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Synthesis of Antiinflammatory Novel 3-Pyrrolidinyl
1,2-Benzothiazine Derivatives

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

Abstract—New 7-Halo-4-hydroxy-2-allyl-N-3-(4-methoxy-2-carboxylic acid pyrrolidiny)-2H-1, 2-ben-
zothiazine-3~carboxamide 1, 1-dioxide derivatives were synthesized through the condensation of 7-halo-
4-hydroxy-2-allyl-1, 2-benzothiazine -3-carboxylic acid methyl ester 1, 1-dioxide with 4-methoxy L-pro-

line.

Keywords [ | 7-Halo-4-hydroxy-2-allyl-N-3-(4-methoxy-2-carboxylic acid pyrrolidinyD)-2H-1. 2-ben-
zothiazine-3-carboxamide 1. 1-dioxide derivatives. synthesis.
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Scheme I— Synthesis of 3-Pyrrolidinyl 1,2-Benzothia-
zines.

2 dF3E 2 NSAIDsE NEs7199& 3pyr-
rolidinyl 1, 2-benzothiazine 54 gAdol &3 A
olt}, o] #HFEL oxicam AFe LA pirox-
icam, sudoxicam, isoxicam® &% 7%¢! 1, 2-ben-
zothiazine®9l| heterocyclic ring® 2 pyrrolidine
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4-Bromotoluene, 4-chlorotoluene <& Aldrich
chemical company(Milwaukee, W1 USA)ell A, 4-
hydroxy L-proline < Junsei chemical com-
pany(toyokoyo, Japan)elA #3t9t}. Dichloro-
methaned CaH,2 Y11 FHdo A&ttt
BrukerAh} 300 MHz 'H NMR spectrometerE A}
4319 proton nuclear resonanceE &3} o]
u 2E 318t o] 552 TMSE referenceZ 332
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ppmeEE 71&39u). IR Spectrume Perkin-
Elmer 1320 SpectrometerE AH8-31%13 NaCl cell
24 thin-filme 2 ZA3Ych wg-of ML Sjl-
ica-gel 60F 2542 vutel TLC plateE o©]83lo
hexane : ethyl acetate(d/1) 522 H7AlFH o,
spot UV light =+ PMA (phosphomolybdic acid)
ethanol&- o2 gt}

7-Bromo-4-hydroxy-2-allyl-2H-1,2-benzothiazine-3-
carboxylic acid methyl ester 1,1-dioxide2| £}4(8a)

& 25 mJoll IN-NaOH 60 m] ¥ ethanol 130 mIE
g3l wwkEEA allyl bromide 34.2mi(0.1
mole) & 7} t-& Kwon 59 uhfel™® ot g4d
T-bromo-4-hydroxy-2H-1,2-benzothiazine-3-car-
boxylic acid methyl ester-1,1-dioxide 16.7 g(0.05
mole)& 7Fato] gafata g4 s golo] =}
24717 o] wukste A &9 AAS A9t A98la 4%
9] 7 methanol2 o] Fo] Wl Huto] B3 358
8a& ATt Yield 61.8%, m.p.=152-154°C For-
mula C3H,:BrNOsS(M.W. 374.2) TLC [(benzene :
methanol(9:1)) Rf=0.67 Recrystn. solvent dil-
ethanol NMR(CDCl;+DMS0O-d,) & 4.25(s, 3H,
OCH,), 4.35(d, 2H, CHy), 5.30(m. 1H, CH), 5.50(d,
2H, NCH,), 8.30-8.53(m, 3H, CiHy IR(KBr) cm’
2950(CH), 1650, 1600(CO), 1320, 1150(SO,.

7-Chloro-4-hydroxy-2-allyl-2H-1,2-benzothiazine-3-
carboxylic acid methyl ester 1,1-dioxide2| £4J(8b)

Allyl bromide$t Kwon 5¢] ¥l wle} 43¢
7-chloro-4-hydroxy-2H-1,2-benzothiazine-3-car-
boxylic acid methyl ester 1,1-dioxide(7b)E o] &
3o S3E 8ao] AT FUA FAANUG. Yield
41% m.p.=166-168°C Formula C;;H;;CINOsS(M.
W. 329.7) TLC [(benzene : methanol(9:1)) Rf=
0.67 Recrystn. solvent dil~ethanol NMR(CDCl;+
DMSO-dg) 8 2.49(s, 1H, OH), 4.28(s, 3H, OCHa),
4.54(d, 2H, =CH,), 5.35(m, 1H, CH), 5.55(d.
2H, NCH,). 8.31-8.52(m. 3H, C¢H,) IR(KBr) cm™
3040(CH). 1645, 1620(C0O). 1360, 1100(S0O,), 1225
(CHjy).

