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Stereochemistry of a Friedel-Crafts Intermediate: Crystal Structure
of Benzoyl Chloride-Aluminium Chloride

By S. E. RasmusseEx and N. C. BrocH

(Department of Inorganic Chemistry, University of Aavkus, Aavhus C, Denmark)

FREIDEL-CrAFTS and related reactions have
recently been extensively reviewed.! Many inter-
mediates have been suggested in various reactions
and several have been isolated.

Acyl halides react with anhydrous aluminium
chlorides in many organic solvents, forming stable
addition compounds. The benzoyl chloride-alum-
inium chloride complex was prepared from
carefully purified reagents, using carbon disulphide
as the reaction medium. Pure white crystals were
obtained. They are monoclinic, with space group

P2,/m, and a = 880, b = 7-82, ¢ = 949 A,
B = 104°3, z = 2.

Intensities were measured by using an auto-
matic diffractometer of the Arndt-Phillips design.?

A three-dimensional X-ray structural analysis of
the complex has been carried out using conven-
tional Patterson techniques. Five cycles of
diagonal matrix least-squares refinement of posi-
tional and isotropic thermal parameters and four
cycles of refinement using anisotropic thermal
parameters and a block diagonal matrix programme
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have led to a discrepancy index, R, of 8-69, for
950 mnon-zero reflexions. A difference Fourier
synthesis revealed the positions of the hydrogen
atoms.

The crystal contains molecules of composition
CeH;COCLAICl;. The molecule has symmetry m
with sixteen atoms in the symmetry plane and one
chlorine atom above and one below the molecular
plane. The figure shows the molecule projected
on the symmetry plane. The benzoyl chloride
molecule is co-ordinated with an AICl, group via
the oxygen atom. The Al-Cl distances are close
to the short Al-Cl distances in Al,Clg.® The Al-O
bond is remarkably short: 1-84 A.

The co-ordination around aluminium is essen-
tially tetrahedral. The bond lengths and angles of
the benzoyl chloride group are close to the expected
values for the free molecule.

A large number of carbonyl compounds react
with aluminium chloride. We suggest that, in
general, acyl halides and ketones form aluminium-
co-ordination compounds with structures which
are closely related to the structure reported here.
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