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Chemical constituents from Viola tianshanica

QIN Yan, WU Yi-qing, YIN Cheng-le, CHENG Zhi-hong
Department of Pharmacognosy, School of Pharmacy, Fudan University, Shanghai 201203, China

Abstract: Objective To investigate the chemical constituents from the whole plant of Viola tianshanica. Methods The chemical
constituents were isolated and purified by column chromatography over silica gel and Sephadex LH-20 columns, as well as on the
semi-preparative HPLC. The structures of the isolates were identified by various spectroscopic methods. Results Thirteen compounds
were isolated and their structures were identified as adenosine (1), uridine (2), 2, 2'-dibenzothiazolyl disulfide (3), a-methyl linoleate
(4), glycerol 1-linoleate (5), glycerol 1, 2-dilinoleate (6), glycerol 1, 3-dilinoleate (7), gingerglycolipid A (8), 1-O-B-D-
galactopyranosyl glycerol 2, 3-dilinoleate (9), (25, 3S, 4R, 11E)-2-[(2R)-2-hydroxytetracosanoylamino]-11-octadecene-1, 3, 4-triol
(10), 9-hydroxy-4-megastigmen-3-one (11), B-sitosterol (12), and daucosterol (13). Conclusion Compounds 2—11 are isolated from
the plants of Viola L. for the first time, and compound 1 is isolated from the plant for the first time.
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RINE AR (Violaceae) ¢ JRIEYIR
5 3E Viola tianshanica Maxim. [ T4, 1
Lo AT X, 3R e U 3L p s X K
WIVE A 255848/ T V. yedoensis Makino [#4%H
o HLHAEMEERI DI, T SRR
ZIEIKE L MRS Mg MR 28 T I ST
RIS IR L 25 P 245 B A 27 B i o
Do SCHRFRIE R L B U B A W e i 4 P
PUAEP B SEAE R B B B
R, AR ERE B R A TRE—

i BEA: 2014-07-21
EEUH: HEKAKRREEST RIE (81473421

WAL gy, TF A HAE A S T AR it
B, AHIETOR R B BT 88 K R L S AT A 5
AT, LA L] 70% CBESE R (P AT g |

TSR SR AIE T BB v L2045 13 MEE4), 4351
g M MREF Cadenosine, 1)+ R W IE A2 W &% 1
(uridine, 2). 2, 2-_fAC Kb mem: (2, 2-
dibenzothiazolyl disulfide, 3 ). o- M ik 8 1 fis
(a-methyl linoleate, 4)+ o~V KPR B H e (glycerol
1-linoleate, 5). 1, 2- VKR H aliliE (glycerol 1,
2-dilinoleate, 6). 1,3- 3V JBRERH e (glycerol 1,
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3-dilinoleate, 7). ZHE A (gingerglycolipid A, 8)+
2, 3- R H hEg-1-0-p-D-2EFLBEE (1-0-B-D-
galactopyranosyl glycerol 2, 3-dilinoleate, 9). (25, 35,
4R, 11F)-2-[(2R)-2-hydroxytetracosanoylamino]-11-
octadecene-1, 3, 4-triol C 10 ) .
megastigmen-3-one (11). B-#{{ ¥ (B-sitosterol,
12). % MF (daucosterol, 13). &4 2~11
HHERONES BTy B R, S hE Ik
Mz Yo A3 2.
1 XFES5HH

Autopol VI BUJiEJeAY (EEEIE KA A D;
EasySep—1010 24~ il £ yAH (i 43 C gl i oy
M ARAT AT #4418 Pronto SIL C g £
(250 mm X 10 mm, 10 pm); Bruker DRX 400 F1 600
MHz #Z G54 (48 E Bruker 2 7)); Agilent
SLG1946D %! Jtif{% (3 [H Agilent 23 7)) ; Shimadzu
QP2010 Ultra 284 GC-MS 1% ( HZ Shimadzu A w));
FECIERER H (55 B0 1)) Sephadex LH-20
IR PR (B8t Pharmacia A #]D; SOAHAE ik
RO CHA YMC 24 w]); #2015 HGF,sq
B 2RSS AR S| ) (i 2l LA (0 1%
aff i I 258 A i R A 7D A ulik s
il BEIR ClE IE T RESEGR O 2 M 4l

