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This Special Issue of the JPP is dedicated to Professor Roberto Paolesse of the 
University of Rome “Tor Vergata” on the occasion of his 60th birthday. Roberto start-
ed working on corroles more than 30 years ago, and has made major contributions to 
the development of the chemistry of these macrocycles and to their exploitation in the 
field of chemical sensors. Beginning with the study of alkylcorroles and their metal 
complexes, in 2001 he developed a new protocol for the synthesis of the arylcor-
roles, allowing easy access to the preparation of contracted macrocycles and to their 
subsequent functionalization. The cover picture, designed by Giulia Monti, shows the 
synthetic method he designed, thus paving the way to a more complete development 
of arylcorrole chemistry.
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pp. 603–635
The main strategies for tuning BODIPY fluorophores 
into photosensitizers
Jun Wang*, Qingbao Gong, Long Wang, Erhong Hao* and Lijuan 
Jiao*

BODIPY (Boron dipyrromethene) derivatives, as a class of well-developed, 
 versatile fluorescent dyes, have emerged as new PDT agents over the past 
 decade. This review summarizes various strategies that have been used to tune 
BODIPY fluorophores into photosensitizers and dual imaging/therapeutic 
agents.

pp. 636–645
Nucleosides as organizing agents
Nathalie Solladié*, Régis Rein, Souhaila Bouatra, Sonja Merkas, 
Chloé Sooambar, Ivo Piantanida and Mladen Žinić

In the present review, we emphasize and document common capabilites 
of  nucleosides appearing in various systems, providing new insight on the 
 pre-organizing capabilities of nucleosidic backbones. The efficiency of nucleo-
sides as preorganizing agents was investigated through the synthesis and study 
of various bis-porphyrins bearing nucleosidic linkers, as well as through investi-
gation of the conformation of linear and arborescent multi-porphyrins constructed 
on a nucleosidic backbone.
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pp. 646–661
Recent developments in dipyrrin based metal 
complexes: Self-assembled nanoarchitectures and 
materials applications
Qian Jiang, Nicolas Desbois, Shifa Wang and Claude P. Gros*

This review summarizes recent developments in dipyrrin-metal  complexes from 
the viewpoint of the improvement of luminescent ability, the  formation of supra-
molecular and coordination polymers and their  potential applications.

pp. 662–674
Synthesis, characterization, OFET, and DFT study of the 
novel ball-type metallophthalocyanines bridged with four 
diaminopyrimidine-dithiol
Fadime Molla, Ayşegül Yazıcı, Nursel Acar Selçuki*, Ahmet Altındal, 
Bekir Salih and Özer Bekaroğlu*

Three new ball-type phthalocyanines containing four 5,6-diaminopyri midine-2,4-
dithiol-bridged ligands have been synthesized; DFT and TD-DFT were performed 
to investigate geometrical parameters, electronic properties, hole  reorganization 
energies and to compare UV-vis absorption spectra. Unprecented self spin-spin 
coupling revealed by DFT in newly synthesized and characterized ball-type cobalt 
phthalocyanines. Maximum field effect mobility was observed with the compound 
2-based OFET device.

pp. 675–684
Oxygen reduction reaction catalyzed by overhanging 
carboxylic acid strapped iron porphyrins adsorbed on 
carbon nanotubes
Bernard Boitrel*, Morgane Bouget, Pradip K. Das, Stéphane 
Le Gac, Thierry Roisnel, Manel Hanana, Hélène Arcostanzo, 
Renaud Cornut, Bruno Jousselme and Stéphane Campidelli*

Hybrid catalysts composed of multi-wall carbon nanotubes (MWNTs) coated 
with iron-strapped porphyrins bearing one or two overhung carboxylic acid(s) 
show  better catalytic activity for the oxygen reduction reaction (ORR) than both 
 components do separately.

