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Abstracts
IMPLEMENTATION AND USE OF SELECTIVE
SHAPED PULSES ON LOWER-END NMR
SPECTROMETERS
The implementation of selective shaped pulses as pulse-width
modulated DANTE pulse trains in an Anasazi Eft-90 NMR
spectrometer, an extremely popular instrument among
institutions with modest research programs, is presented. The
excitation frequency profiles obtained for several types of
shaped DANTE pulse trains, including square, triangular,
trapezoidal, Gaussian, and half-Gaussian, are presented and
compared to theoretical calculations, and their usefulness is
further showcased in a series of selective population inversion
(SPI) experiments. Comparison of these results to those
obtained from analogous experiments recorded using
conventional shaped pulses on a state-of-the-art NMR
spectrometer indicates that the shaped DANTE pulse trains
perform remarkably well. Their practical and theoretical
limitations, as well as general guidelines for their
implementation in other spectrometers, are discussed.
Daniel Lim* and Guillermo Moyna†
Department of Chemistry & Biochemistry, University of the Sciences
in Philadelphia, 600 South 43rd Street, Philadelphia, PA 19104-4495

SYNTHESIS OF A FAMILY OF NAPHTHYL
PROPARGYL ETHERS AS POTENTIAL
CYTOCHROME P450 INHIBITORS
Cytochrome P450 enzymes are a superfamily of
hemoproteins involved in the metabolism of endogenous and
exogenous compounds such as drugs and environmental
chemicals including chemical carcinogens, in humans, other
animal species, bacteria and plants (1,2,3). In our previous
studies, we have established that certain aryl and arylalkyl
acetylenes act as inhibitors of these enzymes (4,5). The degree
and type of inhibition, as well as the selectivity towards
different isoforms, greatly depends on the size and shape of
the molecule and the placement of the triple bond. We have
recently aimed our studies at propargyl ethers; this new group
of compounds contains an oxygen atom on the substituent
chain which will change the polarity and orientation of the
triple bond.
In this paper, we report the synthesis of a new family of
propargyl ethers containing a naphthalene ring system. The
six compounds, 1-naphthylpropargyl ether (1-NPE),
2-naphthylpropargyl ether (2-NPE), 1-naphthylmethylpropargyl ether (1-NMPE), 2-naphthylmethylpropargyl ether
(2-NMPE), 1-naphthylethylpropargyl ether (1-NEPE), and
2-naphthylethylpropargyl ether (2-NEPE) have been
synthesized and characterized.
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ANALYSIS OF A HOMOLOGOUS SERIES OF
MONO-ALKYLATING METHANESULFONATE
ANTINEOPLASTIC AGENTS UTILIZING
PATTERN RECOGNITION TECHNIQUES
Aliphatic methanesulfonate compounds are antineoplastic in
action and alkylate DNA at the N-7 position of guanine. A
methanesulfonate group having a non-branched saturated
aliphatic chain of 1 to 9 carbons comprises a homologous
series of compounds. Two homologs of this series (An alkyl
group of 6 and 8 carbon atoms covalently bonded to the
methanesulfonate group) are shown to have molecular
properties that are highly correlated with the homologs having
1 to 5 carbon atoms, 7 aliphatic carbons, and 9 aliphatic
carbons. Molecular properties of the series that are shown to
be linear are formula weight, molar refractivity, molar
volume, parachor, Log P, Log Kow, and index of refraction.
Pattern recognition techniques such as cluster analysis, Kmeans cluster analysis, detrended correspondence analysis,
hierarchical classification, and nonmetric multidimensional
scaling clearly show the high similarity and interrelationship
of all the members of the homologous series. All series
members show zero violations of the Rule of 5 which
indicates these compounds will have good bioavailability and
favorable bioactivity. All series members have identical
number of oxygen atoms (3), nitrogen atoms (0), and amine
groups (0), which indicates highly similar polar surface area
(PSA). This observation was confirmed by calculation of
actual PSA values which were found to be consistent at
43.376 A2, a value suggesting intestinal absorption of these
agents to be greater than 95%. Dermal permeability
coefficient values (Kp) increase at a logarithmic rate as the
number of aliphatic carbons increase. This observation
suggesting a strong influence of the aliphatic chain on
membrane permeation. Values of polar surface area indicate
that members of this series can penetrate the blood-brainbarrier.
Jared Hrdy*, Ronald Bartzatt†
University of Nebraska, College of Arts and Sciences, Chemistry
Department, Medicinal Chemistry Laboratory, 6001 Dodge Street,
Omaha, Nebraska 68182, bartzatt@mail.unomaha.edu

