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I. General information:

All reagents were purchased from commercial sources and used without further treatment, unless otherwise
indicated. The products were purified by column chromatography over silica gel. 'H NMR and *C NMR spectra
were recorded at 25 °C on a Varian 500 MHz and 125 MHz, respectively, with TMS as the internal standard.
Melting points were obtained with a micro melting point XT4A Beijing Keyi electrooptic apparatus and are
uncorrected. High resolution mass spectra were recorded on Bruck microtof. All reactions were monitored by TLC
with Taizhou GF254 silica gel coated plates. Flash column chromatography was carried out using 200-300 mesh

silica gel at increased pressure.
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I1. '"H and 3C NMR spectra of compounds 2, 3, 5,6 and 7

STANDARD PROTON PARAMETERS

Archive dlr:ctory /export/home /ouyy/vnmrsys /data
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File:
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sa Vi

mple directory:

Pulse Sequence: s2pul
Solvent: CDC13
bient temperature
File: d1228
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 9329.4 Hz

8 repetitions
OBSERVE  H1, 499.8025302 MHZ
DATA PROCESSING

36
Total time 0 min, 23 sec

5.302

NC
NC
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Ph
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
ser: 1-14-87

File: di527
INOVA-500 "NENUS0O®

Relax. delay 0.500 sec
rees

jer 42 dB

continuously on
T2-16_modulated

DATA PROCESSING

Total time 3 hr, 56 sec
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148.559
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STANDARD PROTON PARAMETERS °
Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory: NC

Pulse Sequence: s2pul NC Ph

Solvent: CDC13
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
mple directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: do

INOVA-S00 “NENUSOO"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8500.7 Hz

8 repetitions

OBSERVE _ H1, 499.8025940 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec
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NC cn

2e
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
user: 1-14-87

File: 0947
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: d0873
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STANDARD CARBON PARAMETERS
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STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vmrsys/data
mple directory:
Pulse Sequence: s2pul
Solvent: COCI3
Ambient temperature NC
File: d1247 CN
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Relax. delay 1.000 sec
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DATA PROCESSING 29
FT size 65536
Total time 0 min, 23 sec
59382 -
4 aun g3qe
l i1 2 2 Voo
ey o
“Ea e
® <
'S :
I
T T T T T T T T T
9 8 v w 7 6 S 3 - 2 - 1
- - o -
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Archive directory: /export/home/ouyy/vnmrsys/data NEEL
sample directory: ¢
Pulse Sequence: s2pul
Solvent: cdcls
Ambient temperature
user: "1-14-87 NC CN
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
~Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: d0383

INOVA-500 “NENUS00"

Relax. delay 1.000 sec

8 repetitions

BSERVE  H1, 499.8025920 MHZ
DATA PROCESSING

FT size

Total time 0 min, 23 sec

2.215

1.571

0.000
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature

user: 1-14-87

File: d099

0

6
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i
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Total time 3 hr, 56 sec
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1563
INOVA-500 "NENUS00"

ion:
H1,
S}
FT size 65536

otal time 0 min, 23 sec

s
499.8025970 MHZ
NG

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Puise Sequence: szpul

Solvent: cdc13
Ambient temperature
User: 1-14-87

File: dis64
INOVA-500 “NENUSO00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 314218 Hz
64 repetitions
OBSERVE  C13, 125.6754795 MHz
DECOUPLE H1, 499.8050305 MHz
Power 42 dB
continuously on
Tz-16 modulated
T

Total time 3 hr, 56 sec

127.450

127.942
127.256

112.739

133.463
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—77.256
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
mple directory: -

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File:

INOVA-500 “NENUSO00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.892 sec

width 8500.7 Hz

8 repetitions

OBSERVE _ H1, 499.8025922 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

L

CN

2.350
2.338
1.991
——1.790
-0.000

§:341

3.00<
2,950
8.99+<

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: =

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
ser: 1-14-87

File: d0964
INOVA-500 "NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

18 Hz

ons
OBSERVE  C13, 125.6754867 MHz
DECOUPLE H1, 439.8050305 MHz
Power 42 d

continuously on
WALTZ-16 modulated
DATA PROCESSING
ne broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

