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Chemistry.

Melting points were determined on a Biichi-Tottoli capillary apparatus and are uncorrected. IR spectra
were recorded as KBr pellets on a Perkin Elmer 1750 FT-spectrophotometer. The "H NMR spectra were
taken on a Bruker Advance 500 (500 MHz) instrument in DMSO-ds with TMS as an internal standard;
chemical shifts are reported in d values (ppm) relative to internal TMS. The abbreviation s = singlet, d =
doublet, t = triplet, q = quadruplet, quint = quintuplet, m = multiplet, and b = broad are used throughout.
Elemental analyses (C, H, N, S) were realized on a Carlo-Erba EA 1108-elemental analyzer and were
within + 0.4% of the theoretical values. All reactions were routinely checked by TLC on silica gel
Merck 60F254.
7-Fluoro-4H-1,2,4-benzothiadiazine 1,1-dioxide (10a). 2-Amino-5-fluorobenzenesulfonamide (9a)
(1.72 g, 10 mmol) " was added to triethyl orthoformate (15 mL). The mixture was heated to reflux
during 2 hours. After cooling to room temperature, the title compound was collected by filtration,
washed with diethyl ether and dried (1.9 g, 10 mmol) (1.68 g, 84 %): mp 260-263°C. IR (KBr) : 3297,
1607, 1589, 1524, 1492, 1376, 1134 cm™ ; "H NMR (DMSO-ds, 500 MHz) &: 7.41 (dd, 1H, 5-H), 7.60
(td, 1H, 6-H), 7.72 (dd, 1H, 8-H), 8.00 (d, 1H, 3-H), 12.42 (s, 1H, N-H). Anal. (C;HsFN,0O,S) C, H, N,
S.
7-Chloro-4H-1,2,4-benzothiadiazine 1,1-dioxide (10b). The title compound was obtained as described
for 10a starting from 2-amino-5-chlorobenzenesulfonamide (9b) (2.1 g, 10 mmol) ' (1.89 g, 87 %): mp
243-244°C (lit., 248-250°C %).
7-Bromo-4H-1,2,4-benzothiadiazine 1,1-dioxide (10c). The title compound was obtained as described
for 10a starting from 2-amino-5-bromobenzenesulfonamide (9¢) (2.5 g, 10 mmol) '* (1.77 g, 68 %): mp
279-281°C (lit., 285°C °).
7-lodo-4H-1,2,4-benzothiadiazine 1,1-dioxide (10d). The title compound was obtained as described
for 10a starting from 2-amino-5-iodobenzenesulfonamide (9d) (3.0 g, 10 mmol) " (2.25 g, 73 %): mp >

300°C (lit., 308-310°C °).
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7-Methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (10e). The title compound was obtained as described
for 10a starting from 2-amino-5-methylbenzenesulfonamide (9e) (1.9 g, 10 mmol) ' (1.61 g, 82 %): mp
298-299°C (lit. 298-299°C ).

7-Methoxy-4H-1,2,4-benzothiadiazine 1,1-dioxide (10f). The title compound was obtained as
described for 10a starting from 2-amino-5-methoxybenzenesulfonamide (9f) ' (2.0 g, 10 mmol) (1.51 g,
71 %): mp 253-255°C (lit. 253-257°C ).

4H-1,2,4-benzothiadiazine-7-carboxylic acid 1,1-dioxide (10h). The title compound was obtained as
described for 10a starting from 4-amino-3-sulfamoylbenzoic acid (9g) (2.0 g, 9.26 mmol) * (1.45 g, 69
%): mp >300°C; IR (KBr) : 3253, 3094, 1723, 1627, 1589, 1514, 1499, 1387, 1304, 1280, 1249, 1159,
1139, 1120, 792 cm™; '"H NMR (DMSO-ds, 500 MHz) & 7.44 (d, 1H, 5-H), 8.07 (s, 1H, 3-H), 8.18 (d,
1H, 6-H), 8.25 (s, 1H, 8-H), 12.59 (s, 1H, NH), 13.36 (s, 1H, 7-COOH). Anal. (CsH¢N>O4S) C, H, N, S.
Methyl 4H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide (10i). A mixture of 4H-1,2,4-
benzothiadiazine-7-carboxylic acid 1,1-dioxide (10h) (2 g, 8.85 mmol) and sulfuric acid (1.2 mL) in
methanol (50 mL) was heated at reflux. After 4 hours, the solvent was removed under reduced pressure.
The residue was suspended in water (25 mL) and the resulting precipitate was collected by filtration,
washed with water and dried (1.12 g, 53 %): mp 166-168°C; IR (KBr) : 3432, 3348, 3239, 1698, 1626,
1591, 1431, 1326, 1301, 1265, 1164, 1134, 767 cm™; "H NMR (DMSO-de, 500 MHz) & 3.89 (s, 3H, 7-
COOCHs3), 7.45 (d, 1H, 5-H), 8.09 (d, 1H, 3-H), 8.21 (d, 1H, 6-H), 8.27 (s, 1H, 8-H), 12.64 (s, |H, NH).
Anal. (CoHgN,04S) C, H, N, S.

4-Ethyl-7-fluoro-4H-1,2,4-benzothiadiazine 1,1-dioxide (11a). The mixture of 7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide (10a) (1 g, 5.00 mmol), potassium carbonate (2 g), and ethyl iodide (1.8
mL) in acetonitrile (30 mL) was heated at 60°C for 3 h. The solvent was removed by distillation under
reduced pressure and the residue was suspended in water (40 mL). The resulting insoluble material was
collected by filtration, washed with water, dried and recrystallised in ethyl acetate (0.76 g, 67 %): mp

219-220°C; IR (KBr) : 1612, 1601, 1571, 1493, 1480, 1304, 1160 cm™ ; '"H NMR (DMSO-dg, 500
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MHz) 6 1.31 (t, 3H, NCH,CHs), 4.16 (q, 2H, NCH,CH3), 7.69 (m, 2H, 5-H/6-H), 7.79 (dd, 1H, 8-H),
8.13 (s, 1H, 3-H). Anal. (CoHoFN,0,S) C, H, N, S.

