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Chemical Constituents of Salvia cavaleriei

ZHAO Yumin'?, ZHOU Yao>?, LIU Hanfei*?, LI Jinyu®?, LOU Huayong>**, PAN Weidong?*"
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Abstract: The aim was to clarify the chemical constituents of Salvia cavaleriei. Sixteen compounds were isolated
from the 95% ethanol extract by using chromatographic separation techniques, such as silica gel, LH-20, MCI,
and HPLC methods. On the basis of spectral data, their structures were identified as f-sesquiphellandrene (1),
6R-(7R,11-dimethyl-10-ethenylene)-cyclohexenone (2), pS-bisabolene (3), a-curcumene (4), 3,4-dihydroxy-
phenylacetic acid methyl ester (5), vanillin (6), zingerone (7), 6-shogaol (8), octadecyl ferulate (9), vitamin E
quinone (10), 5-hydroxymethyl-2-furaldehyde (11), thioacetic anhydride (12), 3,4-dihydroxyphenylacetic indazole
(13), hexadecanoic acid (14), squalene (15), and hexacosane (16). Among them, compound 2 is a new natural
compound. Moreover, all compounds were obtained from this plant species for the first time except for
compounds 3, 4 and 6. Accordingly, compounds 2, 5, 9 and 12 were isolated for the first time from Labiatae,
compounds 1 and 15 were obtained from Salvia genus for the first time.

Key words: Salvia cavaleriei; Separation and purification; Structural identification; Chemical constituent
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¥31%E

WL IR AR DR, RIEH DTN, H
TURITETE. mhifin, R, SR WRRRIERT . R
JibRs K AT 15 5P AHEE T2 B BT AL, Bt
PR FAL A S BT SR IE A b, A
WHFE T HAb 7 AR S SRR I 7y, A
Rl T =R Tl A R L RAEN, (HEE
A A R ST MR — I 7 XA A S M B R H A
WA AT I T, H BTN SRIRIE T AR B,
FEZNGTN AR SN R IRE D&
=i, SRR Y. AT
RN WA [R] 3t X AR 10 53 M R R B AR A A 7 B
N, AHE TR AT S I S 51 B
FREHEAT RGHTT, I 5% LRF R h3RAT
T 16 MR EY), BRI EY 4 D B
MBI E 6 1 KRR G 3 DU IR
KBRS 3 Ao

1 ARERN 52

1.1 M8

SN BB HEAEY T 2020 £ 8 HRETHMNE
T8 ST 2% BH L T A . A AR 22 B PH T 24 R A A el 4%
NEREINE T 5255 N R TR R R L R A A B R
JB ¥ (Salvia cavaleriei), bR AN PRAFLE 0 M 4 A [ R 27
B KRR A 7 B R SIS ZE (FE Al 5. 20200802).

FE RS EAH SRR T R TR A
P2 ih(60~80. 200~300. 300~400 H); H#EGRE FAH
FERMC T S AL A PR A F 7 s %A Sephadex
LH-20 N¥i # Amersham Biosciences 2 5] 477
1.2 B AR

% [ G A 7 Agilent 1100 75 207B0AH (it 4X;
YL DR AT PR A 7 NP7005C 2 il £ UAH (41
A Bl TIT A 75 A4 A BR A 7] KQS5200DE 24 5
Ve #%; f[E Heidolph /A 7] Hei-VAP DigitalG3 Jig#%
ZRAN; FKETLH %2 /A A INOVA-400MHz. WIPM
500MHz. INOVA-600MHz #Wi3EARAL; B LA
B-FE R 2 A F) ME204E/02 HL T K, EEE
A HP-5973 A Hilg Ji R IRV B
BRAF] ZF-1 =AM AN KA T3
PR\ 7] DLSB-5/20 KA ARG A IR o

S BT R A (G K 21 =S 5« A Tk
HIRE . 2R I 55) A 28 A0 B 5 1 TR iy
B AL R (B A IR A R A ] -

e RO 3 BT FAGRI (R BE . O 0) 9= AL 22 4
REEVERA T A7, difFdhtika, faiK
DU G I I £ A B A = AR P R R Al oK s &
B S%IRER CEEE, SYBEEH IR RV -
1.3 REFN5 5

S BB E TR AT HERE (20 kg), K BOHLAR
JEF 95% CEEVIRSEEL 2 K, BFR 2 h, &R
WO, WORRYR 51325 (1.3 kg)o 125 DL EEIA T
RSB I 60~80 HEERRFERE, ¥k TG, &
RER AT LR A7 oy BEAtifh, DL & - R (1:0~
0:D)BEEEHENL, 2 TLC 2 Bl & 3 S
(KI4H. 5y Ja 345 8] 7 499 (Fr. A~Fr. G), iE— X664
Wy BT R Gy B 4ifk .

