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1. Newly Developed Model Parameters: GAFF/IPolQ-Mod+LJ-Fit 

 

Table 1. Optimized GAFF parameters (GAFF/IPolQ-Mod+LJ-Fit). In the first two columns, the atom types with corresponding 
description is given. Columns 3 and 4 mark the Lennard-Jones parameters σii and εii. The last four columns represent the interaction 
parameters ζij and ξij given in Eq. (4) and Eq. (3) of our main paper for the interactions between atom type i and the oxygen atoms OW 
and OWT4 for water models TIP3P and TIP4P/2005 respectively. 

Atom type Description 
σii  

in nm 
εii  

in kJ/mol 
ζi,OW ξi,OW ζi,OWT4 ξi,OWT4 

br any bromine 0.356721 1.596301 0.1261 0.0581 0.1058 0.0848 

c sp2 carbon in C=O 0.275839 0.334737 0.1141 -0.2467 0.0268 0.4639 

c1 (cg) sp1 carbon (in conjugated ring systems) 0.306201 0.813913 0.1745 -0.1565 0.1725 -0.1189 

c2 sp2 carbon, aliphatic 0.357044 0.379395 0.0253 0.0008 0.0227 0.0283 

c3 sp3 carbon in alkyl chain 0.346384 0.485194 -0.0097 0.0202 -0.0097 0.0199 

c3E sp3 carbon at the end of an alkyl chain 0.360893 0.488399 0.0000 0.0000 0.0000 0.0312 

c3R sp3 carbon in ring structures 0.339967 0.457730 0.0000 0.0504 0.0000 0.0500 

ca (cc / cd / ce) sp2 carbon, aromatic / conjugated 0.348013 0.385153 0.0000 -0.1025 0.0159 -0.0802 

cl any chlorine 0.342743 1.039924 0.1201 0.1555 0.0662 0.1634 

f any fluorine 0.322286 0.252515 -0.0333 -0.1380 -0.0748 -0.1543 

i any iodine 0.383086 2.092000 0.0435 0.1153 0.0891 0.1023 

n sp2 nitrogen in amides 0.304895 0.753957 0.0720 1.4476 0.0288 1.3311 

n1 sp1 nitrogen 0.347100 0.604588 0.1896 0.5836 0.1683 0.6384 

na sp2 nitrogen with 3 subst. 0.360871 0.569024 -0.0531 0.1739 -0.0530 0.1739 

nb (n2) aromatic nitrogen / sp2 nitrogen with 2 subst. 0.337649 0.465545 -0.0428 0.4359 -0.0194 0.3597 

nh (n3) amine nitrogen / sp3 nitrogen with 3 subst. 0.359321 0.810859 -0.0034 0.8954 -0.0068 0.5959 

o sp2 oxygen in C=O 0.327493 0.969942 0.0191 0.0422 0.0429 0.0184 

oh sp3 oxygen in hydroxyl groups of alcohols 0.328770 0.913671 0.0000 0.6500 0.0000 0.4500 

ohP sp3 oxygen in hydroxyl groups of phenols 0.306647 0.880314 0.0000 1.1000 0.0000 0.9000 

os sp3 oxygen in ethers 0.270445 0.289945 -0.0095 0.5336 0.0271 0.0542 

osE sp3 oxygen in esters 0.255001 0.497896 0.1573 -0.1461 0.2787 -0.3662 
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2. Simulation Results 

2.1. Refitting Data Set: Solvation Free Energies 

 
Table 2: Simulation results for solvation free energies ΔGsolv in kJ/mol from the refitting data set. The first two columns mark the solute 
and solvent compounds, followed by the temperature T in K and the source for the experimental reference data. This is ensued by 
simulation results for the model parameter sets, whereas statistical uncertainties are given in brackets. 

 

Solute Solvent T Source 
GAFF/RESP GAFF/IPolQ-Mod GAFF/IPolQ-Mod+LJ-Fit 
ΔGsolv δΔGsolv ΔGsolv δΔGsolv ΔGsolv δΔGsolv 