129.114

128.984
128.043

- 136.629
—114.269
e ST N T

| I

CN

O

29.598
24.150

40.185
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1080
INOVA-500 “NENUS00"
Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

width 8500.7 Hz

8 repetitions

OBSERVE _ H1, 499.8025798 MHZ
DATA PROCESSING

FT size 6553

Total time 0 min, 23 sec

7.283
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul CN

Solvent: CDC13
Ambient temperature

“NENUS00" CN

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.832 sec

a Hz

File: d1236
INOVA-500

ons
OBSERVE _ H1, 499.8025973 MHz
inG

Total time 0 min, 23 sec

7.466

5.391
5.143
2.329
L
1,978

T T T T T T T T ¥ T T A
9 8 i 7 6 55 a 3 1 -0 ppm
NP T 707 1 -
CN
CN [
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[-4000
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
sample directory: NC

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1104
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec

Width 8561.6 Hz
3 Lepetision 2m

CN

DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

3
9% 4, 8
B 220
ne TEEt
AN
T T T T T T ! T T T
9 8 . 6 5 4 By e 2 3 d -0 -1 ppm
ey S 3 3
T ] o % 2
Pty s 4 5

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13
Ambient temperature
User: 1-14-87

T alibs
Thava-206" menusoon 2m

Relax. delay 0.500 sec

ions
OBSERVE C13, 125.6754661 MHz
DECOUPLE H1, 439.8050905 MHz
Power 42 d

continuously on
WALTZ-16_modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

—131.120
77.485

27.229
76.973

—42.29a

29.712

_14.834

= 13.243

T T e T

T T T T T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature NC
File: d0722 CN
INOVA-500  "NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Widih 8955.6 Hz
8 repetitions Ph Ph
OBSERVE _ H1, 499.8025341 MHZ
DATA PROCESSING
FT size 65536 2n
Total time 0 min, 23 sec
®
1 £
8
8 s
: 2
i o
1 ——— T e T T L 70 T
- —— 1 - ppm
9 8 e 7 6 5 4 - 3 2
v H
how -
o
33
L .
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data NC CN
Sample diTectory:
Pulse Sequence: s2pul
Solvent: cdc13
Ambient temperature
user: 1-14-
File: d1027 Ph Ph
INOVA-500  “NENUS00"
Relax. delay 0.500 sec 2n
Pulse 45.0 degrees ow
q. time 1.300 sec 8
width 31421.8 H ]
128 repetitions a8
OBSERVE  C13, 125.6754843 HHZ 98
DECOUPLE H1, 439.8050905 MHZ
Powe
cont inuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072 o
Total time 3 hr, 56 sec S
B <
b
®
S
R
S g3
2 3 8 R
S N
Rg®
o g -
a 2 =
3 D 5
T T T T T T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: i NC

Pulse Sequence: s2pul
Sotvent: coC18 CN
Ambient temperature

File:

INOVA-500  “NENUS00"

Relax. delay 1.000 sec

Acqg. e
Width 8500.7 Hz 20

8 repetitions

ERVE  H1, 499.8025912 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

1.571

=

T . ’ ' :
7 6 5 a 3 2 1 -0 -1 ppm
g

1.00¢
188 ]

STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data NC
sample directory: £

Pulse Sequence: s2pul CN

Solvent: cdcl3

Ambient temperature
:  1-14-87

ser:
File: d0977
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees 20
Acq. time 1.300 sec

64 repetitions

OBSERVE  C13, 125.6754728 MHZ
DECOUPLE H1, 493.8050305 MHZ
Power 42 d

cont inuous 1

Total time 2 hr, 3 min, 31 sec

-129.575
127.756
77.256
76.744

000
a2.142

140.929
135.431
114.723

111.118

11.904

T T T T T T 5
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1165
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.892 sec

width 9329.4 Hz

5 repetitions
OBSERVE  H1, 499.8025985 MHz
DATA PROCESSING

ize 65536

Total time 0 min, 14 sec

CN

0.000

10 ] 8 . 1 -0
é
8 528 ges =z &8 5 =
4 &8ss 33 g8 g & o e
I = NA [ I
NC -a0¢e
.CN
O‘ e
2p
000
Lason
{-2000
' Fazoo
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1000
500
o
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul CN

