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The mass spectral fragmentation patterns of 3-methyl-4-arylaminomethyleneisoxazol-5-ones obtained by
electron impact have been elucidated. The base peaks are due to the molecular ions. The main fragmentation
routes involve loss of H, OH, H,0, CO, and COOH from the molecular ions as well as rupture of the exocyclic

CH-NH bond.
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There has been much interest in the electron impact
mass spectra of isoxazoles and isoxazolones over the past
decade. In the initial studies it was found that the domi-
nant fragmentation route from the molecular ion of
3,5-dimethylisoxazole involved rupture of the N-O bond
followed by rearrangement of the molecule (1). Similar
processes occurred with 3,5-diphenylisoxazole (2). In both
cases the base peak was not due to the molecular ion. Con-
siderable further work (3-21) with a variety of isoxazoles
has confirmed that fission of the N-O bond and subse-
quent rearrangements commonly take place. With isox-
azolones, fragmentation routes other than those involving
splitting of the N-O bond with concomitant rearrange-
ments can sometimes predominate. In 3-phenylisoxazol-5-
one (I), for example, the base peak is due to a species of
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mass 103 (C,H,) due to loss of N-O-CO from the molecular
ion (1), (21), (22), while with 3-methyl-4-benzylideneisoxa-
zol-5-one (II) (see also ref. 23) the base peak is at mass 128
(C,oH;) due to the loss of N-O-CO plus H from the
molecular ion (1). Other peaks due to species not involving
rupture of the N-O bond are also present in the spectrum
of (I). In the mass spectra of 3-methyl-4-arylhydrazonoisox-
azol-5-ones (III) fragmentation is initiated both by
cleavage of the heterocyclic ring and by the exocyclic
arylhydrazono moiety (24). The mass spectra of
5-alkylisoxazol-3-ones (e.g. IV) which involve several basic
fragmentation routes have also been reported (25). This
paper is concerned with the electron impact mass spectra
of 3-methyl-4-phenylaminomethyleneisoxazol-5-one (V, R
= H) and the three 3-methyl-4-tolylaminomethyleneisox-
azol-5-ones (V, R = CH;). These compounds have been
shown to exist as structure (V) with hydrogen bonding bet-
ween the CO and NH groups and not as other possible
tautomeric forms both in solution and in the solid state
(26).

Unlike 3-methylisoxazol-S-one (VI) (21), 3-phenylisox-
azol-5-one (I) (1) (21) (22), 3-methyl-4-benzylideneisoxazol-
S-one (II} (1) and 3-methyl-4-phenylhydrazonoisoxazol-5-
ones (III) (24), the base peaks in the mass spectra of the
four 3-methyl-4-arylaminomethyleneisoxazol-5-ones
(Figures 1-4) are all due to the molecular ions. There are
several competing fragmentation routes from the
molecular ion. These will be dealt with in turn.

Loss of H' to form the M-1 ion occurs with 3-methyl-4-
phenylaminomethyleneisoxazol-5-one (V, R = H). This
gives rise to a peak of 9% of the intensity of the base peak.
The species responsible for the M-1 peak is depicted as an
isoxazoloisoxazole derivative. These species may be form-
ed by loss of the hydrogen associated with the hydrogen
bonding in (V, R = H). The three tolylamino derivatives
behave similarly. In keeping with this structural assign-
ment for the M-1 ion it fragments to a small extent by loss
of the elements CH;.CNO to form a C;H,NO* ion at mass
144 (4%) as shown in Scheme 1. A strong metastable was
observed for the transition 201 — 144. The three tolyl
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Empirical Formula of Fragment Ions (a) in the Mass Spectra of 3-Methyl-4-arylaminomethyleneisoxazol-5-ones (V)
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Table 1
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Table 1 Continued

mle Formula
R=H
110 CHO, —
C,H,NO, 22
109 CH,N,0 2
108 C,H,0 —
CHNO —_
107 C,H,N —
C,H,0 —
106 C,H,N -
105 CH, -
C,H,N 2
C,H,N, 6
104 C.H, -
C,H\N 12
103 C,H, 1
102 CH, 1
101 C,H, 4
93 CH,N 18
92 CH, —
CHN 2
91 CH, 3
CH,N 2
90 H, S
89 C.H, 5
82 C H,NO 4
CH,0, 8

Vol. 17
Intensity [%]
R = 2-CH, R = 3-CH, R = 4-CH,
1 2 —
15 4 7
9 — -
2 2 3
1 5 3
14 10 12
1 1 —
10 8
— — 2
1 — 1
- 1 -
— —_ 2
2 2 1
4 3 4
2 1 1
1 1 4
—_ 1 1
— 2 4
18 24 22
3 3 2
4 4 4
6 3 3

(a) Only those ions of mass > 80 and of intensity = 1% of the base peak are recorded. Peaks due to '*C species are omitted from the table.

derivatives also lose CH;.CNO from the M-1 ions to give
analogous species which give rise to peaks of 1-2% of the
base peak.

One major fragmentation route from the molecular ion
of (V, R = H) involves the loss of OH to form a
C,,H,N,0* ion at mass 185 (10%). The C;;H;N,0* ion is
depicted as an azetoisoxazole derivative (Scheme 2). A
strong metastable for the transition 202 — 185 is observed
in the spectrum. The C,,H,N,0* ion may lose H' to form a
C,,H,N,0* species at mass 184 (3%). The C,;H,N,0*
species is also formed from the molecular ion by loss of
H,O0, for which transition a metastable is observed, and
from the M-1 ion by loss of OH'. The m-tolyl and p-tolyl
derivatives behave in the same way but with the o-tolyl
derivative the M-OH species gives a peak of only 1% of
the base peak while the M-H,0 species is not observed at
all in the spectrum. Perhaps steric factors account for this
difference.

