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Study on chemical constituents of Duchesnea indica Andr. Focke
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[ABSTRACT] Objective: To investigate the chemical constituents in the EtOAc fraction of the EtOH extract of Duchesnea
indica Andr. Focke. Methods: Extraction was done with 95% EtOH. EtOAc fraction of the EtOH extract was isolated and
purified by column chromatography using silica gel, RP-Cs , Sephadex LH-20 and HPLC. The structures of the compounds were
identified by their physico-chemical properties and spectral analysis. Results; Thirteen compounds were obtained from the EtOAc
fraction of Duchesnea indica Andr. Focke and they were identified as euscaphic acid(1) ,arjunic acid(2) , p-hydroxy cinnamic acid
(3) ,apigenin(4) , kaempferol(5) , 2o-hydroxy ursolic acid(6) , 2a-hydroxy oleanolic acid(7) , tomentic acid(8) , kaii-ichigeside F1
(9), potengriffioside A (10), rosamultin (11) , kaempferol-3-O-p-D-glucoside (12), and isoquercitrin (13). Conclusion: The
compounds 2-5,10,and 12 have been isolated from the genus of Duchesnea for the first time.
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SCHIE MU B ) £ TR £ T 25 BORR 73 0 B AR A 13
MMEEY 1~13, 2500 1,

1 % #

1.1 M EAXF  SGW X4 5 Ho Sz 48 i
JERBE, b % R A A IR A A s Q- TOF-
micro B (ESI-MS) fil Varian INOVA-400 %I #%
g PR AN (Brucker 24 #)) ; Waters 24 ®] 1525 HPLC
12,2996 PDA K5 (UV) ; )2 M7 F E K (200 ~300
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H, &2 0% 55 T &AL 5 ) ) ; Sephadex LH-
20(Pharmacia 22 ) ; R AHfE K Cis CRLAE 50 pm,
Merck 23 7)) 3 HoAt 128050 12 4y 43 B 4l 1 7 ik Ak T
AHIRAFD,

1.2 4 W& T 2005 4F 5 H R FILFEHIMN, &
B R BE R 2 2 B A 24 A O RS DL B SR A
N I A B ALY W AE Duchesnea indica Andr.
Focke,

2 FHEMER

2.1 REFeH B i BURE THERZH GER 2
)8 kg M, H 95 % & Im] i $2 B, U R VR 46 IS T
MR AR FL G 1 T ik L R B8R /K AR AN OE T B 4%
FEHL 3 U 43 0 T 46 45 B AW 4 70 g, LR
LR 100 g, IE T &R I3 120 g, X &R L g8
Gy AT I8 DA € 4%, RS D5 BE (100 00—
30:1>15:1>9:1>5:1>3: 1—>1: DB
W AHE] Fr 1~5 348 5 Ny, X Fr 2 #5036 470

s
n 1
(1) Euscaphic acd: Ry=0H Ro=0H
(% Kaii-ichigeside F1: Ry=0H Ry=0-p-D-glu

(4) Apigenin: Ri=H Ro=H

(5) Kaempferol: Ry=OH Ry=H
(12) Kaempferol -3-0-B-D-glucoside: R;=0-f-D-glu R=H
(A3) Isoquercitrin : Ry=0-f--glu Ry=0H

(3) P-hydroxy cinnamic acid

(2) Agunicacid: Ry=0H Ry=0H
(T Zo-hydroxy oleanclicadd: Ry=H R=0H

FEPGHE A %, A ME-C TR OTR3 = 1>2: 1>
1:1—0: DEEVEM . M8 4 MRS, Fr22 %
Sephadex LH-20 &E & i 8, # 28 HPLC-Cs ffill % 0
T WA O EE-K (85 ¢ 15), 15 Rk AW 122
mg) MG 2(15 mg), Fr 2-3 il i ¥i 43 Sepha-
dex LH-20 %R 3% W BRI . 75465 9 3(50
mg) .4(64 mg) F15(12 mg), Fr 2-4 s34t ODS
PR AR FE 38 15 265 6(26 mg) . Fr 3 Wiy
283 U P A A4, - B (20 1 115 ¢ ]
—>7:1>4:1>2:1—>1: 1) BEERE. A3 4 4
T4y, Fr3-2 Fl Fr 3-4 35043 2 i e Je A €2 3% A
HPLC-Cys . f846A % 7(30 mg) ,8(15 mg) Al 9(21
mg) ., Fr 4 ¥k P dior: 0% 145 8] 2 N4,
T4 W% Sephadex LH-20 %I 1% K HPLC 4%
SELEEME A 1018 mg) M 11(56 mg), Fr 5
WA G0 PR A (243 , Sephadex LH-20 #E 4 {4
i HPLC-Cus il #8543 25 . 13 24L& 12(6 mg) M
13017 m@), k&YW 1~13 LKA 1,

