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THEORETICALLY-DERIVED THERMODYNAMIC
PROPERTIES FOR DERIVATIVES OF X,YDIHYDROXYBENZOIC ACID: CORRELATED TO
THEIR CRYSTALLINE FORMS AND EFFICIENCIES
AS MATRICES UNDER MATRIX-ASSISTED LASER
DESORPTION /IONIZATION TIME-OF-F LIGHT
MASS SPECTROMETRY CONDITIONS
A number of density functional (DFT) models of varying
sophistication were applied to the theoretical computation
of the proton affinity and basicity of neutral x,ydihydroxybenzoic acids (x,y-DHB where x,y are the
structural linkages of 2,3; 2,4; 2,5; 2,6; 3,4 and 3,5) structural
isomers. The computed values were compared and contrasted
with experimentally-derived gas-phase values and the most
appropriate model was selected for additional calculations.
The bulk crystalline form of the x,y-DHB was investigated
using optical microscopy and compared to the protonated/
sodiated matrix peaks under laser desorption/ionization timeof-flight (LDI-TOF) mass spectrometry. Additionally, the
protonated/sodiated peaks for the analyte, substance P, under
matrix-assisted laser desorption/ionization time-of-flight
(MALDI-TOF) mass spectrometry conditions were studied.
It was observed that the 2,5-DHB structural isomer was the
most efficient under MALDI-TOF conditions as a potential
‘UV MALDI matrix’. This may be related to its crystalline
structure and the favorable proton affinity for the radical
species.
Brandon Rebber*1, Kyle A. Beran1† and Sajid Bashir2
1
The University of Texas of the Permian Basin , Department of Physical
Sciences, 4901 E. University Boulevard, Odessa, TX 79762,
beran_k@utpb.edu, 2 Texas A&M University-Kingsville, Chemistry
Department, MSC 161, 700 University Blvd, Texas, 78363

FORMATION OF NAPHTHALENEDICHOLORONAPH-THALENE EXCIPLEXES ON
AL2O3 (0001)
When two similar aromatic compounds are mixed to form a
solution, the electronically excited state could be an exciplex,
a complex of definite proportion that is unstable in the ground
state. Naphthalene and 1,8-dichloronaphthalene associate
with a definite composition when they are vacuum deposited
on a surface of Al2O3. When this complex is excited, the
fluorescence emission is red-shifted relative to the monomer
and spectrally featureless, both of which are characteristic
of an exciplex. In the case of 1,4-dichloronaphthalene, the
exciplex appears to form on Al2O3 when electronically
excited, but the ground state association does not occur. 1,5Dicholoronaphthalene does not appear to form an exciplex
with naphthalene.
N.C. Freyschlag*‡, M.L. Gross*, W.A. Hale*, R.D. Valladares*, M.N.
Masuno, K.A. Martin‡ and A.M. Nishimura†
Department of Chemistry, Westmont College, Santa Barbara, CA 93108,
nishimu@westmont.edu, ‡Department of Chemistry, Point Loma
Nazarene University, San Diego, CA 92106

