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General procedure. All experiments were performed under argon atmosphere in a glovebox or using
standard Schlenk techniques. THF, toluene, hexane and pentane for reactions and benzene-ds, THF-ds
and toluene-ds for NMR mesurement were purified potassium mirror before used. *H NMR (500 MHz),
13C NMR (101 MHz), "Li NMR (194 MHz) and 2”Pb NMR (105 MHz) were recorded on a Bruker
DPX-400 Cryo, an AVANCE-500 or an AVANCE-500T.

Preparation of THF-stabilized plumbacyclopentadienylidene. A THF (3 mL) solution of 1,4-
dilithio-1,3-butadiene 25! (138 mg including two diethyl ether molecules, 0.23 mmol) was added to a
THF (3 mL) suspension of lead dichloride (70 mg, 0.25 mmol) and the resulting mixture was stirred
at room temperature for 1.5 h. After evaporation of the solvent, an inorganic salt insoluble in pentane
was removed by filtration followed by recrystallization from pentane to afford THF-stabilized

plumbacyclopentadienylidene 1 (134 mg, 0.17 mmol, 74%).52

Reduction of THF-stabilized plumbacyclopentadienylidene by lithium. Toluene (1.3 mL) was
added to a mixture of plumbacyclopentadienylidene coordinated by two THF molecules 1 (172 mg,
0.22 mmol) and lithium (15 mg, 2.2 mmol) at room temperature, and the mixture was stirred for 9



hours. After removal of remaining lithium, the filtrate was concentrated and recrystallized from hexane
and toluene (5 : 1) to afford dilithioplumbole 3 (127 mg including two THF molecules, 0.16 mmol,
73%) as green crystals. 3: Mp: 190 °C (dec.). *H NMR (500 MHz, CsDg): 5 0.30 (s, 12H, SiMe,'Bu),
1.09-1.11 (m, 8H, thf), 1.23 (s, 18H, SiMe,'Bu), 3.34-3.36 (m, 8H, thf), 6.95-6.98 (m, 2H, Ph),
7.03-7.05 (m, 4H, Ph), 7.09-7.12 (m, 4H, Ph); 3C NMR (101 MHz, CeDs): & 3.56 (1°, SiMe,'Bu,
Jep-c = 33 Hz), 17.04 (4°, SiMe,'Bu), 25.15 (2°, thf), 29.33 (1°, SiMe,'Bu, Jev-c = 21 Hz), 69.81 (2°,
thf), 124.86 (3°, Ph), 126.75 (3°, Ph), 132.09 (3°, Ph), 158.71 (4°, Cipso, Jeb-c = 40 Hz), 159.38 (4°, Cg,
Jpbc = 57 Hz), 213.47 (4°, C, Jpb_c = 860 Hz); "Li NMR (194 MHz, CeDs): & —3.5; 7Li NMR (194
MHz, THF-CsDe): & —2.3; "Li NMR (194 MHz, THF-dg, 203 K): & =5.0, —2.2; 2°Si NMR (99 MHz,
CsDs): & 5.6; 27Pb NMR (105 MHz, C¢De): 5 2572.5. As the compound is highly sensitive to air and
moisture, results for its elemental analysis were not reproducible or sufficient.

Oxidation of dilithioplumbole 3 by ferrocenium tetrafluoroborate. THF (3 mL) was added to a
mixture of dilithioplumbole 3 (19 mg including two THF molecules, 0.024 mmol) and ferrocenium
tetrafluoroborate (13 mg, 0.048 mmol) at room temperature. After stirring for a few miniutes, the 'H
and 3C NMR spectra of the reaction mixture revealed the quantitative formation of THF-stabilized

plumbacyclopentadienylidene 1.

