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� �. 3,6-Dichloro-2-(3,5-dimethylpyrazol-1-yl)quinoxaline(8) �� 6-chloro-3-hydrazino-2-(3,5-dime-

thylpyrazol-1-yl)quinoxaline(9)� �� ����, ��� � heteroacyl chloride�  !"#$ 2-(pyrazol-1-

yl)quinoxaline�(10-12)% &'()*. +,� 
&- 9% alkyl (ethoxymethylene)cyanoacetate�  !"#

$ .�/ �,
!"0 1(2 2,3-di(pyrazol-1-yl)quinoxaline�(13)% &'()*.

���: 2-345678��, 2,3-9345678��, .�/ �,
!"

ABSTRACT. The reaction of 3,6-dichloro-2-(3,5-dimethylpyrazol-1-yl)quinoxaline(8) or 6-chloro-3-

hydrazino-2-(3,5-dimethylpyrazol-1-yl)quinoxaline(9) with substituted anilines, sulfa drugs and heteroacyl

chlorides gave 2-(pyrazol-1-yl)quinoxalines(10-12). The reaction of compound 9 with alkyl (ethoxymeth-

ylene)cyanoacetates resulted in the intramolecular cyclization to give 2,3-di(pyrazol-1-yl)quinoxalines(13).

Keywords: 2-pyrazolquinoxalines, 2,3-dipyrazolquinoxalines, intramolecular cyclization
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Pyrazole� quinoxaline ABCDE FGHF IJ &'

KL MNO, JD ABC� PQ', PRS', TUV

', �W' � UXY(' Z� [E \-�] ^'�

�F� _J I*� `�KL M*.1-3

a 	�b0c� \,^'� �F� d<e >? :

;<�, 
&-1 &'0 fg 	�% (h = pyrazole

� quinoxaline ABCDJ i  [E 2j �F kB

0 lkK� M*� lb0 fm� n� quinoxaline �

,0 pyrazole �,� �& � o�&p pyrazolo[3,4-

b]quinoxaline�(1-3)  pyrazolylquinoxaline�(4-6)%

&'g q M*(Chart 1).4-10

r4c a 	�0c� s`80 JLc 2,6-dichloro-

quinoxaline 4-oxide(7)% tu->< (2 3,6-dichloro-

2-(3,5-dimethylpyrazol-1-yl)quinoxaline(8)� 6-chloro-3-hyd-

razino-2-(3,5-dimethylpyrazol-1-yl)qunoxaline(9)� &
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'g *v, JD� �� ����, ���, heteroacyl

chloride� � alkyl (ethoxymethylene)cyanoacetate� 

ww !"#$ \-�] ^'� �> _N< x�K�

d<e pyrazolylquinoxaline�% &'()*. y quinoxaline

�,0 pyrazole �, 1z� o�&p 2-(pyrazol-1-

yl)quinoxaline�  quinoxaline �,0 pyrazole �, 2

z� o�&p 2,3-di(pyrazol-1-yl)-quinoxaline�% w

w &'()*.

� �

�� � ��

a b{0c lkg #| = ethyl (ethoxymethylene)-

cyanoacetate% �}g ~� alkyl (ethoxymethylene)-

cyanoacetate�� &'(2 lk()*.11-14 + �1 #

|E ���� ��(F �� +�< lk()NO, k

�� EP�� �< lk()*. 7��E Haake Buchlerl

1 9F� 7�� �� ��% lk(2 ��()NO

`�E (F ��*. IR ����E Mattson Polaris

FT-IR .��B�% lk(2 ���, 1H NMR ���

�E Varian Gemini-200(200 MHz) .��% lk(2

��*. +,� Mass ����E Shimadzu GC/MS

QP-5000 � 5050 .��% lk(2 ��*.

