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The various atropisomers of tetrakis(o-aminophenyl)porphyrin
have served as synthons for the creation of many biomimetic
hemes for the preparation of kinetically stable Fe dioxygen
complexes1 and for the creation of shape-selective and chiral
porphyrin oxygenation catalysts.2a These otherwise useful
synthetic approaches have two principal limitations: the separa-
tion of the desired atropisomers2b and the problem of creating
chiral faces simultaneously on both sides of the porphyrin. An
obvious solution to these problems could be attained through
the symmetric octakis(o-aminophenyl)porphyrin. In fact, two
papers describe the synthesis of this substance.3 All attempts
to reproduce this synthesis have failed; mute testimony to these
failures is the fact that no functionalized derivatives of this
octaamino porphyrin have ever been applied to biomimetic
reactions. Herein we describe an efficient synthesis of a similar
octaamino porphyrin bearing atert-butyl group in the para
position of eachmeso-phenyl substituent; we also report “double
picket fence” type derivatives of this new porphyrin which augur
well for the creation of a new family of functional heme
analogues.
Condensation of pyrrole and 2,6-dinitro- or 2,6-diaminoben-

zaldehyde did not succeed in our hands.3 We thought that a
solubility problem could explain this failure, so we decided to
use substituted alkyl, alkoxy, or alkoxycarbonyl 2,6-dinitroben-
zaldehydes. For example, we prepared 4-tert-butyl-2,6-dini-
trotoluene (1) (Chart 1) by nitration of 4-tert-butyltoluene (75%
yield).9 Bromination with NBS yielded 1-(bromomethyl)-2,6-
dinitro-4-tert-butylbenzene (2) in 90% yield. Oxidation of2
by (Py)4Co(HCrO4)210 gave aldehyde3 in 60% yield. Con-
densation of 2,6-dinitro-4-tert-butylbenzaldehyde (3) and pyrrole

in CH2Cl2 in the presence of BF3‚OEt211 at room temperature
led to a reproducible yield of 10.5% of 5,10,15,20-tetrakis(2′,6′-
dinitro-4′-tert-butylphenyl)porphyrin, H2TDNPP (4).12 In order
to scale up this reaction, we undertook the same condensation
with 12 g of aldehyde3, pyrrole (3.3 mL), and BF3‚OEt2 (6
mL) in CH2Cl2 (480 mL), which gave, after column chroma-
tography and precipitation, porphyrin4 (1.28 g, 9% yield). The
octanitro porphyrin H2TDNPP (4) was dissolved in CH2Cl2
saturated with concentrated HCl and reduced with excess
SnCl2‚2H2O at-4 °C for 8 days,6c,d,13affording 65% of 5,10,
15,20-tetrakis(2′,6′-diamino-4′-tert-butylphenyl)porphyrin, H2-
TDAPP (8). An 88% yield is obtained if the reaction is carried
out for 3 weeks at-18 °C.14 We have been able to make octa-
substituted derivatives of4. For example, treating8with excess
(R)-Mosher’s acid chloride15 resulted in the formation of the
highly soluble 5,10,15,20-tetrakis(4′-tert-butyl-2′,6′-bis((R)-R-
(trifluoromethyl)-R-methoxyphenylacetamido)phenyl)por-
phyrin (10) (45% yield). Similarly, H2TAPP (8) and (R)-R-
methoxyphenylacetyl chloride gave the soluble 5,10,15,20-
tetrakis(4′-tert-butyl-2′,6′-bis((R)-R-methoxyphenylacet-
amido)phenyl)porphyrin (11) in 45% yield.
We were pleasantly surprised to find that a single pocket

could be introduced in high yield and selectively by reaction
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of only one of the eight amino groups. For example, condensa-
tion of (S)-2-methyl-3-(acetylthio)propanoyl chloride (0.5 equiv)
with porphyrin 8 (1 equiv) yielded 5,10,15-tris(4′-tert-butyl-
2′,6′-diaminophenyl)-20-(4′′-tert-butyl-2′′-amino-6′′-((S)-(-)-2-
methyl-3-(acetylthio)propanamido)phenyl)porphyrin (12) (49%
yield). Treatment of12 with Mosher’s acid chloride resulted
in the formation of porphyrin13having seven “Mosher pickets”
and one “acetylthio picket” (50% yield).
The octa Michael acceptor (14) was prepared by condensing

acryloyl chloride with octaamino porphyrin H2TAPP (8) (25%
yield) using Collman’s congruent multiple Michael addition.16

The doubly capped macrocyclic porphyrin15 was obtained
through the reaction of cyclen with14 (55% yield). We have
named15 “barrel” porphyrin on the basis of its structural
similarity to a barrel.
In conclusion, the condensation of substituted 2,6-dinitroben-

zaldehyde and pyrrole led to a reproducible yield of octanitro
porphyrin 4, which represents a basic versatile precursor for

the synthesis of biomimetic model hemes. Once the eight nitro
groups are reduced under mild conditions, chiral acid chlorides
can be condensed on the eight amino groups in order to give a
large variety of chiral “double picket fence” porphyrins.
All of these compounds have been characterized by elemental

analyses, mass spectra,1H NMR, and UV/vis spectroscopy;
details are in the supporting information.
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