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The asymmetric unit of the title compound,

[ZnBr2(C10H18N2O2)], contains a fragment of the polymeric

chain [(R,R)-1,2-diacetamidocyclohexanedibromozinc(II)]n.

The Zn atom is coordinated by two bromide anions and two

1,2-diacetamidocyclohexane (DCH) ligands acting as 1,8-

bridging via the O atoms. The complex exhibits a distorted

tetrahedral geometry around the Zn atom. The crystal packing

is characterized by several van der Waals contacts, these

interactions resulting in chains parallel to the b axis.

Comment

Zinc is an important metal in chemistry and biochemistry. Zn

metalloproteases are of special interest due to their biological

activity. Binding of metal ions to amides is of special relevance

to conformation transitions of polypeptides. Whereas the

solvated structure of ZnII in N,N-dimethylformamide was

previously studied (Ozutsumi et al., 1993; Suzuki et al., 1991),

the study of ZnII complexes with chiral amidic ligands would

be of current interest due to their potential use as models for

Zn-containing enzymes. Our experience of crystalline orga-

nometallic complexes such as Al(DMF)6(Br3)3 (Bekaert et al.,

2002a) and B(DMA)4(Br3)2Br (Bekaert et al., 2002b), based

on metal±amide bonds, led us to investigate a crystalline

structure including ZnBr2 and a chiral amide based on (R,R)-

1,2-diamminocyclohexane, a well known chiral building block.

In this paper the crystal structure of (R,R)-1,2-diacet-

amidocyclohexanedibromozinc(II) is described. The main

interest in this study is in the ability of Zn to coordinate the

amidic bond via its O atom in the sp2 lone-pair direction.

According to our hypothesis, amide bonds in a peptide

backbone not engaged in intra- or interchain hydrogen bonds

could coordinate metals like Zn. Detailed structural knowl-

edge of a Zn±chiral-amide complex would help to clarify the

strength of the interaction of ZnII with peptides. Fig. 1 shows a

fragment of the polymeric chain [(R,R)-1,2-diacetamido-

cyclohexanedibromozinc(II)]n. The 1,2±Diacetamidocyclo-

hexane (DCH) ligand acts as 1,8-bridging in the structure; it is

coordinated by the O atom of each of its acetamide groups to

the neighbouring Zn atom. The Zn� � �Zn00 [symmetry code: (00)
x, 1 + y, z] distance is 7.496 (2) AÊ . The Zn atom is in a tetra-

hedral donor atom environment, which comprises two
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bromide ions and two O atoms of two DCH ligands. The ZnÐ

Br and ZnÐO distances in the coordination polyhedron are

2.342 (1)/2.350 (1) and 1.970 (4)/1.974 (4) AÊ , respectively. The

(R,R)-1,2-diacetamidocyclohexane adopts a chair conforma-

tion with the two acetamide groups in equatorial positions.

There is one intramolecular hydrogen bond [N3ÐH3� � �O11

2.864 (6) AÊ and 127�] (Table 2). The crystal packing is char-

acterized by several van der Waals contacts, the shortest being

3.620 (5) AÊ for Br2� � �N10000 [symmetry code: (000) y ÿ 1, 1 ÿ x,

z + 1
4]; these interactions result in chains parallel to the b

axis.

Experimental

The title compound was prepared as follows: 1.98 g (0.01 mol) of

(R,R)-1,2-diacetamidocyclohexane (Hirayama & Shibayama, 2001)

was dissolved in 20 ml of glacial acetic acid. 2.25 g (0.01 mol) of an-

hydrous ZnBr2 was added and dissolved by warming. After complete

dissolution, 75% of the solvent was evaporated under reduced

pressure. On standing for several days at room temperature, the oily

residue deposited colourless crystals; they were ®ltered off and

washed with ethyl acetate and diethyl ether.

Crystal data

[ZnBr2(C10H18N2O2)]
Mr = 423.45
Tetragonal, P43

a = 7.496 (2) AÊ

c = 27.941 (5) AÊ

V = 1570.0 (7) AÊ 3

Z = 4
Dx = 1.791 Mg mÿ3

Dm = 1.78 (2) Mg mÿ3

Dm measured by ¯otation in CCl4
and C2H4Br2

Mo K� radiation
Cell parameters from 25

re¯ections
� = 6.5±9.9�

� = 6.65 mmÿ1

T = 293 (2) K
Parallelepiped, colourless
0.40 � 0.38 � 0.28 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!±2� scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996;
Blessing, 1995)
Tmin = 0.086, Tmax = 0.159

4956 measured re¯ections
2335 independent re¯ections

1330 re¯ections with I > 2�(I)
Rint = 0.062
�max = 30.0�

h = ÿ10! 10
k = 0! 10
l = 0! 39
3 standard re¯ections

frequency: 1 min
intensity decay: 1%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.031
wR(F 2) = 0.076
S = 0.95
2335 re¯ections
155 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0339P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.32 e AÊ ÿ3

��min = ÿ0.62 e AÊ ÿ3

Absolute structure: Flack (1983)
Flack parameter = ÿ0.015 (15)

Table 1
Selected geometric parameters (AÊ , �).

ZnÐO11 1.970 (4)
ZnÐO20 1.974 (4)
ZnÐBr1 2.3416 (11)
ZnÐBr2 2.3495 (10)

Zn� � �Zn0 0 7.496 (2)
O2ÐC2 1.237 (7)
C11ÐO11 1.264 (7)

O11ÐZnÐO20 95.67 (18)
O11ÐZnÐBr1 111.69 (13)
O20ÐZnÐBr1 117.92 (14)
O11ÐZnÐBr2 100.76 (14)

O20ÐZnÐBr2 108.47 (14)
Br1ÐZnÐBr2 118.59 (4)
C2ÐO2ÐZn0 0 132.1 (4)
C11ÐO11ÐZn 134.7 (4)

Symmetry codes: (0) x; yÿ 1; z; (0 0) x; 1 � y; z.

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

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

N3ÐH3� � �O11 0.86 2.26 2.864 (6) 127

Although no Friedel pairs were measured, the value of the Flack

(1983) parameter agrees with the absolute con®guration deduced

from the synthetic pathway. Inverting the con®guration leads to a

value of 0.98 (2).

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1994); cell

re®nement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms &

Wocadlo, 1995); program(s) used to solve structure: SIR97 (Altomare

et al., 1999); program(s) used to re®ne structure: SHELXL97 (Shel-

drick, 1997); molecular graphics: CAMERON (Watkin et al., 1996);

software used to prepare material for publication: WinGX (Version

1.63.02; Farrugia, 1999).
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Figure 1
Perspective view of a fragment of the polymeric chain showing the atomic
numbering. Displacement ellipsoids are drawn at the 50% probability
level for non-H atoms. [Symmetry codes: (0) x, 1 + y, z; (0 0) x, y ÿ 1, z.]
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