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Chemical constituents of Lysimachia stenosepala var. flavescens

WANG Ying-ying, LIANG Xin, ZHONG Hui-min
College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Qingdao 266042, China

Abstract: Objective To investigate the chemical constituents in Lysimachia stenosepala var. flavescens. Methods Compounds
were isolated by chromatography on silica gel, Sephadex LH-20, and polyamide columns and their structures were identified by
spectral data. Results Twelve compounds were identified as kaempferol (1), quercetin (2), rhamnocitrin (3),
kaempferol-3-O-B-D-glucopyranoside (4), quercetin-3-O-3-D-glucopyranoside (5), kaempferol-3-O-a-L-rhamnopyranosyl-(1—2)-p-D-
glucopyranoside (6), kaempferol-3-O-a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (7), quercetin-3-O-B-D-xylopyranosyl-(1—2)-
O-B-D-glucopyranoside (8), kaempferol-3-O-(2-O-a-L-rhamnopyranosyl-6-O-p-D-xylopyranosyl)-f-D-glucopyranoside (9), B-sitosterol
(10), protoprimulagenin A (11), and B-daucosterol (12). Conclusion Compounds 1—12 are isolated from this plant for the first time
and compounds 8 and 9 are isolated from the plants in Lysimachia L. for the first time.
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oo IR B IR Lysimachia stenosepala Hemsl.
var. flavescens Chen et C. M. Hu A ik % 1t #}
(Primulaceae) B2¥3K)E Lysimachia L. ¥4), 7=+
= SN ) . B RS SE A2 180 Fir,
S TARAEAERE, T E A T AL BRI AR Ay
MUK, TR LA 132 Fb 1 ERAT 17 AR, 4xfE
T Ao BRI BRSO TR AT 2R AR RO
W), ERINL), AT R A
fitds 2 Tk, TFIRGHU. BRIE . 9700 IR,

BV TS E R AV RO =
AR 2y ST, IR E 2R A AE C-3
£, BEREZ P30 miAph. BAE0E. BUhnfrops

UgFSEEA: 2012-02-13

A5 LAAN[R) 344 07 2O BB =R, A Sz I
=Rt AR o BARR] 12 MG, e
HJ 1251 (kaempferol, 1), #t 2 % (quercetin, 2).
AT % (thamnocitrin, 3). 11455-3-0-B-D-
% BT (kaempferol-3-O-B-D-glucopyranoside, 4)
1} Kz #-3-O-B-D-Hii % K 11 (quercetin-3-O-B-D-gluco-
pyranoside, 5). LI Z%8}-3-0-a-L- i 28 17-(1-2)-B-
D-7i% ¥ +H [kaempferol-3-O-a-L-rhamnopyranosyl-
(1—-2)-B-D-glucopyranoside, 6]+ L1ZW}-3-0-a-L-
REF-(1—6)-B-D-F Z W [kaempferol-3-O-a-
L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside, 7]
it B 3R -3-0-B-D- AW 1 -(1—2)-0-B-D- i %44 Bl 1
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[quercetin-3-O-B-D-xylopyranosyl-(1—2)-O-p-D-gluco-
pyranoside, 8] 111 45/}-3-0-(2-0-a-L- i 2= Hi 1 -6-0-
B-D- AW 7 )-B-D- 7 %4 #i Hf  [kaempferol-3-O-(2-O-
a-L-rthamnopyranosyl-6-0-B-D-xylopyranosyl]-p-D-
glucopyranoside, 9] B-753H§lE (pB-sitosterol, 10).
J7kFIE#E A (protoprimulagenin A, 11). B-#H%
NEF (B-daucosterol, 12). L& 1~12 M E RN
R RAB BRI e R, H kG 8.9 4
RN B & 73 245 2.
1 {LE|FIeA

