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CONDENSED DIAZEPINES. SYNTHESIS OF
1-ARYL-3,5-DIHYDRO-4H-1-BENZOFURO-
[2,3-d][1,2]DIAZEPIN-4-ONES

A.B. Eresko', V. S. Tolkunov', and S. V. Tolkunov'*

The cyclocondensation of (2-aroyl-1-benzofuran-3-yl)acetic acids and their methyl esters with hydrazine
hydrate under various experimental conditions has been studied. Optimal conditions have been found
for obtaining 1-aryl-3,5-dihydro-4H-1-benzofuro[2,3-d][1,2]diazepin-4-ones.

Keywords: (2-aroyl-1-benzofuran-3-yl)-acetic acids, 1-aryl-3,5-dihydro-4H-1-benzofuro[2,3-d][1,2]diazepin-
4-ones, hydrazine hydrate, condensed diazepines, polyphosphoric acid, benzoylation, cyclization.

1-Aryl-3,5-dihydro-4H-2,3-benzodiazepin-4-ones are actively studied in connection with the anticonvulsive
activity detected in them [1-4]. Known routes to obtain them are based on the interaction of 2-aroyl-
4,5-dimethoxyphenylacetic acids or their esters with hydrazine [1-6]. Of the heterocyclic analogs of 2,3-benzo-
diazepin-4-ones only 3H-[1,2]diazepino[5,6-blindoles, obtained by the cyclocondensation of the ethyl ester of
[2-formyl(acetyl)indol-2-yl]acetic acid with hydrazine hydrate are known [7-9]. Similar conversions have not been
described in the 1-benzofuran series. As was shown in our preliminary publication [10], heterocyclization of
hydrazones of (2-acyl-1-benzofuran-3-yl)acetic acid leads to the corresponding azine, but heterocyclization of
hydrazones of arylamides of (2-acetyl-1-benzofuran-3-yl)acetic acid, depending on the conditions, takes place with
the formation of 2-amino-1-methyl-1-benzofuro[2,3-c]pyridin-3-one or azines of arylamides of (2-acetyl-1-
benzofuran-3-yl)acetic acid.

In the present work the reaction of methyl esters of (2-aroyl-1-benzofuran-3-yl)acetic acids 2a-g and
(2-aroyl-1-benzofuran-3-yl)acetic acids 4a-¢ with hydrazine hydrate has been investigated. The initial esters
2a-g were obtained by acylation of the methyl ester of (6-methyl-1-benzofuran-3-yl)acetic acid (1) with
aroyl(heteroyl) chlorides in the presence of aluminum chloride.

Acylation of methyl ester 1 with benzoic, veratric, and thiophene-2-carboxylic acids in polyphosphoric
acid (PPA) leads to 7-methyl-1-phenyl-3H-pyrano[3,4-b][ 1 ]benzofuran-3-one (3a), 7-methyl-1-(thien-2-yl)-3H-py-
rano[3,4-b][1]benzofuran-3-one (3b), and 1-(3,4-dimethoxyphenyl)-7-methyl-3H-pyrano[3,4-b][1]benzofuran-
3-one (3¢), from which (2-aroyl-1-benzofuran-3-yl)acetic acids 4a-c were obtained by alkaline hydrolysis.
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Only on using veratric acid was a high yield of pyrone 3 (85%) obtained. In the remaining cases this method
gives poor yields and substances were purified with difficulty, consequently we did not use it in the synthesis of

other derivatives.
CO.M
B ——
Me o AICI, 0

Me (0]
1 R
l RCO,H 2a-g
NaOH
0
3a—c 4a—c

2 a R =Ph, b R = 2-thienyl, ¢ R = 3-MeOC4Hy, d R =2-MeOC¢H,, e R = 4-CIC¢H,,
f R =4-MeC4H,, g R = 2-CIC4Hy; 3, 4 a R = Ph, b R = 2-thienyl, ¢ R = 3,4-(Me0),CsH;

