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Two new flavonoid glycosides isolated from seed residue of Hippophae
rhamnoides ssp. sinensis
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Abstract: Objective To study the chemical constituents in the seed residue of Hippophae rhamnoides ssp. sinensis. Methods
Various chromatographic methods were employed to isolate the compounds and their structures were established by detailed
spectroscopic analysis. Results Three compounds were isolated from 70% ethanol extract from the seed residue of H. rhamnosides
ssp. sinensis and identified as kaempferol-3-O-[(2E)-2, 6-dimethyl-6-hydroxy-2, 7-octadienoyl-(1—6)]-p-D-glucopyranosyl-(1—2)-B-D-
glucopyranoside-7-O-[(2E)-2, 6-dimethyl-6-hydroxy-2, 7-octadienoyl-(1—3)]-a-L-rhamnopyranoside (1), kaempferol-3-O-[(2E)-2, 6-
dimethyl-6-hydroxy-2, 7-octadienoyl-(1—6)]-p-D-glucopyranosyl-(1—2)-p-D-glucopyranoside-7-O-[(2E)-2, 6-dimethyl-6-hydroxy-2, 7-
octadienoyl-(1—2)]-a-L-rhamnopyranoside (2), and isorhamnetin-3-O-B-D-rutinoside (3). Conclusion Compounds 1 and 2 are new
flavonoid glycosides, named seabuckthorn flavonoid glycoside A and seabuckthorn flavonoid glycoside B, respectively.

Key words: seed residue of Hippophae rhamnoides L. ssp. sinensis Rousi; flavonoid glycoside; seabuckthorn flavonoid glycoside A;

