% 4’& {& % DOI: 10.6023/cjoc202110019

Chinese Journal of Organic Chemistry ARTICLE

BUAFEN SIS EEMENES CERT RN

RAFH e B e THMe EiEFHe
BRI e FHERY R EeN
@) PN RS S 2552 0 ARG EN S 525 F TREERE SSRGS ) EER 541004)
C EMITE B S RS R RS S AR E SR ) EM 537000)
CHEERFUEENT R WM EE 416000)

WE RSB S R T — RIEER Y. 2GR E R R R ATEEAT, BRI SRS
s B R ENHO) M AR 41 DBU (1,5- — %% ZIF[5.4.0] - —1@-5)5 M2 5. [ SR 17 5 55 15 (K8 43 b e e el
AME R, BA RN RYEREE " BORHRR G 2 13 AR S5 L, R S B 5 iidR
P67 — P .

R AP B B

Electrochemically Mediated Esterification of Aromatic Aldehydes with
Aliphatic Alcohols via Anodic Oxidation
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Abstract A series of ester compounds were synthesized by direct oxidative coupling of aldehydes with alcohols. The
electrosynthesis reaction can be carried out at room temperature without inert gas protection, external oxidants, N-heterocyclic
carbene (NHC) catalyst and alkali (such as DBU (1,5-dizzabicyclo[5.4.0Jundecen-5-ene)), efc. The oxidative esterification
reaction processes in a simple and easily available undivided electrochemical cell and constant current mode. This protocol
features mild reaction conditions, broad substrate scope, cheap and easily available starting materials, and simple operation,
providing a new strategy for the green synthesis of ester compounds.
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Figure 1 Some common commercially available aromatic es-
ters spices and the HMG-Co A reductase inhibitor “Mevastain”

AR, AL A BRER S R  TAEE T2
(R IVERL, RN AZECR R o R A7 UjZL_J? 7,
TR ANEENFIEGE R 7], BA R F&5. SO REE
2. Boydston B ﬁéﬂ['olhﬁ*ﬂ%Aﬁki& 5 NHC
AL A, ARSI AIE AL AR S AL & E T, S
LT RN EE (1) 4 A6 B8 1k ) B (Scheme  1a). 2R bl Hb,
Brown VR ZH M It £ R e o e H IR E AR AL
ST R PR S A R A S B (1% S B L IR s 850
mA, Scheme la). Ji i 2E B NHC A {7 3k i 43 2
Breslow ] 4 /& 13X P Fi S B DRI DG BREAD IR, AR S
N ZFHEA LI DBU FHE VA4 4 58wy FL I 25 B2
[FFEF N AT LASEE, SR S AR b AN 8 TR A *ETE?JMIJ
FEA LA 28 OB SRR 1) TAE & 02, WAl &
APAEE R AR EZE NHC X %EM‘JHE
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(a) Previous work:
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Scheme 1 Oxidative esterification of aldehydes and alcohols
1 ERSHS

