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research highlights

moved with a velocity of approximately 
4.6 μm s−1 but when the dendrimer was 
added, their motion stopped completely. A 
lower-generation dendrimer with only three 
guanidinium-terminated branches does not 
act like a molecular glue, so it seems that the 
number of sites on the dendrimer that can 
interact with the proteins is key to its ability to 
bind two proteins simultaneously.

PermeaBLe memBranes

Peptides make the difference
Angew. Chem. Int. Ed. 49, 3034–3036 (2010)

The materials that come to mind when ‘porous 
solids’ are mentioned are usually zeolites, 
silicates and carbon-based frameworks. 
Dipeptides, however, have recently 
been shown to form hydrogen-bonded 
microporous crystals, and have attracted 
interest for their gas sorption properties. 
Now, a team of Portuguese researchers led 
by Luís Gales at the Institute of Molecular 
and Cell Biology in Porto have observed that 
dipeptide single-crystals can act as permeable 
membranes able to distinguish between 
argon, nitrogen and oxygen — a process of 
interest for air separation, but difficult to carry 
out because of the similarity in size between 
the species.

The permeability of three dipeptides — 
l-leucyl-l-serine (LS), l-valyl-l-isoleucine 
(VI), and l-alanyl-l-alanine (AA), which 
crystallize into different lattices with different 
porosities — was found to be size-dependent. 
The crystals that displayed narrower pores 
combined lower gas absorption abilities 
and guest diffusivities, resulting in poorer 
permeabilities. Thus, LS, with nanochannels 
that are larger than argon, nitrogen and 
oxygen, is permeable to all three. VI, whose 
channel size is close to that of the gas 
molecules, was only permeable to oxygen and 
nitrogen. And although AA’s porosity consists 
of discrete pockets rather than channels, it was 
found to be permeable to oxygen.

The AA dipeptide retained its crystallinity 
after oxygen permeation, suggesting that its 
guest-induced flexibility is reversible. This 
dynamic response was also guest-dependent: 
AA was more permeable to oxygen than to 
helium — even though helium is a smaller 
species. This excellent selectivity suggests that 
dipeptide crystals hold promise for a variety of 
separation processes.

GLucOse cOnVersiOn

a solid combination
Proc. Natl Acad. Sci. USA 107, 6164–6168 (2010)

The conversion of glucose into fructose 
is widespread in the food industry for the 
production of the sweetener high-fructose 
corn syrup, and has also emerged in the field 
of renewable energy as a path to degrading 
biomass into fuel or other valuable chemicals. 
Enzymatic catalysts are typically used for this 
isomerization, but their lifetime is limited, 
they require pre-purified substrates, and 
only work under specific conditions (neutral 
pH and around 333 K). To remedy these 
limitations, research is now focusing on 
chemical catalysts. Basic catalysts have shown 
promising activity, but are not practical as 
glucose and fructose easily decompose in 
alkaline solutions.

Now, Mark Davis and colleagues from 
the California Institute of Technology 
have prepared an efficient inorganic, 
heterogeneous catalyst by incorporating tin 
centres into a microporous zeolite with large 
pores (Beta). Much lower or no conversion 
was observed when tin was inserted into an 
ordered mesoporous silica or a medium-
pore zeolite, respectively, showing that the 
catalyst’s activity greatly depends on the size 
of the pores. The tin–Beta heterogeneous 
catalyst was efficient even under high glucose 
concentrations (up to 45%), reusable over 
three cycles, and remained active after 
subsequently undergoing a typical zeolite 
regeneration process (involving calcination 
at 813 K).

Its activity in acidic aqueous solutions also 
makes the tin-containing zeolite promising 
for one-pot processes, as demonstrated 
with the degradation of starch into fructose, 
coupling hydrolysis and isomerization steps. 
The isomerization mechanism remains to 
be elucidated, but the researchers suggest 
that it occurs through the formation of 
a five-membered ring involving the tin 
centre, followed by an intramolecular 
hydrogen transfer.
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smart cookies
Word goes chemistry, science goes cool 
and cookies go nuclear.

A chemistry ‘add-in’ for Word (http://
go.nature.com/KynNV9), created by 
Microsoft in collaboration with the Unilever 
Centre for Molecular Science Informatics at 
Cambridge University, aims to make it easier 
to get your chemistry into the widely used 
word processor. Lauren Wolf on Newscripts 
(http://go.nature.com/xkBm6h) pointed out 
that you need either Word 2007 or 2010, 
so as she “operates in the Stone Age (or 
is it Bronze Age?—I’m not sure) and have 
only Word 2003”, she hasn’t had a chance 
to try it yet. Wolf also picks up on the fact 
that many academics use Macs, for which 
there isn’t a version available. Worry not, 
Mac users: Peter Murray-Rust, one of the 
collaborators, hopes that Chem4Word’s 
open-source nature will mean it should “be 
available to the Mac Word and Open Office 
communities”. We must confess that our 
office uses Stone Age versions of Word too, 
so we haven’t been able to test it out either.

Is science cool? This question was 
asked by KJHaxton on Endless Possibilities 
(http://go.nature.com/HBgcyt) after 
reading a newspaper article suggesting 
that it is (http://go.nature.com/NXGfxO). 
The article quotes a Large Hadron Collider 
physicist, astronomers, numerous science 
writers and a comedian, but Haxton isn’t 
entirely convinced. She welcomes the 
increase in science on TV and that the press 
are reporting more scientific experiments, 
because “We need publicity for the science 
of the future, the science that the viewer 
or their children or grandchildren will help 
fashion.” But Haxton concludes that the only 
measure is “the number of young people 
who view it as a viable career choice”.

And finally, following on from last 
month’s atomic-emission-spectra scarves, 
we have atomic-orbital cookies. Windell 
Oskay at Evil Mad Scientist Laboratories 
(http://www.evilmadscientist.com/article.
php/atomiccookies) cut some melamine 
extrusion plates for a cookie press in the 
shape of the s, p, d and f orbitals we all know 
and love. One standard cookie recipe later 
and, hey presto, we’ve got atomic orbitals in 
a new and tasty form.
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