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Abstract ; Callicarpa integerrima has very good effects in emoving blood stasis and resolving static blood and treatment of
rheumatism evil. However, there are few reports on its chemical constituents. In order to explore the chemical
constituents from the roots and stems of C. integerrima, the 95% ethanol extracts of C. integerrima roots and stems were

isolated and purified by diverse column chromatography, such as silica gel, Sephadex LH-20 gel column, ODS column
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chromatography, and preparative HPLC. In addition, these compounds were identified on the basis of NMR, ESI-MS as

well as other modern spectral techniques. The results were as follows: A total of 15 compounds were isolated from the

95% ethanol extracts of the roots and stems of C. integerrima, which were identified as stigmast-4-en-3-one (1), (24R)

-Sa-stigmastane-3,6-dione (2), 2'-hydroxy-4'-methoxydihydrochalcone (3), a-amyrin (4), B-sitosterol (5), ursolic

acid (6), 4-hydroxy-3-methoxy-benzoic acid (7), 4-pyridinol (8), p-hydroxybenzoic acid (9), forsythoside B (10) ,

nepetifosides D (11), isoacteoside (12), acteoside (13), pedicularioside M (14), B-methoxy forsythoside B

(15). All compounds, except for compounds 4—6, 12 and 13, were isolated from C. integerrima for the first time.

Furthermore, compounds 1, 2, 3, 8, 11 and 14 were isolated from the genus of Callicarpa for the first time. Therefore,

the results of this research has enriched the compound library and afford a scientific foundation for the further rational use

of C. integerrima.
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MIGIR 25 E A5 2] T T Z R, W LA T AR 58k
FER PR RICRAPUE R A, DR 5 2k
N FE BN IR AL ZE 2R RR AL 58 RN TR B A AR
Vi $7 ST AR Vi $79iE E MYSNIS $7 ok S
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J EFAT 115 1k R R 2 T R AT E R R
JE e (BLEE SRR 2019 ; SRRk ME4E,2019) . H
AT UL 56 BE T A ) IR A O R B )T )
KIEZs ),

2 M 2R IK ( Callicarpa integerrima) N J& K B}
SRR I A B Y, RICE R A (LY
55,1986) ,HAE K TR 200 ~700 m 1Y Ll 54+
BELL NG I -7 W i 1T S W 1 =L
() (P EEYR) i 2 51 45,1982) . %0t
STRAAR A A2 B HE RS IR RO 5 /Y
TERI (5% 55,2010) . HETC N Zn 25k 'k
PGS S RS HE R AR AL U (F
TEINEE 1986 SEF 4 2010, MRS, 2012, Di et
al., 2021) , ¥4k, E NSO W58 8 5 5 P 7E
ZE/INTR AR EARRRE Y, AR AL L2k ) R E
TRFIAL T A6 55 A 51 P 288 00 4k 2 B 25 3RS PE IO
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Hibe-3,6-M0 (2) \2'- ¥4I 4 Jk — A A /KR
(3) a-FWAFEE (4) B4 W BE (5)  AECR
(6) X 32k u) AR BE R F R (7)) (408 Bk ik g
(8) X BHHERXPW (9) EMEETH B (10)
nepetifosides D (11) FEBEILF (12) \ BEILF
(13) . pedicularioside M (14) | B-H & JL % ¥ Mg
B (15) . BRIEEY 4-6.12 .13 51, HAfb & 413
ORERV O N R L7 iKY/ A R Gt ISt R A s
P11.2.3.8.11 14 1y ML ERE LY o 15
), XEAAGYN LR, FE T EEKBEHEY ML
GWE, Rt — 0 R G HL IR I A G S R Y 2 3
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et
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T AT KBS U 2R AT B2 A ) 5 CX-1000A F
PRAIL (it T A% 5 o 245 ML AR AT BR A ] ) 5 3510E-
DTH #8753 Ve ( £ E L EE M5 A Fl) ; KQ-800DE
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A A (RIS A RAA)
AVIII HD 600 F1 AVIII 500 4% 3 4R P A% ( B
+ Bruker 23 7)) 5 5t LC-2030C 3D Plus #5808 H
OB (AR B AR BB AR IR K A ) HH-S4
(H M A ts B A ALES A BRA A ) 5 BN 4 38 DLSB-
10/20 fIGIR ¥ E0 06 28232 O MK IR T3 A IR
i) ; ¥ EYELA OSB-2200 /N Jig i 78 % X (
V2 AR A RN W] ) s WRH-203B 15 46 28 22 4143
BrAL (LM 55 AL #5 A B2 F] ) s MCI GEL CHP20P
PR IR ( H AR =224k~ 20 7)) ; ODS A 4§35 30
%} C18 MB100-40/75 (‘& HAb2¢A BRA ) ;4047
Al HPLC (43%4F &y YMC-Pack ODS-A {454 (250
mmx4.6 mm, 5 pm) ; ¥l HPLC @4k
YMC-Pack ODS-A & 3% 4 (250 mm x 10 mm, 5
pum) ; PiE UPH-11-20T 467K ML ( B 5 A0 A% 4
AR W) 5 #E A3 ik B (100 ~ 200 H 200 ~ 300
H WG IR I KA RN ) GF254 # )2 )2
BT REICAR (75 & TR 25 A R BR 2 7)) 5 8 5
M 10% B R 2. 5V T, I8 1 05 I B I (5 5 3R T
(HIVLAE & N T AR DU B A= fE ¥ 8E) ) 5 Sephadex
LH-20 %5 B HiEERE (40~70 wm, GE healthcare) .
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P P 2 Wl T L9 L T g B R A PR 7