7-Chloro-4-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11b). The mixture of 7-chloro-4H-1,2,4-
benzothiadiazine 1,1-dioxide (10b) (1 g, 4.65 mmol), potassium carbonate (2 g), and methyl iodide (1.7
mL) in acetonitrile (30 mL) was heated at 60°C for 3 h. The solvent was removed by distillation under
reduced pressure and the residue was suspended in water (40 mL). The resulting insoluble material was
collected by filtration, washed with water, dried and recrystallised in ethyl acetate (0.94 g, 89 %): mp
260-262°C (lit. 274-276°C *). Anal. (CsH,CIN,O,S) C, H, N, S.
7-Chloro-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11c). The title compound was obtained as
described for 11a starting from 7-chloro-4H-1,2,4-benzothiadiazine 1,1-dioxide (10b) (1 g, 4.61 mmol)
(1.02 g, 91 %): mp 257-259°C (lit. 265-267°C °). Anal. (CoHyCIN,0,S) C, H, N, S.
7-Bromo-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11d). The title compound was obtained as
described for 11a starting from 7-bromo-4H-1,2,4-benzothiadiazine 1,1-dioxide (10¢) (1 g, 3.83 mmol)
(0.89 g, 80 %): mp 269-273°C; IR (KBr) : 1611, 1584, 1549, 1473, 1434, 1410, 1395, 1305, 1279,
1258, 1162, 1120, 1102 cm™ ; '"H NMR (DMSO-ds, 500 MHz) & 1.30 (t, 3H, NCH,CH3), 4.15 (q, 2H,
NCH,CHj3), 7.58 (d, 1H, 5-H), 7.96 (d, 1H, 6-H), 8.03 (s, 1H, 8-H), 8.17 (s, 1H, 3-H). Anal
(CoHoBrN,0,S) C, H, N, S.

4-Ethyl-7-iodo-4H-1,2,4-benzothiadiazine 1,1-dioxide (11e). The title compound was obtained as
described for 11a starting from 7-iodo-4H-1,2,4-benzothiadiazine 1,1-dioxide (10d) (1 g, 3.25 mmol)
(0.71 g, 65 %): mp 259-261°C; IR (KBr) : 1612, 1576, 1472, 1453, 1429, 1411, 1366, 1295, 1175,
1161, 1118, 1099, 1082, 812 cm™'; "H NMR (DMSO-ds, 500 MHz) & 1.29 (t, 3H, NCH,CHs), 4.13 (q,
2H, NCH,CH3), 7.41 (d, 1H, 5-H), 8,09 (m, 2H, 6-H/8-H), 8.17 (s, 1H, 3-H). Anal. (CoHsIN,O,S) C, H,
N, S.

4,7-Dimethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11f). The title compound was obtained as
described for 11b starting from 7-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (10e) (1 g, 5.10 mmol)

(0.89 g, 83 %): mp 233-234°C; IR (KBr) : 1617, 1601, 1496, 1484, 1404, 1302, 1161, 1120, 1096, 820,
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790 cm™ ; "H NMR (DMSO-dg, 500 MHz) & 2.41 (s, 3H, 7-CH3), 3.60 (s, 3H, NCH3), 7.40 (d, 1H, 5-H),
7.61 (d, 1H, 6-H), 7,70 (s, 1H, 8-H), 8.03 (s, 1H, 3-H). Anal. (CoH;0N,0,S) C, H, N, S.
4-Ethyl-7-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11g). The title compound was obtained as
described for 11a starting from 7-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (10e) (1 g, 5.10 mmol)
(0.97 g, 85 %): mp 197-198°C; IR (KBr) : 1618, 1602, 1494, 1429, 1406, 1297, 1260, 1167, 1121, 1100
cm™; "H NMR (DMSO-ds, 500 MHz) & 1.30 (t, 3H, NCH,CHs), 2.41 (s, 3H, 7-CHs), 4.13 (q, 2H,
NCH:CHj3), 749 (d, 1H, 5-H), 7.59 (d, 1H, 6-H), 7,70 (s, 1H, 8-H), 8.08 (s, 1H, 3-H). Anal.
(Ci1oH12N20,S) C, H, N, S.

4-Ethyl-7-methoxy-4H-1,2,4-benzothiadiazine 1,1-dioxide (11h). The title compound was obtained as
described for 11a starting from 7-methoxy-4H-1,2,4-benzothiadiazine 1,1-dioxide (10f) (1 g, 4.72
mmol) (0.88 g, 78 %): mp 142-145°C; IR (KBr) : 1606, 1492, 1414, 1288, 1242, 1155, 1096, 1050, 803,
782 cm™; '"H NMR (DMSO-dg, 500 MHz) & 1.30 (t, 3H, N-CH,CH3), 3.86 (s, 3H, 7-OCHs), 4.13 (q,
2H, NCH,CH3), 7.31 (s, 1H, 8-H), 7.36 (d, 1H, 6-H), 7.57 (d, 1H, 5-H), 8.06 (s, 1H, 3-H).
4-Methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11i). The title compound was obtained as described
for 11b starting from 4H-1,2,4-benzothiadiazine 1,1-dioxide 10g (1 g, 5.49 mmol) '* (0.95 g, 88 %): mp
234-236°C; "H NMR (DMSO-dg, 500 MHz) & 3.62 (s, 3H, N-CHj), 7.50 (d, 1H, 5-H), 7.56 (t, 1H, 6-H),
7.80 (t, 1H, 7-H), 7.89 (d, 1H, 8-H), 8.08 (s, 1H, 3-H) ''. Anal. (CsHsN,0,S) C, H, N, S.
4-Ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11j). The title compound was obtained as described
for 11a starting from 4H-1,2,4-benzothiadiazine 1,1-dioxide 10g (1 g, 5.49 mmol) '° (0.93 g, 81 %): mp
190-193°C; IR (KBr) : 1619, 1592, 1561, 1470, 1415, 1297, 1280, 1165, 1098, 765 cm™ ; '"H NMR
(DMSO-ds, 500 MHz) 6 1.32 (t, 3H, NCH,CH3), 4.15 (q, 2H, NCH,CHj3), 7.54 (t, 1H, 6-H), 7.59 (d,
1H, 5-H), 7.78 (t, 1H, 7-H), 7.90 (d, 1H, 8-H), 8.13 (s, 1H, 3-H). Anal. (CoH;(N,0O,S) C, H, N, S.
Methyl 4-ethyl-4H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide (11k). The title compound was
obtained as described for 11a starting from methyl 4H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide
(10i) (1g, 4.17 mmol) (0.73 g, 65 %): mp 177-179°C; IR (KBr) : 1721, 1625, 1591, 1482, 1432, 1415,

