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Organogermanium compounds

VL' The preparation of some substituted (phenylethynyl)-
trialkyl-germanes and -silanes

\We have prepared b three methods substituted (phenylethynyl)triethyvlgermanes and
-trimethylsilanes X—Cg H ;—~C=C-MR, required for kinetic studies. The first method,
used for compounds having X = H or p-Me, involved cross-metallation of the aryl-
acetvlene, X—-C,H,—C=CH, with n-butyvl- or phenyllithium in ether followed by ad-
dition of chlorotrimethylsilane or bromotriethylgermane; the physical constants of
the compounds thus prepared are shown in Table 1. The second method used for a
range of alkyl-, methoxyl-, triffuoromethyl-, and halogen-substituted phenvlethynyl
compounds, involved treatment of the arvlacetvlene with ethvlmagnesium bromide
in tetrahvdrcfuran followed by addition of chlorotrimethylsilane or bromotriethyl-
germane. The physical constants of compounds thus obtained are given in Table 2.
Contrarv to a previous report?, the Grignard reagents N—-C¢H ,—~C=C-)IgBr react
readily with bromotriethvlgermane in tetrahvdrofuran.

The third, novel, method was used 1o prepare phenvl- and p-tolvlethynyitri-
methylsilane; it involved treatment of phenyl- or p-tolvlacetyvlene with chlorotri-
methvlsilane and sodium in boiling toluene.

Experintental

Preparations involving organolithiiim reagents. Phenyl- or n-butyllithium (o.10
mole, by titration) in ether (ca. 100 mi) was added to a stirred solution of the arvi-
acetylene (0.10 mole) in ether (150 ml), and the mixture was then refluxed for 15 min.
Chlorotrimethvlsilane {0.12 mole} or bromotricthvigermane (0.12 mole) in ether (2o
ml) was then added, and the mixture was refluxed for 1 h and then set aside overnight.
Addition of saturated aqueous ammonium chloride, followed by separation, drving
{(Xa.50;), and f{ractionation of the ethereal laver gave the X~CH,-C=C-)R,
compound having the properties listed in Table 1.

Preparations involving Grignard reagents. In a tyvpical preparation, bromotriethyvi-
germane (0.025 mole) in tetrahyvdrofuran (135 ml) was added to p-methoxvphenyl-
ethynylmagnesium bromide prepared by treatment of p-methoxvphenviacetyvlene
(0.025 mole) with ethylmagnesium bromide (0.025 mole) in tetrahydrofuran (ca.
25 ml). The mixture was refluxed for 10 min, then cooled and treated with saturated
aqueous ammonium chloride. Working up, as above, gave triethyl-(p-methoxyphenyl-
ethynyvl)germane (go 9;), with properties shown in Table =.

Table 2 also lists the properties of other new N-C;H ,-C=C-MR, compounds,
and of {2,3-dimethyl- and (2,4,6-trimethyl-phenylethynyl)triethylgermanes, prepared
by this method.

J. Organometal. Chem., 2 (1963) 95-97



95 SHORT COMMUNICATIONS

TABLE 1

N~CH -C=C-MR; COMPOUXDS MADE FROM ORGANOLITHIUM REAGENTS
“reld Found (9 Required (94)
MR, X b.p Sjmm w3 (%) °
2o} C H C H
Sile,= H? 213/760 1.5262 So —_ — — _—
SidMe, p-ec 115/15.5 1.532S 33 76.9 So 76.5 S8.6
GeEty HS 1r5/z.5 1.5360 92 61.7 7-8 64.5 7
GeEt, £-Mec 147/5.8 1.5375 Sy 65.0 -4 65.5 S

e 1it. 2 b.p. S7.5%0 mm, n3 1.5254.

% Fhii used for metallation.
¢ n-BuLt used for metallation.

