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In continuation of our earlier work on alkyl substi­
tuted-2H -1-benzopyran-2-oncs as potential antifun­
gal agents1• 9 , it was thought of interest to syn­
thesise6-chloro-5,7-dimethyl-/8-methoxy-/8-methoxy-
6-(2-propeny 1)-4- (substituted- phenoxymethy 1)-2H-1-
benzopyran-2-ones (4 -18) and evaluate their anti­
fungal activity against plant pathogenic fungi, the 
results of which are reported in this communication. 

Results and Discussion 

The condensation of 4-chloro-3,5-dimethyl-, 2-
methxoy-, and 4-(2-propenyl)-2-methG-xyphenols 
with ethyl 4-chloroacetoacetate in presence of 73% 
sulphuric acid at ambient temperature yielded 
6-chloro-4-chlorometh yl-5. 7 -dimeth y 1-, 4-chloromc­
thyl-8-methoxy- and 6-(2-propenyl)-4-chloromethyl-
8-methoxy-2H-l-benzopyran-2-ones (t -3), respec­
tively. These compounds on treatment with var­
ious substituted phenols such of 4-chlorophenol, 
3, 4-dichlorophenol, 2, 4, 5-trichlorophenol, 4-nitro­
phenol, 4-t-butylphenol/4-methylphenol afforded 
the corresponding 6-chloro-5, 7-dimethyl/8-methoxy I 
8-methoxy -6. (2- propenyl-4- (substituted-phenoxyme­
thyl)-2ll-l-benzopyran-2.ones (4 -18). 

In the pmr spectrum of 1 the diagnostic C 8 -H 
and C 4 -CH2Cl protons appeared as singlets integra­
ting for one and two protons at 8 6.40 and 4. 50 
respectively. The methyl protons at positions 5 
and 7 could also be picked up as singlets at 8 2.30 
and 2.35 respectively. Compound 3 showed singlets 
at 8 6.63, 7.38 and 7.27 each integrating for one 
proton at positions 3, 5 and 7 respectively, while 
other singlets at 8 4.68 and 3. 85 integrating for two 
and three protons were assigned to C 4 -CH,CI and 
OCHa functionalities respectively. The appearance 
of -side-chain benzylic protons as doublet (17.0 Hz) 
at a 3.21 and the olefinic protons as multiplets 
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(4-18) 
1. R 1 =R.=CH1 , R•==H, Rs=Cl 
l · R 4 =0CH 1 , R 1 =Rs=R 1 =H 
3: R 1 =R.=H, R,.=-CH,.-CH=CH1 • R 4 ==0CHa 
R 1 =R1 =CH 1 , R 4 =H. R 1 =Cl 
4: R 1 =H, R 8 =H, R 7 =CI, R 8 =H 
5; Ra=H, R.,=Cl, R 7 =CJ, R 8 =H 
6; Ra=Ct, R 8 -=H, R 7 =Cl. R8 =Cl 
7; R 1 =H, R 8 =H, R,=NO,., R 8 =H 
8; R 6 =H, R.,=H, R 7 =(CH 1 ) 1 , R 8 =H 
R•=OCH 1 , R, ... R,.=R 1 =H 
9; R 1 =H, R.,=H. R,=CI. R 8 =H 

10; R 6 =H, R 1 =Cl. R 7 =Cl, R 8 =H 
U; R 6 =Cl, R 6 =H. R 7 =CI, R 8 =CI 
12: R 1 =H, R 1 =H, R 7 =NO,., R 8 =H 
13; R 6 =H, R 1 =H, R 7 -CH1 , R 8 =H 

R,=Ra=H, R,.=-CH,. CH=CH,., R 4 •0CHa 
14: Ra=H, R.,=H, R,-CI. R 8 =H 
15 Ra=H, R 8 =Cl. R 7 =CI, R 8 =H 
16 R 6 =Cl, R 1 =H, R,=CI, R 8 =Cl 
17 R 6 =H, R 8 =H, R,=NO,., R 8 =H 
18 R 1 =H, R 1 =H, R 7 -=C(CH 1 ) 1 , R 1 "'"H 



NOTES 

centred at o 5.55 (CH2 =CH) and 4.90 (CH2 =CH) 
were in agreement with the assigned structure. 
Similarly, 4 showed a triplet at 11 6.59 and a doublet 
at 5.20 each (J 2.0 Hz), a diagnostic pattern for 
allylic coupling for protons at C8-H and C 4-CH20. 
The ortho-coupled doublet centred at 8 6.90 (J 9.0 
Hz) was assigned to aromatic protons, ortho to CH2-0 
functionality of phenoxy moiety while the singlet 
integrating for six protons at ~ 2.40 stood for both 
the aromatic methyl groups merged together and 
the remaining aromatic protons at " 7.0-7.50 as 
multiplet supported the assigned structure. Thus, 
the pmr spectra of all the compounds were in 
accordance with the proposed structure and the 
2-pyrone structure of all the compounds followed 
from the mode of synthesis and was further sup. 
ported by the appearance of bands around 1 710 
cm·1 in their ir spectra 8 • 

Fungitoxicity: The plant pathogenic fungi and the 
test method used were the same as described earlier 1 • 

The tested compounds were found to exhibit 
differential activity against Colletotrichum falcatum, 
Macrophomina phaseolina and Phythium aphaniderm­
atum fungi. Structure-activity relationship studies 
showed that compound 7 with most electronegative 
nitro group at para-position in phenoxymethyl 
moiety was found to be the most toxic against 
C. falcatum and P. aphanidermatum with EC110 
values at 13 and 7 pg ml- 1 concentrations, respecti­
vely. However, compound 8 with t-butyl substi­
tuent at the same para-position showed specificity 
towards P. aphanidermatum with EC110 at 32 pg ml- 1 

concentration. With the introduction of methoxy 
functionality at position-S instead of alkyl group(s) 
in 2H-l-benzopyran-2-ones, the above observed pat­
tern of toxicity for SAR studies was not maintained 
and it considerably decreased toxicity against C. 
/alcatum. The compounds 11 and 16 were most 
active against P. aphanidermatum and M. phaseolina 
respectively at minimum tested inhibition concen­
trations of 1 pg ml- 1 , which deserve further investi­
gations for their possible use in plant disease 
control. 

