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Studies on chemical constituents in Guizhi Fuling Capsule (VII)
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Abstract: Objective To study the chemical constituents from the 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 Five compounds were identified as 3'-O-galloylsucrose (1),
4'-O-galloylsucrose (2), 6'-O-galloylsucrose (3), 1'-O-galloylsucrose (4), and 1,2,3,4,6-pentagalloylglucose (5). Conclusion
Compounds 1—35 are isolated from Guizhi Fuling Capsule for the first time, and compound 1 is a new compound. Compounds 1—5
inhibited calcium influx in uterine smooth muscle cells of primary mice.
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FRUEAR RIEAERR R 76 A W 70 A0 L aily 11261,
ARSI XA R AR I T AT TS o i A
IR EWIE T BB 7 55438 5 MEE,
S EN 3-0-I BTN (3'-0-galloyl-
sucrose , 1) . 4-0-% & T B i 4 (4-0-
galloylsucrose, 2). 6-O0-% & TR (6'-0O-
galloylsucrose, 3). 1-0-% & FBLEEMET (1-0-
galloylsucrose, 4). 1,2,3,4,6- 113 & - Bk i %5t
(1,2,3,4,6-pentagalloylglucose, 5). L&Y 1~5 K
HIRMZE T Ba8, a1 s
Yo AEY 1~5 M AN R 5 i gl
RIS B R E A

1 UEEHH

Bruker-AV-400 ZUAZHEEARIETE(X (Bruker 2
A]D; Agilent 1260 il 2% 2 iy 80BAH 1A (Agilent
AFD; SW-CI2F BB TAE S (MRS
REMRATD; Thermo scientific 3100 — AR B 77
% (Thermo ~#]); CKX41SF {8 & W%t (Olypus
NED; 96 FLANAERE TR, 25 ecm? s 3R (36
Costar A #); i (Eppendorf A ] );
BXM-30R A &K F e, (RIEIRER ST A
YIS AR B IR AT D LD4-2A B0l (AbRiARR
FARIAEME ARG AR]); invitrogen 1028 4ifig 5
a1 #4X (ThermoFisher A &) ), Flexstation®3 45
TAE¥E (MDD,

Sephadex LH-20 #E/iiAE (Pharmacia A ]); £
il LEEER (5 BEFEA T ;s Fuji Cis (250
mm X 50 mm, 5um); R4l 2/ (OCEANPAK);
A aiifF (Rt ZEGR A IR A F)D; DMEM/F12
73 (Gibco A, #6555 1133032); Jf4-ifiE
(Hyclone 24 #], #t*5 SH30084.03); [ (1
(Amresco A &), fit*5 1776226); EDTA (AMRESCO
AHE, #5 E0322); HFHER/EERKEEW
(Biotopped A ], #t5 150525); ATHIARZE Fa
(PGFyq, Sigma AH], fit5 029K3784V); Calcium
6-QF Assay Kit (MD),

7 S DL ETE ICR /N BRI T4 M K 2 LU =
ZHul, FIYREEKIES 201603273,

FER RS IS HE (LS 130201) HVL IR BEG 25k
A A B s m B
2 RESSE

FERIRE RBEAN Y (15.0 kg), L 95%L0E
LA EREL 4 YK, FHIK 2 h, SERUR SRR IR 48 2928

1l SRR BV A A e . &7 R ER 2T A
IETEERR, % 4, GHEICRGZAT#/MH. B
IETEERGALIRE (500 g), ZRERFEMIE, PL—
S - RS R, £3 7 M Fr. B1~B7. %
Fr. B7 & Sephadex LH-20 F: i, DLHFEESL, £
#il#%M HPLC /78, LL 2% MKk E4itb)E, 15
FEEY 1 (5mg). 2(5mg). 3(5mg). 4(5mg).
% Fr. B6 £& Sephadex LH-20 i, DL & H -
HEE (10D e, @9mES S, BEhaYw s
(80 mg).
3 #ikE

