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Structure , Biological Activities and Structure-Activity
Relationships of Synthetic Oleanane-type Saponin
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Abstract : Oleanolic acid is a pentacyclic triterpenoids widely distributed in the nature which possesses various important
bioactivities. Glycosylated modifications of oleanolic acid at C;-OH,C;-COOH and C,, = C,;,can not only improve its
low polarity , poor solubility in water,and low bioavailability,but also greatly enhance or increase biological activity. The
structure of sugar chain groups in synthetic saponin and certain specific groups are key parts of the activities. In this pa-
per, the structure and biological activities of 205 synthetic oleanane type saponins were reviewed , and the structure-activ-
ity relationships were discussed between glycosylation type, quantity , connection, location, and special groups and «a-glu-
cosidase inhibitory activity ,hemolytic activity, cancer inhibitory activity ,antimicrobial activity. It is insight into molecular
design ideas to develop new oleanane type drugs (including agrochemicals).
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Table 1  Oleanolic acid-glycosylation saponins and their biological activities

No. *R, 'R, Biological Activities Reference
1 B-D-Gle-(1-2)-B-D-Gle H HI( < 1002?:9;(1(;; (3‘;'“‘:3/ 7L5>(:1}(§.L;6)0( 12.5), Seebzﬁif;'s] Liu,
2 B-D-Gle-(1—3)-B-D-Gle H HI(150000) Seebacher
3 B-D-Gle-(1—4) -8-D-Glc H HI(80350) Seebacher
4 B-D-Gle-(1—6) 8-D-Gle H HI(37500) Seebacher
5 B-D-Gle-(1—2) 4B-D-Gle-(1—6 ) 8-D-Gle H HI(22000) Seebacher, 199914
6 B-D-Gle-(1—3) -B-D-Gle-(1—6) -B-D-Gle H HI(11000) Seebacher, 1999
7 a-D-Gle-(1—4) -B-D-Gle-(1—6 ) -B-D-Gle H HI(19500) Seebacher, 1999
8 B-D-Gle-(1—4) -B-D-Gle-(1—6 ) -8-D-Gle H HI( <2000) Seebacher, 1999
9 B-D-Gal-(1—3) -B-D-Glc H HI(100100) Seebacher!?!
0 BD-Gal-(14) BD-Cle H HI(150700) ,IR(5 ug/mL) ; SeebacherSha 2008 4] ;