Oxidation of dilithioplumbole 3 by tris(pentafluorophenyl)borane. Benzene-ds (0.5 mL) was
added to a mixture of dilithioplumbole 3 (25 mg including two THF molecules, 0.031 mmol) and
tris(pentafluorophenyl)borane (31 mg, 0.061 mmol) at room temperature. After addition of a few drops
of THF, the 'H and *C NMR spectra of the reaction mixture revealed the quantitative formation of

THF-stabilized plumbacyclopentadienylidene 1.

Reaction of dilithioplumbole 3 with 1,2-dibromoethane. A toluene solution of 1,2-dibromoethane
(0.39 mol/L; 0.1 mL, 0.04 mmol) was added to a toluene (1 mL) solution of dilithioplumbole 3 (67
mg including two THF molecules, 0.084 mmol) at room temperature. After evaporation of volatile
substances, an inorganic salt insoluble in hexane was removed by filtration. Concentration of the
filtrate followed by recrystallization of the residue from THF and hexane (1 : 10) afforded 1,1'-
dilithiobiplumbole 4 (48 mg including two THF and a hexane molecules, 0.031 mmol, 74%) as red
crystals. 4: Mp: 90 °C (dec.). 'Li NMR (194 MHz, THF-CgDg): 6 —0.3; 2°Si NMR (99 MHz, THF-
CsDs): 6 4.0; 27Pb NMR (105 MHz, THF-CgDs): & 1390.6. The *H NMR signals are all broadening
and therefore cannot be properly assigned, see the NMR chart shown below. Measurement of the 13C
NMR spectrum was not successful because the compound decomposed during the overnight
accumulation. As the compound is highly sensitive to air and moisture, results for its elemental

analysis were not reproducible or sufficient.
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TBDMS Ph dilithioplumbole 1H in C6D6
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TBDMS Ph dilithioplumbole 207Pb in C6D6
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TBDMS Ph dilithioplumbole 7Li in C6D6
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TBDMS Ph dilithioplumbole 7Li in THF-d8 at RT
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TBDMS Ph dilithioplumbole 7Li in THF-d8 at 203K
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TBDMS Ph dilithioplumbole 29Si in CéD6
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Wx 319 1,1' dilithiobiplumbole comp. 1H in THF ar CeD6
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Ex 319 1,17dilithiobiplumbole comp. 207Pb in THF and ! 6
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Ex 319 1,1 dilithiobiplumbole comp. 7Li in THF and D6
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Ex 319 1,17 dilithiobiplumbole comp. 29 Si in THF ap~ CéD6
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1,1'-dilithiobiplumbole 1H in THF-d8 (cal.@l.79) RF
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1,1'-dilithiobiplumbole 13C in THF-d8 (cal@26.15,
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1,1'-dilithiobiplumbole 207Pb in THF-d8 223K
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1,1'-dilithiobiplumbole 7Li 223K in THF-d8
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1,1'-dilithiobiplumbole 1H in tol-d8 at. 223K (cal@2.1)
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NAME SAITMN-DilithiobiVTH
EXPNO 1
PROCNO 1
Date_ 20141104
Time 13.32
INSTRUM . spect
PROBHD 5 mm PABRO BB-
PULPROG 2930
D 65536
SOLVENT Tol
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
20 3.1719923 sec
RG 101
DW 48.400 usec
DE 6.50 usec
TE 222.9 K
D1 1.00000000 sec
TDO 1
o Hexane s CHANNEL f1 i
_ P1 11.80 usec
A Bl PL1 2.40 dB
PL1W 15.17711735 W
x THf SFO1 500.0330885 MHz
ST 32768
SF 500.0300145 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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1,1'-dilithiobiplumbole 13C in tol-d8 at.223K (cal@21.0)
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EXPNO 1
PROCNO 1
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Time 13,35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT Tol
NS 3891
DS 2
/ SWH 40760.871 Hz
FIDRES 0.621962 Hz
AQ 0.8039582 sec
RG 203
DW 12.267 usec
DE 6.50 usec
TE 223.0 K
. D1 2.00000000 sec
o Hemn& D11 0.03000000 sec
TDO 1
stesoaes CHANNEL £1 cesmo==s
NUC1 13C
Pl 9.80 usec
PL1 0.00 dB
PL1W 100.47545624 W
SFO1 125.7477319 MHz
======== CHANNEL £2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.40 dB
PL12 19.02 dB
PL13 22.02 dB
o o PL2W 15.17711735 W
PL12W 0.33051354 W
I ol ! PL13W 0.16564916 W
| SFO2 500.0316016 MHz
ST 16384
SF 125.7325542 MHz
WDW EM
| SSB 0
LB 1.00 Hz
| I GB 0
| pC 1.40
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Ex 22% 1H'in THF
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: ' EXPNO 1
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Ph / Ph ! thf . i ‘ Date 20130912
S FeBFy —_/ ; - ) ' Time 11.47
Ph Po TRt P Pbk : ‘ INSTRUM spect
‘ ) Y ] : : PROBHD 5 mm PABRO BB-
LS Si , PULPROG 2g30
3 1 . o D 65536
, : SOLVENT C6D6
Si = Si'BuMe, I NS 8
o . DS 2
e o o SWH 10330.578 Hz
g0 Ph  Ph ‘ : » FIDRES 0.157632 Hz
S v : AQ ©3.1719923 sec
C /o \ RG 3.2
S L g ST ey I | : DW 48.400 usec
) {thf), . DE 6.50 usec
BT P : TE 300.4 K
R §i= SifBubte, D1 1.00000000 sec
b TDO 1
======== CHANNEL fl ========
NUC1 1H
gi”} ””A P1 11.80 usec
, { LeFEERnY PL1 2.40 dB
_— | PL1W 15.17711735 W
sn o SFO1 500.0330885 MHz
. - . o SI 32768
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Ex 226 13C in THF
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Ex 376 1H in C6D6 and THF pn L Si Ph Si e
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Current Data Parameters

