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Chart 1.

benzoxazine T 52 &AJEl o, dAIE) 3RME

So) )27} AL 2ANsk 7)) Batskia} g,

AloF & 717

E Aol AR5 A|2F F ethyl (ethoxymethylene)-
cyanoacetateS- Al £]3F 2E alkyl (ethoxymethylene)-
cyanoacetate = @3] ARS-8l9l.om 2 1 wle]
Aok 5555 AABA g a2 AMEllar &
"= EPea ARt} 53=3-> Haake BuchlerA}2]
HA g 521 SAAAE AMEle] SAselen] B
A2 311 9k} IR 2~F E3HL2 Mattson Genesis 11
FT-IR 3335415 AH8-38led ¢4912m, '"H NMR 29
EH-L Varian Gemini-200200 MHz) %34 & A3}
of g}, 12] 3L Mass 2~ ER]2 Shimadzu GC/MS
QP-5000 3715 AH8-8te] At

sierEel &d

3,4-Dihydro-2-methoxycarbonylmethyl-3-oxo-2H-1,4-
benzoxazine(3)2| &4, S-FI47]71 F-25l 500 mL
Z2}2=ol 2-aminophenol(10 g, 91.7 mmol), maleic
anhydride(9 g, 91.7 mmol), E2]el|&o}71(9.3 g, 91.7 mmol),
2] Wgkg 200 mLE 93 EFEIA SAIZE Sh
AlFe. g A A7 F 55S 718k 54
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74 AR O A AR S ARlel e} NN
EFoln] Selehe e AL 24 A AT
348 g, T5F 24%)y2 ATk mp: 158-160 °C; IR
(KBr, cm™): 1730, 1681, 1278; MS(m/z): 221(M"); 'H
NMR(DMSO-ds, 8): 10.76(s, 1H, NH), 7.05-6.80(m,
4H, aromatic H), 4.92(dd, J=5.0, 4.6 Hz, 1H, C,-H),
3.64(s, 3H, CH3), 3.03(dd, J=4.6, 16.8 Hz, 1H, CH, of
CH,), 2.90(dd, J=5.0, 16.8 Hz, 1H, CH, of CH.,).

2-Hydrazinocarbonylmethyl-3,4-dihydro-3-oxo-2H-1,4-
benzoxazine (4)2| EH. 7377|171 ¥z 250 mL &
gk~ 3¥ME 3 (4 g, 18.1 mmol), hydrazine hydrate
(9.05 g, 181 mmol), 78] ok 120 mLE Y3 &
FedolA] 37 ARAAT B Aoz 7

F Aol 43217 AR ok AR ARG

Apdiela ehes AdAsle] ek A 5
3HE 4 (2.64 g, 55 66%)y= AT} mp: 186-188 °C;
IR (KBr, cm™): 3320, 3295, 1676, 1648, 1225; MS (m/
z): 221 (M"); 'H NMR (DMSO-ds, 8): 10.71 (s, 1H,
NH), 9.10 (s, 1H, NH), 7.05-6.75 (m, 4H, aromatic H),
4.90 (dd, J=4.0, 8.2 Hz, 1H, C,-H), 4.26 (s, 2H, NH,),
2.78-2.53 (m, 2H, CHa).

5-Amino-1-[(3,4-dihydro-3-oxo0-2H-1,4-benzoxazin-
2-yl)acetyl]-1H-pyrazole-4-carbonitrile (5)2] M. 3}
4247171 F-2= 100 mL E=kaael 334 (1 g,
4.52 mmol), ethoxymethylenemalononitrile (1.10 g, 9.04
mmol), 22| of|ekE- 30 mLE ¥ EFHIA 34
ZF FFAIE WS WAl A S AR F
A AR Aol olskee ARl =
2 AAel IRIE 5 (025 g, 55 37%)= A%
mp: 205-207 °C; IR (KBr, cm™): 3421, 3304, 3236,
2228, 1722, 1675, 1258; MS (m/z): 297 (M"); 'H NMR
(DMSO-ds, 8): 10.81 (s, 1H, NH), 8.00 (s, 2H, NH>),
7.90 (s, 1H, pyrazole Cs-H), 7.02-6.84 (m, 4H, aromatic
H), 5.07 (dd, /=4.6, 6.5 Hz, 1H, C,-H), 3.73-3.57 (m,
2H, CHCO).

