
DOI: 10.1002/zaac.202300100

Synthesis and Crystal Structures of Three Thioether
Functionalized Lithium Silylamides
Phil Liebing,[a] Philipp Schatz,[a] and Kurt Merzweiler*[a]

Dedicated to Prof. Wolfgang Weigand on the Occasion of his 65th birthday

A series of three lithium silylamides Li2Me2Si(NC6H4-2-SR)2 (R=

Me, Ph, tBu) were prepared from the reaction of the correspond-
ing silylamines Me2Si(NH-C6H4-2-SR)2 with n-butyl lithium. X-ray
single crystal structure analyses revealed the formation of
dimers [Li4{Me2Si(NC6H4-2-SR)2}2] with Si2N4Li4 hetero-adaman-
tane cores. Recrystallisation of [Li4{Me2Si(NC6H4-2-SMe)2}2] and
[Li4{Me2Si(NC6H4-2-SPh)2}2] from diethyl ether led to the forma-

tion of the adducts [Li4(Et2O)2{Me2Si(NC6H4-2-SMe)2}2] and
[Li4(Et2O){Me2Si(NC6H4-2-SPh)2}2]. In the case of the SMe deriva-
tive the addition of two diethyl ether molecules led to a
rearrangement of the Si2N4Li4 core to give a double decker
structure and in contrast the hetero adamantane structure is
retained in the diethyl ether adduct of the SPh derivative.

Introduction

Silylamides R2Si(NR')2
2� are versatile ligands that have been

used with great success in main group and transition metal
chemistry.[1] Moreover, the coordination properties of the
silyamide ligands can be tuned by the introduction of side arm
donor groups. This has been shown as early as 2004 by Passareli
et al. who used OR and NR2 functionalized silylamides for the
generation of catalytically active zirconium complexes.[2] In our
recent studies we are interested in the properties of thioether
functionalized silylamides R2Si(NC6H4-2-SR')2

2� (R=Me, Ph; R'=
Me, Ph, tBu). Previous work has shown that thioether function-
alized derivatives are suitable starting materials for the gen-
eration of coinage metal complexes like [M2{Me2Si(NC6H4-2-
SPh)2}(PMe3)2] (M=Cu,[3] Ag, Au[4]). Furthermore Ni(II) complexes
of the type [Ni{R2Si(NC6H4-2-SR')2}]

[5] and Mo(II) compounds of
the type [Mo2{R2Si(NC6H4-2-SR')2}2] were studied.[6] Usually, the
synthesis of these complexes is achieved by a metathesis
reaction between the appropriate metal halide, acetate or
acetylacetonate with the lithiated silylamine Li2R2Si(NC6H4-2-
SR')2. In most cases, the isolation of the extremely air and

moisture sensitive lithium silylamides is not required and
further reactions can be done from in situ generated products.
However, there are several x-ray structure determinations on
lithiated aminosilanes. The first dates back to the year 1986,
when Brauer et al. reported on Li2Me2Si(N

tBu)2.
[7] In the

following years Li2Me2Si(NMes)2 (1991),[8] Li2(THF)3Me2Si(N
tBu)2

(1998),[9] Li2Me2Si(NDipp)2 (2002),[10] Li2Me2Si(NCHMePh)2
(2005),[11] Li2Ph2Si(N

tBu)2 (2014)[12] and Li2Me2Si(N
iPr)2 (2020)[13]

were reported. Additionally, there are some rare crystal
structure determinations on silylamides bearing N donor
groups, like 8-quinolyl,[14] (di-isopropylamino)ethyl and (dimeth-
yllamino)ethyl.[15] In this report we would like to shed some
light on the properties of the thioether functionalized silya-
mides, particularly on their crystal structures.

Results and Discussion

The aminosilanes Me2Si(NH-C6H4-2-SMe)2 (1), Me2Si(NH-C6H4-2-
SPh)2 (2) and Me2Si(NH-C6H4-2-S

tBu)2 (3) were prepared accord-
ing to a previously reported procedure from Me2SiCl2 and the
lithium amides LiNH(C6H4-2-SMe), LiNH(C6H4-2-SPh) and
LiNH(C6H4-2-S

tBu).[4,16,5] Treatment of the aminosilanes 1–3 with
n-butyllithium in n-hexane as solvent led to the precipitation of
Li2Me2Si(NC6H4-2-SMe)2 (4), Li2Me2Si(NC6H4-2-SPh)2 (5) and
Li2Me2Si(NC6H4-2-S

tBu)2 (6) as colorless solids in nearly quantita-
tive yield (Scheme 1). Compounds 4–6 are soluble in toluene,
diethyl ether and THF and much less soluble in n-hexane. On
contact with air and moisture the silylamides are rapidly
decomposed.

