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Figure S-1.1. 1H NMR (600 MHz, CDCl3) spectrum of t-butyl 4-((-adamantan-1-yl)methoxy)-5-
chloro-2-fluorobenzoate 5.
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Figure S-1.2. 13C NMR (150 MHz, CDCl3) spectrum of t-butyl 4-((-adamantan-1-yl)methoxy)-5-
chloro-2-fluorobenzoate 5.



S-8

Figure S-1.3. 1H NMR (500 MHz, CDCl3) spectrum of 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoic acid 2.
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Figure S-1.4. 13C NMR (125 MHz, CDCl3) spectrum of 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoic acid 2.
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Figure S-1.5. HSQC spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic 
acid 2.
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Figure S-1.6. HMBC spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic 
acid 2.
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Figure S-1.7. COSY spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic 
acid 2.
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Figure S-1.8. 1H NMR (500 MHz, CDCl3) spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 
12.
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Figure S-1.9. 13C NMR (125 MHz, CDCl3) spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 
12.
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Figure S-1.10. HSQC spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.11. HMBC spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.12. COSY spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.13. 1H NMR (500 MHz, CDCl3) spectrum of azetidine-1-sulfonamide 3.
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Figure S-1.14. 13C NMR (125 MHz, CDCl3) spectrum of azetidine-1-sulfonamide 3.
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Figure S-1.15. 1H NMR (500 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 13.
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Figure S-1.16. 13C NMR (125 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 13.
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Figure S-1.17. HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.18. HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.19. H-N HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.20. H-N HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.21. DFQ-COSY spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.22. 1H NMR (500 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)(3-((N-(4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.23. 13C NMR (125 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)(3-((N-(4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.24. HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)(3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.25. HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)(3-((N-(4-(((3r,5r,7r)-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.26. DFQ-COSY spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)(3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.27. HRMS spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)(3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.28. 1H NMR (500 MHz, CDCl3) spectrum of (adamantan-1-yl)methyl 4-((-
adamantan-1-yl)methoxy)-5-chloro-2-fluorobenzoate 6.
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Figure S-1.29. 13C NMR (150 MHz, CDCl3) spectrum of (adamantan-1-yl)methyl 4-((-
adamantan-1-yl)methoxy)-5-chloro-2-fluorobenzoate 6.
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Figure S-1.30. HSQC spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-5-
chloro-2-fluorobenzoate 6.
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Figure S-1.31. HMBC spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-5-
chloro-2-fluorobenzoate 6.
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Figure S-1.32. DQF-COSY spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-
5-chloro-2-fluorobenzoate 6.
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Figure S-1.33. LCMS data for 6.
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Figure S-2.1. 1H NMR (500 MHz, CDCl3) spectrum of 1-((2-chloro-5-
fluorophenoxy)methyl)adamantane 20.
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Figure S-2.2. 13C NMR (125 MHz, CDCl3) spectrum of 1-((2-chloro-5-
fluorophenoxy)methyl)adamantane 20.
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Figure S-2.3. HSQC spectrum of 1-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.
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Figure S-2.4. HMBC spectrum of 1-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.



S-43

Figure S-2.5. COSY spectrum of 1-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.
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Figure S-2.6. 1H NMR (500 MHz, CDCl3) spectrum of 1-((4-bromo-2-chloro-5-
fluorophenoxy)methyl)adamantane 18.
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Figure S-2.7. 13C NMR (125 MHz, CDCl3) spectrum of 1-((4-bromo-2-chloro-5-
fluorophenoxy)methyl)adamantane 18.
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Figure S-2.8. HSQC spectrum of 1-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane 
18.
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Figure S-2.9. HMBC spectrum of 1-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane 
18.
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Figure S-2.10. COSY spectrum of 1-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane 
18.
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Figure S-2.11. 1H NMR (500 MHz, CDCl3) spectrum of methyl 4-(()-adamantan-1-yl)methoxy)-
5-chloro-2-fluorobenzoate 23.
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Figure S-2.12. 13C NMR (125 MHz, CDCl3) spectrum of methyl 4-((-adamantan-1-yl)methoxy)-
5-chloro-2-fluorobenzoate 23.
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Figure S-2.13. HSQC spectrum of methyl 4-((-adamantan-1-yl)methoxy)-5-chloro-2-
fluorobenzoate 23.
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Figure S-2.14. HMBC spectrum of methyl 4-((-adamantan-1-yl)methoxy)-5-chloro-2-
fluorobenzoate 23.
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Figure S-2.15. COSY spectrum of methyl 4-((-adamantan-1-yl)methoxy)-5-chloro-2-
fluorobenzoate 23.
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Figure S-2.16. 1H NMR (500 MHz, CDCl3) spectrum of benzyl (azetidin-1-ylsulfonyl)carbamate 
16.
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Figure S-2.17. 13C NMR (125 MHz, CDCl3) spectrum of benzyl (azetidin-1-
ylsulfonyl)carbamate 16.
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Figure S-2.18. 1H NMR (600 MHz, C6D6) spectrum of 4-((-adamantan-1-yl)methoxy)-N-
(azetidin-1-ylsulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.19. 13C NMR (150 MHz, C6D6) spectrum of 4-((-adamantan-1-yl)methoxy)-N-
(azetidin-1-ylsulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.20. HSQC spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-ylsulfonyl)-5-
cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.21. HMBC spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-ylsulfonyl)-5-
cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.22. DQF-COSY spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-
ylsulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Table S1. Solubility Data for Cbz Sulfamide 16 and Sulfamide 3

H
N

S
N

OO

O

O

Pd/C, MeOH,

H2

H2N
S

N

OO

16

Ph

3

Entrya Solvent Solubility of 16 at 15 ºC
(mg / g)

Solubility of 3 at 15 ºC
(mg/g)

1 2-propanol 27.6 20.9

2 EtOH 71.1 43.1

3 iPrOAc 72.5 12.5

4 MeOH 285.0 108.4

5 2-MeTHF 387.1 28.3

6 Acetone 450.0 512.3

a Solubility experiments were conducted by mixing substrates in closed vials with stir bars in 

solvent (2 mL, saturated mixtures) at 15 ºC and stirring for 2 h. Then samples were taken from 

the vials and filtered. The clear solution was analyzed by HPLC to calculate the assay of 

substrates.
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Figure S-2.23. DSC for cycloproyplboronic acid

Figure S-2.24. Derivatization of CSI (10) and 15
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Dibenzylamine was added to the reaction and stirred for 5 min, then analyzed by HPLC for 
derivatives 24 and 25.



S-63

Figure S-2.25. LCMS Data of 21 and 22.
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Figure S-2.26. LCMS Data of 24.
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Side product 24 could not be traced back to the corresponding dibromo side product in the 
starting material for the carbonylation, as this species was absent.


