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The fragmentation under electron impact of thirteen 2-substituted-3<(5-isoxazolyl}43H}quinazolinones
has been investigated with the aid of metastable ion detection and high resolution measurements. Molecular
ions are always abundant and the main primary fragmentation route involves acetonitrile elimination
through isoxazole ring opening. The other common processes, particularly those leading to the abundant
[R-C,H,N,]" ion (b or b"), as well as those due to the nature of the 2-substituent are reported and discussed.

J. Heterocyclic Chem., 21, 1209 (1984).

Introduction.

The well known hypnotic, anticonvulsant, sedative and
analgesic activities of some 43H)-quinazolinones, like
Methaqualone and Mecloqualone, prompted us to study
the effect(s), if one of the homoaromatic 3-substituent re-
placement by an heteroaromatic one. In this line, we re-
cently reported two simple syntheses [2,3] leading to the
2-R-3-(3-methyl-4-R"-5-isoxazolyl)-4(3H)-quinazolinones
1-12 (for compound 13 see Experimental).
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This work was encouraged by the preliminary pharma-
cological screening of compounds 1, 2, 3 and 5 [3], which
gave evidence, in addition to the expected sedative, hyp-
notic and analgesic activities, of also important antiin-
flammatory and hypothermic properties in the rat and
mouse, in which low toxicity was observed, having LD >
400 mg/Kg by parenteral administration.

As the electron impact spectra of 1-13 showed both cha-
racteristic features, useful as analytical tool, and the “‘un-
usual’’ isoxazole ring breakdown, it seemed of interest to
discuss our results and also compare them with those re-
ported for Methaqualone and related compounds [4-10].

Results and Discussion.

The significant peaks of the 75 eV mass spectra of 1-13
are reported in Table 1, the elemental composition of all
ions considered were determined by exact mass measure-
ment and the metastable supported transitions were indi-
cated by an asterisk on the arrows in the schemes.

The molecular ions are always abundant and undergo,
as the main fragmentation process, the elimination of ac-
etonitrile from the isoxazole moiety. Furthermore, as evi-
denced by the mass-analysed ion kinetic energy (MIKE)
spectra of molecular ions of 2 and 12, this is the only reac-
tion occurring in the metastable energy window with the
exception of compounds 4, 6 and 8 (see below). These re-
sults are independent of the nature of the 4-substituent of
the isoxazole ring (R' = H or C,H,).

The elimination of RCN from 3-R-substituted isoxazoles
is an unusual process [11-19], being observed, even though
in cases of minor relative abundance such as in the Stork
intermediate 14 [13] and in a series of 5,3'-diisoxazolyl-
methane 15 [20] (Scheme 1). There is an evident relation-
ship which is apparent between structures 1-13, 14 and
15. This is the presence of a y-carbonyl (1-14) or a y-pseu-
docarbonyl (15) group in the 4-position of the isoxazole
ring. It is well known that N-O bond of the isoxazole nu-
cleus is the more labile one under electron impact [11-20]
and that, at least in the unsubstituted isoxazole [21], its
cleavage occurs before any reaction takes place, thus it
seemed reasonable that the acetonitrile elimination should
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Table 1

in the 75 eV Mass Spectra of Compounds 1-13 [a]
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{a] The complete 75 eV mass spectra have been sent to the ‘‘Mass Spectrometry Data Center’’ Nettingham NGD 2RD, England. [b] For ion assign-
ments see either Schemes 1, 2, 5 or the text. [c] For the base peak see Scheme 3. [d] For the base peak see Scheme 4. [e] The relative intensity was

uncorrected from isotopic contribution of d. [f] For this compound the ion is isobaric to the ion [a-C,H,]*
compound the ion f has identical composition and precursor as g.
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be induced (or favoured), by the presence of the y-hetero-
atom on the 4-position of the “‘open isoxazole ring”’ (M"),
thus generating the new five membered ring a.

The greater stability of a in 1-13 in comparison to that
of a in 14 or 15 should be responsible for the higher rela-
tive abundance of the former. Moreover, the presence of
intense peaks attributable to ion a also in the case of 12
and 13, which has a 4-phenyl-substituted isoxazole ring, is
in agreement with the proposed mechanism which, being
comparable to an SN, intramolecular reaction, should be
almost uninfluenced by steric effects.

The only competing primary fragmentation of M* (1-13)
involves the well known loss of the 5-substituent of the is-
oxazole ring [8,18-21], leading to ions j and k (Scheme 2,
routes B and C respectively). The ion a generates, in addi-
tion to small amounts of ions ¢ and d, the ion b(b’),
which is responsible for the base peak of most of our com-
pounds (Scheme 2, route A). Furthermore, the ions ¢ to i
arise from b(b’) by a series of competitive and subse-
quent breakdown processes shown in Scheme 2.

msz 200 ion (base peak) of 4.
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The same ion b(b') is observed, even if with low
relative abundance (<7% of the base peak), in the elec-
tron impact mass spectrum of Methaqualone {5,6] and re-
lated compounds [7].