���� �	

3,6-Dichloro-2-(3,5-dimethylpyrazol-1-yl)quinoxaline(8)

� 6-Chloro-3-hydrazino-2-(3,5-dimethylpyrazol-1-yl)-

qunoxaline(9)� �	. J� `�KL M� ��N< &

'()*.7,8

6-Chloro-3-(4-substituted anilino)-2-(3,5-dimethylpy-

razol-1-yl)quinoxaline
(10)� �	. �� �wx� �

�p 100 mL �4��0 
&- 8(1 g, 3.42 mmol),

���(0.48 g, 5.12 mmol), +,� 0�� 30 mL%

�� -=�0c 2#  ��#¡*. !"-� b¢N<

�w#£ ¤ \'p ¥�� ¦X2�(� 0��, n-§

¨N< ©ª(2 «¬ ¥�@ 3-anilino-6-chloro-2-

(3,5-dimethylpyrazol-1-yl)quinoxaline(10a) 0.61 g(�®

¯ 51%)� ��*. mp: 162-164oC; IR(KBr, cm−1):

1625, 1548, 1454, 1372, 744, 681; MS(m/z): 349(M+),

351(M++2); 1H NMR(DMSO-d6, δ): 11.09(s, 1H, NH),

7.95(s, 1H, C5-H), 7.91(s, 1H, C8-H), 7.90-7.78(m, 2H,

C7-H and aromatic), 7.62-7.00(m, 4H, aromatic), 6.37

(s, 1H, pyrazole C4-H), 2.64(s, 3H, pyrazole CH3),

2.38(s, 3H, pyrazole CH3).

+,� J  [E ��N< 
&- 8� ��� ��

0 4-fluoroaniline, 4-chloroaniline, 4-bromoaniline �

4-iodoaniline� !"#$ 
&- 10b-e% &'()*.

Chart 1.
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6-Chloro-3-(4-fluoroanilino)-2-(3,5-dimethylpyrazol-

1-yl)quinoxaline(10b)E 0.51 g(�®¯ 41%, 7° ¥

�)� ��*. mp: 187-189oC; IR(KBr, cm−1): 1632,

1509, 1435, 826; MS(m/z): 367(M+), 369(M++2); 1H

NMR(DMSO-d6, δ): 11.02(s, 1H, NH), 8.02-7.76(m,

4H, C5-H, C8-H and aromatic), 7.53(dd, J=2.0, 8.4 Hz,

1H, C7-H), 7.32-7.18(m, 2H, aromatic), 6.36(s, 1H,

pyrazole C4-H), 2.64(s, 3H, pyrazole CH3), 2.37(s,

3H, pyrazole CH3).

6-Chloro-3-(4-chloroanilino)-2-(3,5-dimethylpyrazol-

1-yl)quinoxaline(10c)E 0.24 g(�®¯ 18%, 7° ¥

�)� ��*. mp: 208-210oC; IR(KBr, cm−1): 1628,

1549, 1497, 815; MS(m/z): 383(M+), 385(M++2); 1H

NMR(DMSO-d6, δ): 11.14(s, 1H, NH), 8.01(s, 1H, C5-

H), 7.97(s, 1H, C8-H), 7.92-7.80(m, 2H, C7-H and aromatic),

7.60-7.38(m, 3H, aromatic), 6.37(s, 1H, pyrazole C4-

H), 2.64(s, 3H, pyrazole CH3), 2.37(s, 3H, pyrazole CH3).

3-(4-Bromoanilino)-6-chloro-2-(3,5-dimethylpyrazol-

1-yl)quinoxaline(10d)E 1.12 g(�®¯ 77%, «¬ ¥

�)� ��*. mp: 214-216oC; IR(KBr, cm−1): 1615,

1542, 1492, 812; MS(m/z): 428(M+), 430(M++2); 1H

NMR(CDCl3, δ): 11.25(s, 1H, NH), 7.80(s, 1H, C5-H),

7.78-7.60(m, 5H, C8-H and aromatic), 7.39(dd, J=2.2, 8.8

Hz, 1H, C7-H), 6.14(s, 1H, pyrazole C4-H), 2.68(s, 3H,

pyrazole CH3), 2.40(s, 3H, pyrazole CH3).