Solvent: CDC13
Ambient temperature
File: d0955

INOVA-500 “NENUS00" CN

Relax. delay 1.000 sec
gre.

tions
OBSERVE _ H1, 499.8025886 MHZ
DATA PROCESSING
FT size
Total time 0 min, 23 sec

7.267

2.796

-0.000

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: =

Putse sequence: szput CN

Solvent: cdc13
Ambient temperature
Fite: aoess o
e: d0959

INOVA-500 “NENUS00" CN
Relax. delay 0.500 sec e
Pulse 45.0 degrees 2 <3
Acq. time 1.300 sec q B

18 Hz 28
64 repetitions £
OBSERVE  Ci3, 125.6754766 MHz "‘M

—_27.736

DECOUPLE H1, 499.8050305 MHz
42 dB

28.198

Total time 2 hr, 3 min, 31 sec

_ —115.891
114.353

—77.256

—76.744

2.614

T T B o o - T
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CN
CN

ons
OBSERVE = H1, 499.8025797 NHz
NG

Total time 0 min, 23 sec

7.283

CN
CN

Filesd:
INOVA=500 "

Relax. delay=0.500 sec

o
OBSERVE. Cl3, 125.6754800 Wiz 2r
i B

T iz
Total time 3 hr, S6 sec

34.256

113.819

—115.086
——_14.509

T T T
180 160
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: diliz

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
re

RSTERT]

—140.51
L
274
— 12000
—~ 11461

L

—A42.84

CN
(}LCN

Ph
2s

—34.13

—20.53

v

19.60
1605

20,47
20,22

239 iz 10 00 150 180 172 180

T
150

T T T T
o 10 120 10
1 (ppal

T
100

T
E]
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vhmrsys/data

oy NC

Pulse Sequence: s2pul CN
Solvent: CDC13

Ambient temperature

File: d0968 CN
INOVA-500 “NENUSO00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.892 sec

width 8500.7 Hz

8 repetitions

OBSERVE  H1, 499.8025852 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

P ! ]

MM

0.83¢
v 2.004
3
2
1

STANDARD CARBON PARAMETERS NC

Archive directory: /export/home/ouyy/vnmrsys/data c:rq
- Sample directory:
Pulse Sequence: s2pul
Solvent: cac1s CN
Ambient temperature
ser: 1-14-87
File: d0980
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

q. ;

Width 314218 Hz 3a
128 repetitions

OBSERVE C13, 125.6754857 WHz
DECOUPLE H1, 499.8050905 MHZ
Power 42 dl

cont inuous 1y

WALTZ-16

>
5
H
o
3

38 47

26.187
—25.802
21.312

o
H
3
3
1
2
3
3
2
N
RIZ
3
77.256
77.000
76.744

36.019

Total time 3 hr, 56 sec

115.143
112.877

8.665

T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S22



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

STANDARD PRQTON PARAMETERS
Archive diffectory: /export/home/ouyy/vnmrsys/data
ory:

Sample dir]

Pulse Sequeffce: s2pul CN
solvent: cc13

Ambient tedperature

File: d0990, cN

INOVA-500 §NENUS00"

Relax. del .000 sec CN

1
Pulse 45.0fdegrees
Acq. time 1.892 sec

width 850047 Hz
8 repetiti CN

s
RVE H. 499.8025868 MHZ
DATA PROCE: NG
FT $|Ze1555 f 28
Total time min, sec 3b
. S
7
v
T T T T T T
9 8 7 6 5 4 3 1 -0 ppm
52 .88 23 o }»um
EER 5 Ky =2 =
= vyl
oN 12000
CN 11000
10000
CN
3b -s000
t-s000
1000
[-eo00
000
(000
I-3000
[
2000
| j -1000
I i |
o
F-1000
=y T T T T T T T T T T T T T T T T T T T T T T T T
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STANDARD PROTON PARAMETERS NC CN
Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul A

