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Abstract Twelve compounds were isolated from the ethanol extract of Fructus Gleditsiae Abnormalis by macro-
porous resin, silica gel, Sephadex LH-20, MCI and ODS column chromatographies. Their structures were identified
on the basis of physicochemical properties and spectral data as gleditsioside A(1), gleditsioside B(2), gleditsio-
side H(3), gleditsioside 1(4), gleditsioside J(5) , gleditsioside K(6), gleditsia saponins C'(7) , tamarixetin-7-0-3-
D-glucopyranoside(8) , neohesperidin(9) , chrysoeirol-7-0-neohesperidoside( 10) ; syringaresinol- 0-8-D-glucopyr-
anoside(11), liriodendrin(12) . Compounds 8-12 were firstly isolated from this genus.
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FEEAF S N R N LARUK A
IR A AT prosapogenin 2b SN FE BRI T , HE LA
R FRARUE o ARSEIRRIZ 2 R i
JE =S T A IO HOF R IR AR
IS o MRS rh o B F 45 12 Mk
W, B35 T =5 R gleditsioside A (1) | gledit-
sioside B(2) .gleditsioside H(3) .gleditsioside 1(4) |
gleditsioside J(5) ,gleditsioside K(6) .gleditsia sapo-
nins C'(7) ;3 ANHEHAFN 2 AR R BRWIER-7-0-8-
D- G HE 1 (8) Bl J 1 (9) (& B T R-T-0-57
PR HE T (10) | T 75 JIg 3R -0-B-D-Hk 1 5 % B 17
(11) FEERAF (12) . HP a8 ~12 K EIK
PN KL G

1 # #

L1 BELHRXA

X4 Fre o BUH AU s e A CRBETE R
#1E ) 5 Bruker AV-500 F1 AV-300 %Y 4% #f 21 3R Y
({5 [= Bruker /3 #] ) ; Agilent 1100 Series LC/MSD
Trap %X (SEE Agilent 7)) o A @I AER (F
BT ) s W2 IS REIR GF s, (MR B 16 AT
FEHT) s MCI HP-20 ( H A =224k 5% /0 7] ) 5 Sephadex
LH-20( 2 [E Pharmacia /2 7)) ; ODS ( £ [ Merck 2
a]) ;D101 AL (CREET A TA R A o

P PR 24 0 v B o B
1.2 25 #

WO R T 2010 48 3 JTIASK, 7t L8,
Zo E 2B OR A 7R R IR R B TE A O 4 (Frue-
tus Gleditisiae Abnormalis) , 57 ( No. 20100401 ) {4
FETH EARRE KRR B

2 REESE

WA 50 kg, 70% L BERNRPLHL 3 WK, FEIK
2 h, B PREBUR, U M AR R . BRI
KRR, BAETF D 101 KL AR, KR 7K .30% |
60% 90% ZBEPEBifes] Fr.1 ~3, Fr.1(50 g) I
FEF MCI 354, R 30% 60% 90% H gLk
B, 45 %] Fr.la ~ lc, Fr. la 2 RE AR @55, LL&L
P-MBECI0: 1T —1: 1) B R VR, 516 &9 10
(13 mg) 12(11 mg) ., Fr. 1b £ ODS 3%, K1k
JH50% ~90% F -7k A6 B2 VI, o 50% ~60%
FH K Y L& 43 5 JF A it 4 1 ~ 8, 48 ODS A1 LA

50% F - 7K S5 B e b, A5 2046 &9 3 (95 mg) 5 1fif
70% ~80% H BEKPEREHS 0 & H- i o 9 ~ 16,4
ODS #: €0, 4% Lh 70% H FE-/K & Ve, F & &
Sephadex LH-20 # €4 ) EEVE L, 15 2L 54 4
(110 mg) 5(14 mg) .7(60 mg) ; fz )5 90% HfiE-7K
VRIS A& 3 J 4 17 ~ 22, ZRE S R s LS
f5-FBECLS: 1—1: 1) BEREBERL , FF48 Sephadex LH-
20 A S LLE-HBE (1 1) P, 15 8654 8
(11 mg) 9(15 mg) 11(12 mg) ., Fr. 2 £2/2 5 ODS
FEA G, LS ) B3I 1) FE - /K 2R G e 38 B 5 3 ok
B G 1(130 mg) \2(22 mg) 6(15 mg),

