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Abstract Rauhut-Currier (RC) reaction is an effective atom-economic method to construct C—C bond. However, the appli-
cation of this reaction is limited by the lack of selectivity. Herein, an efficient intermolecular cross Rauhut-Currier reaction
between chalcones and acrylates in the presence of the tributylphosphine catalyst was developed, the reactions were carried out
in mild conditions, and performed well with a series of substrates, delivering the desired products with acceptable to good

yields.
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A5 PO AR IR B 2 1] A 52 X RC ML

1 &R5ie
11 RESHHHL

ER =Y ST AP S AL Srilbe R s

(F ). AR 1ATLEH, ME/RE 1 5HERES 2 L
B 102, HEALFIFHE 20 mol%lit, 782 M & 5
h, &85 DL 60% MU RAF 2122 X RC RN F=#)(FR 1, Entry
1), [R5 /0 B TR R i ) S AR I = A i, WA
N 1%, HBAR R ARSI R ER IR, PIARIRES H
BB UCR FTEE) 64%, [FIREL, 24 & Bk R AR
0P 975 TR T JE A, U AT R T B R IR = A AR
RS LA 85% s e [ AC 7 /iR Sk}, X RBAEAL R =T
Bl Je 5 NS ERRIE A EAE . Bl S FRAT IR T HAR L
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SR R ERRE R A2 (3R 1, Entries 4, 6, 7), {HA8 XAHEE
VISR B, NGRS B SR~ R e, %%
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KA(F 1, Entries 5, 8, 9). AVl R BIAFII, KN
AT DUEAT, (H=UCRARMR(GR 1, Entry 10). 418 F R
TEEAERF, ] LI E 5 250k R AU ICR (R
1, Entry 11). MULEZEROTCUE H, T B 2
VEVEFINT, N RCR BT, R0 R A7), it
BRI, 24 PR R B A (IR A I, S AR g
KH(F 1, Entries 12~15), X4 AT BEFMEFIEE R
51 W, RSB R. ERAEEFIGET, B
REI ML &, AARRREIF Mg REE 1,
Entries 16, 17). W& /RES NEGRREILEI 2 10 168
1, Entry 18)i), PSR bl 2 TR BRIREE T E R
MR JE(F 1, Entries 19, 20), WASRETS 350 4T 145 5L
DR 12 S5 7 [ i 2 1E R IS JEG A 22 2 T R A s P
FIELBIR 102, YEFIA ZHERUEUT BRI A 1 57 (A
FeA s 1), MG =T BB 8 20 mol%, =i
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Table 1 Optimization of the reaction conditions

o . o CO,Et o
O 7 O . Hk cat. BusP O O + EtOZCNOEt
MeO | rt MeO
1 2 3 4
2 b0
Entry 1:2: cat Solvent Time/h Temp.“/C %

1 0.5:1.0:0.1 CH;CN 5 r.t. 63 11
2 0.0:1.0:0.1 CH;CN 5 r.t. 0 64
3 0.5:0.0:0.1 CH;CN 5 r.t. 0 0
4 05:1.0:0.1 Toluene 6 r.t. 18 38
5 0.5:1.0:0.1 H,O 5 r.t. 0 0
6 0.5:1.0:0.1 EtOAc 5 r.t. 20 50
7 0.5:05:0.1 THF 4 r.t. 16 46
8 0.5:05:0.1 CH,Cl, 5 r.t. 0 0
9 0.5:05:0.1 CHCl, 5 r.t. 0 0
10 0.5:05:0.1 — 4 r.t. 10 20
11 0.5:05:0.1 -BuOH 5 r.t. 62 35
12 0.5:1.0:0.1 CH;CN/t-BuOH (V' © V=5.0 : 0.1) 4 r.t. 51 20
13 0.5:1.0:0.1 CH;CN/t-BuOH (V . V=5.0 : 0.5) 5 r.t. 72 12
14 0.5:1.0:0.1 CH;CN/t-BuOH (V' V=5.0 : 1.0) 5 r.t. 73 16
15 0.5:1.0:0.1 CH;CN/t-BuOH (V . V=4.0 . 2.0) 5 r.t. 30 10
16 0.5:1.0:0.01 CH;CN/t-BuOH (V © V=5.0 . 1.0) 5 r.t. 24 8
17 0.5:1.0:0.15 CH;CN/t-BuOH (V © V=5.0 . 1.0) 5 r.t. 57 36
18 0.5:05:0.1 CH;CN/t-BuOH (V © V=5.0 . 1.0) 5 r.t. 53 12
19 0.5:1.0:0.1 CH;CN/t-BuOH (V . V=5.0 . 1.0) 5 0 53 Trace
20 0.5:1.0:0.1 CH;CN/t-BuOH (V' . V=5.0 . 1.0) 5 60 27 46

