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Fig. 1 Structures of antioxidant flavonoids 
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only non-H substituents(R) are indicated  
 
1 R1=R4=R8=MeO, R2=OH 
2 R1=R8=MeO, R2= R4=OH 
3 R2=R4=R8=MeO, R1=OH 
4  R1= R2=R4=R8=MeO 
5  R4= R8=OMe, R1= R2=OH 
6 R2=R8=OH,R3=R4=R7=MeO 
7 R2=R5=R8=OH, R3=R4=R7=MeO  
8 R1=R4=MeO, R2=R5=R7=R8=R9=OH  
9 R1=R2=R4=R8= OH, R6=MeO 
10 R2= R4=R7=R8= OH 
11 R2=R7=R8= OH, R4= (β-D-Glc)O 
12R2=R4=R7= OH, R8= (β-D-Glc)O 
13 R2=R7=R8= OH, R4= (Rut)O 
14 R2=R4=R8= OH, R7= (β-D-Glc)O 
15 R1= (α-L-Rha)O, R2=R4=R7=R8= R9 = OH  
16 R1=R2= R7=R8= R9 = OH, R4= [β-D-Glc-(1 6)-β-D-Glc]O 
17 R1=R2= R7=R8= R9 = OH, R4= [α-L-Rha-(1 6)-β-D-Glc]O 
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18 R= β-D-glucopyranosyl  
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O
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R1

R2

R3

R4

R5

R6

only non-H substituents (R) are indicated  
 
 19  R1=R2=R4=R5=R6=OH 
20 R1= R2=R6=OH, R4=R5=OMe 
21 R1= R2=R5=R6=OH, R4=OMe 
22 R2=R4=R5=R6=OH 
23 R1= [α-L-(5''-O-galloyl)Ara(furanose)]O, R2=R4=R5=R6=OH 
24 R1= R6= (β-D-Glc)O, R4= (α-L-Rha)O, R2=R5=OH 
25 R1= (β-D-Glc)O, R2=R4=R5=R6=OH 
26 R1= (α-L-Rha)O, R2=R4=R5=R6=OH 
27 R1= (β-D-Galac)O, R2=R4=R5=R6=OH 
28 R1=[(6''-O-malonyl)Glc]O, R2=R4=R5=R6=OH 
29 R1=[(6''-O-malonyl)Galac]O, R2=R4=R5=R6=OH 
30 R1=(β-D-Glc)O, R2= MeO, R4=R5=R6=OH 
31 R1= (Rut)O, R2=R4=R5=R6=OH 
32   R1=R2=R3=R5=R6=OH, R4= (β-D-Glc)O 
33 R1=R2=R3=R5=R6=OH, R4= [(6''-O-acetyl)Glc]O  
34 R1=(α-L-Rha)O, R2=R4=R5=R6=OH 
35 R1= [(6''-O-p-coumaroyl)-β-D-Glc-(1 2)-α-L-Rha]O, R2=R4= R6=OH, R5= MeO 
36 R1=(β-D-Glc)O, R2=R4=R5=R6=OH 
37 R1=R2= R4=R5=R6=OH, R3= MeO 
38 R1=R2= R5=R6=OH, R3= MeO, R4= (β-D-Glc)O 
39 R1=R2= R5=R6=OH, R3= MeO, R4= [(6''-isovaleryl)β-D-Glc)]O 
40 R1=R2= R5=R6=OH, R3= MeO, R4= [(6''-isobutyryl)β-D-Glc)]O 
41 R1=R2= R5=R6=OH, R3= MeO, R4= [{6''- (2-methylbutyryl)}β-D-Glc)]O 
42 R2= R5=R6=OH, R3= Me, R4= (β-D-Glc)O 
43 R1=R2= MeO, R2=R4= R5=R6=OH 
44 R1=R2=R4=R6=OH 
45   R1= [(6''-O-Z-p-coumaroyl)-β-D-Glc]O, R2=R4=R6=OH 
46   R1= R4 =(α-L-Rha)O, R2=R6=OH 
47 R1=R2=R3=R6=OH, R4= (β-D-Glc)O 
48 R1=R2=R3=R6=OH, R4= [(6''-O-acetyl)Glc]O 
49 R1= (β-D-Glc)O, R2= R4=R6=OH, R3= MeO 
50 R1= (α-L-Rha)O, R2= R4=R6=OH 
51 R1= [(6''-O-p-coumaroyl)-β-D-Glc-(1 2)-α-L-Rha]O, R2= R6=OH,  R4= (β-D-Glc)O 
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52 R1= [α-L-Rha-(1 6)-β-D-Glc-(1 2)-β-D-Glc]O, R2=R4=R6=OH 
53 R1= [β-D-Glc-(1 6)-β-D-Glc]O, R2= (α-L-Rha)O, R4=R6=OH 
54 R1=[{2''-O-(E-6''-O-feruloyl)-β-D-Glc}-β-D- Glac]O 
55 R1=R2=R6=OH, R4= (α-L-Rha)O 
56 R1= (α-L-Rha)O, R2=R6=OH, R4= (β-D-Glc)O 
57 R1= (α-L-Rha)O, R2=R4=R6=OH 
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 58 R1=R3=R4=OH (Genistein) 
 59 R1=R3=R4=OH, R2= MeO (Tectorigenin)          
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60 R1=[α-L-Rha]O, R2=R3= MeO, R4=R5=H 
61R1=[(α-D-galac)Cello]O, R2=R4= MeO, R5=OH       
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OH

