Murray, Whitehead, Le Strat and Conway

2-Amino-2-methylpropionitrile (1) 'H NMR spectrum

Current Data Parameters

NAME 06222007-2-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070622
Time 12.37
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT D20
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545995 sec
RG 287
DwW 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

NC NH5*CI

H3;C™ "CHj
J{ e A
I I | I I I I I [ [ I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

S10



Current Data Parameters

HAME 08272007-14-xossM
EXPNIO 10
PROCIIO 1
F2 - Acquisition Parameters
Date_ 20070827
Time 19.22
INSTRUM AVII400
PROBHD 5 xm PABEO BE-
PULPROG deptql3s
D 65536
SOLVENT D20
s 200
DS 4
SRH 24038.461 Hz
FIDRES 0.366798 Hz
1.3631988 sec
20.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000 sec
0.03000000 sec
0.00344828 sec
0.00001082 sec

CHAIMEL f1 ===

100

usec
usec
dB
MHz

CHAIMEL £2 === =
waltz16é
18
12.00 usec
24.00 usec
85.00 usec
15.00 dB
-2.00 dB
400.1316005 MHz
F2z - Processiag parameters
sI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 2.00 Hz
cB 0
EC 1.40

Murray, Whitehead, Le Strat and Conway

2-Amino-2-methylpropionitrile (1) *C NMR spectrum

NC NHz*CI
HsC~ “CHjy

220 20

0

180

160

140

120

S11

100

80

60

40

20

prm



2-Amino-2-methylheptanonitrile hydrochloride (5) 'H NMR spectrum

Current Data Parameters

Murray, Whitehead, Le Strat and Conway

NAME 05162007-6-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070516
Time 16.10
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT D20
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545885 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFOl 400.1324008 MHz
F2 - Processing parameters
ST 32768
SF 400.1300000 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
NC NH5*Cl
CHj
T T T T T T T
12 11 10 9 8 7 6 rrm

S12



Current Data Parameters

1TAME 11182006-25-rossR
EXPNTO 10
PROCIIO 1
F2z - Acquisition Parameters
Date_ 20061118
Time 16.48
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULPROG peadantaew
TD 65536
SOLVENT D20
s 800
Ds g
SWH 18115.941 Hz
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 18390 .4
DR 27.600 usec
DE 6.00 usec
TE 296.4 K
casT2 145.0000000
csT3 1.0000000
CHsST4 5.0000000
D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D1z 0.00002000 sec
D13 0.00000400 sec
CHAIMEL f1 =
13c
€.00 usec
16.00 usec
6.00 dB
75.4587938 MH:=
CHAIMEL £2 == =
waltz1lé
182
12.10 usec
24.20 usec
78.00 usec
10.00 dB
26.00 dB

Fz - Processing parameters

8I 32768

SF 75.4501170 MH=
WDW EM

SEB o

LB 2.00 Hz
GB o

PC 1.40

300.0615003 MH=

2-Amino-2-methylheptanonitrile hydrochloride (5) '*C NMR spectrum

Murray, Whitehead, Le Strat and Conway
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2-Amino-2,3,3-trimethylbutyronitrile hydrochloride (6) '"H NMR spectrum

Current Data Parameters

NAME 11172006-6-ross
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20061117
Time 11.28
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT D20
NS 16
DS 2
SWH 4194.631
FIDRES 0.128010
AQ 3.9059956
RG 645.1
oW 119.200
DE 6.00
TE 294.5
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000

Murray, Whitehead, Le Strat and Conway

Hz
Hz
sec

usec
usec
K
sec
sec
sec

usec
dB
SFOLl 300.1318008 MHz
F2 - Processing parameters
SI 32768
SF 300.1300000 MHz
wWDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
+AI-
NC NH5*Cl
CHs3
T T T T T T T
12 11 10 9 8 7 6 rrm

