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Figure S1 4 [Campyrr][BF,] ionic liquid
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PROBHD 5 mm PABBO BB-
PULPROG 2g30
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SOLVENT DMSO
NS 16
DS 0
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S!
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DE 16.92 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

NUC1 1H
P1 9.80 usec
PL1 -4.00 dB
PL1W 24.60733604 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

B J w

S

T T T T T T
3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
R E B W OW E
< N ™ -~ < ~N N ™




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

$2 B¢ [C,mpyrr][BF4] ionic liquid

BRUKER
(O

<« ~ o ©U T MON
@@ NN TN O o
o] [ =}
©© < < <

39.
39.
39.
39.
39.
38.
—24.91
—21.05

—19.29
—13.49

=
<
/
X

NAME  kh101-c4mpyrrbf4
O 1"

XP|
PROCNO
Date_ 20120417
Time 19.35
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2zgpg30

TD 65536
SOLVENT DMSO
NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

bW 20.800 usec

DE 10.04 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

NUC1 13C

P1 7.80 usec

PL1 -3.60 dB

PL1W 82.86334991 W

SFO1 100.6228298 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W
PL12W 0.36903250 W
PL13W 0.36903250 W
SFO 400.1316005

FO2 MHz
Sl 65536
SF 100.6128193 MHz
WDwW EM
SSB 0
LB 1.00 Hz
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$3 'H [C,mpyrr][C]] ionic liquid

kh101-c4mpyrrCl
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CHANNEL f1
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NAME  kh101-c4mpyrrCl
EXPNO 21

PROCNO 1
Date_ 20120421
Time 11.09
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT DMSO
NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG

bW 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1
NUC1 13C
P1 7.80 usec
PL1 3.60 dB

PLIW  82.86334991 W
SFO1 1006228298 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W
PL12W 0.36903250 W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6128193 MHz
WDW EM

D!
SSB 0
LB 1.00 Hz
GB
PC 1.40
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S5 'H [C,mpyrr][FAP] ionic liquid

KH101-c4mpyrrFAP
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S6 3C [Campyrr][FAP] ionic liquid
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NAME  kh101-c4mpyrrFAP
EXPNO 11

PROCNO 1

Date_ 20120416

Time 20.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536

SOLVENT DMSO
NS 512

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

bW 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1
1
P 7.80 usec
PL -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
PRG2 waltz16
1H

PCPD2 80.00 usec
L2 -4.00 dB

PL12 14.24 dB

PL13 14.24 dB

PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6128193 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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S7 'H [Campyrr][NTf,] ionic liquid

kh101-c4mpyrrntf2
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S8 13C [Cmpyrr][NTf,] ionic liquid
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NAME  kh101-C4mpyrmtf2
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INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536

SOLVENT DMSO
NS 512

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

bDw 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
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CHANNEL f1
1
P 7.80 usec
PL -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
PRG2 waltz16
1H

PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB
PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6128193 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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S9 'H [Cympyrr][OTf] ionic liquid

kh101-c4mpyrrOTf
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$10 “*C[C,mpyrr][OTf] ionic liquid
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NAME  kh101-c4mpyrrOTf
EXPNO 11

PROCNO 1
Date_ 20120416
Time 19.42

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536

SOLVENT DMSO
NS 512

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

bW 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1
NUC1 13
P1 7.80 usec

PL1 -3.60 dB

PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6128193 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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$11 'H of [C;mpyrr][FAP] following reaction and extraction of products

kh101-c4mpyrrF AP after reaction

NS yalay
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$12 'H of [C;mpyrr][NTf,] following reaction and extraction of products

kh101-c4mpyrrntf2 after reaction
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$13 'H of ethylene glycol-d2

kh101-ethandiol
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NAME  kh101-ethanediol
EXPNO 10
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Date 20120417
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TD

SOLVENT D20
NS 16

DS

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 101

DW 60.800 usec
DE 16.92 usec
TE

D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 1H
P1 9.80 usec
PL1

-4.00 dB
PLIW 24.60733604 W
SFO1 400.1324710 MHz
32768

S|
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WDW EM

SsB 0
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$14 °C of ethylene glycol-d2
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NAME kh101-prim
EXPNO 10
PROCNO 1

