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Abstract Copper-catalyzed aerobic oxidation of 2-arylmethylidene-1H-benzo[d]imidazoles under air and basic conditions
was examined in detail. With copper acetate as the catalyst and sodium hydroxide as the base in DMF at 120 C for 24 h, the
reaction afforded the corresponding ketones via oxidation of benzylic C—H bond in good yields. Various 2-aryloyl-
1 H-benzimidazole derivatives were synthesized by the above method, and the structure was characterized by '"H NMR and *C

ARTICLE

NMR.
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Figure 1 Benzimidazole derivatives in medical chemistry
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AT G I, AR, ES R C—H
R WA A P Bl S TN =7E N Vet = =1 B S Y
AT A4 52 VE,  CIB TR R BN — T AR A AR I
N EIEHLE 2 U R . BT C—H BR
B BB, W2 & TE T el A WA ) & h &
B R AN N, fEk, W Seplm i A A R
AR B Bk G Rl 2- 5 B 2R 2R IR MR RT AR A,

Eq. 1 FiR2,

%ﬁ el
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1 ER54e
1.1 1THIEEmESHKE

DL 2-"R IR TR A, A Ak 2 R AL R
FE M SN A AR A S S ZR 1 Fos. a1 A]
R, DAESEALENONIR, ETCH AT T, 2-R
IR IR AR e R AR A O, SRR L e A Rl 2
AN 20 mol %l R i /E A AL IR RI RT3k 13 66% UH
F EHAREAF=Y)(F 1, Entries 1~3). 24 LB ERA A HEAL

7, £ N,N-— 3 F AR h SO 24 h, BRI S5
AFAENS NG R RR : TR e 55 BRI P TRl N e

RORAR Y, S5 F w2 F(GR 1, Entries 3, 6, 7);
SR BT AR BB T BN B8 N AR A S BT FEAS
F, R IRFEARGER 1, Entries 5, 8, 9); A EALEI NI
I B R B b, AI3RTS 82% M o Bl R, HPAH 7R
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Table 1 Reaction condition optimization of copper-catalyzed

benzyl C—H bond oxidation in air
QN el A Q{ﬂ
J\/© AR, =R N
N H

N WAL B . I 0

EntryCatalyst ~ Base Solvent Temp./'C Time/h Yield®/%
1 — — DMF 120 24 trace
2 — NaOH DMF 120 24 trace
3 Cu(OAc), — DMF 120 24 66
4 Cu(OAc), NaOH DMF 120 24 82974°
5 Cu(OAc), KOH DMF 120 24 65
6 Cu(OAc), K,CO; DMF 120 24 71
7 Cu(OAc), Cs,CO; DMF 120 24 76
8 Cu(OAc), KOAc DMF 120 24 61
9 Cu(OAc), NaOBu- DMF 120 24 50
10 Cul NaOH DMF 120 24 65
11 Cu,O NaOH DMF 120 24 64
12 CuO NaOH DMF 120 24 50
13 CuCl, NaOH DMF 120 24 59
14 Cu(OAc), NaOH DMF 120 24 67°50
15 Cu(OAc), NaOH 1,4-Dioxane 100 24 36
16 Cu(OAc), NaOH Toluene 110 24 0
17 Cu(OAc), NaOH THF 70 24 0
18 Cu(OAc), NaOH DMF 100 24 44
19 Cu(OAc), NaOH DMF 120 18 70
20 Cu(OAc), NaOH DMF 120 12 43

© 2015 Chinese Chemical Society & SIOC, CAS

¢S 2- AR (104 mg, 0.5 mmol), FEALFIQ20 mol%, 0.1
mmol), §%(0.5 mmol)FIVAFI(2.0 mL), %3/<. * #4143 BS Ui 2%. © NaOH (0.5
mmol). ‘ NaOH (40 mol%, 0.2 mmol). ¢ 10 mol% Cu(OAc),. 75 mol%
Cu(OAc),.

