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4H-1 A-Benzothiazine-1,1-dioxide derivatives were synthesized through a sequence of almost
quantitative reactions. The commercial starting material 2-(methylsulfanyl)aniline was Boc-protected, N-
acylated and oxidized at the sulfur atom to obtain a sulfonyl derivative. An anionic transposition of the
acyl group followed by a simultaneous deprotection-cyclization gave the title products in excellent yields.

All products and intermediates were fully characterized.
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INTRODUCTION

1,4-Benzothiazine derivatives have drawn much
interest in the pharmacologic field due to their
structural similarity with the phenothiazine system [1].
In particular the synthesis of the S-oxidized system,
4H-1 4-benzothiazine-1,1-dioxide, has been the object
of several studies and patents for industrial and
pharmacological applications [2-5]. The synthesis of
such systems usually started from 2-aminobenzene-
thiols which were treated with -diketones to give the
2,3-disubstituted heterocyclic ring through the
formation of an intermediate enaminoketone [4-8]. The
further step, i.e. the oxidation at the sulfur, was usually
performed with 30% hydrogen peroxide in glacial
acetic acid [6-8]. An alternative method reported by
Schou started from pyridinium sulfonate salts which
were converted into 2-cyanomethylsulfonyl
acetanilides: base catalyzed ring closure gave the S-
oxidized benzothiazinic system [3]. Another recent
method involved the microwave assisted cyclization of
a-phenylsulfonyl enaminoacrylates [9].

In this paper we report a new high yield synthesis of
3-substituted 4H-14-benzothiazine-1,1-dioxides:  this
procedure is characterized by few almost quantitative
steps allowing the preparation of the target compounds
bearing a free, unsubstituted NH suitable for further
functionalization. The starting compound 2-(methyl-
sulfanyl)aniline (1) is commercial and all reagents are
easily available and inexpensive.

RESULTS AND DISCUSSION

The first step of the synthetic pathway consisted in
the protection of the amino group in 1 with Boc (tert-

butoxycarbonyl), an easily removable protecting group,
to give 2 (Scheme I). This compound was then lithiated
with lithium diisopropylamide (LDA) at -50 °C and
treated with an acyl chloride RCOCI where R was an
aryl, heteroaryl or alkyl group to give the N-acylated
products 3a-e (yield 60-77%, Table 1). Compounds 3a-
e were oxidized at the sulfur atom with m-
chloroperbenzoic acid (MPCBA) to give the sulfones
4a-e (yield 80-100%, Table 1), which after treatment
with butyllithium (BuLi) at -50 °C underwent an acyl
migration from the nitrogen atom to the methylsulfonyl
group affording products Sa-e (yield 71-100%,
Table 1). The acyl group transfer is likely to occur by
an intramolecular mechanism: in fact, from the reaction
mixture no product of type A or B could be isolated,
even performing the reaction with a higher substrate
concentration (Figure 1).

l|30c lli()c

@ENH C[N\COR
SO,CH; SO,CH,COR

A B

Figure 1

The treatment of compounds of type S5 with
trifluoroacetic acid (TFA) allowed the simultaneous
Boc-deprotection and cyclization giving products 6a-e
(yield 70-100%, Table 1). It is noteworthy that products
of type 5 did not cyclize in the presence of BuLi, through
an attack of the anionic nitrogen to the carbonyl group:
this is due to the low reactivity as nucleophile of the Boc-
protected N, even as an anion (Figure 2).
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The cyclization took place only when the N was
deprotected in an acidic medium: the attack of the free
NH, to the carbonyl carbon did not lead to the expected
imine, but to an enaminic product because of the strong
acidity of the SO,-CH, hydrogens.

All products were fully characterized by elemental
analysis, IR, '"H-NMR, C-NMR and mass spectroscopy
(see Experimental).

The “C NMR spectra of products 3e and 4e, bearing
two tert-butyl groups, showed a remarkable feature: the
signals due to the methyl groups of the fert-butyl moieties
are observed as an unresolved multiplet. This
phenomenon clearly depended upon the closeness of such
bulky groups, whose free rotation around the C-O or C-C
bond was forbidden. When the same spectra were
recorded at 55 °C, the signals relative to the CH; appeared
as two clean singlets.

