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Structural investigations on a linear depsipeptide and cy-
clopeptides by combined IR/UV spectroscopy: Importance
of dispersion interactions — Anke Stamm, Dominic Bernhard,
and ∙Markus Gerhards — TU Kaiserslautern, Fachbereich Chemie,
Erwin-Schrödinger-Str. 52, 67663 Kaiserslautern
Depsipeptides as a special subclass of peptides contain at least one
ester bond replacing a peptide bond which gives rise to a different
folding behavior compared to an ordinary peptide. For a better un-
derstanding of their biological activity on a molecular level, knowl-
edge on the structure of the isolated depsipeptides is of importance.
As a first model system investigated in a molecular beam experiment
we have chosen cyclohexylcarbonyl-glycine-lactate-2-anisidine (CyCO-
Gly-Lac-NH-PhOMe; abbrev.MOC). MOC represents a linear dep-
sipeptide whose structural investigation should give basic insights into
preferred conformations of isolated depsipeptides. The system contains
both an aromatic phenyl ring and an aliphatic cyclohexyl ring which
interact via CH/𝜋 dispersion interactions. This structure is only stable
if dispersion is taken into account. An experimental analysis on the
depsipeptide as well as on cyclopeptides is performed by application
of mass- and isomer-selective combined double and triple resonance
IR/UV methods in a molecular beam. In order to assign structures,
DFT calculations including dispersion corrections were performed and
compared with the experimental IR spectra.

MO 9.2 Tue 15:00 f102
Multiphoton microscopy for corneal pathologies diagnosis —
∙Ana Batista1,2, Hans Georg Breunig1,3, Aisada Uchugonova1,
Berthold Seitz4, António Miguel Morgado2,5, and Karsten
König1,3 — 1Department of Biophotonics and Laser Technology,
Saarbrücken, Germany — 2Institute for Biomedical Imaging and Life
Sciences, Coimbra, Portugal — 3JenLab GmbH, Jena, Germany —
4Department of Ophthalmology, University of Saarland, Medical Cen-
ter, Homburg/Saar, Germany — 5Department of Physics, Coimbra,
Portugal
The diagnosis of corneal pathologies may be improved by multipho-
ton microscopy (MPM), which provides 3D imaging of the cornea with
subcellular resolution, and information on tissue morphology and cells’
metabolism. Here, we report on the use of MPM for ex-vivo characteri-
zation of non-pathological human corneas and evaluation of structural
and metabolic changes due to pathology. A 5D multiphoton micro-
scope with high spatial, temporal, and spectral resolutions was used
for image acquisition.

All layers of the human cornea were characterized ex-vivo based on
their autofluorescence and SHG. The autofluorescence lifetime of the
metabolic co-factors NAD(P)H and flavins was used to assess the cells’
metabolic state. Corneal samples with different pathologies showed
significant differences in the metabolism of corneal epithelial cells.
Different collagen fibrils structural organizations as well as autoflu-
orescence lifetimes were observed in the corneal stroma of pathological
samples. Discrimination between different pathologies was also feasi-
ble.

MO 9.3 Tue 15:15 f102
Time-resolved XUV photoelectron spectroscopy of organic
molecules in solution — ∙Johan Hummert, Geert Reitsma, Ia-
son Katechis, Martin Eckstein, and Oleg Kornilov — Max Born
Institut Berlin, Germany
The characteristics and function of biologically relevant molecules are
often controlled by their environment, i.e. an aqeous solution or a
protein. To investigate this interaction it is therefore imperative to
study electronic structure and dynamics of molecules in solution. For
this purpose we implement time-resolved photoelectron spectroscopy
which can provide information unaccessable with techniques like tran-
sient absorption spectroscopy.

We combine our time delay compensating XUV monochromator [1]
with the liquid jet technique [2]. This enables us to probe molecular
electronic states with a single XUV photon of tunable energy in the
range of 10 to 50 eV. With a tunable excitation wavelength (TOPAS)
and a demonstrated time resolution of 40fs our setup is promising for
Investigation of diverse organic molecules in multiple solvents.

In first experiments we resolve the electronic ground states of wa-

ter soluble molecules, investigating the shift of the ionization potential
due to solvation. We further observe changes of the photoelectron
spectrum of liquid water upon exposure to 400 nm light.

[1] Eckstein et. al., JPCL 6, (2015): 419-25
[2] Faubel et. al., JCP 106, (1997): 9013-31

MO 9.4 Tue 15:30 f102
High-resolution study of the smallest sugar dimer: In-
terplay of hydrogen bonds in the glycolaldehyde dimer
— ∙Sabrina Zinn1,2,3, Chris Medcraft1, Thomas Betz1, and
Melanie Schnell1,2,3 — 1Max Planck Institute for the Structure
and Dynamics of Matter, Hamburg, Germany — 2Center for Free-
Electron Laser Science, Hamburg, Germany — 3The Hamburg Centre
for Ultrafast Imaging, Hamburg, Germany
The aggregation of glycolaldehyde was studied in a conformer-selective
manner using high-resolution rotational spectroscopy in the gas-phase.
Glycolaldehyde is formally the smallest sugar molecule, as it contains
an aldehyde- and a hydroxy-group and was the first and so far the only
sugar found in space. On this model system, we reveal hydrogen bond
selectivity that guides the molecular recognition of carbohydrates in
nature, in agreement with previous FTIR measurements.

