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Copies of 1H NMR, 13C NMR and HRMS spectra 

 
Fig S1. 1H NMR (400 MHz, CDCl3) spectrum of compound 9a 

 

 
Fig S2. 13C NMR (100 MHz, CDCl3) spectrum of compound 9a 

 



6 
 

 
Fig S3. HRMS (ESI-MS) spectrum of compound 9a 

 
 

 
Fig S4. 1H NMR (400 MHz, CDCl3) spectrum of compound 9b 

 



7 
 

 
Fig S5. 13C NMR (100 MHz, CDCl3) spectrum of compound 9b 

 
 

 
Fig S6. HRMS (ESI-MS) spectrum of compound 9b 
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Fig S7. 1H NMR (400 MHz, CDCl3) spectrum of compound 10a 

 

 
Fig S8. 13C NMR (100 MHz, CDCl3) spectrum of compound 10a 
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Fig S9. HRMS (ESI-MS) spectrum of compound 10a 
 
 

 
Fig S10. 1H NMR (500 MHz, CDCl3) spectrum of compound 10b 
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Fig S11. 13C NMR (125 MHz, CDCl3) spectrum of compound 10b 

 
 
 

 
Fig S12. HRMS (ES-MS) spectrum of compound 10b 
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Fig S13. 1H NMR (500 MHz, CDCl3) spectrum of compound 11a 

 
 

 
Fig S14. 13C NMR (125 MHz, CDCl3) spectrum of compound 11a 



12 
 

 

 
Fig S15. HRMS (ESI-MS) spectrum of compound 11a 

 
 

 
Fig S16. 1H NMR (500 MHz, CDCl3) spectrum of compound 11b 
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Fig S17. 13C NMR (125 MHz, CDCl3) spectrum of compound 11b 

 
 

 
Fig S18. HRMS (ESI-MS) spectrum of compound 11b 
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Fig S19. 1H NMR (500 MHz, CDCl3) spectrum of compound 12a 

 
 

 
Fig S20. 13C NMR (125 MHz, CDCl3) spectrum of compound 12a 
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Fig S21. HRMS (ESI-MS) spectrum of compound 12a 

 
 
 

 
Fig S22. 1H NMR (500 MHz, CDCl3) spectrum of compound 12b 
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Fig S23. 13C NMR (125 MHz, CDCl3) spectrum of compound 12b 

 
 

 
Fig S24. HRMS (ESI-MS) spectrum of compound 12b 
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Fig S25. 1H NMR (400 MHz, CD3OD) spectrum of compound 13a 

 

 
Fig S26. 13C NMR (100 MHz, CD3OD) spectrum of compound 13a 
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Fig S27. HRMS (ESI-MS) spectrum of compound 13a 

 
 
 

 
Fig S28. 1H NMR (400 MHz, CD3OD) spectrum of compound 13b 
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Fig S29. 13C NMR (100 MHz, CD3OD) spectrum of compound 13b 

 
 
 

 
Fig S30. HRMS (ESI-MS) spectrum of compound 13b 
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Fig S31. 1H NMR (300 MHz, CDCl3) spectrum of compound 16a 

 
 

 
Fig S32. 13C NMR (75 MHz, CDCl3) spectrum of compound 16a 
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Fig S33. 1H NMR (400 MHz, CDCl3) spectrum of compound 17a 

 
 

 
Fig S34. 1H NMR (500 MHz, CDCl3) spectrum of compound 18a 
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Fig S35. 13C NMR (125 MHz, CDCl3) spectrum of compound 18a 

 

 
Fig S36.  HRMS (ESI-MS) spectrum of compound 18a 
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Fig S37. 1H NMR (400 MHz, CDCl3) spectrum of compound 18b 

 

 
Fig S38. 13C NMR (100 MHz, CDCl3) spectrum of compound 18b 
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Fig S39. HRMS (ESI-MS) spectrum of compound 18b 

 
 
 

 
Fig S40. 1H NMR (500 MHz, CD3OD) spectrum of compound 19a 
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Fig S41. 13C NMR (125 MHz, CD3OD) spectrum of compound 19a 

 

 
Fig S42. HRMS (ESI-MS) spectrum of compound 19a 
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Fig S43. 1H NMR (500 MHz, CD3OD) spectrum of compound 19b 

 

 
Fig S44. 13C NMR (125 MHz, CD3OD) spectrum of compound 19b 
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Fig S45. HRMS (ESI-MS) spectrum of compound 19b 

 
 

 
Fig S46. 1H NMR (500 MHz, CDCl3) spectrum of compound 20a 
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Fig S47. 13C NMR (125 MHz, CDCl3) spectrum of compound 20a 

 

 
Fig S48. HRMS (ESI-MS) spectrum of compound 20a 
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Fig S49. 1H NMR (500 MHz, CDCl3) spectrum of compound 20b 

 

 
Fig S50. 13C NMR (125 MHz, CDCl3) spectrum of compound 20b 
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Fig S51. HRMS (ESI-MS) spectrum of compound 20b 

 
 
 

 
Fig S52. 1H NMR (500 MHz, CD3OD) spectrum of compound 21a 
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Fig S53. 13C NMR (125 MHz, CD3OD) spectrum of compound 21a 

 
 

 
 

Fig S54. HRMS (ESI-MS) spectrum of compound 21a 
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Fig S55. 1H NMR (500 MHz, CD3OD) spectrum of compound 21b 

 

