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2 9} 6-Chloro-2-hydrazinoquinoxaline 4-oxide(11)2} ethyl chloroglyoxylateS H1-2-A]7 Bxhf 1elshut
&l 2]3k ethyl 8-chloro-4H-1,3,4-0xadiazino[5,6-blquinoxaline-2-carboxylate(12)2 &A1 sloict. 34318 122

hydrazine hydrate®} ¥-8-A]# C,-hydrazinocarbonyl -f-%4] 13¢] §+A4x]9)=d], 01718 =%} Wl 2oty 8| =7
2 e 2ol oddlF] =R/} uH-3-A)A 8-chloro-2-(substituted benzylidenehydrazinocarbonyl)-4H-1,3 4-oxadiaz-
ino[5,6-b]quinoxaline-F-(14) 2 8-chloro-2-{(2-substituted methylidene)hydrazinocarbonyl]-4H-1,3,4-oxadiazino[5,
6-blquinoxaline F-(15Y% 7+t A3 8143t

ABSTRACT. The reaction of 6-chloro-2-hydrazinoquinoxaline 4-oxide (11) with ethyl chloroglyoxylate pro-
vided ethyl 8-chloro-4H-1,3,4-oxadiazino[5,6-b]quinoxaline-2-carboxylate (12) through the intramolecular cycl-
ization. The reaction of 12 with hydrazine hydrate afforded the C,-hydrazinocarbonyl derivative 13, whose reac-
tions with substituted benzaldehydes or heteroaryl aldehydes provided 8-chloro-2-(substituted benzylidene-
hydrazinocarbonyl)-4H-1,3,4-oxadiazino[5,6-b]quinoxalines(14) or 8-chloro-2-[(2-substituted methylidene)-
hydrazinocarbonyl]-4H-1,3,4-oxadiazino[5,6-b]quinoxalines(15), respectively.
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4-oxadiazino[5,6-b]quinoxaline(db)2- §rAl3}ed o}
(Chart 2),°° 3 ~H ezl ST 332
3o} vlatel ¥ o) 78S Hehsleich

Gebr ¥ AFeldE olv] Mw v} At 1H-
pyrazolo[3,4-b]quinoxaline(flavazole) -f-=A<¢] 7%
acyl hydrazide ¥-¥-o] 3-7F8& F7XHw,’ =
33HE 49 CrMe % C-CFy7| thAlol Cyester7]E
Z9]A171H oJe] 7}R] 4H-1,3,4-0xadiazino[5,6-b]qui-
noxaline $E412] §H40] 7Ps & Aoz Hzhelo]
quinoxaline 31]ol] 4H-1,3,4-oxadiazine 318]7} A3
¥ A ZEF 4H-1,3,4-oxadiazino[5,6-b]quinoxaline f-
EAEL R
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=% Haake BuchlerA}2| A& =4 247
A% At 2Rgon] BAL shA wskeh
IR ~# =238 Mattson Polaris FT-IR 2344 & A&
3lo] 9]ow, 'H-NMR 2% E3]-¢ Varian Gemini-
200 £33AZ AFe-sle] Ay} 28] 7 Mass ~AHE
2]-2- Shimadzu GC/MS QP-5000 £-33A) 2 A1-&-3}e]
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2,6-Dichloroquinoxaline(9), 2,6-Dichloroquinoxa-
line-4-oxide(10) % 6-Chloro-2-hydrazinoquinoxal-
ine-4-oxide(11)Q] BHM. o]v] W uEe] gl vl o
2 st

Ethyl 8-Chloro-4H-1,3,4-0xadiazino[5,6-blquino-
xaline-2-carboxylate(12)Q] BtM. =}4] AAE Q&
250 mL Eef~=d] 33HE 1110 g, 47.5 mmol)3}
—’Liﬂi 130 mL ¥ ¥gld 20 mLE Y3 0-5

CE f-A3PH 4] ethyl chloroglyoxylate(19.5 g, 142.5

it

mmol)E 434 238l3t g 2087 ] wk3AF
ot BFEANE FAAA BT 247 B
A7 F £4E A2elA WX AA AR A S
7:}"&"4345}1 w2 AlHste] o] A 3

E 12 1034 (55 74%)yS d¢go, mpe= 235-
236 °Cyir}.

