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pp. 357–363
Resonance Raman spectroscopic examination of ferro­
chelatase-induced porphyrin distortion
Ricardo Franco*, Salam Al-Karadaghi and Gloria C. Ferreira

Ferrochelatase, the last enzyme of the heme biosynthetic pathway, catalyzes 
the insertion of ferrous iron into protoporphyrin IX to give heme. Resonance 
Raman spectroscopy has been instrumental in elucidating the enzyme catalytic 
mechanism, especially by defining saddling as the major deformation of the 
porphyrin substrate induced by ferrochelatase.

pp. 364–372
Amphiphilic zinc phthalocyanine dendrimers by the 
Click Chemistry approach
Uwe Hahn and Tomás Torres*

A series of new amphiphilic and monodisperse zinc phthalocyanine dendrimers 
has been prepared in high yields by the Click Chemistry approach and the struc-
tural characterization by the NMR, MS and UV-vis techniques is provided.

pp. 350–356
Ferrochelatase: the convergence of the porphyrin biosyn­
thesis and iron transport pathways
Gregory A. Hunter, Salam Al-Karadaghi and Gloria C. Ferreira*

Ferrochelatase catalyzes the insertion of ferrous iron into protoporphyrin IX to form 
heme in nearly all living organisms. Identification of a conserved metal ion-binding 
site at the base of the active site cleft may be an important clue as to how ferroche-
latases acquire iron and catalyze desolvation during transport to the catalytic site to 
complete heme synthesis. 

Articles

pp. 338–349
Responsive porphyrinoid nanoparticles: development 
and applications
Amit Aggarwal, Meroz Qureshy, Jason Johnson, James D. 
Batteas, Charles Michael Drain and Diana Samaroo*

This perspective focuses on the development of the chemistry of porphyrinoid 
nanomaterials that can respond to changes in their environment, and applica-
tions of these systems as catalysts, sensors, photonic devices, drug delivery, and 
therapeutics.
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pp. 373–381
Conformational distortions of π-cation radical 
(β-oxo­porphyrin)copper(II) derivatives: [Cu(2,7,12-
trioxoOEHP•)][SbCl6] and [Cu(2,7-dioxoOEiBC•)]-
[SbCl6]
Ilona Turowska-Tyrk, Seong-Joo Kang and W. Robert 
Scheidt*

The preparation and characterization of two π-cation radical derivatives 
of copper β-oxo porphyrins, [Cu(2,7,12-trioxoOEHP•)]+ and [Cu(2,7-di
oxoOEiBC•)]+, is reported. Both molecules have modest distortion from 
the planarity and show monomeric units in the solid state. [Cu(2,7-dioxo
OEiBC•)]+ shows a concentration dependent near-IR band at 1410 nm.

pp. 382–390
Preparation and spectroscopic studies of silica 
nanoparticle-porphyrin hybrids held by nonco­
valent interactions
Paola Sbardella, Donato Monti*, Alessandra D’Epifanio, 
Manuela Stefanelli, Mario L. Naitana, Mariano Venanzi, 
Corrado Di Natale and Roberto Paolesse

A straightforward procedure for the preparation of amphiphilic porphyrin 
derivative-SiO2 nanoparticles hybrids is reported. The systems obtained 
give a good hint for their application in sensor and medicinal fields.

pp. 391–400
Photoinduced electron transfer in a directly linked 
meso-triphenylamine zinc porphyrin-quinone dyad
Channa A. Wijesinghe, Marja Niemi, Nikolai V. Tkachenko*, 
Navaneetha K. Subbaiyan, Melvin E. Zandler, Helge Lemmetyinen 
and Francis D’Souza*

Light induced energy and electron transfer in a newly synthesized multimodular 
donor-acceptor system composed of three triphenylamine entities at the meso po-
sitions of a zinc porphyrin macrocycle and a quinone at the fourth meso position is 
reported. The ET reaction path is found to depend upon the excitation wavelength, 
that is, when zinc porphyrin is predominantly excited, a rapid charge separation 
followed by equally fast charge recombination is observed.  However, excitation 
of the peripheral triphenylamine substituents resulted in an extremely long-lived 
charge separation state with triplet spin character via the triphenylamine triplet and 
zinc porphyrin triplet states.

pp. 401–411
Organically modified silica nanoparticles 
as drug delivery vehicles in photodynamic 
therapy
Anurag Gupta, Lalit N. Goswami, Manivannan Ethirajan, 
Joseph Missert, K.V.R. Rao, Tymish Ohulchanskyy, 
Indrajit Roy, Janet Morgan, Paras N. Prasad and 
Ravindra K. Pandey*

