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Chemical constituents from whole herb of Hedyotis scandens
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Abstract: Objective To investigate the chemical constituents in the whole herb of Hedyotis scandens. Methods The chemical
constituents were isolated and identified by column chromatography on silica gel, ODS, Sephadex LH-20, as well as RP-HPLC. Their
structures were elucidated on the basis of physicochemical properties and spectral analyses. Results Thirteen compounds were
isolated from H. scandens and structures were identified as oleanolic acid (1), 2a, 3a, 24-trihydroxy-olea-12-en-28-oic acid (2), 2a, 33,
24-trihydroxy-olea-12-en-28-oic acid (3), 2a, 3B-dihydroxy-urs-12-en-28-oic acid (4), 2a, 3, 19a-trihydroxy-urs-12-en-28-oic acid
(5), betulinic acid (6), kaempferol-3-O-B-D-glucoside (7), quercetin (8), apigenin (9), apigenin-7-O--D-glucoside (10), luteolin (11),
luteolin-7-O-B-D-glucoside (12), and daucosterol (13), respectively. Conclusion Compounds 1—13 are isolated from H. scandens
for the first time.

Key words: whole herb of Hedyotis scandens Roxb.; Hedyotis scandens Roxb.; Rubiaceae; 2a, 30, 24-trihydroxy-olea-12-en-28-oic
acid; 2a, 3p-dihydroxy-urs-12-en-28-oic acid; betulinic acid
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mg). 7 (10 mg). 8 (12 mg). 9 (6 mg). 10 (11 mg).
11 (35mg) 112 (30 mg).
3 HEMEE

EY 1: Ak G0, mp 308~310 C;
T BRI S 2005 . UV AN (nm): 205.6
(3.0); IR veor (em'): 3 447,2 943, 1 696, 1 472, 1 032;
ESI-MS m/z: 935 [2M+Na]". 'H-NMR (300 MHz,
CsDsN) &: 5.51 (1H, brs, H-12), 3.45 (1H, m, H-3),
3.32 (1H, m, H-18), 1.29, 1.25, 1.04, 1.04, 1.02, 0.96,
0.91 (% 3H, s, 7X-CHj); >C-NMR (75 MHz, CsDsN)
J: 38.9 (C-1), 28.3 (C-2), 78.1 (C-3), 39.8 (C-4), 55.8
(C-5), 18.8 (C-6), 33.2 (C-7), 39.4 (C-8), 48.1 (C-9),
37.4 (C-10), 23.7 (C-11), 122.6 (C-12), 144.8 (C-13),
422 (C-14), 28.1 (C-15), 23.8 (C-16), 46.7 (C-17),
42.0 (C-18), 46.5 (C-19), 31.0 (C-20), 34.2 (C-21),
33.2 (C-22), 28.8 (C-23), 16.5 (C-24), 15.5 (C-25),
17.4 (C-26), 26.2 (C-27), 180.2 (C-28), 33.3 (C-29),
23.8 (C-30). LA b¥eds 5 scmkipiE 80, e
WY1 RS .

s 2. EAGKA (EA, mp 224~227
C; A HRE-RBIR RN B0, UV AN (nm):
205.6 (3.4), 253.8 (2.1); IRver (cm ): 2 946, 1 698,
1475,1032; ESI-MS m/z: 999 [2M~+Na]". 'H-NMR
(300 MHz, CsDsN) 6: 5.46 (1H, t, J = 3.2 Hz, H-12),
4.58 (1H, d, J = 2.1 Hz, H-3B), 4.44 (1H, brd, J = 9.0
Hz, H-2B), 4.11 (1H, d, J = 10.8 Hz, H-24a), 3.82 (1H,
d, J = 10.8 Hz, H-24b), 1.68, 1.19, 1.02, 1.01, 0.99,
0.92 (% 3H, s, 6 X-CHj); "C-NMR (75 MHz, CsDsN)
J: 43.0 (C-1), 66.2 (C-2), 74.2 (C-3), 45.2 (C-4), 49.5
(C-5), 18.9 (C-6), 33.7 (C-7), 40.0 (C-8), 48.2 (C-9),
38.6 (C-10), 24.1 (C-11), 122.5 (C-12), 144.8 (C-13),
42.1 (C-14), 28.2 (C-15), 23.7 (C-16), 46.6 (C-17),
42.0 (C-18), 46.4 (C-19), 30.9 (C-20), 34.2 (C-21),
33.2 (C-22), 17.0 (C-23), 65.2 (C-24), 17.4 (C-25),
23.8 (C-26), 26.1 (C-27), 180.2 (C-28), 33.2 (C-29),
23.7 (C-30). Lh_F¥ds 5 scikipE — 80, ket
G 2 0 2a, 30, 24-—FRHE-12--28-FF UL -

