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SINGLET oxygen in its reaction with heterocycliccom-
pounds, is known to bring about novel types of
transformations' ™. The present study reports the
reaction of singlet oxygen with a number of 2-
oxazolin-5-ones containing a 4-arvlidene group
(unsaturated azlactones).

Azlactones, 1a®, Ib’, Ic®, 1d°, and 1", prepared by
the condensation of hippuric acid with different aro-
matic aldehydes were taken up for study. Each azlac-
tone (100 mg) was dissolved in methanol containing a
catalytic amount of the sensitizer (Methylene blue).
The solutions, irradiated with a 100 W-tungsten lamp,
were subjected to continuous air supply. The progress
of each reaction was checked by TLC and stopped after
the products reached a steady state. The reaction mix-
ture was then worked up first by concentrating under
reduced pressure and subsequently by extracting the
residue with ether and ethylacetate, The extracts were
combined, concentrated and subjected to preparati-
ve-TLC (salvent system: benzene—ethyl acetate (1:1))
to obtain the products in pure, crystalline forms. lt
was found that each of the substrates (Ia—€) yielded a
single photo-product (Ila-e). The time taken for each
reaction varied from 6-10 hr..

4-Benzylidene-2-phenyloxazolin-5-one (Ia) gave
photo-product (11a) in 609 yield after 10 hr. It ana-
lysed for C;7HisNQOs, m.p. 140°. Its mass spectrum
showed M® peak at m/e 281, which was 32 mass units
greater than that of the parent azlactone (M’ 249). Its
R spectrum showed that the characteristic absorption
bands of the azlactone disappeard viz 1800 cm ' for
the carbonyl and 1650cm™ for the C=N bond.
Instead, it showed absorptions at 1710 and 1640 cm™"
due to an a, B-unsaturated ester and secondary amide
group, respectively. The NMR spectrum of the com-
pound showed two additional peaks besides the char-
acteristic peaks of the azlactone. A
three-proton-singlet at §3.79 was assigned to a
methoxyl group, while a singlet at 57.43 integrating
for one proton indicated the presence of an amrdo
(-CONH) proton,

The identity of compound Ila was confirmed by its
saponification to give compound llla, m.p. 224°,

which on acidification gave a compound, m.p. 155°,
identified as phenylpyruvic acid (1Va). The¢ abave ser-
ies of reactions (depicted in scheme Dindicated 11lato

233
ArCH N
l ’32 fhy FMB
- o —» ArCH= ll:-—NH— COPh
0 Fh
(1} (o
{alar = CGHS aq KOH
(blar = CE HLOME ArCH = C—NH — COPh
(dJAr = C. H.{OCH.0) {111}
6 2 lGDnc.HCl
{E}AF = CBHLND? AFCHZ—CO"'CO‘EH
{iv)

Scheme 1

be a-benzamidocinnamic acid and photo-product 11a
to be a-benzamidocinnamic acid methyl ester. The
latter was finally confirmed by its comparison (m.p.,
m.m.p., co-TLC and co-1R} with a synthetic sample
obtained by condensation of hippuric acid methyl

ester and benzaldehyde.
Examination of the spectroscopic values of the pro-

ducts obtained from the above azlactones indicated
that they were analogous to one another, It was
found that all the products showed absorptions for
a, f-unsaturated ester (1710-1720 cm ') and secon-
dary amide group (1640-1645cm ") in their IR spectra.
The NMR spectrum in each case showed characteristic
peaks for methoxy!l (83.67-3.79) and amido proton
(67.35-7.43). Based on the above argument, structures
similar to Ila were envisaged for photo-products
(I1b-e) formed from azlactones (Ib-¢). The structures
of 11b*2, llc and 11d° and Ile '’ were confirmed by their
syntheses from hippuric acid methy] ester and the
appropriate aldehyde in the presence of pyridine.
The involvement of ‘O: in the reaction is shown by
its gquenching by DABCO . Moreover, the azlactone
did not undergo ring opening when any one of the

three essential conditions for photooxygenation, ie.
visible light, air and sensitizer, was eliminated.

Whereas hippuric azlactone (V) undergoes ring
opening on methanoclysis, the unsaturated azlactones
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do not. This can be attributed to resonance stabiliza-
tion which decreases the dduble bond character of the
carbony| group. Keeping in view that singlet oxygen
plays a part in the reaction, the following mechanism
is postulated (scheme 11). This envisages the forma-
tion of an intermediate (VI) devoid of any resonance
stabilizatton, thereby facilitating ring opening by
methanolysis.

Generally, the greater the electron density at the

benzylic carbon, the more favoured is the formation

of the mtermediate and the faster is the rate of the
reaction,
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THE Quelea quelea are migratory birds in East Africa
which feed on the exposed grain cereals. The damage
caused to sorghum by these birds 1s extremely ravag-
ing as compared to residential birds. Brown grain
varieties are grown in these areas which are nutrition-
ally inferior. The birds show a high degree of selectiv-
ity between sorghum hines differing in polyphenol
content’. Therefore, some bird susceptible and resist-
ant varieties were analyzed to establish the genotypic
difference 1n tannin content at different stages of grain
development.

The material comprised five bird susceptible varie-
ties (CSH-S, CSH-6, 2K x17, Lulu D, Muvemba Local),
three moderately resistant varieties (E525 HR, V2 and
V70) and three resistant varieties (Serena, Hijak and
Sabina). Except CSH-5 and CSH -6 hybrids of Indian
origin, the rest of the varieties originated in East
Africa. The trial was conducted at Alupe Agricultural
Research Station, Busia (Western Kenya) in an equa-
torial climate (Latitude 0°28'N, Longitude 34° 07'F)
during 1980 long rains (March-July) with three repli-
cations. The varieties were grown at a spacing of 60
cm X 15 em.

Five normal earheads were selected from each var-

tety at four different stages (S) of grain development.
First earhead sample was taken after 6 days of anthe-
sis and the rest of the samples at [2 day intervals. The
observation on 6,18,30 and 42 days after anthesis
represenied milk stage (S;), soft dough stage (S2),
dough stage (S3) and maturity (S4) respectively. The
composite samples of each variety were analysed. The
tannin content was expressed as catechin equivalent

mg/ 100 mg of sorghum grain®.

Variability among varieties.

The tannin content per 100 mg grain varied from
0.236-1.2 mg in 8y, 0.18-1.267 mg in 8.,
0.227-0.793mg in S3and 0.21-0.607 mg in Sy (table 1).
The differences among varieties were significant at all
the stages. The Indian white grain hybrids, CSH-3 and



