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A new caffeoyl glucoside from Hedyotis caudatifolia with antitumor activity
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Abstract: Objective To study the chemical constituents of Hedyotis caudatifolia. Methods These compounds were isolated from H.
caudatifolia and purified by repeated silica gel, polyamine, Sephadex LH-20 column chromatography and other methods. Their
structures were identified by NMR, MS, and physico-chemical properties. Results Ten compounds were isolated and elucidated as
hedycaffeoylglucoside A (1), B-sitosterol (2), Sa-stigmastane-3,6-dione (3), 7-hydroxy-6-methoxycoumarin (4), oleanolic acid (5),
ursolic acid (6), pomolic acid (7), 3a,19a-dihydroxyurs-12-en-24,28-dioic acid (8), 20,3,24-trihydroxyolean-12-en-28-oic acid (9),
and 20,3a-dihydroxyolean-12-en-28-oic acid (10), respectively. Conclusion Compound 1 is a new caffeoyl glucoside and compounds
7—10 are isolated from this plant for the first time. Compound 1 exhibits cytotoxicity against four tumor cells.

Key words: Rubiaceae; Hedyotis caudatifolia Merr. et Metcalf; hedycaffeoylglucoside A; pomolic acid; 3a,19a-dihydroxyurs-12-en-
24,28-dioic acid; cytotoxicity
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i 4¢-3,6- i (5a-stigmastane-3,6-dione, 3). 7-
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1% Cursolic acid, 6) YR (pomolic acid, 7)+3a,190-
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TR AE-12-0-24,28- 5 95 R (30,190-dihydroxyurs-
12-en-24,28-dioic acid, 8). 2a,3p,24- =2 %E-12-4%-
28-FF R (20,3B,24-trihydroxyolean-12-en-28-oic
acid, 9). 20,30- FEHE-12-45-28-FF UL AR (2a,30-
dihydroxyolean-12-en-28-oic acid, 10). (&% 1M
HIEERR R AR, LA T~10 BN E IR MIZ
Ty B AR, R0 MTT 3PN E Teaw 1
XF 4 PR gE M AR K Rgm, SR BERHEA —E
()40 A1 P e 20 B A A 1
1 UESHR

Buchi M565 B4%% i (2B Hi /3 ]); Bruker
AVANCE 111 500 B A% RESLHRAN (A AT 6 v A W) D
WARN TMS ("H- F BC-NMR 4359 500 MHz il
125 MH2):; {43 ¥ 5t i Thermo LCQ FLEET %Y e li;
IR (& [H e R RBHE AR m P
Waters Synapt G2 (ZEEIRFFHEAF]); GFpsq i RUH
JZETERERIR GG IC A RER T R A RAT]D; Hi
R 5 B TAERARD, Rz (EHZ%
LR EAF AR A7 D; Sephadex LH-20 (3£ [E %
WP w]D: BT A il

Sl BRI 5 T8 R AR 2R T g, LR
5 R AR K N W R B R A A 8
Hedyotis caudatifolia Merr. et Metcalf, f3A% (HC-
20150901) FRAFIEHTL LR K=& i 54 T
B R ARV 1 A S T 9 S 6 =
2 RERSESE

S EERES (25 kg) TG, RS
R ARIEE 3 W (R LD, BRRtkZih 1t s,
PR B SR fS . S et A R AR IR AE, [N
Wi, [BESRE. BRESET K, s
TR K SRR B A T e TR 16 23 ) AR L
3. WESE, SEANM, ERUESRM T e
AR, AR, 15 EIA B (103 g).
MEIR CBRZEEY) (407 @)

1R 2 B2 SR A 3 (1000 mm X 90
mm, 100~200 B> #ATHIE 05, WK A -
FEREZFE (811,621,421, 11, 1:2.1:4,
0:1) BEEEBENL, TLC K& /512 9 AN
(Fr. 1~9), Fr. 1 #—P&mRAAEE (200~300
B orEaifh, HAMEE-BERR B (81 1. 511,
411 BEEBM, SEMEY 1 (7.8 mg). Fr.3 i
— DA RERAE g B Al R - R 2B
(6:1.5:1. 41,31 BEEEwEm, BRLEY