The 29Si-NMR spectra of compounds 4–6 consist of singlet
signals with chemical shifts δ= � 20.4, � 21.9 and � 24.8 ppm,
respectively (Table 1). In comparison with the corresponding
aminosilanes Me2Si(NH-C6H4-2-SR)2 these signals are shifted by
10.4–13.5 pm to higher field. Contrary to this the 1H-NMR
signals of the Me2Si groups (0.37, 0.02, 0.01 ppm) display a
marginal downfield shift compared to the parent aminosilanes
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(0.27, � 0.05, � 1.6 ppm). The same holds for the SMe signal in
compound 4 (2.08 ppm) and the StBu signal in compound 6
(1.29 ppm) which display downfield shifts of 0.08–1.2 ppm.

Compounds 4–6 were recrystallized from toluene solutions
to give [Li4{Me2Si(NC6H4-2-SMe)2}2] ·0.5 toluene, [Li4{Me2Si(NC6H4-
2-SPh)2}2] ·4 toluene and Li4{Me2Si(NC6H4-2-S

tBu)2}2]. In order to
investigate the influence of coordinating solvents, compounds
4–6 were additionally crystallized from diethyl ether. Com-
pounds 4 and 5 afforded the solvates [Li4(Et2O)2{Me2Si(NC6H4-2-
SMe)2}2] (4a) and [Li4(Et2O){Me2Si(NC6H4-2-SPh)2}2] (5a). In the
case of compound 6, no diethyl ether solvate was formed.

Crystal structures

In order to gain more insight into the molecular structures of 4–
6, X-ray crystal structure determinations were carried out.
Details of the crystallographic data are summarized in table 2.
The molecular structures of the ether-free compounds 4–6 are
closely related. The structures are best described starting from a
nearly quadratic arrangement of four lithium atoms. This Li4
square is capped by two μ4-k-N,N,N',N' silylamide units at the
bottom and the top side. Both the silylamide units are mutually
rotated by 90° with respect to the Si� Si' axis. In an alternative

description, the Si2Li4N4 cores may be considered as hetero-
adamantane cages with the nitrogen atoms at bridgehead
positions (Figures 1–3).

Compound 4 crystallizes in the triclinic space group P�1 with
two formula units of the lithium silylamide and one disordered
toluene molecule per unit cell. The crystal structure consists of
well separated molecules without any unusual short intermo-
lecular contacts. The silylamide units exhibit no special crystallo-
graphic symmetry. However, the molecules are nearly C2

symmetric with respect to the Si1� Si2 axis. Neglecting the small
deviations of the Si(NC6H4-SMe)2 units from planarity, the
idealized molecular symmetry would be C2v. Within the Si2N4Li4
adamantane core the Li� N distances are 198.1(3)–201.9(3) pm
and the Si� N distances range from 173.3(1) to 174.0(1) pm. The
observed Li� N distances are quite typical for lithium silylamides
and similar values have been reported for related compounds.
Some representative examples are: Li2Me2Si(N

tBu)2 200.3–
212.7 pm,[7] Li2Me2Si(NDipp)2 (188.4–222.3 pm),[10] Li2Ph2Si(N

tBu)2
(205.4–215.8 pm).[12] Apart from the amide nitrogen atoms, the
coordination sphere of each lithium atom is completed by two
neighboring SMe groups with Li� S separations of 245.4(3)–
255.1(3) pm. These distances are in accordance with the
observations in other lithium thioether complexes. Generally,
Li� S distances can vary over a broad range. A search in the

Scheme 1. Synthesis of the lithium silylamide compounds 4–6.

