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SYNTHETIC COMMUNICATIONS, 27( 13), 228 1-2287 (1997) 

A FACILE SYNTHESIS OF 3,7-DIPHENY L-4,6-DISTYRY L-2,8-DIOXO- 

2H,8H-BENZO[ 1,2-b:5,4-b']DIPYRANS AND THEIR ANTIFEEDANT 

ACTIVITY 

6. Sreenivasulu and P.N. Sarma 

Department of Chemistry, Osmania Univewrsity 
Hyderabad 500 007, A.P., India. 

Abstract : The synthesis, characterisation and antifeedant 
ac t i v i t y  of some n e w  dicoumarins prepared from 4,6-diacetyl 
resorcinol has been reported. 

A number of dif lavonesl and diflavonols' der ived from 4.6-di- 

acetyl  resorcinol (I)  have been shown t o  exh ib i t  significant 

antifeedant ac t i v i t y .  Recently we have reported' the synthesis 

of 2,8-disubstituted-2,3,7,8-tetrahydro-4,6-dioxo-4H, 6H-benzo- 

[ 1 ,2-b:5,4-b8]dipyrans as potential antifeedants. L i terature 

survey revealed that the synthesis and antifeedant ac t i v i t y  

of the t i t l e  compounds have not been reported so far .  Therefore 

in  the present investigation the synthesis of some new 

3,7-dipheny 1-4,6-distyry 1-2,8-dioxo-2H, 8H- benzo[ 1,2-b : 5,4- b ' 3 d i -  

pyrans have been taken up w i t h  a view to study the effect 

of dicoumarin moiety on the i r  antifeedant ac t i v i t y .  

0 
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2282 SREENIVASULU AND SARMA 

The required starting materials, the dichalcones (2a-j) were 

prepared by the condensation of 4,6-diacetyl resorcinol (1) wi th 

aromatic aldehydes in the presence of 60% aq. KOH and are 

characterised by comparison with authentic samples . 2,495 

In the present investigation, an alternative and more faci le 

approach inv o l  v ing mod i f  ied Ba ker-Ven kat r a  man transformation 

has been explored. Thus, 4,6-dicinnamoyl resorcinol (2a, 0.01 

mole) and phenyl acetyl chlor ide (0.02 moles) were dissolved 

in d r y  acetone and ref luxed w i t h  anhydrous potassium carbonate 

fo r  10 hr. The acetone solution was f i l te red  and the potassium 

carbonate was washed w i t h  acetone. The combined acetone 

solution on vaporation y ie lded a brown semi so l id  which was 

treated with ice-cold water. The so l id  that separated was 

crystal l ized from methanol as colafrless needles in  good yields 

(82.6%), c1.p. 198O, C40H2604, M+ 570. 

6-8 

The I R  spectrum of the product showed absorption at  1718 cm-l 

which i s  characteristic of carbonyl group of cwmarins. The UV 

absorption data nm (log E) 341 (4.86) are i n  good agree- ma x 

ment w i t h  those of 3-phenyl coumarins . 9 

The PMR spectrum of 3a exhib i ted two sharp singlets at  6 6.45 

and 6 8.48 integrating for  one proton which were assigned to 

H-10 and H-5 respectively. The spectrum also revealed two 

doublets at66.7 (J=16 Hz) and 67.62 (J=16 Hz) integrating for  

two protons each , which were assigned to a , a '  and f 3 ,  8' pro- 

tons respectively. The aromatic region of spectrum showed 

a mult ip let  a t  6 6.9-7.5 (20 H) for  the protons of four phenyl 
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ANTIFEEDANT ACTIVITY OF SOME NEW DICOUMARINS 2283 

groups. The mass spectrum of 3a showed molecular ion peak 

at  570 (10%). The prominent fragmentation ions a t  m/z' 542 (12%) 

[M-CO], 514 (10%) [M-2CO], 105 (20%) [Ph-?O], 91 (100%) 

[Ph-hi2]  were h igh ly  diagnostic". On the basis of the above 

analyt ical  and spectral data compound 3a has been characterized 

as 3,7-dipheny1-4,6-distyry1-2,8-dioxo-2H, 8H-benzo[ 1,2-b : 5,4-b ' ] 

d ipyran (3a). 

Following the above method several substituted 2,8-dioxo-2H,8H- 

benzo[ 1 ,2-b:5,4-b1]dipyrans (3b-j) were synthesized and the i r  

analyt ical  and spectral data are given in Table. This method 

i s  an one - step reaction, the conditions are mild, there was 

no significant substituent effect on the reaction, the y ie lds 

are good to excellent and by products were not detected. 

A l l  the compounds (3) were tested fo r  the i r  antifeedant ac t i v i t y  

by the "on-choice test method' using 6 hr pre-starved fourth 

instar larvae of Spodoptera l i tu ra ,  and the resul ts are shown in  

Table. Compounds 38, 3g and 3j exhibi ted highest antifeedant 

ac t i v i t y .  

