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Tri(rm-butyl)plumbyl-amine 1 was prepared and studied by one- (ID) and two-dimensional
(2D) 'H, i3C, 5N and 207Pb NMR which allowed determination of the coupling signs
/( Pb,13C) (> 0), 2y(207P b,'3C) (> 0), ‘7(207Pb,15N) (> 0; reduced coupling constant
1A^(207Pb,I5N) < 0) and 27(207Pb-N-'H) (< 0). Transamination of 1 with aniline and pyrazole
afforded the corresponding aniline (2) and pyrazole derivatives (3), respectively. N-Lithiation
of 1, followed by treatment with Me3SiCl gave the tri(rm-butyl)plumbyl-trimethylsilyl-amine
5. The multinuclear magnetic resonance data of 2, 3 and 5 are presented. Trimethylplumbylphenyl-amine and trimethylplumbyl-ter/-butyl(dimethyl)silyl-amine were prepared and their
NMR data were measured for comparison.

Introduction

Organolead-nitrogen compounds are attractive
reagents due to the polarity of the Pb-N bond.
The tri(terf-butyl)plumbyl group [ 1] should not only
help to stabilize these reactive compounds but also
open the way to otherwise unstable derivatives with
the Pb-NH or the Pb-NH2 fragment. Thus, the syn
thesis of tri(?m-butyl)plumbyl-amine ( 1 ) has been
described previously [2 a], and an extensive study of
its vibrational spectra has been carried out [2 b],
revealing a pyramidal geometry at the nitrogen
atom. However, the chemistry of 1 has remained
unexplored, and it was not characterized by NMR
spectroscopy. Therefore, in continuing a systematic
study of lead-element compounds [1, 3 - 5], we have
repeated the synthesis of 1 in order to study its re
activity and NMR spectroscopic properties.
Results and Discussion

The synthesis of tri(rm-butyl)plumbyl-amine (1)
and some of its reactions are summarized in Scheme
1. Following the literature procedure [2a], 1 is read
ily available from the reaction of tri(rerf-butyl)plumbyl iodide [2a] and sodium amide. Here, we
have used tetrahydrofuran as a solvent instead of li
quid ammonia. However, there is no straightforward
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way from tri(/m-butyl)plumbyl iodide to other lead
amides, since it did not react with various lithium
amides. The three bulky tert -butyl groups in 1 re
duce the reactivity at the Pb-NH 2 fragment. Thus, 1
did not react with low boiling primary amines such
as /t-butylamine or rm-butylamine. However, 1 re
acted with aniline after heating for 16 h at 60 °C
to the tri(te/7-butyl)plumbyl-phenyl-amine 2. Pyra
zole turned out to be more reactive, and compound
3 was obtained after 16 h at room temperature. After
the first successful attempt at the N-lithiation of 1
(NMR scale) the N-lithiated species 4 could be con
verted to the amine 5 by treatment with Me^SiCl.
The access to 4 is an important starting point for
further use of the rBu^PbNH group.
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Table I. 'H. i3C, l5N, 29Siand 2()7Pb NMR data|a| of tri(fm-butyl)plumbyl derivatives 1 -3, and 4. and trimethylplumbyl
derivatives for comparison.
Compound

<5207Pb
^ 15N
i y(207pb 15N)
6,3 C

<5'H

‘/ ( ^ n ' h )

/Bu3 Pb-NH2

/Bu3 Pb-N(H)Ph

1

2

115.9
44.8
-3 89.9
-3 07.4
+343.2
+450.2
54.3 [+206.2] (C)
60.5 [+164.4] (C)
32.9 [+15.3] (CH3) 32.9 [+15.8] (CH3 )
157.3 (Cjpso)
117.4 (Cortho)
129.4 (Cmeta)
114.8 (Cpara)
1.48 [+119.5] (CH3) 1.51 [+127.0] (CH3 )
-0 .3 8 [-20.01 (NH2) 3.47 [-16.2] (NH)
7.2 - 6.3 (m.Ph)
-57.5
-68.1

Me3Pb-N(H)Ph

rBu3Pb-N(H)SiM e3 M e3Pb-N(H)SiMe-»rBu
lc)

5 [hi
156.3
-3 1 6 .2
+293.4
6.9 [+309.1] (M e3Pb)
155.9(30.0] Cjpso
116.6 [19.6] Cortho

