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Crystal Structure of the Nickel Complex of 2,3,7,8,12,13,17,18-Octaethyl-
1,19(21H,24H)-bilindione (Octaethylbilatriene-abc)

By JoseErH V. BONFIGLIO, RAYMOND BoNNETT, MicHAEL B. HUurRsTHOUSE, and K. M. ABpuL MALIK
(Chemistry Department, Queen Mary College, Mile End Road, London E1 4NS)

Summary The preparation and X-ray structure determin-
ation of a metal complex of a bile pigment model com-
pound are reported; the nickel complex of octaethylbil-
atriene-abc takes up a helical conformation, with the four
nitrogen ligands deviating significantly from a square-
planar arrangement.

IN recent years the chemistry of porphyrins and metallo-
porphyrins has been considerably illuminated by investig-

ations on appropriate model compounds, particularly
octaethylporphyrin. Interest in the linear tetrapyrrole
series merits a similar reawakening, not least because of the
biological importance of such compounds in haem catabol-
ism, photosynthesis, and photoperiodism. As with the
porphyrins the natural examples have a complex substitu-
tion pattern which hampers studies on the fundamental
reactivity of the heterocyclicsystem. We consider octaethyl-
bilatriene-abc [1, also called 2,3,7,8,12,13,17,18-octaethyl-
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1,19(21H,24H)bilindione]* to be a valuable model here, and
report the preparation and X-ray structure analysis of the
nickel complex (2) of this compound. This appears to be
the first structural analysis of a metallobilin-1,19-dione:
Fuhrhop and his colleagues? have recently reported structure
analyses of zinc complexes of a related 19-formylbilin-1-one.

FI1GURE.

Nickel complex (2) of octaethylbilin-1,19,dione.

Treatment of (1) with nickel acetate tetrahydrate in
ethanol gave dark green crystals of the nickel complex from
chloroform—cyclohexane which analysed for CzH,N,NiO,
(or CuHNyNiO,) 7.e. a 1:1 complex without additional
ligands. Spectroscopic data: m/e 610-284 (C,;H,,N,*®NiO,
requires 610-282); Apmax (CHCl,) 300 (e 21,000), 261 (25,600),
435 (22,100), 600 (4800; platean 570—620 nm), and 773
(7700) nm. Crystal data: monoclinic, a = 14-812, b =
18-743, ¢ = 12956 A; B = 118-02°; U = 3175 A3; F(000)
= 1292; space group C2/c; Z = 4; Do = 1:28 g cm™3; Dy,
= 129 g cm™3; u(Mo-K,) = 6-5 cm™*.  The intensities of
1486 independent reflections, in the range 1-5 <C 6 <20°,
were measured on a Nonius CAD4 diffractometer using
Mo-K, radiation. Of these only 686 reflections obeyed the
conditions | Fy| > 30| F,| and were used in the subsequent
solution by Patterson and Fourier methods. Least-squares
refinement has given R = 0-053, and the resulting molecular
structure is shown in the Figure.}
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The molecule possesses a two-fold axis of symmetry
through Ni and C(10). It has a helical shape, with the two
ends of the helix in close proximity [O(1)-O(19) ca. 3 A].
The average Ni-N distance (1-886 A) is, as expected, slightly
shorter than the corresponding values in nickel octaethyl-
porphyrin in either its triclinic® (planar conformation,
1-96 A) or tetragonal® (ruffled conformation, 193 A) forms.
To accommodate the repulsive interactions of the terminal
oxygen atoms, the co-ordination geometry about nickel is
a severely distorted square plane. Deviations of the nickel
and four nitrogen atoms from their mean plane are Ni, 0;
N(22), N(23), +0-292; and N(21), N(24), +0-296 A. The
individual pyrrole rings are essentially planar. Rings B and
¢ are inclined at 17-2°, and rings A and D at 29-8°, to the

(2)

mean plane of the four nitrogen atoms. Because of the
space group symmetry the unit cell is required to contain
equal numbers of the enantiomeric forms (i.e. right and
left hand helices) of the compound. It seems likely that
this type of compound could be resolved and, if so, the
enantiomers would be expected to show marked chiroptical
effects.

The paramagnetism® of this complex (gy 1-980, g, 2-011
at 77 K) and the absence of gegenions lead us to regard it in
terms of canonical forms such as Ni!! (free base — 3H*
— €)%~ <— NillI (free base — 3H¥)%~, a view which will be
considered in detail in the full paper.
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+ The atomic co-ordinates for this work are available on request from the Director of the Cambridge Crystallographic Data Centre,
University Chemical Laboratory, Lensfield Rd, Cambridge, CB2 1IEW. Any request should be accompanied by the full literature
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