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Supporting information

Table S1  Infrared spectral data of some 2-substituted benzoic acids
	
	Substituent
	
	((C=O) 

monomer a
	((C=O) 

calc. a
	((C=O)

 dimer
	((O(H)

free
	((O(H)

bonded
	((COH)  ((C(O)

      monomer

	1
	H
	
	  1742.5
	
	1695.8
	3540
	
	1350
	1172

	5
	CF3
	5f
	  1749.7 (56)
	1789 (64)
	1715.1
	3525
	
	1352
	1169

	
	
	5e
	  1764.1 (44)
	1808 (36)
	
	
	
	
	

	6
	CN
	6c
	  1745.2 (63)
	1755 (60)
	1708.4
	3525
	
	1352
	1190

	
	
	6b
	  1756.9 (37)
	1781 (40)
	
	
	
	
	1184

	7
	N(CH3)2
	
	  1729
	
	1682sh
	
	~2625vbr
	
	1183

	8
	NO2
	8e
	  1741.4 b (8)
	1803 (80)
	1715.1
	3521
	
	1352
	1184

	
	
	8f
	  1759.7 b (92)
	1808 (20)
	
	
	
	
	

	9
	OCH3
	
	  1750
	
	
	3532c
	  3367br
	1380?
	1184

	
	
	
	  1767sh
	
	
	
	
	
	

	10
	F
	10c
	  1738.3 (66)
	1774 (76)
	1694.0
	3531
	
	1356
	1190

	
	
	10b
	  1755.2 (34)
	1797 (24)
	1707.4
	
	
	1342
	1186

	11
	Cl
	11f
	  1736.9 (42)
	1774 (43)
	1705.7
	3530
	
	1356
	

	
	
	11e
	  1754.9 (58)
	1797 (57)
	
	
	
	1341
	1182


a Relative integrated absorption intensities in parentheses. b Assignment of bands based on the calculated relative wavelengths could be possibly reversed to match the calculated intensities. The experimental relative intensities are less accurate than in other cases, the residual RMS error is three times greater. c Population of this non bonded conformer was estimated to less than 4% according to a comparison with isomeric 4-methoxybenzoic acid).

Table S2  DFT energies and some geometrical parameters of 2-substituted benzoic acids and of their anions a 

	No
	Substituent
	conformer
	(  

deg
	((X)

deg
	X…H 

   Å
	Car(C(O)

     Å
	C1(C2 

    Å
	CC1C2

     deg
	C1C2X

     deg
	    E(DFT)

       a. u.b
	population

      %

	1
	H
	1a
	0
	
	2.02
	1.500
	
	
	
	-420.9372869
	      0.00

	
	
	1b
	0
	
	
	1.486
	1.400
	
	
	-420.9481520
	  100

	
	
	anion
	0
	
	
	1.554
	
	
	
	-420.3966980

	

	2
	2-CH3
	2d
	139
	
	2.17
	1.503
	1.410
	124.1
	123.5
	-460.2608910
	      0.00

	
	
	2b
	0
	
	
	1.487
	1.416
	121.0
	124.0
	-460.2724772
	    86 c

	
	
	2c
	180
	
	
	1.492
	1.416
	125.7
	124.9
	-460.2707855
	    14 c

	
	
	anion
	31
	
	
	1.554
	1.412
	123.8
	122.4
	-459.7198072
	

	3
	2-C(CH3)3
	3d
	112
	
	2.13
	1.508
	1.415
	126.1
	124.9
	-578.2206732
	      0.01

	
	
	3e
	47
	
	
	1.497
	1.420
	125.2
	124.9
	-578.2291016
	    88

	
	
	3f
	126
	
	
	1.500
	1.417
	127.2
	125.0
	-578.2272588
	    12

	
	
	anion
	68
	
	
	1.548
	1.418
	126.6
	123.0
	-577.6833188
	

	4
	2-CH2Cl
	4d
	138
	-92
	2.34
	1.508
	1.410
	124.8
	123.3
	-919.8843539
	      0.04

	
	
	4e
	18
	-86
	
	1.493
	1.413
	121.9
	124.0
	-919.8916339
	    81

	
	
	4f
	160
	101
	
	1.496
	1.413
	126.0
	124.9
	-919.8902720
	    19

	
	
	anion
	0
	180
	
	1.555
	1.416
	123.7
	119.3
	-919.3509238
	

	5
	2-CF3
	5d
	136
	
	2.01
	1.516
	1.409
	126.8
	122.0
	-758.0782377
	      0.2

	
	
	5e
	32
	
	
	1.498
	1.410
	123.0
	123.1
	-758.0837662
	    35.8

	
	
	5f
	142
	
	
	1.500
	1.408
	125.9
	123.1
	-758.0843149
	    64.1

	
	
	anion
	60
	
	
	1.550
	1.406
	125.8
	122.0
	-757.5439786
	

	6
	2-CN
	6a
	177
	
	2.25
	1.520
	1.414
	127.0
	122.6
	-513.1986234
	      0.00

	
	
