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Current Data Parameters

MAME ach122915a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151229

ime

INSTRUM spect
PROBHD 5 nm CPTCI 1H-
PULPROG zg30
D 65536
SOLVENT CEDE
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.27€7999 sec
RG 30.26
bW 50.000 usec
DE 25.00 usec
TE 298.0 K
D1 1.00000000 sec
DO 1

HANNEL £1

SFOL 500.1330885 MHz
NUCL 1H
Pl 8.05 usec
PLWL 4.30000019 W
F2 - Processing parameters
ST 65536
SF 500.1299955 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

Figure S1. 'TH NMR spectrum (C¢Dg) of (CsMes),Th[P(H)Mes],, 1 (Mes = 2,4,6—Me;C¢H,).
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Current Data Parameters

NAME acbhl122915a
EXPNO 2
PROCNO il

F2 - Acquisition Parameter
Date_ 20151229
Time 8,33
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgdc30
TD 65536
SOLVENT CceD6

NS 57

Ds 4
SWH 51546.391 Hz
FIDRES 0.786536 Hz
BQ 0.6356992 se
RG 11585.2
DW 9.700 us
DE 6.00 us
TE 297.1 K
D1 2.00000000 se
di1l 0.03000000 se
TDO 1
======== CHANNEL f1 ======
NUC1 3P

P1 7.00 us
PL1 6.00 dE
SFO1 121.4949025 ME
======== CHANNEL {2 ======
CPDPRG([2 waltzlé
NUC2 1H
BCPD2 100.00 us
PL2 0 dB

PL12 21.41 dE
SFO2 300.1315007 ME
F2 - Processing parameters
SI 32768

Figure S2.3'P{'H} NMR spectrum (C¢Dg) of (CsMes), Th[P(H)Mes],, 1.
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Current Data Parameters

NAME acbl122915a
EXPNO 3
PROCNO 1
F2 - RAcquisition Parameter
Date_ 20151229
Time 8.36
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 65536
SOLVENT CceDé6
NS 55
DS 4
SWH 51546, 391 Hz
FIDRES 0.786536 Hz
AQ 0.6356992 se
RG 13004
DW 9.700 us
DE 6.00 us
TE 297.1 K
D1 2.00000000 se
TDO 1
======== CHANNEL fl ======
NUC1 31P
P1 7.00 us
PL1 6.00 dE
SFO1 121.4949025 ME
F2 - Processing parameters
ST 32768
SE 121.4946193 ME
WDW EM
SSB 0

LB 1.00 Hz
GB 0

EC 1.40

Figure S3. 3'P NMR spectrum (C¢Dg) of (CsMes), Th[P(H)Mes],, 1.
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Currant Data Parameters
NAME

ach043015¢
EXENO 1
PROCHO 1
F2 - Rcquisition Parameters
Date_ 20150430
T 9.27
INSTRUM spect
FPROBHD 5 nm CETCI 1H/
EULEEOG 2930
ko 65536
SOLVENT C6D5
ns 16
D3

2
W 12019,230 Hz
FIDRES, 0.133199 Hz
Af

0 2.7262976 sec
BG .25

D 41,600 usec
DE 30.00 usec
1E 298.0 K
Dl 1.00000000 sac
O 1

CHANNEL f1
599. 6637031 MHz
1H

£.00 u
£.30950088 W
F2 - Processing paransters
6553
SF 599. 659994 MHz
B
sse o0
L8 0.30 Hz

Ge 0
BC 1.00

Figure S4. '"H NMR spectrum (C¢Dg) of (CsMes),Th[As(H)Tipp]s, 2, (Tipp = 2,4,6—Pr;CgHy).
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Current Data Parameters
NAME

acb02121ée
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160212
Time 20.16
INSTRUM spect
PROBHD S mm CPTCI 1H/
PULPROG zg30
pol 65536
SOLVENT C6D6
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
RO 2.7262976 sec
RG 8.13
* oW 41.600 usec
DE 30.00 usec
TE 298.0 K
D1 1.00000000 sec
D0 1
======== CHANNEL fl ========
SFO1 599.6637031 MHz
NUC1 1H
Pl 8.35 usec
PLW1 £.30959938 W

F2 - Processing parameters
sI 65536

75 70 65 60 55 50 45 40 35 30 25 20 15

SF 599.6599957 MHz
wWDwW EM
SSB 1]
LB 0.30 Hz
GB 0
BC 1.00

|

ppm

Figure S5. 'H NMR spectrum (C¢Dg) of (CsMes), Th(CNBu)(#2-(N, C)-(‘BuNCPTipp), 3. (*)
represents presence of H,PTipp; (+) represents presence of diethyl ether.
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Current Data Parameters

