


A one-step synthesis using an 
organocatalyst to control six chiral 
centres in a single molecule has been 
reported by Danish chemists. 
	 It has always been a challenge 
to get the stereoisomer you want 
and reactions that control the 
stereochemistry have become 
valuable tools for organic chemists. 
Key to this is organocatalysis – the 
use of organic molecules as catalysts. 
These have all the benefits of 
traditional catalysts, without using 
expensive (and often toxic) metals.

Karl Anker Jørgensen and 
colleagues from the University 
of Aarhus, Denmark, have now 
controlled the formation of no 
fewer than six stereocentres in a 
single reaction, using the power 
of simple organocatalysts. This, 
says Jorgensen, equates to the 
selective synthesis of just 1 out of 64 
possible stereoisomers, and ‘takes 
organocatalysis to a new level’. They 
studied the condensation of three 

Organocatalysis is taken to a new level 

Absolute control of stereochemistry
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An international team of chemists 
have developed an environmentally-
friendly coupling reaction for 
connecting together the molecular 
equivalent of Lego building blocks 
into large structures.

Janet Scott at Monash University, 
Clayton, Australia, and colleagues 
devised a widely applicable schema 
to prepare open-ended series of 
macromolecules, while remaining 
true to the environmentally 
aware philosophies of green 
chemistry. She designed various 
types of building blocks with 
different structural and chemical 
characteristics, which can be 
rationally connected together into 
specific sequences using aldol-type 
Claisen–Schmidt condensation 
reactions.

Scott explains that ‘male’ 
building blocks contain activated 
nucleophilic methylene groups, 
while ‘female’ blocks have non-
enolisable aldehyde groups. Some 

New route for assembling macromolecules has environmental credentials
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molecules, an unsaturated aldehyde 
and two tricarbonyl compounds, to 
give a fused ring system.

Using achiral starting materials 
and a chiral organocatalyst – an 
enantiomerically-pure silylated 
hydroxyamine – just one product 
was formed, with its absolute 
stereochemistry controlled at all 
six centres. Jørgensen says that by 
testing the limits of our catalysts in 
this way, ‘we learn about catalytic 
systems and can use this knowledge 

blocks have just one of these active 
functional groups and are called 
terminal, while the connecting 
blocks that contain two are 

coined unions. There are also 
rigid and flexible blocks, allowing 
the properties of the molecular 
architectures built from them to be 
tailored closely to their intended 
use.

Outlining the benefits and green 
credentials of her strategy, Scott 
reports that couplings proceed 
‘catalytically and in high atom 
economy with good chemo, regio 
and stereoselectivity’, adding that 
the reactions’ major by-product is 
water.

Looking towards the future, 
Scott says she sees many possible 
applications for macromolecules 
engineered in this way, including 
as polymer and peptide linkers, 
chelating agents, molecular wires 
and switches. 
David Parker

Coupling reaction 
connects together 
molecular building 
blocks

in the design of new and improved 
catalysts’. He says the ultimate 
aim is to mimic nature, which can 
often create several stereocentres 
simultaneously.

‘This fascinating research’, says 
Ben Feringa from the University of 
Groningen, The Netherlands, ‘again 
shows the power of organocatalysis, 
and might well set the stage for new 
ways to approach total synthesis in 
the future’.
David Barden
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Easy separation method aids study of arthritis

A joint effort
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related diseases from the University 
of Pennsylvania, Philadelphia, US. 
He adds that further development of 
the method is necessary to make it 
capable of quantitating the isolated 
crystals. ‘If there are eventual 
treatments to decrease crystals you 
need to be able to quantitate change,’ 
he explains.

McMahon agrees that 
quantitation is important for 
studying the progression of crystal 
deposition over time, and diagnosing 
the severity of disease. The group 
are working on combining their 
isolation method with techniques 
such as spectrophotometry, which 
will allow quantitative analysis.
Danièle Gibney
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A new way of isolating calcium 
phosphate crystals will greatly 
benefit research into the diagnosis 
and treatment of arthritis, say 
scientists from Ireland.

