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Asim', Tma', Z&', FEA, FEF, He', Tk, ER4&
(1. B ESR 3w, 7% 44k 541004 ;
2. FRMRERF AR LEESRATRAFE S TFIREEBRELERE, % A4k 541004)

[FE] B A (Stachys geobombycis) TR L TR R AL ANIE T BEFR AL AT RGE M AL A HEATIEGE . ik o TR
Ho A5 e MR 10 kg FH 95% B MR $2 IR 3 1k, & IF 42 OB, WUR MR 46 45 B2 E K RS NS =K A B, IR A B . 2R &
T e AE T W24y AR A7 A B, 45 206 Wk 07 £ R L BRFR A AN IE T BEFR A o X 3 2 R 2 i 38 43 A0 I T B 3 4038 ok Ak i %
2, LH-20 3314 37 R 45 58 IE ( Sephadex LH-20) A% {4 3% A1 i %5 HPLC S5 8 R F B A1 /0 & alifh, S S Bk b &9 . KR
A0 A P B AL E TRRE A BE  E HAbE S SRR TR TR ANE T EE R I b oy A5 3 12 AN B, 43 5k
A (L), F R THRR (2) , XPRFEHR PR (3) | latifolicinin C(4) , papuline (5) , Wil A2 R (6) , - W HRIR (7) ,3,4-2 5%
FORNE(8) , JREEIERZH (9) ,methyl 3, 4-dihydroxy-benzoate (10) ,B-% i i (11) , G ¥ (12) . &5ig /L& 5,10,11 E K
MWZIE B E a1 ~4,6 ~9,12 Sy EF A & 43 B 44 5
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Chemical Constituents of Stachys geobombycis

ZHOU Xian-li', WANG Peng-cheng' , LIANG Bin', LU Hui-ling', LI Kang-zhi',
CHEN Xu', QIN Jiang-ke’, LIANG Cheng-qin'"
(1. Pharmacy School of Guilin Medical Univercity, Guilin 541004, China; 2. Sate Key Laboratory for
Chemistry and Molecular Engineering of Medicinal Resource, Guangxi Normal University, Guilin 541004, China)

[ Abstract ] Objective; To study the chemical constituents of Stachys geobombycis. Method: S.
geobombycis crushed into coarse powder, extracted by 95% ethanol, concentrated under reduced pressure, and
then its ethyl acetate and n-butanol extract was gained by fractional extraction. Chemical constituents were isolated
and purified by column chromatography with silica gel, Sephadex LH-20, and semi-preparative HPLC. Their
structures were elucidated by spectral data and physicochemical properties. Result: Twelve compounds were
obtained and identified as: acteoside (1), isoverbascoside (2), p-hydroxy-benzonic acid (3), latifolicinin C
(4), papuline (5), linoleic acid methyl ester (6), a-linoleic acid (7), 3, 4-dihydroxybenzaldehyde (8),
uridine (9), methyl 3, 4-dihydroxy-benzoate (10), [B-sitosterol (11) and stigmasterol (12). Conclusion:
Compounds 5, 10 and 11 were isolated from this genus for the first time, compounds 1-4, 6-9 and 12 were isolated
from S. geobombycis for the first time.

[ Key words | Stachys geobombycis; chemical constituents; structure identification; 95% ethanol extract;

n-butanal extract
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)R TIRIERLK IR R 2 48 4w R W), AR B
il 5 B | A A B P A U B A MR LA,
B T UL AR TLPE MR LR R
by 7 7 R R) 24 D s AR U PR IR T
VR S, B g T % R I AR T T
R, T2V il 45 AZ KR e e L T AR D
JUIR B AEAE R . R 2 HoA b ek Pi R )
N & R =N T e (o S R R )
1k [ A X T i 1 BIF 9 G D, B A R I €
TR 1 A B, R SR IBOY) T R £ R & TR ER AL LA
ST B AL AR 5 5 BEAT T O B Al Ak N 45 AL A
T, N BRAT 12 A&, 000 h & B (1), =
ZEmE TR (2) , X R EE IR R (3) , latifolicinin C
(4) ,papuline (5) , W9l R g (6) , a3 BETR (7) ,
3,4-TRFEIEWEE (8) , IRIEVERH (9) , methyl 3,4-
dihydroxy-benzoate (10 ) , B-7% f§ B% (11) F1 & {§ B
(12), Hfb &k &% 5,10,11 5 RN %8
B LG 1 ~4,6 ~9 F12 B RN 7
PR
1 ##