S14



Current Data Parameters

ITAME 11182006-26-rossk
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20061118
Time 17.38
TNSTRUM avioo
PROBHD 5 xm PABEO BB-
PULEROG peadantaew
™D 65536
SOLVENT D20
s 200
DS 8
SRH 18115.941 H=
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 18390 .4
DR 27.600 usec
DE 6.00 usec
TE 296.4 K
csT2 145.0000000
csT3 1.0000000
CIST4 5.0000000
D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D12 0.00002000 sec
D13 0.00000400 sec
CHANNEL £1 =
13c
2.00 vsec
16.00 usec
6.00 d
75.4587938 MH=
CHAINEL f2z == =
waltz16
18
12.10 usec
24.20 usec
78.00 usec
10.00 dB
26.00 dB
300.0615003 MH=
Fz - Processing parameters
SI 32768
SF 75.4501170 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.40

Murray, Whitehead, Le Strat and Conway

2-Amino-2,3,3-trimethylbutyronitrile hydrochloride (6) *C NMR spectrum

NC NHg*CI
CHs
T T T T T T T T T T T T
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S15



Current Data Parameters

Murray, Whitehead, Le Strat and Conway

2-Amino-2-cyclopropylpropionitrile (2a) '"H NMR spectrum

NAME 06162007-25-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070616
Time 13.42
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDCl3
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545985 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFOl 400.1324008 MHz
F2 - Processing parameters
ST 32768
SF 400.1300000 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NC NH,
CHj
T T T T T T T T T T
12 11 10 g 8 7 6 5 4 3 ppm

S16



Current Data Parameters

ITAME 06162007-29-rossM
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20070616
Time 15.46
TNSTRUM AVII400
PROBHD 5 xm PABEO BB-
PULEROG deptglis
™D 65536
SOLVENT cpc13
s 200
DS 4
SRH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 0
DR 20.800 usec
DE 6.00 usec
TE 300.0 K
csT2 145.0000000
D1 2.00000000 sec
D11 0.03000000 sec
dz 0.00344828 sec
DELTA 0.00001082 sec
CHANNEL £1 =
13c
2.50 vsec
17.00 usec
-2.00 dB
100.6238364 MH=
CHAINEL f2z == =
waltz16
18
12.00 usec
24.00 usec
85.00 usec
15.00 dB
-2.00 dB
SFO2 400.1316005 MH=
Fz - Processing parameters
SI 32768
SF 100.6129480 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.40

2-Amino-2-cyclopropylpropionitrile (2a) *C NMR spectrum

Murray, Whitehead, Le Strat and Conway
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

2-Amino-2-cyclopropylpropionitrile (2b) '"H NMR spectrum

NAME 09242007-31-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070924
Time 15.46
INSTRUM AVIT400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT D20
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545995 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
wucl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NG NH3*Cl
CHs3
I I I
12 11 10

S18

prm



Murray, Whitehead, Le Strat and Conway

2-Amino-2-cyclopropylpropionitrile (2b) '*C NMR spectrum

Current Data Parameters

1AME 11022007-7-rossI
EXPIIO 10
PROCHO 1
F2 - Acquisition Parameters
Date_ 20071102
Time 15.35
INS TRUM av300
PROBHD 5 am QUP 1H/13
PULFPROG deptglis
™ 65536
SOLVENT D20
s 800
DS 1
SWH 18115.941 Hz
FIDRES 0.276427 Hz
1.8088436 sec
20642.5
27.600 usec
6.00 usec
296.4 K

145.0000000

+ 50000000 sec
03000000 sec
00344828 sec
00001146 sec

1

0.
0.
0.

CHAIMMEL £1

= CHAIMIEL £2

PLZ 0.00 dB
SFO2 300.1315007 MH=z
F2z - Processing parameters
81 65536
SF 75.4673148 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
W Feiapiymnlintio, ot
NC NH3*CI
CHj
I I | | | | | I | | | |
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S19



Current Data Parameters

Murray, Whitehead, Le Strat and Conway

2-Amino-2-phenylpropionitrile hydrochloride (7) 'H NMR spectrum

NAME 08212006-2-ross
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060821
Time 17.29
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
AQ 3.9059956 sec
RG 362
Dw 1138.200 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.30 usec
PL1 10.00 dB
SFOl 300.0618004 MHz
F2 - Processing parameters
ST 32768
SF 300.0600000 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
+[-
NC NH,*Cl
CHs
T T T T T T T
12 11 10 9 8 7 6