6-Chloro-3-(4-iodoanilino)-2-(3,5-dimethylpyrazol-1-

yl)quinoxaline(10e)E 1.04 g(�®¯ 64%, 7° ¥�)�

��*. mp: 228-230oC; IR(KBr, cm−1): 1622, 1548,

1494, 813; MS(m/z): 474(M+), 476(M++2); 1H NMR

(DMSO-d6, δ): 11.27(s, 1H, NH), 7.88-7.68(m, 4H,

C5-H, C8-H and aromatic), 7.58-7.44(m, 2H, aromatic),

7.40(dd, J=2.2, 8.8 Hz, 1H, C7-H), 6.16(s, 1H, pyrazole

C4-H), 2.70(s, 3H, pyrazole CH3), 2.41(s, 3H, pyrazole

CH3).

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-[N-4-(substituted)

sulfamoylanilino]quinoxaline
(11)� �	. ���w

x� ��p 100 mL �4��0 
&- 8(1 g, 3.42

mmol), sulfanilamide(0.58 g, 3.42 mmol), +,� 0

�� 30 mL% �� -=�0c 2#  ��#¡*. !

"-� b¢N< �w #£ ¤ \'p ¥�� ¦X2�

(� 0��, n-§¨N< ©ª(2 7° ¥�@ 6-

chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(4-sulfamoylanilino)-

quinoxaline(11a) 0.72 g(�®¯ 49%)� ��*. mp:

259-260oC; IR(KBr, cm−1): 3312, 3228, 1601, 1549, 1438,

1322, 1148, 812; MS(m/z): 428(M+), 430(M++2); 1H

NMR(DMSO-d6, δ): 11.41(s, 1H, NH), 8.14(s, 1H, C5-

H), 8.10(s, 1H, C8-H), 8.02-7.76(m, 4H, aromatic), 7.57

(dd, J=1.6, 8.8 Hz, 1H, C7-H), 7.32(s, 2H, NH2), 6.37

(s, 1H, pyrazole C4-H), 2.64(s, 3H, pyrazole CH3), 2.39

(s, 3H, pyrazole CH3).

+,� J  [E ��N< 
&- 8� sulfanilamide

��0 sulfathiazole � sulfamethazine� !"#$ 


&- 11b,c% &'()*.

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-[N-4-(2-thiazolyl)-

sulfamoylanilino]quinoxaline(11b)E 0.52 g(�®  ̄ 30%,

±E «¬ ¥�)� ��*. mp: 320-322oC; IR(KBr,

cm−1): 1627, 1541, 1432, 1363, 1153, 845; MS(m/z):

512(M+), 514(M++2); 1H NMR(DMSO-d6, δ): 12.75(s,

1H, NH), 11.40(s, 1H, NH), 8.12(s, 1H, C5-H), 8.08

(s, 1H, C8-H), 7.98-7.72(m, 4H, aromatic), 7.58(dd,

J=2.2, 8.8 Hz, 1H, C7-H), 7.28(d, J=4.6 Hz, 1H, thiazole

C4-H), 6.85(d, J=4.6 Hz, 1H, thiazole C5-H), 6.37(s,

1H, pyrazole C4-H), 2.64(s, 3H, pyrazole CH3), 2.37

(s, 3H, pyrazole CH3).

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-[N-4-(4,6-dimethyl-

2-pyrimidinyl)sulfamoylanilino]quinoxaline(11c)E 0.84 g

(�®¯ 46%, «¬ ¥�)� ��*. mp: 271-272oC;

IR(KBr, cm−1): 3236, 1544, 1435, 1153, 873; MS(m/

z): 535(M+), 537(M++2); 1H NMR(DMSO-d6, δ): 11.41

(s, 1H, NH), 8.18-7.75(m, 6H, C5-H, C8-H and aromatic),

7.56(dd, J=2.2, 8.8 Hz, 1H, C7-H), 6.77(s, 1H, pyrimidine),

6.35(s, 1H, pyrazole C4-H), 2.62(s, 3H, pyrazole CH3),

2.37(s, 3H, pyrazole CH3), 2.27(s, 6H, pyrimidine 2CH3).

