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The novel lithium complexes [Li{N(SiMe3)C(R2)C(R1)(C5H4N-2)}]2 (R1 ) H, R2 ) But (1b);
R1 ) SiMe3, R2 ) Ph (1c)) were prepared from the insertion of R2CN into [Li{C(SiMe3)(R1)-
(C5H4N-2)}]2. Similarly, Li{N(SiMe3)C(Ph)C(R)(C9H6N-2)} (R ) H or SiMe3) was prepared
from PhCN and Li{C(SiMe3)(R)(C9H6N-2)}. X-ray data are provided for 1b, 1c, and [Li-
{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}(Et2O)(PhCN)] (1c′). Compounds 1b and 1c are dimers
in the solid state, whereas 1c′ is monomeric.

Introduction

The continuing development of new spectator ligands
in early transition metal chemistry, especially in group
4 metal chemistry, is stimulated by the search for new
catalysts for R-olefin polymerization.1 As a result, a
range of new ligands has become available. Examples
include polydentate Schiff bases,2 benzamidinates,3
multidentate amides,4 macrocyclic nitrogen ligands,5
porphyrins, porphyrinogens,6 and biphenoxy7 ligands.
However, relatively few of their derived metal complexes
have had catalytic activities that can match those of the
cyclopentadienyl-based systems.
Following the successful introduction of bulky N,N′-

bis(trimethylsilyl)-â-diketiminate ligands on zirconium8

and the observation that some of the [Zr{N,N′-bis-
(trimethylsilyl)-â-diketiminato}Cl3] complexes show high
activity in catalytic R-olefin polymerization when com-

bined with methylaluminoxane (MAO) as a cocatalyst,9
we decided to design a novel â-diketiminate-based
ligand which posseses a nitrogen heterocycle as part of
the ligand backbone (Figure 1). These monoanionic
N,N′-bidentate ligands are less bulky than their parent
N,N′-bis(trimethylsilyl)-â-diketiminates and are ex-
pected to have both good σ- and π-donating properties.
Apart from being a variation on the â-diketiminate
theme, we anticipated that because of the less sterically
demanding nature of the ligands, formation of such bis-
(ligand)zirconium dichloride derivatives might place the
zirconium center into a chiral coordination environment
with the chloride ligands in a cis position.
We recently briefly communicated results on some

lithium and zirconium complexes of these pyridyl- and
related quinolyl-1-azaallyl ligands,10 and it was found
that the bis(ligand)zirconium dichlorides with cis-
positioned chloride ligands were indeed chiral, having
either C1 or C2 symmetry. Here, we provide full details
on the synthesis and characterization of the lithium
complexes having new N,N’-chelating monoanionic
ligands.
Several other N,N’-bidentate monoanionic [LL]-

ligands are known, including the 1-azaallyls,11 the
â-diketiminates (cf. the lithium compound I8), the dipyr-
rolylmethanides, such as [{2-NC4(X2-3,4)(CO2Et-5)}2CH]-
structurally characterized as the Ca2+ and Cu2+ com-
plexes12), the dipyridylmethanides (X-ray data are
available on the lithium compounds II and III),13 the
amidinates [{N(R)}2CR′]-, including the structurally
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Figure 1. The newly developed 2-pyridyl-azaallyl ligand.
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characterized compound IV,14 and the N-alkyl-2-alkyl-
aminotroponimates [N(R)C(CH)5CNR]- [cf. Sn(LL)2, R
) Me);15 for further examples of structurally character-
ized Li(LL) complexes, see ref 16.

Results and Discussion

Pyridyl substituted 1-azaallyls [Li{N(SiMe3)C(R)C-
(H)(C5H4N-2)}]2 (R ) Ph, 1a, or But, 1b) were prepared
under mild conditions from [Li{C(SiMe3)(H)(C5H4N-
2)(Et2O)}]2,17 and PhCN or ButCN, respectively (eq 1).

