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The electrical, magnetic and optical properties (Kagan et al.,
1999; Hill, 1998) of hybrid compounds (Mazeaud et al., 2000;
Soghomonian et al., 1995; Mayer et al., 1999; Bagieu-Beucher,
1990; Ravikumar et al., 2002) make them very interesting
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p-Carboxyaniline (4-aminobenzoic acid, PABA) is an
important biological molecule, acting as an antagonist to the
action of the drug sulfonilamide in competition for essential
growth metabolites (Pauling & Hayward, 1964), as well as
being an essential bacterial cofactor involved in the synthesis
of folic acid (Robinson, 1966) and proving a particularly
versatile reagent for structure extension through linear

Figure 1

The asymmetric unit o p-CPABS, with the atom-labelling scheme.

Displacement ellipsoids are drawn at the the 50% probability level and H
© 2007 International Union of Crystallography atoms are shown as small spheres of arbitrary radius. The hydrogen bond
All rights reserved is shown as a double dashed line.
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Figure 2

A partial packing view of (I), showing the hydrogen-bonding network.
Hydrogen bonds are shown as dashed lines. H atoms not involved in
hydrogen bonds have been omitted for clarity. [Symmetry codes: (i) x,
y—1,z(@G{)1—-x1-y1—2z]

hydrogen-bonding associations, through both the carboxylic
acid and amine functional groups. This property was recog-
nized as a possible tool for promoting co-crystallization, with
the aim of designing noncentrosymmetric organic materials
(Etter & Frankenbach, 1989).

In our systematic investigation of organic-inorganic hybrid
materials, including sulfuric acid and various nucleic acids or
amino acids, three structures have been already reported,
namely diglycinium sulfate (Cherouana et al., 2002), guanidi-
nium sulfate monohydrate (Cherouana, Benali-Cherif et al.,
2003) and m-carboxyphenylammonium bisulfate (Cherouana,
Bendjeddou et al., 2003). We report here the fourth such
compound, the title compound, (I).

The asymmetric unit of (I) (p-CPABS) contains one p-
carboxyphenylammonium cation and one bisulfate anion
(Fig. 1). The average of the terminal S—O bond lengths
[1.4445 (14) A] is shorter than the S—OH bond length
[1.5609 (14) A], which confirms the presence of the H atom in
the bisulfate anion, supported also by its involvement in a
hydrogen bond (see below). The O—S—O bond angles of the
HSO,  anions are in the range 102.63 (8)-115.35 (10)°,
confirming a tetrahedral configuration, and are similar to
those in other reported sulfates. The geometry of the organic
cation is normal and in good agreement with that observed in
p-carboxyphenylammonium dihydrogenmonophosphate
monohydrate (Benali-Cherif et al., 2002).

The three H atoms of the phenylammonium group are
involved in extensive N—H-:.-O hydrogen-bonding inter-
actions with the O-atom acceptors of four different bisulfate
anions (Table 1). In addition, there are secondary structure
extensions involving the carboxylic acid group of the cations
and the bisulfate anions (Table 1). Such an intricate three-
dimensional hydrogen-bonding framework ensures the cohe-
sion of the crystal structure (Fig. 2).

Experimental

Colourless prismatic single crystals of p-CPABS were obtained by
slow evaporation, at room temperature, of an equimolar solution of
4-aminobenzoic acid (PABA) and sulfuric acid.

Crystal data

C;HgNO,""HO,S™
M, =235.21

y =92785 (6)°
V = 463.51 (10) A®

Triclinic, PT Z=2

a =52058 (6) A Mo Ko radiation
b =175770 (7) A w=036mm™"
c=11837 (2) A T=293K

a = 93.356 (7)°
B =95.187 (7)°

0.25 x 0.1 x 0.05 mm

Data collection

Nonius KappaCCD area-detector
diffractometer

Absorption correction: none

7756 measured reflections

2693 independent reflections
2205 reflections with I > 20(1)
Rin = 0.091

Refinement

R[F? > 26(F?)] = 0.048
wR(F?) = 0.123

S =1.08

2693 reflections

139 parameters

H-atom parameters constrained
APmax = 041 & A3

APmin = —0.70 ¢ A3

Table 1

Hydrogen-bond geometry (A, °).

D—H-:--A D—H H---A D---A D—H:--A
N1—H13---06 0.89 213 2918 (2) 147
N1—H12.- -OSf_ 0.89 1.89 2.748 (2) 163
N1—-H13.- -O4ff_ 0.89 2.53 3.056 (2) 119
N1—HI11---04" 0.89 1.92 2.802 (2) 170
02—H2---06" 0.82 1.85 2.647 (2) 164
03—H3---01" 0.82 1.87 2.688 (2) 173

Symmetry codes: (i) x,y—1,z (ii) —x+1,-y+1,-z+4+2; (iii)
—x+2,—y+1,—z+2;@Gv) —x+2,-y+1,—z+1L(v) —x+1,-y+1,—z+1

The OH and NH; H atoms of the anion and cations could be
located in difference Fourier syntheses, but they were introduced in
calculated positions and treated as riding on their parent atoms, with
N—H =0.89 A and O—H = 0.82 A, and with U,,,(H) = 1.5U4(N,0).
Aromatic H atoms were located in difference Fourier syntheses but
were treated as riding on their parent C atoms, with C—H = 0.93 A
and Ujo(H) = 1.2U4(C).

Data collection: KappaCCD Server Software (Nonius, 1998); cell
refinement: DENZO and SCALEPACK (Otwinowski & Minor,
1997); data reduction: DENZO and SCALEPACK; program(s) used
to solve structure: SIR2004 (Burla et al., 2005); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2003);
software used to prepare material for publication: WinGX (Farrugia,
1999).

The authors thank Dr M. Giorgi, Faculté des Sciences et
Techniques de Saint Jérome, Marseille, France, for providing
diffraction facilities, and the Centre Universitaire de
Khenchela for financial support.
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