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1.0 1H and 13C-NMR of the new products

Figure S1. 1H-NMR spectrum of 14.

Figure S2. 13C-NMR spectrum of 14.
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Figure S3. 1H-NMR spectrum of 15A.

Figure S4. 13C-NMR spectrum of 15A.
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Figure S5. 1H-NMR spectrum of 15B.

Figure S6. 13C-NMR spectrum of 15B.
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Figure S7. 1H-NMR spectrum of 15C.

Figure S8. 13C-NMR spectrum of 15C.
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Figure S9. Extended 13C-NMR spectrum of 15C.



7

Figure S10. 1H-NMR spectrum of 15D.

Figure S11. 13C-NMR spectrum of 15D.
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Figure S12. Extended 13C-NMR spectrum of 15D.
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Figure S13. 1H-NMR spectrum of 15E.

Figure S14. 13C-NMR spectrum of 15E.
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Figure S15. 1H-NMR spectrum of 15F.

Figure S16. 13C-NMR spectrum of 15F.
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Figure S17. Extended 13C-NMR spectrum of 15F.
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Figure S18. 1H-NMR spectrum of 15G.

Figure S19. 13C-NMR spectrum of 15G.
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Figure S20. 1H-NMR spectrum of 16A.

Figure S21. 13C-NMR spectrum of 16A.
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Figure S22. 1H-NMR spectrum of 16B.

Figure S23. 13C-NMR spectrum of 16B.
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Figure S24. 1H-NMR spectrum of 16C.

Figure S25. 13C-NMR spectrum of 16C.



16

Figure S26. 1H-NMR spectrum of 16D.

Figure S27. 13C-NMR spectrum of 16D.
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Figure S28. 1H-NMR spectrum of 16E.

Figure S29. 13C-NMR spectrum of 16E.
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Figure S30. 1H-NMR spectrum of 16F.

Figure S31. 13C-NMR spectrum of 16F.
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Figure S32. 1H-NMR spectrum of 16G.

Figure S33. 13C-NMR spectrum of 16G.
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Figure S34. 1H-NMR spectrum of 16H.

Figure S35. 13C-NMR spectrum of 16H.
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Figure S36. 1H-NMR spectrum of 17A.

Figure S37. 13C-NMR spectrum of 17A.
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Figure S38. 1H-NMR spectrum of 17B.

Figure S39. 13C-NMR spectrum of 17B.
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Figure S40. Extended 13C-NMR spectrum of 17B.
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Figure S41. 1H-NMR spectrum of 17C.

Figure S42. 13C-NMR spectrum of 17C.
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Figure S43. 1H-NMR spectrum of 17E.

Figure S44. 13C-NMR spectrum of 17E.
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Figure S45. 1H-NMR spectrum of 17F.

Figure S46. 13C-NMR spectrum of 17F. 



27

Figure S47. 1H-NMR spectrum of 17G.

Figure S48. 13C-NMR spectrum of 17G.
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Figure S49. 1H-NMR spectrum of 18.

Figure S50. 13C-NMR spectrum of 18.
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Figure S51. 1H-NMR spectrum of 19A.

Figure S52. 13C-NMR spectrum of 19A.
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Figure S53. 1H-NMR spectrum of 19B.

Figure S54. 13C-NMR spectrum of 19B.
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Figure S55. 1H-NMR spectrum of 19C.

Figure S56. 13C-NMR spectrum of 19C.
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Figure S57. LCMS spectrum of 15A.
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2.0 Photophysical Studies of the Synthesized Compounds:

The fluorescent quantum yield (Ф) was measured relative to quinine sulfate (Ф = 0.546) (0.1 

M H2SO4 at 350 nm excitation) as a reference compound. For the measurement of UV-Vis 

absorption and fluorescence emission of samples, stock solution (1.0 mM) was prepared in 

CH2Cl2 and diluted to final concentration (5.0 µM) using CH2Cl2. These quantum yields (QY) 

were calculated by using the equation as follows:
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where ɸ is the quantum yields, η is the refractive index of the solvent, I is the integrated 

fluorescence intensity and A is the absorbance.

Figure S58. Photophysical properties and graphical data of bis-carboline derivatives:
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UV-Vis Fluorescence ΦF
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Figure S59. Photophysical properties and graphical data of 

bis-carboline derivatives:
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UV-Vis Fluorescence
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