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Studies on chemical constituents in Guizhi Fuling Capsule (VI)
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Abstract: Objective To study the chemical constituents from the ethyl acetate and n-butanol extract of Guizhi Fuling Capsule.
Methods The chemical constituents were isolated and purified by multiple chromatographic methods. Their structures were identified
on the basis of the spectral data and physicochemical properties. Results Ten compounds were identified as 4-hydroxybenzoic acid
(1), trans-O-methoxy cinnamic acid (2), trans-cinnamic acid (3), 4-hydroxycinnamic acid (4), 2,5-dihydroxy-4-methylacetophenone
(5), ethyl gallate (6), vanillic acid (7), protocatechuic acid (8), affinoside (9), and benzyl-B-D-glucopyranosyl-(1—6)-p-D-
glucopyranoside (10). Conclusion Compounds 1—10 are isolated from this plant for the first time.
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benzyl-B-D-glucopyranosyl-(1—6)-p-D-glucopyranoside
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FIR (4-hydroxybenzoic acid, 1)+ S4B S FEHE
2 (trans-O-methoxy cinnamic acid, 2). R
(trans-cinnamic acid, 3) %} 7 518 (4-hydroxycinnamic
acid, 4). 2,5-dihydroxy-4-methylacetophenone (5)-
KETIRALEE (ethyl gallate, 6); MIET BEE D B15
B 4MEEY), 73S E N EIR (vanillic acid, 7).
J7 )LASER (protocatechuic acid, 8). affinoside (9).
benzyl-B-D-glucopyranosyl-(1—6)-p-D-glucopyranoside
(10). WEY 1~10 N EIXMNZETT 73 153
1 EFESHHR

Bruker-AV-400 BUAZHEILIRIGIEIX (Bruker 2
A]D; Agilent 1260 il £ 8 & A0BUAH B (Agilent
/~#]); Sephadex LH-20 (Pharmacia 4] ); A (a1
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Fe-HIEE(30 & 1—>1 0 DEBEEGEI, 13 9 ML Fr. Al~
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Be-FlE (101D Welits, fH2esl# HPLC, BL35%
LIERIRAAEBENL, 73 2EH 1027 mg)2(16 mg).
3 (15mg). 4 35mg). 5 (7mg) F16 (100 mg).
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FERE, ISP HEE (10D Wb, Zh& 8
HPLC 70 &, LA 15%ORE4ibE, [EEY)
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&Y 1. Ak A, ESI-MS m/z: 137 [M—H] .
'H-NMR (400 MHz, CD:OD) 6: 7.88 (2H, d, J= 8.9 Hz,
H-2, 6), 6.82 (2H, d,J= 8.8 Hz, H-3, 5); '*C-NMR (100

MHz, CD;0D) 6: 170.1 (COOH), 163.4 (C-4), 133.0
(C-2, 6), 122.8 (C-1), 116.1 (C-3, 5). LA_E%d 5 S0k
=8, BEEENEY) 1 AXRER TR,

& 2. kA, ESI-MS m/z: 177 [M—H] .
'H-NMR (400 MHz, CD;0OD) 6: 7.97 (1H, d, J = 16.1
Hz, H-7), 7.56 (1H, dd, J = 7.7, 1.4 Hz, H-6), 7.37 (2H,
td, J=7.7, 1.4 Hz, H-4, 6), 7.03 (1H, d, J = 8.3 Hz, H-3),
6.96 (1H, t, J = 7.5 Hz, H-5), 6.51 (1H, d, J = 16.1 Hz,
H-8), 3.89 (3H, s, OCH3); “C-NMR (100 MHz,
CD;0D) 6: 169.8 (C=0), 158.3 (C-2), 140.0 (C-7), 131.4
(C-4), 1282 (C-6), 123.0 (C-1), 120.4 (C-8), 1183
(C-5), 111.0 (C-3), 54.7 (OCH3). LA ¥ #8 5 Sk
B3, a2 AR R SR TR

