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T N T X PHE (Osmanthus fragrans var. aurantiacus) FAEHAT 025 B4 B 58, FIFHRE RS \MCI 58 19 i 25 e €
TR 1) £ SR v RO 8% AP T4 95% SR I 3 AR B 1M E Y (D) F s A2 A& 2~e6),
I8 T B A 1 AN — 4EAZ 4R ('H-PC-NMR.DEPT). — 4E#% 34k (‘'H-'H COSY . E % HSQC.HSQC .HMBC).
LHMGHE LA DL 2 0T 55 U nE B S e e A A R, 53 ) 4 58 A (95)-9-hydroxymengastigm-5-en-4-
one-9-O-primeveroside (1) F IR ER (2) EMIEER (3) L5t RIFEE (4) 205 KA (5) FIEI AR (6). WEW1A
WA, HAA & E M) o 343 3.
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A new sesquiterpene glycoside from Osmanthus fragrans var. aurantiacus

JIANG Hong-yu, ZHONG Si-yu, WU Li-ping, YU Ya-rui, LU Shi-hui, LI Ling-rui, LI Cheng-rong,
AN Meng-qi, HUANG Jing’

(West China School of Pharmacy, Sichuan University, Chengdu 610041, China)

Abstract: The chemical constituents were isolated and purified by column chromatography and semi-prepar-
ative reversed-phase high performance liquid chromatography with silica gel, MCI and polyamide in order to study
the chemical constituents of dried flowers of Osmanthus fragrans var. aurantiacus. Their structures were identified
by the physical and chemical properties and one-dimensional nuclear magnetic resonance (‘H-, *C-NMR, DEPT),
two-dimensional nuclear magnetic resonance ("H-"H COSY, non-decoupled HSQC, HSQC, HMBC), UV, IR and
high resolution mass spectrometry data. One new compound (1) and five known compounds (2-6) were isolated
from 95% ethanol extract of dried broccoli. They were identified as (9S5)-9-hydroxymengastigm-5-en-4-one-9-O-
primeveroside (1), oleanolic acid (2), forsythiaside (3), 2-(4-hydroxyphenethyl)-ethanol-(6-acetyl)-5-D-glucopyran-
oside (4), salidroside (5), and acteoside (6). Compounds (2-6) were isolated from this plant for the first time.

Key words: Oleaceae; Osmanthus fragrans; Osmanthus fragrans var. aurantiacus; sesquiterpene glycoside
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Fofr, 2 PHAE AR AR SR Bl o AR BB ZH K IR AS [F]
i FfRE 28 A [ 350 7 45 R AN 2 B A B 2 B A
FUA, T PHEER SRIRAE T S, N T R
IR, [, AT R BUPHEE b S P R A, TR
HETARAT T B RGF A0 45 RN HEE
TAEI) 95% LRI h o3 B I 5 T 6 M Ar 1~
6), Hri 1 A&, A & W38 E N
23] (E 1),

ZER5VL

&9 1: T 1E K K, Molish J B 2 FH 4 [a]
-27.3 (¢ 0.116, MeOH); mp 115.5~120.0 °C; & 41 i
MO nm (loge): 250 (2.81); £L 40 M ik vier em': 3 363
(-OH).2 923 (-CH,-). 1 645 (C=0).1 421 (C=C), &7~ 1
S R RN . HR-ESI-MS 27w 1 #E 5
T8 T g m/z 527.246 8 [M+Na]*, (it 1 527.246 8),
WiE 11 1T R0N C,,H,0,,, AR Q =5,