Bruker Avance 500 B i3 4R1C (45 [E Bruker
7)) 653 M Buchi H s il (i (Bt Buchi
AT SGW X—4 B W A C BRSNS
B2 %)) Agilent 5975C Ji %1% . Agilent 1260
Infinity &5 0B AH 354 (G1311C B PY I,
G1329B I [ 2 HEREAS, G1315D AUERAMGIIAS, 56
Agilent A F]); Zonran KP-Cig 034 (150 mm X
4.6 mm, HELZTHRHEARARD . HOEERA
WO TR LI AT B EAL ) 77 Sephadex
LH-20. C-18 Jj Merck 22w/ ih: SRMfE A b3/
HRFE A AT e A TR TR & 19K -3
FHJE-5-E s ipk il (PMP, % [ Sigma-Aldrich 22 #]);
FCAt K FRI2Y A [ oy B 4l

SER T 2= SR SIS BRI 2008 4F 6 AR A
PRI, HEE R 2RI ST 0] I A 5T 5 % e
N R B Lysimachia stenosepala Hemsl.
var. flavescens Chen et C. M. Hu, FRAAF T AL %,
2 RIS NE

SRR HKE 1.5 kg, WITWEE, 1 95%2
BERIFEHEE 3 K, FHK 4h, A0, S8R, Wk
HsInlie £ A o e sk, 43 ZIRARAR M 1.2 Lo Rk
ARSI 73 BT 28 MR TP RGRMOL, 73 ) A g
BEIR OB IE T AR 3 IR, A IFAREOR, UE
IO, WRAG1 B A TR S> (45.0 20 BRIRZ

Ry (28.0 g IE T EEHRy (20.0 g) KB

Ho KSR B> 2 EARRE AT (i e e e B
RWehE & C-18 SARME il A 2L &M 1 (6.2 mg)
2 (6.5mg). 3 (5.5mg). 4 (29mg). 5 (13 mg).
6(12.4mg).7(49mg). 8(16.7mg) 9(21.9 mg).
10 (22 mg). 11 (7mg). 12 (12 mg).
3 HMETE

a1 weshih (D, RPN 5
BHTE, Molish W 2B . ESI-MS m/z: 285.1 [M—

H] . 'H-NMR (500 MHz, DMSO-d) &: 8.17 (1H, dd,
J=9.0,2.6 Hz, H-2', 6'), 7.04 (1H, dd, J = 9.0, 2.6 Hz,
H-3', 5'), 6.56 (1H, d, J = 1.5 Hz, H-6), 6.55 (1H, d,
J=1.5Hz, H-8), 12.19 (1H, s, 5-OH); "*C-NMR (125
MHz, DMSO-de) &: 146.2 (C-2), 135.7 (C-3), 175.8
(C-4), 157.0 (C-5), 98.3 (C-6), 164.1 (C-7), 93.7
(C-8), 161.3 (C-9), 102.5 (C-10), 122.5 (C-1'), 129.6
(C-2"), 115.5 (C-3"), 159.3 (C-4"), 115.5 (C-5'), 129.6
(C-6")o Lh_E¥od 5 ekt 50, s et am
1 414,

WA 2. SEERR, SRIR-EON RN SR,
Molish J 5 5B 7E. UV YT (nm): 446, 277, 210;
ESI-MS m/z: 301.1 [M—H] . 'H-NMR (500 MHz,
DMSO-dg) 6: 7.63 (1H, d, J = 1.9 Hz, H-2"), 6.87 (1H,
d, J = 8.5 Hz, H-5'), 7.52 (1H, dd, J = 8.5, 1.9 Hz,
H-6'), 6.40 (1H, d, J= 1.7 Hz, H-8), 6.17 (1H,d, J=
1.7 Hz, H-6), 12.47 (1H, s, 5-OH); "C-NMR (125
MHz, DMSO-ds) &: 147.3 (C-2), 136.2 (C-3), 176.3
(C-4), 161.2 (C-5), 98.7 (C-6), 164.5 (C-7), 93.9
(C-8), 151.7 (C-9), 103.5 (C-10), 122.5 (C-1"), 115.5
(C-2'), 145.6 (C-3"), 148.2 (C-4"), 116.1 (C-5), 120.6
(C-6)o LA 3t b5 scikdions — 80, st a
2 M ER