Diethyl ether or toluene was used as the solvent.
Similarly [Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}]2 (1c)
was derived from [Li{C(SiMe3)2(C5H4N-2)}]217 and PhCN.
Such a reaction involves a 1,2-insertion of the nitrile
into the Li-C bond as well as a 1,3-trimethylsilyl shift.
This method is related to that previously employed in

the synthesis of other 1-azaallyl complexes,18 e.g., [Li-
{N(SiMe3)C(But)CHSiMe3}]211 from LiCH(SiMe3)2 and
ButCN. Other examples of nitrile insertion into metal-
carbon bonds yielding a M(LL) complex ([LL]- being a
monoanionic N,N′-bidentate ligand) include (i) 1/2[{Cr(η5-
C5Me5)(µ-Cl)Me}2] + MeCN f [Cr(η5-C5Me5)(Cl){N(H)C-
(Me)C(H)C(Me)NH}],19 (ii) [Sc(η5-C5Me5)2Me] + 2ArCN
f [Sc(η5-C5Me5)2{N(H)C(Ar)C(H)C(Ar)NH}] (Ar)C6H4-
Me-4),20 and (iii) [Yb{CH(SiMe3)2}2(OEt2)2] + 4PhCN f
[Yb{N(SiMe3)C(Ph)C(H)C(Ph)NSiMe3}2].21

Compounds 1a-c were intensely yellow compounds,
which were soluble in Et2O, THF, or aromatic solvents
but had fairly low solubility in an alkane. They were
characterized by NMR spectroscopy, mass spectrometry,
and elemental analysis. Mass spectra (electron ioniza-
tion, EI) invariably showed signals due to the hydrolysis
products HN(SiMe3)C(R1)C(R2)(C5H4N-2)} (R1 ) Ph and
R2 ) H or SiMe3; R1 ) But and R2 ) H). The 1H NMR
spectroscopic data (Table 1) were straightforward, show-
ing typical resonances for SiMe3, pyridyl, and phenyl
or But groups. Likewise, the 13C NMR spectra (Table
2) were in agreement with the proposed structures;
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Table 1. 1H NMR Data
compound aryl protons CH SiMe3 others

1aa,c 8.05 (m, 1H, 6-py), 7.90 (d, J ) 7.4 Hz, 2H, o-Ph), 7.29 (t, J ) 7.4 Hz,
2H, m-Ph), 7.20 (d, J ) 7.2 Hz, 1H, 4-py), 6.99 (t, J ) 7.8 Hz,
1H, p-Ph), 6.73 (d, J ) 7.9 Hz, 1H, 3-py), 6.41 (m, 1H, 5-py)

6.24 -0.02

1bb,c 8.06-8.04 (m, 1H, 6-py), 7.03-6.96 (m, 1H, 4-py), 6.70-6.66 (m, 1H,
3-py), 6.43-6.38 (m, 1H, 5-py)

6.12 0.12 1.46 (s, 9H, But)

1cb,d 8.13 (ddd, J ) 5.2, 2.0, 0.9 Hz, 1H, 6-py), 7.38 (ddd, J ) 8.3,
7.1, 2.0 Hz, 1H, 4-py), 7.33-7.29 (m, 2H, o-Ph),
7.18-7.15 (m, 3H, m-Ph, p-Ph), 7.11 (dt, J ) 8.3, 1.0 Hz, 1H, 3-py),
6.68 (ddd, J ) 7.1, 5.2, 1.2 Hz, 1H, 5-py)

-0.36, -0.41

1c′b,c 8.12-8.15 (m, 1H, 6-py), 7.69-7.66 (m, 2H, 4-py), 7.28-7.22 (m, 4H,
o-Ph), 6.96-6.93 (dd, 3H, Ph), 6.81-6.76 (m, 1H, 3-py),
6.64-6.59 (d, 2H, Ph), 6.59 (m, 1H, 5-py)

0.02, -0.03 3.25 (q, 4H, OCH2),
1.10 (t, 6H, Me)

2aa,c 7.92 (dd, J ) 7.9, 1.7 Hz, 2H, 9-qui), 7.60 (d, J ) 8.1 Hz,
1H, o-Ph), 7.39 (d, J ) 8.8 Hz, 1H, o-Ph), 7.30-7.19 (m, 5H,
m-Ph, p-Ph, qui), 7.04 (t, J ) 7.7 Hz, 1H, qui), 6.87 (d, J ) 8.7 Hz, 1H, qui)