Table 1. Yields of pure isolated products 3a-e, 4a-e, Sa-e and 6a-e.

R 3 4 5 6

Ph a 77 90 96 100

4-MeOCH, b 70 92 71 81

4-FC(H, c 65 92 78 75

@\ d 65 100 80 81
S

C(CH,), e 60 80 100 70

In conclusion, we have reported an easy method to
prepare monosubstituted 4H-1,4-benzothiazine-1,1-
dioxides, using inexpensive reagents and allowing to
introduce in the 3-position different groups (aryl,
heteroaryl or alkyl).

NMR spectra were recorded on a Varian VXR-300
spectrometer with tetramethylsilane as internal reference. IR
spectra were recorded on a Perkin-Elmer 1310 grating
spectrophotometer. The GC-MS analyses were performed at 70
eV with a Hewlett-Packard 5989A GC-MS system with HP
5890 GC fitted with a capillary column (50 mx0.2 mm) packed
with DH 50.2 Petrocol (0.50 pum film thickness) using a direct-
inlet system for solid products. Chromatography was performed
on silica gel 60, 0.04-0.063 mm (Fluka). Melting points were
determined with a Kofler hot stage microscope and are
uncorrected. Microanalyses were carried out on a Carlo Erba
1106 element analyzer. Reagent-grade commercially available
reagents and solvents were used. Solutions of BuLi in hexane
were purchased from Aldrich Chemical Company and were
analyzed before use [10]. 2-(Methylsulfanyl)aniline (1) (Fluka)
was protected by literature method to give 2 [11].

General procedure for the synthesis of compounds 3a-e.
To a stirred solution of LDA (240 mL, 31.6 mmol) in
anhydrous THF (60 mL) at -50 °C, a solution of 2 (3.00 g, 12.6
mmol) in anhydrous THF (60 mL) was added under argon, and
stirring was continued for 1h. Then the appropriate acyl chloride
was added at the same temperature, and after 30 minutes the
mixture was poured into a saturated solution of aqueous NH,CI.
The organic layer was separated, the aqueous layer extracted
with CH,Cl,, the extracts combined, dried (Na,SO,) and
concentrated to give products 3a-e.

tert-Butyl benzoyl[2-(methylthio)phenyl]carbamate (3a).
The crude product was purified by chromatography using
diethyl ether/light petroleum (1:2) as eluent to give 3a as
colourless crystals, 3.33 g (77%), mp 122-123 °C (EtOH); ir
(Nujol): 1725, 1670 cm; 'H nmr (CDCL): § 1.21 (s, 9H,
CH,C), 244 (s, 3H, SCH;), 7.23 (m, 2H, ArH), 7.35 (m, 2H,
ArH), 743 (m, 2H, ArH), 749 (m, 1H, ArH), 7.81 (m, 2H,
ArH); BC nmr (CDCL,): § 15.7,27.3, 834, 1259, 127.3, 1279,
128.1, 1289, 129.3, 131.3, 1369, 137.1, 137.7, 152.5, 172.0;
ms: m/z 343 (M*, 5), 243 (6), 196 (48), 165 (56), 105 (100), 77
(72), 57 (77),41 (36). Anal. calcd. for C,,H, NO,S: C, 66.45; H,
6.16; N, 4.08; S, 9.34. Found: C, 6642; H, 6.18; N, 4.02; S,
9.30.