The overall lipophilicity, charge and size of photosensitizers make 
a significant impact in encapsulation to ORMOSIL nanoparticles.
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pp. 433–440
Palladium(0) catalyzed 2,2′-bipyrrole syntheses
Lijuan Jiao, Erhong Hao, Frank R. Fronczek, M. Graça H. Vicente 
and Kevin M. Smith*

Pd(0) catalyzed homocoupling reactions of 2-iodopyrroles at room temperature 
in the presence of water give 2,2′-bipyrroles in good yields. These 2,2′-bipyrroles 
are strongly luminous materials and have high fluorescence quantum yields.

pp. 441–448
Synthesis of gold nanocubes in aqueous solution with 
remarkable shape-selectivity
Adelaide Miranda, Eliana Malheiro, Peter Eaton, Patrícia A. 
Carvalho, Baltazar de Castro and Eulália Pereira*

Gold nanocubes with an average size length of 13 ± 2 nm, a shape selectivity 
>90%, and a very good reproducibility were prepared using a photocatalytic 
reaction with a water soluble porphyrin as the photocatalyst. Shape selectivity 
can be adjusted by changing the concentration of the photocatalyst.

pp. 421–432
Synthesis, structure and physicochemical properties of a 
saddle-distorted porphyrin with a peripheral carboxyl group
Muniappan Sankar, Tomoya Ishizuka, Zeqing Wang, Tingli Ma, Motoo 
Shiro and Takahiko Kojima*

A saddle-distorted porphyrin bearing a carboxyl group as a hydrogen-bonding site at 
the peripheral position was synthesized and structurally characterized by X-ray crystal-
lography. The porphyrin formed a nanochannel structure based on the curvature of the 
porphyrin core and the relative spatial arrangement between the channels was regulated 
by the formation of interchannel hydrogen bonds. We also report its self-assembly in 
solution and its application to a dye-sensitized solar cell.

pp. 412–420
Efficient synthesis and reactions of 1,2-dipyrrolyl
ethynes
Hillary K. Tanui, Erhong Hao, Moses I. Ihachi, Frank R. Fronczek, 
Kevin M. Smith and M. Graça H. Vicente*

A series of 1,2-dipyrrolylethynes has been efficiently synthesized using an im-
proved one-pot double Sonagashira coupling from trimethylsilylethyne and vari-
ous 2-iodopyrroles. The resulting dipyrrolylethynes were further transformed 
into novel indolyl-, ethenyl- and carboranyl-dipyrroles using the Larock indole 
synthesis, stereoselective catalytic hydrogenation, or reaction with B10H14.
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pp. 449–458
Evolution of dendritic nanosheets into durable holey 
sheets: a lattice gas simulation study
Sivakumar R. Challa, Yujiang Song, John A. Shelnutt, James E. 
Miller and Frank van Swol*

Morphological evolution due to thermal ripening of a thin dendritic Pt nanosheet 
is modeled using Monte Carlo lattice gas simulations. A narrow range of com-
bination of sheet thickness and pore size was found to be crucial for stability of 
model nanostructures, explaining the durability of the holey structure of the Pt 
nanosheet.

CONTENTS

pp. 459–466
Aggregation of sulfonated free-base phthalocyanine on 
gold as a function of solution pH
Krista R.A. Nishida, Bryan C. Wiggins, K.W. Hipps and Ursula 
Mazur*

Aggregates of tetrakis(4-sulfonatophenyl)phthalocyanine were deposited on 
Au(111) from solutions of varying pH. The resulting surface species were stu
died by scanning tunneling microscopy (STM) under ambient and ultra high 
vacuum conditions. The pH of the solution from which the TSPc is deposited has 
profound effects on the adsorbed structures. 

pp. 467–479
Electrochemistry, spectroelectrochemistry and cata
lytic activity of biscobalt bisporphyrin dyads towards 
dioxygen reduction
Ping Chen, Hoyi Lau, Benoit Habermeyer, Claude P. Gros, Jean-
Michel Barbe* and Karl M. Kadish*

Three carbazole biscobalt bisporphyrin tweezers with and without a third coor-
dinated Cu(II) ion on the bridge were synthesized and characterized as to their 
electrochemistry, spectroelectrochemistry and ligand binding properties in non-
aqueous media. The compounds were also examined as catalysts for the electro-
reduction of O2 at an electrode surface in 1.0 M HClO4.
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