6.33 -0.10

2bb,d 7.80 (t, J ) 9.0 Hz, 2H, 9-qui), 7.60 (dd, J ) 7.9 Hz, J ) 1.2 Hz,
1H, o-Ph), 7.45 (m, 1H, o-Ph), 7.34 (m, 3H), 7.20 (m, 4H)

-0.32, -0.38

a 360 MHz. b 250 MHz. c In benzene-d6. d In THF-d8.
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NCPh and NCBut signals were observed at δ ) 165.3
(1a), 176.1 (1b), and 174.2 (1c) and the dCH or
dCSiMe3 resonances at δ ) 107.1 (1a), 106.2 (1b), and
99.0 (1c). In each case, only one set of ligand resonances
was observed, indicative of either a monomeric complex
or a multinuclear structure with the ligands in sym-
metrically equivalent positions. X-ray analysis showed
these complexes to be dimeric in the solid state (vide
infra).
The preparation of these complexes in diethyl ether

can be hindered by the formation of minor amounts of
monomeric nitrile adducts, which are more soluble than
dimeric 1. Especially when an excess of nitrile was
used, purification of 1 was severely hampered by the
presence of significant amounts of these species. When
a 4:1 stoichiometry of PhCN and [Li{C(SiMe3)2(C5H4N-
2)}]2 was used, [Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}-
(Et2O)(PhCN)] (1c′) could be isolated in high yield and
was characterized by NMR spectroscopy and X-ray
analysis (Scheme 1, vide infra). The 1H NMR data were
very similar to those of dinuclear 1c (Table 1).
The molecular structures of 1b, 1c, and 1c′ were

determined by single-crystal X-ray crystallography.
Compounds 1b and 1c are centrosymmetric dimers in
the solid state (Figures 2 and 3) with central Li2N2
rhombi and bridging NSiMe3 groups, the Li atoms being
three coordinate. These features are similar to those
of the molecular structure of [Li{N(SiMe3)C(Ph)C(H)C-
(Ph)N(SiMe3)}]2.8 The molecular structure of the mono-
nuclear complex 1c′ is shown in Figure 4. The inner
coordination sphere of the four-coordinate lithium atom
is comprised of the two nitrogen atoms of the [N(SiMe3)C-
(Ph)C(SiMe3)C5H4N-2]- ligand, a benzonitrile nitrogen
atom, and the oxygen atom of Et2O. Selected bond
distances for the three compounds are listed in Tables
3-5.

A comparison of some relevant bond distances and
angles for 1b, 1c, 1c′, I,8 II,13 III,13 and IV14 is presented
in Table 6. The bonding within the NCCCN ligand
backbone is in each case highly localized with R1CdC
double bonds (R ) Ph or But), leaving the aromaticity
of the pyridyl ring largely unaffected. This is in contrast
to [Li{N(SiMe3)C(Ph)C(H)C(Ph)N(SiMe3)}]2, which dis-
played, at least to some extent, delocalization in the
ligand backbone.8 The Li-N distances of the bridging
NSiMe3 groups (Li1-N2) are almost identical and the
Li-pyridyl bonds (1.968(6) (1b), 1.981(7) (1c), and
1.983(6) Å (1c′)) are considered to be unexceptional
dative interactions and may be compared, for example,
with the Li-pyridine distance in the three-coordinate
lithium compound [Li{2-C(SiMe3)2C5H4N}{CH(SiMe3)2-
C5H4N-2}] of 2.01(1) Å.17 The LiNCCCN metallacycles

Table 2. 13C NMR Data (62.9 MHz)

compound aryl carbons
CH or
CSiMe3

NCPh or
NCBut CMe3 SiMe3

1aa 160.5, 148.5, 147.2, 137.3, 129.2, 128.2, 127.9, 124.1, 117.6 107.1 165.3 2.5
1bb 161.2, 146.7, 137.2, 123.8, 117.7 106.2 176.1 40.4, 30.9 3.4
1cc 167.0, 151.5, 146.4, 135.0, 130.8, 127.6, 127.2, 125.8, 115.7 99.0 174.2 3.8
2ab 160.6, 147.7, 147.6, 136.2, 129.7, 128.8, 128.6, 128.2, 127.8, 126.1, 126.0, 124.9, 123.9 106.4 169.4 2.3
2bc 167.7, 151.2, 148.6, 133.7, 130.9, 128.5, 128.0, 127.7, 127.5, 127.4, 126.8, 125.9, 123.2 100.6 174.8 4.1, 3.8
a In benzene/benzene-d6. b In benzene-d6. c In THF-d8.