ARSI Fi F A 2k SR BRAB M)A 5 T 2019 4F 4
HRAT AT M AR X R 5% 5% IR i B
T, 28V KA A 2 e T v ) 22 % e N TR R
BE¥ R m Y & % i % K ( Callicarpa
integerrima) , FEIEAR A (R 4E 4520190426 ) f- 17
FI P RFR LAY IR A E (GAUA)

2 BHRHBH

WO Ty 2 2t 28R AR 0.55 kg 25 9.78 kg
Iy RS , FH 95% B IR IR 1 JE G 45 R L
3K, P O 28 0 R vk A AT AR TS BE B P (41.66
o) CEUBWEIEL Y (448.50 g) . B ZE I ALY
(448.50 ¢) KRB G, K H A Wt 4R
CBRFNIE T BEHEAT 22 I, 98 e 4 i 75 1) A i ik
7 (46.26 g) LR LR (72.90 g) FIIE T

A7 (106.56 g) o

BT 2 B4R B (41.66 g) 20 B Ik e b )2
B, I EE-7K (0 : 100 ~ 30 : 70 ~ 50 : 50 ~
70 :30 ~ 100 = O) BB B PE e, 15 2] 11 A3 4
(Fr.l ~ Fr.11), %4> Fr.9(1.00 g) % Sephadex
LH-20 FEJ2Ar (505 - WlE=1: 1) difk, E A
HEIR AW ELS 5, A EEAY 1(7.10 mg)
EEY 2(11.70 mg) , 2038 )2 )2 B 5k I p it 47 461
% 153EkEY 3(2.60 mg)

R ER A7 i Bk AR W) (46.26 g) £ Bk A 2
M, A M- S BE (98 : 2 ~ 5 5) BREEUE
WL, A3 15 DU (Fr.l ~ Fr.15) . W4 Fr.10
(5.69 g) 4 Sephadex LH-20 #EJZ2H1 (&1 : HEE=
1) RERAEZM (Al - & W ki= 19 :
1),0DS SCAHREBEHE (90% W B K ) 2 & 4lifk, 15
LG 4(21.20 mg) , 77 IR G W HH 45
i, A EEAE Y 5(10.11 mg) . Fr.14(6.80 g) &
MCI #E )2 BT (85% H P 7K ) & e 4% )2 B (A T
it : A BE: WEE= 50 :99 : 1) 4ifk, 531k
EH 6(11.40 mg) .

WA IR CTRAHUY) (72.90 g) ZRERATEZE
Mr, W k- FEE(98 1 2 ~ 5 5)BREEPEME, 15
F 13 AW (Fr.l ~ Fr.13), Fr.5(3.64 g) 4
Sephadex LH-20 #1287 (505 : WEE=1: 1) 4lifk,
224 % HPLC, 18% £l 7K 25 i 4 %%, i % 2
mL - min’ ,1%@]’”3%% 7(10.00 mg, i =19 min)
LAY 8(4.50 mg, t,=27 min) , Fr.6(2.56 g)
2t Sephadex LH-20 #1J2#7 (@45 - HlEE=1:1)2
b, F 22 2 1 45 HPLC,20% 2B K (% 0.1% W
R SE Bl 46, i 2 mL - min', 5B LE Y9
(5.22 mg, t,=15 min) , Fr.12(56.11 g) &5k K+
P A - EE=95:5 ~ 5:5) & ODS
FARFEZ M ( ZE-7K =15% ~ 100%) , Sephadex
LH-20 HE 24 (A0 - WlE=1: 1), & 4lifk, 15
FMEEY 10 ( 69.90 mg ), £ F % HPLC,
21% CNEK (% 0.1% W IR ) 45 BE il 4, ik 2 mL -
min', 15 EMLE W 11(7.04 mg, 1, =52 min) ;34%
F K 5 4 4, T 2 mL - min', 15 21L& 9
12(40.00 mg, t, =31 min) ;35% FF 57K 25 35 11 4% |
ik 2 mL - min', 2L AW 13(94.00 mg, 1, =
20 min) 14L& 14(13.00 mg, , =27 min) ;15%
MK (5 0.1% W 1R ) 45 B2 il %, i 2 mL -
min"', 13 24L& 9 15(10.62 mg, t, =36 min) ,
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3 HAMEE

EWL  HEsHaIRES A, 020 CH, 0,
ESI-MS m/z: 413.37 [ M + H ]*.,'H-NMR (600
MHz, CDCL,) &,: 5.74 (1H, s, H-4), 0.92 (3H,
s, H-19), 0.90 (3H, d, J = 7.1 Hz, H-21), 0.86
(3H, t, J = 8.1 Hz, H-29), 0.85 (3H, d, J =

Chemical structures of compounds 1-15

7.1 Hz, H-26), 0.82 (3H, d, J = 6.6 Hz, H-
27), 0.70 (3H, s, H-18) . C-NMR (150 MHz,
CDCL,) 8,: 198.8 (C-3), 171.6 (C-5), 123.9 (C-
4), 56.1 (C-17), 55.9 (C-14), 53.8 (C-9),
45.9 (C-24), 42.3 (C-13), 39.8 (C-10, C-12),
38.7 (C-8), 36.1 (C-20), 35.6 (C-1), 33.9 (C-
2), 33.8 (C-22), 32.9 (C-6), 32.0 (C-7), 29.1
(C-25), 28.2 (C-16), 26.0 (C-23), 24.2 (C-
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15), 23.0 (C-28), 21.0 (C-11), 19.9 (C-27),
19.1 (C-26), 18.8 (C-21), 17.6 (C-19), 12.1
(C-18/29), VL I %8 5 SCHKk ( Abdelhameed et
al., 2020) k18 /Y 5. 5 JE -4 -9 -3-H ( stigmast-4-en-
3-one) MU HEA — 2, BB E S 1 N E
& -4-J5-3-1 ( stigmast-4-en-3-one) .

