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Abstract: Objective To analyze the chemical constituents of the 40% ethyl acetate fraction of Hedyotis diffusa, and to study

preliminarily their anti — colon carcinoma activity. Methods The medium - pressure liquid chromatography and preparative high —
performance liquid chromatography were used to isolate and extract the 40% ethyl acetate fraction of Hedyotis diffusa. The
structures of the compounds were dentified based on their physicochemical properties and spectral data. The MTT method was used
to detect the inhibitory effect of compounds on the growth of colon carcinoma HT — 29 cells and SW480 cells. Results Nine
compounds were isolated and identified, including oleanolic acid (1), betulinic acid (2) , ursolic acid (3), kaempferol (4),

quercetin (5) ,emodin (6),rhein (7),aloe — emodin (8) and chrysophanol (9). Among them,compounds 1 and 2 (half — inhibitory
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concentration not lower than were 100.4 pmol / L and 26.5 pmol / L respectively) had a strong inhibitory effect on the

growth of HT - 29 cells and SW480 cells. Conclusion Compounds 2,6,7 and 8 are isolated from this plant for the first time,

and compounds 1 and 2 are the anti — colon carcinoma active constituents of Hedyotis diffusa.
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A e T 5 o6 R H R R A ) AR e T
Hedyotis diffusa (Willd. ) Roxb. 4%, fig i i i F
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(2 IKA 23] ) s Pure C — 815 7 1 e il 4% £, 3% A (B 1
Buchi 2y Al ) ; Agilent 1260 Infinity 1T il £ %4 55 280 AH €4
T R G0 (6 [ Agilent 23 7)) 5 311 40 Jifd 1% 77 46 (3¢ =
Thermo Fisher Scientific 22 5] ) o
1.2 X%

100 ~ 200 H ¥ AR € 35 4 I 6E I CHE &5 340 T4
FRZN ] 415 0210056 ) ; — HI LTV A (DMSO ) \MTT ik
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AW R AR B i - WO AR R B %
{6 s mp. 130~ 131 °C;ESI - MS:m /2439.8[M - H]
'H - NMR (400 MHz, CDC1;)6:5.21(1H,t,J = 3.5 Hz,
H-12),2.75(1H,dd,J=13.7,4.2 Hz,H-18),1. 15,
1.09,1.05,1.03,0.93,0.91,0. 81(CH; x 7,s,H - 23,
24,25,26,27,29,30) . *C = NMR (CDCl;, 100 MHz)$:
184.0(C -28),143.6(C - 13),122. 4(C - 12),56. 2(C -
3),55.3(C -5),47.4(C - 17),46.9(C - 19) ,46. 6(C -
14),45.8(C - 8),41.7(C -9),41.0(C - 18),39. 3(C -
4),39.1(C -10),36.8(C-1),34. 1(C -22),33.8(C -
21),33.0(C -29),32.4(C-17),32.1(C -23),30. 7(C -
20),27.7(C - 15),26.4(C -2),25.8(C - 27),23.5(C -
30),23.5(C - 16),22.9(C-11),21.4(C - 26),19.5
(C-6),17.0(C -25),15.0(C - 24) . LA ¥ ¥8 5 Scik
[10] A iE — 3, BOE BB 1R SRR

G 2: AR T - Weamm il 5560
mp. 254 ~ 255 °C.'"H - NMR (CDCl;, 400 MHz) 8: 4. 67
(1H,s,H - 29a) ,4.55(1H,s,H -29b),1.63(1H,s,H -
30),1.00,0.92,0.91,0.86,0.82(H x 5,s,H - 23,24,
25,26,27) .3C - NMR (CDCl,, 400 MHz)8: 181.0(C -
28),149.4(C -20),108.7(C -29),58.2(C -3),56.3
(C-5),53.9(C-17),48.8(C - 19),48.1(C - 14),
46.3(C - 8),45.8(C -9),41.47(C -4),39.61(C -
18),38.3(C - 15),37.4(C - 10),36.0(C - 1),35. 8(C -
2),33.1(C-13),32.5(C-7),31.1(C-16),29.5(C -
21),28.6(C - 15),25.6(C -22),24.5(C -2),20.3(C -
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24),20.0(C -28),18.5(C -27),18.3(C -6),14.9(C -
23),14.8(C -26),13.6(C - 25) . LA FEE5 k[ 11]
R IE — 20, S e A AW 2 S FIRENR TR .