Alkyl S-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-benzoxazin-
2-yhacetyl]-1H-pyrazole-4-carboxylate® (6)2| &
(EEQl 2. 377 7F -2 100 mL E2k
el FRHE 4 (1 g, 4.52 mmol), alkyl (ethoxymethylene)-
cyanoacetate (6.78 mmol, 1.5-fold molar amount), Z&]
I oflgkE 30 mLE ¥ S5l 37 3FAIR
o}, uhe RS Aleom Yrtazl T AAE THS 7

ol

ol 3 o ol
At

Methyl 5-Amino-1-[(3 A-dihydro-3-oxo-2H-1 4-benzoxazin- 2-
ylacetyl]-1 H-pyrazole-4-carboxylate (6a). A3F =3tA 2
2, 0.82 g (P55 55%), mp: 209-211 °C; IR (KBr, cmi
"): 3467, 3357, 3200, 1730, 1693, 1288; MS (m/z): 330
(M"); '"H NMR (DMSO-ds, 8): 10.81 (s, 1H, NH), 7.82
(s, 1H, pyrazole Cs-H), 7.44 (s, 2H, NH,), 7.05-6.80 (m,
4H, aromatic H), 5.09 (t, /=6.4 Hz, 1H, C>-H), 3.74 (s,
3H, CHj3), 3.68-3.32 (m, 2H, CH,CO).

Ethyl  5-Amino-1-[(3,4-dihydro-3-ox0-2H-14-benzoxazin-
-yl)acetyl]-1H—pyrazole-4-carboxylate (6b). ==t 4

, 0.64 g (5§ 41%), mp: 208-210 °C; IR (KBr, cm’

). 3459, 3334, 3198, 1724, 1698, 1678, 1288; MS (m/
7): 344 (M"); '"H NMR (DMSO-ds, 8): 10.82 (s, 1H,
NH), 7.80 (s, 1H, pyrazole Cs-H), 7.41 (brs, 2H, NH,),
7.05-6.80 (m, 4H, aromatic H), 5.10 (t, J/=5.7 Hz, 1H,
C>-H), 4.22 (q, J/=7.0 Hz, 2H, CH,), 3.82-3.50 (m, 2H,
CH,CO), 1.27 (t, /7.0 Hz, 3H, CH;).
5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-ben-
zoxazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate (6¢). -2}
A AR 0.51 g (F5E 63%), mp: 166-168 °C; IR (KBr,
cm™): 3451, 3331, 3199, 1724, 1680, 1252; MS (m/z):
358 (M"); 'H NMR (DMSO-ds, 8): 10.81 (s, 1H, NH),
7.81 (s, 1H, pyrazole Cs-H), 7.39 (brs, 2H, NH,), 7.02-
6.80 (m, 4H, aromatic H), 5.09 (t, /=6.2 Hz, 1H, C,-
H), 4.13 (t, /=6.6 Hz, 2H, CH,), 3.80-3.50 (m, 2H,
CH,CO), 1.67 (sextet, J/=6.6 Hz, 2H, CH,), 0.93 (t, /=6.6
Hz, 3H, CH;).

Isopropyl

2.2 A Hsle] 531 FES oA

n-Propyl

5-Amino-1-[(3,4-dihydro-3-ox0-2H-1,4-ben-
zoxazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate (6d). %1
gk A5 HA, 0.66 g GF5F 41%), mp: 160-162 °C; IR
(KBr, cm™): 3466, 3350, 3204, 1720, 1686, 1253; MS
(m/z): 358 (M"); 'H NMR (DMSO-ds, 8): 10.81 (brs,
1H, NH), 7.77 (s, 1H, pyrazole Cs;-H), 7.36 (brs, 2H,
NH,), 7.00-6.78 (m, 4H, aromatic H), 5.07 (t, /=6.0 Hz,
1H, C-H), 3.78-3.56 (m, 2H, CH,CO), 2.45-2.20 (m,
1H, CH), 1.27 (d, J/=6.6 Hz, 6H, 2CHa).