1,1,1-Trichlorethan cyclohexane 298.00 [1] -17.57 (0.10) -17.61 (0.10) -19.08 (0.10) 
1,1,2-trichloroethane TIP3P 298.00 [1] -1.49 (0.09) -2.95 (0.14) -8.14 (0.14) 
1,1,2-trichloroethane TIP4P/2005 298.00 [1] -0.50 (0.13) -1.76 (0.14) -7.59 (0.14) 
1,4-dioxane acetonitrile 298.00 [1] -28.02 (0.12) -27.44 (0.12) -22.39 (0.12) 
1,4-dioxane benzonitrile 298.00 [1] -26.73 (0.06) -27.03 (0.44) -20.94 (0.44) 
1,4-dioxane fluorobenzene 298.00 [1] -24.79 (0.12) -25.60 (0.10) -20.79 (0.10) 
1-benzylimidazole TIP3P 298.15 [2,3] -33.96 (0.17) -44.32 (0.11) -42.81 (0.11) 
1-benzylimidazole TIP4P/2005 298.15 [2,3] -34.38 (0.22) -46.01 (0.14) -41.24 (0.14) 
1-bromo-4-methylbenzene TIP3P 298.00 [1] -2.79 (0.08) -5.26 (0.25) -4.07 (0.25) 
1-bromo-4-methylbenzene TIP4P/2005 298.00 [1] -0.92 (0.12) -3.91 (0.10) -4.77 (0.10) 
1-bromobutane TIP3P 298.00 [1] 0.60 (0.05) -2.04 (0.10) -2.61 (0.10) 
1-bromobutane TIP4P/2005 298.00 [1] 2.05 (0.21) -0.83 (0.12) -3.04 (0.12) 
1-chloro-2-methylbenzene TIP3P 298.00 [1] -0.75 (0.06) -2.69 (0.13) -2.41 (0.13) 
1-chloro-2-methylbenzene TIP4P/2005 298.00 [1] 1.28 (0.12) -0.84 (0.13) -2.92 (0.12) 
1-chloropropane TIP3P 298.00 [1] 0.70 (0.08) -1.32 (0.08) -2.44 (0.08) 
1-chloropropane TIP4P/2005 298.00 [1] 1.86 (0.16) 0.04 (0.10) -5.12 (0.10) 
1H-imidazole TIP3P 298.00 [1] -33.97 (0.04) -41.67 (0.10) -43.47 (0.10) 
1H-imidazole TIP4P/2005 298.00 [1] -34.26 (0.10) -43.06 (0.15) -42.28 (0.15) 
1H-pyrrole trichloromethane 298.00 [1] -23.48 (0.13) -25.89 (0.06) -25.46 (0.06) 
1H-pyrrole cyclohexane 298.00 [1] -13.71 (0.02) -13.66 (0.13) -15.94 (0.13) 
1H-pyrrole octan-1-ol 298.00 [1] -20.90 (0.43) -22.47 (0.36) -20.79 (0.36) 
1H-pyrrole TIP3P 298.15 [2,3] -21.75 (0.04) -24.25 (0.13) -21.88 (0.13) 
1H-pyrrole TIP4P/2005 298.15 [2,3] -22.57 (0.14) -25.36 (0.08) -22.22 (0.08) 
1-methoxypropane TIP3P 298.00 [1] -1.97 (0.08) -2.80 (0.11) -6.64 (0.11) 
1-methoxypropane TIP4P/2005 298.00 [1] -2.34 (0.08) -3.02 (0.11) -7.48 (0.11) 
1-methylpyrrole TIP3P 298.15 [2,3] -13.13 (0.04) -16.86 (0.10) -13.76 (0.10) 
1-methylpyrrole TIP4P/2005 298.15 [2,3] -14.05 (0.07) -18.22 (0.07) -13.80 (0.07) 
1-phenylethan-1-one TIP3P 298.00 [1] -18.49 (0.18) -26.20 (0.10) -17.24 (0.10) 
1-phenylethan-1-one TIP4P/2005 298.00 [1] -18.12 (0.21) -26.84 (0.21) -17.73 (0.21) 
2,2,2-trifluoroethan-1-ol trichloromethane 298.00 [1] -15.93 (0.10) -16.55 (0.05) -18.12 (0.05) 
2,2,2-trifluoroethan-1-ol TIP3P 298.00 [1] -20.48 (0.09) -22.02 (0.07) -19.07 (0.07) 
2,2,2-trifluoroethanol TIP4P/2005 298.00 [1] -18.64 (0.06) -20.09 (0.09) -19.86 (0.09) 
2,4-dimethylpyridine TIP3P 298.00 [1] -11.81 (0.09) -18.08 (0.12) -21.05 (0.11) 
2,4-dimethylpyridine TIP4P/2005 298.00 [1] -12.60 (0.09) -19.63 (0.24) -21.35 (0.24) 
2-butan-2-one fluorobenzene 298.00 [1] -18.56 (0.09) -21.43 (0.12) -20.50 (0.12) 
2-chlorobutane TIP3P 298.00 [1] 2.09 (0.13) 0.28 (0.05) -1.24 (0.05) 
2-chlorobutane TIP4P/2005 298.00 [1] 3.55 (0.16) 1.92 (0.08) -3.29 (0.08) 
2-fluorophenol TIP3P 298.15 [2,3] -17.43 (0.26) -17.87 (0.13) -19.28 (0.13) 
2-fluorophenol TIP4P/2005 298.15 [2,3] -15.08 (0.07) -15.63 (0.17) -20.42 (0.17) 
2-iodopropane TIP3P 298.00 [1]   -0.04 (0.09) -3.76 (0.09) 
2-iodopropane TIP4P/2005 298.00 [1]   1.13 (0.16) -3.90 (0.16) 
2-methoxy-2-methylpropane TIP3P 298.00 [1] -1.30 (0.10) -3.22 (0.12) -7.79 (0.12) 
2-methoxy-2-methylpropane TIP4P/2005 298.00 [1] -1.55 (0.20) -3.77 (0.13) -8.83 (0.13) 
2-methoxypropane TIP3P 298.00 [1] -2.06 (0.13) -3.49 (0.07) -7.51 (0.07) 
2-methoxypropane TIP4P/2005 298.00 [1] -2.31 (0.24) -4.06 (0.16) -8.76 (0.16) 
2-methylphenol pentan-1-ol 298.00 [1] -35.73 (0.28) -36.23 (0.34) -38.70 (0.34) 
2-methylphenol cyclohexane 298.00 [1] -21.46 (0.09) -21.38 (0.14) -25.89 (0.14) 
2-methylphenol ethylbenzene 298.00 [1] -26.59 (0.12) -27.69 (0.08) -32.13 (0.08) 
2-methylphenol toluene 298.00 [1] -27.18 (0.07) -28.22 (0.08) -32.94 (0.08) 
2-methylphenol TIP3P 298.00 [1] -21.47 (0.12) -24.14 (0.15) -25.55 (0.15) 
2-methylphenol TIP4P/2005 298.00 [1] -20.34 (0.34) -22.73 (0.24) -25.25 (0.24) 
2-methylprop-1-ene TIP3P 298.00 [1] 7.49 (0.07) 5.23 (0.06) 4.26 (0.06) 
2-methylprop-1-ene TIP4P/2005 298.00 [1] 8.63 (0.11) 5.90 (0.09) 3.62 (0.09) 
2-methylpropan-2-ol octan-1-ol 298.00 [1] -26.58 (0.21) -30.49 (0.40) -24.18 (0.40) 
2-methylpropan-2-ol TIP3P 298.00 [1] -20.04 (0.14) -21.72 (0.06) -18.95 (0.06) 
2-methylpropan-2-ol TIP4P/2005 298.00 [1] -21.67 (0.22) -24.05 (0.12) -20.45 (0.12) 
3-methyl-1H-indole cyclohexane 293.00 [4] -28.97 (0.11) -28.93 (0.05) -34.27 (0.05) 
3-methyl-1H-indole trichloromethane 293.00 [4] -39.33 (0.21) -41.67 (0.11) -44.95 (0.11) 
3-methyl-1H-indole TIP3P 293.00 [4] -22.05 (0.10) -26.34 (0.11) -24.58 (0.11) 
3-methyl-1H-indole TIP4P/2005 293.00 [4] -20.51 (0.13) -24.84 (0.09) -24.03 (0.09) 
3-methylphenol 3-methylphenol 298.00 [1] -36.47 (0.27) -36.55 (0.30) -38.52 (0.30) 
3-methylphenol cyclohexane 298.00 [1] -21.76 (0.14) -22.00 (0.08) -26.63 (0.08) 
3-methylphenol TIP3P 298.00 [1] -25.66 (0.10) -28.28 (0.12) -28.22 (0.12) 
3-methylphenol TIP4P/2005 298.00 [1] -23.55 (0.31) -26.41 (0.16) -28.11 (0.16) 
3-methylpyridine TIP3P 298.00 [1] -11.71 (0.12) -17.36 (0.12) -19.00 (0.12) 
3-methylpyridine TIP4P/2005 298.00 [1] -11.42 (0.08) -18.06 (0.10) -19.33 (0.10) 
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4-fluorophenol TIP3P 298.15 [2,3] -20.00 (0.09) -20.76 (0.18) -23.12 (0.18) 
4-fluorophenol TIP4P/2005 298.15 [2,3] -17.91 (0.20) -18.62 (0.30) -24.15 (0.30) 
4-methoxy-N,N-dimethylbenzamide TIP3P 298.00 [1] -33.92 (0.06) -42.97 (0.14) -47.23 (0.14) 
4-methoxy-N,N-dimethylbenzamide TIP4P/2005 298.00 [1] -35.07 (0.23) -44.96 (0.21) -43.12 (0.21) 
4-methyl-1H-imidazole TIP3P 298.15 [2,3] -32.64 (0.09) -40.02 (0.12) -42.86 (0.12) 
4-methyl-1H-imidazole TIP4P/2005 298.15 [2,3] -33.49 (0.12) -41.67 (0.16) -42.50 (0.16) 
4-methyl-1H-indole cyclohexane 293.00 [4] -19.95 (0.06) -19.92 (0.03) -21.46 (0.03) 
4-methylphenol pentan-1-ol 298.00 [1] -33.90 (0.39) -32.74 (0.31) -37.48 (0.31) 
4-methylphenol benzene 298.00 [1] -29.03 (0.12) -29.14 (0.07) -33.70 (0.07) 
4-methylphenol TIP3P 298.00 [1] -20.44 (0.11) -21.18 (0.05) -23.46 (0.05) 
4-methylphenol TIP4P/2005 298.00 [1] -18.74 (0.17) -19.95 (0.25) -23.51 (0.25) 
4-methylpyridine TIP3P 298.00 [1] -13.22 (0.06) -19.22 (0.16) -21.07 (0.16) 
4-methylpyridine TIP4P/2005 298.00 [1] -13.38 (0.16) -20.36 (0.09) -20.95 (0.09) 
5-fluoracil trichloromethane 298.00 [1] -50.51 (0.19) -58.89 (0.09) -51.07 (0.09) 
5-fluoracil ethoxyethane 298.00 [1] -50.01 (0.08) -56.57 (0.18) -63.12 (0.18) 
5-fluoracil ethyl acetate 298.00 [1] -71.16 (0.14) -86.02 (0.23) -71.93 (0.23) 
acetaldehyde trichloromethane 298.00 [1] -16.65 (0.07) -20.70 (0.08) -17.58 (0.08) 
acetaldehyde ethoxyethane 298.00 [1] -11.67 (0.09) -13.60 (0.04) -12.81 (0.04) 
acetaldehyde TIP3P 298.00 [1] -13.70 (0.09) -21.65 (0.12) -14.01 (0.12) 
acetaldehyde TIP4P/2005 298.00 [1] -14.37 (0.09) -23.13 (0.17) -14.31 (0.17) 
acetamide trichloromethane 298.00 [1] -28.37 (0.08) -34.15 (0.06) -29.65 (0.06) 
acetamide TIP3P 298.00 [1] -36.86 (0.04) -46.89 (0.06) -43.21 (0.06) 
acetamide TIP4P/2005 298.00 [1] -38.75 (0.14) -49.89 (0.12) -44.42 (0.12) 
acetone hexafluorobenzene 298.00 [1] -18.74 (0.10) -21.27 (0.11) -19.52 (0.11) 
acetone  chlorobenzene 298.00 [1] -16.70 (0.04) -19.75 (0.12) -18.68 (0.12) 
acetone  toluene 298.00 [1] -14.95 (0.08) -16.80 (0.05) -16.38 (0.05) 
acetone  cyclohexane 298.00 [1] -10.01 (0.07) -10.12 (0.05) -10.60 (0.05) 
acetone  trichloromethane 298.00 [1] -20.90 (0.08) -25.70 (0.10) -22.90 (0.10) 
acetone  benzene 298.00 [1] -16.03 (0.04) -17.95 (0.08) -16.92 (0.08) 
acetone  TIP3P 298.00 [1] -14.43 (0.05) -23.36 (0.07) -15.17 (0.07) 
acetone  TIP4P/2005 298.00 [1] -15.35 (0.07) -25.37 (0.14) -15.48 (0.14) 
acetonitrile trichloromethane 298.00 [1] -22.33 (0.08) -26.90 (0.11) -22.35 (0.11) 
acetonitrile cyclohexane 298.00 [1] -10.82 (0.04) -10.77 (0.06) -7.99 (0.06) 
acetonitrile ethoxyethane 298.00 [1] -17.88 (0.03) -20.84 (0.08) -18.23 (0.08) 
acetonitrile acetonitrile 298.00 [1] -23.45 (0.08) -29.06 (0.13) -24.52 (0.13) 
acetonitrile TIP3P 298.00 [1] -18.45 (0.11) -27.04 (0.06) -16.89 (0.06) 
acetonitrile TIP4P/2005 298.00 [1] -18.64 (0.05) -27.79 (0.11) -18.70 (0.10) 
aniline TIP3P 298.00 [1] -13.23 (0.13) -16.05 (0.11) -17.78 (0.11) 
aniline TIP4P/2005 298.00 [1] -13.19 (0.08) -16.20 (0.17) -15.95 (0.17) 
aniline  bromobenzene 298.00 [1] -22.70 (0.09) -23.62 (0.05) -27.85 (0.05) 
aniline  butyl acetate 298.00 [1] -25.49 (0.16) -27.15 (0.15) -28.24 (0.15) 
aniline  carbon tetrachloride 298.00 [1] -20.49 (0.07) -21.23 (0.09) -25.09 (0.09) 
aniline  aniline  298.00 [1] -24.16 (0.09) -24.89 (0.19) -28.20 (0.19) 
anisole cyclohexane 298.00 [1] -21.28 (0.14) -21.07 (0.05) -22.10 (0.05) 
anisole anisole 298.00 [1] -25.02 (0.10) -25.54 (0.14) -25.64 (0.14) 
anisole ethoxyethane 298.00 [1] -24.23 (0.12) -24.54 (0.09) -24.78 (0.09) 
benzamide benzene 298.00 [1] -37.58 (0.07) -39.78 (0.02) -41.54 (0.02) 
benzamide trichloromethane 298.00 [1] -41.51 (0.08) -46.39 (0.17) -44.56 (0.17) 
benzamide ethoxyethane 298.00 [1] -36.32 (0.10) -38.90 (0.05) -44.36 (0.05) 
benzamide TIP3P 298.00 [1] -35.18 (0.13) -43.88 (0.08) -41.10 (0.08) 
benzamide TIP4P/2005 298.00 [1] -35.19 (0.12) -45.06 (0.10) -41.68 (0.10) 
benzene cyclohexane 298.00 [1] -13.79 (0.05) -13.85 (0.05) -16.95 (0.05) 
benzene benzene 298.00 [1] -16.10 (0.07) -16.32 (0.06) -19.56 (0.06) 
benzene ethoxyethane 298.00 [1] -15.56 (0.02) -16.13 (0.06) -19.07 (0.06) 
benzene TIP3P 298.00 [1] -3.44 (0.05) -6.14 (0.07) -3.72 (0.07) 
benzene TIP4P/2005 298.00 [1] -2.59 (0.17) -5.76 (0.15) -3.67 (0.15) 
benzonitrile cyclohexane 298.00 [1] -24.73 (0.14) -24.66 (0.12) -24.03 (0.12) 
benzonitrile carbon tetrachloride 298.00 [1] -26.15 (0.08) -27.19 (0.13) -26.47 (0.13) 
benzonitrile benzonitrile 298.00 [1] -34.57 (0.16) -38.30 (0.27) -35.35 (0.27) 
benzonitrile TIP3P 298.00 [1] -19.53 (0.06) -26.56 (0.07) -15.59 (0.07) 
benzonitrile TIP4P/2005 298.00 [1] -18.72 (0.13) -26.35 (0.08) -17.15 (0.08) 
bromobenzene trichloromethane 298.00 [1] -26.45 (0.04) -26.82 (0.06) -28.55 (0.06) 
bromobenzene cyclohexane 298.00 [1] -22.84 (0.15) -22.41 (0.13) -24.96 (0.13) 
bromobenzene ethoxyethane 298.00 [1] -25.02 (0.13) -25.33 (0.08) -27.32 (0.08) 
bromobenzene bromobenzene 298.00 [1] -24.35 (0.15) -25.17 (0.17) -27.28 (0.17) 
bromobenzene carbon tetrachloride 298.00 [1] -23.31 (0.07) -23.45 (0.08) -25.59 (0.08) 
bromobenzene TIP3P 298.00 [1] -3.78 (0.08) -5.38 (0.08) -3.17 (0.08) 
bromobenzene TIP4P/2005 298.00 [1] -2.42 (0.07) -3.81 (0.14) -3.28 (0.14) 
bromoethane bromoethane 298.00 [1] -14.60 (0.05) -16.03 (0.13) -17.53 (0.13) 
bromoethane TIP3P 298.00 [1] 0.17 (0.11) -2.95 (0.05) -3.20 (0.05) 
bromoethane TIP4P/2005 298.00 [1] 0.66 (0.11) -1.87 (0.11) -3.71 (0.11) 
but-1-ene carbon tetrachloride 298.00 [1] -8.59 (0.08) -8.69 (0.16) -11.58 (0.16) 
but-1-ene TIP3P 298.00 [1] 7.36 (0.10) 5.19 (0.04) 5.39 (0.04) 
but-1-ene TIP4P/2005 298.00 [1] 8.67 (0.11) 6.32 (0.16) 4.67 (0.16) 
but-1-yne TIP3P 298.00 [1] -3.29 (0.09) -5.80 (0.03) -1.30 (0.03) 
but-1-yne TIP4P/2005 298.00 [1] -2.85 (0.14) -5.56 (0.09) -1.15 (0.09) 
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buta-1,3-diene octan-1-ol 298.00 [1] -3.64 (0.22) -4.01 (0.14) -6.12 (0.14) 
buta-1,3-diene TIP3P 298.00 [1] 5.53 (0.05) 3.63 (0.13) 3.54 (0.13) 
buta-1,3-diene TIP4P/2005 298.00 [1] 7.14 (0.11) 5.64 (0.10) 3.86 (0.10) 
butan-1-amine phenylmethanol 298.00 [1] -36.02 (0.34) -36.68 (0.36) -25.65 (0.36) 
butan-1-amine hexafluorobenzene 298.00 [1] -21.73 (0.18) -21.33 (0.08) -23.69 (0.08) 
butan-1-amine TIP3P 298.00 [1] -27.01 (0.06) -27.93 (0.12) -21.20 (0.12) 
butan-1-amine TIP4P/2005 298.00 [1] -31.88 (0.10) -33.16 (0.26) -22.42 (0.26) 
butan-2-one acetonitrile 298.00 [1] -19.82 (0.11) -21.44 (0.14) -21.24 (0.14) 
butan-2-one benzonitrile 298.00 [1] -18.17 (0.15) -21.38 (0.39) -20.60 (0.39) 
butan-2-one 1-phenylethan-1-one 298.00 [1] -17.85 (0.12) -20.59 (0.15) -20.11 (0.15) 
butan-2-one 1-chlorohexane 298.00 [1] -17.16 (0.08) -19.61 (0.07) -20.15 (0.07) 
butan-2-one 3-methylphenol 298.00 [1] -23.07 (0.24) -31.18 (0.31) -27.68 (0.31) 
butanal 2-methylpropan-1-ol 298.00 [1] -18.44 (0.13) -21.48 (0.35) -21.67 (0.35) 
butanal TIP3P 298.00 [1] -13.09 (0.11) -20.95 (0.05) -13.85 (0.05) 
butanal TIP4P/2005 298.00 [1] -13.63 (0.13) -22.12 (0.14) -14.01 (0.14) 
butane cyclohexane 298.00 [1] -9.44 (0.07) -9.34 (0.06) -13.21 (0.06) 
butane TIP3P 298.00 [1] 10.87 (0.06) 10.73 (0.11) 8.69 (0.11) 
butane TIP4P/2005 298.00 [1] 11.80 (0.10) 11.91 (0.08) 8.49 (0.08) 
butanenitrile TIP3P 298.00 [1] -17.12 (0.08) -25.63 (0.14) -15.54 (0.14) 
butanenitrile TIP4P/2005 298.00 [1] -17.34 (0.17) -26.32 (0.26) -17.27 (0.26) 
carbon tetrachloride carbon tetrachloride 298.00 [1] -18.26 (0.12) -18.69 (0.24) -18.53 (0.24) 
carbon tetrafluoride TIP3P 298.00 [1] 10.83 (0.05) 10.47 (0.03) 10.53 (0.03) 
carbon tetrafluoride TIP4P/2005 298.00 [1] 11.33 (0.08) 11.29 (0.09) 8.66 (0.09) 
chlorobenzene cyclohexane 298.00 [1] -19.23 (0.09) -18.83 (0.10) -21.62 (0.10) 
chlorobenzene ethoxyethane 298.00 [1] -21.66 (0.04) -21.91 (0.08) -24.15 (0.08) 
chlorobenzene carbon tetrachloride 298.00 [1] -19.83 (0.10) -20.24 (0.04) -22.69 (0.04) 
chlorobenzene TIP3P 298.00 [1] -2.12 (0.08) -3.48 (0.05) -1.89 (0.05) 
chlorobenzene TIP4P/2005 298.00 [1] -0.41 (0.12) -1.40 (0.16) -3.54 (0.16) 
cyclohexane cyclohexane 298.00 [1] -18.61 (0.11) -18.44 (0.05) -18.44 (0.05) 
cyclohexane TIP3P 298.00 [1] 6.72 (0.05) 6.54 (0.06) 4.71 (0.06) 
cyclohexane TIP4P/2005 298.00 [1] 7.31 (0.10) 7.32 (0.09) 5.22 (0.09) 
cyclopentane TIP3P 298.00 [1] 6.97 (0.06) 6.99 (0.02) 5.00 (0.02) 
cyclopentane TIP4P/2005 298.00 [1] 7.37 (0.08) 7.30 (0.09) 5.32 (0.09) 
diiodomethane TIP3P 298.00 [1]   -5.58 (0.12) -10.75 (0.12) 