	6b
	0
	
	
	1.491
	1.412
	120.4
	124.0
	-513.2050445
	    40

	
	
	6c
	178
	
	
	1.496
	1.413
	125.2
	124.8
	-513.2054386
	    60

	
	
	anion
	0
	
	
	1.555
	1.406
	122.5
	124.1
	-512.6688249
	

	7
	N(CH3)2
	7a
	180
	65
	1.68
	1.519
	1.407
	124.8
	119.7
	-554.9470271
	  48.6

	
	
	7e
	19
	38
	
	1.480
	1.429
	122.4
	123.0
	-554.9421894
	    0.3

	
	
	7f
	158
	45
	
	1.487
	1.425
	125.9
	122.6
	-554.9406418
	    0.06

	
	
	7g
	180
	
	1.68
	1.519
	1.407
	124.8
	119.7
	-554.9470743-
	  51.1

	
	
	7h
	13
	
	
	1.572
	1.400
	127.6
	124.3
	-554.8983635
	    0

	
	
	anion
	80
	59 
	
	1.546
	1.416
	124.4
	120.3
	-554.3886223
	

	8
	2-NO2
	8d
	146
	41
	1.71
	1.531
	1.408
	130.4
	124.1
	-625.4911944
	      0.3

	
	
	8e
	36
	44
	
	1.497
	1.399
	122.1
	121.1
	-625.4951158
	    20

	
	
	8f
	140
	143
	
	1.500
	1.399
	125.0
	121.0
	-625.4964011
	    79

	
	
	anion
	24
	65
	
	1.559
	1.399
	124.0
	121.8
	-624.9604647

	

	9
	2-OCH3
	9a
	180
	0
	1.75
	1.511
	1.412
	125.7
	117.2
	-535.5000039
	    94

	
	
	9b
	4
	0
	
	1.486
	1.419
	121.7
	118.0
	-535.4965642
	      2

	
	
	9c
	179
	0
	
	1.491
	1.418
	126.2
	118.4
	-535.4969231
	      4

	
	
	9e
	160
	-135
	
	1.483
	1.415
	123.0
	126.4
	-535.4931461
	      0.07

	
	
	9f
	20
	125
	
	1.488
	1.412
	126.3
	125.4
	-535.4914606
	      0.01

	
	
	anion ap
	89
	180
	
	1.546
	1.407
	122.3
	115.8
	-534.9405008
	      0.2

	
	
	anion sp
	53
	-156
	
	1.551
	1.408
	126.3
	126.2
	-534.9464662
	    99.8

	10
	2-F
	10a
	180
	
	1.84  
	1.509
	1.395
	126.3
	119.6
	-520.2070448
	      3

	
	
	10b
	0
	
	
	1.487
	1.403
	121.6
	120.8
	-520.2088754
	     23

	
	
	10c
	180
	
	
	1.491
	1.400
	125.9
	121.1
	-520.2099574
	    73

	
	
	anion
	59
	
	
	1.552
	1.392
	124.2
	119.9
	-519.6615214
	

	11
	2-Cl
	11d
	172
	
	2.12
	1.531
	1.408
	129.0
	123.0
	-880.5560483
	      0.6

	
	
	11e
	20
	
	
	1.497
	1.399
	123.0
	122.9
	-880.5602961
	    57

	
	
	11f
	157
	
	
	1.500
	1.399
	127.1
	123.3
	-880.5600225
	    43

	
	
	anion
	73
	
	
	1.559
	1.394
	124.8
	120.2
	-880.0157395
	


a Calculated at the B3LYP/6-311+G(d,p ) level. b The minimum-energy conformation of each species is printed in bold.

 c At the B3LYP/6-311+G(3df,2pd)//RHF/6-31+G(d,p) level we calculated 87% and 13%, respectively, ref. 6c.

Table S3.  DFT energies of twisted conformations of 4-substituted benzoic acids and their anions

	Substituent
	
	(
	E(DFT)
	(Ea

	
	
	(°)
	a. u.
	kJ mol-1

	4-CH3
	anion
	31
	(459.7212995
	  4.7

	4-C(CH3)3
	acid
	47
	(578.2395673
	14.1

	
	anion
	68
	(577.6862763
	15.0

	4-CH2Cl
	acid
	18
	(919.8961696
	  2.1

	4-CF3
	acid
	38
	-758.0923128
	  8.2

	
	anion
	60
	(757.5534858
	11.0

	4-NO2
	acid
	40
	(625.5046941
	  9.3

	
	anion
	24
	(624.9769260
	  1.6

	4-N(CH3)2
	anion
	80b
	(554.3873992
	21.8

	4-OCH3
	anion
	53
	(534.9471113
	13.1

	4-F
	anion
	59
	(519.6651970
	14.6

	4-Cl
	acid
	20
	(880.5696392
	  2.5

	
	anion
	73
	(880.0202443
	16.8


a Energy difference relative to the not rotated planar structure (ref 17b). b The dimethylamino group rotated by 69°.
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