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Abstract: Objective To investigate the chemical constituents from the ethyl acetate and n-butanol extact of Guizhi Fuling Capsule.
Methods The compounds were isolated by chromatography on silica gel, Sephdex LH-20 columns, and prep-HPLC. The chemical
structures were identified by NMR methods, respectively. Results Eleven compounds were isolated from the ethyl acetate extact.
They were identified as benzoylpaeoniflorin (1), albiflorin R, (2), paeonidanin A (3), 4-methylbenzoylpaeonitlorin (4), paconidanin B
(5), 4-O-methylgalloylpaconiflorin (6), and paeoniflorin B (7). Four compounds were isolated from the n-butanol extact and were
identified as isomaltopaeoniflorin (8), paeoniflorin (9), oxypaeoniflorin (10), and albiflorin (11). Conclusion Compounds 1—8 are
isolated from Guizhi Fuling Capsula for the first time, and compounds 1—11 belong to the category of peaoniflorin.
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133 4 MEEW, 7% 5E R isomaltopaconiflorin
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(oxypaeoniflorin, 100 ~j 25} EET Calbiflorin, 11,
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1 NESH

Bruker-AV-400 2! #% 1 35 4 O 1% 1 s Agilent
1260 il 2% 78 1=y R AR (4 3% 4% s Sephadex LH-20
(Pharmacia A F)); A3l K& 2 REIR (G B4l
L) ;5 Fuji Cg (250 mm X 50 mm, 5 um); 4if 2
if (OCEANPAK); ZrHraliiks] (R st #ik A4y
BRAFD . HRARE IR (M5 130201) HIYL AR
GONL A IRA F 2t
2 RESESE

FERARZ I BE N %) (15.0 kg), DL 95% L1
[FIGRERIEL 4 K, BER 2 h, SRR R IR A R
TR TR 5 O A b g . 07 BER SR A
IETREARL, % 4 SIFBRa 2T . B
SR O BRI E 300 g, Sk leAttait, LL—
AE- R EE Ve, 15 9 MO Fr. Al~A9. H
H Fr. A3 £ Sephadex LH-20 AEff i, — & Hke-H
BE (10D Ve, H&R#% HPLC, MY 32%4
A, BRI 1 (280 mg). 2 (40 mg)-.
3 (43 mg). 4 (35 mg). 4 Fr. A4 4 Sephadex LH-20
FEEE, DS G-HEE (101D geld, 2R
HPLC 73, LL27% g RBAMLE, 1321659
5 (110mg). 6 (57mg). 7 (12mg).

HOE T AR AR E 100 g, ZRERA A,
DA R £ 156 T AR FE DR 43 6 M1 Fr. B1~B6.
HHp Fr. B3 £ Sephadex LH-20 DL 5 H - FHE
(12D Yelta, #Hgedl# % HPLC Ll 13%40E-7K
RIS TEEN, 5354 8 (30 mg); Fr. B2
£ Sephadex LH-20 fAiff, & FLe-FEE (11 1)
el G, W2 HPLC, Lh 10%~20% i 7E 0~
60 min B EEVENL, f5EILAY) 9 (710 mg). 10 (120
mg). 11 (80 mg).

3 HHEE

&Y 1: KA, mp 118~121 C. ESI-MS
m/z: 583 [M—H] . "H-NMR (400 MHz, CD;0D)
1.67 (1H, d, J = 12.6 Hz, H-3), 1.84 (1H, d, J = 12.6
Hz, H-3), 2.51 (1H, d, J = 6.7 Hz, H-5), 1.71 (1H d,
J = 10.8 Hz, H-7), 2.47 (1H, dd, J = 10.8, 6.8 Hz,
H-7), 4.70 (2H, s, H-8), 5.38 (1H, s, H-9), 1.24 (3H, s,

H-10), 4.57 (1H, d, J = 7.7 Hz, H-1), 8.03 (2H, d, J =
7.7 Hz, H-2", 6"), 7.47 (2H, t, J = 7.7 Hz, H-3", 5"),
7.60 (1H, t, J= 7.7 Hz, H-4"), 8.04 (2H, d, J = 7.7 Hz,
H-2", 6'"), 7.48 (2H, t, J = 7.7 Hz, H-3"", 5""), 7.61
(IH, t, J = 7.7 Hz, H-4"); “C-NMR (100 MHz,
CD;0D) : 89.4 (C-1), 87.1 (C-2), 44.5 (C-3), 106.3
(C-4), 43.8 (C-5), 72.1 (C-6), 23.0 (C-7), 61.7 (C-8),
102.3 (C-9), 19.6 (C-10), 100.1 (C-1'), 75.0 (C-2"),
75.2 (C-3"), 72.0 (C-4'), 77.9 (C-5"), 65.2 (C-6"), 131.3
(C-17), 130.7 (C-2", 6"), 129.7 (C-3", 5"), 134.5
(C-4"), 168.0 (C-7"), 131.2 (C-1""), 130.6 (C-2"", 6""),
129.7 (C-3"", 5", 134.4 (C-4""), 167.7 (C-7"). LA
Kol 5 ScmkioE 800, et 1 R
IRz

