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Intfroduction

Aminosilanes and silazanes are used as precursors for Si/N-, Si/N/C- or Si/N/C/O-ceramics (e.g. fibers, layers)"”. Alternativly these compounds may be used for the synthesis of useful molecular and polymeric products. Urea can
be synthesized from silylcarbamates™. Asymmetrically substituted bis(organylamino)silanes were synthesized™, and their use for the synthesis of urea and silicones by reaction with carbon dioxide was investigated™ (Fig. 1).

Aminosilane
Synthesis

For the reaction of n-propylamine and
cyclohexylamine with dichlorodimethylsilane

different pathways are possible' (For reaction 1,
Il and Vsee Tab. 1):

I RNH, and R'"NH, as well as Me,SiCl,, were put
togehterin the reaction vessel at once.

Il Reaction of Me,SiCl, with RNH,. No isolation

of 2a. Filtration of the hydrochloride and
addition of R'NH,,.

Il Reaction of Me,SiCl, and RNH, and isolation
of compound 2a, followed by reaction with

R'NH, .

IV Reaction of Me,SiCl, with R'NH,. No isolation

of 2b. Filtration of the hydrochloride and
addition of RNH,,.

V Reaction of Me,SiCl, and R'NH,, isolation
followed by reaction with RNH,,.

Tab. 1 summarize the results of the different
pathways. In all cases mixtures of the ditferent
possible products are formed.

The question was now, how to seperate the three
aminosilanes.

In previous work, iso-propylamine instead of
cyclohexylamine was used. The boiling points in
this case are very close. But destillation of the

three products Me,Si(NHR),, Me,Si(NHR’), and
the desired product Me,Si(NHR)(NHR)was
succesful. In the first fraction the Me,Si(NHR),

was obtained and in the second the
asymmetrically substituted aminosilane.

Synthesis of
Carbamoyloxysilanes

Bubbling CO, into a mixture of the asymmetric

aminosilane 3 with THF yields the expected
silylcarbamate 4.

The "C-NMR spectra (Fig. 2) show the two
carbonyl-groups appear at ~ 155 ppm. Also
elementary analysis proved the generation of
cyclohexylcarbamoyloxy(n-propylcarbamoyl-
oxy)dimethylsilane.
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Thermal Treatment

Tab. 2 shows the molecular mass peaks, of the
product obtained by the thermal treatment of 4.
All these possible urea 6a, 6b and 6c¢ are
detected.

Heating of cyclohexylcarbamoyloxy(n-propyl-
carbamoyloxy)dimethylsilone 4 up to 220°C
results in the symmetric, asymmetric urea and the
polydimethylsilicone (Fig. 1).

The "C-NMR spectrum (Fig. 3), shows three
different signals near 160 ppm. This is the typical
region of carbonyl-groups and stand for the
three ditferent urea 6a=c which are generated by
thermal treatment.

An evidence tor the formation of polydimethyl-
silicone are thetwo signals at-19 and -21.9 ppm
in the “’Si-NMR spectrum (Fig. 4) representing
the Siatom typicalin 53aand 5b.

The urea 6a=-c may be formed during
transamination or via intermolecular reaction
between two carbamoyloxysilanes (Fig. 1).
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Fig. 2: "C-NMR: cyclohexylcarbamoyloxy(n-propyl-
carbamoyloxy)dimethylsilane 4.

Tab. 1: Ditterent pathways for the synthesis of Me,Si(NHR)(NHR’). Tab. 2: MS data for 6a-=c.
rct.  Me,Si(NHR)(NHR")  Me,Si(NHR),  Me,Si(NHR"),  Me,Si(NHR)Cl  Me,Si(NHR')Cl molpeak (m/z) compound
N-propyl-N’-
| 0.5 ] 184 cyclohexylurea
Il ] isolated 144 N,N’-Dipropylurea
V 0.6 1 isolated 294 N,N’-Dicyclohexylurea
50 5b

NV

ig. 3: "C-NMR spectrum of the mixture oc 6éa=c found by
heating to 220°C.

heating 4 to 220°C.
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Fig. 4: ”Si-NMR spectrum of the residue abtained after

Summary

It was possible to synthesize asymmetrically substitued aminosilanes starting from chlorosilane 1 and addition of the n-propyl- and cyclohexylamine. Destillation of the poduct mixture results in pure cyclohexylamino(n-
propylamino)dimethylsilane. The reaction with carbon dioxide gave the expected carbamoyloxysilane 4. The thermal treatment results in three possible urea 6a=c and siloxanes 5a-b.
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