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Novel 3-acetoacetylaminobenzo[b]furan derivatives with
a modified triene system at the 3-position were prepared
through acylation of the 3-aminobenzo[b]furans with
5-methylisoxazole-4-carboxylic acid chloride followed by
basic cleavage of the isoxazole ring and several of
these compounds showed moderate cysteinyl leukotriene
receptor 2 antagonistic activity.

The cysteinyl leukotrienes (cysLTs) are potent biological
mediators in the pathophysiology of inflammatory disorders, in
particular asthma. Studies of cysLTs receptors indicated the
existence of at least two types of cysLTs receptors, designated
cysLT1 and cysLT2. The cysLT1 receptor was cloned, and the
cysLT2 receptor has been cloned and characterized recently.1

BAY u9773 (1) 1b and DUO-LT (2) 2 were reported to be dual
cysLT1 and cysLT2 antagonists. Discovery of the stable dual
antagonist and/or selective cysLT2 antagonist may lead to
possible therapeutic opportunities.

In this communication, we report the synthesis of 3-aceto-
acetylaminobenzo[b]furans (3) and their antagonistic activities
to cysLT1 and cysLT2. π-Conjugation and planarity of the
bold-line portion of 3 may be kept as shown in Fig. 1. It was
also considered that the modified triene system (the bold-line
portion) of 3 might be exactly simulated in the C7–C12 portion
of cysLTs (4) (Fig. 1).3

3-Amino-5-bromobenzo[b]furan derivatives (7a–d) were pre-
pared starting with 4-bromo-2-cyanophenol (5) via the inter-
molecular cyclization of 4-bromo-2-cyanophenylmethylether
derivatives (6).4 The bromides (6b and 7d) were subjected to the
Heck reaction with N,N-diethylcrotonamide in the presence of
Pd(OAc)2 and tri-o-tolylphosphine to afford successfully the
corresponding Heck products 8b and 9d. Treatment of 8b with
NaH afforded 9b. Heck reaction of 6a under similar con-
ditions afforded 9a accompanied by cyclization. The obtained

Fig. 1

3-aminobenzo[b]furans (7 and 9) were acylated with 5-methyl-
isoxazole-4-carboxylic acid chloride to give the corresponding
amides (10), isoxazole rings of which were easily cleaved by
treatment with Et3N to afford the corresponding enol isomers
(11) of the 3-acetoacetylaminobenzo[b]furan derivatives
(Scheme 1).

On the other hand, the primary amino group of 3-amino-
benzo[b]furans showed an enamine property, for example,
treatment of 3,5-diamino-2-ethylbenzo[b]furan 5 with hydro-
chloric acid afforded 5-amino-2-ethyl-3(2H )-benzo[b]furanone
as a hydrolysis product. The enamine property of 11 may assist
in keeping the conjugation and planarity of the C2 substituent
through the C3 side-chain of 11 as shown in Fig. 1. The stereo-
structure of 11g was determined by X-ray analysis as shown in
Fig. 2,6 which clearly shows the conjugation and planarity of
the C2 substituent through the C3 side-chain as we expected.

The prepared enol isomers (11) were evaluated for their
cysLT1 and cysLT2 antagonistic activity (Table 1).7 The
novel 3-acetoacetylaminobenzo[b]furan derivatives (11b,d,g)
showed valuable antagonistic activities, especially 11d which
demonstrated specific activity for cysLT2. In contrast, 12 8 was
inactive on the Ca assay which reveals a significant role for
the benzo[b]furan ring in the appearance of antagonistic
activity. Among these compounds, we selected 11d, which
showed valuable activities as a lead compound for structure-
optimization. Investigations along this line are underway in our
laboratory.

Fig. 2 X-Ray structure of 11g.
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Table 1 Antagonistic activities

 
Ca Assay Binding assay

 

Inhibition (%)

(10 µM) IC50/µM

Inhibition (%)

(10 µM) IC50/µM

Compound cysLT1 cysLT2 cysLT1 cysLT2 cysLT2 cysLT2

11b 49.8 61.4 >10 >10 9.5 >10
11d 52.1 67.1 >10 4.8 85 3.7
11g 51.0 57.6  9.7 7.7   
BAY u9773    0.44 0.30 1a  0.597 ± 0.297 1b

12 16.1 2.3 >10 >10   

Scheme 1 Reagents: (a) ClCH2COCH3 or BrCH2CO2C2H5 or ClCH2CN or ClCOCH2C6H4(4-CN)/K2CO3; (b) (C2H5)3N or NaH; (c) Pd(OAc)2/
[(2-CH3)C6H4]3P/(C2H5)3N/(E )-CH3CH��CHCON(C2H5)2/THF; (d) NaH; (e) ClC(O)–C��N–O–C(CH3)��CH; (f ) (C2H5)3N.

Experimental
5-Bromo-2-(4-cyanobenzoyl)-3-(5-methylisoxazol-4-carbonyl)-
aminobenzo[b]furan (10d)

To a solution of 7d (0.2 g, 0.57 mmol) in anhydrous THF
(6 mL) was added dropwise 5-methylisoxazole-4-carboxylic
acid chloride (0.14 g, 1.1 mmol) in anhydrous THF (3 mL)
under a N2 atmosphere with vigorous stirring at 26 �C. The
solution was stirred at 65 �C for 7 h. The mixture was cooled to

room temperature, a resulting precipitate was collected by fil-
tration. The precipitate was recrystallized from MeOH to give
10d (850 mg, 34%) as yellow needles. Mp 236 �C. 1H-NMR
(CDCl3): δ 2.90 (3H, s, CH3), 7.42 (1H, d, J = 9.1 Hz, 7-H), 7.70
(1H, dd, J = 9.1, 1.9 Hz, 6-H), 7.86–7.88 (2H, m, 3�-, 5�-H),
8.32–8.35 (2H, m, 2�-, 6�-H), 8.71 (1H, s, isoxazole-H), 8.91
(1H, d, J = 1.9 Hz, 4-H), 11.30 (1H, bs, NH). MS: m/z 449 (M�,
56.56), 341 (100.00). HRMS: C21H12BrN3O4, m/z 449.0001
(calc. 449.0012).
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5-Bromo-2-(4-cyanobenzoyl)-3-[Z-(2-cyano-3-hydroxybut-2-
enoyl)amino]benzo[b]furan (11d)

A solution of 10d (0.8 g, 1.8 mmol) and Et3N (2.4 mL) in
anhydrous THF (30 mL) was heated at 68 �C for 6 h, and the
solvent was evaporated off. The residue was poured into ice–
water, and made acid with 5% HCl solution and extracted with
CHCl3. The extract was washed with brine and dried. Evapor-
ation of the extract gave a residue which was recrystallized from
CH3CN to give 11d (0.66 g, 82%) as colorless needles. Mp 269
�C. 1H-NMR (DMSO-d6): δ 2.19 (3H, s, CH3), 7.61 (1H, d,
J = 8.7 Hz, 7-H), 7.71 (1H, dd, J = 8.7, 2.0 Hz, 6-H), 8.05 (2H,
m, 2�-, 6�-H or 3�-, 5�-H), 8.16 (2H, m, 2�-, 6�-H or 3�-, 5�-H),
8.66 (1H, d, J = 2.1 Hz, 4-H), 12.53 (1H, bs, NH). MS: m/z
449 (M�, 55.84), 340 (100.00). HRMS: C21H12BrN3O4, m/z
449.0011 (calc. 449.0012).
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