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ESI-MS 45 i T Bt (b A W AT 45 S8 8 o SR NEE A b o 53 38 17 A E LG9, o3 ) 45 58 S i 2 SR N iR -E
(1), BAEFHNER(2), 7 RBEZRHNAE(3), (E)-linalool-1-oic acid(4) , BIE AL FITR (5) , % MG % (6) , 1-(4-hydroxyphenyl)-ethanol
(7),(2E)-8-hydroxy-2, 6-dimethyl-2-octenoic acid(8), 1H-M5|BE-3-52 2 (9) , ajugarin 1(10) , ajugalactone(11) , AR 5 2 (12),20-
hydroxyecdysone-2-acetate(13) , benzyl-4'-hydroxy-benzoyl-3'-O- B-D-glucopyranoside(14) , harpagide(15) , 6-deoxy-8-acetylharp-
agide(16),acteoside(17), it : k59 1,3~4,6~9, 14 B MWK % @Y oy 515 8] L5 2,5,10,13,15~16 ¥ 9]
TR ZALY oy 15 3

[RER] RAEHER; ZHRIERTOL; Fr; S EE

[HE4%ES] R284.2;R289;R22;R2-031 [XHHRIAEB] A [XEHS] 1005-9903(2020)21-0188-07

[doi] 10.13422/j.cnki.syfjx.20202065

[F4& MRt ]  https://kns.cnki.net/kems/detail/11.3495.R.20200722.1831.008.html

[M4&HRBH] 2020-7-23  09:32

Chemical Constituents of Ethyl Acetate Extract from Ajuga ovalifolia var. calantha
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[ Abstract] Objective: To investigate the chemical constituents from the ethyl acetate extract of 95%
ethanol extract from Ajuga ovalifolia var. calantha. Method: A. ovalifolia var. calantha was percolated with
95% ethanol, and the percolate was concentrated under reduced pressure to obtain the extract. The extract was
then dispersed with water and extracted with petroleum ether to obtain the petroleum ether extract fraction and
water layer. Then ethyl acetate was used to extract the water layer to obtain the ethyl acetate extract fraction. The
Compounds from the ethyl acetate extract fraction were isolated and purified by silica gel, Sephadex LH-20, MCI
column, ODS column chromatography and semi-preparative high performance liquid chromatography. Their
structures were elucidated by interpretation of NMR, ESI-MS and other spectral evidence. Result: 17
Compounds were isolated and elucidated as bakkenolide-E (1), loliotide(2) , isololiotide(3) , (E) -linalool-1-oic
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acid(4) ,umbelliferone(5) , phillygenin(6) , 1-(4-hydroxyphenyl)-ethanol(7), (2E)-8-hydroxy-2, 6-dimethyl-2-
octenoic acid (8) , 1H-indole-3-carboxylic acid (9) , ajugarin 1 (10) , ajugalactone (11) , luteolin (12) , 20-
hydroxyecdysone-2-acetate(13) , benzyl-4'-hydroxy-benzoyl-3'-O- B -D-glucopyranoside(14) , harpagide(15) , 6-
deoxy-8-acetylharpagide (16) , and acteoside (17).Conclusion: Compounds 1, 3-4, 6-9, 14 were isolated from
the plants of 4juga for the first time, and compounds 2,5,10,13,15-16 were isolated from this plant for the first

time.
[Key words]

identification

By iy il L K RS S A N
HIA X HE Rp S, PR, o B
A A R T K R By PR IR R T EEIR
BRAT A5 05 A3 B R AR XU P O o A2 B Sk
fRIE , KA B AL AR, FE AL
Wi RS S R TR RITRR S (R 2K
SERLAY . BT R LA R R A 2 B )
BAME BT PO R i 0 ] AE B8R B A
RSB TEE BA TR R . AR
MAARW B8 13 M8, FE N IRNIR
2 M IR IAL AW AR SCHE B LA 1, X 58
BB B LR ST AR AL WAk 7 o i AT T — 20
IR IFEEE T 1T LS W, o3 0 O i 2L S N T -E
(bakkenolide-E, 1) , & 4 % A i§ (loliotide, 2) , 5 /&
A 1N W (isololiotide, 3) , (E) -linalool-1-oic acid
(4) , 4= ¥ £ N BE (umbelliferone, 5) , i# ¥ 5 %
(phillygenin, 6) , 1-(4-hydroxyphenyl) -ethanol (7) ,
(2E) -8-hydroxy-2, 6-dimethyl-2-octenoic acid (8) ,
1H- 5] Bk -3- 2 /2 (1H-indole-3-carboxylic acid, 9) ,
ajugarin I(10) , ajugalactone( 11) , A B & Z (luteolin,
12) , 20-hydroxyecdysone-2-acetate (13) , benzyl-4'-
hydroxy-benzoyl-3'-O- B -D-glucopyranoside (14) ,
harpagide (15) , 6-deoxy-8-acetylharpagide (16) ,
acteoside(17) . A% 1,3,4,6~9,14 ¥ H ¥ K 1E
sy EsR LG 2,5,10,13,15,16
WIRAEZAE Y o B8 2 .
1 ##