diiodomethane TIP4P/2005 298.00 [1]   -5.02 (0.16) -11.31 (0.16) 
ethanamine bromobenzene 298.00 [1] -13.20 (0.09) -13.88 (0.13) -15.29 (0.13) 
ethanamine cyclohexane 298.00 [1] -7.88 (0.03) -7.80 (0.04) -11.11 (0.04) 
ethanamine ethoxyethane 298.00 [1] -12.98 (0.09) -13.19 (0.05) -15.38 (0.05) 
ethanamine iodobenzene 298.00 [1]   -13.59 (0.07) -15.11 (0.07) 
ethanamine TIP3P 298.00 [1] -23.50 (0.07) -24.03 (0.08) -19.91 (0.08) 
ethanamine TIP4P/2005 298.00 [1] -27.94 (0.04) -28.17 (0.12) -20.07 (0.12) 
ethane TIP3P 298.00 [1] 10.47 (0.08) 10.41 (0.04) 8.79 (0.04) 
ethane TIP4P/2005 298.00 [1] 11.01 (0.11) 10.69 (0.07) 8.06 (0.07) 
ethane-1,2-diol octan-1-ol 298.00 [1] -39.74 (0.48) -40.60 (0.32) -31.70 (0.32) 
ethane-1,2-diol TIP3P 298.00 [1] -48.68 (0.15) -52.72 (0.10) -43.05 (0.10) 
ethane-1,2-diol TIP4P/2005 298.00 [1] -51.07 (0.17) -55.64 (0.20) -42.94 (0.20) 
ethanol ethanol 298.00 [1] -23.39 (0.05) -23.94 (0.31) -20.19 (0.31) 
ethanol benzene 298.00 [1] -14.76 (0.05) -15.09 (0.06) -16.12 (0.06) 
ethanol cyclohexane 298.00 [1] -7.69 (0.06) -7.57 (0.03) -10.28 (0.03) 
ethanol phenylmethanol 298.00 [1] -21.55 (0.31) -21.83 (0.38) -18.68 (0.38) 
ethanol propan-2-ol 298.00 [1] -22.65 (0.43) -23.24 (0.44) -19.43 (0.44) 
ethanol butan-1-ol 298.00 [1] -22.67 (0.41) -22.99 (0.48) -19.60 (0.38) 
ethanol ethoxyethane 298.00 [1] -14.89 (0.07) -15.69 (0.06) -18.39 (0.06) 
ethanol 3-methylphenol 298.00 [1] -23.08 (0.28) -24.02 (0.33) -19.46 (0.33) 
ethanol trichloromethane 298.00 [1] -15.44 (0.03) -16.72 (0.03) -16.87 (0.03) 
ethanol chlorobenzene 298.00 [1] -13.24 (0.11) -14.07 (0.11) -14.82 (0.11) 
ethanol acetonitrile 298.00 [1] -19.79 (0.06) -22.30 (0.04) -20.46 (0.04) 
ethanol benzonitrile 298.00 [1] -17.23 (0.06) -20.30 (0.34) -19.14 (0.34) 
ethanol bromobenzene 298.00 [1] -13.01 (0.08) -13.99 (0.06) -15.57 (0.06) 
ethanol ethyl acetate 298.00 [1] -22.76 (0.12) -25.91 (0.04) -20.26 (0.04) 
ethanol fluorobenzene 298.00 [1] -13.80 (0.06) -14.88 (0.08) -16.25 (0.08) 
ethanol iodobenzene 298.00 [1]   -13.57 (0.11) -15.01 (0.11) 
ethanol TIP3P 298.00 [1] -19.16 (0.09) -20.53 (0.06) -17.23 (0.06) 
ethanol TIP4P/2005 298.00 [1] -20.03 (0.09) -21.76 (0.10) -17.27 (0.10) 
ethene TIP3P 298.00 [1] 7.27 (0.09) 6.02 (0.04) 6.82 (0.04) 
ethene TIP4P/2005 298.00 [1] 8.51 (0.05) 7.09 (0.13) 7.60 (0.13) 
ethoxybenzene cyclohexane 298.00 [1] -24.35 (0.17) -24.05 (0.06) -25.26 (0.06) 
ethoxybenzene ethoxybenzene 298.00 [1] -27.11 (0.07) -27.20 (0.06) -27.79 (0.06) 
ethoxybenzene TIP3P 298.00 [1] -7.64 (0.03) -10.35 (0.15) -10.42 (0.15) 
ethoxybenzene TIP4P/2005 298.00 [1] -6.52 (0.13) -10.03 (0.27) -11.37 (0.27) 
ethoxyethane octan-1-ol 298.00 [1] -11.78 (0.21) -10.94 (0.25) -11.95 (0.25) 
ethoxyethane ethoxyethane 298.00 [1] -15.21 (0.12) -14.98 (0.06) -15.27 (0.06) 
ethoxyethane TIP3P 298.00 [1] 0.27 (0.07) -1.13 (0.04) -4.70 (0.04) 
ethoxyethane TIP4P/2005 298.00 [1] -0.29 (0.16) -1.62 (0.07) -5.26 (0.07) 
ethyl acetate bromobenzene 298.00 [1] -23.12 (0.09) -25.13 (0.13) -22.63 (0.13) 
ethyl acetate toluene 298.00 [1] -22.02 (0.18) -23.14 (0.12) -21.78 (0.12) 
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ethyl acetate chlorobenzene 298.00 [1] -23.06 (0.15) -24.91 (0.11) -22.88 (0.11) 
ethyl acetate ethyl acetate 298.00 [1] -22.90 (0.05) -24.10 (0.09) -21.96 (0.09) 
ethyl acetate TIP3P 298.00 [1] -17.13 (0.06) -22.73 (0.12) -13.62 (0.12) 
ethyl acetate TIP4P/2005 298.00 [1] -19.08 (0.10) -25.74 (0.26) -11.83 (0.26) 
ethyl formate TIP3P 298.00 [1] -19.31 (0.22) -34.40 (0.13) -10.20 (0.13) 
ethyl formate TIP4P/2005 298.00 [1] -25.72 (0.18) -31.11 (0.47) -15.22 (0.47) 
ethyne TIP3P 298.00 [1] -5.67 (0.09) -7.40 (0.07) 1.22 (0.07) 
ethyne TIP4P/2005 298.00 [1] -5.29 (0.08) -7.14 (0.14) 1.32 (0.14) 
fluorobenzene carbon tetrachloride 298.00 [1] -15.42 (0.05) -15.89 (0.07) -18.83 (0.07) 
fluorobenzene cyclohexane 298.00 [1] -14.20 (0.07) -14.12 (0.15) -17.50 (0.15) 
fluorobenzene TIP3P 298.00 [1] -0.53 (0.04) -3.19 (0.13) -1.82 (0.13) 
fluorobenzene TIP4P/2005 298.00 [1] 1.11 (0.08) -1.67 (0.11) -2.96 (0.11) 
formaldehyde phenylmethanol 298.00 [1] -10.34 (0.33) -14.06 (0.36) -12.11 (0.36) 
formamide ethoxyethane 298.00 [1] -15.24 (0.05) -17.37 (0.06) -19.08 (0.06) 
hex-1-ene TIP3P 298.00 [1] 8.19 (0.08) 6.04 (0.07) 5.14 (0.07) 
hex-1-ene TIP4P/2005 298.00 [1] 9.70 (0.15) 7.23 (0.18) 5.77 (0.18) 
hexane TIP3P 298.00 [1] 11.90 (0.07) 11.76 (0.11) 9.21 (0.11) 
hexane TIP4P/2005 298.00 [1] 13.23 (0.13) 13.09 (0.08) 9.66 (0.08) 
iodobenzene cyclohexane 298.00 [1]   -24.76 (0.08) -27.61 (0.08) 
iodobenzene trichloromethane 298.00 [1]   -28.01 (0.10) -30.42 (0.10) 
iodobenzene carbon tetrachloride 298.00 [1]   -24.99 (0.10) -28.32 (0.10) 
iodobenzene ethoxyethane 298.00 [1]   -24.65 (0.09) -26.82 (0.09) 
iodobenzene TIP3P 298.00 [1]   -4.84 (0.08) -5.61 (0.08) 
iodobenzene TIP4P/2005 298.00 [1]   -3.46 (0.19) -6.09 (0.19) 
iodoethane TIP3P 298.00 [1]   -0.05 (0.08) -4.12 (0.08) 
iodoethane TIP4P/2005 298.00 [1]   0.56 (0.19) -4.19 (0.19) 
iodomethane ethoxyethane 298.00 [1]   -13.24 (0.01) -13.96 (0.02) 
iodomethane TIP3P 298.00 [1]   -0.39 (0.12) -3.33 (0.12) 
iodomethane TIP4P/2005 298.00 [1]   0.33 (0.17) -2.98 (0.17) 
methanamine benzene 298.00 [1] -9.76 (0.06) -9.84 (0.11) -10.65 (0.11) 
methanamine trichloromethane 298.00 [1] -12.59 (0.06) -13.49 (0.07) -12.82 (0.07) 
methanamine ethoxyethane 298.00 [1] -8.96 (0.05) -9.04 (0.07) -10.58 (0.07) 
methanamine toluene 298.00 [1] -9.04 (0.06) -9.00 (0.07) -10.30 (0.07) 
methanamine carbon tetrachloride 298.00 [1] -5.16 (0.10) -5.72 (0.04) -7.59 (0.04) 
methanamine TIP3P 298.00 [1] -20.39 (0.08) -20.00 (0.06) -17.81 (0.06) 
methanamine TIP4P/2005 298.00 [1] -23.65 (0.14) -23.34 (0.04) -17.27 (0.04) 
methanol butan-1-ol 298.00 [1] -20.37 (0.27) -20.98 (0.47) -14.59 (0.37) 
methanol ethoxyethane 298.00 [1] -12.31 (0.04) -13.08 (0.05) -14.87 (0.05) 
methanol benzene 298.00 [1] -12.04 (0.05) -12.46 (0.03) -12.35 (0.03) 
methanol cyclohexane 298.00 [1] -3.69 (0.03) -3.67 (0.05) -5.81 (0.05) 
methanol trichloromethane 298.00 [1] -12.25 (0.06) -13.30 (0.07) -13.03 (0.07) 
methanol chlorobenzene 298.00 [1] -10.20 (0.06) -10.94 (0.07) -11.46 (0.07) 
methanol bromobenzene 298.00 [1] -9.97 (0.06) -10.80 (0.04) -11.32 (0.04) 
methanol ethyl acetate 298.00 [1] -20.94 (0.12) -23.88 (0.11) -17.24 (0.11) 
methanol iodobenzene 298.00 [1]   -10.39 (0.10) -10.53 (0.10) 
methanol TIP3P 298.00 [1] -21.84 (0.08) -21.62 (0.07) -17.75 (0.07) 
methanol TIP4P/2005 298.00 [1] -22.49 (0.11) -22.09 (0.05) -17.27 (0.05) 
methoxymethane TIP3P 298.00 [1] -2.22 (0.04) -2.45 (0.05) -4.48 (0.05) 
methoxymethane TIP4P/2005 298.00 [1] -1.89 (0.08) -2.52 (0.11) -4.04 (0.11) 
methyl acetate cyclohexane 298.00 [1] -14.12 (0.11) -14.32 (0.07) -12.24 (0.07) 
methyl acetate benzene 298.00 [1] -20.22 (0.06) -21.20 (0.05) -18.31 (0.05) 
methyl acetate hexafluorobenzene 298.00 [1] -23.01 (0.08) -24.14 (0.10) -19.11 (0.10) 
methyl acetate TIP3P 298.00 [1] -18.49 (0.09) -23.55 (0.06) -13.50 (0.06) 
methyl acetate TIP4P/2005 298.00 [1] -20.12 (0.12) -25.85 (0.16) -11.04 (0.16) 
methyl benzoate TIP3P 298.00 [1] -19.41 (0.11) -23.51 (0.09) -14.14 (0.09) 
methyl benzoate TIP4P/2005 298.00 [1] -20.12 (0.09) -24.38 (0.28) -13.38 (0.28) 
methyl formate octan-1-ol 298.00 [1] -13.91 (0.34) -19.48 (0.45) -11.56 (0.35) 
methyl formate TIP3P 298.00 [1] -17.37 (0.06) -21.51 (0.12) -11.93 (0.11) 
methyl formate TIP4P/2005 298.00 [1] -18.51 (0.10) -23.29 (0.15) -9.99 (0.15) 
n-(3-hydroxyphenyl)acetamide TIP3P 298.00 [1] -58.82 (0.23) -68.94 (0.11) -66.09 (0.11) 
n-(3-hydroxyphenyl)acetamide TIP4P/2005 298.00 [1] -59.42 (0.23) -71.05 (0.24) -64.74 (0.24) 
n,n,4-trimethylbenzamide TIP3P 298.00 [1] -25.96 (0.12) -35.89 (0.15) -39.28 (0.15) 
n,n,4-trimethylbenzamide TIP4P/2005 298.00 [1] -27.07 (0.16) -37.85 (0.22) -37.41 (0.22) 
N,N-dimethylacetamide trichloromethane 298.00 [1] -34.81 (0.11) -41.06 (0.03) -36.93 (0.03) 
N,N-dimethylacetamide N,N-dimethylacetamide 298.00 [1] -28.46 (0.21) -31.42 (0.14) -31.24 (0.14) 
N,N-dimethylformamide cyclohexane 298.00 [1] -15.71 (0.07) -15.83 (0.08) -15.85 (0.08) 
N,N-dimethylformamide ethoxyethane 298.00 [1] -22.99 (0.15) -25.81 (0.07) -25.45 (0.07) 
n-methylacetamide TIP3P 298.00 [1] -32.02 (0.15) -44.20 (0.15) -43.19 (0.15) 
n-methylacetamide TIP4P/2005 298.00 [1] -34.61 (0.04) -48.53 (0.17) -42.03 (0.17) 
n-methylaniline TIP3P 298.00 [1] -13.73 (0.05) -17.10 (0.06) -22.50 (0.06) 
n-methylaniline TIP4P/2005 298.00 [1] -13.10 (0.08) -16.86 (0.14) -21.46 (0.14) 
octane acetonitrile 298.00 [1] -15.37 (0.08) -7.72 (0.08) -16.47 (0.08) 
octane benzonitrile 298.00 [1] -16.21 (0.24) -11.82 (0.39) -20.41 (0.39) 
pent-1-ene TIP3P 298.00 [1] 8.24 (0.07) 6.83 (0.07) 5.94 (0.07) 
pent-1-ene TIP4P/2005 298.00 [1] 9.85 (0.13) 8.04 (0.13) 6.34 (0.13) 
pent-1-yne TIP3P 298.00 [1] -3.69 (0.03) -6.26 (0.12) -1.25 (0.12) 
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pent-1-yne TIP4P/2005 298.00 [1] -3.00 (0.19) -5.62 (0.08) -1.72 (0.08) 
pentane cyclohexane 298.00 [1] -12.88 (0.11) -12.71 (0.08) -17.20 (0.08) 
pentane TIP3P 298.00 [1] 11.40 (0.05) 11.27 (0.11) 8.90 (0.11) 
pentane TIP4P/2005 298.00 [1] 12.51 (0.09) 12.43 (0.07) 9.21 (0.07) 
phenol toluene 298.00 [1] -25.20 (0.09) -25.59 (0.10) -29.03 (0.10) 
phenol cyclohexane 298.00 [1] -18.50 (0.14) -18.67 (0.05) -21.98 (0.05) 
phenol benzene 298.00 [1] -26.29 (0.07) -26.61 (0.12) -29.87 (0.12) 
phenol pentan-1-ol 298.00 [1] -30.38 (0.35) -31.20 (0.37) -33.67 (0.37) 
phenol ethoxyethane 298.00 [1] -26.46 (0.06) -27.26 (0.12) -32.77 (0.12) 
phenol 2-propan-2-yloxypropane 298.00 [1] -29.79 (0.09) -30.21 (0.14) -37.17 (0.14) 
phenol trichloromethane 298.00 [1] -26.78 (0.08) -27.65 (0.12) -30.21 (0.12) 
phenol tetrachloroethene 298.00 [1] -19.78 (0.07) -19.69 (0.09) -23.12 (0.09) 
phenol bromobenzene 298.00 [1] -24.52 (0.08) -25.80 (0.20) -28.94 (0.20) 
phenol ethyl acetate 298.00 [1] -37.11 (0.12) -39.12 (0.11) -36.97 (0.11) 
phenol TIP3P 298.00 [1] -21.78 (0.11) -22.92 (0.06) -24.39 (0.06) 
phenol TIP4P/2005 298.00 [1] -20.48 (0.20) -21.91 (0.07) -24.55 (0.07) 
phenyl formate TIP3P 298.00 [1] -25.18 (0.10) -32.63 (0.10) -16.84 (0.10) 
phenyl formate TIP4P/2005 298.00 [1] -25.04 (0.05) -32.70 (0.04) -19.24 (0.04) 
piperidine 2-methylpropan-1-ol 298.00 [1] -27.15 (0.62) -26.17 (0.44) -25.00 (0.34) 
propan-1-ol TIP3P 298.00 [1] -24.55 (0.11) -26.81 (0.16) -20.26 (0.16) 
propan-1-ol TIP4P/2005 298.00 [1] -26.31 (0.11) -28.97 (0.18) -20.86 (0.18) 
propan-2-ol propan-2-ol 298.00 [1] -26.80 (0.40) -24.16 (0.21) -22.82 (0.21) 
propanal TIP3P 298.00 [1] -15.21 (0.12) -23.59 (0.10) -15.41 (0.10) 
propanal TIP4P/2005 298.00 [1] -16.01 (0.09) -25.34 (0.21) -16.36 (0.21) 
propane cyclohexane 298.00 [1] -5.97 (0.06) -6.13 (0.08) -9.43 (0.08) 
propane TIP3P 298.00 [1] 10.37 (0.06) 10.36 (0.05) 8.63 (0.05) 
propane TIP4P/2005 298.00 [1] 11.13 (0.07) 11.22 (0.08) 8.43 (0.08) 
propanenitrile TIP3P 298.00 [1] -16.90 (0.12) -25.43 (0.10) -15.73 (0.10) 
propanenitrile TIP4P/2005 298.00 [1] -17.19 (0.07) -26.46 (0.09) -17.26 (0.10) 
propene octan-1-ol 298.00 [1] -1.58 (0.13) -1.91 (0.21) -3.53 (0.21) 
propene TIP3P 298.00 [1] 6.91 (0.06) 5.04 (0.05) 5.14 (0.05) 
propene TIP4P/2005 298.00 [1] 8.02 (0.08) 5.74 (0.09) 5.19 (0.08) 
propyl acetate carbon tetrachloride 298.00 [1] -22.93 (0.13) -23.87 (0.10) -22.82 (0.10) 
propyl acetate ethylbenzene 298.00 [1] -24.14 (0.05) -25.29 (0.05) -24.73 (0.05) 
propyl acetate hexafluorobenzene 298.00 [1] -28.52 (0.13) -29.75 (0.10) -26.36 (0.10) 
pyridine benzene 298.00 [1] -20.93 (0.08) -21.82 (0.06) -23.16 (0.06) 
pyridine trichloromethane 298.00 [1] -24.41 (0.05) -26.69 (0.04) -27.00 (0.04) 
pyridine cyclohexane 298.00 [1] -16.51 (0.04) -16.72 (0.04) -17.71 (0.04) 
pyridine ethoxyethane 298.00 [1] -19.68 (0.08) -20.86 (0.06) -21.77 (0.06) 
pyridine toluene 298.00 [1] -20.36 (0.07) -21.29 (0.08) -22.06 (0.08) 
pyridine 2-methylpropan-1-ol 298.00 [1] -18.70 (0.38) -20.45 (0.16) -23.21 (0.39) 
pyridine pyridine 298.00 [1] -21.90 (0.08) -23.60 (0.15) -24.36 (0.15) 
pyridine TIP3P 298.00 [1] -12.88 (0.10) -17.89 (0.13) -18.63 (0.13) 
pyridine TIP4P/2005 298.00 [1] -12.92 (0.03) -18.66 (0.07) -18.27 (0.07) 
TIP3P toluene 298.00 [1] -5.18 (0.03) -6.68 (0.04) -5.79 (0.04) 
TIP4P/2005 toluene 298.00 [1] -6.89 (0.04) -8.73 (0.05) -7.81 (0.05) 
toluene toluene 298.00 [1] -18.54 (0.02) -18.95 (0.03) -23.14 (0.03) 
toluene 3-methylphenol 298.00 [1] -16.74 (0.16) -14.68 (0.40) -21.19 (0.40) 
toluene ethoxyethane 298.00 [1] -18.84 (0.03) -19.17 (0.02) -22.78 (0.02) 
toluene acetonitrile 298.00 [1] -18.08 (0.08) -16.13 (0.10) -21.13 (0.10) 
toluene benzonitrile 298.00 [1] -16.41 (0.08) -16.62 (0.15) -22.23 (0.15) 
toluene TIP3P 298.00 [1] -1.80 (0.10) -4.81 (0.07) -3.73 (0.07) 
toluene TIP4P/2005 298.00 [1] -0.65 (0.18) -4.16 (0.20) -3.86 (0.20) 
trans-pent-2-ene carbon tetrachloride 298.00 [1] -12.69 (0.05) -13.04 (0.11) -16.92 (0.11) 
trans-pent-2-ene TIP3P 298.00 [1] 9.73 (0.09) 8.30 (0.03) 5.95 (0.03) 
trans-pent-2-ene TIP4P/2005 298.00 [1] 11.11 (0.17) 9.86 (0.14) 5.08 (0.14) 
tribromomethane tribromomethane 298.00 [1] -26.85 (0.27) -27.82 (0.14) -25.31 (0.14) 
tribromomethane TIP3P 298.00 [1] -7.86 (0.12) -9.70 (0.09) -8.78 (0.09) 
tribromomethane TIP4P/2005 298.00 [1] -9.05 (0.18) -11.36 (0.17) -9.61 (0.17) 
trichloroethene octan-1-ol 298.00 [1] -15.48 (0.41) -17.34 (0.29) -16.52 (0.29) 
trichloromethane trichloromethane 298.00 [1] -15.66 (0.10) -15.64 (0.07) -15.62 (0.07) 
trichloromethane TIP3P 298.00 [1] 0.79 (0.08) 0.08 (0.08) -4.20 (0.08) 
trichloromethane TIP4P/2005 298.00 [1] 1.57 (0.03) 0.89 (0.12) -4.72 (0.12) 
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2.2. Comparison of Different Force Fields for ΔGsolv Predictions for a Small Set of Test Systems 