N-Tosyl L-proline(11a)
L-Proline 11.5g(0.1 mole)& & 100 miI<} so-
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dium bicarbonate 18.5 g(0.22 mol) & 7}8}x wyts}
B COE W&EdHEA H=th Tosyl chloride 19g
(0.1 mol) & dioxane 25 m/ol 7}8] 59 84L& vk
Egholol] 7hE A2ollA 2 wnketch EwEz

crystn. solvent methanol NMR(DMSO-dy) &
2.08(m, 2H, CHy), 2.18(m, 1H. OH), 241(s, 3H,
CH), 3.38(d, 1H, CH), 3.56(dd, 1H, CH). 3.72(s,
3H, CHy 4.38(t, 1H, CH), 4.43(s, 1H, CH), 7.32

A7) whg EFAE ether 100 mIZ AH3to] 1]
1H-8-9] tosyl chlorideZ AAHTH IN g4t £do=
uHe- F8-N8 pH 3-4717] 2488t etherg 7}
3 A FAo] g, o] AL ELEHoln
2 ol AAE etherZ 33 F334 2& £718
AE A T FHe] Tk Ny o Y] BA S
Aich. MethanolE 71al A 33t W o) A4 22,
13g& 44Ut Yield 84.1%, m.p.=69~72°C For-
mula CpH;NOSM.W. 269) TLC(methylene
chloride : ethanol(9:1)) Rf=0.45(F%) Recrystn.
solvent methanol NMR(DMSO-d;) 8 1.94(m, 2H,
CH,, 2.35(s, 3H, CHy, 3.09(d, 2H, CHy, 3.46
(dd, 2H, CH,). 4.00(t, 1H, CH), 4.81(s, 1H, OH),
7.28(d, 8.1Hz, 2H, CHXx2), 7.54(d, 8.2Hz, 2H,
CHX2).

4-Hydroxy N-tosyl L-proline(11b)

4-Hydroxy L-prolineg& ©]%3l9 N-tosyl L-
proline(11a)e] Ay FdsiA 43
Yield 87.8%, m.p.=153~155°C Formula C,;H;s-
NO,S(M.W. 284) TLC [methylene chloride :
ethanol(9:1)] Rf=0.45(F%) Recrystn. solvent
methanol NMR(DMSO-d¢) 8 1.96(m, 2H, CH,),
2.38(s, 3H, CHj). 3.11(d, 1H, CH), 3.48(dd. 1H,
CH), 4.07(t. 1H, CH), 4.21(s, 1H, CH). 4.85(s,
1H, OH), 7.38(d, 8.1Hz, 2H, CHx2), 7.67(d,
8.2Hz, 2H, CHx2).

4-Hydroxy N-tosyl L-proline methyl ester(12a)

Methanol 40 m/°l| 534 1 mig 7135 @vtsin
4-Hydroxy N-tosyl L-proline(11b) 10.23 g(0.036
mole) & 7Fete] 1A7HE<t 53 TLCE He-& 3
QFF FH (N3 8ol g AAZ} TS ethyl
acetate 50 mloll =91F E(10mIx3)= AHg} &
7128 Ho} sodium sulfate® AZ3E ojnpata, 7+
et A 4.85g8 A=} Yield 80.9%, mop.
=98°C Formula CpHNOSMW. 298) TLC
(methylene chloride : methanol(9:1)} Rf=0.7 Re-

~ (d, 8.0Hz, 2H. CHx2), 7.74(d. 8.0Hz, 2H, CHx2).

