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[ Abstract |
Method: The chemical constituents were isolated and purified by silica gel column, RP C and sephadex LH-20

Objective; To study the chemical constituents of Lycopus lucidus Turcz. var. hirtus Regel.
column chromatography. The structures were elucidated on the basis of physic-chemical properties and spectral
data. Result; Eight components were isolated and identified as betulinic acid (1), arjunetin (2), oleanolic
acid 28-0-B-D-glucopyranosyl ester (3), apigenin-7-0O - B-D-glucopyranoside (4), luteolin-7-0-8-D-glucoside
(5), luteolin-7-0-B-D-glucuronide methyl ester (6), luteolin-7-0-8-D-glucuronide buthyl ester (7), dibutyl
phthalate (8). Conclusion: Compound 2, 3, 4 and 7 are isolated from Lycopus lucidus Turcz. var. hirtus Regel
for the first time.
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4 53 4k brs,H-12),5.36(1H,d,J =7.8 Hz,H-1") ;" C-NMR

2 b W T BN G AR R A R R R 9T B
W R IEIE R M 57 B M W B 22 Lycopus lucidus
Turcz. var. hirtus Regel. it T4 354
2 RS54 EH

F225 M 8 kg IR 80% ,80% ,40% £, i [n]
TAEH 2,2, 1 h, & IR HOR , [T ), v 4 2 0B
TR, AT S 25 TR K TR B MR A i ik L L TR L
IE T EEZEHL, 43 50 mOE ) 845 38R . RS
Pt R A2 28 S8 A7 - P B (10020 ~ 12 1) BB FE VR BE S, Fr.
25 ~ 62 1o 48 I 5 HE ISR 3 B R AT (0% 15 2 4k
AW 1(83 mg), Fr.96 ~ 100 184y 2 2 & hE e A 0
155 8(52 mg) . Fr. 110 ~ 125 184 25 2 A Rk e #:
FRE AT €83, 753 B 465 4 4 (50 mg) . Fr. 126 ~
138 1873 bk IEAT 805, BE e 4l Ak, 15 246 &9 5 (64
mg) o IE T EEEALZE D101 R AL W B A4 s A1, AU
K ,30% ,50% ,70% ,95% Z BN, Hoh 50% vk
b8 88 43 8 AR R JE A MIDS-5-300 43 BE I, i — 253 5
REIE BE A (035 23 5 15 24k 5 9 2 (15 mg) ,3(10
mg) ,6(41 mg),7 (58 mg)

3 LT

a1 Jest i (E05) , mp 286 ~288 C,
Liebermann-Burchard Jz i & FH P, 40 F 3 C,, Hy,
0,.'H-NMR ( CDCl,, 500 MHz) §:0.97 (3H, s, H-
23),0.76 (3H, s, H-24) ,0.83 (3H, s, H-25) ,0.98
(3H,s,H-26),0.94 (3H,s,H-27),1.69 (3H, s, H-
29),3.02(1H,dt,J =4.5,16.0 Hz, H-19),3.18
(1H,dd,J=5.0,11.5 Hz,H3a) ,4.60(1H,dd, J =
1.5,2.0 Hz, H-30a ) ,4.74 (1H,d, J = 2.0 Hz, H-
30b) ;" C-NMR ( CDCI,, 500 MHz) §:38.8 (C-1),
27.5(C2),79.0(C-3),38.9(C4),55.5(C-5),
18.3(C-6),34.4(C-7),40.8(C-8),50.6(C9),
37.0(C-10),20.9 (C-11),25.6 (C-12),38.5 ( C-
13),42.5(C-14),29.8 (C-15),32.2(C-16),56.3
(C-17),49.4 (C-18),46.9 (C-19),150.4(C-20),
30.6(C21),37.3(C-22),28.0(C-23),15.3(C-24),
16.1(C-25),16.1(C-26) ,14.7(C-27) ,179.3(C-28) ,
109.7(C-29) ,19.4(C-30) . H4Hkis & s 5 SCHR [ 7 ] %5
HREEA — 30, U 78 O FLHERR (Dbetulinic acid)

ka2 AGITERBAR(HE), mp 266 ~
268 °C ., Liebermann-Burchard Fl1 Molish fz 1 ¥ & FH
P, 475 C,,H,0, ., 'H -NMR (CD,0D,300 MHz)
5:0.74,0.80,0.93,0.94,0.99,1.00,1.31 £ (3H,
s,CH,),3.38(1H,d,J =8.7 Hz,H-3),5.31 (1H,

