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Chemical constituents from Viola y edoensis

XU Jin-zhong, ZEN G Sham-shan, QU Hat bin
( College of Pharmaceutical Science, Zhejiang University, Hangzhou 310058, China)

Abstract: Objective T o study the chemical constituents of Viola yedoensis. Methods Solvent extrae
tion, resin chromatography, silica gel column chromatography, and reverse phase preparative HPLC had
been used in the isolation and separation of compounds from V. yedoensis. Based on the spectral data of
MS and NMR, their structures were determined Results Seven compounds were isolated and identified:
aurantiamide acetate (1), aurantiamide ( 2), chrysoeriol (3), loliolide (4), isololiolide (5), acacetin-70-
B-D-glucoside (6), and acacetin-7 O-B-D-apiosyk( 1 2)-B-D-glucoside (7). Conclusion Except compound
4, others are reported from the plants of Viola L. for the first time, and this is the first report for com-
pound 7 as a natural product.
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Viola  H-7), 4 20(1H, m, H-4), 4 01 (1H, dd, J= 4 5,
yedoensis M akino s s , 11 Hz, H-3), 3. 87(1H, dd, J= 7, 11 Hz, H-3),
e » o 2 98(2H, m, H-10), 2 79 (2H, m, H-11), 1. 97
(3H,s,H-1) "“GNMR(125 MHz, DMSO-ds) &
171 2( G-6), 170. 3(G-2), 166 1(G9), 138 3( G-
(24 : 1),138 0(G-1"),134. 1(G1),131. 3(G4), 129 1
75% 7 , (G3,5,3" 5%, 128 2( G-2" 6™), 128 1( G2,
(1) 6),128 0(G3,5),127.4(G2,6), 126. 2( G4,
(2) (3) (loliolide, 4) 4™ 64 6(G3), 54.9(G7), 49 1(G-4), 37. 2( G
(isololiolide, 5) ~70-BD- 10),36. 6( G-11), 20 6( G-1)
(6) -720-BD- ~(17 28D (ol , 1
(7) 4 2: ,ESEMS m/z: 403[ M +
, 7 H]", NMR CaosH2N20s;
'"H-NMR (500 MHz, DMSO-ds) & 8 56( 1H, d, J=
1 8 5Hz,H-6),7 97(1H, d, J= 8. 5 Hz, H-3), 7. 80
Bruker AV III—500M (Bruker  (2H, t, J= 7Hz H2.,6), 751 (1H, t, J=
BioSpin ), Finnigan LCQ Daca XP 7 0Hz,H4),7 44(2H,t,J=7.5Hz B3 .,5),
(Thermo Fisher ), ( 7 31(2H,d, J= 7 0 Hz, -2',6'), 7. 24(2H, m, H-
), AB-8 3,5),7. 21(2H, m, H-2",6"),7. 16( 2H, m, H-3""

, Zorbax SB-Cis(21 2 mm X 250

mm, 7 Hm)

Viola yedoensis Makino,

2
2 kg, 75% 2
, 1. 5h, , 400
mL ,
3, AB-8
, 1~ 7
3
1: , ESEMS m/z: 443[ M -
H], NMR C27 Has N204;

"H-NMR( 500 MHz, DMSO-ds) & 8. 55(1H, d, J=
8 0 Hz, H-8), 8 17(1H, d, J= 8 5 Hz, H-5), 7. 80
(2H, d, J= 7.5Hz B2 ,6), 7 51 (1H, t, J=
75Hz H-4),7 44(2H,t, J= 7. 5 Hz, BH-3,5),
7.31(2H,d,J= 7. 5Hz, H-2',6'),7. 25(2H, m, H-
3,5),7 23(2H, m, H-2", 6", 7. 22(2H , m, H-3",
5,7 16(2H, d,J=7 Hz, H-4, 4", 4 67( 1H, m,

57,7 14(1H,m,H-4"), 7 12( 1H, m, H-4"), 4 68
(1H,m, H-5), 3 90( IH, m, H-2) , 3. 30( 1H, m, H-
1),329(1H, d, J= 6. 0Hz H-1), 3. 03 ( 1H, dd,
J= 13.5,4.5 Hz, H-8), 2 95(1H, dd, J= 135,
4 5Hz, H-8), 2.86( 1H, dd, J= 135, 6 0 Hz,
H-9), 267 (1H, dd, J= 135, 8.0 Hz, H-9)

"G-NMR( 125 MHz, DMSO-ds) & 170 9 ( G-4),
166 1(G7), 139. 0( G-17), 138 3(G-1), 134 1 (G
1),131 2(G4),129 1(G-2, 6,2 6™,128 1(G
3,5), 128 0(G3,5,3" 5%, 127.3(G2,6),
126 1(G-4), 125 8(G-4"), 62 2(G-1), 54 8( G5),

52.5(G-2),37. 2(G8), 36 6(G9), 2
1 , 2
3: , ESEMS m/z: 299 M -
H] , NMR CisH 12 Os;