Table 1. 29Si NMR shifts of compounds 4–6 and related aminosilanes 1–3.

compound δ 29Si /ppm compound δ 29Si /ppm

Li2Me2Si(NC6H4-2-SMe)2 (4) � 20.4 Me2Si(NH-C6H4-2-SMe)2 (1) � 10.0[4]

Li2Me2Si(NC6H4-2-SPh)2 (5) � 21.9 Me2Si(NH-C6H4-2-SPh)2 (2) � 10.2[16]

Li2Me2Si(NC6H4-2-S
tBu)2 (6) � 24.8 Me2Si(NH-C6H42-S

tBu)2 (3) � 11.3[5]
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Cambridge Structural Database (CSD) revealed 77 Li� S-
(thioether) distances in the range of 232.9–296.4 pm with a
median value of 255.2 pm (lower quantile: 249.8 pm, upper
quantile: 262.8 pm).[17]

Compound 5 crystallizes in the tetragonal space group I41/
a. The crystal structure contains discrete Li4{Me2Si(NC6H4-2-
SPh)2}2 molecules that exhibit crystallographically imposed
�4 symmetry. The asymmetric unit consists of one quarter of the
Li4{Me2Si(NC6H4-2-SPh)2}2 molecule that is situated around the
4a position (1/2, 1/4, 3/8) with the silicon atom at the 8e
position (0, 1/4, z+1/4). Additionally, the crystal structure
contains one disordered toluene molecule in the asymmetric
unit. The Li� N (200.3(2), 202.1(2) pm) and the Si� N distances
(173.9(1) pm) are directly comparable with those of the
prototype 4. The most important difference arises from the
markedly enlarged Li� S distances that are now 263.9(2) pm and
279.2(2) pm. This hints for a much weaker Li� S interaction as it
is to be expected for the less electron donating SPh groups.

Compound 6 also belongs to the tetragonal system and
crystallizes in the space group P�421c. The unit cell contains two
discrete molecules Li4{Me2Si(NC6H4-2-S

tBu)2}2. Like in the case of
compound 5 one quarter of the Li4{Me2Si(NC6H4-2-S

tBu)2}2
molecule is placed around a special position with �4 site
symmetry (2a at 1/2, 1/2, 1/2) and the silicon is at a 4c position
(1/2, 1/2, z) with C2 site symmetry. The Li� N (199.0(4) and
199.3(4) pm) and the Si� N distances (173.7(2) pm) fit well to the
observations in compounds 4 and 5. However, unlike the
previously mentioned compounds, the lithium atoms are

tricoordinated and only one thioether group is bound to the
LiN2 unit. It may be assumed, that the decrease in coordination
number is mostly due to the bulkiness of the t-Bu groups. The
sum of the N� Li� N (128.1(2)°) and N� Li� S angles (87.3(1)°,
119.3(2)°) is 334.7° and indicates pyramidal coordination.

Crystallization of 4 from diethyl ether afforded the adduct
[Li4(Et2O)2{Me2Si(NC6H4-2-SMe)2}2] (4a). Compound 4a crystalli-
zes in the triclinic space group P�1: The crystal structure consists
of discrete molecules that exhibit no unusual short contacts.
Unlike compounds 4–6 the Si2Li4N4 core displays a structure
that is best described as double decker consisting of two SiN2Li
four-membered rings which are connected by two lithium
atoms (Figure 4). The double decker cage is situated around a
crystallographic center of inversion and thus possesses �1
symmetry. There are now two different coordination modes for
the lithium atoms: Li1 is connected to two amide N atoms (N1
and N2) and additionally it bears one diethyl ether molecule.
The coordination sphere of Li2 consists of the nitrogen atoms
N2 and N1i along with the thioether sulfur atoms S2 and S1i.

Crystallization of compound 5 from diethyl ether resulted in
the formation of the complex [Li4(Et2O){Me2Si(NC6H4-2-SPh)2}2]
(5a). 5a crystallizes in the monoclinic space group P21/n with
one formula unit in the asymmetric unit. The crystal structure
exhibits discrete molecules [Li4(Et2O){Me2Si(NC6H4-2-SPh)2}2]
without any unusual short intermolecular contacts (Figure 5).
The molecular structure is closely related to that of the starting
compound 5. The main difference results from the coordination

Table 2. Crystallographic data and details of the crystal structure refinement for compounds 4, 6, 4a and 5a.

