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SHEN Xiaoyu, QIN Wei, SUBHANI Mahboob, JANG Chunhui’, LU Hongfel"
(School of Environmental and Chemical Engineering, Jiangsu University of Science and Technology, Zhenjiang
212000, Jiangsu, China )

Abstract: 2-(10,11-Dihydrodibenzo[b,/][1,4] oxazo-11-yl)- 1-phenylethane-1-one was synthesized by Mannich
reaction with dibenzo[b,f][1,4] oxazepine and pS-keto acid without catalyst a room temperature, of which
reaction conditions were optimized. Meanwhile, a series of substrate 3-oxo-3-phenylpropanoic acid with
various substituents were also studied for application range exploration. The products synthesized were
characterized and confirmed by *HNMR, ®*CNMR and HRMS. The results showed that yields of
dibenzo[b /][ 1,4] oxazepine derivatives were 60% ~ 90% under the optimal conditions of reaction time 12 h
with dichloromethane as solvent.
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1.1 RAFENEE

JIE A b oG HR 0 e A7 A PO R - R A A i PP
Yme i a9, AR SCER 7 A

“HFkE (DCM ), 5 L% (DCE). &b .
THIEW, AR, i LR RAE; NN-
THEHE (DMF), 4B, WEE, AR, Bkt
WHARIA AR, =R PR . — 5 P iR st .
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Advance 400 MHz ##% 3L 4R 9% 354, FE [
Bruker /A7 ; TRACE™ 1600 S AH {433 5 15 5% 4,
2 EFER CHRBHE AT ZF-7TA TR IMG I
L1, BHEEE I A IRA T,
1.2 DBO fiTA¥ME K

PL2-(10,11- — A IR [b AL A A A AR-11-05 )
LRI 2 BE-1-10 (3aa) A B, M 10 mL Y
FAE HMAAE JT R 12)39.01 mg( 0.2 mmol ).
2a49.22 mg (0.3 mmol ), DCM 3 mL., fEZEE TR
N 12 he VEEHRIEH VZBROER) = V(£ )
=1 : 30 /E M UL R A TAE Z T o B sl AL e 2, #4351
H IR E R 3aa, 773K 90%, 'THNMR (400 MHz,
CDCl3), 6: 8.00 ~ 7.91 (m, 2H), 7.57 (s, 1H), 7.45 (dd,

0O O
NN
20

J=8.3.7.2Hz, 2H), 7.34 ~ 7.21 (m, 3H), 7.13 (td, J =
7.2. 6.6, 1.5Hz, 2H), 6.86 (td, /= 7.6, 1.5 Hz, 1H),
6.70 (td, J = 7.6. 1.6 Hz, 1H), 6.58 (dd, J = 7.9, 1.6 Hz,
1H), 5.04 ~ 4.94 (m, 1H), 4.67 (d, J = 4.9 Hz, 1H),
4.18 (dd, J = 18.1. 9.7 Hz, 1H), 3.49 (dd, J = 18.0.
3.4 Hz, 1H), MS(ESI), m/Z: CxuHizNO, [M+H]* B
B{A 316.4; SZll{E: 316.0,

2- (10,11- " " FIF[bALAHAIR-11-5 ) -1-

( WP 2EIE ) Z %8 -1-i (3ab) : IR B (0 PR [ 1A 72 R
7 80%., *HNMR (400 MHz, CDCl3), J: 7.86~7.78
(m, 2H), 7.31 ~ 7.16 (m, 5H), 7.13 ~ 7.03 (m, 2H),
6.81 (ddd, J = 7.9, 7.2, 1.5 Hz, 1H), 6.66 (ddd, J =
8.0. 7.2. 1.6 Hz, 1H), 6.54 (dd, /= 7.9. 1.6 Hz, 1H),
4.95 (dd, J = 9.8. 3.3 Hz, 1H), 4.63 (s, 1H), 4.12 (dd,
J=18.0, 9.8 Hz, 1H), 3.42 (dd, J = 18.0. 3.3 Hz, 1H),
2.38 (s, 3H). MS(ESI), m/Z: CypHigNO, [M+H]" 3
W{H 330.4; SCll{E . 330.0,