Articles

pp. 685–692
Sterically controlled and pH-dependent self-aggregation 
of synthetic zinc 3-(alkylamino)methylated chlorophyll-a 
derivatives in aqueous micellar solution
Hiroaki Watanabe, Soichi Nakamura and Hitoshi Tamiaki*

Zinc 31-methylamino-131-oxo-chlorin exclusively dimerized in an aqueous Triton 
X-100 micelle, while its 31-ethylamino analogues self-aggregated to form similarly 
large oligomers as in chlorosomes, the main light-harvesting antennas of green 
photosynthetic bacteria.
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pp. 705–711
Interaction of manganese corroles with TCNQ and related 
acceptor molecules
Benedikt Wolfram, Çağla Baş, Christian Kleeberg and Martin Bröring*

Reactions and co-crystallizations of Mn(III) and Mn(IV) corroles with TCNQ 
and  other acceptor molecules result in different donor–acceptor arrangements 
with partially transformed and axially bound acceptor molecules, or with 
stacked  structures.

pp. 712–716
Temperature effects on structure: Six-
coordinate [Fe(TPP)(1-MeIm)(CO)]
Nathan J. Silvernail and W. Robert Scheidt*

What are the changes in structure with temperature? Which 
bond distances or bond angles change with temperature? 
Or do they?

pp. 693–704
Light induced intramolecular energy and electron transfer 
events in carbazole–corrole and phenothiazine-corrole dyads
B. Shivaprasadachary, A. R. Ramya, Govind Reddy and L. Giribabu*

We designed, synthesized, and chracterized two corrole-based donor–acceptor (D–A) 
systems, Cbz-Cor and Ptz-Cor, and studied their photophysical properties. Ground 
state properties suggest that interactions exist between chromophores in both dyads. 
Excited state properties suggest that singlet–singlet energy transfer from 1Cbz* to cor-
role is the major photochemical pathway in Cbz-Cor, whereas, in the case of Ptz-Cor, 
at 410 nm excitation, emission quenching is due to photo-induced electron transfer 
(PET) from the ground state of PTZ to the excited state of the corrole macrocycle. The 
electron-transfer rates (kET) of Ptz-Cor are found in the range 0.6 × 107 to 1.24 × 108 s-1 
and are solvent dependent.

pp. 717–724
Temperature effects on structure: Five-coordinate 
(nitrosyl)(tetratolylporphinato)iron(II)
Nathan J. Silvernail, Allen G. Oliver and W. Robert Scheidt*

Disorder in the primary molecule is found at both temperatures, but 
 unexpectedly, the disorder problems are different.



pp. 750–757
p-Type and n-type conductometric behaviors of octa-
chloro-metallophthalocyanine-based hetero junctions, 
the key role of the metal
Seydou Ouedraogo*, Tahirou Coulibaly, Rita Meunier-Prest, 
Mabinty Bayo-Bangoura and Marcel Bouvet*

The electrical properties of octachloro-phthalocyanines are determined. In combi-
nation with LuPc2, they are engaged in heterojunctions used as ammonia  sensors. 
Cobalt, copper and zinc complexes exhibit dramatically different  electrical 
 behaviors. Co(Cl8Pc) is an n-type material, Cu(Cl8Pc) a p-type material and 
Zn(Cl8Pc) is an ambipolar material.

CONTENTS

J. Porphyrins Phthalocyanines 2020; 24: 603–992

pp. 725–736
Tetra-2,3-pyrazinoporphyrazines with peripherally appended 
pyridine rings. 21. Mono- and pentanuclear FeII complexes: 
Solid state and solution studies
Maria Pia Donzello*, Elena Puglisi, Claudio Ercolani*, Giulia Vozzolo, 
Jian Rong, Yuanyuan Fang and Karl M. Kadish*

The new mononuclear FeII complex [Py8TPyzPzFe] · xH2O, its pentanuclear 
 derivatives [(MCl2)4TPyzPzFe] · xH2O (M = PdII, PtII) and the bis-DABCO adducts 
[Py8TPyzPzFe(DABCO)2] · 11H2O and [(PdCl2)4TPyzPzFe(DABCO)2] · H2O were 
studied by IR and UV-vis spectroscopy. UV-vis spectra of the  mononuclear complex 
in DMSO and pyridine are indicative of aggregation  immediately after dissolution 
of the compound and of its change to the monomeric form over time. Magnetic and 
electrochemical studies on the same species provide useful information about its 
electronic structure and redox behavior.

pp. 737–749
Meso-alkynyl corroles and their cobalt(III), manganese(III) and 
gallium(III) complexes
Michael Haas, Sabrina Gonglach and Wolfgang Schöfberger*