1.1 REFHHML

H ok, uﬁéﬁu@ﬂﬁﬁaw%ﬁ% XTI
HLUI S FERRIE . A 7R DA R FARGEEAT T B (3R 1), 4R
i&}ﬁ%ﬁﬁﬁm&(wcﬂfﬁﬁam, R AE NI, BN S
mA I, HFR™%) 3a 7% 65%(3K 1, Entry 1). {HF7E
B, HHEFUAN 10 mA B, HARY) 3a 2RISR
92%(F 1, Entry 2). 4H7H 10 mA 424 15 mA B, H
bRFE 3a 7= 268 (K 1, Entry 3). 4 LABULE:
(NH D) NIRRT, HERP“Y0 3a P2 R EE 35%(F%K 1,
Entry 4). ik £E0U T B0 82 (n-BusNDVE Ay H AR,
FBR4 3a 197 AN 30%(3K 1, Entry 5). 23 PAPY T 2
1 AR L (n-BusNC104) N HLAR TR, %A W22 H A5~
W) 3a MAE L3R 1, Entry 6). Bl J5 ik T RS IETR], 24
DA H B PA(DMSO) A I, BARF=Y) 3a r=3h
58%(3 1, Entry 7). 24LL N,N-—F 3 H % (DMF) N
MEREFR, AW 23R & 3a (2L 1, Entry 8). 24LL
AR E(DCM) BT, XS E 20%01 3a(3R 1,
Entry 9). 5/, EX N AT IR, SRR
FHA%, RVC fE RIS, HEs™% 3a M= F00N
25%(F& 1, Entry 10). 4% F HoAh AR gk it #R
W BESAE IR, HAR™Y) 3a 7 R ABAECEK
1, Entries 11~13). 4k, L0 RVC [FIAE A FEAR AN
By, HAR¥) 3a 7734 45%(3K 1, Entry 14). %L1
Fr B EERBAMNG, B AEABIRES, BARr=Y) 3a /23R
85%(F 1, Entry 15). 24 LUEF [ S BEAR AT AR B,
WA WE R B AR 3a 774K 1, Entry 16). %8 LATIE,
NI AR S PLARE R, TN 10.0
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BH=E
K1 AHBEA AV SRR mA, 0.5 equiv. ff] LiCIO4 1 N HLAR R, RVC 15 AFHHR, 4
Table 1 Reaction optimization for the synthesis of esters PR, T R BN RVC HUR B R TR A R
N . [ 7N\
2 THTFER, M EARRAR TN, B R
CHO RVC(#) || i) ~ N
Q + CH;0H - 0 MR BT
~ I, Solvent, Electrolyte ~o R
° 2 s 12 BSBHORE
— (S ESb e ANA- 3 C SR R NA ) Y 7/ S ek
Entry Electrol Sol tCurrent/ Electrod e 4=
y yte Solvent A ectrode % HI(R 2). B, X— R EEM IR ET 7%,
1 LiCIOs CH:CN 5  RVC(+)IPt(—) 65 Mk H 2B NI, % RMAE 2 h A4 B AT SE R,
2 LiCl0s CHCN 10 RVC(H)IPY(—) %2 H EHARFE7= 50K 90% (3R 2, 3b). 44k S8 ks i
3 LiCIOs CH:CN 15  RVC(+)IPt(—) 92 p
4 NHd CHCN 10 RVC(HIPH(—) 35 2, "; U%EW@%\ %z@;%uﬁm@%ﬁﬁiﬁﬂﬁ, N2
5  TBAI CH:CN 10 RVC(+)IPt(—) 30 PABL R 77 23R AR, 7230 508 85%. 80%.
6 TBAP CH;CN 10 RVC(+)IPy(—) NR T2%(FK 2, 3¢~ 3e.3g), A1, FEGTEREIREE MK, R
; igg D}ﬁg ig Ezgggugtg—i T58 LT 5 R TR, 2430 B S R A M SR A
1 4 t(— race —
9 LiClo: DCE 10 RVC(+H)Pt—) 20 I, e Y BEANSUT B, B AR 2 BE A e A0 5 n
10 LiCIOs CHCN 10  Pt(—)IRVC(+) 25 MR R EE, P3R53 508 70%- 35%(3% 2, 3d. 3f). LA
11 LiClOs CH:CN 10  RVC(+)IFe(—) 30 L FER BRI, BRI r= 245 NiHE, 23
12 LiClOs CH:CN 10 RVC(i)HNi(—) 38 82%(3 2, 3h). MULRRECAIRIN, FEIrE 2R 45%
13 LiClIOs CH:CN 10  RVC(+H)IC felt(—) 40 o s — A & g oy 250
14 LiCIO; CHCN 10 RVC(H)IRVC(—) 45 (R 2, 30, HUSIIBARAN, FPHI9 35%(F
15  LiClos CH:CN 10 C(+)IPy(—) 85 2, 3j). BJE, XIALERRATHE R, HL CEARY)
16 LiClIOs CH:CN 10  Pt(+)IPt(—) NR B, DL 32%0 7= 23815 B AR =4 3k(K 2). 24 LAy A i

4 Reaction conditions: undivided cell, 1a (0.5 mmol), 2a (1.5 mmol, 3.0
equiv.), LiClO4 (0.25 mmol, 0.5 equiv.), CH3CN (5.0 mL), room temperature;
bTsolated yield. NR=no reaction.

