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SUPRAMOLECULAR CHEMISTRY 
OPENING LECTURE 

JEAN-MARIE LEHN 
Institur Le Bel, UnirersitP Louis Pasreur 4,  rue Blake Paskal, F-67000 Strasbourg France 

and Colltge de France 11, Place hiarcelin Berihelot, F-75005 Paris, France 

The first six hour opening lecture of the Polish School on Supramolecular Chemistry 
has been given by Professor Jean-Marie Lehn. The scope of this new fast growing 
area was outlined. A special emphasis was placed on the development and perspectives 
of supramolecular chemistry. The majority of illustrated problems were taken from 
the author’s papers published over the period of 1987-1990. References to the selected 
author’s publications, which the lecture was based on, are listed below. They may 
also serve as a source of subsequent references helping in the finding of all problems 
studied at  present. 

1. A.J. Blacker, J. Jazwihski, J.-M. Lehn, “Molecular anion binding and substrate 
photooxidation in visible light by 2,7.diazapyrenium cations”, Helu. Cliini: Acta, 
70,  1 (1987). 

2. M.W. Hosseini, J.-M. Lehn, L. Maggiora, K.N. Mertes, M.P. Mertes, 
“Supramolecular catalysis in the hydrolysis of ATP facilitated by macrocyclic 
polyamines: mechanistic studies”, J.  Am. Clieni. SOC., 109, 537 (1987). 

3. J.-M. Lehn, T. Nishiya, “Activation and orientation by receptor-substrate 
binding. The case of acyl transfer from 0-acetylhydroxylamine”, Cliein. Lett., 
215 (1987). 

4. M.W. Hosseini, J.-M. Lehn, S.R. Duff, K. Gu, M.P. Mertes, “Synthesis of 
mono- and difunctionalized ditopic [24]N,O, macrocyclic receptor molecules”, 
J.  Org. Cliem., 52, 1662 (1987). 

5. J.-P. Behr, M. Bergdoll, B. Chewier, P. Dumas, J.-M. Lehn, D. Moras, 
“Macrotricyclic and macropentacyclic ditopic receptor molecules. Synthesis, 
crystal structures and substrate binding”, Tet. Letters, 28, 1989 (1987). 

6.  G.M. Blackburn, G.R.J. Thatcher, M.W. Hosseini, J.-M. Lehn, “Evidence for a 
protophosphatase catalysed cleavage of adenosine triphosphate by a dissociative- 
type mechanism within a receptor-substrate complex”, Tet. Letters, 28, 2779 
(1987). 

7. M. Castaing, J.-M. Lehn, “Efficiency, Na+/K+ selectivity and temperature 
dependence of ion transport through lipid membranes by (221)ClO-cryptand, 
and ionizable mobile carrier”, J. Meiiibrarze Bid., 97, 79 (1987). 

8. M.W. Hosseini, J.-M. Lehn, “Binding of AMP, ADP, and ATP nucleotides by 
polyammonium macrocycles”, HeZu. Cliini. Acta, 70, 1312 (1987). 

9. J. Jazwinski, J.-M. Lehn, R. Meric, J.-P. Vigneron, M. Cesario, J. Guilhem, 
C. Pascard, “Polyaza-macrocycles of cyclophane type: Synthesis, structure of 
chloroform inclusion complex and anion binding”, Tet. Letters, 28,3489 (1987). 

10. J.-M. Lehn, R. Ziessel, “Polybipyridine ligands derived from acyclic and 
macrocyclic polyamines: Synthesis and metal binding studies”, J. Client. Soc., 
Client. Coitiiii., 1292 (1987). 
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1 1. M.W. Hosseini, J.-M. Lehn, “Supramolecular catalysis of phosphoryl transfer: 
Pyrophosphate synthesis from acetyl phosphase mediated by macrocyclic 
polyamines”, J.  Ant. Client. Soc., 109, 7047 (1987). 

12. B. Dietrich, J.-P. Kintzinger, J.-M. Lehn, B. Metz, A. Zahidi, Stability, 
molecular dynamics in solution, and X-ray structure of the amonium cryptate 
[NH; c2.2.2.]PF6”, J.  Pliys. Clieiii., 91, 6600 (1987). 

13. K.B. Mertes, J.-M. Lehn, “Multidentate macrocyclic and macropolycyclic 
ligands”, in Comprehensive Coordination Chemistry.” The Synthesis, Reactions, 
Properties and Applications of Coordination Compounds, Eds. G. Wilkinson, 
R.D. Gillard, J.A. McCleverty, Pergamon Press 21.3, 915 (1987). 

14. J. Jazwinski, A.J. Blacker, J.-M. Lehn, M. Cesario, J. Gulhem, C. Pascard, 
“Cyclo-bisintercalands: Synthesis and structure of an intercalative inclusion 
complex, and anion binding properties, Tet. Letters, 28, 6057 (1987). 

