Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2016

SUPPORTING INFORMATION

A Cu-Catalyzed Four-Component Cascade

Reaction to Construct p-Ester-y-Amino Ketones*

Jiayue Ling, Jie Zhang, Yanwei Zhao, Yudong Xu, Hanghang Wang,

Yuanzheng Lv, Meishan Ji, Liang Ma, Meihua Ma and Xiaobing Wan*

Key Laboratory of Organic Synthesis of Jiangsu Province, College of Chemistry,
Chemical Engineering and Materials Science, Soochow University, Suzhou 215123,

P. R. China,

wanxb@suda.edu.cn

List of contents

Adducts Detected by HRMS.....cciiiiiiiiiiiiiiiieniieienecnacanns S2-S3

Spectroscopic Data for Products.......c.cccevveiiiiiniiinnnccennnnn. S4-S50

Adduct Detected by HRMS

S1



H % ; ; (0] Pr
X Pri, /Pr 5 mol% C,0
+ \H)J\OEt + N7+ tBuoOH ° 2 o
t
Bu N, 75°C, 8 h By OEt
1a 2a 3a 4 TEMPO or BHT 5a, yield < 5%
Bu
- iy By ’Pr\N,’Pr . ,LPr
1 .
Pro~,-N O Noipy ° ‘Bu o
N (0} O
i ¢ Bu
Pr Bu Eto (@) OEt
Bu
C-TEMPO C-BHT F-BHT G-BHT
Intens. +MS, 0.1-0.9min #7-54)
15004 271]2742
| iPr\ ~~-N
| N"O H
1250 I )
'Pr
\
1000 || Exact Mass: 271.2749
750 ’
i
5001 ‘ |‘
[
o
2501 } ‘.
37050  270.75 271.00 27125 27150 27175 27200 27225 27250 27275  273.00miz
Intens. | +MS, 0.4-0.5min #22-28
x104
1+
334.3109 t i
Bu Pr
1.25- |
1.00- H
Bu
075 Exact Mass: 334.3110
0.501
1+
335.3136
0.25
333.2724 1+ 339.2790 343.2935
329.2151 : 336.3136 341.2779
ool o — o . — : ; . . . —
328 330 332 334 336 338 340 342 344 346 miz
Intens. +MS, 0.4-0.5min #22-28|
1+
5000 4203480 : ;
t Pro.  Pr
Bu N
O
4000+
Bu
3000 H EtO
2000+ Exact Mass: 420.3478
1+
421.3467
10001 429.3815
1+
4153173 422.3487 4303774
0 : : — : A — — ‘ N
4125 415.0 4175 420.0 4225 425.0 4275 430.0 432.5m/z



Exact Mass: 580.4730

602.4547

+MS, 0.4-0.5min #22-28|

Intens4.
x10 1+
41 580.4735
3_
2.
14
578.4533
0 T T r
575 580 585

Spectroscopic Data for Products

" 590

S3

605  mhz



001
1

06 <6
1

8

L

oL

£9

s
1

(wdd) 14
0

S

5a

L
g
(=]
N

I|

&1.98 -

.99 =
1.04 =

1.99 3

.05 [

296 = Fm—————

12.05= — -

S4

—-0.00



(wdd) 13
ol 0zl 0€1 obl 0ST 091 0L1 08T 06l 00T 01T
1 1 1 1 1 1 1 1 1 1

001
1

08

0g 0L
1

o€

174

S

S5

—198.42

—175.33

—156.62

—134.34

—127.95
12542

i??.'ﬂ
77.00
_\-?6.68

—60.31

47.38
Lassr
40.72

—35.04
—31.05

21.16
420.}1

—14.20



(wudd) 13

] (1] <6 0ot

08

L

LS [ g9 0L

os

1 oy Y

[133

<l [ £T

01

€0

00

-

.00 =

.00 =

2.03 =
B07 =

1.99 -

1.06 -

1.96 4

0.99 =

1.00 4

$.26 =
12.053

MeO

5b

-

S6

_1.96
-7.94

—7.28

=—6.94
1\t':'_‘)l

—-0.00



081 061 T 01T

051 0Ll

011 0zl 01

(wudd) 13

08 06

0L

0or 0s

0g

091

vl

001

S7

—197.21

—175.36

—163.32

_< 130.19
129.97

—113.56

77.32
f’??,OO
76.68

—60.25
—55.35

47.33
£46.86

—40.76
™-38.26

21.04
i20_3-’-1

—14.16



(wudd) 13

ST

06 6
I

S8
I

08

T

L

[ 9 oL

s

oy
I

)