Scheme 1

ab

c

ab

Figure 2. Molecular structure of 1b showing atom-
labeling scheme. The thermal ellipsoids are drawn at the
35% probability level. C(6)-C(7) is an olefinic bond.

Figure 3. Molecular structure of 1c showing atom-labeling
scheme. The thermal ellipsoids are drawn at the 35%
probability level.
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are highly puckered and, especially in the case of 1c,
the steric congestion at the NCCCN skeleton is revealed
by the large out of plane rotation of the phenyl group
relative to the C1-C2-C13 plane (C1-C2-C13-C8 )
120°), preventing effective conjugation with the C1dC2
double bond. This steric congestion has also been
observed in the molecular structure of [Zr{N(SiMe3)C-
(Ph)C(SiMe3)(C5H4N-2)}2Cl2].10
We reasoned that a quinoline instead of a pyridine

substituent might be helpful in further increasing the
stereo-directing properties of the ligand when it is
introduced onto a group 4 metal center. In addition,
the reactive 5,6-bond of the pyridine ring of the 1-azaal-
lyl ligand would become less susceptible to nucleophilic

attack. Therefore, the quinolyl-substituted 1-azaallyls,
2a and 2b, derived from the insertion of benzonitrile
into lithiated mono- and bis(trimethylsilyl)-2-meth-
ylquinoline, respectively, were prepared (eq 2). Full

experimental details for the synthesis of mono- and bis-
(trimethylsilyl)-2-methylquinoline are given in the Ex-
perimental Section. Solubility data for 2a and 2b were
comparable to those of 1a-c. Mass spectra, again,
showed peaks due to the hydrolysis products HN-
(SiMe3)C(Ph)C(R)(C9H6N-2) (R ) H (2a), SiMe3 (2b)).
On the basis of similarities in the NMR spectroscopic
data, we assume that 2a and 2b are similar in structure
to 1b and 1c. Notable features in the 13C NMR
spectrum of 2a were the CH and NCPh resonances at δ
) 106.4 and 169.4, respectively. Characteristic CSiMe3
and NCPh signals for 2b were found at δ ) 100.6 and
174.8, respectively.

Conclusions

We have shown that the newly developed pyridyl- and
quinolyl-substituted 1-azaallyl ligands are readily pre-
pared from the lithiated 2-methylpyridine or 2-meth-
ylquinoline by 1,2-insertion of a suitable nitrile with a
concomitant 1,3-trimethylsilyl shift. These monoanionic
ligands complex lithium through both of their nitrogen
atoms and are expected to be good σ- and π-donors. Like
cyclopentadienyl ligands, they can formally be consid-
ered as six-electron donors. In addition, the substitu-
ents on the ligand backbone can be easily varied, which
can be important for fine tuning of the ligands’ steric
and electronic properties. Because of these character-
istics, pyridyl- and quinolyl-susbtituted 1-azaallyl ligands
are expected to have significant potential in homoge-
neous catalysis; reports on this aspect will follow in due
course.

Experimental Section

General Considerations. All experiments were per-
formed under argon using standard Schlenk and vacuum line

Figure 4. Molecular structure of 1c′ showing atom-
labeling scheme. The thermal ellipsoids are drawn at the
35% probability level. Atoms C(21′) and C(22′), which
represent an alternative orientation of one ethyl group in
the disordered Et2O ligand, have been omitted for the sake
of clarity.

Table 3. Selected Bond Distances (Å) for
[Li{N(SiMe3)C(But)C(H)(C5H4N-2)}]2 (1b)

Si1-N2 1.708(4) C1-C2 1.373(5)
N1-C1 1.352(6) C2-C3 1.362(8)
N1-C5 1.352(5) C3-C4 1.380(8)
N1-Li1aa 1.968(6) C4-C5 1.393(5)
N2-Li1 2.032(6) C5-C6 1.461(6)
N2-C7 1.381(5) C6-C7 1.356(5)
N2-Li1a 2.012(9) C7-C8 1.568(6)
a Symmetry transformation: (a) 1 - x, 1 - y, 1 - z.