2 (29 mg). Fr. 5 HIRGRERA GRS Baith, H
FMEE-BERE 2B (5010 301, 10 1) BRREEBEM,
B EL A 3(92.2 mg) 4(60.7 mg) Al 5(72.3 mg).
Fr. 6 ZRERAE G alith, F A BE-BE IR 218 (4 0 1.
20141 02) BREEBEML, MRS TLC iR, L5
)7 ANEHS (Fr. 6-1~6-7), Fr. 6-2 #t—%H
Sephadex LH-20 #EAF (A1 B 4ifh, FHREBE B 1S
FIAEY 4 (92 mg) F16 (3.7 mg). Fr. 7 AHEIR
MR, AMEE-BER OFE (40 1.3 01,10 1
1:3) BREEVEME, 1H2MEY 7 (90.3 mg). Fr. 8
#—2UH] Sephadex LH-20 #tfitttitkafifh, HEE
Vel 19EMLE 8 (2.2 mg).

JKAH SR FH SR I i € R A R AT R 2, BA 25%-
50%- 75%- 95%ZBE-K B, 1530 4 NS5
50% L EE- KRR 7y (23.6 g) HE—5 KRR
i, AW LE-FEE (501, 3010 15 1) B,
BEEY 9 (9.6 mg) FT10 (3.3 mg).

3 Hm%KE

twEw 1: BELERMK, &P
HR-ESI-MS EE (B A m/z: 647.160 3
[2M—H] GF5HAH 647.161 2), HiEiZtb &M
TN CisHi60g, AHXI TSN 324, AR
8.

'H-NMR (500 MHz, DMSO-ds) i (£ 1) &
A 1A IR 5y 7.46 (1H, d, J = 16.0 Hz), 6.43
(1H, d,J=16.0 Hz); fEKH X5 H 3 M ET o
7.21 (2H, m), 7.10 (1H, d, J= 1.5 Hz) 1 1 etk
JiT 0 8.89 (1H, s), M ZULAEDEH 14 3 BUR
HIRFED], FE 6y 3.00~5.00 &bFH 7 METES oy
495 (1H, d, J = 7.2 Hz), 3.38 (1H, m, overlapped),
3.38 (1H, m, overlapped), 3.71 (1H, m), 3.79 (1H, m),
4.15 (1H, t, J = 11.0 Hz), 4.36 (1H, dd, J = 2.0, 11.0
Hz), HEMAFAERE 7> T4 n. PC-NMR (125
MHz, DMSO-dg) #3878 dc 166.4 NIRFERE S, 1
Oc 116.2~147.4 AAE1E 8 MR+, 45& A HRE
HED AN HERR 2544 5270 5 7E 5 64.0~102.0 ALAF7E 6
AN TR UG, JEC R RN S ER i - R A
8L, FTDAENAG &S A 1A AR .

7 HMBC g A B 1) H-1" (0w 4.95) 5
HERRZE IR _E I C-3 (Oc 147.1) AmfEtie, ik
PR P ) H-6 (0 4.15, 4.36) Ton 5 HEER C-9 (Oc
166.4) FImFEAHIC, 2 BH 5 2] 08 0 7 o E R 1)
3 AL, [RIF 6'- 2 S MMERR R 3R B S /KT R 1 IR
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Fz1 L&Y 1H NMR HEVAE (500/125 MHz, DMSO-dy)
Table 1 NMR data (500/125 MHz, DMSO-d) of compound 1

A S & 'H-'H COSY HMBC (H—C)
1 — 128.7 (s)
2 7.10 (1H, d, J= 1.5 Hz) 116.2 (d) C4,6,7
3 — 147.1 (s)
4 _ 147.4 (s)
5 7.21 (1H, m, overlapped) 116.3 (d) H-6 C-1,3
6 7.21 (1H, m, overlapped) 120.2 (d) H-5 C-2,4
7 7.46 (1H, d, J=16.0 Hz) 144.7 (d) H-8 C-2,6,9
8 6.43 (1H, d, J=16.0 Hz) 116.4 (d) H-7 C-1,9
9 — 166.4 (s)
1 495 (1H,d,J=7.2 Hz) 100.6 (d) H-2' c-2,3
2! 3.38 (1H, m, overlapped) 73.6 (d) H-1' C-1,3
3 3.38 (1H, m, overlapped) 76.5 (d) H-4' C-1,2
4 3.19 (1H, m) 71.6 (d) H-3', 5 C-3'
5 3.79 (1H, m) 74.1 (d) H-4', 6' C-1,4'
6 4.15 (1H, t,J=11.0 Hz), 4.36 (1H, dd, /= 2.0, 11.0 Hz) 64.7 (t) H-5' C-5,9