£.00 =

211 =

P13 3

&.95 4
1.0

1.9

— = o
- = e D
] E P

3.36 =

12.03=

—

e

e

5¢c

S8

Il_r / llr

ra
4

s

788
786

r7.27
+-7.26
\—?_24

—0.00



(tudd) 1
0z (13 o 0s 09 oL 08 06 001 Ol 0Tl O£l Opl 0SI 091 0L ORI 061 00T  OIT

01

—198.38

—175.35

—143.68

—134.43

—129.15
12811

77.32
77.00
L76.68

o

—60.32

47.37
£46,86

—40.72
™-38.54

[21.59
2111
L3035

—14.20



(wdd) 13

v

e e [l
1 I

8
1

08
T

Y 09 59 0L

s

Cl
5d

S10

SIS

7.92
j—r?,Sg

7.44
A7.42
727



(wdd) 1y

001
L1

081 061 LTV ] d
[ 1

0Ll
I

0t 0vl (]
[ 1

0zl
I

011

06
1

08

S11

—197.62

—175.13

—139.38
—135.21

—129.42
-\‘-l 28.81

77.32
-J—\i??.OO
76.68

—60.44

47.40
‘/—r46.?3

—40.66
38,54

21.25
£20.23

—14.19



09 €9 oL L 0g &8 06 6 0ol
I 1 I I I

&g

(wdd) 13
[IES

<

oy

22
L

=

Br
5e

S12

[rr

/

S

7.84
i';’.82
—7.59

—1.27

4.17
4.15
T4.13

L4.11
||—3_29
|

1315

3.01
7 286
f....

—2.81
—~2.58

1255
1253

127
.26
L2

]Laas

10.98
L0.96

—0.00



(tudd) 13

01T
|

00T

061
1

08 06 001 011 0z1 0gl orl 051 091 0OLT
[ | | | | | |

05 0L

0g

S13

—197.81

—175.12

—135.60
—131.81
3-129.54

L128.10

77.32
%7?.00
76.68

—60.44

47.40
i4!5.';"2

—40.65
™-38.51

21.25
=20.22

—14.19



(udd) 13
1] 01 Sl 0T €T g ge oy 18 4 0s e 09 €9 0L <L g 3] 06 ]
| |

00

5f

r8.01
801

8.00
L 7.99

— — "-7.08
( L7.98

F7.27
Jr1.15

.00 1

711
L7.10

-t
W
oo

’

7 r1.26
$12 = ¢ - o J s
12,019 = - L0

. - —0.00

S14



(tudd) 1

0L1 081 061 00T 01T
I [ N | 1

091
1

001 011 0zl 0g€l orl
L I I I

05
1

[0S

0T 0g

o1

S15

—197.24

—175.20

—166.93
~164.40

r133.35
113332
+~130.66
L130.56

_<I 15.68
115.46

77.32
Vi

77.00
YTG,GB

—60.42

47.41
£46,?6

—40.70
"-38.50

_/—ZI,23

=20.25

—14.19



0s ge 09 9 oL L 08 ] 06 56 001
| | | |

(wdd) 13

54

D00 = ——e

200 = }:-—

NC

59

.
|

h
!

i
4

#

S16



01T
I

T

0L
I

(wdd) 13
08 06 001 Ol 021 O£l OFl
1 L 1 1 1 1

0t [ 0L

0T

01

S17

—197.57

—174.80

—139.77

—132.38
—128.36

~117.87
~116.16

77.32
{7?.00
76.68

—60.49

47.37
146.52

—40.56
3871

21.32
£2{’1_(,'14

—14.12



(wdd) 13
St

0ol
1

]

g &R
1

&L

oL

9

o9

Y

0s

0¥
I

£E
1

0t

1.00

.05
1.55

\
1.04
k!
I

1.00

R

o8 =

1.98

.01

.94

5h

S18

'