HO

O

OH

HO

OH

72  

 



 6

O

O O O

OMe

HO

MeO

MeO

OH

73               

O

OOH

OH

74
75

O

OOH

O
O

OH
 

 
 

O O

OH

MeO

MeO

MeO

76       

O

R1

OH

R2

OH

77  R1=[(Xylo)galac]O, R2=[acetyl Glc]O

HO
OH

+

78R1=[(Xylo)galac]O, R2= [β-D-Glc]O  
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83 R1=R2=OH,R3=prenyl,R4=[β-D-Glc]O
84 R1=R2=R3=OH, R4=[β-D-(2''-O-acetyl-6''-cinnamoyl)-Glc]O
85 R1=R2=R3=OH, R4=[β-D-(2''-p-Coumaroyl)-Glc]O 
86 R1=R2=R3=OH, R4=[β-D-(2''-p-Coumaroyl-6''-O-acetyl)-Glc]O  
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90 R1=R4= OH, R3= MeO, R2= [β-D-Glc]O     

O O

HO

HO
91  

 
 



 8

O

HO

OH

HO
OH

O

RO

92  R=α-L-Rha

O

HO

HO

OH
O

93

MeO

 
 

OH

O

HO

HO

OH

O

Glc

94

O

HO

HO

OH

O

Glc

95  
 
 
 

O

HO O

OMeMe

Me

R

R=OH96 
97  R=[apfu(1--> 6)-β-D-Glc]O  

 
 
 
 
 
 
 
 
 
 
 
 



 9

Fig. 2 Structures of antioxidant xanthonoids 
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 105 R= (2'-O-trans-caffeoyl)-β-D-Glc*
 106 R= (2'-O-trans-cinnamoyl)-β-D-Glc*
 107 R= (2'-O-trans-coumaroyl)-β-D-Glc*
 108 R= (2'-O-benzoyl)-β-D-Glc*
 109 R= (2'-O-p-hydroxybenzoyl)-β-D-Glc*
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Fig. 3 Structures of antioxidant terpenoids 
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Fig. 4 Structures of antioxidant alkaloids 
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Fig. 5 Structures of antioxidant lignans 
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Fig. 6 Structures of antioxidant miscellaneous compounds 
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173
         

 
COOR

R4O OR2

OR3

R1O

  174 R4= caffeoyl, R=R1=R2=R3=H
  175 R4= p-(O-galloyl)caffeoyl, R=Me, R1=R2=R3=H
  176 R4= p-(O-galloyl)caffeoyl, R=R1=R2=R3=H
  177 R4= caffeoyl, R= Me, R1=R2=R3=H
  178 R3= galloyl, R=R1=R2=R4=H
  179 R2= 3-methylcaffeoyl, R=R1=R3=R4=H
  180 R4= caffeoyl, R3= Me, R=R1=R2=H
  181 R2= caffeoyl, R1= Me, R=R3=R4=H
  182 R=R1= Me, R2=R4= caffeoyl, R3=H
  183 R4= methylcaffeoyl, R= n-butyl, R1=R2=R3=H
  184 R2=R4= caffeoyl, R=R1=R3=H
  185 R3= succinyl, R2=R4= caffeoyl, R=R1=H
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 187 R=H, R1=β-D-Glc
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HO

HO CH2 CH2 OR

196 R=sugar  
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R1
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198 R=-CH2CN,
199 R=-CH2CN, R1= H, R2=OH         
200 R=-CH(Ph)CN, R1= H, R2=OH    
201 R=R2=H, R1=COOH,  
 
 
 
 
 
 
 
 



 22

N

H

CH2OH

MeO

202

CH=CHCOCH2COCH=CH

203 R1=R4=OH, R2=R3=MeO
204 R1=R4=OH, R2=R3=H
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CH2 CH2

R1

R2

R3

R4

R5

R6

212 R1=R3=R5=OH, R2=R6= i-pentenyl, R4=H
213 R1=R3=R4=R5=OH, R6= i-pentenyl,R2=H
214 R1=R3=R4=OH, R5=MeO,R6= i-pentenyl,R2=H   
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CH CH2CH ORHO