AW 3 IR A 7 B — Wm0 o 5%
6 s mp. 285~ 286 C;ESI — MS:m /z469. 1[M -H]",
'"H - NMR(DMSO - d4,600 MHz)8:5. 5(1H,s,H - 12),
1.41,1.39,1.34,1.26,1.10,1.07,0.77(3H x 7,s,23,
24,25,26,27,28,29).'3C — NMR(DMSO - dy,600 MHz)5:
199.01(C - 12),180.9(C - 30),169.0(C - 13),127.3
(C-12),86.6(C-4),60.0(C~-17),56.3(C~-5),
55.1(C -3),52.4(C-19),50.2(C - 14),45.5(C -
8),43.5(C-9),42.0(C-18),40. 1(C-10),38.7(C-1),
33.8(C-22),33.6(C~-21),33.2(C-29),32.3(C -
7),31.9(C -23),31.0(C - 20),30. 8(C - 15),29. 7(C -
2),29.0(C -27),27.5(C -30),27.0(C - 11),23.5
(C-16),23.0(C-11),21.3(C-26),20.6(C-6),
19.7(C - 25),18.2(C - 24) LA B ¥ds 5 ik 11 1A dk
3, O A 3 MRESR TR .
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W {6 ; mp. 305 ~ 306 °C.'H — NMR (CDCl;, 400 MHz)$:
8.05(2H,d,/=8.8 Hz,H-2",6"),6.39(2H,d,J=8. 8 Hz,
H-3',5),6.44(1H,d,J=2.0Hz,H - 8),6. 19(1H,d,
J=2.0Hz,H-6)."*C - NMR(DMSO - d¢,600 MHz)5:176. 4
(C-4),164.4(C-7),161.2(C-9),159.7(C - 4'),
156.7(C - 5),147.3(C -2),136. 1(C - 3),130.0(C -
2'6'),122.1(C-1"),115.9(C - 3'5'),103.5(C - 10),
98.7(C - 6),94.0(C - 8) . LA %l 5 3CHk [ 12 |48
—E B RS Y 4 IS .

AW S5 B OEIRES & B R - VR R )
K ;mp. 301 ~ 302 °C.'"H - NMR(CDCly,400 MHz)$:
12.5(1H,s,0H -5),10. 8(1H,s,0H - 3),9. 57(1H,s,
OH-3"),9.3(2H,s,0H-7,4'),7.66(1H,d,J =2. 0 Hz,
H-2'),7.53(1H,d,J=2.0Hz,H-6"),6.82(1H,d,
J=8.0Hz,H-5"),6.39(1H,d,J=2.0 Hz,H - 8),
6.17(1H,d,J=2.0 Hz,H - 6) .1*C = NMR(DMSO - d,,
600 MHz)&8:175.4(C — 4),163.4(C - 7),160.2(C -
9),159.7(C-4"),156.7(C -4"),156.1(C - 5),146.8
(C-2),135.1(C -3),119.0(C -2'6"),122.1(C -
1'),115.6(C - 3'5"),103.2(C - 10),98.2(C - 6) ,
93.0(C - 8) o LA it 5 Sk 12 ] il — 2, il s e
a5 Mt

WA 6 21 A4t i 7 T H B 5 Borntrager”s J2 Wy Al
TR B S N oy BRI 5 7 B — v A R 1 ) I
mp. 255 ~256 C.'H - NMR (CD;0D, 400 Hz)§: 12. 21
(IH,s,OH - 1),12.10(1H,s,0H - 8),10. 15(1H, s,
OH-3),7.61(1H,m,H-4),7.28(1H,d,J =2.2 Hz,
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H-5),7.08(1H,d,J=6.7Hz,H-2),6.68(1H,m,
H-7),2.46(3H,s,CH;) . "*C - NMR(CD;0D, 400 Hz)
8:164.3(C-1),107.2(C-2),164.9(C - 3),106. 5(C -
4),120.5(C -5),149.8(C-6),124.7(C -17),161.9
(C-8),193.1(C-9),133.5(C - 11),113.2(C - 12),
103.9(C - 12),108.7(C - 13),135.6(C - 14),21.3
(= CHy) o LA B2 5 S0k [ 13 | rY i — 3, Bl e ik
W6 KR,

G T IR B AN R I T ILEE ; Borntrager's I
F TR BE S by BH M 5 B RO — R it 12 15 7 0
mp. 321 ~322 °C . 'H - NMR (DMSO - dg, 400 Hz)é§:
11.91(2H,s,0H - 1,8),8.12(1H,s,OH - 8),7. 82
(IH,s,OH-3),7.75(1H,m,H - 4),7.73(1H,d,J =
2.1Hz,H-5),7.40(1H,d,J=7.8 Hz,H-2) ., 3C -
NMR(DMSO - d,,400 Hz)8:164. 3(C - 1),124.2(C-2),
138.9(C -3),119.5(C-4),118.5(C -5),137.8(C -
6),124.7(C -7),161.9(C -8),193.1(C-9),181.7
(C-10),133.2(C - 4a),118.9(C - 8a),118.7(C -
la),135.6(C - 5a),163.5( - COOHC) . LA I %¥s 5 ¢
HR13 T HE — 2, B e b 5 7 I KR .

