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CHEMISTRY OF ORGANOSILICOh: COMPOUNDS 

LXXX” USEFUL hlODlFICATlONS IN THE PREPARATION OF TRI- 
hlElTHYLSILYLSODIUM AND TRIhIEiTHYLSILYLPOTASSIUM 

HiDEKl SAKURAI and FUhIiH1KO KONDO 

Department ofChemrsh-y TohoFu Unrrersrfy Sendat 980 (Japan1 

(Received April 15th, 1955) 

New procedures for preparation of tnmethylsliylsod~um and trunethylsdyl- 
potzss~um, wbxh gave couplmg products with prunary and secondary alkyl 
chlorides m htgh qlelds, are reported 

__--- - ----- 

Recently we reported the synthests of trunethylsllyisodlum In heuamethyl- 
phosphoramIde (HMPA) accordmg to reactlon 1 [l] Most of the reactlons of the 
reagent m HblPA are characterized by facile electron transfer to substrates [l, 2] 

(1) 

Consequently, tnmethylstiylsodlum WI HMPA LS excellent as an electron transfer 
reagent especially to produce radical anIons from a variety of compounds [3,4], 
however, the value of the reagent for a synthetic purpose IS somewhat llmlted 
smce such facile electron transfer often gives a mLvture of products For example, 
the reaction of Me,SiNa with alkyl hahdes (RX, X = Cl, Br and I) resulted m the 
formatlon of RSIMeJ, R-R, RH, and R(-H) [1,2] We have tried to overcome 
such ddEiculhes and now wish to report some useful modtilcatlons in the 
preparation of the reagent which may have synthetic utdlty 

The drlvmg force of reaction 1 IS apparently the formation of a strong 
s&con-oxygen bond with an activated methovlde Ion Therefore, a strongly 
basic (coordmatmg) aprotlc solvent IS required for the reaction Sutce tnmethyl- 
sllylsodlum ts very nucleophlllc and basic, none of the commercially avalable 
solvents except HhlPA were sultable for the reactlon Accordmgly,we prepared 
1,3-drmethyl-2 unldazolldone (DMI) [5] which was expected to be sufflclently 
basic and aprobc for the purpose 
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TABLE 1 

REACTION OF Me&h1 W’IH RX 

C;H;Br 

CSH,,C~ 
C H,,CI 
C H,,CI 
hYe,St(CH ),CI 
CH,CHCICH, 
C,H,,ChCICH, 
C, H&I 

C,H,lCl 
CPI ICI 
C H,,CI 
C H,,CI 
CcH, Cl 

Ce.H,,‘J 
C,H, &I 
CaH,,Cl 
M~,SI(CH ),CI 
C,H,,CHCICH, 

hl 

Nd 
Nd 
Na 
N‘? 
ha 

Na 
Na 
Na 
K 
h 
h 
K 
K 
K 
K 
K 
K 
K 
K 

RX 

C,H,CI Dhll 
DMI 
DMI 
DWI 
Dhll 
DhlI 
DMI 
DMI 
CR Dlbenzcne 
CR/benzene 
CRITHF 
CR/-benzene 
CRlTHF 
CRlIxnzene 
CR/benzene 
CRRHF 
CRIerher b 
CRtbenrene 

CR/-l-HF 

- -- 
hle&,fRX Roducr 

15 
15 
20 
10 
20 
LO 
15 
I5 
20 
20 
15 
20 
15 
10 
ZO 
15 
15 
IL0 
15 

C,H,Slhle, 
C,H,SMe, 

Ywld (F) 

CIH,,SJk, 
C,H, .%‘He, 
C,H,,Sthle, 
hle,St(CH,),SJlr, 
(CH,),CHSthle, 
C,H,,CH(CH,)S!Me, 
C,H&XtTe, 
C,H,,StMe, 
CSH,,StMe, 
C,H,,SJle, 
C H, S&le, 
C,H,.Srhle, 

C,H, SJle, 
C,H,,SIhk, 
CSH, SJle, 
Vr,!&(CH ),Sdle, 
C6H,,CH(CH,)Sthle, 

82 

12 
100 

72 

100 

100 

45 

45 

7-l 

61 

99 

72 

76 

55 

74 

88 

39 

67 

40 

= I&Crown 6 ’ Tbe poor result m ether mav be plrtly due Lo msuff~c~cnr solubtity 01 MeOK 

Hexamethb Idwlane can easily be cleaved wrth sodium methoxlde m DMI to 
@ve a yellow solution of trlmethylsdylsodlum The reaction of hlesSINa thus 
formed m DhlI with prunary alhyl chloride gave the expected alkyltrlmethyl 
sllane UI high yield In a typical experiment., 0 54 g (10 mmoi) of sodium 
methoxlde was suspended m 10 ml of DMI contammg 1 35 g (10 mmol) of 
n-heptyl chloride After the reactlon flask was evacuated and fllled with argon, 
1 46 g (10 mmol) of he\anlethyldlsdane was added slowly to the mature Water 
was then added to the mL\ture after an addItIonal hour and the mLvture was 
extracted with ether n Heptyltnmethylsllane was obtamed m 72% yield (by 
GLC) DMI can be recovered from the water layer by ektractlon with chloroform 
The yield can be improved to almost 100% b y usmg a small excess of hexamethyl 
drsilane Addition of alkyl chlorides to separately prepared solutions of trl- 
meihylsllylsodlum effected almost identical results Representative results are 
hsted m Table 1 

Alkyl bromides and lodldes gave subshtutlon products m poor yields 
Apparently electron transfer reactions occurred dommantly In these cases It was 
evidenced by ESR spectra that hleJSINa can also act as an electron transfer agent 
to certam substrates However, HhlP.4 faclhtates such electron transfer far 
greater than DMI We will report the role and applxatlon of DMI as an aprotlc 
solvent elsewhere 

Trunethylsllylsodlum m DhlI can react even with secondary alkyl chlorides 
to ave substltutlon products Thus with isopropyl chloride, Isopropyltrlnethyl- 
sllane was obtamed m 45% yield Smce the reaction of the secondary alkyl 
Grlgnard reagents with trunetbylchlorostiane usually results UI the reduction of 
tnmethylchlorosllane, this one-step preparation of secondary alkyl-substituted 
stianes may have some synthetic utility 

Hexamethyldlsdane can also be cleaved 1~1th potassium methovide m com- 
mon aprotlc organic solvents such as THF, benzene and ether m t?e presence of a 



crown ether [6] Thus, addlt!on of hexamethyldrsllane (1 10 g, 7 5 mmol) m 4 ml 
Of THF to a soluhon of potassium methoxlde (0 53 g, 7 5 mmol) and 
1.4,7,10,13,16-h~ovacyclooctadecane (lS-crown-6, 1 35 g, 7 5 mmol) [7] m 
THF (10 ml) resulted m the formatlon of a yellow solution of tnmethylsrlyl- 
potassnun. Reaction of the reagent with octyl chloride (0 74 g, 5 mmol) m 3 ml 
of THF gave octyltnmethytsllane m 88% yield Other results are listed m Table 1 

Me$%SiMe~ + KOMe 
18 crown-6 

* Me,StK + kIe3S~OMe 
THF 
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