DRX-500 MHz %8 S 4% i 2L 2 4% ( 3 1 Bruker
) L1260 A9 w5 240 AH 35 { Fil Zorbax SB-C 7
JEFE(9.4 mm x 25 em,5 um) (3E[FE Agilent) ,LC-
20A B OB A (H AR B A Al ), RE-52A
Y iE 4% 7% S A (¥ 3 56 A AR AR ), BS400S 7Y
L R (P [ 28 2 R 23 | ), SRR 5 FE B4 R (RP-
18, f& & Merk 2] ), CHP-20P /)\ LA i 350 52 44
(MCI-gel, H A =22 /v 7] ) , LH-20 J P4 % A 5% bl o5
JBE (Sephadex LH-20, € [¥ i ¥ P4 0¥ ) , €5 3% H 6k
(100 ~200,200 ~300 H,#H BEFEATT ), MR
AR5 350 O (a3 2l R S e pr

M gx T 2013 4ER {06 SEHE T, I th AR AR B2 27
B 2 18 7 R IR 4 E N IR E B W) b A Stachys
geobombycis )T AR o
2 RESEH

I A ) i A B 22 RS 10 kg, 95% £ IRl 3 42
W3 U, A 1 b G I B IO, U0 I 40 [ WA i
ZICREMR , BEANAGE &K BOF I RO A il it 2
W2 £ M6 B AE T Pt 43 ) A7 A B 980 Il e 3% ) )
Sy AR A EE L LR SR ANIE T B 3 AR HY .
LR TR U R AT 435 73 25, = S W e - st
AREFREVEN(1:0,9:1,8:2,2:1,1:1,0:1) ,#F
g A S JF AR R 3 4, 75 6 AN (Fro A ~ Fr. F)
WMoy Fro A 2 (WA N 0% ~T70% ) A M S &

.56 -

M2 TR (TR G VA WA A7 6 JBE W ) v s T A A G £
TEAEF Sephadex LH-20 1 5,31 (50% = & W 4 5 H
B R A WG ) [ 2 43 B 24L& 10 (41.0 mg) |
A 11(20. 0 mg) FIfL 54 12(37.0 mg) . 447
Fr. B Al MCI 8 355 2 25, %k WK IR 30%
70% ,100% P % e, 45 3 3 4~ 41 4% (Fr. B-I ~ Fr.
B-M0) , B4 4% Fr. B-1 ) RP-HPLC il 4% {8, 3% 3k 47 43
B (VW25 8 10% B B35 W Ve G 30 min, SR 5
10% ~76% W B3 W A7 16 B2 PE I 90 min, YL 3
10 mL-min ") , 38k &%) 3(110.3 mg) L&Y 4
(20.0 mg), k& 5(26.8 mg) Fifb &9 8
(14.9 mg) JHL4H 43 Fr. B-TI L RP-HPLC | 45 0, 3%
HEAT A0 8 (Ve 451 9 70% ~ 100% B 1 35 W 30 47
B VEE 50 min, 2R J5 FEF 100% F B % 55 B %
fii 10 min, % # & 10 mL-min~" ), 5259 6
(215.2 mg) f1 7(59 mg) . 414> Fr. D i RP-HPLC
il £ s AT 0 5 (40% W RV Wb AT TR ) L ARG
JHERAH 2 85 HE 038 347 53 25 (25% W B Wi 2k A7
Veli) 5Bk & W 1 (46.4 mg) ML & W 2
(16.0 mg) HUIE T B8 A7 2 HCH FH Ak 0 A €8 435 43
BRI = W e -F B (9+:1,8:2,1:1,0: 1) 47
Ve 45 4 Ny Froa~Fr.d, 4143 Froa i —2H
B AT B3 43 15, W2 A A 5 R A W] it 40, 15 3
6 N5 (Fr.a-1 ~Fr.a-VI), % Fr.a-VIgE— 4
FH ) A B S AR R R €0 3 R 3 B, R B R MK IR
10% ,20% ,30% ,50% , 100% H FV W, 45 A5 5] 5
A5 (Fr. a-VI-1 ~ Fr.a-VI-5) ., 404y Fr.a-VI-1 [
RP-HPLC il & (3% 47 50 A 5 70 125 (16% 1y HT B
AT ) A RIS 9(177.8 mg)
3 LT