3 GEMEE

fes 1 BEERHE) ,mp:205 ~206 C, kiR
T HE I V] D 28 41 4%, Liebermann-Burchard Fil Molish 2 W
PR, ESI-MS m/z:1 643[ M +Na] * .'H NMR (500 MHz,
C,D,N) 8:7.02(1H,t,J =7.8 Hz, MT H-3),6.34 (1H,br.
s,Cy-Rha-H-1),6.12 (1H,d, J = 7.1 Hz, Cpy-Gle’-H-1) ,
6.10(1H,dd,J=18.0,10.6 Hz,MT H-7),5.53(1H,br. d,
J=17.5 Hz,MT H-8a),5.43 (1H,br. s, H-12) ,5. 17(1H, br
d,J=11.2 Hz,MT H-8b),5. 16(1H,d,J =7.2 Hz, Coy-Xyl'-
H-1),5.12(1H,d,J =5. 1 Hz, Cy-Ara-H-1),5.04 (1H, d,
J=6.7 Ha,Cog-Xyl'-H-1) ,4.95 (1H,d, J = 6.8 Hz, C,-Xyl-
H-1),4.86(1H,d, ] = 7.6 Hz,C,-Gle-H-1),3. 50 (1H, dd,
J=3.8,12.0 Hz,H-3),2.40(1H,m,MT H-4a) ,2.35(1H,m,
MT H-4b),1.86(3H,s, MT Me-9),1.72(1H,d, ] =5.9 Hz,
C,-Rha-Me) ,1.44(3H,s,MT Me-10) ,1.33,1.30,1. 04,0.96,
0.94,0.87,0. 84 (each 3H, s, Me-23,27,26,24,30,25,29) ,
PC NMR(125 MHz,C,DsN) W3 1,552, i ik iddids 55
HRL9 T BE—5, B b &40 1 0 gleditsioside A,

a2 HEBR(PE) ,mp:203 ~204 C, HRERER
T HE 2 ] D 28 41 4%, Liebermann-Burchard Fl Molish [ W
HIHME, ESI-MS m/z:1 659[ M +Na] * ,'H NMR(500 MHz,
C,D,N) 8:7.21(1H,t,J =7.3 Hz, MT H-3),6.34 (1H, br.
s,Cy-Rha-H-1),6.10 (1H, d, J = 7.8 Hz, Cpy-Gle’-H-1) ,
6.08(1H,dd,J=17.3,10.7 Hz,MT H-7) .5. 51 (1H,dd, ] =
17.3.1.9 Hz,MT H-8a).5.45(1H,br. t,H-12) 5. 16 (1H,
d,J=7.5 Hz,Cpy-Xyl"-H-1) ,5. 13(1H,dd,J = 10.6,1. 9 Hz,
MT H-8b),5.12(d,J =5.3 Hz,Cy-Ara-H-1),5.05(1H, d,
J=7.0 Hz, Cyy-Xyl'-H-1) ,4.95 (d, J = 6.8 Hz, C,-Xyl-H-
1),4.86(1H,d,J =7.7 Hz,C;-Gle-H-1) ,4.71 (2H, br. s,
MT H9),3.50 (1H,dd,J = 11.2,4.3 Hz,H-3),2. 68 (1H,
m,MT H4a) 2. 60(1H, m, MT H4b),1.75(1H,d, ] =6.0
Hz,C,-Rha-CH, ) ,1. 42(3H,s,MT H-10) ,1.34,1.31,1.05,
0.96,0.94,0.88,0. 84 (each 3H, s, Me-23,27,26,24,30, 25,
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29),°C NMR(125 MHz,C,DyN) L 1 2. B L i 5
SCHRL 9 TXT FR—3, B (LG 2 1 gleditsioside B,

