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Double oxidation of Cglg is required to open a hole in one of the 5p orbitals of iodine that
generates six possible resonance structures (C,Cls™ has a triplet ground state).

D. J. Sagl, J. C. Martin, J. Am. Chem. Soc. 1988, 110, 5827.
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— Ce(SePh)g bond distances: C-C [1.382(7)-1.399(7) A]
Se-Se [3.240(1)-3.338(1) A]

-

dication of hexakis(phenylselenyl)benzene

S. Furukawa, M. Fuijita, Y. Kanatomi, M. Hatanaka, K. Morokuma, K. Ishamura, M. Saito, Commun. Chem. 2018, 1, 1-7.
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9 17 53
F Cl l
RSS. 0.000 0.023 0.088
RSS, 0.000 0.277 1.866

Fully optimized *C_X.* (X = F, Cl, Br, and I) geometries using BLYP/6-311+G(d,p)~SDD(l) and the planarity
Root-Summed-Square (RSS) index

1) X =DBris preferred over X = | to avoid excessive steric congestion that will result in ring puckering
i) X =Bris preferred to X = Cl because the Br atom has more diffuse 4p orbitals that can lead to

better overlaps.

C.Br.,*— MCI.=0.0210 e; n-EDDB.. = 3.800; NICS(1),, = —10.9 ppm; MClg, = 0.000 e; 6-EDDBg, = 0.230 e

S. Escayola, N. Proos Vedin, A. Poater, H. Ottosson, M. Sola. J. Phys. Org. Chem. 2023, 36, e4447
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1C.Br,* > MCI-.=0.0210 e; n-EDDB = 3.800; NICS(1),, =-10.9 ppm; MClg, = 0.000 e; c-EDDBg, = 0.230 €

$
o

'oA

1C,Br, — MCI.=0.0080 e; n-EDDB,. = 2.327; MCl,, = 0.000 €; c-EDDBg, = 0.180 e

3C,Br,— MCI.=0.0121 e; n-EDDB,. = 2.336; MClg, = 0.000 e; c-EDDBy, = 0.314 e
3C7Br73+

3C,Br3* — MCI.=0.0246 e; n-EDDB,. = 4.303; MClg, = 0.002 €; c-EDDBg, = 2.626 e

6z Hickel aromatic 12w Baird weakly aromatic
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3D-double aromaticity (ASE)

[Celgl?t + CqHg — [CgHil5]%* + CH,lg AG = 37.1 kcal/mol
(mirar d’in surten els electrons del [C H,l5]?*)
Bl + [BioHp]? = ByoHglg + ByoHgle AG = -37.5 kcal/mol

[B1ol1o]*" + [BioHio]* = [BioHgle]*" + [BioHglg]” AG =-2.8 kcal/mol

J. Poater, S. Escayola, A. Poater, F. Teixidor, H. Ottosson, C. Vilas and M. Sola. J. Am. Chem. Soc. 2023, 145, 22527-22538
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“Aromaticity is a manifestation of electron delocalization in
closed circuits, either in two or three dimensions, which results
In energy lowering, often quite substantial, and a variety of
unusual chemical and physical properties. These include a
tendency toward bond length equalization, unusual reactivity, and
characteristic spectroscopic features as well as distinctive
magnetic properties related to strong induced ring currents.”

Chen and Schleyer et al. Chem. Rev. 2005, 105, 3842.

Aromaticity is a complex phenomenon; aromatic compounds have
many interesting properties, but two are essential, electron
delocalization and energetic stabilization. A lack of one of these
two precludes the existence of aromaticity.
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Achieving Adaptive Aromaticity in Cyclo[10]lcarbon by
Screening Cyclo[n]carbon (n=8-24)

Chenshu Dai, Dandan Chen, Prof. Dr. Jun Zhu 2%
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Double Aromaticity and Ring Currents in All-Carbon Rings

Patrick W. Fowler,*'"! Noriyuki Mizoguchi,” David E. Bean,"" and

Abstract: Double aromaticity of neu-
tral, planar rings of carbon atoms is
demonstrated through visualisation of
the induced ring currents, mapped at
the ipsocentric B3LYP/6-31G(d)/
B3LYP/6-31G(d) level for species C, to
Cy, with onset of delocalised current in
the in-plane 7 system at C,/C;,. Both
in-plane and conventional out-of-plane

Issue 17, 2020

PCCP =

Remco W. A. Havenith'!

. systems have diatropic/paratropic
current in accordance with the Hiickel
rule, with 4m+2 occupation of the

carbon -«
density
magnetic

Keywords: aromaticity -
compounds

functional calculations -
properties - ring currents

cluster

From the journal:

Physical Chemistry Chemical Physics

out-of-plane 7 system taking prece-
dence, as predicted by simple nesting
of Frost-Musulin diagrams. The cur-
rent-density maps show characteristic
double-doughnut and double-track top-
ographies for out-of-plane and in-planc
ring currents, respectively, both gov-
erned by a common framework of an-
gular momentum rules.

Induced magnetic field in sp-hybridized carbon
rings: analysis of double aromaticity and
antiaromaticity in cyclo[2N]carbon allotropes+

Mickolas D. Charistos

C) Author affiliations
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Cyclo[18]carbon: Insight into Electronic Structure, Aromaticity, and
Surface Coupling
Glib V. Baryshnikov*, Rashid R. Valiev, Artem V. Kuklin, Dage Sundholm, and Hans Agren*
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“ Among the systems studied only C.Br-3*in its triplet state with an
Internal Huckel aromatic tropylium ring and an external incipient Baird
aromatic Br-, ring shows double 11- and s-aromaticity.

*» Magnetic and electronic descriptors of aromaticity suggest the
presence of double aromaticity in [B,,l,,]%?*. However, delocalization
In the |, shell does not contribute to any stabilization of the system.
Therefore, [B,,1,,]¥?* cannot be considered doubly 3D-aromatic.

s Alack of electron delocalization or energetic stabilization precludes
the existence of aromaticity.
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