RIS, B 70%1 7= 23545 B A5 = H(EE 2, 31). 4LL

R2 PRYEHTER

Table 2 Reaction scope for the substrate

RVC(+) | | Pt(-) 9 2
CHO 10 mA .
+ RPOH #» ©
R LiClO4 (0.5 equiv.) R
1 2 CH3;CN 3

sl ool coadiV o poliivane

3a, 92% 3b, 90%

o) o)
| | |
| OJV /@AOW /@)\O/\,O\ /@/'\O\
~o o o o

3h, 82%

3f, 35% 39, 72%
3k, 32% 31, 70%

3c, 85%

3d, 70%

3i, 45%

None OIS

3m, 67%

T P R R I
o\ /@)\O/\ /@)\O/\ /@/LO/\ o™
Cl Br OHC

30, 85% 3p, 53%

39, 67%

Z

3r, 50% 3s, 58%

4Reaction conditions: undivided cell with RVC anode and Pt plate cathode, constant current=10 mA, 1 (0.5 mmol, 1.2 equiv.), 2 (1.5 mmol, 3.0 equiv.), LiClO4

(0.25 mmol, 0.5 equiv.), and CH;CN (5 mL), room temperature. ? Isolated yield.
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SR IR RPIE, HRELL 67% 117 %3545 H b5 =4
(& 2, 3m). HLLKA NIEWIES, HES=P07= 25848, L
N 42%, IXT]RESE R UK R BRI A A B S 8 (R 2,
3n).

B, DORERNIERIRY), R EBENEY
X% SRS B . 1 S A T R AT R
IS BEAT I IT, RILATLALL 85% 7= R 3K H AR =4
(K 2, 30). FifiJa, XFs A W A2 1 28 R EA T AT 5,
0 DG S SHROK NIRRT, PR A, 4
N 53%- 67% (K 2, 3p~3q). GIEFEX AR HEEAE N
Yes, A AHR S5 = SRS T H AR =3 2, 3r). LEAh,
T AR 2B 1) o R SRS %0k, LA 58% (1
P RIRAG HARIER 2, 3s). LE EATA, 2 B
Bz RYE YR, T H R N AR, e e
SRR, AT ERIER NHC ARG, =i
T REAT R 2T
1.3 {&HIEE

NTIRNT FREXA R PHLER, BT T — R4 5L
I8 (Scheme 2). X41m &S (1a)F1 HEEQQa)fEAEH . HE
NS WARHE AT, RN AR A, R L ETE A=
V) 3a AR, Ui HLIRAE 12 B H RS S BEE FH (Scheme 2,
a). 9T B2 1 SRR BB 0 0T A ) ik ik
i PRt 5 SR A T 3R TS B AR =4 3a? k40 O
B R VAR, A () 1R AR B
U5, FERRHE S A T 0 T (1) AT 03 (4) 12047 HL AR,

0
(@) CHO it H _
+ CH30H 0
5 CH3CN ~o
LiClO4 (0.5 equiv. .
1a 2a 4 quiv.) AWEEH| 3a
(b) CHO RVC(+) | | Pt(-), =10 mA
+ NaOCH; >
- CH3CN or DMSO
0 LiCIO,4 (0.5 equiv.)
1a 4
0
O/
o
ARWLEH| 3a
© COOH RVC(+) | | Pt(-), = 10 mA
+ CH4OH >
- CH5CN
0 LiCIO, (0.5 equiv.)

