This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

[ — Supramolecular Catalysis of Phosphoryl Transfer
; § Jean-Marie Lehn?

: ! * Université Louis Pasteur Strasbourg and Collége de France, Paris
i

t

|

To cite this Article Lehn, Jean-Marie(1993) 'Supramolecular Catalysis of Phosphoryl Transfer', Phosphorus, Sulfur, and
Silicon and the Related Elements, 75: 1, 1

To link to this Article: DOI: 10.1080/10426509308037349
URL: http://dx.doi.org/10.1080/10426509308037349

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509308037349
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13: 46 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1993, Vol. 75, p. 1 © 1993 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

Supramolecular Catalysis of Phosphoryl Transfer

Jean-Marie LEHN
Université Louis Pasteur, Strasbourg and Collége de France, Paris

Reactivity and catalysis represent major features of the functional properties of supramolecular
systems. Molecular receptors bearing appropriate functional groups may bind selectively to a
substrate, react with it, and release the products. Supramolecular reactivity and catalysis thus involve
two main steps: recognition of the substrate followed by transformation of the bound species into
products. The design of efficient and selective molecular catalysts may give mechanistic insight into
the elementary steps of catalysis, provide new types of chemical reagents, and produce models of
reactions effected by enzymes that reveal factors conributing to enzymatic catalysis.

Bond cleavage reactions have been extensively studied in this respect. A further step lies in the
design of systems capable of inducing bond formatdon, which would thus effect synthetic reactions as
compared to degradative ones. In order to realize “bond-making” rather than “bond-breaking”
processes, the presence of several binding and reactive groups is essential. Such is the case for
coreceptor molecules in which subunits may cooperate for binding and transformation of the
substrates; as a consequence, they should be able to perform co-catalysis by bringing together
substrate(s) and cofactor(s) and mediating reactions between them within the supramolecular
complex.

These two opposite aspects of chemical reactivity and catalysis have been realized in the
supramolecular catalysis of phosphory! transfer by macrocyclic polyamines: — bond cleavage in ATP
hydrolysis; — bond formation in pyrophosphate synthesis, ATP synthesis and substrate
phosphorylation. These protoenzymatic processes are respectively of proto-ATPase and proto-kinase
nature.

Finally, the coupling of an “artificial enzyme” to a natural enzymatic system has been realized.
ATP generated in situ from ADP by the macrocyclic protokinase is used up in a sequence of two
enzymatic reactions to produce NADPH along the process:

PK
ADP NADP NADPH
Glucose \/ = Glucose-6-P \‘/ » 6-P-Gluconate
HK G6P-DH

PK: Macrocyclic protokinase
HK: Hexokinase
G6P-DH: Glucose-6-phosphate dehydrogenase.



