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Synthesis of 1,2-Benzothiazine Derivatives as Oxicam Family

Myung-Sook Park
College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea

Abstract — Noble 7,7'-substituted (or unsubstituted) 4-oxo-1,1',2,2'-dibenzothiazine-3,3-dicarboxylic acid
methyl ester 1,1,1',1- tetraoxide 3,4'-yl ethers 2a-h were synthesized through the dehydration of 7-sub-
stituted (or unsubstituted) 4-hydroxy-1,2-benzothiazine-3-carboxylic acid methyl ester 1,1-dioxides 1a-h
using silver(I) oxide for the development of new nonsteroidal antiinflammatory drugs (NSAIDs). Optimal
reaction was proceeded through stirring of distilled acetone using 100 mol% of silver(I) oxide at room tem-

perature for 24-68 hrs.

Keywords [0 Noble 1,2-benzothiazine, oxicam family, NSAIDs.
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Alef W 2M7|7] -Silver() oxider= Kojima
chemical company(Japan)ollX] FU8Ic}. Dichloro-
methane CaH,& YT 573t AR3ISIT). Bruker
A¥e] 300 MHz NMR spectrometerE A3} proton
3} carbon nuclear resonanceZ ZA3IArE. o)W 2
£ 38} o]5E-2 TMSE reference® 34129 ppm
%92 7|55k th IR Spectrum Perkin-Elmer
1310 Spectrometer®} Perkin-Elmer FT-IR Spectro-
meter Sprectrum GX& AME3}] KBr pellet?} NaCl
celld] thinfilme = Z7g3I3ict. Wh-g-2] 213 Silica-
gel 60F 2542 ¥ 2tgl TLC plateE ©]€3t9] he-
xane : ethyl acetate(2/1, 1/1)5 22 FANAHoH,
spot< UV light &3 PMA(phosphomolybdic acid)
ethanolg- 40 2 RIS}, HR-MSE Finnigan MAT
958E ARE5}S v, Elemental analysesi Korea
Institute of Science and Technology*ll A1 <=3 = T},

ZEHtSo| HEol YHY

7 sodium sulfate® 3F0)A} FAZFAIZ] acetone
30 mill 4-hydroxy-1,2-benzothiazine-3-carboxylic acid
methyl ester 1,1-dioxide derivatives 1a-h(0.004 mole)
9} silver(l) oxide(0.004 mole)E 7313}, S22 ut
S (s aTeplE deiet § H2olA 24~68
Al gt iRk Sk Whg-ofe Whgo] xae] ujet
A2 3)EM genow Walwgy, TLCE w9l
AAE Eete] g oR o oo} AdEe] A
AEA o= HE TR Y HhE EEAE
celite pad®. Fate] 84 24& AAA o
Ae A =3 L& TAY EAS diethyl
ether(30 m)oll o] E=Z 33] AHsdch $7152
sodium sulfate® XA F Z9F F2AA 3
A ZAE i), Methanols 718l 92 u|ah
solidZ methylene chloride®} methanol E3-gojo =
AA7gsto] migtale] F8% crystals 2a-hS D).

4-0Ox0-2H,2'H-1,1',2,2'-dibenzothiazine-3,3'-di-
carboxylic acid methyl ester-1,1,1'1-tetraoxide
3,4-yl ether 2| & (2a)

Yield 45%, mp 226~228°C; 'H nmr(CDCl) &
3.87 (s, 3H, OCH,), 3.90 (s, 3H, OCH,), 7.81 (m,
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1H, CH), 793 (m, 4H, aromatic), 812 (d,
J=78Hz, 1H, CH), 815 (d, /=78Hz, 1H, CH),
822 (d, J=78Hz, 1H, CH); “C nmr & 1793,
1695, 162.7, 1545 1519, 1405, 139.8, 136.,
1354, 134.0, 1336, 1296, 1294, 127.3, 126.8,
1254, 1238, 766, 564, 55.0. Anal. Caled. for
CooH,N,0,S»: C, 47.24; H, 317; N, 551; O,
3147; S, 1261. Found: C, 47.23; H, 319; N, 554;
0, 3151; S, 1252. IR (KBr) cm™ 3436 (NH),
3103, 3021 (aromatic), 1784 (C=0), 1770 (C=0),
1725 (C=0), 1623 (C=C), 1361 (S0,), 1220 (CO).