ka2 BEE&RYS W TR
CyoH,0,, ESI-MS m/z: 429.37 [ M + H ]*,'H-
NMR (600 MHz, CDCl;) 6,: 0.95 (3H, s, H-
18), 0.92 (3H, d, J = 7.1 Hz, H-21), 0.86
(3H, t, J = 8.1 Hz, H-29), 0.83 (3H, d, J =
6.9 Hz, H-26), 0.81 (3H, d, J = 6.4 Hz, H-
27), 0.70 (3H, s, H-19) ,” C-NMR ( 150 MHz,
CDCl,) 6.: 211.4 (C-6), 209.1 (C-3), 57.5 (C-
5), 56.6 (C-17), 56.0 (C-14), 53.5 (C-9),
46.6 (C-7),45.8 (C-24),43.0 (C-13), 41.2 (C-
10), 39.4 (C-2), 38.1 (C-1), 38.0 (C-8), 37.4
(C-12),37.0(C-4),36.0 (C-20), 33.9 (C-22),
29.1 (C-25), 28.0 (C-16), 26.0 (C-23), 24.0
(C-15), 23.0 (C-28), 21.7 (C-11), 19.9 (C-
26), 19.1 (C-27), 18.6 (C-21), 12.7 (C-18),
12.1 (C-19/29), L b & 5 SOk (25 /0 %2 5%,
2014) HGE 1 (24R ) -50- 5 1§ HE-3,6- [ (24R) -
5a-stigmastane-3 , 6-dione | A E0HE FE AN — 2, il % @
EEY 2 R (24R)-5a-35 5 %E-3,6- il [ (24R) -
5a-stigmastane-3 , 6-dione |

a3 HEIERRAR, 77 8CH 05,
ESI-MS m/z; 257.11 [ M + H ]*_"H-NMR (600
MHz, CD,0D) 6,,: 7.53 (1H, d, J=8.5 Hz, H-
6'), 7.22 (5H, m, H-2/3/4/5/6), 6.36 (1H, d,
J =19 Hz, H-3"), 6.40 (1H, dd, J = 8.5, 2.1
Hz, H-5"), 3.83 (3H, s, H-4"), 3.22 (2H, t,
J =7.6 Hz, H-a), 2.90 (2H, t, J = 7.6 Hz, H-
B). “C-NMR (150 MHz, CD,0D) &.: 201.8 (C=
0), 164.8 (C-4"), 163.0 (C-2"), 143.1 (C-1),
133.6 (C-6"), 129.5 (C-2/3/5/6), 127.0 (C-4),
113.3 (C-1"), 108.9 (C-3"), 99.9 (C-5"), 56.0
(4'-0CH,) , 46.2 (C-a), 32.2 (CB) ., WA %
53CHK (Edyta et al., 2017) fiRiE A9 2'-FE 54" -
O O A A /R OB ( 2'-hydroxy-4'-
methoxydihydrochalcone ) B 8 4f Bk A~ — B, il %5 5
&Y 3 2/ k-4 - A B — A Ay K (27-
hydroxy-4'-methoxydihydrochalcone)

fk&wa AEEREG N, 2T C H, 0,
ESI-MS m/z: 427.39 [M + H]", '"H-NMR ( 600
MHz, CDCl,) &,: 5.13 (1H, t, J = 3.7 Hz, H-
12), 3.22 (1H, dd, J = 11.3, 4.8 Hz, H-3),
1.07 (3H, s, H-27), 1.01 (3H, s, H-26), 1.00
(3H, s, H-23), 0.95 (3H, d, J = 0.8 Hz, H-
25), 0.91 (3H, s, H-30), 0.87 (3H, s, H-28),
0.80 (3H, s, H-24), 0.74 (3H, d, J = 11.8 Hz,
H-29), “C-NMR (150 MHz, CDCl,) &.: 139.6
(C-13), 124.4 (C-12), 79.1 (C-3), 59.1 (C-
18), 55.2 (C-5), 47.7 (C-9), 42.1 (C-14),
41.5 (C-22), 40.0 (C-8), 39.7 (C-19), 39.6 (C-
20), 38.8 (C-1), 38.8 (C-4), 36.9 (C-10),
33.8 (C-17), 33.0 (C-7), 31.3 (C-21), 28.8 (C-
15), 28.1 (C-23), 28.1 (C-28), 27.3 (C-2),
26.6 (C-16), 23.4 (C-11), 23.3 (C-27), 21.4
(C-29), 18.4 (C-6), 17.5 (C-30), 16.9 (C-26),
15.7 (C-25), 15.6 (C-24), DL %4 5 ik (25
145 ,2020) 38 (1) -7 4 5 B (a-amyrin) 95X
PR —B B EREY 4 - FRIEIE (a-
amyrin) .