Compound 4 5 6 4a 5a

Empirical formula C32H39Li4N4S4Si2·0.5 C7H8 C52H48Li4N4S4Si2 4 C7H8 C44H64Li4N4S4Si2 C40H60Li4N4O2S4Si2 C56H58Li4N4OS4Si2
Formula weight 738.42 941.12 861.17 841.10 1015.24
Temperature/K 170(2) 170(2) 170(2) 213(2) 200(2)
Wavelength/pm 71.073 71.073 71.073 71.073 71.073
Crystal system triclinic tetragonal tetragonal triclinic monoclinic
Space group P�1 I41/a P�421c P�1 P21/n

Unit cell dimensions/pm/° a=1266.84(7)
b=1352.56(7)
c=1352.32(8)
α=74.247(4)
β=73.198(5)
γ=61.867(4)

1559.76(2)
1559.76(2)
2903.44(5)
90
90
90

1435.53(3)
1435.53(3)
1159.40(2)
90
90
90

955.44(4)
1128.17(5)
1284.63(6)
112.286(3)
109.440(4)
93.252(4)

1243.71(6)
2594.2(1)
1937.47(9)
90
105.868(4)
90

Volume/pm3 1930.9(2)×106 7063.6(2)×106 2389.2(1)×106 1181.4(1)×106 6012.8(5)×106

Z 2 4 2 1 4
Calculated density/g · cm� 3 1.270 1.232 1.197 1.182 1.122
Absorption coefficient/mm� 1 0.339 0.22 0.283 0.288 0.236
Crystal size/mm3 0.45×0.30×0.30 0.5×0.30×0.25 0.35×0.35×0.30 0.46×0.40×0.28 0.40×0.28×0.28
Θ range for data collection/° 2.533–29.165 2.319–29.249 2.838–29.257 1.855–24.999 3.908 to 24.998
Reflections collected/unique 23064, 10369 33228/4755 22130, 3219 9364, 4145 26636, 10531
R(int) 0.0405 0.0490 0.0409 0.0592 0.0388
Refinement method Full-matrix least-squares on F2

Data/restraints/parameters 10369/4/463 4755/0/161 3219/0/136 4145/0/259 10531/0/645
Goodness-of-fit on F2 1.146 1.032 1.045 1.046 1.032
R1 (I>2σ(I)) 0.0384 0.0360 0.0289 0.0480 0.0403
wR2 (all data) 0.1069 0.1057 0.0789 0.1384 0.1009
Diffractometer Stoe IPDS 2 Stoe IPDS 2T Stoe IPDS 2 Stoe IPDS 2 STOE IPDS 2T
CCDC 2260935 2260936 2260937 2260938 2260939
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of one diethyl ether molecule to the lithium atom Li1. Unlike
compound 4a the Si2N4Li4 adamantane skeleton is retained.

A comparison of the structural parameters of compounds 4,
4a, 5 and 5a reveals that the influence of the diethyl ether
coordination is rather complex. In the case of compound 4a the
most striking effect concerns the strong increase of the Li� S
distances for diethyl ether coordinated lithium atom Li1. The
Li1� S1 (314 pm) and Li1� S2 (320 pm) separations are around
67 pm larger than the average Li� S distances in compound 4.
This clearly indicates that the weakly coordinating thioether
groups are easily displaced from the lithium coordination
sphere by the stronger diethyl ether donor. This can be
rationalized by Pearson's hard and soft acid and base (HSAB)
concept.[18] For the lithium atom Li2 that bears no diethyl ether
ligand, the Li� S separations (254.8(4) and 257.0(4)) are only
marginally enlarged as compared with the average Li� S
distance (250.4 pm) in compound 4. In the case of compound
5a the coordination of one diethyl ether molecule at the
lithium atom Li1 has comparable consequences like in com-
pound 4a. In particular, the Li1� S1 (312 pm) and Li1� S2
(306 pm) distances are increased by around 38 pm with respect
to the average Li� S separation in compound 5. On the other
hand, the Li2-S1 and Li4-S4 interactions are markedly strength-
ened as indicated by Li� S separations of 249.0(4) and
245.2(4) pm that are around 25 pm shorter than the average