24 23

(6) 20-hydroxy ursolic aad: Rj=H R;=OH
(8) Tomentic acd: Rj=0H Ry=0H
(11) Rosamultin: Rj=0H Ry=0-p-D-glu

(10) Potengriffioade &

B1 &wi1~13 el

Fig 1 Chemical structures of compounds 1-13

2.2 ey hER

22,1 feawm1WEMEE HEAEKHK, mp
262~264°C , Liebermann-Burchard [ i B £, 42 71
LEYA e =W K& . HNMR (600 MHz,

CD,OD) R X Al WL 5] 7 AN H 3L, Hovp 1 A4S HE kg
S0 B T X S 19 7 BOM B 55 55 0 T AR R AE
fi &A% fE 3 R BCPE R . HNMR (600 MHz,
CD,0D) ;0. 79(3 H,s),0. 87(3 H,s),0.93(3 H,d,
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J=7.2Hz),0.99(6 H,s),1.19(3 H,s),1.35(3
H.s),2.50(1 H,s,18H),2.58(1 H.m),3.31(1
H.overlap),3.93(1 H,m,2-H),5.29(1 H,br. s,
12-H) ,"" CNMR(150 MHz, CD;OD) :42.5(C-1),
67.2(C-2),80.1(C-3),41.3(C4),49.4(C-5),24.7
(C-6),34.1(C-7),39.4(C-8),48.2(C-9),39.5(C-
10),27.3(C-11),129.4(C-12),140. 1(C-13),42. 8
(C-14),29. 6(C-15),26. 6(C-16),48. 5(C-17),55. 1
(C-18),73.6(C-19),43.1(C-20),19. 3(C-21),39.0
(C-22),29.2(C-23),22.5(C-24),17. 5(C-25),16. 6
(C-26),27.1(C-27),182.3(C-28),24.9(C-29),
16. 9(C-30), LA b %d 5 SCikt i 18 iy 3 A& — 5,
BOKEE Y 1 R .

2.2.2 feam2WEMEE HEAEKHK, mp
285~287°C , Liebermann-Burchard [ i B £, 42 /1
AW RN =ik 2k & . HNMR (600 MHz,
CD,OD) @i Xl M 5 7 AW &R FHES . H T
AR kg BRI ) HY A S 0 R 5 R e Y 1 R A
e A % G 3t R BCHE W R .t HNMR (600 MHz,
CD;0D):1.30(3 H,s),1.01(3 H,s),1.00(3 H,
$),0.96(3 H,s),0.93(3 H,s),0.81(3 H,s),0.77
(3 H.s), "CNMR (150 MHz, CD;0D) ; 48. 0 (C-
1),69.5(C-2),84.6(C-3),40.5(C-4),56.8(C-5),
19. 7(C-6),34. 0(C-7) ,40. 8(C-8) ,49. 3(C-9),39. 4
(C-10),24.9(C-11),124.7(C-12), 144. 7 (C-13),
42.7(C-14),29. 5(C-15),29. 4(C-16) ,46. 7(C-17) ,
45.2(C-18),82. 5(C-19),36. 0(C-20),28. 6(C-21),
33.9(C-22),28. 7(C-23),17. 4(C-24) ,17. 0(C-25) ,
17.8(C-26),25.1(C-27),182.3(C-28),29.3(C-
29),25.1(C-30), A I 8GHs 5 Sl i il S AR —
BBEE LAY 2 R arjunic acid,

2.2.3 e 3IWEMmMERE HEAREH N
i) ,m. p. 214~216°C . ESI-MS %5 i A0 %t 4> 7 i &
164, 45 4" HNMR,"” CNMR #E 1] H 4 7 28 H
CoHs O ik % B G 3 9% B 98 40 K " HNMR (600
MHz,CD,0D):7.60(1 H.,d,J=16.2 Hz, H7).
7.44(2 H.d,J=8.4 Hz,H-2,6),6.80(2 H,d.,J =
8.4 Hz,H-3,5),6.28(1 H.d,J=16.2 Hz,H-8),
¥CNMR (150 MHz, CD,;0D); 127.3 (C-1), 131. 1
(C-2),116. 8(C-3),161. 2(C-4),116. 8(C-5),131. 1
(C6),146.6 (C-7),115.7(C-8), P ¥ 5 X
BRI E A B BB 3 R R R