tert-Butyl 4-methoxybenzoyl[2-(methylthio)phenyl]-car-
bamate (3b). The crude product was purified by
chromatography using first light petroleum and then diethyl
ether/light petroleum (1:2) as eluents to give 3b as white
crystals, 3.29 g (70%), mp 114-115 °C (EtOH/ H,0); ir (nujol):
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1720, 1665 cm™; 'H nmr (CDCL;): 8 1.27 (s, 9H, CH,C), 2.43 (s,
3H, SCH,), 3.84 (s, 3H, OCH,), 692 (d, 2H, J=9.0 Hz, ArH),
720 (m, 2H, ArH), 7.31 (m, 2H, ArH), 7.81 (d, 2H, J=9.0 Hz,
ArH); *C nmr (CDCL,): § 15.6, 27.5, 55.3, 83.0, 1132, 125.8,
127.1, 128.7, 128.7, 1293, 130.7, 137.5, 137.7, 152.8, 1624,
171.3; ms: m/z 373 (M*, 0.1), 273 (2), 226 (14), 165 (18), 135
(100), 107 (8), 77 (18), 57 (35), 41 (32). Anal. calcd. for
C,H,;NO,S: C, 64.32; H, 6.21; N, 3.75; S, 8.59. Found: C,
64.28; H,6.25;N,3.78; S,8.61.

tert-Butyl 4-fluorobenzoyl[2-(methylthio)phenyl]-carbam-
ate (3¢). The crude product was washed with light petroleum
first and then with diethyl ether to give 3¢ as white crystals, 2.96
g (65%), mp 109-111 °C (EtOH); ir (nujol): 1725, 1670 cm™; 'H
nmr (CDCL): 1.35 (s, 9H, CH;C), 2.51 (s, 3H, SCH;), 7.20 (m,
2H, ArH), 7.30 (br s, 2H, ArH), 7.42 (br s, 2H, ArH), 7.93 (m,
2H, ArH); C nmr (CDCl,): § 15.4,27.3,83.3,114.9 (Joz = 22.0
Hz), 125.7, 127.0, 1289, 129.1, 130.6 (Jor= 8.6 Hz), 132.7 (Jo&
= 3.6 Hz), 1369, 1375, 152.3, 1644 (J = 252.8 Hz), 170.6;
ms: m/z 361 (M*, 3),261 (17), 214 (100), 165 (80), 123 (93), 95
(32), 57 (43), 41 (26). Anal. calcd. for C ,H,,)FNO,S: C, 63.14;
H, 5.58; N, 3.88; S, 8.87. Found: C, 63.11; H, 5.61; N, 3.92; S,
8.92.

tert-Butyl 2-(methylthio)phenyl(2-thienylcarbonyl)-carba-
mate (3d). The crude product was purified by flash-
chromatography using diethyl ether/light petroleum (1:2) as
eluent to give 3d as yellow crystals, 2.86 g (65%), mp 123-125
°C (EtOH); ir (nujol): 1720, 1665 cm™; 'H nmr (CDCl,): § 1.28
(s, 9H, CH,C),2.29 (s, 3H, SCH,;), 6.88 (br s, 1H, ArH), 7.08 (br
s,2H, ArH), 7.19 (br s, 2H, ArH), 7.39 (br s, 1H, ArH), 7.45 (br
s, 1H, ArH); "*C nmr (CDCl,): § 15.3,27.4, 83.1, 125.6, 126.8,
126.8, 1289, 129.2, 1319, 132.6, 137.0, 138.1, 1384, 152.3,
164.2; ms: m/z 349 (M*, 15), 294 (52), 250 (44), 249 (38), 232
(29),202 (100), 165 (66), 111 (68), 57 (79),41 (42). Anal. calcd.
for C,;H,,NO;S,: C,5843; H,548; N,4.01; S, 18.35. Found: C,
58.39; H,5.50;N,4.03; S, 18.37.

tert-Butyl 2,2-dimethylpropanoyl[2-(methylthio)phenyl]-
carbamate (3e). The crude product was purified by
chromatography using diethyl ether/light petroleum (1:8) as
eluent to give 3e as colourless crystals, 2.44 g (60%), mp 69-71
°C (H,0); ir (nujol): 1720 and 1665 cm™; 'H nmr (CDCL,): &
1.38 (s, 9H, CH;C), 140 (s, 9H, CH;C), 242 (s, 3H, SCH,),
704 (d, 1H,J =7.6 Hz, ArH), 7.16 (m, 1H, ArH), 7.27 (m, 2H,
ArH); *C nmr (CDCL): § 155,279, 43.5, 824, 1255, 1269,
1283, 128.5, 137.7, 138.3, 153.1, 183.7; ms: m/z 323 (M*, 6),
224 (13), 223 (17), 232 (29), 176 (47), 165 (98), 57 (100), 41
(60). Anal. calcd. for C;H,sNO,S: C,63.13; H,7.79; N, 4.33; S,
991.Found: C,63.11; H, 7.82; N,4.30; S,9.94.