~7.76
F7.74
-7.66
L7.65
-7.65
-7.03
-7.63
r7.62
] -7.47

1745
mes
7,43
L7.43
1741
-7.28
L7.27
L7.26
-7.25
L7.24
L7.23

—__J

—0.00



oLt
I

0zl O£l
I I

(wudd) 1f
011

001
L

0g
I

113 [ 0L

01

S19

—197.61

—175.08

—164.03
—~161.57

J_r'l 39.01
138.95

13021
13013

—123.75
—119.86

77.32
i?T.U(J
\?6.68

—60.46

47.42
£46.?I

—40.65
3873

21.28
=20.20

—14.19



(wdd)

Y 0L &L og 8 06 €6 L

09

£

s

£t ov r

0e

&l [ £T

01

£0

oo

1.00 -

J1.00 =
.02 2 =

12.03= t—
I

i

)05 £

|

FaC OEt

5i

J

S20



091
1

(wdd) 1y
001 01t 0Tl 0tl
n 1 1

06
I

08

e
£

S21

—197.56

—175.03

—137.38

—129.22
125.03
124.93

-124.80
124.85
124.81

L122.33

77.32
%??,00
76.68

—60.53

47.46
£46.73

—40.67
T-38.67

21.25
120.23

—14.19



(wdd) 13

Iy

09 9 oL &L 08 8 06 €6 001
1 1 I

g%
I

s

| 06 = b—m

1.05 = [ =
1.06 = ;-

1=

=
23335
T

$.18 =

N

5

£
A

P

/

12.11-=

_\.\F‘I'Wl"”_ﬁ

1

S22

—0.00



(wdd) 13

01T
I

00T

081
I

0Ll
1

011 (iral el ol 0s1
I I 1 I

001
L

(0] 0L 08
I

0s
1

113

e

e

S23

—197.50

—175.04

—~138.62
—135.81

—131.08
13011
V126,55
\122.89

77.32
%??.00
76.68

—60.47

47.42
j—rdfi_?Z

—40.66
™-38.64

21.24
£20.26

—14.20



0 €8 06 e oot
I I

L

€9

(wdd)
s g5 09

&F

1 0T £T 0t

0l

]

1.09 =
poo £

Pog =

1.00

.05
Q.01

$.16 = =

5k

2.00 = o——

U

T

1.97

1.95

Wil e

-

12.061

Y

S24

Forr
4

!

;S

—0.00



(tudd) 13

001

01T

00T
I

091 0L1 081

o<1

0zl

o1t

06

0L

09

0s

061

0F1

S25

—198.78

—175.26

—136.88
—132.95

—128.48
\12?.99

77.32
%?T_(J(J
76.68

—60.36

47.40
£46.82

—40.69
T-38.64

21.17
£20.29

—14.19



6 001
I

e

8

(1]

09 €9 oL

£s
1

(wdd) 3
0§

£

0¥

.95 = :—
1.01 = -

B.00 =

C

[
200 3 E
e g
1.00 = =

2.07 3 =m=—-

P27 =

fPr
N..
OMe O 'Pr
OEt

51

.99 =

$.23 =

12.03= =

S26

Ir?.?S-
r7.75
}7.?3
7.73

—7.45
__l,l‘ "}_l,l‘

7.00

7\6 99

|"—6 97
'-6 95



(wdd) 1y

001

01z

0Tl gl oF1 g1 091 0Ll 081 061

ot

06

0L

0s

13

noT

S27

—200.47

—175.53

—158.79

13346
13042
—127.75

—120.50

—111.45

77.32
%??.00
76.68

—60.13
—55.37

4738
44?.01
4442
4114

21.03
i 20.42

—14.21



(wdd) 13

&F

8 06 g6 001

08

cL

0L

e oo 59

0s

oy

<o

0o

1.00 =

.03 =

.43 £

_—

sm

S28

194

|'/ I

7.69
i?_:’i?