We report the chemical synthesis and characterization of novel stable free-base, copper, 
gallium, and manganese meso-phenylethynyl-corroles. All the reported π-conjugated 
(metal) corroles exhibit significant peak broadening and extensive red shifts of UV-vis 
absorptions. The novel derivatives may find application in catalysis, dye-sensitized solar 
cells and photodynamic therapy upon suitable modification.

pp. 758–764
Visible light promoted porphyrin-based metal-organic 
adduct
Rosanna Pagano, Michela Ottolini, Fabio Marzo, Nicola Lovergine, 
Simona Bettini*, Gabriele Giancane* and Ludovico Valli

A porphyrin derivative was used to promote the formation of silver nanoparticles 
by means of the use of visible light stimulation. It was demonstrated that, by 
means of light illumination, it is possible to tune the porphyrin aggregation state. 
When the monomeric form is induced and AgNO3 is simultaneously  dissolved, it 
is possible to promote the formation of silver nanostructures using visible light.
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pp. 765–774
Corrole basicity in the excited states: Insights on structure–
property relationships
Mikalai M. Kruk*, Dmitry V. Klenitsky, Lev L. Gladkov and Wouter 
Maes*

Steady-state fluorescence measurements and quantum-chemical DFT geometry 
 optimizations are applied to extend the structure–property relationship between the 
free-base corrole macrocycle conformation and its basicity to the lowest excited 
S1 and T1 states.

pp. 794–801
Synthesis of azabenziporphyrinoids by SNAr reactions
Masataka Umetani, Takayuki Tanaka* and Atsuhiro Osuka*

Novel diazabenziporphyrins were synthesized via SNAr reaction using α,α′-
dibromotripyrrin as a precursor with phenylenediamines. Azabenzicorrole was 
 unexpectedly obtained via substitution reaction of α-bromo-α′-anilinotripyrrin. 
These compounds are practically non-aromatic, while the oxidized form of 
 diaza-para-benziporphyrin exhibits aromatic character.

pp. 775–785
Molecular self-assembly of porphyrin and BODIPY 
chromophores connected with diphenylalanine moieties
Emmanouil Nikoloudakis, Emmanouil Orphanos, Elena Agapaki, 
Vasilis Nikolaou, Asterios Charisiadis, Georgios Charalambidis, 
Anna Mitraki and Athanassios G. Coutsolelos*

A series of diphenylalanine-substituted porphyrin derivatives were synthe-
sized and their self-assembly ability was extensively studied. Various supra-
molecular nanostructures were observed depending on the solvent mixture and 
the  protecting group of the peptides. Fluorescence studies for the porphyrin- 
diphenylalanine-BODIPY derivative revealed that an efficient energy or electron 
transfer process takes place in the excited state from the BODIPY molecule to 
the porphyrin  macrocycle.

pp. 786–793
Synthesis of 1,2-dicyanoferrocene by cyanation reactions
Diana-Paola Medina, Javier Fernández-Ariza, M. Salomé Rodríguez-
Morgade* and Tomás Torres*

Two synthetic protocols for the synthesis of 1,2-dicyanoferrocene using cyanation 
 reactions are described.
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pp. 802–808
Synthesis and characterization of 5-(4-carboxy-phenyl-
spermine)-10,15,20-triphenylporphyrin
Chiara M. A. Gangemi, Rosalba Randazzo, Masimiliano Gaeta, 
Cosimo G. Fortuna, Maria E. Fragalà, Roberto Purrello* and 
Alessandro D’Urso*

Synthesis and spectroscopic characterization of mono spermine porphyrin deriva-
tive by NMR, UV-vis and fluorescence spectroscopy. Photophysical properties 
and the protonation equilibria of 5-(4-carboxyphenylspermine)10,15,20-triphe-
nylporphyrin have been investigated, showing that porphyrin does not aggre-
gate in acidic solutions, differently from that occurs as soon as the core of the 
 porphyrin is deprotonated. These aggregation processes have been detected by 
the rising of a new fluorescence band and a significant splitting of the Soret band.

pp. 809–816
Synthesis of cyclic carbonates by ruthenium(VI) bis-imido 
porphyrin/TBACl-catalyzed reaction of epoxide with CO2