5 2a
(e}
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ARMEET| 3a
B2 s

Scheme 2  Control experiments
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AR BT 724 3a 4 K (Scheme 2, b). N T Kl i
T (1a) 42 75 2 75 BH B S0 S8 AN IR 5 15 R AR s 1k S
N2 JEFENT AR K R(S) 5 H I (2a) TE N IR I TE AR ifE
At N RHAT A, HEIFRARNE B Y 3a
(Scheme 2, c), 1XA™45H 3 B B8 HF 1% A (EBH A AL
HIR.
1.4 RREHLH

BT DL b g i g 06 45 A SCERAR B, AR H
2R BAE A S S T REINLER (BT 2), %G, BE17E
P AR I B T3 RS A AE il S BH & T A, B S R (A
A RE—NEEFEERENBEME 7 B, Sk
B FI 58 2 RASERZ N NAS B HR A& €, Hhialfk C
BES AR FEEA R HArr=y 3. Fi, SRS
TAEPIRAR B T RAER, TEREAN B IR

O
O
® g H
R RJL?, RS
\_ ..CH 3 2H*
HO-R
. 2
(O]
3 o 126 g
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@
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Figure 2 Possible reaction mechanism
2 i
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JRNAE I KRS FRIETHEAT, TC T M M A A
SIRMAH, A FERN NHC AR, B4 K
SRR, B, BURLEE 53, G
A 5, RS AL B AL R A A A T —
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MRILX

(NMR)7t Bruker Avance III HD (400 MHz)&}, Bruker
Avance NEO (600 MHz) i#47, PLAX CDCl; ARAR
DMSO-ds A, LAY 3ERE B (TMS) A N bi. JE T
Agilent 6545 Q-TOF LC/MS I & 43 # i A (EST) ]
& HRMS 1. S8 it & 7003 R o i, ikl
WA LB AT TIRACEE, B SE56 2 5 7E 2 HH AL ]
HEEAAARA A b SR A PR A 7 55019 3%,
B Hr 4k,
32 ZWHE

8 1(0.5 mmol). B 2 (3 mL). LiClO4 (0.25 mmol,
0.5 equiv.)s ZAHEG mLIKZXIMA 10 mL =i, RVC
(100 PPDAE A PFAMK FARAFRL, £1(1 em X 1 em X 0.1
em){ERNBA R AR AT RL, THEBREEEN 10 mA, fEER
(25 CHA) F AT HAR, 8 I 2 6l vk M IR A
PSR H B IRY) R, RNERE, H R OB
PR S K RS B, FITEK NaxSOs T I 7ENk T
AR UE FRRZVE7. HRERH B isvkalitk, Ha
1% < B8/ A il Tk e FBE 0 A5 280 B b =42 3.
3.3 BfrLEMLERIE

4-FE LR F R R 3a) 4 TEEOE, 77K 92%.
'H NMR (400 MHz, CDCl;) &: 8.02~7.96 (m, 2H),
6.94~6.89 (m, 2H), 3.88 (s, 3H), 3.85 (s, 3H); *C NMR
(100 MHz, CDCls) d: 165.8, 162.3, 130.6, 121.6, 112.6,
54.4, 50.8; HRMS (ESI) caled for CoH;;0; [M+H]"
167.0703, found 167.0705.

4-FEE LR 2B 3b)S): WA, 7R 90%.
'H NMR (400 MHz, CDCl;) &: 8.04~7.93 (m, 2H),
6.94~6.86 (m, 2H), 4.34 (q, J=7.06 Hz, 2H), 3.85 (s,
3H), 1.37 (t, J=7.07 Hz, 3H); 3C NMR (100 MHz,
CDCLs) d: 166.4, 163.2, 131.5, 122.9, 113.5, 60.6, 55.4,
14.3; HRMS (ESI) caled for C;oH;305 [M + H] "
181.0859, found 181.0862.

