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ABSTRACT

A few 2-aryl and 2-heterocyclic substituted pyrono (2, 3-¢) benzoxa-
zoles have been synthesized by condensing 8-amino-7-hydroxy-2-methyl
chromone with aromatic or heterocyclic carboxylic acids employing
polyphosphoric acid as the condensing agent. The ultraviolet, infrared,
NMR and mass spectra of these compounds have been presented. Anti-
bacterial evaluation revealed that the 2-naphthyl and 2-(3-coumarinyl)
derivatives exhibit considerable activity.

INTRODUCTION

INTEREST in the oxazolo pyran group of heterocycles was stimulated by the
isolation of an oxazolo (3, 4-d) coumarin from the broad-spectrum antibiotic,
Novobiocin.! The synthesis of a number of oxazolo a-pyrones, y-pyrones,
and their benzoderivatives followed, as analogues of this antibiotic, for evalua-
ting their physiological properties. >3 A recent report ¢ indicates that building
up of an oxazoline nucleus on the antibiotic Gentamycin C, enhances its
antibacterial properties.

From these laboratories, the synthesis and physiological activity of a
few oxazolo (7, 8-d) and (6, 7-d) chromones have been reported by us in two
earlier communications. > ® The method adopted was to reflux the appro-
priate amino hydroxy chromones with an aromatic aldehyde in nitrobenzene
medium. Although the yields were fairly good, this procedure not only
involved purification of the products to remove the nitrobenzene, but also
employment of an aldehyde. Since naphthoic and heterocyclic carboxylic
acids are more easily accessible than the corresponding aldehydes, the
feasibility of utilising the acids for preparing the oxazoles has been
explored. The present work describes the results of these investigations.

It was earlier recorded in literature® that polyphosphoric acid could be
used for cyclizations involving acids and their derivatives, when treated with
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o-phenylenediamines, o-amino phenols and o-amino thiophenols. The yields
were reported to be quantitative. Hence, this reagent was chosen as the
cyclizing agent for the condensation of acids with 2-methyl-8-amino-7-hydroxy
chromone (Chart I). The acids made use of in the condensation include
o-and p-toluic acids, o-anisic acid, «- and B-naphthoic acids, coumarin-3-carbo-
xylic acid and its 6-chloro, 6-bromo and 6-methyl analogues and nicotinic
acid. The reactions were carried out at elevated temperatures (for details,
see experimental section) and in the case of coumarin acids, longer duration
was found to be necessary. The resulting 6H-pyrano (2, 3-e) benzoxazol-6-
ones (more commonly termed oxazolo (7, 8-d chromones) have been included
in table 1.

NH.,, R
H C O - o '
H HC
3 o N RCcoon 3 O3
—_—
P PPA
o 200C
I Chart I 13

Fitton and Hatton earlier reported the synthesis of 2-alkyl pyrano
(2, 3-e) benzoxazol-6-ones by treating a few amino hydroxy chromones with
acetic anhydride and heating the resulting N, O-diacetate for effecting cycliza-
tion. They also made use of the azides, resulting from diazotised amino
hydroxy chromones and sodium azide, for condensation with aliphatic acids
employing polyphosphoric acid. In our investigation, it was observed that
the amines could be directly employed without conversion into azides.
Barker and Ellis'! also synthesized a few 2-aryl-pyrano (2, 3-e) benzoxazol-6-
ones by treating 7-amino-8-hydroxy chromones with aromatic aldehydes
and cyclising the resulting Schiff bases by dehydrogenation with lead tetra
acetate. Although the yields reported were good this method also, utilises
the less readily accessible aldehydes. Hence, our method employing carboxylic
acids and polyphosphoric acid as condensing agent is the simplest for prepar-
ing pyrano benzoxazoles and the products found to be pure and high in yields.

Spectral characteristics of pyrano (2, 3-e) benzoxazoles

Ultraviolet spectra.—All the title compounds exhibited three main regions
of absorption, around 2204-5nm, 250410 nm and 290+4nm. The first
and the last are attributable to the chromone ring, in analogy with the absorp-
tion data of 2-methyl chromone'? which absorbs at 225nm and 295 nm.
The middle band is analogous to that of 2-phenyl oxazole!? which exhibits
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4 single maximum at 263nm. In addition, all the compounds exhibited
a shoulder around 310410 nm, which is characteristic of the benzoxazole
system. In the case of 2-coumarinyl derivatives, an additional band was
noticed around 354 -+ 4 nm, which must be due to the following extended
conjugation (Chart II).