155.2
87.1
-376.9
n.m.
+ 372[d|
+249.3
6.9 [+325.3] (M e3Pb)
56.5 [+206.3] (C)
33.0 [+16.2] (CH3) 19.1 [9.8] (CSi)
27.0 (CH3)
5.0 [< 2] (M e3Si)
-1 .0 [8.2] (M e3Si)

N-;Bu 3 Pb-pyrazole

3
68.1
n.m.
n.m.
65.5 [+120.4] (C)
32.6 [+20.2] (CH3)
138.6(11.4] (C3 /5 )
104.0 [18.0] (C4)

129.4 Cmeta
115.0 Cpara
0.85 [-68.7] (M e3Pb)
3.26 [-26.0] (NH)
7.4 - 6.5 (m. Ph)
-6 9 .0

1.49 [+124.0] (CH3)
-0 .0 7 [n.m.] (NH)
0.20 (M e3Si)
n.m.

0.79 [-63.8] (M e3Pb)
-0 .3 6 [< 10]
0.08 (M e3Si) 0.01 (CH3)
-6 6 .0

1.60 [+131.3] (CH3)
7.86 (d, 2H) (H3 /5 )
6.58 (t. 1H) (H4)
—

^ Measured in
at 25°C (5 in (Dg]toluene); the coupling constants 7(2ü7Pb,'H ) and J(207Pb,l3C) are given in square brackets [ ± 1 Hz],
[bl <529Si = 3.5; 27(2<)7Pb,29Si) = 71.0 H z .[c] 629Si = 9.8;27(207Pb,29Si) = 46.5 Hz; ’y(29S i,13C) = 58.9 Hz;17(29S i,13CMe) = 53.4 Hz. [dl Measured
as 'y (207Pb,l4N) = 265 ± 5 Hz from the 207Pb NMR spectrum.

Fig. 1. 52.33 MHz 2()7Pb{]H} NMR spectrum of tri {tert
-butyl)plumbyl-amine 1, dissolved in CfcDft, showing the
1:1:1 splitting due to '/ ( 207Pb,l4N) = 244.2 ± 1 Hz.
NMR spectroscopic results

‘H, 13 C, 14N, 15 N, 29Si and 207Pb NMR data are
listed in Table I together with data of two trimethylplumbyl-amines for comparison. All NMR data
support the suggested structures. In the case of the
1-pyrazolyl derivative 3, 'H and l3C NMR spectra
indicate fast exchange of the tri(terr-butyl)plumbyl
group between the two nitrogen sites. Since the
scalar 207Pb-l3 C(pyraZoie-3 .4 ,5 ) coupling is retained,
this is an intramolecular process, corresponding to
the situation in comparable tin compounds [6 ].
In the case of the amines 1 and 5 the 14N
quadrupolar relaxation rate is sufficiently slow in
order to show scalar 207Pb-14N coupling in the 207Pb
NMR spectra (Fig. 1).
In favorable cases the 'H(NH) NMR signal does
not overlap with other strong resonance signals, and

