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Abstract
Full Text
Chemistry
I. A. Shikhiev, M. I. Aliev, and B. M. Guseinzade

Studies in the Synthesis and Transformations of
Unsaturated Organosilicon Compounds
Synthesis of Branched Silicon Hydrocarbons of the Diacety-
lene Series
(Presented by Academician B. A. Arbuzov, 16.VI.1961)

In our previous studies, we investigated the synthesis and reactivity of organosil-
icon acetylenic and diacetylenic alcohols (1) and silicon hydrocarbons of the
vinylacetylene series (2).
In the present work, with the aim of further developing our investigations, a
new method is described for the synthesis of branched diacetylenic silicon hy-
drocarbons from halogen derivatives of organosilicon acetylenic alcohols and
tert-butylacetylene according to the scheme:

R−COH−C≡C−Si(CH3)3
CH3

HCl−−→ R−CCl−C≡C−Si(CH3)3
CH3

(CH3)3C−C≡CMgBr
−−−−−−−−−−−−−→

⟶ (CH3)3C−C≡C− C
CH3

|
R

−C≡C−Si(CH3)3,

where 𝑅 = CH3; C2H5; and tert-C4H9.

The presence of two triple bonds in the diacetylenic silicon hydrocarbons ob-
tained was proved by hydrogenating them to saturation. As a result of the
investigations carried out, we have for the first time obtained and characterized
three representatives of organosilicon acetylenic chlorides (1−3) and three repre-
sentatives of branched diacetylenic silicon hydrocarbons (4−6), the constants of
which are given in Table 1.

Experimental Part
In the synthesis of acetylenic chlorides, the reaction was carried out in a three-
necked round-bottom flask of 150 ml capacity, equipped with a reflux condenser
and a thermometer.
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Synthesis of 5-trimethylsilyl-3-methylpent-4-yn-3-yl chloride (1). Into
the reaction flask containing 21.25 g of 5-trimethylsilyl-3-methylpent-4-yn-3-ol
(b.p. 61–62°/2 mm), gaseous hydrogen chloride was passed at 30°. At this
temperature the temperature in the reaction mixture rose to 48°. After 45 min,
two layers had formed in the flask and the reaction was stopped. The upper layer
was separated from the lower (aqueous) layer, dried over CaCl2, and distilled
in vacuo. This gave 15 g (63.8%) of 5-trimethylsilyl-3-methylpent-4-yn-3-yl
chloride with b.p. 38–40° (2 mm). By this method two further representatives
of acetylenic monochlorides of different structure were obtained. The constants
of all three chlorides obtained are given in Table 1.

Synthesis of 1-trimethylsilyl-3,6,6-trimethyl-3-ethylheptadiyne-1,4
(5). To the Grignard reagent (prepared from 2.4 g

Table 1

No. Compound

b.p.,
°C
(mm
Hg) 𝑑30

4 𝑛20
𝐷

𝑀𝑅𝐷
calc.

𝑀𝑅𝐷
found

Yield,
%

C,
%
calc.

C,
%
found

H,
%
calc.

H,
%
found

Si,
%
calc.

Si,
%
found

Cl,
%
calc.

Cl,
%
found

1 (CH3)2ClC−
C ≡
C−
Si(CH3)3

32
—
35
(5)

0.90431.450352.0351.9555.4 54.9654.8154.718.65 8.678.7016.0715.4115.6020.3120.4720.10

2 CH3C2H5Cl−
C−
C ≡
CSi(CH3)3

38
—
40
(2)

0.90151.450256.6656.3063.8 57.2457.4957.459.07 9.229.1514.8714.5014.2018.8018.8418.71

3 (CH3)3C−
C(CH3)Cl−
C ≡
CSi(CH3)3

54
—
55
(2)m.p.
41

— — — — 63.0 60.9161.1061.209.76 9.879.9812.9612.5112.4016.3615.4015.60

4

CH3
|

(CH3)3C − C ≡ C − C − C ≡ C − Si(CH3)3
|

CH3

53
—
54
(4)

0.82451.452673.3672.2150.0 76.2876.0076.1010.9711.2011.1012.7412.3512.20— —

5

CH3
|

(CH3)3C − C ≡ C − C − C ≡ C − Si(CH3)3
|

C2H5

56
—
58
(2)

0.80351.436877.9976.3959.7 76.8477.1877.0611.1711.2911.3611.9811.6511.78— —
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No. Compound

b.p.,
°C
(mm
Hg) 𝑑30

4 𝑛20
𝐷

𝑀𝑅𝐷
calc.

𝑀𝑅𝐷
found

Yield,
%

C,
%
calc.

C,
%
found

H,
%
calc.

H,
%
found

Si,
%
calc.

Si,
%
found

Cl,
%
calc.

Cl,
%
found

6

CH3
|

(CH3)3C − C ≡ C − C − C ≡ CSi(CH3)3
|

C(CH3)3

70
—
72
(4)m.p.
55

— — — — 45.5 77.7777.8477.8011.5111.7011.7610.7010.1110.25— —

Mg, 10.9 g of C2H5Br) over the course of 25 min, with constant stirring and
cooling, 8.5 g of tert-butylacetylene in 20 ml of ether was added. After standing
for 40 h, the contents of the flask were heated on a water bath to 35° and kept at
this temperature until the evolution of ethane ceased. To the resulting complex
—magnesium bromo-tert-butylacetylene—1 g of Cu2Cl2 and 0.5 g of HgCl2 were
added as catalyst(3). After 0.5 h of stirring, the mixture was cooled to −2∘ and
acetylene chloride(2) was added to it in an amount of 21.68 g. The contents
of the flask were then left at room temperature with stirring for 58 h, after
which they were heated for 6 h and decomposed with dilute HCl. The ethereal
solution and the extract were dried over ignited Na2SO4. After distillation of the
ether, double distillation gave 14 g (59.7%) of 1-trimethylsilyl-3,6,6-trimethyl-3-
ethylheptadiyne-1,4, b.p. 56–58° (2 mm). By an analogous method, two more
representatives of diacetylenic silicon hydrocarbons were obtained, the constants
of which are given in Table 1.

Hydrogenation of the diacetylenic silicon hydrocarbon (5)*.
0.2 g of Raney Ni catalyst was taken in 5 ml of methyl alcohol. The mixture
was saturated with hydrogen, after which 0.123 g of silicon hydrocarbon (5) was
introduced.

In the first 13 min, addition of hydrogen proceeded vigorously and 11 ml was
absorbed; thereafter the absorption of hydrogen proceeded very slowly, and a
further 34.61 ml of hydrogen was absorbed. In all, 43.61 ml of hydrogen was ab-
sorbed. Theoretically, 47 ml of hydrogen is required for complete hydrogenation
of two triple bonds.
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* The hydrogenation of the diacetylenic silicon hydrocarbon was carried out in
the laboratory of Prof. L. Kh. Freidlin with the participation of I. F. Zhukova,
for which we express our gratitude.
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