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INTERVIEW

SYNFORM  What is the focus of your current research 
activity?

Dr. O. Gidron  Our research activity aims to synthesize and 
study new functional π-conjugated materials for applications 
in organic electronics. In that context, our current main pro-
ject studies how twisting aromatic molecules affects their 
properties. The performance of organic electronic materials 
is strongly dependent on their conformation. Twisting these 
materials out of planarity induces chirality and generates new 
electronic, magnetic, optical, and chiroptical properties. Ma-
terials possessing valuable new properties are desired for ap-
plication in non-linear optical devices, spin filters, chiroptical 
devices and magneto-optical devices. However, the effect of 
twisting is poorly understood, and twisting is often achieved 
at the expense of π-conjugation, resulting in inferior device 
performance. We have recently introduced helically locked 
twisted acenes, which allow us to systematically study the ef-
fect of twisting on various electronic, optical, chiroptical, and 
magnetic material properties.1

SYNFORM  When did you get interested in synthesis?

Dr. O. Gidron  Growing up, one of the most influential 
books on my career was “The Periodic Table” by Primo Levi. 
The love for chemistry portrayed in his book influenced my 
career path and convinced me to start my undergraduate stu-
dies in chemistry. My fascination with organic synthesis be-
gan during my bachelor studies, where I was first exposed to 
the power of synthetic organic chemistry from the story of 
the discovery of conducting polymers. It amazed me that syn-
thetic organic chemists have the power to engineer the color 
and conductivity of organic materials by synthetic modifica-
tion. In addition, I found great satisfaction in synthetic labo-
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ratory work, in general, and particularly in obtaining a new 
molecule that was never previously synthesized.

SYNFORM  What do you think about the modern role and 
prospects of organic synthesis?

Dr. O. Gidron  Synthetic organic chemistry is more relevant 
today than ever, with new synthetic methodologies enabling 
breakthroughs, such as the recent synthesis of the first car-
bon nanobelts, or synthetic supramolecular assemblies that 
constitute molecular machines. As new applications emerge 
for electronic, optical, and spintronic devices comprising or-
ganic molecules, the development of new methodologies to 
obtain these targets is crucial. The introduction of automated 
processes, such as automated flash chromatography and the 
emergence of flow chemistry, have already greatly improved 
efficiency, enabling chemists to focus on more complex syn-
thetic challenges. In addition to classical synthetic methods, 
the recent introduction of on-surface synthesis and STM cha-
racterization techniques enable the synthesis of large graph-
ene nanoribbons and other carbon allotropes that were previ-
ously inaccessible, mostly because of their low solubility and 
low yields.

SYNFORM  Could you tell us more about your group’s 
areas of research and your aims?

Dr. O. Gidron  Our group focuses on the development of 
new functional π-conjugated materials for organic electronics, 
and on understanding the relationship between structure 
(planarity, different heteroatoms, etc.) and material proper-
ties. For this purpose, we combine computational chemistry, 
organic synthesis, and materials characterization techniques.

In addition to the abovementioned study of helically 
 locked twisted acenes, we also focus on three other major 
projects (Figure 1):

(i) The development of conducting polymers with strong 
emission in the visible and near infrared (NIR) spectral region: 
Although many conjugated polymers display strong emission 
in the visible spectral range, obtaining such emission in the 
NIR spectral region is a significant challenge. While oligo- and 
polyfurans emit considerably stronger fluorescence than their 
thiophene analogues, they are yet to display fluorescence in 
the NIR. In addition, oligofurans suffer from low stability, 
which limits their application. We have recently developed 
a new building unit, the bifuranimide, which is significantly 
more stable than its furan analogues. Oligomers and polymers 
containing bifuranimide display strong fluorescence from the 
blue to red spectral region.2
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Figure 1 Main projects currently being studied in the Gidron group. Reprinted with permission from references 1a and 3, copyright 
(2018) American Chemical Society, and from reference 4, copyright (2017) Wiley-VCH.
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(ii) Investigation of new macrocyclic systems. We are in-
vestigating new oligofuran-based macrocyclic systems for 
organic electronics. In a computational study, we found that 
replacing thiophene with furan should significantly decrease 
the strain energies for small macrocycles. Calculations indi-
cate that the macrocyclic ring should show a low ionization 
potential, small reorganization energies, and small HOMO–
LUMO gaps, rendering them excellent candidates for organic 
semiconductors.3

(iii) Development of new methodologies for the synthesis of 
conjugated backbones. Although conjugated oligomers such 
as oligophenylenes are important active materials in organic 
electronics, their synthesis can be challenging. We recently 
introduced a regioselective transformation of oligofurans to 
oligoarenes using multiple Diels–Alder cycloadditions.4

SYNFORM  What is your most important scientific 
achieve ment to date and why?

Dr. O. Gidron  Our introduction of the first helically locked 
twisted acenes is our most important scientific achievement 
to date. It is also the starting point toward achieving our next 
goal, namely, synthesizing intrinsically chiral and conjugated 
organic materials with tunable twist. We hope to embed our 
materials in conducting polymers and study the effect of heli-
city on performance. In this way, our goal is to obtain a better 
understanding of the conformational factors that govern the 
Chiral Induced Spin Selectivity (CISS) effect, and the perform-
ance of magneto-optical materials among other effects.
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