General procedure for the synthesis of compounds 4a-e. A
solution of one compound of type 3 (5.6 mmol) in CH,CI, (150
mL) was treated with MCPBA (3.03 g, 12.3 mmol) at 0 °C.
After the addition was complete the temperature was allowed to
warm to room temperature and the reaction was monitored by tlc
till completion. The mixture was treated with 10% aqueous
NaOH, the organic layer was dried (Na,SO,) and concentrated to
give products 4a-e.

tert-Butyl benzoyl[2-(methylsulfonyl)phenyl]carbamate (4a).
The crude product was washed with diethyl ether to give 4a as
colourless crystals, 1.89 g (90%), mp 178-179 °C (EtOH); ir
(nujol): 1715, 1680, 1310, 1155 cm™; 'H nmr (CDCL;): 8 1.20 (s,
9H, CH,C), 3.14 (s, 3H, SO,CH,;), 740 (m, 4H, ArH), 7.62 (t,
1H,J = 7.5 Hz, ArH), 7.76 (m, 3H, ArH), 8.15 (d, 1H,J =75
Hz, ArH); °C nmr (CDCL,): § 27.3, 444, 84.3, 1280, 1280,
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1295, 130.8, 1314, 1318, 134.7, 136.5, 137.6, 137.6, 152.1,
172.6; ms: m/z 276 (3), 197 (23), 196 (29), 105 (100), 77 (45),
57 ( 47), 41 (28). Anal. calcd. for C,,H, NO,S: C, 60.78; H,
5.64; N, 3.73; S, 8.54. Found: C, 60.72; H, 5.66; N, 3.76; S,
8.57.

tert-Butyl 4-methoxybenzoyl[2-(methylsulfonyl)phenyl]-
carbamate (4b). The crude product was washed with diethyl
ether to give 4b as colourless crystals, 2.09 g (92%), mp 166-
168 °C (EtOH); ir (nujol): 1715, 1670, 1310, 1150 cm™; 'H nmr
(CDCly): 6 1.26 (s, 9H, CH,C), 3.12 (s, 3H, SO,CH,), 3.87 (s,
3H, OCH;), 6.96 (d, 2H,J = 8.8 Hz, ArH), 738 (d, 1H,J = 7.8
Hz, ArH), 7.60 (t, 1H,J = 7.8 Hz, ArH), 7.72 (t, 1H, ] = 7.8 Hz,
ArH), 7.79 (d, 2H, J = 8.8 Hz, ArH), 8.14 (d, 1H, J = 7.8 Hz,
ArH); *C nmr (CDCL,): § 274, 443,554,839, 1132, 128.1,
1293, 130.7, 130.8, 131.8, 134.6, 137.5, 1379, 1524, 162.6,
171.8; ms: m/z 305 (2), 226 (13), 135 (100), 77 (7), 57 (14), 41
(10). Anal. calcd. for C,H,;NO,S: C, 59.24; H,5.72; N, 3.45; S,
791.Found: C,59.22; H,5.74; N,3.43;S,7.90.

tert-Butyl 4-fluorobenzoyl[2-(methylsulfonyl)phenyl]-car-
bamate (4c¢). The crude product was washed with diethyl ether
to give 4¢ as white crystals, 2.02 g (92%), mp 178-179 °C
(EtOH); ir (nujol): 1710, 1670, 1310, 1150 cm'; 'H nmr
(CDCly): 6 1.25 (s, 9H, CH,;C), 3.12 (s, 3H, SO,CH,), 7.14 (t,
2H,J =8.2 Hz, ArH), 7.38 (d, 1H, J = 7.8 Hz, ArH), 7.62 (t, 1H,
J =78 Hz, ArH), 7.74 (t, 1H, J = 7.8 Hz, ArH), 7.81 (m, 2H,
ArH), 8.14 (d, 1H, J = 7.8 Hz, ArH); °C nmr (CDCl,): § 27 4,
444,835, 1152 (Jo = 22.0 Hz), 129.6, 130.7 (Jo = 8.6 Hz),
130.8, 131.8, 1324 (J. = 3.6 Hz), 134.7, 1374, 1375, 152.1,
164.7 (Jop = 252.8 Hz), 1714; ms: m/z 293 (8), 214 (70), 197
(22), 123 (100), 77 (25), 57 (9), 41 (7). Anal. calcd. for
C,,H,,FNO,S: C, 58.00; H, 5.12; N, 3.56; S, 8.15. Found: C,
5799;H,5.14;N,3.57; S, 8.18.

