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£ 9k 6-Chloro-2-hydrazinoquinoxaline 4-oxide(11)2} ethyl chloroglyoxylate S 824 Exph)] 1e]shal
<ol 2] ethyl 8-chloro-4H-1,3,4-oxadiazino[5,6-b]quinoxaline-2-carboxylate(12)2 A 3bsick. 3PS 125
hydrazine hydrate®} ¥F3-A1A C-hydrazinocarbonyl $-2 3 13¢] A=)t o] 718 X3 w23 =s
% e Zebd Uul3 =79} whg-A1A 8-chloro-2-(substituted benzylidenehydrazinocarbonyl)-4H- 1,3 4-oxadiaz-
ino[3,6-b]quinoxaline(14) ¥ B-chloro-2-[(2-substituted methylidene)hydrazinocarbonyl)-4H-1,3,4-oxadiazino[3,
6-b)quinoxaline F(15y3 72} g}A] 8l ).

ABSTRACT. The reaction of 6-chloro-2-hydrazinoquinoxaline 4-oxide (1) with ethyl chlaroglyoxylate 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-1,3,4-0xadiazino[5,6-b]quinoxalines(14) or 8-chloro-2-[(2-substituted methylidene)-
hydrazinocarbonyl]-4#-1,3,4-oxadiazino{5,6-b]quinoxalines(15), respectively.
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4H-1,3.4-Oxadiazine(1) = A2} quinoxaline(2) &
ZASE T 2L 712 F2E A2 el

(Chart 1).
0.
SEN®

N/
H
1 2
Chart 1

Aot 2L deEZae] 35552 2273 Bo)
s der, o FA L 7iR] 7o)
b Bous|e gle}!

SﬂEﬂi_T’_lﬂ 5E FollA Ak dAe 23w 335l

E2) quinoxaline #ZAEL A Vel

o] 7| ol AFHeg AT gled, o]
< A, A2, gdrtsid 2 ddade] Aot
ey ‘3’lt]-2 & AT E Qg s g
N2E el 2re 3gEe] Aol B A8 3|
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4-oxadiazino[5,6-b]quinoxaline(d4b)e §rAIsleion}
(Chart 2)° 87 29egle Husg=|z JYT
3z} s B o 532 A3

metr] 2 AdTelde ol Bwgh ¥l i 1H-
pyrazolo[3,4-b]quinoxaline(flavazole) -f-=4|2] 7%
acyl hydrazide S-%-o| sFa & Z=}AA D" g
E 49 C-Me ¥ Cp-CFy7] tAlol| Crester”| €
231479 o7 71| 4H-1,3,4-oxadiazino[5,6-b)qui-
noxaline =42 o] 75 & A= AztE o]
quinoxatine 1.2]%) 4H-1,3d-oxadiazine 372)7} A&t
= A 23 4H-1.34-oxadiazino[5,6-b]quinoxaline ¥
A2 YAk
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g A8l EFslden BAL 31K il
IR 2% E3]2 Mattson Polaris FT-IR ¥34| & A}
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2,6-Dichloroguinoxaline(9), 2,6-Dichloroquinoxa-
line-4-oxide(10) %! 6-Chloro-2-hydrazinoquinoxal-
ine-d-oxide(11)2} B4, o]v] M=) 9l by
2 Pshgeh 0

Ethyl 8-Chloro-4H-1,3,4-0xadiazino(5,6-b)quino-
xaline-2-carboxylate(12)2] &Al, =4 AAE @&
250 mL Set2=o SgHE 11(10 g, 47.5 mmol)x}
F223F 130mL ¥ Fd 20mLE ¥32 0~5
°CE #X|3124] ethyl chloroglyoxylate(19.5 g, 142.5

mmolyg 434 A8 the 2087 © W7
o FYAIIE FRAA BRI 24T BF
A7 SRS LA $AAA A4Y AYE
Aeisteln ARes sl o1 24 29

B 12 1034 (358 74%)e 9900, mpe 235-
236°C4.

IR(KBr, cm™'): 3200, 1742, 1466, 1331; ms(m/2):
202(M*), 294(M*+2); '"H-NMR(DMSO-d¢, 8): 11.17
(s, 1H, NH), 7.50(d, 1H, Co-H), 7.42(s, 2H, Ce-H
and Cs-H), 4.26(q, 2H, CH>), 1.27(t, 3H, CH,).

8-Chloro-2-hydrazinocarbonyl-4H-1,3,4-oxadiaz-
ino[5,6-b]quinoxaline(13)2] &4. BFAZ»)7} &
2=l 500 mL Fe} A4 33HE 1205 g, 17 mmol)e}
hydrazine hydrate(2.65 g, 53 mmol), 12| o8&
200mL W S2EZE 100mLE ¥ 554
227t BRA ek Slg Aoz WAZ] F A
A AAE Fdodstn otz Ayt B&
A A7l #B3HE 13 3.6 g(-5F 76%)e 292,
mpe- 259-260 °Csicl.

