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Despite the substantial (and growing) number of publications
on gas hydrates, our understanding of symmetry aspects of their
structure, formation mechanisms, and phase transitions is still
incomplete. The adequate mapping of the symmetry of tetra-
hedrally coordinated water framework of gas hydrates requires
a change in the Euclidean basis of the structural crystallog-
raphy to a more general basis of projective/algebraic geometry.
This is due, in particular, to the fact that the point symmetry
group of the dodecahedron - the principal polyhedral cavity of
the gas hydrate - is noncrystallographic. The main result of our
work is the determination graphs of the polyhedral cavities of
gas hydrates as the Euclidian implementations of the incidence
graphs of specific subconfigurations of the finite projective
plane PG(2,q), q=2,3,4. The number of specific subconfigu-
rations of PG(2,q), q=2,3,4 is relatively small, and, therefore
(like the simple forms in classical crystallography), all polyhedral
cavities of gas hydrates can be enumerated. As an example, the
graphs of 20-vertex polyhedral cavities are defined as subgraphs
of the corresponding graphs of the Desargues configurations.
It is shown that the polyhedral cavity of gas hydrate by means
of reshuffling of the minimum number of bonds can be trans-
formed into a diamond-like cluster corresponging to the ”conju-
gate” subconfiguration of the same configuration. Thus, a set
of conjugate subconfigurations defines a chain of hypothetical
phase transitions in gas hydrates. Spatial unions of the polyhedral
cavities of gas hydrates are also determined by constructions
of algebraic geometry, in particular, by a fibration for the
substructures of 8D lattice Eg [1]. Various model of crystalline
and non-crystalline [2] gas hydrates will correspond to the various
fibrations associated with this main fibration. The point group
of the lattice Eg is of 2'43°5%7=696729600th order and contains
the symmetry group of the polytope

(a 4D analogue of the dodecahedron) whose unit cell is the
dodecahedron

. The principal result of our work is the construction of models
of mutual transformations of gas hydrate rods and other tetra-
hedrally coordinated structures. The main advantage of the
developed approach is the possibility of finding a minimal
number of hydrogen bonds that one needs to reshuffle (or break)
in order to realize all symmetrically allowable transformations
in gas hydrates.
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Crystal engineering is a flourishing field of research in modern
chemistry, practiced by scientists with interest in the modeling,
design, synthesis and applications of crystalline solids with
predefined and desired aggregation of molecules and ions.
Tricyclic quinazoline derivatives are potentially valuable synthons
in crystal engineering: their electron donating nitrogen atom
holds out the promise of different complexes with a range of
electron acceptors.

Researches relating to crystal structures of trimethilene-, tetram-
ethylene- and pentamethylene-3,4-dihydroqunazoline hydro-
chloride dihydrates showed that there are formed identically
five-membered hydrogen bonded chains in presence of chlorine
ion and water molecules[1-2]. Resent investigations of crystal
structures of selected tricyclic quinazolines with some ”’guest”
molecules showed the formation an isostructural supramo-
lecular assemblies also. Since varying the quinazoline molecule
does not result in a change to the basic state structure, we
conclude that this arrangements is energetically favourable.
Such observations are significant in crystal engineering terms
since they offer the possibility of designing new materials through
control of hydrogen bonding.
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