4MmMaﬂ%%ﬁf$#T WA T IE 2] 74% (K 1,
Entry 4). LSRR 08, AN [F] A4 16 10 55 o AL
%\%%m\ﬂwmﬂﬂwﬂﬁﬁﬁ&&%@%ﬁ%%
B Z T BERRA(FR 1, Entries 10~13), ESERERH AL HH
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E KR 10 A1 5 mol%i, R KIERK(FE 1, Entries 4,
14). PR IEZ S N BRI EAT, 500 5 45 48 00 B 2L
AR ), G 2R DY SRR, 6o s S R A AR,
FAIE FETCIERE T (3R 1, Entries 16, 17); 305 N Ay i
IR (I 1,4- =SSP EAL PRI N ZE 36%(F 1,
Entry 15), SBHIE ) N,N-— FF 3 B ey 771 S 7 50
UF(FR 1, Entry 4). BRAb, SN B RNES [0 S vy 28 S5t
MR IR PR ES 100 “CHE, 484K RS 26 B 5 AR 18
BARLIN ] P RAR(E 1, Entry 18); BEE SN 6] (45
B, PR SR 2 BRAK, NE R ZEREE] 12 h B
FERAUK 43% (2 1, Entry 20). f 52, {E25SAFAE%
R, AL 2-FC R IR, C—H SR AL R R I
(F1RJSE, BA Cu(OAc), HHEAL A, DMF {EVA#, NaOH A
Bk, 120 'C N M. 24 h R EAE.

1.2 RYBREFANE R NN

FEPAT B R BAZ R AR, WIS T A AN A

EAR 25 [ (10 % 25 2 S R W A A2 40 e A S A RO ) 1 O,
HF g R 2 o, KRS, HRiHTHRE 4 s
J5 i B R A RIS N e R T A2k, 1 2 BUAR
FEM, iR, SCTAE, AR A A R A R R N AR
PE R #REAFAE. T IRR AL B A7 b3 AT W H 1Bk
St T U IE I, 7 FR B 25 ) AR A R T R
B, 132058 m 1 M I# (K 2, Entries 1~3, 5, 7), 1%
A 99 T HURIE PR, RS A WK (R 2, En-
tries 4, 6); MG IAALEAR PUREERIR, H gk
50%7C A7 B P 0(3E 2, Entries 8, 9), FILH T HUL
FER R A AR, HAh D5 A &R, WZEHRHEH T
ZEA N RE(E 2, Entry 10). 242K FFBKIE LIRS H4
EAEEW BRI, G0 5,6- —EBUREY 11 (E 2,
Entry 12), BU&EHA i FHEACER], W 5,6-—HF K
) 1k A1 4-FRILJEY) 1m (35 2, Entries 11, 13), %KM
RENGUR]2EAT HE43 BUAH RIS A=), D Zitds tH i, R

K2 RNRYN AR F A T AT ¢

Table 2  Effect of 2-benzylbenzimidazoles on the reaction

Entry 2-Benzylbenzimidazole Ketone Yield”/%
Cl
O e
1 N N 78
H 0
1a 2a
oy Q@
2 N N 83
H Ho 5
1b 2b
Br
sYes QW
3 N N 74
H H o5
1c 2¢
Me
Qo Qo oy
4 N N 60
H Ho 5
1d 2d
OMe
YeUom 2y
5 N N 82
H H o5
le 2e
Me Me
3 Q) L
6 59
N Me ” Me
H o)
1f 2f
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1h 2h
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9 N 47
H Cl H o i
1i 2i
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|
10 N N 41
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1j 2j
Me Me
11 N | N 42
H H o5
1k 2k
cl Cl
12 N\ N 37
H H o5
11 21
Me

T

N
N
1m Me B

e Uy
O
1n 2n

¢ RS 2- R FEHE FEBRIE(0.5 mmol), Cu(OAc), (20 mol%, 0.1 mmol), NaOH (0.5 mmol), DMF (2.0 mL), %%/%, 120 °C, 24 h. * FE (350 BIU K. < 4- %L 15 7-
B AR VR A TR A B AR R L 1.4).