RV 2 B S UMMERR T A T 1 DNIRIRGE M. (B
1 (1 NMR (%08 5 SCiraia ! e iR -3-0- 41 4
W R AR B, 5OCGEREARAL, LAY 1
) C-9 F1 C-5'HIM & =3 hife 6 2.00~3.00, i
C-6'HI SIS R A4 6 3.60, [RILHEMIIL &4 1
JUMHERR-3-O-8 & FE A R IR 5@ AR L 6'hi iR
BRI G T B PR ARNT A2 S BRI o 20 H A
) H- 1" R M (R HE (0n 4.95, 1H, d, J =
7.2 Hz), DK C-1'HIMLEAIREME (6c 100.6) FEAHE
HN -, AU LGER, Seaw 1 g
e 1R, A, eI R A,
WA A 8 LR 1.

& 2. s CEi), mp 139~142 C,
ESI-MS JEfE (IEE P20 m/z: 437 [M+Na]',
Liebermann-Burchurd 2 M 2 BHE, 10%% IR - £ 1% &

3 OIDH OIDH

Hoz' 4 K) >)
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Fig. 1 Chemical structure and key HMBC correlations of

compound 1

HRAEBB S, 5 B-2 S B RS XTH 3 AMANEA R
JETF REEIMIE, SXIESEAE REE—F, )
=B, HIGSATRE, M ay 2 M p-
B

wEY 3. AGEIRG S (Fi), mp 179~
181°C, ESI-MS MlEfl (IEB TR m/z: 451 M+
Na]". "H-NMR (500 MHz, DMSO-dj) &: 0.69 3H, s,
18-CH;), 0.80~0.84 (9H, m, 26, 27, 29-CHs), 0.93 (3H,
d, J= 6.4 Hz, 21-CH;), 0.96 (3H, s, 19-CH;); '*C-NMR
(125 MHz, DMSO-dg) &: 38.1 (C-1), 37.4 (C-2), 211.2
(C-3), 37.0 (C-4), 57.5 (C-5), 209.1 (C-6), 46.6 (C-7),
38.0 (C-8), 53.5 (C-9), 41.3 (C-10), 21.7 (C-11), 39.4
(C-12), 43.0 (C-13), 56.6 (C-14), 24.0 (C-15), 28.0
(C-16), 56.0 (C-17), 12.0 (C-18), 12.6 (C-19), 36.0
(C-20), 18.7 (C-21), 33.8 (C-22), 26.1 (C-23), 45.8
(C-24), 29.2 (C-25), 19.0 (C-26), 19.8 (C-27), 23.1
(C-28), 12.0 (C-29). ‘53CHREctmns b, #% e fh
B3N Sa-H i HE-3,6- il .

&) 4: 138 kT i CEA7), mp 210~211 C,
ESI-MS (B 783 m/z: 191 [M—H] . 'H-NMR
(500 MHz, CDCl3) 6: 3.96 (3H, s, -OCHj3), 6.28 (1H,
d, J=9.5 Hz, H-3), 7.61 (1H, d, J = 9.5 Hz, 4-H), 6.85
(1H, s, H-5), 6.92 (1H, s, H-8); "*C-NMR (125 MHz,
CDCl3) d: 161.4 (C-2), 113.5 (C-3), 143.3 (C-4), 107.6
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(C-5), 144.0 (C-6), 150.3 (C-7), 103.2 (C-8), 149.8
(C-9), 111.5 (C-10), 56.5 (-OCH3). LA F%¥E 5 ik
o U, WM e &Y 4 Oy 7RI -6 A IR A

&Y s B ARRE A, mp308~310 C,
ESI-MS (18 74530 m/z: 455 [M—H] . 'H-NMR
(500 MHz, DMSO-dg) &: 0.67 (3H, s, -CH;), 0.68 (6H,
s, 2X-CHj), 0.80 (3H, s, -CH;), 0.83 (3H, s, -CHs),
0.88 (3H, s, -CH;), 1.04 (3H, s, -CH3), 3.10 (1H, brs,
H-3), 5.20 (1H, brs, H-12); “C-NMR (125 MHz,
DMSO-dg) d: 38.5 (C-1), 27.4 (C-2), 77.3 (C-3), 38.8
(C-4), 55.3 (C-5), 18.5 (C-6), 32.9 (C-7), 39.3 (C-8),
47.6 (C-9), 37.1 (C-10), 23.1 (C-11), 122.0 (C-12),
144.3 (C-13), 41.8 (C-14), 27.7 (C-15), 23.4 (C-16),
46.1 (C-17), 41.3 (C-18), 45.9 (C-19), 30.9 (C-20),
33.8 (C-21), 32.6 (C-22), 28.7 (C-23), 16.5 (C-24),
15.6 (C-25), 17.3 (C-26), 26.1 (C-27), 179.0 (C-28),
33.3 (C-29), 23.8 (C-30). S cmkEEns b, ek
SEEY 5 AT ERIR

