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A. Mardyukov, H. Quanz, P. R. Schreiner, Nat. Chem. 2016, 9, 71–76; A. K. Eckhardt, F. R. Erb, P. R. Schreiner, Chem. Sci. 2019, 10, 802-
808; P. R. Schreiner, H. P. Reisenauer, F. C. Pickard IV, A. C. Simmonett, W. D. Allen, E. Mátyus, A. G. Császár, Nature 2008, 453, 906–909;
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Matrix Isolation

• Reactive species are trapped on a cold window (3-20 K)

• Co-condensation with matrix host (Ar, N2, …)

• Generation of intermediates by pyrolysis or photolysis

• Characterization by IR, UV/Vis, or VCD
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Matrix Apparatus
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• Carbenes

• High-energy conformers

Examples

• Unstable Molecules

• Radicals

H. P. Reisenauer, J. P. Wagner, P. R. Schreiner, Angew. Chem. Int. Ed. 2014, 53, 11766-11771; A. Mardyukov, P. R. Schreiner, Acc. Chem.
Res. 2018, 51, 475-483; G. Yao, P. Rempala, C. Bashore, R. S. Sheridan, Tetrahedron. Lett. 1999, 40, 17-20; W. W. Sander, J. Org. Chem.
1989, 54, 333-339; M. Pettersson, J. Lundell, L. Khriachtchev, M. Räsänen, J. Am. Chem. Soc. 1997, 119, 11715-11716. 9
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The C3H2O Potential Energy Surface

B. J. Ortman, R. H. Hauge, J. L. Margrave, Z. H. Kafafi, J. Phys. Chem. 1990, 94, 7973–7977.
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The C3H2O Potential Energy Surface

R. Liu, X. Zhou, P. Pulay, J. Phys. Chem. 1992, 96, 5748–5752; J. Szczepanski, S. Ekern, M. Vala, J. Phys. Chem. 1995, 99, 8002–
8012.
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The C3H2O Potential Energy Surface
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The C3H2O Potential Energy Surface
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The C3H2O Potential Energy Surface

B. Bernhardt, M. Ruth, A. K. Eckhardt, P. R. Schreiner, J. Am. Chem. Soc. 2021, 143, 3741-3745.
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Ethynylhydroxycarbene – Reaction Scheme

B. Bernhardt, M. Ruth, A. K. Eckhardt, P. R. Schreiner, J. Am. Chem. Soc. 2021, 143, 3741-3745.



12

Ethynylhydroxycarbene – Precursor
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Ethynylhydroxycarbene – Pyrolysis Spectrum
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Ethynylhydroxycarbene – Pyrolysis Spectrum
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Ethynylhydroxycarbene – Reaction Scheme



B3LYP/def2-QZVPP
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Ethynylhydroxycarbene – Photochemistry
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Ethynylhydroxycarbene – Reaction Scheme



B3LYP/def2-QZVPP
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Ethynylhydroxycarbene – QMT
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Ethynylhydroxycarbene – Kinetic Analyses

CVT/SCT//B3LYP/def2-QZVPP: 62.1 h
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Ethynylhydroxycarbene – Kinetic Analyses
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Ethynylhydroxycarbene – Potential Energy Surface
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QMT Half-Lives of Hydroxycarbenes
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Aminohydroxymethylene

P. R. Schreiner, H. P. Reisenauer, Angew. Chem. Int. Ed. 2008, 120, 7179-7182; A. K. Eckhardt, P. R. Schreiner, Angew. Chem. Int.
Ed. 2018, 57, 5248-5252; B. Bernhardt, M. Ruth, H. P. Reisenauer, P. R. Schreiner, manuscript in preparation.
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Aminohydroxymethylene
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Aminohydroxymethylene

B. Bernhardt, M. Ruth, H. P. Reisenauer, P. R. Schreiner, manuscript in preparation.
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Aminohydroxymethylene – Reaction Scheme
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Aminohydroxymethylene – Precursor
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Aminohydroxymethylene – Photolysis
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Aminohydroxymethylene – Reaction Scheme
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Aminohydroxymethylene – Pyrolysis
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Aminohydroxymethylene – Pyrolysis
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Aminohydroxymethylene – Potential Energy Surface



B3LYP/6-311++G(3df,3pd)
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Aminohydroxymethylene – Photochemistry
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Aminohydroxymethylene – Matrix UV/Vis Spectrum
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Aminohydroxymethylene – Reaction Scheme
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Aminomercaptomethylene

B. Bernhardt, M. Schauermann, E. Solel, A. K. Eckhardt, P. R. Schreiner, manuscript in preparation.

PES at 0 K
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Aminomercaptomethylene

PES at 1000 °C



Aminomercaptomethylene
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H. Quanz, B. Bernhardt, F. R. Erb, M. A. Bartlett, W. D. Allen, P. R. Schreiner, J. Am. Chem. Soc. 2020, 142, 19457-19461.

Dihydroxycarbene
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