AW 3: R A ER R (EA)7), mp 188~190
Cs B RE-IRTIRRN BEL ., UV A (nm):
205.6 (3.6); IR vior (cm™'): 2 924, 1 698, 1 541, 1 456,
698; ESI-MS m/z: 487 [M—H] . '"H-NMR (400 MHz,
CsDsN) 6: 5.45 (1H, s, H-12), 4.44 (1H, d, J = 10.8
Hz, H-2p), 3.56 (1H, d, J = 9.6 Hz, H-3a), 1.58, 1.25,
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1.00, 0.98, 0.97, 0.94 (#% 3H, s, 6 X-CHs); “C-NMR
(100 MHz, CsDsN) &: 48.5 (C-1), 68.9 (C-2), 86.0
(C-3), 44.3 (C-4), 56.8 (C-5), 19.5 (C-6), 33.8 (C-7),
40.1 (C-8), 48.3 (C-9), 38.7 (C-10), 24.1 (C-11), 122.1
(C-12), 145.1 (C-13), 42.5 (C-14), 28.6 (C-15), 23.9
(C-16), 47.0 (C-17), 42.3 (C-18), 47.0 (C-19), 31.3
(C-20), 34.5 (C-21), 33.6 (C-22), 24.1 (C-23), 66.0
(C-24), 17.5 (C-25), 17.6 (C-26), 26.4 (C-27), 180.5
(C-28), 33.5 (C-29), 24.0 (C-30) A% 55 Sk
P, WA 3 N 2a, 3B, 24- = F2HE-12-
kfﬁ-zs-%iﬁ%%

tEw 4: Atk R CGEA), mp 255~257 C;
75 WS- IR BRI SR 220 (6. UV AN (nm): 205.4
(2.8); IRvE (cm'): 2 941, 1 698, 1 541, 1 456; ESI-
MS m/z: 495 [M+Na]". 'H-NMR (400 MHz, CsDsN)
5:5.48 (1H, t, J = 3.2 Hz, H-12), 4.29 (1H, m, H-2B),
3.40 (1H, d, J = 6.4 Hz, H-3a), 2.62 (1H, d, J = 11.2
Hz, H-18), 1.28, 1.21, 1.08, 1.05, 0.99 (% 3H, s,
5X-CHs), 1.01 (3H, d, J = 5.6 Hz, H-30), 0.96 (3H, d,
J = 6.0 Hz, H-29); "*C-NMR (100 MHz, CsDsN) ¢:
474 (C-1), 67.9 (C-2), 83.2 (C-3), 39.2 (C-4), 55.2
(C-5), 18.2 (C-6), 32.8 (C-7), 39.4 (C-8), 47.4 (C-9),
37.2 (C-10), 23.1 (C-11), 124.9 (C-12), 138.6 (C-13),
41.9 (C-14), 28.0 (C-15), 24.2 (C-16), 47.3 (C-17),
52.9 (C-18), 38.8 (C-19), 38.7 (C-20), 30.4 (C-21),
36.8 (C-22), 28.4 (C-23), 16.3 (C-24), 16.8 (C-25),
17.0 (C-26), 23.2 (C-27), 179.2 (C-28), 16.8 (C-29),
20.7 (C-30). LA % b5 scihieis— 80, éﬁz”””ﬁ@c
EW) 44 20, 3B-FEIE-12-975-28- % IR R

