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X-Ray analysis of trans-1,2-bis{meso-[nickel(I)octaethylporphyrinyl] Jethene has
revealed that the compound has nonplahar structure and the nickel-coordination planes
of porphyrin rings are close to perpendicular (72.5°) to the plane of the central double
bond. Both porphyrin rings have saddle-shaped structure due to the steric repulsion

between ethyl substituents.

Highly crowded olefins have been attracted attention from several points of view and various crowded
stilbenes have been prepared.1'3) When bulky groups are introduced in 1,2-diarylethene, aryl groups rotate
around the single bond between the aryl and ethylene groups to avoid steric congestion. The dihedral angle
between the planes of aryl groups and the central double bond reaches to 90° in highly crowded cis-
compound.3) On the other hand, trans-diarylethene is affected by less steric strain and the relief of the steric
congestion is achieved by the rotation of aryl groups with smaller angle.4) Here we report the molecular
structure of the title éompound 1a having bulky nickel(Il)-octaethylporphyrin groups; large steric strain is
anticipated for a planar conformation.

Free base trans-isomer 1b was prepared, as previously reported,3) by heating of 1,2-bis(meso-

octaethylporphyrinyl)ethane in acetic acid at 70 °C. Metallation of 1b was carried out by treatment with nickel
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acetate in DMF at 105-110 °C. A single crystal of 1a6) suitable for X-ray analysis’) was obtained by
recrystallization from CHCI3 - MeOH.

la: M =Ni
1b: M=H)

The ORTEP drawing (Fig. 1) clearly illustrates that the two porphyrin rings, correlated by a center of
symmetry, are not coplanar but are arranged parallel with each other. The two carbon and two hydrogen atoms
which constitute the central double bond are in a plane with the maximum deviation of 0.07 A and the dihedral
angle between the plane and the least-squares plane of four nitrogen atoms in nickel-coordination plane is
72.5° (Fig. 2). As far as our knowledge is concerned, this value is the largest comparedeith those of trans-
1,2-diarylethenes reported so far.8) The deviation of the dihedral angle from the complete orthogonality may
be due to avoidance of the short contact between the ethyl groups which are located around the double bond.
The large steric repulsion in the planar conformation is relieved by rotation in a conrotatory fashion around the
meso-porphyrinyl-ethylene single bonds. Similar steric relief is observed for trans-1,2-di(10-bromo-9-
anthryl)ethene,9) but the dihedral angle between the anthracene rings and the central double bond remains

smaller (60.7°).

Fig. 1. ORTEP drawing of 1a. | Fig. 2 Line bond drawing of 1a perpendicular
to the central double bond.
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The perpendicular distance between the two nickel-coordination planes is 4.27 A, which is shorter by 0.3
A than that of the related compound,10) where the ethylene spacer in 1a is replaced by an ethane linkage. The
corresponding bond distances and angles of the two porphyrin rings in la are similar to those of
nickel(IDoctaethylporphyrin (NiOEP).11-13) The macrorings of 1a are not planar, but are saddle-shaped with
pseudo S4 axis at the center of the rings (Fig. 3, Table 1). The ruffled structure is quite similar to the
tetragonal crystal form of NiOEP, but the averaged dihedral angle of the adjacent pyrrole rings are smaller
(26.8°) compared with that of NiOEP (32.8°).11) The distance of the central double bond is unusually short

(1.29 A) compared with the usual olefins. Probably dynamical disorder is responsible for the shortening, since

the same behavior is often seen in stilbene derivatives.4)

Fig. 3. Saddle-shaped structure of porphyrin rings.

Table 1. Dihedral Angles between Least-squares Planes
b)

Plane 1 Plane 2 Plane 3 Plane 4

a
m? 16 165 +14.5° 165

a) least-squares plane formed by nickel and four nitrogens.
b) least-squares plane formed by N-C-C-C-N moieties.

Reflecting unique structure, 1a shows different behavior in electronic spectra from that of usual trans-
diarylethenes. Thus, the Soret band of 1a appears as doublet at 405 and 417 nm in CHCI3 in consequence of
the exciton coupling between the two transition dipoles of the porphyrin chromophores in the molecule. Since
this kind of splitting is observedl4) in non-conjugated diporphyrin chromophores rigidly linked in a molecule,
the spectra indicate that 1a has the same rigid structure in a solution as seen in Figs. 1 - 3.
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