n-Butyl  5-Amino-1-[(3,4-dihydro-3-ox0-2H-1,4-benz-
oxazin-2-yl)acetyl]-1 H-pyrazole-4-carboxylate (6e). <&+
2 AR, 0.80 g (55 48%), mp; 190-192 °C;
IR (KBr, cm™): 3455, 3337, 3212, 1725, 1680, 1248;
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MS (m/z): 372 (M"); '"H NMR (DMSO-ds, §): 10.82 (s,
1H, NH), 7.80 (s, 1H, pyrazole Cs-H), 7.39 (brs, 2H,
NH,), 7.00-6.82 (m, 4H, aromatic H), 5.10 (dd, /=4.6, 6.4
Hz, 1H, C»-H), 4.18 (t, J/=7.0 Hz, 2H, CH,), 3.74-3.59
(m, 2H, CH>CO), 1.64 (quintet, /=7.0 Hz, 2H, CH>), 1.37
(sextet, /<7.0 Hz, 2H, CH,), 0.91 (t, /=7.0 Hz, 3H, CHj3).

2-Ethylhexyl 5-Amino-1-[(3,4-dihydro-3-oxo-2H-1,4-
benzoxazin-2-yl)-acetyl]-1 H-pyrazole-4-carboxylate  (6f).
A3k ==k FA] | 028 g G5E 14%), mp: 100-102 °C;
IR (KBr, cm™): 3452, 3343, 3197, 1723, 1685, 1285;
MS (m/z): 428 (M"); '"H NMR (DMSO-ds, 8): 10.81 (s,
1H, NH), 7.78 (s, 1H, pyrazole C;-H), 7.38 (brs, 2H,
NH>), 7.01-6.85 (m, 4H, aromatic H), 5.10 (dd, J=4.6,
6.4 Hz, 1H, C,-H), 4.10 (d, /~7.0 Hz, 2H, CH>), 3.75-3.58
(m, 2H, CH,CO), 1.72-1.18 (m, 9H, CH,CH(CH,);),
0.88 (t, /=7.0 Hz, 6H, 2CH;).

Zoy g

2-Aminophenol (2)& EF £ Fo|A maleic

2-ylacetic acid®] g2 olp] Hars]e] Ql=d ¥ £
Fol|4%= 2-aminophenolZ} maleic anhydrideZ- E2]ol|
donl Zufafell A vlghE follA ZHFAA 34
dihydro-2-methoxycarbonylmethyl-3-oxo0-2H-1,4-
benzoxazine (3y& 331K (Scheme 1). = 39| +
ZE IR 2 EFH]|A 1730, 1681 cm oA 22 e}
& k2 Rd7le] F4, 29 H NMR 259 E el
A 3.64 pprroll A ekt Wl 541719] e Al 3]
29 MS 2HER o= sklsisic,

3 38 vk 8Tl A 22 =g hydrazine
hydratee} B8-A17] 23} whg-o] A3 =] 3L el
1033F2] hydrazine hydrateS AF8-3}o] 2-hydrazino-
carbonylmethyl-3,4-dihydro-3-oxo0-2H-1,4-benzoxazine
4)& AT 228132 3}3E 45 ethoxymethyl-
enemalononitrile?} gk S-folA SFA|A EA
a12] 3Pkl ]3] 5-amino-1-[(3,4-dihydro-3-oxo-2H-
1,4-benzoxazin-2-yl)acetyl]-1H-pyrazole-4-carbonitrile
)= A3 &, 38EE 471 ethoxymethylene-
malononitrileZ} ¥H-5-3}o] el g Exr} o] &= A
Z7 AZL AREI, A A W BRAATE I E

anhydride®} WHS-A1A 3 4-dihydro-3-ox0-2H-1,4-benzoxazin- L719] etA UAE FE5e] Expl aEEhks o s
O.__.OMe
AN
©:OH v ©: :E/ NHZNHZ H20
NH, in MeOH / EtsN in EtOH
2 3
H
He CN
0, NHNH2 EtO oN \\/1 lll
g4 | f
N 0 — EtOH
H
4 A
H\/\ H ]
N (\ o N‘)Nj\
L, f v SOGa
N0
H
B 5

Scheme 1.
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W BE AH HYE 1 AEE Aoz Ara
H(Scheme 1).

