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In the crystal structure of the title complex, [Ag(C12H8-

N4O)(NO3)]n, each silver(I) center is coordinated by two N

atoms of the pyridine rings of the bridging ligand 2,5-bis(4-

pyridyl)-1,3,4-oxadiazole and one oxygen donor of the nitrate

anion, giving a trigonal coordination geometry. The ligands

bridge the silver(I) centers to form a one-dimensional linear

structure, which is further linked into a double-chain motif

through intermolecular CÐH� � �O hydrogen bonds.

Comment

Great efforts have been devoted to metal-directed coordin-

ation supramolecules due to their interesting structural

topologies and potential applications as functional materials

(Batten & Robson, 1998; Eddaoudi et al., 2001). Using a

`building block' methodology, combination of linear 4,40-bi-

pyridine-based ligands and metal ions has generated a wide

variety of solid-state architectures (Hagrman et al., 1999).

Recently, an interesting angular dipyridyl ligand, 2,5-bis(4-

pyridyl)-1,3,4-oxadiazole, which could potentially provide

both discrete and divergent topologies upon metal

complexation under appropriate conditions (Du, Bu et al.,

2002; Du, Chen et al., 2002; Du, Liu et al., 2002), has been

developed. Here, we report the crystal structure of a silver(I)

complex of this ligand, which reveals that it is a neutral one-

dimensional coordination polymer, (I).

As depicted in Fig. 1, the AgI center is coordinated by two N

atoms of the pyridine rings from two bridging ligands, and one

O atom of the nitrate anion. The coordination environment of

each AgI ion can best be described as trigonal, with the AgI

ion deviating from the mean coordination plane by ca 0.18 AÊ .

The mean atomic displacement from the least-squares plane of

the ligand (including all the atoms) is equal to 0.0733 (4) AÊ .

The two pyridine rings in the same ligand molecule are

inclined by 4.9 (3) and 4.7 (4)� with respect to the central

oxadiazole plane, and by 8.5 (3)� with respect to one another.

As shown in Fig. 2, within this 1:1 ligand±metal polymeric

chain, the neighboring Ag� � �Ag separation is 14.191 (5) AÊ ,

and the nearest Ag� � �Ag distance between the coordination

chains is only 3.592 (2) AÊ . This is slightly longer than the van
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der Waals contact distance for Ag� � �Ag (3.40 AÊ ), illustrating

the lack of direct metal±metal interaction (Hartshorn & Steel,

1998). Of further interest is the fact that each nitrate anion in

the chain acts as an acceptor of two intermolecular CÐH� � �O
hydrogen bonds (with the pyridine rings of the adjacent

coordination chain), forming a unique double-chain supra-

molecular motif (Fig. 2). The C� � �O and H� � �O separations

and the bond angles are listed in Table 2; these are in the

normal range for weak hydrogen-bonding interactions.

Experimental

A CH3CN solution of AgNO3 (42.5 mg, 0.25 mmol) was carefully

layered on to a CHCl3 solution of the ligand 2,5-bis(4-pyridyl)-1,3,4-

oxadiazole (56.0 mg, 0.25 mmol). Colorless block-shaped single

crystals of (I), suitable for X-ray diffraction, were obtained after ca

two weeks at room temperature (yield: 75%). Analysis calculated for

the title complex: C 36.57, H 2.05, N 17.77%; found: C 36.48, H 2.06, N

17.82%. FT±IR data (KBr pellet, cmÿ1): 3178 (w), 3096 (m), 3049

(m), 2934 (w), 2430 (m), 2332 (m), 1993 (w), 1971 (w), 1876 (w), 1747

(m), 1612 (s), 1564 (s), 1540 (s), 1485 (s), 1427 (s), 1402 (s), 1356 (s),

1336 (s), 1302 (s), 1215 (s), 1121 (m), 1097 (m), 1061 (m), 1039 (m),

1012 (s), 970 (m), 892 (w), 846 (s), 823 (m), 747 (m), 727 (s), 713 (s),

699 (m).

Crystal data

[Ag(C12H8N4O)(NO3]
Mr = 394.10
Triclinic, P1
a = 8.3649 (11) AÊ

b = 8.9480 (13) AÊ

c = 9.8344 (14) AÊ

� = 74.713 (2)�

� = 77.828 (3)�

 = 69.389 (3)�

V = 658.90 (16) AÊ 3

Z = 2
Dx = 1.986 Mg mÿ3

Mo K� radiation
Cell parameters from 2737

re¯ections
� = 2.5±25.0�

� = 1.56 mmÿ1

T = 298 (2) K
Block, colorless
0.15 � 0.15 � 0.15 mm

Data collection

Bruker SMART 1000
diffractometer

! scans
Absorption correction: multi-scan

[SAINT (Bruker 1998) and
SADABS (Sheldrick, 1996)]
Tmin = 0.491, Tmax = 0.792

2737 measured re¯ections

2303 independent re¯ections
2016 re¯ections with I > 2�(I)
Rint = 0.021
�max = 25.0�

h = ÿ6! 9
k = ÿ7! 10
l = ÿ11! 11

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.117
S = 1.06
2303 re¯ections
199 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.087P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.81 e AÊ ÿ3

��min = ÿ0.73 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Ag1ÐN1 2.216 (3)
Ag1ÐN4i 2.250 (3)

Ag1ÐO11 2.512 (5)

N1ÐAg1ÐN4i 139.84 (13)
N1ÐAg1ÐO11 130.27 (12)

N4iÐAg1ÐO11 87.79 (12)

Symmetry code: (i) 1� x; y; 1� z.

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

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

C2ÐH2A� � �O12i 0.93 2.45 3.350 (4) 163
C9ÐH9A� � �O12i 0.93 2.38 3.270 (3) 160

Symmetry code: (i) 2ÿ x; 2ÿ y; 1ÿ z.

H atoms were placed in geometrically calculated positions and

included in the ®nal re®nement in the riding-model approximation,

with Uiso(H) = 1.2Ueq(C).

Data collection: SMART (Bruker, 1998); cell re®nement: SMART;

data reduction: SAINT (Bruker, 1998); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics: XP in

SHELXTL (Bruker, 1998)

References

Batten, S. R. & Robson, R. (1998). Angew. Chem. Int. Ed. 37, 1460±1494.
Bruker, (1998). SMART, SAINT and SHELXTL. Bruker AXS Inc., Madison,

Wisconsin, USA.
Du, M., Bu, X. H., Guo, Y. M., Liu, H., Batten, S. R., Ribas, J. & Mak, T. C. W.

(2002). Inorg. Chem. 41, 4904±4908.
Du, M., Chen, S. T. & Bu, X. H. (2002). Crystal Growth Des. 2, 625±629.
Du, M., Liu, H. & Bu, X. H. (2002). J. Chem. Crystallogr. 32, 57±61.
Eddaoudi, M., Moler, D. B., Li, H. L., Chen, B. L., Reineke, T. M., O'Keeffe,

M. & Yaghi, O. M. (2001). Acc. Chem. Res. 34, 319±330.
Hagrman, P. J., Hagrman, D. & Zubieta, J. (1999). Angew. Chem. Int. Ed. 38,

2638±2684.
Hartshorn, C. M. & Steel, P. J. (1998). J. Chem. Soc. Dalton Trans. pp. 3935±

3940.
Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.

Figure 2
View of the double-chain structure in (I), involving AgÐN coordination
interactions and CÐH� � �O hydrogen bonds.

Figure 1
View of the coordination geometry around the AgI center in complex (I).
Displacement ellipsoids are drawn at the 30% probability level.
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