Solvent: CDC13
Ambient temperature
File: di118
INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees 5a
Acq. time 1.892 sec

width 8561.6 Hz
8 repetition:

s
OBSERVE  H1, 499.8025300 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

——0.000

7.737
4

T \7.084
.
1.559

©
o~
S
o
@
»
@
~N
-
|
o

+1.00<
11,614
0.47<

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul NC CN

Solvent: cdcl3
Ambient temperature
User: 1-14-87

File:

d1260 A
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
es

Acg. time 1.300 sec

Width 31421.8 Hz

128 repetitions

OBSERVE C13, 125.6754738 MHZz
DECOUPLE H1, 433.8050905 MHz

5a

—130.506
—_-129.579

g
2
2
H
3
2
BhZa
8588
132.830

ine broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

77.256

000
76.748

92.516

116.131

111.801

120.217

3.614

T T T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Simp1e airectony? NC CN
Pulse Sequence: s2pul

solvent: CDC13 A

bient temperature

Al

File: d1173

INOVA-500  "NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.882 sec

width 9329.4 Hz

8 repetitions

OBSERVE _ H1, 499.8025725 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

5b

2332z &
23228
~RNe~ D @
r g g
.
[
T T T T T L T T T
10 9 8 . 7 6 5 4 3 z v4 1
g2 8 e

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Putse sequence: szou1 NC CN

Solvent: cdcl
Anbient temp:

3
erature
user: 1-1a-87
File: d

the A
Inova-S30  “Nenusao"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Widih 31421.8 Hz

64 repetitions

OBSERVE C13, 125.6754685 MHz

DECOUPLE H1) 439805005 Wz
B

Sower iz o
ot nigusty on 5b
i aotutated

oATh' BROCESST 25
Tnel Srocdsning 1.5 1%
£ 00 333072 o
Total time 2 hr, 3 min, 31 sec -
3 2 E
| J | l |
.. e SR a A sa e ARARASa s e
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STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

File: di151
INOVA-500 “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees
1.892 sec
6 Hz
ons
OBSER H1, 499.8025923 MHz
NG

Total time 0 min, 23 sec

NC CN

5¢c

1.369

-0.000

—r———

et T T — e e . e
9 8 o 7 6 4 3 e - = ppm
= g g
== < <
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E g8 g EEE £ =g o
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data NC CN
Sample directory:

Pulse Sequence: s2pul !

Solvent: CDC13
Ambient temperature

File: d1143

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.892 sec
Width 8561.6 Hz Cl 5d
8 repetitions
OBSERVE _ H1, 499.8025905 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

I\
L T T T T T T T
9 8 5 a4 3 2 1 -0 -1 ppm
.
= g = = =2
= H x.
- 3 nas -
IoT [ 7 NG CN [
O 12000
ca S
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00
1 |
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1 00
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200
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STANDARD PROTON PARAMETERS NC CN
Archive directory: /export/home/ouyy/Vimrsys/data

Sample directory:
Solvent: CDC13
Ambient temperature
File: d1172
INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees 5e

8 repetitions

OBSERVE _ H1, 499.8025899 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

-0.000

T T T T T T = T T T
10 9 8 - v ¥ 6 5 4 3 2 1 -0
& 33

STANDARD CARBON PARANETERS NC CN

Archive directory: /export/home/ouyy/vnmrsys/data

sample directory:
Pulse Sequence: s2pul A

Solvent: cdcl13

Ambient temperature

user: 1-14-87

File: d1207

INOVA-500 "NENUS00" E

Relax. delay 0.500 sec
5e

ions
OBSERVE C13, 125.6755016 MHz
DECOUPLE H1, 4938050305 MHz
a2 dl

B
cont inuously ~
WALTZ-16 modulated ~ aa 5 B
DATA PROCESSING 53 2° 2 =
ine broadening 1.5 Hz o 8 R
FT size 131072 89 aa RgR
Total time 2 hr, 3 min, 31 sec - ’i 2 b
o
o= oz
l)): P
<
I - L
ey : T T T T T T T T T T T T T T T T e T T T
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STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: d1152

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
ree:

