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Construction of structurally well-defined, highly ordered supra- Scheme 1 @
molecular systems containing porphyrinoid units is of great inter-
est in relation to the light-harvesting system in photosynthesid A
application to material chemist®yMost investigations on porphyrin o (N N neu
assemblies toward construction of the artificial light-harvesting oMe ANV,
system have been focused on the connection of porphyrin units e,
with strong bonds such as covalémtgordinatior? and hydrogeh f Lo\ T hre%
bonds forming oligomeric or polymeric porphyrin molecules, be- ™ N &

cause the intermolecular interactions suchrast stacking, van o Foe SIIZN i g

der Waals, and hydrophobic interactions are thought to be too weak TR Mo s

to maintain the supramolecular motif even under slightly different Et

conditions, although many porphyrins are known to exist as dimeric ome /N g Bu
couples by ther—zx stacking in crystal§.During the course of our /7

investigation on the preparation of a series of diporphyrins fused / Tipe% &
with acene unit$,we found a unique trimerig—a stacking assem- HNZ OMe T ou

anti-1 anti-3-Zn

a2 Reagents and conditions: (i) TFA, CHCEn(OAc)-2H,O, CHCE;
(i) TFA, PhCI; Zn(OAc)-2H,0, PhCI; (iii) TFA.

bly of a diporphyrin intermediate. In this paper, we will show the
structure of the diporphyrin intermediates and their conversion to
diporphyrins fused with an anthracene derivative.

Diporphyrins were prepared starting from the known 5,8-dihydro- Scheme 2. Thermal Behavior of Diporphyrins 3-Zn in a Solid

5,8-ethanonaphthoquindheia dipyrrolesl. Porphyrin synthesis syn-3Zn anti-3-Zn
of reverse [3-1] protoco? was applied to the preparation of 240-310°C 1804@%
diporphyrin intermediate8, and syn3-Zn and anti-3-Zn were CHp=CH,

obtained in respective yields of 7.6% and 18% (Scheme 1). Con-
version ofsyn3-Zn to free bassyn3-H, was achieved by treatment
with TFA in 81% yield.

The thermal behavior of diporphyrin intermediat8s was
examined by DSC and TG-GCMS at a rate ofT@min. Insyn
3-Zn, extrusion of one ethylene molecule was observed from 240 CHy=CH, V_/i oroas0c o
to 310°C, and another ethylene molecule came off in the range

CHs

280-350°C. In the latter conversion, methane angHg species nBuy_ Ve o Me, _Bu
(cyclopropane or propene) were simultaneously generated. The total Et Et
amounts of these gases generated from one moleciggned-Zn Et O‘O Et
were 1.89 (ethylene), 0.96 (methane), and 0.38H(C The latter o)

species can be formed by the disproportiondfiohmethyl radicals nBu  Me 5Zn Me  n-Bu

to methane and a methylene carbene followed by cyclopropanationiyat the obtained product was quinoB&n ! Similar but rather
of the carbene with ethylene, or by addition of a methyl radical to |o\er thermal conversions were observed syn3-H, (240-
ethylene followed by hydrogen abstraction with the methyl radical. 290°c and 266-330°C).

To examine the conversions, we checked the remaining material Contrary to the behavior in the solidyn3-Zn was converted
(Scheme 2). When the red crystals syin3-Zn were heated at g 4.7 at 200°C for 1 h in diphenyl ether, and the#Zn com-
270°Cfor 1 h under vacuum in a glass tube oven, a green solid of pjetely changed t6-Zn at 260°C for 1 h. The thermal solid-state
porphyrin-naphthoporphyrin diaéZn was quantitatively obtained.  conyersions ofinti-3-Zn to 4-Zn occurred in a temperature range
Further heating of the solid at 34C in 1.5 h caused the next (180-230°C) similar to that of the decomposition sfn3-Zn in
conversion, giving a black solid. The solubility of the black solid  i4e solution.

was very poor, and the solid was only sluggishly soluble in hot  The remarkably different behavior ofyn and anti-3-Zn
pyridine. Spectroscopic analyses of the pyridine extract revealed prompted us to perform X-ray analyses. Single crystalsyof3-
Zn suitable for the X-ray analysis were easily obtained when a solu-

JINCS. tion of syn3-Zn in CH,Cl/PhCI (2/1) was placed in a jar containing
§ Department of Chemistry, Ehime University. MeOH for a few days, and the structures were successfully solved
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