The lattice energy of organic compounds: thermodynamic facts and
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The nature of cohesive energies in organic crystals will be reviewed, with its expression in terms
of enthalpy; lattice vibrational energies and lattice free energies will then be introduced.
Relationships to heats of sublimation will be discussed. A special attention will be devoted to
energy difference between crystal polymorphs. Modern methods (quantum chemical and force
field, static and dynamic) for the computer simulation of solid state properties of organic
compounds will be reviewed. Applications to possible crystal structure prediction and control
will be described with a few practical examples.

References

A.Gavezzotti, G.Filippini, polymorphic forms of organic crystals a room conditions:
thermodynamic and structural implications, JAm.Chem.Soc. 1995,117,12299

A.Gavezzotti and G.Filippini, Computer prediction of organic crystal structures using partial X-
ray diffraction data, JAm.Chem.Soc. 1996,118,7153.

A.Gavezzotti and G.Filippini, Energetic aspects of crystal packing: experiment and computer
simulations, in Theoretical aspects and computer modeling o fthe molecular solid state, Ed.
A.Gavezzotti, Wiley and Sons, Chichester, 1997.

A.Gavezzotti, G.Filippini,J.Kroon,B.P. van Eijck,P.Klewinghaus, The crystal polimorphism of
tetrolic acid: molecular dynamics study of precursors in solution, and a crystal structure
generation, Chem. Eur.J. 3,893, 1997.

A.Gavezzotti, G.Filippini, Self-organization of small organic molecules in liquids, solutions and
crystals: static and dynamic calculations, Chem.Comm. Feature Article 287 (1998)

A.Gavezzotti, The crystal packing of organic molecules: challenge and fascination below 1000
dalton, Crystallography Reviews, 7,5 (1998)

A.Gavezzotti, A molecular dynamics view of some kinetic and structural aspects of melting in
the acetic acid crystal, JMol.Struct. 486,485-499 (1999)

R.Boese, M.T.Kirchner,J.D.Dunitz, G.Filippini and A.Gavezzotti, Solid-stat behaviour of the
dichlorobenzenes. actual, semi-virtual and virtua crystallography, Helv. Chim.Acta 84,1561
(2002)

A.Gavezzotti, The Chemistry of Intermolecular Bonding: Organic Crystals, their Structures and
Transformations, Synthetic Letters, p. 201, (2002)

A.Gavezzotti, Structure and Intermolecular Potentials in Molecular Crystals, Modelling Simul.
Mater. Sci. Eng. 10, R1,(2002)

W.D. Sam Motherwell , Herman L. Ammon , Jack D. Dunitz®, Alexander Dzyabchenko , Peter
Erk , Angelo Gavezzotti , Detlef W.M. Hofmann , Frank J.J. Leusen , Jos P.M. Lommerse,
Wijnand T.M. Mooij, Sarah L. Price/, Harold Scheraga , Bernd Schweizer , Martin U. Schmidt ,
Bouke P. van Eijck, Paul Verwer and Donald E. Williams, Crystal Structure Prediction of Small
Organic Molecules: a Second Blind Test, Acta Cryst. 58, 647 (2002)



A.Gavezzotti, The calculation of intermolecular interaction energies by direct numerical
integration over electron densities. | Electrostatic and polarization energies in molecular crystals,
J. Phys. Chem. B106,4145 (2002); A.Gavezzotti, Calculation of intermolecular interaction
energies by direct numerical integration over electron densities. 2. An improved polarization
model and the evaluation of dispersion and repulsion energies, J.Phys.Chem. B 107,2344 (2003)

A.Gavezzotti, J.D.Dunitz, Electrogatic energies in the 1,4-dichlorobenzene polymorph crystals:
the role of charge density overlap effects in crystal packing analysis, Helv. Chim.Acta, 85,3949
(2002)

A.Gavezzotti, Ten years of experience in polymorph prediction: what next? Cryst. Eng. Comm.,
4, 343 (2002)

A.Gavezzotti, Towards a realistic model for the quantitative evaluation of intermolecular
potentials and for the rationalization of organic crystal structures. [. Philosophy,
Cryst.Eng.Comm, 5,429 (2003)

A.Gavezzotti, Towards a realistic model for the quantitative evaluation of intermolecular
potentials and for the rationalization of organic crystal structures. 11. Crystal energy landscapes,
Cryst.Eng.Comm, 5,439 (2003)



