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ABSTRACT. Efficient one-pot microwave-assisted synthesis of various benzo-[1,4]-oxazinones via Smiles rearrangement is
described. Treatment of 2-chloroacetamide, substituted 2-chlorophenols and cesium carbonate in MeO-PEG-OMe (2,000) as
solvent afforded the corresponding benzo-[1,4]-oxazinones and 1H-pyrido[2,3-b][1,4]-0xazin-2-(3H)-one as moderate yield.
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A: K5,CO3, CH;CN, reflux, 4 hr
A: K,CO3, MeO-PEG-OMe (2,000), MW (0.3 KW), 82 °C, 10 min

Scheme 1. Synthetic route for 2-(2-chloro-4-methyl-phenoxy)aceta-
mide (2a) via 2-chloro-4-methylphenol.

3 7tgR 2 A2 BRE 3781t (Scheme 1).

QukA o] 7} G HH o) Al =, acetonitrile &-1}j o] 2-chloro-
4-methylphenol (3a)2} 2-chloroacetamide (4), 7] K,CO;
& 93 AHaste] 4 A7 5o BRAAM HAE 205
dALH(A), vfo| AR o] HE o] g3t 7hE oA =
PEG dimethyl (2,000) ether (MeO-PEG-OMe)E &ulj 2 A}
£5}o] 2-chloro-4-methylphenol (3a)2} 2-chloroacetamide
4),97] K:COsS 91 2= 82°C, 8 03 KWE A A3}
AL, 10 & F8F HEEAIA A SRRbE 2a5 A UTHB). ol
nfolE o] H-g7|9] HFS-2E(82°C) =, At Q]
g HH o A acetonitriles AFE5to] TFAIF]= FHER
Aoz A¥-e 37| "&ol, PEG dimethyl (2,000) ether
(MeO-PEG-OMe)E &= AHE-3lS W e} A3 2==
Ae Apgshgon], durHel st ulo] 22
o|1% o] g Tl ATE Tuble 19 ehhl
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C: Cs,CO3, CHACN, reflux, 5 hr
D: Cs,CO5, MeO-PEG-OMe (2,000), MW (0.5 KW), 130 °C, 15 min
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Scheme 2. Synthetic route for 7-methyl-4H-benzo[1,4]oxazin-3-
one via 2-(2-chloro-4-methylphenoxy)acetamide.

2l 71} vhol Az o] Bt uhEg o) fatol,

83} A tH(Scheme 2).

AHEA Q] 7 o A=, DMF &l £oflA 3k
228} C:CO3E §2 th&oll, 5 Al 5 SRAlA A 3}
A= la (B2 OF Een, ufo]az o] HE o] &3t
7 H ¥ o] A=, MeO-PEG-OMeE &2 AL-&-35}o] 3}
L& 229} Cs:CO5 (KoCOs ARG Aol = a22]3} §hg &
o] Wou, vkgA|gto] 48AI7HE ¥ th5oll, 15 & &
SHEk 130°C, &9 0.5 KW) ¥ A A A ShetE 1a (3
£ D)E sttt nfoja = o] B ¥hg-7] o] ¥ %
=, A A SA S} np7ER 2 AR QL 7R o A
= ARE-3F DMFO] =42 W2 =2 A sto] vt
=2 5}o], Smiles AFe] g7 ol o8 AL tE HAHE
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Table 1. Comparison of O-alkylation result with base, solvent, reaction time and yield (%) between conventional heating reaction and micro-

wave heating reaction

Base Solvent Reaction Time Yield (%)
Conventional Heating KoCO; acetonitrile 4 hr 98.7%
Microwave Heating KoCO; MeO-PEG-OMe 10 min 98.3%