a-Glu(14.38% ) Qian,2010"¢
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11 a-D-Gal-(1—-2) -a-D-Gle H HI(3400) Seebacher
12 B-D-Gal-(1—-2) -a-D-Gle H HI(3400) Seebacher
13 a-D-Gal-(1—6) 8-D-Gle H HI(22000) Seebacher
14 B-D-Gal-(1—-6) 8-D-Glc H HI(35000) Seebacher
1Csy ( ug/mL) :HL-60(4.4) ;1Csy (umol/L) : .
15 -L-Rha-(1-2) -a-L-Ar H Cheng,2006!7 ; Liu,2013[%]
o-L-Rha-(1-2)-a-L-Ara HL-60(9.2) ,A549(15.8) , A375(8.4) ene; P
16  a-L-Rha-(1—2)-[B-D- Gle-(1—4) ]-a-L-Ara  H ICso ( ug/mL) :HL-60( <4.4) Cheng,2006
17 B-D-Glc H IR(5 ug/mL) :a-Glu(11.35% ) Sha,2008 ! ; Qian,2010°
IR(5 ug/mL) ;(1—9|u( 1‘5. 49% )IR (50 ug-/mL) .S. sc]erotim‘umsha72008 :Qian,2010;
18 B-D-Gal H (78.27% ) ,R. Solani (95.29% ) ,B. cinerea (68.42% ) , Thao 2011 015)
P. parasitica (67.24% ) a0,
19 B-D-Xyl H IR(5 ug/mL) :a-Glu(14.71% ) Sha,2008 ; Qian,2010
20 a-L-Ara H IR(5 ug/mL) :a-Glu(9.04% ) Sha,2008 ; Qian,2010
21 a-D-Gle-(1—4) -8-D-Gle H - Sha,2008
IR(50 ug/mlL) :S. sclerotiorum (71.9% ),
22 a-L-Rha H R. Solani (96.05% ) ,B. cinerea (75.41% ) , Sha,2008 ; Zhao,2011 3!
P. parasitica (79.21% )
IR(50 ug/mL) :S. sclerotiorum (67.35% ) ,
23 6-deoxy-a-L-Tal H R. Solani (93.24% ) ,B. cinerea (77.29% ) , Zhao,2011
P. parasitica (83.54% )
IR(50 ug/mL) ;8. sclerotiorum (65.16% ) ,
24 o-D-Man H R. Solani (96.17% ) ,B. cinerea (74.59% ) , Zhao ,2011
P. parasitica (63.55% )
IR(50 ug/mL) :S. Sclerotiorum (73.47% ) ,
25 B-D-Xyl-(1—4) -6-deoxy-a-L-Tal H R. Solani (93.86% ) ,B. cinerea (71.73% ) , Zhao,2011
P. parasitica (52.57% )
IR(50 ug/mL) :S. sclerotiorum (71.90% ) ,
26 B-D-Gal-(1—4) -a-L-Rha H R. Solani (95.93% ) ,B. cinerea (71.44% ) , Zhao ,2011
P. parasitica (69.72% )
IR(50 ug/mL) ;S. sclerotiorum (71.10% ) ,
27 B-D-Gal-(1—-3)-B-D-Xyl-(1—4) -6-deoxy-a-L-Tal H R. Solani (88.48% ) ,B. cinerea (67.17% ), Zhao,2011
P. parasitica (70.06% )
B-D-Gle-(1—4) B-D-Gle- (153 ) -a- ICso ( ug/mL) :HL-60(2.6) ICs, . (8 . (9]
28 H Liu,2 ‘3 Liu,201
L-Rha-(1-2) -o-L-Ara (umol/L) ;HL60(3.5)  A549(7.9) ,A375(5.9) 12007 51,2013
B-D-Gle-(1-—4) B-D-Gle-(13 ) -a-L- 1C5 ( ug/mL) :HL-60(2.7) ICsy (umol/L) : _ )
29 H Liu,2009 ; Liu,2013
Rha-(1-2)-[ f-D-Gle-(14) ] - a-L-Ara HL-60(3.1) ,A549(6.2) ,A375(3.5) ST
30 B-D-Gle-(1—-2) -a-L-Ara H IR(5 ug/mL) :a-Glu(12.32% ) Qian,2010
ICsy (umol/L) :HelLa(5.4) ,HepG2 (4.2),
31  «-L-Rha-(1-52)-[B-D- Gle-(1—53) ]-a-L-Ara  H HT1080(18) ,A549(27.9), Ren, 201310
A375-52(15.8) ,K562(6.2) ,HL-60(6.6) ,U937(5.5)
kY B-L-Rha-(12) -a-L-Ara H  1Cq(umol/L) :HL-60(4.2) ,A549(17.5) ,A375(7.7) Liu,2013
33 B-D-Xyl-(1-3) -a-L-Rha-(1—2) -a-L-Ara H IC5o (umol/L) : HL-60(3.4) ,A549(15.4) ,A375(8.9) Liu,2013
B-D-Gle-(1-54) 5-D-Xyl- I 1/L) :HL60(4.2) ,A549( >20) ,A375(22. 1 i
34 (1-53) o L-Rha-(1 2) -o-L-Ara H so (umol/L) ; (4.2), (>20), (22.1) Liu,2013
35 B-D-Xyl-(1-3) -a-L- Rha-(1—2)-B-D-Xyl H  ICs)(umol/L) :HL-60(4.5) ,A549(11.5) ,A375(6.3) Liu,2013
36 B-D-Gle-(14) f-D-Gle-(1-3) H  1Cs(umol/L) sHL-60(2.5),A549(7.8) ,A375(6.1) Liu,2013

-a-L-Rha-(1—2)-8-D-Xyl
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37 @L-Rha-(153)-a-I- Rha-(152)8-D-Xyl ~ H  ICs(umol/L) ;HL-60(9.3),A549(16.2) ,A375(8.4) Liu,2013

38 a-L-Rha-(1—2) -8-D-Xyl H IG5 (umol/L) :HL-60(3.6) ,A549(10.7) ,A375(5.0) Liu,2013

39 a-L-Rha-(1—2) -B-L-Ara H ICs(umol/L) ;HL-60( >20) ,A549( >20) ,A375( >20) Liu,2013

40 a-L-Rha-(1—2)-B-D-Gal H  1Cs(umol/L) ;HL-60(2.5) ,A549(12.4) ,A375(5.1) Liu,2013

41 a-L-Rha-(1—3) -8-D-Gal H 1Csy(umol/L) ; HL-60( >20),A549(15.2) ,A375(15.4) Liu,2013

42 o-L-Rha-(1—2) -8-D-Gle H ICs(umol/L) :HL-60(12.9) ,A549(23.5) ,A375(11.6) Liu,2013

