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Ethyl 4-(2,3-diphenyl-5-methoxybenzofuran-6-yl)- (lb) and 4-(2,3-diphenyl-6-methoxybenzofuran-
5-yl)-2,4-diketobutanoates (776) are prepared by Claisen condensation of 6-acetyl-5-methoxy- and 
5-acetyl-6-methoxy-2,3-diphenylbenzofuran, respectively, with ethyl oxalate. The esters lb and lib 
reacted with hydrazine hydrate and semicarbazide chloride to give the corresponding pyrazoles. The 
corresponding isoxazoles are prepared by the reaction of lb and 776 with hydroxylammonium chlo
ride. On reaction with different amines, compounds 76 and 776 yielded the corresponding amides. 
When compounds 76 and 776 were coupled with aromatic diazonium compounds, ,they yielded the 
mixed azo compounds. A pyrazole derivative on reaction with benzylamine gave the corresponding 
amide which was prepared also via the reaction of an amine with hydrazine hydrate. 

Because of the wide spread of benzofuran deriva

tives in the field of medicinal chemistry [1—3] this 

work deals with the synthesis of some new compounds 

in this series with the aim of biological evaluation. 

Claisen condensation of 6-acetyl-5-methoxy- (7a) 

and 5-acetyl-6-methoxy-2,3-diphenylbenzofuran (77a) 

[4] with ethyl oxalate in the presence of sodium metal 

gave the esters ethyl 4-(2,3-diphenyl-5-methoxybenzo-

furan-6-yl)- (76) (Table 1) and 4-(2,3-diphenyl-6-

methoxybenzofuran-5-yl)-2,4-dioxobutanoates {lib), 

respectively. 

The esters 76 and 776 reacted with hydrazine hy

drate in acetic acid to yield ethyl 3-(2,3-diphenyl-

5-methoxybenzofuran-6-yl)- (777a) and ethyl 3-(2,3-
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T a b l e 1. Characterization of the Prepared Compounds 
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diphenyl-6-methoxybenzofuran-5-yl)-pyrazole-5-car-
boxylate (IVa), respectively. 

The reaction of compounds lb and lib with semi-
carbazide chloride led to the formation of the corre
sponding pyrazole derivatives Illb and IVb, respec
tively. 

Ethyl 3-(2,3-diphenyl-5-methoxybenzofuran-6-yl)-
(V) and ethyl 3-(2,3-diphenyl-6-methoxybenzofuran-
5-yl)isoxazole-5-carboxylate (VI) were furnished by 

the reaction of lb and lib with hydroxylammonium 
chloride, respectively. 

IR spectrum of compound V was in agreement with 
the proposed structure which showed bands of the 
C = N and ester groups at 1640 c m - 1 and 1725 cm" 1 , 
respectively. 

The esters lb and lib reacted with amines, namely 
benzylamine, morpholine or p-toluidine to yield the 
corresponding amides Vila—VIIc and Villa—VIIIc, 
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respectively. 
IR spectrum of compound Villa showed the pres

ence of amide group at if — 1670 c m - 1 and absence of 
ester group. 

It has been reported that a-keto esters on reaction 
with diazonium salts yielded the corresponding aryl 
hydrazones with cleavage of the ethoxalyl group [5, 
6]. In this investigation, when compounds lb and lib 
were coupled with aromatic diazonium compounds in 
the presence of sodium acetate, it yielded hydrazones 
IXa, IXb and Xa, Xb, respectively. 

IR spectrum of compound IXa favoured the hy-
drazone structure, it showed bands at 1640 c m - 1 

and 1620 c m - 1 due to conjugated and intramolecu
lar hydrogen-bonded ketonic carbonyl groups, respec
tively [7, 8]. The band at 1540 c m - 1 was attributed to 
C = N group in conjugation with carbonyl group [8]. 
The spectrum showed also a band at 1750 c m - 1 which 
is characteristic of ester group. 

The reaction of ethyl 3-(2,3-diphenyl-6-methoxy-
benzofuran-5-yl)pyrazole-5-carboxylate (IVa) with ben-
zylamine gave the corresponding amide XL Com
pound XI was also obtained via the reaction of the 

amide Villa with hydrazine hydrate in acetic acid. 
IR spectrum of compound XI revealed the absence 

of the ester group and presence of amide group at v 
= 1670 cm" 1 . 

E X P E R I M E N T A L 

Melting points are not corrected. The IR spectra 
were recorded on a Unicam infrared spectrophotome
ter, Model SP 2000 in KBr. ľR NMR spectra were run 
in CDC13 at 60 MHz, with TMS as internal standard 
on a Varian instrument. 