seabuckthorn flavonoid glycoside B; isorhamnetin-3-O-B-D-rutinoside
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AT RS, 530 % L 22 193-3-0-[(2E)-2,
6- I HRL-6-F2 32, 7-3F R IE-(1— 6)]-B-D-AL i
HI AL -(1—2)-B-D- ML #2811 -7-O-[(2E)-2, 6-—
FFE-6-F6 -2, 7- IR Wh-(1—3)]-o-L-HEIR Bl 2
1F (kaempferol-3-O-[(2E)-2, 6-dimethyl-6-hydroxy-2,
7-octadienoyl-(1 = 6)]-p-D-glucopyranosyl-(1 — 2)--
D-glucopyranoside-7-O-[(2E)-2, 6-dimethyl-6-hydroxy-
2, 7-octadienoyl-(1—3)]-a-L-rhamnopyranoside, 1)
25 1)-3-0-[(2E)-2, 6- W1 3-6-F53E-2, 7-F " Jfslit-
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H-7-0-[(2E)-2, 6- — 1 Hk-6-F23k-2, 7- "I lif-(1—~
2)]-o-L-Mk i 25 EF (kaempferol-3-O-[(2E)-2, 6-
dimethyl-6-hydroxy-2, 7-octadienoyl-(1 — 6)]-B-D-
glucopyranosyl-(1 — 2)-B-D-glucopyranoside-7-O-[(2E)-
2, 6-dimethyl-6-hydroxy-2, 7-octadienoyl-(1—2)]-0-
L-rhamnopyranoside, 2). 5 2% -3-0-B-D- =&l
1 (isorhamnetin-3-O-B-D-rutinoside, 3). HH L&
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PRV IEAL (32 Varian 22 7] ); Q—TOF micro YA019
FPVURRAT ©AT I [] T { (SE[H Waters 23 7))o YMC-
ODS & i FE (250 mmX20 mm, 5pm), HA
YMC ‘~w); GF254 JJ2 0% BROAAT: (8t i A A
B ZARBSHERITAGRE ) 7™ s D-101 KL
BT A 9 M S B B AR R AT B2 =] 7 s B2
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A Hippophae rhamnoides L. ssp. sinensis Rousi.
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YPBRFRA 2 kg, N 8 A5 L 70% LA 45 CHE
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ik, VEBABUR S 1.5 BV/A, KK 10% L8
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0.1). Sephadex LH-20 CFIEE) Flfll 2% R AH (B 3%
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MeOH); UV A (nmy): 266.5, 347.5. ESI-MS m/z:
1 111 [M+Na]", ESI-MS m/z: 1 087 [M—H], #5
AR F A 1 088. i #E i HR-ESI-MS
m/z: 1 111.400 6 [M+Na]™ GiF5HAE 1 111.399 8),
i Loy 1308 Cs3HesOar ABFEEN 200 A
Y 1 1) BSI-MS it R m/z 941 [M—H—
166]", 775 [M—H—166—146]", 597 [M—H—161—
162—166] , #&7n A 3 MR 2 Nk 166
(117 Bt "THANMR (% 1D %355 9 6.45 (1H, brs)
1 6.86 (1H, brs) k2 M HFRTE5, 68.08 (2H,
d,J=9.0 Hz) #16.86 2H, d, J=8.5Hz) M4+ 4 4
FERTAE S, "% Em oo L Am. 7
'H-NMR ', 65.58 (1H, brs). 5.69 (1H, brs) 1 4.62
(1H, brs) ABEREN 3 Mot 1545, 454 HMQC
%1 PC-NMR (F 1) i 6 982, 98.1 1 104.3
3 AR RS 5. o 1.17 BH, d, J = 8.0
Hz) [5G 1 AN SR, o e Scikar 47,
Ty 2 ANBESE MR AR L, P HE S e L A
Py, A1 AL F IR R 2 AN 7 25 5
HMBC i1, itk 2P H-1" (5 5.58) 5
C-7 (5 161.2), MEWHZPHIE T H-1"" (6 5.69) 5
C-3 (6 133.3). MLAH I ZHEAE 111 H-1""" (0 4.62) 5
HIBERE T | C-2 (0 83.0) 25 HATREFEAN Al 41,
SRR IE A LS Wy ) -7 A7, T C-3 frdERE 1 4
PR WL [ B-D-MH i 4 B 2 -(1—2)-B-D- I IR 7 25
L] BIRERIIAT 33 NBRIE T, XFES Thid
A 20 MR T "TH-NMR 5 , 65.89 (1H, dd, J =
17.5,10.5 Hz), 5.16 (1H, d, J = 17.5 Hz) 1 4.98 (1H,
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d, J = 10.5 Hz) 28 3 N4l 1 58 L
ABX HHUCARS; FAMRYE 6 2.18 (2H, m), 1.80 (6H,
s), 1.52 (2H, t, J = 8.0 Hz), 1.18 (6H, s), 6.88 (2H, t,
J=85Hz) {59, 4t PC-NMR H1) 4 M-CH; (6
27.8, 27.6, 12.2, 12.3), 6 1~-CH, (6 23.2, 22.9, 40.5,
40.6, 111.2, 111.3), 4 N-CH (0 145.8, 145.5, 143.0,
142.6), 4 2= C (0 127.0, 126.5, 71.3, 71.2) 12 4
C=0 (6 167.0 f1 166.9) {55, LI HMQC. HMBC
TR AL IR S, HEE A Th S 2 N B IR B
%ot FE SR A S R 4R A 2, 6- I dE-6-58
B2, 7-3 . PC-NMR IR 6 98.2, 67.3,
73.7, 70.1, 68.7 1 17.9 155 5 SCHRFRIE ¥k i bl 4=
BEIER— 808, $RRILrp 1 A R R B AE
BUZSRERE C-3 f7. PC-NMR b, AR 10
6" (663.7) HAHIZRERE T 67 (660.5) [
ks, UHIEATREIL T 6" A B, 5 SCHk
R A AT 40 5 — A SR A B A 1
(K] C-6 fi7.. "H-NMR 7] W, 2 Bl L) p-Jas Joi 1~ 3
(6 6.81,t,J=7.0 Hz) 13" (5 6.83, t,J=7.0 Hz),

