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Figure S1. Thermal degradation Impurity (TDI) crude (150 Hr) Chromatogram 
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Figure S2. Mass spectrum of TDI 
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Figure S3. MSn spectral data of TDI 
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Figure S4. High resolution mass spectrum of NS 
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Figure S5. Elemental composition report of NS 
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Figure S6. High resolution mass spectrum of TDI 
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Figure S7. Elemental composition report of TDI 
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Figure S8. High resolution MSMS spectrum for TDI 
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Figure S9. 1H NMR Spectrum of TDI (500 MHz, DMSO-d6, 300 K) 
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Figure S10. 13C NMR Spectrum of TDI (126 MHz, DMSO-d6, 300 K) 
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Figure S11. DEPT90 NMR Spectrum of TDI (126 MHz, DMSO-d6, 300 K) 
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Figure S12. DEPT135 NMR Spectrum of TDI (126 MHz, DMSO-d6, 300 K) 
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Figure S13. COSY NMR Spectrum of TDI (500 MHz, DMSO-d6, 300 K) 
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Figure S14. TOCSY NMR Spectrum of TDI (500 MHz, DMSO-d6, 300 K) 



General Papers              ARKIVOC 2020, viii, S1-S20 

       Page S16        ©AUTHOR(S)  

 

Figure S15. HSQC NMR Spectrum of TDI (500 MHz, DMSO-d6, 300 K) 
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Figure S16. HMBC NMR Spectrum of TDI (500 MHz, DMSO-d6, 300 K) 
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Figure S17. IR Spectrum of TDI 

 

 

 



General Papers      ARKIVOC 2021, viii, S1-S20 

   Page S19  ©AUTHOR(S) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S18. Optimized geometries of TDI and TDI-1 obtained at the B3LYP/6-31+G(d,p) level of the theory in gas 

phase. 
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Table S1. Calculated 1H and 13C NMR chemical shifts () and the difference values† () of TDI and TDI-1 obtained 

at B3LYP/6-31+G(d,p) level of the theory in the DMSO solvent 

Proton # exp  𝛿𝑐𝑎𝑙
TDI 𝛿𝑐𝑎𝑙

TDI−1 𝛥𝛿TDI 𝛥𝛿TDI−1 Carbon # exp  𝛿𝑐𝑎𝑙
TDI 𝛿𝑐𝑎𝑙

TDI−1 𝛥𝛿TDI 𝛥𝛿TDI−1 

H1 1.32 1.67 1.43 -0.35 -0.11 C1 14.84 18.22 17.85 -3.38 -3.01 

H2 4.16 4.29 4.28 -0.13 -0.12 C2 64.85 71.69 67.25 -6.84 -2.40 

H5 7.42 7.71 7.57 -0.29 -0.15 C4 152.52 154.74 154.32 -2.22 -1.80 

H6 7.94 8.28 8.12 -0.34 -0.18 C5 115.31 115.43 110.71 -0.13 4.59 

H8 7.95 8.19 8.16 -0.24 -0.21 C6 130.26 130.87 132.96 -0.62 -2.70 

H9 7.45 7.85 7.65 -0.40 -0.20 C7 129.62 129.76 130.06 -0.13 -0.44 

H10 7.34 7.92 7.90 -0.58 -0.56 C8 126.12 125.09 124.58 1.03 1.54 

H11 7.85 9.33 8.93 -1.48 -1.08 C9 125.23 123.53 123.87 1.70 1.36 

H16a 4.23 5.07 4.74 -0.84 -0.51 C10 125.23 123.53 123.87 1.70 1.36 

H16b 4.02 3.45 4.40 0.57 -0.38 C11 126.12 125.09 124.58 1.03 1.54 

H19 4.81 5.50 4.26 -0.69 0.55 C12 129.62 129.76 130.06 -0.13 -0.44 

H23 1.70 1.48 2.14 0.22 -0.44 C13 121.35 119.42 115.22 1.93 6.13 

H23' 1.44 1.71 1.53 -0.27 -0.09 C14 166.80 165.51 159.77 1.29 7.03 

H25 5.85 7.13 9.02 -1.28 -3.17 C16 42.70 45.47 53.51 -2.77 -10.81 

H26 5.61 4.74 4.60 0.87 1.01 C17 170.26 169.48 199.09 0.78 -28.83 

H33 7.85 8.61 9.13 -0.76 -1.28 C19 72.60 72.62 82.42 -0.02 -9.82 

H34 7.34 7.95 7.80 -0.61 -0.46 C20 170.90 172.50 168.95 -1.60 1.95 

H35 7.45 7.76 7.79 -0.31 -0.34 C22 50.78 65.86 69.47 -15.08 -18.69 

H36 7.95 8.11 8.15 -0.16 -0.19 C23 29.51 30.57 24.02 -1.06 5.49 

H38 7.92 8.21 8.34 -0.29 -0.42 C23' 29.51 30.57 24.02 -1.06 5.49 

H39 7.40 7.42 7.57 -0.02 -0.17 C25 66.02 70.96 165.18 -4.94 -99.16 

H42 4.14 4.27 4.56 -0.13 -0.42 C26 55.45 64.94 64.10 -9.49 -8.65 

H43 1.27 1.61 1.66 -0.34 -0.39 C27 170.58 170.08 170.18 0.50 0.40 
      C30 166.54 164.95 169.66 1.59 -3.12 
      C31 121.35 119.42 115.22 1.93 6.13 
      C32 129.62 129.76 130.06 -0.13 -0.44 
      C33 126.12 125.09 124.58 1.03 1.54 
      C34 125.23 123.53 123.87 1.70 1.36 
      C35 125.23 123.53 123.87 1.70 1.36 
      C36 126.12 125.09 124.58 1.03 1.54 
      C37 129.62 129.76 130.06 -0.13 -0.44 
      C38 130.26 130.87 132.96 -0.62 -2.70 
      C39 115.31 115.43 110.71 -0.13 4.59 
      C40 152.52 154.74 154.32 -2.22 -1.80 
      C42 64.85 71.69 67.25 -6.84 -2.40 
      C43 14.84 18.22 17.85 -3.38 -3.01 

†𝛥𝛿TDI = 𝛿𝑐𝑎𝑙
TDI − 𝛿𝑒𝑥𝑝and 𝛥𝛿TDI-1 = 𝛿𝑐𝑎𝑙

TDI-1 − 𝛿𝑒𝑥𝑝 

 


