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BARRIBBS To TGRSION AROUND Si-N BCNDS IN MINOSILANRS 

EVIDBNCE POR A SMALL CCRURIBUTION PROM DIRECTICRUL pv-dv BCNDING 
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(Reoeived in DK 19 Goteber 1972; eooepted for publioetioa 7 Rovesbor 1972) : 

There has been much recent speculation regarding the contributioa of pw - dv bonding to 

torsional barriers in formally single boodn. 1 Evidence for directional p,, - dv bonding in 

N-S bonds has come from a recent study of acyclic sulphonamidee.2 We have examined a series 

of aminosilaues in an attempt to see if similar directional bonding exists in Si-N bonds. 
. 

Spectra of diisopropyleminophenyldichlorosilane, Pr2%iC12Ph at low temperatures shoved a 

broadening of the isopropyl doublet which emerged and separated out below -105', with Au 12.5Bs 

and &G+ 37kJ mol-1 03 
at the coalescence temperature, -97 2 3 . The limiting spectrum of this 

compomd had fairly broad lines even though the reference dichlorofluoromethaue signal remained 

mderately sharp tiv half-height 3.2Bs at -106'). Spectra of diisopropylaminodiphenylchloro- 
. 

silane Pr21NSiPh2Cl and the fluorocarbon cospouada Pr2 'NSiC12C6F5 md Pr2iNSiCl(C6F5)2 were 

examined . In all cases the signals broadened and apparently coalesced in the regioo -100 + 

5O. On further cooling, however, the spectra remained broad and did not split out into 

discrete absorptiona. The formation of broad lines in spectra of compomds containing phenyl 

groups at temperatures below -100" has been noted previously.4 Spectra of the aminnrilaues 

Bt2NSiC12Ph, Et2NSiC1Ph2, and Me2NSiClMePh showed no broadening at terperaturea above -lOO". 

It thus appears probable that in cmouuds of the type Pr2%SiC12Ar and Pr2%5iClAr2 a barrier 

to torsion arouad the Si-N bond of Y=. 37kJ mol -1 exists. The barrier is not sensitive to 

whether Ar = C6H5 or C6P5 but decreases rapidly when the Pr2% moiety is replaced by Et213 or 

13e2N. Thus the barrier to torsion appears to be mainly eteric in origin vith only a mini-1 

coutributiou from r-btmding. The conclusion is consistent with a broad line n.m.r. study of 

@e3Si)2N - SiMe2C1 which established a maximum value of z 30kJ ml 
-1 

to torsion erormd the 

N-Si bond. 
5 

The possibility that fhe barriers were due to a rate limiting nitrogen inversion 

was discounted in view of the decrease in rate with increase in size of the substituent on 

nitrogen and the recent work which has shown that introduction of a silicon aubstituent m 

nitrogen usually leads to au accelerated invetsioa rate. 
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Comparison of the above torsional barrier with the following published values for C-C, 

44kJ mol-L in Me2C1C-CMeg7 aud20kJwl 
-1 

in PhMe2C-CMe2H; * for N-C, 39kJ mol-’ in Me C- 
3 

NC12;’ and for P-C, 25 kJ ml 
-1 

in (Me3C)2-PC1g again suggests that adverse steric effects 

predominate in the barrier. Thus the p v - d,, bond in Si-N compounds is either non- 

directionall’ or, as has been suggested recently, 
11 

non existent. 
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