N-Tosyl L-proline methyl ester(12b)

N-Tosyl Lprolines ©|-83le] 313 12a2] 3%
Hyp 53 TN Yield 90.6%. m.p.=69-
71°C Formula CiHNOSMW. 283) TLC (me-
thylene chloride : methanol(9:1)) Rf=0.77 Re-
crystn. solvent methanol NMR(DMSO-de) 8 2.10~
1.71(m, 4H, CH,;Xx2), 2.43(s, 3H, CHy). 3.37(m.
1H, CH), 3.55(m, 1H, CH), 3.72(s, 3H, CHJ)
4.29(dd, 1H, CH), 7.30(d, 8.0Hz, 2H, CHX2),
7.80(d, 8.0Hz, 2H, CHXx2).

4-Methoxy N-tosyl L-proline methyl ester(13)

4-Hydroxy N-tosyl L-proline methyl ester(12a)
2.998 g(0.01 mol)€ acetone 40 mLell ol F33}A
0] 1 silver(l) oxide 2.317 g(0.01 mol)& 2o}
HREHH B4 u|dE §o] Hrh o] &gt
methyl iodide 2.5 mL(0.04 mol)& 7}8l rubber®
A3 whlkshd Fap Sx Moz Wi Ao
A T2AZHEeE agkebEEet WS-l wke-o] Ao
ulel Z3jAolx g AX gy o Melgict
TLCZ new spot& 8185 L5 | A9 Ale}#]
d AtESsdtd g ERE AAR s
ethyl acetatedl] 5o ox}3}e] o] nPEAE
AASRE & 15mLE F A A&sly 47158 24
F3le] g9 oild 24E AAd #AE chro-
matography(SiO) & £3 £elsle vjgae oiig
ANu olF AL HAF FMAAH S AT} Yield
75%, m.p.=72°C Formula C,H;;NO;S(M.W. 312)
TLC (Hexene : ethyl acetate(1:1)] Rf=0.51
NMR(CDCl;) & 2.03(m, 1H. CH), 2.18(m. 1H,
CH). 2.39(s, 3H, CH3). 2.99(s, 3H, CHj). 3.43(d,
1H, CH). 3.51(dd, 1H. CH), 3.72(s, 3H. OCH,),
3.88(s, 1H, CH), 4.24(t, 1H, CH). 7.30(d, 8.06
Hz, 2H, CHX2), 7.70(d. 8.06Hz, 2H, CHx2).

4-Methoxy L-proline(14)
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Barium oxide 0.31 g(0.002 mole)dll € 10mi&
715 gl 0°Coll A 4~methoxy N-tosyl L-proline
methyl ester 0.314 g(0.001 mol) & 713k 2477459t
AL wekgitt whgdo) IN-H,S0, 10 mL& 7}

5 1NEY BRUT WSES PRUTHE BEY

EAE o743l AARYE ethyl acetate(15mix
23) 2 #4943 AH et £3& ¥ 3} sodium bi-
carbonate$ 42T pH 42 ¥F F ¥HAA HAE
& 3 BEFTHE methanol® N A G 3t o] 7

& et} Yield 52.5%. m.p.=202°C Formula C
JLINO;(M.W. 145) NMR(CDCly) & 2.01(m, 1H,
CH), 2.15(m, 1H, CH), 3.40(d, 1H, CH), 3.45(dd,
1H, CH). 3.70(s, 3H, OCHy, 3.84(s, 1H. CH). 4.21
(t. 1H, CH), 4.82(m, 1H, NH), 4 88(s, 1H, OH).

7-Bromo-4-hydroxy-2-allyl-(4-methoxy-2-carboxy-
lic acid 1-pyrrolidinyl)-1,2-benzothiazine-3-carboxa-
mide 1,1-dioxide2} 14 (92)