a3 HEBR(HE) ,mp:250 ~251 C KGR
TR 0 40 2849, Liebermann-Burchard 11 Molish 57 i 14
FHP: . ESI-MS m/z:1 623[M + Na]*.'H NMR (500 MHz,
C,D,N) 5:6.34(1H,br. s, Co-Rha-H-1) ,6.09(1H,d,J =7.8
Hz,Cyy-Gle'-H-1) ,5.36(1H, br. s, H-12) ,5.36 (1H, br. s, Cyy -
Rha'-H-1),5. 14(1H,d,J =7. 4 Hz, Coy-XyI"-H-1) ,5. 12( 1H,
d,]=4.6 Hz,C,-Ara-H-1) ,5.03 (1H,d, J = 6.4 Hz, Cpy-Xyl'-
H-1) ,4.94(1H,d,J =6.7 Hz,C,-Xyl-H-1) ,4.84(1H,d, ] =
7.5 Hz, Cy-Gle-H-1),3.47 (1H, m, H-3),1.33,1.29,1.07,
0.95.0.95,0.85,0.83 (each 3H,s, Me-23,27,26,24.30,25,
29),”C NMR(125 MHz,C;DsN) W46 1.2, DL 3555
SCHRL 8 J 4R iE—3, B E LG 3 O gleditsioside H,

bt 4 HEHR(HE) ,mp:255 ~256 C, KGR
T T I N i W 48 (%, Liebermann-Burchard F1 Molish JZ i
PR, ESI-MS m/z:1 477[M +Na] * .'H NMR (500 MHz,
C,D,N) 5:6.41 (1H, br. s, Cpy-Rha-H-1) ,6. 18 (1H, d, J =
7.9 Hz,Cy-Gle’-H-1) ,5.39 (1H, br. t, H-12) ,5. 16 (1H, d,
J=7.5 Hz,Cp-Xyl-H-1) ,5. 13 (1H,d, J = 5.2 Hz, C,-Ara-
H-1),5.05(1H,d,J =7.3 Hz, Cy-Xyl'-H-1) ,4.96 (1H, d,
J=6.9 Hz,C,-Xyl-H-1) ,4.86(1H,d,J =7. 8 Hz,C,-Gle-H-
1),3.50(1H,dd,J=11.8,4.2 Hz,H-3),1.77(1H,d, ] =
6.2 Hz, C,y-Rha-CH, ) ,1.33,1.31,1.06,0.95,0. 84,0. 83,
0.82(each 3H, s, Me-23,27,26,24,30,25,29) .,” C NMR
(125 MHz,CsDsN) W3 1.2, DA BBl 550k [ 8 14
B —EL, T ELEY 4 K gleditsioside 1,

feath S FEBA (IR , Wi IR 7 B 1 2 vy Wik i
#5406  Liebermann-Burchard Fi1 Molish Jz v ¥ B4, ESI-MS
m/z:1 655[ M + Na] *.'H NMR (500 MHz, C;D;N) &:6.48
(1H,b. s, Cyy-Rha-H-1) ,6. 14(1H,d,J =7.5 Hz, C,-Gle'-H-
1),5.39(1H,br. s,H-12),5. 17(1H,d, J =7. 3 Hz, C-Gal-H-
1),5.16(1H,d,J =4.9 Hz,C,-Ara-H-1) ,5. 14 (1H, br. 1, H-
16),5. 13(1H,d,J =5. 1 Hz, Coy-Xyl-H-1) ,5.08 (1H,d, ] =
7.5 Hz,Cyp-Xyl'-H-1) ,4.99(1H,d,J =7.0 Hz,C,-Xyl-H-1) ,
4.86(1H,d,J =8.0 Hz,C,;-Gle-H-1) ,3.34(1H,m,H-3) ,1. 67
(3H,d,J=6.1 Hz,Cx-Rha-6),1.82,1.29,1.06,0.95,0. 89,
0.88,0. 87 (each 3H,s,Me-27,23,30,26,24,29,25) ,”C NMR
(125 MHz,CsDN) 3R 1.2, DA R 4cE 5 30k (8 1 % IR
—F, M EL S 5 N gleditsioside ],

a6 B (), WA IR 7 B 1 S 7 Wik i
#2406 | Liebermann-Burchard Fi1 Molish 5z i ¥ B4, ESI-MS
m/z:1 625[M + Na]*.'H NMR (500 MHz, C;D;N) 8:6.48
(1H,br.s,Cy-Rha-H-1) ,6.08 (1H,d,J =8.3 Hz, Cy-Glc'-
H-1),5.19 (1H,d, J = 7.0 Hz, Cpy-Xyl"-H-1),5.56 ( 1H,
br.s,H-12),5.14 (1H,d, J = 4.7 Hz, C;-Ara-H-1), 5. 13