15. C. Fouquey, J.-M. Lehn, J. Malthete, “Liquid crystals for non-linear optics 
Mesophase formed by push-pull stilbenes and diacetylenes”, J .  Clietn. Soc., Cheiii. 
Coiiini., 1424 (1987). 

16. J.-M. Lehn, P.G. Potvin, “Synthesis of rigid, chiral 1,5-diamino-3-oxapentanes 
and incorporation into chiral macrocyclic polyether ligands”, Can. J. Client., 66, 
195 (1988). 

17. M.W. Hosseini, J.-M. Lehn, “Supramolecular catalysis: Substrate phosphoryla- 
tions and adenosine triphosphate synthesis with acetylphosphate by a macrocycle 
polyamine”, J.  Client. SOC., Clie~ii. Conmi., 397 (1988). 

18. M.W. Hosseini, A.J. Blacker, J.-M. Lehn, “Multiple molecular recognition and 
catalysis. Nucleotide binding and ATP hydrolysis by a receptor molecule bearing 
an anion binding site, an intercalator group, and a catalytic site”, J .  Cliein. Soc., 
Client. Conitit., 596 (1988). 

19. T. Fujita, J.-M. Lehn, “Synthesis of dome-shaped cyclophane type macrotricyclic 
anion receptor molecules”, Tet. Letters, 29, 1709 (1988). 

20. B. Dietrich, T.M. Fyles, M.W. Hosseini, J.-M. Lehn, K.C. Kaye, “Proton coupled 
membrane transport of anions mediated by cryptate carriers”, J.  Clienz. SOC., 
Cltem. Cotiiiit., 691 (1988). 

21. B. Alpha, E. Anklam, R. Deschenaux, J.-M. Lehn, M. Pietraszkiewicz, “Synthesis 
and characterization of the sodium and lithium cryptates of macrobicyclic ligands 
incorporating pyridine, bipyridine, and biisoquinoline units”, Helv. Cliiiit. Acta, 
71, 1042 (1988). 

22. J.-M. Lehn, A. Rigault, “Helicates: tetra- and pentanuclear double helix 
complexes of Cu‘ and poly(bipyridine) strands”, Aiigew. Client. Itit. Ed. Etigl., 
27, 1095 (1988). 

23. J.-M. Lehn, R. Ziessel, “Efficient synthesis of 1,2-bis(2,2‘-bipyridinyl)ethane and 
1,2-bis(l,lO-phenanthrolinyl)ethane ligands by oxidative coupling of the corre- 
sponding monomeric methylene carbanions”, Helv. Cliiiit. Acta, 71, 151 1 
(1988). 

24. R. J. Motekaitis, A.E. Martell, I. Murase, J.-M. Lehn, M.W. Hosseini, 
“Comparatove study of the copper(I1) cryptates of C-Bistren and 0-Bistren. 
Protonation constants, formation constants, and secondary anion bridging by 
fluoride and hydroxide”, Inorg. Clieni., 27, 3630 (1988). 

25. J.-M. Lehn, F. Schmidt, J.-P. Vigneron, “CYCL0INTERCALANDS.- 
Incorporation of the phenazine group and of metal binding subunits into 
macrocyclic receptor molecules”, Tet. Letters, 29, 5255 (1 988). 
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26. R.C. Bethell, G. Lowe, M.W. Hosseini, J.-M. Lehn, “Mechanism of the 
ATPase-like activity of the macrocyclic polyamine receptor molecule [24]N,02”, 
Bioorg. Chenz., 16, 418 (1988). 

27. S. Claude, J.-M. Lehn, J.-P. Vigneron, “Bicyclo-bis-intercalands: Synthesis of 
triply bridge bis-intercalands based on acridine subunits”, Tet. Letters, 30, 941 

28. F. Pina, L. Moggi, M.F. hlanfrin, V. Balzani, M.W. Hosseini, J.-M. Lehn, 
“Photochemistry of supramolecular systems. Size and charge effects in the 
photoaquation of adducts of the hexacyanocobaltate(II1) anion with poly- 
ammonium macrocyclic receptors”, Gazetta Cliiiizica Italiatia, 119, 65 (1989). 

29. A. Slama-Schwok, J. Jazwinski, A. Bere, T. Montenay-Garestier, M. Rougee, 
C. Helene, J.-M. Lehn, “Interactions of the dimethyldiazaperopyrenium dication 
with nucleic acids. !. Binding to nucleic acid components and to single- 
stranded polynucleotides and photocleavage of single-stranded oligonucleotides”, 
Biochemistry, 28, 3227 (1989). 