the magnitude of the coupling constants 1./( 15 N , 1 H)
and 27(207Pb,1 H) can then be determined by ID
HMQC techniques [7] (Fig. 2). The same technique
serves for 'H detected 2D 'H /I5N NMR spectra [8 ]
which also reveal the relative signs of 1 7(207Pb,15 N)
[> 0; reduced coupling constant '^( 207Pb,15 N) < 0;
'Ar(207Pb,15 N) = 4tr2 • 1 J(207Pb,15N) • (7 207Pb •
7 15N • h)"1] and 2y(207 Pb-N-'H) (< 0). The neg
ative sign of 1 A'(207Pb,l5 N) has already been firmly
established for all triorganoplumbyl amines 19, 10].
It is in line with findings for other one-bond 2()7 Pbelement coupling constants [ 1 ,9 , 1 1 ] that the three
tert -butyl groups attached to the lead atom cause in
creasingly negative contributions to '^ ( 207Pb,15 N)
(see the Me3Pb derivatives in Table I). The excep
tional [12] small magnitude of 1J( 1 £’N , 1 H) = 57.5 Hz
in 1 can also be traced to the polarity of the Pb-N
bond.
All coupling constants *./(207Pb,13 C) and
2i ( 207 Pb,13 C) for the fBu3Pb group in 1 -3 and 5 pos
sess a positive sign. It is interesting to note that the
concept of rehybridisation [13] cannot be applied
here. In spite of the more electronegative amide sub
stituents when compared with alkyl groups (fBu_3 PbMe: l7(207Pb,13C(fBu)) = +224.6 Hz [1]; rBu3 PbCH.Ph: '7(207Pb,l3 C(rBu)) = +164.2 Hz [1];
rBu3 Pb-CH2 SiMe3 ;1y(207Pb,13 C(rBu)) = +202.7 Hz
[1]), the magnitude of 1J(207 Pb,l3 C) is even some
what smaller in 1 (+206.2 Hz) or is in the same range
(2: +164.4 Hz, and 5: +206.3 Hz). Surprisingly, the
magnitude './(207Pb,13 C) = +120.4 Hz for 3 is still
smaller, although the group electronegativity of the
azolyl group should be greater than that of an amide
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Fig. 2. 500.13 MHz 'H NMR spec
trum (result of 64 transients) of the
NH 2 region of tri(teAt-butyl)plumbylamine 1, using the non-refocused ID
HMQC pulse sequence without l5N de
coupling [7], The 'H resonances of
the l4N-H isotopomer are completely
suppressed, and the coupling constants
XJ C N,'H ) = 57.5 Hz and V ( 207Pb-N1H) = 20.0 Hz can readily be measured
(20 Pb satellites are marked by aster
isks).

substituent. This indicates that a larger data set for
/Bu 3 Pb-substituted arenes and heteroarenes is re
quired, together with direct structural information
in order to interpret these data and to assess the
steric effects of the ?Bu3Pb group.
Similar to changes in the coupling constants
>/(207Pb,l 3 C), the apparently irregular changes in
the <5207Pb values are controlled by steric effects ex
erted by the bulky tert -butyl groups. The low 207 Pb
nuclear shielding in 1 (<5207Pb 115.9) is paralleled by
that in rBu3 Pb-CH3 (<5207Pb 101.1 [1]), and the in
crease in 207Pb nuclear shielding for 2 (<5207Pb 44.8)
is also evident in ?Bu3 Pb-CH2Ph (<S207Pb 7.9 [1]).
However, the 207Pb nuclear shielding in 5 (<$207Pb
87.1) and /Bu 3 Pb-CH2 SiMe3 (<5207Pb 124.5 [1]) do
not follow the same trend. Changes in the <5207Pb
values are found to be much more regular for com
parable pairs of Me3Pb derivatives [11]. The <$207Pb
value of 3 (<5207Pb 68.1) is rather different from that
of N-trimethylplumbyl-pyrrole (<$207Pb 204.0 [11]).
However, this should not be interpreted as an in
dication of an increase in the mean co-ordination
number of the lead atom, since the other NMR data
do not contradict co-ordination number 4. Again,
it must be concluded that the influence of the tertbutyl groups on the 207Pb nuclear shielding is dif
ficult to predict and direct structural information is
required.
The interpretation of the NMR spectroscopic re
sults presented here suffers from problems typically
associated with NMR parameters involving heavy
nuclei. Many effects, sometimes hardly noticeable
in the case of lighter nuclei, are much more pro
nounced for the 207Pb nucleus. A more detailed
discussion of the data needs to include relativistic
effects [14], in particular as far as the coupling con
stants are concerned. As mentioned before, struc
tural information on many organolead compounds

is still rare, and apparently irregular trends in both
magnitude of coupling constants and 207Pb chem
ical shifts indicate that this knowledge is urgently
required.
Experimental
All preparative work and handling of the samples was
carried out under argon atmosphere, using dry solvents.
The starting materials were either commercial products or
prepared following literature procedures. EI-MS spectra
were measured on a Finnigan MAT 8500 spectrometer
(70 eV). NMR spectra were recorded at 25°C using 5mm
tubes with samples dissolved in CöDö on Jeol FX 90 Q
(207Pb NMR), Bruker ARX 250 ('H , 13C, l4N, 15N, 207Pb)
and DRX 500 ('H , 15N) spectrometers. Chemical shifts
are given with respect to Me_tSi [6 'H (C 6D5H) = 7.15;
<5I3C (C 6D6) = 128.0; <529Si = 0 for S ( 29Si) = 19.867184
MHz], MeNO? [<5I4N = 0 for S ( 14N) = 7.226455 MHz,
<5I5N = 0 for E ( 15N) = 10.136767 MHz], and Me4Pb
[<S207Pb = 0 for = \ 207Pb) = 20.920597 MHz],
Tri(tert-butyl)plumbyl-amine (I)