1305, 1268, 1172, 1159, 1126, 1096, 766 cm; 'H NMR (DMSO-ds, 500 MHz) & 1.34 (t, 3H,
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NCH,CHs;), 3.91 (s, 3H, 7-COOCHs), 4.19 (q, 2H, NCH,CHs), 7.74 (d, 1H, 5-H), 8.22 (s, 1H, 3-H),
8.25 (d, 1H, 6-H), 8.32 (s, 1H, 8-H). Anal. (C;;H2N,04S) C, H, N, S.
4-Ethyl-7-fluoro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12a). The solution of 4-ethyl-
7-fluoro-4H-1,2,4-benzothiadiazine 1,1-dioxide (11a) (1 g, 4.39 mmol) in 2-propanol (30 mL) was
supplemented under stirring with sodium borohydride (0.4 g, 10.6 mmol). After 45 min. stirring at room
temperature, the solvent was removed by distillation under reduced pressure and the residue was
suspended in water (25 mL). The alkaline suspension was adjusted to pH 7 with 0.1 N HCI and
extracted 3-fold with chloroform (3 x 100 mL). The combined organic layers were dried over MgSOj4
and filtered. The filtrate was concentrated to dryness under reduced pressure and the residue of the title
compound was recrystallised in methanol:water 1:2 (0.81 g, 80 %): mp 114-116°C; IR (KBr) : 3247,
1502, 1411, 1324, 1158 cm™; "H NMR (DMSO-ds, 500 MHz) & 1.08 (t, 3H, NCH,CHs), 3.43 (q, 2H,
NCH,CHj), 4.67 (s, 2H, 3-H>), 6.95 (dd, 1H, 5-H), 7.31 (td, 1H, 6-H), 7,38 (dd, 1H, 8-H), 8.04 (s, 1H,
2-H). Anal. (CoH;1FN20,S) C, H, N, S.

7-Chloro-4-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12b). The title compound
was obtained as described for 12a starting from 7-chloro-4-methyl-4H-1,2,4-benzothiadiazine 1,1-
dioxide (11b) (1 g, 4.35 mmol) (0.84 g, 83 %): mp 177-178°C; IR (KBr) : 3208, 1601, 1506, 1432,
1399, 1316, 1299, 1163, 1144, 1071 cm™ ; "H NMR (DMSO-ds, 500 MHz) & 2.94 (s, 3H, NCH3), 4.68
(s, 2H, 3-H,), 6.89 (d, 1H, 5-H), 7.45 (d, 1H, 6-H), 7.52 (s, 1H, 8-H), 8.17 (s, 1H, N-H). Anal.
(CsHoCIN,0,S) C, H, N, S.

7-Chloro-4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12¢). The title compound was
obtained as described for 12a starting from 7-chloro-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide
(11c) (1 g, 4.10 mmol) (0.88 g, 87 %): mp 112-114°C; IR (KBr) 3234, 1605, 1499, 1478, 1394, 1324,
1305, 1268, 1260, 1165, 1153 cm™; "H NMR (DMSO-dg, 500 MHz) & 1.08 (t, 3H, NCH,CHs), 3.43 (q,
2H, NCH,CHs), 4.70 (s, 2H, 3-H,), 6.94 (d, 1H, 5-H), 7.42 (d, 1H, 6-H), 7,51 (s, 1H, 8-H), 8.09 (s, 1H,

N-H). Anal. (CoH;;CIN,0,8) C, H, N, S.
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7-Bromo-4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12d). The title compound was
obtained as described for 12a starting from 7-bromo-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide
(11d) (1 g, 3.46 mmol) (0.80 g, 79 %): mp 122-124°C; IR (KBr) : 3222, 2975, 2964, 1594, 1547, 1497,
1470, 1336, 1320, 1263, 1167, 1153, 1076 cm™; '"H NMR (DMSO-ds, 500 MHz) & 1.08 (t, 3H,
NCH,CH3), 3.43 (q, 2H, NCH>CH3), 4.70 (s, 2H, 3-H,), 6.89 (d, 1H, 5-H), 7.52 (d, 1H, 6-H), 7,60 (s,
1H, 8-H), 8.10 (s, 1H, N-H). Anal. (CoH;;BrN,0,S) C, H, N, S.
4-Ethyl-7-iodo-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12e). The title compound was
obtained as described for 12a starting from 4-ethyl-7-iodo-4H-1,2,4-benzothiadiazine 1,1-dioxide (11e)
(1 g, 2.98 mmol) (0.74 g, 74 %): mp 127-128°C; IR (KBr) : 3224, 2972, 1588, 1495, 1335, 1319, 1268,
1186, 1153, 1070 cm™ ; '"H NMR (DMSO-ds, 500 MHz) & 1.07 (t, 3H, NCH,CHs), 3.41 (q, 2H,
NCH:CH3), 4.69 (s, 2H, 3-H,), 6.76 (d, 1H, 5-H), 7.64 (d, 1H, 6-H), 7,70 (s, 1H, 8-H), 8.06 (s, 1H, N-
H). Anal. (CoH;1IN,O,S) C, H, N, S.

