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In the last decade, the synthesis of pharmaceutical co-crystals
has emerged as an innovative strategy to successfully improve
biopharmaceutical quality. Co-crystals are made up of two or more
molecular neutral species linked by non-covalent bonds [1]. In this
work the structure of a new equimolar co-crystal of (S)-naproxen, a
nonsteroidal anti-inflammatory drug, and isonicotinamide is reported.

Single crystals were prepared by crystallization from 1:2.8
naproxen:isonicotinamide ethanolic solution at 2 °C. The pure crystals
melt at 7, = 125 °C.

In the new co-crystal structure the homosynthon amide---amide
betweentwoisonicotinamide moleculesisretained, as inisonicotinamide
polymorph I [2], and acid-N,,,.... and amide---acid heterosynthons
link naproxen to isonicotinamide.
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Hybrid materials including dihydrogenmonophosphate and
bisulfate anions have received increasing attention [1, 2] owing to their
interesting ferroelastic [3], NLO [4], phase transitions properties [5]
and their potential application in pharmaceutical industry [6].

In order to contribute to the systematic investigation of the hydrogen
bonding in those compounds, we have synthesized two new hybrid
materials : p-Carboxyanilinium dihydrogenphosphate [7], p-CADHP
and p-Carboxyanilinium hydrogensulfate [8], p-CAHS.

The packing of both compounds show alternating anionic (H,PO-,
or HSO,) and cationic (COOH-CH,-NH",) moieties which are linked
together by a three-dimensional hydrogen bonding network. In order
to study different interactions between hydrogen bonds present in
our compounds, we have applied the graph theory [9]. The graph set
analysis of hydrogen-bond patterns present in our compounds gives
rise to binary graph sets involving rings R and infinite chains C.
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The pyrimidine base, Cytosine, leads to the nucleoside cytidine
and its corresponding nucleotide: cytidine 5’-monophos-phate. It
may be found in very small quantities as a post-modified form, 5-
methylcytosine, in certain nucleic acids such as in tuberculinic acid.
More recently, 5-fluoro-cytosine (5-FC) has been used as a prodrug in
suicide gene therapy of cancer with the crystal structure of bacterial
cytosine deaminase (bCD).

The crystal structures of cytosine [1] and cytosine monohydrate
were determined many years ago. Many inorganic cytosinium salts
have been previously synthesized: chloride [2], nitrate [3] and
dihydrogenphosphate [4,5].

Cytosinium salts of organic acids are also common, the structures
of a number of these including trichloroacetate, Cytosinium 3,5-
dinitrosalicylate [6] and hydrogen maleate [7] have been recently
reported.
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Hydrogen bonding is one of the most versatile noncovalent forces
in supramolecular chemistry and crystal engineering [1]. Therefore, in
the past decades assessment of discrete hydrogen bonding patterns had
received great attention [2] because of its widespread occurrence in
biological systems.

The aim of this paper is to discuss hydrogen patterns assuring
the connection between anilinium and hydrogensulfate entities
and to establish their different graph-set motifs [3]. Bis (anilinium
hydrogensulfate) is one of the hybrid compounds, rich in H-bonds [4-
5], which could have potential importance in constructing sophisticated
assemblies from discrete ionic or molecular building blocks due to the
strength and the directionality of hydrogen bonds [6].

Recently, similar structures containing anilinium cations have