tert-Butyl 2-(methylsulfonyl)phenyl(2-thienylcarbonyl)-
carbamate (4d). The crude product was washed with diethyl
ether to give 4d as colourless crystals, 2.13 g (100%), mp 138-
139 °C (EtOH); ir (nujol): 1720, 1680, 1320, 1165 cm™'; 'H nmr
(CDCly): 6 1.24 (s, 9H, CH,;C), 3.04 (s, 3H, SO,CHj,), 7.00 (t,
1H,J = 4.3 Hz, ArH), 727 (d, 1H,J = 7.7 Hz, ArH) 748 (m,
2H, ArH), 7.60 (m, 2H, ArH), 8.01 (d, 1H, J = 7.7 Hz, ArH); °C
nmr (CDCL): & 27.3, 44.1, 84.1, 1270, 1294, 130.5, 131.6,
1320, 1329, 13455, 1373, 1374, 1379, 152.1, 165.1; ms: m/z
282 (19), 281 (12), 264 (20), 202 (46), 197 (16), 111 (100), 57
(47), 41 (31). Anal. calcd. for C;H,(NO,S,: C, 53.53; H, 5.02;
N, 3.67; S, 16.81. Found: C, 53.50; H,5.05; N, 3.65; S, 16.84.

tert-Butyl 2,2-dimethylpropanoyl[2-(methylsulfonyl)-phen-
yllcarbamate (4e). The crude product was purified by flash-
chromatography using diethyl ether/light petroleum (1:1) as
eluent to give 4e as colourless crystals, 1.59 g (80%), mp 119-
120 °C (EtOH); ir (nujol): 1725, 1700, 1310, 1150 cm™; 'H nmr
(CDCly): 6 1.37 (s, 9H, CH,C), 145 (s, 9H, CH,C), 3.10 (s, 3H,
SO,CH,),7.17 (d, 1H,J = 7.6 Hz, ArH), 7.53 (t, 1H,J = 7.6 Hz,
ArH), 7.66 (t, 1H, J = 7.6 Hz, ArH), 8.07 (d, 1H, J = 7.6 Hz,
ArH); *C nmr (CDCL,): § 27.6, 432, 69.0, 83.5, 128.7, 130.3,
1309, 1344, 1369, 1394, 152.1, 183.6; ms: m/z 197 (15), 176
(14), 171 (29), 149 (18), 85 (18), 57 (100), 41 (47). Anal. calcd.
for C,;H,sNO,S: C, 57.44; H, 7.09; N, 3.94; S, 9.02. Found: C,
57.41;H,7.11;N,3.92; S,9.03.

General procedure for the synthesis of compounds 5a-e. A
solution of one compound of type 4 (1.3 mmol) in anhydrous
THF (50 mL) was treated dropwise with a 1.6 M solution of
BuLi in hexane (2.0 mL, 3.2 mmol) at -50 °C under argon, and
stirring was continued for 10 minutes. The mixture was poured
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into a saturated solution of aqueous NH,CI, the organic layer
was separated, the aqueous layer extracted with CH,CL,, the
extracts combined, dried (Na,SO,) and concentrated to give
products Sa-e.

