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Synthesis of 2-Substituted-4-hydroxy-2H-1, 2-benzothiazine-3-carboxlic
acid 1, 1-dioxides from 2-Substituted-3, 4-dihydro-2H-1, 2-
benzothiazin-4-one 1, 1-dioxides

Jung Jin Suh and You Hwa Hong
Yuhan Research Center, Kun Po-Eup, Shi Heung-Gun, Kyung Gi-Do171, Korea

Abstract—2-Substituted-3, 4-dihydro~2H-1, 2-benzothiazin-4-one 1, 1-dioxide 6 was reatced with
magnesium methyl carbonate to form magnesium chelate 7, which could be hydrolized in cold
hydrochloric acid solution to give 2-substituted-4-hydroxy-2H, 1, 2-benzothiazine-3-Carboxylic acid

1, 1-dioxide 2 in good yield.
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1, 1-dioxide 69] carboxyldl & #HE3lgon =
ARE Haustnx vk B3gE 62 2-% -3,
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de ethylene ketal 5 ¥ ¥ Zinnes %1%V 9] vl
& o] Late] A okyleh.  Carboxyldlel] AM8-3h
magnesium methyl carbonate!?~1% (MMC) = 3]
A &= 3heE2 carboxyldl, decarboxyld ==
o] & ¢]§-3t alkylsle] o] &9l ot 1, 2-benzo-
AHEd v gsivh. SHEgE 6

thiazin-4-onee)] =



2-2| §-4-Hydroxy-2H -1, 2-benzothiazine-3-carboxylic acid 1, I-dioxides®} 4] 15

chelate 7¢ A 3F&
4"’6/‘1 Zboll Hb-g-o]

o 1hE
s

45 »‘3‘7} st &

\/\ OH

N
SOE SR >R

3 4
Scheme 1
CH OM 1OCOOCH
— ) N
o2 so
f Mg 1 .
' 0 o]
Qe o
| N J
L7507 SR so;N\R
7 2
R=H 1:
S OH
b . R= CHy 0
¢ R= Gof )
N . .
4 R: CHZ(?J (,Hz /) ~ OH
A N
s07 ™R
Scheme 2 2

2 MMC¢2] N,N-dimetlyl formamide -2 7} 4 &
7l 2o A uh-go] A dsle] magnesium
GA =HYoh Aol A
Péﬂ gom A4 chelate
Foll A A 7 Eal = o
T 94 D}(Scheme 2).

24 NaOH

F 44

FeEl 4 28 4
Schapira
229 0l of] 4]

%% methyl ester 182 4

Aol Al 284 71 H&%/‘]rﬂ
Bl Trq A 2a% 70% 2 Adg
32/ NaOH <=-galof 4] 90~95°CH
A sle] 34.6%9) %= 2b
2 g4slgx = ohE 270 2= 1bE KOHe
dicyclohexyl-18-crown-6-ether®] benzene -2} 3-
ol A MeAA 61.9%2 ALEe washgd vt

, Hammen

Lefu °d¥°ﬂ*1 AL AFE oled 7 &
91 ol vjdtel L 80~M%Y FEE £F
PR abe A ‘F %19;14 49 FPEo

m.p, IR, NMR %o &3} F25 #qlstg ).

Vol. 31, No. 1, 1987

F4= 319453 5a, 5b, 6a, 6b, 2a 2 2b=

T A9 dAsGen 5¢, 5d, 6e, 6d, 2¢
3o2de) 6% AR FAo] AN AHoh @
A=l f2] 2H9] IR spectrat 2a9] 7% 3, 253cm™!

(NH)E 2l & & A9 g 3380l 4 3,500
~2, ZOOcm'l(OH), 1,667~1, 645cm~1(C=0),
1, 345~1, 325cmem~1(80,) ¥ 1, 180~1, 170cm™?
(805 ¢ bandg WA & £ gl
o}, NMR spectrac] 4+ 9, 5~11, 2ppmol] A]
enolic OH¢} carboxylic acide] OHr} EAo] wr
ZA =5 9lth. Mass spectrumo] 4] 2b9] - m/e
2252] molecular ion peak?} m/e 1042] base ion
peakE ZolE < 9lgirh

Schapira 5-& 3 3% 2a% keto formo = 1.
3238k ¥l Hammen-$ 3138 2bE enol formo.
2 Estgoh e £ a7 §49 4F
9 fal4 2a, 2b, 2¢ 2@ 2dE= A Y enol form
9 T Zte Ao R ghekso] A}

