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2 9. Benzofuroxan} ethyl acetoacetatesS WH3-A]7 2-ethoxycarbonyl-3-methylquinoxaline 1,4-dioxide (8)%
A3}, o] 71 S hydrazine hydrate B3 selenium dioxide®} ¥H-5-A]A 2-hydrazinocarbonyl-3-methylquinoxaline
1,4-dioxide (9) T 2-ethoxycarbonyl-3-formylquinoxaline 1,4-dioxide (10)Z A sldch. 33HE 95 alkanoyl
chloridef, benzoyl chloridesF, heteroacyl chloride % benzenesulfonyl chloridef <} HFH$-A]7  3-methyl-2-
(substituted hydrazinocarbonyl)quinoxaline 1,4-dioxidef (11-14)5 335} F-ME 95 sodium nitrite®} HH--A]
7] 2-azidocarbonyl- 3-methylquinoxaline 1,4-dioxide (155 433 tha, o7 S HSALA T Lollsloll A 354
7 Curtius A2]$7 493l 2]3F N-(3-methyl-1,4-dioxoquinoxalin-2-yl)-alkyl carbamate¥ (16)Y5 34d3lgie}. 22|22
F_IE 155 %] obdR o} HRS-A1A 2-(3-substituted phenylureido)-3-methylquinoxaline 1,4-dioxideT+ (175 ¥4
slodct. gk 318HE- 102 benzoic hydrazide == X|3} oPd3 F-2} WHS-A]A quinoxaline 1,4-dioxidef (18, 19)%
72t ggalsiet TelT PR SIS U A2 A bk

FH0l: FASAR 145 B4, Curtius A0S, A2, A

ABSTRACT. 2-Ethoxycarbonyl-3-methylquinoxaline 1,4-dioxide (8) was synthesized from benzofuroxan and ethyl
acetoacetate. The reaction of compound 8 with hydrazine hydrate or selenium dioxide gave 2-hydrazinocarbonyl-3-meth-
ylquinoxaline 1,4-dioxide (9) or 2-ethoxycarbonyl-3-formylquinoxaline 1,4-dioxide (10), respectively. The reaction of
compound 9 with alkanoyl chlorides, benzoyl chlorides, heteroacyl chlorides, and benzenesulfonyl chlorides afforded 3-
methyl-2-(substituted hydrazinocarbonyl)quinoxaline 1,4-dioxides (11-14), respectively. The reaction of compound 9
with sodium azide gave 2-azidocarbonyl-3-methylquinoxaline 1,4-dioxide (15), and then its refluxing in dioxane/alcohols
resulted in the Curtius rearrangement to give N-(3-methyl-1,4-dioxoquinoxalin-2-yl)-alkyl carbamates (16). The reaction
of compound 15 with substituted anilines afforded 2-(3-substituted phenylureido)-3-methylquinoxaline 1,4-dioxides (17).
The reaction of compound 10 with benzoic hydrazide or substituted anilines provided quinoxaline 1,4-di-oxides (18, 19),
respectively. The herbicidal and fungicidal activities of the synthesized compounds were investigated.

Keywords: Quinoxaline 1,4-Dioxides, Curtius Rearrangement, Herbicidal Activity, Fungicidal Activity
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Chart 1.

243 5 7-chloro-3-substituted phenylamino-2-quinoxalinecarbonitrile
1,4-di-N-oxide5+ (4), 6,7-dichloro-2-ethoxycarbonyl-3-
methylquinoxaline 1,4-di-N-oxide (5y= 3234 % 1
2]3l 2-cyano-3-piperazinylquinoxalinef (6y= 3HAd*
o] ool &eiA] Qlv quinoxaline o]F EHHE]
ATl AFEHChart 1).

E ATelMe S 2 A= selzae] 3
F=2] Al A3t A7 31K 5 quinoxaline =&
o] 9o} Ze- o] 7A] fol] AMSE|TL QlrheE AR
)-8 Zk37 benzofuroxan (7)S ethyl acetoacetate2} HHe-
A]A 2-ethoxycarbonyl-3-methylquinoxaline 1,4-dioxide (8)
= A8 o2, ©]7S hydrazine hydrate == selenium
dioxide®} WF-A1A 2-hydrazinocarbonyl-3-methylquinoxaline
l4-dioxide (9) % 2-ethoxycarbonyl-3-formylquinoxaline
L4-dioxide (10)2- A38lsdch T2 3jHE 9 === 10
< of2] 7] Al ekE whEAIA AlEAd o] 7= A
2§ quinoxaline F=AE-S skl o, At 313t