1- (453 ) -2- (110,11- A —HIF[b, /[1,4]
AAI-11-3 ) Lke-1-Fi(3ac): &Pk E Ak, 7=
&N 81%., *HNMR (400 MHz, CDCl3) , 6: 7.89 ~
7.81 (m, 2H), 7.42 ~ 7.34 (m, 2H), 7.31 ~ 7.13 (m,
3H), 7.13 ~ 7.03 (m, 2H), 6.82 (ddd, /= 7.9, 7.2. 1.5
Hz, 1H), 6.66 (ddd, J = 7.9.7.2. 1.6 Hz, 1H), 6.53 (dd,
J=7.9. 1.6 Hz, 1H), 4.91 (ddd, /= 9.3. 5.4, 3.5Hz,
1H), 4.59 (d, J = 5.4 Hz, 1H), 4.12 (dd, J = 18.0.
9.6 Hz, 1H), 3.42 (dd, J = 18.0. 3.5 Hz, 1H).
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MS(ESI), m/Z: CxuHisCINO, [M+H] Fit{E 350.8;
SN . 350.0,

1- (4-JRAEHE ) -2- (10,11- A A IF[b, M[1,4]
AAI-11-3 ) Zke-1-(3ad): B APk E A, 7=
N 78%, '"HNMR (400 MHz, CDCl5), §: 7.81 ~ 7.73
(m, 2H), 7.58 ~ 7.50 (m, 2H), 7.31 ~ 7.18 (m,4H),
7.08 (s, 1H), 6.82 (ddd, /= 8.0, 7.2. 1.5 Hz, 1H), 6.66
(ddd, J = 8.0, 7.2. 1.6 Hz, 1H), 6.52 (dd, J = 8.0,
1.6 Hz, 1H), 4.91 (ddd, / = 9.2, 5.3, 3.5Hz, 1H), 4.58
(d, J = 5.4 Hz, 1H), 4.11 (dd, J = 18.0, 9.6 Hz, 1H),
3.43(d, J = 3.5 Hz, 1H), MS(ESI), m/Z: C,3H16BrNO;,
[M+H] BEiE(H 395.3; SEilif: 396.2.

2- (10,11- A —FI[b, A[LA A ALR-11-5E ) -1-

(4-F AR ) 2 he-1-Fi(3ae): B EMAREIA, =R
g 79%. *HNMR (400 MHz, CDCl3), d: 7.99 ~7.89
(m, 2H), 7.31 ~ 7.23 (m,2H), 7.23 ~ 7.16 (m, 1H),
7.13 ~7.02 (m, 4H), 6.82 (ddd, /= 7.9. 7.2. 1.5Hz,
1H), 6.66 (ddd, J = 8.0. 7.3, 1.6 Hz, 1H), 6.53 (dd, J =
7.9.1.6 Hz, 1H), 4.92 (ddd, J = 9.2. 5.3, 3.4 Hz, 1H),
4.60 (d, J = 5.3 Hz, 1H), 4.12 (dd, J = 18.0, 9.7 Hz,
1H), 3.42 (dd, J = 18.0, 3.5 Hz, 1H), MS(ESI), m/Z:
CaiH16FNO, [M+H] " H B {H 334.4; SLN{A . 334.0,

2- (10,11- A —FI[b, AlLAAAL-11-3E ) -1-

(4-HEFEIEIL ) Zhe-1-F (3af ). 8 iHpIR A,
773K 82%., *HNMR (400 MHz, CDCl3), §: 7.90 (d,
J = 9.0 Hz, 2H), 7.30 ~ 7.13 (m, 3H), 7.12 ~ 7.02 (m,
2H), 6.87 ~ 6.82(d, J = 9.0 Hz, 2H), 6.81 (ddd, J =
7.9.7.2. 1.5Hz, 1H), 6.65 (ddd, /= 7.9, 7.3, 1.6 Hz,
1H), 6.53 (dd, /= 7.9. 1.6 Hz, 1H), 4.94 (dt, J = 9.2,
4.1 Hz, 1H), 4.62 (d, J = 4.6 Hz, 1H), 4.14 ~ 4.02 (m,
1H), 3.84 (s, 3H), 3.39 (dd, J = 17.8. 3.3 Hz, 1H).
MS(ESI), m/Z: CypHi1oNO; [M+H] Bl 346.4; 5C
W& . 346.0,