 

To highlight the impact of different force fields, we compare solvation free energy results obtained with GAFF/IPolQ-

Mod+LJ-Fit for a small data set previously simulated [5] with force fields GAFF/RESP, GAFF/IPolQ-Mod, CGenFF and OPLS-

AA. All simulations were conducted with solvent TIP3P at a temperature of T = 298 K and a pressure of p = 1 bar. Simulation 

protocols and parameters are identical to those described in section “Simulation Details”of the main paper, except for 

CGenFF where no long-range correction was applied as prescribed by the GROMACS manual [6]. Molecule topologies for 

CGenFF were created using the “CGenFF atom typer” [7,8] and the Python script “cgenff_charmm2gmx.py” [9], while 

“topolbuild 1.3” [10] was used for OPLS-AA. In Figure 1, simulation results are plotted vs. experimental data and numerical 

values are given in Table 3.  

 
Figure 1. Simulated solvation free energies ΔGsolv,simulation vs. experimental data ΔGsolv,experiment for different force fields at T = 298 K and 
p = 1 bar. Results with GAFF/RESP are marked by blue circles, GAFF/IPolQ-Mod by red squares, GAFF/IPolQ-Mod+LJ-Fit by green 
triangles, CGenFF by violet diamonds and OPLS-AA by orange stars. The given compound names refer to the solutes and TIP3P was used 
as solvent in all cases. 