2o djah Alxe AR s AR,
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AM-319 T} 12] 37 benzofuroxans §HA3 8] ARS8l
Lo M gl EPES T2 ARSI A
Haake BuchlerAl®] G2t x4 SAAAE AHg-s}
o A3 om BAL- 344 kel IR A EHS
Mattson Genesis Il FT-IR ¥4 Z=AE AR8sle] o
22w 'H NMR 2~HEZH-2 Varian Gemini-200(200
MHz) 2537415 A8 3le] Aot 12]3 Mass 29
E-2 Shimadzu GC/MS QP-5000 £-337| S A3}
L=
slgtEe| &y
2-Ethoxycarbonyl-3-methylquinoxaline 1,4-Dioxide
®2 MM 7|7} EAE 250 mL Sk
benzofuroxan(10 g, 73.5 mmol), ethyl acetoacetate(16.3 g,
125.0 mmol), 28] EZ]o&o?] 100 mLE Y3 A
2ollA 397F IR v AR A S el
stal olekgE A AA sl =3 AA 33 8
(10.75 g, 59%)S LA} mp: 130-132°C (lit.,'* 132-
133°C); IR (KBr, cm™): 1736, 1519, 1331; 'H NMR
(CDCl;, d): 8.68-7.76 (m, 4H, aromatic H), 4.59 (q,
J=7.1 Hz, 2H, CH.), 2.60 (s, 3H, CH3), 1.48 (t, J=7.1
Hz, 3H, CH;); MS (m/z): 248 (M").
2-Hydrazinocarbonyl-3-methylquinoxaline 1,4-Dioxide
92l 4. 77 F34E 250 mL Eeka|
3}HE 8 (2 g, 8.06 mmol), hydrazine hydrate (4 g, 80.6
mmol), 18] 1 oekE 60 mLE I EF5EIA 44]
7F AR WS Al E YA F AN
2L Ao NN EF o] = kg2
AR ste] 2w A<l FREE 9 (1.66 g, 88%)E5 &
25t mp: 216-218°C; IR (KBr, cm™): 3342, 3325,
3275, 1669, 1481, 1325; '"H NMR (DMSO-ds, 8): 9.96
(s, 1H, NH), 8.56-7.80 (m, 4H, aromatic H), 4.70 (s,
2H, NH>), 2.62 (s, 3H, CH;); MS (m/z): 234 (M").
2-Ethoxycarbonyl-3-formylquinoxaline 1,4-Dioxide
10)2] . 37327171 3= 100 mL Sk
3135 8 (1.0 g, 4.02 mmol)Z} selenium dioxide (0.54 g,
4.82 mmol)Z TLAF 30 mLdl| 591 F 7] EFElA]
4AI7E FAIASE WSS ARl E YR F
A" seleniums: Zgteipeix] wWE|al, oJ & LA
7 A7 vy AR A S Zste Felal ol ghEE Al
AR sl T3 AA< F3E 10 (0.88 g, 84%)= A
At mp: 172-174°C (lit.,”* 176 °C); IR (KBr, cm™):
1737, 1696, 1375, 1345; 'H NMR (DMSO-ds, 8): 10.35
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(s, 1H, CH=0), 8.65-7.95 (m, 4H, aromatic H), 4.46 (q,
J=7.1 Hz, 2H, CH,), 1.35 (t, J/=7.1 Hz, 3H, CH;); MS
(m/z) : 262 (M").
2~(Substituted hydrazinocarbonyl)-3-methylquinoxaline
14-DioxideT (11)2] B (EIE{Ql W), J4717}
2kl 100 mL Z=k23¢0] 3_ME 9 (1 g, 4.26 mmol),
hexanoyl chloride (0.58 g, 4.26 mmol)E EFE=2F 20
mLel| ¢l £ F)gd 10 mLE 7181l A2ollA] 184]
7 AR, o SN ASF 20 mLel Fha F
25M HCl 422 pH 122 9= oS S22F°
2 Z=3)19t). 4 E =R A8 S AE 7
stedzlat T ofjebez AJARF ] Hzhd AR 2-
(hexanoylhydrazinocarbonyl)-3-methylquinoxaline 1,4-
dioxide (11a) 0.4 g (29%)= A1t mp: 150-152°C;
IR (KBr, cm™): 3196, 1680, 1609, 1486, 1352; 'H NMR
(DMSO-ds, 8): 10.57 (s, 1H, NH), 10.05 (s, 1H, NH),
8.53-7.85 (m, 4H, aromatic H), 2.68 (s, 3H, CH;), 2.21
(t, /=7.0 Hz, 2H, CH.CH.CH,CH,CHj3), 1.58 (quintet,
J=7.0 Hz, 2H, CH,CH,CH,CH,CH3), 1.40-1.20 (m, 4H,
CH,CH,CH,CH-CH;), 0.88 (t, /~7.0 Hz, 3H, CH,CH,CH>-
CHCHs); MS (m/z): 332 (M").
2-(Heptanoylhydrazinocarbonyl)-3-methylquinoxaline 1,4-
Dioxide (11b). 324 HA | 4§ 14%; mp: 137-139°C;
IR (KBr, cm™): 3216, 1709, 1612, 1483, 1347; 'H NMR
(DMSO-ds, 8): 10.60 (s, 1H, NH), 10.07 (s, 1H, NH),
8.55-7.85 (m, 4H, aromatic H), 2.68 (s, 3H, CH;), 2.22
(t, /7.0 Hz, 2H, CH,CH,CH,CH,CH,CHj3), 1.68-1.16
(m, 8H, CH,CH,CH,CH,CH,CHj3), 0.89 (t, /=7.0 Hz, 3H,
CH,CH,CH.CH,CH,CH;); MS (m/z): 346 (M").
3-Methyl-2-|(substituted benzoyl)hydrazinocarbonyl]-
quinoxaline 1,4-DioxideR (12)9] &4. 313ME 115 &
A3 djo} S W o= A
3-Methyl-2-[(o-methylbenzoyl)hydrazinocarbonyl]-
A AA, a8 13%;
mp: 214-216°C; IR (KBr, cm™): 3185, 1677, 1609, 1473,
1346, 770; '"H NMR (DMSO-ds, 8): 10.80 (s, 1H, NH),
10.39 (s, 1H, NH), 8.55-7.26 (m, 8H, aromatic H), 2.74
(s, 3H, CHs), 2.45 (s, 3H, CH;); MS (m/z): 352 (M").
3-Methy1—2-[(m-methylbenzoyl)hydrazinocarbonyl]-
quinoxaline 1,4-Dioxide (12b). 324 AR} 4=8-: 15%;
mp: 104-106°C; IR (KBr, cm™): 3226, 1699, 1648,
1484, 1333, 906, 767, 687; 'H NMR (DMSO-ds, §):

