472

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

SYNTHESIS OF SECONDARY SILICON~-CONTAINING ACETYLENIC ALCOHOLS

OF TEE THIOPHENE SERIES

O. G. Yarosh, A. S. Nakhmanovich, and N. V. Komarov

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 4, No. 4, 642—644, 1968

UDC 547.733'5647.79'128.07:542. 957

New silicon-containing acetylenic alcohols of the thiophene series
have been obtained by the reaction of trialkylsilylacetylenylmag-

nesium bromides with 2-thiophenealdehydes. Their addition to butyl

vinyl ether has given the corresponding acetals,

We have previously [1,2] found new methods for
obtaining ethynylsilanes and have pointed out some

difference between these compounds and their organic

analogs. Among the reactions of the ethynylsilanes,
those in which they participate in the form of Iotsich
reagents open up great synthetic possibilities. The
reaction of trialkylsilylacetylenylmagnesium bro-
mides with carbonyl compounds has led to silicon-
containing acetylenic alcohols [3, 4] including 1-(2'~
furyl) -3-trimethylsilylprop-2 -yn-1-ol, synthesized
by the following method [4, 5] :

EI o 1—’ CHO [l o :” —CHOH—C=C—Si{CH;),

It appeared of interest to study the reaction of
trialkylsilylacetylenylmagnesium bromides with
2-thiophenealdehydes and to compare the compounds
obtained with their furan analogs. In the present
work we have synthesized a number of gilicon-con-
taining acetylenic thienyl alcohols in the following
way:

T R;Si—C=C—MgBr ™
R-—Q—cuo - R—[ < ]—CHOH—CEC—SiRé,

R'=CH,, CHy; R=H, C,H,

(CHy),Si—C=cH

_ e ———

C,H Mg Br

The reaction takes place smoothly in ether or
tetrahydrofuran. The secondary silicon-containing
acetylenic thienyl alcohols, unlike their organic

analogs not containing a silicon atom, are stable
on storage under ordinary conditions.

The presence of a hydroxy group is shown by

the additional of the compounds to butyl vinyl ether:

R-[l‘ s I]—CHOH-—CEC—-Si R}

RSSi—CEC—CH(——E s 0 '—-R)O—(i:H.—O—C‘Hg
CH,

Thus, we have shown a number of methods for the
synthesis of silicon-containing acetylenic compounds
including a thiophene nucleus.

EXPERIMENTAL

1-(2'-Thienyl)-3-trimethylsilylprop-2-yn-1-ol ()., With
stimring and cooling (0°C), 7.2 g (0. 064 mole) of 2-thiophenealde-
hyde was added dropwise to the lotsich reagent prepared from 1. 54
g (0. 084 g-atom) of magnesium, 7.0 g (0. 064 mole) of ethyl bro-
mide, and 6.3 g (0.064 mole) of ethynyltrimethylsilane in ether,
The mixture was stirred for another 1 hr and was decomposed with
water and then with 5% hydrochloric acid, The aqueous layer was
separated off and extracted with ether, The ethereal solution and
the extracts were dried over calcined potassium carbonate, The
ether was evaporated off and the residue was distilled in vacuum:
The yield of I was 7.4 g (see table). IR spectrum (taken on a UR-10

instrument without a solvent in a microlayer): v(C=C-—Si) 2180 cm”

v (OH) 3430 cm ™t v (Si(CH3)3) 760, 845, 1253 cm'l; vibrations of
the thiophene ring 700, 1034, 3010, 3118 cm-!,
1-(2’-Thienyl)-3-dimethylethylsilylprop-2-yn-1-ol (I). This
compound was obtained in a similar fashion from 0. 86 g (0,036
g-atom) of magnesium, 4,1 g (0.036 mole) of ethyl bromide, 4,14

Physical Constants and Analytical Data of the Compounds Synthesized
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CHEMISTRY OF HETEROCYCLIC COMPOUNDS

g (0,036 mole) of ethylethynyldimethylsilane and 4.03 g (0. 036 mole)
of 2-thiophenealdehyde. The yield of Il was 4.4, g, IR spectrum

v (C=C—S§i) 2180 em~*; v (OH) 3430 cm~1; v (Si(CHy)sGyH;5) 755,
845, 1245 cm™!; vibrations of the thiophene ring 700, 1034, 3020,
3130 cm ™.

1-(2'-Ethyl- 5'- thienyl) - 3-trimethylsilylprop-2-yn-1-ol (III).
This compound was obtained in a similar fashion to I from 0.8 g
(0.025 g-atom) of magnesium, 2.7 g (0.025 mole) of ethyl bromide,
2. 45 g (0. 025 mole) of ethynyltrimethyisilane, and 3.5 g (0.025
mole) of 2-ethyl-5-thiophenealdehyde. The yield of IIl was 2.9 g.
IR spectrum: ¥(C=C—Si) 2180 cm~*; v (OH) 3435 cm~!; v (S))CHg)g)
760, 845, 1251 cm™!; vibrations of the thiophene ring 700, 1056,
3010, 8130 cm™ L, _

Butyl 1-(2'-thienyl)-3-trimethylsilylprop-2-ynyl acetal (IV).
With stirring, a drop of concentrated HCl was added to a mixture of
2.7 g (0.013 mole) of I and 1.3 g (0. 013 mole) of butyl vinyl ether.
The temperature of the mixture rose to 40°C. To complete the
reaction, the mixture was heated at 60°-70°C for another 2 hr and
was left overnight. The reaction mixture was neutralized with potas-
sium carbonate and distilled. The yield of IV was 3.2 g (see table).

Butyl 3-dimethylethylsilyl-1~(2'-thienyl)prop-2-ynyl acetal (V).
This compound was obtained in a similar fashion to IV from 2,24 g
(0. 01 mole) of IT and 1.0 g (0,01 mole) of butyl vinyl ether. Yield
of V2.6g.

1-(2'-Ethyl- §'-thienyl)-3-trimethylsilylprop-2-ynyl acetal (VI).
This compound was obtained in a similar fashion to IV from 2.4 g
(0.01 mole) of Il and 1.0 g (0. 01 mole) of butyl vinyl ether., The
yield of VI was 2.9 g.
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