% 4]1; {t % DOI: 10.6023/cjoc201909041

Chinese Journal of Organic Chemistry

ARTICLE

ISR T SH - ERHE L SYNEERNEG RN

B4
=&

F5T

HAE FRA

!
#5348

(IR F SMRBREFEE 4R 221116)

WE  RIE T K BBRICEN S0 a- BRI GWN 2B REG ML 1% BRI 5 N-FR AR
PP (B N-FR T R ) S B R A SR 0 B R R R SEEL T AR 0 B TS T a- RIS
WA RN, BT — R o,0-BENTTHIN o,0- WENFRREERTEY, PR PSSR RAF. 2T SR 45 R SIS,
SEH T ATREMI SR ML, F Rl B IR, C—N B RN B i 5658 ORISR N BB &R

AL SRR, H Al 8 2 A

KRIE  WEA RN, EEEMRDL o,0-EEART B o,0-BEEA R ER TS

Phl(OAc),-Mediated Dediazodioxygenation of a-Diazo Carbonyls
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Abstract A new PhI(OAc),-mediated dediazodioxygenation of a-diazo carbonyls was reported. By using the characteristics
of the in-situ-generated O-centered radicals from the interaction of PhI(OAc), and N-hydroxy phthalimide (or N-hydroxy
succinimide), O-centered radical-triggered dioxygenation of a-diazo carbonyls was achieved in this transformation, which led
to the synthesis of a series of a,a-dioxoarylketones and a,a-dioxoesters with moderate to good yields. Based on the
experimental results and literature reports, the possible reaction mechanism was proposed, which involved O-centered radical
addition, C—N bond homolysis and radical cross coupling. In addition, the reaction featured mild conditions and simple

operation without any catalyst.
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TR K2 TT /N R R MR T 3 A AL S ((TBHP) 1
N RAK RS, TN a-Z bt [ B,
TERGHEAL T 5 BB B WAIE 208 K 2 H o B A 15
BRI, BT — RIGHEL -3 -p- R BRAT AN, %
SN FE P R 4 e S AL A W R A e R R
HEWM, 15 e-RbidE B R4 H B RS BB
(Scheme la). #ilr, FRATHRMA " YEH a-EEI5HI . N-
2 B AR 2~ F R I Jic AN N N-— PR LS o SR, 1R TS R
A G T A = RN, AT — &R a-R
EIL-p-FIETRTAEY), ST e BN a-BEET
i f) 25 L RURR AR B SN, AR TRAN1E o- R IEAL S
(125 EEUE REAL 7, BATUN, fEiE L% T
N-$3JEAT 2 — HI R i (NHPY) SR A7 #40  N-48 482K —
L % 1 2E(PINO), #5 H o- L RZURFEAL AP0
P, BEJE LR AE R a-Brbi A RS, BS S —4H
PINO &A= [ FHIEABIR, & A5 2155 7L ) XS5 5| ek —
WAt e, ST a-BEBIEML AV L EENE S
S ST, %N A B R B A G T Rk
17, 15 B0H R X5 ek — B AT44 3 (Scheme 1b).
A N-BR5ET R RE MR B SR, R N AR
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Fafii A=, Beak, a-J5 R ERERH T S5 REN, 133
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Scheme 1 Radical addition of a-diazo carbonyls
1 ZR5HE
1.1 REFHMK

