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SUhIMAKY 

Silylation of the amino group in (aminoalkoxy)silanes has been carried out 
by use of organohalosilanes in the presence of triethylamine. A number of new chain 
and cyclic compounds have been characterised by IR spectra and chemical analysis. 

RESULTS AM3 DISCUSSION 

This paper reports the reactions of dimethylbis(aminoalkosy)silane and 
methyl-, vinyl- and phenyltris(N-methylaminoalkoxy)silanes with organohalosilanes 
in the presence of a base, Et,N : 

Me2Si(OCH2CH7NHJ, f2 Me,SiCl+2 Et,N - 
MezSi(OCHzCHzNHSiMe,)z t2 Et,N . HCl 

1 
t 2 Me&C1 
i 2 l33iri 

MezSi[OCHICHZN(SiMe,)l]7+2 Et,N - HCI (1) 

Me 
./OCH&H,N. . 

Me,Si(OCH2CH,NHMe),+MezSiClI+2 Et,N - Me2Sl,0CH 
2 
CH 

7 
N,S&Ie2 

Me 

t2 Et,N-HCl (2) 

RSi(OCH&H,NHMe),+3 Me,SiCl+3 Et,N + RSi[OCH2CHzN(SiMe,)Me], 

+3 Et,N-HCI (3) 
(R=Me, CH=CH? or C6H5) 

The reaction between Me2Si(OCH2CHINH& and (CH&SiCl in l/4 molar 
ratio in refluxing ether resulted in the replacement of only one proton per amino 
group. The product, Me2Si(OCH,CH,NHSiMe,)2, was found to react with tri- 
methylchlorosilane in refluxing benzene with further replacement of the remaining 
amino protons to give Me2Si[OCH2CHzN(SiMe,)212- 
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All the aminoalkoxides obtained are monomeric and are volatile under re- 
duced pressure, but the yields of the distilled vinyl and phenyl compounds are rather 
poor, probably because of thermal degradation. 

IR absorption spectra 
The following observations throw light on the nature of the products : 
(i). The disapp earance of 6(NH2)band at 1600 cm-’ and appearance of only 

one band in 3390-3400 cm-’ region indicates deprotonation of NH, group. 
(ii). The appearance of characteristic absorption bands of three methyls on 

silicon at 750-765 cm-’ and 835-845 cm-‘, due to methyl rocking, along with the 
6,(CHX) band at 1275 cm- ’ indicates the silylation of aminoalkoxides by trimethyl- 
chlorosilane. 

(iii). Stretching vibrations due to the Si-N bond in aminosilanes, Me,SiNHR’ 
(R’= Me, Et or Ph) appear at about 700 cm-’ and are strongly coupled with other 
vibrations of the molecule’. Fessenden’ has also observed in silazanes strong ab- 
sorption at 833 cm-‘, which could be due to the Si-N grouping, but this band is 
shifted to lower wavelengths, i.e., 731 cm-’ in N,N-diethyltriethylsilazane because 
of the added mass of the ethyl group. Consistently, the compounds we have prepared 
show a strong peak at 745-758 cm- ’ which could be attributed to the Si-N frequency. 
However, characteristic peaks of the Me,Si group3-’ and of v(Si-0) also lie in this 
very region, and the Si-N frequency might overlap with the fundamental vibrations 
of the methyl group and the Si-0 bond. 

In the spectra of disilazanes’, a band at 935 cm-’ appears to be characteristic 
of Si-N-Si group. Aylett and his coworkers6 have reported bands at 975 cm-’ in 
(SiH,)?NH and 996 cm-’ in (SiH,),N due to the v,,(Si-N-Si) vibration. Similarly a 
strong peak at 970 cm -’ in Mel Si[OCH,CH,N(SiMe,),], is probably due to the 
v,,(Si-N-Si) mode. Although the v,(Si-N-Si) mode is IR active, it is expected to give 
only a weak absorption ; the weak bands at 1510 cm- ’ and 1670 cm- ’ in the spectra 
of Me,Si[OCH2CHzN(SiMe3),lz can be tentatively assigned to a combination of 
asymmetric and symmetric stretching of (Si-N-Si) modes, as mentioned by Aylett 
and coworker@, or they could be overtones of the fundamental vibration bands 
observed in the 830-850 cm-’ region_ A very weak band at 1660-1665 cm-’ is also 
present in the spectra of compounds (I), (II) and (III)_ 

