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A new sesquiterpenoid from Teucrium viscidum
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Abstract: Objective To study the chemical constituents of the aerial parts of Teucrium viscidum and discover bioactive compounds
with antioxidant effects. Methods Separation and purification of chemical constituents were conducted by comprehensive
chromatographic methods (including silica gel column chromatography, Sephadex LH-20, ODS column chromatography and other
chromatographic techniques). The structures of the isolated compounds were determined on the basis of spectroscopic analysis
including IR, HR-ESI-MS, '"H-NMR, '3C-NMR, HSQC, HMBC, COSY and other spectrum. Superoxide anion scavenging assay was
used to evaluate the antioxidant activities of them. Results One sesquiterpenoid, named 9-hydroxy-6,7-de-epoxyphomenone (1),
and six phenylpropanoids, named rosmarinic acid (2), methyl rosmarinate (3), ethyl rosmarinate (4), trans-caffeic acid (5),
trans-caffeic acid ethyl ester (6), and trans-cafteic acid ethylene ester (7) were isolated and identified. Compounds 2, 3 and 5-7
exhibited superoxide anion scavenging effects with median effect concentration (ECso) values of (2.07 + 1.22), (0.95 + 0.26), (0.84 +
0.18), (1.98 £ 1.12) and (5.39 + 0.89) pg/mL, respectively. Conclusion Compound 1 is a new compound named teuvisone A, and
compounds 2—4 are first isolated within this species. The results of the activity screening test indicate that compounds 2, 3 and 5-7

exhibit certain antioxidant activity.
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Fig. 1 Structures of compounds 1-7
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Sephadex LH-20 735§ (HEERSLEML, 4 HAH
aifl, (45% P EE-/KBEML, AFAE 1.5 mL/min),
BEMLAEY) 6 (13.1 mg, /=59.2 min) f1 7(8.3 mg,
R=63.5min). 4% Fr.7 (33.6 g) LHERAITE,
FBE-BERE 2.8 (31151 1 3) BREFESeML, B
BEMLAEY S (255 mg). 415 Fr. 8 (16.1 g) &kt
FEAE S, A - R 4G (3 1—1 1 3) AL
fii, 1538 ANHS> Fr. 8.1~8.8, Fr.8.8 (133.4 mg)
28 Sephadex LH-20 7355 CHIEEHEML), 25 7AH £
WAA (42% FIE-ZKBEE, ARFRIALE 1.5 mL/min),
BEMLAEY) 2 (20.1 mg, r=22.6 min). 3 (32.3 mg,
®*R=39.7min) 14 (3.8 mg, rR=42.2min),
3 HH%EE

WA 1: REEHPIRY o 1%10 & BE-TR R A 5
B, [off 446 (c 0.1, MeOH), UV A (m): 209
(5.37), 259 (4.91), 305 (4.83); 14371 HRESIMS
o HES> T8 T m/z 265.143 6 [M+H]" GiHE{E
265.144 0, CysHy104), S5AHARIGEEHdE (& 1D
Wi 41 AN CisHa0s, AEREN 6. L4NEIE
I3 AITE 3409, 1763 cm! AbZh H ¥ FE AN (A RRAE
MU

BC-NMR 45 & DEPT #3451 AN SLHufRE B
B (6 180.7). 6 MElK (5 155.3, 135.1, 143.8,
138.1,148.4, 114.1). 1 4> sp® ZRALIIZTERR (& 43.4).
24 sp? FRAHTIX LBk (&c 70.6, 44.9) 3 > sp? 7%
TR B% (& 64.6, 36.0, 19.1) A1 2 AN LR
(& 20.9, 13.9). 'H-NMR %t 3 MK H EEE o 7.36
(s, H-6), 3.97 (d, J = 2.4 Hz, H-3), 1.44 (td, J = 7.1,
2.4 Hz, H-4); 1 MRS 5.81 (d, J = 1.5 Hz,

#1 AP 189 'H-NMRF1 *C-NMR##E (400/100 MHz,
Pyridine-ds)

Table 1 'H-NMR and *C-NMR of compound 1 (400/100
MHz, Pyridine-ds)

BRAL &, type St

la 19.1, CH2 3.40 (brd, J=2.8 Hz)

1B 277 (td, J = 13.4, 42 Hz)
20 36.0, CH2 2.22 (brd, J=13.4 Hz)
28 1.64 (tt, J = 13.4, 2.8 Hz)
3 70.6, CH 3.97 (d, J= 2.4 Hz)

4 449, CH 1.44 (td,J=17.1,2.4 Hz)
5 434, C

6 155.3, CH 7.36 (s)

7 135.1,C

8 180.7, C

9 143.8,C

10 138.1,C

11 148.4,C

120 114.1,CHs 5.81,(d, J=1.5 Hz)

