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3-NAPHTHYL-4-QUINAZOLONE INFRARED AND

NUCLEAR MAGNETIC RESONANCE BAND ASSIGNMENTS
Key Words: IR, NMR, Quinazolones

Virgil I. Stenberg, Nand K. Narain, and Nisheeth Srivastava
Department of Chemistry, University of North Dakota

Grand Forks, North Dakota 58202
ABSTRACT

The ir and nmr spectra of 24 3-naphthyl-4-quinazolones were
examined. There are three principal ir bands in the 1500 and
1705 cm_] region of the spectra. The first at 1685-1705 cm—]
is assigned to the tertiary amide carbony! (ArCONRZ), the second
at 1593-1645 cm_] to the anil chromophore (ArN=C-N) and the third

1

to the naphthalene ring at 1600 cm '. The nmr band assignments

are straight forward.

We now wish to report the infrared (ir) and nuclear magnetic
resonance {(nmr) data for twenty-four substituted quinazolones
with various substituent groups on the 3 position and the benzen-
oid ring. These were synthesized (1,2) and tested for their anti-

convulsant and antihemolytic properties (3).
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Concerning the infrared spectra of quinanzolones, there is
an existing controversy on the band assignment within the 1500~
1700 cm_] region of the spectrum. Of the three principal bands
present, all the reports are in agreement that there is a strong
carbonyl stretching band in this region and another for the imine.
The question cames from the appearance of a third band in the region
which confuses the imine band assignment. The confusion of band
assignments of the quinazolones comes in part from nomenclature
and categorization of compounds. Structures I to III are all
regarded to be quinazolones yet each would be expected to give

the rise to different ir bands. This report describes the most

0
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complete list of ir data on the substituted structure II. Hence,
Table 1 lists ir absorption of derivatives of II only.

U v band of the

Beside the relatively nonvariant 1600 cm_
naphthalyl groups (4) attached to the quinazolones of Table 1,
one of the remaining two bands of the 1500-1700 cm_T region is
that attributed to the amide carbonyl, i.e., from 1685-1705 cm_]
The region is made more broad than is necessary to incorporate

the data of Table 1, in order to include the appropriate data

of reference (5). All of the compounds of
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Table 1 are tertiary amides and therefore will have a single,
intense carbonyl band (amide I). The assignment is logical based
on empirical calculations. In these calculations, the base value

1

for a 6-membered lactam is 1677 cm ' (6), and conjugation of the

amide with an aryl! group lowers the freguency by 15 cm-1 to
1692 cm_1. This is in agreement with the observed wavelength
range. Further, the range agrees with the earlier assignments
of Culbertson et al. (5) who located the quinazolone carbonyl
band at 1637-1704 cm']. However, this assigned range began at
a lower values than ours. This is because others have included
quinazolones of structure-types I and III in their range assign-
ments.

The imine band, or more properly the anil band (ArN=C-N),
of the quinazolones can now be assigned to the region 1593 to
1645 cm—] from the data of Table 1 and that of Culbertson et al.

(5) for 3-methyi-4-quinazolone (1612 cm™') and 2,3-dimethyl-4-

quinazolone (1593 o)

). The latter two bands were previously
assigned with a lesser degree of certainty (5). Chakravarti
et al. (7) have already directed attention to structure I in

their work on the alkaloids of Glycosmis arborea and have

reinterpreted the ir assignments of Culbertson et al. (5).

According to the reassignments, the compounds with structure I
have a band associated with the amide-conjugated imine at 1531
em ! in addition to the amide carbonyl bands. Consistent with

the above interpretation, 3-methyl-4-quinazolone absorbs at

851
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1 1

1676 cm = (C=0) and 1612 cm ' (ArN=C-N) (5) and 2,3-dimethyl1-4-
quinazolone absorbs at 1675 cm_] (C=0) and 1593 cm_] (ArN=C-~N)
(8a).

The nature of o and g8 naphthyl attachment on nitrogen at
position 3 could also be differentiated by ir. The alpha isomers

1 1

gave bands in the region 1375-1425 cm ' (8a) and 810-758 cm = (8b)

while B-substituted naphthaltene quinazolones showed three absorp-

tion bands at 862-835 cm |.

A strong band in the vicinity of
1600 cnf] appeared in all cases as expected (4, 8b), and shouid
not be confused with anil absorption. Further, a higher frequency
band in the region 1340-1352 cm‘l due to conjugation of the elec-
tron pair of the nitrogen atom with the ring, causing a double-
bond character to the C-N bond and a lower frequency band in
vicinity of 1280-1290 cm_1 due to C-N stretching was observed
in all cases. In addition the band in the region 1438-1450 cm_]
is assigned to N—CH3.

The nmr spectra of the 24 quinazolones in CDC]3 were studied.
The largest signal whichoccurredat 6 2.13-2.34 was assigned to
methyl group protons on position C-2. Another sharp signal in
the region ¢ 2.48-2.67 could be assigned to methyl group protons
located next to the benzene ring. For the compounds of Table 2,
the sets of signals around & 7.10-8.45 are due to protons from
benzene and naphthalene rings. For comparable compounds, Gasper

(9) reports & 7.75-8.63 and Chatterjee and Raychaudhari give
7.05-8.40 (10).
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In the nmr spectra of these quinazolones (Table 2), both the
methyl and aromatic protons (phenyl and naphthyl) appeared at
higher chemical shifts in the compounds with g-naphthyl linkages
compared to those with a-naphthyl substitution. Different substi-
tuents on the benzene ring did not cause any appreciable change in

their chemical shifts.

EXPERIMENTAL

The nmr spectra were taken on a Varian Associates A-60
instrument using tetramethylsilane as an internal standard
and deuteriochloroform as solvent. The chemical shifts are
given in & values. The ir spectra were obtained on a Beckman
Model IR-12 in spectral grade chloroform using matched cells
to nullify most of the solvent peaks. Polystyrene was used as

a reference and peaks were corrected to the nearest wave number.
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