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Key indicators: single-crystal X-ray study; T = 90 K; mean �(C–C) = 0.006 Å; R factor =

0.021; wR factor = 0.041; data-to-parameter ratio = 25.7.

The structure of the title compound, poly[triaquatetra-�-
cyanido-tetracyanidobis(1,4,10,13-tetraoxa-7,16-diazacyclo-

octadecane)dibarium(II)tetragold(I)], [Au4Ba2(CN)8(C12H26-

N2O4)2(H2O)3]n, displays O—H� � �N hydrogen bonding

between water molecules and cyano ligands and an unusual

pattern of aurophilic interactions that yields a monomer,

dimer, and trimer of [Au(CN)2]
� within the same crystal

structure. In two of the five Au positions, the atom resides on a

center of inversion. The overall arrangement is that of a

coordination polymer assisted by aurophilic and hydrogen-

bonded interactions.

Related literature

For aurophilic interactions, see: Anderson et al. (2007);

Schmidbaur (1995); Pathaneni & Desiraju (1993). For the

structure of a related Pt(CN)4
2� salt, see: Olmstead et al.

(2005).

Experimental

Crystal data

[Au4Ba2(CN)8(C12H26-

N2O4)2(H2O)3]
Mr = 1849.45
Triclinic, P1
a = 11.0962 (3) Å
b = 15.9223 (5) Å
c = 16.5480 (5) Å
� = 64.142 (2)�

� = 70.523 (2)�

� = 79.027 (3)�

V = 2476.90 (13) Å3

Z = 2
Mo K� radiation
� = 13.43 mm�1

T = 90 K
0.20 � 0.15 � 0.12 mm

Data collection

Bruker SMART APEXII
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.174, Tmax = 0.296
(expected range = 0.117–0.200)

46665 measured reflections
15056 independent reflections
13234 reflections with I > 2�(I)
Rint = 0.028

Refinement

R[F 2 > 2�(F 2)] = 0.021
wR(F 2) = 0.041
S = 1.03
15056 reflections
585 parameters
13 restraints

H atoms treated by a mixture of
independent and constrained
refinement

��max = 1.06 e Å�3

��min = �0.89 e Å�3

Table 1
Selected geometric parameters (Å, �).

Ba1—N1 2.959 (2)
Ba1—N2 2.919 (2)
Ba1—N5 2.889 (3)
Ba1—N6 2.877 (3)
Ba1—O1 2.854 (2)
Ba1—O2 2.827 (2)
Ba1—O3 2.802 (2)
Ba1—O4 2.850 (2)
Ba1—O5 2.764 (2)
Ba2—N9 2.939 (3)
Ba2—N10 2.867 (3)
Ba2—N11 2.929 (3)
Ba2—N12 2.867 (3)
Ba2—O6 2.888 (2)
Ba2—O7 2.884 (2)

Ba2—O8 2.888 (2)
Ba2—O9 2.929 (2)
Ba2—O10 2.859 (2)
Ba2—O11 2.761 (2)
Au1—Au2 3.5655 (2)
Au1—C13 1.978 (3)
Au1—C14 1.991 (3)
Au2—C15 1.986 (3)
Au3—C16 1.985 (3)
Au3—C17 1.990 (3)
Au3—Au4 3.2670 (2)
Au4—C18 1.988 (3)
Au4—C19 1.989 (3)
Au5—C32 1.985 (3)

C13—Au1—C14 177.12 (14)
C16—Au3—C17 177.40 (13)

C18—Au4—C19 176.60 (12)

C14—Au1—Au2—C15 53.73 (13)
C13—Au1—Au2—C15 �127.71 (13)
C14—Au1—Au2—C15i �126.27 (13)
C13—Au1—Au2—C15i 52.29 (13)

C16—Au3—Au4—C18 �125.59 (12)
C17—Au3—Au4—C18 54.37 (13)
C16—Au3—Au4—C19 55.81 (12)
C17—Au3—Au4—C19 �124.22 (13)

Symmetry code: (i) �x þ 2;�y;�z þ 2.

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O5—H5C� � �N4i 0.84 (3) 2.19 (2) 2.997 (4) 161 (4)
O5—H5D� � �N3ii 0.84 (3) 1.98 (3) 2.804 (4) 168 (3)
O10—H10C� � �N8iii 0.83 (4) 2.09 (3) 2.916 (3) 170 (3)
O10—H10D� � �N6 0.84 (4) 2.35 (2) 3.132 (3) 156 (3)
O11—H11C� � �N4iv 0.84 (4) 2.01 (3) 2.845 (4) 177 (3)
O11—H11D� � �N7v 0.84 (3) 2.09 (3) 2.920 (4) 176 (4)

Symmetry codes: (i) �x þ 2;�y;�z þ 2; (ii) �x þ 1;�y;�z þ 2; (iii) x þ 1; y; z; (iv)
�x þ 2;�y þ 1;�z þ 2; (v) �x þ 1;�y þ 2;�z þ 1.
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Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT

(Bruker, 2007); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in

SHELXTL (Sheldrick, 2008); software used to prepare material for

publication: SHELXL97.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: PK2153).
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