e s Bk KR, 75N CyH;, 0,
ESI-MS m/z: 415.39 [M + H]*.' H-NMR ( 600
MHz, CDCl,) &,: 5.35 (1H, m, H-6), 3.52
(1H, m, H-3), 1.01 (3H, s, H-19), 0.92 (3H,
d, J = 6.5Hz, H-21), 0.84 (3H, d, J = 2.9 Hz,
H-26), 0.83 (3H, m, H-29), 0.81 (3H, m, H-
27), 0.69 (3H, s, H-18), "C-NMR (150 MHz,
CDCLy) 8,.: 140.8 (C-5), 121.7 (C-6), 71.8 (C-
3), 56.8 (C-14), 56.1 (C-17), 50.1 (C-9),
45.9 (C-24), 42.3 (C-4), 42.3 (C-13),39.8 (C-
12), 37.3 (C-1), 36.5 (C-10), 36.2 (C-20),
34.0 (C-22), 31.9 (C-7), 31.9 (C-8), 31.9 (C-
2),29.2 (C-25), 28.3 (C-16), 26.0 (C-23),
24.3 (C-15), 23.0 (C-28), 21.1 (C-11), 19.8
(C-26), 19.4 (C-19), 19.0 (C-27), 18.8 (C-
21), 12.0 (C-29), 11.9 (C-18), UL F¥#t 5
BR( A A, 2021) h R E By B-AF B BE (8-
sitosterol ) I FE A — 3, L 2k B 5 0 B-
23 18§ B ( B-sitosterol )

ke e HEAaKAK, 7 Th CyH,O0,,
ESI-MS m/z: 457.36 [M + H]*.' H-NMR ( 600
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MHz, CD,0D) &,: 5.26 (1H, t, J = 3.7 Hz, H-
12), 3.29 (1H, dd, J = 3.3, 1.6 Hz, H-3), 1.32
(3H, m, H-27), 1.30 (3H, s, H-29), 1.27
(3H, s, H-24), 1.16 (3H, s, H-23), 0.90 (3H,
m, H-30), 0.83 (3H, s, H-25), 0.75 (3H, s, H-
26) ,”C-NMR (150 MHz, DMSO) §.: 179.3 (C-
28), 138.9 (C-13), 127.1 (C-12), 78.2 (C-3),
55.9 (C-5), 53.6 (C-18), 48.1 (C-17), 48.1 (C-
9),42.6 (C-14), 40.1 (C-8), 39.6 (C-1), 39.5
(C-4),39.4(C-19),39.2 (C-20), 37.5(C-22),
37.4 (C-10), 33.7 (C-7), 31.1 (C-21), 28.8 (C-
23), 28.8 (C-2), 28.2 (C-15), 25 (C-16), 24
(C-11),23.7 (C-27), 21.4 (C-30), 18.8 (C-6),
17.5 (C-26), 17.5 (C-29), 16.5 (C-24), 15.7
(C-25) o LA EBHs 5 30k (PR E5 AR A%, 2020 ) Hf3E
[ BE SRR (ursolic acid) MY HE FEA — B, i 4 1k
Y6 R EERR (ursolic acid)

&7 AERK, 57k CH0,. ESI-
MS m/z: 169.04 [M + H]", "H-NMR (600 MHz,
CD,0D) 6,: 7.56 (1H, d, J = 1.8 Hz, H-2),
7.55 (1H, d, J = 2.0 Hz, H-6), 6.86 ~ 6.81
(1H, m, H-5), 3.89 (3H, s, 8-OCH,), "C-NMR
(150 MHz, CD,0D) &.: 167.6 (C-7), 152.7 (C-
4), 148.8 (C-3), 125.3 (C-6), 123.5 (C-1),
1159 (C-2), 114.1 (C-5), 56.6 (8-OCH,), Lk
BRI SR (2R 2 24 4 2006 ) HE 1Y X (R]
HH 4 3% K B iR (4-hydroxy-3-methoxy-benzoic acid)
ARG S A — B0, MO E AL G W T D9 xR AR e
A FE IR H R (4-hydroxy-3-methoxy-benzoic acid)

&8 HEkK, 55 CHNO,
ESI-MS m/z: 96.04 [M + H]*, '"H-NMR ( 600
MHz, DMSO-d,) 6,: 9.76 (1H, s, 4-OH), 7.74
(2H, d, J = 8.6 Hz, H-2/6), 6.91 (2H, d, J =
8.2 Hz, H-3/5), "C-NMR (150 MHz, DMSO-d,)
o.: 160.7 (C-4), 149.8 (C-2/6), 115.9 (C-3/
5). DA EBdE 550k (EARAE,2008) HIE Y 4-7%
FEMEIE (4-pyridinol ) AYBHE FE AR — 2, BUE 21 &
Y 8 SN 4-F2FEMERE (4-pyridinol )

aEw Bk, 51k C,HO,, ESI-
MS m/z; 139.03 [M + H]", "H-NMR (600 MHz,
CD,0D) 6, 7.87 (2H, d, J = 8.7 Hz, H-2/6),
6.80 (2H, d, J = 8.7 Hz, H-3/5), "C-NMR (150