quinoxaline 1,4-Dioxide (12a).
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10.81 (s, 1H, NH), 10.65 (s, 1H, NH), 8.56-7.35 (m, 8H,
aromatic H), 2.74 (s, 3H, CHs), 2.40 (s, 3H, CH;); MS
(m/z): 352 (M").
3-Methyl-2-[(p-methylbenzoyl)hydrazinocarbonyl]-
quinoxaline 1,4-Dioxide (12¢). 324 ZA | 48 20%;
198-200 °C; IR (KBr, cm™): 3217, 1688, 1643, 1485,
1326, 837; 'H NMR (DMSO-ds, 8): 10.77 (s, 1H, NH),
10.61 (s, 1H, NH), 8.50-7.28 (m, 8H, aromatic H), 2.73
(s, 3H, CHs), 2.39 (s, 3H, CH;); MS (m/z): 352 (M").
3-Methyl-2-[(p-methoxylbenzoyl)hydrazinocarbonyl]-
quinoxaline 1,4-Dioxide (12d). 93+ 53 2R 4%
32%; mp: 174-176°C; IR (KBr, cm '): 3214, 1697, 1641,
1606, 1487, 1330, 844; 'H NMR (DMSO-ds, 8): 10.77
(s, IH, NH), 10.57 (s, 1H, NH), 8.56-7.05 (m, 8H, aromatic
H), 3.85 (s, 3H, OCHjs), 2.74 (s, 3H, CH;); MS (m/z): 368
(M).
2-(Heteroacylhydrazinocarbonyl)-3-methylquinoxaline
1,4-DioxideT (13)2| B, 313HE 115 T o} &
dg v o= sl
2—(Furoy1hydrazinocarb0nyl)-3-methquuinoxaline
1,4-Dioxide (13a). =3t ZA, 48 13%; mp: 134-
136°C; IR (KBr, cm™): 3212, 1701, 1669, 1341; 'H
NMR (DMSO-ds, 8): 10.81 (s, 1H, NH), 10.63 (s, 1H,
NH), 8.56-7.86 (m, 5H, aromatic H and furan Cs-H),
7.30 (d, J=3.6 Hz, 1H, furan Cs;-H), 6.72 (dd, J=1.8,
3.6 Hz, 1H, furan C,-H), 2.71 (s, 3H, CH;); MS (m/z):
328 (M).
3-Methyl-2-(thenoylhydrazinocarbonyl)quinoxaline
14-Dioxide (13b). =24 2R =8~ 16%; mp: 132-134°C;
IR (KBr, cm '): 3206, 1691, 1344; 'H NMR (DMSO-
ds, 8): 10.87 (s, 1H, NH), 10.75 (s, 1H, NH), 8.56-7.86
(m, 6H, aromatic H and thiophene Cs-H and Cs-H), 7.24
(t, J=3.6 Hz, 1H, thiophene C,-H), 2.72 (s, 3H, CH3);
MS (m/z): 344 (M").
2-[(Substituted benzenesulfonyl)hydrazinocarbonyl]-
3-methylquinoxaline 1,4-Dioxide® (14)2] &H. 313}
= 115 AT doh U whg o= sl
2-[(Benzenesulfonyl)hydrazinocarbonyl]-3-methyl-
quinoxaline 1,4-Dioxide (14a). 32 AA, =8 13%;
mp: 223-225°C; IR (KBr, cm™): 3289, 1677, 1534,
1338, 763, 682; 'H NMR (DMSO-ds, 5): 10.88 (s, 1H,
NH), 10.33 (s, 1H, NH), 8.50-7.54 (m, 9H, aromatic H),
