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Bis[2-(benzylamino)pyridine-xN]silver(l)

perchlorate

The title compound, [Ag(C;,H;,N,),]ClOy,, is a mononuclear
silver(I) complex. The Ag' atom is coordinated by two
pyridine N atoms from two benzylaminopyridine ligands. In
the crystal structure, the molecules are linked by N—H- - -O
intermolecular hydrogen bonds, forming chains along the ¢
axis.

Comment

Pyridine and its derivatives are versatile precursors of multi-
dentate ligands. The synthesis, crystal structures and proper-
ties of these compounds have been reported (Faar et al., 1983;
Zhang & Cheng, 1996). A major interest arises from the rigid
ortho bridge structure, forming dinuclear metallic compounds
(Barder et al, 1983), and the various amino derivatives,
affording a series of multidentate ligands (Cui et al., 2001; Li et
al., 2003; Kamar et al, 2002). We report here the crystal
structure of the silver(I) complex, (I), with the 2-benzyl-

aminopyridine ligand.
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The structure of the cation of (I), a mononuclear silver(I)
complex, is shown in Fig. 1. The Ag' atom is in a linear
coordination environment and is coordinated by two pyridine
N atoms from two benzylaminopyridine ligands. The average

Figure 1

The structure of the title compound, showing 40% probability displace-
ment ellipsoids and the atom-numbering scheme. The perchlorate anion
and H atoms have been omitted for clarity.
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Figure 2
Ring-metal interactions in the title compound. [Symmetry codes: (A) x,
1+y,z;(B)x,y—1,z].

Ag—N bond length is 2.153 (8) A and the N—Ag—N angle is
175.1 (4)°. There is n>-bonding between Ag* and C2A/C3A
and 1°-bonding between Ag* and C14B/C15B/C16B, as shown
in Fig. 2 [symmetry codes: (A) x, 1 +y, z; (B) x, y — 1, z]. The
Agl---Cgl(x, 1 +y, z) and Agl---Cg2(x, y — 1, z) distances
are 3.441 and 3.408 A, respectively, where Cgl and Cg2 are the
centroids of the N1-pyridine and N3-pyridine rings.

The two pyridine rings in the cation are coplanar [dihedral
angle 3.0 (5)°]. The N1-pyridine ring and the N3-pyridine ring
of the molecule translated by one unit along the b axis are
stacked at a perpendicular distance of 3.385 A [the centroid-
centroid distance is 3.939 (6) A and the dihedral angle
between the planes is 3.0 (5)°], showing weak sm—m stacking
interactions. In the crystal structure, the molecules are linked
by N—H---O intermolecular hydrogen bonds (Table 2),
forming chains along the c axis.

Experimental

2-(Benzylamino)pyridine (L1) was prepared according to the litera-
ture method of Czuba & Kowalski (1980). 2-Aminopyridine (94 g,
1.0 mmol), benzyl alcohol (150 g, 1.39 mmol) and KOH (9g,
0.16 mmol) were mixed and boiled. The water formed was slowly
evaporated at 455 K. The reaction temperature was increased to
523 K and held for several minutes. The reaction mixture was then
cooled to 373 K and poured into ice water (250 ml) with strong stir-
ring. The solid formed was filtered and washed with water to give
180 g of L1 as white crystals (yield 98%; m.p. 368-369 K). L1 (0.184 g,
1.0 mmol) and [Ag(CH;CN),]ClO, (0.186 g, 0.5 mmol) in CH,Cl,
(30 ml) were then stirred at room temperature for 0.5 h. The filtered
solution was concentrated to about 5ml and diethyl ether was
allowed to diffuse into the solution, yielding 0.245 g of colourless
crystals of the title compound (yield 85%). Analysis found: C 49.84, H
4.10, N 9.68%; calculated for C,;H,,AgCIN,O,4: C 50.06, H 4.20, N
9.73%. "H NMR: § 7.99-8.02 (d, 2H), 7.40-7.66 (¢, 2H), 7.22-7.26 (m,
10H), 6.56-6.59 (¢, 2H), 6.43-6.47 (d, 2H), 4.42-4.45 (d, 4H).

Crystal data

[Ag(Ci2H 2N,),]ClO,4
M, = 575.79
Monoclinic, P23/c

D, =1558Mgm™>
Mo Ko radiation
Cell parameters from 784

a=235%(7) A reflections

b =5.7205 (16) A 6 =23-22.5°
c=18223(5) A w=097 mm™"
B = 93.308 (6)° T=293(2)K

V =24554 (12) A3
Z=4

Thick plate, colourless
0.25 x 0.15 x 0.05 mm
Data collection

Bruker SMART CCD area-detector 4327 independent reflections

diffractometer 1674 reflections with I > 20(1)
¢ and o scans Ri, = 0.096
Absorption correction: multi-scan Omax = 25.0°

(SADABS; Sheldrick, 1996) h=-28—27

Tnin = 0.763, Tpax = 0.953 k=—6—>6
9722 measured reflections I=—-11—-21

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.067
wR(F?) = 0.200

S =0.96

4327 reflections

304 parameters

H-atom parameters constrained

w = 1/[o*(F,%) + (0.0844P)’]
where P = (F,” + 2F2)/3

(A/0) max < 0.001

APmax =073 A7

ApPmin = —0.69 ¢ A3

Table 1

Selected geometric parameters (A, °).

Agl—N3 2.150 (8) N1—C1 1.354 (14)
Agl—N1 2.155 (8) N2—C5 1373 (12)
N1-C5 1.349 (11) N2—C6 1.429 (11)
N3—Agl—N1 1751 (4) Cl1—N1—Agl 118.7 (8)
C5—N1-C1 116.6 (9) C5—N2—-Co6 122.9 (9)
C5—NI1—Agl 124.5 (8)

Table 2

Hydrogen-bonding geometry (A, °).

D—H.--A D—H H---A D---A D—H --A
N2—H2A-- ~O3f_ 0.86 2.07 2.770 (13) 138
N4—H4A---04" 0.86 2.35 3.098 (15) 146

Symmetry codes: (i) x,y,z — 1; (i) x,} —y,z — %

The perchlorate counter-ion was found to be disordered over two
orientations, with occupancies of 0.572 (13) and 0.478 (13); the
disordered O atoms were refined isotropically. H atoms were placed
in calculated positions, with C—H = 0.93 or 0.97 A, and included in
the final cycles of refinement using a riding model, with Ui, (H) =
12U q(parent atom). The low ratio of observed to unique reflections
(39%) may be due to the poor diffraction quality of the crystal.

Data collection: SMART (Bruker, 1998); cell refinement: SAINT
(Bruker, 1998); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Bruker, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
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