Algernon T. Kelley*, Jasmine Y. Mesbah*, Michael E. McKendall, Tasha
P. Smith, and Maryam Foroozesh†
†Department of Chemistry, Xavier University of Louisiana, 1 Drexel
Drive, New Orleans, LA 70125, mforooze@xula.edu
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DOCKING OF BERBERINE AND PALMATINE
TO ALDOSE REDUCTASE
Molecular informatics is a fairly new area of research that
encompasses biological and chemical aspects of protein and
drug research. Over the past twenty years, a number of
structurally diverse compounds have been reported to inhibit
the enzyme aldose reductase (AR) and therefore possess
potential utility for prevention of some chronic diabetes
pathologies. This paper examines the docking ability of two
AR inhibitors berberine and palmatine to the AR known
active-site. Some molecular interactions at the active-site
involving enzymatic amino acid residues and the two
inhibitors are suggested.
Ryan Wales* and David Soriano†
Chemistry Department, University of Pittsburgh-Bradford, Bradford,
PA. 16701, soriano@exchange.upb.pitt.edu

COMPUTATIONAL ANALYSES OF ORTHOLITHIATIONS ON 2,4-QUINOLINEDIOL AND
2,4-DIMETHOXY-QUINOLINE RING SYSTEMS
Semi-empirical PM3 calculations were performed on
transition state complexes for lithiation of 2,4-quinolinediol,
and 2,4-dimethyoxyquinoline in order to model directed
ortho-metalation (DOM) reactions of these aromatic systems.
The resulting data was used to predict the preferred site of
alkylation on these ring systems. DFT single point energies
on resulting transition state PM3 geometries were also
obtained. Differences in transition state energies were used
to predict product ratios formed in lithiation reactions. The
resulting computational data was used to confirm that
lithiation occurs almost quantitatively at C-3 in both the
2,4-quinolinediol system and the 2,4-dimethoxyquinoline
system.
Elizabeth Wichman*, Jeffery W. Seyler, and Shelly B. Blunt†
Department of Chemistry, University of Southern Indiana, 8600
University Boulevard, Evansville, IN 47712, sblunt@usi.edu
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MEMBRANE EXTRACTION OF AQUEOUS
TRANSITION METAL IONS USING
COMMERCIAL NAFION GAS DRYERS
Membrane extraction is a widely employed technique for
improving the sensitivity and/or selectivity of a chemical
analysis. This paper reports a study on the membrane
extraction of aqueous transition metal ions using commercially
available Nafion gas dryer assemblies. Though designed and
marketed for use with gaseous mixtures, results of this work
indicate such assemblies can be effective for the selective
extraction of aqueous mixtures after a simple pretreatment
procedure not requiring physical modification of the unit. The
analytical merit of this sampling approach was evaluated by
examining various performance characteristics using aqueous
Cu(II) as a model system.
Kimberly Bullock* and Paul A. Flowers†
Chemistry and Physics Department, University of North Carolina at
Pembroke, Pembroke, NC 28372-1510, paul.flowers@uncp.edu

DOCKING OF DYNORPHIN TO THE KAPPA
OPIOID RECEPTOR
The continuation of our molecular informatics research
involving a 3D model of the important transmembrane protein,
the kappa opiod receptor, has lead us to an effort to gauge
the ability of the endogenous peptide dynorphin to bind to
several potential binding sites. Our results suggest that the
interaction between dynorphin ligand and the receptor occurs
at the primary binding site of the target protein and
hydrophobic interactions are the major mode of molecular
recognition.
Ryan Wales* , Francis Mulcahy* and David Soriano†
Chemistry Department, University of Pittsburgh-Bradford, PA. 16701,
soriano@exchange.upb.pitt.edu

