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'he pmfamd effect of an a-tr%relzhylsi.lyl group on the n-s* Wansition of a -1 

funotionali.tyobservedbyA. G. ~kstimlatedourinte.mstint%e intemctionsof sibyl 

centers withthe excited states ofr-system. 192 Whiletheultmvioletspectraof~ 

ous a,&unsa~ted oarbmylsystem have beerimported asld the positionof theirn-rr* 

meximaocmelatedwiththe effect of substiWents,m syWemmntainingasilyloenter 

irteractiqwith aca7ibnylfunctionalityWa cxmjugat5ngoarbon-ca&on&ubleuble 

has yetbemE!pm+d. Sucha systemis ofthecoxtioal intrzest. iZ5mmmmhas caloulatsd 

&at in the n-r* state of an u,B-unsaQarated ketone a oharge separation develops in which 

theB-tKibOn~s~ly~ati~ly~~e~e~loxyfff?nbecomespar- 

tially positively oharged C=C-C-0 hv. -sC-CX-O~.3 The fact that silicm has a def- 

inite ability to stabilize a negative charge adjacent to it by dr-pn overlap as &mm by 

the facilemetallationof teixembzthylstiwitin-bu*Uitium 3,4 oausedustomqleot 

t?-& a B-silyl oenter shmld hsve a very prmmmmd effect on the n-rr* txensition in an 

a,&unsatumtedke~ne. &rtainly, the silyloenter slxuldstabilizethe devalop&g~- 

tivecharge adjacent to it intheexcited state. Fmthesereasons,wewere interestedin 

prepming *title ocmpam+-4,4-dime~lsi~oyol~en-l~--and in its spectml 

pxqmties, 

4,4-Dimethylsi.lacyolohe~adien-l-cmwas -by the selenimdioxide oxidation of 

'+,Gii.n~thy~~-l-~ inrefl~t-titan01 far18 houm6 l?kssolutionms 

deoanted franthe preoipitated selenimmtal, t-~tamldistilled off,& the residue 

olmma~onsilicagelus~n-easel-t. 7.W.smaterialwasthenhulbto 

hulbdistill.&tosepz&eitfmnanymn-volatilematerisl. ~finalpurificM5onms 

by pmpamtive gas ohrwnatcgmphy on a 12' x l/4" SE-30 cc&mn at 12OV. The over&U yield 

obtained was close to 55%. lIx nmr is characterized by a singlet at 0.12 6(6H), aml an 

A2B2 wt 6A at 6.X @HI a& 6S at 6.98 (2H1, JAB = 15 Hz. 'IBe mr was run on a W&m 

4169 



4170 No.48 

HA-100 ins~tusinglI!e*~ chlarid*:as iniP.mSl St-. The ir spectmnis charac- 

terized byacarkmylsixUxhat1635 cm-1 amlaoarbon-carlxmdoublebond stretchat 

cxn-I. By amnpmison the cm&my1 stmtch of ace~ltrimthykil comes at 1645 m-1.' The 

cmbonyl stretch of a nmml a&uns&umted ketone comes between 1685 - 1665 csnW'.7 The 

high xx%olutifm mass spsctmn of 4,4~~yls~~~o~i~-l-~e was run on an A.E.I. 

B-902. Inadditkmto theparention at&e * 138, a silimnium ion fcmed by loss of a 

mthylgmup fmnthequax%~s~ylcent~ 'at&e = 123 is prominent. The peremt ion 

alsodecxmp~esbyloss of Cot0 fomanionatm/e= 110, l%e obsemationofamatastable 

ion at m/e = 87.7 &al&t& m/e = CUO>2/136 = 67.7) suppox% this pathway. A possible 

structure far this ion is the dimthylsilaoyclopsntadienylcationmdioal.. Lm,s of amthyl 

mdic&fromthisionm/e= 110 leads to fomatkn of an ion at m/e = 95. Tke observation 

0famSistable i.onatm/e = 82 &za3.cu~tad~e = (95>2/110) suppmts this patkmy for 

fcmnstionof Wsian. Apossible stxuctureforthis ion&e = 25 is themetbylsililrsyclo- 

pentadi~l~tim. 

Of greatest interest is the ultraviolet smtrun of the cmpound. The n-T* dbsorption 

aaTwfis~~zedby~usudL~~ianalf~s~~.TkeO-Obandisf~at 

4160 ; in cyclohexane. By comparison tlxz O-O band in 4,4&thylcyclohexadiemma cccurs 

at 3770 i in cycl ohexm3 This shift to longer wavelength corresponds to a stabilization 

ofthen-~trrxciteds~~bythesilylcenterof7keal. Thiscertainlyisin~t 

~~~~f~~~~~'S calcularins. 3 l%s~~&intensevibmtioml kmxxl 

is the O-3 bar@ at 3730 i with an extinction coefficient of 17. ?he n-x* tmnstiion loses 

consideMblev~~~fines~~whene~lisuscldassolvpnt. Thecenterofthe 

rtm bxad abzmption (3440 $ is shiftad to shmter wavelength as is usually observed for 

n-71* tmnsitimis in going to palat? WlWSnt. Asi&nificantin~e intheextinction~o- 

efficient is observed in ethanol solvent Cc = 301. The n-W* transition 

sil.acycl.ohmzKiien-l-one occurs at 2300 i with an extinction coefficient 

empmae with a IT-W* tramitim nmxim.m in 4,4-dimth~lcyclohexadienone 

ly the silyl center has less effect on the r-x* tmnsition than it doss 

tiun. 

for 4,4-dimathyl- 

of 12,000. This 

at 2250 ;;. CfFtam * _ 

on the n-x* trensi- 
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