S20

ppm



Murray, Whitehead, Le Strat and Conway

2-Amino-2-phenylpropionitrile hydrochloride (7) *C NMR spectrum

Current Data Parameters

1TAME 08222006-18-ross
EXPNTO 10
PROCIIO 1
F2z - Acquisition Parameters
Date_ 20060822
Time 138.50
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULPROG peadantaew
TD 65536
SOLVENT D20
s 800
Ds g
SWH 18115.941 Hz
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 18390 .4
DR 27.600 usec
DE 6.00 usec
TE 298.1 K
casT2 145.0000000
csT3 1.0000000
CHsST4 5.0000000
D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D1z 0.00002000 sec
D13 0.00000400 sec
CHAIMEL f1 =
13c
€.00 usec
16.00 usec
6.00 di
75.4587938 MH:=
CHAIMEL £2 == =
waltz1lé
182
12.10 usec
24.20 usec
78.00 usec
10.00 dB
26.00 dB

300.0615003 MH=

Fz - Processing parameters

8I 32768

SF 75.4501170 MH=
WDW EM

SEB o

LB 2.00 Hz

GB o

PC 1.40

i PP

NC NH3*CI
CHg

220 200 180 160 140 120 100 80 60 40 20 prm

S21



Current Data Parameters

2-Amino-2-(3’-methoxyphenyl)propionitrile hydrochloride (8) 'H NMR spectrum

Murray, Whitehead, Le Strat and Conway

ppm

NAME 08042006-28-ross
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060804
Time 15.05
INSTRUM av300
PROBHD 5 mm QNP 1H/1
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
AQ 3.9059956 sec
RG 574.7
Dw 119.200 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUCL 1H
Pl 8.50 usec
PL1 8.00 dB
SFO1 300.0618004 MHz
F2 - Processing parameters
SI 32768
SF 300.0600000 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
+ -
NC NHz*Cl
HsCO
CHj3
I I
12 11

10

S22

ppm



Crude 2-amino-2-(3’-methoxyphenyl)propionitrile hydrochloride (8) '*C NMR spectrum

Current Data Parameters

1AME H78
EXPIO 1
PROCHO 1

F2 - Acguisition Parameters
Date_ 20071106

Time 10.58
IISTRUM av3oo
PROBHD 5 am QUE 1H/13
PULPROG dept gl35

™ 65536
SOLVENT D20

s 3146

DS 4

SWH. 18115.941 H=
FIDRES 0.276427 Hz
aQ 1.8088436 sec
RG 20642.5

DR 27.600 usec
DE 6.00 usec
TE 295.5 K
CHsT2 145.0000000

D1 1.50000000 sec
D11 0.03000000 sec
dz 0.00344828 sec
DELTA 0.00001146 sec
======== CHAIMNEL fl ========
mrc1 13¢

Pl 9.00 usec
P2 18.00 usec
PL1 -2.00 dB
SFOL 75.4760505 MHz
======== CHAIMNEL f2 ========
CPDPRGZ waltzlé
mcz 10

P3 7.00 vsec
P4 14.00 usec
PCED2 20.00 usec
PL1Z 21.16 dB
PLZ 0.00 dB
SFOZ 300.1315007 MHz

s
SF
WDW
SSB
LB
GB
PC

HaCO

F2 - Processing parameters
I 65536

75.4677490 MHz
EM

0
2.00 Hz

0
1.40

NC NHg*CI
CHy

Murray, Whitehead, Le Strat and Conway

It proved difficult to obtain a clean *C spectrum of 2-amino-2-(3’-methoxyphenyl)propionitrile hydrochloride (8), most likely due to degradation of the compound
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

2-Amino-2-phenylbutyronitrile hydrochloride (9) 'H NMR spectrum

NAME 08302007-14-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070830
Time 11.08
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT D20
NS 8
o 2 T T T T T T T
SWH 5587.015 Hz
FIDRES 0.085404 Hz 2.40 2.38 2.36 2.34 2.32 2.30 rem
AQ 5.8545995 sec
RG 287
Dw 839.333 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB T T T T T T T
SFOL 400.1324008 MHz 7.58  7.56  7.54  7.52  7.50  7.48 pem
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WowW EM
SSB 0 T T T T T

. z
b 0.30 8 0.96 0.94 0.92 0.90 0.88 ppm
PC 1.00

+AI-
NC NH,*Cl
J
1
I I I I I I I I I I I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

