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Table S1  The optimized transition state geometrical parameters and AIM results of the double proton transfer reaction in the pyruvic acid dimer in the field orientations parallel to the x- and y-axes, surface electrostatic potentials (
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, kcal/mol) of H4 atom and their statistical quantities (
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, kcal/mol) in the absence and presence of fields of varying strengths and directions (x- and y-directions) at the M06-2X/6-311++G** (in blank) and M06-2X/aug-cc-pVTZ (in bold) levels.

	Field(a.u.) 
	RH4∙∙∙O5 (Ǻ)
	ρH4∙∙∙O5(a.u.)
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	No field
	1.6421
	0.1408
	40.8
	–22.1
	280.8
	74.05

	
	1.6404
	0.1499
	37.0
	–19.6
	257.7
	65.35

	–0.0100 (x)
	1.6764
	0.1148
	48.1
	–26.1
	325.3
	75.85

	
	1.6761
	0.1252
	43.9
	–17.6
	310.2
	69.65

	–0.0080 (x)
	1.6693
	0.1199
	42.5
	–17.1
	309.4
	82.55

	
	1.672
	0.1327
	39.9
	–13.3
	291.1
	70.95

	–0.0060 (x)
	1.6616
	0.1253
	41.2
	–24.7
	300.5
	80.45

	
	1.6612
	0.1342
	38.1
	–17.9
	278.3
	73.35

	–0.0040 (x)
	1.6558
	0.1309
	40.1
	–23.0
	289.6
	78.05

	
	1.6544
	0.1408
	37.5
	–20.6
	266.2
	70.35

	–0.0020 (x)
	1.6481
	0.1353
	41.0
	–22.6
	284.9
	75.45

	
	1.6471
	0.1446
	37.2
	–19.8
	260.0
	68.25

	+0.0020 (x)
	1.6362
	0.1453
	41.1
	–22.7
	281.2
	72.75

	
	1.6331
	0.1543
	37.4
	–20.4
	259.7
	63.85

	+0.0040 (x)
	1.6341
	0.1491
	41.5
	–22.1
	274.9
	71.05

	
	1.6249
	0.1602
	40.1
	–18.6
	256.1
	62.35

	+0.0060 (x)
	1.6252
	0.1542
	43.9
	–21.4
	277.5
	67.55

	
	1.6160
	0.1643
	42.4
	–19.1
	257.8
	58.05

	+0.0080 (x)
	1.6159
	0.1613
	39.6
	–23.3
	284.7
	63.75

	
	1.6110
	0.1718
	40.3
	–21.6
	253.2
	55.25

	+0.0100 (x)
	1.6057
	0.1642
	52.4
	–18.8
	270.5
	58.15

	
	1.6051
	0.1751
	37.6
	–16.3
	246.2
	53.05

	–0.0100 (y)
	1.6576
	0.1274
	45.7
	–20.7
	264.1
	64.55

	
	1.6648
	0.1361
	41.1
	–15.2
	248.9
	51.35

	–0.0080 (y)
	1.6551
	0.1313
	43.6
	–19.3
	262.5
	67.65

	
	1.6579
	0.1393
	38.0
	–17.6
	250.8
	57.55

	–0.0060 (y)
	1.6516
	0.1333
	40.8
	–19.8
	267.8
	71.05

	
	1.6534
	0.1423
	36.1
	–18.5
	252.9
	59.45

	–0.0040 (y)
	1.6481
	0.1361
	36.0
	–21.6
	272.3
	71.65

	
	1.6459
	0.1471
	30.1
	–19.7
	256.1
	61.95

	–0.0020 (y)
	1.644
	0.1375
	40.5
	–20.0
	274.9
	73.55

	
	1.6421
	0.1484
	34.3
	–17.9
	257.4
	63.85

	+0.0020 (y)
	1.6398
	0.1425
	41.0
	–23.1
	281.4
	75.55

	
	1.638
	0.1522
	37.8
	–20.3
	261.1
	67.85

	+0.0040 (y)
	1.6352
	0.1443
	41.5
	–24.6
	283.9
	78.05

	
	1.6342
	0.1545
	40.2
	–20.8
	261.1
	70.45

	+0.0060 (y)
	1.6299
	0.1465
	42.6
	–26.0
	289.2
	80.35

	
	1.6282
	0.1568
	43.3
	–23.9
	266.4
	71.65

	+0.0080 (y)
	1.6252
	0.1483
	45.8
	–27.9
	286.1
	85.55

	
	1.6261
	0.1597
	45.6
	–23.1
	270.5
	76.25

	+0.0100 (y)
	1.6191
	0.1506
	41.3
	–30.3
	292.3
	91.35

	
	1.6242
	0.1626
	35.1
	–25.1
	279.1
	78.95
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