THE DESIGN AND SYNTHESIS OF NOVEL
GONIOTHALAMIN ANALOGUES
Every two minutes a woman in the United States is diagnosed
with breast cancer. In recent years, one method to identify
potential chemotherapeutic agents has been the mass
screening of natural products for cytotoxicity. One compound
discovered in this manner was goniothalamin. Goniothalamin
was isolated from the dried stem bark of the plant
Goniothalamus sesuipedalis and exhibits cell specific
anticancer activity against breast cancer. Goniothalamin has
been extensively studied and a large number of synthetic
analogues have been prepared in an attempt to determine the
structural features necessary for bioactivity. These studies
have focused primarily on the manipulation of goniothalamin’s styryl substituent. The focus of this research is on
the lactone core of goniothalamin. Analogues have been
prepared that replace the lactone ring with a lactam. It is
anticipated that alteration of the lactam nitrogen substituent
will potentially lead to analogues with better bioavailability
and reactivity than the natural product.
Mark F. Mechelke† and Allissa A. Dillman*
Department of Chemistry, St. Cloud State University, 720 Fourth
Avenue South, St. Cloud, MN 56301, mfmechelke@stcloudstate.edu
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THIOSEMICARBAZONE COMPLEXES OF GROUP
12 ELEMENTS. 1. AN INVESTIGATION OF THE
THIOSEMICARBAZONE FROM
p-DIMETHYLAMINOBENZALDEHYDE
As a continuation of our interest in thiosemicarbazones and
their transition metal complexes, we report the synthetic and
spectroscopic investigations of the thiosemicarbazone from
p-dimethylaminobenzaldehyde, dmabTSC, and its metal
complexes of Zn(II), Cd(II), Hg(II) and Cu(II). Elemental
analysis and molar conductivity data suggest a bimetallic
copper complex while the other complexes contain a single
metal center as expected from the reaction stoichiometry. In
all the complexes dmabTSC coordinates as a neutral bidentate
ligand binding through the azomethine nitrogen and
thiocarbonyl sulfur. The ligand and complexes are strongly
fluorescent in DMSO but this luminescent is almost entirely
quenched in dichloromethane. In general, the emission
intensity of the complexes was less than that for the free
dmabTSC.
Ryan Harness,* Christopher Robertson and Floyd Beckford†
Science Division, Lyon College, 2300 Highland Road, Batesville AR
72501

UNDERSTANDING THE INTERACTIONS OF βPEPTIDES WITH EACH OTHER AND WITH THE
FOS AND JUN UNITS OF THE HUMAN LEUCINE
ZIPPER: A COMPUTATIONAL MODELING STUDY
β-Peptides are synthetic oligomers that mimic the secondary
structures and folding arrangement of natural proteins. Fos
and Jun are natural proteins that form heterodimers containing
a leucine zipper region important for binding DNA and
modulating transcription. Docking simulations modeled how
b-peptides interact with each other and with the leucine zipper
region of Fos or Jun. Brownian dynamics simulations of
different β-peptides consisting of trans-2-aminocyclopentanecarboxylic acid (ACPC) or trans-2-aminocyclohexanecarboxylic acid (ACHC) provided starting snapshots
of helix-helix complexes that were energy minimized to
produce tightly packed dimers. The β-peptides of (R,R)trans-ACPC bound the most intimately. For the most
intimate, the two helices in the dimer ran antiparallel to each
other. Simulations of β-peptides with Fos or Jun tested the
ability of the β-peptide to interact with the leucine zipper
regions. All β-peptides studied bound more favorably to Jun
than to Fos with the electrostatic contribution to the potential
energy making the difference.

REPLICA EXCHANGE SIMULATIONS OF HELICAL
STABILIZATION IN THE YAP1 PROTEIN
N-terminal cysteine-capping has been shown to increase
helical stabilization of small peptides in the gas phase through
a strengthened macrodipole. We now investigate how this
property plays an integral role in aqueous environments by
stabilizing hydrophobic interactions in biologically relevant
peptides. Replica Exchange Molecular Dynamics (REX-MD)
using CHARMM 33B1 and a Generalized Born implicit
solvent model permitted an accelerated sampling of this effect
in the folding of helical native and mutant peptide moieties
of residues 598-607 from the Yap1 protein from
Saccharomyces cerevisiae. Simulations of an N-terminal
alanine mutant in implicit water did not arrive at any
recognizable secondary structure. We also investigated the
effects of C-terminal lysine-capping in combination with the
cysteine-capping, which yielded extensive hydrogen bonding.
An amphipathic α-helical model as the final folded state was
supported. Simulations run in implicit dielectrics less than
that of water did not reach any apparent secondary structure.
Logan S. Ahlstrom* and C. Michael McCallum†
†Department of Chemistry, University of the Pacific, Stockton, CA
95211, mmccallum@pacific.edu

E.M. Nkabyo2, E.A. Lindsey*, B.E. Haines*, K.A. Thomasson1, and F.N.
Ngassa†
†Department of Chemistry, Grand Valley State University, 1 Campus
Drive, Allendale, MI 49401, ngassaf@gvsu.edu, 1. Department of
Chemistry, University of North Dakota, Grand Forks, ND 58202-9024
2. Department of Chemistry, 1101 University Avenue, University of
Wisconsin, Madison, WI 53706
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