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Mixture modeling tasks

Modeling of mixtures (examples):
Toxicity assessment (Daphnia magna, Vibrio fischeri,
Photobacterium phosphoreum, etc)
Joint effects of antivirals
Physical properties of binary mixtures

Application of mixture modeling approach to other

tasks:
Chemical reactions
Ligands binding to their targets
Macroscopic properties of pure chemicals



Simplex representation of molecular structure (SiRMS)

Simplex generation example
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Mixture representation (M-SiRMS)

Single component
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Mixture representation (M-SiRMS)
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Task

Vapor-liquid equilibrium of
binary mixtures of organic solvents



Modeling of vapor-liquid equilibrium curves

Compounds = 67 Hydrocarbons
Mixtures = 167 Alcohols
Data points = 3185 Esters

Ethers
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Validation strategies: Points out
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Validation strategies: Mixtures out

Number of data points for each mixture

Compounds 1 2 3 4 5

1 0 Py 0 32 0
2 0 0 0 14

Estimates accuracy of prediction of new combination of available compounds

67 compounds — 2211 possible mixtures

167 available binary mixtures - 2044 new combinations of 67 available compounds
9



Validation strategies: Compounds out

Number of data points for each mixture

Compounds 1 2 3 4 5

1 0

Estimates accuracy of prediction of mixtures of new compounds
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Modeling of vapor-liquid equilibrium curves

Random Forest models — external cross-validation results

Points out 0.98 3.2K
Mixtures out 0.90 6.9 K
Compounds out 0.79 10.3 K

Prediction of external test set containing compounds
unavailable in the training set

67 mixtures (1421 data points)

R?,.. = 0.48, RMSE,, = 18.5K

test
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Task

Binding of compounds to artificial receptors

12



Modeling of compounds binding to artificial receptors
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Modeling of compounds binding to artificial receptors

14
J. Fraczyk et al., J. Comb. Chem. 2009, 11, 446451



Modeling of compounds binding to artificial receptors
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Task

Rate constants of chemical reactions
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Modeling of rate constants of chemical reactions
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Modeling of rate constants of chemical reactions

Results of 5-fold cross-validation
(dataset: 1522 S, 2 reaction, method Random Forest)

_ Reactionout 0.68 0.62 0.70 0.60 89%
Mixture

Productout 0.58 0.71 0.57 0.68 75%

R Reactionout 0.70 0.60 0.72 0.58 88%

Productout 0.58 0.71 0.56 0.68 76%

Results of 5-fold cross-validation
(dataset: 342 E2 reaction, method Random Forest)

_ Reactionout 0.71 0.79 0.76 0.74 83%
Mixture
Productout 0.36 1.18 0.73 0.69 11%
Reactionout 0.72 0.79 0.73 0.77 93%
CGR

Productout 0.40 1.14 0.40 0.98 40%
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Task

Critical properties of organic compounds
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Quasi-mixture approach for modeling of critical properties
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Quasi-mixture approach for modeling of critical properties
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Quasi-mixture approach for modeling of critical properties

Results of 5-fold cross-validation
(Random Forest)

V. P, T.
“Single Q2. 0.96 = 0.01 0.88 &= 0.03 0.87 &= 0.04
molecule” RMSE_,, 28.0 = 0.10 (cm3/mol) 4.45 = 0.07 (bar) 40.1 = 0.7 (K)
“Quasi- Q2% 0.96 &= 0.01 0.90 &= 0.02 0.89 & 0.02
mixture”  RMSE_, 24.0 = 0.12 (cm3/mol) 4.17 = 0.05 (bar) 37.2 &£ 0.7 (K)
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Resources

Chemoinformatic group of A.V. Bogatsky
Physico-Chemical Institute of NAS of Ukraine

http://gsard4u.com

Simplex representation of molecular
structure (SiRMS)

https://github.com/DrrDom/sirms
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