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Abstract — The antiinflammatory mechanism of NSAIDs is attributed to the reduction of prostaglandin
synthesis by the direct inhibition of cyclooxygenase. Inhibition of prostaglandin production in organs such
as stomach and kidney can result in gastric lesions, nephrotoxicity and increased bleeding. In this study,
newly designed COX-2 inhibitors, synthesized 1,2-benzothiazine derivatives, were screened in vitro for
selectivity of COX-1 and COX-2 inhibition properties. Lead compounds in the structure-activity rela-
tionship were studied to synthesize new highly selective COX-2 inhibitors. To determine inhibitory effect
of COX-2, synthesized 1,2-benzothiazine derivatives were screened with accumulation of prostaglandin by
lipopolysaccharide (LPS) in aspirin-treated macrophages and murine macropharge cell. Some of syn-
thesized 1,2-benzothiazine derivatives were shown to be effective as selective COX-2 inhibitory activity.
Others exhibited a preferential inhibition of COX-2, although some COX-1 inhibitory activity was still
present. As a conclusion, simple monomer derivatives were more active than dimer derivatives. Sub-
stitution of halogen (Br, Cl) on the benzothiazine nucleus slightly enhanced inhibition activity.
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Louis. MO. USA)ellA] 7913t AME-3l3ich. Fetal
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General Preparation of 7-halo-4-hydroxy-2H
(or alkyl)-N-(3-aralkyl-5-methyl-2-thio-1-hydantoi-
nyl)-1,2-benzothiazine-3-carboxamide-1,1-dioxide
derivatives(1-4) — Xylene(600 mL) | 7-halo(or H)-
4-hydroxy-2-methyl-2H-1,2-benzothiazine-3-carboxylic
acid methyl ester 1,1-dioxide(0.04 mol) ¥ l-ami-
no-5-methyl-2-thioxo-3-aralkyl-4-imidazolone(0.056
mole) & §3f8t & FoI=|ol| 4A2) molecular sieve
10 g2 9> soxhlet AR 3ol & 24 AR F}b
573t whE-AIZich TLCE Hh39] A3E glstn
HEgo] oEE & wiEAlS x| Al mjale]
o] MEHT. 7Y ofFstm 23] 3 xylene &
2 AHste] 53 33HES 9ot

Compound 2 :Formula C,H,;N,0,S,(M.W. 458)
'H NMR(DMSO-dy) & 1.34(d, 3H, CH,), 2.74(s,
3H, NCH;), 4.55(q, 1H, CH), 7.22(m, 5H, CiHy),
7.80 (m, 4H, C,H).

General Preparation of 7-halo (or H)-3(m
or p-methoxybenzoyl)-4-hydroxy-2H-1,2-benzothi-
azine 1,1-dioxide derivatives(5-10)'®— Z4 me-
thanol(60 mL)?} =< Na(0.210 molS 7}t & 7
Z% 6-halolor H)-N-m- or p-methoxybenzoyl-
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mol)S FEEA Al 7igt thg 3087 53
BF AFo] WSS T A (50 mLyl A
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gsle] S ARE Ak

Compound 5:Formula C,H,;NO,S(MM.W. 331)
'H NMR(CDCly) 8 3.86(s, 3H, OCH,), 5.84(s, 1H,
NH), 7.13~8.25(m, 8H, ZArH).

General Preparation of 7,7-halogenized (or
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H)-4-0x0-2,2'-dialkyl-1,1',2,2'-dibenzothizine-3,3'-
dicarboxylic acid methyl ester-1,1,1'1-tetraoxi-
de 34-yl ether derivatives (11-16)'"—Na,S0,%
3lFold 27 & K,CO5 ¥ A3 574
71 aceton 30 mLol] silver(I) oxide(0.004 mole)<}
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$7] 22 sodium sulfatez AZAT F 79 FE
AlA A9 A} FAHE AGIT). Methanots: 718l
Ao mgkal AHE-S methylene chloride®} methanol
Ao AFsle] vk T crystaks
23Ut