Patients with conditions such 
as arthritis and pseudogout often 
have calcium phosphate crystals 
in the fluid of their joints. Isolating 
and detecting these crystals is no 
easy matter, making it difficult to 
understand the role they play in the 
diseases. 

Now Gillian McMahon from 
Dublin City University and 
colleagues have solved the problem, 
using superparamagnetic beads 
that have bisphosphonate groups 
attached. When the beads are mixed 
into a sample of joint fluid, the 
bisphosphonate groups selectively 
bind to the calcium phosphate. 
The beads, and the bound crystals, 

are then easily removed using a 
magnet. The researchers say their 
method is less time consuming, with 
higher sensitivity, than previous 
techniques.

‘We are starting now to examine 
the crystals present in a bank of 
patient samples, with a view to 
diagnosing the type of arthritis 
the patient has,’ says McMahon. 
‘In particular osteoarthritis is of 
interest, as it is not known whether 
the crystals are a cause or an effect 
in this disease.’  To answer this 
question, the group will carry 
out a range of studies including 
monitoring samples from the same 
patients over an extended period of 
time.

‘This is an original, intriguing 
approach that deserves continued 
study,’ enthuses Ralph Schumacher, 
an expert in osteoarthritis and 

Calcium phosphate 
bound to magnetic beads 
are easily removed from 
joint fluid

no way for 
companies to 

control it,’ says Rousseau.
	 To get an insight into the way 
the bloom formed, Rousseau, along 
with Paul Smith at the Institute for 
Surface Chemistry in Stockholm, 
Sweden, studied chocolate 
structure as it aged. ‘We found that 
the chocolate surface was very 
heterogeneous – and that bloom 
crystals only grew from specific 
points on the surface,’ says Rousseau. 

The surface of chocolate 
close up looks like a 
mountain range

Rough surfaces blamed for aging chocolate’s grey coating

Chocolate’s sweet secrets  
So controlling chocolate making 
to minimise surface imperfections 
could be a good way to control bloom, 
he adds.
	 The team also looked at filled 
chocolates, and found that liquid-
state fat from the filling migrates 
through the chocolate, accelerating 
bloom formation and ultimately 
making the chocolate very soft. 
	 ‘This is certainly a problem that 
haunts the whole chocolate industry,’ 
says Nigel Sanders, senior research 
scientist at Cadbury in Toronto, 
Canada, who adds that Rousseau’s 
study confirms ‘quite a few of the 
mishmash of ideas others have had 
regarding bloom formation’.
	 ‘As an industry, we haven’t got 
to the bottom of what tools we 
have to stop bloom formation 
from happening,’ adds Sanders. 
‘Companies as large as Cadbury do 
their own research – but that never 
gets published, so it’s nice to see an 
academic study that helps the whole 
industry, and isn’t just for the big 
boys.’ 
James Mitchell Crow

Studying microstructural changes in 
chocolate could help confectioners 
stop that seductive shiny surface 
from turning an unappetising dull 
grey in poorly stored bars and boxes.
	 Chemists in Sweden and Canada 
have used environmental scanning 
electron microscopy to examine how 
filled and plain chocolates develop fat 
bloom – the unappealing dull 
grey coating that can develop 
on the surface of hoarded 
Easter eggs, boxes of pralines 
and other chocolate treats. 
Dérick Rousseau at Ryerson 
University, Toronto, Canada, 
says that understanding 
chocolate microstructure could 
reveal ways to control fat bloom. 
	 Fat bloom forms on chocolate 
when tiny temperature fluctuations 
as small as ± 2°C cause cocoa 
butter crystals to melt and then 
recrystallise, forming large 
needle-like structures that scatter 
light giving a dull appearance.  
‘Temperature fluctuations are the 
death knell of chocolate – and once 
it leaves the factory floor, there’s 
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