Xylene 600 mi4ll 7-bromo-4-hydroxy-2-allyl-2H-
1,2-benzothiazine-3-carboxylic acid methyl ester
1,1-dioxide(8a) 15g(0.04mol) ¥ 4-methoxy L-
proline(14) 8.79 g(0.056 mole)Z £33+ ¥ Y544
o)l 4 A2] molecular sieve 10 g& &L soxhlet =] 3}
oA oF 24717k B9 SF3HH A1zt TLCE v
9] AL B3}y vhgo] AW AT o] Fol| 7}
E3) 29 xyleneo] whg 8712 W12 REE 747t
3] soxhlet A& By vHS-A S x4 A51H v
A8 AAo] HEHAUT. At el A F xy-
leneo 2 AlAsle B4 3RS IUE Yield5l.3%.
m.p.=252~254°C Formula C;sHyuBrNOS(M.W.
499.2) TLC (benzene : methanol(9:1)] Rf=0.29
Recrystn. solvent 14-dioxane NMR(CDCl+
DMSO-dg 8 1.90(m. 1H. CH), 2.05(m, 1H, CH),
3.14(d, 1H, CH), 3.24{dd, 1H, CH)}, 3.68(s, 1H,
CH), 4.06(t, 1H, CH), 4.24(s. 3H. OCH,), 4.30(d,
2H. CH,), 5.23(m, 1H, CH), 5.45(d, 2H, =CH,),
7.80-8.33(m. 3H, CiHy) IR(KBr) em™ 3510(0H),
2950(CH), 1740, 1650, 1600(CO), 1320, 1150(S0,)
1015(CBr).

7-Chloro-4-hydroxy-2-allyl-(4-methoxy-2-carboxylic
acid 1-pyrrolidinyl)-1,2-benzothiazine-3-carboxamide 1,

Vol. 41, No. 6, 1897

1-dioxideQ] £4(9b)

T-chloro~4-hydroxy-2-allyl-2H-1,2-benzothia-
zine-3-carboxylic acid methyl ester 1, 1-dioxide(8b)
< ojg3led FFE 9ao] P FUSA AR
o} Yield 42.7%. m.p.=245-247°C Formula CgHy
CINGOS(M.W. 4452) TLC [benzene @ methanol
9:1)) Rf=0.25 Recrystn. solvent 1.4-dioxane
NMR(CDCl;+DMSO-de & 1.90(m, 1H, CH), 2.04
{m, 14, CH), 3.12(d. 1H, CH), 3.20(dd. 1H, CH),
3.66(s, 1H, CH), 4.04(t, 1H, CH), 4.22(s, 3H:
OCHg}, 4.31(d. 2H, CHp), 5.22(m, 1H, CH), 544
{d, 2H. =CHj,. 7.78-8.30(m, 3H, CHy IR(KBr)
em™ 3510(0H), 2940(CH), 1720, 1640, 1600(CO).
1320, 1150(80,), 1010(CCD).
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Scheme II— Synthesis of $-Methoxy L-Proline.
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Kwon 59 §44h8'™ 283} sulfonation, am-
ination, oxidation® #1& benzosulfiimide® d1,

o]E9] galtol methyl chloroacetate® wr$-A%71 o}

€. Gabriel-Colman®9] #8022 1.2-benzothia—

methoxy L-proline(14)-2 {1t}
1.2-Benzothiazines(8) 9] esters®} 4-methoxy L-

proline(14)2] amines& xylene &%l 37FA|H

aminolysis? 43 HF = 3522 amides

zined2 W1 N-allyl?| & =8kt

t}E 3H 0 Z 4-methoxy L-prolined] 4 ZA2+=
Scheme II9} Zt}. 4-hydroxy proline2 £23}o]
N-protection, esterification, O-methylation, dep-
rotection® 713 4-methoxy L-proline2 g3kt

4-Hydroxy L-proline®]y} L-proline®] NH pro-
tection 93 tosylates® THE7) 3l Yubzigl
w91 sodium bicarbonate-& 2454 tosyl chlo-
rideE AHE3FR oW, vlwd w2 +&2 N-tosyl &
ZA(11a, b)E AT}

Carboxylic acid group®l protection methyl
esterS Aeidta] AubHl esterification] ¥
AtEf8loll A methanol-& 5ol 1A7H5<H #5731
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Hydroxy group2l methylationg $i&A] gut=lel
methyl3lAIQ] AHEul9} methanol §94%5 71d3ke
U 5L ethanol £94%5 94 methyl iodide® so-
dium hydroxide®} wHte}= 94, aceton £9Fl
A} methyl iodide$} potassium carbonates} 24|
+ %4, methanol €45 A sodiumz} ¥H8-A)7]

| 8 dZo) A dimethyl sulfate 2 borax®t
SA7IE W T o] 7HA R AR o
methyl iodide®} potassium carbonateZ ARE-3
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