3R 5= IR 29 EFeA] 3421, 3304 cm'ol| A
Zpzh vfehd ol ier]e] Fp, 2228 em ol A bt
Alek=7]e] F4u] 223l 'H NMR 2 E=ellA] 8.00
ppel| A vehd o] e7]e] FAdat Fe]=, 7.90 ppmel]
A Yelbd pyrazole C;-H2| oFAd#} ¥]o]= &l MS 2]
Ed 5o Flalglt

o]Hel|= 38HE- 45 methyl, ethyl, n-propyl, isopropyl,
n-butyl ¥ 2-ethylhexyl 53 22 L427]5 714 alkyl
(ethoxymethylene)cyanoacetate -2} HH--A]17 Z7H C,
DE 7= EAM 2] 3kl 2J3) methyl 5-amino-
1-[(3,4-dihydro-3-ox0-2H-1,4-benzoxazin-2-yl)acetyl]-
1H-pyrazole-4-carboxylate (6a), ethyl S-amino-1-[(3,4-
dihydro-3-ox0-2H-1,4-benzoxazin-2-yl)acetyl]-1 H-pyrazole-
4-carboxylate (6b), n-propyl 5-amino-1-[(3,4-dihydro-3-oxo-
2H-1,4-benzoxazin-2-yl)acetyl]- 1 H-pyrazole-4-carboxylate
(6¢), isopropyl 5-amino-1-[(3,4-dihydro-3-oxo0-2H-1,4-
benzoxazin-2-yl)acetyl]-1H-pyrazole-4-carboxylate (6d),
n-butyl S-amino-1-[(3,4-dihydro-3-oxo0-2H-1,4-benzoxazin-
2-yl)acetyl]-1H-pyrazole-4-carboxylate (6€) 2! 2-ethylhexyl
5-amino-1-[(3,4-dihydro-3-ox0-2H-1,4-benzoxazin-2-yl)-
acetyl]-1H-pyrazole-4-carboxylate (6£)5 Z+2F &A1 s}g]
D]-(Scheme 2).

3E 6a-fo] TS IR 2H ER oA 3467-
3331 em oA el ol xe719] F4ru) 2} 1730-1678
cmel} 4] Vebd 7121 d7)9] F40, )3 'H NMR

2sH ERollA] 7.82-7.77 ppmell A e pyrazole C-H
o) A} 30|21, 7.447.36 ppmell Al Lhepet ofulcr]
o) A} F)ol = MS AHEY o slsls.

gHA3t benzoxazine+5 &3 (Echinochloa crus-galli),
el o) (Eleusine indica), SM|ZE(Alopecurus aegualis),
o] A H (Abutilon
indica) & 32 (Ipomoea spp.) 5 2 6/ 2 3
Zeol| vhal 2EHEC] ofoll ule} 500 gha = 250 g/ha
o] =R XE3le] PostCelFAE)elA in vivo
primary 22322 433t A3} 2| 25 & Jep= 3}
52 9loiot. 1832 343 benzoxazinei = ¥ =
gy (Pyricularia oryzae), =T eEH (Rhizoctonia
solani), Qo1 ABF3}o|¥ (Botrytis cinerea), EFFE. 4
W (Pyhophthora infestans), 3 =8 (Puccinia recondita)
2 W2 27VF (Erysiphe graminis) 53 22 671l 5+
2 A=Al A3 250 ppme] HLFEE 223t
o] in vivo primary 22325 33 A7} 3]HE 5,
6b-£i= ¥ =G el] &) WAI7} 33%, 17%, 50%, 30%,
33%, 50%2] S 7o, BREE 6at 2ol
ool dal 7%, 221 F_EE 6b, 6e= U
o a8l 20%, 20%2A] W A S Jehid
(Table 1).

o]Ake] A}l Zro] A E-E- benzoxazineF= A5
Aon, Tt shgHEEel vt 4B 2ol o
A7) Aoz A2 3 ARHS ARG, A
29¢ el RS 9T WA SehEe

° e vehigie,

avicennae), Z]"—H%(Aeschynomene
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Table 1. In vivo fungicidal activity (%) of the compounds
Plant Phthogens s RSB CGM TLB WLR BPM

Compounds

5 33 0 0 0 0 0

6a 0 0 7 0 0 0

6b 17 0 0 0 20 0

6¢c 50 0 0 0 0 0

6d 30 0 0 0 0 0

6e 33 0 0 0 20 0

6f 50 0 0 0 0 0

“RCB: Rice Blast, RSB: Rice Sheath Blight, CGM: Cucumber Gray Mold, TLB: Tomato Late Blight, WLR: Wheat Leaf Rust,
BPM: Barley Powdery Mildew

AN
-

%

—

2 Aol Az Aol W3 screening test

LG A1 %974 skl T4l 2)3) Sal
7ol Zhake] g =i,
ol g &8
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