7.36
-7.36
-7.34

7.34

7.27

7.26

7.25

7.24
l-'?,22

—-0.00



(wdd) 13

00T 01T
I 1

nal
I

0L1
I

0el 0F1
L

ozl
1

o1t

0L 08 001
1

09
1

ot
I

0t

o1

S29

—203.10

—175.21

137.96
j—rl_'i?_%

-128.44

L125.59



06 56 001
I

8

09 g9 oL <L g
I

e

(wdd) 13
s

F

[1hd
I

1.05 4

JL.O8

.02 =

111 =

2.04

2.05

1.12

100 3 =——n

Bu
6a

S30



(tudd) 13
05 09 oL 08 06 001 01T 0TI 0El OFl 0ST 091 0Ll 0% 06l 00 01T

or

—198.41

—174.77

—156.51

—134.40

—127.91
~125.36

77.32
{??,00
76.08

—67.49

47.35
i46.?’7’

—38.58
—34.99
—31.02

r21.79
42172

2115
20.27

S31



(mad) 1z

56

06

98

08

D15 =

2.05 =

D18 =
3.24
1.00 €

1.01 <

49
h.42 =

12.03=

T

pr

O'Bu

By
6b

TR VT

L

S32

7.92
J—[‘!,‘)()

147
745
N7.26

£3.23
13.09
13,07
13,05
304
3.02
£3.01
12,99
2,81
$280

12,78
izqﬁ
/256
2.53

?252

12,50

143
~1.34

—0.99
10,97

—-0.00



{odd) 12

[H]F4
1

00z
1

091
1

o1t
1

oot
1

S33

—198.57

—174.53

—156.44

—134.46

—127.92
125.36

80.08
4-77.32
77.00
L76.68

47.25
146,71

—41.34

_~31.05
—28.02

2113
20,27



09 €9 0L cL 08 ] e ]

Y

(wdd) 13
of St 0

£E

0

| 0T

o1

1]

00

D24 =

12.36=

—

Bu
6C

[y

Vit

S34

791
{w

11734
L7132
731
L7.30
730
729
728
L7.27

—5.13

r3.34
3.32
3.30
3.28
3.26
3.24

_~2.97
—2.83

=262

z}2.1’&0

1-2.58
L2.56

—1.34

0.97
L0.96
L0.94

—0.00



(wdd)

001

00T

081

[I7A]

0<1

0zl 0£]

011

or 0s 09 0L 08 1]

0t

061

091

ol

S35

—198.27

—175.14
—156.64

136,16
~ 13429

—12835
3\128_01
1L127.96
L127.88
L125.42

77.32
{77.00
76.68

—66.15

47.43
i46.83

40,78

—35.04
—31.05

2115
™~20.34



(wdd)
$¥

e

06

8

o8

L

oL

€9

09

&%

'Y

o 0l gl 0T §T e £t oy

0o

P00 =

.02 3

p =

‘Bu

6d

i
Pr\

N-'Pr

OEt

S36



(wdd) 1y

00T
1

o6l
1

091

0l

0zl
I

001 011
1

0&
I

08

0L

0g

0t

ol

-

P PR

L

S37

—198.10

—177.12

—156.21

—135.15

—127.72
~125.34

77.32
f??.OO
76.08

—60.14

49.99
448_83
48.24

—39.86

—35.02
—31.10
—27.25

—20.16

—14.07
—8.92



(wdd) 13
S s o8 09 ca oL SL [} 58 06 <'h 00l

[1hd

Bu

7a

S38

7.93
LT.QI
7.48
i?.dﬁ
—7.26



01T
I

00¢
I

<1 OL1 o6l
I I 1

(tudd) 13
o1 0zl ogl
1 1

001
L1

S39

—198.72

—175.43

—156.60

—134.41
—127.95

~-12542

77.32
77.00
1\7’6.68

—60.22
—355.88
46.68
44.86
v
—d43.46

—35.05
—31.06
~-28.64

—14.22



(wdd)

e

06

o8

(I3

0L
1

£9

1Y
1

og

£

P00 = fL—-==

¢L

—L

5]

