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Abstract: Objective To investigate the chemical constituents from the whole plant of Actinostemma lobatum. Methods The
chemical constituents were isolated from the 75% alcohol extract of A. lobatum by silica column chromatography, Cg, Sephadex
LH-20 columns, and RP-HPLC. Their chemical structures were elucidated on the basis of physicochemical and spectral properties,
'H-NMR, and “C-NMR. Results Twelve compounds were isolated and identified as lobatoside B (1), tubeimoside II (2), tubeimoside
V (3), gallic acid (4), methyl gallate (5), protocatechuic acid (6), protocatechuic acid methyl ester (7), 4-hydroxyacetophenone (8),
p-hydroxybenzoic acid (9), p-hydroxybenzaldehyde (10), 5-(hydroxymethyl)-2-furaldehyde (11), and 1-[5-(hydroxymethyl)
furan-2-yl] ethanone (12). Conclusion Compounds 2 and 5—12 are isolated from the plants in Actinostemma Griff. for the first time.
Key words: Actinostemma lobatum Maxim.; lobatoside B; tubeimoside II; protocatechuic acid; 1-[5-(hydroxymethyl) furan-2-yl] ethanone
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a1 Ak R (FED, mp 275~278 C,
10%M 8 £ BV Wi e 5 {0, Liebermman-Burchard F/1
Molish [ N3 5B . "TH-NMR (600 MHz, CsDsN)
5: 0.89 (3H, s, H-29), 0.93 (3H, s, H-30), 1.15 (3H, s,
H-26), 1.31 (3H, s, H-27), 1.35 (3H, s, H-24), 1.54
(3H, s, H-25), 1.55 (3H, d, J = 6.0 Hz, Rha-H-6), 1.74
(3H, s, H-6'), 5.47 (1H, brs, H-12), 5.04 (1H, d, J =
7.2 Hz, Gle-H-1), 5.36 (1H, d, J = 7.8 Hz, Gal-H-1),
592 (1H, d, J = 8.4 Hz, Ara-H-1), 6.49 (1H, brs,
Rha-H-1); ?C-NMR (150 MHz, CsDsN) %4 W% 1.
LS 5 S A — 8, e a1
A lobatoside B.
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F1 &4 1~3 8 *C-NMR #4E (150 MHz, CsDsN)
Table 1 '"*C-NMR data for compounds 1—3 (150 MHz, CsDsN)

AL 1 2 3 {/Z0A 1 2 3

1 44.1 44.2 44.1 3-0-Gle-1 102.4 103.5 102.9
2 69.5 69.6 70.1 Gle-2 85.3 83.0 84.2
3 83.1 83.9 83.1 Gle-3 78.6 78.3 78.3
4 422 42.7 42.4 Gle-4 70.0 71.0 71.0
5 48.7 47.8 48.8 Gle-5 78.4 78.2 783
6 18.1 18.8 18.4 Gle-6 62.5 62.5 62.5
7 33.7 33.8 33.8 Glc-1 105.8 105.6
8 40.1 40.4 40.2 Glc'-2 76.9 77.1
9 47.7 47.8 47.8 Gle'-3 77.7 78.0
10 37.0 37.1 37.0 Glc'-4 70.5 70.8
11 24.0 24.1 24.1 Glc'-5 75.6 76.0
12 123.0 122.9 123.1 Glc'-6 64.2 64.5
13 144.3 144.3 144.2 Ara'-1 105.6

14 423 422 42.4 Ara’-2 73.6

15 29.4 36.9 293 Ara’-3 73.5

16 22.7 74.9 22.7 Ara’-4 72.6

17 473 49.4 46.7 Ara'-5 64.3

18 415 41.0 415 28-0-Ara-1 94.9 94.9 94.6
19 46.2 46.6 46.3 Ara-2 75.8 77.2 77.4
20 30.8 30.9 30.8 Ara-3 76.0 75.0 74.9
21 34.1 36.1 34.1 Ara-4 70.6 69.6 69.7
22 323 325 32.4 Ara-5 68.0 68.1 67.9
23 64.2 64.9 64.2 Rha-1 102.5 102.6 102.4
24 15.1 15.4 15.2 Rha-2 72.4 72.6 72.6
25 17.4 17.6 17.5 Rha-3 76.6 77.9 78.3
26 17.6 17.9 17.8 Rha-4 76.0 73.6 73.6
27 26.3 27.4 26.4 Rha-5 67.4 67.4 67.5
28 176.4 175.8 176.5 Rha-6 18.3 18.4 18.5
29 33.2 33.2 33.1 Xyl-1 106.4 106.6
30 23.6 24.4 23.6 Xyl-2 75.8 75.7
I 172.1 171.4 171.4 Xyl-3 77.4 78.0
2 46.3 47.1 473 Xyl-4 71.0 70.8
3 70.1 70.2 69.7 Xyl-5 67.1 67.1
4 46.5 473 47.4

