This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
———- Cyclosilazanes and their Application as Precursors for Silicon-Based
by _ . Ceramics
1 Nina Helmold; Bettina Jaschke; Uwe Klingebiel

To cite this Article Helmold, Nina , Jaschke, Bettina and Klingebiel, Uwe(2001) 'Cyclosilazanes and their Application as
Precursors for Silicon-Based Ceramics', Phosphorus, Sulfur, and Silicon and the Related Elements, 169: 1, 245 — 248

To link to this Article: DOI: 10.1080/10426500108546634
URL: http://dx.doi.org/10.1080/10426500108546634

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500108546634
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 47 28 January 2011

Downl oaded At:

Phosphorus, Sulfur and Silicon, 2001, Vol. 169, pp. 245-248 © 2001 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Cyclosilazanes and their Application as
Precursors for Silicon-Based Ceramics

NINA HELMOLD, BETTINA JASCHKE and UWE KLINGEBIEL"

Institute of Inorganic Chemistry, Georg-August-University Goettingen,
Tammannstr, 4, D-37077 Goettingen Germany

The transformation of organo-element polymers into inorganic solids by pyrolysis of mole-
cules is a new way to ceramic materials. The advantage of this method is that very pure com-
pounds can be used, e.g. the pyrolysis of {Me;Si-NH]4 under NH; pressure above 1000°C
gives a-5i3Ny. Si;N,NH is characterized as microcrystalline material.

[MeSiNH]] + 2NH —— —28i,N;NH 252 S~ 2.4-SisN,
—8CH, —NH

The present work reports the synthesis of a new type of precursor molecules for the ter-
nary Si-B-N and the quaternary Si-B-C-N systems by coupling cyclosilazanes and borazines
in different ratios.!)

Keywords: Cyclosilazanes; Borazines; Ring-coupling
RESULTS

Dilithiated octamethylcyclotetrasilazane reacts with 1,3,5-tri-tert.-butyl-
2,4,6-trifluoroborazine to give 1 (Si:B:N = 2:3:5):

Me,
t-Bu . t-Bu
DA AN AN
F —N—Si—N N—Si—N— F
H Me; \Si/ Me; H
t—BuN\B/Nt-Bu Me, t-BuN\B/Nt-Bu
F 1 F
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Me;
t-Bu . t-Bu
AN AN\ AN
F —N—Si—N, N—Si—N— F
H Me; \S_/ Me; H
1
t-BuN\B/Nt-Bu Me; t-BuN\B/Nt~Bu
F 1 F

B-N: 141.6 - 147.4 pm, Si-N: 171.8 - 175.0 pm

The central cyclodisilazane is formed in an anionic rearrangement of
the eight-membered ring system.!?! The ring contraction depends on the
bulkiness of the substituents of the borazine ring, it does not occur
when borazines with smaller substituents (such as ethyl) are used.

Six-membered Si-N and B-N rings are coupled in the reactions
of lithiated cyclotrisilazanes with fluoroborazines.

An anionic rearrangement® is observed in the reaction of two
bulky fluoroborazines with hexamethylcyclotrisilazane (Si:B:N =
1:2:3).

Me;
t-Bu . t-Bu
AN AN PN
F —N—Si—N N— F
H Me; \Si/
t-BuN\B/Nt-Bu Me; t—BuN\B/Nt-Bu
F F

2

Interestingly, 2 contains non-planar N-atoms, e.g. the sum of angles.
Si;NB is 352.2°,

Trilithiated hexamethylcyclotrisilazane reacts with three equiva-
lents of 1,3,5-triethyl-2,4,6-trifluoroborazine to give compound 3
(Si:B:N = 1:3:4).
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COUPLED Si-N AND B-N RINGS [571)/247

F F
B
EtN/B\NEt EtN/ \NEt
b b b e
\N/ \N/ \N/B\N/
Et | Et
MesSi ~_-SiMe;
1
B
EtT/ \NEt
FB__BF
N
Et
3

Compounds with a higher ratio of silicon (Si:B:N = 2:1:3) are obtained
in the reaction of the cyclosilazane with borazines in a molar ratio 2:1.
s N e
i i
HN/ \N— N ____N/ \NH

Mezsi\N/SiMcz RN\B/NR Mczsi\N/SiMez
H F H
R = Me (4), Et (5)

In compound 5 the exocyclic B-N bonds are longer than the endocyclic
ones.

Compounds which are totally symmetric and free of halo atoms
can be formed in reactions of cyclosilazanes and borazines in a 3:1 ra-
tio. Compound 6 (Si:B:N = 3:1:4).
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H H
N N
MezS]/ \TiMez MezSI/ \Ti Me;
Me

HN\Si NS AN /N\Si _NH
Me; T Mey
McN\ /NMe

?

NN

NiezSI Ti Me;

HN NH

\Si/
Me;
6
Again the exocyclic B-N bonds are found to be longer (2.4 pm) than to
the endocyclic ones.

In cooperation with the groups Gadow (MPI Stuttgart), Kleebe
(Universitit Bayreuth) and Riedel (TU Darmstadt) these molecules will
be converted into ceramic powders. Depending on the conditions of the
pyrolysis Si-B-C, Si-B-C, or Si-B-C-N ceramics can be obtained.
Polymer pyrolysis under NH; pressure leads to powders in the tenary
system, while powders in the quaternary system are formed under N or
Ar pressure.
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