& 2: s (RS, mp 202~206 C.
ESI-MS m/z: 479 [M—H] . 'H-NMR (400 MHz,
CD;0D) 6: 491 (1H, d, J= 7.0 Hz, H-2), 2.51 (1H, d,
J=12.6 Hz, H-3), 2.78 (1H, m, H-3), 2.73 (1H, d, J =
7.0 Hz, H-5), 2.19 (1H, m, H-6), 2.54 (1H, d, J = 12.0
Hz, H-6), 4.78 (1H, s, H-9), 1.50 (3H, s, H-10), 4.62
(1H, d, J = 7.0 Hz, H-1"), 8.02 (2H, m, H-2", 6"), 7.53
(2H, t, J = 8.5 Hz, H-3", 5"), 7.63 (1H, t, J = 7.0 Hz,
H-4"); C-NMR (100 MHz, CD;OD) ¢: 55.5 (C-1),
78.7 (C-2), 47.3 (C-3), 217.3 (C-4), 37.3 (C-5), 30.3
(C-6), 85.3 (C-7), 102.8 (C-8), 62.5 (C-9), 14.9
(C-10), 95.0 (C-1'), 74.8 (C-2'), 73.3 (C-3"), 70.3
(C-4'), 80.3 (C-5), 60.9 (C-6'), 128.5 (C-1"), 129.2
(C-2", 6"), 129.3 (C-3", 5"), 133.1 (C-4"), 166.2
(C=0). Lh ¥ b5 scmvdin 87, e aw
2 HEAH Ryo

e 3: HER A, ESI-MS m/z: 621 [M+
Na]".'H-NMR (400 MHz, CD;0D) d: 1.85 (1H, d, J =
10.2 Hz, H-3), 2.49 (1H, d, J = 18.2 Hz, H-3), 2.75
(1H, d, J = 7.0 Hz, H-5), 2.30 (1H, d, J = 18.2 Hz,
H-7), 2.96 (1H, dd, J = 10.2, 7.0 Hz, H-7), 4.69 (1H,
d, J = 12.0 Hz, H-8), 4.65 (1H, d, J = 12.0 Hz, H-8),
5.03 (1H, s, H-9), 1.27 (3H, s, H-10), 4.57 (1H, d, J =
7.5 Hz, H-1"), 7.99 (2H, d, J = 7.5 Hz, H-2", 6"), 7.67
(1H, t, J = 7.5 Hz, H-4"), 7.57 (2H, t, J = 7.5 Hz,
H-3", 5"), 7.97 (2H, d, J = 7.5 Hz, H-2"", 6", 7.65
(1H, t, J = 7.5 Hz, H-4"), 7.53 (2H, t, J = 7.5 Hz,
H-3", 5"); “C-NMR (100 MHz, CD;OD) §: 88.5
(C-1), 87.3 (C-2), 49.9 (C-3), 208.9 (C-4), 48.2 (C-5),
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65.1 (C-6), 27.3 (C-7), 63.9 (C-8), 107.5 (C-9), 20.7
(C-10), 55.8 (-OCH3), 99.8 (C-1'), 75.0 (C-2'), 77.8
(C-3"), 72.0 (C-4"), 75.2 (C-5"), 64.8 (C-6'), 131.2
(C-1"), 130.6 (C-2", 6"), 129.7 (C-3", 5"), 134.5
(C-4"), 167.8 (C-7"), 131.2 (C-1""), 130.5 (C-2"", 6""),
129.6 (C-3", 5", 134.5 (C-4""), 167.6 (C-7"). Ll E
Woin 5 ocEiaE -8, WmSsEtam 3 oh
paeonidanin A.