Li� S distances in compound 5. A similar shortening is also
observed for the Li3� S2 (252.6(4) pm) and Li4� S2 (249.2(4) pm)

Figure 1. Molecular structure of compound 4 in the solid state.
Thermal ellipsoids are shown at the 50% probability level, H atoms
are omitted for clarity. Selected bond lengths (pm) and angles (°):
Li(1)� N(1) 201.9(3), Li(1)� N(4) 200.9(3), Li(2)� N(1) 200.4(3), Li(2)� N(3)
201.9(3), Li(3)� N(2) 198.1(3), Li(3)� N(3) 198.7(3), Li(4)� N(2) 199.3(3),
Li(4)� N(4) 201.9(3), Li(1)� S(1) 248.8(3), Li(1)� S(4) 252.5(3), Li(2)� S(1)
249.6(3), Li(2)� S(3) 246.1(3), Li(3)� S(2) 251.6(3), Li(3)� S(3) 255.1(3),
Li(4)� S(2) 254.1(3), Li(4)� S(4) 245.4(3), Si(1)� N(1) 173.9(1), Si(1)� N(2)
173.3(1), Si(2)� N(3) 173.9(1), Si(2)� N(4) 174.0(1), N(1)� Si(1)� N(2)
107.3(1), N(2)� Si(2)� N(3) 106.2(1), Li(1)� N(1)� Li(2) 84.4(1), Li(3)� N-
(2)� Li(4) 86.1(1), Li(2)� N(3)� Li(3) 83.9(1), Li(1)� N(4)� Li(4) 86.2(1),
N(1)� Li(1)� N(4) 122.8(2), N(1)� Li(2)� N(3) 124.2(2), N(2)� Li(3)� N(3)
127.5(2), N(2)� Li(4)� N(4) 123.3(2).

Figure 2. Molecular structure of compound 5 in the solid state.
Thermal ellipsoids are shown at the 50% probability level, H atoms
are omitted for clarity. Selected bond lengths (pm) and angles (°):
Li� N 200.3(2), Li-Nii 202.1(2), Li� S 263.9(2), Li-Sii 279.2(2), Si� N
173.9(1), Si-Niii 173.9(1), N� Li-Nii 127.3(1), N� Li-S 81.1(1), N� Li-Sii

108.1(1), S� Li-Sii 149.4(1), Li� S-Liii 57.8(1), N� Si-Niii 104.9(1), Li� N-Lii

81.6(1), Si-N� Li 121.0(1), Si� N-Lii 110.2(1), C(2)� N� Si 120.4(1),
C(2)� N� Li 104.9(1), C(2)� N� Lii 112.1(1). Symmetry operators: i: � y
+3/4, x� 1/4, � z+3/4; ii: y+1/4, � x+3/4, � z+3/4, iii: � x+1, � y
+1/2, z.

Figure 3. Molecular structure of compound 6 in the solid state.
Thermal ellipsoids are shown at the 50% probability level, H atoms
are omitted for clarity. Selected bond lengths (pm) and angles (°):
Li� N 199.3(4), Li� Niii 199.0(4), Li� S 245.4(3), Si� N 173.7(2), Si� Ni

173.7(2), N� Li-Niii 128.1(2), N� Li-S 87.3(1), Niii-Li� S 119.3(2), Li� N-Liii

81.5(1), Si-N� Li 117.1(1), Si� N-Liii 114.9(1), C(7)� N� Si 121.5 (1),
C(7)� N� Liii 102.8(2). Symmetry operators: i: � x+1, � y+1, z, ii: y,
� x+1, � z+1, iii: � y+1, x, � z+1.
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distances while the Li2� S3 (271.0(4) pm) and Li3� S3
(262.9(4) pm) distances remain nearly unchanged.

In order to get some insight into the relative stability of the
double decker structure 4a vs. hypothetical adamantane
structures, DFT calculations for 4a and two adamantane type
isomers (4b and 4c) were carried out.

