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In the title compound, [Ag(C6H14N2)](CF3SO3), the Ag atom

is coordinated by two N atoms from the two symmetry-related

1,2-diaminocyclohexane ligands, giving linear polymeric

chains with a [-silver-ligand-]n backbone running parallel to

the a direction. In the crystal packing, the polymeric chains are

interconnected by Ag� � �Ag short contacts, forming a two-

dimensional crosslinked polymer perpendicular to the b

direction. The Ag atom and the C, S, two O and two F atoms

of the tri¯uoromethanesulfonate anion lie on the same glide

plane.

Comment

The usefulness of silver compounds as antimicrobial agents

has been known for a long time. They are effective agents with

low toxicity, which is especially important in the topical anti-

bacterial treatment of burn wounds. Silver sulfonamides,

particularly silver sulfadiazine (AgSD; Fuller et al., 1994) have

been used as the standard treatment for burns over the past

two decades. Reported in this paper is the structure analysis of

a silver sulfonate complex with 1,2-diaminocyclohexane, (I),

which was isolated during our systematic study of silver

complexes with ethylenediamine analogs. This complex and its

other related complexes show strong cytotoxicity in vitro,

which will be reported elsewhere along with their other

properties.

In the crystal structure of (I), the asymmetric unit contains

only one half of the molecule, the other half being generated

by a glide plane (Fig. 1). The tri¯uoromethanesulfonate anion

shows rotational disorder about the the S1ÐC4 bond. This

disorder was approximated by a model with split positions for

atoms O1 and F2. The occupancies of atoms O1, O1A, F2 and

F2A were ®xed at 0.5. In the partial occupancy, the tri¯uoro-

methanesulfonate anion is linked to the (1,2-diaminocyclo-

hexane)silver cation via the Ag1� � �O1i [symmetry code: (i)

1 ÿ x, y, z] short contact [2.53 (1) AÊ ]. This contact distance is

longer than that of the sum of the covalent radii for Ag and O,

viz. 2.27 AÊ (Shannon, 1976). Another short contact in the

crystal is Ag� � �Agii [symmetry code: (ii) 1 ÿ x, ÿy, ÿz;

3.315 (1) AÊ ], which is also slightly longer than the sum of the

covalent radii for two Ag atoms (3.18 AÊ ). Though the AgI
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atom is coordinated in a linear geometry by two N atoms from

two 1,2-diaminocyclohexane ligands of different asymmetric

units, the two short contacts distort signi®cantly the N1ÐAgÐ

N1i angle from a linear geometry (180�) to 171.1 (3)�. The

Ag1� � �O1i short contact also affects the SÐO bond distance

of the tri¯uoromethanesulfonate anion, in which S1ÐO1 is

about 0.20 AÊ longer than that of the SÐO bond distances for

sulfonates (Allen et al., 1987).

In the crystal structure, the almost linear N1ÐAgÐN1i

formation gives rise to a linear polymer of the title complex,

running parallel to the a direction (Fig. 2) and having a [-silver-

(1,2-diaminocyclohexane-)]n backbone. This polymeric struc-

ture of a silver complex was observed in another related

ethylenediamine±silver complex (Usman et al., 2003). The

AgÐN bond distance [2.140 (2) AÊ ] is also comparable to that

in the related structure. The polymeric chains are inter-

connected by Ag� � �Ag short contacts, forming a two-dimen-

sional crosslinked polymer chain perpendicular to the b

direction. These two-dimensional polymers are stacked one

above the other along the b axis.

Experimental

All starting materials and solvents were obtained commercially.

Equimolar amounts of 1,2-diaminocyclohexane and AgSO3CF3 were

dissolved in acetonitrile. After slow diffusion of diethyl ether into this

solution over a period of 2 d at 295 K, colorless crystals were

precipitated, which were then isolated, washed with acetonitrile three

times, and dried in a vacuum desiccator using CaCl2 (yield 87%).

Crystal data

[Ag(C6H14N2)](CF3SO3)
Mr = 371.13
Orthorhombic, Cmca
a = 10.0830 (7) AÊ

b = 23.9960 (16) AÊ

c = 10.3082 (7) AÊ

V = 2494.1 (3) AÊ 3

Z = 8
Dx = 1.977 Mg mÿ3

Mo K� radiation
Cell parameters from 4148

re¯ections
� = 2.6±28.3�

� = 1.82 mmÿ1

T = 293 (2) K
Slab, colorless
0.40 � 0.26 � 0.10 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.530, Tmax = 0.839

7471 measured re¯ections

1633 independent re¯ections
1384 re¯ections with I > 2�(I)
Rint = 0.026
�max = 28.3�

h = ÿ13! 13
k = ÿ28! 31
l = ÿ13! 10

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.065
wR(F 2) = 0.163
S = 1.20
1633 re¯ections
110 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0599P)2

+ 22.9337P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 1.34 e AÊ ÿ3

��min = ÿ0.91 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ ).

Ag1ÐN1 2.167 (6)
S1ÐO2 1.354 (8)
S1ÐO1 1.553 (15)

S1ÐO1A 1.65 (2)
S1ÐC4 1.748 (12)

The H atoms attached to atoms N1 and C1 were located from

Fourier maps and were re®ned isotropically [NÐH = 0.83 (8)±

0.84 (7) AÊ and C1ÐH1 = 0.95 (6) AÊ ], whereas the H atoms attached

to atoms C2 and C3 were ®xed geometrically (CÐH = 0.97 AÊ ) and

were treated as riding. The maximum and minimum electron-density

peaks are located 0.76 and 0.74 AÊ from atoms Ag1 and O1 ,

respectively

Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

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

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 1990).

Figure 2
The packing of the title compound, viewed down the b axis, showing a
two-dimensional crosslinked polymer. H atoms have been omitted for
clarity. The dashed lines denote intermolecular Ag� � �Ag short contacts.

Figure 1
A section of the structure of the title compound, showing 30% probability
displacement ellipsoids and the atom-numbering scheme. Atoms O1A
and F2A are the minor conformers of atoms O1 and F2, respectively,
whereas other atoms with the suf®x A are symmetrically related (5

2 ÿ x,
1 ÿ y, z + 1

2) to the corresponding atoms.
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