, 24-CH3), 1.04 (3H, s, 26-CH3), 1.01 (3H,
s, 25-CH;), 0.96 (3H, s, 29-CH;), 0.91 (3H, s,
30-CH3): “C-NMR (150 MHz, CsDsN) &: 180.1
(C-28), 144.7 (C-13), 123.0 (C-12), 83.6 (C-3), 68.4
(C-2), 55.7 (C-5), 48.0 (C-9), 47.6 (C-1), 46.3 (C-17,
19), 42.0 (C-14), 39.7 (C-4), 39.6 (C-8), 38.4 (C-10),
39.7 (C-18), 34.0 (C-21), 33.0 (C-7, 22, 29), 30.8
(C-20), 29.2 (C-23), 28.1 (C-15), 26.0 (C-27), 23.8
(C-16), 23.6 (C-11, 30), 18.7 (C-6), 17.6 (C-24), 17.3
(C-26), 16.7 (C-25). LA b%cdf 5 3e kit — x5,
MO EE ) 9 o H TR

WA 10: To kIR 45 5 CU) » 'H-NMR (300
MHz, CsDsN) &: 7.08 (1H, s, H-14), 5.66 (1H, d, J =
4.4 Hz, H-7), 4.79 (1H, t, J = 4.2 Hz, H-6), 3.65 (1H,
sept, J = 6.9 Hz, H-15), 3.47 (1H, d, J = 13.8 Hz,
H-1pB), 3.13 (1H, dt, J = 13.8, 4.4 Hz, H-10), 2.46 (1H,
qt, J = 13.7, 3.1 Hz, H-2p), 1.94 (1H, d, J = 4.0 Hz,
H-5), 1.69 (1H, dd, J = 16.6, 2.9 Hz, H-2a), 1.48 (1H,
d, J=12.3 Hz, H-3p), 1.33 (1H, td, J = 12.3, 2.9 Hz,
H-30), 1.27 (3H, d, J = 6.8 Hz, 17-CH3), 1.22 3H, d,
J = 6.7 Hz, 16-CH3), 1.22 (3H, s, 18-CH3), 1.14 (3H,
s, 19-CHs). LL X0 5 Scirdton — s, et
4% 10 2 isorosmanol.

&4 11: Jotakt & CNEAD, mp 146~148 C,
[a]2 —43.6° (¢ 0.12, CHCl;). 'H-NMR (600 MHz,
DMSO-dg) 8: 5.79 (1H, s, H-7), 5.00 (1H, s, 3-OH),
4.08 (1H, m, H-3), 2.28 (1H, dt, J = 13.2, 2.4 Hz,
H-4), 1.87 (1H, dt, J = 14.1, 2.4 Hz, H-2), 1.66 (3H, s,
H-11), 1.64 (1H, dd, J = 13.2, 3.6 Hz, H-4), 1.43 (1H,
dd, J=14.1, 3.6 Hz, H-2), 1.19 (3H, s, H-9), 1.37 (3H,
s, H-10); "C-NMR (150 MHz, DMSO-dq) &: 183.2
(C-6), 171.6 (C-8), 1122 (C-7), 86.6 (C-5), 64.9
(C-3), 46.7 (C-2), 45.4 (C-4), 35.8 (C-1), 30.5 (C-9),
26.3 (C-10). PA_EXclf 5 Scukapig— 5", ik
EEY) 11y (—)-epiloliolides
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