th&Y 4: AEOKAK, ESI-MS m/z: 621 [M+
Na]". '"H-NMR (400 MHz, CD;0D) ¢: 1.58 (1H, d, J =
10.2 Hz, H-3), 1.76 (1H, d, J = 12.6 Hz, H-3), 2.59
(1H, d, J = 7.0 Hz, H-5), 1.66 (1H d, J = 12.6 Hz,
H-7), 2.45 (1H, dd, J = 10.2, 7.0 Hz, H-7), 4.63 (1H,
d, J = 12.0 Hz, H-8), 4.68 (1H d, J = 12.0 Hz, H-8),
5.42 (1H, s, H-9), 1.20 (3H, s, H-10), 4.57 (1H, d, J =
12.0 Hz, H-1"), 8.02 (2H, d, J = 7.0 Hz, H-2", 6"), 7.57
(2H, t, J = 7.0 Hz, H-3", 5"), 7.69 (1H, t, J = 7.0 Hz,
H-4"), 8.00 (2H, d, J = 7.0 Hz, H-2"", 6'"), 7.56 (2H, t,
J=17.0Hz, H-3"", 5", 7.68 (1H, t, J = 7.0 Hz, H-4""),
3.21 (3H, s, -OCH3); "C-NMR (100 MHz, CD;0D) §:
87.8 (C-1), 85.6 (C-2), 40.6 (C-3), 107.9 (C-4), 39.7
(C-5), 70.1 (C-6), 21.6 (C-7), 60.2 (C-8), 101.0 (C-9),
18.2 (C-10), 50.2 (-OCHj3), 98.6 (C-1), 73.5 (C-2'),
76.5 (C-3"), 70.7 (C-4"), 73.7 (C-5"), 63.8 (C-6"), 129.9
(C-1"), 129.2 (C-2", 6"), 1283 (C-3", 5"), 133.1
(C-4"), 166.5 (C-7"), 129.7 (C-1""), 129.2 (C-2"", 6"),
133.1 (C-4""), 128.3 (C-3", 5", 166.2 (C-7"). Ll E
Hole 5 ScmkioE 80, Stk A 4 4-F4R
BRI REAT 21T

EY 5. AR AR, ESI-MS m/z: 669 [M+
Na]".'"H-NMR (400 MHz, CD;0D) é: 2.57 (1H, d, J =
18.2 Hz, H-3), 2.38 (1H, d, J = 18.2 Hz, H-3), 2.89
(1H, m, H-5), 1.91 (1H, d, J = 10.4 Hz, H-7), 2.91
(1H, m, H-7), 4.78 (1H d, J = 12.0 Hz, H-8), 4.67 (1H,
d, J = 12.0 Hz, H-8), 5.05 (1H, s, H-9), 1.31 (3H, s,
H-10), 4.57 (1H, d, J = 7.6 Hz, H-1"), 4.48 (1H, dd,
J=12.0, 7.0 Hz, H-6'), 8.03 (2H, d, J = 7.8 Hz, H-2",
6"), 7.47 2H, t, J = 7.8 Hz, H-3", 5"), 7.60 (1H, t, J =
7.8 Hz, H-4"), 7.05 (2H, s, H-2"", 6""), 3.26 (3H, s,
-OCH3): "“C-NMR (100 MHz, CD;OD) 6: 88.7 (C-1),
87.6 (C-2), 49.5 (C-3), 209.2 (C-4), 48.3 (C-5), 64.6
(C-6), 27.2 (C-7), 63.9 (C-8), 107.6 (C-9), 20.8
(C-10), 99.9 (C-1"), 75.0 (C-2'), 77.9 (C-3"), 72.2

(C-4"), 75.3 (C-5"), 64.8 (C-6"), 131.2 (C-1"), 130.7
(C-2", 6"), 1345 (C-4"), 129.7 (C-3", 5"), 167.9
(C-7"), 121.4 (C-1""), 110.2 (C-2"", 6"), 140.0 (C-4""),
146.7 (C-3"", 5", 55.8 (-OCH3). LA %4 5 SCHRIR
-8, W% E S 5 4 paconidanin B

