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Electrochemistry-Enabled Copper-Catalyzed Oxidation of Benzyl
Alcohols for the Preparation of Quinazolinones in Water
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Abstract Quinazolinone is one of the most important nitrogen-containing heterocyclic compound, which is widely found in
numerous natural products and synthetic drugs. Quinazolinone derivatives were synthesized by one-pot co-oxidation of benzyl
alcohol with CuCl2 and electric current in aqueous phase. The reaction provides an efficient protocol to a series of
quinazolinones derivatives in good to high yields. This synthesis process features convenient operation and environmental
friendliness, which make it a promising method for the preparation of quinazolinone derivatives insteading of expensive and
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toxic oxidants with electric current.
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TETCHS&AT TR, DAKEL A PI[Cp*IrCL), (Cp*= . H HEH
I 3L AT, TS T A I A 2 2 2R Ik
iz SE A IR il 4 S DA IRR . 2014 4F, Siddiki 15 @4 ST
KT —F0 I HBEA 70 8k A 4K i AL 771, 78
A5 1A A FR R B DA T 5 400 2 2 T i 4 e e
R (1 SRS 28 7V SIS FVE T, EA2 T K
O3 I 4 R A AL TN s I AR, R T Lt — 2B I
Fi(Scheme 1b). BEAMIIE R, LA RN 51
A A 1) £ s s bR R 1) A R % 2R 4 65 A % 3 (Scheme
Ie)lel 2019 4, Xu PRBIZHNTIR B 540 = FE PR G 72 G
PSRRI, DL SRR AR e R A R v g
M. AN AR R, SRS SAERERT, IR B AR
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Figure 1 Quinazolone-containing bioactive compounds
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DiReA S Rir. ST HoN C—2% J T BNy s oK A i e
73, AL S B E BN A B B RE i e
BLo» T & BRI . 2019 4F, Wang /NH PO IS HLAL 746
1k, LSRR AR, & PSR AN i o om a7,
7E PPhs 5B T AT W2 C—N BB B, 1% 7 VAR A
T MR IR AN SRR R IR AR T B BB A AL
SN, J3— T, KA M AT B SR,
RIS AL S NS R R, R isgs, Scilsk
AL A s fERY. R, T T AR PR A T 4R 8
AL S 2R 2R AT FE 22, AR ST DL i 5 40 248
BERZAE N EY, 75 CuCly PLACHEIRIIIE A & E R T,
FEACHH H LA L & 7 206 725 e bk i A2 FL AT AR
(Scheme 1d).
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Scheme 1 Synthesis of quinazolones
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Table 1 Optimization of reaction conditions

O
Pt Pt
NH, . ©/\OH
NH, CuCl,, NaOH, H,0
o]

Current, 12 h

saldb

Entry Solvent Cat. Base Cu;lrznt/ t/h Electrode Yloe/id /
1 CH3;CN CuClz NaOH 40 12 Pt-Pt 51
2 DMSO CuCl2 NaOH 40 12 Pt-Pt 72
3 DMF CuCl2 NaOH 40 12 Pt-Pt 60
4  Toluene CuClz NaOH 40 12 Pt-Pt 80
5 H0 CuClz NaOH 40 12 Pt-Pt 91
6 H20 CuSOg4 NaOH 40 12 Pt-Pt 53
7 H0 Cu(OAc) NaOH 40 12 Pt-Pt 67
8 H20 Cu(NOs3)2 NaOH 40 12 Pt-Pt 57

9 H0 — NaOH 40 12 Pt-Pt Trace

10 H20 CuClz K.COs 40 12 Pt-Pt 51
11 H20 CuCl2 Cs2CO3 40 12 Pt-Pt 66
12 H20 CuClz KOH 40 12 Pt-Pt 72
13 H.0 CuCl2 — 40 12 Pt-Pt Trace
14 H20 CuClz NaOH 30 12 Pt-Pt 82
15 H20 CuCl2 NaOH 50 12 Pt-Pt 68
16 H2.0 CuCl2 NaOH — 12 Pt-Pt Trace
17 H20 CuClz NaOH 40 11  Pt-Pt 84
18 H20 CuCl2 NaOH 40 13 Pt-Pt 91
19 H20 CuCl2 NaOH 40 12 Pt-C 86
20 H20 CuCl2 NaOH 40 12 Pt-Ag 79

214 H,0 CuCl2 NaOH 40 12 Pt-Pt 90

@ Reaction conditions: o-aminobenzamide (0.5 mmol), benzyl alcohol (1 mL),

Cu source (0.05 mmol), base (2.0 equiv.), H,O (3.0 mL), constant current,
Pt-Pt electrode, r.t.; © isolated yields; ¢ without current; ¢ at 40 °C.

