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Table S1: Properties for solvation of anions in aqueous solution

   H2O   

HÁ DGo(bas) Ref. DGsolv(HA) Ref. pKa(HA) Ref. DGsolv(A-)

HF 365.8 1 -7.57 1 3.18 1 -117.5

HCl 328.1 1 -2.2 1 -6.1 1 -87.1

HBr 318.3 1 -3.4 1 -8 1 -81.1

HI 309.2 1 -2.4 1 -9 1 -72.4

HOCl 349.2 1 -5.74 1 7.54 1 -93.1

HOBr 347.1 1 -4.58 1 8.60 1 -88.4

HOI 347.4 1 -4 1 11.64 1 -84.0

HCN 343.7 2 -3.21 1 9.22 1 -82.8

HN3 337.9 1 -3.25 1 4.70 1 -83.2

HNO2 333.7 2  

HNO3 317.8 3  

H2O 384.1 1 -6.32 1 15.74 1 -117.4

H2O2 368.6 1 -8.59 1 11.65 1 -109.8

MeOH 375.2 1 -5.10 1 15.50 1 -107.6

EtOH 371.7 1 -5.05 1 15.9 1 -103.6

i-PrOH 368.5 1 -4.80 4 17.10 4 -98.5

t-BuOH 367.7 1 -4.50 4 19.20 4 -94.5

PhOH 340.8 3 -6.62 1 9.99 1 -82.3



p-NO2-C6H4OH 320.9 3 -10.6 4 7.1 4 -70.3

HCOOH 338.3 1 -6.99 1 3.75 1 -88.7

CH3COOH 341.1 1 -6.70 1 4.76 1 -89.8

PhCOOH 333.1 1 -7.87 1 4.20 1 -83.7

CH3SO3H 315.0 1 -19.10 1 -1.2 1 -84.2

CH3NO2 349.7 1 -4.15 1 10.21 1 -88.4

CH3CHO 359.0 1 -3.50 1 16.73 1 -88.2

CH3C(=O)CH3 361.9 1 -3.85 1 19.16 1 -88.1

PhCOCH3 354.5 1 -4.58 1 18.24 1 -82.7

CH3COOEt 362.2 1 -3.10 1 25.60 1 -78.9

H2S 344.8 1 -0.44 1 7.05 1 -84.1

CH3SH 350.6 1 -1.24 1 10.33 1 -86.2

PhSH 333.8 1 -2.55 1 6.62 1 -75.8

CH3SOCH3 366.4 1 -9.8 4 33 4 -79.7

PH3 361.2 1 0.96 1 27 1 -71.9

NH3 396.9 1 -4.31 1 33 1 -104.7

PhNH2 359.1 1 -5.49 1 27 1 -76.3

HCONH2 352.8 1 - - 1  

CH3CONH2 355.0 1 -9.71 1 15.1 1 -92.6

CH3CN 365.2 1 -3.89 1 28.9 1 -78.2

CH3CH2CN 367.9 1 -3.85 1 30.9 1 -78.1



HCCH 369.7 1 -0.01 1 21.7 1 -88.6

PhCH3 373.7 1 - - 1  

Table S2: Properties for solvation of anions in acetonitrile solution

   ACN   

HA Go(bas) Ref. Gsolv(HA) Ref. pKa(HA) Ref. Gsolv(A-)

HF 365.8 1  

HCl 328.1 1  

HBr 318.3 1  

HI 309.2 1  

HOCl 349.2 1  

HOBr 347.1 1  

HOI 347.4 1  

HCN 343.7 2  

HN3 337.9 1  

HNO2 333.7 2  

HNO3 317.8 3 -5.7 2 8.9 2 -60.1



H2O 384.1 1

H2O2 368.6 1

MeOH 375.2 1

EtOH 371.7 1

i-PrOH 368.5 1

t-BuOH 367.7 1

PhOH 340.8 3 -7.5 2 27.2 6 -59.9

p-NO2-C6H4OH 320.9 3 -11.6 7 20.7 6 -53.0

HCOOH 338.3 1

CH3COOH 341.1 1 -6.5 2 23.51 5 -64.2

PhCOOH 333.1 1 -9.4 2 21.51 5 -61.9

CH3SO3H 315.0 1  

Table S3: Properties for solvation of anions in DMSO solution

HA Go(bas) Ref. Gsolv(HA) Ref. pKa(HA) Ref. Gsolv(A-)