tert-Butyl 2-[(2-ox0-2-phenylethyl)sulfonyl]phenyl-carba-
mate (5a). The crude product was washed with diethyl ether to
give S5a as colourless crystals, 047 g (96%),; mp 118-120°C
(EtOH); ir (nujol): 3350, 1730, 1675, 1315, 1155 cm™; 'H nmr
(CDCly): 6 1.51 (s, 9H, CH,;C), 4.76 (s, 2H, SO,CH,), 7.07 (t,
1H,J = 8.2 Hz, ArH), 741 (t, 2H,J = 7.5 Hz, ArH), 7.56 (m,
2H, ArH), 7.78 (d, 1H, J = 8.2 Hz, ArH), 7.85 (d, 2H,J = 82
Hz, ArH), 8.30 (d, 1H, J = 8.2 Hz, ArH), 8.75 (s, 1H, NH); *C
nmr (CDCL): 8 279, 62.4, 81.1, 120.5, 122.2, 1242, 128.6,
128.8, 130.1, 134.0, 1354, 1354, 1384, 151.8, 187.1; ms: m/z
375 M*, 7), 319 (12), 275 (40), 152 (15), 106 (45), 105 (100),
77 (19), 57 (90),41 (37). Anal. calcd. for C,,H,,NO;S: C, 60.78;
H, 5.64; N, 3.73; S, 8.54. Found: C, 60.75; H, 5.66; N, 3.75; S,
8.57.

tert-Butyl 2-{[2-(4-methoxyphenyl)-2-oxoethyl]sulfonyl}-
phenylcarbamate (5b). The crude product was washed with
light petroleum to give 5b as colourless crystals, 0.37 g (71%),
mp 114-117°C (EtOH/H,0); ir (nujol): 3340, 1720, 1665, 1310,
1155 cm™; '"H nmr (CDCl,): 8 1.49 (s, 9H, CH,C), 3.83 (s, 3H,
OCH,), 4.67 (s, 2H, SO,CH,), 6.87 (d, 2H, J = 8.1 Hz, ArH),
707 (t, 1H,J =79 Hz, ArH), 7.54 (t, IH,J =79 Hz, ArH), 7.76
(d,1H,J =79 Hz, ArH), 7.83 (d, 2H, J = 8.1 Hz, ArH), 8.30 (d,
1H, J = 7.9 Hz, ArH), 8.72 (s, 1H, NH); “C nmr (CDCL): §
28.1,55.5,625,81.2,114.0, 120.7, 1224, 124 4, 128.6, 130.2,
131.5,135.5,138.5,152.0, 164 4, 185.3;. ms: m/z 405 [M*] (4),
305 (32), 135 (100), 77 (13), 57 (47), 41 (78). Anal. calcd. for
C,H,sNOGS: C, 59.24; H, 5.72; N, 345; S, 791. Found: C,
59.22;H,5.75; N,3.48; S,7.90.

tert-Butyl 2-{[2-(4-fluorophenyl)-2-oxoethyl]sulfonyl}-
phenylcarbamate (Sc). The crude product was purified by
chromatography using diethyl ether/light petroleum (1:1) as
eluent to give Sc as colourless crystals, 0.40 g (78%), mp 137-
139 °C (EtOH); ir (nujol): 3350, 1730, 1670, 1320, 1155 cm™;
'H nmr (CDCLy): § 1.44 (s, 9H, CH,C), 4.63 (s, 2H, SO,CH,),
7.06 (m, 3H, ArH), 7.51 (t, IH,J = 8.0 Hz, ArH), 7.70 (d, 1H, J
= 8.0 Hz, ArH), 7.85 (m, 2H, ArH), 825 (d, 1H, J = 8.0 Hz,
ArH), 8.60 (s, 1H, NH);. *C nmr (CDCl,): 28.2, 62.8, 81.5,
116.1 (Jop = 22.0 Hz), 1209, 1226, 1243, 130.3, 132.0 (Jop =
9.7 Hz), 135.8, 138.6, 138.6, 152.0, 1664 (Jo = 257.6 Hz),
185.6; ms: m/z 393 (M, 2), 293 (32), 211 (10), 171 (17), 152
(15), 123 (65), 106 (20), 95 (12), 57 (100), 41 (48). Anal. calcd.
for C,,H,,FNO,S: C, 58.00; H, 5.12; N, 3.56; S, 8.15. Found: C,
5799;H,5.14; N,3.58; S, 8.18.