Table 2. Comparison of oxazinone ring cyclization result with base, solvent, reaction time and yield (%) between conventional heating reac-

tion and microwave heating reaction

Base Solvent Reaction Time Yield (%)
Conventional Heating Cs2CO; DMF Shr 48.7%
Microwave Heating Cs2CO; MeO-PEG-OMe 15 min 52%
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Scheme 3. Microwave-assisted one-pot synthesis of benzo—[l ,41-
oxazinone (1a).
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HIH-S 0]-83]0, one-pot THI WS- 2 benzo-[1,4]-oxazinone
2 A= AAS Y5 tH(Scheme 3). MeO-PEG-
OMe &1 <Z:0] 4], 2-chloro-4-methylphenol (3a)Q} 2-
chloroacetamide (4), &4 7]%= Cs:COsE AFE31Gom(2 %
130 °C, &2 0.5 KW, 20 min), K,COsE AF8-3}9S o
= O—alkylﬁ]— Agxg 2u} 011]J~ Lﬂg} /\gﬂ o] /\g/ﬂ
H A FUATE, C:COE H71 = AR BEg-ol A=, Bt
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Table 3. Microwave-assisted synthesis of various benzoxazinones
(1a-1g) from 2-chlorophenols (3a-3g) using Smiles rearran-
gement?
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*Microwave reaction time: 20-40 min

1% S
Cs,C0; H
~OH 0 MeO-PEG-OMe @Nfo
| Tl NJ\/CI R L~
N el 2 MW (0.5 KW) N~ O
5 4 130°C, 20 min 6

Scheme 4. Microwave-assisted one-pot synthesis of pyrido-
[1,4]-oxazinone (6).

chlorophenol 3}3HE-(3a-3h)2- ©]-8-5F HH-3-9]
3} 7t

ufo] A2 ¢ o] HE 0]-83} benzo-[1,4]-oxazinone ] one-
pot TA] HFHH-& 0]8-3}9] 2-chlorophenol 3+gH= o Al o,
2-chloro-3-pyridinol& A}-8-3}o] pyrido-[1,4]-oxazinone2
LA Bl= one-pot TAlS =35} %1 T} Benzo-[1,4]-oxazinone
9] 3+4 A9} ulx7l A 2 Smiles rearrangemento] 23
A AETE AS BT S dgov, B S8
benzo-[1,4]-oxazinone 2] one-pot TH/d o] A= 48.7%2] &
2 A AA|HL, pyrido-[1,4]-oxazinone 2] one-pot T4 of| A=
56%2] &= dojF Tt

AF= Table 3

S

¥ 7] 9= oven (100 °C)o)| Al 12A]7Hg9F A X A]
03, A sholl A Az2AZE G20 giAlA o] Elof| A W
AZAA AFE3FATE. Acetonitrile (CH3;CN)2 sodium/
benzophenone &2 HFolo] AME-514 3, DMF (N,N-
dimethylformamide)= MgSO42} 4 A molecular sieves®2 4=
2 AA ARESEATE 1 9] AoFES AAISHA] gL
A3}tk TLC (Thin layer chromatography)= MerckA}-2]
silica gel plate 60F*6Z 0]-£3}9) 11, column chromatography
£ silica gel2 MerckAl2] D-6100 silica gel 60 (70~230
mesh ASTM)& AF-&-3F43 T} 34 of] AF-&-3F Microwave HE
@R LFIEE7]7], 1.5 KW)] 42t
Zrt}: High frequency power supply: AC 220 V, 60 Hz, 3
KVA, Microwave Cavity: W420D400xH380, RF-Coupler:
WR-430L, %= control system: KMIC-TC1. '"H NMR-& CDCl;
£ Sl 2 A5F9 AL, Bruker®] AVANCE 400 MHzE AHE
2 51015190 0, 81514] o] ZHE TMS (itramethylslane) =
71&0 2 3o ppme =2 YEF 2ITh Spin multiplicities:= s
(singlet), d (doublet), t (triplet), q (quartet), m (multiplet)2]
71z2 AZostelon, gdE g Wi ACD/
Name [UPAC Z 2 132 A}8-3} %t}

