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Chemical constituents from Glechoma longituba

ZHU Qiu-fang, WANG Yong-yi, QU Hai-bin

Institute of Pharmaceutical Informatics, Zhejiang University, Hangzhou 310058, China

Abstract: Objective To study the chemical constituents from Glechoma longituba and their anti-oxidant activity in vitro. Methods
The chemical constituents were isolated and purified by solvent extraction, repeated silica gel column chromatography, and reverse
phase preparative HPLC. Their structures were identified on the basis of ESI-MS and NMR spectra. The anti-oxidant activities of these
compounds were screened by DPPH free radical scavenging assay in vitro. Results Ten compounds were isolated and elucidated as
cosmosiin (1), dihydrocaffeic acid (2), caffeic acid (3), isololiolide (4), vomifoliol (5), glecholone (6), apigenin (7), aurantiamide (8),
(+)-lariciresinol (9), and (—)-syringaresinol (10). Conclusion Compounds 2, 4, and 8—10 are isolated from the plants in Glechoma L.
for the first time; Compounds 9 and 10 are lignans firstly obtained from this plant. DPPH free radical scavenging assays show that
compounds 2, 3, 9, and 10 exhibit potential anti-oxidant activity.
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Finnigan LCQ Deca XP Ji{ii#{% (Thermo Fisher
A7), Bruker AV—500M A% REILHRAL (Bruker
BioSpin 22 7)), SAFERE CTXNW—100B 8 /5 5 R
WL (bRt sAE B AR AR I H B A 7)), Buchi
688 MR (il REE (Buchi 27D, il HiA
e (Agilent A7) ), Spectra max M2 FFr{X
(Molecular Devices A7), FEIERERS (200~300
HD R 2 (a3 ik ke GF254 0 B 175 St T
], 4% HPLC ffi4: 2k Zorbax SB-Cig (250 mm X
21.2 mm, 7 um), DPPH i 7] (Sigma-Aldrich A #]),
e g ¢ (Ll Rk Aa R AT,

TR ZM A WL 2 5 B F TR
WA B 2N Glechoma longituba (Nakai) Kupr.,
JRFEIRR A (GL100912) A7 5 F-H L K 2# 2945 &
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THEERR 258 16 kg, HIZEI/KH A HEEL 2
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FERCAE (S 7y 25, FH OAH T % HPLC 2lifk 575 201k
Y1 (46.7 mg). 2 (48.6 mg). 3 (27.3 mg). 4
(42.6 mg). 5 (31.6 mg). 6 (9.6 mg). 7 (17.2 mg).
8 (129.6 mg). 9 (83 mg). 10 (50.9 mg).

3 SH%TE

& 1: T 0 54K, ESI-MS m/z: 431 [M—H],
G4 NMR {5 BV 9 T30 0 CoiHy0100 'H-NMR
(500 MHz, DMSO-dg) 6: 7.98 (2H, d, J = 8.4 Hz,
H-2', 6), 6.96 (2H, d, J = 8.5 Hz, H-3, 5'), 6.89 (1H,
s, H-3), 6.86 (1H, s, H-8), 6.47 (1H, s, H-6), 5.09 (1H,
d, J= 6.0 Hz, H-1"), 10.39 (1H, s, 4-OH), 12.99 (1H,
s, 5-OH); "*C-NMR (125 MHz, DMSO-d) 6: 164.9
(C-2), 103.7 (C-3), 182.6 (C-4), 157.6 (C-5), 100.2
(C-6), 163.6 (C-7), 95.5 (C-8), 162.1 (C-9), 105.9
(C-10), 121.6 (C-1"), 129.2 (C-2', 6'), 116.6 (C-3', 5'),

161.7 (C-4'), 100.5 (C-1"), 73.7 (C-2"), 77.1 (C-3"),
70.2 (C-4"), 77.8 (C-5"), 61.2 (C-6"). LL E¥#i 5
BRI LA 57, Mo et A 1 R A

AW 2: KRR K, ESI-MS m/z: 181 [M—H]
4ity NMR {5 BHfi5E 5 T30 CoHigOs0 'H-NMR
(500 MHz, DMSO-dq) d: 2.69 (2H, t, J = 7.5 Hz, H-7),
2.47 (2H, t, J= 7.5 Hz, H-8), 6.49 (1H, d, J= 7.6 Hz,
H-6), 6.65 (1H, s, H-2), 6.67 (1H, d, J = 7.9 Hz, H-5);
BC-NMR (125 MHz, DMSO-d;) &: 132.4 (C-1), 116.3
(C-2), 145.5 (C-3), 143.9 (C-4), 116.1 (C-5), 119.5
(C-6), 30.4 (C-7), 36.3 (C-8), 174.6 (C-9). VL ¥k
5 cmkiE A S, et 2 A
HERE .