Caterina Damiano, Paolo Sonzini, Daniela Intrieri and Emma Gallo*

The present paper deals with the catalytic activity of ruthenium (VI) bis-imido 
 porphyrin complex/TBACl system in promoting the carbon dioxide cycloaddition 
with epoxides yielding cyclic carbonates.

pp. 817–829
Synthesis of internally alkylated azuliporphyrins
Julian S. D. Moriones, Alissa N. Latham and Timothy D. Lash*

Internally alkylated azuliporphyrins were prepared by two different MacDonald-
type “3 + 1” routes from 2-alkylazulitripyrranes or an N-methyltripyrrane. These 
carbaporphyrinoids were isolated as dihydrochlorides and the free-base forms 
proved to be unstable. Insertion of palladium(II) into a 23-methylazulipor-
phyrin was primarily associated with loss of the internal alkyl group, although 
palladium(II) carbaporphyrin byproducts arising from ring contraction and alkyl 
group migration were also isolated and characterized.

pp. 830–839
Synthesis and QCM gas-sensing proper ties 
of 3,4-dialkoxyphenyl tosylamino-substituted 
phthalocyanines
Mika Harbeck*, Zafer Şen, Dilek D. Erbahar, Esranur Fidan 
Çelik, Gülay Gümüş and Emel Musluoğlu

Sixteen octa-substituted metallophthalocyanines carrying 3,4-dialkoxyphe-
nyl tosylamino moieties having alkyl chains of varying lengths were synthe-
sized and studied their gas sensing properties studied using nine different 
test analytes with the QCM. The influence of the metal ion center and sub-
stituent on sensor selectivity and sensitivity is discussed. The new Pcs show 
good performance as sensitive materials. The results reveal that a high diver-
sity is introduced through minute variations in the phthalocyanine structures.
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pp. 840–849
Supramolecular chirogenesis in zinc porphyrins: 
Complexation with enantiopure thiourea derivatives, 
binding studies and chirality transfer mechanism
Nele Konrad, Darya Meniailava, Irina Osadchuk, Jasper 
Adamson, Mohammed Hasan, Eric Clot, Riina Aav, Victor 
Borovkov* and Dzmitry Kananovich*

Complexation of chiral 2-aminocyclohexyl arylthioureas as guests to zinc 
 porphyrins as hosts has been studied by means of UV-vis and CD spectros-
copies and computational simulation. Coordination of chiral guests as axial 
ligands induces a moderate CD signal in the Soret region of porphyrin absorp-
tion due to asymmetric bending of the porphyrin plane, as was evidenced by 
TD-DFT calculations.

pp. 860–868
Case studies of the radical cation reactivity in meso-
aryl and octaethyl porphyrins
R. Lamare, L. Ruhlmann, R. Ruppert* and J. Weiss*

The reactivity of meso-aryl and octaethylporphyrins in their radical cat-
ion form has been investigated as an access route to discrete species on 
the way to elaborate architectures. The advantages of the chemical gen-
eration are  discussed in regard to the electrochemical access to radical 
species.

pp. 869–877
Synthesis and investigation of BODIPYs with restricted 
meso-8-aryl rotation
Guanyu Zhang, Maodie Wang, Caroline Ndung’U, Petia 
Bobadova-Parvanova*, Frank R. Fronczek, Kevin M. Smith and 
M. Graça H. Vicente*

A 1,3,5,7-tetramethyl-8-(2,4,6-triphenylphenyl)-BODIPY and its 2,6-dichloro 
derivative were synthesized and their spectroscopic properties compared 
 experimentally and computationally with those of the corresponding 8-phenyl 
and 8-mesityl derivatives. The new 2,6-dichloro-1,3,5,7-tetramethyl-8-(2,4,6-
triphenylphenyl)-BODIPY shows the highest fluorescence quantum yields in 
dichloromethane and toluene.

pp. 850–859
Zinc porphyrin-anthraquinonylimidazole supramolecular 
dyads
Federica Sabuzi, Alessia Coletti, Valeria Conte, Barbara Floris and 
Pierluca Galloni*

Zinc meso-tetraphenylporphyrin and zinc octaethylporphyrin have been coupled 
with differently substituted imidazolyl-functionalized anthraquinones. Absorption 
and emission spectroscopies demonstrated that the interaction between these  species 
occurred via imidazole coordination to zinc. Efficient photoinduced electron- transfer 
processes were observed for the synthesized dyads.
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pp. 878–886
Synthesis of metal-free tetraazaisobacteriochlorin 
and tetraazachlorin via template condensation of 
phthalogenes
Semyon V. Dudkin*, Takahiro Kawata, Svetlana A. Belova 
(Savkina), Yusuke Okada and Nagao Kobayashi*