EY 6: BEMARME A, mp259~261 C,
ESI-MS (8 71X m/z: 455 [M—H] . '"H-NMR
(500 MHz, DMSO-d;) J: 0.68 (3H, s, 24-CHs), 0.75
(3H, s, 26-CH;), 0.80 (3H, d, J = 6.5 Hz, 29-CHs),
0.87 (3H, s, 27-CHs), 0.89 (3H, s, 25-CHj3), 0.92 (3H,
d, J = 6.3 Hz, 30-CH3), 1.04 (3H, s, 23-CH;), 4.29
(1H, brs, H-3), 5.12 (1H, brs, H-12); “C-NMR (125
MHz, DMSO-dj) &: 33.2 (C-1), 27.5 (C-2), 77.3 (C-3),
38.9 (C-4), 55.2 (C-5), 18.5 (C-6), 36.8 (C-7), 39.6
(C-8), 47.5 (C-9), 37.0 (C-10), 23.7 (C-11), 125.0
(C-12) 138.7 (C-13), 42.1 (C-14), 28.0 (C-15), 24.3
(C-16), 47.3 (C-17), 52.8 (C-18), 39.0 (C-19), 38.8
(C-20), 30.7 (C-21), 38.7 (C-22), 28.7 (C-23), 15.7
(C-24), 16.5 (C-25), 17.5 (C-26), 23.3 (C-27), 178.7
(C-28), 17.4 (C-29), 21.5 (C-30). 5 3chkEdmst L™,
WS G 6 NS IR -

a7 B ARRE A, mp301~303 C,
ESI-MS (B 7)) m/z: 471 [M—H] . 'H-NMR
(500 MHz, DMSO-dg) 6: 0.90 (3H, s, 25-CH;), 1.04
(3H, s, 24-CHs), 1.10 (3H, s, 26-CH3), 1.12 (3H, d, J =
6.6 Hz, 30-CHs), 1.21 (3H, s, 23-CH3), 1.44 (3H, s,
29-CHs), 1.73 (3H, s, 27-CH3), 3.42 (1H, t, J = 4.8 Hz,
H-3), 5.60 (1H, t, J = 3.6 Hz, H-12); "*C-NMR (125
MHz, DMSO-dj) &: 38.1 (C-1), 26.9 (C-2), 76.8 (C-3),

38.3 (C-4), 54.8 (C-5), 18.0 (C-6), 32.6 (C-7), 41.0
(C-8), 46.8 (C-9), 36.5 (C-10), 23.0 (C-11), 126.7
(C-12) 138.5 (C-13), 46.6 (C-14), 28.2 (C-15), 25.1
(C-16), 42.1 (C-17), 53.1 (C-18), 71.6 (C-19), 41.3
(C-20), 25.8 (C-21), 37.1 (C-22), 28.0 (C-23), 15.0
(C-24), 159 (C-25), 16.5 (C-26), 23.8 (C-27), 178.8
(C-28),26.3 (C-29), 16.2 (C-30). H3CHkEdmnt L,
WS EAGE ) T NIHARTR .

