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Introduction: Frustrated Lewis Pairs (FLPs)
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Å FLPs split H2 and capture CO2 at ambient conditions (reversibly)

intermolecular FLP

intramolecular FLP



Design of Carbon-based FLPs
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Design of Carbon-based FLPs

5

aromatization
hyperconjugation

nC­s
*
SҍC



Molecular KS-Orbitals of a Carbon-based FLP
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CPCM(DMSO)/PBE0/ma-def2-QZVPP//CPCM(DMSO)/PBE0-D4/def2-TZVP
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Carbon-based FLP by Conjugate Addition
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Michael-acceptorNucleophile

N-Heterocyclic Olefin (NHO)

(ene-1,1-diamine, ketene aminals)
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Synthesis: Michael-Acceptor
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Synthesis: N-Heterocyclic Olefins
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Carbon-based FLP by Conjugate Addition: I
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Carbon-based FLP by Conjugate Addition: I
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Carbon-based FLP by Conjugate Addition: I

12



Carbon-based FLP by Conjugate Addition: I
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Carbon-based FLP by Conjugate Addition: II
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Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins
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15



Carbon-based FLP by Conjugate Addition: II
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3.768 Å



Carbon-based FLP by Conjugate Addition: II
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Carbon-based FLP by Conjugate Addition: II
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revDSD-PBEP86-D4/def2-QZVPP//PBEh-3c, SMD model for benzene (solid) and acetonitrile (dashed)

X



Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins

X. Bantreil, S. P. Nolan, Nat. Protoc. 2011, 6, 69-77
19



Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins
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Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins
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Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins
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Synthesis: gem-dimethyl substituted N-Heterocyclic Olefins
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Carbon-based FLP by Conjugate Addition: III
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Carbon-based FLP by Conjugate Addition: III

25

~4.6 Å ~3.6 Å

~3.6 Å



Carbon-based FLP by Conjugate Addition: III
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Carbon-based FLP by Conjugate Addition: IV
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yellow powder



Carbon-based FLP by Conjugate Addition: IV
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Carbon-based FLP by Conjugate Addition: IV

29



Carbon-based FLP by Conjugate Addition: IV
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~2.9 Å

2.987 Å



Carbon-based FLP by Conjugate Addition: IV

31



Carbon-based FLP by Conjugate Addition: IV
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Carbon-based FLP by Conjugate Addition: IV
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Zwitterionic Carbon-based FLP UV-vis absorption

34(c = 3.3·10ī4mol/L, DMSO)

TDDFT/CPCM(DMSO)/PBE0/ma-def2-QZVPP//CPCM(DMSO)/PBE0-D4/def2-TZVP


