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Synthesis, Structure, and (Chir)optical Features of Hetero[7]helicenes and
Title Hetero[7]dehydrohelicenes (~F 2 [7]~VU o BLO~TF1[7]FE Fa~U v DA
EEOBEB X OF 0 7T ¢ DAVEREICEE S 2 F50)

Heterohelicenes, featuring helical structures formed by ortho-fused aromatic rings, have recently attracted significant
attention for their potential applications in asymmetric catalysis, polymers, molecular machines, molecular
recognition, organic electronics, and chiroptical devices.! However, the impact of various structural modifications on
their overall optical behaviors remains an ambiguous area that requires further investigation. This PhD thesis, titled
"Synthesis, structure, and (chir)optical features of hetero[7]helicenes and hetero[7]dehydrohelicenes," focuses on
double oxazal7]ldehydrohelicene 1, dithiaza[7]helicenes 2, and dithiaza[7]dehydrohelicenes 8, aiming to develop
efficient synthetic pathways using advanced optimization techniques to study the effects of structural modifications

on the photophysical and chiroptical properties of these compounds.

In Chapter 2, I developed an

efficient electrochemical o one Sequential o e
Electrochemical A " =

synthesis of a new double hetero Oxidation L

dehydrohelicene molecule, T s

notable for its high epimerization Domino anodic oxddation

OH
v
barrier (33.8 kcal mol-1) and CO Q Bayesian %‘ :; :ﬂ-m:‘umdvtmnlng
N~ >N Optimization ih chiml xixbisty
strong chiroptical response with O OO j Good photophyscal features
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double oxaza[7]dehydrohelicene

among the highest for

heterocyclic nanographenes with dehydrohelicene core scaffolds, using Bayesian Optimization with LCB and EI

acquisition functions to achieve the highest global yield.2

In Chapter 3, I discuss the
synthesis of various new
dithiaza[7]helicenes 2 and
dithiazal[7]dehydrohelicenes 3,

assess the oxidation of
2-50, 2 3
sulfone[7]helicene dithiaza[7]helicenes dithiaza[7]dehydrohelicene dithiaza[7]helicene to the
<+ synthesis of dithiazahelicnes V Good chiroptical  Good photophysical </ High chiral stability corresponding sulfone 2-S02, and
and its derivatives responses features

explore the enantioselective
synthesis of dehydrohelicene 3. The study revealed significant CPL values (up to 4 X 10-3) and provided insights into
how structural modifications influence the photophysical, chiroptical features, and chiral stability of the synthesized
compounds. To further unravel the structural properties, I also conducted in-depth DFT calculations, including NICS
and AICD plots to understand aromaticity, and analyzed the photophysical properties using TD-DFT calculations.
This work contributes to the advancement of synthetic methodologies and the understanding of structure-property

relationships in heterohelicenes, paving the way for their application in various advanced materials and technologies.
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