
H. KANNO, Y. OMOTERA AND K. IIJIMA 151 

References 
Alcock, N. W. & Roberts, M. M. (1987). Acta Cryst. C43, 476-478. 
AI-Karaghouli, A. R., Day, R. O. & Wood, J. S. (1978). Inorg. Chem. 

17, 3702-3706. 
Baran, P., Koman, M., Valigura, D. & Mroziflski, J. (1991). J. Chem. 

Soc. Dalton Trans. pp. 1385-1390. 
Gilmore, C. J. & Brown, S. R. (1988). Acta Cryst. A44, 1018-1021. 
Johnson, C. K. (1965). ORTEP. Report ORNL-3794. Oak Ridge 

National Laboratory, Tennessee, USA. 
Korean, M., Baran, P. & Valigura, D. (1991). Acta Cryst. C47, 2529- 

2531. 
Kanno, H., Yano, T., Sato, K., Utsuno, S. & Fujita, J. (1997). Bull. 

Chem. Soc. Jpn, 70, 1085-1091. 
MacScience Co. Ltd (1989). Operation Manual of Four-circle Diffrac- 

tometer MXC. MacScience Co. Ltd, Yokohama, Japan. 
Murase, I. (1956). Nippon Kagaku Zasshi, 77, 682-685. 

Acta  Cryst. (1998). C54, 151-152 

endo-2,4-Dibromo-3a,4,7,Ta-tetrahydro-4,7- 
methanoindene-l,8-dione 8-Ethylene Acetal 

ROBERT W. GABLE, DAVID A. LOWE AND JOHN 
TSANAKTSIDIS'I 

School of Chemistry, The University of Melbourne, Parkville, 
Victoria 3052, Australia. E-mail: gable @ chemistry, unimelb. 
edu.au 

(Received 28 July 1997; accepted 29 September 1997) 

r--x o O 

r 

(1) 

HO2C ~ CO2H 

(2) 

The C4---Br2 distance is significantly shorter than 
the distance found for the other C--Br  bond; a similar 
situation is observed in 1,2,4,5,6,7,8,9-octachloro-10,10-di- 
methoxytricyclo[5.2.1.02'6]deca-4,8-diene-3-one (Galegi6 
et al., 1985), where the Csp2--C1 bonds were found to be 
shorter than the Csp3--Cl bonds. The atoms of the cyclo- 
pentene ring are coplanar, with the maximum deviation 
from the plane being 0.024 (2)A (C6), while the cyclo- 
pentane and oxolane rings have envelope conformations 
(Altona et al., 1968). The dihedral angle between the 
cyclopentene ring and the plane defined by atoms C1, 
C9, C8 and C7 is 59.07 (14) °. The bonds involving the 
apical C atom, C7---C10 and C1---C10, have lengths 
between those observed for the corresponding bonds in 
the above-mentioned Cl-substituted compound (1.573- 
1.576,~; Gale~i6 et al., 1985) and those observed for 
the corresponding bonds in similar compounds without 
halogen substitutents (1.519-1.547 A), such as diethyl 
4,7-dimethyl-5, lO-dioxo-endo-tricyclo[5.2.1.02'6 ] deca - 
3,8-diene-3,8-dicarboxylate (Smits et al., 1988) and 
1 - methyl - 3 - oxotricyclo [ 5.2.1.02,6 ] deca- 4,8 - diene - 6 - 
carboxylic acid (Watson et al., 1990). In contrast, the 
C1---C2 and C6 C7 bond lengths are at the lower 
end of the range observed for such compounds (1.562- 
1.622 ,~). 

Abstract 
In the title compound, C12Hl0Br203, the Csp2--Br bond 
is found to be shorter than the Csp3--Br bond, while 
the bonds involving the apical C atom (the methano 
bridge) have distances between those observed for the 
corresponding bonds in the chloro-substituted compound 
1,2 ,4 ,5 ,6 ,7 ,8 ,9  - octachloro - 10,10 - dimethoxytricyclo- 
[5.2.1.02'6]deca-4,8-diene-3-one [Gale~i6 et al. (1985). 
Acta Cryst. C41, 1662-1664] and those observed for 
the corresponding bonds in similar compounds without 
halogen substituents. 