4-0x0-2,2'-dimethyl-1,1',2 2'-dibenzothiazine-
3,3-dicarboxylic acid methyl ester-1,1,1'1-te-
traoxide 3,4-yl ether 2| &4 (2b)

Yield 91%, mp 181°C; 'H NMR (CDCly) & 2.99
(s, 3H, NCH,), 3.05 (s, 3H, NCH,), 3.75 (s, 3H,
OCH,), 388 (s, 3H, OCHy), 754 (¢, 2H, aromatic),
767 4, 1H, CH), 7.75 , 1H, CH), 7.77 ( 1H,
CH), 782 (t, 1H, CH), 793 (d, 1H, CH), 807 (,
1H, CH); *C NMR § 1803, 169.7, 1629, 1555,
152,3, 1414, 1398, 1364, 1357, 1346, 1338,
1299, 1297, 1275, 1272, 1264, 1242, 768, 565,
55.1. 537, 533. IR (KBr) cm™ 3091, 3025 (aro-
matic), 1777 (C=0), 1721 (C=0), 1703 (C=0),
1361 (S0,), 1220 (CO).

4-0x0-2,2-diethyl-1,1',2,2-dibenzothiazine-3,3-di-
carboxylic acid methyl ester-1,1,1'1-tetraoxide
3,4yl ether @ &4 (2c)

Yield 62%, mp 195°C; 'H NMR (CDCl) & 0.80
t, 3H, CH3), 1.28 (t, 3H, CH3), 354 (q, 2H,
CH,), 368 (q, 2H, CH,), 369 (s, 3H, OCH,),
391 (s, 3H, OCH,), 7.39 (t, 1H, CH), 749 (,
1H, CH), 7.67 (d, 1H, CH), 7.75 (d, 1H, CH),
7.77 , 1H, CH), 7.85 (t, 1H, CH), 7.95 , 1H,
CH), 807 (d, 1H, CH); PC NMR & 181.0, 169.9,
163.1, 1558, 1526, 141.7, 139.9, 136.8, 135.9,
1346, 134.2, 1301, 129.8, 127.6, 127.1, 126.5,
1243, 912, 90.7, 76.9, 56.7, 55.3. 157, 153. IR
(NaCl) cm™ 3040 (aromatic), 2960 (CH), 1772
(C=0), 1730 (C=0), 1704 (C=0), 1620 (C=0),
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1352 (S0,), 1223 (CO).

4-0x0-2,2'-diallyl-1,1',2,2'-dibenzothiazine-3,3'-
dicarboxylic acid methyl ester-1,1,1'1-tetrao-
xide 3,4yl ether 2| &M (2d)

Yield 85%, mp 158~160°C; 'H NMR (CDCL)
6 3.54 (s, 3H, OCH,), 3.90 (s, 3H, OCH,), 4.09
(m, 2H, CH,), 523 (m, 1H, CH), 435 (m, 1H,
CH), 492 (m, 2H, CH,), 513 (m, 2H, CH,),
527 (m, 1H, CH), 581 (m, 1H, CH), 740 (,
1H, J=6.7Hz, CH), 749 (t, 1H, ]J=6.7 Hz, CH),
752 (d, 1H, CH), 7.75 (d, 1H, CH), 7.76 (tt,
2H, CHXx2), 795 (d, 1H, J=6.7Hz, CH), 8.05
(d, 1H, J=6.7Hz, CH); 3C NMR & 182.6, 1635,
162.1, 143.1, 140,0, 135.1, 1350, 133.9, 133.1,
1333, 131.7, 1314, 130.7, 130.0, 129.3, 1289,
127.3, 121.9, 1214, 119.8, 1184, 99.6, 53.3, 52.7,
51.8, 47.0. IR (NaCl) cm™ 3042 (aromatic), 2960
(CH), 1777 (C=0), 1724 (C=0), 1696 (C=0), 1600
(C=C), 1350 (SO,), 1236 (CO). Anal. Calcd for
(C,sH, N,0,S»): C, 53.05; H, 4.11; N, 4.76; S,
10.89. Found: C, 53.1; H, 4.09; N, 4.73; S,
11.20. MS (m/z) 588 [M]*

7,7-Dibromo-4-o0x0-2,2'-dimethyl-1,1',2,2'-diben-
zothiazine-3,3-dicarboxylic acid methyl ester-
1,1,1'1'tetraoxide 3,4-yl ether 2| &4 (2¢)

Yield 78%, mp 176°C; 'H NMR (CDCl) &
3.02 (s, 3H, NCH,), 3.04 (s, 3H, NCH,), 3.76
(s, 3H, OCH,), 3.89 (s, 3H, OCH,), 7.65 (d,
1H, CH), 7.67 (d, 1H, CH), 7.82 (d, 1H, CH),
791 (d, 1H, CH), 800 (d, 1H, CH), 8.07 (d,
1H, CH); ®C NMR § 1806, 169.8, 1629,
155.4, 153.3, 141.8, 139.7, 136.8, 135.8, 134.8
133.9, 129.8, 129.6, 127.6, 1274, 126.7, 124.7,
769, 56.7, 555, 538, 534. IR (KBr) cm™ 3027
(aromatic), 1788 (C=0), 1727 (C=0), 1697 (C=0),
1362 (SO,), 1245 (CO). Anal. Caled for (Cp,H g
BrN,0,,S,): C, 38.06; H, 2.61; N, 4.04; S, 9.24.
Found: C, 38.1; H, 2.63; N, 4.00; S, 9.45. MS
(m/z) 694 [M]*