The heterocyclization of (2-aroyl-6-methyl-1-benzofuran-3-yl)acetic acids 4a-¢ proceeded readily on
extended boiling (20 h) with a fivefold quantity of hydrazine hydrate in ethyl cellosolve in the presence of
catalytic amounts of acetic acid (method A). 1-Aryl-8-methyl-3,5-dihydro-4H-1-benzofuro[2,3-d][1,2]diazepin-
4-ones 5a,b,h were obtained in yields up to 50%. Under analogous conditions the heterocyclization of the
methyl esters of (2-aroyl-1-benzofuran-3-yl)acetic acids 2a-g leads to a mixture of the hydrazide-hydrazones
and the corresponding diazepines 5a-g with a predominance of the latter (according to data of 'H NMR
spectroscopy and chromato-mass spectra).
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5a R =Ph, b R =2-thienyl, ¢ R =3-MeOC¢H,, d R = 2-MeOC¢H,, e R = 4-CIC4H,,
fR = 4-MeC4H,, g R = 2-CIC4H,, h R = 3,4-(MeO),CqHs; 6 a R = Ph,
b R =2-thienyl, ¢ R = 3,4-(MeO),CsH;

Treatment of the obtained mixture of reaction products with the acetic acid in the presence of catalytic
amounts of p-toluenesulfonic acid enabled the preparation of diazepines Sa-g in 40-60% yield (method B).

Attempts to optimize method B, using keto esters 2a-g, hydrazine hydrate, the acetic acid, and
p-toluenesulfonic acid as catalyst gave better yields of the final diazepines than in the two-stage procedure and
more dirty reaction products. The best results were obtained on heterocyclization of esters 2a-g with a fivefold
quantity of hydrazine acetate in ethyl cellosolve (method C). Boiling keto acids 4a-c in ethyl cellosolve with
hydrazine dihydrochloride did not lead to diazepines.
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Pyrones 3a-c in method A were converted into diazepines in up to 40% yield, but on boiling in
2-propanol gave only hydrazide-hydrazones 6a-c¢, which may be converted into the corresponding diazepines by
boiling in acetic acid with p-toluenesulfonic acid as catalyst.

In the "H NMR spectra of diazepines 5a-h the signals of the CH, group protons were displayed in 3.60
region, and of the NH group in 11.0 region ppm. The following were characteristic of the chromato-mass spectra
of compounds 5a and 5f. For 5a retention time was 0.714 min (99.26%), m/z 291.2 (IM + 1]" calculated 290.11),
for 5f retention time was 0.718 min (98.52%), m/z 305.0 ([M + 1]" calculated 304.12).

Table 1. Characteristics of the Synthesized Compounds 1-6

Found, %
Com- Empirical Calculated. % o Yield, %
2 mp, °C
pound formula (method)
C H Cl N S

1 Ci2H 1203 7041 | 5.84 _x 92
70.58 5.92

2a C19H1604 7412 ﬂ 117-118 76
74.01 5.23

2b C7H 14048 65.06 4.40 10.11 101-103 64
64.95 4.49 10.20

2¢ ConmOs 7085 ﬂ 79-80 74
70.99 5.36

2d Cy0H,50s 70.87 542 81-82 80
70.99 5.36

2e Ci9H,5ClO4 66.69 4.49 10.29 134-136 62
66.58 4.41 10.34

2f CyH 304 74.39 5.70 83-85 62
74.52 5.63

2g Ci9H,5ClO4 66.46 4.32 10.27 79-80 66
66.58 4.41 10.34

3a CisH120; 78.15 4.31 186-187 10
78.25 4.38

3b Ci6H1003S 68.18 3.50 11.28 164-166 25
68.07 3.57 11.36

3¢ Cy0H;60s 71.31 4.86 194-195 85
71.42 4.79

4a C13H1404 73.59 w 171-172 92
73.46 4.79

4b Ci6H12048 64.09 3.95 10.61 146-148 42
63.99 4.03 10.68

4c Cy0H,504 67.64 5.24 189-190 90
67.79 5.12

5a CisH14N,0, 74.34 4.94 9.57 214-216 57 (A),
74.47 4.86 9.65 20 (B)