Comment 
The title compound, (1), is a key precursor in the 
synthesis of cubane-l,4-dicarboxylic acid, (2). The 
preparation of (1) was first described by Eaton & Cole 
(1964) and later modified by Chapman et al. (1970). We 
report herein the X-ray structure determination of (1). 

t Current address: CSIRO Molecular Science, Private Bag 10, Clayton 
South MDC, Victoria 3169, Australia. 
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Fig. 1. ORTEPII (Johnson, 1976) drawing of (1). Displacement 
ellipsoids are drawn at the 50% probability level. H atoms have 
been given arbitrary radii (0.1 A). 
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Experimental 

Compound (1) was prepared as described by Chapman et al. 
(1970) and crystals were obtained by slow evaporation from 
toluene. 

Crystal data 

C12H10Br203 
Mr = 362.02 
Triclinic 
/'T 
a = 6.2510(11) ,~ 
b = 8.187 (2) A 
c = 11.784 (2) A, 
a = 91.43 (2) ° 
/3 = 94.74 (2) ° 
7 = 90.56 (2) ° 
V = 600.8 (2) ,~3 
Z = 2  
Dx = 2.001 Mg m -3  
Dm not measured 

Mo K s  radiation 
A = 0.71073 A, 
Cell parameters from 25 

reflections 
0 = 10.6-18.4 ° 
# = 6.739 m m - I  
T = 293 (1) K 
Needle 
0.67 x 0.28 x 0.22 mm 
Colourless 

Data collection 
Enraf-Nonius CAD-4- 

MachS diffractometer 
w120 scans 
Absorption correction: 

Gaussian integration 
(Sheldrick, 1976) 
Tmin = 0.139, Tmax = 0.299 

3518 measured reflections 
2761 independent reflections 

2232 reflections with 
I > 2cr(/) 

Rint-- 0 .014 
0max - 27.48 ° 
h = - 8  ----, 1 
k = - 1 0 - - - ,  10 
l = - 1 5  ~ 15 
3 standard reflections 

frequency: 160 min 
intensity decay: 8% 

Refinement 

Refinement on F 2 
R[F 2 > 2tr(F2)] = 0.035 
wR(F 2) = 0.088 
S = 1.073 
2760 reflections 
194 parameters 
All H atoms refined 
w = 1/[trZ(Fo 2) + (0.0504P) 2 

+ 0.1744P] 
where P = (Fo 2 + 2F2)/3 

(m/o')max - 0.001 
Apmax = 0.601 e ,~-3 
Apmin = --0.446 e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table  1. Selected geometric parameters  (A, o) 
Brl---CI 1.925 (3) C3---C4 1.320 (4) 
Br2---C4 1.872 (3) C6--C7 1.563 (4) 
CI---C9 1.499 (4) C7--C8 1.489 (4) 
CI---C2 1.547 (4) C7---C10 1.541 (4) 
C1---C10 1.552 (4) C8--C9 1.313 (4) 

C9---C1--C2 108.9 (2) C3--424---C5 112.0 (3) 
C9--C1--C10 100.2 (2) C3---C4---Br2 127.0 (2) 
C2---CI--CI0 100.2 (2) C5----C4---Br2 121.0 (2) 
C9---C1--Brl 115.2 (2) C8--C7---C10 100.1 (2) 
C2--CI--Brl 114.9 (2) C8----C7---C6 106.9 (2) 
CI0---CI--Brl 115.5 (2) CI0--C7----C6 99.5 (2) 
C4----C3---C2 112.2 (3) C7---C10--CI 92.4 (2) 

Data collection: CAD-4 Software (Enraf-Nonius, 1989). Cell 
refinement: CAD-4 Software. Program(s) used to solve struc- 
ture: SHELXS86 (Sheldrick, 1990). Program(s) used to refine 
structure: SHELXL93 (Sheldrick, 1993). Molecular graphics: 
ORTEPII (Johnson, 1976). Software used to prepare material 
for publication: SHELXL93. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: TA1186). Services for accessing these 
data are described at the back of the journal. 
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