
 
 
 
 
Here special possibilities of a new version of the CORALSEA-2020 are described briefly 
 
The systematic development of the CORAL software is represented by versions: CORALSEA-2016 - CORALSEA-2017 - CORALSEA-2019 – 
CORALSEA-2020. There are special files comment.pdf in folders CORALSEA-2016, CORALSEA-2017 and CORALSEA-2019. User can get 
information on architecture and applying of the CORAL software in these files as well as in general file “ReadMe.pdf”. 
 
The differences of CORALSEA-2020 in comparison with previous versions are the following. 
1. Self-organized atoms pairs proportions vector. 
2. Molecular features contributions. 
3. Possibility to apply new types of the Monte Carlo optimization. 
4. New options for design of the quasi-SMILES codes. 
5. The calculation of the values of the endpoint using the current model for a list of the "dark SMILES" (or "dark quasi-SMILES"). 
 
Below, the above-mentioned possibilities (1-5) are commented. 
 
It is to be noted, that method.txt files for different versions are not interchangeable i.e. method.txt used for CORALSEA-2016 cannot be used for 
CORALSEA-2017, CORALSEA-19, and  CORALSEA-2020; as well as method for CORALSEA-2017 cannot be applied for CORALSEA-2019 
and CORALSEA-2020. The user should modify the CORAL-method step-by-step starting from method.txt that is provided in corresponding 
folder. 
 
The example of the CORAL model represented in the folder CORALSEA-2020 related to data on anti-HIV activity from article:  
Structural Chemistry (2020) 31,1441–1448 (for details please see pdf in the folder) 
 
FYI: 
You can send questions, suggestions, remarks using contact addresses: 
andrey.toropov@marionegri.it, 
alla.toropova@marionegri.it, 
aatoropov@yahoo.com, 
allatoropova@ymail.com 
 
  



 
 

1. Self-organized atoms pairs proportions vector. 
The interface of CORALSEA-2020 is the following. The atom pairs proportion APP vector controlled via the square indicated by red. 

 

 
 



 Status  Comment  
 

  

 
The button “all” gives possibility to switch status of all buttons from the square into the following status: 0, 1, and 2. 
 
Status 0 means that APP vector is not involved in the modeling process. 
 

 
 

 
Status 1 means that pair-combinations (in format Yes-Yes) of indicated eight chemical elements together with double 
bond (=) and triple bond (#) will be involved as components for calculation of the optimal descriptor via their 
correlation weights (see Section 2.3. in ReadMe.pdf).  
 
Examples of codes for these pair combinations are  
(=..#)..Y.Y.  // a molecule (SMILES) contains double bonds and triple bonds  
(F..#)..Y.Y.  // a molecule (SMILES) contains fluorine atoms and triple bonds 
(N..O)..Y.Y. // a molecule (SMILES) contains nitrogen atoms and oxygen atoms  

 
 

 
Status 2 means that pair-combination of indicated eight chemical elements together with double bond (=) and triple 
bond (#) will be involved as components for calculation of the optimal descriptor via their correlation weights (see 
Section 2.3. in ReadMe.pdf). 
 
Examples of codes for these pair combinations are  
(=..#)..2.1. // a molecule (SMILES) contains two double bonds and one triple bond 
(F..=)..3.2. // a molecule (SMILES) contains three fluorine atoms and two double bonds 
(N..O)..3.7. // a molecule (SMILES) contains three atoms of nitrogen and seven atoms of oxygen 
 

 
 
 
 
 
User can define any configuration of the APP vector by means of click corresponding buttons in the above square, e.g.:  



 
 

    
 
If the corresponding pair is absent or in other words, one of the chemical elements (as well as a double or triple bond) is absent the component of 
APP vector will not be involved for the modelling process. Thus, the self-organization of the vector is the selection of pairs or APP which indeed 
have a presence in the molecule (SMILES). 
 
 
 
 
  



2. Molecular features contributions. 
The molecular contributions indicated by red frame.  
 

 
 
Some examples explain the above options are the following. 
 



Status  
 

Comment  

 
 

 
The number of chemical elements (N, O, S, F, Cl, Br); the number of double and triple bonds (=,#); and the 
number of cycles (rings) in the molecule (SMILES) are not involved for building up model.   

 
 

The total number of nitrogen atoms will be applied to develop model via correlation weights of the code 
<N>..0001... // the number of nitrogen atoms is one 
<N>..0002... // the number of nitrogen atoms is two 
<N>..000x... // the number of nitrogen atoms is x 

 

The total number of oxygen atoms will be applied to develop model via correlation weights of the code 
<O>..0003... // the number of oxygen atoms is three 
<O>..0005... // the number of oxygen atoms is five 
<O>..000x... // the number of oxygen atoms is x 

 

The total number of double bonds and the total number of triple bonds will be applied to develop model via 
correlation weights for codes   
<=>..000x... // x≠0 
<#>..000y... // y≠0 

 
 

 
The number of chemical elements (N, O, S, F, Cl, Br); the number of double and triple bonds (=,#); and the 
number of cycles (rings) in the molecule (SMILES) are involved for building up model.   

 
 
 
 
  



3. Possibility to apply new types of the Monte Carlo optimization. 
The new possibilities of the Monte Carlo optimization are based on two new criteria of predictive potential (Table 1). 