(1H,d,J =6.5 Hz,Cyy-Xyl’-H-1) ,5. 14(1H, m, H-16) ,5. 12
(1H,d,J =7.0 Hz,Cpy-Xyl'-H-1) ,4.95(1H,d, ] =7.0 Hz,
C,-Xyl-H-1) ,4.86 (1H,d, J = 7.7 Hz, C,-Gle-H-1),3.57
(1H, m, H-3),1.80, 1.26, 1.08, 0.95, 0. 89, 0. 88, 0. 87
(each 3H,s, Me-27,23,30,26,24,29,25) ., C NMR (125
MHz,CsD;N) L3R 1.2, DLE i3 Bl 5 SCk [ 8 ] % iR —
L HEEY 6 N gleditsioside K,

a7 HEAK(FEE),mp:234 ~235 C,[a] =
—18°(c 0. 10,MeOH ) , e i 1% 7 5 [ 2 o ¥ 5 45 €4, Lieber-
mann-Burchard F1 Molish fz W 3% B #4:. ESI-MS m/z:1 639
[M+Na]*.'H NMR (500 MHz, C,D;N) 8:6.37 (1H, br. s,
Cy-Rha-H-1) ,6. 14 (1H,d, J = 7.8 Hz, Cpy-Gle'-H-1) , 5. 60
(1H,br. s,H-12),5.42(1H, br. s, C,-Rha’-H-1) ,5. 20 (1H,d,
J=7.0 Hz,Cy-XyI-H-1) ,5. 18 (1H,d, J = 5.0 Hz, C,-Ara-H-
1)35. 17(1H, m, H-16),5. 16 (1H,d, J =7. 5 Hz, C,y-Xyl'-H-
1),5.01(1H,d,J=6.5 Hz,C,;-Xyl-H-1) ,4.90(1H,d,J=7.2
Hz,C,-Gle-H-1) ,3.48 (1H, m, H-3) ,1.87.1.34 1. 14 1. 14,
1.02.1.00.0.95 (each 3H, s, Me-27,23,30,26,24,29,25)
G NMR(125 MHz, CDyN) W3 1.2, Bl PRl 5 3k
[84RIE—, HEA &M T /v gleditsia saponins C',

Table 1 '>C NMR data for the aglycone moieties of compounds 1-7
(125 MHz in C5D5N)

Position 1 2 3 4 5 6 7
1 38.9 38.9 38.9 38.9 38.9  38.9 39.0
2 26.8 26.8 26.8  26.8 26.8 26.8 26.8
3 88.6 88.6 88.7 88.6 88.6 88.7 88.9
4 39.6  39.6 39.6 39.6 39.6 39.6 39.6
5 56.0 56.0 56.0 56.0 55.9 56.0 56.1
6 18.7 18.7 18.7 18.6 18.5 18.6 18.7
7 33.3 33.3 33.2 33.1 33.1 33.5 33.5
8 40.0 40.0 40.0 40.0 40.0 40.1 40.1
9 48. 1 48. 1 47.3  48.1 47.1 47.2 47.2
10 37.1 37.1 37.1 37.1 37.1 37.1 37.1
11 23.9 24.0 23.8 23.9 23.9 23,9 239
12 122.9 122.9 122.8 122.9 122.8 122.5 122.6
13 144.0 144.0 144.1 144.0 144.0 144.4 144.4
14 42.3 42,3 42,3 42,3 42,2 42,1 42.2
15 28.4  28.5 28.6  28.5 28.5 36.2 36.0
16 23.4 23.4 23.3 23.5 74.6  74.1 74.0
17 47.2 47.2  48.1 47. 1 48.0 49.2 49.5
18 42.0 41.9 41.9 42.1 42.0 41.5 41.5
19 46.3 46.3 46.4 46.3 46.2 47.3 47.5
20 30.8 30.8 30.8 30.7 30.7 30.7 30.8
21 34. 1 34.0 34.1 34.0 34.0 359 36.0
22 32.5 32.5 32.5 32.4  32.3 31.8 31.9
23 28.2 28.2 28.2 28.2 28.2 28.3 28.3
24 17. 1 17. 1 17.1 17.1 17.1 17.1 17.1
25 15.7 15.7 15.7 15.7 15.7 15.8 15.9
26 17.6 17.6 17.5 17.5 17.5 17.5 17.6
27 26. 1 26. 1 26.0 26.1 26.0 27.1 27.2
28 176.5 176.5 176.6 176.4 176.4 175.8 176.0
29 33,2 33.2 33.2 33.3 33.3 33.1 33.2
30 23.9 23.9 23.8 23.8 23.7 24.5 24.7
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Table 2 '*C NMR data for the sugar moieties of compounds 1-7 (125 MHz in C5DsN)