4,7-Dimethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12f). The title compound was
obtained as described for 12a starting from 4,7-dimethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11f) (1
g, 4.76 mmol) (0.83 g, 82 %): mp 149-151°C; IR (KBr) : 3228, 1619, 1515, 1318, 1297, 1205, 1163,
1148, 1071 cm™; 'TH NMR (DMSO-ds, 500 MHz)  2.22 (s, 3H, 7-CHs), 2.90 (s, 3H, NCH3), 4.60 (d,
2H, 3-H,), 6.77 (d, 1H, 5-H), 7.24 (d, 1H, 6-H), 7,33 (s, 1H, 8-H), 7.97 (s, 1H, N-H). Anal.
(CoH12N,0,5) C, H, N, S.

4-Ethyl-7-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12g). The title compound was
obtained as described for 12a starting from 4-ethyl-7-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide
(11g) (1 g, 4.46 mmol) (0.81 g, 80 %): mp 110-111°C; IR (KBr) : 3235, 2974, 1621, 1512, 1338, 1316,
1299, 1266, 1251, 1188, 1152 cm™; "H NMR (DMSO-de, 500 MHz)  1.07 (t, 3H, N-CH,CH3), 2.21 (s,
3H, 7-CH3), 3.40 (q, 2H; N-CH,CH3), 4.63 (d, 2H, 3-H>), 6.81 (d, 1H, 5-H), 7.21 (d, 1H, 6-H), 7.32 (s,
1H, 8-H), 7.87 (t, 1H, N-H). Anal. (C;0H14sN,O,S) C, H, N, S.
4-Ethyl-7-methoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12h). The title compound

was obtained as described for 12a starting from 4-ethyl-7-methoxy-4H-1,2,4-benzothiadiazine 1,1-
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dioxide (11h) (1 g, 4.13 mmol) (0.68 g, 67 %): mp 64-68°C; IR (KBr) : 3206, 2970, 1507, 1469, 1398,
1328, 1310, 1271, 1232, 1167, 1032 cm™; "H NMR (DMSO-ds, 500 MHz) § 1.07 (t, 3H, N-CH,CH3),
3.39 (q, 2H, N-CH,CH3), 3.72 (s, 3H, 7-OCHs5), 4.62 (d, 2H, 3-H,), 6.90 (d, 1H, 5-H), 7.03 (s, 1H, 8-H),
(d, 1H, 6-H), 7.93 (t, 1H, N-H). Anal. (C,0H4N>03S) C, H, N, S.
4-Methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12i). The title compound was obtained
as described for 12a starting from 4-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11i) (0.5 g, 2.55
mmol) (0.36 g, 72 %): mp 176-177°C (lit., 178-180°C '*); '"H NMR (DMSO-dg, 500 MHz) & 2.93 (s,
3H, 4-NCHs»), 4.65 (d, 2H, 3-H>»), 6.78 (t, 1H, 6-H), 6.84 (d, 1H, 5-H), 7.41 (t, 1H, 7-H), 7.51 (d, 1H, 8-
H), 8.00 (t, 1H, NH). Anal. (CsH;o(N.0,S) C, H, N, S.

4-Ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (12j). The title compound was obtained
as described for 12a starting from 4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (11j) (1 g, 4.76 mmol)
(0.78 g, 77 %):mp 96-98°C; IR (KBr):3214, 1604, 1494, 1452, 1332, 1313, 1258, 1163, 1140, 746 cm';
'H NMR (DMSO-dg, 500 MHz) & 1.09 (t, 3H, NCH,CH3), 3.43 (q, 2H, NCH,CHs), 4.68 (d, 2H, 3-H>),
6.74 (t, 1H, 6-H), 6.89 (d, 1H, 5-H), 7.38 (t, 1H, 7-H), 7.51 (d, 1H, 8-H), 7.91 (t, 1H, NH). Anal.
(CoH12N,0,S5) C, H, N, S.

Methyl 4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide (12k). The title
compound was obtained as described for 12a starting from methyl 4-ethyl-4H-1,2,4-benzothiadiazine-7-
carboxylate 1,1-dioxide (11k) (1 g, 3.73 mmol) (0.77 g, 76 %): mp 178-181°C; IR (KBr) : 3218, 1687,
1610, 1519, 1440, 1312, 1276, 1252, 1171, 1155, 772, 758 cm™"; "H NMR (DMSO-dg, 500 MHz) & 1.13
(t, 3H, NCH,CHs), 3.50 (q, 2H, NCH,CH3), 3.81 (s, 3H, 7-NHCOCH3), 4.80 (d, 2H, 3-H>), 6.99 (d, 1H,
5-H), 7.90 (d, 1H, 6-H), 8.04 (s, 1H, 8H), 8.16 (t, 1H, NH). Anal. (C;1H14sN204S) C, H, N, S.
4-Ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-carboxylic acid 1,1-dioxide (121). Methyl 4-ethyl-
3,4-dihydro-2H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide (12k) (1 g, 3.70 mmol) was allowed
to react in a mixture of methanol and water (1:1) (100 mL) containing NaOH (0.5 g) at 40°C. After 30
minutes, the reaction mixture was concentrated under reduced pressure. The residue taken in water (20

mL) was adjusted to pH 2 with 0.1 N HCI and the title compound which precipitated was collected by

S8



filtration. The precipitate was washed with water and dried (0.56 g, 59 %): mp 261-264°C; IR (KBr)
3270, 1682, 1604, 1523, 1431, 1396, 1331, 1273, 1249, 1171, 1070, 765, 570 cm™; '"H NMR (DMSO-
ds, 500 MHz) & 1.12 (t, 3H, NCH,CHs5), 3.49 (q, 2H, NCH,CH3), 4.78 (d, 2H, 3-H,), 6.97 (d, 1H, 5-H),
7.88 (d, 1H, 6-H), 8.02 (s, 1H, 8-H), 8.12 (t, 1H, NH), 12.68 (s, 1H, 7-COOH). Anal. (C;0H2N,04S) C,
H, N, S.

