
ICIQ newsletter  |  No. 17  |  APRIL 2016  |  www.iciq.eu  |  pag. 1/8

newsletter
APRIL 2016

www.iciq.eu

No.

17Follow us!

The Melchiorre Group 
hits the target

ERC Consolidator grant to 
Paolo Melchiorre

Professor Paolo Melchiorre, ICIQ group leader and 
ICREA Research Professor, has been awarded an ERC 
Consolidator Grant to develop his project ‘Light-Driven 
Asymmetric Organocatalysis’ (CATA-LUX). 

Visible light photocatalysis and metal-free organoca-
talytic processes are powerful strategies of modern 
chemical research with extraordinary potential for 
the sustainable preparation of organic molecules. 
The proposed research seeks to merge these fields of 
molecule activation to redefine their synthetic poten-
tial. Light-driven processes considerably enrich the 
modern synthetic repertoire, offering a potent way to 
build complex organic frameworks. In contrast, it is 
extremely challenging to develop asymmetric catalytic 
photoreactions that can create chiral molecules with a 
well-defined three-dimensional arrangement. 

Worth up to € 2 million per grant for up to 5 years, ERC 
Consolidator Grants are designed to support resear-
chers at the stage at which they are consolidating their 
own independent research team or programme.

Melchiorre’s Nature paper 
Professor Melchiorre’s research group has develo-
ped a new methodology for the selective formation 
of chiral molecules. The work, published in Nature, 
combines two strategies which require very mild 
reaction conditions –enantioselective iminium ion 
chemistry and photoredox catalysis- to set quater-
nary carbon stereocentres with high enantioselec-
tivity. The work represents a breakthrough in the 
synthesis of chiral molecules as it manages to per-
form the selective synthesis of the desired molecule 
via a new radical route that combines the action of a 
photocatalyst activated by visible light with a chiral 
organic catalyst.

“The key to success was the design of a chiral organic 
catalyst which drives the stereoselective intercep-
tion of photochemically-generated carbon-centred 
radicals. This catalyst may provide further opportu-
nities to stereoselectively generate quaternary ste-
reocenters that cannot be forged by using traditio-
nal polar reactivity. We are currently exploring these 
possibilities” –says professor Melchiorre.

Asymmetric catalytic formation of quaternary carbons 
by iminium ion trapping of radicals
J. J. Murphy, D. Bastida, S. Paria, M. Fagnoni, P. Melchiorre
Nature, 2016, 532, 218-222

Paolo Melchiorre (left), John Murphy, David Bastida and Suva Paria

http://www.iciq.org
http://www.iciq.es
http://www.youtube.com/user/ICIQchem
http://www.facebook.com/pages/ICIQ-Institute-of-Chemical-Research-of-Catalonia/144238989002179?sk=wall
http://twitter.com/ICIQchem
http://www.nature.com/nature/journal/v532/n7598/full/nature17438.html
http://www.nature.com/nature/journal/v532/n7598/full/nature17438.html
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Ertflow: ICIQ’s new tech-
nology development unit
ERTFLOW was set up by Prof. Miquel Pericas’ group to 
develop and implement technical solutions in process 
intensification. It is aimed at developing proprietary 
technologies related to catalysis and flow chemistry 
and offering products and services to the fine chemical, 
pharmaceutical and biotechnological industries for the 
production of new high added value products and pro-
cesses under flow conditions.

“We aim to be the 
company that guides 
the biotechnology, 
pharmaceutical and 
fine chemicals sec-
tors in the paradigm 
shift from batch to 
continuous flow 
processes” -says Dr. 

Esther Alza, Ertflow manager. Batch processing presents 
important disadvantages such as low intensification, 
waste generation problems in scale-up and risks asso-
ciated to large volumes. Flow techniques solve most of 
those problems and present a series of advantages -in-
creased heat transfer, faster mixing or flexible produc-
tion among others- that make them a very convenient 
alternative for the production of organic compounds.

