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ABSTRACT

Understanding the relationship between molecular structure and charge transport remains a crucial aspect towards integrating

single molecules into electronic devices, especially in systems which feature multiple conducting pathways. Here we report
the synthesis of a molecular loop that incorporates a rigid 9,9’-spirobifluorene (SBF) core as a central mounting point for thiol
anchoring groups and a cycloparaphenylene (CPP) backbone. The model compound is synthesized by a Suzuki-Miyaura coupling
between a CPP precursor and a functionalized SBF derivative, followed by reductive aromatization of the macrocycle. The resulting

macrocycles are fully characterized and enantiomerically resolved by chiral high-performance liquid chromatography (HPLC),

and their chiroptical properties are investigated. Conductance measurements in a mechanically controlled break-junction (MCBJ)

setup demonstrate reproducible single-molecule junction formation with two dominant conductance plateaus near 2x10™* G, and
4x107° G,, observed across different samples and applied voltages. The observed conductance features are consistent with multiple
reproducible junction configurations, highlighting the molecular loop as a promising platform for studying charge transport

through multiple intramolecular pathways.

1 | Introduction

The ongoing miniaturization of electronic devices has driven
intense research into the development of molecular-scale compo-
nents capable of performing classical electronic functions [1].
Within this context, molecular electronics aim to exploit indi-
vidual molecules as conductors, switches [2-4], or rectifiers/
diodes [5-7] with the goal of integrating them into nanoscale
circuits [8]. One prominent class of such systems are molecular
wires, a single molecule that bridges two metallic electrodes
and facilitates charge transport along a well-defined pathway
[9, 10]. Since the first experimental demonstrations of current
flow through single molecules in the 1990s [11], a wide range of
n-conjugated systems have been explored for their ability
to support coherent electron tunneling or hopping transport

mechanisms [12-16]. These studies have not only deepened our
understanding of charge delocalization and quantum interfer-
ence at the molecular level, but also revealed that even subtle
changes in molecular structure can have a significantly impact
on conductance [17, 18]. Thus, the knowledge of the correlation
between molecular structure and electron transport is crucial for
the design of functional molecular electronic components.

While early charge transport studies have primarily focused on
linear [19] or cross-conjugated molecules [20, 21], recent work
has highlighted the role of quantum interference effects, particu-
larly in systems with multiple conjugation pathways [22-24]. A
structural motif that can give access to such dual pathway archi-
tectures is 9,9’-spirobifluorene (SBF), where two n-conjugated
fluorene units are linked orthogonally via a central sp*-hybridized

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2026 The Author(s). European Journal of Organic Chemistry published by Wiley-VCH GmbH.

European Journal of Organic Chemistry, 2026; €70784
https://doi.org/10.1002/ejoc.70784

10of9


https://doi.org/10.1002/ejoc.70784
https://orcid.org/0009-0003-7513-2155
https://orcid.org/0009-0005-1825-6543
https://orcid.org/0000-0002-5385-0282
https://orcid.org/0000-0002-8094-7813
mailto:H.S.J.vanderZant@tudelft.nl
mailto:marcel.mayor@chemie.unibas.ch
https://doi.org/10.1002/ejoc.70784
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fejoc.70784&domain=pdf&date_stamp=2026-08-20

carbon atom. This orthogonal arrangement interrupts through-
bond conjugation between the two aromatic planes, effectively
creating an insulating subunit. Yang and coworkers demonstrated
that molecular junctions featuring orthogonal spiro connectivity
exhibit a pronounced reduction in conductance across the spiro
node, compared to linear conjugated analogs [25]. However,
this geometry allows for unique through-space orbital interac-
tion, referred to as spiroconjugation [26] (Figure 1b), which has
enabled the use of SBF-based frameworks as matrix materials
in optoelectronic devices [27] like solar cells [28] or organic
light-emitting diodes (OLEDs) [29] and also as rigid tripodal
platforms in scanning tunneling microscopy (STM) based single
molecule junctions [30, 31]. The unique, rigid X-shaped structure
of the SBF lends itself to the formation of macrocyclic structures
which have been studied for their chiroptical properties [32, 33]
and as host-guest systems [34]. Notably, Jasti and coworkers
reported a chiral figure-eight shaped macrocycle composed out
of two cycloparaphenylene (CPP) segments linked through a
central SBF unit, highlighting its unique topology and chirop-
tical properties [35]. While CPPs are commonly studied in the
context of armchair carbon nanotubes (CNTs) [36-38], their
electronic properties have more recently been investigated in
single-molecule junctions [39-41]. STM-break junction studies
of [n]CPPs revealed that their radial n-conjugation (Figure 1c)
results in significantly higher conductance compared to their
linear analogs, with conductance increasing as ring size decreases
due to an enhanced orbital overlap [40].

