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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-B-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-B-D-xylopyranosyl)-B-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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O-B-D-glucopyranoside; protoprimulagenin A; rhamnocitrin

LUt IRZIB IR Lysimachia stenosepala Hemsl.
var. flavescens Chen et C. M. Hu A i % 1t #}
(Primulaceae) 2 UK)E Lysimachia L. THY), 7= T
= SNAIDY )T RS . BB B A2 180 Fir,
SR TR, B2 A T AP BRI A O Hry
MUK, HEZA 132 F 1 ERAT 17 AR, AxfE
FHIIAT A BRI ERSEN T IER AT 2R AR ROR
WY, ARAINZ, AT R T A
R 2 TR, ARG BFIR. 970 e,

BV TS E R AV BN =
A ZR LAy S, AR B AEAE C-3
A7, BEEEZ AFL0E. AR B, PR

i HEA: 2012-02-13

A5 DAAS R 344 7 2 R P = . A S I
Lot o B 12 MG, e
il 45l (kaempferol, 1)+ #5372 (quercetin, 2).
AT % (thamnocitrin, 3). 1148-3-0-B-D-
%Wl (kaempferol-3-O-B-D-glucopyranoside, 4) -+
1 Kz & -3-O-B-D-Hii % 8 11 (quercetin-3-O-B-D-gluco-
pyranoside, 5) I148}-3-0-0-L- 2 HEH-(1—-2)-B-
D-F % [kaempferol-3-O-a-L-rhamnopyranosyl-
(1—-2)-B-D-glucopyranoside, 6]+ L1451-3-0-a-L- i,
REF-(1—6)-B-D-H A W [kaempferol-3-O-a-
L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside, 7]+
it S 22 -3-0-B-D- Al 5 -(1—-2)-0-B-D-i % i 1
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[quercetin-3-O-B-D-xylopyranosyl-(1—2)-O-p-D-gluco-
pyranoside, 8]+ LLIZSH}-3-0-(2-0-a-L- i 2= -6-0-
B-D- AW+ )-B-D- ] %4 Wi [kaempferol-3-0-(2-O-
o-L-rhamnopyranosyl-6-O-p-D-xylopyranosyl]-B-D-
glucopyranoside, 9], B-#i{if¥ (B-sitosterol, 10
ik FEZ=E A (protoprimulagenin A, 11). B-#HE
N (B-daucosterol, 12). tbAHW) 1~12 K1 IR
R RAB I e R, kG 8.9 A
[ER/VINZ S S b CE R
1 {UEEF#re

Bruker Avance 500 R Rz ARAY (5 [E Bruker
2AF]); 653 B Buchi FFRA (X (it Buchi
NH)); SGW X—4 R4 ks s A CLfphss s AT
BNl D; Agilent 5975C JiRiE{X . Agilent 1260
Infinity M i ROBAH 54 (GI311C BPYICHE,
G1329B ! AR, G1315D BUEAMG IS, 56
Agilent A 7]); Zonran KP-Cig (4354 (150 mm X
4.6 mm, VEZT B RATD . FEOE R
PSR TR ) O T IR ) 77 b Sephadex
LH-20. C-18 Jj Merck 2 m) /™  SEMEME N b g
TR 38 2 W] e 25 SRR IR A 1- 2R k-3
FHE-5-tE MAEIbR R (PMP, 32 [E Sigma-Aldrich 23 ] );
Tt R 2 o B = 23 A i

SCIG T = DR B T 2008 4F 6 K A
PREGN, B R P25 BRI 0T X 1E 5T 0 % 5
N RAE B Lysimachia stenosepala Hemsl.
var. flavescens Chen et C. M. Hu, FRAAF T AL %,
2 RBSSE

SO MR 1.5 kg, WiTHRE, H 95%Z
BEIRERI 3 WK, BFK 4 h, HIFPEIUGR, JERE.
Hnle LM A TCRE R, 43 BIRARHAR M 1.2 Lo Kk
ARSI 73 BT 28 MK TP RGEL, 23 ) A g
BEIR OWE IE T A A3 I, A IFARIUR, UE
[P ), At 20 A hBERE 7> (45.0 g BHR
Bail sy (28.0 @)+ 1E T EEHEI> (20.0 g) SoKEME
o BB L WEE8 7 & IEARE A (03l J5 PR B
KMt b C-18 SAHFE BRI AW 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 FEHEE

WEW 1: s GNED, SEIR-Bok) SV 5
FHE, Molish & S H1PE. ESI-MS m/z: 285.1 [M—

H] . 'H-NMR (500 MHz, DMSO-dq) 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-ds) 6: 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 LL ot 5 scmikiton 50, S E s
1 412 .

AW 2: TR, TRIR-BEM Y 2 P,
Molish J % 2B, UV YT (nm): 446, 277, 210;
ESI-MS m/z: 301.1 [M—H] . 'H-NMR (500 MHz,
DMSO-d) 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) 6: 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 3ot b5 scmirdion — 80, s aw
2 M ER

a4 3. BAK K. 'TH-NMR (500 MHz,
CD;COCDs) 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, -OCHs); "“C-NMR
(125 MHz, CD5COCD3) 6: 56.4 (-OCHs3), 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 L& 5 kg S A —
U, MR A 3 IR EITBE.

