5526 B 1 W FEXEAFFFRE Vol. 26, No. 1
2020 4 1 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020

= M AGH TR T B AL 7 g o0 B A

F4s4s', 2R, 2®YT, SR, a4, Az, AR
(1. 2B AL BB RER, THLAELEEFERATIEAZARAME TS, &g 330029;
2. T H/PEHRFE, 3 330004)

[(HE] BE: IR =0 ARE B E TR A RS, ik B ARGE 1k 25 100 ke, 2R 75% WM #8130
PRI 3 W, Wl Tl v ) R . B INGE S AR SR RO /e TR TR VIE T BT R, T MERRYE
KA B AL (035 , RERAT (238 , LH-20 B4 52 79 55 4 R AH BE K (Sephadex LH-20) £ (4% , ODS A (4 15 12 il 4 1w 250BUAH (4 3 vk ik
P4y B alifl , 38 o PAL PR B RT3 A% 4R AR (VH RN PC-NMR ) FAH 26 SCHk B 25 X T 1S Ab S W T 45 M e . SR
SR IE T BEIR AL B TS E I 14 MBS, 20 S E Sy R R B(1) KGR C(2), 28 PH(3) , 0B ERE T A
(4) ,2a,3B,23- =R JEFF IR L -30-25 1 JE-12,19-XU45 -28-0-B-D- ML W A - (1—3) -oc-L- Mt 1 Bl 2245 - (1—4) -B-D -k I 7 %5 4 -
(1—6) -B-D-Nik I % %5 B+ (5) , akemisaponins D (6) , akemisaponins E(7) , 15 B (8) , )2 H PJ1(9), scheffoleoside A (10),
symplocosneolignan A (11) , §i| #k "2 H D(12) ,leonticin E(13) ,ciwujianoside A, (14) , &it: k&5 1 ~4,11,13 14 £ IR N
ZAEY Ay AR E), UL PG W R I — R T = R A2 8 a0 2 B, S R G T ORI R = i R S A 0 5T U 4R AL i
0 10 92 36 BE Al

[k@gR] AR, =AM, Ridg; ETEHA

[hE4%EES] R289;R284.1;R22;R2-031 [ X#ktRIZEE] A [XxEHS] 1005-9903(2020)01-0139-08

[doi] 10.13422/j. enki. syfjx. 20192312

[ M4 HRRMAE]  hitp://kns. cnki. net/kems/detail/11.3495. R. 20190826. 1647.002. html

[ M HARATE]  2019-0826 17:10

Chemical Constituents of n-Butanol Extract Part of Akebia trifoliata Caulis
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’

[ Abstract | Objective: To study the chemical constituents from n-butanol extract of Akebia irifoliata
caulis. Method: The 100 kg caulis of A. irifoliata was extracted with 75% ethanol ( EtOH) for three times by
heating reflux. These 3 extracts were decompressed and concentrated, and then dissolved in water. The solvent
was successively extracted with dichloromethane, ethyl acetate and n-butanol. The chemical constituents from the
n-butanol fraction were isolated by macroporous, silica gel, sephadex LH-20 and ODS columns, and semi-
preparative high performance liquid chromatography, and their chemical structures were determined through MS,
NMR analysis ('H and "C-NMR) and spectroscopic data from literatures. Result: Totally 14 compounds were
isolated and identified as mutongsaponin B (1), mutongsaponin C (2), saponin PH (3), begoniifolide A
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(4), 2a, 3B, 23-trihydroxy-30-noroleana-12,
rhamnopyranosyl- (1 —4) -B8-D-glucopyranosyl- (1 — 6 ) -B-D-glucopyranosyl ester (5), akemisaponins D

19-dien-28-oicacid-0-B-D-xylopyranosyl- ( 1 — 3 ) -a-L-

(6), akemisaponins E (7), asiaticoside (8), saponin PJ1 (9), scheffoleoside A (10), symplocosneolignan
A (11), kalopanax-saponins D (12), leonticin E (13), ciwujianoside A, (14). Conclusion: Compounds 1-
4, 11, 13, 14 were isolated from this plant for the first time. The discovery of these compounds further enriched

the chemical constituents of A. irifoliata, and provided experimental and scientific basis for the comprehensive