Thus far, systems that integrate orthogonal and radial conjugation
pathways within a single rigid macrocyclic framework remain
largely unexplored in the context of charge transport. Here the
synthesis together with preliminary charge transport measure-
ments of a compact molecular loop architecture combining an
SBF core with a curved CPP subunit is reported. As sketched
in Figure la, the macrocyclic model compound features two
distinct electronic pathways: one across the orthogonal fluorene

(b)

(c)

FIGURE 1 | (a) Concept drawing of the molecular junction
consisting of the SBF-based molecular loop immobilized in between
two gold electrodes. The two conductance pathways are highlighted by
colored arrows from the left to the right. While the spiro-conjugated
pathway (Igc) is given with a green arrow on the molecular struc-
ture, the current pathway through the loop (Icpp) is indicated by an
orange arrow, which is offset to the right to increase the visibility of
the drawing. (b) Illustration of the neighboring p-orbitals involved in
spiro-conjugation by trough-space interactions. (c) Sketch of the radial
p-orbital arrangement in a CPP.

units via spiro-conjugation (sketched in green) and one along
the radial n-conjugation of the CPP backbone (sketched in
orange). While neither pathway individually ensures efficient
conductance, their coexistence within arigid, nonplanar n-system
enables the investigation of topological and geometric effects on
charge transport. This study highlights the synthetic accessibility
of the macrocyclic scaffold and establishes it as a new platform
to study pathway-dependent conductance features together with
potentially emerging interference phenomena.

2 | Results and Discussion
2.1 | Design and Retrosynthesis

The molecular design is displayed in Figure 1a. The molecular
architecture consists of a rigid 9,9’-SBF scaffold, which serves
as a central core unit for both the thiol anchoring groups and
the CPP backbone. While the SBF subunit not only guarantees
structural integrity, it also bends the molecular wire into a
helical chiral arrangement. The macrocyclic architecture gives
rise to two distinct transport channels, both with special conju-
gation features. The shorter connection through the central
sp® hybridized C-atom of the SBF core can be described as
spiro-conjugation (Figure 1la, green arrow, Igc), relying on
through-space p-orbital overlap between the orthogonally
oriented fluorene moieties (Figure 1b). In the longer pathway
through the loop (Figure la, orange arrow, Icpp), the CPP
fragments extend the linear conjugation of the sp*-hybridized
C-atoms of the fluorenes’ biphenyl motive by radial r-conjugation
(Figure 1c). Although the CPP path is relatively long, the macrocy-
clic strain enforces a radial orientation of the phenylene rings and
compresses their n-system inwards, thereby enhancing orbital
overlap and promoting efficient charge delocalization. The coex-
istence of both transport channels is not only of interest to study
structural-dependent conductance in molecular junctions but
also holds the potential of interference phenomena.

The synthetic strategy towards the target structure 1 is displayed
in Scheme 1. Given the well-established synthesis protocols for
CPPs, amacrocyclization between a functionalized SBF unit4 and
a[6]CPP precursor (3) was favored over a sequential build-up from
the SBF core. The CPP precursor design follows established strat-
egies based on protected 1,4-dihydroxycyclo-hexa-2,5-dienes as
corner units. While triethylsilyl (TES) ethers are often employed
due to their high stereoselectivity and thus improved yields
[42, 43], methoxy groups were selected here for their synthetic
simplicity and chemical stability. This choice is further justified
by the absence of functional groups, sensitive to harsh conditions
typically associated with the reductive aromatization step. Thiol
functional groups were introduced at the SBF core prior to macro-
cyclization, as postfunctionalization was expected to be sterically
challenging due to the rigid and congested environment. For
compatibility with single-molecule break-junction experiments,
the thiols were masked as acetyl protected derivatives, which
undergo mild deprotection to form efficient gold—sulfur contacts.
However, due to the limited stability of S-acetyl groups under
standard basic conditions, the more robust ethyltrimethylsilyl
(ethyl-TMS) group was used during the synthetic sequence.
Ethyl-TMS offers a significant offset in polarity, enhances
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SCHEME1 | Retrosynthetic analysis of the molecular loop 1. (R=(CH,),-TMS).

solubility of the otherwise poorly soluble SBF derivatives, and
allows for selective, mild deprotection with fluoride sources,
facilitating both macrocyclization and purification.