Two PoC grants for two 
ICIQ group leaders
Professors R. Martín and J. R. Galán-Mascarós were 
awarded a ‘Proof of Concept’ (PoC) grant to esta-
blish the innovation potential of ideas arising from 
their ERC-funded projects.

Galán-Mascarós’ project, ‘A 
novel platform for user-friendly 
spectroscopy at very low tempe-
ratures and under strong mag-
netic fields’ (U-SPEC), aims to 
assess the technical and econo-
mic feasibility of a new device 
for spectroscopic measures de-
veloped by his research group. 

Martín’s project, ‘Catalytic 
reductive carboxylation of 
unactivated olefins with 
carbon dioxide’ (OLE-
DIOX), offers the opportu-
nity to convert ubiquitous 
alkenes into carboxylic 
acids, building blocks of 
utmost importance in the 

chemical industry, thus recycling bulk materials 
into valuable products in a single-step operation.

Journal Covers

Set-up of a continuos flow reaction me-
diated by a polymer immobilized catalyst 
with continuous monitoring by Flow-IR

Structurally Defined 
Molecular Hypervalent Iodine 
Catalysts for Intermolecular 
Enantioselective Reactions
S. Haubenreisser, T. H. Wöste, C. 
Martínez, K. Ishihara, K. Muñiz
Angew. Chem. Int. Ed., 2016, 55, 413-417

Ligand ordering 
determines the catalytic 
response of hybrid 
palladium nanoparticles in 
hydrogenation
D. Albani, G. Vilé, S. Mitchell, P. T. Witte, 
N. Almora-Barrios, R. Verel, N. López, J. 
Pérez-Ramírez
Catal. Sci. Technol., 2016, 6, 1621-1631

Indole Synthesis through 
Sequential Electrophilic N-H 
and C-H Bond Activation 
Using Iodine(III) Reactivity
L. Fra, K. Muñiz
Chem. Eur. J., 2016, 22, 4351-4354

Decrease of the required dop-
ant concentration for δ-Bi2O3 
crystal stabilization through 
thermal quenching during sin-
gle-step flame spray pyrolysis
J. A. H. Dreyer, S. Pokhrel, J. Birkenstock, 
M. G. Hevia, M. Schowalter, A. Rosenauer, 
A. Urakawa, W. Y. Teoh, L. Mädler
CrystEngComm, 2016, 18, 2046-2056
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Face to Face with 
David MacMillan

David MacMillan is James S. McDonnell Distinguished 
University Professor of Chemistry at Princeton Univer-
sity. Prof. MacMillan’s research is centred on the field 
of organic synthesis and catalysis, and inspired by the 
pursuit of new concepts in synthetic organic chemis-
try. He is a member of the Scientific Advisory Board 
at ICIQ and he paid us a visit to participate in the Felix 
Serratosa Conference last April 6th, when we had the 
occasion to interview him.

n When did you decide to become a scientist 
and why?
When I started taking science classes in high-school I 
found them the most fun. Another reason was the in-
fluence of my older brother. But it was mainly becau-
se of the fun of understanding the logic of physics and 
chemistry.

n What do you like and enjoy the most in your 
job as a chemist?
My favourite thing in the whole business of being a 
chemist is to have a result that is completely different 
from anything we have done before. In this moment 
you can imagine all the possibilities opening up in front 
of you and that’s great. 

n How do you see the relationship between 
academia and industry?
What you see now is much better communication bet-
ween what industry needs and what academia can 
provide. I think in the future the relationship is going 
to be stronger as long as industry understands that, in 
a broad sense, they can define problems that academia 
can solve.

n From your point of view, what are the most 
important areas in which funding should be 
spent on?
I think that it is important to fund broadly, to fund ba-
sic science as well as applied science and diversify as 
much as possible. 

n Could you give a piece of advice to young re-
searchers who want to become excellent resear-
chers in their fields?
I think the easiest advice I can give them is to do what 
they want to do, not what someone else has told them 
to do. The other is that although funding agencies and 
everyone else expect them to take small steps, they 
should never take small steps. When you take big 
steps it may take longer for people to catch up with 
what you are doing but when they catch up they are 
much more excited about it. 

n You are part of ICIQ SAB. How do you see 
science in Spain?
Exceptionally vibrant. Over the last 30 years I have also 
seen a change from doing good research to be leading 
new fields. You can see people with very good taste and 
judgement and they want to be at the forehead.

n What do you do in your spare time?
I hang out a lot with my daughter. I’m teaching her how 
to play golf. She cares a lot for sports.

