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1.6: Supramolecular Assemblies
So far, we have seen how covalent bonds can be used to bind monomers together into longer chains, forming polymers. There has
also been a great deal of interest recently in using intermolecular attractions to make similar structures. Of course, intermolecular
attractions are very important in forming large, organized structures in biology. Think about the twin helices held together in DNA,
or the secondary and higher-order structures in proteins. Clearly, intermolecular attractions can be used to form large, stable
structures.

If the goal is to form a chain, analogous to the chains of monomers we have seen in other polymers, then it would be useful to have
two sites within a monomer that can interact with other monomers. Such a molecule would be able to hold hands with two other
partners, so to speak. If we take hydrogen bonding as an example of a strong intermolecular force, then we can look at a molecule
such as ethylene glycol (also called 1,2-dihydroxyethane).

Ethylene glycol looks kind of like ethanol (CH CH OH) with an extra OH group. A physical sample of ethylene glycol is a
colorless liquid, just like ethanol, but there are noticeable differences between the two. The boiling point of ethylene glycol is
around 198°C, which is over a hundred degrees higher than that of ethanol. Furthermore, ethanol isn't very viscous; it pours quite
easily, but if you tried to stir or pour ethylene glycol you would notice that it seems much thicker. Something is holding those
ethylene glycol molecules very tightly together. It isn't hard to imagine the formation of chain structures involving groups of these
molecules.

If we look at diols containing longer carbon chains, it's even easier to imagine something that looks kind of like a polymer, with
monomers enchained together via hydrogen bonding interactions.

Hydrogen bonds are strong, but they are still just intermolecular attractions, rather than true covalent bonds. They are readily
reversible, so any chains that formed via interaction between these diols could depolymerize very easily. Individual diols could
readily fall of the end of the chain, and diol chains could just as easily break somewhere in the middle.

What about a tetraol? If there were two hydroxy groups at either end of the chain, then the chain would be much less likely to come
apart. Even if one hydrogen bond broke at one of the linkages, there would still be a second one holding two neighbors together. A
molecule like that could form a much more stable supramolecular assembly.

The dynamic nature of supramolecular assemblies is part of what makes them so interesting to researchers. Stable structures that
can easily form under one set of circumstances, but gently come apart under another, could have lots of applications. For example,
some researchers are interested in developing novel materials, such as liquid crystals, that might be converted from one form into
another using different stimuli. Others are trying to develop materials that have useful medicinal and therapeutic applications.
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