k& W1 ok R (H B H-NMR
(500 MHz,CD,0D) §:7.60 (1H,d,J =15.9 Hz, H-
7'),7.06 (1H,br s, H-2'),6.96 (1H,d,J =8.1 Hz,
H-6"),6.78 (1H,d,J =8.1 Hz,H-5') ,6.70 (1H,br
s,H2),6.68 (1H,d,J =8.0 Hz,H-5),6.57 (1H,
d,J=8.0 Hz,H6),6.28 (1H,d,J =15.9 Hz, H-
8),5.19 (1H,br s,H-1"),4.92 (1H,t,/=9.3 Hz,
H4") ,4.38 (1H,d,J=7.9 Hz,H-1") ,4.04 (1H,
m,H-8),3.82 (1H,t,/ =9.3 Hz,H-3"),3.72 (1H,
m,H-8), 2.79 (2H, m, H-7),1.10 (3H,d, J =
6.1 Hz, H-6"); "C-NMR ( 125 MHz, CD,0D) §:
131.5 (C-1),116.3 (C-2),146.1 (C-3),144.6 (C-
4),117.1 (C-5),121.3 (C-6),36.5 (C-7),72.0
(C-8),127.6 (C-1"),115.2 (C-2"),146.8 (C-3"),
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149.7 (C-4"),116.5 (C-5"),123.2 (C-6"),148.0
(C-7"),114.7 (C-8"),104.1 (C-1"),76.2 (C-2"),
81.6 (C-3"),70.6 (C-4"),76.0 (C-5"),62.3 (C-
6”),103.0 (C-1"),72.3 (C-2"),72.2 (C-3"),
73.8 (C-4"),70.4 (C-5"),18.4 (C-6"),168.3
(C=0) L %l 5 3Cmk[5 ] 18 i) Bodls B2 A —
B, AL B ) 1 & A (acteoside) .

AP 2 RE AT E BB K (I EE) . H-NMR
(500 MHz,CD,0D) §: 7.55 (1H,d,J =15.9 Hz, H-
7'),7.04 (1H, d,J=1.5 Hz,H-2"),6.89 (1H,dd,
J=8.2,1.5 Hz,H-6") ,6.77 (1H,d,J =8.2 Hz, H-
5'),6.68 (1H,d,J=1.7 Hz, H2),6.63 (1H,d,
J=8.1Hz, H-5),6.54 (1H,dd,J=8.1,1.7 Hz, H-
6),6.29 (1H,d,J=15.9 Hz,H-8'),5.18 (1H, br
s,H-1"),4.50 (1H,d,J =11.9 Hz, H-1"),2.78
(2H,m,H-7),1.25 (3H,d,J =6.2 Hz,H-6"), "C-
NMR (125 MHz, CD,0D) &: 131.4 (C-1),117.1
(C-2),144.6 (C-3),146.1 (C4),116.4 (C-5),
121.3 (C-6),72.4 (C-7),36.7 (C-8),127.7 (C-
1'),115.1 (C-2"),149.6 (C-3"),146.8 (C4"),
116.6 (C-5'),123.1 (C-6"),114.9 (C-7'),147.2
(C-8'),104.4 (C-1"), 75.4 (C-2"),84.0 (C-3"),
70.0 (C-4"),75.7 (C-5"),64.6 (C-6"),102.7 (C-
1”),72.3 (C-2"),72.3 (C-3"),74.0 (C4"), 70. 4
(C-5"),17.9 (C-6"),169.2 (C=0), VI ¥ S
SCHRL6 8 A Bl e A — B, s etk a2
BT FEH (isoverbascoside) .

a3 HEmR(HE), ESI-MS m/z 137
[M - H] ™, 9 A0 X 4 F i &l 138" H-NMR
(500 MHz,C,D,N) §: 8.43 (2H,d,J =8.5 Hz,H-2,
6),7.30 (2H,d,J =8.5 Hz, H-3,5), "C-NMR
(125 MHz,C,D,N) §: 123.6 (C-1), 133.5 (C-=2),
116.9 (C-3),164.1 (C-4),116.9 (C-5),133.5 (C-
6),170. 1 (COOH) ., LA b %#s 5 3CHR[ 7 ] 41 2 i %L
PEEA -, B EAG Y 3 xR IR R
( p-hydroxy-benzonic acid) ,

kG4 HEmAR(HE) . ESI-MS m/z 219
[M o+ Nal ™, $fE 0 AR X 43 7 i & h 196, H-NMR
(500 MHz,C,D,N) &: 7.40 (2H,d,J =8.2 Hz,H-3,
5),7.18 (2H,d,J=8.2 Hz,H-2,6),4.79 (1H,dd,
J=7.6,5.0 Hz, H-8),3.66 (3H, s, OCH,),3.31
(1H,dd,J=13.8,5.0 Hz,H-7b) ,3.20 (1H,dd,J =
13.8,7.6 Hz,H-7b) ,"C-NMR (125 MHz, C;D,N)
8:129.7 (C-1),117.2 (€2,6),132.3 (C-3,5),

