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Programma Scientifico 

Divisione di Chimica Teorica e Computazionale 

Luned³ 11 Settembre 2017 

Sala Puccini 

Sessione DCTC 

Chairperson: Mauro Stener 

9.00 ï 9.40 

TEO KN01: Massimiliano Aschi 

Toward a Computational Modelling of Charge-Transfer Reactions in Condensed Phase: 

from Ultrafast Photo-Induced to Slow Thermal Processes 

9.40 ï 10.00 

TEO OR01: Cristina Puzzarini, Alessio Melli, Nicola Tasinato, Julien Bloino, Vincenzo 

Barone  

Astrochemistry: A Computational Spectroscopyôs View 

10.00 ï 10.20 
TEO OR02: Alessandro Landi, Raffaele Borrelli, Andrea Peluso 

Modeling Charge Transport in Organic Materials 

10.20 ï 10.40 

TEO OR03: Umberto Raucci, Nadia Rega 

Ab Initio Molecular Dynamics to Simulate Excited State Proton Transfer to Solvent: the 

Strange Case of a Super Photoacid in Water and Methanol Solutions 

10.40 ï 11.10 Coffee Break 

Sessione DCTC 

Chairperson: Maria Cristina Menziani 

11.10 ï 11.30 
TEO OR04: Silvio Pipolo, Roberto Cammi, Stefano Corni 

Real-Time Coupling between Molecules and a Continuum Environment 

11.30 ï 11.50 

TEO OR05: Oscar Baseggio, Mauro Stener, Giovanna Fronzoni, Daniele Toffoli, 

Alessandro Fortunelli, Stan van Gisbergen, Erik van Lenthe 

A New Efficient Time Dependent Density Functional Algorithm for Large Systems: 

Theoretical Study and Applications to Plasmonic Systems 

11.50 ï 12.10 

TEO OR06: M. Gabriella Chiariello, Nadia Rega 

Exploring Nuclear Photorelaxation and Photoreactivity by Excited State Ab-Initio 

Dynamics and Time Resolved Vibrational Analysis 

12.10 ï 12.30 

TEO OR07: Alessandra Serva, Valentina Migliorati, Francesco Sessa, Paola DôAngelo 

Lanthanoid(III ) Ions: Transferable Lennard-Jones and Buckingham Pair Potentials from 

Aqueous to Complex Media 

12.30 ï 12.50 

TEO OR08: Marco Fusè, Julien Bloino, Franco Egidi, Alberto Baiardi, Vincenzo Barone 

Unraveling Chiral Properties of Metal Complexes Through Computational Vibrational 

Spectroscopy 

12.50 ï 13.10 
TEO OR09: Francesco Tavanti, Erika Ferrari, Alfonso Pedone Maria Cristina Menziani 

Computational Study of Curcumin-derivatives for Alzheimerôs Disease Treatment 

 

13.10 - 14.00 Intervallo Pranzo  

 

Sala Paestum B 

14:00 ï 15:00 Sessione Poster 1 (TEO PO01 ï TEO PO11) 

 

Sala Puccini 

Sessione DCTC 

Chairperson: Carlo Adamo 

15.00 ï 15.40 
TEO KN02: Giuseppe B. Suffritti, Pierfranco Demontis 

Reverse Mössbauer Effect as a Source of ñHotò Protons in Hydrogen Absorbing Metals 
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TEO OR10: Eduardo Schiavo, Ana B. Muñoz-García, Michele Pavone 

First-Principles Design of P-Type Semiconductor Oxides as Alternative to NiO in P-Type 

Dye-Sensitized Solar Cells 

16.00 ï 16.20 

TEO OR11: Marco Dalla Tiezza, Laura Orian 

Toward a Rational Design of Half-Sandwich Group 9 Catalysts for [2+2+2] Alkynes 

Cycloadditions 
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TEO OR12: Stefano Piotto, Anna Montano, Simona Concilio, Lucia Sessa, Pio Iannelli, 