Chart 1

Diphenyl polyenes of the type Ph-(CH = CH),, Ph were reported!® to
absorb around 350 nm when n = 2 and the above chromophoric system is
analogous.

+
Ar /\" Ar%?\
(O ‘ CH3 o)
| —_—
-(CH;C=CH)
o)

Ar=0-toluyl or
g -naphthyi

Chart 11l

Infrared spectra All the pyrano benzoxazoles exhibited a strong band
around 1650 cm, characteristic of the chromone carbonyl group. In the
case of 2-coumarinyl derivatives, the lactone carbonyl was also found to
merge with this band. Bands around 1550 cmx? for the > C — N, 1075 et
for C-O-C and 825cm! for the > C = C < have also been recorded.

NMR specira : The protons of the chromone 8-methyl group reveal
themselves at 2-5 8, and the ethylenic proton at the 7-position (see Chart 1
for numbering) at 6-2 8. The two aryl protons at 4, 5-positions were indicated
by signals at 8-1 & and 8-3 & with a coupling constant of about 15 cps, confirm-
ing their position ortho to each other. In the case of the 2-coumariny]
derivatives the coumarin proton at the 4-position was recorded around 9-2 §.
The other 2-aryl derivatives gave signals for these protons between 7-2-7-6 6.
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Mass spectra . The mass spectra of 2-o-toluyl-8-methyl-pyrano (2, 3-e)
benzoxazol-6-one and its 2-B-naphthyl analogue were recorded on a CED
21-110B mass spectrometer (table 2) and the fragmentation pattern is included
in Chart III. The molecular ion peaks are the base peaks in either case and
very little fragmentation has been observed, indicating the high stability of
this system to electron impact. Barker and Ellis* earlier observed that
with 2-nitro aryl-8-carbethoxypyrano (2, 3-¢) benzoxazol-6-one, the nitro
and carbethoxy groups were cleaved prior to ring cleavage. Moreover
the usual retro-Diels-Alder fission of the chromone system™* was not observed
by these workers in their series. . However, the major fragmentation in the
present series has been only through such loss of carbon monoxide from the
molecular ion and was also found to be a minor fragmentation process. Ions
corresponding to ArCN+ were also recorded in the spectra.

Physiological activity : The antibacterial activity of all the title com-
pounds has been evaluated employing the tube dilution method® with
S. aureus, B. coli and B. subtilis as the test organisms. The 2-a-naphthyl
2-B-naphthyl, and 2-(3-coumarinyl) analogues inhibited the growth of all
the three bacteria at 10 ppm concentration. The others were active only
at 100 ppm.

EXPERIMENTAL
Preparation of pyrano (2, 3-€) benzoxazol-6-ones
8-Amino-7-hydroxy-2-methyl chromone (0°01 mole) and the appropriate
acid (001 mole) were heated with phosphorous pentoxide (15 g) and ortho-

Table 2

Compound 2

mfe 292 291 290 262 263 251 223 167 166 145-5
%1 21-0 100 84 14 14 56 84 28 2-8 1-4
mfe 140 139 119 117 10 91 90 89 78 77
7 | 1-4 1-4 4-2 7-0 28 7-0 5-6 5-6 2-8 42
mfe 76 63 50 43 39
%1 28 2-8 2-8 2-8 56

Compound 4
m/e 328 327 299 29 28 287 204 203 202 164
%1 229 100 2-5 2-5 2-5 119 25 179 5-1 42
mfe 153 1435 127 126 10 89 78 77 76 75
%I 18-7 34 213 76 4-3 34 59 43 341 34
m/e 53 51 50 43 39 38

%1 25 25 34 34 43 25
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phosphoric acid (10 ml) first at 150-60° C for an hour and half and then
at 200-205° C for a further period of three hours. In the case of coumarin
3-carboxylic acids, heating at the higher temperature was continued for
about 4 hours. The mixture was poured over ice-cold water and the resulting
solid washed with sodium bicarbonate. Recrystallization was effected with
the appropriate solvent as indicated in table 1.

Measurement of spectra

The ultraviolet spectra were recorded on a Beckmann DK-2A spectroe
photometer at a concentration of 10~2 molar.

The L.R. spectra were recorded on a Perkin-Elmer 137 spectrophotometer
in nujol mulls.

The NMR spectra were recorded in deuterated chloroform solution
in a Varian A-60 spectrometer.
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