Compound 12 : Formula C,,H,N,0,,S,MM.W. 536)
'H NMR (CDCl;) & 2.99(s, 3H, NCH,), 3.05(s,
3H, NCH,, 3.75(s, 3H, OCH,;), 3.88(s, 3H,
OCH,), 7.54(t, 2H, CHXx2), 7.67(d, 1H, CH),
7.75(d, 1H, CH), 7.77(t, 1H, CH), 7.82(t, 1H,
CH), 7.93(d, 1H, CH), 8.07(d, 1H, CH)

General Preparation of 4-hydroxy-2H(or al-
ky1)-N-(3-aralkyl-2-thio-1-hydantoinyl)-1,2-ben-
zothiazine-3-carboxamide 1,1-dioxide derivatives
(17-21)"*1% _Xylene(600 mL)°| 4-hydroxy-2-methyl-
2H-1,2-benzothiazine-3-carboxylic acid methyl ester
1,1-dioxide(0.04 mol) 2 1-amino-2-thioxo-3-aralkyl-
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'H NMR(CDCL+DMSO-d) § 2.99(s, 3H, NCH,),
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460 (s, 2H, CH,), 748(s, 5H, C4Hy), 7.92(s, 4H,
CH,), 11.3(s, 1H, OH).
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CO,, 37°C ®j%7]o)|A] Dulbeco's modified Eagle's
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Fig. 1 - Structures of benzothiazine derivatives.
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Fig. 2 — % Inhibitory activity of benzothiazine derivative 1-
4 on COX-2 in LPS-stimulated RAW 264.7 cell at
10 pg/mi.
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Fig. 3 — % Inhibitory activity of benzothiazine derivative
5-10 on COX-2 in LPS-stimulated RAW 264.7
cell at 10 pg/ml.

o F4 AdHe(% inhibitionys A= WA, 2-
thio-1-hydantoin”]-Z amide group2® H9ZE 1,2-
benzothiazine carboxamide AF9) 33E1-4)9] &
AA Z= Fig. 20 st vie} o] #9kE 1
< 494E37.1CETREREHAD 18T FHE 45
62613945 A2 50% AFZ COX-2 ANEHE
yebith. Methoxybenzoyl 717} =% 3-methoxy-
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+234, 3AFE 95 67.8T4.1 1T IFE 102
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0 30
Fig. 4 — % Inhibitory activity of benzothiazine derivative
11-16 on COX-2 in LPS-stimulated RAW 264.7

cell at 10 pg/ml.

60 90

®

Fig. 5 — % Inhibitory activity of benzothiazine derivative
17-21 on COX-2 in LPS-stimulated RAW 264.7
cell at 10 pg/ml.
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o] thg wAle] AES FEIt. tlaME (macro-
pharge cel)oll COX-2 F4F #%A1Z F arachi-
donic acidAAYS Aoz F29 prostaglan-
din E,(PGE,) A& S714S enzyme immunosor-
bent assay(ELISA) i os Ass @R
(activity model)?31& 23l%it}. o] AEPHS =
&) &2 A (% inhibitionyS AHEd Azl= WA,
1,2-benzothiazine carboxamide AQ2) FTEE(1-4)
9] EAAE B SIEE 12 6.0E74CHT# TR
FHah) 281 3E 4= 481172 COX-2 BAA
& EHETNE COX-1 % Adse] Aoz dx
A ERPA COX-1 Aol tigt AsFkge] o &
Ao 7 yepth#lE A, 3-Methoxybenzoyl-1,2-
benzothiazine FEX(5-10)2) Bl 3= 3}2E
6= 731+57, FPE 7& 5011102, SEE 82
54.1112, 358 9= 53.6+25.7 121 3FE 10
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Fig. 6 — % Inhibitory activity of benzothiazine derivatives
on COX-2 in LPS-stimulated murine macropharge
cell with 10 uM arachidonic acid.
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