5b Ci6H12N202S 64.70 4.00 9.40 10.75 197-198 33 (A),
64.85 4.08 9.45 10.82 35(B)

5¢ Ci9H6N,05 71.35 5.10 8.67 203-205 42 (B),
71.24 5.03 8.74 53 (C)

5d Ci9H6N,03 71.36 4.94 8.81 184-186 18 (B),
71.24 5.03 8.74 21 (C)

Se CisHi3CIN,O 66.69 4.11 10.81 8.70 229-231 63 (B),
66.57 4.03 10.92 8.63 61 (C)

5f Ci9H6N,0, 75.09 5.20 9.12 210-211 43 (B)
74.98 5.30 9.20

5g CiHi3CIN,O, 66.45 4.10 10.82 8.59 211-212 20 (C)
66.57 4.03 10.92 8.63

5h CyoHsN>04 78.42 5.25 7.95 208-210 40 (A)
78.56 5.18 8.00

6a C3HisN4O, 67.21 5.70 17.30 191-192 46
67.07 5.63 17.38

6b C16H16N4OsS 58.71 4.80 9.93 170-171 39
58.52 4.91 9.76

6¢ C20H2N4O4 62.71 5.87 14.54 168-170 41
62.82 5.80 14.62

*Bp 150°C (9 mm Hg).
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TABLE 2. "H NMR Spectra of Compounds 1-6

Com-
p;‘:; P Chemical shifts, , ppm (J, Hz)
1 2

1 2.47 (3H, s, 6-CH); 3.68 (3H, 5, CO,CHs); 3.70 (2H, s, CHy); 7.04 (1H, d, J = 8.0, H-5);
7.27 (1H, s, H-7); 7.41 (1H, d, J = 8.0, H-4); 7.66 (1H, s, H-2)

2a 2.53 (3H, s, 6-CH); 3.68 (3H, s, CO,CHs); 4.14 (2H, s, CHy); 7.18 (1H, d, J = 8.0, H-5);
7.42 (1H, s, H-7); 7.54 (2H, t, J = 8.0, H-3',5"); 7.62 (2H, m, H-4,4");
8.08 (2H, d, J=8.0, H-2',6")

2b 2.55 (3H, 5, 6-CHs); 3.68 (3H, s, CO,CH,); 4.19 (2H, s, CH,); 7.18 (1H, d, J = 8.0, H-5);
7.27 (1H, t,J=4.0, H-4"); 7.46 (1H, s, H-7); 7.61 (1H, d, J = 8.0, H-4);
791 (1H, d, J=4.0, H-5"; 8.39 (1H, d, /= 4.0, H-3")

2¢ 2.54 (3H, s, 6-CHs); 3.70 (3H, s, CO,CHs); 3.90 (3H, s, 3'-OCHj3); 4.17 (2H, s, CHy);
7.18 (2H, m, H-5,5"); 7.43 (1H, d, J= 1.6, H-7); 7.45 (1H, dd, J= 8.0, J = 1.6, H-4);
7.56 (1H, d, J=2.1,H-2"); 7.63 (1H, dd, J= 8.0, J= 2.1, H-4"); 7.70 (1H, d, J = 8.0, H-6")

2d 2.49 (3H, s, 6-CH3); 3.68 (3H, s, CO,CH3); 3.76 (3H, s, 2'-OCHj3); 4.07 (2H, s, CH,);
7.04 (1H, t,J= 8.0, H-5"); 7.08 (1H, d, J= 8.0, H-3"); 7.12 (1H, d, J = 8.0, H-5);
7.27 (1H, s, H-7); 7.35 (1H, d, J= 8.0, H-4); 7.51 (1H, t, J = 8.0, H-4");
7.57 (1H, d, J= 8.0, H-6")