8 repetition:

s
OBSERVE _ H1, 499.8025908 MHz
NG

Total time 0 min, 23 sec

7.685

7.264
7.149

NC CN

AN

5f

—3.327

4.44<
0

1.02¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys /data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdc13
Anbient temperature
user: 1-1a-87

File: 1290
INOVA-500  "NENUS00"
Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

width 31421.8 Hz

192 repetitions

OBSERVE  C13, 125.6754680 MHz
DECOUPLE H1, 439.8050905 MHz
Power B

cont inuous I
wi

Total time 3 hr, 56 sec

NC CN

N\

5f

—77.256
27.000
76.748

I

133.165
130.346

111.316

115.895
93.634
82.143

—81.418
30.926
3.739

— 126.924
———120.209

T T T T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1133
INOVA-500 "NENU500"

Relax. delay 1.000 sec

ions
H1, 499.8025913 WHZ
DATA PROCESSING
FT size

Total time 0 min, 23 sec

7.260

NC CN

59

— T T T T

et B H

N 3.00
N3.06{

[

\~4.58¢

- 106,65
—103.77

77,52
106
76.81

s

NC CN
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b

l " Y o - o
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heqltine 1758 dec NC CN
Width 8561.6 Hz
8 repetitions

OBSERVE  H1, 499.8025302 MHz ©d ~
DATA PROCESSING n S@ I3
FT size 65536 & R
Total time 0 min, 23 sec K o
23 s
R S
23 >
| 5h 2 K
i 7
<
3
@
g L
2 ~.
~o
S
3
S —— N e L L)_JR_AJL
T T T T i L T T T ® T T
9 8 7 6 5 4 3 - e 2 - 1 -0 ppm
s & 2
® < <
2 2
Ambient temperature
User: 1-14-87 N N
File: 41707 G C
INOVA-500  "NENUS00"
Relax. delay 0.500 sec
Pulse 45.0 degrees S o«
Acq. time 1.300 sec P
Width 31421.8 Hz 2N
448 repetitions Ro®
OBSERVE C13, 125.6754642 NHz 27
DECOUPLE H1, 499.8050905 MHz ?
Power 42 dB
continuously on 5h
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
o
b
o N
S o%
= s ss
= o ©
< s @ i
EI ?
i
I |
i
| ’
— B R I o B T R R Lo I I S T T T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

NC CN

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature A

tem
File: d1158
INOVA-500 “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec .
5i

8 repetitions
OBSERVE  H1, 499.8025945 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

71257

10 9 8 5 7 3 5 4 3 2 1 -0 " ppm

/1.00¢
5!

1800

- 121.89
— 115,68
— 103.62
.29
7.0
~76.78
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JAN 1300
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STANDARD PROTON PARAMETERS
Archive directory: /export/hone/ouyy/vnrsys /data
Samp1e aireciony? NC CN
Pulse Sequence: s2pul
Sorvent: c

o013 /A
OEt

File: d1587

INOVA-500  “NENUS00"

Relax. delay 1.000 sec o)
Pulse 45.0 degrees

Acq. time 1.892 sec

S53in" 15503 5 0 :
3 epeties 5]

ons
OBSERVE H1, 499.8025884 MHz
DATA PROCESSING

FT size 65536

otal time 0 min, 23 sec

a.487

a.473
1.447

1.620

-0.000

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vamrsys/data
sample directory:

Pulse Sequence: s2pul

NC CN
Sotvent: cdcls
Ambient temperature A
User: 1-14-87 OEt

File: disg
VA-500

9
INo) NENUS 00"
Relax. delay 0.500 sec (0]
Pulse 45.0 degrees
Acq. time 1. 5§
Widih 314218 Hz )
13

OBSERVE  C13, 125.6754690 MHz
DECOUPLE H1, 499.8050905 Mz

e 182.265
129.888

77.252
-76.744

Total time 3 hr, 56 sec

-134.722

63.540
14.055

95.473

7.204

— 154.338
—119.645

|
J 1' l’ |

T T e e o R Rty i

T T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature
File: d1097
INOVA-500 “NENUSO00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
1.892 sec

8 repetitions
OBSERVE  H1, 499.8025900 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

