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The crystal and molecular structure of the title compound,

C6H7N2O+�C7H3N2O7
ÿ, has been studied by single-crystal

X-ray diffraction at 293 (2) K. The structure consists of pairs

of 1H-nicotinamidium cations and 3,5-dinitrosalicylato anions

which are held together by ionic interactions and by additional

hydrogen-bond interactions. The ions are also held together

by weaker hydrogen bonds and by van der Waals interactions.

Comment

As part of our study of new copper(II) complexes with 3,5-

dinitrosalicylate anions and nicotinamide, the title compound,

(I), was also prepared. Later, the same compound were also

prepared by reaction of nicotinamide with 3,5-dinitrosalicylic

acid in aqueous solution. We believe that salt formation is

typical for 3,5-dinitrosalicylic acid, e.g. with 3-amino-1,2,4-

triazole (Smith et al., 1996) or even with different amino-

benzoic acids (Smith et al., 1995).

Neighbouring protonated molecules of nicotinamide and

3,5-dinitrosalicylate anions are linked by hydrogen bonds

N4ÐH41� � �O1iv (see Table 2). Additional hydrogen bonds are

formed by the amide H atoms of the nicotinamide cation and

by the O atom of the nitro groups of the salicylate anion

(Table 2). Atom H3 forms an intramolecular hydrogen bond

with atoms O2 and O3. Atom O3 is statistically distributed

between two positions.

Experimental

Crystals of the title compound suitable for X-ray crystal structure

analysis were obtained by slow crystallization of the yellow±green

reaction mixture containing copper(II) sulfate (0.0926 g

CuSO4�5H2O, 0.37 mmol), 3,5-dinitrosalicylic acid (0.2811 g,

0.74 mmol) and nicotinamide (0.186 g, 1.52 mmol) in aqueous solu-

tion (50 ml), in an Erlenmayer ¯ask at room temperature for three

months.

Crystal data

C6H7N2O+�C7H3N2O7
ÿ

Mr = 350.25
Monoclinic, P21=n
a = 4.740 (1) AÊ

b = 21.968 (4) AÊ

c = 13.858 (3) AÊ

� = 94.62 (3)�

V = 1438.3 (5) AÊ 3

Z = 4

Dx = 1.617 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 4.5±11.8�

� = 1.20 mmÿ1

T = 293 (2) K
Plate, yellow
0.40 � 0.20 � 0.15 mm
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Data collection

Syntex P21 diffractometer
�±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.544, Tmax = 0.741

3511 measured re¯ections
2212 independent re¯ections
1631 re¯ections with I > 2� I)

Rint = 0.031
�max = 65.1�

h = ÿ5! 2
k = 0! 25
l = ÿ16! 16
2 standard re¯ections

every 100 re¯ections
intensity decay: 15%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.110
S = 1.07
2212 re¯ections
231 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0618P)2

+ 0.1656P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.15 e AÊ ÿ3

��min = ÿ0.18 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC7 1.254 (2)
O2ÐC7 1.258 (3)
O3ÐC2 1.297 (3)
O4ÐN1 1.205 (3)
O5ÐN1 1.196 (3)
O6ÐN2 1.220 (3)
O7ÐN2 1.211 (3)
O8ÐC13 1.228 (2)
N1ÐC3 1.453 (3)
N2ÐC5 1.462 (3)
N3ÐC13 1.318 (3)
N4ÐC9 1.337 (3)
N4ÐC10 1.332 (3)

C1ÐC6 1.383 (3)
C1ÐC2 1.410 (3)
C1ÐC7 1.497 (3)
C2ÐC3 1.402 (3)
C3ÐC4 1.379 (3)
C4ÐC5 1.372 (3)
C5ÐC6 1.390 (3)
C8ÐC9 1.379 (3)
C8ÐC12 1.382 (3)
C8ÐC13 1.501 (2)
C10ÐC11 1.364 (3)
C11ÐC12 1.377 (3)

O5ÐN1ÐO4 122.0 (2)
O5ÐN1ÐC3 119.1 (2)
O4ÐN1ÐC3 118.8 (2)
O7ÐN2ÐO6 123.0 (2)
O7ÐN2ÐC5 119.1 (2)
O6ÐN2ÐC5 117.9 (2)
C9ÐN4ÐC10 122.82 (17)
C6ÐC1ÐC2 121.02 (18)
C6ÐC1ÐC7 120.29 (17)
C2ÐC1ÐC7 118.68 (18)
O3ÐC2ÐC3 122.82 (18)
O3ÐC2ÐC1 119.74 (19)
C3ÐC2ÐC1 117.40 (18)
C4ÐC3ÐC2 122.08 (17)
C4ÐC3ÐN1 117.56 (19)
C2ÐC3ÐN1 120.35 (19)
C5ÐC4ÐC3 118.61 (18)

C4ÐC5ÐC6 121.96 (19)
C4ÐC5ÐN2 117.87 (18)
C6ÐC5ÐN2 120.16 (18)
O1ÐC7ÐO2 123.63 (18)
O1ÐC7ÐC1 118.15 (19)
O2ÐC7ÐC1 118.22 (17)
C9ÐC8ÐC12 118.35 (17)
C9ÐC8ÐC13 121.89 (17)
C12ÐC8ÐC13 119.73 (17)
N4ÐC9ÐC8 119.81 (18)
N4ÐC10ÐC11 119.19 (18)
C10ÐC11ÐC12 119.95 (19)
C8ÐC12ÐC11 119.87 (19)
O8ÐC13ÐN3 124.10 (18)
O8ÐC13ÐC8 119.74 (18)
N3ÐC13ÐC8 116.15 (17)

Table 2
Hydrogen-bonding geometry (AÊ , �).

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

N3ÐH31� � �O4i 0.86 2.17 3.018 (2) 167
N3ÐH32� � �O8ii 0.86 2.32 2.995 (2) 136
N3ÐH32� � �O6iii 0.86 2.35 3.038 (3) 138
N4ÐH41� � �O1iv 0.86 1.76 2.619 (2) 176

Symmetry codes: (i) xÿ 1
2;

3
2ÿ y; 1

2� z; (ii) 1� x; y; z; (iii) 3
2ÿ x; 1

2� y; 3
2ÿ z; (iv)

1
2� x; 3

2ÿ y; zÿ 1
2.

The O atom of the hydroxy group is disordered, occupying two

alternative positions represented by O3 and O30 with occupancy

factors of 0.758 (5) and 0.242 (5), respectively. Atom O3 was re®ned

anisotropically and O30 isotropically. For atom O3 (anisotropic

re®nement) in a single position, R1 = 0.071 for 1631 re¯ections and

��max = 1.58 e AÊ ÿ3. For the alternative atom O3 (isotropically

re®ned), R1 and ��max were 0.044 and 0.43 e AÊ ÿ3, respectively. The

H atoms were placed in calculated positions, except for H3, which was

located from a difference Fourier map.

Data collection: P21 Software (Syntex, 1974); cell re®nement: P21

Software; data reduction: XP21 (PavelcÏõÂk, 1993); program(s) used to

solve structure: SHELXS86 (Sheldrick, 1985); program(s) used to

re®ne structure: SHELXL93 (Sheldrick, 1994); molecular graphics:

ORTEP (Johnson, 1965); software used to prepare material for

publication: SHELXL93.
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Figure 1
The anion and cation in the crystal structure of the title compound.
Displacement ellipsoids are drawn at the 35% probability level and H
atoms are shown as spheres of arbitrary radii. The alternative disordered
atoms O30 and H30 have been omited for clarity.
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