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acid and amides functional groups are usually known to form robust 
synthons in absence of other strong hydrogen bonding functional 
groups.

The primary goal of crystal engineering is the prediction of 
supramolecular arrangements for a given molecular structure. Such 
predictions are more difficult for molecules featuring multiple hydrogen 
functional groups as well as flexibility [2].

We have explored the crystal structures of homologous series of 
bis-(quinoline-carboxamido)-alkane in which the amide moieties are 
separated by even number of -(CH2)- groups. The bis-amides show 
an “anti” conformation, in spite of the modification from quinoline-
2-carboxamido to quinoline-6-carboxamido. Other authors have 
made important efforts to understand the occurrence of amide-amide 
hydrogen bonds in presence of nitrogen-heterocycles moieties [3]. In 
this contribution, we present the geometric molecular analyses versus 
hydrogen bonding formation in the compounds. The nature of the 
hydrogen bond is strongly determined by the molecular geometry [3].
Changes in the dihedral angle defined between the quinoline ring and 
the amide groups allow the interactions from weak Csp2-H∙∙∙O to strong 
N-H∙∙∙O. A rare exchange between the 2D-layers and β-sheets occur 
with the extension of the alkyl chain in our quinoline-6-carboxamide 
derivatives [4]. Subtle variations in some geometric parameters would 
account for this change but a more systematic research is necesary to 
have a better understanding in these systems.
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2-hydroxy-4-methoxy acetophenone (2H4M), known as 
paeonol, is a naturally occurring phytoalexin which has been found 
to have analgesic and antibacterial properties. 4-hydroxy-3-methoxy 
acetophenone (4H3M), commonly known as acetovanillone, is also 
plant-derived and possesses anti-inflammatory activity. The use of 
these drugs is limited by their low solubility in water [1]. A method 
commonly used to improve drug solubility is cyclodextrin inclusion. 
The inclusion complexes were formed in the solid state between the 

guest molecules and various cyclodextrins (CDs), namely the native 
hosts γ-CD and β-CD, as well as the derivatised CDs heptakis(2,3,6-tri-
O-methyl)-β-CD (TMB), heptakis(2,6-di-O-methyl)-β-CD (DMB) and 
hexakis(2,3,6-tri-O-methyl)-α-CD (TMA). These inclusion complexes 
were characterised using X-ray diffraction methods (single crystal 
XRD and powder XRD), thermal analysis (DSC, TGA and HSM) 
and proton nuclear magnetic resonance spectroscopy (1H NMR) [2]. 
Solubility studies were carried out using UV-Vis spectrophotometry. 
The isomers 2-hydroxy-5-methoxy acetophenone (2H5M) and 2-
hydroxy-6-methoxy acetophenone (2H6M) were also studied for 
comparative purposes.

Inclusion complexes were formed between each of the four guest 
molecules and β-CD and γ-CD, respectively. The single crystal XRD data 
showed that two of the four inclusion complexes, namely 2H4MBCD 
and 2H5MBCD, were isostructural with a known isostructural series 
which crystallises in the monoclinic space group C2. The remaining 
two complexes 2H6MBCD and 4H3MBCD are isostructural with a 
known isostructural series which occurs in the triclinic space group 
P1. The inclusion compounds formed between each of the four guest 
molecules and γ-CD crystallise in the tetragonal space group P4212. 1H 
NMR spectroscopy was used to determine the stoichiometry.

Single crystal inclusion complexes were only formed between 
TMB and 2H4M, 2H5M and 4H3M, between 4H3M and DMB 
and between 2H5M and TMA. The structures of 2H4MTMB and 
4H3MTMB were found to be isostructural with one another, occurring 
in the orthorhombic space group P212121. The 2H5MTMB complex 
crystallised in the triclinic space group P1. The crystal 4H3MDMB 
belongs to the orthorhombic space group P212121 while the 2H5MTMA 
complex crystallised in the hexagonal space group P63.

In a complementary study, the association between the guest 
molecules and the native cyclodextrin β-CD was studied using 1H 
NMR spectroscopy. By analysing the proton chemical shift changes 
in aqueous solution as a function of concentration, the stoichiometry 
of inclusion complexes formed was assessed by Job Plot analysis and 
the association constants were calculated. In each case, the Job Plots of 
the proton chemical shifts of both host and guest revealed a 1:1 host to 
guest ratio. The association constants were found to be of the order of 
102 for each complex, indicating weak host-guest interactions.
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Zinc gravity casting alloys can be used for general industrial 
applications where strength, hardness, wear resistance or good pressure 
tightness is required. Zinc alloys are often used to replace cast iron 
because of their similar properties and higher machinability ratings. 

The composition of hypoeutectic alloys is close to 4%wtAl and 
their aluminum content is greater than that of eutectic alloys (5%wtAl). 
All zinc casting alloys have dendritic/eutectic microstructures. 
However, hypoeutectic alloys solidify with zinc-rich dendrites, whereas 
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