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2.40 (s, 3H, CHs); MS (m/2): 374 (M").
3-Methy1-2-[(p—toluenesulfonyl)hydrazinocarbonyl]-
quinoxaline 1,4-Dioxide (14b). 324 AA 48 18%;
mp; 120-122 °C; IR(KBr, cm™): 3216, 1711, 1613, 1484,
1349, 889; 'H NMR (DMSO-ds, §): 10.83 (s, 1H, NH),
10.24 (s, 1H, NH), 8.52-7.34 (m, 8H, aromatic H), 2.38
(s, 6H, 2CH3); MS (m/z): 388 (M").
2-Azidocarbonyl-3-methylquinoxaline 1,4-Dioxide
(15)2] &d. AHAAE ¥ 250 mL v]o]A el 33t
£ 9 (1 g 2.13 mmol), E 20 mL, Z=] 3 o}H|EA} 30
mLE 937 0-5 °CollA] 2t 3FHA] E 10 mLel] sodium
nitrite (1.06 g, 7.67 mmol)E =<1 88-& 713k § ub
SEL A7 A AT A E A4S 7heteda)kelar
E, n3ALe 2 A3t 2h AA el F3E- 15 (0.64
g, 61%)= <4lch mp: 209-211°C; IR (KBr, cm™):
2152, 1680, 1340, 1206, 1135, 783; MS (m/z): 245 (M").
N-(3-Methyl-1,4-dioxoquinoxalin-2-yl}-alkyl Carbamate
7 (162 &Y (U Y). vt e
100 mL Eefk230 3{HE 15 (1.0 g, 4.06 mmol), ™|
S 5 mL, 223l T$AE 30 mLE ¥ 7S5
A A7 SRR AR A S Aistelgtslal o
SR AAA s e 214 AA< 3{HE N-(3-methyl-
1,4-dioxoquinoxalin-2-yl)-methyl carbamate (16a) 0.6 g
(59%)2 AT} mp: 239-241 °C; IR (KBr, cm™) : 3136,
1727, 1480, 1340; 'H NMR (DMSO-ds, 8): 10.30 (s,
1H, NH), 8.46-7.70 (m, 4H, aromatic H); 3.74 (s, 3H,
OCH;), 2.48 (s, 3H, CH;); MS (m/z): 249 (M").
N-(3-Methyl-1,4-dioxoquinoxalin-2-yl)-ethyl Carbamate
(16b). 3= AR 428 38%; mp: 234-236 °C; IR
(KBr, cm ): 3139, 1721, 1481, 1341; 'H NMR (DMSO-
ds, 8): 10.25 (s, 1H, NH), 8.46-7.70 (m, 4H, aromatic H),
4.17 (g, /=7.0 Hz, 2H, OCH,CH;), 2.47 (s, 3H, CHs), 1.26
(t, J=7.0 Hz, 3H, OCHCH;); MS (m/z): 263 (M").
N-(3-Methyl-1 4-diox0quin0xa]jn-2—yl)-n-pr0pyl Carbamate
(16c) 3 AR 4281 79%; mp: 179-181 °C; IR (KBr,
m™): 3130, 1725, 1485, 1340; 'H NMR (DMSO-ds, d):
10.28 (s, 1H, NH), 8.48-7.70 (m, 4H, aromatic H), 4.11
(t, J=7.0 Hz, 2H, OCH,CH.CHs), 2.49 (s, 3H, CHs), 1.67
(sextet, J=7.0 Hz, 2H, OCH,CH,CH3), 0.96 (t, J/=7.0 Hz,
3H, OCH,CH,CH;); MS (m/z): 277 (M").
N-(3-Methyl-1,4-dioxoquinoxalin-2-yl)-n-butyl Carbamate
(16d). B 2=, 48 78%; mp: 159-161 °C; IR (KBr,