Bruker AM-400 7 % % & 4z { (78 [&] Bruker 2
Fl ) ; Micromass Xevo Triple-quadrupole % Jii 3% {%
(Waters 23 A ) 5 o 38 A [ FIBERHE (R M) A BR 2>
] ] NP7000 28 fi] 5 89 v 280AH 35 A (VLA DURAX
#r A B2 F)) ; Dubhe C o 435 41 (20 mm*250 mm,
10 wm, JLIRBUIBFHEA PR 7] )  LH-20 B8 Py S
5 M B X (Sephadex LH-20, % -1 Pharmacia 2%
A ) ; YMC Pack ODS-A & % £ (10 mmx250 mm,

Ajuga ovalifolia var. calantha;

ethyl acetate extract; chemical constitutes; structure

5 pm, HAYMCZ D) ; /NLA g (MCI, H A =
FARE S ) ) s HA IR 4 5 43 B 2l CRCER R JE AL T
KA.

FEAE A B F 2016 4F 7 H SR F U 1] Baf 490 21
Ji B, 28 pUHR Hh R 24 K A 24 2 B vh 24 2 E OE E e
TR R S S TR Y R A B AR W S Ak B A
O Ajuga ovalifolia var. calantha T, bR
A (20160720) £ T B AR B 25 R 2= 2y 2= B b 2
2 BBESHE

HUE AL B B 25 41 8 kg, T 95% £ 2B A5 3
BUETW 20 L, B W 2 MCLIE B (8 R I, 00 e 46
133 SRR 590.2 g0 BRE S LK 20 8 AR A1
MMk 2R T8 S5 AR FR AR B 4 Uk, FE BOR R vk 46 15
LR LR HEBGAT 37.9 g0 LR R 38 2 v e
fik S €53, A Y Tk - P9 B (1002 0~10:90) #4744
FE VR, TLC £ 11 & JF A5 R 18 43, 15 B 41 53 Fr.1 ~
Fr.28. Fr.4 % Sephadex LH-20 %t KA ( = F J%-F
B, 1 1) (05515 2 Fr.4-2, ifF — 2538 ik e i £ 28 & 4L
T AH (7,335 FH - 7K (30 70~80:20) 5k i 4l 1k , 15 5]
&% 1(2.2 mg). Fr.9id# i Sephadex LH-20 ¢ ik
(= Le-HEE, 12 1) @45 45 3 Fr.9-1 ~ Fr.9-6 4t
6 ZH ¥t 43 , Fr.9-4 3 o ik I A €0 33 ( = S W e - HH B2,
O 1)%5 i Yk [t 75 3] Fr.9-4-2 , 38 1 > ] 45 4 125 250 W AH
3% - 7K (350 65~100:0) Y i 4li 4k , 75 )4k &
5 2(7.9 mg) ; Fr.9-6 3 1 > il £ B0 &5 0% A €215
B - 7K (35: 65~100: 0) & i 2l b , 153 2] b & ) 4
(2.4 mg) ; Fr.9-7 38 3o 2 ] 45 24 = 2800 AH €5 3% 1
fi-7K (30: 70~80: 20) Pk JBi 2l ik, , 15 2 fb & W 5(4.5
mg). Fr.10:#iF Sephadex LH-20 % i A ( = 58 B %2 -
FEER R, 1) 3% 153 225 T 4143, Fr.10-4 38 5 2
il A 75 v 250 AH 5 B Bl A% B B -OK (250 75~
100:0) 6 B ¥E e, A 15% H gl fe , 15 21k 59 3
(2.5 mg) , M H 50% H Eaifb , 53845 Ye
(1.0 mg) ; Fr.10-6 , Fr.10-7 43 i) 38 5 > 25 2% W #H (0, 1%
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F2 S i %, TR - 7K (25:75~45:55) BB JBE BRI , 46 T
BEAEY 7(4.1 mg),8(7.5 mg) ., Fr.11 i i 5 it
Jiiz 5 1, B - K (50 95~60: 40) B BE U i 75 3
Fr.11-2,#F— 38 3 Sephadex LH-20 % FE (=4 H
P -, 12 1) 3515 3] Fr.11-2-1, 38 58 2 i 45 50 &
RO 03 DL 15% FY B k4l Ak, 15 B Ak A 9
(4.7 mg) o Fr.12 i o 2 W e 3%, B -0k
(0:100~50:50) % B PE M , 75 %) Fr.12-1, B3 £ MCI
o3, FH B -7K (10:90~70:30) 46 B vk i 15 5] Fr.12-
1-3, 0k — 25 3 a2 i) w8 g A5k VM € 3 P K
(40:60~50:50) 6 BV i, 75 B4 5 P 10(2.5 mg) .
Fr.14 38 if 5 Wt i €435 , H WP B -7K (0: 100~50:50) £
J& Yk Wi 45 3] Fr.14-2, Fr.14-7, Fr. 14-2 18 5 2 i 45 %
1R A L3 DL 50% FY Bk B 2l Ak, 75 24k A 9 11
(14.5 mg) ; Fr.14-7 38 i > il £5 A 15 2808 A 355 L
65% H BEVE M2k, 15 2L 5 12(2.5 mg) . Fr.15
i £ Sephadex LH-20 %E A ( =5 H be-HBE, 1:1)
0,5 15 3] 45 T 40 4%, Fr.15-2 3 2o 2 1 45 750 25 %08 AR
i S 2 A, T B -7K (53 :47~100:0) B B2 R,
BEMEAY13(11.3 mg) . Fr.16: i3 5 B i (3%
- 7K (0: 100~50:50) 6 F£ P& I 45 3 Fr.16-2, i i
P A R RO A R R A, R -K
(45:55~75:25) Lh J2 50% H B Pk Bii 2tk , 15 2016 &
Y 14(3.2 mg) . Fr.25il & C AE 3%, W EE-K
(5:95~30:70) 86 B 8 i 5 %] Fr.25-1,Fr.25-2,Fr.25-1
3 AT 2 ) A R o RO £33 L) 32% R EE Al Ak, 15 )
A 15(6.1 mg) ; Fr.25-2 3 o 2 il 45 780 v 2% A
3% 40% W gl ik, 13 2k A % 16(18.4 mg) .
Fr.28 i o 2 il & B /& 250 A 5% AR - K
(35:65~55:45) B BE R L, 74 B 59 17(13.4 mg)
3 HHMEE