30. A. Slama-Schwok, M. Rougee, V. Ibanez, N.E. Geacintov, T. Montenay- 
Garestier, J.-M. Lehn, C. Helene, “Interactions of the dimethyldiazapero- 
pyrenium dication with nucleic acids. 2. Binding to double-stranded poly- 
nucleotides”, Biochenzistry, 28, 3234 (1989). 

31. A. Echavarren, A. Galan, J.-M. Lehn, J. De Mendoza, “Chiral recognition of 
aromatic carboxylate anions by an optically active abiotic receptor containing 
a rigidguanidinium binding subunit”, J. A m  Chetiz. Soc., 111, 4994 (1989). 

32. M.W. Hosseini, J.-M. Lehn, K.C. Jones, K.E. Plute, K.B. Mertes, M.P. Mertes, 
“Supramolecular catalysis: Polyammonium macrocycles as enzyme mimics for 
phosphoryl transfer in ATP hydrolysis”, J. Aiiz. Clietiz. SOC., 111, 6330 (1989). 

33. M.W. Hosseini, J. Comarmond, J.-M. Lehn, “Synthesis of polyaza macrocyclic 
ligands incorporating pyridine units”, Helu. Cliitiz. Acta, 72, 1066 (1989). 

34. M.W. Hosseini, J.-P. Kintzinger, J.-M. Lehn, A. Zahidi, “Chloride binding by 
polyammonium receptor molecule: 35C1-NMR studies”, Helu. Cliitiz. Acta, 72, 
1078 (1989). 

35. B. Dietrich, J.-M. Lehn, J. Guilhem, C. Pascard, “Ankon receptor molecules: 
synthesis of an octaaza-cryptand and structure of its fluoride cryptate”, Tet. 
Letters, 30, 4125 (1989). 

36. J.-M. Lehn, “Quelques rlflexions sur la chinie, notamment supramoltculaire”, 
La Recherche, numtro sptcial B I’occasion du Cinquanternaire du CNRS, 1989. 

37. J.-M. Lehn, R. Ziessel, “Photochemical reduction of carbon dioxide to formate 
catalyzed by 2,2’-bipyridine- or  1,lO-phenanthroline-ruthenium(I1) complexes”, 
J. of Orgatiomet. Client., 382, 157 (1990). 

38. M.W. Hosseini, A.J. Blacker, J.-M. Lehn, “Multiple molecular recognition and 
catalysis. A multifunctional anion receptor bearing an anion binding site, an 
intercalating group, and a catalytic site for nucleotide binding and hydrolysis”, 
J. Am. Clieiiz. SOC., 112, 3896 (1990). 

39. J.-M. Malinge, M. Sip, A.J. Blacker, J.-M. Lehn, M. Leng, “Formation of a 
DNA monofunctional cis-platinum adduct cross-linking the intercalating drug 
N-methyl-2,7-diazapyrenium”, Nzicleic Acids Research, 18, 3887 (1990). 

40. R. Ziessel, J.-M. Lehn, “Synthesis an metal binding properties of polybipyridine 
ligands derived from acyclic and macrocyclic polyamines”, Helu. Clzitiz. Acta, 73, 
1149 (1990). 

41. I,  Ledoux, J. Zyss, J.S. Siegel, J. Brienne, J.-M. Lehn, “Second-harmonic 

(1989). 
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generation from non-dipolar non-centrosymmetric aromatic charge-transfer 
molecules”, Cltem. Pliys. Lett., 172, 440 (1990). 

42. B. Alpha, R. Ballardini, V. Balzani, J.-M. Lehn, S. Perathoner, N. Sabbatini, 
“Antenna effect in luminescent lanthanide cryptates: A photophysical study”, 
Photoclieniistry and Photo biology, 52, 299 (1990). 

43. Y. He, J.-M. Lehn, “Complexation properties and synthesis of 1,2-bis(2,2‘- 
bipyridiny1)-ethylene and 1,2-bis(2,2’-bipyridinyl)ethane ligands with Cu(I)”, 
Cheni. J .  Chinese Uniu. (English Edition), 6, 183 (1990). 

44. J.-M. Lehn, “Perspectives\. in supramolecular chemistry-From molecular 
recognition towards molecular information processing and self-organization”, 
Aiigew. Clieni. In;. Ed. Engl., 29, 1304 (1990). 

45. V. Balzani, E. Berghmans, J.-M. Lehn, N. Sabbatini, R. Terorde, R. Ziessel, 
“Luminescence properties of Eu3+ complexes of tripode and tetrapode ligands 
containing 2,2’-bipyridine units, Helu. Chini. Actu, 73, 2083 (1990). 

46. A. Slama-Schwok, J.-M. Lehn, “Interaction of a porphyrin-containing macro- 
tetracyclic receptor molecule with single-stranded and double-stranded poly- 
nucleotides. A photophysical study”, Biochemistry, 29, 7895 (1990). 
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