EXPERIMENTAL 

Dichalcones (2a-j) : General procedure 

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

in ethanol (40 ml) and aq.KOH (60%, 10 ml)  was kept a t  room 

temperature f o r  12 hr. The product obtained on d i lu t ion and 

acidi f icat ion w i t h  d i l .  HC1 was subjected to column chromato- 

graphy o v w  s i l i ca  gel (200 mesh). Benzene : CHC13 (8:2 v /v )  

eluates on concentration afforded compound 2. 
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2284 

SCHEME 

SREENIVASULU AND SARMA 

aq. KOH 
(60%) "mR + OHC-R 

0 0 0 0 

1 
2 

>=OIK$O, phCH,COCI 

R R 

3 

a =  

b =  

c =  

d =  

e =  

f =  

9 =  
h =  

i =  

j =  

R 

Phenyl 

2;Chlorophenyl 

4-Ch loropheny 1 

4-Meth ylphenyl 

4-Me thox y pheny 1 

4-Hydroxyphenyl 

4-(N, N-Dimethy1)phenyl 

3,4-Me.thelenediox y pheny 1 

2-Fury1 

2-Th ieny 1 
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ANTIFEEDANT ACTIVITY OF SOME NEW DICOUMARINS 2285 

Synthesis of 3,7-diphenyl-4,6-distyryl-2,8-dioxo-2H, BH-benzo- 

[ 1,2-b:5,4-b']dipyrans (3a-j) : General procedure 

A solution of dichalcone (2, 0.01 mole) and phenyl acetyl  

chlor ide (0.02 moles) in  d r y  acetone (200 ml) was ref luxed 

w i t h  anhydrous potassium carbonate (5 g) for  10 h r  on a steam 

bath. The acetone solution was f i l tered,  the potassium 

carbonate residue washed w i t h  acetone. The combined acetone 

solution was evaporated and cold water was added t o  the 

residue. The separated product was f i l tered,  washed 

successively wi th  2% aqueous sodium bicarbonate and water. 

The crude products were crysta l l ized from methanol to  y ie ld  

3. 

TABLE 

M.P. M+ I R  (KBr) UV (MeOH) Yield Antifeedant 
("C) (>C=o Str.) nm (loge) (%) ac t iv i t y  (%) 

Compd 

3a 

3b 

3c 

3d 

3e 

3f  

39 

3h 

3i 

3 j  

198 570 

216 638 

208 638 

172 598 

196 630 

192 602 

236 656 

175 658 

222 550 

186 582 

1718 

1718 

1728 

1718 

1718 

1715 

1716 

1728 

1718 

1718 

341 (4.86) 

347 (4.40) 

324(4.12) 

323( 4.47) 

306(4.25) 

324( 4.07) 

321(3.92) 

341(4.48) 

323 (4.82) 

330(5.12) 

82.6 

80.2 

74.0 

77.5 

81.8 

72.0 

73.7 

71.0 

75.6 

80.9 

63.75 

84.16 

79.36 

72.98 

98.57 

83.01 

93.46 

62.25 

66.15 

100 

A l l  the compounds gave satisfactory elemental analysis. 
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2286 SREENIVASULU AND SARMA 

NMR data of some o f  the t i t l e  compounds a r e  g iven below : 

3a : (CDC13) : 66.45  (lH,s,H-lO), 6.7 (2H,d,H-a, a ' ) ,  6-9-7.5 

(20H, rn , protons o f  four pheny l  groups) , 7.62 (2H, d , H- B, 6' ) , 

8.48 ( 1H,s1H-5). 

3b : (CDC13) : 66.7 (lH,s,H-lO), 6.8-7.6 (22H,m,H-a, a ' ,  6, BI-18 

aromatic sprotons), 8.61 ( 1H,s,H-5). 

3c : (CDC13) : 66.75 (3H,m,H-10, H-a, O w ) ,  6.98 (4H,d,J=7 Hz, 

2 x H-3' G 5 ' ) ,  7.1 (4H,d,J=7 Hz, 2 x H-2' G 6 ' ) ,  7.25 - 

7.48 (lOH,rn,protons of pheny l  groups),  7.3 (2H,d,H- 

B, B ' ) ,  8.48 (1Hls,H-5). 

3d : (CDC13) : 6 2.38 (6H,s,2xCH3), 6.78 (1H,~,H-10), 6.9 (2H, 

d,H- a ,  a I )  , 7.0-7.5 (18H,m,protons of pheny l  groups),  

7.8 (2H, d, H-6, B ' ) ,  8.48 (1H1s,H-5). 

3e : (CDC13 + DMSO-d6) : 63.65 (3H,s,0CH3), 3.8 (3H,s,0CH3), 

6.4 (lH,s,H-lO), 6.6 (2H,d,H-a, a ' ) ,  6.7-7.4 (18H,m,protons 

o f  pheny l  groups), 7.6 (2H,d,H- &8'), 8.55 (1Hls,H-5). 

3f : (CDC13 + DMSO-d6) : 66.5 ( lH,s,H- lo) ,  6.9 (2Hld,H-a,a'),  

7.0-7.6 (18H,m,protons o f  pheny l  groups) , 7.95 (2H,d,H- 8, 

B ' ) ,  8.5 (lH,s,H-5), 13.5 (lH,s,-OH). 

3h : (CDC13) : 6 6.05 (4H,5,2x0-CH2-0), 6.31 (1HIs,H-10), 6.85 

(2H,d,H-a, a ' ) ,  7.24 (2H,d,H-6, B ' ) ,  7.65-8.1 (16H,m,protons 

of C3, C4, G C pheny l  groups), 8.91 (lH,s,H-5). 
7 
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ANTIFEEDANT ACTIVITY OF SOME NEW DICOUMARINS 2287 
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