NAME ach021116a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameter
Date_ 20160211
Time 11.09
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgde30
TD 65536
SOLVENT cene
NS 1262
DS 4
SWH 60975.609 Hz
FIDRES 0.930414 Hz
AQ 0.5373952 se
RG 10321..3
DW 8.200 us
DE 6.00 us
TE 297,1 K
D1 2.00000000 se
dill 0.03000000 se
TDO 1
======== CHANNEL fl ======
NUC1 31P
P1 7.00 us
PL1 6.00 dE
SFo1 121.5007757 ME
======== CHANNEL f2 ======
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 100.00 us
PL2 0 dB

PL12 21.41 dE
SFO2 300.1315007 ME

F2 - Processing parameters
SI 32768

Figure S6. 3'P{'H} NMR spectrum (C¢Dg) of (CsMes), Th(CN‘Bu)(5*-(N, C)-(‘BuNCPTipp), 3.

(*) represents presence of H,PTipp.

S8



—17.159
=050

3.101
w—202
—2.157
—1.24¢6
—1.023

Current Data Parameters
NREME acb020416b
EXPNO 5

PROCNO g &
FZ - Acquisition Parameters
Date_ 20160204
Time 17.58
INSTRUM spect,
PROBHD S mm CETCI 1H/
PULPROG 2¢30
k1) 65536
SOLVENT CEDE
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 25.117
oW 41.600 usec
DE 30.00 usec
TE 298.0 K
D1 1.00000000 sec
00 1
==s====== CHANNEL [l s==s====
SFO1 599.6637031 MHz
NUC1 1H
Pl 8.35 usec
FLW1 6.30959988 W
FZ - Processing parameters
s1 65536
SF 599.6599955 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
g
L 1
L
T T I I I T T I T T ] T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5 ppm

Figure S7. 'TH NMR spectrum (C¢Dg) of (CsMes), Th(CN'Bu)(;7?-(N, C)-(‘BuNCPMes), 4. (+)
represents presence of diethyl ether.
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o & Current Data Parameters
= =2 NAME acbhb021516a
- = EXPNO 2
A | PROCNO 1
1 I
F2 - Acquisition Parameter
Date_ 20160215
Time 14.18
i INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgde30
D 65536
SOLVENT CeD6
NS 205
Ds 4
SWH 60975.609 H:z
FIDRES 0.930414 Hz
AQ 0.5373952 se
RG 13004
DW 8.200 us
DE 6.00 us
TE 297.1 K
Dl 2.00000000 se
d11l 0.03000000 se
TDO 2|
======== CHANNEL f1 ======
NUC1 31p
P1 7.00 us
ﬂ PL1 6.00 dE
(! l ‘\I '1| | ) r" SFO1 121.4949025 ME
|
\ M “ \l h * ’w I [ |‘ | )Ula L H‘ ======== CHANNEL f2 =—====
[ | I\ r! J|| ‘ M CPDPRG 2 waltzl6
1 “ WL i H ‘l Nuc2 1H
‘ J h l ; “ PCPD2 100.00 ue
U 1 PL2 0 dB
Pl PL12 21.41 dE
SFO2 300.1315007 ME
T r—— T i N J ik L EW F2 - Processing parameters
200 150 100 50 0 -50 -100  -150 -200 ppm ST 32768

Figure S8. 3'P{!H} NMR spectrum (C¢Dg) of (CsMes), Th(CN‘Bu)(57*-(N, C)-(‘BuNCPMes), 4.
(*) represents presence of H,PMes.
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Current Data Parameters
NAME acb021416a
EXPNO 1
EROCHO 1
FZ - Acquisition Parameters
Date_ 20160214
me 19.08
INSTRUM spact
FROEHD § mm CPTCI 1H/
PULPROG 2g30
T 65536
SOLVENT CéDé
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0,183399 Hz
AQ 2.7262976 sec
EG 10.99
oW 41.600 usec
DE 30.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl = =
SFO1 599. 6637031 MHz
NOC1 1H
P1 8.35 usec
FLWL 6.30959988 W
F2 - Processing paransters
51 65536
SF 599.6599933 MHz
WOW EM
SSB [
LB 0.30 Hz
GB 0
& EC 1.00
3t
| T T T T I T T T T T T I T
7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 15 ppm