tEY 6: HEHR A, ESI-MS m/z: 669 [M+
Na]".'H-NMR (400 MHz, CD;0D) §: 1.68 (1H, d, J =
12.6 Hz, H-3), 1.77 (1H, d, J = 12.6 Hz, H-3), 2.60
(1H, d, J = 6.7 Hz, H-5), 1.61 (1H, d, J = 10.8 Hz,
H-7), 2.41 (1H, dd, J=10.8, 6.7 Hz, H-7), 4.67 (2H, s,
H-8), 5.38 (1H, s, H-9), 1.24 (3H, s, H-10), 4.53 (1H,
d, J = 7.5 Hz, H-1"), 4.45 (1H, dd, J = 12.0, 2.6 Hz,
H-6'), 8.00 (2H, d, J = 7.5 Hz, H-2", 6"), 7.47 (2H, t,
J =15 Hz, H-3", 5"), 7.58 (1H, t, J = 7.5 Hz, H-4"),
7.07 (2H, s, H-2"", 6", 3.28 (3H, s, -OCH3); "“C-
NMR (100 MHz, CD;0D) ¢: 89.2 (C-1), 87.2 (C-2),
41.7 (C-3), 109.6 (C-4), 41.7 (C-5), 72.1 (C-6), 22.8
(C-7), 61.6 (C-8), 102.6 (C-9), 19.7 (C-10), 100.1
(C-1"), 74.9 (C-2"), 78.0 (C-3"), 71.6 (C-4"), 75.2
(C-5"), 64.8 (C-6"), 131.2 (C-1"), 130.7 (C-2", 6"),
129.7 (C-3", 5"), 134.5 (C-4"), 168.0 (C-7"), 121.4
(C-1'), 110.3 (C-2", 6'), 146.7 (C-3"", 5", 140.0
(C-4""), 168.0 (C-7""), 51.9 (-OCH3). LA ¥ 53
BRI IE S, WS kA 6 4 4-O-methyl-
galloylpaeoniflorin.

a7 HERAK, ESI-MS m/z: 769 [M+
Na]".'H-NMR (400 MHz, CD;0D) §: 1.68 (1H, d, J =
12.6 Hz, H-3), 1.84 (1H, d, J = 12.6 Hz, H-3), 2.51
(1H, d, J = 6.7 Hz, H-5), 1.68 (1H d, J = 12.6 Hz,
H-7), 2.47 (1H m, H-7), 4.71 (2H, dd, J = 18.0, 12.6
Hz, H-8), 5.38 (1H, s, H-9), 1.22 (3H, s, H-10), 4.61
(1H, d, J = 5.8 Hz, H-1'), 441 (1H, d, J = 7.5 Hz,
H-1"), 3.89 (1H, dd, J = 12.6, 2.6 Hz, H-6"), 3.67 (1H,
dd, J = 12.6, 6.5 Hz, H-6"), 8.03 (2H, d, J = 7.6 Hz,
H-2", 6", 7.48 (2H, t, J = 7.6 Hz, H-3"", 5"), 7.60
(1H, t, J = 7.6 Hz, H-4""), 8.04 (2H, d, J = 7.6 Hz,
H-2"",6""), 7.47 (2H, t, J = 7.6 Hz, H-3"", 5""), 7.61
(1H, t, J = 7.6 Hz, H-4""); “C-NMR (100 MHz,
CD;0D) ¢: 89.4 (C-1), 87.1 (C-2), 44.4 (C-3), 106.2
(C-4), 43.8 (C-5), 72.0 (C-6), 23.0 (C-7), 61.6 (C-8),
102.2 (C-9), 19.6 (C-10), 99.9 (C-1"), 73.9 (C-2), 76.3
(C-3"), 81.4 (C-4"), 74.9 (C-5), 64.6 (C-6'), 104.9
(C-1"), 74.6 (C-2"), 78.3 (C-3"), 71.4 (C-4"), 77.9
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(C-5"), 62.6 (C-6"), 131.3 (C-1""), 130.7 (C-2"", 6"),
129.8 (C-3"", 5", 134.5 (C-4""), 168.0 (C-7""), 131.2
(C-1""), 130.6 (C-2""", 6'""), 129.7 (C-3"", 5""),
134.4 (C-4"""), 167.6 (C-7""). VL EHdE 5 SCk i
g, % E A 7 i paconiflorin B