Me 
Me Si/O-CH,-CH,-NSiMe 

Z ‘O-CH?-CH,-N’ ’ MezSi[OCH2CH2N(SiMe3)Me11 

Me III) 
(1) 

\ , 
MeSi[OCH$ZH,N(SiMe,)Me], 

(III) 

The absorption band at 970 cm -’ in these cyclic derivative parallels that observed 
for 1.2,2.3-tetramethyl-1.3-diaza-2-silacyclopentane in 926-960 cm- ’ region, and can 
be ascribed to the Si-N frequency’. 

(iv). The vibrations of the Me, group on silicon show characteristic bands at 
805 cm-’ and 830-855 cm- ‘, due to v,(Si-C) and methyl rocking. 

(u)_ A medium to strong intensity band at 675-685 cm- 1 present in all the open 
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164 R. C. MEHROTRA, P. BAJAJ 

chain compounds may be attributed to v,(Si-C), probably overlapped with v,(Si-0) 
modes. 

(vi). The position of \p,,(Si-O-C) + v(C-0) frequency in 1085-l 110 cm- ’ 
range remains unaffected on silylation of the NH2 group of alkyl(aminoalkoxy)- 
silanes, but in the cyclic compound (I) an additional strong peak at 1045 cm-’ 
appears along with the 109&l 110 cm- l bands. 

EXPERIMENTAL 

Moisture was rigorously excluded. Chlorosilanes were freshly distilled before 
use and (aminoaIkoxy)silanes were synthesised by alcoholysis’. 

Molecular weights, refractive indices and IR spectra of neat liquids, and 
nitrogen and silicon contents were obtained as previously describedg*“. 

Reaction between trimethylchlorosilane and dimethylbis(aminoethoxy)silane in 2/l 
molar ratio 

Trimethylchlorosilane (2.2 g) was added gradually to a cooled mixture of di- 
methylbis(aminoethoxy)silane (1.8 g) and triethylamine (2.32 g) in ether (30 ml). The 
reaction was exothermic, and triethylamine hydrochloride precipitated immediately. 
The misture was refiused for 10 h, triethylamine hydrochloride was filtered off. the 
solvent was removed under reduced pressure and the residue was distilled to give 
the compound MezSi(OCHICH,NHSiMe,)z (nc.) b-p. 850/0.2 mm (80 7: yield). 
(Found: N, 8.41; Si, 25.67. C12H35NZOZSi3 calcd.: N, 8.69; Si, 26.10%) 

Reaction between dimethylbis(aminoethoxy)silane and tri?,lethq~lchlorosikrne in l/4 
molar ratio 

Trimethylchlorosilane (5.25 g) was added slowly to the cooled mixture of di- 
methylbis(aminoethoxy)silane (2.02 g) and triethylamine (5.25 g) in 40 ml ether, and 
the mixture was refluxed for 39-40 h. After filtering off the Et,N-HCl, excess solvent 
was stripped off and contents were distilled to give the compound Me,Si[OCH,- 
CH,N(SiMe,),12 b-p. 95-970/0.6 mm (76 % yield). (Found: N, 8.65; Si, 25.90. 
C12H,,N202Si, calcd.: N, 8.69; Si, 26.10;C,,H,,N,0zSi, calcd.: N, 6.01; Si, 
30.06 “/o.) 

Reaction betweet dil~lethylbis(N-metltylami~loetlto.uy)sila~ze with dimethyldichlorosilane 
in l/l molar ratio 

Dropwise addition of dimethyldichlorosilane (3.0 g) to a cooled mixture of di- 
methylbis(N-methylaminoethoxy)silane (4.57 g) and triethylamine (4.92 g) in ben- 
zene 30 ml gave triethylamine hydrochloride and a yellowish liquid. Distillation 
gave a liquid, b.p. at 56-60”/0.8 mm, in 40% yield. On standing at room temp. (34- 
40”) a few solid particles appeared in the product. (Found : N, 10.79; Si, 20.91. CIoH,,- 
N20,Si2 calcd. : N, 10.68 ; Si, 21.33 %.) 

The details of other reactions are given in Table 1. 
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