NN

UHPHO| 71 FHH S 0| 2%t 2-(2-chloro-4-methyl-phenoxy)
acetamide (2a)2| &M
2-Chloro-4-methylphenol (3a) (0.5 g, 3.51 mmol, 1.0 eq)2} 2-
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chloroacetamide (4) (0.36 g, 3.86 mmol, 1.1 eq), K,COs
(0.53 g, 3.86 mmol, 1.1 eq)E CH;CN (50 mL) v} <of
0] W BN L 4 A 7HESE SRA T WA, ¥LS 0] 213
=2 TLCE SHelshgich. uhgo] FAH Fol, 4 3t
oAM -GS AL, uhg HFEo| FFHR(S0 mL)E
7}t o], ethyl acetate (50 mL)2 :&35}0] dojz &
3 ZRSE AT, T4 MgS0sR AR A,
o stoll A #7152 &l & Al AL, Eofdl SHtEs
HA 2ot 71 1 (H:EA=2:1, R=0.18)2 E&]5}o] &
3+ BAE 2a (0.76 g, 98.7%)2 L <lit}; 'H NMR (400
MHz, CDCl;) 2.29 (s, 3H), 4.51 (s, 2H), 5.72 (s, 2H), 6.82
(d, /=8.4 Hz,1H), 7.05 (d, J/=6.8 Hz, 1H), 7.26 (s, 1H).

7]
£t
2

Olo|2Z290|EE 0|28t 2-(2-chloro-4-methylphenoxy)
acetamide (2a2)2| &M

2-Chloro-4-methylphenol (3a) (0.5 g, 3.51 mmol, 1.0 eq)2} 2-
chloroacetamide (4) (0.36 g, 3.86 mmol, 1.1 eq), K,COs
(0.53 g, 3.86 mmol, 1.1 eq), MeO-PEG-OMe (5 g)& Y2
thofl, vpeja = glo] = ‘*37] Oﬂ FA(E 82°C, =9
0.3KW) (iEE HAASHE, 8L o2 A El)—a—]-oq

10 & 5ok WhgA7| WA, w0 APH=S TLCE o
015l it Wh-g-o] A% Fof, hexane (50 mL)S Yol &
71%& weEotaL, SRR AFT g5, 715 F

Z2A7]13L, Z}F Stoll Al & E Al A 5t
2 AGES AYaZ2utE 189 (HEA=2:1, R=0.18)
2 ZEsto] =7t A= 2b (075 g, 974%)5 ATh
'H NMR (400 MHz, CDCl;) 2.29 (s, 3H), 4.51 (s, 2H), 5.71
(s, 2H), 6.82 (d, J=8.4 Hz, 1H), 7.05 (d, J=8.4 Hz, 1H), 7.2
6(s, 1H).
QUHIXO| 71deH S 0|28t 7-methyl-2H-benzo[b] [1,4]
oxazin-3(4H)-one (1a)2] &M
2-(2-Chloro-4-methylphenoxy) acetamide (2a) (0.5 g, 2.50
mmol, 1.0 eq), Cs,CO5 (1.06 g, 3.25 mmol, 1.3 eq)E 232 DMF
(50 mL) §oH o] %521 g §AL 5 AR FFA
71WA, wrgo] WAAEE TLCR Shelshelrh. yhgol
FTAE Fol, St stoll A B E AlASEL, ¥ 2=
01] Z24(50 mL)E 7}3t t}h2-9], ethyl acetate (50 mL)Z2
Zzsle] ol §7152 FRGE AHSL, B4
MESO.2 A2 A 71th. 21k St §7129] % A
shal, fojl detES A¥ A =utEIHa(H:EA=2:1,
R=0.7)2 Ha|sto] &3 MAE 1a (028 g 49.1%)=
A ¢lth 'H NMR (400 MHz, CDCl;) 2.28 (s, 3H), 4.59 (s,
2H), 6.68 (d, J=1.6 Hz, 1H), 6.75 (d, J=1.6 Hz, 1H), 6.79 (s,
1H), 8.46 (bs, 1H).

|
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0jo|3 20| E& 0| &%} 7-methyl-2H-benzo[b][1,4] oxazin-
3(4H)-one(12)2| &+