5 SCHR LG IR SA b A3, it Z 200 B0 T —
KT8, HALZERIZI7E 6 6.06%), #nT i 2
A B EERE IR ALY o E o PRk ka1
(R 48 R 2 1L 25 18y-3-0-[(2E)-2, 6 FJE-6-F4dk-
2, 7-3F K W -(1—6)]-B-D- 1k W 7 25 1 5 -(12)-
B-D-H 2B E7-7-0-[QE)-2, 6- M 6332, 7-F
TE-(153)]-0-L-MHE R B AR, LAY, A
LU A. SR 1. ARSI R iRIE
1 AN B AL OB S A AR, DO B
TEPAENLI B 2SR L1 C-4 A7 1, 451 BC-NMR
JJE A : 98.5 (Rha-1), 69.0 (Rha-2), 70.1 (Rha-3),
73.8 (Rha-4), 67.4 (Rha-5), 18.0 (Rha-6). L& AF-4H%F
LU SCHRECHR , T A PR A FR AR L 1) C-4 A7,
W R 2RI IR C-3 A = N A 6 67.9, Lt
TV B A RS (AN 218K o WU R 2% o s T I
HRAE AL LA B AR, A N R
ZWEBEI C-3 4, FEEE T DAE IE .

W) 2: S OTEE R A, [a]b —44.7%(c 0.05,
MeOH); UV AN (nm): 266.8, 348.2; ESI-MS m/z:
1 111 [M+Na]", 1087 [M—H] , &M% 41 i
1088, 4> #Emit HR-ESI-MS m/z: 1 111.399 5
[M+Na]" GFEAE 1 111.399 8), #nHA TN
Cs3HgsOn4r AHIFIEE S 20, L&) 2 1) ESI-MS
(negative) —ZRJRHEE N, m/z 941 [M—H—166],

775 [M—H—166—146]", 597 [M—H—161—162—
166] - 'H-NMR (£ 1) [ W I 2 I35
JiiF 0 6.46 (1H, brs) 1 6.84 (1H, brs) {55, # 6
8.08 (2H, d, J = 9.0 Hz) F16.89 (2H, d, J = 8.5 Hz)
AL 4 AN D5 A5 5 S iz s i 1 oo o L 451
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95.3, 98.1 F1104.3 24 3 MWL bk (s, o
1.16 (3H, d, J= 5.0 Hz) w4014 1 /Mot iR 2= ps 5L
2 AN REETY, HMBC 3, gtk 250
JER) H-1" (6 5.67) 5 C-7 (6 161.2). NI 3HI 28 4 4k 1
I H-1"" (5 5.69) 5 C-3 (6 133.2) Mg 25 4 2k 11
(1) H-1"" (6 4.60) SItmimZ R T B C2"" (6
83.0) SFHATIEREA AT S0, N R A R AR
AWy C-7 L, Th C-3 s 1 AN HEE [B-D-
EL e 5] 265 B i -(1—2)-B-D- ML e ] A5 B 3 1o 0T LAk
Y25 1 ES RS S R R P
WRA—E, a2 RS HLEBT G, 1A
MR S 2B 5 R 2 ALk g T 26 B R B 2 AN B I
AT EE XA S 2 F0 1 BB ECd, At R 2
B B A5 5 R AR AR A B 2 9 6 95.3 (C-17),
71.8 (C-2"), 68.5 (C-3"), 71.9 (C-4"), 70.1 (C-5"), 17.8
(C-6"), XoF EbSCHREHE T %0 1 A B R A N
I B AR C-2 fir. "TH-NMR 35 ] 00, 2 A8l |-
() B4 1~ 3" (6 6.81, t, J=7.0 Hz) H13"" (5 6.82, t,
J="1.0 Hz), %t LLSCRRRIET AT 0 il IR ek g 704
Bk E X MG 2 %E L A5-3-0-[(2E)-2, 6-
TSR IE-2, T2 IR IE-(1—6)]-B-D- N F A H
Hee(12)-B-D-ML I H AT HEF-7-O-[(2E)-2, 6-—-HJE-6-
FREED, - T EIR-(152) oL B AR, T
WEY, ard AP BoEET B, 2k WK 1.