MHz, CD,0D) 8.: 171.6 (C-7), 163.1 (C-4),
133.0 (C-2/6) ., 124.1 (C-1) , 116.0 (C-3/5) . LI
R EHES SCHR (2R HE A, 2014 ) HRE (9 X R R
F iR ( p-hydroxybenzoic acid ) AR FEAR— 2, %
FEAL AW 9 X R TR (p-hydroxybenzoic
acid)

ka1 g, 7208 C,H,0,,
ESI-MS m/z: 779.25 [ M+Na]*, '"H-NMR ( 600
MHz, CD,0D) 8,: 7.62 (1H, d, J = 15.8 Hz,
Caf H-7"), 7.10 (1H, d, J = 2.0 Hz, Caf H-2"),
6.99 (1H, dd, J = 8.2, 2.1 Hz, Caf H-6"), 6.82
(1H, d, J = 8.2 Hz, Caf H-5") , 6.75~6.71 (2H,
m, Agl H-2/5), 6.60 (1H, dd, J = 8.1, 2.1 Hz,
Agl H-6), 6.31 (1H, d, J = 15.9 Hz, Caf H-8"),
521 (1H, d, J = 1.8 Hz, Rha H-1"), 4.98 (1H,
m, Glu H-4"), 4.94 (1H, d, J = 2.3 Hz, Api H-
1), 4.40 (1H, d, J = 7.9 Hz, Glu H-1") , 4.02
(1H, m, Agl H-8), 3.96~3.90 (2H, m, Rha H-
2" Api H-4™a), 3.83 (1H, m, Glu H-3'),
3.80~3.69 (4H, m, Glu H-5'/6", Api H-2"" /4"
b), 3.64~3.60 (1H, m, Rha H-3"), 3.58 (2H,
s, Api H-5""), 3.51 (1H, dd, J = 11.2, 5.7 Hz,
Glu H-2"), 3.35~3.30 (2H, m, Rha H-4"/5"),
2.82 (2H, m, Agl H-7), 1.11 (3H, d, J = 6.2
Hz, Rha H-6"), “C-NMR (150 MHz, CD,OD)
8.: 168.3 (Caf C-9"), 149.8 (Caf C-4"), 148.2
(Caf C-7") , 146.8 (Caf C-3"), 146.1 (Agl C-3),
144.7 (Agl C-4), 131.6 (Agl C-1) , 127.7 ( Caf C-
17), 123.4 (Caf C-6"), 121.5 (Agl C-6), 117.3
(Agl C-2), 116.7 (Caf C-5"), 116.5 ( Agl C-5)
115.4 (Caf C-2"), 114.8 (Caf C-8"), 111.1 ( Api
C-1"), 104.2 (Glu C-1'), 103.1 ( Rha C-1") |
81.8 (Glu C-3"), 80.7 (Api C-3"), 78.3 (Api C-
2"™Y), 76.2 (Glu C-2"), 75.2 (Api C-4™), 74.6
(Glu C-5"), 73.8 (Rha C-4"), 72.4 (Rha C-2"),
72.4 (Agl C-8), 72.1 (Rha C-3"), 70.9 (Glu C-
4"y, 70.5 (Rha C-5"), 68.5 (Glu C-6"), 65.7
(Api C-5"), 36.7 (Agl C-7), 18.5 (Rha C-6"),
DL FAE 5 SCHR ( Yamasaki et al., 2007 ) H23E 1) %
R B (forsythoside B) R FE AN — 2, il %
EALE Y 10 Ji%E R 1T B (forsythoside B)

G 11 wEEREER, TR CgHyg0,,
ESI-MS m/z: 823.27 [M +Na]*, '"H-NMR ( 600
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MHz, DMSO-d,) 8,: 7.54 (1H, d, J = 15.8 Hz,
Acyl H-7"), 7.29 (1H, d, J = 2.0 Hz, Acyl H-
2"y, 7.09 (1H, dd, J = 8.2, 2.0 Hz, Acyl H-6") ,
6.79 (1H, d, J = 8.1 Hz, Acyl H-5"), 6.70 (2H,
d,J = 8.1 Hz, Agl H-2/5), 6.58 (1H, dd, J =
8.1, 2.1 Hz, Agl H-6), 6.42 (1H, d, J = 15.9
Hz, Acyl H-8"), 5.03 (1H, d, J = 1.7 Hz, Rha
H-1"), 476 (1H, d, J = 2.9 Hz, Api H-1"),
4.68 (1H, t, J = 9.7 Hz, Glu H-4"), 4.42 (1H,
d,J = 7.9 Hz, Glu H-1"), 4.25 (1H, dd, J =
7.9, 3.8 Hz, Agl H-7), 3.80 (3H, s, 3"-OCH,),
3.78 (1H, s, Agl H-8a) , 3.69 (3H, m, Glu H-5',
Rha H-2", Api H-2"), 3.62 (3H, m, Api H-3""/
4"y, 3.57~3.48 (3H, m, Agl H-8b, Glu H-2"/
3"), 3.40~3.30 (2H, m, Glu H-6', Rha H-5") ,
3.26 (3H, m, Rha H-3", Api H-5"), 3.13 (3H,
s,7-OCH,), 3.09 (1H, d, J = 9.4 Hz, Rha H-
4"),0.98 (3H, d, J = 6.2 Hz, Rha H-6"), “C-
NMR (150 MHz, DMSO-d,) &6.: 165.8 ( Acyl C-
9"), 149.5 (Acyl C-3"), 147.9 ( Acyl C4"),
145.8 (Agl C-4), 145.2 (Acyl C-7"), 145.0 (Agl
C-3), 129.7 (Agl C-1), 125.5 (Acyl C-1"), 123.3
(Acyl C-6"), 118.1 (Agl C-6), 115.5 ( Agl C-5,
Acyl C-5"), 114.1 (Agl C-2), 113.9 (Acyl C-8"),
111.1 (Acyl C-2"), 109.1 (Api C-1"), 102.8
(Glu C-1'), 101.3 (Rha C-1"), 82.3 (Agl C-7),
78.9 (Api C-3"), 78.8 (Glu C-3'), 75.9 ( Api C-
2™y, 74.3 (Glu C-2"), 73.7 (Agl C-8), 73.4
(Api C-4"),72.8 (Glu C-5"), 71.7 (Rha C-4") ,
70.5 (Rha C-2"), 70.4 (Rha C-3"), 69.3 (Glu C-
4'), 68.8 (Rha C-5"), 67.1 (Glu C-6'), 63.2
(Api C-5"), 56.0 (7-OCH,), 55.6 (3"-OCH,),
18.1 (Rha C-6"), VA b %(¥s 5 SCHk ( Xu et al.,
2019) #iE B9 nepetifosides D F4) 55 Hi 3 A — 25, ik
WEALAY) 11 A nepetifosides D,