&Y HAASEE,ESI-MS m/z 391[M+H ],
'H-NMR (400 MHz, CDCl,) 8: 5.93 (1H, qd, J=7.2,
1.4 Hz, H-3"), 5.75 (1H, d, J=11.2 Hz, H-9) , 5.19
(1H,s,H-13a),5.16(1H,s,H-13b),5.13(1H, m, H-
1),4.65(2H,t,J=1.9 Hz, H-12) ,2.81 (1H, dd, J=
11.2,4.9 Hz, H-10) ,2.24(1H,d, J=14.3 Hz, H-6a) ,
1.95(1H,d, J=12.3 Hz, H-6b) , 1.93 (3H, s, H-2") ,
1.88(3H, dd, J=7.2, 1.5 Hz, H-4") , 1.83 (2H, dd, J=
8.8,3.6 Hz,H-2a,2b),1.78(3H, m,H-5'), 1.73~1.53
(2H,m,H-3a,3b),1.37(1H, m,H-4),1.12(3H,s, H-
15), 0.90 (3H, d, J=6.7 Hz, H-14) ; "C-NMR (100
MHz, CDCL,) 6:70.6 (C-1),29.7(C-2),27.0(C-3),
35.5(C-4),43.5(C-5),46.1(C-6),55.2(C-7),177.6
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(C-8),81.0(C-9),51.7(C-10), 148.0(C-11),70.7
(C-12) , 108.4 (C-13) , 15.7(C-14) , 19.7 (C-15) ,
167.5(C-1'),128.5(C-2"),136.7(C-3"),21.1(C-4"),
20.5(C-5"),170.1(C-1"),20.5(C-2"). VI F¥IRYS
SCHRL 8 )i 1 By i ) S N iR -B A — B, B % 1k
G RSN ER-E