HF 365.8 1 -5.89 1 15 1 -92.0

HCl 328.1 1

HBr 318.3 1

HI 309.2 1



HOCl 349.2 1

HOBr 347.1 1

HOI 347.4 1

HCN 343.7 2 -3.15 1 12.9 1 -70.0

HN3 337.9 1 -7.05 1 7.9 1 -75.0

HNO2 333.7 2 -4.2 2 7.5 2 -68.5

HNO3 317.8 3

H2O 384.1 1 -6.3 1 31.4 1 -88.4

H2O2 368.6 1

MeOH 375.2 1 -5.08 1 29.0 1 -81.5

EtOH 371.7 1 -5.19 1 29.8 1 -77.0

i-PrOH 368.5 1 -5.12 1 30.3 1 -73.1

t-BuOH 367.7 1 -4.27 1 32.2 1 -68.8

PhOH 340.8 3 -7.56 1 18.0 1 -64.6

p-NO2-C6H4OH 320.9 3 -10.2 7 11.3 6 -56.4

HCOOH 338.3 1

CH3COOH 341.1 1 -6.99 1 12.3 1 -72.1

PhCOOH 333.1 1 -10.30 2 11.0 2 -69.2

CH3SO3H 315.0 1 -11.76 1 1.6 1 -65.4

CH3NO2 349.7 1 -4.24 1 17.2 1 -71.3

CH3CHO 359.0 1



CH3C(=O)CH3 361.9 1 -3.76 1 26.5 1 -70.3

PhCOCH3 354.5 1

CH3COOEt 362.2 1

H2S 344.8 1

CH3SH 350.6 1

PhSH 333.8 1 -3.73 1 10.3 1 -64.3

CH3SOCH3 366.4 1 -7.68 1 35.1 1 -67.0

PH3 361.2 1

NH3 396.9 1 -1.96 1 41 1 -83.7

PhNH2 359.1 1 -6.50 1 30.6 1 -64.7

HCONH2 352.8 1 -6.73 1 23.5 1 -68.3

CH3CONH2 355.0 1 -7.63 1 25.5 1 -68.6

CH3CN 365.2 1 -3.30 1 31.3 1 -66.6

CH3CH2CN 367.9 1

HCCH 369.7 1

PhCH3 373.7 1 -4.42 1 43 1 -60.3



Table S4: Properties for solvation of cations in aqueous solution

   H2O   

BH+ DGo(bas) Ref. DGsolv(B) Ref. pKa(BH+) Ref. DGsolv(BH+)

H3O+ 157.7 1 -6.32 1 -1.74 1 -97.8

CH3OH2+ 173.2 1 -5.10 1 -2.05 1 -80.6

CH3CH2OH2+ 178.0 1 -5.05 1 -1.94 1 -75.9

(CH3)2OH+ 182.7 1 -1.90 1 -2.48 1 -67.3

(CH3CH2)2OH+ 191.0 1 -1.75 1 -2.39 1 -59.0

(CH3)2C=OH+ 186.9 1 -3.85 1 -3.06 1 -64.3

(PhCOCH3)H+ 198.2 1 -4.58 1 -3.87 1 -52.6

(CH3COOEt)H+ 192.3 1 -3.10 1 -4.61 1 -56.0

(CH3)2SH+ 191.5 1 -1.54 1 -6.99 1 -52.0

(CH3SOCH3)H+ 204.0 1 -10.30 1 -1.54 1 -55.7

NH4+ 195.7 1 -4.31 1 9.25 1 -72.7

CH3NH3+ 206.6 1 -4.57 1 10.66 1 -64.0

(CH3)2NH2+ 214.3 1 -4.28 1 10.73 1 -56.1

(CH3)3NH+ 219.4 1 -3.23 1 9.80 1 -48.7

EtNH3+ 210.0 1 -4.51 1 10.65 1 -60.5

(Et)2NH2+ 219.7 1 -4.08 1 10.84 1 -50.7

(Et)3NH+ 227.0 1 -3.04 1 10.75 1 -42.2

PrNH3+ 211.3 1 -4.40 1 10.54 1 -59.0



nBuNH3+ 211.9 1 -4.30 1 10.66 1 -58.5

PhNH3+ 203.3 1 -5.49 1 4.87 1 -60.3

pyridineH+ 214.7 1 -4.69 1 5.23 1 -48.6

(HCONH2)H+ 189.1 1 -9.61 1 -1.47 1 -70.0

(CH3CONH2)H+ 199.0 1 -9.71 1 -0.66 1 -61.3

Table S5: Properties for solvation of cations in acetonitrile solution

   ACN   

BH+ Go(bas) Ref. Gsolv(B) Ref. pKa(BH+) Ref. Gsolv(BH+)