IR(KBr, cmfl): 3200, 1742, 1466, 1331; ms(m/z):
292(M"), 294(M*+2); 'H-NMR(DMSO-ds, 8): 11.17
(s, 1H, NH), 7.50(d, 1H, C¢-H), 7.42(s, 2H, Cs-H
and C;-H), 4.26(q, 2H, CH,), 1.27(t, 3H, CHs).

8-Chloro-2-hydrazinocarbonyl-4H-1,3,4-0xadiaz-
ino[5,6-b]quinoxaline(13)2| &t. IFY27|7F 3
29 500 mL Zebazo] BHE 12(5 g, 17 mmol)s}
hydrazine hydrate(2.65 g, 53 mmol), 28] <&k
200mL ¥ S22 XF 100 mLE Y31 534
2207 HRART. £9g ALo Y7L T A
R AP Aelshe e ANl B
A ZAA <l BFHE 13 3.6 g(F5F 76%)rE 22,
mp+- 259-260 °CH e}

IR(KBr, cmfl): 3374, 3307, 1677, 1597; ms(m/z):
278(M"), 280(M*+2); 'H-NMR(DMSO-d,, 8): 9.78
(br, 2H, 2 NH), 7.48(s, 1H, Cy-H), 7.40(s, 2H, C4s-H
and C;-H), 4.58(br, 2H, NH,).

8-Chloro-2-(substituted benzylidenehydrazinocar-
bonyl)-4H-1,3,4-0xadiazino[5,6-b]quinoxaline(14) T
EAZQ &Y. FFIA) HAE 100 mL E2)
2= 3FHE 13(1g, 3.6 mmol)z} W=z =
(0.57 g, 5.4 mmol), 12} 77 NNTt|u|d ¥ Eolr| & 30
mLE 93 71§ FReA AT #7170 $9E
S AAAR o AR 2R S st AEie &
24 73l 8-chloro-2-(benzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14a) 0.67 g(5~5-
£ 51%)S 290, mpE 285-286°C3ith.

IR(KBr, cm '): 3199, 1683; ms(m/z): 366(M"),
368(M'+2); 'H-NMR(DMSO-ds, 8): 11.85(s, 1H,
NH), 11.15(brs, 1H, NH), 8.53(s, 'H, hydrazone CH),
7.90-7.60(m, 3H, aromatic), 7.60-7.35(m, 5H, aro-
matic).

a2, 33HE 135 m-nit:robenzaldehyde p-tolual-
dehyde, p-anisaldehyde % p-chlorobenzaldehyde2} 2}
7} vEgA1A W 3H3HE 14a0] 799} & ek
2 3ten, 34 W s ol F3lo] Ystct.
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8-Chloro-2-(m-nitrobenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14b) 0.41 g(~
E-E 28%)% <o) on, mpi 290-291°Cei ).

IR(KBr, cm '): 3205, 1680, 1532, 1353; ms(m/z):
411(M*%), 413(M'+2); 'H-NMR(DMSO-d,, 8): 12.12
(s, 1H, NH), 11.21(s, 1H, NH), 8.63(s, 1H, hy-
drazone CH), 8.49(s, 1H, Cs-H), 8.28(d, 1H, C;-H),
8.11(d, 1H, Cs-H), 7.90-7.30(m, 4H, aromatic).

8-Chloro-2-(p-methylbenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14¢) 0.57 g(5~5-
E 2%y 99l on, mpi 283-284 °Ceith.

IR(KBr, cmfl): 3209, 1684; ms(m/z): 380(M"),
382(M*+2); 'H-NMR(DMSO-d,, 8): 11.84(s, 1H, NH),
11.17(s, 1H, NH), 8.48(s, 1H, hydrazone CH), 7.90-7.
20(m, 7H, aromatic), 2.36(s, 3H, CH;).