k&2 IRE AR, ESI-MS m/z 197 M+
H]"., 'H-NMR (400 MHz, CDCI,) 8:5.68(1H, s, H-
7) ,4.34~4.29 (1H, m, H-3) , 2.46 (1H, dt, J=14.1,
2.6 Hz,H-4a),2.01~1.94(1H, m,H-2a),1.77(3H,s,
H-11), 1.79~1.75 (1H, m, H-4b) , 1.52 (1H, dd, J=
14.6,3.7 Hz,H-2b),1.46(3H,s,H-9),1.26(3H,s,H-
10) ; *C-NMR (100 MHz, CDCl,) 8:36.1(C-1) ,47.4
(C-2),66.9(C-3),45.8(C-4),87.0(C-5),172.1(C-
6),113.0(C-7),182.8(C-8),26.6(C-9),27.1(C-
10),30.8(C-11). LA E&d 5 Scmk (9] 8 i B 2
FONEREEA — 3, B B G 2 R E AR

fEEW3  IREEHARY , ESI-MS m/z 197[ M+
H]'. 'H-NMR (400 MHz, CDCI,)8:5.71(1H, s, H-
7),4.13(1H,m,J=11.4,4.0 Hz,H-3),2.54(1H, ddd,
J=11.8,4.0,2.3 Hz, H-4a) , 2.04 (1H, ddd, J=12.8,
4.3,2.3 Hz,H-2a),1.58(3H,s,H-11),1.49(1H,d,J=
11.8 Hz, H-4b) , 1.31(1H, m, H-2b) , 1.31(3H, s, H-
10) , 1.26 (3H, d, J=5.1 Hz, H-9) ; "C-NMR (100
MHz, CDCl,) 6:35.2(C-1),50.0(C-2),65.2(C-3),
48.1(C-4) ,86.6(C-5),171.6(C-6) , 113.4(C-7) ,
180.9(C-8),25.2(C-9),25.7(C-10) ,30.1 (C-11) ,
DL b B 5 Scmk (9] e 1 Y 7 BB B P R AR A —
M EREY 3N RBETNE.

k&4 ToEHIRY) , ESI-MS m/z 183[M-H] .
'H-NMR (400 MHz, CDCl,) 6:6.89(1H,t,J=7.1 Hz,
H-3),5.91(1H,dd,J=17.3,10.8 Hz,H-7),5.24(1H,
dd, J=17.3, 0.9 Hz, H-8b) , 5.10 (1H, dd, J=10.8,
0.9 Hz, H-8a) ,2.34-2.16 (2H, m, H-4) , 1.83 (3H, s,
H-9) , 1.66 (2H, m, H-5) , 1.32(3H, s, H-10) ; "C-
NMR(100 MHz,CDCl,)8:173.2(C-1),127.3(C-2),
144.6(C-3),23.8(C-4),40.6(C-5),73.2(C-6),144.8
(C-7),112.5(C-8),12.2(C-9),28.2(C-10), LI 1%k
W& 5 ek [ 10] 4 38 /) ( E) -linalool-1-oic acid &4~ —
B, s e S 4 3 (E)-linalool-1-oic acid.

k&S5 HE K, ESI-MS m/z 163[M+H]",
'H-NMR (400 MHz, CD,OD) 6: 7.84 (1H, d, J=
9.4 Hz,H-4),7.44(1H,d,J=8.5 Hz,H-5),6.78 (1H,
dd,J=8.5,2.3 Hz,H-6),6.70(1H,d,J=2.3 Hz,H-8),
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6.17 (1H, d, J=9.4 Hz, H-3) ; “C-NMR (100 MHz,
CD,0D) 6: 163.2(C-2) , 112.3(C-3) , 146.0 (C-4) ,
130.7(C-5), 114.5(C-6) ,163.7(C-7) , 103.4(C-8) ,
157.3(C-9),113.1(C-10) . A F %45 sclk [ 11141
T < IE AL R BE A — B0, i S BB W 5 AR e
FEN TG

k&6 @ ER,ESI-MS m/z 373[M+H ",
'H-NMR (400 MHz, CDCI,) 8: 6.95~6.83 (m, 6H, H-
2,2',5,5,6,6'),559(1H,s,0H) ,4.88(1H,d, J=
5.6 Hz,H-7'),4.43(1H,d,J=7.1 Hz,H-7) ,4.13(1H,
d,J=9.9 Hz,H-9b),3.91(3H,s,3'-OCH,) ,3.91(3H,
s, 4'-OCH,) , 3.89(3H, s, 3-OCH,) , 3.85(2H, m, H-
9a,H-9'a),3.32(2H, m,H-8',H-9'b),2.91(1H,dd,J=
15.1, 6.3 Hz, H-8) ; "C-NMR (100 MHz, CDC,) é:
133.2(C-1),109.1(C-2),146.9(C-3),145.5(C-4),
114.4(C-5),119.3(C-6),87.9(C-7),54.7(C-8),71.2
(C-9),131.1(C-1"),108.7(C-2"),149.0(C-3"), 148.2
(C-4"),111.2(C-5"),117.9(C-6') , 82.2(C-7") , 50.3
(C-8'),69.9(C-9"),56.1(3,3',4'-OCH,), VA I %#
5Ok 12 J 438 1Y % IR 2 A — B, i e A
Y165 IR % .