DA F 2 PR B  (1a) . N-FR R 405 — PP T i
(NHPI, 2a) WA Y, BFFHRFEE AR S A7) R
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B ANEEFIRIAS RIS P07 2 5o m. SEE6 45 R
IR 1. et IR LR AT T 0% (3R 1, Entries 1~
3). MJEY) 1a 5 2a YR 112 B, iZRBIEL 4.0
equiv. [FIBEER TR (PIDA) AL TFIAT 1,2- & 2.5 (DCE)
N FILE 2R T REIRIEEAT, DL 34%HS 3 Hh e HH 0]
WEIbk —BH =4 3a(3% 1, Entry 1). H1F76_EiR wi b R B0
JEY) 2a R4, RIIEIN 1a (ORI &, B ILBORI LI
1202 F LS L2 BT, RIVBCREE R EARGE
1, Entries 2~3). Hi#oRIEE A 1.5 0 2 15, 774 3a Uk
K ETHE] 58%(FE 1, Entry 3). 4 R RH 5 MIAEFIX R
NS, A8 I DRI, KR N, R
23% (3% 1, Entry 4), T8 B R R0 R R AR VA R, AR
b BERFEY BRI R (R 1, Entries 5~6). FHfAEFFE
DCE ¥ 70} B R TR 1) F &b AT T ik, R
HER 4.0 equiv.bf, NP, SGIMECE /D BT
MR A2 FEUZ R KGR 1, Entries 7~8). %52
S IR R B B R I SR AT N ER(GR 1, Entries 9~
10). 5 K HBU( =90 S ) IR (PIFA)/E A S AL 7,
ANRETFEIFH NI H AR F=0(3K 1, Entry 11). 28 LATIER,
A& 1a 5 2a FIECRIEE AN 1.5 1 2, 4.0 equiv. FIESER
MR AT, DCE NI, DL 3 IR I S
1 LB 3a Bk MHITL

Table 1 Optimization of reaction conditions for the synthesis of
3a

o)

0
N _
p-Tonl)K? 2 + HO N;:‘@

0
1a 2a
0
o)
N—o N
g o
Oo

Oxidant
Solvent, air

p-Tolyl
3a
Entry  Oxidant (equiv.) Solvent 7°C Yield®/%

1 PIDA (4.0) DCE r.t. 34¢
2 PIDA (4.0) DCE rt. 50¢
3 PIDA (4.0) DCE r.t. 58°
4 PIDA (4.0)  MeCN rt. 23
5 PIDA (4.0) MeOH r.t. Trace
6 PIDA (4.0)  Toluene r.t. Trace
7 PIDA (3.0) DCE r.t. 12
8 PIDA (6.0) DCE rt. 24
9 PIDA (4.0) DCE 40 35
10 PIDA (4.0) DCE 60 32
11 PIFA (4.0) DCE r.t. Trace

© 2020 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: a-diazoketones (1a, 0.25 mmol), NHPI (2, 0.5 mmol),
oxidant, solvent (2.0 mL), air. ” Isolated yield based on NHPIL. ¢ The ratio of
la:2is1:2.“Theratioof 1a : 2is 1.2 : 2.“ The ratio of 1a : 21is 1.5 : 2.
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Table 2  Synthesis of products 3a~3t
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5 3R1 3f ~ 3k
a~ ge

3a, R' = p-Tolyl (58%)

3b, R' = 4-MeOCgH, (52%)
3¢, R' = Ph (53%)

3d, R" = 4-CICgH, (56%)
3e, R' = OEt (51%)

o
o)
N—O N

R>—0 O
Oo
OEt
31~3p

31, R? = 4-MeOCgH, (56%)
3m, R? = Ph (46%)
3n, R% = 4-FCgH, (57%)
30, R% = 4-CICgH, (49%)
3p, R% = 4-BrCgH, (53%)

3f, R" = p-Tolyl (56%)

3g, R" = 4-MeOCgH, (79%)
3h, R' = Ph (82%)

3i, R' = 4-CICgH, (87%)

3j, R = 4-BrCgH, (84%)
3k, R" = OEt (50%)

/
R,—>—0 O
0o
OFEt
3q~ 3t

3q, R% = Ph (54%)

3r, R? = 4-FCgH, (60%)
3s, R% = 4-CICgH, (56%)
3t, R? = 4-BrCgH, (52%)
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RIE50%~87%2 [H]. HAo-EER S 1a 5ER LR
Fg(1e)2 i H AR~ 36 A0 3k (ISR MR, HoE Eh
45 SR 5, 16 79%~87%2 [7(3g~3j). N T 4k
SR R OB )38 Y T, A 22 RS [F] (1) - 05 B
e 1g~1k, WX HHEZKI(1g). FEh). XHIEHE
(1) XFEOREE() S PRI B (1K), 53045 2a 1 2b i
TN SEEG LR, EIREY 1g~1kHRNFI =5
bR, 33— R E A 2= D SRS T4 31~ 3t,
WA 46%~60%. WA J5 R AT Be 2 B T 23 (Al Ar
PHIE . AT & =9 3 ME/BI4 NMR il
HRMS EAE. Ak, 8 X SR ATH s — D ie T
&) 3a HISERI(E 1), EE S & ASHE ZE(CCDO)
5N 1956604.