2- (10,11- " "I [b, A[LAARA-11-HE) -1-

(AR EE ) Lke-1- (3ag) : & (IHDIR [T (A, 7%
J 78%. *HNMR (400 MHz, CDCl3), d: 7.76 ~ 7.69
(m, 2H), 7.39 ~ 7.18 (m, 5H), 7.15 ~ 7.04 (m, 2H),
6.83 (ddd, J = 8.0, 7.3. 1.5 Hz, 1H), 6.67 (ddd, J =
8.0. 7.2. 1.6 Hz, 1H), 6.55(dd, /= 7.9, 1.6 Hz, 1H),
4.96 (dt, J = 9.6, 3.8 Hz, 1H), 4.67 ~ 4.62 (m, 1H),
4.15 (dd, J = 18.0. 9.8 Hz, 1H), 3.44 (dd, J = 18.0, 3.4
Hz, 1H), 2.36 (d, J = 0.8 Hz, 3H)., *CNMR (151 MHz,
CDCl3), d: 199.28, 157.11, 143.64, 138.38, 137.14,
136.66, 134.13, 132.64, 129.23, 128.63, 128.46,
128.32, 12526, 124.68, 124.37, 121.67, 121.23,
119.00, 118.98, 54.48, 44.22, 21.27, HRMS(ESI),

mlZ: CypHigNO, [M+Na] " Flit{H 352.1313; Sil{H
352.1304.

1- ( 3-E A3 ) -2- (10,11- & I [b, £[1,4]
AAA-11-3E ) ZHe-1-H ((3ah): & iR A
77K 71%, *HNMR (400 MHz, CDCl3), 6: 7.89 (t,
J=1.8Hz, 1H), 7.78 (ddd, / = 7.8. 1.6. 1.1 Hz, 1H),
7.49 (ddd, /= 8.0, 2.1, 1.1Hz, 1H), 7.30(d, J = 36.7
Hz, 4H), 7.10 (d, J = 1.2 Hz, 2H), 6.87 ~ 6.78 (m, 1H),
6.67 (dddd, J = 7.8.7.2,1.6.0.5 Hz, 1H), 6.53 (dd, J =
8.0, 1.6 Hz, 1H), 4.92 (ddd, / = 9.3, 5.5, 3.5 Hz, 1H),
4.60 (d, J = 5.4 Hz, 1H), 4.13 (dd, J = 18.1, 9.6 Hz,
1H), 3.43 (dd, J = 18.1, 3.5 Hz, 1H), *CNMR (151
MHz, CDCly), J: 197.82, 157.12, 143.55, 138.12,

136.97, 134.97, 133.28, 13241, 129.92, 129.39,
128.32, 128.15, 126.16, 124.78, 124.47, 121.75,

121.29, 119.09, 118.87, 54.39, 44.43, HRMS(ESI),
mlZ: Cy;HisCINO, [M+Na] " Hig(E 372.0767; =il
. 372.0764,

1- (3JRFRIE ) -2- (10,11- & I [b, A[1.4]
AR5 ) Lke-1-Fi(3a): BTk A, 7=
FN 77%. *HNMR (400 MHz, CDCl3), d: 8.04 (t, J =
1.8 Hz, 1H), 7.83 (ddd, /= 7.9 1.6, 1.0 Hz, 1H), 7.65
(ddd, /= 8.0, 2.0, 1.0 Hz, 1H), 7.33 ~ 7.18 (m, 4H),
7.13 ~ 7.03 (m, 2H), 6.83 (ddd, /= 7.9, 7.2, 1.5 Hz,
1H), 6.67 (ddd, /= 8.0, 7.2, 1.6 Hz, 1H), 6.53 (dd, J =
7.9. 1.6 Hz, 1H), 4.90 (s, 1H), 4.59 (s, 1H), 4.13 (dd,
J=18.2.9.6 Hz, 1H), 3.43 (dd, J = 18.1, 3.5 Hz, 1H),
CNMR (101 MHz, CDCly), 6: 197.90, 157.23,

