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4H-1,4-Benzothiazine(1) ����� �� ��� �

���    1!" �#� $%& '(� )� *+,

- �.� �#� $'(Chart 1).

4H-1,4-benzothiazine ����� /01, /231,

45671 8 /91 :� )� ';< =>�, ?1

@ A� $'� B�CD'.1-5

+ 	�EFG =�?1@ �#G HIJ KLI�

� 
M>N M1E O< 	�6-12N PQ%I 1,4-

benzothiazine ��E pyrazole ��� R�MS HIJ

pyrazolyl-1,4-benzothiazine ����N M1E �7T

B�7�� <'.

	 


�� � ��

+ UVEF WX< YZ� [\]@ ^_7# `�

a�I WX7b%&, ethyl (ethoxymethylene)cyanoace-

tate� _c< de alkyl (ethoxymethylene)cyanoacetate

�G M17T WX7b'.13

fGg� Haake BuchlerWN h#i fGg j^k

l� WX7T j^7b%& B^� 7# `m'. IR

nopq� Mattson Genesis II FT-IR �rr�s� W

X7b%&, 1H NMR nopq� Varian Gemini-200(200

MHz) �rs� WX7T tD'. a�� MS nopq

� Shimadzu GC/MS QP-5000 �rs� WX7T t

D'.

��
� ��

3,4-Dihydro-2-methoxycarbonylmethyl-3-oxo-2H-

1,4-benzothiazine(3)� ��. Q�u  *� vwS 500

mL xynzE 
M> 2(5 g, 40 mmol), maleic anhydride

(3.92 g, 40 mmol), {<�| 5}~, a�� ��� 150

mL� �� >��EF 5Y� Q�Y�'. ��>@ U

�%I u Y� � =1S �^@ �5T�7� >, n-

�|%I ��7T �� �^- 
M> 3(8.64 g, 91%)Chart 1
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@ tD'. mp: 138-140oC; IR(KBr, cm−1): 1746, 1667,

1481, 1396; MS(m/z): 237(M+); 1H NMR(DMSO-d6, δ):

10.70(s, 1H, NH), 7.38-6.92(m, 4H, aromatic), 3.86(t,

J=6.6 Hz, 1H, C2-H), 3.62(s, 3H, CH3), 2.93(dd, J=6.6,

16.2 Hz, 1H, CHa of CH2), 2.57(dd, J=6.6, 16.2 Hz, 1H,

CHb of CH2).

2-Hydrazinocarbonymethyl-3,4-dihydro-3-oxo-2H-

1,4-benzothiazine(4)� ��. Q�u *� vwS 200

mL xynzE 
M> 3(2 g, 8.44 mmol), hydrazine

hydrate(4.22 g, 84.4 mmol), a�� E�� 60 mL� �

� >��EF 3Y� Q�Y�'. ��>@ uk�E

7�� }l< � =1S �^@ �5T�7� E��,

n-�|%I ��7T �� �^- 
M> 4(1.15 g, 57%)

� tD'. mp: 190-192oC; IR(KBr, cm−1): 3298, 3201,

1671, 1650; MS(m/z): 237(M+); 1H NMR(DMSO-d6, δ):

10.65(s, 1H, NH), 9.09(s, 1H, NH), 7.37-6.89(m, 4H,

aromatic), 4.25(s, 2H, NH2), 3.83(dd, J=5.2, 9.4 Hz, 1H,

C2-H), 2.68(dd, J=5.2, 16.0 Hz, 1H, CHa of CH2), 2.25

(dd, J=5.2, 16.0 Hz, 1H, CHb of CH2).

Alkyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzothiazin-

2-yl)acetyl]-1H-pyrazole-4-carboxylate�(5a-f)� ��.

