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In the title compound, [Ag(NH3)2](C6H2N3O7), the AgI ion is

bicoordinated in a linear con®guration by two N atoms from

two inversion-related ammine ligands. In the crystal structure,

the picrate anions, with twofold rotation symmetry, are linked

to the diamminesilver(I) cations through intermolecular NÐ

H� � �O hydrogen bonds, forming two-dimensional layers

parallel to the ac plane.

Comment

The synthesis or construction of supramolecular coordination

architecture is currently receiving considerable attention

(Melcer et al., 2001; Fei et al., 2001; Xu et al., 2001; Zhu et al.,

2004). The construction of a wide variety of network cation

topologies has been achieved through ligand design and the

use of different counter-anions. The balance between the

formation of different structures is often subtle. Factors that

affect the coordination polymer topology include not only the

anion-based interactions but also the con®gurations of the

ligands. The latter factor is particularly notable in AgI coor-

dination polymers (You, Zhu et al., 2004; You, Yang et al.,

2004). Owing to the ¯exible coordination sphere of AgI,

coordination numbers from two to six are all possible, and

because of the relatively weak nature of many AgI±ligand

interactions such compounds are particularly susceptible to

the in¯uence of weaker supramolecular forces (Khlobystov et

al., 2001).

Recently, we have reported a polynuclear AgI complex with

1,2-diaminoethane as the ligand and picrate as the counter-

anion, viz. catena-poly[(silver(I)-�-ethylenediamine)-2,4,6-

trinitrophenolate], (II) (Zhu et al., 2003). In order to study the

effects of the ligand in the construction of silver(I) coordina-

tion polymers, the structure of the title compound, (I), is

reported here.

Received 4 October 2004

Accepted 8 October 2004

Online 16 October 2004



Compound (I) has a discrete diammine±AgI complex cation

with picrate as the counter-anion (Fig. 1). The asymmetric unit

contains half each of a diamminesilver(I) cation and a picrate

anion. The diamminesilver(I) cation lies on an inversion

centre. The picrate anion has crystallographic twofold

symmetry, with atoms O1, C1, C4 and N2 lying on the twofold

axis. The AgI ion is in a perfectly linear coordination envir-

onment and is bicoordinated by two N atoms [N3 and N3i;

symmetry code: (i) 1 ÿ x, 1 ÿ y, 1 ÿ z] from two symmetry-

related ammine ligands. Compound (II) is a polymeric ethyl-

enediamine±AgI complex, with linear coordination geometry

for the AgI ion. In (I), the Ag1ÐN3 bond length [2.113 (2) AÊ ]

is slightly shorter than the average value of 2.124 (5) AÊ

observed in (II). All other bond lengths in (I) are within the

normal ranges (Allen et al., 1987).

In the crystal structure, cations and anions are linked

together by intermolecular NÐH� � �O hydrogen bonds (Table

1). The ammine ligand acts as a multiple hydrogen-bond

donor, whereas the phenolate O atom and the O atoms of the

2,6-nitro groups of the picrate anion act as hydrogen-bond

acceptors. The same pattern can be observed in complex (II).

In (I), the NÐH� � �O hydrogen bonds link the cations and

anions into two-dimensional sheets parallel to the ac plane

(Fig. 2), while in the crystal packing of (II), the NÐH� � �O
hydrogen bonding leads to a three-dimensional network. This

may be caused by the different types of ligands present in the

two compounds.

Experimental

Ag2O (0.5 mmol, 116.1 mg) and picric acid (1.0 mmol, 229.2 mg) were

dissolved in a 30% ammonia solution (20 ml). The mixture was

stirred for 20 min to give a clear solution. After allowing the

colourless solution to stand in air for 12 d, colourless block-shaped

crystals were formed at the bottom of the vessel on slow evaporation

of the solvent.

Crystal data

[Ag(NH3)2](C6H2N3O7)
Mr = 370.04
Monoclinic, C2=c
a = 10.046 (5) AÊ

b = 21.735 (10) AÊ

c = 7.189 (3) AÊ

� = 131.879 (4)�

V = 1168.7 (9) AÊ 3

Z = 4

Dx = 2.103 Mg mÿ3

Mo K� radiation
Cell parameters from 2263

re¯ections
� = 3.0±26.4�

� = 1.77 mmÿ1

T = 298 (2) K
Block, colourless
0.34 � 0.31 � 0.17 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.585, Tmax = 0.753

3050 measured re¯ections

1038 independent re¯ections
892 re¯ections with I > 2�(I)
Rint = 0.029
�max = 25.0�

h = ÿ10! 11
k = ÿ25! 19
l = ÿ8! 8

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.027
wR(F 2) = 0.072
S = 1.10
1038 re¯ections
110 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0435P)2

+ 0.3947P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.30 e AÊ ÿ3

��min = ÿ0.88 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.058 (2)

Table 1
Hydrogen-bonding geometry (AÊ , �).

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

N3ÐH1� � �O1i 0.89 2.42 3.294 (3) 169
N3ÐH2� � �O2ii 0.89 2.16 3.019 (8) 162
N3ÐH2� � �O20 ii 0.89 2.18 3.061 (8) 173
N3ÐH3� � �O1iii 0.89 2.28 3.149 (3) 165
N3ÐH3� � �O2iii 0.89 2.46 3.087 (7) 128
N3ÐH3� � �O20 iii 0.89 2.27 2.848 (7) 122

Symmetry codes: (i) 1� x; y; 1� z; (ii) 1ÿ x; y; 1
2ÿ z; (iii) 1ÿ x; 1ÿ y; 1ÿ z.

After location, all H atoms were placed in idealized positions and

constrained to ride on their parent atoms, with NÐH and CÐH

distances of 0.89 and 0.93 AÊ , respectively, and with Uiso(H) values

®xed at 0.08 AÊ 2. One of the nitro groups is found to have rotational

disorder; the occupancies of the disordered positions O2 and O20 (or

O3 and O30) were initially re®ned to 0.490 (19) and 0.510 (19),

respectively, and were later ®xed at 0.5.
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Figure 1
The structure of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level. Dashed lines indicate
NÐH� � �O hydrogen bonds.

Figure 2
The crystal packing of (I), viewed along the c axis. Dashed lines indicate
NÐH� � �O hydrogen bonds.



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

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

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

SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL

(Bruker, 1997); software used to prepare material for publication:

SHELXTL.
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