2.2.4 thehammgEmlr WOAEHBEK,m o
339~341°C, ERWREE M K £ BH I, Molish [ b &

FIPE 487 24k & W vl Be o B BR 1P T 2R L5 W
fie & A% wE At Pk 2 4R 0 F ' HNMR (600 MHz.
C;DsND):13.76(1 H,s,H-5),7.91(2 H,d, ] =8.4
Hz,H-2',6').,7.20(2 H,d,J=8.4 Hz,H-3",5"),
6.90(1 H,s,H-3),6.80(1 H,d,J=1.2 Hz,H-8),
6.73(1 H,d,J = 1.2 Hz, H-6),"” CNMR (150
MHz,C;D; N) §:165.9(C-2),103.9(C-3),182. 8
(C-4),158.5(C-5),100.0(C-6),164.5(C-7),94.9
(C-8),162.7(C-9),105.0(C-10), 122.3 (C-1"),
128.9(C-2"),116.9(C-3"),163.2(C-4"),116.9(C-
5'),128.9(C-6"), LA b %d 5 SCmk™ il — 2, ik
KEEY 4 MR

2.2.5 fLadh s s ?r’v B A OB K, m. p.
278~281°C, %ﬁ@&%%fiﬂjzlﬁﬁﬁ Molish 52 i &
B B2 7R 2 4k & ) W] RE R BT T 2 AL B .
WA G S R AP 0 R . HNMR (600 MHz,
CD;0D):8.04(1 H.d,J=17.2 Hz,H-2",6").6.87
(1 H.,d,J=7.2 Hz,H-3",5"),6.36(1 H.d,]=2.4
Hz.H-8).6.16(1 H.d.J=2.4 Hz.H-6),"” CNMR
(150 MHz, CD;OD) §:158.2(C-2),137.1(C-3),
177.3(C-4),148.0(C-5),99.3(C-6),165.5(C-7),
94.5(C-8),162.5(C-9),104.5(C-10),123. 7 (C-
1'),130.7(C-2"),116.3(C-3"),160.5(C-4"),116. 3
(C-5").130.7(C-6"), DL ¥ 5 3ok ™ #7238 — 3L,
e a Y 5 Il A

226 teade WEMEE HEKAK,mp.
258~260°C, Liebermann-Burchard 5 BHE , $2 75
ZALE WAL RE R = e SRR A, B S
FLPRBAE T . HNMR (600 Hz, CsD;N) 0. 92(3
H.,d,J=6.6 Hz),0.96(3 H,s),1.03(3 H,s),
1.06(3 H,s),1.19(3 H,s),1.25(6 H,s),4.08(1
H.m.H-2).3.38(1 H.d.J=9.6 Hz,H-3).5.45(1
H,s like, 12-H) ,* CNMR (150 Hz,C;D;N);48.0
(C-1),68.6(C-2),83.8(C-3),39.8(C-4),55.9(C-
5),18.8(C-6),31. 1(C-7),40.0(C-8),48.1(C-9),
38.4(C-10),23.7(C-11),125.6 (C-12),139. 3 (C-
13),42.5(C-14),28. 7(C-15),24. 9(C-16) ,48. 1 (C-
17).,53.5(C-18),39. 5(C-19),39. 4(C-20),33.5(C-
21),37.5(C-22),29. 4(C-23),17. 0(C-24) ,17. 5(C-
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25),17.5(C-26),23. 9(C-27),17.7(C-29),21. 4(C-
30), DA ECHE S SoEks ol — 2L O A 6
H 20-FHE IR,

2.2.7 fbE&HmT hEMmERE HAEAKK. mp
288~290°C . Liebermann-Burchard JZ W FHTE, #&7R
ZAE YR RE S =i R ARG Y. AL
FLPRECHE W R . HNMR (600 Hz, CsDs N): 0. 93(3
H.,s),0.97(3 H,s),0.98(3 H,s),0.99(3 H,s),
1.04(3 H,s),1.25(6 H,s),3.28(1 H,d,J=10.8
Hz.H-18).3.37(1 H.d,J=9.6 Hz.H-3).4.08(1
H.m,H-2).,5.54(1 H,s.12-H) ,”CNMR (150 Hz,
CsDsN):47.7(C-1),68.6(C-2),83.8(C-3),39.8
(C-4),55.9(C-5),18.8(C-6),31.2(C-7),39.8(C-
8),48.1(C-9),38.5(C-10),23.7(C-11),122. 4 (C-
12),42.2(C-14),28. 3(C-15),23. 9(C-16) ,46. 7(C-
17),42. 0(C-18) ,46. 5(C-19),30. 9(C-20) ,34. 2(C-
21).33.2(C-22),29. 3(C-23),17. 6(C-24),16. 8(C-
25),17.5(C-26),26.1(C-27),33.2(C-29),23. 8(C-
30), DA REHE S okt ol — 2L s e e A 7
N 2a-FRHFFHORIR .