2-(2-Chloro-4-methylphenoxy) acetamide (2a) (0.5 g, 2.50
mmol, 1.0 eq), Cs;CO; (1.06 g, 3.25 mmol, 1.3 eq), MeO-
PEG-OMe (5 g)S Y& t}29f, ufo] A 2 gjo] H Wk-2-7] 9|
(2= 130°C, &8 0.5 KW) (=& 4514, &8
= AEo 2 AR 15 & F HSAI7IHA, v
o] AYA=E TLCE U5kt Hhgo] F2H o
hexane (50 mL)E& o] 715 £estal, SHT2 Al
AR g, f715= MgSO 2 A=A 71AL, Ak
st A M E A ASH de AfiES AHARIED
2 I (H:EA=2:1, R=0.7)2 E&5to] &3 WAE la
(0.29 g, 50.9%)= < ¢ith; 'H NMR (400 MHz, CDCls) 2.29
(s, 3H), 4.51 (s, 2H), 5.71 (s, 2H), 6.82 (d, J=8.4 Hz, 1H),
7.05 (d, J/=8.4 Hz, 1H), 7.2 6(s, 1H).

Ol ZY 0| EE 0|3} 7-methyl-2H-benzo[b][1,4] oxazin-
3(4H)-one(1a)2| one-pot £+

2-Chloro-4-methylphenol (3a) (0.5 g, 3.51 mmol, 1.0 eq)2} 2-
chloroacetamide (4) (0.36 g, 3.86 mmol, 1.1 eq), Cs;CO;(3.43 g,
10.53 mmol, 3.0 eq), MeO-PEG-OMe (5 )& g2 t}29,
upo| A2 o] B wh-8-7] o AX|(L= 130°C, =3 0.5 KW)
(LE2 AW, 23S AFOR AE)stel 20 £ 5
OF RS A7 WAL, Whg-9 M =S TLCS Belstglet.
Hk-g-o] A E $of|, hexane (50 mL)S ¥of 7152 &
2ol 4R A oo, 47158 B4 MeSO,
2 AzA7| I, A9 ol A 8IS AZS B e
=3 AH I ZutE O 5(H:EA=2:1, R=0.7)2 E2|3} 4]
£33 A E 1a (028 g, 48.7%)2 < lth; 'H NMR (400
MHz, CDCl3) 2.29 (s, 3H), 4.51 (s, 2H), 5.71 (s, 2H), 6.82
(d, /=8.4 Hz, 1H), 7.05 (d, /=8.4 Hz, 1H), 7.2 6(s,1H).

Olo|229Y0|EE 0|28t 1H-pyrido[2,3-b][1,4]-0xazin-2-
(3H)-one (6)2| one-pot &4
2-Chloro-3-pyridinol (5) (0.5 g, 3.87 mmol, 1.0 eq)2} 2-
chloroacetamide (0.40 g, 425 mmol, 1.1 eq), Cs,COs5 (3.75 g,
11.6 mmol, 3 eq), MeO-PEG-OMe (5 )5 g2 t}29, uf
o|ZZ Yol HES-7]of AA|(&%= 130°C, &9 0.5 KW)
(LxE AAHE, 282 AEo 2 )5 20 &
b WS A Z WA, uS-0] YA EE TLCE Bl owq.
Hh-3-0] %—Zé_ 2] Sof|, hexane (50 mL)S Yol 47|25 &
42 AT o], 57152 4 MeSO,
, A stoll A Bl & AlA St d2 &
< Ay A2ut R u(H:EA=2:)2 3t &3
BE 6 (032 g, 56%)5 AUtk 'H NMR (400 MHz,
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ot

CDCL) 4.34 (d, J=2.8 Hz, 2H), 7.21-7.31 (m, 2H), 8.15 (d,
J=3.2 Hz, 1H), 8.80 (bs, 1H).
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Al o] A=, MeO-PEG-OMe (MW 2,000) 21 7} T} 2 &
o) 3eh & o] Elth. nhol AR S| 1 ol g3t 7l
5 71 MeO-PEG-OMeS AF8-5}10], benzo[1,4]-oxazinone 9
one-pot /WS skl om, 7t S o
83191, 8 71X 9] benzo-[1,4]-oxazinone 3}+gHE1} 1H-pyrido
[2,3-b][1,4]-0xazin-2-(3H)-oneS 2 82 AL

Acknowledgments. £ 3= FAHE “ZA|] o=
o] l-Ho] A 7] & N ALY (412-111-008) "%} Fh=t ¢ A vk
FH AT 2 A LAY (NRF-2010-0029634)] 2] 3 =34 &
o, A Lo FA=H Y
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