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THRESHOLD PHOTOELECTRON SPECTRA OF ISOXAZOLE
OVER THE PHOTON ENERGY RANGE 9-30 eV
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Isoxazole C;H3;NO is a five-member heterocycle
molecule containing carbon ring in which two
neighbouring carbon atoms are replaced by oxygen and
nitrogen. It is used for synthesis of antibiotic, antitumour
and anti-HIV agents e.g. [1] and is also considered as an
analogue for biological molecules which are fragments of
sugar-phosphate backbone of DNA.

We report results of threshold photoionization studies
which used penetrating field technique (Fig. 1) [2]. The
threshold photoelectron spectrometer [3] was used to
collect spectra over the photon energy range from 9.9 eV
to 30 eV beyond the previous He I measurements [4, 5].
The overall energy resolution was estimated to be better
then 15 meV. This work was carried out at Synchrotron
Radiation Source in Daresbury, UK using the five meter
McPherson high resolution monochromator providing
radiation in the 5-35 eV range with the highest
resolution of 2 meV.
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Figure 1. Penetrating field technique.

The complete threshold photoelectron spectrum of
isoxazole is presented in Fig. 2. It consists of several
bands with the first ionization threshold at 9.977 eV. The
first band with resolved fine vibrational structures
originates from ionization from the highest occupied
molecular orbital 3a’’(z;). The next band in the 11-13 eV
range, can be associated with the 2a”(m) and the
15a’(LP,) (nitrogen lone pair) orbitals. At higher energy,
apart from clearly visible bands, fitting procedure
revealed few further underlying bands.
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Figure 2. Threshold photoelectron spectrum of isoxazole
measured in the energy range 9.9-30 eV.

References

[1] B.-L. Deng, M.D. Cullen, Z. Zhou, T.L. Hartman, R.W.
Buckheit, Jr., Ch. Pannecouque, E. De Clercq, P.E.
Fanwick, M. Cushman, "Synthesis and anti-HIV activity of
new alkenyldiarylmethane (ADAM) non-nucleoside reverse
transcriptase inhibitors (NNRTIs) incorporating
benzoxazolone and benzisoxazole rings", Bioorg. Med.
Chem. 14 (2006) 2366—2374.

[2] S. Cvejanovié, F.H. Read, "A new technique for threshold
excitation spectroscopy", J. Phys. B: Atom. Mol. Phys. 7
(1974) 1180—1193.

[3]R.I. Hall, A. McConkey, K. Ellis, G. Dawber, L. Avaldi,
M.A. MacDonald, G.C. King, "A penetrating field electron-
ion coincidence spectrometer for use in photoionization
studies", Meas. Sci. Technol. 3 (1992) 316-324.

[4] I.C. Walker, M.H. Palmer, J. Delwiche, S.V. Hoffmann, P.
Limdo Vieora, N.J. Mason, M.F. Guest, M-J. Hubin-
Franskin, J. Heinesch, A. Giuliani, "The electronic states of
isoxazole studied by VUV absorption, electron energy-loss
spectroscopies and ab initio multi-reference configuration
interaction calculations", Chem. Phys. 297 (2004) 289—-306.

[S]T. Kobayashi, T. Kubota, K. Ezumi, C. Utsunomiya,
"Photoelectron angular distribution study of some
isoxazoles combined with perturbation theoretic approach”,
Bull. Chem. Soc. Jpn. 55 (1982) 3915-3919.





