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Abstract —The dioxane complex fHgO,-GeCl, reacts with compounds containing-i& bonds (GH1,,
Me;SiSiMe;, C4HgO,) with preferential formation of their trichlorogermyl derivatives.

At present no reactions of dichlorogermylenes ophenyl, o- and p-tolyl, etc.) with silicon subchlorides
their complexes with compounds containing-HC  produces ArCHSICl; [7].
bonds have been reported-B]. We found that pro-
longed (60 h) heating of dioxanedichIorogermyleneth
complex | in dioxane at 6070°C to give trichloro-
germylene dioxane derivativd in an yield of 15

Organogermanium compounds are also formed in
e presence as :Geficceptors of other G4 com-
pounds. Thus, the reaction of hexane with comglex
resulted in formation of trichlorohexylgerman#&/{,

20%. 1,1-dichloro-1-germacycloheptang)( and compound
/\ Il in yields of 20.5, 7.6, and 6.8%.
C4HgO,-GeCh + C4HgO,—— O O 1)
! H Geck CoHia+ 1 2705 CeHygGeCk +{ Y +1l  (4)
" \% GeCl,
\%

Complex | is a molecularn,v complex [4]. The
dissociation rate constanks for such complexes and
the equilibrium (2) constants are usually quite hig
and close to the collision factor [5, 6].

Compounddl and IV are probably formed by re-
ctions like (3), whereas compouddmay be formed
y dehydrochlorination of compounty/. Such de-

hydrochlorination of butyltrichlorogermane to give a

ko heterocycle have been observed under electron impact
| (T—Z)C4H802 + :GeCb. (2) [8]
Complex| is a crystalline substance. Therefore, in . 7+
reaction (1) we used dioxane not only as a reagent but  CaHgGeCh—— C4HoGeCk' ——( ®)
also as a solvent. GeCl,

Heating of complex| with hexamethyldisilane
results in preferential formation of 1,1,1-trichloro-
3,3,4,4,4-pentamethyl-1-germa-3,4-disilabutaivg) (
in an yield of 12.8%. The yield of compourd is as

Compoundll is likely to be formed by :GeGl
insertion into the €H bond, leading to an unstable
dichlorogermyl dioxane derivativéll . Further sub-
stitution in compoundlll of the hydrogen atom on

0,
germanium by chlorine yields compourid. low as 2.7%.
- 60-70°C _ _
Me3Si-SiMez + | ——— Cl3Ge-CHy-SiMey-SiM
:GeCh + o/_\o_> O/_\O SINY (3) 3 €3 3 2 e €3
./ -H VI
H GeCLH ol ©

1l Thus, we showed for the first time that organo-
Such transformation of dichlorosilyl derivatives germanium compounds can be prepared by reactions
into trichlorosilyl is well-documented. Thus, for of the dioxanedichlorogermylene complex with
instance, the exchange reaction of Ar&HCIL,H (Ar = compounds containing -& bonds.
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EXPERIMENTAL (Me,;Si)], and 0.49 g of compoundl. The solid
phase contained mostly germanium subchloride of the

Reaction products were analyzed by GWS. approximate polymer composition (GeJ;l where
The mass spectra were obtained on a HewlRattkard x = 1.3-1.4. The yields of compoundéll andll per
HP-5971A GGMS system at an ionizing voltage of taken compound were 12.8 and 2.7%.

70 V. Separation was performed on an 0.@32
2500-cm DB-5 capillary column (film thickness
25 pm). The oven temperature was programmed from
50 to 280C at a rate of 7 deg/min, carrier gas helium The work was financially supported by the Russian
(0.8 ml/min). The dioxanetrichlorogermylene com-Foundation for Basic Research (project no. 99-03-
plex was prepared by the procedure described in [3B2943).
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Reaction of complex | with hexane.Compound,

6.7 g, and 5 ml of hexane were placed in a Bunsen

flask with a magnetic stirrer and a reflux condenser. _

The mixture was heated at 600°C and stirred for 60 1. Nefedov, O.M., loffe, A.l., and Menchikov, L.G.,

h. When the reaction was complete, the reaction Khimiya karbenov (Carbene Chemistry), Moscow:

mixture consisted of two phases, liquid (9.1 g) and Khimiya, 1990.

solid (2.0 g). By GEGMS data, the liquid phase con- 2. Riviere, P., Riviere-Baudet, M., and Satge, Com-

tained 2.55 g of dioxane, 4.0 g of hexane, and 1.57 g prehensive Organometallic ChemistrWilkinson, G.,

of compoundlV [mass spectrumive (I, %): 229 Stone, F.G.A., and Abel, EW., Eds., New York:

(2) (M - Ch*, 179 (11) (GeG)*, 85 (81) (GH13)'], Pergamon, 1994, vol. 2, pp. 19099.

8'258 g(f;)co(\TP)ougg\; [?%%is(ape_dwgrﬂe (Ilrzlé,l 0/2') 3. Shcherbinin, V.V., Shvedov, I.P., Pavlov, K.V., Ko-
: ’ malenkova, N.G., and Chernyshev, E.Zh. Obshch.

(GeClL)", 84 (53) (GH;»)"1, and 0.52 g of com- .
pound Il [mass spectrummle (I, %): 179 (6) Khim., 1998, vol. 68, no. 7, pp. 106%068.

(GeCk)*, 87 (100) (GH,O,)"]. The solid phase con- 4. Kulishov, V.I., Bokii, N.G., Struchkov, Yu.T., Nefe-
tained mostly germanium subchlorides of the approxi- dov, O.M., Kolesnikov, S.P., and PerI'mutter, B.EZh.
mate polymer composition (Gegl, wherex = 1.4~ Strukt. Khim., 1970, vol. 11, no. 1, pp. #r4.

1.5. The yields of compound¥, V, andLI pertaken 5 Kolesnikov, S.P., Per'mutter, B.L., and Nefedov, O.M.,
compound! were 20.5, 7.6, and 6.8%. lzv. Akad. Nauk SSSR, Ser. Khit®79, no. 1, pp. 37
Reaction of complex | with hexamethyldisilane 42.

(VIl). The same reaction vessel as in the previoug Andrews, L. and Keefer, L.Molecular Complexes

experiment was charged with 15.8 g of compound  in Organic Chemistry, San Francisco: Holden-Day,
10 g of compounaVll, and 7.2 g of dioxane. The 1964.

reaction mixture was stirred at 600°C for 69 h.
When the reaction was complete, the reaction mixturé-
consisted of two phases, liquid (23.5 g) and solid
(5.5 g). The liquid phase contained 12.2 g of dioxane,
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