1/'"H NMR i 2R T 44555 5, 1.17
(6H, s), 1.73 (3H, s), 1.27 (3H, d, J = 6.4 Hz); 4 > FH
HA5 5 oy 1.64 (2H, m), 1.78 (2H, t, J = 6.8 Hz), 2.41
(2H, t, J = 6.8 Hz), 2.26.2.51 (2H, m); 2 /¥ i o L &
550,4.32(1H,d,J="7.6 Hz) f14.34 (1H, d,J=8.0 Hz).
1 /%) °C NMR i .DEPT ¥ . 45 & HSQC &7~ 13 4N 7T
A5 5, BFE 4 AW RS S o 12.0.22.2.27.4
27.4; 44 SRR (S 5 6. 27.8.35.2.36.7 F138.6; 1041
AR S 5 0. 78.3.77.9.77.8.77.1.75.4.75.0+
71.6.71.3.69.9.67.1; 1 MEMRAG 5 5. 37.8, 1 /N i
A5 5 60 201.7, LK 2 METRAS 5 6. 131.8.168.7; 24>
B 1) 3 B B 15 5 0 104.4 F11105.7. 3R '"H.3C NMR
BARIRR VAT RE A& A WA B 2R &

W10 THLPC NMR s 5 G i, K315 (9R)-

9-hydroxymengastigman-5-en-4-one-9-O-primeveroside

3 OH 7 "
1079 2
1378 s
(e}
1
OCOCH;
OH HO—" o
4

Figure 1 The structures of compounds 1-6

(A NMR $4im AR AL . 33k — 5 b 9 3 1 NMR %
Wi, RIL 1 C-8 (6. 36.7) KIS 55 A I C-8 (6-37.3)
M3 s) 1T 0.6 ML E $A7, C-9 (6. 77.9)-C-
10 (6, 22.2) 1 Gle-1' (5. 104.4) (115 58 A 1) C-9 (O,
76.0).C-10 (6. 20.0) A1 Gle-1' (. 102.5) 43 B A K37 7%
11922 1.9 MM BE A . $27R 1/ C-9
MR RS AR —3. B 13T ERKME, /53] 1T
JG (B), B [ b JiE ¢ ¥ [a] +5.6 (¢ 0. 35, CHCLy), 5 X
BRI [a] +8.1 (¢ 0.4, CHCL,) $£3l, iE W B A 9S-#4 714,
B 0 1 0 BIR RS 2 B (95)-9-hydroxy-
mengastigman-5-en-4-one.

1 L/ KM RS K0 4, 49 2 B
W, € &6 D-H & B A D-AKE . 3B E T
G 7K 7> & 08B K, 385 B . A=)
5 WA D-7 % B8 A 2 W46 D-R BB AR AT SO
R o BT P, i3k — 20 IE S 1 R BT A B B R D=
T PEA D-AHE . 1) H NMR ZoR, 75 A B0 1 i 3
S A B BN 7.6 Hz F18.0 Hz, $2 71 9 /> B bk 11
Uity S B A B 50 p- R R o AE 1R 25 4 HSQC B
W82 3] D-7] %] B A D-R B 1) iy 5 Bk AR S B0
974 162 Hz, 3t — 3P IE S D- ] %) § A1 D- AW 1) dify 2=
WAL ALY N p-H R . @R 1 HMBC 3 (& 2), Al A 52
F| 6y 4.32 (1H, d, J = 7.6 Hz, 1-H of D-Xyl) 5 6. 69.9
(C-6' of D-Glc) f7 £ F£AH ¢, IIE SE D-ABE 1) C-1" M.
5 D-H & ) C-6'MH3%E, RIN B-D-A M £:-(1—6)-p-D-
] B UURE (W2 BLBE, primeverose) .

1/ HMBC &+, §,, 4.34 (1H, d, J= 8.0 Hz, 1-H of
D-Gle) 5 6. 77.9 (C-9) A AL M AH 5K, W] D-H] %) #k
) C-1' N HAE H T C-95

ZE Loy W, ME 1 0 B AT S s SURE B (95)-9-hy-
droxymengastigman-5-en-4-one-9-O-primeveroside, 1%

WwEN—HED.
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Figure 2 The key correlations of 'H-'H COSY (H <> H) and
HMBC (H—C) of 1