Q�u *� vwS 100 mL xynzE 
M> 4(1

g, 4.22 mmol), alkyl (ethoxymethylene)cyanoacetate�

(6.33 mmol), a�� E�� 30 mL� �� >��EF

3Y� Q�Y�'. ��>@ U�%I u Y� � =

1S �^@ �5T�7� n-�|%I ��7T ��

�^- methyl 5-amino-1-[(3,4-dihydro-3-oxo-2H-1,4-

benzothiazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate(5a)

1.02 g(70%)@ tD'. mp: 222-224oC; IR(KBr, cm−1):

3473, 3362, 1727, 1666, 1623, 1389, 1262; MS(m/z):

346(M+); 1H NMR(DMSO-d6, δ): 10.75(s, 1H, NH),

7.79(s, 1H, pyrazole C3-H), 7.49-6.94(m, 4H, aromatic),

4.06(t, J=7.0 Hz, 1H, C2-H), 3.74(s, 3H, CH3), 3.65(dd,

J=7.0, 17.1 Hz, 1H, CHa of CH2), 3.24(dd, J=7.0, 17.1

Hz, 1H, CHb of CH2). The NH2 proton signal was not

observed.

Ethyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzothiazin-

2-yl)acetyl]-1H-pyrazole-4-carboxylate(5b). �� �^,  


�: 43%; mp: 224-226oC; IR(KBr, cm−1): 3461, 3339,

1727, 1666, 1621, 1390, 1261; MS(m/z): 360(M+); 1H

NMR(DMSO-d6, δ): 10.76(s, 1H, NH) 7.77(s, 1H,

pyrazole C3-H), 7.55-6.90(m, 4H, aromatic), 4.22(q,

J=7.0 Hz, 2H, CH2), 4.06(t, J=7.0 Hz, 1H, C2-H),

3.65(dd, J=7.0, 17.1 Hz, 1H, CHa of CH2), 3.27(dd,

J=7.0, 17.1 Hz, 1H, CHb of CH2), 1.26(t, J=7.0 Hz, 3H,

CH3).

n-Propyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzothiazin-

2-yl)acetyl]-1H-pyrazole-4-carboxylate(5c). �� �̂ , 


�: 82%; mp: 220-222oC; IR(KBr, cm−1): 3450, 3319,

1728, 1665, 1620, 1338, 1262; MS(m/z): 374(M+); 1H

NMR(DMSO-d6, δ): 10.76(s, 1H, NH), 7.78(s, 1H,

pyrazole C3-H), 7.47-6.92(m, 4H, aromatic), 4.13(t,

J=6.6 Hz, 2H, CH2), 4.05(t, J=6.6 Hz, 1H, C2-H),

3.64(dd, J=7.0, 17.1 Hz, 1H, CHa of CH2), 3.27(dd,

J=7.0, 17.1 Hz, 1H, CHb of CH2), 1.67(sextet, J=7.2 Hz,

2H, CH2), 0.93(t, J=7.2 Hz, 3H, CH3).

Isopropyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzo-

thiazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate(5d). ��

�^, 
�: 58%; mp: 206-208oC; IR(KBr, cm−1): 3466,

3352, 1725, 1667, 1621, 1386, 1262; MS(m/z): 374(M+);
1H NMR(DMSO-d6, δ): 10.76(s, 1H, NH), 7.74(s, 1H,

pyrazole C3-H), 7.42-6.94(m, 4H, aromatic), 5.06(septet,

J=6.4 Hz, 1H, CH), 4.05(t, J=7.2 Hz, 1H, C2-H), 3.64

(dd, J=7.0, 17.2 Hz, 1H, CHa of CH2), 3.27(dd, J=7.2,

17.2 Hz, 1H, CHb of CH2), 1.27(d, J=6.0 Hz, 6H, 2CH3).

n-Butyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzothiazin-

2-yl)acetyl]-1H-pyrazole-4-carboxylate(5e). �� �^, 


�: 72%; mp: 182-184oC; IR(KBr, cm−1): 3452, 3325,

1728, 1667, 1619, 1381, 1258; MS(m/z): 388(M+); 1H

NMR(DMSO-d6, δ): 10.76(s, 1H, NH), 7.77(s, 1H,

pyrazole C3-H), 7.46-6.93(m, 4H, aromatic), 4.18(t,

J=6.6 Hz, 2H, CH2), 4.06(t, J=7.0 Hz, 1H, C2-H),

3.65(dd, J=7.0, 17.0 Hz, 1H, CHa of CH2), 3.27(dd,

J=7.0, 17.0 Hz, 1H, CHb of CH2), 1.64(qintet, J=7.0 Hz,

2H, CH2), 1.37(sextet, J=7.0 Hz, 2H, CH2), 0.91(t, J=7.0

Hz, 3H, CH3).

