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Abstract—A series of 12- and 18-membered macrocycloethynes and macrocyclosilethenesilethynes,
containing peripheral methyl and phenyl groups was prepared by organomagnesium sysnthesis under condi-
tions of high dilution. One of these compounds contains an endocyclic 1,4-phenylene bridge.

Until now octaphenylcyclotetrasilethyne and dode-
caphenylcyclohexasilethyne, prepared in 1 and 23%,
respectively, have been the only reported representa-
tives of cyclosilethynes with exocyclic phenyl groups

[1].

Proceeding with research on highly unsaturated
macrocyclic silahydrocarbons [2, 3] we have syn-
thesized a series of cyclosilethynesand cyclosilethene-
silethynes containing exocyclic methyl and phenyl
groups I-111. The first macrocyclic highly unsaturated
aliphatic silahydrocarbon with an exocyclic 1,4-phe-
nylene bridge has aso been prepared (compound 1V).

The reaction of bis(bromomagnesioethyl)dimethyl-
silane with dichloro(methyl)(phenyl)silane gave
1,4,4,7,10,10-hyxamethyl-1,7-diphenyl-1,4,7,10-tetra-
silacyclododeca-2,5,8,11-tetrayne (1).
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Similarly, by reacting bis[(bromomagnesi oethynyl)-
dimethylsilyl]ethyne or (E)-bis[(bromomagnesio-
ethynyl)dimethylsilyl]ethene with dichloro(methyl)-
(phenyl)silanes we obtained 1,4,4,7,7,10,13,13,16,16-
decamethyl-1,10-diphenyl-1,4,7,10,13,16-hexasila-
cyclooctadeca-2,5,8,11,14,17-hexayne (11) and (E,E)-
1,4,4,7,7,10,13,13,16,16-decamethyl-1,10-di phenyl-
1,4,7,10,13,16-hexasil acyclooctadeca-5,14-diene-2,8,
11,17-tetrayne (111), respectively.
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I, 11
Y = C=C (Il), (E)-CH=CH (lII).

Finally, the reaction of (E)-big(bromomagnesio-
ethynyl)dimethylsilyl)ethene with 1,4-bis(methyldi-
fluorosilyl)benzene was used to synthesize a unique
18-membered macrocyclosilethenesilethyne contain-
ing a 1,4-phenylene bridge inside the macroring, (E,E)-
1,4,4,7,7,10,13,13,16,16-decamethyl-1,10(1',4'-phe-
nylene)-1,4,7,10,13,16-hexasilacycl ooctadeca-5,14-
diene-2,8,11,17-tetrayne (1V).

Thereactionsall formed great amounts of polymers.
Their structure, properties, and transformations are
presently under investigation.

Compounds | -1V arecolorless high-melting crystals
poorly soluble in hexane and readily solublein benzene
and chloroform. Their melting points, yields, e emental
analyses, and mass spectral characteristics are given
in Table 1. The H, 3C, and Si NMR spectra of
compounds -1V are presented in Table 2.
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Table 1. Properties of compounds -1V

0, 0,
comp. | Yidd, mp, Mass spectrum, Found, % Formula Calculated, %
0, o 0,
no. % C mz (g, %) c H S c H S
I 55 230 452 (20) 68.95 6.42 24.29 CogHogSiy 68.98 6.23 24.80
1l 43 232 616 (16) 65.97 6.50 26.57 Cgz4HaoSig 66.16 6.53 27.30
Il 10 203 620 (100) 65.92 7.25 26.88 CgyHysSig | 65.3 7.14 27.11
v 45 240 542 (20) 62.08 7.28 31.33 CygHzgSig 61.92 7.05 31.03

Table 2. H, 13C, and %S spectra of compounds -1V

Comp IH NMR spectrum, 8, ppm 13C NMR spectrum, 8., ppm 295 NMR  spectrum,
no. dg» PpPM
Si{CH5| Si%CH; | CgHs |CH=CH | Si{CH; | SiCH; | CgHs Sic= | SiCH=| Si; Si,
| | 036 | 055 7.41, - ~0.86 | -1.33 | 12808, | 11239, | - —41.12 | -46.25
7.70 130.28, | 115.69
132.49,
134.18
Il | 036 | 056 7.40, - ~013 | -0.48 | 134.03, | 112.39 - ~41.10 | -46.08
7.71 129.95, | 110.63,
127.85 | 108.84
Il | 026 | 0.60 740, | 674 | -1.84, | -1.65 | 128.02, | 109.40, |148.44,| -2526 | -46.76
7.75 ~1.78 | -1.69 | 130.00, | 114.68 |148.83
134.03
IV | 026 | 056 752, | 671 | -024 | -030 | 12511, | 108.96, 14856 | -25.05 | -46.52
7.57 131.31, | 11539
135.75
Me
|
S
¢’
\
Me Me /c/// \\c\ _Me
N :
‘ i S| S|
Me—|S|C_CMgBr F,SiMe Me/| | \Me
, CH ¢ty
I + —
HC meHC 7 1% Me
. N\ & 1
iC= F,SiMe S S
Me—|S|C_CMgBr 2 Me” \C 7" MMe
A\ .
Sf
Me
\Y;

Previously unknown 1,4-bigdifluoro(methyl)silyl]-  magnesium in ether, followed by fluorination of the
benzene was synthesized by the reaction of 1,4-di- resulting 1,4-bis(methyldimethoxysilyl)benzene with
bromobenzene with methyltrimethoxysilane and  40% HF.
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BrOBr + Mg + (MeO)3SiMe
— Me(MeO)ZSiOSi(OMe)ZMe

\%
HF . .
—> MeRS OSFZMe
VI

EXPERIMENTAL

The mass spectra were obtained on an LKB-2091
GC-MS system with direct inlet (250°C), ionizing
energy 60 eV. The NMR spectra were measured on a
Bruker DRX-400 instrument for 15% solutions in
CDCl;, interna reference TMS.

1,4,4,7,10,10-Hexamethyl-1,7-diphenyl-1,4,7,10-
tetrasilacyclododeca-2,5,8,11-tetrayne (I). To 50 ml
of ether we simultaneously added dropwise with stir-
ring Me,Si(C=CMgBr), prepared from 2.43 g of Mg,
10.9 g of EtBr, and 5.4 g of Me,Si(C=CH), in 75 ml
of THF, and 9.5 g of MePhSICl, in 75 ml of ether.
The mixture was heated for 30 min and then decom-
posed with water and 5% HCI. After conventional
workup and drying over calcined CaCl,, the solvents
were removed at reduced pressure, and the residue
was subjected to high-vacuum distillation (5x
10> mm) to isolate 0.93 g (5.5%) of compound I.

YAROSH et al.

Compounds | 1-1V were prepared in a similar way.

1,4-Big[difluoro(methyl)silyl]benzene (VI). To
15.0 g of Mg and 68 g MeSi(OMe;); in 500 ml of
ether, we added dropwise with stirring 59 g of BrCs-
H,Br in 250 ml of ether. The mixture was refluxed
for 12 h. The precipitate and unreacted magnesium
were filtered off and washed with ether on the filter.
The ether was distilled off, and the residue was dis-
tilled in a vacuum to obtain 50.5 g of compound V.
After repeated digtillation the latter was treated with
40% HF. The resulting 1,4-bigdifluoro((methyl)silyl]-
benzene was separated and digtilled in a vacuum.
Yield 10.1 g (20%), bp 80-81°C (8 mm), dZ° 1.1348,
Ny 1.4870.
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