e 8: HEK A, ESI-MS m/z: 665 [M+
Na]". 'H-NMR (400 MHz, CD;0D) 6: 2.33 (1H, d, J =
12.6 Hz, H-3), 1.78 (1H, d, J = 12.6 Hz, H-3), 2.58
(1H, d, J = 6.6 Hz, H-5), 2.53 (1H, dd, J = 6.6, 10.6
Hz, H-7), 2.02 (1H, d, J = 10.6 Hz, H-7), 4.76 (1H, d,
J = 11.6 Hz, H-8), 5.42 (1H, s, H-9), 1.35 (3H, s,
H-10), 4.56 (1H, d, J= 7.6 Hz, H-1"), 4.82 (1H, d, J =
3.6 Hz, H-1""), 8.05 (2H, d, J = 7.6 Hz, H-2", 6"),
7.49 (2H, t, J = 7.6 Hz, H-3",5"), 7.62 (1H, t, J= 7.6
Hz, H-4"); “C-NMR (100 MHz, CD;OD) J: 88.6
(C-1), 86.5 (C-2), 43.8 (C-3), 105.7 (C-4), 43.3
(C-5), 71.5 (C-6), 22.8 (C-7), 60.9 (C-8), 101.5
(C-9), 18.9 (C-10), 99.3 (C-1'), 74.1 (C-2"), 77.2
(C-3"), 71.1 (C-4"), 75.3 (C-5), 67.3 (C-6'), 130.4
(C-1"), 129.9 (C-2", 6"), 128.8 (C-3", 5"), 133.6
(C-4"), 167.2 (C-7"), 99.1 (C-1'"), 72.7 (C-2"""), 70.4
(C-3""), 70.8 (C-4"""), 72.6 (C-5""), 61.8 (C-6""). LA |-
Mo ocwkak g — s, Mm% EaY 8 A
isomaltopaeoniflorin.

& 9: KK, ESI-MS m/z: 503 [M+
Na]". 'H-NMR (400 MHz, CD;0D) 6: 2.19 (1H, d, J =
12.6 Hz, H-3), 1.96 (1H, d, J = 10.9 Hz, H-3), 2.59
(1H, d, J = 6.9 Hz, H-5), 2.49 (1H, dd, J = 10.9, 6.9
Hz, H-7), 1.83 (1H, d, J = 1.5 Hz, H-7), 4.74 (2H, dd,
J=12.0, 6.4 Hz, H-8), 5.42 (1H, s, H-9), 1.36 (3H, s,
H-10), 4.53 (1H, d, J= 7.6 Hz, H-1"), 8.05 2H, d, J =
7.4 Hz, H-2", 6"), 7.61 (1H, t, J = 7.4 Hz, H-4"), 7.50
(2H, t, J = 7.4 Hz, H-3", 5"); "“C-NMR (100 MHz,
CD;0D) §: 89.4 (C-1), 87.3 (C-2), 44.6 (C-3), 106.4
(C-4), 44.0 (C-5), 62.9 (C-6), 23.4 (C-7), 61.8 (C-8),
102.4 (C-9), 19.6 (C-10), 100.2 (C-1), 75.1 (C-2"),
72.3 (C-3"), 71.8 (C-4), 78.1 (C-5"), 61.7 (C-6"), 131.3
(C-17), 130.7 (C-2", 6"), 129.7 (C-3", 5"), 134.5
(C-4"), 168.0 (C-7"). LA -5 5 scwkais —s",
WS A 9 HATHT

EY 10: FK K, ESI-MS m/z: 495 [M—
H] . 'H-NMR (400 MHz, CD;0D) §: 2.19 (1H, d, J =
12.6 Hz, H-3a), 1.80 (1H, d, J = 12.6 Hz, H-3B), 2.57

(1H, d, J = 6.9 Hz, H-5), 1.96 (1H, d, J = 10.8 Hz,
H-70), 2.48 (1H, dd, J = 12.9, 6.9 Hz, H-7p), 4.69
(2H, s, H-8), 5.40 (1H, s, H-9), 1.36 (3H, s, H-10),
4.53 (1H, d, J= 7.6 Hz, H-1"), 6.83 (2H, d, J = 8.8 Hz,
H-3", H-5"), 791 (2H, d, J = 8.8 Hz, H-2", 6");
BC-NMR (100 MHz, CD;0OD) J: 87.9 (C-1), 85.9
(C-2), 43.2 (C-3), 105.0 (C-4), 42.6 (C-5), 76.6 (C-6),
22.1 (C-7), 59.8 (C-8), 100.9 (C-9), 18.2 (C-10), 98.8
(C-1), 70.9 (C-2'), 73.6 (C-3'), 70.4 (C-4), 76.7
(C-5"), 61.5 (C-6'), 120.6 (C-1"), 131.6 (C-2", 6"),
162.3 (C-4"), 114.8 (C-3", 5"), 166.7 (C-7"). LA %k
P 5 SRR aE 5, MRS 10 DG ERAEA
2.
a1 Bk, ESIMS m/z: 479 [M—
H] . "H-NMR (400 MHz, CD;0D) §: 1.98 (1H, d, J =
15.5 Hz, H-3a), 2.40 (1H, dd, J = 15.5, 7.0 Hz, H-3p),
4.79 (1H, s, H-4), 2.91 (1H, t, J = 6.5 Hz, H-5), 2.02
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