2e 2.54 (3H, s, 6-CH3); 3.69 (3H, s, CO,CHs); 4.18 (2H, s, CH,); 7.20 (1H, d, J = 8.0, H-5);
7.42 (1H, s, H-7); 7.56 (2H, d, J = 8.0, H-3',5"); 7.65 (1H, d, J = 8.0, H-4);
8.11 (2H, d, J= 8.0, H-2',6")

2f 2.46 (3H, s, 4'-CHs); 2.53 (3H, s, 6-CH3); 3.68 (3H, s, CO,CHs3); 4.16 (2H, s, CHy);
7.18 (1H, d, J = 8.0, H-5); 7.33 (2H, d, /= 8.0, H-3',5"); 7.39 (1H, s, H-7);
7.60 (1H, d, J= 8.0, H-4); 7.99 (2H, d, J= 8.0, H-2",6")

2¢g 2.48 (3H, s, 6-CH3); 3.67 (3H, s, CO,CHs3); 4.14 (2H, s, CH,); 7.15 (1H, d, J = 8.0, H-5);
7.29 (1H, s, H-7); 7.42-7.54 (4H, m, H-3'-6"); 7.62 (1H, d, J = 8.0, H-4)

3a 2.51 (3H, s, 7-CH3); 6.69 (1H, s, H-4); 7.19 (1H, d, J = 8.0, H-6); 7.38 (1H, s, H-8);
7.50-7.62 (3H, m, H-3'-5"); 7.95 (1H, d, J = 8.0, H-5); 8.11 (2H, d, J = 8.0, H-2",6")

3b 2.54 (3H, s, 7-CH3); 6.50 ( 1H, s, H-4); 7.16 (1H, d, J= 8.0, H-6); 7.25 (1H, t,J = 4.0, H-4");
731 (1H, s, H-8); 7.73 (1H, d, J = 4.0, H-5"); 7.85 (2H, m, H-5,3")

3¢ 2.51 (3H, s, 7-CH3); 3.89 (3H, s, 3'-OCHs;); 3.91 (3H, s, 4'-OCHj3); 6.43 (1H, s, H-4);
7.01 (1H, d, J = 8.0, H-5"); 7.12 (1H, d, J = 8.0, H-6); 7.27 (1H, s, H-8);
7.53 (1H, s, H-2"); 7.70 (1H, d, J = 8.0, H-6"); 7.82 (1H, d, J = 8.0, H-5)

4a 2.52 (3H, s, 6-CH); 4.08 (2H, s, CHy); 7.18 (1H, d, J = 8.2, H-5); 7.41 (1H, s, H-7);
7.50-7.64 (3H, m, H-3'5'); 7.66 (1H, d, J= 8.2, H-4); 8.06 (2H, d, J = 8.2, H-2,6');
12.28 (1H, s, COOH)

4b 2.53 (3H, s, 6-CH3); 4.10 (2H, s, CHy); 7.17 (1H, d, J= 8.0, H-5); 7.26 (1H, t, J= 4.0, H-4");
7.44 (1H, s, H-7); 7.63 (1H, d, J = 8.0, H-4); 7.91 (1H, d, J = 4.0, H-5");
8.37 (1H, d, J = 4.0, H-3"); 12.10 (1H, br. s, COOH)

de 2.52 (3H, s, 6-CHs); 3.87 (3H, s, 3-OCHs); 3.90 ( 3H, s, 4-OCHs); 4.11 2H, s, CHy);
7.01 (1H, d, J = 8.2, H-5"; 7.12 (1H, d, J = 8.2, H-6'); 7.29 (1H, s, H-2'); 7.41 (1H, s, H-7);
7.68 (1H, d, J = 8.0, H-5); 7.98 (1H, d, J = 8.0, H-4); 12.10 (1H, s, COOH)