2.2.8 e 8WAEMEE HEKK, mp
276~278°C , Liebermann-Burchard Jz i FH %, #& 78
AL W) AT R =il e AR A . Bk =
B 3 9% B0 HE 0 F . HNMR (600 MHz, CD;OD) .
1.00(3 H,s),1.06(3 H,s),1.10(6 H, overlap),
1.25(6 H,s),1.42(3 H,s),1.69(3 H,s),3.36(1
H,overlap,2-H),5.57(1 H,br.s,12-H) ,” CNMR
(150 MHz, CD;0OD) : 47. 9(C-1),68.6(C-2),83.9
(C-3),39.9(C-4),56.0(C-5),19.0(C-6),33.5(C-
7),40.4(C-8),47.8(C-9),38.5(C-10), 24. 1 (C-
11),127.9(C-12),140. 0(C-13),42.2(C-14),29. 3
(C-15),26. 4(C-16) ,48. 3(C-17),54. 6(C-18),72. 7
(C-19),42. 4(C-20),27. 0(C-21),38.5(C-22),29. 3
(C-23),16.8(C-24),16. 9(C-25),17. 7(C-26) ,24. 1
(C-27),180. 7(C-28),27. 1(C-29),17.3(C-30), LI
B 5 SR R E L S R 8 W
2.2.9 famomEmEE HEAEHKBK.mp
236~238°C ., Liebermann-Burchard JZ i FHTE, #7~
ZAE YR RE S =i R ARG Y. R A AL
FLPREHE 41 R . HNMR (600 MHz, CD,0OD) ;0. 76
(3 H,s),0.86(3 H,s),0.92(3 H.d,J=7.2 Hz),

0.98(6 H,d),1.20(3 H,s),1.34(3 H.s),2.50(1
H.s,18H),2.60(1 H.m,3-H),5.31(1 H,m,12-
H),5.31(1 H,m .gleH-1),"” CNMR (150 MHz,
CD;0D) :42.6(C-1),67.2(C-2),80.1(C-3),39.5
(C-4),49.3(C-5),22.5(C-6),34.1(C-7),41.5(C-
8),48.3(C-9),39.4(C-10),24.8(C-11),129. 6 (C-
12),139.7(C-13),42.8(C-14),29.7(C-15),26.5
(C-16),48. 5(C-17),55. 0(C-18),73. 7(C-19),43. 0
(C-20),27.2(C-21),38. 3(C-22),29. 2(C-23),16. 6
(C-24),17.0(C-25),19.3 (C-26), 24.8 (C-27),
178.6(C-28),27.1(C-29),17.7(C-30); Glc:95. 8
(C-1),73.9(C-2),78.6(C-3),71.2(C-4),78.3(C-

5),62.5(C-6), LA LGS ek IE " — 80, Hok
EALE Y 9 HRIFLTE
2.2.10 44 10 é’J %% E WOk K,

m. p. 210~213°C, R FREEM S Ay 2 BH % , Molish &
;22 BEPE 4 s 2 G Y RT R Sh BER R G .
fiie & A% wE Ak Pk B4R 40 F ' HNMR (600 MHz,
CD;0D):7.97(2 H.d.J=9.0 Hz,H-2" ,6').7.39
(1 H,d,J=15.0 Hz,p-OH-CirH-3"),7. 30(2 H,d.
p-OH-CinH-6",8"),6.81(2 H,d.,J=9.0 Hz,H-3",
5,6.79(2 H.d.,J =8.4 Hz, p-OH-CinH-5",9"),
6.31(1 H,s,H-8),6.13(1 H,s,H-6),5.23(1 H,
d,J=7.2 Hz.,glcH-1),6.06(1 H,d,J =14 Hz, p-
OH-CirH-2") ,” CNMR (150 MHz, CD;0D) ; 159. 4
(C-2),135.2(C-3),179.5(C-4),163. 0(C-5),100. 0
(C-6),165.9(C-7),94.8(C-8),158.4(C-9),105.6
(C-10),122.7(C-1"),132.2(C-2"),116.8 (C-3"),
161.2(C-4"),116.8(C-5"),132.2(C-6"),104. 0(gl-
cC-1),75.7(C-2),75.8(C-3),71. 7(C-4),78. 0(C-
5), 64.3(C-6), 168.8 (p-OH-CinC-1"), 114. 7 (C-
2"),146.5(C-3"),127.1(C-4"),131.2(C-5"),116.0
(C-6"),161.2(C-7"), 116.0 (C-8"), 131. 2 (C-9"),