5 171.8 171.6 171.9

6 26.6 26.0 26.3

& 2. Ak AR CREE), mp 262~264 C, 7.2 Hz, Gle-H-1), 5.30 (1H, d, J = 7.8 Hz, Ara’-H-1),
10%M% 8 . BE W B % 4, Liebermman-Burchard I 5.93 (1H, d, J = 7.8 Hz, Ara-H-1), 6.31 (I1H, brs,
Molish [z N3 5 BPE. "H-NMR (600 MHz, CsDsN) ~ Rha-H-1), 5.10 (1H, d, J = 7.2 Hz, Xyl-H-1);
5: 0.98 (3H, s, H-29), 1.02 (3H, s, H-30), 1.37 3H, s,  "C-NMR (150 MHz, CsDsN) %4 W% 1. LL F3iR
H-26), 1.45 (3H, d, J = 6.0 Hz, Rha-H-6), 1.49 (3H,'s, ‘5 CHkRIEFA S, e 2 1 Uikt
H-24), 1.69 (3H, s, H-25), 1.87 (3H, s, H-6), 1.95  21f L.

(3H, s, H-27), 5.64 (1H, brs, H-12), 5.15 (1H, d, J = & 3: AR AR (FED, mp 320~322 C,
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10%M 1 W8 5 Wi 5 5 €4, Liebermman-Burchard Fl
Molish [z N3 5 BHPE. "H-NMR (600 MHz, CsDsN)
J: 0.89 (3H, s, H-29), 0.92 (3H, s, H-30), 1.34 (3H, s,
H-26), 1.38 (3H, s, H-27), 1.45 (3H, s, H-24), 1.52
(3H, d, J = 6.0 Hz, RhaH-6), 1.64 (3H, s, H-25), 1.86
(3H, s, H-6"), 5.48 (1H, brs, H-12), 5.14 (1H, d, J =
7.2 Hz, Gle-H-1), 5.32 (1H, d, J = 7.2 Hz, Glc'-H-1),
591 (1H, d, J = 6.6 Hz, Ara-H-1), 6.44 (1H, brs,
Rha-H-1), 5.08 (1H, d, J = 7.2 Hz, Xyl-H-1);
BC-NMR (150 MHz, CsDsN) ##i W3 1. DA_E$ds
5 cmraiE A 50, M et 3 b L LR
LENEOR

WEY) 4 TEENT CFED, =SSR 5
BHPE, W EYEE N 2. "H-NMR (300 MHz,
DMSO-dg) &: 6.92 (2H, s, H-2, 6), 12.23 (1H, s,
-COOH), 9.18 (2H, s, 3, 5-OH), 8.82 (1H, s, 4-OH);
BC-NMR (75 MHz, DMSO-d) J: 167.5 (C-7), 145.4
(C-3, 5), 138.0 (C-4), 120.5 (C-1), 108.8 (C-2, 6). LA
S SR A, e A 4
BETR.

&5 AGKA, mp 205~208 CT. =5
Ak N B . "TH-NMR (300 MHz, DMSO-de) 6:
3.89 (3H, s, -OCHs), 6.95 (2H, s, H-2, 6), 9.22 (2H, s,
3, 5-OH), 8.86 (1H, s, 4-OH); "C-NMR (75 MHz,
DMSO-dq) &: 121.2 (C-1), 110.1 (C-2, 6), 146.2 (C-3,
5), 139.2 (C-4), 169.1 (C-7), 52.3 (-OCH3). LA ¥
HcmrdiE A 5, st a 5 T
TR 1

EW 6: AEENRE W (R, —&hEkx
JO7 S B, R 4 s S B . TH-NMIR (300
MHz, DMSO-d) &: 9.56 (2H, brs, 3, 4-OH), 7.35 (1H,
d, J = 1.8 Hz, H-2), 7.30 (1H, dd, J = 8.1, 1.8 Hz,
H-6), 6.80 (1H, d, J = 8.1 Hz, H-5); “C-NMR (75
MHz, DMSO-dg) 6: 167.6 (C-7), 150.3 (C-4), 145.1
(C-3), 122.2 (C-6), 121.9 (C-1), 116.8 (C-2), 115.5
(C-5)o VA_EHcd 5 Sckafa s A — 5", ket
HW6 M FLASTE .

