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Chemical constituents of Glechoma longituba
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Abstract: Objective To study the chemical constituents of Glechoma longituba. Methods Chemical constituents were extracted by
organic solvents, isolated and purified by chromatographic techniques with silica gel, Sephadex LH-20, semi-preparative HPLC, and
recrystallization. Their structures were elucidated on the basis of physiochemical and spectral analyses. Results Thirteen compounds
were obtained and elucidated as ursolic acid (1), asoleanolic acid (2), protocatechualdehyde (3), betulic acid (4), luteolin (5),
B-sitosterol (6), lutin (7), syringic acid (8), 4-acetoxy-3,5-dimethoxybenzoicacid (9), 2,5-dihydroxy-1,4-benzenedicarboxylic acid (10),
(E)-3-[4-(carboxymethoxy)-3-methoxyphenyl] acrylic acid (11), emodin (12), and loliolide (13). Conclusion Compounds 8—10 and
12 are isolated from this plant for the first time. Compounds 11 and 13 are isolated from the plants of Glechoma Linn. for the first time.

Key words: Glechoma longituba (Nakai) Kupr.; ursolic acid; syringic acid; emodin; loliolide
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M TR IR BB TRIME, JRIT7 B IE S
A BEA BIRESA BRAKM. EREE,

ks EE: 2017-05-12

JHFES . IARE. BRIR 2. Betnse. IURZGHET T
WESE, AT EAMRAME. Wl BAa. R
B B, Pipd. busSEERWN. RUREH N IEE
AR B R 13 MEE Y, AR A B AN
TEEHE 0 % e N RE SRR (ursolic acid, 1)+ 553
RFR (asoleanolic acid, 2). JiJLAEE (protocate-
chualdehyde, 3). HHEEE (betulic acid, 4). K

EeWH: L ERESHEHIBE (2010BSA17600); EZR HARREHEEIITHE (81360631)
*BIEEE IR (1964—), 9, HLAERID, #d%, WA AP EIEERY K ZTF K. Tel: (0791)87118993  E-mail: shurg@163.com
IS¢ (1963—), B, AN, BT MR AiE R R Z 5 7 . Tel: (010)82802750  E-mail: pengfeitu@bjmu.edu.cn



- 4216 - tE4

Chinese Traditional and Herbal Drugs

48 HE20H 201710 A

BEZE (luteolin, 5)+ B-AF &l (B-sitosterol, 6)+
7T (lutin, 7). T#&MR (syringic acid, 8). &Ik
THIR (4-acetoxy-3,5-dimethoxybenzoicacid, 9)-.
2,5- RN R IR (2,5-dihydroxy-1,4-benzene-
dicarboxylic acid, 10). (F)-3-[4-(carboxymethoxy)-3-
methoxyphenyl] acrylic acid (11). K# 2 (emodin,
12). HBEZEE (loliolide, 13). Hf{bL &4 8~10,
12 NE RN ZEY 3R, EY 11, 13 04
B NTE L&Y o A3 )
1 XEEMR

Bruker Avance-600 FT NMR (Bruker A #]);
Agilent 1200 series LC-MSD-Trap 6320 (Agilent 2
a]); X-4 REHUE mES bR A A IR A
"]); GZX-9140 MBF H R8N\ F1RAE (iR
S EFRAD; SHE-DC (D fEH/KEZTE (P
N B AEAACES) ) KQ-250DB /5 i i e #s
CEAL TR AR A PR R 1 REL (200~300
D B ORI GFse WTFH BigEN L
Sephadex LH-20 (Pharmacia A#]); FHARRAFE N
I, SIS IRt BT ARSI R, &
VLV o B2 245K 25 24 P R P 20 2 0 SR B0 4 8 s
I F¥ J& 18 W) 3% E% % Glechoma longituba (Nakai)
Kupr. HJ4 5,
2 REEENE

TRREIERE 17 kg, VI, EBDECH 75%
CEESE 3 X, BR 20, AIFEIRM, Wi, 15
RVNRE 3.7 kg BEMKDEL MK A M.
BEIR Ol IR REACHL, R YE, B8 IRE .
BEPR CBRERAL 112 g SRERAE il 73 5, DLEi-I
B (20 0 1—1:1) BREEBEIR, TLC BRER, KM
& R3] 1(23.5 g) 11(18.9 g) T (11.2 g)-
IV (13.4g). V (22.7g). VI (83 g) 3L 6 Misrs
oy 1 &0 e SRk g5 2 ARy (i
KREE) FLEY 6 (105 mg). ¥4 I & EhE
ekttt . Sephadex-LH 20 &1 5> B33 2L &4 4
(5.6 mg). 1 (22.6 mg) A2 (13.3 mg). #4511
25t )R 2 Sephadex-LH 20 FIRERAT: (015 7 2 4lifk
BEMLA 13 (9.5 mg) A 12 (5.9 mg). #H IV
20t R ERERAE SR Sephadex-LH 20 43 B 4lifk,
BELAEY S (19.5 mg) M7 (32.8 mg). #5HV
23 [ S RE IR AT S AN 4 5 Ay S AR B A
3(39.1mg). 9 (10.0 mg). 8 (82mg) 110 (12.0
mg). #5 VI it R ERERS . Bl S