128 5.63 (s)

13 64.6, CHz 4.89 (s)

14 13.9, CH3 1.35(d, J=7.1 Hz)

15 20.9, CH3 1.56 (s)

H-120), 5.63 (s, H-12B); 3 XV L5 6n 4.89 (s, 2H,
H-13), 3.40 (brd, J= 2.8 Hz, H-1a), 2.77 (td, J = 13.4,
4.2 Hz, H-1B) Fldy 2.22 (brd, J = 13.4 Hz, H-2a),
1.64 (tt, J = 13.4, 2.8 Hz, H-2B); 2 NI 55 64 1.35
(d, J=7.1 Hz, CHs-14), 1.56 (s, CHs-15). —4E%HiL
SRR (- 2) RHZEM S ML E
¥ (+)-6-dehydropetasol!'1FEH AHALL, AN[E 2 ALTE T
RIAHXLEAT 14 9 ke, H 9 Mrdkmib
PR FF A AR R AE, RIS 1 7 9 {7 =
G SRR I A A XA T 1A 13 A
E5, MEALAAIR 64.6 0% 1 | RHEEIR IS
56 4.89 (2H, s, H-13) R ED 1 11 13 £ H
JAR R F L /F HMBC 3 (] 2), H-13 (1 4.89)
5 C-11 (6 148.4).C-7 (& 135.1).C-12 (& 114.1) H
FIZE, H-1(0u2.77) 5 C-9 (& 143.8) I, UEW]
T LS.

NOESY 9 (& 3), H-3 (éu 3.97) 5 H-la
(6u2.77) 2 Hs-15 (6u 1.35) A A<, H-1B (ou2.77)
5 H3-15 (6a 1.59) G AHIE, & bATAz 1557 (R
H-20 (612.22) 5 H-4 (61 1.44) [PAHQUIERE R LA



- 7956 » F8 B 2023F 128 $54% $248  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

—» HMBC
=— 'H-'H COSY

2 &Y 1 HEE HMB F1 COSY %
Fig.2 Key HMBC and COSY correlations of compound1

/Q“

—----= Back face

~— Top face

3 HAYIKIEE NOESY X
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(1H, d, J=15.8 Hz, H-7), 7.05 (1H, s, H-2), 7.00 (1H,
d,J=17.9 Hz, H-5), 6.77 (1H, d, J = 7.9 Hz, H-6), 6.67
(1H, s, H-2"), 6.63 (1H, d, J = 7.8 Hz, H-5"), 6.52 (1H,
d, J = 7.8 Hz, H-¢'), 6.23 (1H, d, J = 15.8 Hz, H-8),
5.02 (1H, brs, H-8"), 3.00~2.86 (2H, m, H-7"); 3C-
NMR (100 MHz, DMSO-ds) &: 170.9 (C-9"), 165.9
(C-9), 148.6 (C-4), 1458 (C-7), 145.5 (C-3), 1449
(C-3", 144.0 (C-4"), 127.5 (C-1"), 1253 (C-1), 121.5
(C-6), 120.0 (C-6"), 116.7 (C-2"), 115.8 (C-5), 1154
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(1H, d, J=15.8 Hz, H-7), 7.52 (1H, s, H-2), 7.35 (1H,
s, H-2"), 7.21 (1H, overlapped, H-5'), 7.18 (1H,
overlapped, H-5), 7.08 (1H, d, J = 8.0 Hz, H-6), 6.91
(1H, d, J = 8.0 Hz, H-6"), 6.60 (1H, d, J = 15.8 Hz,
H-8), 5.70 (1H, t, J = 6.4 Hz, H-8'), 3.63 (1H, s, H-

10, 3.32 (2H, m, H-7"); BC-NMR (100 MHz,
Pyridine-ds) &: 170.8 (C-9'), 166.9 (C-9), 150.6 (C-4),
147.2 (C-7), 147.1 (C-3), 147.5 (C-3"), 146.2 (C-4"),
127.9 (C-1), 126.5 (C-1), 122.2 (C-6), 120.9 (C-6"),
117.8 (C-2"), 116.6 (C-5), 116.4 (C-5"), 115.8 (C-2),
113.9 (C-8), 73.8 (C-8"), 51.9 (C-10"), 37.3 (C-7"). ¥
P % 38 T RS SR RS A U7 18),
TEZMNE Y IIRIEE TR T .

