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ABSTRACT: N-Alkyl ammonium resorcinarene bromides and 1,4-diiodoocta�uorobutane via multiple intermolecular halogen
bonds (XB) form di�erent exotic supramolecular architectures through subtle changes of the upper rim substituents. Dimeric
dumbbell-like assembly with encapsulated guest molecules is generated with N-benzyl substituents. The N-hexyl groups engender
an XB-induced polymeric pseudocapsule and an XB-induced dimeric capsule with entrapped 1,4-dioxane guest molecules. The
N-propyl and N-cyclohexyl groups generate deep cavity cavitands. The deep cavity cavitands possess cavities for self-inclusion
leading to polymeric herringbone arrangement in one direction and that pack into 3D polymeric arrangement resembling egg
crate-like supramolecular networks. These assemblies are studied in solution via NMR spectroscopy and in the solid state via X-
ray crystallography.

1. INTRODUCTION
The utilization of weak interactions in the design of functional
assemblies is a challenge, from both fundamental and
application purposes.1 Anions adopt multiple coordination
geometries and can participate in noncovalent interactions such
as electrostatics, metal coordination, anion��, and hydrogen
bonding.2 The hydrogen bond (HB) is arguably the most
frequently used weak interaction in the design of organic
supramolecular architectures.3 Halogen bonding (XB) resulting
from the noncovalent interaction between polarized halogen
atoms and Lewis bases was recently de�ned4 and has been
demonstrated to show e�cient directional interactions with
anions. The halogens in XB donors have been shown to exhibit
an anisotropic electron distribution resulting in an electro-
positive region on the halogen commonly named as the �-
hole.5 The strongest XB interactions (A-Hal···X�) are observed
with the most polarizable halogens in the order I > Br � Cl �
F.6

Anions being good Lewis bases have been shown to be
suitable HB and XB acceptors.4,6,7 The spherical, symmetrical,
and electronic nature of halides makes them excellent electron
donors as the negative charge is concentrated on a single
atom.6,7 By virtue of these properties, halides can adopt

numerous coordination numbers.8 The cooperative utilization
of both HB and XB to form distinct functional assemblies is
rare, and when it does occur, a compromise between the
distinct preferences of the two interactions is observed.9 Anions
have templated multiple supramolecular networks with various
XB donors.10 Ditopic, tritopic, and tetratopic XB donors with
the association of di�erent halide anions a�ord interesting 2D
and 3D structures.11 These structures include tubular
assemblies and honeycomb and corrugated networks.11 The
two-fold interpenetrated, pyrite-type, cubic lattices with
octahedral coordination around the halide anion are also
reported.12

The N-alkyl ammonium resorcinarene halides (NARXs) are
formed through the cleavage of tetrabenzoxazines by hydrogen
halides under re�uxing conditions.13 The halide anions and the
�NH2

+�R moieties through very strong intramolecular HBs
form a circular cation�anion seam resembling extended
cavitand-like structures.13 Chlorides and bromides are optimum
anions for this process by virtue of their size and electronic and
HB acceptor a�nity.13 These large organic salt molecules
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