development and utilization of A. trifoliata.
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PL= HBe-HBE(S s 1~ 1 1) BB EE BB, 75 218 4>
Fi,, ~F s Fp,, (700 mg) 28 LH-20 5% Py 5L 40 58
BEME A (Sephadex LH-20) 1348 43 (Fppyy ~ Fipy)
Fo., (42 mg) 28 JCH R 8% 4 WA 635 , 2 5K
(14:86) M, 154654 4(5 mg) ,10(7 mg) ,
F,, (10 g)af Cg e #E, Ph & M-k (2575 ~
29 :71) M EE VRN, 28 i BOROHE (S R S L A O 4
AT (Fryay ~Frouy) o Fiou, (200 mg) 28 J2AH 5 5%
il £ WA €53, DL 2 -7K (21:79) R 48, 751k
H93(60 mg) ,F, i C HAE, ZHE-7K(21:79 ~
23277 ) M BE VRN L 28 R OHORE S R ) L A O T
AT (Frosy ~Frass) o Fios, (127 mg) 48 A i 5K
il £ VAR €53, DL 27K (18 2 82) S i i A, 74 1k
B 12(18 mg) ,13(13 mg) o F,,,(2.81 g) &M
o S £ AR 3, DL K (21 :79) R sh A,
&% 1(26 mg),5 (13 mg),6 (37 mg),7
(9 mg),9(24 mg) . Fss (639 mg) 2 AH = 2 il
FRAR g, LS MG-/K (22:78) i sh A, 16 &
P 2(86 mg) ,8(34 mg)., F,5, (160 mg) £ 2 AH {5
R 5 WA (O, LA 27K (290 71) A s A, 15
&Y 11(24 mg) . F,, (10 g) i C R, L&
G-/K (25:75 ~29:71) #0 BE Pk W, 28 v RO AR €5 3%
Rl 5, &R 2 A (Fouy ~ Foan)o Fious
(56 mg) 2 J #H 1 &% i & WAH 635, DL &gk

(22:78) MU s AH , 13L G ) 14(18 mg) .
3 HHETE

fEWm 1 HETERHAR(HE), ESI-MS
m/z1 097[M + Na]*,'H-NMR (600 MHz, C,D,N)
§:6.22(1H,d,J=7.8 Hz,gle-H-1) ,5.91 (1H,br s,
rham-H-1) ,5. 44 (1H, br s, H-12),5.27 (1H,d, J =
7.8,1.8 Hz,xyl-H-1) ,4.95(1H,d,J =7.8 Hz,glc'-
H-1),4.71 (1H, s, H-29a) , 4. 66 ( 1H, s, H-29h ) ,
4.22(1H,d,J =10.8 Hz,H-23a),3.72(1H,d, J =
10.8 Hz,H-23b),1.68 (3H,d,J =6.0 Hz, rtham-H-
6),1.14 (3H,s,H-26),1.13 (3H,s, H27),1.12
(3H, s, H25), 1.09 (3H, s, H-24 ); “C-NMR
(150 MHz,C,D;N) §.:48.0(C-1),69.3(C-2),78.4
(C-3),44.1(C4),48.3(C-5),19.0(C-6) ,32.3(C-
7),40.5(C-8),48.6(C-9),38.9(C-10),24.4(C-
11),123.0(C-12) ,144. 0( C-13) ,42. 6 (C-14) ,28.7
(C-15),24.0(C-16),48.3(C-17),47.8(C-18),
42.1(C-19),148.8(C-20),30.5(C-21),38.1(C-
22),66.8(C-23),14.9(C-24),18.0(C-25),18.1
(C-26),26.5(C-27),176.3 (C-28),107.8 (C-29),
96.2(glc-C-1),74.3(gle-C-2),78.9(gle-C-3),71.5
(gle-C4),78.4 (gle-C-5),69.8 (gle-C-6), 105.4
(gle’-C-1),75.9 (gle’-C-2),76.8 (gle’-C-3),77.7
(gle'-C-4),77.7 (gle’-C-5) ,61.7 (gle’-C-6) ,102. 8
(rham-C-1), 72.6 ( tham-C-2), 83.8 ( rham-C-3 ) ,
73.4 ( tham-C-4) ,70.3 ( tham-C-5) , 18. 9 ( tham-C-
6),107.9(xyl-C-1),76. 1 (xyl-C-2),79. 1 (xyl-C-3) ,
71.3(xyl-C4),67.8 (xyl-C-5) . DA | %55 SCHk
(O 4T i) o dl — B, b e b & 1 oAl 2
1 B,

k&2 HETEEHAR(HE). ESI-MS
m/z1 113 [M + Na]*,'H-NMR (600 MHz,C,D,N)
§:6.22(1H,d,J=7.8 Hz,gle-H-1) ,5.91 (1H,br s,
rham-H-1),5. 44 (1H, br s, H-12),5.27 (1H,d,J =
7.8,1.8 Hz,xyl-H-1) ,4.95(1H,d,J =7.8 Hz,glc'-
H-1),4.22(1H,d,J = 10.8 Hz,H-23a),3.72 (1H,
d,J =10.8 Hz, H-23b),1.68 (3H,d, J = 6.0 Hz,
rham-H-6) ,1.20(3H,s,H=26) ,1. 14 (3H,s, H-25) ,
1.09(3H,s,H-27),1.08(3H,s,H-24) ,0.92(3H,d,
J=6.0 Hz,H-29),0.88(3H,d,J =6.0 Hz,H-30);
“C-NMR (150 MHz,C,D,N) §:48.1(C-1),69.0(C-
2),78.2(C-3),43.6(C4),47.9(C-5),18.5(C-6),
33.2(C-7),40.2(C-8),48.2(C-9),38.3(C-10),
23.8(C-11),126.0(C-12),138.6(C-13) ,42.5(C-
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14),28.6(C-15),24.5(C-16),48.3(C-17),53.2
(C-18),39.3(C-19),39.1(C-20),36.7(C-21),
30.8(C-22),66.5(C-23),14.4(C-24),17.7 (C-
25),17.8 (C-26),23.7(C-27),176.3(C-28),17.4
(€C-29),21.2(C-30),95.6 (gle-C-1),73.8 ( gle-C-
2),78.9(gle-C-3) ,71. 1 (gle-C-4),77.8 (gle-C-5) ,
69.6 (gle-C-6),105.2 (gle’-C-1),75.5 (gle’-C-2),
76.4(gle'-C-3),77.2 (gle’-C-4),77.2 (gle’-C-5) ,
61.3(gle’-C-6),102. 1 ( tham-C-1), 72. 2 ( rham-C-
2),83.5(rham-C-3),73. 0 ( rham-C-4),70. 0 ( tham-
C-5),18.4 (rtham-C-6) ,107.5 (xyl-C-1) ,75. 7 ( xyl-
C-2),78.4 (xyl-C-3),71. 1 (xyl-C-4),67.3 (xyl-C-
5) o DA U5 SOk (9 ] ol m B — B, g %
EAGY 2 hAREEH C,