“rt.=25 °C." Isolated yield.
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Table 2  Substrate scope for the chalcones and acrylates

20 mol% BuzP
B ——
CH3CN/t-BuOH, r.t.

Entry R R® R Timeh 3  Yield/%
1 p-OCH; p-Cl Me 5 3a 69
2 p-OCH; p-Cl Et 5 3b 70
3 p-OCH; p-CH; Me 5 3c 53
4  p-OCH; p-CH; Et 5 3d 47
5 p-OCH; pBr Me 5 3e 67
6 p-OCH; p-Br Et 5 3f 77
7 p-OCH; H Me 5 3g 62
8 p-OCH; H Et 5 3h 73
9 H H Me 5 3i 70
10 H H Et 5 3j 88
11 H pCl Me 5 3k 66
12 p-Cl H Me 5 31 38
13 pCl pCl Me 5 3m 34
14 p-OCH; p-Br Bu 2 3n 67
15 p-OCH; H Bu 2 30 66

¢ Reaction conditions: 1 (0.5 mmol), 2 (1.0 mmol), CH;CN/z-BuOH (5.0/1.0
mL), tributylphosphine 0.1 mmol, ? Isolated yield.
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Scheme 1 Proposed reaction mechanism

Chin. J. Org. Chem. 2019, 39, 2251~2256

© 2019 Chinese Chemical Society & SIOC, CAS

2253

http://sioc-journal.cn/



BIKE

MR

2 Zhig

FRAE T — =T BB A A 1 A 25K B RN DA A R IR
(8] {142 X Rauhut-Currier M, 1%/ ZAFEA, #A1E
AT B, PEISCR R R, RO B A B ) SRS A A
B, N2 ERRIML AR R AR A AR T —
Tl R T

3 S
3.1 UHFES5HF

¥t Varian 400, CDCl; AEF, TMS N FE, 85%
H3PO, NAMR; 8 AL X-4 T 557 S AR0 50 s 4%
(R RELIE); 204N Bruker-EQUINOX 55; %>
R UE{X . Bruker 7-tesla FT-ICR MS (Billelica, MA,
USA).

32 ZWHE
321 =T ABEAG E RES A M BB 6 T X
Rauhut-Currier B2

RSB T, [ 25 mL BEJEREIE S 2b
(136 mg, 0.5 mmol). WML LHE(100 mg, 1.0 mmol). &
i5(5 mL)YFBEUT BE(1 mL), FACE T S 4% 17 SR i
NEALF =T H (20 mg, 0.1 mmol)J&, =R,
V2 LR (TLO) M S SRS, [ON SEER A, 980 Bk 22
A, G2 OSBRI L8R LB/ AT,
Vi v=10: RIS EF=% 3b (130 mg, 773K 70%). HAth
PV A TS R AR A,

