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Two equivalents of N-lithio-N-trimethylsilyl-amino-9-borabicyclo[3.3.1]nonane (1) react
with tin and lead dichloride by salt elimination to give the corresponding bis(amino)stannylene
2 and -plumbylene 3, respectively. The compounds 2 and 3 are monomers in solution and were
characterized by 'H , i3C, 14N, 29Si, ll9Sn and 207Pb NMR spectroscopy.

In trodu ction

Scheme 1

Ever since their first synthesis in 1974 monomeric
tin(II) and lead(II) amides have attracted con
siderable interest as a consequence o f their carbenoid electronic structure [1 - 6]. Although the sub
stituents at the nitrogen atoms have been varied to
some extent, N-dialkylboryl groups have received
only scant attention. One attempt to use a N-dimethylboryl group has afforded a dimer after elim 
ination o f trimethylborane [7]. Recently we have
found a convenient access to N-lithio-N-trimethylsilyl-9-amino-9-borabicyclo[3.3.1]nonane (1) [8],
Similar to alkali metal bis(trimethylsilyl)amides [9],
this reagent 1 proves useful in the synthesis o f
monomeric low co-ordinated metal amides. In the
following we describe the synthesis and characteri
zation o f the tin(II) amide 2, o f the lead(II) amide 3,
and o f the trimethyl- and dimethyltin amides 4 and
5 for comparison.
1/2

R esu lts an d D iscu ssion

The reactions o f 1 with the elem ent halides are
summarized in Schem e 1. The products 2 and 3 were
isolated as orange or yellow solids, and 4 and 5 were
obtained as colourless oils. All four compounds 2 5 are extremely sensitive to moisture as is common
for most tin and lead-nitrogen compounds.
The Pb-N bonds in Pb[N(SiM e 3 ) 2 h are labile as
shown by an exchange reaction (NM R scale) which
leads to compound 3a (Scheme 2) with the lead atom
bearing two different amino groups. This reaction
is readily monitored by 29Si NM R spectra (Fig. 1).

* Reprint requests to Prof. Dr. Bernd Wrackmeyer.
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The characterization o f the new compounds in
solution is based on consistent NMR data (Table
I). The amides 2 and 3 are monomers as is evident
from the typical <5*19Sn and <5207Pb data [10]. Scalar
119Sn-14N and 207Pb-l4N coupling is resolved both
in the 14N and metal NMR spectra (see Fig. 2 and 3).
Nitrogen chemical shifts <5N are also found in the
typical region for monomeric tin(II) and lead(II)
amides [11]. n B chemical shifts [12] prove that the
surroundings o f the boron atoms are trigonal pla
nar. The 11B nuclear shielding is hardly affected by
the presence o f Sn(II) or Pb(II) at the nitrogen atom,
and it therefore appears that SnN(pp)7r or PbN(pp)7r
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Table I. NMR data|a| of bis(amino)stannylenes and -plumbylenes and of aminotin compounds 4 and 5 for comparison.

<5119Sn/<5207Pb
ö 14/I5N
'J(M , i4N)
6 UB
629S\
2J(M ,29Si)
<5 C(SiM e3)
<5,3C(9-BBN)
6 l?C(other)

2

Sn[N(SiMe?)2]2

3

Pb[N(SiMe3)2]2

3a

4

5

+791.5
-1 9 9
234
54.8
0.3
15.0
4.4
28.5 (br)
33.5,23.7
-

+776.0
-239
261lb]

+5170
-14 4
355
54.8
1.5
27.1
4.2
29.3 (br)
33.3,23.7
-

+4916
-189
402|bl

+4968
- 1 5 1 ,-1 9 3
n. r.
56.5
0.59, -3 .5 8
27.6, 32.5
3.9, 5.9
30.2 (br)
33.0, 23.6
-

40.0
-281
14[bl
57.2
4.6
13.2
5.0
30.5 (br)
33.9, 22.4
0.8[c]

-2 .0
-2 6 8
13^

-

-1 .9
16.1
4.5
-

-

-3.9
31.3
5.5
-

55.3
4.9
20.8
5.1
29.6 (br)
33.1,23.4
6.9|dI

[a] In CfcDft at 25 °C; (br) denotes the broad LC NMR signal of a boron-bonded carbon atom- n.r. = not resolved
[b] calculated by multiplication of the experimental value 7(M ,15N) with 7 ( I4N)/7 ( 13N); [c] l7(n Sn,13C) = 382.1 Hz
[d] ' / ( 119Sn,13C) = 427.6 Hz.

514N
Fig. 2. 18 .1 MHz I4N {'H } NMR spectrum of 2. The
ll9//|l7Sn satellites are clearly visible.

Fig. 1. 49.7 MHz 29S i{ 1H} NMR spectrum [INEPT] of a
mixture of 3 and P b fN tS iM e .^ h leading to 3a.