&Y 1: FERAR, HR-ESI-MS m/z: 493.120 2
[M—H]™ GHHAE 493.1199), 20T 3N CioHa6015.
IH-NMR ¢ 7.16 (2H, s, H-2", 6") 454 BC-NMR 6
167.6 (C = 0), 146.5 (C-3", 5"), 140.0 (C-4"), 121.2
(C-1"), 110.5 (C-2", 6"), HEMZAWEMEEH 1 MK
BT, TH-NMR W& 1 MR bR 55
4542 (1H, d, J = 3.4 Hz, H-1), '3C-NMR 1} 5
B FIEENRAE TN RE 12 AN LA
155, Hrf693.5(C-1), 104.9 (C-2") A 2 AFEAR S
BfEs, AR R . KA 5%
RIRKAR, 22 ARSI & IR % FE
FpE . 3Eid HSQC. HMBC. 'H-'H COSY il TOCSY
R ETIR. WA FEFSNE 3 AN Bl TR, 18
HSBC #f (B 1) Adoulses s &k i+ o 5.42
(1H,d,J=3.4Hz, H-1) 5582475 104.9 (C-2) Bk
G5 mfEMAE, RZUEWEE 1 AR B
HERE H-3'A0 R 7155 6 5.53 (1H, d, J= 7.8 Hz, H-3")
5% & FEH 0167.6 (C=0) 3%, FrlifiEit s
Y1 R 3 -0- & T RERENEH AZ MRV 8 WK 1.

b &M 2: AR A, ESI-MS m/z: 493 [M—H] -
'H-NMR (400 MHz, CD;0D) 6: 5.45 (1H, d, J = 3.8
Hz, H-1), 3.92 (1H, ddd, J = 9.9, 4.4, 2.3 Hz, H-2),

1 &1 89EE HMBC 1%
Fig.1 Key HMBC correlations for compound 1
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#£1 LA 15 H-NMR. BC-NMR (400/100 MHz, MeOD) F1{tL &4 2~4 #J 3C-NMR (100 MHz, MeOD) #i=E
Table 1 'H and 3C-NMR data of compounds 1 (400/100 MHz, MeOD) and *C-NMR data of compounds 2—4 (100 MHz,

MeOD)
AL 1 2 3 4
OH dc Jc oc oc
Glucose moiety
1 542 (1H, d, J=3.4 Hz) 93.5 94.0 93.2 94.2
2 3.93 (1H, m) 74.7 74.5 73.2 73.1
3 3.42 (1H, m) 73.1 74.7 74.7 74.7
4 3.44 (1H, m) 71.2 71.4 71.3 71.4
5 3.65 (1H, m) 74.8 73.3 74.1 74.5
6 3.76 (1H, dd, J=12.2, 4.2 Hz), 3.84 (1H, m) 62.2 62.2 62.3 62.3
Fructose moiety
Iy 3.64 (1H, m), 3.57 (1H, d, J=12.4 Hz) 65.2 63.7 63.9 64.1
2! 104.9 106.3 105.5 104.3
3 5.53 (1H, d,J= 7.8 Hz) 79.9 77.5 78.7 78.9
4 439 (1H,t,J=7.8 Hz) 74.0 78.8 76.5 75.0
5' 3.95 (1H, m) 84.4 83.0 80.7 83.7
6 3.83 (2H, m) 63.1 63.9 66.8 63.3
Galloyl
1" 121.2 120.9 121.2 121.2
2",6" 7.16 (2H, s) 110.5 110.3 110.2 110.2
35" 146.5 146.6 146.4 146.6
4" 140.0 140.3 139.8 140.1
C=0 167.6 167.8 168.3 167.8

3.74 (1H, m, H-3), 3.39 (1H, dd, J = 9.8, 9.1 Hz, H-4),
3.46 (1H, dd, J = 9.8, 3.8 Hz, H-5), 3.87 (1H, m,
H-6a), 3.16 (1H, m, H-6b), 3.67 (2H, m, H-1'), 4.49
(1H, d, J = 7.2 Hz, H-3"), 5.37 (1H, t, J = 6.9 Hz,
H-4"), 4.02 (1H, td, J = 6.9, 3.5 Hz, H-5"), 3.79 (2H,
m, H-6), 7.08 (2H, s, H-2", 6"). '3C-NMR % ¥ . 3%
1o DL EER S SCkiaE — 200, et a2 A
4-0-% & TIRERENEE .

b &M 3: Ak A, ESI-MS m/z: 493 [M—H] -
'H-NMR (400 MHz, CD;0D) 6: 5.42 (1H, d, J = 3.8
Hz, H-1), 3.38 (1H, m, H-2), 3.71 (1H, m, H-3), 3.36
(1H, m, H-4), 3.87 (1H, m, H-5), 3.75 (1H, dd, J =
12.4, 5.3 Hz, H-6a), 3.86 (1H, m, H-6b), 3.63 (2H, m,
H-1'), 4.14 (1H, m, H-3"), 4.14 (1H, m, H-4"), 4.02
(1H, td, J= 8.0, 3.1 Hz, H-5'), 4.51 (2H, J=11.8, 5.2
Hz, H-6'), 7.10 (2H, s, H-2", 6"). 3C-NMR %#}i .3
1o DL EER 5 SCmfiaE — s, M et a3 h
6'-O-F 3 T Bk ERHY

th &Y 4: KK, ESI-MS m/z: 493[M—H] -
'H-NMR (400 MHz, CD;0D) 6: 5.46 (1H, d, J = 3.8
Hz, H-1), 3.44 (1H, dd, J = 9.8, 3.8 Hz, H-2), 3.71