TABLE 2

TRIALKYL{ARYLETHYNYLIGERMANES AND -SILANES, N~CgH,-C=C-)R,,
PREPARED BY USE CF GRIGNARD REAGENTS

_ R - Yield Fomurnd (°.) Regzired {93)
X 8.2, "ipg =5 - -

250 c IS c H

-3 7422 1.52138 T4 T 3 0.5 3.5
2-OMle 9913 1.544% o3 70.3 T0.5 7.9
-3 965’19 1.5532 GO 52.1 3.0 522 5.2

a0 1.533° so T 65.5 S
1132 1.3332 32 N1 65.35 S.1
137’19 1.5295 33 s 632 5.9
r32em 1.3291 Jo =z [EL B.e
113 o5 1.5330 G2 S35 LOpa § 3.7
£33 20 i.33co0 X o3 01.9 T.O
I 2O 15300 Ny T ©1.g 70
£35 -2 T-5457 > T3 ZIN) .
3% 2.5 1.515¢% N= 370 ©.3 520 “~5
t23 12 13430 G3 370 0.3 30.9 %5
rr¥o.q 1.5450 ey 30.7 .3 5300 L%
137 i3 1557 o= 49-3 3.0 593 505
1% 0.3 1.55% 335 $9-3 5-4 9.5 3.95
$39.1.5 .57 o +9-2 5.7 195 -5
09I 1.5: 934 OO_2 .} 3.3 0.0
50 1.8 3% o3 13.¢ 50 133 5.0
irzan 3~ [ 53-1 o1 54.3 oo

mieiiod. A mixture of f-tolilac
\
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5 3 > {0.10 mole],
was addcd to a vigorously

Preparaiicn oy e Weriz-Fi
chlerotrimeth is! e {0.12 molel, and toluene (25 mi
rred raxtre of sodium {o.2 g-2tom) an 1d refluxing toluence (1co mij. After the ad-

SEITT

dition. the nii.\tuc was refiuxed for 30 mm aliowed to cool, and filtered; the filtrate
combined v ho;—t-\luem. washings > insoluble material, was fractionated to
give tn—vet‘r: -1 (p—toiv&_th\ﬂ\l ilan 16 mm, 55 1.5330, In 60 °; vicld

ne,
Trmethyl{phenyvlethyayvisilane {33°,) b.p. 214°, =5 1.3270, was prepared
simifariv.
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Zur Existenz von (CgH,),SnLi, und {(C,H,).Sn{SLi),

Das aus Triphenvichlorstannan und Lithium erhaltene Lithiumiriphenylstannan
reagiert mit elementarem Schwefel in einem Abbaumechanismus unter Bildung von
Lithiumriphenylzinnsulfid!. Aus Diphenyldichlorstannan erhielten wir nun mit vier
Aquivalenten Lithium in Tetrahvdrofuran unter Stickstofi Dilithiumdiphenyl-
stannan {I) nach
{CeH;LSnCl, = 4Li— (CgH;1.8nLi, - 2LiCL (1)
L

Die gelbe Lisung des nicht isolierten (I} reagiert mit zwei Aquivalenten Schwefel
bei Raumiemperatur sehr rasch unter Bildung einer braunen Lésung von Diphenyl-

mechanismus!, nach

2(CeHiaSnLiy = S, — = {(CeHy)aSn(SLil,. (2}
{11}

ind feuchugkeitsempiindliche (II) konnte in Substanz richt

welse Bildung von trimerem Diphenyvizinnsulfid? und Lithium-

suladl. Zum Bewels seiner Stru

Benzovichlorid umgesetzt. Dabei entsteht Diphenvizinnbis(thiobenzoesiureester)
O

tktur wurde e¢s in Loésung mit zwel Aquivalenten

(II1) nach )
O gHy Q

b 1
3 = H o
W HSn Lty = 20—C—CyH; ——> CoH;—C—-S5—Sn—8§—C—CgH, = 2LiCL. (3)
(LI} C H,

Das in organischen Loésungsmitteln gut 18sliche, nicht besonders hydrolyseempifind-
liche {III) fillt in Form gelber Kristalle vom Schmp. 1427 an.
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