4-HAEFE R R I B Be)l'sl: TEEMAER, 77 85%.
'H NMR (400 MHz, CDCl;) d: 8.07~7.93 (m, 2H),
6.95~6.85 (m, 2H), 4.24 (t, J=6.64 Hz, 2H), 3.85 (s, 3H),
1.82~1.72 (m, 2H), 1.01(t, J=7.42 Hz, 3H); 3C NMR
(100 MHz, CDCls) d: 166.4, 163.2, 131.5, 122.9, 113.5,
66.2, 55.4, 22.1, 10.5; HRMS (ESI) caled for CiH;50s
[M+H]" 195.1016, found 195.1019.

4-FREFFR ARG LEBAk, 7%
70%. '"H NMR (400 MHz, CDCL3) 6: 8.02~7.97 (m, 2H),
6.93~6.89 (m, 2H), 5.26~5.18 (m, 1H), 3.86 (s, 3H),
1.36 (s, 3H), 1.34 (s, 3H); 3C NMR (100 MHz, CDCls) &:
165.9, 163.2, 131.5, 123.4, 113.5, 67.9, 55.4, 22.0; HRMS
(ESI) caled for C;H1405Na [M+Na]" 217.0835, found

4722 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

217.0831.

4-FEFIEH R T R (e)™Sl: LA, F 85%.
'H NMR (400 MHz, DMSO-de) 6: 7.93~7.88 (m, 2H),
7.06~7.02 (m, 2H), 4.23 (t, J=6.55 Hz, 2H), 3.83 (s, 3H),
1.70~1.63 (m, 2H), 1.46~1.37 (m, 2H), 0.92 (t, J=7.39
Hz, 3H); 3C NMR (100 MHz, DMSO-ds) J: 165.4, 163.1,
131.2, 122.1, 114.0, 64.0, 55.5, 30.3, 18.8, 13.6; HRMS
(ESI) caled for C;oHi70; [M+H]" 209.1172, found
209.1172.

4- AR FRBUT EGEOUS: L Ok, 7%
35%. '"H NMR (600 MHz, DMSO-d¢) J: 7.85~7.83 (m,
2H), 7.02~7.00 (m, 2H), 3.81 (s, 3H), 1.52 (s, 9H); '3C
NMR (150 MHz, DMSO-dq) d: 164.7, 162.8, 131.1, 123.6,
113.8, 80.1, 55.5, 27.9; HRMS (ESI) calcd for Ci,H}705
[M+H]" 209.1178, found 209.1172.

4-FEFEFR R IR EE 3g)! ) LR, 77 E 72%.
'H NMR (400 MHz, CDCl;) 6: 8.03~7.96 (m, 2H),
6.94~6.89 (m, 2H), 4.28 (t, J=6.52 Hz, 2H), 3.86 (s, 3H),
1.78~1.72 (m, 2H), 1.44~1.37 (m, 4H), 0.92 (t, J=6.55
Hz, 3H); 3C NMR (100 MHz, CDCl;) d: 166.5, 163.2,
131.5, 122.9, 113.5, 64.8, 55.4, 28.5, 28.2, 22.4, 14.0;
HRMS (ESI) caled for C;3H190; [M+H]" 223.1329,
found 223.1331.

4-FH BRI 2-F A ARG TG ik,
P 82%. 'H NMR (400 MHz, CDCls) d: 8.05~7.99 (m,
2H), 6.93~6.88 (m, 2H), 4.44 (t, J=4.77 Hz, 2H), 3.85 (s,
3H), 3.71(t, J=4.65 Hz, 2H), 3.42 (s, 3H); *C NMR (100
MHz, CDCl;) d: 166.3, 163.4, 131.7, 122.4, 113.5, 70.6,
63.7, 59.0, 55.4; HRMS (ESI) calcd for C;H504 [M+H]"
233.0784, found 233.0781.