RIS Toprsd b b @ KA R AR, 285
KEF 2y e R 24 2 Bt SRR AR LD R 9 5 4 0 O
SRR R RILNESE Viola tianshanica Maxim. )
THRAEL, FRAS (201206TSIC) fRAF 5 H K22
P W E
2 REENE

TR A 20 kg, TG 70% 1
AR 3 I, BRI 4 h, BIFIEM, IR G 1
SR 2100 go BT IE AR KRS, WKILHfA
JhE. R SBEANE T REAEICEOR, 2 15 A
BEAEIY) 80 g IR LBRAEHY) 280 g AIIE T HEAE
1) 300 go HOCAMBEAE DY) (80 ) Lt (13,
AR £75 (1:0.50 21,201,102 1.5 ¢
o200 10 1) BREEBERE, e ikl ~ &0
R3] 7 AN b 403 3~5 SRERFE
i ) Sephadex LH-20 #EBAT (038 [ 5270 Bg 4lifb 13
Ftb &M 3 (10mg). 5 (15mg). 6 (5mg). 7 (5
mg). 12 (50 mg) 113 (200 mg). HUEHR LHEEAE
Y (280 @) SEfcAtant, & he-FmE (1
0. 100 1. 503 1. 20 1. 10: 1) BRAFVERE, I

9-hydroxy-4-

o AU FEE (50 0 1. 20 0 1) EE RERER
HEil & Sephadex LH-20 #4043 25 alifb £
FMELA 1 (15 mg). 2 (20 mg). 4 (8 mg). 10
(30mg) A 11 (13 mg). “HHFH-FEE (10 1D
oy 48 2 RARRE AT % 2 B 259 9 (50
mg). IF W& R IE &, /K- & (100 :
0. 80 :20. 60 : 40, 40 : 60. 20 : 80. 0 : 100) Kf
FEVEE, K-8 (40 60D Hr4 R B REIEE
il Sephadex LH-20 A3 (8 i3 A1 Y- il 5 W AH (2 1% 48
HAFEIEY) 8 (20 mg),
3 HFHEE

&) 1: AR K. ESI-MS m/z: 268 [M-+H]',
290 [M+Na]*. 'H-NMR (400 MHz, DMSO-ds) o:
8.36 (1H, s, H-2), 8.15 (1H, s, H-8), 7.38 (2H, s,
-NH,), 5.88 (1H, d, J = 6.2 Hz, H-1"), 4.62 (1H, dd,
J=113, 6.1 Hz, H-2"), 4.15 (1H, dd, J = 7.6, 4.6 Hz,
H-3'), 3.97 (1H, brs, H-4"), 3.68 (1H, m, H-5'a), 3.71
(1H, m, H-5'b), 5.23 (1H, d, J = 4.5 Hz, 3'-OH);
BC-NMR (100 MHz, DMSO-dq) &: 152.8 (C-2), 149.5
(C-4), 119.8 (C-5), 156.6 (C-6), 140.4 (C-8), 88.3
(C-1"), 73.9 (C-2"), 71.1 (C-3'), 86.4 (C-4), 62.1
(C-5". LA 3t b5 scmkdions — 50", s a
1 4B