cm™): 3128, 1722, 1485, 1341; 'H NMR (DMSO-ds, ):
10.25 (s, 1H, NH), 8.48-7.64 (m, 4H, aromatic H), 4.13
(t, /7.0 Hz, 2H, OCH.CH.CH.CH;), 2.47 (s, 3H, CH3),
1.62 (quintet, /=7.0 Hz, 2H, OCH,CH,CH,CHj3), 1.38
(sextet, /=7.0 Hz, 2H, OCH,CH.CH,CHj), 0.92 (t, /=7.0
Hz, 3H, OCH,CH,CH,CH3); MS (m/z): 291 (M").
2-(3-Substituted phenylureido)-3-methylquinoxaline
1,4-Dioxide (17)2] &4 (KUIQI &), st 2|7}
22 250 mL ST 33E 15 (1.0 g 4.08
mmol)¢} 4-fluoroaniline (0.68 g, 6.12 mmol)y& =-SAk
30 mLol| <l F 7|55l K7 SRAAH A
e IAE Fjted Aol ofghEE AjdAsle] 214
Z#J ¢l 2-(3-p-fluorophenylureido)-3-methylquinoxaline
1 4-dioxide (17a) 1.2 g (91%)& AT}t mp: 266-268 °C;
IR (KBr, cm™): 3267, 3248, 1684, 1352, 1253, 828; 'H
NMR (DMSO-ds, 9): 11.54 (s, 1H, NH), 9.52 (s, 1H,
NH), 8.45-7.10 (m, 8H, aromatic H), 2.61 (s, 3H, CHs);
MS (m/z): 328 (M").
2-(3-p-lodophenylureido)-3-methylquinoxaline 1,4-Dioxide
(17b). 3=z AR =8 39%; mp: 240-242 °C; IR
(KBr, em™): 3273, 1682, 1351, 1261, 807; 'H NMR
(DMSO-de, d): 11.58 (s, 1H, NH), 9.56 (s, 1H, NH), 8.50-
7.10 (m, 8H, aromatic H), 2.62 (s, 3H, CH;); MS (m/
z): 436 (M").
2-Ethoxycarbonyl-3-[(phenylcarbamoyl)iminomethyl]-
quinoxaline 1,4-Dioxide (18)2] &M, 37 217)7} 5=
25l 100 mL E=k2=00] 313HE 10 (1.0 g, 3.82 mmol)
3} benzoic hydrazide (0.62 g, 4.56 mmol), Z12] 3L of
BhE 30 mLE WL ERelA 32 shRAl uE
e Al E YA F At F pake
2 AR 3le] 3 FA <l 3RME 18 (044 g, 31%)S
Agde}. mp: 227-229°C; IR (KBr, em™): 3231, 1738, 1692,
1550, 1359, 1317, 776, 707; '"H NMR (DMSO-dg, 8): 12.50
(s, 1H, NH), 9.02 (s, 1H, hydrazone CH), 8.58-7.48 (m,
9H, aromatic H), 4.60 (q, J/=7.0 Hz, 2H, CH>), 1.32 (t,
J=17.0 Hz, 3H, CH;); MS (m/z): 380 (M").
2-Ethoxycarbonyl-3-(substituted phenyl)iminomethyl-
quinoxaline 1,4-dioxide’ (19)2] &4 (REIX{Ql HHY),
g3 77)7F 32 100 mL Seka3e)] B_HE 10
(1.0 g, 3.80 mmol)} o4& (0.42 g, 4.56 mmol)yZ ol
She 30 misl) 391 F BN 347 BFAZ.
20 A7) A7 S AR TAE NN