Barbara Panunzi, Rosita Diana 

Ramachandran Energy Approach for Protein Folding 

16.40 ï 17.10 Coffee Break 

Sessione DCTC 

Chairperson: Cristina Puzzarini 

17.10 ï 17.30 

TEO PZ01: Julien Bloino 

Accurate Spectra of Medium-Large Molecules: Recent Developments and New 

Challenges 

17.30 ï 17.50 

TEO PZ02: Alfonso Pedone 

From First-Principle Chemical Shift and EFG Tensors Calculations to Solid-State 1D 

and 2D NMR Spectra Simulations of Complex Systems 

17.50 ï 18.10 

TEO PZ03: Franco Egidi 

Development of Theoretical and Computational Models for the Calculation of 

Spectroscopic Properties of Molecules in the Gas Phase and in Solution 

18.10 ï 18.20 
TEO PZ04: Greta Donati, Alessio Petrone, Nadia Rega 

Wavelet Analysis for Non-Equilibrium Processes in Chemistry 

18.20 ï 18.25 
TEO PZ05: Marco Mendolicchio, Nicola Tasinato, Vincenzo Barone 

New Models and Computational Strategies for Molecular Structure Prediction 

Sala Puccini 

18.30 ï 20.00 Assemblea dei Soci della Divisione di Chimica Teorica e Computazionale 

 

 

Marted³ 12 Settembre 2017 

Sala Puccini 

Sessione congiunta DCTC-INO 

Chairperson: Gianluca Ciancaleoni 

9.00 ï 9.40 

TEO/INO KN01: Bartolomeo Civalleri 

Ab Initio Modeling of Metal-Organic Frameworks: from Gas Adsorption to Stimuli 

Responsive Properties 

9.40 ï 10.00 

TEO/INO OR01: Ana B. Muñoz-García, Michele Pavone  

Computational Design of Sr2Fe1.5Mo0.5O6īȹ (SFMO)-based Bifunctional Electrodes for 

Proton-Conducting Solid Oxide Electrochemical Cells  

10.00 ï 10.20 

TEO/INO OR02: Cutini Michele, Marta Corno, Piero Ugliengo 

Insight from DFT Simulations on the Collagen/Hydroxyapatite Interface: a Simple Model 

Based on the Poly-Proline Polymer 

10.20 ï 10.40 
TEO/INO OR03: Laura Falivene, Sergey Kozlov, Luigi Cavallo 

A DFT Rationalization of a Two Metals Strategy to Tune Selectivity in Catalysis 

10.40 ï 11.10 Coffee Break 

Sessione congiunta DCTC-INO 

Chairperson: Emilia Sicilia 

11.20 ï 12.00 
TEO/INO KN02: Iogann Tolbatov, Cecilia Coletti, Alessandro Marrone, Nazzareno Re 

Insight into the Electrochemical Reduction Mechanism of Pt(IV) Anticancer Complexes 

12.00 ï 12.20 
TEO/INO OR04: Tiziana Marino, Mario Prejano, Paolo Piazzetta, Nino Russo 

The Role of Metal Substitution in the Metallo-Enzymes: a Theoretical Point of View 
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12.20 ï 12.40 

TEO/INO OR05: Gianluca Ciancaleoni, Niccolò Bartalucci, Leonardo Belpassi, Fabio 

Marchetti 

Back-Donation in d0 Metal Complexes: Does it Exist? The case of Nb(V) 

12.40 ï 13.00 

TEO/INO OR06: Gloria Mazzone, Claudia Regina, Nino Russo 

Combination of Porphyrin and Ruthenium-arene Moieties for a Dual Anticancer 

Function. A Theoretical Investigation 

13.00 - 14.00 Intervallo Pranzo  

 

 

Mercoled³ 13 Settembre 

Sala Puccini 

Sessione congiunta DCTC-FIS 

Chairperson: Michele Pavone 

15.00 ï 15.40 
TEO/FIS KN01: Chiara Cappelli 

A Fully Polarizable Embedding Model for Molecular Spectroscopy of Aqueous Solutions 

15.40 ï 16.00 
TEO/FIS OR01: Roberto Dovesi, Simone Salustro, Francesco Gentile, Yves Noel 

Hydrogen defects in Diamond. A quantum mechanical approach 

16.00 ï 16.15 

TEO/FIS OR02: Lorenzo Zamirri, Marta Corno, Albert Rimola, Piero Ugliengo 

Forsterite Surfaces as Models of Interstellar Core Dust Grains: Computational Study of 