 

It has to be stressed that the evaluation of such a small data set does not allow for a final assessment of force field 

quality, but merely demonstrates the impact different models may have on the description of solvation free energies. 
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Table 3: Comparison of simulation results for solvation free energies ΔGsolv obtained with different force fields, i.e. GAFF with default RESP and IPolQ-Mod partial charges as well as our newly 
derived parameters labelled GAFF/IPolQ-Mod+LJ-Fit; furthermore CGenFF and OPLS-AA. All simulations were conducted at a temperature of T = 298 K and a pressure of p = 1 bar with solvent 
TIP3P. The solvation free energies with corresponding statistical uncertainties, both given in kJ/mol, are followed by the absolute relative deviations (rel. dev.) referring to the reference data 
ΔGsolv,ref. Compounds considered during the parameter fitting of GAFF/IPolQ-Mod+LJ-Fit are labelled as “fit”. 

 

Solute ΔGsolv,ref Source GAFF/RESP  GAFF/IPolQ-Mod  GAFF/IPolQ-Mod+LJ-Fit  CGenFF  OPLS-AA 
   ΔGsolv δΔGsolv rel. dev.  ΔGsolv δΔGsolv rel. dev.  ΔGsolv δΔGsolv rel. dev.  ΔGsolv δΔGsolv rel. dev.  ΔGsolv δΔGsolv rel. dev. 
3-methylindole -24.60 [11] -22.58 (0.09) 8.22%  -26.73 (0.10) 8.64%  -24.58 (0.09) 0.08% fit -30.21 (0.11) 22.78%  -20.98 (0.15) 14.74% 
4-methylimidazole (δ-prot.) -42.97 [11] -34.56 (0.17) 19.57%  -44.02 (0.11) 2.45%  -46.38 (0.14) 7.93%  -43.06 (0.11) 0.21%  -37.96 (0.14) 11.66% 
4-methylimidazole  -42.97 [11] -32.64 (0.09) 24.04%  -40.02 (0.12) 6.86%  -42.86 (0.09) 0.25% fit -41.63 (0.04) 3.11%  -39.00 (0.25) 9.23% 
4-methylphenol -25.56 [11] -20.44 (0.11) 20.04%  -21.18 (0.05) 17.15%  -23.46 (0.05) 8.23% fit -20.39 (0.10) 20.22%  -23.80 (0.13) 6.88% 
acetamide -40.50 [11] -36.86 (0.04) 8.99%  -46.89 (0.06) 15.77%  -43.21 (0.17) 6.70% fit -35.07 (0.16) 13.40%  -36.33 (0.10) 10.29% 
acetylsalicylic acid -51.59 [12] -49.96 (0.13) 3.16%  -60.83 (0.14) 17.92%  -47.44 (0.08) 8.04%  -48.51 (0.20) 5.97%  -42.47 (0.32) 17.67% 
diflunisal -31.92 [12] -36.53 (0.28) 14.42%  -42.07 (0.37) 31.79%  -36.41 (0.26) 14.07%  -35.64 (0.36) 11.64%  -58.25 (0.53) 82.46% 
ethylparaben -38.49 [12] -39.15 (0.24) 1.69%  -43.84 (0.09) 13.88%  -38.27 (0.14) 0.59%  -31.93 (0.08) 17.06%  -38.05 (0.09) 1.15% 
glycerol -58.24 [12] -58.17 (0.09) 0.12%  -60.70 (0.13) 4.22%  -52.69 (0.19) 9.53%  -49.52 (0.15) 14.98%  -58.93 (0.12) 1.18% 
i-butane 9.54 [11] 9.79 (0.09) 2.63%  9.62 (0.10) 0.80%  7.20 (0.08) 24.55%  10.23 (0.13) 7.23%  10.07 (0.12) 5.52% 
methanol -21.17 [11] -21.83 (0.14) 3.12%  -21.72 (0.09) 2.61%  -17.75 (0.04) 16.18% fit -20.15 (0.07) 4.82%  -19.58 (0.06) 7.54% 
n-butane 9.00 [11] 10.41 (0.08) 15.75%  10.28 (0.09) 14.29%  8.69 (0.10) 3.45% fit 9.61 (0.03) 6.84%  10.41 (0.07) 15.75% 
toluene -3.18 [11] -1.80 (0.10) 43.39%  -4.81 (0.07) 51.27%  -3.73 (0.13) 17.36% fit -1.76 (0.04) 44.76%  -3.54 (0.15) 11.24% 
uracil -67.20 [12] -67.69 (0.09) 0.73%  -84.44 (0.20) 25.67%  -83.29 (0.08) 23.95%  -70.27 (0.05) 4.58%  -48.03 (0.09) 28.53% 
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2.3. Refitting Data Set: Densities 

 
Table 4: Simulation results for densities ρ in kg/m3 from the refitting data set. The first column marks the compound, followed by the 
temperature T in K and the source for the experimental reference data. This is ensued by simulation results for the model parameter 
sets, whereas statistical uncertainties are given in brackets. 

 

Compound T Source 
GAFF/RESP GAFF/IPolQ-Mod GAFF/IPolQ-Mod+LJ-Fit 

ρ δρ ρ δρ ρ δρ 
1,1,1,3,3,3-hexafluoro-propan-2-ol 298.15 [13] 1576.08 (0.73) 1606.23 (0.62) 1506.22 (0.67) 
1,1,1,3,3,3-hexafluoro-propan-2-ol 313.15 [13] 1539.00 (0.77) 1573.93 (1.10) 1481.02 (0.53) 
1,1,1,3,3,3-hexafluoro-propan-2-ol 323.15 [13] 1517.98 (0.41) 1553.22 (1.20) 1463.91 (0.69) 
1,1-dimethyl-1,3-butadien 198.15 [13] 786.29 (0.23) 791.91 (0.41) 779.06 (0.20) 
1,1-dimethyl-1,3-butadien 248.15 [13] 730.24 (0.20) 736.55 (0.38) 735.26 (0.22) 
1,1-dimethyl-1,3-butadien 298.15 [13] 670.42 (0.20) 677.34 (0.36) 691.44 (0.35) 
1,2-dimethylimidazole 289.25 [14] 1008.72 (0.28) 1038.45 (0.86) 1003.17 (1.10) 
1,4-dioxane 288.15 [13] 1095.00 (0.76) 1097.49 (0.78) 1078.61 (0.72) 
1,4-dioxane 295.15 [13] 1087.10 (0.76) 1090.98 (0.65) 1070.70 (0.70) 
1,4-dioxane 298.15 [13] 1084.40 (0.30) 1087.23 (0.40) 1065.89 (0.38) 
1,4-dioxane 303.15 [13] 1078.87 (0.24) 1081.00 (0.45) 1059.16 (0.34) 
1,4-dioxane 313.15 [13] 1068.04 (0.92) 1070.76 (0.82) 1045.21 (0.85) 
1-ethyl-2-methylimidazole 294.95 [14] 964.31 (0.32) 989.52 (0.31) 966.90 (0.41) 
1H-imidazole 368.15 [14] 1099.42 (0.58) 1136.16 (0.44) 1045.25 (0.36) 
1H-imidazole 383.15 [14] 1085.51 (0.26) 1123.67 (0.42) 1033.68 (0.53) 
1H-imidazole 426.15 [14] 1044.87 (0.41) 1086.97 (0.43) 1000.66 (0.43) 
1H-imidazole 478.15 [14] 996.22 (0.41) 1044.78 (0.39) 958.76 (0.23) 
1H-pyrrole 293.15 [13] 1012.19 (0.34) 1026.22 (1.30) 978.74 (0.23) 
1H-pyrrole 288.15 [13] 1016.73 (0.90) 1029.69 (0.41) 983.17 (0.19) 
1-isoamyl imidazole 292.85 [14] 945.79 (0.41) 964.52 (0.83) 947.13 (0.62) 
1-methyl-1H-imidazole 293.65 [14] 1067.31 (0.27) 1103.96 (0.95) 1056.62 (0.34) 
1-propyl-1H-imidazole 292.75 [14] 978.94 (0.79) 1003.80 (1.00) 983.79 (0.30) 
2,2,2-trifluoroethan-1-ol 298.15 [13] 1348.58 (1.00) 1382.33 (1.40) 1308.36 (0.42) 
2,4-dimethyl-1H-pyrrole 293.15 [13] 924.52 (0.96) 932.76 (1.50) 904.58 (0.29) 
2-methylaniline 293.15 [13] 997.08 (0.54) 1013.04 (0.94) 965.64 (0.81) 
2-methylaniline 308.15 [13] 980.80 (0.39) 997.58 (1.50) 952.50 (0.84) 
2-methylphenol 313.15 [15] 1017.80 (0.74) 1027.15 (0.77) 1024.25 (0.78) 
2-methylphenol 323.15 [15] 1005.22 (0.61) 1017.96 (0.59) 1016.31 (0.59) 
2-methylphenol 333.15 [15] 995.57 (0.73) 1009.01 (0.31) 1008.44 (0.69) 
2-methylpropan-2-ol 298.15 [13] 831.30 (2.10) 840.02 (1.40) 833.30 (0.89) 
2-methylpropan-2-ol 303.15 [13] 828.96 (0.67) 837.10 (1.40) 828.20 (1.20) 
2-methylpropan-2-ol 308.15 [13] 824.00 (2.80) 833.48 (1.10) 823.16 (0.54) 
2-methylpropan-2-ol 313.15 [13] 818.00 (0.97) 826.27 (0.81) 818.39 (0.54) 
2-methylpropan-2-ol 323.15 [13] 807.50 (1.4) 819.31 (0.81) 812.01 (0.46) 
2-methylpyridine 293.15 [13] 943.71 (0.27) 963.91 (0.20) 945.28 (0.47) 
2-methylpyridine 313.15 [13] 922.32 (0.27) 943.95 (0.29) 927.47 (0.29) 
2-methylpyridine 333.15 [13] 901.43 (0.30) 924.33 (0.42) 909.31 (0.38) 
3-methylaniline 293.15 [13] 1004.61 (0.81) 1019.69 (0.71) 966.69 (0.34) 
3-methylaniline 308.15 [13] 988.70 (0.66) 1003.83 (0.71) 953.46 (0.27) 
3-methylbutyl acetate 293.15 [13] 897.52 (0.21) 907.70 (0.39) 884.25 (0.73) 
3-methylbutyl acetate 298.15 [13] 896.54 (1.40) 904.43 (0.29) 881.47 (0.67) 
3-methylbutyl acetate 313.15 [13] 878.44 (0.65) 889.81 (0.31) 867.77 (0.39) 
3-methylbutyl acetate 333.15 [13] 857.88 (0.38) 870.67 (0.26) 850.68 (0.25) 
3-methylphenol 273.15 [13] 1057.83 (1.60) 1064.58 (0.75) 1055.34 (1.18) 
3-methylphenol 285.15 [13] 1048.91 (0.97) 1055.53 (0.64) 1046.15 (0.61) 
3-methylphenol 288.65 [13] 1046.41 (0.73) 1054.62 (1.70) 1045.34 (1.99) 
3-methylphenol 293.15 [13] 1041.27 (1.20) 1052.53 (1.10) 1044.72 (1.15) 
3-methylphenol 298.15 [13] 1039.33 (0.96) 1047.54 (1.40) 1042.11 (1.09) 
3-methylphenol 313.15 [13] 1025.77 (0.66) 1038.49 (1.30) 1037.74 (1.24) 
3-methylphenol 337.15 [13] 1002.97 (1.00) 1017.63 (0.70) 1014.73 (0.94) 
3-methylpyridine 293.09 [16] 938.54 (0.25) 959.65 (0.28) 939.24 (0.24) 
3-methylpyridine 298.24 [16] 932.59 (0.40) 954.24 (0.55) 935.17 (0.48) 
3-methylpyridine 303.20 [16] 927.11 (0.46) 949.27 (0.45) 931.52 (0.57) 
3-methylpyridine 308.29 [16] 922.16 (0.13) 945.27 (0.20) 927.02 (0.19) 
3-methylpyridine 313.20 [16] 916.96 (0.48) 939.75 (0.38) 922.30 (0.65) 
4-chloro-1-ethyl-2-methylbenzimidazole 289.95 [14] 1139.76 (1.30) 1164.72 (1.30) 1144.43 (0.64) 
4-chloro-1-methylimidazole 292.95 [14] 1271.77 (0.59) 1306.74 (0.57) 1271.86 (0.58) 
4-methyl-1H-imidazole 287.45 [14] 1070.51 (0.86) 1082.25 (1.00) 1024.77 (0.65) 
4-methyl-1H-imidazole 291.15 [14] 1066.20 (0.82) 1077.16 (0.54) 1021.98 (0.71) 
4-methyl-1H-imidazole 323.15 [14] 1038.20 (0.46) 1056.71 (0.78) 999.32 (0.37) 
4-methyl-1H-imidazole 333.15 [14] 1029.77 (0.29) 1049.40 (0.60) 994.00 (0.75) 
4-methyl-1H-imidazole 343.15 [14] 1021.51 (0.26) 1041.44 (0.81) 986.80 (0.56) 
4-methyl-1H-imidazole 383.15 [14] 987.07 (0.60) 1009.27 (0.28) 957.58 (0.13) 
4-methyl-1H-imidazole 426.15 [14] 948.98 (0.53) 976.02 (0.27) 926.42 (0.32) 
4-methylphenol 313.15 [15] 1005.64 (0.80) 1006.33 (0.55) 1006.08 (0.75) 
4-methylphenol 323.15 [15] 997.97 (0.61) 997.50 (0.41) 998.77 (0.33) 
4-methylphenol 333.15 [15] 987.49 (0.64) 987.25 (0.46) 988.31 (0.44) 



10 

 

