Journal of Organometallic Chemistry

359

Elsevier Sequoia S.A.. Lausanne
Printed in The Netherlands

(AMINOALKOXY)SILANES
II. SYNTHESIS OF VINYL- AND PHENYL(AMINOALKOXY)SILANES

R. C. MEHROTRA anp P. BAJAJ
The Chemical Laboratories, University of Rajasthan, Jaipur-4 (India)
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SUMMARY

A number of vinyl- and phenyl(aminoalkoxy)silanes have been synthesised
by silylation of OH group of alkanolamines with vinyl- and phenyltricthoxysilanes
in the presence of metallic sodium. Some physical and chemical properties including
IR spectra are being reported.

We recently investigated the reactions of tetraethoxysilane and methyltri-
ethoxy- and dimethyldiethoxysilane with alkanolamines' and we now describe the
reactions of vinyl- and phenyltriethoxysilanes with ethanolamine, 3-aminopropanol,
2-aminobutanol, 2-methyl-2-aminopropanol, 1-(dimethylamino)-2-propanol, 3-(di-
ethylamino)-1-propanol, (methylamino)ethanol and (dimethylamino)ethanol. These
reactions can be represented as follows:

Na

RSi(OEt);+3 HOCH,CH,NR'R” —— RSi(OCH,CH,NR'R");+3 EtOH

(R=CH=CH, or C¢Hs; R’=R”=H or CH;; R'=H and R”"=CHj3)

Phenylaminoalkoxysilanes have been made previously from phenyltrichloro-
silane and amino alcohols in presence of triethylamine?.

Alkoxysilanes were mixed with the amino alcohols in 1/3 molar ratio and
refluxed in benzene in the presence of a small amount of sodium until the ethanol
liberated was completely fractionated off. The reactions were faster than those with
alkylalkoxysilanes, and were complete in 2—4 h.

Of the large number of derivatives investigated (see Tables 1 and 2) only
PhSi(OCH,CH,NH,); tends to decompose, with partial polymerisation, on attempt-
ed distillation under reduced pressure. The molar ratio of Si/N in the distilled product
(b.p. 155-158°/1 mm) remains 1/3, but the actual percentages of silicon and nitrogen
are higher than required for PhSi(OCH,CH,NH,). [E.g., 10.4%¢ Si; 15.56%, N as
against 9.84% Si and 14.72% N. The infusible residue (35%;) left in the distilling flask
contained 19.2% Si and 12.199; N.] The distilled liquid may be a mixture of PhSi-

_,O—CH,;
(OCH,CH,NH,); and PhSi |
| ™NHCH,
OCH,CH,NH,
All the aminoalkoxides obtained are monomeric in boiling benzene and appear to

ibl i i i .
be more suceptible to hydrolysis than alkyl(aminoalkoxy)silanes (Continued p. 364)
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INFRARED ABSORPTION SPECTRA

A comparison of the characteristic absorption bands of vinyl- and phenyl-
(aminoalkoxy)silanes with those of the corresponding triethoxysilanes reveals:

()- Bands of variable intensity in 635685 cm™?! are attributable to v(Si—C)
in vinyl compounds; bands at 755-775 cm™~ ! due to v,(Si—O) and 788-830 v,(Si—O)
are also observed. A band at 440~ 530 cm ™! is probably due to §,(Si—OC), Si-O
bending or Si—O—-C torsion, as mentioned by Smith3 for ethoxysilanes in CsBr region.

(ii). Characteristic frequencies of CH=CH, group are present at 975-990 cm ™1,
a doublet at 1015-1020 cm ™~ ! may be due to out-of-plane CH bending and the band
at 1395-1410 cm ™ * to the strong CH in-plane bending frequency. (C=C frequencies
are also observed in all the vinylalkoxy compounds at 1602-1608 cm ™ 1) (cf. refs 4-8).

(iii). Bands characteristic of pheny! ring on silicon are present, with peaks at
1425-1430 cm Y, 1485-1495cm ™! and 1600 cm ™! due to CH and C=C vibrations
and ring deformations. The band at 1125-1130 cm ™' may be due to “X-sensitive”
planar ring vibrations, and those at 735-740 cm ™! and 705 cm ™! to out-of-plane
hydrogen deformation modes. Similar assignments have been made by Kriegsman®
and others!?713,

(iv). Bands at 1088-1110 cm ™!, present in all the (aminoalkoxy)silanes, are
attributable to v,(Si—O—C) and v(C—0O) modes.

(v). The 5(NH,) band in primary aminoalkoxides at 1598-1608 cm ™' over-
laps the C=C frequencies of the vinyl and phenyl groups, and causes the intensity of
absorption in this region to be greater than that shown by vinyl- or phenyltriethoxy-
silane.

(vi). Characteristic absorption bands of §(CH;—N) and v(CH;—N) group***?
are observed at 1465-1480 cm ™' and 2780-2810 cm ™! respectively, in substituted
aminoalkoxides as in the corresponding aminoalcohols.

EXPERIMENTAL

The apparatus and purification methods used have been described . Molecular
weights were determined with Gallenkamp Semimicro Ebulliometer using thermistor
sensing. Spectra were run on a model UR-10 double beam IR spectrophotometer
with KBr and NaCl prisms in neat state.

Silicon was estimated as silica by decomposing samples with a few drops of
H,SO,(AR) and HNO;(AR), and nitrogen, by Kjeldahl’s method. The ethanol
liberated as ethanol/benzene azeotrope was estimated by chromate oxidimetry 'S,

Reaction between vinyltriethoxysilane and 2-methyl-2-amino-1-propanol (molar ratio

1/3)

Vinyl triethoxy silane 2.61 g (13.71 mmoles) was mixed with 2-methyl-2-amino-
1-propanol 3.72 g (41.73 mmoles) in 40 ml benzene and a small piece of sodium was
added. The mixture was refluxed and the ethanol-benzene azeotrope was collected
during 2% h, in which time the liberation of ethanol was complete. The product was
purified by vacuum distillation (b.p. 110°/0.7 mm, 919%; yield). (Found: N, 13.14; Sj,
9.01. C;4H3;3N305Si caled.: N, 13.14; Si, 8.78%;.) The total ethanol liberated was
1.69 g compared with the 1.89 g required for the replacement of three moles.

J. Organometal. Chem., 25 (1970) 359-365
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Reaction between phenyltriethoxysilane and N-methyl ethanolamine (molar ratio 1/3)

A small piece of sodium was added to a benzene solution of phenyltriethoxy-
silane 3.73 g (15.52 mmoles) and N-methylethanolamine 3.59 g (47.80 mmoles) and
the mixture was refluxed for 31 h, during which ethanol was fractionated off as the
binary azeotrope and estimated. The remaining solvent was stripped off under
reduced pressure and the product was distilled at 130°/0.2 mm in 82°; yield. (Found:
N; 12.79; Sj, 8.56. C;sH,oN3;0;Si caled.: N, 12.83; Si, 8.589,.)

The alcohol liberated was 2.06 g, compared with 2.14 g for the replacement of
three moles. Details of other reactions are given in Tables 1 and 2.
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