R 1/ 'H. °C NMR, 'H-'H COSY, HSQC bl %
HMBC i, % 1 THA BCAE 5 AT TIHE (& 1)-

LI ER S

Bruker AV-400 Fll AV-600 #% i F£ 4= 4% (3% [H Varian,
L CD,0D. CDCl,« DMSO-d, ¥ 7], TMS N W #5);
Nicolet 6700 £L.4F 43 # )6 B it (Thermo Electron Corpo-
ration, Waltham, USA); AmaZon SL Jii i 1 (Bruker
Corporation, USA); GL-3000 J ] #& =1 2503 AH €0 1 4%
(Gelai Precision Instruments Co., Ltd., Chengdu China);
2 OIETE IR GF s A (1 FITE IR G (5 Bl T
HIRA A, 100~200 H .200~300 H); MCI CHP-20P
(75~150 um, H A& Mitsubishi 2 &); GC-2010 (HP-1:
17 mx0.2 mmx0.11 um, Agilent, Santa Clara, CA);

Table 1 'H (400 MHz) and *C NMR (100 MHz) data of 1 in

methanol-d,

Position Oc oy (J in Hz)
1 37.8 -
2 38.6 1.78 (t, 6.8)
3 352 241 (t,6.8)
4 201.7 -
5 131.8 -
6 168.7 -
7 27.8 2.26 (m), 2.51 (m)
8 36.7 1.64 (m)
9 77.9 3.89 (sextet)
10 222 1.27 (d, 6.4)
11 27.4 1.17 (s)
12 27.4 1.17 (s)
13 12.0 1.73 (s)
Gle-1' 104.4 4.34 (d, 8.0)
Gle-2' 75.4 3.17 (m)
Gle-3' 78.3 3.31 (m)
Glc-4' 71.6 3.41 (m)
Gle-5' 77.1 3.42 (m)
Gle-6' 69.9 3.71 (dd, 11.6, 6.0)
4.03 (dd, 11.6,2.4)
Xyl-1" 105.7 4.32(d, 7.6)
Xyl-2" 75.0 3.17 (m)
Xyl-3" 77.8 3.28 (m)
Xyl-4" 71.3 3.47 (m)
Xyl-5" 67.1 3.16 (m)

3.83(dd, 11.2,5.2)

FETF1E, 2017 4F 10 J1 % B WY ] s # #F VL 3 17, 22 1Y
J KRG B KRR AU F EF AR EE N
¥ Osmanthus fragrans var. aurantiacus, & iIE 5 A
(GH20171008) £RAF T VY )11 K 22 46 76 24 5 Bt RIRZ )
F R (LR 806 %)

1 RE#ERSSE

HUPHEE 1 4.7 kg, F 95% 2 #3210 min J&5,
95% £, T 74 42 [l IR $2 B 1.5 h, 3oL 3, 98 00 ek 1K 94 4 [l
W Ja, B8 ORERE 410 g; LFEIR BRI TH
B S, I8 IR 45 193 3 R IR B 360 g WEEIRE
ZHRER (200~300 H) A, A & k- (30
1.2021.105 1,50 1,101,020 1) BREE Ve, 2 (il i 25
J& & FEM FEE 4y, 43 3] Frs.1~8. Fr.3 (15.6 g) &R &
Tl AL 1S 5 B L &4 2 (6 mg). Fr.4 (121.7 g) &%
BRERAE IS 25 3 (160 mg). Fr.5 (60 g) &
S ERE R ARG B AP 4 (10 mg). Fr.7 (50.8 g)
2 RE A R \MCT 2 1] 4% SR 1 ROTAH €20 43
B, 5316491 (40 mg).5 (30 mg) F16 (40 mg).

2 WEYIRBIKER . ITEN R GC iR

FREL 20 mg L &0 1, I 10% H,SO,, 95 °C %1
F#k 3 h, A 10% NaOH il pH = 7 &, i CHCI, 25 5
3R, BIR3 mL. KIZWEWAR, F FH MeOH % fif i
JETS RN ME . oy i R L D=8 & B B 1 mg A D-
A HE X R 1 mg, 2 0N 1 mL EKAERE L1 mL Z
% fiF A1 0.5 mg DMAP, & i T ## 3 h, K& 1k x
Mo S CH,CL 25 B 3 ¥R, A9k | mL, 15 %) 5 pE
T it B0 BRI BT AR . AR R AT SO i Ay
Br, BRI R o (il hE: HP-1 (il ki, E AR RIS
W45 FE 3508 250 °C. 27 FHil: A 150 21 250 °C, Ft+
HIEZE: 3 °Comin'e HLBERE S D-ACHE 1) O/ B 1) 8] Ry
14.609 min, 5 D-AHERT R 5 KO B 1] (2, 14.603 min)
FAR— 0 D-HERE I R BE I [A) 24 22.071 min, 5 D-%i
257 b7 Yot FER 5 P R B N TR (2 22.126 miin) JEAR—FL
3 HFHLE

