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Flow synthesis reactor: 

 

  

Figure S1. Photographs of flow reactor setup. 

Table S1. List of flow reactor components. 
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Reagents 

Methyl methacrylate (MMA), glycidyl methacrylate (GMA), styrene (St), tetrahydrofurfuryl 

methacrylate (THFMA), and 2,2’-azobis(2,4-dimethylvaleronitrile) were purchased from 

FUJIFILM Wako (Osaka, Japan). Cyclohexyl methacrylate (CHMA) and p-acetoxystyrene 

(PACS) were supplied by Tokyo Chemical Industry (Tokyo, Japan) and Tosoh Finechem 

(Yamaguchi, Japan), respectively. 1-Methoxy-2-propanol was received from Sigma-Aldrich 

(Burlington, Massachusetts, United States). 

 

Polymer synthesis and characterization 

Synthesis conditions: 

The selection was exhaustive for each condition. We selected points around the central 

condition where each monomer does not have extremely high/low conversion rates so that the 

transition of monomer conversion can be checked, and so that the number of points does not 

increase excessively. In particular, when the conversion rate for each monomer is extremely 

high, clogging of the tubes occurs. 

- Monomer A/B composition ratio: A/B = 70/30, 50/50, and 30/70. 

- SM: 2, 4, and 10. 

- Amount of initiator: 1 and 5 mol%. 

- Reaction temperature: 60 and 80oC. 

- Reaction time: 5, 10, 20, and 30 min. 

 

HPLC conditions: 

High-performance liquid chromatography (HPLC, Shimadzu, (DGU-20A3, LC-20AB, SIL-

20A, SPD-M20A, CTO-20A)), using a separation column (GL Science, ODS-3 5 μm 4.6 × 250 

mm), was employed for the analyses of the copolymerization composition. 

- Flow rate: 1.0 mL/min 

- Elution solvent volume ratio: Acetonitrile/Ultrapure water = 55/45 

- Sample concentration: 0.2 mass% 

- Sample injection volume: 1 μL 

- Column temperature: 40oC 

- Detector: UV-visible spectrophotometer at 210 nm 

Each monomer concentration is calculated from a calibration curve. 
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 Table S2-1. List of synthesized copolymers. 
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  Table S2-2. List of synthesized copolymers. 
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 Table S2-3. List of synthesized copolymers. 
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 Table S2-4. List of synthesized copolymers. 
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Representative HLPC traces (St-MMA copolymer) 

 

Among the 50 (meth)acrylic and styrene monomers listed in Ref S1, the reactivity of GMA, 

CHMA, THFMA, ST, and PACS with MMA was considered. Herein, Figure S3 shows that 

CHMA is more extrapolative. 

Figure S2. HPLC trace for St-MMA copolymer (F-3_1). 

Figure S3. Using t-SNE to visualize 50 molecular structural features (RDKit: 208 features). 

perplexity = 15 
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Table S3. List of 50 (meth)acrylic and styrene monomers in Ref S1. 
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Examination 1 (Search for interpolated regions using double cross validation) 

 

Figure S5. Plots of actual y vs. estimated y for each objective variable 

in RF in interpolated region. 

Figure S4. Plots of actual y vs. estimated y for each objective variable 

in ν-SVR in interpolated region. 
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Figure S6. Plots of actual y vs. estimated y for each objective variable 

in PLS in interpolated region. 

Table S4. Calculated R2 and MAE values for each model in interpolated region. 
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Figure S7. Plots of actual y vs. estimated y for each model using all 

objective variables (A + B + C + D) in interpolated region. 

Table S5. Calculated R2 and MAE values for each model using all objective variables 

(A + B + C + D) in interpolated region. 
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Examination 2 (Search for extrapolated regions using molecular extrapolation validation) 

Figure S9. Plots of actual y vs. estimated y for each objective variable 

in RF in extrapolated region. 

Figure S8. Plots of actual y vs. estimated y for each objective variable 

in ν-SVR in extrapolated region. 
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Figure S10. Plots of actual y vs. estimated y for each objective variable 

in PLS in extrapolated region. 

Table S6. Calculated R2 and MAE values for each model in extrapolated region. 
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Figure S11. Plots of actual y vs. estimated y for each model using all 

objective variables (A + B + C + D) in extrapolated region. 

Table S7. Calculated R2 and MAE values for each model using all objective variables 

(A + B + C + D) in extrapolated region. 
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Figure S12. Plots of actual y vs. estimated y for the neural network 

using feature A + D in extrapolated region. 

Model Architecture: contains 256 neurons in the first hidden layer, 64 

neurons in the second hidden layer, and 16 neurons in the third hidden 

layer with 200 iterations (max). 
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Recursive feature elimination (RFE)  

Figure S13. Calculated R2 for each feature. 

Figure S14. Calculated R
2
 for each feature. 
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Figure S15. Calculated R2 for each feature 

Figure S16. Calculated R
2
 for each feature. 
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Figure S17. Calculated R2 for each feature. 
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Explanatory variables 

  

Table S8. List of parameters calculated by DFT method. 
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