NMR-Evidence for the Aromatic, Thiamine-like Breslow-Intermediate
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The Breslow-Intermediate
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* Mechanism: Breslow 1958 D
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* Teles 1996: isolating hydroxy methyl triazolium-salts NS R’ H)LR4
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NMR-Spectroscopic Approach for a Breslow-Intermediate @-‘
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* Young-type NMR tube, 600 MHz, THF-dg, initial temperature: = 50 °C

* Deprotonation with NaH: a solid and a gas evolve =~ —> shift of equilibrium!
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NMR-Spectroscopic Approach for a Breslow-Intermediate

B3LYP/6-311++G** (solvent correction: PCM(THF))
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NMR-Spectroscopic Approach for a Breslow-Intermediate
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NMR-Spectroscopic Approach for a Breslow-Intermediate
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NMR-Spectroscopic Approach for a Breslow-Intermediate

1’ e
ap;‘/is

N4
)

Q

E can not be the ketone

Enolate E is stabilized due to:

-Low activity of water
(temperatur, H-bondings, NaH)

-Charge is stabilized

-Basic conditions

-Large counter ion




NMR-Spectroscopic Approach for a Breslow-Intermediate
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling .
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling .
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate: Isotope Labeling
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NMR-Spectroscopic Approach for a Breslow-Intermediate - Computations
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NMR-Spectroscopic Approach for a Breslow-Intermediate - Computations
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B3LYP/6-311++G** (rel. to THF, PCM (THF)) >
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Br o— CF3 Cl
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aminol shift (exp.) /ppm  shift (comp.)/ ppm
1 113 111
2 114 112
3 106 101
4 112 110
5 113 111
6 110 110
7 188 134
Paul, M.; Breugst, M.; Neudorfl, J.-M.; Sunoj, R. B.; Berkessel, A., J. Am. Chem. Soc. 2016, 138 (15), 5044-5051. 19



Other Structures?
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Influence of temperature, 2-3 phases, solvent (THF-complexation, reductive conditions, TBAOH etc.) ???

B. Maji, H. Mayr, Angew. Chem. Int. Ed. 2012, 51, 10408-10412. 20
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NMR-Spectroscopic Approach for a Breslow-Intermediate
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Summary o O
bgo

* The first thiamine-based free enaminol-system was detected in low temperature NMR-experiments
*  The high shift of the enol-carbon (188 ppm) can not be modeled

* The shift is comparable to other enol-structures but not to similar systems
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Outlook o\

* Capturing the enaminol with an aldehyde
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Outlook
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Outlook
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Outlook
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* Matrix-isolation-study for the detection of an Breslow-Intermediate
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Outlook
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