2,4-Dioxobutanoate Derivatives lb and lib 

A solution of la or IIa (4 g) in ethyl oxalate (50 
cm3) was slowly added to powdered sodium metal (4 
g). When the initial vigorous reaction subsided, the 
reaction mixture was refluxed for 5 h and then left 
to cool. Methanol (5 cm3) was added to destroy any 
excess of sodium metal. The reaction mixture was di
luted with water, then acidified with acetic acid and 
the solid that separated was filtered off, recrystallized 

Chem. Papers 52 (1) 41 —44 (1998) 43 



A. H. ABD EL-RAHMAN, E. M. KANDEEL, H. A. EL-SOHIBANI 

from ethanol to give lb от lib as yellow crystals. 
lb, IR spectrum, íž/cm -1: 1630 (/?-diketone group), 

1750 (a-keto ester group) [9]. IIb, IR spectrum, 
žž/cm-1: 1630 (/3-diketone group), 1740 (a-keto ester 
group). XH NMR spectrum, S: 7.75 (s, IH, C-4—H), 
7.05—7.35 (m, 10H, 2 C6H5), 6.90 (s, IH, C-7—H), 
6.60 (s, IH, enol—CH=), 4.35 (q, 2H, OCH2CH3), 
3.90 (s, 3H, OCH3), 1.45 (t, 3H, ОСН2СНз). 

Ethyl Pyrazole-5-carboxylate Derivatives Ilia 
and IVa 

A mixture of lb or lib (0.5 g) and hydrazine hydrate 
(0.5 cm3) in acetic acid (10 cm3) was refluxed for 5 
h, diluted with water and left to cool, and the solid 
obtained was recrystallized from ethanol. 

Ilia, IVa, IR spectra, P/cm" 1 : 1620 (C=N), 1725 
(ester group). IVa, *H NMR spectrum, S: 7.35 (s, 
IH, benzofuran C-4—H), 6.80—7.30 (m, 11H, 2 C 6 H 5 , 
pyrazole C-4—H), 6.80 (s, IH, C-7—H), 4.25 (q, 2H, 
OCH2CH3), 1.35 (t, 3H, OCH9CH3). 

Ethyl l-Carbamoylpyrazole-5-carboxylate 
Derivatives Illb and IVb 

A solution of lb or lib (4 mmol) in the minimum 
amount of ethanol was added to a solution of semi-
carbazide (7 mmol) in the minimum amount of water. 
The reaction mixture was refluxed for 3 h and then left 
to cool, and the solid that separated was recrystallized 
from ethanol as white crystals. 

IVb, IR spectrum, č/cm" 1 : 1630 (C=N), 1670 
(C0NH2), 1730 (ester group). XH NMR spectrum, 6: 
7.35 (s, IH, benzofuran C-4—H), 6.90—7.20 (m, 11H, 
2 C 6 H 5 , pyrazole C-4—H), 6.85 (s, IH, C-7), 4.20 
(q, 2H, OCH2CH3), 3.85 (s, 3H, OCH3), 1.30 (t, 3H, 
ОСН2СНз). 

Ethyl Isoxazole-5-carboxylate Derivatives 
F a n d VI 

A mixture of lb or lib (0.5 g), hydroxylammonium 
chloride (0.5 g), and few drops of pyridine in ethanol 
(20 cm3) was refluxed for 3 h, then left to cool. The 
solid that separated was recrystallized from ethanol as 
yellow crystals. 

Amides Vlla—VIIc and Villa—VIIIc 

A mixture of lb or lib (1 g) and the appropriate 
amine (3.3 cm3) in ethanol (20 cm3) was refluxed for 8 
h (the solution became yellow), then left to cool. The 
solid that separated was recrystallized from ethanol as 
white to yellow crystals. 

2,3,4-Triketobutanoate-3-arylhydrazones IXa, 
IXb and Xa, Xb 

To a solution of sodium acetate (1.2 g) dissolved in 
the least amount of water, lb or lib (1.2 g) dissolved 
in ethanol (20 cm3) was added and stirred vigorously. 
A freshly prepared diazonium chloride solution (pre
pared from 5 mmol of the appropriate amine in 1.25 
cm3 of concentrated hydrochloric acid and 0.9 cm3 of 
water) diazotized with 5 mmol of sodium nitrite, dis
solved in the least amount of water, was slowly added 
dropwise while stirring and cooling. The stirring was 
continued for another 30 min, then the reaction mix
ture was filtered and the reddish solid obtained was 
recrystallized from ethanol. 

Xa, lR NMR spectrum, S: 7.60 (s, IH, C-4—H), 
6.80—7.45 (m, 15H, 3 C 6 H 5 ) , 6.70 (s, IH, C-7—H), 
4.20 (q, 2H, OCH2CH3), 3.85 (s, 3H, OCH3), 1.30 (t, 
3H, ОСН2СНз). 

Xb, XH NMR spectrum, 6: 7.65 (s, XH, C-4—H), 
6.75—7.45 (m, 14H, 2 C 6 H 5 , C 6 H 4 ) , 6.75 (s, Ш, C-
7—H), 4.25 (q, 2H, OCH2CH3), 3.85 (s, 3H, OCH3), 
2.1 (s, 3H, CH 3), 1.35 (t, 3H, ОСН2СНз)-

3-(2,3-Diphenyl-6-methoxybenzofuran-5-yl)-5-
(iV-benzylcarbamoylpyrazole) (XI) 

In a similar manner as in case of VII and VIII, IVb 
(1 g) on reaction with benzylamine gave compound XI 
as white crystals (from ethanol). 

Compound XI was also obtained via the reaction 
of Vlllb (0.5 g) with hydrazine hydrate (0.5 cm3) in 
acetic acid (10 cm 3), in a similar manner as in case of 
III and IV. 
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