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Introduction

● different form of carbon

H. Fujimoto, M. Tobisu, ChemistryEurope 2024, 2, e202400005.
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Physical Methods
● nuclear transformation and arc discharge
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Atomic Carbon Doping
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Doping of Alkenes
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Doping of Alcohols

Methanol Ethanol 1-Propanol 2-Propanol Methanol 
(:CH2)

OH 
insertion 17.8 12.8 11.5 10.6 -

CH 
insertion 6.3 12.5 11.3 11.1 -

Total 
insertion 24.1 25.3 22.8 21.7 -

OH:CH 
ration per 

bond
8.5 5.1 7.1 6.7 21.8

P. S. Skell, R. F. Harris, J. Am. Chem. Soc. 1969, 91, 4440-4445.
J. A. Kerr, et al. J. Chem. Soc., A, 1967, 897.
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Precursors of Atomic Carbon
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Organometallic Compounds
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Organometallic Compounds

A. Reinholdt and J. Bendix, Chem. Commun., 2019, 55, 8270.



Organometallic Compounds
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Organometallic Compounds
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Organometallic Compounds
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Chemical Equivalents

Max Martin Hansmann Mamoru Tobisu



Chemical Equivalents
● conventional C-atom transfer

Q. Sun et al. Science 2025, 387, 885-892.
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Chemical Equivalents

N. Dellus, et al. Angew. Chem. Int. Ed. 2010, 49, 6798–6801.
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Chemical Equivalents

M. Kamitani et al. Science, 2023, 379, 484-488.

R’’ = Me, i-Pr, Bn, PMP; FG = R, EWG, EDG, -CH=CH-CH=CH-



Chemical Equivalents
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Chemical Equivalents
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Summary and Outlook

● development of practical atomic carbon equivalents

● balenced reactivity and stability

● application to catalytic systems

How to acquire 
atomic carbon?

phsical methods: arc discharge
-196 ℃ on a paraffin matrix

chemical methods: precursors

chemical methods: equivalents



Back-up Slides
● carbyne precursor
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