FrA (123.1 g)& MCI HENT R AR 48, DL
50%~100% FH BERA FE e, 153 6 N4 73 (Fr.Al~
Fr.A6). H1, Fr.A3 AABWINH, EAEY
JE 154 NIk &Y 14 (2.0 g). Fr.A2 S5 4 IEMIfE
AL T o B Al CA R TR B=100:1~1:1) &EAZ
FEM (A R RRE=1:1)5, #—P&LH
#% HPLC ik (FFEE:7Kk=70:30) /553 21k &4 8 (155
I A1) /r=46 min, 65.5 mg). Fr.A6 £ IFARERF: (i
Y, DA R TR B =80:1 ¥E i 5, 753 Fr.A6-1~
Fr.A6-12. Fr.A6-3 H HEMATH, RNELEY 15
(186.7 mg); Fr.A6-2 £l HPLC 2iA(H /K=
90:10)J5 2 I3 B A9 1 (tr=12 min, 20.1 mg). 2
(tr=15 min, 23.2 mg)~ 3 (k=25 min, 7.9 mg)F 4 (tr=
32 min, 33.7 mg); Fr.A6-12 2 [FARER R (i dsh
Ve CA e A B=80:1~1:1)J5 , 3% Fr.A6-12-1~
Fr.A6-12-9. Fr.A6-12-9 & ik 4aith (=& HF
b HE=1:1) 5133 3 #85(A6-12-9-1~Fr.A6-12-9-3),
Fr.A6-12-9-2 it — 35 28 IF MHRE IR AL Z AT (A ik 4
Fif=60:1~1: )2tk 5, FFEY-H14 HPLC 2 B4ifh( 4

{§:7K=90:10), 32LAY) 10 (tr=39 min, 51.3 mg);

Fr.A6-12-9-3 & KB AE Lk 2litk, L 50%~100%
HEERR IS, A A ORI AR EY 9
(12.1 mg).

Fr.B (74.1 @)% MCI #: i 73 5, LL 40%~100%
PR A0 P e It » R TLC AR5 9 3 s AR [R5 4,
53 5 N4y (Fr.B1~Fr.BS). Fr.Bl & IEMREH:Z
Bk A BH=50:1~1: 1), 5414 HPLC
aifb (T 7K=48:52) 5, 70 1S 2IMEEH) 6 (=28 min,
21.3 mg)F1 7 (1r=32 min, 6.1 mg).

Fr.C (103.5 )& RAHRER A EHT 7055 LA 40%~
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100% FF BEEA0 2 e it , R A TLC A& 5 3= s AH TR
I35y, 155 8 AN/ (Fr.C1~Fr.C8). Fr.C1 £ IEAH
TERATJET, A= be- R (50:1~1: 1) FE et
P22 HPLC 4ifb(FEE:7K=90:10)/5 3 AM 11 (tr=
48 min, 3.9 mg). tt4h, Fr.Cl1-5 #F—H%4 LH-20 £+
ENTE S 2L S 12 (20 mg). Fr.C2 4 1EAHRER K
M, D= e R EEQO:1~1: DB EEREE, Ha
HPLC #fifh(F E#:/K=39:61)5 1L AW 5 (=15 min,
11 mg). Fr.C3 & IEAHfERAT E M 4l (= S e/
BE=50:1~1:1)5, F&EHR LH-20 Jellit (=% f: i
fE=1:1), BJ54 M4 HPLC 4ifh(F 1#:7K=65:35)
JE 3 EI4b &% 13 (1r=18 min, 2.7 mg). Fr.C6 ZHER
Rl b FEE=50:1~1:1)/5, 54 MCI
FE LT 43 B8 (60%~100% FF B Ao i 08 JiE ) A R 5% Jise A
tikaifh s, 5211654 16 (8.1 mg).