&Y 3. BEK K. 'THINMR (500 MHz,
CD;COCD;) 6: 6.44 (1H, s, H-6), 6.21 (1H, s, H-8),
8.15 (2H, d, J = 8.5 Hz, H-2', 6'), 7.04 (2H, d, J = 8.5
Hz, H-3', 5'), 3.50 (3H, overlap, -OCH;); "“C-NMR
(125 MHz, CD5COCD3) &: 56.4 (-OCHs), 146.2 (C-2),
135.7 (C-3), 177.4 (C-4), 157.1 (C-5), 99.7 (C-6),
159.3 (C-7), 94.5 (C-8), 157.1 (C-9), 103.7 (C-10),
121.5 (C-1'), 131.3 (C-2'), 115.6 (C-3"), 160.3 (C-4),
115.6 (C-5"), 131.3 (C-6"). LA LEdE 5 CRkARIEIEA—
U, MR AY 3 WREITEE.

WEY 4 TOES CFED, ShER-BEK KW
SPHYE, Molish S EFIYE. UV AN (nm): 346,
267, 225; ESI-MS m/z: 593.3 [M—H] . '"H-NMR (500
MHz, DMSO-dg) 6: 12.61 (1H, s, 5-OH), 8.04 (2H,
dd, J=2.5,8.5 Hz, H-2', 6'), 6.89 (2H, dd, J = 2.5, 8.5
Hz, H-3', 5), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.22 (1H,
d, J = 2.0 Hz, H-6), 5.46 (1H, d, J = 7.0 Hz, H-1");
BC-NMR (125 MHz, DMSO-dq) &: 156.8 (C-2), 133.7
(C-3), 177.9 (C-4), 161.7 (C-5), 99.2 (C-6), 164.6
(C-7), 94.2 (C-8), 156.8 (C-9), 104.5 (C-10), 121.4
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(C-17), 131.41 (C-2', 6'), 115.6 (C-3', 5'), 160.5 (C-4"),
101.4 (C-1"), 74.7 (C-2"), 76.9 (C-3"), 70.4 (C-4"), 77.9
(C-5"), 61.3 (C-6")0 LA_Ecdfa 5 Sk —s51, g
BRI EY) 4 A 1-3-0-B-D-E A HE 1T

tE 5. #ENAR, mp232~236 C, Molish
SN B . "H-NMR (500 MHz, DMSO-dq) d: 8.02
(1H, d, J = 2.5 Hz, H-2'), 7.65 (1H, dd, J = 2.5, 8.5
Hz, H-6"), 6.81 (1H, d, J = 2.5 Hz, H-5'), 6.43 (1H, d,
J=3.0 Hz, H-8), 6.13 (1H, d, J = 3.0 Hz, H-6), 5.38
(1H, d, J = 7.0 Hz, Gle-H-1); “C-NMR (125 MHz,
DMSO-dg) &: 156.3 (C-2), 133.4 (C-3), 178.0 (C-4),
161.2 (C-5), 99.0 (C-6), 164.4 (C-7), 93.3 (C-8), 156.2
(C-9), 104.0 (C-10), 122.0 (C-1'), 115.5 (C-2), 145.0
(C-3"), 148.6 (C-4"), 116.2 (C-5), 121.7 (C-6"), 101.1
(C-1"), 74.9 (C-2"), 76.3 (C-3"), 69.5 (C-4"), 76.7
(C-5"), 61.4 (C-6") L ¥t 5 Scikiis — 2,
M se o) 5 ot #-3-0-B-D-H A Bl