NI RS T T R R R, 43S
IR A RSB BCGS 5 mg) I 2 mol/L
HCl (2mL) A3 3 h, [FIAEISI AT, HHT,
TP 5 mg ERRRFR N A BT mHEmE (%1 mL)
JCER, N T ERE GC T, [l Bk
2 D-AAHEAN L-ERARE BRI CIRRERAT A 1E At
M. AR S AB-5 B H: (30 mX0.32
mm, 0.25 pm); ¥ 100 °C; FFTHE (10 °C/min)
£250 C, f#¥5250 °C 5 min; HERELT. KN 2SR
h250 C; HEFEAARL 2 uL; 239tk 20 0 1; ANE
o D-HIZERE S IR 7] 4 16.201 min, L-



¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 18] 201351 A *9.
F1 &4 17028 "H-NMR (500 MHz) #1 BC-NMR (125 MHz) HUiiEE4E (DMSO-dy)
Table 1 'H-NMR (500 MHz) and *C-NMR (125 MHz) data of compounds 1 and 2 (DMSO-d)
Wl HEw1 &Y 2 ‘

oy Jc on Jc
2 156.1 156.0
3 1333 133.2
4 177.6 177.6
5 160.2 160.2
6 6.45 (1H, brs) 99.3 6.46 (1H, brs) 99.7
7 161.2 161.2
8 6.86 (1H, brs) 94.6 6.84 (1H, brs) 94.5
9 155.9 155.7
10 105.7 105.6
Iy 120.6 120.5
2,6 8.08 (2H, d,/=9.0 Hz) 131.0 8.08 2H, d,/=9.0 Hz) 131.0
3,5 6.86 (2H, d, J= 8.5 Hz) 115.2 6.89 (2H, d, J= 8.5 Hz) 115.2
4 161.0 161.0
Rha
1 5.58 (1H, brs) 98.2 5.67 (1H, brs) 95.3
2" 4.08 (1H, m) 67.3 5.11 (1H, m) 71.8
37 4.98 (1H, m) 73.7 4.08 (1H, m) 68.5
4" 3.10 (1H, m) 70.1 3.67 (1H, m) 71.9
5" 3.58 (1H, m) 68.7 3.58 (1H, m) 70.1
6" 1.17 (3H, d, J=8.0 Hz) 17.9 1.16 (3H, d,J=5.0 Hz) 17.8
BRI T
| 167.0 166.9
2" 127.0 126.6
3 6.81 (1H, t,J=7.0 Hz) 143.0 6.81 (1H, t,J=7.0 Hz) 142.6
4" 2.18 (2H, m) 23.2 2.19 (2H, m) 23.0
5 1.52 (2H, d, J=8.0 Hz) 40.6 1.54 (2H, brs) 40.5
6" 71.3 71.2
7" 5.89 (1H, dd, J=17.5, 10.5 Hz) 145.8 5.71 (1H, dd, J=17.0, 10.5 Hz) 145.7
8" 5.16 (1H, d, J=17.5 Hz) 111.3 5.05(1H, d, J=17.0 Hz) 111.2
9" 1.80 (3H, s) 12.2 1.50 (3H, s) 12.1
10" 1.18 (3H, s) 27.8 1.23 (3H, s) 27.6
Glc I
| 5.69 (1H, brs) 98.1 5.69 (1H, brs) 98.1
2 3.49 (1H, m) 83.0 3.50 (1H, m) 83.0
3 3.45 (1H, m) 76.3 3.45 (1H, m) 76.2
4 3.15 (1H, m) 69.6 3.15 (1H, m) 69.5
s 3.44 (1H, m) 76.2 3.44 (1H, m) 76.2
6" 3.28 (1H, m), 3.50 (1H, m) 60.5 3.28 (1H, m), 3.50 (1H, m) 60.4
Glc II
" 4.62 (1H, d, J= 6.0 Hz) 104.3 4.60 (1H, brs) 104.3
2" 3.11 (1H, m) 74.6 3.09 (1H, m) 74.5
3mm 3.12 (1H, m) 77.5 3.13 (1H, m) 77.4
4m 3.15 (1H, m) 69.9 3.16 (1H, m) 69.8
s5m 3.12 (1H, m) 77.5 3.13 (1H, m) 77.4
6"" 3.35 (1H, m) 63.7 3.28 (1H, m) 63.7
B R 1T
e 166.9 166.9
20 126.5 126.5
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o g W1 22
B wEY W)
Oy oc Oy Jc