PL CuCl fE AN, F=2e8m. Foh, ST i
#: F K,CO3.Cs,CO; PLK KOH JyBiii (Table 1, Entries
10~12), JRMNAHH NaOH 15, WCREAR. H4b, 155
FIAIIAN CuCl, F1 NaOH B, [ JLFAS AN S H brr=
Yi(Table 1, Entries 9, 13). [FIF, X b TRk, 458
SR, AT HFN 304 50 mA I (Table 1, Entries 14,
15), 40 mA [ FLRESS BITE M= 28, H Y R MAR R AR
I B (Table 1, Entry 16), JL-F A I 2] H 4774,
DAL AT R, PR AR AE A A s I AR 53 S 30 JEC ) 2 e (1) B 22
K2, BLAb, WSS RIEAT 742, 2 NNy 12
h I P2 2R B AR, Z JERE T &P AR B 1 52,
TEFELM) Pt-Pt. Pt-Ag. Pt-C Z5HiM ., Pt-Pt 1SN 2L
St mE, SRR E R SIREE, LA R SR
FEIEF] 40 CH B A3 B ™7 2 5 3R T 1 R R 2 AH
T, FrCAESET SR N TR, T UL RER, it
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MRSy IR T LA Pe-Pe O HR, JEA 40 mA
I, CuCly AL 7). NaOH (2.0 equiv.) . H,0O (3.0
mL) A [ S 7).

12 REEYHER

TEIRTF BRI LS A fa, o s S SR i Y Bl
1T TWFFi(Table 2). S50 FH, 2R BAE RN T % FP4D
SR TR I Jie 5 % R AR R R AT AR 030 e 1 A
g, REEURIE R, FASE. W, }&E(ClL
Br. F)%¥ReI& M 1A &, HAe Ah & 2R 51
RAE AR E bR, 5, B ER BRI IR IS B
PE. SRR, S A AR 2 A i g i T SR R
W P 5 [ 19 2K PR R 28T e AR A L SO, (H 46 FL T 2R T 1Y
JER A= Ze s v TR B R R, FR R TR 4
TR T = 2 LR F R A, AT A s B i
R AT AR AR R AR e B —IRAR, AR
EERRINHZAAR R BRI TR s, LR
FERGR HARTY) 3p, 3q. HHb, ZMA RIS AR I R
ARG, o R R BT 14 7 T,
2 B E) 3r PR AHBS FIEER LA YIEA T
R, B, 25505 Pl g kR AL AR R A A i B . 20
AR LA TR FRERER S
SN, 0 2~ Jik-5- PR Ak O PR Ik fi 5 2 PP EE g I 77 22
N 90%, 2-ZHE-5-1RK I 5 28 A BE SO ML= 38 79%
(3m). YBERLRIRY) & A A R AT 4k, DLR&F
=R R H b=, 2T 2-K 5 O0E-1-BEE N
W, SEIGSERRA, 1E IR AR AE T B U 1 I ) e
ARA, F 5 DR AT B8 2 I P O 7 1% IR B AR R AN g
(3t).

1.3 RERM

FR A 5 A0 1) S 24 A, X IR AT 5 K S 6.
PLARE 2K L% (5 mmol). ZEHEE(10 mmol) A5k},
1E CuCl, (0.50 mmol). 20 mmol NaOH 1 A#, 30 mL 7K
YERVER, KM Pt-Pt HLFIE A 40 mA HLFLR M 12 h, 5%
LA BN B bR =) 2- 2R FEE VR -4(3H)-FF, 73R
76%.

