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Selection of chemicals 
The minimum information about a chemical that is needed for a screening exercise 
based on estimated property data is the CAS number and the SMILES code [1, 2].  
The CAS number specifies the identity of the chemical and the SMILES code 
describes the chemical structure.  We collected CAS numbers and SMILES codes from 
two large databases: the SMILECAS database, which is included in the EPI Suite 
software [3], and includes CAS, names and SMILES for 115 346 chemicals [4]; and a 
database provided by the Joint Research Centre of the European Commission (JRC) 
that includes CAS and SMILES for 72 561 of the 100 204 chemicals in EINECS, the 
“European Inventory of Existing Commercial Chemical Substances” [5].  We merged 
the two sets and obtained a set of approximately 135 000 entries.  We then applied 
the following filters in order to obtain our final set of 93 144 chemical structures: 

1. Remove incorrect CAS by check for their compliance with the CAS checksum  
    formula [6]: 7519 cases 

2. Remove generic SMILES by creating canonical SMILES [2]: 2457 cases 

3. Remove isomers of various groups of POP-like chemicals: 
    3.1   180 isomers of polychlorinated dibenzodioxins and -furans (PCDD/Fs)  
    3.2  177 isomers of polychlorinated biphenyls (PCBs) 
    3.3  15 isomers of polybrominated diphenyl ethers (PBDEs) 
    3.4  72 isomers of polychlorinated diphenyl ethers (PCDEs) 
    3.5  31 isomers of polychlorinated naphthalenes (PCNs) 
    3.6   9 isomers of tetrachloro benzyltoluene (ugilec 141). 
4. Remove inorganic and metallorganic chemicals, salts and ionic chemicals: 
    20 854 cases  

5. Remove peroxides (347 cases), epoxides (936 cases), and carboxylic and sulfonic  
    acids (1487 cases) because it is uncertain if Epi Suite results for these chemicals are  
    reliable. 

6. Remove chemicals with molecular weight exceeding 1000 g/mol (these are outside  
    the applicability domain of ECOSAR [7]): 343 cases 

7. Remove chemicals for which Epi Suite reports that they cannot be processed:  
    233 cases 

8. Remove chemicals for which the biodegradation score from BIOWIN3 is derived  
    from molecular weight alone: 6115 cases. 

In total, we removed 40 775 substances in all these steps from our initial collection of 
chemicals.  
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Sources of experimental chemical property data 
In addition to the estimated property data calculated with EPI Suite, we also gathered 
experimental property data. Data were retrieved by either downloading them as a file 
or by setting up a computer program that submitted property queries for all individual 
CAS numbers.  The following data sources were used: 

• For biodegradation we exploited the Biodeg database [8].  It is important to note 
here that actual half-life data are needed for the purpose of this study; results 
from tests for ready biodegradability are not sufficient because they do not show 
the kinetics of biodegradation in the field.  

• For bioconcentration, we took data from the BCF database (expbcfkm.db) 
included in EPI Suite [9]; the BCF training and test datasets included in the 
T.E.S.T. software of the US EPA [10]; a published list of experimental BCFs 
[11]; the Aquire ECOTOX database [12]; the experimental BCFs found in the 
Ecological Categorization Results from the Canadian Domestic Substance List 
[13]; the CHRIP database [14] of the Japanese National Institute of Technology 
and Evaluation; and the CEFIC BCF gold standard database [15].  

• For acute and chronic aquatic toxicity, we exploited the Aquire ECOTOX 
database, and the experimental toxicity data found in the Ecological 
Categorization Results from the Canadian Domestic Substance List [13] and in 
the EnviChem database [16].  

• For octanol-water partitioning we exploited the Kow database (expkow.db) 
included in EPI Suite [9]. 

The data retrieved from these sources were first checked for plausibility and then 
combined with the estimated property data as descibed in the main text.  Details are 
provided by Strempel et al. [17] 

 
 
Key to Tables S1, S2, S3 
Nr: number; CAS: chemical ID (CAS registry number); SMILES: chemical structure 
code; Depiction: chemical structure figure. 

Half-life biodeg: degradation half-life in water; BCF: bioconcentration factor; BAF: 
bioaccumulation factor; NOEC/ChV: measured (No Observable Effect Concentration) 
or estimated (ChV) chronic toxicity; LC50/EC50: Measured or estimated acute 
toxicity; Half-life air OH: degradation half-life for gas-phase reaction with OH 
radicals; log Kow: log of the octanol-water partition coefficient, PR: pre-registered in 
the EU. 
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