1.4 %

WA AR, [o]b +9.5° (c 0.21
CHCls), ESI-MS m/z: 205.1 [M + H]", 4373 CisHag;
'H NMR (600 MHz, CDCl3): 6 6.14 (1H, dd, J = 10.0,
2.4 Hz, H-2), 5.68 (1H, d, J = 10.0 Hz, H-1), 5.10 (1H,
t, J=7.1 Hz, H-10), 4.74 (2H, d, J = 10.8 Hz, H-15),
2.44 (1H, dt, J = 15.0, 4.2 Hz, H-4a), 2.28 (1H, m,
H-4b), 2.21 (1H, m, H-6), 2.03 (1H, m, H-9a), 1.93
(1H, m, H-9b), 1.71 (1H, m, H-5), 1.68 (3H, s, H-13),
1.61 3H, s, H-12), 1.51~1.57 (1H, m, H-7), 1.39 (1H,
m, H-5), 1.37 (1H, m, H-8a), 1.20 (1H, m, H-8b), 0.87
(3H, d, J = 7.2 Hz, H-14); 3C NMR (150 MHz,
CDCls): 6 135.4 (C-1), 129.6 (C-2), 143.9 (C-3), 30.5
(C-4), 34.4 (C-5), 40.7 (C-6), 36.7 (C-7), 24.6 (C-8),
26.2 (C-9), 124.9 (C-10), 131.4 (C-11), 17.8 (C-12),
25.9 (C-13), 16.0 (C-14), 110.0 (C-15). LiR¥iE S
SCHR[61RIE—5, W% E N -5 KT, -

EM 2  FEWRE; ESI-MS m/z: 207.3
M + H]", 45&iEEGMes e 21X
A CisHnO (R 1), KA 4 N . 2R
HiLERA 3 AN RIS S [0u 1.69 (3H, s),
1.61 (3H, s)A1 0.89 (3H, d, J = 7.2 Hz)]F1 3 MRS,
=5 [on6.84 (1H, d, J = 10.2 Hz), 6.01 (1H, dd, J =
10.2, 2.4 Hz)f 5.09 (1H, t,J=7.2 Hz)], HP a4 1
AR S IR IR SE A . AL, ARG IRERIS S A
DEPT i 27R 14 MigfE 5855 1 3 MHE, 4 M
A 5 DNIREEERLR 2 A Ftk, Hdf 2 MDA

XA 1 AN AEAFRIEE T (5 200.4). HE—HH
WAV ABAE, HENZWEY 5 INERAE
1 AN R B R o R A5 S AT SO S P A
REW, 5OHMLEY 6-(7,11- - I-10-24 1
F)- I8 UG — 2, 1Z 2L A Y008 Biyouyanagin
A &G R EAR, £6 s #2224 T 6R.
TR F16R. 7S WAFHH AL, AHIX P FpoAa 2 H 3= 1 0
AT A 22 S R B B, TAL &4 2 I s A
5 6R. TR MBIIHHE — 80, i — PR H eouE
[a]}) +27.4° (¢ 0.07 CHCL)—3. #h&5E N 6R-(7R,
11- - 10- £05 W 385)- 26 AR B -

WaE 3 IR [o]p -132.1° (¢
0.05 MeOH), ESI-MS m/z: 205.4 [M + H]", 47
N CisHas; "TH NMR (600 MHz, CDCls): § 5.41 (1H, m,
H-2), 5.13 (1H, m, H-10), 4.75 (2H, d, J = 10.2 Hz,
H-14), 2.15~1.78 (7H, m, H-4, 6, 8, 9), 1.69 (3H, s,
H-13), 1.65 (3H, s, H-15), 1.61 (3H, s, H-12), 1.65~
1.43 (2H, m, H-5); '3C NMR (150 MHz, CDCL): §
30.9 (C-1), 121.0 (C-2), 133.9 (C-3), 31.6 (C-4), 28.5
(C-5), 39.9 (C-6), 154.4 (C-7), 35.1 (C-8), 27.0 (C-9),
124.5 (C-10), 131.6 (C-11), 25.8 (C-12), 17.9 (C-13),
107.2 (C-14), 23.6 (C-15). _FiR¥dh 5 CHk[ 813 E
—B, WMUEE N -GN

&4 BEEIRIBIE; [a]d +61.7° (c
0.31 MeOH), ESI-MS m/z: 203.5 [M + HJ", 2+ 73X
CisHz; '"H NMR (600 MHz, CDCls): & 7.08 (4H, m,
H-1, 2, 4, 5), 5.09 (1H, t, J = 7.2 Hz, H-10), 2.65 (1H,
m, H-7), 2.31 (3H, s, H-15), 1.87 (2H, m, H-9), 1.67
(3H, s, H-13), 1.59 (2H, m, H-8), 1.52 (3H, s, H-12),
1.21 (3H, d, J = 7.0 Hz, H-14); 3C NMR (150 MHz,
CDCl3): 6 127.0 (C-1, 5), 129.1 (C-2, 4), 135.2 (C-3),
144.8 (C-6), 39.1 (C-7), 38.6 (C-8), 26.3 (C-9), 124.7
(C-10), 131.4 (C-11), 17.8 (C-12), 25.8 (C-13), 22.6
(C-14), 21.1 (C-15). FR%¥E 5 SCHR[91HRE — 2L,
W8N a- B

