Abstract

Transition metal coordinated carbene
intermediates are important in the formation of
carbon-carbon bonds, a necessity for synthesizing
many of the complex molecules we use today,
including pharmaceuticals, polymers, and
plastics.!® Analysis and isolation of the carbene
intermediate proves challenging as the species is
highly reactive and is difficult to isolate outside of
low temperature and pressure systems, such as in
interstellar space, where they are found in
abundance. Sulfonium ylides provide an accessible
route to forming carbene intermediates. From the
purified sulfonium ylide, irradiation with light in the
presence of a trapping allows for the formation of
stable products that can be analyzed. Analysis of
these carbene intermediates could provide useful
information including new applications for these
reactive intermediates.!3

Background

Figure 1. Carbene intermediate singlet (left) and
triplet states (right).
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Scheme 1. Synthetic pathway to diisopropyl sulfonium

vlide.
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Figure 2. Infrared Spectroscopy of diisopropyl diazo

malonate. The peak at 2100-2200 cm™ (starred)
indicates the presence of the diazo functional group.
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Figure 3. Stacked '*H NMR (400 MHz, CDCl,) of
diisopropyl diazo malonate product (top) and
diisopropyl malonate starting material (bottom).

Conclusion

" Diisopropyl diazo malonate precursor has been
synthesized

" Optimizing of conditions for sulfonium ylide
synthesis is underway

" |rradiation experiments will be carried out on
sulfonium ylide product
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Figure 1. Carbene intermediate singlet (left) and
triplet states (right).
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Figure 1. Carbene
intermediate singlet (left)
and triplet states (right).
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https://spaceplace.nasa.gov/review/interstellar/cover.en.png
accessed Apr 15, 2021).
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Scheme 1. Synthetic pathway to diisopropy!
sulfonium vlide.
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Figure 2. Infrared Spectroscopy of diisopropyl diazo malonate. The
peak at 2100-2200 cm™ (starred) indicates the presence of the diazo
functional group.
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Figure 3. Infrared spectroscopy of diisopropyl malonate sulfonium
vlide. The absence of the peak between 2100-2200 cm™ illustrates
production of ylide and removal of the diazo substrate.
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Conclusion

"Diisopropyl diazo malonate precursor has been synthesized

"Optimizing of conditions for sulfonium ylide synthesis is underway

"Future work on the sulfonium ylide to produce the carbene
intermediate
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