43 a-L-Rha-(1—3) -8-D-Glc H ICs(umol/L) ;HL-60( >20) ,A549( >20) ,A375( >20) Liu,2013

44 q-L-Rha-(1-2)-[ a-L- Rha-(1—3)]-8-D-Gle ~ H  1C5y(umol/L) :HL-60( >20) ,A549( >20),A375( >20) Liu,2013

45 B-D-Gle-(1-3) -a-L-Rha-(1—-2) -a-L-Ara H  ICso (umol/L) : HL-60(6.1) ,A549(16.7) ,A375(12.1) Liu,2013

46 B-D-Gle-(1—3) -a-L-Rha-(1—2) -B-D-Xyl H  ICy (umol/L) ;HL-60(4.6) 6A549(14.7) ,A375(5.5) Liu,2013

47 B-D-Gle-(1-2) -B-D-Gal H  ICs(umol/L) :HL-60(10.1) ,A549(17.9) ,A375(9.7) Liu,2013

48 a-L-Rha-(1—2) -8-D-Gle-(1—2) -a-L-Ara H IR(10 ug/mL) :HDACs(30.2% ) a-Glu(19.67%) ------ Qian, 20141101

49 H B-D-Gal IR(2uM) ;: OCLs(98.2 +5.2% ) Sha 2008 ; Li, 2009

51 H a-D-Gle-(1—4) -8-D-Gle - Sha 2008

52 H a-L-Rha - Sha 2008

s ! pove G0

55 B-D-Gle-(1—-3) -o-L-Ara B-D-Gle - Li, 2006 %]

56 B-D-Gle-(1—2)-[ a-L- Ara-(1—3) ]-a-L-Ara B-D-Glc - Li,2006

57 B-D-Gal B-D-Clc - Sha 2008

58 a-L-Ara B-D-Cle - Sha 2008

59 B-D-Gal B-D-Xyl - Sha 2008

60 B-D-Xyl a-D-Gle-(1—4) -8-D-Gle - Sha 2008

61 a-L-Rha-(1—2) 48-D- Xyl “ZI"R}"‘*'( 1—4) . Ilgz)o((u;i/leLL;::}?LLE)O(EZ..;)), Cheng,2008 " ; Liu,2013"°!
$-D-Cle-(16) 5-D-Cle A549(10.5) ,A375(7.3)

62 a-L-Rha acile;:(;;; 1))[?12 - IC5 ( ug/ml.) ;HL-60(3.0) Huang 200912

63 a-L-Rha a-L-Rha 1G5 ( ug/mL) : HL-60(20. 1) Huang,2009

o B-D-Xyl-(1—3) -a-L- Rha-(1—2)- B-D-Gle-(1—6) - 1Csy (umol/L) : HL-60( >20) , Guo.2009( Liu, 2013

B-D-Xyl

B-D-Gle

A549( >20) ,A375( >20)
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B-D-Gle-(1-3) -a-L-Rha-(1-2) - B-D-Gle-(1—6) - 1Csy (umol/L) : HL-60( >20) , )
65 Guo,2009; Liu,2013
B-D-Xyl B-D-Gle A549( >20) ,A375( >20) 1o, S
B-D-Gle-(1—4) B-D-Gle-(153) - B-D-Gle-(1-6) - 1C5o (umol/L) ;HL-60( >20) , _
66 Guo,2009; Liu,2013
a-L-Rha-(1-2)-8-D-Xyl B-D-Gle A549( »20) ,A375( >20) uo, 20095 Liu,
a-L- 1C5 (umol/L) : HL-60(5.7) , ,
67 B-D-Xyl Rha-(1—4) 8-D-Clc- S40(11.97 A375(13.5 Liu,2013
(1-56)-B-D-Gle (11.9),A375(13.5)
a-L-Rha-(1—4) -8-D-Gle- B [19]
68 a-L-Ara (156)B-D-Gle Yu,1999
69 B-D-Gle-(1—4) B-D-Glc B-D-Glc IC5y ( ug/mL) :a-Glu(125.27) Sun,201220)
70 B-D-Gal-(1—4) 8-D-Glc B-D-Cle IC5y ( ug/mL) :a-Glu(102.35) Sun,2012
71 B-D-Gle-(1—-4) B-D-Glec  B-D-Gle-(1—-6) -B-D-Gle ~ IC5( ug/mL) :a-Glu(166.33) Sun,2012
72 B-D-Gal-(1—4) 8-D-Glec ~ -D-Gle-(1—6)-8-D-Gle  1Cs( ug/mL) :a-Glu(131.49) Sun,2012
73 B-D-Xyl B-D-Gle IC5y ( ug/mL) :a-Glu(183.65) Sun,2012