. "H NMR spectrum (CgDg) of (CsMes), Th(CNBu)(#2-(N, C)-(‘BuNCASsTipp), 5. (+)
represents presence of toluene.
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3& B Current Data Parameters
b4 CIN & NAME acb021916b
Y -~ @ [ra) EXPNO 2
- e i PROCNO 1
\\/ o
”» F2 - Acquisition Parameter
Date_ 20160219
Time 9458
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgde30
TD 65536
SOLVENT CDC13
NS 21
DS 4
SWH 51546.391 Hz
FIDRES 0.786536 Hz
AQ 0.6356992 se
RG 13004
DW 9.700 us
DE 6.00 us
¥ TE 221.3 XK
D1 2.00000000 se
di11l 0.03000000 se
TDO 1
======== CHANNEL fl ======
NUC1 31P
i Bl 7.00 us
PL1 6.00 dE
SFO1 121.4949025 ME
5 ======== CHANNEL f2 ======
CPDPRG[2 waltzlé6
NUC2 1H
] PCPD2 100.00 us
\ L . ) PL2 0 dB
WW WWWMMWWWWWM PL12 21.41 dF
SFO2 300.1315007 ME
T T T T T T T T T T )
0 -20 -40 -60 -80 -100 -120 -140 -160 ppm F2 - Processing parameters
SI 32768

Figure S10. —80 °C 3'P{'H} NMR spectrum (C;Dg) of (CsMes),Th[P(H)Tipp], and two
equivalents of ‘BuNC. (#) represents (CsMes), Th[P(H)Tipp],; (!) represents unidentified
intermediate; ($) represents 1,1—insertion product (3); (*) represents H,PTipp.
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) . 0w NAME acb021916b

s, e i EXENO 3

1 I [ PROCNO 1

\ / \

i 1 \‘/ F2 - Acquisition Parameter
Date_ 20160219

* Time 9.59

INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 109
DS 4
SWH 51546.391 H:z
FIDRES 0.786536 H:z
AQ 0.6356992 se
RG 13004
DW 9.700 us
DE 6.00 us
TE 227.3 K
D1 2.00000000 se
TDO 1

# $ ======== CHANNEL fl1 ======
NUC1 31P
Bl 7.00 us
PL1 6.00 dE
SFO1 121.4949025 ME
F2 - Processing parameters
ST 32768
SF 121.4947124 MF
WDW no
SSB 0
LB 0 Hz
GB Q
PC 1.40

T k I % T z T ¥ T ! T H I ] T % I : T ; 1
20 0 =20 -40 -60 -80 =100 =120 -140 =160 ppm

Figure S11. —80 °C 3'P NMR spectrum (C,Dyg) of (CsMes), Th[P(H)Tipp], and two equivalents
of ‘BuNC. (#) represents (CsMes), Th[P(H)Tipp],; (!) represents unidentified intermediate; ($)
represents 1,1—insertion product (3); (*) represents H,PTipp.
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Current Data Parameters

NAME acb021916b
EXPNO 5
PROCNO 1

F2 - Acguisition Parameter
Date_ 20160219
Time 10.12
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 65536
SOLVENT CDE13
NS 98
DS 4
SWH 51546.391 Hz
FIDRES 0.786536 Hz
RO 0.6356992 se
RG 13004
DW 9.700 us
DE 6.00 us
TE 234.0 K
D1 2.00000000 se
TDO 1
======== CHANNEL fl ======
NUC1 31p
Pl 7.00 us
PL1 6.00 dE
SFO1 121.4949025 MF
F2 - Processing parameters
SI 32768
SFE 121.4947124 ME
WDW EM
SSB 0

LB 5.00 Hz
GB 0

PC 1.40

Figure S12. —70 °C 3'P NMR spectrum (C,Dyg) of (CsMes), Th[P(H)Tipp], and two equivalents
of ‘BuNC. (#) represents (CsMes), Th[P(H)Tipp],; ($) represents 1,1—insertion product (3); (*)

represents H,PTipp.
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Figure S13. Stacked VT 3'P NMR spectra (C;Dg) of (CsMes), Th[P(H)Tipp], and two
equivalents of '‘BuNC. Bottom spectrum is —80 °C displaying unidentified intermediate
resonance at —27.16 ppm (!). (#) represents (CsMes), Th[P(H)Tipp],; ($) represents 1,1—insertion
product (3); (*) represents H,PTipp.
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