MeO

224 R=β-D-apfu(1-->6)-O-β-D-Glc , R1=H
225 R=β-D-apfu(1-->6)-O-β-D-Glc , R1=OMe  
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232  R=β-D-xyl
233  R=H  
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    240
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OH OH

R R1

241 R=[β-D-Glc(1->3)-β-D-xyl]O, R1=H
242 R=[β-D-apfu(1->6)-β-D-Glc]O, R1=H
243 R=H, R1=[β-D-Glc]O
244 R=H, R1=OH
245 R=[β-D-xyl]O, R1=OH  
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OH OH
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O-β-D-Glc
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CH3
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247 R1=R2=R3=H, R4=Rha
248 R1=R3=H, R2=caffeoyl, R4=Rha
249 R1=R3=R4=H, R2=coumaroyl
250 R1=R2=R4=H, R3=coumaroyl
251 R1=OH, R2=caffeoyl, R3=R4=H
252 R1=OH, R2=caffeoyl, R3=H, R4=Rha
253 R1=R3=H, R2=coumaroyl, R4=Rha
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                                                                                           273 R= H 
                                                                                           274 R=(6''-galloyl)-O-β-D-Glc 
                                                                                           275 R=(4''-acetyl)-O-β-D-Xyl 
 
HO

RO
OH

     
273 R= H 
274 R=(6''-galloyl)-O-β-D-glucopyranosyl 
275 R=(4''-acetyl)-O-β-D-xylopyranosyl 
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278 R1= MeO, R3=R5=OH
279 R1=R3= OH, R5=MeO
280 R1=R3=R4=R6=OH, R2=MeO
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non-hydrogen substituents (R) are indicated
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286 R1=MeO, R3= [α-L-(4''-O-acetyl)Rha]O, R2=R4=OH

O

O

O

O

R1 R3

R2

R4

281 R1=R2=R3=R4=OH
282 R1=R3=MeO, R2=R4=OH
283 R1=R3=R4=MeO, R2=OH

            

O

OO

O

OH

OH

O

O

287               

CH3

OH

O

288    

C CH3

MeO

H

HO

MeO

OMe
289  

 



 30

O

OGlc

COOMeOR1
H

H

H
ROH2C

290 R=caffeoyl, R1= H
291 R= H, R1=Me
292 R=R1=H      

-CH=CH-COOHHO

HO
293    

CH=CH-CHOHO

HO
294           

OH

COOMe

R

295 R=H
296 R=OH  

OH
OH

O 297 298

OH
OH

O
 

 
 

299

O OH
O

COOR

OH

300 R= H
301 R= β-D-Glc  
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OH

R

OHOH

R=[β-D-Glc]O

302      

OH

OH

O

O

OH
H

O H

303  

OH

OH
OH

O

OH

OH

H

OR

H

H

H

304 R= feruloyl

OHO

                 

O

OHO

305

 
 

R

MeO

306 R= OH
307 R= [β-D-(6'-O-galloyl)Glc]O    308

OH

OH

O

O

OH

O
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309

OH

OH

O O

OOH

      

O

O

O

H

R1

R2

R3

310 R1=H, R2=R3=OH
311 R1=R3=OH, R2=OMe  

 
 
 
 

O

O

COOCH2CH3

OH

OH
OHOH

312  313

O

CH2COOH

OH

 
 

314

O

O

O

O
OH

O

OH
OH

OH

OH

OH

OH
OH

OH

 

O

O

H

H
O

H

COOH

H

OH
OH

O

O

OH

R1

R2

R3

R4O

315  R1=H, R2=OH, R3=CH3, R4=trans-feruloyl

316 R1=OH, R2,R3:  =CH2, R4=trans-feruloyl  
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Abbreviations: Glc = glucopyranosyl (* denotes C-glycoside); Ara = arabinopyranosyl; Galac = 
galactopyranosyl;Gent = gentiobiosyl; Prim = primverosyl; Rha = rhamnopyranosyl; Xyl = 
xylopyranosyl; cell = cellobiosyl. 
 
Systematic name: Primverosyl = (O-{[5-methoxy-2-(methoxycarbonyl)]phenyl}-β-D-
glucopyranosyl)-(6 1)-xylopyranosyl; Gentiobiosyl = 6-O-(β-D-glucopyranosyl)-β-D-
glucopyranosyl; Feruloyl= 3-(4-hydroxy-3-methoxyphenyl)prop-2-enoyl; p-Coumaroyl= 3-(4-
hydroxyphenyl)prop-2-enoyl 

(3-methyl-but-2-enyl)
Prenyl =

(1,1-dimetylyallyl)

Isoprenyl =

 
 

O

Cinnamoyl =

O

OH
p-Coumaroyl =

 
O

OH

OH

trans-Caffeoyl =

O

OH

OMe

Feruloyl =
(E)/(Z)

 

OH

OH

OH

O

Galloyl =

 
 
 