tkE&W7  TasR A, ESI-MS m/z 137[ M+
H]*, 'H-NMR (400 MHz,CD,0D)&8:7.03(1H,dt,J=
2.78,8.51 Hz,H-3,5),6.70( 1H,dt,J=3.11,8.43 Hz,
H-2,6),3.68(1H,t,J=7.2 Hz,H-1') ,2.71 (1H, t, J=
7.2 Hz,H-2') ; "C-NMR (100 MHz, CD,0D) 8: 156.8
(C-1),116.1(C-2,6),130.9(C-3,5),131.0(C-4),
64.6(C-1'),39.4(C-2") o DA I ¥ # %4 5 SCmik [13]
3B ¥ 1-(4-hydroxyphenyl)-ethanol FE 48 — £ , it %
EAEW 7H 1-(4-hydroxyphenyl)-ethanol.,

k&8 HEIhIRY) , ESI-MS m/z 185[M-H] .
'H-NMR (400 MHz, CD,0D) 8: 6.77 (1H, td, J=7.4,
1.1 Hz,H-3),3.67-3.54(2H,m,H-8) ,2.31-2.14(2H,
m,H-4),1.82(3H,s,H-10),1.68~1.55(2H, m, H-6,
7a),1.48(1H,m,J=9.1,8.0,6.0 Hz,H-5a),1.43~1.24
(2H, m, H-5b,7b),0.93(3H, t,J=7.4 Hz,H-9) ; °C-
NMR (100 MHz, CD,0OD) &: 172.1(C-1) , 129.0 (C-
2),143.8(C-3),27.2(C-4),37.0(C-5),30.5(C-6),
40.6(C-7),61.0(C-8),12.5(C-9),19.8 C-10), LI I
o4 5 Sc ok [14] it 36 19 (2E) -8-hydroxy-2, 6-
dimethyl-2-octenoic acid & A& — 2, % &L 59 8
N (2E)-8-hydroxy-2, 6-dimethyl-2-octenoic acid,

k&9 A E A, ESI-MS m/z 160( M-H] .
'H-NMR (400 MHz, CD,0D) 8:8.07(1H, dd, J=6.6,

1.7 Hz,H-4),7.94(1H,s,H-2),7.45~7.41(1H,m, H-
7),7.22~7.13(2H,m,H-5,6) ., “C-NMR (100 MHz,
CD,0OD) 6: 133.3(C-2), 108.9(C-3) , 122.1(C-4) ,
122.3(C-5),123.6(C-6) , 112.9(C-7) ,127.6(C-9) ,
138.2(C-8),169.4 (3-COOH) . L) I % 5 ik
(154138 19 TH-M51 B -3 -2 T Je A — 2, W e e &
Y19k TH-M|E-3-FR 1R .

E&W10 K, ESI-MS m/z 435 M+H |,
'H-NMR (400 MHz, CD,0D) 6:5.89 (1H, s, H-14) ,
4.91(2H,dd,J=12.0,2.7 Hz, H-16) ,4.87(1H, s, H-
19a) ,4.81(1H,d,J=3.1 Hz,H-6) ,4.41 (1H, dd, J=
12.1,1.9 Hz,H-19b),3.02(1H,d,J=2.3 Hz,H-18a) ,
2.41-2.35(2H, m, H-12a, 18b),2.28~2.14(3H, m, H-
2a, 3a, 12b), 2.08 (3H, d, J=3.1 Hz, 19-OAc) , 1.92
(3H,d,J=3.1 Hz,6-OAc),1.60(8H,m,H-1,2b,7,8,
10, 11) , 1.03 (1H, d, J=12.5 Hz, H-3b) , 0.89~0.84
(3H, m, H-20) , 0.79 (3H, d, J=3.0 Hz, H-19) ;
BC-NMR (100 MHz, CD,0D) 6: 173.8(C-15) , 171.0
(6-OCOCH,) , 170.2 (19-OCOCH,) , 169.9 (C-13) ,
115.6(C-14) ,73.1(C-16) ,72.3(C-6) ,65.2(C-4) ,
61.9(C-19),48.6(C-18),48.3(C-10),45.3(C-5),
38.5(C-9),34.8(C-8,11),33.0(C-7),32.7(C-3),
25.2(C-2),22.1(C-12),21.1(C-1),17.5(C-17),15.4
(C-20),21.3(6,19-0COCH,) . WL I %t ¥ 5 3wk
[ 16 ]38 i ajugarin 1FEA — 2, BUEEL S Y 104
ajugarin I,

