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The breadth of microwave reactions has expanded in an ever-increasing
fashion over the last 20 years. After Giguere/Majetich and Gedye' performed
the first documented organic transformation in 1986,the number and range
of applications began to rapidly expand, forcing the technology to evolve.
While the first transformation occurred in a beaker in a domestic micro-
wave system, without any of the safequards associated with today’s indus-
trially designed systems, the advent of more robust systems designed for
laboratory use enabled chemists to easily perform transformations at high
temperatures and high pressures.These conditions were not only very easy
to attain using microwave irradiation, but, due to the design of the systems,
the vessel was contained within the cavity, rendering the reaction much
safer than those performed on a hot plate.

The large amount of focus on high temperature, high pressure reactions
did not extend to all areas of organic chemistry; several different groups
continued to focus on open vessel-type applications, sometimes using sol-
id supported reagents or neat reactions to make the transformation more
environmentally-friendly. 2 As more chemists become focused on the abil-
ity to increase the scale of reactions and generate several hundred grams or
kilograms using microwave irradiation, the utility of performing reactions in
an open vessel, or at atmospheric pressure, has come back under scrutiny.

Herein we report the use of round-bottom flasks to perform reactions in a
microwave and the linear scale up of those reactions.
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Piperidine Formations
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OPEN VS.SEALED REACTIONS
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® Quick, easy answer

OPEN

® No concern for pressure

® Can use conventional glassware

® Can use conventional scale

® |n general, larger scale reactions
can be performed

® Will release unnecessary gas
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N-Phenylpiperidine
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® Rate enhancements, compared to conventional heating
® Cleaner, faster transformation to product

Examples of Open Vessel Reactions In Microwave

Synthesis of cyclic ureas’
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® Can use lower boiling solvent

® Will retain all reagents necessary
for reaction

® Can produce gas in-situ

N-Phenylisoindoline
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@® Easy translation from sealed tube to open vessel