4-methylpyridine 298.15 [17] 949.80 (0.27) 975.83 (0.55) 955.83 (0.25) 
4-methylpyridine 308.15 [17] 939.01 (0.47) 967.08 (0.42) 946.94 (0.16) 
4-methylpyridine 318.15 [17] 929.79 (0.34) 956.83 (0.58) 938.40 (0.59) 
4-methylpyridine 328.15 [17] 919.06 (0.55) 946.41 (0.55) 929.50 (0.40) 
4-methylpyridine 338.15 [17] 908.45 (0.57) 937.14 (0.61) 921.07 (0.26) 
5-chloro-1-ethyl-2-methylbenzimidazole 292.95 [14] 1127.71 (0.37) 1145.97 (0.76) 1131.26 (1.30) 
5-chloro-1-methylimidazole 293.65 [14] 1264.83 (0.43) 1291.99 (0.90) 1260.86 (0.76) 
5-chloro-1-methylimidazole 290.85 [14] 1268.10 (0.57) 1295.87 (0.51) 1261.87 (0.96) 
acetaldehyde 273.15 [13] 803.65 (0.33) 859.76 (0.42) 795.64 (0.42) 
acetaldehyde 288.15 [18] 783.26 (0.59) 843.28 (0.33) 778.88 (0.21) 
acetaldehyde 291.15 [13] 779.82 (0.58) 839.95 (0.48) 774.98 (0.48) 
acetone 278.15 [19] 801.11 (0.31) 844.21 (0.22) 777.01 (0.35) 
acetone 288.15 [19] 788.40 (0.15) 834.20 (0.26) 768.32 (0.37) 
acetone 298.15 [19] 777.05 (0.41) 823.53 (0.18) 758.16 (0.25) 
acetone 303.15 [20] 770.71 (0.28) 817.98 (0.27) 753.43 (0.39) 
acetone 308.15 [19] 765.45 (0.45) 813.08 (0.35) 748.24 (0.24) 
acetone 313.15 [20] 758.70 (0.38) 807.82 (0.41) 743.28 (0.26) 
acetone 318.15 [19] 753.50 (0.35) 802.47 (0.22) 738.59 (0.40) 
acetone 323.15 [13] 745.68 (0.36) 797.47 (0.30) 733.22 (0.37) 
acetone 343.15 [13] 720.90 (0.70) 775.03 (0.60) 713.43 (0.27) 
acetonitrile 288.15 [21] 797.32 (0.36) 842.39 (0.34) 776.30 (0.38) 
acetonitrile 293.15 [21] 792.26 (0.13) 838.03 (0.24) 771.40 (0.07) 
acetonitrile 298.15 [21] 787.87 (0.23) 833.98 (0.16) 766.86 (0.23) 
acetonitrile 303.15 [21] 783.27 (0.25) 830.48 (0.13) 762.75 (0.21) 
acetonitrile 308.15 [21] 778.37 (0.33) 826.43 (0.20) 758.15 (0.30) 
acetonitrile 313.15 [21] 774.36 (0.12) 822.63 (0.21) 754.50 (0.28) 
acetonitrile 318.15 [21] 769.42 (0.20) 818.55 (0.38) 749.82 (0.31) 
acetonitrile 323.15 [21] 764.90 (0.18) 814.57 (0.44) 745.32 (0.09) 
acetonitrile 328.15 [21] 760.34 (0.18) 810.33 (0.18) 740.99 (0.33) 
acetonitrile 333.15 [21] 755.58 (0.17) 806.63 (0.26) 737.14 (0.30) 
aniline 293.15 [13] 1024.00 (0.52) 1051.20 (0.74) 986.59 (0.41) 
aniline 295.15 [13] 1020.89 (0.77) 1048.57 (1.40) 985.69 (0.87) 
aniline 298.15 [13] 1018.46 (0.86) 1046.30 (0.91) 982.54 (0.44) 
aniline 303.15 [13] 1013.00 (0.78) 1038.42 (0.65) 978.08 (0.39) 
aniline 305.15 [13] 1009.04 (0.43) 1036.94 (0.58) 974.85 (0.54) 
aniline 308.15 [13] 1005.24 (0.71) 1033.52 (0.66) 973.47 (0.43) 
aniline 313.15 [13] 1000.16 (0.44) 1027.51 (0.64) 968.08 (0.44) 
aniline 333.15 [13] 975.82 (0.51) 1003.04 (0.51) 948.11 (0.63) 
anisole 288.15 [22] 990.56 (0.26) 999.81 (0.30) 979.81 (0.29) 
anisole 293.15 [22] 984.69 (0.33) 995.02 (0.38) 973.94 (0.35) 
anisole 298.15 [13] 978.47 (0.60) 989.37 (0.36) 968.44 (0.44) 
anisole 303.15 [23] 973.60 (0.60) 984.10 (0.54) 963.57 (0.60) 
anisole 308.15 [13] 968.42 (0.44) 978.99 (0.46) 957.86 (0.47) 
anisole 318.15 [13] 957.44 (0.26) 967.34 (0.19) 948.17 (0.20) 
anisole 323.15 [13] 951.26 (0.49) 962.28 (0.36) 942.52 (0.47) 
anisole 348.15 [13] 922.96 (0.49) 934.80 (0.50) 915.12 (0.47) 
anisole 353.15 [13] 917.11 (0.55) 929.54 (0.59) 910.34 (0.54) 
benzene 293.15 [13] 857.76 (0.45) 869.38 (0.59) 880.66 (0.59) 
benzene 298.15 [13] 851.62 (0.80) 861.91 (0.61) 874.37 (0.27) 
benzene 303.15 [13] 844.82 (0.69) 854.03 (0.53) 868.57 (0.35) 
benzene 308.15 [13] 837.67 (0.45) 847.35 (0.66) 862.57 (0.59) 
benzene 313.15 [13] 828.47 (0.46) 840.66 (0.33) 856.63 (0.20) 
benzene 318.15 [13] 822.05 (0.66) 834.24 (1.30) 851.06 (0.41) 
benzene 323.15 [13] 815.84 (0.63) 826.18 (0.42) 844.79 (0.41) 
benzene 343.15 [13] 785.42 (0.89) 798.02 (0.63) 820.50 (0.64) 
benzonitrile 283.15 [24] 1034.31 (0.74) 1054.32 (0.73) 1014.09 (0.54) 
benzonitrile 288.15 [24] 1030.74 (0.33) 1049.76 (0.49) 1010.42 (0.52) 
benzonitrile 293.15 [13] 1025.62 (0.98) 1045.67 (0.49) 1008.03 (0.49) 
benzonitrile 298.15 [13] 1021.81 (0.55) 1042.52 (0.74) 1004.88 (0.76) 
benzonitrile 303.15 [13] 1016.69 (0.28) 1039.81 (0.33) 999.91 (0.34) 
benzonitrile 308.15 [24] 1012.30 (0.37) 1034.44 (0.23) 995.19 (0.93) 
benzonitrile 313.15 [24] 1006.72 (0.50) 1030.71 (0.62) 990.22 (0.47) 
benzonitrile 318.15 [24] 1003.57 (0.32) 1026.11 (0.45) 986.24 (0.36) 
benzonitrile 343.15 [13] 980.39 (0.36) 1005.50 (0.69) 965.92 (0.57) 
benzoyl chloride 293.15 [13] 1203.39 (0.40) 1215.99 (0.39) 1179.39 (0.43) 
benzoyl chloride 303.15 [13] 1192.90 (0.56) 1205.67 (0.30) 1169.94 (0.45) 
benzoyl chloride 323.15 [13] 1171.06 (0.41) 1183.23 (0.69) 1148.01 (0.44) 
bromobenzene 283.15 [13] 1501.60 (0.26) 1517.69 (0.52) 1520.15 (0.74) 
bromobenzene 293.15 [13] 1485.99 (0.69) 1501.84 (0.47) 1507.09 (0.47) 
bromobenzene 298.15 [13] 1477.60 (0.50) 1494.95 (0.45) 1499.11 (0.29) 
bromobenzene 303.15 [25] 1471.36 (0.49) 1487.27 (0.60) 1491.50 (0.45) 
bromobenzene 308.15 [25] 1462.79 (0.30) 1480.32 (0.57) 1485.03 (0.28) 
bromobenzene 313.15 [13] 1455.99 (1.00) 1471.79 (0.80) 1477.35 (0.51) 
bromobenzene 323.15 [13] 1438.63 (0.73) 1456.72 (0.47) 1463.38 (0.44) 
bromobenzene 333.15 [13] 1422.75 (0.54) 1440.98 (0.61) 1448.50 (0.67) 
bromobenzene 343.15 [13] 1408.16 (0.40) 1425.85 (0.62) 1434.61 (0.46) 
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bromoethane 183.15 [13] 1680.58 (0.76) 1708.39 (0.56) 1695.14 (0.47) 
bromoethane 213.15 [13] 1616.55 (0.17) 1648.75 (0.39) 1639.74 (0.30) 
bromoethane 233.15 [13] 1573.99 (0.65) 1607.52 (0.48) 1603.10 (0.33) 
bromoethane 253.15 [13] 1529.62 (0.68) 1567.82 (0.52) 1566.59 (0.81) 
bromoethane 273.15 [13] 1486.78 (0.70) 1527.75 (0.55) 1528.17 (0.63) 
bromoethane 293.15 [13] 1440.81 (0.38) 1483.90 (0.29) 1492.18 (0.94) 
bromoethane 313.15 [13] 1392.60 (1.30) 1442.25 (0.76) 1452.85 (0.68) 
butan-1-ol 293.15 [13] 811.94 (0.71) 818.56 (0.25) 803.28 (0.34) 
butan-1-ol 295.15 [13] 810.74 (0.45) 816.77 (0.66) 802.13 (0.46) 
butan-1-ol 298.15 [13] 807.58 (0.52) 814.11 (0.54) 800.61 (0.60) 
butan-1-ol 303.15 [13] 805.41 (0.81) 809.63 (0.55) 796.67 (0.35) 
butan-1-ol 308.15 [13] 800.98 (0.74) 806.23 (0.87) 793.17 (0.23) 
butan-1-ol 313.15 [13] 796.28 (0.32) 800.57 (0.84) 789.00 (0.46) 
butan-1-ol 318.15 [13] 792.67 (0.52) 798.10 (0.59) 785.54 (0.38) 
butan-1-ol 323.15 [13] 787.98 (0.13) 793.14 (0.64) 781.67 (0.59) 
butan-1-ol 333.15 [13] 779.50 (0.30) 785.11 (0.22) 774.46 (0.39) 
butan-1-ol 363.15 [13] 753.80 (0.45) 760.77 (0.55) 750.10 (0.21) 
butan-2-one 293.15 [13] 778.15 (0.47) 809.58 (0.29) 763.82 (0.62) 
butan-2-one 298.15 [13] 772.24 (0.17) 804.77 (0.29) 759.47 (0.48) 
butan-2-one 303.15 [13] 767.47 (0.60) 799.75 (0.40) 755.20 (0.30) 
butan-2-one 313.15 [13] 755.44 (0.36) 789.20 (0.22) 745.96 (0.43) 
butan-2-one 318.15 [13] 750.06 (0.30) 784.50 (0.35) 740.62 (0.31) 
butyl acetate 298.15 [13] 887.07 (0.35) 896.75 (0.37) 862.08 (0.40) 
butyl acetate 313.15 [13] 871.87 (0.33) 882.16 (0.62) 847.15 (0.46) 
butyl acetate 333.15 [13] 851.03 (0.30) 862.15 (0.43) 827.64 (0.52) 
carbon tetrachloride 288.15 [13] 1589.08 (0.51) 1593.95 (0.41) 1638.23 (0.69) 
carbon tetrachloride 298.15 [13] 1569.95 (0.55) 1574.03 (0.69) 1617.58 (0.58) 
carbon tetrachloride 313.15 [13] 1541.93 (0.34) 1544.46 (0.76) 1588.23 (0.52) 
carbon tetrachloride 323.15 [13] 1522.11 (0.93) 1524.46 (0.33) 1568.66 (0.63) 
chlorobenzene 283.15 [13] 1103.63 (0.86) 1101.65 (0.65) 1112.18 (0.42) 
chlorobenzene 293.15 [13] 1090.54 (0.98) 1089.13 (0.75) 1100.42 (0.47) 
chlorobenzene 298.15 [13] 1084.94 (0.98) 1083.28 (0.30) 1095.55 (0.39) 
chlorobenzene 303.15 [13] 1079.19 (0.52) 1076.98 (0.53) 1089.18 (0.38) 
chlorobenzene 308.15 [25] 1071.65 (0.67) 1070.84 (0.38) 1083.50 (0.32) 
chlorobenzene 313.15 [13] 1065.25 (0.51) 1063.62 (0.42) 1078.10 (0.53) 
chlorobenzene 333.15 [13] 1039.88 (0.65) 1037.37 (0.28) 1054.66 (0.82) 
cyclohexane 293.15 [13] 754.89 (0.39) 755.59 (0.33) 755.59 (0.33) 
cyclohexane 298.15 [13] 750.24 (0.62) 750.46 (0.47) 750.46 (0.47) 
cyclohexane 303.15 [13] 745.64 (0.52) 746.04 (0.56) 746.04 (0.56) 
cyclohexane 308.15 [13] 740.18 (0.42) 739.81 (0.36) 739.81 (0.36) 
cyclohexane 313.15 [13] 733.83 (0.37) 734.78 (0.51) 734.78 (0.51) 
cyclohexane 318.15 [13] 728.94 (0.84) 730.14 (0.26) 730.14 (0.26) 
cyclohexane 323.15 [13] 724.96 (0.25) 724.59 (0.68) 724.59 (0.68) 
cyclohexane 333.15 [13] 713.48 (0.37) 713.47 (0.81) 713.47 (0.81) 
cyclohexane 343.15 [13] 701.87 (0.27) 701.65 (0.65) 701.65 (0.65) 
cyclopentane 295.15 [13] 714.93 (0.36) 716.37 (0.40) 716.37 (0.40) 
cyclopentane 297.65 [13] 713.07 (0.32) 712.54 (0.72) 712.54 (0.72) 
ethane-1,2-diol 273.15 [13] 1190.51 (1.00) 1212.00 (0.99) 1101.86 (0.66) 
ethane-1,2-diol 293.15 [13] 1183.39 (1.30) 1204.09 (0.90) 1086.50 (0.49) 
ethane-1,2-diol 295.15 [13] 1181.72 (1.20) 1202.00 (0.59) 1085.35 (0.80) 
ethane-1,2-diol 298.15 [13] 1178.23 (2.00) 1199.44 (0.52) 1083.71 (0.72) 
ethane-1,2-diol 303.15 [13] 1177.84 (1.80) 1197.94 (0.42) 1079.25 (0.51) 
ethane-1,2-diol 323.15 [13] 1162.70 (1.30) 1191.14 (0.22) 1064.63 (0.40) 
ethanol 288.15 [13] 809.93 (0.57) 814.66 (0.47) 783.41 (0.54) 
ethanol 293.15 [13] 805.89 (0.46) 810.44 (0.40) 778.48 (0.59) 
ethanol 298.15 [13] 801.06 (0.51) 805.35 (0.43) 774.13 (0.27) 
ethanol 303.15 [13] 795.53 (0.32) 799.72 (0.46) 770.06 (0.43) 
ethanol 308.15 [26] 790.79 (0.44) 795.43 (0.52) 765.41 (0.44) 
ethanol 313.15 [27] 786.34 (0.55) 790.87 (0.24) 761.20 (0.50) 
ethanol 318.15 [13] 781.84 (0.22) 786.12 (0.46) 756.07 (0.46) 
ethanol 323.15 [27] 776.45 (0.49) 780.74 (0.35) 751.19 (0.60) 
ethanol 333.15 [13] 766.20 (0.54) 771.57 (0.48) 742.65 (0.31) 
ethoxybenzene 298.15 [13] 952.38 (0.27) 956.23 (0.31) 945.37 (0.33) 
ethoxyethane 288.15 [13] 735.13 (0.59) 735.80 (0.24) 723.40 (0.31) 
ethoxyethane 293.15 [13] 728.42 (0.29) 728.77 (0.38) 718.89 (0.60) 
ethoxyethane 298.15 [13] 721.86 (0.50) 722.76 (0.40) 711.80 (0.29) 
ethoxyethane 303.15 [13] 716.08 (0.39) 716.78 (0.39) 705.65 (0.50) 
ethoxyethane 313.15 [13] 702.03 (0.20) 703.34 (0.69) 693.27 (0.24) 
ethyl acetate 273.15 [13] 955.92 (0.40) 972.67 (0.81) 909.51 (0.56) 
ethyl acetate 283.15 [13] 943.12 (0.38) 961.39 (0.38) 897.58 (0.21) 
ethyl acetate 298.15 [13] 925.56 (0.49) 944.35 (0.39) 881.00 (0.23) 
ethyl acetate 303.15 [13] 919.96 (0.34) 938.66 (0.37) 874.96 (0.55) 
fluorobenzene 273.15 [13] 1004.11 (0.48) 1020.32 (0.31) 1018.27 (0.38) 
fluorobenzene 293.15 [13] 974.62 (0.48) 992.64 (0.77) 994.19 (0.31) 
fluorobenzene 313.15 [13] 945.15 (0.55) 964.15 (0.51) 969.48 (0.63) 
fluorobenzene 333.15 [13] 914.56 (0.78) 936.25 (0.56) 944.81 (0.65) 
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fluorobenzene 353.15 [13] 882.11 (1.30) 906.08 (1.00) 919.54 (0.80) 
formamide 278.15 [28] 1161.78 (0.27) 1239.04 (0.21) 1235.79 (0.24) 
formamide 288.15 [28] 1148.76 (0.18) 1228.92 (0.46) 1223.54 (0.31) 
formamide 298.15 [28] 1135.43 (0.43) 1218.61 (0.69) 1212.32 (0.21) 
formamide 308.15 [28] 1123.20 (0.43) 1209.05 (0.44) 1201.02 (0.47) 
formamide 313.15 [13] 1116.22 (0.33) 1203.73 (0.46) 1194.57 (0.14) 
formamide 323.15 [28] 1103.05 (0.45) 1192.93 (0.28) 1183.75 (0.46) 
formamide 333.15 [28] 1089.83 (0.45) 1182.28 (0.44) 1173.03 (0.49) 
heptafluoro-2,3,3-trichlorobutane 273.15 [29] 1771.62 (0.60) 1772.67 (1.00) 1759.55 (1.20) 
heptafluoro-2,3,3-trichlorobutane 298.05 [29] 1730.23 (1.60) 1728.84 (0.9) 1715.78 (0.89) 
heptafluoro-2,3,3-trichlorobutane 334.35 [29] 1664.66 (0.98) 1665.12 (0.93) 1657.71 (0.71) 
heptafluoro-2,3,3-trichlorobutane 343.65 [29] 1646.82 (0.71) 1647.55 (0.60) 1644.37 (1.70) 
heptafluoro-2,3,3-trichlorobutane 362.95 [29] 1611.72 (1.30) 1610.86 (1.60) 1610.00 (1.20) 
heptafluoro-2,3,3-trichlorobutane 371.45 [29] 1598.49 (1.10) 1597.84 (0.70) 1597.50 (1.30) 
heptafluoro-2,3,3-trichlorobutane 390.65 [29] 1560.22 (1.30) 1561.34 (0.84) 1563.65 (1.20) 
heptafluoro-2,3,3-trichlorobutane 273.15 [29] 1771.62 (0.60) 1772.67 (1.00) 1759.55 (1.20) 
hex-1-ene 273.15 [30] 671.06 (0.42) 672.01 (0.28) 684.97 (0.19) 
hex-1-ene 283.15 [31] 660.41 (0.34) 660.77 (0.23) 676.04 (0.27) 
hex-1-ene 289.40 [31] 652.08 (0.08) 654.26 (0.43) 670.03 (0.31) 
hex-1-ene 293.15 [30] 648.43 (0.33) 648.67 (0.35) 666.68 (0.23) 
hex-1-ene 298.15 [31] 642.88 (0.34) 643.92 (0.30) 661.78 (0.25) 
hex-1-ene 303.15 [32] 636.72 (0.51) 637.63 (0.34) 657.06 (0.35) 
hex-1-ene 312.92 [32] 625.15 (0.26) 626.76 (0.42) 648.34 (0.44) 
hex-1-ene 323.15 [31] 612.29 (0.34) 614.00 (0.80) 639.18 (0.40) 
hex-1-ene 333.15 [30] 599.01 (0.81) 601.62 (0.71) 628.90 (0.16) 
hexane 293.15 [13] 640.15 (0.46) 639.84 (0.48) 648.97 (0.33) 
hexane 298.15 [13] 634.56 (0.34) 633.93 (0.48) 644.57 (0.27) 
hexane 313.15 [13] 618.60 (0.46) 619.04 (0.37) 630.57 (0.49) 
hexane 328.15 [13] 602.23 (0.28) 602.07 (0.23) 615.75 (0.20) 
iodobenzene 293.15 [13]   1843.18 (0.49) 1845.58 (0.56) 
iodobenzene 298.15 [13]   1834.94 (0.43) 1839.47 (0.68) 
iodobenzene 313.15 [13]   1808.66 (0.66) 1814.90 (0.99) 
iodobenzene 323.15 [13]   1792.33 (0.26) 1798.01 (0.84) 
iodobenzene 333.15 [13]   1772.39 (0.56) 1782.31 (0.43) 
iodobenzene 353.15 [13]   1736.64 (0.71) 1750.24 (0.89) 
iodoethane 213.15 [13]   2139.69 (0.35) 2127.54 (0.85) 
iodoethane 253.15 [13]   2035.86 (0.07) 2037.17 (0.82) 
iodoethane 273.15 [13]   1984.38 (0.60) 1992.29 (0.74) 
iodoethane 288.15 [13]   1945.15 (0.80) 1956.59 (0.59) 
iodoethane 293.15 [13]   1930.73 (0.76) 1944.98 (0.67) 
iodoethane 313.15 [13]   1876.59 (0.84) 1898.51 (0.68) 
iodoethane 343.15 [13]   1791.53 (1.10) 1827.26 (0.55) 
iodomethane 253.15 [13]   2376.11 (1.30) 2336.33 (0.20) 
iodomethane 273.15 [13]   2304.95 (0.85) 2270.97 (0.90) 
iodomethane 293.15 [13]   2231.74 (1.80) 2205.80 (1.00) 
iodomethane 298.15 [13]   2212.14 (1.00) 2187.39 (0.55) 
methanamine 273.15 [13] 808.39 (0.56) 828.28 (0.61) 685.66 (0.22) 
methanamine 275.01 [33] 806.40 (0.80) 826.57 (0.47) 684.10 (0.26) 
methanamine 284.14 [33] 795.19 (0.50) 815.50 (0.63) 674.22 (0.43) 
methanamine 290.36 [33] 787.19 (0.25) 808.62 (0.47) 667.14 (0.43) 
methanamine 292.93 [33] 783.94 (0.26) 805.91 (0.50) 664.16 (0.29) 
methanol 288.15 [34] 825.04 (0.24) 840.33 (0.53) 759.65 (0.47) 
methanol 293.15 [13] 819.22 (0.44) 836.70 (0.50) 755.00 (0.41) 
methanol 298.15 [13] 813.69 (0.45) 830.22 (0.68) 749.93 (0.69) 
methanol 303.15 [13] 809.07 (0.40) 825.69 (0.33) 745.72 (0.53) 
methanol 308.15 [34] 803.63 (0.57) 820.62 (0.21) 740.78 (0.23) 
methanol 313.15 [13] 798.08 (0.24) 816.32 (0.20) 736.30 (0.36) 
methanol 318.15 [34] 791.24 (0.26) 811.00 (0.41) 731.36 (0.34) 
methanol 323.15 [13] 787.86 (0.20) 805.17 (0.28) 726.42 (0.30) 
methanol 328.15 [34] 781.78 (0.26) 800.72 (0.15) 721.38 (0.07) 
methanol 333.15 [13] 776.53 (0.53) 794.76 (0.53) 716.51 (0.37) 
methyl acetate 283.15 [13] 978.18 (0.40) 1001.70 (0.33) 917.40 (0.39) 
methyl acetate 293.15 [13] 965.52 (0.54) 991.05 (0.50) 905.98 (0.48) 
methyl acetate 298.15 [13] 959.60 (0.53) 984.88 (0.40) 899.26 (0.36) 
methyl acetate 318.15 [13] 935.01 (0.43) 961.85 (0.44) 875.30 (0.34) 
N,N-diethylformamide 298.15 [13] 896.86 (0.25) 920.98 (0.40) 888.37 (0.39) 
N,N-dimethylacetamide 283.15 [35] 937.58 (0.30) 967.42 (0.48) 899.90 (0.20) 
N,N-dimethylacetamide 298.15 [35] 922.62 (0.17) 953.82 (0.54) 887.93 (0.31) 
N,N-dimethylacetamide 313.15 [35] 907.81 (0.06) 940.59 (0.46) 874.20 (0.23) 
N,N-dimethylaniline 293.15 [13] 950.37 (0.37) 957.52 (0.44) 957.75 (0.46) 
N,N-dimethylaniline 298.15 [13] 946.67 (0.28) 953.71 (0.20) 954.39 (0.43) 
N,N-dimethylaniline 313.15 [13] 930.11 (0.49) 938.50 (0.15) 942.37 (0.41) 
N,N-dimethylaniline 333.15 [13] 910.37 (0.16) 919.03 (0.35) 926.24 (0.43) 
N,N-dimethylformamide 283.15 [36] 977.34 (0.23) 1014.66 (0.32) 947.19 (0.35) 
N,N-dimethylformamide 288.15 [36] 972.03 (0.19) 1010.28 (0.24) 942.95 (0.13) 
N,N-dimethylformamide 293.15 [36] 966.48 (0.24) 1005.90 (0.19) 938.78 (0.06) 
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N,N-dimethylformamide 298.15 [36] 962.44 (0.37) 1000.72 (0.22) 934.32 (0.19) 
N,N-dimethylformamide 303.15 [36] 957.09 (0.23) 997.13 (0.32) 929.38 (0.17) 
N,N-dimethylformamide 308.15 [36] 951.74 (0.24) 991.79 (0.34) 925.50 (0.17) 
N,N-dimethylformamide 313.15 [36] 946.26 (0.42) 987.43 (0.39) 921.21 (0.34) 
N,N-dimethylformamide 318.15 [36] 942.42 (0.49) 983.26 (0.22) 916.76 (0.26) 
N,N-dimethylformamide 323.15 [36] 936.60 (0.25) 978.80 (0.33) 912.03 (0.40) 
N,N-dimethylformamide 328.15 [36] 931.25 (0.32) 973.70 (0.31) 907.59 (0.55) 
N,N-dimethylformamide 333.15 [36] 926.77 (0.22) 969.16 (0.26) 903.64 (0.33) 
N,N-dimethylformamide 338.15 [36] 921.86 (0.25) 964.99 (0.48) 898.52 (0.37) 
N,N-dimethylformamide 343.15 [36] 915.52 (0.12) 959.67 (0.29) 893.68 (0.45) 
N,N-dimethylformamide 348.15 [36] 910.68 (0.32) 955.55 (0.46) 889.71 (0.30) 
N,N-dimethylformamide 353.15 [36] 905.96 (0.23) 950.88 (0.36) 885.21 (0.70) 
N-methylacetamide 303.15 [13] 973.34 (0.33) 1007.74 (1.70) 939.00 (0.32) 
N-methylacetamide 308.15 [37] 968.79 (0.14) 1003.27 (0.92) 935.39 (0.51) 
N-methylacetamide 313.15 [37] 964.91 (0.32) 999.19 (0.95) 930.57 (0.62) 
N-methylacetamide 318.15 [37] 960.14 (0.32) 995.25 (0.76) 926.83 (0.47) 
N-methylacetamide 323.15 [37] 955.47 (0.32) 990.58 (0.77) 923.58 (0.27) 
N-methylacetamide 328.15 [37] 950.58 (0.51) 986.52 (0.54) 919.54 (0.41) 
oxolane 295.15 [13] 891.09 (0.45) 897.89 (0.33) 877.86 (0.36) 
oxolane 308.15 [13] 876.87 (0.44) 883.45 (0.48) 861.43 (0.45) 
pent-1-ene 293.15 [13] 607.35 (0.37) 609.59 (0.70) 620.03 (0.70) 
pentane 293.15 [13] 602.95 (0.20) 602.84 (0.28) 615.92 (0.25) 
pentane 298.15 [13] 597.22 (0.44) 598.22 (0.15) 611.91 (0.41) 
pentane 303.15 [13] 592.39 (0.25) 592.12 (0.49) 606.78 (0.26) 
pentyl acetate 284.15 [13] 897.26 (0.22) 906.16 (0.40) 883.07 (0.35) 
pentyl acetate 298.15 [13] 882.63 (0.49) 892.61 (0.46) 871.95 (0.29) 
pentyl acetate 313.15 [13] 868.29 (0.39) 878.28 (0.68) 858.20 (0.41) 
pentyl acetate 333.15 [13] 848.82 (0.44) 859.64 (0.48) 840.68 (0.40) 
perfluorohexane 298.15 [13] 1687.24 (0.42) 1683.94 (1.30) 1652.10 (1.60) 
perfluorohexane 308.15 [13] 1667.87 (0.96) 1666.36 (0.97) 1634.50 (0.89) 
perfluorohexane 328.15 [13] 1628.47 (0.89) 1627.71 (1.60) 1599.74 (1.60) 
phenol 313.15 [13] 1058.41 (0.62) 1076.29 (1.30) 1074.04 (1.16) 
phenol 318.15 [38] 1051.45 (0.71) 1069.23 (0.66) 1067.55 (0.70) 
phenol 323.15 [38] 1047.10 (0.61) 1063.93 (0.38) 1063.20 (0.31) 
phenol 328.15 [38] 1042.52 (0.59) 1059.51 (0.77) 1057.98 (0.64) 
phenol 333.15 [38] 1036.63 (0.89) 1053.66 (0.25) 1054.98 (0.63) 
phenol 338.15 [38] 1030.21 (1.10) 1048.52 (0.53) 1049.79 (0.47) 
phenol 343.15 [38] 1025.30 (0.99) 1044.31 (0.67) 1044.49 (0.80) 
phenol 353.15 [13] 1012.83 (0.75) 1032.67 (0.92) 1037.01 (0.78) 
piperidine 293.15 [13] 900.21 (1.60) 903.89 (0.42) 879.08 (0.59) 
piperidine 298.15 [13] 895.39 (1.40) 902.30 (1.00) 874.83 (0.72) 
piperidine 323.15 [13] 870.97 (0.45) 880.83 (0.87) 851.30 (0.43) 
piperidine 348.15 [13] 847.16 (0.92) 856.96 (0.72) 828.68 (0.37) 
piperidine 373.15 [13] 821.70 (0.57) 831.73 (0.83) 806.02 (0.46) 
propan-2-ol 293.15 [13] 824.63 (0.54) 837.09 (0.76) 805.45 (0.59) 
propan-2-ol 295.15 [13] 824.63 (0.65) 833.97 (0.80) 803.51 (0.65) 
propan-2-ol 298.15 [13] 821.59 (0.61) 832.79 (0.72) 801.29 (0.87) 
propan-2-ol 303.15 [13] 816.07 (0.57) 828.16 (0.76) 797.49 (0.71) 
propan-2-ol 308.15 [13] 812.88 (0.43) 824.06 (0.67) 792.40 (0.37) 
propan-2-ol 313.15 [13] 808.37 (0.63) 818.15 (0.50) 788.09 (0.67) 
propan-2-ol 318.15 [13] 803.97 (0.44) 816.55 (0.58) 784.01 (0.57) 
propan-2-ol 323.15 [13] 799.02 (0.77) 812.45 (0.50) 779.33 (0.80) 
propan-2-ol 333.15 [13] 790.12 (0.62) 802.29 (0.31) 770.51 (0.59) 
propan-2-ol 348.15 [13] 775.56 (0.61) 789.23 (0.78) 755.62 (0.62) 
propyl acetate 273.15 [13] 930.60 (0.20) 947.72 (0.40) 902.39 (0.54) 
propyl acetate 293.15 [13] 908.68 (0.32) 926.49 (0.73) 882.33 (0.24) 
propyl acetate 298.15 [13] 903.60 (0.45) 920.02 (0.75) 876.56 (0.21) 
propyl acetate 313.15 [13] 886.51 (0.35) 904.96 (0.49) 861.57 (0.28) 
pyridine 293.15 [13] 985.52 (0.38) 1015.57 (0.30) 988.40 (0.76) 
pyridine 298.15 [39] 978.99 (0.23) 1009.96 (0.35) 984.00 (0.70) 
pyridine 303.15 [39] 973.54 (0.18) 1004.58 (0.83) 979.08 (0.33) 
pyridine 308.15 [39] 968.31 (0.72) 999.52 (0.70) 974.13 (0.52) 
pyridine 313.15 [13] 962.66 (0.43) 993.63 (0.60) 969.15 (0.65) 
pyridine 323.15 [13] 950.14 (0.53) 982.74 (0.59) 959.01 (0.30) 
pyridine 333.15 [13] 938.40 (0.45) 972.23 (0.61) 947.82 (0.38) 
pyridine 343.15 [13] 925.75 (0.63) 961.75 (0.45) 937.77 (0.45) 
pyridine 348.15 [13] 920.78 (0.73) 954.97 (0.57) 932.88 (0.49) 
pyridine 368.15 [13] 896.12 (0.84) 932.94 (0.80) 912.75 (0.49) 
pyridine 388.15 [13] 871.72 (1.10) 910.03 (0.44) 890.39 (0.31) 
toluene 288.15 [13] 849.62 (0.62) 855.29 (0.43) 864.84 (0.37) 
toluene 293.15 [13] 842.98 (0.68) 850.21 (0.49) 860.33 (0.25) 
toluene 298.15 [13] 837.30 (0.46) 844.88 (0.76) 855.55 (0.40) 
toluene 303.15 [13] 831.33 (0.07) 839.60 (0.34) 850.99 (0.20) 
toluene 313.15 [13] 820.19 (0.56) 827.32 (0.41) 841.66 (0.28) 
toluene 323.15 [13] 807.04 (0.48) 815.20 (0.57) 832.06 (0.38) 
toluene 328.15 [13] 802.34 (0.58) 809.43 (0.41) 827.67 (0.41) 
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toluene 348.15 [13] 777.14 (0.76) 784.10 (0.36) 807.08 (0.40) 
tribromomethane 283.15 [13] 2954.09 (1.30) 2999.32 (1.40) 2999.53 (2.00) 
tribromomethane 293.15 [13] 2924.98 (1.40) 2965.34 (1.10) 2972.33 (0.89) 
tribromomethane 303.15 [13] 2895.88 (0.93) 2937.27 (0.69) 2935.89 (1.20) 
tribromomethane 313.15 [13] 2868.94 (0.42) 2906.59 (1.70) 2907.17 (0.76) 
tribromomethane 343.15 [13] 2780.28 (0.52) 2819.47 (0.98) 2812.50 (1.70) 
trichloromethane 293.15 [13] 1440.90 (0.17) 1451.03 (0.42) 1479.77 (1.00) 
trichloromethane 295.15 [40] 1437.19 (0.72) 1446.19 (0.75) 1475.09 (0.43) 
trichloromethane 297.15 [40] 1433.16 (0.64) 1443.24 (0.84) 1470.09 (0.45) 
trichloromethane 298.15 [41] 1430.59 (0.58) 1440.14 (1.10) 1469.00 (1.50) 
trichloromethane 303.15 [42] 1419.31 (0.47) 1430.21 (1.40) 1458.23 (0.73) 
trichloromethane 308.15 [42] 1410.48 (1.00) 1418.84 (0.46) 1447.27 (0.68) 
trichloromethane 313.15 [13] 1397.68 (1.90) 1409.74 (0.63) 1437.52 (0.91) 
trichloromethane 323.15 [13] 1379.29 (0.80) 1388.49 (0.66) 1415.83 (1.10) 
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2.4. Validation I Data Set 