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(substituted

hydrazino)quinoxaline
(12)� �	. �² ³z% �E

100 mL �4��0 
&- 9(1 g, 3.47 mmol), nicotinoyl

chloride hydrochloride 0.30 g(1.70 mmol), ́<<µ

20 mL, +,� 3,¶ 10 mL% �� b¢0c 18# 

�!#¡*. J k·� ¸v- 20 mL0 �g ¤ 2.5 N

HClk·N< pH 1-2< ¹� *v ´<<µN< ºt

()*. k�% Su�»(� \'p ¥�0 ?¼1 0

��� �(2 ¦X2� g ¤ n-§¨N< ©ª(2 «

¬ ¥�@ 6-chloro-2-(3,5-dimethylpyrazol-1-yl)-3-

(nicotinoylhydrazino)quinoxaline(12a) 0.84 g(�®  ̄ 63%)
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� ��*. mp: 225-227oC; IR(KBr, cm−1): 1675, 1505,

1412; MS(m/z): 393(M+), 395(M++2); 1H NMR(CDCl3,

δ): 11.70(s, 1H, NH), 9.19(s, 1H, NH), 8.82(d, J=1.4

Hz, 1H, C5-H), 8.26(d, J=7.8 Hz, 1H, C8-H), 7.78-

7.30(m, 5H, C7-H and pyridine), 6.12(s, 1H, pyrazole

C4-H), 2.74(s, 3H, pyrazole CH3), 2.40(s, 3H, pyrazole

CH3).

+,� J  [E ��N< 
&- 9% nicotinoyl

chloride hydrochloride ��0 2-furoyl chloride, 2-thenoyl

chlorode � 4-morpholinecarbonyl chloride  ww !

"#$ 
&- 12b-d% &'()*.

6-Chloro-3-(2-furoylhydrazino)-2-(3,5-dimethylpyrazol-1-

yl)quinoxaline(12b)E 0.88 g(�®¯ 68%, Z° ¥�)

� ��*. mp: 210-212oC; IR (KBr, cm−1): 1634,

1568, 1464; MS(m/z): 382(M+), 384(M++2); 1H NMR

(DMSO-d6, δ): 10.78(brs, 1H, NH), 10.25(s, 1H, NH),

7.97(d, J=1.6 Hz, 1H, C5-H), 7.87(d, J=9.0 Hz, 1H,

C8-H), 7.72(d, J=2.4 Hz, 1H, furan C5-H), 7.53(dd,

J=2.2, 8.6 Hz, 1H, C7-H), 7.32(dd, J=0.6, 3.4 Hz,

1H, furan C3-H), 6.73(dd, J=1.6, 3.4 Hz, 1H, furan

C4-H), 6.34(s, 1H, pyrazole C4-H), 2.62(s, 3H, pyrazole

CH3), 2.30(s, 3H, pyrazole CH3).

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(2-thenoylhyd-

razino)quinoxaline(12c)E 0.60 g(�®¯ 44%, ½g Z

° ¥�)� ��*. mp: 175-177oC; IR(KBr, cm−1):

1626, 1569, 1476; MS(m/z): 398(M+), 400(M++2); 1H

NMR(CDCl3, δ): 11.58(br, 1H, NH), 7.77(d, J=3.0, 1H,

thiophene C3-H), 7.75-7.65(m, 2H, C5-H and C8-H),

7.58(d, J=4.6 Hz 1H, thiophene C5-H), 7.37(dd, J=2.2,

8.8, 1H, C7-H), 7.17(t, J=4.3, 1H, thiophene C4-H), 6.11(s,

1H, pyrazole C4-H), 2.72(s, 3H, pyrazole CH3), 2.37(s,

3H, pyrazole CH3).

6-Chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(2-morp-

holinecarbonylhydrazino)quinoxaline(12d)E 0.56 g(�

®¯ 41%, 	g ¾ ¥�)� ��*. mp: 203-205oC;

IR(KBr, cm−1): 3241, 1662, 1424, 1363; MS(m/z): 401(M+),

403(M++2); 1H NMR(DMSO-d6, δ): 9.89(s, 1H, NH),

8.97(s, 1H, NH), 7.85(d, J=8.8 Hz, 1H, C8-H), 7.71(d,

J=2.6 Hz, 1H, C5-H), 7.51(dd, J=2.2, 8.6 Hz, 1H,

C7-H), 6.32(s, 1H, pyrazole C4-H), 3.64(t, J=4.0 Hz,

4H, CH2-O-CH2), 3.43(t, J=5.0 Hz, 4H, CH2-N-CH2),

2.60(s, 3H, pyrazole CH3), 2.29(s, 3H, pyrazole CH3).

Alkyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-

yl)quinoxalin-2-yl]pyrazole-4-carboxylate
(13)� �	.

���wx� ��p 100 mL �4��0 
&- 9(1

g, 3.47 mmol), methyl (ethoxymethylene)cyanoacetate

(0.88 g, 5.20 mmol), N,N-9¿ÀÁÂ��Ã 30 mL, +

,� 0�� 10 mL% �� -=�0c 3#  ��#¡

*. !"-� b¢N< �w#£ ¤ \'p �C% ¦

X2�(� 0��, n-§¨N< ©ª(2 	g «¬

¥�@ methyl 5-amino-1-[7-chloro-3-(3,5-dimethylpy-

razol-1-yl)-quinoxalin-2-yl]pyrazole-4-carboxylate(13a)

1.20 g(�®¯ 87%)� ��*. mp: 246-247oC; IR(KBr,

cm−1): 3417, 3296, 1696, 1610, 1547, 1494, 1305; MS

(m/z): 397(M+), 399(M++2); 1H NMR(DMSO-d6, δ): 8.34

(d, J=2.2 Hz, 1H, C8-H), 8.18(d, J=8.8 Hz, 1H, C5-H),

8.02(dd, J=2.2, 9.0 Hz, 1H, C6-H), 7.56(s, 1H, pyrazole

C3-H), 6.86(s, 2H, NH2), 6.07(s, 1H, pyrazole C4-H),

3.73(s, 3H, ester CH3), 2.37(s, 3H, CH3), 2.01(s, 3H,

CH3).

+,� J  [E ��N< 
&- 9% methyl (ethoxyme-

thylene)cyanoacetate ��0 ethyl (ethoxymethylene)-

cyanoacetate, n-propyl (ethoxymethylene)cyanoacetate,

i-propyl (ethoxymethylene)cyanoacetate, n-butyl (ethoxyme-

thylene)cyanoacetate � 2-ethylhexyl (ethoxymethylene)-

cyanoacetate  !"#$ 
&- 13b-f% &'()*.

Ethyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-

yl)quinoxalin-2-yl]pyrazole-4-carboxylate(13b)� 1.04 g

(�®¯ 73%, «ÄÅ .Æ ¥�)� ��*. mp: 236-

238oC; IR(KBr, cm−1): 3412, 3287, 1694, 1607, 1550,

1492, 1302; MS(m/z): 411(M+), 413(M++2); 1H NMR

(DMSO-d6, δ): 8.34(d, J=2.2 Hz, 1H, C8-H), 8.18(d,

J=9.2 Hz, 1H, C5-H), 8.02(dd, J=2.4, 9.0 Hz, 1H, C6-H),

7.54(s, 1H, pyrazole C3-H), 6.84(s, 2H, NH2), 6.07(s,

1H, pyrazole C4-H), 4.22(q, J=7.0 Hz, 2H, CH2), 2.36

(s, 3H, CH3), 2.02(s, 3H, CH3), 1.27(t, J=7.0 Hz, 3H,

CH2CH3).

n-Propyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-

yl)quinoxalin-2-yl]pyrazole-4-carboxylate(13c)� 1.01 g

(�®¯ 68%, 	g °¾ ¥�)� ��*. mp: 224-

226oC; IR(KBr, cm−1): 3406, 3289, 1689, 1608, 1546,

1494, 1301; MS(m/z): 425(M+), 427(M++2); 1H NMR

(DMSO-d6, δ): 8.33(d, J=2.0 Hz, 1H, C8-H), 8.18(d,

J=9.0 Hz, 1H, C5-H), 8.01(dd, J=2.0, 9.0 Hz, 1H,
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C6-H), 7.56(s, 1H, pyrazole C3-H), 6.84(s, 2H, NH2),

