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ORGANIC DERIVATIVES OF GERMAXNIUM

II. REACTIONS OF DIALKOXYDI-n-BUTYLGERMANES WITH ALCOHOLS
AND GLYCOLS

S. MATHUR, G. CHAXDRA, A. K. RAI axp R. C. MEHROTRA
The Chemical Laborafories, University of Rajasthan, Jaipur (India)
{Received March 10th, 1965}

In a recent communication!, the authors have described the synthesis and
reactions of dialkoxyvdi-n-butyvl germanes. Alcoholysis>® and glycolysis® reactions
have been extensivelyv emploved in these laboratories for the preparation of a large
number of organic derivatives of germanium, and it was considered of interest to
study the reactions of diatkoxydi-z-butyl germanes, Bu.Ge(OR), (R = Et and
iso-Pr), with higher alcohols and various glycols.

Diethoxy- and diisopropoxydibutylgermanes were found to interchange their
alkoxy groups quantitatively in benzene with higher alcohols:

{Bu).Ge(OR), + 2R'OH (excess) benzene

{Bu),Ge{OR’), + 2ROH

{R=u-Bu, sec-Bu or fer-C;H,,3}

The reactivity of these alcolwls gradually decreases with the branching of the alkyl
chain in the alcohol molecule. The reaction in the case of n-butanol was completed
within a short period of time. Treatment of diethoxydibutylgermane with sec-butanol
in the presence of benzene was found to give mainly ethoxyv-sec-butoxvdibutyl-
germane, and further interchange was very slow and could only be completed by the
addition of an acid catalyst such as p-toluenesulphonic acid.

With tertiarv alcohols, the reaction did not appear to proceed at all without
the catalyst.

Cyclic products are formed in the reactions between dialkoxydibutvigermanes
and various glycols in the presence of p-toluenesulphonic acid. In the case of ethvlene
glveol the reaction proceeds even in the absence of the catalyst.

BuaGe{ORY, + R{OH), ——faouae BuzGc:;);R‘ + 2ROH

sulphonic acid

R-Ert or iso-Pr; R'=—~CH,CH,—, —CH,CH,CH,—, —CH,CH,CH,CH,—,
—CH.CH,CH{CH,)—, —CH{CH,)CH(CH,)—, —CH.CH,OCH,CH—,
—CH{CH,)CH,C(CH,)y—.
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The only other glvcol derivatives of dialkylgermanium reported in the literature
appear to be (C,H,}.Ge(O.C ;H,)® and (CH,).Ge(0.C,H )%, prepared by the iollowing

reactions: -
O—CHy—CH,

(CHglsGeHy + HO(CH,),OH —— (CH,}),Gel i
O—CH,—CH.

=H,
H

N O—CH,
Me,GeCly + (CH,OH), =5~ Me,Gel . [ ° + 2Et;N.HC!
. 0O~CH,

EXPERIMENTAL

Analvtical procedures and methods for drving the reagents have been described
earlierl.

Diethoxy- and diisopropoxydibutylgermanes were prepared by ammonia
methodl. The glvcols were distilled before use.

Reaction between diisopropoxydibuivigermane and n-butanol

A mixture of diisopropoxyvdibutyvlgermane (1.31 g), #z-butanol (1.0 g; and
benzene (109 g} was refluxed for 3 h and then fractionated. After removal of the
excess of benzene, the residue (1.67 g} was distilled under reduced pressure to give
di-z-butoxvdibutyvlgermane {88°;), a colourless liquid, b.p. 106-105°/0.5 mm.
{Found: C, 56.80; H, 10.50. C;sH;,0.Ge caled.: C, 57.71; H, 10.90 %)

Reaction between diethoxydibutvlgermane and trimethvlene glveol 15 molar ratio r:x

Trimethylene glycol (0.40 g) was distilled in a solution of diethoxydibutyl-
germane (I.45 g} in benzene {50 g}. The reaction mixture was refluxed for about z h
and the benzene—ethanol azeotrope was collected. On analvsis, the azeotrope was found
to contain only 0.066 g of alcohol against 0.485 g for complete reaction. p-Toluene-
sulphonic acid (0.002 g} and benzene (20 g) were added and the reaction mixture was
again reffuxed for about an hour and the benzene—ethanol azeotrope was fractionated
off, 0.313 g ethanol being present in the azeotrope. After the reaction was over, the
solution was neutralised with a few drops of triethyvlamine. After removal of the vola-
tile fractions, the residue was distilled under reduced pressure to give a colourless,
slightly viscous liquid (1.5T g, S1 %), b.p. 104-105%/3.8 mm. (Found: C, 50.55; H,
0.47. C1;H.,0,Ge caled.: C, 50.65; H, 9.27 %,.}) The total ethanol liberated was 0.43 g
as against 0.455 g for the replacement of two moles.

