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Neurotransmitters play a crucial role to transmit neural signals by the
molecular recognition process, in which the neurotransmitter binds to a specific
receptor. Because of the high molecular selectivity, it is often likened as key
(neurotransmitter) and lock (receptor). In our real world, keys and locks are solid
materials, thus one may expect that the neurotransmitter and the receptor have hard
structures. However, it is not the case because they have many C-C single bonds, which
can generate many conformers. It is difficult to explain the molecular recognition
process from the simple analogy of the real keys and locks. In order to understand the
mechanism, it is important to know their possible variety of conformations. The gas
phase spectroscopy, particularly the supersonic jet spectroscopy is one of the best
methods to investigate conformational landscape. In a supersonic jet expansion, the
sample molecules are cooled down to ~ zero K and thus fluctuating conformers are frozen
to the potential minima. The frozen conformers can be easily distinguished by the
hole-burning (HB) spectroscopy therefore we can clarify the number of stable
conformations and their geometrical structures. Here, we investigated conformations
of adrenaline (epinephrine), which is one of the most famous neurotransmitter, by laser
desorption supersonic jet laser spectroscopy.

The gas phase spectroscopy of adrenal ine has already been reported by Carcabal
and co-workers.' According to their report, two conformers were observed and both of
them are assigned to the conformation stabilized by the hydrogen of the OH group binds
to the nitrogen. Although their assignments of two conformers are fine, the S/N of the
spectrumwas not high enough to conclude whether adrenal ine molecule has more conformers
or not.

From the above motivation, we re-measured S-S, REMPI and HB spectra of
adrenal ine by using advanced laser desorption source with high pressure pulsed nozzle.?
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Four different HB spectra were observed (see Figure 1). The spectra in Figure
2a and 2b are the same as in the previous report while those in Figure 2c and 2d are
newly found in this work. All the bands appearing in the REMPI spectra were observed
in the four HB spectra. It means that four conformers of adrenaline co-exist in the
jet.

In order to WWMWMMWWN‘NWM‘

. h t 3526 PS-AG-OHN OH .
assign the | 4 o o /E:;ri\/NYm
structures Of | b T A P ok o

t
observed conformers, a8 - ~_sceom
IR dlp SpeCtr a were gtw~wﬂv*wﬁfwwdw~wvwmmm& rf»w\wﬁw_w\v_»wx : OH ”
also measured and 2§ e e i ey €
presented in FigUre |24 wrinmimme oot st piny oot omnmsinpo, o o
2a_d Here' the IR 34‘50 IIIII 35‘00‘ S I35|50‘ ‘ ;]; ‘.36‘00 IIIII 36[50‘ S I37|E)0
dip spectra
correspond to the Figure 2. IR dip spectra of adrenaline (lower) and synephrine (upper)

conformer—selected IR spectra which can be measured by replacing the UV burn laser to
the tunable IR laser in the HB spectroscopy. Four conformers of adrenaline show
vibrational bands at 3680 cm and “3610 cm™ commonly. From the analogy to catechol,?®
the vibrational bands are assigned to the free and hydrogen-bonded OH stretching
vibrations, respectively. The positions of the vibrational bands at around 3500 cm’
strongly depend on the conformers and are assigned to the stretching vibration of the
OH group in the chain. It suggests that the major difference among the conformers is
the conformation of the chain. These vibrational frequencies are very close to the
corresponding OH stretching vibrations in synephrine. * Synephrine is the molecule which
has the same chain as that in adrenaline with phenolic ring instead of the catechol
ring (see Figure 2).For example, the band locations of PS-AG-OHN (for the notations

see reference 4) of synephrine at 3526 cm” and 3528 cm' are very similar with those
of spectra a and ¢ of adrenaline (3523 cm™ and 3528 cm™, respectively). Similarly, the
band of S-AG-OHN at 3498 cm™ corresponds to that of spectrum b (3494 cm™) and the band
of S-GG-OHN at 3515 cm™ corresponds to that in the spectrum d (3513 cm). Thus, we
tentatively assign the conformation of the chain in adrenaline from the analogy to
synephrine. The detail assignments including catechol OHs will be discussed in the
presentation together with theoretical IR spectra.

The hydrated adrenaline (1:1) was also investigated by the REMPI and HB
spectroscopy to understand the role of the water for the conformation. It will be
discussed in the presentation.
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