Phenyl 4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-carboxylate 1,1-dioxide (12m). To a
solution of 4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-carboxylic acid 1,1-dioxide (121) (500 mg,
1.95 mmol) in DMF (6 mL) was added N,N’-carbonyldiimidazole (320 mg, 1.97 mmol). The mixture
was heated at 60°C during 1 hour. Then phenol (250 mg, 2.66 mmol) and DBU (0.6 mL) were added.
The mixture was allowed to react during 2 hours. The solvent was removed under reduced pressure.
Water was added to the residue and the resulting precipitate was collected by filtration. The title
compound was recrystallised in methanol/water (1:2). (0.21 g, 32 %): mp 147-150°C; IR (KBr) : 3183,
1734, 1609, 1521, 1431, 1330, 1297, 1240, 1181, 1162, 1073, 757 cm™; "H NMR (DMSO-ds, 500
MHz) 8 1.15 (t, 3H, NCH,CHj3), 3.54 (q, 2H, NCH,CHs), 4. 84 (d, 2H, 3-H>), 7.07 (d, 1H, 5-H), 8.04 (d,
1H, 6-H), 8.20 (s, 1H, 8-H), 7.27 (d, 2H, 2°/6’H), 7.30 (t, 1H, 4’-H), 7.46 (t, 2H, 3°/5’-H), 8.12 (t, 1H,
NH). Anal. (C16H16N204S) C, H, N, S.
7-Chloro-2,4-dimethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (13a). The title
compound was obtained as described for 11b starting from 7-chloro-4-methyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide (12b) (1 g, 4.33 mmol) (0.96 g, 91 %): mp 167-168°C; IR (KBr) : 1604,
1506, 1434, 1406, 1328, 1221, 1154, 1108, 1095 cm™; "H NMR (DMSO-ds, 500 MHz) & 2.68 (s, 3H, 2-
NCHs), 3.00 (s, 3H, 4-NCHs), 4.89 (s, 2H, 3-H»), 6.93 (d, 1H, 5-H), 7.50 (d, 1H, 6-H), 7.55 (s, 1H, 8-
H). Anal. (CoH;CIN,0,S) C, H, N, S.
7-Chloro-4-ethyl-2-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (13b). The title
compound was obtained as described for 11b starting from 7-chloro-4-ethyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide (12¢) (1 g, 4.08 mmol) (0.98 g, 93 %): mp 99-100°C; IR (KBr) : 1602,

1500, 1476, 1334, 1205, 1154, 1097, 807, 739 cm™; '"H NMR (DMSO-ds, 500 MHz) & 1.10 (t, 3H,
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NCH,CH3), 2.65 (s, 3H, 2-NCHs), 3.45 (q, 2H, NCH,CH3), 4.91 (s, 2H, 3-H»), 6.98 (d, 1H, 5-H), 7.47
(d, 1H, 6-H), 7.53 (s, 1H, 8-H). Anal. (C;0H;3CIN,0,S) C, H, N, S.
2,4-Dimethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (13c). The title compound was
obtained as described for 11b starting from 4-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-
dioxide (12i) (1 g, 5.05 mmol) (0.96 g, 90 %): mp 118-119°C; IR (KBr) : 1600, 1505, 1438, 1322, 1170,
1157, 1139, 702 cm™'; "H NMR (DMSO-de, 500 MHz) & 2.67 (s, 3H, 2-NCHjs), 3.00 (s, 3H, 4-NCH3),
4.88 (s, 2H, 3-H,), 6.83 (t, 1H, 6-H), 6.88 (d, 1H, 5-H), 7.46 (t, 1H, 7-H), 7.54 (d, 1H, 8-H). Anal.
(CoH12N,055) C, H, N, S.

7-Nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (14). The title compound was obtained from 4H-1,2,4-
benzothiadiazine 1,1-dioxide 10g (5g, 27.5 mmol) ° following the experimental conditions described in
the literature " (2.49 g, 40 %): mp 265-266°C (lit., 269-270°C '*).
7-Amino-4H-1,2,4-benzothiadiazine 1,1-dioxide (15). A solution of 14 (1g, 4.41 mmol) in ethanol
(100 mL) was hydrogenated in the presence of 10% Pd/C (0.1 g) in a Paar apparatus for 3.5 h (P =5
bars). The mixture was filtered through Celite and the filtrate was concentrated by distillation under
reduced pressure. The precipitate was collected by filtration, washed with ethanol and dried (0.49 g, 57
%): mp > 300 °C (lit., 325-326°C ©).

