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Background

/ Six valence electrons
Reactive intermediates

Electronic configurations of carbenes
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Hirai, K. et al. Chem. Rev. 2009, 109, 3275-3332.



Background

The First Stable Carbene
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Bertrand, G. et al. J. Am. Chem. Soc. 1988, 110, 6463-6466.
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Arduengo, A. J. et al. J. Am. Chem. Soc. 1991, 113, 361-363.



Areas of Stable Carbenes Chemistry
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Main Group Element Analogues of Carbenes

Group 13 (1 A) Group 14 (IVA) Group 15 (VA)
B C N
—B : Dborylene C: carbene —N *  nitrene
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Roesky, H. W. et al. Angew. Chem. Int. Ed. 2000, 39, 4274-4276.

Power P. P. et al. Chem. Commun. 2000, 1991-1992.

Weidenbruch, M. et al. Angew. Chem. Int. Ed. Engl. 1994, 33, 1846-1848.

Lange, L. et al. J. Organomet. Chem. 1987, 329, C17-C20.
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Borylenes
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Bettinger H. F. et al. J. Phys. Chem. A 2016, 120, 6332-6341. Computed at the B3LYP/def2-TZVP level of theory

Group 13 element analogues of carbenes
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Borylenes

Spectroscopically characterized borylene
A =254 nm
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Mono(Lewis base)-Stabilized Borylenes

The first attempt to isolate mono(Lewis base)-stabilized borylene
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Mono(Lewis base)-Stabilized Borylenes

The first mono(Lewis base)-stabilized borylene
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Mono(Lewis base)-Stabilized Borylenes
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Mono(Lewis base)-Stabilized Borylenes

The carbene-like and electrophilic properties
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Mono(Lewis base)-Stabilized Borylenes

DAC-Stabilized Borylene
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Bis(Lewis base)-Stabilized Borylenes
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Bertrand, G. et al. Science 2011, 333, 610-613.




Stable Nitrenes

metallonitrenes L,M=N <=—> | M=N metal-nitrido complexes
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Dervan, P. et al. J. Am. Chem. Soc. 1978, 100, 1608-1610. Hinsberg, W. D. et al. J. Am. Chem. Soc. 1982, 104, 766-773.
Schultz, P. et al. 3. Am. Chem. Soc. 1980, 102, 878-880. Dervan, P. et al. J. Am. Chem. Soc. 1981, 103, 1120-1122. 17



Stable Nitrenes
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RZ/P—[\! N, P in the a-position to the phosphorus atom, e.g.,the

C(-), Si(-) phosphaniminato group” would be the best choice

Schoeller, W. et al. Eur. J. Inorg. Chem. 2001, 2001, 845-850.
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Stable Nitrenes

3IP NMR in CsDsg 7.7
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Stable Nitrenes
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Stable Nitrenes
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Stable Nitrenes
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Stable Phosphinidene

\ . . N_ - Amino groups in the  position of
QP" Phosphinidenes N/P_P. phosphino-phosphinidenes would be the
best choice

Nguyen, M. T. et al. J. Org. Chem. 1996, 61, 7077-7084.

Singlet-triplet gap 47 48 49 50 51
(kcal/mol) 17.4 8.2 17.2 23.5

calculations at the

MO06-2X/Def2-SVP level . O O Ar = O O
SRCA® SACA®

Bertrand, G. et al. Chem 2016, 1, 147-153. 723



Stable Phosphinidene

Dipp groups are not bulky enough to kinetically protect phosphinidene
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Stable Phosphinidene
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Bertrand, G. et al. Chem 2016, 1, 147-153.
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Summary
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