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Supporting Information for True Prediction of Inter- and
Intramolecular hydrogen bonds in organic crystals

Table S1. Correlation Matrix: Salt hydrate model variables

Donor
Donor steric
Variables competition  aromaticity density
Competition 1.000 -0.058 0.203
Aromaticity -0.058 1.000 -0.065
Donor steric density 0.203 -0.065 1.000
Table S2. Null hypothesis test
Chi-
Statistic DF square Pr > Chi?
-2 Log(Likelihood) 11 1109.378 < 0.0001
Score 11 1010.628 < 0.0001
Wald 11 493.101 < 0.0001
Table S3. Type III analysis.
Chi- Chi-
square square
Source DF (Wald) Pr > Wald (LR) Pr>LR
Competition 1 29.210 < 0.0001 30.790 < 0.0001
Aromaticity 1 16.163 < 0.0001 17.155 < 0.0001
Donor steric density 1 80.550 < 0.0001 90.519 < 0.0001
Donor group label 5 75.931 < 0.0001 85.088 < 0.0001
Acceptor group label 3 271.875 < 0.0001 484.140 < 0.0001

Table S4. Salt-hydrate model parameters

Wald Wald
Lower Upper
Standard  Wald Chi- bound bound
Source Value error Square Pr > Chi? (95%) (95%)
Intercept 5.577 0.705 62.610 < 0.0001 4.196 6.959
Competition 0.281 0.046 37.324 < 0.0001 0.191 0.371
Aromaticity -3.386 0.557 37.020 < 0.0001 -4.477 -2.295
Donor steric density -0.063 0.007 85.643 < 0.0001 -0.076 -0.050
Acceptor steric density -0.059 0.008 53.450 < 0.0001 -0.075 -0.043
Donor-ammonium, aromatic 0.000 0.000
Donor- other 1.064 0.407 6.825 0.009 0.266 1.863
Donor- water -1.881 0.428 19.295 < 0.0001 -2.720 -1.041
Donor- ammonium, generic 1.317 0.325 16.483 < 0.0001 0.681 1.953
Donor- amino, uncharged
aliphatic 2.322 0.403 33.217 < 0.0001 1.533 3.112
Donor- carboxyl -0.830 0.486 2,913 0.088 -1.784 0.123
Acceptor- other 0.000 0.000
Acceptor- water -3.388 0.529 41.059 < 0.0001 -4.425 -2.352
Acceptor- chloride 1.169 0.698 2.802 0.094 -0.200 2.537
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Fig. S1. ROC curve for salt hydrate system.

Table S5. Propensity predictions for potential donor-acceptor combinations in PEDDUY and observed hydrogen bonds in the known

structure

[a]

Donor group Acceptor T lower upper™  H-Bond
Group Observed
9
amide chloride 0.998 0.992  0.999 v
water chloride 0.996 0.990  0.999 v
charged amino chloride 0.986 0.976 0.996 x
charged amino water 0.874 0.733 0.946 x
amide water 0.820 0.692 0.902 x
water water 0.738 0.661  0.803 v
charged amino amide 0.721 0.461 0.887 v

# Calculated error within 2 standard deviations at a 95% confidence level.

Table S6. Propensity predictions for potential donor-acceptor combinations in SOFREL and observed hydrogen bonds in the known

structure

]

Donor group Acceptor n lower® upper™  H-Bond
Group Observed
9
water chloride 0.995 0.987  0.998 v
charged amino chloride 0.756 0.723 0.784 x
water water 0.685 0.606  0.755 vy
water other 0.585 0.407 0.743 v
other water 0.358 0.198 0.556 v
charged amino water 0.039 0.013 0.117 v

# Calculated error within 2 standard deviations at a 95% confidence level.
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Table S7. Propensity predictions for potential donor-acceptor combinations in SEHDOZ and observed hydrogen bonds in the known
structure

