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The asymmetric unit of the title compound, (I), consists of
an ethylammonium cation and a singly deprotonated pyro-
mellitate anion (Fig. 1 and Table 1). The structural parameters
of the ethylammonium cation compare well with those found
in other crystal structures which include this type of cation
(Beach & Shea, 1994; Ishida & Kashino, 2000; Kalsbeek, 1991;
Muthamizhchelvan et al., 2005; Sada et al., 1998).

Analysis of the structure of the pyromellitate anion reveals
that there is one strong intramolecular O—H- - -O and three
relatively weak C—H---O hydrogen bonds (Fig. 1 and
Table 2). The O14—H14---0O12 hydrogen bond leads to the
formation of a seven-membered ring. The three C—H---O
hydrogen bonds result in the formation of three five-
membered rings. Such a conformation decreases the repulsion
between neighbouring groups. As a result, the pyromellitate
monoanion is not planar. The C16/O17/H17/018 carboxyl
group, for which O atoms do not participate in intramolecular
hydrogen bonds, is most twisted with respect to the benzene

© 2006 International Union of Crystallography ring [dihedral angle = 85.1 (4)O]~ The neighbouring C19/020/
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Figure 1

The asymmetric unit of (I), showing the hydrogen-bonding scheme
(dotted lines). Displacement ellipsoids are drawn at the 50% probability
level and H atoms are shown as small spheres of arbitrary radii.
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Figure 2

The crystal packing of (I), viewed down the a axis. The O—H---O and
N—H- - -O intermolecular hydrogen bonds are indicated by dashed lines.
The intra-ion hydrogen bonds are not shown for clarity.

benzene ring [dihedral angle = 0.7 (4)°]. The analogous
dihedral angles for the C10/011/012 carboxylate and C13/
O14/H14/015 carboxyl groups are 28.4 (1) and 20.6 (3)°,
respectively. The other geometric parameters of the pyro-
mellitate anion (Table 1) correlate well with corresponding
values found in crystal structures containing these groups (e.g.
Arora & Pedireddi, 2003; Dale et al., 2004; Ruiz-Pérez et al.,
2004; Sun et al., 2002; Zhu et al., 2003).

In the crystal structure of (I), pyromellitate anions are
connected by O—H---O hydrogen bonds, forming layers
parallel to the bc plane (Fig. 2). These layers interact through
an interanion contact [O11---020' = 3.039 (2) A; symmetry
code: (i) —x, —y, 1 — z]. The ethylammonium cations and
pyromellitate anions are connected by N—H- - -O hydrogen
bonds (Fig. 2 and Table 2).

Experimental

Crystals of (I) were grown by slow evaporation of an aqueous solu-
tion containing ethylamine and benzene-1,2,4,5-tetracarboxylic acid
in a 1:1 stoichiometric ratio at room temperature.

Crystal data

CHN"C,oHs05~
M, =299.23
Triclinic, PT
a=74215(6) A
b =9.5775 (6) A
€=9.7259 (5) A
o = 94.830 (4)°

B = 94467 (5)°

V =639.31 (8) A>
Z=2

D, =1554Mgm™
Mo Ko radiation

u =013 mm™"
T=1020 (1) K

Block, colourless

0.45 x 0.42 x 0.40 mm

y = 110.874 (6)°

Data collection

Oxford Diffraction Xcalibur 2466 independent reflections

diffractometer 2239 reflections with 7 > 20(1)
w scans R;, = 0.008
Absorption correction: none Omax = 26.0°

4320 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.028
wR(F?) = 0.085

§=1.05

2466 reflections

242 parameters

All H-atom parameters refined

w = 1/[0*(Fy?) + (0.0495P)*
+0.1846P]
where P = (F,” + 2F.)/3
(A1) max < 0.001
APmax = 026 € A3
APmin = =025 A3

Table 1 .

Selected geometric parameters (A, °).