 

Table 5: Simulation results for solvation free energies ΔGsolv in kJ/mol from the validation I data set. The first two columns mark the 
solute and solvent compounds, followed by the temperature T in K and the source for the experimental reference data. This is ensued 
by simulation results for the model parameter sets, whereas statistical uncertainties are given in brackets. 

 

Solute Solvent T Source 
GAFF/RESP GAFF/IPolQ-Mod GAFF/IPolQ-Mod+LJ-Fit 
ΔGsolv δΔGsolv ΔGsolv δΔGsolv ΔGsolv δΔGsolv 

1,1-difluoroethane TIP3P 298.00 [1] 1.19 (0.08) -2.15 (0.09) -4.35 (0.10) 
1,1-difluoroethane TIP4P/2005 298.00 [1] 2.30 (0.09) -0.78 (0.09) -7.19 (0.14) 
1,4-dichlorobenzene ethoxyethane 298.00 [1] -26.27 (0.04) -26.72 (0.09) -28.81 (0.10) 
1,4-dioxane 2-methylpyridine 298.00 [1] -26.01 (0.06) -26.58 (0.14) -20.68 (0.14) 
1,4-dioxane iodobenzene 298.00 [1]   -26.44 (0.09) -20.21 (0.09) 
1,4-dioxane butanone 298.00 [1] -25.54 (0.08) -25.98 (0.09) -20.44 (0.11) 
1,4-dioxane cyclohexanone 298.00 [1] -26.03 (0.11) -26.52 (0.24) -19.83 (0.12) 
1-bromopropane TIP3P 298.00 [1] -0.37 (0.07) -3.41 (0.13) -4.08 (0.13) 
1-bromopropane TIP4P/2005 298.00 [1] 0.56 (0.13) -2.36 (0.13) -4.03 (0.11) 
1-butanol iodobenzene 298.00 [1]   -20.91 (0.09) -23.62 (0.15) 
1-butene octan-1-ol 298.00 [1] -5.05 (0.21) -4.91 (0.23) -8.00 (0.31) 
1-iodopropane TIP3P 298.00 [1]   -1.02 (0.11) -5.01 (0.08) 
1-iodopropane TIP4P/2005 298.00 [1]   0.02 (0.11) -4.77 (0.19) 
1-pentyne octan-1-ol 298.00 [1] -17.63 (0.19) -18.74 (0.33) -17.17 (0.35) 
2,2-dimethylpropane TIP3P 298.00 [1] 9.83 (0.05) 9.49 (0.07) 6.07 (0.11) 
2,2-dimethylpropane TIP4P/2005 298.00 [1] 10.65 (0.14) 10.90 (0.18) 5.88 (0.05) 
2,6-dimethylpyridine cyclohexane 298.00 [1] -22.77 (0.08) -22.85 (0.10) -26.83 (0.05) 
2-butanone aniline 298.00 [1] -20.21 (0.14) -23.47 (0.23) -21.76 (0.20) 
2-butanone 1-butoxybutane 298.00 [1] -15.14 (0.09) -16.36 (0.09) -16.97 (0.07) 
2-butanone dimethylacetamide 298.00 [1] -18.19 (0.15) -21.14 (0.16) -20.97 (0.08) 
2-butanone triethylamine 298.00 [1] -14.35 (0.08) -14.97 (0.12) -15.24 (0.12) 
2-butanone cyclohexanone 298.00 [1] -17.93 (0.13) -20.90 (0.17) -21.23 (0.12) 
2-methylaniline benzene 298.00 [1] -26.36 (0.09) -26.44 (0.13) -31.49 (0.14) 
2-methylphenol benzene 298.00 [1] -27.88 (0.03) -29.19 (0.13) -33.36 (0.14) 
2-methylpropene carbon tetrachloride 298.00 [1] -9.01 (0.08) -8.61 (0.04) -12.41 (0.07) 
2-methylpyridine benzene 298.00 [1] -23.50 (0.08) -24.24 (0.11) -26.72 (0.10) 
2-methylpyridine 2-methylpyridine 298.00 [1] -23.58 (0.12) -25.26 (0.19) -27.16 (0.27) 
2-pentanone benzene 298.00 [1] -21.64 (0.07) -23.24 (0.07) -24.25 (0.13) 
2-pentanone perfluorobenzene 298.00 [1] -24.53 (0.11) -26.62 (0.08) -26.00 (0.06) 
3-bromoprop-1-ene octan-1-ol 298.00 [1] -13.38 (0.38) -12.67 (0.07) -15.64 (0.36) 
4-methylaniline butylacetate 298.00 [1] -31.90 (0.24) -33.89 (0.15) -34.64 (0.21) 
4-methylphenol 1,2-dibromoethane 298.00 [1] -30.30 (0.13) -30.71 (0.12) -35.74 (0.15) 
4-methylphenol cyclohexane 298.00 [1] -21.39 (0.12) -21.57 (0.08) -25.97 (0.08) 
4-methylphenol iodobenzene 298.00 [1]   -28.39 (0.08) -32.85 (0.19) 
acetonitrile heptane 298.00 [1] -10.58 (0.07) -10.63 (0.02) -8.36 (0.06) 
benzaldehyde TIP3P 298.00 [1] -16.07 (0.10) -23.45 (0.10) -14.89 (0.10) 
benzaldehyde TIP4P/2005 298.00 [1] -15.34 (0.24) -23.12 (0.12) -15.47 (0.12) 
benzamide carbon tetrachloride 298.00 [1] -28.85 (0.11) -29.92 (0.07) -31.67 (0.13) 
benzamide cyclohexane 298.00 [1] -26.06 (0.11) -26.21 (0.07) -27.55 (0.14) 
benzonitrile heptane 298.00 [1] -24.23 (0.03) -24.28 (0.07) -24.76 (0.09) 
bromobenzene heptane 298.00 [1] -22.03 (0.07) -22.11 (0.08) -24.51 (0.03) 
butylacetate butylacetate 298.00 [1] -27.61 (0.13) -29.14 (0.1) -27.79 (0.18) 
chlorobenzene chlorobenzene 298.00 [1] -20.99 (0.15) -21.47 (0.15) -24.11 (0.10) 
cis-1,2-dimethylcyclohexane TIP3P 298.00 [1] 7.58 (0.03) 7.48 (0.13) 4.42 (0.08) 
cis-1,2-dimethylcyclohexane TIP4P/2005 298.00 [1] 8.97 (0.18) 8.81 (0.19) 4.99 (0.11) 
cyclohexane trichloromethane 298.00 [1] -19.64 (0.06) -19.59 (0.10) -19.47 (0.06) 
cyclohexane benzene 298.00 [1] -17.05 (0.05) -16.53 (0.10) -16.81 (0.10) 
cyclopentane octan-1-ol 298.00 [1] -12.49 (0.18) -12.54 (0.27) -11.45 (0.32) 
dichloro(difluoro)methane trichloromethane 298.00 [1] -10.31 (0.07) -10.09 (0.07) -10.54 (0.07) 
dimethoxymethane TIP3P 298.00 [1] -7.58 (0.09) -8.37 (0.11) -11.13 (0.14) 
dimethoxymethane TIP4P/2005 298.00 [1] -7.65 (0.07) -8.64 (0.18) -8.37 (0.20) 
dimethylamine TIP3P 298.00 [1] -10.42 (0.09) -11.60 (0.12) -14.89 (0.05) 
dimethylamine TIP4P/2005 298.00 [1] -12.66 (0.12) -13.79 (0.19) -14.57 (0.14) 
ethanol tribromomethane 298.00 [1] -15.47 (0.22) -15.41 (0.28) -16.77 (0.05) 
ethanol aniline 298.00 [1] -17.87 (0.13) -19.26 (0.08) -17.78 (0.15) 
ethanol triethylamine 298.00 [1] -10.07 (0.15) -10.05 (0.05) -11.49 (0.08) 
ethanol butylacetate 298.00 [1] -21.84 (0.11) -24.89 (0.15) -19.73 (0.17) 
ethanol pyridine 298.00 [1] -19.27 (0.16) -22.43 (0.10) -20.83 (0.13) 
ethanol dimethylformamide 298.00 [1] -24.33 (0.11) -29.64 (0.10) -22.82 (0.03) 
ethanol acetophenone 298.00 [1] -19.49 (0.12) -23.73 (0.27) -19.24 (0.21) 
ethene octan-1-ol 298.00 [1] 2.23 (0.08) 1.91 (0.22) 1.72 (0.13) 
ethoxyethane cyclohexane 298.00 [1] -13.75 (0.08) -13.69 (0.07) -13.98 (0.09) 
ethylacetate 2-methylpropan-1-ol 298.00 [1] -22.27 (0.27) -24.52 (0.20) -22.24 (0.20) 
ethylacetate perfluorobenzene 298.00 [1] -25.09 (0.12) -26.49 (0.11) -22.61 (0.10) 
ethyne octan-1-ol 298.00 [1] -8.79 (0.16) -10.14 (0.22) -6.76 (0.25) 
fluorobenzene fluorobenzene 298.00 [1] -16.67 (0.06) -17.50 (0.08) -20.41 (0.03) 
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iodobenzene octan-1-ol 298.00 [1]   -25.04 (0.31) -28.61 (0.16) 
iodobenzene heptane 298.00 [1]   -24.10 (0.06) -27.65 (0.11) 
methylacetate carbon tetrachloride 298.00 [1] -16.20 (0.03) -16.92 (0.09) -14.23 (0.11) 
N-(2-hydroxyphenyl)acetamide TIP3P 298.00 [1] -46.15 (0.13) -55.73 (0.12) -55.13 (0.11) 
N-(2-hydroxyphenyl)acetamide TIP4P/2005 298.00 [1] -47.53 (0.13) -57.96 (0.23) -53.87 (0.12) 
N-methylformamide methylformamide 298.00 [1] -33.13 (0.23) -40.31 (0.38) -36.46 (0.16) 
octane pyridine 298.00 [1] -18.49 (0.13) -14.37 (0.09) -21.26 (0.05) 
octane dimethylacetamide 298.00 [1] -15.85 (0.08) -11.43 (0.11) -19.56 (0.16) 
octane ethanol 298.00 [1] -17.35 (0.08) -16.50 (0.11) -22.74 (0.07) 
o-xylene ethoxyethane 298.00 [1] -21.99 (0.05) -22.36 (0.07) -27.37 (0.10) 
1-propanol iodobenzene 298.00 [1]   -17.74 (0.09) -19.73 (0.14) 
phenol iodobenzene 298.00 [1]   -25.24 (0.12) -28.74 (0.21) 
phenol butylacetate 298.00 [1] -36.10 (0.22) -38.26 (0.21) -36.45 (0.14) 
propionitrile octan-1-ol 298.00 [1] -16.62 (0.34) -20.99 (0.29) -19.69 (0.36) 
propylacetate cyclohexane 298.00 [1] -20.14 (0.11) -20.15 (0.10) -19.55 (0.06) 
propylamine iodobenzene 298.00 [1]   -17.31 (0.14) -19.56 (0.10) 
propylamine bromobenzene 298.00 [1] -16.88 (0.15) -17.61 (0.12) -19.91 (0.21) 
propyne TIP3P 298.00 [1] -4.27 (0.01) -6.80 (0.08) -1.47 (0.12) 
propyne TIP4P/2005 298.00 [1] -3.97 (0.14) -6.42 (0.15) -1.86 (0.10) 
pyridine 1-butoxybutane 298.00 [1] -18.66 (0.06) -19.32 (0.08) -20.24 (0.20) 
pyridine butylacetate 298.00 [1] -21.15 (0.11) -22.67 (0.07) -23.45 (0.10) 
quinoline trichloromethane 298.00 [1] -37.87 (0.11) -40.39 (0.11) -42.89 (0.09) 
tetrachloroethene tetrachloroethene 298.00 [1] -20.75 (0.09) -20.74 (0.09) -20.79 (0.08) 
tetrafluoromethane octan-1-ol 298.00 [1] 0.58 (0.11) 1.07 (0.12) 0.42 (0.20) 
toluene 2-methylpyridine 298.00 [1] -18.19 (0.08) -18.42 (0.11) -22.88 (0.16) 
toluene bromoethane 298.00 [1] -19.85 (0.04) -20.67 (0.09) -24.79 (0.10) 
toluene 1-butoxybutane 298.00 [1] -17.89 (0.09) -17.92 (0.11) -22.36 (0.03) 
toluene anisole 298.00 [1] -18.10 (0.06) -18.43 (0.08) -22.98 (0.07) 
toluene bromobenzene 298.00 [1] -18.80 (0.08) -19.38 (0.12) -23.74 (0.07) 
toluene iodobenzene 298.00 [1]   -19.15 (0.11) -23.68 (0.10) 
toluene fluorobenzene 298.00 [1] -18.95 (0.08) -19.45 (0.08) -23.60 (0.10) 
trans-2-pentene carbon tetrachloride 298.00 [1] -12.81 (0.03) -12.84 (0.10) -17.09 (0.09) 
tribromomethane pentane 298.00 [1] -23.52 (0.02) -23.72 (0.03) -22.78 (0.04) 
trichloroethene cyclohexane 298.00 [1] -16.96 (0.08) -17.01 (0.06) -17.35 (0.09) 
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2.5. Validation II Data Set 

 
Table 6: Simulation results for solvation free energies ΔGsolv in kJ/mol from the validation II data set. The first two columns mark the 
solute and solvent compounds, followed by the temperature T in K and the source for the experimental reference data. This is ensued 
by simulation results for the model parameter sets, whereas statistical uncertainties are given in brackets. 

 

Solute Solvent T Source 
GAFF/RESP GAFF/IPolQ-Mod+LJ-Fit 
ΔGsolv δΔGsolv ΔGsolv δΔGsolv 

haloperidol 1,4-dioxane 298.15 [43] -94.46 (0.18) -103.09 (0.20) 
haloperidol acetone 298.15 [43] -89.84 (0.18) -97.59 (0.18) 
haloperidol benzene 298.15 [43] -84.63 (0.16) -98.45 (0.18) 
haloperidol butyl acetate 298.15 [43] -95.41 (0.17) -102.96 (0.22) 
haloperidol trichloromethane 298.15 [43] -91.43 (0.16) -101.22 (0.20) 
haloperidol N,N-dimethylformamide 298.15 [43] -91.86 (0.20) -103.67 (0.16) 
haloperidol ethanol 298.15 [43] -88.97 (0.17) -98.71 (0.17) 
haloperidol ethyl acetate 298.15 [43] -97.34 (0.19) -101.30 (0.18) 
haloperidol glycerol 298.15 [43] -148.04 (0.21) -86.70 (0.16) 
haloperidol methanol 298.15 [43] -87.41 (0.18) -95.99 (0.15) 
haloperidol toluene 298.15 [43] -85.37 (0.17) -96.00 (0.16) 
phenacetin benzene 297.90 [43] -50.97 (0.06) -54.02 (0.03) 
phenacetin trichloromethane 298.15 [43] -58.43 (0.13) -61.57 (0.10) 
phenacetin cyclohexane 298.15 [43] -39.15 (0.18) -39.15 (0.13) 
phenacetin ethanol 298.25 [43] -55.40 (0.16) -63.84 (0.06) 
phenacetin ethyl acetate 298.35 [43] -58.14 (0.16) -60.70 (0.15) 
phenacetin hexane 298.15 [43] -38.26 (0.06) -39.62 (0.04) 
phenacetin methanol 298.18 [43] -55.94 (0.22) -65.71 (0.17) 
phenacetin octan-1-ol 298.15 [43] -50.96 (0.32) -58.31 (0.40) 
phenacetin oxolane 298.17 [43] -56.94 (0.15) -63.76 (0.24) 
temazepam acetone 298.15 [43] -80.88 (0.17) -84.50 (0.13) 
temazepam acetonitrile 298.15 [43] -85.03 (0.14) -84.67 (0.30) 
temazepam 1-phenylethan-1-one 298.15 [43] -81.99 (0.34) -86.45 (0.38) 
temazepam benzene 298.15 [43] -75.49 (0.11) -81.77 (0.13) 
temazepam phenylmethanol 298.15 [43] -88.90 (0.65) -88.04 (0.85) 
temazepam cyclohexane 298.15 [43] -63.27 (0.12) -66.68 (0.13) 
temazepam dichloromethane 298.15 [43] -81.35 (0.06) -86.00 (0.09) 
temazepam N,N-dimethylformamide 298.15 [43] -86.37 (0.08) -87.04 (0.25) 
temazepam ethanol 298.15 [43] -78.38 (0.43) -82.15 (0.31) 
temazepam ethyl acetate 298.15 [43] -83.59 (0.28) -84.22 (0.20) 
temazepam formamide 298.15 [43] -86.45 (0.28) -75.68 (0.18) 
temazepam hexane 298.15 [43] -59.68 (0.08) -65.28 (0.10) 
temazepam methanol 298.15 [43] -79.54 (0.35) -83.46 (0.15) 
temazepam methyl acetate 298.15 [43] -85.24 (0.26) -83.76 (0.12) 
temazepam propan-1-ol 298.15 [43] -75.87 (0.26) -80.81 (0.51) 
temazepam oxolane 298.15 [43] -81.64 (0.17) -87.03 (0.17) 
temazepam toluene 298.15 [43] -73.87 (0.21) -80.64 (0.16) 
trimethoprim acetone 297.96 [43] -88.80 (0.14) -81.56 (0.17) 
trimethoprim butan-1-ol 298.46 [43] -79.27 (0.41) -80.08 (0.64) 
trimethoprim ethanol 297.95 [43] -81.20 (0.56) -81.73 (0.20) 
trimethoprim methanol 298.17 [43] -83.84 (0.13) -82.92 (0.10) 
trimethoprim oxolane 298.08 [43] -87.45 (0.19) -83.79 (0.29) 
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2.6. Validation III Data Set 

 
Table 7: Simulation results for densities ρ in kg/m3 from the validation III data set. The two columns mark the compounds of the binary 
mixture, followed by the mole fraction x1, temperature T in K and the source for the experimental reference data. This is ensued by 
simulation results for the model parameter sets, whereas statistical uncertainties are given in brackets. 