1.4 RMNHIBRIRE

N TR SALEREAT T R A AR SR Bk,
TERAR AT, DK, @A R IR
S P AU 3 248 FEY I 4 47-7E (Scheme 2¢), T 24 A FELIA
A, SRS 3/ i i) 2K FE B8 (Scheme  2a), 5 B HLIR AOA#
FAREAR I B (5G4, ok, 2tk R HALTE 2SR
i, AN CuCly HANIEN PR, JLFAR AN H 2K
[ RS L i E =R O S N =R AR - A QAN
(Scheme 2b). AREHEK HIBE K5 2K H NIRRT, A F
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Table 2 Substrate scope of quinazolones

0O o)
X X Pt Pt X
1 + NH, . R2 :_O/\OH R! : NH
= NH, = CuCly, NaOH, H,0O = N/)\C
1 2

40 mA, 12 h —iR?

OCH;

3a91% 3b 92% 3¢ 92% 3d 87% 3e 86%
(0]
H
©\)L d d d 3007@%“”
o
3f 83% 39 79% 3h 84% 87% 3j 90%
(0] (0] (0} (0] (0]
Cl
OzN\©\)J\NH \d\NH Br\@\)LNH [Nf\NH H3CO\[N\j\)J\NH
~
N/)\© N)\© N/)\© N N
3n 81% 30 85%
3k 76% 3181% 3m 79%
)\Q v )\©/ )\/\©
3p 84% 3q 86% 3s 83% 3t 40%

@ Reaction conditions: 1 (0.5 mmol), 2 (1 mL), CuCl, (0.05 mmol), NaOH (2.0 equiv.), H,O (3.0 mL), constant current 40 mA, Pt-Pt electrode, 12 h; ® Isolated yields.
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Scheme 2 Control experiments
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RWAH CuCl2 83 Bk, N ABEIRF 34T (Schemes
2e, 2f). HAb, B RAAE N HEH, FEYRE R T B
(Scheme 2g), i8] O, RefEit H A= A4 Bk

NT SR LR, K EET T IR
DACV)SESG. DABEBR AR TAEH Rl B 22 0t A,
SCE NS LMK, FfERN 0.1 V(K 2). Xz A
A B T H8: M CuCl AAER B K, I FLAHH
24 B 1 E,=0.66 V AL AT LB A AL IE, RIYIEEAE CuCl
e AL, 4k, Btk ¢ A1 D ftkds, mraiee
PR ENEE, I HAE E,=1.989 V i N 534
TR (H 2k D), BLAIAREEAR . RS CuCl
TER MR R RARBL JET E,=1.732 V ALl uiil
BB HEAIE(H L B), FLAEEEBLIE#Z D A0,
L YN RN SRR iR AL LN A
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Figure 2 Cyclic voltammogram
(A) Benzyl alcohol; (B) benzyl alcohol+CuCly; (C) benzyl alcohol+
o-aminobenzamide; (D) o-aminobenzamide+benzyl alcohol+ CuCl,; (E)
o-aminobenzamide+benzyl alcohol 4 CuCl,+NaOH

1.5 RMHE

ShA S g5 R R SCHERIRIE R, SR T — AT AT I
X N HLFE (Scheme 3). B 5%, MRS & MK RE,
Cu? " fEBH AR B AL AE & Cud 123, ZE LI AR R, BE 1
JoA s AL B FEIE A S54RI IR H I A T
rRlEfA B, WP A B ZERR A E R R PRI Ak
FR(E A CI23d)) FRaj{A C 48 CuClas Oy UK H IR AL AL
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TR, WIS K BAT BT WL AE A, JF HARAL
THIERT S, KESHEIEREME, TR — Ry
AL R AT A 0 R A G AR HEAE . B A, TR RN g%
PHEAN, JRYIE TR, ROSEFEE E BRAER R, 2
AP ER 2 B HLAR LT T 1) £ B

3 SRS
31 X5

'H NMR (400 MHz)A1 '*C NMR (100 MHz)¥:H
Bruker AM 400 ZA% IR 2 (CDCl; A1 DMSO-ds
REH], TMS EAMNFR); iR Agilent 6890N S AH
O3/ 5 3% (GC/MS)MHA[5973N i & 46 2 (ED) Al HPS-
MS 30 mXx0.25 mm E4HEIERER]; HECRH WIX-
EP300 YHLykIX. R4 CHIG00E ! Hifb 2% T 1Euk,
H1' WRS-1B B9 A%, i FRERE (200~300 H)ik
17, LFR ORI AP i 5, 82 % (TLC) A i
B GF254 R, Fiv FIGRI$5 9 T B 40 i il sl 22 4l 7,

R TR e — b A, A (AR R AR HE DT VT
1.