6.07(s, 1H, pyrazole C4-H), 4.13(t, J=6.7 Hz, 2H, CH2),

2.37(s, 3H, CH3), 2.02(s, 3H, CH3), 1.68(sext, J=7.0

Hz, 2H, CH2CH2CH3), 0.94(t, J=7.3 Hz, 3H, CH3).

i-Propyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-

yl)quinoxalin-1-yl]pyrazole-4-carboxylate(13d)� 0.65 g(�

®¯ 45%, «¬ ¥�)� ��*. mp: 213-215oC;

IR(KBr, cm−1): 3413, 3296, 1681, 1607, 1545, 1491, 1293;

MS(m/z): 425(M+), 427(M++2); 1H NMR(DMSO-d6, δ):

8.33(d, J=1.8 Hz, 1H, C8-H), 8.18(d, J=9.0 Hz, 1H,

C5-H), 8.02(dd, J=2.2, 9.0 Hz, 1H, C6-H), 7.51(s, 1H,

pyrazole C3-H), 6.82(s, 2H, NH2), 6.07(s, 1H, pyrazole

C4-H), 5.07(sept, J=6.4 Hz, 1H, CH), 2.36(s, 3H, CH3),

2.02(s, 3H, CH3), 1.28(d, J=6.4 Hz, 6H, 2CH3).

n-Butyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-

yl)quinoxalin-2-yl]pyrazole-4-carboxylate(13e)� 0.82 g(�

®¯ 54%, «ÄÅ Ç ¥�)� ��*. mp: 198-199oC;

IR(KBr, cm−1): 3404, 3292, 1678, 1608, 1544, 1494, 1305;

MS(m/z): 439(M+), 441(M++2); 1H NMR(DMSO-d6, δ):

8.33(d, J=2.0 Hz, 1H, C8-H), 8.18(d, J=8.9 Hz, 1H,

C5-H), 8.01(dd, J=2.0, 8.8 Hz, 1H, C6-H), 7.55(s, 1H,

pyrazole C3-H), 6.82(s, 2H, NH2), 6.07(s, 1H, pyrazole

C4-H), 4.18(t, J=6.2 Hz, 2H, CH2), 2.38(s, 3H, CH3),

2.01(s, 3H, CH3), 1.64(quint, J=7.9 Hz, 2H, CH2CH2CH2),

1.38(sext, J=7.3 Hz, 2H, CH2CH2CH3), 0.92(t, J=7.1

Hz, 3H, CH3).

2-Ethylhexyl 5-Amino-1-[7-chloro-3-(3,5-dimethylpyrazol-

1-yl)quinoxalin-2-yl]pyrazole-4-carboxylate(13f)� 1.01 g(�

®¯ 59%, «¬ ¥�)� ��*. mp: 172-174oC; IR

(KBr, cm−1): 3422, 3306, 1686, 1608, 1544, 1495, 1293;

MS(m/z): 495(M+), 497(M++2); 1H NMR(DMSO-d6, δ):

8.33(d, J=2.0 Hz, 1H, C8-H), 8.18(d, J=9.0 Hz, 1H, C5-H),

8.02(dd, J=2.2, 9.0 Hz, 1H, C6-H), 7.54(s, 1H, pyrazole

C3-H), 6.81(s, 2H, NH2), 6.07(s, 1H, pyrazole C4-H),

4.10(d, J=5.5 Hz, 2H, CH2CHCH2), 2.38(s, 3H, CH3),

2.00(s, 3H, CH3), 1.75-1.52(m, 2H, CH2), 1.50-1.15(m, 7H,

CHCH2CH2CH2), 0.89(t, J=7.2 Hz, 6H, 2CH3).

�� � ��

s`80c 2,6-dichloroquinoxaline 4-oxide(7)% tu

->< (2 3,6-dichloro-2-(3,5-dimethylpyrazol-1-yl)-

quinoxaline(8)� 6-chloro-3-hydrazino-2-(3,5-dimethylpyrazol-

1-yl)-quinoxaline(9)� &'g q M*(Chart 2).

a 	�0c� 
&- 8� �� ����, ���D

� !"#È�, 
&- 9% heteroacyl chloride�  !