FFkmME 2 A7 JEA K LI BURIE N (3R 2, Entry 14), fE1% RMNZFAET, WANALIE AL S AR, RD1 e
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e, D SRR, 2-Le R IR AT A1)
FEAZ NI A T A RER AL,
1.3 REZHUBER

ZEA BT BENLERINE] 3 R, 2-"REERIFIK
M1 AERRE Cu(TDFEALTTAE F TR AR R I R I ] v 1]
PN 3, HJE e P AR ROy = i AR
PEIRR 4. LT 13-EIEM B RE, ik 4 5
AAREE A A A SPY, S A R A S
TR A 6 JF12, 2o Bk SRRV RT T i H AR R4
2 JREHEALTIS LUR R, SE B MEL IR L .

2 ZEig

ASCVEANRF R AL 2-7 35 28 - Rk AT AE M 1
TERAAAEAER, AL F IR A BN RIS B AR T
2 RN R, M DLES R4 v R 7] . SR AN R,
7E 120 C 244 T DMF %575 [ 5 24 h BIAT R34 5
FPER S EEAAY). A LR brESE TR, i A
FHRE RIS AR T RPE VP21, R0 T 16 R
D7 EERE e SRR, B, AR A T
N 2- 75 TR IR DR I R SR A PR it T — 2D IR A L B
ARG AR AE BT B R 72 S SO ARG o () R B B S AR,
NGB DTE 23 AL S 0T 50 AT B FH 255 T SRl

3 SWES

3.1 NBE5RF
'H NMR F1 C NMR LA DMSO-d, 58{ CDCl; N7,

@[ N Ar
\>_<
N (0]

N Ar
\ .
@[N: N ou?
H  0-g

-0

5 ~_

18 [ Bruker A H]; MP470 4= H Bt miAX, ¥ i Re s
AL AT N all, 22 i, WA
ToIK AR B,

32 EMEBHRFIBRERAE

321 2-FARIRok KRN & R Tr ik BB R AT

}ﬁ“?%iﬁ:#ﬂ)[ﬁﬂé{é 1a[23a], 1c[23b]’ 1d[23c], 1e[23d]’ lg[23a]’
Thel 1520 1R 1> el SRR 7k Ak

TEREH PERERL T [IRA BEE 1) 50 mL [ Beli 4,
WRIKINNABE —J(0.277 g, 2.5 mmol). X} FIHEZE 2 /%
(0.75 g, 5 mmol)A1 20 mL Z —F%, J#E 190 C T M
3/NEE, FE RGN EEEIRE A 10% S
KBRS, B iR s EE AT, s KR, T
e, 132 BFR=Y 2-(4-FF LR A R IRk (1d) 0.54 g,
W 90%. m.p. 196~198 C (Lit.!” ), m.p. 196~197 C);
'H NMR (DMSO-d,, 400 MHz) 6: 12.27 (br s, 1H), 7.51
(br's, 1H), 7.40 (br s, 1H), 7.21 (d, J=8.1 Hz, 2H), 7.11~
7.09 (m, 4H), 4.11 (s, 2H), 2.25 (s, 3H); “C NMR
(DMSO-d,, 100 MHz) d: 153.7, 143.3, 135.5, 134.5, 129.0,
128.6, 121.5,120.9, 118.2, 110.9, 34.5, 20.6.

2-(4- =9 P R R R ) SRR IR (1b): 1 €8 [ 4K,
m.p. 218~220 C; 'H NMR (DMSO-ds, 400 MHz) o:
12.41 (br s, 1H), 7.69 (d, J=8.0 Hz, 2H), 7.57 (d, J=8.0
Hz, 2H), 7.52 (br s, 2H), 7.16~7.13 (m, 2H), 4.32 (s, 2H);
5C NMR (DMSO-d;, 100 MHz) J: 153.2, 142.9, 130.1,
128.9, 127.8 (q, Jo—r=32 Hz), 126.2, 125.7 (q, Jo—r=4
Hz), 123.5, 121.9, 120.8, 125.18, 118.9, 111.6, 35.1.

