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In the title compound, C5H7N2
+
�C7H4NO4

�, the asymmetric

unit consists of an aminopyridinium cation and a p-nitro-

benzoate anion, with proton transfer occurring to the aromatic

N atom of the 2-aminopyridine molecule. In the crystal

structure, the two ions are interconnected by N—H� � �O

hydrogen bonds.

Comment

para-Aminopyridine is a commonly used drug for the treat-

ment of neurological ailments, such as multiple sclerosis, with

tests showing that p-aminopyridine improves motor functions

in multiple sclerosis patients (Schwid et al., 1997). In episodic

ataxia type 2, it functions as a potassium channel blocker

(Strupp et al., 2004).

As an extension of our systematic study of hydrogen-

bonding patterns of 2-aminopyridine with aromatic carboxylic

acids, the title compound, (I) has been synthesized and the

crystal structure determined.

2-Aminopyridine and p-nitrobenzoic acid form a salt, with

the proton from the carboxyl group transferred to atom N1 of

2-aminopyridine, thereby leading to widening of the corre-

sponding internal angle (C1—N1—C5) of the pyridine ring to

121.9 (3) Å, compared with 117.7 (1) Å in the unprotonated 2-

aminopyridine (Chao et al., 1975). Similar protonation is

observed in various 2-aminopyridine acid complexes (Joanna

& Zaworotko, 2005; Smith et al., 2000). The distances and

angles in complex (I) are comparable to those in various 2-

aminopyridine acid complexes (Joanna & Zaworotko, 2005).

The crystal structure is maintained through a series of N—

H� � �O hydrogen bonds with N� � �O distances in the range

2.686 (4)–2.814 (4) Å. Protonated 2-aminopyridine forms a

fork-like hydrogen bonding pattern with the carboxylate

group. This fork-like interaction is observed in cytosine

carboxylate interactions (Ohki et al., 1975; Tamura et al.,

1972). The nature of the interaction and the mode of hydrogen

bonding are quite similar to those found in 2-aminopyridinium

carboxylate complexes (Joanna & Zaworotko, 2005).

The rings are essentially planar, with a maximum deviation

of the ring atoms from the least-squares plane of 0.014 (1) Å



for C1 in the 2-aminopyridinium cation and 0.007 (2) Å for C9

in the p-nitrobenzoate anion. The bond lengths and angles of

the p-nitrobenzoate anion are found to be normal (Andrau &

White, 2003).

Experimental

Solutions of 2-aminopyridine and p-nitrobenzoic acid were mixed in

1:1 molar ratio in methanol and warmed in a water bath for 2 h.

Colourless crystals were obtained after a week via slow evaporation.

Crystal data

C5H7N2
+
�C7H4NO4

�

Mr = 261.24
Monoclinic, P21

a = 7.9403 (12) Å
b = 6.7719 (6) Å
c = 11.1120 (15) Å
� = 99.272 (6)�

V = 589.70 (13) Å3

Z = 2
Dx = 1.471 Mg m�3

Mo K� radiation
� = 0.11 mm�1

T = 120 (2) K
Block, colourless
0.3 � 0.13 � 0.06 mm

Data collection

Nonius KappaCCD diffractometer
’ and ! scans
Absorption correction: none
7208 measured reflections

1463 independent reflections
1035 reflections with I > 2�(I)
Rint = 0.071
�max = 27.6�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.129
S = 1.05
1463 reflections
173 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0674P)2

+ 0.0892P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.036
��max = 0.38 e Å�3

��min = �0.31 e Å�3

Extinction correction: SHELXL97
Extinction coefficient: 0.041 (11)

Table 1
Selected geometric parameters (Å, �).

O1—C13 1.264 (4)
O4—N3 1.230 (4)
O3—N3 1.236 (4)
O2—C13 1.253 (4)

C6—N3 1.470 (5)
C1—N2 1.324 (4)
C1—N1 1.353 (4)
C5—N1 1.360 (4)

C7—C6—N3 119.1 (3)
O1—C13—O2 125.0 (3)
O1—C13—C9 116.9 (3)
O2—C13—C9 118.1 (3)
O4—N3—O3 122.8 (3)

O4—N3—C6 118.8 (3)
O3—N3—C6 118.4 (3)
N2—C1—N1 118.3 (3)
N2—C1—C2 123.6 (3)
C1—N1—C5 121.9 (3)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1� � �O1i 0.86 1.83 2.686 (4) 176
N2—H2A� � �O2i 0.86 1.95 2.809 (4) 176
N2—H2B� � �O2ii 0.86 1.97 2.814 (4) 168

Symmetry codes: (i) x; yþ 1; z; (ii) �xþ 1; yþ 1
2;�zþ 2.

H atoms were placed in calculated positions, with C—H = 0.93 Å

and N—H= 0.86 Å, and refined using a riding model, with Uiso(H) =

1.2Ueq(C,N). Friedel pairs were merged. The number of Friedel pairs

measured was 1133. In the absence of significant anomalous scat-

tering effects, Friedel pairs were averaged.

Data collection: COLLECT (Hooft, 1998); cell refinement:

DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-

tion: DENZO and COLLECT; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek,

2003); software used to prepare material for publication:

SHELXL97.

References

Andrau, L. & White, J. (2003). Acta Cryst. E59, o77–o79.
Chao, M., Schemp, E. & Rosenstein, R. D. (1975). Acta Cryst. B31, 2922–2924.
Hooft, R. (1998). COLLECT. Nonius BV, Delft, The Netherlands.
Joanna, A. B. & Zaworotko, M. J. (2005). Cryst. Growth Des. 5, 1169–1179.
Ohki, M., Takenaka, A., Shmianouchi, H. & Sasada, Y. (1975). Bull. Chem.

Soc. Jpn, 48, 848–849.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M.
Sweet, pp. 307–326. New York: Academic Press.

Schwid, S. R., Petrie, M. D., Mc Dermott, M. P., Tierney, D. S., Mason, D. H. &
Goodman, A. D. (1997). Neurology, 48, 817–821.

organic papers

o2210 Jebas and Balasubramanian � C5H7N2
+
�C7H4NO4

� Acta Cryst. (2006). E62, o2209–o2211

Figure 1
View of (I), with 50% probability displacement ellipsoids.

Figure 2
Fork-like hydrogen-bonding (dashed lines) pattern of (I).
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