PLEBOHE 5 Scmkt Rl — B s E G 10
BEMHE A,

22211 A& 1 wEHizE HEHXEK

m. p. 221~223°C , Licbermann-Burchard /& i FH 4 ,
PR ZAG YT RE N =i R SRR A Y. R
K S 98 %088 0 F . HNMR (600 MHz, CD,0D) .
0.77(3 Hys),0.80(3 H,s),0.92(3 H,d,J=6.6
Hz).1.00(6 H,br.s),1.19(3 H,s),1.32(3 H,s),
2.51(1 H,s,18-H),2.90(1 H,m,3-H),5.31(1 H,
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m,12-H),5.32(1 H,m , gleH-1),"” CNMR (150
MHz,CD;OD) :48. 2(C-1),69. 5(C-2),84. 6 (C-3),
39.2(C-4),56.7(C-5),19. 7(C-6),34. 1(C-7),41. 3
(C-8),48.7(C-9),40.5(C-10),24.7(C-11),129. 5
(C-12),139.7(C-13),42.9 (C-14),29. 6 (C-15),
26.5(C-16),48.5(C-17),55. 0(C-18),73. 6 (C-19),
42.7(C-20),27.2(C-21),38.3(C-22),29. 3(C-23),
17.5(C-24),17. 7(C-25) ,17. 2(C-26) , 24. 8(C-27) ,
178.5(C-28),27.1(C-29),16.6 (C-30); Glc:95.8
(C-1),73.9(C-2),78.3(C-3),71.2(C-4),78.6(C-
5),62.5(C-6), LA I HH 5 3wk i — 2, il
EEY 11 NPT,

2.2.12 &4 12 g ML E B AKRK,
m. p. 175~177°C , £8 2 B ¥ )2 1y BH 14 , Molish &2
FRAE 3275 mTRE b BT 2R L5 1. ik A% G 3
PREPEU T . HNMR (600 MHz, DMSO-d;) : 12. 38
(1 H,br. s,5-OH),8.02(2 H,d,J=8.7 Hz,H-3',
H-5'),6.87(2 H.d,J=8.7 Hz,H-2",H-6").,6. 40
(1 H,s.H-6),6.17(1 H,s,H-8),5.44(1 H,d,J =
7.2 Hz, gleH-1),"” CNMR (150 MHz, DMSO-d;)
177.3(C-4),165.0(C-7),161.2(C-5), 159. 9 (C-
4'),156.5(C-2),156.1(C-9),133.2(C-3),130.8
(C-2"),130.8(C-6"),120.9(C-1"), 115. 1 (C-3"),
115.1¢(C-5"),103. 7(C-10),99. 0(C-6),93. 8(C-8) ;
Gle:101.0(C-1),77.5(C-5),76.4(C-3), 74. 2 (C-
2),69.9(C-4),60.9(C-6), LA I ¥ 5 3cmk™ 7
B =B R — L e 12 hE R
YT,

2.2.13 fb &4 13 A ML E  HAKRK,
m. p. 188~190°C, R FREE M A &2 BH % , Molish &
N BAE SR W] B B R AL A Y. Ik E
i R B 0 F . HNMR (600 MH,, DMSO-d;) -
12.54(1 H,br.s,5-OH),7.58(2 H, m, H-2", H-
6'),6.84(1 H,d,J=9.0 Hz,H-5"),6.38(1 H,s,
H-8),6.19(1 H,s,H-6),5.46(2 H,d,J=7.2 Hz,
gleH-1) ,¥ CNMR (150 MHz,DMSO-d;):177. 4 (C-
4),164.2(C-7),161. 2(C-5),156. 3(C-2),156. 1(C-
9),148.5(C-4"),144.8(C-3"),133.3(C-3),121.6
(C-6"),121.1(C-1"),116.2(C-5"), 115.2 (C-2"),
103.8(C-10), 98.7(C-6),93.5(C-8); Glc:100.9
(C-1),77.5(C-5),76.5(C-3),74.1(C-2),69. 9(C-

4),61.00C-6), LA #IE 5 SClks ™ il iy S
R BE — 80, S E A Y 13 S

3 9 i

AR S 6t e 2 B B ) 2 R 2 TR A OGRS 43 R AT
TR RGBT T 13 MEaY s
o, Hpfb A 2~5.10 12 B R N IZE Y
ooy AR R, 6T S B0 0 AR G 3 PR T
TEIEFEHETT .
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