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A FACILE SYNTHESIS OF 3,7-DIPHENYL-4,8-DISTYRYL-
2,6-DIOXO0-2H,6H-BENZO[1,2-b:3,4-b'] DIPYRANS
AND THEIR ANTIFEEDANT ACTIVITY.

P. Sampath Rae*, K. Vishnu Vardhan Reddy and K. Venkat Reddy

Department of Chemistry, Osmania University,
Hyderabad - 500 007. (A.P), INDIA.

Abstract : The synthesis, characterisation and antifeedant activity of
some new angular dicoumarins prepared from 2 4-diacetyl resorcinol has
been reported.

Since the first report of the formation of 4,6-diacetyl resorcinol as
a major product along with its isomer 2,4-diacetyl resorcinol in a single
pot acetylation of resorcinol with ZnCl, and acetic anhydride’, this
method has been adopted”® to prepare 4,6-diacetyl resorcinol and utilise
it in the synthesis of large number of a and y-benzopyrones. In contrast
to the extensive work reported on 4,6-diacetyl resorcinol the work on the
isomeric 2,4-diacetyl resorcinol is scanty, probably because of its low
yield (5%). It may be mentioned here that 2,4-diacetyl resorcinol has
been utilised recently to obtain few angular benzo-y-dipyrones'®
Literature survey revealed that synthesis and antifeedant activity of the
title compounds have not been reported so for. Therefore in the present

investigation the synthesis of some new 3,7-diphenyl-4,8-distyryl-2,6-

" To whom correspondence should be addressed.
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dioxo-2H,6H-benzo(1,2-b:3,4-b'] dipyrans have been taken up with a view
to study the effect of angular dicoumarin moiety on their antifeedant

activity.

The required starting materials, the dichalcones (2a-i) were
prepared by the condensation of 2,4-diacetyl resorcinol (1) with aromatic
aldehydes in the presence of 90% aq KOH and are characterised by

comparison with authentic samples!.

In the present investigation an alternative and more facile approach
involving modified Baker Vankatraman transformation'>'* has been
explored. Thus 2,4-dicinnamoyl resorcinol (2a, 0.01 mole) and phenyl
acetyl chloride (0.02 moles) were dissolved in dry acetone and refluxed with
anhydrous K,CO, for 12 hrs. Work up of the reaction mixture followed by
column chromatography yielded compound 3a. Compound 3a was crystallised

from methanol as colourless needles, mp 228°C, C, H O M* 570

4077264

The IR spectrum of the product (3a) showed absorption at
1710cm™ which is characteristic of corbonyl group of coumarins'®. The
UV absorption data kﬁi}{nm (log €) : 305 (4.25) are in good agreement

with those of 3-phenyl coumarins'.

The PMR spectrum of 3a exhibited two AB doublets at 67.4 (1H,
J=9.8 Hz) and 7.88 (1H, J=9.8 Hz) assignable to H-10 and H-9
respectively. The spectrum also revealed two doublets at 36.68 (J=14
Hz) and 87.6 (J=14 Hz) integrating for two protons each, which were
assigned to o,a' and B,B' protons respectively. The aromatic region of
spectrum showed a multiplet at 86.7 - 7.38 (20H) for the protons of four

phenyl groups. The mass spectrum of 3a showed molecular ion peak at
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570 (14%) The prominent fragmentation ions at m/z 542 (15%)
(M-CO), 514 (12%) (M-2C0O), 105 (40%) (Ph-CO), 91 (100%) (Ph-CH,)
were highly diagnostic'”. On the basis of the above analytical and
spectral data, compound 3a has been characterised as 3,7-diphenyl-4,8-

distyryl-2,6-dioxo-2H,6H-benzo [1,2-b:3,4-b'] dipyran (3a).

Following the above method several substituted 3,7-diphenyl-4,8-
distyryl-2,6-dioxo-2H,6H-benzo [1,2-b:3,4-b'} dipyrans (3a-i) were
synthesised and their analytical and spectral data are given in table. This
method is one step reaction. The conditions are mild, there was no
significant substituent effect on the reaction. The yields are good to

excellent and by products were not detected.

