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Table S1 Y/X (Y = M06-2X, CCSD(T), X = 6-311+G(2df,2p), def2-TZVP) calculated energy barrier(ΔEa#, ΔGa#) for the addition reactions of carbonyl oxides with HHPs based on the optimized geometries at the M06-2X/6-311+G(2df,2p) level of theory (kcal·mol-1)
	Reactions
	CCSD(T)/6-311+G(2df,2p)
	M06-2X/def2-TZVP

	
	ΔEa#
	ΔGa#
	ΔEa#
	ΔGa#

	R1a
	9.4
	10.1
	8.0
	8.8

	R1b
	13.0
	13.3
	11.9
	12.2

	R1c
	8.1
	9.2
	6.9
	7.9

	R1d
	8.6
	10.2
	7.0
	8.7

	R3a
	6.6
	7.1
	5.8
	6.2

	R3b
	8.4
	9.7
	7.3
	8.8

	R3c
	6.5
	7.3
	5.8
	6.6

	R3d
	8.4
	9.7
	7.3
	8.6

	R5a
	12.3
	13.2
	11.5
	12.5

	R5b
	11.0
	12.4
	10.6
	12.0

	R5c
	12.0
	13.2
	11.3
	12.5

	R5d
	12.4
	13.8
	11.4
	13.0
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[bookmark: OLE_LINK28]Figure S1. PES (ΔG and ΔE (italic)) for the reaction of CH2OO with HO-CH2OO-H (Pb1) calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory 
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Figure S2 PES (ΔG and ΔE (italic)) for the reaction of HO-C(CH3)HOO-H with anti-(a) and syn-CH3CHOO(b) calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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Figure S3 PES (ΔG and ΔE (italic)) for the reaction of (CH3)2COO with HO-C(CH3)2OO-H (Pb3) calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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Figure S4. Optimized geometries of all stationary points in the reaction of 2CH2OO with HO-CH2OO-H
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[image: ]Figure S5. Optimized geometries of all stationary points in the reaction of 2anti-CH3CHOO with HO-CH(CH3)OO-H(Pa2 and Pb2)
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[image: ]Figure S6. Optimized geometries of all stationary points in the reaction of 2syn-CH3CHOO with HO-CH(CH3)OO-H(Pa2' and Pb2')
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[image: ]Figure S7. Optimized geometries of all stationary points in the reaction of (CH3)2COO with HO-C(CH3)2OO-H
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Figure S8. PES (ΔG and ΔE (italic)) of distinct SCI reactions with HO-CH(CH3)OO-H(Pa2) calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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Figure S9. PES (ΔG and ΔE (italic)) of distinct SCI reactions with HO-CH(CH3)OO-H(Pa2') calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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Figure S10. PES (ΔG and ΔE (italic)) of distinct SCI reactions with HO-C(CH3)2OO-H calculated at the M06-2X/def2-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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