158.7 (C-4),41.8 (C-7),74.0 C-8),176.2 (C9),
52.6 (OCH,) . LA ¥l 5 Scmk [8 ] i 18 Y % i i
A —3, i EAL S 4 R latifolicinin C,

EmSs TEmAR(HE), ESI-MS m/z 203
[M + Nal ™, #fE0 H A X 4 7 Ji £ 4 180,  H-NMR
(500 MHz,C,D,N) &: 7.46 (2H,d,J=7.3 Hz,H-=2,
6),7.32 (2H,t,J =7.3 Hz,H-3,5),7.24 (1H,d,
J=7.3 Hz,H-4) 4.80 (1H,dd, J=8.1,4.8 Hz H-
8),3.66 (3H,s,0CH,),3.33 (1H,dd,J=13.8,4.8
Hz,H-7a),3.21 (1H,dd,J =13.7,8.1 Hz, H-
7b) ;C-NMR (125 MHz,C,D,N) &: 174.7 (C-9),
72.3 (C-8),41.1 (C-7),138.4 (C-1),129.8 (C-2,
6),128.4 (s, C-3,5),126.5 (C4),51.4 (OCH,) .,
DL s 5 SCmk [9 ] i 18 09 8o BE A — 20, i s
&Y 5 4 papuline,

a6 [ E kY., ESI-MS m/z 317
[M+ Nal ™, ¥ HAH X2 7 B & ol 294" H-NMR
(500 MHz, C,D,N) §: 5.52 ~5.48 (4H,m,H-9,10,
12,13),3.65 (3H,s,0CH,),2.92 (2H, m, H-11),
2.33 (2H, m, H-2),2.10 (4H, m, H-8,14),1.63
(2H,m,H-3),1.34 ~1.25 (14H,m,H-4,5,6,7,15,
16,17),0.84 (3H, m, H-18); "C-NMR (125 MHz,
C,D,N) 8:173.8 (C-1),34.0 (C2),25.1 (C-3),
29.2 (C-4),29.2 (C-5),29.3 (C-6),29.7 (C-7),
27.3 (C-8), 130.3 (C9),128.3 (C-10),25.9 (C-
11),128.3 (C-12),130.3 (C-13),27.3 (C-14),29.3
(C-15),31.6 (C-16),22.7 (C-17), 14.1 (C-18),
DL B 5 S0k [ 10 ] i 09 8o A — 3, e e Ak
W6 FI BRI EE (linoleic acid methyl ester)

& 7T AWK Y., ESI-MS m/z 277
[M - HT] ™, 4 A0 xF 4> 7 B & o 278" H-NMR
(500 MHz,CDCIl,) §:5.31 ~5.39 (6H,m,H-9,10,
12,13,15,16),2.79 (4H,t,J =5.9 Hz,H-11,14) ,
2.32 (2H,t,J=7.5 Hz,H-2), 2.06 (2H,m,H-8),
2.03 (2H,m,H-17),1.60 (2H,dd,J =6.8,13.8
Hz,H-3),1.24 ~1.30 (8H,m,H4,5,6, 7),0.85 ~
0.98 (3H, m, H-18); "C-NMR (125 MHz, CD,0D)
8:179.7 (C-1),34.1 (C-2),24.8 (C-3),29.1 (C-
4),29.2 (C-5),29.3 (C-6),29.7 (C-7),27.3 (C-
8),130.3 (C9),127.9 (C-10),25.6 (C-11),
128.4 (C-12,13),25.7 (C-14), 127.2 (C-15),
132.1 (C-16),20.7 (C-17),14.4 (C-18)., VI "%k
a5 SCHR [ 1T ] 4 38 1 B e A — B, W s e e &)
7 7 - FREE ( a-linoleic acid)
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&t 8 koK (W B, H-NMR dd,J=15.2,8.6 Hz,H-23),3.51 (1H,m,H-3);"C-