IR(KBr, cm ™ Y): 3374, 3307, 1677, 1597; ms(m/z):
278(M"), 280(M*+2); 'H-NMR(DMSO-ds, 8): 9.78
(br, 2H, 2 NH), 7.48(s, 1H, Co-H), 7.40(s, 2H, Ce-H
and Cy-H), 4.58(or, 2H, NHy).

8-Chloro-2-(substituted  benzylidenehydrazinocar-
bonyl)-4H-1,3,4-0xadiazino(5,6-blquinoxaline(14) 7
ZHES Y. #FEA77F 223 100 ml Ee)
236l HFE 13(1g 3.6 mmallF WERLUYI| =
(0.57 g, 5.4 mmol), 22} 32 NN-t]n|&d £ Zo}v|= 30
mLE Y3 7|5 FeellA 1A FFAD. $90F
S AAA obg A AE A &
24 7AZq] 8-chloro-2-(benzylidenehydrazinocarbonyl)
4H-1,3 ,4-oxadiazino5,6-b]quinoxaline(14a) 0.67 g(+=5-
E 51%)ye Y920, mp= 285-286 °Cr).

IR(KBr, cm™"): 3199, 1683; ms(m/z): 366(M"),
368(M'+2); 'H-NMR(DMSO-d;, 8): 11.85(s, 1H,
NH), 11.15¢(brs, 1H, NH), 8.53(s, 'H, hydrazone CH),
7.90-7.60m, 3H, aromatic), 7.60-7.35(m, S5H, aro-
matic),

a2z, 33F 138 m-nitrabenzaldehyde, p-tolual-
dehyde, p-anisaldehyde ¥ p-chlorobenzaldehyde <} 7+
7y 9k A3 T YR 1429 759 & G|
2 3l o, 4 g o]o F3lof #algivt.
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8-Chloro-2-(m-nitrobenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino[5,6-b]quinoxaline(14b) 0.41 g(=
SE 28%)% 292, mpx= 290-291 °C o).

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 4-0xadiazino[5,6-b]quinoxaline(14¢) 0.57 g(+=
F %) AL, mpe 283-284 °Cir}.

IR(KBr, cm™'): 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%y Yo, mpe 196 °Cldec. )it}

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, Cs-H),
7.90-6.92(m, 6H, aromatic), 3.83(s, 3H, OCH,).

8-Chloro-2-(p-chlorobenzylidenehydrazinocarbonyl)-
4H-1,3,4-oxadiazino{S5,6-b]quinoxaline(14e) 0.61 g{=~
55 2%y 93129, mpe 286-287°Cict.

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, Cs-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)
FxA®me BY. #Fd4717F 228 100mL F
gtazol 33HE 13(1 g, 3.6 mmol)y?} furfural(0.52 g,
54 mmol), 22|37 NNTIWEZEor|e 30 mLE
WA 71§ SRl 1A $FA A S0l ST
AAAIR oS WA AAE At nslo] g 72
Y7422l 8-chloro-2-[(2-furylmethylidene)hydrazino-
carbonyl]-4H-1,3,4-0xadiazino[5,6-b]quinoxaline(15a)
0.90 g(+5F 70%)3 dsl.20, mp= 276-277°CQc}.

IR(KBr, cm™"): 3210, 1686; ms(m/z): 356(M"),
358(M*+2); 'H-NMR(DMSO-ds, 8): 11.85(s, LH,
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, Cg-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)
LO8 g(+5-8 81%)8 B %.27, mpes 258-259°C3lch.

IR(XBr, cm']): 3200, 1696; ms(m/z): 372(M"),
374(M*+2); 'H-NMR(DMSO-ds, &) 11.84(s, IH,
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,4-H).

g A g

L=3g¢]

Sastry 52  2,3-dichloroquinoxaline(5)2} acyl hy-
drazideg HFEAIA  4H-1.3,4-oxadiazino[$,6-b]qui-
noxaline $Z#(6)5-& 3R I =
QAo 6-chioro-2-(1-methylhydrazino)quinoxal-
ine 4-oxide(7}E- acetic anhydride €-2 trifluoroacetic
anhydride 2. PSR A]A  2.(2-acetyl-1-methylhy-
drazino)-6~chloroquinoxaline 4-oxide(8a) 3 6-chloro-2-
(1-methyl-2-trifluaroacetylhydrazino)quinoxaline  4-
oxide(8b)Z §HAdstsict. ez #H3E 8§ phos-
phoryl chlorideo} BFg-A17 Exhf 1e]3jyk-gof of
&l 8-chloro-4H-1,3,4-oxadiazino[5,6-b]quinoxaline 5 &
A4S A% v QK Charts 2, 3).
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in CHCl;
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Scheme 1.