Figure 6 displays the DFT optimized structures of compound
4a and the hypothetical 4b and 4c hetero-adamantane
structures at the B3LYP/def2tzvp level of theory. All three
structures are local minima as shown by the absence of
imaginary vibrational frequencies. The geometrical parameters
of the calculated structure of 4a are in good agreement with
the data from X-ray diffraction. The Li� N distances are slightly
overestimated with 203.5–204.1 pm in the four-membered
SiN2Li rings and 205.8–206.4 pm for the bridging Li atoms. The
same holds for the Li� O distance (196.8 pm) and the Li� S
distances (258.4–259.5 pm). The calculated electronic energy for
the 4a isomer (� 4132.251407 Hartree) is about 28.3 kJ/mol
lower than for the 4b isomer (� 4132.240621 Hartree) and
54.7 kJ/mol for the 4c variant (� 4132.2306 Hartree). This clearly
hints for the thermodynamically preferred formation of the
double decker structure 4a.

Conclusions

Three lithium silylamides of the type Li2Me2Si(NC6H4-2-SR)2 with
R=Me, Ph, tBu were synthesized from the corresponding
aminosilanes Me2Si(NH-C6H4-2-SR)2 and n-butyl lithium in n-
hexane. In the solid state, the lithium silylamides exist as dimers

Li4{Me2Si(NC6H4-2-SR)2}2 with Li4Si2N4 hetero-adamantane cores
as characteristic structural motif. Moreover, each of the
structures displays an individual pattern for the intramolecular
coordination of the SR groups depending on the thioether
donor properties and steric requirements. On treatment with
diethyl ether, compounds 4–6 behave differently. The formation
of the bis diethyl ether adduct 4a is accompanied by a
structural rearrangement leading to a double decker structure
while in the adduct 5a the Li4Si2S4 hetero-adamantane core is
retained. Obviously, the reaction of compound 6 with diethyl
ether is prevented by steric reasons. In future investigations, the
work will be extended towards sodium and potassium deriva-
tives of the thioether functionalized silylamines.

Experimental

General

All operations were performed under an argon atmosphere using
standard Schlenk techniques. Diethyl ether, THF and toluene were
distilled from sodium/benzophenone, n-pentane and n-hexane
from lithium alanate. THF-D8 was distilled from a sodium/potassium
alloy under argon. 1H-, 13C-, and 29Si-NMR spectra were recorded on
a VARIAN Inova 500 (500 MHz) spectrometer. The IR spectra were

Figure 4. Molecular structure of compound 4a in the solid state.
Thermal ellipsoids are shown at the 50% probability level, H atoms
are omitted for clarity. Selected bond lengths (pm) and angles (°):
Li(1)� N(1) 203.0(4), Li(1)� N(2) 202.7(4), Li(1)� O 190.7(4), Li(2)� N(2)
202.4(4), Li(2)� N(1)I 203.7(4), Li(2)� S(1)I 254.8(4), Li(2)� S(2) 257.0(4),
Si� N(1) 172.3(2), Si� N(2) 172.(2), N(1)� Li(1)� N(2) 80.0(2), O� Li(1)� N-
(1) 129.1(2), O� Li(1)� N(2) 125.9(2), N(2)� Li(2)� N(1)i 152.8(2), N(2)� Li-
(2)� S(1)i 114.6(2), N(2)� Li(2)� S(2) 76.4(1), N(1)i-Li(2)� S(1)i 75.7(1),
S(1)i-Li(2)� S(2)127.7(2), N(1)i -Li(2)� S(2) 118.6(2), N(2)� Si� N(1)
98.4(1). Symmetry operator: i: � x, � y, -z+1.

