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Lewis Acids
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The Use of Lewis Acids in Total Synthesis

1) Shimakawa, T.; Nakamura, S.; Asai, H.; Hagiwara, K.; Inoue, M. J. am. Chem. Soc. 2023, 145, 600-609.
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Brønsted Acids vs. Lewis Acids

1) Himmel, D.; Radtke, V.; Butschke, B.; Krossing, I. Angew. Chem. Int. Ed. 2018, 57, 4386–4411..
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How to evaluate “Lewis Acidity”

1) Mu¨ ller, L.O.; Himmel, D.; Stauffer, J.; Steinfeld, G.; Slattery, J.; Santiso-Quin˜ ones, G.; Brecht, V.; Krossing, I. Angew. Chem. 

Int. Ed. 2008, 47, 7659– 76632. 
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How to evaluate “Lewis Acidity”

1) Beckett, M.A.; Strickland, G.C.; Holland, J.R.; Sukumar Varma, K. Polymer, 1996, 37, 4629–4631.

2) Mayer, U.; Gutmann, V.; Gerger, W. Monatsh. Chem. 1975, 106, 1235–1257.
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Limitaion of GB Method

1) Gaffen, J. B.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.
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Introduction of  Prof. Thomas Baumgartner

1) https://www.yorku.ca/science/research/tbaumgar/thomas-baumgartner-profile/ 
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Working Hypothesis

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.
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Verification of Working Hypothesis

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

2) Bentley, J. N.; Elgadi, S.; Gaffen, J.; Demay-Drouhard, P.; Baumgartner, T.; Caputo, C Organometallics, 2020, 39, 3645-3655.

Lewis Acid λabs (nm) λem (nm) ε (M-1cm-1)

(φ)

31P δ (ppm) Stokes Shift

(cm-1)

Δ λem 

(nm)

None 366 446 5,600 (0.74) 14.2 4,900 -

BPh3
a 355 452 15,000 (0.90) 21.5 6,045 6

B(C6F5)3
b 389 509 5,100 (0.89) 30.2 6,061 63

probe 1 probe 1-B(C6F5)3

a 2000 equiv
b 5 equiv
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Properties of Probe 1

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.
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Principle of FLA (1)

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

 

probe 1
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Principle of FLA (2)

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

 

probe 1-B(C6F5)3
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Design of Lewis Base Probes

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

2) Bentley, J. N.; Elgadi, S.; Gaffen, J.; Demay-Drouhard, P.; Baumgartner, T.; Caputo, C Organometallics, 2020, 39, 3645-3655.

 



17

Limitation of Single-Probe Evaluation

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

 

B(C6F5)3 B(p-C6F4H)3

1 63 nm 63 nm

2 77 nm 76 nm

3 86 nm 82 nm

Δλem = λem (LA) − λem (none) Negligible difference in emission maxima

Clearly different in color
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Color-Based, Multi-Probe Approach

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.
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Lewis Acid Units (LAU)

1) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.

2) Bentley, J. N.; Elgadi, S.; Gaffen, J.; Demay-Drouhard, P.; Baumgartner, T.; Caputo, C Organometallics, 2020, 39, 3645-3655.



201) Gaffen, J.; Bentley, J. N.; Torres, L.; Chu, C.; Baumgartner, T.; Caputo, C. Chem, 2019, 5, 1567-1583.
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Lewis Acid in solvent
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LAU in Various Solvents (1)

1) Laturski, A.; Gaffen, J.; Demay-Drouhard, P.; Caputo, C.; Baumgartner, T. Precis. Chem. 2023, 1, 49-56. 
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LAU in Various Solvents (2)

1) Laturski, A.; Gaffen, J.; Demay-Drouhard, P.; Caputo, C.; Baumgartner, T. Precis. Chem. 2023, 1, 49-56. 
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Solvent Effect Factors

1) Laturski, A.; Gaffen, J.; Demay-Drouhard, P.; Caputo, C.; Baumgartner, T. Precis. Chem. 2023, 1, 49-56. 
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LAU in MeCN

1) Laturski, A.; Gaffen, J.; Demay-Drouhard, P.; Caputo, C.; Baumgartner, T. Precis. Chem. 2023, 1, 49-56. 
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Limitations of FLA Method

1) Bentley, J. N.; Elgadi, S.; Gaffen, J.; Demay-Drouhard, P.; Baumgartner, T.; Caputo, C Organometallics, 2020, 39, 3645-3655.
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Summary
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