fkE&w 1 LA RY , ESI-MS m/z 519 M+
H]', 'H-NMR (400 MHz,CD,0D)§:5.98(1H,d,J=
2.6 Hz,H-7) ,4.20(1H,dd, J=13.2,3.7 Hz, H-22) ,
3.96(1H,d,J=2.6 Hz,H-3),3.82~3.77(1H,m,H-2) ,
3.57~3.52 (1H, m, H-9) , 2.92 (I1H, dd, J=10.1,
8.3 Hz,H-17),2.78(1H,dd, J=14.8,10.3 Hz, H-5),
2.52~2.32 (6H, m, H-4b, 11a, 11b, 15a, 16a, 23a) ,
2.27~2.20(1H,m,H-16b),2.11(1H,m,H-15b), 1.87
(3H,s,H-27),1.82~1.70(4H,m,H-4a,23a,28),1.68
(1H,dd,J=13.7,4.4 Hz,H-1a),1.52~1.46(1H, m, H-
1b),1.28(3H,s,H-21),1.24(3H,s,H-19),1.13(3H,
t,J=7.6 Hz,H-29),1.10(3H,s,H-18) ; "C-NMR (100
MHz, CD,0D) 6: 212.3 (C-12) , 205.1 (C-6) , 169.3
(C-26) , 163.0 (C-8) , 157.2 (C-24) , 123.9 (C-7) ,
121.7(C-25),90.0 (C-14) , 83.9(C-22) , 68.4 (C-2,
3) , 75.9 (C-20) , 62.1 (C-13) , 51.3 (C-5) , 44.2
(C-17),40.4(C-10),37.6(C-1),37.3(C-11),37.2
(C-9),32.3(C-4),32.0(C-15),30.4(C-23),28.0(C-
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28),23.8(C-19),21.8(C-21),21.2(C-16),17.8(C-
18),12.0(C-27),11.8(C-29) . LI I %4 5 Sk
[ 17 ]38 1Y ajugalactone A — 2, # X B L &9 11
M ajugalactone .

L& 12 IR @K K, ESI-MS m/z 289 M+
H]". 'H-NMR (400 MHz, CD,0D) &: 7.38(2H, dd,
J=6.4,2.2 Hz,H-2',6'),6.91(1H,d,J=8.8 Hz,H-5'),
6.54(1H,s,H-3),6.43(1H,d,J=2.1 Hz, H-8) , 6.22
(1H, d, J=2.1 Hz, H-6) ; "C-NMR (100 MHz,
CD,0D) 8: 183.9(C-4) , 166.4(C-7) , 166.2(C-2) ,
163.2(C-9),159.4(C-5),151.0(C-4"),147.1(C-3"),
123.7(C-6"),120.3(C-1'),116.8(C-5"),114.2(C-2"),
105.3(C-10),103.9(C-3),100.1(C-6),95.0(C-8) .
DL 5 SRR (5 ] 4l i R R B 3R B AR — B, il
YEMGWI12 WARREE

kAW 13 PR E R K, ESI-MS m/z 523
[M+H]", '"H-NMR (600 MHz, CD,0D)é§:5.83(1H,
d,/=2.3 Hz,H-7),4.98(1H,ddd,/=12.2,4.1,3.1 Hz,
H-2),4.10(1H, s, H-3) , 3.33 (1H, m, H-22) , 3.23
(1H,m, H-9),2.44(1H, dd, J=13.3,4.1 Hz, H-5),
240(1H,m,H-17),2.16(1H, m, H-12a) , 2.00~1.56
(13H, m, H-1a, 1b, 4a, 4b, 11a, 11b, 12b, 15a, 15b,
16a, 16b,23a,23b),1.44(1H, m, H-24b) , 1.30( 1H,
m, H-23a) , 1.21(3H,s, H-27), 1.20(3H, s, H-26) ,
1.19(3H,s,H-21),0.99(3H,s,H-19),0.89(3H,s, H-
18) ; *C-NMR (100 MHz, CD,0D) 6: 205.7 (C-6) ,
172.4 (2-OCOCH,) , 168.1 (C-8) , 122.2(C-7) , 85.2
(C-14),78.4(C-22),77.9(C-20),72.7(C-2),71.3
(C-25),66.1(C-3),51.7(C-5),50.5(C-17) , 49.0
(C-13),42.3(C-24),39.5(C-10),35.0(C-9) , 34.0
(C-1),32.8(C-4),32.5(C-12),31.8(C-15),29.7
(C-27),29.0(C-26),27.3(C-23),24.2(C-19),21.5
(C-11),21.5(C-16),21.1(C-21),21.1(2-OCOCH,) ,
18.0 (C-18) o LA I # 4l 55 sk [18] 4t & 1y 20-
hydroxyecdysone-2-acetate 3t A — 3, it % & b & W)
13}y 20-hydroxyecdysone-2-acetate .

