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Supplementary Material 

 

In obtaining the compounds described in the examples below and the corresponding analytical 

data, the following experimental and analytical protocols were followed unless otherwise 

indicated. Anhydrous solvents were obtained from a GlassContour solvent dispensing system. 

Reaction mixtures were magnetically stirred at room temperature (rt) under a nitrogen atmosphere.  

Where solutions were “dried,” they were generally dried over a drying agent such as Na2SO4 or 

MgSO4.  Where mixtures, solutions, and extracts were “concentrated”, they were typically 

concentrated on a rotary evaporator under reduced pressure. Normal-phase silica gel column 

chromatography was performed on silica gel (SiO2) using prepackaged cartridges. Mass spectra 

(MS) were obtained on an Agilent series 1100 MSD using electrospray ionization (ESI) in positive 

mode unless otherwise indicated.  Calculated (calcd.) mass corresponds to the exact mass. Nuclear 

magnetic resonance (NMR) spectra were obtained on Bruker model DRX spectrometers.  The 

format of the 1H NMR data below is: chemical shift in ppm downfield of the tetramethylsilane 

reference (multiplicity, coupling constant J in Hz, integration).  Chemical names were generated 

using ChemDraw Ultra 14.0 (CambridgeSoft Corp., Cambridge, MA). Reagents were purchased 

from commercial suppliers and were used without purification unless otherwise noted. 
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Synthesis of MAGL radiotracer, 1,1,1,3,3,3-hexafluoropropan-2-yl 4-(((4-

chlorophenyl)sulfonamido-2-tritio)methyl)piperidine-1-carboxylate

   

Step A:  tert-butyl 4-(((4-chloro-2-iodophenyl)sulfonamido)methyl)piperidine-1-carboxylate.   

To a cooled (0 °C) solution of tert-butyl 4-(aminomethyl)piperidine-1-carboxylate (0.68 mL, 3.0 

mmol), N,N-diisopropylethylamine (0.77 mL, 4.5 mmol), and 4-dimethylaminopyridine (18 mg, 0.15 

mmol) in dichloromethane (4 mL) was added 4-chloro-2-iodobenzenesulfonyl chloride (1.0g, 3.0 

mmol) in dichloromethane (6 mL). The resulting mixture was warmed to rt and stirred for a total of 

16h. The contents of the reaction were transferred directly to a separatory funnel and washed 

successively with water, 1N HCl, water, 1N NaOH, water, and brine. The organic layer was dried, 

filtered, and concentrated to afford a white foam that was used without further purification. MS (ESI): 

mass calcd. for C17H24ClIN2O4S, 514.0; m/z found, 458.9 [M-tBu+H]. 1H NMR (400 MHz, CDCl3): 

  8.00 – 8.05 (m, 2H), 7.49 (dd, J = 8.4, 2.0 Hz, 1H), 5.24 (s, 1H), 4.15 – 4.05 (m, 2H), 2.77 – 2.71 

(m, 2H), 2.70 – 2.60 (m, 2H), 1.72 – 1.64 (m, 2H), 1.44 (s, 9H), 1.14 – 1.00 (m, 2H).  

 

Step B:  4-chloro-2-iodo-N-(piperidin-4-ylmethyl)benzenesulfonamide.  
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To a cooled (0 °C) solution of tert-butyl 4-(((4-chloro-2-iodophenyl)sulfonamido)methyl)piperidine-

1-carboxylate (1.4 g, 2.8 mmol) in dichloromethane (8.7 mL) was added trifluoroacetic acid (2.1 mL, 

27 mmol). The resulting solution was stirred at 0 °C for 15 minutes and at rt for 2h. The reaction was 

concentrated to remove solvent, diluted with ethyl acetate, and concentrated again to remove excess 

TFA. The crude residue was dissolved in dichloromethane and washed successively with water and 

saturated aqueous sodium carbonate. The aqueous washes were backextracted with 20% 

isopropanol/chloroform (x2). The combined organic extracts were dried, filtered, and concentrated to 

afford a white solid, which was used without further purification (1.1 g, 99%). MS (ESI): mass calcd. 