a2 BaaEgR, 5108 CuH 0,
ESI-MS m/z: 647.21 [ M+Na]*, "H-NMR ( 600
MHz, CD,0D) 8,: 7.57 (1H, d, J = 15.8 Hz,
Caf H-7"), 7.05 (1H, d, J = 2.1 Hz, Caf H-2"),
6.89 (1H, dd, J = 8.2, 2.1 Hz, Caf H-6") , 6.78
(1H, d, J = 8.2 Hz, Caf H-5"), 6.69 (1H, d,
J = 2.0 Hz, Agl H2) , 6.65 (1H, d, J = 8.0 Hz,
Agl H-5), 6.54 (1H, dd, J = 8.0, 2.0 Hz, Agl H-

6), 6.30 (1H, d, J = 15.9 Hz, Caf H-8"), 5.20
(1H, d, J = 1.7 Hz, Rha H-1"), 4.51 (1H, dd,
J =119, 2.2 Hz, Glu H-6a’), 4.39~4.36 (1H,
m, Glu H-6b"), 4.34 (1H, d, J = 7.9 Hz, Glu H-
1'), 4.04~3.93 (3H, m, Agl H-8b, Rha H-2"/
4"y, 3.75~3.69 (2H, m, Agl H-8a, Rha H-3"),
3.58~3.55 (1H, m, Glu H-5"), 3.54 (1H, d,
J =89Hz, GluH-3"), 3.42 (1H, m, Glu H-4") ,
3.35~3.30 (1H, m, Glu H-2"), 2.83~2.73 (2H,
m, Agl H-7), 1.26 (3H, d, J = 6.2 Hz, Rha H-
6").,"” C-NMR (150 MHz, DMSO-d,) §.: 169.2
(Caf C-9"), 149.5 (Caf C-4"), 147.2 (Caf C-7"),
146.7 (Caf C-3"), 146.0 (Agl C-3), 144.6 (Agl
C-4), 131.4 (Agl C-1), 127.6 (Caf C-1"), 123.2
(Caf C-6"), 121.3 (Agl C-6), 117.1 (Agl C-2),
116.5 (Agl C-5), 116.4 (Caf C-5"), 115.1 ( Caf
C-2"), 114.8 (Caf C-8"), 104.3 (Glu C-1"),
102.6 (Rha C-1"), 83.9 (Glu C-3"), 75.6 (Glu
C-2"), 75.3 (Glu C-5"), 73.9 (Rha C-4"), 72.4
(Agl C-8), 72.3 (Rha C-3"), 72.2 (Rha C-2"),
70.3 (Glu C-4"), 70.0 (Rha C-5"), 64.6 (Glu C-
6'), 36.6 (Agl C-7), 17.9 (Rha C-6"), UL %k
P55 SCHik ( Saimaru & Orihara, 2010) {E ) R B &
{61 (isoacteoside ) MY £ # FE A — B, B 4w b &
Y112 3BT (isoacteoside) ,