143.61, 138.38, 137.05, 136.35, 132.49, 131.24,
130.31, 129.53, 128.44, 126.73, 124.91, 124.61,
123.10, 121.88, 121.42, 119.20, 118.98, 54.46, 44.48,

MS(ESI), m/Z: CyuHiBrNO, [M+H] Hli{H 395.3;
SEMME . 395.2,
2-(10,11- A " FIF[b, AlLAA A I-11-3E ) -1-
(RPHZREE ) 2 %he-1-H(3a)) . BRI A, =
N 77%. *HNMR (400 MHz, CDCls), d: 7.56 (dd, J =
7.8. 1.4 Hz, 1H), 7.34 (td, J = 7.5, 1.4 Hz, 1H), 7.30 ~
7.13 (m, 5H), 7.13 ~ 7.02 (m, 2H), 6.84 (td, J = 7.6,
1.5 Hz, 1H), 6.68 (td, J = 7.6. 1.6 Hz, 1H), 6.56 (dd,
J=79, 1.6 Hz, 1H), 4.93 (ddd, /= 9.3, 5.3, 3.6 Hz,
1H), 4.61 (d, J = 5.4 Hz, 1H), 4.03 (dd, J = 17.9.
9.8 Hz, 1H), 3.40 (dd, J = 17.9. 3.7 Hz, 1H), 2.48 (s,
3H)., **CNMR (151 MHz, CDCls), 6: 202.88, 157.07,
143.80, 138.26, 137.33, 137.06, 132.49, 132.01,

131.62, 129.21, 128.82, 128.23, 125.74, 124.63,
124.28, 121.69, 121.23, 119.19, 118.99, 54.62, 46.76,

21.42, HRMS(ESI), m/Z: CxHigNO, [M+Na] Bt
{H 352.1313; SZilifE . 352.1306.

2- (10,11- &R FIF[b, AlLAA A I-11-3E ) -1-
(2,4- " FHHELIEIL ) 2 he-1-H (3ak) . % (IR B 1A
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=% g 73%. 'HNMR (400 MHz, CDCl3), §: 7.52 (d,
J = 7.9 Hz, 1H), 7.30 ~ 7.14 (m, 3H), 7.14 ~ 7.02 (m,
3H), 7.05 ~ 6.95 (m, 1H), 6.83 (ddd, /= 7.9, 7.2, 1.5
Hz, 1H), 6.67 (ddd, J = 8.0, 7.3, 1.6 Hz, 1H), 6.56 (dd,
J=79., 1.6 Hz, 1H), 493 (dt, J = 9.9, 3.3 Hz, 1H),
4.62 (s, 1H), 4.02 (dd, J = 17.8. 9.9 Hz, 1H), 3.38 (dd,
J = 17.8. 3.6 Hz, 1H), 2.49 (s, 3H), 2.32 (s, 3H).

BCNMR (151 MHz, CDCly), 4: 202.01, 157.06,

143.83, 142.37, 138.84, 137.15, 134.14, 132.94,
132.58, 129.44, 129.15, 128.24, 126.36, 124.60,
124.24, 121.67 (d, J = 3.3 Hz), 121.22 (d, J = 5.0 Hz),
119.13, 119.02, 54.67, 46.34, 21.70, 21.33, HRMS

(ESl), mlZ: CyuHxNO, [M+Na] H it {H 366.1470;
SEE . 366.1483.

2-(10,11- A " FIF[b, AlLAA A I-11-3E ) -1-
(Z5-2-3%) Z%e-1-f(3al): wEERE AR, F=%h
60%., 'HNMR (400 MHz, CDCl3), §: 8.44 ~8.39 (m,
1H), 8.00 (dd, J = 8.6, 1.8 Hz, 1H), 7.91 ~ 7.80 (m,
3H), 7.55 (dddd, /= 24.2, 8.1, 6.9, 1.3 Hz, 2H), 7.33
~ 7.22 (m, 3H), 7.16 ~ 7.04 (m, 2H), 6.82 (ddd, J =
7.9.7.2. 1.5Hz, 1H), 6.67 (ddd, /= 8.0, 7.2, 1.6 Hz,
1H), 6.55 (dd, J = 7.9. 1.6 Hz, 1H), 5.01 (ddd, /= 9.7,
5.3. 3.3 Hz, 1H), 4.67 (d, J = 5.4 Hz, 1H), 4.31 (dd,
J=17.9.9.8 Hz, 1H), 3.58 (dd, J = 17.9. 3.4 Hz, 1H),
MS(ESI), ml/Z: CyHigNO, [M+H] it 366.1, 52
A . 366.2,