* Note: 3 8-0-R, ;C,;-COO-R, , 5 [fl.,
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G W R BRI AP B B AT AR Y, Huang 25 HCC 408 &5 /K -1 NO Béici: , It Bz e Bl
NG T — R O WAL B ARSI RRAYEE S A AR S IS (FE /NI |
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UERE PRI ] HCC, X AR ARG PEIE 2 i T BURBER G B 1 A a0 3R 2,

2 MBESTHUAENFHRRAARETREENEY

Table 2 Synthetic oleanane saponins with the sugar chain containing the extra-functional group and their biological
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NO. R, R, Biological Activities Reference
74 a-L-Ara-(1-2) -a-L-Ara-(1—-6) -G, H 1Cso ( ug/mL) : A2780(0.8) ,M109(1.0) Sun,2003 28]
75 B-D-Gal-(1—-3) -[ B-D- Gle-(1—4) ]-G, H IC5o (uM) ;HeLa(2.74) Yan 20062
76 B-D-Gal-(1-3) -G, H 1Cso (uM) :HeLa( >10) Z;Ziﬁi? i
77 G, H IR(10 uM) :HL-60(82.62) ,BGC-823(68.99) ,HeP(23.34) Wang,2010/%!
78 Gi-(1-4)-G, H IR(10 uM) :HL-60(31.70) ,BGC-823(39.17) ,HeP(23.64)  Wang,2010
79 G1-(14) -6, (1) G, n R0 L0 1T Wang, 2010
80 Gi-(1-4)-G-(1-4)-G,-(14)-G, H  IR(10 uM) ;HL-60(48.31) ,BGC-823(35.46) ,HeP(37.84)  Wang,2010
81 G-(1-6)-G, H  IR(10 uM) ;HL-60(12.81) ,BGC-823(16.29) ,HeP(2.02)  Wang,2010
82 Gi-(1-6)-G;-(1-6)-G, H IR(10 uM) ; HL-60(4.31) ,BGC-823(8.42) ,HeP(10.47) Wang,2010
83 Gi-(1-6)-G;-(1-6)-G,-(1-6)-G, H  IR(10 uM) :HL-60(6.52) ,BGC-823(14.78) ,HeP(21.80)  Wang,2010
84 a-D-Man-(1-53)-G, H IR(30 uM) ;HL-60(29) ,HT-29(5) Zeng 201421
85 B-D-Gal-(1—4) B-D-Gle-(1-3) -G, H IR(30 uM) ;: HL-60(-16) ,HT-29 (0 Zeng 2014
86 BDX(1-3) -6, H e L) Zeng, 2014
o FL(15) ! IR0 ) HL 60T 12920
88 a-L-Ara-(1-3)-G, H IR( 3%‘524() U;Lfgisgo) (’f :))2 925 Zeng,2014
89 a-L-Rha-(1—3) -G, H IR(30 uM) : HL-60(43) ,HT-29(6) Zeng 2014
90 B-L-Fuc-(1-3)-G, H IR(30 uM) ;HL-60(2) ,HT-29(7) Zeng,2014
91 B-D-Gal-(1—4) -G, H IR(30 uM) ;HL-60(2) ,HT-29(10) Zeng,2014
92 a-D-Man-(1—4)-G, H IR(30 uM) ;HL-60(9) ,HT-29(6) Zeng 2014
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93 B-D-Gal-(1—4) 8-D-Gle-(1—4) -G, H IR(30 uM) :HL-60(0) ,HT-29(0) Zeng,2014
94 B-D-Xyl-(1-4)-G, H IR(30 uM) :HL-60(33) ,HT-29(16 Zeng,2014
95 B-L-Xyl-(1—4)-G, H IR(30 uM) : HL-60(25) ,HT-29(5) Zeng,2014
9 a-L-Ara-(1—4) -G, H IR(30 uM) :HL-60(18) ,HT-29(9) Zeng,2014
97 a-L-Rha-(1—4)-G, H IR(30 uM) ;HL-60(-5) ,HT-29(0) Zeng,2014
98 B-L-Fuc-(1—4) -G, H IR(30 uM) ; HL-60(41) ,HT-29(0) Zeng,2014
99 B-D-Gal-(1—6) -G, H IR(30 uM) : HL-60(-2) ,HT-29(8) Zeng,2014
100 a-D-Man-(1-6)-G, H IR(30 uM) ;HL-60(-3) ,HT-29(3) Zeng,2014
101 B-D-Gal-(1—4) 8-D-Gle-(1-6) -G, H IR(30 uM) :HL-60(-1) ,HT-29(55) Zeng,2014
102 B-D-Xyl-(1-6) -G, H TR(30 uM) ;HL-60(1) ,HT-29(0) Zeng,2014
103 B-L-Xyl-(1-6)-G, H IR(30 uM) :HL-60(-10) ,HT-29(0 Zeng,2014
104 a-L-Ara-(1-6) -G, H IR(30 uM) ;HL-60(-5) ,HT-29(4) Zeng,2014
105 a-L-Rha-(1—-6) -G, H IR(30 uM) ;HL-60(-7) ,HT-29(0) Zeng,2014
106 B-L-Fuc-(1-6) -G, H IR(30 uM) : HL-60(4) ,HT-29(3) Zeng,2014
107 a-L-Rha (CH,) ¢-0-a-L-Rha 1Cso ( ug/mL) :HL-60(14.5) Huang 20090 12!
108 B-D-Gle-(1-2) -G, B-D-Gle - Peng,2004 %]
110 G B-D-Gle - Zhu 2008
111 G, B-D-Gle - Zhu ,2008
112 H CH,-(CH;CO-G;) 1Cso ( uM) : RMGPa(no activity) Cheng,2009[%]
113 H CH,-Gs I1C5o ( uM) :RMGPa(1.14) Cheng,2009
114 CH,-( CH;CO-G5) Bn ICso( uM) :RMGPa(466.9) Cheng,2009
115 CH,-( CH;CO-Gy) H IC5 ( uM) : RMGPa( no activity) Cheng,2009
116 CH,-G; Bn ICs5y ( uM) : RMGPa( no activity) Cheng,2009
117 CH,-G; H 1C5o ( uM) ;RMGPa(66.2) Cheng,2009
118 H (CH,)¢-(Bn-Gg) IC5o ( uM) ;RMGPa(11.6) Cheng,2009
119 H (CH,)¢-Gg IC5o ( uM) :RMGPa(no activity) Cheng,2009
120 H (CH,)4-(Bn-G;) IC5, ( uM) :RMGPa(136.5) Cheng,2009
121 H (CH,) -G, IC5o ( uM) :RMGPa(no activity) Cheng,2009