AR IS EAR2MEY 11 (8.7 mg).
3 HFHEE

WEW 1. TtsRE W (B, mp 285~
287 °C, ESI-MS m/z: 455 [M—H] . "H-NMR (500
MHz, DMSO-ds) d: 0.75 (3H, s, 26-CH3), 0.82 (3H, d,
J = 6.0 Hz, 29-CH3), 0.87 (3H, s, 24-CH3), 0.91 (3H,
d, J = 4.0 Hz, 30-CH3), 1.04 (3H, s, 25-CH3), 3.00
(2H, m, H-11), 428 (1H, d, J = 4.5 Hz, H-3), 5.13
(1H, t, J = 3.4 Hz, H-12); *C-NMR (125 MHz,
DMSO-ds) d: 38.2 (C-1), 27.0 (C-2), 76.8 (C-3), 38.3
(C-4), 54.7 (C-5), 18.0 (C-6), 32.7 (C-7), 39.5 (C-8),
47.0 (C-9), 36.2 (C-10), 23.2 (C-11), 124.5 (C-12),
128.2 (C-13), 41.6 (C-14), 27.5 (C-15), 24.3 (C-16),
46.8 (C-17), 52.3 (C-18), 21.0 (C-19), 33.2 (C-20),
30.1 (C-21), 36.5 (C-22), 28.2 (C-23), 15.2 (C-24),
16.0 (C-25), 16.9 (C-26), 3.8 (C-27), 178.2 (C-28),
17.0 (C-29), 22.8 (C-30). LA_F3k 4 5 SCik o
FA—HE, BEEAED 1 AR .

e 2. atEEmA (HED, mp 280~
282 ‘C, ESI-MS m/z: 455 [M—H]", 'H-NMR (500
MHz, DMSO-dg) d: 0.78 (3H, s, 24-CH3), 0.82 (3H, s,
23-CH3), 0.91 (3H, s, 26-CH3), 0.96 (3H, s, 27-CH3),
0.94 (3H, s, 25-CH3), 0.98 (3H, s, 29-CH3), 1.16 (3H,
s, 30-CH3), 3.15 (1H, dd, J = 16.5, 6.5 Hz, H-3), 5.24
(IH, t, J = 7.5 Hz, H-12); *C-NMR (125 MHz,
DMSO-ds) 6: 39.9 (C-1), 28.9 (C-2), 79.9 (C-3), 40.0
(C-4), 56.9 (C-5), 19.7 (C-6), 34.2 (C-7), 40.7 (C-8),
48.8 (C-9), 37.7 (C-10), 24.1 (C-11), 123.8 (C-12),
145.4 (C-13), 43.0 (C-14), 29.0 (C-15), 24.2 (C-16),
47.8 (C-17), 42.9 (C-18), 47.4 (C-19), 31.8 (C-20),
35.0 (C-21), 34.0 (C-22), 28.0 (C-23), 16.5 (C-24),
16.0 (C-25), 17.9 (C-26), 26.5 (C-27), 182.0 (C-28),
33.7 (C-29), 24.7 (C-30). A3 i Hdis 5 SC ko
FA—FB, WMUEEENEY 2 N BRI

