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Annexed Table 1 The BDEs of some covalent bonds

BDEs
No. Substance ——

kJ/mol
1 PhO-H 368.2
2 Ph-OCHg; 416.7
3 Ph-Ph 478.6
4 CH3-C2Hs 426.3
5 Ph-H 472.2
6 PhCH=CH; 688.3
7 CH>=CH_ 728.4

(o)

@—% 361.9
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Annexed Table 2 The effective physical-spatial distance of bonds induced by free radicals

CHs OH H CHs OH H
A A
Ca-Ca Bond
CHs-CHjs CHs-CzHs
X-B 3.9 3.7 3.3 3.9 3.7 3.3
X-A 19 18 14 19 18 14
A-B 1.9 2.0 1.8 1.9 1.9 1.8
CH3-CH2Ph CHs-CH.CH=CH:
X-B 3.9 3.8 3.3 3.9 3.8 3.3
X-A 2.0 18 1.5 2.0 19 15
A-B 1.9 1.9 1.8 1.9 1.9 1.8
CHs-CH,OH HOCH>-C2Hs
X-B 3.9 3.7 3.3 3.9 3.8 3.3
X-A 2.0 18 14 20 18 14
A-B 1.9 1.9 1.8 2.0 2.0 1.9
HOCH,-CH.OH CHs-CH>0OCHs3
X-B 3.8 3.7 3.2 3.8 3.8 3.2
X-A 1.9 18 14 19 18 14

A-B 1.9 1.9 1.8 1.9 1.9 1.8
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Continued to Annexed Table 2

CHs OH H CHs OH H
A A
Ca-Car Bond
C2Hs-CoHs CHs-Ph
X-B 3.8 3.7 3.2 3.8 3.7 3.2
X-A 1.9 1.8 1.4 1.9 1.8 14
A-B 1.9 1.9 1.8 1.9 1.9 1.8
C2Hs-Ph nCsH7-Ph
X-B 3.8 3.7 3.2 3.8 3.7 3.2
X-A 1.9 1.8 1.4 1.9 1.8 14
A-B 1.9 1.9 1.8 1.9 1.9 1.8
HOCH:-Ph
X-B 3.8 3.6 3.2
X-A 1.9 1.8 1.3
A-B 1.9 1.9 1.8
Ca-H Bond
H-CH;s H-CoHs
X-B 2.7 2.5 2.3 2.7 2.5 2.3
X-A 1.3 1.3 0.9 14 14 0.9
A-B 1.3 1.2 1.4 1.3 1.2 1.3
H-CH2CzHs H-CH,-cyclopropane
X-B 2.7 2.5 2.3 2.7 2.5 2.3
X-A 14 14 0.9 14 14 0.9
A-B 1.3 1.2 1.3 1.3 1.2 1.3
cyclobutene cyclopentane
X-B 2.7 2.6 2.3 2.7 2.6 2.3
X-A 14 14 1.0 14 15 1.0
A-B 1.3 1.2 1.3 1.3 1.2 1.3
cyclohexane H-CH,OH
X-B 2.7 2.6 2.3 2.7 2.6 2.3
X-A 14 14 1.0 14 15 1.0
A-B 1.3 1.2 1.3 1.3 1.2 1.3
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Continued to Annexed Table 2

CHs OH H CH;s
A A
Ca-H Bond
H-CH,CH=CH;

X-B 2.7 2.6 2.3
X-A 14 14 11
A-B 13 1.2 1.2

Car-H Bond

H-CH=CH. H-CH=CHCHjs
X-B 2.7 25 2.3 2.7 25 2.3
X-A 13 1.3 0.9 1.3 13 0.9
A-B 14 1.2 14 14 1.2 14
H-Ph H-C(OH)=CH:
X-B 2.7 25 2.3 2.7 2.4 2.3
X-A 13 1.2 0.9 1.3 13 0.9
A-B 14 1.2 14 1.3 1.2 14

(naphthalene-aH) (naphthalene-H)

