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Density Functional Theory Study on the Antioxidative
Activity of Resveratrol and its Derivatives
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Abstract:In this paper,resveratrol and its derivatives (a-h) were optimized using the density functional theory ( DFT)
at B3LYP/6-311G(d,p) level of theory and the single point were obtained at B3LYP/6-311 + + G(2d,2p) level on the
basis of optimized configuration. The three main working mechanisms, H-atom transfer ( HAT) , single electron transfer
— proton transfer (SET - PT) and sequential proton loss electron transfer (SPLET) have been investigated through
parameters O - H bond dissociation enthalpy ( BDE) ,ionization potential (IP) ,proton dissociation enthalpy ( PDE) ,
proton affinity (PA) ,electron transfer enthalpy (ETE) ,and so on. The results show that the OH on different positions
has different activity. The C4’ -OH of B ring has the strongest activity. For different antioxidant mechanisms the materials
show different antioxidant activities. In the HAT mechanism the order of antioxidant efficiencies is Res >e >a>b=d=
g>f=h>c,whereas in the SET-PT mechanism the order is Res >e >h >a >f>d >b > g > c. The calculations also
suggest that in the SPLET mechanism the order is d >Res >e>f>h>a>b>g>c.
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Fig. 1 The chemical structures of resveratrol and its derivatives
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Table 1  The geometrical configuration of resveratrol and its derivatives ( Angstroms or Degrees)

Res a b c d e f . h
Roay i 0.963 0.963 - - - 0.963 - - -
Ro@yn 0.963 0.963 0.963 0.963 0.963 0.963 0.963 0.963 0.963
Ro(sy-n 0.963 0.963 0.963 0.963 0.963 0.963 0.963 0.963 0.963
D, s 173.72 148.83 148. 15 148. 68 147.81 141.91 140. 89 141.41 140. 80
Dg.175 6.38 31.00 31.63 31.05 31.94 37.74 38.75 38.47 38.84
D;gyra 5.05 4.43 6.70 7.49 10. 80 28.19 31.00 31.87 30.23
Digig 175.14 145.82 173.70 173.01 169.79 153.21 150. 48 150.50 151.32
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Table 2 The bond dissociation enthalpy ( BDE) values of resveratrol and its derivatives

a b c d e f g h Res

3-.0H 358.51 359.41 363.06 359.27 355.48 356. 52 360. 13 357.04 349.88
4'-0H 340.85 - - - 337.02 - - - 327.57
5-OH 350.31 351.19 354.36 351.31 352.41 352.02 351.93 352.20 352.84
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Table 3  The ionisation potential (IP) and proton dissociation enthalpy (PDE) values of resveratrol and its derivatives

a b c d e f g h Res
P 713.25 741.28 783.34 731.42 694. 14 721.67 764. 84 713.32 673. 64
PDE 3-0H 966. 99 939.97 901.55 949. 68 983. 16 956. 67 917. 11 965. 55 998.07
4'-O0H  949.15 - - - 964.52 - - - 975.57

5-0H 958.79 931.74 892.85 941.72 980.10 952.18 908.92 960.71 1001.03
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Table 4 The proton affinities (PA) and electron transfer enthalpies (ETE) values of resveratrol and its” derivatives

a b c d e f g h Res
PA 3-0H 1418.06  1413.65  1382.21  1413.14  1426.73  1423.56  1393.47  1419.83  1431.91
4'-0H 1359. 68 - - - 1374.93 - - - 1398.30
5-0H 1410.65  1406.14  1373.58  1446.85  1422.45  1419.25  1388.69  1414.97  1432.39
ETE 3-0H 262.27 267.59 302. 69 267.96 250.58 254.79 288.51 259.04 239.80
4'.0H 303. 00 - - - 283.92 - - - 251.10
5-0H 261.49 266. 87 302. 61 226.29 251.79 254.60 285.10 259.05 242.28
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