& W1 1 K K, Molish = B 2 P [a]
-27.3 (¢ 0.116, MeOH); mp 115.5~120.0 °C; £ 41t 1%
MO nm (loge): 250 (2.81); £ 4P Y3 v em': 3 363
(-OH).2 923 (-CH,-). 1 645 (C=0).1 421 (C=C); HR-
ESI-MS 7R 1 k5> + B 1 m/z 527.246 8 [M+Na]*
(it %14 527.246 8). 'H NMR (400 MHz, CD,0D) Al
13C NMR (100 MHz, CD,0OD) %4 W% 1.

&2 GFEURIR): A B K, Liebermann-Bur-
chard < N % ¥, 'TH NMR (400 MHz, DMSO-d,) d;,
5.16 (1H, brs, 12-H), 1.09, 0.89, 0.87, 0.88, 0.85, 0.71,
0.67 (3H each, s, 23, 27, 29, 30, 25, 24, 26-H). 3C NMR



- 2280 - 252 %4 Acta Pharmaceutica Sinica 2019, 54(12): 2277 -2281

(100 MHz, DMSO-d,) d. 179.0 (C-28), 144.3 (C-13),
122.0 (C-12), 77.3 (C-3), 55.2 (C-5), 44.5 (C-9), 46.1 (C-
17), 46.0 (C-19), 41.8 (C-14), 41.2 (C-18), 39.3 (C-8),
38.8 (C-4), 38.5 (C-1), 37.0 (C-10), 33.8 (C-21), 33.3 (C-
29), 32.9 (C-7), 32.5 (C-22), 30.8 (C-20), 28.7 (C-23),
27.6 (C-15), 27.4 (C-2), 26.1 (C-27), 23.8 (C-30), 23.4
(C-16), 23.0 (C-11), 18.5 (C-6), 17.3 (C-26), 16.5 (C-
24), 15.6 (C-25).

B3 (ERMIEER): H MK, FeCl,-K,[Fe(CN)]
SR, IR EM IS HEmERE . '"HNMR
(400 MHz, CDCL,) 6, 6.85~6.95 (1H, m, Ar-H), 4.87
(1H, d, J = 5.6 Hz, 7-H), 4.43 (1H, d, J = 7.2 Hz, 7-H),
4.12, 3.83 (2H, m, 9-H), 3.86, 3.37 (2H, m, 9'-H), 3.33
(1H, m, 8'-H), 2.90 (1H, m, 8-H), =AM H A (551 3.89
(3H, s, -OCH,), 3.90 (3H, s, -OCH,), 3.91 (3H, s, -OCH,);
13C NMR (100 MHz, CDCl,) d. 148.8 (C-3"), 148.0 (C-
3), 146.7 (C-4"), 145.3 (C-4), 133.0 (C-1), 130.9 (C-1"),
119.1 (C-6), 117.1 (C-6'), 114.2 (C-5), 111.0 (C-5"),
108.9 (C-2), 108.5 (C-2'), 87.7 (C-7), 82.0 (C-7'), 71.0
(C-9"), 69.7 (C-9), 56.0, 55.9, 55.9 (OMe-3, 3', 4'), 54.5
(C-8), 50.1 (C-8").