7-Acetamido-4H-1,2,4-benzothiadiazine 1,1-dioxide (16). 7-Amino-4H-1,2,4-benzothiadiazine 1,1-
dioxide (15) (2 g, 10.2 mmol) was allowed to react with acetic anhydride (10 mL) during 2 hours. The
resulting solution was supplemented with water (20 mL). The precipitate was collected by filtration,
washed with water and dried (1.58 g, 65 %): mp >300°C (lit., 301°C ).
7-Acetamido-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (17). The title compound was obtained
as described for 11a starting from 7-acetamido-4H-1,2,4-benzothiadiazine 1,1-dioxide (16) (1 g, 4.17
mmol). (0.76 g, 68%): mp 247-252°C; IR (KBr) : 3319, 1693, 1600, 1574, 1529, 1487, 1472, 1430,
1405, 1372, 1334, 1255, 1155, 1127 ecm™; "H NMR (DMSO-ds, 500 MHz) & 1.31 (t, 3H, NCH,CH3),
2.08 (s, 3H, 7-NHCOCHs»), 4.11(q, 2H, NCH»CH3), 7.56 (d, 1H, 5-H), 7.81 (d, 1H, 6-H), 8.07 (s, 1H, 3-

H), 8.27 (s, 1H, 8-H), 10.35 (s, 1H, 7-NHCOCHj3). Anal. (C1;H13N;055) C, H, N, S.
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7-Acetamido-4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (18). The title compound
was obtained as described for 12a starting from 7-acetamido-4-ethyl-4H-1,2,4-benzothiadiazine 1,1-
dioxide (17) (1 g, 3.73 mmol) (0.72 g, 72 %): mp 214-218°C; IR (KBr) : 3343, 1671, 1584, 1507, 1451,
1377, 1307, 1265, 1251, 1189, 1149, 1127 cm™;'H NMR (DMSO-ds, 500 MHz) & 1.08 (t, 3H,
NCH,CH3), 2.00 (s, 3H, 7-NHCOCHs5), 3.40 (q, 2H, NCH>CH3), 4.64 (s, 2H, 3-H>), 6.88 (d, 1H, 5-H),
749 (d, 1H, 6-H), 791 (s, 1H, 8-H), 7.92 (bs, 1H, NH), 9.85 (s, 1H, 7-NHCOCHj3). Anal.
(C11H1sN3O3S) C, H, N, S.

4-Methyl-7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (19a). The title compound was obtained as
described for 11b starting from 7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (14) (1 g, 4.41 mmol)
(0.74 g, 70 %): mp 160°C; IR (KBr) : 1624, 1603, 1525, 1493, 1479, 1427, 1397, 1347, 1320, 1175,
1117, 1087 cm™; "H NMR (DMSO-ds, 500 MHz) & 3.70 (s, 3H, NCH3), 7.74 (d, 1H, 5-H), 8.22 (s, 1H,
3-H), 8.56 (m, 2H, 7-H/8-H). Anal. (CsH7N;04S) C, H, N, S.
4-Ethyl-7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (19b). The title compound was obtained as
described for 11a starting from 7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (14) (1 g, 4.41 mmol)
(0.82 g, 73 %): mp 210-213°C; IR (KBr) : 1623, 1604, 1524, 1475, 1376, 1349, 1319, 1167, 1121, 749
cm™; '"H NMR (DMSO-ds, 500 MHz) & 1.34 (t, 3H, NCH,CH3), 4.23 (q, 2H, NCH,CH3), 7.86 (d, 1H,
5-H), 8.28 (s, 1H, 3-H), 8.54 (m, 2H, 7-H/8-H). Anal. (CoHgN304S) C, H, N, S.
4-Methyl-7-nitro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (20a). The title compound was
obtained as described for 12a starting from 4-methyl-7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide
(192) (1 g, 4.15 mmol) (0.79 g, 78 %): mp 216-221°C (lit., 226-228°C ). Anal. (CsHoN304S) C, H, N,
S.

4-Ethyl-7-nitro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (20b). The title compound was
obtained as described for 12a starting from 4-ethyl-7-nitro-4H-1,2,4-benzothiadiazine 1,1-dioxide (19b)
(1 g, 3.92 mmol) (0.82 g, 81 %): mp 202-207°C; IR (KBr) : 3367, 3222, 1603, 1567, 1525, 1482, 1452,

1341, 1304, 1261, 1170, 1130, 997 cm™'; 'H NMR (DMSO-ds, 500 MHz) & 1.15 (t, 3H, NCH.CH3),
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3.54 (q, 2H, NCH,CH3), 4.86 (s, 2H, 3-H,), 7.03 (d, 1H, 5-H), 8.17 (d, 1H, 6-H), 8.26 (s, 1H, 8-H), 8.40
(bs, 1H, N-H). Anal. (CoH;1N304S) C, H, N, S.
7-Amino-4-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide (21a). A solution of 20a (1 g,
4.12 mmol) in ethanol (100 mL) was hydrogenated in the presence of 10% Pd/C (0.1 g) in a Paar
apparatus for 3.5 h (P = 5 bars). The mixture was filtered through Celite and the solvent was removed
by distillation under reduced pressure. The residue was dissolved in ethyl acetate saturated with dry
HCI, the insoluble material was eliminated by filtration and the filtrate was mixed with two volumes of
diethyl ether. The resulting precipitate was collected by filtration, washed with diethyl ether and dried.
The title compound was obtained after stirring in a 5% bicarbonate solution and subsequent filtration
(0.48 g, 55 %): mp 160°C (dec.); IR (KBr) : 3408, 3330, 1510, 1429, 1326, 1310, 1270, 1164 cm™; 'H
NMR (DMSO-ds, 500 MHz) & 2.84 (s, 3H, NCHj3), 4.52 (d, 2H, 3-H>), 6.60 (bs, 2H, 7-NH>), 6.76 (d,
1H, 5-H), 6.91 (d, 1H, 6-H), 6.99 (s, 1H, 8-H), 7.97 (t, 1H, 2-H). Anal. (CsH;;N30,S) C, H, N, S.
7-Amino-4-ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide hydrochloride (21b). A
solution of 20b (1 g, 3.89 mmol) in ethanol (100 mL) was hydrogenated in the presence of 10% Pd/C
(0.1 g) in a Paar apparatus for 3.5 h (P = 5 bars). The mixture was filtered through Celite and the solvent
was removed by distillation under reduced pressure. The residue was dissolved in ethyl acetate saturated
with dry HCI, the insoluble material was eliminated by filtration and the filtrate was mixed with two
volumes of diethyl ether. The resulting precipitate was collected by filtration, washed with diethyl ether
and dried (0.50 g, 49 %): mp 192°C (dec); IR (KBr) : 3430, 3086, 2831, 1624, 1511; 1435, 1326, 1187,
1164, 1073, 779 cm™; '"H NMR (DMSO-ds, 500 MHz) § 1.09 (t, 3H, NCH,CH;), 3.45 (q, 2H,
NCHCHj3), 4.72 (d, 2H, 3-H>), 7.01 (d, 1H,5-H), 7.38 (d, 1H, 6-H), 7.53 (s, 1H, 8-H), 8.11 (t, 1H, N-