O,N CO,Et

6a

~588
BRI
25"
snn L
2 3 . 2 &
~ & 2 o g
e i IJ s
¥J‘~;4ﬂ;41_4A444_,*_L/ l i
e !
T T T T T T T T T T
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e s o~ = s B
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2 2 s gxg
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| | I NI
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home /ouyy/vimrsys/data b Bl e
sample directory:

Pulse Sequence: s2pul

Solvent: CDCI3 N02

Ambient temperature

A dézsl”MENUSDO"
CO,Et

INOVA-5
Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

widih 10893.2 Hz 6b
as

OBSERVE  H1, 499.8025362 MHz

DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

<
ol

ol -

nEESY o 2on¥

oaVNeY o mom®

ERE R 28na

vy @ iy

\_1.327

3.430
\\—1.189
No1.177

4
o -

11 10 9 8 7 6
2

- 1.48¢
W 3.134
~1.48 ¢

)
3

iz

/3.00¢

STANDARD: CARBON PARAMETERS

Archive. digectory: /export/home/ouyy/vnmrsys/data

Sample directory: N O

Pulse Sequence: s2pul

Solvent: cdci3
Ambient temperature
7

rec: g 1e8 CO,Et

INOVA-500 "NENU500"

Relax. delay 0.500 sec
Pulse 45.0 degrees 6b

ons
OBSERVE  C13, 125.6754953 MHz
DECOUPLE  H1, 499.8050905 MHz
Power

continuously on

WALTZ-16 modulated

DATA PROCESSING

Total time 3 hr, 56 sec

52.179
41,731
40.089
32.101
26.866
22,399
13.865

76.744
51.148

158.795

109.314

1]
IR

T T T T T T T T T T T T T T T T T I

T T T
200 180 160 140 120 100 80 60 40 20 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys,/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1712
INOVA-500  “NENUSO0O"

Relax. delay 1.000 sec
Pulse 45.0 degrees

o; tine 1882 sec
Widin 108932 e
& ropetitions
SERVE | N3, 499.8025920 Wz
DATA PROCESSING
Size 6553
Total time 0 min, 23 sec o
8 |z
[ AN
H 5§

———-0.000

3 &l 7\ EV T T T T T T T
8 - s - :;5 = 4 3 2 w 1 -0 ppm
S8 %= . 28 2 =

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
O,N CO,Et

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature

user: 1-14-87
File: d1713
INOVA-500 "“NENU500"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
384 repetitions
OBSERVE  C13, 125.6754651 MHZ
DECOUPLE  H1, 439.8050905 MHz
Power B

77.256

77.000

76.744
o
(3]

.6 X

cont inuous 1 Roow -
LTZ-16 modulated eRl <on
DATA PROCESSINK PR
Line broadening 1.5 Hz BRI
FT size 13107 - RCEER]
Total time 3 hr, 56 sec g LLygs
Tova e
Qs
322853 L e Cew
853259 2 228 ~
e rnooTRTa M 582 3
328855 L s ggz a
aVme T o = Z2
E-EE ~ J ®
s ﬁ z g %
w3 o 3
|
|
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Y W
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[EOR—— O,N CO,Et

Archive directory: /export/home/ouyy/vnarsys/data
sample directory:

Putse Sequence: s2pul 4 A
Sotvent: coc13

Ambient temperature

¢i7e°Gats

THov-S50" meNUs00"

Relax. delay 1.000 sec

Foies 4870 Yegi o0

R AN

5536
Total time 0 min, 23 sec

4.485
a.471

T
10 9 8

T
- 7. 6 5 - 4 3 2 - 1 =0 ppm
o @ s o o
1 3 ' z £l
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II1. Control experiment.

After stirring the mixture of malononitrile, PhI(OAc). and KoCOj3 under the reaction conditions
about 5-10 min, sample was taken and diluted with CH3CN prior to the injection into the mass
spectrometer. However, no peaks corresponding to PhIO (m/z = 219.9385) or ligand exchange
between acetate anion and malononitrile (m/z = 327.9709 or m/z = 333.9715) were detected.

Generic Display Report

Analysis Info Acquisition Date  12/21/2012 9:32:03 AM
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