Date_ 20120511

Time 16.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™ 65536

SOLVENT D20
NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1
NUC1 13C
P1 7.80 usec

PL1 -3.60 dB

PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB
PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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$15 2H of ethylene glycol-d2

kahprim

3 Q NAME kahprim

© © EXPNO 20

< ™ PROCNO 1
Date 20070515
Time 15.14
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 8
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 293.2 K
D1 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096
SF 76.7729606 MHz

| WDW EM

SSB 0

LB 1.00 Hz
I GB 0
A PC 1.00

8 7 6 5 4 3 2 1 ppm
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$16 *H of 2,3-butanediol-d2

kh101-2,3butanediol
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NAME  kh101-2,3butanediol
EX 20
1
Date 20120417
.52

spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536

TD

SOLVENT D20
NS 16

DS

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181

DW 60.800 usec
DE 16.92 usec
TE

D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 1H
P1 9.80 usec
PL1

-4.00 dB
PLIW 24.60733604 W
SFO1 400.1324710 MHz
32768

S|

SF 400.1300000 MHz
WDW EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.40
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$17 3C of 2,3-butanediol-d2

—17.48
—16.53

ppm

NAME  kh101-2,3butanediol
EXPNO 21

PROCNO 1
Date_ 20120417
Time 20.09

spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536

SOLVENT D20
NS 512

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

bW 20.800 usec
DE 10.04 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1
1
P 7.80 usec
PL -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
PRG2 waltz16
1H

PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

65536
SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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$18 *H of 2,3-butanediol-d2

kahsec

g g NAME KAHS6CDOM

~ — EXPNO 10

< P PROCNO 1
Date 20061109
Time 10.23
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 4
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 293.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl1 ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
SI 4096
SF 76.7729984 MHz
WDW EM
SSB 0
LB 1.00 Hz

GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm
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$19 'H of 2,3- pinacol-d6

kahtert

NAME KAHtert
EXPNO 30
PROCNO 1
Date 20071030
Time 16.57
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2g30
TD 65536
SOLVENT D20
NS 16
DS 4
SWH 7507.507
FIDRES 0.114555
AQ 4.3647475
RG 80.6
DW 66.600
DE 7.11
TE 0.0
D1 2.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
P1 6.00
PL1 -3.00
SFO1 500.1327507
ST 32768
SF 500.1300000
WDW EM
SSB 0
LB 0.10
GB 0
PC 1.00

Hz
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$20 3C of pinacol-d6

NAME KAHtert
EXPNO 32
PROCNO 1
Date 20071030
Time 17.45
kahtert INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zZgpg
TD 65536
SOLVENT D20
NS 1024
DS 4
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8258036 sec
RG 1448.2
DW 12.600 usec
DE 5.50 usec
TE 0.0 K
D1 1.00000000 sec
dil 0.03000000 sec
DELTA 0.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 7.00 usec
PL1 0.00 dB
SFO1 125.7736214 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 120.00 dB
PL12 14.00 dB
PL13 20.00 dB
. ‘ SFO2 500.1320005 MHz

250 200 150 100 50 0  ppm
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521 °H of pinacol-d6

kahtert

NAME KAHtert

N EXPNO 11

0 m PROCNO 1

- Date 20070404

\/ Time 14.21
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT D20
NS 128
DS 4
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
SI 4096
SF 76.7729617 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm
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S22 *H of 1,2-cyclohexanediol-d2

kahcyc NAME KAHcyc
EXPNO 21
PROCNO 1
Date 20071030
Time 3.54
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgOpr
TD 65536
SOLVENT D20
NS 128
DS 4
SWH 7507.507 Hz
FIDRES 0.114555 Hz
AQ 4.3647475 sec
RG 57
DW 66.600 usec
DE 7.11 usec
TE 0.0 K
D1 1.00000000 sec
diz 0.00002000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
PO 10.00 usec
PL1 -3.00 dB
PL9 55.00 dB
SFO1 500.1323539 MHz
ST 32768
SF 500.1300000 MHz
WDW EM
SSB 0
k LB 0.00 Hz
I | ’ GB 0
PC 1.00
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523 C of 1,2-cyclohexanediol-d2

