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Introduction: Applications of FLPs
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• FLPs split H2 and capture CO2 at ambient conditions (reversibly)

intermolecular FLP

intramolecular FLP



Design of Carbon-based FLPs
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vacant p-orbital filled s(out)-orbital

aromatization
hyperconjugation

nCsS−C



Molecular KS-Orbitals of a Carbon-based FLP
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Carbon-based FLP by Conjugate Addition
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Michael-acceptorNucleophile



Potential Energy Surface: Carbon-based FLP Reactivity
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revDSD-PBEP86-D4/def2-QZVPP//PBEh-3c, SMD model for benzene (solid) and acetonitrile (dashed)



Carbon-based FLP by Conjugate Addition
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Michael-acceptorNucleophile

N-Heterocyclic Olefin (NHO)

(ene-1,1-diamine, ketene aminals)



N-Heterocyclic Olefins: Overview & NMR Chemical Shifts
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N-Heterocyclic Olefins: Bond Lengths
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1.363(3) Å 1.483(4) Å1.346(8) Å

H2C=CH2

1.339 Å
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N-Heterocyclic Olefins: Synthesis
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N-Heterocyclic Olefins: Applications
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• coordination chemistry

• polymerization (epoxides, lactones)

• bond activation

• … 

1966 cm−1



Carbon-based FLP by Conjugate Addition
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Michael-acceptorNucleophile

N-Heterocyclic Olefin (NHO)

(ene-1,1-diamine, ketene aminals) 



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
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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
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Carbon-based FLP by Conjugate Addition: I
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Carbon-based FLP by Conjugate Addition: II
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Carbon-based FLP by Conjugate Addition: II
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Carbon-based FLP by Conjugate Addition: II

22

revDSD-PBEP86-D4/def2-QZVPP//PBEh-3c, SMD model for benzene (solid) and acetonitrile (dashed)



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: III
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Carbon-based FLP by Conjugate Addition: III
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Carbon-based FLP by Conjugate Addition: III
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Carbon-based FLP by Conjugate Addition: III
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2J-coupling at C-sp3 of

diastereotopic signals

and roof effect

HSQC for validation
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Thank you …

29

• Dr. Urs Gellrich

• John

• Tizian, Max, Sebastian, 
Felix, Arthur, Michael

• Dr. Dennis Gerbig

• Dr. Jonathan Becker

• Dr. Heike Hausmann,
OC-Analytics

• Schreiner, Göttlich,
and Wegner Group



Thank you …

30

• Dr. Urs Gellrich

• John

• Tizian, Max, Sebastian, 
Felix, Arthur, Michael

• Dr. Dennis Gerbig

• Dr. Jonathan Becker

• Dr. Heike Hausmann,
OC-Analytics

• Schreiner, Göttlich,
and Wegner Group