L&Y 14 IR A KK, ESI-MS m/z 407[ M+
H]". 'H-NMR (400 MHz,CD,0D)é§:7.63(1H,d,J=
3.1 Hz,H-2'),7.48(2H, m,H-2,6),7.38(3H, m, H-
3,4,5),7.32(1H,dd,J=9.1,3.1 Hz,H-6') ,6.89( IH,
d,J=9.1 Hz,H-5"),5.40(2H,d,J=3.4 Hz,H-7) ,4.75
(1H, d, J=6.4 Hz, H-1") , 3.80 (1H, dd, J=12.1,
2.3 Hz,H-6"a),3.68(1H,dd,J=12.2,4.8 Hz,H-6"b),
3.42(4H,m,H-2",3",4",5"); *C-NMR (100 MHz,
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CD,0D) 6:170.8(C-7"), 158.4(C-4"),151.6(C-3"),
137.1(C-1),129.7(C-3,5),129.5(C-4),129.4(C-2,
6),127.4(C-6'),119.2(C-5") , 118.5(C-2") , 113.4
(C-1"),103.7(C-1"),78.1(C-5"),78.0(C-3"),74.9
(C-2"),71.2(C-4"),682(C-7),62.3(C-6"). LI %k
P& 5 SCHk [ 191 4R i A9 benzyl-4'-hydroxy-benzoyl-3'-O-
B -D-glucopyranoside 5& A< — 2, M % E L & W) 14 K
benzyl-4'-hydroxy-benzoyl-3'-O- 8 -D-glucopyranoside .

L& 15 KK, ESI-MS m/z 365[ M+H ",
'"H-NMR (400 MHz, CD,0D) §: 6.31 (1H, d, J=
6.4 Hz,H-3),5.74(1H,s,H-1),4.95(1H,dd, J=6.4,
1.3 Hz,H-4),4.57(1H,d,J=7.9 Hz,H-1") ,3.89(1H,
dd,J=12.3,1.7 Hz, H-6) ,3.68 (2H, m, H-6'a, 6'b) ,
3.33(3H,m,H-3',4",5'),3.21(1H,dd,J=9.1,8.1 Hz,
H-2'),2.54 (1H, s, H-9), 1.90 (1H, dd, J=13.6, 4.7
Hz,H-7a),1.79(1H,dd,J=13.6,3.9 Hz,H-7b) , 1.24
(3H,s,H-10);*C-NMR (100 MHz,CD,0D) §:142.5
(C-3),108.5(C-4),99.4(C-1'),93.2(C-1),78.3(C-
8),78.2(C-5"),78.1(C-3"),77.5(C-6),74.5(C-2"),
72.4(C-5),71.7(C-4"),62.7(C-6"),59.6(C-9) ,47.2
(C-7),24.9(C-10) o DA I ¥4 55 3CHk [ 20 ] 45 18 79
harpagide 54 —F , it %5 % .5 %) 15 4 harpagide.

k&Y 16 H KK, ESI-MS mz391[M+H]",
'H-NMR (400 MHz, CD,0OD) &: 6.37 (1H, d, J=
6.5 Hz, H-3) , 591 (1H, s, H-1) , 494 (2H, d, J=
6.3 Hz,H-4),4.56(1H,d,J=7.9 Hz,H-1') ,3.88(1H,
dd, J=18.4, 6.4 Hz, H-6'a) , 3.69 (2H, dd, J=11.8,
4.1 Hz, H-5', 6'b) ,3.34(1H, s, H-4") ,3.19(1H, t, J=
8.5 Hz,H-2"),2.63(1H,s,H-9),2.23~2.15(1H, m, H-
6a),2.09(1H,dd,J=13.6,7.2 Hz,H-7a),2.02(3H,s,
CH,CO),1.73-1.60(2H,m,H-6b,7b),1.48(3H,s,H-
10) ; "C-NMR (100 MHz, CD,0OD) §: 173.4 (CH,
CO),142.8(C-3),109.4(C-4),99.5(C-1'),93.9(C-
1),90.1(C-8),78.2(C-5"),77.6(C-3"),74.5(C-2"),
72.6(C-5),71.6(C-4"),62.7(C-6"),58.3(C-9),38.8
(C-7),38.0(C-6),22.2(C-10),21.7(CH,CO) ., LKL I
B 5 Sk [21] 42 18 19 6-deoxy-8-acetylharpagide
AR —, ¥ E L EW 16 N 6-deoxy-8-
acetylharpagide.

