




Conclusions

In recent years, there has been an unprecedented rise in both

the number of interesting supramolecular clusters that have

been structurally characterized by single-crystal X-ray crystallo-

graphy, and in the absolute size of the molecules

characterized. Polyoxometalates and multi-metallic coordina-

tion compounds are ideal candidates for the development of a

new type of supramolecular chemistry based upon the building-

block ideas already established; using these ideas it should be

possible to work towards designing nanomolecules of ever

increasing size and complexity.

Utilizing the power of high resolution ESI and CSI-MS to

investigate very large, labile frameworks will allow further

exploration and expansion of our understanding of the building

block principles that govern the bottom-up, self-assembly pro-

cesses of inorganic complexes, supramolecular architectures,

and cluster formation in solution. Furthermore, the extension

of the use of ESI-MS and CSI-MS for identification of inter-

mediate reactive species in many different (including catalytic)

reaction mechanisms could yield an unprecedented level of

detail allowing the determination of the reactive species as well

as kinetic and parameters to be determined (subject to several

limiting constraints being addressed) using variable temperature

electrospray mass spectrometry. This is an important area for

research as our increasing knowledge of these formation

mechanisms will allow future design and directed synthesis of

new POM and multi-metallic coordination clusters that adopt

specific architectures and so possess particular functionality.

The discoveries that have been discussed in this article clearly

show that the first significant steps towards this goal have been

accomplished.

In conclusion, the quest for the a priori controlled and

directed self-assembly of complex functional molecules and

materials is brought one step forward using these techniques

and we may even be able to directly use mass spectrometry to

guide synthetic routes to isolate desired products via real-time

mass spectral screening of various reaction solutions, bridging

the gap between self-assembly using serendipity and design.

These techniques and approaches should have wide

applicability across inorganic chemistry and supramolecular

systems. It is now with excitement that one can consider the

future implications of applying this approach to structure

design and discovery across the broad field of organometallic,

coordination and polyoxometalate chemistry and we will soon

attempt to establish the feasibility of the new field of variable

temperature electrospray mass spectrometry (VT-ESI-MS).
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Trans., 2008, 214.
27 D. K. Walanda, R. C. Burns, G. A. Lawrance and E. I. von

Nagy-Felsobuki, Inorg. Chem. Commun., 1999, 10, 487.
28 (a) F. Sahureka, R. C. Burns and E. I. von Nagy-Felsobuki, J. Am.

Soc. Mass Spectrom., 2001, 10, 1136; (b) C. A. Ohlin, E. M. Villa,
J. C. Fettinger and W. H. Casey, Angew. Chem., Int. Ed., 2008,
47, 1.

29 (a) D. K. Walanda, R. C. Burns, G. A. Lawrance and E. I. von
Nagy-Felsobuki, J. Chem. Soc., Dalton Trans., 1999, 311;
(b) E. C. Alyea, D. Craig, I. Dance, K. Fisher, G. Willett and
M. Scudder, CrystEngComm, 2005, 7, 491.

30 D. K. Walanda, R. C. Burns, G. A. Lawrance and E. I. von
Nagy-Felsobuki, J. Cluster Sci., 2000, 1, 5.

31 M. Bonchio, O. Bortolini, V. Conte and A. Sartorel, Eur. J. Inorg.
Chem., 2003, 4, 699.

32 C. Boglio, G. Lenoble, C. Duhayon, B. Hasenknopf,
R. Thouvenot, C. Zhang, R. C. Howell, B. P. Burton-Pye,
L. C. Francesconi, E. Lacote, S. Thorimbert, M. Malacria,
C. Afonso and J. C. Tabet, Inorg. Chem., 2006, 3, 1389.

33 (a) C. R. Mayer, C. Roch-Marchal, H. Lavanant, R. Thouvenot,
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