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The title two compounds, [Cu2(C5H9O2)4(C4H8O2)]n, (I), and

[Cu2(C6H11O2)4(C4H8O2)]n, (II), are isomorphous. The binuc-

lear CuII units have a cage structure and are linked by the

dioxane molecules to form a zigzag chain along the c axis. The

binuclear copper unit and the dioxane ligand each have a

centre of symmetry.

Comment

The magnetic ÿ2J values of the binuclear Cu unit of (I) and

(II) were determined to be 387 and 363 cmÿ1, respectively (H =

ÿ2JS1.S2). The spin-exchange interaction through the dioxane

bridge is negligible. The ÿ2J values of [Cu2(Me3CCOO)4L2]

(L = pyridine and 2-methylpyridine) were reported to be 366

and 371 cmÿ1, respectively (Muto et al., 1986). Structures of

dimeric copper(II)±3,3-dimethylbutyrate adducts have been

reported recently, the ÿ2J values of [Cu2(Me3CCH2COO)4L2]

(L = pyridine, 2-methylpyridine, 3-methylpyridine and 4-

methylpyridine) being in the range 348±363 cmÿ1 (Goto et al.,

2000).

Experimental

A solution of 2,2-dimethylpropionic acid (613 mg, 6.0 mmol) in

0.25 M sodium hydroxide (50 ml) was neutralized with 0.25 M nitric

acid. An aqueous solution of Cu(NO3)2�3H2O (725 mg, 3.0 mmol)

was added. After the solution had been stirred for 15 min at room

temperature, a green precipitate was collected and dissolved in

dioxane. From the solution, blue crystals of (I) were grown by slow

evaporation. 3,3±Dimethylbutyric acid (116 mg, 1.0 mmol) and

CuCO3�Cu(OH)2�H2O (60 mg, 0.25 mmol) were suspended in a

mixture of water and methanol (3:1, 20 ml). After the solution had

been stirred for 1 h at room temperature, a green precipitate was

collected and dissolved in dioxane. From the solution, blue crystals of

(II) were grown by slow evaporation.

Compound (I)

Crystal data

[Cu2(C5H9O2)4(C4H8O2)]
Mr = 619.70
Triclinic, P1
a = 9.633 (2) AÊ

b = 10.665 (1) AÊ

c = 9.030 (2) AÊ

� = 112.28 (1)�

� = 110.19 (2)�

 = 83.72 (1)�

V = 805.4 (3) AÊ 3

Z = 1
Dx = 1.278 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 10±15�

� = 1.364 mmÿ1

T = 297 K
Prism, blue
0.5 � 0.1 � 0.1 mm

Data collection

Rigaku AFC-7R diffractometer
�±2� scans
Absorption correction: by integra-

tion (Coppens et al., 1965)
Tmin = 0.829, Tmax = 0.886

4955 measured re¯ections
4697 independent re¯ections
2697 re¯ections with I > 2�(I)

Rint = 0.091
�max = 30�

h = 0 ! 14
k = ÿ15 ! 15
l = ÿ13 ! 13
3 standard re¯ections

every 150 re¯ections
intensity decay: 3.9%

Re®nement

Re®nement on F
R = 0.051
wR = 0.070
S = 1.08
2697 re¯ections
163 parameters

H-atom parameters not re®ned
w = 1/[�2(Fo) + 0.0025|Fo|

2]
(�/�)max = 0.008
��max = 0.58 e AÊ ÿ3

��min = ÿ0.65 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �) for (I).

Cu1� � �Cu1i 2.560 (1)
Cu1ÐO1 1.959 (3)
Cu1ÐO2i 1.947 (3)

Cu1ÐO3 1.946 (3)
Cu1ÐO4i 1.959 (3)
Cu1ÐO5 2.205 (2)
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O1ÐC1 1.251 (5)
O2ÐC1 1.261 (5)

O3ÐC6 1.253 (5)
O4ÐC6 1.253 (5)

O1ÐCu1ÐO2i 170.0 (1)
O3ÐCu1ÐO4i 169.9 (1)

O1ÐC1ÐO2 124.2 (4)
O3ÐC6ÐO4 124.5 (4)

Symmetry code: (i) 2 ÿ x; 1 ÿ y;ÿz.