B U ik — BT A4 3a () SR S5 A 1R

Figure 1 X-ray structure of bis-isoindoline-1,3-dione 3a
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o

(0]
)J\¢N2 + HO—N Standard conditions
p-Tolyl ) TEMPO or BHT
a o
2a
(6]
(0]
N\O N
/
g (6]
%o
p-Tolyl
3a (trace)

B2 bR
Scheme 2 Control experiment
AR O ) SCHRARE > P ER 4% i SN, 42
TN RER AR RS, WL Scheme 3. 5%, NHPI (2)
SRR A A SR IR, TR TR R AL A R
WA ZOY AL PINO H I s il th: B. B

Chin. J. Org. Chem. 2020, 40, 384~390



Chinese Journal of Organic Chemistry

FWpFh B FEHEEU NHPI (9525 E H Al 8% PINO H
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Scheme 3 Proposed mechanism for the synthesis of products 3
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o,0- RUEARBRERATAEDD, T=3N 46%~87%. 1% 5K
BT IRRD 45 FR R SO0 F 1) SR 7 A ik S L )
Fygd, SE R T O Ml Wb - 1,3 — AT X T I e
IS, B FE Ref S MR T — Rl 201
FEWE 715
3 EES
3.1 UES5HF

I3 I E A (XT-5 B, 40 41 6 3 AL (FTIR-
Tensor 27 RY); JFiit{X(Bruker microTOF-QII 2Y); #%
FLPRAY (Bruker DPX 400 MHz 7); b ifgE 6 S0 4h 0 B X
(ZF-20D #Y); PU[RATH X (Siemens P4 #Y)5%.

K77 : DMSO-dg( N #% A TMS) . CDCly( N #5 A
TMS). ZIRZER(H T Ak Hral). ZR5( T
afi), N-FR5E T REIE . N-FRIE AR mE I 5.

32 ZWHE

] 10-mL Schlenk & BRI HIIN N-F2 2440 2K — Ik
W f%(1 mmol), BAERIZK(4 equiv.), F# 1.5 mL DCE.
B J5 4 o-FE S IR B H0(0.75 mmol) II A EIA R, =
I AT, 12 b J&, HEE OIS (TLO)ERER .
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MEEH R, B RERZE 50 mL (8RB s 2618,
B AE RN VCRME) @ (R CBR)=1 1 15], 7+ &1
LAY 3a~3t.

2,2'-((2-5AR-2-(4- H K 55 2 e -1,1- ) W (L))
(S WEIR-1,3- —f)(3a): 132 mg (A G E A, P25
58%. m.p. 215~216 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
8.42 (d, J=8.4 Hz, 2H), 7.87~7.78 (m, 8H), 7.42 (d, J=
8.4 Hz, 2H), 6.09 (s, 1H), 2.49 (s, 3H); *C NMR (100
MHz, CDCLy) d: 187.1, 162.4, 145.8, 134.8, 130.6, 130.0,
129.6, 128.7, 123.9, 112.3, 22.0; IR (KBr) v: 3123, 1733,
1697, 1399, 1280, 1188, 982, 876, 696 cm '; HRMS
(ESI-TOF) calcd for C,sH;¢N,NaO; [M+Na]* 479.0855,
found 479.0866.

2,2'-((2- 5 AR -2-(4- AR IR ) 2 8 -1,1- — 3R W
VAU M5 W Ibk-1,3- —E[d)(3b): 123 mg A,
FEE52%. mp. 193~194 ‘C; '"H NMR (400 MHz,
CDCly) d: 8.52 (d, J=8.8 Hz, 2H), 7.84~7.78 (m, 8H),
7.09 (d, J=8.8 Hz, 2H), 6.07 (s, 1H), 3.94 (s, 3H); °C
NMR (100 MHz, CDCly) d: 185.9, 164.7, 162.4, 134.8,
133.1, 128.7, 125.4, 123.9, 114.1, 112.6, 55.6; IR (KBr) v:
3121, 1732, 1685, 1506, 1400, 1206, 1062, 999, 833, 668
cm '; HRMS (ESI-TOF) caled for C,sH ¢N,NaOg [M-+
Na]" 495.0804, found 495.0806.