8-Chloro-2-(p-methoxybenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14d) 0.79 g(+5
E 55%)ys 991, mpe 196 °C(dec.)sic}.

IR(KBr, cm "): 3251, 1663; ms(m/z): 396(M*),
398(M*+2); 'H-NMR(DMSO-ds, 8): 12.19(s, 1H,
NH), 8.63(s, 1H, hydrazone CH), 8.52(s, 1H, Cy-H),
7.90-6.92(m, 6H, aromatic), 3.83(s, 3H, OCH,).

8-Chloro-2-(p-chlorobenzylidenehydrazinocarbonyl)-
4H-1,3,4-0xadiazino[5,6-b]quinoxaline(14e) 0.61 g(~
5F 2%y 99 2n, mp 286-287°CH ).

IR(KBr, cm™"): 3199, 1680; ms(m/z): 401(M"),
403(M'+2); 'H-NMR(DMSO-ds, 8): 11.92(s, 1H,
NH), 11.18(s, 1H, NH), 8.72(s, 1H, hydrazone CH),
8.51(s, 1H, Co-H), 7.98-7.40(m, 6H, aromatic).

8-Chloro-2-[(2-substituted methylidene)hydrazino-
carbonyl}-4H-1,3,4-oxadiazino[5,6-blquinoxaline(15)
FAEel Y. SRd47i7h #3100 mL &
A 3FE 13(1 g, 3.6 mmol)} furfural(0.52 g,
54 mmol), 18]7 NNT|Wd¥Zolv|= 30mLE
YA 71E FRelA 147 fRAZC 4l
AAAZ o AE AR S ZjtedAste] oAk 2
WAl 8-chloro-2-[(2-furylmethylidene)hydrazino-
carbonyl]-4H-1,3,4-oxadiazino[5,6-b]quinoxaline(15a)
0.90 g5 10%)5 L2, mpe= 276~277°Ceirt.

IR(KBr, cm '): 3210, 1686; ms(m/z): 356(M"),
358(M'+2); 'H-NMR(DMSO-ds, 8): 11.85(s, 1H,
NH), 11.15(brs, 1H, NH), 8.40(s, 1H, hydrazone CH),
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7.86(d, 1H, furan Cs-H), 7.51(s, 1H, Cy-H), 7.42(s,
2H, C¢-H and C+-H), 6.93(d, 1H, furan C;-H), 6.64
(dd, 1H, furan C,-H).

8-Chloro-2-[(2-thienylmethylidene)hydrazino-
carbonyl]-4H-1,3,4-oxadiazino[5,6-b]quinoxaline(15b)
1.08 g(75-8 81%)E A2, mp= 258-259°Cir).

IR(KBr, cmfl): 3200, 1696; ms(m/z): 372(M"),
374(M*+2); 'H-NMR(DMSO-ds, 8): 11.84(s, 1H,
NH), 11.15(s, 1H, NH), 8.70(s, 1H, hydrazone CH),
7.70(d, 1H, thiophene Cs-H), 7.51(s, 1H, Co-H), 7.48-
7.32(m, 3H, aromatic and thiophene C;-H), 7.15(dd,
1H, thiophene C,;-H).

ot 3 DE

Sastry 52 2,3-dichloroquinoxaline(5)3} acyl hy-
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phoryl chloride®} Whg-A)7 HAY e)shakgo |
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Scheme 1.

62 Cyalkyl ¥ C,-phenyl analogue 24 C,-2AlE
F-E-9 FEAE A7 AR 7] Wil C-F-F
& S =387 DA Crester 71Z 712l 4H-1,34-
oxadiazino[5,6-b]quinoxaline-2-carboxylate %A
(12)¢] A& Al =8t cH(Scheme 1).