&4 2: FIOK K . ESI-MS m/z: 245 [M+H]',
267 [M+Na]'. 'H-NMR (400 MHz, DMSO-d) 6
5.65 (1H, d, J= 8.1 Hz, H-5), 7.88 (1H, d, J= 8.1 Hz,
H-6), 5.31 (1H, m, -OH), 5.12 (2H, m, -OH), 5.77
(1H, d, J = 5.4 Hz, H-1"), 401 (1H, dd, J = 6.0, 4.8
Hz, H-2), 3.96 (1H, dd, J = 4.8, 4.2 Hz, H-3"), 3.84
(1H, m, H-4"), 3.61 (1H, m, H-5'a), 3.55 (1H, m,
H-5'b); "C-NMR (100 MHz, DMSO-d¢) 6: 151.2
(C-2), 163.5 (C-4), 102.2 (C-5), 1412 (C-6), 88.1
(C-1"), 73.9 (C-2"), 70.3 (C-3"), 85.3 (C-4'), 61.3
(C-5")o LA_EHed 5 Scikaiis— 5, s e e s
2 K IRUERERZHERZAT o

WY 3. Totafsdn (G- . ESI-MS m/z:
333 [M+H]". 'H-NMR (400 MHz, CDCl3) d: 7.97
(2H, d, J = 8.2 Hz, H-5), 7.49 (2H, t, J = 7.7 Hz, H-6),
7.38 (2H, t, J = 7.1 Hz, H-7), 7.80 (2H, d, J = 8.0 Hz,
H-8); "C-NMR (100 MHz, CDCl3) d: 167.9 (C-2),
154.6 (C-4), 122.7 (C-5), 126.6 (C-6), 125.3 (C-7),
121.3 (C-8), 136.1 (C-9). LA b4k 5 3Cimk g —
U, W EAL S 3 O 2, 2- AR IR IR IE N
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& 4: B OHARY) . EI-MS m/z: 292 [M]',
149, 135, 121, 108, 95, 79, 67, 55. 'H-NMR (600
MHz, CDCLy) §: 2.31 (3H, t, J = 6.0 Hz, H-2), 1.62
(2H, m, H-3), 1.25~1.35 (ESKHE 1%, m,
H-4~7), 2.09 (4H, m, H-8, 17), 5.41 (6H, m, H-9, 10,
12, 13, 15, 16), 2.81 (4H, m, H-11, 14), 0.99 (3H, t,
J = 6.0 Hz, H-18), 3.67 (3H, s, -OCH;); "C-NMR
(150 MHz, CDCl3) 6: 174.3 (C-1), 34.1 (C-2), 25.0
(C-3), 29.1~30.2 (C-4~7), 27.2 (C-8), 130.2 (C-9),
127.1 (C-10), 25.6 (C-11), 128.3 (C-12, 13), 25.5
(C-14), 127.7 (C-15), 132.0 (C-16), 20.6 (C-17), 14.3
(C-18), 51.4 (-OCH3). LL_b¥¥ 5 Srihiis —=0,
WS B AY) 4 0 o-TERRIR G -

AW 5: RO . ESI-MS m/z: 353 [M+
H]", 375 [M+Na]". 'H-NMR (600 MHz, CDCl;) &:
420 (1H, dd, J = 11.6, 4.8 Hz, H-1a), 4.19 (1H, dd,
J=11.6, 6.4 Hz, H-1b), 3.90 (1H, m, H-2), 3.71 (1H,
dd, J=11.2, 4.0 Hz, H-3a), 3.61 (1H, dd, J=11.2, 5.2
Hz, H-3b), 2.36 (2H, t, J = 7.2 Hz, H-2'), 2.03 (4H, q,
J=6.8 Hz, H-8', 17), 5.36 (6H, m, H-9', 10", 12’, 13,
15, 16"), 2.72 (4H, t, J = 6.0 Hz, H-11", 14"), 1.23~
1.67 (E&KEMRIE, m, H-3'~7), 0.88 BH, t, J =
6.8 Hz, H-18"); "C-NMR (150 MHz, CDCl;) ¢: 65.1
(C-1), 712 (C-2), 68.6 (C-3), 1742 (C-1'), 34.1
(C-2"), 24.9 (C-3"), 29.2~29.7 (C-4'~7"), 27.2 (C-8),
1302 (C-9), 127.1 (C-10"), 25.6 (C-11"), 1283
(C-12'), 1282 (C-13"), 25.5 (C-14"), 127.8 (C-15"),
132.0 (C-16"), 20.6 (C-17"), 14.3 (C-18"). LA L%l 5
SCHRARIE — 5, WA A 58 o T RRIR R
Hhlg.