tert-Butyl 2-{[2-0x0-2-(2-thienyl)ethyl]sulfonyl}phenyl-car-
bamate (5d). The crude product was purified by
chromatography using diethyl ether/light petroleum (1:1) as
eluent to give 5d as colourless crystals, 0.40 g (80%), mp 104-
106 °C (EtOH/H,0); ir (nujol): 3360, 1740, 1670, 1330, 1170
cm’; '"H nmr (CDCL): & 1.53 (s, 9H, CH;C), 4.64 (s, 2H,
SO,CH,), 7.09-7.14 (m, 2H, ArH), 7.58 (t, 1H,J = 8.0 Hz, ArH),
7.68 (d, 1H, J = 4.5 Hz, ArH), 7.74 (d, 1H, J = 4.5 Hz, ArH),
7.81 (d, 1H, J = 8.0 Hz, ArH), 8.32 (d, 1H, J = 8.0 Hz, ArH),
8.71 (s, 1H, NH); *C nmr (CDCl,): § 28.2, 63.7, 81.4, 120.8,
1225, 124.1, 128.6, 130.3, 1348, 135.8, 136.5, 138.6, 143.0,
1520, 179.1; ms: m/z 381 (M*, 5), 282 (21), 281 (37), 152 (14),
111 (35), 106 (20), 57 (100), 41 (48). Anal. calcd. for
C,;H,,NO,S,: C, 53.53; H, 5.02; N, 3.67; S, 16.81. Found: C,
53.50; H,5.05; N, 3.65; S, 16.82.
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tert-Butyl 2-[(3,3-dimethyl-2-oxobutyl)sulfonyl]phenyl-car-
bamate (5e). The crude product was washed with diethyl ether
to give Se as colourless crystals, 0.46 g (100%), mp 56-58 °C
(EtOH/H,0); ir (nujol): 3350, 1730, 1710, 1320, 1150 cm™; 'H
nmr (CDCL,): & 1.04 (s, 9H, CH,C), 1.46 (s, 9H, CH,C), 4.24 (s,
2H, SO,CH,), 7.10 (t, 1H,J =79 Hz, ArH), 7.52 (t, IH,J =79
Hz, ArH),7.78 (d, 1H,J =79 Hz, ArH), 823 (d, 1H,J =79 Hz,
ArH), 8.64 (s, 1H, NH); "*C nmr (CDCL,): § 254, 282, 45.3,
599, 814, 1219, 1226, 1253, 1304, 1354, 138.3, 152.2,
202.3; ms: m/z 355 (M*, 14), 299 (17), 256 (18), 198 (67), 171
(15), 156 (19), 57 (100), 41 (66). Anal. calcd. for C,;H,sNO,S:
C,5744;H,7.09; N,3.94; S,9.02. Found: C,57.42; H, 7.10; N,
397;S,9.05.

General procedure for the synthesis of compounds 6a-e. A
solution of one compound of type 5 (1.3 mmol), CH,Cl, (4.5
mL) and trifluoroacetic acid (1.9 mL, 24.3 mmol) was stirred at
room temperature for 10 minutes, then cooled at 0 °C and
treated with 20% aqueous NaOH. The solid thus separated was
filtered and ir lamp dried.

3-Phenyl-4H-14-benzothiazine 1,1-dioxide (6a). White
crystals, 0.33 g (100%), mp 250-252 °C (EtOH) (lit. [12] 271-
274 °C); ir (nujol): 3300, 1310, 1110 cm™; 'H nmr (CDCl,): §
6.39 (s, 1H), 745 (t, 1H, J = 7.5 Hz), 7.66-7.77 (m, 5H), 7.83-
7.86 (m, 2H), 8.00 (d, 1H, J = 7.5 Hz), 11.02 (s, 1H, D,O
exchangeable, NH); BC nmr (CDCly): 6 964, 1185, 122.1,
123.6, 123.7, 127.7, 129.1, 1309, 132.4, 1339, 137.2, 145.3;
ms: m/z 257 (M*, 30), 193 (100), 165 (17). Anal. calcd. for
C,,H,;\NO,S: C, 6535; H, 431; N, 544; S, 12.46. Found: C,
65.32; H,4.34;N,547; S,12.49.