4-(4- FF 58 325 2 R G )-2- 30 FRYOE-3-(4- G 2R 38 TR
fig(3a): LEEA, 775 69%. mp. 58~60 ‘C; '"H NMR
(400 MHz, CDCl;) 6: 7.89 (dd, J=8.8, 2.4 Hz, 2H), 7.20
(d, J=2.1 Hz, 4H), 6.88 (dd, J=8.8, 2.8 Hz, 2H), 6.29 (s,
1H), 5.61 (s, 1H), 4.63 (t, J=7.2 Hz, 1H), 3.81 (d, J=3.5
Hz, 3H), 3.65 (d, J=3.1 Hz, 3H), 3.53 (dd, J=17.0, 7.1
Hz, 1H), 3.44~3.32 (m, 1H); “C NMR (101 MHz,
CDCly) d: 195.97, 166.96, 163.81, 142.76, 140.74, 132.53,
130.53, 130.00, 129.59, 128.77, 125.10, 114.00, 55.66,
52.15, 42.90, 41.83; IR (KBr) v: 3007, 2954, 1715 (C=0),
1666 (COOMe), 1601, 1491, 1371, 1249, 1173, 1094, 993,
866, 765, 639 cm '; HRMS (ESI) caled for CaoH,ClO,
[M+H]" 359.1045, found 359.1050.

4-(4- R L 2R H G )-2- 0 F L -3-(4- RS TR 4
fi5(3b): LA, 723 70%. m.p. 53~54 C; 'H NMR
(400 MHz, CDCl;) 8: 7.90 (d, J=8.5 Hz, 2H), 7.20 (s,
4H), 6.89 (d, J=8.2 Hz, 2H), 6.30 (s, 1H), 5.59 (s, 1H),
4.63 (t, J=7.2 Hz, 1H), 4.21~4.00 (m, 2H), 3.82 (s, 3H),
3.53 (dd, J=16.9, 7.1 Hz, 1H), 3.38 (dd, J=16.8, 7.7 Hz,
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1H), 1.20 (t, J=7.1 Hz, 3H); *C NMR (101 MHz, CDCl5)
8: 196.06, 166.53, 163.80, 143.00, 140.82, 132.52, 130.55,
130.02, 129.62, 128.75, 124.82, 114.00, 61.11, 55.69,
42.92, 41.84, 14.29; IR (KBr) v: 3111, 3065, 2981, 2938,
1714 (C=0), 1675 (COOEt), 1604, 1488, 1354, 1285
(1216), 1175, 1089, 986, 874, 757, 716 cm™'; HRMS (ESI)
caled for C,;H»,ClO, [M+H]" 373.1201, found 373.1191.

A-(4- A 2 2K G )-2- I FR 2 -3-(4- FR 2 2R 28 T 1R
HE(3e): LEEAE, P#% 53%. mp. 72~73 C; 'H
NMR (400 MHz, CDCl;) 6: 7.93 (d, J=8.6 Hz, 2H), 7.16
(d, J=7.9 Hz, 2H), 7.08 (d, J=7.8 Hz, 2H), 6.91 (d, J=
8.6 Hz, 2H), 6.28 (s, 1H), 5.60 (s, 1H), 4.63 (t, J=7.4 Hz,
1H), 3.86 (s, 3H), 3.69 (s, 3H), 3.57 (dd, J=16.8, 7.7 Hz,
1H), 3.39 (dd, J=16.8, 7.1 Hz, 1H), 2.29 (s, 3H); "*C
NMR (101 MHz, CDCly) d: 196.47, 167.29, 163.70,
143.22, 139.09, 136.39, 130.57, 130.24, 129.40, 127.98,
124.71, 113.94, 55.68, 52.10, 43.32, 42.06, 21.22; IR
(KBr) v: 3118, 3020, 2988, 2948, 1714 (C=0), 1667
(COOMe), 1603, 1510, 1370, 1250, 1186, 1058, 995, 864,
753, 698 cm '; HRMS (ESI) caled for Cy1H,304 [M+H]"
339.1591, found 339.1589.