tEW3 HETERHAR(HE), ESI-MS
m/z947 [M + Na]*,'H-NMR (600 MHz,C,D,N)§:
6.21(1H,d,J =7.8 Hz,gle-H-1),5.90 (1H, br s,
rham-H-1) ,5. 44 (1H,br s, H-12) ,4.94 (1H,d,J =
7.8 Hz,gle’-H-1) ,4.70(1H,s,H-29a) ,4. 66 (1H,s,
H-29b),4.22 (1H, d, J = 10.8 Hz, H23a),3.72
(1H,d, J =10.8 Hz, H-23b), 1.68 (3H,d, J =
6.0 Hz,rham-H-6) ,1. 15(3H,s,H-26),1. 13(3H,s,
H-27),1.11(3H,s,H-25),1.10(3H,s,H-24) ; “C-
NMR (150 MHz,C,D,N)§:48.0(C-1),69.4(C-2),
78.6(C-3),44.1(C4),48.3(C-5),19.0(C-6),
32.3(C-7),40.5(C-8),48.6(C-9),38.9(C-10),
24.4(C-11),123.0(C-12),144.0(C-13) ,42.6( C-
14),28.7(C-15),24.0(C-16) ,48.3 (C-17),47.8
(C-18),42.1(C-19),148.8(C-20),30.5(C-21),
38.1(C-22),66.8(C-23),14.9(C-24),18.0(C-
25),18.1(C-26),26.5(C-27),176.3(C-28),107.9
(C-29),96.2(gle-C-1),74.3(gle-C-2),79. 1 ( gle-C-
3),71.5(gle-C-4),78.6 (gle-C-5) ,69. 8 (gle-C-6) ,
105. 4 (gle’-C-1),75.9 (gle’-C-2),77.0 (gle’-C-3) ,
78.4(gle’-C4),77.6 (gle'-C-5),61.7 (gle’-C-6) ,
102. 8 (tham-C-1),73. 1 (rham-C-2),73. 2 ( tham-C-
3),74. 4 (tham-C-4) ,70. 3 (tham-C-5) , 18. 8 ( tham-
C-6) o LA b%dl 5 3CHk [9 ] 30 /9 80ds — 2, ik
YEAEY 3 HEH PH,

ka4 HOIXERBAR(HE), ESI-MS
m/z 1097 [M +Na] " ,'"H-NMR (600 MHz, C;D,N)
5:6.26(1H,d,J=7.8 Hz,glc-H-1),5.88(1H,br s,
rham-H-1) ,5.42(1H,br s,H-12) ,5.40(1H,d, J =
7.8 Hz,gle"-H-1),5.21 (1H,br s, H-21),5.00(1H,

142 -

d,J=7.8 Hz,glc'-H-1) ,4.73(1H,d,J =7.2 Hz,ara-
H-1),3.36 (1H,dd,J =4.8,12.0 Hz,H-3),1.71
(3H,d,J=6.0 Hz,rham-H-6) ,1.31(3H,s,H-30) ,
1.26(3H,s,H-29),1.11(3H,s,H-27),1.00(3H,s,
H-26),0.91(3H,s,H-25),0.90(3H,s,H-24) ,0. 89
(3H,s,H-23); "C-NMR (150 MHz, C,D,N) §:39. 1
(C-1),27.0(C-2),89.0(C-3),40.0(C-4) ,56.2(C-
5),18.8(C-6),33.5(C-7),40.2(C-8),48.4(C-9),
37.4(C-10),24 (C-11),123.2 (C-12), 144.4 ( C-
13),42.4(C-14),28.6 (C-15),23.7(C-16),47. 4
(C-17),42.0(C-18),46.5(C-19),31.1(C-20),
34.3(C-21),32.9(C-22),28.4(C-23),17.3(C-
24),15.9(C-25),17.8(C-26),26.4(C-27),176.8
(C-28),33.5(C-29),24.1(C-30),107.7(ara-C-1) ,
71.9(ara-C-2) ,84. 4(ara-C-3),69.5(ara-C4) ,67.3
(ara-C-5),106.7 (gle-C-1),76.1 ( gle-C-2),78.5
(gle-C-3),72.2(glc-C-4) ,78. 7 (gle-C-5) ,62. 9 (gle-
C-6),96.0(glc’-C-1),74.2(gle'-C-2),79.0( gle’-C-
3),71.2 (gle’-C4),78.4 (gle’-C-5),69. 6 (gle'-C-
6),105.2 (gle"-C-1),75.7 (glc"-C-2),76. 8 (gle"-C-
3),79.1 (gle"-C4),77.5 (gle"-C-5),61.6 (gle"-C-
6),103. 0(rham-C-1),72. 9 (rham-C-2) ,72. 8 ( tham-
C3), 74.3 ( tham-C4 ), 70.6 ( rham-C-5 ), 18.8
(rtham-C-6) , DA I % 4s 5 SClik [ 10 ] # i 09 £ds —
B S EAL G Y 4 BRI EAE T A