& 5: FER AR (G4, mp 222~224 C;
P BRI SN B2, UV AN (nm): 205.4
(2.6); TR vED (cm™"): 3394,2 935, 1687, 1457, 1384,
1233,1 157, 1 049; ESI-MS m/z: 999 [2M+Na]". 'H-
NMR (400 MHz, CsDsN) 6: 5.58 (1H, brs, H-12), 4.13
(1H, m, H-2), 3.38 (1H, d, J = 9.6 Hz, H-3), 3.05 (1H,
s, H-18), 1.71, 1.44, 1.27 (% 3H, s, 3X-CHs), 1.12
(3H, d, J = 8.4 Hz, H-30), 1.11, 1.08, 1.02 (% 3H, s,
3X-CHs); ®C-NMR (100 MHz, CsDsN) 6: 48.2 (C-1),
68.5 (C-2), 83.8 (C-3), 38.4 (C-4), 55.9 (C-5), 18.8
(C-6), 33.4 (C-7), 40.4 (C-8), 47.8 (C-9), 39.7 (C-10),
24.0 (C-11), 127.9 (C-12), 139.9 (C-13), 42.3 (C-14),
29.2 (C-15), 26.3 (C-16), 47.7 (C-17), 54.5 (C-18),
72.6 (C-19), 42.1 (C-20), 27.0 (C-21), 38.4 (C-22),

29.2 (C-23), 16.7 (C-24), 16.8 (C-25), 17.5 (C-26),
24.5 (C-27), 180.5 (C-28), 26.8 (C-29), 17.2 (C-30).
DA b scmkapon —80, éﬁz'*%%é\% 5 20,
3B, 190- = F2 K- 12-95-28- 1% H1 1R

WEY 6: HE i (CHEE, mp 249~251 C;

FRE - RN BT @ (TLC) .

vax;?“ (nm): 2052 (3.8); IRV (cm™'): 3 442,
2942, 1 685, 1 455, 1 033; ESI-MS m/z: 479 [M+
Na]*. 'H-NMR (300 MHz, CsDsN) 6: 4.95 (1H, d, J =
2.1 Hz, H-29b), 4.77 (1H, d, J = 2.1 Hz, H-29a), 2.63
(1H, d, J = 12.6 Hz, H-19), 1.80, 1.23, 1.07, 1.06,
1.01, 0.83 (% 3H, s, 6 X-CH;); “C-NMR (75 MHz,
CsDsN) 6: 38.9 (C-1), 28.0 (C-2), 77.7 (C-3), 39.2
(C-4), 55.6 (C-5), 18.4 (C-6), 34.5 (C-7), 40.8 (C-8),
50.6 (C-9), 37.3 (C-10), 20.8 (C-11), 25.7 (C-12), 38.2
(C-13), 42.5 (C-14), 30.8 (C-15), 32.5 (C-16), 56.3
(C-17), 47.4 (C-18), 49.4 (C-19), 151.0 (C-20), 29.9
(C-21), 37.2 (C-22), 28.0 (C-23), 16.1 (C-24), 16.2
(C-25), 16.2 (C-26), 14.5 (C-27), 178.4 (C-28), 109.6
(C-29), 19.1 (C-30). A_b¥oH 5 Scikapon —5), %
BEAEY 6 N ANER