 
Fig S56 13C NMR (125 MHz, CD3OD) spectrum of compound 21b 
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Fig S57. HRMS (ESI-MS) spectrum of compound 21b 

 
 

 
Fig S58. 1H NMR (500 MHz, CDCl3) spectrum of compound 22a 
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Fig S59. 13C NMR (125 MHz, CDCl3) spectrum of compound 22a 

 

 
 

Fig S60. HRMS (ESI-MS) spectrum of compound 22a 
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Fig S61.  1H NMR (500 MHz, CDCl3) spectrum of compound 22b 

 

 
Fig S62. 13C NMR (125 MHz, CDCl3) spectrum of compound 22 
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Fig S63. HRMS (ESI-MS) spectrum of compound 22b 

 
 
 

 
Fig S64. 1H NMR (500 MHz, CD3OD) spectrum of compound 23a 
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Fig S65. 13C NMR (125 MHz, CD3OD) spectrum of compound 23a 

 

 
Fig S66. HRMS (ESI-MS) spectrum of compound 23a 
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Fig S67. 1H NMR (500 MHz, CD3OD) spectrum of compound 23b 

 

 
Fig S68. 13C NMR (125 MHz, CD3OD) spectrum of compound 23b 
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Fig S69. HRMS (ESI-MS) spectrum of compound 23b 

 
 

 
Fig S70. 1H NMR (500 MHz, CDCl3) spectrum of compound 25a 

 
 



40 
 

 
Fig S71. 13C NMR (125 MHz, CDCl3) spectrum of compound 25a 

 
 
 

 
Fig S72. HRMS (ESI-MS) spectrum of compound 25a 
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Fig S73. 1H NMR (500 MHz, CDCl3) spectrum of compound 25b 

 

 
Fig S74. 13C NMR (125 MHz, CDCl3) spectrum of compound 25b 
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Fig S75. HRMS (ESI-MS) spectrum of compound 25b 

  
 
 

 
Fig S76. 1H NMR (500 MHz, DMSO-d6) spectrum of compound 26a 

 



43 
 

 
Fig S77. 13C (125 MHz, DMSO-d6) and DEPT spectra of compound 26a 

 
 
 

 
Fig S78. HRMS (ESI-MS) spectrum of compound 26a 
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Fig S79. 1H NMR (500 MHz, DMSO-d6) spectrum of compound 26b 

 
 

 
Fig S80. 13C NMR (125 MHz, DMSO-d6) spectrum of compound 26b 
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Fig S81. HRMS (ESI-MS) spectrum of compound 26b 
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Inhibition assays against Jack Bean α-mannosidase 

 
 
 
 
 

 
 

Fig S82. Dixon plot and replot of compound 13a 
 
 
 
 
 
 
 

 
Fig S83. Lineweaver Burk plot and replot for Ki determination  

(2.23±0.13 µM) of compound 13a 
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Fig S84. Dixon plot and replot of compound 13b 
 
 
 
 
 
 
 

 
 

Fig S85. Lineweaver Burk plot and replot for Ki determination  
(0.11±0.02 µM) of compound 13b 
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Fig S86. Dixon plot and replot of compound 19a 

 
 
 
 
 
 

 
 

Fig S87. Lineweaver Burk plot and replot for Ki determination  
(0.49±0.64 µM) of compound 19a 
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Fig S88. Dixon plot and replot of compound 19b 

 
 
 
 
 
 
 
 

 
 

Fig S89. Lineweaver Burk plot and replot for Ki determination  
(0.037±0.007 µM) of compound 19b 
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Fig S90. Dixon plot and replot of compound 21a 

 
 
 
 
 
 
 
 

 
Fig S91. Lineweaver Burk plot and replot for Ki determination  

(0.25±0.03 µM) of compound 21a 
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Fig S92. Dixon plot of compound 21b 

 
 
 
 

 

 
Fig S93. Lineweaver Burk plot and replot of compound 21b 

 
 
 
 

 
Fig S94. Plot of enzyme velocity as a function of inhibitor 21b concentration.  

The solid curves drawn through the data points represent the best fit to the Morrison equation used to obtain Ki value 
(0.037±0.010 µM) for the tight binding inhibitor 21b 
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Fig S95. Dixon plot and replot of compound 23a 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

Fig S96. Lineweaver Burk plot, slope and intercept replots of reciprocal plot data for Ki determination (Ki =  
0.21±0.05 µM; Ki' = 1.00±0.096 µM) of compound 23a 
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Fig S97. Dixon plot of compound 23b 

 
 
 

 
Fig S98. Lineweaver Burk plot and replot of compound 23b 

 
 
 

 
Fig S99. Plot of enzyme velocity as a function of inhibitor 23b concentration.  

The solid curves drawn through the data points represent the best fit to the Morrison equation used to obtain Ki value 
(0.091±0.017 µM) for the tight binding inhibitor 23b 
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Fig S100. Plot of enzyme velocity as a function of inhibitor 26a concentration.  

The solid curves drawn through the data points represent the best fit to the Morrison equation used to obtain Ki value 
(0.006±0.001 µM) for the tight binding inhibitor 26a 

 
 
 
 
 
 
 
 
 

 
Fig S101. Plot of enzyme velocity as a function of inhibitor 26b concentration.  

The solid curves drawn through the data points represent the best fit to the Morrison equation used to obtain Ki value 
(0.002±0.0005 µM) for the tight binding inhibitor 26b 

 
 

 
 
 
 