EW13 BLEFEER, 51X CuH 0,5,
ESI-MS m/z: 647.21 [M+Na]*, '"H-NMR ( 600
MHz, DMSO-d,) 8,: 7.46 (1H, d, J = 15.8 Hz,
Caf H-7"), 7.03 (1H, d, J = 2.0 Hz, Caf H-2"),
6.97 (1H, dd, J = 8.2, 2.1 Hz, Caf H-6"), 6.76
(1H, d, J = 8.1 Hz, Caf H-5"), 6.65~6.61 (2H,
m, Agl H-2/5), 6.49 (1H, dd, J = 8.1, 2.1 Hz,
Agl H-6), 6.20 (1H, d, J = 15.9 Hz, Caf H-8"),
4.72 (1H, m, Glu H-4"), 4.35 (1H, d, J = 7.9
Hz, Glu H-1"), 3.88 (1H, dd, J = 9.2, 6.4 Hz,
Rha H-2"), 3.72~3.07 (10H, m, Agl H-8, Rha/
Glu-H), 2.76 ~2.63 (2H, m, Agl H-7), 0.96
(3H, d, J = 6.1 Hz, Rha H-6"), "C-NMR (150
MHz, DMSO-d,) 8.: 166.0 ( Caf C-9"), 148.8
(Caf C-3"), 145.8 (Caf C-7"), 145.2 (Agl C-3,
Caf C-4"), 143.8 (Agl C-4), 129.4 (Agl C-1),
125.7 (Caf C-1"), 121.7 ( Caf C-6"), 119.8 (Agl
C-6), 116.5 (Caf C-5"), 116.0 (Agl C-2), 115.7
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(Agl C-5), 114.9 (Caf C-8"), 113.8 (Caf C-2"),
102.5 (Glu C-1'), 101.5 (Rha C-1"), 79.3 (Glu
C-3"), 74.7 (Glu C-5"), 74.7 (Glu C-2"), 71.9
(Rha C-4"), 70.8 (Rha C-2"), 70.6 ( Rha C-
3"), 70.5 (Agl C-8), 69.4 (Rha C-5"), 69.0
(Glu C-4"), 61.0 (Glu C-6"), 35.2 (Agl C-7),
18.4 (Rha C-6"), VA L %(#E 5 SCH#k (Lan et al.,
2018) %38 (1) & 85 4L T (acteoside ) A BUHE IL A —
2, MEEAEY 13 HBEIEH (acteoside)
k& 14w AR, 518 CH 04,
ESI-MS m/z: 793.26 [ M+Na]*, "H-NMR ( 600
MHz, DMSO-d,) &,: 7.54 (1H, d, J = 15.8 Hz,
Acyl H-7"), 7.29 (1H, d, J = 2.0 Hz, Acyl H-
2"y, 7.09 (1H, dd, J = 8.3, 2.0 Hz, Acyl H-6") ,
6.79 (1H, d, J = 8.1 Hz, Acyl H-5"), 6.59 (2H,
m, Agl H-2/5), 6.50 (1H, dd, J = 8.1, 2.1 Hz,
Agl H-6), 6.41 (1H, d, J = 15.9 Hz, Acyl H-
8"), 5.03 (1H, d, J = 1.7 Hz, Rha H-1"), 4.78
(1H, d, J = 2.9 Hz, Api H-1"), 4.64 (1H, t,
J=9.7Hz, Glu H-4"), 4.38 (1H, d, J = 7.9
Hz, Glu H-1'), 3.80 (3H, s, 3"-OCH;), 3.76 ~
3.63 (7H, m, Glu H-3'/5", Api H-2"/3" /4™
Rha H-2"), 3.57 ~3.48 (2H, m, Agl H-8),
3.32~3.18 (6H, m, Api H-5", Glu H-2'/6", Rha
H-3"/5") , 3.10 (1H, t, J = 9.4 Hz, Rha H-4") |
2.80~2.65 (2H, m, Agl H-7), 0.98 (3H, d, J =
6.2 Hz, Rha H-6") ., “C-NMR (150 MHz, DMSO-
dg) 8.: 166.3 (Acyl C-9"), 150.0 (Acyl C-3"),
148.4 (Acyl C-4"), 146.2 (Acyl C-7"), 145.5
(Agl C-3), 144.0 (Agl C-4), 129.6 (Agl C-1),
126.0 ( Acyl C-1"), 123.7 (Acyl C-6"), 120.0
(Agl C-6), 116.8 (Agl C-2), 116.0 (Agl C-5),
115.7 (Acyl C-8"), 114.3 (Acyl C-5"), 111.5
(Acyl C-2"), 109.6 (Api C-1"), 102.7 (Glu C-
1), 101.7 (Rha C-1"), 79.3 (Glu C-3", Api C-
3"), 76.4 (Api C-2™), 74.8 (Glu C-2"), 73.9
(Api C-4™),73.3 (Glu C-5"), 72.1 (Rha C-4"),
71.0 (Rha C-2"), 70.8 (Rha C-3"), 70.8 (Agl C-
8), 69.9 (Glu C-4'), 69.2 (Rha C-5"), 67.6
(Glu C-6"), 63.6 (Api C-5™), 56.1 (3"-OCH,) ,
35.5 (Agl C-7), 18.6 (Rha C-6") . LA % 53¢
Mk (Jia & Gao, 1993) #ZiE 1 pedicularioside M %K
P B A — FH, WX E L EYW 14K