.84 -

(CD,0D,300 MHz)5:48.6(C-1),70.0(C-2),85.1
(C-3),41.0(C4),57.3(C-5),18.3(C-6),33.7(C-
7),41.4(C-8),50.3(C-9),39.9(C-10),25.4 (C-
11),125.3(C-12),145.0(C-13) ,43.2(C-14),29.8
(C-15),25.5(C-16),47.6 (C-17),45.6 (C-18),
82.9(C-19),36.5(C€20),29.9(C-21),34.3(C-
22),28.9(C23),17.9(C-24),17.5(C-25),20.2
(€26),29.0(C27),179.1(C-28),30.0(C-29),
25.7(C-30),96.3(C-1"),74.4(C-2"),79.2(C-3"),
71.6(C-4"),78.9(C-5"),62.9(C-6") ., VI I %¥t Y
SCHR [ 8] 4l 18 /Y arjunetin J& A — B, # % E N
arjunetin,

&3 aag i (PR, mp 220 ~222 C,
Liebermann-Burchard 1 Molish Jz v ¥ & FH 4 , 73 T
#* C, Hy Oy ' H-NMR ( CD,0D, 300 MHz) §:0.69,
0.74,0.93,0.94,1.02,1.29,1.34 (3H,s),5.36
(1H,d,J =7.8 Hz, H-1'),5.31 (1H, brs, H-12) ,
3.49(1H,d,J=11.1 Hz,H-3) ;" C-NMR ( DMSO-d, ,
300 MHz) §:38.7 (C-1),27.0(C-2),80.0(C-3),
38.9(C4),53.2(C-5),17.5(C-6),31.8(C-7),
39.1(C-8),47.3(C9),37.2(C-10),20.7(C-11) ,
122.3(C-12),143.2(C-13) ,41.1(C-14) ,27.8(C-
15),23.3(C-16),46.6 (C-17),40.3 (C-18),46.0
(C-19),29.3(C-20),34.7(C-21),31.8(C-22),
28.0(C23),16.4(C24),16.2(C-25),16.8 ( C-
26),26.4(C27),175.5(C-28),34.7(C29),23.9
(C-30),94.1(C-1"),75.5(C2"),77.7(C-3"),71.6
(C-4"),76.7(C-5") ,63.8(C-6") . Kk &h s 5 SCik
(9] XoF RE e A — 3, Wi 58 5 o 5% BIUR 2 -28-0-B-D- 4
% B TE (oleanolic acid 28-0-8-D-glucopyranosyl ester)

k&4 WEAKHK(PE), mp 211 ~
214 °C,ERFREE By F1 Molish 2 I ¥ & FH M, 4 T =
C, H,,0,,,'H-NMR (CD,0D,500 MHz)§:7. 88 (2H,
d,J=8.5 Hz,H2',6"),6.94(2H,dd,J =8.5 Hz,H-
3',5'),6.66(1H,s,H-3) ,6.82(1H,d,J =2.5 Hz,
H-8),6.50(1H,d,J =2.5 Hz, H6),5.06 (1H,d,
J=7.5 Hz,H-1") . ¥ B3R AbE W5 58 X B
ST — 2RI, I REE 5 B os B 1y
— 3, [ B2 % ScEk [10], 8% w3k
(apigenin-7-0-B-D-glucopyranoside)

EWS REEBAKR(HE) ,mp 256 ~258 C,
LT8R BE Ky 1 Molish Ji2 I 35 & FH ¥, 43 F 20 C,, Hy,
0,,,' H-NMR( DMSO-d, ,500 MHz)§:6.74 (1H,s, H-
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3),12.97(1H,s,H-5) ,6.44(1H,d,J =2.5 Hz, H-
6),6.78 (1H,d, J =2.5 Hz, H-8),7.45 (1H, d,
J=2.0 Hz,H-2"),9.36 (1H,s,H-3"),9.95(1H,s,
H-4"),6.90(1H,d,J=8.5 Hz,H-5") ,7.43(1H,dd,
J=2.0,8.5 Hz,H-6"),5.08(1H,d,J =8.0 Hz, H-
1) o BSOS EUE 5 SCHR L1 ] X0 BROEE A — 3, s
E N AR B ¥ K -7-0-8-D-# % M H (luteolin-7-0-8-D-
glucoside) ,,