5a 2.49 (3H, s, 8-CHs); 3.66 (2H, s, CHy); 7.16-7.74 (8H, m, H arom); 11.18 (1H, s, NH)

Sb | 252(3H,s,8-CHy); 3.64 (2H, s, CHy); 7.10 (1H, t,J= 4.0, H4); 7.17 (1H, , J = 8.0, H-7);
738 (1H, s, H-9); 7.46 (1H, d, J = 4.0, H-5'); 7.65 (1H, d, J = 4.0, H-3");
7.67 (1H, d, J = 8.0, H-6); 11.08 (1H, s, NH)

5c 2.50 (3H, s, 8-CH); 3.65 (2H, s, CHy); 3.83 (3H, s, 3-OCH:); 6.97 (1H, d, J = 8.0, H-4");
7.16 (1H, d, J = 8.0, H-7); 7.28-7.32 (4H, m, H-2,5,6',9); 7.66 (1H, d, J = 8.0, H-6);
11.09 (1H, s, NH)

5d 2.47 (3H, s, 8-CHs); 3.60 (3H, s, 2“OCHs); 3.67 (2H, s, CHa); 7.00-7.06 (2H, m, H-3',5');
7.12 (1H, d, J = 8.0, H-7); 7.20 (1H, s, H-9); 7.4 (1H, t, J = 8.0, H-4");
7.51 (1H, d, J= 8.0, H-6"); 7.62 (1H, d, J = 8.0, H-6); 11.06 (1H, s, NH)

Se 2.51 (3H, s, 8-CH3); 3.67 (2H, s, CH,); 7.18 (1H, d, J= 8.0, H-7); 7.31 (1H, s, H-9);
7.44 (2H, d, J= 8.0, H-3',5"); 7.69 (1H, d, J = 8.0, H-6); 7.75 (2H, d, J= 8.0, H-2',6");
11.23 (1H, s, NH)

5f 2.41 (3H, s, 4'-CHs;); 2.48 (3H, s, 8-CH3); 3.63 (2H, s, CH); 7.22 (4H, m, H arom);
7.63 (3H, m, H arom); 11.09 (1H, s, NH)

5g 2.47 (3H, s, 8-CHy); 3.73 (2H, s, CHy); 7.15 (1H, d, J = 8.0, H-7); 7.23 (1H, s, H-9);

7.46 (3H, br. s, H-4'-6"); 7.62 (1H, d, J = 8.0, H-6); 7.67 (1H, d, J = 8.0, H-3");
11.31 (1H, s, NH)



TABLE 2 (continued)

1 2

5h 251 3H, s, 8-CH;); 3.62 (2H, s, CH,); 3.83 (3H, s, 3-OCHj); 3.87 (3H, 5, 4-OCHs);
6.91 (1H, d, J= 8.0, H-5"; 7.17 (1H, d, J = 8.0, H-7); 7.26 (1H, d, J = 8.0, H-6');
7.32 (1H, s, H-9); 7.35 (1H, s, H-2"); 7.67 (1H, d, J = 8.0, H-6); 10.95 (1H, s, NH)

6a 2.42 (3H, s, 6-CHj3); 3.60 (2H, s, CH,); 4.10 (2H, br. s, =NNH,);
6.67 (2H, s, CONHNH,); 7.16-7.70 (8H, m, H arom); 8.90 (1H, s, NH)
6b 2.55 (3H, s, 6-CH3); 4.08 (2H, br. s, =NNH,); 4.19 (2H, s, CH);

6.66 (2H, s, CONHNH,); 7.18 (1H, d, J = 8.0, H-5); 7.27 (1H, t, J = 4.0, H-4");

7.46 (1H, s, H-7); 7.61 (1H, d, J = 8.0, H-4); 7.91 (1H, d, J = 4.0, H-5");

839 (1H, d, J= 4.0, H-3'); 8.85 (1H, s, NH)

6¢ 2.54 (3H, s, 6-CHs); 3.92 (3H, s, 3-OCH:); 3.95 (3H, s, 4-OCH);