pedicularioside M,

EW1S  EEEREAK, 57X h CisH0,,
ESI-MS m/z: 809.26 [ M+Na]*, '"H-NMR (500
MHz, DMSO-d,) 6,: 7.47 (1H, d, J = 15.8 Hz,
Caf H-7"), 7.03 (1H, d, J = 2.1 Hz, Caf H-2"),
6.98 (1H, dd, J = 8.3, 2.1 Hz, Caf H-6"), 6.76
(1H, d, J = 8.1 Hz, Caf H-5") , 6.71~6.68 (2H,
m, Agl H-2/5), 6.58 (1H, dd, J = 8.0, 2.0 Hz,
Agl H-6), 6.20 (1H, d, J = 15.9 Hz, Caf H-8"),
5.02 (1H, d, J = 1.5 Hz, Rha H-1"), 4.76 (1H,
d, J=28Hz, Api H-1"), 4.68 (1H, t, J = 9.7
Hz, Glu H-4'), 4.42 (1H, d, J = 7.8 Hz, Glu H-
1), 4.25 (1H, dd, J = 7.8, 3.9 Hz, Agl H-7),
3.79 (1H, d, J = 9.3 Hz, Agl H-8a), 3.72~3.57
(7H, m, Glu H-3'/5", Api H-2"/3"™/4™  Rha
H-2"), 3.57~3.46 (2H, m, Agl H-8b, Glu H-6
a), 3.36~3.17 (6H, m, Api H-5", Glu H-2'/6",
Rha H-3"/5"), 3.13 (3H, d, J = 6.1 Hz, 7-
OCH,), 3.09 (1H, d, J = 9.4 Hz, Rha H-4"),
0.96 (3H, d, J = 6.2 Hz, Rha H-6"), "C-NMR
(125 MHz, DMSO-d,) &.: 165.7 ( Caf C-9"),
148.5 (Caf C-4"), 145.8 (Caf C-7"), 145.6 ( Caf
C-3"), 145.2 (Agl C-4), 145.0 (Agl C-3), 129.7
(Agl C-1), 125.5 (Caf C-1"), 121.4 (Caf C-6"),
118.1 (Agl C-6), 115.8 ( Caf C-5"), 115.4 (Agl
C-5), 114.8 (Caf C-2"), 114.0 (Agl C-2), 113.4
(Caf C-8"), 109.1 (Api C-1"), 102.8 (Glc C-
1), 101.2 (Rha C-1"), 82.2 (Agl C-7), 78.9
(Gle C-3"), 78.8 (Api C-3™), 75.9 (Api C-
2"y, 74.3 (Gle C-2"), 73.7 (Agl C-8), 73.4
(Api C-4™), 72.7 (Gle C-5"), 71.6 (Rha C-4") ,
70.5 (Rha C-5"), 70.4 (Rha C-3"), 69.3 (Glc C-
4"y, 68.7 (Rha C-5"), 67.0 (Glec C-6"), 63.2
(Api C-5"), 56.0 (7-OCH,), 18.1 (Rha C-6")
AT BT RE AT NMR £, L 34L& 9 15 5 3% s
H B A5 M AT ( Wang et al., 2005) , 3 B X 5
ETHEWIS 2T 1 PHEAREW R BES
[86,3.13 (3H, d, J = 6.1 Hz,7-OCH,) ,8,. 56.0
(7-0CH,) ], VA Bl A LG L 1 C-7 LIk H 3
CH b= B8 AR 3 1 B (5 5 8. 73.4 (Agl
C-8),82.2 (Agl C-7),129.7 (Agl C-1), HMBC
T Eal W 8, 3.13 ( 3H, d, J = 6.1 Hz,7-
OCH,) 5 6. 82.2( Agl C-7 ) mBEAHEM S, ¥t
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— L E WS R B TE R OB 7 B Agl C-7
B, U AR A Y 15 R B-T E AL E B B (8-
methoxy forsythoside B)

4 ik h it

AR 5T R ] 22 T AR 335 53 85 BOR M3 %5
ETBONTR E R A MY 2% SRR | 2542 1L
W s e T 15 MEE W, s 3 A IR
(1.2.5) 2 =12 (4.6) ,6 A LEEFFIE(10-
15) 1 DEEIZE (3) ,2 MR E(7.9) F 1 4
I (8) . ARWTTEERRY] KO RAEY
S RGN R R EPE W) By, R B W) =
H A B T IR T i | 4 2 i/ L2/ St
SR RE IR 2B T R Y SR AR K ¥ MERE 1 (Tian et
al., 2021) , BUCZYHIBE TR, 4 L BEH Je ) it
HAPUEA BEEILAC SRIF AR PR A5
Z 2 AR T A0 B 2R O g B G2
G R KR 10 R % (Lee et al., 2006)
SCTR B AW i UL B RS TR) 24, H A 0 2 B
Tk, RUESF(2015) W5 RV R EBR A 1R
MAE RS ) T FE o 2R SR 28, AR BF 58 & BRI
KO RUEYRZ B E RN LB
2P S Y 11 LS 14 9 WK E
i, B, AR F W TG E R
IR AACEHE B W R W oy i — DA 4 e it 5
TR v S5 R IR Lk I P 0 R G 24 BRATL ) A 5
BE5E T WAL

AT L R A B, 4 G 28 TR A A Tl Tk AR
PRAL YA 1y 32 B B AR T S A5 /MR P o
G546 SCHRIT TS R I : - W IR (AL 59 4) X
TCOEUME H BB A KR B B (B
5) ANAUXT Aedes aegypti Fl Culex quinquefasciatus 2
Fhise B B A B4 A9 % K 3R ((Chenniappan &
Kadarkari, 2012; Angajala & Subashini, 2018) , if
XF i aE T R EE T AR R A KA — o B
il H (Prince et al., 2019) ; BRRBR (T34 6) AT
308 3 9 2 I U 2 T A 2 T 1) B ) R R A
JES A TE B3k B 30 B8 VE FH ( Sycz et al., 2022) ; %52
BRI (fa Y 9) i 2 9k 4 B R
P T A0 2 GUE L 1 2R (SR BE AR 452008 ) . (LIt
FRATTHE I A 25 ot 52 2R A 1 ) TR AR A e B 4
77 W EA — & B9 AT 5, Dy gk — 28 IF & FR

Iz AR I T —E R

2020 Sl H I 24 L) ISR Y 55 2R T ) b A AR
JUIRE TR BRAESEBR ORI ER AU AR EAT
LA TR AR B BE R RS | X SE TR A R
A RAEH 55 MRS AE Bp 2 A0 ST PR 1) FHER S T
g LI SR (ESE S/ EVE N DIRg ZS e e
— FEAEA TR AEAR T BRI 3l W SR B A A ) 15
PABRAG BRI A R [ 3 S5 B AR B0 35 iy
BT R A i BRI AE ARG Bl ABETE R
W e R BRI 15 ML SR 6 MEE Y
N ERER B T AR IE 3 26 B A Y K BURE U B R
ATTRE— 28 IR X 4 5 It 5 BR K SR 7 W 18 H) 42 4
2 BE PEESE

SE .
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