2- (10,11- A —FI[b, AlLAAAL-11-3E ) -1-
( Z5-1-3% ) Zbe-1- (3am) . & @R A, =R
H 62%, *HNMR (400 MHz, CDCl3), 6: 8.62 (ddt, J
=85, 1.3, 0.7 Hz, 1H), 7.98 ~ 7.91 (m, 1H), 7.78 (dd,
J=7.3.1.2Hz, 1H), 7.54 (ddd, J = 13.8. 8.2, 1.4 Hz,
2H), 7.40 (dd, J = 8.2, 7.2 Hz, 1H), 7.25 (s, 3H),
7.15~7.03 (m, 2H), 6.84 (ddd, J = 7.8. 7.2, 1.5 Hz, 1H),
6.69 (ddd, /= 7.9, 7.3, 1.6 Hz, 1H), 6.58 (dd, J = 7.9
1.6 Hz, 1H), 5.03 (ddd, / = 9.5, 5.4, 3.8 Hz, 1H), 4.67
(d, J = 5.5 Hz, 1H), 4.21 (dd, J = 17.7, 9.7 Hz, 1H),
3.54 (dd, J = 17.8. 3.8 Hz, 1H). *CNMR (151 MHz,
CDCl3), §: 203.12, 157.08, 143.84, 137.06, 135.30,
133.91, 133.05, 132.44, 130.05, 129.26, 128.47,
128.30, 128.24, 128.06, 126.47, 125.63, 124.68,
124.36, 124.32, 121.72, 121.25, 119.26, 119.06, 54.90,
47.41, HRMS(ESI), mlZ: CysHi1gNO, [M+Na]*Blif
{H 388.1313; SL{M{H: 388.1304,

2- (10,11- A —FIF[bA[LA A AI-11-3E ) -1-
(WEMY-3-% ) ZJe-1-Hd (3an): B OHARE M, 7=
#h 65%, '"HNMR (400 MHz, CDCls), §: 7.67 ~ 7.57
(m, 2H), 7.31 ~ 7.13 (m, 3H), 7.13 ~ 7.02 (m, 3H),

6.82 (ddd, J = 7.9, 7.3, 1.5 Hz, 1H), 6.67 (ddd, J =
8.0. 7.2, 1.6 Hz, 1H), 6.53(dd, /= 7.9. 1.6 Hz, 1H),
4.92 (ddd, J = 9.4, 5.2, 3.7 Hz, 1H), 457 (d, J = 5.3
Hz, 1H), 4.07 (dd, J = 17.3, 9.7 Hz, 1H), 3.41 (dd, J =
17.3.3.7 Hz, 1H) . HRMS(ESI), m/Z: C1sH1sNO,S [M+
Na] " Hit{H 344.0721,5C{l . 344.0714,
1-(10,11- A A I [b, A[1,4]WEME-11-3L) T R
(3a0): BRI, 73K 69%., 'HNMR (400
MHz, CDCly), d: 7.28 ~ 7.19 (m, 1H), 7.19 ~ 7.08 (m,
2H), 7.08 ~ 7.00 (m, 2H), 6.89 ~ 6.80 (m, 1H), 6.76 ~
6.63 (m, 1H), 6.53 (dd, J= 7.9. 1.6 Hz, 1H), 4.76 (dd,
J=10.0. 3.6 Hz, 1H), 4.46 (s, 1H), 3.55 (dd, J = 17.9.
9.9 Hz, 1H), 2.90 (dd, J = 17.9. 3.6 Hz, 1H), 2.38 (q, J
=7.3Hz, 2H), 1.01 (t, J = 7.3 Hz, 3H), *CNMR (151
MHz, CDCly), d: 210.76, 157.03, 143.77, 137.05,