WEY 3: RIEEHK K, ESI-MS m/z: 179 [M—
HI™, 454 NMR f5 K52 53 7208 CoHsO4 'H-NMR
(500 MHz, DMSO-dg) d: 7.07 (1H, d, J = 1.2 Hz,
H-2), 6.80 (1H, d, J = 8.1 Hz, H-5), 6.98 (1H, dd, J =
8.2, 1.5 Hz, H-6), 7.46 (1H, d, J = 15.8 Hz, H-7), 6.22
(1H, d, J = 159 Hz, H-8); "*C-NMR (125 MHz,
DMSO-dg) d: 126.3 (C-1), 115.2 (C-2), 146.1 (C-3),
148.7 (C-4), 115.7 (C-5), 121.8 (C-6), 145.3 (C-7),
116.4 (C-8), 168.6 (C-9). LA - %di 15 sCiik i He A
— 5P, WA 3 IR .

AW 4: AR A, ESI-MS m/z: 197 [M+H],
ity NMR {5 B9 708 CiHig05. 'H-NMR
(500 MHz, DMSO-dq) 6: 5.80 (1H, s, H-7), 4.01 (1H,
m, H-3), 2.38 (1H, d, J = 13.2 Hz, H-4), 1.91 (1H, d,
J=12.6 Hz, H-2), 1.53 (3H, s, H-11), 1.31 (1H, t, J =
11.5 Hz, H-4), 1.25 (3H, s, H-10), 1.22 (3H, s, H-9),
1.15 (1H, t, J = 7.9, 6.4 Hz, H-2); “C-NMR (125
MHz, DMSO-d) 6: 182.2 (C-8), 171.4 (C-6), 112.9
(C-7), 86.9 (C-5), 63.6 (C-3), 50.3 (C-2), 48.5 (C-4),
35.3 (C-1), 30.3 (C-10), 25.8 (C-11), 25.2 (C-9). LA_L
$ot 5 ScmrAoE A 2, MO e 4 R
AR IR

WEW) 5. Wi A&, ESI-MS m/z: 225 [M+
H]", 454 NMR {5 880 T34 Ci3HyO0s.
'H-NMR (500 MHz, DMSO-ds) d: 0.91 (3H, s, 5b-
CHs), 0.94 (3H, s, 5a-CH3), 1.11 3H, d, J = 6.5 Hz,
4'-CH;), 1.81 (3H, s, 3-CH3), 2.05 (1H, d, J=16.7 Hz,
H-6b), 2.36 (1H, d, J = 16.7 Hz, H-6a), 4.18 (1H, m,
H-3"), 5.65 (1H, d, J = 15.6 Hz, H-2), 5.70 (1H, dd,
J=15.6,4.4 Hz, H-2'), 5.78 (1H, d, J= 7.6 Hz, H-1);
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BC-NMR (125 MHz, DMSO-dq) &: 41.5 (C-5), 50.0
(C-6), 198.0 (C-1), 126.1 (C-2), 165.0 (C-3), 78.4
(C-4), 128.5 (C-1'), 136.4 (C-2"), 66.7 (C-3'), 23.6
(5a-CH3), 19.6 (3-CH3), 24.7 (C-4"), 24.5 (5b-CH3). LA
RS Sk A S, A 5
{2 S

&Y 6: Wikl 4k, ESI-MS m/z: 251 [M+
H]", 4i# NMR {5 B w2 7+ X8 CisHyuOs.
'H-NMR (500 MHz, DMSO-dg) J: 5.79 (1H, s, H-2),
2.44 (1H, m, H-4a), 2.32 (1H, m, H-4b), 2.08 (1H, m,
H-5a), 1.65 (1H, m, H-5b), 2.71 (1H, m, H-6), 3.16
(1H, m, H-7), 6.31 (1H, d, J = 15.7 Hz, H-9), 6.83
(1H, d, J = 15.7 Hz, H-10), 1.26 (6H, s, H-12, 13),
0.91 (3H, d, J = 7.0 Hz, H-14), 1.95 (3H, s, H-15);
PC-NMR (125 MHz, DMSO-dq) d: 198.9 (C-1), 125.9
(C-2), 163.6 (C-3), 31.3 (C-4), 24.7 (C-5), 42.8 (C-6),
47.9 (C-7), 202.9 (C-8), 124.6 (C-9), 153.9 (C-10),
69.8 (C-11), 29.9 (C-12, 13), 13.4 (C-14), 243
(C-15). A R%dis 5 oo 2 A — 5, W se
B 6 IR .