62 Cyalkyl 3 Cp-phenyl analogue 24 Ca-RALE
FEo FEAE G577 A7) W E O
S FxAH3E7] GA Coester 715 712 4H-1,3.4-
oxadiazino[5,6-b]quinoxaline-2-carboxylate % 4|
(12)%] 3H4-g A =819 ch(Scheme 1).

£ AFoll A A7} 4H-L.3,4-0xadiazino[5,6-b]qui-
noxaline FEAE2] A AR the3) 2o}, = 2,
6-dichloroquinoxaline(9ys- US4 2 3led o]7 S
m-chloroperbenzoic acid(MCPBA)E. AF3}uFSA1#A 2,
6-dichloroquinoxaline 4-oxide(10y2- &AJ%t o} 'h°
hydrazine hydrate2} ¥1-2-A1# 6-chloro-2-hydrazino-
quinoxaline 4-oxide(11y& 3+43 3193 ch(Scheme 1)."*

3138 118 ethyl chloroglyoxylate2} ¥H8-A] 7|1
F7k4d] A2} BE 713 ethyl 8-chloro-4H-1.3,4-0xa-
diazino[5,6-b]quinoxaline-2-carboxylate(12)7} A1 =]
Atk Scheme 2).
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HEY A 4.26 ppm2t 1.27 ppmell4] 22 vebd
dg7le] A o)z W MS 2MERT o2 B
g1&tdc). BlglE 125 hydrazine hydrate® hydra-
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oxadiazino[5,6-b]quinoxaline(L3)-2 %tAd3feic). 3%
£ 132 IR 24 =Y 3374 cm "9} 3307 cm ol
A vehd otuxv)e) A1420E Fael 'H-NMR
HMS ¥ EHS O salsieln)

28717} ch ol whel AEshy YA AelE
R 702 Z|tidte] U E 13E A& W= F]
EF R HdlExedE 7k dulE R} wheA A
Rokeh H3E 139 HAFA 9 Az 23
o W2SHF =R F, W 2ddF] s, m|E292
Gd|& =, p-tolualdehyde, p-anisaldehyde % p-22
2 =GH3 =5-§ NNClgZEolr[= Lofs)
oAlA4] RES-41A hydrazoneF<l 8-chloro-2-(benzylidene-
hydrazinocarbonyl)}-4#-1.3,4-0xadiazino[ 5,6-b]quinoxal-
ine(14a), 8-chloro-2-(m-nitrobenzylidenehydrazino-
carbonyl)-4H-1,3,4-0xadiazino[5,6-b]quinoxaline(14b),
8-chloro-2-(p-methylbenzylidenehydrazinocarbonyl)-
4H-1,3 4-oxadiazino{5,6-b]quinoxaline(14¢), 8-chloro-2-
(p-methoxybenzylidenehydrazinocarbonyl)-4H-1,3,4-0x-
adiazino[5,6-b]quinoxaline(14d) = 8-~chloro-2-(p-chlaro-
benzylidenehydrazinocarbonyl}-4H-1,3.4-oxadiazino[5,6-
blquinoxaline(k4e}yS- 7H7} §HA3 81e] o v (Scheme 3), ©]
E-& 'H-NMR A# E&d|A] 8.72-848 ppmoll4] v}e}
<t hydrazone CH o}A 7} mlol2 &) MS AW EZE 0
2 #qlasich

Zie) 2 33HE 135} furfural 2 2-thiophenecarbal-
dehyde 23} 2 del2yel® sl Qs =RE
NNl 2Eolv|e LofdtollA] wREA1A 8-
chloro-2-[(2-furylmethylidene)hydrazinocarbonyl]-44-
1,3,4-oxadiazino[5,6-b)quinoxaline(15a) 3 8-chloro-
2-((2-thienylmethylidene)hydrazinocarbonyl]-4H-1,3,4-

oxadiazino[5,6-b]quinoxaline(15b)} 72  heteroaryl

CHO

i © i \/@
Cl
\@NIO\IHLN,NH; I ﬁ)ktlrn . d
N7 'I‘/N H T H
H

13
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N
CI\@:NIOIN N,N\ X
N’ I;I/
H 1 x
a o]
b s
Scheme 3
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H23 4H-134-Oxadiazino[$,6-b]quinoxaline =52} A

&5 W fRAEE 344351 2 (Scheme 3).
o]5-2 'H-NMR 23 E3o)A 840 ppm3} 8.70
ppmel) 4] ZHzh vehgt hydrazone CH 93432} mo] 2
Y MS ~HEYT o2 galdleirt

olxke] A=e} 7ho] Co-i-Fofl X35l B2 4H-
1.3,4-oxadiazino[5,6-b]quinoxaline H-=4E-S A
staedl, G- 8 oord g Re] W) &
ol 2 Aejdie] e = ol E B9 Al
88 o] 88 AeF 7|dEr) gk o] 5 A
3 FAlo g At Al A siste] Aoy
JAA A o5 HYEd Y3t A=sgE2 49 7}
A FTE dFEelo & ek
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