The final transformation involves a late stage transprotection
of the ethyl-TMS masked thiol to the corresponding acetyl
protected sulfur group. The fully aromatized molecular wire is
obtained from the partially saturated precursor 2 via tin-mediated
reductive aromatization, following well-established protocols
for CPP-based systems [42]. The macrocycle 2 is assembled
through a Suzuki-Miyaura cross-coupling between the borylated
[6]CPP precursor 3 and the functionalized SBF 4. Precursor 3
is well established in literature [44] and can be accessible in
a few synthetic steps from commercially available 4-bromo-4’'-
hydroxybiphenyl. The SBF 4 is derived from commercially avail-
able 2,2’-dibromo-9,9’-SBF (5) via regioselective di-iodination at
the 7,7'-positions, followed by a Buchwald-Hartwig-type cross-
coupling with 2-(trimethylsilyl)ethane-thiol to introduce the
protected thiol group.

2.2 | Synthesis and Characterization
2.2.1 | Preparation of the Functionalized 9,9’-SBF

The functionalization of the 9,9-SBF moiety is shown in
Scheme 2. A twofold electrophilic iodination of commercially
available 2,2’-dibromo-9,9’-SBF (5) using PIFA and I, afforded
2,2'-dibromo-7,7’-diiodo-9,9’-SBF (6) in a yield of 81% after
recrystallization from 1,4-dioxane. 2-(Trimethylsilyl)-ethanethiol
was introduced in a Buchwald-Hartwig-type cross-coupling,
following a modified literature procedure [45] to provide the
functionalized SBF 4 in an isolated yield of 66%. An elevated
temperature of 50 °C was required for the transformation, mainly
to overcome the limited solubility of compound 6. Introduction
of the 2-trimethylsilyl-ethanethiol led to a pronounced change in
polarity which improved solubility and facilitated purification by
flash column chromatography.

2.2.2 | Macrocyclization

The synthesis of the molecular loop 1 is shown in Scheme 3.
The [6]CPP precursor 3 was synthesized according to an adapted
literature procedure [44]. Macrocyclization was carried out under
similar conditions as reported by Jasti and coworkers [35],
affording macrocycle 2 in a yield of 19%. Attempts to further
improve the yield by dilution of the reaction mixture and/or
increasing catalyst loadings were made to suppress competing
side reactions, but no significant improvements were observed.
Analytical pure samples were achieved through extensive purifi-
cation by flash column chromatography followed by gel permea-
tion chromatography (GPC).

With the macrocycle 2 in hand, reductive aromatization was
pursued utilizing the established SnCl,/HCI system [42]. The
transformation proceeded smoothly and furnished 7 in a yield
of 69%. Notably, no 1,2-aryl migration or decomposition of the
ethyl-TMS protecting group was observed, even under excess of
SnCl,/HCl at 0°C. In a final step, transprotection of the protected
sulfur groups was carried out. Full deprotection of the ethyl-TMS
groups required a large excess (>20eq.) of tetrabutylammonium
fluoride (TBAF), followed by exposure to an excess of acetyl
chloride that furnished the fully transprotected molecular loop 1
in ayield of 52% (Scheme 3).

2.3 | Structural Analysis

The structures of the macrocycles 2, 7, and 1 were confirmed by
1D and 2D NMR spectroscopy and further corroborated by high-
resolution mass spectrometry (HRMS). Detailed synthetic proce-
dures and spectroscopical data are provided in the Supporting
Information (Figures S27—S42 and S57—S59). Attempts to grow
single crystals for X-ray diffraction analysis failed. Despite wide
range of applied conditions, crystal growth yielded exclusively
bunches of fine needles lacking the required thickness for X-ray
crystallography. Given that the geometry of the target structure

Br O ﬂ» Br O \\‘ | ﬂ» Br O S/\/TMS
O Br | O Br TMSNS OO Br

SCHEME 2 | Conditions: (a) PIFA, I,, CHCl;, 25°C, 18h, 81%; (b) 2-trimethylsilylethanethiol, DIPEA, Pd,(dba);, Xantphos, 1,4-dioxane, 50°C,

