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= (1) Hydroxyacids

= (2) Acidic amides

= (3) Acids of aromatic NH
= (4) Thioacids

= (5) Carboacids

= (6) Amines

= (7) Bases of aromatic N
= (8) N-oxides

= (9) Thiones

= (10) Carbobases (protonatable C in some 1T—excessive rings)

= ANNESs use localized atomic descriptors as inputs

The main factor determining an atom’s
ionization is its type, followed by its local
molecular environment

= ANNES predict ionization microconstants (micro pK,)

= Macroconstants calculated with microequilibria theory

Fraczkiewicz, R.; Lobell, M.; Goller, A. H.; Krenz, U.; Schoenneis, R.; Clark, R. D.; Hillisch, A. “Best of Both Worlds:
Combining Pharma Data and State of the Art Modeling Technology To Improve in Silico pKa Prediction.” Journal
of Chemical Information and Modeling 2014, 55, 389-397.
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20 T ey Details of data split:
« Test ; Training pool: 25509 pK, values
15, ——Hinear(Teeh) 4 * 10594 from public sources
TrainiVeriy Set B * 14915 from Bayer Pharma
N = 25509 - 5
- RMSE = 0475 Internal test set: 8131. pK, values
o MAE = 0.345 o X * 3582 from public sources
x y =1.007x - 0.044 -3
= RA2=0.975 ¥ " * 4549 from Bayer Pharma
L8
o -
0 - ¥ - Test Set
. N=8131
. . RMSE = 0.479
o IV:AOEO: 0'3:327 Internal test set
.. . =1 -V, . . N .
2 Y 2 2 ' Rr2= 0974 prediction statistics:
o MAE =0.34
10 +4— , - - - ' RMSE =0.48
-10 -5 0 5 10 15 20
Predicted pKa R? =0.97
*Internal test set compounds have not been used for model training but have SimulationsPlus

been used to select the 10 ANNEs to appear in the final model
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gyuhx (S+pkKa)

MAE = 0.579
ME =-0.009
R?=0.925
Slope = 0.929

Computation time
o (wall clock) for all
— pK5in all 24

compounds:

Under 2 seconds*®

pa (exp)

. _ _ n G .
* This includes 145 other properties and ~400 molecular descriptors i%‘fﬁ?&?ggﬁf
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contain sulfonamide group and have reported
pKa’s ranging from 4.8-9.3
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