NAME KAHcyc
EXPNO 22
PROCNO 1
Date 20071030
Time 5.33

kahecyc INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zZgpg
TD 65536
SOLVENT D20
NS 2048
DS 4
SWH 39682.539
FIDRES 0.605507
AQ 0.8258036
RG 5160.6
DW 12.600
DE 5.50
TE 0.0
D1 2.00000000
dll 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13C
P1 7.00
PL1 0.00
SFO1 125.7736214
======== CHANNEL f2 ====
CPDPRG2 waltzle
NUC2 1H
PCPD2 100.00
PL2 120.00

JL ]A o i
T T T T T T T T T T T T T
110 100 90 80 70 60 50 40 30 20 10 -10 -20 ppm

usec
dB
MHz
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S24 *H of 1,2-cyclohexanediol-d2

kahcyclic

o ~ e}

S 5% NAME KAHCYCH20

< - o EXPNO 10
PROCNO 1

‘ ‘ ‘ Date 20061109
Time 12.28
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 4
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 293.4 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
P1 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
SI 4096
SF 76.7729984 MHz

: WDW EM

J P SSB 0

LB 1.00 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1  ppm
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S25 'H dichloroethane-d2

kh101-prim cl

U an
(>0

NAME  kh101-prim cl
EXPN! 30

3.64
98
97
97
96
96

PROCNO 1

Date_ 20120625

Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CD3CN
NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 32

bDw 60.800 usec
DE 16.92 usec
TE

300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 1
P1 9.80 usec
PL1 -4.00 dB
PLIW 24.60733604 W
SFO1 400.1324710 MHz
Sl 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

4.5 4.0 3.5 3.0 25 2.0 1.5  ppm

N
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$26 *H dichloroethane-d2

3.633

NAME kh10l-prim cl
EXPNO 41
PROCNO 1
Date_ 20120626

Time 17.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h

TD 65536
SOLVENT CD3CN

NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1

DW 60.800 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 2H

Pl 280.00 usec
PL1 -6.00 dB
PL1W 3.50999999 w
SFO1 61.4226981 MHz
SI 32768

SF 61.4223910 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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$27 C dichloroethane-d2

—117.25

—— 11565

——76.87
61.67
61.45
61.23

e
\

NAME  kh101-prim cl
EXPNO 50
PROCNO 1

Date. 20120626

Time 18.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 3

55
SOLVENT CD3CN
NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

bW 20.800 usec

DE 10.04 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

NUC1 13

P1 7.80 usec

PL1 -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W

W
PL13W 0.36903250 W
SFO2 400.1316005 MHz

S| 65536

SF 100.6128570 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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$28 *H 2,3-dichlorobutane-d2

kh101-sec cl
~ ®o
@ Al

\f ga-ey
NAME  kh101-seccl
EXPNO 30
PROCNO 1
Date_ 20120625
Time 15.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CD3CN
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 11.3
Dw 60.800 usec
DE 16.92 usec
TE .
D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 1H
P1 9.80 usec
PL1 -4.00 dB
PLIW 24.60733604 W
SFO1 400.1324710 MHz
S| 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
T T T T T T T 1
3.5 3.0 25 2.0 1.5 1.0 0.5 ppm



$29 ?H 2,3dichlorobutane-d2

3.630
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2.250

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

4.5 4.0 3.5

1.5 1.0 0.5 ppm

kh10l-sec cl
32

1
20120626
17.14
spect

5 mm PABBO BB-
zg2h
65536
CD3CN

16

0
8223.685
0.125483
3.9846387
1

60.800
6.50

300.0
1.00000000
0.03000000
1

-6.00
3.50999999
61.4226981

32768
61.4223910

EM

0
0.30
0

1.00

Hz
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$30 *3C 2,3-dichlorobutane-d2

Tl

og2
21
Qo

— 7.2
0.4l
QB2

TG

— 15

%

T T T T T
140 1z0 o0 =l G0 < zn o oom
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$31 attempt to prepare 'H 2,3-dichloro-2,3-dimethylbutane-d6 by direct HCI chlorination led to the
pinacolic rearrangement deuteriated products (see >*C NMR below) § 2.15ppm and 1.2ppm
according to Aldrich)

