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The channel-like structures of urea [1] and thiourea [2]
inclusion complexes with “innocent” guests such as
hydrocarbons have long ago attracted interest. These
structural patterns have been extensively studied for the
design of materials with interesting mechanical [3] and
optical [4] properties. Also, the generally predictable
hydrogen-bonding patterns have been exploited in the
preparation of structurally unusual cocrystals [5], as
templates in solid-state reactions [6] and in design of a hybrid
hydrogen/halogen-bonded supramolecular network [7].
Combining the tetraalkylammonium salts with urea and
thiourea enabled the construction of hydrogen-bonded
networks consisting of oxoanion nodes bridged by thiourea
[8] or halide nodes bridged by urea [9]. We envisaged that a
large and rigid cation such as the tetraphenylphosphonium
(Ph4P

+) cation could template the formation of channel- or
cage-like motifs in the solid state. We have therefore
combined fluoride, chloride and bromide anions with urea
and thiourea, while employing Ph4P

+ as the counter-cation.
Three pairs of solids were obtained, where each pair has
similar structural motifs and metrics: 1) The isostructural
cocrystals of Ph4PCl and Ph4PF with urea (1:5) contain
hydrogen-bonded channels formed by molecules of urea and
chloride or fluoride anions, respectively; 2) Two cocrystal
solvates of Ph4PCl and thiourea with CH3CN and CH3NO2,
respectively, where thiourea and chloride form channels
through hydrogen-bonding. Although differing in
stoichiometry, the structures possess similar hydrogen
bonding patterns and metrics; 3) Two cocrystals of Ph4PCl
and Ph4PBr with thiourea (1:1) which both exhibit ribbon-like
assemblies of the anions with thiourea. In all six structures,
columnar assemblies of Ph4P

+ cations were identified as a
crucial structure-templating factor.
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The supramolecular reagent isonicotinic acid hydrazide
(isoniazid) is a promising molecule in the supramolecular
synthesis of multi-component molecular complexes [1]. Due
to the covalent reaction of the carbohydrazide functional
group with simple ketones and aldehydes, the hydrogen
bonding functionality of isoniazid can be modified, where
two of the hydrogen bond donors are replaced with hydrogen
bonding “inert” hydrocarbons [2]. The ketones used are
propanone, 2-butanone, cyclopentanone, cyclohexanone,
cycloheptanonoe, cyclooctanone, 4’-methylacetophenone
and benzophenone and the aldehyde 4’-methylbenzaldehyde.
The “modifiers” bonded to the isoniazid then give a measure
of control of the outcome of the supramolecular synthesis
with 3-hydroxybenzoic acid depending on the identity and
steric size of the modifier used. The steric size itself can be
used to shield or to “mask” the remaining hydrogen bonding
functionality of isoniazid such that common homomeric and
heteromeric interactions are prevented from taking place.
This process of covalent assistance to supramolecular
synthesis has been carried out in a one-pot covalent and
supramolecular reaction to make six unhydrated co-crystals
and five hydrated co-crystals.
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