NAME A13MC1l16H
EXPNO 376
PROCNO 1

F2 - Acguisition Parameters
Date 20140611

Time 12.08
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zg30

TD 65536
SOLVENT CeD6

NS 4

DS 2

SWH 8305.647 Hz
FIDRES 0.126734 Hz
AQ 3.9453173 sec
RG 4,17

DW 60.200 usec
DE 10.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
zz====== CHANNEL fl ===s=ss===
NUC1L 1H

Pl 15.00 usec
PLW1 5.199999%81 W
SFO1 400.1324708 MHz
F2 - Processing parameters
SI 32768

SF 400.1300006 MHz
WDW EM

58B 0

LB 0.30 Hz
GB 0

PC 1.00



Ex 376 13C in Cé6Dé and THF ) :
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Current Data Parameters
NAME Al3MC116C
EXPNO 376
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140611
™ @ o © Time 20.47
s I3 o ] : INSTRUM spect
o * e b Ph  Ph 4 PROBHD 5 mm CPQONP 1H/
o e w0 < : PULPROG zZgpg30
b 39 B M | D 65536
CAF ST Npgl TSI SOLVENT C6D6
i (th)s ! NS 560
$i= Si'BuMe; bs 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 126.99
DW 16.800 usec
DE 18.00 usec
TE 300.0 X
" Iy D1 2.00000000 sec
I Li Si Si hf D11 0.03000000 sec
l UU v o P L B(CeFs)s PN TDO 1
[ Bh Pb: ‘;;;““" P Pb:
rt N ======== CHANNEL f1l ========
lisi s f NUC1 : 13C
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e T e AR R T . SEQL 100.6248425 MHz
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zz=z===== CHANNEL f2 ====s====
CPDPRG2 waltzle
NUC2 1H
&3 PCPD2 90.00 usec
| PLW2 5.19999981 W
PLW12 0.14444000 W
| & PLW13 . 0.11700000 W
I SFO2 400.1316005 MHz
O
i i F2 - Processing parameters
I e o ST 32768
| I | SF 100.6127216 MHz
: i 1 ) L o e
AA . 4 SSB 0
LB 2.00 Hz
: GB 0
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Ex 382 1H in Tol