Results c¢f the other alcoholysis and glvcolvsis reactions are tabulated in
Tables 1 and =z respectively.
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TABLEYZ
REACTIONS OF DIBUTYLDIALKOXY GERMANES WITH GLYCOLS
No. Bu,Ge2(OR). Glveol added Hours of Product formed
(2 g} refuxing
¥  Bu,GeiOEt). {2.46) HOCH.CH.OH (0.56) =2 O
P ' e DA Bu,G:Z{ " >(CH.),
O
2 Bu.Ge{O-iso-Pr}, (1.58) HOCH.CH.OH (0.33) 4 Bu:Ge:O>1;CH=')=
3 Bu.Ge(OEt). {136} HOCH.CH.CH.OH {o-30) 3.5 Bu GC/O\.,CH \
2 ~(* 2’3
4 Bu.Ge{OLt}. (r.12y HOCH.CH.CH,CH.OH (0.367 3

.
£

'y}
Bu=Gv::():e'_CH=)

5 Bu.Gei{OEt). (1.31} HOCH.CH.CHOHCH, {0.43)

(]

_(—CHCH,
Bu.Ge H
C—CHCH,

6 Bu.Ge(O-iso-Pr}, (1.31) CH,CHOHCHOHCH, {0.43)

tv

A—CH,
Bu.Ge{  OCH,
MO—CHCH,

7  Bu.Ge{OEt), (r.21} HOCH.CH.LOCH,CH,OH ({o.467 = O—CH, e
Be:Gelo_icHiir

[

Bue.Ge{OCH). (r-73) CH_CHOHCH.C/CH,}.,OH (0.84) 1 JO—CiCH.Y.,
Bu,Ge{ SCH.
YO-~CHCH,

9 Bu.,Gc¢{OE, {1.40] CH4CHOHCH,CICH),OH {0.61} O—CiCHSY,
Bu:Gvb‘f ;CH-

“O—-CH~CH

=

10 Bu,GeiO-1s0-Pr}, (1.35) CH,CHOHCH,C{CH,41.0OH (0.66) 3. /()—C{CH3)2
Bu.Ge{ >CH.

*O—CH—CH

W
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W

Yield Molecielar weight Refractive Analyvsis Aicokoi

i) °s) tndex liberated
Found Calcd. Found 9, Calculated 9, (moles)
C H C H

te6i3.5 73 333 247 — 47.60 9.03 485.66 S§.98 1.81
.0 <6 —_— — I.3712 47.70 9.04 48.66 S.08 1.90
105 3.0 St 270 261 I_3705 50.55 9.58 30.65 9.27 1.91
111/3.5 S 267 275 I.4725 5195 9.69  52.32  9.53 1.8z
94/1.5 S5 258 275 I.4555 51.30 9.850 5242 9.53 1.3y
105'3.0 86 279 275 I.4550 51.34 992 32.32  9.33 1.80
12227 [s12} 300 291 1.4993 47.88 9.57 49.-355 9.0l 1.70
105:2.3 S8 303 303 I.4500 51.90 10.04 55.50 a.0S 1.81
10720 85 — - - 3470 1019 55.50  9.98 1.77
118i4.0 32 301 303 — 34.51 [2.05  33.50 9.8 .82
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SUMSIARY

The reactions of diethoxy- and diisopropoxydi-n-butylgermanes with higher
alcohols and glvcols have been studied. An acid catalyst like p-toluenesuiphonic acid
is necessary in the cases of branched alcohols and most of the glycols. A pumber of
new alkoxy and glvcoxy derivatives have been characterised.

REFEREXNCES

S. MatHUR. G. CuaxDRa, A. K. Rar axp R. C. MeHROTRA, J. Orzanomstal . Ckem., 4 (1965) 294.
D. C. BRaDLEY, L. Kavy axD \W. Waroraw, Caem. Ind. {London), (1953) 736: J. Ckem. Soc.,
{1956} 4916.

R. C. MEHROTRA AND G. CHANDRA, J. Indian Ckhem. Soc., 39 (1652) 235.

R. C. MeuroTrA AND G. CHANDRA, J. Ckem. Soc., {1963) 2804.

H_ EESBRE ANXD J. SATGE, Comp!. Rend.. 254 (1962) g051.

M. SVIEBERG AND M. ScesiDT, Z. Nafurforsck., 18b {1963) S37.

W

QU W

J- Organometal. Chem., 4 (1965) 371376