2,2'-((2- AR -2- 3 2 458-1,1- —FE) WA FE)) X (—
5] R -1,3- i )(3c): 117 mg, HEAE K, o
53%. m.p. 197~198 C; '"H NMR (400 MHz, CDCl;) ¢:
8.52 (d, J=7.6 Hz, 2H), 7.80~7.78 (m, 8H), 7.73~7.58
(m, 3H), 6.11 (s, 1H); *C NMR (100 MHz, CDCl;) ¢:
187.5, 162.4, 134.8, 134.6, 132.4, 130.5, 128.8, 128.7,
123.9, 112.3; IR (KBr) v: 3122, 1792, 1739, 1685, 1446,
1399, 1279, 1188, 1127, 975, 696 cm™'; HRMS (ESI-TOF)
caled for CoH;N,NaO, [M + Na]" 465.0699; found
465.0678.

2,2'-((2-5AAR-2-(4-E FE ) L ke-1,1- —F) W& HL))
(M mbk-1,3- — ) (3d): 133 mg M EE A, 7=
# 56%. m.p. 195~196 C; '"H NMR (400 MHz, CDCl;)
J: 8.48 (d, J=8.4 Hz, 2H), 7.87~7.85 (m, 8H), 7.60 (d,
J=8.4 Hz, 2H), 6.05 (s, 1H); *C NMR (100 MHz, CDCl;)
5: 187.5, 162.4, 134.8, 134.6, 132.4, 130.5, 128.8, 128.7,
123.9, 112.3; IR (KBr) v: 3106, 1781, 1739, 1585, 1467,
1355, 1246, 1184, 1055, 999, 875, 787, 696 cm'; HRMS
(ESI-TOF) caled for C,H;CIN,NaO; [M + Na] *
499.0309, found 499.0302.

2,2- X (2- 5 AR-(1,3- AR I Wk )) LR 2. T (3e):
105 mg AMEAEK, 7% 51%. mp. 168~169 C; 'H