& W4 (45 KHEFEE): A6 K, FeCly-
K,[Fe(CN)y] = B 52 1%, $e b &40 4 1 & A W iz
%, 'H NMR (400 MHz, DMSO-d,) d,, 7.03 (2H, d, J =
8.4 Hz, 2, 6-H), 6.66 (2H, d, J = 8.4 Hz, 3, 5-H), 5.15
(1H, d, J = 5.2 Hz, 1'-H), 5.04 (2H, m, 8-H), 4.24 (2H,
m, 7-H), 3.61~4.24 (4H, m, 2'~5'-H), 2.97~3.16 (3H,
m, 2'~4'-OH), 2.73 (2H, m, 6'-H), 2.01 (3H, s, COCH,);
13C NMR (400 MHz, DMSO-d,) §.170.8 (CO), 156.1
(C-4), 130.2 (C-2), 130.2 (C-6), 129.0 (C-1), 115.5 (C-
3), 115.5 (C-5), 103.1 (C-1'), 76.9 (C-3'), 74.0 (C-2),
73.8 (C-5"), 70.8 (C-8), 70.4 (C-4"), 64.1 (C-6"), 35.3 (C-
7), 21.1 (CH,).

WEWS (A 5KF): BB, FeCl-K;[Fe(CN)]
KSR P, IR A SRS A A . 'HNMR
(400 MHz, DMSO-d,) 6, 7.04 (2H, d, J = 8.4 Hz, 2,6-H),
6.67 (2H, d, J = 8.4 Hz, 3, 5-H), 4.88~4.97 (3H, m, 2'~
4'-OH), 4.48 (1H, t, J = 5.7 Hz, 6'-OH), 4.18 (1H, d, J =
8.0 Hz, 1'-H), 2.95~3.89 (8H, m, 2' ~6'-H), 2.75 (2H,
m, 7-H); 3C NMR (100 MHz, DMSO-d,) 6.156.0 (C-
4), 130.2 (C-2), 130.2 (C-6), 129.1 (C-1), 115.5 (C-3),
115.5 (C-5), 103.3 (C-1", 77.3 (C-5), 77.3 (C-3"), 73.9
(C-2), 70.6 (C-8), 70.4 (C-4"), 61.6 (C-6"), 36.3 (C-7).

&6 (kI R ) 3 A K, FeCls-
K5[Fe(CN)] W B, #2nth &9 6 1 & A W ¥

J . 'H NMR (400 MHz, MeOH-d,): Wil ME it £ 5 - 6,
7.40 (1H, d, J = 16.0 Hz, 7-H), 6.92 (1H, d, J = 2.0 Hz,
2-H), 6.82 (1H, dd, J = 8.4, 2.0 Hz, 6-H), 6.65 (1H, d,
J=8.4Hz, 5-H), 6.13 (1H, d, J = 16.0 Hz, 8-H); % Z.i¥
BJG: 0, 6.55 (1H, d, J = 2.0 Hz, 2-H), 6.53 (1H, d, J =
8.0 Hz, 5-H), 6.42 (1H, dd, J = 8.0, 2.0 Hz, 6-H), 2.64
(2H, m, 7-H), 3.56 (1H, m, 8a-H), 3.87 (1H, m, 8b-H);
W PEEIC: 0, 4.23 (1H, d, J = 8.0 Hz, 1-H); Fl 25k 8
JG: 8, 0.93 (3H, d, J= 6.0 Hz, 6-H), 5.03 (1H, br s, 1-H);
13C NMR (100 MHz, MeOH-d,): Wil Mt ¥ 75 : 0. 167.5
(CO), 149.3 (C-4), 147.2 (C-3), 146.4 (C-7), 127.1 (C-
1), 122.7 (C-6), 116.2 (C-5), 114.8 (C-2), 114.4 (C-8); %
LTG0, 145.7 (C-3), 144.7 (C-4), 130.9 (C-1), 120.8
(C-6), 116.8 (C-2), 116.0 (C-5), 71.7 (C-8), 36.1 (C-7);
W BE B IT: 0.103.7 (C-1), 80.9 (C-3), 75.7 (C-2), 75.6
(C-6), 70.1 (C-4), 61.8 (C-6); R Z=Hi H.7T: . 102.4 (C-
1), 73.2 (C-4), 71.8 (C-2), 71.5 (C-3), 69.9 (C-5), 18.2
(C-6).

AW 2~6: 435 5 X B8 AT 36 8 2 A 4
AT, 85 SR EL A, f R e SR IR R (2)U) T AR
E Q)L F R ) L5 R (5O T
R (6)17
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