&YW s HOIXERBAR(HE), ESI-MS
m/z 1097 [M + Na]* ,'H-NMR (600 MHz, C;D,N)
6:6.30(1H,d,J=7.8 Hz,gle-H-1),5.91 (1H,br s,
rham-H-1) ,5.55(1H,br s,H-12) ,5.26 (1H,d, J =
7.8 Hz,xyl-H-1),5. 19 (1H, br s, H-19) ,4.93 (1H,
d,J=7.8 Hz,gle'-H-1) ,4.23(1H,d,J =10.2 Hz,H-
23a),3.71(1H,d,J =10.2 Hz,H-23b),1.69 (3H,
d,J=6.0 Hz, rham-H-6) ,1.57 (3H,s,H-29),1. 16
(3H,s,H-26),1.13(3H,s,H-25),1.09(3H, s, H-
27),1.07(3H,s,H-24) ; "C-NMR (150 MHz,C,D,N)
5:48.0(C-1),69.0(C-2),78.3(C-3),44.0(C4),
48.0(C-5),18.4(C-6),33.4(C-7),39.7(C-8),
48.1(C-9),38.5(C-10),23.8(C-11),123.5(C-
12),142.7(C-13) ,43.2(C-14) ,28(C-15) ,22.9(C-
16),45.9(C-17) ,46.0(C-18),129.5(C-19),129.7
(€C-20),26.2(C-21),32.6(C-22),66.4(C-23),
14.6(C-24),17.8(C-25),17.9 (C-26),23.6(C-
27),176.3 (C-28),23.2 (C-29),95.8 (gle-C-1),
73.3(gle-C-2),78.7(gle-C-3),70. 7 (gle-C-4) ,77.9
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(gle-C-5),69.4 (gle-C-6),105.2 (gle’-C-1),75.5
(gle'-C-2),76.4 (gle'-C-3),78.5 (gle’-C4),77.2
(gle’-C-5),61.2(gle’-C-6),102. 4 (rham-C-1),72.2
(rham-C-2) ,83.2 (rham-C-3),73 ( rham-C-4) ,70. 1
(rtham-C-5) ,18. 5(rham-C-6) ,107. 4 (xyl-C-1) ,75. 4
(xyl-C-2),77.2(xyl-C-3) ,71. 1 (xyl-C4) ,67. 3 ( xyl-
C-5) . LA BB Sclk [ 11 ] 402 38 ) s — 2, R
YEAAY S N 2a,38,23-= F8 3 57 R BE-30-2¢
F3E-12, 19- XL )75 -28-0-B-D-1t i A Mt -(1—3 ) -a-L-
i g B 2 - (1 —4 ) B-D- it e 7 %5 B - (1 —6) -B-D-
WEE e 7 20 AR

tkawe HEITLEIEKHAR(HE), ESI-MS
m/z1097[ M +Na] * ,"H-NMR (600 MHz,C,D;N)8§:
6.23(1H,d,J =7.8 Hz, gle-H-1),5.90 (1H, br s,
rham-H-1) ,5.44 (1H,br s,H-12) ,5.26 (1H,d, J =
7.8 Hz,xyl-H-1),5.21 (1H,br s, H-21) ,4.94 (1H,
d,J=7.8 Hz,gle’-H-1) ,4.17(1H,m,H-23a) ,3.71
(IH,d,J =10.2 Hz, H-23b),1.68 (3H, d, J =
6.0 Hz,rham-H-6) ,1. 60(3H,s,H-29) ,1.20(3H,s,
H-27),1.16(3H,s,H-26) ,1. 13(3H,s,H-25),1.09
(3H,s,H-24); "C-NMR (150 MHz, C;D,N) §:47.8
(C-1),69.0(C-2),78.4(C-3),43.8(C-4) ,48.1(C-
5),18.8(C-6),32.9(C-7),40.1(C-8) ,48.3(C-9),
38.5(C-10),24. 1 (C-11),123.1(C-12),143.8 (C-
13),42.2(C-14),28.7(C-15) ,26(C-16) ,45.3(C-
17),42.2 (C-18),36.9 (C-19), 132.7 (C-20),
117.5(C-21),36.8(C-22),66.7 (C-23),14.3(C-
24),17.6(C-25),17.8 (C-26),27.0(C-27),176.2
(C-28),23.3 (C-29),95.8(gle-C-1),73.9 (gle-C-
2),78.9(gle-C-3) ,71. 1 (gle-C-4),77.9 (gle-C-5) ,
69.6 (gle-C-6),105.2 (gle’-C-1),75.5 (gle’-C-2),
76.5 (gle’-C-3),77.6 (gle’-C4),77.2 (gl’-C-5),
61.5(gle’-C-6),102.5 ( rtham-C-1), 72. 2 ( rham-C-
2),83.5(rham-C-3),73. 0 ( rham-C-4),70. 1 ( tham-
C-5),18.5 (rham-C-6) ,107. 3 (xyl-C-1),75. 7 ( xyl-
C-2),78.4 (xyl-C-3),71.1 (xyl-C4),67.3 ( xyl-C-
5) o VAL Bds 5 SCm [ 12 ] H50E i 8o — 2, N ik 4
ENEY 6 & akemisaponins D,

