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Table S1. Comparison of the B3LYP and MP2 geometries obtained with 6-311G** basis set 

	Method a
	　
	CH3OCHO-HO2 (syn-1)
	　
	CF3OCHO-HO2 (syn-1)

	
	　
	RC-H...O b
	RC=O...H b
	Eintc
	BSSE d
	　
	RC-H...O b
	RC=O...H b
	Eintc
	BSSE d

	B3LYP
	
	2.595
	1.755
	-7.20
	3.43
	
	2.523
	1.842
	-5.49 
	3.01 

	MP2
	　
	2.646
	1.774
	-7.46
	3.34
	　
	2.572
	1.873
	-5.73 
	2.90 


a Electron correlation correction method used for the geometry optimization.

b C-H…O; distance between the hydrogen of formyl group and the nearest oxygen of HO2 radical, C-O…H; distance between the oxygen of formyl group and the hydrogen of HO2 radical (in Å).

c Intermolecular interaction energy with BSSE correction at the MP2/6-311G** level by using each geometry (in kcal/mol). 

d Basis set superposition error (BSSE) calculated with following the counterpoise method (in kcal/mol).

Table S2. Intermolecular interaction energy of each electron correlation correction procedure with 6-311G** using the geometry optimized by UB3LYP/6-311G**

	Method a
	　
	CH3OCHO-HO2 (syn-1)
	　
	CF3OCHO-HO2 (syn-1)

	
	　
	Eint b
	BSSE c
	　
	Eint b
	BSSE c

	HF
	
	-5.67
	1.75
	
	-4.05
	1.53

	B3LYP
	
	-8.79
	2.72
	
	-6.72
	2.46

	MP2
	
	-7.20
	3.43
	
	-5.49
	3.01

	MP3
	
	-6.73
	3.09
	
	-5.18
	2.72

	MP4D
	
	-6.57
	3.20
	
	-5.02
	2.80

	MP4DQ
	
	-6.38
	3.12
	
	-4.85
	2.74

	MP4SDQ
	
	-6.67
	3.31
	
	-5.10
	2.91

	CCSD
	
	-6.85
	3.31
	
	-5.25
	2.93

	CCSD(T)
	　
	-7.15
	3.57
	　
	-5.53
	3.17


a Electron correlation correction method used for the energy calculation.

b Intermolecular interaction energy with BSSE correction using each level of theory with utilizing the geometry optimized at the UB3LYP/6-311G** (in kcal/mol).

c Basis set superposition error (BSSE) calculated with following the counterpoise method (in kcal/mol).

Table S3. Basis set effect on the intermolecular interaction energy

	Method a
	Basis set
	　
	CH3OCHO-HO2 (syn-1)
	　
	CF3OCHO-HO2 (syn-1)

	
	
	　
	Nbasis b
	Eint c
	BSSE d
	　
	Nbasis b
	Eint c
	BSSE d

	HF
	6-311G**
	
	138
	-5.67
	1.75
	
	174
	-4.05
	1.53

	
	6-311+G**
	
	162
	-5.76
	0.79
	
	210
	-4.01
	0.84

	
	6-311++G**
	
	167
	-5.76
	0.80
	
	212
	-4.01
	0.85

	
	6-311++G(2d,2p)
	
	212
	-5.67
	0.62
	
	263
	-4.08
	0.68

	
	6-311++G(3df,3pd)
	
	324
	-5.74
	0.63
	
	387
	-4.22
	0.64

	
	cc-pVDZ
	
	109
	-5.58
	2.59
	
	136
	-4.02
	2.30

	
	cc-pVTZ
	
	250
	-5.62 
	0.79 
	
	298
	-4.10
	0.70

	
	cc-pVQZ
	
	480
	-5.67
	0.28
	
	555
	-4.15
	0.26

	
	aug-cc-pVDZ
	
	183
	-5.84
	0.67
	
	225
	-4.21
	0.72

	
	aug-cc-pVTZ
	
	391
	-5.73
	0.21
	
	460
	-4.18
	0.23

	
	aug-6-311G(df,pd)
	　
	250
	-5.63
	1.76
	　
	298
	-4.23
	1.63

	B3LYP
	6-311G**
	
	138
	-8.79
	2.72
	
	174
	-6.72
	2.46

	
	6-311+G**
	
	162
	-9.01
	0.64
	
	210
	-6.62
	0.68

	
	6-311++G**
	
	167
	-9.01
	0.65
	
	212
	-6.62
	0.70

	
	6-311++G(2d,2p)
	
	212
	-8.88
	0.49
	
	263
	-6.64
	0.53

	
	6-311++G(3df,3pd)
	
	324
	-8.92
	0.49
	
	387
	-6.74
	0.50

	
	cc-pVDZ
	
	109
	-8.54
	4.21
	
	136
	-6.65
	3.84

	
	cc-pVTZ
	
	250
	-8.78
	1.35
	
	298
	-6.71
	1.24

	
	cc-pVQZ
	　
	480
	-8.87
	0.57
	　
	555
	-6.77
	0.52

	MP2
	6-311G**
	　
	138
	-7.20
	3.43
	　
	174
	-5.49
	3.01

	
	6-311+G**
	
	162
	-7.59
	1.89
	
	210
	-5.60
	1.85

	
	6-311++G**
	
	167
	-7.59
	1.92
	
	212
	-5.60
	1.89

	
	6-311++G(2d,2p)
	
	212
	-8.62
	1.59
	
	263
	-6.62
	1.54

	
	6-311++G(3df,3pd)
	
	324
	-9.18
	1.40
	
	387
	-7.22
	1.34

	
	cc-pVDZ
	
	109
	-7.09
	4.61
	
	136
	-5.48
	4.09

	
	cc-pVTZ
	
	250
	-8.70 
	1.84 
	
	298
	-6.84
	1.64

	
	cc-pVQZ
	
	480
	-9.40
	0.83
	
	555
	-7.42
	0.74

	
	aug-cc-pVDZ
	
	183
	-8.94
	1.76
	
	225
	-6.90
	1.73

	
	aug-cc-pVTZ
	
	391
	-9.53
	0.93
	
	460
	-7.50
	0.90

	
	aug-6-311G(df,pd)
	
	250
	-9.02
	3.94
	
	298
	-7.29
	3.69

	
	basis set limit f
	　
	-
	-9.92 
	-
	　
	-
	-7.87 
	-


a Electron correlation correction method used for the energy calculation.

b Number of basis set functions.

c Intermolecular interaction energy with BSSE correction using each level of theory with utilizing the geometry optimized at the UB3LYP/6-311G** (in kcal/mol).

d Basis set superposition error (BSSE) calculated with following the counterpoise method (in kcal/mol).

f The MP2 energy at the basis set limit was estimated by Feller’s method22. 







