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Mercapto Carbenes — Oxathiiranes
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* Reactivity of the alkene and diastereoselectivity of the episulfidation parallels to
epoxidations with dimethyldioxirane

e Similar influence of the ring strain in the alkene compared to epoxidations with mCPBA

- episulfidation should involve an analogous intermediate

W. Adam, S. Weinkotz, J. Chem. Soc. Chem. Commun. 1996, 177-178; W. Adam, B. Frohling, K. Peters, S. Weinkotz, J. Am. Chem. Soc. 1998, 120, 8914- 2
8919; K. J. Shea, J.-S. Kim, J. Am. Chem. Soc. 1992, 114, 3044-3051.



Mercapto Carbenes — Hydroxy Mercapto Methylene
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Am. Chem. Soc. 2010, 132, 7240-7241.
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Mercapto Carbenes — Methyl Mercapto Methylene
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CCSD(T)-F12/cc-pVTZ (rates: B3LYP/cc-pVTZ)

Route A Route B
A*H tis L[a.u.] A*H tis L[a.u.]
[kcal mol?] [kcal mol]
H,C-C-OH 25.0 139d 182 32.1 3h 121
H,C-C-SH 21.5 10 h 172 30.6 221d 141

P. R. Schreiner, H. P. Reisenauer, D. Ley, D. Gerbig, C.-H. Wu, W. D. Allen, Science 2011, 332(6035), 1300-1303; J. Kastner, Chem. Eur. J. 2013, 19, 8207-8212.
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Tunneling and Structure
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H,CS is a congener of formaldehyde and a tautomer of mercapto methylene
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Kaiser, Lee et al. 1998: First evidence for mercapto methylene: (crossed

molecular beam experiments with atomic carbon and H,S followed bei TOF-MS
analysis (1998))

Tunneling process is to slow to be observable
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Amino Mercapto Methylene
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Amino Mercapto Methylene 4"
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Reaction Pathways
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G. Crank, A. Mursyidi, J. Photoch. Photobio A 1990, 53, 30-310; G. B. Kistiakowsky,K. J. Sauer, J. Am. Chem. Soc. 1958, 86, 1066; D. Kovacs, J. E. Jackson, J. Phys.

Chem. A. 2001, 105, 7579; L. Farkas, O. H. Wansbrough-Jones, Z. Phys. Chem. 1932, 18(1), 124-145; R. Noyori, M. Kat6, M. Kawanisi, H. Nozaki, Tetrahedron.
1969, 25, 1125-1136.
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Amino Mercapto Methylene

Absorbance Units
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UV/VIS: * With 300 nm irradiation, a species forms that absorbs at 254 nm

* With 254 nm irradiation, this species reacts further immediately




Amino Mercapto Methylene
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Amino Mercapto Methylene

Carbonyl Ene Reaction
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Dimercapto Methylene
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B3LYP/6-311++G(d,p)
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Dimercapto Methylene
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Figure 5. Potential energy hypersurface (AH,) of 1 and related species at the CCSD(T)/cc-

pVTZ +ZPVE level in kcalmol . The main reaction pathways are highlighted.
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Precursor Synthesis
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Dimercapto Methylene
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Dimercapto Methylene
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Mercapto Hydroxy Methylene
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Hydroxy Mercapto Methylene
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Hydroxy Mercapto Methylene
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Conclusion

Precursor synthesis for Mercapto Methylene, Methyl Mercapto Methylene
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