122 H (CH,)¢-(Bn-Gy) IC5o ( uM) :RMGPa(50.4) Cheng,2009
123 H (CH, ) 4-Gg ICso ( uM) : RMGPa( no activity) Cheng,2009
124 COO0-(CH,),-(Bn-Gyg) Bn IC5o ( uM) ; RMGPa( no activity) Cheng 2009
125 CO0-(CH, ) ,-Gg H ICsy ( uM) :RMGPa(62.6) Cheng,2009
126 H (CH,)-(Bn-Gy) 1Cso ( uM) :RMGPa(41.6) Cheng 2009
127 H (CH,) -Gy IC5o ( uM) :RMGPa(no activity) Cheng,2009
128 B-D-Gle Gy ICs( uM):PTPIB(17.23 £2.11) ,TCPTP(30.51 +2.97)  [ju,2014[2]
129 «-D-Man Gy ICso ( uM) :PTP1B(15.87 =1.73) Liu,2014
130 B-D-Gal G ICs( uM) :PTP1B(6.53 £0.71) ,TCPTP(14.57 +1.59) Liu,2014
131 B-D-Xyl G 1Cs( uM) :PTP1B(16.56 =1.24) , TCPTP(15.49 +1.71) Liu,2014
132 a-L-Ara Gy ICs( uM) :PTP1B(5.67 £0.83) ,TCPTP(12.39 +1.31) Liu,2014
133 a-L-Rha Gy IG5 ( uM) : PTP1B(26.49 +2.32) Liu,2014
134 a-L-Fuc Gy ICs( uM):PTPIB(10.36 £0.97) ,TCPTP(8.73 £0.97) Liu,2014
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135 B-D-Gal-(1—4) 8-D-Gle Gy ICs( uM) ;PTPIB(1.03 £0.16) ,TCPTP(4. 11 +0.34) Liu,2014
136 B-D-Gle-(1—4)-B-D-Gle Gy ICs( uM) ;PTP1B(0.78 £0.09) , TCPTP(2.16 +0.43) Liu,2014
137 B-D-Gle-(1—6) -B-D-Gle Gyy  ICso( uM):PTPIB(3.12 £0.53) ,TCPTP(2.98 +0.62) Liu,2014
138 H Gy 1Cso( uM):PTPIB(20.37 +1.96) ,TCPTP(24.42 +3.01) Liu,2014
139 H Gy - Liu,2014
140 H G - Liu,2014
141 Gy H - Liu,2014
142 Gy, H - Liu,2014
143 Gy H - Liu,2014
144 Gis B-D-Gle 1C5o ( uM) ;SMMC-7721(2.7-8.2) Huang, 201012
145 Gy B-D-Gal IC5o ( uM) :SMMC-7721(1.18) Huang,2010
146 Gy G, IC5o ( uM) :SMMC-7721(90-100) Huang,2010
147 Gy G, IC5o ( uM) ;SMMC-7721(20-30) Huang,2010
148 G 2-deoxy-B-D-Glc IC5o ( uM) :SMMC-7721(3040) Huang,2010
149 Gy 2-deoxy-B-D-Gal IC5o ( uM) ;SMMC-7721(60) Huang,2010
150 Gy B-D-Xyl IC5o ( uM) ; SMMC-7721 (40-50) Huang,2010
151 Gy B-D-Ara IC50 ( uM) :SMMC-7721(2.7-8.2) Huang,2010
152 Gy a-D-Gle-(1—4)8-D-Gle ~ 1Cso( uM) : SMMC-7721(2.7-8.2) Huang,2010
153 Gis B-D-Gle-(1—4)-B-D-Gle IC50 ( uM) : SMMC-7721(80-90) Huang,2010
154 Gy B-D-Gal-(1—4)-B-D-Glc IC5y ( uM) :SMMC-7721(20-30) Huang,2010
155 Gy CH, CONH-2-(2-deoxy-8-D-Gle)  1C5,( uM) : SMMC-7721(20-30) Huang,2010
156 Gys CH, CONH-2-(2-deoxy-8-D-Gal)  1Cso( uM) : SMMC-7721(70) Huang,2010
157 CO(CH,),COOH B-D-Gal - Huang,2010
158 Gy4-B-D-Gle B-D-Gle ICsy( uM) :SMMC-7721(3.44.3) Huang,2012(%"]
159 G4-B-D-Gle B-D-Gal ICsy ( uM) :SMMC-7721(3.44.3) Huang,2012
160 Gy4-B-D-Gal B-D-Gle IC50( uM) :SMMC-7721(3.44.3) Huang,2012
161 Gy4-B-D-Gal B-D-Gal IC5o ( uM) ;SMMC-7721(15-20) Huang,2012
162 Gy5-B-D-Gle B-D-Gle IC5o ( uM) :SMMC-7721(35) Huang,2012
163 Gy5-8-D-Gle B-D-Gal IC5o ( uM) :SMMC-7721(25-30) Huang,2012
164 Gy5-B-D-Gal B-D-Gle ICsy ( uM) :SMMC-7721(25-30) Huang,2012
165 Gy5-8-D-Gal B-D-Gal IC5o ( uM) :SMMC-7721(40) Huang,2012
166 Gy6-B-D-Gle B-D-Gle ICsy ( uM) ;SMMC-7721(4045) Huang,2012
167 Gy6-B-D-Gle B-D-Gal IC5o ( uM) :SMMC-7721(15-20) Huang,2012
168 G1¢-B-D-Gal B-D-Gle IC5y ( uM) :SMMC-7721(3540) Huang,2012
169 Gy4-B-D-Gal B-D-Gal ICsy ( uM) :SMMC-7721(3540) Huang,2012
170 Gy7-B-D-Gle B-D-Gle IC5y ( uM) :SMMC-7721(3540) Huang,2012
171 G7-8-D-Gle B-D-Gal ICsy ( uM) :SMMC-7721(3540) Huang,2012
172 Gy7-B-D-Gal B-D-Gle ICsy ( uM) ;SMMC-7721( >100) Huang,2012
173 G7-B-D-Gal B-D-Gal ICsy ( uM) ;SMMC-7721( >100) Huang,2012
174 CO(CH,),CO0H B-D-Gle - Huang,2012
175 2,3-di-O-(a-L-Rha) 4,6~ di-O-Bz-B-D-Gal H IC5o (umol/L) :HL-60( >20) ,A549( >20) ,A375( >20)  TLju,2013""
176 B-D-Gle -CONH( CH,) s COOH - Qu,2003(%)
177 B-D-Gal -CONH( CH, ) ; COOH - Qu,2003
178 B-D-Gal-(1—4)-8-D-Glc -CONH( CH, ) s COOH - Qu,2003
179 G, -CONH( CH, ) ; COOH - Qu,2003
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Table 3 Synthetic saponins with oleanane modified and their biological activities

