
Tetrahedron Letters No.7, pp. 60+606, 1971. Pergamon Pn%S. I'rid.d i.n &eat *ikin. 

IhsFlwiwel- of lkimethylsilyl RKIl Jxbr of Irimntym 

Hana!hnlm-AtidiQdYanr;l~ 

~tofahaisty,Tel-krivuli*mi~,~l-~v~ Isrml 

(Received in UK j0 December 1970; accepted for publication 13 Janwxy 1971) 

Insevoralreosntpublicatiansw~nqortadontfis~&st~ 

rates(matias~e)ofvmiarr~s~~ol~.l Inmatteqtto~hrtbar 

thsstructras-reactivityre&timshipins~~baaw~,~~~tbs WI- 

silyl anol ether of triacety~thrw (I). hacthoftrhtlxylsilyl&lol=i& with trhtyl- 

&than0 in the pmsenw of pyridine yieldad I: bp 84.5W(O.l r); IllrllD( (ioooaas )210.4lm 

(c 8,900), 236.9 nm (E 6,700); ir UX141 1692 d1 (001, 1600 d1 (@Q; n(CC14) 6 0.29 (s,O), 

2.05 (s,3), 2.22 (s,61 ppa. 

nlete#lQerature depmdWeoftbemspactnmofIis WlYrtriLiv.'Ibs 

C-msthylregicmis depictad inFQure1. lhroe signals (3ntmsity ratio 1:l:l) am otmerd 8t 

lowteaprature; twoofthemcoalescoat32~,ad atam-signal sjuxtnmisma~&~I &-SW 

ratio 1:2). Furtherraisingofthetqxsra~imkn5sth~ oftkellmahiqtmJ 

signals into a singlet at 178O. lhotrh5thylsilylsignal (aotsbolminFSgurel)rrrmt 

affectedby teqeraturu variations. Al1spCt%l~~foUltoberW&bl% 

Suchspectralplx~cloarlyindicatetheocaprawrs aftwkiaaticpmwmsNs~ 

are associatedwithdiffa~tkimticparfmters. Itismu~toaNm!htel&aexpri- 

aantalrosultstiththaappmpriateraleculrrproasuss. ~shallfirst ~thatallQlrss 

aroint~lecular. llwspechnldatarapirotbsttwamWa8tiw rsarrqanttlfill~fi 

thuthroadiastezeotopicm~thylgrorpsofI. lh8soroacthsamsoftwqpa!s:~ cis-1,s 

shiftofthsMe3Sigrap and,b. rotatim m theMbond. 

An activatiar free ensgyvalw of15.4~.5 kca+l~ &-by= at tb larer 

coalescence teqerature (32O) of I (Au - 31 cp~).~ A cis - 1,s shift has mybam 

discover& in the 2,4-pentsndiane systaa (Ea -XL4 kcalhol).' (h the~isofths 

similarity of the above tw activatianvalua?r,wassignadtW low tgantubkimaticm 

in I to tlm cis - 1,5shiftofthat4s3Sigmup. lbihiftam~ hacrhdintaasabm 

eq~ilibriunbo~ssntlm tmo indistiguWublesD ImdIL h=avmtly,arh a 



Pipa 1. Variable teqmrature ur qmctra 
(100 Mis) of 0.2191 solution of 
triuthylsil 1 enol ethsr of 

Ls 
xz. 

ill l-chloro- 

No.7 

equilibriu results in the exchange of 

hi2 with Me3. lb mead, highsr 

temperatum. process is identified with 

the rotation ahalt the ec had. h 

activatiar free energy valu of 24.3 L P.5 

kul/mol us deteuiud at ths coalds- 

cence taqerature (178.) of the tm 

uegul intensity signals of I(&=7 cpr).2 

This process obtains also in a udel 

cuqmmd, ethyl emol ether of triacetyl- 

uthane. I-u of the thret why1 sing- 

lets in its ur spectnsn (Au-7 cps) 

coalesca at 103’ (AG*=20.1 

lhe rotational process in the triuwl- 

silyl enol ether of triacetyluthans caa 

be described in tinas of the equilibriu 

IIWIII. Ihis eqoilibriu results now 

in the exchange of Me1 with Me2. An 

additional cis - 1,s shift establishes 

an equilihriu Mween III and IV, and 

amsequntly MS2 exchanges with Ms3. 