Position 1 2 3 4 5 6 7
C;-Gle CsDsN
1 106. 7 106. 7 106. 7 106. 7 106. 7 106. 8 106. 8
2 75.7 75.8 75.7 75.7 75.7 75.7 75.7
3 78. 4 78. 4 78. 4 78. 4 78.4 78. 4 78. 4
4 72.3 72.2 72.2 72.3 72.2 72.2 72.2
5 76.2 76.2 76.2 76.3 76.2 76.1 76.1
6 69. 6 69. 6 69. 6 69. 6 69. 6 69.5 69. 6
Ara
1 102. 4 102. 4 102. 4 102. 4 102. 4 102. 3 102. 3
2 80. 6 80.6 80.6 80. 6 80.6 80.5 80.5
3 72.7 72.7 72.6 72.5 72.6 72.6 72.5
4 67.5 67.5 67.5 67.5 67.5 67.5 67.4
5 64.4 67.3 64.3 64.4 64.4 64.3 64.3
Xyl
1 106. 4 106. 4 106. 3 106. 4 106. 5 106. 2 106. 3
2 75.5 75.5 75.4 75.5 75.5 75.4 75. 4
3 77.9 77.9 77.9 77.9 77.8 77.8 71.9
4 70.9 70.8 70.8 70.9 70. 8 70.8 70.9
5 67.3 67.3 67.3 67.3 67.3 67.3 67.3
Cyg-Gle’
1 94.6 94.6 94.6 94.8 94.6 94.17 94.17
2 76.8 76.7 76.5 76.5 77.1 76.7 76.5
3 79.0 79.0 79.1 79.4 79.0 79.0 79.1
4 71.3 71.5 71.1 71.3 71.3 71.2 71.2
5 75.8 75.17 77.6 78.8 78.9 78.9 71.6
6 64.3 64.4 66. 5 62.2 62.1 62.0 66.7
Rha
1 101. 5 101. 4 101. 4 101. 3 100. 4 100. 1 101. 4
2 71.7 71.6 71.6 71.7 81.2 81.4 71.8
3 72.5 72.5 72.6 72.7 72.2 72.2 72.6
4 85.0 85.0 85.1 85. 1 84.5 82.8 83.8
5 68.3 68. 1 68.2 68.2 68.0 68. 1 68.4
6 18.6 18.6 18.6 18.7 18.7 18.6 18.6
Xyl’
1 106. 8 106. 8 106. 9 106. 9 106. 4 106. 0 106. 3
2 75.1 75.0 75.0 75.0 75.2 75.1 75.0
3 87.3 87.3 87.3 87.4 87.2 87.3 87.5
4 68.9 68.9 68.9 68.9 68.9 69.0 69.0
5 66.9 66.9 66.9 66.9 66. 8 66.7 66.9
Xyl”
1 105.9 105.9 105.9 105.9 105.9 105.7 106. 1
2 75.2 75.2 75.1 75.2 75.2 75.2 75. 1
3 78.1 78.1 78.0 78.1 78.0 78.1 78.1
4 70. 8 70. 8 70.8 70. 8 70.9 70. 8 70.9
5 67.3 67.3 67.3 67.4 67.3 67.3 67.4
Monoterpenoid Monoterpenoid Rha' Gal Xyl” Rha'
1 168.0 167.7 101. 8 107.7 107. 6 101.9
2 127.7 133.0 72.1 73.4 78.1 72.1
3 143.5 146. 6 72.6 75. 1 78.9 72.7
4 24.0 24.0 73.9 70.1 70.2 74.0
5 41.5 41.9 69.6 71.1 67.3 69.7
6 72.1 72.2 18.7 62. 1 18.7
7 146. 6 146. 5
8 111.7 111.8
9 12.5 56.3
10 28.6 28.6
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Figure 1 Chemical structures of compounds 1-12 from the ethanol extract of Fructus Gleditsiae Abnormalis

