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The CH=C-N, N°!' N22'_linked bis(porphyrin) consisting of
an N-(vinyl)octaethylporphyrin moiety and a monoprotonated
N21 N22_yinylidene-bridged meso-tetraphenylporphyrin moiety
was rearranged to the CH=C-N,N?!’ N??"linked bis(porphyrin)
consisting of an N-(vinyl)-meso-tetraphenylporphyrin moiety and
a monoprotonated N?! N22_yinylidene-bridged octaethylporphy-
rin moiety. The CH-CH-N2!,N22,N2I' N22'_|inked bis(porphy-
rin) which is a key intermediate of this rearrangement was
identified by X-ray crystallography.

Interests in the multi-electron redox system have led to the
development of a number of face-to-face porphyrins.! We have
found a convenient method using acetylene for connecting
porphyrins by making a vinylene-linkage between the pyrrole
nitrogens.>2 These CH=CH-N,N"linked bis(porphyrin)s give
stable binuclear metal complexes? and the electronic interaction
between two Cull jons is observed.3 This CH=CH-N,N'"-linkage
can be transformed to provide new face-to-face porphyrins with a
different inter-ring separation and orientation. This is demonstra-
ted by the oxidative N-C bond formation in the bis(porphyrin)
Coll complex, (CH=CH-N,N)(OEPCO'Cl)(TPPH) (1a),*
leading to (CH=C-N, N1’ N22')(OEPColICl)(TPPH)CIO, (2a)
(Scheme).5 Here, we describe the transformation of the CH=C-
N,N2I' N22'_linkage to the CH-CH-N2/,N22 N2!I' N??'_linkage
in the course of demetallation of 2a.

The CH=C-N,N?!' N?2"Jinked bis(porphyrin) Co!l complex
2a consisting of an N-(vinyl)OEPCo”Cl moiety and a
monoprotonated N?I N22_yinylidene-bridged TPP moiety was
dissolved in trifluoroacetic acid and the solution was stirred for
0.5 h at room temperature. After work-up with aqueous arnmonia
and saturated aqueous NaCl solution, the products mixture was
allowed to stand in CH;Cl; solution for 72 h and then
chromatographed on silica gel to give a metal-free bis(porphyrin)
36 in a 74% yield. The !H NMR spectrum of 3 shows two
signals at -3.46 and -5.4 ppm due to the N-H protons and a
singlet at -9.53 ppm assignable to the vinyl proton of the CH=C-
N, NZI',NZZ'—linkagc. Unexpectedly, the Co!l complex 2b’
prepared by the insertion of a Co!l jon into 3 was different from
the original Coll complex 2a. The 'H NMR spectrum of 2b
indicates that the chemical shifts due to the TPP peripheral
protons are greatly influenced by the high-spin (S = 3/2) Coll jon?
in contrast to the remarkable paramagnetic shift for the protons
due to the OEP periphery in the case of 2a.8 This is indicative of
the presence of a Co'l ion in the TPP core of 2b.

The complex 2b was identical with the CH=C-N,N2!' N22"-
linked bis(porphyrin) Coll complex which was synthesized by the
reaction of TPPCol!l(H,0),C104 with OEPH; and C;H;
followed by the two stage oxidation reactions with FeClj and then
with Cu(ClO4),*6H,0 as shown in the Scheme.?> Thus, the

complex 2b consists of an N-(vinyl)TPPCo!ICI moiety and a
monoprotonated N2/ ,N?2_vinylidene-bridged OEP moiety. This
means that the CH=C-N, N*!' N?2'linkage rearranged in the
course of demetallation of 2a. The '"H NMR analysis of the
crude product precipitated by evaporating CH3CN after 2a was
treated with 5% HClO4 aqueous solution in CH3CN for 24 h at
room temperature showed signals at -3.38 and -11.08 ppm.?
Since the singlet at -11.08 ppm is assigned to the vinyl proton,
the original CH:C—N,NZI',NZZ'-linkagc of 2a seems to be
retained under strongly acidic conditions where the OEP pyrrole
nitrogens are protonated. When a CH;Cl; solution of this crude
product was washed with 5% aqueous ammonia and then with
saturated aqueous NaCl solution, it changed to a 3 : 1 mixture of
two bis(porphyrin)s, 419 and 3. It was not possible to separate 4
from 3, because 4 changed spontaneously to 3 and this process
was promoted by chromatography on silica gel. The signal
splitting pattern in the IH NMR spectrum is consistent with the
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C,-symmetric molecular structure of 4. There is a mirror plane
passing through the C5 (and C43) and C15 (and C53) meso-
carbons and bisecting both OEP and TPP rings. The AB doublets
at -6.44 and -11.00 ppm with J,;c = 6.6 Hz is not consistent with
the CH=C-N,N2!" N?2"_linkage.

The CH-CH-N?!,N22 N2I" N22"Jinkage of 4 was determined
by the X-ray crystallographic analysis of a crystal obtained from a
product mixture of the reaction of 2a with HCIO4 as shown in
Figure 1.1 The two porphyrin planes of 4 are almost parallel
with the dihedral angle of 6.7°. The separation between the two
porphyrin planes of 4 (3.37 A) is at the limit of van der Waals
contact and it is greatly shortened from the corresponding distance
(439 A) in the CH=CH-N,N"-linked bis(porphyrin) CollZn!!
complex derived from 1a.2 As is expected from the very short
distance (3.21(2) A) between C9 of the OEP ring and C47 of the
TPP ring, the stereochemical interaction between two porphyrin
rings may be responsible for the labile nature of 4 in solution.

The demetallated bis(porphyrin) 3 is of great interest in view
of the unique redox properties of the N,N"-bridged porphyrins 12
and the ability to incorporate various metal ions into N-substituted
porphyrins, 13
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Figure 1. Molecular structure and atom-numbering scheme
for (CH-CH-N?! N*2, N*!" N*2)(OEPH)(TPPH)(CIOy), (4);

a top view (top) and a side view (bottom). Two ClO, ions
are not shown for clarity.
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