3.2 WK

] 10 mL 7[5 JE B o 21 2 8 F I (0.5
mmol), K FEE(1 mL), CuCl, (0.05 mmol), NaOH (2
mmol)M14li7K(3 mL). ¥5KH Pt-Pt HIAR, Bfix S ik &
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40 mA PfEEHRL, ERES TLC 408 W 8 58 4%
(RBIEFIE] 12 h). PSRRI 4R CEEREEL, 28
Jo e 2 RAN R 2057, $5JE DA TR CER AR T BE TR &
V(v V=1 SYWERBERR, ARG e 215 2 B b5~
). BFrPE TH NMR, 3C NMR 347 45 #) £ 4.

2- R FE L IK-4(3H)-F(3a): A AE K, mp. 235~
237 'C (Lit2%) 236~238 ‘C); 'H NMR (400 MHz,
DMSO-ds) 0: 12.53 (s, 1H), 8.21~8.14 (m, 3H), 7.87~
7.81 (m, 1H), 7.76~7.73 (m, 1H), 7.60~7.50 (m, 4H);
3C NMR (101 MHz, DMSO-ds) 6: 162.14, 152.22,
148.65, 134.51, 132.63, 131.30, 128.51, 127.67, 127.41,
126.49, 125.76, 120.89; MS (EI) m/z: 222 [M'].

2-(Xif R 3 Y v Wb -4 (3 ) -l (3b): 1 A [E 4, mup.
243 ~244 °C (Lit.2*): 245-~46 C); 'H NMR (400
MHz, DMSO-ds) d: 12.46 (s, 1H), 8.14 (dd, J=7.91, 1.23
Hz, 1H), 8.10 (d, J=8.27 Hz, 1H), 7.87~7.78 (m, 1H),
7.72 (d, J=17.64 Hz, 1H), 7.54~7.48 (m, 1H), 7.36 (d, J=
8.08 Hz, 2H), 2.39 (s, 3H); '3C NMR (101 MHz,
DMSO-ds) 0: 162.16, 152.14, 148.74, 141.37, 134.49,
129.80, 129.11, 127.59, 127.33, 126.32, 125.75, 120.81,
20.90; MS (EI) m/z: 236 [M"].

2-(4- F 48 32 2 5 ) W M TR -4 (3 D) - i (3): 1 0 [T 47,
m.p. 246~249 °C (Lit.[2%): 248~251 “C); "H NMR (400
MHz, DMSO-ds) 6: 12.40 (s, 1H), 8.23~8.16 (m, 2H),
8.15~8.11 (m, 1H), 7.84~7.77 (m, 1H), 7.70 (d, J=7.62
Hz, 1H), 7.51~7.45 (m, 1H), 7.12~7.05 (m, 2H), 3.85 (s,
3H); '3C NMR (101 MHz, DMSO-ds) §: 162.21, 161.79,
151.78, 148.85, 134.46, 129.37, 127.20, 126.04, 125.74,
124.71, 120.60, 113.91, 55.38; MS (EI) m/z: 252 [M"].

2-(2,4- — FP AL DR L y s R R -4(3 - (3d): £
&, m.p. 159~161 C (Lit.>¥: 160~162 C); 'H NMR
(400 MHz, DMSO-ds) 6: 12.37(s, 1H), 8.16 (dd, J=7.93,
1.18 Hz, 1H), 7.87~7.78 (m, 1H), 7.67 (d, J=7.63 Hz,
1H), 7.57~7.48 (m, 1H), 7.40 (d, J=7.73 Hz, 1H), 7.20~
7.10 (m, 2H), 2.35 (d, J=8.00 Hz, 6H); '3C NMR (101
MHz, DMSO-ds) &: 161.77, 154.33, 148.64, 139.39,
135.96, 134.33, 131.31, 131.10, 129.08, 127.20, 126.42,
126.15, 125.67, 120.78, 20.74, 19.49; MS (EI) m/z: 250
M].