EA A T4

48 =

57 & Mettlers FP5 melting point apparatus
2 2339 3, '"H-NMR spectra: Hitachi R-600
Spectrometer® W ¥ B EE-A 2 tetramethylsi-
Agstel A%stgn. IR
Perkin-Elmer 467 Spectrometer, Mass spectrum
2 Hewlett-Packard 5985B GC-Mass system-&

lane % spectrat=

of-gstg et kgAY el FHal E. Merck Co. 9]
precoated silicagel GF 254 sheets@ TLCE A
& skl ek

3, 4-Dihydro-2-methyl-2H-1, 2-benzothiaz-
in-4-one 1, 1-dioxide ethylene ketal (5b)2|
gy

5a 9. 65g3 NaOH 2. 4g98- MeOH 80mlo)| -}
&3 sulksls 4] 4] A13] dimethylsulfate 6, ImlE-
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250mle] He=oh AAE AL oJFAste iso-

PrOH= A A stg b +5 8. 2g(80.4%), mp
93~94°C (92~93)1%1 IR(KBr) : 1, 330(S0,),
1, 150cm~1(80;). NMR(CDCLy) : & 3.09(s, 3H,
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CH,), 3.87(s, 2H, CH,N), 4.30(s, 4H, CH,CH,),
7.60(m, 4H, phenyl).
3, 4-Dihydro-2-ethyl-2H-1, 2-benzothiazin
-4-one 1, 1-dioxide ethylene ketal (5¢)2| &4
58 9. 65g% NaOH 2, 4g4 MeOH 80mlej] 713}
2 wukshe] A A A} 8] diethylsulfate 8, 4ml& A 7}
o}, HFE A & A Lol A 7,54 7 mulke Al F
st A FEEeh FE5N S 2 5F 250ml
X2 A AAE 33t thA CHClyel
ol 3 52 A& F£rh CHLLEFE F
MgSO,2 =38l o #43 §- & HAGFH
ok A" AA L ot iso-PrOH=Z A4
Asthrh. 5% 8g(74%), mp 100~101°C,
IR(KBr): 1,327(S0,), 1,157cm™*(80,), NMR
(CDCly) 14 1.30(t,3H,CHy), 3.30(q, 2H, N-
CH,), 3.91(s, 2H, CH,N), 4. 24(d, 4H, CH,CH,)
7. 62 (m, 4H, phenyl).
3, 4-Dihydro-2-allyl-2H-1, 2-benzothiazin-
4-one 1, 1-dioxide ethyleneketal (5d)2| &t&
5a 12, 1g8 N-NaOH 54ml iso Pr-OH 250ml %
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22 AA gt CHClL% & F4 MgSO2 uhe
stz A Eete A4¢ AAANZ ot 3
iso-PrOH=Z. A AA3stg k. 53 10.58(74.4
%), mp 80~81°C, IR(KBr) : 1, 327(50,), 1,150
(SO,), 990(CH=CH,) 940cm~(CH=CH,), NMR
(CDCly) : 8 3.90(s, 2H, CH,N), 4, 20(t, 6H, CH,
CH,, N-CH,), 5.45(m, 3H, CH=CH,), 7.60(m,
4H, phenyl).

3, 4-Dihydro-2H- 1, 2 - benzothiazin- 4 -one
1, 1-dioxide (6a)2| g4l

5a 9. 65z MeOH 180ml 2 99 HCl 180mle]
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8 4.33(d,2H,CH,) 7.83 (m,4H, phenyD),
8.10(s, 1H, NH).
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o speta 9087 Firdeh dHEAE WA 3
AteEste A" AL AHety 2A
CH,Clyol *o]l3 &2 A4 CHL L%
4 MgSO,2 w243t § w&3to 445 44 &
EtOH=z AZA3s gt F5% 6.3g(81%) mp
107~108°C (107.5~108.5°C), 1% IR(KBr) :
1,688(C=0), 1,345(SOp, 1,173cm™*(SOy),
NMR(CDCIy) : § 3.02(s, 3H, CH), 4.40(s, 2H,
CH,), 7.90(m, 4H, phenyl).
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4 MgSO= ®heste] FFete A4dd A4 &
thA] EtOHZ A AA st o} +57F 2. 4g(43%),
mp 78~79°C, IR(KBr) : 1.690(C=0) 1,335
(SO, 1, 175¢cm=1(S0;), NMR(CDCL) : 8 1. 20
(t, 3H, CHy), 3.30(g, 2H, NCH,), 4.40(s, 2H,
CH,), 7.80(m, 4H, phenyl).