2-Ethylhexyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzo-

thiazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate(5f). ��

�^, 
�: 72%; mp: 178-180oC; IR(KBr, cm−1): 3482,

3366, 1730, 1667, 1610, 1385, 1258; MS(m/z): 444(M+);
1H NMR(DMSO-d6, δ): 10.76(s, 1H, NH), 7.76(s, 1H,

pyrazole C3-H), 7.44-6.92(m, 4H, aromatic), 4.10(d,

J=7.0 Hz, 2H, CH2), 4.05(t, J=7.0 Hz, 1H, C2-H), 3.64

(dd, J=7.0, 17.0 Hz, 1H, CHa of CH2), 3.27(dd, J=7.0,
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17.0 Hz, 1H, CHb of CH2), 1.72-1.52(m, 2H, CH2), 1.46-

1.18(m, 7H, CH(CH2)3), 0.87(t, J=7.0 Hz, 6H, 2CH3).

5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzothiazin-

2-yl)acetyl]-1H-pyrazole-4-carbonitrile(5g)� ��. Q�

u *� vwS 100 mL xynzE 
M> 4(1 g, 4.22

mmol), ethoxymethylenemalononitrile(0.77 g, 6.33 mmol),

a�� E�� 30 mL� �� >��EF 3Y� Q�

Y�'. ��>@ U�%I u Y� � =1S �^@

�5T�7� E��� n-�|%I ��7T �� �

^- 
M> 4 g(0.70 g, 53%)@ tD'. mp: 187-189oC;

IR(KBr, cm−1): 3424, 3297, 2225, 1719, 1669, 1623,

1386; MS(m/z): 313(M+); 1H NMR(DMSO-d6, δ): 10.76

(s, 1H, NH), 8.00(s, 2H, NH2), 7.88(s, 1H, pyrazole C3-

H), 7.41-6.93(m, 4H, aromatic), 4.03(t, J=7.0, Hz, 1H,

C2-H), 3.63(dd, J=7.0, 17.1 Hz, 1H, CHa of CH2),

3.26(dd, J=7.0, 17.1 Hz, 1H, CHb of CH2).

2-[2-(3,5-Dimethyl-1H-pyrazol-1-yl)-2-oxoethyl]-

3,4-dihydro-3-oxo-2H-1,4-benzothiazine (6)� ��.

Q�u *� vwS 200 mL xynzE 
M> 4(1 g,

4.22 mmol), ������(0.85 g, 8.44 mmol), a��

h�| 50 mL� �� *���EF 2Y� Q�Y�'.

��>@ uk�E 7�� }l< � =1S �^@ �

5T�7� E��, n-�|%I ��7T �� �^-


M> 6(0.70 g, 55%)@ tD'. mp: 180-182oC; IR(KBr,

cm−1): 3209, 1738, 1667, 1483, 1379; MS(m/z): 301(M+);
1H NMR(CDCl3, δ): 8.58(s, 1H, NH), 7.35-6.85(m, 4H,

aromatic), 5.98(s, 1H, pyrazole C4-H), 4.22(t, J=7.0 Hz,

1H, C2-H), 3.89(dd, J=7.0, 17.4 Hz, 1H, CHa of CH2),

3.42(dd, J=7.0, 17.4 Hz, 1H, CHb of CH2), 2.56(s, 3H,

CH3), 2.23(s, 3H, CH3).

�� � ��

2-Aminothiophenol(2)@ EL� �� ��� X��

EF maleic anhydride� ��Y� 3,4-dihydro-3-oxo-

2H-1,4-benzothiazin-2-acetic acidN M1� �  B�14-17

C¡$G¢, +-�� 2-aminothiophenol� maleic

anhydride� �| £¤7EF ��� X¤EF Q�Y

� 3,4-dihydro-2-methoxycarbonylmethyl-3-oxo-2H-

1,4-benzothiazine(3)@ M17b'(Scheme 1). 
M> 3

Scheme 1
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N �.G IR nopqEF 1746, 1667 cm−1EF   

¥¦§ ¨�B©*N ª
«, a�� 1H NMR nop

qEF 3.62 ppmEF ¥¦§ �¬Y*N �� ;1�

­�z 8 MS nopq :%I ®-7b'.