A-(4- AR 25 2K G )-2- I R 2 -3-(4- FR 2 2R 2 T 1R
ZWE(3d): T E A, 7% 47%. mp. 55~57 C; 'H
NMR (400 MHz, CDCl;) 6: 7.92 (d, J=8.6 Hz, 2H), 7.15
(d, J=7.9 Hz, 2H), 7.07 (d, J=7.8 Hz, 2H), 6.90 (d, J=
8.6 Hz, 2H), 6.28 (s, 1H), 5.57 (s, 1H), 4.62 (t, J=7.3 Hz,
1H), 4.27~3.96 (m, 2H), 3.85 (s, 3H), 3.56 (dd, J=16.8,
7.6 Hz, 1H), 3.38 (dd, J=16.8, 7.2 Hz, 1H), 2.28 (s, 3H),
1.21 (t, J=7.1 Hz, 3H); °C NMR (101 MHz, CDCl;) ¢:
196.53, 166.84, 163.68, 143.50, 139.19, 136.33, 130.57,
130.25, 129.35, 128.03, 124.38, 113.93, 60.97, 55.68,
43.31, 42.07, 21.23, 14.29; IR (KBr) v: 2979, 1713 (C=
0), 1668 (COOEY), 1600, 1512, 1365, 1248, 1176, 1062,
989, 850, 773, 661 cm '; HRMS (ESI) calcd for Co,HysO4
[M+H]" 353.1747, found 353.1742.

A-(4-F A 2 2K G )-2- 3 FR 2 -3-(4- FR 2 2R 28 T 1R
H g (3e): LK, 7#F 67%. mp. 78~79 C; 'H
NMR (400 MHz, CDCl3) §: 7.91 (t, J=8.6 Hz, 2H), 7.38
(t, J=8.3 Hz, 2H), 7.14 (t, J=8.3 Hz, 2H), 6.91 (t, J=8.5
Hz, 2H), 6.30 (d, J=8.2 Hz, 1H), 5.61 (d, J=8.1 Hz, 1H),
4.62 (t, J=1.5 Hz, 1H), 3.86 (d, J=8.4 Hz, 3H), 3.68 (d,
J=8.4 Hz, 3H), 3.53 (dt, J=15.5, 7.7 Hz, 1H), 3.40 (dd,
J=16.8, 7.8 Hz, 1H); *C NMR (101 MHz, CDCl;) §:
195.99, 166.99, 163.83, 142.70, 141.20, 131.77, 130.55,
130.05, 129.94, 125.18, 120.75, 114.02, 55.70, 52.20,
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42.86, 41.97; IR (KBr) v: 3119, 2949, 1715 (C=0), 1669
(COOMe), 1602, 1486, 1370, 1249, 1167, 1074, 993, 864,
762, 725 cmfl; HRMS (ESI) calcd for C,H,BrO, [M+
H]" 403.0539, found 403.0534.

4-(4- R L 2R H G )-2- 0 F L -3-(4- TR IR I TR 24
fig(3f): LK, P25 77%. mp. 67~69 C; 'H NMR
(400 MHz, CDCLy) 8: 7.92 (d, J=8.8 Hz, 2H), 7.39 (d, J=
8.3 Hz, 2H), 7.15 (d, J=8.2 Hz, 2H), 6.92 (d, J=8.8 Hz,
2H), 6.31 (s, 1H), 5.60 (s, 1H), 4.62 (t, J=7.0 Hz, 1H),
4.13 (ddd, J=14.2, 7.1, 4.1 Hz, 2H), 3.85 (d, J=7.5 Hz,
3H), 3.54 (dd, J=16.9, 7.1 Hz, 1H), 3.39 (dd, J=16.8, 7.7
Hz, 1H), 1.23 (dd, J=14.1, 7.0 Hz, 3H); “C NMR (101
MHz, CDCl3) 6: 196.03, 166.51, 163.82, 142.96, 141.32,
131.71, 130.54, 130.07, 129.98, 124.85, 120.68, 114.00,
61.11, 55.69, 42.87, 41.97, 14.27; IR (KBr) v: 2925, 2854,
1714 (C=0), 1676 (COOEt), 1604, 1512, 1355, 1251,
1175, 1072, 986, 851, 753, 713 cm”'; HRMS (ESI) caled
for C,1H,BrO, [M+H]" 417.0696, found 417.0693.