&Y 3: Ltk i (HEE, ESI-MS m/z: 147
[M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 7.68 (1H,
d, J = 16.0 Hz, H-7), 7.57 (2H, m, H-3, 5), 7.39 (3H,
m, H-2, 4, 6), 6.48 (1H, d, J = 16.0 Hz, H-8);
BC-NMR (100 MHz, CD;0D) §: 169.0 (C-9), 145.0
(C-8), 134.4 (C-1), 130.0 (C-4), 128.6 (C-2, 6), 127.8
(C-3,5), 118.0 (C-7). LA_L#¥a 530k iEP)—2k,
MR AY 3 MR U R -

&Y 4: Jotakt il (FEE), ESI-MS m/z: 163
[M—H] . '"H-NMR (400 MHz, CD;0D) §: 7.60 (1H,
d, J=15.9 Hz, H-a), 7.45 (2H, d, J = 8.6 Hz, H-2, 6),
6.81 (2H, d, J = 8.6 Hz, H-3, 5), 6.28 (1H, d, J=15.9
Hz, H-B); '*C-NMR (100 MHz, CD;OD) ¢: 171.1
(C-9), 161.2 (C-4), 146.7 (C-7), 131.1 (C-2), 127.3
(C-1), 116.9 (C-3, 5), 115.7 (C-8). LA_E%4¥ 5 S likAR
HUO—5, WS EHAEY 4 NN E IR

&Y 5. AERAE, ESIMS miz: 165 [M—
H] . 'H-NMR (400 MHz, CD;0OD) ¢: 7.12 (1H, s,
H-6), 6.66 (1H, s, H-3), 2.53 (3H, s, COCH3), 2.20
(3H, s, CH3); '3C-NMR (100 MHz, CD;0D) 6: 202.3
(C-7), 153.8 (C-5), 146.0 (C-2), 134.8 (C-4), 117.3
(C-3), 115.7 (C-1), 112.3 (C-6), 23.7 (C-8), 14.0
(C-9). UL FH¥s 5 kB! —g, M ay
5 °N 2,5-dihydroxy-4-methylacetophenone.

tEw 6: Ltk il (HEE), ESI-MS m/z: 197
[M—H] . 'H-NMR (400 MHz, CD;0D) §: 7.05 (2H,
s, H-2, 6), 427 (2H, q, J = 7.0 Hz, H-8), 1.34 (3H, t,
J =17.0 Hz, H-9); 3C-NMR (100 MHz, CD;0D) ¢:
167.2 (C-7), 145.1 (C-3, 5), 138.3 (C-4), 120.4 (C-1),
108.6 (C-2, 6), 60.3 (C-8), 13.2 (C-9). LA #E5¢
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BRiRIENA—3, MUS R A 6 N B TR LHE.
th&W 7. AEMAE, ESIMS m/z: 167 [M—
H] . 'H-NMR (400 MHz, CD;OD) é: 7.56 (2H, m,
H-2, 6), 6.84 (1H, d, J = 7.8 Hz, H-5), 3.89 (3H, s,
-OCH3); 'BC-NMR (100 MHz, CD;OD) 4: 170.0
(COOH), 152.5 (C-4), 148.5 (C-3), 125.1 (C-6), 123.0
(C-1), 115.7 (C-5), 113.7 (C-2), 56.2 (OCH3). LA %
P 5 SCERRET — 8, MR NAEY T NE R .