- o © I~ © - co
N = SRR %) ==
T T ﬁ\T/ﬁ ‘ﬁ ﬁ\/ﬁ BRUKER

NAME  kh101-tert cl
EXPNO 10

PROCNO 1
Date_ 20120803
Time .38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT CD3CN
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 20.2
DwW 60.800 usec
DE 16.92 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
P1 9.80 usec
PL1 -4.00 dB

PLIW 24.60733604 W
SFO1 400.1324710 MHz
32768

Sl

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.40

w

T T T T T T T T T T T T T T T T T T T T T T T T
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 1.0 09 08 0.7 ppm
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$32 2H 2,3-dichloro-2,3-dimethylbutane-d6

D ™M

S BRUKER

—

‘ ‘ NAME khl0l-tert cl
EXPNO 11
PROCNO 1
Date_ 20120803
Time 9.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h
TD 65536
SOLVENT CD3CN
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 2H
Pl 280.00 usec
PL1 -6.00 dB
PL1W 3.50999999 W
SFO1 61.4226981 MHz
SI 32768
SF 61.4223910 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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$33 '3C 2,3-dichloro-2,3-dimethylbutane-d6 (+ pinacolic rearrangement product)

-0 © DO OIS NN 00N =

@© < - ORNOO-—ONON—ONONO N T =
NN PPPPBFBBBBONNNNWG S ITN
NN~ B A==

—179.19
—173.99
117.28

|
§

NAME  KH-101-sec cl-CH3CN
EXPNO 20

1
Date. 20120709
Time 18.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536

SOLVENT CD3CN
NS 2048

DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

bw 20.800 usec

DE 10.04 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

NUC1 13C

P1 7.80 usec

PL1 -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz

CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB

PL2W 24.60733604 W

PL12W 0.36903250 W

PL13W 0.36903250 W

SFO2 400.1316005 MHz
65536

S|

SF 100.6128258 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

B —-— Ve

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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$34 'H 1,2-dichlorocyclohexane-d2

58
56
55
44
43
42
40
20
07
05
04
02
00
0.02

NAME kh101-cyc cl
O 10
1
Date. 20120622
Time 16.13

spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
553

T 6!
SOLVENT CDCI3
S 16

N:

DS 0

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 228

DW 60.800 usec

DE 16.92 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1
CHANNEL 1

NUC1 1H

P1 9.80 usec

L1

Pl -4.00 dB
PL1W 24.60733604 W
SFO1 400.1324710 MHz
32768
SF 400.1300000 MHz
w EM

S| 0

LB 0.30 Hz
0

PC 1.40
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$35 2H 1,2-dichlorocyclohexane-d2

2.319

NAME kh10l-cyc cl
EXPNO 32
PROCNO 1
Date 20120626
Time 17.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h

TD 65536
SOLVENT CD3CN

NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1

DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 3.50999999 W
SFO1 61.4226981 MHz
SI 32768

SF 61.4223910 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

3.5 3.0 2.5 2.0 1.5 1.0 ppm
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$36 **C 1,2-dichlorocyclohexane-d2

BRGRER
{7l

w4
23
—E

1] an 20 o G0 a0 L 1] e 1} m 0 o -10 pom
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$37 'H -ethylene glycol sulfite-d2

kh101-prim SO

—— 468
—— 434

BRUKER
(>0

NAME  kh101-prim SO
EXPNO 10

PROCNO 1
Date_ 20120625
Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
R 80.6
bw 60.800 usec
DE 16.92 usec
TE .
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
P1 9.80 usec
PL1

-4.00 dB
PL1W 24.60733604 W
SFO1 400.1324710 MHz
32768
SF 400.1300069 MHz
EM
B 0
LB 0.300 Hz
PC 1.40

4.34
2.51
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$38 ?H -ethylene glycol sulfite-d2

—4.675
—4.323

NAME kh10l-prim SO
EXPNO 12
PROCNO 1
Date 20120626
Time 17.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ========
2H
280.00 usec
-6.00 dB
3.50999999 W
61.4226981 MHz
32768
61.4223910 MHz
EM
0
0.30 Hz
0
1.00

7.5
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$39 3C -ethylene glycol sulfite-d2

khl0l-pxim IZ0

[l N =R
=g
GEERE

4 QAyPE

f—

i
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$40 'H-ethylene glycol sulfate-d2

kh101-prim-SO2

=\ BRUKER

NAME  kh101-prim-SO2
EXPNO 10

™ PROCNO 1
Date_ 20120626
Time 16.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
R 203
bw 60.800 usec
DE 16.92 usec
TE 300.