Proust Questionnaire
A chemical element: Ytterbium.

Favourite scientist: Einstein, because he said that ima-
gination is more important than knowledge and I agree 
with that idea. Knowledge is ok, but thinking about the 
future, innovation, creation, that’s everything.

Your favourite invention: the electric car.

If you had not been scientist… also a scientist, a social 
scientist.

Your favourite destination: Hawaii and Dublin.

A book: “1984” by George Orwell.

A movie: “The Shawshank Redemption” and “Forrest Gump”. 

A dream: working and living in a place surrounded by 
people you enjoy.

Science is… a treasure hunt.
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New sensor selective for 
creatinine in biological 
samples
The collaboration between the groups of Prof. Pau 
Ballester (ICIQ) and Prof. Francisco J. Andrade (URV) 
has allowed the development of the first effective 
sensor for the selective potentiometric detection of 
creatinine in body fluids in an accurate, fast, simple, 
and cost-effective way.

Creatinine is a byproduct of muscle metabolism that is 
generated continuously in the human body. It is relea-
sed into the bloodstream and then excreted by the kid-
neys. An increase in the blood level of creatinine means 
that the kidneys are not doing their job well. Therefore, 
its measurement is useful in the diagnosis of various 
kidney diseases, and permanent control is important 
in those patients requiring dialysis. Despite the impor-
tance of an accurate quantification of creatinine levels, 
the current methods used for their determination in 
laboratories and hospitals are complicated, limited 
and, quite often, the interference from other metabo-
lites can lead to errors in measurement.

“Our sensors have been prepared in the URV and 
produce results similar or even higher than the 
current analytical methods, have a low production 
cost and are easy to use” -says Professor Ballester.

Professor Andrade claims that through multidisci-
plinary collaboration “we have achieved outstan-
ding scientific progress and have filed a patent with 
an important application potential.” From the scien-
tific point of view, the determination of creatinine 
in a simple, effective and economical way “has been 
a very big challenge.” Moreover, the technology de-
veloped can be revolutionary when implementing 
remote care systems, such as telemedicine. Fur-
thermore, in collaboration with doctors, designers 
and agents of technology transfer, “we have obtai-
ned funding from the ‘CaixaImpulse’ programme to 
find the most appropriate channels to market,” says 
the researcher.

BIST updates

BIST PhD Fellowship Call
BIST is offering fellowships for 10 talented graduates 
with backgrounds in biology, chemistry, pharmacy, 
physics, engineering, or computer sciences who are 
motivated to pursue a PhD at one of the BIST centers: 
CRG; ICFO; ICIQ; ICN2; IFAE; and IRB Barcelona. The 
application deadline is on Friday, 20 May 2016.

Science to 
Business
The Barcelona 
Institute of Scien-
ce and Technolo-
gy (BIST) and the 
ESADE Business 
School will organise a course “From Science to Bu-
siness” with the goal of accelerating the transfer of 
technologies developed in the BIST research insti-
tutes to the marketplace.

This intensive three-day course is aimed at scien-
tists who work in the six BIST centres. “From Scien-
ce to Business”, will take place from 31 May to 2 
June at the Pedrables Campus of the ESADE Busi-
ness School, in Barcelona.