(1H, m, H-3), 3.39 (1H, m, H-4), 3.86 (1H, m, H-5),
3.72 (1H, m, H-6a), 3.81 (1H, m, H-6b), 4.31 (1H, d,
J=12.0 Hz, H-1'a), 4.48 (1H, d, J = 12.0 Hz, H-1'b),
4.19 (1H, d, J = 8.6 Hz, H-3"), 4.08 (1H, m, H-4'), 3.79
(1H, m, H-5'), 3.78 (2H, m, H-6), 7.09 (2H, s, H-2",
6")o BC-NMR ¥ W3 1. DL E#ES cmkfiE —
U, WS AY) 4 N 1-0-B & T BEEREE .
&5 K, ESI-MS m/z: 939 [M—H] .
'H-NMR (400 MHz, CD;0D) J: 6.24 (1H, d, J = 8.3
Hz, Glc-H-1"), 5.58 (1H, t, J = 8.3 Hz, Glc-H-2"), 5.90
(1H, t, J= 9.7 Hz, Gle-H-3"), 5.62 (1H, t, J = 9.7 Hz,
Gle-H-4"), 4.52 (1H, d, J = 10.3 Hz, Glc-H-5"), 4.40
(2H, m, Gle-H-6'), 6.90 (2H, s, Galloyl-H-1), 6.95
(2H, s, Galloyl-H-2), 6.98 (2H, s, Galloyl-H-3), 7.05
(2H, s, Galloyl-H-4), 7.11 (2H, s, Galloyl-H-5);
BCNMR (100 MHz, CD;0D) ¢ 93.9 (Gle-C-17), 72.3
(Gle-C-2"), 74.2 (Gle-C-3"), 69.9 (Gle-C-4"), 74.5
(Gle-C-5"), 63.2 (Gle-C-6"), 167.3~168.0 (5X C = 0),
121.1~119.8 (5XC-1), 110.7~110.4 (5XC-2, 6),
146.6~146.3 (5XC-3, 5), 140.8~140.1 (5 X C-4). LA
FEE S oC kiR E — B, M AT S R
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IRSCERTTED), MBS Z Ry, HE TR T
EHY, BURE, THALERNILAND, ke AR
R R, AR, 2 d, PBS JE¥E 2
i, 3 ECAMB RN, I\ SE AR 774, T 37 C.
5%CO, ML FRFAGR LR . MRS 5~7 d
B, DMIRES BERM, AT oy 0 S, e T
B AR EER, TR R .

SR/ BT B T LA M AE AR, L1 X 10840
WERIR T A5 96 fLIR, T 37 C. 5% CO,4HJfl
B faRr R . 3 B35, TN 100 pL Calcium 6-QF
W, 37 CHEAE 2 he AT AU, BRAIIAIL 2
Ho Z=ALARMEARIA NN 50 uL ) PBS, 25254000
AN PBS WiBEUFRIZ59 50 uL, fEA 15 min.
Flexstation®3 45yt T AE il k6l 20 2545 25 7281k . X
B RIEAT 20 s J5, THEAMA 50 uL PBS, H
REHMN PGFa (AUFEHA 420 nmol/L) 50 pL,
W5E 100 s PIES T AR MK

ZiPYER 15 min J5, B3R EAUAIES 25 71 %
o, FR0E 20s J5, (EREBEMAMMNRA, =
FI4H 20 s o 2 AR AR AL, S BlEA B .
PV A Z52H 20 s Jo IR AT ST, X
AN PGFa,, HHEZRFEAK. Z4W4THSA25)E, MLk
A E s, B2 SR ER, SAdti, B
MHZESAREN: SHMEANKR, &% 1~5
(125 g/L) HERARENE, GEHEHIH USMCs
45+ #it
40
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Fig. 2
induced by prostaglandin Fzq«

Inhibitory effects of compounds 1—5 on [Ca?']
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5 e
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MR, T 5 P LA US4 s et 4 P P 5 1
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FERARZS R 7 B4R B 5 AN & TR 05
RN R T BT LA A4S 5 T AR, AN
FRIT IR R MR S L Be A g — P R Bk

BB TR R R AR R FE 32 B R o)
Z—, FESRET WA~ 54 2 k2.
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P LA A A S B T X — 7 X, e
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