 

Compound 1 Compound 2 x1 T Source 
GAFF/RESP GAFF/IPolQ-Mod 

GAFF/IPolQ-
Mod+LJ-Fit 

ρ δρ ρ δρ ρ δρ 
1,1,1-trichloroethane cyclohexane 0.251 298.15 [13] 883.72 (0.56) 883.57 (0.69) 890.46 (0.39) 
1,1-dimethylbuta-1,3-diene hexane 0.108 198.15 [13] 737.54 (0.07) 737.55 (0.23) 744.69 (0.20) 
1,2-dichlorohexafluorocyclopentene heptafluoro-2,3,3-trichlorobutane 0.527 298.15 [13] 1691.29 (0.91) 1692.16 (0.61) 1664.31 (0.83) 
1-bromobutane heptane 0.415 183.15 [13] 998.27 (0.45) 999.79 (0.63) 1003.14 (0.75) 
1-bromobutane heptane 0.415 283.15 [13] 878.94 (0.37) 881.12 (0.62) 901.32 (0.34) 
1-bromobutane heptane 0.415 363.15 [13] 778.08 (0.54) 781.95 (0.81) 817.37 (0.29) 
1-iodobutane heptane 0.546 193.15 [13]   1264.02 (0.53) 1269.56 (0.91) 
1-iodobutane heptane 0.546 273.15 [13]   1150.62 (0.57) 1168.54 (0.24) 
1-iodobutane heptane 0.546 353.15 [13]   1030.44 (0.39) 1069.55 (0.24) 
2,2,2-trifluoroethanol ethanol 0.489 298.15 [13] 1096.88 (0.17) 1119.07 (0.78) 1064.66 (0.41) 
2,3-dimethylbuta-1,3-diene hexane 0.332 298.15 [13] 645.58 (0.19) 645.59 (0.27) 666.52 (0.26) 
2-iodo-2-methylpropane carbon tetrachloride 0.522 293.15 [13]   1626.90 (0.46) 1659.61 (0.50) 
2-iodobutane carbon tetrachloride 0.460 293.15 [13]   1607.97 (0.53) 1637.46 (0.61) 
2-methylaniline ethanol 0.506 308.15 [13] 921.29 (0.47) 938.28 (0.37) 892.49 (0.42) 
2-methylbuta-1,3-diene 2-methylbut-2-ene 0.507 293.15 [13] 621.69 (0.33) 630.58 (0.20) 655.22 (0.32) 
2-propan-2-yloxypropane methylcyclohexane 0.500 288.15 [44] 763.13 (0.29) 764.95 (0.33) 764.54 (0.24) 
2-propan-2-yloxypropane methylcyclohexane 0.500 298.15 [44] 752.07 (0.26) 754.53 (0.33) 754.91 (0.26) 
2-propan-2-yloxypropane methylcyclohexane 0.500 308.15 [44] 742.29 (0.24) 744.46 (0.49) 746.22 (0.19) 
4-methylpyridine TIP3P 0.500 338.15 [17] 912.53 (0.53) 936.66 (0.73) 935.86 (0.71) 
4-methylpyridine TIP4P/2005 0.500 338.15 [17] 925.40 (0.17) 957.99 (1.50) 940.1 (0.61) 
acetamide phenol 0.500 353.15 [13] 1024.70 (0.26) 1050.74 (0.89) 1026.99 (0.70) 
acetamide phenol 0.500 333.15 [13] 1043.60 (0.76) 1069.02 (0.69) 1043.5 (0.73) 
acetone methanol 0.298 363.15 [13] 721.20 (0.37) 760.70 (0.36) 688.51 (0.27) 
acetone chlorobenzene 0.491 273.15 [13] 987.11 (0.17) 1013.25 (0.27) 983.25 (0.31) 
acetone iodomethane 0.600 273.15 [13]   1404.82 (0.38) 1323.11 (0.71) 
acetone bromobenzene 0.499 273.15 [13] 1232.19 (0.33) 1263.31 (0.29) 1221.71 (0.35) 
acetone iodomethane 0.400 253.15 [13]   1744.93 (0.70) 1663.76 (0.43) 
acetone TIP3P 0.230 293.15 [45] 884.76 (0.49) 918.11 (0.14) 864.12 (0.43) 
acetone TIP3P 0.230 310.93 [45] 863.09 (0.40) 899.28 (0.26) 845.15 (0.19) 
acetone TIP3P 0.230 323.2 [45] 847.25 (0.38) 885.50 (0.44) 831.45 (0.31) 
acetone TIP4P/2005 0.230 293.15 [45] 905.57 (0.53) 936.65 (0.39) 880.30 (0.29) 
acetone TIP4P/2005 0.230 310.93 [45] 888.70 (0.34) 920.89 (0.20) 865.09 (0.11) 
acetone TIP4P/2005 0.230 323.2 [45] 876.10 (0.43) 910.53 (0.34) 854.02 (0.44) 
acetonitrile carbon tetrachloride 0.550 323.15 [13] 1221.98 (0.46) 1253.72 (0.70) 1225.68 (0.26) 
acetonitrile benzoyl chloride 0.547 323.15 [13] 1030.18 (0.22) 1062.78 (0.47) 1009.89 (0.16) 
acetonitrile 2-methylbuta-1,3-diene 0.624 293.15 [13] 723.56 (0.53) 756.42 (0.43) 721.23 (0.28) 
acetonitrile pent-1-ene 0.631 293.15 [13] 705.75 (0.69) 727.35 (0.46) 701.53 (0.34) 
acetonitrile pent-2-ene 0.631 293.15 [13] 706.34 (0.24) 722.42 (0.48) 702.93 (0.12) 
aniline cyclohexane 0.509 333.15 [13] 820.61 (0.57) 825.38 (0.52) 815.86 (0.57) 
aniline methanol 0.290 313.15 [13] 904.30 (0.24) 932.63 (0.30) 853.01 (0.28) 
aniline ethoxybenzene 0.521 333.15 [13] 940.78 (0.40) 953.48 (0.42) 929.00 (0.16) 
aniline ethoxybenzene 0.521 353.15 [13] 916.52 (0.49) 930.56 (0.50) 909.03 (0.28) 
anisole benzene 0.500 323.15 [13] 892.47 (0.52) 904.15 (0.42) 898.42 (0.49) 
benzonitrile chloromethylbenzene 0.450 343.15 [13] 995.00 (0.47) 1016.28 (0.61) 1006.81 (0.33) 
benzonitrile benzene 0.556 298.15 [13] 955.56 (0.38) 972.55 (0.61) 950.01 (0.43) 
bromobenzene benzene 0.413 343.15 [13] 1066.46 (0.50) 1081.28 (0.51) 1096.46 (0.43) 
bromobenzene chlorobenzene 0.674 273.15 [13] 1385.05 (1.66) 1397.63 (0.71) 1402.03 (0.31) 
butyl acetate propyl acetate 0.400 333.15 [13] 859.16 (0.43) 874.60 (0.34) 835.45 (0.65) 
cyclohexane hexane 0.500 298.15 [13] 685.28 (0.47) 685.27 (0.36) 698.34 (0.33) 
ethoxybenzene iodoethane 0.607 273.15 [13]   1277.23 (0.29) 1266.36 (0.35) 
ethoxyethane trichloromethane 0.500 293.15 [13] 1063.42 (0.92) 1072.29 (0.78) 1076.93 (0.24) 
ethoxyethane tribromomethane 0.442 293.15 [13] 1905.62 (0.61) 1923.7 (0.70) 1912.84 (0.75) 
ethoxyethane ethanol 0.567 273.15 [46] 774.45 (0.31) 781.42 (0.26) 771.84 (0.24) 
ethyl acetate ethanol 0.343 273.15 [13] 884.48 (0.49) 900.97 (0.31) 852.72 (0.20) 
ethyl acetate ethanol 0.520 303.15 [13] 874.15 (0.32) 893.50 (0.97) 842.17 (0.28) 
ethyl carbamate ethoxyethane 0.357 293.15 [13] 864.74 (0.36) 871.63 (0.53) 864.79 (0.36) 
ethyl carbamate ethanol 0.341 293.15 [13] 956.76 (0.75) 974.77 (0.48) 933.5 (0.44) 
fluorobenzene benzene 0.446 353.15 [13] 822.25 (0.68) 838.95 (0.24) 860.15 (0.32) 
fluorobenzene carbon tetrachloride 0.502 293.15 [13] 1273.96 (0.42) 1285.65 (1.10) 1305.6 (0.21) 
fluorobenzene benzene 0.446 273.15 [13] 939.36 (0.15) 954.43 (0.29) 957.04 (0.62) 
formamide 1,4-dioxane 0.679 313.15 [13] 1091.45 (0.81) 1130.77 (0.21) 1133.65 (0.58) 
formamide TIP3P 0.489 333.15 [28] 1037.34 (0.32) 1100.93 (0.25) 1075.97 (0.21) 
formamide TIP4P/2005 0.489 333.15 [28] 1056.90 (0.23) 1113.67 (0.14) 1103.82 (0.22) 
formamide pyridine 0.266 298.15 [13] 1005.69 (0.27) 1040.65 (0.38) 1016.21 (0.25) 
formamide methanol 0.498 298.15 [13] 981.09 (0.28) 1029.95 (0.29) 975.02 (0.16) 
formamide methanol 0.498 313.15 [13] 962.70 (0.38) 1013.63 (0.28) 958.22 (0.19) 
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hexafluoro-2-propanol benzene 0.299 323.15 [13] 1041.91 (0.65) 1060.67 (0.43) 1056.24 (0.28) 
hexane 2-methylbuta-1,3-diene 0.793 198.15 [13] 734.08 (0.23) 733.04 (0.20) 740.82 (0.27) 
hexane 2-methylbuta-1,3-diene 0.793 248.15 [13] 684.18 (0.20) 682.77 (0.33) 698.78 (0.16) 
iodobenzene benzene 0.276 353.15 [13]   1082.73 (0.34) 1107.32 (0.41) 
iodoethane iodomethane 0.500 288.15 [13]   2080.62 (1.10) 2078.37 (0.94) 
methyl acetate benzene 0.504 318.15 [13] 877.17 (0.08) 895.11 (0.46) 859.83 (0.22) 
morpholine benzene 0.356 298.15 [13] 940.68 (0.52) 951.37 (0.63) 942.53 (0.27) 
N,N-dimethylaniline Isopropylbenzol 0.600 333.15 [13] 865.81 (0.46) 871.84 (0.26) 884.74 (0.29) 
N,N-dimethylaniline phenol 0.437 323.15 [13] 978.18 (0.47) 989.17 (0.37) 992.44 (0.71) 
N,N-dimethylaniline phenol 0.437 373.15 [13] 924.91 (0.47) 936.75 (0.66) 947.76 (0.19) 
N,N-dimethylformamide 2-methylbuta-1,3-diene 0.482 293.15 [13] 784.74 (0.55) 810.15 (0.82) 786.77 (0.26) 
N-methylacetamide propyl acetate 0.484 308.15 [47] 923.16 (0.15) 946.42 (0.25) 894.86 (0.35) 
N-methylacetamide propan-1-ol 0.516 303.15 [13] 892.35 (0.26) 916.12 (0.38) 866.72 (0.21) 
N-phenylaniline phenol 0.326 313.15 [13] 1057.31 (0.65) 1073.40 (0.65) 1068.71 (1.10) 
oxolane cyclohexane 0.534 295.15 [13] 809.77 (0.25) 809.74 (0.18) 797.66 (0.29) 
perfluorohexane hexane 0.485 298.15 [13] 1246.58 (0.63) 1246.23 (0.38) 1245.74 (0.51) 
perfluorohexane hexane 0.485 328.15 [13] 1195.77 (0.33) 1196.28 (0.95) 1202.92 (0.87) 
phenol benzene 0.455 343.15 [13] 900.81 (0.38) 912.02 (0.93) 924.50 (0.66) 
phenol methanol 0.254 313.15 [13] 915.05 (0.41) 914.98 (0.17) 878.52 (0.32) 
phenylhydrazine phenol 0.466 323.15 [13] 1059.86 (0.43) 1083.13 (0.64) 1040.52 (0.22) 
piperidine phenol 0.550 373.15 [13] 902.72 (0.16) 917.18 (0.70) 900.34 (0.53) 
pyridine piperidine 0.472 323.15 [13] 905.96 (0.52) 921.85 (0.43) 899.04 (0.28) 
pyridine 2-chlorophenol 0.605 273.15 [13] 1135.68 (0.29) 1155.03 (0.68) 1138.03 (0.73) 
pyridine 2-chlorophenol 0.605 333.15 [13] 1063.28 (0.63) 1087.71 (0.25) 1076.73 (0.22) 
pyridine 2-chlorophenol 0.605 383.15 [13] 1001 (0.37) 1028.38 (0.69) 1022.2 (0.11) 
quinoline phenol 0.328 313.15 [13] 1066.75 (0.24) 1085.46 (0.53) 1077.77 (0.44) 
quinoline phenol 0.328 353.15 [13] 1026.57 (0.66) 1048.20 (0.38) 1043.67 (0.33) 
tetrachloroethene cyclopentane 0.486 298.15 [13] 1149.34 (0.33) 1152.21 (0.38) 1164.97 (0.47) 
TIP3P ethane-1,2-diamine 0.503 353.15 [48] 1103.27 (1.50) 1141.70 (0.76) 953.4 (0.35) 
TIP3P acetonitrile 0.496 333.15 [49] 796.21 (1.05) 841.44 (0.28) 764.86 (0.88) 
TIP4P/2005 ethane-1,2-diamine 0.503 353.15 [48] 1115 (1.06) 1135.62 (0.44) 964.80 (0.28) 
TIP4P/2005 acetonitrile 0.496 333.15 [49] 810.32 (0.22) 853.12 (0.23) 779.73 (0.58) 
toluene cyclohexane 0.500 328.15 [13] 751.72 (0.69) 753.77 (0.60) 765.44 (0.24) 
tribromomethane cyclohexane 0.390 293.15 [13] 1484.37 (0.54) 1488.24 (1.40) 1485.65 (0.44) 
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3. Representation of Force Field Accuracies for the Validation I Data Set 

In order to further analyze the reasons for the unexpected performances of the three model parameter sets in the 

validation I data set, all solvation free energy systems from the refitting- and validation I data set were considered as 

hypothetical basis population (BP). For GAFF/IPolQ-Mod and GAFF/IPolQ-Mod+LJ-Fit, this consists of 457 ∆Gsolv systems 

each, whereas for GAFF/RESP only 428 systems are considered due to the exclusion of iodine components. Thus, the 

question arises whether the validation I data set represents the hypothetical population statistically. In order to show the 

relative frequency of RMSD deviations, 1e6 RMSD values were calculated for each of the model parameter sets and each 

RMSD value refers to 100 randomly drawn ∆Gsolv results from the basis population. The distribution of the RMSD values is 

shown in Figure .  

 
Figure 2. Relative frequencies of RMSD deviations calculated for 1e6 blocks of 100 randomly drawn ΔGsolv-results from refitting and 
validation I data sets. The blue continuous line refers to GAFF/RESP, the red dashed line to GAFF/IPolQ-Mod and the green dash dotted 
line to GAFF/IPolQ-Mod+LJ-Fit. 

 

The figure illustrates that the peaks of the curves reflect the RMSD deviations for the population with  

RMSDBP,RESP = 4.40 kJ/mol, RMSDBP,IPolQ-Mod = 5.11 kJ/mol and RMSDBP,IPolQ-Mod+LJ-Fit = 2.57 kJ/mol. GAFF/IPolQ-Mod has the 

highest standard deviation with σBP,IPolQ-Mod = 0.45 kJ/mol, followed by GAFF/RESP with σBP,RESP = 0.34 kJ/mol and GAFF/IPolQ-

Mod+LJ-Fit with σBP,IPolQ-Mod+LJ-Fit = 0.21 kJ/mol. All RMSD deviations from the validation I data set deviate more than the 

standard deviation from the RMSD value of the population. As a result, the RMSD values from the validation I data set for 

GAFF/RESP and GAFF/IPolQ-Mod are significantly underestimated with respect to the overall basis population, while the 

RMSD value for GAFF/IPolQ-Mod+LJ fit is overestimated. We therefore conclude that the qualities of the ∆Gsolv predictions 

for the validation I data set do not represent these of the overall population for neither of the three model parameter sets. 

As a consequence, we added the validation II data set for further analysis, which is discussed in the main paper.  
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