NO. (0] R, R, Biological Activities Reference
180 0, B-0-(CH;CO-8-D-Gle) H _ Cheriti, 1994 [33]
181 0, B-0-(Bz-B-D-Clc) -0-( Bz-B-D-Glc) IR(5 ug/mL) ;:a-Glu(13.92% ) Qian,2010°!
182 0, B-0-B-D-Gle a-0-B-D-Gle IR(5 ug/mL) :a-Glu(16.8% ) Qian,2010
183 0, B-0-COCH; «-0-( Bz8-D-Gle) IR(5 ug/mL) :a-Clu(15.83% ) Qian,2010
184 0, B-0-COCH, a-0-8-D-Gle IR(5 ug/mL) :a-Glu(17.17% ) Qian,2010
185 0, B-OH «-0-8-D-Gle IR(5 ug/mL) :a-Glu(15.79% ) Qian,2010
IR(20 uM) ; OCLs(0) .
0 _ COO0-B-D-Ce [17]
186 2 CO0--D-Gal IR(2 uM) ;OCLs(78.1 £9.3% ) 14,2009
IR(20 uM) ; OCLs(0) .
0 _ -CO0-B-D-Cle
187 2 C00-B-D-Gle IR(2 uM) :OCLs(64.4 =12.8% ) 14,2009
IR(20 uM) ; OCLs(0) .
0 _ i _B-D-
188 2 C00-D-Xyl IR(2 uM) :0CLs(30.2 +10.7% ) Li, 2009
. IR(20 uM) :0CLs(9.5 £5.0% ) .
0 _ CO0-B-D-Ar:
189 2 CO0-D-Ara TR(2 uM) ;OCLs(98.4 +7.4% ) 14,2009
IR(20 uM) ; OCLs(0) .
0 _ i _3-D-
190 3 C00-D-Gal IR(2 uM) :OCLs(54.4 +15.6% ) Li, 2009
. . IR(20 uM) ; OCLs(0) .
0 _ -CO0-B-D-Cle
191 3 00-5-D-Cle IR(2 uM) :OCLs(98.5 £6.9% ) L1,2009
IR(20 uM) ; OCLs(0) .
0 _ N B-D-Xv|
192 3 C00-D-Xyl IR(2 uM) :OCLs(61.3 +13.7% ) Li, 2009
. IR(20 uM) ; OCLs(0) A
0 _ - -R-D-
193 3 €00-5-D-Ara IR(2 uM) :OCLs(96.7 + 10.9% ) Li,2009
TIR(20 uM) :0CLs(0) .
0 - -CO0-B-D-G:
194 N €00-5-D-Gal IR(2 uM) :0CLs(99.0 6.7% ) Li,2009
. IR(20 uM) ; OCLs(0) .
0 _ CO0-8-D-Cle
195 4 C00-4-D-Cle IR(2 uM) :OCLs(91.3 +12.2% ) Li,2009
196 0, - -C00-8-D-Xyl IR(20 uM) :0CLs(0) 1i,2009