oo
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Qxgolu|Solehe R A @G ete] ek Al
2-ethoxycarbonyl-3-(phenyliminomethyl)quinoxaline
1,4-dioxide (19a) 0.6 g (47%)S L3I} mp: 216-218°C;
IR (KBr, cm™): 1738, 1368, 1344, 764, 6388; 'H NMR
(DMSO-ds, d): 9.14 (s, 1H, CH=N), 8.62-7.32 (m, 9H,
aromatic H), 4.45 (q, /=7.0 Hz, 2H, CH»), 1.31 (t, J=7.0
Hz, 3H, CH;); MS (m/2): 337 (M").
2-Ethoxycarbonyl-3-[(4-hydroxyphenyl)iminomethyl]-
quinoxaline 1,4-Dioxide (19b). =3 ZA, 48 79%;
mp: 238-240°C; IR (KBr, cm™): 1742, 1509, 1367, 1328,
836; '"H NMR (DMSO-ds, 8): 10.02 (s, 1H, OH), 9.12
(s, 1H, CH=N), 8.64-7.96 (m, 4H, aromatic H), 7.36 (d,
J=8.8 Hz, 2H, C,-H and Cs-H), 6.88 (d, /=8.8 Hz, 2H,
Cs-H and Cs-H), 4.45 (q, J/=7.0 Hz, 2H, CH>), 1.31 (4,
J=1.0 Hz,3H, CH;); MS (mv/z): 353 (M").
2-Ethoxycarbonyl-3-[(4-fluorophenyl)iminomethyl]-
quinoxaline 14-Dioxide (19¢). =24 AR T8 56%;
mp: 234-236°C; IR (KBr, cm™): 1736, 1503, 1371, 1345,
840; 'H NMR (DMSO-dg, 8): 9.14 (s, 1H, CH=N), 8.63-
7.26 (m, 8H, aromatic H), 4.45 (q, /=7.0 Hz, 2H, CH,),
1.30 (t, J=7.0 Hz, 3H, CH;); MS (m/z): 355 (M").
3-(4-Chlorophenyl)iminomethyl-2-ethoxycarbonyl-
quinoxaline 1,4-Dioxide (19d). =2H ZAA 8- 59%;
mp: 218-220 °C; IR (KBr, cm™): 1739, 1371, 1345, 832;
'H NMR (DMSO-ds, 8): 9.14 (s, 1H, CH=N), 8.62-8.00
(m, 4H, aromatic H), 7.57 (d, J=8.8 Hz, 2H, C;-H and
Cs-H), 7.41 (d, J/=8.8 Hz, 2H, C;-H and C¢-H), 4.45
(g9, J=7.0 Hz, 2H, CH,), 1.30 (t, /=7.0 Hz, 3H, CH3);
MS (m/z): 371 (M), 373 (M'+2).
2-Ethoxycarbonyl-3-[(4-iodophenyl)iminomethyl]-
quinoxaline 1,4-Dioxide (19e). =3 23] =8 61%;
mp: 194-196 °C; IR (KBr, cm™): 1739, 1365, 1344, 823;
'H NMR (DMSO-ds, 8): 9.14 (s, 1H, CH=N), 8.62-7.98
(m, 4H, aromatic H), 7.86 (d, J=8.6 Hz, 2H, C»-H and
Ce-H), 7.19 (d, J=8.6 Hz, 2H, C;-H and Cs-H), 4.44
(9, J/=7.2 Hz, 2H, CH,), 1.29 (t, /=7.2 Hz, 3H, CHs);
MS (m/z): 463 (M").

oo o

Benzofuroxan (7)2 o-nitroanilines X}o}gAAR}E
FOZ A 7| EA] = o-nitrophenylazideS G35l
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A|A A 4= 9let ! 28] 3T benzofuroxan- phenazine
%Eﬂﬂ-/] ?}H 16-18 benzimidazole %_‘Fj]].‘l] ?',f}H 1921 £

dioxide -n-EﬂH 4 5l "1*%%‘:}. 2 ?i:v“é"ﬂfﬂi
18] 7IX] quinoxaline -F-=AE A3 vl 9l o} !
benzofuroxan® 2] AR = elele}, TejA] B o
ol /‘1-‘1 benzofuroxansg EHE2 2 3] quinoxaline -
=AE )3} 41 benzofuroxans E&]o]|
Holnl —Q-UHKM]H ethyl acetoacetate®} WH5-A|A 33}
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