WY 6: FORR (HEED, ThIR-BR N
SFYE, Molish W 2 FHYE, FeCly M it i & th .
UV MM (nm): 346, 266, 208; ESI-MS m/z: 593.3
[M—H] . 'H-NMR (500 MHz, DMSO-ds) &: 8.03
(1H, dd, J = 8.5, 2.6 Hz, H-2', 6'), 6.88 (1H, dd, J =
8.5, 2.6 Hz, H-3', 5'), 6.38 (1H, d, J = 1.5 Hz, H-8),
6.15 (1H, d, J= 1.5 Hz, H-6), 5.66 (1H, d, J= 7.5 Hz,
Rha-H-1), 5.06 (1H, s, Glc-H-1), 0.75 (1H, d, J = 6.0
Hz, Rha-H-6); “C-NMR (125 MHz, DMSO-d,) &:
156.4 (C-2), 133.2 (C-3), 177.7 (C-4), 161.8 (C-5),
99.5 (C-6), 167.5 (C-7), 94.3 (C-8), 157.0 (C-9), 104.2
(C-10), 121.5 (C-1"), 131.2 (C-2', 6), 115.6 (C-3', 5"),
160.4 (C-4"), 101.1 (Gle-C-1), 78.1 (Gle-C-2), 78.0
(Gle-C-3), 70.8 (Glc-C-4), 77.8 (Glc-C-5), 61.4 (Gle-
C-6), 98.9 (Rha-C-1), 71.7 (Rha-C-2), 71.1 (Rha-C-3),
72.4 (Rha-C-4), 68.8 (Rha-C-5), 17.8 (Rha-C-6).
HMBC % &7~ C-3 5 Gle-H-1 #15¢, Gle-C-2 5 Rha-
H-1 #2¢, W% #: 77 08 Rha-(1-2)-Gle. €54
HSQC. HMBC ¥#fi 5 scikdiia!™, %eie ¥ 6
A LIS 19)-3-0-0-L- A -(152)-B-D-H A i 4 -

) 7. BORER (RED, ShR-Bar M
KB, Molish [ 2B [a]fy —58.9 (¢ 0.13,
MeOH); UV AM" (nm): 345.5, 266.5, 209; ESI-MS
miz: 593.3 [M—H] . 'H-NMR (500 MHz, DMSO-dq)
§7.96 (1H, d, J = 8.5 Hz, H-2', 6"), 6.86 (1H, d, J =
9.0 Hz, H-3', 5), 6.40 (1H, d, J = 1.5 Hz, H-8), 6.19

(1H, d, J= 1.5 Hz, H-6), 5.29 (1H, d, J = 7.5 Hz, Glc-
H-1), 437 (1H, s, Rha-H-1), 0.98 (1H, d, J = 6.0 Hz,
Rha-H-6); "C-NMR (125 MHz, DMSO-dq) 6: 157.0
(C-2), 133.8 (C-3), 177.9 (C-4), 161.7 (C-5), 99.2
(C-6), 164.7 (C-7), 94.3 (C-8), 160.4 (C-9), 104.5
(C-10), 121.4 (C-1"), 131.4 (C-2, 6'), 115.6 (C-3, 5"),
161.7 (C-4"), 101.9 (Gle-C-1), 74.7 (Gle-C-2), 76.9
(Gle-C-3), 70.5 (Gle-C-4), 76.3 (Gle-C-5), 67.4 (Gle-
C-6), 101.3 (Rha-C-1), 70.5 (Rha-C-2), 70.9 (Rha-
C-3), 72.4 (Rha-C-4), 68.7 (Rha-C-5), 18.2 (Rha-C-
6)o VL EXOHE 5 ScukakiE— 5, sty 7
ML A -3-0-0-L- R4 17 -(1—6)-B-D-Fi 4 B 17