IR(2 uM) :OCLs(88.3 +8.2% )
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197 04 - -C00-4-D-Ara TR(2 :1?/1()2:0 oi“ff (:5%(.:?; (1)22 3%) Li,2009
198 05 B-OH -C00-B-D-Gal 111;((220 u“&q))::ggés((g‘; ;ﬁ‘ 61;? )) Li,2009
199 05 B-OH -C00-8-D-Gle RC2 l:{Ni )20 (;l(l,vi)s( g;fioﬁ 5% ) Li,2009
200 0; B-OH -C00B-D-Xyl III;((ZZO uun]/\[/[));:(?cCLL:((sio. ‘ 53 ;33 ‘ Ozl;f’ )) Li,2009
201 05 B-OH -CO0-B-D-Ara 1]1;((220 U“N%):’g(gf((;(i '95 ;ﬁ'gg(;f >) 1i,2009
w0, B EING g, CIIO0 SO IO,
204 0;  B-0O-a-L-Rha-(1—2) - a-L-Ara - - Pei, 201231

4 HtHRRMETESHRELEY
i

Lobatoside E (205 ) 52— &5 K5 81, A b 24 £
DUE)( Bolbostemma paniculatum ) H1 4385 45 3| i) #1001k
=R S Y BEA B E UM R TS, X
i 2 AS49 | 45 i I8 AN i SW620 i1 R IR 4 g
SK-MEL-5 9280k B 1C,, 7E 0. 14 ~0.36 pM,
Zhu %5 0 LAFEROR IR DA B | D-2 Uk LB
FLAFHE A L- B2 W55 Sy JsURE, 2808 73 45 SO 1 I
SEEL T X Lobatoside E AY4A 1, M7= R 1.2% |