3, 4-Dihydro-2-ally-2H-1, 2-benzothiazin-
4-one 1, 1-dioxide (¢d)2f &4

5d 9g& MeOH 200ml 2 9% HCI 200mle] &
Aol shatan 2.54 7k #FA vk P F et
5ok AAE AA L of 3pste] CHClyell -0
W g2 A A&k CHCL%E: & 4 MgSO & &t
T F w5 AAdHE 44 & o4 EtOH
2 AAAsdd. 5% 6.2g(82%), mp 37~
38°C, IR(KBr) : 1,690 (C=0), 1,341 (S0,),
1, 172(S0,), 990(CH=CH,), 920cm~! (CH=CH,),
NMR(CDCl;) : & 3.94(d, 2H, N-CH,), 4.36(s,
2u, CH,), 5.40(m, 3H, CH=CH,), 7.83(m, 4H,
phenyl),
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4-Hydroxy-2H-1, 2-benzothiazine-3-carbo-
xylic acid 1, 1-dioxide (2a)2] 4

6a 4.68g2 2M-MMCe¢] DMF §olis g7ml
of sbebi Aol A 547k aubdch kg &
c-HCl 31mle} o8& 600mle] o] shglhc},
A" AAE ofsbsta 439 MeOHo| &3
g F =% 7y Xﬂéiﬁ BpaL PeOg/dell 4]
gGAzs G 258 4.68(80%), mp 120°C
o) 3ol Al gasE wAekEA al ek IR
(KBr) : 3,500~2, 200(OH), 3,253(NH), 1,667
(C=0), 1,325(580y), 1,177cm™! (SO,), NMR
(DMSO-dg) : 6 7.85(m, 4H, phenyl), 8. 0(s,
1H, NH), 9.70(s, 2H, OH)

4-Hydroxy-2-methyl-2H-1, 2-benzothiazine
-3-carboxylic acid 1, 1-dioxide (2b)2| &4l

gb 4.88g 2M-MMCe] DMF £ gomlo]
sbetz AL 447 wupAd7 S kLol o
c-HCI 30mle} ol &% 600mle] oo i=vh.
AdE A& MeOH-Z2 A AA S P04
ol A etz zeg k. 458 5.5g(94%), mp
131~133,C (134~141, 144~146)", 1R(KBr):
3,500~2300 (OH), 1,645(C=0), 1, 340(S0y),
1,170em™*(SO,), NMR(DMSO-dg) : 8 2.96(s,
2H,N-CH,), 7.85(m, 4H, pheyl), 9.63(s, 2H,
OH), Mass m/e : 255(M™1),

4-Hydroxy-2-ethyl-2H-1, 2-benzothiazine-
3-carboxylic acid 1, 1-dioxide (2¢)2| &4

6¢ 0.9g% 2M-MMCe| DMF & 20mle] 7}
B A Lo A 347k kel - c-HCl 7mle}
4% 250mle] EAo] Kl YA AF L o
Fpete] MeOH-%-7 A A A slgl vt 458k 1 0.9g
(849, mp 115~117°C, IR(KBr) : 3, 500~2, 000
(OH), 1,655(C=0), 1,345(50y), 1, 170cm !
(SO,), NMR(DMSO-dg) : 6 0.75(t, 3H, CHy),
3.50(q, 2H, N-CH,), 7.90(m, 4H, phenyl); 11. 20
(s, 2H, OH).

4-Hydroxy-2-allyl-2H -1, 2-benzothiazine-
3-carboxylic acid 1, 1-dioxide (2d)2| &4

6d 4.74gS 2M-MMCe] DMF 2o 8omle] 7}
Bhan Al 2o 4] 64 7F mukA vk g S -

Al 6 18-
HCI 28mle} @18-i- 600mle] EHe] =}, A}
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e AAE o #sta MeOH-w2 4474t
POsdel A itz 23l et RS I zg(92
%), mp 124~126°C, IR(KBr) : 3, 300~2, 500
(OH), 1,655(C=0), 1,345(S0z), 1,180cm™}
(SO,), NMR (DMSO-dg) : 8 4. 09(d, 2H, N-CH,),
5. 10(m, 3H, CH=CH,) 7. 88(m, 4H, phenyl), 9.50
(s, 2H, 0H).
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