Metal-free 4-(tert-butyl)phenyl-substituted tetraazaisobacteriochlorin (TAiBC) 
and tetraazachlorin (TAC) were synthesized by direct template condensation 
of bis(4-(tert-butyl)phenyl)fumaronitrile and tetramethylsuccinonitrile using 
indium(III) ion as a matrix, and characterized using 1H and 13C{1H} NMR, 
 UV-vis and MCD spectroscopy as well as DFT and TD-DFT calculations.

pp. 887–893
Synthesis and characterization of a reconstituted myoglobin-
chlorin e6 adduct for theranostic applications
Matteo Di Giosia, Damiano Genovese, Andrea Cantelli, Matteo Cingolani, 
Enrico Rampazzo, Giulia Strever, Marta Tavoni, Nelsi Zaccheroni, Matteo 
Calvaresi* and Luca Prodi*

We present here a process aimed, for the first time, to efficiently include a molecule of 
chlorin e6 inside the pocket of apo-myoglobin. Considering that the formation of this kind 
of adduct can confer water solubility monodispersity and biocompatibility to the included 
chromophore, this process paves the way to the production of systems of great interest for 
nanomedicine, since it can combine a strong fluorescence intensity with high-value photo-
therapeutic properties.

pp. 894–903
X-Ray structures, Mössbauer hyperfine parameters, and 
molecular orbital descriptions of the phthalocyaninato 
iron(II) azole complexes
Dustin E. Nevonen, Laura S. Ferch, Victor Y. Chernii, David E. 
Herbert, Johan van Lierop and Victor N. Nemykin*

In this report, we correlated X-ray structures, Mössbauer spectra and electronic 
structures of a set of PcFe(azole)2 complexes. Predicted by DFT calculations, 
structural and Mössbauer parameters for all compounds are in reasonable agree-
ment with the experimental data and the influence of the σ-donor and π-acceptor 
properties of the axial azoles on the electronic structure of the PcFe(azole)2 
 complexes.

pp. 904–919
Excited state electron transfer in A2 and A2B2 function-
alized zinc porphyrins carrying rigid and flexible β-pyrrole 
π-extended substituents
Michael B. Thomas, Siddhartha Kumar, Timothy Esquivel, Hong 
Wang* and Francis D’Souza*

The influence of ring flexibility of A2 and A2B2 functionalized porphyrins in the 
formation of porphyrin-fullerene donor–acceptor dyads, and their importance in 
governing excited-state electron transfer reactions is investigated using spectral, 
electrochemical, computational and transient absorption pump-probe studies.
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pp. 920–928
Tuning the morphology of mesoscopic structures of porphy-
rin macrocycles functionalized by an antimicrobial peptide
Rita Cimino, Elisa Grelloni, Gabriele Magna, Donato Monti, Manuela 
Stefanelli, Emanuela Gatto, Ernesto Placidi, Francesca Biscaglia, 
Marina Gobbo and Mariano Venanzi*

Two peptide-porphyrin conjugates differing by a single Ala vs. Phe substitution 
show different morphologies of the mesoscopic aggregates formed in methanol/ 
water  solutions. Specifically, only the Ala-substituted peptide-porphyrin conjugate was 
shown to be able to form micrometric fibrils, coating homogeneously the mica surface. 
These results pave the way for potential applications of porphyrin-peptide compounds 
in  localized photodynamic therapy and for designing solid-state stereoselective sensors.

pp. 929–937
Si-corrole-based fluoride fluorometric turn-on sensor
Ewa Jaworska, Fabrizio Caroleo, Corrado Di Natale, Krzysztof 
Maksymiuk, Roberto Paolesse and Agata Michalska*

A new type of fluoride ion optode, constituted by a highly lipophilic PVDF  porous 
 membrane modified with a liquid receptor layer containing the emission active 
 Si-corrole F-selective ionophore is presented. For the optimized composition of the 
receptor layer an increase of Si-corrole emission was observed by increasing fluoride 
ion concentration, a behavior different from most porphyrinoid-based optical sensors. 
The observed linear dependence of the Si corrole emission intensity (read at 635 nm) 
was within the range 10-5 to 10-2 M of fluoride ions.