L
\
J
N)(H
\,
C +-
4 [U\]
O—o.

B3 AR S R S AL

Figure 3 Proposed mechanism for copper-catalyzed aerobic oxidation of benzyl C—H bond
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HRMS-ESI caled for C;sH;FsN,Na [M+Na]" 299.0772,
found 299.0779.

2-(3,5- IR AR IR IR RK (1) B [ 44, mup.
169~171 °C; '"H NMR (DMSO-d;, 400 MHz) §: 7.50 (dd,
J=8.0, 4.0 Hz, 2H), 7.13 (dd, J=8.0, 4.0 Hz, 2H), 6.94 (s,
2H), 6.85 (s, 1H), 4.10 (s, 2H), 2.23 (s, 6H); °C NMR
(DMSO-d,, 100 MHz) d: 153.9, 138.8, 137.4, 137.3, 127.9,
126.5, 121.2, 114.6, 34.9, 20.8. HRMS-ESI calcd for
CyH ¢N,Na [M+Na]" 259.1211, found 259.1217.

2-(2-5 K G A IR KM (1): A (A4, mup. 231~
233 C; 'H NMR (DMSO-ds, 400 MHz) o: 12.33 (br s,
1H), 7.51~7.46 (m, 3H), 7.41~7.39 (m, 1H), 7.33~7.30
(m, 2H), 7.16~7.12 (m, 2H), 4.34 (s, 2H); “C NMR
(DMSO-ds, 100 MHz) 6: 152.1, 135.1, 133.2, 131.4, 129.2,
128.6, 127.3, 121.3, 114.5, 32.7. HRMS-ESI calcd for
C,H,,CIN,Na [M+Na]" 265.0508, found 265.0511.

5,6 A BE-2-(4- F AR R AR R R FF K (1k): E 6
&4, m.p. 176~178 ‘C; 'H NMR (DMSO-ds, 400 MHz)
9: 12.03 (br s, 1H), 7.25~7.23 (m, 4H), 6.67 (d, J=8.0
Hz, 2H), 4.07 (s, 2H), 3.71 (s, 3H), 2.28 (s, 6H); °C NMR
(DMSO-d,, 100 MHz) d: 158.4, 153.4, 130.3, 130.2, 129.8,
128.4, 118.5, 114.3, 55.5, 34.6, 20.4. HRMS-ESI calcd for
C7H,sN,NaO [M+Na]" 289.1317, found 289.1325.

4- F L -2 -(4- P AR R A ) 2R IR K (Tm): - 1 €[]
&, m.p. 177~180 C; '"H NMR (DMSO-d, 400 MHz)
12.26 (br s, 1H), 7.29~7.26 (m, 3H), 7.03~7.01 (m, 1H),
6.93~6.88 (m, 3H), 4.11 (s, 2H), 3.72 (s, 3H), 2.49 (s,
3H); “C NMR (DMSO-ds;, 100 MHz) 6: 157.9, 153.5,
1533, 129.7, 129.6, 122.2, 121.9, 121.6, 121.2, 119.2,
113.8, 55.0, 34.1, 16.8. HRMS-ESI calcd for C;¢H;¢N,NaO
[M+Na]" 275.1160, found 275.1154.