Donor group Acceptor T lower™ upper™  H-Bond
Group Observed
?
charged amine chloride 0.992 0.854 0.972 v
water chloride 0.992 0.854  0.978 v
charged amine water 0.575 0.854 0.362 x
water water 0.564 0.854 0.461 x

# Calculated error within 2 standard deviations at a 95% confidence level.

Table S8. Propensity predictions for potential donor-acceptor combinations in JODNEW and observed hydrogen bonds in the known
structure

[a]

Donor group Acceptor Group n lower upper™  H-Bond
Observed?
charged amine chloride 0.998 0.854 0.993 v
water chloride 0.993 0.854 0.980 vV
charged amine water 0.829 0.854 0.690 x
water water 0.564 0.854 0.461 x
charged amine tertiary nitrogen 0.404 0.854 0.201 x
water tertiary nitrogen 0.165 0.854 0.091 x
Calculated error within 2 standard deviations at a 95% confidence level.
Table S9. Correlation matrix: Amide-carboxylic acid model variables
Donor Acceptor
Acceptor steric steric
Variables competition  aromaticity density density
competition 1.000 -0.237 -0.151 -0.162
Acceptor aromaticity -0.237 1.000 0.220 -0.027
Donor steric density -0.151 0.220 1.000 0.300
Acceptor steric density -0.162 -0.027 0.300 1.000
Table S10. Test of null hypothesis ( Y=0.535 H-bond exists)
Chi-
Statistic DF square Pr > Chi?
-2 Log(Likelihood) 11 1135.241 <0.0001
Score 11 988.589 <0.0001
Wald 11 687.340 < 0.0001
Table S11. Type III analysis.
Chi- Chi-
square square
Source DF (Wald) Pr > Wald (LR) Pr>LR
competition 1 3.376 0.066 3.384 0.066
Acceptor aromaticity 1 15.653 <0.0001 15.727 <0.0001
Donor steric density 1 7.854 0.005 7.884 0.005
Acceptor steric density 1 51.529 <0.0001 55.265 <0.0001
Donor group label 3 48.646 <0.0001 51.676 <0.0001
Acceptor group label 4 559.223 < 0.0001 832.584 < 0.0001
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Table S12. Amide-carboxylic acid model parameters.

Wald Wald
Lower Upper
Standard Wald Chi- bound bound
Source Value error Square Pr > Chi? (95%) (95%)
Intercept 2.147 0.317 45.775 <0.0001 1.525 2.769
Competition 0.038 0.021 3.376 0.066 -0.003 0.079
Aromaticity -1.009 0.255 15.653 <0.0001 -1.509 -0.509
Donor steric density -0.008 0.003 7.854 0.005 -0.014 -0.003
Acceptor steric density -0.023 0.003 51.529 <0.0001 -0.029 -0.017
Donor- other 0.000 0.000
Donor- hydroxy, aliphatic -1.018 0.211 23.250 <0.0001 -1.431 -0.604
Donor- amido -1.144 0.167 46.727 <0.0001 -1.471 -0.816
Donor- carboxyl -0.791 0.180 19.430 <0.0001 -1.143 -0.439
Acceptor- hydroxy,
aliphatic 0.000 0.000
Acceptor- other 0.208 0.200 1.082 0.298 -0.184 0.600
Acceptor- amido 2.060 0.206 100.241 <0.0001 1.657 2.464
Acceptor- ether -1.813 0.217 69.903 <0.0001 -2.238 -1.388
Acceptor- carboxyl 0.762 0.207 13.608 0.000 0.357 1.168

Table S13. Confusion matrix for amide-carboxylic acid model.

H-bond
Observed? False True Total % correct
Predicted
False 917 434 1351 67.88%
Predicted
True 228 1328 1556 85.35%
Total 1145 1762 2907 77.23%
ROC Curve (AUC=0.834)
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Fig. S2. ROC curve for amide-carboxylic acid system
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Table S14. Training set structures for salt hydrate system.
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