B of ol A §A%F 4H-1,3,4-0xadiazino[5,6-b]qui-
noxaline =452 ¥A A2+ o}&a) 2o} =, 2,
6-dichloroquinoxaline(9)y& & EH 2 dlo] o)7L
m-chloroperbenzoic acid(MCPBA)Z AFS}HI-S-A|A 2,
6-dichloroquinoxaline 4-oxide(10Y2 &4 &F v} 12
hydrazine hydrate®} ¥F-2-X]7 6-chloro-2-hydrazino-
quinoxaline 4-oxide(11)Z- §}4 5153 th(Scheme 1).°

3}3HE 112 ethyl chloroglyoxylate2} B}-8-X]7]1]
Z7HA Ast BE A ethyl 8-chloro-4H-1,3,4-oxa-
diazino[5,6-b]quinoxaline-2-carboxylate(12)7} 34 %)
ArH(Scheme 2).

5188 12 IR 23 EH o] 1742 em 'ol|A] o}
ehd slzRdr|e] A5A1%F Fruel 'HNMR &
HAe i 4.26 ppmhL 1.27 ppmef|A] ZpZh e
SNE71S) pA Solz B MS 2 ERT o2 5
Q1stedr). 33ME 12% hydrazine hydrate ® hydra-
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EHE

oxadiazino[5,6-b]quinoxaline(13)2- §HAdslaicth. 543t
132 R 2% =7 ow 3374cm '9} 3307 cm o]
A el ofulies]e) A1%AE Fr et 'HNMR
2 MS 2 EYFoL z}o&a}w.

%717} chgoll wet A2t RAol Aol F o
ehd o2 sdiste] shghE 138 )3 Wl =gtd)|3]
=F R ez E 7l dllF =Fe) wbeAlA
Rokeh. 3H3hE 133 AAFoR E xR %)%
o W =dd$| =f &, Wlzdd3l e, m]Eag=
48] =, p-tolualdehyde, p-anisaldehyde % p-Z-2
ZH 2G| =5E NNTHEZEolr = Lrfs)
|4 ¥-§-A]#A hydrazoneF4! 8-chloro-2-(benzylidene-
hydrazinocarbonyl)-4H-1,3,4-oxadiazino[5,6-b]quinoxal-
ine(14a), 8-chloro-2-(m-nitrobenzylidenehydrazino-
carbonyl)-4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14b),
8-chloro-2-(p-methylbenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14c), 8-chloro-2-
(p-methoxybenzylidenehydrazinocarbonyl)-4H-1,3,4-0x-
adiazino[5,6-b]quinoxaline(14d) = 8-chloro-2-(p-chloro-
benzylidenehydrazinocarbonyl)-4#-1,3,4-oxadiazino[5,6-
blquinoxaline(14eys- 27} 344 3193 2.1 (Scheme 3), ©]
52 'H-NMR 23 22 d))A] 8.72-8.48 ppmoll4] L}e}
} hydrazone CH ¥4 A} 3o =
2 ghelaedct.

2|3 3-8 139 furfural % 2-thiophenecarbal-
dehyde53 22 sdlzve)E 7Hdl A3 =fs
NNl ESol)E golalold] WA 8-
chloro-2-[(2-furylmethylidene)hydrazinocarbonyl]-4H-
1,3,4-oxadiazino[5,6-b]quinoxaline(15a) = 8-chloro-
2-[(2-thienylmethylidene)hydrazinocarbonyl]-4H-1,3,4-
oxadiazino[5,6-b]quinoxaline(15b)3} 72
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A) 28 4H-1,3,4-Oxadiazino[5,6-b]quinoxaline §-5 ] E2] &4 453

S W FRAER 49818 0w (Scheme 3),
15 'HNMR ~A#EZo)4 840 ppm3} 8.70
ppmoll4] Z}zh vlebd hydrazone CH FAI R} @lo] =1
2 MS 2~ EHT 07 galsledr}.

o]ate] Azte} Zho] Cp- ol X%l AN 22 4H-
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olstr 2 Aejdto] gl = o e FA )
83514 o188 Aoz 7€} w3 o] 5] A
B34 g4l g AT AL 2 ePste] Ak
HA A o) & 3H3hEo digh Axsighg sl 7}
A e dgEefo} & Ao}
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