4-F L IE IR T -2-BR-1-FE (3D)2: EEAA, 7=
# 45%. "TH NMR (400 MHz, DMSO-ds) 6: 7.94~7.91 (m,
2H), 7.08~7.01 (m, 2H), 4.91 (d, J=2.43 Hz, 2H), 3.84
(s, 3H), 3.59 (t, J=2.39 Hz, 1H); *C NMR (100 MHz,
DMSO-ds) d: 164.6, 163.4, 131.4, 121.1, 114.2, 78.6, 77.8,
55.6, 52.1; HRMS (ESI) calcd for C;;H;00sNa [M+Na]*
213.0522, found 213.0519.

4-FAFEFEFIR 2,2,2- =5 LHR 3122 L,
% 35%. 'TH NMR (600 MHz, DMSO-ds) 0: 7.97~7. 94
(m, 2H), 7.11~7.09 (m, 2H), 4.96 (q, J=9.08 Hz, 2H),
3.85 (s, 3H); *C NMR (150 MHz, DMSO-ds) &: 163.9,
163.9, 131.8, 125.6 (q, J=277.29 Hz), 120.1, 114.4, 60.1
(q, J=35.09 Hz), 55.7; HRMS (ESI) calcd for C1oH;0F305
[M+H]" 235.0577, found 235.0570.

4-HAEEFFRA CEEGCK): Lok, =%

Chin. J. Org. Chem. 2021, 41, 4718~4724
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32%. '"H NMR (600 MHz, DMSO-d) : 7.92~7.89 (m,
2H), 7.0~7.02 (m, 2H), 3.82 (s, 3H), 1.87~1.84 (m, 2H),
1.73~1.69 (m, 2H), 1.55~1.48 (m, 4H), 1.42~1.37 (m,
2H); *C NMR (150 MHz, DMSO-ds) J: 164.8, 163.1,
131.2, 122.5, 114.0, 72.0, 55.5, 31.1, 25.0, 23.1; HRMS
(ESI) caled for CisH190; [M+H]"™ 235.1329, found
235.1336.

(1R,28,5R)-2-57 P Fk-5- LA O 0k 4-FHAA R F R
fg 3D TEWAE, 72% 70%. 'H NMR (400 MHz,
DMSO-ds) 6: 7.92~7.88 (m, 2H), 7.06~7.02 (m, 2H),
4.83~ 4.75 (m, 1H), 3.82 (s, 1H), 1.99~1.94 (m, 1H),
1.89~1.82 (m, 1H), 1.70~1.64 (m, 2H), 1.55~1.47 (m,
2H), 1.13~1.04 (m, 2H), 0.91~0.86 (m, 7H); '*C NMR
(100 MHz, DMSO-de) d: 164.9, 163.1, 131.1, 122.2, 114.0,
73.6, 46.6, 40.6, 33.7, 30.9, 26.2, 23.3, 21.9, 20.4, 16.5;
HRMS (ESI) caled for C1sHaO3Na [M+Na]™ 313.1774,
found 313.1782.

SWIbE-1-5 I 4-FAEOE AR EEGm)!S: (6|
B4R, 2% 67%. m.p. 106.5~107.9 ‘C. 'H NMR (400
MHz, DMSO-ds) 6: 7.95~7.91 (m, 2H), 7.08~7.04 (m,
2H), 3.84 (s, 2H), 3.83 (s, 3H), 1.99~1.95 (m, 3H), 1.72~
1.62 (m, 6H), 1.60~1.54 (m, 6H); 3C NMR (100 MHz,
DMSO-ds) 6: 165.4, 163.1, 131.2, 122.1, 114.1, 73.3, 55.5,
38.8, 36.4, 33.1, 27.4; HRMS (ESI) calcd for C19H,403Na
[M-+Na]" 323.1618, found 323.1631.

