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A monovalent carbon 

Three non-bonded electrons

Dual radical and carbene behaviour

Highly reactive
Suero, M. G. et al., Nature 2018, 554, 86-91.

Background

The first metal carbyne complex

Fischer, E. O. et al., Angew. Chem. Int. Ed. 1973, 12, 564-565. 

Wang, C. et al., Chin. J. Chem. 2021, 39, 3481-3484. 
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Background

Fürstner, A. Angew. Chem. Int. Ed. 2013, 52, 2794-2819.

Metal carbyne complex catalyzed alkyne metathesis (well-establised)

Strausz, O. P. et al., J. Am. Chem. Soc. 1967, 89, 6785-6787.

Strausz, O. P. et al., J. Am. Chem. Soc. 1968, 90, 1930-1931.

Strausz, O. P. et al., J. Am. Chem. Soc. 1974, 96, 5723-5732.

Reaction through free carbyne radical

Mixture

Patrick, T. B. et al., J. Org. Chem. 1975, 40, 1527-1528.

Patrick, T. B. et al., J. Org. Chem. 1978, 43, 1506-1509.

Warnhoff, E. W. et al., Org. React. 2011, 18, 217−401.
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Background

Challenges:

• Lack of efficient carbyne precursor

• Lack of practicability

• Controlling reactivity

• Stoichiometric toxic metal

Carbon unit transfer 

products
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Carbon unit transfer reactions

Suero, M. G. et al., Nature 2018, 554, 86-91.

Suero (2018)

——Via diazomethyl radical
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Suero, M. G. et al., Nature 2018, 554, 86-91.

Mechanism

Carbon unit transfer reactions
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Wang, X., Qu, S. et al., J. Am. Chem. Soc. 2022, 144, 4952-4965.

Wang (2022)

——Via diazomethyl radicalCarbon unit transfer reactions
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16Suero, M. G. et al., J. Am. Chem. Soc. 2019, 141, 15509-15514.

Suero, M. G. et al., Chem. Sci., 2022, 13, 4327-4333.

Suero (2019)

——Via carbyne carbocationCarbon unit transfer reactions
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Suero, M. G. et al., J. Am. Chem. Soc. 2019, 141, 15509-15514.

Mechanism

Carbon unit transfer reactions
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Suero, M. G. et al., J. Am. Chem. Soc. 2022, 144, 16737-16743.

Suero (2022)

——Via carbyne carbocationCarbon unit transfer reactions
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Suero, M. G. et al., Angew. Chem. Int. Ed. 2021, 60, 6177-6184.

Suero (2021)

——Via carbeneCarbon unit transfer reactions
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Suero, M. G. et al., Angew. Chem. Int. Ed. 2021, 60, 6177-6184.

Mechanism

Carbon unit transfer reactions
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Suero, M. G. et al., J. Am. Chem. Soc. 2023, 145, 4975-4981.

Sureo (2023)

——Via carbeneCarbon unit transfer reactions
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Summary

Carbon unit transfer 

products

Three new bonds 

were formed
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Outlook

• Development of various carbyne precursors

• Different intermediates

• Asymmetric reactions

• Heteroatom carbynes (Si, Ge, Sn…)
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Thanks for your attention！