e T HETERHAR(HE), ESI-MS
m/z965[ M + Na]* ,'H-NMR (600 MHz,C,D,N) &:
6.23(1H,d,J =7.8 Hz,gle-H-1),5.89 (1H, br s,
rham-H-1) ,5.45(1H,br s,H-12) ,5.21(1H,br s,H-
21),4.99(1H,d,J =7.8 Hz,gle'-H-1) ,4. 17 (1H,
m,H-23a),3.71 (1H,d, J = 10.2 Hz, H-23b),1.72

(3H,d,J=6.0 Hz,rham-H-6) ,1.60(3H,s,H-29) ,
1.19(3H,s,H-27) ,1. 16 (3H,s,H26) ,1. 14(3H,3s,
H-25),1.10 (3H, s, H-24); "C-NMR ( 150 MHz,
C,D,N)§:47.8(C-1),69.0(C-2),78.3(C-3),43.8
(C4),48.1(C-5),18.7(C-6),32.6(C-7) ,40.2(C-
8),48.3(C-9),38.5(C-10) ,24. 1(C-11),123.2(C-
12),143.7(C-13),42.2(C-14),28.7(C-15),26.0
(C-16),45.2(C-17),42.2(C-18),36.9 (C-19),
132.8 (€C-20),117.5(C-21),36.8(C-22),66.8(C-
23),14.4(C-24),17.6(C-25),17.7 (C-26),27.1
(€C-27),176.3 (C-28),23.3(C-29),95.8 (gle-C-
1),73.9(gle-C-2),78.4 (gle-C-3) ,71. 1 (gle-C4 ),
78.7 (gle-C-5),69.6 (gle-C-6),105.2 ( gle’-C-1),
75.4(gle’-C-2),76.6 (gle'-C-3),78.6 (gle’-C4) ,
77.2(gle’-C-5) ,61.5(gle’-C-6) ,102. 8 (tham-C-1) ,
72.6 ( tham-C-2),72.8 (tham-C-3), 74. 1 ( rham-C-
4),70. 4 (rham-C-5) ,18. 5(rham-C-6) , Ul E%¥s 5
SCHRL12 ] il g s — 2, L e 5 7 h
akemisaponins E .

Eaws HEOTLEIEKRAR(HE), ESI-MS
m/z957 [M - H]~ ,'H-NMR (600 MHz, C;D,N)§:
6.20(1H,d,J =7.8 Hz,gle-H-1),5.89 (1H, br s,
rham-H-1) ,5.42(1H,br s,H-12) ,4.99(1H,d, J =
7.8 Hz, gle’-H-1) ,4. 18 (1H,m, H-23a) ,3. 72 (1H,
d,J =10.8 Hz, H-23b),1.71 (3H,d, J =6.0 Hz,
rham-H-6) ,1.19(3H,s,H-26) ,1. 13 (3H,s, H-25) ,
1.08(3H,s,H-27),1.08(3H,s,H-24) ,0.91(3H,d,
J=6.0 Hz,H-29),0.87(3H,d,J =6.0 Hz,H-30) ;
“C-NMR (150 MHz, C;D,N)§:48.0(C-1),69.0(C-
2),78.2(C-3),43.6(C-4),48(C-5),18.5(C-6),
33.2(C-7),40.2(C-8),48.1(C-9),38.4(C-10),
23.9(C-11),126.0(C-12),138.6(C-13) ,42.5(C-
14),28.7(C-15),24.6(C-16) ,48.4(C-17),53.2
(C-18),39.3(C-19),39.1(C-20),36.8(C-21),
30.9(C-22),66.6 (C-23),14.4(C-24),17.7 ( C-
25),17.8(C-26),23.8(C-27),176.3(C-28),23.8
(€C-29),21.2(C-30),95.6 (gle-C-1),73.8 ( gle-C-
2),78.9(gle-C-3) ,71. 1 (gle-C-4),77.9 (gle-C-5) ,
69.5 (gle-C-6),105.1 (gle’-C-1),75.4 (gle'-C-2),
78.4(gle'-C-3),77.2 (gle’-C-4),77.2 (gle’-C-5) ,
61.3(gle’-C-6),102.7 ( tham-C-1), 72. 6 ( rham-C-
2),72. 8 (rham-C-3) ,74. 0 ( tham-C-4) ,70. 3 ( tham-
C-5),18.4(rham-C-6) . L - %ds 5 SCik[ 13 ]R8
R — B0 I S e B 8 MRS T,
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eI Al EEEHAR(HE), ESI-MS (€C-29),23.7(C-30),95.8 (gle-C-1),73.9 ( gle-C-