= ]

(cal@2.1)

Ph

Ph

5.2361
——3.5880

Li

Si
#< 1,2-dibromoethane (1 equiv.)
Pb:

Jig

3

Si = SiBuMe,

x ethylene
| |
1 A

——2.8346

J
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—0:3562
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i

—— -0.0839
——-0.2048
——-0.6531

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

| |‘
[

|||||l|||r|.11||||||||x|xl|||xxv||||||||u:V||||||||||||||vr7vrv1111111|xuu|||sr<x|1||l|||||||x||

8

7

6

5 4

1.3207

2 1

19.5566

0 ppm

12.0000

A13MCl16H
382

1

20140619
14.49
spect

5 mm PABBO BB-
zg30

65536

CeD6

8

2
10330.578
0.157632
3.1719923
4

48 .400
6.50

300.6
1.00000000

CHANNEL f1
1H

11.80

2.40
15.17711735
500.0330885
32768
500.0300272
EM

0

0.30

0

1.00

Hz
HZ
sec

usec
usec

sec



Ex 382 13C inTol cal@21.1
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—179.6399

=
@

Ph #<

——159.3628

1,2-dibromoethane (1 equiv.)

Pb
Ph

Jig

3
Si = SilBuMe,
|
|
‘ gk | LL . A ¥ wh A
I ; I : T " [ " I I i I I | I I [
220 200 180 160 140 120 100 80 60 40 20 ppm

e )
RUKER
(<D

Current Data Parameters

NAME A13MCl1le6H
EXPNO 3822
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140619

Time 15.09
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zgpg30

TD 65536
SOLVENT CéeD6

NS 400

DS 2

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 126.99

DW 16.800 usec
DE 18.00 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 12.00 usec
PLW1 15.50000000 W
SFO1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzleée

NUC2 1H
PCPD2 90.00 usec
PLW2 5.19999981 W
PLW12 0.14444000 W
PLW13 0.11700000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127592 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.40



Current Data Parameters

TBDMS Ph plumbacyclo~ (cal @ 2.1) in tol-ds
o0
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si \ SN NN
Ph /thf
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Ph N
Si thf
Si = Si'BuMe,
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e ;
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8.2612
1.9828
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NAME A13MCl1le6H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ - 20150108

Time 18.29
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zg30

TD 65536
SOLVENT Tol

NS 4

DS 2

SWH 8305.647 Hz
FIDRES 0.126734 Hz
AQ 3.9453173 sec
RG 4.71

DW 60.200 usec
DE 10.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

Pl 15.00 usec
PLW1 5.19999981 W
SFO1 400.1324708 MHz
F2 - Processing parameters
SI 32768

SF 400.1300105 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



TBDMS Ph plumbacyclo~ (cal@21l.1) in tol-ds
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Current Data Parameters
NAME Al3MCl1leC
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150108
Time 18.32
INSTRUM spect
. PROBHD 5 mm CPQNP 1H/
Ph Si thi PULPROG zgpg30
— e D 65536
b: : SOLVENT Tol
Ph NS 112
\\ DS 2
Si thf SWH 29761.904 Hz
Si = Si'BuMe, FIDRES 0.454131 Hz
* AQ : 1.1010548 sec
1 RG 126.99
DW 16.800 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 15.50000000 W
SFO1 100.6248425 MHz
======== CHANNEL £f2 ======c=
CPDPRG2 waltzleé
NUC2 1H
PCPD2 90.00 usec
PLW2 5.19999981 W
PLW12 0.14444000 W
PLW13 0.11700000 W
SFO2 400.1316005 MHz
I | F2 - Processing parameters
SI 32768
| SF 100.6126618 MHz
l | WDW EM
L . - SSB 0
LB 2.00 Hz
GB 0
PC 1.40
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