a6 IRE AR K (HEE) , mp 206 C, £k
iR £ k3 F1 Molish Jz vy 35 &b BH M, 4 D% AL 5 9 o 3
Fii 4 2%, 7 ¥ = €, H,, 0,,, ' H-NMR ( DMSO-d, , 300
MHz)8:6.75(1H,s,H-3) ,13.00(1H,s,H-5),6.47
(1H,d,J=2.1Hz,H-6) ,6.82(1H,d,J=2.1 Hz,H-
8),7.46(1H,d,J =2.1 Hz,H-2"),9.39(1H,s, H-
3'),9.99(1H,s,H-4") ,6.91 (1H,d,J =8.4 Hz, H-
5'),7.42(1H,dd,J=2.4,8.0 Hz,H-6") ,5.30(1H,
d,J=7.0 Hz,H-1") ;> C-NMR ( DMSO-d, ,300 MHz)
5:164.5(C-2),103.2(C-3),181.8(C-4),156.9(C-
5),99.1(C-6),162.4(C-7),94.5(C-8),119.1(C-
1'),113.5 (C-2"), 145.7 (C-3"), 149.9 (C4"),
115.9(C-5"),121.3(C-6"),99.3 (C-1"),72.7 ( C-
2"),75.3(C-3"),71.3(C-4"),75.1(C-5"),169. 1
(C-6"),51.9(-0CH;) . DL F#dis 5 3cmk[ 11 ] 4fiE
(09 A R B 3R -7 -0 -B-D -7 % W T TR WY T B A — B, i
Y 78 R R R B R T -0-B-D-4 % WE T 1R H TR (luteolin-
7-0-B-D-glucuronide methyl ester) .

EWT REAH K (HEE), mp 192 ~ 194
C SRR Ky A1 Molish J 17 ¥ @ BH Pk , 403 Ak &
Yy ok B 45 2, 43 F X € Hye 0, o' H-NMR ( DMSO-
d,,300 MHz)§:6.75(1H,s,H-3),13.00(1H,s, H-
5),6.47(1H,d,J=2.1 Hz,H-6) ,6.80(1H,d,J =
2.1 Hz,H-8),7.46 (1H,d,J =2.1 Hz,H-2") ,9.39
(1H,s,H-3"),9.99(1H,s,H4') ,6.91 (1H,d,J =
8.4 Hz,H-5") ,7.42(1H,dd,J =2.4,8.0 Hz,H-6") ,
5.31(1H,d,J =6.9 Hz,H-1") ,0.83(3H,t,J =7.2
Hz,H-1"),1.31 (2H, m, H2"), 1.54 (2H, m, H-
3"), 4.07 (2H, m, H-4");” C-NMR ( DMSO-d,,
300 MHz)§:164.5(C-2),103.1(C-3),181.8(C-4),
156.9(C-5),99.2(C-6),162.4(C-7),94.5(C-8),
119.1(C-1"),113.5(C-2") ,145.7(C-3") ,149.9( C-
4'),115.9(C-5"),121.3(C-6"),99.4 (C-1"),72.7
(C2"),75.5(C-3"),71.1 (C4"),75.2 (C-5"),
168.6(C-6"),64.3 (C-1"),29.9 (C-=2"),18.4 ( C-

3"),13.4(C4") o DL EOGIEEE 5 SCHk [ 12 ] i
AR ROHIR REAS — 0, il 28 5 g K R 5 3R -7 -0-B-D- ik i
] A BEBE 1R 1 TR (1uteolin-7-0-B-D-glucuronide buthyl
ester) ,

& 8 AR A, mp 340 C, 737X
C,H,,0,,' H-NMR ( CDCIl,, 300 MHz)§:7.73 (2H,
dd,J=3.3,5.7Hz,H-3),7.54(2H,dd,J =3.3,5.7
Hz,H-4),4.33(4H,1,] =6.9 Hz, H5),1.72 (4H,
m H-6),1.44(4H,m H-7),0.97(6H,t,J =7.5 Hz,
H-8) ;" C-NMR ( CDCIl,,300 MHz) §:166.1(C-1),
139.5(C-2),128.9(C-3),127.6(C-4) ,65.6(C-5) ,
29.7(C-6),19.2(C-7) ,13.7(C-8) . AR ¥z FH 3 1k 4
B HOGTE R, I 2% SCHR [ 13 ], B3 5 48R —
FF /2 — T i ( dibutyl phthalate)
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