132.41, 129.19, 128.12, 124.64, 124.31, 121.69,
121.19, 119.15, 118.98, 54.12, 47.63, 36.61, 7.63.
HRMS(ES!) , m/Z: Cyi;H;zNO, [M+Na]* ¥ it {4
290.1157; SEPN{E . 290.1150,

2- ( 8-F1%£-10,11- & —#H[b, ALAA R IL-
11-38 ) -1-7K 2 %¢-1-F7 (3ba) . B (IR Ak, P2
1 82%, *HNMR (400 MHz, CDCl3), J: 7.98 ~7.89
(m, 2H), 7.59 ~ 7.49 (m, 1H), 7.47 ~ 7.37 (m, 2H),
7.30 ~ 7.21 (m, 1H), 7.19 (s, 2H), 7.06 (td, J = 7.4,
1.4 Hz, 1H), 6.98 (d, J = 8.1 Hz, 1H), 6.46 (ddt, J =
8.1. 2.0. 0.7 Hz, 1H), 6.35(dd, /= 2.1, 0.8 Hz, 1H),
4.93 (ddd, J = 9.7, 5.2, 3.3 Hz, 1H), 457 (d, J=5.2
Hz, 1H), 4.15(dd, J = 18.1, 9.7 Hz, 1H), 3.45 (dd, J =
18.1. 3.3 Hz,1H), 2.13(d, J = 0.7 Hz, 3H). MS(ESI),
mlZ: CyH1gNO, [M+H] B 330.4; 521K - 330.0,

2-( 8-%-10,11- A 2K [b, A[1,4] A A ZR-11-
) -1- 2K BE-1-T (3ca) . B AR E AR, FRERh
83%. *HNMR (400 MHz, CDCly), §: 7.97 ~ 7.90 (m,
2H), 7.59 ~ 7.50 (m, 1H), 7.47 ~ 7.38 (m, 2H), 7.32 ~
7.20 (m, 1H), 7.17 (dd, J = 8.0, 1.3 Hz, 2H), 7.09 (td,
J=7.4,1.3Hz, 1H), 6.99 (d, J = 8.5 Hz, 1H), 6.57 (dd,
J=85, 2.5 Hz, 1H), 6.51 (d, J = 2.4 Hz, 1H), 4.93
(ddd, /= 9.3, 5.3, 3.3 Hz, 1H), 4.68 (d, J = 5.2 Hz, 1H),
4.16 (dd, J = 18.1, 9.8 Hz, 1H), 3.44 (dd, J = 18.1.
33Hz, 1H), MSES), m/Z: CpHicCINO[M+H] #i
1 1H 350.8; LA : 350.1,

2- (8-JR-10,11- & K IF[b A[1,4] A A I -11-
) -1-FK L kE-1-T(3da) . Bk E AR, PR
82%, HNMR (400 MHz, CDCl3), §: 7.97 ~ 7.90 (m,
2H), 7.59 ~ 7.50 (m, 1H), 7.47 ~ 7.37 (m, 2H), 7.32 ~
7.13 (m, 3H), 7.10 (td, J = 7.4, 1.3 Hz, 1H), 6.94 (d,
J = 8.5 Hz, 1H), 6.75 ~ 6.63 (m, 2H), 4.93 (ddd, J =
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9.8. 5.5, 3.3 Hz, 1H), 4.69 (d, J = 5.5 Hz, 1H), 4.16
(dd, /= 18.2, 9.8 Hz, 1H), 3.44 (dd, J = 18.1, 3.3 Hz,
1H), ®¥*CNMR (101 MHz, CDCl3), J: 198.95, 157.04,
142,53, 138.81, 136.62, 133.64, 132.54, 129.65,
128.77, 128.43, 128.21, 124.91, 123.29, 121.40,
121.30, 120.88, 117.22, 54.25, 44.31, MS(ESI), m/Z:
C,1H16BINO[M+H] " FHi{H 395.3; SLiM{E : 395.2,

2-( 8-3-10,11- & &I [b, A[L14FH A Z=-11-
B -1 2R O bE-1-T (3ea) . B AR EA, PR
76%. *HNMR (400 MHz, CDCl3), 6: 7.98~7.91 (m,
2H), 7.59 ~ 7.50 (m, 1H), 7.47 ~ 7.38 (m, 2H), 7.33