&Y 3: Atagh il (FEE, mp 151~153 C,
ESI-MS m/z: 137 [M—H] , 'H-NMR (500 MHz,
DMSO-ds) 6: 10.07 (1H, s, 4-OH), 9.72 (1H, s, -CHO),
9.52 (1H, s, 3-OH), 7.28 (1H, dd, J = 8.0, 1.5 Hz,
H-6), 7.23 (1H, d, J = 1.5 Hz, H-2), 6.90 (1H, d, J =
8.0 Hz, H-5); '*C-NMR (125 MHz, DMSO-d) J: 128.9
(C-1), 115.5 (C-2), 145.9 (C-3), 152.1 (C-4), 114.4 (C-5),
124.4 (C-6), 191.0 (C-7). LA LyisEE 5 SCif4hoE 3
A, WA 3 IR LA .
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& 4. Baghdl (FEE, mp 249~251 C,
ESI-MS m/z: 455 [M—H]", 'H-NMR (500 MHz,
DMSO-de) d: 0.75 (3H, s, 24-CH3), 0.82 (3H, s, 25-
CHs), 0.93 (3H, s, 23-CH3), 0.97 (CHs, s, H-26), 0.98
(3H, s, 27-CH3), 1.69 (3H, s, 30-CH3), 3.20 (1H, dd,
J =46, 11.3 Hz, H-3), 461 (1H, d, J = 1.5 Hz,
H-29a), 4.74 (1H, d, J = 1.5 Hz, H-29b); 3C-NMR
(125 MHz, DMSO-ds) 6: 38.5 (C-1), 27.1 (C-2), 76.8
(C-3), 39.0 (C-4), 54.9 (C-5), 17.9 (C-6), 33.9 (C-7),
40.2 (C-8), 49.9 (C-9), 37.6 (C-10), 20.5 (C-11), 25.1
(C-12), 38.2 (C-13), 42.0 (C-14), 30.1 (C-15), 31.7
(C-16), 55.4 (C-17), 46.6 (C-18), 48.5 (C-19), 150.3
(C-20), 29.2 (C-21), 36.7 (C-22), 28.1 (C-23), 15.7
(C-24), 15.8 (C-25), 15.9 (C-26), 14.4 (C-27), 177.2
(C-28), 109.6 (C-29), 18.9 (C-30). LA _F it % #s 5 ¢
BRARTE R A — 30, WO E A 4 N EHENRER .

&Y 5: EER AR (FEE, mp 330~331 C,
ST ESR OB L. FEE, TLC )2 LB 1%
AlCI; CEEHREEAMT N i E A%, ESI-MS
miz: 285 [M—H]", 'H-NMR (500 MHz, DMSO-ds) d:
6.19 (1H, d, J= 1.5 Hz, H-6), 6.44 (1H, d, J = 1.5 Hz,
H-8), 6.66 (1H, s, H-3), 6.90 (1H, d, J = 8.5 Hz, H-5"),
7.42 (2H, dd, J = 8.5, 2.0 Hz, H-2, 6"), 12.98 (1H, s,
5-OH); '3C-NMR (125 MHz, DMSO-ds) J: 181.6
(C-4), 164.1 (C-7), 163.8 (C-9), 161.4 (C-5), 157.2
(C-3"), 149.6 (C-2), 145.7 (C-4"), 121.5 (C-1"), 118.9
(C-6"), 116.0 (C-2"), 113.3 (C-5"), 103.7 (C-10), 102.8
(C-3), 98.8 (C-6), 93.8 (C-8). LA_L ik it K 5 STk
EREA—F), MU A S WRBHEE.

&Y 6: gl (R4, mp 130~135 C,
Liebermann-Burchard [N [HYE. TLC EEATAFM
Rf Y5 B-AE B MmTERE—3, H MS Al
'H-NMR ¥ 5 SCikfo A — 507, S e s
Y6y p-4+ HIF

& 7. Ak R (B, mp 185~189 C,
ST CEE. W, TLC )2 Lt 1% AIC L2
WE RN T BEE A5, Molish JBFHPE.
ESI-MS m/z: 609 [M—H], 'H-NMR (500 MHz,
DMSO-dg) d: 12.59 (1H, brs, 5-OH), 7.55 (2H, dd, J =
8.0, 2.5 Hz, H-2', 6'), 6.83 (1H, d, J = 8.0 Hz, H-5"),
6.38 (1H, d, J= 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz,
H-6), 5.34 (1H, d, J = 7.5 Hz, H-1"), 4.38 (1H, brs,
H-1""), 1.00 (3H, d, J= 6.0 Hz, CH3); '*C-NMR (125

MHz, DMSO-ds) J: 177.3 (C-4), 164.0 (C-7), 161.2
(C-5), 156.6 (C-9), 156.4 (C-2), 148.4 (C-3"), 144.7
(C-4"), 133.3 (C-3), 121.6 (C-6'), 121.2 (C-1"), 116.2
(C-5"), 115.2 (C-2'), 103.9 (C-10), 101.2 (C-1"), 100.7
(C-1"), 98.6 (C-6), 93.6 (C-8), 76.4 (C-3"), 75.9
(C-5"), 74.1 (C-2"), 71.8 (C-4""), 70.5 (C-4"), 70.4
(C-2"), 70.0 (C-3"), 68.2 (C-5""), 67.0 (C-6"), 17.7
(C-6")o LA il &t 5 sCk i B A — 551, il
BENET AT .

