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The title compound, C6H9N2
+�C6H4NO2

ÿ, has been formed by

oxidative degradation of neat bis(2-pyridylmethyl)amine.

Hydrogen bonds link the ions into in®nite chains along the a

axis.

Comment

The amine bis(2-pyridylmethyl)amine is a versatile synthetic

intermediate widely used in the preparation of polypyridyl

ligands. The amine is usually distilled prior to use, and during

the course of our studies in this ®eld (Dùssing et al., 1996,

1997) it has puzzled us that colourless needles begin to form

after a couple of months' storage of the distilled amine. In

order to characterize this decomposition product, a single

crystal was subjected to structure determination, which

showed that the title salt, (I), consisting of a (2-pyridyl-

methyl)ammonium cation and a pyridine-2-carboxylate anion,

had formed. A possible mechanism for the formation of (I) is

shown below.

In support of this mechanism, close scrutiny of a 1H NMR

spectrum of a concentrated solution of aged bis(2-pyridyl-

methyl)amine in CD3CN indeed revealed the presence of low-

intensity peaks that could originate from pyridine-2-carbox-

aldehyde (7.61, 7.91, 8.77 and 10.00 p.p.m. in CD3CN). It is

important to emphasize that these peaks are absent from the

spectrum of freshly distilled bis(2-pyridylmethyl)amine. The

presence of traces of impurities might catalyse the oxidative

degradation. A similar (FeIII-promoted) oxidative degradation

of a polypyridyl compound has been reported by Renz et al.

(1999).

The Cambridge Structural Database (Allen & Kennard,

1993) contains numerous structural reports of the pyridine-2-

carboxylate anion, whereas the structure of the (2-pyridyl-

methyl)ammonium cation has no precedent. The bond lengths

and angles in the cation and anion are normal. The pyridyl

rings of the two ions are almost orthogonal [87.4 (5)�].
The structure of (I) shows four hydrogen bonds (Table 1)

linking the ions into in®nite chains along the a axis. The

carboxyl O atoms and the pyridyl N atom of the anion act as

hydrogen-bond acceptors, with the donor being the aliphatic N

atom of the cation.

Experimental

Freshly distilled bis(2-pyridylmethyl)amine (Larsen et al., 1986) was

left in a closed ¯ask for about three months, during which time

colourless needles of (I) formed. The mother liquor was decanted off,

and the crystals were washed with diethyl ether and dried in air.

Crystal data

C6H9N2
+�C6H4NO2

ÿ

Mr = 231.25
Monoclinic, P21=c
a = 6.4233 (9) AÊ

b = 9.0728 (18) AÊ

c = 20.265 (3) AÊ

� = 95.700 (11)�

V = 1175.1 (3) AÊ 3

Z = 4

Dx = 1.307 Mg mÿ3

Cu K� radiation
Cell parameters from 20

re¯ections
� = 39.3±43.8�

� = 0.75 mmÿ1

T = 122 K
Needle, colourless
0.19 � 0.06 � 0.02 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!/2� scans
4776 measured re¯ections
2412 independent re¯ections
2140 re¯ections with I > 2�(I)
Rint = 0.025

�max = 75�

h = ÿ8! 8
k = 0! 11
l = 0! 25
5 standard re¯ections

frequency: 167 min
intensity decay: 4.5%
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Figure 1
A view of the molecule of (I), with displacement ellipsoids drawn at the
50% probability level and H atoms shown as spheres of arbitrary radii.



Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.033
wR(F 2) = 0.119
S = 1.00
2412 re¯ections
207 parameters
All H-atom parameters re®ned

w = 1/[�2(Fo
2) + (0.1P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.29 e AÊ ÿ3

��min = ÿ0.18 e AÊ ÿ3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coef®cient: 0.0120 (14)

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1994); cell

re®nement: CAD-4 EXPRESS; data reduction: DREADD (Blessing,

1987); program(s) used to solve structure: SHELXS97 (Sheldrick,

1990); program(s) used to re®ne structure: SHELXL97 (Sheldrick,

1997); molecular graphics: ORTEPII (Johnson, 1976); software used

to prepare material for publication: SHELXL97.

We thank Mr Flemming Hansen for help with the crystal-

lographic experiment.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: OS1143). Services for accessing these data are
described at the back of the journal.
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Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N3ÐH1N3� � �O1i 0.946 (16) 1.913 (16) 2.7672 (13) 149.0 (13)
N3ÐH2N3� � �O2 0.933 (16) 1.885 (17) 2.7722 (13) 157.9 (14)
N3ÐH3N3� � �N1ii 0.927 (17) 2.396 (16) 3.0694 (13) 129.4 (13)
N3ÐH3N3� � �O1ii 0.927 (17) 1.956 (17) 2.8117 (12) 152.5 (14)

Symmetry codes: (i) 1ÿ x; 1ÿ y; 1ÿ z; (ii) 1� x; y; z.