Compound (II)

Crystal data

[Cu2(C6H11O2)4(C4H8O2)]
Mr = 675.81
Triclinic, P1
a = 10.080 (1) AÊ

b = 11.308 (2) AÊ

c = 8.952 (1) AÊ

� = 113.30 (1)�

� = 108.92 (1)�

 = 84.64 (1)�

V = 885.8 (2) AÊ 3

Z = 1
Dx = 1.267 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 10±15�

� = 1.246 mmÿ1

T = 298 K
Prism, blue
0.4 � 0.4 � 0.4 mm

Data collection

Rigaku AFC-7R diffractometer
�±2� scans
Absorption correction: by integra-

tion (Coppens et al., 1965)
Tmin = 0.559, Tmax = 0.665

5397 measured re¯ections
5156 independent re¯ections
3998 re¯ections with I > 2�(I)

Rint = 0.01
�max = 30�

h = ÿ14 ! 14
k = ÿ16 ! 0
l = ÿ13 ! 13
3 standard re¯ections

every 150 re¯ections
intensity decay: 2.4%

Re®nement

Re®nement on F
R = 0.041
wR = 0.075
S = 1.067
5155 re¯ections

181 parameters
H-atom parameters not re®ned
w = 1/[�2(Fo) + 0.0025|Fo|

2]
��max = 0.48 e AÊ ÿ3

��min = ÿ0.37 e AÊ ÿ3

Table 2
Selected geometric parameters (AÊ , �) for (II).

Cu1� � �Cu1i 2.553 (1)
Cu1ÐO1 1.964 (2)
Cu1ÐO2i 1.959 (2)
Cu1ÐO3 1.953 (2)
Cu1ÐO4i 1.961 (2)

Cu1ÐO5 2.198 (2)
O1ÐC1 1.260 (3)
O2ÐC1 1.266 (3)
O3ÐC7 1.257 (3)
O4ÐC7 1.263 (3)

O1ÐCu1ÐO2i 170.7 (1)
O3ÐCu1ÐO4i 170.5 (1)

O1ÐC1ÐO2 124.7 (2)
O3ÐC7ÐO4 124.6 (3)

Symmetry code: (i) 1 ÿ x;ÿy;ÿz.

The positional parameters of all the H atoms were calculated

geometrically and ®xed with U(H) = 1.2Ueq(parent atom). The

max/min ratio of the atomic displacement parameters are abnormally

large for the tert-butyl moieties in (I) and (II), which may be due to

vibrational and rotational disorder.

For both compounds, data collection: MSC/AFC Diffractometer

Control Software (Molecular Structure Corporation, 1993); cell

re®nement: MSC/AFC Diffractometer Control Software; data reduc-

tion: teXsan (Molecular Structure Corporation, 1999); program(s)

used to solve structure: SIR92 (Altomare et al., 1994); program(s)

used to re®ne structure: teXsan; software used to prepare material for

publication: teXsan.

References

Altomare, A., Cascarano, G., Giacovazzo, C., Guagliardi, A., Burla, M. C.,
Polidori, G. & Camalli, M. (1994). J. Appl. Cryst. 27, 435±436.

Coppens, P., Leiserowitz, L. & Rabinovich, D. (1965). Acta Cryst. 18, 1035±
1038.

Goto, M., Kani, Y., Tsuchimoto, M., Ohba, S., Matsushima, H. & Tokii, T.
(2000). Acta Cryst. C56, 7±11.

Molecular Structure Corporation. (1993). MSC/AFC Diffractometer Control
Software. MSC, 3200 Research Forest Drive, The Woodlands, TX 77381,
USA.

Molecular Structure Corporation. (1999). teXsan. Version 1.10. MSC, 3200
Research Forest Drive, The Woodlands, TX 77381, USA.

Muto, Y., Hirashima, N., Tokii, T., Kato, M. & Suzuki, I. (1986). Bull. Chem.
Soc. Jpn, 59, 3672±3674.

Acta Cryst. (2000). C56, e80±e81 Yoshiyuki Kani et al. � [Cu2(C5H9O2)4(C4H8O2)] and [Cu2(C6H11O2)4(C4H8O2)] e81

electronic papers