18h, 66%.
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SCHEME 3 | Macrocyclization and reductive aromatization. Conditions: (a) 5, Sphos Pd G3, K;PO,, 1,4-dioxane, 50°C, 5h, 19%; (b) conc. HCI,
SnCl,-2H,0, THF, 0°C, 2h, 69%; (c) (1) TBAF, THF, 25°C, 1 h. (2) AcCl, THF, 25°C, 1h, 52%.

is also of interest for its arrangement in the junction, its optimi-
zation by density functional theory (DFT) calculation (B3LYP/
def2-TZVPP; Figure 2) was considered as an alternative analysis.
The loop 1 adopts a drop-like arrangement with C, symmetry.
The central SBF motif enforces a nearly orthogonal angle of
94°, slightly larger than the 86° observed in Jasti’s figure-eight
macrocycle [35], likely due to the reduced steric hindrance of the
flexible S-acetyl groups. The internal cavity spans approximately
9.1A across and 13.3A from top to bottom, consistent with
the dimensions reported for the figure-eight macrocycle. As a
consequence of this geometry, the strain is not evenly distributed
across the phenylene backbone. The boat angle increases from
3.7° from the SBF core to 15° at the outer turning point of the CPP
segment. The mean torsion angles between the phenylene units
were determined to be 28.1°, 35.9°, 26.6°, and 26.8°, starting from
the SBF core. These values are in the range of commonly observed
values for strained CPP system [35] but show local variation due
to the macrocycle’s asymmetry.

To evaluate the spiroconjugative interaction across the central
spiro node, the frontier molecular orbitals (MOs) of macrocycle 1
obtained from DFT calculations were analyzed. The HOMO
and HOMO-1 exhibit the characteristic spiro-splitting into spiro-
antibonding and spiro-bonding respectively, arising from the
interaction of the four p-orbitals adjacent to the central spiro

FIGURE 2 | Structural analysis of 1. Molecular dimensions (black),
mean phenylene torsion angle (blue), and boat angle of each phenylene
(red).

atom (Figure S18) [46-49]. The calculated energy difference of
AE=0.358¢V provides a quantitative description of the spiro-
conjugative interaction within the macrocycle. For comparison,
unsubstituted 9,9’-SBF was optimized at the same level of theory.
The corresponding spiro-bonding/spiro-antibonding orbital pair
exhibits an energy gap of AE=0.267 eV, compared to the 0.358 eV
of macrocycle 1. Although both orbitals are delocalized over
the CPP backbone, the phase relationships around the spiro
center demonstrates electronic communication between the two
orthogonal fluorene n-systems supporting the presence of a spiro-
conjugated pathway for charge transport.

2.4 | Optical Analysis

The absorption spectra of the macrocyclic loops 2, 7, and 1 were
recorded in CH,Cl, at room temperature (Figure 3a). Macrocycle 2
(Figure 3, green trace), the nonaromatized precursor, exhibits an
absorption maximum at 338 nm with an extinction coefficient of
9.69x10*M'cm ™. Local maxima in the range of 250-270 nm are
attributed to transitions of the cyclohexadiene units [50] while
the band at 338 nm originates from the SBF moiety [32]. Upon
reductive aromatization, the resulting loop-type macrocycles 1
(Figure 3, orange trace) and 7 (Figure 3, purple trace) show a
distinct bathochromic shift with absorption maxima at 343 and
349nm respectively, with a trailing shoulder at around 400 nm.
These values are slightly redshifted compared to the reported
values for [n]CPP series (1,,,=335-340nm) [51] suggesting
an extension of the n-conjugated system. The extinction coeffi-
cients are notably high, reaching up to 1.43x10°M'cm™ for
1 and 1.14x10°M 'cm™" for 7. These values are comparable to
those of [10]CPPs (¢=1.3x10°M'cm™) [51] and approximately
half that for the corresponding reported figure-eight [35]. This
enhancement in absorptivity and redshifted character reflects
the increased delocalization and symmetry present in the aromat-
ized systems.