Table 4. Selected Bond Distances (Å) for
[Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}]2 (1c)

Si1-C1 1.884(2) N2-C7 1.343(5)
Si2-N1 1.700(2) C1-C2 1.350(5)
Si2-Li1aa 2.971(5) C1-C3 1.529(4)
Li1-N1 1.998(6) C2-C13 1.515(4)
Li1-N2 1.981(7) C3-C4 1.388(5)
Li1-N1a 2.026(6) C4-C5 1.370(5)
N1-C2 1.405(2) C5-C6 1.368(5)
N2-C3 1.338(3) C6-C7 1.369(6)
a Symmetry transformation: (a) (-x, -y, -z).

Table 5. Selected Bond Distances (Å) for
[Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}(Et2O)(PhCN)]

(1c′)
Li1-N1 1.994(4) C8-Si2 1.876(3)
Li1-N2 1.983(6) C9-C10 1.377(5)
Li1-N3 2.131(6) C9-C13 1.402(5)
Li1-O1 2.028(5) C10-C11 1.374(4)
N1-C1 1.349(4) C11-C12 1.360(6)
N1-Si1 1.710(4) C12-N2 1.349(5)
C1-C7 1.520(5) N2-C13 1.356(3)
C1-C8 1.396(5) N3-C14 1.140(4)
C8-C13 1.466(5) C14-C20 1.433(4)

Table 6. Comparison of Selected Bond Distances
(Å) for [Li{N(SiMe3)C(But)C(H)(C5H4N-2)}]2 (1b),
[Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}]2 (1c),

[Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}(Et2O)(PhCN)]
(1c′), and I-IV

Compound a b c d ref

1b 1.968(6) 2.012(9) 2.032(6) this work
1c 1.981(7) 1.998(6) 2.026(6) this work
1c′ 1.983(6) 1.994(4) this work
I 1.952(10) 1.965(9) 2.095(9) 8
II 1.966(4) 13

1.973(4)
III 1.960(9) 2.071(9) 13

1.976(9) 2.058(8)
IV 2.045(8) 2.078(8) 2.231(9) 14

(2)

1250 Organometallics, Vol. 16, No. 6, 1997 Deelman et al.

D
ow

nl
oa

de
d 

by
 C

A
R

L
I 

C
O

N
SO

R
T

IU
M

 o
n 

Ju
ne

 3
0,

 2
00

9
Pu

bl
is

he
d 

on
 M

ar
ch

 1
8,

 1
99

7 
on

 h
ttp

://
pu

bs
.a

cs
.o

rg
 | 

do
i: 

10
.1

02
1/

om
96

07
09

8



techniques. Pentane, Et2O, THF, THF-d8, cyclohexane, ben-
zene, benzene-d6, toluene, and toluene-d8 were distilled from
Na/K alloy and degassed prior to use. CH2(SiMe3)(C5H4N-2)
and (SiMe3)2C(H)(C5H4N-2) were prepared according to the
literature.17 Other compounds were purchased and purified
by standard procedures. NMR spectra were recorded on
Bruker WM250, WM300, and WM360 spectrometers at ambi-
ent temperatures. Mass spectra (EI) were recorded on a VG
Autospec instrument. Elemental analyses were carried out
by Medac Ltd. (Brunel University).
[Li{N(SiMe3)C(Ph)C(H)(C5H4N-2)}]2 (1a). [Li{CH(SiMe3)2-