4.00 (2H, br. s, =NNH,); 6.64 (2H, s, CONHNH,); 7.01 (1H, d, J = 8.0, H-5");

7.17 (1H, d, J = 8.0, H-5); 7.37 (1H, s, H-7); 7.63 (1H, s, H-2"); 7.68 (1M, d, J = 8.0, H-4);
7.85 (1H, d, J = 8.0, H-6"); 8.97 (1H, s, NH)

EXPERIMENTAL

The 'H NMR spectra were recorded on a Bruker Avance II 400 instrument in DMSO-dg, internal
standard was TMS. Chromato-mass spectra were obtained on an Agilent 1100 LC/MSD VL spectrometer,
method of ionization was APCI (chemical positive ionization at atmospheric pressure). Parameters of the
chromatographic column were length 50 mm, diameter 4.6 mm, stationary phase ZORBAX SB-C18, solvent
acetonitrile—water, 95:5, 0.1% trifluoroacetic acid, gradient elution, solvent supply rate 3.0 ml/min. The
characteristics of the synthesized compounds are given in Tables 1 and 2.

Methyl Ester of (6-Methyl-1-benzofuran-3-yl)acetic Acid (1). Acetyl chloride (4 g, 50 mmol) was
added with cooling to a solution of (6-methyl-1-benzofuran-3-yl)acetic acid (9.5 g, 50 mmol) in dry methanol
(50 ml). The mixture was allowed to stand for 2 days, poured into 5% NaHCO; solution (200 ml), and extracted
with chloroform. The solvent was evaporated in vacuum, and the residue distilled in vacuum.

Methyl Ester of (2-Aroyl-1-benzofuran-3-yl)acetic Acids 2a-g (General Method). A solution of ester
1 (1.02 g, 5.0 mmol) in methylene chloride (5 ml) was added to a mixture of aluminum chloride (0.86 g, 6.5
mmol) and the appropriate aroyl chloride (6.0 mmol) in dry methylene chloride (10 ml), and the mixture was
stirred for 3 h at 25-30°C. The reaction mixture was poured onto ice (40 g) with hydrochloric acid (7 ml), and
extracted with methylene chloride. The extract was washed with a dilute solution of salt and with water, dried
over Na,SO4, and evaporated. The residue was recrystallized from 2-propanol.

7-Methyl-1-phenyl-3H-pyrano|[3.,4-b][1]benzofuran-3-one (3a), 7-Methyl-1-(thien-2-yl)-3H-pyrano-
[3,4-b][1]benzofuran-3-one (3b), 1-(3,4-Dimethoxyphenyl)-7-methyl-3H-pyrano|[3,4-b][1]benzofuran-3-one
(3¢) (General Method). Ester 1 (6.1 g, 30 mmol) and the appropriate benzoic acid (50 mmol) were added to
PPA, prepared from H;PO, (22 g) and P,Os (44 g), and the mixture stirred for 1.5 h at 100°C. The reaction
mixture was poured into water (400 ml), neutralized with K,CO; to weakly alkaline in the medium (pH 9). The
solid was filtered off and recrystallized from methanol.

(2-Benzoyl-6-methyl-1-benzofuran-3-yl)acetic Acid (4a), [6-Methyl-2-(thiophen-2-ylcarbonyl)-1-
benzo-furan-3-yljacetic Acid (4b), [2-(3,4-Dimethoxybenzoyl)-6-methyl-1-benzofuran-3-yljacetic Acid (4c)
(General Method). Compound 3a-¢ (10 mmol) was added to an aqueous solution (30 ml) containing NaOH (1.0 g,
25 mmol), and the mixture heated to complete solution. The solution was cooled and acidified with formic acid . The
precipitated solid was filtered off, washed with water, dried, and recrystallized from 2-propanol.