M> 3@ E�� X��EF )� ̄ °N hydrazine

hydrate� ��Y±² ��� P¡¥# `�F �°-

10̄ °N hydrazine hydrate� ��Y� 2-hydrazino-

carbonylmethyl-3,4-dihydro-3-oxo-2H-1,4-benzothiazine(4)@

M17b'. a�� 
M> 4� methyl, ethyl, n-propyl,

isopropyl, n-butyl 8 2-ethylhexyl :� )� ³´*�

�{ alkyl (ethoxymethylene)cyanoacetate� µG

ethoxymethylenemalononitrile� ��Y� ��� ��


��E N¶11 alkyl 5-amino-1-[(3,4-dihydro-3-oxo-

2H-1,4-benzothiazin-2-yl)acetyl]-1H-pyrazole-4-

carboxylate�(5a-f) 8 5-amino-1-[(3,4-dihydro-3-oxo-

2H-1,4-benzothiazin-2-yl)acetyl]-1H-pyrazole-4-

carbonitrile(5g)@ M17b'. ·, 
M> 4� alkyl

(ethoxymethylene)cyanoacetate� �� ethoxymethyl-

enemalononitrile� ��7T E�� < ��� �iC

¸F ��� I-1� =1C�, �� ��N R¹�º�

� ²p»*N �� ��� ¹¼7T ��� ��
�

�%I ��� I-2� ½¾ 
M> 5� =1CG ¿%I

= <'(Scheme 1).


M> 5a-fN �.®-� IR nopqEF 3482-

3319 cm−1EF ¥¦§ � À*N ª
«� 1730-1665

cm−1EF ¥¦§ ̈ �B©*N ª
«, a�� 1H NMR

nopqEF 7.79-7.74 ppmEF ¥¦§ pyrazole C3-HN

;1� ­�z 8 MS nopq :%I ®-7b'. a

�� 
M> 5gN �.®-� IR nopqEF 3424,

3297 cm−1EF    ¥¦§ � À*N ª
«, 2225

cm−1EF ¥¦§ Y�À*N ª
« a�� 1H NMR

nopqEF 8.00 ppmEF ¥¦§ � À*N ;1�

­�z, 7.88 ppmEF ¥¦§ pyrazole C3-HN ;1�

­�z 8 MS nopq :%I ®-7b'.

<Á 
M> 4� ������� h�| X��EF

��Y� ��� ��
��E N¶10 2-[2-(3,5-dimethyl-

1H-pyrazol-1-yl)-2-oxoethyl]-3,4-dihydro-3-oxo-2H-

1,4-benzothiazine(6)@ M17b'. ·, 
M> 4� �

������ )� β-hÂ��� ��Y±² ÃWÄE

F ��� i
��� P¡¥� ��� I-3N ���

��
��E N7T pyrazole ��� =1S 
M> 6

@ M1 Å 
 $D'(Scheme 2).


M> 6N �.®-� IR nopqEF 1738, 1667

cm−1EF    ¥¦§ ¨�B©*N ª
«, a�� 1H

NMR nopqEF 2.46, 2.16 ppmEF    ¥¦§

pyrazoleE $G Æ!N ��* ;1� ­�z, 6.21 ppm

EF ¥¦§ pyrazole C4-HN ;1� ­�zI ®-7

b%&, µ< MS nopq%I� ®-7b'.

Ç%I + 	�EF M1< 
M> ÈÉ �²y, Ê

Ë� benzothiazine ����@ M1< '( =>�,

?1E �< 	�� sÌ {Í7T Î/=>� 8 ÎÏ

Z!ÐN ?XTvE �¶F� 	�C¡Ñ Å ¿�'.

+ 	�G 2002�Ò� �������� 	�R #

�E N7T 
ÍCD*E �WÓÔ'.
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