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Abstract. Triaikylsilanes were readily transformed to the corresponding hexaalkyldisiloxane in high 
yields with KO2-18-crown-6. Meanwhile, dialkylsilanes gave mainly hexaalkylcyclotr is i loxanes 
under the same reaction conditions. 

The chemical reactivity, including mechanist ic details, for the reaction of potassium superoxide 
(KO2) with organic substrates has been reviewed. Predominating reactions among these are oxidation 
of organic substrates. ' The extended works using KO2 are dehydrohalogenation", desulfurization , N-
alkylation of pyrrole4, decyanation3 , and cleavage of ether6. Typically, the reactions are carried out in 
the presence of crown ether to increase the solubility of K 0 2 in aprotic solvents. Among such KO2 
reactions, however, no example has been reported for the KO2 induced oxidation of alkylsilanes. In 
this paper, we wish to report that alkylsilanes are readily transformed into the corresponding siloxane 
compounds using K 0 2 /crown ether in acetonitrile. Our results are summarized in table-1. 
High yields and short reaction times are the obvious advantages to this reagent. Reaction went to 
completion under stirring (except /so-propyl, run 1) within 1-2 hours in most cases. Triaikylsilanes 
such as triethylsilane, dimethylphenylsi lane gave the corresponding hexaalkyldis i loxane in high 
yields. The bulky tr i isopropylsilane also gave the hexaisopropyldis i loxane in 85% along with 
t r i i sopropyls i lanol in 15% (GLC analysis) . For diaryIsi lanes such as d ipheny ls i l ane , only 
octaphenylcyclotetrasiloxane7 was obtained quanti tat ively (run 4). N o other cyclosi loxane was 
formed. In contrast, methylphenylsi lane under the same reaction conditions, a mixture of 1,3,5,7-
tetramethyI-1,3,5,7-tetrapheny Icyclotetrasiloxane and 1,3,5,7-tetramethyI-1,3,5,7-tetrapheny lcyclo-
pentas i loxane were fo rmed in 67% and 33% respect ively (run 5). Dia lkyls i lanes (such as 
cyc lohexy lme thy l s i l ane and methyl-w-octyls i lane) gave a mix tu re of the c o r r e s p o n d i n g 
c y c l o t r i s i l o x a n e and cyc lo t e t r a s i l oxane in high y ie ld ( runs 6 and 7). I n t e r e s t i ng ly , 
cyc lopentas i loxanes such as 1,3,5,7,9-pentacyclohexyl-1,3,5,7,9-pentamethyl-cyclopentasi loxane 
and l,3,5,7,9-pentamethyI-l,3,5,7,9-penta-«-octyl-cyclopentasiloxane were not formed in this case. 
Die thyls i lane was also examined under the same react ion condi t ion . Cyc lo( t r i , te t ra or 

penta)siloxanes were formed (GLC) (run 8). The cyclotetrasiloxane c was the major product in 
most cases (runs 4-8). Acetonitrile was the best choice of solvent for this investigation. In our hands, 
neither tetrahydrofuran nor dimethoxyethane, common organic solvents, produced high yields even 
after several hours of stirring. 
In a general procedure, trialkylsilane (2mmol), KÜ2(4 mmol) and catalytic amount of 18-crown-6 
were added in dry acetonitrile (4 ml). The reaction mixture was stirred under a nitrogen atmosphere 
for 1-2 h. The work-up procedure was very simple. After the reaction, KO2 was removed by 
fi l tration and washed with dichloromethane. The solvents were evapora ted . The residue was 
chromatographed on a short column of silica gel (0: 1cm, 1:3 cm , eluent: methylene chloride) to give 
the corresponding hexaalkyldisi loxane compounds (table 1, run 1-3). Our yields are based on 
quantities obtained after this step. The products were identified by mass, IR and N M R spectroscopy. 
Similarly, dialkylsilanes gave the corresponding cyclosiloxanes in 87-95% yields (runs 4-8). For 
comparison, tri-/so-propylsilane was treated with K.OH instead of KO2 under the same reaction 
conditions. Hexa- /sopropyldis i loxane and tr i-«o-propylsi lanol were then formed (51% and 39%) 
along with 10% of unchanged tri-z'so-propylsilane (GLC) even under ref lux for 4 h. With stirring 
under the same reaction condition for 8 h, hexa-/so-propyldisiloxane was formed in only 1% along 
with tri-/so-propylsilanol (5%) and starting material was recovered (GLC). 
In summary, it has been shown here that disiloxane and cyclopolysiloxane are readily obtained from 
the cor responding trialky lsilane and dialky lsilane using potassium superoxide-crown ether in 
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acetoni t r i le . We are presently invest igat ing the organic func t iona l group t r ans fo rma t ion us ing our 
reagents and will report on them in due course. 

Table 1. Direct Preparat ion of Hexaalkyldis i loxanes from Trialkyls i lanes and 
Cyclos i loxanes from Dialkylsi lanes using Potassium Superox ide -Crown ether 

(Trialkylsilanef 

Entry R1 R J R J Reaction Condit ion Product0 % Yield ( isolated) 
1 /-Pr /-Pr /-Pr Ref lux lh a 85 
2 Et Et Et Stir. 2h a 90 
3 Ph Me Me Stir, lh a 95 

R 1 R 2 R 3 S i H 
K 0 2 / 1 8 - C r o w n - 6 

C H 3 C N 

R 1 R 2 R 3 S i - 0 - S i R ' R ' R 1q2Q3 

(Dialkylsilane)' 

K02/ 18-Crown-6 
R1R2SiH2 • 

CH,CN 

R ι S i " ^ ^ S l · R2 

\ Ri 
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R2 R' 
R 2 Ο S ; ^ i R2 

R2 

/ ^ Ο SiC 
\ / N * 

• O Sif 
R2 

Entry R1 R J Reaction Condit ion Product" % Yield ( isolated) 
b c d 

4 Ph Ph Stir, lh - 100a 
- 95 

5 Ph Me Stir. 2h - 67 t Λ 96 
6 «-Oc t Me Stir, lh 11 89 - 93 
7 Cyc/ohex Me Stir, lh 17 83 - 90 
8 Et Et S t i r . lh 11 83 6 87 
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in a with 1: 3 m o l a r ra t ios o f s i lane : K O i . c Po rduc t s are a s s igned by se lec ted Η N M R , 1R, and G C - M a s s 
spect ra l da ta . P roduc t w a s crys ta l l ized and ident i f ied wi th p rev ious r e p o r t : ref. 7. 
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