tEY 6: kA, ESI-MS m/z: 637 [M+
Na]". 'H-NMR (400 MHz, CDCl) d: 3.73 (2H, d, J =
4.5 Hz, H-1), 5.30 (1H, m, H-2), 4.32 (1H, dd, J =
11.9, 4.5 Hz, H-3a), 4.24 (1H, dd, J = 11.0, 4.8 Hz,
H-3b), 2.30 (2H, t, J = 8.1 Hz, H-2), 2.32 QH, t, J =
8.1 Hz, H-2"), 1.61 (4H, m, H-3’, 3""), 1.32 (m, H-4'~
7', 4"~7"), 2.07 (4H, t, J = 7.2 Hz, H-8', 8"), 5.35
(8H, m, H-9, 10/, 12', 13, 9", 10", 12", 13"), 2.80
(8H, t, J = 6.0 Hz, H-11, 14’, 11", 14"), 5.40 (4H, m,
H-15", 16", 15", 16""), 2.08 (4H, t, J = 7.2 Hz, H-17',
17", 0.93 (3H, t, J = 7.0 Hz, H-18'), 0.88 (3H, t, J =
7.0 Hz, H-18"); "“C-NMR (100 MHz, CDCl3) &: 62.0
(C-1), 72.1 (C-2), 61.5 (C-3), 173.8 (C-1'), 173.4

(C-1), 34.1 (C-2), 34.3 (C-2"), 249 (C-3', 3"),
29.2~29.7 (C-4'~7', 4"~17"), 27.2 (C-8', 8"), 130.2
(C-9',9"), 127.1 (C-10', 10"), 25.6 (C-11', 11""), 128.3
(C-12', 12"), 128.2 (C-13', 13"), 25.5 (C-14', 14"),
127.7 (C-15', 15"), 131.9 (C-16', 16"), 20.5 (C-17',
17"), 14.3 (C-18"), 14.1 (C-18"). VLI %¥is L5 Sk
S, s A 6 4 1, 2- T RRIR H i

& 7. Ak A. ESI-MS m/z: 637 [M+
Na]". "H-NMR (400 MHz, CDCls) §: 4.14~4.18 (4H,
m, H-1, 3), 5.35 (1H, m, H-2), 2.30 (2H, t, J=7.5 Hz,
H-2'), 2.32 (2H, t, J = 7.5 Hz, H-2"), 1.60 (4H, m,
H-3', 3"), 1.32 (E&KENENA, m, H-4'~7', 4"~
7"), 2.07 (4H, t, J = 7.0 Hz, H-8', 8"), 5.38 (12H, m,
H-9', 10, 12/, 13', 15, 16/, 9", 10", 12", 13", 15",
16", 2.81 (8H, t, J = 6.0 Hz, H-11", 14', 11", 14"),
2.08 (4H, t, J = 7.5 Hz, H-17", 17"), 0.94 3H, t, J =
7.5 Hz, H-18'), 0.88 (3H, t, J = 6.7 Hz, H-18");
BC-NMR (100 MHz, CDCly) d: 65.1 (C-1, 3), 68.4
(C-2), 174.0 (C-1"), 173.9 (C-1"), 34.1 (C-2', 2"), 24.8
(C-3', 3"), 29.0~29.7 (C-4'~7', 4'~7"), 27.2 (C-8/,
8"), 130.2 (C-9', 9), 127.1 (C-10', 10", 25.6 (C-11,
117), 128.3 (C-12', 13", 12", 13"), 25.5 (C-14', 14"),
127.8 (C-15', 15"), 132.0 (C-16/, 16"), 20.6 (C-17',
17"), 14.3 (C-18"), 14.1 (C-18"). LA ¥ 5 3cikik
U, W B AL T O 1, 3- I RRIR H s

