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Sustainable synthesis of enantiopure fluorolactam derivatives by a selective direct 
fluorination - amidase strategy
Nicky J. Willis,a Craig A. Fisher, b Catherine M. Alder, a  Antal Harsanyi, b Lena Shukla*a Joseph P. Adams,a and 
Graham Sandford*b 

SUPPORTING INFORMATION 5

NMR Spectra

SI-5.1 Dimethyl 2-(2-cyanoethyl)-2-fluoromalonate 4b 2

SI-5.2 Dimethyl 2-(3-aminopropyl)-2-fluoromalonate, hydrochloride salt 4c 5

SI-5.3 Methyl 3-fluoro-2-oxo-3-piperidine carboxylate 4d 8

SI-5.4 3-Fluoro-2-oxopiperidine-3-carboxylic acid 5 11

SI-5.5 (S)-Methyl 3-fluoro-2-oxo-3-piperidine carboxylate 2b 14
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SI-5.1 Dimethyl 2-(2-cyanoethyl)-2-fluoromalonate 4b 

1H NMR spectrum
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Dimethyl 2-(2-cyanoethyl)-2-fluoromalonate 4b

19F NMR spectrum
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Dimethyl 2-(2-cyanoethyl)-2-fluoromalonate 4b 

13C NMR spectrum
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SI-5.2 Dimethyl 2-(3-aminopropyl)-2-fluoromalonate, hydrochloride salt 4c

1H NMR spectrum
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Dimethyl 2-(3-aminopropyl)-2-fluoromalonate, hydrochloride salt 4c

19F NMR spectrum
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Dimethyl 2-(3-aminopropyl)-2-fluoromalonate, hydrochloride salt 4c

13C NMR spectrum
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SI-5.3 Methyl 3-fluoro-2-oxo-3-piperidinecarboxylate 4d

1H NMR spectrum
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Methyl 3-fluoro-2-oxo-3-piperidinecarboxylate 4d

19F NMR spectrum
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Methyl 3-fluoro-2-oxo-3-piperidinecarboxylate 4d

13C NMR spectrum
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SI-5.4 3-Fluoro-2-oxopiperidine-3-carboxylic acid 5

1H NMR spectrum
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3-Fluoro-2-oxopiperidine-3-carboxylic acid 5

19F NMR spectrum
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3-Fluoro-2-oxopiperidine-3-carboxylic acid 5

13C NMR spectrum



14

SI-5.5 (S)-Methyl 3-fluoro-2-oxopiperidine-3-carboxylate 2b 

1H NMR spectrum 
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(S)-Methyl 3-fluoro-2-oxopiperidine-3-carboxylate 2b 

19F NMR spectrum 
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1H and 19F NMR spectra of (S)-methyl 3-fluoro-2-oxopiperidine-3-carboxylate 2b prepared by scaled-up process.
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