Sodium amide (0.058 g; 1.49 mmol) was added in
one portion to a solution of tri(rm-butyl)plumbyl iodide
(0.746 g; 1.48 mmol) in 50 ml of tetrahydrofuran. After
stirring the reaction mixture for 16 h at room temperature,
the solvent was removed in vacuo. Pure 1 was left as
a yellow solid [0.31 g (53%), decomp. 99 °C.]. - IR
(hexane): i'(N-H) = 3352 cm-1 . - EI-MS (70 eV): m/e
379 'Bu 3Pb+ (100%), 283 'BuPbNH3+ (10%).
Tri(tert-butyl)plumbyl-phenyl-amine (2)

Aniline (0.022 g; 0.24 mmol) was added in one portion
to a solution of tri(terr-butyl)plumbyl-amine (1) (0.094 g;
0.24 mmol) in 0.8 ml of C öDö. The reaction mixture was
heated to 60°C for 15 h. A yellow solid was left after
removing all volatile material in vacuo.
I-Tri(tert-butyl)plumbyl-pyrazole (3)

Pyrazole (0.034 g; 0.5 mmol) was added in one portion
to a solution of tri(terf-butyl)plumbyl-amine (1) (0.197 g;
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0.50 mmol) in 25 ml of toluene. After stirring of the reac
tion mixture for 16 h the solvent was removed in vacuo.
The residue was taken up in hexane, and the clear solu
tion was decanted from insoluble material. The solvent
was again removed in vacuo, and compound 3 was left as
a yellow solid (> 80°C decomp.).
N-Lithiation o f tBujPb-NH 2 (\) and reaction with
MeiSiCl

A solution (0.07 ml) of /zBuLi in hexane (1.6 M) was
added to a solution of tri(teAt-butyl)plumbyl-amine (1)
(0.04 g; 0.1 mmol) in 0.8 ml of [DsJtoluene at -78°C. The
reaction mixture was allowed to warm to room temper
ature and cooled again to -78°C before Me.iSiCl (0.011
g; 0.1 mmol) was added in one portion. The 'H, 13C,
29Si and 207Pb NMR spectra were then measured at room
temperature (Table I) and showed the presence of tri(tertbutyl)plumbyl-trimethylsilyl-amine 5 as the major leadcontaining component, in addition to (Me^Si^NH and
several unidentified lead compounds in minor quantity.
Trimethylplumbyl-phenyl-amine

Aniline was added to a solution of 0.2 g of bis(trimethylplumbyl)-phenyl-amine in 0.6 ml of CaDö, and the
reaction was monitored by NMR until the 1H(NH) NMR
signal of aniline was just visible. Then the other NMR
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data (Table I) were measured. After all volatile mate
rial was removed in vacuo, the solid residue was iden
tified again as bis(trimethylplumbyl)-phenyl-amine (<5'H
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-308.4.'/(207Pb,l5N) = +294.2; <$I3C [7(207Pb,13C)] 8.8
[+278.0] (Me3Pb), 162.6 [39.2] Cipso, 124.1 [49.6] Conho,
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Trimethylplumbyl-tert-butyl(dimethyl)silyl-amine

fm-Butyl(dimethyl)silylamine (1.31 g, 10 mmol) was
dissolved in 50 ml of hexane and 6.25 ml of a solution
of nBuLi in hexane (1.6 M) was added within 10 min
at room temperature. After heating at reflux for 1 h, the
reaction mixture was cooled to -78°C and Me^PbBr (3.32
g, 10 mmol) was added in one portion. The mixture was
allowed to warm to room temperature and heated at reflux
for 3 h. Insoluble material was filtered off, and fractional
distillation afforded 2.22 g (58 %) of trimethylplumbylterf-butyl(dimethyl)silyl-amine as a colorless liquid (b.p.
51°C/0.7 Torr).
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