322 2-FERARIToReL F ey oo T ik

TEREA PEAERE T [FIAA BEE ) 10 mL [ R BeIE
UM 2-"F3EZKFF K104 mg, 0.5 mmol), BAERE
(18 mg, 0.1 mmol). ZFEH(20 mg, 0.5 mmol)Fl 2.0 mL
Jo7K DMF 5, T 120 CF M. 24 h. ffRIEEDA
HEZRE, A S mL WK, LKROBERER=IRE
I, WA TRAKVEE, ToKBREREE TR, U8, WK, A
ENT o B, YEAIN VOAhER) @ (LR CBE)=
10 © 1 PRREANS A AE AR 2 91 mg, 7% 82%. m.p.
216~218 C (Lit.” ) mp. 218~219 ‘C); '"H NMR
(CDCls, 400 MHz) d: 10.74 (br s, 1H), 8.70 (d, J=7.2 Hz,
2H), 7.96 (d, J=8.0 Hz, 1H), 7.64 (d, J=7.2 Hz, 1H),
7.61~7.54 (m, 3H), 7.44 (dd, J=8.0, 7.2 Hz, 1H), 7.37
(dd, J=7.2, 7.0 Hz, 1H); *C NMR (CDCl;, 100 MHz) :

1712 http://sioc-journal.cn/
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184.0, 147.7, 143.9, 135.3, 133.9, 133.1, 131.3, 128.5,
126.5,123.8, 122.3, 112.0.
3.3 FYIRIES

2-(4-F 7K F B2 ) 2R Rk e (22) 1 [ L 4K, mup.
226 ~227 ‘C (Lit1"%), m.p. 224~226 ‘C); 'H NMR
(DMSO-ds, 400 MHz) 6: 13.57 (br s, 1H), 8.61 (dd, J=
6.8, 2.0 Hz, 2H), 7.88 (br s, 1H), 7.70~7.65 (m, 3H), 7.39
(br s, 2H); *C NMR (CDCl;, 100 MHz) §: 182.7, 148.1,
143.6, 139.3, 134.6, 133.2, 132.0, 129.1, 126.3, 123.8,
121.8, 113.3.

2-(4- = 6 O PR R 68 ) R JF K (2b): 1 A 4,
m.p. 235~237 ‘C; '"H NMR (DMSO-ds, 400 MHz) o:
13.64 (br s, 1H), 8.70 (d, J=8.0 Hz, 2H), 7.98 (d, J=8.0
Hz, 2H), 7.77 (br s, 2H), 7.40 (br s, 2H); “C NMR
(DMSO-d,, 100 MHz) 6: 182.8, 147.5, 138.9, 132.6 (q,
Je-r=22 Hz), 131.5, 127.9, 125.3, 125.26, 125.22, 125.18,
125.14, 122.4, 119.7. HRMS-ESI calcd for C,sHoF3N,NaO
[M+Na]" 313.0565, found 313.0569.

2-(4- V8 2% F I ) 2R IR e (2¢): B 4R, mup.
252~254 “C; '"H NMR (DMSO-d, 400 MHz) 6: 13.50 (br
s, 1H), 8.55~8.52 (m, 2H), 7.86~7.83 (m, 2H), 7.76 (br s,
2H), 7.40~7.38 (m, 2H); °C NMR (DMSO-d, 100 MHz)
0: 182.4, 147.6, 143.5, 134.5, 132.8, 131.5, 128.0, 124.9,
113.4. HRMS-ESI caled for C4;HoBrN,NaO [M-l-Na]+
322.9796, found 322.9798.

2-(4- FR 2 FE I R ) S R ke 2@)! o ] 44
m.p. 254~256 C (Lit!"", m.p. 256~257 ‘C); '"H NMR
(DMSO-d, 400 MHz) 6: 13.48 (br s, 1H), 8.53 (d, J=8.0
Hz, 2H), 7.76 (br s, 2H), 7.43 (d, J=8.0 Hz, 2H), 7.39~
7.37 (m, 2H), 2.43 (s, 3H); “C NMR (DMSO-d;, 100
MHz) §: 182.9, 148.0, 144.3, 143.3, 132.9, 131.0, 129.0,
123.1,111.2,21.3.