3-(4-Methoxyphenyl)-4H-1 4-benzothiazine 1,1-dioxide (6b).
White crystals, 0.30 g (81%), mp 278-280 °C (EtOH) (lit. [12]
256-260 °C); ir (nujol): 3280, 1260, 1115 cm'; 'H nmr
(DMSO): 6395 (s,3H,OCH,),6.22 (s, 1H),7.20 (d,2H,J=8.6
Hz), 739 (t, 1H,J = 7.4 Hz), 7.63 (d, 1H,J = 7.4 Hz), 7.70 (t,
1H,J =74 Hz),782 (d,2H,J =8.6 Hz), 793 (d, IH,J =74
Hz); “C nmr (DMSO): § 55.53,95.17, 114.30, 118.46, 121.90,
123.35,123.58, 125.96, 129.15, 132.11, 137.24, 144.96, 161 .29;
ms: m/z 287 (M*, 40), 223 (86), 208 (100), 180 (38), 152 (14).
Anal. caled. for C,sH;NO,S: C, 62.70; H, 4.56; N, 4.87; S,
11.16. Found: C, 62.67; H,4.58; N, 4.85; S, 11.19.

3-(4-Fluorophenyl)-4H-1,4-benzothiazine 1,1-dioxide (6c).
Colourless crystals, 0.27 g (75%), mp 315-317 °C (EtOH); ir
(nujol): 3300, 1310, 1115 cm™; '"H nmr (CDCl,): & 6.37 (s, 1H),
7.43-7.98 (m, 9H); *C nmr (CDCl,): § 96.3, 116.1 (Jop = 22.0
Hz), 118.8, 122.1, 123.7, 123.7, 1303 (J.z = 8.6 Hz), 130.7,
1324, 137.5, 144.6, 163.7 (Jor = 247.8 Hz); ms: m/z 275 (M,
40), 211 (100), 165 (19). Anal. calcd. for C,,H,,FNO,S: C,
61.08; H, 3.66; N, 5.09; S, 11.65. Found: C, 61.05; H, 3.68; N,
5.11;S,11.67.

3-(2-Thienyl)-4H-1 4-benzothiazine 1,1-dioxide (6d). White
crystals, 030 g (81%), mp 276-278 °C (EtOH); ir (nujol): 3300,
1290, 1100 cm™; "H nmr (CDCl,): 8 644 (s, 1H),7.38 (t, 1H,J =42
Hz),746 (t,1H,J =72 Hz),7.69-7.78 (m,2H), 7.89 (d, 1H,J =42
Hz), 7.88-7.99 (m, 2H), 10.94 (s, 1H, D,O exchangeable, NH); 13C
nmr (CDCL): & 955, 1184, 1219, 1238, 1238, 1284, 1290,
129.8,1324,1354,136.8, 139.0; ms: m/z 263 (M*, 62), 199 (100),
171 (17), 167 (15). Anal. calcd. for C,,H,NO,S,: C, 54.73; H, 3 .44;
N, 5.32;S,24.35.Found: C,54.70; H, 348; N, 5.30; S,24.30.

3-tert-Butyl-4H-1 4-benzothiazine 1,1-dioxide (6e). Colourless
crystals, 0.22 g (70%), mp 260-262 °C (EtOH); ir (nujol): 3310,
1240, 1100 cm™; "H nmr (DMSO): & 1.39 (s, 9H, CH,C), 591
(s, 1H), 7.37 (t, 1H, J = 7.2 Hz), 7.70 (m, 2H), 7.90 (d, 1H, J =
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72 Hz); '*C nmr (DMSO): & 28.1, 359, 943, 118.0, 1219,
122.8, 123.0, 132.1, 137.4, 154.3; ms: m/z 237 (M*, 37), 222
(30), 173 (14), 158 (100). Anal. caled. for C,,H,;NO,S: C,
60.73; H, 6.37; N, 5.90; S, 13.51. Found: C, 60.70; H, 6.39; N,
5.92;S,13.54.
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