4-(4- VAR R 2 PR G )-2- 30 R R -3- 2 L TR Y R (Bg):
Tk, 77 62%. mp. 74~76 ‘C; 'H NMR (400
MHz, CDCl;) d: 7.91 (dd, J=12.1, 5.0 Hz, 2H), 7.30~
7.16 (m, 5H), 6.90 (dd, J=12.1, 5.0 Hz, 2H), 6.29 (d, J=
8.1 Hz, 1H), 5.59 (d, J=7.6 Hz, 1H), 4.66 (t, J=7.4 Hz,
1H), 3.88~3.78 (m, 3H), 3.76~3.61 (m, 3H), 3.57 (dt,
J=16.1, 8.0 Hz, 1H), 3.41 (dd, J=16.8, 7.2 Hz, 1H); *C
NMR (101 MHz, CDCly) 6: 196.37, 167.23, 163.72,
143.05, 142.14, 130.56, 130.20, 128.69, 128.12, 126.87,
124.88, 113.96, 55.68, 52.13, 43.23, 42.42; IR (KBr) v:
3009, 2960, 2847, 1709 (C=0), 1667 (COOMe), 1660,
1494, 1374, 1249, 1172, 1083, 992, 865, 758, 696 cm ';
HRMS (ESI) caled for CyH, O, [M+H]" 325.1434,
found 325.1429.

A-(4-FH A 2K FR G )-2- 30 R 36 -3- 2K 38 TR BB (3h):
Tk, P2Z 73%. mp. 74~76 ‘C; 'H NMR (400
MHz, CDCly) 6: 7.92 (d, J=7.0 Hz, 2H), 7.26 (s, 4H),
7.22~7.08 (m, 1H), 6.90 (d, J=6.9 Hz, 2H), 6.30 (s, 1H),
5.58 (s, 1H), 4.66 (t, J=6.2 Hz, 1H), 4.26~3.97 (m, 2H),
3.85 (d, J=1.7 Hz, 3H), 3.57 (dd, J=16.0, 6.6 Hz, 1H),
3.40 (dd, J=15.9, 6.1 Hz, 1H), 1.61 (s, 2H), 1.30~1.08
(m, 3H); *C NMR (101 MHz, CDCls) d: 196.43, 166.78,
163.75, 143.33, 142.29, 130.56, 130.24, 128.64, 128.17,
126.82, 124.54, 113.94, 60.99, 55.67, 43.22, 42.46, 14.25;
IR (KBr) v: 3072, 2982, 2935, 1704 (C=0), 1676
(COOEY), 1597, 1494, 1367, 1253, 1189, 1080, 995, 868,
758, 697 cm”'; HRMS (ESI) calcd for C,H,;0, [M+H]"
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339.1591, found 339.1588.

A-(ZK H Bk )-2- 30 FR 2 -3- K 2 TR FR IR (3i): Jo t [l
&, A 70%. m.p. 88~90 C; 'H NMR (400 MHz,
CDCly) d: 8.00~7.83 (m, 2H), 7.55 (t, J=7.4 Hz, 1H),
7.44 (t, J=7.6 Hz, 2H), 7.27 (t, J=4.8 Hz, 4H), 7.19 (dd,
J=8.8, 4.6 Hz, 1H), 6.31 (s, 1H), 5.61 (s, 1H), 4.68 (t, J=
7.3 Hz, 1H), 3.70~3.64 (m, 3H), 3.61 (d, J=7.6 Hz, 1H),
3.48 (dd, J=17.1, 7.1 Hz, 1H); *C NMR (101 MHz,
CDCly) d: 197.82, 167.18, 142.98, 142.00, 137.09, 133.35,
128.83, 128.73, 128.26, 128.13, 126.93, 124.94, 52.14,
43.59,42.27; IR (KBr) v: 3062, 3025, 2960, 1713 (C=0),
1675 (COOMe), 1581, 1493, 1373, 1252, 1176, 1079, 993,
862, 760, 697 cm”'; HRMS (ESI) caled for CoH 903 [M+
H]" 295.1329, found 295.1327.