for C12H16ClIN2O2S, 414.0; m/z found, 415.0 [M+H]. 1H NMR (400 MHz, CH3OD):  8.17 (d, J = 

2.1 Hz, 1H), 8.04 (d, J = 8.6 Hz, 1H), 7.58 (dd, J = 8.5, 2.1 Hz, 1H), 3.02 – 2.91 (m, 3H), 2.86 (s, 1H), 

2.80 – 2.74 (m, 2H), 2.52 – 2.43 (m, 2H), 1.73 – 1.64 (m, 2H), 1.59 – 1.47 (m, 1H), 1.10 – 0.95 (m, 

2H). 

 

Step C: 1,1,1,3,3,3-hexafluoropropan-2-yl 4-(((4-chloro-2-

iodophenyl)sulfonamido)methyl)piperidine-1-carboxylate.  

To a cooled (0 °C) solution of hexafluoro-2-propanol (0.58 mL, 5.5 mmol), pyridine (0.45 mL, 5.5 

mmol), and 4-dimethylaminopyridine (0.02 g, 0.14 mmol) in dichloromethane (4 mL) was added 

dropwise (4-nitrophenyl)chloroformate (0.56 g, 2.8 mmol) in dichloromethane (5 mL). Following the 

addition, the ice bath was removed and the reaction mixture was stirred at rt for 16h. To this solution 

was added 4-chloro-2-iodo-N-(piperidin-4-ylmethyl)benzenesulfonamide (1.14 g, 2.8 mmol) 

portionwise, followed by the dropwise addition of N,N-diisopropylethylamine in dichloromethane (4 

mL). The resulting yellow solution was stirred at rt for 5h and then concentrated to remove solvent. 

The crude residue was diluted with ethyl acetate and the resulting precipitate was removed by 
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filtration. The filtrate was concentrated to provide a yellow oil, which was purified twice by silica gel 

chromatography (hexanes -> 20% EtOAc/hexanes gradient) to afford the desired product as a white 

solid (0.59 g, 35%). MS (ESI): mass calcd. for C16H16ClF6IN2O4S, 607.9; m/z found, 608.9 [M+H].  

1H NMR (400 MHz, CDCl3):  8.12 – 8.04 (m, 2H), 7.54 – 7.47 (m, 1H), 5.82 – 5.65 (m, 1H), 5.53 

– 5.42 (m, 1H), 4.25 – 4.07 (m, 2H), 3.01 – 2.80 (m, 2H), 1.86 – 1.66 (m, 4H), 1.23 – 1.03 (m, 2H). 

Step D:  1,1,1,3,3,3-hexafluoropropan-2-yl 4-(((4-chlorophenyl)sulfonamido-2-

tritio)methyl)piperidine-1-carboxylate.  

This step was performed at Moravek Biochemicals, Inc. (Brea, CA).  A 2 cc round-bottom flask 

was charged with 1,1,1,3,3,3-hexafluoropropan-2-yl 4-(((4-chloro-2-

iodophenyl)sulfonamido)methyl)piperidine-1-carboxylate (10 mg), 10 wt% Pd/C (10 mg), THF 

(0.7 ml), triethylamine (5 L), and tritium gas (1 atm). The mixture was stirred overnight at room 

temperature. The tritium gas was removed, the reaction mixture was filtered, and then concentrated 

in vacuo. The crude product was purified by reverse-phase HPLC (C-18 column, mobile phase A: 

0.1% TFA in H2O; mobile phase B: 100% MeCN; A->100%B in 60 min at a flow rate of 6 

mL/min) to afford the title compound. The radiochemical purity was determined to be 99.3% and 

the specific activity was determined to be 20.7 Ci/mmol. The product was stored at -20 °C in EtOH 

at a concentration of 1.0 mCi/mL. MS (ESI Q3): mass calcd. for C16H16TClF6N2O4S, 484.1; m/z 

found, 485.1 [M+H]+. 
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Supplementary Figure 1 
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Supplementary Figure 2 
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Supplementary Figure 3 

 

 