e 7: /xﬁéifﬁﬁk (FHEE), mp 176~178
T RGN IR I Y W B . UV?»xZSH( nm):
205.8 (3.4), 266.2 (2.6), 346.0 (2.5); IR vier (cm™'):
3386, 1 654, 1 607, 1508, 1 360, 1 178, 1 066, 581;
ESI-MS m/z: 447 [M—H] . 'H-NMR (400 MHz,
CD;0OD) d: 8.05 (2H, d, J = 8.0 Hz, H-2', 6'), 6.89
(2H, d, J = 8.0 Hz, H-3', 5), 6.40 (1H, d, J = 1.6 Hz,
H-8), 6.20 (1H, d, J = 1.6 Hz, H-6), 5.23 (1H, d, J =
7.6 Hz, H-1"), 3.19~3.71 (5H, m, sugar-H); °C-
NMR (100 MHz, CD;0D) 6: 179.5 (C-4), 166.1 (C-7),
163.1 (C-5), 161.6 (C-4"), 159.1 (C-9), 158.5 (C-2),
135.5 (C-3), 132.3 (C-2"), 132.3 (C-6'), 122.8 (C-1),
116.1 (C-3'), 116.1 (C-5"), 105.7 (C-10), 104.2 (C-1"),
100.0 (C-6), 94.8 (C-8), 78.4 (C-5"), 78.1 (C-3"), 75.8
(C-2"), 71.4 (C-4"), 62.7 (C-6")o LA %4l 55 STk
5, WA T N L2 -3- O-B-D-HLI
IR

) 8: FETLE A (FED, mp 311~
312 C s A RN R XNV ST .
UV AN (nm): 205.6 (3.2), 254.8 (2.3), 367.4 (2.1);
1 (cm*l) 3408, 1 613, 1 521, 1 383, 1 263,

max
1 168; ESI-MS m/z: 301 [M—H] . 'H-NMR (300
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MHz, DMSO-dg) &: 12.47 (1H, s, -OH), 7.66 (1H, d,
J=2.4Hz, H-2'), 7.53 (1H, dd, J = 8.7, 2.4 Hz, H-6"),
6.88 (1H, d, J= 8.7 Hz, H-5"), 6.43 (1H, d, /= 2.1 Hz,
H-8), 6.19 (1H, d, J = 2.1 Hz, H-6); "*C-NMR (75
MHz, DMSO-dg) &: 175.8 (C-4), 164.0 (C-7), 160.7
(C-9), 156.1 (C-5), 147.7 (C-4'), 146.8 (C-2), 145.1
(C-3"), 135.7 (C-3), 121.9 (C-1'), 120.0 (C-6"), 115.7
(C-5", 115.1 (C-2"), 103.0 (C-10), 98.3 (C-6), 93.4
(C-8). LA EXd 5 3ciikafig—5", e th s
8 Mt pe 2

E9: O TE M A (HEE, mp 347~
348 C; FHEE-WRGIR KN 2ruE . (TLC).
UV AT (nm): 206.6 (3.6), 268.2 (2.4), 332.2 (2.5);
IRvED (em™): 3 289, 1 653, 1 507, 1 354, 1 244,
1 177, 669; ESI-MS m/z: 269 [M—H] . '"H-NMR (400
MHz, DMSO-dq) 6: 7.91 (2H, d, J = 8.8 Hz, H-2', 6'),
6.92 (2H, d, J = 8.8 Hz, H-3', 5'), 6.77 (1H, s, H-3),
6.47 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J= 2.0 Hz,
H-6); *C-NMR (100 MHz, DMSO-dg) 6: 181.7 (C-4),
164.3 (C-2), 163.7 (C-5), 161.4 (C-4"), 161.2 (C-7),
157.3 (C-9), 128.5 (C-2'), 128.5 (C-6"), 121.1 (C-17),
116.0 (C-3"), 116.0 (C-5'), 103.6 (C-10), 102.8 (C-3),
98.9 (C-6), 94.0 (C-8). PA_L- ¥ 55 ik i — a1,
WS EWE 9 TR