interactions do not compete with BN(pp)7r bonding.
This conclusion is also supported by fairly small
changes in <^119Sn or <5207Pb, and
values o f 2 and
3 when compared with the bis(trimethylsilyl)amides
(see Table I), considering that the Me^Si group is
a weaker 7r-acceptor than the boryl group. There
fore, SnN(pp)7r or PbN(pp)7r interactions must be
regarded as extremely weak. This may also be a
consequence o f the stereochemistry, enforced by the
bulky substituents at the nitrogen atoms. A perpen
dicular arrangement o f the SiNB plane with respect

to the NSnN or NPbN plane is expected to be the
most likely conformation. Furthermore, low tem
perature 'H NMR spectra (25 to - 6 0 °C) did not
reveal an appreciable barrier to rotation about the
Sn-N or Pb-N bonds, another indication o f negligi
ble metal-N(pp)7r interactions.
The NMR data of the tin(IV) amides 4 and 5
are similar to those o f comparable compounds [13],
but the data differ in a characteristic manner from
those for the tin(II) amides: The <5I19Sn values are
found in the normal range of organotin(IV) com 
pounds [14], and the <5N values are typical o f dialkyl(amino)boranes [15]. (The influence o f the
silyl and the stannyl group is small). As can be
seen from Table I and Fig. 1, the chemical shift
data o f 3a are in the range between those of 3 and
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solid. The product is soluble in most organic solvents and
extremely air- and moisture-sensitive. - ’H NMR (250
MHz; C6D6): <S'H = 0.26 s, 18H, Me3Si; 1.45-1.54 m,
12H, BCH/BCCCH2; 1.87-1.93 m, 16H, BCCH2.
Bis[ 9-( 9-borabicyclo[3.3.1Jnonyl)-trimethylsilylamino ]lead(II) (3)

Fig. 3.52.3 MHz 2(l7Pb{1H} NMR spectrum of 3, showing
clearly the 1:2:3:2:1 pattern expected for scalar coupling
between 2()7Pb and two equivalent l4N nuclei with 1 = 1 .

Pb[N(SiM e 3 ) 2 ] 2 - The 6 11B values o f 2 - 5 are almost
identical which is expected since stannyl groups do
not compete effectively with the three-co-ordinate
boron atom for the nitrogen n electron density.
E xperim ental
All compounds were prepared and handled in an at
mosphere of Ar or N2, observing necessary precautions
to exclude traces of oxygen or moisture. Starting ma
terials such as "BuLi (1.6 M in hexane), tin and lead
halides were obtained commercially or prepared follow
ing the literature procedure (1 [81). NMR measurements
were carried out at 25 °C using Bruker ARX 250 and
DRX 500 instruments, both equipped with multinuclear
units. Chemical shifts are given with respect to Me4Si
[«§1H (C6D5H) = 7.15, 6 i3C (C6D6) = 128.0, <529Si = 0 for
S ( 29S i)= 19.867184 MHz], Et20 -B F 3 [6UB = 0, S ( " B )
= 32.083971 MHz], neat M eN 0 2 [<5I4N = 0 for = \ 14N)
= 7.226455 MHz], Me4Sn [<5,19Sn = 0 for S ( ll9Sn) =
37.290665 MHz], and Me4Pb [6207Pb = 0 for S ( 207Pb) =
20.290597 MHz],
Bis[ 9-( 9-borabicyclo[3.3.1]nonyl)-trimethylsilylamino/tin(II) (2)
A solution of 5.64 g (0.026 mol) of 1 in 60 ml of hex
ane / diethylether (1:1) was cooled to -7 8 °C and 2.48g
(0.013 mol) of SnCl2 was added in small portions. Af
ter warming up to r. t., the colour of the reaction mixture
turned to deep orange. The solution was decanted from the
insoluble colourless residue (LiCl), and all volatile mate
rial was removed in vacuo. Compound 2 (6.05 g; 87 %;
140°C decomp.) was left as a microcrystalline orange

A solution of 11.7 g (0.054 mol) o f 1 in 160ml of
hexane / diethylether (1:1) was cooled to 0°C, and 7.57g
(0.027 mol) of PbCl2 was added in small portions. The
orange-yellow reaction mixture was allowed to warm to
r.t. and stirring was continued for lh. Then all volatile
material was removed in vacuo, and the residue was ex
tracted with hexane. After removing of hexane in vacuo
compound 3 (14.82 g, 88%; 120 °C decomp.) was left as a
yellow, extremely air- and moisture-sensitive solid which
can be recrystallized from hexane. - 1H NMR (250 MHz;
C6D6): <S‘H = 0.21 s, 18H, M e3Si; 1.00 m, 4H, BCH;
1.55-1.62 m, 8H, BCCCH2; 1.86 -1.89 m, 16H, BCCH2.
9-( 9-Borabicyclo[ 3.3.1 ]nonyl)-trimethylsilylaminotrimethyltin (4)
Trimethyltin chloride 1.9 g (0.01 mol) was added to
a cooled (-7 8 °C) solution of 2.15g (0.01 mol) of 1 in
20mL of hexane. After stirring for 12 h at r. t. insoluble
material was filtered off, and the solvent was removed in
vacuo to have compound 4 (2.5 g, 70 %) as a pale yellow
oil. Distillation at reduced pressure was accompanied by
decomposition. - 'H NMR (250 MHz; CfiDft): <5'H =
0 .2 5 ,2/ ( " 9S n,1H) = 55.6 Hz, s, 9H, Me3Sn; 0.16 s, 9H,
Me3Si; 1.30- 1.34 m, 6H, BCH/BCCCH2, 1.73- 1.78 m,
8H, BCCH2.
Bis-[9-(9-borabicyclo[3.3.1]nonyl)-trimethylsilylaminojdimethyltin (5)
Compound 5 was prepared from dimethyltin dichlo
ride by the same procedure as used for 4. The product
5 (78 % yield) is a colourless oil. Attempted distillation
at reduced pressure led to extensive decomposition. - 1H
NMR (250 MHz; C6D6): 6 1H = 0.18 s, 18H, M e3Si; 0.47,
27(ll9S n,'H ) = 59.1 Hz, s, 6H, M e2Sn; 1.32 m ,4H , BCH;
1.38- 1.45 m, 8H, BCCCH2; 1.77 -1.79 m, 16H, BCCH2.
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