4-(ZK H It )-2- 7 R D -3- 2R B T R £ BB (3j): ol
&, P23 88%. m.p. 67 ‘C; 'H NMR (400 MHz, CDCl;) 6:
7.93 (d, J=7.4 Hz, 2H), 7.55 (t, J=7.3 Hz, 1H), 7.44 (t,
J=17.6 Hz, 2H), 7.27 (d, J=4.1 Hz, 4H), 7.19 (dd, J=8.1,
3.9 Hz, 1H), 6.31 (s, 1H), 5.59 (s, 1H), 4.68 (t, J=7.2 Hz,
1H), 4.25~4.01 (m, 2H), 3.63 (dd, J=17.1, 7.5 Hz, 1H),
3.54~3.40 (m, 1H), 1.20 (dd, J=9.1, 5.1 Hz, 3H); °C
NMR (101 MHz, CDCly) &: 197.87, 166.71, 143.27,
142.11, 137.14, 133.31, 128.81, 128.67, 128.26, 128.17,
126.87, 124.60, 61.01, 43.59, 42.33, 14.26; IR (KBr) v:
3062, 3032, 2983, 1707 (C=0), 1678 (COOEY), 1579,
1494, 1372, 1254, 1179, 1080, 995, 869, 767, 690 cm ';
HRMS (ESI) caled for CyH, O3 [M+H]" 309.1485,
found 309.1485.

4-2R F G -2- W H 2 -3-(4- R ) T IR H s 3k): G
O E K, 773 66%. m.p. 48~51 C; 'H NMR (400 MHz,
CDCly) 6: 7.92 (d, J=6.8 Hz, 2H), 7.56 (t, J=7.4 Hz, 1H),
7.44 (t, J=6.8 Hz, 2H), 7.28~7.17 (m, 5H), 6.31 (d, J=
1.9 Hz, 1H), 5.61 (s, 1H), 4.64 (t, J=7.3 Hz, 1H), 3.69 (d,
J=2.0 Hz, 3H), 3.60 (dd, J=18.3, 6.0 Hz, 1H), 3.45 (dd,
J=15.3, 7.6 Hz, 1H); *C NMR (101 MHz, CDCl;) §:
197.48, 166.95, 142.70, 140.51, 136.96, 133.47, 132.70,
129.54, 128.87, 128.24, 125.19, 52.20, 43.30, 41.77; IR
(KBr) v: 3013, 2959, 1712 (C=0), 1675 (COOMe), 1580,
1489, 1376, 1249, 1197, 1093, 986, 867, 755, 688 cm ';
HRMS (ESI) caled for C;oH;sC10; [M+H]" 329.0939,
found 329.0939.

A-(4-F A FE)-2- 0 L3-S T IR B 3): Bt
[E4A, 772% 38%. m.p. 71~72 ‘C; 'H NMR (400 MHz,
CDCLy) 6: 7.92~7.79 (m, 2H), 7.45~7.36 (m, 2H),
7.32~7.23 (m, 4H), 7.19 (t, J=7.3 Hz, 1H), 6.31 (s, 1H),
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5.59 (s, 1H), 4.65 (t, J=7.3 Hz, 1H), 3.69 (d, J=1.4 Hz,
3H), 3.59 (dd, J=17.0, 7.4 Hz, 1H), 3.44 (dd, J=17.0, 7.3
Hz, 1H); “C NMR (101 MHz, CDCl;) §: 196.70, 167.12,
142.87, 141.71, 139.81, 135.38, 129.70, 129.15, 128.77,
128.11, 127.03, 125.10, 52.18, 43.52, 42.40; IR (KBr) v:
2991, 2952, 1720 (C=0), 1677 (COOMe), 1587, 1492,
1373, 1255, 1187, 1059, 995, 860, 757, 703 cm™'; HRMS
(ESI) caled for CyoHsClO; [M+H]" 329.0939, found
329.0938

