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r.ﬂlniuﬂ: In this work, we analyse the interactions. of allali

metal catinns with (&) and [14]helicens and the ction mo-
bility of therein. We founsd that the distortbon of the carbon
skideton i@ Lhe reason Lhat some of the structunes which are
local minima for the smallest cations are not enengetically
stable for K*, Rb*, and Cs*. Alo, the most favorable oome
plers ane those where the aition B inferacting with o
iwngs lomming a metalocenelle structuie, excepl for the
largest cation (5, whene the distortion provoked by the
size of the cation destabilizes the complex. As far as mobility
is concemed, the smallest cations, particulary Na*, are the
L
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hility is bmated by the capture of the cation forming the
melallocene-lee structure. In larger helicenes, the enengy
barriers Jor the cation Lo move ane Smiler both inside and
outside the helic. However, compleses with the cation be-
twieen twa layers are maore cnergetically Bvored so that the
movement will be prefered in that region, The bonding
analysis reveals thal interactions with no less than 50% of
orbital contribution are Laking plaos for the serdes of £
-l6]helicene. Particularky, the complexes of Li* show remark-
able orbital character [72.5-81.6%).
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Introeduction

Heficenes are polycyclc aromatic compounds: formed by ortho-
fused arcmatic rings. n 1956, Mewman and Lednicer™ synithe
sized  phenantrod 3 4-ciphenantrens and introduced  the term
hexahelicene (ater [Sihelicene), where the numbser in brackets.
ndicales the numbes of rings in the helical backbone, The in-
tewest in these systems & due o their exceplional structural,
chiroptical, and clectronic propertics™ ? Their distinctive hel
oAl sinariane emenges froem the stenic hindmnoe of the temrminal
rings, acquiring chimlity even though they do not have chiral
cenbers, Howewer, studies revealed that this deviation rom pla-
narity does not represent a significant loss in sromaticite™
that is, the highly delocalized x-clectron surface s presened
and the: -x stacking interactions artse in heloenes with maone
averlapped Layers, This s-cloud allows. the mteraction beteeen

lial 2 Sorous, 8, Mulin, O % Pan, Pol AL | emadscder-Hemera,
Wroall £, Al
iieparimendo de §ion Apkooda
Lenire de Ivedigoerinpde | dios Avamrados Unidod Memde
A, & Antigue comeisrg o Progeesn, Apdo, Posial 71, Coslerses
SN0, Mdricla, Tax, [Ménirn)
it et e

[kl E Mueifi, D, F Oetir-h
DACE, Lerevricked dusirer Asicnoma de febenon
AP 2 CF B, Comdasodn. Talshe ool

an hebcene and a cation. Johansson and Pateschke, employing
quanium chernical methods, predicled complexes formed by
[6}- and [FTheficenes with Cr, Mo, W, and Pt and the feasibility
of using these metaks to fix the helicene to a spedfic atropiso
mer™ Recent studies by Maborik and Vafura®™ " hawe oon
Firrneed the existence of the cationic complexes of [G]helicens
with TI', Ag', and Li' in the gas phase, which are charsces-
ized via secirospray ionation-mass spectrometry. Also, their
compatations for the T1°, Ag®, and Li' oomplooes ndicate
that the most probable structure 5 a complex with the heli
cene aing as a molecular tweerer and the cation trapped

Our group’s recent interest in heliones™" and metalio-
cenes™ ' led us to ask the follwing questions: Are the struc
tunes with the cation on top of anather ring enengetically
worable? ks it possible 1o move the cation along the helicense?
15 the muobdity mechanism the same for all the alkali metals? If
=, in which way would it move? Furthermore, these gquestions
become cwen maore relevant dee to the importance: of cxplor
ing carhon stnsciunes capable of adsorbing and releasing 11
toward the development of Lidon batteries™ ™ To answer
Uit gquestions and wnderstand the relative  stability and
bonding of esch cationic comiples, we carry out a series of
compatations based on the density functional theory (DFT).
Char most striking results inchade that smaller cations mose