Figure 5. Molecular structure of compound 5a in the solid state.
Thermal ellipsoids are shown at the 50% probability level, H atoms
are omitted for clarity. Selected bond lengths (pm) and angles (°)
Li(1)� N(1) 204.1(4), Li(1)� N(4) 205.5(4), Li(2)� N(1) 197.9(4), Li(2)� N(3)
199.7(4), Li(3)� N(3) 200.9(4), Li(3)� N(2) 202.1(4), Li(4)� N(2) 203.3(4),
Li(4)� N(4) 198.7(4), Li(1)� O 190.6(4), Li(2)� S(1) 249.0(4), Li(2)� S(3)
271.0(4), Li(3)� S(2) 252.6(4), Li(3)� S(3) 262.9(4), Li(4)� S(2) 249.2(4),
Li(4)� S(4) 245.2(4), Si(1)� N(1) 173.6(2), Si(1)� N(2) 173.7(2), Si(2)� N(4)
173.1(2), Si(2)� N(3) 173.6(2), N(1)� Li(1)� N(4) 120.50(19), O� Li(1)� N-
(1) 118.4(2), O� Li(1)� N(4) 120.9(2), N(1)� Li(2)� N(3) 130.6(2), N(1)� Li-
(2)� S(1) 85.3(1), N(3)� Li(2)� S(1) 116.5(2), N(1)� Li(2)� S(3) 118.8(2),
N(3)� Li(2)� S(3) 79.3(1), S(1)� Li(2)� S(3) 133.3(2), N(3)� Li(3)� N(2)
124.4(2), N(3)� Li(3)� S(2) 113.1(2), N(2)� Li(3)� S(2) 76.2(1), N(3)� Li-
(3)� S(3) 81.2(1), N(2)� Li(3)� S(3) 111.7(2), S(2)� Li(3)� S(3) 156.9(2),
N(4)� Li(4)� N(2) 129.5(2), N(4)� Li(4)� S(4) 86.3(1), N(2)� Li(4)� S(4)
122.1(2), N(4)� Li(4)� S(2) 113.4(2), N(2)� Li(4)� S(2) 76.8(1), S(4)� Li-
(4)� S(2) 135.3(2), N(1)� Si(1)� N(2) 105.9(1), N(3)� Si(2)� N(4) 106.1(1).
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measured with a BRUKER Tensor 27 spectrometer equipped with a
diamond ATR unit. Due to the enhanced air and moisture sensitivity
of compounds 4–6, elemental analyses were not suitable. The
analytical characterization was done by acidimetric titration after
hydrolysis of the silylamides.

The aminosilanes Me2Si(NH-C6H4-2-SMe)2,
[4] Me2Si(NH-C6H4-2-

SPh)2
[16] and Me2Si(NH-C6H4-2-S

tBu)2
[5] were prepared according to

previously published procedures.

Preparation of the lithium silylamides

In a typical experiment a solution or suspension of 5 mmol of the
aminosilane Me2Si(NH-C6H4 -2-SR)2 (R=Me, Ph) in 30 ml of n-hexane
was treated with 6.3 ml of a 1.6 m solution of n-butyl lithium
(10 mmol) in n-hexane at � 80 °C. In the case of Me2Si(NH-C6H4-2-
StBu)2 1.7 mmol of the aminosilane and 3.4 mmol of n-BuLi were
used. After warming up to room temperature the reaction mixture
was refluxed for one hour and afterwards cooled down to room
temperature. The colorless precipitates of the lithium silylamides
were filtered off, washed with few ml of n-pentane and then dried
in vacuum. Li2Me2Si(NC6H4-2-SMe)2 and Li2Me2Si(NC6H4-2-SPh)2 were
obtained as analytically pure samples. For the crystallization of the
diethyl ether adducts the lithiation of Me2Si(NH-C6H4-2-SR)2 (R=Me,
Ph) was carried out in diethyl ether and afterwards the solutions
were layered with n-hexane to precipitate 4a and 5a. Li2Me2Si-
(NC6H4-2-S

tBu)2 as precipitated from the n-hexane reaction solution
contained small amounts of n-hexane. Solvent-free samples of 6
were obtained by recrystallization from toluene or diethyl ether.

Li2Me2Si(NC6H4-2-SMe)2 (4)

Yield: 1.49 g (86%), C16H20Li2N2S2Si (346.44 g/mol), Analysis Li found
3.72% (calc. 4.00%)

IR: 3064(w), 3047(w), 2990(w), 2945(w), 2919(w), 1572(s), 1547(w),
1478(m), 1452(s), 1434(s), 1398(w), 1375(w), 1291(m), 1257(s),
1227(s), 1161(w), 1131(m), 1058(m), 1039(m), 956(w), 904(s), 895(s),
837(w), 811(s), 758/s), 721(m), 682(m), 599(s), 557(w), 479(s), 445(m),
411(m), 397(w), 362(m), 329(w), 257(s).
1H NMR (THF-D8): δ 0.37 (s br, 6H; SiCH3), 2.08 (s br, 6H; SCH3), 5.98-
6.89 (m, phenylene).
13C NMR (THF-D8): δ 3.2 (SiCH3), 19.5 (SCH3), 110.4, 120.7 (CS), 121.6,
127.7, 132.4, 163.2 (CN).
29Si NMR (THF-D8): δ � 20.4 (s).