G 4: SO CRED, ShIR-BER N
SR, Molish ST UV AR (nm): 346,
267, 225; ESI-MS m/z: 593.3 [M—H] . "H-NMR (500
MHz, DMSO-ds) d: 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) J: 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"). LA =% 5 ekt — 50,
WA 4 AT -3-0-B-D-F % BE T

& 5. TR, mp 232~236 °C, Molish
BN BAPE. "H-NMR (500 MHz, DMSO-d;) J: 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, Glc-H-1); “C-NMR (125 MHz,
DMSO-dg) d: 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") LA - %udhs 15 Scikaig —s 2,
WS e E ) 5 B 35 -3-0-B-D-Hi A T -

WEW 6: KA (HED, ShER-BEN XN
EFAYE, Molish eV 2 FHYE, FeCly oM ik i th o
UV AN (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 (Gle-C-5), 61.4 (Gle-
C-6), 98.9 (Rha-C-1), 71.7 (Rha-C-2), 71.1 (Rha-C-3),
724 (Rha-C-4), 68.8 (Rha-C-5), 17.8 (Rha-C-6).
HMBC i 7~ C-3 5 Gle-H-1 #13%, Gle-C-2 5 Rha-
H-1 8¢, WIREIEE: 708 Rha-(1—-2)-Gle. 456
HSQC. HMBC ¥l 55 cikiie!™!, % ay 6
H A -3-0-0-L- B A1 -(152)-B-D- i % BE 11

WEW 7 SRR CFED, ShER-BEH XN
SBAME, Molish e 2. [a]fy —58.9 (¢ 0.13,
MeOH); UV AM" (nm): 345.5, 266.5, 209; ESI-MS
m/z: 5933 [M—H] . 'H-NMR (500 MHz, DMSO-dj)
§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), 4.37 (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 EXOH S5k — Y, Mt 7
LA -3-0-0-L- R4 17 -(1—6)-B-D-Ti % B 7

&Y 8: kR (B, hIR-BEH RNV
FFYE, Molish N 2 FHYE, FeCly MW ik i 4 th,
[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-dg) &: 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 % & 7% Gle-H-1 5176 C-3 #HK,
Xyl-H-1 55 Gle-C-2 A&, Wi bl 8 7 X oh
Xyl-(1-2)-Gle. 454 HMBC 53cikpia!™, %
& 8 itk 2-3-0-B-D- KB+ -(1—-2)-0-B-D-
AR o

&Y 9. kR CFEE, hIR-BE RNV
SEPHME, Molish &Y 2 FHYE, FeCls KV ki 4r (0.
[0]2-50.5 (¢ 0.22, MeOH), UV X" (nm): 348,
266.5, 223.5; ESI-MS m/z: 7252 [M—H] ", #ENH
531 XM C3oH350190

4. Zonran KP-Cig tAi#4E (150 mm X
4.6 mm, 2P HRHEATIRA WD, HishAH 0.1 mol/L
WML £k (pH 6.7) 22 1ii- £ 55 (83 2 17), ki 30 C,
Frg% K 245 nm, AR E 1.0 mL/min, SEFEAR
20 pL.
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H{ 15 mg F£4i# 55 3 mL 6 mol/L HCI, 3 mL J5/K
LI T REEE T, 110 ChnFAmIE 3 h, {175
Wrd, Y 2R T AR L B 200 uL HoO ¥ J HX
100 pL b3, HEAT PMP A0S, gtk 5
F BTN AT AR 2 o« B AR, R
B, BRI R T 1

'H-NMR (500 MHz, DMSO-dj) 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-dq) 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 (Gle-C-2), 77.2 (Gle-C-3),
71.1 (Gle-C-4), 76.5 (Gle-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 1 HSQC % 7~
Gle-H-1 5170 C-3 #15%, Rha-H-1 55 Gle-C-2 #1K,
Gle-H-6 5 Xyl-C-1 AHK, HbAF i g7 08
3-0-(2-0-a-L-Rha-6-0-B-D-Xyl)-B-D-Glc, XJ Lk
U™, KE AW 9 h L& W-3-0-2-0-0-L- %
W1 -6-O-B-D-AWH1)-B-D-H %11

AW 10: FIaERIRES & (4D, mp 140~
142 °C . Libermann-Burchard J J¥ ‘& fHPE. 'H-NMR
Hol 5 SCRRIRE 1) B4 s s — 8, AR RN R
THAZR T -7 S0 R S 3L, IL RE {EAAIA,
5 B3 S WO HE A TR A DU 1 AN R B, ety
Y10 24 B3 155 E

&Y 11: mp 269~271 ‘C. 'H-NMR (500
MHz, CDCls) d: 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, CDCl3) &: 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 11 R
1% A,

ta12: IR A, 10% HySO, K4 (4,
FAMT (254 nm) TS, mp 291~294 C. {E
AR ETFAR TS B-% Mo S, 3
REEAHIA], FE50 5 B-HHE 0 Bt VR 5 e 44 R
ANTEE, WS EEY 12 4 B MF.

Bt EFEEFRFHFRT ) AN
TR T EAELR,
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