&S5  ATKAE; ESEMS m/Az: 2052 [M +
Na]*, 4>F 3\ CoH 1004 'H NMR (600 MHz, CD;0D):
0 6.68 (1H, d, J=7.8 Hz, H-5), 6.68 (1H, d, /= 1.8 Hz,
H-2), 6.54 (1H, dd, J = 8.0, 2.4 Hz, H-6), 3.64 (3H, s,
H-9), 3.44 (2H, s, H-7); °*C NMR (150 MHz, CD;0D):
5 126.9 (C-1), 117.3 (C-2), 146.3 (C-3), 145.5 (C-4),
116.3 (C-5), 121.6 (C-6), 41.2 (C-7), 174.6 (C-8),
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Ho 3.2 1.1 __0 e X
4 6 O
HO 5 ~9 HO
5

(6}
/O N O/(CHz)n ~

1 &Y 1~16 (&5

Fig. 1 Structures of compounds 1-16

1 G 2 BB HREE AT £ (CDCL)

Table 1 'H and '*C NMR data of compound 2 in CDCl;

CH Su (mult., J in Hz) e CH Sy (mult., J in Hz) dc
1 6.01 (dd, 10.2,2.4) 155.6 8 1.24 (m), 1.42 (m) 343
2 6.84 (d, 10.2) 129.8 9 1.98 (m) 26.0
3 200.4 10 5.09 (t,7.2) 124.3
4 2.51 (m), 2.44 (m) 36.3 11 132.0
5 1.42 (m), 1.77 (m) 24.1 12 1.61 3H, s) 17.8
6 2.33 (m) 412 13 1.69 (3H, 5) 25.9
7 1.72 (m) 377 14 0.89 (31, d, 7.2) 16.2

52.4 (C-9). ¥R 5 CHR[10]4RIE —8, Wse
N 34- IR ORI .

tEMe AR, ESI-MS m/z: 153.2
M + HJ", 773N CsHsOs; '"H NMR (600 MHz,
CDCls): 6 9.65 (1H, s, H-7), 9.60 (1H, s, 4-OH), 6.82

(1H, d, J= 8.0 Hz, H-5), 6.71 (1H, d, J = 1.8 Hz, H-2),
6.68 (1H, dd, J = 1.2, 8.0 Hz, H-6), 3.78 (3H, s, H-8);
13C NMR (150 MHz, CDCls): § 128.30 (C-1), 110.20
(C-2), 148.1 (C-3), 153.5 (C-4), 115.2 (C-5), 126.1
(C-6), 190.28 (C-7), 55.41 (C-8). _Fik¥# 5 k[ 11]
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IE—F, W NE .

e T  EOHRIER; ESI-MS m/z: 195.1
[M + H]', ¥ C11H1403; '"H NMR (600 MHz,
CDCl3): 6 6.85 (1H, d, J = 8.0 Hz, H-5), 6.72 (1H, d, J =
1.8 Hz, H-2), 6.69 (1H, dd, J = 8.0, 1.8 Hz, H-6), 5.32
(1H, br s, 4-OH), 3.89 (3H, s, H-11), 2.85 2H, t, J =
7.8 Hz, H-8), 2.75 (2H, t, J = 7.8 Hz, H-7), 2.16 (3H, s,
H-10); *C NMR (150 MHz, CDCl;): § 133.1 (C-1),
111.2 (C-2), 146.5 (C-3), 144.0 (C-4), 114.5 (C-5),
120.9 (C-6), 29.6 (C-7), 45.7 (C-8), 208.4 (C-9), 30.3
(C-10), 56.0 (C-11). _iR%HE 5 CHR[12141E — 2L,
WS o S 22 I