In the high-resolution spectrum we assigned the rotational spectra
of two stable dimer conformers. The lowest energy conformer reveals
𝐶2 symmetry by forming two intermolecular hydrogen bonds and by
giving up the rather strong intramolecular hydrogen bond. In addi-
tion, we assigned all of its singly 13𝐶- and 18𝑂- substituted species
in natural abundance allowing us to determine the precise structure
of this conformer. Predicting a precise structure of a weakly bound
complex using quantum chemical calculations is still challenging, even
for a small complex like the glycolaldehyde dimer. That is why an ex-
perimentally determination of the structure is highly important to get
precise information about the interplay of intermolecular interactions.

MO 9.5 Tue 15:45 f102
Molecular structure and chirality decrypted by rota-
tional spectroscopy — ∙Sérgio R. Domingos1, Cristóbal
Pérez1, David Schmitz1, Anna Krin1, Amanda Steber1, David
Patterson2, and Melanie Schnell1 — 1Max-Planck-Institut für
Struktur und Dynamik der Materie, Hamburg, Germany — 2Physics
Department, Harvard University, Cambridge MA, United States
The ability to determine the conformation and handedness of chiral
molecules is crucial in establishing how molecular structure and bio-
logical activity are related. Thus, fast and reliable methods that can
analyze chiral mixtures are of utmost importance and are increasing
in demand in chemical and pharmaceutical sciences. Chiral analy-
sis using broadband rotational spectroscopy has been recently demon-
strated [1] and is paving the way towards becoming an established
analytical tool for chirality detection: radiation associated with a loop
of three dipole-allowed rotational transitions is emitted exactly out
of phase by molecules of opposite chirality, thus providing a direct
signal of molecular chirality. The double-resonance scheme with two
orthogonally-polarized transient electromagnetic fields results in the
emission of microwave radiation along a third, mutually-orthogonal
polarization, which we detect. The phase information encoded in the
microwave field reveals the sign of the dipole-moment triple-product.
Due to its resonant nature, microwave three-wave-mixing is developing
into a probe of chirality with unprecedented conformer-selective capa-
bilities. Recent studies on terpenes will be presented and discussed.
[1] Patterson D, Schnell M, Doyle JM, Nature 2013, 497, 475-477.

MO 9.6 Tue 16:00 f102
The Photodissociation of the Ortho-Xylyl Radical, C8H9, In-
vestigated by Velocity Map Imaging — ∙Kai Pachner and Ingo
Fischer — Institut für Physikalische und Theoretische Chemie, Uni-
versität Würzburg, Am Hubland Süd, 97074 Würzburg, Deutschland
Xylyl radicals can be found as intermediates in combustion processes.
Their parent molecules, the xylenes, are used as additives in fuels to
increase antiknock properties. The thermal decomposition of the xylyl
radicals has been explored recently by Hemberger et al. in a syn-
chrotron experiment [1]. Based on these studies, we investigated the
photodissociation of the ortho-xylyl radical using velocity map imag-
ing. Ortho-xylyl radicals were formed via flash pyrolysis in a pulsed
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molecular beam using 2-methylphenethyl nitrite as a precursor. Irra-
diation of the ortho-xylyl radical with UV light leads to the formation
of either ortho-xylylene or benzocyclobutene by hydrogen atom loss.
Generated hydrogen fragments are then ionized in a [1+1’]-REMPI
process via the 1s-2p transition and detected on a velocity map imag-
ing detector. The translational energy distribution of the hydrogen
fragments as well as their angular distribution indicate a statistical
dissociation for both pathways.

[1] Hemberger et al., J. Phys. Chem. A, 2014, 118, 3593 - 3604.

MO 9.7 Tue 16:15 f102
Tracking chemical reactions with time-resolved sulfur-1s-
spectroscopy: Light induced radical formation and isomer-
ization of 4-Methylbenzenethiol in the liquid phase — Miguel
Ochmann1, ∙Inga von Ahnen1, Amy Cordones-Hahn2, Abid
Hussain1, Jae Hyuk Lee2, Kiryong Hong2,3, Katrin Adamczyk1,
Tae Kyu Kim3, Robert W. Schonlein2, Oriol Vendrell1, and
Nils Huse1 — 1Department of Physics, University of Hamburg and

Max Planck Institute for the Structure and Dynamics of Matter, Cen-
ter for Free Electron Laser Science, Hamburg, Germany — 2Ultrafast
X-ray Science Lab, Chemical Sciences Division, Lawrence Berkeley Na-
tional Laboratory, Berkeley, California, USA — 3Department of Chem-
istry and Chemistry Institute of Functional Materials, Pusan National
University, Busan, South Korea
Sulfur analogues to alcohols (R-SH) are abundant in nature and their
chemistry is similar to alcohols. Recent results on the model system
4-methylbenzenethiol from transient absorption spectroscopy indicate
sulfur radical generation upon UV excitation and formation of another
species which eludes identification by optical spectroscopy. It was the-
orized that the hydrogen atom attaches to the aromatic ring. We
used transient Sulfur-1s spectroscopy as a new element-specific probe
of transient electronic and molecular structure. Two induced absorp-
tion peaks below the ground-state bleach clearly indicate formation of
two new sulfur-species. Using TDDFT calculations we identified the
thio-radical and a thione isomer with the photoejected hydrogen atom
attached to the aromatic ring.

2