m/z1 113 [M + Na]*,'"H-NMR (600 MHz, C;D;N)
5:6.26(1H,d,J=7.8 Hz,gle-H-1) ,5.91 (1H,br s,
rham-H-1) ,5.42 (1H, br s, H-12),5.27 (1H,d, J =
7.8,1.8 Hz,xyl-H-1) ,4.97(1H,d,J =7.8 Hz,glc'-
H-1),4.22(1H,d,J = 10.8 Hz,H-23a),3.72 (1H,
d,J =10.8 Hz, H-23b),1.69 (3H,d, J = 6.0 Hz,
rham-H-6) ,1. 16 (3H,s,H27) ,1. 16 (3H, s, H-26) ,
1.13(3H,s,H-25),1.09(3H,s,H-24) ,0. 88 (3H,s,
H-29),0.88 (3H, s, H-30); "C-NMR ( 150 MHz,
C,D;N)5:47.7(C-1),68.8(C-2),78.2(C-3),43.6
(C4),47.8(C-5),18.6(C-6),34.0(C-7),39.9(C-
8),48.1(C9),38.3(C-10),23.9(C-11),122.7(C-
12),144.0(C-13) ,42.1(C-14) ,28.2(C-15),23. 3
(C-16),46.8 (C-17),41.5(C-18),46.1(C-19),
30.7(C-20),32.7(C-21),32.4(C-22),66.3 (C-
23),14.3(C-24),17.4(C-25),17.5 (C-26),25.9
(C-27),176.4 (C-28),32.9 (C-29),23.6 (C-30),
95.6(gle-C-1),73.8 (gle-C-2),78.7 (gle-C-3),71
(gle-C-4),77.9(gle-C-5) ,69.2(gle-C-6) ,105 ( gle’-
C-1),75.3(¢gle’-C-2),76.3(gle'-C-3) ,77. 1 (gle’-C-
4),77. 1(gle’-C-5) ,61.2(gle’-C-6) ,102. 4 ( rham-C-
1),72. 1 (rham-C-2),83.3 (rham-C-3),73. 0 ( tham-
C-4),70.0(rham-C-5) ,18. 5(rham-C-6) ,107. 4 ( xyl-
C-1),75.7 (xyl-C-2),78.3 (xyl-C-3),71. 1 ( xyl-C-
4),67.3(xyl-C-5) o LA Kds 5 SCHR [ 14 ] 41218 9 %
i —B, I etk & 9 MR PIL,

P10 [EJE R (HEE) . ESI-MS
m/z957[M + Na]*, "H-NMR (600 MHz,C,D,N)8§:
6.23(1H,d,J =7.8 Hz,gle-H-1),5.85(1H, br s,
rham-H-1) ,5.38(1H ,br s,H-12) ,5.21(1H,br s, H-
21),4.98(1H,d,J =7.8 Hz, gle’-H-1) ,4.11 (1H,
m,H-23a),3.65(1H,d,J =10.2 Hz,H-23b),1.69
(3H,d,J =6.0 Hz,tham-H-6) ,1. 12(3H,s,H-27) ,
1.12(3H,s,H-26) ,1.10(3H,s,H-25) ,1.06(3H,s,
H-24),0.85(3H,s,H-29),0.83(3H,s,H-30) ; "C-
NMR (150 MHz,C,D;N)§:47.8(C-1),69.0(C-2),
78.3(C-3),43.8(C4),48.1(C-5),18.7(C-6),
32.6(C-7),40.2(C-8),48.3(C-9),38.5(C-10),
24.1(C-11),123.2(C-12) ,143.7(C-13) ,42.2 (C-
14),28.7(C-15),26.0(C-16),45.2(C-17),42.2
(C-18),36.9(C-19),132.8(C-20),117.5(C-21),
36.8(C-22),66.8 (C-23),14.4(C-24),17.6 (C-
25),17.7(C-26),27.1(C-27),176.3(C-28),33. 1