Prof. Francisco J. Andrade (left) and Prof. Pau Ballester
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Understanding how 
to improve perovskite 
solar cells
The use of methylammonium lead iodide (MAPI) 
perovskite-type semiconductor material has been 
the focus of increasing interest for the development 
of efficient solar cells. This semiconductor thin 
film can be used in different device configurations, 
but the best certified devices include a thin layer 
of TiO2 onto the MAPI film layer. Although the in-
crease in solar cell efficiency has been spectacular, 
there is still the scientific challenge of getting MAPI 
solar cells to perform to their maximum theoreti-
cal efficiency. A key aspect to reach this objective 

is to reduce the charge 
losses due to interfacial 
charge recombination 
reactions. There are 
several recombination 
pathways, being some 
of the most important 
the recombination reac-
tions between electrons 
at the MAPI and surface 
states at the TiO2 layer.

In this work, the Palo-
mares group demons-
trates that when a thin 
layer of insulating Al2O3 
is deposited onto the 

TiO2 surface it acts as a physical barrier that de-
creases the rate of the back electron transfer reac-
tion. Thereby, the charge recombination lifetime 
decreases considerably, which improves the overall 
efficiency of the device. “In our group we believe 
that, as important as making solar cells with high 
efficiency, is to understand the processes that ham-
per these solar cells from reaching their maximum 
efficiency” -says Prof. Palomares.

Decreasing Charge Losses in Perovskite Solar Cells 
Through mp-TiO2/MAPI Interface Engineering

J. M. Marin-Beloqui, L. Lanzetta, E. Palomares

Chem. Mater., 2016, 28, 207-213

News in brief

Thesis: Drs. Dina Fakrnasova, Ekaterina Smirnova, 
Alavaro Gutiérrez, Albano Galán and Ximo Soriano, 
predoctoral students at ICIQ, have defended their PhD 
thesis. They were all awarded the highest honours for 
their work.

ICIQ Summer Fellowship 
programme:  We welcome 
applications from under-
graduate students to work 
in a research project during 
the months of July, August 
and September. Every year, 
the ICIQ Summer Fellows-
hip Programme offers 10 
fellowships to national and 
international undergradua-
te students to give them the 
opportunity to learn, work and live in an exciting envi-
ronment of cutting-edge research in chemistry. Deadli-
ne for applications is May 8th, 2016

Partners in a new European project: Prof. Núria 
López is partner of the recently established project: PO-
ROUS4APP, Pilot Plant Production of Controlled Doped 
NanoPOROUS Carbonaceous Materials for Energy and 
Catalysis APPlications. This 4-year project is coordinated 
by the Catalan technological centre LEITAT and involves 
10 more partners from 7 different European countries 
(Spain, UK, France, Austria, Italy, Switzerland and the 
Netherlands), including universities, research centres 
and industries.

Complementary training Dr. Frédéric Ratel, IP Mana-
ger at ICIQ, organised two training sessions aimed at 
training ICIQ students and researchers in issues such 
as intellectual property, technology transfer and mar-
keting. These courses are part of ICIQ’s complementary 
training programme to provide our PhD students and 
postdoctoral researchers with the necessary tools to 
ensure a successful career. 

Perovskite solar cells prepared 
by the Palomares group

APRIL 2016
newsletter

http://www.iciq.org/research/publication/decreasing-charge-losses-in-perovskite-solar-cells-through-mp-tio2mapi-interface-engineering/
http://www.iciq.org/research/publication/decreasing-charge-losses-in-perovskite-solar-cells-through-mp-tio2mapi-interface-engineering/


APRIL 2016
newsletter

ICIQ newsletter  |  No. 17  |  APRIL 2016  |  www.iciq.eu  |  pag. 6/8

Past and Future 
Meetings

Fèlix Serratosa Conference
The Fèlix Serratosa Conference took place at ICIQ 
on April 6th and at University of Barcelona on April 
7th. The invited speakers were Prof. José Luis Mas-
careñas (Universidad de Santiago de Compostela, 
Spain) with the lecture “Transition Metals at the 
Center: Catalytic Methods and Tools for Chemical 
Biology” and Prof. David W. C. MacMillan (Univer-
sity of Princeton, New Jersey, USA) with the lecture 
“The Evolution of Aspects of Organocatalysis and 
Photoredox Catalysis in the MacMillan Lab.”