Since kl B k2 fhe rotational process is 

a rate determining step for the Second 

ktp shift. The sequence of transfor- 

mations I-IV describes the amplete 

scrambliq of the three diastereotopic 

uthyl gmqs. A full cycle (I ---c IV -u I), returning all labelled methyls to their 

&ginal positions in*slrsr a total of six transfomtions. However, the time steps, mntiaud 

&me, are sufficient to describa the complete scnmbliql of ths three nthyls. Thus, the 

$i@et of the C-methyls, observed at high tequature, reflects the fluxional nature of the 

aqomd mder investigatim. 

The possibility of inter rather than intramolecular exchange of the Me3Si group nut be 
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given consideration. A mechanistic rationale for such an exchange involviug mly the acetyl 

group cis to the MesSi function, can be put forward. Inasmch as the rate of the lar teqera- 

ture process was unaffected by 1:4 dilution, it may indeed be concluded that the cis - 1.5 

shift of the Me3S i group is an intrimolecular process. 

It should be mentioned that all samples of I contained variable quantities (S-lot) of 

triacetylmethane which we could not eliminate, Tha intervaution of triacetylmethaee (enol fom) 

as a carrier in an intemolecular transfer of the Me3Si group is ruled out on the basis of ths 

above mentioned dilution experiment. Furthemore, deliberate addition of triacetylmtham to a 

swple of I did not affect the free energy of activation of the low temperature process as caild 

be detemined from mu measuremnts~ 

A final point which is worthy of note is the difference in the free energy of activation 

for the rotational process about the C=C bond between I (24.3 kcal/mol) and the ethyl enol ether 

of triacetylmsthane (20.1 kcal/ml) . In our opinion, this is the manifestation of tha 0 to Si 

electron donation which is usually attributed to p-d orbital interaction. Such an interaction 
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*ruld~inthtlmapuitygftlmvix@ic~ to stabilize the positive chargevhkh 

~~&ue&psdmthe djacmtsp* cdxm intbe tnmsition state for rotation, and there- 

be m for tlmobaeumd v incrmlt.lc~d 

slum, Tetrabdmm I&t., 5925 (l%w. 

smwdI.nelsky,Twr&drw p, 4649 (1%9). 

amm ads. Smm-Atidi, J. kr. 0.m. SOL, 91, 6683 (1969). 

shrr, auln WMdi, ibis, a, 6689 (1969). 

2. Tbefiw~ofwtivatiwatthe caakswm'twasevalsvallratedusingthe 

fWa&y*lmnUtim&$mltbEyr3ngactivatianfmction. Ithasbeen observed 

tJmtAvatn,exdmqpnstqmatme depemknt. Ihevalueof Av eaployed in the 

~~~~(~~Av~rspartsdinth6tat)weredbtainsdfraaextra- 

~ofaplotafloeAv~1O3/Tfmtheregi~ofno~~etothscoales- 

cabtep!Bint,l 

3. tts. btuwsky md C.H. Ib4 J. Om. Ms., & 1228 (19%). 

4. if& &raw&y, J. Jams ~ILI T.H. Sidall III, J. ksr. Qnm Sot., 83, 4300 (1967). 

5. J.J. I&b rd T.J. Piman& J. m. Um. Sot., 0, 5378 (1969); T.J. Pimavaia, 

W.T. &II&m ad J.J. I&m, s p?, 4514 (1970). 

6. lbeequLValam!ofs~ I md II (and also of all.other structurus) will hold, 

providdtb8ttbsrrosof mt8tia1oftb asetylgrmpsis fsst,andtbrefore carmot 

.bedmctedbymmFammmats. I&md,thismstbethecsseundercmsideration 

siaoa,atbanise,a~y~Imspbhashouldhaveresultedduetothe 

sl0wiatsnmrarricmofdiutaaraicamfcnmtionsarisi.ng frm the slowrotation 

oftbaCM#glap. 

?.nua@autbIble~, -,rawewamlm ofthstriacatylDwhanesignal 

withtbasigml(s)aiIaaxldbeobsemd, tkmsalsoexcl&ngintexmleculartrsnsfer 

Oftk4lbporapiUbBhightaprraaaapNJCWS. 