(15,28,48)-1,7,7- = FHEXOAR[2.2. 1] B fe-2-3E 4-F4E
FORHREE(3n)2Y: ok, 7% 42%. 'TH NMR (600
MHz, DMSO-ds) 6: 7.91~7.87 (m, 2H), 7.05~7.01 (m,
2H), 4.72 (d, J=4.72 Hz, 2H), 3.82 (s, 3H), 2.34 (d, J=
4.74 Hz, 1H), 2.30 (t, J=4.57 Hz, 1H), 1.77~1.74 (m,
1H), 1.67~1.34 (m, 6H), 1.34~1.08 (m, 7H), 0.93~0.83
(m, 1H); '3C NMR (150 MHz, DMSO-ds) d: 165.0, 163.1,
131.2, 122.4, 114.0, 77.1, 55.5, 41.1, 40.0, 39.2, 35.1, 34.9,
27.7, 23.8; HRMS (ESI) caled for C;sHys0; [M+H]"
289.1804, found 289.1802.

4-(HUT ) K H R 16 30)>): ik, e
85%. '"H NMR (600 MHz, CDCls) &: 8.00~7.94 (m, 2H),
7.48~7.42 (m, 2H), 4.36 (q, J=7.20 Hz, 2H), 1.38 (t, J=
7.07 Hz, 3H), 1.34 (s, 9H); '*C NMR (150 MHz, CDCl;) §:
166.7, 156.4, 129.4, 127.7, 125.3, 60.7, 35.0, 31.1, 14.3;
HRMS (ESI) caled for C;3H;90, [M+H]" 207.1380,
found 207.1377.

4-FRHIR OTEQ3p)PY: Tamk, % 53%. 'H
NMR (600 MHz, DMSO-ds) 6: 7.96~791 (m, 2H),
7.60~7.54 (m, 2H), 4.30 (t, J=7.08 Hz, 2H), 1.31 (t, J=
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7.13 Hz, 3H); 3C NMR (150 MHz, DMSO-ds) 0: 164.9,
138.2, 131.0, 129.0, 61.1, 14.1; HRMS (ESI) calcd for
CoH0C10, [M+H]" 186.0448, found 186.0440.

4-HFHR LBEBq)RT: Lk, M=% 67%. 'H
NMR (600 MHz, DMSO-ds) : 7.89~7.86 (m, 2H), 7.
76~7.72 (m, 2H), 4.31 (t, J=7.08 Hz, 2H), 3.35 (s, J=
7.07 Hz, 3H). 3C NMR (150 MHz, DMSO-d) 0: 165.1,
131.9, 131.1, 129.1, 127.3, 61.1, 14.1. HRMS (ESI) calcd
for CoH0BrO, [M+H]" 228.9858, found 228.9849.

4-FELELOE R 2R3 LA, 2 F 50%.
'H NMR (400 MHz, DMSO-d¢) d: 10.11 (s, 1H), 8.17~
8.13 (m, 2H), 8.06~8.03 (m, 2H), 4.36 (q, J=7.07 Hz,
2H), 1.34 (t, J=7.16 Hz, 3H); 3C NMR (100 MHz,
DMSO-ds) d: 193.0, 165.0, 139.1, 134.6, 129.8, 129.7,
61.4, 14.1; HRMS (ESI) caled for CioH;;05 [M+H]"
179.0703, found 179.0709.

4-Z R FER R 25 (3s) 28 TR, 773 58%.
'H NMR (400 MHz, DMSO-ds) d: 7.97~7.93 (m, 2H),
7.64~7.60 (m, 2H), 4.49 (s, 1H), 431 (g, J=7.11 Hz,
2H), 3.82 (t, J=7.11 Hz, 3H); 3C NMR (100 MHz,
DMSO-ds) d: 165.1, 132.0, 129.9, 129.3, 126.4, 84.0, 82.6,
61.0, 14.1; HRMS (ESI) calcd for C;;H;00.Na [M+Na]*
197.0573, found 197.0578.

i Bh#4 B (Supporting Information) {L54%) 3a~3s [
'H NMR 1 3C NMR &, ix £kl ] DL G 2 AT
vl (http://sioc-journal.cn/) I T #k.
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