Only in the case of compounds 4, 6 and 8 is the base
peak not due to ions a or b. In fact, the presence of the
2-n-propyl substituent in compound 4 makes competitive
the McLafferty rearrangement with ethylene elimination,
hence the base peak of 4 is due to the ion m/z 200,
resulting from subsequent loss of acetonitrile and ethylene
and vice versa (Scheme 3).

The base peak of compounds 6 and 8 is due to the ion
m/z 261, arising by loss of both acetonitrile and the ortho
substituent of the phenyl ring (Scheme 4). The low intensi-
ty (=<3%) of the fragment ion m/z 261 in the mass spectra
of the corresponding para-substituted isomers 7 and 9 in-
dicates that the above processes must be attributable to an
“*ortho’’ interaction between the 2-substituent and the is-
oxazole ring. Important “ortho’’ effects involving the 2-
and 3-substituents of 43H)-quinazolinones have been pre-
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Scheme 4 Formation of m/z 261 ion(base peak) of 8 and 8.
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Scheme 5: Nitrene elimination from doubly charged molecular ion (M**)10of1-13.
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viously reported [22].

At last, another common fragmentation arises from the
doubly charged molecular ions (M**), which undergo, for-
mally, nitrene elimination to give ion 1 followed by expul-
sion of carbon monoxide to form ion m (Scheme 5). In con-
trast with the low intensity of M** and m peaks (<1%),
the ion 1 is very important, particularly in the 2-aryl-sub-

stituted derivatives 5-10 and the 2-furyl-substituted deri-
vative 11.

Conclusions.

In conclusion the mass spectra of these compounds 1-13
evidence that the isoxazole ring lability upon electron im-
pact is responsible for the major breakdown process.

It is worthy of mention that the several fragmentation
routes often observed in the mass spectra of 43H)-quinaz-
olinones, like the carbon monoxide elimination [23] and
the loss of the 2-substituent [10] are not observed in our
case. On the contrary, the peak due to b{b') which is of
little importance in the mass spectra of Methaqualone and
other 3-aryl-substituted-4(3H)-quinazolinones, is the base
peak of the most of the compounds examined. Moreover,
these spectra should be useful as an analytical tool, as
their examination leads to an immediate identification of

i ey

C=0
+

+
N=C-R

the compounds. These data are also useful in the case of
the isomeric pairs 6, 7 and 8, 9.

EXPERIMENTAL

Low resolution mass spectra were run on Jeol JMS-01-SG-2 mass spec-
trometer, with an electron beam energy of 75 eV, an accelerating voltage
of 5 KV and an electron current of 100 zA. The samples were introduced
by a direct inlet system (with a probe) into the ion source at about 200°.
Exact mass measurements were performed at 15000, resolving power, us-
ing a photo-plate detection technique and were carried out to an accura-
cy of +10 ppm of the theoretical values. First field-free region metasta-
ble ions were detected by the accelerating voltage scan technique.

The mass-analysed ion kinetic energy (MIKE) spectra of the molecular
ion of 2 and 12 were taken in the usual manner with an accelerating vol-
tage of 7KV on a VG ZAB 2F instrument. The title compounds 1, 2, 3,5
and 4, 6-12 were prepared as in ref [2] and [3] respectively.

Compound 13 was obtained according to the procedure in ref [2), by
the reaction of ethylorthobenzoate with N{4-phenyl-3-methylisoxazol-5-
yl)-2-aminobenzamide, mp 130° (ethanol). Its structure was supported by
satisfactory elemental analysis and spectral data (see Table 1 and Table
2).
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2-Substituted-3(5-isoxazolyl}-4(3H)-quinazolinones 1-13

Compound

1

2

10
11
12

13

[1] For Part III see: V. Sprio, P. Agozzino, L. Ceraulo, M. Ferrugia
and F. Filizzola, Farmaco, Ed. Sci., 36, 159 (1981).

Table 2

Analyses
Caled./Found
Formula C H
C,,H,N,0, 63.43 3.99
63.54 3.78
C,,H,;N,0, 64.72 4.60
64.81 4.74
C,H,;N,0, 65.87 5.13
65.96 5.43
C,H,;N,0, 66.90 5.61
66.81 5.69
C,H,;N,0, 71.27 4.32
71.37 4.25
C,,H,,N,0,Cl 64.00 3.55
64.11 3.61
C,H,,N,0,Cl 64.00 3.55
64.09 3.65
C,H;N,O, 62.07 3.47
62.18 3.54
C,H,,N,O, 62.07 3.47
62.13 351
C,,H;;N,0, 7191 4.76
71.98 4.75
C,H,,N,0, 65.52 3.78
65.62 3.81
C,,H,sN,0, 71.91 4.76
71.86 4.79
C,H,,N,0, 75.97 4.52
75.99 4.50
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