pp. 938–946
Synthesis and studies of covalently linked BODIPY-metal 
dipyrrin conjugates
Prosenjit Isar and Mangalampalli Ravikanth*

β-meso covalently linked bis-dipyrrin ligand was treated with Pd(acac)2, Zn(OAc)2 and 
Re(CO)5Cl to synthesize the corresponding β-meso covalently linked BODIPY-metal 
dipyrrin conjugates.

pp. 947–958
Monoterpene-based metallophthalocyanines: Sustain-
able synthetic approaches and photophysical studies
Andreia C. S. Gonzalez, Liliana Damas, Rafael T. Aroso, Vanessa 
A. Tomé, Lucas D. Dias, João Pina, Rui M. B. Carrilho* and 
Mariette M. Pereira*

The efficient synthesis of monoterpene-based metallophthalocyanines using 
 non-conventional heating methods is reported. The preparation of phthalonitrile 
precursors, via ipso-nitro aromatic substitution was optimized through the use of 
ultrasound irradiation, while microwave irradiation was demonstrated to improve 
the metal template-assisted cyclotetramerization, lowering reaction times signifi-
cantly. The spectroscopic characterization and photophysical studies for all Zn(II) 
and Cu(II) complexes are also described.
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pp. 959–963
Perimeter fractal dimension analysis of corrole islands on Au(111) 
at the solid-water interface
Beatrice Bonanni*, Massimo Fanfoni, Anna Sgarlata, Fabrizio Caroleo, Roberto 
Paolesse and Claudio Goletti

A quantitative description of corrole layers is fundamental to shed light on molecular film growth 
mechanisms. In this paper we propose a morphology quantification at the nanometer scale via 
STM image analysis. In particular, we calculate the fractal dimension of the rims of the islands 
over the entire image and discuss it in the light of the allometric relationship between perimeter 
and area.

pp. 964–972
Smartphone coupled with a paper-based optode: 
Towards a selective cyanide detection
Larisa Lvova*, Giuseppe Pomarico, Federica Mandoj, Fabrizio 
Caroleo, Corrado Di Natale, Karl M. Kadish and Sara Nardis

The low-cost on-paper sensor based on 5,10,15-tritolylcorrolatocobalt(III) 
 triphenylphosphine, CoTTCorr(PPh3), was developed for cyanide detection in 
aqueous solutions. The sensor was coupled to a smartphone to record and in-
terpret the colorimetric response. The detection of cyanide was possible down 
to 0.053 mg/L, an order of magnitude lower than the WHO guideline value of 
0.5 mg/L for safe short-term exposure to cyanide in potable water.

pp. 973–984
Photodynamic activity of 2,6-diiodo-3,5-dithienylvinylene-
BODIPYs and their folate-functionalized chitosan-coated 
Pluronic® F-127 micelles on MCF-7 breast cancer cells
Nthabeleng Molupe, Balaji Babu, David O. Oluwole, Earl Prinsloo, Lizhi 
Gai, Zhen Shen, John Mack* and Tebello Nyokong

A novel 2,6-diiodo-3,5-dithienylvinylene BODIPY dye has been synthesized and 
 characterized. The dye was encapsulated with folate-chitosan capped Pluronic® F-127 
to provide a drug delivery system for photodynamic therapy (PDT). In vitro studies with 
MCF-7 breast cancer cells were carried out to evaluate their suitability for use as PDT 
agents.

pp. 985–992
Meso-tetrapyrenylporphyrins: Synthesis, structural, spectral, 
electrochemical properties and Förster energy transfer (FRET) 
studies
Tawseef Ahmad Dar, Amir Sohel Bulbul, Muniappan Sankar* and Karl M. 
Kadish*

Meso-tetrapyrenylporphyrins (1–5) were synthesized, characterized and studied for their 
spectral, electrochemical and energy transfer properties. Efficient rates of energy transfer of 
the order of 80–85% were observed, which has not previously been reported in directly linked 
meso-pyrenyl porphyrins. Through bond (TB) contribution dominates the through space (TS) 
interaction towards the overall energy transfer.