WEMS AR ESI-MS m/z: 277.0
M + HJ*, 4+ F30 C17H2403; '"H NMR (600 MHz,
CDCls): 6 6.82 (1H, m, H-5), 6.82 (1H, d, J = 8.0 Hz,
H-5"), 6.71 (1H, d, J= 1.8 Hz, H-2'), 6.68 (1H, dd, J =
1.2, 8.0 Hz, H-6"), 6.09 (1H, d, J = 15.6 Hz, H-4), 3.86
(3H, s, H-7"), 2.85 (4H, m, H-6, 7), 2.19 (2H, m, H-2),
1.44 (2H, m, H-1), 1.29 (4H, m, H-8, 9), 0.89 (3H, t, J =
7.2 Hz, H-10); 3C NMR (150 MHz, CDCl3): § 133.2
(C-1), 111.2 (C-2), 146.5 (C-3), 143.9 (C-4), 114.4 (C-
5), 120.8 (C-6), 31.1 (C-7), 42.0 (C-8), 200.0 (C-9),
130.3 (C-10), 148.0 (C-11), 32.5 (C-12), 27.8 (C-13),
29.9 (C-14), 22.4 (C-15), 14.0 (C-16), 55.9 (C-17).
RS SCER 13RS — 3, W N 6-F M

&9 ABKIK; ESIMS m/z: 445.6 [M -
H], % F 3 CasHasOs; 'H NMR (600 MHz, CDCl3):
57.61 (1H, d, J=15.6 Hz, H-3), 7.07 (1H, dd, J = 8.4,
1.8 Hz, H-6"), 7.03 (1H, d, J = 1.5 Hz, H-2'), 6.92 (1H,
d, J = 8.4 Hz, H-5"), 6.29 (1H, d, J = 15.6 Hz, H-2),
5.84 (1H, s, 4-OH), 4.19 (2H, t, J = 6.7 Hz, H-1"),
3.93 (3H, s, H-7'), 1.69 (2H, m, H-2"), 1.39 (2H, m,
H-3"), 1.26 (28H, m, H-4"~H-17"), 0.88 (3H, t, J =
7.2 Hz, H-18"); '3C NMR (150 MHz, CDCl;): 6 167.3
(C-1), 115.9 (C-2), 144.8 (C-3), 127.2 (C-1"), 109.4
(C-2'), 148.0 (C-3'), 146.9 (C-4"), 114.8 (C-5"), 123.2
(C-6"), 64.8 (C-1"), 28.9 (C-2"), 26.2 (C-3"), 29.8,
29.8, 29.7, 29.5, 29.5 (C-4"-C-15"), 32.1 (C-16"),
22.8 (C-17"), 14.3 (C-18"), 56.1 (3'-OMe). _Fik¥iE
5 SCHRI 141008 — 8, #hes e AR BRI+ )\ BE s .

AP 10 AWML, ESI-MS m/z: 4472
[M + H]", 43 F 3N CaoHs003; 'H NMR (600 MHz,
CDCl): 6 2.52 (2H, m, H-4), 2.01 (3H, s, H-5a), 1.98

(6H, s, H-7a, 8a), 1.21 (3H, s, H-2a), 1.52~1.00 (23H, m,
H-3, 1'~12"), 0.84 (9H, d, J = 6.6 Hz, H-4'a, 8'a, 12a),
0.82 (3H, d, J = 6.6 Hz, H-13"); 3C NMR (150 MHz,
CDCl3): 6 72.7 (C-2) , 40.3 (C-3), 21.4 (C-4), 140.6
(C-5), 187.8 (C-6), 140.3 (C-7), 140.5 (C-8), 187.3
(C-9), 144.6(C-10), 42.4 (C-1), 21.5 (C-2"), 37.7
(C-3"), 32.9 (C-4"), 37.5 (C-5', 7'), 24.6 (C-6"), 32.9
(C-8"), 37.4 (C-9"), 24.9 (C-10"), 39.5 (C-11"), 28.1
(C-12"), 22.7 (C-13"), 26.7(C-2a), 12.06 (C-5a), 12.39
(C-7a), 12.47 (C-8a), 19.9 (C-4'a), 19.8 (C-8'a), 22.8

(C-12"a), il 5 SCmR[151E —2k, e N
HAEZFKE MR
WEM 1 EEEIIRAR; ESI-MS m/z: 127.1

[M + HJ, T3 CsHeO3; '"H NMR (600 MHz,
CD;0D): 6 9.54 (1H, s, H-1), 7.39 (1H, d, J= 3.6 Hz,
H-3), 6.59 (1H, d, J = 3.6 Hz, H-4), 4.62 (2H, s, H-6);
3C NMR (150 MHz, CD;OD): § 179.4 (C-1), 163.2
(C-2), 124.9 (C-3), 110.9 (C-4), 153.9(C-5), 57.6 (C-
6). FIAEURE 5 CER[22]HkiE 3, HEEEN 5-F%
FH -2 e

e 12 e REAR(FEE), mp 141 C~
145 °C; ESI-MS m/z: 117.2 [M - H] ", 43 T3 C4He02S;
'H NMR (600 MHz, CD;OD): § 2.56 (6H, s, Mex2);
3C NMR (150 MHz, CD;0D): 6 179.2 (C=0x2), 29.8
(Mex2). FIRHHE 5 3CHR[23]40E — B, #MEEN
AL LRI .