7,7-Dibromo-4-0x0-2,2'-diethyl-1,1',2,2'-diben-
zothiazine-3,3'-dicarboxylic acid methyl ester-
1,1,1',1'-tetraoxide 3,4yl ether 2| £ (2f)

Yield 62%, mp 177~178°C; 'H NMR (CDCl;)
& 0.83(t, 3H, CH;), 1.30t, 3H, CH,), 3.55(q, 2H,
CH,), 369(q, 2H, CH,), 3.72 (s, 3H, OCH,), 3.94
(s, 3H, OCH,), 767 , 1H, CH), 769 (d, 1H,
CH), 7.83 (d, 1H, CH), 792 (d, 1H, CH), 8.01
(d, 1H, CH), 809 (d, 1H, CH); "“C NMR § 1812,
169.8, 163.2, 1559, 152.8, 141.9, 140.5, 136.9,
136.2, 135.1, 1345, 1302, 129.8, 127.7, 1272,
126.6, 1245, 91.3, 90.8, 77.1, 56.6, 55.7, 15.8,
153. IR MaCl) cm™ 3052 (aromatic), 2970 (CH),
1774 (C=0), 1722 (C=0), 1694 (C=0), 1350 (SO,),
1231 (CO).

7,7-Dibromo-4-0x0-2,2"-diallyl-1,1',2,2'-dibenzo-
thiazine-3,3-dicarboxylic acid methyl ester-1,1,
1',1'-tetraoxide 3,4-yl ether 2| &4 (2g)

Yield 60%, mp 152~154°C; 'H NMR (CDCl;)
8 3.74 (s, 3H, OCH,), 4.10 (s, 3H, OCH,), 4.29
(m, 2H, CH,), 444 (m, 1H, CH), 457 (m, 1H,
CH), 514 (m, 2H, CH), 525 (m, 2H, CH,),
549 (m, 1H, CH), 599 (m, 1H, CH), 7.65 (t,
1H, J=6.7Hz, CH), 7.74 (t, 1H, J=6.7Hz, CH),
777 @, 1H, CH), 7.99 (d, 1H, CH), 8.02 (tt,
2H, CHX2), 820 (d, 1H, J=6.7Hz, CH), 8.30
(d, 1H, J=6.7Hz, CH); °C NMR & 183.6, 164.5,
163.0, 144.1, 1413, 1355, 1351, 134.2, 1338,
1334, 1319, 1315, 1312, 1312, 1295, 12849,
1274, 122.2, 1215, 119.8, 118.9, 99.7, 53.8, 52.9,
529, 472. FTIR (KBr) cm™ 3088, 3022 (aro-
matic), 2952 (CH), 1774 (C=0), 1734 (C=0), 1697
(C=0), 1643 (C=C), 1363 (S02), 1273 (CO).

7,7-Dichloro-4-0x0-2,2'-diallyl-1,1',2,2'-diben-
zothiazine-3,3-dicarboxylic acid methyl ester-
1,1,1'1'-tetraoxide 3,4yl ether 2| £4 (2h)

Yield 62%, mp 145~147°C; 'H NMR (CDCl,)
& 3.77 (s, 3H, OCH,), 4.22 (s, 3H, OCH,), 4.32
(m, 2H, CH,), 448 (m, 1H, CH), 461 (m, 1H,
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CH), 518 (m, 2H, CH,), 528 (m, 2H, CH,), 553
(m, 1H, CH), 622 (m, 1H, CH), 7.85 (t, 1H,
J=6.7Hz, CH), 7.84 (t, 1H, J=6.7Hz, CH), 7.87
(d, 1H, CH), 8.15 (d, 1H, CH), 822 (t, 2H, CHX
2), 830 (d, 1H, J=6.7Hz, CH), 842 (d, 1H, J=
6.7Hz, CH); ®C NMR & 1828, 1637, 162.3,
1434, 140,2, 1353, 135.0, 133.7, 1332, 1323,
1317, 131.3, 130.8, 130.1, 129.2, 12838, 1274,
1222, 121.7, 119.8, 118.8, 99.5, 534, 52.6, 51.7,
471. IR (NaCh cm™ 3089 (aromatic), 2952 (CH),
1775 (C=0), 1729 (C=0), 1698 (C=0), 1355 (SO,),
1241 (CO).

dEdn ¥ nFE
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Scheme 1- Synthesis of dimer of 1,2-benzothiazine deri-
vatives 2a-h.
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