& W) 8: IR ¥ Ak K ; mp. 240 ~2 412 °C; ESI -
MS:m/z268[M - H]~ .'H - NMR (CDCl,, 400 Hz)§:
8.15(1H,d,/=8. 0Hz,H-8),7. 43(1H,d,/=8. 0Hz,H-7),
8.06(1H,s,H-5),7.76(1H,s,H -4),7.73(1H,s,H -
1),4.02(3H,s, - OCH;),2.48(3H,s, — CH;) . *C -
NMR (CDCl;,400 Hz)8:186.7(C - 10),181.3(C -9),
153.1(C -2),1149.3(C -3),143.7(C - 6),131.7(C -
7),134.5(C - 5a),130.6(C - 10a) , 121.7(C - 8),
119.3(C-5),117.4(C - 10a),113.3(C - 9a), 110.7
(C-4),103.4(C-1),54.1( - OCH;),23.3( - CH;) .
DA B0l 5 SR 13 Al — 20, MO e e G 9 8
ZERWER,

R 9 IR B AR 1 T ILAE ; Borntrager's I
M CBREE RS M B smp. 196 ~ 197 °C.'H = NMR(CDCL,,
400 Hz)8:11.91(2H,s,0H - 1,8),8. 12(1H,s,0H - 8),
7.82(1H,s,0H - 3),7.75(1H,m,H - 4),7.73(1H,d,
J=2.1Hz,H-5),7.40(1H,d,J=7.4 Hz,H - 2),
2.46(3H,s, CH;) . '*C — NMR (DMSO - d,, 400 Hz)6:
164.3(C-1),124.2(C -2),138.9(C -3),119.5(C -
4),118.5(C-5),137.8(C - 6),124.7(C - 7),161.9
(C-8),193.1(C-9),181.7(C - 10),133.2(C - 4a) ,
118.9(C - 8a),118.7(C - 1a),135.6(C - 5a),23.5
(= CHy) o LA BB 5 STk L 13 TR il — 2, il e ik
EW9 R R E W
2.3 {KIMRSERE R TG

FHIMTTERAL A1 - 9% SW480 F1HT — 29 41



2023455 11 20 43 32 45 10 44) Y& 3% HHRE-
Vol. 32,No. 10, May 20,2023 China Pharmaceuticals Pharmacy Articles
1 OMLAWMIC, (pmol /L,n =6)

Tab.1 ICj, of nine compounds (pmol/L,n =6)
aa e o1 eh2 EHm3 bsma  eHS5  bse buT e Hh8 e Hh9 5-FU
HT -29 100. 4 26.5 484. 6 477.0 650.0 867.5 546.2 405.7 461.3 7.4
SW480 87.3 18.7 432.2 540. 5 452. 4 432.5 583.1 481.7 876.0 4.3
FAEA IRV O ML 5 - FUTE L 40 BE 0k

L DMSO 5 fi#t , B 80 B2 24 200 mmol / L (4B, Jin
DMEM #% 37 ¥ i B¢, 43 3 B 5% vk JE Sk 200. 0, 100. 0,
50.0,25.0,12.5,6. 3 pmol / L Y & 25 55 F5 9 . B SW480
HIUHT - 29 4000, In A& 10% JG 2 175 A 1640 15 35 %
(& XL ) L 7E 37 °C 5% CO, 55 748 85 % E 0 BUE K
IO M A, PR AR R O S x 1034 7 fL L R
96 FLAR (F5FL 100 L) , DA 3R & 215 FR AR5 37 24 1,
B3 dE, 38 LI, BALIMA S g/ L MTT 20 pL,
37 CIFHE 4 h, 575 FIFW, BALIA DMSO 150 pL, 45
10 min, LA i #5420 22 570 nm 7 K 40 4% 7L A W2 6 &
(OD)E, 3T HOm i i BE (ICs,) o 5258 55 1% DMSO
Xif HE (ZE R AT 1%0DMSO 58 4 55 92 58 ) K 25 1A ) R
(R FUR A A SE A B 638 ) s i 6 N E L. 45
k1.

ZERE AW 1 FE R E (> 100. 4 pmol / 1)
At 2 U HH — 2 1) I A B 3 4 L (05 5 - FU AR A
BEP>0.05) /bGP 27E kB2 ( > 26. 5 wmol / L)
A SW480 FTHT — 29 ZHM ) A < HAT S Z IR 5 i
AEY3,4,5,6,7,8,9 JL-F-AK il s 40 M i s 1
3 Wig

P A e 5 B A I DR R B 285 W i rh B 2100 2
PR 25 YA 2B T A B o o g T
FE B E A Y AL TE B R 2 RO 2 R I I
JEL16] B R DX 43 B 45 3] 1 B R AT B 45 B i 0 O
VE I HRIE AHIFFE O (AR T A G AT 4 S
aifb ARBOF S E A 2,6,7, 8(HHMEARIR K
BRI S RER) Mz b ko B35,
S0 2% 5 R B, AL A W 5T R TR A (MR IR R X
SW480 FI HT — 29 40 iy A KA — Ml fEH |, LR
P M M T A g AR 2 s T 8 A4 o 1 2 K 2 o)
VEFH o FIMERR 2 R A O3 0 5 0 R AR 7=, HoAE A3
TELHE A e A ML, 0 e A 22 2R R IR AR A T
B R AL B G s T RE LA 473 i Jgg 48 L, L B A Sy 410098
B 7R AT R S MDR B 72 A, 65 T iR 2
TR RO AR LTS i i 0 o DL ARGE |, ARSI )
A B g5 g st VR AL @ IR A
FENT 8L AR SE TR T AR T LA I Y
BB B A, o] A BT AS g 25 BEAE F O KR
SRS %
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