S24



Murray, Whitehead, Le Strat and Conway

2-Amino-2-phenylbutyronitrile hydrochloride (9) *C NMR spectrum

Current Data Parameters

HAME 11052007-2-rossI
EXPNIO 10
PROCHO 1
F2 - Acquisition Parameters
Date_ 20071105
Time 11.19
INSTRUM av3oo
PROBHD 5 xm QUP 1H/13
PULPROG deptgl3s
D 65536
SOLVENT cpcl3
s 200
DS 1
SRH 18115.941 Hz
FIDRES 0.276427 Hz
1.8088436 sec
20642 .5
27.600 usec
6.00 usec
296.1 K

145.0000000
1.50000000 sec
0.03000000 sec
0.00344828 sec
0.00001146 sec

CHAIMEL f1 ===
15
== == CHANNEL £2 === =
CPDPRGZ waltz16
micz 1H
P3 7.00 usec
P4 14.00 vsec
PCED2 80.00 vsec
PL12 21.16 dB
PL2 0.00 dB
SFOZ 300.1315007 MHz
F2 - Processing parameters
SI 65536
SF 75.4677430 MHz
WDR EM
SSB 0
LB 2.00 Hz
GB 0
1.40

NC NH5*CI

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

S25



Current Data Parameters

Murray, Whitehead, Le Strat and Conway

2-Amino-2-"butylhexanenitrile hydrochloride (10) '"H NMR spectrum

NAME 08302007-24-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070831
Time 10.02
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT D20
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545995 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0 T T T T T T T
FC 1.00 3, 1.8 1.6 1.4 1.2 1.0 pem
NC NH5*Cl
A __A JL#
I I I I I I I I I I I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

S26



Current Data Parameters

HAME 11012007-19-xossM
EXPNIO 10
PROCHO 1
F2 - Acquisition Parameters
Date_ 20071101
Time 17.06
INSTRUM AVII400
PROBHD 5 xm PABEO BE-
PULPROG deptql3s
D 65536
SOLVENT D20
s 200
DS 4
SRH 24038.461 Hz
FIDRES 0.366798 Hz
1.3631988 sec
203
20.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000 sec
0.03000000 sec
0.00344828 sec
0.00001082 sec

CHAIMEL f1 ===

100

usec
usec
dB
MHz

2-Amino-2-"butylhexanenitrile hydrochloride (10) '*C NMR spectrum

Murray, Whitehead, Le Strat and Conway

== == CHAINEL £z === =
CPDPRGZ waltz16
mcz 18
P3 12.00 usec
P4 24.00 usec
PCPD2 85.00 usec
PL1Z 15.00 dB
PL2 -2.00 dB
SFOZ 400.1316005 MH=
F2 - Processing parameters
SI 32768
SF 100. 6127690 MH=
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BE 1. 40
+AI-
NC NH3*Cl
I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 rpem

S27



Current Data Parameters

Murray, Whitehead, Le Strat and Conway

5-Phenylimidazolidine-2,4-dione (10) '"H NMR spectrum

NAME 08282007-31-rossR
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070828
Time 16.39
INSTRUM av300
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 16
DS 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
AQ 3.9058956 sec
RG 362
Dw 119.200 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.30 usec
PL1 10.00 dB
SFO1 300.0618004 MHz
F2 - Processing parameters
SI 32768
SF 300.0600000 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0]
N—NH
HN o
H
A \ A
I I I I I I I I I
12 11 10 8 7 6 5 4 3 ppm

S28



Current Data Parameters

HAME H109
EXPNIO 2
PROCIIO 1
F2 - Acquisition Parameters
Date_ 20071101
Time 16.47
INSTRUM spect.
PRCBHD 5 7m QNP 1H/13
PULPROG dept glis
D 65536
SOLVENT DMSO
s 18784
DS 1
SRH 30303.031 Hz
FIDRES 0.462388 Hz
1.0814105 sec
23170.5
16.500 usec
6.00 usec
292.6 K

145.0000000
2.00000000 sec
0.03000000 sec
0.00344828 sec
0.00001146 sec

CHAIMEL f1 ===

CHAIMEL £2
waltzlé
18

11.40 usec
22.80 usec
80.00 usec
13.92 dB

-3.00
499.3024995 MHz

F2z - Processiag parameters

sI 32768
SF 125.6999550 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB o0
PC 0.80

