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1H, 13C, FTIR, HRMS, and HPLC spectra of representative compounds 

 SERIES Ⅰ 

 

Figure 8.1. 1H NMR spectra of compound 6a 

 

Figure 8. 2. 13C NMR spectra of compound 6a 
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Figure 8. 3. FTIR spectra of compound 6a 

 

 

Figure 8. 4. Mass Spectra of compound 6a. 
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Figure 8. 5. HPLC chromatogram and report of compound 6a. 

 

Percentage purity of compound: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 6. 1H NMR spectra of compound 6c 

 

 

Figure 8. 7. 13C NMR spectra of compound 6c 
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Figure 8. 8. FTIR spectra of compound 6c 

 

 

Figure 8. 9. Mass Spectra of compound 6c. 
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Figure 8. 10. HPLC chromatogram and report of compound 6c. 

 

Percentage purity of compound: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 11. 1H NMR spectra of compound 6h 

 

 

Figure 8. 12. 13C NMR spectra of compound 6h 
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Figure 8. 13. FTIR spectra of compound 6h 

 

 

Figure 8. 14. Mass Spectra of compound 6h. 
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Figure 8. 15. HPLC chromatogram and report of compound 6h. 

 

Percentage purity of compound: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 16.  1H NMR spectra of compound 6k 

 

 

Figure 8. 17.  13C NMR spectra of compound 6k 
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Figure 8. 18. FTIR spectra of compound 6k 

 

 

Figure 8. 19. Mass Spectra of compound 6k 
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Figure 8. 20. HPLC chromatogram and report of compound 6k. 

 

Percentage purity of compound: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 21. 1H NMR spectra of compound 6n 

 

 

Figure 8. 22. 13C NMR spectra of compound 6n 
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Figure 8. 23. FTIR spectra of compound 6n 

 

 

Figure 8. 24. Mass Spectra of compound 6n. 
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Figure 8. 25. HPLC chromatogram and report of compound 6n. 

 

Percentage purity of compound: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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1H and 13C spectra of representative intermediate compounds 

 SERIES Ⅱ 

 

Figure 8. 26.  1H NMR spectra of target compound 5. 

 

Figure 8. 27. 13C NMR spectra of target compound 5. 
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Figure 8. 28. 1H NMR spectra of target compound 8b 

 

Figure 8. 29. 13C NMR spectra of target compound 8b 
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Figure 8. 30. 1H NMR spectra of target compound 8d. 

 

 

Figure 8. 31.  13C NMR spectra of target compound 8d. 
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Figure 8. 32.  1H NMR spectra of target compound 8e. 

 

 

Figure 8. 33. 13C NMR spectra of target compound 8e. 
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Figure 8. 34. 1H NMR spectra of target compound 8g. 

 

 

Figure 8. 35. 13C NMR spectra of target compound 8g. 
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Figure 8. 36. 1H NMR spectra of target compound 8l. 

 

 

Figure 8. 37. 13C NMR spectra of target compound 8l. 
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1H NMR, 13C NMR, HRMS, and HPLC spectra of the representative final 

compounds 

 

Figure 8. 38. 1H NMR spectra of target compound 9b. 

 

Figure 8. 39. 13C NMR spectra of target compound 9b. 



Appendices | Chapter 8 

Page 174 

 

 

Figure 8. 40.  HRMS [M + H]+spectra of target compound 9b. 

 

 
Figure 8. 41. HPLC chromatogram of target compound 9b 

 

Percentage purity of compound 9b: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 42. 1H spectra of target compound 9d 

 

 

Figure 8. 43. 13C spectra of target compound 9d 
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Figure 8. 44. HRMS [M + H]+ spectra of target compound 9d. 

 

 
Figure 8. 45. HPLC chromatogram of target compound 9d 

 

Percentage purity of compound 9d: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 46. 1H spectra of target compound 9e 

 

 

Figure 8. 47. 13 C spectra of target compound 9e 
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Figure 8. 48. HRMS spectra of target compound 9e 

 

 
Figure 8. 49. HPLC chromatogram of target compound 9e 

 

Percentage purity of compound 9e: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 50. 1H spectra of target compound 9g 

 

 

Figure 8. 51. 13 C spectra of target compound 9g 
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Figure 8. 52. HRMS spectra of target compound 9g 

 

 

Figure 8. 53.  HPLC chromatogram of target compound 9g 

 

Percentage purity of compound 9g: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 
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Figure 8. 54. 1 H spectra of compound 9l 

 

 

Figure 8. 55. 13 C spectra of compound 9l 
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Figure 8. 56. HRMS spectra of target compound 9l 

 

 

Figure 8. 57. HPLC chromatogram of target compound 9l 

 

Percentage purity of compound 9I: 

✓ Determined using the Agilent 1200 Infinity high-performance liquid 

chromatography (HPLC) system, USA. 

✓ Column: Quasar C18 250 × 4.6mm, 5µm Cat. No. N9308801 

✓ Mobile phase: Methanol (90): Water (10) 

✓ Flow rate: 1ml/min. 

✓ Sample volume: 20 µl 

✓  Detection range: λmax = 254 

 



Appendices | Chapter 8 

Page 183 

 

1H NMR spectra of each of the corresponding final compounds 

 
Figure 8. 58. 1H spectra of compound 9a 

 

 

Figure 8. 59. 1H spectra of compound 9c 
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Figure 8. 60. 1H spectra of compound 9f 

 

 

Figure 8. 61. 1H spectra of compound 9h 
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Figure 8. 62. 1H spectra of compound 9i 

 

 

Figure 8. 63. 1H spectra of compound 9j 
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Figure 8. 64. 1H spectra of compound 9k 

 

 

Figure 8. 65. 1H spectra of compound 9m 
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Figure 8. 66. 1H spectra of compound 9n 

 

 

Figure 8. 67. 1H spectra of compound 9o 
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Figure 8. 68. 1H spectra of compound 9p 
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Figure 8. 69. 1H spectra of compound 9q 

 

Figure 8. 70. 1H spectra of compound 9s 
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Figure 8. 71. 1H spectra of compound 9t 

 

 

Figure 8. 72. 1H spectra of compound 9u
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