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Data of these crystal was collected by the use of. Stoe IPDS
II diffractometer system. Crystal structure were solved by
direct methods. Sir97 structure solution program was used.
A refinement was carried out by full — matrix least — squares
methods using Shelx1 97 refinement program.
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Fig 1: An ORTEP-III view of title compound
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Complexes of para disubstituted and 4-monosubstituted
biphenyl  formed with 4,4’-dinitrobiphenyl (DNBP),
demonstrate intense colours, from pale yellow to dark red,
upon formation. These colours are dissimilar to the colour
combination of the parent compounds. The focus of this
study was to investigate the nature of these molecular donor-
acceptor interactions in the solid state, using spectroscopic
techniques such as IR, Raman, UV-Vis, NMR and X-ray
crystallography. Typical interactions observed in such
molecular complexes include m-m interactions, hydrogen
bonding, charge transfer and van der Waals interactions.
There are no significant localized interactions between the
guest molecule and the DNBP, except for the weak H-bond
observed in the hydroxybiphenyl complex [1]. Complexes
of DNBP, as acceptor, studied included a variety of
mono- and disubstituted donors, such as dihalo, diamino,
di- and monohydroxy groups. The crystal structures of
these complexes showed retention of the non-planar
conformation of DNBP with a dihedral angle of around
35°. This conformation for DNBP has also been confirmed
using density functional theory (Guassian) calculations that
showed good agreement between the theoretically calculated
and experimentally observed IR and Raman spectra in the
solid state. In non-complexed DNBP, adjacent stacks of
DNBP imolecules form a herring-bone pattern when viewed
from above. On forming complexes with planar guest
molecules, the stacks open out to form a checker-board
pattern (as viewed from above) forming slots between

the stacks which are occupied by the guest molecules. The
packing is generally similar in all the complexes with planar
guest molecules and is determined by the stacking of the
DNBP molecules - with the substituted biphenyls, urea [2]
or thiourea guest molecules slotting in between the stacks.
It appears as if the packing of the complexes in the solid
state is directed mainly by the similar packing of DNBP
units in these complexes. Some of the molecular ratios for
these complexes that vary, depending on the electronic
properties of the donor molecules, were determined using
NMR spectroscopy. The ratio of guest to DNBP depends on
the size (length) of the guest molecule.
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Pheromones are widely recognised as being extremely
important among social insects as ameans of communication
[1]. They can be both volatile and non-volatile chemicals,
which can act by simple detection in the air or by direct
contact, respectively. The pheromones that this study focuses
on fall in the second category (“recognition pheromones”),
and in particular on methyl branched alkanes. Whilst
evidence suggests that methyl-branched alkanes have an
effectasrecognition pheromones, straight chainalkanes have
regularly been shown to have no effect, despite having very
similar chemical properties. This has led to the suggestion
that the conformation of the compounds may have an
effect which leads to the distinction. Previous theoretical
calculations [2] have suggested that the lowest energy
conformation of a methyl-branched alkane is a “paperclip”
conformation. In this study three enantiomerically pure
methyl-branched alkanes were investigated, namely 11-
methyl nonacosane C29Me(11), 9-methyl nonacosane
C29Me(9) and 11-methyl heptacosane C27Me(11). Their
structures were derived from high resolution X-ray powder
diffraction data and subsequently optimized by a geometry
optimization by energy minimization in solid state using
DFT approach. The aim is to attempt to ascertain how the
stereochemistry associated with the methyl group, or the
conformation of the molecule imposed by this group, may
affect the binding of the molecule to the receptors in an
insect’s antennae.
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