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Artificial molecular machines have been described as
discrete assemblies of molecular components intended to
produce mechanical movements in response to specific
stimuli, mimicking macroscopic devices such as switches,
motors, pumps, compasses, and others. Meanwhile,
molecular machines are at the core of many biological
functions, including the transduction of sunlight to
chemical energy (photosynthesis), molecular
manufacturing (catalysis), macroscopic motion at the
microbial (flagella) and human scales (muscles), sensing
the world (vision), and many other functions, all which
help demonstrate what may be possible. Growing interest
in the exploration and design of molecular machines is
stimulated by the possibility of developing new materials
with complex physical, chemical, and mechanical
properties that can be used for future technologies. With
that in mind, we have shown that a new class of
crystalline materials can be an ideal platform for the
design of and construction of novel molecular machines.
Such crystalline molecular machines will rely on
structures based on a combination of static and rapidly
moving components that are able to respond individually
and collectively to external sources. Among them,
molecular rotors are expected to have functions that rely
on units designed to reorient in response to external
electric or magnetic fields to display addressable physical
properties. Additional strategies to control their internal
motion are based on the use of light to control their
motion and to execute work. This lecture will illustrate
the development of these concepts, their realization and
some of the tools used to measure their machine-like
properties.
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