WA 4: IR OIIRYD, 1% 10 2 B - R 2 58
44, ESI-MS m/z 387.12 [M —H], 4 F =
C20H200s, 'H-NMR (400 MHz, DMSO-ds) & 7.49
(1H, d, J = 16.0 Hz, H-7), 7.07 (1H, s, H-2), 7.03 (1H,
d, J = 7.6 Hz, H-5), 6.78 (1H, d, J = 8.0 Hz, H-5"),
6.66 (1H, s, H-2"), 6.65 (1H, d, J = 8.0 Hz, H-6"), 6.51
(1H, d, J = 7.6 Hz, H-6), 6.23 (1H, d, J = 16.0 Hz,
H-8), 5.09 (1H, t, J = 6.2 Hz, H-8"), 4.09 (2H, q, J =
7.0 Hz, H-10"), 2.96 (2H, d, J = 6.2 Hz, H-7"), 1.15
(3H, t, J = 7.0 Hz, C-11"); 3C-NMR (100 MHz,
DMSO-ds) &: 169.9 (C-9"), 166.3 (C-9), 149.2 (C-4),
146.7 (C-7), 146.1 (C-3), 145.4 (C-3"), 144.6 (C-4",
127.1 (C-1", 125.6 (C-1), 122.1 (C-6), 120.6 (C-6,
117.2 (C-2%, 116.2 (C-5), 115.9 (C-5"), 115.5 (C-2),
113.4 (C-8), 73.3 (C-8", 61.2 (C-10", 36.8 (C-79,
14.4 (C-11"). W3 JoT S otk s 5 SCilfont R A
— 07, WS E RN AV NIEIEE TR L.

WEDS: BWETEM AR, 1% F - i
i ff, ESI-MS m/z 179.04 [M—H], 2+ T3 CoHgOu,
'H-NMR (400 MHz, DMSO-ds) & 12.12 (1H, s, H-9),
9.53 (1H, s, H-3), 9.14 (1H, s, H-4), 7.42 (1H, d, J =
15.8 Hz, H-7), 7.03 (1H, brs, H-2), 6.96 (1H, brd, J =
8.1 Hz, H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.18 (1H,
d, J=15.8 Hz, H-8); '3C-NMR (100 MHz, DMSO-dj)
5 168.4 (C-9), 148.6 (C-3), 146.0 (C-4), 145.1 (C-7),
126.2 (C-1), 121.6 (C-6), 116.2 (C-5), 115.6 (C-2),
115.1 (C-8). WPt 57 S i i KiH 5 SO ifont i i A
— U, WM A S I SRR o

&) 6: B, 1%0H A RE-ER E i 0,
ESI-MS m/z: 207.07 [M—H]", 43 Ci1H 204,
'H-NMR (400 MHz, Pyridine-ds) &: 7.97 (1H, d, J =
159 Hz, H-7), 7.62 (1H, s, H-2), 7.21 (2H,
overlapped, H-5, 6), 6.60 (1H, d, J = 15.9 Hz, H-8),
4.24 (2H, q,J=7.1 Hz, H-10), 1.19 (1H, t, J= 7.1 Hz,
H-11); 3C-NMR (100 MHz, Pyridine-ds) &: 167.3
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(C-9), 150.4 (C-4), 147.7 (C-3), 145.7 (C-7), 126.9
(C-1), 122.0 (C-6), 116.7 (C-5), 115.7 (C-2), 115.1
(C-8), 60.1 (C-10), 14.4 (C-11). YyFH 5t S e i K 4
B SCHRGT BB A — 07, 0% e A A o s
HERR .19 .

a7 FOEER, 1% AR E O,
ESI-MS m/z: 205.04 [M—H]", %73 CiiH 004, 'H-
NMR (400 MHz, Acetone-ds) & 7.67 (1H, dd, J =
15.8, 3.3 Hz, H-7), 7.39 (1H, m, H-10), 7.23 (1H, brs,
H-2), 7.07 (1H, brs, H-5), 6.91 (1H, m, H-6), 6.32
(1H, dd, J = 15.8, 3.3 Hz, H-8), 4.92 (1H, m, H-11a),
4.61 (1H, m, H-11b); BC-NMR (100 MHz, Acetone-de)
& 163.8 (C-9), 148.7 (C-4), 147.2 (C-3), 145.7 (C-7),
141.4 (C-10), 126.3 (C-1), 122.1 (C-6), 115.6 (C-5),
114.6 (C-2), 112.7 (C-8), 96.5 (C-11). PIFEIH: i K ik
TEEHE 5 SR R AR AR — B0, W e s AN
S INMERR 07T -
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HREUE Y EA TR S R 2,
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P 5D, tha2. 3. 5~7THERIH T —
E R PLEALTE N, PEON IR E (median effect
concentration, ECso) 48 5 L3 2.

F2 kEM2. 3. s~TIRMNBEABETEREMER
Table 2
compounds 2, 3, 5—7

Superoxide anion scavenging activities of

&Y ECso/(ug-mL™)
2 2074122
3 0.9540.26
5 0.8440.18
6 198+ 1.12
7 5.3940.89
5 ifig
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