5-Phenylimidazolidine-2,4-dione (10) *C NMR spectrum

Murray, Whitehead, Le Strat and Conway
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

5-Methyl-5-pentylimidazolidine-2,4-dione (12) '"H NMR spectrum

NAME 05212007-17-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070521
Time 12.59
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545885 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANMEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFOl 400.1324008 MHz
F2 - Processing parameters
ST 32768
SF 400.1300000 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0
>—NH
HN o
CHs
T T T T T T T
12 11 10 9 8 7 6

S30

ppm



Current Data Parameters

ITAME 11152006-24-rossk
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20061115
Time 22.47
TNSTRUM av3ioo
PROBHD 5 xm PABEO BB-
PULEROG peadantaew
D 65536
SOLVENT D20
s 200
DS 8
SRH 18115.941 H=
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 18390 .4
DR 27.600 usec
DE 6.00 usec
TE 296.5 K
csT2 145.0000000
csT3 1.0000000
CIST4 5.0000000
D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D12 0.00002000 sec
D13 0.00000400 sec
CHANNEL £1 =
13c
2.00 vsec
16.00 usec
6.00 dB
75.4587938 MH=
CHAINEL f2z == =
waltz16
18
12.10 usec
24.20 usec
78.00 usec
10.00 dB
26.00 dB
300.0615003 MH=
Fz - Processing parameters
SI 32768
SF 75.4501170 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
EC 1.40

5-Methyl-5-pentylimidazolidine-2,4-dione (12) '*C NMR spectrum

Murray, Whitehead, Le Strat and Conway
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

5-Butyl-5-methylimidazolidine-2,4-dione (13) '"H NMR spectrum

NAME 02092007-31-rossR
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070209
Time 17.33
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
SOLVENT DMSO
NS 16
DS 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
AQ 3.9059956 sec
RG 362
Dw 1138.200 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.30 usec
PL1 10.00 dB
SFOl 300.0618004 MHz
F2 - Processing parameters
ST 32768
SF 300.059898770 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

0]

S—NH
HN 0
CHs3
i L

T T T T T T T T

12 11 10 9 8 7 6

S32
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Current Data Parameters

ITAME 01112007-10-rossI
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20070112
Time 0.58
TNSTRUM avioo
PROBHD 5 xm QUE 18/13
PULEROG deptqglis
™D 65536
SOLVENT DMSO
s 200
DS 1
SRH 18115.941 Hz
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 16384
DR 27.600 usec
DE 6.00 usec
TE 300.0 K
csT2 145.0000000
D1 1.50000000 sec
D11 0.03000000 sec
dz 0.00344828 sec
DELTA 0.00001146 sec
CHANNEL £1 =
13c
9.00 vsec
18.00 usec
-2.00 dB
75.4760505 MH=
CHAINEL f2z == =
waltz16
18
7.00 usec
14.00 usec
20.00 usec
21.16 dB
0.00 dB
SFO2 300.1315007 MH=
Fz - Processing parameters
SI 65536
SF 75.4677867 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.40

Murray, Whitehead, Le Strat and Conway

5-Butyl-5-methylimidazolidine-2,4-dione (13) '*C NMR spectrum
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5-Cyclopropyl-5-methylimidazolidine-2,4-dione (4) '"H NMR spectrum

Murray, Whitehead, Le Strat and Conway

Current Data Parameters

NAME 06202006-19-ross
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060620
Time 13.05
INSTRUM av3oo
PROBHD 5 mm QNP 1H/1
PULPROG zg30

D 32768
SOLVENT DMSO

NS 16

DS 2

SWH 4194.631 Hz
FIDRES 0.128010 Hz
ARQ 3.8059956 sec
RG 724.1

Dw 1138.200 usec
DE 6.00 usec
TE 294.8 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========