H), 10.04 (bS, 3 H, 7-NH3+). Anal. (C9H13N3028.HC1) C, H, N, S.
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Elemental analyses

Compound

9a
10a
10h
10i
11a
11b
11c
11d
11e
11f
11g
11i
11j
11k
12a
12b
12¢
12d
12e¢
12f
12¢g
12h
12i
12j
12k
121

Formula

C¢H7FN,O,S
C7H5FN,O,S
CgHgN,O4S
CoHgN,O4S
CoHoFN,O,S
CsH7CIN,0,S
CoHyCIN,O,S
CoHoBrN,O,S
CoHoIN,O,S
CoH9N»0O,S
CioH12N20,8
CgHgN»O,S
CoH9N»0O,S
C11H12NO4S
CoH ;1 FN,0,S
CsHoCIN,O,S
CoH;;CIN,,O,S
CoH1BrN,0O,S
CoH{1IN,O,S
CoH2N>O,S
CioH14N20,8
C1oH14N205S
CsHoN>O,S
CoH2N>0,S
C11H14N>04S
CioH12N>04S

% Calculated
C,H,N, S
37.89,3.71, 14.73, 16.86
42.00, 2.52, 13.99, 16.02
42.48,2.67,12.38,14.18
45.00, 3.36, 11.66, 13.35
47.36,3.97,12.27, 14.05
41.65,3.06, 12.14, 13.90
44.18,3.71,11.45,13.10
37.38,3.14,9.69, 11.09
32.16,2.70, 8.33,9.54
51.41,4.79,13.32, 15.25
53.55,5.39,12.49, 14.30
48.97,4.11, 14.28, 16.34
51.41,4.79,13.32, 15.25
49.24,4.51,10.44,11.95
46.95,4.82,12.17,13.93
41.29,3.90, 12.04, 13.78
43.81,4.49,11.35,13.00
37.13,3.81,9.62,11.01
31.97,3.28, 8.28, 9.48
50.92,5.70, 13.20, 15.11
53.08, 6.24, 12.38, 14.17
49.57,5.82,11.56, 13.23
48.47,5.08, 14.13,16.18
50.92,5.70, 13.20, 15.11
48.88,5.22,10.36, 11.86
46.87,4.72,10.93, 12.51

% Found
C,H,N, S
37.83,3.70, 14.62, 17.00
42.10,2.39, 13.98, 15.94
42.41,2.65, 12.38, 14.03
44.81,3.12,11.54,13.39
47.37,3.74, 12.44, 13.80
41.21,3.12, 12.10, 13.80
44.10,3.79, 11.44, 13.16
37.49,3.16,9.84, 11.04
32.28,2.61, 8.48,9.45
51.26,4.82,13.42,15.16
52.93,5.56,12.43, 14.37
48.48,4.18, 14.08, 16.15
51.32,4.75,13.38, 15.12
49.11,4.23,10.11, 11.78
46.91,5.07,12.14, 13.64
41.16,3.81,11.99,13.74
43.62,4.56,11.35,12.85
37.33,3.90,9.89, 11.21
31.76,3.31, 8.24, 9.30
50.70, 5.69, 13.17, 15.15
52.85, 6.39, 12.40, 14.04
49.88,6.01, 11.69, 13.24
48.28,5.21, 14.16, 16.06
51.03, 5.62, 13.39, 14.87
48.57,5.19,10.47,11.71
46.68,4.52, 1091, 12.39
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12m Ci6H16N204S 57.82,4.85, 8.43, 9.65 57.81,4.72, 8.63,9.31
13a CoH;1CIN,O,S 43.81,4.49, 11.35, 13.00 43.81,4.49,11.37,11.93
13b CoH13CIN20,S 46.06, 5.03, 10.74, 12.30 45.89,5.02,10.89, 12.11
13¢ CoH/2N,0,8S 50.92,5.70, 13.20, 15.11 50.91, 5.65, 12.90, 15.05
17 Ci1Hi3N305S 49.43,4.90, 15.72, 12.00 49.11, 4.89, 15.61, 11.86
18 C11H1sN305S 49.06, 5.61, 15.60, 11.91 49.27, 6.07, 15.66, 11.65
19a CsH7N304S 39.83,2.92,17.42,13.29 39.69, 2.88, 17.28, 13.24
19b CoHoN304S 42.35,3.55,16.46, 12.56 42.41,3.64, 16.47, 12.61
20a CsHoN3O4S 39.50,3.73,17.27, 13.18 39.58,4.01, 17.56, 13.21
20b CoH1N304S 42.02,4.31, 16.33, 12.46 42.07,4.43,16.23,12.32
21a CsHi1N30,S 45.06, 5.20, 19.70, 15.04 45.22,5.31,19.54, 15.20
21b CoH13N30,S.HC1 40.99, 5.35, 15.93, 12.16 41.28,5.53,15.90, 12.08
22 CioH11F3N20,S 42.85,3.96,9.99, 11.44 42.60, 3.88,9.93,11.35
Biological Assays.