~7.15 (m, 3H), 7.10 (td, J = 7.4 1.3 Hz, 1H), 7.01 (dd,

J =88, 5.6 Hz, 1H), 6.34 ~ 6.18 (m, 2H), 4.94 (ddd,
J=9.8.5.5.3.3Hz, 1H), 4.71 (d, J = 5.5 Hz, 1H), 4.21
(dd, /= 18.1, 9.8 Hz, 1H), 3.45 (dd, J = 18.1, 3.3 Hz,
1H), MS(ESI), ml/Z: CyHisFNO,[M+Na]" 3 i fE
356.4; SLlll{E : 356.1.

2- (8-W A 3E-10,11- A — 2K IF[b, AILAEA
HR-11-3% ) -1-7K 2 ke-1-F (3fa) . & R E K, 7=
%k 84%., *HNMR (400 MHz, CDCl3), d: 7.97 ~ 7.90
(m, 2H), 7.58 ~ 7.49 (m, 1H), 7.42 (ddt, /= 8.4, 6.7,
1.0 Hz, 2H), 7.31 ~ 7.13 (m, 3H), 7.07 (td, /= 7.4, 1.3
Hz, 1H), 7.03 (s,1H), 6.20 (dd, J = 8.8. 2.9 Hz, 1H),

6.07 (d, J = 2.9 Hz,1H), 4.94 (ddd, /= 9.7.5.4. 3.3 Hz,

1H), 4.65 (d, J = 5.4 Hz, 1H), 4.19 (dd, J = 18.1,
9.7Hz, 1H), 3.64 (s3H), 3.44 (dd, J = 181,
3.4 Hz,1H). ®*CNMR (151 MHz, CDCl3), J: 199.14,

157.54, 156.65, 138.00, 137.87, 136.64, 133.39,
132.61, 129.32, 128.60, 128.34, 128.09, 124.41,
122.27, 121.10, 104.28, 103.40, 55.39, 54.25, 44.37,

HRMS(ESI) , ml/Z : CxpHigNOj[M+Na]* # it fH
368.1263; SLiMI{E . 368.1256.

2 ZRE5{TR

fli LTI (1a) F1 g-FifR (2a) fE AR
RUFE I IEAT RO 2 ik, 45 R L3R 1, | 1 7]
A, ORI RN B T R AR A AL IR, H bR
B PE RS (F5 1~ 8), fELMEILFIAME T
V=R A RIS (P9 9).

FR A SCRik ,  FR 1R 2 T B M bk e b e A A 30
HEARFNA [, p-FRRR B R IEE R, BT LA
W BB R AN AT LR SO I8, 8 aT LLFIAE )
IR

TETBARIZE T LB, fECNE. 1, 4- 50N
W BEEEA LA T RN =R 8L, LI DCM
R, BEEY 3aa 7R R 90%, b,
TETCAHEALRN R T, AR A DCM .

£ 1 R

Table1l Optimization of reaction conditions”
CCo

It CH,Cl, N
+ OH ——»
= rt, 12h 0
la

2a O 3aa

75 AL 5 pasil WA FER%
1 Sc(OTf)s DCE 12 39
2 Na(OTf)s DCE 12 47
3 In(OTf)s DCE 12 32
4 Cu(OTf)s DCE 12 41
5 Cu(OTf), DCE 12 41
6 Yb(OTf)s DCE 12 28
7 Zn(OTf), DCE 12 42
8 Sh(OTf)s DCE 12 12
9 " DCE 12 68
10 ¥ CHsCN 12 39
1 ¥ 14-Z5 AW 12 51
12 T LIS 12 33
13 I MeOH 12 17
14 I EtOH 12 1
15 T H,O 12 49
16 X DMSO 12 28
17 X DMF 12 29
18 X DCM 12 90

O A1)y 14 0.1 mmol ), 24 0.15 mmol ), &5 2.0 mL,
HEIR TR ; @B,

TR . ToMALH . DCM VEIEFILRE |, RR
TIRYI RS YR, 455 0% 2,

H12 2 A1, — RIR[EEU RS g-Fiatl e 5 £
TR RE AT g, 53 8 B AR P~ 7= % AT,
UERA S SEIUR Y p-BRER B0 il 75 74 ( 3ab~3am) X
I 2 R 02 TRIREN, B L SOy o TR AR AL
U= (3ag~3a) ). XURACIL=H) (3ak ), ZE3E
7Y (3al. 3am). W) (3an). Ll p-
iR (3a0) = 3RBABAK. oA AN p-HRiR(2f) )
JNE =) (3af) = A 5] 82%.