C13—015 1.226 (2) C16—017 1.319 (1)
C13—014 1.296 (1) C19—020 1216 (1)
C16—018 1.2067 (15) C19—021 1.316 (1)
C9—C4—C10 114.56 (9) 015—C13—-C5 118.8 (1)
C5—C4—Cl10 126.83 (10) 014—C13—C5 1202 (1)
C6—C5—Cl13 113.77 (10) 018—C16—017 124.5 (1)
C4—C5—Cl13 127.57 (10) 018—C16—C7 122.7 (1)
011—-C10—012 1232 (1) 017—C16—C7 112.69 (9)
011—C10—C4 117.47 (9) 020—C19—021 124.6 (1)
012—C10—C4 119.33 (9) 020—C19—C8 1222 (1)
015—C13—014 121.0 (1) 021-C19—C8 113.22 (9)
C9—C4—C10—011 —27.0 (1) C6—C7—C16—018 92.5 (1)
C5—C4—C10—011 155.3 (1) C8—C7—C16—018 —85.7 (1)
C9—C4—C10—012 150.6 (1) C6—C7—C16—017 —83.7 (1)
C5—C4—C10—012 —27.1 (2) C8—C7—C16—017 98.1 (1)
C6—C5—C13—015 19.6 (2) C9—C8—C19—020 180.0 (1)
C4—C5—C13—015 —-158.7 (1) C7—C8—C19—020 -1.0(2)
C6—C5—C13—014 —-159.1 (1) C9—C8—C19—021 -1.0 (1)
C4—C5—Cl13—014 22.7 (2)

Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O14—H14--.012 1.00 (2) 1.44 (2) 2.426 (1) 171 (2)
C6—H6- --015 0.97 (2) 2.34 (2) 2.706 (1) 101 (1)
C9—H9- --O11 0.96 (2) 2.37 (1) 2.735 (1) 102 (1)
C9—H9- --021 0.96 (2) 2.40 (1) 2.719 (1) 99.2 (9)
N1—H1B---011 0.92 (2) 211 (2) 2.918 (1) 146 (1)
N1—HI1A4.--017' 0.93 (2) 2.14 (2) 3.005 (1) 155 (2)
N1—H1A---020" 0.93 (2) 229 (2) 2.815 (1) 115 (1)
N1—H1B- - -018 0.92 (3) 2.19 (2) 2.800 (1) 123 (1)
N1—HIC---012" 0.90 (2) 2.06 (2) 2.924 (1) 161 (2)
017—H17---011" 0.93 (2) 1.65 (2) 2.576 (1) 172 (2)
021—H21---015% 0.90 (2) 1.71 (2) 2.608 (1) 176 (2)

Symmetry codes: (i) —x, —y,—z+1; (ii)) x,y+1,z; (ili)) —x+1,—y, —z+1; (iv)
—x+1,—-y+1,—z+1L ) x,y—1,z;(vi) x,y,z+ 1.
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All H atoms were found in a difference map and refined freely.

Data collection: CrysAlis CCD (Oxford Diffraction, 2002); cell
refinement: CrysAlis RED (Oxford Diffraction, 2002); data reduc-
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97
(Sheldrick, 1997); program(s) used to refine structure: SHELXL97
(Sheldrick, 1997); molecular graphics: SHELXTL (Sheldrick, 1990);
software used to prepare material for publication: SHELXL97.

References

Arora, K. K. & Pedireddi, V. R. (2003). J. Org. Chem. 68, 9177-9185.

Beach, J. V. & Shea, K. J. (1994). J. Am. Chem. Soc. 116, 379-380.

Dale, S. H., Elsegood, M. R. J., Hemmings, M. & Wilkinson, A. L. (2004).
CrystEngComm, 6, 207-214.

Ishida, H. & Kashino, S. (2000). Acta Cryst. C56, €202-e204.

Kalsbeek, N. (1991). Acta Cryst. C47, 1649-1653.

Muthamizhchelvan, C., Saminathan, K., SethuSankar, K., Fraanje, J., Peschar,
R. & Sivakumar, K. (2005). Acta Cryst. E61, 01546-01548.

Oxford Diffraction (2002). CrysAlis CCD (Version 1.170) and CrysAlis RED
(Version 1.170.16). Oxford Diffraction, Wroctaw, Poland.

Ruiz-Pérez, C., Lorenzo-Luis, P. A., Hernandez-Molina, M., Laz, M. M., Gili, P.
& Julve, M. (2004). Cryst. Growth Des. 4, 57-61.

Sada, K., Shiomi, N. & Miyata, M. (1998). J. Am. Chem. Soc. 120, 10543—
10544.

Sheldrick, G. M. (1990). SHELXTL. Siemens Analytical X-ray Instruments
Inc., Madison, Wisconsin, USA.

Sheldrick, G. M. (1997). SHELXS97 and SHELXLY97. University of
Gottingen, Germany.

Sun, Y.-Q., Zhang, J. & Yang, G.-Y. (2002). Acta Cryst. E58, 01100-01102.

Zhu, N.-W., Zhang, R.-Q. & Sun, T.-H. (2003). Z. Kristallogr. New Cryst.
Struct. 218, 341-342.

03388  Ejsmont and Zaleski + C,HgN"-C1oHsO5~

Acta Cryst. (2006). E62, 03386—03388



