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‘Summary:Silicon containing compounds, 1,3-dioxabutylbenzene and 3'-(1, 3-d|0xabu

gypyndme

have been investigated for pseudorotation on pentacoordinated siticon atom. 'H and Psi.NMR
at ambient and different temperatures were recorded and no evidence was found for in-
tramolecular O Si coordinate bond in these compounds.

Introduction

Trigonal bipyramidal geometry for pen-
tacoordinated silicon derivatives is very well known
[1-4]). The strength of the coordinate E  Si bond
(where E is base containing electron donating
atoms such as nitrogen, oxygen, phosphorous or
sulphur) is controlled by the electron withdrawing
substituents on the silicon atom and their steric fac-
tors. The pentacoordination ability of silicon in-
creases in the order H, OR F, SR OAc, C], Br.
Recently much attention has been given on the syn-
thesis of silicon compounds containing different
electron-donating atoms. We prepared silicon com-
pounds of 1 3—dioxabutylbenzenc and 3-(1,3-
dioxabutyl)pyridine in good ylclds The proton
NMR at ambient temperature and 2’Si NMR at dif-
ferent temperatures have been recorded in order to
investigate the presence of intramolecular O  Si
coordination and hence pseudorotation in these
compounds.

Experimental
Apparatus and Procedure

Proton NMR at ambient temperature in CCly
and ¥Si NMR at variable temperature in
dichloromethylene were recorded on Varian EM
390 apparatus using TMS as internal reference.

The elemental analysis were obtained for the
investigated derivatives and the results are given in
Table 1.

Synthesis

1,3-Dioxabutylbenzene (1) and 3’-(1,3-dioxa-
butyl)pyridine (2) were prepared as the method
described by Winkle and Ronald [5]. The silicon
derivatives of (1) and (2) were synthesised as fol-
lows:

Table-1: Elemental Analysis Results for the Investigated Compounds

Mol. JoSi %C %H %N %Cl

No. Formula Cal. Exp. " Cal. Exp. Cal. Exp. Cal. Exp. Cal. Exp.
1. CsH1002 - - 6955 6921 730 7122 - - - -

2.  C7HoNO2 - - 6042 6101 652 7.02 1006 1035 - -

3. CioHi602Si 1431 1455 61.18 61.24 822 854 - - - -

4. CiHpsO201Si 1217 1260 5205 5189 655 682 - - 1536 1498
5. CuHisOsSi 1241 1222 5837 5902 802 831 - - - -

7.  CHisNO2Si 1423 1398 5479 5511 766 757 710 762 - -
*Compound 6 was unstable

*To whom all correspondance should be addressed.
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I-(1,3-Dioxabutyl)-2-(dimethyisilyl) benzene (3)

A solution of (1) 6.9 g, (50 mmol) in dry ether
(50 ml) was treated with n-butylithium (1.0 mole, 50
ml) under nitrogen atmosphere. The mixture was
stirred for three hours at room temperature result-
ing in the formation of a white precipitate of the or-
tholithiated derivative of (1) which was filtered,
washed with dry ether (2 x 20 ml) and then added
to 4.72 g (50 mmol) dimethylchlorosilane in ether
solution. After stirring for three hours the reaction
mixture was filtered and the ether was removed by
vacuum evaporation. The syrupy residue was dis-
tilled at 330- 331 °K/15 mm to give (3) in 60% yield.

I’-(1,3-Dioxabutyl)-2-(Chlorodimethyisilyl) benzene
(4)

In to a solution of (3) 1.96 g (0.01 mmol) in
50 ml dry carbontetrachloride at 273°K dry chlo-
rine gas was passed for 20 minutes unit Si  H ab-
sorption in NMR at 4.5 ppm completely disap-
peared. The chlorinated solution on evaporation of
the solvent under vacuum gave (4) in 100% yield.

I’-(1,3-Dioxabutyl)-2-(methoxydimethylsilyl) ben-
zene (5)

A solution of (3) 0.69g (0.5 mmol) in dry ben-
zene was refluxed with 0.16 g (0.15 mmol) of
methano! for two hours in the presence of
Wilkinson’s catalyst, (PhaP)3 RhCl. The reaction
mixture was filtered followed by the removal of the
solvent under vacuum. The residual liquid was dis-
tilled at 362-363°K/15 mm to give (5) 90% yield.

1-(1,3-Diaxabutyl)-2-(dichloromethylsilyl) benzene
(6)

A solution of (1) 1.10 g (8 mmol) in dry ether
was treated with 8 ml. of 1.0 molar n-butylithium in
dry ether for three hours at room temperature
under nitrogen atmosphere. Ortholithiated deriva-
tive of 1 formed was washed with ether and treated
with 1.196 g (8 mmol) methyltrichlorosilane in dry
ether. After completion of the reaction, solvent was
removed under vacuum, the product 6 thus formed
was found to decompose on removal of the solvent.

3"(1,3-Dioxabutyl)-4-(dimethylsilyl) pyridiene (7)

1.390 g. (10 mmol) of (2) was taken in 30 ml
dry ether and treated with 1.7 molar (10 mmol) ter-
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tiarybutyl lithium under argon atomsphere at 351°K
for fifteen minutes. The 4-lithiated derivative of 2
was precipitated. The precipitate was filtered,
washed with ether and suspended in dry ether and
treated with dimethylchlorosilane. Lithiam chloride
thus formed was filtered off and solvent

Table-2: 'H NMR Chemical Shifts of Compounds

No value PPm Group
3 73.6.6 4 H (Aromatic Protons)
50--- 2 H (OCH2 group)

43--- 1 H (Si - H group)
33... 3 H (O - CH3 group)
035--- 6 H (Si(CHa)2 group)

4 7.7-65 4 H (Aromatic)
515--- 2 H (OCH2 group)
340--- 3 H (OCH3 group)
033--- 6 H (Si (CH3)2 group)

5 73-6.6 4 H (Aromatic)
50--- 2 H (OCH2 group)
33--- 3 H (OCHs group)
32--- 3 H (Si-OCH3)
035--- 6 H (Si(CHs)2 group)

6 73-65 4 H (Aromatic)
515--- 2 H (OCH2 group)
34--- 3 H (OCH3 group)
0.30--- 3 H (Si-CH3 group)

7 83-7 3 H (Aromatic)
525--- 2 H (C-CH2 group)
35-.- 3 H (O-CHs group)
450--. 1H (Si-H)
033--- 6 H (Si(CH3)2 group)

Table-3: ’Si-NMR Chemical Shifts of Compounds
(3) - (5) at Different Temperatures.

Tempe- Chemical Shift/PPm
No rature(K°)
3 193 18,7971
213 18.7410
243 18.7082
273 18.7065
303 187119
4 213 21.4011
43 21.7042
273 21.9584
303 22.0288
5 193 8.6407
213 85223
23 8.2648
273 8.0529
303 7.9823
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evaporated. Compound (7) was obtained on distil-
lation at 90°/15 mm.

Results and Discussion

The investigated derivative of (1) and (2) for
which structures are given in Fig. 1 were charac-
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Fig.1: Structures of 1,3-dioxabutylbenzene (1), 3'-(1,3-
dioxabutyl)-pyridine (2) and their derivatives (3-7).
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tersized by elemental analys, 1H NMR and ¥si
NMR spectra. The results for the'H NMR spectral
at room temperature are given in Table 2 where
9Si NMR results at different temperature are given
in Table 3. The #si NMR spectra data confirmed
that there is no intramolecular coordinate bond be-
tween O----Si in these compounds, where the 'H
NMR date are evident for the synthesis of these
compounds.
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