o8 AR (HEE) ,mp 206 ~208 C, #hR-HE
K3 BONEAT Molish J52 )i 249 BFP4E , R - o B 2 B €6, ESSI-
MS m/z:479[M + H]* ' H NMR (300 MHz, DMSO-d, ) §:
12.48(1H,s,5-0H) ,9. 72(2H,s,3,3'-0H) ,7. 77(1H,dd, J =
2.0,9.6 Hz,H-6') ,7.72(1H,d, J =2.0 Hz,H-2') ,6.95(1H,
d,J=8.5Hz,H-5') ,6.85(1H,d,J=2.0 Hz,H-8) ,6.43(1H,
d,J=2.0 Hz,H-6),5.05(1H,d,J =7.2 Hz,Glc-H-1) ;3.87
(3H,s,0CH,) ,”C NMR(75 MHz,DMSO-d, ) §:172.0(C4),
162.7(C-7),160.4 (C-5),155.7(C-9),149.1(C4"),147. 4
(C2,3"),134.6(C-3),122. 1(C-1",6") ,115.5(C=2") ,111.7
(C-5"),104. 6(C-10) ,100. 0( Glc-1) ,98.5(C-6) ,94.7(C-8) ,
77.3(Gle-3),76.5(Gle-5) ,73.1(Gle2) ,69. 6 (Gle4) ,60. 6
(Gle-6) ,55.8(-0CH, ) , LA I TSR 5 k[ 12 14—
L HEE Y 8 BN R -T-0-B-D-AL IR 3 4 F5 1 (tamarix-
etin-7-0-B-D-glucopyranoside ) ,

o9 AL (HEE),mp:239 ~243 °C, k-
BRIV AN Molish 2 Ji7 11 BH 1 , W i 1R B 18 S A 4T

ESI-MS m/z:611[M +H] " .'H NMR(300 MHz,DMSO-d, ) &:
12.05(1H,s,5-0H),9.15 (1H,4'-OH) , 7. 11 ( 1H, br. s, H-
2'),6.92(1H,br. d,] =8.2 Hz,H6'),6.79 (1H,d, J = 8. 1
Hz,H-5'),6.13(1H,d,J =2. 1 Hz,H-8),6.08(1H,d,J =2. 1
Hz,H-6),5.51(1H,m,H-2),5.15(1H,d,J =7.2 Hz, Gle-H-
1),5.12(1H,br. s, Rha-H-1) ,3. 79 (3H, s, OCH, ) ,3. 16 (1H,
m,H-3),2.74(1H,dd, J = 15.0,3.0 Hz, H-3),1.15(3H,d,
J=6.2 Hz,Rha-H-6) . C NMR(75 MHz, DMSO-d, ) 6:197.3
(C4),164.7(C-7),162.9(C-5,9),147.5(C4") ,147.0( C-
3/),129.2(C-1'),119.6(C-6") ,115.2(C2") , 111.3(C-5") ,
103.3(C-10) ,100. 3( Rha-C-1) ,97. 4 ( Gle-C-1) ,96.3(C-6) ,
95.1(C-8),78.7(C2),77.1(Gle-C-3,5),76.7 (Gle-C-2) ,
71.8 ( Rha-C4 ), 70.3 ( Rha-C-2,3), 69.6 ( Gle-C4 ) , 68.2
(Rha-C-5) ,60.4 ( Gle-C-6),55.7 (OCH, ) ,42.2(C-3),18.0
(Rha-C-6) , DA U580 5 3Cik [ 13 ] il — 3%, s b &
Y19 ik K2 1 (neohesperidin)