2-(2-F IR 5 IR -4(3 H)-Ti (3e): (A 44, m.p.
192~194 C (Lit.[?*): 194~196 ‘C); 'H NMR (400
MHz, DMSO-ds) 6: 12.64 (s, 1H), 8.21~8.14 (m, 1H),
7.89~7.81 (m, 1H), 7.74~7.65 (m, 2H), 7.63~7.53
(m(Lit.2*): 195~196 °C), 3H), 7.49 (dt, J=7.37, 1.36
Hz, 1H); BC NMR (101 MHz, DMSO-ds) o: 161.34,
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152.17, 148.50, 134.50, 133.73, 131.52, 131.41, 130.79,
129.51, 127.39, 127.14, 126.98, 125.76, 121.17; MS (EI)
m/z: 257 [M'].

2-(4- 1R 2R ) W W bR -4 (3 - T (31): - 1 L [ 4, mup.
291~293 C (Lit.2%): 204~296 ‘C); 'H NMR (400
MHz, DMSO-de) d: 12.60 (s, 1H), 8.18~8.08 (m, 3H),
7.87~7.82 (m, 1H), 7.78~7.73 (m, 3H), 7.56~7.50 (m,
1H); '3C NMR (101 MHz, DMSO-ds) d: 162.17, 151.48,
148.49, 134.67, 131.88, 131.59, 129.77, 127.48, 126.78,
125.84, 125.20, 120.94; MS (EI) m/z: 301 [M"].

2-(4- A I R iR -4(3 - R 3g): A A 44, mup.
258 ~260 ‘C (Lit.2*]: 257~259 °C); 'H NMR (400
MHz, DMSO-de) d: 12.55 (s, 1H), 8.28~8.20 (m, 2H),
8.15 (dd, J=7.93, 1.28 Hz, 1H), 7.90~7.80 (m, 1H), 7.73
(d, J=7.62 Hz, 1H), 7.55~7.48 (m, 1H), 7.42~7.35 (m,
2H); 3C NMR (101 MHz, DMSO-ds) J: 165.20, 162.72,
162.25, 151.41, 148.52, 134.52, 130.33, 130.24, 129.22,
129.20, 127.29, 126.50, 125.77, 120.79, 115.65, 115.43;
MS (EI) m/z: 240 [M'].

2-(4- il F5 2R 3L ) 1 bk -4(3 H)- B (3h): A ([ 4,
m.p.>300 C (Lit.2*):>300 ‘C); '"H NMR (400 MHz,
DMSO-ds) 0: 12.84 (s, 1H), 8.47~8.36 (m, 4H), 8.21~
8.18 (m, 1H), 7.92~7.86 (m, 1H), 7.81 (d, J=7.56 Hz,
1H), 7.62~7.57 (m, 1H); *C NMR (126 MHz, DMSO-ds)
5:162.03, 150.71, 148.95, 148.30, 138.51, 134.81, 129.29,
127.99, 127.76, 127.36, 125.90, 123.64, 121.20; MS (EI)
m/z: 267 [M'].

2-(2- 1R 2R L ) MR IR -4(3 -l (3i): 1 €L [ 4k, mup.
184~186 C (Lit.[2*d: 185~187 ‘C); 'H NMR (400
MHz, DMSO-d) d: 12.61 (s, 1H), 8.19 (dd, J=7.94, 1.39
Hz, 1H), 7.90~7.82 (m, 1H), 7.80~7.75 (m, 1H), 7.71 (d,
J=17.60 Hz, 1H), 7.66~7.62 (m, 1H), 7.60~7.44 (m, 3H);
3C NMR (101 MHz, DMSO-ds) 0: 161.33, 153.24,
148.46, 135.77, 134.50, 132.54, 131.57, 130.68, 127.58,
127.38, 126.96, 125.74, 121.17, 120.87; MS (EI) m/z: 301
[M].