http://sioc-journal.cn/ 387
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NMR (400 MHz, CDCLy) d: 7.79~7.77 (m, 4H), 7.71~
7.69 (m, 4H), 5.76 (s, 1H), 4.40 (d, J=7.2 Hz, 2H), 1.36 (t,
J=7.2 Hz, 3H); °C NMR (100 MHz, CDCL) ¢: 162.4,
162.2, 134.8, 128.7, 123.9, 105.9, 63.2, 13.9; IR (KBr) v:
3117, 2976, 1794, 1732, 1465, 1373, 1213, 1081, 995, 873,
696 cm '; HRMS (ESI-TOF) calcd for CaoH;4sN,NaOsg
[M+Na]" 433.0648, found 433.0646.
1,1-(Q2-AR-2-(4- 1 ZE 3L 2 B8 -1,1- - 3E) R (L))
WU(1TH-AE%-2,5- —i)(3f): 101 mg Ak, % 56%.
m.p. 207~208 ‘C; 'H NMR (400 MHz, CDCLy) 6: 8.31
(d, J=8.2 Hz, 2H), 7.36 (d, J=8.2 Hz, 2H), 5.84 (s, 1H),
2.79 (s, 8H), 2.46 (s, 3H); *C NMR (100 MHz, CDCl;) ¢:
186.6, 170.2, 145.7, 130.5, 129.6, 129.5, 110.9, 25.5, 21.9;
IR (KBr) v: 3122, 1792, 1735, 1653, 1540, 1399, 1286,
1206, 1070, 814, 668 cm '; HRMS (ESI-TOF) calcd for
C7H,eN,NaO; [M+Na]" 383.0855, found 383.0856.
L1-(2-F AR -2-(4- AR I b -1,1- 3 XU (5
FN (% KE-2,5- —Bid)(3g): 149 mg ALK, F7F
79%. m.p. 205~206 ‘C; '"H NMR (400 MHz, CDCl;) &:
8.41 (d, J=8.8 Hz, 2H), 7.04 (d, J=9.2 Hz, 2H), 5.81 (s,
1H), 3.92 (s, 3H), 2.80 (s, 8H); °C NMR (100 MHz,
CDCly) d: 170.2, 164.7, 133.0, 114.1, 111.2, 55.6, 25.5; IR
(KBr) v: 3119, 1697, 1587, 1400, 1285, 1213, 1072, 957,
686 cm '; HRMS (ESI-TOF) caled for C,;H;sN,NaOj
[M+Na]" 399.0804, found 399.0806.
1,1-(Q-AR-2-F 5 2 bE-1,1- 38 (A k) (M
W 45E-2,5- - fd)(3h): 142 mg FEFEE, F23% 82%. m.p.
218~219 °C; 'H NMR (400 MHz, CDCl3) d: 8.29 (d, J=
7.6 Hz, 2H), 7.76 (d, J=7.6 Hz, 1H), 7.63 (t, J=8.0 Hz,
2H), 6.25 (s, 1H), 2.64 (s, 8H); C NMR (100 MHz,
DMSO) 6: 187.6, 171.6, 135.2, 133.0, 130.1, 129.4, 108.2,
26.0; IR (KBr) v: 3122, 1791, 1738, 1699, 1449, 1400,
1191, 1072, 949, 883, 812, 690 cm '; HRMS (ESI-TOF)
caled for C;¢H;4sN,NaO, [M—i—Na]+ 369.0699, found
369.0688.
1,1'-(Q-AR-2-(4-F 2K ) 2 BE-1,1- —3E) R (4L HE))
(I BE-2,5- —Fil)3i): 165 mg HEEE, 2F 87%.
m.p. 228~229 ‘C; 'H NMR (400 MHz, CDCl;) §: 8.27
(d, J=8.8 Hz, 2H), 7.44 (d, J=8.8 Hz, 2H), 5.70 (s, 1H),
2.70 (s, 8H); *C NMR (100 MHz, CDCl) 6: 186.1, 170.1,
1412, 131.9, 130.3, 129.2, 110.8, 25.5; IR (KBr) v: 3119,
1697, 1587, 1400, 1285, 1213, 1072, 957, 686 cm ';
HRMS (ESI-TOF) caled for CiqH,3CIN,NaO; [M+Na]"
403.0309, found 403.0299.
L1-((2-5AAR-2-(4- 1R FE) 4 e -1,1- ) XU (A EL))
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XL HE-2,5- ) 3j): 178 mg AL, =% 84%.
m.p. 225~226 ‘C; '"H NMR (400 MHz, CDCl;) §: 8.20
(d, J=8.8 Hz, 2H), 7.62 (d, J=8.8 Hz, 2H), 5.81 (s, 1H),
2.80 (s, 8H); *C NMR (100 MHz, CDCl3) 6: 186.3, 170.1,
132.2, 131.9, 130.8, 130.2, 110.8, 25.5; IR (KBr) v: 3121,
1784, 1724, 1695, 1586, 1430,1196, 1086, 961, 646 cm ';
HRMS (ESI-TOF) calcd for C¢H,3BrN,NaO; [M+Na]"
466.9804, found 466.9805.

2,2- X ((2,5- Z AL i Jot -1- 55 ) S5 ) 4 1R L TR
(3k): A, P75 50%. m.p. 176~177 C; '"H NMR
(400 MHz, CDCls) &: 5.54 (s, 1H), 4.35~4.29 (m, 2H),
2.70 (s, 8H), 1.31 (t, J=7.2 Hz, 3H); *C NMR (100 MHz,
CDCly) 6: 170.1, 161.8, 104.3, 63.2, 25.4, 13.9; IR (KBr)
v: 3123, 2980, 1796, 1756, 1492, 1373, 1289, 1181, 995,
879, 698 cm ™ '; HRMS (ESI-TOF) caled for Cj,H;4N>NaOg
[M+Na]" 337.0648, found 337.0646.

2,2-30((1,3- AR 57 15| Wb -2- ik ) S 3k )-2-(4- 4L
I LR LBRAY): 144 mg FAEAE, 77 56%. m.p.
169~170 ‘C; '"H NMR (400 MHz, CDCl;) d: 7.85~7.83
(m, 2H), 7.82~7.72 (m, 8H), 6.87 (d, J=8.8 Hz, 2H),
4.45 (d, J=7.2 Hz, 2H), 3.79 (s, 3H), 1.34 (t, J=7.2 Hz,
3H); *C NMR (100 MHz, CDCl;) 6: 164.8, 162.9, 161.3,
134.5, 129.8, 128.9, 123.6, 123.4, 113.4, 110.2, 63.2, 55.3,
13.9; IR (KBr) v: 3117, 2936, 1795, 1754, 1610, 1517,
1346, 1187, 1022, 982, 873, 698 cm ™ '; HRMS (ESI-TOF)
caled for C,;H,0N,NaOo [M + Na] ™ 539.1066, found
539.1047.