e 10 BEZES (HEE) ,mp >300 C, HhR-EE 4



55 46 55 2 1]

oy OMREE B R 193

SN Molish [z b 35 B , Ve 4 iR -7 B T W AB B €5, EST-
MS m/z:609[ M + H]*,'H NMR (300 MHz, DMSO-d,) §:
12.96(1H,s,5-OH) ,10. 00 ( 1H,s,4’-OH) ,7. 57 (2H, br. s,
H-2",6"),6.99(1H,s,H-3),6.95(1H,d,J =8.9 Hz,H-5"),
6.83(1H,d,J=1.8 Hz,H-8),6.37(1H,d,J=1.9 Hz, H-
6),5.22(1H,d,J =7.4 Hz,Gle-H-1),5. 12(1H, br. s, Rha-
H-1),3.86(3H,s,0CH,),1.20(3H,d,J = 6.2 Hz, Rha-H-
6).”C NMR(75 MHz,DMSO-d,) §:182.0(C4) ,164.1(C-
7),162.5(C2),161.1(C9),156.9(C-5),150.9(C3"),
148.0(C4"), 121.3 (C6"), 120.4 (C-1"), 115.7 (C5") ,
110.3(C-2"),105.4(C-3),103.5(C-10),100. 4 ( Rha-C-1) ,
99.5(Gle-C-1),98.0(C-6),94.6(C-8),77.2(Gle-C-2),
76.3(Gle-C-3,5),71.8 ( Gle-C4),70.5 (Rha-C4 ), 70. 4
(Rha-C-3),69. 7 ( Rha-C-2) ,68. 3 ( Rha-C-5) ,60. 5 ( Glc-C-
6),55.8(0CH;),18.0(Rha-C-6) . LI b5 3CHk[ 14 ] R iH
FIEHE—30, 80 2 LG9 10 R 4 2 R -T-0-8 B B b
( chrysoeirol-7-0-neohesperidoside )

e 11 JEMAR(HE),mp:261 ~262 C, i
PR B 2 o7 i 2R 41 {4, , Molish [ i 5 B, ESI-MS m/z.
603[ M +Na] * ,'H NMR(500 MHz, C,D,N) 8:6.95(2H,s,
H-2',2"),6.92(2H,s, H6',6") ,4.95(1H,d,J =8.5 Hz,
Gle-H-1) ,4.32(2H,q,J =5.3 Hz,H4b,8b),3.91(2H, m,
H-4a,8a),3.82(6H,s,-OCH,),3.78(6H,s,-OCH,),3.20
(2H,m,H-1,5)."*C NMR (125 MHz, C;D;N) §:154.0( C-
3',5"),149.3(C-3"),138.4(C4'),137.4(C4") ,132. 1 (C-
17,1"),105. 1(C-2",6") ,104.9(C-2",6") ,104. 3( Glc-C-1) ,
86.5(C-2),86.3(C6),78.7 (Gle-C-5),78.4 (Gle-C3) ,
76.1(Gle-C2),72.2(C4),72.1(C-8),71.7 (Gle-C4) ,
62.6(Gle-C-6),56.7 (2 x-0OCH,) ,56.5(2 x-OCH, ) ,54.9
(C-1),54.8(C-5) o LA LYol a5 Sk [ 15 ] 4R iE— 3%,
WEA B 11 T 47 g 2 -0-B-D-NL i 4 %5 4% 1 ( syringa-
resinol-0-B-D-glucopyranoside ) ,

e 12 HEMAKR(HE),mp:176 ~ 178 C, i
T8 7 BT SN i S 41 €5, Molish [ v 2 PP, ESI-MS m/z:
765[ M +Na] *.'H NMR(500 MHz,C;D;N) §:6.95(4H, br.
s,H2',2",6",6"),5.82(2H,d,J =6.9 Hz, H2,6),4.96
(2H,d,J = 6.0 Hz, Gle-H-1,1') ,4.04 (2H, br. s, H-8b, 8’
b),3.96(2H, br. s,H-8a,8"a) ,3.82(12H,s,0CH, ) ,3. 18
(2H,br. s,H-1,5) ., C NMR(125 MHz,C;D;N) §:154. 0(C-
3',3".,5',5"),138.3(C4’,4"),105. 1 (Gle-C-1,1"),105.0
(C2',2",6",6"),86.2(C2,6),78.7 (Gle-C3,3"),78. 4
(Gle-C5,5"),76.1(Gle-C-2,2") ,72.3(C4,8) ,71. 7( Cle-
C4,4"),62.7(Gle-C-6,6"),56.8 (0OCH, ) ,54.8(C-1,5),
DL RS 5ok [ 16 ] 38 — 3%, #f 2 1L &4 12 SRS M
T (liriodendrin) o

