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Abstract

In this paper, phenoxazinones were synthesized from 2-aminophenol by oxidative cyclization un-
der electrocatalytic conditions at room temperature without oxidantin moderate yield. The prod-
ucts were characterized by NMR and HRMS, and the reaction mechanism was proposed. This me-
thod has the advantages of simple operation, high atom economy and environmental protection,
which provides an effective synthetic method for the construction of such compounds.
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1. 5|8

My R R I A . 2 B T ) =P A5 0, RV 2 B RS TEA E I B Ay A AL . g
RIS A BRER T REEGFEARIEON, ZRUEMEEREN. JiH. PURESEZ MY
PE[1][2] [3] [4]. AT 53R B2 AL &P BA F gl We-2,3 SO B & i R I B rMg E . sl R
(NI SEA R

H AT DA 2-S R A4 S5k Ry T R I (1) 7% G078 AR B A A2 AR SE6] [7] [8] [9] [10].
Hoh & B AL R L RERIE, 2R 3d 2L 48 (U Mn", Fe"', Co" &) By al AL iZ A [ M [8] [11]. Hilt
R JE BT S PR A B AR R R, A4S T AT ERE . B, Vaccaro S8 NKRE T & 4RI\
ARG T0, ST BETEA, DLR = 19 BB B 254k &4 12]; Ghosh K EAEETFR T —MZ 4
JEBCEY), P LA R A AL 2- U Ry S I R R I 1) 5 %[ 13]: Debasis TREEZH G % 1 MnyO4 0K
By, A Ty R R B B AR Y[ 10]0 % — T B A B s R, o — 5T XCH = g
EMEEAR 5. SR, XU VAR AR R B A MR A T &R AT & &R MRS, R,
RIEFBIGE, G55, @A E R EA 9 HEEME L.

HLAL 25 A T V2 I A R B SRR, @ el ) AR RS, b T A U= B R
Kb T SR PR VS YL () R, TR 52 B2 TR 14 Feln A BLEE Bk S AL 1 T B 25 B4 R I
IR T — e R PE R o 0, AR BORAE R B A AR a0 B R B R T N R
FCER J5 TS T GV TAE[15]5 B 5 SC B AE R FH HEAK 27 JB0 201 43 ) A o, 55 s 70 ) 2 15 2L B4 U T
SER T SR TAE[16]. ASURAAR H B 22 A0, G s 1 KA 22 BRI = M 55 17]
[18].

ARICRE T — PR i Iy SR B 2R S . RR AR EERAN T, DI E NS, &
A AL, SR T 2-F R B A MO, 193 T BRI A S .

2. SLIOERSY
2.1. (LEB/5E

Bruker-400 B AZ LRI (CDCL; AR, TMS AHFR), HAL2E A AL ElectraSyn2.0 (i [E IKA), %
R4 BUCHIB2540 (i 1),

K7 B 200~300 B FEIR I AR A A T 7t alls L85 (5 tral, 7 4 22l R I A R 2 7)) s
I FT ) 2- 2 2K Wy . DU T R Ah e A e SR A I B AL s A I LRHE A TR A 7]
2.2. BHERERIRRAESINERSRIE

&Y 2a~2fF 1 [ WA 1 7. T 25 mL =FUR K BSR I 22 mg 2-20 52K 1 (0.2 mmol), 36.9

DOI: 10.12677/jocr.2021.91001 2 HHL A5


https://doi.org/10.12677/jocr.2021.91001
http://creativecommons.org/licenses/by/4.0/

ke %

mg M0 ] AL £7(0.1 mmol), 22 mg FEEIREL(0.2 mmol), 15ml ZHE, REHE], HAZR 10 mm FIBAEN
IERAN, iR T LA 10 mA FRIER 4 /N o RN E, REVIRERE, B3R, HERV A
W)V (28 2.18) = 70:1) 2tk 151k 54 2a~2f.

@E C[ WifksE, RT C[ ]f;/[
NH, EERAE, 10mA

R = H(2a), CHz(2b), OCHy(2c), Cl(2d), Br(2e), I(2f)

Figure 1. Synthesis of phenoxazineones 2a~2f

1. BRREEBREIE LS4 2a~2f

2-amino-3H-phenoxazin-3-one (2a): Red powder, m.p. = 255°C~256°C. 'H NMR (400 MHz, CDCl;): ¢
7.75 (d, J = 8.0 Hz, 1H), 7.46~7.39 (m, 3H), 6.48 (s, 1H), 6.42 (s, 1H), 5.15 (s, 2H). °C NMR (101 MHz,
CDCly): 0 178.4, 146.8, 144.3, 142.8, 140.1, 131.1, 128.2, 126.4, 124.7, 114.2, 102.7, 98.6,

2-amino-4,6-dimethyl-3H-phenoxazin-3-one (2b): Red powder, m.p. = 248°C~249°C. '"H NMR (400
MHz, CDCLy): 6 7.53~7.38 (m, 2H), 7.39~7.35 (m, 1H), 6.35 (s, 1H), 5.16 (s, 2H), 2.47 (s, 3H), 2.12 (s, 3H). °C
NMR (101 MHz, CDCl;): ¢ 178.4, 146.2, 145.14, 140.8, 138.5, 131.8, 129.2, 125.0, 124.7, 123.5, 110.4, 96.9,
14.9, 8.8,