& 8: B A, ESI-MS m/z: 153 [M—H]
'H-NMR (400 MHz, CD;0D) 6: 7.42 (2H, m, H-2, 6),
6.79 (1H, d, J = 8.1 Hz, H-5); BC-NMR (100 MHz,
CD;0D) d: 170.3 (C-7), 151.4 (C-4), 145.9 (C-3), 123.8
(C-5), 123.3 (C-1), 117.6 (C-2), 115.6 (C-6). LA %k
5GB! —5, MR EY) 8 MR LA

&M 9: AtRA, ESI-MS m/z: 459 [M—H] .
'H-NMR (400 MHz, CD;0D) §: 7.75 (1H, d, J= 8.8 Hz,
H-6), 6.85 (1H, d, J = 2.1 Hz, H-3), 6.67 (1H, dd, J =
8.8, 2.1 Hz, H-5), 5.06 (1H, d, J = 7.5 Hz, H-1'), 4.26
(1H, d, J= 6.8 Hz, H-1"), 412 (1H, dd, J= 11.3, 1.9 Hz,
H-6'b), 3.88 (3H, s, OCH3), 3.83 (1H, dd, J = 12.4, 5.1
Hz, H-5"b), 3.78 (1H, dd, J = 11.6, 6.6 Hz, H-6a), 3.70
(2H, m, H-2', 5), 3.57~3.38 (5H, m, H-3', 4, 2", 3",
5"a), 2.64 (3H, s, CH3); '*C-NMR (100 MHz, CD;0D)
9: 199.1 (C=0), 164.9 (C-4), 159.1 (C-2), 131.6 (C-6),
121.4 (C-1), 107.9 (C-5), 103.8 (C-1"), 101.6 (C-3),
101.0 (C-1"), 76.7 (C-3'), 76.0 (C-3"), 73.5 (C-5"), 72.8
(C-2"), 71.0 (C-2'), 69.9 (C-4), 68.4 (C-4"), 68.1 (C-6"),
65.4 (C-5"), 55.1 (OCH3), 30.7 (CH3). LA % 53k
HIE—2, M E AW 9 N affinoside.

& 10: FEK K, ESI-MS m/z: 433 [M+
H]*. '"H-NMR (400 MHz, CD;0D) §: 7.43~7.26 (5H,
m, H-2~6), 4.92 (1H, d, J = 11.8 Hz, H-7), 4.66 (1H,
d, J = 11.8 Hz, H-7), 4.42 (1H, d, J = 7.7 Hz, H-1),
437 (1H, d, J= 7.7 Hz, H-1"), 4.17 (1H, dd, J = 11.6,
1.9 Hz, H-6"), 3.87 (1H, dd, J = 11.9, 1.8 Hz, H-6"),
3.81 (1H, dd, J=11.6, 5.8 Hz, H-6'), 3.67 (1H, dd, J =
11.9, 5.3 Hz, H-6"), 3.47 (1H, m, H-4"), 3.39~3.21
(7H, m, H-2',3",5',2", 3" 4", 5"); BC-NMR (100 MHz,
CD;0D) d: 139.1 (C-1), 129.3 (C-2, 6), 129.3 (C-3, 5),
128.7 (C-4), 104.9 (C-1"), 103.5 (C-1), 78.1 (C-3"), 78.0
(C-5"), 77.2 (C-5), 75.2 (C-2"), 75.1 (C-2), 72.0 (C-7),
71.6 (C-4"),71.5 (C-4"), 69.8 (C-6"), 62.8 (C-6"). VL
s 50 aE! 8, WS EAG A 10 9 benzyl-

-D-glucopyranosyl-(1—6)-B-D-glucopyranoside .
4 tig

R IR S IR B2 VLI RS 2V A A PR > A £E
BEERRZ LR LA EWF A M. H RIS 1 9% T
IRE LRI R TBIRRN, W N BG4 e
B tbEE gy 29EE 294K, PR ARE. At L EAE
T, SELE T KGRI B, B LAZGERZGACHT
FARNITIRR Skt TR i DR SR ot
PrdEs BB RR RERIT T, TERL T “ DUERER
LB a2 DO R A AR &R 7,
AT 2015 SEEHEFBHGHEL — 582, KBHFLst—F
BB T RERCR S IR R oy Rl D™ b B BT AR
Th A REEHIA R 5835 USRS T R 917 i b
HEALERY . FEPR RO TS T R it T 2% .
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