Another fragmentation pathway from the molecular ion
of (V, R = H) involves the loss of CO, to afford a
C,,H,,N,* species at mass 158 (4%). A metastable for the
transition 202 — 158 is present in the spectrum. The
C,H,oN," species is depicted either as a pyrazole or an
aziridine derivative (Scheme 3). This species may lose
CH;' to afford a C,H,N,* ion at mass 143 (4%), CH,CN to
afford a C,H,N* species at mass 117 (6%) or C,H, to

afford C,H,N,* ion at mass 132 (4%). Metastable peaks for
the transitions 158 — 117 and 158 — 132 are observed in
the spectrum. The loss of CO, is observed from the
molecular ion of the m-tolyl analogue but not from the
o-tolyl or p-tolyl derivatives. However, peaks due to the
loss of CO, + CH;, CO; + C,H, and CO, + CH,;CN are

observed in the spectra of all three tolyl derivatives.

A major fragmentation route from the molecular ion of
(V, R = H) involves loss of COOH" to afford a C,,H,N,"*
ion at mass 157 (18%). This ion is also formed from the
M-1 ion by loss of CO, and presumably also by loss of H'
from the C,,H,,N,*" species just discussed. The structure
of the C,H,N,* ion is not clear but it is depicted as an
aziridine, pyrazole or pyridazine derivative (Scheme 4). It
loses HCN to afford a C;H,N* ion at mass 130 (3%) or
C,H, to afford a C,H,N,* ion at mass 131 (6%).
Metastables for the transitions 157 — 130 and 157 — 131
are observed in the spectrum. The three tolyl derivatives
disintegrate in a corresponding way.

As well as these fragmentation routes the molecular ion
of (V, R = H) also fragments at the exocyclic CH-NH
bond. The straightforward bond rupture to form the
C,H,NO,* ion at mass 110 (22%) and the C;HN* ion at
mass 92 (2%) occurs to a large extent. The exocyclic bond
rupture may also be accompanied by a hydrogen migra-
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Figure 1: Mass spectrum of 3-methyl-4-phenylaminomethyleneisoxazol-5-one (V, R = H).
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Figure 2: Mass spectrum of 3-methyl-4-o-tolylaminomethyleneisoxazol-5-one (V, R = 2-CH,).

tion as evidenced by the presence of the C,H,N*" species
at mass 93 (18%). The accompanying fragment, the
CsH,NO,*" species at mass 91 survives only in very small
amounts (< 1%). The three tolyl derivatives behave in an
analogous way.

The empirical formulae of the fragment ions are given
in Table 1.

EXPERIMENTAL

The spectra were determined with an A.E.I. MS-30 mass spectrometer.
The samples were analysed by a direct insertion probe at an ionising cur-
rent of 70 eV. The ion source temperature was 100°C. Elemental com-
positions were obtained by the peak matching method.

3-Methyl-4-phenylaminomethyleneisoxazol-5-one (V, R = H) and the
three tolylamino analogues (V, R = 2.CH,), (V, R = 3.CH,)and (V,R =
4-CH,) were analytically pure (26).
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Figure 3: Mass spectrum of 3-methyl-4-m-tolylaminomethyleneisoxazol-5-one (V, R = 3-CH,).
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Figure 4: Mass spectrum of 3-methyl-4-p-tolylaminomethyleneisoxazol-5-one (V, R = 4-CH,).

(13) K. K. Zhigulev, R. A. Khmel’nitskii and S. K. Sokolov, Khim.
Geterotsikl. Soedin., 737 (1971); Chem. Abstr, 76, 24274 (1972).

(14) K. K. Zhigulev, R. A. Khmel’nitskii, M. A. Panina, I. 1. Grandberg
and B. M. Zolotarev, Khim. Geterotsiki. Soedin., 889 (1972); Chem.
Abstr., 77, 151322 (1972).

(15) K. K. Zhigulev, S. D. Sokolov and R. A. Khmel'nitskii, Khim.
Geterotsikl. Soedin., 1336 (1972); Chem. Abstr., 78, 57213 (1973).

(16) K. K. Zhigulev, R. A. Khmel’nitskii and M. A. Panina, Khim.
Geterotsikl. Soedin, 457 (1974); Chem. Abstr, 81, 36887 (1974).

(17) K. K. Zhigulev, R. A. Khmel’nitskii, S. D. Sokolov and N. M.
Przheval’skii, Khim. Geterotsikl. Soedin, 453 (1974); Chem. Abstr., 81,
48959 (1974).

(18) K. K. Zhigulev, S. D. Sokolov and R. A. Khmel'nitskii, Khim.

Geterotsikl. Soedin., 755 (1974); Chem. Abstr., 82, 3553 (1975).
(19) J. H. Bowie and T. K. Bradshaw, Aust. J. Chem., 23, 1431 (1970).
(20) G. L. Aldous and J. H. Bowie, Org. Mass. Spectrom., 10, 64 (1975).
(21) J. L. Aubagnac and D. Bourgeon, ibid, 12, 65 (1977).
(22) G. Cum, P. D. Giannetto and N. Uccella, J. Chem. Soc., Perkin

Trans. 2, 2038 (1973).

(23) T. Nishiwaki, Tetrahedron Letters, 4355 (1968).

(24) R. G. Fenwick and H. G. Garg, Org. Mass Spectrom., 7, 683
(1973).

(25) T. Yokobe, Yakugaku Zasshi, 89, 1245 (1969); Chem. Abstr., 72,
21219 (1970).

(26) L. A. Summers, Aust. J. Chem., 26, 889 (1973).