. 144 -

2),78.4 (gle-C-3),71. 1 (gle-C-4),78.7 (gle-C-5) ,
69.6 (gle-C-6),105.2 (gle’-C-1),75.4 (gle’-C-2),
76.6(gle’-C-3),78.6 (gle'-C-4),77.2 (gle’-C-5) ,
61.5(gle’-C-6),102. 8 ( tham-C-1), 72. 6 ( rham-C-
2),72.8 (rtham-C-3) ,74. 1 ( rham-C-4 ) ,70. 4 ( rham-
C-5),18.5(rham-C-6) , LA b %ds 5 3CHK[ 15 ] iz 18
o g - B, Hlk X E kB Y 10 3k
scheffoleoside A,

a1l RE OB AR (HEE) . ESI-MS m/z
623[M + Na]*,'"H-NMR (600 MHz,CD,0D)§:6.61
(2H,s,H-2",6"),6.53(2H,s,H-2,6),4.30(1H,d,
J=7.8 Hz,gle-H-1) ,3.84(6H,s,3",5'-OMe ) ,3.79
(6H,s,3,5-OMe), “"C-NMR (150 MHz,CD,0D) §:
139.5(C-1),106.4(C-2),153.9(C-3),135.5(C-
4),153.9(C-5),106.4(C-6),73.9(C-7),88.0(C-
8),61.8(C9),139.5(C-1"),106.7(C-2"),154.7
(C-3"),135.5(C4"),154.7(C-5"),106.7(C-6"),
33.5(C-7"),35.9(C-8"),62.9(C-9"),105. 6 (glc-C-
1),76.5(gle-C-2),77.9 (gle-C-3),71.9 (gle-C4) ,
78.7(glc-C-5),62.9 (gle-C-6),56.6( C-3,5-OMe) ,
56.9(C-3",5"-OMe) , LA b %4l 5 3Cmk [ 16 ] HiE 1y
Bl - B K% Ehas® 11 H
symplocosneolignan A,

fEW 12 AT ERH AR (P EE) ., ESI-MS
m/z1389[M +Na] " ,"H-NMR (600 MHz,C.D,N)§:
6.26(1H,d,J =7.8 Hz,gle-H-1),5.87 (1H, br s,
rham-H-1) ,5.62(1H,br s,rham’-H-1),5.41 (1H, br
s,H-12),5.40 (1H,d, J =7.8 Hz, gle"-H-1),5.21
(1H,br s, H21),5.01 (1H,d, J = 7.8 Hz, gle’-H-
1),4.73(1H,d,J=7.2 Hz,ara-H-1) ,3.36 (1H,dd,
J=4.8,12.0 Hz,H-3),1.71 (3H,d,J =6.0 Hz,
rham-H-6),1.62 (3H,d, J = 6.0 Hz, rham’-H-6 ),
1.31(3H,s,H-30),1.26(3H,s,H-29) ,1. 10(3H,s,
H-27),1.00(3H,s,H-26) ,0.90(3H,s,H-25),0. 89
(3H, s, H24), 0.88 (3H, s, H23). “C-NMR
(150 MHz,C,DsN)§:39.1(C-1),26.9(C-2),89.2
(C-3),40.2(C4),56.4(C-5),18.9(C-6),32.8(C-
7),40.3(C-8),48.3(C9),37.3(C-10),24.1(C-
11),123.2(C-12) ,144.4(C13) ,42.4(C-14) ,28.6
(C-15),23.7(C-16),47.3(C-17),42.0(C-18),
46.5(C-19),31.1(C-20),34.4(C-21),33.2(C-
22),28.3(C-23),17.5(C-24),16.0(C-25),17.9
(C-26),26.3(C-27),176.8(C-28),33.4(C-29),
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24.0(C-30),96.3 (gle-C-1),73.2 (gle-C-2),79.2
(gle-C-3),70. 1 (gle-C-4) ,77.7(gle-C-5) ,68. 5 ( gle-
C-6),105.7 (gle’-C-1) ,74.4 (gle’-C-2),75. 8 (gle'-
C-3),78.3(gle’-C4),77.0(gle'-C-5) ,61. 8 (gle’-C-
6),103. 2(rham-C-1) ,71. 2 (rham-C-2) ,73. 1 ( tham-
C-3), 73.4 ( tham-C4 ), 69.9 ( rham-C-5), 19.0
(rham-C-6),105.1 (ara-C-1),74.9 (ara-C-2),83. 1
(ara-C-3),68.7 (ara-C4),65.5 (ara-C-5), 104. 5
(gle”-C-1),74.8 (gle"-C-2),78.2 (gle"-C-3),71.6
(gle”-C-4),78.3 (gle"-C-5),62.6 (gle"-C-6) ,101.7
(rham’-C-1) ,72.5 (tham’-C-2) ,72.4 ( rham’-C-3) ,
73. 8(rham'-C-4),70. 1 (rtham'-C-5) ,18. 4 (rham’-C-
6) . PL U5 SCHR[ 17 ] Heal i s — B, I8 i %
EAE W 12 RIS D,

