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• Involves a divalent carbon species

carbene

enaminol = Breslow-Intermediate

• Dimierisation proposed by D. Lemal (1964)

bis(thiazoline-2-ylidene)-dimer

• Umpolung reaction

e.g., benzoin condensation with thiazolium salt

second attack at aldehyde possible

Catalytic Cycle

Introduction – Breslow Intermediate



Introduction – The Origin of Carbohydrates
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oligo- or polymeres of acetaldehyde

carbohydrates on earth: autotrophic organisms via photosynthesis

Where do carbohydrates come from?

What are the necessary building blocks?

glyceraldehyde glycoaldehyde formaldehyde

glycolaldehyde was found in interstellar clouds through GHz-spectroscopy

≡ +

next to formaldehyde

≡

high dilution;  particle densities 10–4 – 105 cm−3 ; T[K] = 10 - 150 
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Formose = Formaldehyd und Aldose

Butlerov reaction –

mixture of different 
monosaccrides

Initial step:
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Motivation – The Origin of Carbohydrates
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Motivation – Acetoine
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Motivation – Breslow Intermediate
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Motivation – Breslow Intermediate
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…feel free to ask Markus
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Variability in mechanism
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Case study: Acetoine

Competitive to disproportionation reaction:



Flow pyrolysis
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Variabel Parameters 
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Temperature ϑ [°C] : viole, oven, trap
mean free path (Ø pyrolysis tube/ 7 cm)
light 435 nm pyruvic acid
air: atmosphere, N2, Ar
pressure p [mbar]
NMR-solvent
Ea

rolle of setup material

λ =
1

𝑛 σ



Flow Pyrolysis – Results
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Flow Pyrolysis – spiking experiment
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Matrix Isolation – Results
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Flow Pyrolysis – Results
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Flow Pyrolysis – Results
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Outlook:
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• analytic for flow products (ROVI, Matrix, GC-MS; TLC)

• Flow experiments with gas (e.g. Ar, N2) as collision partners

• trapping Glycolaldehyde as hydrate

•
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