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■ 1H NMR and 13C NMR spectra for all products: 
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Figure S1. 1H NMR spectrum of the compound 4aa 
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Figure S2. 13C NMR spectrum of the compound 4aa 
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Figure S3. 1H NMR spectrum of the compound 4ab 
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Figure S4. 13C NMR spectrum of the compound 4ab 
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Figure S5. 1H NMR spectrum of the compound 4ac 
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Figure S6. 13C NMR spectrum of the compound 4ac 
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Figure S7. 1H NMR spectrum of the compound 4ad 
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Figure S8. 13C NMR spectrum of the compound 4ad 
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Figure S9. 1H NMR spectrum of the compound 4ae 
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Figure S10. 13C NMR spectrum of the compound 4ae 
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Figure S11. 1H NMR spectrum of the compound 4af 
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Figure S12. 13C NMR spectrum of the compound 4af 

 



8 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

liz
e

d
 I
n

te
n

s
it
y

4.394.341.001.041.023.36

O
N O

Figure S13. 1H NMR spectrum of the compound 4ag 
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Figure S14. 13C NMR spectrum of the compound 4ag 
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Figure S15. 1H NMR spectrum of the compound 4ah 
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Figure S16. 13C NMR spectrum of the compound 4ah 

 



10 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

liz
e

d
 I
n

te
n

s
it
y

4.334.361.001.111.045.66

O
N S

Figure S17. 1H NMR spectrum of the compound 4ai 
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Figure S18. 13C NMR spectrum of the compound 4ai 
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Figure S19. 1H NMR spectrum of the compound 4bj 
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Figure S20. 13C NMR spectrum of the compound 4bj 
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Figure S21. 1H NMR spectrum of the compound 4bh 
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Figure S22. 13C NMR spectrum of the compound 4bh 
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Figure S23. 1H NMR spectrum of the compound 4bg 
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Figure S24. 13C NMR spectrum of the compound 4bg 
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Figure S25. 1H NMR spectrum of the compound 4bd 
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Figure S26. 13C NMR spectrum of the compound 4bd 
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Figure S27. 1H NMR spectrum of the compound 6ad 
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Figure S28. 13C NMR spectrum of the compound 6ad 
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Figure S29. 1H NMR spectrum of the compound 6ah 
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Figure S30. 13C NMR spectrum of the compound 6ah 
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Figure S31. 1H NMR spectrum of the compound 6bh 
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Figure S32. 13C NMR spectrum of the compound 6bh 
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Figure S33. 1H NMR spectrum of the compound 6cf 
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Figure S34. 13C NMR spectrum of the compound 6cf 
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Figure S35. 1H NMR spectrum of the compound 6ch 
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Figure S36. 13C NMR spectrum of the compound 6ch 
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Figure S37. 1H NMR spectrum of the compound 6cb 

 

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

N
o

rm
a

liz
e

d
 I
n

te
n

s
it
y

 

Figure S38. 13C NMR spectrum of the compound 6cb 
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Figure S39. 1H NMR spectrum of the compound 6dh 
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Figure S40. 13C NMR spectrum of the compound 6dh 
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Figure S41. 1H NMR spectrum of the compound 6ef 
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Figure S42. 13C NMR spectrum of the compound 6ef 

 



23 

 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

liz
e

d
 I
n

te
n

s
it
y

9.784.262.724.220.990.911.00

N

Me

N

NBoc

Figure S43. 1H NMR spectrum of the compound 6fh 
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Figure S44. 13C NMR spectrum of the compound 6fh  
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Figure S45. 1H NMR spectrum of the compound 6gh 
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Figure S46. 13C NMR spectrum of the compound 6gh 
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Figure S47. 1H NMR spectrum of the compound 6hf 
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Figure S48. 13C NMR spectrum of the compound 6hf 
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Figure S49. 1H NMR spectrum of the compound 6hh 
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Figure S50. 13C NMR spectrum of the compound 6hh 
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Figure S51. 1H NMR spectrum of the compound 6ih 
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Figure S52. 13C NMR spectrum of the compound 6ih 
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Figure S53. 1H NMR spectrum of the compound 6jh 
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Figure S54. 13C NMR spectrum of the compound 6jh 
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Figure S55. 1H NMR spectrum of the compound 6kk 
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Figure S56. 13C NMR spectrum of the compound 6kk 
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Figure S57. 1H NMR spectrum of the compound 3k 
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Figure S58. 13C NMR spectrum of the compound 3k 

 