"#$ quinoxaline �,0 pyrazole �, 1z� o�&

p 2-(pyrazol-1-yl)quinoxaline �% &'()*. +,�


&- 9% alkyl (ethoxymethylene)cyanoacetate�  !

"#$ quinoxaline �,0 pyrazole �, 2z� o�&

p 2,3-di(pyrazol-1-yl)quinoxaline�% ww &'()*.


&- 8� ���, 4-fluoroaniline, 4-chloroaniline,

4-bromoaniline � 4-iodoaniline Z� [E �� ��

��  0�� k�(0c !"#$ 3-anilino-6-chloro-

2-(3,5-dimethylpyrazol-1-yl)quinoxaline(10a), 6-chloro-

3-(4-fluoroanilino)-2-(3,5-dimethylpyrazol-1-yl)-

quinoxaline(10b), 6-chloro-3-(4-chloroanilino)-2-(3,5-

dimethylpyrazol-1-yl)quinoxaline(10c), 3-(4-bromoanilino)-

6-chloro-2-(3,5-dimethylpyrazol-1-yl)quinoxaline(10d)

� 6-chloro-3-(4-iodoanilino)-2-(3,5-dimethylpyrazol-1-

yl)quinoxaline(10e)� ww &'()*(Scheme 1).

JD 
&-E IR ����0c 
&- 10a1 É

744, 681 cm−10c mono-��C1 C-H Ê}ËÌ½Í

Î�Ï� ÐÑÒNO, 
&- 10b-e� 826-812 cm−1�

Ó0c p-��C1 C-H Ê}ËÌ½Í Î�Ï� ÐÑÒ

*. +,� 1H NMR ����0c 11.27-11.02 ppm

Chart 2.
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lJ0c ÐÑÔ NH Õ'� 3J�, 6.37-6.14 ppm l

J0c ÐÑÔ pyrazole C4-H Õ'� 3J� � MS

���� ZN< Ö@()*. +,� 
&- 8� PQ

'� �FO 1|�N< IJ lkp q M� ���15

@ sulfanilamide, sulfathiazole � sulfamethazine Z�

!"#$ 6-chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(4-

sulfamoylanilino)quinoxaline(11a), 6-chloro-2-(3,5-dimeth-

ylpyrazol-1-yl)-3-[N-4-(2-thiazolyl)sulfamoylanilino]-

quinoxaline(11b) � 6-chloro-2-(3,5-dimethylpyrazol-1-yl)-

3-[N-4-(4,6-dimethyl-2-pyrimidinyl)sulfamoylanilino]-

quinoxaline(11c)� ww &'()*(Scheme 2).


&- 11E IR ����0c 1438-1432 cm−1 

1153-1148 cm−1 �Ó0c ÐÑÔ S=O �×½Í Î�

Ï  873-812 cm−1 �Ó0c ÐÑÔ p-��C1 C-H

Ê}ËÌ½Í Î�Ï, +,� 1H NMR ����0c

12.75-11.41 ppm lJ0c ÐÑÔ NH Õ'� 3J�,

6.37-6.35 ppm lJ0c ÐÑÔ pyrazole C4-H Õ'�

3J� � MS ���� ZN< Ö@()*.

�g 
&- 9% heteroacyl chloride� B !"#¡

*. y, 
&- 9% nicotinoyl chloride hydrochloride,

2-furoyl chloride, 2-thenoyl chloride � 4-morpholinecarbonyl

chloride  ́ <<µ/3,¶ k�(0c !"#$ 6-chloro-

2-(3,5-dimethylpyrazol-1-yl)-3-(nicotinoylhydrazino)-

quinoxaline(12a), 6-chloro-3-(2-furoylhydrazino)-2-(3,5-dime-

thylpyrazol-1-yl)quinoxaline(12b), 6-chloro-2-(3,5-dime-

thylpyrazol-1-yl)-3-(2-thenoylhydrazino)quinoxaline(12c) �

6-chloro-2-(3,5-dimethylpyrazol-1-yl)-3-(2-morphol-

inecarbonylhydrazino)quinoxaline(12d)� ww &'(

)*(Scheme 3).