2-(4- F AL 5 T I 328 ) 2R SR K (20)11 O A LT 4K,
m.p. 253~255 C (Lit."*, m.p. 251~253 C); '"H NMR
(DMSO-d, 400 MHz) 6: 13.44 (br s, 1H), 8.68 (d, J=8.0
Hz, 2H), 7.88 (d, J=8.0 Hz, 1H), 7.62 (d, J=8.0 Hz, 1H),
7.42 (t, J=8.0 Hz, 1H), 7.34 (t, J=8.0 Hz, 1H), 7.17 (d,
J=8.0 Hz, 2H), 3.91 (s, 3H); °C NMR (DMSO-d,, 100
MHz) d: 182.0, 164.3, 148.8, 143.6, 134.4, 133.9, 128.7,
125.9,123.5,121.6, 114.4, 113.2, 55.3.

2-(3,5- 2 P O R B ) O K e (2): 1 £ [T A
m.p. 257~259 ‘C; '"H NMR (DMSO-ds, 400 MHz) o:
13.52 (br s, 1H), 7.73~7.67 (m, 3H), 7.37 (br s, 2H),
7.33~7.30 (m, 1H), 7.26 (s, 1H), 2.33 (s, 6H); °C NMR
(DMSO-d,, 100 MHz) J: 188.4, 148.3, 136.5, 134.2, 134.1,

Chin. J. Org. Chem. 2015, 35, 1707~1714
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131.8, 130.8, 128.8, 124.5, 20.5. HRMS-ESI calcd for
C16H14N,NaO [M+Na]* 273.1004, found 273.1009.

2-(3- FP AR 2 A TP B R ) R T K L (2g): 0 [T A
m.p. 236~238 C; 'H NMR (DMSO-d,;, 400 MHz) o:
13.50 (br s, 1H), 8.22 (d, J=8.0 Hz, 1H), 8.08 (s, 1H),
7.76 (br s, 2H), 7.55 (t, J=8.0 Hz, 1H), 7.40~7.38 (m,
2H), 7.34~7.31 (m, 1H), 3.87 (s, 3H); *C NMR (DMSO-
ds, 100 MHz) J: 183.1, 159.0, 147.8, 136.7, 131.5, 129.6,
128.8, 124.6, 123.5, 119.4, 115.6, 55.4. HRMS-ESI calcd
for C;sH,N,NaO, [M—|—Na]+ 275.0796, found 275.0799.

2-(2- FHAE R K B R ) 2R JF K W (2h): R [ A
m.p. 228~230 ‘C; 'H NMR (DMSO-ds, 400 MHz) o:
13.45 (br s, 1H), 8.31 (br s, 2H), 7.69~7.55 (m, 2H), 7.36
(br s, 2H), 7.20 (d, J=8.0 Hz, 1H), 7.10 (t, J=7.2 Hz,
1H), 3.73 (s, 3H); >C NMR (DMSO-d;, 100 MHz) o:
187.1, 157.6, 148.5, 138.7, 132.6, 129.9, 127.3, 123.6,
119.9, 112.1, 55.7. HRMS-ESI calcd for C;sH;;N,NaO,
[M+Na]" 275.0796, found 275.0799.

2-(2- SR H R 2 ) R R e (21): A BB R, mup.
210~212 ‘C; '"H NMR (DMSO-d, 400 MHz) §: 13.71 (br
s, 1H), 7.80 (d, J=8.0 Hz, 1H), 7.72 (br s, 2H), 7.63~7.61
(m, 2H), 7.55~7.51 (m, 1H), 7.39 (br s, 2H); *C NMR
(DMSO-ds, 100 MHz) 6: 186.1, 147.5, 136.8, 132.2, 131 .4,
130.5, 130.4, 129.8, 128.6, 126.8, 115.2. HRMS-ESI calcd
for C14HyCIN,NaO [M+Na]™ 279.0301, found 279.0307.