AMPA-evoked current on Xenopus laevis oocytes injected with rat cortex mRNA. Rat cortex
poly(A+) mRNA was prepared from the cerebral cortex of male Wistar rats (15 days old) by the
guanidium thiocyanate/cesium chloride method and was isolated with the use of the PolyATtract mRNA
isolation system (Promega, USA). Under anaesthesia, a cluster of oocytes was removed from the
abdomen of Xenopus Laevis and placed in Barth’s solution. Oocytes were injected with 50.6 nl of an
aqueous solution containing rat cortex poly(A+) mRNA (1 mg/mL) by using an automatic microinjector
and were incubated at 18°C in Barth’s solution for 3-4 days to provide expression. They were then
stored at 4°C until use. Electrophysiological recordings were performed at room temperature on oocytes
placed in a Plexiglas recording chamber continuously superfused with ‘OR2’ solution. AMPA-evoked
current was recorded at a holding potential of —60 mV, using standard two electrodes voltage-clamp
system. Ten uM (S)-AMPA was bath-applied during 30 sec each 5 min with a constant flow rate of 3
mL/min and the amplitude of the evoked current was measured at the peak of the current. Applications

of 10 uM (S)-AMPA alone were done at the beginning of the experiments until two inward currents
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with similar amplitude were obtained. The mean amplitude value of these two AMPA-induced current
was taken as 100 % of the response. All tested drugs were bath-applied at successive increasing
concentrations each 5 min 45 sec before, during and 30 sec after the application of 10 uM (S)-AMPA.
The amplitude of the AMPA-evoked current in the presence of each concentration of the tested drug
was expressed as a percentage of that induced in the absence of drug on the same oocyte, taken as
100%. Each compound was tested on 2-3 different oocytes. EC,x and ECsy values were calculated by
interpolation as the concentrations of the drug responsible for a two-fold and five-fold increase in the
amplitude of the AMPA-evoked current, respectively. ECsy corresponded to the concentration of the

compound that induced 50 % of the maximal potentiation of the AMPA-induced current.

Excitatory post-synaptic response evoked on rat hippocampal slices in vitro. Hippocampal slices
(400 um) from Wistar rat were transferred to a rapid-flow rectangular recording chamber, continuously
superfused with artificial cerebrospinal fluid solution saturated with 95 % O,-5 % CO; to a final pH of
7.4. Bath temperature was then raised to 30 + 1 °C. Extracellular excitatory postsynaptic field potentials
(EPS{P) were elicited in the CA1 region by electrical stimulation of the Schaeffer collaterals delivered
as single square current pulse (40 ps, 1-10 V). The place and the intensity of the stimulation were first
adjusted in order to obtain a signal without spike contamination. EPSfP were then elicited every 30 s
with a stimulus intensity that evoked approximately 50% of the maximum evoked response. After a
baseline period of 30 minutes-1 hour, pharmacologically active drugs or vehicle were applied with the
bathing medium during 10 min at successive increasing concentrations. A wash period without drug
between two applications was performed until a recovery of the EPSfP was obtained. EPSfP amplitudes
were determined using pclamp software by measurement of the amplitude of the peak voltage of the
negative wave with respect to the baseline voltage. Amplitude was normalised against the average
amplitude of consecutive EPS{Ps recorded during 10 min before the application of the drug (control
value taken as 100 %). The concentration-effect of the compound was compared to the effect of the

vehicle.
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(S)-AMPA-mediated release of noradrenaline on rat hippocampal slices in vitro. Hippocampal
slices (300 um) from Wistar rat were incubated with Krebs containing [*H]-noradrenaline (["H]-NAD,
0.16 uCi/ml) solution equilibrated with 95% 0,-5 % CO; for 30 min at 37°C and were then rinsed
several times with fresh Krebs buffer. Three hundred pl aliquots of tissue slices were placed between
Whatman GF-B filter discs in the reaction chambers of a B18 Superfusion System (Brandel). The tissue
were superfused with Krebs buffer for 45-60 min with a constant flow rate of 0.3 mL/min. The
superfusate was collected in 5 min fractions (1.5 mL/fraction). The first four fractions were perfused
with Krebs buffer alone, compounds were perfused at fraction #5 and 100 uM (S)-AMPA was then
added at fraction #6 followed by perfusion with Krebs buffer up to fraction #12. At the end of the study,
the filter and tissue were removed and dissolved overnight in tissue solubiliser (soluene-350, Packard).
The quantity of radioactivity (dpm) was estimated for each fraction and for the tissue sample with a
Beckman scintillation counter. The fractional NAD release was normalized as the percentage of
radioactivity present in each fraction relative to the total radioactivity from all fractions plus the tissue
sample. The data are expressed as the fractional release of [3H]-NAD from fractional release #7, 8, 9

and 10 relative to the total in all fractions plus tissue.

Object recognition test in Wistar rats. The one-trial object recognition paradigm measures a form of
episodic memory in the rat '°. Recognition is measured by the time spent by rats in exploring two
different objects, one familiar and the other new. Wistar rats were always submitted to three sessions of
the test. The first one was a session of habituation, where the rats were allowed to explore the apparatus
for a 3-min session of habituation. In the second 3-min session, the rats were presented with two similar
objects. The last 3-min session consisted of the recognition test between the familiar and the new object,
one of the objects presented in the second session being replaced by a new object. With an inter-trial
interval of 1 or 60 min, normal rats spend more time exploring the new object which demonstrates that
they recognize the familiar one. After a retention interval of 24 h, the times spent in exploring the

familiar and new objects are similar, indicating that the rats do no longer recognize the familiar object.
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Since cognitive-enhancing effect of compounds was expected, conditions of forgetting and an inter-

session interval of 24 h were used in the present study. Compound or vehicle was orally administrated 1

hr before each session of the test. Statistical analyses were performed on the difference in duration of

exploration of the two objects and on the discrimination index (=delta new-fam/ total exploration)

during the last session.
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