RGP 17T  FERB AR, ESI-MS m/z 625[M+H ],
'"H-NMR (400 MHz, CD,0OD) &: 7.60 (1H, d, J=
159 Hz,H-B"),7.06(1H,s,H-2"),6.96(1H,d, J=
8.1 Hz, H-6"),6.78 (1H, d, J=8.2 Hz, H-5") , 6.69
(2H,m,H-2,5),6.57(1H,d, J=8.0 Hz, H-6) , 6.28
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(1H,d,J=15.9 Hz,H- «'),5.19(1H,s, H-1") , 4.38
(1H,d,J=7.9 Hz,H-1') ,4.10~3.40(12H, m, H-2", 3",
4',5',6',6b,2",3",4",5", aa, ab),2.79(2H,t,J=
6.9 Hz,H- Ba, Bb),1.10(3H,d,J=6.1 Hz, H-6") ;
BC-NMR (100 MHz, CD,0D) §: 146.1 (C-3) , 144.7
(C-4),131.4(C-1),121.3(C-6),117.1(C-2),116.5
(C-3),723(C-a),36.5(C-B),104.2(C-1'),81.6
(C-3'),76.2(C-2'),76.0(C-5'),70.6(C-4'),62.3(C-
6'),103.0(C-1"),73.8(C-4"),72.3(C-2"),72.1(C-
3"),70.4(C-5"),18.5(C-6"),168.2(CO),149.8(C-
4"),148.0(C-B"),146.8(C-3"),127.6(C-1"),123.2
(C-6"),116.5(C-5"),115.2(C-2"),114.7(C- a') .
DL BB 5 Sk [ 22 14 38 1Y) acteoside F AN — 2, i
K EAE Y17 7 acteoside,
4 iTig

ARSI N &AL B A R TR A R A
BE 7S ALE W 1~3,10 JiE2E L&Y 4,
SHIRM R kAW S AEFEGRLX LA 6 A
FRRE AEW T 14 R 7 FEE AE W 9 R ml vk
K ACEY 11,13 EEEE LG W12 e 2k, 1k
A5, 16 WG EEME S LG 1T AR NRE,
Ho k&9 1,3,4,6~9,14 1 J9 40 Uk 78 15 B 55 )@
Wb eiss ka9 2,5,10,13,15,16 8 9] K 1E
B P AR (AW R RS
Y W R WZ A A WA Al g s e L B
ARWTEMSUREER . (LEW2(RETNER) S
3( 5 A A R ) O Al X ke S A A BF 9T R AL A
Y12 HAT A A s IS PR R A AN i R S
P AW S HA PR /R R ES dUE B AR
FH2T S AR A 6 nT LI i 4 58 BT A BRI R E)
PR MIERPY . fbA 10 B B diE & E .
AW 12 % 5 Fiogs 4 i A B hr i AR L & aT LA
A 0F F 500 AN B AN 45 i g A R T kA s
AL A Wy 16 /2% 006 Bt il 251k & 9 (b G 15 W] L
WG Wt/ B35 8 88 (15 55 38 Bk s gs p oo i T,
& —FAIRIT BB O AR 2 X kA
Yy 1) 245 BE M 5 S8 A0 B B 0 A% e FH 244 A ALY
W4, ki B2 0 2 BE PR ST BRI T SRR

LA B A K T 3 000~4 300 m AY 3
Bt K A0 IO UL 3 R M . F T R e D R i R S
BT A 2 R R S0 %) R o T 2 A ) DR Tk
I H 25 Al 38 B R 0 , A BRIF & KR FH 55 46 il B 02
& J L R B S5 A ey T a0 200 T I 1 T R, AR R
R T 3 6 9% A8 B R Ak 2 A UEAT R SR 4R

BUOoy 5, S S A6 A3 B 04 28 2803 R o0 F 5 B 1
Jo FE At | 3R T 3 AL 1 O AR LA SR B AT
B E .
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