EY 8: B AIREAE, mp299~300 C,
ESI-MS (73 F#ER) m/z: 501 [M—H] . 'H-NMR
(500 MHz, DMSO-dg) d: 0.72 (3H, s, 26-CH;), 0.79
(3H, s, 25-CH3), 1.08 (3H, s, 29-CH3), 0.85 (3H, d, J =
6.4 Hz, 30-CH3), 1.12 (3H, s, 23-CH3), 1.31 (3H, s,
27-CH3), 3.80 (1H, brs, H-3), 5.17 (1H, brs, H-12);
BC-NMR (125 MHz, DMSO-dq) &: 37.7 (C-1), 28.5
(C-2), 69.4 (C-3), 47.2 (C-4), 48.6 (C-5), 20.1 (C-6),
33.5 (C-7), 40.6 (C-8), 46.3 (C-9), 37.6 (C-10), 23.6
(C-11), 127.5 (C-12), 139.0 (C-13), 41.8 (C-14), 25.7
(C-15), 26.4 (C-16), 47.4 (C-17), 53.8 (C-18), 72.1
(C-19), 41.9 (C-20), 26.8 (C-21), 37.6 (C-22), 24.7
(C-23), 179.4 (C-24), 13.4 (C-25), 17.1 (C-26), 24.3
(C-27), 179.4 (C-28), 26.9 (C-29), 16.8 (C-30). 53
RRBS R X LY, M et & 8 O 30,190 ¥R -
12-)75-24,28- L F5 R

WEW9: FEmAMRE A, mp188~190 C,
ESI-MS (B 73 m/z: 487 [M—H] . 'H-NMR
(500 MHz, DMSO-dg) &: 0.67 (3H, s, -CH3), 0.86 (6H,
s, 2X-CH3), 0.92 (3H, s, -CH3), 1.09 (6H, s,
2X-CHs), 3.52 (1H, m, H-2), 3.71 (1H, d, J = 10.8
Hz, H-3), 5.16 (1H, t, J = 3.8 Hz, H-12); “C-NMR
(125 MHz, DMSO-dj) d: 33.2 (C-1), 68.8 (C-2), 80.6
(C-3), 40.1 (C-4), 49.5 (C-5), 18.7 (C-6), 28.3 (C-7),
37.1 (C-8), 47.7 (C-9), 35.4 (C-10), 23.8 (C-11), 122.8
(C-12) 143.9 (C-13), 41.6 (C-14), 27.7 (C-15), 25.6
(C-16), 452 (C-17), 43.7 (C-18), 33.5 (C-19), 30.4
(C-20), 32.8 (C-21), 29.0 (C-22), 23.2 (C-23), 64.6
(C-24), 15.7 (C-25), 15.8 (C-26), 25.6 (C-27), 179.7
(C-28), 33.2 (C-29), 24.6 (C-30). 5 3CilikEtmnt b2,
WS EEY 9 N 20,3p,24- = F2HE-12-07-28-F51
R

AP 10: AR AR A, mp 295~298 C,
ESI-MS (1187 #550) m/z: 471 [M—H] . 'H-NMR
(500 MHz, DMSO-dy) d: 0.81 (3H, s, -CH3), 0.87(3H,
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s, -CH3), 0.91 (3H, s, -CH3), 0.95 (3H, s, -CH3), 0.99
(6H, s, 2X-CH3), 1.18 (3H, s, -CH3), 2.85 (1H, m,
H-18), 3.33 (1H, s, H-3), 3.93 (1H, m, H-2), 5.26 (1H,
brs, H-12); “C-NMR (125 MHz, DMSO-ds) 6: 42.9
(C-1), 68.9 (C-2), 80.7 (C-3), 41.3 (C-4), 49.5 (C-5),
18.7 (C-6), 33.8 (C-7), 41.6 (C-8), 47.7 (C-9), 40.6
(C-10), 24.6 (C-11), 122.8 (C-12) 143.9 (C-13), 43.7
(C-14), 28.3 (C-15), 25.0 (C-16), 49.4 (C-17), 41.8
(C-18), 47.5 (C-19), 30.9 (C-20), 33.4 (C-21), 35.4
(C-22), 23.1 (C-23), 29.8 (C-24), 17.2 (C-25), 18.6
(C-26), 26.1 (C-27), 179.6 (C-28), 33.3 (C-29), 23.8
(C-30). 5 iR ER AT L, #2410 9 20,30-
TFRRE12-H5-28-FF IR
4 1LEY 1 XSPEL AR R HIEHIE R

KA MTT VENE TAEDD 1 65 N R4k i
% HL-60 4Hfe. AFLIRME Beap37 4HfE. A
SMMC7721 4HfEAN R M P388 A A K5
Wi, 25 RN 20 HARBAmHIR . (ICse) {E 4 HlfE
16.27~33.27 umol/L. ULEHALAY 1 X} 4 Fhfifg 4
WY BA —E 4ie s, X Beap37 #1 HL-60
2T L ) 4t P A

Fz2 EWI1HIMEEE (72h)
Table 2 Antitumor activity of compound 1 (72 h)
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