A 8: A s g (FHEE), mp 205~212 C,
ESI-MS m/z: 197 [M—H], 'H-NMR (500 MHz,
CDCly) d: 7.40 (2H, s, H-2, 6), 3.98 (6H, s,
2X-OCH;); C-NMR (125 MHz, CDCl3) 6: 171.1
(COOH), 146.7 (C-3, 5), 140.0 (C-4), 120.0 (C-1),
107.3 (C-2, 6), 56.5 (2X-OCHs). L FJE¥HE 5
BRI A — ), MR EY) 8 N T .

a9 W tsdd (WEE), mp 171~
175 “C, ESI-MS m/z: 239 [M—H]", 'H-NMR (500
MHz, CDCls) 6: 2.76 (3H, s, OOCCH3), 3.97 (6H, s,
2X-OCH;), 7.40 (2H, s, H-2, 6), 845 (IH, s,
COOH); '3C-NMR (125 MHz, CDCl3) §: 120.0 (C-1),
107.3 (C-2), 146.7 (C-3), 140.0 (C-4), 146.7 (C-5),
107.3 (C-6), 56.5 (OCHj3), 29.55 (CHs), 170.7
(CH3CO-), 177.3 (COOH). LA ikt 5 SClkik
TEHEAR—FUO, HESEET 9 NOBE T HIR .

&Y 10: gl i CREED, mp 201~203 C,
ESI-MS m/z: 225 [M—H], 'H-NMR (500 MHz,
CD;0D) §: 3.88 (6H, s, 2XOCH3), 7.31 (2H, s, H-3,
6); *C-NMR (125 MHz, CDCl) §: 121.4 (C-1, 4),
148.0 (C-2, 5), 107.9 (C-3, 6), 56.7 (OCH3), 169.6
(2XCOOH). LA EJii 5 ek F A —gkM,
WS SEAL B 10 4 2,5-  FRAR IR TR

&Y 11: BEsh (P, mp 213~217 C,
ESI-MS m/z: 251 [M—H], 'H-NMR (500 MHz,
CD;O0D) d: 7.55 (1H, d, J = 15.5 Hz, H-3), 7.09 (1H,
d, J = 7.5 Hz, H-6"), 7.04 (1H, dd, J = 7.5, 2.0 Hz,
H-5"), 6.78 (1H, d, J = 2.0 Hz, H-3"), 6.36 (1H, d, J =
15.5 Hz, H-2), 475 (2H, s, OCH»), 3.68 (3H, s,
OCH3); "C-NMR (125 MHz, DMSO-ds) 6: 165.9
(C-1), 115.7 (C-2), 145.5 (C-3), 125.2 (C-1"), 112.7
(C-2"), 148.7 (C-3"), 146.3 (C-4'), 114.9 (C-5), 121.6
(C-6'), 51.8 (OCH3), 60.4 (OCH,), 168.4 (COOH). LA
B S SRR IE A S, WS E A
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11 A (E)-3-[4-(carboxymethoxy)-3-methoxyphenyl]
acrylic acid.

&Y 12: WA Gasi (LB, mp 256~
257 °C, ESI-MS m/z: 269 [M—H]", "H-NMR (500
MHz, DMSO-d) 0: 12.19 (1H, s, 1-OH), 12.15 (1H, s,
8-OH), 7.60 (1H, s, H-4), 7.27 (1H, brs, H-5), 7.20
(1H, d, J=2.0 Hz, H-2), 6.67 (1H, d, J = 2.0 Hz, H-7),
2.50 (3H, s, CH3); *C-NMR (125 MHz, DMSO-ds) 6:
189.5 (C-9), 181.6 (C-10), 164.5 (C-1), 161.4 (C-6),
148.2 (C-3), 135.1 (C-10a), 132.9 (C-4a), 124.1 (C-4),
120.5 (C-2), 113.5 (C-9a), 109.1 (C-5), 108.0 (C-7),
21.5 (CHs)o DA byl il o4 5 SRt i B AR — 551,
MR AEY 12 N RE .

&P 13: A g i (REE, mp 330~331 C,
ESI-MS m/z: 197 [M+H]", 'H-NMR (500 MHz,
CDCls) 6: 5.70 (1H, s, H-7), 4.34 (1H, q, J = 3.5 Hz,
H-3), 2.46 (1H, dt, J = 14.5, 2.5 Hz, H-4b), 1.98 (1H,
dt, J = 14.5, 2.5 Hz, H-2b), 1.77 (1H, m, H-4a), 1.77
(3H, s, H-11), 1.52 (1H, dd, J = 14.5, 4.0 Hz, H-2a),
1.48 (3H, s, H-9), 1.28 (3H, s, H-10); '3C-NMR (125
MHz, CDCl3) 6: 182.5 (C-6), 172.0 (C-8), 112.9
(C-7), 86.9 (C-5), 66.8 (C-3), 47.3 (C-2), 45.6 (C-4),
35.9 (C-1), 30.6 (C-9), 27.0 (C-11), 26.5 (C-10). LI E
PR 5 SRR B A — S, s e A 13
VAL sl P
S0

(11 BEAIfE, 2 k. JEEREALS o S BAE WS (D).
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