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Cyclic Silylhydroxylamines and
l,3-Diaza-2-SHacycIopentane - Lithium

Derivatives and Reactions -
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and UWE KLINGEBIEL*

Institute of Inorganic Chemistry, Gcorg-Augusl-University Goeltingen,
Tammannstr. 4, D-37077 Goetlingen, Germany

Lithium derivatives of silylhydroxylamines are used for more than thirty years. Now we are
able to present the first crystal structures. Lithium is bonded side on and end on in these silyl-
hydroxylamides. Depending on the reaction conditions and the bulkiness of the substituents
dimeric, trimeric, and tetrameric oligomers are found. Fluoro-functional bis(silyl)hydroxy-
lamines are excellent precursors for rings. By-products of the syntheses of bis(silyl)hydroxy-
lamines are N, bis(silyl)ethylendiamines, which are easily cyclized forming
l,2-diaza-2-silacycIopentanes. Reactions and X-ray analyses are discussed.

Keywords: Silylhydroxylamines; Lithium silylhydroxylamides; Diaza-silacyclopentanes;
X-ray structures

Lithium Derivatives of Bisfsilvnhvdroxylamines

O-lithium derivatives of silylhydroxylamines are obtained in the reac-
tion of BuLi with N,O-bis(silyl)hydroxylamines.''' This includes an
anionic 1,2-silyl group migration from oxygen to the nitrogen atom.
Lithium is bonded side on and end on in these compounds. Depending
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on the reaction conditions and the bulkiness of the substituents dimeric,
trimeric, and tetrameric oligomers are found, e.g.'2>3)

side on

Xs
Li

end on

N-O-Li N-O-Li
R3Si

n = 2 ,3 ,4

.

H 3 C

3

CMe3

CMe,

'2THF

O-N= 147.4 pm
EN = 359.9°
Z Li = 360.0°

Ll

H3CV

/ S i C H
H,C \ ,3 CMe3

Si-N= 173.0-174.5 pm
S N = 359°-359.6°
1 0 = 360.0°

The first aluminium containing silylhydroxylamine was isolated in the
reaction of O-lithium-N,N-bis(tert.-butyldimethylsilyl)hydroxylamide
with chlorodimethylalan.

Me3CMe2Si
NN-0

Me3Si

O-N= 150.0 pm
I N = 352.1°
Z Li = 356.5°

CMe3 £ C3 CMe3

Me2SiN "yy xSiMe2

N - O C . : O - N N

_4 Me2Si L l SiMe2

CMe3 CMe3

Si-N: 173.8-174.6 pm
O-N:148 pm
I N = 355.19°-375.75°
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CYCLIC SILYLHYDROXYLAMINES [579J/255

Cyclic Silvlhvdroxylamines

Fluorofunctional bis(silyl)hydroxylamines are precursors for rings, e.g.

+2n-BuLi Me,C />~N CH,
" Si Sk

, /
Me.C—Si-O-N-R " .̂Si S

3 J H H C ^ 'I H -2n-BuH H3C ^ ' N
C M e

- 2 U F

R = Si(CH3)2CMe3

O-N = 151.0 pm, O-Si = 167.8 pm

Bis(hydroxvlamino')silane

The first bis(hydroxylamino)silanes, obtained in the following reac"
tion.'41

Me3C^ ..Cl +2HONH3C1 M e 3 c ^ ^ O _ N H 2

H 3 C C1 -2HC1*(H2NCH2)2
 H j C ° ~ N H 2

The bis(hydroxylamino)silanes can be used for the synthesis of cyclic
and acyclic O,0-bis(silylhydroxylamino)silanes, e.g.

+ 2 NEt3
_i_ O pin II

Me,C^_.O-NH, +2C1R Me,C^_..0-N-R
%-N

= SiMe3

Si-N= 174.9-175.8 pm
O-N =146.8-147.9 pm

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
4
7
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



256/[580] FRIEDHELM DIEDRICH el al.

1.3-Diaza-2-silacyc1opentanes

By-products of the syntheses of bis(silyl)hydroxylamines are N,N-
bis(silyl)ethylendiamines, which are easily cyclized forming 1,2-diaza-
2-silacyclopentanes.'41

CH3

Me3C—Si-CHj

H2C

1 NH

Me3C—Si-CH3

CH,

+ 2NEt3,

+ MX4

- 2 HNEt3X

+ 2 n-BuLi,
+ MX,

-2n-BuH
-2LiX

CMe3

H3C—Si-CH3

X2M;
\

Y
H3C—Si-CH3

CMe,

The following derivatives were isolated: MX2: SiBr2; SiCb; S1F2;
Si(H)Cl; Si(OMe)2; Si(NH2)2; Si(F)OSiR3; Sn.
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