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Chemical constituents in fruits of Forsythia suspensa
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Abstract: Objective To study the chemical constituents from the fruits of Forsythia suspensa. Methods Compounds were isolated
and purified by silica gel chromatography, repeated recrystallization, and other methods, and their structures were identified by spectral
analysis. Results Eleven compounds were isolated from the fruits of F suspensa and were identified as acetyloleanolic acid (1),
isobauerenyl acetate (2), f-amyrin acetate (3), cleroindicin A (4), 1-methyl-B-D-glucopyranoside (5), esculentic acid (6), asiatic acid
(7), forsythin (8), oleanolic acid (9), B-sitosterol (10), and B-daucosterol (11). Conclusion Compounds 1 and 4—7 are obtained from
the plant of Forsythia Vahl for the first time.
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a1 AEE S (47D, mp241~242 C,
'H-NMR (400 MHz, CDCl) §: 5.27 (1H, t, J = 3.2
Hz, H-12), 4.49 (1H, m, H-3), 2.83 (1H, dd, J = 4.0,
14.0 Hz, H-18), 2.04 (3H, s, H-2), 1.12, 0.94, 0.92,
0.90, 0.86, 0.85, 0.74 (% 3H, s, 7X-CH;); “C-NMR
(100 MHz, CDCl;) 6: 184.3 (C-28), 171.8 (C-1'),
143.7 (C-13), 122.8 (C-12), 81.1 (C-3), 55.5 (C-5),
47.8 (C-9), 46.7 (C-17), 46.0 (C-19), 41.7 (C-14), 41.1
(C-18), 39.5 (C-8), 38.3 (C-24), 37.9 (C-1), 37.1
(C-10), 33.9 (C-98), 33.3 (C-29), 32.7 (C-22), 32.6
(C-7), 30.9 (C-20), 28.2 (C-23), 27.9 (C-15), 26.1

(C-27), 23.8 (C-2), 23.7(C-30), 23.6 (C-11), 23.1
(C-16), 21.5 (C-2'), 18.4 (C-6), 17.4 (C-26), 16.9
(C-24), 15.6 (C-25). LAl %t &5 scpk i — 5,
WS e B 1A GBS IR R -

&Y 2: Jotaktdn GBI ; mp 222~224 C.
'H-NMR (400 MHz, CDCl3) d: 4.50 (1H, dd, J = 11.7,
4.7 Hz, H-3), 2.05 3H, s, H-2), 1.05 (3H, s, H-27),
1.00 3H, d, J = 6.0 Hz, H-29), 0.97 (6H, s, H-25, 26),
0.90 (3H, d, J = 6.0 Hz, H-30), 0.88 (3H, s, H-23),
0.87 (3H, s, H-24), 0.84 (3H, s, H-28); "*C-NMR (100
MHz, CDCly) d: 171.3 (C-1), 134.8 (C-9), 134.2
(C-8), 81.2 (C-3), 52.6 (C-18), 50.8 (C-5), 41.3
(C-14), 38.5 (C-20), 38.4 (C-13), 38.0 (C-4), 38.0
(C-22), 37.6 (C-10), 36.2 (C-19), 34.9 (C-1), 33.3
(C-12), 32.1 (C-28), 32.0 (C-17), 29.8 (C-16), 29.3
(C-21), 28.2 (C-23), 27.5 (C-15), 25.5 (C-8), 25.4
(C-29), 24.4 (C-2), 22.6 (C-30), 22.4 (C-26), 21.6
(C-2"), 20.8 (C-11), 20.2 (C-25), 19.2 (C-6), 16.9
(C-27), 15.9 (C-24). VL ¥ 15 Sc ks — 50,
WS B AW 2 2 e B B i I I LR TR o

AW 3: ot il CaylEE-NEd); mp 238~
240 ‘C. 'H-NMR (400 MHz, CDCLy) d: 5.18 (1H, t,
J = 3.2 Hz, H-12), 4.50 (1H, dd, J = 12.0, 7.8 Hz,
H-3), 2.05 (3H, s, H-2'), 1.15 (3H, s, H-27), 0.97 (6H,
s, H-25, 26), 0.88 (6H, s, H-29, 30), 0.87 (6H, s, H-23,
24), 0.83 (3H, s, H-28); "*C-NMR (100 MHz, CDCl5)
5 1713 (C-1'), 1454 (C-13), 121.9 (C-12), 81.2
(C-3), 55.5 (C-5), 47.8 (C-9), 47.4 (C-18), 47.0
(C-19), 41.9 (C-14), 40.0 (C-8), 38.4 (C-21), 38.0
(C-1), 37.4 (C-4), 37.1 (C-22), 36.9 (C-10), 33.6
(C-29), 32.8 (C-7), 32.7 (C-17), 31.3 (C-20), 28.6
(C-23), 28.2 (C-15), 27.1 (C-28), 26.3 (C-16), 26.2
(C-27), 23.9 (C-30), 23.8 (C-11), 23.7 (C-2), 21.6
(C-2)), 18.5 (C-6), 17.0 (C-26), 16.9 (C-24), 15.8
(C-25). LA ¥t 5 scmkiaE — 830, et
W) 3 4 B-E IR LR -