1-Aryl(hetaryl)-3,5-dihydro-4H-1-benzofuro[2,3-d][1,2]diazepin-4-ones 5 (General Method). A. A
mixture of the appropriate (2-aroyl-1-benzofuran-3-yl)acetic acid 4a-c or pyrone 3a-c was boiled for 20 h with
hydrazine hydrate (5 mmol) in ethyl cellosolve (10 ml) in the presence of catalytic quantities (3-4 drops) of
acetic acid. The reaction mixture was diluted with water. The precipitated solid was filtered off and washed with
water. The product was recrystallized from 2-propanol.
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B. A mixture of the appropriate ester of (2-aroyl-6-methyl-1-benzofuran-3-yl)acetic acid 2 (1 mmol)
with hydrazine hydrate (5 mmol) in ethyl cellosolve (10 ml) was boiled for 20 h in the presence of catalytic
amounts (3-4 drops) of acetic acid. The reaction mixture was diluted with water. The precipitated solid was
filtered off and washed with water. The dried solid was boiled in acetic acid for 5 h in the presence of catalytic
amounts of p-toluenesulfonic acid. The solvent was removed in vacuum. The residue was triturated with water,
the solid filtered off, and washed with water. The product was recrystallized from 2-propanol.

C. A mixture of the appropriate ester of (2-aroyl-1-benzofuran-3-yl)acetic acid 2 (1 mmol) and
hydrazine acetate (5 mmol) in ethyl cellosolve (10 ml) was boiled for 20 h. The reaction mixture was diluted
with water. The precipitated solid was filtered off, and washed with water. The product was recrystallized from
2-propanol.

Hydrazide-hydrazones of (2-aroyl-1-benzofuran-3-yl)acetic acids 6a -c. A mixture of the appropriate
pyrone 3a-c (1 mmol) was boiled for 20 h with hydrazine hydrate (5 mmol) in 2-propanol (15 ml). The reaction
mixture was diluted with water. The precipitated solid was filtered off and recrystallized from 2-propanol.

REFERENCES
1. A. Sarro, G. Sarro, R. Gitto, S. Grasso, N. Micale, and M. Zappala, Farmaco, 54, 178 (1999).
2. S. Quartarone, R. Caruso, V. Orlando, E. Russo, G. Sarro, and A. Chimirri, Farmaco, 59, 353 (2004).
3. R. Gitto, M. Zappala, G. Sarro, and A. Chimirri, Farmaco, 57, 129 (2002).
4, A. Chimirri, G. Sarro, A. Sarro, R. Gitto, S. Quartarone, M. Zappala, A. Constanti, and V. Libri, J. Med.

Chem., 41, 3409 (1998).
F. Bevacqua, A. Basso, R. Gitto, M. Bradley, and A. Chimirri, Tetrahedron Lett., 42, 7683 (2001).
F. Gatta, D. Piazza, M. R. Del Giudice, and M. Massotti, Farmaco Ed. Sc., 40, 942 (1985).
7. A. Monge, M. T. Martinez, J. A. Palop, J. M. Mateo, and E. Fernandez-Alvarez, J. Heterocycl. Chem.,
18, 889 (1981).
8. A. Monge, M. T. Martinez, J. A. Palop, J. M. Mateo, T. Goni, E. Fernandez-Alvarez, J. Heterocycl.
Chem., 21, 381 (1984)
9. A. Monge, J. A. Palop, T. Goni, A. Martinez, and E. Fernandez-Alvarez, J. Heterocycl. Chem., 22, 1445
(1985).
10. V. S. Tolkunov, I. F. Perepichka, and V. 1. Dulenko, J. Heterocycl. Chem., 42, 811 (2005).

ARG

1132



	Keywords: (2-aroyl-1-benzofuran-3-yl)-acetic acids, 1-aryl-3,5-dihydro-4H-1-benzofuro[2,3-d][1,2]diazepin- 4ones, hydrazine hydrate, condensed diazepines, polyphosphoric acid, benzoylation, cyclization.
	EXPERIMENTAL
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