NUC1l 1H

Pl 8.50 usec
PL1 8.00 dB
SFOl 300.0618004 MHz
F2 - Processing parameters

ST 32768

SF 300.0600368 MHz
wow EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

ol
S—NH
HN, =g
CHy
T T T
12 11 10

S34

ppm



Current Data Parameters

1TAME 03132006-14-rxoss
EXPNTO 10
PROCIIO 1

F2z - Acquisition Parameters

Date_ 20060313
Time 21.02
INSTRUM av3oo
PROBHD 5 mm QP 1H/1
PULPROG peadantaew

TD 65536
SOLVENT DMSO

s 800

Ds g

SWH 18115.941 Hz
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 20642 .5

DR 27.600 usec
DE 6.00 usec
TE 295.0 K
casT2 145.0000000
csT3 1.0000000
CHsST4 5.0000000

D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D1z 0.00002000 sec
D13 0.00000400 sec

=== CHAIMNEL £1 =
13c
7.50
p2 15.00
PL1 5.00
SFOL 75.4587938
=== CHAIMNEL £2 =
CPDPRGZ waltz16
mcz 18
P3 2.50
pi 17.00
PCPD2 20.00
PLZ 2.00
PL1Z 27.47
SFO2 300.0615003
Fz - Processing parameters
SI 32768
SF 75.4501537
WDR EM
SSB 0
LB z.00
GB
BC 1.40

usec
usec

d]
MH=

Murray, Whitehead, Le Strat and Conway

5-Cyclopropyl-5-methylimidazolidine-2,4-dione (4) '*C NMR spectrum
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Current Data Parameters

5-Methyl-5-phenylimidazolidine-2,4-dione (14) 'H NMR spectrum

Murray, Whitehead, Le Strat and Conway

NAME 06252007-8-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070625
Time 15.35
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545985 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFOl 400.1324008 MHz T ) T T T )
F2 - Processing parameters - 60 -55 7.50 7.45 7.40 7.35 ppm
ST 32768
SF 400.1299708 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0]
Y—NH
HN e}
CHs;
A
T T T T T T T T T
12 11 10 9 7 6 5 4 rrm

S36



Current Data Parameters

5-Methyl-5-phenylimidazolidine-2,4-dione (14) '*C NMR spectrum

Murray, Whitehead, Le Strat and Conway

ITAME 06252007-20-rossM
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20070625
Time 17.59
TNSTRUM AVII400
PROBHD 5 xm PABEO BB-
PULEROG deptglis
™D 65536
SOLVENT DMSO
s 200
DS 4
SRH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 0
DR 20.800 usec
DE 6.00 usec
TE 300.0 K
csT2 145.0000000
D1 2.00000000 sec
D11 0.03000000 sec
dz 0.00344828 sec
DELTA 0.00001082 sec
CHANNEL £1 =
13c
2.50 vsec
17.00 usec
-2.00 dB
100.6238364 MH=
CHAINEL f2z == =
waltz16
18
12.00 usec
24.00 usec
85.00 usec
15.00 dB
-2.00 dB
SFO2 400.1316005 MH=
Fz - Processing parameters
SI 32768
SF 100.6128193 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.40 g
CHj
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 rrm
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5-(3’Methoxyphenyl)-5-methylimidazolidine-2,4-dione (15) '"H NMR spectrum

Current Data Parameters

Murray, Whitehead, Le Strat and Conway

ppm

NAME 05152007-14-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070515
Time 13.15
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545985 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFOl 400.1324008 MHz
F2 - Processing parameters
ST 32768
SF 400.1300000 MHz
wWow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0]
YNH
HN o
HsCO o
3
T T T
12 11 10

S38

ppm



Current Data Parameters

5-(3’Methoxyphenyl)-5-methylimidazolidine-2,4-dione (15) *C NMR spectrum

Hz

sec

usec
usec

sec
sec
sec
sec

1TAME 08212006-3-ross
EXPNTO 10
PROCIIO 1
F2z - Acquisition Parameters
Date_ 20060821
Time 18.18
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULPROG peadantaew
TD 65536
SOLVENT DMSO
s 800
Ds g
SWH 18115.941
FIDRES 0.276427
AQ 1.8088436
RG 18390 .4
DR 27.600
DE 6.00
TE 298.2
casT2 145.0000000
csT3 1.0000000
CHsST4 5.0000000
D1 1.50000000
dz 0.00172414
d3 0.00431034
D1z 0.00002000
D13 0.00000400

