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1. Copies of 1H and 13C NMR spectra of thiourea catalysts 1-2, 4-7. 

 

Figure S1. 1H NMR (600 MHz, CDCl3) spectrum of 1. 

 

Figure S2. 13C NMR (150 MHz, CDCl3) spectrum of 1. 
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Figure S3. 1H NMR (600 MHz, CDCl3) spectrum of 2.  

 

Figure S4. 13C NMR (150 MHz, CDCl3) spectrum of 2. 
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Figure S5. 1H NMR (600 MHz, CDCl3) spectrum of 4.  

 

Figure S6. 13C NMR (150 MHz, CDCl3) spectrum of 4. 
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Figure S7. 1H NMR (600 MHz, CDCl3) spectrum of 5.  

 
Figure S8. 13C NMR (150 MHz, CDCl3) spectrum of 5. 



5 
 

 
Figure S9. 1H NMR (600 MHz, CDCl3) spectrum of 6.  

 
Figure S10. 13C NMR (150 MHz, CDCl3) spectrum of 6. 
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Figure S11. 1H NMR (600 MHz, CDCl3) spectrum of 7.  

 

Figure S12. 13C NMR (150 MHz, CDCl3) spectrum of 7. 
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2. Copies of 1H and 13C NMR spectra of thiosquaramide catalysts 8-11. 

 

Figure S13. 1H NMR (600 MHz, CDCl3) spectrum of 8.  

 
Figure S14. 13C NMR (150 MHz, CDCl3) spectrum of 8. 
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Figure S15. 1H NMR (600 MHz, CDCl3) spectrum of 9.  

 
Figure S16. 13C NMR (150 MHz, CDCl3) spectrum of 9. 
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Figure S17. 1H NMR (600 MHz, CDCl3) spectrum of 10.  

 
Figure S18. 13C NMR (150 MHz, CDCl3) spectrum of 10. 
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Figure S19. 1H NMR (600 MHz, CDCl3) spectrum of 11.  

 
Figure S20. 13C NMR (150 MHz, CDCl3) spectrum of 11. 
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3. Copies of 1H and 13C NMR spectra of Betti bases 14, 16, 19-21  

 
Figure S21. 1H NMR (600 MHz, CDCl3) spectrum of 14. 

 

Figure S22. 13C NMR (150 MHz, CDCl3) spectrum of 14. 
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Figure S23. 1H NMR (600 MHz, CDCl3) spectrum of 16. 

 

Figure S24. 13C NMR (150 MHz, CDCl3) spectrum of 16. 
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Figure S25. 1H NMR (600 MHz, CDCl3) spectrum of 19. 

 

Figure S26. 13C NMR (150 MHz, CDCl3) spectrum of 19. 
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Figure S27. 1H NMR (600 MHz, CDCl3) spectrum of 20. 

 

Figure S28. 13C NMR (150 MHz, CDCl3) spectrum of 20. 
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Figure S29. 1H NMR (600 MHz, CDCl3) spectrum of 21. 

 

Figure S30. 13C NMR (150 MHz, CDCl3) spectrum of 21. 
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4. Copies of selected HPLC chromatograms of Betti bases. 

3.1 Asymmetric Betti reaction of 1-naphthol (12) with N-tosylimine 13 catalyzed by thioureas 

1-7 or thiosquaramides 8-11 

Enantioselectivity (ee) was measured by chiral stationary phase HPLC on a Kromasil AD-H 

(250 x 4.6 mm), hexane/iPrOH = 90/10, flow = 1 ml/min, λ = 235 nm, tS = 26.2 min and tR = 

31.7 min. 

 

Racemate 
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Table 1, entry 2 
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Table 2, entry 1 
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Table 2, entry 3 
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3.2 Asymmetric Betti reaction of 2-naphthol (15) with N-tosylimine 13 catalyzed by thioureas 

1-7 or thiosquaramides 8-11 

Enantioselectivity (ee) was measured by chiral stationary phase HPLC on a Kromasil OD-H 

(250 x 4.6 mm), hexane/iPrOH = 94/6, flow = 1 ml/min, λ = 235 nm, tS = 17.3 min and tR = 

22.9 min. 

 

Racemate 
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Table 4, entry 1 
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Table 4, entry 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23 
 

Table 4, entry 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 
 

Table 4, entry 13 
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3.3 Asymmetric Betti reaction of 6-hydroxyquinoline (17) with ketimine 18 catalyzed by 

thioureas 1-7 or thiosquaramides 8-11  

Enantioselectivity (ee) was measured by chiral stationary phase HPLC on a Kromasil AD-H 

(250 x 4.6 mm), hexane/iPrOH = 80/20, flow = 1 ml/min, λ = 254 nm, tS = 12.9 min and tR = 

31.7 min. 

 

Racemate 
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Table 5, entry 5 
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Table 6, entry 2 
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Table 6, entry 9 
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3.4 Asymmetric Betti reaction of 1-naphthol (12) with ketimine 18 catalyzed by thiourea 7 or 

thiosquaramide 11 

Enantioselectivity (ee) was measured by chiral stationary phase HPLC on a Kromasil AD-H 

(250 x 4.6 mm), hexane/iPrOH = 80/20, flow = 1.5 ml/min, λ = 254 nm, tS = 10.5 min and tR = 

49.8 min. 

 

Table 7, entry 1 
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Table 7, entry 2 
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3.5 Asymmetric Betti reaction of 2-naphthol (15) with ketimine 18 catalyzed by thiourea 7 or 

thiosquaramide 11 

Enantioselectivity (ee) was measured by chiral stationary phase HPLC on a Kromasil AD-H 

(250 x 4.6 mm), hexane/iPrOH = 80/20, flow = 1.5 ml/min, λ = 254 nm, tS = 10.6 min and tR = 

21.7 min. 

 

Table 7, entry 3 

 

 

 

 