Carbon Monoxide Adsorption 

16.15 ï 16.30 

TEO/FIS OR03: Mattia Melosso, Claudio Degli Esposti, Luca Dore, Cristina Puzzarini, 

Lorenzo Spada  

Prebiotic Molecules in Interstellar Space: Aminoacetonitrile and  

C-Cyanomethanimine 

16.30 ï 17.00 Coffee Break 

Sessione congiunta DCTC-FIS 

Chairperson: Ludovico Valli  

17.00 ï 17.15 

TEO/FIS OR04: M. Vincenzo La Rocca, Lorella Izzo, Simona Losio, Massimo Mella 

Should we Introduce Pre-Equilibria into Markov Models for Homogeneously Catalyzed 

Copolymerization?  

17.15 ï 17.30 
TEO/FIS OR05: Francesco Di Maiolo, Carlotta Pieroni, Anna Painelli 

Intermolecular Energy Transfer in Real Time 

17.30 ï 17.50 
TEO/FIS OR06: Enrico Bodo, Andrea Le Donne 

Proton Mobility in Protic Ionic Liquids: New Results from Theoretical Calculations 

17.50 ï 18.10 

TEO/FIS OR07: Nicola Tasinato, Lorenzo Spada, Cristina Puzzarini, Vincenzo Barone 

Computational Tools for the Interpretation of Rotational Spectra within the Virtual 

Multifrequency Spectrometer 

18.10 ï 18.25 

TEO/FIS OR08: Alessandro Mariani, Ruggero Caminiti, Lorenzo Gontrani  

A Spotlight on The Complex Hierarchical Structure of Some Ionic Liquid-Molecular 

Liquid Binary Mixtures 

18.25 ï 18.40 
TEO/FIS OR09: Olga Russina, Ruggero Caminiti 

Fluorous Mesoscopic Domains in Room Temperature Ionic Liquids 

18.40 ï 18.55 

TEO/FIS OR10: Ettore Fois, Rossella Arletti, Lara Gigli, Giovanna Vezzalini, Simona 

Quartieri, Gloria Tabacchi 

Supramolecular Organization of WaterïEthanol Solution in Ferrierite under Pressure 
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Premi alla ricerca 

 
Premio Roetti 

Dott. Julien Bloino, Consiglio Nazionale delle Ricerche, Istituto di Chimica dei Composti 
OrganoMetallici 

 

Premio Roetti 

Prof. Alfonso Pedone, Università degli Studi di Modena e Reggio Emilia 

 

Premio Scrocco 

Dott. Franco Egidi, Scuola Normale Superiore di Pisa 

 

Premio del Re 

Dott.ssa Greta Donati, Università degli Studi di Napoli "Federico II" 

 

Premio Nordio 

Dott. Marco Mendolicchio, Scuola Normale Superiore di Pisa 
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Premio Roetti 

Accurate Spectra of Medium-Large Molecules: Recent Developments and New 

Challenges 

Julien Bloinoa 

aConsiglio Nazionale delle Ricerche, Istituto di Chimica dei Composti OrganoMetallici (ICCOM-CNR), 

UOS di Pisa, Via G. Moruzzi 1, 56124 Pisa, Italy; 

e-mail: julien.bloino@pi.iccom.cnr.it 

Computational spectroscopy is nowadays routinely used as a predictive and interpretative tool to 

complement and support experimental results, providing insights of the underlying elementary 

phenomena responsible for the overall band-shape. However, its reliability is strongly correlated to 

the underlying models, which affect the level of accuracy of the calculated results. This aspect can be 

especially critical in some fields of applications like chiropticalanalysis or astrochemistry for 

instance. Such considerations emphasize the need of carefully setting up computational protocols, in 

particular by selecting the most appropriate level of theory available. For medium-to-large molecular 

systems with possible environmental effects, a trade-off is indeed necessary between accuracy and 

feasibility, and several strategies can be devised, with suitability varying depending on the cases. 

To facilitate the setup of the most efficient and reliable route for the simulation of accurate spectra, 

we have been developing a versatile and modular platform, called virtual spectrometer.(1) A primary 

objective in its design has been its simplicity of use and its computational efficiency. The 

spectrometer has currently two major modules. The first one (2,3) aims at simulating vibrational 

spectra beyond the harmonic approximation, using second-order perturbation level of theory (VPT2) 

to compute both transition energies and intensities. The second module (4,5) adds vibrational 

contributions to electronic spectra. 