=== CHAIMNEL £1 =
13c
Pl 2.00
p2 16.00
PL1 6.00
SFOL 75.4587938
=== CHAIMNEL £z == =
CPDPRGZ waltz16
mcz 18
P3 12.10
pi 24.20
PCPD2 78.00
PLZ 10.00
PL1Z 26.00
SFO2 300.0615003
Fz - Processing parameters
SI 32768
SF 75.4501547
WDR EM
SSB 0
LB z.00
GB 0
BC 1.40

0

sec

usec
usec
dB
MH=

N—NH

HN
HsCO

0]

CHs

Murray, Whitehead, Le Strat and Conway
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Murray, Whitehead, Le Strat and Conway

5-Ethyl-5-phenylimidazolidine-2,4-dione (16) 'H NMR spectrum

Current Data Parameters

NAME 08032007-8-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070803
Time 10.56
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545995 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1299700 MHz
WDW EM I 1 T 1 T I 1 T T
SSB 0 6 7.5 7.4 Ppem 2.2 .0 1.9 ppm 0.95 0.90 0.85 0.80 rem
LB 0.30 Hz
GB 0
PC 1.00
0]
YNH
HN o
J J .JL_._‘A aJl

I I I I I I I I I I I I

12 11 10 9 8 7 6 4 3 2 1 0 ppm
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Current Data Parameters

NAME 09032007-53-rossM
EXFIIO 10
PROCHO 1
Fz - Acquisition Parameters
Date_ 20070904
Time 1.30
INSTRUM AVII400
PROBHD 5 xm PABEO BB-
PULFROG deptgl3s
™D 65536
SOLVENT DMSO
s 200
DS 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
2Q 1.3631988 sec
20.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000 sec
0.03000000 sec
0.00344828 sec
0.00001082 sec

CHAIMEL f1 ===

100

CHAIMEL £2 === =
waltz1l6é
18

1z.00
24.00
85.00
15.00

F2z - Processiag parameters

=2.00 d
400.1316005

usec
usec
dB
MHz

5-Ethyl-5-phenylimidazolidine-2,4-dione (16) '*C NMR spectrum

Murray, Whitehead, Le Strat and Conway

sI 32768

SF 100.6128193 Mz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

EC Ll pravy ‘

NS—NH

HN o
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

5,5-Di-("butyl)imidazolidine-2,4-dione (17) '"H NMR spectrum

NAME 08272007-17-rossM
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070827
Time 18.32
INSTRUM AVII400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 5597.015 Hz
FIDRES 0.085404 Hz
AQ 5.8545995 sec
RG 287
Dw 89.333 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 12.00 usec
PL1 -2.00 dB h
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 T T T T T T T T T T
6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 ppm
0]
NS—NH
HN 0
"Bu” "Bu
A 1 A J
I I I I I I I I I I I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Murray, Whitehead, Le Strat and Conway

5,5-Di-("butyl)imidazolidine-2,4-dione (17) '*C NMR spectrum

Current Data Parameters

HAME 07052007-18-xossM
EXPNIO 10
PROCIIO 1
F2 - Acquisition Parameters

Date_ 20070705
Time 20.39
INSTRUM AVII400
PROBHD 5 xm PABEO BE-
PULPROG deptql3s
D 65536
SOLVENT DMSO
s 200
DS 4
SRH 24038.461 Hz
FIDRES 0.366798 Hz

1.3631988 sec

20.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000 sec
0.03000000 sec
0.00344828 sec
0.00001082 sec

CHAIMEL f1 ===

usec
usec
dB
MHz

100

CHAIMEL £2 === =
waltz1l6é
18

12.00 usec
24.00 usec
85.00 usec
15.00 dB

=2.00 d
400.1316005 MHz

F2z - Processiag parameters

SI 32768
SF 100.6128193 MHz

WDR EM

SSB 0

LB 2.00 Hz

GB 0

EC 1.40 . 4

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

Murray, Whitehead, Le Strat and Conway

5-Methyl-5-(naphthyl)imidazolidine-2,4-dione (19) '"H NMR spectrum

NAME 04132005-11-ross
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050413
Time 11.03
INSTRUM av3oo
PROBHD 5 mm QNP 1H/1
PULPROG zg30
D 32768
SOLVENT DMSO
NS 16
DS 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
ARQ 3.8059956 sec
RG 912.3
Dw 1138.200 usec
DE 6.00 usec
TE 295.5 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1l 1H
Pl 8.50 usec
PL1 8.00 dB
SFOl 300.0618004 MHz
F2 - Processing parameters
SI 32768 T T T T T 1
SF 300.0600000 MHz 8.0 7.9 7.8 7.6 7.5 pem
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