&M 7: H AR AR, ESI-MS m/z: 269 [M—H]
44y NMR {5 e 2 F2UN CisHig0so "H-NMR
(500 MHz, DMSO-dg) 6: 7.92 (2H, d, J = 8.5 Hz,
H-2', 6), 6.94 (2H, d, J = 8.5 Hz, H-3, 5'), 6.76 (1H,
s, H-3), 6.49 (1H, brs, H-8), 6.21 (1H, d, J = 1.8 Hz,
H-6); *C-NMR (125 MHz, DMSO-dj) 6: 164.3 (C-2),
103.4 (C-3), 182.3 (C-4), 157.9 (C-9), 94.5 (C-8),
164.7 (C-7), 99.4 (C-6), 162.1 (C-5), 104.3 (C-10),
121.8 (C-1'), 129.0 (C-2', 6'), 116.5 (C-3', 5), 161.8
(C-4')o Lh -3t 5 Seikioa e A — 8, doei
G T ITHRE.

41 8: R A, ESI-MS m/z: 401 [M—H],
44y NMR {5 B 20 1380 CosHagN,O5. 'H-NMR
(500 MHz, DMSO-dg) 6: 7.83 (2H, d, J = 7.5 Hz,
H-3', 7)), 7.54 (1H, t, J = 7.3 Hz, H-5"), 7.47 (2H, t,
J=15Hz, 4, 6'), 7.35 (2H, d, J = 7.5 Hz, H-6, 8),
7.1~7.3 (8H, m, H-5, 9, 7, 4", 5", 6", 7", 8"), 4.75
(1H, m, H-2), 3.97 (1H, m, H-1"), 3.37 (2H, m, H-9"),
3.10 (1H, dd, J = 13.8, 4.5 Hz, H-3a), 3.01 (1H, m,
H-3b), 2.91 (1H, dd, J = 13.7, 5.7 Hz, H-2"a), 2.72
(1H, dd, J = 13.7, 8.0 Hz, H-2"b): “C-NMR (125
MHz, DMSO-dg) d: 171.6 (C-1), 166.8 (C-1'), 139.6
(C-4), 139.0 (C-3"), 134.7 (C-2'), 131.9 (C-5"), 129.8

(C-6,8,5",7"), 128.8 (C-4", 8"), 128.7 (C-5, 9), 128.6
(C-3', 7'), 128.0 (C-4', 6'), 126.8 (C-7), 126.5 (C-6"),
62.9 (C-9"), 55.5 (C-2), 53.1 (C-1"), 37.9 (C-3), 37.1
(C-2")o VA -%d b5 Sk s A — 8, ke
B 8 b (LI .

WEW9: IR K, ESI-MS m/z: 359 [M—H]
ity NMR 5 KE 2 TR CooHuOge 'H-NMR
(500 MHz, DMSO-dg) 6: 2.22 (1H, m, H-8), 2.44 (1H,
t,J=11.0 Hz, H-7"), 2.61 (1H, m, H-8"), 2.85 (1H, dd,
J=13.5,4.7 Hz, H-7"), 3.49 (1H, dd, J=10.8, 6.7 Hz,
H-9), 3.58 (1H, t, J = 7.5 Hz, H-9"), 3.69 (1H, dd, J =
7.5, 3.2 Hz, H-9), 3.76 (3H, s, H-10), 3.77 (3H, s,
H-10"), 3.90 (1H, t, J = 8.0 Hz, H-9"), 4.68 (1H, d, J =
6.3 Hz, H-7), 6.60 (1H, dd, J = 8.0, 1.6 Hz, H-6"),
6.66~6.75 (3H, overlap, H-6, 2/, 5"), 6.77 (1H, d, J =
1.5 Hz, H-5), 6.85 (1H, d, J= 1.0 Hz, H-2); “C-NMR
(125 MHz, DMSO-d¢) d: 135.3 (C-1), 110.4 (C-2),
147.9 (C-3), 146.1 (C-4), 115.6 (C-5), 118.8 (C-6),
82.4 (C-7), 53.1 (C-8), 59.2 (C-9), 132.3 (C-1"), 113.2
(C-2'), 148.0 (C-3'), 145.1 (C-4"), 115.9 (C-5"), 121.2
(C-6), 32.8 (C-7'), 42.6 (C-8'), 72.4 (C-9'), 56.1
(C-10, 10"y PA_EXcdfa 5 Scpkapas e A — 50, %
T 9K (+)-TEHFARS HEEE .