(NC5H4-2)}(Et2O)]217 was prepared by addition of CH2(SiMe3)-
(C5H4N-2) (5.13 g, 31 mmol) to a solution of BuLi (32 mmol)
in hexane (20 mL) and Et2O (20 mL), which was cooled in a
water bath. After the mixture was stirred for 0.5 h at room
temperature, the orange suspension was diluted with Et2O (35
mL). Then, PhCN (3.3 mL, 32 mmol) was added dropwise,
while the reaction mixture was kept at room temperature
using a water bath. The orange reaction mixture was stirred
for another 16 h, and volatiles were removed under vacuum.
The residue was dried (0.5 h) at 50 °C under vacuum, and
crystals were obtained by slowly cooling a hot hexane solution
(50 mL) to 0 °C. The product 1a was washed with pentane
(10 mL). Yield of 1a: 2.89 g, 5.3 mmol, 34%. Anal. Calcd for
C16H19LiN2Si: C, 70.0; H, 6.98; N, 10.21. Found: C, 69.5; H,
7.03; N, 10.03. MS (EI, 70 eV): m/z 268 (4, (HN(SiMe3)C(Ph)-
CH(C5H4N-2))+), 253 (100, (HN(SiMe3)C(Ph)CH(C5H4N-2) -
Me)+).
[Li{N(SiMe3)C(But)C(H)(C5H4N-2)}]2 (1b). To a solution

of [Li{CH(SiMe3)(NC5H4-2)(Et2O)}]217 (2.00 g, 4.08 mmol) in
toluene (40 mL) was added dropwise ButCN (0.68 g, 8.2 mmol)
at 0 °C. The reaction mixture was stirred at room temperature
for 6 h; a microcrystalline, yellow solid precipitated. The

precipitate was washed with hexane and dried under vacuum
affording 1b (1.66 g, 3.26 mmol, 80%), which was recrystallized
from warm toluene. Anal. Calcd for C28H46Li2N4Si2: C, 66.1;
H, 9.11; N, 11.01. Found: C, 65.9; H, 9.08; N, 11.01.
[Li{(N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}]2 (1c). [Li{C-

(SiMe3)2(C5H4N-2)}]217 was prepared by addition of CH(SiMe3)2-
(C5H4N-2) (8.0 mL, 7.4 g, 31 mmol) to a solution of BuLi (32
mmol) in hexane (20 mL) and Et2O (50 mL), which was cooled
in a water bath. After the orange mixture was stirred for 1 h
at room temperature, PhCN (3.2 mL, 31 mmol) was added
dropwise while the reaction mixture was kept at room tem-
perature using a water bath. The mixture continued to stir
for another 15 h, and volatiles were removed under vacuum.
The yellow residue was suspended in hexane (50 mL), cooled
to -30 °C, and collected on a frit. The yellow product 1c was
washed with pentane (30 mL). Yield of 1c: 7.37 g, 10.6 mmol,
68%. Anal. Calcd for C19H27LiN2Si2: C, 65.9; H, 7.85; N, 8.08.
Found: C, 65.7; H, 7.65; N, 8.13. MS (EI, 70 eV): m/z 340
(48, (HN(SiMe3)CPhC(SiMe3)(C5H4N-2))+), 325 (22, (HN-
(SiMe3)C(Ph)C(SiMe3)(C5H4N-2) - Me)+), 267 (28, (HN(SiMe3)C-
(Ph)C(SiMe3)(C5H4N-2) - SiMe3)+). Starting from CH(SiMe3)2-
(C5H4N-2) (26.7 g, 11.2 mmol), the total yield of 1c was 30.0 g
(8.83 mmol, 79%). Recrystallization from hot toluene gave pale
yellow crystals suitable for X-ray analysis.
[Li{(N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}(Et2O)(PhCN]

(1c′). The procedure was similar to that for 1c, using a 4:1
stoichiometry of PhCN and [Li{C(SiMe3)2(C5H4N-2)}]2. After
the reaction mixture had been stirred for 6 h, the mixture was
filtered and concentrated. The mixture was cooled to -30 °C
and afforded a mixture of yellow crystals of 1c′. A suitable
crystal of 1c′ was subjected to X-ray analysis.
CH2(SiMe3)(2-C9H6N). To a solution of BuLi (160 mmol)

in hexane (100 mL) was added TMEDA (24.0 mL, 159 mmol).