ICREA Conference 

October 17-20, 2016 - The ICREA Conference on 
Functional Nanocontainers will bring together lea-
ding international scientists representing various 
disciplines (e.g. physics, chemistry, materials scien-
ce, biomedicine) to present the results of their 
studies on fabrication, structural characterization, 
function and performance of nanometer-sized and/
or nanostructured materials serving as containers, 
reactors or carriers of functional compounds.

COST Meeting 

ICIQ, Arpil 11-14 – ICIQ hosted the Tarragona Tra-
ining School and the Meeting of Working Groups 1 
and 2 in the framework of the COST Action CM1202 
“Supramolecular Photocatalytic Water Splitting 
(PERSPECT-H2O).” The meeting served to establish 
networking between Action members and to nurtu-
re scientific discussions and future collaborations. 
The previous year’s achievements were discussed. 
23 early carreer investigators took part in the trai-
ning school organized by ICIQ and gained experien-
ce by discussing both theory and experiments.
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BIYSC
The Barcelona International Youth Science Challen-
ge (BIYSC, July 11th to 22nd, Barcelona) aims to 
connect the most passionate science students with 
the best researchers. We will be offering the re-
search project entitled “From molecules into electri-
city.”, a workshop where participants will learn how 
to prepare organic molecules and devices that can 
be used to transform sunlight into electrical power. 
The students will be challenged to synthesize two 
organic molecules, build a complete photovoltaic 
device and measure different parameters of these 
devices and their efficiency. They will also use their 
own photovoltaic device to obtain hydrogen from 
water and to power several toys and gadgets.

BIYSC website

New workshop on 
catalysis

We’re offering a new workshop for secondary 
school teachers as part of the Professors i Ciència 
programmne of Fundació Catalunya- La Pedrera. 
The purpose of this 10- hour long workshop is 
to train teachers in catalysis so they can transfer 
to the classroom what they have learned and ex-
perimented in our lab.

“Catalysis in the classroom” is taking place on 
April 29 and May 6 and 13, 2016 at ICIQ.

More information

Dual FP
Mireia Amills joined ICIQ’s  mechanical workshop 
in the frame of the education programme FP-Dual 
(Generalitat de Catalunya). This programme allows 
students from technical colleges to combine their 
college education with a stage in a company or re-
search institution. Mireia is studying machining and 
was selected from ten other candidates interested 
in forming part of this initiative.

José Luis León, the mechanical workshop manager, 
is mentoring Mireia on her path to becoming a pro-
fessional in designing and assembling mechanical 
systems. It also includes training in 3D printing and 
software design. Mireia and José Luis 
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Signs o’ the Times

Happy birthday!
The Palomares group celebrated its 10th Anniver-
sary at ICIQ. This is what Prof. Palomares has to say: 
“It seems like it was yesterday when I was talking 
to Prof. Miquel A. Pericàs about the possibility of 
joining ICIQ, my trips from Valencia to Tarrago-
na and my first days at ICIQ sharing an office with 
Javi and Eva. 10 years has given us the opportunity 
for many personal stories which makes me proud 
and happy to have had the opportunity to lead a 
research group with so many people excited about 
working in science. Some of them became fathers 
and mothers, have got married, established them-
selves as group leaders overseas but, after all, they 
all have always keep in touch and smiled when they 
have remembered their time spent at ICIQ . I hope 
I have been capable of influencing them enough to 
keep them working in science and to never give up. 

If I had to choose different moments of these 10 
years, it would be challenging but I remember still 
being excited by each Ph.D defence, every time that 
one of the researchers have had a baby and of cour-
se our 100 Km trail for Intermon-Oxfam. We all look 
forward to the next 10 years at ICIQ which I’m sure 
will be exciting too.
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