&Y 8: kAR (FED, hIR-BE RN
FFYE, Molish N 2 FHYE, FeCly eV ik i 2t
[0]% —28.9 (¢ 0.23, MeOH); UV A" (nm): 360, 257,
211.5; ESI-MS m/z: 595.1 [M—H] . 'H-NMR (500
MHz, DMSO-dy) &: 7.53 (1H, dd, J = 8.5, 1.5 Hz,
H-6'), 7.44 (1H, s, H-2"), 6.72 (1H, d, J = 8.5 Hz,
H-5'), 6.29 (1H, d, J = 1.5 Hz, H-8), 6.07 (1H, d, J =
1.5 Hz, H-6), 5.59 (1H, d, J = 6.5 Hz, Glc-H-1), 4.46
(1H, d, J = 7.5 Hz, Xyl-H-1); “C-NMR (125 MHz,
DMSO-dg) d: 155.9 (C-2), 133.5 (C-3), 177.9 (C-4),
161.7 (C-5), 99.1 (C-6), 164.6 (C-7), 93.9 (C-8), 156.7
(C-9), 104.4 (C-10), 121.7 (C-1'), 116.5 (C-2), 145.4
(C-3"), 149.0 (C-4'), 115.7 (C-5'), 122.4 (C-6'), 98.4
(Gle-C-1), 82.3 (Gle-C-2), 78.1 (Gle-C-3), 77.3 (Gle-
C-4), 69.9 (Gle-C-5), 61.1 (Gle-C-6), 105.0 (Xyl-C-1),
74.4 (Xyl-C-2), 76.6 (Xyl-C-3), 70.1 (Xyl-C-4), 66.1
(Xyl-C-5).HMBC i .7~ Gle-H-1 5176 C-3 41K,
Xyl-H-1 Y5 Gle-C-2 A%, M bl 18 7 X oh
Xyl-(1-2)-Gle. 454 HMBC 5icikdioa!™, %5
th &Y 8 Mt #-3-0-B-D- AW -(1—-2)-0-p-D-
AR o

WEY 9: WEKAK (FED, ERER-PEH KV
SPHPE, Molish Y 2 FHYE, FeCls K3 5 4k 4.
[0]39-50.5 (¢ 0.22, MeOH), UV XM (nm): 348,
266.5, 223.5; ESI-MS m/z: 7252 [M—H], il
713K C3Hi0190

to i At Zonran KP-Cig tai%4E (150 mm X
4.6 mm, HEZ TR A ED, WEhHH 0.1 mol/L
W R (pH 6.7 L2 h- LM (83 2 17), kil 30 °C,
R A 245 nm, AR E 1.0 mL/min, ZFFEAAR
20 uL.
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HY 15 mg #4155 3 mL 6 mol/L HC1, 3 mL 57K
CWEE TR, 110 CHndali 3 h, {FH 4
Wrd, Yl 2R TR L B 200 uL HyO ¥ J H
100 pL b3, HEAT PMP A0, gaithr 5
XF RO HE T SR SR A O - B . AR, R
B, BRI 1.

'H-NMR (500 MHz, DMSO-d;) J: 8.02 (1H, dd,
J =85, 1.5 Hz, H-6', 2'), 6.88 (1H, d, J = 8.5 Hz,
H-3', 5"), 6.40 (1H, s, H-8), 6.18 (1H, s, H-6), 5.56
(1H, d, J= 7.5 Hz, Glc-H-1), 4.58 (1H, d, J = 6.0 Hz,
Xyl-H-1), 4.33 (1H, s, Rha-H-1), 3.72 (1H, dd, J =
6.0, 11.0 Hz, Gle-H-6), 3.62 (1H, d, J = 10.0 Hz,
Xyl-H-5), 3.02 (1H, dd, J = 1.3, 11.0 Hz, Glc-H-6),
0.92 (1H, d, J = 6.5 Hz, Rha-H-6); *C-NMR (125
MHz, DMSO-dg) d: 156.3 (C-2), 133.3 (C-3), 177.8
(C-4), 161.7 (C-5), 99.1 (C-6), 164.5 (C-7), 94.1
(C-8), 156.8 (C-9), 104.3 (C-10), 121.4 (C-1"), 131.4
(C-2), 115.6 (C-3"), 160.3 (C-4"), 115.6 (C-5"), 131.4
(C-6"), 98.7 (Gle-C-1), 82.0 (Glc-C-2), 77.2 (Gle-C-3),
71.1 (Gle-C-4), 76.5 (Glc-C-5), 66.1 (Gle-C-6), 100.9
(Rha-C-1), 69.9 (Rha-C-2), 70.7 (Rha-C-3), 72.3
(Rha-C-4), 68.6 (Rha-C-5), 18.0 (Rha-C-6), 104.8
(Xyl-C-1), 742 (Xyl-C-2), 762 (Xyl-C-3), 70.0
(Xyl-C-4), 66.6 (Xyl-C-5). HMBC Al HSQC i 75
Gle-H-1 51F70 C-3 #15%, Rha-H-1 5 Gle-C-2 #1%,
Gle-H-6 5 Xyl-C-1 #H¢, thbs3 b 87 Xk
3-0-(2-0-a-L-Rha-6-0-p-D-Xyl)-B-D-Glc, X} [ SRk
B!, BE Y 9 il 2 W-3-0-(2-0-0-L- %
B -6-O-B-D-AWHH)-B-D-H %K 1