All the compounds (3a-i) were tested for their antifeedant activity
by the "Non choice test method"'® using 6 hours pre-starved fourth instar

larvae of spodaptera litura and the results are shown in table. The

compound 3e, 3g, and 3i exhibited highest antifeedant activity.

EXPERIMENTAL

Melting points were determined on a polmon melting point
apparatus and are uncorrected. Mass spectra were recorded on VG
Micromass 7070H spectrometer. 'H-NMR spectra were recorded on a
Gemini 200 MHz spectrometer using TMS as an internal standard. IR
spectra were recorded on Nicolet 740 FT-IR spectrometer. UV spectra
were recorded on a Perkin-Elmer Lambda-15 spectrometer. Column
chromatography was carried out using some silica gel. All solvents were

dried prior to use.
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Dichalcones (2a-i): General Procedure.

A mixture of 1 (0.01 mole) and appropriate aldehyde (0.02 mole)
in ethanol (40ml) and aq KOH (90%, 15ml) was kept at room
temperature for 32hrs. The product obtained on dilution and acidification
with dil Hcl was subjected to column chromatography over silica gel
(200 mesh) Benzene: Chloroform (6:4 v/v) eluates on concentration

afforded compound 2.

Synthesis of 3,7-diphenyl-4,8-distyryl-2,6-dioxo-2H,6H-benzo[1,2-b:3,4-b']
dipyrans (3a-i):

A solution of dichalcones (2, 0.01 mole) and phenyl acetyl chloride
(0.02 moles}) in dry acetone (200 ml) was refluxed with anhydrous K,CO,
(6g) for 12 hrs on a steam bath, the acetone solution was filtered, the
K,CO, residue washed with acetone. The combined acetone solution was
evoporated and cold water was added to the residue. The separated
product was filtered, washed with 2% aq sodium bicorbonate and water.
The crude product was subjected to column chromatography over silica
gel (200 mesh) Benzene : Chloroform (8:2 v/v), crystallised from

methanol to yield 3.

NMR data of some of the title compounds:

3a : (CDCI)): 87.4 (1H,d, J=9.8 Hz, H-10), 7.88(1H,d, J=9.8 Hz, H-9),
6.68(2H,d, J=14 Hz, H-a,a'), 7.6 (2H,d, J=14 Hz, H-B,B') and

6.7-7.38 (20 H,m, protons of four phenyl groups)
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3b : (CDCL) & 382 (6H, s, 2 X OCH,), 7.32 (1H, d, J=8.1 Hz, H-10),
7.78 (1H, d. J = 8.1 Hz H-9) 6.59 (2H, d, H-a,a'), 7.63 (2H, d,
H-B,B") 6.72-7.5 (18H, m, protons of phenyl groups).

3c : (CDCl) & 7.2 (1H, d, J=9.8 Hz, H-10), 7.83 (1H, d, J=9.8, Hz,
H-9) 6.7-7.18 (20H, m, H-a,a', -18 aromatic protons), 7.48 (2H, d,
H-B,B)

3d : (CDCl,): 8255 (6H, s, 2 X CH,), 7.53 (1H, d, H-10), 6.88 (2H, d,
H-a,a') 7.1-7.5(18H, m, protons of phenyl groups), 7.9 (2H, d,
H-B,B"), 7.98 (1H, d, H-9).

3e : (CDCL): 8 6.72 (2H, d, H-a,a'), 7.3(1H, d, J=7.5 Hz, H-10), 7.35
(2H, d, H-B,B") 7.92 (iH, d, J=7.5 Hz, H-9), 66.8-7.28 (18H, m,
aromatic protons).

3f : (CDCL) & 7.30 (1H, d, J=7.5 Hz, H-10), 6.9 (2H, d, H-a,a’), 7.0-
7.78 (20H, m, protons of phenyl groups, and B, B' protons) 8.1 (1H,
d, J=7.5 Hz, H-9) 12.8 (2H, 5, 2 X -OH).
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