To support the experimental assignments, TD-DFT calculations
were performed for macrocycle 1 at B3LYP/def2-TZVPP level
of theory. The simulated absorption spectrum is in good agree-
ment with the experimental data (Figure S15), reproducing
the main absorption bands. The major contribution to the
band at 349nm arises from transitions S,, S;, and Sg which
involve a combination of transitions from highest occupied molec-
ular orbital (HOMO) - 2 to lowest unoccupied molecule orbital
(LUMO) + 1. The weaker shoulder observed around 400nm is
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recorded in CH,Cl, at 25°C.

also reproduced and corresponds to the lowest energy transition
(S;) which can be assigned to the HOMO-LUMO transition. The
oscillator strengths indicate that the transitions S,, S;, and S¢ are
consistent with the observed high intensity of the experimental
band at 349nm, supporting their assignment as the primary
n—1* transitions delocalized across the macrocycle. With S; being
the lowest energy excited state, it is expected to be the origin
of the fluorescence emission. The macrocyclic loops 1 and 7
both display a single-emission band at 494nm, in line with the
emission maxima of [9]CPP (1., =494nm) [51]. In contrast, the
fluorescence of the nonaromatized precursor 2 is blueshifted by
approximately 100nm and appears at 385nm (Figure 3a). All
three macrocycles exhibit high fluorescence quantum yields (®y)
in the range of 53%-56% upon excitation at 340nm (Table 1).

2.5 | Chirality and Optical Activity

Enantiomeric separation of the racemic macrocyclic loops
1, 2, and 7 was carried out on preparative scale using
chiral stationary-phase high-performance liquid chromatog-
raphy (HPLC) (Figure S7-S9). The separated enantiomers
are mirror images and exhibit Cotton bands of opposing
signs, confirming the inherent chirality of the molecular wire
(Figure 3b). The CD signals corroborate the absorption bands
observed in the UV-vis spectrum, further indicating that the
optical activity arises from symmetry-allowed n—-n* transitions
of the conjugated backbone. The simulated CD spectra (Figure
S14), obtained from TD-DFT calculations reproduced the exper-
imentally observed Cotton bands of (M)-1, enabling assignment
of the first-eluting enantiomer as (P)-1 and the second as

TABLE1 | Optical properties of the macrocyclic loops 1, 2, and 7.
Aahsa 81] /’Lema1 (I)f gabsb
2 338 96.6x 10° 385 56.5%(340) 1.0 x 107°(302)
7 349 114 x 10* 494 53.6% (340) 8.4 x 107> (415)
1 343 143 x 10* 494 53.5%(340) 7.0 x 107> (416)

“Wavelengths in nm.
Molar extinction coefficient in M~cm™, for the most redshifted local maxima.

normalized fluorescence [a.u.]

(b)

400

200

A€ [Lmol'em’™

-200

-400

T T T T T
250 300 350 400 450
wavelength [nm]

(a) Absorption and emission of compounds 1, 2, and 7 recorded in CH,CI, at 25°C. (b) ECD spectra of the enantiomers 1, 2, and 7

(M)-1. The enantiomeric assignment of macrocycles 2 and 7
was achieved through enantiopure synthesis (see Supporting
Information pages 21-22). With the absolute configurations
established, the chiroptical properties of the three macrocycles
were compared by evaluating their molar circular dichroism
(Ae) and dissymmetry factors (g,,). A notable difference is
observed between the CD signals of the fully aromatized
macrocycles 1 and 7 and those of the precursor 2. Prior to
reductive aromatization, macrocycle 2 exhibits three Cotton
bands with the most intense and redshifted signal appearing
at 307nm (Ae=70.2Lmol 'cm™) and displays a dissymmetry
factor (g,,s) of 1.0x107° at 302nm (Figure 3b, green spectra).
These Cotton bands are primarily attributed to the 9,9’-SBF core
as previously reported in literature [52, 53]. In comparison, the
CPP-containing macrocycles 1 and 7 show a distinct increase
in molar circular dichroism (A¢), by a factor of approximately
six (Table 1). The most intense Cotton bands are redshifted
to 352 and 357nm respectively, followed by a broad Cotton
band around 400 nm, consistent with earlier reports on chiral
CPP-based macrocycles [54]. Correspondingly, the g,,, values
increase to 7.0-8.4x107* (Table 1). Interestingly, the three
Cotton bands attributed to the SBF core in macrocycle 2 are also
observed in 1 and 7, albeit with increased intensity. However,
the sequence of the Cotton bands signs is inverted. The (P)-2
enantiomer shows an overall CD pattern of (+/—/+), whereas
the same pattern appears in (M)-7 and (M)-1. This inversion
indicates a change in the coupling of electronic transitions
upon aromatization.