& 10: kA, ESI-MS m/z: 417 [M—
H], 454 NMR 15 B @ 5 738 CpuHyOs.
'H-NMR (500 MHz, DMSO-dj) &: 6.60 (4H, s, H-2, 6,
2',6'), 4.67 (2H, d, J = 3.3 Hz, H-7, 7'), 4.20 (2H, dd,
J = 6.7, 82 Hz, H-9b, 9'b), 3.82 (2H, overlapped,
H-9a, 9'a), 3.79 (12H, s, H-10, 11, 10", 11"), 3.1 (2H,
brs, H-8, 8); "C-NMR (125 MHz, DMSO-ds) o:
132.1 (C-1, 1'), 104.3 (C-2, 2/, 6, 6'), 148.6 (C-3, 5, 3',
5), 135.5 (C-4, 4'), 86.0 (C-7, 7'), 71.7 (C-9, 9'), 56.6
(C-10, 11, 10", 11"), 54.3 (C-8, 8" LA_-Hdi 5 Sk iE
SA—FUY, M A 10 4 (—)- T FRIREE
4 MEFELR

A4 1~10 FH 80% HEE-7K AL &% 3 mmol/L 1)
JEURE, BHPE 245442 % C T 80% - /K L A% 1 mg/mL
{1 S, WA T 80% FH - /K BB Jle— R AR B
o T 500 umol/L () DPPH ¥, ¥ A w1 FHIE/K
CTERRE 145, BWEGARAT o WA RIS (ORE ST
80 uL 1 DPPH ¥ 80 pL A 96 LA &4LH,
YUPATHREE 3 ANEAL, BE T S S IRBERE i
7 80 uL MITE/K L% 80 pL, i I ZH i 80% F -



*390 -

¢ %% Chinese Traditional and Herbal Drugs

a4k Fa4W 201324

7K 80 uL 1 DPPH %X 80 pL. ¥ 96 fLAR T 37 C
WA TR 1 h 5, AHEERCT 517 nm <l
SERALOGE (4) 1. DPPH H &G R4z~
AR, iR IE 1.

DPPH &% =1 —(A—A42)/ 4y
Ao HATIREAMEIE s A, AIRZIBOGE s A, ATS SHAWE

F1 UESYRMENLEME

Table 1 Anti-oxidant activity of some compounds

wEY) ICso/ (umol-L™")
2 70.67
3 100.57
9 70.56
10 55.65
dik & C 102.27
5 g

AHIE GG 0P F i A4 3% e 43 75 9 45 e th
10 MEEY, a9 2. 4 F18~10 gk
LB R R B AR (+)-VEH AR EEE (9)
U (—=)-TEFWEE (10D 415 RN EEF T Z LA
NEZ LAY, DPPH H HHFLEMR S0 B A
BT TR YE, BT R i T B0 B 2 4
A C; AR (2 AR (3) iR R
SRIIPUEATE T o JLA A A e TR A TS PRI
AR 1) B EH IS RIS o AHIFFT R BEIR A
ORI 2 U SRR T T R R R .

SE3HK

(1] hEZ [S]. . 2010.

[2] Zhang Q J, Yang X S, Zhu H Y, et al. A novel
sesquiterpenoid from Glechoma longituba [J]. Chin Chem
Lett, 2006, 17(3): 355-357.

(3]

(4]

(3]

(6]

(7]

(8]

[12]

[13]

[14]

SRATAE, MR, RIGHE, S BB =i
2 [1]. "2, 2006, 37(12): 1780-1781.

Zhu Y D, Zou J, Zhao W M. Two new monoterpenoid
glycosides from Glechoma longituba [J]. J Asian Nat
Prod Res, 2008, 10(2): 199-204.

M s, B, 2 M, G SRR s A
J43r (3], 2RISR, 2005, 36(3): 210-212.
SKRATAE, M/NE, RMGHE, 5. BB N LA
JU ] KRR PIE 5 IF A, 2006, 18(HET): 55-56.
FRAGSL, WA, TN, &5 BRS80S A IR
(ID) [J]. &2y, 2011, 42(1): 42-45.

A, IR, BT, EOB AP IRTT R I
g3 AR UMR 106 4i MBS 5EAE 520 (7] ToRH 2y
RBEKZE2E3R, 2008, 25(1): 24-28.

Nakazawa T, Ohsawa K. Metabolism of rosmarinic acid
in rats [J]. J Nat Prod, 1998, 61(8): 993-996.

RAph, SINI, B, SAEH T A A [J].
FREZY, 2010, 41(9): 1423-1425.

Siddiqui B S, Kardar M N, Ali S T, et al. Two new and a
known compound from Lawsonia inermis [J]. Helv Chim
Acta, 2003, 86(6): 2164-2169.

Wi, B, & M, 45 BB BT
[J]. 25224, 2006, 41(5): 431-434.

PR, sRIRE, £ BRSO R
Begr (1. THERIRZGW), 2007, 5(6): 421-424.

Zan K, Chen X Q, Fu Q, et al. Chemical ingredients
isolated from the aerial parts of Artemisia anomala [J]. J
Chin Pharm Sci, 2010, 19(2): 95-99.

OB BRRR, AR, BRI T
MIBETE [J]. PRSI J5I2A 28, 2010, 16(5): 64-67.
Xie Y F, Tao Z M, Wang H B, ef al. Chemical constituents
from the roots of Vernicia fordii [J]. Chin J Nat Med,
2010, 8(4): 264-266.



