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Tables 

Table ESM1 Metrics of ML models based on Dataset 1 (13C NMR concise data) 

 

 

 

Table ESM2. Five-fold cross-validation for ML based on Dataset 1 (13C NMR concise data) 
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Table ESM3 Metrics of ML models based on Dataset 2 (13C NMR extensive data) 

 

 

Table ESM4. Five-fold cross-validation for ML based on Dataset 2 (13C NMR extensive data) 

 

 

 

Table ESM5 Metrics of ML models based on Dataset 3 (1H NMR concise data) 

 

 

 

Table ESM6. Five-fold cross-validation for ML based on Dataset 3 (1H NMR concise data) 



 

 

 

 

Table ESM7 Metrics of ML models based on Dataset 4 (1H NMR extensive data) 

 

 

 

Table ESM8. Five-fold cross-validation for ML based on Dataset 4 (1H NMR extensive data) 

 

 

 



Table ESM9 Metrics of ML models based on Dataset 5 (13C NMR concise data & 1H NMR concise 
data 

 

 

Table ESM10. Five-fold cross-validation for ML based on Dataset 5 (13C NMR concise data & 1H NMR 
concise data) 

 

 

 

Table ESM11 Metrics of ML models based on Dataset 6 (13C NMR extensive data & 1H NMR concise 
data) 

 

 

 



Table ESM12. Five-fold cross-validation for ML based on Dataset 6 (13C NMR extensive data & 1H 
NMR concise data) 

 

 

Table ESM13 Metrics of ML models based on Dataset 7 (13C NMR concise data & 1H NMR extensive 
data) 

 

 

 

Table ESM14. Five-fold cross-validation for ML based on Dataset 7 (13C NMR concise data & 1H NMR 
extensive data) 

 

 

 



Table ESM15 Metrics of ML models based on Dataset 8 (13C NMR extensive data & 1H NMR 
extensive data) 

 

 

Table ESM16. Five-fold cross-validation for ML based on Dataset 8 (13C NMR extensive data & 1H 
NMR extensive data) 

 

 

 

Table ESM17 Metrics of ML models based on Dataset 2 (13C NMR extensive data) and molecular 
features performed without PCA 

 

 

 



Table ESM18 Five-fold cross-validation for ML based on Dataset 2 (13C NMR extensive data) and 
molecular features performed without PCA 

 

 

Table ESM19 Metrics of ML models based on Dataset 2 (13C NMR extensive data) and molecular 
features performed with PCA 

 

 

 

Table ESM20 Five-fold cross-validation for ML based on Dataset 2 (13C NMR extensive data) and 
molecular features performed with PCA 

 

 

 



Table ESM21 Metrics of ML models based on molecular features only 

 

 

Table ESM22. Five-fold cross-validation for ML based on molecular features only 

 

 

Table ESM 23. Classification report of RFC based on IUPAC encoded data 

 

 

 

 

  



Figures 

 
Figure ESM 1. Scrutinising for overfitting of RFC  

based on Dataset 2 integrated with molecular feature   

 

 

Figure ESM 2.  Overfitting check of DNN optimised by Optuna. 
Final Training Loss: 0.07168064266443253; 
Final Validation Loss: 2.5014856861483667; 

Loss Difference (Validation - Training): 2.4298050434839342; 
Potential Overfitting Detected.  

 



 

Figure ESM3. Scrutinise for overfitting of RFC based on IUPAC encoded data 

 

 

Figure ESM4.  Scrutinise for overfitting of RFC 
based on IUPAC encoded data hyperparameter tuned by Optuna 

 



 

Figure ESM 5. Confusion matrix of ML model based on IUPAC encoded data  

 

 
Figure ESM6. Descending order of the functional groups of RFC based on Dataset 2& molecular feature  

obtained by feature importance algorithm  
 
 



 
Figure ESM7. Descending order of the functional groups of RFC based on Dataset 2 & molecular features  

obtained by the permutation importance algorithm  
 

 

 

 

 

 