H3O+ 157.7 1    

CH3OH2+ 173.2 1    

CH3CH2OH2+ 178.0 1    

(CH3)2OH+ 182.7 1    

(CH3CH2)2OH+ 191.0 1    

(CH3)2C=OH+ 186.9 1    

(PhCOCH3)H+ 198.2 1    

(CH3COOEt)H+ 192.3 1    

(CH3)2SH+ 191.5 1    

(CH3SOCH3)H+ 204.0 1    



NH4+ 195.7 1 -4.50 2 16.5 2 -82.6

CH3NH3+ 206.6 1 -3.42 7 18.4 8 -73.2

(CH3)2NH2+ 214.3 1    

(CH3)3NH+ 219.4 1    

EtNH3+ 210.0 1    

(Et)2NH2+ 219.7 1    

(Et)3NH+ 227.0 1 -3.55 7 18.50 8 -53.1

PrNH3+ 211.3 1    

nBuNH3+ 211.9 1    

PhNH3+ 203.3 1 -7.30 2 10.60 8 -69.8

pyridineH+ 214.7 1 -6.10 2 12.30 2 -59.5

(HCONH2)H+ 189.1 1    

(CH3CONH2)H+ 199.0 1    

Table S6: Properties for solvation of cations in DMSO solution

   DMSO   

BH+ Go(bas) Ref. Gsolv(B) Ref. pKa(BH+) Ref. Gsolv(BH+)

H3O+ 157.7 1    

CH3OH2+ 173.2 1    



CH3CH2OH2+ 178.0 1    

(CH3)2OH+ 182.7 1    

(CH3CH2)2OH+ 191.0 1    

(CH3)2C=OH+ 186.9 1    

(PhCOCH3)H+ 198.2 1    

(CH3COOEt)H+ 192.3 1    

(CH3)2SH+ 191.5 1    

(CH3SOCH3)H+ 204.0 1    

NH4+ 195.7 1 -4.3 2 10.5 1 -82.1

CH3NH3+ 206.6 1 -3.6 2 11.0 2 -71.2

(CH3)2NH2+ 214.3 1    

(CH3)3NH+ 219.4 1    

EtNH3+ 210.0 1    

(Et)2NH2+ 219.7 1    

(Et)3NH+ 227.0 1 -2.06 1 9.07 1 -46.6

PrNH3+ 211.3 1    

nBuNH3+ 211.9 1 -3.37 1 11.12 1 -65.8

PhNH3+ 203.3 1 -6.50 1 3.82 1 -67.6

pyridineH+ 214.7 1 -4.32 1 3.40 2 -53.5

(HCONH2)H+ 189.1 1    

(CH3CONH2)H+ 199.0 1    



References:

1 - Pliego Jr, J. R.; Riveros, J. M., Gibbs energy of solvation of organic ions in aqueous and dimethyl sulfoxide solutions. Phys. Chem. Chem. Phys. 2002, 4, 

1622-1627.

2 - Kelly, C. P.; Cramer, C. J.; Truhlar, D. G., Single-ion solvation free energies and the normal hydrogen electrode potential in methanol, acetonitrile, and 

dimethyl sulfoxide. J. Phys. Chem. B 2007, 111, 408-422.

3 - Pliego, J. R.; Miguel, E. L. M., Absolute Single-Ion Solvation Free Energy Scale in Methanol Determined by the Lithium Cluster-Continuum Approach. J. 

Phys. Chem. B 2013, 117, 5129-5135.

4 - Kelly, C. P.; Cramer, C. J.; Truhlar, D. G., Aqueous Solvation Free Energies of Ions and Ion-Water Clusters Based on an Accurate Value for the Absolute 

Aqueous Solvation Free Energy of the Proton. J. Phys. Chem. B 2006, 110  16066-16081

5 - Kutt, A.; Leito, I.; Kaljurand, I.; Soovali, L.; Vlasov, V. M.; Yagupolskii, L. M.; Koppel, I. A., A comprehensive self-consistent spectrophotometric acidity 

scale of neutral Bronsted acids in acetonitrile. J Org Chem 2006, 71, 2829-2838.

6 -  Izutsu, K., Electrochemistry in Nonaqueous Solutions. second ed.; Wiley-VCH: 2009.

7 - This work: SMD/X3LYP/6-31G*//MM2

8 - Li, J.-N.; Fu, Y.; Liu, L.; Guo, Q.-X., First-principle predictions of basicity of organic amines and phosphines in acetonitrile. Tetrahedron 2006, 62, 11801-

11813.