X-B 2.7 25 2.3 2.7 25 2.3
X-A 13 13 0.9 1.3 1.2 0.9
A-B 14 1.2 14 14 1.2 14

Ca-O Bond

HO-CHjs HO-C:Hs

X-B 3.6 3.6 2.9 3.6 3.7 2.9
X-A 1.8 1.6 13 1.8 1.6 1.3
A-B 1.8 2.0 1.7 1.8 2.1 1.7

HO-CH,CHs HO-CH,CH,0OH
X-B 3.6 3.7 2.9 3.6 3.7 2.9
X-A 1.8 1.6 1.3 1.8 1.6 1.3
A-B 1.8 2.1 1.7 1.8 2.0 1.7

HO-CHPh CH3-OCHs
X-B 3.6 3.6 2.9 3.7 3.5 3.1
X-A 1.9 1.7 1.3 2.0 1.8 14
A-B 1.8 2.0 1.7 1.8 1.8 1.7
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Continued to Annexed Table 2

CH; OH H CHs OH H
A A
Ca-O Bond
C2Hs-OC:Hs CH3-OC3Hs
X-B 3.8 3.5 3.1 3.8 35 3.1
X-A 2.0 1.8 14 2.0 1.8 15
A-B 1.8 1.8 1.7 1.8 1.8 1.7
CH3-OPh C3H7-OC2H3
X-B 3.8 3.7 3.2 3.9 3.7 3.2
X-A 2.0 1.9 15 2.0 1.9 15
A-B 1.8 1.8 1.7 1.8 1.8 1.7
Car-O Bond
HO-Ph CsH;0O-CoHs
X-B 35 3.6 2.8 2.7 3.5 2.2
X-A 1.8 1.6 1.2 1.6 1.6 1.1
A-B 1.8 2.0 1.7 15 2.0 15
CH30-Ph C,HsO-Ph
X-B 2.8 35 2.3 2.8 3.5 2.3
X-A 1.7 1.6 11 1.7 1.6 11
A-B 15 2.0 15 15 2.0 15
O-H Bond
H-OCHs H-OC:Hs
X-B 2.5 2.2 2.1 2.5 2.2 2.1
X-A 1.3 1.3 0.9 1.3 1.3 0.9
A-B 1.2 11 1.2 1.2 11 1.2
H-OCH,C2Hs H-OCH(CHs),
X-B 2.5 2.2 2.1 2.5 2.2 2.1
X-A 1.3 1.3 0.9 1.3 1.3 0.9
A-B 1.2 11 1.2 1.2 11 1.2
H-OPh H-OCH2Ph
X-B 2.5 2.3 2.1 2.5 2.3 2.1
X-A 1.4 1.4 1.0 1.3 1.3 0.9
A-B 1.2 1.0 1.1 1.2 1.1 1.2
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Continued to Annexed Table 2

CH: OH H CH;s OH H
A A
O-H Bond
H-OPhOH(p) H-OPhCHa(p)
X-B 2.5 2.4 2.2 2.5 2.4 2.1
X-A 1.4 1.6 1.1 1.4 14 1.1
A-B 1.1 1.0 1.1 1.1 1.0 1.1
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Annexed Table 3 The mean physical-spatial distance of bonds induced by free radicals

CH;s OH H CH;s OH H
A A
Ca-Ca Bond Ca-Car Bond
X-B 3.9 3.7 3.3 X-B 3.8 3.7 3.2
X-A 1.9 1.8 1.4 X-A 1.9 1.8 1.4
A-B 1.9 2.0 1.8 A-B 1.9 1.9 1.8
Ca-H Bond Car-H Bond
X-B 2.7 2.5 2.3 X-B 2.7 2.5 2.3
X-A 14 14 1.0 X-A 1.3 1.3 0.9
A-B 1.3 1.2 1.3 A-B 14 1.2 14
Ca-0 Bond Car-O Bond
X-B 3.6 3.6 2.9 X-B 3.0 35 2.3
X-A 1.8 1.6 1.3 X-A 1.7 1.6 1.1
A-B 1.8 2.0 1.7 A-B 1.5 2.0 1.5
O-H Bond Car-O Bond (HO-Ph)
X-B 2.5 2.3 2.1 X-B 35 3.6 2.8
X-A 1.3 1.3 0.9 X-A 1.8 1.6 1.2
A-B 1.2 1.1 1.2 A-B 1.8 2.0 1.7
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Annexed Table 4 The range of the effective physical-spatial distance of
bonds induced by free radicals
CHs OH H
A
X-B 25~39 23~3.7 21~33
X-A 1.3~19 13~18 0914
A-B 1.2~19 11~20 12~18
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