&4 8: AR K - ESI-MS m/z: 677 [M+H] .
'H-NMR (400 MHz, CsDsN) 6: 4.31~4.67 (14H, m,
H-2, 2"~6", 1""~6""), 4.15 (2H, d, J = 6.8 Hz, H-3),
2.32 (2H, t, J = 7.5 Hz, H-2'), 1.68 (2H, m, H-3"), 1.21
(ESKEENEA, m, H-4'~7"), 2.08 2H, m, H-8',
17), 5.58 (6H, m, H-9', 10', 12', 13’, 15', 16'), 2.91
(4H, dd, J = 5.5, 5.5 Hz, H-11", 14"), 0.93 3H, t, J =
7.6 Hz, H-18'), 4.77 (1H, d, J = 7.0 Hz, H-1");
BC.NMR (100 MHz, CsDsN) &: 72.6 (C-1), 69.5
(C-2), 67.1 (C-3), 174.1 (C-1), 34.7 (C-2'), 25.7
(C-3"), 29.8~30.3 (C-4'~7), 27.9 (C-8), 131.1
(C-9"), 128.0 (C-10"), 26.5 (C-11"), 129.2 (C-12', 13"),
263 (C-14'), 128.6 (C-15"), 132.6 (C-16), 21.3
(C-17"), 14.9 (C-18"), 106.1 (C-1"), 73.2 (C-2"), 75.6
(C-3"), 70.4 (C-4"), 75.0 (C-5"), 68.7 (C-6"), 101.6
(C-1"), 71.1 (C-2""), 72.1 (C-3""), 71.4 (C-4""), 72.9
(C-5"), 62.9 (C-6""). LA EX¥ 5 Scikdis—a,
LAY 8RR A
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WEY 9: WA AMARY), 10%50 - £ B Nk
Bk, ESI-MS m/z: 797 [M+Na]’, 813 [M+
K]". '"H-NMR (600 MHz, CDCl;) 6: 3.98 (1H, dd, J =
11.0, 5.5 Hz, H-1a), 3.74 (1H, dd, J = 11.0, 5.5 Hz,
H-1b), 5.28 (1H, m, H-2), 4.39 (1H, dd, J = 12.5, 3.0
Hz, H-3a), 4.20 (1H, dd, J = 12.5, 3.0 Hz, H-3b), 4.23
(1H, d, J = 7.0 Hz, H-1'), 3.64 (1H, dd, J = 9.5, 7.0
Hz, H-2'), 3.53 (1H, dd, J = 9.5, 3.5 Hz, H-3), 3.82
(1H, dd, J = 3.5, 0.5 Hz, H-4), 3.58 (1H, dd, J = 5.5,
6.5 Hz, H-5"), 3.76 (1H, dd, J = 11.5, 6.6 Hz, H-6'a),
3.69 (1H, dd, J = 11.5, 5.5 Hz, H-6'b), 2.30 2H, t, J =
7.5 Hz, H-2"), 2.32 (2H, t, J = 7.5 Hz, H-2""), 1.60
(4H, m, H-3", 3", 1.32 (16H, m, H-4"~7", 4""~7""),
2.07 (4H, t, J = 7.0 Hz, H-8", 8'""), 5.35 (8H, m, H-9",
107,12, 13", 9", 10", 12, 13", 2.80 (8H, t, J = 6.0
Hz, H-117, 14", 11", 14", 5.40 (4H, m, H-15", 16",
15", 16", 2.08 (4H, t, J = 7.0 Hz, H-17", 17", 0.96
(6H, t,J=17.0 Hz, H-18", 18""); "*C-NMR (150 MHz,
CDCl;) &: 62.9 (C-1), 70.1 (C-2), 68.1 (C-3), 104.0
(C-1), 712 (C-2"), 73.4 (C-3"), 69.1 (C-4'), 74.5
(C-5"), 61.9 (C-6"), 173.8 (C-1"), 173.4 (C-1""), 34.1
(C-2"), 342 (C-2"), 24.9 (C-3", 3"), 29.1~29.6
(C-4"~7", 4"~7"), 272 (C-8", 8'"), 130.2 (C-9”,
9, 127.1 (C-10", 10™), 25.6 (C-11", 11""), 128.3
(C-127, 12" 128.2 (C-13", 13"™), 25.5 (C-14", 14™),
127.7 (C-15", 15"), 131.9 (C-16", 16"), 20.5
(C-17", 17", 14.7 (C-18", 18", LA F%#i 5 3k
il S, WA 9 2, 3- WK H
WEE-1-0-p-D-F-FLBE T .

