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Carbene intermediates are of unique interest
because of the prevalence of these molecules in
interstellar space. These reactive organic
intermediates are comprised of a central carbon
atom with two bonds and one lone pair of
electrons, and they react rapidly under standard
temperature and pressure conditions. The study
of these compounds can provide researchers with
information about the formation of more
complicated molecules in the universe. The
primary focus of this study was to conduct
trapping experiments to identify the relative
amount and spin state of carbene intermediates
generated from stable precursor molecules.
Preliminary data from these trapping experiments
with methanol indicate a reaction with a carbene
intermediate.

Abstract

Figure 1. Diagram of singlet (left) and triplet (right) 

carbene intermediate.

Scheme 1. Experimental conditions and expected trapped
products from the photolysis of the sulfonium ylide
precursor.

Exp.
No.

Reagent Solvent [Reagent] [Ylide]

1 Trans-
stilbene

Acetonitrile 4 mM 4 mM

2 Trans-octene Acetonitrile 4 mM 4mM

3 Cyclohexene Acetonitrile 4 mM 4 mM

4 Methanol Methanol Excess 4 mM

Table 1. Experimental conditions for trapping experiments 
with tert-butyl malonate sulfonium ylide. 

Future Directions
Preliminary data suggests that a carbene intermediate 
was formed in solution by the photolysis of the ylide 
in methanol. Changes to future procedures include:
• Increase concentrations of reactions to better 

utilize GC-MS and NMR.
• Prolonged irradiation of ylide in methanol.
• More intense irradiation utilizing a focus.
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Figure 2. 1H NMR (CDCl3, 400 MHz) of product mixture 
observed upon photolysis of tert-butyl malonate 
sulfonium ylide in the presence of methanol as a solvent 
and trapping agent.
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