&Y 4: LEEHS CGAETD; mp 56~58 C.
'H-NMR (400 MHz, CsDsN) d: 4.20 (2H, t, J = 6.8
Hz, H-2), 3.92 (1H, m, Hz, H-7), 2.31 (2H, m, H-6ax,
8ax), 2.08 (2H, m, H-5eq, 9¢q), 2.03 (2H, m, H-6eq,
8eq), 2.01 (2H, t, J = 6.5 Hz, H-3), 1.53 (2H, m,
H-5ax, 9ax); "C-NMR (100 MHz, CsDsN) &: 69.6
(C-4), 69.4 (C-7), 58.5 (C-2), 44.9 (C-3), 35.8 (C-5,
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9),31.4 (C-6, 8). LA ¥ 55 3 kgiis "), %
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WEY 5. AMEZE A ML SRR CAED;
mp 108~110 ‘C . 'H-NMR (400 MHz, CsDsN) 6: 4.60
(1H, d, J=3.7 Hz, H-1), 3.74~3.56 (6H, m, sugar-H),
3.45 (3H, s, -OCH3); "*C-NMR (100 MHz, CsDsN)
102.3 (C-1), 73.2 (C-3), 72.2 (C-2), 71.5 (C-4), 71.1
(C-5), 63.2 (C-6), 55.6 (-OCH3). VL %k 5 SCHkiR
T2, BB AL D 5 A P - - DN IR 2 B

EY 6: ABILERM A (HED; mp 270~
272 “C. '"H-NMR (400 MHz, DMSO-de) d: 5.14 (1H,
t, J = 6.6 Hz, H-12), 427 (1H, d, J = 2.4 Hz, H-2),
3.72 (1H, d, J= 2.4 Hz, H-3), 3.41 (1H, d, J= 1.7 Hz,
H-23a), 3.20 (1H, d, J = 1.7 Hz, H-23b), 2.12 (1H, d,
J = 11.2 Hz, H-18), 1.32 (1H, m, H-5), 1.04 (3H, s,
H-27), 0.96 (3H, s, H-25), 0.91 (3H, d, J = 6.4 Hz,
H-30), 0.82 (3H, d, J = 6.4 Hz, H-29), 0.74 (3H, s,
H-26), 0.70 (3H, s, H-24); "“C-NMR (100 MHz,
DMSO-dg) 6: 178.9 (C-28), 138.9 (C-13), 125.2
(C-12), 76.6 (C-3), 69.8 (C-23), 65.4 (C-2), 53.1
(C-18), 47.6 (C-9), 47.5 (C-17), 43.9 (C-5), 42.4
(C-14), 423 (C-1), 41.8 (C-4), 39.6 (C-8), 39.2
(C-19), 39.1 (C-20), 38.3 (C-10), 37.0 (C-22), 33.0
(C-7), 30.8 (C-21), 28.1 (C-15), 24.5 (C-16), 24.0
(C-27), 23.6 (C-11), 21.7(C-30), 18.1 (C-6), 17.6
(C-29, 24), 17.6 (C-26), 17.2 (C-25). LA _L 4 5 SC#k
g5, MO 6 T R R .

WEWT: AETEEMAR (FED; mp 295~
297 ‘C. 'H-NMR (400 MHz, CsDsN) &: 5.45 (1H, t,
J = 4.8 Hz, H-12), 420 (3H, m, H-23), 3.73 (1H, d,
J =10.8 Hz, H-3), 2.58 (1H, d, J = 11.2 Hz, H-18),
1.12 (3H, s, H-27), 1.05 (6H, s, H-25, 26), 0.97 (3H, d,
J = 6.6 Hz, H-30), 0.92 (3H, d, J = 6.0 Hz, H-29);
BC-NMR (100 MHz, CsDsN) 6: 180.1 (C-28), 139.5
(C-13), 125.8 (C-12), 78.4 (C-3), 69.1 (C-2), 66.7
(C-23), 53.7 (C-18), 48.2 (C-17), 48.2 (C-9), 48.1
(C-5), 42.8 (C-14), 42.8 (C-4), 40.3 (C-8), 39.6 (C-20,
19), 38.5 (C-10), 37.7 (C-22), 33.4 (C-7), 31.3 (C-15),
28.9 (C-16), 25.1 (C-21), 24.1 (C-27), 24.0 (C-11),
21.6 (C-26), 18.7 (C-6), 17.7 (C-30, 29), 17.7 (C-25),
14.6 (C-24). LA F¥lis 5 Scikaps — 27, #osei

YT TR

WEY 8: HELFRTER AR CGARTD; mp 184~
185 °C; Liebermann-Burchard S W i fH1E. 7E44h
§1 254 nm RIS 5% R LI W0k B
BE Ao 752 T ) R G0 v 5 e R o R SR
REE—3, HBEAHSA TR, M ehaY8h
R .

WEY 9: BN (WED: mp 308~310 C;
Liebermann-Burchard J N2 fHPE. 7E484MT 254 nm
NI, 5% iR- LB BN R OB . fE
ZIE RS SR R R )E, RE fH—
2, HIRGIESA TR, M e a9 h5mii.

&4 10: ToEEr S (AR mp 137~138 C;
Liebermann-Burchard J W {2 fH . K4MT 254 nm
TN, 5% K- LR A R A B A
TEZ MR RGP 55 UR RN U L3 2 RE {8
—2, HIRGHSATR, M eta 10 5 p-
A W

&Y 11: AR R CFEE, mp 289~291 C;
Liebermann-Burchard % 5 FH Y, Molish J i 2 fH
PE, FEZMHIRGT S B-01 0 T A 2
il REEAHR], HIRGH AT, B Eay)
11705 B-W1% M
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