In this presentation, I will describe some key features of the virtual spectrometer and discuss the 

theoretical frameworks used for the simulation of anharmonic vibrational and vibronic spectra. The 

simplicity of use of the tool is strongly conditioned by its capability to identify and possibly overcome 

the shortcomings in the approximations adopted by the basic models on which it relies. The potential 

impact of such issues, like resonances in VPT2 calculations or molecular deformations and mode 

mixing upon electronic transition, and strategies to ensure the reliability and accuracy of the results 

will be discussed. Those aspects, as well as current projects, will be illustrated with different case 

studies. 
 

References: 1. J. Bloino et al., Int. J. Quantum Chem. 116, 1543 (2016). 2. J. Bloino et al., J. Chem. Phys. 136, 124108 

(2012). 3. J. Bloino et al., J. Phys. Chem. A 119, 11862 (2015). 4. J. Bloino et al., J. Chem. Theory Comput. 6, 1256 

(2010). 5A. Baiardi et al., J. Chem. TheoryComput. 9, 4097 (2013). 
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Premio Roetti 

From First-Principle Chemical Shift and EFG Tensors Calculations to Solid-State 1D 

and 2D NMR Spectra Simulations of Complex Systems. 

Alfonso Pedonea 

aDepartment of Chemical and Geological Sciences, University of Modena and Reggio Emilia, via G. Campi 

103, 41058, Modena 

In the last decades, NMR spectroscopy has arisen as one of the most powerful techniques to probe 

the atomic level structure of polycrystalline or disordered systems for which XRD techniques can 

provide only an average vision of the structure. 

Although, several high-resolution 1D and 2D NMR experiments have been devised for the solid state 

such as Magic Angle Spinning (MAS), Variable Angle Spinning (VAS), Dynamic Angle Spinning 

(DAS) and Multi-Quantum MAS (MQMAS), their interpretation remains difficult in most cases. This 

is often because in disordered systems the continuous distribution of structural parameters and 

topological environments leads to a continuous distribution of NMR parameters and thus broad 

spectra with peaks in most cases strongly overlapped are observed. It is thus necessary to have a deep 

knowledge of the correlation between the NMR parameters and the local structure. In the past this 

was pursued empirically by referencing to known crystalline structures but the development of cost-

effective quantum mechanical methods like DFT and the implementation of methods and algorithms 

to compute NMR parameters for periodic systems has allowed gain more reliable insights on the 

atomic structure theoretically.(1) 

In this communication, I will show the recent advances achieved in the computation of ab initio NMR 

parameters of spin active nuclei in several complex systems and present a new software tool 

(SoSNMR) developed in our group to simulate several 1D and 2D solid state NMR spectra of half-

integer and quadrupolar nuclei.(2) 

The SoSNMR module, also implemented in the graphical user interface of VMS (VMS-Draw),(3)can 

work under both periodic and non-periodic conditions. Therefore, it can simulate spectra resulting 

from NMR calculations by some popular quantum chemistry codes, namely Gaussian09/16, Castep, 

and Quantum Espresso. 

 

 
 

References: 1. Charpentier, T.; Menziani, M.C.; Pedone, A. RSC Advances, 2013, 3 (27), 10550-10578. 

2. Presti, D.; Pedone, A.; Licari, D.; Barone, V. J. Chem. Theor. Comp. 2017, 13(5), 2215-2229.  

3. Licari et al., J. Comput. Chem. 2015, 36, 321-334 
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Premio Scrocco 

Development of Theoretical and Computational Models for the Calculation of 

Spectroscopic Properties of Molecules in the Gas Phase and in Solution 

Franco Egidia,b,c 

aScuola Normale Superiore, Piazza dei Cavalieri 7, 56126 Pisa, Italy; bGaussian Inc., 340 Quinnipiac St, 

Bldg 40, Wallingford, Connecticut 06492, USA; cDepartment of Chemistry, University of Washington, 

Seattle, WA 98195, USA. 