TESAESRAE S, BT X5 B-T R Ve 470 3 il fy 9 e
WXL TC I R e BB AT TR SRR, 4
W 2, R 2 AP, BRI AR A R IR
A7 B AR SN A R, & T (3ba-
3fa) 7 HRAET o T =k B R AR T SR AR
SN (2h~2k) A=Y (3ah~3ak ) =%
W, RUEITI R SRR - R KN
JEYDE TSR . MR B AR R I B %
BB R 225, Ho, s R U =

(3ea) f=&aE, HAh, AR . DCM EEFIY
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ZAF, A AR IER Y (3fa) R B B A Y R T
P, 724 (3fa) F=EKikF| 84%.,

# 2 p-HARRAY YL
Table2 Substrate scope of S-keto acids

0
R _CHCL
— R OH ~ ¢ 12n >
1 2

3aa, 90%® 3ab, 80% 3ac, 81% 3ad, 78%

;9 ;9 P ;9
FO O O lO

3ae, 79%

o

3af, 82%

3ah, 71%
© oo o g@
NH NH NH O, NH
0 0] B
o O~
T

3ai, 77%

3ag, 78%

2
e

3aj, 77% 3ak, 73% 3al, 60%

sQY @;@9 Cigp g
. 4 ’ Qf

e

3am, 62% 3an, 65% 320, 69% 3ba, 82%
o o o 0

O \Q\Cl O DBr O D\F O \Q‘O/
NH NH NH NH
0 O O =0

3 W, W, W,

3ca, 83% 3da, 82% 3ea, 76% 3fa, 84%

F: BEXHTMREAAEY 1 (01 mmol ) I g-fH R 2
(0.15 mmol ) #ME] 10 mL %%, K DCM (2.0 mL) %
B R, R NP 12 hy QRSB R,

RTS8 UE AN X FR B R N A S B B AT AT, AR
PR EN 7Y%, ) 50 mL (8BS Hom A B ot
R AT (1a) 1.03 g ( 5.3 mmol )., g-fifiz ( 2a)

1.31g (8.0mmol ), DCM 10 mL ., 7EE A T b 12
MEERIEH V(CROHE) vV (AihEE) =1 :

30 1R R PRI AT AR 2 M 2 B Al Al e 2%
MR E R 3aa, 77N 90%.
ﬁTﬁ—%%%ﬁﬁMﬁ BEAT T X BR S 5G
EE . DCM 1R FII AT, oo Wi A=Y
(1a) é%%ﬂfizngﬂﬂ%u ﬁ-ﬁmﬁ& (2a) [V, fEX}IR
SES (BT TR ) R, KZES-Eo
P AT AR e S I R AT AR, H = RARE, X
A 15%; 1 p-FifR (2a) - I REAT A=) [ i

Rl

FERN 90%, XA p-HHIR 575 L BHAH H HAA R
FLEREH, FRIR T L T bk i r () 44 B 3R R A

TR, L, p-BRR AR LR B, i
AT RLIAE R AR

o 0O O O\Q
DCM
NH
—
(1;3:>+Mivkmnmm
—N o
la 2a PH 3aa
0.
o 0
DCM
N Ph)J\ il NH
_ rt,12h

O
la PH 3aa
15%
3 &y
FIRTF . LI [b, AILAR AL p-FiR K

MR, TCHERI AT, UDmAﬁ ), i
5 e A NI A LT DBO B4 o AR 4 A T
B AR 90%, S AT HCR BN v, JRYIE
W™ MeAh, ZTTIER SR S A )
AR, J7 ik RGE, OB AR, PR
b, AESERR TN B BARREH
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