EM13  AERAE; ESIMS m/z: 117.5 [M -
H], 713N CHgNy; '"H NMR (600 MHz, CD;0D):
4 8.06 (1H, dd, J= 7.2, 1.8 Hz, H-4), 7.90 (1H, s, H-3),
7.40 (1H, dd, J = 7.2, 1.2 Hz, H-7), 7.17~7.11 (2H, m,
H-5, 6); *C NMR (150 MHz, CD;0OD): 6 133.2 (C-3),
122.3 (C-4), 122.1 (C-5), 127.6 (C-6), 112.8 (C-7),
138.2 (C-8), 123.5 (C-9). _LiR¥diE 5 CHiRk[24]4Rk 18
—3, MU I

& 14  LEOHIR; ESI-MS m/z: 2553 [M -
H], ¥ CiH320,2; '"H NMR (600 MHz, CDCls):
0 2.35 (2H, t, J = 7.2 Hz, H-2), 1.63 (2H, m, H-15),
1.28 (22H, m, H-3~H-14), 0.88 (3H, t, J = 7.2 Hz, H-
16); *C NMR (150 MHz, CDCls): § 178.57 (C-1),
33.98, 32.15, 31.15, 29.92, 29.88, 29.86, 29.81, 29.66,
29.58,29.46, 29.29, 24.92, 22.92, 14.34 (C-2~C-16).

IR BEE S SCER25 1R — B, WO AR -
&Y 15 T B IR A ESI-MS m/z:



600 HAH W AR 27

¥31%E

413.4 [M + HJ*, 7 F 3 C3oHso; '"H NMR (600 MHz,
CDCl3): 6 5.23 (6H, m, H-3, 7, 11, 14, 18, 22), 2.05~
2.22 (20H, m, H-4, 5, 8, 9, 12, 13, 16, 17, 20, 21),
1.78 (6H, s, H-1, 24), 1.71 (18H, s, Mex6); 3C NMR
(150 MHz, CDCls): 6 17.8 (C-1, 24), 131.1 (C-2, 23),
124.6 (C-3, 22), 27.0 (C-4, 21), 39.9 (C-5, 9, 16, 20),
134.9 (C-6, 19), 124.5 (C-7, 18), 26.8 (C-8, 17), 135.1
(C-10, 15), 124.5 (C-11, 14), 28.5 (C-12, 13), 25.8
(Me-2, 23), 16.1 (Me-6, 19), 16.1 (Me-10, 15). iR
B 5oCR[26]HRIE—EL, MU NMAER.
tEM16  AERAE; ESIMS m/z: 367.1 [M +
H]", 43F 3 CasHss; 'H NMR (600 MHz, CDCl3): &
1.26 (48H, m, H-2~H-25), 0.88 (6H, t, J= 7.2 Hz, H-1,
26); 3C NMR (150 MHz, CDClL): ¢ 31.94, 29.71,
29.67,29.38,22.70 (C-2~C-25), 14.13 (C-1, 26). it
s 5 CR[27]30E — B, MUEEE A= ki

2 SRR

AT TR M R B 95% 2 BE R B 43 B
BENT 16 MEEDD, 73 %N B4 KT (1)
6R-(TR,11- — H 3£-10- 4 W 38)- 28 AR (2) -
B2 3) a-ETE (4) 3.4 FHIEE LB H
(5) EEEE (6)« ZEMER (7). 6-ZJw (8). FIFRIR
T )\Bilis (9). 4R E B (10). 5-F2HF -2
(1), WACEREF (12). Ml (13). tFAEEE (14) 4
B AS)M ke (16). HA, (L& 2 NETR
SR RIS 3. 4 Al 6 4h, FTELEYIIA
IS BB H AR 7 515 2], b, thEW
2. 5. 9 M 12 NERMNEERHEY H 2 E15 2], L
A1 A5 E R R EEY) AR 16
MEEDEERR B BIER LSRG 4 A TR
FAE 6 A KEEFREIAL G 3 A DL AR
BAGEKIED) 3 Ao AW FEIN SN 18 AR 5
BB HEED H SRR S EE R, 5OER
D At =t DA R oA T FHAR A 4 1) [F R R ) R
BT e e MR8 22 ok, dE— b R M 25 e
MR ARG =P m] Be 5 52 A AR KRS . AR
WF 5045 N HE— 25 T R 1) 2R Go it 70 e 3
RPN SR T — i R =K .

