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1.2 General procedures 

General procedure A: synthesis of 5-substituted tetrazoles 

Nitrile (1.0 eq) was added to a stirred suspension of NaN3 (3.0 eq) and Et3N·HCl (3.0 eq) in 

PhMe (0.3 M) at rt. The resulting suspension was stirred and heated at 110 °C for 16 h. The 

resulting solution was allowed to cool to rt and then cooled to 0 °C. 6 M HCl(aq) was added and 

the two layers were separated, extracting the aqueous with EtOAc (×3). The combined organic 

layers were dried (MgSO4) and evaporated under reduced pressure to give the crude product. 

General procedure B: lithiation-substitution of 5-substituted tetrazoles 

Base (2.2, 3.0 or 3.25 eq) was added dropwise to a stirred solution of tetrazole (1.0 eq) in THF 

or Et2O (10 mL) at a specified temperature (0 °C, –15 °C, –25 °C or –35 °C) under N2. The 

resulting solution was stirred a specified temperature (0 °C, –15 °C, –25 °C or –35 °C) for a 

specific time (1 h, 2h, 3 h, 4 h, 5 h or 16 h). Then, electrophile (1.0 to 4.0 eq) was added and 

the resulting solution was stirred at the specified temperature for 10 min and then allowed 

to warm to rt over 16 h. 1M HCl(aq) was added and the two layers were separated, extracting 

the aqueous with Et2O (×3) The combined organic layers were dried (MgSO4) and evaporated 

under reduced pressure to give the crude product. 

General procedure C: lithiation-substitution of tetrazole 1 with chiral diamines 

s-BuLi (3.0 or 6.0 eq) was added dropwise to a stirred solution of chiral diamine (3.0 eq.) in 

MTBE or Et2O (5 mL) at –78 °C under N2. The resulting solution was stirred for 10 min at –78 

°C. A solution of tetrazole 1 (1.0 eq) in MTBE or Et2O (5 mL) was added dropwise via a cannula 

and the resulting solution was stirred for 3 h. Then, a solution of Ph2CO (4.0 eq) in MTBE or 

Et2O (5 mL) was added. The resulting solution was stirred at –78 °C for 10 min and then 

allowed to warm to rt over 16 h. 1 M HCl(aq) (10 mL) was added and the two layers were 

separated extracting the aqueous with Et2O (3 × 10 mL) and the combined organic layers were 

dried (MgSO4) and evaporated under reduced pressure to give the crude product. 
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gave the crude product. Purification by flash column chromatography on silica with 60:40 

petroleum ether-EtOAc as eluent gave the product (59 mg, 24%) as a white solid. 

Using general procedure B, s-BuLi (2.5 mL of a 1.3 M solution in hexanes/cyclohexane, 3.25 

mmol, 3.25 eq), TMEDA (378 mg, 0.49 mL, 3.25 mmol, 3.25 eq) and 22 (112 mg, 1.0 mmol, 

1.0 eq) in Et2O (7 mL) at –25 °C for 16 h and Ph2CO (547 mg, 3.0 mmol, 3.0 eq) in Et2O (3 mL) 

gave the crude product. Purification by flash column chromatography on silica with 60:40 

petroleum ether-EtOAc as eluent gave the product (36 mg, 14%) as a white solid. 
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