AW 10: B EK AR CHEL), mp 180~182 C;
IR RO B . UV A (nm): 206.6
(3.8), 268.0 (2.7), 334.6 (2.8); IRveo (cm ): 3 420,
1 654, 1 608, 1498, 1 179, 1 074, 836; ESI-MS m/z:
431 [M—H] . 'H-NMR (400 MHz, DMSO-ds) §:
12.96 (1H, s, -OH), 10.43 (1H, s, -OH), 7.96 (2H, d,
J=28.8 Hz, H-2, 6'), 6.94 (2H, d, J = 8.8 Hz, H-3', 5"),
6.87 (1H, s, H-3), 6.83 (1H, d, J = 2.4 Hz, H-8), 6.44
(1H, d, J = 2.4 Hz, H-6), 5.07 (1H, d, J = 8.0 Hz,
H-1"), 3.15~3.80 (5H, m, sugar-H); "C-NMR (100
MHz, DMSO-de) J: 182.0 (C-4), 164.3 (C-2), 163.0
(C-5), 161.4 (C-4"), 161.1 (C-7), 156.9 (C-9), 128.6
(C-2"), 128.6 (C-6"), 121.0 (C-1'), 116.0 (C-3'), 116.0
(C-5", 105.4 (C-10), 103.1 (C-3), 99.6 (C-6), 99.5 (C-
1"), 94.9 (C-8), 77.2 (C-5"), 76.4 (C-3"), 73.1 (C-2"),
69.6 (C-4"), 60.6 (C-6"). LA I¥itif 5 ki —5,
W E AW 10 4 728 35 -T-O-B-D-HI Z B 1

A9 11: B ER R (I, mp 329~330 C;
T WS- IR BRI B (0 . UV AN (nm): 207.6

max

(3.4), 253.6 (2.4), 346.8 (2.5); IR Ve (cm™'): 3 421,
1654,1611,1507, 1366, 1267, 1164, 1121, 1 032,
839; ESI-MS m/z: 285 [M—H] . 'H-NMR (400 MHz,
DMSO-dg) 5: 12.96 (1H, s, -OH), 7.42 (1H, d, J= 2.0
Hz, H-2"), 7.40 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.89
(1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, s, H-3), 6.44 (1H,
d, J=2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); *C-
NMR (100 MHz, DMSO-dg) o: 181.6 (C-4), 164.1
(C-7), 163.9 (C-2), 161.5 (C-9), 157.3 (C-5), 149.7
(C-4"), 145.7 (C-3"), 121.5 (C-1"), 118.9 (C-6'), 116.0
(C-5", 113.3 (C-2), 103.7 (C-10), 102.8 (C-3), 98.8
(C-6), 93.8 (C-8) L ¥ 5 Scihdiis 5", %
WEAEY 11 KRB,

EW12: R ER AR (R, mp285~287
Cs B WWE-IRBIRRN BAEE ., UV Ay (nm):

2064 (2.9), 254.6 (2.1), 348.6 (2.0); IRv-> (cm )
3444, 1 657, 1 607, 1 498, 1 263, 1 177, 1 077, 839,
629; ESI-MS m/z: 447 [M—H] . '"H-NMR (400 MHz,
DMSO-dg) &: 12.97 (1H, s, -OH), 7.45 (1H, d, J = 2.0
Hz, H-2'), 7.43 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 6.90
(1H, d, J = 8.4 Hz, H-5), 6.78 (1H, d, J = 2.0 Hz,
H-8), 6.74 (1H, s, H-3), 6.44 (1H, d, J = 2.0 Hz, H-6),
5.08 (1H, d, J = 7.2 Hz, H-1"), 3.17~3.73 (5H, m,
sugar-H); "C-NMR (100 MHz, DMSO-d) &: 181.9
(C-4), 164.5 (C-2), 163.0 (C-7), 1612 (C-5), 157.0
(C-9), 150.0 (C-4"), 145.8 (C-3"), 121.4 (C-1"), 119.2
(C-6"), 116.0 (C-5"), 113.6 (C-2"), 105.4 (C-10), 103.2
(C-3), 99.6 (C-6), 94.8 (C-8), 100.0 (C-1"), 77.2
(C-3"), 76.4 (C-5"), 73.2 (C-2"), 69.6 (C-4"), 60.7
(C-6")o DAY 5 scmkapig s, M eth s
Y12 AR K -T-O-B-D-Hi % 5H 1T -
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