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Tris(2-aminopyridine-xN")(nitrato-xO)silver(l)

In the title compound, [Ag(NO;)(C;sH;sNg)], the Ag' atom is
four-coordinated by the three N atoms of the 2-aminopyridine
ligands and by an O atom of the nitro group. The structure is
stabilized by an extensive network of N—H—O and N—H—
N hydrogen bonds.

Comment

2-Aminopyridine is used in the manufacture of pharmaceu-
ticals, especially antihistaminic drugs (Windholz, 1976). The
silver(I) ion exhibits a large flexibility in its coordination with
nitrogen-containing aromatic ligands, with coordination
numbers ranging from two to eight (Kristiansson, 2000). As a
part of our investigation of the reactions of 2-aminopyridine
with metals, we report here the crystal structure of the title
compound, (I).
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In (I), the Ag® ion is four-coordinated by three 2-amino-
pyridine ligands and one of the O atoms of the nitrate group,
with Ag—N distances of 2.141 (4), 2.179 (4), and 2.392 (5) A
and an Agl—O021 distance of 2.649 (4) A, with highly
distorted tetrahedral geometry. These values are comparable
to those reported in the literature (Aakeroy et al, 1998;
Kristiansson, 2000; Liu & Zhu, 2004; Ni et al., 2003). The
N13—Agl —N1, N13—Agl—N7 and N1—Agl—N7 bond
angles are 141.02 (16), 111.83 (16) and 106.44 (16)°, respec-
tively, which are comparable to the values reported in the
literature (Sloufova & Slouf, 2000; Yoon et al., 2002). The
bond angles at the pyridine N atoms of two of the three 2-
aminopyridine ligands [C2—N1—C6 = 118.9 (5)° and Cl14—
N13—C18 = 119.3 (5)°] differ significantly from that of 2-
aminopyridine in its uncomplexed form, which is 117.7 (1)°
(Chao et al., 1975). Interestingly there is a slight decrease in
the bond angle at N7 for the third ligand [C8§ —N7—C12 =
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Figure 1
The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level.

Figure 2
A packing diagram for (I), viewed down the a axis. Hydrogen bonds are
shown as dashed lines.

116.7 (5)°]. This may be attributed to the flexibility of the
coordination geometry of silver with the ligands. All the other
bond lengths and bond angles of 2-aminopyridine are found to
be normal.

The crystal structure is stabilized by an extensive network of
hydrogen bonds of type N—H---O and N—H- - -N. There is a
weak hydrogen bond between the amino group of 2-amino-
pyridine and the nitrate group.

Experimental

Silver nitrate (0.169 g) dissolved in 20 ml of ammonia solution and 2-
aminopyridine (0.282 g) dissolved in ethanol were mixed in the molar
ratio 3:1 and heated for 2 h. Pale-yellow needle-shaped crystals of (I)
were obtained by slow evaporation over a period of two weeks.

Crystal data

[Ag(NO3)(CisHisNo)] V= 16464 (8) A’
M, = 452.23 Z=4
Monoclinic, P2, /c Mo Ko radiation
a=10932(3) A u=126mm™"

b =8.027 (2) A T=293(2)K

c=18948 (6) A 0.06 x 0.06 x 0.06 mm

B = 98.001 (6)°

Data collection

Rigaku CCD diffractometer
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tmin = 0.925, Tipax = 0.927

15950 measured reflections
2981 independent reflections
2755 reflections with I > 20(I)
Rine = 0.055

Refinement

R[F? > 20(F%)] = 0.028
wR(F?) = 0.067

S =1.04

2981 reflections

236 parameters

6 restraints

H-atom parameters constrained
APmax = 049 ¢ A7

APmin = —0.59 ¢ A7

Table 1

Selected geometric parameters (A, °).

N1—Agl 2179 (4)  NI3—Agl 2141 (4)
N7—Agl 2392 (5) 021—Agl 2.649 (4)
N21—021—Agl 1200 (3) N13—Agl—021 83.22 (14)
N13—Agl —NI1 141.02 (16)  Nl1—Agl—021 98.69 (14)
N13—Agl —N7 11183 (16)  N7—Agl—021 98.21 (14)
N1—Agl—N7 106.44 (16)

Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H24---021 0.86 228 2.983 (6) 139
N2—H2B---022' 0.86 212 2.958 (6) 164
N8—HB8A---021 0.86 21 2.959 (6) 173
N8—HS8B- - ~023.'.l 0.86 2.07 2.904 (6) 164
N8—HS8B- - -N21" 0.86 2.75 3.545 (6) 155
N14—H144-- N7 0.86 223 3.089 (6) 174
N14—H14B---023" 0.86 212 2.934 (6) 158

Symmetry codes: (i) —x, =y +1,—z+2; (i)

—x, =y, —z+2.

—x+1,—y+1,—z+2; (i)

After checking their presence in a difference map, H atoms were
placed in calculated positions, with C—H = 0.93 A and N—H =
0.86 A, and refined using a riding model, with Ujso(H) = 1.2U4(CN).

Data collection: CrystalClear (Rigaku, 2004); cell refinement:
CrystalClear; data reduction: CrystalClear; program(s) used to solve
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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

Aakeroy, C. B, Beatty, A. M. & Helfrish, B. A. (1998). J. Chem. Soc. Dalton
Trans. pp. 1943-1945.

Chao, M., Schemp, E. & Rosenstein, R. D. (1975). Acta Cryst. B31, 2922-2924.

Kristiansson, O. (2000). Acta Cryst. C56, 165-167.

Liu, Z.-D. & Zhu, H.-L. (2004). Acta Cryst. E60, m1866-m1868.

Ni, J, Li, Y.-Z., Xue, Z., Chen, H.-L. & Wang, Z.-L. (2003). Acta Cryst. C59,
m201-m203.

Rigaku (2004). Crystal Clear. Version 1.35. Rigaku Corporation, Tokyo,
Japan..

Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

Sloufova, I. & Slouf, M. (2000). Acta Cryst. C56, 1312-1313.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Windholz, M. (1976). The Merck Index, 9th ed. Boca Raton, USA: Merck &
Co. Inc.

Yoon, I, Shin, Y. W., Kim, J., Park, K.-M., Park, S. B. & Lee, S. S. (2002). Acta
Cryst. C58, m165-m166.

M1626 jebas et al. + [AgINO;)(Cis5H;5Ng)]

Acta Cryst. (2007). E63, m1624-m1626