Wy
[
[}

10065 =

Bu

7b

=4 ‘
in

_9,200—4— —
3.3 ol
s

S40

Cy

OEt



(wdd) 1y

081
I

091
1

[
I

0zl
I

08 06 001 011
I I

0L

0s
I

0t

0T

01

S41

—198.62

—175.39

—156.58

—134.36

—127.94
~125.40

77.32
-/:??.DO
76.08

—60.29
—57.54

—47.89

—38.65

3233
£3] 04

12651
126.13

—14.20



06 56 001
I I

8
I

08

L

£9

09

g%
I

(wdd) 13
0s

r

13.44%

'_ 2.00= }:——

[ —

9.015

N.
0 Et
OEt
o)
‘Bu
®
7c-major

9.10=

S42

r4.18
4.18
4.16
4.16
4.14
414



081 06l 00T
I I I

0Ll
I

(wdd) 13
08 06 001 011 0zl
1 1 1 1

113 0s 0L

0T

ol

S43

—198.56

—175.44

—156.40

—134.30
—127.89

~125.28

77.21
{?ﬁ.ﬂ@
76.57

—60.28
—56.32

45.55
242,96
—39.94

—34.94
—30.97

14.31
<|4.rx,'
™10.85



(mad) 11

SE

0°E

SE

2.00—=

2.02—=

2,13

10.931

0.94
],9=4;f

11,971

2,001

9.26-
3.00=5

9.05<

P

N ——

-

r_!'.___

ey

@)

7c-minor

Et
OEt

——

™,

™

S44

7.91
J—r?.89
=747

}\7.45
-7.27

415
4.14
4.13
4.13
4.12

4,11
4.10

-4.09

1408
1315

13.07
52.99

~2.54
—228

|r]‘33

|
1.26
1.
1124

- 1-0.99

10.97
L0.96

—-0.00



(tudd) 13

0Tt

01z

091 OL1 081

081

0zl O£l

011

08 06

0L

0s

0t

0T

ol

061

0F1

S45

—198.05

—175.01

—156.72

—134.16

—127.98
~-125.42

77.32
f’??.DO
76.68

—60.10
—56.91

~45.82
—43.05

—35.06
—31.05

14.17
13,79
“11.05



og €8 06 £e
I

&L

oL

§9

09

&c
I

(wdd) 13
0%

&r

0¥

St

&1

01

]

12.241 =

1.00 = h—-

R —

CD,
DsC D N___CD
O \C/ 3
D,
(@]
OEt

By

7c-D14

S46

r7.92
7.92
7.91
7.91
-7.90
7.90
7.89

7.48
/745
—7.27

416
H4.14
-4.14
-4.13
413
412
412

400

t1.25

—0.00



=3y 13

8 08

a'L

.00 __
hog E‘:
T.oo £

.99

EtO

S47

Pr

Nipy

fis

I
S

i

r7.28
7.25
-7.23
r7.21
7.15
a-7.13
7.03
-7.01
-6.99

! 6.83
-6.81

3.64
3.63
3.62
3,61
3,60
3.5
13.58
356

—324

—2.78
~-2.51

32,18
L2.15
L2.03

—1.33
_~0.98

10.87
40.83

—0.00



11T

0al

(o) 13
08 104 LI LIN} Ozl el 1l 51 a1 0Ll

0L

0l

S48

— 180,09
—175.13

—143.42

—132.54
—127.77

—123.93
12212

—107.73

J,.—?T.."Z
-.{??.m

76,68

—50.70
£48.96

—46.99
—42.60

—37.66

26,16
424,96
2167
—19.30

—13.87



tBu/O\ N.

'Bu
10

5
=]
ﬁ_
g_
“200 L
1.96 ~ ?h"—“
=
=
24 [
g
S 096 < =
g
2 |
£200 1 B AN
L 104 \
=7 . = .
107 == N
105 v & N
2110 = = .
[ ]{[)2 -1 N
S04 £ )
2.483 ==
=12.16= £
: {
E_

S49

r1.34
7.32
7.26
7.25
\"-'?,23



(18] 0zl 3 oFl 0g1 091 [I7A 081 061 0oz
1 I I 1 I I I I

(wudd) 13

001
I

08

oL

S50

—175.49

—150.24

—138.08

_~126.55
12495

—84.18
—80.16
17732
~77.00
L76.68

—59.88

48.24
id?_ﬁ?

—42.84
_/-35-.65

—31.35
—26.50

—20.03
—14.22