"H-NMR(500 MH z, DMSO-ds) & 12 94(2H, s, 5
OH,4-0H),7 53(1H,d, J= 2 0 Hz, B-2), 7. 51
(1H, d, J= 8 5Hz, H-6), 6 90 (1H, d, J=
8 5Hz,H-5),6 77(1H, s, H-3) ,6. 36( 1H, d, J=
1L 5Hz,H-8),6 06(1H, d, J= 1. 5 Hz, H-6), 3 88
(3H, s, 3-0CHs) "“G-NMR(125 MH z DMSO-
de) & 181 1( G-4),163 1(G-2), 161. 3(G-5),157. 6
(G-7), 151 4(G3), 148 2(G4), 121 1 (G1),
120 3(G-6),115 9(G5), 110 1(G2), 102 7(G
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3), 102. 4( G-10), 99. 6( G-6) , 94 5(G-8), 55 9( 3-
OCH3) 7 \

4: , ESEMS m/z: 197[ M +
H], NMR Ci1 H1603;
'"HENMR(500 MHz, DMSO-ds) & 5 78( 1H, s, H-
7),4 08(1H, t, J= 3 0 Hz, H-3), 2. 28( 1H, dd,
J=11,3 0Hz, H-4),1 87(1H,dd, J= 14,2. 5 Hz,
H-2),1 67(3H, s, H-11), L 63( 1H, dd, J= 13. 5,
4 0Hz H4), 143 (1H, dd, J= 14.0, 3. 5 Hz,
H-2),1.38(3H, s, H9), 120 (3H, s, H-10)
“GNMR (125 MHz DMSO-ds) & 183. 1( G-8),
171 1(G-6), 112 1(G7), 86 5( G5), 64 9( G3)
46 6(G-2),45 3(G4), 35 7(G1), 30 4(G10)
26 8(G-11),26. 2( G-9) "

4 (loliolide)

5: , ESEMS m/z:: 197[ M +
H]", NMR Ci1H1603;
'"HENMR(500 MHz, DMSO-ds) & 5 81( 1H, s, H-
7),3.98(1H, m, H-3), 2 34( 1H, ddd, J= 11. 5,
20,4 0Hz H4), 1. 8(1H, ddd, J= 12 5, 4. 0,
20HzH-2), 1 51(3H, s, H-11), L. 27( 1H, t, ] =
12 0 Hz, H-4), 1 22(3H, s, H-10), 1 20( 3H, s, H-
9),1 16(1H,t,J= 12 0Hz H-2) “G-NMR(125
MHz, DM SO-ds) 6: 181 6( G-8) , 170 8(G-6), 112. 2
(G-7),86 3(G5), 62 9(G3),49. 6(G2), 47 8( G
4),34.6(G1),29. 6(G10), 25 2(G11), 24 6( &

)

B

9) s 5  loliolide
(1isololiolide)
6: , ESEMS m/z: 891[ 2M -
H] , NMR C22H22010;

"HENMR(500 MHz, DMSO-do) & 12 93(1H, s, 5
OH),8 07(2H, d,J= 90 Hz, -2 ,6), 7 13( 2H,
d, J= 9.0Hz H3,5), 6 97(1H, s, H-3), 6. 86
(1H,d,J= 2 0 Hz, H-8),6 46( 1H,d, J= 2. 0 Hz,
H-6),5 08(1H,d, J= 7. 5Hz, H-1"),3. 87(3H, s,
4-0CH3),3 1~ 3 7( ) “GNMR(125
MHz, DM SO-ds) & 182 1( G-4) , 163 8((-2), 163. 0
(G7), 162 5(G4), 161. 1 (G5), 156 9( G9),
128 5(G2,6), 1227(G1), 114 7(G3, 5),
105 4(G-10),103 8(G-3),99. 9(G1"), 99. 5( G-6)
94 9(G-8),77.2(G5),76 4(G3), 73 1(G2),

)

69. 5(G-4"), 60 6(G6),55 6(4-0CH3)

[9] , 6
-FOED-
7: , ESEMS m/z: 57T7[ M -
H]’ , NMR C27H 30 O14;

'"H-NMR (500 MH z, DMSO-ds) & 12 94( 1H, s, 5
OH),8 07(2H.,d, J=9. 0 Hz, H-2,6),7. 13(2H,
d,J= 8 5Hz H-3,5), 6 97(1H, s, H-3), 6 84
(1H,d, J= 2 0 Hz, H-8),6. 44(1H, d, J= 2 0 Hz,
H-6),5.35(1H,d, J= 1. 0 Hz, H-1"), 5 18(1H, d,
J=75Hz H-1),3 87(3H, s, 4~0CH3), 3 1~
39 ) “G-NMR( 125 MHz, DMSO- do)
6:182. 0( G-4), 163 8( G-2), 162 7( G-7), 1621 4( -
4e), 16110 ( G-5), 15619( G-9), 1281 4( G-2c, &),
1221 6( G-1c), 1141 5( G-3c, 5¢), 1081 6( G-1 ), 1051 5
(G-10), 1031 7( G-3), 991 3( G-6), 981 0 (G-1d) , 941 8
(G-8), 791 2(G-3 ), 761 9( G-5d), 761 6( G-2d), 761 0
(G-30),7516(G-2),7319(G4 ), 69 7( G-4d), 641 1

(G-5), 601 4(C-6l), 551 5(4e-OCH3) 7
-BD "GNMR 6
, -BD "GNMR
tor 7 -1 GBI
(ly2y-BD- .
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