Experimental 

Melting points were determined in a Ganson 
electrical apparatus and are uncorrected. Homo­
geniety of the compounds was checked by tlc on 
silica gel G using benzene or methanol-benzene as the 
mobile phase. Ir spectra (KBr) were recorded on a 
Perkin-Elmer 137 spectrophotometer and pmr spectra 
(CDC1 8 ) on a Varian A60D or R-32 (90 MHz) 
spectrometer using TMS as internal reference. 

6·Chloro-4-chloromethyl-5,7-dimethyl-2H-l-benzo­
pyran-2-one (1) : A mixture of 4-chloro-3,5-dimet­
hylphenol (3. 12 g, 20 mmol) and ethyl 4-chloroaceto­
acetate (3.20 g, 20 mmol) was added to sulphuric 
acid (30 m1 ; 73%) with constant stirring and the 

mixture was left overnight at roo:rn. temperature. 
It was then poured over crushed ice and the result­
ing solid was washed with water, dried and crys­
tallised from benzene-petroleum ether (4.40 g, 
84%) • .:n.p. 105-06° (Found ; C, 56.38 ; H, 3.65. 
C 12 H 10Cl202 requires: C, 56.03; H, 3.89%) ; Vma" 

(nujol) 1 715 (C=O) and 780 cm-1 (C-Cl); 8 
(CDC18 ) 2.30 and 2.35 (2 X 3H, each s, C 11-CHa and 
C 7-CH8), 4.50 (2H, s, CH 2Cl), 6.40 (IH, s, C 8-H) 
and 7.30 (lH, s, C8 -H). In a similar manner, 
compounds 2 (86%, m.p. 260°d) and 3 (63%, 72-73°) 
were prepared. 

6-Chloro-4-[(4-chlorophenoxy)methyl]-5,7-dime­
thyl-2H-1-benzopyran-2-one (4) : A mixture of 1 
(1.26 g, 5 mmol), 4-chlorophenol (0.64 g, 5 mmol), 
potassium carbonate (2.5 g) and dry acetone (30 ml) 
was reftuxed for 16 h on a steam-bath. The mixture 
was then evaporated under reduced pressure and 
the residue triturated with cold wat:r. The resulting 
solid was dried and crystallised from benzene­
petroleum ether (1.07 g, 62%), m.p. 94-95~ (Found : 
C, 61.56 ; H, 4.43. C18H 14Cl20a requtres : C, 
61.89; H, 4.01%) ; Vma:o: (nujol) 1 700 (C=O) and 
770 cm-1 (C-CI) ; 8 (CDC1 8 ) 2.40 (6H, s, 2 xCH 8 ), 

5.20 (2H, d, J2.0 Hz, CH 2-0), 6.59 (lH, t, J 2.0 
Hz, C3-H), 6.90 (2H, d, J9.0 Hz, c;.H and C~-H) 
and 7.0-7.50 (3H, m, ArH). Other compounds 
were prepared similarly from 1- 3 respectively : S 
(56%), m.p. 180-82"; 6 (60%), 224°; 7 (51%) •. 
107-08°; 8 (48%), 75-76°; 9 (36%), 113-14°; 10 
(38%), 123-25° ; 11 (33%). 107-09° ; 12 (43%), 
135-36° ; 13 (32%), 115-16° ; 14 (49%), 237° ; 15 
(43%). 120-21°; 16 (51%), 126-27°; 17 (42%), 95°; 
18 (38%), 106-07°. 

Acknowledgement 

Spectral facilities provided by R.S.I.C., Chandi­
garh and research facilities by Prof. and Head, 
Department of Chemistry and Biochemistry, H.A.U., 
are acknowledged. Thanks are also due to Prof. 
K. S. Sharma and J. K. Makrandi of M. D. 
University, Rohtak for useful discussion. One of 
the authors (R.V.S.) thanks C.S.I.R., New Delhi, 
for financial assistance. 

References 

t. R. V. SINGH, B. B. GUPTA, 0. P. MAI.IK and H. R. 
KATARIA, Pestic, Sci, 1987,l0, 125. 

2. B. B. GUPTA, R. V. SINGH, 0. P. MAI.IK and H. R. 
KAT ARIA, Pestic. Sci., 1987, 21, 51 : R. V. SINGH, 
V. ABROI., B. B. GUPTA and 0. P. MAI.IK, Pestic. 
Sci .• 1988, 23, 103; T. BATRA, R. V. SINGH, N. K. 
SANGWAN, M. S. MAI.IK and 0. P. MAI.IK, Pestic. 
Sci., 1989, 25, 53; R. V. SINGH, R. P. SINGH, 0. P. 
MAI.IK and J K. MAKRANDI, Ind. J, Chem., Sect. 
B. 1989, 18, 996. 

3. J. R. DYJlR, ''Application of Absorption Spectroscopy 
of Organic Compounds", Prentice· Hall India Pvt. 
Ltd., New Delhi, 1965, P• 34. 

l39 


