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Introduction

Melen, R. L., et al. Angew. Chem. Int. Ed. 2021, 60, 53; Lin, S., et al. J. Am. Chem. Soc. 2023, 145, 19478; Jiao, N., et al. Chin. J. Chem. 2024, 42, 1157.

Frustrated (adj.): feeling annoyed or less confident because you cannot achieve what you want
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Generation of FRPs

Piers, W. E.; et al. Inorg. Chem. 2011, 50, 12252; Stephan, D. W., et al. Chem 2017, 3, 259.
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Generation of FRPs

• NO FRP generation without light at RT

• Photochemical SET forming FRP

• 237 ps lifetime of FRP Mes3P
·+/B(C6F5)3

·-

（unstable）

Slootweg, J. C., et al. Chem. - Eur. J. 2020, 26, 9005.
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Generation of FRPs

Slootweg, J. C., et al. Chem. - Eur. J. 2020, 26, 9005; Stephan, D. W., et al. Chem. Commun. 2018, 54, 7431; Wang, X., et al. CCS Chemistry 2023, 5, 334.
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Generation of FRPs

Stephan, D. W., et al. Chem 2017, 3, 259; Slootweg, J. C., et al. Chem. - Eur. J. 2025, 31, e202403885;

Slootweg, J. C., et al. Chem. - Eur. J. 2020, 26, 9005; Wang, X., et al. CCS Chemistry 2023, 5, 334.
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Reactivities of FRPs

Stephan, D. W., et al. J. Am. Chem. Soc. 2013, 135, 6446; Cornella, J., et al. J. Am. Chem. Soc. 2022, 144, 16535.
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Reactivities of FRPs

Mankad, N. P., et al. J. Am. Chem. Soc. 2022, 144, 3210.
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FRPs in Alkene Functionalization

Melen, R. L., et al. Cell Reports Physical Science 2020, 1. What would happen if a radical acceptor were used?
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FRPs in Alkene Functionalization

Melen, R. L., et al. Cell Reports Physical Science 2020, 1.
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FRPs in Alkene Functionalization

Ooi, T., et al. Chem. Sci. 2020, 11, 4305.
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FRPs in Alkene Functionalization

Zhang, Y., et al. Org. Chem. Front. 2023, 10, 3861.
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FRPs in Alkene Functionalization

Shaver, M. P., et al. J. Am. Chem. Soc. 2023, 145, 24294.

FRP could be installed in polymers!
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FRPs in sp3 C-H Activation

Lin, S., et al. Nature 2023, 619, 514.
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FRPs in sp3 C-H Activation

Lin, S., et al. Nature 2023, 619, 514.
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FRPs in sp3 C-H Activation

Lin, S., et al. J. Am. Chem. Soc. 2024, 146, 19696.
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FRPs in sp3 C-H Activation

25.0°

B3LYP-6-31+G(d)

Ooi, T., et al. J. Am. Chem. Soc. 2024, 146, 20425. An intramolecular FRP from an intramolecular FLP
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FRPs in sp3 C-H Activation

Ooi, T., et al. J. Am. Chem. Soc. 2024, 146, 20425.
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24Morandi, B., et al. Nature 2024, 636, 108.

FRPs in Cross Coupling
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FRPs in Cross Coupling

Morandi, B., et al. Nature 2024, 636, 108.
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Summary



28

Outlook

Hu, P., et al. Science 2024, 383, 537; Lin, S., et al. Nature 2023, 619, 514.



Thanks for listening！
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Appendix

Grimme, S., et al. Chem. - Eur. J. 2024, 30, e202303901.
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Appendix

Grimme, S., et al. Chem. - Eur. J. 2024, 30, e202303901.
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Appendix

Ooi, T., et al. Chem. Sci. 2020, 11, 4305.
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Appendix

Lin, S., et al. Nature 2023, 619, 514.
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Appendix

Lin, S., et al. Nature 2023, 619, 514.

In all cases, the addition of a small amount of

TEMPO (0.2 equiv.) was found to help

improve the reaction yield, presumably by

facilitating trapping of the alkyl radical at the

initial stage of reaction with increased

concentration of the radical coupling partner
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Lin, S., et al. Nature 2023, 619, 514.
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Appendix

Lin, S., et al. J. Am. Chem. Soc. 2024, 146, 19696.
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Appendix

Ooi, T., et al. J. Am. Chem. Soc. 2024, 146, 20425.
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Appendix

Morandi, B., et al. Nature 2024, 636, 108.
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Appendix

P-N Adduct

P-N = 2.10 Å

ΔG = 21.7 kcal/mol

Edistortion = 55.1 kcal/mol

Einteraction = -75.7 kcal/mol

Frustrated Ion Pair

P-N = 4.47 Å

ΔG = 0 kcal/mol

Edistortion = 1.8 kcal/mol

Einteraction = -38.4 kcal/mol

Steric relief

Morandi, B., et al. Nature 2024, 636, 108.
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Morandi, B., et al. Nature 2024, 636, 108.