2.6 | Charge Transport Studies

The molecular loop 1 was measured at room temperature and
ambient pressure in a home-built mechanically controlled break-
junction (MCBYJ) setup [55-57]. The device uses a three-point
bending stage to strain a flexible substrate bearing a lithographi-
cally patterned Au nanowire (Figure 4a). A piezoactuator modu-
lates the strain, enabling reversible rupture and reformation of
the central Au constriction and allowing acquisition of thousands
of breaking traces per device. A 0.1 mM solution of the loop 1 in
CH,CIl, was drop cast onto the chip. Single-molecule junctions
form when a molecule bridges the Au electrodes, producing a
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FIGURE 4 | Conductance measurements of single-molecule junctions. (a) Schematic of the MCBJ technique. (b) 2D conductance histograms

of empty tunneling traces and of molecular traces separated by a trained neural network, together with the 1D conductance projection of the
molecular traces (N="7158 traces). Two conductance plateaus emerge at 1.8 X 107 Gy and 2.5x10™° G,. The feature near 1x10°° G, originates from
the logarithmic amplifier used for current readout [56]; its characteristic bias dependence supports a nonmolecular origin [57].

plateau-like feature in the conductance versus electrode displace-
ment curve. Two independent samples were examined at 100 mV;
one was measured at 200 and 500mV to assess bias dependence
and strengthen statistics. For loop 1 at 100mV (Figure 4b),
7158 traces were recorded. A trained neural network separated
tunneling (empty) from molecular traces [58], yielding a 31.7%
fraction of the latter. The 1D conductance histogram exhibits
two peaks at 1.8x10™* G, and 2.5%107° G, (Gaussian fits). The
molecular traces were further partitioned by k-means++ clus-
tering (Table 2) [59], revealing additional conductance plateaus
not resolved in Figure 4b. A detailed processing workflow and
a summary of results are provided in Supporting Information

TABLE 2 | k-means++ clustering analysis. Average conductance of
the two main molecular plateaus across voltages and samples (Figure
S20 for additional details).

(Figure S20). These preliminary transport measurements demon-
strate that the macrocyclic loop (1) forms stable single-molecule
junctions with relatively high conductance and reproducible
statistical signatures. The presence of several plateaus with
distinct conductance values and lengths is consistent with the
formation of diverse junction configurations. For each junction
geometry, the measured conductance represents the total trans-
mission through the complete molecular junction, to which
all available transport pathways contribute. The plateau length
reflects the displacement range over which the molecule and
the Au contacts can rearrange without strongly changing the
conductance. Both, the conductance value and the plateau length
depend on the molecular arrangement within the junction.
The present measurements are not sufficient to identify the
microscopic junction configurations responsible for the observed
conductance plateaus. Possible junction configurations include
binding through both thiol-anchoring groups or through one
thiol anchor and direct coupling to the CPP backbone. Reference
compounds and transport calculations will be required to deter-
mine whether these or other junction configurations are respon-
sible for the observed conductance features. Once the junction
geometries are established, the conductance values can be used to
assess the relevant transport pathways and possible interference
effects. These studies are currently ongoing.

Plateau Conductance, G, Length, nm
1 1.24 x 107° 0.65
2 1.86 X 107*2.44 x 107* 0.63 1.05
3 3.28 x 107°5.48 x 107 0.821.23
4 8.58 x 107° 1.25
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3 | Conclusion

The chiral macrocyclic molecular loop 1 combining a SBF core
with a CPP segment was synthesized and fully characterized.
The loop architecture enables a set of two distinct transport path-
ways: through-space spiroconjugation and radial n-conjugation.
Suzuki-Miyaura-based macrocyclization with subsequent reduc-
tive aromatization afforded the target structure 1 in respectable
yields. Structural and optical analyses, supported by DFT &
TD-DFT calculations, revealed a strained, asymmetric macro-
cycle with distinct electronic signatures. Notably, the chiroptical
properties undergo significant enhancement and sign inversion
upon aromatization, indicating a reorganization of the electronic
transitions and exciton coupling. Conductance measurements in
aMCBJ setup demonstrated that the loop model compound forms
stable single-molecule junctions with relatively high conductance
and reproducible statistical signatures. The observed conduc-
tance features are consistent with multiple, reproducible junction
configurations. These findings establish the molecular loop as
a promising platform for further investigating charge transport
in molecular architectures designed to provide multiple trans-
port pathways. Current efforts focus on reference compounds
and transport calculations to establish the microscopic junction
geometries and assess the relevant transport pathways. The tuna-
bility and inherent chirality also present opportunities for the
investigation of spin-selective transport phenomena.
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