6- FF1 48 3 -2- 2% 35 v s K -4 (3 - T (3)): 1A € R AR
m.p. 241~243 °C (Lit.[3<): 244~246 “C); "H NMR (400
MHz, DMSO-dg) d: 12.50 (s, 1H), 8.21~8.10 (m, 2H),
7.69 (d, J=8.90 Hz, 1H), 7.59~7.50 (m, 4H), 7.47~7.41
(m, 1H), 3.89 (s, 3H); '*C NMR (101 MHz, DMSO-ds) o:
161.96, 157.67, 150.01, 143.13, 132.71, 130.97, 129.15,
128.50, 127.41, 124.04, 121.71, 105.78, 55.57; MS (EI)
miz: 252 [M'].

6- il FE -2- 7% Fk s 14 IRk -4 (3 - R (3Kk): 1At A

http://sioc-journal.cn/ 2331
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m.p. 293~295 ‘C (Lit.[3¢): 206~298 “C); "H NMR (400
MHz, DMSO-ds) 6: 12.98 (s, 1H), 8.83 (d, J=2.61 Hz,
1H), 8.55 (dd, J=8.97, 2.69 Hz, 1H), 8.22 (d, J=7.41 Hz,
2H), 7.91 (d, J=8.97 Hz, 1H), 7.67~7.55 (m, 3H); 13C
NMR (126 MHz, DMSO-ds) d: 161.60, 155.68, 152.89,
144.63, 132.28, 132.00, 129.16, 128.73, 128.51, 128.22,
122.01, 120.95; MS (EI) m/z: 267 [M'].

6-5-2- 2 B W MR IR -4 (3 ED)- B (31): A (A i 44, m.p.
(Lit."34): 276~278 “C); 'H NMR (400 MHz, DMSO-ds)
5: 12.70 (s, 1H), 8.19~8.15 (m, 2H), 8.09 (d, J=2.40
Hz, 1H), 7.86 (dd, J=8.72, 2.53 Hz, 1H), 7.76 (d, J=8.80
Hz, 1H), 7.61~7.53 (m, 3H); 3C NMR (101 MHz,
DMSO-ds) 0: 161.19, 152.73, 147.39, 134.61, 132.35,
131.50, 130.67, 129.65, 128.53, 127.74, 124.77, 122.15;
MS (EI) m/z: 257 [M'].

6- YR -2- 7% FE e IR -4(3 H)- i (3m): €2 [ 44, m.p.
286~286 C (Lit.[2<): 284~286 °C); 'H NMR (400
MHz, DMSO-ds) 6: 12.71 (s, 1H), 8.23 (d, J=2.40 Hz,
1H), 8.19~8.16 (m, 2H), 7.98 (dd, J=8.80, 2.40 Hz, 1H),
7.70 (d, J=8.80 Hz, 1H), 7.61~7.53 (m, 3H); 3C NMR
(101 MHz, DMSO-ds) J: 161.06, 152.85, 147.86, 137.34,
132.37, 131.52, 129.81, 128.55, 127.90, 127.76, 122.52,
118.84; MS (EI) m/z: 301 [M'].

WENE -4(3H)-B (3n): A B E K, mp. 265~268 C
(Lit.2%] 268~270 °C);'H NMR (400 MHz, DMSO-ds) o:
12.82 (s, 1H), 8.99 (d, J=2 Hz, 1H), 8.84 (d, J=2 Hz,
1H), 8.36 (s, 1H); 3C NMR (101 MHz, DMSO-ds) o:
160.20, 155.23, 150.05, 149.19, 144.37, 134.52; MS (EI)
m/z: 148 [M'].

6- F A FL N4 -4(3 -l (30): [, m.p. 245~
247 ‘C (Lit.2*): 243~244 °C); '"H NMR (400 MHz,
DMSO-ds) J: 12.74 (s, 1H), 8.68 (s, 1H), 8.22 (s, 1H), 4.01
(s, 3H); BC NMR (101 MHz, DMSO-ds) §: 160.03,
157.85, 150.76, 146.03, 142.95, 129.86, 54.20; MS (EI)
m/z: 178 [M'].