Table 7. Details of the X-ray Structure Determinations of [Li{N(SiMe3)C(But)C(H)(C5H4N-2)}]2 (1b),
[Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}]2 (1c), and [Li{N(SiMe3)C(Ph)C(SiMe3)(C5H4N-2)}(Et2O)(PhCN)] (1c′)

mol Form C28H46N4Si2Li2 (1b) C38H54N4Si4Li2 (1c) C30H42N3OLiSi2 (1c′)
mol wt 508.8 693.1 523.8
color and habit pale yellow prism colorless prism yellow prism
cryst size, mm3 0.30 × 0.40 × 0.60 0.16 × 0.24 × 0.38 0.30 × 0.35 × 0.40
cryst syst triclinic triclinic triclinic
space group P1h (No. 2) P1h (No. 2) P1h (No. 2)
a, Å 8.693(1) 10.126(2) 10.237(2)
b, Å 8.746(1) 10.261(2) 10.387(2)
c, Å 11.766(2) 12.073(2) 17.275(3)
R, deg 101.31(1) 99.44(4) 88.80(1)
â, deg 111.07(1) 9552(3) 87.56(1)
γ, deg 101.08(1) 117.31(3) 61.14(1)
V, Å3 784.0(4) 1078.3(5) 1607.3(8)
Dcalcd, g cm-3 1.078 1.067 1.082
Z 1 1 2
F(000) 276 372 564
abs coeff, mm-1 0.134 0.166 0.135
mean µr 0.24 0.081 0.024
scan type and rate oscillation IP photos;

30 frames in total,
φ ) 0 -180°, ∆φ ) 6°,
15 min per frame

oscillation IP photos;
39 frames in total,
φ ) 0 -120°, ∆φ ) 4°,
9 min per frame

oscillation IP photos;
36 frames in total,
φ ) 0 -180°, ∆φ ) 5°,
12 min per frame

cryst to detector distance, mm 69.334 69.56 69.218
background level -50 -40 -50
collection range -10 e h e 10, -9 e k e 9,

-14 e l e 9
-12 e h e 10, 0 e k e 13,

-15 e l e 15
0 e h e 12, -11 e k e 13,

-19 e l e 20
unique data measured 2892 3960 5631
observed dataa 1780 (|F0|g 6σ(|F0|), n) 3409 (|F0| g 6σ(|F0|), n) 3011 (|F0| g 6σ(|F0|), n)
no. of variables, p 163 218 353
extinction correction not applied ø ) 0.015, where

F* ) F[1 + 0.002øF2/sin(2θ)]-1/4
ø ) 0.0023(2), where
F* ) F[1 + 0.002øF2/sin(2θ)]-1/4

weighting scheme w ) [σ2|F0| + 0.00005|F0|2]-1 w ) [σ2|F0| + 0.0001|F0|2]-1 w ) [σ2|F0| + 0.000002|F0|2]-1
RF ) ∑||F0 - |F0||/∑|F0| 0.060 0.058 0.055
wR ) [∑w2(|F0| - |Fc|)2/∑w2|F0|2]1/2 0.065 0.071 0.071
S ) [∑w(|F0| - |Fc|)2/(n - p)]1/2 1.68 1.44 1.14
largest and mean ∆/σ 0.000, 0.000 0.000, 0.000 0.010, 0.008
residual extrema in
final diff map, eÅ-3

+0.32 to -0.39 +0.55 to -0.20 +0.41 to -0.26

a Owing to an error in the data conversion software, the numerical value of σ(| F0|) for 1c′ was underestimated by a factor of 2. In the
tabulated structure factor tables for this compound, all entries under 10s [10σ(|F0|)] should be multiplied by a factor of 2.
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Then, 2-quinaldine (22.0 mL, 163 mmol) was added dropwise
at 0 °C. The resulting red suspension was stirred at room
temperature for 1 h, and volatiles were removed under
vacuum. The orange residue was dissolved in THF (125 mL)
and was added to SiMe3Cl (30.0 mL, 240 mmol) in Et2O (200
mL) in 1.5 h. The orange suspension was stirred for 16 h at
room temperature. The solvent was removed under vacuum,
and the remaining oil was extracted with hexane (2× 100 mL).
Vacuum distillation (10-3 mbar, 78-86 °C) gave the title
product (30.4 g, 141 mmol, 87%) as a colorless liquid. 1H NMR
(250 MHz, chloroform-d1): 7.94 (ps d, J ) 8.1 Hz, 2H), 7.71
(d, J ) 7.9 Hz, 1H), 7.62 (t, J ) 7.3 Hz, 1H), 7.40 (t, J ) 7.4
Hz, 1H), 7.08 (d, J ) 8.4 Hz, 1H), 2.54 (s, 2H, CH2), 0.04 (s,
9H, SiMe3).
Li{N(SiMe3)C(Ph)CH(C9H6N-2) (2a). Li[CH(SiMe3)(C9-

