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1. Assessment on Parent amines and Related Structures.

To do a quick analysis when developing a chemical route for API production, we think 

about implementing CPCA approach earlier in stage. Except for detecting N-nitrosamine. 

two other structures as given in Figure S1 could also be considered in our algorithm. 

Hypothetically, structure in Figure S1 a) can be transformed to N-nitrosamine shown 

Figure S1 c) and Figure S1 b) structure could be transformed to N-nitrosamine given in 

Figure S1 d). The carcinogenic potency categorization approach will be applied to 

calculate the potency category from which we could have a general understanding of the 

risk of chemical intermediate by taking their potential N-nitrosamine into account.
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Figure S1. Transformation to N-nitrosamine

2. Brief Introduction on the Web Application

1. Once the web application is set up and ready, here gives the how in the interface 

looks like

2.  Smile string can be enter to either text box or the Molecule Editor



3. Once you have entered the molecule and you made further changes to the 

molecule, click apply button before you move on

4. Once everything is ready, click on the ‘calculate the potency category’ button. The 

results will be given, and you can also download the report file. If you are not good 

with the template, you can edit the code to make your own template.



3. Data Preparation and Visualization

Raw code could be found through github link.

1. The smiles strings in red box will iteratively be calculated with our code, which is 

CPCA.py in GitHub link, calculated scores will be generated for each row and 

append to this excel sheet as given in the red box. A new csv file will be prepared 

used for further data analysis.

2. The calculated scores will be assigned with potency categories based on the 

CPCA rules.



3. Once the categories are assigned to each molecule, an heat map will be created 

based on the two columns which are ‘overall potency category’ and 

‘potency_category’. The previous one is the raw category assigned by 

Schlingemann,Joerg,et al. The latter one is based on the CPCA rules.



4.  A boxplot along with the striplot are also provided using seaborn package in 

python to visualize the distribution of the pka values of their parent amines under 

different potency categories. 75%, 50% and 25% percentile of the pka values are 

given in plot. The detailed code is given as below.



4. Unrecognized structures in the dataset

16 unrecognized structures are given as below, invalid pattern can be found in all of given 

structures (where the structures are generated in ChemDraw Software based on the 

SMILES string)
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