SN R E R 2 H 2 LSS PUEH
RENT . AWERIKEN 16 DNiktb &Y, (L&
V) 6~8. 12, 13 A1 15 ¥WHAMKMZHENE, I

AP HEDIX L b A1) A2 BN BROR B R PRI i B DA
F R T 2 TS PE O 224 A, HERaE AL
EW 1. 6~11 LUK 15 3 BA B I PT A im 1227,
HHEAES A& BN K. HIMNRERE
P25 B L O T E A RE R D, R —2 W
W 70 R o] AR R v B AT, A
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S 3CHR

[1] Editorial Committee of Chinese Flora, Chinese Academy of Sciences.
Florae Republicae Popularis Sinicae, Tomus 66 [M]. Beijing: Science
Press, 2004: 416. [ E AR o HAEY S B E R 2. PEBEDE,
664 [M]. dtrni: Bl2EHARAL, 2004: 416.]

[2] HE S Z, XU W F. Study on Resources of Chinese Herbal Medicine in
Guizhou [M]. Guiyang: Guizhou Science and Technology Press, 2007:
582-590. [N, #5303%. StM TP EABHREVIF [M]. StFH: 51
Bl AR AL, 2007: 582-590.]

[3] LIY,ZHANG Y, ZHANG J J, et al. Guizhou nationality folk medicinal
Salvia genus plant [J]. J Med Pharm Chin Minor, 2019, 25(6): 65-67.
[Z5%, 7K, TR, 5. SRR R TR 25 F A B R A D).
HERBREZ JE, 2019, 25(6): 65-67. doi: 10.16041/j.cnki.cnls-
1175.2019.06.035.]

[4] ZHANG M K. Study on chemical constituents and bioactivities of
Rhododendron micranthum, Salvia cavaleriei and Salvia deserta [D].
Wuhan: Huazhong University of Science and Technology, 2015. [7K &
BEORL a5 R H A IE R FAL S R B S PR A
[D]. B R, 2015.]

[5] WANG H Y. Study on chemical constituents of Salvia cavaleriei Lévl
and Sophora tonkinensis Gapnep. [D]. Guiyang: Guizhou University,
2009. [FEMTE. S B RE . L EAR AR IR SE [D]. StRH: Bt
K2, 2009.]

[6] KHRIMIAN A, ZHANG A J, WEBER D C, et al. Discovery of the
aggregation pheromone of the brown marmorated stink bug (Halyo-
morpha halys) through the creation of stereoisomeric libraries of 1-
bisabolen-3-ols [J]. J Nat Prod, 2014, 77(7): 1708-1717. doi: 10.1021/
np5003753.

[7] NICOLAOU K C, WU T R, SARLAH D, et al. Total synthesis, revised
structure, and biological evaluation of biyouyanagin A and analogues
thereof [J]. J Am Chem Soc, 2008, 130 (33): 11114-11121. doi: 10.
1021/ja802805c.

[8] TERIS A, GERRIT P L. Isolation and identification of the five major
sesquiterpene hydrocarbons of ginger [J]. Phytochem Anal, 1991, 2(1):

26-34. doi: 10.1002/pca.2800020106.



54 1

A EHEE: SR F A2 BT 5L 601

[9] HASEGAWA T, NAKATANI K, FUJIHARA T, et al. Aroma of
turmeric: Dependence on the combination of groups of several odor
constituents [J]. Nat Prod Commun, 2015, 10(6): 1047-1050. doi: 10.
1177/1934578X1501000663.

[10] ZHANG Z Z, XIAO B H, CHEN Q, et al. Synthesis and biological
evaluation of caffeic acid 3,4-dihydroxyphenethyl ester [J]. J Nat Prod,
2010, 73(2): 252-254. doi: 10.1021/np900519d.

[11] CHALLICE J S, LOEFFLER R S T, WILLIAMS A H. Structure of
calleryanin and its benzylic esters from Pyrus and Prunus [J]. Phyto-
chemistry, 1980, 19(11): 2435-2437. doi: 10.1016/s0031-9422(00)91
043-4.

[12] SANZ J F, BARBERA O, MARCOA J A. Sesquiterpene lactones
from Artemisia hispanica [J]. Phytochemistry, 1989, 28(8): 2163-2167.
doi: 10.1016/s0031-9422(00) 97936-6.

[13] XTAO Y C. Study on chemical constituents of Zingiber officinale [D].
Yunnan: Kunming Institute of Botany, Chinese Academy of Sciences,
2003. [Hkm. EREMPLZER DT [D]. mr: HEFR R
EL WA 2T, 2003.]