e-mail: franco.egidi@sns.it 

The accurate simulation of spectroscopic properties requires the inclusion of multiple effects into the 

theoretical model. Both the electronic and vibrational degrees of freedom need to be treated with 

sufficient accuracy to be able to reproduce experimental findings. This means choosing an appropriate 

electronic structure model, whether wave function theoryor DFT based, and going beyond the 

harmonic approximation for the vibrational component. In addition, since most experiments are 

carried out on solvated samples, an accurate treatment of the effect of solvation on a moleculeôs 

spectroscopic properties is crucial (1). We show that by carefully combining vibrational effects with 

either continuous and discrete solvation models, it is possible to simulate a wide variety of spectra 

that can be directly compared with experimental measurements, provided the solvation model also 

takes into accounts effects due to solvation dynamics and the screening of the electromagnetic 

radiation caused by the solvent (2-8). All such effects can be effectively combined with a description 

of the molecular vibrations that goes beyond the harmonic approximation (3-7).This framework can 

be applied to all kinds of properties, whether purely vibrational, vibronic, and involving both electric 

and magnetic perturbations (2-7). The developed methods are both accurate and easy to use, allowing 

these methods to be used by non-specialists as well as expert theoreticians, thus bridging the gap 

between theory and experiment in a synergistic way. The research leading to some of these results 

has been performed in the framework of the ERC Advanced Grant Project DREAMS ñDevelopment 

of a Research Environment for Advanced Modelling of Soft Matterò, GA No. 320951. 
 

References:1. F. Egidi, C. Cappelli, Reference Module in Chemistry, Molecular Sciences and Chemical Engineering 

(2015) Elsevier 2. F. Lipparini et al, J. Chem. Theory Comput.9 (2013) 234303.3. F. Egidi et al, Chirality 25 (2013) 701. 

4. F. Egidi et al, J. Chem. Theory Comput.8 (2012) 585. 5. F. Egidi et al, Mol. Phys. 111 (2013) 1345. 6. F. Egidi et al, J. 

Chem. Theory Comput.10 (2014) 2456. 7. F. Egidi et al, J. Phys. Chem. A 119 (2015) 5396. 8. F. Egidi et al, J. Chem. 

Theory Comput. 10 (2014) 346 
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Premio del Re 

Wavelet Analysis for Non-Equilibrium Processes in Chemistry 

Greta Donatia, AlessioPetronea, Nadia Regaa,b 

a Department of Chemical Sciences, University of Napoli Federico II, Napoli, 80126, Italy;b Italian Institute 

of Technology, IIT@CRIB Center for Advanced Biomaterials for Healthcare,  Napoli, 80126, Italy; ¶ Current 

address: Department of Chemistry, University of Washington, Seattle, WA, 98195. 

e-mail: greta.donati@unina.it 

New and sophisticated computational tools represent the conditio sine qua non information provided 

by simulation techniques in the field of theoretical modeling of molecules, such as molecular 

dynamics, can be extracted in the most efficient way. 

Nowadays, excited state ab-initio molecular dynamics (AIMD) in Born-Oppenheimer 

approximation(1) can be also employed for the simulation of molecular systems with huge number 

of degrees of freedom (such as biomolecules) in non-equilibrium conditions (i.e. after interaction with 

light). But nevertheless, this method still represents a non-conventional approach because of the huge 

computational cost. 

This work represents a challenge not only because excited state AIMD simulations were employed 

for studying the photo-induced proton transfer of the Green Fluorescent Protein(2), but also because 

we employed for the first time a multiresolution and time-resolved vibrational analysis, the 

continuous Wavelet transform (3,4), to investigate the protein conformational rearrangements 

favouring the reaction event and the reaction mechanism itself. The Wavelet analysis allowed to 

perform a reciprocal-space domain based analysis of structural properties extracted from the excited 

state AIMD simulations. The extracted time-evolving vibrational bands revealed that the protein 

active site undergoes an important rearrangement to reach the best conformation to start the reaction. 

We found that the main molecular motions involved in this step were collective low frequency in 

nature, involving not only the chromophore but also other residues sometimes not directly involved 

in the active site.  

The Wavelet based approach gave access to thereal time evolution of the molecule rearrangements 

immediately after the excitation and so to obtain a clear and complete picture of the non-equilibrium 

events. Moreover, the capability to disentangle in a more accurate way the different frequency range 

contributions (because of the multiresolution nature of the transform) allowed for a more accurate 

description of the vibrational bands. Last but not least, we found excellent agreement with time-

resolved spectroscopic experiments.  