(i) The index of ideality of correlation (IIC); 
(ii) The correlation intensity index (CII).  

 

 



 

 

 

General options to control the Monte Carlo optimization 

 

The basic equation for the target function (TF) used in Monte Carlo optimization are the following. 

𝑇𝐹ଵ = 𝑟 ோே + 𝑟௜்ோே − |𝑟 ோே − 𝑟௜்ோே| ∗ 𝑑𝑟௪௘௜௚௛௧               
                                                                       
𝑇𝐹ଶ = 𝑇𝐹ଵ + 𝐼𝐼𝐶஼௅஻ ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐼𝐼𝐶              
𝑇𝐹ଷ = 𝑇𝐹ଵ + 𝐼𝐼𝐶௜்ோே ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐼𝐼𝐶               
𝑇𝐹ସ = 𝑇𝐹ଵ + (𝐼𝐼𝐶஼௅஻ + 𝐼𝐼𝐶௜்ோே) ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐼𝐼𝐶           
𝑇𝐹ହ = 𝑇𝐹ଵ + 𝐶𝐼𝐼஼௅஻ ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐶𝐼𝐼               
𝑇𝐹଺ = 𝑇𝐹ଵ + 𝐶𝐼𝐼௜்ோே ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐶𝐼𝐼               
𝑇𝐹଻ = 𝑇𝐹ଵ + (𝐶𝐼𝐼஼௅஻ + 𝐶𝐼𝐼௜்ோே) ∗ 𝑊𝑒𝑖𝑔ℎ𝑡𝐹𝑜𝑟𝐶𝐼𝐼                
                                                                
 
 
 
 
 
 
 
 
 
 
 
 



              
The observed and calculated are corresponding values of an endpoint.  
 

Status  Comment  

 

The optimization without applying IIC and CII, i.e. target function is TF1 

 
Optimization with TF2, WeightForIIC=0.5 

 
 

Optimization with TF3, WeightForIIC=0.5 

 
 

Optimization with TF4, WeightForIIC=0.5 

 

Optimization with TF5, WeightForCII=0.2 

 

Optimization with TF6, WeightForCII=0.2 

 

Optimization with TF7, WeightForCII=0.2 

 
Optimization with target function TF = TF3+TF7; WeightsForIIC=0.3; and 
WeightsForCII=0.5. 

 
 

 

 

 

 

 

  



 

Table 1 

Statistical criteria of the predictive potential for QSPR/QSAR models 

Criterion of the predictive potential 
 

Reference 
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4. New options for design of the quasi-SMILES codes. 
 
Quasi-SMILES in the CORALSEA-2020 can be defined with sequences of symbols in square brackets, e.g. 
 
ID [alpha][Betta][Gamma]…[epsilon] Endpoint. 
 
For an example 
 
1 [low_conc][t25C][light] endpoint1 
2 [middle_conc][t30C][dark] endpoint2 
3 [high_conc][t25C][dark] endpoint3 
… 
 
In real task it can be represented as  
 
*1 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p0,001] 92.530    

*2 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p0,01] 96.130    

*3 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p0,1] 93.560    

#4 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p1] 97.680    

#5 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p5] 94.850    

#6 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p10] 96.390    

#7 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p20] 92.270    

-8 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p50] 92.270    

#9 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o24][p100] 82.730    

*10 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o12][p0,001] 95.690    

+11 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o12][p0,01] 94.480    

+12 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o12][p0,1] 96.900    

-13 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o12][p1] 99.480    

-14 [aAl2O3][b39,7][c267][d36,3][e64,7][f-17,345][g-1,51][h-9,81][i5,67][jMTT][kHCMEC][LHuman][mBlood][nNormal][o12][p5] 94.660   



… 

Size of symbols sequence between square brackets is 10. [123456789A], no more. 
The only method with the SMILES-file similar to the above can be the following (indicated by red) 

 
 



However, if one is using quasi-SMILES where each quasi-SMILES contains fragment which is the traditional SMILES, all SMILES codes 
(indicated by green) are available. This can be a sequence of lines similar to 
-1 O=S(=O)(c1ccccn1=O)Cc2ccccc2.[Dark][Low_Conc] 3.840     
*2 O=S(=O)(c1ccccn1=O)Cc2ccccc2C.[Light][High_Conc] 4.060     
… 
  



 
 
5. The calculation of the values of the endpoint using the current model for a list of the "dark SMILES" (or "dark quasi-SMILES"). 
 
Having preliminary built up a model one can click button “Import of current model” 
 

 



and to calculate the model value for a list of dark SMILES (clicking “Calculation Endpoint for dark SMILES”) placed in file list.txt. The results 
of the calculation will be placed in file Endpoint.txt. 
 

 
 
 
 



 
 
 
The “list.txt” can be 
 
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)nsc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1 
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)noc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1  
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)cccc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1 
 
The corresponding “Endpoint.txt” will be  
 
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)nsc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1  :  10,1285 
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)noc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1   :  10,0883 
O[C@@H](C(=O)N1COC2([C@H]1C(=O)NCc1c(C)cccc1C)CCCC2)C[C@H](C(=O)N[C@H]1[C@@H](O)COc2c1cccc2)Cc1ccccc1  :  10,0100 
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