WA 7 Jot oRgs d (R, mp 183~185
Co =5 N L. "TH.NMR (300 MHz,
DMSO-dg) d: 9.39 (1H, s, 4-OH), 9.81 (1H, s, 3-OH),
7.34 (1H, d, J = 1.8 Hz, H-2), 7.30 (1H, dd, J = 8.1,
1.8 Hz, H-6), 6.80 (1H, d, J = 8.1 Hz, H-5), 3.75 (3H,
s, OCH3); "“C-NMR (75 MHz, DMSO-ds) d: 120.6

(C-1), 116.4 (C-2), 145.2 (C-3), 150.6 (C-4), 115.5
(C-5), 121.9 (C-6), 166.3 (C-7), 51.8 (OCH3). LA %k
a5 Scpk s A S, A T N R L
NG

a8 AR, =5 RN ERE.
'H-NMR (600 MHz, DMSO-dq) d: 7.81 (2H, d, J= 9.0
Hz, H-2, 6), 6.82 (2H, d, J = 9.0 Hz, H-3, 5), 2.45 (3H,
s, H-8); "C-NMR (150 MHz, DMSO-d;) 6: 128.4
(C-1), 130.7 (C-2, 6), 115.2 (C-3, 5), 162.3 (C-4),
196.0 (C-7), 26.2 (C-8). LA_ L2 H 5 SCHRHRIE T A —
HM, WA 8 A XHRILIE 2 .

WEW 9: L IRE d CFREE), mp 214~215
Co ZHALBR N SEPHTE, R At S 0 5 P
'H-NMR (600 MHz, DMSO-dg) J: 6.81 (2H, d, J=9.0
Hz, H-3, 5), 7.78 (2H, d, J = 9.0 Hz, H-2, 6), 10.21
(1H, s, -OH), 12.39 (1H, s, COOH); "*C-NMR (150
MHz, DMSO-d) 6: 121.4 (C-1), 131.6 (C-2, 6), 115.2
(C-3, 5), 161.7 (C-4), 167.2 (COOH). LA IHiis 5 ik
FRIBIA ), A 9 MR IR .

AW 10: o Res s (. =&k
SN B, "H-NMR (600 MHz, DMSO-dq) d: 6.89
(2H, d, J = 8.6 Hz, H-3, 5), 7.82 (2H, d, J = 8.6 Hz,
H-2, 6), 9.77 (1H, s, 1-CHO), 10.59 (1H, s, -OH):
BC-NMR (150 MHz, DMSO-dq) d: 128.5 (C-1), 132.1
(C-2, 6), 115.9 (C-3, 5), 163.4 (C-4), 190.9 (CHO). LA
EERAR TR R 5 SRR A 5,
YEA Y 10 R XHEFE A,

a1 kY. "TH-NMR (600 MHz,
DMSO-d) 6: 7.48 (1H, d, J = 4.2 Hz, H-3), 6.59 (1H,
d, J= 4.2 Hz, H-4), 9.53 (1H, s, CHO), 5.55 (1H, brs,
OH), 4.49 (2H, s, CH,OH); "“C-NMR (150 MHz,
DMSO-dg) d: 162.2 (C-5), 151.7 (C-2), 124.4 (C-3),
109.7 (C-4), 178.0 (CHO), 55.9 (CH,OH). L\ %4k
kR A ST, S 11 55
FA -2 - e PR S

& 12: wEEARY) . 'TH-NMR (600 MHz,
DMSO-dg) d: 7.37 (1H, d, J = 3.6 Hz, H-3), 6.49 (1H,
d, J=3.6 Hz, H-4), 2.37 (1H, s, CHO), 5.50 (1H, brs,
OH), 4.45 (2H, s, CH,OH); "“C-NMR (150 MHz,
DMSO-dg) d: 160.5 (C-5), 151.2 (C-2), 119.8 (C-3),
109.3 (C-4), 185.6 (CHO), 55.9 (CH,OH), 25.8
(CH3)o LA_E%d 5 SemrdpiE s A —5™, #e et
G 12 Ry 552 FE-2-R R L
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