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Table S1. ΔBDE in kJ/mol obtained by the difference between BDE of the substituted 

naringenin and naringenin itself. 

 Gas Benzene Water 

 4’−OH 5−OH 7−OH 4’−OH 5−OH 7−OH 4’−OH 5−OH 7−OH 

NH2 -2.3 -2.7 -1.4 -1.9 -2.2 -1.6 -1.5 -1.3 -2.4 

OH -1.1 -1.9 -1.0 -0.7 -1.7 -1.4 -0.7 -1.1 -1.8 

OMe -1.3 -2.2 -0.7 -0.9 -1.9 -1.0 0.2 -1.0 -1.3 

Me 0.5 -0.8 -0.2 0.6 -0.5 -0.7 -0.1 -0.6 -0.9 

F 2.1 1.1 0.4 2.2 0.6 0.9 2.4 0.4 1.4 

Cl 2.8 2.1 2.8 3.4 0.7 1.4 4.5 0.9 2.1 

CHO 3.4 2.9 3.2 3.7 0.9 3.2 4.8 1.5 2.6 

CF3 4.5 3.2 3.7 4.0 1.5 4.1 4.9 2.4 3.5 

CN 5.6 3.9 5.1 5.7 2.3 5.7 5.1 2.7 5.1 

NO2 7.2 4.4 6.2 6.9 2.9 7.1 6.2 3.1 7.1 

  



 

Table S2. The Hammett sigma constants (σm and σp)a, the field/inductive parameter (F)a and 

resonance parameter (R)a of the substituents. 

 σm σp F R 

H 0.00 0.00 0.00 0.00 

NH2 -0.16 -0.66 0.08 -0.74 

OH 0.12 -0.37 0.33 -0.70 

OMe 0.12 -0.27 0.29 -0.56 

Me -0.07 -0.17 0.01 -0.18 

F 0.34 0.06 0.45 -0.39 

Cl 0.37 0.23 0.42 -0.19 

CHO 0.35 0.42 0.33 0.09 

CF3 0.43 0.54 0.38 0.16 

CN 0.56 0.66 0.51 0.15 

NO2 0.71 0.78 0.65 0.13 

a Data from work by Hansch, Leo, and Taft (1991).



Table S3. ΔIP in kJ/mol obtained by the difference between IP of the substituted naringenin 

and naringenin itself. 

 Gas Benzene Water 

NH2 -4.1 -3.6 -6 

OH 6.8 1.4 1 

OMe 4.7 2.6 -1.9 

Me -3.3 -1.4 -1 

F 22.7 18.9 8.9 

Cl 18.3 17.4 9.8 

CHO 19.4 18 12.6 

CF3 22.8 19.8 11.1 

CN 35.5 28.9 12.8 

NO2 41.4 35.4 18.8 

  



Table S4. ΔPA in kJ/mol obtained by the difference between PA of the substituted naringenin 

and naringenin itself. 

 Gas Benzene Water 

 4’−OH 5−OH 7−OH 4’−OH 5−OH 7−OH 4’−OH 5−OH 7−OH 

NH2 3.2 2.4 5.5 3.0 3.2 2.4 1.9 1.7 2.6 

OH -0.6 -2.7 -10.2 -1.3 -4.7 -3.4 -0.3 -6.4 -0.5 

OMe -0.8 -9.9 -7.5 -1.4 -6.5 -4.4 -0.4 -2.7 -0.8 

Me 0.6 2.0 2.9 1.2 2.4 0.8 0.3 1.4 0.4 

F -2.3 -21.7 -18.3 -1.4 -18.7 -14.3 -0.8 -10.2 -5.7 

Cl -1.7 -21.3 -18.4 -1.8 -17.6 -14.2 -1.1 -8.1 -5.6 

CHO -3.4 -26.4 -22.3 -2.8 -18.8 -14.6 -0.8 -7.5 -4.1 

CF3 -5.2 -26.3 -21.0 -3.0 -20.3 -15.1 -2.1 -8.4 -5.0 

CN -6.7 -38.3 -32.7 -5.6 -29.4 -23.1 -3.0 -11.3 -7.1 

NO2 -8.5 -45.7 -38.4 -7.4 -35.8 -27.8 -3.7 -18.0 -10.7 

 

 