Li2Me2Si(NC6H4-2-SPh)2 (5)

Yield: 2.19 g (93%), C26H24Li2N2S2Si (470.58 g/mol), Analysis Li found
2.82% (calc. 2.95%)

IR: 3084(w), 3069(w), 3057(w), 3046(w), 2954(w), 1577(s), 1539(w),
1476(s), 1450(s), 1425(s), 1375(m), 1286(s), 1261(m), 1236(s),
1180(w), 1163(m), 1128(m), 1070(w), 1051(m), 1030(m), 997(w),
913(s), 838(m), 806(s), 753(s), 731(s), 689(s), 665(m), 595(s), 555(w),
502(s), 482(s), 470(s), 429(s), 385(m), 342(m), 314(w), 287(s), 260(m).
1H-NMR (THF-D8) (5a) : δ 0.02 (s, 6H; SiCH3),7.20–5.81 (m, phenyl
and phenylene H).
13C NMR (THF-D8): δ 1.4 (SiCH3), 109.0, 115.2 (C-S(phenylene)), 122.9,
124.6, 127.2, 128.9, 130.6, 137.6, 141.8 (C-S(Ph)), 166.5 (CN).
29Si NMR (THF� D8): δ � 21.9

Li2Me2Si(NC6H4-2-S
tBu)2 (6)

Yield: 0.69 g, 0.35 g after recrystallization from diethyl ether (48%),
Analysis Li found 3.25% (calc. 3.22%).

Figure 6. Graphical representation of the DFT optimized structures of 4a and the hypothetical isomers 4b and 4c. The numbers denote the
relative energies in kJ/mol.

Journal of Inorganic and General Chemistry

Zeitschrift für anorganische und allgemeine Chemie

RESEARCH ARTICLE

Z. Anorg. Allg. Chem. 2023, 649, e202300100 (6 of 7) © 2023 The Authors. Zeitschrift für anorganische und allgemeine Chemie published by Wiley-VCH GmbH

Wiley VCH Dienstag, 26.09.2023

2319 / 311997 [S. 74/75] 1

 15213749, 2023, 19, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/zaac.202300100 by Fak-M

artin L
uther U

niversitats, W
iley O

nline L
ibrary on [23/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



IR 2954(w), 2925(w), 2897(w), 2861(w), 1573(m),1477(m),
1447(s),1422(m), 1363(w), 1302(w), 1276(m), 1256(m), 1228(s),
1157(m), 1125(w), 1052(w), 1034(w), 908(s), 813(m), 799(m), 753(s),
731(m), 685(w), 662(w), 601(m), 568(m), 495(m), 440(m), 406(w),
359(w), 327(w), 312(w), 279(m), 237(s).
1H-NMR (THF-D8): δ 0.01 (SiCH3), 1.29 (C(CH3)3), 5.74–7.05 (m,
phenylene).
13C NMR (THF-D8): δ 3.0 (SiCH3), 32.2 (C(CH3)3), 48.3 (C(CH3)3), 108.4,
117.4 (CS), 123.9, 130.7, 140.3, 168.1 (CN).
29Si NMR (THF-D8): δ � 24.8.

Crystal structure refinements

The structures were solved with SHELXT[19] and refined against F2

with SHELXL[20] using OLEX2 as graphical interface.[21] All hydrogen
atoms have been placed at calculated positions riding on their
parent atoms with displacement parameters Uiso(H)=1.5 Ueq(C) for
methyl groups and Uiso(H)=1.2 Ueq(C) for the remaining H atoms.
Compounds 5 and 4a were refined with the SQUEEZE routine due
to heavily distorted solvate molecules.[22] Graphical representations
of the crystal structures were created with the Diamond program.[23]

DFT calculations

DFT calculations were carried out with the Gaussian16 (Rev. C.01)
program[24] employing the B3LYP hybrid functional[25] with the
def2tzvp[26] basis set. The optimized minima for 4a–4c were
confirmed by the absence of imaginary vibrational frequencies.
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