2-(2-ME Ty 225 W A R -4 (3 ) - Bl 3p): I A [, mup.
275~276 C (Lit.2%): 277~278 °C); 'H NMR (400
MHz, DMSO-ds) 8: 12.45 (s, 1H), 8.60 (dd, J=2.89, 1.28
Hz, 1H), 8.17~8.08 (m, 1H), 7.88 (dd, J=5.09, 1.26 Hz,
1H), 7.84~7.76 (m, 1H), 7.72~7.66 (m, 2H), 7.53~7.45
(m, 1H); 3C NMR (101 MHz, DMSO-ds) o: 161.98,
148.78, 148.21, 135.32, 134.50, 128.56, 127.27, 127.21,
126.96, 126.27, 125.79, 120.87; MS (EI) m/z: 228 [M"].

2-(5- FH J R MR -2 % ) s Mk IR -4 (3 ) - (Bq): 11 20 [&]
&, m.p. 245~246 C (Lit.2*0: 247~248 “C); '"H NMR
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(400 MHz, DMSO-d) d: 12.36 (s, 1H), 8.10 (dd, J=7.92,
1.22 Hz, 1H), 7.81~7.76 (m, 1H), 7.68 (d, J=7.67 Hz,
1H), 7.55 (d, J=3.20 Hz, 1H), 7.50~7.41 (m, 1H), 6.37
(dd, J=3.42, 0.91 Hz, 1H), 2.40 (s, 3H); 3C NMR (101
MHz, DMSO-ds) 6: 161.51, 156.07, 148.75, 144.36,
143.85, 134.51, 127.06, 126.10, 125.81, 120.90, 115.77,
108.86, 13.48; MS (EI) m/z: 226 [M"].

2- AR FEEIEIR-4(3H)-BR (3r): A EEA, mp. 242~
244 °C (Lit.[39: 245~247 ‘C); '"H NMR (400 MHz,
DMSO-ds) d: 12.40 (s, 1H), 8.10~8.05 (m, 1H), 7.80~
7.74 (m, 1H), 7.60 (d, J=7.69 Hz, 1H), 7.49~7.43 (m,
1H), 7.40~7.35 (m, 2H), 7.34~7.29 (m, 2H), 7.26~7.21
(m, 1H), 3.93 (s, 2H); '*C NMR (101 MHz, DMSO-ds) o:
161.80, 155.94, 148.69, 136.44, 134.31, 128.78, 128.40,
126.71, 126.13, 125.62, 120.63; MS (EI) m/z: 236 [M'].

2-(2,3- AR R IR 35 ) s R IR -4 (3 - (3s): 11 £ ]
&, m.p. 176~178 ‘C (Lit.?%*): 175~177 C); 'H NMR
(600 MHz, DMSO-de) J: 12.43 (s, 1H), 8.14 (dd, J=8.0,
1.6 Hz, 1H), 7.88 (dd, J=8.4, 2.3 Hz, 1H), 7.83~7.79 (m,
2H), 7.72 (d, J=6.9 Hz, 1H), 7.50~7.46 (m, 1H), 7.11 (d,
J=8.5 Hz, 1H), 3.89 (s, 3H), 3.85 (s, 3H); *C NMR (151
MHz, DMSO-ds) 6: 162.84, 152.31, 152.04, 149.36,
149.00, 135.00, 127.77, 126.59, 126.30, 125.20, 121.60,
121.14, 111.81, 111.11, 60.222, 56.13; MS (EI) m/z: 282
[M'].

2- T W FE v W R -4 (3 H)- B (3t): (T R[4, mup.
245~247 C (Lit.?%: 247~249 C) ; '"H NMR (600
MHz, DMSO-de) d: 12.38 (s, 1H), 8.12 (d, J=8.0 Hz, 1H),
7.96 (d, J=16.2 Hz, 1H), 7.80 (s, 1H), 7.73~7.58 (m,
3H), 7.52~7.37 (m, 4H), 7.02 (d, J=16.3 Hz, 1H); 13C
NMR (151 MHz, DMSO-ds) 0: 162.20, 151.87, 149.48,
138.72, 135.47, 134.97, 130.23, 129.53, 128.09, 127.62,
126.68, 126.33, 121.56; MS (EI) m/z: 248 [M"].

# B4Rl (Supporting Information) 1tL&4) 3a~3t
17 '"H NMR 1 °C NMR B, xeepppla] LG o A
) 4358 (http://sioc-journal.cn/)_I. T %K.
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