2,2-RU((1,3- A0 5 M| e ik -2- 6 ) 4 3k )-2- 2R 3k 2
iR . FE(3m): 112 mg FMAE A, 722% 46%. mp. 162~
163 “C; '"H NMR (400 MHz, CDCL3) 6: 7.95~7.91 (m,
2H), 7.79~7.72 (m, 8H), 7.39~7.29 (m, 3H), 4.43 (d, J=
7.2 Hz, 2H), 1.32 (t, J=7.2 Hz, 3H); *C NMR (100 MHz,
CDCly) 6: 164.5, 162.8, 134.5, 131.6, 130.9, 128.9, 128.0,
128.0, 123.6, 110.2, 63.3, 13.9; IR (KBr) v: 3117, 2986,
1796, 1754, 1607, 1467, 1398, 1267, 1187, 1075, 873, 697
cm '; HRMS (ESI-TOF) caled for C,qH sN,NaOg [M+
Na]" 509.0961, found 509.0960.

2,2-B((1,3- =48 AX g b -2- 6 ) A 0 )-2-(4- R
YR ZFE@G3n): 144 mg FEFEA, P23 57%. mp.
180~181 ‘C; '"H NMR (400 MHz, CDCl3) d: 7.97~7.91
(m, 2H), 7.83~7.74 (m, 8H), 7.12~7.03 (m, 2H), 4.46~
4.40 (m, 2H), 1.32 (t, J=7.2 Hz, 3H); *C NMR (100
MHz, CDCly) 6: 164.3, 164.0 (Jor=249.8 Hz), 162.9,
134.6, 130.5 (Jop=8.8 Hz), 128.9, 127.7 (Jop=3.3 Hz),
123.7, 115.2 (Jer=21.8 Hz), 63.4, 13.9; IR (KBr) v: 3121,

Chin. J. Org. Chem. 2020, 40, 384~390



Chinese Journal of Organic Chemistry

1796, 1737, 1605, 1512, 1399, 1345, 1238, 1187, 1080,
991, 873, 697 cm'; HRMS (ESI-TOF) calcd for C,H 7F-
N,NaOg [M+Na]" 527.0867, found 527.0856.

2,2-B((1,3- AR e | e b -2- 6 ) S 0k )-2-(4- UK
) LB Bo): 127 mg AGREMA, 2% 49%. m.p.
178~179 °C; '"H NMR (400 MHz, CDCl;) J: 7.94~7.88
(m, 2H), 7.84~7.72 (m, 8H), 7.41~7.33 (m, 2H), 4.42~
437 (m, 2H), 1.29 (t, J=7.2 Hz, 3H); *C NMR (100
MHz, CDCl;) 0: 164.1, 162.9, 137.0, 134.7, 130.5, 129.6,
128.8, 128.3, 123.7, 109.6, 63.5, 13.9; IR (KBr) v: 3099,
2980, 1796, 1755, 1596, 1495, 1405, 1289, 1188, 1097,
872, 698 cm '; HRMS (ESI-TOF) calcd for CysH;7CIN,-
NaOg [M+Na]"™ 543.0571, found 543.0570.

2,2-R((1,3- 58 AC S 5] W b -2- 58 ) 4 3 )-2-(4- TR 2K
) ZEEQGp): 149 mg AGEAE, 2% 53%. mp.
180~181 C; '"H NMR (400 MHz, CDCl;) d: 7.90~7.68
(m, 10H), 7.53 (d, J=8.8 Hz, 2H), 4.43~4.37 (m, 2H),
1.29 (t, J=7.2 Hz, 3H); *C NMR (100 MHz, CDCl;) ¢:
164.1,162.9, 134.7, 131.4, 129.9, 128.9, 123.8, 63.5, 13.9;
IR (KBr) v: 3371, 2859, 1777, 1467, 1400, 1293, 1188,
1077, 989, 873 cm™'; HRMS (ESI-TOF) calcd for CagH -
BrN,NaOg [M+Na]" 587.0066, found 587.0044.