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

P1 9.80 usec

PL1

-4.00 dB
PL1W 24.60733604 W
SFO1 400.1324710 MHz
32768
SF 400.1300082 MHz
W EM
0
LB 0.300 Hz
PC 1.40

3.0 25 2.0 ppm

w " i "

10.78
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$41 ?H-ethylene glycol sulfate-d2

o o 0 ™M
™ Mmoo mMm
< o o~
Sl i seliep)
NAME kh101l-prim-502
EXPNO 21
PROCNO 1
Date_ 20120725
Time 13.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h
TD 65536
SOLVENT CDC13
NS 32
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 2H
Pl 280.00 usec
PL1 -6.00 dB
PL1W 3.50999999 w
SFO1 61.4226981 MHz
SI 32768
SF 61.4223910 MHz
WDW EM
SSB 0
| LB 0.30 Hz
P GB 0
PC 1.00

85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 ppm
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$42 *C-ethylene glycol sulfate-d2

BRLUMER
nam e m @ as <
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$43 'H- 2,3-butanediol sulfite-d,

kh101-sec SO

—1.56
—1.47
1.32

BRUKER
(O

NAME  kh101-sec SO
EXPNO 12

1
Date 20120626
.52

spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536

TD

SOLVENT CDCI3
NS 16

DS

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG

DW 60.800 usec
DE 16.92 usec
TE

D1 1.00000000 sec
TDO 1

CHANNEL 1
NUC1 1H
P1 9.80 usec
PL1

-4.00 dB
PLIW 24.60733604 W
SFO1 400.1324710 MHz
32768

S|

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.40
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S44 *H- 2,3-butanediol sulfite-d,

~ o <

© o o

o ©o o

[fe} < ™
NAME kh10l-sec SO

‘ ‘ ‘ EXPNO 13
PROCNO 1
Date 20120626
Time 17.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg2h
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 1
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUCL 2H
Pl 280.00 usec
PL1 -6.00 dB
PL1W 3.50999999 W
SFO1 61.4226981 MHz
SI 32768
SF 61.4223910 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 20 ppm
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$45 3C- 2,3-butanediol sulfite-d,

N o o -
N ~ o
N o ) ;
N~ B <

—20.41
—17.74

—15.73
—14.20

7938
7134

NAME kh101-sec SO
EXPNO 20
PROCNO 1
Date_ 20120626
Time 20.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgprO
SOLVENT CDCI3
NS
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
bW 20.800 usec
DE 10.04 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
P1 7.80 usec
PL1 -3.60 dB
PL1W 82.86334991 W
SFO1 100.6228298 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.24 dB
PL13 14.24 dB
PL2W 24.60733604 W
PL12W 0.36903250 W
PL13W 0.36903250 W
SFO2 400.1316005 MHz
S| 65536
SF 100.6127690 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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S46 *H- 2,3-butanediol sulfate-d,

sec so2

—4.364
—3.958

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
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$47 ?H Cyclohexanediol sulfite d2

cyc SO

5.292
—4.140
—3.532

L R D U U L L L
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

$48 2H Cyclohexandiol sulfate-d,

cyc so2

5.250
—4.196
—4.019
_——3.784
—3.675

L I O O L L L L L L L L B L B L B I

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm
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549 H ethylene glycol-d2 reaction with SOCI, in IL2

NAME kah299b

EXPNO 11

PROCNO 1
Kah233b Date 20070424

Time 10.03

INSTRUM spect

PROBHD 5 mm Multinucl

PULPROG 2930

TD 4096

SOLVENT D20

NS 128

DS 4

SWH 1531.863 Hz

FIDRES 0.373990 Hz

AQ 1.3369844 sec

RG 500

DW 326.400 usec

DE 7.11 usec

TE 300.0 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

======== CHANNEL fl ========

NUC1 2H

Pl 400.00 usec

PL1 5.00 dB

SFO1 76.7735374 MHz

SI 4096

SF 76.7729664 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

C 1.00




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

S50 2H ethylene glycol-d2 reaction with SOCI, and base in IL2

kah314b

NAME kah314b

g Sg EXPNO 11

N o PROCNO 1

o < Date 20070503

‘ ‘ Time 10.29
INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 8
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 300.0 K
D1 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096
SF 76.7731569 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