0]

%NH
HN 0
CHj
A Jt J
T T T T T T T T T T
12 11 10 g 8 7 6 5 4 3 2 ppm
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5-Methyl-5-(naphthyl)imidazolidine-2,4-dione (19) *C NMR spectrum

Current Data Parameters

ITAME 05102005-19-ross
EXPNO 10
PROCIIO 1
Fz - Acquisition Parameters
Date_ 20050511
Time z.08
TNSTRUM avioo
PROBHD 5 xm QUE  1H/1
PULEROG peadantaew
D 65536
SOLVENT DMSO
s 200
DS 8
SRH 18115.941 H=
FIDRES 0.276427 Hz
AQ 1.8088436 sec
RG 18390 .4
DR 27.600 usec
DE 6.00 usec
TE 294.2 K
csT2 145.0000000
csT3 1.0000000
CIST4 5.0000000
D1 1.50000000 sec
dz 0.00172414 sec
d3 0.00431034 sec
D12 0.00002000 sec
D13 0.00000400 sec
=== CHAIMNEL £1 =

13c

7.50 usec
p2 15.00 usec
PL1 5.00 dB
SFOL 75.4587938 MH=

=== CHAIMNEL £2 =

CPDPRGZ waltz16
mcz 18
P3 2.50 usec
pi 17.00 usec
PCPD2 20.00 usec
PLZ 2.00 dB
PL1Z 27.47 dB
SFO2 300.0615003 MH=
Fz - Processing parameters
SI 32768
SF 75.4501547 MH=
WDR EM
SSB 0
LB 2.00 Hz
GB 0
EC 1.40

220 200 180 160 140 120 100 80 60 40 20 prm
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Optimisation of the one-pot reaction

The reaction was conducted by condensing liquid ammonia into a solution of the ketone and gallium (ll1) triflate in dichloromethane at -78 °C, followed by stirring
either at room temperature or -78 °C for the time shown. A solution of hydrogen cyanide was preformed by stirring TMS cyanide in methanol for 2 h. This
solution was then added to the reaction mixture, either with ammonia present (reactions at -78 °C) or after the ammonia had evaporated (room temperature

reactions). The Hunig’s base was then added and carbon dioxide bubbled through the reaction for the time shown.

Entry Imine formation Amino nitrile Hydantoin formation Recovered ketone Yield
conditions formation conditions conditions
1 Ga(OTf);, CH,Cl,, HCN solution, RT 14 h Hunig’s base, CO, (g), 60 % 18 %
NH3 ()2 '78 OC, 3 h 8 h, RT
2 Ga(OTf);, CH,Cl,, HCN solution, RT 24 h Hunig’s base, CO, (g), 39 % 27 %
NH3 ()2 '78 OC, 24 h 3 h, RT
3 Ga(OTf),, CH,Cl,, HCN solution, RT 24 h Htinig’s base, CO, (g), 88 % 3%
NH3 ()2 '78 OC then 8 h, RT
warmed to RT, 24 h
4 Ga(OTf);, CH,Cl,, HCN solution, -78 °C, Hunig’s base, CO, (g), 38 % 53 %
NH; ¢, -78 °C, 24 h 30 min then RT 24 h 6 h, RT
5 Ga(OTf);, CH,Cl,, HCN solution, -78 °C, Hunig’s base, CO, (g), - 47-50 % (n = 2)
NH; ¢, -78 °C, 3 h 30 min then RT 24 h 6 h, RT
6 Ga(OTf),, CH,Cl,, HCN solution, -78 °C, Htinig’s base, CO, (g), 70 % 5%
NH3 ()2 '78 OC, 24 h 24 h 6 h, RT
7 CH,CI,, NH; ¢, -78 °C, HCN solution, -78 °C, Hunig’s base, CO, (g), 94 % 0%
24 h 24 h 8 h, RT
8 CH,Cl,, NH; , -78 °C, TMSCN, MeOH, 10 h Hunig’s base, CO, (g), 87 % 9%
8 h, RT
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