2,2-W((2,5- 5 AR-2,5- & -1 H-MEn% - 1- 58 ) 5 58 -2-
KIE IR ZMEBq): 105 mg AMBEK, P23 54%. m.p.
200~201 °C; 'H NMR (400 MHz, CDCl) 6: 7.87 (d, J=
7.6 Hz, 2H), 7.57~7.36 (m, 3H), 4.49~4.43 (m, 2H), 2.63
(s, 8H), 1.39 (t, J=7.2 Hz, 3H); °C NMR (100 MHz,
CDCly) d: 170.3, 164.5, 131.5, 131.2, 128.5, 128.0, 63.3,
25.4, 13.9; IR (KBr) v: 3117, 2986, 1732, 1696, 1426,
1238, 1089, 953, 856 cm '; HRMS (ESI-TOF) calcd for
C1sH sN>NaOg [M+Na]" 413.0961, found 413.0942.

2,2-R0((2,5- AR g Jog - 1- 35 ) B S )-2- (4- i R 2L )
LR CTEBL): 122 mg FHAFEE, 7% 60%. m.p. 210~
211 °C; 'H NMR (400 MHz, CDCLy) 6: 7.92~7.88 (m,
2H), 7.11 (t, J=8.4 Hz, 2H), 4.46 (d, J=7.2 Hz, 2H), 2.66
(s, 8H), 1.39 (t, J=7.2 Hz, 3H); *C NMR (100 MHz,
CDCly) 8: 170.4, 164.2, 164.2(Jcr=244 Hz), 130.9 (Jor=
8.9 Hz), 127.7, 115.1(Jep=21.7 Hz), 107.7, 63.4, 25.5,
13.9; IR (KBr) v: 3117, 2986, 1763, 1736, 1606, 1510,
1399, 1269, 1089, 996, 859, 647 cm”'; HRMS (ESI-TOF)
caled for C;sH;FN,NaOg [M+Na]"™ 431.0867, found
431.0856.

2,2-80((2,5- A AR i - 1- 38 ) S 0 )-2-(4- U )
LR CTE3s): 119 mg [, 723 56%. m.p. 212~
213 C; 'H NMR (400 MHz, CDCl3) J: 7.84 (d, J=8.8
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Hz, 2H), 7.39 (d, J=8.8 Hz, 2H), 4.44 (d, J=7.2 Hz, 2H),
2.67 (s, 8H), 1.37 (t, J=7.2 Hz, 3H); >C NMR (100 MHz,
CDCly) d: 170.4, 164.1, 137.4, 130.4, 130.0, 128.3, 107.7,
63.5, 25.5, 13.9; IR (KBr) v: 3117, 2994, 1749, 1717,
1496, 1426, 1295, 1213, 1091, 953, 835, 645 cm™'; HRMS
(ESI-TOF) caled for CgH;;CIN,NaOg [M + Na] *
447.0571, found 447.0552.

2,2-F0((2,5- = A AR 8 e - 1- 32 ) 2 2 )-2-(4- VR R AL )
LR ZEEQ3): 122 mg FMGEK, P 52%. m.p. 204~
205 ‘C; 'H NMR (400 MHz, CDCly) d: 7.77 (d, J=8.8
Hz, 2H), 7.55 (d, J=8.8 Hz, 2H), 4.46~4.40 (m, 2H),
2.67 (s, 8H), 1.37 (t, J=7.2 Hz, 3H); >C NMR (100 MHz,
CDCly) d: 170.4, 164.0, 131.2, 130.9, 130.2, 125.8, 107.7,
63.5, 25.5, 13.9; IR (KBr) v: 3121, 1732, 1696, 1400,
1206, 1062, 999, 833, 668 cm™'; HRMS (ESI-TOF) calcd
for C;sH7BrN,NaOg [M + Na] © . 491.0066, found
491.0045.

4 BI#1 K (Supporting Information) L&) 3a~3t 1)
'H NMR #1 °C NMR &3, X84l nT DL G 5 AT
3 (http://sioc-journal.cn/) b T %K.
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