2-amino-4,6-dimethoxy-3H-phenoxazin-3-one (2¢): Purple powder, m.p. = 251°C~253°C. '"H NMR (400
MHz, CDCLy): 6 7.53~7.48 (m, 2H), 7.40~7.37 (m, 1H), 6.42 (s, 1H), 5.16 (s, 2H), 4.06 (s, 3H), 3.99 (s, 3H). °C
NMR (101 MHz, CDCly): 6 178.2, 146.5, 144.6, 144.3, 136.6, 133.9, 133.7, 130.8, 123.6, 119.0, 110.8, 95.9,
59.2,55.7,

2-amino-4,6-dichloro-3H-phenoxazin-3-one (2d): Red powder, decomposition occur at 256°C. "H NMR
(400 MHz, CDCly): 0 7.52~7.45 (m, 2H), 7.31 (t, J = 8.0 Hz, 1H), 6.40 (s, 1H), 5.19 (s, 2H). *C NMR (101
MHz, CDCl;): 0 174.8, 145.6, 145.7, 142.2, 136.2, 133.4, 125.3, 124.3, 124.2, 119.3, 111.0, 99.3.

2-amino-4,6-dibromo-3H-phenoxazin-3-one (2¢): Red powder, decomposition occur at 275°C. '"H NMR
(400 MHz, CDCl3) §: 7.60~7.52 (m, 2H), 7.36 (t, J = 7.6 Hz, 1H), 6.41 (s, 1H), 5.18 (s, 2H). *C NMR (101
MHz, CDCl;): 0 175.8, 147.1, 146.6, 145.6, 138.3, 134.4, 131.4, 126.4, 125.9, 108.3, 100.4, 98.2.

2-amino-4,6-diiodo-3H-phenoxazin-3-one (2f): Red powder, m.p. = 257°C~260°C. 'H NMR (400 MHz,
CDCly): 6 7.62 (d, J=7.8 Hz, 1H), 7.43 (d, J= 8.0, 1H), 7.03 (t, J = 7.6 Hz, 1H), 6.34 (s, 1H), 5.16 (s, 2H). *C
NMR (101 MHz, CDCl;) 6 175.6, 149.1, 146.4, 144.6, 140.8, 136.4, 133.3, 126.2, 125.6, 97.4, 83.3, 80.2,

3. BFER5WiL
3.1. RRIFARTHE

DA 2-S B IR A IR 48 B AN P S R T A AR S B, FRATTR D TR WA FAR . HRT
AR 2 B 22 B 2 (5 1)

B, Tk T ASERVA IR SR EEE (£ 1, entries 1~3) MEHTATLLE Y, 7EZIEH A A
T&MF%%%oﬁm,%%Tﬁﬁ@T%@%@\@%@\ﬁ%@\%%@ﬁ&mw%m@n,m%
R, DT RO B . BEJE X AR PEAT TS, R SR T H e WA R, ]
SHRIRIERE R . B, BET BT RBEREEME, 6 mA fl 14 mA HBIAML T RN E Y
HHTFBE, BB RBIHRY 10 mA.
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Table 1. Optimization of reaction conditions

= 1. REEHHMRK
C[NHz A, A @[N\QNHZ
OH %%Eﬁ’ EE/)ﬁ O [6)

Entry gl B AR IR FLL(mA) FEER* (%)
1 DMSO VU T HEpA o SR 10 69
2 LB VU T HEpA AR 10 71
3 Z VU T A AR 10 78
4 i ke [N 10 53
5 i B [SENe] 10 51
6 i A [SENg] 10 36
7 i VU T SERAL B VT B e R 10 60
8 i T AL R DUT o D S R 10 62
9 M VU T R e AR 6 55
10 ZhE VU T R A N 14 76

3.2. [RMEEMHAR

MR PR ST AR SN 26 E (R 1, entry 3), WZIR MR MIEEEREAT THTSE, 153 7B
R HARLEY) 2a~2F (£ 2). SERRW], 2-BAIEMIN 6 (L EIR2% T2, BRI ALTHE, HfREAE
AL TR IS 5 RN, BRI RN 3 2 6 MO i T 2RI, SBR[
B, A73RE LArp S A 20 H AR, VRN B B R i

Table 2. Study on universality of substrates

= 2. RYEEMHR

R R R
CENHZ WALE:, 7B @{Nﬁm
OH AR, 10mA o) 0
la-1f 2a-2f
Entry ey R m.p. (‘C) P (%)
1 2a H 255~256 78
2 2b CH; 248~249 71
3 2¢ OCH3; 251~253 75
4 2d Cl 256 52
5 2e Br 275 64
6 2f 1 257~260 66
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3.3. REHEBSHT

N T IR RSHLERE A, ARSI 0.2 mmol B HFEIHI 2,2,6,6- P9 FEENRIE A, KI™
FHIE T . U B BRSO ENZ RN R, RN AT REY H BRI . S AHSCICHR(11], $RH
T B TR BSOS E : AR AR R, 2-F BRI A A R R H TS B AR 1, [R] I Al 6 5 7 PH AR
AL H 2, 2 E SO ER 1, BEBMCER SRR R O, 55— T 22 RN
FRRE A L a2 i )5 52 B AR &9 2a.
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