On the basis of this work an innovative, not molecule dependent and efficient protocol is established 

for the investigation of photo-induced chemical processes. 
 

References: 1. T.Helgaker, E.Uggerud, H.J A.Jensen, Chem.Phys.Lett. 173, 145 (1990).2.P.J.Tonge, 

S.R.MeechJ.Photoch.Photobio.A 205, 1 (2009).3.R.Carmona, W.L.Hwang, B.Torresani, Practical time-frequency 

analysis (Academic Press, San Diego. 1998).4.A.Petrone, G.Donati, P.Caruso, N.Rega JACS 136, 14866 (2014). 
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Premio Nordio 

New Models and Computational Strategies for Molecular Structure Prediction 

Marco Mendolicchioa, Nicola Tasinatoa, Vincenzo Baronea 

a Scuola Normale Superiore, Pisa, I-56126, Italy. 

e-mail: marco.mendolicchio@sns.it 

The knowledge of the equilibrium structures of isolated molecular systems of chemical and biological 

interest is of fundamental relevance to gain detailed information on many chemical-physical 

processes, in the framework of the so-called structure-property relationships. Moreover, accurate 

equilibrium geometries serve as benchmarks in the development of new computational strategies. 

Molecular structures obtained through isotopic substitution are subject to vibrational average, 

nevertheless vibrational effects are often not explicitly considered during the inversion of the 

spectroscopic data. Hence, the resulting structures strongly depend on the isotopic species under 

investigation. From this point of view, the determination of the equilibrium structure, i.e. the 

geometry associated with the Born-Oppenheimer (B-O) potential energy surface minimum, is the 

most appealing alternative (1). While this type of structure is more challenging to be inferred at the 

experimental level, its determination allows the inclusion of vibrational effects and, within the B-O 

approximation, it is isotopic substitution independent. Furthermore, such structures are directly 

comparable with theoretical results. In this contribution we present the new program MSR (Molecular 

Structure Refinement) (2), specifically devised for computing equilibrium structures by means of the 

semi-experimental approach (3,4). The program includes a large panel of optimization algorithms 

and an extended error analysis (5). Particular attention has been devoted to the definition of the 

internal coordinates to be employed in the refinement. The most widespread set of internal 

coordinates used in this context, defined in terms of the so called Z-matrix, has proven to be often 

problematic when complex molecular topologies are faced, not to speak about their intrinsic user-

dependency. In order to overcome these issues, a different procedure is proposed, based on the 

identification of all the A1 coordinates belonging to a set of non-redundant internal symmetry 

coordinates, which can be, in turn, derived from the redundant set formed by all the bond lengths, 

valence, and dihedral angles. This approach, which is particularly advantageous when symmetric 

molecules are studied, is implemented as a completely automatic black-box procedure. The MSR 

program is also equipped with the possibility of including predicate observations in the fit (6). By 

means of this method, the set of input data (i.e. the rotational constants of different isotopologues) 

can be augmented by estimates of structural parameters obtained, for example, through quantum-

chemical calculations. In this contribution, the underlying theory and the organization of our 

implementation are presented in some detail. The reliability of the new code is proven by applications 

of A1 coordinates and predicate observations to the determination of the equilibrium structure of 

medium-size organic and biological molecules. 
 

References: 1. J. Demaison, J. Boggs, J. Császár, Equilibrium Molecular Structures: From Spectroscopy to Quantum 

Chemistry, edited by J. Demaison (CRC Press, 2011). 2. M. Mendolicchio, E. Penocchio, D. Licari, N. Tasinato, V. 

Barone, J. Chem. Theory Comp. (2017) DOI: 10.1021/acs.jctc.7b00279. 3. P. Pulay, W. Meyer and J. Boggs, J. Chem. 

Phys. 68. (1978). 5077. 4. J. Demaison, Mol. Phys. 105. (2007). 3109. 5. E. Penocchio, M. Mendolicchio, N. Tasinato, 

V. Barone, Can. J. Chem. 94. (2016). 12. 6. L. Bartell, D. Romenesko, T. Wong, G. Sims, L. Sutton, Chemical Society 

Specialist Periodical Report No. 20: Molecular Structure by Diffraction Methods. 3. (1975). 72.  
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