EW 13 HETEIRH AR (HE) . ESI-MS
m/z 1 405[ M +Na] * ,'"H-NMR (600 MHz,C,D,N)§:
6.24(1H,d,J =7.8 Hz,gle-H-1),5.86 (1H, br s,
rham-H-1),5.50 (1H,d,J =7. 8 Hz,glc”-H-1) ,5. 41
(1H,br s, H-12),5.33 (1H,d,J =7.8 Hz, gle¢"-H-
1),5.21(1H,br s,H-21),5.01 (1H,d,J =7.8 Hz,
gle’-H-1) ,4.73 (1H,d,J =7.2 Hz,ara-H-1),3. 36
(IH,dd,J =4.8,12.0 Hz,H-3),1.71 (3H,d, J =
6.0 Hz,rham-H-6) ,1.30(3H,s,H-30) ,1.26(3H,s,
H-29),1.10(3H,s,H-27),1.00(3H,s,H-26),0. 91
(3H,s,H-25),0.90 (3H,s,H-24),0.89(3H, s, H-
23), “C-NMR ( 150 MHz, C,D,N) §:39.1(C-1),
26.9(C-2),89.3(C-3),40.2(C4),56.4(C-5),
18.9(C-6),32.8(C-7),40.3(C-8),48.3(C-9),
37.3(C-10),24.1(C-11),123.1(C-12) ,144.4 ( C-
13),42.4(C-14),28.6(C-15),23.7(C-16),47.3
(C-17),42.0(C-18),46.5(C-19),31.1 (C-20),
34.4(C-21),33.2(C-22),28.3(C-23),17.5(C-
24),16.0(C-25),17.9(C-26),26.3(C-27),176.9
(C-28),33.4(C-29),24.0(C-30),96.5(gle-C-1),
73.5(gle-C-2),79.0(gle-C-3),70.0(gle-C-4) ,77.5
(gle-C-5),68.6 (gle-C-6),105.7 (gle'-C-1),74.4
(gle’-C-2),75.8 (gle’-C-3),78.3 (gle’-C4),77.0
(gle’-C-5),61.8(gle’-C-6),103. 2 (rham-C-1) ,71.2
(rham-C-2 ), 73.2 ( tham-C-3 ), 73.4 ( rham-C4 ) ,
69. 9 (rham-C-5) ,18. 9(rham-C-6) ,105. 2(ara-C-1) ,
77.4(ara-C-2) ,83.3(ara-C-3) ,68. 8(ara-C4) ,65.9
(ara-C-5),105.3 (gle"-C-1),75.7 (gle"-C-2),78.6
(gle”-C-3),72.1 (gle"-C4),77.5 (gle"-C-5),63. 1
(gle”-C-6) ,104. 4 (gle”-C-1),76.7 (gle”-C-2),78.3

(gle”-C-3),71.0 (gle”-C4),78.6 (gle”-C-5),62.7
(gle”-C-6) , VA L #dis 5 scmk [ 18 ] 438 A9 B0 s —
5, W% L& 13 4 leonticin E

ke 14 [HEIE AR (HEE) ., ESI-MS
m/z1 097 [M +Na]* ,'H-NMR (600 MHz, C,D,N)
56:6.26(1H,d,J=7.8 Hz,glc-H-1) ,5.88 (1H,br s,
rham-H-1) ,5.40 (1H,br s,H-12) ,4.96 (1H,d, J =
7.8 Hz,gle"-H-1),5.21 (1H,br s,H-21) ,5.00( 1H,
d,J=7.8 Hz,glc'-H-1) ,4.78(1H,d,J =7.2 Hz,ara-
H-1),3.36 (1H,dd,J =4.8,12.0 Hz, H-3),1.69
(3H,d,J=6.0 Hz,rham-H-6) ,1.31(3H,s,H-30) ,
1.25(3H,s,H-29) ,1. 11(3H,s,H27) ,1. 01 (3H,3,
H-26),0.91(3H,s,H-25),0.89(3H,s,H-24) ,0. 88
(3H,s,H-23), “C-NMR (150 MHz,C,D,N)§:39.2
(C-1),27.4(C-2),89.2(C-3),40.2(C-4) ,56.4(C-
5),18.9(C-6),33.7(C-7),40.3(C-8),48.6(C-9),
37.6(C-10) ,24.4(C-11),123.2(C-12),144.3(C-
13),42.4(C-14),28.9(C-15),23.9(C-16),47.5
(C-17),41.8(C-18),46.7(C-19),30.6 (C-20),
34.8(C-21),32.7(C-22),28.8(C-23),17.6(C-
24),16.3(C-25),17.9(C-26),26.8(C-27),176.9
(C-28),33.7(C-29),24.4(C-30),96.5 (gle-C-1),
73.5(gle-C-2),79.0(gle-C-3),70.0( gle-C-4) ,77.5
(gle-C-5),68.6 (gle-C-6),105.7 (gle’-C-1),74.5
(gle’-C-2),75.8 (gle’-C-3),78.3 (gle’-C4),77.2
(gle’-C-5),61.8(gle’-C-6),103. 2 (rham-C-1),71.2
(rham-C-2 ), 73.2 ( tham-C-3 ), 73.4 ( rham-C4 ) ,
69. 9 (rham-C-5),18. 9(rham-C-6) ,105. 7(ara-C-1) ,
81.1(ara-C-2),83.2(ara-C-3),69. 2 (ara-C4) ,67.5
(ara-C-5),105.3 (gle"-C-1),75.7 (gle"-C-2),76.8
(gle”"-C-3),79.7 (gle"-C-4),77.7 (gle"-C-5),61.6
(gle”-C-6) o DL b ¥ 5 3CHk [19 ] 4 18 #9 B —
o, NI % EE Y 14 4 ciwujianoside A,

(&% xiHk)
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