&- 12� IR ����0c 1675-1626 cm−1 lJ

0c ÐÑÔ ØÙ`�x1 �×½Í Î�Ï +,� 1H

NMR ����0c 6.34-6.11 ppm lJ0c ÐÑÔ

Scheme 1.

Scheme 2.
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pyrazole C4-H Õ'� 3J� � MS ���� ZN<

Ö@()*.

FGHF� quinoxaline �,0 pyrazole �,� 1z

¥&p 2-(pyrazol-1-yl)quinoxaline�1 &'0 �(2

�Ú()�Û, JÜ0� quinoxaline �,0 pyrazole

�,� 2z ¥&p 2,3-di(pyrazol-1-yl)quinoxaline�@

1-[3-(pyrazol-1-yl)quinoxalin-2-yl]pyrazole�% &'(

)*. y, 
&- 9% methyl, ethyl, n-propyl, i-propyl,

n-butyl, 2-ethylhexyl Z� [E ÝÞx% �½ alkyl

(ethoxymethylene)cyanoacetate�  N,N-9¿ÀÁÂ�

�Ã/0�� k�(0c !"#$ 2,3-di(pyrazol-1-yl)-

quinoxaline�@ methyl 5-amino-1-[7-chloro-3-(3,5-dime-

thylpyrazol-1-yl)quinoxalin-2-yl]pyrazole-4-carboxylate(13a),

ethyl 5-amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-yl)-

quinoxalin-2-yl]pyrazole-4-carboxylate(13b), n-propyl

5-amino-1-[7-chloro-3-(3,5-dimethylpyrazol-1-yl)quinoxalin-

2-yl]pyrazole-4-carboxylate(13c), i-propyl 5-amino-1-

[7-chloro-3-(3,5-dimethylpyrazol-1-yl)quinoxalin-2-yl]-

pyrazole-4-carboxylate(13d), n-butyl 5-amino-1-[7-chloro-

3-(3,5-dimethylpyrazol-1-yl)quinoxalin-2-yl]pyrazole-4-

carboxylate(13e) � 2-ethylhexyl 5-amino-1-[7-chloro-

3-(3,5-dimethylpyrazol-1-yl)quinoxalin-2-yl]pyrazole-4-

carboxylate(13f)% ww &'()*(Scheme 4).

y, 
&- 9� alkyl (ethoxymethylene)cyanoacetate

�  !"(Ê 0�� g .�� J�KÊc = C A

� \'p*. +,� >?ß�1 o�As�� à�á

x1 �?ß�% �â(2 .�/ �,
!"N< =

 C B� \'p *v 
&- 13J \'p*� \w(

)*(Scheme 5).

JD 
&-1 Ö@E IR ����0c 3422-3404

cm−1  3306-3287 cm−1lJ0c ÐÑÔ ��«x1 �

×½Í Î�Ï  1696-1678 cm−1 lJ0c ÐÑÔ Ø

Scheme 3.

Scheme 4.
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Ù`�x1 �×½Í Î�Ï< Ö@()*. +,� 1H

NMR ����0c� 7.56-7.51 ppm lJ0c ÐÑÔ

pyrazole C3-H Õ'� 3J�  6.86-6.81 ppm lJ0

c ÐÑÔ ��«x Õ'� 3J�, 6.07 ppm0c ÐÑ

Ô pyrazole C4-H Õ'� 3J�< Ö@()NO, �g

MS ����N<B Ö@()*.

Jã1 ¥�  [J quinoxaline1 C2-�.0 pyrazole

�, 1z� o�&p d<e 2-(pyrazol-1-yl)quinoxaline�

  quinoxaline1 C2- � C3-�.0 pyrazole �, 2z

� o�&p d<e 2,3-di(pyrazol-1-yl)quinoxaline�%

ww &'()*. äN< &'g 
&-0 �(2 \-

�] ^'0 �g 	�B �å ½æ(2 �P\-> �

�ç| zu1 ^k2�0 fècB 	�KLé ê _

J*.

a 	�� 2000�ëB �������� 	�o F

ß0 1(2 �æK�x0 ¦lÃ�*.
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