[14] SONAR V P, FOIS B, DISTINTO S, et al. Ferulic acid esters and
withanolides: In search of Withania somnifer GABAA receptor
modulators [J]. J Nat Prod, 2019, 82(5): 1250-1257. doi: 10.1021/acs.
jnatprod.8b01023.

[I5]CHO J G, LEE D Y, LEE J W, et al. Acyclic diterpenoids from the
leaves of Capsicum annuum [J]. ] Korean Soc Appl Biolo Chem, 2009,
52(2): 128-132. doi: 10.3839/jksabc.2009.024.

[16] ZHANG Z, WANG D, ZHAO Y, et al. Fructose-derived carbohydrates
from Alisma orientalis [J]. Nat Prod Res, 2009, 23(11): 1013-1020. doi:
10.1080/14786410802391120.

[177HU L, DING Z H, LIU J K. The chemical constituents of basidio-
mycetes Boletopsis grisea [J]. Acta Bot Yunnan, 2002, 24(5): 667-670.
[EABE, TR, XEIF. KBUMAIERLERS [J]. srEE?
BEFL, 2002, 24(5): 667-670.]

[18] LUO P, SHU Y, ZHU L, et al. Secondary metabolites of Fusarium
sambucinum B10.2 from Aconitum vilmorinianum Kom. [J]. Nat Prod
Res Dev, 2020, 32(6): 1000-1005. [Z'#, &7k, 40N, & HEL K
A FURHEE ARBRAL I B10.2 AR IR IE (1], R WRE TS

K, 2020, 32(6): 1000-1005. doi: 10.16333/j.1001-6880.2020.6.013.]

[191 REN R B, XIA B, LI W L, et al. Study on chemical constituents of
Stenoloma chusanum (L.) Ching (II) [J]. Chin Trad Herb Drug, 2009,
40(S1): 104-106. [fEoKIn, Hik, 24k, & SALffb2lnHi
(D) [J]. H¥Z, 2009, 40(S1): 104-106.]

[20] XU W Q, GONG X J, ZHOU X, et al. Chemical constituents from
Kalimeris indica [J]. Chin Trad Herb Drug, 2010, 41(7): 1056-1060.
[VFCil, JANI, FRK, . D222 it se (9], 4, 2010,
41(7): 1056-1060.]

[21] YEF M, XIEY G, ZHU Y, et al. Chemical constituents of branches and
leaves of [llicium wardii A. C. Smith [J]. Nat Prod Res Dev, 2015,
27(4): 604-608. doi: 10.16333/j.1001-6880.2015.04.009.

[22] TANG L, CHEN Y C, JIANG Z B, et al. Phytochemical investigation
of the marine alga Grateloupia livida [J]. Chem Nat Compoud, 2017,
53(4): 770-774. doi: 10.1007/s10600-017-2117-x.

[23]1 IMM 1Y, ZHANG G D, CHAN LY, et al. [6]-Dehydroshogaol, a minor
component in ginger rhizome, exhibits quinone reductase inducing and
anti-inflammatory activities that rival those of curcumin [J]. Food Res
Inter, 2010, 43(8): 2208-2213. doi: 10.1016/j.foodres.2010.07.028.

[24] ZHAO X Y, WANG G, WANG Y, et al. Chemical constituents from
Alisma plantago-aquatica subsp. Orientale (Sam.) Sam and their anti-
inflammatory and antioxidant activities [J]. Nat Prod Res, 2018, 32(23):
2749-2755. doi: 10.1080/14786419.2017.1380024.

[25] ZHAO J, ZHANG J S, YANG B, et al. Free radical scavenging activity
and characterization of sesquiterpenoids in four species of Curcuma
using a TLC bioautography assay and GC-MS analysis [J]. Molecules,
2010, 15(11): 7547-7557. doi: 10.3390/molecules15117547.

[26] DHANALAKSHMI C, JANAKIRAMAN U, MANIVASAGAM T, et
al. Vanillin attenuated behavioural impairments, neurochemical deficts,
oxidative stress and apoptosis against rotenone induced rat model of
Parkinson’s disease [J]. Neuro Chem Res, 2016, 41(8): 1899-1910. doi:
10.1007/511064-016-1901-5.

[27] MOLTKE A D, DURAND E, LAGUERRE M, et al. Antioxidant
properties and efficacies of synthesized alkyl caffeates, ferulates, and
coumarates [J]. J Agric Food Chem, 2014, 62: 12553—12562. doi: 10.

1021/j£500588s.