&P 10: AEERE R (E5), mp 140~
142 °C . Libermann-Burchard Jz J¥ ‘& FHE. "H-NMR
Kol 55 SCHRARAE ) B-73 S it — 83, AR
THAZR T -4 S0 I 3L, IL RE {EAAIA,
5 -5 SIS FEU R A I B 4 A R I, s e ey
Y110 b B- i

& 11: mp 269~271 ‘C. 'H-NMR (500
MHz, CDCl;) 8: 0.64 (1H, d, J = 12.0 Hz, H-5), 0.71
(3H, s, H-24), 0.81 (3H, s, H-25), 0.85 (3H, s, H-30),
0.90 (1H, s, H-1), 0. 93 (3H, s, H-29), 0.97 (3H, s,
H-23), 1.08 (1H, m, H-15ax), 2.17 (1H, brdd, J = 14.5,
5.5 Hz, H-15¢eq), 1.10 (3H, s, H-27), 1.11 (1H, s, H-9),
1.13 (1H, s, H-7), 1.23 (3H, s, H-26), 1.83 (2H, td, J =
13.5, 5.0 Hz, H-21), 1.91 (1H, m, H-12), 2.21 (1H, dd,

J =150, 2.0 Hz, H-19), 3.15 (1H, d, J = 7.5 Hz,
H-28), 3.19 (1H, dd, J = 12.0, 5.0 Hz, H-3), 3.45 (1H,
d, J=17.5 Hz, H-28), 3.93 (1H, d, J = 5.0 Hz, H-16);
BC.NMR (125 MHz, CDCl;) d: 39.9 (C-1), 28.8
(C-2), 78.1 (C-3), 39.1 (C-4), 55.8 (C-5), 16.4 (C-6),
37.4 (C-7), 42.6 (C-8), 50.7 (C-9), 37.4 (C-10), 18.7
(C-11), 34.6 (C-12), 86.5 (C-13), 44.7 (C-14), 37.0
(C-15), 78.0 (C-16), 44.7 (C-17), 51.6 (C-18), 39.1
(C-19), 33.9 (C-20), 36.9 (C-21), 31.9 (C-22), 28.7
(C-23), 15.6 (C-24), 16.6 (C-25), 18.3 (C-26), 19.6
(C-27), 78.0 (C-28), 33.0 (C-29), 24.8 (C-30). LA -3
P 5 SRR — 80, SRS 1 R
% Ao

tE12: AR AR, 10% HySO, 54 (4,
HAHMT (254 nm) FIEZEE, mp 291~294 C., 7E
ARPJETFAR TS B-H% MG, 3
REEARTE], FF i B-HA T DT S R A5 0 J4 A
ANEBE, M 12 4 B M.

ikt E¥EEFRFHFIRT AR o
TRRER T $ABAA

S % ik
(11 FEEA, Sa. pEEE M) b5t Bl AL,
1989.

[2]  SROKIE, MRS, S22 R E 2 Y I R 2k 5 4y
1 [3]. HAREEREAR— 2L, 2005, 7(5): 59-67.

31 X%, xIdF. WA IR0 [0, U
TR AR, 2010, 31(3): 21-24.

[4] Halabalaki M, Urbain A, Paschali A, et al. Quercetin and
kaempferol 3-O-[a-L-rthamnopyranosyl-(1-2)-a-L-arabino-
pyranoside]-7-O-a-L-thamnopyranosides  from  Anthyllis
hermanniae: structure determination and conformational
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