(4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

£ % x ik

Editorial Board of the Florae of China. Florae of China ( ¥ B #i
M%&) [ M]. Beijing: Science Press,1988.39.

Bi S,Li GL,Jiao YL,et al. Cultivation and management techniques
of Fructus Gleditsiae Abnormalis from Shandong Province [ J].
Specl Wild Econ Anim Plant Res( 4% = #F%.) ,1994,2.59 - 60.

National Pharmacopoeia Committee. Pharmacopoeia of People's
Republic of China:Part 1 ( AR EFE . —38)[S].
Beijing: Chemical Industry Press,2005:298 —299.

Hou LF,Dai Y, Wang C,et al. Amelioration of collagen-induced
arthritis in mice by a saponin fraction from Gleditsia sinensis[ J].
Pharm Biol ,2006,44(9) :651 —656.

Pak KC,Lam KY,Law S,et al. The inhibitory effect of Gleditsia
sinensis on cyclooxygenase-2 expression in human esophageal
squamous cell carcinomal J]. Int J Mol Med,2009,23(1):121

-129.

Dai Y, Chan YP, Chu LM. Antiallergic and anti-inflammatory
properties of the ethanolic extract from Gleditsia sinensis[ J]. Biol
Pharm Bull,2002,25(9) :1179 - 1182.

Wu JM, Li J,Zhu ZY ,et al. Protective effects of echinocystic acid
isolated from Gleditsia sinensis Lam. against acute myocardial is-
chemia[ J]. Fitoterapia ,2010,81(1) ;8 —10.

Zhang 77 ,Koike K, Jia ZH. Triterpenoidal saponins from Glediti-
sia Sinensis[ J]. Phytochemistry 1999 ,52(4) .715 - 722.

Zhang 77 ,Koike K, Jia ZH. Four new triterpenoidal saponins ac-
ylated with one monoterpenic acid from Gleditisia Sinensis[J]. J
Nat Prod 1999 ,62(5) :740 —745.

Zhang 77 ,Koike K, Jia ZH. Triterpenoidal saponins acylated with
two monoterpenic acid from Gleditisia Sinensis[ J]. Chem Pharm
Bull,1999 ,47(3) .388 —393.

Yin ZQ,Zhang RF,Zhang J et al. Quality evaluation of Gleditsi-
ae Fructus Abnormalis[ J]. J China Pharm Univ( ¥ B 25 #F kK 3

4% ,2011,42(5) 428 -430.

Liu G,Wang H,Wu T, et al. Chemical constituents from Ainsliaea
fragrans[J]. Chin J Nat Med ( ¥ B X & 25 4),2007,5(4) :
266 —268.

Min P,Hu QC,Gao YJ,et al. The chemical constituents of Citrus
changshan-hwyou Y. B. Chang[ J]. Chin J Med Chem( F & 245 4
g2 &) ,2010,20(2) . 129 - 132.

Cha XY, Wang L, Song Y, et al. Study on the Flavonoids from
Lonicera confusa DC[ J]. J China Pharm Univ( B 254+ X 5 5
) ,2004,35(4) ;299 -302.

Li MH, Yu SJ,Du SJ. Studies on the chemical constituents of the
root of Roughhaired Holly ( llex asperlla)[J]. China Tradit Herb
Drugs( ¥ ¥24),1997,28(8) 454 -456.

Fan QL,Liu J,Zhao MM, et al. Studies on phenylpropanoids from
herbs of Eriophyton wallichi[ J]. China J Chin Mater Med(

W25 2 %) ,2008,33(22) :2636 —-2639.