4-(4- S K B )-2- 30 R 3 -3-(4- R ) TR Y IR
(3m): LEEE, 7% 34%. mp. 88~91 C; 'H NMR
(400 MHz, CDCL3) d: 7.86 (d, J=8.6 Hz, 2H), 7.42 (d, J=
8.6 Hz, 2H), 7.27~7.22 (m, 2H), 7.19 (d, J=8.5 Hz, 2H),
6.31 (s, 1H), 5.60 (s, 1H), 4.61 (t, J=7.3 Hz, 1H), 3.70 (s,
3H), 3.57 (dd, J=17.1, 7.0 Hz, 1H), 3.42 (dd, J=17.1, 7.7
Hz, 1H); *C NMR (101 MHz, CDCl;) §: 196.34, 166.90,
142.56, 140.24, 139.98, 135.22, 132.79, 129.67, 129.52,
129.20, 128.89, 125.34, 52.25, 43.23, 41.82; IR (KBr) v:
2993, 2947, 1713 (C=0), 1683 (COOMe), 1588, 1488,
1365, 1249, 1172, 1089, 995, 880, 784, 666 cm '; HRMS
(ESI) caled for CoH;,CLO; [M+H]" 363.0549, found
363.0548.

4-(4- R I 2R H G )-2- 0 F L -3-(4- TR IR I TR T
fi5(3n): LA, 723K 67%. mp. 58~60 C; 'H NMR
(400 MHz, CDCl;) 6: 7.92 (dd, J=8.8, 1.9 Hz, 2H), 7.39
(dd, J=8.4, 1.9 Hz, 2H), 7.15 (dd, J=8.4, 1.7 Hz, 2H),
6.92 (dd, J=8.8, 1.9 Hz, 2H), 6.32 (d, J=1.3 Hz, 1H),
5.60 (s, 1H), 4.62 (t, J=7.2 Hz, 1H), 4.18~3.98 (m, 2H),
3.86 (d, J=1.9 Hz, 3H), 3.53 (ddd, J=16.8, 7.0, 1.7 Hz,
1H), 3.39 (ddd, J=16.9, 7.6, 1.8 Hz, 1H), 1.64~1.47 (m,
2H), 1.38~1.19 (m, 2H), 0.89 (td, J=7.3, 1.8 Hz, 3H); °C
NMR (101 MHz, CDCly) d: 195.99, 166.59, 163.81,
142.94, 141.37, 131.71, 130.54, 130.07, 129.97, 124.88,
120.67, 114.00, 65.00, 55.69, 42.91, 41.98, 30.76, 19.34,
13.90; IR (KBr) v: 3061, 3005, 2958, 1715 (C=0), 1670
(COOCHS,), 1602, 1510, 1364, 1247, 1170, 1069, 998, 881,
753, 716 cm”'; HRMS (ESI) caled for Cy3Hy6BrO, [M—+
H]" 445.1009, found 445.1014.

A-(4- FF AR FHE 7 F G )-2- 30 PR L -3- 2R TR T BB 30):
Tk, 72 66%. mp. 52~55 ‘C; 'H NMR (400
MHz, CDCl) 6: 7.92 (d, J=8.9 Hz, 2H), 7.26 (d, J=3.9
Hz, 4H), 7.18 (dd, J=8.7, 4.6 Hz, 1H), 6.91 (d, J=8.9 Hz,
2H), 6.30 (s, 1H), 5.58 (s, 1H), 4.66 (t, J=7.3 Hz, 1H),
4.20~3.97 (m, 2H), 3.85 (s, 3H), 3.57 (dd, J=16.8, 7.6
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Hz, 1H), 3.39 (dd, /=16.8, 7.1 Hz, 1H), 1.59~1.47 (m,
2H), 1.34~1.19 (m, 2H), 0.86 (t, J=7.4 Hz, 3H); °C
NMR (101 MHz, CDCly) ¢: 196.39, 166.86, 163.70,
143.30, 142.28, 130.55, 130.24, 128.65, 128.13, 126.80,
124.58, 113.94, 64.89, 55.67, 43.28, 42.47, 30.76, 19.32,
13.89; IR (KBr) v: 3065, 2953, 1707 (C=0), 1673
(COOCH,), 1560, 1496, 1377, 1251, 1187, 1082, 993, 877,
760, 706 cm ™ '; HRMS (ESI) caled for C,3H,,04 [M+H]"
367.1904, found 367.1904.

HBh# %L (Supporting Information) FTA %2 X RC X3
FE) ) 'H NMR Al PC NMR % &, X 8608 A] DL 3 A
A F] WX 3k (http://sioc-journal.cn/) b F %,
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