(500 MHz,DMSO-d,) 8: 9.68 (1H,s,CHO),7.25
(1H,dd,J =8.0, 1.9 Hz,H-6),7.22 (1H,d, J =
1.9 Hz,H-2),6.91 (1H,d,J =8.0 Hz,H-5); "C-
NMR (125 MHz,DMSO-d,) 8: 128.9 (C-1),114.4
(C-2),145.8 (C-3),152.1 (C4),115.5 (C-5),
124.4 (C-6),191.0 (CHO) . DL I %t¥E 53k 12]
B AR A 3, S G 8 3,4
FLOK P (3 ,4-dihydroxybenzaldehyde)

A/ Mook K (). H-NMR
(500 MHz,CD,0D) &: 7.99 (1H,d,J =8.0 Hz, H-
6),5.99 (1H,d,J =4.5 Hz,H-1"),5.73 (1H,] =
8.0 Hz,H-5),4.21 (1H,m) ,4.17 (1H,m) ,4.03
(1H, m),3.75 (2H, m); "C-NMR (125 MHz,
CD,0D) &: 152.6 (C-2),166.3 (C-4),102.9 (C-
5),142.9 (C-6),90.9 (C-1"),71.3 (C-2"),75.7
(C-3"),86.4 (C4"),62.5 (C-5"), DL FEIES X
AR L3 ]l MR S A — 3, S iz ik 6 9 IR
% BE 4% F (uridine ) o

b & ¥ 10 JCfF K (F EE) . H-NMR
(500 MHz, C,D,N) &: 8.15 (1H, dd, J = 8.2,
1.6 Hz,H-6),8.06 (1H, d,J =1.6 Hz,H-2),7.29
(1H,d,J =8.2 Hz,H-5),3.73 (3H,s,0CH,); "C-
NMR (125 MHz, C,D,N) §: 152.5 (C-1), 115.9
(C2),148.1 (C-3),113.8 (C-5),124.7 (C-6),
55.7 (OCH,),168.9 (CO0), DI I %4t 5 3¢k
[ 14 ] I8 19 Hhfi B A — B, SO e ik &9 10 4
methyl 3 ,4-dihydroxy-benzoate,

b &% 11 kR (F EE) . H-NMR
(500 MHz,CDCL,) &: 5.34 (1H,d,J =4.4 Hz, H-
6),3.51 (1H,m,H-3);”C-NMR (125 MHz,CDCI,)
8:37.3 (C-1),31.7 (C-2),71.8 (C-3),42.2 (C-
4),140.8 (C-5),121.7 (C-6),31.9 (C-7), 31.9
(C-8),50.2 (C-9),36.5 (C-10),21.1 (C-11),
39.7 (C-12),42.3 (C-13),56.8 (C-14),24.3 (C-
15),28.2 (C-16), 56.0 (C-17),11.9 (C-18),19.4
(C-19),36.2 (C-20), 18.8 (C-21), 34.0 (C-22),
26.2 (C-23),45.9 (C-24),29.2 (C-25), 19.8 (C-
26),19.1 (C-27),23.1 (C-28),12.0 (C-29), LA
s 5 SRR [ 1S ] e T 0 B R A — B, O E
&Y 11 2y B-45 i B ( B-sitosterol )

k&P 12 [ a kK (F B H-NMR
(500 MHz,CDCl,) §: 5.34 (1H,d,J =4.4 Hz,H-6) ,
5.15 (1H,dd,J =15.2, 8.6 Hz,H-22), 5.01 (1H,
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NMR (125 MHz,CDCl,) §: 37.3 (C-1), 31.7 (C-2),
71.8 (C-3),42.2 (C-4),140.8 (C-5),121.7 (C-6),
31.9 (C-7),31.9 (C-8),50.2 (C9),36.5 (C-10),
21.1 (C-11), 39.8 (C-12),42.3 (C-13),56.9 (C-
14),24.4 (C-15),28.9 (C-16),56.1 (C-17),12.1
(C-18),19.4 (C-19),40.5 (C-20), 21.1 (C-21),
138.3 (C-22),129.3 (C-23),51.3 (C-24),31.9 (C-
25),21.2 (C-26),19.0 (C-27),25.4 (C-28),12.2
(C-29) . LA LM 55 SCk [ 15 ] 42l ) Bodls 5 AR —
LR EZ A A Y 12 TS B (stigmasterol )
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