3 6.83 (1H, t,J=7.0 Hz) 142.6 6.82 (1H, t,J=7.0 Hz) 142.6

4 2.18 (2H, m) 229 2.15 (2H, m) 229

5 1.52 (2H, d, J=8.0 Hz) 40.5 1.52 (2H, brs) 40.5

6" 71.2 71.3

7 5.89 (1H, dd, J=17.5, 10.5 Hz) 145.5 5.71 (1H, dd, J=17.0, 10.5 Hz) 145.5

g 5.16 (1H, d, J=17.5 Hz) 111.2 5.05(1H, d, J=17.0 Hz) 111.2

g 1.80 (3H, s) 12.3 1.50 (3H, s) 12.1

10" 1.18 (3H, s) 27.6 1.23 (3H, s) 27.7

10 1P —o _O/‘ 0 | O OH O o
OH i o
Mo OH o 0 & ' onm
o) \ = 1 o
oH /"
Con 1" Hg ° OH
N\ Z o
O OH 1“'" OH vvvvv
HO OH
a a2
1 L&Y 1502 B KREE HMBC X
Fig. 1 Structures and key HMBC correlations of compounds 1 and 2
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Nal’, 623.04 [M %ﬂﬂxﬁ/\?}ﬁ%ﬁ 624;

4E4 BC-NMR EﬁIE/H\/\¥JC7'J CasH3,016. 'H-NMR
(500 MHz, DMSO-d;) J: 6.34 (1H, s, H-6), 6.70 (1H,
s, H-8), 7.89 (1H, s, H-2"), 6.70 (1H, d, J = 8.5 Hz,
H-5'), 7.55 (1H, d, J = 8.5 Hz, H-6"), 5.53 (1H, s, Rha-
H-1), 5.50 (1H, d, J = 7.2 Hz, Gle-H-1); "C-NMR
(125 MHz, DMSO-dq) 6: 157.4 (C-2), 132.7 (C-3), 176.8
(C-4), 160.5 (C-5), 99.2 (C-6), 161.9 (C-7), 94.9 (C-8),
156.2 (C-9), 105.9 (C-10), 120.9 (C-1'), 113.0 (C-2),
148.4 (C-3'), 150.5 (C-4'), 114.9 (C-5"), 122.9 (C-6"),
101.0 (Gle-C-1), 74.4 (Gle-C-2), 76.4 (Gle-C-3), 70.1
(Gle-C-4), 77.0 (Gle-C-5), 63.1 (Glc-C-6), 100.8
(Rha-C-1), 70.5 (Rha-C-2), 70.5 (Rha-C-3), 71.9
(Rha-C-4), 68.7 (Rha-C-5), 18.0 (Rha-C-6); L I %idi
HchkapiE— 5", WA 3 bR R E-3-
O-B-D-ZEFHETF

(3]

(6]

(7]

M e, WM, REEA), S5, YBORPR S AE 7 2= 3R K
aib TE#FTT 3. P E bR, 2010, 35(7): 50-53.
SfEUL. YRR JRAE T R IR B AR -TIESE ().
vPilik, 2005, 18(1): 35-37.

By, W, BEZ, 55 WO ALt R SRR
MZRARMBIFT [J]. ThEZY, 2007, 38(9): 1292-1298.
skOEE AR, w0 %, AR R EVEh —ASET
Ml [3]. B2 T2, 2011, 42(4): 265-267.
Zhang J, Gao W, Cao M S, et al. Three new flavonoids
from the seeds of Hippophae rhamnoides subsp. sinensis
[1]. J Asian Nat Prod Res, 2012, 14(12): 1122-1129.
Murakami T, Kohno K, Kishi A, et al. Medicinal food
stuffs. XIX. Absolute stereostructures of canavalioside, a
new entkaurane-type diterpene glycoside, and gladiatosides
Al, A2, A3, B1, B2, B3, C1, and C2, new acylated flavonol
glycosides, from sword bean, the seeds of Canavalia
gladiata [J]. Chem Pharm Bull, 2000, 48(11): 1673-1680.
Okada Y, Koyama K, Takahashi K, ef al. Gleditsia saponins
L. Strucuture of monoterpene moieties of Gleditsia saponinn
C [J]. Planta Med, 1980, 40(10): 185-192.

MR Ak s RV R A R 5 SR (D).
JsA: PR, 2007