1
™ \f"/\(OH\’( 2
HﬁgN $

OH

o OH 0 o OH
H: -OH
Lobatoside F (205)
R

5 FERBEAEGRETSEWEEZ
(8] A3 K %
5.1 5 o HEE R E R RLX R

Qian S5 SR A ML T — RIS R B 1
SRR P B2 AF, I T4 o B 6 -
Glu) AT e , F9R0E RBFS I - (D4 UG 24
HARU (95 BRI T, 6F oo D 6 90 o) 15
YA L A IR R RS R A 4 5 B B
PR AT AR P 4 B (10 17 ~ 20,30 .48 .69 ~
73181 ~ 185) ; @ Fr i LR C-28 pSLi s — i
B L B R T 90 40 1 (69vs71570vs72) ;

@FFECRIR C-3 (ML — A AL L P o
AR T 5 B A0 T (69 70vs73) ; @R A EE T
A2 FLUBE I S A TS R A 4 (18vs17,19,20;
70vs69 ;72vs71)
5.2 5RmMEMHERXE

Seebacher f;":f}\[“] FIEAM T —FR5H 3-Hbk
HEFFHORGE I A I E 1 0¥ A P R s 1, 4
BOCFR TR : O -G B =0l 5 R AT LU AR R ) —
WL R Y VI Y A A [ AR A U (-
8vsd ) ; (DL R AT IOV I TS P 32 B A2 R RE OB 43
TR TT A, (1-3) ((1-4) BT
eI EOR (1 ~4.9 ~14) ;@ ZHF 1
BB 207 M R B, Gle-Gle 416 B9 I P
IR FAN A Gal-Gle 414 (2vs9;3vs10;4vs14) ;D
£ R R i W 3 10 S Sk Tt R R0 L O I A
e, {H JC B S AH G (7vs8 ;11vs12 ;13 vs14 )
5.3 S5EMAmIEEENERXR

AR, JRRE A 52 Wi S (B e B 1Y
Y Z— , I BB H A8 A —FhRE % 58 4 v i
SiE I R 70] o S 30CR Joe 28 0 e 0% 1 1) B
NIERE R IR A OR T A8, DI, ORI 2 1Y
NN BN FFBIOR e B 81 S AT A 40 9 40 e 49 o)
TEERIR RO RAFFT O M RO RS R
W] DFFECR IR SRR EE 21, H i) C-28 IR A A
T i A L B P QEAE SRR IR C-3 fLE Y
L-Ara BREERY 25 [ AL BUA R T4 m b s v @ 5
FFECRIR C,-OH AH % 1Y 55 — > 5 b8 43 7 19 R 28 0k
v A0 L B T M A B A e ) XY SRR
C,-OH AHIZE WY 55— 5 bE 7> T4 A Hi /Y 3'-0H, H.
2'-OH Y5 «-L-Rha 5% FeAH 1% I, A B 23 2 1 1Y)
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B RE IS M s OFESFHURER C-3 08 5| AT 2 M5
T 3-0-a-L-Rha-(1—2) -a-L-Ara £ F| F 2 3E i 9
I s @ X 5 BOR B2 WUBE #6721, 75 C-3 Fi C-28
PLEHS A o-L-Rha 55 KR8 5 90 4 I 7535 1k 14 ¢
. OBSETR A 2-acetamido-2-deoxy-B-D-Glc B,
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5.4 SHEEENHEKER

Yadava 25 A" W Lactuca scariola Linn [ Ffi F
Hor BB — b 3- R BE ST OR e B =ik e, H
Xof 4 0540, 75 25 BR 14 ( Staphylococeus aureus) , K ¥T
W ( Escherichia coli) #1484k T B ( Penicillium digita-
tum) , B i B (Aspergillus niger) #RIE B T 3 (410
HlTEPE. A T KRR BRI R T ELE 25 71, Zhao
SE NI A T 7 Bl 3- RO A S OR e R
ST (18,22 ~ 27 ), X 4 Ff 0 G 10 400 T 035 P 45
W], TE 50 ug/mL AR BE I, 7 g 3 X LA, 22 4%
1 ( Rhizoctonia solan ) W 176 P4 L At B 747 B 5 5
XF JK 45 %5 54 ( Botrytis cinerea ) #1737 4= ¥ 2% ( Phyto-
phthora parasitica) , 217 22 123 W HABL G BA
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Py S L TR AR I T35 e, R RO 2R AR W B A O
BHPIEEG T AT 1Y, BB Cop-Ti i T BUF 1%
WA 5 C5-OH TR AL B fi% eh 28 R 0 400 B8 3% 12 5 B
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