
This article was downloaded by: [University of Chicago Library]
On: 11 November 2014, At: 13:43
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Facile Synthesis of 3,7-
Diphenyl-4,8-distyryl-2,6-
dioxo-2H,6H-benzo[1,2-
b:3,4-b′] Dipyrans and Their
Antifeedant Activity.
P. Sampath Rao a , K. Vishnu Vardhan Reddy a & K.
Venkat Reddy a
a Department of Chemistry , Osmania University ,
Hyderabad, 500 007, (A.P), INDIA
Published online: 22 Aug 2006.

To cite this article: P. Sampath Rao , K. Vishnu Vardhan Reddy & K. Venkat Reddy
(1997) A Facile Synthesis of 3,7-Diphenyl-4,8-distyryl-2,6-dioxo-2H,6H-benzo[1,2-
b:3,4-b′] Dipyrans and Their Antifeedant Activity., Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 27:19,
3361-3369, DOI: 10.1080/00397919708005636

To link to this article:  http://dx.doi.org/10.1080/00397919708005636

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919708005636
http://dx.doi.org/10.1080/00397919708005636


expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

hi
ca

go
 L

ib
ra

ry
] 

at
 1

3:
43

 1
1 

N
ov

em
be

r 
20

14
 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 27(19), 3361-3369 (1997) 

A FACILE SYNTHESIS OF 3,7-DIPHENYL-4,8-DISTYRYL- 
2,6-DIOXO-2H,6H-BENZO[l,2-b:3,4-b'] DIPYRANS 

AND THEIR ANTIFEEDANT ACTIVITY. 

P. Sampath Rao*, 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 o f  
some new angular dicoumarins prepared from 2,4-diacetyl resorcinol has 
been reported.  

Since the first report o f  the  formation of 4,6-diacetyl resorcinol as  

a major product along with its isomer 2,4-diacetyl resorcinol in a single 

p o t  a c e t y l a t i o n  o f  resorc inol  wi th  ZnCI,  a n d  a c e t i c  a n h y d r i d e ' ,  th i s  

method has been adopted'.' t o  prepare 4,6-diacetyl resorcinol and utilise 

i t  in the synthesis of large number o f  01 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  o f  i ts  low 

yield ( 5 % )  I t  may be mentioned here that  2,4-diacetyl resorcinol  has  

b e e n  u t i l i s e d  r e c e n t l y  t o  o b t a i n  f e w  a n g u l a r  b e n z o - y - d i p y r o n e s I 0  

Li terature  survey revealed that  synthesis and antifeedant activity of the  

title compounds have not been reported so for  Therefore in the present 

invest igat ion t h e  synthesis o f  some new 3,7-diphenyl-4,8-distyryl-2,6- 

* To whom correspondence should be  addressed 
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3362 SAMPATH RAO, VISHNU VARDHAN REDDY, AND VENKAT REDDY 

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 start ing materials, the dichalcones (2a-i)  were 

prepared by the condensation of 2,4-diacetyl resorcinol (1) with aromatic 

aldehydes i n  the presence o f  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 t r a n s f o r m a t i ~ n ' ~ - ' ~  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. 

The  IR spectrum of the product  (3a) showed absorpt ion at  

1710cm.' which is characteristic of corbonyl group of c o u m a ~ i n s ' ~ .  The 

UV absorption data h r n m  (log E) : 305 (4.25) are in good agreement 

with those of 3-phenyl coumarins'6. 

The PMR spectrum of 3a exhibited two AB doublets at 67 4 (lH, 

J=9 8 Hz)  and 7 8 8  ( l H ,  J=9 8 Hz) assignable t o  H-10 and H-9  

respectively The spectrum also revealed two doublets at 66 68 (J=14 

Hz) and 67 6 (J=14 Hz) integrating for two protons each, which were 

assigned to  a,a' and p,[3' protons respectively The aromatic region of 

spectrum showed a multiplet at 66 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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NEW ANGULAR DICOUMARINS 3363 

570 (14%)  The  prominent fragmentation ions  at  m/z 542  (15%) 

(M-CO), 514 (12%) (M-2CO), 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"I8 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 

Melt ing  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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SCHEME 

>=O/K,CO, 

3365 

Ph-CH,-COC1 

m&+ R-CHO . aq 90% KOH R%R 

1 0 

2a-i 

R =  a = Phenyl 

b = 4-Methoxyphenyl 

c = 2-Chlorophenyl 

d = 4-Methylphenyl 

e = 4-Chlorophenyl 

f = 4-Hydroxyphenyl 

g = 2-Fuwl 

h = 3,4-Dimethoxyphenyl 

i = 2-Thienyl 

0 &R \4 5 
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Dichalcones (2a-i): General Procedure. 

A mixture of 1 (0.01 mole) and appropriate aldehyde (0.02 mole) 

in e thanol  (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 t o  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[l,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 t o  yield 3. 

NMR data of some of the title compounds: 

3a : (CDCl,). 67 4 (1H,d, J=9.8 Hz, H-lo), 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-p,p’) and 

6.7-7.38 (20 H,m, protons of four phenyl groups) 
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NEW ANGULAR DICOUMARINS 3367 

3b : (CDCI,) 6 3 82 (6H, s, 2 X OCH,), 7 32 ( IH ,  d, J=8 1 Hz, H-lo), 

7 78 ( IH.  d. J = 8 1 HZ H-9) 6 59 (2H, d, H-a , a ' ) ,  7 63 (2H, d, 

H-p,p') 6 72-7 5 (18H. m, protons of phenyl groups) 

3~ : (CDCI,) 6 7.2 ( IH,  d, J=9.8 Hz, H- lo ) ,  7.83 ( IH,  d,  J=9.8,  Hz, 

H-9) 6.7-7 18 (20H, m, H-a ,a ' ,  -18 aromatic protons), 7.48 (2H, d, 

H-P,P') 

3d : (CDCI,) 62 55 (6H, S, 2 X CH,), 7 53 ( I H ,  d, H-lo), 6 88 (2H, d, 

H - a , a ' )  7 1-7 5(18H, m, protons of  phenyl groups), 7 9 (ZH, d, 

H-p,p'), 7 98 (IH, d, H-9) 

3e : (CDCI,). 6 6.72 (2H, d, H - a p ' ) ,  7.3(1H, d, J=7.5 Hz, H-lo), 7.35 

(2H, d, H-p,p') 7.92 (IH, d, 5=7.5 Hz, H-9), 66.8-7.28 (18H, m, 

aromatic protons). 

3f : (CDCI,) 6 7.30 ( lH,  d, Jz7.5 Hz, H-lo), 6.9 (2H, d, H-a,a'), 7.0- 

7.78 (20H, m, protons of phenyl groups, and p, p' protons) 8.1 (lH, 

d, J=7.5 Hz, H-9) 12.8 (2H, S, 2 X -OH). 
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