H6N-2) was prepared by addition of CH2(SiMe3)(C9H6N-2) (15.6
g, 72 mmol) to a solution of BuLi (72 mmol) in hexane (45 mL)
and Et2O (50 mL) at 0 °C. After the red suspension was stirred
for 1 h at room temperature, PhCN (7.5 mL, 73 mmol) was
added dropwise while the reaction mixture was kept at 0 °C.
The dark red mixture was allowed to reach room temperature
and was stirred for another 20 h, after which volatiles were
removed under vacuum. The oily residue was dried (0.5 h) at
50 °C under vacuum and refluxed in hexane (100 mL). The
yellow suspension was cooled to -30 °C, and filtration and
washing with hexane (20 mL) gave the yellow, microcrystalline
compound 2a (14.3 g, 44.1 mmol, 61%). The combined washing
and mother liquor were concentrated to 3/4 of its volume, and
cooling to -30 °C gave a second crop of 2a (2.6 g, 8.1 mmol).
Total yield: 73%. Anal. Calcd for C20H21LiN2Si: C, 74.0; H,
6.52; N, 8.64. Found: C, 73.2; H, 6.48; N, 8.56. MS (EI, 70
eV): m/z 318 (63, (HN(SiMe3)C(Ph)CH(C9H6N-2))+), 303 (100,
(HN(SiMe3)C(Ph)CH(C9H6N-2) - Me)+).
Li{N(SiMe3)C(Ph)C(SiMe3)(C9H6N-2)} (2b). CH2(SiMe3)-

(C9H6N-2) (0.90 mL, 4.1 mmol) was added dropwise at 0 °C to
a solution of BuLi (4.0 mmol) in hexane (2.50 mL) and Et2O
(5 mL). The orange solution was stirred at room temperature
for 30 min, and then SiMe3Cl (0.50 mL, 4.0 mmol) was added.
After 15 h at room temperature, the brown-red suspension was
filtered, and BuLi (3.80 mmol) in hexane (2.40 mL) was added
at 0 °C. The red solution was stirred at room temperature
for 15 min, and then PhCN (0.40 mL, 3.9 mmol) was added at
0 °C. Again, the reaction mixture was stirred at room

temperature for 15 h. Volatiles were removed, and the residue
was dried (50 °C, 0.5 h) under vacuum, suspended in hexane
(15 mL), isolated, and washed with hexane (10 mL) affording
2b (1.02 g, 2.57 mmol, 64%) as a yellow powder. Anal. Calcd
for C23H29LiN2Si2: C, 69.7; H, 7.37; N, 7.06. Found: C, 67.7;
H, 7.22; N, 6.87. MS (EI, 70 eV): m/z 390 (50, (M - Li + 1)+).
Large scale synthesis starting from 22.3 mL (104 mmol) of
CH2(SiMe3)(C9H6N-2) afforded 2b in 86% yield.
X-ray Structure Determinations of 1b, 1c, and 1c′.

Selected single crystals were sealed in Lindemann glass
capillaries under dinitrogen. X-ray intensities were measured
on a MSC/Rigaku RAXIS-IIC imaging plate, using monochro-
matized Mo KR radiation (λ ) 0.710 73 Å, 50 kV, 150 mA) from
a rotating-anode generator. The structures were solved by
direct methods and refined by full-matrix least-squares with
anisotropic thermal parameters for the non-hydrogen atoms.
Analytical expressions of atomic scattering factors were em-
ployed, and anomalous dispersion corrections were incorpo-
rated (International Tables for X-ray Crystallography, 1974).
All calculations were performed using the computer program
SHELXTL-PLUS program package (Sheldrick, 1985, 1990) on
a PC 486 computer. One of the two ethyl groups in the
coordinated Et2O ligand in 1c′ exhibited 2-fold disorder, which
was modeled by half-carbon atoms C(21), C(22) and C(21′),
C(22′). Crystal data and experimental details of the structure
determinations are listed in Table 7.
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