2-(2-ZE F IR 2R R kM (25): A A E 4K, mop. 248~
250 ‘C; '"H NMR (DMSO-ds, 400 MHz) o: 13.61 (br s,
1H), 9.38 (s, 1H), 8.48 (d, /=8.0 Hz, 1H), 8.21 (d, J/=8.0
Hz, 1H), 8.13 (d, /=8.0 Hz, 1H), 8.06 (d, J=8.0 Hz, 1H),
7.81 (br s, 2H), 7.76~7.72 (m, 1H), 7.69~7.65 (m, 1H),
7.43~7.41 (m, 2H); C NMR (DMSO-ds, 100 MHz)
183.4, 148.0, 135.2, 133.4, 1329, 131.9, 131.7, 131.5,
129.9, 129.1, 128.6, 128.0, 127.7, 127.0, 125.7. HRMS-
ESI caled for CisH;,N,NaO [M+Na]® 295.0847, found
295.0852.

5,6- — FJE-2-(4- AR AR 2R AR BE) 2R 0 Rk (2k): A
AR, mp. 249~251 ‘C; 'H NMR (DMSO-d,, 400
MHz) 6: 13.24 (s, 1H), 8.72 (d, J=8.0 Hz, 2H), 7.68 (s,
1H), 7.42 (s, 1H), 7.21 (d, J=8.0 Hz, 2H), 3.95 (s, 3H),
2.56 (s, 6H); °C NMR (DMSO-d;, 100 MHz) J: 181.3,
163.6, 147.7, 142.0, 135.0, 133.3, 132.6, 132.0, 128.4,
120.7, 113.8, 112.3, 55.6, 20.3, 20.0. HRMS-ESI calcd
for C;7H gN,NaO, [M+Na]" 303.1109, found 303.1114.

2-(4- AR H R 3k )-5,6- — &R Rk 2D): (Bt
[E44, m.p. 244~246 ‘C; 'H NMR (DMSO-d,, 400 MHz)
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J0: 13.89 (br s, 1H), 8.63 (d, J=8.0 Hz, 2H), 8.01 (br s,
2H), 7.16 (d, J=8.0 Hz, 2H), 3.91 (s, 3H); “C NMR
(DMSO-d,, 100 MHz) 0: 181.6, 164.5, 150.8, 144.9, 133.9,
128.3, 127.3, 117.0, 114.5, 56.2. HRMS-ESI calcd for
Cy5H,oCL,N,NaO, [M+Na]" 343.0017, found 343.0023.

4- FF L -2 -(4- PP AR 5 2 R 9 368 ) R R K 4 (2ma) FT 7-
FHORE - 2-(4- B AR5 K Y 9t 68 ) 4% JF WK 4 (2mb) (2ma :
2mb=1: 1.4): AL, mp. 250~255 C; 2ma: 'H
NMR (DMSO-ds, 400 MHz) 6: 13.47 (s, 1H), 8.66 (d, J=
1.6 Hz, 2H), 7.69 (d, J=1.6 Hz, 1H), 7.24~7.22 (m, 1H),
7.17~7.13 (m, 3H), 3.91 (s, 3H), 2.80 (s, 3H); 2mb: 'H
NMR (DMSO-ds, 400 MHz) 0: 13.37 (s, 1H), 8.74 (d, J=
1.6 Hz, 2H), 7.42 (d, J=1.6 Hz, 1H), 7.30~7.28 (m, 1H),
7.17~7.13 (m, 3H), 3.91 (s, 3H), 2.85 (s, 3H); C NMR
(DMSO-d,, 100 MHz) 0: 181.8, 181.4, 163.7, 148.3, 147.6,
143.0, 142.8, 133.6, 133.5, 133.4, 130.8, 128.4, 128.3,
125.7, 125.4, 123.1, 123.0, 122.8, 118.4, 113.9, 113.8,
110.1, 55.6, 17.2, 16.5. HRMS-ESI caled for Ci¢H;4N,-
NaO, [M+Na]" 289.0953, found 289.0957.

4 Bh#4 %} (Supporting Information) £ &% 1b~1m,
2a~2m (] "H NMR 1 °C NMR %[, iXeipplal L4
e A F B3 (http://sioc-journal.cn/)_E T %K.
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