\ PC 1.00
|
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S51 %H 2,3-butanediol-d2 reaction with SOCl, in IL1

kah300a NAME kah300a
EXPNO 11
PROCNO 1
Date 20070424
Time 12.15
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT D20
NS 128
DS 4
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
SI 4096
SF 76.7729632 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm
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S$52 %H 2,3-butanediol-d2 reaction with SOCI, and base in IL1

NAME KAH311la
kah3lla EXPNO 21

PROCNO 1

~ - Date 20070504

o3 Time 18.04

- o INSTRUM spect
PROBHD 5 mm TXI 13C Z

‘ ‘ PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 8
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 300.0 K
D1 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096
SF 76.7729682 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm
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S53 %H pinacol-d6 reaction with SOCI, in IL1

kah301la

NAME KAH301la
EXPNO 11
PROCNO 1

Date 20070424

Time 14.26
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30

TD 4096
SOLVENT C6D6

NS 128

DS 4

SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500

DW 326.400 usec
DE 7.11 usec
TE 300.0 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H

P1 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096

SF 76.7729656 MHz
WDW EM

SSB 0

JWL_EB 1.00 Hz

B 0

PC 1.00
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S54 %H pinacol-d6 reaction with SOCl, and base in IL1

NAME KAH312a
kah312a EXPNO 11
PROCNO 1
Date_ 20070502
S 23559 Time 12.34
B OO <M A INSTRUM spect
o e aaao PROBHD 5 mm Multinucl
\\f /// PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 8
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 510.3 K
D1 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096
SF 76.7729719 MHz
WDW EM
SSB 0
| b LB 1.00 Hz
U @ 0
PC 1.00
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S55 %H 1,2-cyclohexanediol-d2 reaction with SOCI; in I1L2

kah306a

4.104
5.193

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
MCWRK

kah306a

11

1

20070425
15.39
spect

5 mm Multinucl
zg30

4096

D20

128

4

1531.863
0.373990
1.3369844
500
326.400
7.11

300.0
1.00000000
0.00000000
0.01500000

CHANNEL fl ====

2H

400.00
5.00
76.7735374
4096
76.7729683
EM

0

1.00

0

1.00

Hz
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S56 *H 1,2-cyclohexanediol-d2 reaction with SOCI, and base in IL1

kah313b NAME KAH313b
EXPNO 11
PROCNO 1
Date 20070502
Time 14.10
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 4096
SOLVENT C6D6
NS 128
DS 8
SWH 1531.863 Hz
FIDRES 0.373990 Hz
AQ 1.3369844 sec
RG 500
DW 326.400 usec
DE 7.11 usec
TE 510.3 K
D1 0.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 2H
Pl 400.00 usec
PL1 5.00 dB
SFO1 76.7735374 MHz
ST 4096
SF 76.7731909 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
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S57 T1 butanediol in NTf2

T :
Iftf= I{Oj+P*exp( i/TT)

Ti=1. 5638

10 15 2.0 [s]

[*1e9]
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S58 T1 butanediol-d2 in FAP

T :
Iftf= I{Oj+P*exp( i/TT)

[*1e9]

9.0
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S59 T1 butanediol sulfite in NTf2

T
iftj= I{D}+P*ex,@{ Wf}

Ti=1 2345

[ *1e8]
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S60 T1 butanediol sulfite in DCM

T 5 ? ? ? ? ? ? ? e
=10} exp(- 71) : : ; 5 5 : ;

[*1e9]

05 1.0 15 2.0 [s]
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S61 T1 butanediol sulfite in FAP

Tt : : i : : : : : : )
IEJ=If0]+P exp (4T 1) : : : : : : : : LT
Reg;o_n_ffrqm__84_6_4_93.132?.0.846493.:%2.@@._f___________..__f__________..___f_________..____f________.._____f_______. T -
T1=23725. : : -

-0.0 05 1.0 1.5 2.0 [s]
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