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Abstract: [3+2] condensation between modified tripyrromethane and bithiophene or bifurandiol leads to the formation
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Expanded porphyrins have lately emerged as attractive target molecules because of their potential

biomedical application in photodynamic therapy and as anion receptors.'” Synthetic efforts to date have resulted
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bridges.” Core modification by replacement of one or more pyrrolic units by other heterocycles such as furan and
thiophene leads to a new class of expanded porphyrins having unusual optical, electrochemical and magnetic
properties due to altered electronic structure.” A perusal of literature reveals only a few scattered reports on the
synthesis of core modified expanded porphyrins probably due to
heterocyclic precursors and their inherent instability relative to the pyrrolic counterpart.® Herein, we wish to

describe an easy and facile method for the synthesis of meso substituted core modified expanded porphyrins in

expected 221 macrocycle in addition to the unexpected 267 and 187 macrocycles.

We targeted the synthesis of 1a and 1b by an acid catalysed condensation between modificd tripyrrane
2a
and dithiaporphyrins by Ulman and coworkers. % This method makes use of bithiophene diol 3 instead of

y

dltormylblpyrrok which is commonly used for [3+2] or [4+2] condensations. Thus, the condensation® resulted

3
o
e
(¢
—_
g
]
a.
P"P
cr

e dependent on the nature of the Lewis acid or protic acid used and their concentration. Use of
OEt, or SnCl, as a Lewis acid resulted in the formation of all the three products and the yields were
h

dependent on the concentration of the Lewis acid used. However, in TFA or p-TsOH, exclusively 1a or 1b is

formed in moderately good yieids.” Table summarizes the conditions of the reaction along with the isolated
yields.

0040-4039/98/$19.00 © 1998 Eisevier Science Ltd. Al rights reserved.

DIT. SNNAN_AN2Q/O0YWMINS 1

I 41, OUUIUTUI I\ ZOJUVIUITL

ON



1962

The success of the cyclization depends on the effective generation of carbocation in 3 by protic or Lewis

acid. In protic acids, the sole formation of expected 1a or 1b clearly suggests protonation followed by elimi-

nation of water from 3 eeneratine a carbocation. However, the formation of 4a or 4b and § in addition to 1a or
t ater 1r 2 erating a carbocation. rowever, the formatior 1¢ D adqition to la or
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1b in presence of Lewis acids indicate partial acidolysis of 2a or 2b on the time scale of porphyrin formation
in addition to carbocation generation. It is possible that the metal on the Lewis acid coordinates to the
heteroatom of the tripyrrane triggering its slow acidolysis. The observed increase in the yields of 4a or 4b
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and § at the expense of 1a or 1b on increasing the Lewis acid concentration supports such a possibility. Evidence

Scheme
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N, atmosphere for 15 minutes foliowed by addition of BF,.OEt, (6.09 x 10" mol) and subsequent oxidation
with chloranil under reflux temperature for | hour resulted in the formation of ~2% meso-tetraphenyl porphyrin
and mono thia tetraphenyl porphyrin. (b) The gradual decrease in the absorbance of tripyrrane in CH,Cl, in the

UV-Visibie spectrum upon addition of hl"g 0]:[2 with time and suosequent TLC cmdl)’SlS (blllCa gel G, blhyl

acetate : Pet. Ether [1:9]) of the mixture indicated decrease in the concentration of tripyrrane and a new purple
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spot (R;: 0.23). It 1s pertinent to point out here that Lindsey and coworkers have recently observed the partial

acidolysis of dipyrromethanes under Lewis acid condition and have concluded that the extent of the acidolysis

denends on the nature af the meco suhetituant 8 The hio! wvielde nf
aepends on (he nature of the meso susbstituent.” [The higher yields ¢f

Table
Lewis Acid/ Isolated Yield (%)
Protic Acid Amount Taken
(Dry CH,Cl,) (mol) la(1b) 5(%)* 4a(4b)
BF, E1,0 3.05x10° 30(13) 203) a1
BF,.Et,0 6.09x10° | 7(5) 5(14) 15(3)
SnCl, 3.26x10° 35 7 3
SnCl, 4.33x10° 20 11 4
TFA 3.25x10™ 45(25) - -
TFA 9.75x16™ 35(22) - -
p-TsOH 3.78x10% 63 - -

The numbers in parantheses indicate the yields corresponding to the condensation between 2b and 3.

*§ was formed in both the condensations.

a relatively simple but efficient method in which the product distribution can be controlled by the reaction
227

conditions. Also, this synthetic method allows synthesis of both and 26T hctcrogyuhc expanded porphynns
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progress to apply this method to other expanded porphyrins containing selenophene and tellurophene and to

explore their chemistry as anion receptors.
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the crude product was purified by column chromatography ( basic alumina). The brown fraction eluted
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