&Y 10: AEBAE, [o]p +7.1° (c 0.24,
pyridine). ESI-MS m/z: 681 [M—H] . 'H-NMR (400
MHz, CsDsN) ¢: 4.51 (1H, m, H-1a), 4.45 (1H, m,
H-1b), 5.16 (1H, dq, J = 9.1, 4.6 Hz, H-2), 4.35 (1H,
m, H-3), 4.30 (1H, m, H-4), 2.13~2.31 (4H, m, H-5,
3%, 1.67~1.85 (4H, m, H-6, 4"), 1.25 (m, H-7~9,
14~17, 5'~23"), 1.93~2.07 (6H, m, H-10, 13, 3"),
5.54 (2H, m, H-11, 12), 0.88 (6H, d, J = 6.7 Hz, H-18,
24", 4.63 (1H, dd, J = 7.7, 3.7 Hz, H-2"), 8.59 (1H, d,
J = 8.8 Hz, -NH); "C-NMR (100 MHz, CD;0D) §:
62.0 (C-1), 53.0 (C-2), 76.9 (C-3), 72.9 (C-4), 33.8
(C-5), 26.8 (C-6), 29.5~29.6 (C-7~9, 14, 15, 5'~
21'), 33.0 (C-10), 130.7 (C-11), 130.8 (C-12), 33.3
(C-13), 32.2 (C-16, 22'), 23.0 (C-17, 23'), 14.3 (C-18,

24, 1753 (C-1"), 72.5 (C-2'), 35.7 (C-3"), 25.8
(C-4'yo Lh %l 5 Scikaon —51, #s et i
10 4 (28, 38, 4R, 11E)-2-[(2R)-2-hydroxytetracosan-
oylamino]-11- octadecene-1, 3, 4-triol.

Y 1 TEEaHRY). ESI-MS m/z: 211 [M+
H]", 421 [2M+H]", 443 [2M+Na]". 'H-NMR (400
MHz, CD;OD) ¢: 2.46 (1H, d, J = 17.4 Hz, H-2a),
1.98 (1H, m, H-2b), 5.83 (1H, s, H-4), 1.97 (1H, m,
H-6), 1.60 (2H, m, H-7), 1.56 (2H, m, H-8), 3.69 (1H,
m, H-9), 1.18 (3H, d, J = 6.2 Hz, H-10), 1.11 (3H, s,
H-11), 1.04 (3H, s, H-12), 2.03 (3H, s, H-13);
BC-NMR (100 MHz, CD;OD) &: 37.3 (C-1), 48.0
(C-2), 202.3 (C-3), 125.4 (C-4), 169.8 (C-5), 52.4
(C-6), 27.3 (C-7), 39.8 (C-8), 68.6 (C-9), 23.6 (C-10),
29.0 (C-11), 27.4 (C-12), 24.9 (C-13). L %3k 5
kR IE S, WS 11 4 9-hydroxy-4-
megastigmen-3-one.

G 12: EEEE (NED. 5 B2 SR
ML, 10%MR- LR W0, JL R EAE 0
1T CERAE) HXmn—3, mEsiay 12
B T

B 13: AMRA. S8 NS L
2, 10%mR- LR w6, REEMBEATH L
) X — 2, WeEEEY) 13 e M.
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